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INOACHUTEJIBHASA 3AIINCKA

AnreOpa SsBISETCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAMMO st
IPOAOHKEHUS 00pa30BaHUs U B TOBCEIHEBHOM KU3HU. PazBuTne y oOyuaronmxcs
HAYYHBIX TPEACTABICHUA O TMPOUCXOXKACHUU U CYIIHOCTH anreOpanyecKux
a0cTpakuuii, crioco0e OTpaskeHUs] MaTeMaTHUECKON HayKOU SIBJICHUI U MPOIIECCOB
B IpHpOJIe U OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJCIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX ISl aIallTallid B COBPEMEHHOM ITU(PPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTUYHOCTH MBIILIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI M BBIBOBI,
dbopMynupoBath yTBepKAeHUs. OCBOEHUE Kypca anredpbl 00eCeunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUsS] OO0YYarolMXCs: OHM HCIOJB3YIOT JACIAYKTUBHBIE U
UHAYKTUBHBIE PACCYXJEHUs, 0000IIEHNE U KOHKPETU3AlINI0, a0CTparupoBaHUE U
anajoruto. OOyueHwe  anreOpe  MOPEANOJaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENIEHOM  JICATEIBHOCTH OOYYArOMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykrype mnporpammbl y4yeOHOro Kypca «Ausredpa» Uisi OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIPAKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkiun». Kaxgas u3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JPYyTUMHU €ro JuHusMU. B Xone uszydeHus ydeOHOro Kypca oOydarolmumcs
MPUXOJIUTCS JIOTHYECKH PaCCyXKIaTh, UCIIOJIBb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4deOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTEMaTUYECKOT0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO O0YYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro s3pika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOro Kypca «Airedpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHUH «Yucaa W BBIYHUCICHUS» CIYXKHT OCHOBOW JJis
JaNbHEHIIero U3y4eHuss MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y O0yYaroImuxcs
JIOTHYECKOT0 MBILIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IOBCEIHEBHON
XKU3HU. Pa3BuTHE MOHATHSA O YKCIIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM W HUPPAlMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHHE OCBOEHUS YHMCIIOBOM
JIMHUY OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHMUIO.

CopeprkaHue ByX areOpandeckux JUHUN — «Aredpandeckue BhIPaKEHUsD)
U «YpaBHEHUS] U HEPABEHCTBa» CMOCOOCTBYET (DOPMUPOBAHUIO Y OOyHArOIIUXCS
MaTEeMaTHYeCKOTo amnmnapara, HeOOXOAMMOTO JUIsl pelleHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB M TMPAaKTUKO-OPMEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUS Y4YeOHBI MaTepuan TPYHNIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXKEHUM. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JJIS TIOCTPOCHUSI MaTEeMaTHYECKUX MOJIeJIeH, OMHUCAHMUS MPOLECCOB U
SBJICHMM peanbHOTO0 Mupa. B 3agaun oOyueHus anrebpe BXOIAT TaKKe
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHHE HaBBIKAMU
JeAYKTUBHBIX paccyxacauii. [IpeoOpasoBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxxanue (GyHKIIMOHATBHO-TpapUUeCKON JIMHUU HAIEJICHO HA MOJTYyYEHHE
oOyJaroluMuCs 3HaHUM O QYHKIUSAX KaK Ba)KHEHIIEeH MaTeMaTU4ecKOW MOJenH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUHN B IPUPOJIE
u obmectBe. M3yueHne marepuana crnocoOCTBYeT Pa3BUTHIO Y OOy4aroluxcs
YMEHHsI UCTIOh30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIC CPEICTBA A3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIaa B (opmupoBaHue
MPEJICTABICHNUIA O POJTM MAaTEMATHUKH B PA3BUTUN IIUBUIIH3AINH U KYJIbTYDBHI.

CornacHo ydeOHOMY IUTaHy B 7-9 Kjaccax wu3ydaercsi y4eOHBIM Kypc
«Anrebpa», KOTOPbIH BKIIIOYAET CIEAYIOLIUME OCHOBHBIE pa3felibl COACpKaHUS:
«Uucna © BBIUKCICHUN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHCHUS W
HEpaBEHCTBA», « DYHKIIHI.

Ha u3yuyenue yuebHoro kypca «Anredpa» orsogutcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B Hezento), B 9 kiacce
— 102 gaca (3 Jaca B HefIeINIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO0]l OT OAHOU (OPMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
YOOPSAJOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3amad U3 pealbHOW NMPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaldbHBIM I[IOKa3aTEJIEM: OIpeNeNeHUue, MpeoOdpa3zoBaHuE
BBIPKEHHUI HA OCHOBE OIpPENENICHNs, 3auch O0nbIIKNX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHJIE NPOLEHTOB. TpHU OCHOBHBIE 337auu Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

IIpuMeHeHne IPU3HAKOB  JEJIMMOCTH, pPA3JIOKEHHE HAa  MHOXKHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4ucile TOpsmas W oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

AJsiredOpanvecKue BbIPpAKEHUA

IIepemeHHbIE, YMCIOBOE 3HAYCHHUE BBIPAXKECHUS C NEpeMeHHOM. JlonmycTumbie
3Ha4YeHUsA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEKly BEJINYMHAMU B BUJE
dbopmybl. Beraucnenus mo ¢popmynam. [IpeodbpazoBanue OYKBEHHBIX BBIPAKEHUH,
TOXXJIECTBEHHO pAaBHbIE BBIPAXKEHMs, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. ClioKeHue, BRIUUTAHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyIsbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaapaToB. PasnoxxeHue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YypaBHEHUs, IMpaBuja MpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JIuHelHOe ypaBHEHHWE C OJHOW IEPEMEHHOW, YUCIO KOPHEW JIMHEMHOTO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YypaBHEHUH 110
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JBYMs MEpeMEHHBIMU U ero rpadpuk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMM C AByMs INEpEMEHHbIMU. PemieHue cucrem ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C IMOMOIIBIO
CHUCTEM ypaBHEHHM.

DOyHKIMHA



Koopnunata Touku Ha npsamoil. YucnoBble MpoMexyTKH. PaccTosiHre Mexay
JIBYMSI TOUKaMHU KOOPAMHATHOU TPSMOH.

[IpsamoyronbHas cucrtema koopauHat, ocu OX u Oy. AGcumcca U opauHarta
TOYKU Ha KOOPJAUHATHOM MI0cKOCTU. [Ipumepsl rpadukos, 3aqaHHbIX (HOPMYITaMH.
Yrenune rpadukoB peanbHbIX 3aBucuMmoctedl. llonarue ¢ynkmuu. ['paduk
¢bynkun. CpoiictBa Qpynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpynkimm

y = |x|. I'padmueckoe penieHue TMHEWHBIX YpPaBHEHUH M CHCTEM JIMHEHHBIX
YPaBHCHUU.
8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagpatHbeiii kopeHb u3 uyucna. lloHstue 00 uUppalMOHATBHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UppallMOHANBbHBIX ynce. CBolcTBa apu(pMEeTHIECKIX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIIOBBIX BBIPAKEHUI
Y BBIYUCIICHUAM. [{eiCTBUTEIIBHBIC YUCIIA.

CrerneHb ¢ LenabIM ITOKa3aTeneM 1 €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AJuiredOpanyecKue BbIpaKeHUA

KBagpaTHbiii  TpEXuieH, pa3lioKEHUWE  KBAaJpaTHOrO  TpEXWIeHa Ha
MHOKHUTEJIN.

AnreOpandeckas 1poOb. OCHOBHOE CBOMCTBO anreOpandeckoil apoOu.
CrnoxxeHue, BbIUWTAHUE, YMHOXKEHHE, JeJieHHe anreOpandyeckux ApoOe.
ParnmonanbeHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (popMylia KOpHEN KBaApaTHOTo ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['padmyeckass nHTEpHIpeTalvsl YpaBHEHUI C ABYMsI IEPEMEHHBIMH M CUCTEM
JVMHENHBIX YPAaBHEHUW C JByMs NEPEMEHHbIMU. [IpuMepbl peleHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKIMHA

[Tonsitue ¢ynknuu. OO6macTe ONpeneiaeHuss W MHOXKECTBO 3HAYCHHM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk Pynkumuu. Yrenue cBoilcTB ¢yHkiuu mno e€ rpaduky. Ilpumeps
rpadukoB GYHKINMA, OTPaXKAIOIIKUX PEATTbHBIE MPOIECCHI.



@OyHKIMK, OMNHUCHIBAIOIIME TMPSIMYI0 W OOpaTHYI MPONOPIIMOHATIHHBIC
3aBHCHMOCTH, HX rpadukn. Oyuxiun Y = X2, Y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHHIA.

9 KVIACC

Yuciaa v BIYMCICHUA

PanmonaneHele 4Kclia, UppallMOHAIbHBIE YKCIa, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE ApoOU. MHOXKECTBO NEHCTBUTENBHBIX YUCEIN, IEHCTBUTEIBHbBIE YUCIIA
KaKk OECKOHEUHBbIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSAMOM.

CpaBHEHHE JIECUCTBUTENBHBIX YHUCEN, AapU(PMETUUYECKUE JIEUCTBHUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYKAIOIIEIO0 MHpPA, AJIUTEIBHOCTh IPOIIECCOB B
OKpPY’KaroIeM MHUpE.

[TpuOnmx€HHOE 3HAUYEHHE BEJIMUYMHBI, TOUHOCTh NMpUOIMKeHus. OKpyTieHue
yucen. [Ipuknaka u onieHka pe3yJbTaToB BEIYMCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. Pemienne ypaBHEHHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOIAIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pemieHnst ypaBHEHUN TPEThEN U YETBEPTOU
CTEIIEHEW Pa3JI0’KEHUEM Ha MHOXKHUTEIIN.

Pemenue npoOHO-paliMoHaNbHBIX ypaBHEHHWH. PelieHune TEeKCTOBBIX 3a1auy
aNredpandyecKuM METOJIOM.

VYpaBHeHUEe ¢ IByMs NEpEMEHHbIMU U ero rpaduk. Pemienue cucrem nByx
JIMHEWHBIX YPABHEHUM C IBYMs NIEPEMEHHBIMU. PelieHne CUCTEM JBYX YPAaBHEHUU,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U MX CBOWCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBagpaTHele HeEpaBEeHCTBA.
['padrueckass wHTEpHperanys HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIMHA

KBanpatnunas ¢ynkius, e€ rpadpuk u cpoiictBa. [lapaGoma, xoopanHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

I'paduxu pyuxmit: y = kx, y = kx + b, y = k/x, y = x3,y =X, y = x|, u ux
CBOMWCTBA.



Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

[IoHsiTHE 4YMCIIOBOM IOCIIENOBATEIBHOCTH. 3aJaHME IOCIEA0BATEIBHOCTH
peKkyppeHTHOH popMyoit u hopmysiolt N-To wieHa.

Apudmernueckass U reomerpudeckas nporpeccur. @opmyisl N-ro 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne wieHOB apu(METUYECKOW M TEOMETPUYECKOW MPOTPECCHit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJibTaThbl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKkTepu3yroTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM HHTEpeca K INPOLUIOMY HW  HACTOSALIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHOKEHHSIM  POCCHUICKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOW WIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00sI3aHHOCTEH T'paklaHWHA U peanu3aliu ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAaX (YHKUHMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp I'PakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKON Ha AaKTHUBHOE Y4YacTHE B PEIICHUU MPAKTHUYECKUX 3a/1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOTO
oOpa30oBaHUsl Ha MPOTSHKEHUM BCEM JKU3HU MJisl yCHEIIHOM NpodeccrHoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BbIOOPOM U
MOCTPOEHUEM MHJIMBUIYAIbHOU TPAEKTOPHH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JTMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OSMOIMOHAJBbHOMY M  ACTETHMYECKOMY BOCHPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEITEIIbHOCTH Ha COBPEMEHHYI0 CHUCTEMY Hay4HbIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0IiecTBa, MOHUMAHHMEM MaTEeMaTHMYECKON HayKh Kak cdepbl UeIOBEUYECKOi
NEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JUI Pa3BUTHS LUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MaT€MAaTHKH U MAaTeMaTHU4YECKOW KYJIbTYpOH KakK CpPEACTBOM
MO3HAHUS MHpPA, OBJAJECHHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
JEATEIIbHOCTH;



6) ¢usmyeckoe BocnUTaHHUE, (POPMUPOBAHUE KYJIbBTYPbI 310POBbSI H
IMOUMOHAJIBLHOIO 0J1ArONMOJIyYHs:

FOTOBHOCTBHIO TMPUMEHSITh MaTEMAaTHYECKHUE 3HAHUSI B MHTEpecax CBOEro
3I0POBbsI, BEACHHUS  3J0pPOBOrO  00pa3a  KU3HU  (370pOBOE  IHMTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, pEryisipHas Qunyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HAaBBIKA PEQIICKCHU, TPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAIIMEN Ha MMPUMEHEHHE MATEMAaTHUYECKUX 3HAHUW JJISI PEIICHUs 3a7ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM WX BO3MOXHBIX MOCJIECICTBUM JJI1 OKPYXKAIOUWIECH Cpelbl, OCO3HAHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U yTeH UX PelICHHUS;

8) apanTanus K M3MEHSIOIIUMCH YCJOBUSIM COLUMAJIBLHOM U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCUCTBHUSIM B YCIIOBUSX HEOIMPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMHpPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbopMyIUpOBaTh WEH, TIOHSTHS, TUTIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHTYaIMIO, BOCIPHUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC peIICHUs W JeHCTBHUSA, (OPMYJIUpPOBATh U OIICHUBATh PHUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jlornueckue aeicTBuA:

e BBUIBJISITh U XAPAKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUH MEXAy TMOHATUAMHU, (OPMYJIUPOBATH
OTpeieSICHUs] TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJlacCU(UKAIUH,
OCHOBAHUS JiJIs1 000OIIEHUS M CPAaBHEHUSI, KpUTEPUU TTPOBOIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (HOPMYIUpPOBaTH M  MPEOOPA3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;



e BBIBJISITH  MaTeMaTHMUYEeCKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTUBOpeUMsi B (paKTax, aHHBIX, HAOMIOJEHUSAX U YTBEPKICHUAX, Ipeaararhb
KPUTEPHUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTHUBOPEUHIA;

e JIeJaTh BBIBOJBI C MCIOJIH30BAHMEM 3aKOHOB JIOTHMKU, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

e pasz0upaTh JOKA3aTEIHLCTBA MATEMATHUYECCKUX YTBEPKACHHUM (MPSIMBIC U OT
MPOTUBHOTO), TPOBOJIUTH  CaMOCTOATEIHLHO  HECIOXXHBIC  JOKa3aTeIhCTBA
MaTeMaTU4YecKuX (PaKToB, BBICTpAWBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,;

e BBIOMpATH CIOCOO pemieHus y4eOHOW 3adauyM (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIEHHUs, BbIOMpaTh Hauboliee MOAXOASIMUA € y4E€TOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble ucciienoBaTeIbCKHe 1€ CTBUS:

e HCIIOJH30BATh BOMPOCHI KaK HCCJIEIOBATECIHLCKHN WHCTPYMEHT TO3HAHUS,
(GopMyaMpoBaTh  BONPOCHl,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpoOIIEMY,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e MPOBOJUTH IO CaMOCTOSTEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJBINOE HCCIACAOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00bhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;

e CaMOCTOSITENBHO (HOPMYJIUPOBATH OOOOIIEHUSI U BBIBOJIBI M0 pe3yJibTaTam
MPOBENCHHOTO  HAOIOMCHMS, HCCIIECNIOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA,

e MPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIJBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTH WH(OOPMAIUH, ITaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a49H;

e BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3MPOBATH M HWHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

e BBIOMpaTh (opMy TpelncTaBieHUs HWHPOpPMAIMM U WUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU,

e OIIEHWBATH HAAEKHOCTh MHPOPMAIMH IO KPUTEPHUSM, MPEIIOKEHHBIM
YYHUTENIEM WU CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:
e BOCHPUHUMATH U (POPMYIHUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBHUSIMHU
U LEeIsIMH OOIIEHHS, SICHO, TOYHO, IPaMOTHO BBIPaXXaTh CBOIO TOYKY 3pPEHUS B



YCTHBIX W MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pELICHUs 3a/aud,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

e B XOJI¢ 0OCYKJIEHUs 3a]]aBaTh BOMPOCHI MO CYIIECTBY O0CYK/1aeMOU TEMBbI,
npoOJemMbl, pellaeMol 3aJaud, BBICKA3bIBATH WJEH, HAlIEJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBJISITh CBOU CYXICHUSA C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me W CXOICTBO TO3WIIMNA, B KOPPEKTHOU (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e MPEACTABIATH  pPE3yJbTaThl  pEIICHUsS  3aJaud,  HKCIIEPUMEHTa,
UCCJIEIOBAHUSI, TPOEKTa, CAMOCTOSITEIBHO BBIOMpATh (OpMaAT BBICTYIUICHHS C
y4€TOM 3aJ1ay MPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

e TMOHHMMATh U UCIOJIb30BATh IPEUMYIIECTBA KOMAHIHON U UHIUBUIYAITBHOM
paboTHI NP pElICHUU YyUeOHBIX MaTeMaTHYECKUX 3a/1a4;

e IMPUHUMATH LI€Ib COBMECTHOM NIEATEILHOCTH, MJIAHUPOBATH OPraHU3ALMIO
COBMECTHOM palOThl, paclpeaesisiTb BUAbl paldOT, I0roBapuBaThCs, O00CYXAAaTh
MPOIIECC U Pe3ynbTaT pabOoThl, 0000IIaTh MHEHHS HECKOJIBKUX JIIO/ICH;

e yYacTBOBaTh B TPYNIOBBIX ¢Gopmax paboTel (0OCYXKIeHUs, OOMEH
MHEHHUSMH, MO3TOBBIE IITYpMbl U APYTHE), BBINOJHATH CBOIO 4YacTh PabOTHI U
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
KAaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

e CAMOCTOSITEILHO COCTABJISATH IUIAH, AJITOPUTM PEIICHUS 3aJaud (WA €ro
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS pPEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATH M KOPPEKTHUPOBATh BapUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, S)MOLMOHAJbHBIH UHTEJIEKT:

e BJIAQJCTh CHOCOOAMHM CaMOMNPOBEPKH, CaMOKOHTpOJS Tpolecca H
pe3yabpTara peueHusl MaTEMaTUUECKOM 3a/1auu;

e MPEIBUAECTH TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPHU PEIICHUU
3aJlaqyu, BHOCUTh KOPPEKTUBHI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yjIbTaTa JACSITEILHOCTH IMOCTABICHHOM 1IENH U
YCIOBUSIM, OOBSICHSATh TPUYMHBI JOCTHXKEHUS WM HEJIOCTHKEHUSI 11eJIH, HAXOIUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoniy oOydenuss B 7 Kjacce oOy4arOUIMiCs MOMYYUT ClEAYIOLINE
MpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

BoInonHsTh, coueTass yCTHbIE U MHUCbMEHHBbIE NPUEMBI, apuPMETHUYECKUE
JEUCTBUS C pallMOHATIBLHBIMU YUCIaMHU.

HaxoauTh 3Hau€HMs] YWCIOBBIX BBIPAXKECHUM, MPUMEHSITH Pa3HOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHHS 3HAYCHHUH JPOOHBIX BBIPAKEHUH, COICPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT ofHOM (POpPMBI 3amucy 4yucen K Apyrou (mpeoOpa3oBbIBaTh
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOH).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJIsTh Yucaa.

BBINOMHATH IPUKUAKY U OIIEHKY pe3yJibTaTa BHIUUCICHUM, OIIEHKY 3HAUYCHUI
YUCJIOBBIX BBIPKEHHUU. BBIMONHATE ACHCTBHUS CO CTEMNEHSMH C HATypaJbHBIMU
MOKA3aTEISIMH.

[IpuMEHATh NPU3HAKY ACIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIIN HATYypaJIbHBIX
quced.

Pemiath mpakTHUKO-OPUEHTUPOBAHHBIE 3a/aud, CBA3aHHBIE C OTHOILICHHEM
BEJIMYMH, MPOMOPIHOHAIBHOCTBIO BEJIMYMH, MPOILEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAaHUYCHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaEMbIX OOBEKTOB.

AuredpanvyecKue BbIPAKEHUSA

Hcnonb3oBaTh anredpandeckyro TEpPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

HaxoauTte 3HaueHusi OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYEHUAX
MePEMEHHBIX.

BrinonHaTs mpeoOpa3oBaHus 1EJIOT0 BBIPAXKEHUSI B MHOTOUICH ITPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BbINOMHAT, YMHOXXEHHE OJHOWICHAa Ha MHOTOWIEH W MHOIOYJeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBISATh Pa30KEHUE MHOTOUYIEHOB HA MHOXHUTEIU C IOMOIUIBIO
BBHIHECEHUSI 32 CKOOKM OOIEro MHOMXWTENSA, TPYNIHPOBKH  CIAracMbIX,
pUMEHEHUST (POPMYJT COKPAIIEHHOTO YMHOXKECHUS.

[IpumeHsTh npeodpa3oBaHUs MHOTOUYJIEHOB JUIsl PEIICHUS Pa3IMYHbIX 3a/1a4y
U3 MaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW € HATypaJIbHBIMU TOKa3aTEIsIMU JIJIst
peoOpa30BaHUs BHIPAKCHUH.

YpaBHeHMS U HEpaBeHCTBA



Pemate nMHEHHBIE ypaBHEHUs C OJHOM MEPEMEHHOM, NMPUMEHAS IMpaBuUia
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PABHOCWIBHOMY eMy. [IpoBepsTs, ABnseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI MPU PEHICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupate TpuUMEpHl Map 4YHUCEN, SBIAIONIUXCS PEIICHUEM JUHEUHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM IJIOCKOCTH TpadUK JIMHEHMHOTO YpaBHEHUS C ABYMS
NePEeMEHHBIMHU, MOJIB3YSCh TPaPUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemiats cuctemsbl AByX JTMHEHWHBIX YPAaBHEHUI C ABYMS IIEPEMEHHBIMH, B TOM
quclie rpa@uuecKu.

CocTaBisaTh M peliaTh JUHEWHOE YpaBHEHHWE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHM TI0 YCIOBUIO 3aJa4d, HWHTEPIOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N306pakath Ha KOOPUHATHOM MPSIMOM TOYKU, COOTBETCTBYIOIINE 33/JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, UHTEPBaJIbl, 3alIUCHIBATH YHCIOBBIE MPOMEKYTKH Ha
are0panyeckoM sI3bIKe.

OTMeuaTh B KOOPJAMHATHOW TJIOCKOCTH TOUYKHU MO 3aJlaHHBIM KOOpJMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUKUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuchiBaTh € TOMOIIBI0 (YHKIMI U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHUE, LEHA, KOJIUYECTBO, CTOUMOCTB,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU M0 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocoO MpeCTaBlIeHUsS W aHaln3a WH(OopMaIuu,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMAIHIO U3 TPaUKOB peaTbHbIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K konmy oOydeHus B 8 kJjacce oOyYaroIIMIiCS MOJYYHUT CIEAYIOIIUE
MpeAMETHbIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HavallbHbIE MPEACTABICHUS O MHOECTBE JICHCTBUTEIIBHBIX
YuCeN JJIsl CPAaBHEHMSI, OKPYTJICHUS U BBIUMCICHUHN, H300paxaTh NCUCTBUTEIIHHBIC
YHCJIa TOYKAMH HA KOOPAWHATHOM MIPSMOM.

[IpuMeHsATh TIOHATHE apUPMETUUECKOTO KBAJIPATHOTO KOPHSA, HAXOAUTh
KBaJIpaTHbIE KOPHU, UCIOJIb3YsI MPU HEOOXOAMMOCTU KaJIbKYJSTOP, BBITOIHSTH
npeo0pa3oBaHus BBIPAKEHUN, COAEpKAUIUX KBaJApPATHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEMU.

Hcmonp30BaTh 3amucu OOJBIIMX U MAJBIX YUCET C TMOMOIIBIO JTECATUYHBIX
npo0eil u creneneit yucna 10.



AnredOpanveckue BbIPAKEHUS

[IpumMeHATP NOHATHE CTENEHUM C LEJIbIM  IIOKA3aTesleM, BBIIIOIHATh
peoOpa30BaHusl BBIPAKEHU, COEPHKALIUX CTENEHH C LIEIbIM IIOKa3aTEIIEM.

BBINONMHATE TOXKAECTBEHHBIE TPE0OPa30BaHUS PALIMOHAIBHBIX BHIPDAKEHUIN Ha
OCHOBE MPaBUJI ICUCTBUN HAJ MHOTOUJICHAMH U ajIre0pandecKuMu APOOsSIMU.

PackmnanpiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[IpumeHsATh npeoOpa3oBaHus BBIPAKEHUN ISl PELICHUS PA3IMYHbIX 33/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHEHBbIC, KBaJApaTHbIE YPAaBHEHMs W palMOHAIbHBIC ypaBHEHUS,
CBOJISIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YpPaBHEHWU, B
TOM YHCJIE C TPUMEHEHUEM IrpauyecKuX NpeicTaBlIeHu (YCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIA UMEET, TO CKOJIBKO, U
npouee).

[lepexonuTh OT cioBeCHOW (HOPMYIMPOBKU 3aladd K €€ ainredpanyeckoit
MOJENIM C IIOMOIIBIO COCTaBJICHHWS YPAaBHEHUs WM CHUCTEMBl YypaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJYyYEHHBIN pe3yJIbTarT.

[IpumMeHsATh CBOMCTBA YHCJIOBBIX HEPABEHCTB JJI CpPaBHEHUSA, OLICHKH,
pelmaTh JUHEWHBICE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX CHUCTEMBI, JAaBaTh
rpa@uuecKy0 WUTIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[TonnMaTh U KUCMONB30BaTh (PYHKIIMOHAIbHBIE MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUEHMS), ONPEIENATh 3HAUCHHE (PYHKIIMH O 3HAYCHUIO
aprymeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKIUN BUJIA:

y = kiX, y = X2,y = x3y = X, Y = VX, OIHCBIBAaTh CBOWHCTBA UYHCIOBOI
dbyHkiuu 1o e€ rpaduxy.

K xonmy oOyuenus B 9 kiacce 0OydarolIMHCA TMOJYYHUT CIEAYIOLIUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

Boinonusate  apudmMernueckue JEHCTBUS C  pPAlMOHAIBHBIMU  YHCIIAMH,
coueras YCTHbIE W IIMCbMEHHBIE IPUEMBI, BBINOJHATH BBIYHUCICHUSA C
UPPaLMOHAIBHBIMY YUCIIAMU.

HaxoauTe 3HayeHWs CTENEHEW C LEIbIMH [OKa3aTeJsIMM M KOPHEH,
BBIYHCIIATH 3HAUEHUS YHCIOBBIX BBIPAXKEHHIA.



OKpyrisaTe JOEUCTBUTENIBHBIC YHCIA, BBINOJHATh IPUKUIAKY pe3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE M KBaJgpaTHBIC YPABHEHUS, YPaBHEHUS, CBOSIIMECS K
HUM, IPOCTENIINE ATPOOHO-PAIIMOHAIBHBIE YPABHEHHS.

Pemare cucrembl AByX JMHEWHBIX YPaBHEHMH C JBYMs IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3adauu  anreOpaMyeckuM CHocoOOM € MOMOIIBIO
COCTABJICHMsI YPaBHEHUS NI CUCTEMBI IBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEMNIINE UCCIECIOBAHUS YPAaBHEHUM U CUCTEM ypaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACTaBlIeHUN (yCTaHaBIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMAa YpAaBHEHUM pELICHUs, €CIM HUMEET, TO CKOJbKO, U
npouee).

PemaTe 5MHEHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pElIeHrEe HEPAaBEHCTB HA YMCIIOBOM MPSIMOM, 3alMChIBATh PEIICHHE C MOMOUIbIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX  HEPAaBEHCTB, CHUCTEMBbl  HEPaBEHCTB,
BKJIIOYAIOLME KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaTb pEIICHWE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBaTh PELIEHUE C TOMOUIBI0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEILICHNUN PA3IUYHbIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (yHKIMM H3y4eHHBIX BUAOB. [loka3bIBaTh CXeMaTHYECKU
pacnojoKeHue Ha KOOPIMHATHOH TuiockocTH rpadukoB GyHkuuid Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢, y=x3,y =%,y = |x|, B 3aBucumoctu ot
3HauYeHUN KOA()PHUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paXkaTh CXEMATHUECKH I'papUKUA KBaJAPATUUHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KBagpaTUuHyr0 QYHKIHUIO 10 (HopMysie, TPUBOJAUTH PUMEPHI
KBaIpaTUYHBIX (PYHKIMIA U3 peabHOMN )KU3HU, GPUBUKHU, TEOMETPHH.

YuciioBble MOCTAECAOBATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apudMeTHYECKyl0 M TE€OMETPHUYECKYI0 IPOTPECCHU IPH
pa3HBIX CIIOCO0aX 3a/laHuUs.

BBINONMHATE  BBIYMCICHUS C HCMONb30BaHHEM (opMysl N-ro  4jeHa
apru(PpMETUYECKON U TeOMETPUUECKOM MPOrpeccuii, CyMMbl IEPBBIX N YJICHOB.

N300paxaTh YJI€HBl IOCIEAOBATEIbHOCTH TOYKAMU HA KOOPAMHATHOM
IIJIOCKOCTH.

Pematp 3amaum, CBSI3aHHBIE C YUCJIOBBIMU IOCIIEAOBATEIBHOCTAMH, B TOM
qHCclie 3a7aud U3 peaqbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [U(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbIl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucnna u BeIUKUCICHUS. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PpaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopaumatet 1 rpaguicn. Cynkum 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Toptopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Marematuka: 5 knacc. YueOnuk. Mepamsak A.I'., [lononckuii B.b., fxup
M.C. Axunoneproe o6miectBo «M3narensctBo «IIpocBenieHuey.

2. Maremaruka: 6 kinacc. YueOuuk. Mepsmsik A.l'., [Tononckuii B.b., Axup
M.C. AkumnonepHoe o6miectBo «M3narensctBo «IIpocBemenuey.

3. Marematuka. AmnrebOpa: 7-ii kjacc: 0a30BbIii  YpPOBEHb: Y4EOHHK.
Makaperues FO.H., Munmtiok H.I'., HemxoB K.W. u gpyrue; mnoa pen.
TemsikoBckoro C.A. Axninoneproe obmectBo «M3natenscTBo «IIpocBemenme.

4. Marematuka. Anrebpa: 8-if kiacc: 0a30BbI  ypOBEHb: YYCOHUK.
Makaperues FO.H., Munmiok H.I'., HemxoB K.M. u pgpyrue; nom pen.
TemsikoBckoro C.A. AxunonepHoe obmectBo «M3narensctBo «IIpocserienuey.

5. Marematuka. Anrebpa: 9-ii kjacc: 0a30BbIii  YPOBEHb: Y4YEOHHK.
Makaperues FO.H., Munmiok H.I'., HemxoB K.M. u jgpyrue; mnoa pen.
TensikoBckoro C.A. AxkunonepHoe oomectBo «M3narenscTBo «IIpocBemieHue.



