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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sIBIII€TCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOT'O OOIIEro 00pa30BaHMUs:
OHa o0ecIeynBaeT U3yUYeHUe IPYruxX AUCIUILIMH, KaK €CTE€CTBEHHO-HAYYHOTO, TaK U
TYMaHUTapHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOAUMO I MPOIOJDKEHHUST 00pa30BaHUs U
B NOBCEAHEBHON >XM3HU. Pa3BurHe y 0O0y4aromMXCs HAy4YHBIX MPEACTABICHHA O
MPOUCXOXKJIEHUA W CYIIHOCTH anredpanyeckux adCTpakiuid, Croco0e OTpaKeHUs
MaTEeMaTUYeCKOM HayKOW SBJICHMM M TPOLECCOB B MPHUPOJAE M OOLIECTBE, POJU
MaTEMaTUYECKOr0 MOJEIUPOBAHNS B HAYYHOM MO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET
(GbopMUPOBAHKIO HAYYHOTO MHUPOBO33PEHUS U KAUeCTB MBIIICHUS, HEOOXOJUMBIX IS
aJanTanuy B COBpEeMEHHOM mu(ppoBoM obmectBe. M3yueHnne anreOpsl oOecrieunBaeT
pa3BUTHE yMEHMs HaOJI0JaTh, CPaBHUBATh, HaXOAUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIUICHHSI, CIHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTb CBOM
JNEUCTBUS M BBIBOABL, (POPMYIHpPOBaTh YyTBepxkAcHUS. OcBOeHHE Kypca ainreopsl
00€ecreunBaeT pa3BUTUE JIOTUYECKOTO MBIIUICHUS OOYyYaroU[uXcsi: OHU HCIOJIb3YIOT
NEAYKTUBHbIE W WHAYKTUBHBIE pAcCyKICHHs, O0O0O0OIIEHHEe M KOHKpETH3alUIo,
abctparupoBaHue u aHajoruto. OOydeHue anreOpe NpeanojaraeT 3HAYUTENbHBIN
00BEM CaMOCTOSITENIBHON JESATENIbHOCTH OOYyYaroluXcsl, IOATOMY CaMOCTOSITEIIBHOE
penieHune 3aa4 SBISIETCS peaqu3alren 1eITeIbHOCTHOTO MPUHIUIIA 00yYEeHUSI.

B cTpykType mporpammbl yueOHOro Kypca «Aredpa» s OCHOBHOTO OOILIEro
o0Opa3oBaHMsl OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOJAUYECKUE JIMHUU:
«Yucna u  BBIYUCICHHS», «ANreOpandeckue BBIPAKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «PyHKkuum». Kaxxaas U3 3TUX COAEp)KAaTeIbHO-METOINYECKHUX JIMHUN
pa3BUBAETCA Ha NMPOTSHKEHUU TPEX JIET U3YyYEHUs Kypca, B3aUMOJIECHCTBYS C IPYyTUMU
ero JuHUSAMU. B Xxoae wu3ydeHus y4yeOHOro kypca OOydarOUIMMCS MPUXOIUTCS
JIOTUYECKH PACCYKJaTh, UCIIOIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN SA3BIK. B CBs3M ¢
3TUM B MpOrpaMMy Y4eOHOro kypca «AmnreOpa» BKIIIOUEHbl HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX pa3lenax MaTeMaTHYecKOro
o0pa3oBaHUsI W CHOCOOCTBYIOIIUE OBJIAJIEHUIO 0o0y4arolmuMucs  OCHOB
YHUBEPCAIBHOTO MaTEMaTU4YECKOro s3bika. ColepKaTelbHOM W CTPYKTYpHOH
OCOOEHHOCTBIO yueOHOro Kypca «Anredpa» sBISIETCS €ro WHTErpUPOBAHHBIM
XapakTep.

Copnepxanue JnuHUM «Yucna W BBIYMCICHUS» CIOY>KUT OCHOBOM  Jis
JNalbHEHIIero W3y4eHUss MaTeMaTUKH, CIHOCOOCTBYET pPa3BUTHIO Y OOydYaroIIMXcs
JIOTHYECKOTO MBIIIICHUS,, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCSA aJTOpPUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOJUMBIX JIsi MOBCEIHEBHOM
XKU3HU. Pa3BUTHE TOHATHS O 4YKCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMU U HMPPALMOHAIBHBIMA YHUCIAMH, (POPMUPOBaAHUEM
MPEJCTABICHUN O JEUCTBUTEIBLHOM YHUCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOW JIMHUU
OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHHUIO.

ConeprxaHue ABYX alreOpanvecKux JUHUNA — «AJreOpandecKkue BhIPAXKCHUS U
«YpaBHEHHMs] W HEPaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOlIUXCs



MaTeMaTHYeCKOIo ammapaTa, HeoOXOJUMOro [Uisl pElIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTHUKO-OPHUEHTHPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHus Y4YeOHBIM MaTepuall TPYNIUPYETCS BOKPYT palMOHAJIbHBIX
BBIpOKEHU. AJrebpa JIEMOHCTPUPYET 3HAYECHUE MATEMaTUKH Kak s3bIKa IS
MOCTPOCHHUSI MAaTeMaTHYECKUX MOJENEH, OMUCaHUs MPOIECCOB U SBJICHUN PEabHOTO
mupa. B 3amaunm oOydeHuss anreOpe BXOIAT TaKXKe JajbHEWIIEe pa3BUTUE
QITOPUTMHUYECKOTO MBIIIJICHUSI, HEOOXOAUMOTr0, B YaCTHOCTH, JIJII OCBOEHUSI Kypca
uHQOpMaTUKKA, W  OBJAJCHHE  HaBbIKAMM  JEAYKTUBHBIX  PAaCCYXKICHUMU.
[IpeoOpa3zoBaHre CHUMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTHUIO BOOOpa)KEHUS,
CIIOCOOHOCTEH K MAaTEeMaTUYECKOMY TBOPUECTBY.

Conepxanve GyHKIHOHATBHO-TPAUISCKON JTMHUU HAICICHO HA TMOJyYCHUE
oOyyJaroMucs 3HaHUM 0 (PYHKIUSAX KaK BaKHEHIIel MaTeMaTH4ecKol MOJEIH st
OMMCAHUSI U UCCIENOBaHUS Pa3HOOOpa3HBIX MPOLIECCOB M SBJICHUM B TPUPOAE U
obOmectBe. M3yueHne marepuana criocoOCTBYET PA3BUTHIO Y OOYYaIOIIMXCA YMEHUS
UCTIONB30BaTh PA3IMYHBbIC BBIPA3UTENBHBIE CPEACTBA S3bIKA MAaTEMaTUKH —
CIIOBECHBIC, CHMBOJMYECKHE, TpaduyecKkue, BHOCUT BKJIag B (QopMHpOBaHHUE
IPEJCTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU UBUIM3ALMH U KYJIbTYpBHI.

CornacHo yueOHOMY IIaHy B 7—9 Kjaccax u3ydaeTcsi ydeOHbIN Kypc «Anreopay,
KOTOPBI BKJIIOYAET CJEAYIONINE OCHOBHBIE pasfensl coxepkanus: «Yuciaa u
BBIUMCIICHUS», «AnreOpanueckue BBIPAKEHUSN», «YPaBHEHHS U HEPABEHCTBAY,
«DYHKIUW.

Ha u3yuenue yueOHoro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce —
102 gaca (3 yaca B Heneno), B 8 kiacce — 102 ygaca (3 gaca B Hezeno), B 9 kinacce —
102 yaca (3 yaca B HEZIEJIIO).

COAEPKAHUE OBYUEHUSA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIC M JECSITHYHBIC, MEPEX0j OT OIHOM (OPMBI 3amUCH
npobeit k apyroi. IloHsTHe palMOHANIBHOTO YWCIA, 3aluCh, CpPaBHEHHE,
yOOpSIIOUMBAHUE  pallMOHAJIBHBIX  4YHceld.  ApudMeTHdyeckue  JCUCTBUS  C
palMOHAIbHBIMUA 4KcliaMH. PellieHue 3ajay U3 peaibHOW MpaKkTUKUW Ha 4YacTH, HA
TpoOH.

CreneHb C HaTypaJIbHBIM IIOKa3aTeJIeM: OIpelesieHne, MpeoOpa3oBaHue
BBIpQKEHUN HA OCHOBE ONpEACNICHUs, 3alucCh OONbIMX Yucen. [IporeHTh, 3anmuch
MPOIICHTOB B BHUAE ApoOU M JIpoOU B BHUJE MPOIEHTOB. TpH OCHOBHBIE 3aja4d Ha
MPOIIEHTHI, PELICHUE 3a7]a4 U3 PEaTbHON MPAKTHKHU.

[IpuMeHeHuEe NPU3HAKOB JACIUMOCTH, PA3JIOKEHUE HA MHOXKUTEIN HATYpPaIbHBIX
YHUCEII.

PeanbHbple  3aBucMMOCTH, B TOM  YHCle  mOpsiMas W oOparHas
MPOMOPUUOHAIBHOCTH.



AJiredpanyeckue BbIpaKeHUs

[lepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C IEpeMEeHHOM. [lomycTumblie
3Ha4YEHMs NepeMeHHBIX. [IpencraBineHue 3aBUCMMOCTH MEXKIY BEIMYMHAMHU B BHJE
(dopmyibl. Beruncnenuss no ¢opmyinam. [IpeoOpasoBaHne OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO  PaBHbIE  BBIPAXKEHUS, NpaBWiIa NpeoOpa3oBaHHs CyMM U
IIPOM3BENICHUH, PaBUiIa PACKPBITUS CKOOOK M MPUBEICHUS OJOOHBIX CIaracMbIX.

CBONiCTBa CTENEHH C HATypaJIbHBIM II0KA3aTEIIEM.

OpHounensl U MHOrowieHbsl. CreneHp MHorowieHa. Ciio)keHHeE, BBIYMTAaHUE,
YMHOKEHHE MHOTOWICHOB. POpPMYJIBI COKPAIIEHHOTO YMHOKEHHUS: KBaApaT CyMMBI U
kBagpar pazHoctd. dopMyna pa3HOCTH KBaaparoB. Pa3iiokeHne MHOTOYIEHOB Ha
MHOHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHMs, IIpaBWia IpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUH.

JluHeliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHMCIO KOPHEH JIMHEMHOTO
YPAaBHEHMS, PEIICHUE JMHEUHBIX ypaBHEHUN. COCTaBIEHUE YPAaBHEHUM IO YCIOBHIO
3aza4u. Penienue TeKCTOBBIX 3a4a4 C IIOMOIIBIO YPAaBHEHUN.

JIluneiiHOe ypaBHEHHME C ABYMsI NEpEeMEHHbIMH U ero rpaguk. Cucrema ABYX
JUHEWHBIX YPaBHEHUM C JAByMs NE€pEMEHHbIMHU. Pemienue cucrem ypaBHEHUI
croco0OM MOACTaHOBKHU. [IpumMepbl peneHusi TEKCTOBBIX 337ad C MOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKUMHA

Koopaunara Ttoukn Ha npsiMou. UMCIOBBIE NTPOMEKYTKU. PaccTrosiHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHON NIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX m Oy. AOcmucca um opanHAaTa
TOYKM Ha KOOPAMHATHOM IuiockocTH. Ilpumeps! rpaduxoB, 3agaHHbIX (opMyTaMu.
Urenue rpagukoB peanbHbiXx 3aBucuMocteil. [lonstue ¢pynkiuu. 'paduk GyHKIHH.
CroiictBa (ynkiwmii. JluneiiHas Qynkuus, e€ rpaduk. I'paduxk Gynkumu y = [X|.
['paduueckoe perieHre JMHEWHBIX YPABHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopeHb u3 uucna. [loHstne 00 HppanMOHAIBHOM YHCIIE.
JlecsiTuunble TPUOMMKEHUST MppalMoHaNbHBIX yHcel. CBOMCTBa apu(pMETHUECKUX
KBaJIpaTHBIX KOPHEHW U UX NMPUMEHEHHE K NMPeoOpa30BaHUIO YHCIOBBIX BBIPAXKECHUN U
BBIUUCIICHUSAM. Jl€HCTBUTEIIbHBIE YUCIIA.

CremneHb ¢ LeTbIM MOKa3aTeneM U e€ cBoricTBa. CTaHAapTHAs 3aMKCh YKCTA.

AuredpanvyecKue BbIPpAKEHUA

KBazpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIIH.

AnreOpanyeckas JapoOb. OCHOBHOE CBOMCTBO anreOpamdeckoil  IpoOu.
CnoxxeHune, BBIYMTAaHUE, YMHOXKEHHE, JIeJIEHHE  anreOpanueckux  JapoOeit.
ParmonanbpHbie BEIpaKEHUS M UX MpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPaABEHCTBA



KBanpatHoe ypaBHeHue, popmysia KOpHEW KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenue ypaBHeHuM, CBOASIIMXCS K JUHEWHBIM U KBaapaTHbIM. [Ipocreiimme
JIPpOOHO-pallMOHAbHBIE YPABHEHUSI.

['paduueckass uHTEpHpeTalMsi YpaBHEHUN C JABYMs MEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpaBHEHUN C JBYMs IMepeMeHHbIMU. [Ipumepbl pelieHus CcucTem
HEJIMHEWHBIX YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a49 aareOpandecKuM CIiocoOoM.

YucnoBble HEpABEHCTBA M MX CBOWCTBA. HepaBEHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJTHOM IIEPEMEHHOM.

DOyHKUIMHA

[Tonsitue ¢ynkuuu. OOnacTh ONPEENIEHNUS U MHOXECTBO 3HAYEHUN (PYHKIIMH.
CriocoObI 3aanus QyHKIIHIA.

I'padpux ¢ynxkumu. YUrenuwe cpoilcTB ¢yHkuuu mno €€ rpaduxy. Ilpumepsr
rpaguKoB (QyHKIHI, OTPAKAIOIINUX PEATIbHBIE IPOLECCHI.

OyHKIMY, OINUCHIBAIOIIKE TMPSIMYIH0 U OOpaTHYH MpONOPLUOHAIBHBIC
3aBHCHMOCTH, uX rpaduxu. yHkmun Y = X2, Y = X3, Yy = VX, y=|x|. [paduueckoe
pelIeHNe YPaBHEHUI U CHUCTEM YPaBHEHUM.

9 KIIACC

Yucsia ¥ BbIYMCICHUS

PanmonaneHple uucia, WppalMOHAJIBbHBIE YKCIA, KOHEYHbIE U OECKOHEUHbIE
JecsITUUHbIE IpoOu. MHOXKECTBO AEHCTBUTEIBHBIX YNCEN, JEHCTBUTENbHBIEC YUCIa KaK
OECKOHEUHbIE JeCSITHYHbIEe JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEVCTBUTEIIBHBIX YUCET U KOOPIAUHATHOU MPSIMOM.

CpaBHEHHE  JEUCTBUTENBHBIX  4YHCEN, apuMeTHuecKue  JEHCTBUA  C
JNEUCTBUTEILHBIMU YUCIIAMU.

Pasmeppl 0OBEKTOB OKpY’XKAaIOLIEro MHpa, UIMTEIbHOCTh IIPOLECCOB B
OKpY>KaroIleM MHDE.

[Tpubnnx€éHHOe 3HAYEHUE BEIUYMHBI, TOYHOCTh MNpUOIMKEeHUs. OKpyrieHue
yucen. [Ipuknaka u oeHka pe3yabTaToB BIYACICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHH, CBOASIIMXCS K KBAJIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepbl pelieHHs ypaBHEHMU TPETbEU U YETBEPTOMN
CTEIIEHEU PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenune napoOHO-pariMOHANBHBIX ypaBHeHUU. PemieHne TEKCTOBBIX 3amady
anreOpanyeckuM METOIOM.

YpaBHeHue C JIBYMsI NEpEMEHHbIMU M ero rpaduk. PemieHue cucteM IBYyX
JIMHEMHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU. PellleHue cucteM IBYyX YpaBHEHUH,
OIHO W3 KOTOpPHIX JIMHEWHOE, a Jpyroe — BTOpod cremeHu. [paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMU.

Pelienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM CrocoOoM.



YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenue cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOW mnepeMeHHOW. KBanpaTHble HepaBeHCTBA.
['paduueckass uHTEpHpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMHU.

DOyHKIUU

KBampatnunas ¢ynkius, e€ rpadpuxk u cBoiictBa. [lapaboma, koopAMHATHI
BEPIIMHBI 1apadO0JIbl, 0Cb CAMMETPHUH MapadOJIbI.

I'padukn dyuxumit: y = kx, y = kx + b, y = kix, y = x3, y =Vx, y = [x| , u ux
CBOMCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCum

[loHsiTHE YHMCITOBOM MOCJIEAOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIIbHOCTH
peKyppeHTHOH (opmysoi u popMyJIoi N-To YjeHa.

Apudmernueckass u reomerpuyeckass nporpeccud. Dopmynasl N-ro  4iieHa
apu(PpMETUUECKON U T€OMETPUUECKON MPOrPeCCUil, CyYMMbI IEPBBIX N YJIECHOB.

N300paxkeHre wieHOB apu(dMETHUYEeCKOW U TEOMETPUYECKON mporpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHMHBIA M 3KCIIOHEHUUAIBHBIA POCT.
CnosxHBIE TIPOLIEHTHI.

IIJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMUBI
YUYEBHOT' O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMbl y4eOHOTO Kypca «Airedpar»
XapaKTepU3yITCS:

1) naTpuoTHyeckoe BOCIMTAHUE:

MPOSIBJIEHUEM MHTEpPECa K MPOUUIOMY M HACTOAIIEMY POCCUHWCKONM MaTEMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSM POCCHICKUX MAaTEMAaTUKOB U POCCUNCKOMU
MaTeMaTUYECKOW HIKOJbI, K UCIOJIb30BAHUIO ATUX JIOCTHKEHHN B JIPYIMX HayKax U
MPUKJIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEH TpakJaHWUHA W peajiu3alldd ero
npaB, MPEJCTABICHUEM O MAaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS Pa3TUYHBIX
CTPYKTYp, SBJICHUHW, TPOLEAYyp TpakIaHCKOTo oOIecTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO OTHUYECKUX MPOOJieM, CBS3aHHBIX C
MPaAKTUYECKUM TPUMEHEHUEM JIOCTHIXKEHUM HAyKHU, OCO3HAHUEM BaXKHOCTH MOPAIHHO-
ATUYECKUX MPUHIUIIOB B JICSITEILHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHUE:

YCTAaHOBKOM HAa AKTMBHOE Yy4YacTUE€ B pPEIICHHH NPAKTUYECKUX 3a]a4y
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAHUWEM BaXHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMsl Ha NPOTHKEHUU BCEH JKU3HU [JIsl YCHEIIHOW MpOQPEeCcCHOHAIBHON



JESTENIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUI, OCO3HAHHBIM BBIOOPDOM U
NOCTPOEHUEM HHJIMBHIYyaJIbHOM TPAEKTOPUU OOpa30BaHUS U >KM3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX IOTPEOHOCTEN;

4) acTeTHYeCcKOe BOCIUTAHME:

CIOCOOHOCTBIO K  SMOIIMOHAJBbHOMY W 3CTETHYECKOMY  BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEUIeHUH, pacCyKJIE€HUW, YMEHHIO BUIETh
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTalUMell B  JIEATCIIBHOCTM HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEIOBEKA, MPUPOABI U
oOmiecTBa, MOHUMAHMEM MaTEMaTHYECKOW HAyKH Kak c]epbl UeIoBEYECKO
NEATEIbHOCTH, 3TaloB €€ pa3BUTUA W 3HAYMMOCTH JUIA Pa3BUTHUS LMBUJIM3ALINH,
OBJIAJICHUEM $S3BIKOM MaTEMaTUKM W MaTeMaTH4EeCKOW KyJIbTYpOMl KakK CpPEICTBOM
NO3HAHUA MHpaA, OBJAJACHHEM NPOCTEUIIMMU HaBBIKAMHU HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) ¢usnyeckoe BocnMTaHHE, (POPMHMPOBAHUE KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO IPUMEHSTh MAaTEMaTU4YECKHE 3HAaHUA B HMHTEpeEcax CBOETO
3I0pOBbsl,  BEIEHUSA  3J0pOBOrO  o0Opa3a  Xu3HM  (340pOBOE  NUTAHUE,
cOaIaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, PETYJsIpHAs (U3HUECKasi aKTUBHOCTB),
c(OpMUPOBAHHOCTBHIO HaBbIKa pe(IeKCUH, NPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U
TaKOr0 K€ IIpaBa APYroro 4YeluoBeKa;

7) 3K0JIOTHYECKOe BOCITMTAHHE:

OpUEHTaluel Ha MPUMEHEHHE MAaTeMAaTHMYECKUX 3HAHUM NIl pelleHus 3ajay B
00JIaCTH COXPaHHOCTU OKPY’KaIOIIEH Cpe/bl, IUIAHUPOBAHUS MOCTYIIKOB M OLEHKH UX
BO3MOXKHBIX TOCJEICTBUN [UIsI OKpYXKAIOIIEH cpeabl, OCO3HAHHWEM TIJI00aJIbHOTO
XapakTepa 3KOJOTHYECKHUX MPoOJieM U IMMyTel X pelieHMs;

8) aganTraumMsa K M3MEHAMUMCH YCJIOBHUSAIM COLMAJIBHOM W NPHPOAHONI
Cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCJIOBHUSIX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH 4Yepe3 IMPaKTUYECKYIO AESTEIBHOCTb, B TOM YHCIE
YMEHHE YUUTBCS Y JAPYTUX JIOAEH, mpruoOpeTaTh B COBMECTHON JEATEIbHOCTH HOBBIE
3HaHMS, HABBIKM U KOMIIETEHILIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B  (OPMHpPOBAHWM HOBBIX 3HAHWM, B TOM YHCIE
dbopMynupoBaTh UAEH, MOHITUS, TUIIOTE3bl 00 OOBEKTaX U SBICHUSAX, B TOM YHUCIE
paHee  HEM3BECTHBIX, OCO3HaBaThb  JACPUIMUTHI  COOCTBEHHBIX  3HAaHUM U
KOMITETEHTHOCTEH, INTAHUPOBATh CBOE pPa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIHUIA KOHTPMEP, KOPPEKTUPOBATH IMPUHUMAEMBbIE
pemieHuss W JAeWcTBUA, (OpPMYIHpOBaTH M OLEHUBATh PUCKH M TOCIEICTBUS,
(GhopMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue a1eiicTBUA:

e BBISIBJISITH M XAPAKTEPU30BaTh CYUIECTBEHHBIC MNPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TOHATHNA, OTHOIICHUN MEXAY TMOHATUIMH, (OPMYIUPOBATH
ONPEAECICHUS TTOHSITUH, YCTaHaBJIUBATh CYIIECTBEHHBIN MPU3HAK
KJIaccupuKallii, OCHOBAHUSA I OOOOIIEHUS W CpaBHEHUs, KPUTEPUH
MIPOBOJIUMOTO AaHAJIN3A;

e BOCIIPUHUMATb, dbopMynupoBaTh 51 npeoOpa3oBbIBATh CYXKJICHUS:
YTBEpAUTENIbHbIE M OTpHULATEIbHbIE, E€AMHWYHBIE, 4YacTHbIE M OO0IIHe,
YCIIOBHBIE;

¢ BLIBJIAITD MAaTCMATUICCKUC 3aKOHOMCPHOCTHU, B3aUMOCBA3HU U IIPOTUBOPCUUA B
q)aKTaX, JaHHBIX, H3.6J'II-0I[CHI/ISIX N YTBCPIKACHUAX, MPCAJIaraTb KPUTCPUU IJISA
BBIABJICHUA 3aKOHOMepHOCT€ﬁ u HpOTHBOpG‘-IHfI;

e ICJIaThb BBIBOJABI C HCIIOJIb30BAHUCM 3dKOHOB JIOTMKH, JACAYKTHBHBIX U
NHAYKTHUBHBIX YMO3aKqu€HHﬁ, yMO3&KJIIO‘—I€HHﬁ I1I0 aHaJIOT'uu,

e pa30HpaTh JOKa3aTEIbCTBA MATEMAaTUYECKHX YTBEPKICHUM (MpsAMble U OT
IPOTUBHOI0), TMPOBOAUTH CAMOCTOSITEIbBHO HECIOXKHBIE JI0KA3aTEIbCTBA
MaTeMaTU4YeCKHUX (PAKTOB, BBICTPAUBATH APTyMEHTALMIO, IPUBOAUTH IPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHoco0 pemeHuss ydyeOHOM 3agaur (CpaBHHMBATh HECKOJIBKO
BApUMAHTOB pElICHMs, BbIOMpaTh HauOonee NOAXONAIUMNA C  YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeIbCKHeE 1€ CTBUSL:
¢ ICTIOJIL30BAaTh BOIPOCHl KaK HCCIEAOBATCIIbCKUNA HMHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIOIIME MPOTHUBOpEUYUE, MpodIemy,
CaMOCTOATENIFHO YCTaHABIMBATh UCKOMOE U JaHHOE, POPMUPOBATH TUTIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

¢ IPOBOJIUTh IO  CAMOCTOSITEILHO  COCTABJICHHOMY IIJIaHY  HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJBIIIOE HCCIICOBAHUE MO YCTAHOBIEHUIO OCOOEHHOCTEH
MaTeMaTH4YECKOro 00bheKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;

e CAMOCTOSITEIFHO (POpMyIHMpOBaThH OOOOIIEHUS U BBHIBOABI MO pe3yibTaTam
NPOBEAEHHOIO HAOJNIOJIEHUs, MCCIIEOBAHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

¢ [IDOTHO3UPOBAThL BO3MOXHOC PAa3BHUTUC IIPOHCCCA, a TAKKC BbIJABHUIATb
MMPCAIIOJIOKCHHUA O €T0 PA3BUTHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmaunmeii:
e BBISIBJISITh ~ HEJOCTATOYHOCTh W U30BITOYHOCTH WHGOPMAINM, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHMS 3aa49H;



e BHIOMpATh, AHATU3UPOBATh, CHUCTEMATU3UPOBATh W  HUHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS;

« BBIOMpATh GopMy MpencTaBieHus HHGOOPMALMK U WLTIOCTPUPOBATH peliaeMbie
3aJa4M CXeMaMH, JuarpaMmmMamMu, HHOUM rpauKoil U uX KOMOMHAIMSIMH,

e OIICHNBAThH HaI[é}KHOCTI) I/IH(i)OpMaHI/II/I II0 KpUTCPpHUAM, IIPCHJIOKCHHBIM
YUHUTCIIEM UJIN C(bOpMYJ'II/IPOBaHHI)IM CaMOCTOATCIIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

e BOCIIPUHUMATHh U (HOPMYJIUPOBATH CYXKJACHHS B COOTBETCTBUU C YCJIOBHUSIMU U
HEeIsIMU OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX M TIMCBMEHHBIX TEKCTax, JaBaTh MOSACHEHHS [0 XOIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN Pe3yJIbTaT;

eB XOJie¢ OOCYXJCHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOU TEMBI,
npoOJieMbl, pelaeMoi 3ajauu, BbHICKA3bIBATh WJICH, HAIICJICHHBbIC Ha TOUCK
pELIEHHUsI, COTIOCTABJISITH CBOU CYXKJICHUS C CYKICHUSIMU JIPYTUX YYaCTHUKOB
nuanora, oOHapyKHMBaTh pa3jU4Me€ M CXOJICTBO IMO3UIIMA, B KOPPEKTHOM
dbopme GpopMyIUpOBaTH PA3HOTIIACHUS, CBOM BO3PAKECHHUS;

e IPEJICTABIATh PE3YIbTATHl PEIICHUS 3aJayd, SKCIEPUMEHTA, HCCIEeI0BaHUs,
MPOEKTa, CAMOCTOATENLHO BBHIOUPATh (hOpMAT BHICTYIUICHUS C YUETOM 3aja4
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUH;

¢ IOHUMATh W WCIOJIB30BaTh TMPEUMYIIECCTBA KOMAHIHOW W WHIAWUBUIYaJTbHON
paboTHI MPU PEIICHNH YICOHBIX MaTEMaTHISCKUX 3a]1ay;

e IPUHUMATHh II€JIb COBMECTHOH JESITEIIbHOCTH, IUTAHHPOBATH OPTaHU3AIHIO
COBMECTHOM paboOThl, pachpeneyiarh BUALI padoOT, JOTrOBapUBAThCA,
o0CyXaTh TIPOIIECC M pe3ysabTaT paboThl, 0000IMAaTh MHEHUS HECKOJIBKHUX
JIFOJICH;

e Y4AaCTBOBaTh B I'PYMIOBBIX (hopMax paboThl (0O0CYxaeHUs, 0OOMEH MHEHHSIMU,
MO3TOBbIE IITYPMbl M JPYyrue€), BBHINOJHATH CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JACHCTBHS C APYTMMH Wi€HAMU KOMAaHJbI, OLICHUBATH
KaueCTBO CBOETO BKJaJa B  OOMMH  MPOAYKT TIO  KPUTEPHSM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIC ACHCTBUS
Camoopranuzamnus:

e CAMOCTOSITEIBLHO COCTABIIATH IJIaH, AITOPUTM PEUICHUS 3a/1auu (WIJIM €T0 YacTh),
BBIOMPATH CIIOCOO pelIeHUsI C YUYETOM UMEIOIUXCSl PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTUPOBATh BAapPUAHTHI PELIECHUH C
y4€TOM HOBOM MH(OPMAITUH.

CﬂMOKOHTpOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:



* BIIQJICTh CHOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS IPOIecca W pe3ylibTara
pellIeHnsT MaTeMaTHIECKOH 3a/1a4u;

e IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PELICHUM 3aJa4H,
BHOCHTb KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

e OLICHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTU IIOCTABJICHHOW LENU U
YCIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHIKCHMSI WM HEAOCTHIKCHHS LENH,
HAXOAHTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHimy oOydenuss B 7 KJjacce OOYYalOIIMICA TOMYYHUT CIEAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUA

BoImonHsATh, codeTas yCTHbIE W MHUCbMEHHBbIE NPUEMBI, apudmeTHdecKue
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

HaxoauTh 3HaueHMs] YHUCIOBBIX BBIPAXKEHUM, MPUMEHSITH Pa3HOOOpa3HbIE
CIOCOOBl U TMPUEMBI BBIYMCICHUSI 3HAYCHUM JPOOHBIX BBIPAXKEHUM, COAEpIKaIINX
OOBIKHOBEHHBIC U JICCSITUYHBIE APOOH.

[lepexomutes OT omHOW (GOPMBI 3aMKMCH YHUCET K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECITUIHYIO APOOB).

CpaBHHBATH M yHOPSAOYUBATH PAIMOHAIBHBIE YUCIIA.

OKpyIJsITh Yucia.

BpINONHATS NMPUKHUIKY U OLIEHKY pe3yJibTaTa BBIYMCIICHUH, OLIEHKY 3HA4YCHUU
YUCJIOBBIX BBIpAKCHUN. BBIMOMHATH ACHCTBHUS CO CTENEHSIMU C HaTypaJbHBIMU
MOKa3aTEeIsMHU.

[IpuMeHATh NPU3HAKK ACIUMOCTH, PA3JIOKEHUE HAa MHOMXKUTEIU HATypPaJbHBIX
YHUCEIL.

Pemiatb mpakTHUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBS3aHHbIE C OTHOILICHHEM
BEJIMYMH, MPONOPUUOHAIBHOCTBI) BEJIWYWH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHUA 3aa4 C YYETOM OIPAaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

Asre0panyecKue BbIPAKEHUA

Hcnonb30BaTh anredpandecKyr0 TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTh €€ B
poliecce OCBOEHUS yueOHOro MaTepHalia.

Haxoaute 3HaueHuss OyKBEHHBIX BBIpAKEHUNW TMPU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BrimonHsaTh ipeoOpa3oBaHms 1EJIOTO BBHIPAKEHUS B MHOTOWICH MPHUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOXKEHHE OJHOWICHA HAa MHOTOYWIEH M MHOIOWIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaIpaTa pa3HOCTH.



OcCylIecTBIATh  Pa30KEHHE MHOTOWIEHOB HAa MHOXHUTEIM C I[OMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXKUTENSI, TPYNIHPOBKU CJIAraeMbIX, MPUMEHEHUS
bopMys COKpAIIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOUYJICHOB JUIsl PEIICHUS Pa3IMYHbIX 3a/1ay U3
MAaTE€MaTHUKH, CMEKHBIX ITPEIAMETOB, U3 PEATBHOU MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJIbHBIMH IIOKA3aTEIsIMHU IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemlarb nuHEHHBIE ypaBHEHHMSI C OJIHOW NEPEMEHHOM, MPUMEHSS IpaBUiIa
IIepexo1a OT UCXOAHOTO YPAaBHEHHUs K paBHOCWIbHOMY eMy. IIpoBepsTs, sBusercs nu
YUCIIO KOPHEM yPaBHEHUS.

[IpumensTh rpaduyeckue METOJbl MPHU PEIICHUH JIMHEWHBIX YpaBHEHUH U UX
CHCTEM.

[logOupaTe mpuMepsl Map 4YUCEN, SBISIOMIUXCA pPEHIEHUEM JMHEHHOro
YPAaBHEHHUS C ABYMS IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH T'paUK JMHEHMHOrO0 YpaBHEHUS C JBYMs
NEPEMEHHBIMH, M0JIb3YACh I'PaUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUSL.

Pemiath cucteMbl IBYX JMHEWHBIX YPAaBHEHUW C ABYMSI IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnaTe 1 pemaTh JMHEWHOE YPABHEHUE WU CUCTEMY JIMHEUHBIX YPABHECHUM
II0 YCJIOBUIO 3aJa4yd, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4u
IIOJIyYEHHBIN PE3ysbTar.

DOyHKUMHA

N3o00pakaTh Ha KOOPAMHATHOM NPSIMOM TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alMCHIBATh YWCIIOBBIE NMPOMEKYTKH Ha
are0panvyecKoM SI3bIKE.

OTtmeyaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpIMHATaM,
CTpOUTH rpa@uku TUHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKINH Y = |X|.

OnuceiBaTh € NOMOUIBI0  (YHKUUA HM3BECTHBIE 3aBUCHUMOCTH  MEXIY
BEJIMYMHAMHU: CKOpPOCTb, BpEMsI, pACCTOSHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate Trpaduyeckuii crnocod mpeACTaBlIeHUs W aHalvM3a WHQpoOpMaIuu,
U3BJIEKATh U MUHTEPIPETHUPOBATH MHPOPMALIUIO U3 rpadMKOB peabHbIX MPOIECCOB U
3aBUCUMOCTEM.

K xoHiy oOyuenus B 8 Kjacce oOyYarOmIMiics TONXYYUT —CIEIYIONTHE
IIPEAMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

Hcnonb30BaTh HAYaIbHBIE NPEICTABICHUS O MHOKECTBE JICMCTBUTEIIBHBIX YUCET
JUI CpaBHEHUS, OKPYIJICHHS M BBIYMCIEHUM, M300pa)kaTh ACWCTBUTEIbHBIC 4YMCIIA
TOYKaMH Ha KOOPAWHATHOMN IIPSMOM.

[IpumeHsATh TIOHSATHE apU(PMETHUECKOro KBagpaTHOTO KOpHS, HaXOIUTh
KBaJIpaTHbIE KOPHHU, HCMOJb3YyS MpU HEOOXOAMMOCTU KaJbKYJSTOP, BBINOIHAThH



npeo0pa3oBaHus BEIPAKEHUM, COJEPIKAIINX KBAAPATHBIE KOPHU, UCTIOIL3Ys CBOMCTRA
KOPHEH.

Hcnonb3oBaTh 3amucd OOJBIIUX M MalbIX YHCENT C MOMOIIbIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AsredOpanyecKue BbIPpaKeHUs

[IpyuMeHATh TMOHATHE CTENEHM C  IEJbIM  [0KAa3aTelieM,  BBIMOJHSITh
npeo0pa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXKIECTBEHHBIE MPeoOpa3oBaHUsl PAIlMOHANBHBIX BBIpAKEHUN Ha
OCHOBE MPaBUJI JCHCTBUN HAJ MHOTOUJIEHAMHU U aNreOpandecKuMu JpOoOsSMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKUTEIH.

[IpuMensaTs mpeoOpa3oBaHus BBIPAKEHUU JIsl PELICHUS Pa3JIMYHBIX 3a7ad W3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHelHbIe, KBaJApaTHbIC YypaBHEHUSI U pallMOHAIbHBIE YpaBHEHWUS,
CBOJIAIIIUECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYMS IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE UCCIEA0OBAHUS YPABHEHUN U CUCTEM YPABHEHHM, B TOM
YHuclie ¢ NpUMEHEHHEM TpadUuyuecKux MpeacTaBlieHuil (yCTaHABIMBATh, HUMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEIICHHUsI, €CITU UMEET, TO CKOJIBKO, U MPOUee).

[lepexoauTh OT CIOBECHOU (POPMYTUPOBKH 3aJ1auu K €€ aJire0pandeckoi MoIeIu
C MOMOIIIbIO COCTABJIEHHUS YPABHEHUS WM CUCTEMbl YpPaBHEHUM, HHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4U MOJTYyYECHHBIA PE3yJIbTar.

[IpyMEHATh CBOWCTBA YKCIIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLEHKH, PEIIATh
JUHEWHBIC HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHCTEMBI, JIaBaTh I'pauiecKyro
WJUTIOCTPAILAI0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lorumaTe M MCHOJB30BaTh (DYHKIIMOHAIBHBIE TOHATUS W S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O0O03HAUYCHMsI), OMPEAENsATh 3HaYeHHWE (YHKIMU 1O 3HAYCHHIO
aprymMeHTa, ONpeaeiaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crpoutb rpaduku d€MEeHTapHbIX QYHKUIUN BUJIA:

y = kiX, y = X2,y = x3,y = |X|, Y = VX, OIHCBIBAT CBOICTBA YHCIOBOH (DYHKIHH
o e€ rpaduky.

K xoHmy oOydeHuss B 9 KkJilacce OOYYAIOIIMICSA TIOJYYHUT CICAYIOIIUE
NpeAMETHBIE PE3YJIbTaThI:

Yucia v BBIYUCICHUSA

CpaBHUBATH U YIIOPSIOYMBATH PAllUOHANIBHBIC U UPPAIlMOHATLHBIC YHCIIA.

BrImonHITh apudMeTHYecKue MEeHCTBUSI C PAIMOHATBLHBIMU YHCIIAMH, COYETast
YCTHbIE W THUCbMEHHBIE MPUEMBI, BBINOJHITh BBIUKCICHHUS C HPPALMOHAIBHBIMU
YHCIIAMU.

HaxoauTpk 3HaueHUsI CTENEHEH ¢ IebIMHU MOKA3aTeIIMU U KOpHEH, BBIUUCIISTH
3HAYEHUS YUCIIOBBIX BBIPAKECHUI.

OKpyIJisiTh  I€UCTBUTENIBHBIE YHUCJA, BBINOJIHATh MPUKUAKY pe3yJibTara
BBIUHCIICHU, OLICHKY YUCIIOBBIX BBIPAXKEHUU.

YpaBHeHUs U HEPABEHCTBA



Pemate nuHelHbIE U KBAJpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIIMECS K HUM,
poCTeUIue APOOHO-PAIMOHATIEHBIE YPABHCHHSI.

Pemate cuctembl JBYX JIMHEWHBIX YPAaBHEHUH C JBYMS MEPEMEHHBIMU U
CHUCTEMBI JIBYX YpaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE ABJISCTCS JTUHECUHBIM.

Pemates TekcTOBBIE 3amaun  anreOpaMvdecKuM  CIOcoOOM € MOMOIIBIO
COCTABJICHUS YPABHEHUS WJIM CUCTEMBI IByX YPABHECHUH C JBYMS ITIEPEMEHHBIMM.

[IpoBoaUTH MpOCTEMIINE UCCIIEIOBAaHUS YPAaBHEHUN U CUCTEM ypaBHEHUI, B TOM
yucjae C MpUMEHEHHEM TpaduiecKux IpejcTaBlIeHU (yCTaHaBIWBAaTh, MUMEET JIH
ypaBHEHHE WIIM CUCTEMa YPaBHEHHM PEIICHHUS, €CIIM UMEET, TO CKOJIBKO, U IIpouee).

Pemiath JnuHEWHBIE HEpPABEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, H300paxxkaTh
pEIICHUE HEPABEHCTB HA YHWCIIOBOM IPSMOM, 3alMCHIBATHh PEIICHHWE C ITOMOIIBIO
CHMBOJIOB.

Pemate cuCTEMBbl JTUHEHMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, U300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YHMCJIOBOU
MPSMOM, 3aMUCHIBATh PEUICHHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JAYHBIX 3a7a4.

DOyHKUIMHA

Pacno3naBath (QyHKIMM H3y4YCHHBIX BHUIOB. Iloka3piBaTh CXeMaTHYECKH

pacIoyiokeHue Ha KOOPAWHATHOH TIOCKOCTH rpadukoB GyHKImM Buaa: Yy = KX, y = kx
+b,y=k/x,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHUIi
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth M H300paxaTh CXEMaTHYECKHM TpaduKy KBaAPATUYHBIX (DYHKIIMA,
OINMCHIBATh CBOMCTBA KBaIPATUUHBIX (PYHKIUHI MO UX rpaduxam.

Pacno3naBaTh kBajpaTuuHyro (yHKUUIO 1O (opmyre, TPUBOIUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

YuciioBble MOCAEA0BATEILHOCTH H IPOTrPeCcCH U

Pacno3naBaTh apuMeTHyecKyr0 M T€OMETPUUYECKYIO MPOrPECCUH MpPU Pa3HbIX
crioco0ax 3aJjaHus.

BbINONHATE  BBIUMCIEHHS C  UCHOJB30BaHUMEM  ¢GopMyl N-ro  4ieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX N YJICHOB.

N300paxkaTb 4jieHbl MOCHEAOBATENIbBHOCTH TOYKAMU HA  KOOPJAMHATHOMN
IJIOCKOCTH.

Pemate 3a1aun, CBA3aHHBIE C YUCIOBBIMU MOCIEA0BATEIIBHOCTSMH, B TOM YHCIIE
3alaud U3 peajbHOM KM3HU (C MCHOJIb30BAaHUEM KaJlbKyJATOpa, HU(POBBIX
TEXHOJIOTHUIA).

Kpartkoe onucanue MeToan4eckoi pa3padorku

Jannast paboyast nmporpamma Jyuist 7-9 kiaccoB 1o anreOpe MoJHOCTbI0 COOTBETCTBYET
KOHCTPYKTOpY pabouux nporpamm B 2025 T.

Anrebpa sBISETCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOT'O OOIIEr0 00pa30BaHus: OHA
o0ecreunBaeT u3yyeHue APyrux JUCHUIUINH, KaK €CTeCTBEHHO-HAY4YHOI0, TaK U



TYMaHUTapHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO JIJIsl MPOJAOJKEHUSI 00pa30BaHUs U
B [TOBCEHEBHOM >kM3HU. Pa3BuTHe y 00y4yaromumxcsi Hay4HbIX IPEACTABICHUNA O
MIPOUCXOXKICHNUN U CYIITHOCTHU aNredpandecKnx adCTPaKIuid, CIOCO0E OTPaKEHUS
MaTeMaTUYECKOW HAYKOU SIBICHUI U MPOIECCOB B MPUPOJIE U OOIIIECTBE, POJIU
MaTeMaTHYECKOTO MOJEIMPOBAHMS B HAYYHOM MO3HAHUU U B TIPAKTHKE CTIOCOOCTBYET
(bOopMUPOBAHNIO HAYYHOTO MUPOBO33PEHHS M KAU€CTB MBIIIICHUS, HEOOXOUMBIX JIJIs
aJlanTan B COBpEeMEHHOM ITu(poBOoM obriecTBe. M3ydenne anreOpsl oOecrieunBaeT
pa3BUTHE YMEHUs HAOII01aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTHU, TpeOyeT
KPUTHUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS U BBIBOIBI, (POpMYIHpOBaTh yTBepkIeHus. OCBOCHHE Kypca anreopsol
o0ecreunBaeT pa3BUTHE JIOTHYECKOTO MBIIIICHUSI 00YUYaIOIIUXCsI: OHU UCTIOTIB3YIOT
JIETYKTUBHBIC U UHIYKTUBHBIC PACCYKIEHUS, 0000IICHNE U KOHKPETU3AIIHIO,
abctparupoBanue u anajgoruto. O0ydenne anredpe mpeanonaraeT 3HauuTeIbHBIN
00BEM CaMOCTOSTETFHON JEATEIILHOCTH 00YJAIOIINUXCS, TIOATOMY CaMOCTOATEIHHOE
pelIeHne 3aa4 SBISIETCS peain3alkei 1eaTeIbHOCTHOrO MPUHIIMIA 00yYEHUS.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcst 306 gacon: B 7 kiacce — 102
yaca (3 gaca B Heaenmo), B 8 kinacce — 102 gaca (3 gaca B Hezelno), B 9 kinacce — 102
yaca (3 Jaca B HeZIeJb)



