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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBisSeTCSs OAHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOILETOo
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOAUMO s
MPOJOJKEHUsI 00pa30oBaHus U B MOBCETHEBHOM XKU3HU. PazBuTue y oOyyarommxcs
HAy4YHbIX TMPEJCTaBICHUI O TMPOUCXOKIACHUM U CYIIHOCTH aireOpandyecKkux
abcTpakiMii, cnoco0e OTpakeHHUs MaTEMAaTUYECKON HAayKOU SBJIICHUI U MPOILIECCOB
B MpUpOJIe M OOIIECTBE, POJIUM MATEMaTHYECKOTO MOJEIUPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alafTallii B COBPEMEHHOM IHU(poBOM
oOmiectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JEHCTBUS M BBIBOJIBI,
dbopmynupoBaTh yTBepkaeHus. OcBoeHHE Kypca airedpbl 00ecrneunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OO0YyYaloUIMXCsi: OHM HCHOJB3YIOT JI€IYKTUBHBIE U
MHIYKTUBHBIE pacCyKIeHUsI, 0000IIeHNe U KOHKPETH3aluIo, a0CTparupoBaHue U
aHasornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITEJIbHOW  JI€ATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 sSBJIsSeTCs peaau3alueil 1esTeIbHOCTHOTO IPUHIUIIA 00 yYeHHUS.

B crpyktype mnporpammel yueOHOro Kypca «AinreOpa» uis OCHOBHOTO
o01miero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOINYECKUE
auHUK: «Yucna U BBIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxpas Hu3 3TUX coAepKaTelbHO-METOAUYECKUX
JUHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIEHUCTBYS €
ApPYTUMHU €ro JUHUAMU. B Xozxe wu3ydeHuss ydyeOHOro Kypca OO0Oy4arolIumcs
IPUXOJUTCS JIOTHUECKH PACCyXAaTh, UCIOJB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B cBSi3u ¢ 3TUM B mporpaMMmy ydeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3zesax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaIOITUMUCS
OCHOB  YHHBEPCAJbHOTO  MaTeMaThuyeckoro s3bika. CopaepkaTeabHOH |
CTPYKTYPHOH OCOOCHHOCTBIO ydeOHOro Kypca «Anrebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHSI MOJIb30BATHCSA aNTOPUTMAMHU, a
TaKXe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHE NMOHATHS O 4YMCJIE HA YPOBHE OCHOBHOIO 0OOILEro 0Opa3OBaHMS
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHHE OCBOCHMS YHMCIIOBOM
JIMHUU OTHECEHO K CpelIHEMY 001eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandeckux JUHUN — « AITeOpandecKue BhIPAXKEHUS
n «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Yy OOYUAIOIIUXCS
MaTeMaTH4eCKOro ammapara, HeOOXOJMMOTro Il pelieHus 3a7ad MaTeMaTHKU,
CMEXHBIX TIPEAMETOB M IMPAKTHUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHATILHBIX BhIpaKeHUI. Anredpa IeMOHCTPUPYET 3HaUCHHE MaTEMATHUKU Kak
s3bIKa JUJIS TIOCTPOEHUSI MAaTeMAaTHYEeCKHUX MOJEIel, OMUCAHUsl TMPOIECCOB MU
SBJICHUN peanbHOro wMupa. B 3agaum oOyueHus anrebpe BXOIAT TaKkKe
NajdbHEWIee pa3BUTHE aAJTOPUTMHYECKOTO MBIINUICHUS, HEOO0XOJUMOro, B
YaCTHOCTH, /IS OCBOCHHMS Kypca HWH(GOPMATUKH, M OBJIAJICHUE HaBbIKAMU
JNENyKTUBHBIX  paccyxaeHuidt. Ilpeod®  yuacTHUKaMu  00pa30BaTEIBLHOTO
npoleccapa3oBaHue CUMBOJBHBIX (POPM CIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHHS,
CIOCOOHOCTEH K MAaTEeMAaTHYECKOMY TBOPUYECTRY.

Conepxanue GyHKIMOHAIBHO-TpadUUeCKON JTUHUU HAlleJIEHO Ha TOJIyYeHUe
oOydJaromuMHCsl 3HaHUN O (QYHKIUSAX KaK BaKHEUIeH MaTeMaTHYeCKOW MOJeNu
JUTSL OTIUCAHUS M UCCIICIOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBIICHUM B MPUPOJIC
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYy4YaIOIIHUXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopMupoBaHHE
NpeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUN [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna # BBIUKCICHUS», «ANTeOpandeckue BBIpAXKEHUS», «YPaBHCHUS U
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 gacoB: B 7 Kjiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yvaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).

W3 gactu, popmMupyeMoii ydacTHHKaMU 00pa30BaTeIbHOTO Mpoliecca, BhIICICH 1
Yac JIOMOJIHUTEIBHO Ha paclIMpeHre yaeOHOTO MaTepraa mo anredpe B 8 kiacce.
B cBs13u ¢ aTuM 8 kiace anredpa 136 gacoB( 4 yaca B HEJENIO).

COIAEPKXAHUE OBYUEHUASA

7 KIIACC

Yucsa v BbIYUCICHUS

JIlpoOu OOBIKHOBEHHBIE W JECSATUYHBIC, MEPEXO0]l OT OJHOM (POpMBI 3aMUCH
npobeit k apyroi. IloHsATHEe palMoOHAIBHOTO YHCJA, 3aluCh, CpPaBHEHUE,
YOOPSIIOUMBAHUE  palMOHANIBHBIX  uucel. ApudmeTudeckue JeUcCTBUS C



palMOHANBHBIMH YuciaaMu. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4YacTH, Ha
JpOoOHU.

CreneHb C HaTypaJlbHBIM IOKa3aTeleM: OIpejAelieHne, MNpeodpa3oBaHUe
BBIpaKECHU HA OCHOBE OMPEACIICHUS, 3aUCh OONbIINX uncel. [IpoleHTsl, 3anuch
MPOIICHTOB B BUJE APOOU U JIpoOU B BHUJE MPOLEHTOB. Tpy OCHOBHBIC 3a7auM Ha
MPOLCHTHI, PEIICHUE 3a7]a4 U3 PealbHON MPAKTUKH.

[IpumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4Yucjie TipsMas W oOparHas
MPONOPIIMOHATIEHOCTH.

AJire0panyvecKue BbIpasKeHU s

[TepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C EpEeMEHHOM. JlomycTuMble
3Ha4YEHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIMUMHAMU B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKESHHUM,
TOXKJICCTBEHHO paBHBIC BBIpOXCHUS, TIpaBUja MPeoOpa3oBaHUS CYMM U
IIPOU3BEICHHM, MPaBUiIa PACKPBITHS CKOOOK U MPUBEJACHUS MOJOOHBIX ClIaracMbiX.

CBoiiCTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHounenbl 1 MHOTOwIeHbl. CTeneHb MHorowieHa. CloxeHue, BbIYUTAHUE,
YMHOXEHUE MHOIOYIEHOB. DOpMyJbl COKpPAlIEHHOTO YMHOXKEHUS: KBaJpaT
CyMMBl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. Pa3noxkeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBUjia NpPeoOpa3oBaHUs ypaBHEHMS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JluHeliHOEe ypaBHEHME C OJHOW IEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHUSA, pEIICHUE JUHEHUHBIX YypaBHeHUH. CoCTaBlieHME YpaBHEHUW 10
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C MOMOILBIO YPABHEHUH.

JluneitHOE ypaBHEHHE C IByMs MEpEeMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEeMEHHbIMHU. PemieHue cucrem ypaBHEHUU
Croco0OM TOJCTaHOBKHU. [IpuMepbl pereHus: TEKCTOBBIX 3aad C IOMOIIBIO
CHUCTEM YpaBHECHUM.

DyHKIUMN

Koopannara Touku Ha npssmoi. YuciioBble MpOMEKYTKU. PaccTosHue Mexay
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[TpssmoyronbHas cuctema koopamHat, ocu OX m Oy. AbGcuucca u opauHaTa
TOYKHM Ha KOOPAWHATHOU TutockocTu. [Ipumeps! rpadukoB, 3aaHHBIX (HOpMYIIaMHu.
Urenne TtpadukoB peanbHbIX 3aBucuMocTel. [lonstne ¢ynkmuu. [padux
¢bynkuun. CoiictBa pynkuuil. Jluneitnas ¢pynkuus, e€ rpadpuk. ['paduk pyHkunn
y = [x|. I'paduueckoe pemieHue IUHEHHBIX YpaBHEHUW M CHUCTEM JIMHEUHBIX
YPaBHEHHM.

8 KIIACC



Yuciaa 1 BbIYMCICHUS

KBagpatuelii kopenb u3 umcina. [loHsThe 00 UppalMOHAIBHOM YHCIIE.
JlecaTuunbie TPUOIMKEHUS] UppallMOHAIbHBIX uncesl. CBoCTBAa apu(METHUECKUX
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHUE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAKCHUN
Y BBIYUCIICHUAM. [[€MCTBUTEIIbHBIC YHUCIIA.

Crenens ¢ uenpIM nokaszaresnem u €€ ceorictea. CTaHmapTHas 3alKCh YHACIIA.

AJire0panydecKue BbIpPasKeHU s

KBagpaTHplii  TpEXwieH, pa3JIOKEHHE  KBaJpaTHOTO TPEXWIEHA HA
MHOKUTEJIH.

AnrebGpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyecko Japoowu.
CnoxxeHue, BbIYMTAHHME, YMHOXKEHHUE, JeJeHHe aireOpandyeckux JapoOei.
PanrionanbHbIe BRIpAXKEHHS U UX TIPeoOpa3oBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHenue, Qopmyna KOpHEH KBaJapaTHOIO ypPaBHEHHS.
Teopema Buerta. PelieHue ypaBHEHUM, CBOASIIUXCA K JUHEHMHBIM U KBAaJAPATHBIM.
[Ipocreiimue ApoOHO-paIIMOHATIbHBIE YPABHEHHUS.

I'paduueckas uHTEpHpeTals ypaBHEHU C ABYMs MEPEMEHHBIMH U CUCTEM
JUHEWHBIX ypaBHEHUW C JBYMs I€peMEHHbIMH. lIpuMepbl penieHus CHUCTEM
HEJIMHENWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM CrocoOoM.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCUMIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUUMN

[lonstue @yukmuu. OOIacTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoObl 3a1anus QyHKITHMA.

I'padpux dbynxkuuu. Yrenune cpoiictB ¢yHkmuu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX pPeaTbHbIE MPOIECCHI.

OYHKIIMY, OMUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOMOPIHUOHATHHBIC
3aBHCHMOCTH, uX rpaduku. Pyukuun y = x2, y = x3, y = \x, y=|x|. ['padudeckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yuca 1 BLIYUCTIEHUS

ParmonanbHble ynclia, UppallMOHATIbHBIC YHCIIA, KOHEYHbIE U O€CKOHEYHbIC
JeCSITUYHBIE Apo0u. MHOXKECTBO JIEHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YUCTIA
Kak OECKOHEUYHBIC IeCATHYHBIC IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JICHCTBUTEIBHBIX YHCEII U KOOPJIMHATHOM MPSAMOHM.



CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpPA, IUTEIBHOCTh IPOLECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOUYHOCTh NMpUOInKeHus. OKpyrieHue
yucen. [I[puknika U oleHKa pe3yabTaTOB BEIYMCICHUIA.

YpaBHEHUA U HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIMXCS K JIUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHU, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypasHenue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U YETBEPTOU
CTEINEHEN Pa3JIOKEHUEM Ha MHOKHUTEIH.

Pemiennie npoOHO-panMoHaIbHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3agad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE C OBYyMs MEPEeMEHHBIMU U €ro Trpaduk. PermeHue cuctem ABYX
JIMHEMHBIX YpaBHEHUH C AByMA NEPEMEHHBIMU. PellleHne CUCTEM JIByX YpaBHEHUH,
OJIHO M3 KOTOpPHIX JHMHEHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEpIIpETalrs CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

Periennie TeKCTOBBIX 3aj/1au anreOpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. PermieHue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW TnepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEprpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IEPEMEHHBIMU.

DOyHKUUMN

Ksampatnunas ¢yukius, eé rpaduk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIIMHBI TapabOoJIbl, OCh CAMMETPHUH MapadoIbl.

Ipaduxu pynxumit: vy =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x| , 1 ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U MPOrpPeccuu

[loHsiTHE YMCTIOBOM MOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATENbHOCTU
peKyppeHTHO# dopmynon u hopmymoi N-To wieHa.

Apudmernyeckas U reomerpuueckas mporpeccud. dopmynsl N-TO uieHa
apuPMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakeHne YICEHOB apu(PMETUUYECKOM W TEOMETPHUYECKOW MPOTrPeCcCHid
TOYKaMH Ha KOOPAWUHATHOMW IJTOCKOCTH. JIMHEHWHBIN M SKCIOHEHIMAIBHBIN POCT.
CnoxHble TPOLIEHTHI.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIIPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA



JIMUYHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«AnreOpa» XapakTepu3ylTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLIIOMY M  HACTOSLIEMY POCCUHCKOU
MaTe€MaTuKH, LEHHOCTHbIM  OTHOIIEHWEM K JIOCTH)KEHHSIM  POCCHUHCKUX
MaTEMAaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJbI, K HMCIOJb30BAHUIO ATUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA U pealli3allii ero
npaB, MPEJACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro odliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO STUYECKUX MPOOIEM, CBI3aAHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B I€SITEIbHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHHs Ha TMPOTHKEHUU BCEW KM3HM ISl yCNEmHOW MNpodecCuOHATbHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATLHON TPAEKTOPUU 00pa30BaHUS U KUZHEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY U  OCTETUYECKOMY  BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajad, PEHICHWH, PaCCyKIECHUW, YMEHHUIO BHIEThH
MaTE€MaTHYECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTeMaTHUYeCKONM HayKd Kak cdepbl UeI0BEeUYECKOM
NEATENbHOCTH, 3TANOB €€ pa3BUTUSA M 3HAYMMOCTH Ul Pa3BUTHs LIMBWIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MIO3HAHUS MHpPA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GpopmMHpOBaHHE KYJBTYPbI 310POBbH H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJEHHSA  30pOBOro  oOpa3a JKHW3HM  (310pOBOE  IUTAaHUE,
COQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas



aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBbIKa pPEIECKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUs 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Ccpeabl, IJIaHUPOBAHUS TIOCTYNKOB U
OIICHKM HMX BO3MOXHBIX IOCIEICTBUN JIsI OKPYXKAIIIeH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTUUECKUX MTPOOJIeM U MyTel UX PEeIICHUS;

8) ajanTanus K M3MEHSIIONIUMCH YCJOBUSIM COUMAJILHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBHIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESATEIbHOCTh, B TOM YHUCJTIE
YMEHUE YUYUThCA Yy JPYTUX JIOAeH, MpUoOpeTaTh B COBMECTHOM MESITEIHLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMHUPOBAHWU HOBBIX 3HAHHWK, B TOM YHCIIC
dbopMynTUpOBaTh UACH, MIOHATHS, TUTIOTE3bl 00 O0OBEKTaX U SBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACUIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIONIUNA KOHTPMEDP, KOPPEKTUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (POpMYyIHUpOBaTh M OICHUBATH PUCKU H
NOCNE/ICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbHI

Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AeMcTBUA:

1. BBIABISAITh M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TIOHATHH, OTHOIICHWUH MEXAY TIOHATUAMH, (DOPMYIHPOBATH
OTpEJeNCHNs]  TOHSATWUH,  YCTAHABIMBAaTh  CYIIECTBEHHBIM  MPHU3HAK
KIaccu(uKaIi, OCHOBAaHUSA HJisi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAJIN34;

2. BOCIpUHUMATH, (opmMymupoBaTh U  TPEeOOpPa3OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHBIE ¥ OTPHUIATECNIbHBIC, E€IMHUYHBIC, YacTHbIE U oOmue,
YCIIOBHBIE;

3. BBIABIATh  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3U U
npotuBopeunst B (akTaX, JaHHBIX, HAOMIONCHHUSIX U YTBEPKICHUSX,
npenIaratb KpUTEPUH JJIS BHISBICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

4. nmenmaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JICIYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHH, YMO3aKIIOUCHUHN 110 aHAJIOTHH,

5. pa30OupaTh JOKa3aTEIhCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (TIPSIMBIE W OT
MPOTUBHOTO), TPOBOJWTH CAMOCTOSTEIBHO HECIOXKHBIC JI0KA3aTEIbCTBA



MaTeMaTu4ecKux (aKkToB, BBICTPAMBATh APryMEHTALMIO, MPUBOAMTH
MPUMEPHI U KOHTPIIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE PACCYXKIACHUS;

6. BBIOMpaTh cHoco0 penieHUs y4eOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEICHMs, BbIOMpaTh Haubojee MOAXOIAIUA C Yy4E€TOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTesibcKue 1eHCTBUA:

1. UCHOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
GopMynupoBaTh BOMNPOCHL, (UKCUPYIOLIUE NPOTUBOpEUUE, MpodIeMy,
CaMOCTOSATEJIbHO ~ YCTaHABIMBAaTh MCKOMOE U JaHHOe, (OpMHUPOBATH
TUIO0TE3Y, aprYMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

2. TPOBOJUTH IO CaMOCTOSATENbHO COCTABICHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE UCCIAEIOBAHUE MO0 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOr0 OOBEKTA, 3aBUCUMOCTEN 0O0BEKTOB MEXAY COOOM;

3. caMocCTOsTeNbHO (hopMynupoBaTh 000OIIEHHUS W BBIBOJBI 1O pe3yibTaTaM
NPOBENEHHOTO HAOIIOJECHUS, HCCIEAOBAaHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

4. TPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE IMpoIlecca, a TaKXKe BbIIBUTaTh
IPEINOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

1. BBISBISTH HEAOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMALMH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

2. BBIOMpATh, aHATU3UPOBATh, CHUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpeCcTaBICHNUS;

3. BeIOWparh GopMy TpeAcTaBicHUS HWHOOPMAMK U WUTIOCTPUPOBATH
pelmiaeMple 3aJa4M  CXEMaMH, JdarpaMMaMH, HWHOM Trpadukodl U UuxX
KOMOMHAIUSIMU;

4. OUEHMBATh HAAEKHOCTh HWH(OOPMAIIMU IO KPUTEPUSIM, MPEIOKECHHBIM
yuuTeleM WK ¢HOpMYITHMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

1. BOCHPHHHUMATh U (OPMYIHPOBATH CYKJICHHS] B COOTBETCTBUU C YCIOBUIMHU
U LEeIsIMH OOLIEHHUsI, ICHO, TOYHO, IPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAYy PEIICHUs
3a/1a4l, KOMMEHTHUPOBATH MOJIYyUYCHHBIN PE3yJbTaT;

2. B Xoje 00OCYy»XJI€HHs 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYX AAEMOU TEMBI,
npoOsieMBbl, perraeMol 3a/Ja4yu, BbICKa3bIBaTh WJAEH, HAIIEJICHHBIC HA TOUCK
pElIeHMs, CONOCTaBIATh CBOM CYXKIEHHS C CYXACHHIMU JPYrUX
YYaCTHUKOB Auaiora, oOHapyKMBaTh pPa3jIMYM€ M CXOACTBO IMO3WULHUH, B
KOppeKTHOU popme (HpopMyaupOoBaTh pa3HOTIACHS, CBOM BO3PaKEHUS;

3. OpEeACTaBIISTh Pe3yJbTaThl PEIICHUS 3a]1aul, SKCIIEPUMEHTA, UCCIIEA0BaHU,
IIPOEKTA, CAMOCTOSTEIBHO BBIOMPATh JOpMAT BBICTYILIEHUS C YYETOM 3a]1a4
MIPE3EHTALMU U OCOOEHHOCTEN ayAUTOpUH;



4. TIOHMMAaTh U HMCMOJb30BATh MPEUMYILECTBA KOMAHAHOW U MHIWBHIYyaIbHOU
paboTHI MPHU pelICHUN YUeOHBIX MATEMATHUYECKUX 3a/1a4;

5. NMPUHUMATH L€JIb COBMECTHOM NEATEIbHOCTH, MJIAHUPOBATh OPraHU3ALMIO
COBMECTHOW paboThl, paclnpefensTb BUABI padOT, JAOroBapuUBaThCH,
o0CyXaaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOACH;

6. ydacTBOBaTh B TIpynmoBbIX (opmax padoTel (0OCyXJIeHus, OOMEeH
MHEHUSIMH, MO3TOBBIE€ IUTYPMbI U JIPYTHE), BBHIIOJHITH CBOIO YaCTh PaOOTHI
U KOODAMHHPOBATH CBOM JEUCTBHS C JPYIMMH 4YJ€HaMU KOMaHJBbl,
OLICHMBATh KAadyeCTBO CBOET0 BKJIaJa B OOUIMH MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

1. CaMOCTOATENBLHO COCTaBISATH IUIAH, alTOPUTM pelIeHus 3aaadd (WIh ero
4acTh), BBIOMpaATh CIMOCOO peHIeHUsi ¢ y4ETOM HMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAaTb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUM ¢ yIETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

1. BIaAeTh Crioco0aMM CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoliecca U pe3yibTaTa
pelIeHHs] MaTeMaTHYeCKOM 3a/1auu;

2. TIPeABUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aauH,
BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJCHHBIX OIMOOK, BRISIBJICHHBIX TPYAHOCTEH;

3. OIIEHMBATh COOTBETCTBHE PE3yJbTaTa NEATEIbHOCTH MOCTABICHHON LEIU U
YCIOBUSAM, OOBACHSTH MPUYUHBI JTOCTMDKCHHUS WM HEIOCTHKCHHS IIEJH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenms B 7 kJjacce OOYYAIOIIMICSA TOIYYUT CICAYIOIIHAE
MIPEAMETHBIE PE3YJIbTATHI:

Yucia v BbIYMCICHUS

BbInonHsATh, coueTas YCTHbIE W MHUCbMEHHBIE MPUEMBI, apU(METHUYECKUE
JIEUCTBUS C PAIMOHATILHBIMY YHCIIAMHU.

HaxonuTh 3HaYeHUsT 4YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
crocoObl U MPHUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUU, COAEpPIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIEC IPOOH.

[lepexonuth OT OgHOIN (OPMBI 3amucu 4YuceNl K JApyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YACTHOCTH B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOYMBATH PAIIMOHALHEIC YHACTA.



OKpyrJsTh yucna.

BBINOJHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BEIYMCICHHUM, OLIEHKY 3HAYCHU N
YUCJIOBBIX BBIPAXKCHUN. BBINONHATH NEUCTBHUS CO CTENEHSMHU C HATypajJbHBIMU
ITOKA3aTEIISAMH.

[IpuMeHAT,  OpU3HAKH  JEJTUMOCTH,  Pa3lOKEHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOILLICHUEM
BEJIMYMH, MPONOPUUOHATIBHOCTHIO BEJIWYWH, MPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yJbTaThl pEUICHUs 3a7ad ¢ YYETOM OTPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX O0OBEKTOB.

AJire0panvecKue BbIPaKeHU

Hcnons3oBaTh anreOpanvecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSIThH
e€ B Impolecce OCBOCHHs Y4eOHOro MaTrepuaia.

HaxonuTh 3HaueHuss OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

BoeimonusaTe  mpeoOpa3oBaHUsi  [EJIOTO0  BBIpAKEHUS B MHOTOWICH
IPUBEJICHUEM TIOJIO0HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINOJIHATE yMHOK€HUE OJHOWICHA HA MHOTOYWJIEH W MHOrO4iIeHa Ha
MHOTOWIEH, TPUMEHTH (OPMYIIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1iecTBasATh Pa3’I0KEHUE MHOTOYIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMTENS, TPYNIHUPOBKH  CIAraeMbiX,
npuMeHeHHs] GOpMYI COKPAIIEHHOTO YMHOKEHUS.

[IpumensTs npeoOpa3oBaHKsi MHOTOWICHOB ISl PEIICHUS Pa3IUYHbIX 3a7a4
U3 MaTEMATUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEW C HATypajJbHBIMH MOKA3aTEISAMU IS
npeoOpa3oBaHUs BEIPAKCHHIM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NPUMEHSS MpaBUiIa
repexoaa OT UCXOJHOIO0 YPAaBHEHHUS K pAaBHOCWIBHOMY eMy. [IpoBepsTs, sBuseTcs
JIA YUCJIO KOPHEM YPaBHEHUS.

[TpumensTs rpadudeckre METObI IPU PEIICHUN JIMHEHHBIX YPAaBHEHUHN U UX
CUCTEM.

[lonOupaTs mnpuMepsl Tap 4YWCEN, SBIAIOIMIMXCS PEIICHHEM JUHEHHOTO
YpPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TIUIOCKOCTH TpaduK JIWHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMHU, TONB3YSACHh TPAPUKOM, MPUBOJUTH MPUMEPHI PEIICHUSI
YpaBHEHHS.

PemaTte cuctemspl ABYX JIMHEMHBIX YPABHEHHM C ABYMs NIEPEMEHHBIMH, B TOM
yucie rpaduuecku.



CocTaBnaTe W pemarb JUHEHHOE YPAaBHEHUWE WM CUCTEMY JIMHEHWHBIX
YpaBHEHUW IO YCIOBHIO 33/a4yd, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4{ IOJyYECHHBIA pe3yJIbTaT.

DyHKUUHA

N300paxaTh Ha KOOPIUHATHOU MPSIMOM TOYKHU, COOTBETCTBYIOIIHE 33 IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3aAMIMCHIBATH YUCIOBBIC TPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtMmeuaTh B KOOPJMHATHOW IUIOCKOCTA TOYKHM MO 3aJlaHHBIM KOOpIWHATaM,
cTpouTh rpaduku TMHEHHBIX QyHKUUNA. CTpouTh Tpaduk GyHKIUU y = [X|.

OnuchiBaTh € TMOMOIIBI (YHKIIUH UW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSHHUE, II€HA, KOJMYECTBO, CTOUMOCTb,
POU3BOJUTEIBHOCTD, BpeMsl, 00bEM pabOTBHI.

HaxoauTe 3HaueHue QpyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeAcTaBICHUs W aHalu3a WHGOpMaIH,
U3BJICKATh U UHTEPIIPETUPOBATH HH(POPMAITNIO U3 TPa)UKOB peaIbHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

K xoniy oOyuenus B 8 kiacce oOydaromiviicss MOJNYYHUT CIIETYIOIIHNE
IpEMETHBIE PE3YIbTATHI:

Yucyia 1 BBIYUCICHUSA

Hcnonp3oBaTh HavalbHBIE NPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUS U BBIYMCICHUH, n300paxarh eHCTBUTEIbHBIC
YHUCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpumeHsAT, MOHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTH
KBaJIpaTHbIE KOPHU, HWCIIOJIB3YSI MPU HEOOXOAMMOCTU KAJIbKYJISTOP, BBIOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUHM, COACpPKAIIUX KBaJApaTHbIE KOPHH, WCIHOJIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOJBIIUX M MAaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeii u creneHei yucia 10.

AJire0panvecKne BbIpasKeHU s

[IpyuMeHATP NOHATHE CTENEHH C LEIbIM  I0KAa3aTelIeM, BBINOJHSATH
mpeoOpa30oBaHus BEIPAXKEHU, COACPIKAINX CTENIEHHU C TEIBIM MTOKa3aTeIeM.

BBITIOJTHATE TOXKJIECTBEHHBIE MPEoOpa30BaHUs PAMOHAIBHBIX BBIPAKECHUI
Ha OCHOBE MPABUJI JICUCTBUI HA/l MHOTOYWICHAMH U aNre0pandecKuMu IpoOsiMu.

PackiianpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOKHUTENH.

[IpuMensTh peoOpa3z0BaHMs BbIPAKEHUN SISl pELICHUS Pa3IUYHBIX 3a7a4 U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATTbHOMN MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHbICE YPAaBHEHUS W PallMOHAIBHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CHCTEMBI JIBYX YPaBHEHUH C IByMsl IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YPAaBHEHHUI, B
TOM YHCJI€ C IPUMEHEHUEM TI'pauUecKuX MpeAcTaBieHU (ycTaHABIMBATh, UMEET



1 ypaBHECHUE WJIM CHUCTEMA YPABHEHUM PEIICHUS, €CIU HUMEET, TO CKOJbKO, U
npouee).

[lepexonuth OT ciiOBeCHOUW (OPMYIMPOBKU 3adauv K €€ airedpandeckoun
MOJIEJIA C TOMOILIBK) COCTaBICHHUS YPAaBHEHHUS WA CHUCTEMbl YpaBHECHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYYEHHBIA pE3yJIbTAaT.

[IprMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB JISI CPABHEHHUS, OIICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXECTBa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKUUMA

[TonuMaths ¥ KCMOIB30BaTh (PYHKIIMOHAJIBbHBIC MOHSTHUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHUS), OMNpEeNessaTh 3HauYeHHE (PYHKIUM IO 3HAYCHUIO
apryMeHTa, ornpeessaTh CBOMCTBa (YHKIMU 10 €€ Tpaduky.

CrtpouTth rpaduku dJIeMEHTAPHBIX (PYHKIIUNA BUAA:

y=kix,y=x2, y=x3,y =[x, y = VX, OIHCHIBATH CBOICTBA YHCIIOBOIL
dbyakuu no e€ rpaduxy.

K koHmy oOyuenuss B 9 kJjacce OOyYarOmMMICS TMOTYYUT CICAYIOIIHE
pEIMETHBIE PE3YIIbTATHI:

Yucia 1 BHIYMCICHUSA

CpaBHUBaATh U YIIOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Boimonuate  apudmeTHyeckue JEeUCTBUS C PAlMOHAIBHBIMU  YHUCJIaMH,
coyeTas YCTHbIE M IIMCbMEHHBIE NPUEMBI, BBINOJHATh BBIYUCICHUS C
UPpalMOHAIIBHBIMU YHCIIAMH.

Haxonute 3HaueHus CTENEHEW C LEIbIMH I[OKa3aTeisiIMU W KOPHEW,
BBIYMCIISATh 3HAYEHHUSI YUCIIOBBIX BBIPAXKECHUU.

OKpyrJisiTh JI€MCTBUTENBHBIE YHUCJA, BBINOJIHATH NPUKUIKY peE3yibTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE M KBAaJApAaTHBIE YpPaBHEHUs, YPaBHEHMS, CBOISIIUECS K
HUM, TTPOCTEHIIINE TPOOHO-PAIIOHATIEHBIE YPaBHEHU.

Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHUW C JABYMS NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIICTCS JIMHEUHBIM.

Pemiatb TekCTOBbIE 3aJauu  alIreOpamyeckuM CIocoOOM C  MOMOUIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI JBYX YPABHEHUU C IByMS IEPEMECHHBIMU.

[IpoBOINUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUW U CUCTEM YPAaBHEHHUI, B
TOM YHUCJIE C TPUMEHEHNEM rpadUueCcKuX MpeCTaBICHUH (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPABHEHUM DPELICHUS, €CIM UMEET, TO CKOJbKO, W
npodee).

Pematy nuHelHbIE HEpaBEHCTBAa, KBaJ[paTHbIE HEPABEHCTBA, HU300pa)katThb
pEILICHUE HEPABEHCTB HA YMCJIOBOM MPSIMOW, 3alMChIBATh PEUICHHUE C MMOMOILIBIO
CHMBOJIOB.



Pemate cucteMmbl
BKJIIOYAKOIIAE  KBAJApPaTHOE

JINHEWHBIX

HEPaBEHCTBO,

HEPABEHCTB,
n300paxathb

CHCTCMBI
peICHUC CHUCTCMBI

HEPaBEHCTB,

HCPABCHCTB Ha YHUCJIOBOU prIMOfI, 3aIMMCBIBATh PCHICHHUC C ITIOMOIIbIO CUMBOJIOB.

Hcnons30BaTh HCPaBCHCTBA IIPU PCIICHUHN PAa3JIMYHbIX 3aj1a4v.

DyHKUUHA

Pacno3naBath (bYHKI_II/II/I HN3Y4YCHHBIX BHUOB. Iloka3eIBaTh CXEMaTHYECKHU

pacroio’KeHre Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB GyHKIMA Buaa: Y = kX, y

=kx+by=kix,y=ax2+bx+c,y=x3, y= VX, y = |X|, B 3aBHUCHMOCTH OT

3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATh CBOMCTBA () YHKIIHIA.

Crtpoutb U u300paxarb cCXxeMaTH4YeCKH rpaduKu KBaJpaTUUYHBIX (DYHKIIUH,
OMMCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh KBaJpaTuyHyro (QyHKUMIO 11O (popmysie, MPUBOAUTH MPUMEPHI

KBaJIpaTUYHbIX (1)YHKHHﬁ n3 pCaHBHOﬁ KHU3HHU, (1)I/ISI/IKI/I, reomMeTpun.

YucaoBble MoCJICAOBATECJIBbHOCTH U IIPOIrpeCcCUA
Pacno3naBath apI/I(I)MeTI/IIIGCKYIO N TCOMCTPHUUYCCKYHO TIIPOTPECCUU IIPpU

Pa3HbIX crocobax 3alaHUA.

BBINONHATE  BBIYHCICHUS

N306paxkath dYieHbI

IIJIOCKOCTH.

UCIOJIb30BaHUEM (GOopMylT n-To  4jeHa
apu(PpMETHIECKON U TE€OMETPUUYECKON TPOrPECCHi, CYMMBI MEPBHIX N YJICHOB.
MOCIIEIOBATEIbHOCTA TOYKAMU Ha KOOPAMHATHOMN

Pematsp 3aJa4dr, CBA3aHHBIC C YHCJIOBBIMHU IIOCICAOBATCIBHOCTAMH, B TOM

YHClie 3a/1a4d U3 PeajbHOM JKU3HU (C MUCIOJIb30BAHUEM KaJIbKYISITOPA, HU(PPOBBIX

TEXHOJIOTHUH).
TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC
Ne Kosan4yecTBo yacos
JJIeKTPOHHBbIE
HaunmenoBanue
(undgposbie)
I | pa3geoB U TeM Kontpoasnbl | IlpakTnuyecku
Bcero oOpa3oBaTe/ibHbIE
/ | mporpamMmbI € padoThI € padoTsI
0 pecypcsl
4 bu6mmoreka [JOK
1 HEJIa H BIEHCIICHIDL 25 2 https://m.edsoo.ru/7f415
ParnmonanbsHbie yncna
b90
AreBbartecKil bubmuoreka [JOK
2 CUPHRECIHE 27 1 https://m.edsoo.ru/7f415
BBIpaKEHUS
b90
VpaBHEHIS 1 bubmuoreka [JOK
3 paBHe 20 1 https://m.edsoo.ru/7f415
HEpaBEHCTBA b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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K bubnmoreka [JOK
4 COPAUHATHL | 24 1 https://m.edsoo.ru/7f415
rpaduxu. OyHKIIH
b90
m bubnmoreka [JOK
5 OBTOpeHHC H 6 1 https://m.edsoo0.ru/7f415
00o0menune
b90
OBUIEE KOJIMYECTBO
YACOB I1O0 102 6 0
I[TPOTPAMME
8 KUIACC
Ne| KoanuecTBo yacon
DJIeKTPOHHbIE
HaumeHoBaHue
(un¢posrbie)
I | Ppa3iejioB U TeM Kourpoasubl | IIpakTuyecku
Bcero odpa3oBaTejbHbIE
/| mporpammsl € paboThI € padoThI
0 pecypcsbl
Yucna v BIYMCICHUS Bubnuorexa LIOK
1 i 8 ’ 15 1 https://m.edsoo.ru/7f417
KBagparnsle kopHU
afg8
Yucna v BRIYUCICHHUS. bu6mmoreka [IOK
2 CreneHsb ¢ HelbIM 10 0 https://m.edsoo.ru/7f417
nokasareyiemMm afg8
AnreOpandeckue bubmuorexa [JOK
3 BBIPaKECHUS. 5 1 https://m.edsoo.ru/7f417
KBanpaTHbiii TpéXuiieH afg8
AnreOpanveckue bubnuoreka [JOK
4 BBIPaKECHHUS. 22 1 https://m.edsoo.ru/7f417
Anrebpaunveckas 1po0b afg8
Z:a:;e;{cp:;: bubmuorexka [JOK
5 P ' 20 1 https://m.edso0.ru/7f417
KBanpaTtHbie
afg
ypaBHEHUS
YpaBHeHusa u bubnnoreka [JOK
6 HepaBeHCTBa. CHCTEMBI 20 1 https://m.edsoo.ru/7f417
ypaBHEHUH afg
YpaBHeHUs U bubnuoreka [IOK
7 HEpaBEHCTBA. 19 1 https://m.edsoo.ru/7f417
Hepasenctaa afg8
DI, OCHOBHEL bubmuoreka [JOK
8 YHIHIH. LICHOBHPIC 5 https://m.edsoo.ru/7f417
TTOHATHS
afg8
Oyakuuu. Yucnossle bu6nmoreka [JOK
9 14 1
byHKIIUU https://m.edsoo.ru/7f417
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afg
ToBTopere i bubmuoreka [JOK
10 6 1 https://m.edsoo.ru/7f417
00001IeHNe
af8
OBUIEE KOJIMYECTBO
YACOB I1O0 136 8 0
I[TPOTPAMME
9 KJIACC
Ne KounyecTBo yacoB
DJIeKTPOHHbIE
n| HaumeHoBaHue pa3iesoB u (ungposrbie)
/| Tem mporpamMmbI Bcero Konrpoarn TpakTieck o0pa3oBaTejibHbIE
ble paboThI ue padboTsbl
n pecypchl
Yucna v BRIYUCIICHHUS. bubmorea [IOK
1 . 9 1 https://m.edso0.ru/7:
9d08
YpaBHEHUSs 1 HEPABEHCTBA. bubmuotexa [JOK
2 VYpaBHEHUS C OTHOM 14 1 https://m.edsoo0.ru/7:
epeMEHHO I 9d08
YpaBHEHUs 1 HEPABEHCTBA. Bubmmorexa [IOK
3 Cucrens! ypaprermii 14 1 https://m.edsoo0.ru/7:
9d08
VYpaBHEHMS 1 HEPABEHCTBA. Bubmmorexa LIOK
4 Hepaercrea 16 1 https://m.edsoo0.ru/7:
9d08
bu6mmoreka [JOK
5 OyHKIUH 16 1 https://m.edsoo0.ru/7:
9d08
YpenoBLe bubnuoreka [JOK
6 HOCIEIOBATEBHOCTH 15 2 https://m.edsoo.ru/71
9d08
[ToBTOpEHue, 06001meHNe Bubmmorexa LIOK
7 ’ " 18 1 https://m.edsoo.ru/7
cUCTeMaTH3aIls 3HAaHUH
9d08
OBIIEE KOJIMYECTBO 102 8 0
YACOB I10 ITPOT'PAMME
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