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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISIETCS OJHUM €3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa OOecleuyuBaeT W3y4YeHHE JPYrHX JAUCHUIUIMH, Kak
€CTECTBEHHO-HAYYHOI'0,TaK ¥ TYMAHUTAPHOTO IIUKJIOB, €€ OCBOEHUE HEOOXOANMO
JUIsL TIPOJOJDKEHHMS O00pa3oBaHUsT W B IOBCEAHEBHOW Ku3HHU. Pa3Butue y
OOy4YaronMxcsi HAy4YHBIX MPEJICTABICHUH O TMPOUCXOXKICHUH U CYIIHOCTH
anredpanyeckux aldCTpakiuid, crocode OTpakKeHHs MaTEeMaTUYECKON HayKon
SBJICHMA U TPOIIECCOB B MPUPOJE U OOIIECTBE, POJM MATEMaTUYECKOIro
MOJICIMPOBAaHUSI B HAYyYHOM TIO3HAaHMUU M B TMPAKTHKE CIOCOOCTBYET
GbopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U Ka4€CTB MBIIIUICHUS, HEOOXOIMMBIX
JUIs. ajanTaldd B COBpEeMEHHOM 1udpoBoM obmiectBe. M3ydenue anreOps
o0ecrieunBaeT pa3BUTHE yMEHUA HaOIIOAaTh, CpaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTUYHOCTH  MBIIUICHUSA,  CIHOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOM ACHCTBHUS M BBIBOJIBI, (DOPMYIHUPOBATH
yrBepxaAcHus. OCBOCHHE Kypca aiareOpbl 00ecreynBaeT pa3BUTUE JIOTHYECKOTO
MBINIJICHNAS OOYYaIOMUXCS: OHU HCIOJB3YIOT JCIyKTUBHBIC W WHIyKTHUBHBIC
paccykaeHusi, 0000IIeHnEe M KOHKPETU3aIMI0, a0CTparupoBaHUWE U AHAJIOTHIO.
OOyueHue anreOpe MpeanoyaracT 3HAYUTENbHBI OO0OBEM CaMOCTOSATENbHON
JESATEIIBHOCTH  OOYyYalolUXCsl, IO3TOMY CAaMOCTOSITEJIbHOE pEeLICHUE 3aj]ad
SBJIICTCS peaju3aluen e TeIbHOCTHOTO MPUHIUIIA 00yYeHHUSI.

B cTpykTtype nporpammsl yueOHOTo Kypcea «Anredpay st OCHOBHOTO OOIIETO
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOINYECKUE JTMHUU:
«Yucna u BBIYUCIHCHUS», «AJTeOpandyecKkue BBIPAKECHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkmmm». Kaxmas w3 3TUX coaep)KaTeabHO-METOINYECKUX
JVMHUHA pa3BUBACTCS HA MPOTSDKEHUU TPEX JIET M3YUYCHHsI Kypca, B3aUMOJICHCTBYS
C JIpyTMMHU €ro JuHusAMU. B Xone u3ydeHus: ydyeOHOro Kypca oOOydaroIIMMCs
MPUXOJIUTCS TIOTUYECKH PAcCyKIaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 3TMM B mporpammy ydeOHOro Kypca «AnreOpa» BKIIOYEHBI
HEKOTOPBIE OCHOBBI JIOTMKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTUYECKOTO o0pazoBaHus U CIOCOOCTBYIOLIUE OBJIAJICHUIO
OOy4yalolMMHUCS ~ OCHOB  YHHMBEpPCAJIbHOIO  MaTeMaTUYEeCKOro  S3bIKA.
ConepkaTenbHOM W CTPYKTYPHOHW OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpar
SBJISICTCS] €70 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne JsmHUM «YWCia W BBIYHCICHUS» CIY>KUT OCHOBOW st
JabHENIIeT0 U3yYeHHs] MaTeMaTHKHU, CIIOCOOCTBYET Pa3BUTHIO Y 00yYarOIINXCs
JIOTUYECKOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUSI TOJIH30BATHCS AITOPUTMAMH,
a TakkKe TMPHOOPETEHUI0 TMPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX IS
MOBCEIHEBHOM XKU3HU. Pa3BUTHE MOHATHS O YKCIIe HA YPOBHE OCHOBHOTO OOIIIETO
0o0pa3oBaHMsI CBSI3aHO C PAINMOHAIBHBIMH W HWPPAlMOHAIBFHBIMA YHCIIAMH,
dbopMUpOBaHUEM MPEJICTABICHUN O IEUCTBUTEILHOM YHCIIE.
3aBepilieHHEe OCBOEHUS YHCJIOBOM JIMHHUM OTHECEHO K CpeaHeMy oOIlieMy
00pa3oBaHUIO.



Conepxanue AByX anreOpanyecKux JUHUNA — « AIreOpandeckre BhIPaKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (DOPMUPOBAHUIO ¥ OO0YUAIOIINXCS
MaTEeMaTHYECKOTO anmnapara, HeOOXOAMMOTO Ui PEIIeHUs 3a1ad MaTeMaTUKH,
CMEXHBIX TMPEIMETOB M MPaKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00mIero oOpa3oBaHHsl Y4eOHBIM MarTepual TPYNIUPYETCS BOKPYT
paIMoHaIBHBIX BBIpAXKCHHUH. AnreOpa JEMOHCTPUPYET 3HAYCHUE MaTeMAaTHKH
KaK SI3bIKa JUIS TIOCTPOCHHS MaTEeMAaTHYECKUX MOJIENICH, OTMCAHUS MPOIECCOB U
SBIICHUN pealbHOrO MHpa. B 3amaun oOydeHus anreOpe BXOIAT TaKXKe
JaNbHEUIIIee pPa3BUTHE AITOPUTMHYECKOTO MBIIIICHHUS, HEOOXOAMMOro, B
JaCTHOCTH, JJIi OCBOCHHS Kypca HWH(OPMATHKH, W OBJAJICHUE HaBBIKAMU

NeAYyKTUBHBIX  paccyxiaeHuil.  [IpeoOpazoBaHue  CUMBOJBHBIX  (opM
CIIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanue QpyHKIMOHAIBHO-TpaUUECKON JTMHUN HAIICJICHO HA MOJy4YeHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKIMIX KaK BaXKHEHIIeH MaTeMaTHYecKOrl MOJIEIn
JUIsL ONMMCAHHWS M UCCIENOBAHMUS Pa3sHOOOPA3HBIX IMPOLIECCOB M SIBJICHUU B
npupoge W obOmectBe. M3ydeHue Marepuana CHOCOOCTBYET PAa3BUTHIO Y
OOy4YaronMXcsi YMEHUs HCIOJIb30BaTh pa3JIMYHbIE BbIPA3UTEIbHBIE CPEACTBA
A3bIKa MaTEMaTUKU — CJIOBECHbBIE, CHMBOJIMYECKHE, IpaduuecKue, BHOCUT BKJIAJ
B (popMUpOBaHUE MPEACTABICHUI O POJIM MAaTEMAaTUKH B Pa3BUTUU ITUBUIN3ALIAN
U KYJIbTYPBL.

CornacHo yuyeOHOMY TuraHy B 7 — 9 kilaccax u3ydaercsl Y4eOHBIH Kypc
«Anrebpa», KOTOPbIN BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3esbl COJCpPKaHUS:
«Yucna u BBIYUCIHCHUS», «AJTeOpandyecKkue BBIPAKECHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kkiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Henmenwo), B 9
kiacce — 102 yaca (3 yaca B Hezieui0).

COAEPKAHUE OBYUYEHMUSA

7 KIIACC

Yucia v BbIYUCTICHUS

Jpobu OOBIKHOBEHHBIC W JCCATHYHBIC, MEPEXO0J OT OJHON (OPMBI 3aIUCU
npobeit k apyroil. IloHsTwe panuoHaIBLHOIO 4YHCHIA, 3aluCh, CpPaBHEHUE,
YOOPSIIOUMBAHUE  pallMOHAIBHBIX uucell. ApudMeTudyeckue ACHUCTBUS €
palMOHAIBHBIMY YUCIaMU. PellieHne 3a1ad U3 peajqbHOM NMPaKTUKU HA 4acTH, HA
JpoOu.

Crenenb ¢ HaTypaJIbHBIM TIOKa3aTeJIeM: OIpeJeieHne, Mnpeodpa3zoBaHue
BBIpQKEHUN Ha OCHOBE OIpeJeseHus, 3amuch O0abIuxX uyuced. I[IpoueHTsl,
3aMKCh MPOIEHTOB B BHUJE APOOM M IpoOM B BUJE MPOIEHTOB. TpU OCHOBHBIE
3a/1a4d Ha MPOLEHTHI, PEIICHUE 33]1a4 U3 PEeAIbHOW MPAKTUKH.



IIpumeHeHne NOpPU3HAKOB  JEIMMOCTH, PA3J0KEHUE HAa  MHOXKHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHple  3aBUCMMOCTM, B TOM  4YuCle mOpaAMmas W oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyeckue BbIPpaKeHUs

[IepeMeHHBIE, YNCTOBOE 3HAUYCHHE BBIPAKEHUS C NEpPEMEHHOU. [[omycTuMmble
3HAUYECHUS TNepeMeHHbIX. lIpencTaBieHrne 3aBUCUMOCTH MEXAY BEIMYMHAMU B
Busie ¢Gopmyibl. Beruucnenus mno ¢opmynam. IlpeoOpazoBanue OyKBEHHBIX
BBIPOKEHUM, TOXXIECTBEHHO pPAaBHbIC BBIPAXKEHUsS, MpaBuiIa MNpeoOpa3oBaHUs
CYMM U TIPOU3BEJCHUM, MpaBUIIa PACKPHITUS CKOOOK M MPHUBEICHUS MOAOOHBIX
CJIaraeMbIX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHownensl 1 MHOroWwiIeHbl. CreneHb MHOrowieHa. CinoKeHUe, BBIUUTAHUE,
YMHOXXEHHE MHOTrOWwIeHOB. MDOpMysbl COKpPAIEHHOIO YMHOMKEHHS: KBaapar
CyMMBl M KBaApaTr pa3sHOCTH. Popmysa pa3HOCTH KBaAparoB. Pazmoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YypaBHEHMS, IMpaBUiia MPeoOpa3OBaHUS ypaBHEHUS,
PAaBHOCUIIBHOCTb YPABHEHUM.

JIluHeniHOEe ypaBHEHME C OJHOM IMEPEMEHHOM, YHCJIO KOPHEN JIMHEWHOTO
YpaBHEHUS, pEUICHUE JMHEHHBbIX YypaBHEeHMU. CocTaBieHWE YypaBHEHHH IIO
YCIJIOBHIO 3aJa4M. PelieHre TeKCTOBBIX 3374 C TOMOIIBIO YPABHEHMIA.

JIuneiiHoe ypaBHEHUE C JABYMs NepeMEHHbIMU U ero rpaguk. Cuctema IByX
JMHEMHBIX YpaBHEHUU C JBYMs IEpEMEHHbIMU. PemieHue cucrtem ypaBHEHUM
croco0oM MoACTaHOBKHU. lIpuMepbl pemeHusi TEKCTOBBIX 3ajlad C IOMOIIbIO
CUCTEM YPaBHECHMI.

DOyHKIUU

Koopaunara Toukn Ha npsmoin. YucnoBsle poMexyTKkH. PaccTosiHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHON NIPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX m Oy. AbGcumcca u opauHaTa
TOYKM HA KOOpAMHATHOM IIockocTH. Ilpumepsl rpadukoB, 3aJaHHBIX
dbopmynamu. Urenne rpadukoB peanbHBIX 3aBUcCHMOCTEl. [loHsTne (yHKINM.
['padux bynkumu. CBoiictBa pynkiuii. Jluneitnas dynkus, e€ rpaduk. ['padux
byukun y = [x|. I'paduueckoe peuieHHe JIUHEHHBIX ypaBHEHUH M CHCTEM
JIMHEWHBIX YPABHEHUMN.

8 KUIACC

Yuciia ¥ BBIYUCICHUSA
KBagparueiii kopeHb u3 uyucna. [loHsitTue 00 wuppanMOHAIBHOM YHCIIE.
Jecsatuunbie npUOIKEHUS VppalHOHAIBHBIX YUCElL. CaoiicTBa
apu(pMETUYECKUX KBaJPAaTHBIX KOPHEW M HUX MPUMEHEHHE K MpeoOpa3OBAHMIO
YHUCJIOBBIX BBIPAKEHUN U BBIYUCIICHUAM. JIeHCTBUTENIBHBIE YHCIIA.

CreneHs ¢ LenbIM IoKa3aTeneM U e€ cBorcTBa. CTaHmapTHas 3alMCh YNCIA.



AJiredOpanyecKue BbIPpaKeHUs

KBanpaTHblil TpExuseH, pa3nokeHue KBapaTHOrO TPEXUIEHA Ha MHOKUTEIIH.

AnreOpandeckas npo6b. OCHOBHOE CBOMCTBO anreOpamdeckorl apoow.
CnoxeHue, BBIUMTAaHUE, YMHOXKEHHE, JCJICHUE alreOpandeckux ApoOei.
PanmonanpHbIC BRIpOXKEHHS U HX ITpeoOpa3OBaHuUe.

YpaBHeHUS U HEPABECHCTBA

KBagpatHoe ypaBHenue, hpopmyiia KopHel KBaapaTHOro ypaBHeHus. Teopema
Buera. Peuienue ypaBHEHUH, CBOJAIIMXCS K JIMHEMHBIM U KBaJIpaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduueckas uHTEpIHIpeTalUsi YPAaBHEHUN C JIByMS NMEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YpaBHEHUW C JIByMs NEepeMeHHbIMH. [Iprimepnl pemieHust cucreM
HEJIMHEUHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Perienune TeKCTOBBIX 3a/1a4 alreOpanvyecKumM CriocoOoM.

UucnoBele HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOU.
CucTeMBI JINHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOyHKIUU

[Tonsitne pynkuuu. O0IaCTh ONpPENEICHUS U MHOKECTBO 3HAUEHUIN (DYHKLIUH.
CrniocoObI 3aanus QyHKIIHIA.

I'padux ¢ynkiuu. Urenune cBoicTB QyHkimu 1mo e€ rpaduxy. I[Ipumepst
rpadukoB GYHKINMA, OTPaXKAIOIIUX PeaTbHbIE MPOIECCHI.

OYHKIMY, OMUCHIBAIOUIUME TIPSMYI0O H OOpaTHYIO MPOMOPIIMOHAIBHbIE
3aBHCHMOCTH, ux rpaduku. Oyukuun y = X2,y = X3, y =VX, y=|x|. 'padudeckoe
pElIEHUE YPAaBHEHUN U CUCTEM YPABHCHUU.

9 KNIACC

Yuca v BIYMCICHUSA

PaunoHanpHble yucia, UppALMOHAJIBHBIE YUCIIA, KOHEYHbIE U OECKOHEUYHbIE
JnecATUYHbIe apoOU. MHOXECTBO JEHCTBUTEIBHBIX YHUCEN, JACHCTBUTEIbHbBIC
yuciaa Kak OECKOHEYHbIe JecSITHYHble JpoOu. B3auMHO oaHO3HA4YHOE
COOTBETCTBHE MEXKIY MHOMXECTBOM JECHCTBHUTENBHBIX YHUCEI W KOOPAMHATHOMN
MIPSIMOM.

CpaBHeHue JEHCTBUTENIbHBIX uHWcCel, apudMmeTnyeckue JEHCTBUSA C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmepbl O0OBEKTOB OKpYXKAIOLIETO MHpA, JIATEIBHOCTh IMPOLIECCOB B
OKPY’KaroILIeM MHUpE.

[TpubnmxE€HHOE 3HaYEHHE BEIMYUHBI, TOYHOCTh NpUOmKeHus. OKpyrieHue
yucen. [[puknaka u oieHKa pe3yJbTaToOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PellieHne ypaBHEHUN, CBOASAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHME. PelieHne ypaBHEHHM, CBOAAIIMXCSA K KBAJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Iprumepbl penieHus ypaBHEHUN TPEThEN U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.



Pemenne npoOHO-pallMOHANBHBIX YpaBHEHWH. PernieHue TEeKCTOBBIX 3aaad
anreOpanyeckuM METOJIOM.

VYpaBHeHHE C ABYMs MEpPEMEHHBIMU W ero rpaduk. Pemienune cucreM aByX
JUHEWHBIX YPAaBHEHMM C JByMs II€pEMEHHBIMHM. PelleHne cucreM naByX
YPaBHEHMM, OJHO W3 KOTOPBIX JIMHEMHOE, a JpPyroe — BTOPOW CTEICHH.
['padrueckas mHTEpIIpETAIUS CUCTEMBI YPABHEHUM C JBYMS IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOICTBA.

Pemienne nuMHEWHBIX HEPABEHCTB C OJHOM IepeMeHHOU. PemieHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM TIepeMeHHOl. KBaapaTHble HepaBEHCTBA.
['padmueckas mMHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMHU.

DOyHKIUU

KBagparnunas Qysknus, e€ rpaguk u cpoiictBa. IlapaGoma, koopAuHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHH MapadoJIbI.

I'padukn dbyskmmit: y = kx, y=kx + b, y =k/x, y=x3, y =Vx, y = [x| , 1 ux
CBONCTBA.

YucioBbIC NMOCJIEI0BATEILHOCTH U IIPOIPECCHU

[loHsATHE YHCIIOBOM IOCIIENIOBATEIBHOCTH. 3aJaHHUE IOCIEH0BATEIBHOCTH
peKyppeHTHOM hopmysoit u popmMyIioi N-ro yjeHa.

Apudmernueckass U reomerpuyeckas mnporpeccud. PopMyibl N-ro  4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N3o00pakeHne uieHOB apu(METHUUECKOW M TEeOMETPUUECKOW Mporpeccuit
TOYKaMHU Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIA W 3KCIIOHEHIUAJIbHBIA POCT.
CI1oHBIE NIPOLIEHTBHI.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHHUS TPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yroTCs:

1) maTpuoTHYeCcKOe BOCIIUTAHME:

MPOSABJIECHUEM HWHTEpECa K MPOLUIOMY H  HACTOALIEMY POCCHUHUCKOMN
MaTeMaTUKH, IICHHOCTHBIM OTHOIIEHWEM K JOCTIKEHUSM POCCUHCKHX
MAaTEMATUKOB U POCCHUMCKOM MAaTEMaTUUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3THUX
JTOCTIDKCHHUH B IPYTUX HayKaX W NMPUKIAIHBIX cepax;

2) rpaskIaHCKoOe U JYXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEH TpakJIaHWHA U PEATM3aIldN €TO
mpaB, TMpPEACTaBICHHEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUH, MPOLEyp TPaXAAHCKOrO O0LIeCTBa (HapuMmep,
BBIOOpBI, OINPOCHI), TOTOBHOCTBIO K OOCYXJCHUIO OTHYECKHX IPoOJieM,



CBSA3aHHBIX C IMPAKTHYECKUM MPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAHHEM
BaKHOCTH MOPaJIbHO-3TUYECKHUX MPUHIIUIIOB B IESITEIIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM HAa AaKTUBHOE YYacTHE€ B PEIICHHH MPAKTHYECKUX 3aaad
MaTEMaTUYECKOM HaIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSHKEHUU BCEH JKM3HM ISl YCHEIIHOM MpOQecCHOHAIbHON
NESATEIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHNUEM MHIUBUAYAIbHON TPACKTOPUH 00Opa30BaHMsI M )KU3HEHHBIX TUIAHOB
C Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTH4ecKoe BOCIUTAHNE:

CIIOCOOHOCTBIO K  OMOIMOHAJbHOMY M  3CTETUYECKOMY BOCHIPHUSATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHUH, PACCyKJIECHUW, YMEHHUIO BHJIEThH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTAaUUEeW B JIEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIBI U
oOLIEeCTBa, NMOHMMAaHUEM MaTEMaTUYECKONM HayKh Kak c(epbl 4YellOBEYECKOU
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTH M 3HAYUMOCTH JJIsi Pa3BUTHS LIUBUIIN3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKU U MaT€MAaTHYECKON KYJbTypOH Kak CpeICTBOM
IIO3HAHMSA MUpPa, OBJIAJCHHEM IIPOCTEUINMMH HABBIKAMH HCCIIEI0BATEIbCKON
NESATEIbHOCTH;

6) pusuueckoe BocnuTaHue, (GOPMHUPOBAHHE KYJIbTYPbI 3/10POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOy YU :

TOTOBHOCTBIO TNPHUMEHATh MAaTEMaTUYECKHE 3HAHUS B MHTEPECax CBOETO
3I0pOBbsl, BEIEHHUS 30pOBOro oOpa3za KU3HU (3J0pOBOE  MHUTAHHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA M OTAbIXa, peryjsipHas Quznueckas
aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBbIKA PEQIEKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JpPyroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHHUE:

OpUEHTAalleW Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUMU JIJIs1 PEIICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTU OKPY’KAIOIIEH cpeabl, IUIAaHUPOBAHUSA TIOCTYNKOB U
OLICHKM MX BO3MOJKHBIX IOCJIEACTBUI JJIsI OKPY’KAIOLIEH Cpeabl, OCO3HAHUEM
r7100aJbHOTO XapaKkTepa 3KOJOTHYECKUX MPo0JieM U MyTel X peleHus;

8) amanTanus K M3MEHSIIOIHMCH YCJIOBHSIM COMHAJILHON M MPUPOTHOI
cpeabl:

TFOTOBHOCTBIO K JECHCTBUSAM B YCIOBUSAX HEOINPEACIEHHOCTH, IMOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4YE€PE3 MNPAKTUYECKYIO AEATEIBHOCTh, B TOM
YyuCclie yMEHUE YUYUThCS Yy JApPYTrUx IJojAe, mnpuoOpeTatb B COBMECTHOH
JeSATEIbHOCTH HOBBIE 3HAHHUS, HABBIKK U KOMIIETEHIIUU U3 OMbITA APYTHX;

HEOOXOJAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHCIE
dbopmMynupoBaTh UACH, MOHATHSA, THUIOTE3bl 00 OOBEKTaX M SBICHUSIX, B TOM
YlClieé PAaHEEe HEU3BECTHBIX, OCO3HAaBATh NE(QUUUTH COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE pPa3BUTHE;



CIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPHUHHMMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUINII KOHTpPMEp, KOPPEKTHUPOBATH
IpPUHUMAaeMble pelleHuss U JeHCTBUs, (HOpPMYIHpOBaTh U OLIEHWBATH PUCKH U
NOCNEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATDI

Ilo3naBaTebHbIE YHHUBEPCAIbHbBIE YUeOHbIE 1eilicTBUS

Ba3oBble Jijoruyeckue geicTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC IMPU3HAKUM MaTEMaTUYECKUX
OOBEKTOB, TMOHATUW, OTHOIICHUW MEXIYy MOHATHUSAMHU, (HOPMYIUPOBATH
OTIpeIeICHUS MIOHSITUH, yCTaHABJINBATh CYILIECTBEHHBIN pU3HAK
KJaccu(ukauuMy, OCHOBaHMS [JIsi OO0OOILIEHWST W CpaBHEHUS, KpUTEpUU
MIPOBOJIMMOTO aHAJTN3a;

BOCIIpUHUMATh,  (opmMymupoBaTh W  MPeoOpPa3oOBBIBATh  CYKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIATh MAaTEMATHYCCKHAE 3aKOHOMEPHOCTH, B3aUMOCBS3U W MPOTHUBOPCUHS
B (pakTax, JaHHBIX, HAOMIOACHUSAX W YTBEPKICHUSX, MPEAJIaraTh KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

pa3OupaTh [0Ka3aTelibcTBa MAaTEMaTUYECKUX YTBEPKACHUM (MpsSMble U OT
MPOTUBHOIO), TMPOBOJUTH CAMOCTOSITENIBHO  HECJOXKHBIE  JOKa3aTeIhCTBa
MaTeMaTH4YecKux (hakTOB, BBICTPAUBATh apTyMEHTAIIUIO, PUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CMOCOO pelieHus ydeOHOM 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIeHUs, BbIOMpaTh HauboOJee TMOAXOIAIUNA C  Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaTeIbCKHE 1€ CTBUS:

WCIIOTh30BaTh BOIPOCHI KaK HCCIICIOBATCILCKHN HHCTPYMEHT TIO3HAHUA,
dbopMyaMpoBaTh  BOMPOCHL,  (DUKCUPYIOIIME  MPOTHBOpPEUYUE, MpodieMy,
CaMOCTOSATENILHO YCTaHABIMBATh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITHIO, MHCHHUE;

MPOBOJUTH TI0O CAaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY  HECIIOXKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE HCCIAEAOBAaHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

CaMOCTOSTENbHO (POpMyIHUpOBaThH OOOOIIEHUS W BBIBOJABI IO pe3yibTaTam
MPOBENEHHOTO  HAONIOJCHHS, WCCIEAOBaHUS, OILCHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TIpollecca, a TaKKe BBIIBHUTATh
MIPETIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISBJIATh  HEJIOCTATOYHOCTh W M30BITOYHOCTH HWH(OpPMAIMU, JaHHBIX,
HEOOXOMMBIX JIUIS PEIICHUS 3aa49H;

BbIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;



BEIOMpaTh (opMy TIpeACTaBiCHHs WHPOpMAIMM ¥  WUTFOCTPUPOBATH
pelmiaemMble  3aJadyd  CXEMaMu, JAuarpaMMaMH, HWHOM Tpaukoil u HX
KOMOMHAIIMSIMU;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMM IO KPUTEPUAM, MPEATIOKEHHBIM
YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMAThH U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCJIOBUSIMU U
HeasiMu OOILEHHUsA, SCHO, TOYHO, TPAMOTHO BBbIpaXXaThb CBOIO TOUKY 3PECHHS B
YCTHBIX U MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEIICHHUs 3aJauH,
KOMMEHTHUPOBATH MOJYYCHHBIN Pe3yJIbTaT;

B X0J€ OOCYXIEHMs 3a7aBaTh BOIPOCHI IO CYILECTBY OOCYXIAaeMON TEMBI,
npoOJeMbl, pelaeMoi 3aJadd, BBICKA3bIBATh WJEH, HALIEJIEHHbIE Ha IIOHCK
pELICHUs], COMOCTABIATh CBOM CYXKIEHUS C CYKICHUSMH JPYTMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3IMUME U CXOJICTBO MO3UIUH, B KOPPEKTHOU (opMme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YyJIbTaThl PELICHUS 3a/1a4d, YKCIIEPUMEHTA, MCCIIEIOBAaHNUA,
IIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (popMaT BBICTYIUIEHHS C Y4YETOM 3ajaad
NPE3EHTALUU U OCOOEHHOCTEN ayJUTOpUN;

NOHUMAaTh U MCIOJIb30BAaTh MPEUMYIIECTBA KOMAHJAHOW W MHAUBUAYAIbHOMN
paboTHI IIPU PEIICHNUN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

OPUHUMATh LE€JIb COBMECTHOM N€ATEIbHOCTH, IUIAHUPOBATH OPraHU3aLHUIO
COBMECTHOM palOoThI, pachpenemsiTb BUABI pabOT, JOTOBApUBATHCA, OOCYKIATh
MPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B IPyNMOBBIX (opMax paboThl (00CYKIeHUs, OOMEH MHEHUSIMU,
MO3TOBBIE INTYpMbl H JIpYTH€), BBIIOJHATH CBOKO 4YacTh paboThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUS C JPYTMMHM WIEHAMH KOMaH]Ibl, OLIEHUBATh
KAaueCTBO CBOETO BKJIaJa B OOUIUI MPOIYKT MO KPUTEPUAM, CPOPMYITHUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSTENIbHO COCTABJISITH IUIAH, AJITOPUTM pEHIeHUS 3aJayd (WU €ro
4acTh), BBIOMpATh CMOCOO pEMICHHS C Y4ETOM UMEIOIIHUXCA PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BapUaHTHI
pemIeHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

BJAJIeTh CIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
peleHus: MaTeMaTHYeCKOH 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh NIPHU PEUICHUH 3aJauH,
BHOCUTb KOPPEKTUBbI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pPeE3yJibTaTa ACSATEIbHOCTU TOCTABICHHOW ILIENH U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTUKEHUS WU HEJOCTHKEHHUS IIeJIH,
HAXOJUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyuenus B 7 KJjacce OOydarOmMCS TMOJYYUT CICAYIOIINE
MpPEeIMETHBIC PE3YJIbTATHI:

Yuciaa v BbIYUCTICHUSA

BoinonHsaTh, coderas YCTHbIE U THUChbMEHHBIE MPUEMBI, apuPMeTHUYECKUE
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4Y€HMs] YHCIOBBIX BBIPAKEHHM, MPUMEHATH pPa3HOOOpa3HbIE
C0CcOObI U MPUEMBI BBIUKCICHHS 3HAYECHUH APOOHBIX BBIPAKECHUN, COACPKAIIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoauTh OT OmHON (POPMBI 3alKCHU 4YKCEN K ApPYyroM (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUYHYIO, B
YACTHOCTU B O€CKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHMBATh M YIIOPSIOYMBATH PAlIMOHAIBHBIE YHACIIA.

OKpyTisTh yucna.

BBINTONMHATE NPUKUAKY U OLICHKY pe3yjibTaTa BBIUMCIEHUHN, OLEHKY 3HaYCHUN
YUCJIOBBIX BBIPAXXEHUI. BBINOIHATE ACHCTBUS CO CTENEHSIMH C HATypPAJIbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHATh NIPU3HAKU JEIUMOCTH, PA3JIOKEHUE HA MHOXKUTEIN HAaTypaIbHBIX
YHCEJL.

PemaTe NpakTUKO-OpPUEHTUPOBAHHBIE 3a/1ayd, CBSI3AHHBIE C OTHOLIEHHUEM
BEJIMYMH, MPONOPLUUOHATBHOCTHIO BEJIWYMH, MPOLEHTAMHU, WHTEPHPETUPOBATH
pE3yNbTaThl PEIICHUS 33/1a4 C YYETOM OTrPaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AJsiredOpanyecKue BbIPpAKEHUA

Hcnonb3oBath anreOpanyeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUS YUeOHOTO MaTepuania.

HaxomuTth 3HaueHuss OYKBEHHBIX BBIPAKEHUH MpU 33JaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoInonHATE peoOpa3oBaHus 1EJI0T0 BbIPaXEHUsI B MHOTOWIEH NPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBINTONMHATE YMHOXEHWE OJHOWIEHAa HAa MHOTOWIEH W MHOTOWIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa3N0KEHHE MHOTOWIEHOB Ha MHOXHTEIU C IOMOIIbIO
BBIHECEHUSI 3a CKOOKM OOIIero MHOXUTENs, TPYNIUPOBKU CIIAraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumenaTs npeoOpa3oBaHUs MHOTOWIEHOB JUJIsl PEUICHUS! Pa3IMUHbIX 3a/1a4
U3 MAaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEaIbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU TOKA3aTeNIsIMHU ISt
npeoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA



Pemare nuHelHBIE ypaBHEHHs C OJHOM INEPEMEHHOM, NPUMEHSS MpaBuia
nepexoga OT HCXOJHOTO YpaBHEHHS K paBHOCWIbHOMY eMy. IIpoBepsTs,
SBJIAETCS JIM YUCIIO KOPHEM YPABHEHHS.

[TpumensTh rpaduueckre METOIbl MPU PEUICHUH JTUHEWHBIX YpaBHEHUN U UX
CUCTEM.

[lonOupars mnpuMepbl Nap YHCEN, SIBISIOIIUXCS PELIEHUEM JIMHEHHOIro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

Crtpouth B KOOPIAMHATHON MJIOCKOCTHU I'paUK JIMHEHHOTO YpaBHEHUS C IBYMs
[EPEMEHHBIMH, TOJb3YSCh TIpaUKOM, TPUBOAUTH TPUMEPHI  PEIICHUS
YpaBHEHUS.

PemaTe cucTembl JByX JTMHENHBIX YPABHEHHUU C IBYMsI IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBisAiTh W pellaTh JIUHEHHOE YpaBHEHUE WIM CHUCTEMY JIMHEHMHBIX
YpaBHEHUH IO YCJIOBHUIO 3aJaud, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKIUU

N300paxarh Ha KOOPJAMHATHON MPSIMOM TOYKH,COOTBETCTBYIOLIUE 3aaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alIUCHIBATh YHUCIOBBIE IPOMEKYTKU
Ha are0panvecKkoM sI3bIKe.

OrMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 33aJaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € TMOMOILIBIO (YHKUMH HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPacCTOSHUE, LI€HA, KOJHMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuthb 3HaueHne QyHKIUU M0 3HAYECHHIO €€ apryMeHTa.

[lonuMmate rpaduueckuii cnoco0d NpeNCTaBlICHUWS W aHauu3a HWH(OpMaluu,
U3BJIEKaTh W UHTEPHPETUpPOBaTh MHGOPMALMIO U3 TpapuKOB PpeabHbIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

K konmy oOyuenuss B 8 kJiacce oOydarouuics TMOIYYUT CIEAYIOIIUE
MpeAMETHBIE PE3YIbTaThI:

Yuciia 1 BBIYUCICHUSA

Hcnonb30BaTh HayajabHBIE MNPEACTABICHUS O MHOYKECTBE JICHCTBUTEIIBHBIX
yucenl IS CPaBHEHWs, OKPYIJIGHUS ©  BBIUMCIEHUN, H300paxkaTh
JICICTBUTEJILHBIC YMCJIa TOUKAMHU Ha KOOPJAMHATHOM MPSIMOM.

[IpuMeHATh mMOHATHE apU(PMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIE KOPHU, MCTOJB3Yys MPU HEOOXOJUMOCTH KaJIbKYJISITOP, BBIMOIHATH
npeoOpa3oBaHusl BbIpAXKEHUM, COAEPXKAIIMX KBAJpPAaTHbIE KOPHH, HCIIOIb3Ys
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJbIX YHCENT C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS



[IpuMEeHATh TOHATHE CTENEHH C IEJbIM I[OKAa3aTeJIeM, BBIINOJIHATh
npeoOpa3oBaHus BEIPAXKEHUH, COIEPIKAIIUX CTEIIEHU C LIETBIM MTOKA3aTeIeM.

BhIOMHATE TOXKIECTBEHHBIE MPEOOPa30BaHMsl PALIMOHABHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HaJl MHOTOUJICHAMH U alIre0pandecKuMu APOOsSIMU.

PacknanpiBaTth KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsTh IPeoOpa30BaHUs BBIPAXKEHUH JUIsl PEIICHUs pa3IMnYHbIX 3a/1a4 U3
MaTEMaTHKH, CMEKHBIX MPEIMETOB, U3 PEATILHOM MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemarp svHeliHbIE, KBaJpaTHbIE YPAaBHEHMsI M pPalMOHAJIbHBIE YpaBHEHMUS,
CBOJAIIUECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

[IpoBONUTH IpOCTENINNE MCCIECAOBAHUS YPAaBHEHUW M CHCTEM YpPaBHEHMIi, B
TOM YHCIE€ C NPUMEHEHHEM TIpapUUYecKux MpeACTaBICHUN (yCTaHABIUBATD,
UMEET JIM YpaBHEHHE WIM CHUCTEMa YpAaBHEHUM pEUIeHUs, €CIU HMEET, TO
CKOJIbKO, U MPOYEe).

[lepexoauTh OT cIOBECHON (POPMYIMPOBKH 3aJaud K €€ airedpandyecKou
MOJIEJIA C TIOMOILBIO COCTABJICHHUSI YPaBHEHUS WM CUCTEMbl YpPaBHEHHUU,
WHTEPHPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJyYECHHBIN
pe3yJbTar.

IIpuMeHATH CBOWCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, pEIIaTh
JMHENHBIE HEPAaBEHCTBA C OJHOW IIEPEMEHHOM W UX CHCTEMBI, JaBaTh
rpaUyecKyr0 WJUIIOCTPALMI0 MHOXECTBA PEIIEHUH HEPaBEHCTBA, CUCTEMbI
HEPaBEHCTB.

DOyHKUIMHA

[lonnmarh M KCIOJIB30BAaTh (YHKIMOHAIBHBIE MOHSATHS U SI3bIK (TEPMMHBI,
CUMBOJIMYECKUE 0003HAYEHUS), ONIPEACIIATh 3HAaUeHHE (PYHKIIUU 110 3HAUEHHIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PyHKIMU O €€ rpaduKy.

Crpouts rpaduku >neMeHTapHbix GyHkuii Buga: Y = K/X, y=x%, y=x3, vy
= x|, y = VX, OIHCHIBATH CBOICTBA YHCIOBOI PYHKIHH O e& TpaduKy.

K xoHiy oOydenuss B 9 kjacce O0OydYarOUIUHCA TMOJYYUT CIEIYIOLINE
MPEIMETHBIE PE3YIbTATHI:
YucJa 1 BbIYUCIEHUS

CpaBHUBaTh U YNOPSAI0YMBATH PAIMOHAIIBHBIC U UPPALIMOHATIBHBIE YHCIIA.

Bemonuars apudMeTrnaeckre IeHCTBUS ¢ pallMOHAIBHBIME YHCIIAMH, COYETas
YCTHBIE U NTUCbMEHHBIE MPUEMBI, BBITIOJIHATh BBIYMCIIEHUS] C UPPALMOHAJIbHBIMU
YHMCIIaMHU.

Haxonute 3HaueHWs CTeEreHed C MEIbIMM TOKa3aTesIMH W KOPHEH,
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUH.

OKpyriaTh JOEUCTBUTEIBHBIC YHCHA, BBINOJIHIATh MPUKUIKY peE3yJbTaTa
BBIYMCJICHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.
YpaBHeHMs U HEPABEHCTBA

PemaTe nuHEHbIE W KBaJpaTHbIE YpPAaBHEHUs, YPABHEHHUs, CBOASIIMECS K
HUM, NPOCTENIIINEe TPOOHO-pallMOHAIbLHBIE YPaBHEHUS.



Pemare cucTeéMBl NIBYX JIMHEHHBIX YPaBHEHMH C JIBYMs IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemiath TekCTOBBIE 3aaud  aNreOpaniuecKUuM CHOCOOOM €  MOMOIIbBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

IIpoBOaMTE POCTEUIIME HCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUU, B
TOM 4YHCJIE C NPUMEHEHHEM TIpauyecKuX NpeJCTaBICHUNA (yCTaHABIMBATh,
UMEEeT JIM YpPaBHECHHE WIM CHUCTEMa YPABHEHUM pEUICHUs, €CIU HMEET, TO
CKOJIBKO, 1 IpOYEee).

Pemarp nuHEliHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)kaTb
pelIeHUEe HEPAaBEHCTB HA YHCIOBOW NPSMOM, 3alIMChIBaTh PEIICHHE C MOMOULIBIO
CHUMBOJIOB.

PemaTe cucTemMbl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOLIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PEIICHHE CUCTEMbl HEPABEHCTB HA
YUCIIOBOM NIPSIMOM,3alIMChIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PEIICHUU PA3IUYHBIX 33/1a4.

DOyHKIUU

Pacno3naBaTe (QyHKUMM W3y4YeHHBIX BHUJOB. lloka3biBaTh cxeMaTHYECKU
pacIoyio’keHNe Ha KOOPAWHATHOM IIOCKOCTH rpadukoB GyHKIm Buga: ¥ = Kx, y
=kx+by=kix,y=ax2+bx+c,y=x3y=1xy = x|, B3aBucumocTH OT
3HaYeHUH K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U u300pakaTh CXEMAaTUYECKH TpapUKU KBAAPATUYHBIX (PYHKIIMH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX TpaduKaM.

Pacno3naBath kBajgpaTuyHyro (YHKLHUIO 10 (HopMylie, IPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HH, (PU3UKH, TEOMETPUH.

YucsioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum

Pacno3HaBaTh apu(p)METUYECKYIO U TEOMETPUUYECKYIO MPOTPECCUU TTPU PA3HBIX
Croco0ax 3aJaHusl.

BbBINONAHAT  BBIUMCIEHUS C  HUCIOJNb30BaHMEM (opMysl n-ro  4iieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuii, CyYMMbI IEPBBIX N YJICHOB.

N300paxarh Wi€Hbl MOCIEAOBATEILHOCTH TOYKAMU HAa KOOPJIMHATHOMN
MI0CKOCTH. Pemiats 3a1aun, CBsI3aHHbBIE C YUCIOBBIMU MOCJIEI0BATEILHOCTIIMU, B
TOM YHCIIE 3aJa4d W3 PEaJbHOM JXKW3HU (C HMCIOJIB30BAHUEM KaJbKYJSATOPA,
IU(POBBIX TEXHOJIOTUI).
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