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HOACHUTEJIBHASA 3AIIUCKA

AnreOpa sBiIsSIETCSI OJHUM M3 OMOPHBIX KypCOB OCHOBHOI'O 00Iero oOpa3oBaHUA: OHA
o0OecrieynMBaeT U3y4YeHHE JAPYTUX JUCHHUIUIMH, KaK €CTeCTBEHHOHAyYHOTO, TaK H
TYMaHUTApHOTO IUKIIOB, €€ OCBOCHHE HEOOXOAUMO JIA MPOJOJKEHUS] 0Opa3OBaHUS U B
MOBCEJHEBHOW Ku3HMU. Pa3Bute y oOywarommxcs Hay4YHBIX TMPEACTaBICHUN O
NPOUCXOXKICHUH M CYHUIHOCTH ajreOpandeckux aOCTpakiuii, crnocobe OTpakeHus
MaTeMaTH4YeCKON HAyKOW SBJICHUI U TMPOLECCOB B TMPUPOJAE M OOLIECTBE, POJIH
MaTEeMaTHYE€CKOTO MOJICTUPOBaHUS B HAYYHOM IO3HAHWU M B MPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMUSI M KA4YECTB MBIIUICHHS, HEOOXOAUMBIX IS
ajantalMd B COBpeMeHHOM IudpoBoM oOmiecTBe. M3yuenue anrebpel obOecrieynBaeT
pa3BUTHE YMEHHS HaOMI0JaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTHU MBIIUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO 0OOCHOBBIBATH CBOU JCHCTBUS
U BBIBOIBI, (opmynupoBarh yTBepkiaeHus. OcBoeHue Kypca anreOpsl obOecrieyuBaeT
Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaloIIMXCS: OHU HCIHOJIB3YIOT JACAYKTHUBHBIE U
WHIYKTUBHBIE pacCyXIeHUsA, 0000IIeHne ¢ KOHKPETH3allhio, aOCTparupoBaHUE U
aHasiornto. OOydenue anreOpe mpeanoyiaraeT 3HAYUTENBHBIM O00BEM CaMOCTOSTENBHON
NESTENBHOCTH OOYYAIOMIMXCs, IMO3TOMY CaMOCTOSITEIbHOE pEIIeHHEe 3a1ad  SIBISIETCS
peayizalnueil 1e1TeIbHOCTHOIO IPUHIIMIIA 00YUYEHHUS.

B crpykrype mnporpammbl ydeOHOTO Kypca «Ajredpa» uisi OCHOBHOTO OOIIETro
00pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJEpKaTeIbHO-METOAMYECKHe JIMHUU: «YUucna u
BBIYUCIICHUS), « AITeOpanuecKue BEIPAXXEHUN», « Y paBHEHUSI U HEPABCHCTBAY, « DYHKIIHNY.
Kaxxnast u3 3TUX comeprKaTeabHO-METOANYECKUX JIMHUM PAa3BUBACTCS HA MPOTSIKEHUU TPEX
JeT W3Yy4YeHHsl Kypca, B3aUMOJEHUCTBYsS C JPYTMMH €ro JHHHSAMU. B Xoxe usyueHus
y4eOHOro Kypca OOydYaromuMcs MPUXOAUTCS JIOTUYECKH PacCykaaTh, HCIOIb30BaTh
TEOPETUKO-MHOXXECTBEHHBI SI3bIK. B CBsI3u ¢ 3TUM B mOporpamMmy ydeOHOTo Kypca
«Anrebpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHUYEeCKOTO 00pa30BaHUs M CITIOCOOCTBYIOIIUE OBJIAACHUIO O0yJarOIITUMUCS
OCHOB YHMBEPCAJIbHOTO MAaTEMaTH4YEeCKOro s3bika. ComepKaTeapHOM W CTPYKTypHOU
0COOCHHOCTBIO YUeOHOTO Kypca «Anredpay sIBIASETCS €ro MUHTETPUPOBAHHBIN XapaKTep.

Conepxanuve JuHUU «Yucla W BBIYUCICHHS» CIYKUT OCHOBOWM JIsl JaJIbHEUIIIETO
W3y4YeHUs MaTEeMaTUKH, CIOCOOCTBYET pa3BUTHUIO y OOYYaKOIMUXCA JIOTHYECKOTO
MBIIUICHUSI, POPMUPOBAHUIO YMEHUS MOJIB30BATHCS AITOPUTMAMU, a TaK)Ke MPUOOPETECHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJIMUMBIX JUIsSl TIOBCETHEBHOM XU3HU. Pa3BuTHE TOHSTHS O
Yiclie Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHWs CBS3aHO C paIlMOHATBHBIMH U
UppALMOHAIEHBIMU YK CTIaMU, (HOPMUPOBAHUEM

MpEACTaBICHUN O JACHCTBUTEIHLHOM YMCIIC. 3aBEPIICHHE OCBOCHHUS YHCJIOBOW JIMHUU
OTHECEHO K CpeTHEMY 00IIeMy 00pa30BaHHMIO.

ConepxkaHue JBYX alreOpanuecKux JUHUM - «ANreOpanueckue BBIPAKCHUS» U
«YpaBHEHUST W HEPABEHCTBa» CMOCOOCTBYeT (OPMHPOBAHHIO Yy  OOyYarOIIMXCS
MaTEMaTUYECKOTO armapaTta, HeOOXOAMMOro ISl PelIeHUs 3a]a4 MaTeMAaTHUKH, CMEXHBIX
MpEeAMETOB M MPAKTUKO -OPUEHTUPOBAHHBIX 3anady. Ha ypoBHe OCHOBHOro oO1ero
oOpazoBaHusl y4YeOHBIM MaTepHall TPYNIUPYETCS BOKPYT pallMOHATBHBIX BBIPAKCHUM.
Anrebpa JEMOHCTpUPYET 3HAYCHHE MaTEeMaTUKH KaK s3bIKa [  TOCTPOCHHS
MaTEMAaTUYECKUX MOJEJICH, ONMMCAHUs IMPOLECCOB U SBJICHUM peanbHOro Mupa. B 3amaum
00yueHusi anredpe BXOIAT TAaKXKe JajbHEWIee pa3BUTHE aJITOPUTMUYECKOTO MBIIIJICHUS,
HE0OXOAMMOTO, B YaCTHOCTH, JJII OCBOEHHUS Kypca MH(OOPMATHUKH, U OBIAJCHUE HaBBIKAMHU
NeNyKTUBHBIX paccyxkiaeHuil. IIpeoOpasoBanue CUMBONBHBIX (OPM  CIOCOOCTBYET
Pa3BUTUIO BOOOPaXKEHUSI, CIOCOOHOCTEN K MaTEMaTHIECKOMY TBOPUYECTBY.
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Conepxxanue  (PyHKUMOHATBHO-TPAQUUECKOW JIMHUM  HAIEIEHO Ha  TOJy4YCHHE
oOydJaoImuMHcs 3HAHUKW O (QYHKIUSAX KaK BaKHEHIIeW MaTeMaTU4ecKOd Mojenu s
OMMCAHMSI U UCCIIEOBaHMS Pa3HOOOPa3HbIX MPOIECCOB U SIBJICHUI B MPHUPOJIE U 0OIIECTBE.
N3ydyenne marepuana crnocoOCTBYET Pa3BUTUIO y OOYy4YalOIIMXCS YMEHMsI HMCIOJIb30BaTh
pa3NuYHbIEe BBIPA3UTEIBHBIE CPEACTBA A3bIKA MATEMATUKH — CJIOBECHbBIE, CUMBOJUYECKUE,
rpaduyeckre, BHOCUT BKJIaa B (OPMHpPOBAHUE MPEACTABICHUNA O POJIM MAaTEMaTUKH B
Pa3BUTHH LUBUIH3AINH U KYJIbTYPHI.

CornacHo y4eOHOMYy MmiaHy B 7-9 kiaccax u3ydaercs y4eOHbIH Kypc «Anredpay,
KOTOPBIN BKIIOYAET CJIEYIOIINE OCHOBHBIE pa3/ielibl cofepkaHusi: «Hucaa 1 BBIYUCICHUS,
«Anrebpandeckue BIpaKEHUs», «Y paBHEHHUS U HEPABEHCTBa», « DYHKIIUN.

Ha uzyuenne yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce -102 yaca (3
Jaca B HeJleno), B 8 kiacce - 102 ygaca (3 gaca B Henento), B 9 kiacce - 102 gaca (3 gaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

7 KJIIACC

Yucaa v BHIYMCICHUS

JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIE, MEPEeXoa OT OAHOM (opMBbI 3amucu Ipodei K
apyroil. IloHATHe panUMOHAJIBHOTO 4YHUCJA, 3alUCh, CPABHEHHUE, YIOPAJLOYUMBAHHE
paloHaJIbHBIX Ynced. ApupMeTHyecKue AeUCTBHS ¢ pallMOHAIbHBIMU YKciaMu. Pemienue
3aJ]a4 U3 peajibHON MPAKTUKU HA YACTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelIeM: ONpeiesieHHe, NpeoOdpa3oBaHue BhIpAXKEHUN Ha
OCHOBE OIIpeNeNeHus], 3anuch OonbIIMX uucen. [IpoueHTsl, 3amuch MPOLEHTOB B BHJE
npodu 1 ApoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 3a/1a4M HA MPOLEHTHI, PEIICHUE 3a/]ay U3
peanbHON NPAKTUKU.

IIpuMeHeHne IPU3HAKOB IEIMMOCTH, Pa3JI0KECHUE HA MHOKUTENIA HATYPAIbHBIX YUCEI.

PeanbHble 3aBUCMMOCTH, B TOM YHUCIIE MIpsiMasi U oOpaTHasi MPONOPLUUOHATIBHOCTH.

AnreOpanyeckue BbIpasKeHMsI

[IepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXXCHUS C MEPEMEHHOU. JlomycThmble 3HA4YECHUS
nepeMeHHbIX. llpencraBieHue 3aBUCUMOCTH MEXIYy BEIWYMHAMH B BUAE (HOPMYJIBL
Bbruncnenns no ¢opmynam. IlpeoOpasoBanue OyKBEHHBIX BBIPAKEHHM, TOXIECTBEHHO
paBHbIE BBIpaXEHUs, IpaBWJa MpeoOpa3oBaHUs CYMM U IPOU3BENEHUM, IpaBuiIa
PacKphITUS CKOOOK M MPUBEAEHUS MOTOOHBIX CIAaraeMbIX.

CBolicTBa CTENEHN C HATyPAJIBHBIM ITI0KA3aTEIIEM.

OpnnHounensl 1 MHOrouseHsl. CTeneHb MHOTowIeHa. Cll0)KEHHE, BBIUNTAaHUE, YMHOKEHUE
MHOTOWICHOB. DOpMysbl COKPAaIIEHHOTO YMHOXKEHMS: KBaApar CyMMBl M KBajapar
pazHocTu. Popmya pa3HOCTH KBaApaToB. Pa3inokeHne MHOTOYWIEHOB HA MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHUE, KOPEHb YpaBHEHHMs, MpaBuiIa IpeoOpa3oBaHus ypaBHEHUs, PABHOCHIIBHOCTD
YPaBHEHHUM.

JIuHeliHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOrO ypaBHEHUS,
pelieHue JUHENHHbIX ypaBHeHu. CocTaBieHUE ypaBHEHUU MO YCIOBUIO 3ajauu. Peiienue
TEKCTOBBIX 33/1a4 C IOMOIIBK YPABHEHUM.

JluneitHOe ypaBHEHHE C JBYMS NIEPEMEHHbIMU U ero rpaduk. Cuctema JByX JIMHEHHBIX
YpaBHEHHI C IByMs NIEPEMEHHBIMU. PellieHrne cucteM ypaBHEHHM CITIOCOOOM MOJACTaHOBKH.
[IpuMmepsl peleHns TEKCTOBBIX 3a4a4 ¢ IOMOLIBI0 CUCTEM YPaBHCHUN.

DOyHKUUHA

Koopannara Touku Ha npsmoil. UuciaoBele NPOMEKYTKH. PaccTosiHme Mexay AByms
TOYKAMU KOOPJAWHATHOM IPSMOM.

[TpsimoyronpHas cucteMa koopauHatT, ocu Oxu Oy. AOcuucca W OpAMHaTa TOYKH Ha
KOOpAuHATHOU miockocTh. [Ipumeps! rpagukoB, 3a1aHHbIX GpopmynaMu. UteHue rpagukoB
peanpHbIx 3aBucuMocTed. [lonstue ¢ynkumm. I'padux ¢dynxmun. CoiicTBa (yHKIHIA.

Jlunetinas ¢ynknus, e€ rpadux. I'padux ¢ynkmmm y = |x|. 'padudeckoe pemienue
JIMHEVHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPAaBHEHUM.
8 KJIACC

Yucyia 1 BBIYUCTIEHUS

KBagparusiii kopeHb u3 yucia. [lonstue 00 uppamuoHaibHOM uwucie. JlecaTuuHbie
MPUOIMKEHNST UPPALIMOHATIBHBIX uKcesl. CBONMCTBA apu(PMETHUECKUX KBAIpaTHBIX KOPHEH U
UX TpUMEHEHHE K MpeoOpa3OBaHUIO YHUCIOBBIX BBIPAKCHUNW W BBIYUCIICHHSIM.
JlelicTBUTENIbHBIEC YHCIIA.

CreneHs ¢ 11e1bIM MIOKa3aTesieM U €€ cBoiicTBa. CTaHIapTHAs 3alUCh YHCIIA.

AJuredpanveckue BbIpaKeHUs



KBaznpaTHbIli TPEXWIEH, PA3JI0KEHUE KBAIPATHOIO TPEXWIEHA HA MHOKUTEIIH.

AnreOpanueckas ApoOb. OCHOBHOE CBOWCTBO anreOpandeckoil npobu. CroxeHue,
BbIUMTAHME, YMHOXKEHUE, JIelleHne anreOpanyeckux qpoodel. PanroHanbHble BBIpaXXEHUs U
uX Ipeodpa3zoBaHUE.

YpaBHeHHSI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (popmysia KOpHEH KBaJpaTHOTro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUMN, CBOIANIMXCS K JMHEHHBIM M KBaJapaTHBIM. [Ipocreiimue apoOHO-
palMOHAIIBHBIE YPaBHEHUS.

['padmueckas MHTEpHpETALMsl YPABHEHUN C JABYMS HEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHMH C ABYMsI IEpEeMEHHBIMU. [IpuMeEpBI pelIeHns CUCTEM HEIMHEWHBIX YPaBHEHUH C
JByMsl TIEPEMEHHBIMU.

Pelienre TeKCTOBBIX 3a7a4 anredpandeckuM CrocoOoM.

UucnoBble HEpPaBEHCTBA W UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHEITHbIE HEpaBEHCTBAa C OJHOM mNepeMeHHOH. CucTtembl
JIMHEWHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DOyHKUUHA

[Tonsarue pynkuuu. O61aCTh ONpEAEICHUSI U MHOKECTBO 3HaueHUN QyHKuuu. CriocoOsl
3alaHus QPyHKITHH.

I'padpuk ¢ynkuuu. Yrenue cBoiicTB QyHKiuu no e€ rpaduky. [Ipumepsl rpaduxon
(GYHKIUH, OTpaKaroIIKUX peajJbHbIE MPOLIECCHI.

@OyHKIUY, ONUCHIBAIOIINE MPSIMYI0O U OOpaTHYIO MPONOPIUOHATIBHBIE 3aBUCUMOCTH, UX
rpabuku. Pyukmun y= X2, y= x3,y= \x, y=|x|. 'padudeckoe perenne ypaBHeHHit
CHUCTEM yPaBHCHHM.

9 KJIACC

Yucaa v BBIYUCICHUS

PanmonanbHble Yyucia, UppalMOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JECATUYHbIE
npobu. MHOXKECTBO JEMCTBUTENbHBIX YHCEN, JEWCTBUTEIbHBIE YHMCIIAa KaK OECKOHEUYHbIE
necsiTuyHble  ApoOu. B3auMMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
JIEUCTBUTEIIBHBIX YHACEJI U KOOPIUHATHOM MPAMOIA.

CpaBHeHue NEHCTBUTEIBHBIX 4HuCeN, apuPMeTHUecKue ICHCTBUS C ACHCTBUTEbHBIMU
YHCIIaMU.

Pa3mepsl 0OBEKTOB OKpY’KAIOLIET0 MHpA, AIUTEIHHOCTH MPOIECCOB B OKPYXKArOIIEM
MUpE.

[TpuOnmxE€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh NpuUOIMKeHUus. OKpyrjieHue Yuces.
[Ipukuaka 1 OLEHKa Pe3yJIbTATOB BHIYMCICHUM.

YpaBHEeHUsS] M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHHM, CBOIAIINUXCS K JINHEUHBIM.

KBagparHoe ypaBHenue. PemeHue ypaBHEHMH, CBOJALIMXCS K  KBaJAPaTHBIM.
buxBanpatHoe ypaBHeHue. [IpuMepsl penieHus ypaBHEHUN TPETbEW U YETBEPTOU CTEIICHEN
pa3JIoKEHNEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHANIBHBIX  ypaBHEHUM.  PelieHne  TEKCTOBBIX  3ajaad
anredOpan4eckuM METOIOM.

VYpaBHeHUe C IByMs NEepeMEHHBIMH U ero rpaduk. PemieHue cucrem OBYX JTUHEHHBIX
YPaBHEHUU C IBYMs IEPEMEHHBIMU. Penienue cucteM IByX ypaBHEHUW, OJHO M3 KOTOPBIX
JUHEWHOE, a JPyroe — BTOPOH cTeneHu. I'paduueckas HHTEPIIPETalns CUCTEMbI ypaBHEHH
C ABYMS IIEPEMEHHBIMU.

Pelienre TeKCTOBBIX 3aa4 anredpandyeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.



Pelienne JMMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemeHune cucTteM JIMHEUHBIX
HEpPABEHCTB C oOAHOW nepemeHHoW. KBaapaTHele HepaBeHcTBa. ['paduueckas
MHTEpIpETAIUsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢yukuus, e€ rpapuk u cBoictBa. [lapaGona, KOOpIUHATHI BEPIIUHBI
napaboJibl, OCb CHMMETPHUH NapaOoIbl.

I'padukn Gpyukumii: y= kx, y= kx+ b, y= k/x, y= x3,y= Vx, y= |X|u ux cBoiicTsa.

Yuc/i0BbIE MOCIEA0BATEILHOCTH U MPOrPeCcCHH

[TonsiTHe YKMCIIOBOM MOCIEIOBATEILHOCTH. 3aJJaHNE TOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyoit u hopmysoi N-ro uieHa.

Apubdmernyeckass U reomeTpuueckas nporpeccuu. @DopMynbl  N-TO  YieHa
apu(pMETHUECKON U TEOMETPUUECKON TPOrPECCHIA, CyMMBI IEPBBIX NUIIEHOB.

N300pakeHne 4iaeHOB apu(pMETUUYECKON M TeOMETPUYECKOW NpOrpeccuid TOYKaMH Ha
KOOPJAMHATHOM IIOCKOCTU. JIMHEHHBIN U SKCIIOHEHIHAIbHBINA POCT. CI0KHBIE TPOLICHTBHI.



IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE Pe3yJbTAThI OCBOCHUS IIPOrpaMMbl y4eOHOro Kypca «Ainredopa»
XapaKTEPU3YIOTCA:

NATPHOTHYECKOE BOCIIUTAHHE:

MPOSIBJIEHUEM MHTEpPeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKOW MaTEMAaTHKH,
LHEHHOCTHBIM OTHOIICHUEM K JIOCTHXKEHUSAM POCCUUCKHX MATEMaTUKOB M POCCUUCKOMN
MaTE€MAaTHYECKON IIKOJbI, K HCIOJIb30BAHUIO ATUX JOCTH)KEHUH B JPYyTHX HayKax H
NPUKIaIHBIX chepax;

rpaskIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITMOJHEHUIO OOS3aHHOCTEN TpakKJaHWHA M peaju3allii €ro Ipas,
MpE/ICTaBICHUEM O MaTEMaTHYECKMX OCHOBAX (YHKIIMOHHPOBAHUS PA3NMUYHBIX CTPYKTYD,
SIBIIGHUH, TIPOLIEYP TPAKIAHCKOTO 0011ecTBa (HAIpUMeEp, BEIOOPHI, OMIPOCHI), TOTOBHOCTHIO
K OOCYXICHUI0O JTHYECKUX TMPOOJIeM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHUEM
JOCTH)KEHUH HAyKH, OCO3HAHMEM BaXXHOCTH MOPAIBHO-3TUYECKUX MPUHLMHIIOB B
JEATENIbHOCTU YYEHOTO;

TPY/A0BO€ BOCIIUTAHME:

YCTaHOBKOW HA AKTHMBHOE Y4YacTHE€ B PEUICHHHM MPAKTUYECKUX 3a7a4 MATEMAaTHYECKOU
HAIPABJICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTHYECKOTO 0Opa3oBaHUsl Ha MPOTSHKEHUU
BCEH JKU3HU JIJISl yCTEIIHON TpodecCuOHANBHON IEATeIbHOCTHA U Pa3BUTHEM HEOOXOTUMBIX
YMEHHUN, OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHUEM HWHIWBHUAYAJbHONH TPACKTOPUU
o0pa3oBaHusi W KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECCTBEHHBIX
MOTpeOHOCTEH;

3CTEeTUYECK0e BOCIIUTAHME:

CITOCOOHOCTBIO K SMOIMOHATIBLHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTEeMaTHYECKHUX
00OBEKTOB, 3aJa4y, peHICHW, pacCy>KIEHUH, YMEHHIO BHAECTb MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTAIMeN B JESATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTABJICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUSI YEJIOBEKAa, MPUPOJABI M O00INecTBa, MOHUMAaHUEM
MaTeMaTHYEeCKON HayKu Kak c(epbl 4elOBEYECKOU JeATeNbHOCTH, ITAlOB €€ Pa3BUTUS U
3HAYMMOCTH JUIsl Pa3BUTHS UMBWIM3ALMH, OBJIAQJACHUEM SI3BIKOM MaTEMAaTUKU U
MaTeMaTUYECKOM KYJbTYpPOM KaK CPEJACTBOM ITO3HAHUSI MUPA, OBJIAJECHUEM MPOCTECUILINMU
HAaBBIKAMH UCCIIEI0BATENBCKON €SI TEIbHOCTH;

¢pusnyeckoe BocnuTanue, (OpMHUPOBAHME KYJIbTYPbI 310POBbSI U IMOIHOHAJIBLHOIO
0J1aronoJIyums:

FOTOBHOCTBIO IPUMEHSATh MAaTEMATHYECKUE 3HAHUS B HMHTEPECAX CBOETO 30POBbBS,
BEJICHUSI 3JI0POBOTO 00pa3a JKW3HU (30pOBOE MHUTaHUE, COaJTaHCUPOBAHHBIA PEKUM
3aHATUNA U OTABIXA, peryispHas (u3nyeckas aKTUBHOCTH), CPOPMHPOBAHHOCTHIO HAaBBIKA
peduiekcuu, MPU3HAHKEM CBOETO MpaBa Ha ONMIMOKY M TAaKOTO e MpaBa IPYroro 4eaoBeKa;

IKO0JIOTHYECKOE BOCIIUTAHUE:

OpUEHTAIlMEH HAa MPUMEHEHUE MAaTeMAaTHYECKUX 3HAHWH ISl pEIIeHUs 3a/1ad B 001acTh
COXPAaHHOCTU OKPYKaroUel Cpelibl, TUIaHUPOBAHUS MOCTYIIKOB U OLEHKH MX BO3MOYKHBIX
MOCNIEACTBUI NI OKpYXalomied  cpeipl, OCO3HaHMEeM TJIO0AJBHOTO  Xapakrepa
AKOJIOTUYECKHUX MPOOJIeM U MyTeH UX PEIICHHUS;

aganTanus K M3MEHAKIINUMCS YCJIOBHSAM COUMAJIBLHOM ¥ IPUPOAHON Cpeabl:



TOTOBHOCTBIO K JICWCTBHSIM B YCIIOBUSX HEOMPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO AESITEeNbHOCTh, B TOM YHUCJIE YMEHHE YUYUTHCS Y
OpYTUX JIIOJIeH, MpUoOpeTaTh B COBMECTHOM [€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMITETEHITUH U3 OTIBITA APYTHUX;

HEO0OXOIMMOCTHIO B (HOPMHPOBAHUYU HOBBIX 3HAHUH, B TOM ducie (OPMYITHPOBAThH HUJIEH,
MOHSITHSI, TUTIOTE3BI 00 00BbEKTAaX U SBJICHUSIX, B TOM YHCJIE paHEee HEU3BECTHBIX, OCO3HABATH
nedUIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYaIlMi0, BOCHPHHHMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOIMIUNA KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PEIICHUS U
neicTBusl, GOPMYIUPOBAThH U OLIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE YUeOHBbIE JIeiicTBUS

ba3oBbie Jlornyeckue 1eicTBUA:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHH, OTHOIICHHH MEXIy TMOHATHSIMHU, (DOPMYITUPOBATH OINpPEACIICHUS TOHSTHH,
YCTaHABJIMBATh CYIIECTBEHHBIN MpPHU3HAK KJiIacCHU(PUKAIMK, OCHOBAHHS Ui OOOOIIECHUS U
CpaBHEHUSI, KPUTEPUU TIPOBOJAMMOTO aHAJIN3a;

BOCIIPUHUMATH, (OPMYJIIMPOBATH W TPEOOPA30BBIBATH CYXKIACHHS: YTBEPAUTCIHHBIC U
OTpHIATEIIbHBIC, CIMHUYHBIC, YACTHBIE M OOIIHE, YCIOBHBIC,

BBISIBJISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOpeuns B (hakTax,
JMAHHBIX, HAONIONCHUSX U YTBEPXKACHUAX, IMpeajiaraTb KPUTEPUM JJIsl BBISABICHUS
3aKOHOMEPHOCTEW U POTUBOPEUMIL;

JieNaTh BBIBOJBI C MCIOJIB30BAHWEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIFOUeHUH 110 aHAJIOTUH;

pa30uparh JOKa3aTEIhCTBA MATEMATHYECKUX YTBEPKIACHUN (TIPSMBIC M OT MPOTHBHOTO),
MPOBOJNTH CaAMOCTOSITEIIPHO HECIOXKHBIC JOKa3aTeIhCTBA MAaTEMaTHYCCKUX (aKTOB,
BBICTPAaWBaTh apryMEHTAIMIO, MPUBOAWTH MPUMEPHI M KOHTPIPUMEPHI, OOOCHOBHIBATH
cOoOCTBEHHBIE PACCYKIICHUS;

BbIOMpaTh crnoco0 penieHus y4eOHOM 3anauu (CpaBHHBATh HECKOJBKO BapUaHTOB
pelleHrs, BBIOMpaTh HauOoliee MOAXOMAIIMNA C Yy4ETOM CaMOCTOSITENHHO BBIJCIIEHHBIX
KPUTEPUEB).

Ba3oBble ncciegoBaTebckue 1eHCTBHA:

UCIIOJIb30BaTh ~ BONPOCHI  KaK  HMCCIEAOBATCIbCKHA  WHCTPYMEHT  ITO3HAHWSA,
dbopMyIHUpOBaTh BOMPOCH], (UKCUPYIOIIHE IPOTHBOpPEUYHE, IMPOOJIEMY, CaMOCTOSATEIHHO
yCTaHABIMBATh HCKOMOE W JlaHHOE, (OpPMHPOBATH THUINOTE3Yy, APTYMEHTHUPOBATH CBOIO
MO3UIUIO, MHCHUE;

NPOBOAUTH TIO CAMOCTOSITEILHO COCTABJIICHHOMY TIUIAHY HECJIOXKHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEOBAHNUE 10 YCTAHOBIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOM;

CaMOCTOATEIBHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WCCIEIOBaHUs, OIICHUBATh JOCTOBEPHOCTh TOJNYYCHHBIX pE3yJIbTaTOB,
BBIBOJIOB M 000OIIICHHIA;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEATIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIUH, JAHHBIX, HECOOXOIUMBIX JIJIs
pelICHHS 334K,



BBIOMPATh, aHANM3HPOBATh, CHCTEMATH3MPOBATh M WHTEPIPETUPOBATH HHEOOPMAIUIO
Pa3IUYHBIX BUIOB U ()OPM IPEICTABICHUS;

BbIOMpaTh QopMy MpeacTaBieHus MHPOPMALMA M WUIIOCTPUPOBATH pElllaeMble 3a/1a4u
CXEMaMH, JuarpaMMaMu, HTHOU rpaduKoil U NX KOMOMHALIUSAMY;

OLICHMBAaTh HAAEKHOCTh MHQOPMALUU 10 KPUTEPHUSIM, MPEMJI0KEHHBIM YUYHUTEIEM WU
c(hOopMyIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIE YHHBepCaJIbHbIe YUeOHbIe 1eiiCTBUS:

BOCIPUHUMATh U (DOPMYJIMPOBATH CYKJEHUS B COOTBETCTBHM C YCIIOBUSMH U LEISIMHU
oOI1IeHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MHUChMEHHBIX
TEKCTaX, /1aBaTh MOSICHEHHS [0 XOJy pEUIeHUs 3aJauyd, KOMMEHTHPOBATh MOJYy4YECHHBIHU
pe3yibTaT;

B X0/i¢ OOCYKJI€HUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOW TE€MbI, IPOOJIEMBI,
peulaeMoi 3aJa4yM, BBICKA3bIBaTh MJIEH, HALIEJICHHBIE HAa IOUCK PELIEHUs, COMOCTAaBJIATH
CBOM CYXXJIEHUSI C CYKJIEHHUSIMHU JIPYTUX YYACTHUKOB JiMajora, OOHapy>KUBaTh pa3inyue U
CXOJICTBO MO3ULINNA, B KOPPEKTHOU popme (pOopMyIUpOBaATh Pa3HOTIIACHUS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PEHICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEIOBaHUSA, MPOEKTa,
CaMOCTOSITEIPHO BBIOMpaTh (opMaT BBICTYIJICHUS € Y4Y€TOM 3ajad Mpe3eHTalud U
0COOEHHOCTEHN ayIUTOPUH;

NOHMMATh U UCIOJb30BaTh NIPEUMYLIECTBA KOMaHIHON U MHAUBUIYAIBbHON pabOThI IpU
pelIeHn: y4eOHBIX MaTEMAaTHYECKUX 3a/1a4;

MIPUHUMATh 1I€JIb COBMECTHOM AESATEIbHOCTH, IJIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacrpeaensaTh BUAbl palboOT, JOroBapuBaThCA, OOCYKIATh MPOIECC U pe3yibTaT
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNNOBBIX (popmax paboThl (0OCYkaeHUSI, 0OMEH MHEHHSIMH, MO3TOBBIC
HITYPMBbI U APYTHE), BBIIOIHATH CBOIO YacTh padOThl M KOOPAMHUPOBATH CBOM JIEUCTBHUS C
JPYTUMH 4YJ€HaMH KOMaHJbl, OLEHWBATh KaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO
KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIe yHHUBepcaJbHbIe ydeOHbIE JeiiCTBHSA

Camoopranuszanmus:

CaMOCTOSITEIBHO COCTAaBJIATh IUIaH, AQJTOPUTM pEIICHHA 3aAaud (WIM €ro 4acTh),
BBIOMpATh CIOCOO pemieHuss ¢ y4€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOU
UH(pOpPMaLIUH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJJICKT:

BJAJIeTh CIOCOOaMU CaMONPOBEPKH, CAMOKOHTPOJS IMpolecca U pe3yibTara perieHus
MaTeMaTUUYeCKOM 3a/1aul;

NpPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPHU PELICHUU 3a/ayd, BHOCUTh
KOPPEKTUBBl B JAEATEIHHOCTH HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa AEATEIbHOCTH IOCTABJICHHOW LIEIM U YCJIOBUSIM,
OOBSICHATh MPUYMHBI JOCTHXKEHHUS WJIM HEAOCTIDKEHHUS LeNH, HAXOAUTh OMIMOKY, /JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 7 KJjacce OOydYalOIIUIiCS MOMYYUT CIEAYIOMIME MPEAMETHBIC
pE3yJIbTATHI:

Yuciia v BBIYMCICHUS

BbinonHsATh, coueTas yCTHble U NMUCBbMEHHBbIE NMPUEMBI, apuPMETHUYECKUE NEHUCTBUSA C
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palOHaIbHBIMH YUCIIAMH.

HaxonuTe 3Ha4YeHHs YUCIIOBBIX BBIPAXKEHUH, NMPUMEHSTHh Pa3HOOOpa3HbIE CIIOCOOBI U
npuéMbl BBIYMCICHUS 3HAUEHUM IpPOOHBIX BBIPAKEHUI, COAep)KalluX OOBIKHOBEHHBIE U
NECSTUYHBIE IpOOU.

[lepexoautb OT oAHOW (HOPMBI 3alMCU YHCEN K APYroi (mpeoOpa3oBbIBATh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATh U YNIOPSA0YMBATh PALIMOHAIBHBIE YHCIIA.

OkpyrasaTh yncia.

BBINOIHATE NIPUKUAKY U OLIEHKY PE3yJIbTaTa BBIUMCICHUM, OLIEHKY 3HAUYEHUN YHCIIOBBIX
BBIPa)KCHUM. BBITOIHATE AEUCTBUSA CO CTENEHSIMH C HATYpPaJbHBIMU ITOKA3ATEIISIMHU.

[IpuMeHATH NPU3HAKYU IEITUMOCTH, PA3JI0KECHUE HA MHOKUTENIHN HATYPAJIbHBIX YHACEIL.

PemaTte NpakTUKO-OPUEHTUPOBAHHBIE 3a/Jaud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYUH,
IPONOPLMOHAIBHOCTBIO BEJIMYMH, IIPOLEHTAMHU, UHTEPIPETUPOBATh PE3YJIbTaThl PELLCHUS
3a/1a4 ¢ y4€TOM OrpaHUYEeHUM, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

AnreOpanyeckue BbIpakeHUs!

Hcnonp3oBath anreOpandyeckyro TEPMHUHOJIOTHIO W CHUMBOJHUKY, INPUMEHATH €€ B
npolLecce 0CBOECHUs yueOHOTo MaTepuara.

HaxoauTh 3HaueHus1 OyKBEHHBIX BBIPAXKEHH MPHU 3aJaHHBIX 3HAYCHUSIX TEPEMEHHBIX.

BeInonssTh npeoOpa3oBaHus LENOT0 BRIPAXKEHUS B MHOTOYJICH IPUBEICHUEM OI00HBIX
cllaraéMbIX, PaCKphITHEM CKOOOK.

BBINOMHATE YMHOXEHHE OJHOWICHA Ha MHOIOYIEH W MHOTOWIEHAa Ha MHOTOYJIEH,
OPUMEHATh POPMYJIbI KBaJpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKEHNE MHOTOWIEHOB HAa MHOXXMTEIW C IOMOILBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOXUTENsS, TPYHNIUPOBKH  CIAraeMblX, HpUMEHEHHs (Qopmyl
COKPAILLIEHHOTO YMHOXKEHUS.

[TpumensTs mMpeoOpa3oBaHUS MHOTOYICHOB JJISl pPEIIEHUS pa3IMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEMETOB, U3 PEaTbHOU IPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEN ¢ HATypaJbHBIMH MOKa3aTEISIMU JIs TpeoOpa3oBaHus
BBIPAKCHU .

YpaBHeHUs 1 HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHHs C OJHOM NEPEMEHHOW, IPUMEHS IpaBUjla Mepexoaa OT
HCXOJIHOTO YpPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsATh, SBIAETCS U YUCIO KOPHEM
YpaBHEHMS.

[TpumensTh rpadguueckre MeTOAbI IPU PELICHUH JTUHEHHBIX YPABHEHUN U UX CHCTEM.

[TonOuparh mpuMepsl Map YUCEN, SIBISIIOIIMXCA PEUICHHEM JIMHEWMHOrO ypaBHEHHS C
JIByMSl TIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW TIJIOCKOCTH TpaduK JIHUHEHHOTO YpaBHEHHS C JIByMS
NEePEMEHHBIMU, MOJB3YACh IpaUKOM, TPUBOAUTH IPUMEPHI pELICHUS] YPAaBHEHUS.

Pemath cucteMbl IBYX JIMHEWHBIX YpaBHEHUW C JBYMSI MEPEMEHHBIMH, B TOM YHCIIE
rpadudeck.

CocTaBisTh M peniaTh JUHENHOE YpaBHEHUE WM CUCTEMY JMHEHHBIX YpPaBHEHUH I10
YCJIOBMIO 3aJa4l, HUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1aud MOJy4YECHHBIN
pe3yibTar.

DOyHKUUH

N300paxkaTh Ha KOOPAMHATHOM TMpPSMOM TOYKH, COOTBETCTBYIOIIME 3alaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, HHTEpPBAJIbl, 3alUCBHIBATh YHUCIIOBBIE IMPOMEXKYTKH Ha
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aJIre0panyeckoM sI3bIKE.

OtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOPAHWHATaM, CTPOUTH
rpaduku muHEeHHBIX GyHKIHH. CTpouTh rpaduk GyHKIUN Y= [X|.

OnuceiBaTh C NOMOMIbIO (YHKUMHA HW3BECTHBIE 3aBUCUMOCTH MEXKIY BEJIMYMHAMMU:
CKOPOCTb, BpEMs, pACCTOSIHHE, II€Ha, KOJHMYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuts 3HadeHre QyHKIIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil cnocod MperCcTaBICHUs U aHalnu3a UH(OpMAIMU, U3BIEKATh U
MHTEPIPETUPOBATH HH(OpMAIIHIO U3 TPa)UKOB peaabHBIX MPOIECCOB U 3aBUCUMOCTEIA.

K xonmy oOydenuss B 8 kjacce oOydaroIIMiicss MONYYHUT CIEIYIOUIME IPEAMETHbBIE
pE3yJIbTATHI:

Yucna v BbIYUCICHUS

Hcnonb30BaTh HavallbHbIE TNPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX YHCEN IS
CpaBHEHHMS, OKPYTJICHUS U BBIYUCICHUN, U300paKkaTh NEHCTBUTENIbHBIC YUCIIAa TOYKAMHU Ha
KOOPJAMHATHOW MPSMOU.

[TpumeHsITh MOHSATHE apU(DMETUYECKOTO KBAJPATHOTO KOPHS, HAXOMUTh KBaJIpaTHbHIC
KOPHH, HCIOJb3ysl MPU HEOOXOIUMOCTH KaJbKYJSTOP, BBHINOJHATH MpeoOpa3oBaHus
BBIPAKEHUH, COJEPKALIUX KBaJApaTHbIE KOPHU, UCIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJBIIMX M MaJbIX YKCEN C MOMOIIBIO JACCATUYHBIX APOOEH u
crernenei yucna 10.

AnreOpanyeckue BbIpasKeHHsI

[IpuMeHsATh TOHATHE CTENEHU C LENbIM I[IOKa3aTesieM, BBINOJIHATh NpPeoO0pa3oBaHUs
BBIPKEHUH, COJIEPKAIIUX CTENIEHU C IIEJIbIM MOKa3aTeIeM.

BBITIONMHATE TOXKIECTBEHHBIE MPEOOpa30BaHUsl PAIMOHATBHBIX BBIPAXKCHUM Ha OCHOBE
NpaBWI JEHCTBUIN HaJ MHOTOWIEHAMHU U alNre0panyeckKuMu JpoosiMu.

PacknanpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOXKHUTEIIH.

[TpumensTe mnpeoOpa3oBaHUsl BBIPAKEHUN [UIS pELICHUS pa3lW4YHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEMETOB, U3 pEabHON TPAKTUKH.

YpaBHEeHUsS] M HEPABEHCTBA

Pemiats nuHeiHbIe, KBapaTHBIE YPABHEHUS U PAllMOHAIbHBIE YPABHEHUS, CBOSAIIUECS K
HUM, CUCTEMBI IBYX YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

[IpoBoNTH IpOCTENIINE UCCIENOBAHUS YPABHEHU U CUCTEM YPaBHEHMI, B TOM YHUCJIE C
NpUMEHEHHEM TpadUyecKux MpeAcTaBleHui (yCTaHABIUBAaTh, UMEET JIM YpaBHEHUE WIIU
CUCTEMA YPaBHEHUH PEILLEHUs, €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).

[Tepexomuth OT cioOBeCHON (HOPMYITUPOBKH 3amaun K e€ anredpanmueckod MOAeNu C
MOMOUIBIO COCTaBJICHUS YPAaBHEHHsS] WJIM CUCTEMbl YpPaBHEHUM, WHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3a/a4 MOJyYEHHBIN pe3yJIbTarT.

[TpyMeHATH CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIATh JIMHEHHbIE
HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMbI, J1aBaTh IpaQUUECKyl0 HILTIOCTPAIHIO
MHO’KECTBA PEIICHUI HepaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUUH

[Tornmath W WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHUS W S3BIK  (TEPMUHBI,
CUMBOJINYECKHE 00O3HAUEHHUS), OMPEENATh 3HAaUCHHE (PYHKIMU TI0 3HAYEHUIO apryMEHTa,
OTIpeNeNsTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Ctpoutsb rpaduku 31eMeHTapHbIX QYHKINI BUIA:

y= k/x, y= x2, y= x3,y= |X|, y= VX, OmucHIBaTh CBOHCTBA YHCIOBOH (GYHKIHH 1O €&

rpauky.
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K xonmy oOydenus B 9 kJacce OOydYarOImIUiiCs MOMYYUT CIEIYIOIINE INPEIMETHBIC
pe3yJIbTaThl:

Yucaa 1 BLIYMCICHUS

CpaBHUBATh U YNOPSA0YMBATh PALIMOHAIBHBIE U UPPAL[MOHATIBHBIE YKCIIA.

BeinonusATe apudmernueckue AEMCTBHS ¢ pallMOHAIIBHBIMU YHCIAMM, COYETasi YCTHBIE U
IUCbMEHHBIE TPUEMBI, BHIIIOJIHATH BHIYUCICHHSI C UPPALIMOHAIBHBIMY YU CIAMHU.

HaxonuTe 3HaueHMs cTeneHel ¢ [eabIMU [T0Ka3aTelsIMU U KOPHEH, BBIYUCIIATh 3HAUEHUS
YHUCIJIOBBIX BBIPAKEHUU.

OxpyrJiATh JeHCTBUTEIBHBIE YMCIA, BBINOJIHATh HPUKHUIKY pPE3yJIbTaTa BBIYHUCICHUH,
OLIEHKY YHCJIOBBIX BBIPQXKECHU.

YpaBHeHHSI M HEPABEHCTBA

Pemars nuHeliHblE M KBaJgpaTHbIE YPABHEHHUS, YpPaBHEHMs, CBOJSALIMECS K HUM,
HpocTenlIe IpoOHO-pallMOHATIbHbBIE YPABHEHHUS.

Pemate cucteMsl 1ByX JUHEWHBIX ypaBHEHHUH ¢ JBYMs MEPEMEHHBIMU U CHUCTEMBI JIBYX
YpaBHEHMI, B KOTOPHIX OJIHO YPAaBHEHUE HE SBISETCS JIMHEUHBIM.

Pemate TekcTOBBIE 3ahaud anreOpanyecKuM CHocoOOM C IOMOUIbIO COCTaBJICHHUS
YpaBHEHUS WM CUCTEMBI IBYX YPaBHEHUH C ABYMs IEpEMEHHBIMU.

[IpoBOoNTH IpOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHMH, B TOM YHUCJIE C
NpUMEHEHHEM TpadUyecKux MpeAcTaBleHui (yCTaHABIMBAaTh, UMEET JIM YpaBHEHUE WIIU
CUCTE€Ma YpaBHEHHH pelIeHus], €CIIM UMEET, TO CKOJIbKO, U IpoYee).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peLICHHE
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alMCHIBATh PELLIEHUE C IIOMOIIbIO CUMBOJIOB.

Pemate cucreMbl JMHEWHBIX HEpPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaTb pEIIEHHE CHUCTEMbl HEPAaBEHCTB Ha YHCIIOBOU
IPSIMOM, 3aMKUCHIBATh PEIIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEUICHUH Pa3IMYHBIX 3a7ad.

DOyHKIMHA

Pacno3naBath QyHKIMH H3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMaTHUYECKH PACIOIOKECHHE
Ha KOOPJMHATHOH MI0cKoCcTH rpadukoB GpyHkmid Buga: y= kx, y= kx+ b, y= k/x, y=ax2 +
bx+ ¢, y= x3,y= Vx, y= ||, B 3aBHCHMOCTH OT 3HAaYCHHH KO3(HUIHECHTOB, OINCHIBATH
CBOICTBa (PyHKITUH.

Ctpouth U M300paXkaTh CXEMAaTUYECKU IpaUKU KBaJApPATHYHBIX (PYHKIMI, OMUCHIBATH
CBOICTBA KBaJIpaTHUHbIX (PYHKIMI 110 UX rpaduxam.

Pacno3naBare kBajgparuuHyro QyHKIOUIO 10  (GopMmyisie, MPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX (DYHKIUI U3 pealbHOM KU3HU, PU3UKU, TEOMETPHH.

YucaoBble MoCj1eJ0BaTEILHOCTH U MPOTrPeccuu

Pacnio3naBate apupMeTHUECKYIO0 U TE€OMETPUUECKYIO MTPOTPECCHH MPU Pa3HBIX CIIocodax
3aJIaHusl.

BbINONMHATE BBIYMCIICHHS C UCIOJIB30BaHUEM (OpMyINl N-TO wieHa apudMeThuyeckon u
reOMEeTPUUECKON MPOrpeCcCHid, CyMMbI MEPBBIX NUIICHOB.

N300pakaTs 4aeHbI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAWHATHON TIOCKOCTH.

Pemats 3a1auu, CBsI3aHHBIE C YHCIOBBIMM IOCJIEIOBATEILHOCTIMHU, B TOM UYHUCIE 3a/1a4u
U3 pealIbHOM KM3HU (C UCIIOIB30BAaHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHH).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoiuyecTBO 4acoB DJIEeKTPOHHDIE
HauMmeHnoBaHue (undposbie)
Ne 11/n[pasiesioB U TeM Kourpoan [IpaxkTutieciogpaszosarennnbie
IPOrpaMMBbI Bceero HbIE KHUe pecypesl
padoTbl  [padoThI
1 Umuciia ¥ BEIYHACICHUS. - 1 bubnuoreka LIOK
PalnoHanbHbIC Yncia https://m.
9 Anrebpandeckue bubnuoreka [IOK
27 1 .
BBIPAKCHUS https://m.
YpaBHEHUS U bu6mmoreka [IOK
3 20 1 )
HEpaBEHCTBA https://m.
KoopauHatse! u bu6mmoreka [IOK
4 24 1 .
rpaduku. OyHKIIUH https://m.
[loBTOpEHME U bubmuoreka [JOK
5} 6 1 .
0000IICHHE https://m.
OBILEE KOJIMYECTBO 102 5 0
YACOB IIO ITPOI'PAMME
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8 KVIACC

KoJsmyecTBO YacoB DJIEKTPOHHbIE
HaumeHoBanue (un¢pposeie)
Ne ni/mpasaesioB U TeM Koutpous [[IpakTi jo6pasoBaTeibHbIe
MPOrpaMMBbI Bcero HbIC YEeCKHue pecypchl
padoTbl  [padoThI
1 Uucnna v BBIYUCIICHUS. 15 bu6mmoreka [IOK
KBagpaTHbie KOpHU https://m.
Uucnna v BBIYUCIICHUS. buommoreka [IOK
2 CTereHp ¢ IEeIbIM 7 https://m.
AnreOpandeckue bubnuoreka [IOK
3 BBIPAKCHUS. 5 1 https://m.
Anrebpanueckue bubnuoreka [IOK
4 BBIPAKCHUS. 15 1 https://m.
YpaBHEHUS U bubnuoreka [IOK
5 HEPaBEHCTBA. 15 1 https://m.
YpaBHEHUS U bubnuoteka [IOK
6 HepaBeHCTBa. CHCTEMBI 13 https://m.
YpaBHEHUS U bubnuoreka [IOK
7 12 1 .
HEPaBEHCTBA. https://m.
3 Oyukiyn. OCHOBHEIE 5 bubaroreka IJOK
IIOHATHSI httQS://m.
9 DOyukuun. Yuciosbie 9 bubnnorexa [JOK
GbyHKIUN https://m.
10 [loBTOpEeHUE U 5 1 bubnuoteka [{JOK
00001IeHHe https://m.
OBIIEE KOJIMYECTBO 102 5 0
YACOB IIO ITPO'PAMME
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9 KJIACC

KoauvecTBO 4acos DJIEKTPOHHBIE

HaumeHnoBanue (mdposbie)

Ne 11/m [pa3iejioB ¥ TeM KonTpous [IpakTd |oGpasoBaresnbHbie
NpOrpaMMbI Bceero HbIE ecKue pecypchl

padoTrbl  padoThI

Uucnna v BBIYUCIICHUS. bu6nmoreka [IOK

1 JlelicTBUTEILHEBIE https://m.edsoo.ru/7f419d
YpaBHEHUS U bubnuoreka [HIOK

2 HEpaBCHCTBA. 14 1 https://m.edsoo.ru/7f419d
YpaBHEHUS U bubnuoreka [HIOK

3 HCPABCHCTBA. 14 1 https://m.edsoo.ru/7f419d

4 YpaBHEHUS U 16 1 bu6mmoreka [IOK
HCPABCHCTBA. https://m.edsoo.ru/7f419d

bu6mmoreka [IOK

0 PyHKIMH 16 1 https://m.edso0.ru/7f419d

6 Uucnosbie 15 1 bubnuoreka [{IOK
[MOCJIeI0BaTEIbHOCTH https://m.edsoo.ru/7f419d
[loBTOpEHMUE, bubanoreka LIOK

/ 06o0mieHwme, 18 1 https://m.edsoo.ru/7f419d

OBIIEE KOJIMYECTBO 102 6 0

YACOB 110 ITPOI'PAMME
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