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Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTIO IHKIOB, €€ OCBOCHHE HEOO0XOIUMO s
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HU. PazButne y 00ydaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aureOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOUIECTBE, POJIA MATEMATHYECKOTO MOJICIUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl a/IallTallid B COBPEMEHHOM ITU(POBOM
oOmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJarolMIMXCS: OHM HCIHOJB3YIOT JEAYKTUBHBIE H
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETHU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peann3alieil qesTeIbHOCTHOTO MPUHIIUIA 00YIEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandecKkie BhIpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydarolumcs
IPUXOJIUTCS JOTHUYECKH PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B IporpaMMy y4eOHOro Kypca «Aireépa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JAIBHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BaThCS aJrOPUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsl IOBCEAHEBHON
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBS3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM
NPEACTABICHUM O JEHCTBUTENbHOM YHCIIE. 3aBEpUICHUE OCBOCHHUSI YHUCIOBOU
JUHUHA OTHECEHO K CpeiHeMY o01ieMy 00pa3oBaHHIo.



Copepxanue AByX alnreOpandecKkux JUHUN — « AJredpanyeckue BhIpaXeHUs»
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HEOOXOJUMOTro HJisl PEIICHUs 3aJad MaTeMaTUKH,
CMEXHBIX IPEIMETOB U IPAaKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOI0 001ero o0pa3oBaHusl y4YeOHBIM MaTepuan TIPYHIUPYETCS BOKPYT
paloHaNIbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTHYeCKUX MOJeNiel, ONMUCaHUs MPOIECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm o0ydeHust anreOpe BXOAAT TaKkkKe
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOEHMS Kypca HWH(GOPMAaTUKH, M OBJIAJICHUE HaBbIKaMU
JeAYKTUBHBIX paccyxacHuii. [IpeoOpa3oBanre cCUMBOJIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue pyHKIMOHANBHO-TpaUIECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
oOyJaroluMucs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTUYecKOW MOJeiH
JUTSL OTIMCAHUS M UCCIIEIOBAHMS Pa3HOOOPa3HBIX MPOIIECCOB U SBJICHUN B MPHUPOJIEC
u obmiectBe. M3yueHue martepuana CrOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauuecKkue, BHOCUT BKJIaa B (opMHUpOBaHUE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yueOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPIKAHUS:
«Yucna W BBIUUCICHUA», «Adredpanyeckue BbIpaXKeHUs», «YpaBHEHUA U
HEPaBEHCTBA», « DYHKIINM.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3amucu
npobeit k gpyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uced. ApudmMernyeckue JEHUCTBUS C
palMOHAIBHBIMY YMCIamMu. PelieHue 3aga4 U3 peaibHOM NMPAaKTUKH HA 4acTH, HA
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, Mpeodpa3oBaHue
BBIPKEHUII HA OCHOBE ONPENENEHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE€ ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7aud Ha
IIPOLICHTBI, PELLICHNE 3a71a4 U3 PEaJbHON ITPAKTUKH.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AaredpanvyecKue BbIPAKEHUSA

[lepemeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlomycTUMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
POM3BENICHUH, paBUiIa PaCKPbITUSI CKOOOK M MPUBEIEHUS TOJOOHBIX ClIaraeMbiX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaApar pasHocTH. Popmyna pa3HOCTH KBajaparoB. Pasznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX ypaBHEHHU. COCTaBIE€HHWE YpaBHEHUH IIO
YCJIOBHIO 3a7ja4u. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs EPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMM C AByMs IEpeMEHHbIMU. PelieHue cucrem ypaBHEHUU
cnocoboM MOACTaHOBKU. llpuMepsl pelneHus: TEKCTOBBIX 3a4ad C MOMOUIBIO
CHUCTEM ypaBHEHHM.



DOyHKIUU

Koopaunara Touku Ha npssMou. YnuciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. [padux
¢bynkun. CoiictBa Qpynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux dynkimm
y = |X|. I'padmueckoe pelieHne JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KIIACC

Yucsa v BbIYMCJIEHUS

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
JHecsatuunbie TpUOIMKEHUST UppAMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

AuredpanvyecKue BbIPpAKEHUA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anre6pandeckast J1podb. OCHOBHOE CBOMCTBO ajreOpanveckod AapoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
PannonanbpHbIe BRIpRXXEHHS U X ITPeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienve ypaBHEHHM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['padrueckas waTEpHpeTalIvs YpaBHEHUN C IBYMS MEPEMEHHBIMUA U CUCTEM
JVMHEMHBIX YPAaBHEHUU C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkmuu. OOIACTh OMpEACICHUs] W MHOXKECTBO 3HAaYCHUU
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuuu. Yrenue cpoiictB (yHkuuun no e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OyHKIMY, ONMUCHIBAIOIINE TPSIMYI0 U OOpaTHYI MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukimn Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KIIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppalMoOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JecsaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCITIA
KaKk OECKOHEUHbIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JIEUCTBUTENBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHEHHME JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIEr0 MHpa, AJIUTEIBHOCTh IMPOIIECCOB B
OKpPY’KaroleM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onjeHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASAIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHHE ¢ ABYyMs NEpEMEHHBIMU U e€ro rpaduk. PemieHue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM 1ByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alre0panyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPUIMHBI 11apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'paduxu pyuxrmit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| 1 ux
CBONCTBA.



YucoBbIe M0CJIE10BATEIBHOCTH M MPOrPeccuy

[TonsiTHe 4YMCIIOBOM IOCIENOBAaTENBHOCTH. 3aJaHUE I10CIEN0BATEIbHOCTH
PEKyppeHTHOH popMmyIoit u GopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccud. @opmyibel N-ro udjaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX N UJIEHOB.

N300paxeHne 4YIEHOB apU(PMETHUECKON U TEOMETPHUYECKOW MpOrpeccuid
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA [NPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMPEACTaBICHHUEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBaHHE KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpa3a >KU3HHU  (30pOBOEC  IHUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMPUMEHEHUE MaTeMaTHYECKUX 3HAHUM JJIs pelIeHUs 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSM COUMAJBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBAThH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

e BBIBJISTH U XapPaKTEPHU30BaATh CYLIECTBCHHBIC TPU3HAKN MATEMATUUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIIacCHU(UKAIUH,
OCHOBAHUS JiJIs1 0000IIESHHS M CPAaBHESHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, POPMYJIUPOBATH U MPEOOPA30BBIBATH CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIIIHNE, YCIOBHBIC;

e BBUIBJISITh MATEMATUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U



npoTtuBopeuusi B (pakTax, MaHHBIX, HAOTIOJEHUAX W YTBEPXKICHUAX, MPEIIararh
KPUTEPHUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH M TIPOTHUBOPEUHIA;

e JIeJaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e pa3OupaTh JOKa3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN (TIPSIMBIEC U OT
IPOTUBHOTO), MPOBOJUTH  CAMOCTOSATEIBHO  HECIOXKHBIE  JOKa3aTelbCTBa
MaTeMaTU4eCKnX (DAKTOB, BHICTPAUBATh ApTyMEHTAIUIO, MMPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,;

e BBIOMPATH CIIOCOO pelIeHUs y4eOHOM 3a1a4uu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEILCHHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

e HCIIOJBH30BaTh BOIPOCHI KAK MUCCIIEIOBATEIHLCKUM HHCTPYMEHT MO3HAHUS,
dbopMyaupoBaTh  BOINPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodiieMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE W JaHHOe, (OpPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOAMTH IO CAMOCTOATEIHFHO COCTABIEHHOMY TUTaHY HECIIOKHBIH
HKCIIEPUMEHT, HEOOJIbLIOE HCCIEJOBAaHUE 10 YCTAaHOBJIEHUID OCOOEHHOCTEN
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

e CaMOCTOSTENLHO (OPMYIUPOBATH OOOOIICHUS 1 BHIBOJIBI IO pe3yJibTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIJBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

e BBISBJISITH HEIOCTATOYHOCTH M M30BITOYHOCTh HH(POPMAITUHU, JaHHBIX,
HEOOXOUMBIX JIJIS PEIICHUS 3a]a4H;

e BBIOMPATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M (OPM IIPEICTABIICHHUS,

e BbIOMpaTH POpMy Mpe/ICTaBlICHU HHPOPMALIUU U UILTIOCTPUPOBATH
peraeMbIe 33191 CXeMaMH, THarpaMMaMi, HHOUW rpadKol U UX KOMOMHAIMSMU;
e OIIEHUBATH HAEKHOCTh MHPOPMAIIUU 110 KPUTEPUSIM, TPEITI0KEHHBIM

yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e BOCHPUHUMATH U (POPMYIUPOBATH CYKIACHHS B COOTBETCTBUHU C
YCIOBUSIMU U ENSAMU OOIICHHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY
3pE€HMS B YCTHBIX M NHMCBMEHHBIX TEKCTax, JAaBaTh IMOSCHEHUS 110 XOLy PELICHUS
3a/1a4yi, KOMMEHTUPOBATh IOJy4YECHHBIN PE3yJIbTaT;



e B XOJ€ O0CYXKICHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYkKIaeMOM TEMBI,
npo0JieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOHUCK
peIlIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUAMU APYTUX YYACTHHUKOB
Jyasora, oOHapyKMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
(opMyIMpOBATh Pa3HOTIACHS, CBOM BO3PAKEHMS,

e TIPEICTaBIATH PE3YNIbTAThl PEUICHUS 3a/1a4H, YKCIIEPUMEHTA,
UCCIICIOBaHMSI, MPOEKTa, CAMOCTOSTENHHO BBIOMPATh (POpMAT BBICTYIUICHHUSA C
y4€TOM 3a/1a4 IPEe3eHTalUU U 0COOEHHOCTEN ayIUTOPUH;

e IIOHMMAThH U UCIOJIb30BATh IPEUMYILECTBA KOMAaHAHOHN U
WH/IMBU1yaJIbHOM paOOThI IPU PELICHUH YUYeOHBIX MAaTEMaTUYECKUX 33]1a4;

e TPUHUMATH 11T COBMECTHOU JAESATEIbHOCTH, TUTAHUPOBATH OPTaHU3AIIUIO
COBMECTHOM palOThI, paclpeaesiarh BUAbl paldOT, JIOroBapuUBaThCs, O00CYXAAaTh
IPOLECC U PE3YJIbTAT padOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

e yYacTBOBaTh B IPyNMNOBBIX (hopmax paboThl (00CYyKaeHus1, 0OMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIPYTHE), BBINOJIHITH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTHMH WICHAMH KOMAaH[bI, OLIEHUBATH
KayeCTBO CBOETO BKJIaja B OOIIUI MPOAYKT MO KPUTEPHUSAM, CHOPMYINPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

e CaMOCTOSITEIBHO COCTABJIATH IUIaH, AITOPUTM PEIICHUS 33/1auu (MU €ero
4acTh), BBIOHMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIIMXCS pPEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BaPUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIA MpoIiecca u
pe3yabTara penieHusi MaTeMaTUIeCKOM 3a/1auu;

e TMPEABUACTH TPYIHOCTU, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUH
3a/1a4ui, BHOCUTb KOPPEKTUBBI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTaTa JECATCIIBHOCTH NOCTABICHHOMN LEIN
U YCJIOBUSIM, OOBSCHATh NPUYMHBI JIOCTHIXKCHHUS WM HEAOCTHXKCHUS LIEJIH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 KJjacce OOyYarONIUICS TOJYYHUT CIICIYIONTHE
MIPEIMETHBIC PE3yJIbTATHI:
Yuciaa v BBIYMCICHUA



BeimonusATe, coderas YCTHbIE M TNHCbMEHHBIE MPUEMBI, apuMeETHYECKUe
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHUsS YMCIOBBIX BBIPAKEHUN, MPUMEHSTh Pa3HOOOpa3HbIC
CHOCOObI U MPUEMBI BBIUMCICHUSI 3HAYEHUI JPOOHBIX BBIPAKEHUH, COJIEpKaLIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT onHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh M yHOPSAA0YMBATh pallMOHAJIbHBIE YUCIIA.

OKpyrasaTh yncIIa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHUM
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpPaJIbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHATP  NPU3HAKK  JEJIMMOCTH, pAa3JIOKEHUE HA  MHOMKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33J1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyecKue BbIPpaKeHHUs

Hcmonb3oBaTh alre0OpandecKkytd TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTH
e€ B IpoIiecce 0CBOSHUS y4eOHOT0 MaTepHaia.

HaxonuTe 3HadeHUs OyKBEHHBIX BBIPAKCHHWHA TPH 3aJaHHBIX 3HAYCHHUSIX
MIePEMEHHBIX.

BemmonHaTte  mpeoOpa3oBaHWsS — IIEJOT0  BBIPAXEHHUS B MHOTOYICH
MIPUBEJCHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BBITIONHIATE YMHOKEHHE OJHOWICHA HA MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OCyIIecTBIATh Pa3JIOKCHUE MHOTOWICHOB HAa MHOMKHTEIH C ITOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOINEro MHOXXHTENS, TPYNIUPOBKU  CJIaraeMbIX,
npuMeHeHus: (OPMYJT COKPAIIEHHOTO YMHOKCHHUSI.

[TpumeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHHS PAa3IMYHBIX 3a1ad
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOU MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA



Pemlars nmHENWHBIE ypaBHEHUS C OJHOM INEPEMEHHOW, IIPUMEHSS IPaBHIIA
IIepexo/1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepsATs, sABisIeTCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLICHUH JIMHEWHBIX YPaBHEHHUH U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMM.

CtpouTh B KOOPIMHATHOW IJIOCKOCTU TIpaduK JIMHEHHOTO YpaBHEHHS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpaUMKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS.

Pemats cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCIOBHUIO 33Ja4yd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 IOJyYECHHBIN pe3yJIbTarT.

DOyHKUIMHA

N300pakath Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOIIUE 3a/JAHHBIM
KOOpJIMHATaM, JTy4YH, OTPE3KH, HHTEPBAJIbI, 3aMCHIBATh YUCIOBBIC MIPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtmedaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJHHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk hyHKINN Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHHE, IIEHA, KOJWYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BPeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMHU M0 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHUS U aHaiM3a WH)OpMmaIuwy,
W3BJICKATh U MHTEPIIPETUPOBATH HH(OPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
YuCeN JJIsl CPAaBHEHUSI, OKPYTJICHUS U BBIUUCICHUHN, N300pakaTh JICHUCTBUTEIHHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHsaTh moOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIIOJB3Ysl MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBINOJIHSATH
npeo0pa3oBaHus BBIPAKCHUN, COJEPXKAIMUX KBAAPATHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.



Hcmonp30BaTh 3aMucH OOJIBIIMX M MAJIBIX YHCENT C TTOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AnredOpandeckue BbIPAKEHUS

[IpyuMeHATh TOHSTHE CTENEHU C IEeJbIM IOKa3aTeJeM, BBINMOJIHATh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIIUX CTENIEHH C LETbIM MOKa3aTEJIEM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAMOHATIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHUCTBUIN HAJ MHOTOUJICHAMH U alreOpandyecKuMu ApoOsIMHU.

PackianpiBaTh KBapaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPABHEHHS W PALMOHAIBHBIE YpaBHEHUS,
CBOJIAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMECHHBIMU.

[IpoBOAUTHE MPOCTEUIIINE UCCIICIOBAHUS YPABHEHUM U CUCTEM YPABHEHHH, B
TOM 4YHCJIE ¢ IPUMECHEHUEM TpapUUIECKUX MpeACTaBIeHUM (yCTaHABJIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CIM HMEET, TO CKOJBKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJICJIM C TIOMOIIBKD COCTABJICHUS YpaBHEHUS WM CHUCTEMbl ypaBHEHWH,
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a]1a4M MTOJTYYEHHBIN PE3yJIbTaT.

[IpuMEHATh CBOWMCTBA YMCJIOBBIX HEPABEHCTB [JII CpPAaBHEHUSA, OILIEHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpadUyYecKyl0 HWJUTIOCTPAIIMI0 MHOXKECTBA pPEIICHWH HEPaBEHCTBA, CHCTEMBI
HEPABECHCTB.

DyHKUIMHA

[Tonnmathe ¥ UCHONB30BaTh (HYHKIMOHAIBHBIC MOHSITHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUYECHMsI), ONPENEIITh 3HaUeHHEe (YHKIUU MO 3HAYCHHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpoutsb rpaduku dJeMEeHTapHbIX QYHKIUN BUJIA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBOM
dbyukiuu no e€ rpaduxy.

K koHmy oOyueHuss B 9 kiacce 0Oyd4arOIIMHCA TMOJIYYUT CIEIYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BLIYUCJICHUSA
CpaBHUBATH M YHOPSIAOUYNBATH PAIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCTIA.



BeimonasaTh  apudMeTHYecKre JCUCTBUS C PAMOHAIBHBIMUA  YHCIIAMH,
coyeTas YCTHbIE M NUCbMEHHBIE MNPUEMBI, BBINOJHITH BBIYHACICHUSA C
VMppalHOHAIBHBIMH YHCJIAMH.

Haxonuts 3HauYeHHMs CTENEHEW C 1EJNbIMU IOKa3aTelsIMU U  KOpHEW,
BBIUUCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKCHUH.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKUAKY pPE3yabTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHEHbIE W KBaJApaTHBIE YPAaBHEHHUsS, YPABHEHUS, CBOJSIIMECS K
HUM, IPOCTENIINE TPOOHO-PAIIMOHATIBHBIE YPABHEHHS.

PemaTte cucreMbl IBYyX JIMHEHWHBIX YPaBHEHHU C JBYMsI IIEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemiath TeKCTOBbIE 3ajjauu  alreOpaudeckuM Croco0oOM C  TMOMOIIBIO
COCTABJICHHSI YPAaBHEHUS WU CUCTEMBI IByX YPAaBHEHUN C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACTaBlIeHUH (yCTaHaBIMBATh, UMEET
JU yYpaBHEHUE WA CUCTEMAa YPABHEHUMN PELICHUS, €CIIM MUMEET, TO CKOJbKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pELICHNE HEPABEHCTB HAa YMCIIOBOM NPSIMOM, 3alUCBHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PELIEHUE C TOMOUIBI0 CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPU PEILIEHNUN Pa3IUYHbIX 33a4.

DyHKIUU

Pacro3naBaTh (yHKOMM W3Y4YeHHBIX BHIOB. [loKa3pIBaTh CXEeMaTHYCCKU
pacIoyio’KeHNe Ha KOOPAMHATHON TIOCKOCTH rpadukoB GyHKImi Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y=1X Yy = |x|, B 3aBuCcHMOCTH OT
3HauYeHUN KOA()PUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U HU300paxaTb CXeMaTHYECKU TpauKU KBAJAPATUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

YucjioBbIe NMOCIE€I0BATEILHOCTH U nmporpeccum



Pacro3naBaTh apupMETHYECKYI0O M TEOMETPHUYECKYIO MPOTPECCUU TIPH
pa3HBIX CrIOcO0ax 3aaHus.

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IMOCIEIOBATEILHOCTH TOYKAMH Ha KOOPIWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoububie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso0o.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniuan 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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