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IHOACHUTEJIbHAS 3AIINCKA

Anre0Opa SBISIETCS OJHUM M3 OTOPHBIX KYpPCOB OCHOBHOTO OOIIEro OOpa3oBaHUs: OHA
ofOecrieunBaeT U3y4eHHe IPYruX JUCIUILINH, KaK €CTEeCTBEHHO-HAYYHOTO, TaK U TYMaHUTapHOTO
LUKJIOB, €€ OCBOCHHE HEOOXOAMMO Ui MPOJOIKEHHUsS 00pa30BaHUs U B TIOBCETHEBHOM KU3HU.
PazButne y oOyuaromuxcs Hay4YHBIX MPEJICTaBICHUM O TMPOUCXOXKAEHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, croco0e OTpaKeHUs MaTEeMaTHYeCKOW HAyKOW SBJICHHA U
MPOLIECCOB B MPHUPOAE U OOIIECTBE, POJIM MATEMATUYECKOTO MOJEIHPOBAHUS B HAy4YHOM
MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (OPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS M KauecTB
MBIILJICHHS, HEOOXOAUMBIX JUIsl aJanTallii B COBPEeMEHHOM Iu(poBoM obiiecTBe. M3ydyeHue
anredpel 00ecrieunBaeT pa3BUTHE YMEHHs HAOM01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBINIJICHHUS, CIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOH
NeUCTBUS U BBIBOJBI, GOpMYIHpOBaTh yrBepxAcHus. OcBoeHHe Kypca anreOpbl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBINIJICHUS OOy4JalouIuxcs: OHHM HCHOJB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE PACCYXJICHHs, 0000IeHne U KOHKpPETH3aIuio, abCTparupoBaHUEe W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIBHOW JESATEIBHOCTH
oOyyarouuxcs, TIOITOMY CaMOCTOSITENIbHOE peUIeHHe 3ajJad  sBIsieTcs  peaiu3anueit
NeSITeIbHOCTHOTO MTPUHIINIIA OO yYEHUSI.

B crpykType mporpammpl y4eOHOTO Kypca «Anredpa» uisi OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJIep)KaTelbHO-MeTonndeckue JuHuu: «Yuciaa u
BBIYHCIICHUSY, «ANreOpandeckue BbIpaXEHUS», «YpaBHEHHUS U HEPaBEHCTBa», «DYHKIHUNY.
Kaxxnas u3 3TuX conepKaTelbHO-METOMUYECKUX JIMHUNA pa3BUBAETCS HA MPOTSDKEHUU TPEX JIEeT
M3YYEHHUS Kypca, B3aUMOJCHUCTBYS C APYTUMU €ro JUHHUSAMH. B Xo1e nzyuenus yuyeObHOro Kypca
00y4arouMMCcsi IPUXOIUTCS JIOTHUYECKH PacCyX/1aTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3U € 3TUM B IporpaMmy ydueOHOTO Kypca «AnreOpay BKIIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEICTaBJICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4ecKoro oO0Opa3oBaHUSA U
CHOCOOCTBYIOUIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOTO MaTeMaTUYECKOTO
s3b1ka. ConepKaTeTbHON M CTPYKTYPHOH OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay siBIseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanne nauHMM «Yucna W BBIYMCICHHS» CIYKUT OCHOBOW IS JaJbHEWIIEro
M3Y4YEeHUS MaTeMaTHKH, CHOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIUXCS JIOTMYECKOTO MBIIUICHUS,
(GOopMHUPOBAHHUIO YMEHHUSI MOJIb30BAThCS aITOPUTMAMH, a TAK)KE MPHUOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOIUMBIX Ul MOBCEIHEBHOM XU3HU. Pa3BuTHEe MOHATHS O 4YHUCIE HAa YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUsl CBS3aHO C PALMOHAIBHBIMU U HUPPALUOHAIBHBIMU YHCIAMHU,
(dhopMuUpOBaHUEM TPEACTABICHUN O NEHCTBUTEIBHOM 4YHCIIC. 3aBEpIICHUE OCBOCHUS YHCIIOBOM
JIMHUU OTHECEHO K CpeIHeMy o01ieMy 00pa3oBaHHUIO.

Conepxkanue JBYX aureOpanuecKux JIMHUA — «AnreOpanvyeckue BBIPOKCHUS» H
«YpaBHEHUSI W  HEPaBEHCTBa»  CMOCOOCTBYeT  (OPMHUPOBAHUIO Y  OOYYArOIIMXCS
MaTeMaTHYeCKOro ammapara, HeoOXOAMMOIo MJisi pEelIeHUs 3ajad MaTeMaTHKH, CMEXHBIX
MpPeIMETOB M MPAKTHUKO-OPUEHTUPOBAaHHBIX 3a7a4. Ha ypoBHe ocHOBHOrO 0011ero o6pazoBaHus
y4eOHBIH ~ MaTepuan TPYNIHPYETCS  BOKPYT  pallMOHAIBHBIX  BBIpaXEHHWH.  Anredpa
JEMOHCTPHUPYET 3HaYCHHE MAaTeMaTUKU KaK s3bIKa JJIsl IOCTPOCHUSI MaTeMaTHUECKUX MOJEIEeH,
OTHCAHHUs MPOLIECCOB U SIBICHUHN peajbHOro Mupa. B 3amaun oOyueHust anredpe BXOAAT TakkKe
JanbHEelIee pa3BUTHUE AaNTOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOIUMOro, B YAaCTHOCTH, IS
OCBOEHHMSI Kypca HMHGPOPMATUKH, M OBJAJEHUE HABBIKAMHM JEIYKTUBHBIX pacCyXICHHII.



[IpeoOpazoBaHue CUMBOJIBHBIX (JOPM CHOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Copepxanne  (QyHKUMOHAIBbHO-TpaUUYECKOM  JIMHUM  HAIEIGHO Ha  MOJIydYeHUe
00yJaroIMMHUCs 3HaAHUH 0 (QYHKIIUAX KaK BaXKHEHIICH MaTeMaTHYECKON MOJIETH ISl OTIMCAHMS
U HCCIEOBAaHUS Pa3HOOOpa3HBIX NMPOIIECCOB M SIBJICHHUI B mpupone u olmiectBe. M3ydyeHue
MaTepuaga CHOCOOCTBYET pa3BUTHIO Yy OOydaloluxcs YMEHHUS HCIIOJIb30BaTh pPa3InYHbIE
BBIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMaTUKU — CIIOBECHBbIE, CHMBOJIMYECKHE, IpaduuecKue,
BHOCHT BKJIaJl B (hopMHpOBaHUE MPEICTABICHUNA O POJIM MAaTEMAaTUKH B Pa3BUTUU LIUBUIIU3ALUU
U KYJIbTYpBI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaeTcs Y4YeOHBIM Kypc «Amredpay,
KOTOPBIM BKIIIOYAET CJEAYIOUINE OCHOBHBIE pa3lenbl cojiepxaHus: «Uuciaa u BBIYUCICHUNY,
«AnreOpanyeckue BbIpaXeHUsN», «YpaBHEHUS U HEPABEHCTBaY, «DYHKIIUI.

B coorBercTBUM ¢ y4eOHbIM IuiaHoM (Bapuant 1 AOOII OOQO) Ha usyyeHue
yueOHOro Kypca «AJjredopa» ¢ 7 no 9 kiacc OTBOJIUTCS HE MEHEe 3 4acoB B HEJENIO, BCETO 3a
Tpu Tosa ooyuenust — 306 gacos.

Oco0eHHOCTH pacnpeeieHUs1 y4eOHOr0 MaTepuasia. Y 4eOHbI Kypc «AJiredopay.

Pacnpenesienue mporpaMMHOro marepuasia y4eOHOro kypca «Aaredopa» B AOOII
000 (BapuaHT 1) COOTBETCTBYET HOoOoI1 000.



COJEPKAHUE OBYYEHUA
7 KJIACC

Yucsia v BIYUCTIEHUS

JlpoOu OOBIKHOBEHHBIE W JCCATHYHBIC, MEPEX0] OT OJHOW (opmbI 3amucu Ipoder K
npyroii. [ToHsiTue panoHaIbLHOTO YKCIIa, 3alMCh, CPABHEHHUE, YIOPSAAOYUBAHUE PALlMOHATBHBIX
yucen. ApudmeTrudeckue ASHCTBUS ¢ pallMOHAIBLHBIMU YKcliaMi. Pemenue 3a1ad U3 peabHON
MIPAKTUKU Ha YacTH, Ha JPOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTelieM: OMpelesieHHe, npeoOpa3oBaHUe BBIPAXKEHUN Ha
OCHOBE OTIpefieNieHus], 3anich 0onbuX yrcesn. [IponeHTsl, 3anich IPOIEHTOB B BUJIE IpOOU U
npobu B BUJE MPOLEHTOB. TpU OCHOBHBIE 33Ja4d Ha MPOLIEHTHI, PEIIeHHE 3a/1a4 U3 peanbHOI
MIPaKTUKU.

[IpumeHeHue MPU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHast MPONOPLUOHATBHOCTH.

AsiredOpanyeckue BbIpasKeHU s

[IepemenHble, YMCIOBOE 3HAYEHUE BBIPAKEHUsI ¢ MEpeMEHHOW. JlomycThuMble 3HAYEHUS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUIE (DOPMYIBL.
Boruncnenus no ¢popmynam. IlpeobpazoBanue OyKBEHHBIX BBIPa)KE€HUI, TOKIECCTBEHHO PaBHBIC
BBIPAKEHUS, MIpaBWIIa MpeoOpa3oBaHUsl CyMM U MPOU3BEIECHUH, MpaBHiia PACKPHITUS CKOOOK U
MPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBoiICTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

OpHounenbl 1 MHOrOwIeHbl. CTeneHb MHOrouwieHa. Cio)keHue, BEIUNTaHUE, YMHOKEHUE
MHOTOWIEHOB. DOPMYINbI COKPAIIEHHOTO YMHOKEHUS: KBaJpaT CYMMBbI M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3noxkeHre MHOTO4JIEHOB Ha MHOYKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOpPEHb YpaBHEHHUS, MpaBuUiia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCUILHOCTh
YpaBHEHUU.

JluHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YWCIO KOPHEW JIMHEHHOTO YpaBHEHWS,
peleHre JMHEHHbIX ypaBHeHUU. CocTaBiieHHME ypaBHEHUM MO YCIOBHIO 3ajaud. Perienue
TEKCTOBBIX 33]1a4 C IOMOIIbIO YpaBHEHHIA.

Jlunelinoe ypaBHEHHE C OBYMS MEpEeMEHHBIMH U ero rpaduk. Cucrema ABYX JMHEHHBIX
ypaBHEHUW C ABYMs TepEeMEHHBIMHU. PelieHune cucreMm ypaBHEHHE CIOCOOOM ITOJCTaHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3a7a4 C IIOMOIIBIO CUCTEM YPaBHEHHI.

D yHKUNHA

Koopnunara toukum Ha mnpsMoi. UuciioBble NMPOMEXYTKU. PaccTosiHue Mexay IByMs
TOYKaMU KOOPJMHATHOU MPSMOIA.

[IpssmoyronpHas cuctema koopawHat, ocu Ox u Oy. AOcrucca M OpJAMHATA TOYKH Ha
KOOpAMHATHOM TuiockocTu. [IpuMepsl rpadukoB, 3amaHHbix dopmynamu. UteHue rpadukos
peanpHbIX 3aBuUcHUMOCTeil. [lonarue yaknun. I['padux dyakuun. CpoiicTBa GYHKIUH.
Jlunetinas ¢ynkus, e€ rpaduk. 'paduk dynknuu y = |X|. ['paduueckoe pereHne TMHEHHBIX
YpPaBHEHUM U CHUCTEM JIMHEHHBIX YPABHEHUN.

8 KVIACC

Yuciaa 1 BLIYUCTICHUA



KBagparueiii kopenp u3 uuncna. [lonstue 00 wuppanuoHaabHOM dwHcie. JlecaTuunbie
NpUOIIKEHNS PPalMOHANBHBIX yncen. CBoiicTBa apu(MeTHYecKX KBaJpaTHBIX KOPHEH U HX
MpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHHH M BBIYUCIEHUSAM. JlelicTBUTEIbHBIE
qucia.

CreneHsb ¢ 1enbIM MoKasaresneM U e€ cBoiictBa. CTaHgapTHas 3alIMCh YKCIA.

AsredOpanyeckue BbIpasKeHU s

KBanpathblil TpE€xusieH, pa3ioKeHne KBaJpaTHOTo TPEXUIeHa Ha MHOKHUTEIH.

AnrebOpandeckass apoOb. OcHOBHOE CBOWCTBO anrebpamdeckod mpobu. CroxeHue,
BBIUMTAHUE, YMHOKEHUE, JelieHue aiaredpandyeckux ApooOeil. ParmoHanbHble BBIpAXKEHUS U UX
npeoOpazoBaHHUeE.

YpaBHeHUs] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, GopMylia KOpPHEH KBaJpaTHOTO ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUWiA, CBOASIIMXCA K JWHEWHBIM H KBaapaTHbIM. [Ipocrteimue apoOHO-
paloHaIbHbIe ypaBHEHUSI.

I'padmyeckas uHTEpHpeTallisi YpaBHEHUN C JBYMS MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
ypaBHEHUM C AByMs TepeMeHHbIMU. [IpuMepsl permeHus CUCTEM HEJTWHEWHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a7a4 anreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HUX CBoiicTBa. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHON TmepeMeHHOW. Cuctembl
JINHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

D yHKUNHA

[Tonsarue pynkmuu. O6MacTh ONMpeaeIeHnss 1 MHOXKECTBO 3HaueHH (yHKIMUA. CriocoObl
3amaHus QyHKITUH.

I'padux ¢dynaxkumm. Urtenue cpoiictB ¢(yHkiuu mo e€ rpaduxy. [Ipumepsl rpaduxon
(GYHKIHM, OTpaXKaloINX peaabHbIe MTPOIECCHI.

OyHKIMH, ONMUCHIBAIONINE MPSAMYI0O U OOpaTHYIO MPOMOPLHOHANbHBIE 3aBUCUMOCTH, HX
rpadukn. ynxupn y = x°, y = x°, y = \x, y=|x|. [paduteckoe peureHie ypaBHEHNH U CHCTEM
YpaBHEHUU.

9 KJIACC

Yucya ¥ BLIYHCTIEHUS

PanronaneHbIe yncIa, UppalMOHATIBHBIC YHCIIA, KOHEYHBIC W OCCKOHEUYHBIC JCCSITHYHBIC
npoOu. MHOXKECTBO [IEHCTBUTEIBHBIX YHCEN, JCHCTBUTEIbHBIE YHCIIa KaK OECKOHEYHBIC
necATUYHBIE  IpoOu. B3auMHO  OJHO3HA4YHOE  COOTBETCTBHE  MEXKIY  MHOMXECTBOM
JNEUCTBUTEIbHBIX YUCET U KOOPAMHATHOM MPSAMOI.

CpaBHEHHME ICHCTBUTEIBHBIX YHCEN, apu(DMETHUYECKHE JEHCTBHUS C JICHCTBUTEIHLHBIMHU
YHCIIAMHU.

Pa3zMepsl 0OBEKTOB OKPYXAIOMIETO MHUpPA, IJIUTEIBHOCTH IPOIECCOB B OKPYXKAIOIIEM
MHpe.

[Tpubmmx€HHOEe 3HAYEHHWE BEIWYWHBI, TOYHOCTh MNpuOMmmKeHus. OKpYIJIIeHHE 4Yuce.
[Ipukuaka u orieHKa pe3yJbTaTOB BHIUUCICHUH.

YpaBHeHUs] M HEPABEHCTBA

JluneitHoe ypaBHeHue. Penienrne ypaBHEHUH, CBOAIIMXCS K TUHEUHBIM.



KBanmpatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOISMIIUXCA K  KBAJAPATHBIM.
bukBangpatHoe ypaBHenue. [Ipumepsl pelieHus ypaBHEHUU TPEeThed M YETBEPTOUM CTEMEHEH
pa3ioKeHUEeM Ha MHOYKHUTEIH.

Pemrenue JIPOOHO-PAIIMOHATIEHBIX YpaBHEHUH. Pemnrenue TEKCTOBEIX 3a7a4
anreOpandecKuM METOIOM.

VYpaBHeHHE C IBYMS NIEPEeMEHHBIMU M ero rpaduk. Pemenwe cucreM ABYX JTHWHEWHBIX
YpaBHEHUU € JBYMsI NepeMEeHHbIMU. PerieHue cucteM ABYX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOoe, a JApyroe — BTOpoi crtemneHu. ['padudeckas MHTEpIIpeTaIius CUCTEMbI YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 33724 anreOpandecKuM CIIOCOOOM.

YucnoBble HEpABEHCTBA M KX CBOMCTBA.

Pemienne nuHEHHBIX HEPABEHCTB C OJHOW TNEpPEMEHHOW. PelieHue cucteM JMHEHHBIX
HEpPaBEHCTB ¢ OAHOW mepemeHHOW. KBaaparHeie HepaBeHcTBa. ['paduueckas WHTEpHpeTaIus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DyHKUUHA

KBagparnunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapaboJIbl, 0Cb CHMMETPHUH TTapadoJIbL.

[padukn byrxumit: v =kx, y=kx + b, y=k/x, y=x", y= VX, y = [x| , 1 uX cBOiicTBa.

Yuci1oBble N0C1€10BATEIHLHOCTH U NPOrpeccuu

[ToHsiTHE YKMCIOBOI MOCIIEIOBATENILHOCTH. 3alaHUE TMOCIIEIOBATEILHOCTH PEKYPPEHTHOM
dhopmyroit u GopMyIIoi 1-TO YIIeHa.

Apudmernueckas U reomerpuyeckas — nporpeccur.  Dopmynsl  n-ro  ujeHa
apu(pMETHIECKON U TEOMETPHUIECKON ITPOTPECCHIA, CYMMBI TIEPBBIX 7 YJICHOB.

N3obpaxenne 4aeHOB apu(PMETHUYECKOM W TEOMETPHUYECKOW MPOTrpeccHuil TOYKaMH Ha
KOOPJIMHATHOM TUIOCKOCTH. JIMHEWHBI M SKCHOHEHUHMANIbHBIN pocT. CloXKHbBIE TPOLIEHTHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOTI'O KYPCA

«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA
JIn4yHOCTHBIE, MeTanpeMeTHble U IpeiMeTHbIe pe3yIbTaTbl OCBOEHHUS CJ1ab0BUAALIUMU
ooyyarouiumuca AOIl 000 pansa  ciaaboBuAAmMX obydawmuxcsa (BapuaHt 4.1)
cooTBeTcTBYIOT PI'OC OO0 ¢ yyeTOM UX 0COOBIX 06pa30BaTebHbIX NIOTPEOHOCTEMN.
[Inanupyemsblie pesysbTaTbl 0cBoeHUS AOII OO0 cOOTBETCTBYIOT COBPEMEHHBIM LeJIM
OCHOBHOI'0 061ero o6pasoBaHus, npeactaBieHHbIM Bo @PI'OC 000 kak cucrema
JIMYHOCTHBIX, MeTalpeAMeTHBIX U IpeMEeTHBIX JJOCTHXKEHUN 00y4YaroLerocs.

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHMSI TMPOrpaMMbl y4eOHOro Kypca «Amnredpa»
XapaKTepPU3yIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

MpOSIBICHUEM HWHTepeca K MPOLUIOMY W HACTOSIIEMY POCCHMCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTH)KEHHSIM POCCHUICKHX MAaTE€MATHUKOB W POCCHUUCKON
MaTeMaTHYeCKON IIKOJIbI, K UCIIOJIb30BAHMIO 3TUX JIOCTHKEHUH B JPYTUX HayKax U MPUKIATHBIX
chepax;

2) rpasKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHHUIO OOS3aHHOCTEH TIpa)KIaHWHA W pealu3aldd €ro Ipas,
MPEJICTAaBJICHUEM O MAaTeMaTHYEeCKHX OCHOBaX (DYHKIMOHUPOBAHUS PAa3IUUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TpakJIaHCKOTO oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJIEHHIO 3TUYECKHX NpOoOJieM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM IOCTHUKEHHM
HayKH, 0CO3HAHHEM BaKHOCTH MOPAJILHO-3THYECKUX MPUHLIUIIOB B AEATEILHOCTH YUEHOTO;

3) Tpy10BO€e BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEHICHHM MPAKTUYECKHX 3aJady MaTeMaTHYeCKOU
HaIpPAaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOTO 00pa30BaHUs Ha MPOTSKEHUH BCel
KU3HU JJIS1 YCHEIHON Mpo¢ecCHOHANbHON AESITENbHOCTH U Pa3BUTUEM HEOOXOJAUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HWHAMBUAYaJIbHON TpaeKkTopuu oOpa3oBaHHs H
KU3HEHHBIX TJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIMTAHME:

CIOCOOHOCTBIO K SMOLIMOHAILHOMY M A3CTETUYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, pELICHUN, PACCYKICHUM, YMEHHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAlle B AESITETbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJOBEKa, NPUPOAbI U OOIIEeCTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKH Kak cepbl 4eloBEeYecKOW MAesTeNbHOCTH, ATAaloB €€ pa3BUTUS U
3HAYUMOCTHU JJISl Pa3BUTHUS LIMBUIIN3AIIMH, OBJIAJICHHEM SI3bIKOM MaTeMaTHKU U MaTeMaTHUeCKON
KyIbTYpOH KaK CpeICTBOM TIO3HAHHUS MHUpa, OBJIAJEHUEM MPOCTEUIINMH HaBbIKaMU
HCCIIEIOBATENIbCKON AEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (POpPMHPOBAHUE  KYJIbTYPbl  310POBbA M
AMOLMOHAJIBLHOTO (JIaronoJay4us:

TOTOBHOCTBbIO NPHUMEHATh MaTeMaTHYEeCKHE 3HAaHUS B HMHTEpPECax CBOETO 3/10POBbA,
BEJICHUS 3JI0POBOTO 00pa3a KW3HU (37I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U



OT/bIXa, peryispHas (u3nyeckas aKTHBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBBIKA PEQIICKCHU,
MPU3HAHUEM CBOETO IpaBa Ha OMIKUOKY U TaKOTO )K€ MpaBa IPYroro 4eJoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHEHTAllel Ha NMPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelleHus 3agad B o0nactu
COXPAaHHOCTH OKpY)Kalollel cpeabl, IUIAHUPOBAHMSI TMOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUI ISl OKpY»KaIoUIel cpebl, 0CO3HAaHUEM TJ00ATbHOIO XapakTepa SKOJOTHYECKUX
poOJIeM U yTel WX pelIeHNs,

8) apanTanms K U3MEHAIOIMMCS YCJIOBHAM COLUAIBLHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSX HEONPEAENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO AESITeNbHOCTh, B TOM YHCJE YMEHHE YUUThCS Y JAPYTUX
JoJiel, MpuoOpeTaTh B COBMECTHOM NIESATEIILHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HEO0OX0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHMI, B TOM 4ucie GOpMyIUpOBaTh UJIEH,
MOHSATHS, TUIOTE3bl 00 00bEKTax U SBICHUSAX, B TOM YHUCIIE paHee HEH3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CUTYyallMlO, BOCHPHHHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BbI30B, TPEOYIOMIMI KOHTpMEp, KOPPEKTUPOBATH NMPUHUMAEMbIE PEIICHUS U
nercTBUs, GOPMYIHPOBATEH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OTBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornyeckue 1eMcTBUSA:

® BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXKIY MOHATHAMH, (HOPMYIHpOBaTh OMpENENICHUs MOHSITUH,
YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCHU(PHUKAIIUU, OCHOBAHUS AJIs1 0000IIEeHUS
Y CPaBHEHMSI, KpUTEPUHU MPOBOJIMMOTO aHAN3a;

® BOCIPHUHHMATH, (OPMYIUPOBATH U MPEOOPA3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNbHbIE, €AUHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MIPOTUBOPEUUs B (hakTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU MJIsS BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

e JleNIaTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTUKHU, NEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3aKIIOUCHUH 110 aHAJIOTUH;

e pa3bupaTh J0OKa3aTelbCTBA MaTEeMaTHUECKUX  YTBEPKIEHUH (mpsMble U OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbIE JI0Ka3aTeNbCTBa
MaTeMaTH4ecKuX (PaKTOB, BBICTPAWBATh apryMEHTAlMIO, HPUBOAUTH MPUMEPHl U
KOHTPHIPUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBHIOMpaTh crmocod pemnieHus yd4eOHOW 3amayu (CpaBHUBATH HECKOJIBKO BapHAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASAIMINUNA ¢ YIETOM CaMOCTOSITEIbHO BBIIEICHHBIX
KpUTEPHEB).

Ba3oBrble nucciiegoBare/ibCKue AeiCTBHA:

® CIOJB30BaTh  BOMPOCHI  KaKk  KMCCIEAOBAaTENbCKUM  MHCTPYMEHT  MO3HaHMS,
hopmyIMpoBaTh BOIIPOCHI, bukcupyromnme MIPOTUBOpPEUHE, npobemy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE M JaHHOe, (OpPMHpPOBATh THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINIO, MHEHHE;



MPOBOJMTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOXKHBIH SKCIICPHMEHT,
HEOOJIBIIIOE HCCIICJOBAHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOH;

CaMOCTOSTENIBHO  (popMynupoBaTh 000OIIEHUST W  BBIBOJABI 1O  pe3yibTaTam
MPOBEIEHHOTO HAOJIOACHHS, MCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTh MOJYyICHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE MPOIECCa, a TAKXKE BBIIBUTATh TPEIOI0KCHHUS
0 €ro Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBIISITh HEIOCTATOYHOCTh M M30BITOUYHOCTH MH(OPMALMU, JAHHBIX, HEOOXOIUMBIX
JUIS pellieHus 3a/1auu;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHGOPMAIIIO
Pa3IMYHbIX BUJOB U (POPM MpEACTaBICHHUS;

BbIOMpaTh (hopMy MpeAcTaBieHus] HHGOPMALMK U WIUTIOCTPUPOBATH pelllaeMble 3a1a4u
cXeMaMu, AuarpaMMaMHu, HHOM rpadukoi U MX KOMOUHALUSAMU;

OIICHUBATh HAJEKHOCTh MHGOPMAMHU IO KPUTEPUSM, MPEATIOKEHHBIM YUYUTEIIEM UITU
c(OpMyIUPOBAHHBIM CAMOCTOSITEIHHO.

KomMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUSA:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSAMU U LIETISIMU
oOlIeHus, SICHO, TOYHO, T'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y peIIeHMs 3aa4l, KOMMEHTHPOBATh
MOJTy4CHHBIN pe3yJbTarT;

B X0JIe 00CYXACHHS 3a7aBaTh BOMPOCHI TIO CYIIECTBY 00CYXIaeMOM TEMBbI, TPOOIEMBI,
pemaeMoil  3ajaud, BBICKA3bIBaTh WJEH, HallEJICeHHbIE Ha TIOUCK peIIeHHUS,
COMOCTABJATh CBOU CYXKICHHMS C CYXKJACGHUSMU JPYTMX YYaCTHMKOB JMAjora,
0OHapY)KUBaTh pa3Inuue U CXOJCTBO MO3UIIHNMA, B KOPPEKTHOH popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3yNbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIECAOBaHMsI, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHUS € Y4ETOM 3ajad Ipe3eHTAalUd U
0COOEHHOCTEH ayJTUTOPUH,

MOHUMATh M HMCHOJb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAWBHIYaIbHOU pPabOTHI
MIPU pelIeHnH y4eOHbIX MaTeMaTHUECKUX 3aa4;

MPUHUMATD 11eJIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboTHI, pacmpenessiTh BUIAbI padbOT, JAOTOBAapHUBATHCSA, OOCYXKIATh TMPOIECC H
pe3ynbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax padboTel (00CYyXaeHHs, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI M JIPYTHE), BBIMOJHATH CBOI YacTh PabOThl U KOOPIMHUPOBATH
CBOM JICHCTBUS C JAPYrUMH YiI€HAMH KOMAaH[Ibl, OLIEHUBATh KaYECTBO CBOEr0 BKJIAJa B
0Ol MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbI€ YHUBeEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranuszanms:

CaMOCTOSITEJIEHO COCTAaBJIATh IUIAH, aJTOPUTM DEHICHHS 3aaaud (MM €ro 4acTh),
BBIOMpATh CIOCOO pemieHusT C y4€TOM HMMEIOIMIUXCS PEeCYpPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAapHaHTHI PEIICHUH C y4ETOM
HOBOU MH(pOpPMAITHH.



CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:
® BJAJCTHh CIIOCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca M pe3yibTara perieHus
MaTeMaTUUEeCKOM 3a/1aum;
® TMPEIBHACTHh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH MPH PEIICHUH 3a7a4H, BHOCUTh
KOPPEKTUBBI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIICHWBATh COOTBETCTBHE PE3YNIbTAaTa JACATEIHHOCTH MOCTABICHHOM 1€ M YCIOBHSIM,
OOBSCHATh TPUYUHBI JIOCTHKEHUS WJIA HEIOCTHKEHHUS I[N, HAaXOJWTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 7 kJjacce OOydalOMMICS TOJIYYHT CICIYIONIAE TMPEIMETHBIE
pe3yNabTaThI:

Yucsaa v BIYUCTICHUS

BoimonHsATh, coderass yCTHbIE M INMUCBbMEHHbIE NPUEMBI, apudmMeTHyecKkue IeHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPAKEHUN, NPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI U
NpuEMBbl  BBIYMCICHHS] 3HAUEHUN JPOOHBIX BBIPAKEHUH, COJEp)KalUIUX OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH.

[Tepexomuts OT omHOM (POPMBI 3amucCH YHCEN K Apyroi (mpeoOpa3oBhIBATh JACCATUIHYIO
IpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OCCKOHEYHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YIOPSAI0UMBATH PAlMOHAIIbHBIE YUCIIA.

OKpyrisTh 4yncia.

BbINoJIHATE NPUKUIKY U OLIEHKY pEe3ysibTaTa BHIYMCIEHUH, OLIEHKY 3HAaYEHUI YHCIOBBIX
BbIpa)KE€HUI. BBIMONHATH JEMCTBUS CO CTENEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh NPU3HAKK JEIUMOCTH, Pa3i0KeHHe Ha MHOYKUTEIN HATYPaJTbHBIX YHUCE.

Pemarth mnpakTHKO-OPUEHTHPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIUYHH,
MIPOMOPLUOHAIBHOCTBIO BEJIMYMH, TPOLEHTAMH, HHTEPIPETUPOBATH PE3YAbTAThl PEIICHUS 33124
¢ y4€TOM OTrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU paccCMaTpUBAaEMbIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOCHHS y4EOHOTO MaTepHaa.

Haxoauth 3HaueHus OyKBEHHBIX BHIPaKEHUH MPU 3aJaHHBIX 3HAUEHUSAX TEPEMEHHBIX.

BoimonHaTe peobpazoBaHus LENOT0 BhIPAKEHHS] B MHOTOWIEH MPHUBEACHUEM MOI0OHBIX
ClIaraeMbIX, paCKpbITHEM CKOOOK.

BbInoyHATE yMHOKEHHE OJHOYJIEHAa Ha MHOTOWIEH W MHOTO4YWIeHa Ha MHOTOYIEH,
MPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3iokKEeHNE MHOTOWIEHOB Ha MHOMKUTEIH C TOMOINBIO BBIHECEHHUS 3a
CKOOKM OOIIIero MHOXHTENs, TPYNIUPOBKU ClIaraéMbIX, IpUMEHEHUs1 (POpMyNl COKpaII€HHOTO
YMHOKEHUS.

[IpumensaTsr npeoOpazoBaHWs MHOTOWIEHOB [UIS pEUICHHS pPa3IMYHBIX 3a1ad  u3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTETICHEH C HATYpaJbHBIMU MOKA3aTEISIMU I TpeoOpa30BaHMs
BBIPAKCHUM.



YpaBHeHUsI M HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHON IMEPEMEHHOM, MPUMEHsSl MpaBujia Mepexoaa OT
UCXOJHOTO ypaBHEHUS K pPaBHOCUIBHOMY eMy. I[IpoBepsiTh, SBISETCS JU YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTH rpaduueckre MeTO bl IPH PEHICHUN JTUHEWHBIX YPAaBHEHUHN U UX CUCTEM.

[TopOupath npuMepsl map 4uces, SBISIOMIUXCS PEIICHUEM JTUHEHHOTO YpaBHEHUS C IBYMSI
MePEMEHHBIMHU.

CtpouTh B KOOPAWHATHOM TIUIOCKOCTH TpauK JIUHEHHOTO YypaBHEHUS C JABYMS
MIEPEMEHHBIMH, MOJIb3YACh I'PpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemarh cucteMbl ABYX JIMHEHHBIX ypaBHEHHUI C JBYMSI MEPEMEHHBIMU, B TOM 4YHUCIIE
rpauIecKy.

CocrTaBnaTh M pemiaTh JIMHEHHOE YpaBHEHHME WJIM CHCTEMY JIMHEHHBIX YpPaBHEHUH I10
YCIIOBUIO 3a/layM, UHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Jaydl TMOJy4eHHBIN
pe3ynbTarT.

DyHKUUHA

N3ob6paxkaTh Ha KOOPAMHATHOW TMPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIWHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alHMChIBaTh YHCJOBBbIE TPOMEXKYTKH Ha
anreOpanvecKoMm sI3bIKE.

OTtmedaTh B KOOPAMHATHOM MJIOCKOCTHM TOYKM IO 33JaHHBIM KOOPAWHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKIHi. CTpouTh rpaduk GyHKIUH y = [X].

OnuceiBaTh € NOMOIIBIO (PYHKIUI H3BECTHBIE 3aBUCHUMOCTH MEXAY BEJIWYMHAMMU:
CKOPOCTb, BpEMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpadudeckuid crocod MpeacTaBICHUs] W aHalu3a MHPOpPMAIUU, WU3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydeHuss B 8 kJjiacce OOydyarOmMMIACS TOJIYYHT CICIYIONIUE TPEIMETHBIC
pe3yIbTaThI:

Yucsa v BIYUCTIEHUS

Hcnonb30BaTh HayalbHBIE MPEJICTaBICHHUS O MHOXECTBE ACHCTBUTEIbHBIX 4YMCEN IS
CpPaBHEHHUSI, OKPYIJICHHS M BBIYMCIEHUM, HM300pa)kaTh [EHCTBUTENIbHBIE YHUCIA TOYKAMU Ha
KOOPJIMHATHOU MPSIMOIA.

[IpumeHsaTh TMOHATHE apU(PMETHYECKOro KBAJAPATHOIO KOPHS, HAXOJUTH KBaJpaTHBIE
KOPHH, UCIIOJIb3YS PU HEOOXOIMMOCTH KalIbKYJIATOP, BBIMIOJIHATH IPe0Opa30BaHUs BhIPAKECHUIH,
coJiepKalluX KBaJpaTHbIe KOPHU, UCITIOIb3ys CBOWCTBA KOPHEH.

Hcnonb3oBath 3amvcu OONBIIMX M MaJbIX YUCET C MOMOUIBIO JECATUYHBIX ApoOer U
creneHel yucna 10.

AsiredOpanyeckue BbIpasKeHU s

[IpyuMeHSTh MOHSATHE CTENEHH C LEeJbIM I0Ka3aTelieM, BBINMOJHITH IPeoOpa3oBaHUS
BBIPAKEHUH, COAepKAIUX CTENEHU C LIEJIbIM MOKa3aTeJIeM.

BbInoNHATE TOXK/AECTBEHHBIE NPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAXKEHUH HAa OCHOBE
MpaBWJI JCHCTBUIM HAaJl MHOTOWICHAMU U alreOpandecKuMu JpoOsiMH.

PacknaapiBaTh KBaipaTHBIN TPEXUICH HA MHOYKUTEIH.

[IpumensaTs mnpeoOpa3oBaHUs BBIPAKEHUM s pEIICHUS pa3IMyHBIX 3a7ad  u3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA



Pematp nuHeliHble, KBaJpaTHbIE YPaBHEHUS U pallMOHAJIbHbIE YPAaBHEHUS, CBOJSLIUECS K
HUM, CCTEMBI IByX YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBoauTh mpocTeie UcCiaea0BaHus YpaBHEHUN U CUCTEM YpaBHEHUM, B TOM YHUCJIE C
MpPUMEHEHHEM TpapUuecKux IMpeacTaBiIeHui (yCTaHaBIMBAaTh, HMMEET JIM YypaBHEHUE WIIHU
CUCTEMa YpaBHEHUH pellIeHus], €CJIM UIMEET, TO CKOJIbKO, U Tpoyee).

[TepexomuTs OT ciioBecHOW GOPMYIHPOBKH 3amaud K €€ anreOpandeckod MOJAeNId C
MOMOIIBI0 COCTAaBJCHUSA YPaBHEHMsS WJIM CHCTEMbl ypaBHEHHWI, WHTEpIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H MOJIYYeHHbIN pe3ynbTar.

[IpyMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLIEHKH, pellaTh JMHEHHbIE
HEpaBeHCTBA C OJHOM MEpPEeMEHHOM W WX CHCTEMbI, JaBaThb TIpadUUecKyl0 HLIIOCTPALUIO
MHO>KECTBA PEILlIEHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lorumath ¥  UCHONB30BaTh  (DYHKIMOHANBHBIE TOHATHUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE OO0O03HAYCHHS), ONPEACNATh 3HaueHHWE (YHKIMU 10 3HAYCHHIO apryMEHTa,
ompenessaTh CBOMCTBA PyHKIMH 1O €€ TpaduKy.

CtpouTts rpadiku 51eMeHTapHbIX (PYHKIMI BUA:

y=kix, y=x%, y=x,y = x|, y = VX, OHCBIBaTH CBOICTBA UHMCIOBOIl (DYHKIHH MO €&
rpaduky.

K xonmy oOydeHuss B 9 kJjacce 0OOydyarOmMIACS TOJIYYHT CIEIYIONIME TPEIMETHBIE
pe3yNabTaThI:

Yucsaa v BIYUCTICHUS

CpaBHUBaTh U YIOPSAIOUNBATH PAllMOHAIIbHBIE U UPPAIMOHATIbHBIEC YHCTIA.

BoimonHaTe apudmeTrueckrie JeMCTBUs C palluOHATBHBIMU YHCIaMH, COUYeTas YCTHBIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BHIYUCICHHS C UPPAUOHATLHBIMU YHCIIAMH.

Haxonuth 3HaueHus CTENeHel ¢ IeNbIMH MMOKa3aTels MU U KOPHEH, BEIUMCIATH 3HAUCHUS
YHCIIOBBIX BBIPAXKECHUH.

OxpyryiaTh JeHCTBUTENIbHBIE YHCIIA, BBINOJHITH NPUKUIKY pe3yibTaTa BBIYMCIICHUH,
OILICHKY YHCJIOBBIX BBIPAKEHHI.

YpaBHeHUs] M HEPABEHCTBA

Pemars nuHeilHble M KBaJpaTHbIE YpaBHEHUS, YypaBHEHHUS, CBOJIIIMECS K HUM,
npocTeime JpoOHO-pallMOHAIbHBIE YPAaBHEHHUS.

Pemath cuctembl IByX JIMHEHHBIX YpPaBHEHHMM C JBYMsI MIEPEMEHHBIMU M CHCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SIBJISIETCS JIMHEWHBIM.

Pemarp TekcToBble 3amauM aiareOpandeckuM CIOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CHCTEMBI IByX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTeilie Ucciaea0oBaHus YpaBHEHUN U CUCTEM YpaBHEHUM, B TOM YHUCJE C
MPUMEHEHHEM TpapuuecKux IMpencTaBiIeHui (yCTaHaBIMBAaTh, HMMEET JIM YypaBHEHUE WIIHU
CUCTEMa YpaBHEHUU pellIeHus], €CJIU UIMEET, TO CKOJIbKO, U Ipoyee).

Pemars nuHeliHble HepaBeHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)xkaTh pelIeHHe
HEPAaBEHCTB Ha YHCJIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemarh cucTteMbl JMHEMHBIX HEpPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIHE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pEUICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOW MPSIMOH,
3aMuChIBaTh PEUICHHE ¢ TOMOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MIPH PEIICHUH PA3IMYHBIX 33/1a4.

DyHKUNUHA



Pacrnio3HaBath QyHKIMH H3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXeMAaTHYECKU PACIIOJIOKEHUE HA
KOODMHATHOM IIOCKOCTH rpaduKkoB GyHKIMN Buna: y = kx, y = kx + b, y = k/x, y = ax* + bx +
¢, y=x, y=1x y = |x|, B 3aBHCHMOCTH OT 3Ha4eHHi1 KO>(PPHIMEHTOB, ONICHIBATE CBOICTBA

GyHKIIHN.

Crpouth u u300pakaTh CXeMaTUYECKU TpapuKu KBAIPATUYHBIX (YHKIIMM, OMHCHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKITHI 10 UX Tpadukam.

PacnoznaBate  kBagpatuuyHylo (QyHKUMIO 10 Qopmyine, MPUBOJUTH  IpPUMEpPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKH, TEOMETPHUH.

Yuci10oBble N0C1€10BATEIHLHOCTH U POrpeccuu

Pacnio3znaBath apupmMeTHUECKyI0 U T€OMETPUYECKYIO MPOTPECCHH MPU Pa3HbIX criocodax
3aJlaHusl.

BbINOJIHATE BBIUMCIIEHUS] C UCHOJB30BaHUEM (GOpPMYJT N-ro wieHa apudmernyeckoil u
reOMETPUUYECKON MPOrPECCHid, CYMMbI MIEPBBIX N YICHOB.

N3006paxaTh 4ieHbl NOCIeI0BaTEIbHOCTH TOUKaMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemartp 3amauun, cBsi3aHHBIE C YMCIOBBIMH IOCTEIOBATEIBHOCTMH, B TOM YHCIE 3aJaud
W3 peabHOM XU3HU (C UCTIOJIBb30BaHUEM KaJIbKYISITOPA, TU(PPOBBIX TEXHOJIOTHA).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM nudpoBbIe
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Uucna v BerurciieHus. PanioHanpHbIe ’5 1 bubmuorexa [JOK
4qucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 AJIrOpaieckHe BhpIKeHIA 27 ! https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 Y PaBHCHH! H HEPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
. 1
4 Koopmmatst u rpaguicu. Dyniciin 24 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
1
> lostopernne u 0bodmene 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 5 0




8 KUIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 Uucna u Beruucienus. KBagparHeie KOpHU 15 hitps://m.edsoo.rw/7841 7afg
) Uucna u Berarciienus. CTeneHb ¢ MeNbIM . bubmuorexa [JOK
[oKa3aresieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BHIPAKEHHS. 5 | bu6mmoreka [JOK
KBanparssiii TpEX4IIEH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIPAKEHHS. 15 | bu6mmoreka [JOK
Anrebpanyeckas 1poob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. KBajpaTHbie bubmmoreka [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI bubmmoreka [JOK
6 . 13
YPaBHEHUH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
. 1
7 VYpaBHeHHUs U HepaBeHCTBA. HepaBeHncTBa 12 hitps-//m.cdsoo.rw/7f41 7afg
bubmuoreka [JOK
8 PynKuuK. OCHOBHEIE NOHATHA > https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
¢ Dymxim. Hucnospie Gyricin ? https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 losTopenne i oboOmerHe 6 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 5 0




9 KUIIACC

KosmnyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoubublie | IlpakTHyeckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Uucna u Beruucienus. JleicTBuTenbHbIC 9 bubmmoreka [JOK
YyucIa https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubmmoreka [JOK
OJHOM NEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 | bubmmoreka [JOK
YPaBHEHHMU https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
.H 1 1
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 hitps-//m.edsoo.rw/7419d08
bubmuorexa [JOK
> Oynxunn 16 ! https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
1
6 Yucnossle OCIIEI0BATEILHOCTH 15 hitps://m.edsoo.ru/7£419d08
7 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3AIUS 13 | bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0










