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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHslii Kypc «Anrebpa W Havajla MaTEeMaTHUYECKOTO aHAIM3a» SIBISICTCA
OJTHUM W3 HamOoJiee 3HAYMMBIX B IMPOrPaMME CPEIHEro OoOIIero odpa3oBaHUS,
IOCKOJIbKY, C OZHOW CTOPOHBI, OH OOECleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y uis
M3YUCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOMl CTOPOHBI, (hopMUpYeET
JOTHYECKOe M abCTpaKTHOE MBIIIICHHE 00yJYaroNInXcs Ha YpPOBHE, HEOOXOAMMOM
JUTsl OCBOEHUSI MH(GOPMATHKH, OOIIECTBO3HAHUSA, UCTOPUHU, CIOBECHOCTH U JPYTUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromuecss OBJIaJeBaIOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (opMmynHpyer cBou
JTOCTHXKEHHUS B MaTeMaTHuecKkoit popme.

VYyeOHbIlt Kypc anreOpbl U Hayajd MaTEMaTHYECKOro aHalu3a 3aKJaJbIBaeT
OCHOBY JJI YCIEHIHOI'O OBJAJACHHUS 3aKOHaMU (U3UKHU, XHUMUHU, OHOJIOTHUH,
MOHMMaHUSI OCHOBHBIX TEHJEHINI Pa3BUTHUSI SKOHOMUKH M OOIIECTBEHHON JKU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIIb30BaTh WX Ui JajbHeWiero oOpa3oBaHUs U B
MOBCEIHEBHON XM3HU. B TO ke Bpemsi oBlajeHHe aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKIMSIMH anreOpsl M MaTeMaTHYeCKOro aHalli3a pa3BHUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTB, JIOKa3hIBATh
YTBEpPXKJICHUS C MOMOIIBI0 MHAYKIMUA U PacCyXaaThb AETYKTUBHO, UCIOIb30BaTh
00001IIeHNe W KOHKPETH3aIlul0, a0CTparupoBaHWE W aHAJOTHIO, (OPMHPYET
KpPEaTUBHOE ¥ KPUTUYECKOE MBIIILIICHHUE.

B xoxe usyuyenus yueOHOro kypca «Anrebpa M Hadajla MaTeMaTH4E€CKOIro
aHan3a» 00ydYarolluecs: MOJY4YaroT HOBBIM ONBIT PElIeHUs NMPHUKIAJHBIX 3ajad,
CaMOCTOSITENTFHOTO MOCTPOCHHSI MaTeMaTHUYECKUX MOJIENe peabHbIX CUTYalluH,
UHTEpIpETallid  TOJIYYCHHBIX  pEHICHW, 3HAKOMATCS €  MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE, HAYKE M HUCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMU M KX aBTOPAMH.

VY4eOHbIll Kypc 00JafaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM MOTEHIIHAJIOM,
KOTOPBI peanu3yeTrcss Kak 4Yepe3 Y4eOHbIM MaTepuan, CrocoOCTBYIOMINI
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
NeSITEeNbHOCTH, TpeOyroleil MpOJOKUTEIbHOM  KOHIIEHTpAlMd BHUMAaHUS,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3a TIOJYYCHHBII
pe3ynbTar.

B ocHoBe Mmeromuku oOydeHHsl anreOpe M HavallaM MaTeMaTHYECKOro
aHaJIn3a JISKUT ACSITeIbHOCTHBIN NMPUHIUI 00yUYEHUS.

B crpykType yueOHOoro kypca «Anrebpa M Hadajga MaTeMaTHUYECKOIO
aHalM3a» BBIICTICHBI CIEAYIONINE COJepKaTEIbHO-METOANYecKre TuHuu: «Uucna
U BBIUUCIEHUS», «DyHKIIUU U rpaduku», «YpaBHEHUs U HEpaBEHCTBa», «Hauana



MaTeMaTUYeCKOro aHanu3a», «MHOXkecTBa © JIOTMKa». Bce OCHOBHBIE
COJIEP)KATEIIbHO-METOAMYECKUE JIMHUMA W3YYaloTCS Ha TPOTSDKCHUU JBYX JIET
o0y4yeHHs Ha ypOBHE cpenHero oOmiero oOpa3oBaHWs, €CTECTBEHHO IOIOIHSS
ApYr Ipyra U MOCTENEHHO HACHINIAsCh HOBBIMU TE€MaMHu M pasjenamu. J[aHHbIN
yu4eOHBI KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKONBKY OOBEAMHSET B cede
cofiep)KaHWEe HECKOJIbKUX MaTeMaTUYeCKHX JAHUCHUIUIMH, TaKUX Kak anre0pa,
TPUTOHOMETPHUS, MAaTEMAaTUYECKUN aHaINU3, TEOpUsS MHOXKECTB, MaTeMaTU4ecKas
noruka u apyrue. [lo mepe Toro kak oOywaromiuecsi OBJaneBalOT Bc€ Ooree
IMIMPOKUM MaTEMaTHYECKUM allllapaToM, Y HUX MOCIEN0BaTeNbHO (hopMHUpyeTCsa U
COBEPILEHCTBYETCS yMEHHE CTPOUTh MAaTEMAaTUYEeCKYl0 MOJAENIb peajbHOU
CUTYalluH, PUMEHITh 3HAHUS, MOIYYEHHbIE IIPU U3YYEHUU y4eOHOro Kypca, JJIs
pEIIeHUsI CaMOCTOSITEIFHO C(HOPMYITMPOBAHHONW MAaTEeMaTUYECKOM 3a/1aud, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConepxatenbHo-MeToanYecKas JUHUS «Uuciaa ¥ BBIYMCICHHUS» 3aBEpILACT
(opMupOBaHUE HABBIKOB HCIOIb30BaHUS JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI0 00111ero 00pa3oBanus. Ha ypoBHe cpenHero oomiero
oOpa3zoBaHus 0co0oe BHUMaHue  yaensiercss  (OPMUPOBAHMIO  HABBIKOB
palMOHATILHBIX BBIYMCICHHI, BKIIOYAIOMIMX B CE0Sl HCIOIB30BAHUE Pa3IHMYHBIX
dopMm 3amucu 4yucia, yMEHHE JeaThb NPUKUIKY, BBIIOIHATH MPUOIMKEHHBIE
BBIUMCIICHHS, OLEHUBATh YWCIIOBBIE BBIPAXKEHHs, pabOTaTh C MaTEeMAaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroImIMMCS MHOXECTBA HATypPaJbHBIX, IIETBIX,
pallMOHATBHBIX M JEHCTBUTENBHBIX  YHCENT  JONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpPHUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUYECKue 3aJayd M ONepaluu: JeJICHHE Halemo,
ONEPUPOBAHUE OCTAaTKAaMHU Ha MHOXKECTBE IIE€TBIX 4YHCEN, OCOOble CBOWCTBA
palMoOHANbHBIX M UPPALMOHANbHBIX YHCEN, apu(METHUYECKHE ONEepaliu, a TaKxKe
U3BJICUCHUE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocnenoBaTenbHOMY pPACHIMPEHHIO KpPyra HCHOIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMH MIX TPUMEHEHHS ISl PEIICHUs pa3iudHbIX 3a7ad
(dopMupyeTcsi NpeACTaBI€HNE O €IUHCTBE MATEeMaTHKU KaK HayKu U €€ pojiH B
NOCTPOECHUU MOJIENeH pealbHOTO MHpa, HIMPOKO HCIOJIB3YIOTCA 0000IIeHne u
KOHKPETH3aIHsI.

JIunust «YpaBHEHUS M HEPABEHCTBA» pPEATM3YeTCs] Ha MPOTSKEHUH BCEro
oOyueHHusI Ha YPOBHE CpeIHEero oO0Imiero o0pa3oBaHUs, MOCKOJIbKY B KaXJIOM
pasnene IlporpamMmbl MpenycCMOTPEHO pEIIEHHE COOTBETCTBYIOUIMX 3anad. B
pe3ynbTaTe OOydaroluecsl OBIAJEBAIOT PA3IMYHBIMA METOJAAMU  PEIICHHS
palMOHATIBHBIX, HMPPALMOHANBHBIX, [OKA3aTEJbHBIX, JIOTAPUPMHUYECKUX H
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHUCTEM, a TakKke 3ajad,
cofepKamux mapamerpel. llodydeHHBIE yMEHHS IIMPOKO HCHOIB3YIOTCS MPHU



ucCae0BaHNU (DYHKIIUNA C TTOMOIIBIO MPOU3BOJHON, IPU PEIICHUU MPUKIATHBIX
3a/1a4 U 3a7a4 Ha HaXOXJEHHWE HauOOIbIITUX M HAUMEHbBIINX 3HAYEHUU (PYHKIUU.
JlanHasi comepkarenbHasi TMHUSL BKJIIOYAET B ce0s Takke (OpMUPOBAHHE YMEHUMN
BBITIONHATh ~ pacdy€érel 1o  QopMynaMm, mpeoOpa3oBaHusl  PAMOHAIBHBIX,
VPPALMOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TAKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbel. brnarogaps uM3ydeHUIo anredpandyecKkoro
Marepuana IMPOUCXOAUT  JNAJIbHEWIIEE  pPa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPAaKTHOTO MBINIJICHUS OO0YYarOIUXCs, (OPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHui, pabOTBl C  CHUMBOJBHBIMH  (oOpMamMu,  IPEJCTaABICHUS
3aKOHOMEpPHOCTEM W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpaBEeHCTB. AnreOpa
npennaraetr d(PQPeKTUBHbIE WHCTPYMEHTHI JUISI PEHICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J1a4, HAIJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToAuueckass JMHUA «DyHKIMM W TpaduKU» TECHO
neperieTaeTcs ¢ JPYruMU JIMHUSAMH Y4e0HOrOo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 331a€T MOCIIENOBATEIBHOCTh N3yUYEeHUSI MaTepruana. M3yueHne cTreneHHou,
NOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOWUCTB
U rpaduKoOB, UCIOIb30BaHUE (DYHKIMM ISl pelIeHus 3a7a4 U3 JAPYTruX y4eOHbIX
IIPEAMETOB U PEAJbHOM KM3HU TECHO CBS3aHO KaK C MAaTEMAaTHUYECKHM aHAIU30M,
TaK U C PEIICHUEM ypaBHEHUN M HepaBeHCTB. lIpu »ToM Oomblioe BHUMaHUE
yaensiercs: GOpMUPOBAHUIO YMEHHSI BbIpakaThb (POpMYJaMH 3aBUCHUMOCTH MEXIY
pa3NIMYHBIMM BETMYMHAMH, HCCIIEOBAaTh MOJYyYE€HHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3TON cofepKaTebHON JIMHUN HAIEICH Ha Pa3BUTHE YMEHUUN
Y HAaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCHUMOCTA MEXKAY BEIMYMHAMHU B
pazinuHor ¢dopme: aHaATUTHYECKOU, Tpaduueckoi u ciioBecHoi. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHATIOT .

ConepxarenbHass nuHusl «Hayana MareMaTHdecKOro aHaiau3ay IO3BOJISET
CYIIECTBEHHO PacCUIMPUTh KPYr Kak MAaTEMAaTHYECKUX, TAK U MPUKIAAHBIX 3ajad,
JIOCTYITHBIX OOYYaronuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIHMA, ONPEACTATh WX HAWOONbIINE W HAUMEHBIIHE
3HAQYEHUS, BBIYUCIATH Mom@aan ¢Guryp v oObEMBI TEJ, HAXOAWTh CKOPOCTH U
YCKOpeHus1 IpoueccoB. JlaHHasg copepKaTelbHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOCHHUSI MAaTEMaTHYECKMX MOJIENIEM pEAIbHBIX CUTYyaluu,
MO3BOJISIET HAXOAUTh HAWIy4Yllee PENICHHE B MPUKIAJHBIX, B TOM YHCIIE
COLMAJIBHO-?)KOHOMHUYECKUX, 3a/1ayaX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHUYECKOTO
aHanM3a CroCcOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (HOPMabHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN pPACIO3HABaTh MPOSBICHUS
3aKOHOB MAaTeMaTUKU B HayKe, TEXHUKE M UCKyccTBe. OOyuaroniuecs y3HAKOT O



BBITAIOIINXCS PE3YNIbTaTaX, IMOTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCKass TUHUS «MHOXKECTBa U JIOTHKa» BKIIIOYAET B
ce0s DJIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTMKH. TeopeTuko-
MHOYKECTBEHHBIE TIPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IIKOIHHON MAaTEMAaTHKHU
U TpeljararoT HamOoJjiee YHUBEPCAIbHBIA S3bIK, OOBEAUHSIOMIUN BCE pPA3EIIbl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCIMIUIMHBL M WX TNPWIOKEHWs B eAuHoe 1enoe. llosTomy BakHO nath
BO3MOXKHOCTh OOy4YaroIeMycsi TMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CleayeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAHUM U CIEJOBAHUE OMNpPEACIEHHBIM
npaBUjaM  TMOCTPOCHHS  JOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMU
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHUECKOTO MBIILICHUS
00yyarouuxcs, MO3BOISIET UM CTPOUTH CBOM PACCYKJIEHUSI HA OCHOBE JIOTMYECKUX
npaBwiI, GOpMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yueOHoM kypce «AnreOpa u Hayaja MaTEMaTHYECKOrO aHaIu3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTHMYECKOI'0 MOJEIMPOBAHHUS, KOTOpPbIE MPHU3BaHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJEICH peasbHBIX
CUTyaIlui, MCCIENOBAaHUS DSTHUX MOJENEH C MOMOIIbI0 amnmapara anreOpsl u
MaTeMaTUYECKOTO aHaliu3a, WHTEePIPEeTaluy MOMyYEeHHBIX pPe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KaXKJIBIN U3 Pa3JIeloB MPOTrPaMMBbI, TOCKOJIbKY BECh MaTepHall
y4e0HOTO Kypca IMPOKO WCIOJB3YeTCs I PEIICHHsS NMPUKIaAHbIX 3anad. [lpu
pEIIEHNH  peajbHBIX  NPAKTHYECKUX  3a7ad  oOydaromuecss  pa3BUBAIOT
HaOII0JaTeNbHOCTh, YMEHHE HAaXOIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONIb30BaTh ~ AHAJOTHIO, 0000maTh W KOHKPETU3UPOBATH  MpoOIJieMy.
HestenpbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEMICHHUS TMPUKIATHBIX 3a7a4
OpTaHM3yeTCs B IpOIecce U3YUEHHs BCEX TEM Y4eOHOro Kypca «Anredpa u Havyasna
MaTeMaTUYECKOTO aHaTN3ay.

Ha wusyuenne yueOHOro kypca «AnreOpa W Havajla MaTeMaTHUYE€CKOTO
aHanuza» oTBoauTcs 272 yaca: B 10 kiacce — 136 yacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).

Cesa3b padoueil nporpaMMbl ¢ IPOrpaMMoil BOCIIUTAHUS

[Ipu m3ydyenun ydeOHOro mpeamera «Ainredpa U Hayajga MaTeMaTHYECKOTO
aHaJIM3a» UCIOIb3YIOTCS CAEAYIONINE HANpPaBI€HUs BOCIIUTATEIbHON paboTHI:

1) B paboueii mporpamme 1ie5eBble OpUEHTUPHI PE3YyIbTaTOB BOCIIUTAHUS
HaxXOoJAT OTpaX€HUE B TPEOOBAHUAX K JMYHOCTHBIM pE3yJbTaTaM OCBOCHHMS



oOyyaromuMucs y4eOHOro mnpenMera «Aisredpa MW Hadajla MaTeMaTHUYeCKOro
aHaIHM3ay.

2) B cooTBercTBUM ¢ KaJeHAApHBIM TUIAHOM BOCIHTATEIBLHON pPabOTHI
IIKOJIBI HAa YpOKax aiareOpsl M Hadaja aHaju3a HCIOJb3YIOTCS KOHTEKCTHBIC
3aJjaHusl 10  MpOOJEMAaTWKE  Pa3IMYHBIX  HAMNpaBiICHUH  (YHKITMOHATHHOU
rPaMOTHOCTH, pa3pad0TaHHBIX HA OCHOBE MPOOJIEMHBIX CUTYaIUH.

3) Ha ypokax nmpuMeHSIIOTCS UTPOBbIE TEXHOJIOTHH, MPOOJIEMHBIN METOT
O0OyYCHHS B COTPYTHHYCCTBE.

4) B Teuenue rona YUEHUKaAM TpeJiaraloTcsi MpoeKThl U y4eOHbIe
UCCJIEIOBAHNUSA 10 aJIre0pe U HayalaMm aHajln3a.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Yucua 1 BBIYMCICHUSA

Paunonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOILIEHTHI,
OeckoHeuHble Tepuonnyeckue aApoou. [IpumeHenue apobelt U MPOIEHTOB IS
peLIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTPACIIEN 3HAHUU U PEaNIbHOW KU3HH.

JleicTBUTENBbHBIE YHCIA. PalnWOHaNbHBIE W HUPPALMOHAIBHBIE YHUCIA.
ApudmMernyeckre  omepalMd € JIEUCTBUTENbHBIMU  4yuciIaMd.  Mozayib
JENCTBUTENBHOTO YKCia U ero cBoicTBa. [IpuOmmkEéHHbIE BHIYHMCIICHUS, MPAaBUIIa
OKPYTJICHHUs], IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNMN.

Crenenp ¢ wensiM  mnokaszareneM. bunom Herorona. Hcenonbe3oBaHue
noaxodien popMbl 3aucH TEUCTBUTENBHBIX YUCEI JJIs PEHISHUS TPAKTUYECKUX
3a7a4 U MPEJCTABICHUS JaHHBIX.

ApupmMernyecknii KOpeHb HaTYpAJIbHOM CTENIEHU U €ro CBOICTBA.

Crenenp ¢ panuoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JNEHCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudgm uymcma. CpoiictBa jorapudma. JlecaTuuHble W HaTypabHBIC
JaorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M ApKTAaHI'€HC YMCJIIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE NPEOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIBHBIE ypaBHEHHMS WU ypaBHEHHUs-cliencTBusA. HepaBeHCTBO,
pelIeHrnEe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEICHUS LENbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOIOWIEHBI OT OJHOW IIEPEMEHHOMU. JlelleHne MHOrodjgeHa Ha
MHOIOWIEH ¢ ocTarkoM. Teopema be3y. MHorowiensl ¢  LEIbIMHU
koadpunmenramu. Teopema Buera.

[IpeoOpa3oBaHusl YHCTOBBIX BHIPAXKEHUHN, COJEPIKAIINX CTETIEHNU U KOPHHU.

NppanmonansHbie YPaBHEHHSI. OcHOBHBIE METOBI pemeHus
UPPALMOHAIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHUS MOKAa3aTEIbHbBIX

YPaBHEHUM.

[Ipeobpa3oBaHre BbIpaKEHHH, COEPIKALIUX JOTapru (MBI,

Jlorapupmudeckue ypaBHEHUS. OCHOBHBIC METOJIbI peIIcHUS
Jorapu(MUYECKUX YpaBHEHHI.

OcHoOBHbIE TPUTOHOMETPUUYECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUM. PellieHne TPUroHOMETPUIECKUX YPABHEHHI.



Pemrenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHui. Ornpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOWCTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHEHHUE OMPEACIUTENS I PEIICHUS
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PelleHume NpuKIagHbIX 3aJad C I[OMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccienoBaHne DOCTPOCHHOW MOJEIN €
MIOMOIIBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoenne maTeMaTUYECKUX MOJENIEN peallbHOM CUTYyalUUMHU C IOMOIIBIO
YPAaBHEHHMM M HEPaBEHCTB. lIpuMeHEeHHE ypaBHEHHMI W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3a/Jad W3 Pa3IuyHbIX 00JlacTeld HayKu U peajbHOU
HKU3HU.

DYyHKIUHN U TPaPUKHU

@yHKIusA, crnocoObl 3agaHus (yHKIMU. B3aumHO oOpaTHble (YHKIMH.
Komnozumnmss @ynkuuit. I'paduk  QyHKIuu. DneMeHTapHble NpeoOpa3oBaHUs
rpaduKoB QyHKITUH.

OO6nacth ompeneneHuss 1 MHOXKECTBO 3HaueHWW ¢yHKkumu. Hymu dyHKImm.
[TpomexxyTku 3HaKomoCTOSTHCTBA. Y€THBIE U HeuéTHBIe QyHKIMH. [leproguyeckue
¢ysakuuu. IIpomMexyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢bynkiuu. Hanbomnpiee n HauMeHbIee 3HaYeHUsT QYHKIIMUA HA TPOMEKYTKE.

JluneitHasi, KBaapaTuyHass W ApOOHO-TMHEHHAs (QYHKIUMH. DJIEeMEHTapHOE
UCCIIEIOBAaHNE U TOCTPOEHUE X IPAPUKOB.

CrenenHas (GyHKIMS ¢ HATypajdbHBIM U II€JIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpadguk. CpoiictBa UM rpaduk KOpHS N-OM CTENEeHH Kak (YyHKIMH OOpaTHOMU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[loka3zaTtenbHass u jorapupmuyeckass (QyHKUHMHU, X CBOWMCTBA M TpadUKH.
Hcnonb3oBanue rpagukoB GyHKIMMA 715 pelICHUs] YpaBHEHUH.

TpuroHoMerpruyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAJIIBHBIE 3aBUCMMOCTH B pEaJbHBIX IMPOLECCAX U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4ecKoOro aHaamsa

ITocnnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsS ITOCJIemOBaTeNbHOCTEN. MeTton
MaTEMAaTU4YECKON 170:014% 9102028 MoHOTOHHBIE U OTrpaHUYCHHBIE
MOCJIENOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHS MAaTEMATHYECKOI'O0 aHAIA3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuuecKas mnporpeccuu. beckoHeuHo yObIBaroImas
reoMmerpudeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON
porpeccuu. JIMHEUHbIM U YKCIIOHEHIHAIBHBIN pocT. Huncio €. @opMyJia CI0KHbBIX
npoueHToB. Mcnonp30BaHWE NPOrpeccHMy JUId  PELICHUS pealbHbIX 3aaad
IIPUKJIIAIHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W MX CcBOMcTBAa. Touyku paspbiBa. ACHUMOTOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa (YHKUMU HENpPEephIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JUIl PEUICHHWs HEpPaBEHCTB. lIpuMeHeHHne CBOMCTB HENPEPBIBHBIX
byHKIUN TS pereHust 3a1ad.

[TepBas u BTOpas npousBojHbie GyHKIMU. OnpeeneHue, TeOMETPUIECKUN U
(bu3MUecKil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTelNbHOU K rpaduKy (PyHKIIHH.

[IpousBoaHBIE  AIEMEHTApHBIX  (PYHKIUH. [IpousBogHass  CymMBl,
NPOU3BEICHUS, YACTHOT'O U KOMIO3UIINH (DYHKIIUH.

MHoKecTBa M JIOTHKA

MHo)kecTBO, olepanuy HaJ MHOXKECTBAMU M HX CBOMCTBa. [lnarpammel
Oiinepa—Benna. [IpuMeHeHHe TEOPETHUKO-MHOMXECTBEHHOIO ammapara s
ONMCAHNs PEAJbHBIX IPOLECCOB W SBICHUM, NPHU PELIEHUH 3a4ad W3 JPYTHUx
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeNbCTBO, PABHOCUIIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa 1 BBIYUCJICHUS

Harypanbnbie u ueneie uncna. [IpuMeHeHre TpU3HAKOB JAETUMOCTH LEITBIX
yycesl, HauOonpImuid obmmi aenutens (mamee — HOJl) m HamMmenbiiee oOmiee
kpatHoe (nanee — HOK), octaTkoB o moaysmto, anropurma EBkiuia juis pemeHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kowmrmnekcupie uucna. AnreOpawdeckass W TPUTOHOMETpHYECKash (POPMBI
3allUCH KOMIUIEKCHOTO 4Hcla. ApupMeTHUUecKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JIJISl PeIIeHUs (PU3NIECKUX U TEOMETPUIECKUX 3a1a4.

YpaBHeHUA U HEPABEHCTBA

Cucrtema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIC
CHCTEMBI U CUCTEMBI-CIIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHH C  IMTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PellieHre TpuroHoMeTpuYeCKUX HEPABEHCTB.

OcCHOBHBIE METOABI PEUICHUS TOKA3aTeNbHBIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PELICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEUICHUS CHUCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX,
UppalMOHANBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPAaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MMTAPAMETPAMH.



[IpumeHenne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3a/ad U3 Pas3uyHbIX 00JIacTel HayKh M peaibHOU
KU3HU, THTEPIPETALUS [TOJTYUYECHHBIX PE3YJIHTATOB.

DOyHKUuM U rpapuxu

I'padpux kommoszummu (yHkuumii. ['eomerpuueckue o0pas3bl ypaBHEHHUA U
HEPABEHCTB HA KOOPJAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U Tpa(UKH.

I'papuueckne meTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/Ibl PELIEHUS 3a/1a4 C TapaMeTPaMHU.

Wcnonb3oBanne rpapukoB (QYHKIUN UIsI MCCIENOBAaHUS IPOIECCOB U
3aBHUCUMOCTEHM, KOTOpblE€ BO3HUKAIOT NPHU PEIICHUH 3aJad U3 JPYTUX Y4eOHbIX
MPEAMETOB U PEATTbHOM KU3HMU.

Hauana MaTeMaTH4eCKOro aHaIu3a

[IpumeHeHne NMpou3BOAHON K MCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTH U
IKCTpeMyMbl.  HaxoxaeHue  HauOONbIIEr0 W HAUMEHBINEr0  3HAYCHUH
HEMpEepbIBHON (PYHKIIMH Ha OTPE3KE.

[IpumeHeHne NpPOU3BOJHON [JIsl HAXOXKIEHUS HAWIYYIIEro pEHIeHUs B
NPUKIAIHBIX 3a/adax, ISl ONpPEAENICHHs] CKOPOCTM M YCKOPEHHMs IMpoIlecca,
3a1aHHOTO (HOPMYJIIOH WK TpauKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKImMi. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

Wnrerpain. ['eomerpuueckunii CMBICIT UHTETrpala. Brruucnenue
ornpeaenéHHoro uarerpaia mno ¢popmyne Hetorona-JleOnuia.

[IpumeHeHue wHTErpana JJid HaxXOXKIEHUs IUIOWAAed IUIOCKHX (Uryp u
00BEMOB T€OMETPUUECKHUX TEIl.

[Ipumepsl pemenuit auddepeHnmaibHbiX ypaBHEHUN. MaTtemaTtuyeckoe
MOJEIMPOBaHUE pEANbHBIX MPOIECCOB € MOMOUIbI0  JauddepeHInaTbHbIX
YPaBHEHHM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYarOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUWCKOro  OOIIecTBa,  MPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBAxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
OpoIenyp TPa)xJaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
(GYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUHCKON TPaXKTaHCKOW WMICHTUYHOCTH, YBAKCHUS K
OPOLUIOMY M HACTOSAILIEMY POCCHUHCKONW MAaTE€MaTHKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTH>KEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJbI,
UCIIONIb30BaHUE JTHX JOCTIDKCHHUM B JPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHHME JTYXOBHBIX IEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, 3THUYECKOrO IMOBEJICHUS, CBSI3aHHOIO C MPaKTHYECKUM
OPUMEHEHUEM JIOCTH)KEHUII HayKH U JACSITEIbHOCTBIO YYEHOIO, OCO3HAHHE
JMYHOI0 BKJIa/ia B MOCTPOECHUE YCTOMYUBOIO Oy 1yIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIeHUH, PacCyKIEeHUI, BOCTIPUUMYHUBOCTh
K MaTeMaTUYECKUM aCTEeKTaM Pa3IN4HbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MAaTeMAaTHYeCKHE 3HAHUSA B
MHTEpECaxX 310pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXUM 3aHATUH U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-030OPOBUTEIBHON J1€SITENIbHOCTBIO;

6) TPy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K TpYyJy, OCO3HaHMUE LIEHHOCTU TPYAOJIOOUS, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHANIBLHONW  JESATENLHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pean30BbIBATH COOCTBEHHBIE JKMU3HEHHBIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeéMaTH4ecKoMy  oOpa3oBaHUIO U
caM0oOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOM HANpaBIeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb  JKOJOTMYECKONH KYJIbTYpbl, TOHHMAHHUE BIUSHUS
COLIMAJIbHO-D)KOHOMHUYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHON U COLMAIBLHOMN
Cpellbl, OCO3HAHHE TJIOOAIBHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HAa TPUMCHEHHE MATEMaTHWYeCKMX 3HAHWWA IS pEmIeHHs 3a7ad B 00JacTh
OKpY’)Karoliel cpelbl, IJIaHUPOBAHUE IIOCTYNKOB U OIICHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM ISl OKPYKAIOIIEH CPEeJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKONM HayKh Kak cdepbl UYelOBEUECKOM MAesTENbHOCTH, STaloB €€
pa3BUTHUS M 3HAYMMOCTH JUISI Pa3BUTUSl LIMBWIM3AIUU, OBJIAJAEHUE SI3BIKOM
MaTeMAaTUKU M MAaTeMaTUYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO M HUCCIEIO0BATEIbCKYIO JESATEIbHOCTh
UHAUBUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble 1ornyeckue NecTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
O0OBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIYy TMOHATHAMH, (POpMyIHpOBaATh
OTIpeieNIeHHs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK Kiaccu(ukaiuu,
OCHOBaHWsI /711 0000IIEHHS ¥ CPAaBHEHHMSI, KPUTEPUHU TTPOBOJIUMOTO aHATH3;

BOCIIPHHUMATh,  (HOPMYIUpPOBaTh ©  TPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC i OTPHUIIATCIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIIOBHBIC;

BBISIBJISITh MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOMECHUSAX W YTBEPKICHUSX, MpEAJiaraTh KPUTCPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JieNlaTh BBIBOJIBI C MCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPIKICHHIM
(IpsIMBIE U OT MPOTHBHOTO), BHICTPAUBATh apTyYMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC CYKICHHS M BBIBOJIBI,

BBIOMpaTh cmoco0 perieHuss y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEIIeHUs, BbIOMpaTh HamOoJee MOAXOMANUHA C  Yy4ETOM
CaMOCTOSITETTLHO BBIZICIEHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBaTe/bCKue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KakK HCCIEA0BATEILCKUN HHCTPYMEHT IO3HAHUA,
dbopmynupoBaTh  BOMPOCH,  (uKcHUpylOIHME  MpPOTHBOpeuYHe,  MpodieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpPMHpPOBATH THUIMOTE3y, APTYMEHTHPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAaHUE
110 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTuuecKoro 00beKTa, SIBICHUS, Tpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMU, SIBICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOIIOJICHUS, UCCIICIOBAaHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

PabGora ¢ unpopmanmei:

BBISBIIATE AChUIINTHI MH(POpPMAIMK, JTaHHBIX, HEOOXOAUMBIX JIJII OTBETAa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh W HMHTEPHPETUPOBATh HHGOPMAIIUIO Pa3IMYHBIX BHUIAOB U
dbopmM IpencTaBICHNUS,

CTPYKTYpHUpPOBaTh HMH(OpPMAILNIO, MPEACTABISIThL €€ B paziuyHbIX (opmax,
WJUTFOCTPUPOBATh IpaduyuecKH;

OIICHUBATH HaJIEKHOCTh nHopManu o CaMOCTOSTENBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

OO0menne:

BOCIPUHUMATH U (POPMYIIUPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMu OOIeHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTAX, JaBaTh IOACHEHUS II0 XOAY PELICHMs 3aJayH,
KOMMEHTUPOBATh MOTYyYECHHBIA PE3yJIbTaT;

B X0/ie OOCYKIEHMs 3a/1aBaTh BOIPOCH! MO CYHIECTBY OOCYKIAa€MOU TEMBI,
npoOJjieMbl, pelraeMol 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABJIATh CBOM CYXACHUSA C CYXICHUAMH APYIHMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, DKCIIEPUMEHTA, UCCIIEN0BaHNUA,
IPOEKTa, CaMOCTOATEIBHO BbIOMpPATh (OpMAT BBICTYIUIEHHA C YYETOM 3ajaad
Ipe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTAaBJIATH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4€TOM HOBOU MH(OpMaIuy.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJQJ€Th  HABBIKAMM  TIO3HABATENbHOM  peduieKCMW  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu  CaMOMPOBEPKH, CAMOKOHTPOJISI TPOIecca M pe3yibTaTa pelIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NpeBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HANICHHBIX OIMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH IPUUHHBI
JOCTHXKEHHUS WA HEIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEJIbHOCTD:

MOHMMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHIUBHIYaJIbHOU
paboThl mpU pelmieHuH Y4eOHBIX 3ajay, MPUHUMATh 1elb COBMECTHOMU
JESTENHbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON pPalOOTHI, pacmpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXAAaTh NPOLECC U Ppe3yiabTaT padoTHI,
000011aTh MHEHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIIOBBIX (opMax paboThl (0OCYykaeHUsI, 0OOMEH MHEHHII,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBIMIOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHbI, OIICHUBATH
KaueCTBO CBOETO BKJajJa B OOMIMU MPOIYKT IO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HNPEIMETHBIE PE3YJIBTATBI

K konmy obOyuenus B 10 kjacce oOyyarolmuics TOJYYHUT CIEAYIOIIUE
OpeaMeTHbIE Pe3ylbTaThl MO OTJACIBbHBIM TeMaM pabodell mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOr 0 aHAIIU3a»:

Yuciia 1 BBIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MOHSTHSAMU: PAIlMOHAIBHOE YHCIIO, OecKoHeYHas
nepuoanyeckas JApoOb, TPOLEHTHI, HPPALMOHATIBLHOE YHCIO, MHOXECTBA
PalMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEN, MOIYJb JEUCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpoOM M TPOUEHTHI JUIsl pelIeHUs NPUKIAIHBIX 3a/lad U3
PAa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

NPUMEHSTH NMPUOMKEHHBIEC BRIYUCIICHHSI, TIPABWIIA OKPYTJICHUS, TPUKUIKY H
OLICHKY pe3y/bTara BEIYMCICHUMN;



CBOOOJIHO OMNEpPUPOBaTh TOHATHEM: CTENEHb C IENbIM IOKa3aTeleM,
UCITIOJIB30BaTh MOAXOAIIYI0 (DOPMY 3aMKUCH ACHUCTBUTEIBHBIX YHUCEI JJIs PEIICHUS
NPaKTUYECKUX 3aJ1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTEIICHDb C PAIMOHAIILHBIM MTOKA3aTeIeM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMH: JIOTapu(PM YHCTa, AECATUYHBIE W
HaTypajbHbIE JJOrapu(Msbl;

CBOOO/IHO OMEPUPOBATH MOHATUSMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHIE€HC
YHUCJIOBOIO apryMEHTA;

ONEPUPOBATH MOHATHUSIMU: APKCHUHYC, aPKKOCUHYC M apKTAHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSAMU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHATh PA3jIUYHBIE METONBI DEIICHUS pPAIMOHAIBHBIX H JIPOOHO-
pallMOHAIBHBIX YpPAaBHEHUH, NPUMEHATh METOJI HWHTEPBAJIOB Uil PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHSATHUSAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOYJIEH C UeIbiMU KO3 PUIUEHTaMU, KOPHU MHOIOYJICHA, MPUMEHSTh
JIEJICHHE MHOTO4YJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera
JUISL PELLICHUS 33/1a4;

CBOOOJTHO ONEPHUPOBATH TOHITHSMHU: CHCTEMa JIMHEHHBIX ypaBHEHHH,
MaTpuila, ONPEACIUTENbh MAaTpPULbl 2 X 2 W €ro TEeOMETPUYECKHUN CMBICIH,
WCIIOJIb30BAaTh CBOMCTBA OMNpENENUTENss 2 X 2 1Jig BBIYMCICHHS €ro 3HA4YCHUS,
IPUMEHATh ONPEACIUTENIN JUIsL PELICHHUs] CHUCTEMBl JIMHEHMHBIX YpaBHEHUU,
MOJEIUPOBATh PEATBHBIE CUTYAllMH C ITOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHU,
MCCIIEIOBATh IOCTPOCHHBIE MOJEIA C MOMOIIBI0 MATPUIl U ONPEAEIUTEIIEH,
WHTEPIPETUPOBATH MOJIYUYCHHBIN pE3ybTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUWM C KOpPHSAMH JUIsl TNpeoOpa3oBaHUS
BBIPAXKCHUM;

BBITIOJIHATH NMPE0OPa30BaHUS YUCIOBBIX BBIPAKEHUM, COEPKAIIUX CTEIECHHU C
palMOHAJIbHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa jorapudmMoB JUISt npeoOpa3oBaHUs
norapu(MUIECKUX BBIPAKECHUN;

CBOOOJIHO OMNEPUPOBATh MOHATUSIMH: HppallMOHAJbHbBIC, TOKa3aTelbHbIE U
Jorapu(pMUUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHUS C TOMOIIbI0 PABHOCUIIBHBIX
IIEPEXO0J0B WA OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSATHh OCHOBHBIE TPUTOHOMETpHUYECKHE POPMYIIBI TSI TPeoOpa3oBaHus
TPUTOHOMETPHUYCCKHUX BBIPAKCHHIM;

CBOOOJTHO ONEPUPOBATH TOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOxomumblie  GOpMYJIBl  JUIsl  PEUICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYCCKHUX YPaBHEHUM;

MOJIETUPOBATh pealbHbIE CHUTYyallMM Ha $s3bIKE anreOpbl, COCTaBIATh
BBIDOKEHUSA, YpPaBHEHMsS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIEA0BAThH
MOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHMEM almnapaTa aireOphl.

DYyHKUUMN U TPAPUKU:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIINH,
B3aMMHO oOOpaTHble (yHKIMH, KoMmmo3uiusi GyHKUMA, Tpaduk GyHKIUY,
BBINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPUKOB (HYHKIIHIA;

CBOOO/IHO OIEpPHUPOBATh MOHATUSAMU: O0OJACTh OMpPENEICHHUS W MHOXXECTBO
3HaUYCHUN QYHKIMH, HYIH QYHKIUU, TPOMEXYTKU 3HAKOIIOCTOSTHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: UYETHBIE U HEYETHBIC (PYHKIIUH,
nepuoauvecKrue (HYHKIMH, MPOMEXKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI U
MUHUMYMbI (YHKIIMM, HauOonbllliee M HaWMMEHbIee 3HaueHWe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATHSIMU: CTENEHHAsT (DYHKIHS C HATYypaIbHBIM H
[ENbIM TOKa3aTeneM, TrpaQuK CTENeHHOW (YHKIMH C HATypaJlbHBIM U ILEIBIM
nokaszateneM, rpaduk KOpHs N-0i cTerneHu Kak (YHKIUU OOpaTHOW CTENeHH C
HaTypaJbHBIM ITOKA3aTENIEM;

OTepUPOBATh TOHITUSMU: JWHEWHAs, KBaJpaTHYHAs WU JPOOHO-IMHEHHAS
(GYHKIMH, BEITIOTHATH JIEMEHTAPHOE MCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPHUKOB;

CBOOOIHO OMEpUPOBATh MOHATHSIMH: IMOKa3aTelbHas U JorapupmMudeckas
GbyHKIIMK, WX CBOMCTBA U TrpaduKH, HMCIOIb30BAaTh MX TPAPUKUA [JIs PEIICHHS
YPaBHEHUI;

CBOOOIHO OMEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTD,
orpenesieHNe TPUTOHOMETPHUECKUX (YHKIIHI YUCIIOBOTO apTyMEHTa,;

UCMOIb30BaTh TIpaduku GYHKOUE JJI1  HMCCIENOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH NpU PEUICHUH 3a7a4 U3 JIPYTHX Y4eOHBIX MPEAMETOB U peasbHON
KHU3HU, BBIpaXKaTh (HOPMyJIaMi 3aBUCUMOCTH MEXIY BETHUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOO/IHO ONEpUPOBATHh MOHATUAMM: apumeTuyeckas U IeoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yObIBaIOIIasi FTeOMETpUUECKasi IPOrpeccusi, TNHEHHBIN U
AKCIIOHECHIIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCHM JJIS PEIICHUS pealbHBIX 3a/1ad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATHSIMU: MOCIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHHS
MIOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IIOCIEA0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXIECHUS MATEMAaTHUYECKOrO aHalM3a Kak aHalu3a
OECKOHEUYHO MaJIbIX;

CBOOOJHO OINEPUPOBATH MOHATHSIMHU: HENPEPBIBHbIE (PYHKUUH, TOUYKH
paspbiBa rpaduka QpyHKIIMH, acCUMOTOTHI rpaduka GyHKIUH;

CBOOO/IHO OIEpUpPOBaTh NOHATHEM: (YHKIUS, HENpEepbIBHAsS Ha OTpPE3KE,
IPUMEHATh CBOMCTBA HEMPEPBIBHBIX (PYHKIMH JJIs PEIICHUS 33/1a4;

CBOOOJHO OIEpPUPOBATH MOHATUAMH: TI€pBasi W BTOpas MPOU3BOJIHBIE
byHKIIMK, KacaTtelbHas K rpaduky GyHKIINY;

BBIYHCIISATH IIPOU3BOJHBIE CYMMBI, IPOU3BENCHHS, YACTHOTO U KOMITO3HIIUH
IBYX (DYHKIIMIA, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM M (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoKecTBa H JIOTHKA:

CBOOOJHO  OMNEpPHpPOBaTh  TMOHATUSMHU: MHOXECTBO, OMNEpaluu  Haj
MHO>KECTBaMU;

UCITI0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONUCAHUS PEaTbHbIX
IPOIIECCOB U SIBJICHUM, IPU PEIICHUH 334 U3 IPYTUX YUEOHBIX MIPEIMETOB;

CBOOOJHO OIEPUPOBATH IOHATHUAMHM: OIPEACIIEHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOI0 00BEKTA, 10Ka3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K xonmy oOyuenus B 11 kuacce oOydaromwuiics MHOTYYUT CIEAYIOIIHE
OpeIMETHbIE PE3yJbTaThl MO OTAEIbHBIM TeMaM padodeil MporpaMMbl y4eOHOIO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAIIU3a»:

Yucia 1 BHIYMCICHUSA:

CBOOOIHO ONEpUPOBaTh MOHATUSMHU: HATypalbHOE U 1LEJI0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LEJNbIX YHUCEI, MCIOJIb30BATh NPHU3HAKH JEIUMOCTH
uensix yncen, HOJl n HOK HaTypasibHBIX 4ncel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOZIHO OMNEpUpPOBaTh MOHATHEM OCTaTka [0 MOAYJIO, 3aliChIBAaTh
HaTypajlbHbIE YUCIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHMCIICHHUS,

CBOOOJTHO OMEpUPOBATh MOHSATUAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHbIE YHCla B alreOpandyeckod u
TPUTOHOMETPUYECKON (hopMe, BBIMIOTHATH apu(METHUIECKHE ONEpali ¢ HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA!



CBOOOJHO OMEpUPOBATh MOHATUSAMH: HPPALMOHAIBHBIE, MOKA3aTelIbHbIE U
Jorapu(MUYECKUe HEPABEHCTBA, HAXOAUTh MX pELIEHUS C  MOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYILIECTBISATh OTOOp KOpHEW TMpH pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHHS;

CBOOO/IHO OIEPUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEeoOXoAuMble  (QOpMyJabl AJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCHUIIBHBIE CUCTEMbBl U CUCTEMBI-CIEACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW PAallMOHAIBHBIX, UPPALIMOHAIIBHBIX, [T0KA3aTEIbHbIX U
Jorapu(pMUUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemaThb palrOHaIbHEIE, VPPALMOHAIIbHBIE, NIOKa3aTeJbHBIE,
norapu(MUYECKUe U TPUTOHOMETPUYECKHME YPAaBHEHMS U  HEPABEHCTBA,
CoZleprKalle MOAYJIM U IIapaMeTphl;

OPUMEHATH TpaUuecKre METOMbI I PELICHUs] YPaBHEHUI U HEPABEHCTB, a
TaKKe 3a71a4 C IapaMeTpamu;

MOJENUPOBaTh pEalbHbl€ CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABJIATH
BBIPQ)XCHUS, YPABHEHMs, HEPABEHCTBA M KX CHUCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJENM C HCIOJb30BAHUEM almapaTa aireopsl,
VMHTEPIIPETUPOBATH MOTYUYECHHBIA PE3YyJIbTaT.

DYyHKIUHN U TPaPUKU:

CTpOUTHh TpaduKH KOMIO3UIMH (YHKIUH C TIOMOILIBIO 3JIEMEHTApHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH IBYX (DYHKLINA;

CTPOUTh T'€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEpUpPOBaTh MOHATUAMHU: TIpadUKH  TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (QPYHKIUU U1 MOJEIMPOBAHMUS W MCCIEIOBAaHUS PEabHbIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajmu3a:

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXoAUTh HauOoJIblLIee U HAUMEHbIIEe 3HaUYeHUs! (PYHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

UCITOJIB30BAaTh MPOW3BOAHYIO JUISI HAXOXKAECHUS HAWIY4IlEro pEUICHHs B
IPUKIAJHBIX, B TOM 4YHUCJIE€ COLUAIbHO-D)KOHOMHUYECKUX, 3ajadax, I
OIpeNEeNICHUs] CKOPOCTH U YCKOPEHHUs Ipolecca, 3aJaHHOro (GopMynoll wuiu
rpadukom;



CBOOOJHO  ONEpUpPOBATh MOHATHAMHU: [EpBOOOpa3Has, ONpeneaEHHBIHI
UHTErpaj, HAaXOAWTh MEPBOOOpA3HbIE AIIEMEHTAPHBIX (DYHKIHMI M BBIYUCIATH
uHTerpan no hopmyne Hetotona-Jlebnua;

HAXOJAMTH IUIOIIA/IU TUIOCKUX PUTYyp U 00BEMBI TN C TOMOIIbIO HHTErPaa;

UMETh IPEACTABICHUE O MAaTEMaTHYECKOM MOJEIMPOBAHUM Ha IIPUMEPE
cocTaBiieHUs U PepeHIInabHBIX YPaBHEHU;

pelmiaTe NpPUKIAAHBIE 3a7a4d, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKOrO U
¢u3nyeckoro xapakrepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecrBo yacos
Ne HaunmeHoBaHMe pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTpoabHbie
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI
MHO0K€eCTBO IEHCTBUTEIIBHBIX YUCEI.
1 MHuorouensl. PalioHanbHbIE ypaBHEHHS U 24 1 https://fqg.resh.edu.rul/.
HepaBeHcTBa. CHCTEMbI JIMHEHHBIX
ypaBHEHUH
5 ®yukiyu v rpaduky. CrenenHas GyHKIUS ¢ 1 1 https://fg.resh.edu.ru/.
LETIBIM [IOKa3aTeIeM
3 ApudmeTrnueckuii KOpeHb N-0i CTETIeHU. 1 1 https://fg.resh.edu.ru/.
HppaunoHanbHbIe YpaBHEHHS
4 IMokasaTensHas Gynkuus. [TokazaTenbHbIe 1 1 https://fg.resh.edu.ru/.
ypaBHCHUSI
5 Jlorapupmuueckas QyHKIHS. 1 1 https://fg.resh.edu.ru/.
Jlorapudmuueckne ypaBHEHUsI
6 TpUroHOMETPUYECKUE BBIPAKCHUS 1 1 https://fg.resh.edu.ru/.
ypaBHCHUSI
7 [TocenoBaTenbHOCTH M MPOTPECCHI 1 1 hitps://fg.resh.edu.ru/.
8 HenpepeiBabie pynkuun. [IponsBoanas 1 1 hitps://fg.resh.edu.ru/.
9 [ToBTOpeHue, 0000IIEHNE, CHCTEMATH3ALIUS ) ) https://fg.resh.edu.ru/.
3HAHUU
OBIIEE KOJIMYECTBO YACOB IIO [TPOT'PAMME 136 10



https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/

11 KJIACC

KoanuyecTBo 4acos

Ne HaunmenoBanue pasienoB H TeM DJIeKTPOHHBbIE (1 (poBBIE)
n/n NMPOrpamMmblI Bcero KonTpoxsubie o0pa3oBaTebHbIE PeCypPChl
padoThbI
1 I/Iccne/:[OBaHI:Ie (YHKIMIA ¢ TTOMOTIIBIO 99 1
MIPOU3BOTHOM
2 IlepBooOpasHas U MHTETpa 12 1
3 I'paduku TpuroHOMETpHUECKUX (PYHKIIHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HpparnmonanpHbie, TOKa3aTeIbHBIC U 24 1
JorapuMUIeCKre HEPaBESHCTBA
KommiekcHbie uncna 10
HatypanbHble u 11enple gucia 10
CucreMbl palioOHATBHBIX, HPPAMUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3amauu ¢ mapameTpamMu 16 1
9 HOBTOPGHI/IC, 000011eHNEe, CHCTEMAaTH3AIS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Nem/m | Tema ypoka KoHTpombHbIe unpposbie
Bcero o0pa3oBaTe/ibHbIE
padoThbI pecypesr
1 MHoxecTBO, onepauu HajJ MHOKECTBAMU 1 1
HMX CBOMCTBA
2 Juarpammel Ditepa-BeHnHa 1
3 [IpumeneHnne TeopeTUKO-MHOKECTBEHHOTO 1
anmapara JJisl pemeHus 3a1a4
Parmonanpubie ynciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEYHBIE EPUONUECKUE TPOOH
Panmonanrpueie uricia. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, IPOLICHTHI, 1
OCCKOHEYHBIE IEPUONUCCKUE APOOH
5 [Ipumenenue apobeit 11st pereHus 1
MPUKJIAHBIX 3a/1a4
7 [IpumeHeHre NpoLeHTOB JIJIsl PELICHUS 1
MIPUKJIATHBIX 3a/1a4
3 HencTBuTenbHble yncia. PaimoHaabHbIe U 1
HppAIMOHAJIbHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
JIEUCTBUTEILHBIMH YHCIIAMHA
10 Moayib 1eiCTBUTEIBHOTO YUCTIA U €0 1

CBOMCTBA




11

[TpuGnmxEHHbIE BHIYUCICHUS, IPAaBUIa
OKpYIJICHHUA, IPUKHUIKA U OLICHKA
pe3yibTaTa BBIYMCIEHUN

12

OCHOBHBIE METO/IbI PELIEHUS LETBbIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN

13

OCHOBHBIE MCTOAbI PCIICHUA LECJIBIX U
JIpOOHO-PaMOHAILHBIX HEPABCHCTB

14

OCHOBHBIE METOIBI PEIICHUS IENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOrowIieHsl OT OTHOW NEPEMEHHOM.
JlesnieHne MHOTO4YJIEHa Ha MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHOro4ieHsl ¢ LelbIMH KOA(PHUIUEHTaAMH.
Teopema Buera

17

CucreMbl TMHENHBIX YpaBHEHUN. Penienne
CHCTEM JIMHEWHBIX YPaBHEHUN

18

Pemrenne cucrem MUHENHHBIX ypaBHEHUI

19

Martpuna cucTeMsbl JINHEWHBIX YPABHEHUN.
Onpenenurens MaTpulpl 2X2, €ro
F€OMETPUUYECKUI CMBICII U CBOMCTBA;
BBIUHCJICHUE €T0 3HAUYCHUS

20

Onpenenuresib MaTPULBI 2X2, €T0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €T0 3HAUCHUS

21

[IpumeHeHue onpeaenuTeNs Il pelieHus
CHUCTEMBbI JINHEHHBIX YpaBHECHUHN

22

Pemenne IMPUKJIAAHBIX 3aaa4 ¢ IOMOIIBLIO




CHUCTEMbI JINHEHHBIX YpaBHEHUN

23

Pemenne npukiiagHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUN

24

Konrtponbnas pabota: "PanmonanbHele
ypaBHEHUs U HepaBeHCTBA. CrucTeMsl
JUHEHHBIX ypaBHEHUN"

25

OyHKIWA, cI0cOObI 3a1aHuUs (PYHKIUH.
B3aumuo obGpartubie ¢pyHkuuu. Kommnosumms

byHKIMI

26

I'paduk Qyakmum. DnemeHTapHbIC
npeoopazoBanus rpagukoB GyHKINN

27

28

OO6mnacTp ornpeneneHuss 1 MHOKECTBO
3HavueHUH QyHkiuu. Hynu ¢hyHkimm.
[IpomexyTKH 3HAK IIOCTOSTHCTBA

UYérHble 1 HEYETHBIC (PYHKIIHN.
[epuonuueckue ¢pynkuuu. [IpoMexyTku
MOHOTOHHOCTH (pyHKIIHH

29

MakcuMyMBbl 1 MUHIMYMBI (DyHKITUH.
Hawubomnpiiee 1 HanMeHblIee 3HAYCHHUE
(GYHKINU Ha TPOMEXKYTKE

30

JIuHeiiHas1, KBaJipaTU4Has U IpOOHO-
TUHEWHas QyHKIUH

31

DJIEMEHTAapHOE MCCIIEJOBAHNE U TOCTPOCHUE
rpauKOB TUHEHHBIX U KBaAPATUUHBIX

byHKIMI

32

DJIeMEeHTapHOE UCCIICIOBAaHKUE U IIOCTPOCHHE
rpaduKoB IPOOHO-IMHEHHBIX (PYHKITUN

33

CreneHsn ¢ 1EIBIM TT0KA3aTEIEM.




CreneHsb ¢ LeJIbIM IToKa3aTeiaeM. buaom

34 HeroToHa

35 Crenennast GyHKIUS C HATYPAIbHBIM U
nenbiM nokaszatenem. E€ cBoiicTBa u rpaduk

36 Kontponbnas pabora: "Crenennas
¢yuxnus. E€ cBoiicta u rpaduk”

37 Apudmernueckuii KOpeHb HATYPaJIbLHON
CTETIEHU

38 CgoiicTBa apu(PpMETHICCKOTO KOPHS
HaTypaJbHOM CTENIECHU

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHUH,
COJIeprKallX CTENEHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
coJiepKalux KOpHU

41 [IpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHUH,
COJIeprKalluX CTENEHU U KOPHU

42 HppanroHansHble ypaBHCHHS.

43 OCHOBHBIE METO/IBI PELICHHUS
HppaLMOHAIILHBIX YPAaBHEHUN

44 Pelrenue nuppaimoHaabHbIX YpaBHEHUN

45 PaBHOCHIIBHOCTB MPpaLIMOHATIBHBIX
ypaBHEHUH

46 PaBHOCHMIIBHBIE TTEPEXOBI B PELLIEHUN
HPPALMOHAJIBHBIX YPaBHEHUMN

47 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUU
CHUCTEM MPPALMOHAIIBHBIX YPABHEHUHN

48 PaBHOCUIIBHBIE TEPEXOBI B PELLIEHUN

HMPPALMOHAIIBHBIX YPABHEHUN U CUCTEM




UppaLMOHANIEHBIX YPaBHEHHM

Kopens N-oii cTenenn kak GyHKIUU

49 00paTHOM CTETIEHHU C HATYpPaIbHBIM
[I0Ka3aTeIeM
CoiicTBa 1 rpaduK KOpHS N-0i CTeneHn

50 Kak QyHKIIMH OOPATHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeJIeM
Konrtponsnas padora: "CBoiicTBa u rpagux

51 KOpHsI N-ol ctenenu. MppanuoHanpHble
ypaBHEeHU"

59 CreneHb ¢ pallMOHAIBHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

53 Beruucnenue crenenu yucia ¢
palMoHAIBHBIM IT0Ka3aTeIeM

54 CrenieHb ¢ TPOOHBIM MOKa3aTeNEM H €&
CBOMCTBA

55 [TokazarenbHast QyHKIUA, €€ CBOWCTBA U
rpaduk

56 Hcnonws3zoBanue rpaduka GyHKuuum ams
peleHus: ypaBHEHUI

57 Pemenue npocreinmx noka3aTenbHbIX
yYpaBHEHHUH, C TIOMOIIBIO rpaduka

58 [lokazarenbHbIE ypaBHEHHUS.

59 OCHOBHBIE METO/BI PELLICHUS
MOKa3aTeNbHBIX YpaBHEHUN

60 Pemenue mokasarenbHbIX YpaBHCHHMA

61 KonTponbhas pabora: "[lokazarenbHast

¢ynkuus. [TokazarenbHeie ypaBHeHHS"




Jlorapudm uncna. OCHOBHOE

62 1
JoTapu(PMUIECKOE TOKIECTBO

63 Jlorapudm yucna. CoiicTBa jgorapudpma 1

64 Beruucnenue norapugma yucna 1

65 Hecsatuunbie morapudmsl 1

66 Harypanbubie norapugmsl 1

67 [IpeoOpa3oBanue BbIpaKEHUH, COAECPIKALLINX 1
sorapudmel

68 [IpeoOpazoBanue sorapuPmMuUIECKux 1
BBIpaKCHUH
[IpeoOpa3oBanue BBIpAXKEHUH, COACPIKALLINX

69 norapu¢msl. Beranciaenue norapudma 1
qucia

70 Jlorapudmuueckas QpyHKus, €€ cBONCTBA U 1
rpaduk
IToctpoenue rpaduka torapudmudeckoi

71 GbyHKIMK Kak QYHKIIMH 0OpaTHOM K 1
IOKa3aTeIbHON

7 Hcnonb3oBanue rpaduka GyHKIUU 715 1
peleHus ypaBHeHUN

73 Pemenune norapudMuueckux ypaBHEHHH ¢ 1
MIOMOUIbIO CBOMCTB (PyHKLINU

74 Jlorapugmuueckue ypaBHEHHUS 1
Jlorapudpmuueckue ypaBHeHuss. OCHOBHbBIE

75 METOJbI PEIICHUS JTOTrapUPMUIECKUX 1
ypaBHEHUH

76 Pemenne norapuMuveckux ypaBHEHHHA 1




PaBHOCUIEHBIE NEPEXO0AbI B PCIICHUN

" Jorapu(pMUIECKUX ypaBHEHUN

78 Bunbl 1 criocoOb1 perieHnit ClI0KHbIX
Jorapu(pMUUECKUX ypaBHEHHMA

29 Kontposnbnas padota: "Jlorapupmuueckas
¢byuknus. Jlorapupmuueckue ypaBHeHus"
Tpuronomerpuueckue GyHKIUN YUCET U
yrioB. CHHYC U KOCHHYC JII000TO yria.

80 Ilonatusa cuHyca, KOCUHYCa yria B
MPSIMOYTOJIBHOM TPEYroJIbHHKE,
MIPOU3BOJIBHOIO yria

81 Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC
YHCIIOBOTO apryMEHTa

82 [lonsiTus apkcunyca, apKKOCHHYCa,
apKTaHTEeHCa M apKKOTAHTEHCA YhClia

83 ApKcuHycC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

84 TpuronomeTrpuyeckas OKpy>XKHOCTh

85 OmnpeneneHne TPUTOHOMETPUIECKIX
(GYHKINI YUCIOBOTO apryMeHTa
OCHOBHOE TPUTOHOMETPUYECKOE

86 TOXKJECTBO. 3aBUCUIMOCTH MEXTY
TPUTOHOMETPUUECKUMHU (DYHKIIUSMU OJTHOTO
Y TOTO XK€ apryMeHTa.

87 ®opMynbl CHHYCa U KOCHHYCA CYyMMBI U
Pa3HOCTH JBYX YTJIOB.

88 OCHOBHBIE TPUTOHOMETPUIECCKUE POPMYJIBI

89 DopMyITBI JBOWHOTO U TIOJIOBUHHOTO




aprymeHra. Belpaxxenue
TPUTOHOMETPHYECKUX (YHKIIUH uepe3
TAQHI'E€HC IIOJIOBUHHOI'O apIyMEHTA.

90

[IpeoOpa3oBanue npou3BeICHUS
TPUTOHOMETPUUYECKUX (QYHKLUHN B CyMMY.
IIpeoOpa3oBaHue cyMMbl, pa3HOCTH
TPUTOHOMETPHUYECKUX (DYHKIUHN B
IIPOU3BE/ICHHUE.

91

[IpumeHeHNne TPUTOHOMETPUYECKUX (PopMyIT
U1l BBIYMCIICHUSI 3HAUEHUH BBIPAYKCHUH.

92

[IpumeHeHne TPUroHOMETPUYECKUX POPMYIT
JUIS TOKa3aTeIbCTBA TOXKIECTB.

93

94

IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAYKEHUI

Pemrenne TpuroHoMeTpUYECKNX YpaBHEHHUM

95

[Ipumenenue GpopmMynn CHHyca U KOCHHYCA
CYMMBI M Pa3HOCTH JIBYX yTJIOB JUISI
pelIeHns ypaBHEHUN 1 HEPABEHCTB.

96

[Ipumenenue popMyi ABOMHOTO U
IIOJIOBUHHOT'O apIryMEHTa JUISl PELICHHUS
YPaBHEHUH U HEPABEHCTB, J0KA3aTeIbCTBA
TO>XKJIECTB.

97

Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH,
CBOAUMBIX K KBaAPATHBIM.

98

OnHopoaHbIE TPUTOHOMETPUUECKHE
ypaBHEeHUs. Penienue oIHOPOIHBIX
TPUTOHOMETPUYECKUX YPABHEHUM.

99

Pemenne TpuroHOMeTpUYECKUX YPABHEHUH,




CBOAUMBIX K OTHOPOJHBIM YPaBHCHUSAM.

100 Pemrenne TpUroHOMETpHUECKUX YPaBHEHUN
Konrponbnas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS "
[ocnemoBaTeabHOCTH, CIIOCOOBI 33TaHUS

102 nocieoBarenpHocTeld. Meton
MaTeMaTU4eCKON HHAYKIH
MOHOTOHHBIE U OTpaHUYCHHBIE

103 mocJieioBarebHOCTH. McTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eomeTpuueckas mporpeccus

106 BeckoHeuHo yOBIBaromas reoMeTpudecKast
porpeccust

107 CymMa 6eckoHeuHO yObIBaroIei
reOMETPUIECKOH MPOrpeccun

108 JIMHEWHBIN U SKCTIOHEHIIMAIbHBINA POCT.
Yucno e.

109 dopmyra CI0KHBIX ITPOLEHTOB

110 Hcronp30BaHie NPOTPECCHH TSl PELISHUS
peasbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

111 Kontposnbnas pabota:
"[lociienoBaTeIbLHOCTH U IIPOTPECCUU "

112 HenpepriBHBIC (DYHKIIMHM B UX CBOHCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TpauKOB

byHKIHMI




114

HenpepriBHOCTE GyHKIIMHM HA OTpE3Ke

CpoiicTBa (hyHKIINI HETIPEPHIBHBIX HA

115
OTpE3Ke

116 MeTtoa MHTEpBaJIOB ISl pELICHUS
KBaJIpaTHBIX HEPABEHCTB

117 Mertoa uHTEpBAJIOB 111 IPOOHO-
palOHAIbHBIX PELICHHSI HEPABEHCTB

118 MeTtoa MHTEpBaOB ISl pELICHUS
HEpPaBEHCTB

119 [IpumeHeHne CBOWCTB HENPEPBIBHBIX
byHKIMI

120 IIpuMeHeHne CBOMCTB HENMPEPHIBHBIX
GyHKUUH JUIs1 peleHus 3a1a4

121 [lepBas u BTOpasi Npou3BOIHbIE PYHKIINU

122 Onpenenenue, TeOMETPUIECKUI CMBICIT
MIPOU3BOJAHOMN

123 Omnpenenenne, GU3NISCKUIA CMBICTT
MPOU3BOAHOMN

124 VYpaBHEeHHE KacaTebHOU K TpapuKy
byHKIIUN

125 Pemienue 3a1a4 Ha cOCTaB/IeHUE ypaBHEHUS
KacaTeabHOU K rpaduky QyHKINH

126 [Ipou3sBoHBIE STIEMEHTAPHBIX (PYHKINI

127 Brruncnenue npon3BOAHbBIX 2IEMEHTAPHBIX
byHKIMHA

128 [IpousBogHast CyMMBI U TPOU3BEACHUS

byHKIHMI




HpOI/ISBOI[HaSI YaCTHOT'O 1 KOMITIO3UMIIHUH

129 . 1
byHKIMHA
130 [IpousBoHAs CYMMBI, TPOU3BEICHHUS, 1
YaCTHOTO U KOMITO3UIIMU (YHKIIUH
131 Kontposnbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, 0600MIEHNEe, CUCTEMATU3AIIHS 1
3HaHMi: "YpaBHeHus"
133 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aLUs 1
3HaHui: "OyHKIUN"
134 Wtorosas koHTposibHAs paboTa
135 Hrorosast koHTpONIbHAs paboTa
136 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATHU3ALIAS 1
3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10










YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

Maremaruka: anredpa ¥ Hayajla MaTEMaTUYECKOr 0 aHaInu3a, TeOMETPHS.
AnreOpa u Hauana maTemaTudeckoro ananmmsa 10-11. Anumon I1.A.,
Komsrun F0.M., TkaueBa M.B. u apyrue AKImoHepHOE 00IIEeCTBO

"UznarensctBo "[IpocBenienne”

METOJUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. DnekrpoHHbIN O0aHK 3amanuid https://fg.resh.edu.ru/.

2. Tectuposanue online: 5-11 xmaccer: http://www.kokch.kts.ru/cdo
http://www.edu.ru
®denepanbublil moptan «Poccuiickoe oOpazoBaHue.
Pecypchl 1utst oTKpBITO# MynbTUMeauacpennt http://ege.edu.ru
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