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MNOACHUTEJIBHAS 3AITIUCKA

VYuebHbIll Kypc «Anredbpa v Hayaja MaTEeMaTHYECKOTO aHAIU3a» SIBIISICTCS
OJHMM M3 HauOoJjlee 3HAUMMBIX B IpOrpaMMe CpeaHero oOiiero oOpa3oBaHMUS,
IIOCKOJIBKY, C OJHOH CTOpPOHBI, OH obOecreurnBaeT MHCTPYMEHTAJIbHYIO 0a3zy s
M3yYCHHSI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYrod CTOPOHBI, (hOPMHUPYET
JIOTUYECKOE M a0CTPAKTHOE MBIIUICHHE OOyYaroIuXcsi Ha YPOBHE, HEOOXOIUMOM
JUUIST OCBOCHUS MH(POPMATUKHU, OOIIECTBO3HAHMSI, UCTOPHUH, CIIOBECHOCTH U JIPYTHUX
JTUCHUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca oOydaroIuecsi OBJIAJ€BaIOT
YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOopas QOpMyJIHPYEeT CBOHU
JIOCTHIKEHUS B MaTeMaTU4ecKoi opme.

VYueOHbIll Kypc anreOpbl M Hayajl MaTeMaTHYECKOr0 aHajU3a 3aKyIaJbIBacT
OCHOBY Uil YCIICHIHOTO OBJIaJICHUs] 3aKOHaMU (U3UKU, XUMHU, OHOJIOTHUH,
MMOHWMAaHUSI OCHOBHBIX TEHJCHIIMN Pa3BUTHS SKOHOMHUKH U OOIIECTBEHHON KU3HHU,
MMO3BOJISIET OPHUEHTHUPOBATHCSA B COBPEMEHHBIX HHU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOJB30BaTh MX IS JajbHEUIIEro oOpa3oBaHHS U B
ITOBCETHEBHOM JXM3HU. B TO e BpeMsi OBiaJeHHME AaOCTPAKTHBIMHU U JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSIMH aireOpbl W MaTeMaTHYECKOrOo aHajiu3a pa3BUBacT
YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTbH, JIOKa3bIBaTh
YTBEPKIAECHUSI ¢ MOMOIIBI0 MHIAYKIIMA M PacCykJaTh AEIYKTHUBHO, MCIIOJIb30BaTh
00001IeHne W KOHKPETH3aIuio, al0CTparupoBaHWE H aHAJOTHUIo0, (QopMHpYyET
KpPEaTUBHOE U KPUTUYECKOE MBIIIUICHUE.

B xone u3yuenust yueOHoOro kypca «AmnreOpa M Hayajga MaTeMaTHYECKOIO
aHaiau3a» oOydarolMecsl IMOJIy4yaloT HOBBIM OMBIT pELICHUs MPUKIAIHBIX 3ajad,
CaMOCTOSTEJIBHOTO MOCTPOCHUSI MAaTEMaTHUYECKUX MOJIeNed pealibHbIX CHUTYyaIlUi,
WHTEpOpEeTalMd  MOJYYEHHBIX  PELIeHUN, 3HAKOMSTCS €  I[pUMeEpamu
MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH B MOpPUPOJAE, HAyKe M HCKYCCTBE, C
BBLJAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMHU U UX aBTOPAMHU.

VY4ueOHbIli Kypc 007aJaeT 3HAUYUTEIbHBIM BOCHUTATEIBHBIM IOTECHIIUAIIOM,
KOTOPBIM peanu3yeTcsi KaK 4Yepe3 Y4YeOHbIM MmaTrepuai, CIIOCOOCTBYIOIINIA
(bopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUS, TaK M uepe3 crneuuduky ydeOHOU
JIeSITEIbHOCTH, TpeOyroleil MNpoJOJDKUTENIbHOW  KOHLEHTpaUMMd BHHUMAaHUS,
CaMOCTOSATENIBHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTHM 3a IOJIyYEHHBIN
pe3yibTar.

B ocuoBe wmeronwku oOydeHuss anreOpe W HayajlaM MaTeMaTHYeCKOro
aHaJIM3a JEKUT ACATSILHOCTHBIA MPUHIUT O0y4deHUsI.

B crpykTtype yueOHOro Kypca «Anrebpa ¥ Hayaja MaTeMaTHYE€CKOTO
aHaJIW3a» BBIIACJIEHBI CIEAYIOIIUE COACPKATEIbHO-METOANYECKUE JIUHUU: «Hucaa
Y BeIUUCIICHUs», «DyHKIIMM U rpadukm», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHaimuza», «MHoXecTBa M JIOrMKa». Bce OCHOBHBIE
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COJIep>KaTeIIbHO-METOANYECKUE JIMHUHM W3yYaloTCsl Ha TPOTSHKEHHH JIBYX JIET
00y4YeHHsI Ha YpPOBHE CpEIHEro oOmero o0pa3oBaHUs, €CTECTBEHHO JOIOJIHSA
JIpYyT Jpyra W TOCTEIEHHO HACHIIIAsiCh HOBBIMH T€MaMH W pasjaciaaMu. JaHHBIHA
yueOHBIIl KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBenuHSET B cele
COJlep’)KaHWE HECKOJIbKHX MAaTeMaTUYeCKUX JIUCHHUIUINH, TaKUX Kak anredpa,
TPUTOHOMETPHSI, MAaTEMAaTHYCCKUH aHaIN3, TEOPHs MHOXKECTB, MaTeMaTH4YecKas
moruka u npyrue. Ilo mepe Toro kak oOydarompecs OBJIaJeBarOT BcE Ooree
IIMPOKUM MaTeMaTHYECKHM allapaToM, Y HUX MOCJIEIOBaTEIbHO (PopMUpYyETCS U
COBEpPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTUYECKYI0 MOJICNIb PEaTbHOU
CHUTyall¥, IPUMECHSITh 3HAHUS, TOJyYEHHBIC TIPU U3YyYEHUH Y4eOHOTO Kypca, s
peILIeHUs] CAMOCTOATEIRHO CHOPMYIIMPOBAHHON MaTeMaTHYECKOW 3aJ/1add, a 3aTeM
HHTEPIPETUPOBATH CBOU OTBET.

CopepxareapHO-METOANYECKass TUHUS «Ynciia ¥ BRIYUCICHUS) 3aBEpIIACT
(hopMupoBaHHEe HABBIKOB MCIOJIB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4aToO Ha YPOBHE OCHOBHOTO 0011ero oOpa3zosanus. Ha ypoBHe cpenHero ooOrero
oOpa3oBaHusi 0cob0oe BHUMaHue yjaeisiercss  (POPMHUPOBAHMIO  HABBIKOB
palMOHATBHBIX BBIYMCIICHHH, BKIIFOYAIONIUX B CE0S MCIIOJIB30BAHUE PA3IMYHBIX
dbopM 3ammucu YWcia, yMEHHE JellaTh IPUKHUIKY, BBITIOJIHATH NPUOIMKEHHBIS
BBIYKCJICHUS, OLICHUBATh YHCJIOBBIC BBIPAXKECHUS, pabOTaTh C MaTeMaTHYCCKUMU
KOHCTaHTaMHU. 3HAKOMBbIE OOyYaromMMCsl MHOXECTBA HATYpPaJIbHBIX, IIEJbIX,
pallMOHAIBHBIX W JICHCTBUTENBHBIX  YHCEJI  JOIOJHSIOTCI  MHOXXECTBOM
KOMIUIEKCHBIX dYHCell. B KaXIoM U3 DOTHX MHOXECTB pPacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CcHeHU(UYSCKHE 3aJaddl W ONepaluu: JIeJICHUE Hallello,
OINEpUPOBAHME OCTAaTKAaMHW Ha MHOXECTBE IIEJIBIX 4YHCEJ, OCOObIe CBOICTBa
palMOHANBHBIX ¥ UPPAlMOHAJIBHBIX YHCEN, apu(PMETHYSCKHUE OIepalni, a TakkKe
M3BJICUCHUE KOPHS HATYPaJIbHON CTEIIEHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEIl.
Braronmapst mocnenoBaTeIbHOMY pPAaCHIMPEHHIO Kpyra HCIIOJIB3yeMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMU UX MPUMEHEHUS ISl PEIICHUs] Pa3IUYHBbIX 3a7a4
dbopmupyercsi mpeACcTaBICHUEe O SIWHCTBE MAaTeMaTHKH KaK HAyKH U e€ poju B
MMOCTPOCHUN MOJEJIEH peaJbHOTO0 MHpa, MIMPOKO HCIOJIB3YIOTCS 000O0IIeHne u
KOHKpETH3aIHs.

Jluaus «YpaBHEHUsI U HEPABEHCTBA» PEATM3YETCS HA MPOTSHKEHUH BCErO
o0ydeHUs] Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHUs, MOCKOJIBKY B KaXKIOM
pasnene IlporpamMMbl TIpEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3amad. B
pe3yapTaTe OOydYaroIIuecs OBJIAAEBAIOT PA3JIUYHBIMH METOJAMH PEIICHUS
palliOHABHBIX, HWPPAlMOHAIBHBIX, TOKa3aTENbHBIX, JIOTApU(PMUUECKUX W
TPUTOHOMETPUYECKUX YpPaBHEHHI, HEPAaBEHCTB M CHCTEM, a TakXke 3a/ad,
comepxkamux TmapaMmeTphl. [loydyeHHBIE YMEHUS MIUPOKO HCHONB3YIOTCS IPH
HCCleIOBaHUM (YHKIIUKA C MOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIATHBIX
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3a71ad M 33/7a4 Ha HaXOXKJICHUE HAWOOJBIINX W HAMMEHBIINX 3HAYCHUH (DYHKIIUU.
JlanHasi comeprkaTenbHasl JIMHUAS BKIIFOYAET B ce0s1 Takke (POpMUPOBAHHUE YMECHUU
BBIMIOJTHATE  pacu€rel 1o  (opmynaMm, nOpeoOpa3oBaHUs  paMOHAIBHBIX,
HPPalMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAXKEHUN, a TaKKe BBIPAKECHU,
colepkalux creneHu u Jjorapudmsel. brarogapss m3ydeHuro anreOpamdeckoro
MaTepuajla OPOUCXOAUT  JajbHEWNIee  pa3BUTHE  AJITOPUTMHYECKOTO U
a0CTPAKTHOI'O MBIIUJICHUs O0ydYaromuxcs, (popMUPYIOTCS HaBBIKU JEyKTHBHBIX
paccyxIeHui, paboTbl C  CUMBOJBHBIMH  (opmMaMu,  HOpeACTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEpPaBEHCTB. Aureopa
npeajaraetT ASP@PEeKTUBHbIE WHCTPYMEHTHI JUISI PpPELICHUS TPAKTUUYECKHUX U
€CTEeCTBEHHO-HAYYHbIX 3aJ1a4, HArJISIIHO JEMOHCTPHUPYET CBOM BO3MOYKHOCTH KakK
SI3bIKA HAYKH.

CopepxarenpHO-MeTOAMYECKass JHHUAS «DyHKOHU W TpaQuKm» TECHO
MEeperieTaeTcsl ¢ APYTUMH JIMHUSIMH Y4e€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEN0BATEIbHOCTh U3YUECHUA MaTepuaa. M3ydeHue CTeneHHOoH,
MMOKa3aTeJIbHOM, JIOrTapu(PMUUIECKON U TPUTOHOMETPUUYECKUX (PYHKITUM, X CBOHUCTB
1 rpaduKOB, UCIIOJB30BaHUE (PDYHKIIMN IS pElICHUs 3aJ1a4 U3 APYTUX y4eOHBIX
NPEAMETOB U PEATIbHON KU3HU TECHO CBA3aHO KAK C MAaTEMATUYECKUM AHAJIU30M,
TaKk U C pEUICHHMEM YypaBHEHUM M HepaBeHCTB. [Ipu 3Tom OoJibllIOe BHUMAaHUE
yaensietcsi (GOpMHUPOBAHUIO YMEHHUS BhIpakaTb (GOpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IWYHBIMUA BEIIMYMHAMU, HCCIICIOBATh IIOJyYCeHHBbIE (PYHKIHMH, CTPOUTH HX
rpaduku. Matepuan 3TOU cCoaepKaTeIbHON JIMHUU HAIICJICH Ha Pa3BUTHC YMCHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJAY BEJIMYMHAMHU B
pasnmuaHO (opme: aHaATUTHYECKOH, rpaduyeckoir n cioBecHoW. Ero miyuenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AINU, UCTIOJTb30BAHUIO aHAJIOTHH.

CopnepxarenbHas JuHuA «Hadana maTreMaTHdeckoro aHajan3a» [O3BOJISIET
CYILIECTBEHHO PACUIMPUTH KPYyI KaK MaTeMaTHYECKMX, TaK U IPUKIAIHBIX 3a7ad,
JIOCTYIHBIX OOYy4YalolIMMCsl, TaK KaK y HUX MOSBJISETCS BO3MOXXHOCTb CTPOUTH
rpaguku CJIOXKHBIX (QYHKUMN, ONpenensiTb MX HauOOJIbIINE W HaWMEHBIINE
3HAYCHUsI, BBIYUCIATH IUIOMAnn (GUTYp U OOBEMBI TEN, HaXOJIUTh CKOPOCTH H
YCKOpeHHs1 mnporeccoB. JlaHHasg coaep)kaTenbHass JIMHUS OTKPBbIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHHSI MaTEeMaTHUYECKUX MOJEJIEH pealbHBIX CHUTYyallui,
MO3BOJIIET HAaXOJAWUTh HAWIy4lllee pElIeHUE B TMPUKIAJHBIX, B TOM YHCIE
COLIMAIIBHO-DKOHOMHUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTE€MaTHYE€CKOTO
aHajau3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTrO, (POpPMaIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUM pacno3HaBaTh IPOSBICHUS
3aKOHOB MAaTe€MaTHUKU B HayKe, TEXHMKE U HcKyccTBe. OOydyaroluecs y3HalT O
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BBIIAIONIMXCST PE3yJibTaTaX, MOJIYYECHHBIX B XOJE pPa3BUTHUS MAaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopepxateabHO-METOINYECKas TUHUS «MHOKECTBa W JIOTHKA» BKIIFOYAET B
cebsi DJIEMEHThl TEOPUM MHOXKECTB M MAaTEMaTUYECKO#l JIOTUKH. TeopeTuKo-
MHO>KE€CTBEHHBIE MTPEICTABIICHUS IPOHU3BIBAIOT BECh KyPC MIKOJIBHON MaTEeMaTUKH
U TpeiararoT HauOojiee YHHBEPCAIBHBIN SI3bIK, OOBENHHSIONINA BCE pa3Jelibl
MaTeMaTHKH W € TPWIOKCHUH, OHU CBSA3BIBAIOT pa3HbIE MaTEeMaTHYECKHue
JUCHUIUIMHBL W WX NPWIOXKEHUs B eauHoe 1enoe. [losToMy BaXHO JaTh
BO3MOXXHOCTh OOy4YaromeMycsi IMOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKH W HMCIIOJIb30BaTh €0 JUJISI BBIPAKCHUS CBOUX MBICIICH.
JpyruM BaKHBIM NPU3HAKOM MATEMaTUKH KaK HAyKH CJEIyeT MpPHU3HAThH
CBOWCTBEHHYIO €l CTpPOTrOCTh OOOCHOBAaHMW W CJICIOBAaHHUE OMNPEIACIEHHBIM
MpaBWJIaM  TIOCTPOCHHUSI  JIOKA3aTEeNbCTB.  3HAKOMCTBO  C  JJIEMEHTAMHU
MaTEMaTUYEeCKOM JIOTHKH CHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIJICHUS
00yJaronuXxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMHUPYET HABBIKH KPUTHYECKOTO MBIIILICHHUSI.

B yuyeOHOM Kypce «AnreOpa u Hayajga MAaTEMaTHYECKOTO aHAIH3ay
MIPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOJICIMPOBAHUs, KOTOPBhIE MPU3BAHBI
CIocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB ITOCTPOCHHS MOJEJICH pealbHbIX
CHUTyallMii, HWCCJIEIIOBaHMSI STUX MOJEJICH C TOMONIBI0 anmapara aiareopsl u
MaTEeMaTUYEeCKOTO aHaln3a, MHTEPIpPETauyd TOIYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHus BIUIETCHBI B KAXKJIBIN U3 pa3esioB IPOrPaMMBI, TIOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca HIMPOKO HCIIONB3YETCs ISl PEHICHUs] MPUKIAAHBIX 3anad. [lpu
pelIeHnn  pealbHBIX  MPAKTHYECKWX  3amad  oOydarommecsi  pa3BHBAIOT
HaOIIOIaTETbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, al0CTparupoBaThCs,
WCIIOJIb30BaTh  aHAJOTHIO, 0000IaTh W  KOHKPETU3UPOBATh  IpoliiemMy.
JestenpHOCTh TIO (OPMHUPOBAHHUIO HABBIKOB PEIICHUS NPUKIAAHBIX 3a1ad
OpTraHu3yeTcsi B IIpPOIlecCe HM3YUEHHs BCeX TeM yuyeOHOoro kypca «Anrebpa wu
Hadaja MaTeMaTUYECKOTO aHAJIN3ay.

Ha wusydeHme ydeOHOro Kypca «AnreOpa W Haydajlla MaTeMaTHYeCKOTO
aHanu3a» orBoauTcs 272 yaca: B 10 kitacce — 136 yacoB (4 yaca B Henento), B 11
kjacce — 136 yacoB (4 yaca B HEJZIEINIO).
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COAEPKAHME OBYUYEHMUASA
10 KJIACC

YucJsia 1 BBIYUCTICHUSA

Paumonaneabpie uncna. OOBIKHOBEHHBIE U JACCATUYHBIE IPOOH, TPOICHTHI,
OeckOoHEUHBIC Tepuoandeckue npodbu. [IpuMmeneHme apoOeit W TPOICHTOB IS
pELICHUs NPUKIAAHBIX 3a1a4 U3 PA3JIMYHBIX OTPACIICH 3HAaHUM U PEeajlbHOM KU3HU.

JleictBuTeNnbHBIE 4MCia. PanuoHaimbHBIE W HMpPpaLMOHAIBHBIE YHCIIA.
Apudmernueckne  omnepauuud ¢ JACWCTBUTEIBHBIMM  4yuciIaMH.  MoayJnb
JIEHCTBUTEIILHOTO YHCia U ero cBoucTBa. [IpubnmxéHHbIE BHIYUCICHUS, MMpaBUiia
OKpYIJICHUs], IIPUKUJIKA U OLICHKA Pe3yJbTaTa BBIYUCICHUH.

Crenenp ¢ uenblM 1okazareneM. buHom Hrerotona. Hcnonb3oBaHue
noaxoasAmed GopMsbl 3aMCH JIEHCTBUTEIBHBIX YUCEIT JJI PEIISHUs TPAKTHUUYECKHUX
3aJa4 ¥ NpeACTaBICHUS TaHHbIX.

Apudmernyecknii KOpeHb HATypPaJIbHOW CTEIIEHU B €r0 CBOMCTBA.

CreneHp C palUMOHAJIbHBIM IIOKa3aTrejleM U €€ CBOMCTBA, CTENEHb C
JICHCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa norapudma. JlecsiTuunble M HaTypaJbHbIC
sorapu@mel.

CuHyc, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOTO aprymMeHTa. ApKCHUHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCJIOBOIO apryMeEHTa.

YpaBHeHUA 1 HEPABEHCTBA

ToxpaecTBa W TOXJECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs1. PaBHOCWIIBHBIE ypaBHEHMsI M ypaBHEHHUs-CIeACTBUsA. HepaBeHCTBO,
pElLIcHNE HEPABEHCTBA.

OCHOBHBIE METOJBI PEHICHUS EJbIX U IPOOHO-PAIIMOHATBHBIX YPAaBHECHUH U
HEpaBEHCTB. MHOTOWIEHBI OT OJHOW IIEPEMEHHOHU. JlereHue MHOrowdwieHa Ha
MHOTOWIEH ¢ ocratkoM. Teopema be3dy. MHorowiensl ¢  LEJIbIMHU
ko3 (pdunmentamu. Teopema Buera.

IIpeoOpa3zoBaHusl YMCIOBBIX BBIPAKEHUM, COAEPIKAIINX CTETIEHU U KOPHU.

HNppauuoHansHbie YPaBHEHMUS. OcHOBHBIE METO/IbI pelieHus
HPPalMOHAIBHBIX YPaBHEHUM.

IlokazarenbHble ypaBHEeHUs. OCHOBHBIE METOJbl PEIICHUs] MOKa3aTEeIbHBIX

YpaBHEHUH.

[Ipeo6pazoBaHme BEIpaKEHUM, COACPIKAIIUX JTOTAPUPMBI.

Jlorapupmuyeckne YpaBHEHUS. OcHoBHBIE METOIbI pemeHus
sJorapu(pMHUYECKUX YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUYECKHUE hopmybI. IIpeobpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUM. PellieHne TPUroHOMETPUUECKUX YPABHEHUM.
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Pemenne cucrem JNMHEWHBIX ypaBHEHUM. MarTpuiia CUCTEMBI JIMHEWMHBIX
ypaBHeHu. OmnpeaenuTenb MaTPULbl 2X2, €ro TeOMETPUYECKUU CMBICT |
CBOICTBA, BBIYMCIICHUE €r0 3HAUCHUS, IPUMEHEHUE OIpPEACIUTENs sl PEIICHUs
CUCTEMBI JIMHEHWHBIX YpaBHCHMU. PenreHne npukiIagHblX 3aaad € IMOMOIIBIO
CUCTEMBI JIMHEWHBIX YpaBHEHUU. lcciemoBaHne MNOCTPOCHHOW MOJEIH C
TIOMOII[BIO0 MaTPHII U OIPEICTUTEIICH.

[TocTpoeHne MaTeMaTHYECKUX MOJeNed peajJbHON CUTYyallMd C ITOMOIIbIO
ypaBHEHUM U HepaBeHCTB. [IpuMeHeHue ypaBHEHMH M HEPaBEHCTB K PEUICHUIO
MaTeMaTHYeCKHUX 3aJay W 3aJay M3 pa3judHbIX OO0JlacTell HayKu U peajbHOU
JKU3HH.

POyHKIMH ¥ rpaPuKku

DOyHKIUA, cnocoObl 3aaanus (yHkuu. B3ammHO oOpatHBIC (QYyHKIIWH.
Komnozumust ¢ynkmumit. ['paduk dyskmum. DneMeHTapHBIE MpeoOpa3oBaHUS
rpadukoB GYHKIUH.

OO6macTp ompeneneHuss 1 MHOXKECTBO 3HaueHW ¢yHknuu. Hynmm pysknmm.
[IpomexyTkH 3HaKOTNOCTOSTHCTBA. UETHBIE U Heu€THRIE QyHKIMU. [lepruonnueckue
¢byskuu. [IpomMexxyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MHUHUMYMBI
¢yskuu. Hanbosbiiee 1 HaMMeHbllee 3Ha4eHUs (PYHKIIMU Ha IPOMEKYTKE.

JIuneiinas, kBagpaTuuHas U JpPOOHO-IMHENWHass (YHKUIUH. DJIEeMEHTapHOE
HCCJIeJOBAaHUE U TOCTPOCHUE UX IpaUKOB.

CrenenHas PyHKIUS C HATYpaJIBHBIM M IEIbIM TTOKazareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M TpaduK KOpPHS N-Oil CTEMEeHW KakK (YHKIUHU OOpaTHOU
CTEIIEHH C HATYPAJIbHBIM IOKa3aTeJIEM.

INokazarenpHas u norapudmudeckas (PyHKIHH, WX CBOHWCTBA WU TpaduKu.
Hcnonp3oBanue rpauKoB PyHKIIHI JjIs1 PEIICHUs] yPAaBHEHUH.

TpuroHomerpuyeckass OKpPY>KHOCTb, OIPEIEIIEHUE TPUTOHOMETPUYECKUX
(yHKIMI YUCIIOBOTO apryMeHTa.

@DyYHKIMOHAIIBHBIE 3aBUCHUMOCTH B peajbHBIX Mpoleccax U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauyana maTeMaTH4ecKoOro aHaJjnsa

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHMs IOcienoBaTelabHOCTEH. MeTon
MaTeMaTUYEeCKOU WHIYKLIUU. MoHOTOHHBIE u OrpaHUYECHHBIC
IOCJIEIOBATEIbHOCTU. VICTOpPHST BO3HMKHOBEHHMSI MAaTEMaTHYECKOTO aHalan3a Kak
aHaM3a OECKOHEYHO MAaJTBIX.

Apudmernyeckas © reomeTpuyeckas rnporpeccuu. beckoneuyno yObIBaromas
reomerpuueckass nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH T'€OMETPUUYECKON
nporpeccud. JIMHEHHBIN U SKCHOHEHIUAJILHBIN pocT. Yucio e. Dopmyria CI0XKHBIX
NpoLEHTOB. lcnosb30BaHue Tmporpeccuy i pelIeHUs peajlbHbIX —3ajad
MPUKIIATHOTO XapakTepa.
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HenpeppiBHBIE (GYHKIIMM M WX CBOWCTBA. TOYKM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuui. CBoiicTBa (QYHKIMI HENPEPBHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB IS PEIICHUs HepaBeHCTB. [IpuMeHeHME CBOWCTB HEMPEPHIBHBIX
(byHKIUN 11 penieHus 3aaad.

IlepBast u BTOpas npousBoaHble QyHKIIMH. OnpeneneHrne, reOMeTpUIEeCKUi 1
(u3nYecKrii CMBICI IPOMU3BOIHOMN. Y paBHEHHE KacaTeIbHOU K rpaduKy (PyHKIHH.

[TpousBoaHbIE 3JIEMEHTAPHBIX byHKUMHA. [TpousBogHas CYMMBI,
MIPOU3BEJICHUS, YACTHOTO U KOMIIO3ULIMHU (PYyHKIIHI.

MHokecTBa U JIOTUKA

MHoOXecTBO, omeparuu HaJ MHOXXECTBAaMHW M HX CBOWcCTBa. Jlmarpammebl
Oinepa—Benna. IlpumeHeHue TEOpPETHKO-MHOXKECTBEHHOIO — ammapara s
OIMMCAHMSI PEATBHBIX MPOIECCOB W SBJICHUW, MPH PEHICHUU 3aJad W3 JIPYyTUx
y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCWIILHBIE YPAaBHEHUSI.

11 KJIACC

Yucjia ¥ BIYUCTIEHUS

Harypanbabie u nensie yucina. IIpumeHeHne nmpu3HAKOB AEJTUMOCTH LEJIBIX
qucen, HaumOoJdpIui oOmuii aenurens (manee — HOJI) m HamMeHbiee oOriee
kpaTtHoe (nanee — HOK), ocraTtkoB no Moayito, anropurma EBkinaa quis pemeHus
3a71a4 B IIEJIbIX YHUCIIaxX.

KomrmuiekcHble umcna. AunrebGpanyeckas M TpUTOHOMETpUYEcKass (POpMbI
3aMUCA KOMIUICKCHOTO 4YHCa. ApUPMETHYECKHE OIepalliil C KOMIUICKCHBIMU
gyucnamM. M300pakeHWe KOMIUICKCHBIX YHCENI Ha KOOPAWHATHOW TIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oi creneHu U3 KOMIUIEKCHOrO 4duciaa. [Ipumenenue
KOMIUICKCHBIX YHCEJN ISl peIeHUs] (PU3NYSCKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEepaBeHCTBA

CucreMa ¥ COBOKYIHOCTh YypaBHEHHMH M HEPaBEHCTB. PaBHOCHIbHbBIE
CHCTEMBI U CUCTEMBI-CJIe/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Otbop  KOpHEH  TPUTOHOMETPUYECKUX  ypaBHEHHMH C  IIOMOIIbBIO
TPUTOHOMETPUYECKOU OKPYKHOCTH. PellieHrne TpuroHoMeTpuiecKiuXx HEpaBeHCTB.

OCHOBHBIE METOJIBI PEIICHHS TMOKAa3aTeIbHBIX W  JIOTApU(PMUUECCKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUSI UPPALIMOHAILHBIX HEPABEHCTB.

OCHOBHBIC METOABI PEUICHHUS CHCTEM W COBOKYHHOCTEH palHOHAIBHBIX,
HMppaIMOHAIBHBIX, IOKA3aTEIbHBIX U JOTAPU(PMHUIECKUX YPAaBHCHUN.

VYpaBHEeHUs, HEPAaBEHCTBA U CHUCTEMBI C TTapaMeTpaMH.
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I[Ipumenenue  ypaBHEHHUH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYEeCKUX 3aJad U 3aJa4y M3 Pa3jIddHbIX OO0JIacTell HayKu U peajbHOU
JKM3HH, UHTEpOpPETALHs OTYYECHHBIX Pe3yIbTaTOB.

POyHKUUU U TPaPUKHU

I'padux xommoszumnmm ¢ynkuuii. ['eomerpudeckne o0Opas3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIHH, ©X CBOMCTBA U TpaduUKH.

I'papmueckne meronpl pemieHuss ypaBHEHMH M HepaBeHCTB. I 'paduueckue
METO/IbI PELICHHUS 3a/1a4 C HapaMeTpaMu.

Hcnonw3oBanue rpadukoB (QYyHKIMM JIsI HCCIENOBAHUS TIPOLECCOB U
3aBUCHUMOCTEN, KOTOPbhI€ BO3HHMKAIOT IMPU PELICHUM 3aJay U3 APYTUX Y4EOHBIX
NPEAMETOB U peaIbHOM KU3HU.

Havajsa MmaTeMaTH4eCKOI0 aHAJIN3a

[Ipumenernne TpOM3BOAHON K MCCIIENOBAHUIO (PyHKIIMH HA MOHOTOHHOCTH M
sKCcTpemMyMbl. HaxokaeHwme  HauWOONbIIEro W HAMMEHBIIETO  3HAYCHUU
HENpEepbIBHON (PYHKLIMHU HA OTPE3KeE.

IIpumeHeHne NOpPOM3BOAHOM [UIsI HAXOXKIECHUS HAWIY4IIEero peuIeHUus B
NPUKJIAIHBIX 3aJadax, Ui OIPENCICeHUs] CKOPOCTM M YCKOPEHHs Mpolecca,
3aJlaHHOTO (OPMYJIION MITH TpaUKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO IIepBOOOpa3HbIX. IlepBooOpasHbie
anemMeHTapHbIX ¢GyHKIUM. [IpaBuiia HaxoXIeHNs! TEPBOOOPA3HBIX.

HMuTerpain. I'eomeTpuuecknii CMBICII HUHTETpaia. Brraucnenne
ornpenenEHHOro uHTerpana no gpopmyne Herorona-Jleiibauia.

[Ilpumenenne wHTETpasa IJIs HAXOXKJCHUS IUIOMANEeH IUIOCKUX Guryp u
00BEMOB r€OMETPUIECKUX TEJL.

IIpumepsr pemenuit auddepeHunanpbHpIX ypaBHEHUNH. MareMaTudeckoe
MOJICJIMPOBAHUE pEaJbHBIX MPOLECCOB C MOMOLIbIO JUpdepeHIHaATbHBIX
yYpaBHEHUU.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIVBJIEHHBIMI YPOBEHB) HA VYPOBHE CPEJHET'O OBIIEI'O
OBPA30OBAHNA

JIMHHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIMTAHMSA:

c(popMHUPOBAHHOCTH T'PAXKIAHCKON MO3ZUIIUHN O0YHaIOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOI'O 4Yjl€eHa  POCCUMCKOIo ob1recTBa, MpEACTaBICHUE 0
MaTeMaTUYEeCKUX OCHOBAxX (PYHKIHOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH,
NpoLeayp TIpaXxJaHCKOTo oOmiecTBa (BBIOOPHI, ONPOCHl U JAPYroe), yMEHHuE
B3aUMOJEUCTBOBaTh C COLMAJIBHBIMU WHCTUTYTaMH B COOTBETCTBUM C HX
(GYyHKUMSMU U Ha3HAYEHHUEM;

2) N1aATPUOTHYECKOT0 BOCIIUTAHUA:

c(OPMHUPOBAHHOCTh POCCHHCKON Tpa)kKIaHCKOW HMJACHTUYHOCTH, YBAXKCHUS K
NPOLIJIOMY M HACTOSIIIEMY POCCHMCKOM MAaTE€MaTHKH, [IEHHOCTHOE OTHOIICHUE K
JOCTUKEHUSIM POCCUMCKNX MAaTEMATHKOB U POCCUMCKOU MAaTEMAaTHYECKON IIKOJIBI,
HCTIOJIB30BAaHNE ATHUX MJOCTIXKEHHH B JIpYyrHX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHUE JTYXOBHBIX IIEHHOCTEH pOCCHICKOro Haponaa, cpOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOIO IOBEIACHUS, CBA3aHHOIO C IMPAKTHUYECKUM
IIPUMEHEHUEM JOCTMI)KEHUM HAyKM U JESITEIbHOCTHIO YYEHOIO, OCO3HaHHE
JIMYHOTO BKJIAJ1a B MOCTPOEHUE YCTOMYMBOIO Oy IyIIEero;

4) 3cTeTUYeCKOro BOCIIMTAHMA:

3CTETHUYECKOE OTHOUICHHE K MHPY, BKJIIOYAs JCTETHUKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXACHUH, BOCIPUUMYNBOCTD
K MaT€MaTH4YE€CKUM acIleKTaM Pa3jInYHbIX BHJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUS:

cpOpMHUPOBAHHOCTh YMEHMsSI IIPUMEHSITh MaT€MaTU4YeCKHe 3HAaHUS B
HMHTEepecax 3/I0pOBOIo U 0€30I1acHOro o0pasa >KM3HHU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JIOpPOBBIO (3/I0pOBOE MHUTAHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryysipHas (pu3nYecKass aKTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPH 3aHITUAX COPTUBHO-03J0POBUTEIBHON AESTEIbHOCTHIO;

6) TPYZ10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYHdy, OCO3HAaHWE IIEHHOCTH TPYHOJIOOWS, HWHTEpEC K
paznmuaHbM  cpepam  mpodeCCHOHATBHON  NIESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymielr mnpodeccun U peam30BBIBATH COOCTBEHHBIC >KW3HEHHBIC TUJIaHBI,
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FOTOBHOCTH M CIIOCOOHOCTH K  MaTeMaTHU4YeCKOMYy  OOpa3oBaHUIO U
caMO000pa30BaHUIO HA MPOTSHKEHUM BCEH JKHW3HU, TOTOBHOCTH K AaKTUBHOMY
Y4acCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTeMaTUYESCKON HAIIPABJICHHOCTH;

7) 3K0JIOTUYECKOr0 BOCTIUTAHUA:

c(OPMHUPOBAHHOCTh  DKOJOTUYECKOW KYyJIbTYphl, TOHHUMAaHUE BIIUASHUS
COIMMATbHO-D)KOHOMUYECKHUX TMPOIIECCOB HAa COCTOSTHUE MPUPOTHON M COIHATIbHOU
cpenbl, OCO3HAHUE TII00ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOoOJIeM, OPUEHTALIUS
Ha TPUMEHEHHE MaTeMaTHUYECKUX 3HAHWUW JUIsI pelIeHUs 3ajlad B 00JacTu
OKpYy>Karolen cpenabl, MJIaHUPOBAHUWE TMOCTYNKOB M OIEHKH HX BO3MOXHBIX
MOCJIEJICTBUN JJ1s1 OKpPY’KalOIleH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH W  OOIIECTBCHHOW  TPAKTHUKHA, TMOHUMAaHUEC
MaTeMaTUYECKOW HayKh Kak c@epbl YeIOBEYSCKOU AeSITEIIbHOCTH, JTAaIoOB €&
pa3BUTUS M 3HAYUMOCTH I Pa3BUTHUS UMUBUIM3AIMHU, OBJAJACHUE SI3BIKOM
MaTeMaTUKA M MaTeMaTHYeCKOW KYJIbTYpOW KaK CpPEJACTBOM IIO3HAHHS MUpa,
FOTOBHOCThb OCYILECTBJIATh MNPOSKTHYIO W HCCIEI0BATEIbCKYIO JESITEIHbHOCTD
WHIUBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIC 1eCTBUA

basoBble Jornyeckue AeiicTBUA:

BBISIBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC IMPHU3HAKH MAaTEMaTHUECKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHHH MEXIy NOHATUAMHU, (OPMYIHUPOBATH
OTIpeNIeNICHUS TIOHSITHM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIINU,
OCHOBAHWUS TSI 000OIICHUS U CPABHECHUS, KPUTEPUH TPOBOIMMOTO aHAIN3a;

BOCIIpUHUMATh,  (OpPMYyJIMpPOBaTH W  NPeoOpa3OBBIBATh  CYXKICHUS:
YTBEpPAUTEIbHBIE U OTPUIIATEIIbHbIC, € IUHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIE;

BBISIBJISITh MAaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHUBOPEUHUS
B (hakTax, NaHHBIX, HAOJIOJECHUAX U YTBEP)KACHUIX, Mpejaratb KpUTEpPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

JleJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JI0Ka3aTeJIbCTBA MAaTEMATHUYECKUX YTBEPKIACHUN
(IpsiIMBIE ¥ OT IPOTUBHOTO), BEICTPAUBAaTh apryMEHTAIMIO, IPUBOJIUTH NIPUMEPHI 1
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>XICHUS U BHIBOHI;

BBIOMpATh CHOCOO pemnieHuss y4eOHOW 3amadn  (CpaBHHUBATh HECKOIBKO
BapUaHTOB  pEILICHUs, BBIOMpAaTh HaubOoiee  TMOAXOINAIMHA ¢  y4EToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHEB).
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Bba3oBble ucciie1oBaTe/IbCKHeE eiCcTBUS:

HCTIOJIb30BaTh BOMPOCHI KaK HWCCIEIOBATEIbCKU WHCTPYMEHT ITO3HAHUS,
dbopmynupoBaTh  BOHOPOCHI,  (PUKCHPYIOMIME  MPOTUBOpEUHE,  Mpoliiemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (POpMHUPOBATH THUIIOTE3Y, apryMEHTHPOBATH
CBOIO MIO3HUIINIO, MHEHUE;

MIPOBOJAUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIIEIOBAaHHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHYeCKOro o0beKTa, sSIBJICHUS, IIpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX]ly OOBEKTaMHU, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITEIIbHO (opMynupoBaTh OOOOIIEHHS W BBIBOABI IO pe3yjbTaTam
MPOBEAEHHOTO  HAONIONEHUs, HWCCJIEIOBaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U O00OIICHUH;

MMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TaKXKe BBIABUTATH
MPEANOI0KEHHS O €TO Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Padora ¢ ungpopmanmeii:

BBISIBIISITh 1€(UIIUTH MHPOPMAIIMH, JAaHHBIX, HEOOXOAMUMBIX IS OTBETa Ha
BOIIPOC U JIJIS pEIICHUS 3a/1a4H;

BBIOMpPATh MHPOPMAIIMIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3UPOBATh U HUHTEPIPETUPOBATH MHGOPMAILUIO Pa3IWYHBIX BHUIOB H
dbop™m nipencTaBiIeHUS;

CTPYKTYpPUPOBaTh HH(MOPMAIIMIO, TPEACTaBISATh €€ B pa3IWyHbIX (opMmax,
WUTFOCTPUPOBATH TpapUUIECKH;

OIICHUBATH HaIEKHOCTH WHGOpPMAITUN 1o CaMOCTOSITEITEHO
cpopMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YHUBEpPCAJbHbIE yUeOHbIE IeliCTBUS

Oo01menue:

BOCIIPUHUMATH U (POPMYJITUPOBATH CYKJICHHUS B COOTBETCTBHUU C YCIOBHUSMH U
[eJIsIMA  OOIIECHUsI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOKD TOYKY 3PCHHUS B
YCTHBIX W TIMCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHsS T10 XOJy PEIICHUs 3aJauu,
KOMMEHTHPOBATH IMOJIYYCHHBIH pe3yJIbTaT;

B X0Ji¢ OOCYXXIEHHs 3aJlaBaTh BOIPOCKHI IO CYIIECTBY OOCYKIAaeMOH TEMBlI,
NnpoOJIeMbl, pelaeMoN 3ajlavd, BbICKA3bIBAaTh WJICH, HAICJICHHBIC Ha IIOWUCK
peIICHUsI, COMOCTABJISITh CBOM CYXXJICHUS C CYXXICHUSIMH JIPYTHX YYaCTHHUKOB
Jrajiora, OOHapy’>KMBaTh Pa3JIMUUE M CXOJICTBO IIO3MIIUIH, B KOPPEKTHOH (opme
(hbopMysIpOBaTh Pa3HOTJIACHS, CBOH BO3PAKCHUS;

MPEACTABIISATh PE3yIbTAaThl PEIISHUS 3aJ1a4d, SKCIEPUMEHTA, UCCIICIOBAaHUSI,
MMPOEKTa, CaMOCTOSITCIILHO BBIOMpATh (opMaT BBICTYIUICHHS € YYETOM 3ajad
MPE3EHTAIIMA U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHble yHUBepcaJibHbIe y4yeOHbIe 1elCTBUSA
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Camoopranu3zanus:

COCTaBJIATH IUIAH, aJITOPUTM PEIICHUsS 3aJauyM, BBIOMPATh CIIOCOO PEILICHHUS C
YU4ETOM MMEIOLIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apIryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ YIETOM HOBOW MH(OpMAINH.

CaMOKOHTPOJIb, SMOIMOHAIBHBbIN HHTEJIEKT:

BJIaJICTh  HABBIKAMHM  IIO3HABATEIILHOW  pediieKCMH  KaK  OCO3HAaHUs
COBEpIIAEMBIX JIEHCTBUM U MBICIUTEIBHBIX MPOILECCOB, UX PE3yJIbTATOB, BJAJIETh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yJibTaTa pelIeHUs
MaTeMaTHYeCKOHW 3a/1auu;

MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTh MPH PEIICHHUU 3aJ1a4H,
BHOCHUTH KOPPEKTHUBHBI B JCITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, TaHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPY/IHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa IIEJIH U YCIOBUIM, OOBSICHITH TPUIUHBI
JIOCTHKECHUS WJIA HEIOCTYIKEHUSI PEe3yJIbTaTOB ACATEIbHOCTH, HaXOIUTh OIINOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHasI 1eATEJbHOCTD:

IIOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHJIHOW U UHIWBUIYIBHOU
paboThl IIpU  pelIeHMH Y4YeOHBIX 3a7ady, MOPUHUMATh I€Jb COBMECTHOMU
JIeSITEIbHOCTH, IUJIAHUPOBATh OPraHU3alUI0 COBMECTHOM paboThl, pacrpencisiTh
BUIBI paboOT, JoroBapuBaThcCsi, OOCYXIaTh TMpolecC U pe3yjbTar padoThl,
000011aTh MHEHHST HECKOJIBKUX JTIOCH;

y4acTBOBaTh B IPYNMIOBBIX (GopMax padoThl (0OCykaeHus, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD» ¥ HWHBIC), BBIIIOJHATH CBOIO 4YacTh palbOTBl U
KOOPJAMHHUPOBATH CBOM JACWUCTBHSI C JIPYTMMH YJ€HAMH KOMAaHJbI, OIICHUBATHh
KayeCTBO CBOETO BKJaJa B OOIIMU MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiacce oOydYarOmMNCS TMOJMYYUT CIEIYIOIINE
MpeMETHBIE PEe3yabTaThl MO OTAEIBHBIM TeMaM paboueil mporpaMmbl yuyeOHOTO
Kypca «AJredpa 1 Hayajga MaTeMaTHYECKOI0 aHAIu3an:

Yuciia v BbIYMCJICHUA:

CBOOOJIHO oOmNepUpoOBaTh MOHIATHUSIMHU: pPAIlMOHAJIBHOE 4YHUCIO, OeCKOHEeYHas
nepuoguyeckass ApoOb, MPOIEHTHI, HWPPAIMUOHAILHOE YHCIIO, MHOXECTBA
palMOHAIBHBIX U JIEHCTBUTEIIBHBIX YHCEJ, MOAYJb AEUCTBUTEIBHOIO YHUCIIA;

MIPUMEHATh JApOOW W TPOUEHTH IS PEHICHUS MNPUKIATHBIX 3a7ad U3
pa3nuYHBIX OTPACJICH 3HAHUN U PEAIbHOMN JKU3HU;

MIPUMEHSTH MPUOIMKEHHBIE BRIYMCIICHUS, TIPABUIIA OKPYTJICHUS, TPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCIICHUM;
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CBOOOJTHO ONEpPHUPOBATH IIOHATHEM: CTENEeHb C ILEJbIM IIOKa3aTeseM,
HCTIOIB30BaTh MOAXOIAIIYIO (DOPMY 3alMCH JASUCTBUTEIBHBIX YHCEI ISl PEIICHHS
MPAaKTHYECKUX 3aJ1a9 U TIPEICTABICHUS JTaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApU(PMETHUSCKUII KOPEHb HATypaabHOMI
CTETICHHU;

CBOOOJHO ONEPUPOBATH MOHSATHEM: CTEICHb C PAIlMOHAILHBIM MTOKa3aTeJIeM;

CBOOOJHO OIEpUpOBaTh MOHATHUSIMU: Jorapum dYHciIa, JAECITUYHBIE U
HaTypajbHbIE JOTapu(PMBbI;

CBOOOJHO ONEPUPOBATH TOHSITHUSIMH: CUHYC, KOCHHYC, TAaHTE€HC, KOTAHTEHC
YHCIIOBOTO apryMEHTa;

OIIepUPOBATH TTOHATHUSIMH: apPKCUHYC, aPKKOCHHYC M apKTaHIT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OIMEPUPOBaTh IMOHITUSIMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHHS U YPAaBHEHHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHATHh Pa3JIM4YHbIE METOJbl pEIISHHUS palUOHAIbHBIX U JAPOOHO-
pallMOHAIBHBIX ypPaBHEHUN, MPUMEHSATh METOJ HHTEPBAJIOB JUISI pPELICHUs
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATh MOHIATHUSIMU: MHOTOWICH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C IEeNbIMU KOd(pdHUIIMEeHTaMHU, KOPHH MHOTOWICHA, HPUMEHSThH
JIeJICHUEe MHOTOYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUTS peIIeHUS 3a]1a4,

CBOOOJHO OIEPUPOBATh MOHATHUSAMHU: CHCTEMa JMHEHHBIX YpaBHEHUM,
MaTpHUIla, ONPEIEIUTEIb MaTpUIBl 2 X 2 W ero TeOMETPUUYECKHH CMBICI,
HCTIOIB30BaTh CBOWCTBA ONpenenuTeNst 2 X 2 juisi BBIYMCICHHUS €r0o 3HA4YCHMUS,
MIPUMEHSTh OIPENCIUTENN [JI1 pPELICHUs CHUCTEMbl JMHEHHBIX YypaBHEHHH,
MO/JICJIMPOBATh PEAIbHbIE CUTYAIIMHU C ITIOMOIIBIO CUCTEMBI JIMHEHMHBIX YPaBHEHUH,
rccie0oBaTh MOCTPOECHHBIE MOJEIW C IIOMOIIBIO MaTpHull U OIpeAeiIuTeNeH,
WHTEPIPETUPOBATH MOJTYyYCHHbBIN PE3yIbTaT;

HCTIOJIb30BaTh CBOWCTBA JSWCTBUH C KOPHSMH JJI HOpeoOpa3zoBaHUs
BBIPAKEHUN;

BBITIOJTHATH MPE0Opa30BaHMUS YUCIOBBIX BEIPAXKEHUM, COJIEPKAIIUX CTEIICHU C
paMoHaIBLHBIM TTOKA3aTEIIEM;

HCIIOJIb30BATh CBONCTBaA sorapupmMoB JUTSt npeoOpa3zoBaHUs
Jorapu(pMUYECKUX BBIPAXKEHUM;

CBOOOJHO ONEPUPOBATH NMOHITHUIMH: HPPALMOHAJIBHBIE, IMOKa3aTeJIbHbIE U
Jorapu(pMUYECKUE ypaBHEHUS, HAXOUTh UX PEIICHUS C IIOMOIIBIO PABHOCHIBHBIX
IIEPEX0J0B WIIM OCYIIECTBIISISI IPOBEPKY KOPHEH;
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MIPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI I TPEoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKCHUI;

CBOOOJHO OMEpUpOBaTh IIOHSATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE,
MPUMEHSATh HE0oOXoauMmble  (GOPMYJIBI  JJI  PEHICHHWS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YpPaBHEHHIA;

MOJICIMPOBATh pEaJbHbIE CUTYyallUM Ha S3bIKe aiureOpbl, COCTaBIATH
BBIPQXECHUSI, YPAaBHEHUs, HEpPABEHCTBAa I[10 YCJIOBUIO 3aJlauyd, HCCIEA0BAaTh
IIOCTPOEHHBIE MOJIEJIM C UCIIOJIB30BAaHUEM anIapara ajreopsl.

POyHkuuy ¥ rpapuku:

CBOOOJHO OINEpPUPOBaTh MOHITUSIMHU: (PYHKIIHS, CIOCOOBI 3aaHus (PyHKIIUH,
B3aMMHO oOOpaTHble (QYHKIMH, KOMIIO3UIHUA GYHKOUNA, TrpaduK (YHKIHUH,
BBITIOJTHATH dJIEMEHTapHbIC TPeoOpa3oBaHus TpapuKoB QPyHKIIHIL;

CBOOOJHO OIEPUPOBATh MOHITHUSIMH: OOJACTH ONPEACIICHUS W MHOXKECTBO
3Ha4YCHUU (QYHKIUHU, HYJIH (QYHKIIUHA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATH TOHATHUSIMH: UYETHBIE M HEUETHBIC (PYyHKINH,
rnepuoguyueckue (PyHKIHNHU, IPOMEXKYTKHU MOHOTOHHOCTH (PYHKIIUM, MAKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOOJIblllee W HaWMMEHbIIee 3HaueHUEe (yHKIUU Ha
IIPOMEXYTKE;

CBOOOJHO OINEPUPOBATh MOHATUIMU: CTENICHHAass (DYHKIUS C HaTypaJbHBIM U
LIEJIBIM TIOKa3aTelieM, TpadHuK CTEIMEHHOW (PYyHKIHMH C HATYpaJbHBIM H IEIBIM
rokazareneM, rpad@uk KOpHS N-Oil CTENeHW Kak (DYyHKIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM MTOKa3aTeJeM;

OIIEpUPOBATh MOHATHUAMU: JIMHEWHAs, KBaJApaTWYHAas W APOOHO-TMHEIHAas
(byHKIIMH, BBITIONHSTH 2JIEMEHTAPHOE UCCIIEI0BAaHHUE U MIOCTPOSHHUE UX IPaUKOB;

CBOOOJHO OIEPUPOBATH MOHATHSMH: MOKa3zaTeJbHas W JorapupmMuyeckas
(dbyHKIHH, WX CBOWCTBAa W TpadUKH, HCIIOIB30BaTh WX TpadUKH Ui PEHICHUS
YPaBHEHUU;

CBOOOJHO OIIEpPUPOBATH IOHSATUSIMHU: TPUTOHOMETPUYECKAs] OKPY’KHOCTb,
OIIpeICICHUE TPUTOHOMETPUYECKUX (PYHKIIMH YUCIIOBOTO apryMEHTa;

HCTIOIBb30BaTh Trpaduku (QYHKIOUH IS HMCCIIEAOBAHUS IIPOIIECCOB |
3aBUCHUMOCTEH TIPU PEIICHUH 3a]1ad U3 APYTUX YU4eOHBIX MPEAMETOB U pPealbHOU
JKU3HU, BBIpAXaTh (HOpMyIaMHu 3aBUCHUMOCTH MEXKIy BEIIMIMHAMU,

Hauyana maTeMaTH4ecKOro aHaju3a:

CBOOOJHO ONEPHUPOBATH MOHATHSIMH: apupMETHUUECKass MU TEOMETPUUYESCKas
nporpeccusi, 0€CKOHEUHO yOBIBaIOIIasi TEOMETPUUECKAasl IPOrpeccust, INHEHHBINA U
SKCIIOHEHIIUAJIBHBIA POCT, (pOpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPEIACTABIICHUE
0 KOHCTaHTE;

HCIOJIB30BAaTh IIPOrPECCUM JUIsl pPELICHUs peallbHbIX 3ajJa4 IMPUKIaJHOrO
XapakTepa;
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CBOOOJIHO ONEPUPOBATH MOHATUSAMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUs
MOCJIE/IOBATEIIbHOCTEW, MOHOTOHHBIE M OrpPAaHUYEHHBIE MOCJIEA0BATEIBLHOCTH,
IIOHUMAaTh OCHOBBI 3apOXJEHHUSI MaTEeMaTUYECKOro aHaju3a KaK aHaiau3a
OECKOHEYHO MabIX;

CBOOOJHO OMEpUpPOBaATHh TMOHSATHSIMHU: HENpPEpbIBHbIE (YHKIUU, TOUYKH
pas3pbiBa rpaduka GyHKIINH, aCUMIITOTHI rpaduka PyHKIINH;

CBOOOJHO oOIepupoBaTh MNOHATHEM: (YHKIUS, HEHpepbIBHas Ha OTpE3Ke,
IIPUMEHSTh CBOMCTBA HENPEPBIBHBIX (PYHKIUM 151 pelIeHus 3aay;

CBOOOJIHO oOmepupoBaTh MOHITUSIMU: TEpBas MW BTOpas IPOU3BOJHBIC
(byHKUMHU, KacaTelabHas K rpauKy QyHKIUH;

BBIYMCIISITh NIPOU3BOJHBIE CYMMBI, MPOU3BEJACHUS, YACTHOTO U KOMIO3ULIMU
NBYX (YHKIIMN, 3HATH MPOU3BOIHBIC 2IIEMEHTAPHBIX (YHKIIUT;

HCTIOI30BaTh TEOMETPUUECKUNA W (PU3UYECKUU CMBICIT MPOU3BOTHOU IS
pelIeHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJAHO  ONEpUPOBATH  IOHITUSIMH: MHOXXECTBO, OIlEpallid  HaJ
MHOKECTBAMU;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar il OUCAaHUs PEaJIbHbIX
MPOIIECCOB U SIBJICHUH, IPH PEUICHUH 3aJ1a4 U3 APYTrUX YYEOHBIX NIPEIMETOB;

CBOOOJIHO OMEpUpPOBATH TOHATUSIMHU: ONpEJEICHUE, TeopeMa, ypaBHEHHeE-
CIIEJICTBHE, CBOMCTBO MAaTE€MaTHYECKOT0 O0OBEKTa, JOKA3aTEIbCTBO, PABHOCHIILHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOydenmss B 11 kJiacce oOydJarommidcsi TOJTYYUT CIIEAYIOIINE
MpEeIMETHBIE Pe3yIbTaThl MO OTACIBHBIM TeMaM paldoyeil mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayaja MaTeMaTHYECKOT0 aHAITU3a»:

Yucsa ¥ BBIYUCICHUA:

CBOOOJHO OIIEpUPOBATH IOHATUSMHU: HATypaJlbHOE U I€JIO€ YHCIIO,
MHO’KECTBA HATYPAJIBHBIX M ILEJIbIX YMCEJI, UCIIOJIb30BaTh MPU3HAKU JEIMMOCTH
uenbix uncen, HOJl u HOK natypanbHbIX uncen Ajs pelieHus 3a1ad, IPUMEHSTh
anroput™m EBkinaa;

CBOOOJIHO omepupoBaTh IMOHATHEM OCTaTKa 110 MOJYJIO, 3aluChIBaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATHUAMHU: KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMIUIEKCHBIX YHCEN, IMPEICTABISATh KOMIUIEKCHBIE YWCia B alreOpandeckoil u
TPUTOHOMETPUYECKONU (PopMe, BBIMOIHATH apu(PMETUUECKHE OIEepallii C HUMH U
n300pakaTh Ha KOOPJIMHATHOM INIOCKOCTH.

YpaBHeHHUS U HEPABEHCTBA:
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CBOOOJIHO OIEpPUPOBAThH MOHATHUSIMH: HUpPpalMOHAIbHBIC, MOKa3aTEJbHbIE U
Jorapu(MUYECKHE HEPABEHCTBA, HAXOJHWTh HMX PEIIEHWS C MOMOIIBIO
PaBHOCHIJIBHBIX IIEPEXOIO0B;

OCYIIECTBIISITh OTOOp KOpHEH MNpH PEHICHUH TPUTOHOMETPHUYECKOTO
YpaBHEHUS;

CBOOOJHO ONEpPUPOBATH IOHITHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
IIPUMEHATh HeoOXoaumble  (GOPMYJIbI  JJIsl  PELICHHUST OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKHUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMHU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEUW pallMOHAIBHBIX, UPPALMOHAIBHBIX, IT0KA3aTEIbHBIX U
sJorapu(MUYECKUX YpaBHEHHUI 1 HEPABEHCTB;

pemars panuoHaIbHEBIE, HPpalOHAIBHEIE, IIOKa3aTeIIbHbBIC,
Jorapu(MUYECKHEe ¢  TPUTOHOMETPUYECKHE YpaBHEHHS] ¥  HEPABEHCTBA,
coAeprKalre MOAYJIM U ITapaMeTpsl;

MIPUMEHSTHh rpadUYecKue METObI ISl PELIeHUs] YpaBHEHUI U HEPaBEHCTB, a
Tax>Ke 3a/1a4 ¢ napaMeTpamu;

MOJICJIMPOBATh peajbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAXKEHUSI, YPaBHEHMs, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3ajJayH,
HCCIIeoBaTh IOCTPOECHHBIE MOJIEM C HCIOJb30BaHUEM armnapara aiareOpsbl,
WHTEPIPETUPOBATH ITOJTYUYEHHBIA PE3YJIbTAT.

POyHKUMY U TPaPuUKHU:

CTpOUTH TpapUKA KOMMOO3ZUIIMH (DYHKIUA C TIOMOMIBIO 3JIEMEHTapHOTO
HCCJIEIOBAaHUS U CBOWCTB KOMITO3ULINH JBYX (DYHKIIUIA;

CTPOUTH TEOMETpHUUECKHE oO0Opa3bl YpaBHEHWHM ©  HEpPAaBEHCTB Ha
KOOPJAWHATHOM INIOCKOCTH;

CBOOOJHO ONEpUPOBATH MOHATHUSIMU: TpadUKU TPUTOHOMETPHUUECKUX
byHKUMH;

NPUMEHITh (QYHKUUU JJIsi MOJEIMPOBAHUS U MCCIEAOBAaHUS pPEaTbHBIX
MIPOLIECCOB.

Hauana MmareMaTH4eCcKOro aHajm3a:

HCIIOJIb30BATh MPOU3BOAHYIO JJIs UCCIIeIOBaHUs (PYHKIIUM HA MOHOTOHHOCTD
1 DKCTPEMYMBI,

HaXOJUTh HauOOJbIIee U HAaNMEHbIIIee 3HaYeHHsT (DYHKIIMHA HENPEPHIBHOW Ha
OTpE3KE;

HCIIOJIb30BAaTh MNPOWU3BOJHYIO Il HAXOXKJCHUS HAWIyYlIEero pELICHUs B
NPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMHUYECKHX, 3ajadax, i
OIIpENICJICHUs] CKOPOCTM M YCKOpPEHHUs IIpoliecca, 3aJaHHOro (opmysnod wuiau
rpagukom;
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CBOOOJHO OINEpPUPOBATh TMOHATHUAMHU: ITIEpPBOOOpa3Hasi, OMNpeAcIEHHBIN
WHTErpajl, HaXOJAUTh IIEPBOOOpA3HBIC DSIIEMECHTAPHBIX (YHKIUNA W BBIUYUCIATH
uHTEerpai o ¢gopmyie Herorona-Jleitbnumna;

HaXOJIUTh IUIOMIAN TUIOCKUX (DUTYP M 0OBEMBI TEJT C MOMOIIBIO HHTETPAJIA;

MMETh TMPEACTAaBICHHE O MaTeMaTH4YEeCKOM MOJICIMPOBAHUM Ha NpUMEpe
cocTaBiieHus TudGepeHInaIbHbIX YPaBHECHHH;

peuats MPUKIIAIHBIC 33Ja4d, B TOM YHCJIE COIUAIIBHO-DKOHOMHYECKOTO H
(U3UUeCcKOro Xxapakrepa, CpeJCTBAMU MaTEMAaTHYECKOTO aHAIN3A.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosnyecTtBo 4acos DJIeKTPOHHBIE
Ne HaunmenoBaHue pa3aesioB ¥ TeM (uudpossbie)
n/n MPOrpaMMbI Bcero KonTpoibHEI HpaxTuyueckne o0pa3zoBarTeJjIbHbIE
e padoThI padoThI pecypei
MHOXeCTBO JICHCTBUTEIIBLHBIX UHCEII.
1 MHuorounensi. PaimoHansHbBIC YpaBHEHUS 1 24 |
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUI
5 @yHkiuu 1 rpadguku. CreneHHast GyHKIUS C 12 |
LIeJIBIM MTOKa3aTeIeM
3 TpuroHoMeTpUYECKUE BBIPAKCHUS U 2 !
ypaBHEHUS
4 ApudmMeTHdeckuil KOpeHb N-0H CTETICHHU. 15 |
HppaumonansHbIe ypaBHEHUS
5 [MokazaTenpHas pyHknwms. [lokazarenbHbIC 10 |
ypaBHEHUS
6 Jlorapudmudeckast GyHKIIHS. 18 |
Jlorapudmuueckue ypaBHESHUS
ITocrienoBaTenbHOCTH U TPOTPECCHUU 10 1
HenpepriBubie pynkunu. [IponsBomnHas 20 1
9 IMoBTOpenue, ob6o0mIeHNE, CHCTEMATH3AITUS 5 5
3HAHHHI
10
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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11 KJIACC

Koan4yecrBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3iesioB U TeM (mudposbie)
n/n NPOrpaMMbl Bcero Kontpobnt Hpakrmieckue o0pa3oBare/bHbIE
e paGoThI padoThbl
pecypchl
1 HccnenoBanme GyHKIHH ¢ TOMOIIBIO 2 |
MPOU3BOTHOU
2 ITepBooOpa3nHas u UHTErpal 12 1
3 I'pacdyku TpUrOHOMETPUYECKUX (YHKIIUH. 14 |
TpuroHoMmerpuyeckre HEpaBEHCTBA
4 HppaunonanpHele, IOKa3aTelbHbIE U 24 |
sorapuMUYecKue HepaBeHCTBA
KowmruiekcHbie uncia 10 1
HarypanbHbie v nienpie yrucia 10 1
CucreMbl pallMOHAIBHBIX, UPPALMOHATIBHBIX
7 MMOKAa3aTeIbHBIX U JJOTapU(PMHUICCKUX 12 1
YPaBHEHHUI
8 3agauu ¢ napamMeTpamu 16 1
9 IToBTOpenue, o600IICHNE, CHCTEMAaTH3aITUS 16 )
3HaHUH
OBIIEE KOJIMYECTBO HACOB IIO ITPOIT'PAMME 136 10 0
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KoanyecrBo yacos JIeKTPOHHBIE
Ne nudposbie
/n Tema ypoka Beero Konrpoasnsie | IIpakTndeckne oBpasoBaTeNbHBIE
padoThI padoThl pecypeei
1 MHOXecTBO, olepaliy HaJl MHOKECTBAMHU U UX 1
CBOIiCcTBa
2 Juarpammel Ditnepa - Benna 1
3 I[IpumeHeHue TeOpeTUKO-MHOKECTBEHHOT'O anapara 1
JUUISL peleHus 3a1a4
Paumonanbabie uncna. OOBIKHOBEHHBIC U JECITUYHbBIE
4 IpoOH, IPOIICHTHI, 0ECKOHEYHbIE IEPHUOIUIECKUE 1
npoou
Parmmmonanbabie urcna. OOBIKHOBEHHBIE U ICCITUIHBIC
5 JIpoOH, IPOIIEHTHI, 0ECKOHEYHBIC IEPHUOIUICCKUE 1
apobu
6 [Ipumenenue npobeii U MPOIEHTOB ISl PEIICHUS 1
MPUKIIAAHBIX 3a]1a4
- ITpumenenue npobeii U MPONEHTOB TSI PEIICHUS 1
MPUKJIAAHBIX 3a7a4
3 JlelicTBuTenbpHbIE yncna. ParoHanbHbIE U 1
UppalMoHalbHbIE YHCIIa
9 ApudmeTnyeckne oreparyu ¢ JeHCTBUTESIHHBIMU |
qucIaMHu
10 Moaynb JeMCTBUTENBHOIO YUCIIA U €0 CBOMCTBA 1
11 [IpubmkEHHbIC BRIYUCIICHUS, IPaBUiIa OKPYIJICHNUS, 1
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NPUKUIKA U OLIEHKA pe3ybTaTa BEIYMCIECHUN

OCHOBHBIEC METOJIBI PEIICHUS IISJIBIX B APOOHO-

12 palrOHaIbHBIX YPAaBHEHUM U HEPABEHCTB

13 OCHOBHBIE METObI PELISHUS LEbIX U IPOOHO-
palMoHaIBLHBIX YPAaBHEHUI U HEPABEHCTB

14 OCHOBHEIE METO/IBI PEIICHHUS IIEIIBIX U APOOHO-
palMOHaIbHBIX YPABHEHUM U HEPABEHCTB
MHoro4nieHsl OT OTHOW epeMeHHoM. Jlenenue

15 MHOTO4JI€Ha Ha MHOT'OUJIEH C OcTaTKOM. Teopema
bezy

16 MHorowieHsl ¢ neabiMu Koddduruentamu. Teopema
Buera

17 Pemenue cuctem TUHENHBIX ypaBHEHHUI

18 Pemrenune cucreM JIMHEUHBIX ypaBHEHUI
Martpuia cucteMbl TUHEWHBIX YpPaBHEHUIA.

19 Omnpenenurens MaTpULbl 2%X2, €ro reoMeTpUYECKU
CMBICJI M CBOMCTBA; BBIUMCIICHUE €T0 3HAYCHUS

20 Omnpenenurenb MaTpULbl 2%X2, €ro reOMeTPUYECKU
CMBICJI M CBOMCTBA; BHIUUCIICHUE €T0 3HAYCHUS

71 [IpumeHeHue onpeneauTens s PEeIIeHUSI CUCTEMBI
JIMHEWHBIX YPaBHEHUHN

2 Penrenue npukiagHpIX 3a/1ad ¢ TOMOIIBIO CHCTEMBI
JIMHEWHBIX YpPaBHECHUMN

23 Penrenue npukiagHbIX 3a/1ad C TOMOIIBIO CUCTEMBI
JIMHEWHBIX ypaBHEHUN

4 KonutposnpHas padora: "ParmoHaibHbIe YpaBHEHUS U

HepaBeHcTBa. CHCTEMBI IMHEHHBIX YpPaBHEHUN"
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PaGora Hax ommbkamu. DyHKIUS, CTOCOOBI 3a1aHUS

25 ¢yskunn. BzanMmHo oOpaTHbIe (QyHKIINHN.
Komnozumus GyHKImiA

2% I'padux pyHkomm. DiemMeHTapHBIE MpeoOpa3oBaHU
rpadukoB QYHKITUN
OO0uacTb onpesiefieH!s] 1 MHOXKECTBO 3HAUYEHUM

27 dynkun. Hynu ¢pyakmmu. [IpoMexxyTku 3HaAK
IMOCTOSIHCTBA

78 Yérable u HeuéTHBIEe pyHkmu. [lepuoandeckue
dbysknun. [TpoMexyTKu MOHOTOHHOCTH (hYHKITUH

29 MaxkcumMyMbl 1 MUHUMYMBI QyHKIIuK. HanGosnbiiee u
HauMEHbIIIee 3HaUeHUE (QYHKIIUNA Ha TIPOMEKYTKE

30 JIuneitnas, kBaapaTUdHast U APOOHO-TUHEHHAS
byHKIIIR

31 DIIeMEHTapHOE UCCICAOBAHUE U TOCTPOCHUE
rpaduKoB 3TUX (YHKITAHA

1 DJIeMeHTapHOE UCCIACIOBAHUE U MOCTPOCHUE
rpaduKoB 3TUX (PYHKITHI

33 CreneHsb ¢ 1eNbIM NokazareneM. buaom HeroTona

34 CremneHsb ¢ 11eNbIM TToKazateneM. buaom HeroToHa

15 CreneHHast PYyHKIHS ¢ HATYPAIBHBIM U 1IEITBIM
mokasaresneM. E€ cBolicTBa u rpaduk

16 KontposnpHas padora: "Crenennas gpynknus. EE
cBolicTBa 1 rpadpuk"

37 PaGora Hax ommbkamu. CHHYC, KOCHUHYC, TAHT€HC U
KOTaHTEHC YHUCIIOBOTO apryMEHTa

38 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHUCIOBOTO
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aprymeHra

ApKcuHYyC, apKKOCUHYC U apKTaHI'€HC YHUCIIOBOIO

39 1
apryMeHTa
40 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YHCIJIOBOTO 1
apryMeHTa
Tpuronomerpuyeckasi OKpy>XHOCTb, OIIPE/ICIIEHUE
41 TPUTOHOMETPHUUCCKUX (DYHKITUA YUCITIOBOTO 1
apryMeHTa
Tpuronomerpuueckasl OKpyKHOCTb, ONpeeIICHUE
42 TPUTOHOMETPUYECCKUX (HYHKIIUNA YHCIOBOTO 1
apryMmeHTa
43 OCHOBHBIC TPUTOHOMETPUYECKHE (DOPMYITHI 1
44 OCHOBHEIEC TPUTOHOMETPHUIECKHE (POPMYITBI 1
45 OCHOBHBIE TPUTOHOMETpUUECKUE (POPMYIIBI 1
46 OCHOBHBIE TPUTOHOMETPUYECKHUE (HOPMYITHI 1
47 IIpeoGpazoBaHre TPUTOHOMETPUUECCKUX BhIPAKCHUI 1
48 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKECHUI 1
49 IIpeoOGpazoBaHre TPUTOHOMETPUUECKUX BBIPAKESHUH 1
50 IIpeoOGpazoBaHre TPUTOHOMETPUUECCKUX BhIPAKCHUI 1
51 PemeHue TpuroHOMETpUIECKUX YPABHEHUN 1
52 Penrenne TpuroHOMeTpUUECKUX ypaBHEHUIH 1
53 Pemenne TpuronoMeTpuyeckux ypaBHEHUN 1
54 PemieHue TpUroHOMETpUIECKUX YPABHEHUN 1
55 Penrenne TpuroHOMeTpUYECKUX ypaBHEHUM 1
56 Pemenne TpuroHoMeTpuYeCcKUX ypaBHEHUN 1
57 Pemenne TpUrOHOMETPUYECKUX YPaBHEHUMN 1

CtpaHuua 27 n3 48



Kontponsnas padora: "Tpuronomerpuaeckue

38 BBIPOKECHUS M TPUTOHOMETPUYECKHUE ypaBHEHUS"

59 PaGora Hax ommbkamu. ApudMeTHUeCKHH KOPEHb
HATypaJIbHOM CTENEHU U ero CBOMCTBA

60 Apupmernueckuii KOpeHb HATYPaAJIbHOI CTENEHHU U
€ro cBOMCTBa

61 IIpeoOpazoBaHUs YUCIIOBBIX BBIPAKCHHUI,
CcoJZieprKallluX CTEIeHU U KOPHU

62 IIpeoOpa3oBaHUs YUCIIOBBIX BBIPAXKEHUIA,
coAepaKalluxX CTENEHU U KOPHU

63 IIpeoOpa3oBaHMs YHUCTIOBBIX BHIPAKECHUIA,
coZieprKallluX CTEIEHU U KOPHU

64 Hppaunonanpaeie ypaBHeHUs. OCHOBHbIE METObI
pelieHus UppalOHAIbHBIX YpaBHEHHI

65 HppauuonansHble ypaBHeHUs. OCHOBHBIE METObI

_ pelIeHUs] UppaLIMOHATIBHBIX YpaBHEHUMN

66 Hppaunonanpasie ypaBHeHUuss. OCHOBHBIE METOIBI
pelieHNs UppalOHAIbHBIX YpaBHEHUI

67 PaBHOCHIIBHBIE ITEPEXOAB] B PEIICHUN
HppalMOHAIBHBIX YPaBHEHUI

68 PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUU
HUppalMOHAIBHBIX YPAaBHEHUM

69 PaBHOCHIJIBHBIE IEPEXO/IBI B PELLIEHUU
HUppallMOHAIBHBIX YPaBHEHUMN

70 PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUU
HUppALMOHAIBHBIX YPABHEHUM

71 CpoiicTBa 1 rpaduK KOpHS N-0if CTENIEHH KakK
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(hyHKIIMH 0OOpaTHOM CTEIIEHH C HATypaIbHBIM
roKa3aTrejaeM

CpoiicTBa 1 rpaduK KOpHS N-0if CTENIEHH KakK

72 (byHKIHH 0OpaTHOM CTEICHH C HATYpPaIbHBIM
IoKazaTeiaeM

73 KonTponsHas padora: "CoiicTBa u rpaduk KOpHS n-
oM crenenu. UppanunoHainpHbie ypaBHEeHUs"

74 Pa6ora Hax ommbOkamu. CTeneHb ¢ parioOHATbLHBIM
IoKa3aresieM U e€ CBOicTBa

75 CreneHb C pallHOHAIIBHBIM MOKa3aTeeM U e€
CBOICTBa

76 CTeneHb C pallMOHAJIEHBIM ITOKAa3aTeNieM U e
CBOMcCTBa

77 IMokazarenbHas GhyHKIMSA, €€ cBOHCTBA B TpaduK

73 Hcnonb3oBanue rpaduka GyHKIIAN I PEIICHUS
ypaBHEHUI

79 Hcnionp3oBanue rpaduka QyHKIHHU I PEIICHUS
ypaBHEHUI

20 [NokazarenpHble ypaBHeHUsA. OCHOBHBIE METOIBI
pelIeHus MoKa3aTeIbHbIX YPaBHEHUI

31 INokazarenbubie ypaBHeHHs1. OCHOBHBIE METOIBI
peLIeHuS MOKa3aTeIbHBIX ypaBHECHUH

2 INokazaTensHble ypaBHEeHHSI. OCHOBHBIE METOIBI
pelIeHus MoKa3aTeIbHbIX YpaBHEHUI

23 KontponsHnas padora: "[lokazaTenbHas QyHKIHS.
IToka3zaTenbHbIe ypaBHEHHS"

84 Pabora Han ommOKkamMu.
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Jlorapudm uyucna. CroiicTBa Jorapudma

85 Jlorapudm uncia. CoiicTBa jgorapudma 1

86 Jlorapugm uucna. CroiicTBa Jorapudma 1

87 JlecsiTuuHbBIE U HATYpaJIbHBIC JIOTAPU(PMBI 1

88 JlecaTuyHble M HaTypabHBIC JOTapU(PMBI 1

29 [IpeoOpa3oBaHue BEIpAKCHHI, COICPIKAIIIX 1
JjorapuMbl

90 IIpeoOpa3oBaHue BBIpaXXEHUI, COAEpKAIIUX 1
JIorapu(MBI

91 IIpeoGpazoBanre BEIpaXKEHHH, COIEpKAITAX |
JiorapuMbl

92 Jlorapudmuueckas ¢pyHKIus, €€ CBOHCTBA U rpaduK 1

93 Jlorapudmuueckas ¢yHkius, e€ cBoiicTBa U rpauk 1

94 Hcnonp3oBanue rpaduka QyHKIIHHN JJI PEIICHUS |
YpaBHEHUI

95 Hcnons3oBanue rpaduka GpyHKIUU I PELICHUS 1
YpaBHCHHUI

9% Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METObI |
peueHus JorapuMIUIECKIX ypaBHCHUH

97 Jlorapudmuyeckne ypaBHeHus. OCHOBHBIE METO/IBI 1
peureHus TorapuPMUISCKUX ypaBHCHUH

08 Jlorapudmuueckue ypaBHeHUs:. OCHOBHBIE METObI 1
peueHus JorapuMUIECKIUX ypaBHCHUH

99 PaBHOCHITBHBIC TIEPEXOABI B PEIIICHUH 1
Jorapu(PMUYECKUX ypaBHCHUH

100 PaBHOCHIIBHBIC TIEPEXOABI B PEIIICHUH 1

Jorapu(MUYECKUX ypaBHCHUH
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KontpomnpHas padota: "Jlorapudmudeckas GyHKIIHA.

101 1
Jlorapudmuueckue ypaBHeHUS"
Pab6ora nHaxg ommOkamu. IlociieoBaTenEHOCTH,

102 crocoObl 3aaHus MociiegoBaTeIbHOoCTe. MeTon 1
MaTeMaTHIeCKON MHIYKIIHMH

103 MOHOTOHHBIE U OTPAHUYEHHBIE TOCIE0BATEILHOCTH. 1
HcTopus anann3a 0ECKOHEYHO MaTBIX

104 ApudmeTrndeckast Mporpeccust 1

105 I'eomeTrpuueckast mporpeccust 1

106 BeckoneuyHo yOsIBaromiasi reoMmeTpruyecKas 1
nporpeccus

107 CyMMa O€CKOHEYHO YOBIBAOIIECH T€OMETPHUISCKOU 1
HNpPOrpeECCUU

108 JInHENWHBIN 1 3KCITIOHEHIINANbHBIA pocT. Yucro e. |
dopmyia CI0XKHBIX TPOIEHTOB

109 JInHelWHBIN 1 3KCITIOHEHIIUAIbHBIN pocT. Yucro e. 1
dopmyna CIOKHBIX IPOLIEHTOB

110 Hcnonbp3oBaHUe NPOTPECCUU IJIsl PELISHUs PeaibHbIX 1
3a7a4 MPUKIQJHOTO XapaKTepa

111 KoutpomnpHas padota: "[locienoBaTensHOCTH U 1
nporpeccun”

112 Pabora Hax ommbOkamu. HenpepbiBHBIC QYHKIIUH U 1
WX CBOWCTBa

113 Touxka pa3peiBa. ACUMITOTHI TpauKOB QYHKITHI 1

114 CBoiicTBa (pyHKIIMIT HETIPEPHIBHBIX HA OTPE3KE 1

115 CaoiicTBa (pyHKIIHI HEIPEPHIBHBIX HA OTPE3KE 1

116 Metoa NHTEPBAIOB AJ1s1 pELLICHNS] HEPABEHCTB 1
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117

MCTOII HUHTEPBAJIOB I pCHICHUA HCPAaBCHCTB

118 Metoa nHTEpBANIOB AJIsT PEIICHUS] HEPABEHCTB 1

119 [IpuMeHeHNe CBOVICTB HEMPEPBHIBHBIX (DYHKITHHA TSI 1
peluieHus 3ana4

120 IIpumeHeHnEe CBOMCTB HEMPEPBIBHBIX (DYHKIIUM IS |
peuieHus 3ana4

121 Omnpenenenue, reOMETPUIECKUN CMBICT ITPOU3BOTHOM 1

122 Onpenenenue, pU3NUECKUI CMBICT IPOU3BOAHOM 1

123 YpaBHEHHE KacaTeIbHOU K IpauKy QyHKIINH 1

124 VYpaBHEHHE KacaTeabHOUN K rpaduKy GyHKIIUN 1

125 ITpousBoHbBIE AIIEMEHTAPHBIX (DYHKIUN 1

126 IIpou3BOHBIE 3JIEMEHTAPHBIX (PYHKIINH 1

127 [lepBas u BTOpast MpOU3BOIHEIE (DYHKIIFH 1

178 IIpousBonHas cyMMbl, IPOU3BEAEHHUS, YACTHOIO U 1
KOMIO3HUITUH (QYHKITUNA

129 ITpousBoHasi CyMMBbI, IPOU3BEAEHHUS, YACTHOIO U 1
KOMMO3UIMH (QYHKIUN

130 IIpousBonHas cyMMBbl, HIPOU3BEAEHHUS, YACTHOIO U |
KOMITO3UITNU (PyHKITHH

131 KonutposnpHas pabora: "IIponsBoanas" 1

132 Pa6ota Hajg ommbOkamu. IloBTOpenue, 0600IICHNME, 1
cHUcTeMaTHU3alMs 3HaHUM: "YpaBHeHUS"

133 IToBTOpEenue, o600IIeHNE, CHCTEMAaTH3aIlUsl 3HAHWNA: 1
"Oyakmn"

134 Hrororas koHTpoIbHas paboTa 1

135 HTorosasi KOHTpOJIbHas paboTa 1
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136

Pabora Han ommOKkamMu.
IMoBTOpenue, obo0IIeHNE, CUCTEMATH3AIUS 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136

10

IToBTOpeHnue, ob6o0IIeHNE, CUCTEMATHU3aIUs 3HAHUI

IMoBTOpenue, ob600IIeHNE, CUCTEMATHU3AIUs 3HAHUIN

IMoBTOpenue, ob6o0IIeHNE, CUCTEMATHU3AIUs 3HAHUI

IMoBTOpenue, obo0IIeHNE, CUCTEMATH3AIU 3HAHUI

IMoBTOpEeHnue, obo0IIeHNE, CUCTEMATH3AIIUs 3HAHUIN

IMoBTOpenue, obo0IIeHNE, CUCTEMATHU3AIIUS 3HAHUIN

IMoBTOpenue, ob6o0IICHNE, CUCTEMATH3AIUs 3HAHUIN

IMoBTOpenue, obo0IIeHNE, CUCTEMATH3AIUs 3HAHUI

144

10
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11 KJIACC

Ne
n/n

Tema ypoka

KoandgecTBO 4acoB

KoHTpoJbnHBIe
Bcero P
padoThI

IlpakTn4eckue
padoThbI

DJIeKTPOHHBIE
nudposbie

OﬁpaSOBaTeHLHlﬂe

pecypcsl

[Tpumenenne MPOU3BOHON K UCCIIEIOBAHUIO
(byHKIIMI HA MOHOTOHHOCTB M SKCTPEMYMBI

IIpuMeHeHue NPOU3BOJHON K UCCIENOBAHUIO
(hyHKIMI HAa MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeHeHne IPOU3BOAHOMN K UCCIETOBAHUIO
(pyHKIIMI Ha MOHOTOHHOCTE M OKCTPEMYMEI

[IpumMeHeHne nNpou3BOIHON K UCCIIETOBAHUIO
(byHKUIHI Ha MOHOTOHHOCTH ¥ OKCTPEMYMEI

IIpumeHeHne MPOU3BOAHOM K UCCIEIOBAHUIO
(byHKIIMI Ha MOHOTOHHOCTE M DKCTPEMYMEI

I[IpumeHeHre NPOU3BOAHOMN K UCCIIEOBAHUIO
(yHKIIIT Ha MOHOTOHHOCTB M SKCTPEMYMBI

Haxo>xnenue HanOOnbIIEero U HAMMEHBIIIETO
3HAYEHUs HENIPEPhIBHOM (DYHKIINM Ha
OTpE3Ke

Haxo>xxnerne HanOoIbIIero 1 HANMEHBIIIETO
3HAYCHUs HEMIPEePBIBHOW (YHKIINH Ha
OTpe3Ke

Haxo>xenue HanOOoIbIIero U HAUMEHBIIIETO
3HAYCHUsI HENIPEPBIBHON (DYHKIINM HA
OTpE3KE

10

HaXO)K,Z[CHI/IC HauOOJIBIIEr0 ¥ HAMMEHBIIIETO
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3HAYCHUsI HENIPEPBIBHON (YHKIINN HA
OTpE3KE

11

Haxoxnenne HanOoIbIIero 1 HANMEHBIIIETO
3HAYCHUs HEMIPEePBIBHOW (YHKIINH Ha
OTpe3Ke

HaxomueHHe HanOOJIBIICTO U HAMMCHBIIIETO

12 3HAYCHUs] HENIPEPBIBHOW ()YHKIIMU Ha
OTpe3Ke
[Tpumenenme MPON3BOTHON AJIST HAXOXKACHUS

13 HAWJIy4lIero peuieHus B MPUKIaIHbIX
3ajadax
[TpuMeHeHne NpOU3BOIHON ISl HAXOXKIASHUS

14 HAWJTY4IIETO PEIICHUs B PUKIATHBIX
3a7a9ax
I[Ipumenenrne npoU3BOAHON OIS

15 OIpeNeIeHHs] CKOPOCTH U YCKOPEHUS
rporiecca, 3aJIaHHOTO (GOPMYIION HITH
rpauxomM
[Tpumenenne MpON3BOTHON AJIsT

16 OTpeICIICHHUSI CKOPOCTH U YCKOPCHUS
mporiecca, 3aIaHHOTO (OPMYJION HIH
rpaduKoM

17 Komnoszunus pyHKIui

18 Komnozumus ¢yHKIui

19 Kommnosumust pyHKIUHA

20 I'eomeTpudeckue oOpa3bl ypaBHCHHUI Ha
KOOPAMHATHON TIIOCKOCTU

21 I'eomeTpuueckue oOpa3bl ypaBHCHU Ha
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KOOPJIMHATHOM MJIOCKOCTH

KontpompHas padota: "Mccienosanue

22 (OYHKIMI C TIOMOIILIO TIPOU3BOTHOK"

73 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

4 ITepBooOpa3HbIe AIEMEHTAPHBIX DYHKITHA.
[IpaBuna Hax0XIESHUS IEPBOOOPA3HBIX

25 ITepBoOOpa3HbIC dIEMEHTAPHBIX DYHKITHH.
[IpaBuia HaxOXICSHHS TTEPBOOOPA3HBIX

26 HuTerpain. I'eomerpudeckuil cMbICII
HHTETpajia

27 Brrancnenue onpenenéHHOro HHTETpajia mo
dbopmyne Herotona-JIeliOHuIIa

28 Brruncnenue onpenenéHHOro HHTErpaia mo
¢hopmyne Herotona-Jleitbnuna

29 IIpuMeneHue unTerpana ajisi HaX0XIASHUS
TUIOMIaAeH MIOCKUX (QUTYP

30 [MpumeHeHne WHTETpaa s HaX 0XKICHUS
00BEMOB reOMETPHICCKUX T

31 [Mpumeps! perrenuii muddepeHInaTbHBIX
ypaBHEHUI

1 [Ipumepsr pemenuii nuddepeHTnaTbHBIX
YpaBHEHUM
MaremMaTHiecKkoe MOJICIIMPOBAHUE PEATTbHBIX

33 MPOIIECCOB € MOMOIIBIO U P epeHITNATBLHBIX
ypaBHEHUI

34 KontpomnbHas padota: "[leppooOpaszHas u
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uHTerpan"”

Tpuronomerpruueckue GyHKIIAN, HX

35 N 1
CBOMCTBaA U Tpaduku

16 Tpuronomerpudeckue GyHKIIAN, UX |
CBOIiCTBa U TpaduKu

37 Tpuronomerpruueckue GyHKIIUN, UX |
CBOMcCTBa U Tpaduku

18 Tpuronomerpuueckue GyHKIIAN, UX |
CBOMCTBa M TpaduKn

39 TpuroHomerpuyeckue GYHKIIAU, UX )
CBoOIiCcTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUSCKHUX

40 YpaBHEHHUM ¢ HOMOIIBIO 1
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

4] YPaBHEHHUI C IOMOIIBIO 1
TPUTOHOMETPUUECKOU OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUISCKHUX

42 YpaBHEHHUM ¢ HOMOIIBIO 1
TPUTOHOMETPUYECKOH OKPY>KHOCTHU
OT60p KOpHEH TPUTOHOMETPUUSCKUX

43 YpaBHEHHUM ¢ TOMOIIIHIO 1
TPUTOHOMETPHUECKOU OKPY>KHOCTH

44 Pemenne TpuroHOMEeTpUYECKUX HEPABEHCTB 1

45 Pemienue TpuroHoMeTpUUECKUX HEPABEHCTB 1

46 Penienue TpuronoMeTpuueCKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1
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Kontponsnas padora: "['padukn

48 TPUTOHOMETPUUECKUX (PYHKITHH.
Tpuronomerpudeckue HepaBeHCTBA"

49 OCHOBHBIE METOIbI PELLICHUS
MIOKAa3aTeIHHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILLICHUS
MIOKa3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METOMIBI PEIICHHUS
MTOKa3aTeIHFHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIC METOBI PEILICHHUS
Jorapu(pMUIECKUX HEPABCHCTB

54 OCHOBHBIE€ METO/IbI PELIEHUS
J0orapu(pMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOMBI PEILICHUS
norapuMUIECKUX HEPABESHCTB

56 OCHOBHBIE METOMIBI PEILICHHUS
JoTapu(pMUYECKUX HEPaBEHCTB

57 OCHOBHBIE METOMIBI PEILICHUS
HppalHOHAIBHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEILICHUS
HppalHOHATHHEIX HEPABCHCTB

59 OCHOBHBIE METO/IbI PEILLICHUS
HppalMOHAIbHBIX HEPABEHCTB

60 OCHOBHBIE METOMIBI PEIICHUS

HppalMOHAIbHBIX HEPABEHCTB
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I'paduueckne MmeToabI pelicHUs

o1 HUPpPALMOHAIILHBIX YPABHEHUM

62 I'padmaeckre MeTOnBI perIeHus
VMppaIMOHAIBHBIX ypaBHEHUH

63 I'paduueckre MeToabI pereHus
MMOKa3aTeIbHBIX YpaBHEHUH

64 I'paduueckne MeToaBI pelIcHUS
ITOKa3aTeIFHBIX HEPABCHCTB

65 I'paduueckre MeToabI penieHus
JIoTapu(pMUYECKUX ypaBHEHUH

66 I'pacdrueckne METOIBI peIICHUS
JIoTapu(pMUIECKIX HEPaBEHCTB

67 I'padmaeckre MeToabl penieHus
Jorapr(pMHUIECKUX HEPaBEHCTB
I'paduueckre MeTOBI penIeHUs

68 MOKa3aTeNBHBIX U JOTapU(MHUICCKUX
ypaBHEHUI
I'padmaeckre MeTonsl penieHus

69 MTOKa3aTEIbHBIX U JIOTapU(DMHUIECKUX
YpaBHEHUI
I'paduyeckre MeTOIbI pereHUs

70 MMOKAa3aTeJIbHBIX U JIOTapU(PMHUIESCKUX
HEPaBEHCTB
I'padmaeckrie MeTOBI perIeHNs

71 MTOKa3aTEeIbHBIX U JIOTapU(DMHUIECKUX
HEpPaBEHCTB

72 KonTponsHas padota: "MppanuoHansHble,

MIOKa3aTeNbHbIE U JOTapU(MHICCKIE

CtpaHuua 39 ns 48



HEpaBeHCTBA"

KomruiekcHble uncia. Anreopandeckas v

73 TpUTOHOMETpHUYECKast GOPMBI 3aITUCH
KOMILJIEKCHOTO YHCIIa
KommekcHble uncina. Anredpandeckas U

74 TPUTOHOMETpUUECKAs (POPMBI 3aITUCH
KOMIIJIEKCHOTO YHCIIa

75 ApudmMeTrHueckue orepaluu ¢
KOMIUIEKCHBIMH YHCIIaMHU

76 Apudmerndeckne oreparnuu ¢
KOMIIJICKCHBIMH YHCJIaMU

77 N306paskeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJIMHATHOM IJIOCKOCTH

73 N300paskeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJIWHATHOH MIIOCKOCTH

79 ®opmyna Myaspa. KopHau n-oii crenenu us
KOMIIJIEKCHOTO YHCIIa

30 dopmyna Myaspa. Kopau n-o¥i crenenu u3
KOMILJIEKCHOTO YHCIIa
IIpuMeHeHne KOMIUIEKCHBIX YHCEN ISt

81 pelieHust (PU3NIECKUX U TEOMETPUIECKUX
3a71a4

2 KontpomnpHas pabora: "KoMIiekcHbIe
yucaa"

83 HatypanbHnble U Lieble 4hcia

84 HarypanbHuble u nienble uncna

85 [TprumeneHne MPU3HAKOB JIETUMOCTH LETBIX
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HYUCCII

HpI/IMeHCHI/IC IIPU3HAKOB OCJINMOCTH LEIBIX

86
qHCel

g7 IIpumeHeHne NpU3HAKOB JEIUMOCTU LEIbIX
yucen: HOJl u HOK

23 [IpumeneHne IPHU3HAKOB JEITUMOCTH IIEIBIX
ynrcen: HOJl u HOK

39 [IpumeHeHne TPU3HAKOB TEITUMOCTH IETBIX
YHCeJl: OCTATKU MO MOAYJIIIO

90 HpI/IMeHeHI/IC MNPU3HAKOB ACJIMMOCTHU LEIbIX
YHCEII: OCTATKU IO MOIYJIIO
[IpumeHeHne IPU3HAKOB JEITUMOCTH IETBIX

91 yucesn: aroputM EBkiuna miis pemieHus
3a7a4 B EJBIX YUCIIAX

9 KonTponbHas padota: "Teopus Hemsix
yucen"
CucremMa ¥ COBOKYTHOCTh YPaBHEHHH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIECTBUS
CucreMa U COBOKYITHOCTh YPaBHEHM.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIICZICTBUS

95 OCHOBHBIEC METOJIBI PEIIICHUS] CHCTEM U
COBOKYITHOCTEH parimoHaIbHBIX yPaBHEHUH
OCHOBHBIE METO/bI PELLICHUSI CUCTEM U

96 COBOKYIHOCTE!N HUppallMOHAIbHbBIX

ypaBHEHUI
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97

OCHOBHEIE METOAbI PCIICHUA CUCTEM U

COBOKYIHOCTEH IOKa3aTEIbHbIX YPABHEHUM

98

OCHOBHEIE METOABI PCIICHUA CUCTEM U

COBOKYHHOCTeﬁ IIOKa3aTCJIIbHbBIX ypaBHeHI/Iﬁ

99

OCHOBHBIE€ METOJIbl PEIICHUS] CUCTEM U
COBOKYMHOCTEH JIorapu(pMUYECKUX
ypaBHEHUI

100

OCHOBHBIE€ METO/IbI PEIIEHUS] CUCTEM U
COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUI

101

[IpuMeHeHne cucTem K pelIcHUuIo
MaTeMaTUYeCKUX 3ajlad U 3a1a4 13
pa3IUYHBIX 00J1aCTe HAYKH U peallbHOU
YKU3HU, MHTEPIPETALNS TTOTyICHHBIX
pe3yIbTaTOB

102

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3aJa4 U 3a1a4 U3
Pa3IUYHBIX 00JIacTeil HAYKH U peaJIbHOU
JKM3HU, UHTEPIIPETalUs [OJIy4YEHHBIX
pe3yJIbTaToOB

103

IIpruMmeHeHNEe HEPAaBEHCTB K PELICHUIO
MaTeMaTHYECKHX 3a]a4 U 3a7a4 U3
pa3IUYHBIX OOJacTell HAYKU U peaabHOU
SKM3HH, UHTEpIIpeTaLys NOTy4eHHbIX
pe3ysIbTaToOB

104

KontpomnbHas padota: "CrucTeMBbl
palrOHAIbHBIX, HPPALHOHATBHBIX
[MOKA3aTeJIbHBIX U JIOTaPUDMHUUESCKUX
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ypaBHEHHUIT"

105 PanmonanpHbIe ypaBHEHHUS C TTapaMeTpaMu

106 PanmonanbsHbIE HEpABEHCTBA C MapaMeTpaMu

107 PannonanbHble CUCTEMBI C TapaMeTpaMU

108 HppanuonansHble ypaBHEHUS, HEPaBEHCTBA
¢ napaMmeTpaMmu

109 HppanmonanbHBIE CHCTEMBI C TTapaMeTpaMu

110 IToxa3aTenbHbIE YpaBHEHUSI, HEPABEHCTBA C
apaMeTpaMu

111 IlokazaTtenbpHBIE CUCTEMEI C TTapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHUs, HEPAaBEHCTBA
C nmapaMmeTpaMu

113 Jlorapugmuyeckue cUCTEMBI ¢ MapamMeTpaMU

114 TpuroHomerpuyeckue ypaBHEHUS C
rnapamMeTpaMu

115 TpuroHomerpruueckue HEPaBEHCTBA C
napamMeTpamMu

116 TpuroHoMeTprIecKue CUCTEMBI C
napaMeTpaMu
ITocTpoeHue u ucciegoBaHue

117 MaTeMaTUYECKUX MOJEJeN pealbHbIX
CUTYyalHil C TOMOIIBIO YPaBHEHUH C
napamMeTpamMu
IMTocTtpoenue u ucciegoBaHmue

118 MaTeMaTUYECKUX MOJENIeN pealbHbIX

CUTyallMii C HOMOILBIO CUCTEM YPaBHEHUM C
napaMeTpaMu
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IMTocTtpoenue u ucciegoBanue
MaTEMaTHYCCKHUX Moneneﬁ PCAITbHBIX

119
CHTYyaIuii ¢ MOMOIIBIO CHCTEM YPAaBHEHUH C
rmapaMeTpaMu

120 KonTponpnas padora: "3amaqdu ¢
napamerpamu”

121 IMoBTOpeHue, obobIIeHNE, CUCTEMAaTH3 AU
3HaHui: "YpaBHeHusa"

122 IToBTOpenue, o600IICHHE, CHCTEMAaTH3AITHS
3HaHuH: "YpaBHeHUA"

123 IToBTOpeHnue, 060061IeHNE, CUCTEMATH3 AL
3HaHUi: "YpaBHeHusa. CucTemMbl ypaBHEeHUIt"

124 [MosTOpeHue, ob6o0IIeHNE, CUCTEMAaTH3AITUS
3nanuii: "HepaBencrsa"

125 IToBTOpeHue, 060061IeHNE, CUCTEMAaTU3ALUS
3HaHuil: "HepaBeHcTra"

126 IToBTOpenue, 060061IeHNE, CHCTEMAaTH3 A
3nanuii: "HepaBencrsa"

127 IToBTOpeHUe, 0000IMIEHNE, CUCTEMATH3AITUS
3Hanuii: "lIpousBonHas u e€ npuMmeHeHue"

128 IToBTOpeHue, 060061IeHNE, CUCTEMAaTU3 AU
3Hanui: "[IpousBogHas u e€ npumeHenue"

129 [TosTOpenue, o600IICHHE, CUCTEMATH3AITHS
3aanui: "[IponsBogHas u e€ mpumeHenue"

130 IToBTOpeHuUEe, 0000IIEHNE, CUCTEeMAaTH3AIUSI
3HaHui: "MHTEeTpan u ero npuMeHeHue"

131 [ToBTOpenue, 0600MIEHNE, CHCTEMATH3 A
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3HaHui: "PyHKuun"
132 ITosTOpenue, o600IIECHHE, CHCTEMAaTH3AITHS |
3HaHui: "OyHKIun"
133 IToBTOpenue, 0000IMIEHNE, CUCTEMATH3AIHS |
3HaHui: "OyHKIUU"
134 Hrorosas koHTpOIbHasK paboTa 1 1
135 Hrorosas KOHTpOIbHas paboTa 1 1
136 HOBTOPCHI/IG, 0000111eHNE, CHCTEMATHU3AIUS |
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 136 10
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1J11 YUUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HMHTEPHET
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