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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 kiacce — 102 yacoB (3 yaca B Henento), B 11
kiacce — 102 gacos (3 yaca B HEZIEINIO).
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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 ¥ BBIYUCTIEHUS

Hatypanbabie u nensie yucna. IIpumeHeHne nmpr3HAKOB AEITUMOCTH LEJIBIX
qucen, HaumOoJbpIui oOmuii aenurens (manee — HOJI) m HamMeHbiee oOriee
kpaTtHoe (nanee — HOK), ocraTtkoB no Moayito, anropurma EBkinaa quis pemenus
3a71a4 B IEJIbIX YHUCIIaxX.

KomrmiekcHble umcna. Aunredpanyeckas M TpUTOHOMETpUYEcKass (POpMbI
3aMUCA KOMIUICKCHOTO 4YHUCJa. ApUPMETHYECKHE OIepallii C KOMIUICKCHBIMU
gyucnamM. M300pakeHWe KOMIUICKCHBIX YHCENI Ha KOOPAWHATHOW TIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oi creneHu U3 KOMIUIEKCHOrO 4duciaa. [Ipumenenue
KOMIUICKCHBIX YHCEJN ISl peIIeHUs] (PU3NYSCKUX U TEOMETPUUYSCKUX 3a/1a4.

YpaBHeHUs U HEPaBeHCTBA

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

Otbop  KOpHEH  TPUIOHOMETPUYECKHX  ypaBHEHHMH C  IIOMOIIbBIO
TPUTOHOMETPUYECKONU OKPYKHOCTH. PellieHrne TpuroHoMeTpuiecKuXx HEpaBeHCTB.

OCHOBHBIE METOJIBI PEIICHHS MOKAa3aTeIbHBIX W  JIOTApU(PMUUECCKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUSI UPPALMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHHUS CHCTEM W COBOKYHHOCTEH palHOHAIBHBIX,
HMppaIMOHAIBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMHUIECKUX YPAaBHCHUN.

VYpaBHeHUs, 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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e 03 O

TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM
n/n NPOrpaMmbIl

MHOXkecTBO AeHCTBUTEIbHBIX YUCEIL.
MHorouneHsl. PaninoHanbHble ypaBHEHUS U
HepaBeHCTBa. CHUCTEMBI JTUHEHHBIX
ypaBHEHUI
®ynakiuu ¥ rpaduku. CrenieHHas QYHKIHS C
LIeJIBIM TTOKa3aTesieM
ApudmMeTnaecKkuil KOpeHb N-0i CTEICHMU.
HppaunonanbHble ypaBHEHUS
IMokazarenvHas ¢pyHkMs. [lokazaTenbHbIS
ypaBHEHUS
Jlorapudpmudeckas GyHKITHS.
Jlorapudmuyeckue ypaBHEHUS
TpuronomerpuyecKkrue BbIPKEHUS U
ypaBHEHUSI
IlocnenoBaTenbHOCTH U IPOTPECCUU
HenpepsiBabie pyHKIuu. [IponsBoaHas
TToBTOpEeHuUe, 0600IIeHHE, CHCTEMATU3AITHS
3HAaHUHU

OBIIEE KOJIMYECTBO HACOB I10

ITPOI'PAMME

KoandecTBo 4acoB

Bcero

20

10

14

16

14

102

KoHTpoabHbI
e padoThI

10

IIpakTH4eckue
padoThl
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11 KJIACC

KoandgecTBo 4acoB

Ne HaumeHnoBaHue pa3iesioB U TeM
/1 IpOrpaMMsI Beero Z(;:;([))o.m)nu f;)ﬁ&::ﬂnqecnme
ThI ThI
HccnenoBanue ¢pyHKUHH ¢ HOMOIIBIO 18 |
MIPOM3BOTHOM
TlepBooOpa3Has u UHTErpas 8 1
I'paduku TpuroHOMeTpHUIeCKUX PYHKITHA. 10 |
TpuronoMmerpudeckne HepaBeHCTBA
HppanmonansHble, MOKa3aTeIbHBIC U 18 !
morapu(MUIECKIe HEPaBEHCTBA
KommnnekcnHrle uncina 8 1
HarypanbHuble u 1ienble uncna 8 1
CucTeMsbl paroHaIbHBIX, HPPAllMOHATBHBIX
MOKa3aTEIbHBIX U JOTapU(pMHUIECKUX 10 1
ypaBHEHUIA
3agauu ¢ mapameTpamu 12 1
TToBTOpEeHUE, 0600IIICHHE, CHCTEMATH3AIHSI 10 5
3HAHUI
OBILEE KOJIMYECTBO YACOB I10
ITPOTPAMME 1oz 10
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IMOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos JNara
Ne i/ Tema ypoxa B KonTpoabHbl IpakTHyecku n3ydeHust
cero e padoThI e padoThbl

MHOK€ECTBO, OIepauu
HaJ MHOKECTBAMH U UX 1 01.09.202
CBOMCTBa 3
Juarpammel Ditnepa- | 04.09.202
Benna 3
I[IpuMeHeHHe TEOPETUKO-
MHOKECTBEHHOI'O | 06.09.202
ammapara JIsl pelIeHUs 3
3a1a4
PanuonanbsHbIC YKCIa.
OOBIKHOBEHHEBIE 1
JeCATUYHBIC Tpo0H, 1 08.09.202
MPOIIEHTHI, OECKOHCUHbBIC 3
MEPUOIUIECKHUE TPOOH
PanmonanbpHEIE yucia.
OOBIKHOBEHHBIE U
JICCSITUYIHBIE Ipo0oH, 1 11.09.202
MPOLICHTHI, OECKOHECUHBIE 3
MepUOIUIECKUE IpooH
IMpumenenue npobeii u
MPOIIEHTOB JIJIsI PEIICHUS 1 13.09.202
MPUKJIATHBIX 33124 3
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10

11

12

13

14

15

IIpumenenue npobeii u
MPOIIEHTOB JIJIsI PEIICHUS
MPUKJIAIHBIX 33124
JlelicTBUTENbHBIC YHUCIIA.
PammmonanbpHbIie 1
HppaloHalIbHbIE YUCIIa
Monynb
NEHUCTBUTEIIBHOI'O YUCIIA U
€ro cBoiicTBa
IMpubnxEnnbIC
BBIUHCJICHUSI, TIpaBUJIa
OKpYTIICHUS, TPUKUIKA 1
OIIEHKAa pe3yJbTara
BBIUMCICHUMN

OCHOBHBIE METObI
peleHus LeiabIX U
IpOoOHO-pallMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB
MHorouieHbl OT OJHOU
nepemeHHou. [lenenne
MHOTOYJIEHA Ha
MHOT'OWIEH C OCTATKOM.
Teopema besy
MHOTro4JIeHBI ¢ EJTBIMU
K03 pUIIHeHTAMH.
Teopema Buera

Pemenue cucrtem
JIMHEWHBIX YPaBHEHUHN

ManI/ILIa CHUCTCMBbI

15.09.202
3

18.09.202
3

20.09.202
3

22.09.202
3

25.09.202
3

27.09.202
3

29.09.202

3

02.10.202
3
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16

17

18

19

20

21

JIMHEUHBIX yPaBHEHUH.
Omnpenenurenb MaTpULbL
2X2, ero TeOMEeTPpUYIECKUMN
CMBICJI U CBOMCTBA,;
BBIYMCJIEHUE €T0
3HAYEeHUs
Omnpenenurenb MaTPULbI
2%2, ero reOMeTpUICCKUi
CMBICTT U CBOWCTBA;
BBIYMCJIEHUE €T0
3Ha4YECHUs

IIpumenenue
OIpeaeauTeNs 1
pEeLIeHUs] CUCTEMBI
JIMHEHNHBIX YPaBHECHUN
Pemrenne mpukiaaHbIx
3aJ1a4 C TIOMOIIIBIO
CUCTEMBI JTUHEWHBIX
ypaBHEHUI

Pemenne npukitagaerx
3aJla4 C IOMOILbIO
CHUCTEMBI JTUHEHHBIX
YpaBHEHUI
KonTponbHas padora:
"PanroHabLHbIE
YpaBHEHHUS U
HepaBeHCTBa. CHUCTEMBI
JIMHEWHBIX ypaBHEHUN"
DyHKIHSA, CITOCOOBI
3a7aHust GYHKIUU.

04.10.202
3

06.10.202
3

09.10.202
3

11.10.202
3

13.10.202
3

16.10.202
3

18.10.202
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22

23

24

25

26

B3aumHO oGpaTHBIE

dbynknun. Kommozumus

byHKIMIA

I'paduk GyHKIHA.

DneMeHTapHbIe

nmpeodpa3oBaHUs

rpaukoB GyHKINHA

O06nacTh OornpeiesiCHAs U 1
MHOYECTBO 3HAYEHUI

dynknuu. Hynn

dynkiun. [IpoMexyTKn

3HAK MOCTOSTHCTBA

YETHbIE 1 HEUYETHBIC

(hyHKIMH.

Ilepuonuueckue

dbynkiun. [IpoMexyTKu

MOHOTOHHOCTH (DYHKITUH 1
MakcumMyMsbl U

MHHUMYMBI (yHKITHH.

HauGomnbpmmee u

HanMEHbIIICe 3HAUCHUE

(GDYHKIHMH HA IPOMEXKYTKE

JIuneiinas, kBaapaTu4dHas

U IpoOHO-THMHEHHAs 1
dbyHKIIMN

DnemMeHTapHOe

HCCIIEIOBAaHUE U

MIOCTpOCHHE TPaPUKOB

TUX QYHKIUH

CTeneHs ¢ LeabIM 1

20.10.202
3

23.10.202
3

25.10.202
3

27.10.202
3
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27

28

29

30

31

32

33

rokasarejeM. bunom
Hrrorona

CreneHHast GyHKIIMS C
HaTypaJbHBIM U IEITBIM
nokasaresnem. E€
CBoOMicTBa U rpadux
KonTponbHas padora:
"CrentreHnas pynkuus. Eé
cBolicTBa U rpaduk"

ApudmMeTHaeckuii KOpeHb

HaTypaIbHOW CTETICHU U
€ro cBoiicTBa
ITpeobpazoBanus
YHCJIOBBIX BBIPAXKCHUH,
coJiep>KallluX CTETIEHU U
KOpHH
IIpeo6pazoBanus
YHCIIOBBIX BBIPAKCHUH,
COIEpIKAINUX CTETICHU U
KOPHU
HppaunonanbHeie
ypaBHeHUs1. OCHOBHBIE
METOJIbI PeLIeHUs
UppalUOHAJIbHBIX
ypaBHEHUI
HppammonanbsHbie
ypaBHeHusi. OCHOBHBIE
METOJbI PELIEHUS
HppalHOHATBHEBIX
YpaBHEHUI

08.11.202
3

10.11.202
3

13.11.202
3

15.11.202
3

17.11.202
3

20.11.202
3

22.11.202
3

24.11.202
3
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34

35

36

37

38

39

40

PaBHOCHIIBHEBIC nepexoabl
B pEUICHUU
HpPalHOHATBHBIX
YpaBHEHUI
PaBHOCHITBHBIE TTEPEXOIBI
B pEILICHUU
HppPalHOHATBHBIX
ypaBHEHUI

CsolicTBa U rpaduk
KOPHSI N-0#1 CTENEHN KaK
dbynkIIMHM 0OpaTHOU
CTETICHU C HaTypPaIbHBIM
roKazaTeneM

CBolicTBa U rpaduk
KOpHS N-O¥ CTeeHU KaK
dbynkIMHM oObpaTHOU
CTENIEHU C HATypaJlbHBIM
roKazaTeneM
KonTponbHas padora:
"CpoiicTBa u rpaduk
KOPHSI N-O¥ CTEIEHH.
HppammonanbHbie
ypaBHeHHUs"

Crenens ¢
panroHAITBEHEIM
rokasaTeneM U eé
CBOMCTBA

Crerniens ¢
panroHaIbHBIM
MOKa3aTeJeM U €€

27.11.202
3

29.11.202
3

01.12.202
3

04.12.202
3

06.12.202
3

08.12.202
3

11.12.202
3

CtpaHuua 26 13 51



41

42

43

44

45

46

47

CBOMCTBAa

IMokazaTenbHass GyHKIIUA,
e€ cBoWCTBa U rpaduk

Hcnons3oBanue rpaduka
(GYHKIHH TS peTIeHUS
YpaBHEHUI
ITokaszarenbHbIE
ypaBHeHUsi. OCHOBHBIE
METOJIbI PEIICHUS
MOKa3aTeJIbHbIX
ypaBHEHUI
INokazaTtenpHbIe
ypaBHeHusi. OCHOBHBIE
METOJIbI PELICHUs
MMOKa3aTeIbHbIX
ypaBHEHUI
ITokazarenbHbIE
ypaBHeHusi. OCHOBHBIE
METOJbI PELICHUS
MOKa3aTeIbHbIX
ypaBHEHUI
KoutposnbHas pabota:
"ITokazaTenbHast
by
ITokaszarenbHble
ypaBHeHUs"

Jlorapudm uuncia.
CpoiicTBa sorapugma

13.12.202
3

15.12.202
3

18.12.202
3

20.12.202
3

22.12.202
4

25.12.202
4

27.12.202
4
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48

49

50

51

52

53

54

55

56

57

Jlorapudm uuncna.
CpoiicTBa norapugma

JecsaTuaHble U
HaTypajbHbIC JOTapU(PMBI

[Ipeo6pazoBanue
BBIPOKECHUHN, COMEpKAIINX
Jorapu(pMsl
IIpeo6pazoBanue
BBIPaXXEHUH, coAepKaILNX
JiorapuMbl
Jlorapudmuueckas
dbyHKUM, €€ CBOWMCTBA U
rpaduk
Jlorapudmuueckas
(yHKIMS, €€ CBOHCTBA H
rpaux

Hcnonp3oBanue rpaduka
(bYHKIHH TSI peTIeHUS
ypaBHEHUI
Hcnons3zoBanue rpaduka
(GYHKIHMH TS peTIeHUS
YpaBHEHUI
Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METOJIbI PEIICHUS
JIorapuMUICCKUX
ypaBHEHUI
Jlorapudmudaeckue

22.12.202
4

25.12.202
4

27.12.202
4

29.12.202
4

10.01.202
4

12.01.202
4

15.01.202
4

17.01.202
4

19.01.202
4
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58

59

60

61

62

63

64

ypaBHeHUs1. OCHOBHBIC
METOBI PEIICHUS
JIorapupMUYCCKUX
YpaBHEHUI
PaBHOCHITBHBIE TTEPEXOIBI
B pElICHUU
Jorapu(PMUIECKUX
ypaBHEHUI
PaBHOCHIIBHBIEC TIEPEXOIBI
B pEUICHUU
JorapupMUICCKUX
ypaBHEHUI

KontposnbHas padora:
"Jlorapudmuaeckas
byHKIHS.
Jlorapudmuueckue
ypaBHeHuUs"

CunHyc, KOCUHYC, TAaHT€HC
1 KOTAHI'€HC YHCIIOBOTO
aprymeHTa

CunHyc, KOCUHYC, TAaHT€HC
U KOTaHT'€HC YUCIIOBOTO
aprymeHTa

ApKCHHYC, apKKOCHUHYC U
apKTaHI'€HC YHMCJIOBOTO
aprymeHra
Tpuronomerpuyeckas
OKPY>KHOCTB,
oIpeesIeHue
TPUTOHOMETPHUIECKHUX

22.01.202
4

24.01.202
4

26.01.202
4

29.01.202
4

31.01.202

4

02.02.202
4

05.02.202
4

07.02.202
4

CtpaHuua 29 ns 51



65

66

67

68

69

70

71

72

73

(byHKIIMH 9HCIOBOTO
aprymeHTa
Tpuronomerpudeckas
OKPY>KHOCTB,
oIpeeyIeHue
TPUTOHOMETPUUECKUX
(OYHKIIHIA 9HCIOBOTO
aprymeHra

OCHOBHBIE
TPUTOHOMETPHIECKHE
dbopmybl

OCHOBHBIE
TPUTOHOMETPHIECKHE
dhopMyITbL
[Ipeo6pazoBanue
TPUTOHOMETPUUECKHUX
BBIPaKEHUN
IIpeo6GpazoBanue
TPUTOHOMETPUUECKUX
BBIpKCHUN
IIpeoGpazoBanue
TPUTOHOMETPUUECKUX
BBIPa’KCHUMN

Pemenne
TPUTOHOMETPUUECKUX
ypaBHEHUI

Pemenne
TPUTOHOMETPHIECKHUX
ypaBHEHUI

Pemenue

09.02.202
4

12.02.202
4

14.02.202
4

16.02.202
4

19.02.202
4

21.02.202
4

26.02.202
4

28.02.202
4
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74

75

76

77

78

79

80

81

TPUTOHOMETPUUECKUX
ypaBHEHUI

Pemienue
TPUTOHOMETPUUECKUX
ypaBHEHUI

Pemenne
TPUTOHOMETPUUECKUX
ypaBHEHUI
KonTponbHas padora:
"Tpuronomerpuyeckue
BBIpaXK€HUA U
TPUTOHOMETPUUECKUE
ypaBHeHUs"
INocnenoBaTenbHOCTH,
CIIOCOOBI 3aJaHUs
MOCJIe0BaTEIbHOCTEH.
MeToa MaTeMaTHYECKON
UHAYKIUU
MOHOTOHHBIC U
OrpaHUYEHHBIE
MOCJIEA0BATEIbHOCTH.
Hcropus anannsza
OECKOHEYHO MaJIbIX

Apudpmernyeckas
MPOrpeccust
I'eomeTpuueckas

nporpeccus

BeckoHeuHOo yOBIBaroIias

01.03.202
4

04.03.202
4

06.03.202
4

11.03.202
4

13.03.202
4

15.03.202
4

18.03.202
4

20.03.202
4
22.03.202
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82

83

84

85

86

87

88

89

reoMeTpudecKas
nporpeccusi. Cymma
OSCKOHEYHO yObIBaromIeh
reOMETPUIECKOM
MIPOTPECCUU

JInHEHHBIN U
AKCIIOHEHITUATbHBIA POCT.
Yucno e. Popmyna
CIIOKHBIX TIPOIICHTOB
Hcnonnp3oBanue
MPOTPECCUH JJISI PELICHUS
peanbHBIX 33124
MPUKJIATHOTO XapaKTepa
KoHuTtposnbHas paboTa:
"ITocenoBaTEILHOCTH U
nporpeccun”

HenpepriBHbIe pyHKIIIN
U UX CBOMICTBa

Touxka pa3psiBa.
AcHMITOTHI TPaUKOB
bynKIHIA

CpoiicTBa QyHKIIUH
HEOPEPHIBHBIX HA OTPE3KE

Metoa UHTEPBAIOB IJIs1
pElIEHUs] HEPABEHCTB

Metoa uHTEpBAIOB AJIsI
peIIeHHsT HEPAaBEHCTB

01.04.202
4

03.04.202
4

05.04.202
4

08.04.202
4

10.04.202
4

12.04.202
4
15.04.202
4

17.04.202
4
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90

91

92

93

94

95

96

97

98

99

100

101

IIpumeHeHue cBOUCTB
HETIPEPBIBHBIX (PyHKINH
JUI pellieHus 3a1a4

IlepBas u BTOpas
MIPOM3BOJIHEIE (DYHKIIHH

Omnpenenenue,
TEOMETPHUYICCKHIN CMBICT
MPOU3BOJHOU
VYpaBHeHHE KacaTeabHOU
K Tpaduky GyHKIUN
YpaBHeHHE KacaTeIbHOU
K Tpaduky GyHKIIHN

ITponsBoaHbIE
AIIEMEHTAPHBIX (YHKITUN

[IpousBoiHasE CyMMBI,
MMPOU3BEICHUSI, YACTHOTO
U KOMIIO3UIINH (PYyHKITHI
ITpousBoaHAs CyMMBI,
MIPOM3BEICHUS, YACTHOTO
Y KOMITO3UIIHH ()YHKITAH
KoHTtposnbHas pabdora:
"IIpousBonnas"
HTtorosast KOHTpOIBHAS
paboTta

IMoBTOpenue, obo0mIeHNE,

cUcTeEMAaTHU3alUs 3HAHUN

IMoBTOpenue, obo0mIcHNE,

cucTeMaTH3alus 3HaHUKN

19.04.202
4

22.04.202
4

24.04.202
4

26.04.202
4

29.0.2024

03.05.202
4

05.05.202
4

08.05.24

13.05.24

15.05.24

17.05.24

20.05.24

CtpaHnua 33 13 51



IMoBTOpenue, obo0mIeHNE,

102 1 22.05.24

cUCcTeEMAaTHU3alUs 3HAHUN
OBIIEE KOJIMYECTBO HACOB I10

ITPOTPAMME 10 0
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11 KJIACC

Ne ni/m

Tema ypoka

ITpumenenue
MPOM3BOJHOM K
HUCCJICIOBAaHUIO (DYHKITUH
Ha MOHOTOHHOCTH H
AKCTPEMYMBI
ITpumenenune
OPOU3BOOHOMN K
HCCIIEIOBAHUIO (DYHKIIMIT
Ha MOHOTOHHOCTH U
3KCTPEMYMBI
ITpumenenue
MPOM3BOTHOM K
HCCIIEIOBaHMIO (DYHKITUI
Ha MOHOTOHHOCTH U
AKCTPEMYMBI
ITIpumenenue
MPOU3BOJHOM K
HCCIIEIOBAHUIO (DYHKIIHIT
Ha MOHOTOHHOCTH U
AKCTPEMYMBI
Haxoxnenne
HanOOJILIIETO U
HAMMEHBIIETO 3HAUECHUS
HENpPEepPBIBHOHN (DYHKIIHH

KoandgecTBOo 4acoB

Bcero

KoHTpoJabHBbI
e padoThbI

IlpakTn4yeckn
e padoThbl

Jlarta
H3y4YeHUs

01.09.202
3

04.09.202
3

06.09.202
3

08.09.202
3

11.09.202
3

CtpaHuua 3513 51



10

11

Ha OTpe3Ke
Haxoxnenne
HauOOJILIIETO 1
HaMMEHBIIETO 3HAYEHUS
HETPEePBIBHONW (hYHKITUU
Ha OTpe3Ke
Haxoxnenue
HanOOJILIIETO U
HAWMEHBIIErO 3HAUYECHUS
HETIPEPBIBHOU (hYHKIIUH
Ha OTpe3Ke
Haxoxnenue
HanOOJILIIETO 1
HAaWMEHBIIIEro 3HaUY€HUs
HENPEPBIBHONW (hYHKIIUU
Ha OTpe3Ke
Haxoxnenue
HauOOJILIIETO U
HAWUMCHBIIICTO 3HAYCHUSI
HETIPEePHIBHOM (DYHKITUH
Ha OTpe3Ke
ITpumenenune
MPOU3BOTHOM 11T
HAXO0KIEHUS
HAWIYYIIero PEIICHUs B
MIPUKIIAJIHBIX 3a1a4dax
ITpumenenue
TIPOU3BOTHOM TSI
HaXO0KICHUS
HAWJIy4IIero peiieHus B

13.09.202
3

15.09.202
3

18.09.202
3

20.09.202
3

22.09.202
3

25.09.202
3
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12

13

14

15

16

17

18

19

IPUKIIAJAHBIX 3aadax
I[Tpumenenne
MPOM3BOJHOM JJIsI
OIpeneNIeHus] CKOPOCTH U
YCKOpEHUS Iporiecca,
3aJaHHOTO (HOPMYIOit
Wiy rpaduKoM

Komnosunus GyHKIni

Komnozunus GyHKImin

Komnosunus GyHKImin

I'eomerpuueckue oOpassl
ypaBHEHUH Ha
KOOPJIMHATHOM
IJTOCKOCTH
I'eomeTpuueckue oOpa3bl
ypaBHEHUH Ha
KOOPAWUHATHOU
IJIOCKOCTH

KonTponbHas padora:
"UccnenoBanue pyHKumit
C IMIOMOIIBIO
NpOU3BOJHON"
ITepBooOpa3Hasi,
OCHOBHO€ CBOMCTBO

27.09.202
3

29.09.202
3

02.10.202
3

04.10.202
3

06.10.202
3

09.10.202
3

11.10.202
3

13.10.202
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20

21

22

23

24

25

26

IepBOOOPA3HBIX
ITepBooOpa3HbIe

SJIEMEHTAPHBIX (QYHKITUN.

[IpaBuia HaxOXKICHUS
epPBOOOPA3HBIX
Hurerpain.
I'eomeTpuueckuit cMbICI
UHTErpana

Brruucnenune
OnpeneIEHHOrO
uHTErpaa no gopmyse
Hrerorona-Jleiioauna
ITpumenenme naTETpaNa
JUUTSL HAXOXKICHUS
IUIoLIaAe! MIIOCKUX
¢uryp

ITpumenenue unrTerpana
IIJISL HAXOKICHUS
00BEMOB
TeOMETPHIECKUX TEIl
ITpumeps! pemennii
nuddepeHTHATBHBIX
YpaBHEHUI
MaremaTndeckoe
MOJEIUPOBaHUE
peabHBIX IPOIECCOB C
ITOMOIIIBIO
nuddepeHITnaTbLHBIX
ypaBHEHUI
KonTponpHas padora:

16.10.202
3

18.10.202
3

20.10.202
3

23.10.202
3

25.10.202
3

27.10.202
3
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27

28

29

30

31

32

33

34

"ITlepBoobpa3Has u
uHTEeTpan"
Tpuronomerpudeckue
(yHKIHH, X CBOWCTBA U
rpadguku
Tpuronomerpuyeckue
(yHKIHH, X CBOWCTBA U
rpaduku
Tpuronomerpuyeckue
(dbynkIMM, UX cBOlCTBA B
rpadguku

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YPAaBHEHH C IIOMOLIBIO
TPUTOHOMETPUUECKOMN
OKPYXKHOCTH

Ot0op KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUM C TOMOIIbIO
TPUTOHOMETPHUIECKOM
OKPYXHOCTH

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YPaBHEHUN C MOMOIIIBIO
TPUTOHOMETPUUECKOMN
OKPYXKHOCTH

Pemenne
TPUTOHOMETPUUECKUX
HEPaBEHCTB

Pemenne

08.11.202
3

10.11.202
3

13.11.202
3

15.11.202
3

17.11.202
3

20.11.202
3

22.11.202
3

24.11.202
3
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35

36

37

38

39

40

41

42

TPUTOHOMETPHUICCKHIX
HEPaBEHCTB

Pemenne
TPUTOHOMETPHUICCKHUX
HEPaBEHCTB
KontponbHas padora:
"I"'pacduku
TPUTOHOMETPHUICCKHIX
(hyHKUMIA.
Tpuronomerpudeckue
HepaBeHCTBA"

OCHOBHBIE METOJIBI
pEIICHHUS MOKa3aTeIbHBIX
HEPaBEHCTB

OCHOBHBIE METOIBI
peIIeHHs MOKa3aTeIbHBIX
HEPAaBEHCTB

OCHOBHBIE METOIBI
pEIIeHHS MOKa3aTeIbHBIX
HEPaBEHCTB

OCHOBHBIE METObI
pelieHus
JorapuMUIECKUX
HEPAaBEHCTB

OCHOBHBIE METOIBI
pereHus
JIorapupMHUICCKUX
HEPaBEHCTB

OCHOBHBIE METOIBI
peleHus

27.11.202
3

29.11.202
3

01.12.202
3

04.12.202
3

06.12.202
3

08.12.202
3

11.12.202
3

13.12.202
3

15.12.202

CtpaHuua 40 3 51



43

44

45

46

47

48

49

50

JorapuMUUECKUX
HEPaBEHCTB
OCHOBHBIE METOIBI
peureHus
HppalHOHATBHEBIX
HEPaBEHCTB
OCHOBHBIE METOIbI
peuteHus
UppaIMOHATBHBIX
HEpPaBEHCTB
OCHOBHBIE METOIBI
peueHus
HppalHOHATBHBIX
HEPaBEHCTB
I'paduaeckune MeToab!
peuieHus
UppalOHATbHBIX
ypaBHEHUI
I'paduueckue MeTo b1
peuIeHus
HppalHOHATBHBIX
YpaBHEHHUMN
I'paduaeckue meToan!
pelIeHHs MoKa3aTeabHbIX
YpaBHEHUI
I'paduueckue MeTo b1
peuteHus
JIorapupMUICCKIX
ypaBHEHUI
I'paduaeckue MeToab!

18.12.202
3

20.12.202
3

22.12.202
4

25.12.202
4

27.12.202
4

22.12.202
4

25.12.202
4
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51

52

53

54

55

56

57

peuteHus
JIorapuMUICCKIX
HEPaBEHCTB
I'paduaeckue MeTOIbI
peueHus
JorapuMUIECKUX
HEpPaBEHCTB
I'paduueckue MeTo b1
peIICHUs MOKa3aTeIbHBIX
" JIOTapU(PMUICCKUX
ypaBHEHUI
I'paduaeckue MeTO b1
peUICHUS TOKa3aTEeIbHBIX
U JTOTapu(PMUIECKUX
YpaBHEHHUIN
KonTponbHas padora:
"UpparmoHanbsHbIe,
MOKa3aTeIbHbIC U
JorapuMUUecKue
HepaBeHCTBA"
KomnuiekcHble yncia.
Anrebpanueckas u
TPUTOHOMETpHUIECKAs
(hopmsl 3anucu
KOMIUJIEKCHOTO YHCIIa
ApudmeTtndeckue
orepamuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
H3006pakenue
KOMIUIEKCHBIX YHCEN Ha

27.12.202
4

29.12.202
4

10.01.202
4

12.01.202
4

15.01.202
4

17.01.202
4

19.01.202
4

22.01.202
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58

59

60

61

62

63

64

65

66

KOOPAMHATHOU
IUIOCKOCTH

®opmyna Myaspa.
Kopau n-oit crenenn u3
KOMIUIEKCHOI'O YHciia
®dopmyna Myaspa.
Kopnu n-oii crenenn u3
KOMIUIEKCHOI'O YHciia
ITIpumenenue

KOMIIJICKCHBIX YHUCCI OJIs1

pemieHns QU3NIECKUX H
reOMETPUUECKUX 3a1a4
ITpumenenue

KOMIIJICKCHBIX YHUCCIT JJI1

pemeHust PU3NIESCKUX U
FEOMETPHUYECKUX 3a71a4

KonTponbHas padora:

"KommiekcHble uncia"

HatypanbHsbie u 11emnblie
yucia

I[Ipumenenne MpU3HAKOB
JIEITMMOCTH LIEJIBIX YHCEN

IIpumenenne MpU3HAKOB

JACIITMMOCTH LI CJIBIX YHUCCII:

HOJ nu HOK
IIpumeHeHue MprU3HaKoB

JACIIUMOCTH LICJIBIX YUCCII:

24.01.202
4

26.01.202
4

29.01.202
4

31.01.202
4

02.02.202
4

05.01.202
4

07.01.202
4

09.02.202
4

12.02.202
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67

68

69

70

71

72

73

74

HO/I u HOK
I[Ipumenenne MpU3HAKOB
JIEJIMMOCTH LIEJIBIX YUCEII:
OCTaTKH 10 MOAYJIIO
IIpumeneHne NpU3HAKOB
JIEJTUMOCTH LIEIBIX YUCEI:
OCTaTKH MO MOAYJIIO
IIpuMeHeHune Npu3HaKoB
JIEJTUMOCTH LIETBIX YUCEI:
anroput™m EBknuaa st
peleHus 3aja4 B LEJIbIX
quciax

KoHuTtpospHas paborta:
"Teopus 1enbIX yucen"

CucremMa U COBOKYITHOCTh
YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI
M CUCTEMBI-CIICACTBHS
OCHOBHBIE METOIBI
pEIIeHUs] CUCTEM U
COBOKYITHOCTEH
palMoOHATBLHBIX
YpaBHEHHUI

OCHOBHBIE METOTBI
pelIeHHs] CUCTEM U
COBOKYMIHOCTEM
UppalMOHAJIbHBIX
ypaBHEHUI

OCHOBHBIE METOIBI

14.02.202
4

16.02.202
4

19.02.202
4

21.02.202
4

26.02.202
4

28.02.202
4

01.03.202
4
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75

76

77

78

peIICHus CUCTEM U
COBOKYIHOCTEN
I0Ka3aTeJIbHbIX
YpaBHEHUI

OCHOBHBIE METOIBI
pelIeHHs CUCTEM U
COBOKYHIHOCTEN
IIO0Ka3aTCJIbHBIX
ypaBHEHUMN

OCHOBHBIE METOIBI
pELIEHUS CUCTEM U
COBOKYITHOCTEH
JIorapupMHUICCKIX
YPaBHEHHUI
IIpumenenue cuctem K
pelIeHnto
MaTeMaTUYEeCKUX 3ajiad v
3aJlad U3 pa3IuuHbIX
obacTell HAYKU U
pealbHOM KHU3HU,
HUHTEepIIpeTanus
MOJIyY€HHBIX
pe3yJbTaToB
I[IpumeHeHue cucTem K
pelIeHnIo
MaTEMaTH4YCCKHUX 3a1a4 U
3a1a4 U3 pa3jIMIHbIX
oOnacTell HAyKH U
pearbHOM KU3HU,
WHTEpIIpeTaLus

04.03.202
4

06.03.202
4

11.03.202
4

13.03.202
4

15.03.202
4

CtpaHuua 45 mn3 51



79

80

81

82

83

84

MMOJTyY€HHBIX
pe3yabTaToOB

I[Tpumenenne HepaBEeHCTB

K PELICHUIO

MaTeMaTUYECKHUX 3aJa4d U

3aJlad U3 pa3IuuIHbIX

obnacTel HAyKH U 1
peabHOM KU3HHU,

WHTEpIpEeTaIUS

IOJIy4YE€HHBIX

pe3yabTaToOB

KoHuTtposnbHas paborta:

"Cucremsbl

pauroHaIbHbBIX,

HUppaLMOHATbHBIX 1
IMOKAa3aTeJIbHBIX U

JiorapuMUUECKUX

ypaBHeHUit"

PanmonansHbie

YpaBHEHHUS C 1
napaMmeTpamu

PammmonanbHbIC

HEpaBEHCTBA C 1
nmapaMeTpaMu

HppaunonanbHbie

YpPaBHEHUSI, HEPABEHCTBA 1
¢ mapaMmeTpaMu

HppammonanbHbie
CHCTEMBI C TITapaMeTpaMu

18.03.202
4

20.03.202
4

22.03.202
4

01.04.202
4

03.04.202
4

05.04.202
4

CtpaHunua 46 13 51



85

86

87

88

89

90

91

92

93

IToka3zaTenbpHbIE
YpaBHEHUsI, HCPABEHCTBA
C mapaMmeTpamMu

ITokazaTenbHbBIE CUCTEMBI
C mapamMeTpamu

Jlorapudmuueckue
YPaBHEHHUsI, HEPaBEHCTBA
€ napaMmeTpamu
Tpuronomerpuueckue
YPaBHEHHS C
rnapameTpaMu
Tpuronomerpruueckue
HEPABEHCTBA C
napameTpaMu

Tpuronomerpuueckue
CHCTEMBI C MapaMeTpaMu

IToctpoenue u
HcClIeI0BaHNE
MaTEMaTHYECKHUX
MOJEJEH pealbHbIX
CUTyalUil ¢ IOMOIIBIO
YPaBHEHHI C
napameTpaMu

KonTponbHas padora:
"3amauu ¢ mapamerpamu"

IToBTOpEenwue,
00001IeHNE,

08.04.202
4

10.04.202
4

12.04.202
4

15.04.202
4

17.04.202
4

19.04.202
4

22.04.202
4

24.04.202
4
26.04.202
4

CtpaHunua 47 ns 51



94

95

96

97

98

99

cHUCTEMaTH3aIus 3HAHUM:

"YpaBaenus"
IToBTOpEnue,
00001IeHnE,

cUCTEMATHU3AaII 3HAHWUN:

"VpaBHenusa. CUCTEMBbI
ypaBHeHHH"
IMToBTOpEnwue,
000011cHuE,

CHUCTEMaTHU3alus 3HAHWHN:

"HepaBenctna"
IToBTOpeHue,
000011eHnE,

cucreMaTru3sanus 3HAHMUM:

"ITIpousBonHas u eé
npuMmeHenue"
IToBTOpEHnue,
000011EeHME,

cUCTEMATH3AalI 3HAHWN:

"[IpousBonHas u eé
npuMeHenue"
IToBTOpEHUE,
0000111eHNE,

CcUCTEMATH3AlIM 3HAHWN:

"UHTerpan u ero
npuMeHeHue"
IToBTOpEHnwue,
0000111eHNE,

cucTeMaTH3alus 3HaHUH:

"dyHKuun"

29.0.2024

03.05.202
4

05.05.202
4

08.05.24

13.05.24

15.05.24

CtpaHuua 48 ns 51



Hrorosast KOHTpoOIbHAsI

100 pabota

101 Hrorosast koHTpoOIbHAS
paboTa
IToBTOpEHUeE,

102 0000111eHNE,

CHCTEeMaTH3alys 3HaHUI
OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

10

17.05.24

20.05.24

22.05.24

CtpaHunua 49 n3 51



YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIS1 YHEHUKA

* MaremaTuka: anre0pa 1 Hadajla MaTeEMaTHIECKOTO aHaJn3a, T€OMETPHSL.
Anrebpa 1 Hayaja MaTeMaTHYECKOro aHanmm3a (B 2 dactax), 11 kmacc/ Yacts 1:
Mopakosuu A.T'., CemenoB I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; nox
penaknueit Mopakosuya A.I'., O0IIECTBO C OTPaHUYCHHON OTBETCTBEHHOCTBHIO

«MOL MHEMO3HWHA»

METOAUYECKHNE MATEPHAJIBI 1J1 YUUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HMHTEPHET

CtpaHuua 50 13 51



OTNPABUTENDL

MBOVY "CpeaHsna 06weobpasoBartenscHas
Pyccko-TaTapckas LLkona Ne 14"
Baxutosckoro PaioHa .KasaHu

BNAAAENEL CEPTUGUKATA

PE3EHKOBA 0/1bl'A OPLEBHA

AONXKHOCTb

[upekTop

CEPTUDUKAT noaAnuCcAH

3767BADEB24FEEE4CBDFD7CAC464FCE 23.01.202412:10:23 MCK
F

noannucb BEPHA

JNeKTPOHHbIN AOKYMeHT nepegaH vyepes onepatopa 340 3A0 "TakcHet" BT, 23 ans 2024 12:10:50 MCK
NaoeHTndmKkaTop gokymeHTa 3639499f-a217-4700-aael-7d5780e864c0 CrpaHuua 5113 51



