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HOACHUTEJBHASA 3AIINCKA

VYueOHblli Kype «AnreOpa W Havajga MaTeMaTHYECKOTO aHAIM3a» SIBIISACTCS
OJTHUM M3 HauOOJIeE 3HAYMMBIX B MPOrpaMME CPEOHEro o0Iuero oOpa3oBaHMs,
NOCKOJIBKY, C OJTHOW CTOPOHBI, OH OOECMEUMBACT MHCTPYMEHTAIbHYIO 0a3y st
W3YYCHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUPYET
JIOTHYECKOE U a0CTPAKTHOE MBIIUICHUE O0YYarOIUXCs HA YPOBHE, HEOOXOAMMOM
JUISE OCBOCHUSI MTHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JPYTUX
JUCIMIUIMH. B pamkax MaHHOro y4eOHOro Kypca oOydYarouIuecs OBJIAJCBaIOT
YHUBEPCATBHBIM  SI3bIKOM COBPEMEHHOH HayKH, KOTOpas (POpMyIHpyeT CBOHU
JOCTUKEHHS B MaTEMaTH4eCKOi (popme.

VY4eOHblli Kypc aireOpel U HayaJl MAaTEMaTHYECKOrO AHAIM3a 3aKJIAJbIBACT
OCHOBY JUJIs YCIEIIHOIO OBJIAJICHUS 3aKOHAMU (U3UKH, XUMUH, OWOJIOTHH,
NOHUMAHWS OCHOBHBIX TEHACHUMI Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOMN YKU3HH,
NO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHM(PPOBBIX K KOMITBEOTEPHBIX
TEXHOJIOTHUAX, YBEPEHHO HCIOJIB30BaTh MX JJIs JaJIbHEHINEro oOpa3oBaHUs U B
NOBCEIHEBHOM >kKM3HHU. B TO ke Bpemsi OBIajcHHE aOCTPAKTHBIMU M JIOTUYECKH
CTPOTHMHM KOHCTPYKLMSIMH anreOpbl M MaTeMaTHYECKOrO aHaau3a pPa3BUBACT
YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTbB, JOKA3bIBATH
YTBEPKACHHS ¢ MOMOIIBIO MHAYKIMH W PacCy’kaaTh ACAYKTHBHO, MCIIOJIB30BATh
0000IIEHHE W KOHKPETH3alWio, a0CTParupoOBaHWE M AHAIOTUIO, (OPMUPYET
KPEaTUBHOE U KPUTHUYECKOE MBILIJIEHUE.

B xone uzyueHus yueOHOro kypca «Airedpa W Havajla MAaT€MaTHYECKOTO
aHasM3a» O00YYarOIIMECS TMOJYYArOT HOBBIA OMBIT PEIICHWS MPUKIAAHBIX 3a4ad,
CaMOCTOSITENTBHOTO MOCTPOEHHUSI MATEMATHYECKUX MOJEIECH pEalIbHbIX CUTYalWH,
WUHTEPIPETALMKA  TOJIYYCHHBIX  PELICHMA,  3HAKOMATCS C  NpUMEpPamMu
MAaTEMaTHUYECKAX 3aKOHOMEPHOCTEM B MNPUPOAE, HAyKE W HCKYCCTBE, C
BbIIAFOIIMMUCS MATEMATUYECKAMHU OTKPBITHSIMA M UX ABTOPAMH.

Y4eOHblli Kypc 00NaJacT 3HAYMTEIBHBIM BOCHUTATEIBHBIM TMOTCHIIMATIOM,
KOTOPbI peau3yeTcs Kak 4Yepe3 YYeOHbId Marepual, CHocoOCTBYHOLIUI
(OPMUPOBAHMIO HAYYHOIO MHPOBO33PECHHS, TaK M 4epe3 crneuuPpuky ydeOHOM
JEATENBHOCTHA, TPeOYHOUICH MPOAOKUTEILHON  KOHIIEHTPALMM  BHUMAaHMUS,
CaMOCTOSITETIBHOCTH, AKKyPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJYYCHHBIN
pE3yJIbTar.

B ocHoBe wmetomukm oOyueHus anreOpe M HadalaM MATeMaTU4eCKOro
aHaJIn3a JEKAT ACITETbHOCTHBIN MPUHIMN 00YUYCHHSI.

B crpyktype yueOHOro kypca «Asrebpa M Hayajla MareMaTUYECKOrO
aHaJIN3a» BBIACTEHBI CIEAYIONIME COJAEPIKATEIBHO-METOANYECKAE TMHUK: «Uuca
Y BBIYUCIICHUS», «DyHKIMK U TpaPukny, « YpaBHEHUS U HEPABEHCTBAa», «Havana



MaTeMaTU4YeCKOro aHaim3a», «MHOXKECTBA W JIOTUKa». Bce OCHOBHBIC
COJEPKATENBHO-METOIMYECKUE JIMHUM W3YYalOTCS Ha TPOTSHKEHUM JABYX JIET
0oOy4eHHsI Ha YPOBHE CPEAHEro oOIEero oOpa3oBaHUs, €CTECTBEHHO AOIMOJIHSISA
ApYyr Apyra U MOCTENEHHO HACHIIASCh HOBHIMH TeMaMu M pazzenamu. J[aHHBIHA
yueOHbI KypC SBJISIETCS MHTETPATUBHBIM, TOCKOJIbKY OOBEIUHSIET B cede
COJCPKAHUE HECKOJbKMX MAaTeMaTUUEeCKUX MUCIMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMaTHUUYECKU aHaIM3, TEOPHs MHOKECTB, MaTeMaTUyecKas
aoruka u apyrue. [lo Mepe Toro kak oOydarolIMecs OBIAACBAKOT BCE Oolee
HIMPOKMM MAaT€MaTHUYECKUM alnaparoM, Y HUX MOCIEA0BATELHO (GOPMUPYETCS U
COBEPIIEHCTBYETCS YMEHHE CTPOUTH MaTE€MaTHYECKYI0 MOJE/b  peaibHOU
CUTYyAllUU, MPUMEHSITh 3HAHUS, MMOJIyYEHHBIE MPU U3YYEHUM y4eOHOro Kypca, AJs
pELICHUS CAaMOCTOSATENLHO C(OPMYIMPOBAHHOM MaTeMaTUUECKOM 3aauu, a 3aTeM
MHTEPIPETUPOBATEL CBOW OTBET.

ConepsxaTenbHO-MeToAnYEeCKas JIMHUS «UKcaa M BBIYMCICHUS» 3aBEpIIacT
(opMHPOBAHME HABBIKOB MCIMOJIb30BAHUS JEHCTBUTEIBHBIX YMCE, KOTOPOE OBLIO
HA4YaTo Ha YPOBHE OCHOBHOIO 00mIero oopazopanusi. Ha ypoBHe cpeHEro o0miero
oOpazoBaHust 0co00€  BHUMaHHME  yAeHAeTCs  (POPMHPOBAHMIO  HABBIKOB
paLMOHAIBHBIX BBIYMCIACHUHN, BKIIOYAIOIIUX B C€Osl MCMOJIb30BAHUE Pa3IUYHbBIX
dopM 3amucu uyuclia, YMEHWE JeNiaTh MPUKUAKY, BBIMOJHSATH MPUOIMKEHHBIE
BBIUMCIICHUS, OLEHUBATh YMCIIOBBIE BBIpAKEHUS, padoTaTh ¢ MaTEeMATUUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYyYalOIIMMCs MHOKECTBA HATYPaJIbHBIX, LEJbIX,
pPaLMOHAJIBHBIX U JEHCTBUTENIBHBIX  YHUCEN  JIOTIONHSAIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4MCEl. B KaKIOM M3 3THUX MHOXECTB PpaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cheuu(puieckue 3aJaud W OMNEepaluu: JACICHUE Halleo,
OMEPUPOBAHUE OCTATKAMU HA MHOXKECTBE LENbIX YHUCEN, OCOObIE CBOWCTBA
PaLMOHAJIBHBIX U WPPALMOHAIBHBIX YUCEN, apu(PMETHUYECKUE OMepaliu, a TaKkKe
U3BJICUECHUE KOPHS HATYPaJbHOW CTENEHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCEN.
bnaropapst mocienoBareibHOMY PACHIMPEHUIO Kpyra HMCHOJBb3YEMbIX YHCET U
3HAaKOMCTBY C BO3MOXKHOCTSIMM MX MPUMEHEHUs IJis PEICHUsS PA3IUYHbIX 3a1a4
(dopMUpYyETCSl MPEACTABICHUE O €AMHCTBE MATEMATUKM KaK HayKu U €€ Pojiu B
NOCTPOCHUM MOJIENIEH peaibHOr0 MHUpa, HIMPOKO MCIOJIb3YIOTCS 0000IEHNE U
KOHKpPETHU3aLMS.

Jlunus «YpaBHEHUS M HEPABCHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOy4eHHMs Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs, MOCKOIbKY B KaXKIOM
paznene llporpaMMbl MPeIyCMOTPEHO PEHICHWE COOTBETCTBYIOUIMX 3aAady. B
pe3ynbrarte OOy4YarollMecs OBJAQIEBAOT PA3IMUYHBIMU METOJAMU  PEUICHUS
pPaLMOHAJIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHWH, HEPABEHCTB M CUCTEM, a TaKXkKe 3ajad,
cojepaux napameTpol. [lonydyeHHbIE yYMEHUS LIMPOKO HMCHOJB3YIOTCS TPH



UCCIICIOBAHUH (DYHKIMH ¢ TIOMOLIBIO MPOU3BOJHOM, MPUA PEIIEHUH MPHKIATHBIX
3a/1a4 ¥ 33]1a4 HA HaXOXKICHUE HAMOOJbIIMX U HAMMEHBINUX 3HAYEHUH (YHKINW.
JlaHHas conepKarenbHas TUHUS BKIKOYACT B ce0sl Takke (POPMUPOBAHUE YMEHHUM
BBIMIOJHATE ~ pacuéTel 1o  QopmynaM, NOpeoOpa3oBaHUsT  PALMOHATBHBIX,
VUPPAUMOHATIBHEIX M TPUTOHOMETPHUYECKHX BBIPAKCHHNA, a4 TAKXKE BBIPAKCHUH,
COJEPKALIMX CTENEHU W JorapuMmbl. biarogaps M3y4eHHIO anreOpamyeckoro
Marepuanga OPOUCXOAWT  JAJbHEHIIEE  Pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS O0y4Yaromuxcs, GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccykneHud, paboTel ¢ CHMBOJBHBIMM  (OpMaMH,  MPEACTABIICHUS
3aKOHOMEPHOCTEH M 3aBHUCHMOCTEHl B BHMJIE PABEHCTB W HEPABEHCTB. AJreOpa
npemiaract S(PQPEKTUBHBIE WHCTPYMEHTBI s PCIICHHS MPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 33]a4, HArJSAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOMMYECKass JHHAS «DYHKIUMM W TpaduKW» TECHO
NEPEIJIETACTCS ¢ OPYTHMH JIMHUSAMHU YYE€OHOrO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33a€T TIOCIIEA0BATENBHOCTh N3YUCHHS MaTepuana. M3yueHue cTeneHHowu,
NOKa3aTeNbHOM, JIOTapU(PMUIECCKONH U TPUTOHOMETPUYECKUX (PYHKIIMNA, UX CBOHCTB
¥ rpauKOB, UCHOIB30BaHUE (PYHKUIMUA IS PEIICHUS 3a7a4 U3 APYTHX YUYEOHBIX
OPEIMETOB U PEATbHOM JKU3HU TECHO CBS3AHO KAK C MAaTEMATHYECKUM aHAIIM30M,
TaK U C PEUICHHEM YPAaBHCHUHA M HEpaBeHCTB. [Ipm 3TOM OONBIIOE BHHUMAaHHE
yaenseTcss pOpMUPOBAHUIO YMEHUS BBIPAKaTh (POpMyIaMH 3aBUCUMOCTH MEKIY
PA3IMYHBIMKA BEIMYMHAMM, HWCCIECIOBaTh MOJYYCHHbIE (PYHKIMW, CTPOUTH HX
rpadguku. Marepuan 3T0i CoaepKaTebHON JTMHUMA HAIEICH HAa PA3BUTHE YMEHUN
Y HAaBBIKOB, MO3BOJIIOIIMX BBIPAKATh 3aBHCHUMOCTH MEXAY BEIWYMHAMH B
pPa3IAYHON (OpME. AHATUTHYECKOM, rpaduyeckoi M CioBeCHOW. Ero m3yuenue
CHOCOOCTBYET PA3BUTHUIO  AITOPUTMUYECKOTO  MBILIIEHHS, CHOCOOHOCTH K
000OIIECHNIO M KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHas nuHHMs «Hauama MaremaTtmdyeckoro aHaau3a» MO3BOJISET
CYLIECTBEHHO PACHIMPUTH KPYr KaK MAaTeMaTWYeCKUX, TaK W MPUKIAJHBIX 3a4a4,
JOCTYMHBIX OOyYarOIMUMCs, TaK KaK Y HUX TNOSBISIETCS BO3MOKHOCTh CTPOMTH
rpa@uKd CIOKHBIX (PYHKUIMHA, ONpPEAensaTh WX HauOOJIbIIME W HAWMEHBLIME
3HAUEHUS, BBIYMCIATH TUIOMAAA (PUTYp U OOBEMBI TE, HAXOMUTh CKOPOCTH W
YCKOPEHUs MpoLeccoB. JlaHHas coaepykarenbHas JIMHUS OTKPBIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHUSI MAaTEMaTHYECKHX MOJACNEH pPEaTbHBIX CUTYalui,
NO3BOJIIET HAXOAUTh HAWIY4lIee PEUICHHE B MNPUKIAAHBIX, B TOM YHCIE
COLMATBHO-IKOHOMUYECKUX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO
aHaJiM3a CMOCOOCTBYET Pa3BUTHIO AOCTPAKTHOrO, (POPMATbHO-JIOTHYECKOTO W
KPEaTUBHOTO MBIIIIEHUS, (OPMUPOBAHUIO YMEHHWI PaclO3HABATH MPOSBICHUS
3aKOHOB MAaTEMaTHKH B HAyKe, TEXHHKE M HCKyccTBe. OOydarommecs y3HAKT O



BBIJIAIONIMXCS  PE3yJibTaTaxX, MOJyUYEHHBIX B XOJE Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U 00 UX aBTOPaX.

CopepxarenpHO-METOIMYECKas JIMHUS «MHOMXKECTBA M JIOTUKA» BKIIFOYAET B
ceOsl DJIEMEHTbl TECOPUM MHOKECTB M MATEMATHYECKOW JIOTMKH. TeOopeTuKo-
MHO>KECTBEHHBIE MMPEICTABICHHS POHU3BIBAKOT BECh KYPC IIKOJIBHOM MAaTEMATHKH
U TpeUIararoT HauOoJiee YHUBEPCATBHBIA SI3bIK, OOBCOMHSIONIMI BCE pa3iecibl
MaTeMaTHKd W €€ TNPWIOKEHHW, OHM CBS3BIBAOT PA3HBIC MaTEMATHYECKUE
JUCLMIUIMHBL M WX MPWIOKECHHs B eAuHoe wnenoe. [losToMy BakHO Jdarh
BO3MOKHOCTh  OOYyYarolIeMyCsl TMOHMUMAaTh TEOPETUKO-MHOKECTBEHHBIH  SI3BIK
COBPEMEHHONW MAaTeMAaTUKH W MCIOJB30BATH €r0 AJIsi BBIPAKCHUS CBOUX MBICIICH.
JIpyruM BaXXHBIM MPU3HAKOM MAaT€MaTHKWM KaK HayKu CJIEOyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAaHWI M CJEAOBAHHE ONPEACIIEHHBIM
OpaBWJIaM  TMOCTPOEHUS  JOKA3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTAMU
MaTEMaTHYECKON JIOTHKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIIIJIEHUS
00y4aroImmxcsl, MO3BOJISET UM CTPOUTh CBOM PACCY>KICHUSI HA OCHOBE JIOTHYECKUAX
npaBul, GOPMUPYET HABBIKM KPUTUUECKOTO MBILIJICHUSI.

B yueOHOM Kkypce «AnreOpa ¥ Hayaga MareMaTHYECKOTO aHAIM3a»
OPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOACIUPOBAHUS, KOTOPHIE MPU3BAHBI
cnocoO0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOEHUS MOJIENCH peaNbHBIX
CUTyalMii, KCCICNOBAHUS STUX MOJCIEH ¢ TNOMOUIBK ammapara anreOpsl |
MaTEMaTHYECKOTO aHa/In3a, WHTEPHPETALMM MOJYUYECHHBIX PE3yabTaroB. Takue
3a/1aHusl BIUIETEHBI B KQKABIH U3 PA3JACIOB MPOrpaMMbl, MOCKOIBKY BECh MaTEpHall
y4eOHOr0 Kypca IIHMPOKO MCHOJB3YETCS A PEICHUS MPUKIAIHBIX 3amad. [lpm
PELICHUM  pealbHBIX  MPAKTHYECKMX  3a4a4  OOy4YarolUecs  Pa3BUBAIOT
HAOMOIATEIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs,
UCIIOJIb30BATh  aHaJOrMi, 0000maTh W KOHKPETH3UPOBATh  MPOOJIEMY.
JleaTenpHOCTh MO (POPMHPOBAHWIO HABBIKOB PEIICHUS NPHUKIAIHBIX 3a7a4
OPraHU3yeTCs B MPOLECCE U3YUEHUS BCEX TEM YUEOHOTO Kypca «AnreOpa v Havaia
MAaTEMATHYECKOTO aHATTA3A.

Ha wsyuenmne yueOHOro kypca «AnreOpa W Hayajla MaT€MaTUYeCKOro
aHaym3a» oTBoauTCs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Heaento), B 11
Kjacce — 136 yacoB (4 yaca B HEACIIO).



COAEPKAHUE OBYYEHUA
10 KUIIACC

Yucaa v BBIYUCTCHUS

PanmonanbHbie uncina. OOBIKHOBEHHBIE W JIECATHYHBIC IPOOM, MPOLICHTHI,
OECKOHEUHBIE MEPUOANYECKHE ApoOu. [IpuMeHeHne npoOei W MPOLCHTOB IS
PELICHNS TPUKIIAAHBIX 38124 U3 PAa3JIMYHBIX OTPACIIEW 3HAHUNA U PEAIbHOM JKU3HH.

JleficTBUTENbHBIE 4ucla. PanuoHalbHBIE W HMpPpAlMOHAJIBHBIE  YHCIIA.
ApupMeETHUECKHE  ONEpalMd  C  JCHCTBUTEIBHBIMKM  4YMClIaMd.  MonyJib
JEHUCTBUTENLHOTO YMCIA U €r0 CBOWCTBA. [[prOIMKEHHBIE BBIYMCIICHUS, TPABUIIA
OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3YIbTaTa BEIYMCIIEHHN.

Crenenp ¢ nenbiM  nokaszareneM. buHom Herotona. Hcenosb3oBaHue
NOAXOAIICH (POPMBI 3aNMCH ACHCTBATEIBHBIX YACEN JJISl PEIICHUS] TPAKTHYECKUX
3a7a4 U MPEICTABICHUS JaHHBIX.

ApUPMETHYECKHIA KOPEHBb HATYPATBHON CTEINIEHH U €T0 CBOWCTRA.

CreneHp € palMOHANIBHBIM IIOKA3aTeNeM W €€ CBOWCTBA, CTENEHb C
JCUCTBUTEIIBHBIM MTOKA3ATECIIEM.

Jlorapudm umcna. CpoiictBa sorapuma. JlecaTHUHBIE W HATyPAbHBIC
Jorapu(msl.

CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. APKCUHYC,
APKKOCHHYC M aPKTAHIE€HC YUCIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxxgecTBa W TOXKACCTBEHHBIE MPeoOpa3oBaHMs. YPABHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YPaBHEHUsS W YpPaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pELIeHNE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHHS LEBIX U APOOHO-PALMOHAIBHBIX YPABHEHUN 1
HEpPaBEHCTB. MHOrOWIEHB OT OAHOW NEpeMeHHOW. JlelleHMe MHOrouwieHa Ha
MHOrO4JIeH ¢ ocrarkoM. Teopema be3dy. MHOrouieHsl ¢  LEJIBIMU
kox(ppuuuentamu. Teopema Buera.

[TpeoOpa3oBaHust YMCITOBBIX BBIPAKCHUM, CONEPKANINX CTENICHA U KOPHH.

HppanmoHanbHble VPaBHEHHUS. OCHOBHBIE METOBI pemenus
UppaLMOHAIBHBIX YPABHEHUI.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METOABI PEIICHUS TMOKA3aTEIbHBIX

YPaBHEHU.

[TpeoOpazoBaHue BBIPAKEHUH, COACPIKALLMX JIOrapu(pMBbL.

Jlorapugmuueckue ypaBHEHMUS. OCHOBHbBIE METO/IbI pelieHus
J0rapupMUUECKUX YPABHEHHIA.

OCHOBHBIE TPUTOHOMETPUYECKUE (OpMyJIBL [TpeoGpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUHN. PellIeHHE TPUTOHOMETPUYECKUX YPABHEHU.



Pewienne cucreM JHMHEHHBIX ypaBHEHM. Marpuna CHUCTEMBI JTUHEWHBIX
ypaBHCHMHU. Onpenenurens MaTpulbl 2X2, €r0 TeOMETPUYECKHM CMBICT U
CBOWCTBA, BBIYMCIICHUE €T0 3HAYCHMS, TPUMECHEHUE ONPEICIUTENS Ul PEIICHUS
CUCTEMBI JIMHECHHBIX YPAaBHEHWH. PelllcHWE NPUKIAAHBIX 33424 C MOMOIIBIO
CUCTEMBl JIMHEWHBIX YypaBHeHHH. HccnenoBaHue MMOCTPOCHHON MOAEHH C
NOMOUIBK MATPUL U ONPEACTUTENCH.

[TocTpoeHHEe MaTeMaTH4YeCKMX MOJAENEH PEaJbHOW CUTYallMH € TMOMOIIBIO
yYpaBHCHUNA M HEPaBEeHCTB. [IpuMEHEHNE YpAaBHEHUI W HEPABEHCTB K PEIICHHUIO
MaTEMaTHUYECKAX 3a1a4 M 33]a4 M3 Pa3Iu4HbIX OO0JIACTEH HAYKW W PEaJbHOMN
YKU3HU.

DOyHKIHMU U rpaduKu

OyHkuus, crnocoOsl 3aganus (yHKOuMU. B3auMHO oOpaTHble (QyHKIWW.
Komnozuimss ¢gynkumidi. 'papuk  QyHKOMH. OneMeHTapHble TPeoOpa3oBaHUs
rpadukoB QpyHKIWHA.

OOnacTe onpeneneHnss 1 MHOXKECTBO 3HAaueHUil QyHkumu. Hynm QyHkomm.
[TpoMexxyTKHM 3HAKOMOCTOSHCTBA. YETHBIE M HeuéTHhIE PyHKIMK. [lepuoanueckue
¢yHkumun. [IpoMexyTKM MOHOTOHHOCTH (PyHKIMW. MakCHMyMbl B MUHHMYMBI
¢dbyHkuu. Hanbomnpee 1 HaMMEHbIIEE 3HaYEHU ST (PYHKIIMKA HAa TPOMEXKYTKE.

Jlunelinas, kBaapatuyHas W APOOHO-TMHEHHAs (PYHKIMU. DJIEMEHTaApHOE
UCCJICIOBAHUE U TIOCTPOCHUE UX IPa(UKOB.

CreneHHas (pyHKIMS C HATYPAIBHBIM M LIEJIbIM MOKa3zareneMm. E€ cBoiicTBa u
rpajuk. CpoiictBa M rpaQuKk KOpHS N-OH CTENeHW Kak (PyHKOmMM OOpaTHOM
CTEICHU C HATYPAIbHBIM MTOKA3aTENEM.

[TokazarenpHas W jorapupmuyeckas (PyHKIMU, UX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpadpukoB QGyHKUMH A1 PELICHUS] YPABHEHUIA.

TpUroHOMETpUYECKAs OKPYXKHOCTb, ONPEICICHHE TPUTOHOMETPHUYECCKHUX
(P)YHKLMIA YUCIIOBOTO APTyMEHTA.

OYHKIHOHAJIBHBIE 33aBHUCUMOCTH B PEIbHBIX MPOLECCAX W SBICHUSIX.
['padmku peasibHbIX 3aBUCUMOCTEH.

Havana maremaTnyeckoro aHajamnsa

[TocnenoBarenbHOCTH, CHOCOOBI 3adaHMs MOCIEAOBaTenbHOCTER. Meroa
MaTeMaTHYECKON WHAYKLIHH. MOHOTOHHBIE " OrpaHUYECHHBIC
NOCIEA0BAaTENBHOCTU. MCTOpUST BO3HUKHOBEHUSI MAT€MAaTHUYECKOTO aHaIM3a Kak
aHanmn3a OECKOHEYHO MaJIbIX.

ApudpmeTruecKas U TeOMETPUYECKAs Mporpeccuu. beckoneyHo yOriBaromast
reomeTpadeckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH FEOMETPUUECKOMN
[porpeccuy. JINHENHBIA U SKCIIOHEHIMAIBHBIN pocT. Uucno e. Gopmyiia ClioKHBIX
OPOUEHTOB. MCHOJIb30BaHME MPOTPECCMU  JJIi  PELICHUS pPeajbHBIX —3a7ad
NPUKJIATHOTO XapaKTepa.



HenpepbiBHble (QyHKIMM W HX CBOWcTBA. TOYKM paspeiBa. ACHUMNTOTHI
rpadpukoB ¢yHkumii. CBoiicTBa (PyHKIMH HENPEPBIBHBIX HA OTpe3ke. Meron
WMHTEPBAIOB Ul PELICHUS HEPABEHCTB. [IpUMEHEHHE CBOMCTB HEMPEPBIBHBIX
(YHKLIMIA [UTIs pelIeHrs 3a/1a4.

[TepBas u BTOpast Npon3BoAHbIE (PYHKIMH. ONPEACICHUAE, TEOMETPUUECKUAN 1
(pu3nYeCKuii CMBICI MPOU3BOIHON. YPaBHEHHE KacaTenbHON K rpaduKy QyHKIUH.

[Tpon3BomHbie  ayeMeHTapHbIX  (pyHkouid.  [lpom3BogHas  CyMmMBlI,
MPOU3BEICHUS, YACTHOTO M KOMIO3UINK (PYHKLIWNA.

MHoKecTBa U JIOTHKA

MHOKECTBO, ONEpanuu HajJg MHOXKECTBAMM M MX CBOMCTBA. Jlnarpammbl
Onnepa—Benna. [IpuMeHEHHE  TEOPETHKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHMS PEATBHBIX NPOLECCOB M SBJICHWA, NPU PELICHUM 3a4a4 U3 APYTHUX
y4EOHBIX MPEAMETOB.

Onpenenenue, TeOpeMa, CBOMCTBO MAaTeMAaTHYECKOTO OOBEKTA, CIEACTBHE,
JIOKA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUSI.



[DIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJII'EBPA 151 HAUYAJIA MATEMATHUYECKOI'O AHAJINU3A»
(YITJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHHKA

JIMUYHOCTHBIE PE3YJIbTATDBI

1) rpaskIaHCKOro BOCIIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YYAOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJ€HAa  POCCHMCKOro  OOWIECTBA,  NPEACTABICHHE O
MAaTEMATHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUH,
NpOLEayp TPaKIAHCKOrO oOmEecTBa (BBIOOPHI, OMNPOCHl M JPYroe), yMEHHE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMM B COOTBETCTBUM C HX
(QYHKIMAMY U HA3HAYEHUEM;

2) IaTPUOTHYECKOr0 BOCIIUTAHHUSA:

c(hOPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOM MICHTUYHOCTH, YBAKCHUS K
MPOIIJIOMY M HACTOSIILEMY POCCHUHCKOW MATE€MATHUKH, LIEHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCUMCKUX MATEMATUKOB U POCCHUHCKON MaTeMaTHYECKOMN IIKOJIBL,
UCIOJb30BAHUE 3TUX JOCTIKEHUI B JAPYrUX Haykax, TEXHOJOrusx, cgepax
SKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOrO HapoAa, c(pOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMSI, 3TUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMECHECHUEM JIOCTHXKEHUI HAyKW W JACITEIbHOCTBIO YYEHOTO, OCO3HAHWE
JIMYHOTO BKJI4/1a B MOCTPOCHHUE YCTORYMBOIO Oy IyIIETO;

4) 3CTeTU4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHWE K MHPY, BKIIHOUAs 3CTETHKY MaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHHNA, PACCYXACHUN, BOCIPUUMUYNBOCTD
K MaTEMaTH4YE€CKUM aCMEKTaM Pa3IMuHbIX BUIOB UCKYCCTBA,

S) pusnueckoro BOCHIUTAHUSA:

C()OPMUPOBAHHOCTh YMEHMUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 310POBOT0 M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (3A0POBOC MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHA U
OTJIbIXa, PEryysipHas Qpu3nveckas akTUBHOCTH), (PM3MUYECKOE COBEPIICHCTBOBAHUE
IPH 3aHITHASX CIOPTUBHO-03J0POBUTEIBHON AEATENIBHOCTBIO,

6) TPy10BOT0 BOCTIMTAHUSL:

FOTOBHOCTb K TpPYAY, OCO3HAHWE LIEHHOCTH TPYIOIIOOUs, HMHTEPEC K
pa3nmuuHbIM  cepaM  TPO(ECCHOHANIBHOM — ACATENIbHOCTH,  CBA3aHHBIM €
MAaTEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHUE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymed mnpodeccu U PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC [UJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MATeMaTH4ecKoMy  OOpa3oBaHUKD U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HU, TOTOBHOCTH K AKTUBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a1a9 MATEMATHUYECKON HATIPABICHHOCTH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOM  KYJIBTYpbl, TIOHHUMAHWUE BIMSHUS
COLMAITBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMATBHOM
Cpebl, OCO3HAHKE TT00ATBHOIO XapaKTepa SKOJIOTHYECKUAX TPOOJIEM, OPHEHTALMS
HA MPUMEHCHHE MATeMaTHYECKWX 3HAHWWA Jns peuieHus 3a1ad B o0nactu
OKPYXKAKOIIEH Cpepl, IUIAHUPOBAHUE TOCTYNKOB W OLEHKA HMX BO3MOKHBIX
MOCJIEICTBUN JUIsl OKPY KArOLIEH CPenpl;

8) neHHOCTH HAYYHOI O IO3HAHMS:

c()OPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAyKM W OOIIECTBEHHOW  NPAKTHKW, MOHMMAaHUE
MaTeEMaTHYECKON HaykH Kak c(epbl YEIOBEUECKOM MACATECIBHOCTH, 3TANOB €&
Pa3BUTHST M 3HAYAMOCTH JUIsl PA3BUTHS LMBUJIM3ALUH, OBJIAJCHUE SI3BIKOM
MAaTEMAaTUKM W MATEMATHYECKONW KYJIBTYPOH Kak CpPEACTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh NPOECKTHYIO W HCCIEAOBATENBCKYH JEATEIBHOCTD
WHAWBHAYAJILHO U B TPYIIIE.

METAIPEAMETHBIE PE3YJIBTATDBI

Io3naBaTe/ibHbIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSI

ba3zoBble Jjoruueckue aeiicTeus:

BBISIBIIAT M XAPAaKTEPHU30BATh CYIICCTBEHHBIE NPU3HAKM MAaTEMATUUYECKHUX
OOBEKTOB, TOHSTHM, OTHOWIEHWHA MEXAy TMOHATUIMH, (HOPMYIUPOBATH
OTpPEACTICHUS TOHATHI, YCTAHABIMBATH CYLICCTBEHHBIN MPU3HAK KIACCU(UKALUH,
OCHOBaHUs 17151 0000UICHHS U CPABHEHMSI, KPUTEPHUX TPOBOAMMOIO aHAJIN3A,

BOCIIPUHUMATh,  (QOPMYyIMpOBaTb W  NPeoOpPa3OBBIBATH  CY>KICHUS:
YTBEPAUTENIbHBIE U OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIC,

BBISIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MTPOTUBOPEUYMS
B (paKkTax, AAHHBIX, HAOIIOACHUSAX W YTBEP)KICHUSX, MPEAJIaraTb KPUTEPUU AJIs
BBISABJICHHS 3aKOHOMEPHOCTENA W ITPOTUBOPEUNIA,

JIENaTh BBIBOABI C HWCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIFOYEHHU I, YMO3AKIFOUEHHUH 110 aHAIOT UM,

MTPOBOJUTE CAMOCTOSTENIBHO JTOKA3ATENBCTBA MATEMATHYECKUX YTBEPKACHUI
(MpsIMBIE€ U OT MPOTUBHOTIO), BEICTPAUBATh APTYMEHTALMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KJICHUS U BBIBOJIBI,

BBIOMPATh CMOCO0 pelieHus y4eOHOW 3adaud  (CpaBHUBATh HECKOJIBKO
BAPHAHTOB  pPEUICHMs, BbIOMpaTh HamOoJee MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITENTHO BBIJCIICHHBIX KPUTEPHEB).



ba3oBbie uccienoBarebckue aeiicTBusi:

UCIOJb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWUS,
(GopMynupoBaTh  BOMPOCHI,  (DUKCHPYIOIIME  MPOTUBOPEUME,  OpoOseMy,
YCTAHABJIMBATH MCKOMOE W JAHHOE, (POPMHPOBATH TMNOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3HILIMI0, MHEHUE,

NPOBOANUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTuueCKOTro 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTAMH, SIBICHUSMH, TPOLECCAMMU;

CaMOCTOATEILHO (POPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI MO PE3YJIbTATAM
OPOBECAEHHOTO  HAONIOACHHWS,  WCCIENOBAHUS, OLCHWBATH  JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB H 0000IIEHWIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A& TAKXKE BBIABUIATH
PEINOJIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATE Ae(PUUIUTEl HHPOPMALMK, JAHHBIX, HEOOXOAUMBIX Ui OTBETA HA
BOMPOC U JUIsl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTM3UPOBATH,
CUCTEMATHU3UPOBATh M MHTEPHOPETUPOBATh MHPOPMALMIO PA3JIAYHBIX BUIOB H
(hopM MpEACTaBICHMUS,

CTPYKTYPUPOBATh WMH(OPMALHKIO, MPEACTABIATh €€ B Pa3uyHbIX (PopMax,
WLTIOCTPUPOBATH IPaPUUECKH,

OLICHUBATh HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTLHO
c(OpMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe AeiCTBUS

O01menne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY>KACHHS B COOTBETCTBHM C YCIIOBUSIMU U
HeJsiMA - OOINEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXATh CBOK TOYKY 3PEHUS B
VCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUsS 3a1auH,
KOMMEHTUPOBATH IMOTYYEHHBIN pe3yJIbTar;

B X0/€ OOCYXKIEHUS 3aAaBaTb BONPOCHI MO CYIIECTBY OOCYKIAEMOI TEMBI,
npoOJieMbl, pEIIacMOM 3a7auv, BBICKA3bIBaTh HWJIEW, HALECJICHHBIE HA TOMCK
pELIEHUs, COIOCTABIIATE CBOW CYXKACHUA € CYXKACHUAMH APYIUX YYaCTHUKOB
auanora, oOHApyXMBaTh PA3JIMYME M CXOACTBO MO3ULMIM, B KOPPEKTHOWH (opme
(OopMyITMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATE PE3YJIBTATHI PELICHUS 3aa4, SKCIIEPUMEHTA, UCCIEA0BaHNUS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (QOpMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUU.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBUS



Camoopranu3anusi:

COCTaBJISITh IJIAH, AITOPATM PEIIEHUS 3a/1a4M, BEIOMPATh CIIOCOO PEUICHHUS €
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUN ¢ YYETOM HOBOW MH(pOpMALUK.

CaMOKOHTPOJ/Ib, 3MOIIHOHAJIbHBIN HHTE/LJIEKT:

BIQJICTh  HABbIKAMM  TO3HABATEJIIBHOH  pEeQUIEKCMM  KaKk  OCO3HAHHMs
COBEPIIACMBIX JECHCTBUI U MBICTUTEILHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJECTh
crnoco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI MPOLECCAa W Pe3ysbTrara pPEIIcHUs
MaTEMATHYECKOMN 3a1a4H,

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUMN 33Ja4H,
BHOCUTh KOPPEKTHBBI B ICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, NAHHBIX,
HAlICHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATA LEIHU U YCIOBUSAM, OOBSACHATH PUYHHBI
JOCTUKCHHSI WJTM HEAOCTUKECHHUSI PE3YJIBTATOB ACITENbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTBITY.

CoBMecTHAasI AEATE/ILHOCTD:

NOHMMATh W HCIOJIB30BaTh MPEUMYLICCTBA KOMAHAHOW M WHIMBUIYaTIbHON
paboTel MpU pEUICHWMH Y4YeOHBIX 3aJay, NOPUHUMATh LEllb COBMECTHOH
JEATEIbHOCTH, TUIAHUPOBATh OPraHW3alMI0 COBMECTHON pabOThI, paclpeacisiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKJaTh MPOLECC W PE3yJabTar padoThI,
000011aTh MHECHUS HECKOJIBKHUX JTFOICH;

Y4acTBOBAaTh B IPYNIOBBIX (opmax paboTel (00CYkKAcHHs, OOMEH MHEHWA,
«MO3rOBBIE  IITYPMBI» W  WHBIE), BBHIMOJHITH CBOK 4YacTb pabOTBl H
KOOPAVMHHUPOBATb CBOM JECHCTBHS € JIPYIMMHM YJICHAMW KOMAHJbI, OLICHWBATH
Ka4eCTBO CBOEIO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYJIUPOBAHHBIM
YYaCTHUKAMHU B3aMMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 10 kjaacce 0OOydYarOIIMACS MOJYUYUT CIEAYIOLINAEC
MPEAMETHBIE PE3YJITATHl MO OTACIBHBIM TEMaM padoyeii mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Havajla MaTEMaTHYECKOTO aHATTN3ay .

Yucaa v BBIYUCTCHUS:

CBOOOJHO OINEPUPOBATh MOHATHSAMU. PAMOHAILHOE 4YKCIIO, OCCKOHEYHAs
NEPUONYECKAst  ApoOb, TPOLEHTHI, HWPPALMOHAJIBHOE YWCI0, MHOMXECTBA
PAUMOHAIBHBIX U ACHCTBUTEIIBHBIX YUCEN, MOAYJIb NIEUCTBUTEIILHOTO YUCIIA,

OPUMEHATH JApOOM M TPOUEHTHI JUIsl PEUICHHS NPUKIAJAHBIX 3aJa4 W3
Pa3IMYHBIX OTPACIIENA 3HAHUN U PEATBHON KU3HU,

MPUMEHSTH MPUOVKEHHBIC BHIUMCIICHUS, TPABUJIA OKPYTJICHUS, TPUKUJIKY U
OLICHKY pe3yJIbTara BEIYNUCIICHUI,



CBOOOJHO OMNEPUPOBATH TMOHATUEM. CTEMNEHb C LEJIbIM OKA3aTeleM,
MCIOJIB30BaTh MOAXOAAINY0 (POPMY 3aMUCH JEHCTBUTENBHBIX YMCEN Sl PEMICHUS
MPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX,

CBOOOJHO OMEPUPOBATH MOHATUEM: APUPMETHUECKUH KOPEHb HATYyPaIbHOMN
CTCIIECHH,

CBOOOHO OMEPUPOBATH MOHATUEM: CTENECHD C PALIMOHAIBHBIM MOKA3ATENEM,

CBOOOJHO ONEPHPOBATh MOHATUSAMH. JIOTApU(PM YKCIa, JCCATHYHBIE U
HATYpPaJIbHBIE JTIOTAPU(PMBIL,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. CHHYC, KOCHHYC, TAHT€HC, KOTAHIEHC
YHCJIOBOT'O apryMeEHTa,

OIIEPUPOBATEL MOHATUAMU. APKCUHYC, APKKOCHHYC M apPKTAHI€HC YHCIOBOIO
apryMeHra.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJHO OINMEPUPOBATh MOHATHUSMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTRBO,
PAaBHOCUJIBHBIEC YPABHEHUS U YPABHEHUA-CIICICTBHS, PABHOCUJILHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHBIE METOMBl PEIICHUS PALMOHAIBHBIX W JIPOOHO-
panvoOHANBHBIX YPAaBHEHHUI, NPUMEHATH METOJ HWHTEPBAIOB JUId PEIICHUS
HEPABEHCTB,

CBOOOJTHO OMEPUPOBATH MOHATUSMH. MHOTOYIEH OT OJHOH MEPEMEHHOM,
MHOTOYJIEH € MLedbiMU  KO3((PUUIMEHTaMU, KOPHH MHOTOYICHA, HPUMEHSTH
JEJIEHUE MHOTOYWIEHA HA MHOTOYJIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUIS pELLICHU 3a1aY;

CBOOOJHO OMNEPUPOBATh MOHSATUSMHU. CHCTEMA JIMHEHHBIX YpPaBHEHWH,
MaTpuLa, OMNPEAEIUTENh MATpPULbl 2 X 2 KW €ro TeOMETPUYECKUH CMBICT,
MCITOJIb30BATh CBOMCTBA ONpEAENUTENs 2 X 2 JUIs BBIYMCIICHHMS €0 3HAYCHUS,
MPUMEHATE ONPEACIIUTENIM JUId PELIEHUs CUCTEMBI JIMHEWHBIX YPaBHEHWIA,
MOJIEJIAPOBATh PEAJIBHBIE CUTYAIlUH C TIOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUN,
WCCIIEOBATH TOCTPOCHHBIE MOJEIA C TOMOIIBIO MATPULl U OUPEHACITUTEIIEH,
WHTEPIPETUPOBATH MMOIYYEHHBIA PE3ybTar,

UCIOJb30BaTh CBOMCTBA JICHCTBUMH € KOPHSAMH Ui MNPeoOpa3OBaHUs
BBIPOKCHU,

BBITIOJIHATH MPE0OPa30BaHUs YACIOBBIX BBIPAKECHUH, COAEPKAILMX CTETICHA C
PAlMOHAIBEHBIM ITOKA3aTEIEM;

UCIOJIb30BaTh CBOICTBa JgorapugmoB JUTS npeoOpa3oBaHus
Jorapu(hpMUUYECKUX BBIPAKCHHIA,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. HWPPALMOHAIBHBIE, TOKA3aTEIIbHBIE U
Jorapu(pmMHUECKHAE YPABHEHUS, HAXOAUTh X PEIIEHHS C MOMOIIBIO PABHOCHIIbHBIX
[IEPEXOI0B UITA OCYILECTBIISAS IPOBEPKY KOPHEH,



OPUMEHATh OCHOBHBIE TPUTOHOMETPHUYECKUE (QOPMYJIBL 1T TPEOOPa3OBaAHUS
TPUTOHOMETPUYECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YPABHECHUE,
OPUMEHATh  HEOOXOauMble  (OPMYJIbI  JUIsl  PELICHUS  OCHOBHBIX  THITOB
TPUTOHOMETPUYECKUX YPABHEHMIA,

MOJICTTUPOBATh pEAIbHbIE CUTYallMd Ha S3bIKE anreOpbl, COCTABJIATH
BBIPOKEHUS, YPABHEHUWS, HEPABEHCTBA MO YCIOBHKO 33Ja4d, WCCIENA0BATh
NOCTPOCHHBIE MOJCITN C HCIOJIb30BAHMEM anmnapara ajreopsl.

DOYyHKUHMH ¥ rpaduKH:

CBOOOHO OMEPUPOBATh MOHATHIMHA: (PYHKLHS, CIOCOOBI 3a1aHust (PyHKIMH,
B3aMMHO OOparHble (QYHKIUM, KoMmo3uuus (QyHKouid, rpaduk QyHKOMY,
BBITIOJTHATH 3JIEMEHTAPHBIE MTPE0OPa30BaHus IpapuKoB PyHKLHAI;

CBOOOJHO OMEPUPOBATh MOHATUAMHU. OOJACTh OMPEACTCHUS W MHOXKECTBO
3HAUEHUI PYHKIMH, HYTU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh NOHATHIMH. YETHBIE M HEUYETHBIE (PyHKIMH,
NepUOANYECKAC (PYHKIIMM, MPOMEKYTKM MOHOTOHHOCTH (DYHKLIMW, MAKCUMYMBI U
MUHUMYMBl (PyHKIMU, HauWOONbIIEC W HAUMEHbIIEE 3HAUYeHUE (YHKIMU Ha
IPOMEKYTKE;

CBOOOJHO OMEPUPOBATH MOHATUSAMU. CTENEHHAs (PYHKLIHS C HATyPAIbHBIM U
LEJIBIM OKa3aTeneM, rpaQuk CTENEHHOW (PYHKIMH C HATYpPaJlbHBIM M LEbIM
nokasareynemM, rpaguk KOpHs N-0il CTENeHM Kak (PyHKUHMM OOpPAaTHOW CTEMEHU C
HATYPAJIbHBIM MMOKA3aTENEM;

ONECPUPOBATh TOHATUSMU. JIMHEHHAS, KBAJApPaTUYHAs W JPOOHO-JTHMHEHHAs
()YHKLMH, BBIOJIHATE 3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHUE UX TPAPHUKOB,

CBOOOJHO ONEPUPOBATh MOHATHAMM. IMOKa3areiabHas W Jorapupmuyeckas
(YHKIMH, WX CBOWCTBA WM TrpaduKH, HCMONB30BaTh WX TpaQuKH AN PEIICHUS
YPaBHEHHI,

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU. TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OTPEACTIEHNE TPUTOHOMETPUYECKUX (DYHKIMIA YMCIIOBOTO apryMEHTA,

UCIOJIb30BaTh rpaguku (QYHKOMA 719 WCCIIEIOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MPH PEIIECHUM 33134 U3 JPYTHX YUYEOHBIX MPEAMETOB U PEATbHOM
YKU3HU, BBIPAKATh (POPMYJIAMHA 3aBUCUIMOCTH MEXKITY BETMUMHAMM,

Havana maremMaTH4eckoro anajansa:

CBOOOJHO OMNEPUPOBATH MOHATHAMH: apU(PMETHUECKAsT M TEOMETPHUYECKAsS
nporpeccusi, 0ECKOHEUHO yOBIBAKOIIAS NT€OMETPUYECKAs MPOTPECCHS], JIMHEHHBINA 1
AKCIMOHEHIMATIBHBIA pOCT, (POPMYJIa CIOKHBIX MTPOLUEHTOB, UMETh MPEICTABICHUAE
O KOHCTAHTE,

UCMOJIb30BaTh MPOrPECCUU AJII PELICHUS PEAbHBIX 3a/1a4 MPUKIAAHOTO
Xapakrepa;



CBOOOHO ONEPUPOBATH MOHIATHIMH: MOCIEA0BATENLHOCTb, CIOCOOBI 3a1aHus
NOCIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPaHMYEHHBIC TMOCIECA0BATEIIBHOCTH,
NOHAMATh OCHOBBI 3apOKACHHMS MATEMaTHYECKOrO0 aHaaM3a KakK aHaau3a
OCCKOHEYHO MAaJIbIX;

CBOOOJHO OMEPUPOBATh TMOHATHUSAMHU. HENPEPBIBHBIC (PYHKIMW, TOYKH
paspbiBa rpaduka pyHKIMK, aCUMITOTHI Tpaduka QyHKINN;

CBOOOJHO ONEPUPOBATh MOHATUEM: (YHKIUS, HEMPEPBIBHAS HA OTPE3KE,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIWI 7Sl pELICHMS 3a/1a4,;

CBOOOJHO ONEPUPOBATH TMOHATUSIMU. TEpBas W BTOpas MNPOU3BOIHBIC
(yHKIMH, KacaTenbHasl K rpaguKy QyHKINW,

BBIYKCIIATh MPOU3BOIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3HULIAU
IBYX (DYHKIW, 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BATh TEOMETPUYECKUN M (DU3UMYECCKUN CMBICT MPOWU3BOIHON IS
pELICHUS 3a1a4.

MHoKecTBa U JIOTHKA:

CBOOOJHO  OMEPUPOBATh  MOHATHUSIMU.  MHOKECTBO, OMNEpaluu  Hax
MHO>KECTBaMU,

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar sl ONUCAHUS PEATbHBIX
IPOLECCOB U SIBJIEHUH, MPU PELICHAN 33144 U3 IPYTUX YUYCOHBIX MPEAMETOB;

CBOOOJHO OMEPUPOBATH TMOHATHUSIMU. OIPEACIECHUE, TEOPEMA, YPABHECHHE-
CJICICTBUE, CBOMCTBO MAaTEMaTHYECKOr0 0OBEKTA, 10KA3aTEIbCTBO, PABHOCUIIBHBIE
YPaBHEHHUS U HEPABEHCTRA.

aHanusa.



TEMATHUYECKOE INVNTAHUPOBAHUE

10 KITACC
KoanyectBo uacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB U TeM (uudpossbie)
n/n NPOrpamMMmBslI Bcero Konrpoabrbie | Hpaxriseciie o0pa3oBaTe/ibHbIE
padoTbl padoTbI pecypent
MHO0€eCTBO AEHCTBUTEIBHBIX YUCEL.
| Mmuorounensl. PanioHanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CHUCTEMBI IMHEHHBIX
YpPaBHEHUI
5 Oyukiun u rpapuku. Crenennas GyHKUUS C 12 |
LIeJIbIM TIOKa3aTeseM
3 Apudmerndecknii KOpeHb N-OH CTEMEHH. 15 |
HppaunonanbHble ypaBHEHUS
4 ITokazatenpHast pynkus. [TokasarenpHble 10 !
ypaBHEHUsI
5 Jlorapudmmueckast QyHKIUS. 18 |
Jlorapudmiueckue ypaBHEHHs
6 Tpuronomerpuyeckue BbIpakeHUsl U 2 !
ypaBHEHUsI
7 ITocnenoBatenbHOCTH U POTPECCUU 10 1
HenpepsiBabie pynkunu. [IponssogHast 20 1
9 [TosTOpeHue, 0b600IIeHHEe, CHCTeMATHU3ALIHS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 136 10 0







HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

No

n/n

Tema ypoka

KosanuecTBO 4acos

KonTpoabHbie
Bcero P
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

MHOK€eCTBO, Onepalyu HaJl MHOKECTBAMU
U UX CBOICTBa

Juarpammsbl Diinepa-Benna

IIpuMmeHnenune TeOpETUKO-MHOXKECTBEHHOTO
amnmnapara s pelieHus 3aaad

Paumonaneubie yucia. OObIKHOBEHHBIE U
JeCSITHYHbIE APOOU, MPOLEHTHI,
OeCcKOHEYHbBIC TIEPUOANYECKUEe APOodH

Paumonaneubie yuciaa. OObIKHOBEHHBIE U
JeCSITHYHbIE APOOH, MPOLEHTHI,
OecKOHEUYHbBIC TIEPUOANUECKUEe APOodH

[Ipumenenune apodeii 1 MPOLICHTOB IS
peLIeHNs IPUKIAIHBIX 3a0a4

[Ipumenenne apodeii 1 MPOIEHTOB IS
peLIeHNs IPUKIAIHBIX 3a0a4

HencTBuTenbHble yncna. PanimoHanbHbie U
HMppaLUOHaJIbHbIE YUCTA

Apudmernueckne oneparuu ¢
I[eflCTBI/ITeJIbeIMH qucjaMu

10

Mopnynb A€ACTBUTEIBHOIO YUCNIA U €r0
CBOICTBA




11

[TpubnmkéHHbIe BBIUNUCICHUS, TPaBUIIa
OKPYIJIEHMS], IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIEHUN

12

OcHoOBHBIE METOAbI PCHICHUSA LEJIbIX U
IpoOHO-paLlMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

OcHOBHBIE METOAbI PCHICHUSA LEJIbIX U
IpoOHO-paLlMOHANIBHBIX YPABHEHUH H
HEPABEHCTB

14

OcHOBHBIE METOAbI PCHICHUSA LEJIbIX U
IpoOHO-paLlMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4jeHsl OT OJHON MEPEMEHHOM.
JleneHne MHOrO4JIeHa HA MHOTOUJIEH C
octatkoM. Teopema besy

16

MHoOTro4IeHsI ¢ IeNbIMU KO3 puirerTaMu.
Teopema Buera

17

Pemenne cucteM TMHENHHBIX YPABHEHUN

18

Pemenne cucteM TMHENHHBIX YPABHEHUN

19

Martpuna CuCTEMBI JIMHEWHBIX YPAaBHEHU.
Onpenenurenb MaTPULLI 2X2, €r0
reOMETPUYECKUNA CMBICI U CBOWUCTBA,
BBIYMCJICHUE €T0 3HAYEHUs

20

Onpenenurens MaTPULbI 2X2, €r0
reOMETPUYECKUNA CMBICI U CBOWUCTBA,
BBIYMCJICHUE €T0 3HAYEHUs

21

IIpumenenue onpenenuTens Ajs peLeHus
CHUCTEMBI JINHEWHBIX YPABHEHUN




22

Pemenne npuknagHbIX 3a1a4 ¢ TOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemenne npuknagHbIxX 3a1a4 ¢ TOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

24

KonTponbHast padora: "Paunonanbhble
ypaBHEHHUsI U HepaBeHCTBA. CHUCTEMBI
JMHEWHBbIX ypaBHEHU"

25

DyHK1HS, CrTOCOObI 3a7aHUs YHKIIH.
Bsanmuo obparasie pyakiun. Kommosuius
byHKIUH

26

I'paduk pyHkuMU. DneMeHTapHbIE
npeoOpazoBanust rpaduKoB PyHKLIUH

27

OO6nacTp onpeneneHus: © MHOKECTBO
3HaueHnd pyHkunu. Hymu yHkumm.
ITpomMekyTKH 3HaK MTOCTOSTHCTBA

28

UérHble 1 HEYETHBIE (PYHKITUM.
[Tepnonnueckne pynkumu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee n HanMeHbIIee 3HAYCHUE
(YHKLNH Ha TPOMEKYTKE

30

JluneiiHast, KBagpaTHUHAs U APOOHO-
nrHEHHAs QyHKIIH

31

DJIEeMEHTapHOE UCCIICOBAHUE U
MOCTpPOEHUE TPAPUKOB 3THX (PYHKIUH

32

DJIEeMEHTapHOE UCCIICOBAHUE U
MOCTpOEHHE TPAPUKOB 3THX (PYHKIUH

33

CreneHs ¢ LEJBIM MTOKasaTeaeM. buHom




HeroToHa

CreneHs ¢ LEBIM MTOKa3aTeaeM. buHom

34 HeroToHna
CrenenHast QyHKLIUS C HATYPAJIbHBIM U

35 LenbIM nokasarenem. E€ cBoicTBa u
rpaduk

36 KonTponbHas padora: "CreneHHast
¢ynkuws. Eé coticTBa u rpaduk”

37 Apudmernueckuii KOpeHb HATYPaTbHON
CTEIEHU U €ro CBOMCTBA

13 Apudmernueckuii KOpeHb HATYPATBHON
CTEIEHU U €ro CBOMCTBA

39 [IpeobpazoBanys YUCIOBBIX BBIPAKEHHIH,
cozepKalyx CTENEeHU U KOPHU

40 [IpeobpazoBanys YUCIOBBIX BBIPAKEHHIH,
cozepKaluX CTENEeHU U KOPHU

41 IIpeobpa3oBanHs YUCIOBBIX BBIPAKEHHIH,
cozepKaluX CTENEeHU U KOPHU
HppaunonanbHble ypaBHeHus. OCHOBHbBIE

42 METObI PELIEHUS UPPALUOHAIBHBIX
ypaBHEHUI
HppaunonanbHble ypaBHeHUs. OCHOBHbBIE

43 METObI PELIEHUS] UPPALUOHAIBHBIX
ypaBHEHUI
Hppaunonanbuble ypaBHeHus. OCHOBHbBIE

44 METObI PELIEHUS UPPALUOHAIBHBIX
ypaBHEHUI

45 PaBHOCHNIBHBIE TEPEXO/BI B PEIIEHUN




HUPPaLMOHATIbHBIX YPaBHEHUN

PaBHOCHIBHBIE TEPEXOBI B PEIIEHUN

40 UppaLMOHANIbHBIX YPaBHEHUH

47 PaBHOCHIIbHBIE IEPEXO/IBI B PELIEHUN
UppaLMOHANIbHBIX YPaBHEHUH

48 PaBHOCHIIbHBIE TIEPEXO/IBI B PELIEHUN
UPpaLMOHANIbHBIX YPaBHEHUH
CroiicTBa 1 rpaduk KOpHS N-0Oi CTENeHU

49 KaK (yHKIMHU OOpaTHON CTENEHH C
HaTypaJIbHbIM [TOKa3aTeseM
CroiicTBa 1 rpaduk KOpHS N-Oi CTENEHU

50 Kak (yHKIMU OOPaTHON CTENEHH C
HaTypaJIbHbIM [TOKa3aTeseM
KonTponbHast pabdora: "CsoiicTBa u rpadpuk

51 KOpHs n-0H crenenu. MppannonaneHble
ypaBHeHus"

57 CreneHb C palMOHaIbHBIM [TOKA3aTeIeM U
e€ CBONCTBA

53 CreneHb C palMOHAIbHBIM [TOKA3aTeIeM U
e€ CBONCTBA

54 CreneHb C paluoOHaJIbHBIM [TOKa3aTeleM U
e€ CBONCTBA

55 ITokazatenpHast QyHKIMS, €€ CBOHCTBA U
rpadux

56 Ucnonp3oanne rpaduka GyHKIUHA 115
peLIeHNs] YPaBHEHUI

57 Ucnonp3oanne rpaduka QyHKIUHA 115

peLIeHNs] YPaBHEHUI




[lokazarenbHble ypaBHeHUs. OCHOBHBIC

58 METOBI PEIIEHUs TOKA3aTEIbHBIX 1
ypaBHEHUI
ITokazarenpHble ypaBHeHUsA. OCHOBHbIE
59 METOBI PEIIEHUs TOKA3aTEIbHBIX 1
ypaBHEHUI
oKazaresbHble ypaBHeHHs. OCHOBHBIE
IT y O
60 METOBI PEIIEHUs TOKA3aTEIbHBIX 1
ypaBHEHUI
61 KonTponpHas pabdora: "[lokazaTenbHas !
¢ynkuus. [TokasarenbHble ypaBHeHUS"
62 Jlorapudwm umncna. Cpoiictsa norapudma 1
63 Jlorapudwm umncna. Cpoiictsa norapudma 1
64 Jlorapudwm umncna. Cpoiictsa norapudma 1
€CSITUYHBbIE U HATypaJIbHbIE JIOTapU(PMBbI
65 y 1
€CSITUYHBbIE U HATypaJIbHbIE JIOrapU(pMbI
66 y 1
67 [IpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIIUX !
Jorapudmsl
68 [IpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIIUX !
aorapudmsl
69 [IpeoOpazoBanue BbIpaKEHUH, COAEPIKAIINX !
Jorapudmsl
70 Jlorapudmuueckast QyHKIH, €€ CBOHCTBA U |
rpadux
71 Jlorapudmuueckast QyHKIM, €€ CBOHCTBA U |
rpaduk
7 Ucnonp3oanne rpaduka QyHKIUHA 115 !

peLIeHNs] YPaBHEHUI




Hcnonb3oBanne rpaduka GyHKIMA AJis

73 peLIeHNs] YPaBHEHUI
Jlorapudmuueckue ypaBHeHst. OCHOBHBIE

74 METO/IBI pEIeHHs! IOrapupMUIECKHUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHst. OCHOBHBIE

75 METO/IBI pEIIeHHs! JIOrapupMUIECKHUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHust. OCHOBHBIE

76 METO/IBI pEIeHHs! JIOrapu(pMUIECKHUX
ypaBHEHUI

77 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUN
JorapupMUUECKIX YpaBHEHUH

78 PaBHOCHIIbHBIE IEPEXO/IBI B PELIEHUU
JorapupMUUECKIX YpaBHEHUH

79 KonTponbHast padora: "Jlorapudmuueckas
¢bynkuus. Jlorapupmuieckue ypaBHeHUs"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHI'€HC
YHCJIOBOTO apryMeHTa

%) ApKCUHYC, apKKOCHHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa

%3 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

84 ONpeAeeHue TPUrOHOMETPUIECKUX

(YHKUNH YHUCIOBOrO apryMeHTa




TpuroHomerpuyeckast OKpyKHOCTb,

85 onpeneaeHne TPUrOHOMETPUUYECKHUX 1
(YHKUMH YHUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 IIpeobpasoBanne TPUTOHOMETPHUECKUX !
BBIPAKEHHUN

o1 [IpeobpasoBanne TPUTOHOMETPHUUECKUX !
BBIPAKEHHUN

9 ITpeoOpa3zoBanue TPUTOHOMETPUIECKUX !
BBIPAKEHHUI

93 IIpeobpasoBanne TPUTOHOMETPHUECKUX !
BBIPAKEHHUI

94 Pemenne TpUroHOMETPUIECKUX YPAaBHEHUI 1

95 Pemenne TpUroHOMETPUIECKUX YPAaBHEHUI 1

96 Pemenne TpUroHOMETPUIECKUX YPAaBHEHUI 1

97 Pemenne TpUroHOMETPUYECKUX YPAaBHEHU 1

98 Pemenne TpUroHOMETPUYECKUX YPAaBHEHU 1

99 Pemenne TpUroHOMETPUYECKUX YPAaBHEHU 1

100 Pemenre TpUroHOMETPUYECKUX YPAaBHEHU 1
KonTponpHas pabora:

101 "TpuroHomMeTprU4eCKue BbIPAXKEHUs U 1
TPUTOHOMETPUUECKHE ypaBHEHUA"

102 [TocnenoBatenbHOCTH, CIIOCOOBI 3aJaHHS !

nocienoBarelbHOCTe. Meton




MaTeMaTHYECKON MHAYKLINU

MonoToHHBIE U OIrpaHUYCHHEBIC

103 nocaegosaTeapHocTH. McTOpHs aHanusa
0ECKOHEUHO MaJIbIX

104 Apudmernueckas nmporpeccust

105 I'eomeTpuueckas nporpeccust

106 beckoHeuHO yObIBaroIasi reoMeTpudecKast
nporpeccust

107 Cymma OeckOHEYHO yObIBaroIIei
reOMETPUYECKON MPOrpeccun

108 JIMHENHBIN 1 5KCTIOHEHIIMAJIBHBINA POCT.
Hucno e. PopMyJia CI0KHBIX MPOLIEHTOB

109 JIMHENHBIN 1 5KCIOHEHIIMAJIbHBINA POCT.
Yucno e. PopmMyJia CI0KHBIX MPOLIEHTOB

110 Hcnonb3oBaHue mporpeccuu AJis peLieHus
peaNbHBIX 3a7a4u MPUKJIAJHOIO Xapakrepa

11 KoHntponbHas padora:
"TlocnenoBaTeabHOCTH U Iporpeccun”

112 HenpepsiBHbIe PYHKINY U UX CBOHCTBA

13 Touka pa3pbiBa. ACUMITOTHI rpadUKOB
byHKIUH

114 CroiicTBa PyHKUNH HEMPEPBIBHBIX HA
OTpeske

115 CroiicTBa PyHKUNH HEMPEPHIBHBIX HA
OTpeske

116 MeTton uHTEpBAJIOB JJIs pELIeHUs]

HEPABECHCTB




MGTOI[ HUHTECPBAJIOB AJIA PCIICHUA

117
HEPaBEHCTB

118 MeTton MHTEpPBAJIOB JJIs pELIeHMUs]
HEPaBEHCTB

119 IIpuMmeHeHnne CBONMCTB HEMPEPBIBHBIX
(bYHKUMH 17151 perneHus 3anaq

120 IIpumeHeHnne CBONMCTB HEMPEPBIBHBIX
(bYHKUMH 17151 perneHus 3a1aq

121 ITepBast 1 BTOpast MpON3BOAHbIEC (PYHKIIUU

199 Ornpenenenne, reOMETPUIECKUN CMBICTT
IIPOU3BOAHOMN

123 Onpenenenue, GU3NMIECKUN CMBICIT
MPOU3BOAHON

194 YpaBHEHHE KacaTeIbHON K TpaduKy
byHKIIUN

195 YpaBHEHHE KacaTeIbHON K TpaduKy
byHKIIUN

126 IIponsBonHbIE 3JIEMEHTAPHBIX (QYHKIHH

127 IIponsBonHbIE 3IEMEHTAPHBIX (QYHKIHN

128 IIpousBonHas CyMMbI, TPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIMH (PYHKIIUH

199 IIpousBonHas CyMMbI, TPOU3BEACHMUS,
YaCTHOTO Y KOMITO3UIMH (PYHKIIUH

130 IIpousBonHas CyMMbI, TPOU3BEACHMUS,
YaCTHOTO Y KOMITO3UIMH (PYHKIIUH

131 KonTponpHas pabdora: "[IponssogHas”

132 [TosTopenue, 0600IIEeHNE, CHCTEMaTH3ALUS




3HaHuil: "YpaBHeHus"
133 IToBropenue, obodiIeHNE, CUCTEMATH3ALUS !
3HaHui: "OyHkIUN"
134 Urorosast KOHTpOJbHASA paboTa 1 1
135 Urorosast KOHTpOJbHASA paboTa 1 1
136 HOBTOPGHI/IG, 0000111eH1E, CHCTEMATH3ALIHS !
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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