


HOACHUTEJBHASA 3AIINCKA

VYueOHblli Kypc «Anredpa W Havajga MaTeMaTHYECKOTO aHAIM3a» SIBJISCTCS
OJIHAM W3 HauOOoJIe€ 3HAYMMBIX B MPOrpaMMe CPEAHEro odmero oOpa3oBaHMS,
NOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEUMBACT MHCTPYMEHTAIbHYIO 0a3y s
U3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KyPCOB, & ¢ APYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE U a0CTPAKTHOE MBIIUICHUE O00YdYarOIUXCs HA YPOBHE, HEOOXOIMMOM
JUI. OCBOEHUSI THPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydYarouiuecs OBJIAJICBAIOT
YHHUBEPCATBHBIM  S3BIKOM COBPEMECHHOH HAyKHW, KOTOpas (OpPMyJIUpPYET CBOHU
JOCTUKEHHSI B MaTEMaTH4eCKOn (popme.

VY4eOHblli Kypc aireOpel U HayaJl MAaTEMaTHYECKOrO AHAIM3a 3aKJIaJbIBACT
OCHOBY JIJIl YCIECIIHOTO OBJIAJICHUS 3aKOHAMW (DU3UKH, XUMUU, OWOJIOTHH,
NOHWMAHWS OCHOBHBIX TEHACHUMI Pa3BUTUSI SKOHOMHUKHN U OOLIECTBEHHOW JKU3HH,
NO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHM(PPOBBIX W KOMITBEOTEPHBIX
TEXHOJIOTHUAX, YBEPEHHO MCIOJIB30BaTh MX AJIs JATBHEHIIEro 0Opa3oBaHUsS W B
NOBCEIHEBHOM >KM3HHU. B TO ke Bpemsi OBIajcHHE AOCTPAKTHBIMU M JIOTUYECKH
CTPOTHMH KOHCTPYKLMSMH anreOpsl M MaTeMaTH4eCKOro aHajiu3a pPa3BUBACT
YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTbH, JOKA3bIBATH
YTBEPKACHHS ¢ MOMOINBIO MHAYKIMH W PacCy>kKAaTh AEAYKTUBHO, UCIOJIb30BATh
0000IIEHHE W KOHKPETH3alWio, a0CTParupoOBaHWE M AHAIOTHIO, (OPMUPYET
KPEaTUBHOE U KPUTHUYECKOE MBILICHUE.

B xone uzyueHus yueOHOro kypca «Anrebpa W Havajla MaT€MaTHYECKOTO
aHaJM3a» OOYYAKOIIMECS TMOJYYArOT HOBBIA OMBIT PEIICHWS MPUKIAJHBIX 3a4ad,
CaMOCTOSITENTBHOTO TMOCTPOEHUSI MATEMATUYECKUX MOJEIECH pEalIbHbIX CUTYALWH,
WUHTEPIPETALMKA  TOJYYCHHBIX  PCLICHWH, 3HAKOMSTCA C  MPUMEPAMH
MAaTEMaTHUYECKAX 3aKOHOMEPHOCTEM B MNPUPOAE, HAyKE W HCKYCCTBE, C
BbITAFOIIUMUCS MATEMATUYECKAMHU OTKPBITHSIMA M UX ABTOPAMH.

Y4eOHblli Kypc OO0JIAJacT 3HAYATEIBHBIM BOCHUTATEIBHBIM MOTCHIIMAJIOM,
KOTOPBI peamu3yeTcs Kak 4epe3 YYeOHbId Mmarepuall, CrnocOOCTBYIOIIUIA
(OpPMUPOBAHUIO HAYYHOIO MHPOBO33PECHHS, TaK M 4epe3 crneuupuky ydeOHOM
JEATENBHOCTH, TPeOyIomEeld MNPOAOKUTEILHON — KOHIIEHTPALMM  BHUMAaHMUS,
CaMOCTOSITEIBHOCTH, AKKypPaTHOCTM M OTBETCTBEHHOCTH 34  TOJYUYCHHBIH
pe3yabTar.

B ocHoBe wmetomukm oOydeHus anreOpe M HadaJlaM MAaTE€MAaTHYECKOro
aHaJIn3a JEKAT ACITETbHOCTHBIN MPUHIMUN 00y YEHHMSI.

B crpykrype yueOHOro kypca «Anredpa M Hayajla MareMaTHYeCKOro
aHaJIN3a» BBIACTEHBI CIEAYIONIME COAEPKATEIBHO-METOANYECKAE TMHUM: «Uucia
Y BBIYUCIICHUSD), « DYHKIMU U TpapuKny, « YPaBHEHUS U HEPABEHCTBA», «Havama
MaTeMaTHYECKOro  aHamm3a», «MHOXKecTBAa M JIOTMKa». Bce  OCHOBHBIE



COJEPKATENBHO-METOIMYECKUE JIMHUM W3yYaloTCs HAa TPOTSHKEHUM JABYX JIET
oOy4eHHsI Ha YPOBHE CPEAHEro oOIEro o0pa3oBaHUs, €CTECTBEHHO JOMOJIHSIS
ApYyr Apyra U MOCTENEHHO HACHIIASCh HOBBIMU TeMaMHU M paszzeiamu. JlaHHBbIH
yueOHbIM KypC SBJSIETCS MHTETPATUBHBIM, TOCKOJIbKY OOBEIUHSIET B cede
COJCPKAHUE HECKOJbKMX MAaTeMaTUYeCKUX MUCIMIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHUSI, MAaTEMATUUECKUI aHaIM3, TEOPHs MHOKECTB, MaTeMaThdeckas
noruka u apyrue. [lo mepe Toro kak oOydarommuecs OBIAACBAlOT BcE Oolee
HIMPOKUM MAaT€MaTHUYECKUM allapaTroM, Y HUX MOCIEA0BATENbHO GOPMUPYETCS U
COBEPILIEHCTBYETCSI YMEHUE CTPOUTh MAaTEMAaTUYECKYI0 MOJENIb pealibHOM
CUTYyallUU, MPUMEHSITh 3HAHUS, MMOJIyYEHHBIE MPU U3YUYEHUM yueOHOro Kypca, AJs
PELICHUS CAaMOCTOSATENLHO C(OPMYIMPOBAHHON MaTEeMAaTUUECKOM 3a1auu, a 3aTeM
MHTEPIPETUPOBATEL CBOW OTBET.

ConepsxaTenbHO-MeToANYECKas JIMHUSL «UKcaa ¥ BBIYMCICHUS» 3aBEpIIACT
(OpMHUPOBAHME HABBIKOB MCIMOJIb30BAHUS NEHCTBUTEIBHBIX YMCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001IEro oopazoBaHus. Ha ypoBHE cpeHEero oOuiero
oOpazoBanust 0co00€  BHUMaHHME  yAensdeTcs  (POPMHPOBAHMIO  HABBIKOB
PaLMOHAIBHBIX BBIYMCIACHUN, BKIIOYAIOMIUX B C€0sl MCMOJIb30BAHUE PA3TUUYHBIX
dopM 3amucu 4YuClia, YMEHHWE [eNlaTh MPUKUAKY, BBIMOJHSATH MPUOIMKEHHBIE
BBIUMCIICHUS, OLEHUBATh UYUCIIOBBIE BBIPAKECHUS, padoTaTh ¢ MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIC OOYYAIOIIMMCS MHOKECTBA HATYPAJIbHBIX, LEJbIX,
pPaLMOHAJBHBIX U JEHCTBUTENIBHBIX  YMCE  JOMOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4MCel. B  KaKIOM M3 OSTHUX MHOXKECTB PpaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cheuu(puYeckue 3aJaud W OMNepaluu: ACJICHUE Haleno,
OMEPUPOBAHUE OCTATKAMU HA MHOXKECTBE LENbIX YHUCEN, OCOObIE CBOWMCTBA
PALMOHATBHBIX U WPPALMOHAIBHBIX YKCEI, apU(PMETHUECKUE ONEPalliK, a TAKKE
U3BJICUEHUE KOPHS HATYpPaJIbHOW CTENEHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCEN.
bnaromaps mocienoBareibHOMY PacIIMPEHUI0 Kpyra MCHOJb3yEMbIX YHUCET U
3HAaKOMCTBY C BO3MOKHOCTSIMH MX MPUMEHEHMs IJis PEIICHUsS PA3IUYHbIX 3a/1a4
dopMUpyeTCsl MPEACTABICHUE O €IMHCTBE MATEMATUKU KaK HAYKU U €€ PO B
NOCTPOCHUM MOJIENIEH peaJibHOr0 MHUpa, HIMPOKO MCIMOJIb3YIOTCS 0000IIEHUE U
KOHKpPETHU3aLMs.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEATMU3YETCS HA TPOTSHKEHUU BCETO
oOy4YeHHs Ha YPOBHE CpeaHero oOuiero oOpa3oBaHUs, MOCKOIbKY B KaXKIOM
pazzaene llporpaMMbl MPeIyCMOTPEHO PELICHWE COOTBETCTBYIOUIMX 3aaady. B
pe3ynbrare oOydYarollMecs OBJAJEBAIOT PA3JIMUHBIMA  METOJAMU  PELICHMUS
pPaLMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHWI, HEPABEHCTB W CUCTEM, a TaKXkKe 3ajad,
cojepkammx napameTpol. [lolyyeHHBIE YMEHUS UIMPOKO HKCHOJB3YIOTCS TPH
uccieA0BaHNK (QYHKIUNA ¢ TOMOIIBIO MPOU3BOJHOM, NPU PEIICHUN MPUKIIAJHBIX



3a/1a4 ¥ 33]1a4 HA HaXOXKICHUE HAMOOJIbIIMX U HAMMEHBINUX 3HAYEHUH (yHKLIUW.
JlaHHas coneprKarenbHas TUHUS BKJIFOYACT B ceOs TakKe (OPMUPOBAHUE YMEHUI
BBIMIOJHATE ~ pacuéTel 1o  Qopmynam, NOpeoOpa3oBaHUsT PALMOHAIBHBIX,
WPPAUMOHATIBHEIX W TPUTOHOMETPHUUECKUX BBIPAKCHHNA, a TAKXKE BBIPAKCHUN,
COJEP)KAMX CTENEHU M JorapuMmbl. brarogaps M3ydeHHIO anreOpamyeckoro
Marepuana NPOUCXOAWT  JAJbHEHIIee  Pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOrO MBILUICHUS O0y4Yaromuxcs, GOPMUPYIOTCS HABBIKH JETyKTHBHBIX
paccykneHuid, padoTbl ¢ CHMBOJIBHBIMM  (OpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEHl B BHMJIE PABEHCTB W HEPABEHCTB. AJreOpa
npemiaract S(PQPEKTUBHBIE WHCTPYMEHTHI sl  PCIICHHS MPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 33]a4, HArJISAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOAMYECKas JHHHS «DyHKIMM W TpaduKkm» TECHO
NEPEIJIETACTCS ¢ APYTMMH JIMHUSAMHU Y4Y€OHOrO Kypca, MOCKOJIBKY B KakOM-TO
CMBICTIE 33Ja€T TOCIIEA0BATENBHOCTE U3YUEHHs MaTepuana. M3yueHue CTeneHHoMH,
NOKa3aTeNbHOM, JIOTapU(PMUIECCKONH U TPUTOHOMETPUUYECKUX (PYHKLIMN, NX CBOHCTB
¥ rpauKOB, UCHOIB30BaHUE (PYHKUMKA ISl PELICHUS 3a7a4 U3 APYIMX YYeOHBIX
OPEIMETOB W PEATbHOM JKU3HM TECHO CBSA3AHO KAK C MAaTEMATHYECKUM aHAIIM30M,
TaK W C PEHICHHEM YpaBHECHWH M HepaBeHCTB. [Ipm 3TOM GosiblIOE BHUMAHWE
yaenseTcss (GOpMUPOBAHUIO YMEHHUS BBIPAKATh (POPMYJIAMHU 3aBUCUMOCTH MEXKIY
PA3IMYHBIMKA BEIIMYMHAMM, HCCIIECNOBATh MOJYYCHHbIE (PYHKIMW, CTPOUTH HX
rpaduku. Marepuan 3Toil COAep)KaTEeIAbHON TUHUN HAIIEJICH HA Pa3BUTUE YMCHMIMA
Y HAaBBIKOB, MO3BOJIIOIIMX BBIPAKATh 3aBHCHUMOCTH MEXAY BEIWYMHAMH B
pPa3NAYHON (OpME: AHATUTHYECKOH, rpaduueckoil W CI0BeCHOH. Ero msydeHue
CHOCOOCTBYET PA3BUTHUIO  AITOPUTMHUYECKOTO  MBILIIEHHS, CHOCOOHOCTH K
0000IIECHNIO M KOHKPETU3AIUHU, UCTIOJI30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHHMsS «Hauama MaremaTtmyeckoro aHaau3a» NO3BOJISET
CYLIECTBEHHO PACHIMPUTH KPYT KaK MATEMaTUYECKUX, TaK W MPUKIAJHBIX 3a4a4,
JOCTYMHBIX OOYYAOIIMMCS, TaK KaK Y HUX TNOSBISIETCS BO3MOKHOCTh CTPOMTH
rpa@uKu CIOKHBIX (PYHKLIMHA, ONpPEAensaTh WX HauOOJIbIIME W HAUMEHBLIME
3HAUEHUS, BBIYMCIATH TUIOMAAA (PUryp U OOBEMBI TE, HAXOIUTh CKOPOCTH W
YCKOPEHUs MpoLeccoB. JlaHHas cojaep)karenbHas JIMHUS OTKPBIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHUSI MAaTEMaTHYECCKHX MOJACNEH pPEaTbHBIX CUTYaUWH,
NO3BOJIIET HAXOAUTh HAWIY4llee PEUICHHE B MPUKIAAHBIX, B TOM YHCIIE
COLMATBHO-IKOHOMUYECKHUX, 3aa4ax. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOTO
aHaju3a CrnocoOCTBYET Pa3BUTHIO a0CTPAKTHOrO, (POPMATbHO-JIOTMYECKOTO W
KPEaTUBHOTO MBIIIIEHUS, (OPMUPOBAHUIO YMEHHIA PaclO3HABATH MPOSBICHUS
3aKOHOB MAaTEMaTHKH B HAyKe, TEXHHKE M HCKyccTBe. OOy4varommecs y3HAKT O



BBIIAIOUIMXCS Pe3yJibTarax, MOJIyYEHHBIX B XOJ€ Pa3BUTUS MATEMAaTHKM Kak
HAYKH, 1 00 UX aBTOPaAX.

CopepxarenpHO-METOMYECKAs JIMHUS «MHOMXKECTBA M JIOTUKA» BKIIFOYAET B
ceOsl DJIEMEHThl TEOPUM MHOXKECTB M MATEMATHYECKOW JIOTMKH. TEOopeTuKo-
MHO>KECTBEHHBIE MTPEICTABICHHS POHU3BIBAOT BECh KYPC IIKOJIBHOW MAaTEMATHUKH
W TpeUIaratoT HauOoJiee YHUBEPCATBHBIA SI3bIK, OOBCAMHSIONIMIA BCE pa3lieibl
MaTeMaTHKH W €€ TPWIOKEHHWA, OHM CBS3BIBAOT PA3HBIE MATEMATHYECKUE
JUCLMIUIMHBL M WX MPWIOKECHHs B eAuHOoe wnenoe. [losToMy BakHO Jarh
BO3MOKHOCTh  OOyYarOlIEMyCsl TOHUMAaThb TEOPETUKO-MHOKECTBEHHBIA — SI3bIK
COBPEMEHHOW MAaTeMAaTUKH M WCIOJB30BATh €r0 AJIsi BBIPAKCHUS CBOUX MBICIICH.
JlpyruM BaXXHBIM MPU3HAKOM MAaTeMaTHKW KaK HayKd CJIEAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAHWI M CJEAOBAHHME ONPEACIIEHHBIM
OpaBWJIaM  TMOCTPOEHUS  JOKA3aTelIbCTB.  3HAKOMCTBO € JJIEMEHTAMHU
MAaTEMATHYECKON JIOTUKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBILIIEHUS
00y4aroImmxcsl, MO3BOISET UM CTPOUTh CBOM PACCY>KICHUSI HA OCHOBE JIOTHYECKUAX
npaBul, GOPMUPYET HABBIKM KPUTHUECKOTO MBILILICHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajga MATEMaTUYECKOTO aHAaIM3a»
OPUCYTCTBYKOT OCHOBBI MAaT€MaTHYECKOTO MOJACITUPOBAHUS, KOTOPBIE MPU3BAHBI
cnocoO0CTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TMOCTPOEHUST MOJIENCH peanbHBIX
CUTyalluii, WCCICNOBAHUS STUX MOJAENEH ¢ NOMOUIBK ammapara anreOpsl |
MaTEMATHYECKOTO aHa/In3a, WHTEPHPETALMU MOJYUYECHHBIX PE3yabTaroB. Takue
3a/1aHus BIUIETEHBI B KQKABIA M3 PA3ACIOB MPOrpaMMbl, MOCKOIBKY BECh MaTeprall
y4eOHOro Kypca IHMPOKO MCHOJB3YETCS A PEIICHUS NMPUKIAIHBIX 3amad. [lpm
PELICHUM  pealbHBIX  MPAKTUYECKMX  337a4  OOydYarolMECs  Pa3BUBAIOT
HAOOIATENIbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, a0CTParupoBaThCA,
UCIOJIb30BATh  aHAJIOrMI, 0000maTh W KOHKPETH3UPOBATh  MPOOJIEMY.
JleaTenpHOCTh 1O (POPMHPOBAHUIO HABBIKOB PEIICHUS NPHUKIAIHBIX 3a1a4
OPraHU3yETCs B MPOLECCE U3YUEHHS BCEX TEM YUEOHOTO Kypca «AnreOpa v Havasia
MaTEMATHYECKOTO aHATTA3A.

Ha wsyuenne yueOHOro kypca «AnreOpa W Hayajla MaTeMaTU4YeCKOro
aHasm3a» oTBoAMTCA 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Hepento), B 11
Kjacce — 136 yacoB (4 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA
10 KJIIACC

Yucaa v BBIYUCTCHUS

PanmonanbHbie uncia. OOBIKHOBEHHBIE W JIECATHYHBIC IPOOM, MPOLICHTHI,
OECKOHEUHBIE MEPUOANYECKHE apoOu. [IpuMeHeHne npoOei W MPOLEHTOB IS
PELICHNS MPUKIIAAHBIX 38124 U3 PAa3IMYHBIX OTPACIIEW 3HAHUNA U PEAIbHOM JKA3HH.

JleficTBUTENbHBIE 4uMcila. PanMoOHabHBIE W WPpPALMOHAIBHBIE YHUCIA.
ApupMeTHUECKHE  ONEpalMd € JCHCTBUTENBHBIMM  4HMclIamMu.  Moaylib
JEHUCTBUTENLHOTO YMCIA U €ro CBOWCTBA. [IprONMKEHHBIE BBIYMCIICHUS, TPABHIIA
OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTaTa BEIYMCIIEHHN.

Crenenp ¢ uensiM  nokaszarenem. buHom Herorona. Hcnosb3oBanue
NOAXOAICH (POPMBI 3aNMCH ACHCTBATENBHBIX YACEN IJISl PEIICHUS TPAKTHYECKUX
3a7a4 U MPEICTABICHUS JaHHBIX.

ApUPMETHYECKHI KOPEHBb HATYPAJIbHON CTENIEHH U €T0 CBOWCTBA.

CreneHp € palMOHANIBHBIM TIOKA3aTeNneM W €€ CBOWMCTBA, CTENEHb C
JCUCTBUTEIIBHBIM MTOKA3ATEIIEM.

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

CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YMCIOBOTO apryMeHTa. APKCHUHYC,
APKKOCHHYC M aPKTAHIE€HC YUCIIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxxgecTBa W TOXACCTBEHHBIE MPEOOpa3oBaHMs. YPAaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YPAaBHEHUS W YPaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pELIeHIE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHHS LEIBIX U APOOHO-PALMOHAIBHBIX YPABHEHUN 1
HEpaBeHCTB. MHOrOWIEHB OT OJHOW NEpPEeMEHHOW. [lelleHrWe MHOrodjeHa Ha
MHOro4jieH ¢ ocrarkoM. Teopema be3dy. MHOrouieHbsl ¢  LEJIBIMU
koa(ppuumentamu. Teopema Buera.

[TpeoOpa3oBaHust YMCITOBBIX BBIPAKCHUM, CONEPKANINX CTENICHA U KOPHHU.

HppanmoHanbHble VPaBHEHHUS. OCHOBHBIE METOLBI peneHus
UppaLMOHAIBHBIX VPABHEHUIA.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METOABI PELICHUs IMOKA3aTEIbHBIX

YPaBHEHUH.

[TpeoOpazoBaHue BBIPAKEHUH, COACPIKALLMX JIOrapu(PMBL.

Jlorapugpmuueckue ypaBHEHMUSI. OCHOBHbBIE METO/IbI pelieHus
J0rapu(pMUUECKUX YPABHEHHA.

OCHOBHBIE TPUTOHOMETPHUYECKUE (OopMyJIBL. [TpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHHU . PElIEHHE TPUTOHOMETPUUECKUX YPABHEHUH.



Pewienne cucreM JHMHEHHBIX ypaBHEHHN. Marpuna cUCTEMBI JTUHEWHBIX
ypaBHCHMH. Onpenenurens Marpumbl 2X2, €r0 TeOMETPUYECKUH CMBICT H
CBOWCTBA, BBIYMCIICHUE €T0 3HAYCHMS, TPUMECHEHUE ONPEIACIHUTENS Ul PEIICHUS
CUCTEMBI JIMHECHHBIX YpaBHEHWI. PelleHue NpUKIagHBIX 334a4 C MOMOIIBIO
CUCTEMBl JIMHEWHBIX YypaBHeHHWH. HccnegoBanue MOCTPOCHHONM MOAENU C
NOMOUIBK MATPUL U ONPEACTUTENEH.

[TocTpocHHEe MaTeMaTH4eCKMX MOJACTEH PEaJbHOW CHUTYAMH € TMOMOIIBIO
YPaBHCHUH M HEPAaBEHCTB. [IpuMEHEHNE YpaBHEHWI W HEPABEHCTB K PELICHUIO
MAaTEMaTHYECKAX 3aa4 M 33a4 M3 Pa3IU4HbIX OO0JIACTEH HAyKW W PEaTbHOMN
YKU3HU.

DOyHKIHMH ¥ rpaduKkH

OyHkuus, crnocoOsl 3aaHus (yHKOMW. B3auMHO oOpartHble (PyHKUIWW.
Komnoznmss ¢yakumidi. 'paduk  QyHKOMH. DOneMeHTapHble TPeoOpa3oBaHuUs
rpadukoB QpyHKIWHA.

OO0nacTe onpeneneHnss 1 MHOXKECTBO 3HaueHUil QyHkumu. Hynm QyHkumm.
[TpoMeXyTKHM 3HAKOMOCTOSHCTBA. YETHBIE U HeuéTHbIE PyHKIMU. [lepruoanueckue
¢yHkuuu. [IpoMexyTKM MOHOTOHHOCTM (PyHKIMK. MakCUMyMbl B MHUHHMYMBI
¢dbyHkuuu. Hanbomnpiiee 1 HauMeHbIIEE 3HaYeHUsT (PYHKIIMHA HA TPOMEXKYTKE.

Jlunelinas, kBaapatuyHas W JAPOOHO-MHEHHAs (PYHKIMU. DJEMEHTApHOE
WCCIICIOBAHUE U TIOCTPOCHHUE UX IPa(UKOB.

CreneHHas (pyHKIMS C HATYpaIbHBIM M LEJIbIM MOKa3areneMm. E€ cBoiicTBa u
rpajuk. CpoiicTBa M rpaQMK KOpHS N-OH CTENEHM Kak (PyHKUMM OOpaTHOM
CTEIECHHU C HATYPAJIbHBIM MMOKA3aTENEM.

[TokazarenpHas W jorapupmuyeckas (PyHKIMU, UX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpadmkoB GyHKIUI A5 pELICHHUS YPaBHEHHIA.

TpPUrOHOMETPUYECKA OKPY>KHOCTb, ONPENCICHHE TPUTOHOMETPUUYECKUX
(PYHKIIMI YMCIIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIE 33aBUCUMOCTH B PEIbHBIX MPOLECCAX M SBICHUSIX.
['padmku peasibHbIX 3aBUCUMOCTEIA.

Havana maremaTnyeckoro aHajamnsa

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUS MOCIAEAOBATENBHOCTER. Mertoa
MaTeMaTHYECKON WHAYKLIHH. MOHOTOHHBIE " OrpaHUYECHHBIC
NOCIEA0BAaTENBHOCTH. MCTOpUST BO3HUKHOBEHUS MAT€MATUUYECKOTO aHaIM3a Kak
aHanmM3a OECKOHEYHO MaJIbIX.

ApudmeTruecKas U TeOMETPUYECKas Mporpeccuu. beckoneyHo yOriBaromias
reomeTpraueckas nporpeccus. Cymma OECKOHEYHO yOBIBAKOIICH M€OMETPUUYECKON
pOrpeccruy. JIMHENHBIN U 3KCITOHEHIMAIBHBINA pocT. Yucio e. PopMyIia ClI0KHBIX
OPOUEHTOB. M CHOJIb30BaHME TPOrPECCMU  AJIsi  PELICHUS pPEajbHBIX —3a7a4
NPUKIIATHOTO XapaKTepa.






[IpuMeHeHHEe  ypaBHECHWH, CHCTEM W HEPABEHCTB K  PELICHUIO
MAaTEMATHYECKAX 3a/ad W 3a/a4 U3 Pa3Iu4HbIX O0JacTeld HAyKW M PeajbHOM
YKU3HU, MHTEPIPETALMs TIOTYyUYEHHBIX PE3YJIBTATOB.

DyHKIHH U rpaduKH

I'padpuk xomnozuumu QyHKumiA. ['eomerprueckue 00pa3bl ypaBHCHUN W
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

TpuronomeTpuueckue QyHKIUN, UX CBOHCTBA U rpaduKy.

['padmueckue METOABI pEUICHHsS YPAaBHCHHWI W HEpaBeHCTB. | paduueckue
METO/IbI PELICHUS 33144 ¢ TapaMeTPaMH.

Hcnonb3oBanne rpadpukoB (QyHKOMHA JUII KCCIAENOBAHUS MPOLECCOB W
3aBUCUMOCTEN, KOTOPbIE BO3HMKAKOT MPH PEUICHWH 330a4 W3 APYTUX Y4YEOHBIX
MPEAMETOB U PEATBHON YKU3HHA.

Havana maremaTnyeckoro aHajaimnsa

[IpuMeHEeHHE MPOU3BOJHON K MUCCIICAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCcTpeMyMbl.  HaxoskneHume — HamOONbIIEro W HAMMEHBIIETO  3HAYCHWMN
HENPEPBIBHON (DYHKIMKM HA OTPE3KE.

[IpuMeHEeHHE NPOM3BOAHON Uil HAXOKICHUS HAWIYULIEro pELICHWS B
OPUKJIAJHBIX 3a7a4ax, Ul ONPENCICHHs CKOPOCTH M YCKOPEHHMsS Mpolecca,
3aIaHHOTO (POPMYJIOH WA rpaduKoOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mnepBooOpasHbiX. [lepBooOpasHbie
3JNIEMEHTapHBIX PyHKUMNA. [ [paBuiia HaX0KAEHUS IEPBOOOPA3HBIX.

Hnarerpain. I'eomerpuyeckuil CMBICIT WHTErpaIa. Brrurciienue
onpeaenéHHoro uurerpaia no gopmyne Hetorona-JleliOnuna.

[IpuMeHeHHEe WHTErpajia A HAXOXKICHUS IUIOIAACH IMIOCKUX (QUryp u
00BEMOB FEOMETPUYECKHX TEJT.

[Tpumepbl pemiennii  nupdepeHIMATBHEIX  ypaBHEHUH. Maremarndeckoe
MOJECIUPOBAHUE PEATBHBIX TMPOLECCOB € MOMOWBI  au(PepeHIMaTBHBIX
YPaBHEHU.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJII'EBPA 151 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YITJIYBJIEHHBIM YPOBEHH) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIMTAHUSL:

c(POPMUPOBAHHOCTh IPAXKIAHCKOM MO3UIKMK 00YYAFOIIETOCsS KaK aKTHBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  o0liecTBa,  OPEIACTaBICHHE O
MaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUH,
OPOLEIYyP TPAKIAHCKOro 0oOmEecTBa (BBIOOPHI, OMPOCHI W JIPYrO€), YMEHUE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA WHCTHTYyTAMH B COOTBETCTBUM C HX
(YHKIMSAMHA U HA3HAYEHUEM;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMUPOBAHHOCTH POCCUUCKON TPakAAHCKON MIECHTUYHOCTH, YBAKCHUS K
MPOLLJIOMY M HACTOSILIEMY POCCHUHCKOW MATE€MATHKH, LIEHHOCTHOE OTHOLICHUE K
JOCTHKEHUAM POCCUHCKAX MATEMATUKOB U POCCUICKOA MATEMATHYECKOMN LIKOJIBI,
UCIOJB30BAHUE 3THUX JOCTIKCHWH B JAPYrUX HAyKax, TEXHOJOrMsX, cdepax
SKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUHCKOTO HapoAa, cpOopMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMOKEHUI HAYKM W ACATEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJI4Aa B MOCTPOCHHUE YCTORYMBOTO Oy IyILErO;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIUIEHWE K MHPY, BKIIHOUAs JCTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEUICHHUNA, PACCYXKACHUN, BOCIPUMMYUBOCTD
K MaTeMaTH4YECCKUM aCMEKTaM Pa3JIMuHbIX BUJAOB UCKYCCTBA,

S) pu3nvecKoro BOCHUTAHUSA:

C()OPMUPOBAHHOCTh YMEHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 310POBOT0 U 0€30MacHoro o0pasa >KM3H!, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0POBBIO (30POBOE MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHA U
OTIbIXa, pPeryispHas Quanveckas akTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IPH 3aHITHASX CIOPTUBHO-03J0POBUTEIBHON AEATENBHOCTBIO,

6) TPy10BOr0 BOCIMTAHUSL:

FOTOBHOCTb K TpPYAy, OCO3HAHHWE LIEHHOCTH TPYIOIIOOUS, HMHTEPEC K
pa3mauHbIM  cepaM  TPO(ECCHOHATIBHOW — ACITENBHOCTH,  CBSI3aHHBIM €
MATEMATHKOW M €€ MPUWIOKCHUSAMH, YMEHHE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymed mnpodeccu W PeaMu30BBIBATH COOCTBEHHBIC KU3HCHHBIE TUJIAHBI,



FOTOBHOCTb M CIOCOOHOCT K  MATEeMaTH4eCKOMy  OOpa3oBaHUKD U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HM, TOTOBHOCTh K AKTHBHOMY
YVYACTHIO B PEIICHUAH MPAKTUYECKUX 3a1a4 MATEMATHYECKON HATIPABICHHOCTH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh  SKOJIOTUYECKOM  KYJIBTYpbl, TNOHWMAHWE BIMSHUSA
COLIMAIIBHO-OKOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMANIBHOM
Cpebl, OCO3HAHKE TTIO0ATBHOIO XapaKTepa SKOJIOTMYECKUX MPOOIeM, OPUEHTALUS
HA MPUMEHCHHE MATeMAaTHYECKUX 3HAHWWA Jns peuieHus 3a1ad B o0nactu
OKPYXKarOIIEH Cpepl, IJIAHUPOBAHUE TOCTYNKOB W OLEHKA MX BO3MOKHBIX
MOCJIEACTBUAN JUIsl OKPYIKAOILEN CPENBI;

8) neHHOCTH HAYYHOI O MO3HAHMS:

Cc()OPMUPOBAHHOCT MHMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHS HAyKd W OOIIECTBEHHOW  NPAKTUKW, MOHMMAaHHE
MAaTEMaTHYECKON HAyKH Kak c(epbl YEIOBEUYECKOW MACATEIBHOCTH, 3TANOB €&
Pa3BUTHST M 3HAYAMOCTH JUIsl PA3BUTHS LMBUJIM3ALUH, OBJIAJCHUE S3BIKOM
MAaTEMaTHKd M MaTeMAaTHYECKOW KYJIbTYpOll Kak CpPEACTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBIIATh MPOEKTHYK) W HCCIEAOBATENBCKYIO JEATEIBHOCTD
WHAWBHUIYAIBHO W B TPYIIIE.

METAIPEJIMETHBIE PE3YJIBTATDBI

Io3naBaTe/ibHbIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3osble jjoruyeckue aeiicTBus:

BBIABJIATE U XApPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MareMaTUYEeCKUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUSAMH, (HOPMYIHpPOBATH
OTpPEACTICHUS TOHATHI, YCTAHABIMBATE CYLICCTBEHHBIN MPU3HAK KIacCU(UKALUH,
OCHOBaHUs 17151 0000UICHHS U CPABHEHMSI, KPUTEPUX TPOBOAMMOI0 aHAJIN3A,

BOCIIPUHUMATh,  (QOPMYJIMPOBaTh M MPeOoOpa3OBBIBATH  CY>KICHUS:
YTBEPAUTENIbHBIC U OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIC,

BBISABJIATH MAaTEMATHYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHBOPEYUS
B (paKkTax, AAHHBIX, HAOIIOACHUSAX W YTBEP)KICHUAX, MPEASArarb KPUTCPUH IS
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTUBOPEUNH,

JEeNaTb BBIBOABI C WCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, ACAYKTHUBHBIX H
MHIYKTUBHBIX YMO3AKIIOYCHUN, YMO3AKIIFOUCHUH 10 aHAJIOTHH,

[IPOBOANTE CAMOCTOATENIBHO A0KA3aTeIbCTBA MATEMATHYECKUX VTBEP)KICHHAN
(MpsiMbIE ¥ OT MPOTUBHOTIO), BEICTPAUBATh APTYMEHTALMIO, TPUBOAUTE MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KICHHUS U BBIBOJBI,

BbIOMpaTh Crmoco0 peleHuss ydyeOHOW 3amaun  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEUICHMs, BbIOMpaTh HamOoJee MOAXOMAUIMA ¢ y4éTOM
CaMOCTOSITENTHO BBIJCIICHHBIX KPUTEPUEB).



ba3oBbie uccienoBarenbckue aeiicTBusi:

UCIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWS,
(opMynupoBaTh  BOMPOCHI,  (PMKCHPYIOIIME  MPOTHBOPEUME,  MpoOseMy,
YCTaHABJIMBATh MUCKOMOE W JAHHOE, (POPMHPOBATH TMOOTE3Y, APrYMEHTHPOBATH
CBOIO MO3HILIAI0, MHECHUE,

OPOBOANTH CAMOCTOSTENBHO CIUIAHWPOBAHHBINA 3KCIEPUMEHT, UCCIICIOBAHHE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKIy OOBEKTAMH, SIBICHUSMH, TPOLIECCAMM;

CaMOCTOATEIBHO (POPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI MO PE3YJIbTaTaM
OPOBCAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTaTOB, BEIBOJAOB U 00OOIICHMIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A& TAKXKE BBIABUIATH
PEINOJIOKEHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanueii:

BBISBJIATH AS(PUUIUTEl HTHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U ISl PELICHUS 3a/1a4H,

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTU3UPOBATH,
CUCTEMATHU3UPOBaTh M HWHTEPHOPETUPOBATh MHPOPMALMIO PA3JMYHBIX BUIOB H
(hopM MpeACTaBICHMUS,

CTPYKTYPUPOBaTh MH(OPMALMIO, MPEACTABIATh €€ B PA3TUYHBIX (PopMax,
WLTIOCTPUPOBATH IPaPUUECKH,

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

KoMmyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE AeiCTBUS

OO01menne:

BOCIIPUHUMATH U (POPMYIHPOBATH CY>KACHHS B COOTBETCTBHU C YCIIOBUSIMHU U
HeJsiMA  OOINEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXATh CBOK TOYKY 3PEHUS B
VCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS MO XOAY PELICHUS 3a1auH,
KOMMEHTUPOBATH MOy YeHHBIN pe3yJIbTar;

B X0/¢ OOCYXKIEHHUS 3aJaBaTb BONPOCHI MO CYLIECTBY OOCYKIAEMOMN TEMBI,
npoOJieMbl, peIacMOl 3adaud, BBICKA3bIBaTh HWJICW, HALECJICHHBIE HA TOMCK
pPELIEHUs, COIOCTABIATE CBOW CYXXIACHHSA C CYXKACHUAMH APYIHUX YYaCTHUKOB
auanora, 0OOHApYXMBaTh PA3JIMUME M CXOACTBO MO3ULMI, B KOPPEKTHOWH (opme
(OopMYyITMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHMS,

MPEACTABIIATE PE3YIBTATHI PELICHUS 3a1a4, SKCIEPUMEHTA, UCCIEA0BaHNUA,
NPOEKTa, CaMOCTOATENIBHO BBIOMpPATh (QOpMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUH.

PeryasiruBHbIC YHHBeEpCaJbHbIE Y4eOHbIE AeiHCTBUS



Camoopranusanusi:

COCTaBJIAITh IJIaH, AITOPATM PEIIEHUS 3a/1a4M, BEIOMPATh CIIOCOO PEUICHHUS €
YU4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUI ¢ YYETOM HOBOW MH(pOpMALUK.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBIN HHTE/LJICKT:

BIQ/JICTh  HABBIKAMM  TO3HABATEJIIBHOH  pEeQUIEKCMM  KaKk  OCO3HAHHs
COBEPIIACMBIX JCHCTBUI U MBICTUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnoco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI MPOLEcca W Pe3yibTara PEIIeHUs
MAaTEMATHYECKOMN 3a1a4H,

OPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PELICHUN 33]a4H,
BHOCUTh KOPPEKTHBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HAlICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YbTATA LEIH U YCIIOBUAM, OOBSACHATH PUYHHBI
JOCTUKECHHSI MJTM HEAOCTHXKECHUS PE3YIIBTATOB ACATEIBHOCTH, HAXOAUTh OLIAOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTBITY.

CoBmecTHAsI AEATE/ILHOCTD:

NOHMMATh W HCIOJIB30BaTh MPEUMYLIECTBA KOMAaHAHOW M WHIMBUIYAIbHON
paboTel MpU pEHICHMH Y4YeOHBIX 3aJay, NOPUHUMATH LEllb COBMECTHOMH
JEATEIbHOCTH, TUIAHWPOBATh OPraHW3aLMI0 COBMECTHON pabOThI, paclpeacisaTh
BUJIbI paboOT, JOroBapuBaThCsi, OOCYXOaThb MPOIECC W PE3yJbTar PadOTHI,
000011aTh MHCHUS HECKOJIBKHMX JTFO/ICH;

y4acTBOBaTh B IPYMIOBBEIX (opmax paboTel (0OCY>KacHHs, OOMEH MHEHUA,
«MO3rOBBIE IOTYPMBI» W  WHBIE), BBHIMOJHITH CBOK 4YacTb paboTBl H
KOOPAVMHHUPOBATb CBOM JECHCTBHS € JIPYrMMHM WJICHAMW KOMAHJbI, OLICHWBATH
Ka4eCTBO CBOEIO BKJIAJA B OOIIWI MPOAYKT MO KPUTEPUSM, CHOPMYJIMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy o0yuenus B 10 kjaacce 0OOydYarOIIMACS MOJYYUT CIEAYIOIINAEC
MPEAMETHBIE PE3YJIBTATHI MO OTACIBHBIM TeMaM paboyeil mporpaMMbl y4e€OHOTO
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3ay .

Yucna v BBIYUCTCHUS:

CBOOOJTHO OINEPUPOBATh MOHATHSAMU. PAMOHAIBHOE 4YKCIIO, OCCKOHEYHAs
NepUoaMYEcKasl apoOb, MPOLECHTHI, HPPAIMOHAILHOE YHUCI0, MHOMXECTBA
PALMOHAIBHBIX U ACHCTBUTEIIBHBIX YUCEN, MOAYJIb ACHCTBUTEIILHOTO YUCIIA,

OPUMEHATH JpOOM WM TPOUEHTHI JUIsl PEUICHHS NPUKIAJAHBIX 3a4a4 W3
Pa3IMYHBIX OTPACIIENA 3HAHUN U PEATBHON JKU3HU,

MPUMEHSTH MPUOIKEHHBIC BHIYMCIICHUS, TPABUJIA OKPYTJICHUS, MPUKUAKY U
OLICHKY Pe3yJIbTara BEIYNUCIICHUI,



CBOOOJHO OMEPUPOBATH MOHATUEM. CTENEHb C LEIbIM TOKA3aTelEM,
MCIOJIb30BaTh MOAXOAAINYI0 (POPMY 3aMUCH JEHCTBUTEBHBIX YMCEIT ISl PEIIEHUS
MPAKTUYECKUX 3a/1a4 U MPEICTABIICHHUS JaHHBIX,

CBOOOJHO ONEPUPOBATH MOHATUEM: APUPMETHUCCKHNA KOPEHb HATYPATBHOU
CTEIIECHH,

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENECHD C PALMOHAIBHBIM MTOKA3aTENEM;

CBOOOJHO ONEPUPOBATh TMOHATUSAMH. JIOTApU(PM YKCIA, JCCATHYHBIE U
HATYpPAJIBbHBIE TIOTAPU(PMBIL,

CBOOOJHO ONEPUPOBATH MOHATUSMHU. CUHYC, KOCMHYC, TAHTEHC, KOTAHTCHC
YHCJIOBOI'0 apryMEHTa,

OIEPUPOBATEH MOHATUSAMU. APKCUHYC, aPKKOCHHYC W apKTAHI€HC YHUCIIOBOIO
apryMeHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJHO OIMEPUPOBATh MOHATHSMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTRBO,
PAaBHOCHUIJIBHBIC YPABHEHUS U Y PABHEHUA-CIICACTBUS, PABHOCUIILHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHBIE METOMBl PEIICHUS PALMOHAIBHBIX W IPOOHO-
panvoOHANBHBIX YPABHEHHWA, NPUMEHATH METOJX WHTEPBAJIOB JUIA PEIICHUS
HEPABEHCTB,

CBOOOJTHO OMEPUPOBATH MOHSATUSMH. MHOTOYIEH OT OJHOH MEPEMEHHOM,
MHOTOYJIEH € LENbMU KO3 (PUUMEHTAMU, KOPHA MHOTOWIEHAa, HPUMEHSTH
JEJICHUE MHOTOYIEHA HA MHOTOYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL pELLICHU 3a1aY;

CBOOOJHO OMNEPUPOBATh MOHSATUSMHU. CHCTEMA JIMHEHHBIX YPaBHEHWH,
MaTpuLa, OMNPEACIUTENh MATpulbl 2 X 2 KW €ro TeOMETPUYECKUH CMBICT,
MCITOJIB30BATh CBOMCTBA ONMpPENENUTENS 2 X 2 JUIsl BBIYMCICHUS €r0 3HAYCHUS,
[PUMEHATE ONPEACIIATENIA Ul PELICHUS CHUCTEMBI JIMHEHHBIX YpPaBHEHWH,
MOJEIUPOBATH PEAIBHBIE CUTYALMH C MOMOILBK CUCTEMBI JTUHENHBIX YPABHEHUH,
WCCIIENOBATH IOCTPOCHHBIE MOJEIA € TOMOIIBIO MATPULl U ONPEHACITUTEIIEH,
WHTEPIPETUPOBATH IOy YCHHBIN pe3yJIbTar;

UCIOJb30BaTh CBOMCTBA JEHCTBUI € KOpPHSAMH JUIsl TPeoOpa3oBaHUs
BBIPOKCHUN,

BBITIOJIHATH MPE0OPA30BaAHUS YMCIOBBIX BBIPAKECHUH, COAEPKAIIMX CTETICHA C
PAlMOHAIBEHBIM ITOKA3aTEIEM;

UCIOJIb30BaTh CBOIiCTBa JaorapugmoB VTS npeoOpa3oBaHus
Jorapu(hpMUUYECKNX BbIPAKCHHIA,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. HWPPALMOHAIBHBIE, TIOKA3aTEIIbHBIE U
Jorapu(pmMHUECKUE YPABHEHUS, HAXOAUTh X PEIIEHHS C MOMOIIBIO PABHOCHIIbHBIX
[IEPEX0I0B WA OCYILECTBIISAS IIPOBEPKY KOPHEH,



OPUMEHATh OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYJIBI TS TPEOOPa3OBAHUS
TPUTOHOMETPUYECKUX BBIPAKCHUI,

CBOOOJHO ONEPUPOBATH TMOHITHEM: TPHUTOHOMETPHYECKOE YPAaBHEHUE,
OPUMEHATh  HEOOXOauMbIe  (OPMYJIbI  JUIsl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHYECKUAX YPABHEHMIA,

MOJICTTUPOBATh pEaAlbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABJIATH
BBIPOKEHUS, YPABHEHWS, HEPABEHCTBA MO YCJIOBHIO 33/a4M, WCCIEI0BAThH
NOCTPOCHHBIE MOJEIM C UCITOJIb30BAHUEM arnapara ajreopsl.

DOYyHKIHH U rpaGuKH:

CBOOOJHO ONEPUPOBATh MOHATHIAMHA: (PYHKLH, CIOCOOBI 3a1anust (PyHKIUH,
B3aMMHO OOparHbele (QYHKIUM, KoMmo3uuus (QyHKumid, rpaduk QyHKOMY,
BBITIOJTHATH 3JIEMEHTAPHBIE TPE0OPa30BaHus IPapruKOB PyHKIHIA;

CBOOOJHO OMEPUPOBATh MOHATUSAMHU. OOJACTh ONPEIACICHHUS W MHOKECTBO
3HAUEHUI PYHKIMH, HYJIM QYHKIUH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh TOHATHIMH. YETHBIE M HEUYETHBIE (PyHKIMH,
NepUOANYECKAC (PYHKIMKU, MPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMBbI U
MUHUMYMBl (PyHKIMW, HauOONbIIEe W HAUMEHbBINEE 3HAYeHWE (YHKOUU Ha
POMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSAMU. CTENEHHAs (PYHKLIHS C HATypalbHBIM U
LEJIBIM MOKa3areneM, rpaQuk CTENEHHOM (PYHKIMH C HATYPAJIbHBIM W LEIBIM
nokasareynemM, rpaguk KOpHs N-0il CTENEeHM Kak (PyHKUHMM OOpAaTHOW CTENEHU C
HATYpPAJIbHBIM MMOKA3aTENEM;

ONECPUPOBATh TOHATUSMU. JIMHEHHAS, KBAJApPAaTHYHAs W JPOOHO-THHEHHAs
()YHKLMH, BBIOJHATE 3JIEMEHTAPHOE UCCIIEA0BAHUE U TOCTPOEHHUE UX TPAPUKOB,;

CBOOOJHO ONEPUPOBATh MOHATHIAMM: IMOKa3areiabHas M Jorapupmuyeckas
(YHKIIMM, WX CBOWCTBA WM TpaduKH, HCIONB30BaTh WX TPaQUKH Uil PELICHHS
YPaBHEHHI,

CBOOOJHO OMNEPUPOBATH MOHSATUSAMHU. TPUTOHOMETPUYECKAs OKPYKHOCTB,
OIpeACTIEHNE TPUTOHOMETPUYECKHUX (DYHKIMIA YMCIIOBOTO apryMEHTA,

UCIOJIb30BaTh rpaduku (QyHKIMA JUIs  UCCIENOBAaHUS MTPOLECCOB U
3aBUCUMOCTEN MPH PEIIEHUM 33]a4 U3 JPYruX YUYEOHBIX MPEAMETOB M PEalbHOMN
YKU3HU, BBIPAKATh (POPMyIaMH 3aBUCUMOCTH MEXKTY BEIMUMHAMH,

Havana mareMaTH4ecKkoro anajansa:

CBOOOJHO OMNEPUPOBATH TOHATHUSAMHU. apu(PMETHUECKass W TEOMETPHUYECKAs
nporpeccusi, 0ECKOHEUHO yOBIBAKOIIAS NT€OMETPUYECKAs POTPECCHS], JIMHEHHBINA 1
AKCIMOHEHIMATIBHBIA POCT, (POPMYJIa CIOXKHBIX MPOLEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE,

UCIOJIb30BaTh MPOrPECCUU AJII PELICHUS PEAbHBIX 3a/1a4 MPUKIAAHOTO
Xapakrepa;



CBOOO/IHO ONEPUPOBATH NOHITHIMHU: MMOCJIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUs
[TOCJIEAOBATEIBHOCTENH, MOHOTOHHBIE W OrPAaHWYEHHBIE IIOCIEA0BATEIBHOCTH,
[IOHUMATh OCHOBBI 3apOXKIEHHS MAaTeMarTM4yecKoro aHajaM3a Kak aHajnsa
OCCKOHEYHO MAaJIbIX;

CBOOOJHO OMEPUPOBATh TMOHATHUSMHU. HENPEPBIBHbIC (PYHKIMW, TOYKH
paspbiBa rpaduka pyHKIKMK, aCHMITOTHI Tpaduka QyHKINN,

CBOOOJHO ONEPUPOBATh MOHATUEM: (YHKIMS, HEMPEPBIBHAS Ha OTPE3KE,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIWI ISl pELICHMS 3a/1a4,;

CBOOOJHO ONEPUPOBATh TMOHATHUSIMU. TEPBas W BTOpas MNPOU3BOIHBIE
(yHKIMH, KacaTenbHas K rpaduKy QyHKINW,

BBIYUCIIATH NMPOU3BOJHBIE CYMMBI, MPOU3BEIEHHS, YACTHOIO U KOMIIO3ULIAHA
IBYX (DYHKIWI, 3HATH TPOU3BOIHBIC AIEMEHTAPHBIX (PYyHKIIHIA;

UCIOJb30BaTh TEOMETPUUYCCKHI W (PU3MYECKHIA CMBICT TPOWM3BOJHONW SIS
perenus 3anauy.

MHoKecTBa U JIOTHKA:

CBOOOJHO  OMEPUPOBATh  MOHSATUSMHU.  MHOXKECTBO, ONEpalud  HAX
MHOXKECTBAMMU;

WCIIOIB30BaTh TEOPETUKO-MHOXKECTBEHHBIH arapar Ui ONMUCAHUs pealbHbIX
IPOLIECCOB U SIBJIEHUH, MPU PELICHAN 33144 U3 IPYTUX YUYCOHBIX MPEAMETOB;

CBOOOJHO OMEPUPOBATH TMOHATHUSIMU. OINPEACIECHUE, TEOPEMA, YPABHEHHE-
CJICICTBUE, CBOMCTBO MAaTEMaTHYECKOr0 00BEKTA, HOKA3aTENbCTBO, PABHOCHIIBHBIE
VPaBHEHUS W HEPABEHCTBA.

K koHiy oOyuenus B 11 kjaacce 0OOy4YarOIIMACS MOJYYUT CIEAYIOLINAEC
OPEIMETHBIE PE3YJIbTaThl IO OTACIHBHBIM TEMaM paboueii mporpaMmbl Y4EOHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHATTU3ay .

Yucsia 1 BBIYUCICHHS:

CBOOOJHO ONMEpPUPOBaTh TMMOHSATHUSMHU. HATYPAIBHOE W LEJIOE YHUCIIO,
MHO)KECTBA HATYPAIBHBIX M LEJBIX YUCEN, WCIOIB30BaTh MPU3HAKH JETUMOCTH
uensix uncen, HOJ[ u HOK HaTypanbHBIX 4uncen as pelueHus 3a1a4, IPUMEHSATh
anroput™ EBKkuaa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOAYJH), 3aluChIBATH
HATypaJbHBIE YHACIIA B PA3JIMYHBIX MTO3ALIMOHHBIX CUCTEMAX CUUCIICHHUS,

CBOOOJHO ONEPUPOBATH MOHATHAMM. KOMIUIEKCHOE YHMCIIO W MHOKECTBO
KOMIUIEKCHBIX YHMCEJl, MPEACTABIATh KOMIUICKCHBIE YMClIa B IreOpanyeckoi u
TPUTOHOMETPHYECKON (POpPME, BBIMOIHATE ApU(PMETHUECCKUE ONEPALUN C HUMU U
n300paXkaTh HA KOOPAMHATHOMN TIIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:



CBOOOJHO ONEPUPOBATH MOHATUSAMHU. HWPPALMOHAIBHBIE, MOKA3aTEIbHBIE W
Jorapu(p)MUUECKNE HEPABEHCTBA, HAXOAUTh WX PEIIEHUS C€  MOMOIIBIO
PaBHOCUIIBHBIX MIEPEXOIOB;

OCYIIECTBIATE OTOOp KOPHEH TNPH PEHICHHM TPUTOHOMETPHUYECKOTO
VPaBHEHMUS,

CBOOOJHO OINEPUPOBATH TOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTRO,
OPUMEHATh  HEOOXOauMble  (OPMYJIBI  JUISl  PELICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMM: CHCTEMA U COBOKYITHOCTh YPABHEHHIA U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTDH PELICHUS
CUCTEMBI U COBOKYITHOCTENW PALMOHAIBHBIX, UPPALMOHATIBHBIX, TOKA3aTEbHBIX U
Jorapu(pMUYECKUX YPABHEHH N HEPABEHCTB;

pewarb panoHaIbHEIE, UppanoHaIbHBIE, [TOKa3aTEeIbHEIE,
Jorapu(pMUUECKUE H  TPUTOHOMETPHUYECKME YPAaBHEHUST M HEPABECHCTBA,
coJiepyKalle MOLYJIM U apameTpsl;

NPUMEHATH TpaQUuUECKUE METObI ISl PELICHUST YPAaBHEHUI W HEPABEHCTB, a
TAKKE 3a/1a4 ¢ TapaMeTPaMHy;

MOJICTTUPOBATh pEAIbHbIE CUTyalMd Ha S3bIKE anreOpbl, COCTABJIATH
BBIPOKEHUS, YPABHEHHUs, HEPABEHCTBA W HMX CHUCTEMBI MO YCIOBHIO 3a1ayu,
UCCIICIOBATh MOCTPOCHHBIE MOJCIM C HCIOJIb30BAHMEM ammapara anreOpsl,
MHTEPIPETUPOBATH MMOIYYEHHBINA PE3yJIbTaT.

DOYyHKIHH U rpaduKH:

CTpOUTh TpapuKH KOMNO3MIMKA (YHKIUI C TOMOIIBI0 SJIEMEHTAPHOTO
WCCJICIOBAHMSI M CBOMCTB KOMITO3ULIMU ABYX (DYHKIIHIA,

CTPOMTH TIEOMETPUYECKHE 00pa3bl YpaBHEHWH W  HEPABEHCTB  Ha
KOOPAUHATHOM TIOCKOCTH,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. TPaPUKH TPUTOHOMETPHUYECCKHUX
yHKIwmii;

OPUMEHATh (YHKUUM JII MOJCIIMPOBAHMS M HWCCIICIOBAHHMS PEATbHBIX
IIPOLIECCOB.

Havana MaTeMaTH4YeCKOro anajamsa:

MCIOJIb30BaTh MPOU3BOJHYIO JUISl UCCIICIOBaHKUS (DYHKIIMM HA MOHOTOHHOCTb
U BKCTPEMYMBIL,

HaXOAWTh HAMOOJbIIEE U HAMMEHBIIEE 3HAYCHUST (PYHKI[UM HENPEPBIBHOW HA
OTPE3KE;

WCIIONB30BaTh MPOU3BOAHYIO UL HAXOXKACHUS HAWIY4ILIEro pELICHUS B
NPUKIIAJHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMUYECKMX, 3ajayax, Ui
ONPEACTIEHUS] CKOPOCTH M YCKOPEHWsS MPOLECCa, 3aJaHHOr0 (QOpMyJioi wuiu
rpadukom;



CBOOOJHO ONEPUPOBATH MOHATUSMHU. MEPBOOOpA3HAs, ONPEACTEHHBIN
WHTETPAJl, HAXOJWUTh MEPBOOOPA3HBIC JIIEMECHTAPHBIX (PYHKUMHA W BBIYHCIATH
uHTerpai no gpopmyne Herorona-JIeliOHuna;

HAXOAWTh MJIOMWAAH TUIOCKUX (QUTYP U OOBEMBI TEN ¢ TOMOIIBI HHTETPANIA,;

UMETh MPEIACTABICHUE O MAaTEMAaTHYECKOM MOJCIIMPOBAHUM HA MPUMEPE
cocrapneHus M PepeHIaNIbHbIX YPABHEHHUH,

pelaTh NPHUKIAIHBIE 337a4d, B TOM YHCIE COLMAIBHO-3KOHOMUYECKOTO W
(pM3MUECKOro XapakTepa, CpeACTBAMU MATEMATHUYECKOTO aHATTU3A.
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