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MNOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc «Anredpa U Hauajga MaTEMATUYECKOTO aHAIN3a» SIBIISIETCS OJTHUM
U3 HauOoJiee 3HAYMMBIX B IMporpamMMe CpellHero ooiiero oopa3oBaHUs, MOCKOJIbKY, C
OJIHOM CTOpPOHBI, OH OOECHeUYMBACT WHCTPYMEHTAJIbHYIO 0a3zy s M3Y4YEHHS BCEX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JIpyroil CTOpPOHBI, (OPMHUPYET JOTUYECKOE M
aOCTpaKTHOE MBIIUICHHE OOY4YaloIIMXCd Ha YpOBHE, HEOOXOAMMOM /i OCBOCHHUSA
uH(OpPMATUKH, OOUIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH M APYTHUX IJUCHUIUIMH. B
paMKax JaHHOTO y4eOHOro Kypca 00ydaroluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOW HayKu, KOTOpas (OpMYyIUPYET CBOM TOCTKEHHUS B MaTEeMAaTUYECKOU
dbopwme.

Y4eOHbIii Kypc anreOpbl 1 Hayall MaTeMaTHYeCKOro aHalli3a 3aKJIaJblBaeT OCHOBY
JUIS YCTEIIHOTO OBJAJCHHUS 3aKOHaMH (PU3UKUA, XUMHUH, OHOJOTHH, MOHHUMAHUSI
OCHOBHBIX TEHACHIIMHA Pa3BUTHUA SKOHOMHKHA W OOIIECTBEHHOW >XM3HHU, IO3BOJISIET
OPUCHTHPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO MCIOJIb30BaTh UX IS JAJIbHEHUINEro 00pa30BaHus U B MOBCEIHEBHOW JKU3HHU.
B To xe Bpems oBinajneHue aOCTPaKTHBIMHU M JIOTHYECKH CTPOTUMHU KOHCTPYKIMSIMHU
anreOpbl 1 MaTeMAaTHYECKOTO aHaIW3a Pa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHUHHOCTb, JOKAa3bIBaTh YTBEPXKJCHUS C TOMOUIBI0O HHIAYKIUUA U
paccyxaarb  JEAYKTUBHO,  MCIOJb30BaThb  O0OOIIEHME W KOHKPETHU3AlUIo,
abcTparupoBaHue U aHAJIOTHIO, (POPMUPYET KPeaTUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xone nzydenus yueOHoro Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIIA3a
oOyyJarouiuecs mojay4yaroT HOBBIN OIBIT PEIIEHUS MPUKIIAHBIX 3a7a4, CAMOCTOSATEILHOTO
MOCTPOCHUS MaTEeMaTHUYeCKHX MOJIeJe peaNbHbIX CUTYyallWid, HWHTEPIPETAUU
MOJTyYEHHBIX PEIICHUH, 3HAKOMSATCSI C IPUMEPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH
B MIPUPO/JIC, HAYKE U UCKYCCTBE, C BBIAAIONTUMHUCS MATEMATHICCKUMHU OTKPBITHSIMH U UX
aBTOPAMH.

VYueOHbIil Kypc 001a1aeT 3HAYMTEILHBIM BOCUTATEILHBIM MMOTEHIINATIOM, KOTOPBIN
peanu3yeTcss Kak dYepe3 ydeOHbI MaTepuall, CIOCOOCTBYIOMIUM (OPMUPOBAHUIO
HAyYHOTO MUPOBO33pEHUS, TaK U uepe3 creunuky yueOHoM AesITenbHOCTH, TpeOyIomei
MPOJIOJDKUTEILHON KOHIICHTPAIIMM BHUMAHUS, CaMOCTOSTEIbHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 32 TOJIyYCHHBIN PE3yJIbTaT.

B ocHoBe Meroauku oOydeHus anreOpe W HadajaM MaTeMaTUYeCKOro aHaian3a
JISKUT IEATETbHOCTHBINA MTPUHITUT O0OYyUEHHUS.

B cTtpyktype yueOHOro kypca «Anredpa M Havyajla MaTeMaTHYECKOTO aHaIn3a
BBIJICJICHBI CIEAYIOIIHNE CONePKATEIHHO-METOANYECKUE TMHUN: «UKCIlIa U BBIYUCTICHUS,
«DyHkuuu U rpadukny, «YpaBHEHUST U HepaBeHCTBa», «Havama Maremarnueckoro
aHanuza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpKATEIBHO-METOAUYECKUE
JIMHUU W3Y4YaroTCsl Ha MPOTSHKEHUM JIBYX JIeT 0Oy4YeHUsI Ha YPOBHE CPEIHErO0 OOIIEero
o0Opa3oBaHMs, €CTECTBEHHO JOMOJHSSA IPYT APyra W MOCTETICHHO HACHINIASCh HOBBIMU
TeMaMH W pasnenaMu. J[aHHBINH y4eOHBINH Kypc SIBIASETCS WHTETPATUBHBIM, ITOCKOJIBKY
o0benuHseT B ceOe Cofep)KaHne HECKOJIbKMX MAaTEMaTUYECKUX JUCIMIUIMH, TAKUX KaK
anredpa, TPUTOHOMETPHS, MATEMAaTUYECKUIA aHAJIU3, TEOPUS MHOXKECTB, MaTeMaTHIeCKas
joruka u apyrue. [lo mepe Toro xkak oOydaromuecs OBIaJeBalOT BCE Oojiee MUPOKUM



MaTeMaTUYeCKUM  ammapaToM, y HHUX [OcJeIoBaTeslibHO  (opMupyercs U
COBEPILEHCTBYETCS YMEHUE CTPOUTh MAaTeMaTHUYECKyI0 MOJIEJb peajbHOM CUTyaluw,
OPUMEHSTh 3HAHUS, TOJYYEHHbIE MpPHU HU3YYEHUH YYEOHOro Kypca, JUIsl PEHICHUS
CaMOCTOSITENIbHO  CHOPMYJIMPOBAaHHOM  MaTeMaTHYEeCKOM  3ajaud, a  3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

CopnepkarenbHO-METOAMYECKass JUHUA «Yucna W BBIYUCICHUS 3aBEpIIACT
dbopMHpOBaHHE HABBIKOB HCIOIB30BAHUSA JEHCTBUTEIBHBIX YHCEN, KOTOpOe ObLIO
HA4YaTO Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBanus. Ha ypoBHe cpemnero o6iero
oOpa3oBanus ocoboe BHUMaHHE yaenseTcs (GOPMHUPOBAHUIO HABBIKOB PAIlMOHATBHBIX
BBIUMCJICHUM, BKIIOYAIOMINX B Ce0sl MCIOJIb30BAHKUE PA3UYHBIX (HOPM 3amucu yucia,
YMEHHE JeNlaTh MPHUKUAKY, BBINOJHATH NPUOMKEHHBIE BBIYUCICHUS, OICHUBATDH
YHUCIIOBBIE BBIpAXKEHUS, paboTaTh C MaTEeMaTHYECKHMMH KOHCTAaHTaMH. 3HaKOMbIE
00y4aromuMcsi MHOXKECTBA HATYpPaJbHBIX, LEJBIX, PAIIMOHANBHBIX U JIEHCTBUTEIBHBIX
YHCeN JOMOIHIIOTCS MHOKECTBOM KOMITJIEKCHBIX YMCEN. B KaXkIOM U3 3TUX MHOXXECTB
paccMaTpuBalOTCS CBOMCTBEHHbIE €My CHELM(PHUUECKHUE 33aJaud U ONEpalUu: JeJIeHUue
HAIeJIo, ONEPUPOBAHHE OCTAaTKAaMU Ha MHOXKECTBE LIEJbIX YHUCEN, OCOObIe CBOICTBa
palMOHAJIbHBIX W HPPALMOHAIBHBIX YHUCEN, apu(METUUYECKHE OIlepaluu, a TaKkKe
U3BJICYCHUE KOPHS HATYpPaJIbHOM CTENEHU Ha MHOYKECTBE KOMIUIEKCHBIX YHCEI.
bnarogaps mocnenoBaTeIbHOMY PpAacCUIMPEHUI0 Kpyra HCIHOJB3YEMBIX YHCENl U
3HAKOMCTBY C BO3MOXHOCTSIMHU WX HIPUMEHEHHUS [UIsl PELIEHUS pa3jIMyYHBbIX 3a/ad
dbopMupyeTcsi TpencTaBiIeHHE O EIUHCTBE MaTeMAaTUKH Kak HAaykKd W €€ poiu B
NOCTPOEHUU MOJENIEH peaJbHOr0 MHpa, UIMPOKO HCHOJIB3YIOTCS OOO00IIEHHE H
KOHKpETH3aIHS.

Jluaust «YpaBHEHUS M HEPABEHCTBA» peajl3yeTcs Ha MPOTSHKEHUH BCETo 00yUeHuUs
Ha YpPOBHE CpeIHero ooiero o0pa3oBaHus, MOCKOJIbKY B KaxaoM paszaeine [IporpaMmMbl
PENYCMOTPEHO pELIEHUWE COOTBETCTBYIOIIMX 3adad. B pe3ynbrare oOydaroniuecs
OBJIAJICBAIOT PA3JIUYHBIMA METOJIaMU PELIEHHUS PalUOHAIBHBIX, HpPpallMOHAIbHBIX,
NOKa3aTeNbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHH, HEPABEHCTB U
CUCTEM, a TaKKe 3aJay, colepKalux mnapaMmerpbl. llomyuyeHHbIE yMEHHS HIMPOKO
UCHOJIB3YIOTCS IPU MCCIEAOBAHNN (PYHKIMM C MOMOILBIO TPOU3BOJHON, MPU PELICHUN
OPUKJIAIHBIX 337a4 M 337a4 Ha HaxOXKJEHUE HauOOJBIIMX M HAaUMEHBUIMX 3HAYCHUM
dbynkuuu. JlaHHas comepkaTesnbHas JUHUS BKIIOYaeT B celsi Takxke (opmupoBaHue
YMEHMHM BBINOJHATH pacu€rel 1Mo (GopMmysiaM, MpeoOpa3oBaHUsS palMOHAJIbHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUM,
collepKalIMxX cTerneHu u Jorapudmel. braromaps u3ydeHHIO anredpanvecKkoro
MaTeprajga TPOMCXOAUT JalIbHEHIee pPa3BUTHE aNTOPUTMUYECKOTO M abCTPaKTHOTO
MBIIUICHAS 00y4aronuxcs, popMHUPYIOTCS HAaBBIKHU JSTYKTUBHBIX PACCYKACHHMA, paOOThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEICTABICHUS 3aKOHOMEPHOCTEH U 3aBHCHUMOCTEH B BUJIC
PaBEHCTB W HepaBeHCTB. AureOpa mnpeiaraetr 3(QQEeKTUBHbIE HHCTPYMEHTHI IS
pelieHus MPaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a]1a4, HaIrJIIIHO IEMOHCTPUPYET CBOU
BO3MOXKHOCTH KakK SI3bIKa HAyKH.

CopepxxarenpHo-MeToMueckass JuHUsA  «DyHKIMM U rpapuKh»  TECHO
HeperyieTaeTCs ¢ JPYrUMH JTUHUSAMHU Y4EeOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICTIE



3a1a€T  MOCJIENOBATEIIBHOCTh  M3Yy4Y€HUs  Marepuana. l3ydeHue  CTENeHHOW,
MOKa3aTeJIbHOM, JOrapu@MUUYECKOl U TPUTOHOMETPUUYECKUX (YHKIUNA, UX CBOMCTB U
rpauKoB, HCMIOJIB30BaHME (QYHKIMI Il pelieHus 3alad M3 JAPYyTux Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KaK C MATEMAaTUYECKUM AHAIN30M, TaK U
C pelIeHHeM ypaBHEHHM W HepaBeHCTB. [Ipu 3ToM OoJbllioe BHUMaHUE YIEISIETCS
bopMHpPOBaHUIO yMEHUSI BbIpaxaTh (PopMysaMU 3aBUCHUMOCTH MEXAY Ppa3InYHBIMU
BEIMYMHAMU, HCCIEAO0BAaTh MOJyYeHHbIE (YHKIUU, CTPOUTh UX rpaduku. Matepuan
ATOI co/iepKaTeIbHOW JIMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM M HABBIKOB, MO3BOJISIOIINX
BBIPKATh 3aBUCUMOCTH MEXKIY BEIMYMHAMH B Pa3IU4YHONA (HOpMe: aHAIUTUYECKOH,
rpaduueckoii u cnoBecHor. Ero nzydenue crnocoOCTBYET pa3BUTHIO allTOPUTMHUECKOTO
MBIIIIEHUS, CTIOCOOHOCTH K 0000IIEHNUIO 1 KOHKPETU3AIIUN, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenpHas JsuHUS «Hauama wmaTeMartnueckoro aHaiu3a» IMO3BOJISIET
CYIIECTBEHHO PACIHIMPUTH KPYr Kak MaTeMaTH4YeCKHX, TaK M TMPHUKIAJHBIX 3ajady,
JIOCTYITHBIX 00y4YaroIIMMCs, TaK KaK Y HUX TMOSBIISIETCS BO3MOXKHOCTb CTPOUTH Tpaduku
CJIOKHBIX (DYHKITUH, ONIPEACNIATh X HauOOJIbIIINE U HAUMEHBIIINE 3HAYCHHUSI, BBIYUCIISAThH
wiomaan Guryp u oObEMBI TeJ, HAXOUTh CKOPOCTH U YCKOpEHHUs mpolieccoB. JlanHas
CoZIepKaTeNIbHas JUHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH MTOCTPOCHUSI MATEMAaTUYECKHUX
MOJEJNEN pealbHbIX CUTyalldi, IO3BOJISIET HAXOAWTh HAWIY4yllee pEIICHUE B
NPUKIAIHBIX, B TOM YHCJIE COLUMAIbHO-3KOHOMHYECKHX, 3aJadyaxX. 3HAKOMCTBO C
OCHOBaMHM MaTeMaTHYE€CKOT0 aHaliu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO,
(GbOopMaTbHO-JIOTHYECKOTO U KPEAaTUBHOIO  MBINUICHUS, (OPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTEMaTHKU B HayKe, TEXHHKE M HCKYCCTBE.
OOyuaronuecs y3HaAIOT O BBIJIAIOUIUMXCS pe3yJbTarax, MOJIYYECHHBIX B XOJE Pa3BUTHUS
MaTeMaTUKH KaK HayKd, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCKast JIMHUS «MHOXKECTBa U JIOTHKa» BKJIIOYAET B ceOs
AJIEMEHTHI TEOPUH MHOXXECTB U MAaTeMaTUYECKOU JIOTUKHU. TeopeTHUKO-MHOKECTBEHHBIE
MPEACTABICHUS] TPOHMU3BIBAIOT BECh KypC MIKOJIBHOM MAaTEMATUKU W MPENIararoT
HamOoJiee YHHUBEPCAIbHBINA $S3bIK, OOBEIUHSIONIMN BCE pa3/ielibl MaTeMaTHKA U €&
MPUJIOKEHU, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE TUCIUIUIMHBI U UX MPUITOKEHUS
B enuHoe 1enoe. [lopToMy BakHO JaTh BO3MOKHOCTH OOydYaromiemMycsi MOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHONW MATEMAaTUKH U UCIOJIb30BATh €0 JJIS
BBIPDAKEHUS CBOUX MbICIEH. JIpyruM Ba)KHBIM MPU3HAKOM MAaTEMaTUKH KaK HayKd
CIeAyeT TpPHU3HATh CBOMCTBEHHYIO €H CTPOrocTh OOOCHOBAaHUW W CJCIOBaHHUE
ONPEICIEHHBIM TMPAaBUIaM TOCTPOCHUS JOKA3aTEIbCTB. 3HAKOMCTBO C JJIEMEHTaMU
MaTeMaTUYECKOW JIOTUKKM  CIIOCOOCTBYET  Pa3BUTHIO  JIOTHUYECKOTO  MBIIIJICHUS
00yYaromuXcs, MO3BOJISIET UM CTPOUTH CBOM PACCYXIEHUS HAa OCHOBE JIOTHYECKHX
npaBui, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIIICHHUS.

B yueOHOM Kypce «Anrebpa v Hayajia MaTeMaTHYECKOTO aHAINu3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTHYECKOI0 MOJICIMPOBAHMS, KOTOPhIE MPHU3BAHBI CIOCOOCTBOBAThH
(GbOpMHUPOBAHUIO HABBIKOB MOCTPOCHHSI MOJENEH pealbHBIX CUTYyallui, UCCICIOBAHUS
ITUX MOJIeNIed C TIOMOINBIO ammapara ajireOpbl W MaTeMaTUYecKOro aHaIu3a,
WHTEPIPETAUH TOJTYYEHHBIX pPe3yJbTaToB. Takue 3aJaHus BIUIETEHbI B KAXKJbIA W3
pa3zielioB MpPOrpaMMbl, TIOCKOJIBKY BEChb MaTepual ydeOHOTO Kypca IIHPOKO



UCTIONIB3YETCSl  JUISl  PEIICHUs TNPUKIAAHBIX 3amad. [lpw  pemeHun  peabHbIX
MPAKTUYCCKUX 3a7a9 00yJaroIIUecsl pa3BUBAIOT HAOIIOAATCIIBHOCTh, YMEHHE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIONB30BaTh AaHAJIOTHIO, 0000IIaTh U
KOHKPETH3UPOBATh MpooOsieMy. JlesaTenbHOCTh 10 (POPMHPOBAHUIO HABHIKOB PEIICHUS
MPUKIAIHBIX 3aJa4 OPraHU3YyeTCs B MPOIECCe M3YYCHHS BCEX TEM Y4YeOHOIro Kypca
«AnreOpa 1 HaYaJla MaTeMaTHYECKOTO aHaJIN3ay.

Ha m3ydyenue ydeOHOTO Kypca «AIreOpa M Hadajga MaTEMaTHYCCKOTO aHaIU3a»
oTBoauTcs 272 yaca: B 10 kiracce — 136 gacoB (4 yaca B Henenmo), B 11 kimacce — 136
yacoB (4 Jaca B HEZIEINIO).

COJEP) KAHUE OBYUEHUS

10 KJIACC

Yucsia ¥ BbIYMCICHUS

PaunonansHpie uunciaa. OOBIKHOBEHHbIE W JECATUYHBIE JpOOU, MPOLIEHTHI,
OeckoHeuHble nepuoanyeckue apoodu. [Ipumenenne npodeit 1 IPOUEHTOB JUIsl PELICHUS
IIPUKJIAIHBIX 3a]1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HMU.

JenictBurenpHble  4ucia.  PanuMoHanbHBIE W MpPpALMOHAIBHBIE  4YMCIIA.
ApudpmeTrueckue onepannn ¢ JeHCTBUTENbHBIMU YucaaMu. Moaysb AeCTBUTEIBLHOTO
qucia U ero ceoictia. [IpubnmkEHHbIE BBIYUCIICHUS, TpaBUila OKPYIJICHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYMCIICHUMN.

Crenenb ¢ nenbM nokasaresneMm. bunom HerotoHa. Mcnons3oBaHne noaxonsuiei
(GopMbl 3amMcH JIEHCTBUTENBHBIX YHCEN JJIs pEIICHUs NPAKTHUECKUX 3ajad |
IIPEACTABIICHUS TAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

Crenensp ¢ pallMOHAIBHBIM ITOKA3aTENIEM U €€ CBOWCTBA, CTEIIEHD C IEHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapuhm uymcna. CpoiictBa Jorapudma. JlecaTuuHble U HaTypaibHbIC
JgorapupMsl.

CuHyCc, KOCHHYC, TAaHI€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC,
aAPKKOCUHYC M ApKTAaHI'E€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa M TOXKAECTBEHHbIE NTPEOOpa3OBaHus. Y paBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHMS M  ypaBHEHHUs-CIEACTBUA. HepaBeHCTBO, pelieHue
HEPaBECHCTBA.

OCHOBHBIE METOJbl PEIICHUS LEIbIX U APOOHO-PAllMOHANBHBIX YpaBHEHUN U
HEpaBEHCTB. MHOIOWIEHBI OT OJTHOU NIEPEMEHHOM. JleeHre MHOrowIeHa Ha MHOTO4JIEH
c octatkoM. Teopema be3zy. Muorounens! ¢ niensiMu koaddunnenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIINUX CTEIEHU U KOPHHU.

HppanmonaneHpie ypaBHeHHs. OCHOBHBIE METOJbl PELICHHS HPPALMOHAIBHBIX
YPaBHEHHUM.

[lokazarenbHble ypaBHEHHS. (OCHOBHBIE METOAbl PELICHHS IOKA3aTEJIbHBIX
YpaBHECHUM.

[IpeoOpazoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.



Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOABI PELICHUS JIOTapU(PMUUIECKIX
YPaBHCHUU.

OcHOBHBbIE TPUTOHOMETPHUYECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPHUUECKUX BbIpAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHUIA.

Pemenune cucreM JIMHEWMHBIX YpaBHEHUN. MaTpuiia CHCTEMbI IMHENHBIX YPAaBHEHU M.
OnpenenuTens MaTpUIlbl 2X2, €0 F€OMETPUUYECKHUI CMBICII M CBOMCTBA, BEIYUCIIEHUE ETO
3HAYEHUS, IPUMEHEHUE ONPENEIUTENS I PEIUICHUSI CUCTEMBI JIMHEHHBIX YPAaBHEHHUM.
Pemenne mnpukimagHeIX 3a7ad ¢ MOMOIIBK) CHUCTEMBI JIMHEHWHBIX YPABHECHUMU.
HccenenoBanre NOCTPOSHHONM MOJENH C IIOMOIIBIO MATPHUILL U OIIPEAECITUTENEH.

[locTpoeHne MaTeMaTUYECKUX MOJEIEH pEeaJbHOM CUTYallud C IOMOIIBIO
YpPaBHEHUM W HepaBeHCTB. [IprMeHeHuMe ypaBHEHUMH M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 33/1a4 U3 PA3IUYHBIX 00JIacTell HAYKU U PeabHON KU3HU.

DyHKIUHN U TPAPUKH

OyHkius, crnocodbl 3agaHus  QyHkiuu. B3auMHO 0OpaTHble  PYHKIUH.
Kommnozumms pyskiuit. ['paduk pyHkumun. neMeHTapHbie Tpeodpa3zoBaHus rpadukoB
GbyHKIIUHA.

OOnacTh ompeneneHuss U MHOXKECTBO 3HaueHud QyHkuuu. Hymum ¢yHKuun.
[TpomexyTku 3HaKomocTostHCTBa. UETHble M Heu€THble (yHkumu. Ilepuoanueckue
bynkuuu. [IpoMexKyTKu MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U MUHUMYMBbI (DYHKITUH.
Haubonbiiee n HaMeHblIee 3HaUeHUs (PYHKLIUU Ha IPOMEKYTKE.

JluneiiHasi, kBaJpaTU4Hass W JPOOHO-IMHEWHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CreneHHas (QyHKUMS C HaTypajdbHBIM M LEIbIM Noka3areneM. EE cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHs N-Oil CTENEHH KakK (yHKUMU OOpATHOM CTENEHU C
HaTypaJIbHBIM MOKA3aTENEM.

[lokazatenbHass u jorapupmMuyeckas (QyHKIUM, KX CBOMCTBA U TpaUKU.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuronomeTpuyeckasi OKpyKHOCTb, OIPEJEIICHNE TPUTOHOMETPUUECKUX (DYHKIUH
YHUCJIOBOI'O apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCHMOCTH B PEAJbHBIX Tpolleccax U sBiICHUsX. ['paduku
pEAIBHBIX 3aBUCUMOCTEMN.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocienoBaTeIbHOCTH, CIIOCOOBI  3aJaHHs  IIOCJIEIOBaTeIbHOCTEH. MeTox
MaTeMaTHYECKOW HMHAYKIMUA. MOHOTOHHBIE M OTPAaHUYCHHBIEC IOCIEA0BATEIBHOCTH.
HcTopust BOSHUKHOBEHHSI MAaTEMAaTHUYECKOT0 aHaIN3a KaK aHalln3a OECKOHEUHO MaJlbIX.

Apudmernueckass M TreoMeTpUuecKas MNporpeccud. becKoHeuHO YyObIBaroIas
reoMmerpuyeckas mnporpeccusd. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKON
Iporpeccuu. JIMHEHHBIM U JKCIIOHEHUHAIbHBIM pocT. Yucno e. dopmyiia CIOXKHBIX
MPOLEHTOB. Mcnonp30BaHNEe NMPOTPECCUM ISl PELIEHUS PEATBHBIX 3a7a4 IPUKIIAIHOTO
xapakrepa.

HenpepriBHble QyHKIMHM ¥ WX CBOMCTBA. TOUKHM pa3pbiBa. ACUMOTOTHI TpaduKoB
dbynaknuii. CBoiicTBa (DYHKIMI HENMPEpPhIBHBIX HA OTpe3ke. MeToJ WHTEpBaJOB IS



perieHusi HepaBeHCTB. [IpuMeHeHue CBOWCTB HEMPEPHIBHBIX (DYHKIMN ISl PEIICHUS
3a7ad4.

[lepBas u BTOpas mnpousBoAHble (yHKIMH. OrnpeneleHUe, T€OMETPUUYECKUA U
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUU.

[TpousBoanbie sneMeHTapHbIX (yHKUMA. [Ipou3BojmHas CyMMbl, TMPOU3BEICHUS,
YaCTHOTO M KOMITO3UIUHU (QYHKIIUH.

MHo:xecTBa M JIOTHKA

MHo»xecTBO, Oolnepalu HajJ MHOXKECTBAMHM U UX CBoiicTBa. /luarpammel Diinepa—
Benna. [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO amIapara Jyisi OMMUCAHUS PEATbHBIX
MIPOIIECCOB U SBIICHUMN, TIPH PEIICHUH 3a71a4 U3 APYTUX YUCOHBIX IPEIMETOB.

OnpeneneHue, TeopemMa, CBONCTBO MAaTeMaTHYECKOro OOBEKTa, CIIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCUJIBHBIE YPABHEHHUSI.

11 KVIACC

Yucia 1 BbIYMCICHUS

HatypanbpHble u neinblie yncna. [lpumenenre npu3HakoB AEIMMOCTHU LIEJIbIX YHCET,
HanOobIui 00mumii nenurensd (nanee — HOJ) n Haumensblee oo61mee KkpaTHoe (ganee —
HOK), ocraTkoB no mojyito, anroputma EBkinja s penienus 3a1ad B LEJbIX YUCIIax.

KomnnekcHble uucna. AnreOpanueckas U TPUTOHOMETpHUUYECKas (OpMBI 3aIllucCU
KOMIUIEKCHOTO 4Hciia. Apudmerndyeckue ornepanuu ¢ KOMIUIEKCHBIMU 4YHCIaMHU.
N300paxeHne KOMIUIEKCHBIX YUCEN Ha KOOpAMHATHOU Iiockoctu. Popmyna Myaspa.
KopHu N-0ii cTeneHn u3 KOMIUIEKCHOTO yucia. [[puMeHeHne KOMIUIEKCHBIX YHCeN JUIS
penieHust GU3NYECKUX U TEOMETPUYECKHX 3a]1ay.

YpaBHeHHS U HEPABEHCTBA

Cucrema U COBOKYIHOCTh YPaBHEHUW U HEPABEHCTB. PaBHOCHUIIbHBIE CHCTEMBI U
CUCTEMbI-CIIEICTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT160p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHUM c IIOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTENbHBIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS CUCTEM W COBOKYIHOCTEH palMOHAIbHBIX,
UpPpaALMOHAJIbHBIX, TIOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpuMeHeHne ypaBHEHUH, CUCTEM W HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHX
3a1a4 ¥ 3a]a4 U3 pa3IUYHbIX O0JacTell HAayKu U pealbHOM KU3HU, WHTEPIpETaIHs
MOJIyYEHHBIX PE3yJIbTATOB.

DYyHKIUHN U TPAPUKH

I'padpux komnozunmu Qyukuii. ['eomerpuueckue o00pa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padprueckre MeTobl pellieHHs YpaBHEHUI U HEpaBEHCTB. [ 'paduyueckre MeToabl
pelIeHus 3aa4 ¢ napaMeTpamu.



Hcnonp3oBanne rtpadukoB (yHKUMHA A UCCIENOBaHHUS TMPOIECCOB U
3aBUCUMOCTEHN, KOTOpbI€ BO3HUKAIOT MpPU PEIICHUH 3a/ad M3 JPYTrux Y4eOHBIX
MPEAMETOB U PEATbHON KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajaimn3a

[IpumMeHeHue NPOU3BOJHON K HCCIENOBaHUI0 (GYHKIMA HAa MOHOTOHHOCTH U
skcTpeMymbl. Haxoknenne HauOObIIEr0 W HAaMMEHBIIErOo 3HAYEHUN HENmpepbIBHOMN
(GyHKIUU Ha OTPE3KeE.

[IprMeHeHne MpOrN3BOAHON ISl HAXO0KACHUS HAWITYUYLIEr0 PEIIEHUS B IPUKIAIHBIX
3aJ1a4ax, JUIsi ONpeAeNICHUsI CKOPOCTU M YCKOPEHUS MpoIiecca, 3aJaHHOT0 POopMYIIoi Win
rpadukom.

[lepBooOpa3Hasi, OCHOBHOE€ CBOWCTBO TepBooOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX pyHkuuid. [IpaBuna HaxoXIeHUs! TEpBOOOPa3HBIX.

WNurterpan. ['eomeTrpuyecknii CMbICI HWHTErpana. BpluucieHHE ONpeaeaEéHHOTOo
uHTerpana no gopmyne Hetotona-Jleionuna.

[Ipumenenue uHTErpaa g HaxX0XJICHUs TIoMmaae IocKuX Guryp u o6bEMoB
Ir€OMETPUYECKUX TEII.

[Ipumepsr  pemenuit  auddepeHnMaibHbIX  ypaBHeHUN. MareMaruyeckoe
MOJIEJIMPOBAHUE PEAbHBIX MTPOLIECCOB C MOMOIIBIO AU (HEepeHIINATBHBIX YPaBHEHUIA.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIN
YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKON TMO3UIIMU OOY4YarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCHUHCKOIro OO0IlecTBa, MPEACTABICHUE O MATEMaTUYECKUX
OCHOBax ()YHKIITMOHUPOBAHUS PA3TUUYHBIX CTPYKTYP, SBICHUN, TPOIIEAYP IPAKIAHCKOTO
ob1iecTBa (BHIOOPHI, OMPOCHL U APYroe€), YMEHUE B3aUMOJICHCTBOBATh C COI[MAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUICKON T'PAKIAHCKOW MICHTUYHOCTH, YBAXKCHHUS K
[POLIOMY ¥ HACTOALIEMY POCCHUMCKOW MAaTeMaTUKH, LEHHOCTHOE OTHOILICHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCHUHMCKOM MAaTEMaTUYECKOM IIKOJIBI,
UCITIOJIb30BAHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHMCKOTr0 Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, S3THUYECKOTO TMOBEACHUS, CBI3aHHOTO C MNPAKTUYECKUM
MPUMEHECHUEM JIOCTHXKEHUM HAYKH U JEATEIbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILICHWE K MHUPY, BKIIOYasi OCTETHUKY MAaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHU, PacCyXICHW, BOCHPUUMYHUBOCTH K
MAaTEMAaTHYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;



S) pu3u4ecKoro BOCHUTAHMS:

c(hOpMHPOBAHHOCTh YMEHHUSI MPUMEHSATh MaTeMaTUYECKHE 3HAHUS B HMHTEpecax
310poBOro M 0Oe30macHOro o0Opas3a >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (3I0pOBOE TUTaHWE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUH U OTIbIXA,
peryisipHas pu3nyeckasi akTUBHOCTb), PU3NUECKOE COBEPLICHCTBOBAHUE MPU 3aHATUSIX
CIIOPTHUBHO-03/I0POBUTEIBHON J1EATEbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTH TPYAOJIOOWS, MHTEPEC K Pa3TUIHBIM
chepam mnpodecCHOHATBHON JCSITENbHOCTH, CBA3aHHBIM C MaTEeMaTHUKOM u €€
MPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymel mpodeccun u
peanu30BBIBaTh COOCTBEHHBIC J>KM3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTH4eCKOMy OOpa30BaHHMIO W CaMOOOpPa30BAHHMIO HA MPOTHKCHUH BCEU JKU3HM,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHWW MPAKTUYECKHUX 3a/1ad MAaTEeMaTHYECKON
HaIPaBJICHHOCTH;

7) 3KOJI0TH4eCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCThH HPKOJIOTUYECKON KYJIbTYPhI, IOHUMAHUE BIUSHUS COIIUATBHO-
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COIMATBHOM Cpeibl, OCO3ZHAHUE
IJI00AJIBHOTO  XapakTepa JKOJIOTMYECKUX MpoOJieM, OpHUEHTAlMs Ha MPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUM JUIs peIleHUs 3a7ad B 00JIaCTH OKpY’Karomell cpensbl,
IUTAHUPOBAHKUE TIOCTYIKOB M OIEHKH MX BO3MOJKHBIX TMOCIEICTBUU JJIsi OKpY>KaroIiei
Cpenpl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKU W OOIIECTBEHHOW NMPAKTUKH, TOHUMAHWE MAaTEeMaTHYECKOW HAyKH Kak
chepsl 4eIOBEUECKON IESITEIIBHOCTH, ATAINIOB €€ Pa3BUTHS U 3HAYUMOCTH VIS PA3BUTHS
IIUBUJIM3AINH, OBJIAJICHUE S3BIKOM MaTEMaTUKH M MaTEeMaTHYECKON KyIbTYpPOW Kak
CPEICTBOM  TO3HAHWS  MHpPA, TOTOBHOCTb  OCYIIECTBISITh  MPOCKTHYIO U
HCCJIEIOBATENBCKYIO IEITEIbHOCTh MHANBUIYABHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

BBISIBIIAITH M XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTE€MaTHYECKHX
OOBEKTOB, MOHATHH, OTHOIICHUH MEXIy MOHATHAMH, (HOPMYIHPOBATH ONPECICHUS
NOHSTUN, YCTAaHABJIMBATh CYIIECTBEHHBIN MNpPU3HAK KIACCU(PUKAIMU, OCHOBAHMS IS
000011IeHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (DOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIIbHbBIE
U OTpULATEIbHBIC, EAMHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISIT MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M U NPOTHUBOPEUUS B
(dakTax, TaHHBIX, HAOIIOJEHUSAX U YTBEPKACHUSIX, PEIaraTb KPUTEPUH JIJIs1 BBISBICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHNIL;

JieaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX 1 MHAYKTUBHBIX
YMO3AKJIFOYEHUH, YMO3AKIIFOUEHNUN [0 AaHAJIOTHH;



MPOBOAUTH CAMOCTOSITEILHO JIOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUMN
(mpsiMble U OT MPOTHMBHOIO), BBHICTPAMBATh APIyMEHTALIMI0, MPUBOJIUTH MPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYJICHHS U BHIBOJIbI;

BBIOMpATh CIIOCOO pelieHust yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHus, BIOUpaTh HanboJiee MOAXOIAUIUN ¢ YYETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJB30BaTh  BOMPOCHI KAaK HUCCIEAOBATEIbCKUNA HWHCTPYMEHT IO3HAHUA,
bopMyIHpOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUYHE, MPOOJIEMYy, YCTaHABINBAThH
MCKOMOE U TaHHOE, (POPMUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UITUIO, MHCHHC,

MPOBOJAUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBAHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTUYeCKOro OOBEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXITY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJbTaTam
MPOBENEHHOTO HAOIIOIEHUS, UCCIEAOBaHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3ynbTaTOB, BHIBOJIOB M O000IIIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE IMpolecca, a TaKXKEe BbIIBHUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBIISATH JIe(DUIIUTHI MH(GOPMAITNH, IAaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HAa BOIIPOC
U JUTS pEIICHUS 3a/1auu;

BBIOMpaTh WHQPOpPMAIMI0O W3 HUCTOYHUKOB pA3IUYHBIX THUIIOB, aHAIU3UPOBATH,
CHUCTEMaTU3UPOBATh M WHTEPIPETUPOBATH MH(POPMAIMIO PA3IUUHBIX BUIOB U (popMm
MPECTABIICHHUS;

CTPYKTYpUpOBaTh HWH(OpMaILMIO, TMPEACTaBISITH €€ B pa3IuuHbIX (opMmax,
WTIOCTPUPOBATH TpadUUueCcKy;

OIICHMBATh HAJEKHOCTh MH(MOPMAIIMHU IO CAMOCTOSTEIBHO C(HOPMYyIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

OO0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBUSIMH U
LEJSIMU OOLLEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PELIEHUs 3a/1a4yd, KOMMEHTUPOBATh
MOJIyYeHHBI PE3yNbTaT;

B XOJIe¢ OOCYXJEHHS 3a/aBaTh BOMPOCHI MO CYHIECTBY OOCYXIAaE€MON TEMBI,
npoOeMbl, pelaeMon 3aJlayu, BhICKa3bIBaTh WJIEH, HAIICJICHHbIE Ha MOWCK pelIeHUs,
COMOCTAaBIIATh CBOM CYXKJEHUS C CYXICHUSMU JAPYTHMX YYaCTHUKOB JHMAjora,
0OHApyKMBaTh PA3IMUME U CXOJCTBO MO3UIMHI, B KOPPEKTHON dopme (PopMyInpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3yJbTaThl pEIICHUS 3a7auyd, SKCIEPUMEHTa, MCCIEI0BaHUs,
OPOEKTa, CaMOCTOATENbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4YETOM 3ajad
NpPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.



PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, JITOPUTM PELIECHUS 3a/1a4H, BBIOUPATH CIIOCOO PELICHUs C yIETOM
UMEIOUINXCA PECYpPCOB U COOCTBEHHBIX BO3MOJKHOCTEW, apryMeHTHpPOBaThb U
KOPPEKTHPOBATh BApUAHTHI PELICHUM ¢ yUETOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJA/IeTh HABBIKAMHU I103HABATEIbHOW PEPIIEKCHM KaK OCO3HAHMUs COBEPIIAEMBIX
JNEUCTBUA M MBICIUTENBHBIX IPOLIECCOB, HMX PE3YyJbTaTOB, BIAJAETh CHOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIA MpoIecca M pe3ysibTaTa PEIICHUs MaTeMaTHYeCKON
3aJ1auu;

NPEABUAECTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HHUKHYTh HpPH PEIICHHH 33]1a4H,
BHOCUTh KOPPEKTHBBI B JAESTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBUE pE3yJIbTaTa LEIU U YCIOBUSAM, OOBSCHATH NPUYHUHBI
JOCTUKEHUS WM HETOCTHKEHUS PE3yJIbTaTOB JESATEIIbHOCTH, HAXOIUTh OIINOKY, A1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEIBHOCTD:

MNOHMMATh U UCIIOJIb30BATh IPEUMYILECTBA KOMAaH/IHOM U MHIUBUYyaJIbHOU pabOThI
OpU peuleHuH Y4eOHbIX 3aJady, NPUHHMATh LEJb COBMECTHOM JEATEIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboThl, paclpeneisTh BHIbI padoT,
JIOTOBapUBaThCsl, OOCYXXJaTh MPOIECC W pe3yiabTaT padoThl, 00001aTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIpyNnmnoBbIX (opmax paboTsl (00CyXkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U HHBIE), BHIITOJIHSITH CBOO YacTh PA0OTHI U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIAJa B OOLIUI
OPOJIYKT MO KPUTEPUAM, CPOPMYJIMPOBAHHBIM YHACTHUKAMH B3aUMOJCHCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K xonity oOydenus B 10 kiaacce 00y4aromuiics MOIyyuT CAEAyIOUIME MPEIMETHbBIC
pe3ynbTaThl MO OTACIBHBIM TeMaM pabouei MmporpamMMbl yueOHOTo Kypca «Anredpa u
Hayajga MaTeMaTU4YeCKOr0 aHAIN3a»:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJTHO  OMEPUPOBATH TMOHATHUAMH: pAlMOHATBHOE YHCIIO, OECKOHEYHas
nepuoImyecKkas 1po0b, MPOLEHTHI, UPPAIMOHAIBHOE YMCIIO, MHOKECTBA PAIlMOHATBHBIX
U JEUCTBUTENBHBIX YUCEI, MOAYJb JEHCTBUTEIBLHOTO YUCTIA;

MPUMEHSTH IPOOU W MPOLIEHTHI IS PEIICHUS MPUKIIAIHBIX 33a/1ad U3 Pa3IudHbIX
OTpacjey 3HaHUM U peasibHOM KU3HU;

MPUMEHSITh NPUOIVIKEHHBIC BBIYMCIICHUS, MpaBUa OKPYIJICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;

CBOOOJTHO OMEpPUPOBATH MOHSATUEM: CTENEHb C LIEJbIM MTOKa3aTesIeM, UCI0JIb30BaTh
MOAXOAIIYI0 (OPMY 3aMMUCHU TIEUCTBUTEIBLHBIX YUCE ISl PEIICHUS IPAKTUYECKUX 3a/1a4
Y TIPECTABIICHUS TaHHBIX;



CBOOOIHO OMEpPUPOBATh MOHATHEM: apUPMETHUYECKH KOPEHb HaTypalbHON
CTEIICHH;

CBOOOJTHO OTMIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: JIOTapU(PM YKCIIa, IECATUYHBIE U HATypaJbHbIC
Jorapu@mer;

CBOOOJTHO ONEPUPOBATH TMOHATHSMHU: CHHYC, KOCHUHYC, TAHTE€HC, KOTaHTE€HC
YUCJIOBOTO apTyMEHTa;

ONEPUPOBATh TMOHATUSMM: APKCUHYC, ApPKKOCMHYC M apKTaHI'€HC YHCIOBOTO
apryMeHTA.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJHO OIEPUPOBATH TMOHATHSIMH: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

IPUMEHSATDH Pa3IUYHBIE METO bl PEIICHUS PAIIMOHATBHBIX U APOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHSTh METOJl HHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB;

CBOOO/IHO OIEpUpPOBaTh MMOHATHUSAMHU: MHOTOWIEH OT OJHOH IEepeMEHHOMH,
MHOTOYJIEH C LENbIMU KO3((ULIMEHTaMU, KOPHU MHOTOYJICHA, MPUMEHSThH JAEJICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopeMmy Buera i pemenus
3az1ay;

cBOOO/IHO ONEpUPOBATh MOHATHSMH: CHCTEMA JIMHEHHBIX YpaBHEHWH, MaTpula,
ONPEIEIUTENIb MATPULBI 2 X 2 U €ro reOMETPUYECKUN CMBICII, UCIIOJIb30BaTh CBOWCTBA
ONPENEIUTENS 2 X 2 NI BBIYMCICHHS €T0 3HAYCHMS, MPUMEHATH ONPEACTUTENN IS
pPELIECHHs] CUCTEMBI JIMHEMHBIX YPAaBHEHUM, MOJCIHMPOBATH PEAIBHBIE CHUTYallMU C
IIOMOIIBI0 CUCTEMBI JIMHEWHBIX YPaBHEHWM, HCCIENOBAaTh MOCTPOCHHBIE MOJEIU C
ITIOMOIIIBIO MATPHI] U ONIPEAETUTEIEH, UHTEPIIPETUPOBATD ITOJYYECHHBIN pE3yJIbTaT;

UCITI0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJI IPeoOpa30BaHUsI BbIPAKEHUM;

BBINIOJIHATh MPE0OpPa30BaHUS YHMCIIOBBIX BBIPAKEHUH, COJAEP)KAIIMX CTEHEHU C
palMOHAIBHBIM [TOKA3aTENIEM;

UCIIOJIb30BaTh CBOMCTBA JIOrapuPMOB MJisi TpeoOpa3oBaHus JOTapuhMUUYECKUX
BBIPAKCHU,

CBOOO/IHO OMNEpUPOBATh MOHATHSIMH: HppalMOHAIbHbIE, IOKa3aTelIbHbIE U
jgorapu(MHUUecKue ypaBHEHHUS, HAaXOJUThb UX PEUIEHHS] C TOMOIIbIO PABHOCUIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIIAA IPOBEPKY KOPHEM;

OPUMEHATh OCHOBHBbIE TPUTOHOMETpUYECKHe (OpMyIbl i MpeoOpa3oBaHUsS
TPUTOHOMETPUUECKHUX BBIPAKECHHUI;

CBOOOJIHO OIEpPUPOBATh MOHSITHEM: TPUTOHOMETPUUYECKOE YPABHEHUE, MPUMEHSITh
HeoOXxoaumble (GOpMyNbl JI PEIICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHHUI;

MOJICJIMPOBATh peabHbIE CUTYallMH Ha SI3bIKE aJIreOpbl, COCTABIISTh BbIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA M0 YCJIOBHUIO 33Ja4M, UCCIEAOBATh MOCTPOEHHBIE MOJAEIH C
UCIIOJIb30BaHUEM arrapaTa anreopsbl.

DYyHKIUHN U TPAPUKHU:



cBOOOJHO OMEpPUPOBaTh MNOHATUAMHU: (PYHKLHSA, CHOCOOBI 3amaHusl (YHKIUH,
B3aMMHO OOpaTHbie (YHKIIMU, KOMMOO3UIUS (GyHKIUH, Tpaduk (yHKIIMH, BHITTOJIHATH
aJIeMEHTapHbIE MpeoOpazoBaHus rpaduKoB GyHKIIUH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: 00JIACTH OMPE/ICTCHUS U MHOKECTBO 3HAUCHUI
byHKUMU, HYIW QYHKIIUHI, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO  OMepUpOBaTh MOHATUAMM: YETHBIE M HEUYETHBIE  (PYHKIUH,
nepuoguyeckue (QyHKIUH, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMHM, MaKCUMyMbl U
MUHUMYMBI QYHKIIMH, HAUOOJIbIIIEe U HAUMEHbIIIEE 3HaUeHUE (PYHKIIMU Ha TPOMEKYTKE;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: CTETICHHAsA (YHKIUS C HATYPAIbHBIM U II€JIbIM
nokasarenemM, rpa@uk CTeneHHOW (PYHKIMHU C HATypalbHBIM M IEJIBIM TOKa3aTeIeM,
rpadguk KOpHS N-OM cTemeHu Kak (YHKIUH OOpaTHOM CTENEHH C HaTypalbHBIM
MOKa3aTeNeM;

OTIEpUPOBATH MOHATHIMHU: JTMHEWHAsA, KBaApaTUIHASA U APOOHO-IMHEHHas (PyHKIINH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOO/IHO ONEpUPOBATh MOHATUSAMU: IIOKa3aTelibHas M JiorapupmMuyeckas
(GYHKIIMM, UX CBOWCTBA U TpauKH, UCIIOJIb30BATh UX TPAPUKY JUIsSl pPEILICHUS] ypaBHEHU;

CBOOO/IHO  ONEpUPOBATH  MOHATUSAMHU: TPUTOHOMETPHUYECKAs]  OKPYKHOCTb,
oIpeziesIeHue TPUTOHOMETPUUECKHUX (YHKIUI YNCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku (pyHKUMN AJI1 UCCIETOBAHUS MPOLIECCOB U 3aBUCUMOCTEN
IpU pEIIEHUH 337ad U3 APYTrux y4eOHbIX NPEIMETOB U PEAbHOM KU3HHU, BBIPAXKATb
dbopMynaMu 3aBUCUMOCTH MEXAY BETHUYNHAMU;

Hauajia MaTeMaTH4eCcKOr0 aHAJIM3a:

CBOOOIHO OMEpUPOBaTh MOHATHAMH: apuMeTHyecKkas | TeOMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBIBAarOIIasi T€OMETpUYECKash MPOrpeccus, JTUHEHHBIA U
AKCIIOHEHIIMANBHBIA POCT, (OpMyJia CIOXKHBIX MPOILEHTOB, UMETh MPEICTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JIJIS PEILICHUS pealIbHBIX 3a7a4 MPUKIIaJHOTO XapaKTepa;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMH: TIOCIEI0BATENbHOCTh, CIIOCOOBI 3aJlaHUs
NOCJIeI0BAaTENbHOCTEN, MOHOTOHHBIE Y OTPaHUYEHHBIE TI0CIIEI0BATEIIbHOCTH, TOHUMATh
OCHOBBI 3apO>KJICHUSI MaTEMaTUYECKOT0 aHaJIu3a KaK aHajn3a OECKOHEYHO MaJlblX;

cBOOOIHO ONEpUPOBATh MOHITUSIMM: HENpPEphIBHbIC (PYHKIMHU, TOUYKU pas3pbiBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka PyHKITNY;

CBOOO/IHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HENpepblBHAs Ha OTpE3KeE,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (YHKIIUI JIJIs1 pEIIeHHs 3a/1a4;

cBOOO/IHO OMEpUPOBATh TMOHATUSMU: TIEpBas M BTOpas MPOU3BOAHBIE (DYHKIIWH,
KacaresbHas K rpaduky QyHKIUY;

BBIUUCIIATH IPOU3BOAHBIE CYyMMBI, TPOM3BEICHHUS, YACTHOTO U KOMITO3UIIUHU JABYX
(bYHKIMI, 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3azad.

MHokecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEpaIllUU HaJl MHOKECTBAMU;



HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar Uil ONUCAHUSA PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPH PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

CBOOOJIHO OIEPUPOBATh IMOHATHSAMHU: OIpeJeieHue, TeopemMa, YypaBHEHHeE-
CJIEJCTBHUE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, JT0Ka3aTeIbCTBO, PAaBHOCHJIbHBIC
YPaBHEHUS U HEPABECHCTBA.

K konity oOydenus B 11 kiacce 00y4aromuiics MoTyduT CASAYIONNE MPEeIMETHbBIC
pe3yJbTaThl 1O OTACIBHBIM TeMaM pabouell mporpamMMbl yueOHOro Kypca «Amiredpa u
Hayaja MaTeMaTUUYCCKOTO aHaJIu3ay:

Yucja ¥ BBIYMCJIEHUS:

CBOOO/IHO OMNEPUPOBATh MOHATUSIMU: HATYpalbHOE U II€JI0€ YHUCJIO, MHOXKECTBA
HaTypaJIbHBIX U IEJIBIX YUCEN, UCIIOIb30BaTh IPU3HAKU IEIUMOCTH 1enbix yucen, HO/J
n HOK HatypanbHBIX uncel IS pelIeHUs 3a/1a4, IPUMEHSITh anroput™ EBkiuna;

CBOOOJ/IHO OIEPUPOBATH MOHITUEM OCTATKA MO MOYJIIO, 3aMKChIBATh HATYpPaIbHbIE
Yyyclia B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS,

CBOOOJIHO ONEPHUPOBATH IMOHATHUSMH: KOMIUIEKCHOEC YHCIO W  MHOXECTBO
KOMIUIEKCHBIX YHCEJ, TPEACTABISATh KOMILIEKCHBIC 4YHCIa B alreOpanveckod u
TPUTOHOMETPHUUECKON ¢opMe, BBIIONHATH apUMETHUYCCKUE OIepallud ¢ HUMH H
n300pakaTh Ha KOOPJAMHATHOM IIJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO ONEPHPOBATh TMOHATHUSMU: HppaIllMOHAIbHBIC, IIOKa3aTelbHBIC U
JorapuMUUYECKE HEPABEHCTBA, HAXOJUTh UX PEIICHUS] C MOMOIILI0 PABHOCUIIBHBIX
MEPEXO/IOB;

OCYILIECTBIISITE OTOOP KOPHEH MPHU PEIICHUU TPUTOHOMETPUUECKOTO YPABHEHUS;

CBOOOJ/IHO ONIEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, TPUMEHSITh
HEeoOXoauMble (OPMYJIBI JJISI PEUIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOO/IHO OIIEpUPOBATh IOHSATHUSIMHU: CHCTEMa M COBOKYITHOCTh YPaBHCHHH U
HEPABEHCTB, PABHOCHUJIBHBIE CHUCTEMBl M CHCTEMBI-CICACTBUSA, HAXOJWTh PEUICHUS
CHCTEMbl W COBOKYITHOCTEH pAIMOHAIBHBIX, WPPALUOHAIBHBIX, IOKA3aTEIbHBIX |
Jorapu(pMUUECKUX YpaBHCHUH U HEPABEHCTB;

pelaTh paroHalIbHbIC, HppaIllMOHATIbHBIC, IMOKa3aTelbHbIC, JoTapuPMUUECKUe H
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABECHCTBA, COJACPIKAIIME MOLYJIN U TApaAMETPHI;

MPUMEHSTH TpapUISCKUE METOIBI IS PEIICHHS] YPaBHECHUN U HEPABEHCTB, a TAKXKe
3a7a4 C mapaMeTpamu;

MOJICTUPOBATh pEAJIbHbIC CUTYallMd Ha SI3bIKE alireOpbl, COCTABIATh BBIPAXKEHUS,
YpPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBUIO 33]1a4d, UCCIIEI0BATh OCTPOCHHBIE
MOJIEIM C UCIIOJb30BaHUEM arapara aiareOpbl, HWHTEPIPETUPOBATH IMOITYUYECHHBIN
pe3yJbTar.

DYyHKIUHN U TPAPUKU:

CTpOUTh TpadUKU KOMIO3UIUU (PYHKIIMHA C TOMOIIBIO  DJIEMEHTaApHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU ABYX (hYHKIIHIA,

CTPOUTh T€OMETpPUYECKHE OOpa3bl YpaBHEHUN W HEPABEHCTB HA KOOPIWHATHOU
IIOCKOCTH;



cBOOOIHO ONEPUPOBATH MOHATUSAMU: TPAUKHU TPUTOHOMETPUUECKUX (PYHKIIMIA;

OPUMEHSATH QYHKIUH U1 MOJICIUPOBAHUS M UCCIIEAOBAHUS PEAIbHBIX MPOIIECCOB.

Hayana MaTeMaTH4eCKOro aHaIu3a:

UCTOJIb30BaTh MPOU3BOAHYIO UIA HCCIENOBaHUS (YHKIMHM HA MOHOTOHHOCTH U
KCTPEMYMBI;

HAXOIUTh HamOoJblliee W HaWMEHbIIEe 3HA4YeHUS (YHKIUU HEMPEephIBHOM Ha
OTpe3Ke;

UCIIONb30BaTh IPOU3BOJHYIO I HAXOXKICHUS HAWIYyYIIEro peHIeHus B
NPUKIATHBIX, B TOM YHUCJIE COLIMAIbHO-3KOHOMHUYECKUX, 3a/ladax, IJs OIMpeIeieHUs
CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHOT0 (popMysion nin rpaduxkom;

CcBOOOIHO OMEPUPOBATHh MOHATHSIMH: MEPBOOOpa3Hasi, ONpeAeNEHHBIA HHTErpal,
HaXOJHUTh MEPBOOOPA3HBIC NIEMEHTAPHBIX (PYHKINN U BEIYUCIATH HHTETpal o popmyrie
Hrrotona-JleiiOnuia;

HAXOAUTH IJIOLIAAH IUIOCKUX (GUTYP U OOBEMBI TE ¢ TOMOUIBIO UHTETpaIa;

UMETh TPEJCTaBICHHE O MaTeMAaTUYeCKOM MOJEIMPOBAHUM Ha IpHUMEpe
cocTaBiieHUs AU PepeHInanbHbIX YPaBHEHUH;

pemarth NpUKIAagHble 3a7aud, B TOM UHCJIE COIHAIbHO-3KOHOMHYECKOIO H
($u3NYECKOTo XapakTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaIN3a.



TEMATUYECKOE IINITAHUPOBAHUE

10 KJIACC
KoanyectBo yacos DJIeKTPOHHbIE
N HanMeHoBaHHUe pa3iesioB ¥ TeM MPOrpaMMbl Konrtpoabusie  IlpakTuueckue (umposrie)
n/n Bcero o0pa3oBaTebHbIE
padoThI padoThI pecypen
MHO0k€ecTBO NENCTBUTENBHBIX YKCcel. MHOTOUJICHBI.
1 PannonansHbIe ypaBHEHHS 1 HepaBeHCTBA. CHCTEMBI 24 1
JMHEHHBIX YpaBHEHUH
2 Oynkuuu u rpadpuku. CreneHHas QyHKIHS ¢ HeIbIM 12 1
MoKa3aTesieM
3 ApudmeTrnueckuii KOpeHb N-0i CTETICHH. 15 1
HppauroHaibHbIe YpaBHEHMSI
4 ITokazarenpras dhyakmus. [lokazaTensHbie ypaBHEHUS 10 1
5 Jlorapudmuyeckas ynknus. Jlorapudmraeckue 18 1
yYpaBHEHHUS
6 Tpuronomerpuieckne BEIpaXXCHUS U YPaBHEHHUS 22 1
7 IlocnenoBaTenbHOCTH U TIPOTPECCUU 10 1
8 HempepriBabie pynknuu. [IponsBogHas 20 1
9 [ToBTOpeHue, 0000IICHNE, CUCTEMATHU3ALINS 3HAHU I 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoanuecTBO YyacoB DJIeKTPOHHBIE
N HanmeHoBaHue pa3eioB H TEM NPOTrPaMMBbI K n (pposrie)
/i pas3a porp Beero OHTPOJILHbBIE paKkTHyeckue o pa30oBaTeIbHbIe
padoTbI padoTsI pecype
1 HUccnenoBanue GyHKIHIA € TOMOIIBIO TIPOU3BOTHOM 22
2 [lepBooOpazHas u UHTETpa 12
3 I'paduku TpUroHOMETPHUYECKUX (PYHKIIMH. 14 1
TpuroHomerpudeckie HepaBeHCTBA
4 WppanronanbHble, MOKA3aTeIbHBIC U 24 1
JorapupMUIEeCKie HepaBeHCTBA
5 KomrmiekcHbie yncna 10 1
6 HatypanbHbie u nienbie gncna 10 1
7 CucreMsbl palOHAJIbHBIX, UPPALITMOHAJIBbHBIX 12 1
MOKa3aTEeNbHBIX U JIOTapU(MUUECKIX YPaBHECHHN
8 3anmaun ¢ mapameTpamMu 16 1
9 [ToBTOpeHuUe, 0000IICHNE, CUCTEMATHU3ALIMS 3HAHU I 16 2
OBIIEE KOJIMYECTBO YACOB 10 [TPOTPAMME 136 10 0




NOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KoimnuecTBo yacoB DJIeKTPOHHbIE
[
Jr:;-n Tema ypoka Beero KonTtpoJabHble IMpakTn4yeckune il;;; CHUSI :)lg;)l) a[:():;];fe JILHBIE
padoThI padoThI pecypesi
1 MHOXeCTBO, ONepalny HaJ MHOKECTBAMH U UX CBOMCTBA
Juarpammel Ditnepa-Benna
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO afapara s 1
peuieHus 3ana4y
4 Parnonanpueie yncna. OOBIKHOBEHHBIC U JECITUYHbBIE 1
JpOOH, TIPOIECHTHI, 0ECKOHEUHBIC TEPHOINISCKHUE APOOH
5 Parnonanpueie yncna. OOBIKHOBEHHBIC U JECITUYHbBIE 1
JpoOu, MPOLEHThI, 6ECKOHEUHbIE MEPHOANYECKHE APOOH
6 [Ipumenenne apoOeii ¥ MPOLIEHTOB ISl PEIICHUS 1
MPUKIAAHBIX 33724
7 [Tpumenenue 1pobeit ¥ MPOLEHTOB VISl PELICHUS 1
MPUKIAJAHBIX 33724
8 JleiicTBuTeNnbHBIC Yncaa. PalinoHaIbHbBIE U 1
UppalMOHAIbHBIE YUCTa
9 ApudmeTHuecKre orepalyu ¢ JeHUCTBUTEIIbHBIMU YUCIIAMU 1
10 Moynp 1eHCTBUTENBHOIO YHCIIA U €r0 CBOMCTBA 1
11 [TpuGnmxEHHBIC BEIYUCICHUS, TIPABHIIA OprvI“JIeHI/ISI, 1
MPUKUJIKA U OLIEHKA PE3YJIbTATa BHIYUCICHUM
12 OCHOBHBIC METOBI pemevaI LETBIX U APOOHO- 1
palMOHAIBHBIX YPAaBHEHUW U HEPABEHCTB
13 OCHOBHBIC METOBI pemeriml LETBIX U APOOHO- 1
panroHANBHBIX YPAaBHCHUH U HEPABEHCTB
14 OCHOBHBIE METOBI PEIICHUS LENBIX U APOOHO- 1

palMOHAIBHBIX YPABHEHUN U HEPABEHCTB




MHoOro4sieHsl OT OTHOW MepeMEHHOM. JleneHne MHOro4IeHa

15 Ha MHOTOWIEH ¢ ocTaTkoM. Teopema be3y

16 MHorowieHsI ¢ 1enbiMu ko3 unmentamu. Teopema Buera

17 Pemenne cucteM TMHENHBIX YpaBHEHUN

18 Pelwienne cucreM JTMHENHBIX YpaBHEHUN
Martpuua cucteMbl TUHEHHBIX ypaBHEHUN. Onpeaenuresnsb

19 MaTpuULBbl 2X2, €ro reoOMeTPUUECKHUI CMBICIT U CBOMCTBA;
BBIUHUCIICHHUE €TI0 3HAYCHHUS

20 Onpezv[enmenb MaTpPHLBI 2X2, €ro FEOMETPUUYECKUI CMBICIT
U CBOMCTBA; BEIYUCICHHUE €T0 3HAYECHUS

21 Hpm{eHeHHe OMpENeNUTENs JIA PELICHHS CHCTEMbL
JMHENHBIX YpaBHEHUI

29 PemevHHe MPUKJIAZHBIX 337121 € MOMOILIBIO CHCTEMbL
JMHEWHBIX YpaBHEHUI

23 PeH.IeE{I/Ie MPUKJIAZHBIX 3721 € MOMOILBIO CHCTEMbL
JMHEMHBIX YpaBHEHUI

24 KonrponbHas pabota: "PannoHanbHbele ypaBHEHUS U
HepaBeHCTBA. CUCTEMbl TMHEWHBIX ypaBHEHHM"

o5 OyHKIW, criocoOb! 3a7anus QyHKIMH. B3anmHo o6paTHbIe
¢ynkuun. Komnosumust GyHkimii

26 I'padux GpyHKImMH. DneMeHTapHbIe TPeodpa3oBaHus
rpadukoB GyHKITU]

27 OO6nacTb ornpeaeneHust 1 MHOXKECTBO 3HAUEeHUH (QyHKIIHU.
Hynu ¢pynkuun. [IpoMexyTKH 3HaK MOCTOSIHCTBA

28 Yérnble u HeuéTHbIe QyHKIMU. [leprnoanueckue GyHKUUN.
[TpomMeKyTKH MOHOTOHHOCTHU (DYHKITUH

29 Makcumymbl 1 MUHUMYMBI pyHKIUMH. HanGonbiee u
HalMeEHbIlIee 3HaueHHe (PYHKIUU Ha TIPOMEKYTKE

30 Jluneiinas, kBagpaTuyHasi U APOOHO-TIMHEHHAS PYHKINUN

31 DJeMeHTapHOe HCCIeJ0BaHUE U IIOCTPOEHUE rpahukoB

3TUX (YHKIHHA




32

DeMeHTapHOE UCCIIeIOBaHHE B IOCTPOCHHE rPpaKOB
9TUX (QYHKITUI

33
34

35

36

Crenels c LedbIM IToKa3zareiaeM. bunom Hprotona
Crenels c LedbIM IT0Ka3zareiaeM. bunom HproTona

CrernieHHast pyHKIUS ¢ HATYPAJIbHBIM U LEJTBIM
nokazatesnieM. E€ cBoiicTBa u rpadux

KonTtposnbHas padora: "Crenennas ¢pynkus. E€ cBoiicTBa n

rpaduk"

37

38

Apudmernueckuii KOpeHb HaTypalbHOU CTENICHH U €T0
CBOIICTBa
Apudmernueckuii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro
CBONCTBa

39

[TpeoOpa3oBaHMsI YMCIOBBIX BBIPAXKEHUH, COIEPIKAILIUIX
CTEIICHHU U KOPHHU

40

41

[IpeoGpa3oBanusl YMCIOBBIX BBIPAKEHUH, COAECPIKALINX
CTETNICHH U KOPHU

[IpeoOGpa3oBaHus YMCIOBBIX BBIPAKEHUH, COAEPIKALIIX
CTENEHH U KOPHU

42

43

44

HppanuoHanbHble ypaBHEHMSI. OCHOBHBIE METO/bI PEILEHUS

UppalOHAIbHBIX YPABHEHUN

I/IppaHI/IOHaHBHHe YpaBHCHUA. OCHOBHBIE MCTOAbI PCIICHUA

UppalOHAIbHBIX YPAaBHEHUI

HppanuoHanbHble ypaBHEHMs. OCHOBHBIE METO/bI PEILEHUS

UppalOHAIbHBIX YPAaBHEHUI

45

46

PaBHOCUITbHBIE TIEPEXO/IBI B PEIICHUN NUPPAIIMOHATBHBIX
YpaBHEHUH
PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUH UPPALMOHATIBHBIX
YpaBHEHUH

47

48

PaBHOCHIBHEIC NEPEXOAbl B pECIICHUN UPPALUOHATIBbHBIX
ypaBHEHUH
PaBHOCHIIBHBIE IEPEXO/ABI B PELIEHUH UPPALMOHATBHBIX
ypaBHEHUH




CaoiicTBa 1 rpaduK KOpHS N-0i CTENICHH KaK (PYHKIIHA

49 00paTHOH CTENeH! C HaTypaIbHBIM ITOKa3aTelIeM !

50 CaoiicTBa 1 rpaduk KOpHS N-0if CTENEHH KaK (PYHKIIUU 1
00paTHOH CTENEeHM ¢ HaTypaJIbHBIM TTOKa3aTelieM

51 KonTtponbHas pabdota: "CBoiicTBa u rpaduk KOpHs N-oi 1
crernenu. UppannonansHbie ypaBHeHUs "

52 Crenens c palliOHAIBHBIM MTOKa3aTelieM U e€ CBOMCTBa 1

53 CreneHs ¢ pallMOHaJIBHBIM I10KA3aTENIEM U €€ CBOMCTBA 1

54 CreneHs ¢ palliOHAIBHBIM MTOKa3aTeNIeM U €€ CBOMCTBA 1

55 [TokasarenpHast pyHKIMS, €€ CBOHCTBA U rpaduk 1

56 I/IcnonwolaaHHe rpaduka QYHKIUYU JUIS pEIICHUS 1
ypaBHEHUH

57 HCHOJH:SO?&HI/IC rpaduka QyHKIUU 1715 perIeHHs 1
ypaBHEHUH

58 ITokazaTenbHbIE ypaBHeHI/IiL OCHOBHBIE METOBI PEUICHHS 1
MOKAa3aTEIbHBIX ypaBHEHUI

59 Iloka3aTennHEBIC ypaBHCHI/IfI. OCHOBHBIE METOJIbI PEIICHUS 1
MOKAa3aTeJIbHBIX YPaBHEHUHN

60 ITokazaTenbHbIE ypaBHeHI/IiI. OCHOBHBIE METO/IBI PEIICHUS 1
MOKAa3aTENbHBIX yPaBHEHUI

61 KonTponbhas padota: "Iloka3zaTenbHas GyHKITUS. 1
[TokazaTenbHble ypaBHEHHS"

62 Jlorapudwm yucna. CoiicTa Jorapudma 1

63 Jlorapudwm uncna. Coiicta norapudma 1

64 Jlorapudm yucna. CroiictBa orapudma 1

65 JlecsaTnuHbIie U HATYpaJIbHBIC JTOTAPUPMBI 1

66 JlecsaTrnuHbIie U HATYpaJIbHBIC JTOTAPUPMBI 1

67 IIpeobpazoBanue BeIpaXXeHUH, COAEPIKANUX JIOTApHU(HMBI 1

68 [IpeoOpa3zoBanue BeIpaXKEHUH, COIEPKAIUX JToTapuMbI 1

69 IIpeobpazoBanue BeIpaXXeHUH, COAEPIKANUX JIOTApHU(HMBI 1

70 Jlorapudmuueckas GpyHkius, e€ cBoCTBa U Tpaduk 1




71 Jlorapudmudeckast GyHKIHsI, €€ CBOWCTBA U TpaduK

79 Hcnonp3oBanue rpaduka QyHKINAN IS peIICHUS
ypaBHEHUH

73 Hcnonp3oBanue rpaduka QyHKIAN I PEIICHUS
YpaBHEHUH

74 Jlorapudmuyeckue ypaBHeHus.. OCHOBHbBIE METObBI
pelieHus JorapupMUIecKiX ypaBHEHHIA

75 Jlorapudmuyeckue ypaBHeHUs1. OCHOBHBIE METO/IbI
peleHust JorapuPpMUIECKUX YpaBHEHUN

76 Jlorapudmuyeckue ypaBHeHUs1. OCHOBHbIE METO/bI
pelieHus JorapuMUIECKIX YpaBHEHHIA

77 PaBHOCHIIBHBIE TIEPEXObI B PELICHUH JIOTapU(MUIECKUX
ypaBHEHUH

78 PaBHOCHIIBHBIE TIEPEXObI B PELICHUH JIOTapU(MUIECKUX
YpaBHEHUH

79 KonTtponbnas padora: "Jlorapudgmuueckas QyHKIHS.
Jlorapudmudeckue ypaBHeHuUs"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YHCIIOBOTO
aprymeHra

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIOBOTO
aprymeHra

82 ApKCUHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO
aprymeHra

83 APpKCHHYC, apKKOCUHYC U apKTaHT€HC YHCIIOBOTO
aprymeHra

84 Tpuronomerpudeckas OKpyKHOCTb, ONIPEICTICHIE
TPUTOHOMETPUUYECKUX (DYHKIIMH YMCIOBOTO apryMeHTa

85 Tpuronomerpudeckasi OKpyKHOCTb, OIpeIeTICHUE
TPUTOHOMETPUUYECKUX (DYHKIIMH YHUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYJIBI

87 OCHOBHBIE TPUTOHOMETPHUECKHE (HOPMYJITBI




88 OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYJTBI 1

89 OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYJIBI 1

90 [TpeoOpazoBaHue TPUTOHOMETPHUECKUX BBIPAKESHUI 1

91 [Ipeo6Gpa3oBaHre TPUTOHOMETPUUECKHUX BBIPAXKEHUN 1

92 [IpeoGpa3oBaHre TPUTOHOMETPUUECKHUX BBIPAXKEHUN 1

93 [TpeoOpazoBaHue TPUTOHOMETPHUECKUX BBIPAKESHUI 1

94 Penienre TPUrOHOMETPUYECKUX YPaBHEHUM 1

95 Pemienne TpuroHOMETpUUECKUX YPABHEHHIMA 1

96 Pemienne TpuroHOMETpUUECKUX YPABHEHHIA 1

97 Penienre TPUrOHOMETPUYECKUX YPaBHEHUM 1

98 Pemienne TpuroHOMETpUUECKUX YPABHEHHIMA 1

99 Pemienne TpUroHOMETpUUECKUX YPABHEHHIMA 1

100 Penienre TPUrOHOMETPUYECKUX YPaBHEHUM 1

101 KonrponbHas paboTa: "TpI/IFOHON'I'eTpI/I‘IeCKI/Ie BBIPAKECHUS U 1
TPUTOHOMETPUUYECKUE YPABHEHHUS

102 [locnenoBarenbHOCTH, CIOCOOBI 3aJaHUS 1
NOCIIEA0BATENBHOCTEN. MeTo MaTeMaTu4eCKON HHAYKLIUU

103 MOHOTOHHBIE U OTPaHUYEHHBIE TOCIIE10BATENILHOCTH. 1
HcTopus aHamm3a OECKOHEYHO MaJbIX

104 Apudmerrueckas nporpeccus

105 I'eomeTprueckas nporpeccus

106 beckonewHo yObIBaroIas reoMeTpudecKas mporpeccus

107 CymMa 6ecKOHEUHO YOBbIBaIOIIEH reOMeTpHUIECKOi 1
porpeccuu

108 JIuHelnHbIi 1 SKCIOHEHIMANIbHBIN pocT. Yucio e. Popmyina 1
CJIOXHBIX IMPOLIEHTOB

109 JInHeWHBII 1 SKCITOHEHIMAIbHBIN pocT. Yncno e. Popmyna 1
CJIOKHBIX MPOLIEHTOB

110 Vcnonb30BaHNE MPOTPECCUH [UIS PELICHUS pealIbHBIX 3a/1a4 1

MPUKJIAHOTO XapaKTepa




KonTtposbHas pabdota: "IlociaenoBaTeibHOCTH U

111 " 1
IIPOrpeccuu

112 HenpepriBHBIE QYHKIINN U X CBOWCTBA 1

113 Touka pa3pbiBa. ACUMIITOTHI TPa@UKOB QPYHKIINI 1

114 CaoiicTBa (yHKIMI HENPEPHIBHBIX HA OTPE3KE 1

115 CBoiicTBa (GYHKIIMIA HEMPEPBIBHBIX HA OTPE3KE 1

116 MeToa MHTEpBAJIOB I PELLEHHUS] HEPAaBEHCTB 1

117 MeToa MHTEpBAJIOB I PELLEHHUS] HEPAaBEHCTB 1

118 MeToa HHTEpPBAIIOB JI PEIICHNS] HEPABEHCTB 1

119 [IpuMeHeHne CBOMCTB HENIPEPHIBHBIX (DYHKITUH 115 1
pelieHus 3a1au

120 [TpumeHeHne cBOMCTB HENPEPhIBHBIX (QYHKLUH 15 1
peleHus 3aaay

121 ITepBas 1 BTOpasi Npou3BOAHbIE (PYHKLIUU 1

122 Ornpezenenne, reOMeTPUIECKAN CMBICI TPOU3BOTHOM 1

123 Onpenenenue, pu3nyecKuil CMBICI IPOU3BOJHOMN 1

124 VYpaBHeHHE KacaTelabHOM K rpaduKy GyHKIUN 1

125 YpaBHeHHEe KacaTeabHOH K rpaduky GyHKIHN 1

126 [Tpou3BoHbBIE 371€MEHTAPHBIX (QYHKIUI 1

127 [TpousBoHBIE dNIeMEHTapHBIX (DYHKIMN 1

128 [IpousBoaHast cymMMBbl, IPOU3BEAEHUS, YACTHOTO U 1
KOMITO3UIIMH (yHKIUH

129 [Tpou3sBogHASE CyMMBI, IPOU3BEIEHHS, YACTHOTO U 1
KOMITO3UINH (DYHKIUN

130 [IpousBoHast cyMMbl, IPOU3BEAEHUS, YACTHOTO U 1
KOMIO3UIMH QYHKIUI

131 KonTponbnas pabota: "[IpousBognas" 1

132 IToBTOpeHME, 060OIICHIE, CHCTEMATH3AITUS 3HAHWIA: 1

"VYpaBHenus"




[ToBTOpeHme, 0000MICHHEe, CHCTEeMAaTH3allNs 3HAHUH:

133 1
"®yHKmn"
134 HToroBasi KOHTpoOJIbHasE paboTa 1 1
135 HToroBasi KOHTpOJIbHAs paboTa 1
136 IToBTOpEeHME, 000OIICHUE, CHCTEMATH3AINS 3HAHHIA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJACC
KoanuyecTBO 4YacoB DJ1eKTPOHHBIE
Ne Jara uu(ppoBbIe
Tema ypoka
n/n yp Bceero KO;TPOM’H]’ 1€ H%aKTquCK"e U3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThl padoThI pecypes
1 [IpumeHeHre IPOM3BOIHOM K UCCIIeI0BaHMIO (DYHKITHIT Ha 1
MOHOTOHHOCTH B SKCTPEMYMBI
5 [TpuMeHeHue MPOU3BOHON K UCCIICAOBAHUIO (YHKIIHIA Ha 1
MOHOTOHHOCTH B SKCTPEMYMBI
3 [TpuMeHeHue MPOU3BOHON K UCCIICAOBAHUIO (YHKIIHIA Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
4 [TpuMeHeHue MPOU3BOHON K UCCIICAOBAHUIO (DYHKIIHIA Ha 1
MOHOTOHHOCTb U KCTPEMYMBI
5 [IpumeHeHre IPOM3BOIHOM K UCCIIeOBaHMIO (DYHKITHI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
6 [IpumeHeHrEe IPOU3BOIHOM K UCCIIeI0BaHMIO (DYHKITUI Ha 1
MOHOTOHHOCTH M SKCTPEMYMBI
7 Haxoxxgenne HanOOJIBIIEr0 U HANMEHBIIIETO 3HAYCHUS 1
HEIPEPHIBHON (QYHKITUU HA OTPE3KE
3 Haxoxxaenne HanOOJIBIIEr0 1 HANMEHBIIIETO 3HAYCHUS 1

HETPEePHIBHOM QYHKIIMHM HA OTpE3Ke




Haxoxaenne HauOOJIBIIECT0 H HAMMEHBIIIETO 3HAUCHHS

o HEMpePHIBHOM (DYHKIIUH HA OTpE3Ke .

10 Haxosxnenne HanOobIIero 1 HAMMEHbBILETO 3HAYCHUS 1
HEMPEepPHIBHOM (DYHKLIUH HA OTpE3Ke

11 Haxosxnenne HanOobIIero 1 HAMMEHbBILETO 3HAYCHUS 1
HETPEephIBHOM (DYHKILIMHM HA OTPE3KE

12 Haxosxnenne HanOobIIero 1 HANMEHbBILETO 3HAYCHUS 1
HETPEepPhIBHOM (DYHKLIMHM HA OTPE3KE

13 [IpumMeHeHne npon3BOIHON sl HAXOXKACHUS HAWITYUIIEr O 1
pelIeHNs B IPUKJIATHBIX 3a1a4ax

14 [IpumMeHeHne npon3BOIHON ISl HAXOXKACHUS HAWITYUIIEr 0 1
pelIeHys B IPUKIAAHbIX 3a7auax

15 IIpumeHenue nIpou3BOIHOM ISl ONPEAEIICHHS] CKOPOCTH U 1
YCKOPEHHS Mmpoliecca, 3aJaHHOT0 (OpMYIIOi Wi rpaduKoM

16 IIpumenenue npou3BOIHOM ISl ONIPEAEIICHHS CKOPOCTH U 1
YCKOPEHHS mpoliecca, 3aJaHHOT0 (GOpMYIIOi Wi rpaduKoM

17 Kowmmosumms QyHKIumit 1

18 Kommozunust ¢pyHkImit 1

19 Kommosumms QyHKImit 1

20 I'eomeTpuueckne oOpa3sl ypaBHEHHI HA KOOPIWHATHOMN 1
IUIOCKOCTH

21 I'eomeTpuyeckne oOpa3sl ypaBHEHH HA KOOPINHATHOM 1
IUIOCKOCTH

29 KOHTponLHaf{"pa60Ta: "Uccnenoanre GyHKIHA ¢ TTOMOIIHIO 1
IPOU3BOJHOM

23 [TepBoOOpa3Has, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [lepBooOpazHbie 3neMeHTapHbIX QyHKIUWi. [IpaBua 1
HaXO0>KAEHUS IEPBOOOPA3HBIX

o5 [lepBooOpazHbie 3neMeHTapHbIX GyHKUMi. [IpaBuia 1
HaXO0>KAEHUS IEPBOOOPA3HBIX

26 WuTerpan. I'eomerpuaecknii CMBICIT HHTETpajia 1




Brruncnenne onpeaen€éHHOro HHTErpaia mo Gopmyse

27 . 1
Hsrorona-JleitOnuna

28 Brruncnenue onpenenéHHoOro nHTerpana no Gopmyne 1
Hsrorona-JleitOnuna

29 [IpumeHeHne uHTErpaia A HAXOXKICHUS TUTOMIAAeH IOCKIX 1
duryp

30 [IpumeHenne uHTErpana A1 HAXOXKICHHUS 00bEMOB 1
TeOMETPUUYECKHX TEI

31 [Mpumeps petnenuii uddepeHInanTbHbIX ypaBHEHUH 1

32 IIpumeps! pemenuii mud dhepeHInanbHbIX ypaBHEHHH 1

33 MareMaTHuecKoe MOIEINPOBAHNE PEAIbHBIX ITPOLIECCOB C 1
MOMOIIBIO TU(PepeHIINATFHBIX YPaBHEHUH

34 KonTtposnbsHnas padora: "[leppooOpa3Has u unterpan’” 1

35 Tpuronomerpuueckue GYHKIUH, UX CBOHCTBA U IPapHKH 1

36 Tpuronomerpudeckue GyHKINH, UX CBOMCTBA U TpapUKU 1

37 Tpuronomerprueckue GYHKIUH, UX CBOHCTBA U IpapHKH 1

38 Tpuronomerpuueckue GYHKIUH, UX CBOHCTBA U IPapHUKH 1

39 Tpuronomerpuieckne GyHKINH, UX CBOMCTBA U TpapUKU 1

40 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHUH C IOMOLIBIO 1
TPUTOHOMETPUIECKOW OKPYKHOCTH

a1 OT100p KOpHEH TPUTOHOMETPUIECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUYECKOW OKPYKHOCTH

42 OT100p KOpHEH TPUTOHOMETPUIECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKOH OKPYKHOCTH

43 OT60p KOpHEW TPUTOHOMETPHUECKHUX YPAaBHEHUH C TOMOIIIBIO 1
TPUTOHOMETPUUECKONW OKPYKHOCTH

44 Pemenrie TpUroHOMETPUYECKHUX HEPABEHCTB 1

45 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pewienne TpUroHOMEeTpUYECKUX HEPABEHCTB 1

47 Pemenrie TpUroHOMETPHUYECKHUX HEPABEHCTB 1




Konrtponbras padora: "I'paduku TPUTOHOMETPHIECKHX

48 ¢yHkuuii. Tpuronomerpuyeckre HepaBeHcTBa" .

49 OCHOBHBIE METOJIBI PEIICHUS TOKA3ATEITHHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI PEIICHHUS IOKa3aTeIbHBIX HEPAaBEHCTB 1

51 OCHOBHBIE METO/IbI pelIeHUs TOKA3aTeIbHBIX HEPABEHCTB 1

52 OCHOBHBIE METO/IbI pelIeHUS TTOKA3aTeIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METOJIBI PELICHUS JIOTapU(PMUIECKUX 1
HEPABEHCTB

54 OCHOBHBIE METO/Ibl PELIEHNUS JIOTapu(PMUIECKUX 1
HEPABEHCTB

55 OCHOBHBIE METO/Ibl PELIeHNUS JIOTapu(PMUIECKUX 1
HEPABEHCTB

56 OCHOBHBIE METOJIbI PELICHUS JIOTapUPMUUECKUX 1
HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS] UPPALUOHATHHBIX HEPABEHCTB 1

58 OCHOBHBIE METO/BI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB 1

59 OCHOBHBIE METOABI PELICHHS UPPALMOHATIBHBIX HEPABEHCTB 1

60 OCHOBHBIE METO/Ibl PELICHNS UPPALMOHATIBLHBIX HEPABEHCTB 1

61 Fpa(bnqecEme METO/Ibl PELIECHUS] UPPALIMOHATIBHBIX 1
ypaBHEHUH

62 Fpa(bnqecEcne METO/Ibl PEeLICHUS UPPALNOHATBHBIX 1
ypaBHEHUI

63 Fpa(bnqecEcne METO/Ibl PELICHHUS TIOKA3aTEIbHBIX 1
ypaBHEHUI

64 I'paduueckue MeToap! perieHns noka3aTeabHbIX 1
HEPaBEHCTB

65 Fpa@nqecicne METO/bI peIICHHS JOTaprU(PMUIECKUX 1
ypaBHEHUH

66 I'paduueckue metoap! perieHus JorapupMuIecKux 1

HCPAaBCHCTB




['padmdeckure METOIbI PEIICHUS JIOTAPUPMUICCKIX

67
HEPABEHCTB

68 I'padnueckue MeTob! pelieHus I0Ka3aTeIbHbIX U
Jorapu(hMHIECKUX YPaBHECHUI

69 I'pacuueckue MeTObI peIICHUS TOKA3aTENIbHBIX U
aorapu(MHUYECKUX ypaBHEHUI

70 I'padnueckue MeTob! pelIeHus T0Ka3aTeIbHbIX U
norapu(pMUYECKUX HEPABEHCTB

71 ['paduueckue METOAbI pelICHHs OKA3aTEIbHBIX U
norapu(pMUYECKUX HEPABEHCTB

79 KonrponpHas pabora: "HpparoHanbHble, OKa3aTeIbHbIE
U jorapupmMuyeckre HepaBeHcTBa"

73 KommuiekcHple uncna. Anrebpandeckas u
TPUrOHOMETpUYecKas (JOpMbI 3aIUCH KOMIUIEKCHOTO YHCIIA

74 KommiekcHble uncna. AnreOpandeckas u
TPUTOHOMETpHUYEecKast (POPMBbI 3aIIHCU KOMIUIEKCHOTO Yuciia

75 ApudmeTrrueckue onepamnuu ¢ KOMIUIEKCHBIMH YHCIIaMU

76 Apudmernueckue onepanuu ¢ KOMILUIEKCHBIMH YHCIaMU

77 N300pakeHre KOMITJIEKCHBIX YMCEN Ha KOOPIMHATHON
IUIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YMCEeN Ha KOOPJHUHATHON
IUIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0ii cTeneHu U3 KOMILIEKCHOTO
yuciaa

80 ®opmyna Myaspa. KopHu N-0ii cTeneHu U3 KOMILIEKCHOTO
qrcia

81 [IprMeHeHne KOMITJIEKCHBIX YUCENT 171l peILeHUs
(GU3MUECKUX U TEOMETPUUECKUX 3a7au

82 KonTponbnas padota: "KommiekcHble yucna"

83 HatypaJibHbIE 1 LIeNbIe Yncia

84 HatypainbHbI€ U 1ieIble Ynucia




85

HpI/IMeHeHI/Ie IIPU3HAKOB ACTIUMOCTHU LEJIbIX YHUCEII

86 IIpuMeHeHne MPU3HAKOB IETUMOCTH LIEJIbIX YUCEI

87 IIpuMeHeHue npu3HaKoB AeTUMOCTH Lelbix yucen: HOJ u
HOK

88 [Ipumenenre mpu3HaKkoB JieTuMOoCTH 1enbix yucen: HOJ[ u
HOK

89 [TpuMeHeHne NpU3HAKOB JEIMMOCTH LENbIX YUCEI: OCTATKU
110 MOAYJIIO

90 [IpumMeHeHre MPU3HAKOB IETMMOCTH LIEIbIX YUCEN: OCTATKU
10 MOAYJIIO

91 [Ipumenenne npU3HAKOB JEIMMOCTH LIEIbIX YUCEIL:
anroput™ EBKnnja 1 penieHus 3a1a4 B LEbIX YUCIax

92 KonTponbHas padota: "Teopus mensix yncen"

93 Cucrema 1 COBOKYITHOCTb ypaBHEHUI. PaBHOCHIIbHBIE
CUCTEMBI M CUCTEMBI-CIIEICTBUS

94 Cucrema 1 COBOKYITHOCTh ypaBHeHUI. PaBHOCUIIBHBIE
CHCTEMBI M CUCTEMBbI-CJIEICTBUS

95 OCHOBHBIE METOBI pelIeHNs CHCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPaBHEHUHN

96 OCHOBHBIE METOBI pellIeHNs CHCTEM H COBOKYITHOCTEH
UppaLMOHAIbHBIX YPAaBHEHUI

97 OCHOBHBIE METO/IbI PELICHHS CHCTEM 1 COBOKYIHOCTEMH
MOKa3aTeJIbHbIX YPaBHEHUHN

98 OCHOBHBIE METObI pellIeHNs CHCTEM U COBOKYITHOCTEH
MOKa3aTeNbHbIX YPaBHEHUI

99 OCHOBHBIE METO/IbI PELICHUSI CUCTEM U COBOKYITHOCTEHN
Jorapu(pMUYECKUX YpaBHEHUI

100 OCHOBHBIE METO/IbI PELICHUSI CUCTEM U COBOKYITHOCTEHN
norapu(pMUYECKUX YpaBHEHUN
IIpuMeHeHne cucTeM K pEIIEHUI0 MaTEMAaTUIECKUX 3324 U

101 3a/1a4 U3 pa3IuuHbIX o0JacTel HAyKU U peajabHON )KU3HH,

HHTCpIpCTAlUsA MMOJTYYCHHBIX PE3YJIbTATOB




HpI/IMeHeHI/Ie CHUCTEM K PCIICHUIO MATEMATHYCCKUX 3a/1a4 U

102 3a/1a4 U3 pa3IUIHbIX 00JacTell HAYKH U peabHON )KU3HH, 1
MHTEpIIpEeTaLus NOJyYEHHBIX PE3yJIbTaTOB
[IpumeHeHne HEPaBEHCTB K PEILICHUI0 MAaTEMAaTUYECKUX

103 3a7a4 1 33J1a4 U3 Pa3jIuvHbIX 001acTei HAyKU U peaIbHON 1
YKU3HU, UHTEPIIPETALMS [TOJIYY€HHBIX PE3yJIbTaTOB
KonTtposbHas padora: "Cuctemsl palliOHAIbHbBIX,

104 UppaLMOHATBHBIX MIOKA3aTEeNIbHBIX U JIOTapU(MUUECKUX 1
ypaBHeHUI"

105 PanronanbsHble ypaBHEHUS C TapaMeTpaMu

106 PannonanbsHble HEpaBEHCTBA € NapaMeTpamMu

107 ParnrionanbsHbIe CHCTEMBI C TTapaMeTpaMu 1

108 WppauunonansHble ypaBHEHHs], HEPABEHCTBA C 1
napaMeTpamu

109 HpparmonanbHble CUCTEMBI C TTapaMeTpaMu

110 ITokazaTenbHble ypaBHEHHUs, HEPABEHCTBA C ITapamMeTpaMu

111 ITokazaTenpHbIE CHCTEMBI C TApaMeTpaMu

112 Jlorapudmudeckre ypaBHEHUs, HEPABEHCTBA C 1
napaMeTpamu

113 JlorapumMuyeckue CHCTEMBI ¢ TapaMeTpaMu 1

114 TpuroHomeTpuiecKkre ypaBHEHUS ¢ TapaMeTpamMu 1

115 TpuroHomeTpu4ecKre HEPABEHCTBA € TapaMeTpaMu 1

116 TpuronomeTpuueckre CUCTEMbI C TapaMeTpaMu 1
[TocTpoenue u uccneaoBaHUEe MAaTEMAaTUYECKUX MOJIENEH

117 peanbHBIX CUTYallMi C TOMOILBI0 YPABHEHUH C 1
napaMeTpamu
ITocTpoeHune u uccaenoBaHNe MaTEMaTHYECKUX MOJENIEH

118 peanbHBIX CUTYallui ¢ IIOMOIIBIO CUCTEM YPaBHEHUH C 1

napaMeTpamu




[TocTtpoeHne u ncciie10BaHNe MAaTEMATHIECKUX MOJENIEN

119 peanbHBIX CUTYaIMi ¢ MOMOIIBIO CUCTEM YPABHEHHI C
napaMeTpamu
120 KonTtposbHas padora: "3agauu ¢ mapamerpamu"
121 [ToBTOpeHme, 0000IICHHEe, CHCTEeMAaTH3allNs 3HAHUH:
"VpaBuenus"
199 IToBTOpEeHME, 00OOIICHUE, CHCTEMATH3AIUS 3HAHHIA:
"YpaBHeHus"
123 [ToBTOpeHMEe, 00001IECHIE, CUCTEMATH3AIHS 3HAHUN:
"VpaBuenus. Cuctembl ypaBHeHUI"
124 [ToBTOpenue, 0000IICHNE, CHCTEMAaTH3alMs 3HAHU:
"HepaBenctra"
195 [ToBTOpenue, 0000IICHNE, CHCTEMAaTH3allMs 3HAHU:
"Hepasenctna"
126 [ToBTOpeHME, 00001IEHNE, CUCTEMATHU3AIINS 3HAHU:
"HepaBenctra"
197 [ToBTOpenue, 0000IICHNE, CHCTEMAaTHU3alNs 3HAHUH:
"[Ipon3BoaHas u €€ npuMeHeHue"
128 [ToBTOpeHue, 00001IEeHIE, CUCTEMATH3AIIMS 3HAHUN:
"[Ipon3BojHas u e€ npuMeHexnue"
129 [ToBTOpeHMEe, 0000IICHIE, CUCTEMATHU3AIINS 3HAHU:
"[Ipon3BojHas u e€ npuMeHeHue"
130 [ToBTOpenue, 0000IICHNE, CHCTEMAaTHU3alMs 3HAHU:
"Uurerpain u ero npumeHeHue"
131 IToBTOpEeHME, 0600IICHUE, CHCTEMATH3AIUS 3HAHWIA:
H@ n
YHKIUH
132 [ToBTOpenue, 0000mIeHIEe, CUCTEMATH3AIINS 3HAHU:
H@ n
YHKIUH
133 [ToBTOpeHue, 0000IIeHNE, CHCTEeMAaTH3alNs 3HAHUH:
”(D "
YHKIIUU
134 HToroBas KOHTpoJibHas paboTa
135 HToroBasi KOHTpOJBHAs paboTa




136 [ToBTOpeHue, 0000IICHHE, CHCTEeMAaTH3allns 3HAHUIT
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIEYEHME OBPA3OBATEJLHOIO
MPOLIECCA

OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

Aﬂre6pa N HaydaJla MaTeMaTHU4YCCKOI'O aHaJin3a, erIY6J'I€HHOC I/I3y‘ICHI/Ie,10 KJ1accC.

C.M.Hukonwsckuii, M.K.IToranos u np. M3garensctBo "[IpocBemnienue"
Anrebpa ¥ Hauala MaTeMaTHuYecKoro aHaiausa. J[u-

naktTuyeckne marepuatel. 10 xnacce : yued, mocobue ans
obmeobpazoeaT. opraHM3anyi : 0a3oBRIA H yrayoOJ. vpoB-
uu / M. K. IToranor, A. B. Illeexkun. — 10-e mag. —
M. : Ilpoceemienne, 2017, — 159 c¢. : un. — (MI'Y —
nmikoae). — ISBN 978-5-09-050293-1.

METOANYECKUE MATEPUAJIBI IS YUUTEJIA
Anrebpa ¥ Havalla MaTeMaTUYECKOro aHaiau3a, yriyoseHHoe usydeHue,l0 kmacc.
C.M.Hukomnbckuu, M.K.IToranos " Ip. N3 parenscTBO "IIpocBemenue"

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbl CETH
HUHTEPHET

Enunas xoyekius nugpoBbIX peCypcoB



