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MNOACHUTEJIbBHAS 3AIINCKA

Y4eOHbIil Kypc «AnreOpa W Hayalla MaTeMaTHYeCKOTO aHaIHM3a» SBISAECTCS OJHUM U3
HanOoJiee 3HAYMMBIX B TPOTPaMME CpPEIHEro oOIIero oOpa3oBaHUs, IMOCKOJIBKY, C OJHOU
CTOPOHBI, OH oOOecrne4ynBaeT WHCTPYMEHTAJIbHYIO 0a3y Juisi HM3y4eHHUs BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, a C APYroi CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE
o0y4aromuxcsi Ha YpOBHE, HEOOXOIMMOM Ui OCBOCHHMS HMH()OPMATHKH, OOILIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYrHX JUCHMIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaromyecsi OBJQJIEBAlOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKH, KOTopas
dbopMynUpyeT CBOM JOCTIKEHUS B MATEMaTHIeCKOi popme.

Y4eOHbIil Kypc anreOpbl U Hadall MATEMATHYECKOTO aHAllM3a 3aKJIaJbIBAET OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOTMM, TOHUMAHUS OCHOBHBIX
TEHACHIMA pPa3BUTHS HKOHOMUKH M OOLIECTBEHHOW >XU3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BATh WX IS
JMaIbHEWIero o0pa3oBaHUs W B TIOBCEJIHEBHOM JKM3HH. B TO jke BpeMs OBJIaJieHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl 1 MaTeMaTUYecKoro aHajan3a
pa3BUBaeT YMEHHE HAaXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTb, JOKa3bIBAaTh
YTBEPXKICHHS ¢ TOMOIIBI0 MHAYKIIUH U PACCYKAATh ACTYyKTUBHO, UCIOJIB30BaTh 0000IIEHNE U
KOHKPETH3aIuio, a0CTparupoBaHWE M AHAIOTHIO, (OPMHUPYET KPEaTMBHOE M KPUTHUYECKOE
MBIIIUICHHE.

B xome m3yuenus ydyeOHOro kypca «AnreOpa M Hayala MaTeMaTUYECKOTO aHaIM3a»
oOyJaromiyecss TMOJNy4aloT HOBBIM OMBIT PEIICHUS MPHUKIAIHBIX 33a4, CaMOCTOSTEIHHOTO
MOCTPOCHUS MaTeMaTHYECKUX MOJENEH pealbHBbIX CUTYyalllil, MHTEPIPETAlUU IMOTYyYEHHBIX
pelIeHU, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITUSMU U UX aBTOPaMH.

Y4eOHbI Kypc 00NagaeT 3HAYUTENbHBIM BOCIHUTATENBHBIM ITOTEHITMATIOM, KOTOPBI
peanmu3yercss Kak yepe3 ydeOHbIM Marepuan, crnocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUs, TaK W dYepe3 crnenuduky ydeOHOH  ACATENBbHOCTH, TpeOyromen
IPOJODKUTEIbHOM  KOHIEHTPAallMM BHUMAaHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YEHHBII pe3ynbTar.

B ocHoBe mMeroamku oOydeHHsI anreOpe W HavajlaM MaTeMaTHYeCKOro aHallu3a JICKUT
JeSTeIbHOCTHBIA IPUHLIUIT 00yUEHUSI.

B ctpyktype yuebHoro kypca «Anredpa u Hayana MaTeMaTHYECKOTO aHAN3a» BbIIEICHBI
CJIENYIOIINE COJEpKATEIbHO-METOUYECKUE JUHUU: «Yuclia U BbUUCICHUS», «DYHKUUH U
rpaduxn», «YpaBHEHUS U HEpaBeHCTBay», «Hadana MatemaTndeckoro ananmsay, «MHOKECTBa U
Joruka». Bce OCHOBHBIE coepKaTeIbHO-METOAUYECKUE JMHUM M3Y4alOTCS Ha MPOTSKEHHU
JIBYX JIET OOYYEHHS Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHUs, €CTECTBEHHO IOTOJHSS APYT
Jpyra W TOCTENEHHO HAaChIIIasChb HOBBIMH TeMaMH W pas3zaenamu. JlaHHbBIM y4deOHBIH Kypc
SBIISICTCS WMHTETPATUBHBIM, TIIOCKOJIBKY OOBEAMHAET B ce0e coaepiKaHHEe HECKOJIBKHUX
MaTeMaTUYeCKUX AMCLUUIUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHYeCKUil aHalu3,
TEeOpUsi MHOXKECTB, MareMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIAJICBAIOT BCE Oojiee IMMPOKUM MATEMATHUECKUM aliapaToM, Yy HHUX MOCIEAOBaTEIHHO
(dopMHpyeTCsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKyI0 MOJENb peaIbHON
CUTyalluu, MPUMEHATh 3HAHUS, MOJY4YEHHbIE MPU H3YYEHUU Y4eOHOro Kypca, AJis pelieHus
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOW MaTeMaTUYeCKOW 3aJaud, a 3aTeM HHTEPIpPETUPOBATH
CBOH OTBET.



CopepxarenpHo-MeTOonUYecKass  JuHUS  «Yucna W BBIUMCIGHHS  3aBeplIaeT
dbopMUpOBaHNE HABBIKOB HCIOJIH30BAHUS JIEHCTBUTEIBLHBIX YHCEN, KOTOpPOe OBLIO HAYaTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpeaHero odmiero o0pasoBaHusi 0co00e
BHUMaHue yzaemnsercss (GOopMUpPOBAHUIO HABBIKOB PallMOHAIBHBIX BBIYUCICHUH, BKIIOYAIOIIHUX B
ce0sl UCIONIb30BaHME PA3NIUYHBIX (POPM 3alMCU YUCIA, YMEHUE JeNaTh NPUKHUAKY, BBHITOJIHATH
npUOIKEHHBIE BRIYUCIICHUS, OIEHUBAThH YHCIIOBBIC BRIPAKEHUs, paboTaTh C MAaTEMATHUECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIOUIMMCS MHOXECTBA HATYPAIbHBIX, IENbIX, PAIIMOHAIBHBIX U
JNEHCTBUTENBHBIX YHCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom u3 aTux
MHO’KECTB pacCMaTpUBAIOTCA CBOWCTBEHHBIE eMy crienn(ruecKkre 3a1a4 U Oepaluu: JeJeHne
HAIEJIO, ONEPUPOBAHHME OCTAaTKAMH Ha MHOXECTBE IIeNbIX YHCEN, O0coOble CBOMCTBa
paIMOHANIFHBIX M HUPPALMOHAIBHBIX YHCEN, apu(METHUECKHUE OMEpaIlii, a TaKKe W3BICUCHHE
KOpDHS ~ HAaTypaJbHOM CTENeHM Ha MHOXECTBE KOMIUIEKCHBIX uyucel. braromaps
MOCNIEI0BATEIbHOMY — PAacCIIMPEHHIO Kpyra HCHOJb3yeMbIX YHCEel M  3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHUS ISl PEIICHUS Pa3INYHbIX 3a/1a4 GOPMUPYETCS TPECTABICHUE
0 €IMHCTBE MAaTEeMAaTHUKH KaK HAyKH U €€ PO B MOCTPOSHUH MOJIENIeH PealbHOTO MHPA, IIUPOKO
HCITONIB3YIOTCSI 0000ITICHNE U KOHKPETH3AITHSI.

Jlunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3yeTCs] HA MPOTSHKEHUH BCEro OOydeHHUsS Ha
YpOBHE cpeaHero ooOmiero o0pa3oBaHus, IOCKOIBKY B KaxkaoMm paszene IlporpamMmer
IPEIYCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3a/1ad. B pesynbrare oOyuarommecs OBIIAJAEBAIOT
pPa3IUYHBIMU  METOJAMHU  PELIEHUS pPalMOHAIbHBIX, HPPALMOHAIBHBIX, [OKa3aTelbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPABEHCTB M CHCTEM, a TakXKe 3ajady,
collepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIONB3YIOTCS MPU HCCIEAOBAHUU
(GYHKIUI ¢ TOMOIIBIO TPOU3BOTHOMN, NP PEUICHUH MPUKIAIHBIX 3a7a4 U 3a/1a4 Ha HAXO0XKICHUE
HauOOJIBIINX U HAUMEHbIIUX 3HaueHUi QyHkuuu. JlanHas copepxkarenbHas JIMHUS BKIIOYAET B
cebs Taxke (OPMHUPOBAHME YMEHUU BBITIONHATH Pacu€Thl Mo (GopmyaaM, Mpeodpa3oBaHUS
paIMOHANIFHBIX, UPPALMOHALHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAXKCHUH,
COJlepKalINX CTEeMeHu u Jjorapudmel. braromaps wu3ydeHHIO anreOpanyecKkoro Marepuana
IPOUCXOJAUT JalibHEHIllee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOIO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKUA AETYKTUBHBIX PacCyKIeHUI, paboThl C CUMBOJIbHBIMU
dbopMamu, IpeCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABEHCTB M HEPABEHCTB.
Anrebpa npemiaraet 3QGeKTUBHBIE HHCTPYMEHTBI TSI PEIICHUS TPAKTUIECKUX H €CTECTBEHHO-
HAy4YHBIX 3aJ1a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAyKH.

CopepxarenbHo-MeToanyeckass aTuHUS «DyHKUUU U TpaUKU» TECHO NEperieTaeTcs C
OPYTMMH  JIMHUSIMH ~ y49e0HOrO  Kypca, TIOCKOIBKY B  KakOM-TO  CMBbICIE  3a1aéT
MIOCJIEIOBATEIbHOCT ~ M3y4eHUs1  Marepuana. V3ydeHue  CTENEHHOW, II0Ka3aTeIbHOM,
jgorapu(pMUUEcKOl U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U TpadUKOB, UCIOIb30BAHHE
byHKIMI UId pemieHusl 3aJad4 M3 JIpYrHX Y4eOHBIX MPEAMETOB U pealbHOW >KU3HHU TECHO
CBSI3aHO KaK C MaTeMaTHUYEeCKHM aHAIU30M, TaK U C PEIICHUEM YpaBHEHHUH M HepaBeHCTB. [lpu
3TOM OOJbIIOE BHHMaHHUE Yyaesercs (OPMUPOBAHMIO YMEHHS BbIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX]y pa3IUYHbIMU BEJIMYMHAMH, HCCIEAO0BATh MOJY4YE€HHbIE (YHKIIMH, CTPOUTD
ux rpadukn. Matepuanm 3TOW COJEp)KAaTeIbHOW JIMHWM HalleJIeH Ha pPa3BUTHE yMEHUH W
HABBIKOB, MO3BOJIIONINX BBIPAXKATh 3aBUCHMOCTH MEXKIY BEIMYMHAMHU B PA3IUYHON (opme:
AHAIUTUYECKOW, Tpaduyeckoid u crnoBecHOW. Ero wusydeHue cmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHICHMIO W KOHKPETHU3AlHH,
HCITOJIb30BAaHUIO aHAJIOTUH.



ConepxatenpHas auHHAA «Hadana mareMaTHUecKoro aHaln3ay» TMO3BOJISIET CYIIECTBEHHO
paclMpuTh KPyr KaKk MaTeMaTHYeCKUX, TaK W MPUKIAJHBIX 3ajad, JOCTYIMHBIX 0OydYaromuMmcs,
TaK KaK y HHUX IOSIBIISETCS BO3MOXHOCTh CTPOUTH I'padMKU CIOXKHBIX (PYHKIUH, ONpeensiTh ux
HanOOJIbIIEe U HAUMEHBININE 3HAYCHUS, BBIYUCIIATD TUIOMAIN GUryp U 0OBEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHs TporeccoB. JlaHHas copep)kaTellbHasi JHHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TMOCTPOCHUA MATCMATHYCCKUX MOHeHeﬁ PCAJIbHBIX CHTyaHHﬁ, IIO3BOJISICT
HaxXOJUTh HAWJIYUYHICC PCIICHHUC B MNPUKIAIHBIX, B TOM YHUCIC COLUAIBHO-9KOHOMHYCCKUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHUYECKOTO aHaJM3a CHOCOOCTBYET pa3BHTHUIO
a0CTpaKTHOTO, (OPMATLHO-JIOTHYECKOTO W KPEaTUBHOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHUU
pacrno3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMAaTHKHU B HayKe, TEXHUKE U HCKyccTBe. O0ydaromuecs
Y3HAOT O BbIAAKOIINUXCA PE3yJIbTaTaX, MOJYYCHHBIX B XOAC PA3BUTUA MATCMATUKHN KAaK HAYKH, U
00 X aBTOpax.

ConepxaTenpHO-MeToAM4YecKast JHHUAA «MHOXKECTBa M JIOTHKa» BKJIIOYaeT B ce0s
9JICMCHTBI TCOpPUHU MHOXCECTB U MaTEeMaTUUYCCKOM JIOTHUKHU. TeOpeTI/IKO-MHO)KeCTBeHHBIe
MNpEaACTaBJICHUA HNPOHU3BIBAIOT BCCh KYPC IIKOJILHOU MaTeMaTHUKU U npeajararoT HaI/IGOHGG
YHUBEPCAJIBHBIN SI3BIK, OOBEIUHSIONMN BCE pa3ieibl MAaTEMATUKA W €€ MPHIOKCHHH, OHH
CBSI3BIBAIOT pa3HbIC MATEMATHUECKUE TUCIMILIMHBI H UX MPHIOKEHHS B eJHOE 11es1oe. [TloaTtomy
BaXXHO JAaThb BO3MOXHOCTH OGy‘-IElIOH.IGMYCH IIOHUMATh TeOpeTI/IKO-MHO)KeCTBCHHBII\/'I A3BIK
COBpeMeHHOﬁ MAaTCMAaTUKN U HUCIOJIB30BATh C€ro IJid BBIPAXKCHUSA CBOUX MBICJIEH. I[pyFI/IM
BR)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HayKd CIIeAyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
O00OCHOBaHMW W CJICIOBAHWE OMNPEACICHHBIM TMpaBHJIAM TIOCTPOCHHS  JIOKA3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO
MBIIJIICHUA O6y‘-IaIOH_II/IXC$I, MO3BOJIACT UM CTPOUTH CBOU PACCYKACHUA HAa OCHOBC JIOTHYCCKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBIIICHHSI.

B ydeOHOM Kypce «AureOpa W Hayala MaTEeMAaTHYECKOTO aHAM3a» IPUCYTCTBYIOT
OCHOBBI MaTeMaTn4dcCKoOro MOACIINPOBAHUA, KOTOPBIC IMPU3BAaHLL CHOCO6CTBOBaTB
q)OpMI/IpOBaHI/IIO HAaBBIKOB IMOCTPOCHUSA MO,Z[G.HGI\/'I PCAIbHBIX CHTyaHHﬁ, HUCCIICA0BAHUA 3JTHUX
MOJIeNIell C TOMOIIBI0 ammaparta anreOpbl W MaTeMaTHYeCKOTO aHalHu3a, WHTePIpeTaInu
MOJTYYCHHBIX PE3yJbTaTOB. Takue 3aJaHusi BIUIETEHBI B KAXIBIM M3 pPa3[eliOB MPOTPAMMBL,
MOCKOJIBKY BECh MaTepuan yueOHOro Kypca IIMPOKO HCIIONB3YeTCs Ui PELICHUs MPHUKIAIHBIX
3amady. llpu pemeHwn peanbHBIX MPAKTUYECKUX 3a7ad  OoOydarouiuecss pa3BUBAIOT
HaOJIIOIaTeIbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATH
aHaJorui, 0000IaTh M KOHKPETH3UPOBaATh MpobieMy. JlesTenbHOCTh 1O (HOpMUPOBAHHIO
HABBIKOB PEIICHUs MPUKIATHBIX 3a/1a4 OPTaHU3yeTCs B MPOIIECCe M3yUEHUsSI BCEX TeM yueOHOTo
Kypca «Anredpa v Hayalla MaTeMaTHYECKOTO aHAITA3ay.

Ha m3ydenune yueOHOTO Kypca «Anredpa v Hayajga MaTeMaTHIeCKOTO aHaJIM3ay OTBOJUTCS
272 4aca: B 10 kmacce — 136 vacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Yucsa v BbIYUCICHUSA

Pannonanbueie yncna. OOBIKHOBEHHBIC M JECSITHYHBIC APOOU, TPOIEHTHI, OECKOHEUHBIC
nepuoandeckue apodu. [lpumenenue qpodeit 1 MpOIEHTOB IS PEeIICHUs MIPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciell 3HaHUW U peabHOU JKU3HU.

JetictButensHple uncna. PamuoHanbHBIE W HUppallMOHAIBHBIE 4Yncia. ApudmeTHdyeckue
onepaluuy C JEUCTBUTEIbHBIMU 4YHMCIAMU. MOIysib IEUCTBUTEIBHOTO YKCIIA U €r0 CBOMCTBA.
[MpubnuxEéHHple BHIUMCICHHS, TpaBUia OKPYIJIEHUS, NPHUKUAKA U OIEHKa pe3yibTara
BBIYMCIICHHIA.

Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcrionbp3oBanue moaxoasiie GopmMbl
3alUCH ACHUCTBUTEIBHBIX YUCEI JJIsl PeIIEHUS MPAKTUUYECKUX 3aa4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypabHOW CTETIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM MOKa3aTeIeM M €€ CBOWCTBA, CTENEHb C JIEHUCTBUTEIbHBIM
MIOKa3aTeNEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATypaJIbHBIC JTOTapH(PMBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAaHI'€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBIC MPEOOpa3OBaHUs. YPaBHEHHE, KOPCHb YpPaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHUS U ypaBHEHUsI-CiieICTBUs. HepaBeHCTBO, pellieHue HepaBeHCTBA.

OcHOBHBIE METO/bI PEIICHUS] LEIbIX U APOOHO-pAIIOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJHOM IEpEeMEHHOW. JleneHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodgdunuentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKCHHM, CONEPIKALTUX CTENIEHH U KOPHH.

WppauvonaneHble  ypaBHeHHMs. (OCHOBHBIE METOABI  PELICHHUS  HMPPALUOHAIBHBIX
YpaBHEHUU.

[TokazarenbHblie ypaBHeHUs.. OCHOBHBIE METO/Ibl PEIICHUSI TOKA3aTEeIbHbBIX YPABHEHUH.

[IpeobpazoBanne BEIpaKEHHA, COJAEPIKALINX JTOTApU(PMBI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHbIE METOJbI pEIIEHUs JIOrapupMUUYECKUX
YpaBHEHUU.

OcHoBHble TpHuroHOMeTpuueckue Qopmynsl. [IpeoOpasoBaHHe TPUTOHOMETPUIECKUX
BBIPAKECHUM. PellleHre TpUroHOMEeTpUYECKUX YPaBHEHUM.

Pemienue cucteM JMHEHHBIX ypaBHEHHMI. Marpuila CHUCTEMbl JIMHEWHBIX YpaBHEHUHU.
Onpenenurenb MaTpUllbl 2X2, €ro TreOMETPUYECKHIl CMBICI W CBOMCTBA, BBIYMCICHUE €r0
3HAUYCHUS, IPUMEHEHUE ONPECIUTENS ISl PEIICHHs] CUCTEMbI IMHEUHBIX ypaBHEeHUM. Pemienue
MPUKJIAJHBIX 337a4 C IOMOIIBIO CUCTEMBI JIMHEUHBIX ypaBHEHU. McciaenoBanne nocTpOeHHOM
MOJIEJIN C TOMOILBIO MATPHI] U ONIPEACIIUTEIECH.

[TocTpoeHre mMaTeMaTHYECKUX MOJIENICH peajbHOW CHUTYallMu C MOMOIIBIO YPaBHEHHHN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMM M HEPABEHCTB K PEIICHUI0 MaTeMAaTHMYECKUX 3a7ad U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHOW )KU3HH.

DOyHKIUM U rpadpuku

OyHKIUs, crmocoObl 3amanus (yHKuuH. B3ammHO oOpatHbie (QyHKIMu. Kommosurus
¢ynkuunit. I'paduk pyHkumu. SnemeHTapHbIe IpeodpazoBaHus rpaduKoB QyHKIUI.
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OO6nacth onpeeeHns 1 MHOXKeCTBO 3HaueHui Gynakmuu. Hynu dyakuun. [TpomexyTku
3HaKonocTostHCTBA. YETHbIe M Heu€THble QyHKuuuU. Ilepmonmueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (yHKIMH. MaKCUMyMBbl 1 MUHUMYMBI QyHKUInU. Hambounblee 1 HauMeHbIIee
3HaYeHUs (PYHKIIMHU Ha IPOMEXKYTKE.

Jluneiinas, kBagpaTU4Has U APOOHO-TMHEWHAs QYyHKIIUU. DJIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHHE UX TPaPHUKOB.

CrenenHass (pyHKIMS C HaTypaJbHBIM M II€JbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa U rpaduK KOpHS N-OM CTENEHW Kak (PYHKIIMA OOpaTHOM CTETNEHH C HATYPaIbHBIM
MIOKa3aTeJIEM.

[oka3zaTtenbHast U norapupmuueckas GyHKIUN, X CBOHCTBa U rpaduku. Mcnoas3oBanue
rpaduKoB QYHKIUH IS pellIeHUs ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OINpPEJEICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHUCJIOBOT'O APryMEHTA.

OyHKIMOHATBHBIC 3aBUCIMOCTH B PEaTbHBIX MPOIECCAaX U SIBICHUSX. [ paduku peanrbHBIX
3aBUCUMOCTEH.

Hayana maTemMaTHyecKkoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs ITOCIEI0BaTEILHOCTEH. MeTon MaTeMaTHYeCKOM
MHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHYECKOTo aHalIM3a Kak aHaIn3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckass W reoMmerpuueckas — mporpeccuu. beckoHeuHo — yObIBaroIas
reomerpuueckas mnporpeccus. Cymma O0€CKOHEUHO YyOBIBAIOIIECH T€OMETPUUYECKOU MPOTPECCHUHU.
JIMHENMHBIN M SKCHOHEHUHAIbHBIM pocT. Yucno e. @opmyna CIHOXKHBIX IPOLIEHTOB.
Hcnonp3oBaHue mporpeccuu Ais peleHus pealbHbIX 3a/1a4 MPUKIAIHOIO XapakTepa.

HemnpeppiBHBIE (GYHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpadUKOB
dbyakumii. ColicTBa (YHKIHMI HEMPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAJIOB IS PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMTPEPBHIBHBIX (YHKLUH IS peIIeHHs 3a/1a4.

[lepBas u Bropas npousBoaHbIe GyHKIMHU. OnpeneneHue, reOMeTpUIecKuii u GU3NnIecKuit
CMBICJI POU3BOIHOM. YpaBHEHHE KacaTeIbHOHN K TpaduKy G yHKIIUH.

[TpousBoaHbie sneMeHTapHbIX QyHKUUN. [Ipon3BoaHAsS CyMMBI, TPOU3BEAEHUS, YACTHOTO
¥ KOMITO3UIIMU (QYHKIIHH.

MHo:xecTBa M JIOTHKA

MHOecTBO, onepanu HaJl MHOKECTBAMHU M UX cBoiicTBa. Jlmarpammbl Diniepa—BenHa.
[IpuMeHeHne TEOpPETUKO-MHOKECTBEHHOIO anmnapara JJisg OMHCAHMS PEATbHBIX IPOLECCOB U
SIBIICHUM, IPU PEIICHUH 3a/1a4 U3 JPYTUX YU4EOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHYeCKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KJIIACC

Yucaa v BLIYUCIEHUS

HarypaneHuble u uenbie yucia. [IpuMeHeHuE NPU3HAKOB ACIMMOCTH UEIbIX YHCEI,
HanOobImi o0mmii nenutens (nanee — HOJl) u Haumenbiee obmee kpatHoe (manee — HOK),
OCTaTKOB MO MOJYJII0, aliropuT™Ma EBKkinaa 1s peieHus 3a7a4 B LENbIX YUCTaX.

KommiekcHpie uncna. AnreOpandeckas W TPUTOHOMETpHYECKass (OpPMBI  3alucH
KOMILJIEKCHOTO YHcJia. ApudMeTHdecKkue onepanuy ¢ KOMIUIEKCHBIMHE 4uciiaMu. M3o00paxenue
KOMIUIEKCHBIX YHMCEl Ha KOOpAMHATHOU mockoctu. @opmyna Myaspa. KopHu N-oii ctenenu u3
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KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN [UJIsl pelleHdus (GU3NYECKUuX U
reOMEeTPUUYECKHX 3a/au.

YpaBHeHHUs M HEPaABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C IOMOIIBI0 TPUTOHOMETPUUIECCKOU
OKPY>KHOCTH. PerieHue TpuroHoMeTpuuecKiuX HepaBeHCTB.

OcHOBHBIE METOIbI PELLICHHUS TOKA3aTeNbHBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALIUOHAIBHBIX HEPABEHCTB.

OcCHOBHbIE =~ METOABl  pEHIeHUsT CHUCTeM M COBOKYNHOCTEW  palMOHAJbHBIX,
UPPaIMOHATLHBIX, TOKA3aTEIBHBIX U JIOTAPHU(PMUIECKUX yPaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamHu.

[IpuMeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1ad U
3aad U3 Pa3NUYHBIX O0JacTed HAyKM W pPEaTbHOW JKU3HH, HHTEPIPETAIUs ITOTYYCHHBIX
pe3yJbTaTOoB.

DOyHKIUM U rpadpuku

I'padux kommosumuu GyHkiui. ['eoMmerpudeckue oOpa3bl ypaBHEHUW W HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U TPa(UKH.

['padugeckne MeTOnbl pEIICHHWS YpaBHEHWW W HEpaBeHCTB. [ 'padudeckne MeTOIbI
peuieHus 3a1a4 ¢ napaMeTpamH.

Hcnonb3oBanue rpadukoB (QyHKIUN 71 WCCICTOBAHHS MPOILECCOB U 3aBHUCHMOCTEH,
KOTOPBIC BOZHUKAIOT MPH PEIICHHUH 3a/1a4 U3 APYTUX YIeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana maTemMaTHyeckoro aHajaimsa

[IpumMeHeHne MpOr3BOIHON K MCCIEAOBAHUIO (PYHKIIUNA HA MOHOTOHHOCTH U OKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAMMEHbBIIIET0 3HAYCHU I HEeTIPephIBHOW (DYHKIIMK HA OTpE3Ke.

[IpuMeHeHre TPOU3BOAHONW I HAXOXKACHUS HAWUIYUILIEro pEelIeHUs B MPHUKIATHBIX
3ajavax, AJs ONpeAeNieHUs] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMyloil uiu
rpaguKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3HbIe 3EMEHTapHBIX
¢ynkuunii. [IpaBuna Hax0XA€HUS TIEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuil cMbICil MHTErpasia. Beraucienue onpenenéHHOro NHTerpaia
o ¢popmyne Hprorona-JleitOnuiia.

[Ipumenenne wWHTErpana A HAaXOXKACHHS IUIOMIAACH TUIOCKUX GUryp u 00BEMOB
r€OMETPUUYECKHUX TEJ.

[Tpumeps! pemennii nuddepeHIManbHbIX YpaBHEHUH. MaTemMaTinieckoe MOIeTupPOBaHUE
peaIbHBIX MPOLIECCOB C MOMOLIBIO UG (epeHIINATbHBIX YPaBHEHHIA.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIMI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOI'O 4JIEHa POCCHMCKOro OOIIeCTBA, MPEACTABIEHHWE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUCHUEM;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOKEHHUS K MPOILIOMY U
HACTOALLEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMIKEHHSAM POCCUHUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOJIb30BAHUE 3THUX JOCTUKECHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Hapona, c(HOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTHKEHUI HAyKH W JESTeNbHOCTbIO YYEHOTO, OCO3HAHME JMYHOTO BKJa/Ja B IMOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTHYECKOro BOCIMTAHMSI:

JCTETHMYECKOE  OTHOIIEHHWE K  MHUpPY, BKJIIOYash  3CTETUKY  MaTeMaTUYeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pacCyXACHUH, BOCHPHUUMYHBOCTh K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHNS:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUUECKUE 3HAHUsI B HHTEpecax 37J0POBOT0
u 0e3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHIA M OTAbIXA, peryisipHas (pu3ndeckas akTUBHOCTD ),
bu3HYECKOe COBEPIICHCTBOBAHKE MPH 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAHUE IICHHOCTH TPYIOJIO0US, HHTEPEC K pa3IuyHbIM chepam
po(hecCHOHANLHOM JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKCHHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymiell mpodeccuu ¥ pean30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4ecKoMy OOpa3oBaHUIO W
€caM000pa30BaHuUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAINPaBJICHHOCTH;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYNbTYpbl, MOHHMaHUE BIMSIHUS COIMAJIbHO-
SKOHOMHMYECKHUX TPOILIECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAaHUE
I00ATFHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHeHTalmus Ha  [PUMCHEHHE
MaTeMATHYECKUX 3HAHUU IS PEUICHUs 3a1ad B 00JacTH OKPYKAIOIIEH Cpellbl, TIIaHUPOBaHUE
MOCTYIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN JJI OKPYKAIOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHON NMPAaKTUKH, MOHMMAaHUE MaTeMaTHYECKOW HAyKH Kak cgepsl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH AJIS Pa3BUTHUSA LMBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMATUKM M MAaTEMAaTUYECKOU KYJIbTYypOU KaK CPEICTBOM IO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEOBATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbI

Ilo3naBaTebHBbIE YHHBePcadbHbIE YUeOHbIe e CTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE IMPU3HAKK MaTeMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OMPEICNICHUS MOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(UKAIMKU, OCHOBAHHUS HJsi 000OIIEHUS W
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOPMYIHpPOBaThH W MPEOOPa30BBIBATH CYKIEHHUA: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpedHst B (akrax,
MaHHBIX, HAOMIONEHWSX ©  YTBEPXKICHUSX, TMpeuiaraTh KPUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

JienaTh BBIBOJBI C HMCIHOJIb30BAHMEM 33aKOHOB JIOTMKH, JNEAYKTHBHBIX U HWHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUHN 110 aHAJIOTHH;

MPOBOJNTH CAMOCTOSATEIBHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSAMBIC U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH MNPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYACHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemeHust y4deOHOW 3agaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaWbOoNee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENIPHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareJnLCKUe AeiiCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIENOBATENLCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BOMPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUUE, MPOOIEeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
dbopMUpPOBATH THUMOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMHU, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI U BBIBOBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJI0/IeHUs], UCCIIeI0BaHUs, OI[CHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yIbTaTOB, BBHIBOJOB U
000011IEeHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaunmeii:

BBISBJISITH JeUIIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa HA BOMIPOC M IS
peuieHus 3a1auu;

BbIOMpaTh MH(GOPMALMI0O M3 HMCTOYHHUKOB PA3JIMYHBIX THUIOB, AaHAJIW3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaThb  HMH(POPMAIMIO, TPEACTABIAT, €€ B  pasiuuHBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO  CHOPMYIHPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPcATbHbIE YUeOHbI€ eliCTBUSA

Oo0wmenne:

BOCIIPHHUMATh U (DOPMYyITHpPOBATh CYXKIEHHUS B COOTBETCTBHHM C YCIOBHSMHU W LEISIMHU
oOIIeHus!, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M ITHCHhMEHHBIX
TCKCTAaX, JaBaTb TMOACHCHUA IO XOAY PCIICHHUA 3aJdadd, KOMMCHTHPOBATH HOHy‘-IeHHBII\/'I
pe3yabrar;

B X0j/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKIAaeMOH TEMBI, MPOOJIEMBI,
pemaemMoi 3aia4n, BHICKAa3bIBaTh HJICH, HAIICJICHHBIC HA TOUCK PEIICHUS, COMOCTABISATh CBOH
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHApY)KUBATh pa3inyhe M CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe HOpMyIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YJbTAThl PEIICHHUS 3aJaud, JKCIEPUMEHTa, HCCIICAOBAaHUS, NPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMaT BBICTYIUICHHSI ¢ Yy4ETOM 3a4ad  MPE3CHTAUU |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHUBepPcaJbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuszanms:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaAHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
U MBICIUTENIBHBIX TPOIIECCOB, HX PpEe3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3ysibTaTa pelieHrs MaTeMaTHYecKoH 3a1auu;

pEeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPH pPEUICHUH 33/Ja4d, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBHE pe3ylbTara LEAM U YCIOBHUSAM, OOBSICHATh MPUYUHBI
JOCTHKEHHUS! WM HEIOCTH)KEHMSI Ppe3yNIbTaTOB JAESITEeIbHOCTH, HAXOAWTh OMIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIBHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIMBUIYaJbHOU pabOTHI MpH
pelieHnd ydeOHBIX 3a7ady, NPUHHMATh 1€Ib COBMECTHOW JEsTeNbHOCTH, IUIaHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeneniaTh BHIbI paboT, JOTOBapHBAThCs, OOCYXAATh
MPOIIECC U PE3YNIbTAT padOThI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYNMOBBIX (GopMax paboThl (0OCykIeHUsl, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBINOJHATH CBOI YacTb pabOThl U KOOPIMHUPOBATH CBOM JAEWUCTBUS C
JIPYTUMH 4JI€HAMH KOMAaH/bI, OIICHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMO/ICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI
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K koHmy oOyuenust B10 kJjacce OOydarOMIMICS TOJIYYUT CICAYIONTHE TPEIMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paldoueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havasia
MaTEMaTHYECKOI0 aHaJIN3a:

Yucia 1 BbIYUCICHUSA:

CBOOOJHO ONEpPUPOBAThH MOHATUSMU: PALIMOHATILHOE YHCIIO0, OECKOHEUHAs! TIepruoanYecKas
NIpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXXECTBA PAIlMOHAIBHBIX U JCHCTBUTEIHHBIX
4Kcell, MOLYJIb IEUCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOIEHTHI JJIs PEIICHUs MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U peabHOU KU3HU,

NPUMEHATh TPUOMKEHHBIC BBIUUCIICHUS, TPABWIA OKPYIJICHHS, NMPHUKUAKY U OLECHKY
pe3yJsibTaTa BIYUCIICHNH;

CBOOOZHO ONEpUPOBATh MOHSATHEM: CTENEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTENBHBIX YHCEN JJSl pelIeHMs] MPaKTUYeCKUX 3aaady U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJIHO ONIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEICHH;

CcBOOOHO ONEPUPOBATH MOHATHEM: CTEMEHb C PAllMOHATBHBIM MIOKa3aTelleM;

CBOOOZHO OMNEpUPOBATH MOHATUSAMU: JorapudM 4Yucia, JECATHYHbIE M HATypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: CHHYC, KOCHHYC, TQHT€HC, KOTaHI€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI€HC YKMCIIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTH  MHOHATHUSAMH:  TOXIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIBHBIE YPABHEHHUS U YPaBHEHHUSI-CIEACTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIe METOAbl PEIICHUS pPAalMOHAIBHBIX W JIPOOHO-palOHAIBHBIX
YPaBHEHUMH, IPUMEHATH METOJl UHTEPBAJIOB JIIsl PEIICHNSI HEPAaBEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW NEepeMEHHOW, MHOTOWIEH C
HeNbIMU KO3 GUIMEeHTaMH, KOPHH MHOTOUWIEHA, MPUMEHSTh JeJeHHe MHOIO4WIeHa Ha
MHOT'OWJIEH C OCTaTKOM, TeopeMy be3y n Teopemy Buera nns pemenus 3anay;

CBOOOJHO ONEpUPOBATh TMOHATHAMM: CHUCTEMa JIMHEWHBIX ypaBHEHHMH, MaTpuIla,
ONpEAEIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUUYECKHH CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juisi BBIYUCICHUS €r0 3HAUYEHMs], IPUMEHATh ONPEACIUTENHN ISl PEIIECHUs
CHUCTEMBI JIMHEHHBIX YPAaBHEHUN, MOJIEIMPOBATH pEalbHbIE CUTYallUH C IOMOIIBIO CUCTEMBI
JUHEMHBIX YpPaBHEHMH, HCCIENOBaTh IIOCTPOECHHBIE MOJEINM C IMOMOLIBI0 MAaTpull H
OINpEeAEINTENEH, UHTEPIIPETUPOBATH ITOIYYEHHBIN pE3yNbTaT;

WCITOJIh30BaTh CBOMCTBA JIEHCTBHI C KOPHAMH JIJIsl TPeoOpa30BaHUs BBIPAKCHUH;

BBIMOJHATh MPEOOpa3OBaHUS YHCIOBBIX  BBIPDAKEHUH, COAEpXKAIIMX CTENEHH C
PalMOHATILHBIM [T0KA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA JIOTapu(pMOB JUIsI MpeoOpa3oBaHUs  JIOTapHPMHUUECKUX
BBIPAXKEHUI;

CBOOOJAHO  OMEpUPOBaTH  MOHATHSIMH:  HMppAllMOHANbHBIE,  IOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE YpaBHEHHUS, HAXOAUTh UX PELICHHs C MOMOLIbI0 PABHOCHIIBHBIX MEPEX0JI0B
WJIM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUEcKHe  (QopMyJabl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;
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CBOOOJHO OINEpPUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, IPUMEHATH
HE00X0uMbIe (OPMYITBI ISl pEILICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUH;

MOJICIUPOBATh pEAIbHbIE CUTYallMd Ha S3bIKE aiureOpbl, COCTaBIATh BBIPAKCHUS,
YPaBHEHMsI, HEpPaBEHCTBA II0 YCJIOBUIO 3a/ayM, HCCIEI0BaThb IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM alapaTa anreopsl.

DYyHKIUHA U IPaPUKH:

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: (DYHKIMS, CHOCOOBI 3alaHusl (YHKIWH, B3aUMHO
oOpaTHble (QYHKIIUU, KOMIO3HUIMS (QYHKIUNA, Tpaduk (YHKIHUH, BBIIOJHATH SJIEMEHTApPHBIC
npeoOpa3zoBanus rpaduKoB yHKIIHIH;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: OOJIACTH OMpPEICNCHUS] M MHOXXECTBO 3HAYCHUU
GyHKUIMHY, HYTH QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO ONEPUPOBATH MOHATHSAMU: YETHBIE M HEYETHBIC (DYHKIUHU, NEPUOIUYECKHE
(GyHKLINH, HPOMEKYTKM MOHOTOHHOCTH (YHKLHH, MAaKCUMyMbl M MHHUMYMbI (DYHKIHH,
HanOoJIbIlIee M HaUMEHbIIIee 3HaUeHNEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJHO OINEPHUPOBATH MOHATHSIMHU: CTENEHHass (DYHKIHMS C HATypalbHbIM W IIEIBIM
HokaszareseM, rpauk CTeNeHHON (YHKIMM C HaTypajJbHBIM U LEJIbIM IOKa3aTeneM, rpaduk
KOpHs N-0M CTENeH! Kak (pyHKIUU 0OpaTHOH CTENEHU C HaTypaJlbHbIM IIOKA3aTEeNeM;

ONEepUpOBATh MOHATHAMM: JMHEWHas, KBaJpaTu4yHas W ApoOHO-IHMHEHHas (QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHOE UCCIIEI0OBAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO ONEpHPOBATh MOHATUSAMM: IOKa3aTelbHas M Jorapupmuueckas GyHKLIUHU, UX
CBOMCTBA U rpadMKH, UCIIOJIb30BaTh UX I'paUKNU A7 pEIeHUs] ypaBHEHUI];

CBOOOJHO ONEpUPOBATh MOHATHAMH: TPUTOHOMETPHYECKAs OKPY)KHOCTb, ONpeAeTIeHHE
TPUTOHOMETPHUYECKUX (DYHKIIUN YHUCIOBOTO apryMEeHTa;

UCNONb30BaTh rpaduku (PyHKIUHM A7 MCClIeAOBaHMs IPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB M PEalbHOM JKU3HU, BbIpaXaTb (hopMylamu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OIEPUPOBATH MOHATHAMHU: apupMeTHUYecKass U reoMeTpudecKasl Imporpeccus,
0eCKOHEUHO yObIBarOIIasi FeOMETPUUECKasi MPOrPeccHsl, TUHEHHBIN U SKCIIOHEHIIMAIBHBIN POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh IPEJCTABICHUE O KOHCTAHTE,

UCIIO0JIb30BaTh MPOTPECCHH VIS PELICHUS PEaTbHbIX 3a7ay MPUKIATHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh MNOHATUSAMM:  IIOCIEJOBATEIBHOCTh, CHOCOOBI  3aJaHus
[I0CJIEI0BATENBHOCTEN, MOHOTOHHBIE M OIPaHMUYEHHBIE TIOCIIEJ0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKACHUS MATEMaTHYECKOTO aHalTN3a KaK aHalin3a 0ECKOHEYHO MaJlbIX;

CBOOOJHO ONEPHPOBATH MOHATUSMH: HENPEpbIBHBIE (DYHKIMH, TOYKH pa3pbiBa rpaduka
GyHKIMH, aCUMITOTHI Tpadrka GyHKIINH,

CBOOOJHO ONEpPUPOBATH NOHATUEM: (DYHKIMS, HENpepbiBHAas Ha OTpE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH JIUIs peIICHHs 3aa4;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: TIE€pBas U BTOpas NPOM3BOJAHBIC (DYHKIIHH,
KacaresbHas K TpaduKy QyHKINU;

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, MPOU3BEIEHHUS, YacCTHOTO M KOMIIO3UIUHM JIBYX
(GyHKUUH, 3HATh TPOU3BOIHBIC JIEMEHTAPHBIX (YHKLINH;

UCIIOJIb30BaTh T€OMETPUYECKHUI U (PU3UUECKUIN CMBICT IPOU3BOTHOM JJIsl peILICHHs 3a/1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpalluy HaJl MHOXKECTBAMH;
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UCIIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN ammapar Ui ONUCaHUs PeabHBIX MPOLECCOB
U SIBIICHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: OIpEJcIieHHe, TeOopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, [JOKa3aTelIbCTBO, PpABHOCWIIBHBIE YpPaBHEHUsS H
HEPaBEHCTBA.

K xonny o0ydenus Bl11 kJacce 0OOydYaroIIUiics MOMYYHUT CIEIYIOIIUE MpPEIMETHBIC
pe3yabTaThl MO OTAEIBHBIM TeMaM paloueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havasa
MaTeMaTHYECKOr0 aHAJIN3a»:

Yucia U BLIYMCICHUA:

CBOOOJHO OIEPUPOBATH MOHATHUSAMHU: HATYpaJbHOE M II€JI0O€ YHUCIIO, MHOXECTBA
HATYpaJIbHBIX M IENBIX YHUCEI, UCIOIb30BaTh NpU3Haku aenumoctH nensix yrcen, HOJ[ u HOK
HaTypalbHbIX YHCEIN I PELICHUs 3a1a4, IPUMEHATh anroput™ EBkinaa;

CBOOOJHO ONEpUPOBATh MOHATUEM OCTATKa IO MOJYJIIO, 3alIUChIBATh HATypallbHbIEC YUCIIA
B Pa3JIUYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

CBOOOJHO ONEPUPOBATh MOHATHAMM: KOMIUIEKCHOE YHMCIO U MHOMKECTBO KOMIUIEKCHBIX
quces, MPeICTaBlIATh KOMIUIEKCHbIE YHcia B alreOpandeckod U TPUTOHOMETpUYECKoi (opme,
BBINOJIHATH apU(PMETUYECKHE ONEPALIUU C HUMHU U N300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU:  HppPALMOHANbHbIE,  IOKa3aTelbHbIE U
Jorapu(pMUUECKUEe HEPABEHCTBA, HAXOAUTh X PELICHUS C TOMOIIBIO PAaBHOCHIIBHBIX I1€PEXO/IOB;

OCYILECTBIISATh OTOOP KOPHEH MPH PEIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJHO OIEPUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HEo0XoauMBbIe (OPMYIIBI ISl pEILICHHsI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO OINEPHUPOBATH MOHATUAMHU: CUCTEMA M COBOKYIHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCWIIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUs CUCTEMbI U COBOKYITHOCTEH
palMOHANBHBIX, MPPAMOHANBHBIX, IOKA3aTEIbHBIX W JIOTApU(PMHUECKUX YpaBHEHHH W
HEPaBEHCTB;

pelmaTh palUOHAIbHbIE, HUppallMOHAIbHBIE, IIOKa3aTelbHbIE, JOrapuMmuyeckue u
TPUTOHOMETPUUYECKHE YPAaBHEHMSI U HEPABEHCTBA, COIEPIKAINE MOAYIIH U TapaMeTphl;

OPUMEHSATH TpaguuecKiue METOIbI ISl PELICHUs] YPaBHEHUH 1 HEPAaBEHCTB, a TaKXkKe 33134
C MmapaMeTpaMu;

MOJICIUPOBaTh PpEAJIbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKECHHUS,
YPaBHEHMsI, HEPAaBEHCTBA M MX CHCTEMBI IO YCIOBUIO 3a/a4yM, MCCIEN0BaTh IOCTPOCHHBIE
MO/JIENIU C MCIIOJIB30BAHMEM aIllapaTa ajareOpbl, MHTEPIPETHPOBATH MOJTYYECHHBIA PE3yNIbTaT.

DYyHKIUHA U IPaQUKH:

CTPOUTH TpapUKH KOMIO3MLUU (YHKIUH C MOMOIIBIO 3JIEMEHTApPHOIO UCCIEI0BaHUS U
CBOMCTB KOMIIO3UITUH ABYX (DYHKITHI;

CTPOUTh TEOMETpUYECKHe O00pa3bl YypaBHEHWH M HEPABEHCTB Ha KOOPIMHATHOU
IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: TPadUKH TPUTOHOMETPUICCKUX (YHKIIHIA;

IPUMEHATh QYHKIMH U1 MOJETUPOBaHMS U UCCIIEIOBAHUS PEAbHBIX IPOLIECCOB.

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

UCTOJIb30BaTh MPOM3BOIHYIO JUISI HCCIeNOBaHMA (YHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI;

HaXOJAUTh HauOoJblIee U HAUMEHbIIIee 3HaUeHUs (DYHKIMHM HENPEPBIBHON Ha OTPE3KE;
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UCTIOJIB30BaTh MPOU3BOIHYIO ISl HAXOXICHUS HAMIIYUIIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-PKOHOMHUYECKHX, 3a/a4ax, JUI OMpEAETICHUS CKOPOCTU M YCKOPEHHS
npoiiecca, 3a1aHHOTO (OpMYIIOi Uil rpaduKoMm;

CBOOOJTHO OTICPUPOBATh MOHITHAMU: TIEPBOOOpPA3Hasi, ONPEIEIEHHBIA HHTETPAI, HAXOAUTh
NepBOOOpA3HbIC AJIEMEHTAPHBIX (YHKIHMHA W BBIYUACIATH WHTErpan mo ¢opmyne HprotoHa-
Jletibunma;

HAXOJHTh IJIOMAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIILIO HHTETPAIIA;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJECIMPOBAHUHM Ha MPUMEpPE COCTABJICHUS
nuddepeHIMaTbHBIX YPAaBHCHHU;

pemaTh NpUKIaJHbIe 3a/1a4d, B TOM YHCJIE COLMAIbHO-DPKOHOMHUYECKOTO U (PU3MUECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHUYECKOTO aHAIN3A.
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TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmsbl Bcero Konrpoabnpie  TMpakriieckue o0pa3oBaTte/ibHbIE
padoThI padoTshI pecypesI
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
1 MHuorowiensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
YpaBHEHUU
5 Oynknuu v rpaduku. CrernenHas GyHKIUS ¢ 12 1
L[eJIbIM TIOKa3aTeNeM
3 Apudmerndeckuil KOpeHb N-0i CTENEeHH. 15 1
HppauunonaibHble ypaBHEHUS
4 [TokazarenpHas ¢pyHkums. [lokazarensHbIe 10 1
ypaBHEHUS
5 Jlorapudmuaeckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuieckue BbIpaKeHUS U 99 1
ypaBHEHUS
7 [TocnenoBaTeTbHOCTH M TIPOTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IponzBoanas 20
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NMPOrpamMMbI Bcero Konrpoapueie  Tpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas u uHTETpal 12 1
3 I'paduku TpuroHoMeTprUeCKUX QyHKITAMN. 14 1
Tpuronomerpuyeckrue HepaBeHCTBA
4 HppatnmonanbsHble, MOKa3aTeIbHBIC U 24 1
JorapuMuUecKre HepaBeHCTBa
5) KommiekcHbie uncia 10
6 Harypanbnble u 1iensie yucia 10
CucreMbl paloHaNBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUU
8 3ajaun ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTa ugpoBbie
n/n Tema ypora Bcero Konrposenpie  TMpakrueckue i[fiy‘leﬂl/lﬂ :)Iﬁlc)baI;OBaTeJIbele
padoTsbI padoThI pecypenr
1 MHOXeCTBO, orepaluy HajJ MHOKECTBaMHU 1
1 UX CBOMCTBa
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopEeTHKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelIeHHs 3a1a49
Pammmonansubie yncna. OOBIKHOBEHHEIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOANIECKUE APOOH
Parnonansubie uncia. OOBIKHOBEHHBIC U
5) JeCATUYHbIE JPOOHU, IPOLIEHTHI, 1
OCCKOHEYHBIC MTEPUOANIECKUE APOOH
6 [Ipumenenne qpoOei u MPOIEHTOB IS 1
peuieHust MPUKIAIHBIX 33124
7 [Ipumenenue qpoOei U IPOIIEHTOB TSt 1
pelieHus MPUKIIAIHBIX 33134
8 JleicTBuTENbHBIE KA. PalinoHanbHbIe U 1
HUPpAIMOHAIILHBIE YHCIIa
9 Apudmernueckre onepanuu ¢ 1
JICUCTBUTCIIBHEIMH YU CIaMH
10 Moaynb AEHCTBUTEIBLHOIO YKCIIA U €T0 1
CBOMCTBaA
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11

[TpuGnmuxEHHbBIE BHIYMCIICHUS, TPaBHUIIa
OKpPYIJICHUS, IIPUKHUJIKA U OLICHKA
pe3yJIbTaTa BEIYUCICHUN

12

OCHOBHBIE MCTOBI pCIICHHUA LCJIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METO/IBI PEIICHHS IIEIBIX 1
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHorowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHoro4sIeHb! C HETbIMH KO3 UITHEHTAMH.

Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

18

Pewienne cucreM JIMHEWHBIX YPaBHEHUN

19

Marpuia cucTeMsl JIMHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICII U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurtenb MaTPULBI 2X2, €T0
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUKCJICHHC €TI0 3HAUCHHS

21

[TpumeHeHue onpeaenuTeNs Uil pelieHus
CHCTEMBI JINHEHHBIX YPaBHEHUI
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22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN

23

Pewrenne npukiIagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUIN

24

KonTtponbHas pabora: "PanronansHbie
ypaBHEHHUA U HepaBeHCTBA. CrcTeMbl
JIMHENHBIX YpaBHEHUN"

25

OyHKIUS, CTIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpatubie pynknnn. Kommosumus

byHKIMHA

26

I'paduk pyHkumm. dnemMeHTapHBIC
npeoOpa3oBaHus rpapukoB GyHKIUN

27

O0nacTp onpeneneHns 1 MHOKECTBO
3HayeHul pynkunu. Hynu ¢pynkuun.
[IpomexyTKH 3HAaK MMOCTOSTHCTBA

28

UeErHbie 1 HEUETHBIC PYHKIIUU.
[Tepuonnueckue Gpynkiuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiee n HanMeHbIlIee 3HAYCHHUE
GYHKIMH Ha IPOMEKYTKE

30

JluneliHasi, KBaJpaTU4Has U JPOOHO-
AUHeNHas pyHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
NOCTPOCHHE TPAPUKOB STHX HYHKINN

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX YHKITUN

33

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunoMm
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Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeneM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3areiieM. E€ cBolicTBa U
rpaduk

36 KonTtponbnas padora: "CrenenHas
dbynakuus. E€ cBolicTBa u rpadguk"

37 Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepXKalINX CTETIEHH U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepXkKalINX CTETIEHH U KOPHU

41 [IpeoOpa3zoBaHMs YUCTOBBIX BHIPAKCHHH,
CoJIeprKalIiX CTENEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHUS] UPPALMOHATBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEILIEHUS UPPALIMOHATIBHBIX
ypaBHEHUU
Uppanuonanbubie ypaBHeHU. OCHOBHBIE

44 METO/Ibl PEIICHUS HpPaAIlMOHATBHBIX

ypaBHEHUU
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PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU

4 UPPALMOHATIBHBIX YpaBHEHUI

46 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
UPPaAMOHATILHBIX YPaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

48 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUU
UPPALMOHATIBHBIX YpaBHEHUI
CgoiicTBa u rpaduk KOpHs N-0if cTeneHu

49 KaK QYHKIIH OOpaTHOW CTETICHH C
HATYpaJIbHBIM MOKa3aTelieM
CgoiicTBa 1 rpaduK KOpHS N-0il CTETICHU

50 KaK (PyHKIIMH OOpaTHOW CTENEHH C
HATypaJIbHBIM MMOKa3aTelieM
KonTtponbnas pabora: "CBoiicTBa u rpadux

51 KOpHs N-o#i cTrenenu. MppannoHansHbIe
ypaBHEHUS"

59 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

53 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

54 CrerneHb ¢ pallMOHALHBIM [TOKa3aTeIeM U
e€ CBOIICTBa

55 [oxa3zaTtenpHast QpyHKIM, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpadguka GyHKITUN 15

pelueHus ypaBHEHU I
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Hcnonp3oBanue rpaduka GyHKIMM 1715

57 . 1
pelIeHns ypaBHeHU!
[Toxa3zatenbHble ypaBHeHUSI. OCHOBHBIC

58 METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE

59 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHBIE

60 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX 1
ypaBHEHUU

61 KonTtponpHas padora: "I[lokazarenbHas 1
¢dbynakuwms. [TokazarensHble ypaBHEHUS"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTsa jgorapudpma 1

64 Jlorapudm umncna. CoiicTBa Jorapudpma 1

ATUYHBIC U HAT bHBIE JIOTapU(PMBbI

65 ec € U HaTypajbHbIE JIOTa 1

66 JlecaTUUHBIE U HATYypaJIbHBIE JTOTapH (MBI 1

67 [IpeoOpazoBanme BBIpaXEHUH, CONECPKAIIIX 1
sorapudMbl

68 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
sorapuMbl

69 [IpeoOpazoBanue BEIpaKEHHIA, COAEPIKALIIX 1
J0rapupmbl

70 Jlorapudmudeckas hpyHKIms, €€ CBOWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U 1
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rpaduk

Hcnonb3oBanue rpadguka GyHKITUN 15

72 pelueHus ypaBHEHU I

73 Hcnonb3oBanue rpadguka GyHKIUN 15
pellIeHNs] ypaBHEHUI
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

74 METObI peIIeHus Torapu(HPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

75 METOBI peIIeHUs Torapu(HPMUIECKUX
ypaBHEHUU
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
JorapupMUUECKUX ypaBHEHUI

78 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
norapupMHYECKUX ypaBHEHUI

79 Kontpoinbnas pabora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypapaenus"

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

81 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC
YHCIIOBOTO apryMEHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHTEHC
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YUCIIOBOI'O ApTyMEHTA

Tpuronomerpuyeckasi OKpy>KHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GYHKLINI YUCIOBOTO apryMEHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

85 OTIpeIeTICHUE TPUTOHOMETPHUECKUX 1
(G yHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYITHI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAXKEHUMN

01 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

92 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKECHUI

93 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPKEHUI

94 PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

95 Pemenne TpuroHOMETpUIECKUX YpaBHEHUM 1

96 Perienne TpUrOHOMETPUYECKUX YPaBHEHHIH 1

97 Pemenne TpuroHOMETpUIECKUX YpaBHEHUM 1

98 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIH 1

99 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1

100 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1
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KonTtponbnas pabora:

101 "TpUTrOoHOMETPUYECKUE BBIPAKECHUS U
TPUTOHOMETPUUYECKUE yYpaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 nocJyeoBaTeabHocTel. Meton
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 noclie0BaTeNbHOCTH. VicTopus aHanm3a
OCCKOHEUHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruieckas
nporpeccust

107 Cymma 6eCKOHEYHO yOBIBAIOMICH
reOMEeTPHUUECKOI mporpeccuu

108 JIMHENHBIN ¥ YKCIIOHEHUMAIIbHBIA POCT.
Uucno e. @opmyra CIOKHBIX TPOLIEHTOB

109 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT.
Yucno e. DopMyra ClI0KHBIX MPOILEHTOB

110 Hcnonb30Banue MpOrpeccuu sl pelieHus
peaIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

11 KonTtponbnas pabora:
"ITocnenoBarenbHOCTH U porpeccun”

112 HenpepsiBHbIC (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKOB
byHKIUI

114 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
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OTpe3Ke

CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha

115
OTpe3Ke

116 MeTto1 MHTEPBAJIOB [Tl pEIICHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB [T pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMH 1715 pereHust 3a1a4

120 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
GbyHKIUH 1715 pereHust 3a1a4

121 [TepBas 1 BTOpast NpoOM3BOAHBIC (QDYHKIIHH

122 Onpez[eneHHve, TE€OMETPUUYECKUN CMBICT
IIPOU3BOTHOM

123 Onpez[eneHHUe, (bu3MUECKUN CMBICTT
IPOU3BOIHOM

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA

125 YpaBHeHUEe KacaTeNlbHOW K TpaduKy
byHKIUHA

126 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIMH

127 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI

128 [IpousBoHAsE CyMMBI, POU3BEICHMUS,
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKITUH

129 [Ipown3BoHAS CyMMBI, TPOU3BEICHHS,
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YaCTHOTO ¥ KOMITO3UIMU (QYHKINUN

[TpousBogHast CyMMBI, TPOU3BEACHHUS,

130 ) 1
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKITUH
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHMi: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIUN"
134 Hrorosast KoHTpoJbHASA paboTa
135 HroroBast kKoHTpoOIbHAs paboTa
136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AINAS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME
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11 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcsl

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
vccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTH U BKCTpeMYMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

IIpuMeHeHne POU3BOIHOM K
uccaeaoBaHuio PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

Haxoxneaue HaubOIbILIErO U

HaVMEHBIIIETO 3HAYEHUsI HENIPEPBIBHOU

(byHKIMN Ha OTpE3Ke

Haxoxnenue HanOOJIBIIETO U
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HaVMEHBIIIETO 3HAYEHUs] HEIIPEPBIBHOU
GbyHKIIMHM Ha OTpE3Ke

Haxoxnenue HauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(GyHKINU Ha OTpE3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHHUS HENPEPHIBHOM
(byHKIMN Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHUS HENPEPHIBHON
(GbyHKIIMHM Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHHUS HENPEPHIBHOM
GbyHKIIMHM Ha OTpE3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXO0XJCHUS HAUJTYUILIEro pelieHus B
MPUKIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HaXO0XIACHUA HaI/IJIY‘-II_HeFO peH_IeHI/IH B
HpI/IK.HaI[HBIX 3agadyax

15

[Ipumenenne npou3BOIHOM IS
OmpeIeTIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOro (GOPMYIION UK
rpaduKom

16

[IpumeneHnne npou3BOHOM IS
ompeIelIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOr0 GOPMYIIONH UK
rpadgukom
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17 Kommosurus ¢pyHKImit

18 Kommnosumus pyakmmit

19 Komnozunust pyHKIui

20 I'eomerprueckue oOpa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opa3sl ypaBHEHU HA
KOOPJMHATHOM MJIOCKOCTH

99 KonrtponsHas padora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM"

93 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NEepPBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIUN.
[IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX

o5 ITepBooOpazHbIe HIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XICHHSI IEPBOOOPAZHBIX

26 WuTterpan. ['eomeTpudyeckuii CMbICIT
UHTErpaja

97 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyse Herorona-Jleibouuia

28 Beruncnenue onpenenéHHoro HHTerpana
no opmyne Herorona-JleliOuuma

29 [IpumeHneHne nHTerpana 1 HaXoXKACHUS
TIoMIaIel TUIOCKUX (PUTYp

30 [IpumeHneHne nHTerpana 1 HaXoXKACHUS
00BEMOB reOMETPUUECKHX TeI

31 [Tpumeps! pemeHunit qudpepeHaITbHbIX

YpaBHEHUU
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[Tpumeps! pereHnit quddepeHaIbHbIX

32 .
ypaBHEHHHA
MaremaTHuecKkoe MOJCIINPOBaHUE

33 pEATBHBIX MPOLIECCOB C MOMOIIBIO
Qg depeHIManbHbIX ypaBHEHUN

34 Kontponbras padota: "[lepBooOpaznas u
uHTerpan”

35 Tpuronomerpudeckue GyHKIIUU, HX
CBOICTBa U TpaduKku

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIIUU, HX
CBOICTBa U TpaduKu

38 Tpuronomerpuueckue QyHKINH, UX
CBOICTBa U TpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YPaBHEHHH C IOMOIIIbIO
TPUTOHOMETPHYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHIX

YPABHEHUH C ITOMOILBIO
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TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenue TpuroHoMeTpuuecKux

44
HEPABEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 PereHne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKITAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHEIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

50 OcHOBHEIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

52 OcHOBHEIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

53 OcHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

55 OcHOBHEIE MCTOJbI pCHICHUSA
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/TbI pEIICHUS
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norapuMUYECKUX HEPABEHCTB

OcHOBHBIE MCTOJbI pCUICHUSA

> UppaloOHATLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalvoOHAIBbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHATLHBIX HEPABEHCTB
61 I'padguueckue MeTo bl peLIeHus
UppalMOHAIBHBIX YPaBHEHHM
62 I'paduueckue MeTOIbI peLICHUs
UppalMOHABHBIX YPaBHEHHH
63 I'padguueckue MeTo bl peLIeHus
[I0KA3aTeNIbHBIX YPAaBHEHUHN
64 I'padguueckue MeTo bl peLIeHus
MIOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTOIbI peLIeHUs
norapuMUYECKUX ypaBHEHUN
66 I'paguueckue MeTo bl peLIeHus
Jorapu(pMHUECKUX HEPABEHCTB
67 I'padguueckue MeTo bl peLIeHus
Jorapu(pMHUECKUX HEPABEHCTB
I'padmyeckue MeToabl pemieHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
69 I'paduaeckre MeTOaBI PEIICHHS
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MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUI

70

I'padmyeckue MeToabl perieHus
MOKa3aTeIbHBIX U JOTapU(PMHIECKUX
HEPABCHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(PpMUUECKUX
HEPaBEHCTB

72

Kontponbnas padota: "UppanmonaibHbie,
MOKa3aTeabHbIE U JIOTapUPMUUECKHEe
HepaBeHCTBA"

73

KomrmnekcHbie uncna. AnreOpanyueckas u
TpUTOHOMETpHUYEcKasi (pOpMbI 3arucu
KOMIUIEKCHOTO YHClia

74

KomrmekcHbie uncna. AnreOpandeckas u
TpUTOHOMETpHUYECcKast pOpPMBI 3arucu
KOMILJIEKCHOTO YKciia

75

Apudmernueckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMU

76

Apudmerndeckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaMU

77

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

78

N306paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHCiIa

80

®opmyna Myapa. Kopau n-oii ctenenu
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M3 KOMIIJICKCHOI'O 4ucJjia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJT IJI

81 pemeHust GU3MIECKUX U TeOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie
yucna"

83 HatypanbHble u 1enbie urcia

84 Harypanbnble u 1iensie yucia

85 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
LEeJbIX YUCEell

86 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
I[EJTBIX YUCEIl

87 [IpymeHeHne MPU3HAKOB AETUMOCTH
mensix yncen: HOJL u HOK

88 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
nensix yncen: HOJL u HOK

89 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
I[EJTBIX YUCEI: OCTATKH 110 MOJTYITIO

90 [IpymeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJTIO
[TpuMmeHeHne MPU3HAKOB AETUMOCTH

91 LEJIBIX YUCeN: anropuT™ EBkimma mist
pelIeHuns 3a/1a4 B LEJIbIX YncIax

92 KonrtponsHas padora: "Teopus nemnbix
yucen"

93 CucreMa 1 COBOKYITHOCTh YPaBHEHUU.

PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
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CICOCTBUA

94

CucreMa 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

95

OcHOBHBIE MCTOJBI pCHICHUA CUCTEM U

COBOKYITHOCTEH palmOHaJIbHbIX YPAaBHEHUI

96

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEW MPpallMOHATIBHBIX
YpaBHEHUI

97

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

98

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM NOKA3aTEIbHbBIX
YpaBHEHUU

99

OCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHU

100

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(MUIecKux
ypaBHEHU

101

[IpuMeHeHne cUCTEeM K PELIEHUI0
MaTeMaTUYeCKUX 3a/a4 U 3aJ1a4y 13
pa3IUYHBIX 00JIacTel HAyKW U PeaIbHOU
KU3HU, HHTEPIPETALUs OTy4YECHHBIX
pe3yNIbTaTOB

102

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MATCMAaTHYCCKUX 3aJa4 M 3aJJa4 U3

37




pa3nuYHBIX 001acTe HAYKH U peallbHOM
KU3HU, MTHTEPIPETALUs I0JTy4YCHHBIX
pE3yJIbTaTOB

IIpumeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3ajad U 3a7ad u3

103 pa3nuYHBIX 001aCTe HAYKH U pealbHOM
KU3HU, HTHTEPIPETALUs OTy4YECHHBIX
pe3yNIbTaToB
KonTpomnbnas pabota: "Cucrembl

104 panMoHaNBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUN"

105 PaunoHaneHbIE ypaBHEHUS C IapaMeTpaMu

106 ParnmonansHble HEpaBeHCTBA C
napameTpamu

107 PanmonaneHbIe cUCTEMBI C MTapaMeETpaMu

108 HppannonaibHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMmu

109 HppanuunoHaibHbIe CUCTEMBI C
napameTpamu

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHBIE CUCTEMBI C TTApaMETPaMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPAaBEHCTBA C IapaMeTpamMu

113 Jlorapudmudeckue CuCTEMBI ¢

napameTpamu
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114 TpuroHomerpudeckue ypaBHEHUS C
napaMeTpamMmu

TpuroHoMeTpuyecKrue HEPaBEHCTBA C
napameTpamu

115

TpuronoMeTpuyecKue CUCTEMBI C
napameTpamu

116

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTHYECKUX MOJIENel peabHbIX
CUTYyallUil C MOMOIIbIO YPaBHEHUH C

napameTpamu

[TocTtpoeHue u uccnenoBaHue
118 MaAaTEMAaTHYCCKHUX MOI[GHGﬁ PCATBHBIX
CUTYyallUil C MOMOIIBIO CUCTEM YPABHEHHI

C mapaMeTpamMu

[TocTtpoeHue u uccnenoBaHue
119 MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN

C mapaMeTpamMu

120 KonrtponbHas pabdora: "3anaun ¢
napaMmerpamu”

[ToBTOpenue, o600mIEH e,

12 1 e n
cucreMarusalusa 3HaHUU: YPaBHeHI/IH

122 [ToBTOpeHue, 06001IeHNE,
cucTtemaTtusanus 3HaHuil: "YpaBHeHus"

[ToBTOpenHue, 06001IeHNE,
123 cUCTeMaTu3alusl 3HaHu|: "Y paBHEHUSI.
Cucremsl ypaBHeHUN"

124 [ToBTOpeHue, 0600IIEHNE,




cucremarusanus 3HaHuii: "HepaBeHncraa'

[ToBTOpenue, o600IIEHNE,

125
cucreMaTtu3anus 3Hanuii: "HepaBencrpa"

126 [ToBTOpenue, o600IIEHNE,
cucrtemaTtusanus 3Hannii: "HepaBencrna"
[ToBTOpenue, 06001IEHNE,

127 cucreMaTtu3anus 3Hanuii: "[IponsBoaHas u
e€ mpuMeHeHue"
[ToBTOpenHue, 06001IeHNE,

128 cucreMaru3anus 3Hanui: "IIponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 0600IIEeHNE,

129 cucteMatuzanus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 0600IIEeHNE,

130 cucreMaTtu3anus 3Hanui: "MHTerpan u ero
npuMeHeHue"

131 [ToBTOpenHue, 06001IeHNE,
cucteMaTtu3anus 3HaHui: "OyHkuun"

132 [ToBTOpeHue, 06001IeHNE,
cucreMaTtu3anus 3HaHui: "OyHkuun"

133 [ToBTOpeHue, 0600IIEHNE,
cucremaTtusanus 3Hanuil: "Oynkuun"

134 HToroBast KOHTpOJIbHAs paboTa

135 HroroBast koHTpOIBHAS paboTa

136 [ToBTOpenHue, 06001IeHNE,

cucTeMaTH3allus 3HaHUI

40




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136

10

41




42



YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

43
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