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IMNOACHUTEJIBHASA 3AIINCKA

VYyebOHblli Kypc «AnreOpa M Hayajga MaT€MaTUYECKOIO aHAJIU3a» SBISETCS
OIHUM W3 Hambojee 3HAYMMBIX B IMPOTpamMMe CpPeIHEro o0Imero oOpa3oBaHUS,
IIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0azy AJis
U3yYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroil CTOPOHBI, (POpMHUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE OOyYarolMXCSd Ha YPOBHE, HEOOXOIUMOM
JUTISl OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMS, HUCTOPHUH, CJIOBECHOCTH U APYTHX
JUCIMIUIMH. B paMkax maHHOro y4deOHOro Kypca oOydarommecs OBJIaJI€BalOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOH HaykH, KoTopas (opMyiaupyeT cBou
JOCTHKEHMS B MAaTEMaTu4eckon hopme.

VY4eOHblll Kypc anreOpsl M Hayal MaTeMaTHUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY I YCTEIIHOTO OBIAJCHUS 3aKOHAMU (U3WKH, XUMUU, OHOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pa3BUTUS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEAHEBHOM XU3HU. B TO ke Bpems oBiajeHHe aOCTPaKTHBIMU U JOTHYECKU
CTPOTMMHU KOHCTPYKLMSMHU aiIreOpbl M MAaTeMaTHYEeCKOro aHajlu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKA3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U paccy’kJaTh NEAYKTUBHO, UCIIOJIb30BAThH
000011IeHNEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHAJOrui, (GopmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xonme usyuenus yueGHOro Kypca «Anredbpa M Hayajla MaTeMaTHYECKOTO
aHaJIn3a» 00ydYarolMecs IMOTy4aroT HOBBIM ONBIT pEIICHUs NPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO IOCTPOEHUSI MATEMAaTUYECKUX MOJEJECH pealbHbIX CUTYalUH,
UHTEPHpPETallUd  TOJIYYEHHBIX  pEUIeHUH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOLIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbI Kypc o0nazaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM MOTEHIHAJIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4yeOHBbIM MmaTepuajn, CrocoOCTBYONTUN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M d4epe3 creuuuxky ydeOHON
JESITeNbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTPAallMd BHUMAHMUS,
CaMOCTOATENIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 33 IOJIy4YECHHBIN
pe3yJibTar.

B ochHoBe wmertonuku oOydeHus aiareOpe W HayajiaM MaTeMaTHYeCKOTo
aHaJIM3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyUEHHS.

B crpykrype yuebHOro kypca «Anrebpa W Hadaja MaTeMaTHYECKOTO
aHaAJIM3a» BBIICIICHBI CIEAYIOIINE COAEPKATEIbHO-METOAUYECKUE TUHUU: «YHucna
U BbIUMCIIEHU», «DyHKIMN U rpadukmy, «YpaBHEHUS U HEpaBeHCTBa», «Havana



MaTEMaTUYEeCKOro aHanu3a», «MHoxecTBa M JioThkay. Bce OCHOBHbIE
COJIEPKATEIHHO-METONYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKCHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO JOTOHSS
JpyT JApyTra U MOCTENEHHO HACBIIAsCh HOBHIMU T€MaMH WU pasnenamu. J[aHHBIN
y4eOHBbII KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe
COJIep’)KaHWEe HECKOJBKMX MaTeMaTHYeCKHX MJUCIHIUINH, TaKUX Kak anredpa,
TPUTOHOMETPHSI, MAaTEeMATHUYECKUI aHaIW3, TECOPUS MHOXKECTB, MaTeMaTHYECKas
jgoruka u gapyrue. [lo mMepe Toro kak oOydwaromuecs OBJIaJIEBalOT BCE Ooiee
MIMPOKUM MAaTeMAaTHYECKUM ammapaTroM, Y HUX MOCJeI0BaTeabHO (popMupyercs u
COBEPILIEHCTBYETCS yMEHUE CTPOUTh MATEMaTHYECKYI0 MOJENb pealbHOU
CUTYaIlW¥, PUMCHSTh 3HAHUS, MMOJYYCHHBIC MPU W3YYEHUN y4eOHOTO Kypca, JJis
pelIeHUsI CAaMOCTOSTENHHO C(HOPMYIUPOBAHHON MAaTEMaTHYECKON 3a7au, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOAuYeCKas JUHUS «Yuciaa W BBIYUCICHUS) 3aBEpIIACT
(dbopMHpOBaHUE HABBIKOB MCIOJIB30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
Ha4yaTO Ha YPOBHE OCHOBHOTO 00111er0o o0pa3zoBanusi. Ha ypoBHe cpeaHero ooiero
oOpa3oBaHusi 0coboe BHUMaHUE yJensercs  (OPMHUPOBAHUIO  HABHIKOB
paIMOHAIBHBIX BBIYUCIICHHUH, BKJIIOYAIONINX B CEOsl MCIOIB30BAHUE PA3ITHYHBIX
dbopM 3amucu YHMCia, YMEHUE JenaThb NPUKUIKY, BBIMIOJIHATH MPUOIMKEHHbBIE
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYarOIMIMMCSI MHOXKECTBAa HaTypaibHBIX, IICIbIX,
palMOHAIBHBIX W JCHCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUJIEKCHBIX 4hcel. B KaXaoM ©3 3THX MHOXKECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuuduueckue 3aJadyd W OmNeparuu: JeJeHHE Halelo,
OTIEpUPOBAHUE OCTAaTKAMU Ha MHOXKECTBE IIENBIX YHCEN, OCOObIE CBOWCTBA
paIMOHAIBHBIX M UPPANMOHATBHBIX YHCEN, apu(PMETHICCKHAE ONepaIiuy, a TakKe
U3BJICUCHNE KOPHS HATypallbHOM CTETEHM HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
brnaromapsi mocienoBaTeIbHOMY PACIIMPEHUIO KpYyra HCIMONb3YEMBbIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMCHCHHUS IS PEIICHHS Pa3IuYHBIX 3a1ad
dbopMupyeTcsi TpeaCcTaBICHNE O €IUHCTBE MATeMAaTHKH KaKk HAayKHd W €€ pojH B
MOCTPOCHUU MOJIEJIeH peanbHOro MUpa, HIMPOKO HCIONB3YIOTCS 000OIIeHHE U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pPEAU3YETCS Ha MPOTSHKEHUH BCETO
o0yueHUsI Ha YpOBHE CpPEAHEro OOIIero o0pa3oBaHMs, MOCKOIbKY B KaXJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbrate OoOydarolluecss OBJAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
pallMOHAIBHBIX, HPPAIMOHANBHBIX, TIOKA3aTENbHbIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHHMM, HEPABEHCTB M CHUCTEM, a TakxXke 3ajad,
coliepkamux mapameTpbl. llomydeHHBIE YMEHHS IIUPOKO HCIONB3YIOTCS TpU



UCCJIeIOBaHUM (DYHKIMI ¢ OMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIIATHBIX
3a/a4 U 3a7a4 Ha HaXOXKJEHUE HauOOJBIINX U HAMMEHBIITUX 3HAUYCHUN (PYHKIIHUH.
JlanHasi comeprkatenbHasi TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBITIOJHATh ~ pacdy€Tel 1O  (opMynaMm, MpeoOpa3oBaHUs  PAMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKHX BBIPDAKEHHM, a TaKKe BBIPAXKEHUH,
COJIepKalllNX CTETeHW W JorapudMbl. braromaps u3yueHHUIO anreOpamdecKkoro
MaTepuaiga TPOUCXOAWT  JajbHEilllee  pa3BUTHE  ANTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOydYarolmuxcs, (GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuil, paboOTl C  CHUMBOJBHBIMH  (opMaMu,  MpPEICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBHUCHUMOCTEW B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npeqiaraeT d(QQPEeKTUBHBIE WHCTPYMEHTHI I PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSITHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKHU.

ConepxxarenbHo-MeTou4ecKass JUHUA «DyHKIMH W TpaQuKU» TECHO
neperieTaeTcsa ¢ APYTUMH JIMHUSAMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaE€T MOCJIEI0BATEIbHOCTh U3YUEHUsI MaTepuana. M3yueHue CTeneHHou,
MOKa3aTEeNbHOM, TOTapU(PMUIECKON U TPUTOHOMETPUUIECKUX (PYHKIIMIA, UX CBOHUCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUN NJIsi pelIeHUs 3a7a4 U3 JAPYruX yueOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBS3aHO KaK C MATEMAaTHYECKHUM aHAJIU30M,
TaK W C pEIICHHEeM ypaBHEHWH M HepaBeHCTB. [Ipum 3TOoM OonblIoe BHUMAaHHE
yaensieTcs: GOpMHUpPOBAHUIO YMEHHUS BBIpaKaTh (OpMyJaMU 3aBUCUMOCTH MEXKIY
pPa3TUYHBIMA BEIMYWHAMH, HCCICIOBATh TOJYyYCHHBbIC (YHKIUH, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiep>KaTeIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUU
Y HAaBBIKOB, IO3BOJSIOIIMX BbIpaXKaTh 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
paznuyHOil (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzydenue
CHOCOOCTBYET pa3BUTHUIO aJITOPUTMUYECKOTO MBIIIIEHUS, CIOCOOHOCTH K
0000IIIEeHNIO M KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHATIOTUH.

ConepxarenpHas JnuHus «Hadanma maremMaTrueckoro aHaian3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK W MPUKIAJHBIX 3ajad,
JOCTYIHBIX OOYyYaroIMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpadUKy  CIOXKHBIX (DYHKIMHA, OMpENeNaTh WX HauOONbIIME W HAUMEHbBIINE
3HAYEHUs, BBIYUCIATH IUIOMAAW (UTYp U OOBEMBI TEJ, HaXOIUTh CKOPOCTH U
YCKOpEeHHsI TipolieccoB. JlaHHas coaepikareibHas JIMHUS OTKPHIBAET HOBbBIE
BO3MOXKHOCTH TIOCTPOSHHUS MaTeMaTHYeCKHX MOJENEH peambHBIX CHUTYaIlUH,
MO3BOJIIET HAXOIWTh HAWIydlllee peIIeHHEe B TNPUKIATHBIX, B TOM YHCIIE
COLIMAJIbHO-I)KOHOMUYECKHUX, 3aJa4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHUECKOIO
aHaiM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KPEaTUBHOT'O MBIIUICHHS, (OPMUPOBAHUIO YMEHUU paclo3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHMKEe W HUcKyccTBe. OOydaromuecs y3HAIOT O



BBIIAIONIMXCST pE3ysbTaTaX, MOJYUYEHHBIX B XOJ€ Ppa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeToANYEeCKas TUHUS «MHOXKECTBa U JIOTHKa» BKJIIOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOXKECTB W MATEMaTHYECKOW JIOTMKU. TeopeTHKo-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC MIKOIBLHOM MaTeMaTHKU
U TpejjararoT Hanbojiee YHUBEPCAIbHBIN S3BIK, OOBEIMHSIONMIMM BCE pa3ieiibl
MaTeMaTUKH HW €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIe MaTEMaTUYECKHUE
JUCUUIUIMHBL W WX TPWIOKEHHS B eauHoe uenoe. [loatomy BaxkHO J1aTh
BO3MOXHOCTh O0y4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTUKH W HCHOJb30BATh €ro JJIs BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MAaTEMaTHKU KaK HayKd CJEeAyeT MpU3HaATh
CBOMCTBEHHYIO €M CTpOroctb OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEACIEHHBIM
npaBWjiaM  [OCTPOEHUS  JI0KA3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MAaTEMaTUYECKON JIOTUKH CIHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
oOyyJaronuxcsi, T03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuii, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIILICHHUS.

B yuebHoM Kypce «Ainredpa W Hayalla MaTeMaTHUYECKOrO aHau3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIMPOBAHUS, KOTOPHIE MPU3BAHbI
crocoO0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENel peaTbHBIX
CUTyallui, HCCIEIOBAHMUS HTUX MOJEJIEM C TMOMOIIbIO arfmapara ainreopbl Hu
MaTeMaTUYEeCKOro aHajan3a, WHTEPHpPETAIMU TOJIYUYCHHBIX pE3yJbTaToB. Takue
3a/1aHus BIUIETEHBI B KAXKJIBIM M3 pa3IeiI0B MPOrpaMMbl, TOCKOJIbKY BECh MaTepHUal
y4eOHOTO Kypca IIMPOKO HCIOJIb3YeTCs I pelIeHUs MPUKIaAHbIX 3anad. [lpu
pEIIEHUM  peaibHbIX  NPAKTUYECKUX  3aJad  oOydarouiuecss  pa3BUBAIOT
Ha0II0/IaTeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTHU, a0CTparupoBaThCs,
UCIIOIBb30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MpoOJIEMY.
HestenpbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHu3yeTcs B MPOIIecCe U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTEMaTUYECKOTO aHATTU3a».

Ha wusyuenne ydeOHOro Kypca «Anredpa W Hayaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yucaa 1 BIYMCJICHUSA

Pammonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. IlpumeHenue apoOGedt U MPOLEHTOB IS
pelLIeHus NMPUKIIAIHBIX 3a7a4 U3 Pa3IuyHbIX OTPAC/ICH 3HAHUU U PEabHOU KU3HU.

JlelicTBuTENbHBIE 4Yucha. PanuoHanbHblE W UPPALNMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanMu ¢ JICUCTBUTEIBHBIMA  4YHUClIaMd.  MoOJyIb
JEUCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpuOmmk€HHbIE BHIYMCIICHHUS, TIPABUIIA
OKPYIJICHUs, IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenp ¢ ueneiM mnokaszareneM. buHom Herotona. Hcenosb3oBaHue
noAXo el GopMbl 3aUCH JEHCTBUTEIBHBIX YUCEIT JI PEIICHUS MPAKTUYECKUX
3a71a4 U MPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C pandOHAIBHBIM ITOKa3aTeleM MU €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM OKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa mnorapudma. JlecaTuuHbIe W HATypaJbHBIC
JorapugMsbl.

CuHyC, KOCHMHYC, TAaHT€HC, KOTAaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M apKTaHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE MpPeoOpa3oBaHUA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE YpaBHEHHMsI M YpaBHEHMSA-CIeACTBUsA. HepaBeHCTBO,
pellIeHne HEPaBEHCTBA.

OCHOBHBIE METO/JIbI PEIICHUS 1EIBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOroOwIeHbl OT OJHOW IIepeMEHHOW. JlelmeHue MHOrowieHa Ha
MHOTOWIEH C ocrarkoM. Teopema be3y. MHoOrowiessl ¢  UEIbIMHU
kodppunmnentamu. Teopema Buera.

[TpeoOpazoBanus YMCIOBBIX BBIPAXKEHUM, COAEPIKAIINX CTETICHN U KOPHHU.

HppanmnonansHbie YpaBHEHHUS. OcHOBHBIE METO/IbI pelIeHus
VPPAlHOHAIBHBIX YPABHCHUMN.

[Toka3arenbHbie ypaBHEHUS. OCHOBHBIE METOJIbl PEIICHUSI MOKA3aTEIbHBIX

YPaBHECHUU.

[TpeoOpa3oBaHue BEIpAKCHHM, COACPIKANTUX JIOTApU(MBI.

Jlorapupmuyeckue ypaBHEHHUS. OcHOBHBIC METO/IbI pereHus
Jorapu(MUYECKUX YPaBHCHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue

TPUTOHOMETPUUYECKHUX BhIpaKeHUM. PellieHne TpuroHoMeTpuuecKiux ypaBHEHU M.



Pemienne cucrtem JIMHENMHBIX ypaBHEHUW. Marpuia CHCTEMBbl JIMHEWMHBIX
ypaBHeHu. Omnpenenurenb MaTpullbl 2X2, €ro TeOMETPUUYECKHUUA CMBICT U
CBONCTBA, BBIUYHCIICHUE €r0 3HAYECHUS, IPUMEHEHUE OINPENCIUTENS I PEIICHUS
CHCTEMBI JIMHEMHBIX YypaBHEHUU. PelieHne npukiIagHbIX 3a4a4 € MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEeHMH. lHccinenqoBaHne TMIOCTPOCHHOW MOJENIU €
MIOMOIIIBIO MATPHI] U ONIPEIEITUTEIIEH.

[TocTtpoeHnne mareMaTUYECKUX MOJENEH PEATbHOM CUTyalldd C MOMOIIBIO
YPaBHEHU W HEPABEHCTB. lIpMMeHEHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jad M3 Pa3lIMYHBIX 00JacTel HAyKd W peallbHOU
KU3HU.

DYyHKIUY U TPaPUKU

@yHkius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHblE (QYHKIUU.
Kommosumus  ¢ysknuit. 'paduk  QyHKIuU. DnemMeHTapHbIE TPeoOpa3oBaHUs
rpaduKoB (YHKITUH.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHUd (yHkumu. Hynu QyHkiuu.
[IpomexxyTku 3HaKonocTtossHCTBA. YETHbIe U HeuéTHbie (QyHKuMH. [leproauyeckue
byaknun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIIUU. MaKCUMyMbl ¥ MUHHUMYMBI
¢bynkuuu. Hanbomnpiee u HaumMeHblee 3Ha4eHus: QYHKIIMU HAa IPOMEXKYTKE.

Jluneitnasi, kBajpaTuyHasi W ApOOHO-TMHEHHAs (DYHKIMU. DJIeMEHTapHOe
UCCJIEIOBAHUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LENbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENMEHW Kak (yHKIUA OOpaTHOU
CTEIIEHU C HATYPAIbHBIM MMOKA3aTEIIEM.

[TokazatenbHas u jorapupmMuueckas (YHKIMH, UX CBOWCTBA U T'paUKU.
Hcnonb3oBanue rpadukoB GyHKIMMA 15 pelIeHUs YpAaBHEHUH.

TpuronoMerpruueckass OKpYKHOCTb, OIPEIAEIECHUE TPUTOHOMETPUYECKUX
(GyHKIINNA YUCIIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX MPOLECCaX U SBICHUSIX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHaju3a

[TocnenoBarensHOCTH, CHOCOOBI 3aJaHUs MOCIEAOBaTeNbHOCTEH. Merton
MaTeMaTH4YECKOU VHJYKLHH. MOHOTOHHBIE u OTpaHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpHUST BO3ZHUKHOBEHUSI MAaT€MaTHYECKOrO0 aHalIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ reoMeTpruuecKas mporpeccuu. beckoneuHo yObIBaroas
reomerpuueckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH MeOMETPUUECKON
IIPOTPECCUU. JIMHENHBIA U 3KCIIOHEHIMAIBHBINA POCT. Yucno €. @opmyiia ClI0KHBIX
npoueHToB. Mcnonb30BaHWE TPOTPECCHMU I PELICHUS pEeajbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HenpeppiBHble (QyHKIMM W HX cBoWcTBAa. TOYkM paspeiBa. ACHUMITOTHI
rpagukoB ¢yHkuuid. CBoicTBa (yHKUMIA HENpEepbIBHBIX Ha oOTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKIMHI U1 perieHus 3a1a4.

IlepBas u BTOpas npou3BoaHble GyHKUIMU. OnpeneneHue, reOMeTpUuecKUi 1
(bu3MUecKuil CMBICT TPOU3BOJAHON. Y paBHEHUE KacaTeabHOUN K TpaduKy QyHKIUH.

[IpousBogHbie  3nemeHTapHblx  QyHKuuid.  IIpousBoaHass ~ CyMMbl,
POU3BEICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHokecTBa H JIOTHKA

MHoOkecTBO, omnepanuu HaJ MHOXKECTBAMM M MX CBOWCTBA. [lmarpammsl
Oitnepa—Benna. I[IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBIX MPOLECCOB M SBJICHUM, NPHU PELIEHWH 3a1ad U3 JIPYTHX
y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CBONCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIE YPABHEHHSI.

11 KVIACC

Yucsa 1 BIYMCICHUSA

Harypanshbie u nensie yucina. [IpumeHeHre npu3HaKOB JEIUMOCTH ILIENIBIX
yuces, HauOonpmuii obnui nenutens (nanee — HOJl) m HamMmeHblee oOliee
kpatHoe (nanee — HOK), octaTtkoB o moayito, anroputma EBkiuaa juist pemeHus
3a/7a4 B LEJIBIX YUCTIaX.

KommekcHpie uwncna. AnreOpamdeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe OIepanuu ¢ KOMILIEKCHBIMU
yucinamu. M3o0pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi CTeneHU U3 KOMIUIEKCHOTO uucna. [Ipumenenue
KOMITJIEKCHBIX YHCET IS PEIICHHs (PU3MUECKUX U TEOMETPUICCKUX 3a]1ad.

YpaBHeHUS U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIILHBIC HEPABEHCTRA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKUMX  YpPAaBHEHHMH C  IMOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PernieHne TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OcCHOBHBIE METOJbI PEIICHUS TOKA3aTeNbHBIX U JIOTapUPMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PEIICHUSI CUCTEM M COBOKYMHOCTEH pallOHAIbHBIX,
UPpalMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHCHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTUYECKUX 3a7ad M 3aJady M3 pa3IMyHBIX O0JacTel HayKu M pealbHOU
KU3HU, UHTEPIPETALMS MTOTYYCHHBIX PE3YyJIbTAaTOB.

DOyHKUUHN U TpaduKu

I'paduk kommosuumm QyHkiui. ['eomerpuueckue oOpas3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuroHomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduaeckne Merompl pemieHWs ypaBHEHUN W HepaBeHCTB. [ 'padudeckue
METO/bI PEILLICHHUS 3a]1a4 C TapaMeTpPaMH.

Ucnonb3zoBanue rpadukoB (QYHKIUNA I HUCCIENOBAHMUS TPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PELIEHUU 3aad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATIbHOMN KU3HMU.

Hauvana MaTeMaTH4eCcKOro aHajan3a

[IpumeneHre NMPOM3BOJHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoknenue  HauOonbllero M HAMMEHBIIErO0  3HAYEHUU
HENpepbIBHON (YHKLHUU HA OTPE3KE.

[IpyuMmeHeHne TPOU3BOJHOM JJII HAXOXKACHUS HAWIYYIIETO pEIICHUS B
NPUKIAIHBIX 3a/ladyax, ISl ONpPEACNICHUS] CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (HOPMYIJION WIIH TpadUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKUMH. [IpaBuina Haxox1eHNs epBOOOPa3HbIX.

HnTerpan. I'eomerpruuecknit CMBICJHI MHTErpaa. Brruucnenue
onpenenéHHoro uHrerpaia o ¢popmysie Heiorona-JlelOuuna.

[IpumeneHnue wHTErpana Mg HaxXOXJEHHUs IUIOMaJed IUIOCKuX Guryp u
00BEMOB r€OMETPUUYECKUX TEJL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUW. MareMmatuyeckoe
MOJICTMPOBAHUE pEATbHBIX TMPOIECCOB C TOMOIbI  AuddepeHmaIbHbIX
YPaBHECHUU.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJHET'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpasKaaHCKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKOUN MO3UIIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  O0OImecTBa,  MPEACTaBIEHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpakJaHCKOro oOiecTBa (BbIOOPBI, OMPOCHI W JAPYroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPaXAAHCKON HMJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIIEMY POCCHUICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHUUYE€CKOW IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS:

OCO3HaHME JYXOBHBIX IIEHHOCTEHW POCCHUMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO TMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKEHUM HAyKH U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYMUBOTO OYAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHU, PacCy ACHUN, BOCIPUUMYNBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyecKkoro BOCIMTAHMS:

chOpPMUPOBAHHOCTh yMEHUS TNPUMEHATh MaTeMaTU4YeCKUe 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OTJIbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYHdy, OCO3HAHHE IIEHHOCTH TPYIOJIIOOUs, HHTEpPEC K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHONW  JCATENIBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peaqr30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHMYeCKOMY  OOpa3OBaHUIO W
CaMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacCTHUIO B PEIICHUH MIPAKTUYECKUX 3a/1a4y MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COITMATIbHO-D)KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COIMAIbHON
Cpelbl, OCO3HaHUE TII00ATIBHOTO XapaKTepa IKOJIOTUYECKUX MPo0JieM, OpUCHTAIUS
HAa IPUMCHCHHE MaTEMAaTHYCCKUX 3HAHWK JUIA penieHus 3agad B 00JacTu
OKpYXarollel Ccpejpl, IUIAHUPOBAHUE TOCTYNKOB M OIEHKU HUX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W OOIICCTBEHHOM  IPAKTUKH, ITOHUMAaHHE
MaTeMaTH4YeCKOW HayKHW Kak cdepbl 4YeIoBEeYeCKOW MAesATEeIbHOCTH, 3TaroB €&
pa3BUTUS W 3HAYMMOCTH JUIS Pa3BUTHUS I[MBUJIW3AIMH, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTU4YeCKOW KyJIbTypOll Kak CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYUHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yYeOHbIE JeHCTBUS

ba3oBble j1ornyeckue aeiicTBUA:

BBISIBILITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TMOHATUH, OTHOUIEHUM MEXIy HNOHATUAMH, (QOPMYJIUPOBATH
orpe/eNeHs] MOHATHM, yCTaHABIMBATh CYIIECTBEHHbIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMS 1J1s1 0000IIEHNS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOpPMYyIHMpPOBaTb U  NpeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, JMHUYHbIC, YACTHBIC U 00IIUE, YCIOBHBIE,

BBISIBIISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBA3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIOJACHUSIX U YTBEPKICHUSX, Mpe/jiararb KpUTEpUH s
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUMIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYyKTHBHBIX M
WHIYKTUBHBIX YMO3AaKIIOUEHUHN, YMO3AKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENIBHO JOKA3aTENIbCTBA MATEMATHUECKUX YTBEPKICHUM
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBAaTh apTyMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXAECHHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pelmieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB  peUIeHMs, BbIOMpaTh  HaumOojee MOAXOMAUMH ¢  y4yéToM
CaMOCTOATENLHO BBIIETIEHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/bCKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMyIMpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPOOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO TO3UIINI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SBJICHU, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy OObEKTaMU, SBICHUSIMHU, POLECCAMMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yjbTaTam
IPOBENEHHOTO  HAOJIONEHMS, UCCIEIOBAaHUS, OILIEHUBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOllecca, a TaK¥XKE BbIJBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmaumeii:

BBISIBIISATh Ae(UUUTHI UHPOpPMALUU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U JIJIs pelIeHUs 3a]1a4u;

BBIOMpATh WH(DOPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3MPOBATh M WHTEPIPETUPOBATH WH(OPMAIIMIO PA3NTUYHBIX BUIOB U
dbopM npeAcTaBICHHUS;

CTPYKTYpHpPOBaTh WH(OpPMAINIO, MPEICTABIATh, €€ B pazluyHbIX (dopmax,
WUTIOCTPUPOBATh TpaUyueCcKy;

OIICHUBATh HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITENILHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HeaIMH OOINEHHUS, SCHO, TOYHO, I'PaMOTHO BBIpa)XaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOJy PEIICHHsS 3a1adH,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJibTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOieMbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILIeHUs, COIMOCTAaBIATh CBOM CYXICHUS C CYXXICHUSIMH JPYTHX YYaCTHUKOB
Jyajora, oOHapyXKUBaTh Pa3jiMyue M CXOJICTBO TO3UIIMH, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS;

NPEACTaBIATh PE3YIAbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEIOBaHMUS,
IPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIAThH IUIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIaJIeTh  HABBIKAMU  TIO3HABATEIbHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJETh
crocodamMu CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYEeCKOM 3aJ1auH;

PEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IIPH PEIICHUU 3a/1auH,
BHOCUTHh KOPPEKTHUBBI B JIEATECIILHOCTh HA OCHOBE HOBBIX 0OCTOSTENIbCTB, JaHHBIX,
HaWJICHHBIX OIMHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEJIU U YCIOBUSAM, OOBSICHITH IPUUUHBI
JOCTH)KEHUS WJIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7a4y, MPUHUMATH I1I€Jb COBMECTHOM
NEeSTEeNBHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pabOThI, pacrpeneisTh
BUJIBI paboOT, JOrOBapuBaThCS, OOCYXJaTh TMPOIECC M pe3yJbTaT paboThI,
000011aTh MHEHHUST HECKOIBKUX JIIOAEH;

y4acTBOBaTh B TPYNNOBBIX GopMax paboTel (0OCyXkaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbl» ¥ HHBIE), BBIIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU UJIE€HAMHU KOMAaH[bI, OLICHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUSI.

INNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOyyaromuics TOJYYHUT CIEAYIOIINE
npeAMETHBIE PEe3yJIbTaThl MO OTIEIbHBIM TeMaM pabouell MporpamMmbl yueOHOTo
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHAIU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEpPUPOBATh MOHATHUSAMHU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHAas
nepuoguyeckas JIpoOb, TMPOLEHTHI, HPPALMOHATBLHOE YHCI0, MHOXECTBA
palMOHATBHBIX U JICUCTBUTEIBHBIX YUCEI, MOYJIb JEUCTBUTEIHLHOTO YHUCIIA;

OPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEUICHUsS MPUKIAIHBIX 3a7ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUUN U PEATbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYUCIICHUS, TIPAaBUJIa OKPYTICHUS, IPUKUIKY U
OILIEHKY PE3yJIbTaTa BbIUUCIICHHUII;



CBOOOZIHO ONEpUPOBATh IIOHATHEM: CTENEHb C IEJIbIM IIOKAa3aTeleM,
UCIOJIb30BaTh MOAXOAANIYI0 (DOpPMY 3alKUCH NEUCTBUTENBHBIX YUCEIN JJIs pEeLIECHUs
IPAKTUYECKUX 3a]a4 U NPEACTaBICHUS JAHHBIX;

CcBOOOJIHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HaTypajbHOU
CTEIEHHU;

CBOOOJIHO OINEPUPOBATH MOHATUEM: CTETICHb C PALlMOHAIBHBIM [TOKA3aTENEM;

CBOOOJHO OIEpPUPOBATh MOHATUSIMH: JIOrapudm YHcIa, ACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBbL;

CBOOOZHO ONEpUPOBaTh MOHITUSIMM: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC
YHUCJIOBOT'O apTyYMEHTA;

ONEPUPOBATh MOHATUAMM: aPKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO ONEpUPOBATH MOHITUSIMH: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUIJIbHBIC YPABHEHUS U YPABHEHU-CIICICTBUS, PABHOCUJIbHBIC HEPAaBEHCTBA,

OPUMEHATh PA3JIMYHbIE METOAbl PELICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX ypaBHEHUH, NPUMEHATH METOJ HWHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: MHOTOUWIEH OT OJHOM IEPEMEHHOM,
MHOTOWIEH C IenbIMU Kod(hduIeHTaMi, KOPHM MHOTOWIEHA, MPUMEHSTh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKoOM, TeopeMy besy u teopemy Buera
JUISl peLIEeHUs 3a]1a4;

CcBOOOZIHO oOmepupoBaTh MOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpula, ONPENEIUTENh MaTpuupl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONPENENUTENs 2 X 2 JUIs BBIYHUCICHUS €r0 3HAYEHUS,
OPUMEHSATh ONPENSIUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTyallud C IOMOUIbIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
UCCIIEIOBATh ITOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpPULl W OIpPEHEIHTEIEH,
UHTEPIPETUPOBATH TOJYYESHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBHM C KOPHSIMHM [UJIsl [peoOpa3oBaHUs
BBIPAXCHUU;

BBINOJIHATH PeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEIICHH C
palMOHAIBHBIM [TOKA3aTENIEM;

UCII0JIb30BaTh CBOICTBa aorapupmMoB TUISI npeoOpa3zoBaHus
J0Tapu(pMUYECKUX BBIPAKEHUN;

cBOOOZHO OMEpUPOBATh MOHATHUSMU: HPpAIMOHATbHBIC, MOKAa3aTelIbHbIE U
norapu(MUYECKUe YpaBHEHUS, HAXOAUTh UX PELICHUS C OMOILBIO PABHOCHIIBHBIX
IIEPEXOA0B WM OCYILIECTBIIAS IPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETPUUYECKUE (POPMYJIBI I IPeoOpa3OBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHI;

cBOOOZHO OMEpUpoBaTh MOHSATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJNbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHbIE CUTyallMd Ha $3bIKe anreOpbl, COCTABISTH
BBIDAKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIETU C UCIIOJIb30BAHUEM arlnapara anreopsl.

DyHKUMH U TPAPUKH:

CBOOOJHO ONEpPUPOBATh MOHATHAMU: (YHKIMS, CIIOCOOBI 3adaHUs (PYHKIHH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUs GyHKUMNA, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHUI;

CcBOOOZHO OINEpPUPOBATh MOHATUAMU: OOJIACTH ONpPEACNCHUS U MHOMXKECTBO
3HaYeHUH QYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATH MOHATHSAMHU: YETHbIE M HEYETHBIE (PYHKIIMH,
nepuoandYeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKUHU, MAKCUMYMbI U
MUHUMYMBI (YHKUIWK, HaumOoJblllee M HAaUMEHbIee 3HauyeHHEe (YHKIUU Ha
IPOMEKYTKE;

CcBOOOJIHO ONEpPUPOBATh NOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPAJbHBIM U
HelbIM ToKa3zarenaeM, rpapuk CTeneHHOM (YHKIMM C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpauk KOpHsS N-Od CTENeHH KakK (yHKIMH OOpaTHOW CTENEeHH C
HATypaJbHBIM OKAa3aTEJIEM;

ONEepUpPOBaTh MOHATUAMMU: JIMHEHHas, KBaJpaTU4Hass U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHUE UX IPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: IOKa3aTelbHas M Jorapudmuueckas
(yHKUMH, WX CBOMCTBA M rpaMKH, HCHOJIB30BATh MX TpaUKH IJs PELICHUS
YPaBHEHUN;

CcBOOOZIHO ONEpUpOBaTh NOHATHUAMU: TPUTOHOMETPUYECKAST OKPY’KHOCTD,
ornpe/iereHue TPUTOHOMETPUUYECKUX (PYHKIIMNA YUCIOBOIO apTyMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA Ui UCCIENOBAaHMUS IMPOLIECCOB U
3aBUCUMOCTEHN MPHU PELICHUH 3a/1ad U3 IPYTUX y4eOHBIX NPEIMETOB U PealbHOU
KHU3HU, BBIpaXaTh (JOPMYyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

HavaJyia MaTeMaTH4€CKOro aHAJIM3a:

CBOOOJHO ONEPUPOBATH MOHATHUSAMU: apU(pMeTHUYecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN 1
HKCMOHEHIIUAJIBHBIA POCT, OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM I PELICHUS pealbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



CBOOOJIHO OTEPUPOBATH MOHATUSAMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHUs
NOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPaHUYEHHBIE TOCIEAOBATEIbLHOCTH,
NOHUMAaTh OCHOBBI 3apOXACHUS MAaTEMaTUYeCKOro aHajlM3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEpPUPOBATH TMOHATHSIMHU: HENpepbIBHbIE (GYHKIHUHU, TOYKHU
paspsbiBa rpaduka GyHKIHUHA, aCUMIITOTHI Ipaduka QyHKINY;

CBOOOJHO OIEpUpOBaTh MNOHATHEM: (YHKLHMS, HENpepbhiBHAs Ha OTPE3KE,
PUMEHSTH CBOMCTBA HEMTPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3a71a4;

CBOOOJTHO OIEpPUPOBATh TMOHATHSMHU: TIEpBasi W BTOpas MPOU3BOJIHBIE
byHKIMYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISITh TTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO U KOMIO3UIIUU
NBYX (YHKIIMH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh TEOMETPUUECKUN U (U3UYECKUN CMBICT MPOU3BOTHOM IS
penieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJHO  ONEpUpOBaTh MNOHATHUSAMHU:  MHOXECTBO, OINEpaluu  HaJ
MHOXECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJisl ONUCAHUS PEaTbHbIX
MPOLIECCOB U SIBJICHUM, TIPY PEIICHUU 3a]]a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJIHO OIEPUPOBATH TMOHATUSIMH: OIpPEICICHUE, TEOpEeMa, ypaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTeMAaTHYECKOr0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
ypaBHEHHS U HEPABEHCTRBA.

K konmy oOyuenus B 11 kJjacce oO0yyaromuics TOJNYYHUT CIEAYIOIINE
IpeIMETHbIE PE3yJIbTaThl MO0 OTACJIbHBIM TeMaM paboyell MmporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATU3a»:

Yucsia v BIYMCIICHUS:

CBOOOJTHO OMEPHPOBATH TOHATHSAMHU: HATypalbHOE U IE€JI0€ YHUCIIO,
MHO)XECTBA HATypPaJbHBIX M IEJIBIX YHUCEN, MCIOJb30BaTh MPHU3HAKHU IEIUMOCTU
uensix yucen, HOJ[ u HOK nHatypanbHbIX uncen I peuieHus 3a1a4, TpUMEHSITh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh MOHSATHEM OCTaTKa IO MOJIYJIO, 3aMUChIBATh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATh TMOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMClia B anredpanvyecko u
TPUTOHOMETPUUECKON (popMe, BHIMOIHATH apu(METUUECKUE ONEpalud C HUMU U
M300pakaTh Ha KOOPIMHATHOMN TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO ONEPUPOBATH MOHITHAMU: HppalMOHAIbHbIC, MOKa3aTelIbHbIE U
jJorapumuyeckue HEPaBEHCTBA, HAXOJAWUTh UX PEHICHUS C  MOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXO/IOB;

OCYIIECTBJISITh OTOOpP KOpPHEH TpPH PEIIEHUH TPUTOHOMETPHUUECKOTO
YpaBHEHHUS;

CBOOOJHO OMNEpUpPOBATh TMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSThL  HEOOXOJIUMbIe  (QOPMYJbI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
Jorapu(mMUUYECcKX YpaBHEHUN U HEPABEHCTB;

pemarb palrOHaIbHbIE, VppalUOHAIBHBIE, IOKa3aTebHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COJZIEpIKalll€ MOJIYJIM U IapaMeTPBhl;

MPUMEHSITh TpauuecKue METOIbI JIJIsl PEIICHUs] YpaBHEHUM U HEPABEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMy;

MOJICTIUPOBATh peajbHBIE CHUTyallMd Ha $3bIKE anreOpbl, COCTABIISTH
BBIDA)KEHUS, YPAaBHEHHS, HEPABEHCTBA M HX CHCTEMBbI MO YCIOBHUIO 3a/1ayH,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara anreopsl,
WHTEPOPETUPOBATH OJTYUYECHHBIN PE3YJIbTAT.

DOYyHKIUU U TPaPUKH:

CTpOUTh TpadUKu KOMMO3UIUMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh TIEOMETpUYECKHe o0pa3bl YpaBHEHMM M  HEPaBEHCTB Ha
KOOPJAWHATHOM TIIOCKOCTH;

CBOOOJTHO  OMEpUpOBaTh MOHATHUSMU: TpadUKH TPUTOHOMETPUUECKUX
dynKIMi;

NPUMEHSITh (YHKIUU JJ1 MOJCIUPOBAHUS W MCCICAOBAHUSA pealbHbIX
IIPOLIECCOB.

HayaJjia maTeMaTH4€CKOr0 aHAJIU3A:

UCIIOJIb30BaTh MPOU3BOIHYIO JIJISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaxOJUTh HAOOJIbIlIee U HAUMEHbIIICe 3HAaUCHUs (DYHKIIMH HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHUS HAWIy4YlIEro pELICHUS B
IPUKJIAAHBIX, B TOM 4YHUCI€ COLUHUAIbHO-DKOHOMUYECKHUX, 3ajayax, i
ompeNeNeHus] CKOPOCTH M YCKOpPEHHUs Ipoliecca, 3aaHHOro ¢GopMmyson Hiu
rpadukom;



CBOOOZIHO ONEpUPOBATh TOHATUSAMU: [EpBOOOpa3Has, ONpeAcIEHHBIN
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HBIE AIEMEHTAPHBIX (PYHKIUNA M BBIYUCIATH
uHTerpan no popmysie Herotona-Jleitonua;

HaXOAMTH IJIOLIAIN TUIOCKUX GUTYDP U 0OBEMBI TEJI C TOMOIIbIO MHTETPaIa;

UMETh TNPEJCTABICHUE O MaTeMAaTUYECKOM MOJEIUPOBAHMM Ha IpPUMEPE
coctaBiieHus TuQdepeHIInaNbHbIX YPABHEHHUI;

pemarb NpUKIaAHbIE 337a4d, B TOM YHUCJE COLMAIbHO-d)KOHOMHYECKOTO U
(pU3UUECcKOro Xxapakrepa, CpeCcTBaMU MaTeMaTHUECKOr0 aHaJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJ1eKTPOHHBIE
Ne | HaumenoBaHmue (undh )
undposbie
n/ | pasgejaoB H TeM Bcer | Kontpoabn IIpakTH4eck P
o0pa3oBaTe/ibH
n NMPorpamMmbl 0 ble padoThI ue padoTsl

ble pecypchl

MHOXecTBO
NEUCTBUTEILHBIX
qHCell.
MHorou4JeHbl.
Panmonanbubie
ypaBHEHUS U
HEpPaBEHCTBA.
Cucremsbl
JIMHEWHBIX
ypaBHEHUH

OyHKIUU U
rpaduku.

2 Crenennas 12 1
(YHKIHS C TENTBIM
MoKa3aTeieM

Apudmernaeckuit
KOpEHb -0

3 CTCIICHH. 15 1
HppannonansHeie
YpaBHEHUs

Tloka3zarenbpHast

byHKIMS.

10 1
TToka3aTenbHbIE

YpaBHCHUA

Jlorapudmuueckas
byHKIHS.
Jlorapudpmuueckue
ypaBHEHUs

18 1

Tpuronomerpuueck
6 V€ BBIPAXKECHUS U 22 1
YPaBHEHUs

TlocienoBarenpHOC
TH ¥ TIPOTPECCUH

8 HenpepsiBHBIE 20 1




GyHKIHH.
[IpounsBoaHas

[ToBTOpEHME,
000011IEHNE,
cucreMatTu3anuda
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

136

10

11 KITACC

No HaumenoBanue
n/ pa3aesioB U TeM
n MPOrpamMMbI

KoanuyecTBO 4acos

Bcer
0

KonTposabu
ble padoThI

IIpakTHyeck
e padoThbl

DJIeKTPOHHbIE
(uudpossie)
oOpa3oBaTeJibH
ble pecypchl

HUccnenosanune
byHKIUH C
IIOMOLIBIO
IIPOU3BOJHOMN

22

[TepBooOpasnHas u
UHTErpal

12

I'pacduxu
TPUTOHOMETPUYECK
3 uX QyHKIIHH.
Tpuronomerpudeck
ve HepaBeHCTBa

14

HppanmonaneHsle,
MIOKa3aTeIbHbIE U
JorapupmMuyecKue
HEpPaBEHCTBA

24

KommniekcHarie
qyuciaa

10

Harypanbnsle u
LebIe YuciIa

10

Cucremsl
palnMoHANIBHBIX,
HPpaLHOHAIBHBIX
IIOKa3aTCJIIbHbBIX U
Jorapu(pMUIECKIX

ypaBHEHUH

12




3agaun ¢
napameTpamMmu

16

IToBTOpEHuUeE,
0000111eHME,
CUCTEMaTHu3anus

3HAHUN
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OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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