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IHHOACHUTEJIBHASA 3ATINCKA

VYuebHblil Kypc «AnreOpa W Hayaja MaTEeMaTHUYECKOTO aHAM3a» SIBISIETCS OAHMM M3 Hamboiee
3HAYMMBIX B IIPOrpaMMe CpeaHero olmero 0opa3oBaHusi, IOCKOJBKY, C OAHOM CTOPOHBI, OH 00ECTIeYBAET
MHCTPYMEHTAJIBbHYIO 0a3y Uil H3Y4EHMsI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrodl CTOPOHBI,
¢dopmupyer Joruueckoe M aOCTPAKTHOE MBIIUICHHE OOY4YalOIIMXCs Ha YpPOBHE, HEOOXOAMMOM IS
OCBOEHHUSI MH(OPMATHUKH, OOILECTBO3HAHUS, MCTOPUHU, CIOBECHOCTH M JPYrUX AMCUMILIMH. B pamkax
JaHHOTO Y4eOHOro Kypca oOydaromuecsi OBJIQZIEBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HAayKH,
KoTOopast popMyIHpyeT CBOM AOCTIKEHHS B MaTeMaTHUECKo# (opme.

VY4eOHbIil Kype anredpbl U HaYall MAaTEMaTHYECKOT0 aHAJIN3a 3aKJIa/bIBa€T OCHOBY JUIS YCIICIIHOTO
OBJIaAICHUA 3aKOHaMU (1)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, IIOHMMaHHUA OCHOBHBIX TGHILGHHI/Iﬁ Pa3BUTHA S5KOHOMUKHU
U OOIIECTBEHHOW >KHM3HHM, IMO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHAX, YBEPECHHO UCIIOJIB30BATh UX JJIA )IaHI)HeI\/JIIHGFO O6pa3OBaHI/I$I nB HOBCGI[HGBHOﬁ )KU3HU. B TO
KC BpEMs  OBJIAACHUC a6CTpaKTHI>IMI/I n  JIOTUYECKHW CTPOrMMHU KOHCTPYKIHAMU anre6pbl n
MaTeMaTHYEeCKOTO aHajH3a Pa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh MCTUHHOCTD,
JI0Ka3bIBaTh YTBEPXKACHUS C IOMOIIbI0 MHAYKIIUU U PacCyXJaTh JAEAYKTUBHO, MCIIOJIb30BaTh 00001IIeHIE
1 KOHKPETHU3aI1I0, a0CTparupoBaHue U aHAJIOTUI0, POPMUPYET KPEATUBHOE M KPUTUYECKOE MBIIIICHUE.

B xone uzyuenust yueOHOro Kypca «Anredpa M Hayala MaTeMaTH4YECKOrO aHalIU3a» 00ydaroluecs
IMOJIy4JaroT HOBBIH OIIBIT PEeIICHUA MPUKIAAHBIX 3aJa4, CaMOCTOATCIIBHOI0 MOCTPOCHUA MAaTEMATUUYCCKUX
MOJIENIEN peanbHbIX CHUTyallud, WHTEPHPETALMH TOJYyYEHHBIX PEUICHUH, 3HAKOMATCS C IpPUMEpPaMH
MaTEMaTHYCCKUX SaKOHOMepHOCTeﬁ B IpHUpoacC, HAYKE U UCKYCCTBE, C BhIAAOIMMUCIA MAaTEMATUUCCKUMU
OTKPBITUAMHU U UX aBTOpaMU.

VY4eOHbIil Kypc 007a7aeT 3HAUUTEIbHBIM BOCIUTATENBHBIM TMOTEHIHAIOM, KOTOPBIH peanns3yeTcs
Kak yepe3 y4eOHbBIH MaTepHall, CriocoOCTBYIOMUM (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U Uepe3
cienuuKy ydeOHOW AeATeNbHOCTH, TpeOyromeil MpoJ0oIDKUTENPHON KOHIEHTpalud BHUMAaHUS,
CaMOCTOSITEIEHOCTH, aKKYPAaTHOCTH ¥ OTBETCTBEHHOCTH 32 ITOJTyYEHHBIH pe3yIIbTar.

B ocHoBe wMerogukm oOydeHuss anreOpe W HavajaM MaTeMaTHYECKOTO aHajiu3a JIKHUT
JeATeTbHOCTHBIA IPHHIUI 00y4YeHUs.

B crpykrype yueOHOro Kypca «Anrebpa M Hayala MaTEeMaTHYECKOTO AaHAINM3a» BbIICICHBI
CIIEIYIOLINE CO/IEPKATEIFHO-METOIMUECKHE TUHUU: «Yncna u BbUUCIHeHU», «DYHKIMH U TpaduKm»,
«YpaBHEeHUsT M HepaBeHCTBa», «Hauama marematmueckoro anamm3a», «MHOXecTBa M JIOTHKa». Bce
OCHOBHBIE COJ/IEPXKATEIBHO-METOIMUECKHE JIMHUKM HM3YYaloTCs Ha TMPOTSDKEHWH JBYX JIeT OOydeHHs Ha
YPOBHE CpeHEro odmero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSS APYT APYra U IOCTENCHHO HACHIIasCh
HOBBIMU TEMaMH U pa3zaenamMu. [laHHbIi yueOHBIN Kype SBISETCS HHTETPATUBHBIM, TOCKOJIBKY O0BEIMHICT
B cebe coJepikaHHe HECKOJBKUX MaTeMaTH4YEeCKUX IMCHUIUIMH, TaKUX Kak ainredpa, TPUTOHOMETpUS,
MaTeMaTU4ecKuil aHalu3, TEOpHs MHOXKECTB, MaTeMaTHuYecKas JIorMkKa W npyrue. Ilo mepe Toro kak
oOydaromuecst OBJIaJeBalOT BCE OoJiee MUPOKMM MaTeMaTHYECKUM amlapaToM, Y HUX HOCIEI0BATEIbHO
(dopMHpYeTCsI M COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOJEIb pPealbHOM CHUTyaluH,
NPUMEHATh 3HAHHS, IOJyYeHHbIE NPU M3YYCHHHM YYeOHOro Kypca, Ui PELIeHUs CaMOCTOSATEIbHO
copMyIHpPOBaHHOI MaTEeMaTHYECKOM 3a]a4H, a 3aTeM UHTEPIPETHPOBATH CBOW OTBET.

ConepkaTenbHO-METOqrYecKast TMHUS «UKcaa U BBIYUCIICHHS» 3aBepIuaeT (JOpMHUPOBAHNE HABBIKOB
UCTOJb30BAHUS JACUCTBUTEIBHBIX YMCEN, KOTOpOe ObUIO HayaTo Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanus. Ha ypoBHe cpeaHero obuiero oopazoBaHust 0co00e BHUMaHHUE yaeiseTcs (popMHUpPOBaHUIO
HaBBIKOB PALMOHAIbHBIX BBIYMCICHMH, BKIIOYAIOIIUX B c€Os MCIOJIb30BAaHUE PA3NIUYHBIX (OPM 3aruch
quciaa, yMEHHE JeiaTh NPUKUAKY, BBIIOJIHATH NPUOMIKEHHBIE BBIUMCIEHUS, OLIEHUBATh YHCIOBBIE
BBIpQXKEHHUs, pPabOTaTh C MaTeMaTHUYeCKMMHM KOHCTAaHTaMH. 3HAKOMbIe OOyJarolMMCsi MHOXECTBa
HaTYpalbHbIX, IEJbIX, PALMOHAIBHBIX M JEHCTBUTENBHBIX YHCEN JIOTOJHAIOTCS MHOXKECTBOM
KOMIUIEKCHBIX 4Hucel. B KaxIoM M3 3TUX MHOXECTB pacCMaTpUBAIOTCS CBONCTBEHHBIE €My



cienn(uUecKre 3aJaud U OTepaliu: JeJIeHHe HaIello, ONEPUPOBAHIE OCTATKAMU HAa MHOXECTBE IEJIBIX
qrcen, 0COObIe CBOMCTBA PALIMOHAIBHBIX U UPPALMOHATIBLHBIX YUCEN, apu(METHIECKHUE OTIepaIliH, a TAKKe
U3BJICUEHUE KOpPHA HATypaJbHOW CTENEHM Ha MHOMKECTBE KOMIUIEKCHBIX uMced. braronmaps
IIOCJIEJOBATEILHOMY PACUIMPEHUI0 Kpyra HCIOJIb3YEMBIX YMCEI M 3HAKOMCTBY C BO3MOYKHOCTSIMHM HX
MPUMEHEHHSI ISl PeIIeHUs] pa3IMyHbIX 3a7a4 GopMHUpYeTCs MPEICTaBICHHE O €AMHCTBE MAaTEMAaTUKU KaK
HayKM U €€ poJu B IOCTPOCHUU MOJENIEH pealbHOI0 MHpa, LIMPOKO MCIOJB3YIOTCS O00O0OILIeHue U
KOHKpETHU3aLIUSL.

JIuus «YpaBHEHHS U HEPABEHCTBA» PEAM3YETCs] HA IMPOTSHKEHUM BCEro OoOyuyeHUs Ha YpOBHE
cpenHero ooOuiero oOpa3oBaHMsl, IOCKOJIbKY B KaxaoM paszzaene IIporpaMMmbl nmpeaycMOTpEHO pelieHHe
COOTBETCTBYIOIIMX 3ajad. B pesynpraTe oOyuarouiuecss OBJaJEBalOT Pa3IMYHBIMU METOJAMU PELIEHUs
palMOHAIbHBIX, HWPPALMOHAIBHBIX, I[I0KA3aTEIbHbIX, JIOrapuPMUYECKUX UM TPUTOHOMETPHUUECKUX
YpaBHEHUH, HEPAaBEHCTB M CHCTEM, a TaKXe 3ajad, cojepkamux napamerpsl. llomydeHHsle ymeHus
IIMPOKO HCIOJIB3YIOTCA TPU HUCCIENOBaHMM (YHKIMI € TOMOIIbIO TMPOU3BOJHOM, MHpH pELIEHUU
MPUKIAIHBIX 33/1a4 U 3aJa4 Ha HaxX0)KJE€HUWE HAauOOJBIIMX M HAaUMEHbIIUX 3HaueHuil ¢yHkuuu. [lanHas
coJiep)kareibHasl JIMHUSA BKIIOYaeT B cels Takke (QOopMHpOBaHHME YMEHHUH BBINOJHATH PAacy€Thl IO
¢dbopmynam, mpeoOpa3oBaHMs PAalMOHAIBHBIX, UPPALlMOHATIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUM, a
TaK)K€ BBIPAXKEHHUM, coAep)KaluX cTeneHu U Jjorapudmbl. briaromaps wu3ydeHuio aiaredpanyeckoro
Marepuaga MPOUCXOAUT JajbHeillllee pa3BUTHE AITOPUTMUYECKOTO M aOCTPaKTHOTO MBIIUIEHUS
oOyuaronuxcs, GOpMHUPYIOTCSI HaBBIKU JENYKTHUBHBIX paccyXJIeHui, paboThl ¢ CUMBOJIBHBIMU (hopMaMH,
MIpe/ICTaBJICHMs 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. AnreOpa mpenajaraer
3¢ deKTUBHBIE MHCTPYMEHTBI JJIsl PEIICHHs NPAaKTUYECKUX M EeCTECTBEHHO-HAayYHBIX 3a/ad, HarJsgHo
JIEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpbHo-MeToanueckas JuHUS «DyHKIUK U rpaduKn» TECHO MEperieTaeTcsl ¢ JPyruMu
JUHUSAMH Y4eOHOTO Kypca, IMOCKOJBbKY B KaKOM-TO CMbICIE 3aJaéT IMOCIENO0BATEIbHOCTh H3YyYeHUS
Marepuana. M3ydenne cTeneHHOM, MoKa3aTebHOU, JJOrapu(MUIECKON U TPUTOHOMETPUIECKUX (DYHKITHH,
UX CBOMCTB U IpaMKOB, UCNOIb30BaHNE QYHKIUHN Ul pelIeHus 3a1ad U3 APYrUX y4yeOHBIX MPEIMETOB U
peanbHON HM3HM TECHO CBS3aHO KaK C MAaTEeMATHYECKUM aHAJIU30M, TaK U C pEIICHUEM ypaBHEHMH U
HepaBeHCTB. [lpu 3ToM Oonblioe BHUMaHHE yaenseTcss (GOPMHUPOBAHHIO YMEHUS BbIpaxaTb (OpMysiaMu
3aBHCUMOCTH MEXJAY pa3lIM4YHbIMM BEIMYMHAMHU, MCCIENOBATh IOJIy4eHHbIE (QYHKIHUH, CTPOUTh HX
rpadpuku. Matepuan 53Toi cojepXkKaTeiabHOM JMHMM HaleleH Ha pPa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIOIIMX BBIPAXXKaTh 3aBUCUMOCTH MEXIYy BEIMYMHAMU B pa3IMYHONW (opMe: aHaIUTHUECKOM,
rpapuueckoil n cioBecHOM. Ero usydyeHue crnocoOCTBYeT pa3BUTHIO aJITOPUTMHUYECKOTO MBILIUICHMS,
CIOCOOHOCTH K 0000LICHHUIO U KOHKPETH3allU1, UCII0JIb30BaHUIO aHAJIOTHA.

CopnepxatenbHast uHUs «Hauana MareMaTHyecKoro aHajin3ay Mo3BOJIAET CYIIECTBEHHO PACIIMPUTh
Kpyr Kak MaTeMaTH4eCKuX, TaK W NPUKIATHBIX 3aJad, JOCTYNHBIX OOydaloUIMMcCs, TaK Kak y HHX
MOSIBJIACTCSI  BO3MOXKHOCTb CTPOMTH TIpadMKH CIOXKHBIX (DYHKIMMA, ONpenensaTb HUX HauOoNbLIMEe U
HaUMEHbIIME 3HAYEHUs, BBIYMCIATH IUomaad Guryp u oObEMBI Tes, HAXOIUTh CKOPOCTU M YCKOPEHUs
nporeccoB. JlaHHas — coiep)karenbHas JIMHUA ~ OTKPHIBAET HOBBIE  BO3MOYKHOCTH  MOCTPOCHMS
MaTeMaTU4YECKUX MOJeNel pealbHbIX CHUTyalMud, @O3BOJSIET HAXOAWUTh HaWIydlllee pEeLIeHHe B
IPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTU4YEeCKOT0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIUICHHS, ()OPMUPOBAHUIO YMEHHUIN paclo3HaBaTh NpOSBIECHUS 3aKOHOB MaTeMaTHKHU B
Hayke, TeXHHKe U uckyccTBe. OOyuaromuecss y3HaT O BBIAAIOLIIUXCS Pe3ysbTaTax, MOJTYYEeHHBIX B XOJ€
pa3BUTHS MaTEMaTUKU Kak HayKd, U 00 UX aBTOpax.

ConepxaTenbHO-MeToqUUeCKast IMHUS «MHOXECTBa U JIOTHKa» BKIIIOYAET B Ce0s AIEMEHTHI TEOPUU
MHO>KECTB U MAaTEMaTU4YECKOW JIOTMKHU. TeOpeTUKO-MHOXKECTBEHHbIE NPEACTABICHUS IIPOHU3BIBAIOT BECh
KypC IIKOJbHOM MaTeMaTMKH W NpeiaraloT HauOojiee YHHBEPCAJIbHBINA S3bIK, OOBEIUHSIOMUI Bce
pasfenbl MaTeMAaTUKU U €€ NPUIIOKEHUM, OHM CBSI3BIBAIOT PAa3HbIE MAaTEMATUYECKUE AUCLUIUIMHBI U HX



NPUIIOKEHHS B euHoe 1enoe. [103ToMy BaKHO AaTh BO3MOXKHOCTh 00Y4atoMIeMycCsl TOHUMATh TEOPETHKO-
MHO>KECTBEHHBIN SI3IK COBPEMEHHOW MaTEeMaTUKU U HCIIOJIB30BaTh €rO JJIsl BBIPAKCHUS CBOUX MBICIEH.
JlpyrumM BaXHBIM INPU3HAKOM MATEMAaTUKU KaK HAYKHM CIIENYyeT INPU3HAThb CBOMCTBEHHYIO €M CTPOrOCTb
00OCHOBaHMH M CIIEJIOBAaHHE OMNPEACNEHHBIM MpaBUIaM TOCTPOCHHUS JI0KAa3aTeIbCTB. 3HAKOMCTBO C
AJIEMEHTaMU MATEMAaTHYECKOH JIOTHKU CIIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIUICHUS 00YyYarolIMXCs,
MO3BOJISIET UM CTPOUTh CBOM PACCY)KJICHHMS Ha OCHOBE JIOTMUECKHX TpaBWi, (HOPMHUPYET HaBBIKU
KPUTHYECKOTO MBIIICHHSL.

B yueOHoMm Kypce «Anrebpa W Hadaima MaTeMaTHYECKOTO aHAW3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYEeCKOTO MOJICIMPOBAHUS, KOTOpPbIE MpPHU3BaHbI CHOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MOCTPOCHHSI MOJIENICH peasbHBIX CUTYalUi, UCCIECOBAHUS 3TUX MOJIEINICH ¢ IOMOMIBIO armapaTa anreOpbl
¥ MaTeMaTH4YeCKOTO aHaJIM3a, WHTEPIPETAlMH TOJYYCHHBIX Pe3yabTaToB. Takue 3aJaHus BIUICTCHBI B
KaX/IbI U3 Pa3/IeioB MPOTPaMMBI, TOCKOJIbKY BECh MaTepHrall y4eOHOTO Kypca HIMPOKO HCIIONB3YeTCs IS
peleHusl TPUKIAAHBIX 3a1ad. [Ipu pemeHnn peambHBIX MPAKTUYECKUX 3a7ad OOydYarolInecs pa3BHBAIOT
HaOJI0/IaTeNIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJIB30BATH AHAIOTHIO,
0000mmaTe M KOHKPETH3MpOBaTh Mpodiemy. J[lesrenpbHOCT, 1O (OPMHPOBAHHIO HABBIKOB PEIICHUS
MPUKIAIHBIX 3a/lad OpraHU3yeTcs B Ipoliecce M3YYeHMsI BCEX TeM yueOHOro Kypca «Anredpa v Haudaia
MaTEeMaTHIECKOTO aHAIH3ay.

Ha u3yuenue yueOGHOro Kypca «Anredpa 1 Hauanaa MaTeMaTHYeCKOro aHajln3a» OTBOAUTCS 272 yaca:
B 10 xmacce — 136 gacos (4 yaca B Hezento), B 11 kiracce — 136 gacoB (4 4aca B HEJIETIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Ymucna v BbIYUCICHUS

Pammonanbupie  uucna. OOBIKHOBEHHBIE M JICCATHYHBIE JpOOM, TPOLEHTH, OECKOHEUHBIE
nepuoguueckue apodu. Ilpumenenue apodOell ¥ NPOLEHTOB JUId pPELICHUS NPUKIAIHBIX 3a/1ad U3
pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOU KU3HU.

JlelicTBuTenbpHble yncia. PalinoHanbHble U HppalMoHaIbHbIE Yicia. ApudMeTHuyecKue onepanuu
C NEHCTBUTENBHBIMUA YHCIaMH. MOJIynnb AEWCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmxEHHbIC
BBIYMCIICHUS, IPAaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BIUYMCICHUM.

Crenens c 1enbiM noka3ateneM. bunom Heiotona. VMcnonb3oBanue noaxossmeid GopMbl 3alIUcu
NEUCTBUTENBHBIX YUCEN /ISl peLICHHsI MPAKTUYECKHUX 3ajjad U IPECTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM TIIOKa3aTeaeM U €€ CBOICTBa, CTENEHb C JIEHCTBUTEJIBHBIM
MIOKa3aTeJIeM.

Jlorapudwm uncna. CoiictBa jorapudma. JleciTHIHbIC U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHIE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOTO apryMeHTa.

YpaBHeHHUs] M HEPABEHCTBA

ToxnecTBa u TOXAECTBEHHBbIE IpeoOpa3oBaHusl. Y paBHEHHE, KOPEHb YpaBHEHMsI. PaBHOCHIIbHbBIE
YPaBHEHHUs U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellleHne HEPaBEHCTBA.

OCHOBHBIE METOJbl PELIEHHS LEIbIX U JPOOHO-pAlMOHAIBHBIX YPABHEHUH M HEPABEHCTB.
MHorouseHsl OT OAHOM NepeMeHHOM. [[eeHrne MHOTO4YIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy.
MHuorousensl ¢ neiasiMu kodpduimentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKALINX CTEIEHH U KOPHHU.

HppannonansHbie ypaBHeHHA. OCHOBHBIE METOIbI PEILIEHUS UPPALIMOHATIBHBIX YPABHCHUN.
Iloka3zarenpHble ypaBHEeHUs. OCHOBHBIE METO/BI PELICHUS [T0KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BeIpaKeHU, COAEPIKAIIMX JIOTApU(PMBI.

Jlorapupmuueckue ypaBHeHHs.. OCHOBHBIE METO/Ibl PELLICHUS JOTapU(PMHUUECKIX YPaBHEHUI.

OcHoBHBIE ~ TpUroHoMmerpuueckue  QGopmyasl.  [IpeoOpazoBaHue  TPUTOHOMETPUYECKHUX
BBIpKEHUI. PellieHre TpPUroHOMEeTpUYECKUX YPAaBHEHHUM.

Pemienne cucteM JMHEHHBIX ypaBHEHUW. Marpuiia CHUCTEMbl JIMHEHWHBIX YpaBHEHUH.
Omnpenenurens MaTpulpl 2X2, €ero reOMETPUYECKUN CMBICI M CBOWMCTBA, BBIUYMCIICHHE €r0 3HAYCHMS,
IIPUMEHEHHUE ONPENCIINTENs Il PELICHUS CUCTEMbl JIMHEHMHBIX ypaBHEHUH. PelieHne mpukiagHbIX
3a/1a4 ¢ IIOMOUIbIO CUCTEMBI JMHEWHBIX ypaBHEHUH. MccinenoBanue NocTpoeHHONW MOJEIN C MTOMOULIBbIO
MAaTpHIL U ONIPEACIUTENEH.

IlocTpoeHre MaTreMaTH4YECKUX MOJENEH pEallbHOM CHUTyallUd C IIOMOIIBIO YpPaBHEHUH U
HepaBeHCTB. [IprMeHeHne ypaBHEHMI M HEPaBEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3ajad U 3a1ad U3
pa3nuyHbIX 00JacTell HAyKU U peanbHOM KU3HHU.

DyHKUUH U TPauKU

@OyHkims, cnocoObl 3aaHus QyHKIMH. B3anmHo oOpatHble QyHkimu. Kommosunus ¢yHKIu.
I'padux GpyHKIMH. DIeMeHTapHble MpeoOpa3oBaHus rpaguKkoB GyHKIUH.

OO6nacte ompeneneHuss U MHOXecTBO 3HaueHMid ¢yHkumu. Hymu ¢ynkuun. IIpomexyrku
3HaKomocTossHCTBA. Y&THhle M Heu€rHele ¢yHkuuu. Ilepmoguueckue ¢ynkuuu. IlpomexyTku



MOHOTOHHOCTH (h)yHKIMH. MakKCUMyMbl 1 MUHUMYMBI QyHKITMU. Hanbobiiee 1 HanMeHbIlIee 3HAYCHHS
(GyHKINU Ha TPOMEXKYTKE.

JluneiiHas, KBaJpaTHYHas W JApOOHO-TWHEHHAas (QYHKIUU. DJIEMEHTapHOE HCCICIOBAHUE U
MMOCTPOCHHUE UX TPAPHKOB.

Crenennasi (yHKIHMS ¢ HATYpAJIbHBIM M LIEJBIM Moka3areneM. E€ cBolicTBa u rpaduk. CoiicTBa U
rpaduK KOpHS N-0i CTETIEHH KaK (PYHKIIMH 0OpaTHOM CTETIEHU C HATYpaIbHBIM ITOKa3aTelIeM.

[lokazarenpHass u JjorapudmMuyeckas QyHKIMM, UX CBOMcTBAa MU rpaduku. McnoabzoBaHue
rpaduKoB PYHKIUN I PEIICHUS YPABHCHHUH.

Tpuronomerpuveckass OKpPYKHOCTb, OTPEACICHUE TPUTOHOMETPUYECKHX (YHKIUN YHCIOBOTO
aprymMeHra.

OyHKIMOHANbHBIE 3aBUCHUMOCTH B pealbHBIX MpOIEccax U SABJICHUAX. ['papuKku peanbHbIX
3aBUCHMOCTEH.

Havyana maTemaTu4eckoro anajimnsa

IlocimenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs IIOCIIEAOBaATELHOCTEH. MeToa MaTeMaTHYeCKOM
UHAYKIUA. MOHOTOHHBIE U OrpaHUYEHHBIE IMOCJEAOBATEIbHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHajin3a 0ECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMeTrpuueckas nporpeccud. beckoHedHo yObIBaromiasi reoMeTpuyecKkas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TreoOMEeTpPUYecKOor mporpeccuu. JIuHeHHbII U
AKCMOHEHIMANbHBIA pocT. Yucno e. @opmyina CIOXKHBIX MpoIeHTOB. Vcnonas3oBanue nporpeccun Ass
pelIeHNs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBHble (yHKIIMM W ux cBoiicTBa. Touku paspeiBa. ACUMITOTHI TpadUKOB (PYHKIUH.
CpoiictBa (GYyHKIMH HENpephIBHBIX Ha OTpe3ke. MeToJ HHTepBaloOB JJsi pELIeHHs] HEpPaBEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMH 7151 PEIICHUS 3a/1a4.

[TepBas u BTOpast mponsBoauble QyHKIMKA. OnpenerneHue, TeOMETPUIESCKU U GU3NISCKUNA CMBICTT
MIPOM3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (yHKIIHH.

[IpousBonHbie 3neMeHTapHBIX GyHKUMHA. [Ipow3BoaHas cymMMbl, TPOU3BEAEHHUS, YACTHOTO U
KOMTIO3HUITUH (hYHKITUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, OIepalu HajJ MHOXKECTBaMM M HUX CBoHcTBa. Jluarpammel Oilepa—BenHa.
[IpuMeHeHne TEOpPETUKO-MHOKECTBEHHOTO arapaTa Juisi ONMCaHUsl peajbHbIX MPOLIECCOB U SIBICHUI,
IIPH PEIICHUH 3a]a4 U3 IPYTUX y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, CIENCTBUE, JOKa3aTeNbCTBO,
PAaBHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yuciaa 1 BbIYMCTIEHUS

Harypanbubie u nensie yncna. [IpumeHeHne npu3HakoB JETUMOCTH IENbIX YUCEIN, HauOOoIbLINi
oburmit nenmurens (nanee — HOJl) u Hanmenbinee obmiee kpataoe (panee — HOK), ocratkoB o momynio,
anroputMa EBKiIMAa Ais penieHus 3a7ay B [eNbIX Yhcax.

KowmmnekcHsie yncna. AnreOpanyeckas U TpUTOHOMETpUYeckass (OpPMBI 3alUCH KOMILIEKCHOTO
yrcna. Apudmernyeckue onepau ¢ KOMIJIEKCHBIMU yuciiaMu. M300paxkeHne KOMITJIEKCHBIX Yncel Ha
KoopauHaTHOM TuiockocTH. Popmyna MyaBpa. KopHu n-oif cremeHM U3 KOMIUIEKCHOTO 4YHCHA.
[TpuMeHeHre KOMIUIEKCHBIX YHCEIN IS pelleHHs (PU3MUeCKUX U TeOMETPUUYECKHX 3a/au.

YpaBHeHUS U HEPABEHCTBA



Cucrema M COBOKYIHOCTb YpaBHEHUN M HEPABEHCTB. PaBHOCHJIbHBIE CUCTEMBI U CHCTEMBbI-
ciencTBys. PaBHOCUIIbHBIE HEPABEHCTBA.

OTbop KOpHEH TPUTOHOMETPUYECKHX ypPaBHEHUH C TIOMOINBID TPUTOHOMETPHUYECKOH
OKPYXHOCTH. Penienue TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHUS UpPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELIEHUS CHUCTEM U COBOKYIIHOCTEM palMOHAJIBHBIX, HWPPAaLUOHAIBHBIX,
MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX YpaBHEHHM.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C TapaAMETPAMH.

[IpuMeHeHNe ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMAaTHUYECKHUX 33Ja4 M 3a7a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peasIbHOM JKU3HH, MHTEPIIPETALINS [TOJTyYEHHBIX PE3yIbTaTOB.

DyHKIUH U rpaguKH

I'padpuk xommnosuuuu ¢yHknuil. ['eomerpuueckue oOpa3bl ypaBHEHHH W HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckne MeTonapl pelleHUsT ypaBHEHUN M HepaBeHCTB. ['paduyeckue MeTonbl pelieHus
3a/1a4 ¢ mapameTpaMH.

Hcnons3oBanne rpadmkoB (QPyHKIHMA JJIs WCCIAEAOBAHHUS TMPOIECCOB M 3aBHUCHUMOCTEH, KOTOpPHIC
BO3ZHUKAIOT NP PELICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEAMETOB U peaIbHON KU3HU.

Hayana maTteMaTH4ecKoro aHajaims3a

[IpumeHenne NPOU3BOAHOM K HCCIENOBaHMIO (QYHKIHM HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxosxenne HanOoIbIIIer0 ¥ HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[IpuMeHeHne TpON3BOIHOM ISl HAXOKICHUS HAWIYUYIIEro pelIeHUsl B IPUKIaJHbIX 3aa4ax, s
oTpeJieNIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTO (popMysioi miu rpaduxkom.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TIepBOoOOpa3HbIX. [IepBooOpa3HbIe 371eMEHTAPHBIX (DYHKIIHM.
[IpaBuna Hax0XACHUS TEPBOOOPAZHBIX.

HNuterpan. ['eomeTpuyeckuii CMBICH HHTErpajia. BbluuciaeHHe ONMpeneneéHHOrO0 HHTErpaja Io
dhopmyne Herotona-JleriOuuna.

[Ipumenenne wuHTErpajga s HaxOXKICHHsS IUIOMIaed IUIockuX ¢uryp u  00bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumepsl pemienuil  auddepeHnuanbHbIX ypaBHEHUH. MareMaTtudeckoe MOAEIMpPOBaHUE
peaIbHBIX MPOLIECCOB C MOMOLIBIO AUPPepeHIuANbHBIX YPABHEHUH.



IVNTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJIHEI'O
OBIIETI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:k1aHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOYYaromerocss Kak aKTHUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHUCKOTO OOINECTBa, MPEICTaBIEHHE O MAaTEeMaTHYeCKHX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOIELyp TI'pa)kIaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI M JAPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMA HHCTUTYTAaMH B COOTBETCTBUU C UX (DYHKUUAMU U
Ha3HAYCHHUEM;

2) IaTpMOTHYECKOT0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKOM Tpa)KIaHCKOM WIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY H
HACTOSIIIEMY POCCHUUCKOW MaT€MaTUKH, LIEHHOCTHOE OTHOUIEHHWE K JIOCTHXKEHHSIM POCCHMCKUX
MAaTE€MaTHUKOB M POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, MCIOJb30BAHUE ATUX JOCTUKEHUU B NPYTrHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JYXOBHBIX LIEHHOCTEH POCCHUHCKOTO Hapojaa, cHOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMSI, ITUYECKOTO MOBEIEHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHUEM NOCTHKEHHM HAyKu U
JEeSITeNIbHOCTHIO YIEHOT0, OCO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTMYEeCKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs JCTETHUKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pEUICHWH, PpacCyXJACHUN, BOCIPHUUMYMUBOCTH K MaTEeMAaTHUYECKUM acleKTaM
Pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUSI MPUMEHSITh MaTeMaTU4YeCKHUE 3HAaHHSA B HMHTEpPecax 3J0pOBOTO U
0e3omacHoro o0pasza >KW3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE IMHUTAHHE,
cOaaHCUpPOBAHHBIA PEXKUM 3aHATHN W OTAbIXA, peryispHas (u3nyecKass aKTHBHOCTb), (U3NYECKOe
COBEPILEHCTBOBAHUE IIPU 3aHATUSAX CIIOPTUBHO-03J0OPOBUTEIIBHOM JESATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTU TPYIO0JIOOUs, MHTEpeC K pazIu4HbIM cdepam
npodeccHoOHaAbHON JEeSATeNIbHOCTH, CBSA3aHHBIM C MaTeMaTHMKOW M €€ NPUJIOKEHUSMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayiied mpodeccuu U pearn30BbIBATh COOCTBEHHBIC KU3HEHHBIC
IUIaHbI, TOTOBHOCTh W CIOCOOHOCTh K MaTeMaTHYecKoMy O0Opa3oBaHUI0O M CcaMOOOpa30BaHHUIO Ha
MPOTSHKEHUM BCEU JKM3HHM, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PELICHUM MPAKTHUYECKUX 3adad
MaTeMaTHUYECKOW HAIPaBIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpMUPOBAHHOCTH IKOJOTUYECKON KyIbTYpbl, IOHUMaHUE BIHSIHUS COIUAIBHO-9KOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE TNPHUPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHHE TIJI00aIbHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIeM, OpUEHTALUS Ha IPUMEHEHNEe MaTeMAaTHYeCKUX 3HAaHUM JUIsl pelieHus 3aa4 B
001acTH OKpY)Karolle cpelibl, INIAHUPOBAHNE TOCTYIIKOB M OIIEHKH MX BO3MOJKHBIX MOCIEICTBUH IS
OKpY’Karollen Cpeibl;

8) neHHOCTH HAYYHOr0 NMO3HAHUSA:

Cc(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M OOIIECTBEHHON NPAKTHUKH, NOHUMAaHME MaTeMaTHMYeCKOHW HayKH Kak cgepbl 4YeToBEeYeCKOU



ACATCIBHOCTH, 2TaIlOB eé Pa3BUTHA W 3HAYUMOCTHU JI PA3BUTHUA LUBUIIM3AlMU, OBJIAZICHUC SA3BIKOM
MaTEeMaTHUKH U MaTeMaTHYCCKOM Ky.HBTypOﬁ KaK Cp€ACTBOM IIO3HAHUSA MUPA, TOTOBHOCTH OCYIICCTBJIATD
MMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble 1oruyeckue neicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYNICCTBCHHBIC NMPHU3HAKK MATEMATHUYECKUX OOBEKTOB, MOHITHMA,
OTHONIICHWA MEXAYy TOHATUSAMH, (HOPMYIUPOBATH OINPEHCICHHUS IOHSATHH, YCTAHABIIMBATH
CYIIECTBCHHBI MpPH3HAK KIACCHU(PHUKAIIUU, OCHOBAHHS I OOOOIICHWS W CpPaBHEHHS, KpPUTEPUU
MTPOBOIIMOTO aHAJIH3a,;

BOCIIPHHUMATh, (OPMYIMPOBATE W  TPeOoOPa3OBBIBATh CYKICHHS: YTBEPAWUTEIBbHBIC U
OTpHUIATEIIbHBIC, SJMHIYHBIC, YACTHBIC W O0OIUE, YCIOBHBIC,

BBISIBIISITh MATEMAaTHICCKIEC 3aKOHOMEPHOCTH, B3aMMOCBSI3U M TIPOTUBOPEUHS B (paKTax, MaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHHUSAX, TpeyiaraTh KPUTEPHH Ui BBISBICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JeNlaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX ¥ HHIYKTHBHBIX
YMO3aKITIOYCHHUH, YMO3AKITFOUCHUH 110 aHAJIOTHH;

MIPOBOJIMTH CAMOCTOSATEIBHO J0Ka3aTebCTBA MATeMAaTHYCCKUX YTBEPXKIACHHHA (TIpSIMBIE M OT
MIPOTUBHOTO), BBICTpAMBATh APryMEHTAIUIO, TPUBOIWTH MPUMEPHl M KOHTPIPHMEPHI, 000CHOBBIBATH
cOOCTBEHHBIE CYXICHHS U BHIBOIbI;

BBIOMpaTh CHOCOO pemieHus ydeOHO#M 3amaun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHMUS,
BbIOMpATh HanboJIee MOAXOASAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBrble ncciiegoBare/ibCKHue 1eHCTBHSA:

UCIOJIb30BAaTh BONPOCHl KaK MCCIEI0BATEIbCKUN HMHCTPYMEHT NO3HaHUs, (QOpMyIupoBaTh
BOIPOCHI, PUKCUPYIOIINE IPOTUBOpEUHE, MpoOIeMy, YCTaHaBIMBAaTh UCKOMOE U JTaHHOE, (POPMHUPOBAThH
TUIO0TE3Y, aprYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH CaMOCTOSITEIBHO CILITAHUPOBAHHBIA IKCIIEPUMEHT, UCCIIEOBAHUE O YCTAHOBJICHHUIO
OCOOCHHOCTEl MaTeMaTHYeCKOro OObEKTa, SBJICHMS, IPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbeKTaMU, SIBJICHUSAMHU, ITPOLIECCAMH;

CaMOCTOSITENIBHO  (POpMYIHUpOBaTh O0O0OOIIEHHST M BBIBOJABI IO pe3yabTaTaM IPOBEIEHHOTO
HaOJIIO/ICHUS, HUCCIIEJOBaHMS, OLIEHWBATh JOCTOBEPHOCTh IOJIYYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIIECCa, & TAKXKE BBIABUTATH MPEANOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBIIAATh AeUUNTH MH(OpPMALMK, JAHHBIX, HEOOXOAMMBIX [UIsi OTBETAa Ha BOMPOC M IS
pelIeHus 3a/1a4H;

BBIOMpATh UH(OPMALIMIO U3 UCTOUHUKOB Pa3TUYHBIX THIIOB, aHATU3UPOBATh, CUCTEMATHU3UPOBAThH
Y UHTEPIPETUPOBATh HH(POPMAIIHIO PA3TUYHBIX BUAOB U (GOPM MPE/ICTaBICHHUS,

CTPYKTYpUpPOBaTh HH(OpMAILHIO, MPEACTaBIATh €€ B PasNUYHBIX (GopMax, HILTIOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAJEKHOCTh MH(POPMAIIHH [0 CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUS



OO0wmenne:

BOCIIPpUHUMATL U q)OpMy.HI/IpOBaTB CYXXICHUA B COOTBCTCTBUU C YCIIOBUSAMH U LCIISIMU OGH.[CHI/IH,
sSICHO, TOYHO, I'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pCHHUA B YCTHBIX H IMHMCBMCHHBIX TCKCTax, AaBaTb
IIOSICHEHHUS 110 X0y pelIeHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIyYCHHBIN PE3YJIbTaT;

B X0JIe 00CYXICHHUS 33]aBaTh BOIPOCHI 110 CYIIECTBY 00CYX1aeMOil TeMBbI, IPOOIEMBbI, peraeMoit
3aaa4M, BBICKA3bIBATb HJCH, HALCICHHBIC Ha IMOUCK PCHICHH:A, COIIOCTABIATH CBOMU CYXKIACHUA C
CYX KACHHUAMU OPYruxX Y4YaCTHHUKOB JOWajIora, 06Hapy)KI/IBaTB pasiiniuce MU CXOACTBO HO3I/IIIPII>1, B
KOPPEKTHOH opme (HhopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHUS;

NpCACTaBJIATE PC3YJbTaTbl PCIICHUA  3ada4dd, OKCICPUMCHTA, MCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITEIIBHO BBIOMpATh (OpPMAT BBICTYIUICHHS C Y4ETOM 3a/a4 TMPE3CHTAUU U O0COOEHHOCTEH
ayJIUTOpUHU.

PeryisiTuBHbBIE YHHBePCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTABIIATH TUIAH, AITOPUTM PEIICHUS 337a9d, BEIOUPATh CIIOCO0 PEIIeHUs ¢ YYETOM HMEIOIIIUXCS
PECYpPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEIICHUMA C
y4€TOM HOBOM MH(OpMAaInu.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTEJIEKT:

BIIQJICTh HABBIKAMH ITO3HABATEIBHON pe(ICKCHH KaK OCO3HAHHS COBEpPIIAEMBIX JCHCTBUH W
MBICIIUTEIBHBIX TIPOIECCOB, HMX PE3yJIbTaTOB, BIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CaMOKOHTPOJIS
IpoIiecca M pe3yJsibTaTa perieHs MaTeMaTHIeCKON 3a1auH;

MPEIBHUJICTh TPYJAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh TIIPH PEIICHWW 3aJIla4d, BHOCHUTH
KOPPEKTUBBI B JIEATETLHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHUE PE3yJbTaTa LEIH W YCIOBHUSAM, OOBSICHATh MPUYUHBI TOCTHIKCHUS WU
HEJIOCTM)KEHHST PE3YJIbTaTOB JCATEIHHOCTH, HAXOJWTh OIMMOKY, N1aBaTh OIICHKY HPHOOpETEHHOMY
OTIBITY.

CoBMecTHA AeATEILHOCTD:

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYAIBHOW pabOTHI IPH PEIICHUN
y4eOHBIX 3a/1a4, MPUHUMAThH 11eJTb COBMECTHOU JEATEILHOCTH, INIAHUPOBATh OPraHU3aIuI0 COBMECTHOM
paboTHl, pacmpenensaTh BUIbI pabdOT, JOTOBAPUBATHCS, OOCYXKIATh MPOLECC U PE3yJbTaT PadOTHI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOEH;

Y4acCTBOBATh B IPYNIOBBIX opMax paboThl (00CYKIeHUs, 0OMEH MHEHHH, «MO3TOBBIC IITYPMBbI»
U WHBIE), BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOU JICHCTBUS C IPYTMMH 4YJIE€HAMHU
KOMaH/Ibl, OI[CHMBATh KaY€CTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHIM, CHOPMYTHUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBUSL.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuyenus B 10 kiacce oOydaronuiicss MOMy4uT CIEAYIOUINE MPEIMETHBIE PE3YIbTAThI
M0 OTAENBHBIM TeMaM pabouell mporpaMMbl yueOHOTO Kypca «Anredpa W Hadajga MaTeMaTUYeCKOTO
aHaIM3a;

Yucaa v BbIYMCTIEHUS:

CBOOOJHO OTMEPHPOBATh MOHATHIMH: pPAIlOHATBHOE YHUCIIO0, OECKOHEUHAs MepHoArUecKas ApoOb,
MPOLEHTHI, UPPALUOHAIBHOE YHCIIO, MHOKECTBA PALMOHAJIBHBIX M JEUCTBUTEIBHBIX YHUCEN, MOIYJb
JIEMCTBUTEIILHOTO YHCIIA;



MPUMEHSITh APOOM W TPOIEHTHI U PEUICHHs] NMPHUKIATHBIX 337a4 M3 Pa3IUYHBIX OTpaciei
3HaHUH U PEATILHOM JKU3HU;

MIPUMEHSATH TPUOTIKEHHBIC BBIYUCIICHUS, IIPaBUJIa OKPYIJICHHS, TIPUKHUJIKY U OLIEHKY pe3yJbTaTa
BBIYHCJICHUM;

CBOOOJHO ONEPHPOBATH MOHATHEM: CTEIICHB C IICJIBIM MOKA3aTEeIeM, HCIIOIh30BaTh ITOIXO IS0
(dbopMy 3amucH IEHCTBUTEIBHBIX YHCET JIJIS PeIICHHSI MPAKTUICCKUX 33/1a9 U TIPEIICTABICHUS JAHHBIX;

CBOOOHO OIEPUPOBATH TIOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOU CTEIICHHU;

CBOOOHO OIIEPUPOBATH MIOHATHEM: CTECTICHD C PAIIMOHAIBLHBIM ITOKA3aTelIeM;

CBOOOHO OIEPUPOBATH OHATHUSAMU: JIOTaprU(M YHCIIa, NECATUIHBIE U HATypaIbHBIC JIOTapU(MBI,

CBOOOHO OIEPUPOBATH OHATHSIMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTA;

OTIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHTEHC YHCIOBOTO apryMeHTa.

YpaBHeHUs1 U HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH TOHITHAMHU: TOXKICCTBO, YypaBHEHHE, HEPABEHCTBO, PaBHOCHJIbHBIC
YpaBHEHUS U YpPaBHEHUS-CIICJACTBUS, PABHOCHIILHBIE HEPABEHCTBA,

MIPUMEHSTh PA3IMYHBIE METOJIbI PEIICHHS PAIMOHATIBHBIX U JIPOOHO-PAIMOHAIBHBIX YPaBHEHUM,
MIPUMEHSATHh METO]l UHTEPBAJIOB /ISl PEIICHNS HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHATHSIMU: MHOTOWICH OT OJTHOM MEPEMEHHON, MHOTOWIEH C IEIBIMH
ko3 purmeHTaMu, KOpHH MHOTOWICHA, TPUMEHSTH JIEJICHUE MHOTOYICHA Ha MHOTOWIEH C OCTaTKOM,
teopemy be3y u Teopemy Buera s pemienus 3aaay;

CBOOOJIHO OMEPHPOBATH TMOHATHAMU: CHCTEMa JMHEHHBIX YpaBHEHUH, MaTpuIla, OMPEACITUTETh
MATpUIBl 2 X 2 WM €ro reOMETPUYECKUA CMBICI, MCIOJIb30BaTh CBOMCTBA OMpEAEHUTENs 2 X 2 s
BBIYUCIICHUS €r0 3HAYCHUS, TPUMEHSTh OTPEIEIUTENN ISl PEIICHHS] CUCTEMBI JIMTHEWHBIX YpaBHEHUH,
MOJIEIMPOBATh pEajbHbIE CHUTyallud C IIOMOIIBK) CHUCTEMBl JIMHEHHBIX YpPaBHEHWH, HCCIEI0BATh
IIOCTPOCHHBIE MOJIEIM C TOMOIIBIO MATPHUIl U ONIPENEIUTENEH, HHTEPIPETUPOBATH IOTYYEHHBIN
pe3ynbTart;

WCIIOJIb30BaTh CBOMCTBA IEUCTBHUI C KOPHSIMHM JIJIsl IPe0Opa30BaHUs BRIPAKCHUI;

BBITIOJIHATH MPeoOpa3oBaHUs YHCIOBBIX BBIPAKEHUH, COAEPXKAIIMX CTENEHU C PalMOHAIbHBIM
IOKa3aTeseM;

UCII0JIb30BaTh CBOMCTBA JIorapu(pMOB J1j1s peoOpa3zoBaHus JOTapU(PMUUECKUX BbIPAKECHHUIA;

CBOOOJHO OMNEpUpPOBaTh MOHITUAMH: HUpPpALMOHATbHBIE, MOKa3aTelbHble M JIOTapu(MUYECKUE
YPaBHEHUsI, HAXOJIUTh UX PELICHHS C MOMOIIBI0 PABHOCUIIBHBIX NIEPEXOJ0B UM OCYILECTBIISIS IPOBEPKY
KOpHEN;

MIPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (bopMyIbI JUTSt npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHU;

CBOOOJHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE ypaBHEHUE, IPUMEHATh HEOOXOAUMBIE
(dbopMyIIBI 1S peIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YpaBHEHUIA;

MOJENUPOBATh peajbHbIe CUTYyallMH Ha $I3bIKE anreOpbl, COCTaBJSATh BBIPAXKEHUS, YPaBHEHUS,
HEpPaABEHCTBA 10 YCIIOBHMIO 3a/lay, UCCIENIOBATh IOCTPOCHHBIE MOJEJIM C HMCIOJb30BAHUEM armapara
anreopsl.

DOyHKUUH U TPaPuUKU:

CBOOOJHO OMEpPUPOBATH MOHITUAMU: (PYHKIUS, CIOCOOBI 3a7aHus (PYHKIIMH, B3aUMHO OOpaTHbIE
byHKIMH, KOMMOO3UIMS (QYHKUUN, TpaduK (QYHKIHUU, BHITOIHATH DJIEMEHTApHBIC MPEoOpa3OBaHUS
rpaduKoB QYHKIHII;

CBOOOJHO OIEpPUPOBATH MOHATUSMU: 00JAaCTh OMPEACTCHHUS W MHOXECTBO 3HAUCHUN (DYHKIINH,
HyIU (QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;



CBOOOJHO OMNEPHPOBATh MOHITUSIMH: YETHBIC W HEUETHBIC (YHKIMH, TIEpUOANYECKUE (YHKIINU,
MPOMEXYTKA MOHOTOHHOCTH (YHKIIMM, MAaKCUMyMbl W MHHUMYMBl (DYHKIHUM, HaWOOJIbIIEe W
HauMEHBIIIee 3HaUeHUE (PYHKIIUU HA TIPOMEKYTKE;

CBOOOHO OTEPUPOBATH OHATUSMHU: CTENICHHAS] PYHKIUS C HATYPAIbHBIM U IIEJIBIM ITOKa3aTeleM,
rpaduk cTeneHHOW (PYHKIUU C HATYpPaJbHBIM U LEJIBIM IOKa3areleM, rpaduk KOpHS n-Oi CTEMEHU Kak
(byHKIMU 00paTHOW CTETIEHH C HATypaJbHBIM MOKa3aTeseM;

OTICpUPOBATH MOHATHAMU: JTUHCHHAS, KBAJApaTUIHAS W JAPOOHO-JIMHEHHAs (DYHKIIUH, BBITIOTHATH
AIIEMEHTAPHOE MCCIEIOBAHNE U TOCTPOSHHE UX IPaUKOB;

CBOOOJHO OTIEPUPOBATH MOHATUSAMU: MMOKA3aTeIbHAS U JorapudmMudeckas pyHKIUH, UX CBOWCTBA
1 TpaMKH, UCTIOJB30BaTh UX Tpa(UKH [T PEIICHUS YPaBHCHUIA;

CBOOOJHO ONEpUPOBATH MOHSTUAMM: TPUTOHOMETPHUYECKas OKPYXKHOCTb, OINpEesIeHUe
TPUTOHOMETPUYECKUX (PYHKITUN YUCIIOBOTO apTyMEHTa;

MCIO0JIb30BaTh TpaduKu QYHKIUN AJIS UCCIEIOBaHUS MPOLIECCOB M 3aBUCUMOCTEN IPU PELIeHUN
3a/1a4y U3 APYruxX y4eOHBIX MIPEAMETOB U PEATbHOM KU3HU, BEIpAXKaTh (DOPMYIaMHU 3aBUCUMOCTH MEXKITY
BEITUYMHAMU,

Hauyana maTeMaTH4ecKoro aHajmsa:

CBOOOJHO ONEpUPOBATh TOHATUSAMU: apupMeTHueckas ¢ TeoMeTpuyecKas Iporpeccus,
OeCKOHEYHO YOBIBaOIlasi TeOMETpUYecKas Mporpeccus, JUHEHHBIH U HSKCIOHEHIMAIbHBIN pPOCT,
(dbopMyIa CI0XKHBIX MPOIIEHTOB, UMETh MPEACTABICHHE O KOHCTAHTE;

MCI0JIb30BATh MTPOTPECCHU JIJISl PELISHMsI peallbHbIX 3ajjau MPUKIIAJHOTO XapaKTepa;

CBOOOHO OTepupoBaTh MOHSTUSIMU: MOCJIEZI0BATEIBHOCTD, CHOCOObI 3aJlaHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPAHUYEHHBIE IOCIIEOBATEIBLHOCTH, MOHUMAaTh OCHOBBI
3apO’KJICHUS MAaTEeMAaTUYECKOT0 aHajn3a Kak aHainu3a 0ECKOHEYHO MAaJIbIX;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: HEMPEPHIBHBIC (PYHKITUH, TOUKH pa3pbiBa rpaduka QyHKIINH,
ACUMIITOTHI rpaduka PyHKINH;

CBOOOJHO ONEpUPOBATH MOHATHEM: (DYHKIIMS, HENpephIBHAs HA OTPE3Ke, MPUMEHSATh CBOMCTBA
HENpephIBHBIX PYHKUUHN I pellieHus 3a/1a4;

CBOOOJHO OIEpUpPOBATh MOHATUSMU: TEepBas U BTOpas MPOU3BOJHbIE (YHKIIMH, KacaTeiabHas K
rpaduky GyHKINH,

BBIYHCIISATH TPOU3BOIHBIE CYMMBI, IIPOU3BEACHHUSI, YACTHOTO U KOMIO3UIINH IBYX (QYHKIUH, 3HATh
MIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKIINA;

UCII0JIb30BATh T€OMETPUUYECKUIN U (PU3NYECKHI CMBICI MPOU3BOIHOM JUIsl pEeIlIeHUs 3aau.

MHokecTBa M JIOTHKA:

CBOOOJHO OTEPUPOBATH MOHATUAMU: MHOXKECTBO, OTIEPAIlMU HAJl MHOXKECTBAMU;

UCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisi OMUCAaHUS pEeabHBIX MPOILIECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBATh MOHITUAMH: OIpEACIIEHHE, TeOpeMa, ypaBHEHHE-CIEACTBHE, CBOMCTBO
MaTeMaTH4eCKOro 00bEKTa, J0Ka3aTeIbCTBO, PABHOCUJILHBIC YPAaBHEHHS 1 HEPABEHCTBA.

K xonimy oOyuyenus B 11 kiacce oOyyaroniuiicss MOMy4uT CIEAYIOUIUE MPEIMETHBIE PE3YIbTAThI
M0 OTAENBHBIM TeMaM pabouell mporpaMMbl yueOHOTO Kypca «Anredpa W Hadajga MaTeMaTUYeCKOTO
aHaIM3ay:

Yucsia v BBIYUCTICHUSA:

CBOOOJHO OMEPUPOBATh MOHITUSIMU: HATYpadbHOE M 1IEJ0€ YKCIO, MHOXKECTBA HATYypajbHBIX U
LEeNBIX YHCeNl, UCMO0JIb30BaTh Mpu3Haku AenumMoctu 1enbix uucen, HOJ[ u HOK natypanbHbIX uyucen
JUIS peIlieHus 3aa4, TPUMEHSITh alroput™ EBkina;



cBOOOJTHO OTEPUPOBATH IMOHITHEM OCTaTKa MO MOJYJIO, 3alHMChIBaTh HATypajbHbIC YHCIA B
Pa3IMYHBIX TO3UITUOHHBIX CUCTEMAaX CUMCIICHHUS,

cBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: KOMILJIEKCHOE YWCIIO M MHOXKECTBO KOMILUIEKCHBIX YHCEN,
MIPEJICTaBIATh KOMIUIEKCHBIC YHCIa B alreOpanuecKoil ¥ TPUTOHOMETPUYECKON (popme, BBHIMOIHSTH
apu(MeTHYECKHe OTIepallii C HUMHU M N300pakaTh Ha KOOPIUHATHOM TIIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOZHO OIEPHPOBATh MOHITHSIMH: UPPAIUOHATBHBIC, MOKA3aTeIbHBIC M JIOTApU(DMUYCCKUE
HEPaBEHCTBA, HAXOJUTh MX PEUICHHSI C TOMOIIBIO PABHOCHIIBHBIX ITEPEX0JI0B;

OCYILIECTBIISATH OTOOP KOPHEH MPH PEIICHUU TPUTOHOMETPHUICCKOTO YPAaBHEHUS;

CBOOOJHO  ONEPUPOBATH  IMOHSATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO,  IPUMEHSTH
He00X0TuMBbIe (DOPMYITBI ISl PEIICHHUS] OCHOBHBIX THIIOB TPUTOHOMETPHUYSCKUX HEPABCHCTB;

CBOOOJHO OIEPHPOBATH IMOHATHSAMHU: CHCTEMa M COBOKYIMHOCTh YpaBHEHWH U HEPaBEHCTB,
PaBHOCHIIBHBIC CHCTEMBI W CHCTEMBI-CJICJICTBUS, HAXOJUTh PEIICHUS CHCTEMbl W COBOKYIHOCTEH
paIMoOHAIBHBIX, UPPANMOHAIBHBIX, TIOKA3aTSIILHBIX U JIOTAPHU(PMUICCKHX YPAaBHECHUN H HEPABCHCTB;

pemiath  palMoHANbHBIC,  HPPAHOHAIBHBIC,  IOKa3aTelbHBIE,  JIOTApUPMHUYECCKHE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COJICPIKAIINE MOIYIIN U TTapaMeTphI;

MPUMEHSATh TpaduuecKkue METObl JUIS PEIICHUsS ypaBHEHWH W HEPAaBEHCTB, a TaKXKe 3aJad C
rapaMeTpamu;

MOJICITUPOBATh peajbHBbIC CUTYAaIlMH Ha S3BIKEe alreOpbl, COCTABIIATH BBIPAKCHHS, ypaBHEHUS,
HEpaBEHCTBA W WX CHCTEMBI [0 YCIOBUIO 3a/Ia4d, WCCIEI0BAaTh IMOCTPOSHHBIE MOJEIN C
WCTIOJIb30BaHUEM alllapara ajareOpbl, HHTEPIPETUPOBATH ITOJTyYCHHBIH Pe3ybTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH rpapuKu KOMIO3UIHNH (QYHKIUI C MOMOIIBIO AIEMEHTAPHOIO HCCIIEIOBAaHUS U CBOMCTB
KOMITO3UIIMH JABYX (DYHKLHUIA;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHH U HEPABEHCTB HAa KOOPAMHATHOM TJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: TPAPUKHA TPUTOHOMETPUIECCKUX (PYHKITHIA;

MPUMEHSTHh PYHKIUU I MOJAETUPOBAHUS U UCCIEIOBAHUS PEaTbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eCKOro aHaJmu3a:

MCI0JIb30BATh MIPOM3BOIHYIO Ul Ucciae10BaHus GYHKIIMH HA MOHOTOHHOCTB M SKCTPEMYMBbI;

HAXOJUTh HAUOOJIbIIIEe U HAaUMEHbIlIee 3HaYeHHs PYHKIIUU HEMPEePHIBHON Ha OTPE3KE;

WCIO0JIb30BAaTh MPOM3BOJHYIO I HAXOXKJACHHS HAWIYYlIero pPEUIeHHs B MPHUKIAIHBIX, B TOM
YHClie COLMAIbHO-d)KOHOMUYECKUX, 3a7adyax, JJs OIpeleieHHs] CKOPOCTH U YCKOPEeHHMs Ipoliecca,
3aIaHHOTO (POPMYJION WU TpadUKOM;

CBOOOZHO OIEpPUPOBaTh MOHATHSAMH: IEpPBOOOpa3Has, ONpeAcNEHHBIA HHTErpall, HaXOIUTh
nepBoOOpa3HbIE NIEMEHTAPHBIX GYHKIMA U BBIYUCIATH HHTErpal 1o Gopmyne Hetorona-JleiOnuna;

HAXOJHTh IUIOMAAN MIOCKUX GUTYp U 0OBEMBI TEN C TOMOIIBIO HHTETPAa;

UMETh TPEJCTABICHHE O MaTeMaTHUYeCKOM MOJICIUPOBAHUM HA TPUMEPE COCTaBIICHUS
g depeHnanbHbIX YpaBHEHHI;

pelmath NpUKIagHbIe 33Jayd, B TOM YHCIE COLMATbHO-3KOHOMHYECKOTO M (U3UYECKOTO
XapakTepa, CpeICTBaMi MaTeMaTHYEeCKOTO aHalln3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YPaBHEHUM.
) Oynkunu u rpadpuku. CreneHHas GyHKIUS C 12 |
LETIBIM MOKA3aTeIIeM.
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppannonanbHbie ypaBHEHUS.
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 |
YpaBHEHUSI.
5 Jlorapudmudeckas GyHKITHSA. 18 |
Jlorapudmmuueckre ypaBHEHHUS.
6 TpuroHomeTpuuecKre BbIpaXKeHUs 1 ” |
YpaBHEHHUSI.
7 [TocnenoBaTenbHOCTH U MIPOTPECCUH. 10 1
HenpepsiBuble pyHkiuu. [IponsBoaHas. 20 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 )
3HaHUMU.
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO ” |
MIPOU3BOJIHO.
2 [TepBooOpa3zHas u uHTETpA. 12 1
3 I'paduku TpUroHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTprdecKkue HEPABEHCTBA.
4 WppanmonansHele, mokazareabHble U 24 |
norapupmMuUecKue HepaBeHCTBa.
KommnuekcHeie uncna. 10 1
6 HarypanbHble U 11enble yncna. 10 1
Cucrembl paliMoHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUIECKUX 12 1
YpaBHEHUH.
8 3ajayu ¢ mapameTpamH. 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 16 )
3HAHUM.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yueHusi | odpa3zoBaTejibHbIE
padoThI padoTsbI pecypest
| MHoxecTBO, orepauu HajJ MHOXKEeCTBaMHU |
H X CBOMCTBa
2 Hwnarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOTO 1
ammapara sl peleHus 3a1a49
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECSTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONUECKHE IPOOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUOUIECKHIE TPOOH
6 [Ipumenenue npoOeli U IPOLICHTOB IS |
pelIeHMs TPUKIIAIHBIX 3a/1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS |
pellIeHMs TPUKIIAIHBIX 3a/1a4
2 JlericTBUTENbHBIC YUCIIA. PallioHaIbHEIE K |
HppalMOHAJIbHBIE YHCIIa
9 Apudmernueckue omnepaiuu c |
JIENCTBUTEIILHBIMU YHCIIAMU
10 Monynb AeMCTBUTEIBLHOTO YKCIIA U €r0 |

CBOICTBA




11

[TpuGnnxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIJICHMS], IPUKUIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCHIICHUSA LCJIbIX U
JPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PECIICHUA LCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PECIICHUS TCJIbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl 0T OJHON NEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octatkom. Teopema besy

16

MHorousieHsl ¢ HeIbIMi KO3 GULneHTaMu.
Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

19

Martpuiia CUCTeMbI TUHEWHBIX YPaBHEHHIA.
Onpenenurenb MaTpUILI 2X2, €r0
F€OMETPUYSCKHI CMBICT U CBOMCTBA;
BBIYHCJICHHE €T0 3HAUCHUS

20

Omnpenenurens MaTpuLpl 2X2, ero
rE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €TO 3HAUEHUS

21

[IpuMeHeHue onpeneuTens Uil peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN




22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs (PYHKIINH.
B3aumno o6patHbie ¢pyHkiun. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpazoBaHus TpaduKoB GyHKITUN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢ynkuu. Hynu dyHakmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepunoanueckue ¢pynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIHH.
HauOoubliee u HauMeHblIee 3HAUYCHHUE
(GYHKLIUU HAa IPOMEXYTKE

30

Jluneiinas, KBapaTuyHas U JpOOHO-
nuHeHas GyHKIUU

31

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA

32

DreMeHTapHOe UCCIIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA

33

Crermnens ¢ LIEJIBIM MOKa3aTeneM. buHnom




Hrrotona

Crerens ¢ IICIBIM MOKa3aTeleM. buaom

34 HeroTona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LenbIM nokazateneM. E€ cBolicTBa u
rpaduk

36 Kontponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

13 Apudmernueckuil KOpeHb HaTypaIbHOU
CTETICHH U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

A1 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH,
COJZIEpKalUX CTEIICHU U KOPHH
Wppannonansseie ypaBHeHHA. OCHOBHBIE

42 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
WppannonansHble ypaBHeHH. OCHOBHBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH
WppannonansHble ypaBHeHH. OCHOBHbBIE

44 METO/IbI PELICHHS] UPPALIMOHAIBHBIX
ypaBHEHUHI

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

46 HppalMOHAJIbHBIX YPaBHEHUM

A7 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
UppalMOHAJIbHBIX YPaBHEHUM

43 PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUU
HppalMOHAIIbHBIX YPaBHEHUM
CpoiicTBa U rpaduK KOpHSI -0l CTENEHU

49 KaK (yHKIIMHM 0OpaTHOW CTENEHH C
HaTypaJIbHbIM TOKa3aTesieM
CpoiicTBa u rpaduK KOpHSI N-Oi CTENeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM IIOKa3aTeJIeM
Kontponbnas padota: "CsoiicTBa u rpadux

51 KOpHS n-0i creneHu. ppanuoHanbHbie
ypaBHEeHUS"

57 Crenensp ¢ palMOHAIBHBIM [TOKA3aTENEM U
e€ CBOICTBA

53 Crenens ¢ pallMOHAIBLHBIM [TOKA3aTENEM U
e€ CBOICTBa

54 CreneHsp ¢ pallMOHAJIBHBIM [10KA3aTEIEM U
e€ CBOMCTBA

55 IToka3zaTtenbHast GpyHKIHMA, €€ cBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A5
pEelIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN A5

pelIeHNs ypaBHEHUI




[Tokazarenbubie ypaBHeHU. OCHOBHbIE

58 METO/1bl PEIIEHUSI T0KA3aTEIbHBIX 1
YpaBHEHUU
OKa3zaTenbHbIe ypaBHEeHUS. OCHOBHEIC
I1 O
59 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUU
OKa3aTenbHbIe ypaBHEHUS. OCHOBHEIC
I1 O
60 METO/1bI pEIIeHUSI T0OKA3aTEIbHBIX 1
YpaBHEHUU
61 Kontponbnas pabora: "[lokazarenpHas 1
kuust. [lokazarenpHbIe ypaBHEHHUS
yH H "
62 Jlorapudwm uncna. CoiicTBa Jorapupma 1
63 Jlorapudwm uncna. CoiicTBa Jorapupma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
65 JlecsaTHYHBIC W HATYpaJIbHBIE JJOTAPU(MBI 1
66 JlecsaTHYHBIC W HATYpAJIbHBIE JTOTapU(MBI 1
[IpeoOpa3zoBanue BEIpAKEHUI, COLEPKALTNX
67 ’ 1
sorapudmsl
68 [IpeoOpas3oBanue BEIpaKEHUH, COAEPIKAIIUX |
sorapudmel
69 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIIUX |
sorapumsl
70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk
7 Jlorapugmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk
72 Hcnonb3oBanue rpaduka GyHKIUN 15 1




peuieHus ypaBHEHUI

Ncnonb3oBanne rpaduka GyHKINAN 1151

73 peuieHus: ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEUICHUS JIOTapU(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI peIIeHUs] Jorapu(PpMUIECcKux
ypaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] JorapuPpMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(MUUECKUX ypaBHEHHM

73 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHH

79 Kontponbnas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

%2 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC
YKCIIOBOTO apryMeHTa

g4 Tpuronomerpuueckas OKpy>KHOCTb,

ONpCACIICHUEC TPUTOHOMCTPHUICCKUX




(GYHKIUI YUCIOBOTO apryMeHTa

Tpuronomerpudeckas OKpyKHOCTb,

85 OTIpe/IeTICHUE TPUTOHOMETPUUECKHIX 1
(yHKIMI 9UCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

90 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

01 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKECHUH

9 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAKECHUHN

03 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX |
BBIpaKEHUI

94 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

95 Peuienne TpuroHoMeTpUYECKUX YpaBHEHUN 1

96 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI 1

97 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI 1

98 Pemenune TpUroHOMETpUYECKUX YpaBHEHHUM 1

99 Pemenune TpUroHOMETpUYECKUX YpaBHEHHUM 1

100 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM 1
KonTtponeHas padoTa:

101 "TpUroHOMETpUYECKUE BBIPAXKEHUS U 1

TPUTOHOMETPUUECKUE ypaBHEHUS"




ITocemoBaTebHOCTH, CIIOCOOBI 3aJaHus

102 noclieaoBareapbHocTeld. Meron
MaTeMaTH4Ye€CKON HHIYKIIUH
MoHOTOHHBIE U OTPaHUYCHHbBIC

103 nocienoBarenbHocTU. McTopus ananuza
OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eomerpuueckas nmporpeccust

106 beckoneuHo yObIBaroIIas TeOMeTpUYECKast
nporpeccust

107 Cymma OeckoHE4HO yObIBaroIen
F€OMETPUUYECKON MPOTrPECCU

108 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopMyina CIOKHBIX MPOILIEHTOB

109 JIMHENHBIN U SKCTIOHEHIIMATIbHBIA POCT.
Hucno e. @opMyiia CI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue nporpeccuu Juist peleHus
peanbHBIX 3a/1a4 IPUKIAJHOTO XapaKTepa

11 KonTponsHas pabora:
"I[locnenoBaTeabHOCTH U Mporpeccuu”

112 HenpepsiBHbIE (DYHKIINHN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIHII

114 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (hyHKIMH HETIPEpHIBHBIX Ha

OTPE3KE




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

116
HEPABEHCTB

17 MeTto1 UHTEPBAJIOB /ISl PELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JJIs1 PELICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

epBasi U BTOpast POU3BOIHbIE KITUH

121 IT YH

122 Onpenenenue, reOMETPUIYECKAN CMBICI
MPOU3BOTHOM

123 Omnpenenenue, GU3NIECKAN CMBICIT
MPOU3BOTHOM

124 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIUH

125 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
GbyHKIIIN

126 [IpousBoiHbIE 37IeMEHTAPHBIX PYHKINN

127 [IpousBoiHbIE 37IeMEHTAPHBIX PYHKINN

128 [IpousBoiHasE CyMMBI, IPOU3BENCHUS,
YaCTHOTO U KOMMO3UIINH (DYHKITUI

129 [IpousBoHasE CyMMBbI, IPOU3BENICHUS,
YaCTHOTO ¥ KOMIO3UINH (DYHKITUI

130 [IpousBoiHasE CyMMBbI, IPOU3BEICHUS,

YaCTHOTO U KOMITO3UIIMU (YyHKIUH




131 KonTtponsHas padora: "[Iponssoanas” 1 1
132 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3AIUS |

3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS |

3HaHui: "Oyakuun"
134 Hrorosas koHTposbHas paboTa 1 1
135 Wrorosas koHTposbHas paboTa 1 1
136 HOBTOPGHI/IG, 000011eHre, cUCTEMATHU3AIUS 1

3HAHHUH

OBIIEE KOJIJMYECTBO YACOB I1O 136 10

[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpumeneHnre mpou3BOIHOM K
Hccae0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCle0BaHUIO (QYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne MPou3BOIHOM K
HCCIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne MPou3BOIHOM K
HCCIIeIOBaHUIO (PYHKIIMNA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HaANMMCHBIICTO 3HAYCHU A HCHpCpHBHOﬁ

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIET0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU Ha OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(yHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIMM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIICTO 3HAYCHUS HEPEPBHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne mpou3BOTHOM JIst
HaxO0JKJICHUS HAMJTYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HAXO0XJICHUS HaWJIY4YIlEero peleHus B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpEJeTICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (opMyIION Ml
rpapuKom

16

[Ipumenenre npou3BOIHON IS
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHOTO GOpMYIION UITH
rpadpukom




17 Komnozunus GyHKImiz

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

2 KonTponsnas pabora: "UccnenoBanue
(GyYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

3 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOPa3HBIX

24 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXAEHUS TEPBOOOPA3HBIX

)5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuia Hax0XAEHUSI IEPBOOOPA3HBIX

26 Hurerpan. ['eomerpuyueckuii CMbICT
WHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpasia
o ¢opmyne Herotona-JleitOnuna

)3 Brruncnenue onpenenéHHOro HHTerpasa
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHeHne nHTErpana i HaXOXKACHUS
IUIOIIAJeH MIOCKUX QUryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit uddepeHnnaIbHbIX

ypaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHBIX

32 .
ypaBHEHUM
MaremaTuyeckoe MOAEIUPOBAHUE

33 peanbHBIX MPOIIECCOB C MOMOIIIBIO
maddepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuieckue GyHKIIUH, HX
CBOMCTBaA U rpapuku

36 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBa U rpapuku

17 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

18 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEN TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOHN OKPYKHOCTH

Pemrenne TpuroHoMeTpu4ECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METOBI PEILIECHUS
II0Ka3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METOBI PEILIEHUS
II0Ka3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IBI PEILICHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

37 HppaIOHAIEHBIX HEPABEHCTB
53 OCHOBHBIE METOIbI PEIICHUS
MppaIOHATEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
MppaoOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIOHATEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peleHHS
MppaIMOHAIEHBIX YPaBHECHHN
& I'paduueckre METOIBI peleHHS
UppalMOHAIBHBIX YPaBHEHUH
63 I'paprueckue MeTOIbl peLIeHUs
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTObl peLIeHUs
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peleHus
norapu(pMUUECKUX ypaBHEHUIN
66 I'padrueckue MeTo bl peLieHUs
Jorapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeTObl peleHNs
68 MOKa3aTeNbHbIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'padrueckue MeTO bl pelIeHNs
69 MOKa3aTeNbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JIOrapu(PMHISCKUX
HEPAaBCHCTB

71

I'padrueckre METOIBI pelIeHHUS
[I0KAa3aTeIbHbIX U JIOrapu(pMUUECKUuX
HEPaBEHCTB

72

KounTponsnas pabora: "UppannoHaibHele,
MOKa3aTesabHbIE U JIOTapU(PMUIECKHE
HEpaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (HOpPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernyeckue ornepauu c
KOMILJIEKCHBIMU YHCIIAMU

77

I/I306pa)I(eHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/I306pa)I(eHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCIIa

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCET I




penieHus pU3NIECKUX ¥ TE€OMETPUICCKUX
3a1a4

KonTtposneHas padoTa: "KomruiekcHbie

82 \
qucna

83 HatypainbHble u nensle yncia

84 HarypaneHble u niensie yncna

85 [IpumeHeHue NpU3HaKoOB AETUMOCTU
LEJIbIX YUCell

26 [IpumeHeHue NpU3HAKOB AETUMOCTH
LENbIX YUCell

87 [IpumeHeHue NpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

28 [IpuMeHeHre MPU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

29 [IpuMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO

90 [IpuMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO
[IpumMeHeHue MPU3HAKOB AETUMOCTH

91 LeJIBIX Yucell: aroput™ EBknuia s
peleHus 3a/1a4 B LEJIbIX YUCIIax

9 KonTtponpHast padoTta: "Teopus LenbIx
yucen"
Cucrema ¥ COBOKYITHOCTb YPAaBHEHMI.

93 PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-
CIIEICTBUS

94 Cucrema ¥ COBOKYITHOCTb ypaBHEHUI.

PaBHOCHUIIBHBIE CUCTEMBI B CCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHU

OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEW MPPaLMOHATIBHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

OCHOBHBIC METOJIBI PEIICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMuuecKkux
ypaBHEHUU

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumeHeHre cucTeM K PELIeHUI0
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3

101 Pa3IMYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs OTyICHHBIX
pe3ynbTaToOB

IIpuMeHeHNne CUCTEM K PELIEHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

102 pa3nuyHbIX 00JacTeil HAyKHU U peabHOM
YKU3HH, MHTEpIIPETaLUs OJydEHHBIX
pe3yIbTaTOB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHUYECKUX 3aa4 U 3a7a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peaNbHOM
YKU3HU, UHTEPIPETaLUs OJTy4YECHHBIX
pe3yibTaToB
Kontponbhas padota: "Cucremsr

104 palOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUUECKUX
ypaBHeHUH"

105 PannonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamu

107 ParnmonanpHble CUCTEMBI C TapaMeTpaMu

108 HppanunonanbHble ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanmonanbHble CUCTEMBI C
rnapameTpamu

110 [Toka3aTenbHble ypaBHEHUs, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpAaBEHCTBA C NapaMeTpaMu

113 Jlorapugpmuueckue CuCTEMBI ¢
rnapameTpamu

114 TpuronomeTpruyeckue ypaBHEHHUs C
rnapameTpamu

115 TpuronomeTpruueckue HEPaBEHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYECKUX MOJIENEH pealbHbIX
CUTYAaLMH C MIOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u uccaeaoBaHue
MaTeMaTHYEeCKUX MOJIEIEeH pearbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C TmapaMeTpamMu

119

[TocTpoenune u ucciaegoBaHue
MATEMATHUUYCCKUX MOJIGJ'IGI\/'I peaﬂLme
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C IapameTpamMu

120

KonTtponbHas padota: "3agauu ¢
napameTrpamu"

121

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHuil: "YpaBHeHus"

122

[ToBTOpEeHUE, 0000IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBHenus"

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTH3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHU"

124

[ToBTOpeHnue, 06061IeHNE,
cucreMmarusanus 3Hanui: "HepaseHncraa"

125

[ToBTOpeHue, 060061IeHNE,
cucreMmarusanus 3Hanuii: "HepaBeHncraa"

126

[ToBTOpEeHue, 060061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEenue, 060061ICHNE,

127 cucremarusanus 3Hanuii: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpEenue, 06001ICHNE,
128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,
129 cucrtemaTtusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHune"
[ToBTOpEeHue, 0600IICHNE,
130 cucrtemaTtusanus 3Hanuii: "Murerpan u ero 1
npuMeHeHue"
131 [ToBTOpEeHue, 0600IICHNE, |
cucrtemaTusanus 3Hanuil: "OyHknun"
132 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemaTtusanus 3Hanuii: "OyHkaun"
133 [ToBTOpEeHUE, 0600IICHNE, |
cucreMarusanus 3HaHuii: "Oyukuun"
134 Hroropas koHTpoJIbHAs paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpEenue, 06061IeHNE, |
cHUCTeMaTH3allusl 3HaAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
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