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INOACHUTEJIbHAA 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH 00ecIeYnBaeT UHCTPYMEHTAIbHYIO 0a3y [Uld U3y4eHHsI BCEX €CTECTBEHHO-HAYYHbIX
KypCOB, a C JPyroif CTOPOHBI, JOPMUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIIIEHUE 00yIarOIIUXCSI
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYIMX IUCHMIUIMH. B paMkax pgaHHoro ywyeOHOro kypca oOywarolmiuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM SA3BIKOM COBPEMEHHOM HayKH, KOTOpas (hOpMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

VueOHbIl Kypc ayreOpbl U Hadal MaTeMaTU4ecKOro aHalM3a 3aKJIaJbIBA€T OCHOBY MJIS
YCIIEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKU, XUMHUH, OMOJIOTUH, TIOHUMaHHsI OCHOBHBIX TEHIECHIMH
Pa3sBUTHSI SKOHOMHKH U OOIIECTBEHHOM »H3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIHOJB30BATh WX JUIS JAIbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpems oBJaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTUMH KOHCTPYKLHMSAMH aJareOpbl 1 MaTeMaTUYECKOI0 aHalM3a pa3BUBAeT yMEHUE HAaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKA3bIBaTh YTBEPKIEHHS C IIOMOLIbI0 MHIYKIIUU
U paccy’kAaTh JEAYKTHBHO, HCIIOJIB30BAaTh 0000OIIEHNE U KOHKPETH3AIUIO, a0CTparupoBaHue u
aHaJIoOTHIo0, GOpMHUpPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyyarolyecsi IMOJIy4aloT HOBBIM ONBIT pelleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
MOCTPOCHHUS MATEeMaTHYECKUX MOJENEH pPEaNbHbIX CHTYallMd, WHTEPIPETAlMH MOJYyYSHHBIX
peIIeHM, 3HAKOMATCSI ¢ MPUMEpPAMU MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKE U
UCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIbHBIM IOTEHIMAJIOM, KOTOPBIN
peanu3yercss Kak uepe3 y4deOHbBII MaTepHuain, CHOCOOCTBYIOMMN (OPMHUPOBAHHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJOJDKUTEIBHON  KOHIIEHTpPAllMM  BHHUMAHHs, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYUYEHHBINA pe3ysbTaT.

B ocHoBe meronauku oOyueHMs anreOpe M HadajgaM MaT€MaTHYEeCKOTO aHalIn3a JIEKHT
NeSITeTLHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CJIEAYIOIINE CO/EP)KATeIbHO-METOJMUecCKue JIUHUU: «Yucna u BblUMCIEHUs», «DyHKIUM U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Havana MaTeMaTn4eckoro aHanm3ay, «MHOKECTBa U
Joruka». Bce OCHOBHBIE COlepIKaTEIbHO-METOJMUECKUE JTMHUN U3Y9at0TCsl Ha TIPOTSHKESHUH JIBYX
JeT 00y4eHusl Ha ypOBHE cpeliHero o0Iiero oopa3oBaHus, €CTECTBEHHO JIOTOJIHSAS YT Apyra u
MOCTENIEHHO HACHIIAasiCh HOBBIMH TeMaMM U pazaenamu. [laHHbIM yd4eOHBIH Kypc sBiseTcs
MHTETPAaTHBHBIM, IMTOCKOJBKY OOBETUHSET B ceOe comepikaHue HECKOJIBKHX MaTeMaTHYeCKHX
JCIIATUTAH, TaKUX Kak anre0pa, TPUTOHOMETPHsI, MAaTEeMaTHUECKUI aHAIN3, TEOPHS MHOXKECTB,
MaTeMaTHuecKas joruka u apyrue. [lo Mepe Toro kak oOydaromuecst OBIIaJeBalOT BCE Ooee
MIMPOKMM MaTeMAaTUYEeCKUM almapaToM, Yy HHX I[OCJeI0BaTelbHO (OpMHUpPYeTCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMATHIECKYIO0 MOJIENb pEalTbHOW CUTYAINH, IPHMEHSTh
3HaHWS, TIOJyUYeHHbIE TpPU HW3YYEHHUH YYeOHOro Kypca, I PEIIeHHS CaMOCTOSITEIhHO
chopMyITHPOBAHHONW MaTeMaTHUECKON 3aj]auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

ConeprxaTenbHO-MeTOANYeCKast TUHUSA «HKca 1 BBIYUCIICHU» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB HMCIOJB30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HAauaTO Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpemnero obmero oopazoBanus 0co00e BHUMaHUE YICISICTCS
(I)OpMI/IpOBaHI/IIO HaBbBIKOB pallMOHAJIbHBIX BBI‘IHCHCHHP'I, BKIIIOYAKOIIHUX B CG6$I HUCIIO0JIBb30BaHUC
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYyMCHHUC [CJIaTb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHBI€
BBIUMCJICHUSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTHYECKUMH KOHCTaHTAMHU.
3HaKOMbIE 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJbHBIX, 1[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YHUCCJI OOIIOJIHAKTCA MHOXKCECTBOM KOMIIJIICKCHBIX YHUCCII. B KaXJI0M H3 3THX MHOXKCECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenu(UYecKue 3aJa4d U ONepalu: ACJICHUE Halelo,
ONEpUPOBAHUE OCTaTKaMH HAa MHOKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA pallOHAIbHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX uucelsl. biaromapst mocienoBaTelbHOMY pPaCIIMPEHUIO
Kpyra HUCHOJIb3YCMbIX YHCCI U 3HAKOMCTBY C BO3MOKHOCTSAMHU UX HNPHUMCHCHUSA Ui PCUHICHUA
pa3IMyHBIX 337a4 (popMHpyeTcs MpeAcTaBIeHUE O eAMHCTBE MaTeMaTHKU KaK HAyKU U €€ poJid B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHPa, IIUPOKO UCHIOIB3YIOTCS 0000IIeHHE U KOHKPETH3AIHUA.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHs Ha
ypOBHE cpenHero oOmero o0pa3oBaHUs, IOCKOJIBKY B KaxaoMm paszaene I[Iporpammsl
MPEeyCMOTPEHO pEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHS pPalMOHANBHBIX, HWPPALUOHANBHBIX, IOKA3aTEJbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
COACpKAIIMX IMMapaMCTPhI. HOJ’IyLIeHHI)Ie YMCHHUA HIHMPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH NMPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKHUX BLIpB,)KGHHfI, a TaKxXe BBIp&)KCHHfI,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JalibHElllee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAaKTHOIO  MBIILICHUS
oOyJarouxcsi, OpMHUPYIOTCS HABBIKH JIEYKTUBHBIX PACCYKICHHUM, padOThI C CUMBOJIbHBIMU
dbopmamu, TIpeCcTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIS1 PELICHHs PAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-MeToanyeckass JuHUS «DyHKUMU U rpadUKU» TECHO MeperuieTaeTcs ¢
JIPYTUMH JJHHASIMHA Y9€0HOTO Kypca, TOCKOIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEILHOCTD
u3ydeHuss Martepuana. l3yyeHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB M IpaUKOB, HCHIOIb30BaHNE QYHKIMN JUIs peIIeHHs]
3a/1a4 U3 IPYyruX y4eOHBIX MPEJAMETOB U PEAThHOM KU3HHU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aTOM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHpPOBaHUIO YMEHHSI BBIpaXKaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y Pa3IMUHbIMU BETUUYNHAMH,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMH, CTPOUTh UX rpadukd. Matepuas 3Toil conepkaTeabHOR
JIMHUHW HACJICH HAa Pa3BUTHC YMGHI/II\/’I W HAaBBIKOB, ITO3BOJIAIOIIHNX BBIPAXKATh 3aBUCUMOCTU MEXKOY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOH, rpapuueckoil u cioBecHOM. Ero mzyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHHUIO aHAIOTUH.

ConepxatenpHas auHAsA «Hadana mareMaTHUecKoro aHajln3ay TO3BOJISIET CYIIECTBEHHO
paCcinpUTh KPYT' KAK MAaTEMATHYCCKUX, TaK U IIPUKIIAIHBIX 3aaa4, JOCTYITHBIX O6yanOHIHMCSI, TakK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIHH, OompenensTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMEAAN GUryp u oObEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpeHHs TporeccoB. [laHHas cojaepkaTenbHasi JHHHUS OTKPBHIBAET HOBEIC



BO3MO>KHOCTH ITOCTPOCHHSI MATEMATUYECKUX MOJEIICH PEAIbHBIX CUTYalUH, TI03BOJIIET HAXOIUTh
HaWIy4llle€ pEIIEHUE B MPUKIAJAHBIX, B TOM YHUCIE COLHAJIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYEeCKOrO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIEHUS] 3aKOHOB MAaTeMaTHKU B HaykKe, TeXHHKEe M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTHUKU KaK HAyKH, U 00 HX
aBTOpax.

CopnepxaTtenpHo-MeToAuYeCcKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOMKECTB M MAaTEMaTU4YECKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIC
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHUBEPCAIbHBINA SI3bIK, OOBEAUHSIONIMI BCE pas3ieiibl MaTeMAaTUKU U €€ INPUIOKEHWM, OHU
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLUIUIMHBI U UX IPWIOKEHUA B equHOe 1enoe. [loatomy
BRXHO JIaTh BO3MOXHOCTb OOydarolleMycsl MOHHUMATb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIB30BATh €0 JIJIsl BBIPAXKEHUS CBOMX MbICIIEH. /[pyruM BaxkKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CcleAyeT IMpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHUH U CJI€I0BAaHUE OIPEACIEHHBIM MPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEeMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHUIO JIOTMUYECKOI'O MBIIIJICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTMYECKHMX IIPaBHII,
(dbopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Auredpa n Hayaja MaTeMaTHYECKOI0 aHaIM3a IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUS, KOTOpPblE IPHU3BaHbl CHOCOOCTBOBAaTH (HOPMHPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEH PEeabHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
ammapara aiareOpbl U MaTeMaTH4YecKOro aHaln3a, WHTEPHPETAIllMH IOJYYEeHHBIX pPEe3yJbTaToB.
Takue 3amaHus BIUIETEHBl B KaXAbIM U3 Pa3felloB IPOrpPaMMBbI, IOCKOJIBKY BECh MarepHall
y4eOHOro Kypca ILIMPOKO HCIOJIb3YyeTcs s pelleHHs] NpUKIaaHblX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3aa4 00y4daroluecs pa3BUBatOT HaOI0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, UCIOIb30BaTh aHAIOTHIO, 0000IIaTh 1 KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHusyercss B TIIpollecce M3Yy4YeHHs BceX TeM YydeOHoro kypca «Anrebpa u Havana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauyajga MaTeMaTUYECKOT0 aHAJIN3a» OTBOAUTCS
272 gaca: B 10 xmacce — 136 yacos (4 daca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HEJIENIO).



COJEPXAHUE OBYUYEHUSA
10 KJIIACC

Yucna u BBIYUCIICHUS

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB IS pEIIeHUs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHuecKkue
onepaury C JICHCTBUTEIIBHBIMU 4YHCIaMU. MOJylb JEWCTBUTEIBHOIO YMCIA U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anMCcH JEHCTBUTENBHBIX YUCEN ISl PELICHUs TPAKTUYECKUX 3a]1a4 U [IPEICTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHEHHUS 1 HEpABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEHICHUSI LENbIX U IPOOHO-pAIlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouieHsl 0T OIHOW IepeMeHHOM. JleneHrie MHOrouJieHa Ha MHOTO4WIEH ¢ ocTaTkoM. Teopema
be3y. MHoOrowIeHs! ¢ 1ienpiMu kKoddduruenramu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKALIUX CTENEHU U KOPHH.

HppauronanbHbie ypaBHeHUs. OCHOBHBIE METObI PEILICHUS HPPALIMOHATIBHBIX YPaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOIBI pEHICHUS JIOrapu(MUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HAYEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWMHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U ONIPEAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyallud C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [ [puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a7a4 U 3a/1a4
U3 pa3IMyuHbIX 00JacTel HAyKU U peaibHOM JKU3HHU.

OyHKIMH U TpaduKu

OyHK1us, crnocodbl 3anaHus (QyHkuuu. B3aummuo obOpatnblie (yHkimu. Kommosuius
¢ynkuuit. ['paduk pynkunun. DnemeHTapHbIe Ipeodpa3zoBaHus IpapuKoB (HyHKIMMA.



OO6nacth onpeeNneHns 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu dynknuu. [ITpomexyTku
3HaKonocTosHcTBa. UErHbie n Heu€éTHhle QyHKUUU. [lepuogmueckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM W IENBIM IOKazareneMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIMN
YHUCJIOBOT'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana marematnueckoro aHanusa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIE0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOILIEH reoOMETPHUYEeCKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIIMM U UX cBOiicTBa. ToUYKHM pa3pbiBa. ACUMOTOTHI TpauKOB (PYHKIIHIA.
CaoiicTBa (hyHKIIMH HENPEPBHIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl peUICHHs] HEPABEHCTB.
[IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUHN IS PEIICHHS 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QpyHKIIUH.

[TpousBoaHbIe NeMeHTapHBIX QyHKIMNA. [[por3BOIHAS CYMMBI, MPOU3BEICHHS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHokecTBa U JTOTHUKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  O0ObEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KJIIACC

Yucna v BBIYUCICHUS

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOJTYJIIO, airopuT™Ma EBKmIa 115 pereHus 3a1a4 B ETbIX YUCIIAX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO Yucia. ApudMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM mtockocTh. @opmyna Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOro uucia. IlpuMeHeHne KOMIUIEKCHBIX 4YHcen A peleHus (GU3NYECKUX |
FeOMETPUUYECKUX 3a1a4.

YpaBHEHMs U HEPABEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CHCTEMBI-
ClIeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTeNbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PEILIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 PA3NUYHBIX OOJNACTe HAYKM W pPEATbHON >KU3HM, WHTEPHpETalus IOJIy4YCHHBIX
pe3yabTaToB.

@OyHKIUYU U TpadUKU

I'padux xomnozuuuu QyHkuuil. ['eomerpuueckue oOpas3bl ypaBHEHUH M HEpaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

I'paduueckue MeToIbI pelIeHUsl ypaBHEHUH U HEpaBeHCTB. I'paduueckuie MeTo bl perieHus
3aJa4 ¢ napaMeTpamH.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hauvana maremMaTnyeckoro aHaamsa

[TprMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (YHKIHUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Belducienue onpeneaéHHoro HHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU PepeHIInanbHbIX ypaBHEHUH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJI'EGPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3VYJIbTATHI

1) rpaxx1aHCKOTrO BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTpUOTHUYECKOr0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUWCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C NMPAKTHYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 5CTETUYECKOr0 BOCIIUTAHMUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKIIFOUAsl SCTETUKY MATEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacleKTam
pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) dusnyecKkoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3nYeCcKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPYIOBOTO BOCIIUTAHUSI:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpeC K pa3iuuHbIM cepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) PKOJIOTUYECKOTO BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMAaHHE BIHUSHUS COIHAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
J100aIbHOT0 XapaKTepa 3KOJIOTUYECKUX Mpo0IieM, OpueHTAIMsI Ha TPUMEHEHNE MaTeEMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Karollel cpe/ibl, INIaHHPOBAHUE MOCTYIKOB U OLEHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJISl OKPYXKAIOILEN CPeIbl;

8) HEHHOCTH HAYYHOT'O O3HAHUS:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTHU Ul pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAIIPEJMETHBIE PE3VJIbTATDI

[To3HaBaTeIbHBIC YHUBEPCALHBIC YIeOHBIC ACHCTBHS

bazoBrie moruueckue ASHCTBUS:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEICICHUS  TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpH3HAK KIACCU(UKAIMKA, OCHOBAHUS I 0000IIeHUs u
CPaBHEHHSI, KpUTEPHUU TTPOBOJMMOTO aHAIIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa3OBBIBATH CYXKIEHUS: YTBEpPAUTEIbHBbIC U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpPEYHs B (akTax,
JTAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeaaratb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUHIA,

JIeNiaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKTFOYCHHUN, YMO3aKIIFOUCHUH 110 aHAIOTHH;

MIPOBOMTH CAMOCTOSTEIHHO JIOKA3aTeIhCTBA MATEMATHICCKUX YTBEPIKICHUH (TIPSIMBIE U OT
INPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHSI U BHIBOJIBI;

BEIOHMpATH CITOCO0 pelieHus yueOHol 3a1a4un (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEIICHIS,
BEIOMpaTh HAHOOJIeE TIOIXOSIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ncclienoBaTebCKUe ACHCTBUS:

MCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYITUPOBATH
BOTIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUUE, MPoOJeMy, YCTaHABIMBATH HCKOMOE H JIaHHOE,
(GopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUI0, MHEHHE,

MPOBOAWTH CAMOCTOSITENIFHO  CIUTAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHUE TIO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMU, SIBJICHHUSIMHE, TTPOIIECCAMH,

CaMOCTOSITEIIEHO (POPMYIIUPOBATH 00OOIIEHUST ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
0000I1IEeHHI;

MIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEIIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanueii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIs1 OTBETAa Ha BOMPOC U JJIS
peIIICHUS 33]1a9H;

BBIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3IMYHBIX  THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMATU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3TUUYHBIX BHJIOB U  (QopM
MPEICTaBICHHUS,



CTPYKTYpUPOBaTh HH)OPMALIUIO, IPEACTABIATH €€ B Pa3IMYHBIX (POPMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEPCATIbHBIC YUEOHBIE ICHCTBHS

OouecnHue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS 110 XOI[y pemeHI/m 3aJa4u, KOMMCHTI/IpOBaTB HOJ'Iy‘IGHHLIﬁ pGSYHBTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOWCK PEIICHHMS, COMOCTaBIATh CBOU
CYXKJICHHS C CY)KICHUSAMH JIPYIMX YYaCTHHUKOB JHajora, OOHaApYKHBATh Pa3IMYMe M CXOICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOopMyITUPOBATh PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HCcCJIe10BaHUsA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBHICTYIUICHUS C YYETOM 3aj1ay MPE3CHTAUN U 0COOCHHOCTEH
ayJUTOPHUH.

PerynaruBHbie yHUBEpcaibHbIE yUeOHbIEC IeHCTBUS

Camoopranusanus:

COCTABJIATh IUIAH, aJIFOPUTM pEIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIIHK.

CaMOKOHTPOJIb, SMOLIMOHAIIbHBIN UHTEIJIEKT:

BJIaJICTh HAaBBIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yibTaTa pelieHus MaTeMaTUUeCcKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNbTATa LEJIN U YCIOBUSIM, OOBACHATh TPUYUHBI JOCTHKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JIEATEIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OLICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
peleHMH y4eOHBIX 3a/1ady, NpPUHUMATh LeJlb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIAaTh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHMHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHAMHA KOMaHbl, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

I[MPEAMETHBIE PE3YJIBTATHI



K xonmy oOywyenuss B 10 kiacce 0oOydYaromiuics TOJYYUT CIACAYIONIAE TMPEIMETHBIE
pe3ysbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yucna v BBIYUCICHUS:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCIIO, OECKOHEUHas MeprHogryecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOTIKEHHBIC BBIYUCICHUS, TPAaBWIA OKPYIJICHHS, NMPHUKHIKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJIHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJHO ONEpPUPOBATH NOHATHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTETIEHU;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSMHU: CHUHYC, KOCHUHYC, TAHT€HC, KOTAaHIE€HC YHMCIIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

VYpaBHEHHS U HEPABEHCTBA!

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNUE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUA-CICICTBUS, PABHOCUIBHBIE HEPABEHCTBA,

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
LEeNBIMU K03 (HUITMEeHTaMH, KOPHU MHOTOUJIEHA, IPUMEHSTH JeJI€HHE MHOTOYIEHA HA MHOTOWIEH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero reoMeTPUYECKUH CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTpeenuTeNel, UHTEPIPETUPOBATh MOITYYEHHbIN pe3ylbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMOJIHATh ~ MIPE0Opa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA  JIOrapu(pMOB i  IpeoOpa3oBaHus  JIOrapupMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl s IpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO ONEpPUPOBATh TOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHATH
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICIIUPOBATh PpPEAIbHBIE CUTyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

OyHKIIUH U TPapUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
obpatHble (QYyHKIIUK, KOMIO3ULMs (PyHKIUH, rpaduk (QYHKIHUH, BBITOJHATH SJIEMEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEPUPOBATh MOHATUAMHU: YETHbIE U HEYETHbIE (PYHKLIMH, NEPUOAMYECKHE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl U MHHUMYMBbI (YHKIUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha IPOMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQukK CTerneHHOW (YHKIIMH C HATypaJbHBIM U IIENIbIM IOKa3zaTenem, rpaduk
KOpPHsI N-O CTeNeHH KaK PYHKIIMH OOpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpPUPOBATH MOHATHIMH: TMOKa3aTelbHas U jorapupmMuyeckas QyHKIUHU, HX
CBOIiCcTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCIONBb30BaTh rpa@uku (PyHKUMN A7 UCCIENOBAHUS IMPOLIECCOB U 3aBUCUMOCTEH MpuU
pellleHnn 3aa4y U3 APYrux y4eOHBIX MPEJAMETOB U PEaTbHOM >KU3HU, BBIpaXaTh (opMylaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauana matemaTndeckoro aHanmsa:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: apupMeTHUecKass U reoMeTpudeckas Imporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  MHOHATHSAMM:  IOCJIEAOBAaTENbHOCTh, CHOCOOBI  3a/laHUs
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEPBIBHBIC (DYHKIIMHM, TOYKH pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHpPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO ONEpPUPOBATh TMOHATHUSMHU: TiepBas W BTOpas TPOM3BOJHBIE (PYHKIIWH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKITHIA;

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHoxXecTBa 1 JIOTHKa:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEpallUU HaJl MHOKECTBAMH;



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIliapaT Ul ONIMCAHUS PeaIbHBIX ITPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOydaromMiicsi TMONYYUT CIEAYIOIIHME MpPEAMETHBIC
pe3yJbTaThl 1O OTICIBHBIM TeMaM paboueil mporpaMMel ydeOHOro Kypca «Anrebpa U Hadana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucna v BBIYUCICHUS:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJIHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3alIMChIBATh HATYpPAJIbHbIEC YHCIIA B
Pa3IMYHBIX ITO3ULUOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOZHO ONEpUpPOBaTh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXKECTBO KOMILIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

VYpaBHEHHS U HEPABEHCTBA!

CBOOOJAHO  ONEpUPOBaTh  MOHATUSMM:  HUppalMOHAJIbHBIE,  IIOKa3aTejbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSThH
HE00X0auMBbIe (POPMYITBI TSl PEILICHHS] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEN
pallMOHANBHBIX, HPPANMOHAIBHBIX, TIOKA3aTENbHBIX U JIOTAPU(PMHUYECKUX YpaBHEHHH W
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

PUMEHSTH IpaUueCcKue METO/IbI ISl PeIlICHUs] ypaBHEHHI U HEPABEHCTB, a TaKXkKe 3a/1a4 C
rapamMeTpamu;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUsI, HEPABECHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIE0BATh IIOCTPOCHHBIE MOAEIIN
C MCIMOJIb30BAaHUEM allllapara airedpbl, HHTEPIPETUPOBATH NOJYyUYEHHBIN pe3ysbTar.

@yYHKIMY U TpadUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHM U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IPaPUKN TPUTOHOMETPUUECKHUX (HYHKIUI;

NPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hauana maTtemaTn4eckoro aHanausa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAOBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJblIee U HaUMEeHbIlee 3HauUeHHs! (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIF30BATh MPOU3BOAHYIO IS HAXOXICHUS HAMIYYIIETO PEIICHHs B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHITUSMU: TIEPBOOOPA3HAsi, ONIPEIEIEHHBIA UHTETPAJI, HAXOJAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMAaTHYeCKOM MOJICIMPOBAHMHM Ha IIPUMEPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIIACC
KonunuecTtBo uacoB DIIEKTPOHHBIE
No (mmudpoBsie)
HaumeHnoBanue pa3zenoB ¥ TeM MIPOrpaMMbl Kountponbusie | IIpakrtrueckue
n/m Bcero o0Opa3oBaTelbHbIE
paboThI paboThI pecypehi
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMbI TUHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIHS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0i CTEICHN. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudpmuueckue ypaBHeHUS
6 Tpuronomerpuveckne BRIpaKEHUS U 29 1
YpaBHEHHS
ITocnenoBarenbHOCTH U POTPECCUH 10 1
HenpepeiBabie ynkiuu. [IponszBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJTACC

KoanuectBo yacoB DIJIEKTPOHHBIE
No (mmudpoBsie)
o HanmenoBanue pa3aenoB U TEM IPOrpaMMBbI Beero Kontponbuble  IlpakTrueckue 0Gpa3OBATENbHbIE
paboThI paboThI pecypes!
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpa3Has 1 MHTETpAI 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuronomeTpuueckre HEpaBeHCTBA
4 WpparnmonanbHbIe, TOKa3aTEIBHBIE H 24 1
norapu(MHYECKUEe HEPAaBEHCTBA
KommiekcHble uncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHATBHBIX, HPPAMUOHATBEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKuX 12 1
YpaBHEHUU
8 3azauu ¢ napaMmeTpamu 16 1
9 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 10 0







I[TIOYPOYHOE IINTAHPOBAHUME

10 KJTACC
KoanuectBo yacoB DJIEKTPOHHBIE
Ne ara n(ppoBbIC
n/m Tema ypoka Bcero Konrpombapie  Ipaktuieckne fILBY‘IeHI/ISI §6S£OB3TCHBHBIG
paboThI paboThI pecypehl
1 [[MHOk€eCTBO, ONepaliy HaJl MHOYKECTBAMHU U 1
HUX CBOHMCTBA
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopPEeTHKO-MHOKECTBEHHOTO 1
amnmapara Jijis peIIeHHs 3aa9
Panmonanshbie yncna. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TPOLICHTHI, 0ECKOHCYHBIS 1
MIePUOIUYECKHE TpoOH
Parmmmonansubie unciaa. OOBIKHOBEHHBIE U
) JeCSITUUHBIE JPOOU, MPOLIEHThI, OECKOHEUHbIE 1
MepHOANYECcKHe qpoou
5 [Ipumenenue apobeii u IPOLEHTOB IS 1
perieHust TPUKJIaAHBIX 3a7a9
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelIeHrs MPUKIAIHBIX 3a7a4
8 HeicTBuTenbHble yncia. PalimoHaabHbIe U 1
UppalMOHATFHBIC YK CIIa
9 Apudmerrueckue ornepanum ¢ 1
e CTBUTEILHBIMH YHCIIAMH
10 Mopynb AeCTBUTEIBLHOTO YHCIIA U €r0 1
CBOMCTBA




11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa
BBIYHCIICHUI

12

OCHOBHBIE MCTOJbI pCHICHUS LCIIbIX U
JPOOHO-PaLlMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLlOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METObI PELICHUS LIEIIbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEpPaBEHCTB

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOT'OWICH C
octaTtkoM. Teopema besy

16

MHorouieHs! ¢ eabMi KO3PPUITUEHTaMH.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

19

Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, ero
Ir€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

20

21

Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

[IpuMeHeHue onpenenuTens Al peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU




22

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

23

24

25

Perrenue npukiiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Kontponbnas pabdota: "PanronansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHECHUN"

DyHKIMA, CTIOCOOBI 3aaHus (PYHKITHH.
Bzaumno obpatusie pynkiun. Kommnosumus
byHKIUH

26

I'padux pyHkImu. DeMeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIIHNA

27

28

29

OO6nacTh onpeneaeHus: © MHOXKECTBO
3HaueHui Qynkuun. Hymu pyHKmm.
[IpomeKyTKM 3HAK OCTOSTHCTBA

YéETHble ¥ HeYETHBIE PYHKITHH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITMH

MakcumMyMbl U MUHUMYMBI () YHKITUH.
HauOonpiiee 1 HanMeHbllee 3HaYCHNE
(GYHKITUN Ha IPOMEKYTKE

30

Jlunelinas, kBagpaTuuHas u JpoOHO-
TuHeHas pyHKIUN

31

32

DneMeHTapHOE UccieI0BaHuEe U IIOCTPOEHUE
rpadukoB 3TuX QpyHKUNN
DneMeHTapHOE HCcleI0BaHuEe U IOCTPOEHUE
rpaduKoB 3TUX HYHKLIUI




CreneHs ¢ LICIBIM ITOKa3aTeneM. buaom

33 HeroTona

34 Crenens ¢ 1ensIM MokasareneMm. bunom
Herorona

35 CrenenHast GyHKIIUS C HATypaIbHBIM U
1enbIM nokazateneM. E€ cBoiicTBa u rpadux

36 KontponsHas pabdora: "Crenennast QyHKIIHS.
E€ croiicTBa u rpadux"

37 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTrueckuii KOpeHb HaTypalbHOU
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIep KallMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHIA,
CoJieprKallMX CTENEeHH U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENEHU U KOPHU
WppanmonansHble ypaBHeHN. OCHOBHbIE

42 METO/Ibl PEeIIeHUs UPPALMOHATIBHBIX
ypaBHEHUH
WppanmonansHble ypaBHeHN. OCHOBHbIE

43 METO/Ibl PEeIIeHUS UPPALMOHATIBHBIX
YpaBHEHUI
WppanmonansHbie ypaBHeHNsA. OCHOBHbIE

44 METO/Ibl PELIECHUS NPPALMOHAIBHBIX

YpaBHEHU




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

4 UppalMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UppalMOHAIIbHBIX YpaBHEHUI

47 PaBHOCUIIBHBIE TIEpEXObI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UppalMOHATIBHBIX YpaBHEHUI
CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK

49 (GYHKIIUU 00paTHOM CTENEHU C HATYypATbHBIM
[I0Ka3aresieM
CoiicTBa 1 rpaduK KOpHS N-Oi CTETIeHU Kak

50 GyHKIIUM 00paTHOM CTENEHU C HaTypaIbHBIM
[I0Ka3aresieM
KonTponbnas pabora: "CBoiicTBa u rpaduk

51 KOpH# N-oi crenenu. MppannonaibHble
ypaBHeHus"

59 CreneHb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

53 CreneHb ¢ palluOHATIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [TokazarenbHast pyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMM 115

peuieHus: ypaBHEHMI




Hcnonb3oBanue rpaduka GyHKIMM 115

57 . 1
peleHys ypaBHEHUH
58 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC 1
METOBI peIICHUs IOKA3aTEIbHBIX YPAaBHEHUI
59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/bI PeIIEHUs 10Ka3aTeJIbHbIX YPaBHEHUI
60 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC 1
METO/bI PeIIEHUs 10Ka3aTeJIbHbIX YPaBHEHUI
61 KonTponbhast padora: "[lokazarenbHast 1
kuus. [TokazarenbHbie ypaBHEHUS
YH H n
orapu¢m uucna. CoiicTBa jorapupma
62 JI C 1
63 Jlorapudm uucna. CoiicTa norapugpma 1
orapu¢m uucna. CoiicTBa jorapupma
64 JI C 1
€CSTUYHBIC U HATYpaJIbHBIE JTOTrapu(pMBbI
65 1
66 JlecsiTuuHbIe U HATYpaJbHBIE TOTapUPMBI 1
67 [IpeoOpa3oBaHue BbIpaXeHHH, COEepIKaLIIX 1
Jorapupmbl
68 [IpeoOpa3oBanHue BbIpa)eHHH, COepIKaLIX 1
Jorapu@msl
69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl
70 Jlorapudmuueckas pynkuus, e€ cBolicTBa U 1
rpaduk
71 Jlorapudmuueckas pyHKIus, €€ CBONCTBA U 1
rpaduk
7 Hcnonb3oBanue rpaduka GyHKIMM 115 1

pelIeHns] ypaBHEHUI




Hcnons3oBanue rpaduka QyHKIUN s

3 pelIeHNs] ypaBHEHUM
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE

74 METOBI peIIeHUs JIorapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

75 METO/bI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METO/IbI PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHUH

77 PaBHOCHIIbHBIE TIEPEXObI B PELIEHUU
norapu()MUUECKUX ypaBHEHUI

78 PaBHOCHIIbHBIE TIEPEXObI B PELIEHUU
JorapuMUIECKUX ypaBHECHUI

79 KontponbHas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapudpmuueckue ypapHeHus"

80 CuHycC, KOCUHYC, TAHT'€HC ¥ KOTAaHT'€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 orpezieNieHue TPUTOHOMETPUUECKHUX (YHKIIUI

YUCJIOBOTO apTyMEHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 onpe/ielIeHUE TPUTOHOMETPUYECKHUX (DYHKITHI 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPA)KCHUI

01 [TpeoOpa3oBanue TPUTOHOMETPUIECKUX 1
BBIPA)KCHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKEHU I

93 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

94 Pemenne TpUroHoMEeTpUYECKUX ypaBHEHUI 1

95 Pemenne TpUroHOMETpUYECKUX ypaBHEHUN 1

96 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUI 1

97 Pemenne TpUroHOMETpUYECKUX ypaBHEHUN 1

98 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUI 1

99 Pemenne TpUroHOMETpUYECKUX ypaBHEHUN 1

100 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUI 1
KonrtponbHas padora: "Tpuronomerpuyeckue

101 BBIPAKEHUS U TPUTOHOMETPUUECKHE 1

ypaBHeHus"




ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus

102 ocjieqoBareabpbHocTell. MeTox
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPAaHUYECHHBIC

103 nocneaoBareabHoCcTH. McTopus ananm3a
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomerpuueckas nmporpeccus

106 BeckoneuHo yObIBaromasi reOMeTpUIecKast
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIeit
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHENHBIN U SKCIIOHEHIUATIBHBIN POCT.
Hucno e. DopMyra CI0KHBIX POLEHTOB

109 JIMHENHBIN U SKCIOHEHUMAIIBHBIA POCT.
Hucno e. Dopmyra CI0KHBIX MPOLEHTOB

110 Vcnonb30BaHue MPOrpeccuu JJis peLieHus
peanbHBIX 3a]1a4 IPUKJIIAJHOTO XapaKTepa

111 Kontponbnas padota: "[locinenoBarenbHocTu
u nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIUH

114 CaoiicTBa QyHKIIHMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (DyHKIMI HETIPEpPHIBHBIX HA
OTpE3Ke

116 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB




117

MeTOI[ HWHTCPBAJIOB JIA pCIICHUSA HCPABCHCTB

118 MeToa MHTEPBAJIOB ISl pEIICHUS HEPABEHCTB

119 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
GbyHKIUH 1715 petieHus 3a1a4y

120 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
(GyHKUIMN 1715 pelieHus 3a1a4

121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH 1

122 OnpeneneHHf, FE€OMETPUUYECKUN CMBICT 1
MIPOU3BOIHOM

123 OnpeﬂeneHHft, (bu3nuecKuil CMbICTT 1
MIPOU3BOIHOM

124 VYpaBHeHHe kacaTeabHOU K rpaduky GyHKINUN 1

125 VYpaBHeHHE KacaTeNbHOU K TpapuKy (yHKIIHH 1

126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIINUN 1

127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1

128 ITpon3BoiHas CyMMBI, IPOU3BEICHHUS, 1
YaCTHOTO U KOMITO3UIIMU (QYyHKIUH

129 [TpousBoaHast CYyMMBI, IPOU3BEICHHUS, 1
YaCTHOTO U KOMITO3UIIMU (QYHKINUH

130 [TpousBoaHast CYyMMBI, POU3BEICHHS, 1
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIUH

131 KonTtponsHas padora: "[IpouzBoanas” 1

132 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 1
3HaHui: "YpaBHeHUS"

133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oyakun"

134 HToroasi KOHTpOJIbHASA paboTa 1




135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HAaHUHU
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




11 KJTACC

KonunuecTtBo vacoB DIEeKTPOHHBIE
Ne aTta nppoBbie
/1 Tewa ypoka Bcero Komrpomempie  Ipaktuucckue iyquI/m §6S£OB3TCHBHBIG
paboThI paboThI pecypehl
1 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKLIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI
) [IpumeHneHne nporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIHUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
3 [TpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
4 [IpuMeHeHne TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI
5 [IpumeHneHne mporu3BOIHON K UCCIIEI0BAHUIO 1
GbyHKINH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [TpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
Haxoxzaenne HaubobII1ero 1 HAUMEHbBILIETO
7 3HA4YeHHUs1 HeNPEePbIBHON (PyHKIMM Ha 1
OTpE3Ke
Haxoxzaenne HaubobII1ero 1 HAUMEHbBILIETO
8 3HAYEHUS HENPEepbIBHOM (PyHKINU Ha 1
OTpE3Ke
Haxoxzaenne HaubosbII1ero 1 HAMMEHbILIETO
9 3HAYEHUS HeNpPEepbIBHOM (PyHKINU Ha 1

OTpe3Ke




10

Haxoxaenne HanOoIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA
OTpe3Ke

11

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEHHUs1 HeTPEPhIBHOHN (pyHKIIMM Ha
OTpe3Ke

12

13

14

HaxoxxaeHune HanOoJIbIIero 1 HAMMEHbIIETO
3HA4YEHUs1 HeTPEPhIBHON (pyHKIIMH Ha
OTpE3KE

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ I HAXOXKACHU A
HaWJIy4qlIero pCuICHUA B IIPUKIIATHBIX
3aJadax

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ I HAXOXKACHUA
HaWJIyqlIero pCuICHUA B IIPUKIIATHBIX
3aJadax

15

[Ipumenenne npou3BOTHOM JIs
OTpe/IeTICHUSI CKOPOCTHU U YCKOPEHHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduKom

16

[IpuMeHeHne Mpou3BOHON IS
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (GopMyson Uiu
rpaduKom

17
18

Kowmnozunus ¢pyHkimit

Komnozunus GyHkiumit

19

20

Kowmnozunus ¢pyHkimit

I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOMU TUIOCKOCTH




I'eomerpuueckue oOpa3bl ypaBHEHUN Ha

21 KOOPJIUHATHOMN TUIOCKOCTH

29 KontponsHas padora: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaXOXA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaX0XICHHS IEPBOOOPAZHBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTerpaia

97 Brraucrienue onpenenéHHOro HHTETpaa 1mo
dbopmyiie Hetorona-Jlelioamma

08 Brraucnienue onpenenéHHOro HHTETpasa 1mo
dhopmyne HeroTona-Jleitonuma

29 [IpuMmeHeHne nHTErpana Ui HaX 0K ICHUS
Ioaiel IIOCKUX GUryp

30 [TpuMeHeHHe HHTETpaIa T HaX XK ICHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuii auddepeHnnaTbHbIX
YpaBHEHUU

39 [Tpumeps! pemenuit AudpepeHnanbHbIX
ypaBHEHUH
MareMaTrueckoe MOJISIIMPOBAHUE PEaTTbHBIX

33 MIPOIIECCOB C MMOMOIIBIO AU(PEePSHIIMATHLHBIX

ypaBHEHUH




KonTponbnas pabora: "[lepBoobpasnas u

34 | 1
UHTErpal

35 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX 1
CBOMWCTBA U IrpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX 1
CBOMWCTBA U IrpapuKu

38 Tpuronomerpuieckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX 1
CBOMWCTBA U IrpapuKu
OT060p KOpHEH TPUTOHOMETPHUICCKHIX

40 YPaBHEHHI C TIOMOIIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUYECKUX

41 YPAaBHEHUH € TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHUH C IOMOIIbIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTpru4EeCKUX HEPABEHCTB 1

45 Pemennie TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

47 Pemrenne TpuroHoMeTprU4ECKUX HEPABEHCTB 1




Konrponsnas padora: "['paduku

48 TPUTOHOMETPUUIECKUX (YHKITHM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELIEHUS TIOKA3aTENbHbIX
HEPABEHCTB

50 OcHOBHbBIE METO/BI PELICHUS MTOKa3aTeNbHbIX
HEPaBEHCTB

51 OcHOBHBIE METOBI PELICHUS MTOKa3aTeIbHbIX
HEPaBEHCTB

52 OCHOBHBIE METO/bI PELICHUS TTOKAa3aTENbHbIX
HEPABEHCTB

53 OcHOBHBIE METOABI PELICHUS
norapuMUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELLICHUS
norapu()MUUECKUX HEPABEHCTB

55 OcCHOBHBIE METO/BI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS
norapuMUYECKUX HEPABEHCTB

57 OcCHOBHBIE METO/BI PELLICHUS
HppallMOHAILHBIX HEPABEHCTB

58 OCHOBHBIE METO/BI PELICHUS
HMPpAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METOABI PELLIEHUS
UppallMOHANILHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PELICHUS

HppallOHAJILHBIX HCPABCHCTB




I'padmueckue MeToAbI pelieHUs

61 UppaloOHAIbHBIX YPaBHEHUH

62 I'paduueckue METObI pELICHHUS
UppalMOHABHBIX YPaBHEHHHA

63 I'padpuueckue MeTo bl peLIeHus
[I0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue METObI pEeLICHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

65 I'paduueckue METOIbI peLICHHUS
JorapuMUIECKUX ypaBHEHUI

66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'paduueckue METObI pELICHUS
norapuMUIECKUX HEPABEHCTB
I'paduueckue METOIbI pELICHUS

68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
I'paduueckue MeTo bl peLIeHus

69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU
I'paduueckue MeTo bl peleHus

70 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB
I'paduueckue METOIBI pEIICHUS

71 MOKa3aTeIbHBIX U Jorapu(pMUUECcKux

HCPAaBCHCTB




KonrponsHas pabdora: "UpparnoHaibHeie,

72 MOKa3aTeIbHBIC U JJOTapU(DMUUECKHE
HepaBeHCTBA"
KommiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOTO YHCIIa
KowmrmiekcHbie uncna. Anredpanyeckas u

74 TPUTOHOMETpHUECKask POPMBI 3aHCH
KOMILIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMHU YU CJIaMU

76 Apudmerndeckue onepauu ¢
KOMILIEKCHBIMHU YU CJIaMHU

77 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOW INIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau N-oit ctenenu u3
KOMIIUIEKCHOTO YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs

81 pemeHust GU3NYECKUX U reOMETPUIECKUX
3aja4

82 KonTponbnas pabora: "KomriiekcHbie
gucia"

83 HartypanbHble 1 11e5bie Yncia

84 HarypanbHble u niensie yucia




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICJIBIX

85
qucen

86 [TpuMeHeHHE TPU3HAKOB JAETUMOCTH IEITBIX
qucen

87 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX
yucen: HOJl u HOK

88 [TpuMeHeHHE TPU3HAKOB JAETUMOCTH IEJTBIX
yucen: HOJl u HOK

89 [IpuMeHeHHE TPU3HAKOB JICTUMOCTH TIEITBIX
YKCeJl: OCTaTKU 110 MOAYJIIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX
YHCell: OCTaTKU M0 MOIYJIIIO
[IpuMeHeHHE TPU3HAKOB JICITUMOCTH TIEITBIX

91 qrcell: AITOPUTM EBKIHIA TS pemieHus
3a/1a4 B LIEJIBIX YMCIIaxX

92 Kontponbnas pabota: "Teopust menbix
gucen"
CucremMa 1 COBOKYITHOCTh ypaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIeJICTBHS
CucremMa ¥ COBOKYITHOCTh ypaBHEHHIA.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METOBI PEUICHUSI CUCTEM U

96 COBOKYITHOCTEH MppaMnOHaTBHBIX

YpaBHEHUU




97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MOKAa3aTEeNIbHBIX YpaBHEHUN

08 OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH IT0KA3aTeIbHBIX YPABHEHUIN

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(PMUUECKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3

101 pa3IUYHbBIX 00JaCTel HayKH U peallbHOMN
KU3HU, HHTEPIPETALUS TOTYyYECHHBIX
pe3yNbTaToB

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3314 U 3a/1a4 13

102 pa3nuyHbIX 001acTeil HaAyKHU U peabHOM
KHU3HH, UHTEPIPETaLns OTYYEHHBIX
pe3yIbTaToB

[TpumMeHeHre HEPaBEHCTB K PEIICHHIO
MaTeMaTHYeCKUX 3314 U 3a/1a4 U3

103 pa3nuyHbIX 00JacTeil HayKH U peanbHOM
KU3HHU, UHTEPIPETaLUs TOTYYEHHBIX
pe3ybTaToB

Kontponbras pabdora: "Cuctemsr

104 palrOHAJIBHBIX, UppallUOHAJIBHBIX
IIOKa3aTCJIbHBIX U J'IOl“apI/I(I)MI/I‘{eCKI/IX

ypaBHeHUi"




105

PanvoHaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C TTapaMETPaMHU

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTPaMHU

108 WppatmonanbHbIe ypaBHEHUS, HEPABEHCTBA C
napameTrpamu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [TokazarenpHBIC ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHBIE CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmudeckne ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpruyecKrue HEPaBEHCTBA C
napameTpamu

116 TpuroHomeTpruyecKue CUCTEMBI C
napameTpamu
[TocTpoenue u uccienoBaHue

117 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYallU| C IOMOILBIO YPAaBHEHUH C
napameTpamu
[Toctpoenue u uccnenoBaHue

118 MaTEeMaTHYECKHUX MOJIENeN peabHbIX
CUTYaIUH C TOMOIIBI0 CUCTEM YPaBHEHHH C
napameTpamu

119 [TocTpoeHue u uccnenoBaHue

MATEMAaTHUYCCKUX MOACT en PEATBbHBIX




CUTYallUi C IIOMOLIBbIO CUCTEM YPABHEHUM C
napaMeTpamMmu

KonrtponsHas pabdora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus"

122 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS
3HaHuii: "YpaBHeHus"

123 [ToBTOpenue, 0000IEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHUI"

124 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrpa"

125 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencra"

126 [ToBTOpenue, 0000IEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencrna"

127 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

129 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL
3HaHui: "Oyakun"

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "Oyakun"




[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS

133 - 1
3HaHui: "OyHkun"
134 HToroBast KOHTpOJIbHAS paboTa 1 1
135 HroroBas koHTposabHas paboTa 1 1
136 HOBTOP@HI/Ie, 000011IeHNEe, CHCTEMATH3 AU 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10







YYEBHO-METOJUYECKOE OBECIIEHEHME ObPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPHUAJIBI JIJIS1 YHEHUKA

* Maremartuka: anrebpa U Hayajla MaTeMaTHYECKOT0 aHaJIn3a, reoMeTpusi. Airedpa u Havaia
MaTeMaTudeckoro ananmsa, 10 knacc/ Hukonscknii C.M., Iloranos M.K., Pemernuxos H.H. n

npyrue, AkunonepHoe oomectBo «M3narensctBo «lIpocBemenue»

METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJA

[MNPPOBLIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET






