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INOACHUTEJIBHAA 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEero oouiero oOpa3oBaHUs, IOCKOJbKY, C OIHOMN
CTOPOHBI, OH 00€CIIeYNBAET HHCTPYMEHTAIBHYIO 0a3y Ul U3y4EHHs BCEX €CTECTBEHHO-HAYYHBIX
KYpCOB, a C JPyroil CTOpOHBbI, (POPMUPYET JIOTHYECKOE U AOCTPAKTHOE MBIIUIEHNE 00Y4atoIuXcs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHMS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYrMX IUCHMIUIMH. B paMkax paHHoro ywyeOHOro kypca oOywarolmuecs
OBJIA/ICBAIOT YHUBEPCATBHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOpas (OpMYIHpPYeT CBOU
JOCTH)KEHUS] B MaTeMaTU4eCcKol Gopme.

VY4eOHbIil Kypc anredpsl M Hayall MaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJIAJICHUs 3aKOHAMH (PU3UKU, XUMHUH, OMOJIOTUH, TIOHUMaHHsI OCHOBHBIX TEHICHIMH
Pa3BUTHSI SKOHOMHKH U OOIIECTBEHHOW KHM3HHM, IO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX M KOMIIBIOTEPHBIX TEXHOJOIMSAX, YBEPEHHO HCIOJIb30BaTh WX JUIsl JalbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpems oBlaieHHe aOCTPaKTHBIMHU M JIOTHYECKU
CTPOTUMH KOHCTPYKLMSAMH anreOpbl 1 MaTeMaTHYeCKOro aHalM3a pa3BUBaeT yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTD, JIOKA3bIBATh YTBEPKACHHUS C TOMOIIBIO WHIYKIHH
U paccyXkaTh AEIYKTUBHO, UCIOJIb30BaTh 000OIIEHNE U KOHKpETH3alHIo0, abCTparupoBaHue u
aHaJIOTHIO0, (OPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xone um3yueHuss yyeOHOro kypca «Anrebpa M Hayala MaTeMaTHYeCKOro aHaIu3a»
oOyJaromuecsi TOMy4aloT HOBBIM ONBIT pEIICHHUs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
IOCTPOCHHUSI MATEeMaTHYECKUX MOJENeH pealbHbIX CHUTyalUH, MHTEPIpPETalud HOJYyYEHHBIX
peIIeHM, 3HAKOMATCSI ¢ IPUMEPaMU MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MpHpOJE, HAyKe U
UCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercsi Kak 4depe3 y4yeOHbIH Marepuall, CIOCOOCTBYIOIIMN (OPMHUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaK M depe3 crneuupuky y4deOHOW  NeATeNbHOCTH, TpeOyromen
IPOJOJDKUTEIBHON  KOHIIEHTPALlMM  BHHUMAHMS, CAMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIYYCHHBIN PE3yNbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
NeSITeTHHOCTHBIN MPUHIUT 00YYEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa n Hadyana MaTeMaTUYeCKOro aHalIN3a» BbIAEICHbI
CIIEAYIOIINE COJEPIKATEIbHO-METOJMUECKre JTHHUN: «Yucna W BBIYKCICHU», «DYHKIUU WU
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hadana maremaTHueckoro aHanusa», «MHoOXecTBa U
Jorukay». Bce OCHOBHBIE COlep KaTeIbHO-METOJMUECKUE JTMHUN U3Y9Ial0TCs Ha TIPOTSHKEHUH JIBYX
JeT 00y4eHusl Ha ypOBHE cpesiHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTONHSAS IPYT Apyra u
MIOCTETICHHO HACHIIAsCh HOBBIMA TE€MaMH W pa3aenamu. JlaHHBIA y4eOHBIH Kypc SBISETCS
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B cebe coJepKaHHWe HECKOIbKMX MaTeMaTHYeCKUX
JVCIIATUTAH, TaKUX Kak anreOpa, TPUTOHOMETPHsI, MAaTEeMaTHUECKUI aHAIN3, TEOPHS MHOMXKECTB,
MaTeMaTHuecKkas Joruka u japyrue. Ilo Mepe Toro kak oOydaroluecs OBIaJEBAlOT BcE Ooiiee
MIUPOKMM  MaTEeMaTHYeCKHM almapaTtoM, Yy HHX [ocJenoBateabHo (opmupyercs u
COBEpILEHCTBYETCS YMEHHE CTPOUTh MaTeMAaTUYECKYI0 MOJIENb pealbHOW CUTYAIH, IPUMEHSTh
3HaHWS, TIOJyUYeHHBIE TpPU HW3YYEeHHH YYeOHOro Kypca, IS PEImIeHHS CaMOCTOSITEIhHO
chopMyITHPOBAHHONW MaTEeMaTHUECKON 3aJjauu, a 3aTeM HHTEPIPETUPOBATh CBOM OTBET.

ConeprkaTenpHO-MeTOAnYecKast TIMHUS «Hrca 1 BBIYACICHUS» 3aBepiiacT (OPMHPOBAHNE
HaBBIKOB HCIOJIb30BaHUS JIEHCTBUTENIBHBIX YMCEN, KOTOpOEe ObUIO HAauaTO Ha YpOBHE OCHOBHOTO
obmero obpaszoBanusi. Ha ypoBHe cpennero obmiero o6pazoBanusi 0co000€ BHUMaHUE yIESETCS
(OpMHPOBAHNIO HABBIKOB pAllMOHAJIBHBIX BBIUMCIIEHUH, BKIIOYAIONMX B ce0sl MCIOJIb30BaHUE
pa3NMMYHBIX (QOpPM 3amucCH 4YHUCla, yYMEHHE JelaTh NPHKUAKY, BBITOJIHATH NPUOIMKEHHBIC
BBIYUCIICHHS], OLICHUBATh YMCIOBBIE BBIPAKEHUS, padOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTAMHU.
3HaKOMBbIE 00YJarOIINMCS] MHOKECTBA HATYPAIbHBIX, IIEJIbIX, PAIMOHATBHBIX U ICHCTBUTEIHHBIX



4uCeJl JOIOJIHAKTCA MHOXKECTBOM KOMIUIEKCHBIX YHCel. B KakIoOM H3 3THUX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CreLM(UYECKHE 3alauid M ONepalyu: JIEeIEeHUe Halleno,
ONIEpPHPOBAHUE OCTATKAMH HAa MHOXKECTBE IIETBIX YHCEN, OCOOBbIE CBOWMCTBA PALMOHAIBHBIX U
UppalMOHATIBHBIX YUCEN, apU(PMETHUECKHUE ONIEPALUH, a TAK)KE U3BJIEUCHUE KOPHS HAaTypaJIbHON
CTEIIEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4YMCEl. briarogaps NOCIeI0BATEIBHOMY PaCLIMPEHUIO
Kpyra MCIIOJIb3YEMbIX YHUCENl M 3HAKOMCTBY C BO3MOXXHOCTSIMH UX IIPUMEHEHMS Ul PEILICHUS
pa3IMYHBIX 3a7a4 (OPMHUPYETCs MPEICTaBICHUE O €IMHCTBE MAaTEMAaTUKU KaK HAyKd U e€ pOoJIH B
HOCTPOCHUU MOJIeJIel peabHOI0 MUPA, LIMPOKO UCIIONb3YIOTCS 00001EHNE U KOHKPETU3allHs.

Jlunus «YpaBHEHUS M HEPAaBEHCTBA» peallu3yeTcs Ha MPOTSHKEHUU BCero oOydyeHHus Ha
YpOBHE cpeaHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm pasziene IIporpammsl
IPEIYCMOTPEHO pEIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pe3ynbraTe o0ydaromuecs: OBIaleBaloT
pa3sIMYHBIMM  METOJAAMM PEUICHMsS pPalHdOHAIBHBIX, HWPPALUOHAIBHBIX, IIOKAa3aTCIIbHBIX,
JOTapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
colepkamux napaMmerpsl. llomydeHHbIE yMEHHA HIMPOKO MCIIONB3YIOTCA IPU HCCICIOBAaHUU
(GyHKIMH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIIAJHBIX 33]1a4 U 337a4 Ha HaXOXKICHUE
HauOOJIBIIMX U HAUMEHbIINX 3HauUeHUM GyHKuuu. JlaHHas copeprkaTesbHas IMHUS BKIIOYACT B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
colepKalmmx creneHn u Jorapudmel. braromapst u3ydeHuro anredpamyecKoro marepuana
OPOMCXOOUT JalbHEHIlee pa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JECTYKTUBHBIX PacCyKICHHUH, pabOTbl C CUMBOJIbHBIMU
(dbopmamu, IpeACTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEICHHS MPAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxatenpHO-MeToan4YecKast TUHUS «DYHKIUU U TpaUKI» TECHO TEPEIUIeTaeTCs C
JPYTUMU JUHUSMHU Y4€OHOI0 Kypca, IOCKOJIbKY B KAKOM-TO CMBbICIIE 33/1a€T M1OCIIE10BaTEIbHOCTD
U3YYCeHHUS Marepuana. V3ydeHHe CTENeHHOW, I0Ka3aTelbHOW, Jorapumuueckoil u
TPUTOHOMETPUUYECKUX (DYHKIHI, UX CBOICTB U rpapUKOB, UCIOIb30BaHUE PYHKLMHI AJIS pEeLICHUs
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB U PEATIbHON HKU3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellIeHeM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yIeNsIeTcs
(GbOopMHUPOBAHNIO YMEHHUS BbIpaxaTh (POpMyJIaMy 3aBUCUMOCTH MEX]y pa3IMUHbIMU BEIMUYNHAMU,
UCCIIeIOBaTh MOJy4YeHHble (DYHKIMM, CTPOUTh MX rpaduku. Marepuan 3Tol cojaepkaTelbHON
JIMHUY HallEJIeH Ha pa3BUTHE YMEHMI U HaBBIKOB, ITO3BOJIIOIIMX BBIPAKATH 3aBUCHUMOCTH MEXKAY
BEJIMYMHAMU B Pa3JInYHOIN (opMe: aHAIUTUUECKOH, rpadudeckoil u cioecHol. Ero nsydenue
CIOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3aLUHU, UCII0JIb30BAHUIO AHAJIOTHUM.

CopnepxarenpHas n1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKIIAJAHBIX 33]a4, JOCTYHBIX 00yJatoLUIMCs, TaK
KaK y HHMX IOSBJISIETCS BO3MOXKHOCTb CTPOUTHh I'paUKH CIOXKHBIX (YHKIMH, ONpPENeNsTh HX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUMCIATE TUIOMEAAN (GUryp u o0bEMBI Tel, HAXOAUTh
CKOPOCTH M YCKOpPEHHs IpoleccoB. JlaHHas conep)KaTellbHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOKHOCTH IIOCTPOCHHS MATEMATUYECKUX MOJEIIEH PEAIBHBIX CUTYaluH, [I03BOJIIET HAXOIUTh
Haujaydllee pElIeHWEe B NPHUKIAJHBIX, B TOM YHCIE COLMAJIbHO-D)KOHOMHYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTH4YeCKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(GbopManbHO-IOTMYECKOT0 W KPEaTUBHOIO MBILIUICHUS, (POPMHUPOBAHUIO YMEHHM pacro3HaBaTh
NPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKH B Hayke, TeXHHKE M HcKyccTBe. OOyuarommecss y3HAIOT O
BBIIAIOIIMXCS] Pe3y/IbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKU KaK HayKu, U 00 HX
aBTOpax.

CopepxarenpHo-MeTOIMYECKass JMHUSA «MHOXECTBa W JIOTMKa» BKIIOYaeT B cels
JJIEMEHTBl TEOPUU MHOXKECTB U MaTEeMaTUYECKOM JIOTUKU. TeOpeTHMKO-MHOKECTBEHHBIE
MPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH U MpejularaioT Haubolee



YHUBEPCAIbHBIN S3bIK, OOBEIUHSIOMMNA BCE pa3ieibl MaTeMaTHKU U €€ MPUIIOKEHWH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATUYECKUE NUCIUIUIMHBI U X IPWIOKEHUS B eauHoe nenoe. [loatomy
BOXHO JIaTh BO3MOXHOCTh OOYy4aloleMycst TMOHHMATh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHON MaTeMaTHUKH U UCIOJIb30BaTh €0 JJIsl BBIPAXKEHUS CBOUX MbICIEH. JIpyriM BaKHBIM
IPU3HAKOM MaTeMaTUKM KaK HayKu CIEAyeT I[pPU3HaTh CBOICTBEHHYIO €U CTPOrocTh
000CHOBaHUH U CIIeZIOBAHUE ONPEAeIEHHBIM ITPaBHIaM IOCTPOCHHUS JJOKAa3aTeNIbCTB. 3HAKOMCTBO
C DJIEMEHTAMU MAaTEeMaTU4YEeCKOH JIOTHMKH CHOCOOCTBYET PAa3BHUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTMYECKUX MPaBUII,
(dbopMHpyeT HABBIKM KPUTHUYECKOTO MBIIUICHUSI.

B yuebHOM Kypce «Anredpa 1 Hayajla MaTeMAaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICJIMPOBAHUS, KOTOpPBHIE MpPHU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HAaBBIKOB ITIOCTPOEHHUS MOJEJIEH PEeaIbHbIX CUTYallUi, UCCIIEIOBAHUS ITUX MOJEIIEH C IOMOIIbIO
amnmapara ajareOpbl U MaTeMaTH4YecKOro aHaln3a, WHTePHpPETAllMH IOJYYEHHBIX pPe3yJIbTaToB.
Takue 3amaHusl BIUIETEHbl B KaXIbld M3 Pa3JelIOB MPOrpaMMbl, ITOCKOJIBbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCHOJB3YETCs JUlsl PElleHUs NpUKIaIHbIX 3anad. [lpu pemenun
pealbHBIX MPAKTUYECKUX 3a/1a4 00yyaronuecs pa3BUBalOT HAOII0JaTebHOCTD, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBarhCsl, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobiemy. JledarenpbHOCTh MO (OPMHPOBAHHIO HABBIKOB pEIICHUS MPUKIAAHBIX 3a7ad
OpraHu3yercsi B TIpolecce H3Y4YeHHsI BCeX TeM Y4eOHOro Kkypca «Anredpa W Havaia
MaTEMaTUYECKOr0 aHaIU3ay.

Ha uzyuenue yueOHoro kypca «Anredpa u Hadyajia MaTeMaTUYECKOT0 aHAJIA3a» OTBOJAUTCS
272 gaca: B 10 kimacce — 136 yacos (4 waca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Yuciia ¥ BBIYMCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHBIE U JE€CATUYHBIE JPOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JleiicTBuTenbHbIe YKcna. PalmoHambHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHUecKue
ONEpalMK C JEUCTBUTENIbHBIMU 4YuciaaMu. MoOayib JNEMCTBUTENIBHOIO YUCIIA M €ro CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCIIECHUS, IIpaBWJIa OKPYIJIEHMs, IPUKHUIKA W OLIEHKAa pe3yibTara
BBIYMCIICHUM.

Crenenb ¢ neibM nokasateneMm. bunom Heiotona. Mcnonp3oBanue nmoaxosimei popmbl
3aMKUCH IEUCTBUTENIBHBIX YACEI JJI PELICHUS TPAKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm yucna. CoiictBa norapudma. JlecaTuunbie 1 HaTypalIbHbIE JIOTAPUPMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHusI U HepaBEeHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MPeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YpaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEHICHUSI LENbIX U IPOOHO-pAIlMOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowieHsl OT OTHOW EpeMEHHOM. JleIeHne MHOTO4YJIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3zy. Muorounens ¢ nensiMu koadgdunuenramu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTEIIEHU U KOPHH.

Wppauronanbubie ypaBHeHUsI. OCHOBHBIE METObI PELLICHUS HPPAMOHAIbHBIX YPABHEHUN.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIHICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoOBHBIE TpUTOHOMETpHUeckue Qopmynsl. [IpeoOpasoBaHue TPUTOHOMETPUUECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4ecKux ypaBHEHU M.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HauEHUsl, IPUMEHEHHE OINPEAETUTENs ISl PeIIeHNs CUCTEMbI JIMHEWHBIX ypaBHeHU. Pemenne
IIPUKJIAIHBIX 3a7a4 ¢ IOMOIIbI0 CUCTEMBI JINHEWHBIX ypaBHEeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHI U OIIPEACIIUTEIICH.

[TocTtpoeHne MaTeEMaTHUECKUX MOJENIEH PEAJbHOM CUTYyallud C IOMOILBIO YPaBHEHHUH H
HepaBeHCTB. [IpyuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHNI0 MaTEMaTHUECKUX 3a7a4 U 3a/1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peabHOMN JKHU3HU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocodbl 3anaHus (QyHKiuu. B3anmuHo obOpatnblie (yHkiuu. Kommosuius
byukuuil. ['padux pynkuun. dnemeHTapHbie Ipeodpa3oBanus rpadukoB GyHKIUH.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HaKOIMOCTOsAHCTBA. YETHble M Heu€THble GyHKuuHU. [lepuoanueckue Qynkuuu. I[IpomexyTku
MOHOTOHHOCTH (YHKIMU. MakCUMyMbl 1 MUHMUMYMBbI (pyHKIMH. Hambounblee 1 HauMeHbIIee
3HaYeHUS PYHKIIMH HA IPOMEXKYTKE.

JluneliHasi, KBaJipaTU4YHas U JpoOHO-THHENWHas (YHKUIUHU. DJIeMEHTapHOe UCCIIeI0BaHuEe U
MOCTPOEHNE UX TPadUKOB.



CrenenHass (pyHKIMS C HaTypaJbHBIM M LIEJbIM Toka3zareieM. EE cBolicTBa M rpaduk.
CgoiicTBa U rpaduK KOpHS N-OM CTENEHW Kak (YHKIIMM OOPATHOW CTETNEHW C HATypaJbHBIM
[IOKA3aTEJEM.

[TokazarenbHas u orapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIUN
YHICJIIOBOTO apTyMEHTA.

OyHKIMOHATIbHBIE 3aBUCUMOCTH B pEaIbHBIX MPOIleccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Hauyana maTeMaTH4ecKoro aHajaimu3a

IMocnenoBaTeNbHOCTH, CIIOCOORI 3aJaHMS IIOCIEN0BATENLHOCTENR. MeTon MaTeMaTHYECKOMH
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BAaTEIbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTEeMaTUYeCKOro aHalin3a Kak aHajn3a 0ECKOHEUHO MaJlbIX.

Apudmernueckass U reoMeTrpuueckas —mporpeccuu. beckoHedHo — yObIBaromias
reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIICH T€OMETPHUECKON MPOTPECCHH.
JluHeHbIE W OKCMOHEHUUAIbHBIA pocT. Yucio e. Dopmyna CIOXKHBIX MPOIEHTOB.
Hcrnionbp3oBaHne MpOrpeccuu it pelieHus: pealibHbIX 3aja4 MPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBOiicTBa. Touku pazpeiBa. ACUMIOTOTHI TPadUKOB (PYHKIIHIA.
CpoticTBa (DYHKIIMH HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB ISl PEIICHHS HEPAaBEHCTB.
[IprMeHeHre CBOMCTB HENIPEPhIBHBIX (DYHKIIMH IS pEIICHUs 3a/1a4.

[lepBas u BTopas npousBoHbie GyHKIUHU. OnpeneracHue, TeoMeTpUIeCKUil 1 (pU3NIecKuit
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaguKy QpyHKIHH.

[IpousBoaHbIe 2s1eMeHTapHbIX QyHKIHH. [Ipor3BOAHAS CyMMBI, TPOU3BEIEHHUS, YaCTHOTO 1
KOMMO3UINH (YHKIIUH.

MHoxkecTBa M JIOTHKA

MHoKecTBO, onepanuy HaJl MHOXXKECTBaMU M MX cBoicTBa. Juarpammsl Jiinepa—BeHHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOTO ammapara i ONUCAHUs PEabHBIX MPOIECCOB U
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yucsia v BLIYUCICHUSA

Harypanpable w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCEN,
HaubonbIMi o6mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB I10 MOAYJIIO0, anropuT™Ma EBKIIM/IA 1715 pemeH s 3a1a4 B ISJIbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YhCiia. ApUPMETHIESCKHE ONEPAHd ¢ KOMIUIEKCHBIME Ynciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockocTu. @opmyrna Myaspa. Kopau Nn-oit crenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHHe KOMIUIGKCHBIX 4YHCeN IS pelieHus (QU3HYECKUX |
TEOMETPHUYECKUX 3aJ1au.

YpaBHeHUs1 M HEpaBEHCTBA

CucreMa u COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHX YPABHEHHH C IMOMOIIBI0 TPUTOHOMETPUUECKOU
OKPYXHOCTH. Pellrenne TpuroHoMeTpuIecKiux HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHUs TTOKA3aTENbHBIX U JIOTApU(DMUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHHBIX HEPABEHCTR.

OCHOBHBIE METO/IBI PEIICHHS CUCTEM U COBOKYITHOCTEH palliOHABHBIX, HPPAIIMOHAIBHBIX,
MOKA3aTeIbHBIX U JIOTapU(OMHUECKUX YPABHCHHIA.



YpaBHEHMI, HEpaBEHCTBA U CUCTEMBI C TapaMETPaMHU.

IIpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 PA3NUYHBIX OOJIaCTe HAyKH W pPEaTbHON >KU3HM, WHTEPHpETalus IOJIy4YCHHBIX
pe3yNbTaTOB.

DOyHKUUH U rPapuKu

['paduk kommosunun QyHkuuii. 'eomerpudeckue oOpas3bl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaQUKU.

['paduueckue MeTObI pelIeHUs] ypaBHEHHI 1 HEPaBEHCTB. I 'paduueckrie MeTo bl pereHus
3a/1a4 C mapaMeTpaMu.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U peaabHOU KU3HU.

Havyana maTeMaTH4eCcKOro aHajau3a

[IpumeHeHne MPOU3BOIHON K HCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUI HEeMIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NpPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEr0 PEIICHUS B MPHUKIAJAHBIX
3amadax, Ui OIpPENEeNIEHUs] CKOPOCTH W YCKOPEHHs TIpolecca, 3aAaHHOro (HopMynond wWin
rpapuKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IeMEHTAPHBIX
dbyukuuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. 'eomerpuyecknii cMbICa MHTErpajia. Beraucienue onpenenéHHoro nHTerpaia
no popmyne Hetotona-Jleli6uuma.

[IpumeHeHue wWHTErpana JUisi HAXOXKAEHUS IUIOLAAeHd IJIOCKUX @uryp u 00BbEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit auddepeHnnanbHpIX ypaBHeHHH. MaTeMaTHUecKoe MOJICITHPOBAHNE
pealbHBIX MPOIECCOB ¢ MOMOIIBIO AU PEpEeHIINATBHBIX YPABHEHHIA.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOydYaromierocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHUCTBOBATh C COIMAIBLHBIMH WHCTUTYTAaMH B
COOTBETCTBUH C MX (PYHKIUSIMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPaXTaHCKON MIIEHTUYHOCTH, YBAXEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB W POCCUMCKON MaTeMaTHYECKOM IIKOJbI, UCMOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJOTUSIX, chepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH)KCHUN HAyKH U JESTEIBHOCThIO YUYEHOIr0, OCO3HAHHUE JIMYHOTO BKJIAJla B MOCTPOCHHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHUH, PacCyXKIEHUU, BOCHIPUUMYMBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J0POBOTO
u 0Oe3omacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITHN U OTAbIXA, peryispHas (Gu3ndeckasi akTUBHOCTH),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUIHBIM chepam
npoecCHOHANBHOM JEesTeNbHOCTH, CBI3aHHBIM C MAaTeMaTHUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSIKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
100aTbHOTO XapaKTepa IKOJIOTUYECKUX TPOOIIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTeMaTHUYeCKUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJITAHUPOBAHHUE IMTOCTYITKOB U OIICHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoB €€ Pa3BUTHUSI M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTeMaTHYECKON KyIbTypOil KaK CPeJCTBOM MO3HAHMS MUDAa,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYLIECTBEHHbIE INPU3HAKH MAaTEMaTUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALKMKA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OpPMYJIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKIACHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOJUTH TMPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebCKkue AeiCTBHA:

UCIIOJIb30BATh BOIIPOCKHI KaK MCCIICIOBATEILCKUI MHCTPYMEHT IO3HAHUS, POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOjeMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOrOo OOBEKTa, SBJICHUS, MPOIECCa, BBISBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITEIILHO (POPMYIIUPOBATH 000OIIEHUSI ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HaAOIIO/IEHUsI, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOILIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JIsSt
pELIeHMs 3a1a4H;

BHIOMpAaTh MH(OpPMAIMIO U3 HUCTOYHUKOB  PA3IUYHBIX THUIOB, aHAJU3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH MH(POPMAIMIO pPA3IMYHBIX BHIOB U  (QopM
MIPE/ICTABJICHHS;

CTPYKTYpUPOBATh HHPOPMAIIHUIO, TPEJICTABIATH €€ B pa3IUYHbBIX (JopMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAE&KHOCT, WHGOPMAIMM TIO CaMOCTOSITENbHO  CcHOPMYITHUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, 1aBaTh MTOSICHEHUS 110 X0y PEIICHHUs 3a/1a4i, KOMMEHTHUPOBATH OJYYEHHBIN PE3yJIbTaT;

B X0/e OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pemaeMon 3aJa4d, BBICKA3bIBAaTh WJIEH, HALCJICHHBIC HA IOMCK PEIICHMs, COIOCTAaBIATh CBOU



CYXJIIEHHs C CYXIEHHUSAMH IPYrMX YYaCTHMKOB JMANOra, OOHapy>KMBaTh Pa3IMuMe U CXOJCTBO
MO3UIUI, B KOPPEKTHOM opMe GOopMyIUpOBATh pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJauyM, 3KCIEPUMEHTA, HCCIIEIOBaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (GOpMAT BHICTYIIJICHUS ¢ yU4ETOM 3aa4 MPe3eHTAIHN U 0COOEHHOCTEN
ayJIUTOPUH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoliecca U pe3yibTaTa pelleHNs MATEMaTUIEeCKON 3aa4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IPH PELICHUM 3aJaul, BHOCHUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/IbTATA LEJIU U YCIOBUSIM, OOBSACHATH IPUUUHBI TOCTHKEHUS
WIM HENOCTH)KEHHUS pe3yJlbTaTOB JAESITeIbHOCTH, HAaXOOUTh OIIMOKY, J1aBaTh OIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pelieHny y4eOHbIX 3a/ay, NPUHUMATh IeJlb COBMECTHON JEATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacsisiTh BUIBI pabOT, IOrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (0O0CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBI» ¥ HHBIE), BBIIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMU
YJIeHaMH KOMaHJbl, OIICHWBAaTh KAadyeCTBO CBOETO BKJAJa B OOUIMIA TPOAYKT MO KPHUTEPHSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce oOyd4aroIIMICS MOJYYHUT CIEAYIOIIHE MpeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yucsia 1 BHIYMCIICHUS:

CBOOOJIHO OINEPUPOBATH MOHATUAMU: PALIMOHAIBHOE YHCII0, OECKOHEUHas! MepUOIUecKas
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHMCIIO, MHOXKECTBA PAI[MOHAJBHBIX U JIEHCTBUTEIIBHBIX
4KCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

IMPUMEHSTH IPpOOH U MPOLEHTHI AJIsl PEIIEHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciiel
3HAHUU U pEAIbHOMN KU3HU;

NPUMEHSTh NPUONIKEHHBIE BBIYMCIEHUS, MpaBWIa OKPYIJIEHUS, MPUKUIKY U OLEHKY
pe3yJsipTaTa BBIYUCIICHUN;

CBOOOJHO ONEpUPOBATh IOHSATHEM: CTEMEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JACHCTBUTEIBHBIX YMCEN JUIsl PelIeHUs NMPAaKTUYECKUX 3a1ad U
MIpEJICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENEeHH;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMH: JIOTapudM dYHcIa, OECATUYHBIE M HaTypajbHbIE
aorapudmsr;



CBOOOJTHO ONEpPHPOBATh MOHATUSMHU: CHHYC, KOCHHYC, TAaHT€HC, KOTaHI€HC YHCIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIOBOI'O apryMeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIE
YPaBHEHMSI U YPaBHEHUA-CIIC/ICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATHh pa3IMYHbIE METOJbl PELICHUS PAlMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/l HHTEPBAJIOB JIJIsl pEILIEHHs] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOYIEH C
LEJIBIMU K03((PUIIMEeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JI€JIEHHE MHOTOWIEHa HA MHOTOWIEH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera juis pemenus 3anad;

CBOOOJHO ~ONEpUpPOBaTh IOHATHSMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpeAeNuTEeNb MaTpUllbl 2 X 2 W €ero IreOMETPUYECKUH CMBICHI, HUCIOJIb30BaTh CBOWCTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HUsl, IPUMEHATh ONpPEIeTUTENN A PeLIeHUs
CUCTEMBI JIMHEWHBIX YPAaBHEHUW, MOJEIMPOBATH PEAJbHBbIE CUTYaLlUH C MOMOULIbIO CUCTEMBI
JUHEWHBIX YpaBHEHMH, UCCIelI0BaTh IIOCTPOEHHBIE MOJAEIM C IIOMOLIBIO MAaTpull H
OINpeAenuTeNel, UHTEPIPETUPOBATh ITOIYYEHHBII pe3ybTarT;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI C KOPHSAMH JUIsl TPpeoOpa30BaHus BRIPaKEHUI;

BBIIOJHATh NPEOOpa30OBaHUsST YMCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTEHNEHU C
paLMOHATILHBIM I10Ka3aTelleM;

UCITIOJIB30BaTh  CBOWMCTBA JIOTapU(PMOB Ui  TpeoOpa3oBaHUs  JIOTapu(PMUIECKHX
BBIPXKEHUI;

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

IOPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue (opMyasl i HpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, IPUMEHAThH
HE00X0auMBbIe (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHHUIA,

MOJICIUPOBaTh peaJbHbIE CUTYallud Ha s3bIKE aiureOpbl, COCTABJIATh BBIPAKECHMUS,
YpaBHEHHUs, HEPABEHCTBA IO YCJIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUUHA U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (PYHKIMS, CHOCOOBI 3aJaHHs (QYHKLIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMHO3UIMUS (PYHKUIMNA, rpapuK (YHKIMH, BBIIOIHATH 3JEMEHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKINIH;

CBOOOZHO ONEpUPOBATH MOHATHUSAMHU: O00JAacTb OMNpPENENICHHUsT M MHOXKECTBO 3HAuYE€HUH
GbyHKUIMU, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO ONEpPUPOBATh MOHATUSAMU: YETHbIE U HEUYETHBIE (YHKIMH, NEPUOAUYECKHE
(GYyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH MOHATHSMHU: CTENeHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
rokasaresiemM, rpaguk CTerneHHON (YHKIUU C HaTypalbHBIM U IIEJIBIM IOKa3zaTeleM, rpauk
KOpHs N-0¥ CTETeHH KaK (QYHKIIUU 0OpaTHOI CTENEeHU C HaTypallbHbIM IIOKa3aTelIeM;

ONepupoOBaTh MOHATUSMH: JIMHEWHAs, KBagpaTWyHas M JApoOHO-IMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEI0BaHUE U IOCTPOECHUE UX IPa(hUKOB;

CBOOOJHO OMEpUPOBATH MOHATHSIMU: MOKa3aTelbHas U jorapupmuyeckas GyHKIUHU, UX
CBO¥CTBA U IrpadMKH, UCIIOIB30BaTh UX IpadUKH JUIsS peIICHHs YPaBHEHUIA;

CBOOOJHO ONEpUpOBaTh MOHATHUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OMpEIeIIeHHE
TPUTOHOMETPHUUYECKUX (PYHKIIUN YUCIOBOTO apryMeHTa;



UCTOJIb30BaTh T'paduKu (QYHKIMHA ISl UCCIEIOBAHMS TPOLIECCOB M 3aBUCHUMOCTEH MpH
pELICHUH 3aJad U3 JPYruX y4eOHBbIX NMPEIMETOB M pEealbHOW *KHU3HM, BbIpakaTh (OpMyIaMu
3aBUCUMOCTH MEXY BEIINYNHAMU;

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMeTHYecKass U TreoMeTpudecKas Iporpeccus,
0eCcKOHEUHO yObIBarOLasi FeOMETPUYECKasi POrPeCcCHsl, TUHEHHBIN U KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh PECTABICHNUE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUH Ul PELICHHs PEANIbHBIX 3aJa4 IIPUKIAHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH MOHATHSAMH:  TOCJIEAOBATENBHOCTh, CIOCOOBI  3a/aHUS
IIOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKACHUSI MATEMaTHYECKOT0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMU: HENpepbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
¢GyHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CcBOOOJTHO ONEpPUPOBATh NOHATUEM: (DYHKIMS, HENpepbiBHAas Ha OTPE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH JIJIs1 pEIICHHs 3a1a4;

CBOOOJTHO ONEpUpOBaTh IOHATUAMU: IIepBas W BTOpas MPOU3BOJAHBIE (DYHKIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIMH ABYX (GYHKILHH,
3HAThH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA,

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLeHHs 3a1au.

MHozxecTBa H JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OIIEpPALUU HAJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH aIlliapar i ONMCAHUS PEalbHBIX IIPOLECCOB U
SBJICHUH, IIPU pEIICHUH 33]a4 U3 APYIHX y4eOHBIX NIPEIMETOB;

CBOOOZHO ONEpUpOBaTh HOHSTUSIMU: OIpEAEICHUE, TeopeMa, YypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kJacce oOyd4aroIIMICS MOJYYUT CIEAYIOIIHE INpeIMETHbIE
pe3ysbTaThl IO OTAENIBbHBIM TeMaM pabouel mporpammsl y4eOHOro Kypca «Anredpa v Haudaia
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEpUPOBaTH MMOHATUSAMH: HATypajdbHOE W 1€J0€ YHCIO, MHOXECTBa
HaTYpaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yucen, HOA u HOK
HaTypaJIbHBIX YHMCENl AJIs PEIIEHUS 3a1a4, IPUMEHATh alnroput™M EBkinnaa;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTATKa 10 MOAYIIIO, 3alIUChIBATh HATypaIbHbIC YNCIIA B
Pa3IMYHBIX NO3UIIMOHHBIX CUCTEMAX CUHUCIICHMS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILUIEKCHBIX
qucell, MPeJICTaBIsATh KOMIJIEKCHbIE YHCIa B alre0pandyeckoil ¥ TpUroHOMETpUYecKoil dopme,
BBINOJIHATH apu(METHUECKHE ONEPALUU ¢ HUMH U N300pa)xkaTb Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHUsS H HEPABEHCTBA:

CBOOOAHO  ONEpUPOBaTh  MOHATUSIMHM:  HMpPALlMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapupmMHUECKUe HEPABEHCTBA, HAXOAUTh X PEIICHUS C MOMOIIBIO PABHOCHIIBHBIX NIEPEXO/IOB;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIEeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HeoOxoauMble (POPMYJIBI 1711 pELIEeHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCWJIBHBIE CUCTEMBI U CHCTEMBI-CJIE/ICTBHS, HAXOIUTh PEIIECHUS CUCTEMBI M COBOKYITHOCTEH
palMOHATIBHBIX, HPPAlMOHAIBHBIX, IIOKA3aTENBHBIX M JIOTapU(PMUYECKHX ypaBHEHHUH U
HEPaBEHCTB;

pemiath palMoHalbHbIe, HPPALMOHAIbHbIE, I[OKa3aTeJIbHblE, JorapuMUUYEecKue |
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINE MOAYJIN U ITapaMeTpBbL;



MPUMEHSTH TpadUdeCcKUe METOIBI ISl PEIICHUs] YPAaBHEHHI U HEPABEHCTB, a TAKXKe 3a/1a4 C
napaMmeTpamu;

MOJICTTMPOBATh peallbHbIC CHTYAllMd Ha s3bIKE alureOpbl, COCTABJATH BBIPAKCHUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3aauu, UCCIIEI0BATh IOCTPOSCHHBIE MOJIEIIN
C MCIOJIH30BAaHUEM allllapara aareOpbl, HHTEPIPETUPOBATH MOTYUYECHHBINA PE3yIbTAaT.

DOyHKIUM U rpapukm:

CTPOUTH Tpa@UKH KOMIO3UIMH (DYHKIUNA C IMOMOIIBI0 DJIEMEHTAPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH TEOMETPUIECKIE 00pa3bl YPaBHEHHI U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'PpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA,

NPUMEHSTh (QYHKIIUHU JJI1 MOJICTHPOBAHUS M HCCIICIOBAHUS peaTbHBIX MPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHajamu3a:

WCIIONIb30BaTh IPOU3BOJIHYIO JUIS HCCIEAOBaHHS (YHKIIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI;

HAXOJUTh HAaUOOJbIIIEe U HAMMEHbIIIEeE 3HAYCHHS (DYHKIIMK HEMPEPHIBHON HAa OTPE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO ISl HaXOXKICHHS HAWIYYILIEro PelIeHHs] B MPUKIATHBIX, B
TOM YHCJI€ COLUAIBbHO-DKOHOMHYECKUX, 3a7adax, ISl ONPEICICHHUS CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOr0 POPMYIIOi UITH TPaPuKOM;

CBOOOHO OTIEPUPOBATH IMOHATUSIMU: TIEPBOOOPA3HAS, OTIPEACIIEHHBIN HHTETPAJl, HAXOJIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH HHTerpan mo ¢opmyine HproToHa-
JletiOnuna;

HAXOJHTh IJIOMAAN MIOCKUX (GUTYpP U 00BEMBI TENT ¢ TOMOIIBIO HHTETpaa;

MMETh MPEJCTaBIECHUE O MAaTEMaTUYECKOM MOJICJIUPOBAHUHN HA TMPUMEPE COCTABIICHHS
muddepeHIMaTbHBIX YPaBHEHHI;

pemath MPUKIAIHBIC 3a/1a9¥, B TOM YHCIE COIHAIBHO-DKOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHUECKOT0 aHalln3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KounuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM DJekTponHbie (udpoBbIe)
n/n NPOrpamMMbl Bcero Kontposnubre o0pa3oBaTejibHbIE PeCypChI
padoTbI
MHOXECTBO 1€MCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CHCTEMbI TUHEHHBIX
YpaBHEHUU
5 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
1[eJIBIM TIOKa3aTelieM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
HppaunoHasibHble ypaBHEHUSA
4 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 10 1
yYpaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecke BoIpaXeHus 1 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M POTPECCUN 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 2
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero Kontposnubre o0pa3oBaTesbHbIe
padoThI pecypeb
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 99 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKIIHHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
) KowmriekcHele yncna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
CucTeMBbl palroHATBHBIX, HPPANUOHATBEHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUI
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 IS 16 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

A W DN

Tema ypoka

[[MHOXeCTBO, Onepalii HaJl MHOXKECTBAMHU U UX CBOMCTBA

Huarpammbl Ditniepa-Benna

[IpumeHeHne TeopeTUKO-MHOKECTBEHHOT'0 anapaTa Jijlsl pelieHus 3a1a4
Pannonaneubie yncna. OObIKHOBEHHBIE U IECATUYHBIC APOOH, TIPOIICHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

Pannonanbublie yncna. OObIKHOBEHHBIE U AECATUYHbBIE APOOU, IIPOLIEHTHI,
OeCKOHEUHbIE IEPUOUUECKUE IPOOH

KoaunuecTBO 4acoB

Bcero

N

KonTposbHbie padoThl

[Tpumenenue qpoOel U IPOIEHTOB ISl peICHUS TPUKIIATHBIX 33/1a4

[Tpumenenue qpoOei U IPOLEHTOB IS PEIISHUs MPUKIIATHBIX 3a/1a4

I[eﬁCTBHTCHLHbIe yncia. PanmoHanbHbIE U HPPpalfMOHAJILHBIC YHCJIa

© 00N oo o1

ApI/I(l)MeTI/I‘IeCKI/IC ornepanunu € JIENCTBUTEIbHBIMHU YHCIaMHU

11

Mopynp JEMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA

[IpubnuxEHHBIE BEIYUCIICHNUS, IPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKA
pe3ynbTaTa BEIYUCICHUN

L T R

12

13

OcHOBHBIE MCTObI pCIICHUSA LCIIbIX U I[pO6HO'paI_II/IOHaJ'ILHHX ypaBHeHI/II\/’I u

HEpPABEHCTB

OcHOBHBIE METO/IbI PELIEHUS LENbIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U

HCPAaBCHCTB

14

15

16
17

OcHOBHBIC MCTOJbI pCIICHUA LCIIbIX U ,Z[p06HO-paI_II/IOHaJ'ILHLIX ypaBHCHI/Iﬁ u

HEPABEHCTB

MHoOrouneHssl 0T OJHOM HepeMeHHOﬁ. I[CJ'IGHI/IC MHOI'O4JI€Ha Ha MHOT'OYJICH C

octaTtkoMm. Teopema besy
MHorousnens! ¢ nensiMu kodddunrentamu. Teopema Buera
Pemienue cuctem JIMHEHHBIX YpaBHEHUN

18

Pemienue cucrtem JIMHEHHBIX YpaBHEHUI

e T N




Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaeuTeab MaTpUIlbl 2X2, ero

19 TreOMETPUYECKUI CMBICT M CBOMCTBA; BEIYMCICHHUE €T0 3HAUCHHS 1

20 Onpenenurens MaTpulipl 2X2, €ro TeOMETPUYECKUI CMBICI U CBOICTBA, 1
BBIYHUCIICHHE €r0 3HAUEHUs

21 [TpuMeHeHue ornpeesInTeNs Al peIIeHUs] CUCTEMbI IMHEHHBIX YPaBHEHU N 1

22 Pemenue npukiaHbIX 3a7a4 ¢ HOMOILBIO CUCTEMBbI JIMHEHHBIX YpaBHEHUH 1

23 Penienue npukiaHbIX 3aa4 C IOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHUH 1

24 KOHTPOJII:H&SI pa60Tai ""PaIII/IOHaJILHI)IG ypaBHEHUs U HepaBeHcTBa. CrcTeMbl 1
JUHENWHBIX YpaBHEHUN

o5 OyHKIH, cr1oco0bl 3a1anus GyHKIMH. B3aumHo oOpaTHbie QyHKIIUH. 1
Komrmozumus ¢pyHKIui

26 I'paduk dpynkumu. DnemeHTapHble mpeodpa3zoBaHus TpaGuKoB (HyHKITHIA 1

27 OO6nacTp omnpeneneHuss 1 MHOKECTBO 3HaueHni Gyakmun. Hymn ¢pyHkmmm. 1
[TpomeKyTKH 3HaK IOCTOSIHCTBA

8 Yérasle u HeuéTHbIe QyHKUUU. [lepuonnyeckue pynkuuu. [IpomexyTku 1
MOHOTOHHOCTH (PYHKIIMH

29 MaxkcumymMbl 1 MUHUMYMBI QyHKIIH. Hanbombiee 1 HaMeHbIIee 3HaYeHUE 1
(GYHKLHMU Ha TPOMEKYTKE

30 JluneliHas, KBapaTU4HAsI M TPOOHO-TMHEWHAs PYHKIUU 1

31 DIeMEHTapHOE HCCIIEIOBAaHUE U TOCTPOEHHE I'PpaUKOB 3TUX (PYHKIUN 1

32 DJeMeHTapHOe UCCIIEIOBAaHHE U TIOCTPOCHUE TPaUKOB ITUX (DYHKITHIA 1

33 Crenensp ¢ 1enpIM TI0KaszareneM. buaom Herotona 1

34 Crenens ¢ nenbM nokasareneM. buaom HeroTona 1

35 CrenenHas GyHKIHMS C HAaTypaJlbHBIM U LIEJIbIM NOoKa3aTeneM. EE coiicTa u 1
rpaduk

36 KontponbHas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpaduk” 1

37 ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBa 1

38 ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBa 1

39 [IpeoOpa3zoBanHms YUCITOBBIX BBIPAKCHHH, COAEPIKAIINX CTETICHH U KOPHH 1

40 [IpeoOpa3zoBanHms YUCITOBBIX BRIPAXKEHHUH, COJIEPIKAIINX CTENICHU U KOPHHU 1




41 [TpeoOpa3zoBaHms YUCITOBBIX BBIPAKCHHH, COAEPIKAIIUX CTETICHH U KOPHH 1

42 I/IppauHOHuanLHLIe ypaBHeHUs. OCHOBHBIE METO/Ibl PELIEHUS UPPALlMOHATIBHBIX 1
ypaBHEHHI

43 I/IppaLII/IOHUaJILHLIe ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS UPPAIMOHATBHBIX 1
ypaBHEHUH

44 I/IppauHOHuanLHLIe ypaBHeHUs. OCHOBHBIE METO/Ibl PELIEHUS UPPALlMOHATIBHBIX 1
ypaBHEHHI

45 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALUOHAIBHBIX YPABHEHUN 1

46 PaBHOCHIIBHBIE NTEPEX0/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YpPaBHEHUH 1

47 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIIEHUN UPPALMOHAIBHBIX YPABHEHUH 1

48 PaBHOCHIIBHBIE NTEPEXO0/Ibl B PEIICHUH UPPALIMOHAIBHBIX YpaBHEHHH 1

49 CaoticTBa U rpaduK KOpHs N-Oi CTeNeHH KaK (GyHKIIMH 0OpaTHOW CTENEHH C 1
HATYpaJIbHBIM ITOKA3aTeIIeM

50 CoiicTBa u rpaduk KOpHS N-0if cTeneHn Kak (yHKIIMKA 00paTHOW CTETICHU C 1
HaTypaJbHbBIM ITOKa3aTelleM

51 Konrponsnas pabora: "CBoiicTBa u rpaduk KOpHs N-0if cTeneHu. 1
WppannonanbHble ypaBHeHUS"

52 CreneHb ¢ palMoOHAJIbHBIM NIOKa3aTeIeM U e€ CBOWCTBa 1

53 CreneHb ¢ palMoOHAJIbHBIM NIOKa3aTesIeM U e€ CBOWCTBA 1

54 CreneHb ¢ palMoOHAJIbHBIM NIOKa3aTeIeM U e€ CBOWCTBA 1

55 IToka3zarenbHas (pyHKIMS, €€ CBOMCTBA U rpaduk 1

56 Hcnonp3oBanue rpaduka QyHKIMU I PELICHUs] YPaBHEHUH 1

S7 Hcnonws3oBanue rpaduka GyHKIUHU OIS peLICHUS] YpaBHEHHM 1

58 HOKa3aTeJELHHe ypaBHeHHs. OCHOBHBIE METOJIBI PEIICHHS TOKA3aTEIbHBIX 1
ypaBHEHHH

59 HOKa3aTeJELHLIe ypaBHeHHs. OCHOBHBIE METO/IbI PELICHUS MTOKAa3aTeIbHBIX 1
ypaBHEHHHA

60 HOKa3aTeJELHHe ypaBHeHHs. OCHOBHBIE METOJIBI PEIICHHS MTOKA3aTeIbHBIX 1
ypaBHEHHH

61 KonTtponshas padora: "[lokazatensHas GpyHkius. [lokazaTenpHble ypaBHEHUS" 1




62 Jlorapudm yucna. CoiicTsa jgorapudma 1
63 Jlorapudm yucna. CoiicTsa jgorapudma 1
64 Jlorapudm yucna. CoiicTsa jgorapudma 1
65 JlecsaTHuHBIC U HATYPAJIbHBIC JTOTaPHUPMBbI 1
66 JlecsaTHuHBIC U HATYPATbHBIC JTOTAPHUPMBbI 1
67 [IpeoOpazoBanue BEIpaXEHUH, COAEPIKANUX JTorapu(Mbl 1
68 [IpeoOpazoBanue BEIpaXEHUH, COACPIKAMUX JToTapu(GMbI 1
69 [IpeoOpazoBanue BEIpaXEHUH, COACPIKAMUX JTOTapr(PMbI 1
70 Jlorapudmmueckas GyHKIus, €€ CBOMCTBA U Tpaduk 1
71 Jlorapudmmueckas GpyHKIus, €€ CBOMCTBA U Tpaduk 1
72 Hcnonp3oBanue rpaduka QyHKIMH U1 pELICHUsT YPaBHEHUH 1
73 Hcnons3oBanue rpaduka GyHKIUU OIS pelICHUS YpaBHEHHMA 1
74 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METOABI PELICHUS 1
Jorapu(MUUECKUX YpaBHEHUN
75 Jlorapudmuueckue ypaBHenusi. OCHOBHBIE METObI PEIICHHS 1
JorapupMHUECKUX ypaBHEHUIN
76 Jlorapugmuueckue ypaBHeHUsl. OCHOBHbBIE METO/BI PEIICHUS 1
Jorapu(MUUECKUX YpaBHEHUN
77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLIEHUH JIOTAPU(PMUUECKUX YpaBHEHUN 1
78 PaBHOCUIIbHBIE TIEPEXO/Ibl B PELLICHUH JIOTApU(PMUUECKUX YpaBHEHUIN 1
79 KOHTpOJ‘IBH"aSI pabora: "Jlorapupmuueckas ynkuus. Jlorapupmuueckue 1
ypaBHEHHS
80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YMCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YMCIIOBOTO apryMEHTa 1
82 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO apryMeHTa 1
83 APKCHHYC, apKKOCHHYC ¥ apKTaHTe€HC YHCIOBOTO apryMeHTa 1
84 TpuronomeTrpuieckas OKpy>KHOCTb, OIpeeTICHHE TPUTOHOMETPUIECKUX 1
(GYHKIIMI YUCIOBOTO apryMeHTa
85 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPE/IEICHUE TPUTOHOMETPUUECKUX 1

(YHKLUH YUCIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
90 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKECHUM 1
91 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX BBIPAKEHUIN 1
92 [IpeoOpazoBanne TPUTOHOMETPHUECKUX BBIPAKECHUI 1
93 [IpeoOpazoBanne TPUTOHOMETPHUECKUX BBIPAKECHUI 1
94 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 1
95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
96 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHMA 1
97 Pemenne TpUroHOMETpHUUECKUX ypaBHEHUI 1
98 Pemenne TpUroHOMEeTpHUUECKUX ypaBHEHUI 1
99 Pemenune TpUroHOMETpUYECKUX ypaBHEHUI 1
100 Pemenune TpUroHOMETpUYECKUX ypaBHEHUI 1
101 KonrtpomnbHas padora: "TpI/Il"OHOl\/'I'eTpI/I‘IeCKI/Ie BBIPQXEHUS U 1
TPUTOHOMETPHUYECKUE YPABHEHHS
102 IIOCHGHOB&TGHB?OCTH,CHOCO6BISaHaHHﬂ]]OCHGHOB&TGHBHOCTeﬁ.DAGTOH 1
MaTeMaTHYeCKOW MHAYKIIH
103 MOHOTOHHBIE M OTPaHWYEHHBIE TIOCIIEIOBATENbHOCTH. McTopus aHanm3a 1
0OECKOHEUHO MaJIbIX
104 Apudmernueckast mporpeccus 1
105 I'eomeTpuueckas nporpeccust 1
106 BeckoneuHo yObIBaroIasi reoMeTpudecKas mporpeccus 1
107 CymMma 6eckoHeuHO yObIBaroIIei reoMeTpuYecKOi Mporpeccuu 1
108 JInHelHbIN U SKCTOHEHIMANBHBIN pocT. Yucio e. dopmyia ClI0KHBIX 1
IPOIICHTOB
109 JInHEeNHbIN U SKCIIOHEHIMAIBHBINA pocT. Yucio e. dopmysa CIOXKHBIX 1

MIPOIICHTOB




Hcnons3oBanne ImporpecCuu i p€ICHUs PCaJIbHbBIX 3ada4 IIPUKIIaJHOI'O

110 1
Xapakrepa

111 KonTtponsHas padora: "[locinenoBarensHOCTH U Iporpeccuu’” 1 1
112 HenpeposiBHBIE QYHKIINU U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoB GyHKIUN 1

114 CoiicTBa (hyHKIIMI HEMPEPHIBHBIX HA OTPE3Ke 1

115 CaoiicTBa (hyHKIMI HEPEPHIBHBIX HA OTPE3Ke 1

116 Metoa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1

117 Metoa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1

118 Metoa HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HENIPEPHIBHBIX (YHKIUH JIJIsl pEIICHUS 3a/1a4 1

120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIUH JIJIsl pEIICHUS 3a/1a4 1

121 [lepBast u BTOpast npou3BOIHBIC GYHKIIUU 1

122 Omnpenenenne, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1

123 Omnpenenenne, GU3MUSCKUAN CMBICI IPOU3BOTHON 1

124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1

125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1

126 [Tpon3BoHbIE AIIEeMEHTAPHBIX (HYHKIHN 1

127 [Tpon3BoIHBIE 3JIEMEHTAPHBIX (PYHKLUH 1

128 [Tpon3BoiHasi CyMMBI, TPOU3BEJICHNS, YACTHOT'O U KOMIIO3UIIUU (DYHKITHI 1

129 [Ipou3sBoHast CyMMBI, IPOU3BEIEHHS], YACTHOTO M KOMIIO3UIIMU (YHKIUH 1

130 [IpousBoaHast CyMMBI, IPOU3BEICHHS], YACTHOI'O M KOMIO3HIIUU (YHKIUH 1

131 KonTtponbHas padora: "[IponszBoanas” 1 1
132 [ToBTOpeHME, 0000IEHNE, cCHCTeMaTH3aIus 3HaHUH: ""Y paBHeHUs " 1

133 [TorTOpeHME, 0000MEeHNE, cHCTeMaTH3aIUs 3HaHUH: "D yHKIIN" 1

134 HToroBast KOHTpOJIBbHAS paboTa 1 1
135 Hrorosast koHTpOIBHAS paboTa 1 1
136 AsreBpa B mpodecciu 1 «bunet B 6yaymee» https://bvb-

kb.ru/lessons/NoM5be55Ad5e0PE9
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11 KJIACC

Nenn/m | Tema ypoka KoJsmnuecTBo yacos
Bcero KonTpoJibHbIe padoThl

1 [TpumeHeHre TpOM3BOTHON K UCCIEIOBAaHHIO (DYHKIIHI HA MOHOTOHHOCTD H 1
9KCTPEMYMBI

2 ITpuMeHeHMe NPOU3BOIHOMN K HCCIEeI0BaHUIO (DYHKIIMH HA MOHOTOHHOCTh U 1
KCTPEMYMBI

3 [TpumMeHeHne TpOM3BOTHON K UCCIETOBAaHHIO (DYHKIIHI HA MOHOTOHHOCTD H 1
9KCTPEMYMBI

4 [TpumMeHeHne TpoOM3BOTHON K UCCIETOBAaHHUIO (DYHKIIHI HA MOHOTOHHOCTD H 1
9KCTPEMYMBI

5 IIpuMeHeHre NPOM3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U 1
SKCTPEMYMBI

6 [TpumMeHeHne TpoON3BOTHON K UCCIETOBAHHIO (DYHKIIHIT HA MOHOTOHHOCTD H 1
9KCTPEMYMBI

7 HaxoxxaeHre HauOobIIero 1 HAMMEHbIIET0 3HAYeHNs HEeNPEPbIBHOMN 1
(GYHKIIMHM Ha OTpe3Ke

8 Haxoxaenne HaubobIIero 1 HaUMEHbILIEr0 3HAYEHUS] HETIPEPHIBHOM 1
(GyHKLIMU Ha OTpe3Ke

9 HaxoxxaeHre HanOobIIero 1 HAMMEHbIIET0 3HAYeHNs] HENPEPhIBHOM 1
(GyHKLIMU Ha OTpe3Ke

10 Haxoxxnenre HarnOobIIero 1 HAMMEHBIIETO 3HAYSHUsT HEMPEPhIBHOMN 1
(GYHKIIUM Ha OTpe3Ke

11 Haxoxaenne HaubosbIIero 1 HaMMEHbILIEr0 3HAYSHHsI HETIPEPHIBHOM 1
(GyHKIIMU Ha OTpe3Ke

12 Haxoxxaenne HarnOobIIero ¥ HAMMEHBIIETO 3HAYSHUS HEMPEPhIBHOM 1
(GYHKIIMHM Ha OTpe3Ke

13 [IpuMeHeHne MPOU3BOIHOM 111 HAXOKAECHUS HaWIy4dlIero PEeIeHUs B 1
IIPUKJIAIHBIX 3aJja4ax

14 [IpumeHneHne MponU3BOIHON I HAXOXACHNS HAWTYUILIEro peleHus B 1

MPUKJIATHBIX 3a/1a4ax




[IpumeneHue mpoOU3BOIHON IS ONPEEIICHUs CKOPOCTH U YCKOPEHUS

15 mpolecca, 3aIaHHOT0 GOPMYIION UITH TPaPuKOM 1
16 [TpuMmeHeHne MPOU3BOTHOMN IS OTIPEICIICHUSI CKOPOCTH H YCKOPEHUS 1
nporiecca, 3aJIaHHOTO (GOPMYIIOH Ml rpaduKoM
17 Kommnosumus ¢hyHkmmit 1
18 Kommnosumus ¢hyHkmmit 1
19 Komnosurus dbyHkIimit 1
20 I'eomerpuueckue oOpa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1
21 I'eomeTpuueckue o0pa3bl ypaBHEHUH HA KOOPIUHATHOM MJIOCKOCTU 1
22 KonTponbras pabora: "UccnenoBanue GyHKIHN ¢ TOMOIIHIO TPOU3BOIHON " 1
23 [TepBooOpasHasi, 0CHOBHOE CBOWCTBO IMEPBOOOPA3ZHBIX 1
24 [lepBooOpazHbie aeMeHTapHbIX QyHKIHA. [IpaBuia Hax oK AeHUS 1
MEpPBOOOPA3HBIX
o5 [TepBoobOpasnbie snemeHTapHbIX GyHKIUH. [IpaBuna HaxoxaeHUS 1
IepBOOOPA3HBIX
26 WuTerpain. ['eomeTpuyeckuii CMbICI HHTErpajia 1
27 Brruucnenue onpenenéHHoro uurerpaia no gopmyne Herotona-JIeitOnuma 1
28 Brruucnenue onpenenéHHoro uuterpaia no gopmyne Hetotona-JIeitOnuma 1
29 [IpumeHeHne nuHTETrpana g HaX0XKACHUS TIIoIaIel TUIOCKUX GUTyp 1
30 [IpumeHneHne nHTErpana 1jig HaX0XKACHUS 00bEMOB r€OMETPUIECKUX TEI 1
31 [Tpumeps! pemeHunit quddepeHaaIbHbIX YypaBHEHUN 1
32 [Ipumeps! pemennii AuddepeHnnaIbHbIX YpaBHEHHM 1
33 MatemaTHuecKkoe MOJICIIHPOBAHKE PEATHHBIX ITPOIECCOB C TTIOMOIIIBIO 1
nudhepeHIaTbHBIX YpaBHEHUI
34 KonTponbnas pabora: "[lepBoobpasznas u uaterpan"” 1
35 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu 1
36 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu 1
37 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpaQUKu 1
38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapUKu 1
39 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpaQUKu 1




OT160p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHHI C TOMOIIBIO

40 TPUTOHOMETPHUYECKON OKPY>KHOCTH .
a1 OTt60p KOpHEH TpI/II‘OuHOMeTpI/I‘IeCKI/IX YPAaBHEHHH C TIOMOLIBIO 1
TPUTOHOMETPHUECKON OKPY’KHOCTH
42 OTt60p KOpHEH TPUrOHOMETPHYECKHX YPaBHEHHH C TOMOIIbIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
43 OTt60p KOpHEH TpI/II‘OUHOMeTpI/I‘leCKI/IX YPAaBHEHHH C IOMOIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
44 Pemrenre TpuroHoMeTpUYECKUX HEPABCHCTB 1
45 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
48 Konrtponsnas pabdora: "['paduku TpUrOHOMETPHUECKUX ()YHKITHIA. 1
Tpuronomerpuueckue HepaBeHcTBa"
49 OCHOBHbBIE METO/Ibl pelIeHHs TOKA3aTeIbHBIX HEPABEHCTB 1
50 OCHOBHbBIE METO/Ibl pEelIEHHs TOKA3aTeIbHBIX HEPABEHCTB 1
o1 OCHOBHBIE METO/IBI PEIICHUS TOKA3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METOJIbI PEIICHUS TIOKA3aTeIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METObI PELIEHUS JIOrapu(PMUUECKUX HEPABEHCTB 1
o4 OcCHOBHBIE METO/bI PELIECHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METObI PELIEHUS JTOrapu(PMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pelIeHHs JJorapu(PMUUECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/Ibl PELIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/Ibl PELICHUS UPPALIIOHAILHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/Ibl PELICHUS UPPALIMIOHAILHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/Ibl PELICHUS UPPALIIOHAILHBIX HEPABEHCTB 1
61 I'paduueckue MeTO bl pelIeHHUs UPPALIMOHATIBHBIX YPaBHEHHH 1
62 I'padpuaeckue MeTobI peICHNs] HPPAITMOHAIBHBIX YPaBHCHUM 1
63 I'paduaeckue MeTombl pelIeHHs MOKa3aTeIbHbIX YPaBHEHUHN 1
64 ['paduaeckue MeToNbI pelIeHUs MOKa3aTeIbHBIX HEPABEHCTB 1




65 I'paduaeckue MeTobl pemeHus JorapuGMUIECKUX YpaBHEHUN 1

66 I'paduaeckue MeTompl pemmeHust JorapuPMUIECKUX HEPAaBEHCTB 1

67 I'paduaeckue MeTompl pemeHust JorapuPMUIECKUX HEPABEHCTB 1

68 Fpa(bnquFHe METO/IbI PEIICHHUs TOKA3aTENbHbBIX U JIOrapu(pMUIECKUX 1
ypaBHEHHH

69 Fpa(buqecime METO/IbI PEIICHUS MOKA3aTeNbHBIX U JOTapH(PMHUUECKIX 1
ypaBHEHUH

70 I'paduueckue METOIBI PEeIICHNS TOKA3aTEeIbHBIX U JIOTApU(YMUIESCKUX 1
HEPaBEHCTB

71 I'padmueckue MeToAbl peleHus OKa3aTeNbHbIX U JIOTapU(MUIECKIX 1
HEPaBEHCTB

79 KonTponbnas padota: "HpparnnonaibHble, OKa3aTeNbHbIE U 1
smorapuMudecKkue HepaBeHcTBa"

73 KomrmnekcHbie uncna. Anredpanueckas U TpUrOHOMETprudecKasi OpMbI 1
3aIMCH KOMIUIEKCHOTO YHCIIa

74 KommnekcHbie uncna. AnreOpanueckas U TPUTOHOMETpUYecKasi OpMBI 1
3aMMCH KOMIUIEKCHOTO YHcia

75 Apudmernueckue onepanuy ¢ KOMIJICKCHBIMU YU CIaMH 1

76 ApudmeTrrueckue onepanuu ¢ KOMIJIEKCHBIMH YUCIIaMU 1

77 N300paxeHne KOMIIJIEKCHBIX YMCEN Ha KOOPAUHATHOM TIOCKOCTH 1

78 N300paxeHne KOMIJIEKCHBIX YMCET Ha KOOPAUHATHOM TIOCKOCTH 1

79 ®opmynia Myaspa. KopHu N-0i1 CTENEHN U3 KOMIUIEKCHOTO YUCia 1

80 dopmyna Myaspa. Kopau N-oif cTenieHN U3 KOMILIEKCHOTO YrCiIa 1

81 [TpuMeHeHne KOMIIEKCHBIX YHCEeN Ul pelieHns GU3NIECKUX U 1
TreOMETPHUECKUX 3324

82 KonTpomnbHas padora: "KoMriekcHbie gucia' 1

83 HatypanbHble u 1ebie 9rcia 1

84 HarypanbHble U 1ienbie ynucna 1

85 [IpuMeHeHne MPU3HAKOB ACIUMOCTH IETBIX YHCEIT 1

86 [IpuMeHeHne MPU3HAKOB ACIUMOCTH EIBIX YHCEIT 1




87 [Ipumenenue npuszHakoB AenmumocTy nenbix yrcesr: HOJl n HOK 1

88 [Tpumenenue npuszHakoB AenruMocTy nensix yrcesn: HOJl m HOK 1

89 [IprMeHEeHHEe TPU3HAKOB JACTUMOCTH IISJIBIX YMCEII: OCTATKH IO MOIYITFO 1

90 [IprMeHEeHHEe TPU3HAKOB JACTUMOCTH IIEJIBIX YMCEII: OCTATKH IO MOIYITIO 1

91 [IpruMeHEeHHEe TPU3HAKOB JISTUMOCTH IISJIBIX YKMCEN: aITOPUTM EBKHIa s 1
pEIIeHNUs 3a/1a4 B LIEJIBIX YMCIIax

92 KontponbHas padota: "Teopus nenbix uncen" 1

93 Cucrema ¥ COBOKYIHOCTh YpaBHEHHH. PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBbI- 1
CIEACTBUS

94 CucremMa ¥ COBOKYITHOCTh YPaBHEHHH. PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBbI- 1
CIEACTBUS

95 OCHOBHBIev METO/IbI PEIICHUS CUCTEM M COBOKYITHOCTEH palliOHaTbHBIX 1
YpaBHCHHIA

9% OCHOBHI,IeV METO/JIbI PEIICHUS CUCTEM M COBOKYITHOCTEH HUPPAMOHATBHBIX 1
ypaBHEHUH

97 OCHOBHBIev METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX 1
YpaBHCHHIA

98 OCHOBHBIev METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHbIX 1
YpaBHCHHIA

99 OCHOBHLIeV METOJTBI PEIICHUSI CHCTEM M COBOKYITHOCTEH JIorapu(pMHIECKUX 1
ypaBHEHUH

100 OCHOBHBICV METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEM JorapupMUIecKux 1
YpaBHCHHIA
[IpuMeHEeHHE CUCTEM K PEIICHHIO MAaTeMaTHICCKUX 3a/1a4 M 3a/1a4 U3

101 pa3nuYHbIX 001acTe HAYKH U peasIbHOM KU3HH, HHTEPIpETalns MOTYy4eHHBIX 1
pe3yIIbTaTOB
[IpuMeHEeHHE CUCTEM K PEIICHHIO MaTeMaTHICCKUX 3a/1a4 U 33]1a4 U3

102 pa3IMYHBIX 00JacTel HAYKH U PeallbHOM KU3HU, UHTEPIIPETALUS MTOTYYeHHBIX 1

pe3yJIbTaTOB




HpI/IMeHeHI/Ie HEPAaBCHCTB K PCIICHHUIO MAaTEMATUUYCCKHUX 3aJla4 U 3a1a4 U3

103 pa3nuYHBIX 001aCTe HAYKH U pealIbHOM KU3HH, HHTEPIPETAlns TOTYIeHHBIX 1
pE3yNbTaTOB

104 KontponbHas padota: "CuctemMsl paliioOHaIbHBIX, HPPAIMOHATBHBIX 1
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX YpaBHEHHH"

105 PannoHnasibHble ypaBHEHHUS ¢ TapaMeTpamMu 1

106 ParmonanbHbie HEpaBEHCTBA C MapaMeTpaMu 1

107 PanyoHanpHbIE CUCTEMBI € ITapaMeTpaMu 1

108 WppatmonansHble ypaBHEHUs, HEPABEHCTBA C MapaMeTpaMu 1

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1

110 [TokazarenpHbIe ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu 1

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu 1

113 Jlorapudmuueckue cucTeMsl ¢ HapaMeTpamu 1

114 TpuronomeTpruueckue ypaBHEHHUs C IapaMeTpaMu 1

115 TpuronomeTprueckre HEpaBeHCTBA C MapAMETPAMHU 1

116 TpuronomeTpuyeckre CUCTEMBI ¢ TapaMETPAMHU 1

117 [TocTpoeHne n nccneaoBaHUE MATEMATHIECKUX MOJIETIEH PEAIBHBIX CUTYaLlUN 1
C TMOMOIIIBIO YpPaBHEHHH ¢ MapamMeTpaMu

118 ITocTpoeHue u rcciae10BaHNEe MaTeMaTUYECKIX MOJIENCH peabHbIX CUTYaIHil 1
C TMIOMOIIBIO CUCTEM YpaBHEHHH C TapaMeTpaMu

119 ITocTpoeHue u ucciae0BaHuEe MaTeMaTUYECKUX MOJIENICH peabHbIX CUTYaIHi 1
C TMIOMOIIIBIO CUCTEM YpaBHEHHH C TapaMeTpaMu

120 KonrtponsHast padora: "3amaun ¢ mapamerpamu” 1

121 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIMS 3HaHW: "Y paBHEeHUS " 1

122 [ToBTOpenue, 0000IIeHNE, CUCTEMaTH3AIMsI 3HAHUH: "Y paBHEHHS " 1

123 [ToBTOpenue, 0600IIeHNe, cUCTeMaTH3aus 3HaHuii: "Y paBHeHus. CucteMbl 1
ypaBHeHUI"

124 [ToBTOpenue, 06001meHne, cucreMaTu3anus 3Hanui: "HepaBencTna" 1

b b
125 [ToBTOpeHme, 0600MIIeHNE, cCUcTeMaTH3anus 3Hanuii: "HepaBeHncraa" 1




126 [ToBTOpeHue, 0600IIEeHNe, cCUCcTeMaTH3anus 3Hanuii: "HepaBeHncraa" 1
197 HOBTOpeHI/Ie,"0606H_[eHI/Ie, cucremaTtusanus 3Hanuil: "[IpousBoanas u eé 1

MIPUMCHEHUE
198 [ToBTOpeHue, 0600menHue, cucremaTu3anus 3Hanuii: "[IpousBoaHas u eé 1

npuMeHeHue"
129 [ToBTOpeHue, 0600IeHNe, cucTemMaTu3anus 3Hanuii: "[Ipon3BoaHas u e 1

npuMeHeHue"
130 [ToBTOpeHMEe, 06001IeHNE, cucTeMaTH3alus 3HaHui: "MHTerpan u ero 1

npuMeHeHue"
131 [ToBTrOpenue, 0600IeHNE, cUCTeMaTH3aIMs 3HaHU#: "OyHKIN" 1
132 [ToBTOpenue, 0600IeHNE, cUCcTeMaTH3aIMs 3HaHU#: "OyHKIN" 1
133 [ToBTOpeHme, 06001meHNe, cucTeMaTh3anus 3HaHui: "OyaKImn" 1
134 HToroBasi KOHTpOJIbHAS paboTa 1 1
135 Hrorosas koHTpoOJIbHAsT paboTa 1 1

«buner B » https: -
136 Anredpa B npodecei ! kb.ru/JIIeesson?li[l}éul\jlzebeSgE\Sd/S/gggE9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* Maremaruka: anreOpa U Hayajla MAaTEMaTUYECKOT0 aHalln3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaTU4ecKoro ananusa (B 2 yactsx), 10 kmacc/ Yacts 1: Mopakosua A.T.,
Cemenos I1.B.; Yacte 2: Mopakosuu A.l'. u apyrue; noa penakuueidn Mopakosuya A.T.,
OO61mecTBO ¢ orpanndeHHOM 0TBeTCTBeHHOCTHI0 « IO MHEMO3MHA »

* Maremartuka: anrebpa U Hadajla MaTeMaTHYeCKOT0 aHaJIu3a, reoMeTpus. Airedpa u
Hayajia MaTeMaTH4eckoro ananmusa (B 2 yactsx), 11 kmacce/ Yacte 1: Mopakosua A.T.,
Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u npyrue; noa penakuuein Mopakosuya A.l'.,
OO61mecTBO ¢ orpanudeHHOM 0TBETCTBeHHOCTHIO « 1O MHEMO3MHA »

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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