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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEero oouiero oOpa3oBaHUs, IOCKOJbKY, C OIHOMN
CTOPOHBI, OH 00ECIIEUNBAET HHCTPYMEHTAJIbHYIO 0a3y /I U3yUEHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPyroil CTOpOHBI, (POPMUPYET JIOTHYECKOE U AOCTPAKTHOE MBIIUIEHNUE 00Y4atoIuXcs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHMS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYrMX IUCHMIUIMH. B paMkax paHHoro ywyeOHOro kypca oOywarolmuecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOpas (OpMYJIHpPYET 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
Pa3sBUTHS SKOHOMHKH W OOIECTBEHHOH XH3HH, TO3BOJSIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOIUAX, YBEPEHHO HCIOJIb30BaTh UX JUIS JAJbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpems oBlaieHHe aOCTPaKTHBIMHU M JIOTHYECKU
CTPOTUMH KOHCTPYKLHMSAMH aJareOpbl 1 MaTeMaTUYECKOIo aHalM3a pa3BUBAeT yMEHUE HaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTb, I0KA3bIBATh YTBEPKAEHUS C IOMOIIBIO HHAYKIIUU
U paccyXkaTh AEIYKTUBHO, UCIOJIb30BaTh 000OIIEHNE U KOHKpETH3alHIo0, abCTparupoBaHue u
aHaJIOTHIo, (OpMUPYET KpEeaTuBHOE U KPUTUIECKOE MBIIIJICHUE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBLHOTO
IOCTPOCHHUSI MATEeMaTHYECKUX MOJENeH pealbHbIX CHUTyalUH, MHTEPIpPETalud HOJYyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIUMUCS MaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4yeOHbIH MaTepuall, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHUS, TaK H 4epe3 crneuupuky y4eOHOW  JeATeNbHOCTH, TpeOyromei
IPOJOJDKUTEIBHON  KOHIIEHTPALlMM  BHHUMAHMS, CAMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTUYECKOrO aHaIM3a JICXKHUT
NeSITeTHHOCTHBIN MPUHIUT 00YYEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHEe JTUHUM: «Uucna U BblUMCICHUS», «DYHKIMM U
rpadukny», «YpaBHEeHHs U HepaBeHCTBay, «Havaa MaTeMaTn4eckoro aHaau3a», «MHOXeCTBa U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE JIMHUY U3Yy4al0TCs Ha MPOTSHYKEHUH IBYX
JeT 00y4eHusl Ha ypOBHE cpesiHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTONHSAS IPYT Apyra u
MOCTENIEHHO HACHIIAsCh HOBBIMHU Te€MaMU U pasfenamu. JlaHHBIA ydyeOHBbIM Kypc sBiseTcs
UHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe coiep)KaHHEe HECKOJIBKMX MaTeMaTHYeCKHX
JUCLIUIUINH, TAKUX Kak anreOpa, TPUTOHOMETPHsI, MaTeMaTHUECKUN aHaINU3, TEOpHUsS MHOXKECTB,
MaTeMaTHuecKas Joruka u apyrue. [lo Mepe Toro kak oOydaromuecst OBIIaJeBalOT BCE Ooee
IIMPOKUM  MaT€MaTH4YeCKHMM ammaparoM, Yy HHUX IIOCIE€I0BaTeNbHO (QopMHUpyeTcs U
COBEpILEHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYIO0 MOJIENb pealbHOW CUTYAIH, IPUMEHSTh
3HAHHUA, TIOJYYEHHblE NpPH H3YUYEHUU Y4eOHOro Kypca, Ui PpELIEHUS CaMOCTOSTEIIbHO
copMyIHPOBAHHONW MaTeMaTHUECKON 3aJ]auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopepxarenpHo-MeTOIMYECKas TMHUA «Yucna 1 BIYMCIEHU» 3aBepiiaeT GoOpMUPOBAHKE
HaBBIKOB HCIOJIb30BaHUS JIEHCTBUTENIBHBIX YMCEN, KOTOpOEe ObUIO HAauaTO Ha YpOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemnero obmiero o0pazoBanusi 0co00€ BHUMaHUE yIEISAETCs
(OpMHPOBAHNIO HABBIKOB PAllMOHAIBHBIX BBIUMCIEHUH, BKIIOYAIONIMX B ce€0sl MCIOJIb30BaHUE
pa3NMMYHBIX (QOpPM 3amucCH 4YHUCla, yYMEHHE JelaTh NPHKUAKY, BBITOJIHATH NPUOIMKEHHBIC
BBIYUCIICHUSI, OLICHUBATh YMCIOBBIE BBIpAKEHUS, padOTaTh C MAaTEMAaTUYECKUMHU KOHCTAHTaMH.
3HaKOMBbIE 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJIbHBIX, 1[€JIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX



quceNl JONOJHAIOTCA MHOYKECTBOM KOMIUIEKCHBIX 4HCeld. B KaXIoM M3 3TUX MHOXKECTB
paccMaTpUBaIOTCs CBOMCTBEHHBIE €My clienu(pUYecKue 3a/aydl U Olepaluu: JIeJeHUe Hallelo,
ONEPHPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJBIX YHCEN, 0COOble CBONCTBA PAI[MOHAIBHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepaliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTEIIEHM Ha MHOXECTBE KOMIUIEKCHBIX uMcell. biiaromapsi mocienoBaTeabHOMY PacHIMpPEHUIO
Kpyra HCIOJb3YEMBIX YUCENI U 3HAKOMCTBY C BO3MOXXHOCTSIMM MX IPUMEHEHUsS JUIsl pEeLICHUs
pa3IMYHBIX 3a7a4 (OPMHUPYETCs MPEICTaBICHUE O €IMHCTBE MAaTEMAaTUKU KaK HAyKd U e€ pOoJIH B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHPA, IIUPOKO UCHIOIB3YIOTCS 0000IIeHHE U KOHKPETH3AIHA.

Jluaus «YpaBHEHHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOydyeHHs Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMsl, IIOCKOJBKY B KaxaoMm paszeine I[Iporpammbl
IPEIYCMOTPEHO pEIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pe3ynbraTe o0ydaromuecs: OBIaleBaloT
pa3IMYHBIMM  METOJAAMHM  PEIIEHUS pAlUOHAIbHBIX, HPPALMOHAIBHBIX, IIOKa3aTEJbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aj]ad,
coxepxamux mapaMmerpsl. [lonydeHHble yMEHHs IIMPOKO HMCHOJIB3YHOTCS IPU HMCCIEIO0BAaHUU
(GyHKIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPHUKJIAIHBIX 33/a4 U 33]a4 Ha HaXOXKIACHUE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepkarenabHas TUHUS BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
palMOHANbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHHUH, a TAK)KE BBIPAXKECHU,
colepKammx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Marepuala
MPOUCXOIUT JalibHEilliee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JECTYKTUBHBIX PacCyKICHHUH, pabOTbl C CUMBOJIbHBIMU
dbopMamu, TpeacTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI JJISl PELICHHS MPAKTHYECKUX M €CTECTBEHHO-
Hay4HbIX 33]a4, HaIJISIIHO JJEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak S13bIKa HAYKH.

CopnepxatenpHO-MeToanYecKast TUHUS «DYHKIUU U TPaQUKM» TECHO MEPEIIeTaeTCsl C
JIPYTMMHU JTMHUSMH y4€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCIIeJ0BATEIbHOCTD
U3YYCeHHUS Marepuana. V3ydeHHe CTENeHHOW, I0Ka3aTelbHOW, Jorapumuueckoil u
TPUTOHOMETPHUECKUX (DYHKIUH, NX CBOUCTB U rpaiKOB, UCTIOTIb30BaHUE QYHKITUI IS peIIeHuUs
3a/1a4 U3 IpYyrux yueOHBIX MPEIMETOB U PEaTbHON KU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellIeHeM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yIeNsIeTcs
(GbOopMHUPOBAHNIO YMEHHUS BbIpakaTh (POpMyJiaMU 3aBUCUMOCTH MEX]y pa3IMuHbIMU BEIMUYNHAMU,
UCCIIeIOBaTh MOJyYeHHble (YHKIMH, CTPOUTh UX rpaduku. Matepuas 3Toil conepaTeabHOH
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUH U HABBIKOB, O3BOJIIOIINX BbIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B Pa3InYHON (opMe: aHAIUTHYECKOH, rpadudeckoit u cioBecHoi. Ero uzyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 000OIIEeHHI0 |
KOHKPETH3all1H, UCII0JIb30BAHUIO aHATIOTH.

CopnepxarenpHas n1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKJIAIHBIX 3a/1a4, JOCTYIHBIX 00yJaromuMCsl, TaK
KaK y HHMX IOSIBJISETCS BO3MOXKHOCTb CTPOMTH TpapUK{ CIOXKHBIX (DYHKUIUH, ONpEnensiTh HUX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUMCIATE TUIOMEAAN (GUryp u o0bEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpPEHHs ImpoleccoB. JlaHHas cozaepxkaTeinbHas JIMHHUA OTKPHIBAET HOBBIE
BO3MO>KHOCTH [TOCTPOEHHSI MATEMATUUECKUX MOJIEIIEN PEANIbHBIX CUTYAallHil, TO3BOJIET HAXOAUTh
HaWIy4lllee pElIeHUE B MPUKIAJAHBIX, B TOM YHUCIE COIHAIbHO-IKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTH4YeCKOrO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMHUPOBAHUIO YMEHUU 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-MeTOANYECKass JHHUS «MHOXKecTBa U JIOTHMKa» BKIIOYaeT B cels
DJIIEMEHTBl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKH. TeopeTMKO-MHOKECTBEHHBIE
MPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH U MpejularaioT Haubolee



YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3feibl MaTeMaTHKU U €€ MPHIOKEHHH, OHU
CBSI3bIBAIOT pa3HbIE MAaTEMATUYECKHUE TUCLIMIUIMHBI U UX IPUIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaThb BO3MOXHOCTH OOY4YarolleMycsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOI MaTEMAaTHUKH U UCIIOIb30BATh €I0 JIJIS BIPAXKEHUSI CBOUX MbICIEH. JIpyriM BaKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CleAyeT IpU3HaThb CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHUH U CIIeZIOBAHUE ONPEAeIEHHBIM ITPaBHIaM IOCTPOCHHUS JJOKAa3aTeNIbCTB. 3HAKOMCTBO
C DJIEMEHTAMU MaTeMaTU4YeCKOH JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIICHHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTHh CBOM PACCYXKICHHS Ha OCHOBE JIOTMYECKHX IPaBHII,
(dbopMHpyeT HABBIKM KPUTHUYECKOTO MBIIUICHUSI.

B yuebHOM Kypce «Anredpa 1 Hayajla MaTeMAaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJICIHPOBAHUsS, KOTOpPHIE IPHU3BaHBl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB ITIOCTPOEHHUS MOJEIIEN pEeANIbHbIX CUTyallul, HCCIEAOBAHUS 3TUX MOJIEIEH C TOMOILBIO
amnmapara ajareOpbl U MaTeMaTH4YecKOro aHaln3a, WHTePHpPETAllMH IOJYYEHHBIX pPe3yJIbTaToB.
Takue 3amaHusl BIUIETEHBl B KaXAbId W3 PA3IEIIOB MPOrPAMMBbI, IOCKOJIBKY BECh MaTepHall
yu4eOHOro Kypca IIMPOKO HCIOJIb3YeTCSl JUIsl pEIIeHUs NpUKIagHbIX 3azad. [lpu pemeHun
pealbHBIX MPAKTUYECKUX 3a/1a4 00yyaronuecs pa3BUBalOT HAOII0JaTebHOCTD, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBarbCcs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh 1 KOHKPETU3UPOBATh
npobiiemy. JledarenpbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAJHBIX 3a/1a4
OpraHu3yercsi B TIpolecce H3Y4YeHHsI BCeX TeM Y4eOHOro Kkypca «Anredpa W Havaia
MaTEMaTUYECKOr0 aHaIU3ay.

Ha uzyuenue yueOHOro Kypca «Anredpa u Hadyajga MaTeMaTHUYECKOT0 aHAJIM3a» OTBOJUTCS
272 gaca: B 10 kimacce — 136 yacos (4 waca B Heeno), B 11 kitacce — 136 yacoB (4 yaca B HEZCIIO).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BbIYUCICHUA

Pannonanbubie yncina. OOBIKHOBEHHbIE U JAECATUYHBIE JAPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuojuyeckue apodu. Ilpumenenne apoGeit 1 MPOLEHTOB I pelleHUs IPUKIIaIHbIX 33134 U3
Pa3JIMYHBIX OTpACIICH 3HAHUHI U PEaJIbHOMN KU3HU.

JleiicTBuTenpHble yKcha. PanyoHanbHBle W MppalMOHaNbHBIE uyucia. Apudmernueckue
ONepalyy C JECUCTBUTEIBHBIMU 4YHCIaMU. MOIyb NEUCTBUTENBHOTO YHMCIIA M €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, TpaBWJa OKPYIJIEHUs, MNPUKUAKA M OIEHKAa pe3yjbTara
BBIYMCIICHHUM.

Crenenb ¢ neibM nokasatenem. bunom Herotona. Mcnonb3oBanue noaxosieit popmbl
3anyucy JEHCTBUTENBHBIX YHUCEN [Tl pEIICHUs MPaKTUYECKUX 33]1a4 U MIPEJICTaBICHUS JaHHbBIX.

Apudmernueckuil KOpeHb HaTypaJbHON CTENIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKa3aTeNEM.

Jlorapudm yucna. CoiicTa iorapudma. /leciTuuHble U HaTypalbHbIE JIOTapU(PMBI.

CuHyC, KOCUHYC, TAHIT€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHUS U YpaBHEHUA-CIEACTBUs. HepaBeHCTBO, pellleHe HEpaBEHCTBaA.

OcHOBHBIE METO/bI PEHICHHS LEIbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorousneHs! 0T 0JHOM NEpeMEHHOI. JlenleHne MHOrowIeHa Ha MHOTO4JIEH ¢ OcTaTKOM. Teopema
be3y. Muorowiensl ¢ uensiMu koagdunuenramu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BHIPAXKEHUH, COIEPKAIINX CTEIIEHU U KOPHH.

UppanmonansHblie ypaBHeHUS. OCHOBHBIE METO/bI PELICHUS UPPALIMOHATIBHBIX YPAaBHEHUH.



IToxazarenbHble ypaBHEHHs. OCHOBHBIE METO/IbI PELICHUS 1I0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpazoBanme BeIpaKEHUH, COIEPKAIINUX JOTapHU(PMBI.

Jlorapudpmuueckue ypaBHeHHA. (OCHOBHBIE METOJABI PEUICHHS JIOTapH(PMHUUYECKHX
YpaBHEHUH.

OcHoBHbIe TpUroHomerpudeckne (opmynsl. I[IpeoOpaszoBanue TPUTOHOMETPUUECKUX
BbIpaXE€HUM. PerieHrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pewienne cucrem JNMHEMHBIX ypaBHEHUM. Marpuia CUCTEMbl JIMHEHMHBIX YPaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICI U CBOWCTBA, BBIYMCIEHUE €ro
3HAuEHUs, IPUMEHEHNUE OIPENEIUTENS ISl PELLICHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemienne
IIPUKJIAIHBIX 3a7a4 ¢ IOMOILIbI CUCTEMBI JINHEMHBIX ypaBHeHuUH. MccienoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONPEAETUTEINEH.

[TocTtpoeHne MaTEMaTHYECKUX MOJENEH PEAbHOM CUTyallUH C IOMOIUBIO YPABHEHHH U
HepaBeHCTB. [[pyuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUUECKUX 3a7a4 U 3a/1a4
U3 PA3JIUYHBIX 00J1aCTel HAYKU M peaibHOMN JKHU3HU.

DOyHKUUH U rPapuKu

OyHKusA, crnocodbl 3anaHus (QyHkuuu. B3aumuHo ob6patHble (yHkiuu. Kommnosunums
¢ynkuuit. ['paduk pyHkumun. DnemMeHTapHbIe Ipeodpa3zoBaHus TpaPuKOB ()YHKITHIA.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢ynkuuu. Hynu ¢ynkuuu. [Ipomexyrku
3HaKonocTossHCcTBA. YETHbIe M HeuéTHhle QyHKUMU. [lepuogmueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl pyHKiuu. HanOomnbiiee u HauMeHblee
3Ha4YeHUs (PYHKIIUU Ha TPOMEKYTKE.

Jlunelinasi, KBajipaTU4YHas U JpOoOHO-THHENHHas GYHKIUU. DJIeMEHTapHOe UCCIel0BaHuE U
MOCTPOCHHE UX TPAPHKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LIEJbIM Ioka3aTeneMm. EE cBoiictBa u rpaguk.
CpoiicTBa 1 rpaduK KOpHA N-Of CTerneHW Kak (YHKIMH OOpaTHOM CTENEHH C HATypaJbHBIM
IIOKA3aTeJIEM.

[TokazarenbHas U Jorapudmudeckas QyHKINH, HX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB QYHKIUHI U1 peleHns ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEJEICHUE TPUTOHOMETPUUECKUX (PYHKIMN
YHCIIOBOTO apryMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B peallbHbIX MPOIecCcax U SBJICHUAX. ['papuku pearbHbIX
3aBUCUMOCTEH.

Hauyana mareMaTH4yeckoro anajimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCe0BaTeNbHOCTEH. MeTo MaTeMaTndeckoi
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BaTENbHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHalln3a 0ECKOHEUYHO MaJIbIX.

Apudpmernueckass W reoMerpuueckas —mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKOW MPOrpecCH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELIEHUs] pEANIbHBIX 3aJa4 IPUKIAIHOTO XapaKTepa.

HenpepoiBHble pyHKIMY U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMITOTHI rpauKoB QyHKIUI.
CpoiicTBa (hyHKIMI HENpephIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl pEIlIEHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HEMPEPhIBHBIX (YHKIIUH Il pelIeHus 3a1a4.

[TepBas u BTOpas npousBoaHble PyHKIUHU. OnpeneseHne, reOMeTpUIecKuil U GU3NIECKUi
CMBICJ POU3BOAHOM. YpaBHEHUE KacaTeNlbHOU K rpa@uKy QpyHKIMH.

[TpousBoHbIE 311€MeHTapHBIX GyHKIMN. [Tpon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UINH (YHKIIHUH.

MHuoxecTBa H JIOTHKA

MHOXeCcTBO, onepanuu HajJ MHOXXECTBAaMHU M MX CBOicTBa. [{narpammer Diinepa—BenHa.
[IpuMeHeHNnE TEeOpEeTUKO-MHOKECTBEHHOIO ammnapara Julisd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTrUX YyUeOHBIX MPEIMETOB.



Onpenenenne, TeopeMa, CBOHCTBO  MAaTEeMAaTHYECKOTO  OOBEKTa,  CIEACTBHE,
JI0KAa3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KUIIACC

Yuciia 1 BbIYMCICHUSA

Harypanbuble u nensle uucna. lIpuMeHeHue NPU3HAKOB JAEIUMOCTU IIENBIX YHCEN,
HanOospmmi oo nemutens (nanee — HOJl) m HanmensIee obmee kpatHoe (panee — HOK),
OCTaTKOB 110 MOAYJIIO, aropuTMa EBKinja s pemenus 3aaad B LENIbIX Yhciax.

KommnekcHsle uuncma. AunreOpandeckas W TpUTOHOMETpudeckas (OpMBI  3amucu
KOMIIJIEKCHOTO 4Hcia. Apru(MeTHYecKrue orepannun ¢ KOMIUIEKCHBIMU duciiamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpJIUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCeNn Ui pelieHus (u3nyeckux u
TFEOMETPUYECKHX 3a]au.

YpaBHeHusI 1 HEPaBEeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CHUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUIOHOMETPUYECKHX YPABHEHMH C IOMOUIbIO TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. Pellienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI peLIEHUs T0Ka3aTeIbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLICHUSI UPPAL[MOHATILHBIX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHHS CUCTEM U COBOKYITHOCTEN pallMOHANIBHBIX, UPPALIMOHAIIBHBIX,
NOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHH.

YpaBHEHMs1, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHre ypaBHEHUM, CUCTEM W HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKUX 3ajad U
3ajjady U3 pa3iIMyHbIX O0JacTell HayKM M peaJlbHOM >KU3HU, HMHTEPIpeTanuss HOJyYEeHHBIX
pe3yJbTaToB.

DOyHKIUH U rpauKu

I'paduk kommnosunun QyHkuuid. I'eomerpuyeckue oOpas3bl ypaBHEHHI U HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKU.

I'padrueckue MeToIbI pelIeHusl ypaBHEHUH U HepaBeHCTB. I 'paduueckrie MeTo bl perieHus
3a/1a4 ¢ mapaMeTpamu.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUs MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpyMmeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
HaxosxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHON Al HAXOXKACHMS HAWIY4IIEro PpEeuIeHHs B MPHUKIaJHbIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MNepBOOOpasHbIX. [lepBooOpasHble 31€MEHTapHBIX
byukuuii. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii cMbICI UHTErpaia. Beraucienue onpenenéHHoro uHrerpaina
no popmyne Herotona-Jlelt6Hua.

[IpumeHeHue wuHTErpaia Juid HaXOXKJIEHHs IUIOMIAAeH IMIOoCKUX ¢HUryp u o0bEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peasbHBIX MPOLECCOB C MOMOMIbIO AU PepeHInaTbHbIX YPaBHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0yYaroIllerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOlenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICHCTBOBATh C COIHMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXkTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCHUUCKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, WCIOJIb30BAHUE 3THUX JOCTHKEHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM IMPUMEHEHHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOLICHHE K MUPY, BKIIFOUYas SCTETHKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHUH, PacCyXKIEHUU, BOCHIPUUMYMBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJy, OCO3HAaHHUE IIEHHOCTU TPYIOITIO0US, HHTEPEC K Pa3uIHBIM chepam
npohecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, TOHUMaHHE BIHSHUS COIHAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS HAa TPUMEHEHHE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, TIIAHUPOBAHKE MTOCTYIKOB U OT[EHKH
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA MU MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH ONpEAENCHUS TMOHATHUH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMHM, OCHOBAHHMA JUIA OOOOLICHHUS H
CpaBHEHUs, KPUTEPUU ITPOBOJMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHULATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeuns: B (hakTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasiaraTb KPUTEPUU Ui  BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJII0YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHl ©  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHS U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus yaeOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpaTh HanboIee MOAXOASAIIUN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbckne 1eiCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BOTIPOCHI, (UKCHUPYIOIIHE NPOTUBOpEYHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, MCCIEIAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, IBJICHUSIMU, ITPOLIECCAMU;

CaMOCTOSTENbHO (OPMYIUPOBATH 0000IIEHUSI U BBIBOJBI MO PE3yJibTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEeI0BAaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3YJIbTaTOB, BHIBOJAOB U
0000I1IEHMI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MpOIIEcca, a TAK)KE BbIIBUTaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX IJI OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEMATHU3UpPOBaTh U MHTEPHPETUPOBATH MH(OpPMALMIO pa3IMYHBIX BHJIOB U  (QOpM
MPE/ICTABIICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEJICTABIATH €€ B pa3IMUHbIX (JopMax, MIUTFOCTPUPOBATH
rpadu4ecKku;

OLICHMBAaTh HAJIE&KHOCTh MHGOPMAllMM MO CaMOCTOSATENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IIENISMU
06HleHI/I$I, SCHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IINUCBMCHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PEILICHUS 3a/1a4i, KOMMEHTUPOBATh MTOJIYYEHHBIN Pe3yNbTarT;

B X0J/i¢ OOCYXXJEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY O0OCYXAAaeMOW TEMBbI, MPOOIEMBI,
pemraemMoi 3aJa4d, BbICKA3bIBaTh MJIEU, HAICJICHHbIE HA MOMCK PEIICHHs, COMOCTAaBJISATh CBOU



CYXJIIEHHs C CYXJIEHUSIMH JPYrMX YYaCTHHKOB JAMANOra, oOHapy>KMBaTh pa3iuyhe M CXOJCTBO
NO3ULKH, B KOPPEKTHOU opme (HOpMyIHpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;

IIPEACTABIIATL PE3YyJIbTaThl PEIICHMS 3aladd, JKCIIEPUMEHTA, HCCIICIOBAaHMs, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIUIEHHS € Y4ETOM 3ajiay PE3eHTALUU U 0COOEHHOCTEH
ayJIUTOPUH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

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

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTaTa PELICHUI MaTEMAaTUUECKON 3a1a4H;

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

OLICHUBATh COOTBETCTBUE PE3YNbTATa IETTU U YCIOBUSAM, OOBSCHATH IPHYUHBI TOCTHKCHUS
WIM HENOCTH)KEHHUS pe3yJlbTaTOB JAESITeIbHOCTH, HAaXOOUTh OIIMOKY, J1aBaTh OIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pelieHnn y4eOHbIX 3a/Jay, MPUHUMATh IeJb COBMECTHOM JEATEeIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacsisiTh BUIBI pabOT, IOrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMBI» ¥ HHBIE), BBIIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMU
WiIeHaMU KOMaH/Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce oOyd4aroIIMiCs MOJYYUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yucsia 1 BHIYMCIICHUS:

CBOOOJTHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE 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 pPEAIIbHOU KU3HU;

NPUMEHSTh NPUONKEHHBIE BBIYMCIEHUS, MpaBUiIa OKPYIJIEHHUS, NPUKUAKY M OLIEHKY
pe3yJsipTaTa BBIYUCIICHUN;

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

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaIbHOM CTENCHH;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

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



CBOOOJTHO ONEpPHPOBATh MOHATUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHI€HC YHCIIOBOTO
apryMeHTa;

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

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIE
YPaBHEHHUs U ypaBHEHUA-CIECICTBUS, PABHOCWIBHBIC HEPABEHCTBA;

OPUMEHATHh pa3IMYHbIE METOJbl PELICHUS PAlMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHHUH, IPUMEHATh METOJ MHTEPBAJIOB Ul PEILECHUS HEPABCHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
LeJIBIMU K03((UIIMEeHTaMH, KOPHU MHOTOUWIEHA, IPUMEHSTh JAEJIE€HUE MHOTOUIEHA HA MHOTOYIEH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera juis pemenus 3anad;

CBOOOJHO ~ONEpUpPOBaTh IOHATHSMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpeAeNuTeNb MaTpUllbl 2 X 2 W €ero IreOMETPUUYECKUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €r0 3HAYEHUs, IPUMEHATh ONPEICIIUTENN I PELICHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHUW, MOJEIMPOBATH PEAJbHBbIE CUTYaLlUH C MOMOULIbIO CUCTEMBI
JUHEMHBIX YPABHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEINM C IOMOUIbIO MAaTpUlLl U
OIpeAenuTeNel, UHTEPIPETUPOBATh ITOIYYEHHbIN pe3ylbTar;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI C KOPHSAMH JUIsl TPpeoOpa30BaHus BRIPaKEHUI;

BBIIOJHATh NPEOOpa30OBaHUsST YMCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTEHNEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCTIOIB30BaTh  CBOWMCTBA JIOTAapU(MOB [UIs  TpeoOpa3oBaHMs  JIOTapHU(PMHUECKUX
BBIPXKEHUI;

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

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMmyasl s IpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, IPUMEHAThH
HeoOxoauMble (POPMYJIBI ISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJENUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTaBIATh BBIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA 10 YCJIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUUHA U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (PYHKIMS, CHOCOOBI 3aJaHHs (QYHKLIUH, B3aUMHO
oOpaTHble (QYHKIMM, KOMOO3ULIMS (YyHKUUN, rpaduk (QyHKIHMH, BBINOIHATH 3J€MEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINIH;

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

CBOOOJHO ONEpPUPOBATh MOHATHUAMHU: YETHBIE M HEUYETHbIE (PYHKIMM, NEPUOAUYECKUE
(GYHKLIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKIHUH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH MOHATHSAMHU: CTENeHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasaresnemM, rpaQukK CTeeHHOW (YHKIMH C HAaTypaJbHBIM U LIEJIbIM IOKa3zareieM, rpapuk
KOpHs N-0¥ CTETeHH KaK (QYHKIIUU 0OpaTHOI CTENEeHU C HaTypallbHbIM IIOKa3aTelIeM;

ONepupoOBaTh MOHATUSMH: JIMHEWHAs, KBagpaTWyHas M JApoOHO-IMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO OMEpUPOBATH MOHATHAMH: TOKa3aTelbHas W jorapudmuyeckas QyHKIUH, UX
CBO¥CTBA U IrpadMKH, UCIIOIB30BaTh UX IpadUKH JUIsS peIICHHs YPaBHEHUIA;

CBOOOJHO ONEpUpOBaTh MOHATHUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OMpEIeIIeHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOIO apryMEHTa;



UCTOJIBb30BaTh Ipaduku (QyHKIMHA A7 MCCIEAOBAaHHS MPOIECCOB M 3aBUCUMOCTEH MpHU
pELICHUH 3aJad U3 JPYruX y4eOHBbIX NMPEIMETOB M pEealbHOW *KHU3HM, BbIpakaTh (OpMyIaMu
3aBUCUMOCTH MEXy BETMUMHAMY;

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMeTHdecKas U TeoMeTpUYecKas Mporpeccus,
0eCcKOHEUHO yObIBarOLasi FeOMETPUYECKasi POrPeCcCHsl, TUHEHHBIN U KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh PECTABICHNUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMS] PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH MOHATHUSAMH:  IOCJIEAOBAaTENILHOCTh, CHOCOOBI  3a/JaHUS
IIOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKACHUSI MATEMaTHYECKOT0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMM: HENpPEpbIBHbIE (YHKIMH, TOUKU pa3pbiBa rpaduka
¢GyHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

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

CBOOOJTHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas NPOMU3BOJHBIE (YHKIIHUH,
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 U JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpallUi HaJl MHOKECTBAMH;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar /Ui ONMCaHUs pealbHbIX IPOLIECCOB U
SBJICHUH, IIPU pEIICHUH 33]a4 U3 APYIHX y4eOHBIX NIPEIMETOB;

CBOOOZHO ONEpUpOBaTh MOHATUSIMU: OIpEAEIICHUE, TeopeMa, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kJacce 0Oyd4aroIMICS HOJYYUT CIEAYIOIIHME MpEeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl y4eOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOTO aHAJIN3a»:

Yucsia ¥ BHIYMCIICHUS:

CBOOOJTHO OIEpUPOBaTH MMOHATUSAMH: HATypajdbHOE W 1€J0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX M LENbIX YHCEN, UCIIOIb30BaTh NMpU3HAKU Aenumoctu nensix yucen, HOJ[ n HOK
HaTypaJIbHBIX YMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh anroput™M EBkinnna;

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

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILUIEKCHBIX
qucell, MPeICTaBIsATh KOMIIJICKCHBIE YHCIIA B alre0pandyeckoil 1 TpUroHOMETpUYEcKoi (opme,
BBINOJIHATH apu(METHUECKHE ONEPALUU ¢ HUMH U N300pa)xkaTb Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA!

CBOOOAHO  ONEpUPOBaTh  MOHATUSIMHM:  HMpPALlMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapupmMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXOI0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIEeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBAaTH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHSThH
HeoOxouMble (POPMYJIBI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI I CUCTEMBbI-CIICACTBHS, HAXOAUTh PEIICHUsI CHCTEMbI U COBOKYITHOCTEN
palMOHATIBHBIX, HPPAlMOHAIBHBIX, IIOKA3aTENBHBIX M JIOTapU(PMUYECKHX ypaBHEHHUH U
HEPABEHCTB;

pemiath palMoHalbHbIe, HPPALMOHAIbHbIE, I[OKa3aTeJIbHblE, JorapuMUUYEecKue |
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOIYJIM U TTapaMeTphl;



MPUMEHSTH TpadUIeCKUE METOIBI JIJISl PEIICHUs] YPAaBHEHHI U HEPABEHCTB, a TAKXKeE 3a/1a4 C
napaMmeTpamu;

MOJICTTMPOBATh pEabHBIC CHTYAIllMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3aauu, UCCIIEI0BATh IOCTPOSCHHBIE MOJIEIIN
C WCIOJIH30BAHUEM allllapara anreOpbl, HHTEPIPETUPOBATH OTYYCHHBINH pe3ysIbTar.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKy KOMIO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH T€OMETPUIECKIE 00pa3bl YPaBHEHHI U HEPABEHCTB HA KOOPIUHATHOM TNIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'PpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA,

MPUMEHSTh (QYHKIIUU JJI1 MOJICTTMPOBAHUS M UCCIICIOBAHUS PEATbHBIX MPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHajamu3a:

WCIIOJIb30BaTh IPOU3BOJIHYIO JUIS HCCIEAOBaHHUS (YHKIIMM HAa MOHOTOHHOCTh H
9KCTPEMYMBI;

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

MCIOJIb30BaTh MPOU3BOJHYIO ISl HAaXOXKIACHHS HAWIYYILIEro pelIeHHs] B MPUKIATHBIX, B
TOM YHCJI€ COLUAIBbHO-DKOHOMHYECKUX, 3a7adax, ISl ONPEICICHHUS CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOr0 GOPMYIIOi UK TpaPuKoM;

CBOOOIHO OTIEPUPOBATH IMOHATUSIMU: TIEPBOOOPA3HAS, ONIPEICIICHHBIN HHTETPAJl, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH HHTerpan mo ¢opmysne HproToHa-
JletiOnuna;

HAXOJUTh IJIOLIAAH MIIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBIO0 HHTETpaa;

MMETh MPEJCTaBIECHUE O MAaTEMaTUYECKOM MOJICJIUPOBAHUHN HA TMPUMEPE COCTABIICHHS
muddepeHIMaTbHBIX YPaBHEHHI;

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



TEMATHYECKOE INTAHUPOBAHMUE

10 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbnbie Tpaxriecke (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
MHOXECTBO 1€CTBUTEIIBHBIX YUCEIL.
1 MHuorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI JINHEUHBIX YPaBHEHUU
2 Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 1
L[eJIbIM TIOKa3aTelIeM
3 Apudmernaecknii KOpeHb N-0if CTENECHH. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1
YpaBHCHHUS
5 Jlorapudmuueckas GyHKIHUS. 18 1
JlorapudmMuueckue ypaBHEHHs
5 TpuroHomMeTpUYecKue BBIPAKCHUS U 29 1
ypaBHEHUs
7 ITocenoBareabHOCTH U MPOTPECCUH 10 1
8 HenpepsiBable pyHkiuu. [IponszBoanas 20 1
9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3ALIMS 5 2
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Kontposbueie  Ipakruieckue odpa3oBaTe/bHbIE
padoThI padoTshI pecype

1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1

MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1

TpuroHomeTpruyeckue HepaBEHCTBA
4 HpparnmonaibHbIe, TOKA3aTEIBHBIE H 24 1

norapuMUUecKre HEPaBeHCTBA
5 KommiekcHbie yncna 10 1
6 HarypanbHble 1 1ienble ynucna 10 1

CucTeMbl paloHATBHBIX, HPPANUOHATEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1

YpaBHEHUI
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 IS 16 2

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




ITOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KounvecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Konrpoasasbie IlpakTuueckn
n/n yp Bceero 06 poi ¢ pﬁ eckne U3yuyeHusi o00pa3zoBaTe/IbHbIE

a00ThI a00ThI
p p pecypcsl

1 [[MHOk€eCTBO, ONepaliy HaJl MHOYKECTBAaMHU U 1

HX CBOIWCTBA
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOT'O 1

alrapara i pCucHuA 3a1a4

PammonanpHbie ynciaa. OOBIKHOBEHHEIC U
4 JECSITHYHBIC IPOOH, TPOIIEHTHI, 0ECKOHCUHBIC 1
MEPHOIUYCCKHE IPOOH

Parnmonansabie yncina. OOBIKHOBEHHEIE U
5 JECATUYHBIC IPOOH, TPOLICHTHI, 0ECKOHCUHBIS 1
MepUOANYECKHE 1podu

[Ipumenenue apobeii u NPOLEHTOB IS

6 pELIEHNS TPUKIIAIHBIX 3a/1a4 1

7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pEeLICHHS TPUKJIAIHBIX 33/1a4

8 HeicTBuTenbHble uncia. PalimoHnaabHbIe U 1
HMppalMOHAIIbHBIC YHCIIa

9 Ava/I(bMeTI/ILIeCKI/Ie Omepanuu ¢ 1
JIECTBUTEIIbHBIMU YU CIaMU

10 Moaynb IEMCTBUTENBHOTO YUCTIA U €TI0 1

CBOMCTBA

[TpuGnmxEHHBIC BEIYUCIICHUS, TTPaBHIIA
11 OKpYTIJIEHUS, IPUKU]IKA U OLIEHKA pe3ybTaTa 1
BBIYMCIICHUI




OCHOBHBIE METO/IbI pEIIECHHUS LEbIX U APOOHO-

12 .
palOHaJIbHBIX YPABHEHUM U HEPABEHCTB

13 OCHOBHBIE METO/BI PELIEHUS LIENBIX U IPOOHO-
palMOHAJIbHBIX YPABHEHUI U HEPABEHCTB

14 OCHOBHBIE METO/bI PELLIEHUS LIEIbIX U IPOOHO-
paloHaJIbHBIX YPABHEHUM U HEPABEHCTB
MHoOrowieHsl OT OAHON NepeMEHHOU. [lenenue

15 MHOI'O4JIEHA HA MHOTOYJIEH C OCTaTKOM.
Teopema besy

16 MHOTOWIEHBI C HENBIMA KO PHUITHESHTAMH.
Teopema Buera

17 Pemrenne cucreM TMHEHHBIX YpaBHEHUN

18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN
Martpuna cucTeMsl JINHEWHBIX YPaBHEHUM.

19 Onpenenurenb MaTpUILI 2X2, €ro
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS
Onpenenurens MaTpUILBI 2X2, €r0

20 reOMEeTPUYECKU CMBICT U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYECHUS

21 IIpuMeHeHne onpenennTeNs JUisl peIeHUs
CUCTEMBI JINHEWHBIX YPaBHEHHUU

29 Pemenne npukiaaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU

23 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
KonrtponsHas pabora: "PanmonanbHble

P p

24 ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHUN"
OyHKIMA, c1oco0bl 3aJaHUs (QYHKIIUH.

3aMMHO OOpaTHbIE kuuu. Kommnosunus
25 B 0 VH K

byHKIUH




I'paduk Qyakmu. InemeHTapHBIC

26 .
npeoOpa3oBanus rpaguKoB QyHKIHUN
OO6nactp ornpeneneHuss © MHOKECTBO 3HAUCHHI

27 dbyakunn. Hymu ¢ynknuu. [IpomexxyTkn 3HaK
MOCTOSIHCTBA
YérHble 1 HeUETHBIC (PYHKIINH.

28 [Tepuonnueckue ¢pyHkiuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKITHH
MaxkcuMyMBbl 1 MUHUMYMBI () yHKITHH.

29 Haubonbiiee u HauMeHblIlIee 3HaYCHHE
(GYHKIMU Ha TPOMEXKYTKE

30 JluneliHas, KBapaTU4Has U TPOOHO-TUHEHHAS
byHKIIUU

31 DeMeHTapHOEe UCCIIEI0OBAaHUE U ITIOCTPOCHUE
rpadukoB 3TuX QyHKUIUN

32 DneMeHTapHOE UcCciel0BaHUE U IOCTPOEHUE
rpaduKOB STHUX HYHKIUI

33 CreneHb ¢ eTBIM TMIOKa3aTesneM. brurom
Herorona

34 CreneHsb ¢ 11e7bIM MOKa3aTesneM. bunom
Herorona

35 CrenenHast GyHKIMS C HATypaJIbHBIM U LIETIbIM
nokasareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas QyHKIuS.
E€ cBoiicTBa u rpaguk”

37 Apudmernueckuit KOpCHE HaTypaJIbHOU
CTETICHH U €T0 CBOICTBa

38 ApudpmeTnueckuii KOpEHB HaTypaJIbHOU
CTEIEHH U ero CBOICTBa

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,

CoACpKAIMX CTCIICHU U KOPHU




40

41

[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAXKECHHIH,
coJiepKalluX CTENEHU U KOPHU
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
coJiepKalluX CTENEHU U KOPHU

42

Uppanmonansuele ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

43

WppaunonaneHble ypaBHeHUs1. OCHOBHbIE
METO/Ibl PEeIIEHUS UPPALMOHATIBHBIX
ypaBHEHUH

44

WppanumonansHeie ypaBHeHUsA. OCHOBHbIE
METO/Ibl pEeIIEHUS UPPALMOHAIBHBIX
ypaBHEHUH

45

PaBHOCHIIBHBIE IEPEXObI B PELICHUU
HMPPALMOHAIIbHBIX YPaBHEHUU

46

47

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
MPPALMOHAIIBHBIX YPaBHEHUU
PaBHOCHIIBHBIE TEPEXOBI B PELLICHUN
UPPAaLMOHAIBHBIX YPaBHEHUI

48

49

50

PaBHOCHIIBHBIE TIEPEXO/BI B PELICHUT
MPPALMOHAIIBHBIX YPABHEHUN

CaoiicTBa ¥ rpa@uK KOpHS N-O CTENEHU KaK
¢byHKIMN 0OpaTHOM CTENEHH ¢ HAaTypaJlbHbIM
oKa3aTeaeM

CBoiicTBa 1 rpaduk KOpHS N-0if CTENEHN KaK
(GyHKIIMM 00paTHOM CTENEeH!U C HaTypalbHbIM
II0Ka3aTeleM

51

Konrtponsnas padora: "CpoiicTBa u rpagux
KOpH# N-oi creneHn. MppanroHanbHbIe
ypaBHeHus"

52

Crenenb c pallMOHAIBHBIM MOKa3aTeNeM U €€
CBOWCTBA




CreneHs ¢ palOHAJIBHBIM IIOKA3aTCJIEM U eé

53 . 1
CBOICTBa

54 CreneHsb ¢ pallMOHAIBHBIM [T0OKA3aTEIEM U €€ 1
CBOICTBa

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U 1
rpadux

56 Hcnonp3oBanue rpaduka GyHKIMM 115 1
pelIeHHs] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIMU 115 1
peuIeHusl ypaBHEHUI

58 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/BI pEIICHUS MOKA3aTEIbHBIX YPaBHEHUI

59 [lokazarenbHble ypaBHEeHUSA. OCHOBHbIE 1
METO/Ibl pelIeHUs I0KA3aTEeJIbHBIX YPaBHEHUI

60 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METOBI PEIICHUS MOKA3aTEIbHBIX YPaBHEHHI

61 KonTponbnas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm uucna. ColicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTBa jJorapudpma 1

64 Jlorapudm umncna. CBoiicTBa Jorapudpma 1

65 JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI 1

66 JlecATUYHBIC U HATypaJIbHBIE JTIOTapH (MBI 1

67 [IpeoOpa3oBaHue BbIpaXeHHH, COIEepIKaALIIX 1
sorapupmbl

68 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapu@msl

69 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapu@msl

70 Jlorapudmuueckas GpyHKIuUs, €€ CBONCTBA U 1

rpaduk




Jlorapudmuueckas pyHKIus, €€ CBONCTBA U

& rpaduk

79 Hcnons3oBanue rpau(plznca GbyHKIMU 1715
pelleHrs ypaBHEHU N

73 Hcnons3zoBanue ran(bI/IKa byHKIMH 15
peleHHs ypaBHEHHUN
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

74 METO/bI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE

75 METO/IbI PEIICHHS JIOTAPUPMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METOBI peIIeHUs JIOTapu(PMUIECKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE TIEPEXObI B PELUICHUH
Jorapu(MUICCKUX ypaBHECHUI

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JorapupMHUUECKUX ypaBHEHUH

79 KontponbHas padora: "Jlorapudpmuueckas
¢byskus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAHTeHC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAHTeHC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIpeJieIeHue TPUTOHOMETPHUYECKUX (YHKIIAN

YHUCJIOBOT'O apryMCHTA




Tpuronomerpuyeckasi OKpy>XKHOCTb,

85 OTpeJieIeHue TPUTOHOMETPHUYECKUX (YyHKIUN 1
YHCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
90 HpeoGpavaaHHe TPUTOHOMETPUUYECKHUX 1
BbIpQ)KEHU I
91 Hpeo6pa30UBaHI/Ie TPUTOHOMETPUYECKHUX 1
BBIpOKEHU I
92 Hpeo6pa3033aHHe TPUTOHOMETPUUYECKHIX 1
BbIpQ)KEHU I
93 Hpeo6pa30UBaHI/Ie TPUTOHOMETPUUYECKHUX 1
BBIpOKEHU I
94 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 1
95 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1
96 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1
97 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
98 Pemennie TpUroHOMETPUYECKUX YpaBHEHUI 1
99 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
100 | PermieHue TPUrOHOMETPHUUECKUX YpaBHEHUH 1
KonTponbnas padora: "Tpuronomerpuueckre
101  BbIpakeHUS M TPUTOHOMETPUUYECKHE 1
ypaBHeHUA"
[TocnemoBaTenbHOCTH, CTIOCOOBI 3aaHUS
102  mocnenoBarenbHOCTENH. MeTo 1
MaTeMaTHYeCKON WHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC
103 nocJyeoBaTeabHOCTH. McTopust ananuza 1

OECKOHEYHO MaJIBIX




104  Apudmerndeckas nporpeccus 1

105  T'eomeTrpuueckas Iporpeccus 1

106 beckoHeuHO yObIBarolasi reoMeTpu4ecKas 1
nporpeccust

107 Cymma 6GCKOHejIHO yOBIBarOMICH 1
reOMEeTPHUECKON IPOrpeccuu

108 JIMHEHBIN ¥ YKCIIOHEHIIMAIbHBIA pocT. Yucio 1
e. @opmyJia CI0KHBIX POLIEHTOB

109 JIuHENHbIN U SKCIOHEHIIUANIbHBIN pocT. Yncio 1
e. @opmyJia CI0KHBIX MPOLIEHTOB

110 Hcnonb30BaHne Nporpeccuu sl peleHus 1
peanbHbIX 3a/1a4 IPUKJIAJHOTO XapakTepa

111 KOHTponLHa:';I pabora: "Ilocie0BaTEILHOCTH H 1
IIPOrpeccuu

112  HenpepbiBHBIC QYHKIIMU U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB 1
byHKIIUH

114  CsoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTPE3Ke 1

115 | CsoiicTBa (yHKIIMI HEIPEPHIBHBIX HAa OTPE3KE 1

116  Mertoxa WHTEpPBAJIOB /s pEIICHHUS] HEPABEHCTB 1

117 | Mertoa UHTEpBAJIOB Jis PELLIEHUS] HEPABEHCTB 1

118  Mertoxa HHTEpPBAIOB /s pEIICHHUS] HEPABEHCTB 1

119 [IpumeHeHne cBOMCTB HENMPEPHIBHBIX (YHKIUI 1
JUIsl peLIeHus 3a1a4

120 [IpumeHeHne CBOMCTB HENMPEPHIBHBIX (YHKIUI 1
JUIsl peLIeHus 3a1a4

121  IlepBas u BTOpas Npou3BOJIHBIE GYHKINUU 1

122 OHpe,Z[CJ'ICHI/If:, TEOMETPUUECKUN CMBICT 1
MIPOU3BOTHOM

123 Omnpenenenue, GU3NIECKUNA CMBICIT 1

MIPOU3BOJHOMN




124 VpaBHeHHe KacaTenbHOU K TpaduKy QyHKIIUN 1
125  VpaBHeHHe KacaTeabHOU K rpaduky GyHKIIUN 1
126  TlpousBojaHbBIC DJIEMEHTAPHBIX (YHKITAN 1
127  TlpousBojaHBIC DJIEMEHTAPHBIX (YHKITAN 1
128 [IpousBoiHast CyMMBI, TPOU3BEACHHUSI, 1
YACTHOTO M KOMITO3HUIIUU ()yHKITUI
199 [IpousBoHast CyMMBI, TPOU3BEACHHUS, 1
YACTHOTO M KOMITO3HUIIUU () YHKITUI
130 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI
131  KontponsHas padora: "[IponsBomnas" 1 1
132 HOBTOPe'I'-II/Ie, 06061].[6"1{1/16, CUCTEeMaTH3aIHs 1
3HaHui: "YpaBHEHUA
133 HOBTOPG?HG, 0606I'I'I€HI/I€, CUCTEMAaTH3AIIH 1
3HaHui: "OyHKUIKH
134  Hrtoromas KOHTpOJIbHAs paboTa 1 1
135 | HroroBas KOHTpOJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
. Tema ypoka
n/n yp Bcero KOﬁHTpO.}IbeIe 1p 6aKanec1me u3ydyeHusi oOpa3oBaTeibHbIE
a00ThbI
padoThbI pado pecype
[IpuMeHeHne npou3BOIHOMN K UCCIETOBAHUIO
1 N 1
(GyHKIIMI HAa MOHOTOHHOCTB U 9KCTPEMYMBbI
2 [IpuMeHeHne MpON3BOIHOMN K UCCIIEA0BAHUIO 1
KIIMl HA MOHOTOHHOCTh U SKCTPEMYMBI
YH
[IpuMeHeHne Mpou3BOIHON K UCCIIETOBAHUIO
3 N 1
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHne npon3BOIHOMN K UCCIEI0BAHUIO 1
KIIM1 HA MOHOTOHHOCTh M 9KCTPEMYMBI
YH
5 [IpuMeHeHne npon3BOIHOMN K UCCIEI0BAHUIO 1
KIIM1 HA MOHOTOHHOCTh U SKCTPEMYMBI
YH
[IpuMeHeHne Mpou3BOTHON K MCCIIETOBAHUIO
6 N 1
(GyHKIII HAa MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxoxaenne HaubombIIero 1 HANMEHbBIIIETO 1
3HAYEHHS HEMPEPHIBHOM (PYHKIIUU HA OTPE3KE
8 Haxosxnenne HanOobIero 1 HAMMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke
9 Haxoxaenne HaubombIIero 1 HANMEHbBIIIETO 1
3HAYEHHS HEMPEPHIBHOMN (PYHKIIMU HA OTPE3KE
10 Haxoxaenne HaubombIIero 1 HANMEHbBIIIETO 1
3HAYCHHS HEMPEPHIBHON (PYHKITUU HA OTPE3KE
11 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIINU HA OTpE3Ke
12 Haxoxaenne HanuOobIIero 1 HANMEHbBIIIETO 1
3HAYCHHS HEMPEPHIBHON (PYHKIIUU HA OTPE3KE
ITpnMeHeHne MpON3BOTHON TSI HAXOXKIECHUS
13 1
HaWJTy4lIero peleHus B MPUKIAJHBIX 3a/1a4ax



[IpuMeHeHne MPON3BOTHOM JIJIsT HAXOXKICHUS

14 HAWTYYIIETro PEIIeHUs B IPUKIIATHBIX 3a1a4axX .
[IpumeneHnne npou3BOIHOM ISl OIIPEACIICHUS

15 CKOPOCTH U YCKOPEHHS TIpoliecca, 3aIaHHOTO 1
dhopmyIoit wiu rpadhukoM
[IpumeneHne npou3BOHOM ISl OIIPEACIICHUS

16 CKOPOCTH U YCKOPEHHS TIpoliecca, 3aIaHHOTO 1
dbopmyIoit wiu rpadhukoM

17 Kommosurus ¢hyHKImi 1

18 Komnozumust pyHKImit 1

19 Kommnosurus dbyHkIimit 1

20 FeOMeTqueCISHe o0pa3bl ypaBHEHHI Ha 1
KOOPJIUHATHON TUIOCKOCTH

21 FGOMeTpI/IIIGCIfI/IC o0Opa3bl ypaBHEHM Ha 1
KOOPJIUHATHOMN TUIOCKOCTH

29 Kontponbnas padota: "UccnenoBanue 1
(GYHKIUH C TOMOIIBIO TPOU3BOTHON"

23 [lepBooOpazHas, OCHOBHOE CBONCTBO 1
NepBOOOPA3HBIX

24 [TepBooOpasHbIe dNeMEHTapHBIX (QYHKITUH. 1
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHble dNeMEHTapHBIX (QYHKITUH. 1
[TpaBwita HaX0XICHUS TIEPBOOOPA3HBIX

26 Wuterpan. ['eomeTpruyeckuii cMbIC HHTErpajia 1

97 Beruncnenue onpenenéHHOro HHTerpaa mo 1
dbopmyne Hetotona-Jleitoamia

28 Brruncnenue onpenenéHHOro HHTErpaa mo 1
dhopmyne HeroTona-Jleiionauma

29 [TpuMeHeHHe HHTETpaIa T HaXOXKICHUS 1

IO AeH TIOCKUX GUTyp




HpI/IMeHCHI/Ie HHTErpaia sl HaXOXIACHUA

30 00BEMOB reOMETPUIECKHX TET

31 HpI/IMepHupemeHm”I Qg QepeHIraIbHbIX
ypaBHEHHI

30 HpI/IMepBvaeH_IeHI/Iﬁ b depeHInaTbHbIX
YpaBHCHHIA
MareMaTHueCKOe MOJICIIMPOBAHUE PEATTbHBIX

33 MIPOIIECCOB € MOMOIIIBIO AU HepeHIInaTEHBIX
YpaBHEHUU

34 KOHTpOJII:'Ha?I pabora: "[lepBooOpa3znas u
UHTErpal

35 Tpuronomerpuveckue GyHKINHU, UX CBOMCTBA
u rpaduku

36 Tpuronomerpuyeckue GyHKIIMH, UX CBOHCTBA
U rpaduku

37 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA
u rpaduku

38 Tpuronomerpuyeckue GyHKIINH, UX CBOHCTBA
u rpaduKu

39 Tpuronomerpuyeckue GyHKINH, UX CBONCTBA
U rpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 ypaBHEHUH C TOMOIIBbIO TPUTOHOMETPHUYECKOMN
OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 ypaBHEHUH C OMOIIbIO TPUTOHOMETPHUYECKOMH
OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX

42 ypaBHEHUH C TOMOIIbIO TPUTOHOMETPHUYECKOMH

OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YPAaBHEHUH € ITOMOILIBI TPUTOHOMETPUUECKOU 1
OKPY’KHOCTH

44 Permenre TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
Kontponsnas padora: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PEIICHHS TOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OcHOBHBIE METOBI PEUICHUS TTOKAa3aTeNbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METOJIbI PEIICHHSI TOKA3aTEIbHBIX 1
HEPaBEHCTB

52 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PETLICHUS 1
norapuMHUYECKUX HEPABEHCTB

54 OCHOBHBIE METOJIbI PETICHUS 1
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS 1
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS 1
norapuMUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEeILICHUS 1
MppaIMOHALHBIX HEPABEHCTB

58 OCHOBHBIE METOJIBI PETICHUS 1

HppallOHAJILHBIX HCPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUS

59 UppalMoOHALHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILICHUS
UpPPaLMOHAILHBIX HEPABEHCTB

61 I'paduaeckue meTombl petiieHs
UppaIMOHAIFHBIX YPAaBHEHHH

62 I'paduueckue MeTo b1 pelIeHus
UpPPaLMOHAIBHBIX YPaBHEHUN

63 I'paduaeckne mMeToabl petiieHrs
MOKa3aTeIbHBIX YPaBHEHUN

64 I'paduaeckue MeToAbI peLIeHUs
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue METOIbI peLICHNUS
Jorapu()MUYECKUX YpaBHEHUIH

66 I'paduaeckue MeToABI peLIeHUs
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'paduueckue METObI pELICHNUS
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI pELICHNUS

69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU
I'paduueckue METOIBI pELICHUS

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

71 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

HEpPABEHCTB




Kontponbnas padota: "UpparnmonaibHbie,

72 MoKa3aTeIbHbIE U JorapudMudeckue 1
HepaBeHCTBA"
KowmrmiekcHbie uncna. Anredpanyeckas u

73 TPUTOHOMETpHUECKasi POPMBI 3arucu 1
KOMILJIEKCHOT'O YHCIIA
KowmrmiekcHbie uncna. Anredpanyeckas v

74 TPUTOHOMETpHUECKask POPMBI 3aHCH 1
KOMILJIEKCHOT'O YHCIIA

75 Apudmernueckue onepanuy ¢ KOMIIJIEKCHBIMU 1
YHCIaMU

76 Apudmernaeckue onepaniy ¢ KOMIICKCHBIMH 1
qucIaMu

77 H306pa)KGHI/I€uKOMHHeKCHI)IX qrcen Ha 1
KOOPAMHATHOH MJIOCKOCTU

78 I/I306pa)KeHI/IeUKOMHJ'IeKCHBIX qucen Ha 1
KOOPAMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oii ctenenu us 1
KOMIIJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. Kopau n-oii ctenenu us 1
KOMILIEKCHOTO YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YMCET JIIS

81 pemeHust GU3NYECKUX U reOMETPUUECKUX 1
3a1a4

82 KontponsHas pabora: "KommiiekcHble yncna" 1

83 HarypanbHble u niensie yucna 1

84 HarypanbHble u niensie yucna 1

85 [TpuMeHeHre TPU3HAKOB IETMMOCTH HENBIX 1
qHCcen

86 [TpumMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX 1

YHUCCJI




HpI/IMeHeHI/IC IIPU3HAKOB ACIMMOCTHU LEIIBIX

87 gucen: HOJl u HOK

88 [TpuMeHeHne MTPU3HAKOB JAETUMOCTH IIENTBIX
yucen: HOJl u HOK

89 [IprMeHEeHHE TPU3HAKOB JICTUMOCTH IEITBIX
YHCeIl: OCTATKH M0 MOIYITIO

90 [TpuMmeHeHne MTPU3HAKOB JAETUMOCTH IEITBIX
YHCEeJI: OCTATKH 11O MOIYJIIO
[IpuMeHeHHE TPU3HAKOB JACTUMOCTH IEJIBIX

91 qucell: AITOPUTM EBKiIHIa AUis pemeHus 3a1a4q
B IIEJIBIX YHCIIaX

92 KonTponbnas padora: "Teopus 1nenbix qucen"
Cucrema 1 COBOKYIIHOCTh YpaBHEHHI.

93 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CIEACTBUS
Cucrema 1 COBOKYIIHOCTh YpaBHEHHI.

94 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CIEACTBUS

95 OcCHOBHBIE METO/BI PEIICHUA CHCTEM H
COBOKYITHOCTEH pallMOHANbHBIX YpaBHEHUN

96 OCHOBHBIC METO/Ibl PELLICHIs CHCTEM 1 }
COBOKYITHOCTEH MPPAIMOHATLHBIX YPaBHEHUI

97 OCHOBHBIC METO/Ibl PELLICHNs CHCTEM H
COBOKYITHOCTEH TTOKA3aTeIbHBIX YpaBHEHUN

98 OcCHOBHBIE METO/BI PEIICHUS CHCTEM M
COBOKYITHOCTEH MTOKA3aTENbHBIX YpaBHEHUN

99 OCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIOTapU(PMUIECKUX YpaBHCHUM

100 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX YpaBHEHHIA

101 [IpuMeHeHrne CUCTEM K PEIICHHIO

MAaTEMAaTUUYCCKHX 3aJlad U 3aaa4 U3 pa3JInIHbIX




obJacTelt HAyKu U peaIbHOW KU3HH,
WHTEpIpETaIHs MOJIyYeHHBIX PE3YJIbTaTOB
[IpuMeHeHue cucTeM K pelIeHuo
MaTeMaTHYeCKHX 3aj1ay U 3aj]a4 U3 pa3iInyHbIX

102 . . 1
o0JacTeil HayKH U peaybHOM KU3HH,
MHTEpIpeTalys NOJyYeHHbIX pe3yJbTaToB
[IpuMeHeHre HEpPaBEHCTB K PELICHUIO

103 MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3IMIHbIX 1
obJacTelt HAyKW U peaIbHOW KU3HH,
MHTEPIPETAINS MOTYICHHBIX Pe3yJIbTaTOB
Kontposnbnas pabora: "Cuctemsi

104 palMOoHAIBHBIX, UPPALIMOHATIBHBIX 1
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHUI"

105 PanmonanbHble ypaBHEHHUS ¢ TapaMeTpaMu 1

106 ParnmonanbHbIe HEpaBEHCTBA C MapaMeTpaMu 1

107 PanyoHanpHbIE CUCTEMBI € ITapaMeTPaMHU 1

108 WppanmoHansHble YpaBHEHUS, HEPABEHCTBA C 1
napameTpamu

109 HppannoHajlbHbIE CHCTEMBI ¢ TApaMETPAMHU 1

110 IToka3zaTenbHblE YpaBHEHUS, HEPABEHCTBA C 1
napameTpamu

111 ITokazarenabHbIE CUCTEMBI C TapaMeTpaMu 1

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1

114 Tpuronomerpuveckne ypaBHEHUS C 1
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C 1
napamMeTpamu

116 TpuroHoMeTpuvecKne CHCTEMBI C 1

napameTpamu




117

118

[Toctpoenue u uccienoBaHue
MaTeMaTUYeCKUX MOJIEIeH peaabHbIX
CUTYallUi C MOMOIIBIO YPAaBHEHUH C
rnapameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIECH PEAIbHBIX
CUTYalUi C IIOMOLIBIO CUCTEM YPABHEHUH C
napaMeTpamMmu

119

120

IToctpoenue u uccnenoBaHue
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