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1 Ilean u 3a7a491 OCBOECHUS JUCHUTIIUHBI

[Meab0 ocCBOeHUS UCHMIVIMHBI  «MaTreMaTM4yeCcKuid  aHaJIUu3»  SIBJISIIOTCA  OBJIAJICHUE
TEOPETHYECKUMH OCHOBAMH JIMCIMIUIMHBI, MPUOOpPETEHHE HABBIKOB WCIIONIB30BaHUS YHUBEPCATHHOTO
MOHATUMHOIO anmnapara ¥ IIMPOKOI0 apCeHAla MATEMATUYECKHUX IPUEMOB MPH NAIBHEHIIEM HU3YYEHUHU
MPOPUIBHBIX JUCITUTUINH.

3agaun:

— MOBBICHUTH YPOBEHb (YHIaMEHTAILHONH MaTeMaTHYECKON IMOATOTOBKH, (HOPMUPYS Yy CTYACHTA
0a30BbIC TOHATHUS TUCIUTIIMHBI «MaTeMaTH4YeCKuil aHalin3y», HeOOXOIUMBIC JJI PEIICHUS TEOPETUICCKUX 1
MPaKTUYECKUX 3a/1a4 MAaTEMAaTUKU U SKOHOMHKH;

— U3Y4YHUTH 0OIIIME METOIbI U IPUEMbI TUCIIUTIINHBI - OCBOEHNE MAaTEMaTHUYECKOT0 HHCTPYMEHTApHS 1
IIOATOTOBKA K Hsyqumo ﬂaHBHeﬁMHX MAaTEMATUYCCKUX U OKOHOMHNYCCKHUX JUCIUIIINH,

— pa3BHUBaTh HABBIKK JIOTHYECKOTO M aJTOPUTMHUYECKOTO MATEMaTHYECKOTO MBIIUICHUS, W JO0Ka3a-
TEJBHBIX PACCYKJICHHUH, OTIEPUPOBAHUS C AOCTPAKTHBIMH OOBbEKTAMH.

2 MecTo TUCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/JbHOI MPOrpaMMbl
Jucnunnuza oTHOcUTCs K 6a30Boii yactu 6soka 1 «/{ucuurinHbl (MOIYIIH )>»

[TpepekBU3UTHI JUCHUILTUHBL: Omcymcmayom

[ToctpekBuzuthl  gucuuruiuHbl:  b.1.5.10.3 Teopusa eeposmuocmeu u Mmamemamuieckas
cmamucmuxa, b.1.5.10.4 Memoovl onmumanbrbix peuienui

3 TpeGoBanus K pe3yjabTaTaMm 00yUeHUs M0 TUCHUILINHE
[Tpouecc u3yueHus: AUCUUILIMHBI HANpaBieH Ha (pOpMHUpOBaHHE CIAEAYIOUINX PE3YIbTATOB 00YUCHHUS

HJ'IaHI/IpyeMBIC PE3YyIbTaThl 06yquI/151 o JUCHUIITIMHE, XapaKTCPU3YIOIIUC

. dopmupyemMble KOMIETEHIIMH
sTansl GOPMUPOBAHNS KOMIIETEHITUH

3HATD: OIIK-3 cnocoO0HOCTH
— OCHOBHBIE TIOJIOKEHHUSI TEOPETHUECKOTO Kypca, YeTKO MPEJCTaBISITh €ro |BBIOUPATh HHCTPYMEHTATbHBIE
Opl"aHI/IquKy}O CBi3b C HpI/IJ'IO)KeHI/IflMI/I B 3KOHOMHKE, OCHOBBI MaT€éMaTu- CpC}ICTBa JUIA O6pa6OTKI/I

YCCKOI'0 aHajlIn3a, OKOHOMMHYCCKHUX JaHHBIX B

— OCHOBHBIC ITOHATHUSA, KATCTOPUHU W MHCTPYMCHTBI MAaTCMATUYCCKOI'O aHa- |COOTBETCTBUU C IMOCTaBJICHHOM
JIn3a U1 peICHUA NPUKIIAAHBIX SKOHOMUYCCKUX 3a1a4; 38.,[[3‘16171, MIpOaHaJIn3npPOBATb

— 0 3aJavax, p€a€MbIX MATCMATHYICCKUMU METOAAMU; O BO3BMOXKHBIX aJIb- |PC3YJIbTAThI paCUCTOB U
TCPHATHUBHBIX MMOAXO0AAaX K HAXOXKACHUIO PCHICHUA 3a1a4 ONITUMU3AlIUM,; 00OCHOBBIBATh IMOJIYYCHHBIC

— CUCTEMHOE IpeJICTaBlIeHHEe 00 OCHOBHBIX, B T. Y. IIOCJIEAHUX pa3padoT-  |BBIBOJBI
Kax IO aHAJIN3y SKOHOMUYECKUX CUTYallUi B COBPEMEHHOM MHpE, CBSI3aH-

HBIX C MAaTEMaTUKOM, UX CBS3b C APYTUMH IPOLECCAMH, TPOUCXOJAIINMH B
00IIIeCTBE;

YMmerb:

— yMeThb pellaTh THUIIOBBIE 33Jauyd MAaTEMaTHYeCKOro aHalu3a: Ipeneln
MOCJIeI0BATEIbHOCTH U €0 CBOMCTBA, Mpee U HENPEPbIBHOCTh (PYHKIIUH,
NpoBOAUTHh  AuddepeHnmanbHble  UCUUCACHHS  QYHKIUM  OJHOM
IIEPEMEHHON U (YHKIIMUM HECKOJIbKUX MEpPEeMEHHBIX, MCIIOIb30BaTh
MOHSTHE MPOU3BOJHONW MPU PEIICHUH SKOHOMMYECKUX 3a/ay, MPOBOIUTH
MHTETpajJbHbIE pacyeThl; pemarb AuddepeHnaibHble  ypaBHEHHUS,
HCCIIEIOBATh YUCIIOBbIE U CTETICHHbBIE PAJIBL.

— QHAIN3UPOBAThb HUCXOAHBIE JAHHBIE, TMPOU3BOAUTH IPABUIBHYIO
MIOCTAaHOBKY 3aJ]aud, CTPOUTh MAaTeMaTUYECKHUE MOJIEIM MPAKTUYECKUX U
MPUKIIAIHBIX 33/1a4;

— aHAJIM3MPOBATh PE3YJILTATHl MATEMAaTHYECKHX PAcY€TOB U 00OCHOBBIBATH
II0JIyYE€HHBIE BBHIBOJIBI;

Baajaern:
— MCTOJAaMM MAaTECMATHUYCCKOTI'O aHaJIn3a HCOGXOI[I/IMBIMI/I B




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 10 AUCIUIUIMHE, XapaKTepU3yIollne
sTanbl GOPMUPOBAHUS KOMIIETEHITHA

DopmMupyeMbIE KOMIIETEHLIMU

HpO(l)eCCHOHaHBHOﬁ JACATCIbHOCTH, HAaBbIKaMH HCITIOJIb30BaHU A
MAaTCMAaTUYCCKOTO HHCTPYMCHTApPUA JIA pCHICHUSA NPAKTUYCCKUX 3a/1a4 B
00J1aCTH SKOHOMUKH.

4 CTpyKTYypa U collepKaHue TUCUUIINHBI
4.1 CTpyKTypa IMCHUATINHBI

OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTABISAET 8 3a4eTHBIX equHuIl (288 akageMHuecKuX 9acoB).

TpynoemMKocCTs,
Bun paGotsl aKaJIeMHYECKHX 4acoB
1 cemectp 2 cemMecTp BCETO
O01ast TPY10€MKOCTH 144 144 288
KonrakTHasi pabora: 15,25 13,25 28,5
Jlexuun (JI) 8 6 14
ITpaktrueckue 3anstus (I13) 6 6 12
Koncynpranuu 1 1 2
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHAas pa6oTa: 128,75 130,75 259,5
- 8bINOJIHEHUEe UHOUBUOYATILHBIX 3A0AHUL,
- camono02omoska (npopabomka u nosmopenue
JIEKYUOHHO20 MAMepuana u Mamepuana y4eOHUKos u yueoHvlx
nocoout;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM;
- N0020MOBKA K NPOMENCYMOUHOMY KOHMPOTIO U UTMO2080MY
KOHMPOJIO.
Bujx nTOoroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
auddepeHnpoBaHHbIN 324€T)
Pazensr qUCIMIUTNHEL, U3ydaeMble B 2 ceMecTpe
KosmuecTBo gacoB
Ne HaunmenoBanue paszaennos ayAutopras BHEAy/l.
pasnena BCETO paborta
T 13 | P pabota
. BBenenue. DneMeHThI TEOPUU MHOXKECTB U (QyHK- 23 2 1 10
UH.
Il. [Ipenen u HenpeprIBHOCTH QYHKIIMHM OJHOMN Hepe- 10 10
MEHHOM.
1. [TpousBoanas u nuddepenman GyHKIUN OJHON 17 1 1 15
MIEPEMEHHOM.
V. HccnenoBanue auddepeHunpyemsIx GpyHKIuit 17 1 1 15
OJHOI MEPEMEHHOM.
V. MHokecTBa TOUEK U OCIEN0BATEILHOCTH B N- 23 2 1 20
MEPHOM TIPOCTPAHCTBE.
VI. DyHKIIMU HECKOJIbKUX nepeMeHHbIX (PHIT) 15 15
VI Juddepennmpyembie GHII 17 1 1 15
VIII. Teopus HesIBHBIX (QYyHKIMH 17 1 1 15
IX. Kaccudueckne MeToabI ONTUMH3AITHH 15 15
Hroro: 144 8 6 130

Pazensl qUCHUILTNHEL, U3yd9aeMble B 3 ceMecTpe

Ne ‘ HaunmenoBanue paszneios ‘ KonnuectBo yacos




azzena ayJIUTOpHAs
’ BCETO ’ aGOIT)a BHeaysl.
T 113 | JIp paborta
X. WuTerpupoBanue 48 2 2 44
XI Juddepennmanbapie ypaBHEHUS U UX CHCTEMBI 48 2 2 44
XIl Uucnosble, GYHKIMOHATIBHBIE U CTETIEHHBIC PSIJIbI 48 2 2 44
Utoro: 144 6 6 132
Bcero: 288 14 | 12 262

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

Pa3nes I BBenenne. JjieMeHTHI TEOPHH MHOKECTB M (PYHKIMIA

[IpenMeT MaTeMaTHYECKOro aHaIM3a U €ro posib B SKOHOMHUYECKOHN Teopuu. IIoHATHE MHOXKECTBa U
noaMHoxxectBa. Ilycroe MHOXkecTBO. MHOXKECTBO BCEX MOJAMHOXKECTB MHOXKecTBa. Onepauuy Haj MHOXe-
cTBaMu. JlekapToBo npousBe/ieHre MHOKecTB. COOTBETCTBHE, OTHOLIEHHE, OMHApHOE OTHOIIEeHUE. B3auMHo
OJIHO3HAYHOE COOTBETCTBHME. DKBUBAJICHTHBIE MHOXKECTBA, CUETHbIE U HECUETHble MHOXecTBa. [Ipumepsl.
DeMeHTbl MaTeMAaTU4YEeCKOHN JIOTMKH: JIOTHYECKHE CUMBOJIBI, YTBEpXKIEHHUE, CIeACTBUE, IpsMas U oOpaTHas
TEOopeMbl, HeOOXOAMMbIE U AOCTaTOUHBIC ycioBus. [loHsaTHe oTOOpaskeHus ((HyHKIHMH), €r0 00IacTH Ompe-
neneHuss U obnactu 3HaueHuil. CBoiicTBa GyHKIIMU. DieMeHTapHble (QYHKIUU U UX cBoiicTBa. OOpaTHOE
oroOpaxxerne. KoMmosumust 0ToOpaskeHui.

MHO0KeCcTBO BCEX NEHCTBUTEIBHBIX YUCEI U MHOKECTBO BCEX TOUEK YHCIOBOU MPSAMOM, SKBUBAJICHT-
HOCTb 3TUX MHOXecTB. CBoilcTBa JeHCTBUTENbHBIX uucen. [loaMHOXECcTBa MHOMXECTBA JEWCTBUTEIbHBIX
yucen. OrpaHudeHHble (CBEpXY, CHU3Y) M HEOrpaHMUYCHHbIE (CBEpXy, CHM3Yy) MHOXecTBa. HambOonbiimii
(HaMMEHbIIUI) 3JEMEHT MHOXECTBa. BepxHss (HMXKHSS) rpaHb MHOXECTBAa. TeopeMa O CYIIECTBOBAHUU
BepxHel (HmxHel) rpanu. [loHsATHE OKpECTHOCTH ACHCTBUTEIBHOIO YUCia (TOUKH) U OKPECTHOCTHU C BBIKO-
JOTBIM LIEHTpOM. [IoHsATHE NpenenbHOM TOUYKM TOYEYHOIO MHOKECTBA HA YMCIOBOM NIpsAMO. BHyTpeHHuUE 1
rpaHUyYHbIe TOUKU. MHOXeCTBa IJIOTHBIE B ce0e, COBepLIeHHbIE MHOKeCTBA. OTKPBIThIE M 3aMKHYTbIE MHO-
KECTBa.

Paspnean I1. Ilpenesa u HenpepbIBHOCTh QYHKIMHU OHOM IepeMeHHO

Yucnossle nocnenosarenbHocTd. CrocoOsl 3aaanus nocnenosarensHocteil. [Iporpeccun. ®opmyna
CIIOKHBIX IpoleHTOoB. [Ipenen uncnoBoil nocnenoBarenbHOCTH. CylllecTBOBaHUE Mpefesia y OrpaHUUEHHOMN
MOHOTOHHOM IOCJIENI0BaTENbHOCTH. JIeMMa 0 BiOXeHHBIX oTpe3kax. Ilox mocnenoBarensHOcTH. Teopema
Bbonbriano-Beiiepuirpacca 0 BBIICICHUN CXOASIICHCS MOJ MOCIEA0BATENIBHOCTH. JIeMMa O CylecTBOBaHUH
MpeACIbHON TOUYKH Y OTPAHMYEHHOT0 0ECKOHEUYHOTO MHOKECTBA Ha YHCIIOBOM ocH. [Ipenen ¢dyHKIMM oqHOM
nepeMeHHol (1o I'eiine). OAHOCTOpPOHHME W JBYCTOPOHHHUE TMpeaessl. beckoHedHO Mmaible (OeCKOHEYHO
00JIbI1IKE) BEJIMYUHBI U X CBA3b C MpeaeaamMu (pyHKIHM.

Apudmernueckue omnepauuu HaJg (QYHKIMSIMU, HUMEIOIIMMH KOHEUHBIE IpeJlesIbHbIe 3HAueHHs.
OyHKIMM OJHOW NMEPEeMEHHOM, HE UMEIOLINe Mpezesia B TOUKe U Ha OeckoHeuHocTH. CBoOMCTBa onepanuu
npenensHoro mnepexona. IlpenensHelii mepexon B cinoxHoil ¢yHkuuu. IlepBblit 1 BTOpO# 3amedaTelbHbIE
npeaensl. Bropolt 3amedaTenbHBI NMpeaen B 3aJade O HAaYMCIEHUU NpOLeHTOB. CHMBOIIBI O0-Manoe u O-
O0JIbIIIOE M UX HCIOJIB30BAHUE JUISL PACKpBITUS HeonpeaeneHHOcTed. DopMyIibl HempephIBHBIX MPOLEHTOB.
HenpepriBHOCT (DyHKIIUHU B TOUKE U HAa MHOKecTBE. OHOCTOPOHHSSI HEMPEPHIBHOCTh. TOUKH pa3pbiBa U UX
Kkinaccupukanus. ApugMeTndeckue ornepalnuy HaJ HeNpepblBHBIMU (YHKIMSIMU. HernpepeIBHOCTH OCHOB-
HBIX AJIEeMEHTapHbIX QyHKIMA. HempepbIBHOCTD ciioxkHON QyHKIMU. BepxHsis (HUXHSSA) rpaHb, N100adbHbII
MaKCUMyM (MUHUMYM) QyHKIIUH B ee obnacTu onpeaeneHus. Teopemsl Beliepmrpacca u bonbrano-Kommm o
HenpepheIBHON Ha oTpe3ke pyHkuuu. Teopema o CyleCTBOBaHHM M HENPEPHIBHOCTU 0OpaTHOM (PyHKUIUU Y
CTPOr0 MOHOTOHHOM ()YHKIIMHU, HETIPEPHIBHOW Ha oTpe3ke. PaBHOMepHast HENpepbIBHOCTh (PYHKIUHU U TEO-
pema Kanropa.

Paspea I1I IIpousBoanas u audgepeHunan pyHKIUUH OHOM NepeMEeHHON
[TonsiTie TPOM3BOAHONW (YHKIIMKM OJHOW TiepeMeHHOW. [‘eomeTpuyeckas W HSKOHOMHYECKAS
HWHTEpNpETauy MPOU3BOAHON. Y paBHEHUE KacaTenbHOU. [IpenenbHbie BeTnunHbl B SKOHOMUKE. [loHATHE O
MpeIeIbHON MOJIE3HOCTH MPOAYKTA M MPEISIbHON MPOU3BOIUTEILHOCTH pecypca. DIACTUIHOCTh (DYHKIUH,
ee CcBoiicTBa W TreoMmerpuueckuii cmbicha. llorstue muddepenuupyemorn (ynkmuu. Heobxomumoe u
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nocrarouHoe ycioBue nuddepenmupyemoct. CBs3b HEMPEPHIBHOCTH U AU HEPEHITUPYEMOCTH (YHKIIUH
onHOM TiepeMeHHOU. [Ipon3BomHass CyMMBI, TIPOW3BEICHUS, YAaCTHOTO, CIIOXKHOW M OOpaTHOW (yHKIHH.
HuddepenurpoBanne ¢GyHKUMN, 3aJaHHBIX MapamMeTpuyecku. I[Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
byakumit. [lonstue mauddepennmana GyHKIHM OIHON MepeMeHHOH. ['eoMeTpuveckas HHTEpIIpETaIns
mudpdepennmana. CpoiictBa auddepennuana. MaBapuanTHOCTH ¢GOpMBI TepBoro auddepeHnmnana.
[IpousBonubie W auddepeHuansl BhICHINX MOPAIKOB (YHKIMM OJHONW NEPEeMEHHOM M UX CBOICTBa.
Nnnroctpanust 5KOHOMUYECKOTO CMBICIIa BTOPOX IIPOU3BOIHOM.

Paszpnen IV UccaenoBanne nudgepeHuupyemMbiX pyHKIUA 0HOM NepeMeHHOH

[TonsTue 06 3xcTpemMymax (yHKLIMU OAHOH NepeMeHHOM. 3ajjaua MaKCUMU3ALUU PUOBLIN (HUPMBI.
JlokanbHBIN SKCTpEeMyM (BHYTPEHHHI U TpaHWYHbIN) GyHKIMKM OAHOM nepemenHoii. Heo6xoanmoe ycioBue
BHYTPEHHET0 JIOKAJIBHOI0 SKcTpeMyMa (Teopema depma). Teopemsl 0 cpegHeM 3HaueHUH (Teopemsl Posns,
Jlarpamxa u Komm) m ux reomerpuueckas unrepnperanus. IIpasuio Jlonuranga. ®opmynsl Teiiopa u
MakopeHa 1 UX UCIOJIb30BaHUE AJIS MIPEICTABICHHS M IPUOJIMKEHHOTO BBIYUCIICHUS 3HAUCHUH QYHKIUI.
JlocTaTouHOE yCIOBHE CTPOroro Bo3pactanus (yObIBaHUS) QYHKIIMHM Ha MHTEpBaie. JloCTaTOYHBIC yCIOBUS
JIOKAJIBHOTO JKCTpeMyMa (YHKIMM OAHONH NepeMeHHOH. Bbinmykible (BOrHyThle) (GYHKIMHM OAHOM
nepeMeHHoOl. HeoOxomumoe © JOCTAaTOYHOE YCJIOBHE BBIMTYKIOCTH (BOrHYTOCTH). Touka meperuoa.
Heo6xoanMoe u g0cTaToyHOE YCIOBUS TOYKH INeperuda. BepTukanbHble U HEBEpTHKAJIbHBIE ACUMITOTHI
rpaduka QpyHKIMM OonHOU mepemeHHOW. MccnenoBanne (GpyHKIMM OTHOW MEPEMEHHOW C MCIOJIB30BaHUEM
IepBOil W BTOPOM NPOM3BOAHBIX U MOCTpoeHue ee rpaduka. OnpeseneHue TII00aJIbHOTO MaKCUMyMa
(MuHEMYMa) GYHKIUU OJHOW TIEpEMEHHOW B 00JIACTH ee ompeneicHus. Pemenue 3amadn MakCHUMH3AIAH
npuObLIM (PUPMBI B TEPMUHAX 00bEMa BBIITYCKaEMO MPOJYKLIMH, a TAK)KE B Cllydae OJHOTO pecypca.

Pa3znesn V MHo:kecTBa TO4YEK U MOCJI€10BATEIbLHOCTH B N-MEePHOM MPOCTPAHCTBE

MHOXECTBO BCEX JBYMEPHBIX BEKTOpOB. ['eomerpumueckas M HSKOHOMHYECKAs MHTEPIPETALIUs
JNBYMEPHBIX BEKTOPOB. N-MEpHbIE BekTOpa. Onepaiuu ClI0KEHUsI N-MEPHBIX BEKTOPOB U UX YMHOXXEHHUS Ha
nerctButenpHble yucia. CpoiicTBa 3Tux omnepauuit. CkanspHoe mnpousBeneHue. llonstue N-mMepHOTO
€BKJIMJIOBa TpocTpaHcTBa. Hopma N-mepHOro BekTtopa M ee cBoiicTBa. [IoHSATHE OKpECTHOCTHM TOYKH,
OKPECTHOCTH C BBIKOJIOTHIM LIEHTpOM. IloHsATHE mpenenbHON, BHYTPEHHEW UM IPAHMYHON TOYEK TOYEYHOI'O
MHOECTBA Ha IJIOCKOCTH U B II-MEPHOM MPOCTPAHCTBE. OTKPBIThIE U 3aMKHYTHIE MHO>KECTBA Ha MIIOCKOCTH
U B II-MEPHOM IPOCTPAHCTBE.

[TonsiTre MMHEWHOHN, HEOTPUIIATEIBHON U BBIMYKION KOMOMHAIIMM TOYEK IJIOCKOCTH U IM-MEPHOTO
IIPOCTPAHCTBA. BBINMYKIIbIE M HEBBIYKJIBIC MHOXKECTBA Ha IIJIOCKOCTH U B II-MEPHOM NpocTpaHcTBe. [lonsaTne
paccrosiHusi. HepaBenctBo Komm - ByHSIKOBCKOro, HEpaBEHCTBO TPEYrojbHHUKA. MHOXKECTBA CBSI3HBIE,
HECBSI3HbIE, OIpaHUYECHHbIE, HEOTpaHUUEHHbIe. 3aMKHYTOCTh. KoMnakTHbie MHOXKecTBa. [loHsiTue obnactu.
Otnenumbie MHOKecTBa. [loHsTHE HanpaBneHus B Touke. [locaenoBarenbHOCTh TOUEK HA MIIOCKOCTH U B N-
MEpPHOM IHpocTpaHCTBE. [lOHATHME OrpaHWYEHHOM M HEOTrPaHWYEHHOW II0CIEN0BATEIBHOCTH TOYEK.
B3anmocCBA3b ¢ MOKOOpAMHATHON CXO0AUMOCTBI0. Teopema bonbriano-Benepmrpacca. Jlemma o npenensHoOu
TOYKE.

Pa3znen VI ®@ynkuuu HeckoJbkuX nepeMmenHbix (PHII)

OyHKIUYU IBYX NepeMeHHbIX. [loHsITHe 0 MHOXKECTBE (JJMHUU) YPOBHS (DYHKIIMU JIBYX MEPEMEHHBIX.
Kapra MHOXecTB ypoBHS (DyHKIIMU JABYX MEPEMEHHBIX, B3aMMHOE PACIOJIOXKEHNE JTUHUU YPOBHSA (DYHKUINU
IBYX TepeMeHHbIX. O0oOmenne Ha ciydail (QyHKIOUA HECKONBKHX MEpPEeMEHHbIX OKOHOMHYECKHE
wuocTpauu (GyHKIMM crpoca U MpeiokeHHs, QYHKIUS IMOJIE3HOCTH, MPOU3BOACTBEHHAS! (YHKIIHS).
ITpenen GyHKIMM HECKONBKUX nepeMeHHbIX. [Ipenen ¢pyHkuuu no HanpasieHuto. [IoBTOpHBIE MpenenbHbIe
3HaueHus. Teopema O CyllecTBOBaHMM MOBTOPHOro mnpezaena. HempepbhlBHOCTh (YHKIMU HECKOJIBKHX
NEPEeMEHHbIX B TOYKE M Ha MHOXeCTBE. TOUKM HENpPEephIBHOCTM M TOYKU pa3pbiBa (DyHKIMH.
HenpepriBHOCTh (DyHKLIMK B TOYKE W MO HampaBiIeHHUIO. B3anMOCBA3b MEXy HENPEpPHIBHOCTHIO (PYHKINU
[0 COBOKYITHOCTH MEPEMEHHBIX U M0 KKJIOMY OT/IEIbHOMY HAaIlpaBlIeHUIO. ApH(pMETHUYECKHUE OIepaluu
HaJ HenpepbhlBHbIMU (PyHKUMAMHU. [loHsATHE O crnoxHOW (QyHKuMH. HenmpepblBHOCTh CIOXKHOW (YHKIIHMH.
Teopems! Beliepmtpacca n bosnbunano-Komm. PaBHOMepHas HENPEPBIBHOCTD.

Pazgea VII nddpepenunpyembie ®HII
Yactasle mpousBojHble W yacTHeie auddepeniumansl. ['paguent OHIL. Juddepennupyemocts
@OHII. I'naBnas nunelinas yactb npupamenus OHIL. Ioxusiit tudpepennuan GHII. locratounoe ycioBue
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muddepenmmpyemoctrn GHII. 'eomeTpruueckas 1 SKOHOMHUYECKAsT HHTEPIIPETAIIAS YACTHBIX MTPOU3BOIHBIX.
OnactuyHoct. KacartenpHast mockocth K rpaduky DPHIL. dudbdepenumpyemocts cioxabix DOHII.
WuBapuantocts Qopmbl  auddepenumana DHII. Opnopomubie ¢ynkuumu. Teopema Diinepa 00
OJHOPOJHBIX (PYHKLUHUSAX M €€ NPUMEHEHHE B 3KOHOMMYECKOW Teopuu. IIpous3BogHas MO HaIpaBICHMIO.
OproroHanbHOCTh TpagueHTta u MHokecTBa ypoBHs @PHII B Touke ee muddepenuupyemoctu. HactHsie
IIPOU3BOJIHBIE U UG (depeHnalbl MopsAaKa BblIIe IEpBOro. TeopemMa O paBEeHCTBE CMEIIAHHBIX YaCTHBIX
npou3BoaHbIX. Popmyna Teiinopa i GyHKIMNA HECKOIBKUX IIepeMeHHbIX. MaTpuna ['ecce u reccua.

Paznea VIl Teopusi HessBHBIX pyHKIMI

TeopeMsl 0 CyILIECTBOBAaHUH U IJ1aJIKOCTH HESBHBIX (YHKLUH U UX T€OMETpUYecKas HHTEpIIpeTaLysl.
@opMyITbl 17151 YACTHBIX MPOU3BOIHBIX U U (epeHInanoB HessBHBIX QyHKIM. Teopema o cylecTBOBaHUH
U TJIAJKOCTH OOpaTHOM ()YHKIMM KaK YacTHBIM cCilydall T€OpeMbl O HEABHOW (QPyHKIUH. 3aBUCUMOCTb U
HE3aBUCHUMOCTh (GyHKIMH. OOmas TeopeMa O 3aBHCUMOCTH W HE3aBUCUMOCTH COBOKYITHOCTH (DYHKITHIA.
Marpuna SIko6u u sikoOuaH. DKOHOMUYECKHE WILTFOCTPALIMKU TEOPEMBI O HEABHOM (DYHKIIMH.

Pazgea X Kiaaccnmueckue MeToabl OITHMHU3ALNHU

Okcrpemym DHII (aOCoONIOTHBIN, YCIOBHBIN, JOKaIbHBIN, TioOanbHbli). HeoOxommmoe ycioBue
JIOKaIbHOTO a0COJIOTHOTO O3KCTpeMyMa. 3HAaKOONPEAEIeHHOCTh KBajpaTHYHOH Qopmbl. [locTatounoe
YCIIOBHE JIOKQJIBHOTO a0COIIOTHOTO 3KCTpPEMyMa. BBIMyKible W CTPOTO BHIMYKIJbIE (DYHKIMH. DKCTPEMyM
BhITyKJIoH QyHKIMK. Oynkuus Jlarpamka u MHOXKUTEnH Jlarpamka Juis 3a/laud Ha YCJIOBHBIH AKCTPEMYM.
Heo0xonuMoe ycrmoBHe JOKAJbHOTO YCIOBHOTO JKCTpEMyMa M €ro T€OMETpHYEeCKas HHTEPIpEeTalus.
JlocTaTouHOE YCIIOBHE JIOKAJIBHOIO YCIOBHOIO 3KcTpemyMa. Teopema Kyna-Takkepa. 3anaua riio6aiabHON
ontummszanuu. [Ipumepsr npumeHenns Metoaa Jlarpamxa.

Pazgen X HMHTerpajbHble HCHHUCTICHUSA

IlepBooOpa3zHass u HeomnpezdeneHHbI uHTerpan. IlepBas OCHOBHas TeopemMa HMHTErPAIbHOIO
rcyucieHus (0 CylnecTBOBAHUH NIEPBOOOPa3HOM it HenmpepbIiBHON (PpyHKIMN). CBOHCTBA HEONPEIEICHHOTO
uHTerpaia. MHTerpanbl OT OCHOBHBIX 3ieMeHTapHbIX (yHkiuid. Tabmuunble wuHTerpansl. [Ipuemsr
UHTErpUpOBaHus (pas3iokKeHHeM, 3aMEHOW INepeMeHHOW M 1o uacTsaMm). MHrerpambHas cymma Pumana,
OIpeJIeIEHHBI HHTETpajl U €ro reoMeTpudeckas uHreprperanus. Marerpansusie cymmsl lapOy. CBoiicTBa
OTIpEe/IENIEHHOTO0 WHTEerpana (CBSI3aHHbIE C IMOJABIHTETPAJbHON (QYHKIMEW, C OTPE3KOM HMHTErPUPOBAHUS).
Teopema o cpenHem 3HaueHuu. OnpenencHHBI HMHTErpajg € MEPEMEHHBIM BEPXHUM IPENEIOM M €ro
npousBojgHas 1o 3tomy npeaeny. Popmyna HeroTona-JleiiOnuna. Brtopas ocHOBHas Teopema
MHTETPAJIbHOIO HCYMUCICHUS (O CYLIECTBOBAHMM OIPEJEJIEHHOIO HMHTErpaja y HENpepbIBHOW (YHKIHNN).
Wurerpupyemsie no Pumany ¢yHkiuu. 3aMeHa nepeMeHHON U (opMysia HHTETPUPOBAHUS O YACTAM JUIs
OIIPEJETICHHOIO UHTETpaa.

OKOHOMHYECKHE  WUIIOCTPAllMd  HUCIHOJB30BaHUS  IOHATHS  ONPEAENEHHOTO0  HMHTErpaja.
Hecob6cTBeHHbIe HHTErpabl. AGCONIOTHAS U YCIIOBHASI CXOJUMOCTh HECOOCTBEHHBIX MHTErpasioB. [Ipu3Haku
cxoaumocTu. [ToHsiTHEe NBOMHOrO MHTErpajia U ero reomeTpuyeckas uHrepnpetanus. CBONHCTBa JBOMHOIO
uHTerpana. CpeeHUe IBOMHOIO MHTETpajla K NOBTOPHOMY. 3aMEHA NEPEMEHHBIX B JABOWHOM MHTErpaje.
[lonsiTie o TPOMHBIX M M-KpaTHBIX HHTerpanax. HecoOcTBeHHble KpaTHble HHTerpanbl. WHTerpainsi,
3aBucsIMe oT napamerpa. uddepenunpoBanue naTerpaia, 3aBUCSIIEro OT MapameTpa.

Pazgen X| [luddepenuuanbHbie ypaBHEeHUSI U UX CHCTEMbI

O6mue cBeaenust o nuddepeHuaNbHBIX ypaBHEHUAX. OCHOBHBIE MOHSITHS T€OpUU AUPPEpeHIIH-
aJIbHBIX YpaBHEHHH. 3a7auu, NpUBOAIINE K MU PepeHIHaTbHBIM YPABHEHUSIM.

Huddepennmansupie ypaBHEeHUs! nepBoro mnopsaka. OCHOBHbIE NOHATHSA Teopuu TuddepeHimanb-
HBIX YpaBHEHUH IEpBOro Mopsaka, HopmanbHas ¢popma. [lone HanpaBnenuil, uHTerpanbHble KpuBble. Teo-
pemMa eAMHCTBEHHOCTH peleHus 3anaun Komm ans ypaBHeHUs nepBoro nopsiika. Ocodble pemienus. Ypas-
HEHMsI C pasJensionmmucs nepeMeHHbIMH. OpHoponHble auddepeHunanbubie ypaBHeHUs. JIluHeiHble
ypaBHeHus. YpaBHeHue . beprymnu. OgHOpoAHBIE W HEOMHOPOJHBIE JUHEHHBbIE AuddepeHnaIbLHbIe
ypaBHeHHUs. [IpocTpaHCTBO pelieHni TMHEHHOT0 OHOPOIHOTO ypaBHEHUs, (PyHJaMEeHTalIbHAsl CUCTEMa pe-
menuit. OnpenenuTesb BpOHCKOTO CHCTEMBI pelieHuid. Y paBHeHUE B TTONHBIX quddepennmanax. arerpu-
pyromuii MHOKUTENb. Y paBHeHUs Jlarpanxka u Knepo.

Juddepenunanbable ypaBHEHUS BBICIIUX MOPSAKOB. OCHOBHBIE MOHATUS. YPAaBHEHUS, JOIYCKaIO-
1€ TOHWKeHue nopsaka. Jluneitnsle nudepeHianbaple ypaBHEHHs BHICIIUX NOPsAKOB. JInHelHbIe 0/1-
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HopoaHbIe auddepeHnnanbHbie ypaBHEHHS BTOPOTO U N-TO MOPSIKOB. HTErpupoBaHUE JIMHEHHBIX OJIHO-
ponHbIX muddepeHInaTbHBIX YPAaBHEHH BTOPOTO M N-TO TMOPSAKOB C TOCTOSHHBIMUA KO(PPHUIIMECHTAMH.
Jlunelinsle HeoqHOpOAHBIE nU(depeHnanbable ypaBHeHua. CTpyKTypa OOIIero peuieHus JMHEHHOro He-
OJTHOPOIHOTO TU(PepeHIINATHLHOTO YPaBHEHHS BTOPOTO MopsiaKa. MeTox Bapramuy MpOru3BOIBHBIX MTOCTO-
SHHBIX. VIHTerpupoBaHue JTMHEHHBIX HEOJHOPOIHBIX NU(P(EpEeHIIMANBHBIX YPaBHEHUH BTOPOTO U N-TO MO-

PAAKOB C IMTOCTOSHHBIMHA KOB(b(l)I/II_II/IeHTaMI/I u npaBoﬁ YacCTbhIO ClICOHMAJIbHOI'O BHUA.

Cucremsl muddepeHnraIbHbIX ypaBHeHnH. OcHOBHBIC TOHATH. OTHOPOIHBIE CHCTEMBI IMHEWHBIX YPaBHEHHH C IIOCTOSHHBIMH
kodpdunnenTamu. BekropHas 3anmck, Matpuiia cucteMbl. CoOOCTBEHHBIE 3HAYCHHS U COOCTBEHHBIE BEKTOPHI MAaTPHUIIBI CHCTEMEI,
YacTHBIC pelIeHus cucTeMbl. @yHaaMeHTaIbHbIN Habop penieHnii i o011ee penieHne CUCTEMBl YpaBHEHHH B Cirydae
CYIIECTBOBaHMUS 0a3mca U3 COOCTBEHHBIX BEKTOPOB. [locTpoeHne 001mero penieHust ¢ MOMOIIBIO METOAA HCKITFOUCHHS
HEHU3BECTHBIX.

3amaun  DKOHOMHMYECKOW JMHAMUKH, TPUBOIAIINE K OOBIKHOBEHHBIM JaudepeHnnanbHbIM
ypaBHEeHHAM. MoJiea1 eCTECTBEHHOTO U JIOTMYECKOI0 POCTa.

Pa3znen Xl YucnoBbie, yHKIMOHAIbHBIE U CTENIEHHbIE PSIbI

[Tonste 0 uncnoBeIX pagax. Cxomsmmecs U pacxozsmuecs psaasl. Heodxomumoe ycinoBue cxou-
MocTH psja. [Ipu3Haku cXoIUMOCTH 11 3HAKOIIOCTOSIHHBIX U 3HAKOYEPEAYIOIUXCsl psiioB. AOCOIOTHAS U
YCJIOBHAsl CXOAMMOCTh 3HAaKOIIEPEMEHHBIX PSI/I0B.

OyHKIMOHANBHBIE pPsiibl. CXOOMMOCTh W PaBHOMEpHAs CXOAMMOCTH (DYHKIIMOHAJIBHOTO psfa.
HenpepbIBHOCTh CyMMBbI (YHKIHOHAJIBHOIO psAla, MOWIEHHOE AU(QepeHIUpOoBaHUE U HWHTETPUPOBAHUE
GbyHKIMOHATBHBIX psiioB. CreneHHble psfbl. [IpoMeXyTOK M pamuyc CXOAMMOCTH CTEIEHHOTO psfa.
®opmyna A BbIUUCIEHUS paauyca cxonumocTH. [lonstue psna Telnopa M aHaIMTHYECKOM (QYHKIUM.
[Tpumep Oeckoneuno muddepenumpyemoit GyHKIMH, HE SBIAIOMEHCS aHamuTHYecKoW. [IpubnmxeHHbIe
BbIUMCIIEHU ¢ momoulbio paaoB Teinopa. [loustue o psnax @ypwe. Teopema o npeacTaBieHun QyHKIUU B
Buje ee psaa Dypee.

4.3 lIpakTUyeckue 3aHATHS (CEeMUHAPBHI)

Ne Kon-Bo
Ne 3ansaTHa Tema
pazzeina 4acoB
1 I, 11 [Ipenen nocnenoBarenbHOCTH U QyHKIIMU. HenpepbIBHOCTD 1
(GYHKIHMU OJJHOM NMepeMEHHOM.
1,2 I 1v. Huddepennunanbable HCUUCIEHUS QYHKIUU OAHOM MepeMeHHOM. 2
UccnenoBanue GyHKIMKA OTHOM MEPEMEHHOMN C UCTIOJIb30BAHUEM
NepBOil U BTOPOH MPOMU3BOJHBIX U IIOCTPOCHHUE €€ TpaduKa.
2,3 VI OyHKIMS HECKOJIBKUX NepeMeHHbIX. [Ipenien u HenpepbIBHOCTh 1
' (YHKIIMU IBYX U HECKOJIBKHX IEPEMEHHBIX.
3 VII, VIII, | Teopus HesBHBIX QyHKIMH. DKOHOMUYECKHE WILTIOCTPALIUN 2
IX. TEOpPEMbI O HEIBHOM (PYHKITUH.
4 Heonpenenennsiit unterpan. Ceorictea. [IpueMbl HHTErpUpOBaHUSI. 2
X OnpeneneHHblil HHTErpail. DKOHOMUYECKUE HIUTFOCTPALluU
WCIOJIb30BaHUs MOHSTHS ONPEIEIEHHOT0 UHTErpasa.
Hecob6ctBennsle narerpaisi | u Il pona.
5 X| Huddepenunansablie ypaBHeHus (oomue noustus). Auddepenun- 2
aJIbHBIE YPABHEHMsI IEPBOTO M BTOpOro nopsaka. 3agaun Komm.
6 ITonstue uncnosoro psga. CyMMa psizia, 4aCTU4YHAs CyMMa, OCTaTOK 2
Xl psana. Ilpu3Haku cXoAMMOCTH YMCIOBOTO pAsa. PyHKIIMOHAIbHBIE
psasl. CTeneHHBIE PSLIBI.
Wtoro 12

KonTtposbnas padora
3agaHusi K KOHTPOJIbLHOM padore Ne 1



3ananue 1 Haiiti 061acTh onpeneneHus ¥ moCTPOUTh Tpaduku GyHKITAN.

1 a) 3
B y=3log,(x+2) B
0)
y =—tg2x+1

1
=—ctg2x
a) y 4 g

B B

6) y=3"°-2

-
=3C0S| X ——
y ( d

0) yzlcos5

a) y=2'+3 5 a)
B y:2_ex+4

0)
y =2sin3x

a) 6 a)
y=vx-2+3 B yzl_%em
2 6) y=3tg>
)Y 97

y=log

X
0) y=2ctg—
)Y 93

98 a)
1 =05y +2
y==log,(x-3 y=WU,
o) Y
0) y=2-c0s3x 1
y=—4sm§x

10 a) y=4-5
(X+3)—1 B 6)

N |-

y= lsin(x+Z
4 6

3apanue 2 Haiigure npeaensl GyHKINMA, HE MTONB3YICh TpaBuiioM Jlonmurans

2
1B.2) Iimw'
x>e X% —bX
6) lim arcsin 3x
x—0 5x
2 J—
2B.a) IImL'
x>0 3x% 4+ 7x—1
i 1-cos 4x
x>0 2xtg 2X
2
3B.a) Iimw'
o XS +4X
1-cos 2x
6) !(—)0 3X2
2 4
4B.a) ||mX2X—+5X
x>0 243x% 4 x4
6) lim — 9%
x=0 §jn 2X
2
5 8. a) 5||m6—3X1,
x>0 —4x? +2X
6) lim cosx—_cos X
x>0 2Xsin X
2
6 B. a) ||mu
x—n 4% +3X+2
6) lim £93X
x-0 ctg 6x
3 2
7 B. a) IimW'
x>® X7 —X—6
2
5) lim Xt
x=0 s§in 3X
3 2
8 B. a) lim w

xon 2x% —x—5

B) lim x-1

I 7o
. 2 5/x?
r) I|m(1+3x )

x—0

B) lim—

4-X
va\/_ 2
r) lim(5- x) ~2/(x=4)

X—4

. AX+5—-T7T-X
B) lim

x—1 X—=1
3

) lim(L-5x*)

[ 2
B) lim 1 X2 1
X

x—0

1) lim(2 - x)

B) lim —— x+1
=2 \J2x+5-3

r) Iirr;(4—x)@

5) lim NX+4 —+/8-X
x—2 X—2

r) Iim(l— sin® 2x)1—c<5>14x

x—0

X—4
B) lim
X24 X —2 —/6—X
1
r) lim(L - sin 3x Ji-cos2x
B) lim X=5
X—5 / I

6x° +12x* —42x°
x>1 8x° —16x* +8x°

X2 +6x-7
) lim

-1 4x% —8X + 4

1) lim =
x4 X2 —4x

0 lim 6X2 +5x+1
x>-05 2x% —x—1

2x% +3x -1
M >
x=05 GX° + X —2

2 lim 2X? —5x+2
x>2 x% —x—2



T
tg] —-2
9(2 X)

0) lim -
x->0  sin 5x
3 _nay2
98.a) lim > X" 1.
x>0 G2 +4X—5
1-cos 2x
6) !<a0 5)(2
2

x>0 —2x? +3x

tg ( — ZX)
6) lim—2 7

x>0 gin5x

1 2
r) Ixi_rH(B—x)E ) Ingx—flz((Jri
) Im ——
x—>-1 /2X+1 _3 0 lim 8x* +2x-3

X—> 2 _
r) Iirr;(4—x)T_s A2

5) lim V1-2x -3
—_— 2
X—>4 X—4 I[) lim —-2x+1
) 2 H12x +4x -6
r) lim (=3—-2x) 2+x
X—>—2

3amanue 3 Haiitu Toukm paspeiBa QyHkimu f(X) M ycTaHOBHTH MX XapakTep. YKaKUTE OJHOCTOPOHHUE
npeenbl B TOUKax paspeia. [loctpouts rpaduk GyHKIUH

0, x<0, 2sinx, x>0, 7B.
X2 4B. f(X)={o’ % <0. -X, Xx<0
1B. f(X): — OSXSB, O’ X<0’ f(X): —(X—l)z, O<X<2,
1, x>3 5B. f(X)=91 - X—3, Xx=>2
; 0, x<0, 2 B,
2B. f(X)= l_e™ x>0 x+4  x<-1 X, x>0
0,x<0 6B. f(X)={x2+2, —1<x<L, F0)=1(x=D% -2<x<0,
3 B. f(X): X 2x, x>1 3—X, X<=-2
l1-e 2, x=0. 0, x<0
9B. f(X)=
) {1—e‘3x, x>0
cos X, x>0,
10 B. f(x)=
0, x<0.
. dy .
3aganue 4 Haiitu npousBoaHbIE ™ MIEPBOTO MOPSAIKA TAHHBIX (DYHKIIMHA
X
J3x 2X
IB.a) y=.|——; 0O)y=sinx-—; B) Yy =% .In(4x); r) y=(x)*;
)Y (axs D)’ )Y 5 x )Y (4%) )y =(X)
n) (L+e*)1-e’)+2=0;
4 ) arcsin 4x 1ix.
2p.a) Y=(1-5X)—3/-—7; 0)y=—4"In(6-2x); B) y=———} r)y=(=)"
(Bx+1) X + COS X X
1) Xy+x2—arcsinX:O;
X
_ sin(3x” +4)
3B.a Vax—-10 - ; 0)y=Inx(3* -3 +In2); B) y=—-——7%;
) Y= m )Y ( ) )Y —
r) y=(Inx)*'*; 1) arcsinﬁ—xy+x3=0;
y
7 arcsin x — arccos x e?* —pe”
4B.2) y=3/(1-7x)" +——; 0)y= ; =
)y =N (2x+1)° )Y sin X — COS X ®) Y e*+5
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r) y=(Inx)*; 1) Iny=arctg(x/y);

5B a) y=3/(1-5x) - 4 ; _cos4x+sm2x B) y=Inx(e* —e* +In2); r) y=x2f
sin(x+1)
1) cosy+(y—x)smy_0,
6B. a) y=(2+4x)— _x 6)y=e*-cos3x; B) y=Inx-(5" - 4 );
' (4x-1)°’ ’ 2X+5
r) y=/x)*; ) yarcsinx =arccos(x—y);
(X+1)(X_5)2 X 2x th sin x Inx .
=7 0 7" -(Inx—e - =(X)
B.a)Yy 12 )y=7"+( )iB)Y 5 005’ y=(x)
1) arcsinl—x +y?=0.
8B a 3+2 0 e¥sin3x; B In x
) Yy =(3+2x)- 53 ) y= )y = ( mj
) y=Hx)% z[) y oS X = Sin(X + )
_ cos(2x? — 4)
9B a) y=+/4Xx+5— 0) y=Inx(2*-2>+In3); B y=———-—=
r) y=(In X)A 1) arcsin—+xy—x3:0
y
J2x 3x Y e —6e”
10B. = |————; 0) y=cosx — | ; =— = (Inx)*;
B.a) Y (4x+1)° )Y (6+xj B) Y e*+5 0y =(nx

hiy) Xy—y3+arctg§=0;

3apanme 5 Tloctpouts rpaduk Gpyukiuu y=Ff(X), ncroas3ys o0IIyI0 cXeMy UCCIeA0BaHUS (DYHKITUH

2x% +4x+3 —2X? +8x+9
lB. y:2— 4B. y:2—
X°+x+1 X —2Xx+3
- y_—x2+5x—6 - y_x2—5x—3
) x? —3x+3 ' x3 -1
X2+ X+2 X2+ Xx+2
3py=""T2TC 6B, y=2
X°+Xx+1 X°+2x-3

- y_2x2—2x+1
' X2 —4X+2
2
XS —X+2
X% —3x+2
9B, y=—— ——
y x> -4
_ 2
105, y= 2x+6x+9
X°—2x+13

Sanalme 6 Haiitu Bce 4yacTHBIC MMPOU3BOJHBIC TICPBOI'O U BTOPOTO IMOPAJAKA (1)YHKI_[I/II/I HCCKOJIBKUX IICpC-

MCHHBIX:

1B |u=xX"—2xy—y° + 11z + 3. 6B | u=x"—4xy’ +y>+3x— 4y + 4z.

2B | u=x"—y -3x+2y+9z+4. 7B | u=Xx"—5Xy + 2y°-5x + 3y + 7 +2

38 |u=x>+2y° +4xy + 2y + 57 + 8 88 | U=Xx"—5xy’—3y" +4x + 6y + 2z.

4B u:xz—2xyz+yz—2x+5y +67. 9 u=3x"—2y° 7"+ 2xz + 3x + 8y.
= x3— 2xy% + y>— 2Xx + 5y + 2

5B | U=X—2xy" +y—2x+ By +3z. 108 u:5x2—y?—xy+2x—3yz+6.

3ananme 7 MccnenoBaTh Ha SKCTpeMyM (YHKIIUU HECKOIBKHUX MEPEMEHHBIX:

(1B [u=—2X"+xy—4y°—x—-2y | |68

| u=x® + y*—xy.
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2B | U=-3X° + Xy —2y° — X +y +1, 7B | u=x° +3xy +y° + 2x — 4y.
3B | U= X° — Xy —5y° —2x +y. 88 | u=2x"—4xy — 2y°.
4B | u=2x"+xy -3y" —x +y +1. 9 u= 3x° — 2xy —3y~.
58 | u= 2x° + xy +3y° —5x —-2y. 10B | u=Xx° + xy + y° + 2x — 4y.

3aganmne 8 3agana pynkuusa z = f (x, y). Haiitu rpaguieHT U MpOU3BOAHYIO 3TOM (PYHKUUHU B 3aJaHHON

TOYKE Al(xo,yo) B HAIIpaBJICHUH BCKTOpPa l,COCTaBHﬂKHHeFO yroj & € HOJOXUTCIbHBIM HAIIPaBJICHHUCM

ocu OX
1B 2o 6B T
z=e" 7, M(%2), a== z=In(x+2y)—xp, M(1;1), a=3
2B 3 4 78
2= 42 M(1;-2), a=" Z =X 1gy + CoSs X, M(Z;Z), a==
3 4 4 6 4 4
3B 8B
z=xsin(x+y)-1, M %;%} a=% z=ln(x* +y%), M(34), a==
4 9
i z=3x"y ++Jxp, M(2,2), a:% z=2cos (x+ y)+2x, M(%;%), a:%
5 1 1 10
. Z=§x2 +ny3, M(l;—l), a:% ? zZ=1gx+x—2siny, M(%,%), az%

3aganue 9. U300pa3suTh KOMILJIEKCHBIE YMCJIA Z1 Z; HA KOMILUIEKCHOH miiockocTH. [Ipon3BecTn yka-
3aHHbIC NeHCTBUS HAJ KOMILUICKCHBIMH YMCJIaMHU H 3allUCATh pPe3y/bTaThbl B ajaredpanveckoi, mo-
Ka3aTeJbHON ¥ TPUIOHOMETPUYECKOH (popmax:

1)z2,+2,; 2)7,-2,; 3) z,/z, 7%, z-7; Rez; Imz; 43z,
1B | 2, =-1+2i; 3B | z,=7-i; 5B | 7, =2-2i; 78 i 98 | 7, =3+2i;
2, =1-—;
z,=4-3i z, =1+7i 2,=2+2i 3 Z,=-8+i
[
22: —E
2B 3 . 4B 1 . 6B 1 . 88 | 2z =3-2i; 108 | z =-1-2i;
2, =——1i Z, == —1i; 7, =—>+i; _ _
2 z,=6-2i z,=1-1
z,=2+4i 22:_1+% Z,=3-1

3agaHue K KOHTPOJbLHON padore Ne 2

3ananme 1 BEIYUCIUTD HeonpeaeneHHble MATETPabl. B MyHKTax a) U 6) pe3yabTaThl IPOBEPHTH AP HEPEHIMPOBAHUEM.

sin? x

16.2) [€™" *sin 2xdx

x3+1

B) sz —XdX
xadx

o ey

3
B)I?,x +1IX
X2 — X

6) [arctgy/xdx

r)j dx
1+3/x+1

@jwsm@+3€)k

dx
sin X + tg X

I‘)J
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x3dx

3B. a) 6) | x3*dx
SN /
x® —17 dx
Aol y
B)IX2+4X+3X 0 Xx+3+3/(x+3)
dx xarctg x
d
! Icos2 x(3tg x +1) o 1+ x2 "
2x° +5
dx
R =,
B.a IM 6) [ x*e*dx
" Y 4+5in3x
2x° —1 COSX
r d
) e x 6 X* + X — 6 Il+cosx X
68.2) | ﬂdx o) | xarcsinldx
+3X+2 X
)I sin X dx )JW+1X
B T
3cos® x Jx + 4 R/x
7e.32) | %‘;tzgxdx 6) [ xIn(x? +1}ix
)jx3+2X2+1dx 5 [IX+5 JX+5
(x—2)x-3) 1+3/x+5
88. a Ialritgzx dx 6) [ xsin 2xdx
3 +2x% +1 dx
B dx r
)'[(X—Z)(X—3) chosx+4sinx
sin xdx ) .
9. 3) | ———-— 6) | X°sin 4xdx
> j\/3+ 2C0SX )I
) x3dx )I( 1X\/_+1)
X2 +3X+ 2 3/x?
3/
10. a) j4+—lnxdx 6) [ x* In xdx
X
B) J‘Md F)I . dx
X°—5Xx+6 2SIN X + COSX + 2

3ananue 2 Beruncnuts 00bEM Teaa, 0OpPa30BaHHOIO BpallleHHeM BOKPYr ocu OX (PUTYpPEHI,
PacCIIOAOKEHHOH B II€PBOM KBapaTe U OrPaHUYEHHOU 3aJaHHBIMHU ITapaboAol, IPAMOU U
ocero Ox.

1B yzlxz 3B | y=3x’ 58 yzlxz 78 y:lxz 98 yzlxz
4 y=—x+4 2 3 4
y=—x+3 y=-3x+8 y=—3x+12 1
y:—5x+2
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2B 1, 4B 1,
=—X =—X
4 3 4 3

y=-x+6 y=-2x+9

6B

y =4x’
y=—"2x+6

8B 108

y=3x"
y=—5x+8

y=2x"
y=-3x+14

3aganue 3 Boruncautk: a) iomaas 006JacTy, OrpaHMYEHHON TaHHBIMH JTMHUAMU; 0) 00beM Temna, 00pa3o-

BaHHOTO BpamieHrueM BOKpyr ocu Ox kpuBoii L

1B

6B

x?—y=0, x=-1 y=0. x—y? =0, x=1 y=0.
28| x2,y_0 x=0, y=-1. T8 | x2_y2—q, x=0 y=-1
3B| x>+ y=0, x=1 y=0. 8B | x+y?=0, x=-1 y=0.
4B | x2 _y -0, x=0, y=1. 98 | x—y2=0, x=0, y=1.
5B| x2_y=0, x=1 y=0. 108| x+y*=0, x=0 y=L1

3aganue 4 BeraucauTh HECOOCTBEHHBIN HHTEIPAI WM OIIPEJEIIUTh €T0 PACXOTUMOCTb.

1B | % 6B | %
Ie’%mxdx Il+lnxdx
0 1 X

2B | | 7B | %
[In? x dx [EX gy
0 X

3B| %In 8B | %
I xzdx J. arctg x dx

X

1 0

4B | ¢ 98 | 7
Ixexdx Ixe “dx
—o 0

5B | | 10B | ¢ xdx
jlnxdx J. -
0 2vxT +1

3ananue 5 Haiitu obmee pemenue auddepeHInaTbHOTO YpaBHEHUSI M YaCTHOE peIleHue, YTOBJIETBO-

psiolllee HadalbHBIM YCI0BUsAM Y = Y, 1mpu x = Xxo.

1 12 _ 6
o Y=y v)=3, Sl y’=‘2l' y(1)=2,
6) V' +2y —8y =x? +x+1, . X
y’(O):l y(O):l 0) y'—4y +5y=10x+ 2,
! ' y'(0)=6, y(0)=10.
28y =y y(2)=1, e gy =yVx, y(@)=3,
6) y'—3y'=x-2, 6) y' -4y’ +5y =5x> 4,
y'(0)=1 y(0)=1. y(0)=1, y(0)=1.
3B gy =y, y()=1, 85 |y y' =% y(2)=1,
6) V' =2y +y=5x+2, 6) y' -3y =x-2,
y'(0)=1 y(0)=1. y'(0)=1, y(0)=1.
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By y'=y' y)=3, 2y =-L y@)=1
6) y"—6Yy +5y =2x? —5x +1, X
y'(0)=0, y(0)=1. 6) y'+2y —8y=x"+X,
y'(0)=1 y(0)=
5B |g) y'=2y?  y(3)=1, 108 |a) y'=2yx, Y(1)=
6) y"+6Yy +2y=x>-3 6) ¥y -3y’ =x"+x-2,
y(0)=1 y(0)=2. y'(0)=1 y(0)=

3ananme 6 lccrienoBarh YHCIIOBBIEC PSIBI HA CXOAMMOCTD, HCIIONB3Ys: a) mpu3Hak Jamambepa; 6) npusnak Koiru. B)
Haiitn paanyc u WHTEpBall CXOJMMOCTH CTEICHHOTO psna. MccienoBaTh CXOAWMOCTh psijia Ha KOHIIAX WHTEpBaia
CXOIUMOCTH.

1B 6B

28 . i 78 " =
R 1)52:1 s N )i(znz—n?sn P

) Z(;: " ;j ? ;(zi T

: gs(“rllzzlr?)' ) Z(X;“l)n Y Z‘Ei'r;z i 2 2 " -9y
4B ) ; ) 98 ) )

K nz_;‘(zt) £5n922+ng+4J ® Z; (3::;)n]
Ik ;Sﬂm >zW N 03T 0 2Ty

3aganue 7 BpuucauTh onpeneneHHbl HHTErpall ¢ TOYHOCTBIO JI0 € = 1073, PAa3JI0KUB MOABIHTETPATIBHYIO
(GYHKIUIO B CTETIEHHOM P U 3aT€M MOWJIEHHO TPOMHTETPUPOBAB.

z 0 05 x? 0,5 11_e,x

4 3 ¢4 2 7. [e*d Og. d
1. fcos(xt)ax B. 6[5X6 X 5B. '([e dx B !e X B E.). X

0

% 1 0 2 10B.

05 1-cos 2X | X
JB. J‘e—3x2dx 4B. J. dx 6B. .([COS\/ﬂdX 8B. ISIH[?jdX 0 sin 2x

0 0 -1 I dx

%
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5 YueOHo-MeTOANYECKOE 00ecedeHHue JUCHUTLIMHBI
5.1 OcHoBHas 1uTEpaTypa

— Bericmmas maremaTuka JUisi SKOHOMHUCTOB : y4eOHUK [DnektponHbd pecypc| / H.ILL. Kpemep,
Bb.A. Ilytko, U.M. Tpumun, M.H. ®punman ; pea. H.IL. Kpemep. - 3-e uza. - Mocksa : FOnuTtu-/lana, 2015.
- 482 c. : r1pad. - («3Bomoroii ¢oHA poccuiickux ydeOHUKOBY). - ISBN 978-5-238-00991-9; -
URL: http://biblioclub.ru/index.php?page=book&id=114541

— Kysnenos, b.T. Marematuka : yueOHuk [Daexkrponnsiii pecype]. / B.T. Ky3nenos. - 2-¢ u3n.,
nepepad. u jgoim. - Mocksa : FOuutu-/lana, 2015. - 719 c. : un., Tabmn., rpad. - (Beicmee npodeccrnonanbHoe
oOpa3oBaHue: DKOHOMUKA U yIipaBieHue). - bubmuorp. B kH. - ISBN 5-238-00754-X ;

- URL: http://biblioclub.ru/index.php?page=book&id=114717

— banmun, K.B. Beicmias wmarematuka : y4yeOHuK [DnextponHblii pecypc]./ K.B. bannum,
B.H. banuteikos, A.B. Pokocyes ; mon o6m. pex. K.B. banauna. - 2-¢ usn., crep. - Mocksa : 3narenbeTBo
«®DaunTay, 2017. - 361 c. : Tabu., rpad., cxem. - bubnuorp. B kH. - ISBN 978-5-9765-0299-4
- URL: http://biblioclub.ru/index.php?page=book&id=79497

5.2 JlonoiHuTEIbHAS JINTEPATypa

— TanmeB, B.C. Maremaruyeckuii ananu3 : ydeOHOe mocoOue [DIeKTpoHHBIH pecypc]. /
B.C. l'anueB ; MunuctepctBo oopa3oBanus u Hayku PD, denepanbHoe rocyaapcTBeHHOE OI0KETHOE 00-
pa3oBaTelIbHOE YYPEXKICHUE BBICIIETO MPOodecCHoHaIbHOro obpa3zoBanus «CaMapCKuil TOCYIapCTBEHHBIN
aApXUTEKTYPHO-CTPOUTENbHBIM yHUBepcuTeT». - Camapa : CamapCKuil ToCylapCTBEHHbIH apXUTEKTYpPHO-
crpoutenbHbId yHuBepcutet, 2013. - Y. 1. - 172 c. : nn. - bubmmorp. B k1. - ISBN 978-5-9585-0487-9 ; -
URL: http://biblioclub.ru/index.php?page=book&id=256106

— AcnaHoB, P.M. Matematuueckuii aHaau3: KpaTKMil Kypc : yuyeOHoe mocodue Ui CTYIEHTOB
BBICHIMX y4eOHBIX 3aBeieHul [DnexTpoHHbIi pecypc]./ P.M. Acnanos, O.B. JIu, T.P. MypanoB ; Munu-
cTepcTBO oOpaszoBanus u Hayku Poccuiickoit @eaepannn, PI'BOY BIIO MockoBckuii negaroruaeckuii ro-
CYAApCTBEHHBIH yHUBEpCcUTET, MeXIyHapoaHas akaJeMus HayK Mearornuyeckoro oopasoBanus. - Mockaa :
IMpomerent, 2014. - 284 c. : cxem., wi., Tabu. - bubmmorp. B kH. - ISBN 978-5-99058886-5-3 ; -
URL.: http://biblioclub.ru/index.php?page=book&id=426687

— Heanguna, O.5. Hayana mMaTtematnyeckoro aHanusa : yueOHOe mocobue [DIeKTpOHHBIN pe-
cypc]. / O.4. llleBannuna, E.B. Ctpenkosa ; Hayu. pea. B.T. llleBanaun ; MunuctepcTBo o0pa3oBaHUs U
Hayku Poccuiickoit @enepanuu, Ypanbckuil ¢enepanbHblii yHUBEepcUTeT UM. niepBoro I[Ipesunenta Poccun
b. H. Enpruna. - ExatepunOypr : M3natensctBo Ypanbckoro yHusepcurera, 2014. - 100 c. - bubnuorp. B
kH. - ISBN 978-5-7996-1191-0 ;

URL: http://biblioclub.ru/index.php?page=book&id=276483

—  Tep-Kpukopos, A.M. Kypc maremaTnueckoro aHanuza : ydeOHOe MocoOHe[ DIeKTPOHHBIM pe-
cypc]. / A.M. Tep-Kpuxopos, M.U. lllabynuH. - 6-¢ u3a. (3:1.). - Mocksa : BUHOM. Jlaboparopus 3HaHU,
2015. - 675 c. - ISBN 978-5-9963-2987-8 ;

URL: http://biblioclub.ru/index.php?page=book&id=120555

— Uyemesa, H.A. BBenenue B MareMaTHuUeCKuil aHaIn3 : yueOHOe mocobue [DIEKTPOHHBIN pe-
cypc]. / H.A. Uyemesa ; MunucrepctBo o0pa3oBanus u Hayku P®, KemepoBckuii rocy1apcTBeHHBIH YHU-
BepcuTteT. - Kemeporo : KemepoBckuii rocymapcTBeHHbIN yHuBepeuTeT, 2015, - 112 ¢. : cxem. - bubnuorp. B
kH. - ISBN 978-5-8353-1672-4 ;

URL.: http://biblioclub.ru/index.php?page=book&id=481496

16


http://biblioclub.ru/index.php?page=book&id=114541
http://biblioclub.ru/index.php?page=book&id=114717
http://biblioclub.ru/index.php?page=book&id=79497
http://biblioclub.ru/index.php?page=book&id=256106
http://biblioclub.ru/index.php?page=book&id=426687
http://biblioclub.ru/index.php?page=book&id=276483
http://biblioclub.ru/index.php?page=book&id=120555
http://biblioclub.ru/index.php?page=book&id=481496

5.3 llepuoanueckue u3gaHusl

— Beicmee obpazoBanue B Poccun: xxypHan. — MockBa : MOCKOBCKHI TOCYZl. Y HUBEPCHUTET MeUaTH UM.
N. denopona, 2018

— Briciiee o6pa3oBanue ceronus: xxypHail. — Mocksa : Jloroc, 2018

— DKOHOMHCT: XypHaJl. — Mockga : M3narenscTBo DxoHOMHCT, 2018

5.4 UnTepHeT-pecypcsbl

—  http://www.biblioclub.ru — 3bC «YHuBepcurerckas OuOIMOTEKa OH-ITAWH» » / (MPUHAIICK-
HOCTh OOIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «HekcMennay).

— http://e.lanbook.com/ — BBC «Jlaub» (mpuHamiekHOCTh (OOMIECTBO ¢ OrpaHHYEHHONH OTBETCT-
BeHHOCTHIO «ObC JIAHbBY)

—  http://znanium.com/ — OBC nayuno — uznarenbckoro earpa «MHOPA-My (nmpuHaaIe)KHOCTD
OO1m1ecTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO «HekcMenma)

—  http://rucont.ru/ — 3BC Pykont (npunamiexaocth OO0 LleHTpasbHbIH KOUIEKTOP OHOIHOTEK
«BMIBKOM», OO0 «ArentctBo «KnHura-CepBucy).

— Hayunas snextponnas 6ubnuorexka eLIBRARYhttp://elibrary.ru/defaultx.asp Pexxum cBoGoHO-
o JIoCTyma

Pecypc cBoOoaHOrO 1OCTYMHA:
— http://www.vilenin.narod.ru/Books/Books.htm — MaremaTn4eckast Ondanorexa
— http://www. exponenta.ru — «O6pa3oBaTebHbIIl MaTEMaTHYECKHUil caiiT EXponenta.ruy.
— http://www. matclub.ru — Jlexiuu, npumeps! pelieHus 3a1a4, HHTErPalbl ¥ MPOU3BOAHbIE, Tudde-
pennupoBanue, TOKII, Dnextponusie yueOHuKU. Tumnosoii pacuer u3 3anaunuka Kysnemosa.
http://www. mathelp.spb.ru — «Bpiciiass martematuka» (momoIs cTyaeHTam) — Jlekiun,
ANEKTPOHHBIE YYEOHUKH, PEIIeHNE KOHTPOJIbHBIX PaldoT.

5.5 IIporpammHoe obGecnedyeHue, nmpodeccuoHaIbHbIe 0a3bl JAHHBIX U HMHGOPMALHOHHBIE
CIIPABOYHbIE CUCTEMbI COBPEMEHHbIX HH(POPMANMOHHBIX TEXHOJIOTI U

— Onmnepanuonnas cucrema Microsoft Windows 7 Academic

— Odwucusre npunoxenus Microsoft Office 2010 Academic

— Slanexc-Opaysep. — Pexxum nocrymna: https://yandex.ru/

— OO6mepoccuiickuit MaTeMaTudeckuil moprai. — Pexxum noctyna: http://www.mathnet.ru/

— bBomnbmias poccuiickas sHmkoneaus. - Pexxum gocryma: https://bigenc.ru/

— CIIC «Koncynbrantllmoc». — Pexum nocryna: http://www.consultant.ru/

— OenepanpHast ciryxk0a roCy/1apCTBEHHOU CTaTHCTHKH. - Pexxum JOCTYyTIa:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/

— ®enepanbHbIil 00pa3oBaTeNbHbIN MopTai. — Pexxum moctymna — http://www.edu.ru —«Poccuiickoe 00-
pazoBanue» denepanpHpiii noptan. Kartamor oOpa3oBaTenbHBIX MHTEPHET PECYpCOB. 3aKOHOAATENbCTBO.
HopmatuBHBIE JOKYMEHTHI U CTaHAapTHl // YueOHo-MeToarnuecKkas OnbImnoTexa.

6 MaTepuajibHO-TeXHHYeCKOe o0ecnedeHne JUCHUNINHBI

Y4eOHO-METONMYECKUH KOMIUIEKC 10 JUCHUIIINHE «MaTeMaTHYeCKU aHaIn3y.

VYyeOHast ayIuTOpHs JEKUUOHHOTO THUIA: CTAlIMOHAPHBIN MYJIbTUMEINA-TIPOEKTOP U MPOEKIIMOHHBIN
9KpaH, MEPEeHOCHOW HOyTOyK, kadeapa, MOCaJOYHbIE MecTa s oOydJarommxcs, paboyee MeCTo
TpenoaaBaresis, yaeOHas T0CKa

KoMmmploTepHbIif  KJIacC:  CTAIlMOHAPHBIA  MYIbTUMEIHA-TIPOCKTOP W MPOSKIMOHHBIA 9JKpaH,
o0opymoBaHUE JUISI OpPraHHM3alMK JIOKAJLHOW BBIYMCIMTEIBLHOW CETH, , MEepeYHH VIHTEpHET-CCBUIOK Ha
NIEKTPOHHBIE UCTOYHUKH (Ha KOTOpBIE pa3pelleH JOCTYI U3 ayJUTOPUH) AJIS MOITYYEHUs JOTIOIHUTEIbHON
nH(OpMaMK TIO JAWCHUILIMHE, OOOpYJOBaHWE JJI OPTraHWU3AIHMH JIOKAJHLHOW BBIYHUCIMTEILHOW CETH,
MePCOHANBHBIE KOMITBIOTEPHI, pabouee MECTOo MPernoJaBaTelis U CTYJCHTOB, yueOHast TOCKa.
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[ToMenieHust Al CaMOCTOSITENILHOW PAa0OTHI: KOMIUIEKTHI YYEHHYECKOH MeOeln, KOMITBIOTEPHI ¢
noJKiIroYeHueM K cetn «MHTepHeT» M obecriedeHneM JOCTyma B DIEKTPOHHYIO WH(OPMAIIMOHHO-
obpazoBarensHyro cpeny OI'Y, anekTpoHHbIE OUOIMOTEYHBIE CUCTEMBI.

Y4eOHble ayaUTOpPHH [UIS TIPOBEICHHSI TPYNIOBBIX KOHCYJIBTAlMH, TEKYIIETO KOHTPOJSA W
MIPOMEXKYTOYHOM aTTeCTAIlMN: KOMIUIEKThI YYCHHUYECKON MeOenr, KOMIBIOTEPhl C MOJIKIIOYEHHEM K CETH
«HTepHET» M OOECIIeUeHHEM JIOCTYNa B 3JICKTPOHHYI HH(OpManmoHHO-o0pa3oBarenbHyo cpeny OI'Y,
ANEKTPOHHBIC OMOTMOTEYHBIE CHCTEMBI.

K paboueii npocpamme npunazaromcesn:
e @OOHJ OLEHOYHBIX CPEACTB ISl MPOBEACHHUS MPOMEXKYTOYHOM aTTeCTallMi OOYy4aroluXcs 0
JYCIUILINHE;

L4 MeTO,I[I/ILIeCKI/IC YKa3aHuA JJ1Ad o6yqa}0uu/1xc>1 110 OCBOCHHUIO JHCIUIIIIMHBI.
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