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1. HEJIM U 3AJAYU OCBOEHUSA JUCIUIIJINHbI

Iesn ocBOEGHUST M CIUIJIMHBI:

—  (opmupoBanue MaTEeMaTHYECKOI0 arnmapara MOJICTTUPOBAHHUS 0a30BBIX
3KOHOMUYECCKHUX SIBIICHHI;

—  TOJy4YeHHUE 3HAHMK O MAaTEMaTHYECKHUX MOJIEIAX 0a30BBIX IKOHOMHYECKUX SIBICHHI
palMOHAIBHOTO MOBEICHUSI TOTPEOUTENICH U TPOU3BOJUTENICH HA PHIHKE;

— 3HAaKOMCTBO C MaTeMaTHYECCKHMH METOJaMH KauyeCTBEHHOI'O MCCIICAOBaHUS MOJEICH
paloOHaIbHOIO [TOBEACHUS TOTPEOUTENEH U TPOU3BOIUTENEH.

3agayu 0CBOEHHUS JUCHUILIUHBI:

—  H3y4yeHHE afrmapara MOJIeTUPOBAHUS JIMHEHHBIX CUCTEM B YKOHOMUKE;

— HW3y4YeHHE CBOWMCTB 3JIEMEHTAPHBIX (YHKIMHA, TPUMEHSIEMBIX B MOJCIUPOBAHUHU
SKOHOMUYECKHUX SIBICHHUI

— OCBOGHHE METOJOB  TNOCTpOoeHUs  (YHKIUI  [OJIE3HOCTH,  YUUTHIBAIOIIMX
MPEANOYTEHUS TOTPEOUTENCH;

— W3yYyeHHE METOoJla IMPOU3BOJCTBEHHBIX (YHKIMN JUIsI MOJESIUPOBAHMS KPYIHBIX
MIPOU3BOJICTBEHHBIX OOBEKTOB.

B pe3synbprare nsyueHus Kypca CTyACHTBI JOJKHBI YMETh UCIOJIb30BAaTh MAaTEMAaTUYECKHE
MOJICTT PAIMOHAIBHOTO TIOBEACHHSI TOTPEOHMTENCH W MPOU3BOJMUTEIICH HA pBIHKE IS
Ka4yeCTBEHHOTO M KOJIMYECTBEHHOI'O YKOHOMHUYECKOI0 aHAIIM3a.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

JucuuiumHa «MaremMaTHdecKiue METOJbl B SKOHOMHUKE» MPHHAUICKHUT 0a30BOM yacTu
OI'OC BO cnenuanurera «OKOHOMHMYECKas Oe30MacHOCTbY. JlUCHUIUIMHA H3ydaercs
CTYJEHTaMHU [1€PBOro Kypca CIeUATUTETA.

N3yuenune nucuumiuHbl «MaremMaTudeckue METO/Abl B SKOHOMHUKE» Oazupyercs Ha
KOMIETEHIMSIX, COPMUPOBAHHBIX Yy OOyYaroUIMXcs B MPOIECCe M3YUYEHMs IIKOJIBHOTO Kypca
MaTeMaTHKH, 0OLIECTBO3HAHMSL.

KomnereHnmuu, 3HaHus, HaBbIKM U YMEHUs, IPUOOPETEHHBIE B PE3YNbTAaTE MPOXOKICHUS
Kypca, OyayT BocTpeOOBaHBI MpPHU HU3YYEHUM JUCLHUIUIMHBL "BeposTHOCTHbIE MeTOIbl B
HPKOHOMHMKE'", a Tak)Ke MPU BBINOJIHEHUH KYPCOBBIX M BBITYCKHOM KBalIM(PUKAIIMOHHOHN pabdoT,
CBSI3aHHBIX C MOJICIMPOBAHUEM M U3YyYEHHUEM SKOHOMUYECKUX MPOoOIIeM.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
JUCHUIIVIMHE, COOTHECEHHBIX C IVTAHUPYEMBIMU PE3YJIbTATAMU
OCBOEHUSA OBPA3OBATEJBHOM NPOI'PAMMBI

Kon u HaumeHoBaHue Ilepeyens MuIaHNpyeMbIX pPe3yJIbTATOB 00yUYeHHS 10 JUCHHUILINHE (MOAYJIIO),
peannsyemoit COOTHECEHHBIX ¢ HHAMKATOPAMH JA0CTHKCHHA KOMIIETeHIUI
KOMIIETEeHIIUH

OIIK-1 ciocobHOCTB 3HaTh:

HNPUMEHATh MaTEMaTUUECKUI —  METOJbl PELIEHUs] CUCTEM JIMHEHHBIX YpaBHEHHH;

MHCTPYMCHTapHil ISt —  CBOHCTBa HENWHEWHBIX (YHKIMH, HCIIOJIB3yEMBIX B MOJICINPOBAHUH
peUICHU SKOHOMUYIECKUX SKOHOMHUYECKHUX SIBIICHUM;

3azad () —  MOJENh MaKCUMU3aluu (QYHKITUH MOJE3HOCTH;

—  MOJETh MUHHUMM3ALNH MOTPEOUTEIIECKUX PACXOI0B;
—  METOJ IPOM3BOACTBEHHBIX (DYHKITHH.

—  pemaTh CHCTEMBI JINHEWHBIX YPaBHEHHUH;
—  ONIpejeNsiTh CBOWCTBA QYHKIMH, HEOOXOAMMBIX JJIsl MOJEITMPOBAHHMS




MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBanusi PO

o . ®dopma
Y I1bSHOBCKMI TOCY1apCTBEHHBIH YHUBEPCUTET

@ - Pabouas nporpaMMa JUCHHUILINHBL

HEITUHEHHBIX SIBIICHHUIA;

—  pemaTh 3aJaud MaKCHUMH3AIUH (QYHKIIMH TIOJIE3HOCTH;

—  pelaTh 33Ja4d MUHUMU3AIUHU PACXO0B;

—  pelaTh 33Ja4d MaKCUMU3ALUU TPUOBLTH 1 MUHUMHU3AIMU U3JIEPIKEK
JUTSL IPOM3BOJICTBCHHBIX (DYHKITHIA;

—  Moau(uIMPOBaTh 0a30BBIC MOJICIH MO TOTPEOHOCTH MPUKIIATHON
poOIEeMBI.

Bnanets:

—  HaBBIKAMH PEIICHUS CHCTEM, BO3HUKAIOIIUX P MaTEMaTHIECKOM
MOJICITUPOBAHIH YKOHOMHYECKHX SIBICHUII,

—  HaBBIKAMH PEUICHUS 33/1a4 PAIlHOHAIHHOTO ITOBEICHUS;

—  HaBBIKAMH aHAJMTHYECKOTO M YHCICHHOTO PEIICHHS 33034
MOTPEOUTETHCKOTO CIIPOCa;

—  ONBITOM PEIICHUs 33]]a4 TCOPHU TIPOU3BOJACTBEHHBIX ()YHKITHIA;

— OMBITOM PEIICHHS 33]1a4 OTPEOUTEIBCKOTO CIIpoca.

4. OBLIAA TPYAOEMKOCTD JUCIUIIJINHBI

4.1 O0bEM IMCHUIIMHBI B 3a49€THBIX eIMHHULAX (BCero): 5 3a4eTHBIX CAUHUII.

4.2 O0bEéM TUCIHUIIUHBI 10 BUaM Y4eOHOIi padoThl (B 4acax)

KosmuecTBo 4yacoB (¢hopma 00yyeHnsi 0UHas)

Buj yueoHoii pa6oThl B T.4. mo cemecTpam
Bcero no niiany
Ne cemectpa 1 Ne cemecTpa 2
1 2 3 4

KonraktHas pabota
00ydJaromuxcs ¢ 72 72
npernojiaBaTeaeM
AyZIUTOpPHBIE 3aHITHSL: 72 72
Jlextum 36 36
NPaKTUYECKHE U 36 36
CEeMHHAPCKHE 3aHSATH
nabopaTopHbIe paboThI
(J1abopaTopHbIi
MPAKTUKYM)
CamocrositenpHas paboTta 72 72

®dopma TeKymero KOHTPOIIs
3HAHUHN U KOHTPOJIA
CaMOCTOSATENILHON paboTHI:
TECTUPOBAHUE, KOHTP.
paboTa, KOJUIOKBHYM,
pedepat u ap. (He menee 2
BH/JIOB)

TCCTI/IpOBaHI/Ie, peaiceHuce TeCTI/IpOBaHI/IC,
3aaa4 pemicHueC 3a1a4

KypcoBas pabora

Buael npomexxyTouHOM

36 sk3ameH (36)
aTTecTaluu

Bcero yacos o
MUCLIAIIINHE

180 180
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4.3 Copepxanue IMCUMILIMHBI. Pacnipenenenue 4acoB 1o Temam U BHIaM y4eOHOi padoThI

®dopma 00yueHus

O4yHasi

Buabl yueOHBIX 3aHITHI

AyJIMTOpPHBbIE 3aHATHUSA

dDopma
NpaKkTH- | Jajopa- |3aHATHA B C
aMOCTO-| TEKYLIEro
Ha3zpanmue pa3nenos u teM | Beero YyecKHe | TOpPHbIe | HHTEpaK-
. |ATeJbHasi| KOHTPOJIA
JIEKUIHH | 3aHATHS, | padoThl, | THBHOM .
padora | 3HaHMIA
ceMUHa- | IPpaKkTu- | (opme
pbl KYMBI
1 2 3 4 5 6 7 8
MHosxecTBa U (PYyHKIHH Tectuposa
8 2 2 1 4 e
Pemenue
3a1a4
[Mpenen pyHKIMN Tectuposa
8 2 2 1 4 P
eIIeHNe
3a1a4
HenpepsiBHOCTE QyHKINH Tectuposa
8 2 2 1 4 e
Pemenune
3a1a4
[IpousBonHas u Tectuposa
nuddepermnuan HUE
9 2 3 1 4 Pemenue
3a1a4
OCHOBHBIE TEOPEMBI Tectuposa
i depeHManLHOro 7 2 1 4 HHE
HCYUHCIICHUS
IIpumenenue Tectuposa
nuddepeHnnansHOro HUE
HCYMCIICHUS IS 8 2 2 1 4 Pewmenue
ncciae0BaHus QYHKINH 1 3a1a4
MIOCTPOEHHS TPa(UKOB
DYHKIIMU HECKOJIBKUX Tectuposa
TIepeMEHHBIX HHE
8 2 2 1 4 Pemenune
3a1ad
WHurerpan Tectuposa
8 2 2 1 4 e
Pewmenue
3a1ad
Psaner Tectupona
8 2 2 1 4 e
Pewmenue
3a1a4
Bekrop, BEKTOpHEIE 8 2 2 4 Tectuposa
IIPOCTPAHCTBA HUE
CucTeMbl TMHEHHBIX 8 2 2 4 Tectuposa
ypaBHEHUI HUE
Martpuiipl, onpeaeIuTeN Tectuposa
8 2 2 4 e
3anaya Ha Oe3yCIIOBHBIN Tectuposa
IKCTPEMYM 8 2 2 4 Hue
3ajaua HeMMHEHHOTO 8 2 2 4 Tectupona
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MIPOTPaMMHPOBAHUSL. HHE
CennoBas To4ka
Brinykible MHOXKECTBA U Tectuposa
BBINTyKJIble QyHKIUY. 3a1aua 8 2 2 4 HUE
BBIITYKJIOTO
IIPOrpaMMUPOBAHHUS
Metoa mpou3BOCTBEHHBIX 8 2 2 4 Tectuposa
GbyHKIMN HUE
Mopgenb HoTpeOUTENbCKOTO 8 2 2 4 Tectuposa
cmpoca HUE
Mogeins JleonTheBa 8 2 2 4 Tecruposa
HUE
ITpoMeXyTOYHAs aTTECTALMA 36 36
HUTOrO: 180 36 36 8 108 -
dopma o0yueHHs 3a0uHas
Buabl yueOHBIX 3aHSITHI
AyAuTOpHBbIE 3aHATHUS ®opma
NMPaKTH- | Jadopa- |3aHATHS B C
aMoOCTO-| TCKYLIEro
Ha3panmue pa3nesioB u tem | Bcero YyecKHe | TOPHbIe | HHTEpPaK-
. |ATeJIbHAsi| KOHTPOJIS
JIEKIIUH | 3AHSATHS, | pa00Thl, | THUBHOM .
pabora | 3HaHUWIA
ceMHMHA- | MpakTu- | ¢opme
pbI KYMBI
1 2 3 4 5 6 7 8
MHoxecTBa 1 QYHKIHH 05 Tectuposa
) HHE
10 1 1 8,5 Pewenne
3a1a4
Ipenen pyakunn Tectuposa
10 | 05 1 1 85 | porns
eIlIeHHe
3a1a4
HenpepbiBHOCTH QyHKIIMH 0.5 Tectuposa
) HUE
10 1 1 8.5 Pewmenue
3aj1a4
IIpousBonHas u Tectuposa
muddepeHnman HUE
10 0,5 1 1 8,5 Permene
3a1a4
OCHOBHBIE TEOPEMBI Tectuposa
nuddepeHnnansHOro 10 0,5 1 8.5 HUE
NCUYHUCIICHUS ! Pemenne
3a1a4
IIpumenenue Tectuposa
nuddepeHnnanbHOro HUE
UCYUCIIEHUS JUIS 10 0,5 1 8,5 Penienue
nccreaoBaHust QYHKINHA U 3amad
MIOCTPOCHHS TPA(PHUKOB
DYHKIIMY HECKOIBKUX 05 Tectuposa
MIepEeMEHHBIX ) HUE
10 1 8.5 Pemenue
3aj1a4
WnTerpan Tectuposa
10 0,5 1 8,5 HHUE
Pemenue
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3a1a4
Psaner 05 Tectuposa
) HUE
10 1 85 Pewmenue
3a1a4
BexkTop, BeKTOpHBIE Tectuposa
IIPOCTPAHCTBA HUE
10 0,5 1 8,5 Pemmerie
3a1a4
CucteMbl TMHEHHBIX 0.5 Tectuposa
ypaBHEHUI ) HUE
10 1 8.5 Pemenune
3a1a4
MaTpulibl, ONpEaeTUTENN Tectuposa
10 | 05 1 85 | pome
elIeHe
3a1a4
3amava Ha Oe3yCIOBHBIN 8.5 8.5 Tectuposa
JIKCTPEMYM ! ! HHE
3agava HETUHEHHOTO Tectuposa
OpPOrpaMMHUPOBAHHSI. 8,5 8,5 HHE
CennoBas Touka
Bainykible MHOXKECTBA U Tectuposa
BBINTyKJIble QyHKIUH. 3a/1a4a 8.5 8.5 HUE
BBIITYKJIOTO ! !
IIPOrpaMMUPOBAHMUS
Merton npon3BOICTBEHHBIX 8.5 85 Tectupona
GyHKIHH ' ' HUE
Mogenb ToTpeOUTENbECKOTO 8.5 8.5 Tectuposa
cripoca ! ! HHE
Mogaens JIeoHTheBa 8,5 8,5 Tectnposa
HUE
IIpoMexyTOIHAs! aTTECTALIHS 36
HUTOI'O: 180 6 12 4 108 -

5. COJEPXKXAHHME KYPCA

Tema 1. Muoowcecmsea u gynxkyuu. MHOXKECTBa W OmNepali HaJ HUMU. MHOXKECTBO
BelleCTBeHHBIX uncen. Dynkius. O0macTh onpeaeneHus U 001acTh 3HAUCHUH.
criocoObl 3amanus pyHkiuid. Kommosunus ¢yHkumii. B3anMHO-0IHO3HAYHOE COOTBETCTBUE.

ToxnectBenHass ¢yHkuus. OOpaTHas (QyHKIHS.

CBOIiCTBa U rpaduku.

Paznuunrie

OcHOBHBIE 3JIEMEHTapHble (DYHKIMH, HX

Tema 2. Ilpeden ¢hynxyuu. llpenenvHas Touka MHOXecTBa. OKpPECTHOCTh KOHEUHOU U
OeckoHeyHO ynaneHHou Touku. [Ipenen pynkmuu B Touke (KkoHeUHOH 1 OeckoneuHoi). [Ipemen
MOCITIEIOBATEIPHOCTH KaK YacTHBIM  ciydail mpenena (yakuuu. OTHOCTOPOHHUE MPEEIbI.




MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBanusi PO

o . ®dopma
Y I1bSHOBCKMI TOCY1apCTBEHHBIH YHUBEPCUTET

@ - Pabouas nporpaMMa JUCHHUILINHBL

Beckoneuno wmaibie 1 6ecCKOHEUHO OOJbIIME M WX CBOicTBA. IIpenen MOHOTOHHOW (QYyHKIHH.
OCHOBHBIE TEOPEMBI O IIpeAeIiax. 3aMeyaTeIbHbIe MPEIEIb.

Tewma 3. Henpepvignocms ynkyuu. HenpepblBHOCTh PyHKIIMM B Touke. Omnepamuu HaJ
HENpepbhIBHBIMU  (pyHKUIMAMHU. HenpepbIBHOCTb  OCHOBHBIX — 3JEMEHTAPHBIX  (DYHKLIHM.
OnHocTopoHHSS HenpepbIBHOCTh. Kiaccugukarus pa3peiBoB. [IpuMeps! pa3pbIBHBIX (DYHKIHH.
CaoiictBa (yHKIUH, HEIPEPBIBHBIX Ha OTpEe3KEe: OrPAHUYEHHOCTh, CYIIECTBOBAaHUE
HauOO0JIBIIEr0 U HAMMEHBILIET0 3HAaYEHHUH, CYyLIECTBOBAHUE ITPOMEXYTOUHBIX 3HAUEHUI.

Tema 4. Ilpouszsoonas u ouggepenyuan. 3anauv, TPUBOAAIIAEC K IOHATHIO
npou3BogHOM. OmnpeneneHue MPOU3BOJIHOM, €€ r€OMETPUYECKUH, MEXAHUYECKUN U
SKOHOMUYECKMM cMbIci. OCHOBHBIE IIpaBWJIa HAXO0XKAECHUS NpoU3BOAHBIX. [loHsTHE
mupdepennmana. ['eomerpuueckuit cmbicn auddepennuana. Juddepenuuan  cioxHOU
¢byakuun. HWuBapuanTHOCTH QopMmbl  muddepennuana. JuddepenuupoBanue (QyHKIUH,
3aJaHHBIX ~napamerpuuecku. [IpomsBomubie W muddepeHnranbl  BBICHIMX — MTOPSIKOB.
Hcnonp30BaHre NOHATHS TPOU3BOJHON B SKOHOMHUKE. DIACTUUYHOCTD (PYHKIIHU.

Tema 5. Ocnosnvle meopemvl Oupppepenyuanrvrnozo ucuucienus. TOUKH dKCTpeMyMa
byuknun. Teopema depma. Teopemsr Pomns, Jlarpanxka, Komm u ux npumenenwue. [Ipasuio
Jlormurans. @opmyna Teitnmopa ¢ octatoudsiM wieHoM B ¢opme [leano u B dopme Jlarpamka.
[pencrasnenue Gyuximii exp(x), sin x, cos x, In(1+x), (1+x)" no popmyne Teitnopa.

Tema 6. Ilpumenenue oughghepenyuanvroeo ucuucienus Oisi UCCIeO008aHUSA DYHKYUL U
nocmpoenus 2epaguxos. YCIOBHE MOHOTOHHOCTH  (YHKIMHM Ha HWHTEpBaJe. DKCTPEMYyMBI
byukun. Heobxogumoe ycnmoBue skctpemyma. Jloctarounble ycioBusi.  OTbICKaHHE
HauOOJBIIET0O W HAWMEHbBIIEro 3HadeHWid GyHKOMU,  auddepeHIupyeMol Ha OTpe3Ke.
Bremykiocts u  BorHyTtocTh (yHKiuu. Toukum mnepermba. AcumnrtoTsl. OOmas cxema
ucclieioBaHus (QYHKIIMH U TIOCTPOCHHUE €€ TpaduKa.

Tema 7. @ynxyuu neckonvkux nepemennvix. OKpecTHOCTh TOYKM B mpocTpaHcTse R
IIpenen GyHKIUH. HemnpepeiBHOCT,  pyHKIMH. YacTHBle mNpou3BOaHBIC. [lomHBIH
muddepeHan U ero CBA3b C YaCTHBIMU MPOU3BOAHBIMH. VHBapHMaHTHOCTH (DOPMBI MTOJHOTO
muddepennmana. KacatenpHas IIIOCKOCTh M HOPMaJb K TTOBEPXHOCTH. [ €OMeTpHUecKuii CMBICI
nojgHoro auddepennnana. DkcTpeMyMbl (QYHKIUU HECKOJIbKUX NepeMeHHbIX. Heobxoaumoe
YCIIOBHE dKCTPEMYMaA.

Tema 8. Unmeepan. IlepBooOpa3Has. HeompeneneHHbIi MHTerpal M €ro CBOWCTBA.
[Ipocreiiiye mpaBwiia WHTErpUpOBaHUSA. MeTOoAbl MHTETPUPOBAHUS TOJCTAHOBKOW (3aMeHa
HNepeMEeHHOI) M TOo yacTsIM. 3ajadyd, NMPUBOJAIIME K IOHSATHIO ONPEAEICHHOr0 HWHTErpaa.
Omnpenenenue omnpeneneHHoro uHrterpana. CpolicTBa ompesesieHHOro uHTerpana. dopmyna
Herotona-Jleitoauna. [IpumeHenne cnocob0B MOACTAHOBKM M MHTETPUPOBAHUS MO YACTSIM K
BBIUMCJIEHUIO OIpeAeIeHHOro uHTerpaisa. HecoOcTBeHHble HHTErpanbl ¢ OECKOHEYHBIMU
npelelaMy U OT HeOTPaHHMUEHHBIX (YHKIINI, UX OCHOBHBIE CBOMCTBA.

Tema 9. Psaowi. [lonsitue uncnoBoro psaa. Cxoaumocth U cymma psana. Heobxommmoe
yCIIOBUE CcXOOuMOCTH psja. JleWctBusa ¢ pspamu. JlocrarouHoe ycloOBHE CXOOUMOCTHU
MOJIOKUTENBHBIX PsiioB. TeopeMbl cpaBHeHMs], npu3Haku Kowmu u Jlanmambepa, MHTErpasbHbII
npu3Hak. 3HakonepeMeHHbIe psibl. [IpusHak JleiiOHua. AGCONIOTHAS U YCIOBHAS CXOAUMOCTb
psnoB. [lorsiTHe GYHKIIMOHATBLHOTO Psiia U 00acTu ero cxoauMocTH. OOJIacTh CXOAUMOCTH U
pamuyc CXOAMMOCTH cTerneHHoro psaa. JAuddepeHuupoBaHrue U WHTETPUPOBAHUE CTENEHHBIX
psaoB. PaznoxeHue B CTeNeHHbIE PAIbI IEMEHTapHbIX QYHKIHHI exp(X), sin X, cos X, In(1+x),
arctg x.

Tema 10. Bexmop, eekmopmusie npocmpancmea. BeKTOpHOE MPOU3BEICHUE BEKTOPOB, €TI0
CBOICTBa M BBIPAXKEHME Uepe3 ACKapTOBbl KOOpAMHATHL. CMEIIaHHOE MPOU3BEIEHUE BEKTOPOB,
€ro CBOHCTBA M BBIpAXEHHE Yepe3 JAeKapTOBbl KOOpAMHATHL. OmnpenerneHne BEKTOPHOTO
npoctpaHcTBa.  IIpumepsl  BekTOpHBIX  mpocTpaHcTB.  [logmpocTtpaHCTBO,  KpUTepuid
noanpocTpaHcTBa. JIuHelHas 3aBHCUMOCTh BekTOpoB. baszuc. Koopaunatel BekToOpa.
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Pa3mepHOCTH BEKTOPHOTO NPOCTPaHCTBA.

Tema 11. Cucmemwr nunetinvix ypasnenuii. OCHOBHBIE TIOHATHS W OIPEIACICHHS.
DneMmeHTapHbIe IPeoOpa30BaHUs CUCTEM JIMHEHHBIX ypaBHeHHH. Meton ['aycca.

Tema 12. Mampuysi, onpederumenu. Onepanuy Haj MaTpuimamu. YacTHBIC BHIIBI
matpull. BekropHoe mpoctpancTBo marpui. OOpaTHasi MaTpuia M ee BbluucieHue. Pernenue
MaTpUYHBIX ypaBHEHUH. MarpuuHas 3amuch CHUCTEMbl JIMHEHHBIX ypaBHeHMil. [lpaBuiio
Kpamepa. Omnpenenenue panra matpuubl. Teopema o panre mMarpuibl. IHBapMaHTHOCTh paHra
MaTpHULIbI OTHOCUTEJIBHO 3JIEMEHTapHBIX MpeoOpazoBaHuil. [IpocTpaHCTBO pelieHuil CHUCTEMBbI
JIMHEHHBIX OJHOPOAHBIX ypaBHeHHU. DyHIaMEeHTalIbHAs CUCTEMA pelIeHU. BekTopHas 3anuch
CHUCTEeMBbl JIMHEHHBbIX ypaBHeHMH. Teopema Kponekepa-Kanemmm. CTpykTypa  MHOXKECTBA
pElIEHUN CHUCTEMbl JIMHEHHBIX HEOJHOPOJHBIX ypaBHeHMH. OmnpenenuTens n-ro Mopsjakxa.
CgoiictBa ompenenutencii. MuHOpsl M alreOpanyeckue JOMOJHEHUs. BwruncieHue
OIPEAEIUTEINSI Pa3I0KEHUEM 10 CTPOKE WIIHA CTOJIOLY.

Tema 13. 3a0aua na 6ezycnosuwiii sxkcmpemym. O0IIast 3a7a4a HA YKCTPEMYM, TTOHATHE
JIOKaJIBHOTO, TJ100aIbHOT0, YCIOBHOr0, 0O€3yclOBHOrO 3KcTpemyMa. Teopema Beliepmrpacca.
3amavya Ha OE3yCIOBHBINA SKCTPEMYM Ui (DYHKIIMU HECKOJNBbKUX MepeMeHHbIX. Teopema depma
(HeoOxoIUMOe yCIoBHE JKCTpemMyma). TeopemMa O IOCTAaTOYHOM YCJIOBUH JKCTpEMyMa JIst
(YHKIIMM HECKOJIBKUX MEPEMEHHBIX.

Tema 14. 3aoaua menuneiinoco npocpammuposanus. Ceonosas mouka. 3amada
HenuHelHoro nporpamMupoBanus (HII), ee mocraHoBka ¢ orpaHMYEHUSIMU TUIIA PABEHCTBO U
HepaBeHCTBO. Teopema Kapyma-/I:xoHa, kak HeoOxomumoe ycioBue MuHuMyMa. CemnoBas
TOYKA KaK JI0OCTaTOYHOE yCcJIoBMEe MUHMMYMa B 3aja4ya HII, Teopema o cesioBoit Touke.

Tema 15. Bwinykivie mHodMcecmeéa u evinykivle @yHKyuu. 3adaua GulnyKio20
npoepammupoganus. OnpeneneHre BBIMTYKIBIX MHOXecTBa W (ynkmun. Crnen dyHxmmm,
KpuTepun BbINYKIOCTU. JluddepeHnnansapie CBOMCTBA BHIMYKIbIX (yHKIMid. [locTaHoBKa
3a/la4M BBIIIYKJIOIO MPOrpaMMUpPOBaHMs, YCiIoBUe peryisipHoctu no Cnelitepy, Teopema Kyna-
Takkepa. 3amaua JUMHEHHOrO MNPOrpaMMHMpPOBaHHUs, JABOMCTBeHHas 3amada JIII, Teopemsbl
IBOMCTBEHHOCTHU.

Tema 16. Memoo npouzeoocmeennvix ¢hynxyuti. IIoHATHE TPOU3BOACTBEHHON (YHKLIUHU
(II®d), ee cpoiicTBa. Heoknaccuueckasi mpon3BoJicTBeHHas QpyHKuMs. MynpTumuinkarusHas 1O,
ee cBoiictBa. Dynkuma KobOa-Jlyrmaca. DnactuyHocTh BbImycka. [IpenenbHas HopMa
3aMmeneHusi. Makcumuzanusg npuObUIM 0e3 orpaHuueHuil. Makcummszanuss HOpUOBLIM TpU
OTPAaHUYEHHBIX U3/ICPKKAX.

Tema 17. Moodenv nompebumenvckoeo cnpoca. OCHOBBI TEOPUU TMOTPEOUTETHCKOTO
crpoca, (yHKIMS MOJIE3HOCTH, ee cBoicTBa. OTHOMmEHHe npeanouteHus. [lopsakosas GyHKIus
noJsie3HocTH. Mozens norpedutenbekoro Beioopa (I1B). dynkunu crpoca. 3akonsl ['occena.

Tema 18. Mooenw Jleonmvesa. Monens mMexoTpacieBoro 6amnanca (Mojaens JIeoHTheBa),
MOHATHE MPOAYKTUBHOCTH. J[BolicTBeHHas 3aiaya B mojenu JleoHTheBa, €€ MPUOBUILHOCTB.
Teopema dpobennyca-Ileppona. Kputepuii mpogyktuBHOCTH Mojienu JIeoHTheBa.

6. TEMBI IPAKTUUECKHNX 1 CEMUHAPCKHWX 3AHSATHI

KonnuectBo
Ne No 4acoB (U3 HUX
Tema, paccmaTpuBaemble BTecTupoBanuesl HHTEPAKTHB)
n/n | pasmena
Ounasn
¢opma
Mmnooicecmea u gpynxyuu.
1 1 Omnepanuy HaJ MHOXKECTBaMH U X CBOicTBa. HaxoxaeHune obmactu 2 (1)
ompeneneHus u o0xacTy 3HaueHNH GyHKInid. HaxoxeHne KoMIIo3uim
(GyHKIMH, TpoBepKa 00paTUMOCTH M HaXOXK/IEHHE 00paTHBIX (DYHKIHH.
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OnemeHTapHbIe QYHKINH, HX TpaduKu 1 CBoicTBA. [ padyki OCHOBHBIX
AJIEMEHTAPHBIX (DYHKIIHUIA.

Ipeoenvt pynrxyuii.

OKpecTHOCTh TOYKH, TIOHATHE NpeeNbHON Touky. [Ipenen
TIOCJIEI0BATENILHOCTH KaK YaCTHBIN ciiydyail nmpenena GyHKIuH. Beraucnenue
npezenoB. Buabl HeonpeneneHHOCTEH 1 0CBOOOXKICHHE OT HUX.
Brruncienne HeonpeaeaeHHOCTe !, CBOSIIMXCS K 3aMedaTelIbHbIM
npexaenam. beckoHeyHO Maibie U OECKOHEYHO OOJIBIINE BEIUYUHBI.
ACHMITOTHYECKHE COOTHOIICHHS ¥ UX UCIIOJIb30BaHUE MTPU BHIYHCICHUN
IpeNesioB.

2 (1)

Henpepuvisnocmo pynxyuii.
Brrancinenne oqHOCTOPOHHUX IpeznenoB. Mccnenosanne GyHKIUil Ha
HENPEPBIBHOCTD M KIACCU(HUKAIMS Pa3phIBOB.

2 (1)

Ilpoussoonas u ouggpepenyuan.

MexaHuueCcKuid, TeOMETPUUECKUI U SKOHOMUYECKUIN CMBICI IPOU3BOIHOM.
Ieomerpraeckuii cmpicn guddepernnana. TexXHUKa BEIYHCICHAS
mpou3BoaHBIX. [Ipom3BoaHast cioxHOM GyHKIMA. [Ipon3BoaHAS CTETICHHO-
nokasaTenbHoM GyHKImU. [Ipon3BonHble GyHKIUI, 3a1aHHBIX
apaMeTPUIECKH.

2 (1)

Ilpoussoonas u ougpgpepenyuan.
Hcnonp3oBaHue NOHATHS IPOU3BOAHON B 9KOHOMHUKE.
[penenpHble BETUYMHBI B 3KOHOMUKE. DNaCTHYHOCTh (PYHKIIUH.

OcHosnvie meopemvl Ou@ghepenyuarshozo UcUUcIeHus.

®opmyna Teitnopa ¢ ocratrouHbM wieHOM B popme [leano u B popme
Jarpansxa. Ilpeacrasnenue GyHKuuil exp(x), sin x, cos x, In(1+x), (1+x)"
o hopmyne Teitmopa.

Tpumenenue oupgepenyuanvroco ucuucienus 0as ucciedo8anus QyHKYul
U ROCMPOEHUs SPAPUKO8.

HccnenoBanne GyHKIMY HA MOHOTOHHOCTD U HAX0XKICHHE SKCTPEMYMOB.
HccnenoBanue Ha BBIIYKIOCTb M BOTHYTOCTb, M ONIpEEeTICHHE TOYEK
nepern6a. HaxoxxaeHne acuMIToT.

2 (1)

DyHKyUU HeCKOTLKUX NEPEMEHHDIX.

[Ipexen u HENMPepBHIBHOCTD (DYHKIMH HECKOJIBKHUX MepeMEHHbIX. [loBTOpHBIE
IIpeiesibl, IPeAebl 10 HalpaBieHu 0. [Ipumeps! GyHKINN, MMEIOMNX
pa3iuyHbIe NPEAEbl 110 Pa3HbIM HallpaBieHUsIM. YacTHble IPOU3BOJHBIE U
noJiHbId nuddepeniman. ['paguent GyHkumm.

2 (1)

Hnumeepan.

ITepBo0oOpa3Has 1 HeonmpeAeNeHHbI UHTETPal. BeraucieHue
HEOIIpe/IeIEHHBIX HHTETPAIOB Ha OCHOBE MIPOCTEHIIINX ITPABUIT
uHTerpupoBanus. Onpenenennsliil uarerpai. @opmyna Herorona-
Jleitbnmma. [lpumenenue GopMyi 3aMEHBI IEPEMEHHON W MHTETPHUPOBAHUS
TI0 YacTsIM NPH BBIYHCIICHUH OTPEJICNICHHBIX HHTErpaioB. [Ipumeps
HeNpaBWIBHOTO NpuMeHeHus (popmyisl Herotona-Jleitonuna u hopmyiist
3aMEHbI IEPEMEHHOM.

2 (1)

10

Paoul.
CX0AMMOCTB TOJOKUTENBHBIX PAAOB. CXOINMOCTh 3HAKOIIEPEMEHHBIX
psinoB. CrenenHble psijibl. Pasnoxkenue Gpynkimii B psin Teitnopa.

2 (1)

11

10, 12

Onepayuu c éekmopamu u Mampuyamu.

BexropHoe npousBeneHne BeKTOpoB. CMeIIaHHOE IPOU3BEIEHIE BEKTOPOB.
Brruncnenue onpenenuTeneii pa3ioxkeHUEM 10 3IEMEHTaM CTPOKU WIH
CTOJIOIA U TPUBEJICHUEM K TPEYroJIbHOMY BUAY. VcTonb30BaHne CBOHCTB
OIpeieNIUTENEH.

2 (1)

12

11,12

Pewenue cucmem 1uHeuHbIX YpagHeHUI.
Merton I'aycca, meton Kpamepa.

4(3)

13

13

3aoaua na 6ezycnosnuvlii IKCMpemMym st PYHKYUU HECKOTbKUX NEPEMEHHDIX .
Teopema depma (HeoOxonuMoe ycioBHe 3KkcTpeMyMa). Teopema o
JIOCTaTOYHOM YCIJIOBHH SKCTpeMyMa JUIs (YHKIIMH HECKOJIBKHX
NIEPEMEHHBIX.

2(1)

14

14

3adaua nHenunelino20 RPOSPAMMUPOBAHUSL.
Teopema Kapyma-J[)koHa, Kak He00X0AMMOE YCIOBHE MUHUMYMA.

2 (1)
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CemoBas ToOUKa Kak IOCTaTOYHOE yCJIOBHEe MUHUMYMA B 3amada HII,
TEOPEMA O CEJUIOBOM TOUKE.

15

3aoaua 6uinyKn020 NPOSPAMMUPOBAHUSL.

OmnpeneneHue BEITYKIBIX MHOKeCTBa U GyHKIMH. [TuddepeHunansHbie
15 CBOMCTBa BBHITYKIBIX pyHKumit. [locTaHOBKA 3a1a4M BBIITYKJIOTO
IIpOrpaMMUPOBaHMUs, yCI0BUE peryispHocty no Cnelitepy, Teopema Kyna-
Takkepa. 3agaua TUHEHHOrO IPOrpaMMUPOBaHHUs, IBOIICTBEHHAs 3a1a4a
JIIT, TeopeMbl IBOMCTBEHHOCTH.

2(1)

16

Memoo npouszeodcmeennbix QYHKYUIL.

Heoknaccuueckasi npou3BojcTBeHHAs QyHKIus. My abTHIITMKaTHBHAs [1D,
16 ee cpoiicTBa. ®ynkus Koba-/lyriaca. DnacTHYHOCTH BBITYCKA. 2(1)
[penensHas HOpMa 3aMenieHns. MakcuMHU3aIys IpuoOsLITH O6e3
orpanudeHnil. MakcuMu3aiwst MprObLUIN IPY OTPaHUYCHHBIX H3ICPIKKaX.

17

Mamemamuueckas MoOenb nompedumenbcko2o cnpoca.
17 ®yHKIHMSA 0T€3HOCTH, ee cBoiicTBa. OTHOIICHUE NIPeanoYTeHUs. Moenb 2(1)
OTPeOUTETHCKOTO BEIOOpa. DyHKINN cpoca. 3akoHkI ['occena.

18

Mooenv mescompacnesozo bananca (modensv Jleonmoesa).
18 [Nonsarue nmpoxykTuBHOCTH. J[BOIiCTBeHHAs 3a1a4a B MozenH JIeoHTheBa, e 2(1)
npuObLIbHOCTE. KpHTepuii npogyKTHBHOCTH MoJieu JIeoHTheBa.

19

Bcero: 36 (18)

7.

JABOPATOPHBIE PABOTBI (IABOPATOPHBIN IPAKTUKYM)

1o oucyunnune 1abopamopmwvili NPAKMUKYM He NpedyCcMOmpeH.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB
Ilo oucyunnune ne npedycmompensi Kypcosvle pabomwl, KOHMPOIbHbIE PAOOMbl,

peghepamui.

9. HNEPEYEHb BTECTUPOBAHUEOB K DK3AMEHY

1. MHoxecTBa 1 onepanuy HaJl HUIMH.

2. Tlonsarue ¢pynkiuu. O6macTh onpeneneHus U 0o6aacTb 3Ha4eHnH QyHKIuH. CriocoOb!
3aaHus QYHKIMHA.

3. Kowmnosunus ¢pynknnii. B3anmMHO-01HO3HAYHOE COOTBETCTBUE. TOXKAECTBEHHAS (DYHKITHSL.
OO6patHas pyHKIHS.

4. OcHoBHbIE 351eMeHTapHble QyHKIMU. VX cBolicTBa U rpaduxmy.

5.  OKpecTHOCTb KOHEUHOU 1 OECKOHEUHO yAajJeHHOH Touku. [IpenenbHas Touka MHOXKECTBA.
OTKpBITHIE U 3aMKHYTBIE MHOYKECTBA.

6. Ilpenen ¢pynkuuu B Touke. Ilpenen nmocnenoBaTenbHOCTH KakK YaCTHBIN ciiydail mpeaena
¢yHk1r. OJHOCTOPOHHUE MPEIETIBI.

7. beckoneuHo mainble U OeckOHEYHO OoublIMe BenuuuHbl. (Onpenenenue, cBOICTRa,
CpaBHEHUE).

8. OcHoBHBIE TeOpeMBI 0 npenenax. [Ipeaen MOHOTOHHON (QYHKITUH.

9. 3amedvarenbHBIC MTPEILITHI.

10. HenpepsiBHOCTH (pyHKIIMH. Oniepaiii Ha/l HEMPEPhIBHBIMU (DYHKIHSIMH.

11. HempepbIBHOCTb 3JIeMEHTAPHBIX (PYHKIINH.

12. OpnocroponHss HenpepbIBHOCTH. Knaccudukanus pa3psiBoB. [IpuMeps! pa3pbIBHBIX
GyHKIHIA.

13. CgoiicTBa (yHKIMIA, HETIPEPHIBHBIX Ha OTPE3KE.
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14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.

30.
31.

32.
33.
34.
35.
36.

37.
38.

39.
40.

41.
42.
43.
44,
45.
46.
47.

48.

3aauy NPUBOAAIIME K IOHATHIO TPOU3BOIHON. Onpeenenrne nponu3BOJHOM.
['eomeTpuyecknii MEXaHUYECKU U SKOHOMUYECKUM CMBICI IIPOU3BOIHOM.

OcHOBHBIE TIpaBUIIa HAXOXKICHUS TPOU3BOIHBIX. [IpOoM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
GYHKIIHA.

[Monstue muddepenmuana. ['eomerpuyeckuii cMbica quddepeHnuania.

Huddepennman cioxuoi hyakuun. MaBapranTHOCTH hopMbl nuddepennmana.
HuddepenumpoBanue GpyHKIHHA, 3aJaHHBIX TApaMETPUUYECKH.

[TpousBoaubie U AUdepeHInanbl BEICIIUX MOPSIKOB.

Okcrpemymbl pyHkuuu. Teopema Pepma.

Teopema Poss.

Teopema Jlarpanxa. @opmyna Jlarpanxa.

Teopema Komm. ®opmyna Koru.

®opmyna Teiinopa ¢ octaroursiM wieHoM B (hopme [leano u B popme Jlarpamxka.
IIpencrapnenue Gpynkuuii €%, sin X, cos X, In(1+x) o gpopmysne Teiinopa.

VYcioBue mocTostHcTBa GYHKIIUU HA MTPOMEKYTKE.

VYcnoBre MOHOTOHHOCTH (DYHKIIMU HA MPOMEKYTKE.

Heo0xoanmMoe u 1ocTaToyHOE YCIOBUE SKCTpEeMyMa (DyHKIIHH.

OTpicKkaHre HauOOJIBIIIETO U HANMEHBINETO 3HaUeHHU QyHKIMH, TuddHepeHnupyeMoit Ha
OTpEe3Ke.

Brimykisie u BoruyTteie pyaknun. OmnpeneneHrne HHTEPBaIOB BBITYKIOCTH U BOTHYTOCTH C
MOMOIIBIO IEPBOM U BTOPO# Mpou3BoAHOM. Touku neperuda.

AcCUMITOTHI QYHKIINH.

OxpecTHOCTH ToukH B ripoctpancTse R" . [Ipeien 1 HeNpepbIBHOCTh (GYHKIUH HECKOIbKHX
NIEPEMEHHBIX.

Yacrtubie mpousBoaHble. YacTHbIe U MONHBIN auddepenuansl. ['eoMeTpruueckuii cMbICI
nostHOTO MU depenmmana. KacarenbHas IIIOCKOCTh M HOPMAJTh K TTIOBEPXHOCTH.
DkcTpeMyMbl GYHKIIMN HECKOJIBKUX MepeMeHHbIX. HeoOxonuMoe 1 10cTaTOuHOE YCIIOBUE
AKCTpEMYyMa.

[TonsiTHe MepBOOOPa3HOI U HEONPEEIEHHOIO HHTErpaa.

[Ipocreiimne cBOKCTBA HEONIPEAEIIEHHOIO HHTETPpAJIa U ITPaBUJIa UHTETPUPOBAHUS.
Metoa nocTaHOBKY ( 3aMeHBl IEPEMEHHBIX) [ BBIUMCIICHUS HEOTIPEIETIEHHOTO
MHTETpasa.

WHTerpupoBaHue Mo 4acTsAM MpU BBIYMCICHUN HEONPEAETICHHOTO HHTErpaa.

3aauu, MPUBOJIALINE K MOHATHUIO ONPEENIEHHOr0 UHTerpaia. OnpeneneHue
OTIpeIeNIEeHHOT0 UHTErpaa.

CBolicTBa onpeaeneHHoro HHTerpaia.

OnpeneneHHbI HHTErpal Kak GyHKLUSA BepxHero npezaena. @opmyna HeroToHa-
JleitOuuna.

[TpumeHeHne ciocoOOB MOJCTAHOBKU M HHTETPUPOBAHUS 110 YACTSIM K BBIUMCIICHUIO
OTpeIeNIEHHOr0 UHTEerpaa.

[TonsiTHe yncnoBoro psga. YacTuuHble CyMMBI psifia, OcTaToK psija. OnpenesieHue CyMMBI
psaa, cxogumocTu psiia. Heo6xoanmoe yciaoBue CXOIUMOCTH.

CX0IMMOCTb MOJIOKUTENBHBIX PsIIoB. JlocTaTouHbIE YCIOBHUS CXOOUMOCTH. Teopembl
CpaBHEHWS.

[Tpusnaku Komm u [lanambepa cX0AUMOCTH YHCIIOBBIX PSIOB.

3nakonepemeHHble pabl. [Ipusnak JleiiOnuna.

AOGCon0oTHAs M YCIIOBHAS CXOAMMOCTD YHCIIOBBIX PSAIOB.

[TonsiTre GpyHKIMOHAIBHOTO psifia U 00JaCTh €ro cXoAuMOocTH. O6JIacTh CXOAUMOCTH U
panuyc CXOIMMOCTH CTENEeHHOTo psiaa. Teopema AGerns.

Pasnoxxenue ¢pynkumii B psag Teitnopa. Psin Maknopena.
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49. Pasznoxkenue B psjg MakjiopeHa a1eMeHTapHbIX GyHKIuii €9, sin X, cos X, In(1+x).

50. BekropHoe npou3Be[eHHE BEKTOPOB, €r0 CBOMCTBA U BhIpaXKEHHE Yepe3 IeKapTOBbI
KOOpJMHATBHI.

51. CmemanHoe Mpou3BeCHHE BEKTOPOB, €r0 CBOMCTBA U BBIPAXKEHHE Yepe3 JIeKapTOBbI
KoopanHaThl. HeoOXoanMble U 10CTaTOYHBIE YCIOBUS JIMHEHHOM 3aBUCUMOCTH TPeX
BeKTOpoB. O0beM napasuienenumneaa.

52. Cucrembl THHEWHBIX ypaBHEeHUH. OCHOBHBIC MOHATHS U OTPEICIICHUs. DICeMEHTapHbIC
npeoOpa3oBaHMsI CHCTEM JIMHEWHBIX ypaBHeHu. Merox ["aycca.

53. Ompepnenurenu n-ro nopsiaka. CBolicTBa onpeaenuTeneii. MUHOPHI U alreOpandecKue
JOTIOTHEeHU. Beruncienue onpeaenuress pa3ioKeHueM 0 CTPOKE WIIH CTOJIOIY.

54. OmnpeneneHue BEKTOPHOTO NPOCTpaHCTBA. [IpuMepsl BEKTOPHBIX IPOCTPAHCTB.

55. Marpuiisl u onepauuu Hag HUMU. YacTHbIe BUbl MaTpull. OOpaTHas MaTpulia U ee
BbIUMCIICHHE. PenieHne MaTpU4YHbIX YpaBHEHUM.

56. MatpuyHas 3anich CUCTEMBI JIMHEHHBIX ypaBHeHH. [IpaBmiio Kpamepa.

57. Cucrtembl TMHEWHBIX HEOJTHOPOIHBIX YpaBHEHUN. BekTopHas 3amnuch CUCTEMbI JIMHEWHBIX
ypaBHenuil. Teopema Kponekepa-Kanemnmu. CTpykTypa MHOKECTBA PEIIEHUN CUCTEMBI
JIMHENHBIX HEOJHOPOAHBIX YPAaBHEHH.

58. OO6mas 3a1a4a Ha SKCTPEMYM, TOHATHE JIOKATFHOTO M TII00ATBHOTO SKCTPEMYyMA.

59. 3amaua Ha 6€3yCIOBHBIN SKCTPEMYM IS (PYHKIIMH HECKOJIBKUX MEpEMEHHbBIX. Teopema
®epma (HEOOXOIMMOE YCIIOBUE IKCTPEMYMaA).

60. BesycnoBHslii s3kcTpemMyM. Teopema 0 T0CTaTOUHBIX YCIOBUSIX.

61. 3amgaua HenmuHEHHOTO MporpamMMupoBanus (Teopema Kapyma-J[xoHa).

62. Brimykisie MHOKecTBa. Beimykibsie hynkuuu. Juddepenimanbapie cBOWCTBA BBITYKIIBIX
(GyHKIMIA.

63. CennoBas TOUKa, TEOpEMa O CEUIOBOIl TOUKE.

64. 3amada BBITYKIJIOTO MporpammupoBanus, Teopema Kyna-Takkepa.

65. 3agaua nunerinoro nporpammupoBanus (JIIT). /IBoiictBennas 3anaya JII1. Teopembr
JIBOMICTBEHHOCTH

66. IIpousBoacTBeHHBIE (PYHKIIUH, UX CBOMCTBA.

67. MynbTHIIMKAaTHBHAS TIPOU3BO/ICTBEHHAs PYHKIHS, ee cBoiicTBa. @yHkiusa Koba-/{yrmaca.

68. DnacTU4yHOCTH BbIMycKa 1o ¢pakTopaM. Hopma 3amerienus Gpaktopos.

69. Maxkcummsanus npuObLUTH 03 orpaHHYeHH Ha (PaKTOPEI.

70. Maxkcumu3anus npuObUIM ¢ OrpaHMYEHHEM Ha (DaKTOPHI.

71. OcHOBBI TEOPUHU TOTPEOUTEITHCKOTO CIIpOca, (PYHKITUS MOJIE3HOCTH, €€ CBOMCTBA.

72. TlocraHOoBKa 3aauu MOTPEOUTENBCKOIO cripoca. 3akoHbl ['occeHa.

73. Monenb JIeoHTbEBa, MPOIYKTUBHOCTb.

74. JlBoiicTBeHHas 3a7aya B MojielH JICOHTheBa, MPUOBUILHOCTb.

10. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

®opma 00yueHus _ ouyHas
Ha3sBanue pasnesoB u TeM Bua camocrosiTeabHOM Oonem B ®opma
padoTsl (npopabomka qacax KOHTPOJISA
Yyueonozo mamepuana, (nposepka
peuwienue 3aoau, peghepam, peutenusn
00K1a0, KOHMPOJIbHAA 3aoau,
paboma, noozomoeka K coaue pehepama u
3auema, IK3amena u op.) op.)

MHuoxecTBa U QyHKITHH ITpopaboTka yueGHOTO MaTepuania, 6 TectupoBanue

peuICHUC 3a1a4 Pemenue 3aga4
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IIpenen pyHKIAH [TpopaboTka yuebHOTO MaTepuaia, 6 TectupoBanue
pelIeHUE 3aad Pemenne 3amau
HenpepsBHOCTD QyHKITHH ITpopaboTka yueOHOTO MaTepuania, 6 TectupoBanue
peleHue 3aaaq Pemrenue 3anau
[IpousBoanast u nuddepeniman [TpopaboTka yueOHOrO MaTepuana, 6 TectupoBanne
peleHue 3aaaq Pemrenue 3anau
OCHOBHBIE TEOPEMEI [TpopaboTka yueOHOrO MaTepuana, 6 TectupoBanne
JuddepeHInanIbsHOT0 HCUUCIICHUS peleHue 3aaaq Pemrenue 3anau
[Mpumenenne muddepennmansHOro [TpopaboTka yueOHOrO MaTepuana, TectupoBanue
WCYHCIICHUS JJIs1 HCCIIEIOBAHMS peleHue 3aaaq 6 Pewrenue 3anau
($yHKIMI 1 TOCTpOEHHs TpaduKOB
@OyHKINM HECKOJIBKUX TIEPEMEHHBIX [TpopaboTka yueOHOrO MaTepuana, 6 TectupoBanne
peleHue 3aaaq Pemrenue 3anau
Wnterpan [TpopaboTka yueOHOro MaTepuana, 6 TectupoBanne
pelIeHue 3aaaq Pemenne 3amau
Psier IIpopaboTka yueOHOTO MaTepuania, 6 TectupoBanue
peleHue 3aaad Pemenne 3amau
BekTop, BeKTOpHBIE IPOCTPAHCTBA ITpopaboTka yueOHOTO MaTepHana, 6 TectupoBanne
peleHue 3aaaq Pemenne 3amau
CucTeMbl TMHEHHBIX YPaBHEHUI [IpopaboTka yueOHOTO MaTepuania, 6 TectupoBanue
peleHne 3aaaq Pemenne 3amau
Marpuiipl, onpenenuTesn ITpopaboTka yueOHOTO MaTepHana, 6 TectupoBanne
pelIeHue 3aad Pemenue 3amau
3aga4a Ha 6€3yCIIOBHBII SKCTpEMYM ITpopaboTka yueOHOTO MaTepHana, 6 TectupoBanne
peleHue 3aaaq Pemrenue 3anau
3amava HETUHEWHOTO IIpopaboTka yueOHOro Marepuaa 6 TectupoBanue
nporpamMupoBanus. CeayioBas TOUKa
Beimmykiible MHOXKECTBa M BBIITYKJIbIE [TpopaboTka yueOHOrO MaTepHaia TectupoBanue
¢yHkpy. 3a1a4a BBITYKIOTO 6
NporpaMMUpPOBaH
Metoa pOU3BOCTBEHHBIX (DYHKITHIT IIpopaboTka yueOHOro Marepuaa 6 TectupoBanue
Moienb OTPeOUTENBCKOTO CIIpoca [IpopaboTka yaeOHOTO MaTepuana 6 TectupoBanue
Mognens JIeoHTheBa [IpopaboTka yueOHOTO MaTepuasa 6 TectupoBanue
®dopma 00yueHus  3a04Has
Ha3BaHnue pa3esnoB u TeMm Bua camocrositesibHOM Oo6beM B ®opma
padoTtsl (npopabomka yacax KOHTPOJISA
yuebH020 mamepuana, (nposepka
pewienue 3aoay, pepepam, peuienus
00K1a0, KOHMPOJIbHAA 3aoau,
paoboma, noozomoeka K coaue pehepama u
3auema, IK3amena u op.) op.)
MHoxecTBa U QyHKIHN ITpopaboTka yueGHOTO MaTepuania, 8.5 TectupoBanue
peleHue 3aaaq ’ Pemrenue 3amau
[Mpenen dynkmn ITpopaboTka yueOHOTrO MaTepuana, 85 TectupoBanne
peleHue 3aaaq ’ Pemrenue 3anau
HenpepsiBHOCTS pyHKINT ITpopaboTka yueOHOTrO MaTepuana, 85 TectupoBanne
peleHue 3aaaq ’ Pemrenue 3amau
[IpousBoanast n muddepenman ITpopaboTka yueOHOTrO MaTepuana, 8.5 TectupoBanne
peleHue 3aaaq ’ Pemrenue 3anau
OCHOBHBIE TEOPEMEI ITpopaboTka yueOHOTrO MaTepuana, 8.5 TectupoBanne
JuddepeHnInaIbsHOT0 HCUNCICHUS peleHue 3aaaq ’ Pemrenue 3anau
[Mpumenenne muddepenumansHOro ITpopaboTka yueOHOTrO MaTepuana, TectupoBanne
WCUYHCIICHUS JJIS1 HCCIIeIOBAHMS peleHue 3aaaq 8,5 Pemrenue 3anau

(hyHKIMH 1 TOCTpOeHHs TpauKOB
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OYHKIIUHA HECKOJIBKUX TIEPEMEHHBIX [TpopaboTka yuebHOTO MaTepuaia, 8.5 TectupoBanue
pelieHue 3aaau ! Pewenne 3amau

WuTerpan ITpopaboTka yueOHOTO MaTepuania, 8.5 TectupoBanue
peuieHue 3a1a4 ! Pewmenue 3anau

Psinpt [TpopaboTka yueOHOrO MaTepuana, 8.5 TectupoBanue
peuieHue 3a1a4 ! Pewmenue 3anau

BexTtop, BeKTOpHBIE IPOCTPaHCTBA [TpopaboTka yueOHOrO MaTepuana, 8.5 TectupoBanue
peuieHue 3a1a4 ! Pewmenue 3anau

CucteMbl TUHEHHBIX YpaBHEHUIA [TpopaboTka yueOHOrO MaTepuana, 8.5 TectupoBanue
pelienue 3anaqy ! Pemienne 3anau

Martpurisl, onpeaenuTenu [TpopaboTka yueOHOrO MaTepuana, 8.5 TectupoBanue
pelienue 3anaqy ! Pemienne 3anau

3ana4a Ha 6€3yCIIOBHBII HKCTPEMYM [TpopaboTka yueOHOrO MaTepuana, 8.5 TectupoBanue
peulenue 3aaa4 !

3anada HETUHEHHOTO [TpopaboTka yueOHOTrO MaTepuana 8.5 TectupoBanue

nporpammupoBanust. CemyioBas TOUKa !

Brinykible MHOXKECTBA U BBITYKIIBIE IIpopaboTka yueOHOTO MaTeprana TectupoBanue

GbyHKUMY. 3a1a4a BEITYKIOTO 8,5

MIPOrpaMMHUPOBAH

MeTton mpon3BOICTBECHHBIX (YHKITHI [IpopaboTka yueOHOTO MaTepraa 8,5 TectupoBanue

Moﬂen], HOTpeﬁl/ITeJILCKOFO crpoca Hpopa60T1<a yqe6Horo Matepualia 8’5 TeCTI/IpOBaHI/Ie

Monens JleoHThEBA [IpopaboTka yueOHOTO MaTeprana 8,5 TectupoBanue

,Z[JISI CaMOCTOATCIIBHOIO H3Y4YCHUA KW OCBOCHHUA JUCHUITIIMHBI
HCIIOJIb30BaTh HCTOYHUKH U3 CIIUCKA OCHOBHOM M HOHOHHHTGHBHOﬁ JIMTCPATYPHI:

oOyugaromemMycss HE0O0X0IUMO

Jlutepatypa (cchlTka HA HOMEpP B CIIHCKE JINTEPATYPHI) dopma KOHTPOJISl yCIIEeBAEMOCTH
OcHoBHast TuTepaTypa JlononHuTeIbHAS

JUTepaTypa
Nel, 3 Nel,2,3,4 Pemenue 3amau

CryneHTHl BBIOMHSIOT 3aJaHWs, CAMOCTOSTENBHO oOpamasch K y4eOHOU nuTeparype.
[IpoBepka BBIMOTHEHUS 3aJaHUN OCYIIECTBIICTCS MyTEM TMPOBEPKU [OMAIIHUX 3a/laHui U
yctHoro TecTupoBaHMea Ha TPAKTUYECKUX 3aHATUAX. J[ns MeTomudeckoro obecredeHus
CaMOCTOSITENILHOM pabOTHI CTYJEHTOB pa3paboTaHbl MeYaTHBIE y4eOHbIE TTOCOOS], OXBATHIBAIOIIINE
BCE TEMbI Kypca, BBIHECEHHBIE HA CAMOCTOSITEIbHOE U3yUEHUE.
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11. YYEBHO-METOJUYECKOE U ”TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLHMUIIAHBI

a) CniucoK peKoMeHyeMOoil JIUTepaTypbl

OcHoBHasi iUTEpaTypa:

1.I'apmam, A. H. DKOHOMHKO-MaTeMaTHYECKHE METOJbI M MPUKIIATHBIC MOACIH : YICOHUK JIs
OakanaBpuata u Mmaructparypsl / A. H. I'apmamr, . B. Opaoa, B. B. ®enocees ; moa penaxiuei
B. B. ®enoceeBa. — 4-¢ usm., nepepad. u gomn. — Mocksa : M3natenscTBo FOpaiit, 2019. — 328
c. — (bakanaBp u maructp. Akagemudeckuii kypc). — ISBN 978-5-9916-3698-8. — Teker
anekrponnsiii // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/406453

2. Konemaes, B. A. MaTemaTnyeckast 5KOHOMHKA : yucOHMK i1 By30B / B. A. KoiemaeB. — 3-¢
m3a. — Mocksa : JOHUTU-JAHA, 2017. — 399 c. — ISBN 5-238-00794-9. — Tekcr :
QJIEKTPOHHBIA // DnexkTpoHHO-OuOmmoTeunas cucrema [PR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/81793.html

JlonoTHUTeIbLHAS JTUTEpaTypa:

1.babarines, B. A. Marematudeckue MeTobl (DMHAHCOBOIO aHalM3a : y4eOHOe IMocoOue s
By30B / B. A. babGaiines, B. b. 'ncun. — 2-e u3z., ucnp. u gon. — Mocksa : M3naTenbcTBo
IOpaiit, 2019. — 215 c¢. — (YuuBepcutetsl Poccun). — ISBN 978-5-534-08074-2. — Tekcr :
anextponnsii / DBC KOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/441828
YueOHO-MeToqUYeCKasi JIuTepaTypa:

1.JIyromkur WM. B.Matemarudeckue MOJEIU PEKIAMHBIX PacXoa0B [DIEKTPOHHBIN pecype]| :
yue6. mocobue / W. B. Jlyromkun; Yal'V, UDub. - Vmesaosck : Yal'V, 2016. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/423

2. JIyromkna U. B.MeToauveckne peKOMEHIalluy AJIsi CEMUHAPCKUX (MPAKTUYECKUX ) 3aHATUN U
CaMOCTOSITEIILHOM paOOThI IO TUCHHUIUTHHE "MaTreMaTH4eCKHe METOIbI B 9KOHOMHUKE' JIJIst
cryneaToB YI'CH "38.00.00 DxonomuKka u ynpasieHue" [ DneKTpoHHEIH pecype] / U.
B.Jlyromkun; Y'Y, UDub. - Vaesnosck : Yal'V, 2018. -— URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/2130

CormacoeaHo:
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https://biblio-online.ru/bcode/406453
https://biblio-online.ru/bcode/441828
http://lib.ulsu.ru/MegaPro/Download/MObject/423
http://lib.ulsu.ru/MegaPro/Download/MObject/2130
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) Mpor pammuoe nbecnevenne
i. OC Windows
2. Micresoft Office
3. «iC:HIpeanpuatie 8. Kommnexr ni1s ofyyenus 8 BLIcnms u CpeAHEX y1eOHbIX
FABCUACHUAK
4. Statistica Academic for Windows
5. Komnaexr [0 "Vuusepean" ("dunnncosuii anamns + Oncirxe 6msncca’
"MusecTiun0EREE aHa’, "bowker" 1 "Onenxka wempuxmvoctn”)
6. Anrunnarmar BY3
8) lpopeccaonantirie fa3ur sanneix, HIGopPMALNOHHE-CHPABOYHBIE CHCTEMBI

L Dnexrponno-6ndanoreuneic eneremne:

I.1. IPRbooks [nexrpormti pecype]: anmertponmo-Gubmmoreunan cucrema rpynia
Komnase# Af ITi 9p Menma . - Jnexrpos. aan. - Caparor |, [2019]. - Pencay .:mc'l:ynn:
http: A www.ipebookshop.ru.

1.2, KOPAUT [Dnexrponmuiii  pecype]: wexrponno-Gubamorevsay  cucrena / Q00
neKrpossHoe Hanarenscrso  JOPAWT. - Baertpon.aan. — Mocksa | [2019]. - Peumcn
Aocryna: htips:/www, biblio-anling, n,

L3. Koneyawraur erysenta [Dnexrpomnisiit pecype]: 3nex1ponno-Grubaporessian cucresa |
QOO Mommrexpecype. - Dmextpomgas. — Mockns, [2019] - Pewonu AocTyn:
hipwww stndentlibrary.ru/pages'catalozue. btml.

3. Baja qannuix mepHOANYCCKHX Msanumii [DackTponHLIA pecype] : AICKTPOHHEIE KYPHATH
f 000 UBMC. - OSnexrpomsan. - Mocksa, [2019]. - Pexam  mocryna:
hups//dlib.esstview.com'browsaudh/i 2.

4 Haunomaasnan  exiponmast OudanoreRa [INeKTPOHHbIA pecype]:  WRKTPORHAT

_ Bunrotexa, - Drexrpos.man. — Mocxoa, [2019]. - Pesum nocryna: hitps {120, p.

3. Jaexrponnas Gubamorexa muecepranait PTB [Daexrpommut pecype]: amertponsas
Gulimotexa / ®I'BY PTB. - Jnexrpon.gan. — Mocksa, [2019]. - Pewmm nocTyna:
https://dvs. rsl.ru.

6. Deneparnuiie HRGOPMALUNOHHE-00pATENATEILHEIC TOPTATLY

6.1. Hupopyaunonsas cEcreMa EJMHOE 0EHO JIOCTYIE K ODDAIORATE LKEM pecypeas, Pesn
aecryna: hitp/'window.edusu

6.2, @eneparenLii nopran Poceiiickoe ofpasosarse. Penom zocryna: http:/'www.cdwru

7. OtipazoBaTetbueie pecypem Yl V: s

7.1. Dackrponnen Gubanorexa Y'Y, Peswm aoctyna ship:/ libulsuraMegalro/Weh

7.2. Obpasoparemsuuit nopran ¥al'V. Pesmv nocryna shitp:Vedu.ulsary

Coraaconaro:

et et Fecd V| La R azibe S~ S8 Mo
AQsNCTy Ccompymisnn YHTa1 oo TS T

11. MATEPUAJTbHO-TEXHUYECKOE OBECIIEYEHHE JUCHUATIINHBI
(MOJTYJIST)

Aynuropun JUisi TPOBEAEHUS JIEKUMOHHBIX M CEMHHApPCKUX 3aHATUI OCHAIIEHHOE
MIPOEKTOPOM, HOYTOYKOM, ayJIuo000pyloBaHMEM Uil MPOCMOTpa BUAEO (akToBbId 3ai, 703,
709 u 1p. ayIUTOPHH).

AynuTtopun, 000pyA0BaHHbIE HHTEPAKTUBHBIMU gockamu (603, 611)

Aynuropun Ui MPOBEJIEHUS TECTUPOBAHMSI U CaMOCTOSITENIBHOM PabOThI CTYAEHTOB C
BBIXOJIOM B MHTEpHET, Komil.kjacc Ne806 (kopmyc mo yi. Ilymkunckas, 4a), 1 cepsep u 16
pabounx mect (MS Office).

Yuranbuelii 3a1 (803 ayautopus) ¢ KOMIIBIOTEPU3UPOBAHHBIMU pabOUYUMHU MECTaMHU JIJIst
paloOThI € IEKTPOHHBIMU OMOJIMOTEUHBIMU CUCTEMAMH, KaTaJIOTOM U T.J.

13. CHEHUAJIBHBIE YCJIIOBHUSA JJIS1 OBYYAIOIIUXCS C OI'PAHUYEHHBIMU
BO3MOXHOCTAMMU 3/10POBbA

B cnygae HeEoOXomUMOCTH OOyYalOmUMCS, W3 YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOKHOCTSIMU 3JIOpPOBbsI (ITO 3asBJICHHUIO OOYYaloIIerocs), MOTYT TMpeJjaratbCcsi OAHU W3
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CIICAYIONIMX BapUaHTOB BOCHPHUATHS HWHQPOPMAMKM C YYSTOM WX HWHIUBUAYAIbHBIX
MCUXO0(PU3NIECKIX 0COOCHHOCTEH:

— JJIA JIAL ¢ HAPYIICHUAMUA 3pCHUA: MHAUBUAYAJIBHBIC 3aIaHUA U KOHCYJIbTAllUH,

— JUId JUI C HapyUIeHUSIMM Ciyxa: B Ie4yaTHOH ¢opme, B (QopMme 3IEKTPOHHOTO
JIOKYMEHTa, MH/IMBUTyaJIbHbIC 3aJJaHUSI U KOHCYJIbTAIlUY;

— I JdI ¢ HAapYHWCHUAMH OIIOPHO-ABHUIATCIBHOI'O ariapara: B IeYaTHOM (bopMe; B
q)opMe QJICKTPOHHOI'O JOKYMCHTA, MHIANBUAYAJIbHBIC 3a/IaHUS U KOHCYJIbTAllUU.

PazpaboTunku Otkun A.E.

Jlyromxkun 1.B.



