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I12-21: Pa6ouas nporpamma aucuumuinasl 51.0.07 «MatemaTuueckuid aHanus»

1.Pa6ouas nporpamma aucuumiuHbl b1.0.07 «MaTteMaTHYeCKUil aHAJIN3»
AJasa OakajgaBpuata HanpaJjeHusi nmoarorosku 38.03.01 Dxonomuka, npodpuin
noaAroroBku «lugposass 3k0HOMUKA».

2.1lepeyeHp NUIAHHPYEMBIX Ppe3yJbTAaTOB O0y4YeHUs] IO JIMCHMILIMHE,
COOTHECEHHBIX C IJVIAHMPYEMBIMH PpPe3yJbTATAMH OCBOCHUSI 00pPa30BaTeJbHOM
NPOrpamMMmblI

2.1. Leapb u 3aga4u M3y4eHUs AMCHMILIMHBI (MOYJIs1)

Ienv oucyunaunvt (Moodyns):
— OCBOEHHE OCHOBHBIX METOJOB MaTEMaTHYECKOI'O aHajau3a, HEOOXOIMMBIX s
U3Yy4YEHHUs OOLIETEOPETUUECKUX U CIIELMAIBHBIX JUCLUIUIMH; Pa3BUTUE JOITMUYECKOrO U
QITOPUTMUYECKOTO MBIIUICHHS; TOBBIIICHHE OOIIeH MaTeMaTUYeCKON KyJbTYypHI;
(dopMHpOBaHHE HABBIKOB (popMaM3allMM MOJENIEH pPEaTbHBIX MPOLIECCOB; aHAINU3a
CUCTEM, MpPOLIECCOB M SABJICHUN MpPHU IMOUCKE ONTHUMAJIbHBIX PELICHUN U BBIOOpE
HaWJIy4dlIuX CHOCOOOB peaju3allMi 3THX PEUICHUH; BhIpaOOTKa HMCCIEI0BATEIBCKUX
HAaBBIKOB M YMEHHU CaMOCTOSITEIBHOIO aHAIN3a IPUKIAAHBIX 33]1a4.

Yueonwie 3a0auu oucyunaunvt (modyns):

— (opmupoBanue HEOOXOIUMOTO YpPOBHA (YyHIAMEHTAIBHOW MaTeMaTHYECKON
MOJATOTOBKH 00YYarOINXCS;
— OpHEeHTanus 00y4YaloIUXCs HA MCIOJb30BaHUE METOJIOB MAaTEMAaTUYECKOTO aHaN3a
P PEIICHUN TTPUKIIATHBIX 3a/1a4;
— 0o0yueHrHe OCHOBHBIM MAaTEMaTUYECKHUM METOJaM, HEOOXOIUMBIM IS aHadnu3a u
MOJEIUPOBAHUS IPOLIECCOB, SBJICHUM, YCTPOUCTB.
2.2. Ilnanupyembie pe3yabTaThl 0CBOCHUS JUCHUNIIHHBI

IIpouecc uzyuenusa aucuumuinHbel b1.0.07 «Martematndyeckuii aHajin3» HaIpaBJIeH
Ha (hOPMUPOBAHUE CIEAYIOIUX KOMIETEHIIUNA:
VYK-1 - CnocobeH ocyiiecTBIsATh MOUCK, KPUTUYECKHUM aHaIM3 U CUHTE3 MH(pOpMaluu,
MPUMEHATh CUCTEMHBIN MOAXO/I AJI PEIICHUS TOCTaBICHHBIX 3a/1a4
OIIK-2 - CrnocobeH ocCymiecTBIsATh cOOp, 0OpabOTKYy M CTAaTUCTHYECKUM aHau3
JaHHBIX, HEOOXOIUMBIX JIJIsl PEIICHUSI TOCTABJICHHBIX 9KOHOMHYECKUX 3a/a4;

B pe3ynbTaTe n3ydeHus AUCIUIUIMHBI CTYACHT JIOJKEH:

3HaTh:

— OCHOBBI ~ MAaTeMaTHMYEeCKOTO  aHalih3a, HEeOoOXOAUMble Uil  PEIICHUS
skoHomuueckux 3amad (YK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-1.5);

— OCHOBHbIE 0a30Bble TOHATHS W ONpPEACNICHUs TEOPUU MHOMKECTB, TEOpPUU
npeaesoB AU PepeHInalIbHOTO0 U UHTErPAIbHOTO MCYUCIICHUS, TEOPUU PSJIOB,
Teopur 0OBIKHOBEHHBIX AudepeHnunanbubix ypasuenuit (OIIK 2.1);

— OCHOBHBIE CBOMCTBa TIOCIEAOBATEIbHOCTEH, DSIEMEHTApHBIX  (DYHKIIMIA,
YHCIIOBBIX, (PYHKIIMOHAJIBHBIX, cTeneHHbIX psaoB (OIIK 2.1);

— METOJIbl ACCUMIITOTHYECKOTO W OKCTPEMaJIbHOTO aHaln3a (QYHKIUA U
MOCJIEA0BATEILHOCTEM, METOIbI TTOMCKA UHTETpaioB U mpou3BoanHbix (OIIK 2.1);
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— TEOPETUYECKHUE OCHOBHI pelieHus AUQPPEepeHINATBHBIX yYPAaBHEHUH W CHUCTEM
g depeHINATBHBIX YPAaBHEHHUH, THHEHHBIX PA3HOCTHBIX YPAaBHEHUHN U CUCTEM C
MOCTOSIHHBIMHM BEIIIECTBCHHBIMH KOA(D(PHUITMEHTAMU W MCCIIEIOBAaHMS BOIIPOCOB
ycroituuBoctu (OIIK 2.1);

YMmers:

— MPUMEHSTh METOJbl MaTeMAaTHYECKOr0 aHaliu3a U Teopuu AuddepeHIrnaibHbIX
YpaBHEHUHN [JIsl pElIeHUS SKOHOMUYECKHX M yrnpapieHueckux 3agad (YK-1.1,
VYK-1.2, VK-1.3, YK-1.4, YK-1.5);

— CTPOUTH MATEMATUUYECKUE MOJEIN OCHOBHBIX CUCTEM U MPOILIECCOB B 3KOHOMUKE
u ynpasnenuu (OIIK 2.1);

— pemaTth 3a1auu, GOPMYTUPYEMbIE B PA3HBIX pa3/eiax MaTeMaTHIYeCKOTO aHaIn3a

u Teopuu nuddepeHmanbHbIX YPaBHEHUH, U OIIEHUBATH TOYHOCTH MOTYYaeMbIX
pemennii (OI1K 2.1);

— MOJB30BAThCSl COBPEMEHHOW  BBIUMUCIUTEIBHOM TEXHUKOW B  0o0beMe,
HEOO0XO0MMOM IS peIIeHUs orpeieeHHoro Habopa yueoHnbix 3amad (OI1K 2.1);

Baaners:

— HaBBIKAMH MIPUMEHEHUSI COBPEMEHHOTO MaTeMaTHYeCKOro MHCTPyMEHTapus IS
penieHusl 3KOHOMUYECKuX M ynpasieHueckux 3anad (YK-1.1, YK-1.2, YVK-1.3,
YK-1.4, YK-1.5);

— METOJIMKOM MOCTPOEHHUS, aHAJIN3a U IPUMEHEHHUsI MAaTEMATUYECKUX MOJIEEeH TSt

OLCHKHU COCTOSAHUSA W IIPOrHo3a pa3dBUTUA OKOHOMHUYCCKHUX SIBJIEHUU U mpouccCoB
(OTIK 2.1);

— TEXHUKaMW CyYMMHUPOBAHUS WICHOB psJla, IOMCKAa JKCTpeMyMa, ITOMCKa
ACUMIITOT, TOWCKA WHTETPAJIOB W TPOW3BOJHBIX, PEHICHUS OOBIKHOBEHHBIX
muddepennmnanpabix ypaBuenuit (OIIK 2.1).

3. MecTto qucuuniaunsl B crpykrype OIIOIL.

Hucunnaunaa b1.0.07 «MaTemaTHdecKuil aHaln3» OTHOCHTCS K JTUCIUILIMHAM
00s13aTeNbHON YacTH y4eOHOTO IMJIaHa.

4. O0beM TMCHUNIMHBI (MOTYJIs1)
(B 3a4eTHBIX €AWHHUIIAX C YKa3aHWEM KOJIMYECTBA aKAJIEMHUYECKUX WU
ACTPOHOMUYECKHX YacOB, BBIJICICHHBIX HAa KOHTAKTHYIO pabOTy OOyYarommxcs ¢
npernojaBaresieM (10 BUAAM YYCOHBIX 3aHATHH) W Ha CaMOCTOSATEIbHYIO pPaboOTy
00yJaroIIIXCsl)

KoHTakTHbIE Yachl
Oo0mee KOJI-BO Konrpoins
Cemectp KOJI-BO 3au. 126. |"P2| cem. CP (Bpemst Ha
9acoB €IMHHI] Beero | sex e us3 KOHTPOJIB)
1 108 3 60 18 42 48 3a
2 108 3 94 18 36 27 Ok3 (27 4.)
Htoro mo OPO 216 6 114 36 78 75 27




5. Copep:kaHue AUCUMILUIMHBI (MOAYJis1) (CTPYKTYPHMPOBAHHOE IO TeMaM
(pa3genaM) ¢ yKazaHMeM OTBEJAEHHOI0 HA HUX KOJHYECTBA aKaAeMUYeCKHMX WJIH
ACTPOHOMHUYECKHMX YaCOB U BH/I0B YU4eOHBIX 3aHATHI)

KomnuectBo yacoB

HaumeHnoBanue teM ouHasi popma 3a04Hasi popma Dopia
. TEKYIIEro
a371eJ10B, MOLYJIEH = e
(pasz nyJieit) § B TOM YHCJIE § B TOM YHCJIE KOHTPOJIST
Bl 1 | a6 mp |cem| U3 | CP B n |na6 mp |cem| U3 | CP
1 213|4|5|6|7|8]|9|10]11|12|13|14]15 16

Mogayas 1. {uddepenuuanbHoe ucHucaenne PyHKIMU OJHOI NepeMeHHOo
Tema 1. MHOXecCTBa 1 7 1 5 4 KOHTPOJIBHAS
oreparyy HaJl HUMH pabora
Tewma 2. Oynkun 7 1 2 4 KOHTPOIbHAs

pabota
Tewma 3.
KOHTpPOJIbHasA
TTocimenoBaTeIbHOCTH 8 2 2 4 pabora
U UX TpeJien
Tema 4. Hpe):[en 10 2 4 4 KOHTp60J'H>Ha5{
Q)yHKI_II/II/I pabora
Tema 5. [TonsiTue
19 KOHTpPOJIbHaA
;enpepHBHom 711 2 4 patora
VHKITUH
Tewma 6. Ilonstre
HpOI/I3BO,Z[HOI71 9 1 4 4 KOHTPOJIbHAS
(l)yHKHI/H/I H pabora
mnddepeHnrana
Tema 7.
[Ipon3BoaHbIE U KOHTpOJIbHAs
911 4 4 6
IuddepeHnnansl pabora
BBICIIIHUX MTOPSIIKOB,
Tema 8. [Ipunoxenue
IudQepeHnInansHOTO 9 |1 4 4 KOHTPOJBHAs
ucYHCIeHUs PYHKIUU pa6ora
OJIHOM MepeMeHHOU
Mopyas 2. UaTerpajibHOe HcunciaeHne GyHKIMA OJHON NepeMeHHOH
Tema 9.

19 KOHTpPOJIbHaA
HeomnpeneneHHbiit 20| 4 10 6 paGora
HWHTETpa
Tewma 10.

v KOHTpPOJIbHasA
OnpeneneHnbIi 10| 2 4 4 pabota
HHTETpal
Tema 11.

19 KOHTpPOJIbHaA
HecoOcTBennsrit 12| 2 4 6 paora
HMHTETpa

Bcero dacos 3a
108 18 42 48
1 cemecTp
dopmMa NPOMEX.
P P 3auer

KOHTPOJIA

Moayas 3. Iuddepennuaibaoe ucuuciaenne pynkunii Muorux nepemeHusix (OMII). KpaTabie

HHTErpaJjibl. YucaoBblie q)y}lKlII/IOHaJIbele PHAABI.




Tema 12. MHoxkecTBa
1 QYHKIIAU B N-

4 1 1 2 KOHTpPOJIbHasA
MEPHOM METPHUUYCCKOM pabota
MPOCTPAHCTBE
Tema 13. Ilpenen u 4 1 1 5 KOHTpOJbHAS
HernpepblBHOCT OMIT pabora
Tema 14.
T (1) (bepeHquyeMLIe 7 1 4 2 KOHTpOJIbHAs
pabota
OMII
Tema 15. YactHbIE
MPOU3BOAHBIC U
ILH(I)(I)CPGHHI/I%IHH 7 1 4 5 KOHTPOJIbHAS
BBICIINX MOPSIIKOB pabora
OMII. Dopmyiia
Teitnopa
Tema 16. HesiBHO
3aganueie ®MII u 5 1 2 2 KOH;:;;I::M
OTOOpaKCHHS
Tema 17. 33.2[3.‘11/1 Ha 5 1 2 2 KOHTPOJIbHAS
YCIIOBHBIH SKCTPEMYM pabora
Tewma 18. Beimykisie
MHOKecTBa 1 OMII B 5 1 2 2 KOHTpOJIbHAS
METPHUECKOM pabora
MPOCTPAHCTBE
Tema 19. KpaTHLIC 7 1 4 2 KOHTpPOJIbHAs
MHTETPaIIbI pabora
Tema 20. YucnoBrle 5 1 2 2 KOHTPOJIbHAs
pAIBI pabota
Tema 21.
KOHTpPOJIbHasA
DyHKIIMOHAIBHBIE 7 1 4 2 paGora
pAlbl
Monayas 4. InddepeHnnanbHbie 1 Pa3HOCTHBIC YPABHCHHSA
Tema 22. OcHOBHBIE
IMOHATHUA TCOPUU 3 1 1 1 KOHTpOJIbHAS
muddepeHInaTbHBIX pabora
ypaBHEHUI
Tema 23.
Huddepennmansabie
ypaBHEHHUS TIEPBOTO
KOHTpPOJIbHaA
MOpsIIKa
pAaKa, 3 1 1 1 pabora
paspelieHHbIe
OTHOCHUTEJILHO NIEPBOM
MPOU3BOIHOM
Tema 24. JIuneitabie
HH(I)(I)CPGHHI/IEUIBHHC 4 1 2 1 KOHTPOJIbHAs
ypaBHEHHS N-TO pabora
MopsiKa
Tema 25. JIuneiiapie
CHCTEMBI 4 1 2 1 KOHTpPOJIbHAs
I QepeHInanbHBIX pabora
ypaBHEHUI




Tewma 26. Teopus
YCTOHYMBOCTU

KOHTPOJIbHAS
pabota

Tewma 27. PasnoctHbIe
YpaBHEHUS TIEPBOTO 3|11 1 1
TopsIIKa

KOHTPOJIbHAS
pabota

Tema 28.

Y CcTOMYHUBOCTH
ITOJIOKEHUS
paBHOBeCHS
Pa3HOCTHBIX
ypaBHEHUI U CUCTEM
Pa3HOCTHBIX
ypaBHEHUI

KOHTPOJIbHAS
pabota

Bcero gacos 3a

81| 18 36 27
2 cemecTp

dopma IpoMeEx.
KOHTpPOJIA

OKk3ameH - 27 4.

Bcero yacos
MUCHUILIHHE

189 | 36 78 75

JacoB Ha KOHTPOJIb 27

5. 1. TemaTnueckui NJIaH JeKIUl

No ntexig

Tema 3aHsaTHsA U BOIIPOCHI JICKIIUHA

dopma
POBe-ICHUS
(axTuB.,
WHTEpaK.)

KomuuectBO
JacoB

OP0 | 390

=

Tema 1. MHOXecTBa U onepalu HaJl HUMU
OcHogHble 80npocyl:

MHo>KecTBa U onepaluy HaJ HUMHU

YucnoBbIe MHOXKECTBA

Uucnosas nipsimas

BepxHue u HU)KHUE TPaHU, TOUHBIE BEPXHUE U
HU>KHUE TPAHU YUCIIOBBIX MHOKECTB

ITorsgTHE O MOIITHOCTH MHOKECTBA

AKT.

1

Tema 2. dyHKIIMHN

OcHosHbie 60npochl:

Otobpakenus (PyHKIIUN)

Komnosunus orobpaxkenuit. OOpaTHast QyHKIHS
YucnoBeie GyHKIIUU OAHON AEHCTBUTEIHHOMN
MIEPEMEHHOMN

DKOHOMHYECKHUE TPUMEPHI (HYHKIIHIMA

AKT.

Tema 3. [locnenoBaTeabHOCTH U UX MPENEN
OcnogHvle 60npocyl:

YucnoBele Mocae10BaTeNbHOCTH
Apudmerndeckre U reoMeTpHUECKUe MPOrpeccun

7

AKT.




MOHOTOHHBIE IOCIEA0BATEIBHOCTH
DKOHOMHYECKUE TPUMEPBI

[Ipenen nocnenoBarenbHocTU. CBOICTBA Mpeena
MOCJIEJOBATEIBbHOCTH.

Yucmno e

Tema 4. Ilpenen ¢pynxuu
OcnogHvle 60NpocyL:

[Ipenen GpyHkIM
OnHOCTOpPOHHUE TTpeebl
CaoiicTBa nipenenoB GpyHKIUM
3ameyarenbHbIE TPeaebl
OKBUBAJICHTHOCTh (PYHKIIHI
OKOHOMUYECKHE MTPUMEPHI

AKT.

Tema 5. IlonsiTue HenpepbIBHON HYHKIIUU
OcHogHbvie 60npochl:

HenpepbiBHOCTH hyHKIINN

Touku pazpsiBa QyHKINN

JlokasibHbIE CBOWCTBA HEMPEPBHIBHBIX (QYHKIUI
@DyHKIMU HENPEPBIBHBIC HA MHOXKECTBE
HenpepbIBHOCTD 31eMEHTAPHBIX QYHKIUI
DKOHOMMYCKHUE IPUMEPBI

AKT.

Tema 6. [TonsiTue npousBogHON QyHKINU U
muddepennmana

OcHosHbie 80npochl:

Onpenenenne Npou3BOIHON QYHKIIMU
[IpaBumna BEIYUCIICHUS IPOU3BOIHBIX
[TpousBoanbie GyHKIMHN 3aTaHHBIX
napaMeTpUYeCcK U 3aJIaHHbIX HESIBHO
[Tonsarue nuddepennupyemoit GyHKIIUU U
muddepennmana

Teopemsl 0 cpeaneM st tudhepeHupyeMbIx
byHKIUN

[IpaBuno Jlonurans packpbIThs
HEOoNpeIeNIeHHOCTEN

AKT.

Tema 7. IIpousBosnbie U quddepeHIaibl
BBICIINX NOPSAAKOB, (hopmyna Teitnopa
OcnogHvle 6OnpocylL:

[IpousBonubie u quddepeHIranbl BRICIIUX
MOPSAIKOB

®opwmyna Tennopa

Muorowiensl MakinopeHa OCHOBHBIX
AIIEMEHTAPHBIX PYHKIUI

AKT.




Tema 8. ITpunoxenue guddepeHInaIBHOTO
UcUHCIIeHUsT QYHKIIUU OJTHOM MepeMeHHOM
OcHognbie 60npocwi:

Uccnenoanue GyHKINNA ¢ TTOMOIIHIO
MIPOU3BOTHBIX

UccnenoBanue GyHKIHUA HA SKCTPEMYM

[ToHsTHE BBITYKIIOHN (BOTHYTOM)
muddepeHurpyeMoi PyHKIIMKM U TOUEK Tiepernoa
JlocTaTouHOE YCIIOBHE BHIMYKIOCTH, JOCTATOUYHOE
yCIIOBUE TOYEK Tepernda

DKOHOMHUYECKHUE MPUMEPHI

AKT.

Tema 9. HeonpeneneHHslii HHTErpall

OcHogHbie 60npochl:

[TonsiTrie mepBOOOPa3HON U HEOTIPEEICHHOTO
uHTerpana GyHKuuu

OCHOBHBIE METO/IbI UHTEIPUPOBAHHUS
WHTerpupoBanne panoHaIbHbIX (PYHKIIHII
HuTerpupoBanne TPUrOHOMETPUIECKUX (PyHKIINN
HHTerpupoBanre HEKOTOPBIX KJIACCOB
UppaLMOHAIBHBIX (PYHKINN

AKT.

10.

Tema 10. OnpeneneHHbIi HHTErpa

OcHosHbie 80npochl:

OrnpeneneHHbId HHTETPAIT

CBoiicTBa onpeaeneHHbIX (yHKIUH

HNHTerpanel ¢ nEpeMEHHBIM BEPXHUM MIPEAETIOM
®opmyna Herotona-JleiiOnuna

DopMyJibl 3aMEHBI IEPEMEHHOU U
MHTETPUPOBAHUS IO YACTAM JJIs1 ONPEAEIEHHOTO
WHTErpaja

[IpunoskeHus onpeaesIeHHOro HHTerpaia

AKT.

11.

Tema 11. HecoOCcTBEHHBIN MHTErpa

OcHosHbie 60npochl:

HecobcTBeHHBIE HHTETPAIBI

HecoOcTBeHHbIe HHTETpalibl ¢ OECKOHEUYHBIMU
npeaesiaMi HHTETPUPOBAHUS

HecoOcTBeHHbIE HHTETPabl OT HEOTPAHUYEHHON
byHKIAH

IIpr3HaKu CX0IMMOCTH

NHTerpanel, 3aBUcsAIIME OT TAPAMETPOB

AKT.

12,

Tema 12. MHoxecTBa U GyHKIIUH B N-MEPHOM
METPUYECKOM ITPOCTPAHCTBE

Ocnoesnvie 6onpocsl.

AKT.




MHO€ECTBO N-MEPHBIX CTPOK R”™n
[TocnenoBarenbHOCTH TOYEK B R™*n 1 ux nmpeaensl
YucnoBeie GyHKIIMKU MHOTUX TiepeMeHHBIX (DMII)
JIvann n nosepxnoctu ypoHs OPMII
DKOHOMUYECKUE TPUMEPBI

13.

Tema 13. IIpenen u HenpepbiBHOCTE OMIT
OcHognble 80npocyl:

ITpenen ®MII

ITpenen ®MII no HampaBiIeHNIO
Henpeprsisasie ®MII

JlokanbHbIe CBOMCTBA HEMPEPHIBHBIX (PYHKIIHIMA
CpoiicTBa GyHKIMI HEPEPHIBHBIX Ha
KOMIIAKTHOM MHOECTBE

DKOHOMHYECKUE TPUMEPBI

AKT.

14,

Tema 14. luddepenmupyemoie GMIT
OcHosHbie 80npochl:

Yactabie npousBoaHbie OMII
Huddepenunpyemocts OMII
Huddepenunans neporo nopsiaka GDMIIT
IIpon3BoaHas 10 HaNPABICHUIO

I'paguent

HeoOxonumoe ycnosue sxctpemyma OMII

AKT.

15.

Tema 15. YacTHbIE TPOU3BOIHBIE U
muddepennmanpl BeIcUX MopsakoB OMIT.
®opwmyna Tennopa

OcHosHbie 60npochl:

YacTtHble NPOU3BOAHBIE BEICIINX TOPAAKOB OMII
JuddepeHnnansl BHICIINX TOPAIKOB

®opmyina Tennopa GMII

JloctaTounsle ycnoBus d3xcTpemyma OMII
DKOHOMHUYECKUE MTPUMEPBI

MeToa HaMMEHBIINX KBAJAPATOB

AKT.

16.

Tema 16. Hesaro 3amannabsie ®MII u
O0TOOpaKeHHs

OcnogHvle 6OnpocylL:

HesiBHBIE QyHKIIMY 3a/1aBa€Mble OJTHUM
ypaBHEHHEM

HesiBHBIE QyHKIIMM 3a1aBaeMble CUCTEMON
YPaBHEHHM

Y cnoBus 3aBUCUIMOCTH CUCTEMBI (DYHKITUH
OnHopopHble QyHKITUH

DKOHOMHYECKUE TPUMEPDI

10

AKT.




17.

Tema 17. 3aaun Ha YCIOBHBIN SKCTPEMYM
OcHosHbie 80npochl:

3ajauu Ha YCJIOBHBIN dKCcTpeMyMm ist OMII
MeTtoa NOACTaHOBKM PELIECHHS 3aa4y HA
YCIIOBHBIN DKCTPEMYM

Meton mHoxurenen Jlarpanxa

JlocTaTo4HbIE YCIOBUS CYLIECTBOBAHUS
YCJIOBHOTO 3KCTpEMyMa

Haxosxenust HanboIbIIero 1 HAMMEHbIIEro
3HAYCHUW HEMPEePhIBHON QYHKIIMN Ha KOMITAKTe

AKT.

18.

Tema 18. Beimykiibie MHOXecTBa 1 OMII B
METPUYECKOM MPOCTPAHCTBE

OcHoeHbie 80nPOChL:

DNEeMEHTBHI BBITYKJIOTO aHAJIU3a
OKCTpeMallbHble CBOMCTBA BBIMYKJIBIX (DYHKITUH
Ycnosus Kyna-Takkepa

DOKOHOMHMYECKHUE TPUMEPDI

AKT.

19.

Tema 19. KpaTHble nHTErpaisl

OcHogHbie 60npochl:

Kparnsie naTerpasl

CBolicTBa KpaTHBIX UHTEIPAJIOB

BbluncieHne KpaTHbIX HHTETPAJIOB € MTOMOIIBIO
MOBTOPHBIX

3ameHa NepEMEHHBIX B KPaTHOM MHTETpaje

AKT.

20.

Tema 20. UucnoBblie psiabl

OcHosHbie 60npochl:

YucnoBble psibl

CBoiicTBa CXOOAUIMXCS PSAJIOB

AOGCoIII0THas ¥ YCIIOBHASL CXOJIUMOCTD PSJIOB
3HaKOUYEpEeIYIOIIUECS PSAIbI
DOKOHOMHMYECKHUE TPUMEPDI

AKT.

21,

Tema 21. ®yHKIIMOHAIBHBIE PSABI

OcHognble 80npocwl:

QyHKIMOHAIBHBIE NIOCIEN0BATEIBHOCTU U PSIBI
PaBHOMEpHAst cCXOAMMOCTH (PYHKIIMOHATBHBIX
pAIOB

CreneHHbIe psIbl

Pspn Tennopa

Paznoxenue anemMeHTapHbIX QYHKLIUMA B Pl
Teinopa

[Ipunosxxenue K NpUOIMKEHHBIM BBIUUCIECHUSAM

AKT.
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22,

Tema 22. OCHOBHBIE TOHATUSA TEOPUU
muddepeHInaNIbHBIX YPaBHECHUN

OcHosHbie 80nPOChL:

OcHoBHble TOHATUS TUDepeHITnaNTbHBIX
YPaBHEHHM

VYpaBHEHUS C pa3aeNAIOIUMUCS TEPEMEHHBIMU
Merton pa3neneHus nepeMeHHbIX

[Ipocreiimas moaens GupMsl

AKT.

23.

Tema 23. luddepenimanbubie ypaBHEHUS
MIEPBOTO MOPSIAKA, PA3PEUICHHBIE OTHOCUTEIBHO
IIEpBOU MPOU3BOIHON

OcHosHbie 60npochl:

Jluneiinpie nuddepeHnnanbHble ypaBHEHUS
MIEPBOTrO MOPsIIKa

VYpaBHeHUs B NOJTHBIX qudPepeHimanax
JInHeliHple HEOMHOPOAHBIE YPABHEHUS
YpaBuenue bepryium

YpaBuenue Pukkaru

VYpaBHEHUs NOpPsJIKaA BBICIIE NIEPBOTO,
CBOJISILLIMECS K YPAaBHEHUSIM IIEPBOTO MOPSAAKA

AKT.

24,

Tema 24. Jluneitnbie quddepeHnnanbHbIe
YPaBHEHUS N-TO MOpsJIKa

OcHogHbie 60npochl:

JIuHelinble ypaBHEHUS N-IO MOPSIKA
JIuneliHbIe OTHOPOIHBIE YPABHEHUS N-TO
HOpAJIKA C TOCTOSSHHBIMU KO3 pULieHTaMu
Onpenenurens BpoHckoro

HeonHoponnsle ypaBHEHUS, METO BApHALIUU
MIPOU3BOJIBHBIX TOCTOSIHHBIX

YpaBHEHUS CO CIIELUAIBLHOM ITPABOU YaCThIO

AKT.

25,

Tema 25. JIuHeiiHbIE CUCTEMBI
muddepeHInaNbHBIX YpaBHEHUI

OcHosHbie 60npOChL:

JInHerHbIE OTHOPOIHBIE CUCTEMBI

g depeHINaIbHBIX YPAaBHEHUN C TTIOCTOSTHHBIMH
ko3 durnmeHTamMu

OKCIOHEHTa MaTpPUIIbI

OcHoBHas TeOpeMa TeOPUN JTUHEHHBIX
YPaBHEHUH ¢ IOCTOSSTHHBIMU KO3 puiieHTamMu
DopMybl U1 PEIICHUS CUCTEM BTOPOTO U
TPETHETO MOPSIAKOB

DKOHOMHYECKUE TPUMEPDI

12

AKT.




26. |Tema 26. Teopus yCTOHYHUBOCTH AKT. 1
OcHosHbie 80npochl:
VY CcTOWYMBOCTH MOJIOKEHHS] PABHOBECHS 10
JIsamyHOBY
AccuMITOTHYECKAsT yCTOMYUBOCTD
Oynkuums JIsnyHoBa
Knaccudukanus nosoxxeHuil paBHOBECHUS
JIMHEWHOW OJTHOPOJHOW CUCTEMBI BTOPOTO
MOpsJIKa
Hennnelinbie aBBTOHOMHBIE CUCTEMBI BTOPOTO
MOpsJIKa
27. |Tema 27. Pa3HOCTHBIE ypaBHEHHSI IEPBOTO AKT. 1
MOpsJIKa
OcHosHbie 60npochl:
Pa3HocTHBIE ypaBHEHHS IEPBOrO MOPSIKA
JInHeliHble pa3HOCTHBIE YPABHEHMS U CUCTEMBI C
MOCTOSIHHBIMU BEIIECTBEHHBIMU
JInHeliHOE ypaBHEHNE IIEPBOTO MOPSAIAKA C
NEePEeMEHHBIMU KO3 PUIIMEHTAMHU
Meton Bapuauy nOCTOSTHHBIX
JIuHeiiHOEe OTHOPOAHOE PA3HOCTHOE YPaBHEHUS N-
ro nopsjka
JIuHeiiHOe HEOJHOPOHOE YPABHEHHE CO
CIIELIUAJIBHOM ITPAaBOM YaCThIO
28. |Tema 28. YCTOMUYMBOCTH MOJIOKEHUS PABHOBECHS AKT. 2
Pa3HOCTHBIX YPAaBHEHUM U CUCTEM PA3HOCTHBIX
YPaBHEHHM
OcHosHbie 60npochl:
JIuHeiiHas OAHOPOIHAS CUCTEMA PA3HOCTHBIX
YpaBHEHUM
HeonHopoansie cucteMsl
Y CTOMYNBOCTB MOJIOKEHUS PABHOBECHS
Pa3HOCTHBIX YPABHEHHUI U CHCTEM PA3HOCTHBIX
YpaBHEHUM
Y CTOMYUBOCTD PEIIEHUN PA3HOCTHBIX YPABHEHUMN
U CUCTEM
Kputepuil ycTOMYMBOCTH pELICHUI JTUHEHHBIX
Pa3HOCTHBIX YPAaBHEHUNHU CUCTEM C TOCTOSIHHBIMU
KoxduLreHTaMu
Hroro 36

5. 2. TeMbl NPAKTHYECKUX 3aHATHI
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No 3ausaTHsA

HaumenoBanue MMPAKTUYCCKOI'O 3aHATHUA

®dopma
pOBe-ICHUS
(axTuB.,
WHTEpaK.)

KomuuecTBoO
JacoB

0P0

300

=

Tema 1. MHOXecTBa U onepalu HaJl HUMU
OcHogHble 80npocyl:
Pemenne 3amau

AKT.

2

Tema 2. @yHk1UMA
OcHogHble 80npochl:
Pemenne 3agau

AKT.

Tema 3. IlocneqoBaTebHOCTA U UX TIPEEI
OcHogHble 80npocyl:
Pemenue 3amau

AKT.

Tema 4. Ilpenen pynxuu
OcnogHvle 60npocylL:
Pewmenue 3amau

AKT.

Tema 5. [lonsiTue HEMPEPHIBHON (HYHKITUU
OcHosHbie 80npochl:
Pemenne 3amau

AKT.

Tema 6. [TonsiTue npousBogHON QyHKINU U
muddepennmana

OcHognbie 6onpocuwl:

Pemenue 3amau

AKT.

Tema 7. IlpousBoansie u nuddepenHnnanst
BBICIINX MOPSAKOB, (hopmyna Teinopa
OcHosHbie 60npochl:

Pemenue 3amau

AKT.

Tewma 8. [Ipunoxenue quddepeHnanpHOTO
ucuucieHus: QyHKIUU OJTHOM MepeMeHHOM
OcHosHbie 80npochl:

Pemenue 3amau

AKT.

Tema 9. HeonpeneneHHslii HHTErpall
OcnogHvle 60npocylL:
Pewmenue 3amau

AKT.

10

10.

Tema 10. OnpeneneHHbIi HUHTErpa
OcHosHbie 60npochl:
Pemenue 3amau

AKT.

11.

Tema 11. HecobcTBeHHBIN HHTETpA
OcHognbie 60npocwi:
Pemenune 3amau

14

AKT.




12,

Tema 12. MHoXecTBa U PYyHKIIMHM B N-MEPHOM

METPUYECKOM MPOCTPAHCTBE
OcHosHble 80NPOCHL:
Pemenne 3amau

AKT.

13.

Tema 13. IIpeaen u nenpepsiBHOCTE DMIT
OcHosHbie 80npochl:
Pemenne 3amau

AKT.

14,

Tema 14. Auddepennupyembie OMIT
OcnogHbvle 6OnpocylL:
Pewmenue 3amau

AKT.

15.

Tema 15. YacTHbIE TPOU3BOIHBIE U

muddepennranbl BeIcUX MopsakoB OMIT.

®opwmyna Tennopa
OcHogHble 80npocyl:
Pemenue 3amau

AKT.

16.

Tema 16. Hesasuo 3aganasic ®MIT n
OTOOpaXKECHUS

OcHogHble 80npochl:

Pemenne 3amau

AKT.

17,

Tema 17. 3a1aun Ha YCIOBHBIN 3KCTPEMYM
OcnogHvle 60npocylL:
Pewmenue 3amau

AKT.

18.

Tema 18. Beimykiibie MHOXecTBa 1 OMII B
METPUYECKOM MTPOCTPAHCTBE

OcHosHbie 80nPOChL:

Pewmenue 3amau

AKT.

19.

Tema 19. KpaTHbie nHTErpasbl
OcHosHbie 60npochl:
Pemenue 3amau

AKT.

20.

Tema 20. HucnoBsle psabl
OcnogHvle 60npocylL:
Pewmenue 3amau

AKT.

21,

Tema 21. @yHKUMOHATIBHBIE PSIIbI
OcHogHble 80npocyl:
Pemenue 3amau

AKT.

22,

Tema 22. OCHOBHBIE NOHSTHS TEOPUU
auddepeHIalIbHbIX YpaBHEHUN
OcHognbie 6onpocuwl:

Pemenue 3amau

AKT.

23.

Tewma 23. JIuddbepennnansubie ypaBHEHHS

MEPBOTO MOPSIIKA, Pa3pEIICHHbIE OTHOCUTEIBHO

MEPBOW IPOU3BOJHOU

15

AKT.




OcHosHble 80NPOCHL:
Pemenne 3amau

24. |Tema 24. Jluneitnsie nudpepeHranbHbe AKT. 2
YpaBHEHHS N-TO MOPSIKA
OcHognbie 60npocwi:
Pewmenue 3amau

25. [Tema 25. JIu"nelHbIE CHCTEMBI AKT. 2
muddepeHInaNbHBIX YpaBHEHUIN
OcHosHbie 80NPOCHL:

Pemenue 3agau

26. |Tema 26. Teopus yCTOHYUBOCTH AKT. 1
OcHosHbie 60npochl:
Pemenue 3amau

27. |Tema 27. Pa3HOCTHBIE ypaBHEHHSI IEPBOTO AKT. 1
NopsiIKa

OcHognobie 6onpocuwl:
Pemenne 3amau

28. |Tema 28. Y CcTOMUMBOCTH MOJOKEHUS PABHOBECHSI AKT. 2
Pa3HOCTHBIX YPAaBHEHUH M CUCTEM Pa3HOCTHBIX
YpPaBHEHUM

OcnogHvle 60npocylL:

Pewmenue 3amau

HToro 78

5. 3. TeMbI cCeMUHAPCKHUX 3aHATHI

(He peyCMOTPEHbI y4eOHBIM ITAHOM)

5. 4. Ilepeyens J1adOpaTOPHBIX PadoOT

(HE TPeTyCMOTPEHO y4eOHBIM IIITAHOM)

5. 5. Tembl HHAMBUAYAJIBHbBIX 3AHATHH
(HE MPeTyCMOTPEHO y4eOHBIM IIITAHOM)
6. IlepeyeHb y4eOHO-MeTOAMYECKOTO O0ecTiedeHUs 11 CAMOCTOATEILHOM
padoThI 00y4YAKOIIUXCS [0 JUCHUILIHHE (MOAYJII0)

CamocTosaTenbHass paboTa MO AAHHOW AUCIHUIUIMHE BKIIOYAET Takue (HOpPMBI
paboTel Kak: paboTa ¢ 0a30BBIM KOHCIIEKTOM; paboTa C JHUTEpaTypod, YTeHHE
JOMOJHUTENFHONU JTUTEpaTyphl; MOATOTOBKA K KOHTPOJBHOW paboTe; MOATOTOBKA K
3a4eTy; MOATOTOBKA K HK3aMEHY.

6.1. Conep:kanue cCaMmOCTOATEILHOM PadOThI CTYA€HTOB MO TUCHHUILINHE (MOXYJII0)

HaumeHoBanue teM u BOIIPOCHI, BBIHOCUMBIC HA Koin-Bo uacoB
®opma CP

No

NARNAINCATONaOmTATIT TIXYTN ‘l“\fllﬁl'\"l“f
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vamnNiuvwvi1vu1ili \/JlDﬂ)’ ja vy lJuUU 1 )’

O0P0

300

Tema 1. MHOXecCTBa U onepanuy HaJl HUMHA
OcCHOBHBIE BOTIPOCHI:

MHokecTBa U OTepalvyl HaJl HUMH
(oOBeaMHEHNE, TIEPECEUCHHE, PA3HOCTB).
OObenuHEHNE U TTePECEUCHNE MHOYKECTB.
OcCHOBHBIE TOXKIECTBA anTeOpbl MHOXKECTB.
[ToHsITHE O YUCTOBBIX MHOXKECTBAX.
YnopsimoueHHbIe Tapbl U JEKapTOBO
MIPOM3BEICHUE MHOYKECTB.

MHoxkecTBO N HaTypalIbHBIX YUCEI.

Yucnoseie MHOXKECTBA Z 1 Q.

MHuoxecTBO R nelicTBUTEIBLHBIX YHCel. AKCHOMA
HEIPEPBIBHOCTHU (ITOJIHOTHI).

Yucnoas npsamast. OTpe3KH, UHTEPBAJIbI U
ApyTHe NPOMEXYTKH YUCIOBOM NPSIMOM.
OxpecTtHOCTH. [{TMHA OTpe3Ka Ha YUCTIOBOU
MPSIMOM.

BepxHue 1 HUKHHUE TpaHH, TOUHbIE BEPXHUE U
HUKHHE TPAaHHU YUCIOBBIX MHOXKECTB. [[prHIHIIBI
cylpeMyMa U HHpUMyMa.

pabora ¢
JUTEPATypoOH,

YTEHUE
JIOTIOJTHUTENIEHO
I TuTEepaTyphl;
MOJTrOTOBKA K
KOHTPOJBHOM

pabore

Tema 2. dyHK1IIMU

OCHOBHBIE BOIIPOCHI:

CootBeTcTBUS 1 0OTOOpakeHus ((PyHKIIUH).
CnocoOs1 3amanus Gyskiuii. OOpassl 1
pooOpasbl TOYEK U MHOKECTB IIPH 3a1aHHOM
OTOOpaKCHUHU.

Komnoszunus ¢pyHKIui.

O6patumocTtb PyHKIMU U oOpaTHasE QYHKIIHS.
Cropbekuus, UHbEKIUS, OueKuus. [

YucnoBeie GyHKIIUU OAHON AEHCTBUTEIHHOMN
NepeEMEHHOMN. YeTHbIE, HEUETHBIE,
nepuoandeckue pyaknun. O0IacTH BO3pacTaHus
1 yOBIBaHUS, SKCTPEMYyMbl. MOHOTOHHBIE U
orpaHUYeHHBIC PYHKITUH. | |

17

pabora ¢
JIMTEpaTypoi,

YTCHUE
JOTIOJTHUTEITEHO
W IUTEepaTypBhl;
MTOJITOTOBKA K
KOHTPOJIbHOU

pabore




OcHOBHBIE 3JIeMEHTapHbIe (YHKITUH.
OnemeHTapHble GyHKIUU. O0IaCTh ONIpEEICHNUS.
MHOK€eCTBO 3HAUYCHUIA.

MHorouJjieHbl. /[e1€eHHe MHOTOYJICHOB.
Paznoxenne MHOrOWICHOB Ha MHOXKUTEIIH.
PannonanbHbie GQyHKIHUU U IPOCTBIE JPOOH.
Tpuronomerpudeckue u oOpaTHBIC
TPUTOHOMETpHUYECKUE (DYHKIIUH.

Tema 3. [TocnenoBaTenbHOCTY U UX MIPEAET
OCHOBHBIE BOIPOCHI:

[TocnenoBarenbHOCTH KaK (YHKIIMH,
ONPEACIICHHBIE HA MHOYECTBE HATYyPAJIbHBIX
YHUCEJ WM €ro HayalabHOM OTpe3ke. Yucnossie
MOCJIEN0BATEIBHOCTH.

[locnenoBaTrenbHOCTH, 3aJaHHBIE PEKYPPEHTHO.
JInHerHbIe pEKyPPEHTHBIE TIOCIEA0BATEIBHOCTH.
ApudmeTndeckne u TeOMETPUUIECKHE
MPOTPECCUMU.

bunomuanbabie KO3DPUIMEHTH U popmya
ounoma HeroToHa.

Hepasenctso bepuymm.

MOHOTOHHBIE TTOCJIEI0BATETLHOCTH.
OrpaHnyYeHHBIE U HEOTPAHUYEHHBIE
MOCJIEI0BATENbHOCTH.

DKOHOMHUYECKHE TpUMephl. J(uCKpeTHbIe
(dbuHaHCOBBIE TOTOKH; (POPMYJIIBI HAUUCIICHUS
IPOCTBIX U CJIIOKHBIX IPOIIEHTOB, popMyIia
aHHYUTETA.

[Ipenen nocnenoBatTenbHOCTH. ENMHCTBEHHOCTH
MpeIeIbHOTO 3HAYEHUS.

BbeckoHeuHo Majbie B OECKOHEYHO OOJIbIINE
MOCJIeI0BATEIbHOCTH, ITOCICI0BATEIBHOCTH C
npeaeaamMy oo,

OrpannM4eHHOCTh OCIEI0BATEILHOCTH,
MMEIOIIEH TIpeae.

Apudmernueckue cBOMCTBA MPEEIOB
nocnenoBarenbHocTeld. CBOMCTBa IpEEIioB,
CBSI3aHHBIE C HEPABEHCTBAMHU.

Teopema 0 CylecTBOBaHUM TIPEAEIa MOHOTOHHOU
OTPAHUYEHHOM TMOCIIEI0BATENBHOCTH. Teopema «o
JIBYX MOJIULIEHCKHX.

Yuciao e

pabora ¢
JIMTEpaTypoi,
YTCHUE
JOTIOJTHUTEITEHO
W IUTEepaTypBhl;
MTOJITOTOBKA K
KOHTPOJIbHOU
pabore

Tema 4. IIpeaen pyHKIMHN
18

pabora ¢




OCHOBHBIE BOIIPOCHI:

[Tonstue npeaena ¢pyuxuu no ['eitne n Komm.
[Ipenensl Ha 6ECKOHEYHOCTH U OECKOHEUHBIE
IIPECIIB.

OaHOCTOPOHHUE MPEIEIBI.

CpoiicTBa npe1enoB (PyHKUINHU: JOKAJIbHBIE,
apudmeTnyeckue, CBI3aHHbIE C HEPABEHCTBAMH.
3aMeHa EPEMEHHBIX B MTpEIETeE.

ITepBbIii 1 BTOPOU 3amMeyaTesIbHbIE MTPEEIIBl U UX
ciaencTBus. Ll

OkoHoMuueckue npumepsl. [IpenenbHbie
3HAYEHUSI MAPAMETPOB B PA3TUUHBIX
HSKOHOMHMYECKHUX U (PUHAHCOBBIX MOJEISIX
(bopmyna aHHyHUTETa, MPOU3BOICTBEHHBIE
byHKIMH, QyHKINY [TOJIE3HOCTH U 11p.). [lonsTue
npezaena Gyukiuu no I'eiine n Ko,

IIpenensl Ha OECKOHEYHOCTH M OECKOHCUHBIC
MpeAeIbI.

OpHoctoponHue npenesnsl. CBONCTBA MPEAEIIOB
(GyHKLIMH: JIOKAJIbHBIE, apU(PMETUUYECKUE,
CBSI3aHHBIE C HEPABEHCTBAMU.

3ameHa nepeMEHHBIX B MpeJere.

IIepBbIii 1 BTOPOU 3amMeyaTesIbHbIE ITPEIEIIbl U UX
CJIE/ICTBHUSI.

19

Jmreparypon,
YTEHUE
JIOTIOJTHUTENIEHO
I TuTepartypsl;
MOJrOTOBKA K
KOHTPOJBHOM
pabore




OxoHoMHUeckue npumepsl. IIpenensHbie
3HAYEHHUsI IAPAMETPOB B Pa3JINYHBIX
HKOHOMHMYECKHUX U (PUHAHCOBBIX MOJEIISIX
(bopmyna aHHyHUTETa, MPOU3BOICTBEHHBIC
byHKIUY, QYHKIMH MTOJIE3HOCTHU U JIp.).
CumBoasl Jlanaay (O-0-CUMBOJIHKA).
DOKBUBAJICHTHOCTh (DYHKITHI.

Tabnuia OCHOBHBIX SKBUBAJIEHTHOCTEMN.
CBoiicTBa OTHOLIEHUS YKBUBAJIEHTHOCTH.
Hcnonp30BaHNe 3KBUBAJIEHTHOCTEN MPH
BBIYMCIICHUH MPEJEIIOB.

AcumnTotsl GpyHKuuu. Teopema o
CYILIECTBOBAHNY HAKJIOHHOW aCUMITOTHI.
DKOHOMHUYECKHUE MTPUMEPBI. ACUMIITOTUYECKOE
MIOBEJICHNE YKOHOMUYECKHX [TOKA3aTENEH B
Pa3IMYHBIX MOAENSIX. ACUMITOTHI PYyHKIUN
cupoca TOpHKBHCTA, aCHMIITOTUYECKOE
MOBEJICHNE MTPOU3BOJCTBEHHON (DYHKIIMU B
paznu4HBIX MoAeNsIX pocta. [IpaBuio
CEMUJECATH.

Tema 5. TlonsiTue HenmpepbIBHON HYyHKIIUU
OCHOBHBIE BOIIPOCHI:

[TonsiTrie HENIPEPHIBHOM (PYHKIIHH.

Touku pa3pbiBa U UX KiacCUpUKAIIHSL.
JlokanbHbIE CBOMCTBA HEMPEPHIBHBIX (PYHKITHI:
JIOKAJIbHAs! OTPAHUYEHHOCTD HEIIPEPBIBHBIX
(GyHKIUH, cCOXpaHEHUE 3HaKa HEMPEePhIBHON
byHKIMEH, HETPEPHIBHOCTD CJI0KHOM (PYHKIIUH.

HernpepbIBHOCTD 371IeMEHTAPHBIX (DYHKITHIA.

Teopema BeitepimTpacca 06 orpaHU4e€HHOCTH U O
JOCTHUKMMOCTH TOYHBIX TPAHEU HENIPEPBIBHOM Ha

oTpe3ke QYHKITUH.

Teopema Kotm o Hynsx HenpepbIBHON (QyHKIUU.

Meron aenenus oTpeska norojaaM. 3agada
JIOKAJIM3alMi KOPHEU C 3aIaHHOU TOYHOCTBIO.
Teopema bonpuano-Komm o mpoMexxyTouHom
3HAYCHUH HETPEPHIBHON (YHKIIUH.

Teopema o cyiiecTBoBaHUM OOpaTHOM
HETMPEPHIBHOW (PYHKITUU K HETIPEPHIBHOM CTPOTO
MOHOTOHHOU (DYHKITUH.

OkoHomMHuueckue npumepsl. ObpaTHbie pyHKINN

CTIpOca U MPEIOKEHUSI.

pabora ¢
JUTEPATypOH,
YTEHUE
JIOTIOJTHUTENIEHO
I TuTEepaTyphl;
MOJrOTOBKA K
KOHTPOJBHOM
pabore
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Tema 6. [TonsiTue npou3BoHON PYHKIIUU U
muddepennmana

OCHOBHBIE BOIIPOCHI:

Omnpenenenne Npou3BOAHON QYHKIUU.
['eoMeTpuyecKkuii 1 3KOHOMUYECKHAN CMBICIT
MIPOU3BOIHOM.

Brrunciienre npon3BOIHOMU 110 OIIPEAETICHUIO.
Tabnu1a TpoN3BOAHBIX MPOCTEUIIINX
AIIEMEHTAPHBIX (PYHKIIH.

[IpaBuna HaX0XKACHUSA TPOU3BOTHOM.
[Ipon3BoHAsS KOMITO3UITUN (HYHKITHA.
3aMKHYTOCTb KJlacca 3JIEMEHTAPHbIX (PYHKIUH
OTHOCUTENHHO UG dEepeHIIUPOBAHMUS.
[Ipou3BoHas MapaMeTPUUECKU 3aJlaHHOU
byHKIMH.

[TpousBoaHas QpyHKIIUM, 3aJJaHHON HESIBHO.
[IpousBoaHas 00paTHON HYHKIIMH.
Jlorapudmuueckasi mpou3BOIHAS U JIACTUYHOCTh
byHKINH.

OnHocTOPOHHME U OECKOHEYHbIE TDOU3BOIHBIE.
[Tonstue nuddepenupyemoit pyHkunu u

muddepennmana.

['eomeTpuueckuit cmbica gudpepenipana.
[Ipumenenue nuddepenimana mis
MPUOJIMKEHHBIX BBIUUCICHUH.

Teopema o CBSI3M IPOU3BOJIHON U

g depeHnrpyeMoil GpyHKIUU.
HNuBapuanTHOCTH (OPMBI 3a1TUCH 1-TO
muddepennnana.

HeoOxonrMoe ycinoBue CynecTBOBaHUS
skcTpeMyMa auddepeHunpyemMon GyHKIuu
(Teopema depma).

Teopema Jlarpanxa o CpelHEM 3HAYECHUU U €€
cieacTBus: (hOpMyia KOHEUHBIX MPUPAIICHUMN.

Teopema Komm o cpegHeM 3HaYEHUH.
[TpaBuno Jlonurans packpbIThs

HEOIIPEICIICHHOCTEN.

DKOHOMHMYECKUE TPUMEPBIL. 3a1aun
MaKCHUMM3aIN QYHKIMH [TOJIE3HOCTU U
MUHUMU3AIWU 3aTpaT (ciryyail 0qHOMI
MEPEMEHHON ).

pabora ¢
JIMTEpaTypoi,
YTCHUE
JOTIOJTHUTEITEHO
W IUTEepaTyphl;
MTOJITOTOBKA K
KOHTPOJIbHOU
pabore

Tema 7. IlpousBoansie u nuddepenHunanst
BBICIINX MOPSAIKOB, (hopmyna Teinopa
OCHOBHBIE BOIPOCHI:
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pabora ¢
JUTEPATypoOH,
YTEHUE
JIOTIOJTHUTENIEHO




[TpousBoansie u audPepeHIranbl BHICITUX
MOPSAIKOB.

[Ipon3BoaHBIE N-TO MOPSAKA HAPAMETPUUECKHU
3a/ITaHHOM U HESBHO 3aJIaHHOM (YHKITUH.
dopmya JleitOHuUIA 111 N-i TPOU3BOTHOM
MIPOU3BEICHUSI IBYX (DYHKITUM.

®opmyna Tenmopa ¢ OCTATOYHBIM YWIEHOM B
dbopwme Jlarpamxka, B popme [leano.
EanncTBeHHOCTD nipeAcTaBieHus: (GopMyioit
Tennopa.

Muorounensl MakjaopeHa OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIH.

JlocTaTo4yHble YCIOBHS SKCTPEMYyMa.

DKOHOMHMYECKUE TPUMEPBL. 3a1aun
MaKCUMM3AIMHN (PYHKIIMH MTOJIE3HOCTU U
MUHUMU3ALNHU 3aTpaT (Ciaydail oqHou
NIEPEMEHHOM ), MPOJOJDKEHNE. Y TOUHEHHOE
IPABUJIO CEMUJIECATH.

H JINTEPaTypBI,

MOJIrOTOBKA K

KOHTPOJBHOM
pabore

Tewma 8. [Ipunoxenue quddepeHnanpHOTO
ucuucieHus: GyHKIUU OJTHOM MepeMeHHOM
OCHOBHBIE BOIPOCHI:

UccnenoBanue GyHKIUU C TOMOIIBIO
npou3BoHbIX. ccnenoBanue GyHKIUM HA
MOHOTOHHOCTB: ONPEICIICHNE MOHOTOHHOM
(GYHKUIMU U KpUTEPUA MOHOTOHHOCTH
audepeHrpyemMont QyHKIUH.

UccnepoBanue GyHKIUHA HA SKCTPEMYM:
He00X0IMMOE YCJIOBHE IKCTpeMyMa (Teopema
depma).

HccnenoBanue pyHKIMHU HAa SKCTpeMyM: 1-€
J0CTATOYHOE YCJIOBUE IKCTpeMyMa (B TEpMUHAX
M3MEHEHUS 3HaKa MepBOl IPOU3BOIHOM).
HccnepoBanue GyHKIHUHA HA SKCTPEMYM: 2-€
J0CTATOYHOE YCJIOBUHU HKCTpEMyMa (B TEpMUHAX
CTapIIUX TPOU3BOAHBIX).

[TonsaTHE BBITYKIIOH (BOTHYTOM)
muddepeHrpyeMoi GyHKIIMM U TOYEK Tepernoa.
JlocTaToOuHOE YCIIOBUE BBIMYKIOCTH, JOCTATOUHOE
YCIIOBHE CYIIECTBOBAaHHUS TOUKHU Neperuoa.
DKOHOMHYECKHE MPUMEpPHI. BhIMykiibie 3a1auu
MaKCUMM3AINHN (PYHKIIMH MTOJIE3HOCTU U
MUHHUMM3ALUU 3aTpat (Cirydyail oJlHON
MIEPEMEHHOMN )

pabora ¢
JUTEPATypOH,

YTEHUE
JIOTIOJTHUTENIEHO
I TuTEepaTyphl;
MOJrOTOBKA K
KOHTPOJBHOM

pabore
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Tema 9. HeonpeneneHHbli HHTErpa
OCHOBHBIE BOIIPOCHI:

[TonsiTrie nepBOOOPA3HON U HEOIPEEIEHHOTO
MHTErpana (pyHKLIUH.

CBoiicTBa HEONPEAEIEHHOTO UHTErpaa.
TaOnuia HeonpeneneHHBIX UHTETPAJIOB
OCHOBHBIX (DYHKIIUH.

3aMeHa IEPEMEHHON B HEONIPEAEIEHHOM
MHTETpaje.

HNuTerpupoBanue 1o 4acTsiM.

WHuTerpupoBanye paloHaIbHbIX QYHKIUI:
HNOHSTHE PALIMOHAIBHON IpoOu, MpaBUIbHAS U
HEIpaBWIbHAS pallOHaJIbHbIE APOOH, BBIACICHUE
11eJI0M YaCTH B HEMPABUIILHOU JPOOU, MOHATHE
MPOCTHIX APOOEH.

WNuTerpupoBanne pallioHaIbHBIX (QYHKIIHIA:
TeOpeMa O Pa3iIOKEHUHA HA MHOKUTEIN
MHOTOYJIEHA C IEICTBUTEIIbHBIMU
Kod(purmeHTaMu.

WNuTerprpoBanne palioHaIbHbIX (QYHKIIMIA:
TeopeMa O pa3JIoKEHUU MPaBUILHOMN Ipolu B
CYMMY MPOCTBIX APOOEH.

NuTerpupoBanne paliioHaIbHbIX QYHKIIHI:
MHTErPUPOBAHKE MPOCTHIX JPOOEH.

IToHATHE panOHaIU3UPYEMOr0o HHTErpaa.
HNHTerpupoBanue paumoHagIbHO-
TPUTOHOMETPUYECKUX (DYHKIIMIA, YACTHBIE CITyYau
MHTETPUPYEMOCTH PALlMOHAIIBHO-
TPUTOHOMETPUYECKUX (PYHKIIUH.
HNHTerprpoBanne HEKOTOPBIX KIACCOB
UPpaLMOHAIBHBIX (PYHKIIHH.

DKOHOMHMYECKHE TPUMEPBIL. 3a/1a4a O
HAXO0XJACHUH (PYHKLINU C 3aJaHHOU
XapaKTEePUCTUKON U3MEHEHUS pocTa (HaceIeHHUs,
MPOM3BOJICTBA IPOIYKIIMH U TIp.), U3MEHEHUS
LCHBI.

pabora ¢
JIMTEpaTypoi,
YTCHUE
JOTIOJTHUTEITEHO
W IUTEepaTyphl;
MTOJITOTOBKA K
KOHTPOJIbHOU
pabore

10

Tema 10. OnpeneneHHbIA UHTErPa
OCHOBHBIE BOTIPOCHI:
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pabora ¢
JUTEPATypOH,
YTEHUE




Onpenenenublii nHTErpal. OnpeaeneHue
ONPEAEICHHOTO NHTErpaia Pumana: noHsaTus
pa30oueHus, METKOCTH pa3OreHus, THTETpaJIbHON
CYMMBI.

HeoOxonruMoe ycioBre HHTETpUPYEMOCTH
¢bynkuun. Kpurepuii UHTErpupyeMOCTH B
TepMuHax cymm JlapOy.

[Ipumepbl HEUHTETPUPYEMBIX (PYHKIIUH.

HekoTtopsie Ki1acchl UHTErPUPYEMBIX (DYHKIIHIA:
UHTErPUPYEMOCTh HEMPEPHIBHBIX (PYHKIIUMH,
UHTETPUPYEMOCTh MOHOTOHHBIX OTPaHUYE€HHBIX
(GyHKITUH.

Kputepuii unrerpupyemoctu mno JleGery,
MOHSTHE MHOXECTBA MEPHI HYJIb.

[IpuMeps! BIYUCICHUS OTIPEIeTIEHHBIX
WHTETPAJIOB 10 OMPEICTICHUIO.

CBoiicTBa onpeeIeHHbIX HHTErPaIoB.
WuTerpan ¢ nepeMeHHBIM BEPXHUM MIPEACIIOM U
€ro CBOMCTBA: YCIIOBUS HENIPEPHIBHOCTU U

g pepeHIpyeMOCTH.

Teopema o cyuiecTBoBaHHM NTEPBOOOPA3HOI
HEIPEPBHIBHOW (PYHKIUU.

®opmyna Herotona-JlelOnuna.

DopMyIIbl 3aMEHBI IEPEMEHHOU U
MHTETPUPOBAHUS 110 YACTSAM JUIsL OIIPEIETIEHHOTO
WHTETpaIa.

DKOHOMHYECKHE MPUMEPHI. ||

DOKOHOMMYECKUE MOJICNIN: YUCTas IPUBEJICHHAS
ctoumoctb (NPV) unBecTuuii B 6ecCpouHom
ciydJae.

HekoTtopsie npuiokeHus OnpeaeseHHOro
uHTerpana. [lnomaas KpUBOJIMHENHON Tpanenuu
¥ KPUBOJIMHEHHOTO CEKTOpa B TOJISIPHBIX
KOOpAMHATaX

JOTIOTHUTEIIEHO
W IUTEepaTypHI;
MTOJITOTOBKA K
KOHTPOJIbHOU
pabore

11

Tema 11. HecoOCTBEHHBIN MHTErpa
OCHOBHBIE BOIPOCHI:
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pabora ¢
JIMTEpaTypoi,
YTCHUE




OmnpeneneHne UHTETpaia OT HEOTPAHUYEHHOMN
byHKIIUN

DopMyJIbl UHTETPATBHOTO UCYUCIICHUS AJIs
HECOOCTBEHHBIX MHTETPAJIOB HA KOHEUHOM
IPOMEKYTKE

HecoOcTBeHHbBIE MHTETPAIBI OT
HEOTPHUIATEIBHBIX Ha KOHEYHOM MTPOMEKYTKE
byHKIUN

Omnpenenenre HECOOCTBEHHBIX MHTETPAJIOB C
OECKOHEUHBIMH TIPEACIaMU HHTETPUPOBAHUS

HecoOcTBeHHbIE HHTETPATIBI €
OECKOHEUHBIMHU TIpeieIaMi UHTETPUPOBAHUS OT
HEOTPHUIATENbHBIX (PyHKINH

IIpr3HaKu CXOIUMOCTH.
WNuTerpansl, 3aBUCAILIME OT TAPAMETPOB.

JOTIOTHUTEIIEHO
W IUTEepaTypHI;
MTOJITOTOBKA K
KOHTPOJIbHOU
pabore

12

Tema 12. MHoxecTBa U GyHKIIUH B N-MEPHOM
METPHUYECKOM IIPOCTPAHCTBE

OCHOBHBIE BOIIPOCHI:

MHO0keCTBO n-MepHBIX CTPOK R”n, cnoxkenune
CTPOK M YMHO>XCHHUE CTPOK HA BEILIECTBEHHBIC
quCa.

Hopwma snemenTa B R”n, reomeTpuueckas
MHTEPIIPETALUSA HOPMBI.

JlekapTOBBI KOOPJIMHATHI TOYEK TNIOCKOCTU U
IIpOCTpaHCTBa. PaccTossHME MexX 1y dJIEMEHTaMU B
R”n, xak HOpMa UX pa3HOCTH.

OxpectHOCTE TOUKH. OrpaHUYEHHBIE MHOKECTBA.
BHyTpeHHUE ¥ TPaHUYHBIE TOUKU MHOKECTBA.
I'panunia MHOXKECTBA.

OTKpBITBIE, 3AMKHYTBIE MHOXKECTBA. KOMITAKTHI.
OTKpBITBIE U 3aMKHYTbhIE MHOKECTBA, 3a/1aBAEMbIE
CUCTEMaMU YPABHEHUI U HEPABEHCTB.
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pabora ¢
JUTEPATypoOH,

YTEHUE
JIOTIOJTHUTENIEHO
I TuTEepaTyphl;
MOJrOTOBKA K
KOHTPOJBHOM
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[TocnenoBarenbHOCTH B RN 1 UX Mpeebl.
OCHOBHBIE CBOMCTBA OTKPBITBHIX U 3AMKHYTBIX
MHOXECTB. XapaKTepu3alus KOMIIaKTOB.
DKOHOMUYECKUE MTPUMEPBL. brojxeTHOe
MHOECTBO, TEXHOJIOTHYECKOE MHOKECTBO.
Yucnobie GQyHKIIMM MHOTUX MEPEMEHHBIX

(OMII). ITonsATHE TUHUI U TOBEPXHOCTEW YPOBHS

OMIL.

OnemenTtapHbie OMIT.

[Ipsimble 1 runepruiockocTy B R n. Belmykiibie
MHO>KecTBa. Brinykiias 000104Ka MHOKECTBA.
Teopembl 00 OTAETMMOCTH.

DKOHOMHYECKHE IpUMEPBI. MHOrOMEpHBIE
DKOHOMMYECKHE MOJICIIH.

13

Tema 13. IIpenen u HenpepbiBHOCTE OMIT
OCHOBHBIE BOIIPOCHI:

IIpenen OMII.

Teopema o cBa3u npeaena GMII ¢ npenenamu ee
KOMITOHEHT.

IIpenen no HaIIpaBIICHUIO.

Teopema o BelunciaeHuu npeaena GyHKIUU IBYX
MIEPEMEHHBIX B MOJSPHBIX KOOPANHATAX

HenpepsiBabie OMII.

HenpepsiBHOCTB 351eMeHTapHBIX OMII.
HenpepbiBHbIE KPUBBIE U IOBEPXHOCTH, U UX
rapaMeTpU3aluu.

JInHEHO CBA3HBIE MHOXKECTBA.

JlokanbHble cBOMCTBA HENPEPBIBHBIX OMII.
Teopema o mpooOpazax OTKPHITHIX U 3aMKHYTBIX
MHOECTB ITPU HEMPEPHIBHOM OTOOPAXKEHUHU.
DOKkoHOMHUYECKUE puMepsl. IIpon3BoaCTBEHHBIE
¢dbyukiuu (Kob66a-/yrnaca, JleontseBa u ap.),
(GYHKIMH TOJE3HOCTH; OF0JPKETHOE MHOYKECTBO.
CaoiicTBa (GyHKUUN, HETPEPHIBHBIX HA
KOMITAKTHOM MHO>KECTBE: TEOpEMa
Benepmrpacca.

CaoiicTBa (yHKIIMIA, HETTPEPHIBHBIX HA
KOMIIAaKTHOM MHOECTBE: Teopema 00 oOpaze
KOMIIAKTHOTO MHOKECTBA IIPU HENPEPHIBHOM
OTOOpaKECHUHU.

O0pa3 TMHEITHO CBA3HOTO MHOXKECTBA.
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pabora ¢
JUTEPATypoOH,
YTEHUE
JIOTIOJTHUTENIEHO
I TuTEepaTyphl;
MOJrOTOBKA K
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OKOHOMMYECKHE IPUMEPBI. JlOCTHKUMOCTD
MAaKCUMAJIBHBIX U MMHUMAJIBHBIX 3HAYCHUU
GyHKIUI TOJIE3HOCTH MPU €CTECTBEHHBIX
OTpaHUYCHUAX

14

Tema 14. Auddepennupyembie OMIT
OcCHOBHBIE BOTIPOCHI:

Yacrtabsie npousBogabie OMII.

Onactuunocts OMII no pukcupoBaHHOM
TIEPEMEHHOM.

[Toustue nuddepenupyemoit ®MII; nepssbiii
muddepennman.

Heobxomumoe ycnoBue auddepeHnupyeMocTr
OMIL.

[Tpumepst muddepeHIupyeMbIx 1
Henudepenupyembrx GMII.

JlocTaTo4HOE yCI0BUE
muddepenurpyemoct. Teopema o
muddepennrpyemocTu cioxHot GMII.

[IpaBuno Beruncnenus qudepenimana caoxxKHOu
OMIL.

NuBapuanTHOCTH TIepBOTO nuddepeHiumana.
[TonsATHE KacaTeIbHOU MIIOCKOCTH U HOPMAJIbHOM
MPSIMOU K TOBEPXHOCTU YPOBHSI.
['eomeTpuueckuit cmbica audpepeniuana.
['pagrieHT M €ro OCHOBHBIE CBOMCTBA.
IIpon3BoaHas 1O HAIIPABICHUIO.

HeoOxonuMoe ycinoBue skcTpeMyMa
muddepenurpyemoit GMII.

[ToHATHE CTAlMOHAPHBIX U CEJJIOBBIX TOYEK.

DKOHOMHYECKHE puMepbl. THTEepnpeTanus
YACTHBIX IIPOU3BOIHBIX ITPOU3BOJICTBEHHBIX
dbyukiui. [Ipumep npouszBoHON
MIPOM3BOJICTBEHHOM CIIOKHON (YHKIINH (KamuTam
U TPYJ 3aBUCST OT BpeMeHH). [[pon3BoacTBEHHBIE
GyHKIUU ¥ QYHKIMH [TOJIE3HOCTH CO CBOMCTBOM
CES.

DKOHOMMYECKUE TPUMEPBIL. 3a1aun
MaKCUMU3alU GYHKIHUU MTOJIE3HOCTH U
MUHUM#3aUU 3aTpart (ciaydait ®MIT)

pabora ¢
JUTEPATypOH,
YTEHUE
JIOTIOJTHUTENIEHO
I TuTEepaTyphl;
MOJTrOTOBKA K
KOHTPOJBHOM
pabore

15

Tewma 15. HacTHble IPOU3BOAHBIE U
audepeHians Beicumx nopsakos GMIT.
®opmyia Tenopa
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OcHOBHBIE BOTIPOCHI:

Yacrtabsie npousBogabie OMII.

Onactuunocts OMII no pukcupoBaHHOM
TIEPEMEHHOM.

[Tonstue nupdepenupyemoit ®MII; nepsbiii
muddepennman.

Heobxomumoe ycnoBue auddepeHuupyeMocTr
OMITL.

[Tpumepst nuddepeHIupyeMbIx 1
Henupepenupyembrx GMII.

JHloctarounoe ycioBue nudhepeHupyeMOoCTH.
DKOHOMHYECKHUE IpuMepbl. THTepIpeTamus
YACTHBIX TPOU3BOIHBIX MTPOU3BOICTBEHHBIX
¢bynkuumii. [Ipumep npousBoaHOM
MIPOU3BOJICTBEHHOM CIOKHON (QYHKIIMH (KaruTal
U TPYJ 3aBHCAT OT BpeMeHHn ). [[pon3BoaCTBEHHBIE
byHKIMHA U PYHKITUU TTOJIE3HOCTH CO CBONCTBOM
CES.

Teopema o nuddepeHITUPYEeMOCTH CI0KHOM

DOMITI.
[IpaBuio Beruucienus auddepenimana caoKHOMN

OMIL.

WNuBapuanTHOCTh nepBoro auddepenimana.
[TonsiTHE KacaTeNpHON MIIOCKOCTH U HOPMAIBHOU
MPSIMOU K TOBEPXHOCTH YPOBHSI.
["eomeTpuueckuii cMbicn AuddepeHimana.
I'panuieHT M €ro OCHOBHBIE CBOMCTBA.
IIpou3BoaHAas O HAITPABJIEHUIO.
Heobxoqumoe ycnoBue 3kcTpeMmyma
muddepennupyemoit GMII.

[ToHATHE CTAlMOHAPHBIX U CEIOBBIX TOYEK.
DKOHOMMYECKUE TPUMEPBL. 3a1aun
MaKCUMU3AIU GYHKIHUH MTOJIE3HOCTH U
MUHHUMH3aUK 3aTpar (ciayyait O@MIT).
YacTHbIE TPOU3BOAHBIE BBICIIUX MOPSAIKOB
OMIL.

Teopema 00 ycI0BHUSX paBEHCTBA CMELIAHHBIX
IIPOU3BOJHBIX.

Huddepenunan sroporo nopsajaka GMIIL.
Marpuna ['ecce.

JuddepeHnuansl BHICIINX TOPSAIKOB.
®opmyia Tennnopa gyt ®MII ¢ octatouHbIM
yiieHoM B hoome Jlarpanxa u B hoome Ileano.
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MOJIrOTOBKA K
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DKOHOMUYECKHE MPUMEPHI. 3a1aun
MaKCUMU3aIU GYHKIUU MTOJIE3HOCTH U
MHUHUMU3ALUN 3aTpaT (Ciiyyail HECKOIbKHUX
MEPEMEHHBIX ), TPOJIOKEHHE.

OcHoBHbIE 3371a41 0€3yCIIOBHOM ONTUMHU3ALINH.
Metoa HaMMEHBIINX KBAPaTOB.

[TonsiTne 06 ypaBHEHUU PETPECCUM.
DKOHOMHUYECKHUE MPUMEPBIL. 3aa4u
MaKCUMU3aIu GyHKIIUU TTOJIE3HOCTH U
MUHHUMM3ALNHN 3aTpaT (Ci1ydail HECKOIbKHUX
MIEPEMEHHBIX ), TPOAOJKEHHE; JUCKPETHAS 3a7a4a
O MPOCTPAHCTBEHHOM ONTHUMAIbHOM Pa3MEIICHUH
00BEKTOB (Mara3uHoOB, CKJIa/I0B U T.1.),
HKOHOMETPUYECKUE MPUIIOKEHNS (YypaBHEHUE
JMHENHON pEerpeccun).

16

Tema 16. Hesaro 3ananabsie ®MII u
OTOOpaKeHHs

OcCHOBHBIE BOTIPOCHI:

[loHsiTHe HEABHO 3aJTaHHOM (PYHKIIUH.

Teopema o CyleCTBOBaHUM, HEIPEPHIBHOCTH U
muddepeHIpyeMOCTH HEIBHOW (DYyHKIINH,
3a/1aBa€MOi OJTHUM YpaBHEHUEM (cXxema
JI0Ka3aTeIbCTBA).

[TonsiTrie HEABHO 3a/JaHHOM BEKTOPHOMN (PYHKIINH
1 TeopeMa 00 €€ CyIlecCTBOBAaHUH U
muddepennmpyemocTu (0€3 noKa3aTeabCTBA).
Brruncrienue 351acTUMHOCTH HESBHO 3a/JaHHBIX
GbyHKIHA.

Teopema o riaaakoit 3aBUCUMOCTU 0€3yCIIOBHBIX
AKCTPEMYMOB OT MMapaMeTPOB.

Teopema 06 orubaromieit aJist 6€3yCIOBHBIX
AKCTPEMYMOB.
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Teopema o rmaakoil 3aBUCUMOCTH O€3yCIIOBHBIX
HKCTPEMYMOB OT IaPAMETPOB.

Teopema 06 orubaromei 111 6€3yCIOBHBIX
KCTPEMYMOB.

DOxoHOoMHUYecKue npumepsl. [Ipumep HesiBHON
MPOU3BOJICTBEHHON (DYHKIIMU U €€ YaCTHBIX
MIPOU3BOJHBIX, JIACTUYHOCTD 3aMEILIECHHUS.
[ToHsiTHE pEryNsIpHOro OTOOPAKEHUS U TEOpPEMA O
CYLIECTBOBAHHUH JIOKAIBHO 0O0OPaTUMOIO
OTOOpaXKEeHHs.

VY ¢a0BUS 3aBUCUMOCTH CUCTEMBI YHCIOBBIX
GyHKLIMM.

DKOHOMMYECKHE TpUMeEpPBL. Moiernb
HAllMOHAJIBHOTO J0X0/1a, 00OpaTHbIE 33a/1a4u B

MOJIEJISIX DHIHKA.
Onnopoansie pyHkIuu. OTHOPOAHOCTH YACTHBIX

MIPOU3BOHBIX OAHOPOIHON (PYHKITUH.

Teopema Ditsiepa 06 OTHOPOIHBIX PYHKIIUIX.
Kpussie DHremns 1ist OTHOPOIHON PYHKITUN
MOJIC3HOCTH.

[ToBepxHOCTH YPOBHS OTHOPOIHBIX (HYHKIIUH.
DxoHOMUYEcKue puMepsbl. [IponsBoacTBEHHAS
¢bynxus Ko60a-/lyrnaca. [Ipunoxenus
OJTHOPOJHBIX (YHKIIUH B TEOPUU MOTPEOICHUS.
Onnopoansie CES-dynkimm.

17

Tema 17. 3aaun Ha YCIOBHBIN 3KCTPEMYM
OCHOBHBIE BOIIPOCHI:

3aaya Ha YCIOBHBIN SKCTpEMYM Ui PyHKIUU
MHOTHUX MEPEMEHHBIX: OMPEEICHUE TOUKH
YCIIOBHOT'O 3KCTpeMyMa (PyHKLIMM MHOTUX
NEPEMEHHBIX NPU HAJIUYUU CBSI3EH B BUJIE
pPaBEHCTB.

MeTo mo/ICTAaHOBKY PELICHUs 3aJauH Ha
YCJIOBHBIN DKCTPEMYM.

30

pabora ¢
JUTEPATypOH,
YTEHUE
JIOTIOJTHUTENIEHO
I TuTEepaTyphl;
MOJrOTOBKA K
KOHTPOJBHOM
pabore




Meron mHOX)uTENEH Jlarpanixa.

Heobxonumoe ycnoBue cyiiecTBOBaHUS
YCIIOBHOTO 3KcTpeMyMma Jutst tudepeHmpyemoit
byukiuu u quddepeHnupyeMbix QyHKITANA
YPaBHEHHH CBSI3HU.

DKOHOMHUYECKHUE MPUMEPBI. DKOHOMHUYECKUN
cMbIclI MHOXUTeNen Jlarpanxa. [Tonstue
TEHEBBIX I1eH. 3aJ]a4i ONTHUMH3AIIHU B
SKOHOMHUKE.

JlocTaTroyHO€ yCIOBHE CYHIECTBOBAHMUS
YCIIOBHOTO SKCTpeMyMa Jutst tuddepeHupyemon
bynkunn u qudpepeHupyeMbIx GyHKIUN
YPaBHEHUU CBS3H.

Haxosxnenne HanOoIbIIero 1 HAUMEHBIIEro
3HAUYEHUH HEPEPHIBHON QYHKIUU Ha KOMITaKTe,
METO/I IapaMeTpU3aIii TPAHHUIL.
DKOHOMHUYECKHUE MTPUMEPHI. 3a1a4u BEIOOpa
TOBapOB, MAKCUMH3UPYIOMIETO (HYHKITHIO
MTOJIC3HOCTH MPH OFOJPKETHOM OTPaHUUYCHUU;
JIBOMCTBEHHAs! (XUKCUAHCKasl) 3ajja4a
MUHHUMHM3AIIAN 3aTPaT MOTPeOUTENs Ha
npuobOpereHre Habopa OJar Mpu ycIoBUU
OTpaHWYCHUH CHU3Y Ha MOJIE3HOCTh HAOOPOB,
crpoc XUKCa; 3a/1aya MUHUMU3AIUN U3JIEPKEK
MIpH 33JJaHHOM 00bEeME BBITyCKa MPOTYKIIHH.
3aBUCHUMOCTb OE3YCIIOBHBIX M YCIOBHBIX
HKCTPEMYMOB OT ITAPaMETPOB.

Teopema 06 orubaroreit 17 yCIOBHBIX
HKCTPEMYMOB.

18

Tewma 18. Beimykisie MHOXkecTBa 1 OMII B
METPUYECKOM ITPOCTPAHCTBE

OCHOBHBIE BOIIPOCHI:
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pabora ¢
JUTEPATypoOH,
YTEHUE
JIOTIOJTHUTENIEHO




DJeMeHTHI BhIITyKJIoro ananu3a. CBoicTBa
BBITTYKJIBIX (BOTHYTBIX) (PYHKIIMI: O BBITYKJIOCTH
o0JacTu OnpeeieHH s, O BBITYKIOCTH
MOJIOKUTEIHHON IMHEWHONW KOMOUHALINU
BBIMYKJIBIX (DYHKIUH, O HEPEPHIBHOCTU
BBINTYKJIBIX (DYHKIIMM, 0 MAaKCUMyMe (MUHUMYME)
BBIMYKJIBIX (BOTHYTHIX) (DYHKIIUH.

Kputepun BHITyKJIOCTH HEPEPHIBHO
muddepennrpyemMoit GyHKITUU.

DKCTpeMallbHble CBOMCTBA BBIMYKJIBIX (DYHKIUH.
DKOHOMHUYECKHUE MpUMephl. BeInykiible 3a1auun B
HYKOHOMHKE.

3azauyu ONTUMU3ALMY C OTPAaHUYECHUSIMHU TUIIA
HEPABEHCTB.

Ycenosus Kapyma — Kyna — Takxkepa.
DKOHOMHUYECKHUE MPUMEPBI.

Brinykiibie 3a1a4u B SKOHOMUKE (MIPOJOJIKEHUE).

Meto onopHBIX BEKTOPOB B 3a7a4ax
KPEIUTHOTOCKOPUHTa (pellieHre 3a/1a4un).

H JINTEPaTypBI,

MOJIrOTOBKA K

KOHTPOJBHOM
pabore

19

Tema 19. KpaTHbie nHTErpasbl

OCHOBHBIE BOIIPOCHI:

Kpatubie unterpansl. MoTuBaivs BBEICHUS
KpaTHOI'O MHTErpaia: FeOMETPUUECKUE U
SKOHOMUYECKHE 3aJauH.

[loHsiTHE N3MEPUMOTO MHOKECTBA U €TO MEPHI B

R”n (meps1 XKopnana), cBoiictBa Mepsbl JKopaaHa.

ITonaTue MHOXecTBa MephI HyJIb. Kputepuit
U3MEPUMOCTH MHOKECTBA.

[ToHATHE KPAaTHOTO MHTErpaa Mo U3MEPUMOMY
MHOK€ECTBY (pa30ueHue MHOKECTBA, MEJIKOCTh
pa3ouenus, BLIOOpKa TOUEK B pa3OUEeHUH,
WHTErpaJIbHAsi CYMMA).

Kputepun nHTErpupyeMOCTH, KIIaCChI
UHTETPUPYEMBIX (QYHKIUH.

CBOMCTBA KPaTHBIX UHTErPAJIOB.

BrlunciieHre KpaTHBIX HHTETPAIOB C IOMOIIBIO
IOBTOPHBIX. [Ipumepsl.
3amMeHa IEPEMEHHBIX B KPaTHOM MHTETpaJIe.
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pabora ¢
JIMTEpaTypoi,

YTCHUE
JOTIOJTHUTEITEHO
W IUTEepaTyphl;
MTOJITOTOBKA K
KOHTPOJIbHOU

pabore




DKOHOMHUYECKHE MPUMEPHl. IKOHOMHUYECKHE
3agaun (00beM BBIITYCKa MPH 3aT1aHHON
MIPOCTPAHCTBEHHOM IIOTHOCTH Pa3MEIICHUS
MPOU3BOJICTBA, 00beM TpaduKa Mpu 3aJaHHON
MJIOTHOCTH pacipeiesieHusi HICTOYHUKOB H T.]1.)

20

Tema 20. UucnoBbie psiabl

OCHOBHBIE BOIIPOCHI:

Yucnoseie psiabl. YaCTUUHBIE CYyMMBI,
CXOJUMOCTB psifia v ero cyMma. Heobxoaumoe
YCJIIOBHE CXOAUMOCTH U €r0 OTPULIAHUE.
[Tpumepsl.

CBoiicTBa CXOASAIINXCS YACIOBBIX PAIOB.
Kpurepuit Ko cxoauMocTy YuciIoBOro paia u
€ro OTpULIaHUE.

["apmonuueckuii ps.

AOGCOIIOTHAS U YCIIOBHAS! CXOJAUMOCTD PSIJIOB.
[Ipu3Haku CXOOAUMOCTH PSAZIOB C
HEOTPHULATEIIbHBIMU YJICHAMHU: ITPU3HAK
OTPaHUYEHHOCTH, TPU3HAKU CPABHEHUS,
MHTETpajbHbIN NPU3HAK, Npu3Hak Jlanamobepa,
panukKanbHbIN pu3Hak Komy.

3Hako4epenyronmecs psaasl, mpusHak Jleionwma,
OIIEHKa OCTaTKa.

DKOHOMHUYECKHE MPUMEPHI. 3aj1ada o
HAXO0XJICHUH PHIHOYHOM IIeHbI 0€CCPOYHOM
obnuranuu. 3agada 00 olleHKe MPUOBLINA OT
WHBECTUIINHN

pabora ¢
JIMTEpaTypoi,

YTCHUE
JOTIOJTHUTEITEHO
W IUTEepaTypBhl;
MTOJITOTOBKA K
KOHTPOJIbHOU

pabore

21

Tema 21. ®yHKUMOHATBHBIC PSIbI
OCHOBHBIE BOIPOCHI:

QOYyHKIMOHAIBHBIE TOCJIEN0BATENBHOCTU U PSIBI.
IToTouyeunasi, Ha MHOKECTBE U PaBHOMEpPHAs
CXOJIMMOCTH TIOCJIE0BATEILHOCTEN U PAJIOB.
YcnoBus paBHOMEPHOU CXOIUMOCTH
(YHKIMOHAIBHBIX PSIOB, TPU3HAK
Beiiepurpacca.

CBoiicTBa paBHOMEPHO CXOJSIIINXCS PSAIOB:
HEMPEPHIBHOCTh CYMMBI, IOYJICHHOE
WHTErpupoBanue u quddepeHImpoBaHue.

Crenennsie psaasl. Teopema AGens. Paguyc
cxoaumocTH, hopmyna Komm-Anamapa.
PaBHOMEpHast cCXOAMMOCTh CTEIIEHHOI'O Psiia, €ro
g depeHINPYyEeMOCTh U HHTETPUPYEMOCTb. ||
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pabora ¢
JIMTEpaTypoi,

YTCHUE
JOTIOJTHUTEITEHO
W IUTEepaTypBhl;
MTOJITOTOBKA K
KOHTPOJIbHOU

pabore




Psan Tennopa. YcnoBus npeacTaBUMOCTH
dbyukiuu ceoum psiiom Teitnopa.
Paznoxenune anemMeHTapHBIX QYHKIIUHA B PAJT
Teinopa. [Ipumepsl.

[IpunoxxeHus psa0B K NPUOTKECHHBIM
BBIUYHCJICHUSIM.

22

Tema 22. OCHOBHBIE OHSTHS TEOPUU
auddepeHIalIbHbIX YpaBHEHUN

OCHOBHBIE BOIIPOCHI:

OcHoBHbI€ IOHATHS JU((hepeHIaNIbHbBIX
YpPaBHEHU.

VYpaBHEHHUSI ¢ pa3IEAOMUMHUCS IEPEMEHHBIMMU. ||

OCHOBHBIE OTIpEICIICHUsI TEOPUHU
muddepeHnanbHBIX ypaBHEHUH, (ha30BbIe
MIPOCTPAHCTBA, BEKTOPHBIC TOJISI, HHTETPATHHBIC
TPACKTOPHH.

Merton pa3neneHnst nEpEMEHHBIX.
[Ipocreitmmast Mmoaens GUPMBI.

pabora ¢
JUTEPATypoOH,

YTEHUE
JIOTIOJTHUTENIEHO
I TuTEepaTyphl;
MOJrOTOBKA K
KOHTPOJBHOM

pabore

23

Tewma 23. JIuddbepennnanbubie ypaBHEHUS
IIEPBOTO NOPSAKA, PA3PEIICHHBIE OTHOCUTENBHO
MEPBOW IPOU3BOJHOU

OCHOBHBIE BOIIPOCHI:

JIuneiinpie ypaBHenusa. Monens Manbryca.
Cy1iecTBOBaHUE U €AMHCTBEHHOCTD PEIICHUS
YpPaBHEHUI NIEPBOrO MOPSIIKA.

VYpaBHeHue B MONHBIX TudPepentnarax
[IpumMepsl ypaBHEHUH IEPBOTO MOPSIKA,
pa3peLIEHHBIX OTHOCUTENIBHO NIEPBOM
MIPOU3BOIHOM.

JInHerHbIE HEOAHOPOAHBIEC YPABHEHUS.
Ypasaenue bepnyim.

YpaBuenue Pukkaru.

Monens Conoy.

YpaBHEHUS MOPSAKA BBIIIE TIEPBOTO, CBOISIIIAECS
K YPaBHEHUSIM MIEPBOTO MOPsAKA (METOIBI
MIOHUKEHUS TIOPSIKA).

pabora ¢
JUTEPATypOH,

YTEHUE
JIOTIOJTHUTENIEHO
I TuTEepaTyphl;
MOJrOTOBKA K
KOHTPOJBHOM

pabore

24

Tema 24. JIuneitnbie nudpepeHnnanbHbe
YpaBHEHHUS N-TO MOPSAKA

OCHOBHBIE BOIIPOCHI:

JIuHelHbIe ypaBHEHHUS N-TO TTOPAAKA.
JIuHeiHble OTHOPOHBIE YPABHEHUS N-TO
MOPAJIKA C TOCTOSIHHBIMH KO3(DPHUIIEHTaMH.
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pabora ¢
JUTEPATypoOH,

YTEHUE
JIOTIOJTHUTENIEHO
I TuTEepaTyphl;
MOJrOTOBKA K
KOHTPOJBHOM

pabore




JIuHeiiHas 3aBUCUMOCTD U HE3aBUCUMOCTD
pewmennit. [IpocTpaHCTBO pelIeHuii, pa3MEepHOCTD
u 6azuc. Onpeaenurens Bpouckoro.
Heonnoponnsie ypaBHEHUs, METO BapUALIUU
MPOU3BOJIBHBIX OCTOSIHHBIX, YPABHEHUS CO
CIIELUAJILHOM IIPABOU 4aCThIO.

25

Tema 25. JIuHeiiHbIE CUCTEMBI
muddepeHInaNbHBIX YpaBHEHUIN

OcHOBHBIE BOIIPOCHI:

JIunerinbie cuctemsl. JIMHEHBIE OAHOPOAHBIE
cucTeMbl Au(depeHIHATbHBIX YPaBHEHUN C
MOCTOSIHHBIMH KOA((pULIEHTAMH.
DKCIOHEHTa MaTpPHIIBIL.

OcHOBHas TeopeMa TEOPUHU JIMHEHHBIX
YpaBHEHHUH C TOCTOSTHHBIMH KOA(PUITUEHTaMU.
DopMyIIMPOBKA TEOPEMBI O KOPAAHOBOM
HopMmanbHOU popme maTpuisl CKHD).
Brrunciienre MaTpullbl SKCIIOHEHTHI B CIIy4ae
KpaTHBIX COOCTBEHHBIX 3HAYEHUM, PACCMOTPEHHUE
pa3nuyHbIX ciay4daes, koraa JKXH® cogepxur
OJIHY WUJIM HECKOJIBKO KOPAAHOBBIX KJIETOK.

BoiBo hopmy pelieHust 11t CUCTEM BTOPOTO U
TPETHETO MOPSIKOB.

MOI[GJ'II) BbIPpABHHUBAHUS LICHLBI 110 YPOBHIO aKTHUBA.

pabora ¢
JIMTEpaTypoi,

YTCHUE
JOTIOJTHUTEITEHO
W IUTEepaTypBhl;
MTOJITOTOBKA K
KOHTPOJIbHOU

pabore
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Tema 26. Teopust ycTolHunBOCTH
OCHOBHBIE BOIIPOCHI:

Teopus yCTOMUMBOCTHU. Y CTOWYUBOCTD
IIOJIOKEHUS PaBHOBECHS MO JIAMyHOBY.
AcuMITOTHYECKAS YCTOMYUBOCTb.

Oynkuus JIsmyHoBa, TeopeMa 00 YCTOMUYUBOCTH
M0 MEPBOMY MPUOIMKEHHUIO.

Knaccudukauus nonoxeHuii paBHOBeCHs
JIMHEWHOW OJTHOPOJHOU CUCTEMBI BTOPOTO
MOPsJIKA.

Henunelinpie aBTOHOMHBIE CUCTEMBI BTOPOTO
MOPsJIKA, IMHEAPU3ALIUs CUCTEM, IPUMEHEHUE
Teopembl JIsimyHOBa 00 YCTOWYHUBOCTH TIO
MEePBOMY MPUOIMHKEHUIO ISl ONIPEACICHUS
MOBEJCHHUS PELICHUS B OKPECTHOCTH MOJIOKEHUSA
PaBHOBECHUS HEIIMHEWHOU CUCTEMBI.

Monuens Bonbreppsi-JIoTku.

pabora ¢
JUTEPATypOH,

YTEHUE
JIOTIOJTHUTENIEHO
I TuTEepaTyphl;
MOJTrOTOBKA K
KOHTPOJBHOM

pabore

35




27

Tema 27. Pa3HOCTHBIEC YpaBHEHHUS TIEPBOTO
opsiaKa

OCHOBHBIE BOIIPOCHI:

Pa3zHoCTHBIE ypaBHEHHUS IEPBOTO MOPSAKA.
OcHOBHBIE onpeaeneHus. 3a1ada
Komm.JInHeHbIE pa3HOCTHBIE YPABHEHUS U
CHUCTEMBI C MOCTOSIHHBIMU BEIIECTBEHHBIMU
ko3 durmeHTaMu.

JInHeliHOE ypaBHEHHE IIEPBOTO MOPSAIKA C
NePEeMEHHBIMU KOA(PUIIEHTAMU.

Meroa Bapuauuu mOCTOSSHHOM.

JInHEeNHOE OTHOPOIHOE PA3HOCTHOE YPABHEHHUE N-
ro nopsjaka. [IpoctpancTBo penienuii, 6a3uc u
pa3mepHocTh. OO111ee penieHre 0JHOPOIHOTO
Pa3HOCTHOTO YpaBHEHHUE N-ro Nopsiaka. ||

JInHeNHOE HEOAHOPOAHOE YPABHEHHE CO
CIIELIMAIIBHOMN MTPAaBOM YaCThIO.
Monenbs CamyaiibcoHa-XUKca.

pabora ¢
JIMTEpaTypoi,

YTCHUE
JOTIOJTHUTEITEHO
W IUTEepaTyphl;
MTOJITOTOBKA K
KOHTPOJIbHOU

pabore
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Tema 28. YCTONYMBOCTD MOJIOKECHUSI PABHOBECHS
Pa3HOCTHBIX YPAaBHEHUH U CUCTEM PA3HOCTHBIX
YPaBHEHHM

OCHOBHBIE BOIIPOCHI:

JIuHeiiHas OAHOPOIHAS CUCTEMA PA3HOCTHBIX
ypaBHeHu#. [IpocTpaHcTBO perieHuii 0a3uc u
pasMmepHOCTh. O011IEeE pEIIeHUE CUCTEMBI
PAa3HOCTHBIX YPABHEHUM.

HeonnoponHsie CUCTEMBL.

[IpoctpaHcTBO perieHuit 6a3uc U pa3MepHOCTb.
O611iee perneHnue CUCTEMbI pa3HOCTHBIX
YpaBHEHUM.

HeomHoponnbie cucTemsl.

Merto/ Bapualuu U METO]T UCKITIOYEHHUS.
JluHamudeckas MOJEIb MEXOTPacIeBOro OanaHca.
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pabora ¢
JIMTEpaTypoi,

YTCHUE
JOTIOJTHUTEITEHO
W IUTEepaTyphl;
MTOJITOTOBKA K
KOHTPOJIbHOU

pabore




VY cTOWYMBOCTH MOJIOKEHHUS PABHOBECHS
Pa3HOCTHBIX YPaBHEHUM U CUCTEM PA3HOCTHBIX
YPaBHEHUM.

[ToHsATHE YCTOMYMBOCTH PELMICHUN PAa3HOCTHBIX
YPAaBHEHUU U CUCTEM.

Heobxoaumeble 1 10CTaTOYHbBIE YCIOBUS
YCTOWYHMBOCTH PEIICHUN JIMHEWHBIX PA3HOCTHBIX
YPaBHEHUM U CUCTEM C MOCTOSIHHBIMU
BEIIIECTBEHHBIMU KO(PDUIITUEHTAMH.
@opMyIIMpPOBKA TEOPEMBI O CYLIECTBOBAHUHU
YCTOMYHUBOIO MOJIOKEHUS PABHOBECUS
HEJIMHEHOTO aBTOHOMHOTO Pa3HOCTHOTO
YPaBHEHHS IIEPBOTO MOPSIAKA.

IIprMepsl pa3HOCTHBIX YPAaBHEHUM B SdKOHOMUKE
Y CBSI3b C IIOHATUEM YCTOMYUBOCTH
(maytTuHOOOpa3Has MOJIEeNIb PhIHKA)

HUToro

75

7. ®OH OLICHOYHBIX CPEICTB JJIS NPOBEACHHU MMPOMEKYTOYHOM aTTeCTAllMHU

00y4arouuxcs mo JMCHUIJINHe (MOIYJII0)

7.1. IllepeyeHb KOMIETEHUMHA ¢ YKa3aHUEM ITANoOB uX GOpMUPOBAHHSA B

npouecce 0CBOeHHs 00pa30BaTeIbHON MPOrPaMMbI

Jeckpun KoMITeTe OuenouHble
TOPBI CpeACTBa
YK-1

3Hathb OCHOBBI MAaTEMAaTUYECKOTO aHalIn3a, HeOOXOIUMBIE NS
pewenus s3xkoHoMuueckux 3aaad (YK-1.1, YK-1.2, VK- KOHTPOJIbHAA
1.3, VK-1.4, YK-1.5) padora

YMeTb  |[IPUMEHSTh METOJIbl MATEMATUYECKOr0 aHAIM3a U TEOPUU
g epeHIanbHbIX YPABHEHUH 151 PEICHUS KOHTPOJIbHAs
PKOHOMUYECKHX U ynpasiieHueckux 3aaa4d (YK-1.1, YK- pabota
1.2, VK-1.3, YK-1.4, YK-1.5)

Baajaers |HaBbIKaMU IPUMEHEHUS COBPEMEHHOI'O MATEMATHYECKOTO

MHCTPYMEHTApPHUS JJIsl pEIICHUSI SKOHOMUYECKUX U
ynpasieHueckux 3anad (YK-1.1, VK-1.2, YK-1.3, VK-
1.4, YK-1.5)

3a4€T, OK3aMCH

OIIK-2
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3HaTh

OCHOBHbIE€ 0a30BbI€ MTOHATHUS U ONIPEICIICHUS TEOPUU
MHOECTB, TEOPUU MPEAENOB TUDPepeHIInanbHOro 1
MHTETPaJIbHOIO UCUHUCIICHUS, TEOPUU PSAOB, TEOPUU
00BIKHOBEHHBIX MU depeHnnanbubix ypaBHeHuit (OITK
2.1); ocHOBHBIE CBOMCTBA MOCJIEOBATEILHOCTEM,
AJIEMEHTAPHBIX (DYHKIUN, YUCTOBBIX, PYHKIIMOHAIBHBIX,
creneHHbIX psaaoB (OIIK 2.1); meToasl
ACCUMNTOTUYECKOTO U IKCTPEMAIHLHOTO aHaJIn3a
GyHKIMA 1 TOCIe0BATEIbHOCTEN, METO/IbI TTOMCKA
uHTerpanoB u npousBoaHbiX (OIIK 2.1); TeopeTnueckue
OCHOBBI perieHus AuddepeHInaTbHbIX YPaBHEHUN U
cucteM nuddepeHIuanbHbIX YpaBHEHUM, TUHEHHBIX
Pa3HOCTHBIX YPAaBHEHUMN U CUCTEM C TOCTOSIHHBIMH
BEIIIECTBEHHBIMU KOA(DPUIIUEHTAMU U UCCIICIOBAHUS
BorpocoB ycroiunBoctu (OITK 2.1)

KOHTPOJIbHAS
pabora

YMmerhb

CTPOUTH MaTEMaTUYECKUE MOJEIN OCHOBHBIX CUCTEM H
mpo1eccoB B 3koHOMuUKe 1 ynpasienuu (OIIK 2.1);
peath 3a1auu, (GOpMyIHpyEeMbIe B pa3HbIX pasienax
MaTeMaTUYECKOT0 aHAJIN3a U TEOPUU
mudpepeHIabHBIX YPAaBHEHHM, U OIIEHUBATh TOYHOCTh
nonyvyaemsbix pemennit (OIIK 2.1); monb3oBaThcs
COBPEMEHHOU BBIUUCITUTEIHLHON TEXHUKOW B 00BEME,
HE0OXOUMOM JJI pEUIeHUs! ONPEIeIEHHOTO Habopa

Txx o o

KOHTPOJIbHAS
pabota

Baagern

METOJIMKOW TOCTPOCHMSI, aHAIM3a ¥ IPUMEHEHUS
MaTeMaTHYEeCKUX MOJIEIICH JIsi OLIEHKH COCTOSIHUS U
MPOTHO3a PA3BUTHUS SKOHOMUYECKUX SBJICHUN U
nporeccoB (OIIK 2.1); TexHuKaMu CyMMUPOBaHUS
YJICHOB PsiJia, TOMCKA AKCTPEMyMa, IIOUCKA aCUMIITOT,
MMOMCKA WHTETPAJIOB U MMPOU3BOIHBIX, PEIICHUS
0ObIKHOBEHHBIX AU pepennranbapix ypaBaennit (OITK

3a4€T. OK3aMCH

7.2. Onucanue noxkasareJieid U KpUTepreB OLCHUBAHUSA KOMIIETEHIIUIT HA
PAa3IMYHBIX 3TANaX UX (POPMHUPOBAHUSA, ONMCAHUE LIKAJ OLlCHUBAHUS

YPOBHI/I C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHIINU
OHGHO‘IHBIC . JlocTraTouHbId .
Komnerentaocts BbazoBblii ypoBeHb Bricokuit ypoBeHb
cpe€acTBa YPOBEHb
HecopMHUpOBaHa KOMIIETEHTHOCTH KOMIIETEHTHOCTH
KOMIETEHTHOCTH
KOHTpOJbHas pabora [1-59% 60 -69% 70-89% 90-100%
IIpaBUIILHBIX IIpaBUIILHBIX IIpaBUIILHBIX IIpaBUIILHBIX
OTBETOB OTBETOB OTBETOB OTBETOB
3a4ueT 1-59% 60 -69% 70-89% 90-100%
IMPpaBUJIbHBIX IMPpaBUJIbHBIX IMPpaBUJIBHBIX IMPpaBUJIBHBIX
OTBETOB OTBETOB OTBETOB OTBETOB
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JK3aM€H He packpsit Teop. BOIpockI Pabora Pabora BrInoIHEHA
IMOJTHOCTRLIO HU PACKpBITHI € BBITIOJTHEHA C MTOJTHOCTBIO,
OJINH TEOP. 3aMCUYaHUSIMH, HECYIIIECTBEHHBIM |0(hOpMIICHA 10
BOIIPOC, OJIHAKO JIOTHKA 1 3aMCYaHHSIMU TpeOOBAHUSIM
MPaKTUYECKHE coOuroieHa.
3aJaHusd He [IpakTuueckoe
BBIIIOJIHEHBI UM [3aaHUE
BBITTOJTHEHBI C BBITIOJTHEHO, HO C
rpyobIMU 3aMCUYaHUSIMH:

OoLIMOKaMu HaMeYeH X0
BBITTOJTHCHMS,
OJIHAKO HE IIOJHO
PaCKpPBITHI
BO3MOKHOCTH
BBITTOJTHCHUS

7.3. TunoBbie KOHTPOJIbHbIE 3aIaHUS UJIM MHbIE MAaTEPHUAJIbI, HEO0OX0AUMBbIE JIJIsI
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepU3yIUMX ITAMbI ()OPMUPOBAHUA KOMIIETEHIUI B Mpouecce 0CBOCHUA
o0pa3oBaTe/ibHOI POrPaMMBblI

7.3.1.1. IlpumepHbIe 3aaHUs A1 KOHTPOJIbHOU padoThl
(1 cemectp OPO )

1.IlpumepHbIe 3aaHus 7151 KOHTPOJIbHOM paboThl npuBeaeHb! B [Ipuioxenun

7.3.1.2. IlpumepHbIe 3aJaHUSA /151 KOHTPOJbHOI padoThl
(2 cemecTp OPO )

1.IIpumepHble 3a1aHus 1715 KOHTPOJIBHON paOoThl puBeneHbl B [Ipumoxenun

7.3.2. Bonpochl K 3auety
(1 cemecTp OPO)

1.MHOkecTBO n-MepHBIX CTPOK RN, ciiokeHue CTpOK M YMHOXKEHUE CTPOK Ha
BELCCTBEHHBIEC YHCIIA.

2.Hopma snemenTa B R”n, reomeTprueckass MHTEPIPETALHS HOPMBI.

3./lekapToBbl KOOpJAMHATHI TOYEK IUIOCKOCTH W NpPOCTpaHCTBAa. PaccrosiHue Mexay
aneMeHTaMu B R”n, kak HOpmMa UX pa3HOCTH.

4.0OxpecTtHOCTh TOUKH. OrpaHMYE€HHbIE MHOKECTBA. BHYTpEHHHE U I'paHUYHBIE TOUYKU
MHO’K€CTBA. | paHnIIa MHOXKECTBA.

5.01KpbITBIE, 3aMKHYTble MHOXecTBa. KommnakTbl. OTKpBITBIE W 3aMKHYTHIE
MHOECTBA, 3aJ]JaBA€MbI€ CUCTEMAMH YPaBHEHUW U HEPABEHCTB.

6.ITocnenoBarenbHOCTH B R™n 1 BX mipeaensl.
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7.0CHOBHBIE CBOMCTBA OTKPBITBIX W 3aMKHYTBIX MHOXECTB. XapaKTepu3alus
KOMITAKTOB.

8.OxoHOMUYECKHE TpUMEpPHI. brokeTHOe MHOKECTBO, TEXHOJIOTUYECKOE MHOXKECTBO.
9.YUucnospie GpyHKIMH MHOTUX TiepeMeHHBIX (OMIT).

10.ITonatue nuHuii U noBepxHocret yposHss ®MIL.

11.9nementapubie ®MII.

12.I1psimbie U runepriockoctd B R™N. Beimykiibie MHOXecTBa. Beimykias oboiouka
MHOkecTBa. TeopeMbl 00 OTIETUMOCTH.

13.9xoHOMUYECKHE TpUMEPBl. MHOTrOMEpPHbIE SKOHOMUYECKUE MOJIENH.

14 Ilpenen ®MIL.

15.Teopema o cBsizu nipenena ®MII ¢ npeaenamMu €€ KOMIIOHEHT.

16.IIpenen nmo HanpaBIEHUIO.

17. Teopema O BBIUMCICHUU Mpenena (QYHKIUMU JBYX NEPEMEHHBIX B MOJSIPHBIX
KOOpJAMHATaX.

18.HenpepsiBHbie ®MII.

19.HenpepsiBHOCTH 3emeHTapHbix OMIT.

20.HenpeppiBHBIE KPUBBIE U TOBEPXHOCTH, U X MapaMeTPU3ALIHH.

21.JIuHeitHO CBSI3HBIE MHOXKECTBA.

22.JlokanbHble cBOMCTBA HenpepbIBHBIX OMII.

23.Teopema 0 mpoodOpazax OTKPBITBIX M 3aMKHYTBIX MHOXECTB MPH HENPEPHIBHOM
OTOOpaKCHHH.

24 Oxonomuyeckue mnpumepsl. [IpousBonctBennbie Qynkuun (Ko66a-/yrmnaca,
JleoHnTheBa u Ap.), GYHKUNU MOJIE3HOCTH; OIOI)KETHOE MHOXKECTBO.

25.CoiicTBa  (YHKIMI, HEMPEPHIBHBIX Ha KOMIAKTHOM MHOXECTBE: Teopema
Benepmrpacca.

26.CpoiicTBa (yHKIUH, HEMPEPHIBHBIX HAa KOMIAKTHOM MHOXECTBE: Teopema 00
o0Opa3e KOMIAaKTHOTO MHO>KECTBA IIPU HEMIPEPHIBHOM OTOOPaKEHHH.

27.006pa3 TUHEHHO CBA3HOTO MHOXKECTRBA.

28.OxoHOMUYECKHE MpUMEPHI. [JOCTMXKMMOCTh MaKCUMAJIbHBIX M MHHUMAaJIbHBIX
3HAUYCHUM QPYHKIUH MOJIE3HOCTH MPU €CTECTBEHHBIX OTPAHUUYECHUSX.

29.Yactuble npousBoansie ®MII.

30.9nactuunocts ®MII no puxkcupoBaHHOI TIEpEMEHHOM.

31.Ilonsatue nuddepenuupyemoit ®MII; nepsoiii nuddepenima.

32.Heobxoaumoe ycnoBue auddepennupyemoctu OMIIL.

33.IIpumepsnl nuddepennupyemsix U Henuddeperiupyemorx GMII.

34 JloctarouHoe ycioBue nudhepeHIInpyeMOCTH.

35.Teopema o nuddepenunpyemoctu cioxuoinr GMII.

36.11paBuino Beruucnenus quddepennuana cioxxon GMIL.

37.MuBapuaHTHOCTH NepBOTO auddepenimana.

38.I1oHsATHE KacaTebHOM MJIOCKOCTH U HOPMAJIbHOM NPSIMOM K TOBEPXHOCTU YPOBHSI.
39.I'eomerpuueckuii cmbich aAuddepennmana.

40.I'pagueHT 1 ero OCHOBHBIE CBOMCTBA.
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41.1TpounsBoIHAs 110 HATPABJICHUIO.

42.Heobxoaumoe ycmoBue sxctpemyma auddepennupyemoit GMII.

43.IloHsATHE CTAlUOHAPHBIX U CEJIOBBIX TOYEK.

44 DKOHOMUYECKHE MpPHUMEpHl. 3aJaud MaKCUMH3aluu (YHKUWU TOJIE3HOCTH U
MUHUMU3aIUU 3aTpat (ciayyait OMIT).

45.I'pagueHT u ero OCHOBHbBIE CBOMCTBA.

46.1Tpoun3BoIHAs 110 HATPABIICHUIO.

47.Heobxoaumoe ycmoBue sxctpemyma auddepennupyemort GMII.

48.IToHsATHE CTAlUOHAPHBIX U CEJIOBBIX TOYEK.

49 . OKOHOMUYECKHE MpPHUMEpHl. 3ajJaud MaKCUMH3aluu (QYHKUWU TOJIE3HOCTH U
MUHUMU3a1UU 3aTpat (ciayyait OMIT).

50.YactHble TponU3BOAHBIE BhICIINX NOPsAIKOB OMII.

51.Teopema 006 yclI0BHUSIX paBEHCTBA CMEUIAHHBIX MPOU3BOIHBIX.

52. luddepenunan sroporo nopsiaka GMII. Marpumna 'ecce.

53. uddepennranpl BHICIIUX MTOPSIKOB.

54.®opmyna Teitnmopa nns ®MII ¢ ocratounbiM wieHoM B ¢opme Jlarpanxka u B
dopwme Ileano.

55.loctaTounoe ycinoBue dxkctpemyma OMII.

56.OKOHOMHMYECKHE MPUMEPHL. 3aJayd MaKCUMU3AUUK (YHKIMH TOJIE3HOCTH H
MUHHUMH3ALUU 3aTpat (Ci1yyall HECKOJIbKUX MEPEMEHHBIX ), TPOIOTKEHHE.
57.0OcHOBHBIE 33/1aun 0€3yCIIOBHOW ONTUMU3AIINH.

58.MeTo1 HaMMEHBIINX KBAAPaTOB.

59.I1onsiTe 06 ypaBHEHUHN PETPECCHUM.

60.IlonsiTre HEABHO 3aJaHHON (PYHKIINH.

61.Teopema O CyIECTBOBAHHMH, HEMPEPHIBHOCTU U AUGDHEpEHIUPYEMOCTH HESIBHOM
GbyHKIMH, 3a1aBa€MOM OJIHUM ypaBHEHUEM (CXeMa JOKa3aTelbCTBA).

62.IloHsiTHe HESIBHO 3aJ]aHHOM BEKTOPHOU (QYHKLIHUU U Teopema 00 €€ CylIeCTBOBAaHUU
u nuddepenurpyemoctu (0€3 10Ka3aTEILCTBA).

63.BbluncieHue 351aCTUYHOCTH HESIBHO 33JIaHHBIX (DYHKIIUM.

64.Teopema 0 TIaAKOM 3aBUCUMOCTH OE3yCIOBHBIX IKCTPEMYMOB OT apaMeTPOB.
65.TeopeMa 00 orubaronieit 1151 6€3yCIOBHBIX IKCTPEMYMOB.

66.OkoHOMUYECcKHEe mpuMepbl. [IpuMep HEsIBHOM MPOU3BOACTBEHHON (YHKIIMH U €€
YaCTHBIX TPOU3BOAHBIX, JIIACTUYHOCTD 3aMEILICHHUS.

67.1lonsTre peryasipHOro OTOOpPaKEHHS U TEOpEMa O CYIIECTBOBAHUHU JIOKAIbHO
00paTUMOro OTOOpaKEeHHUS.

68.Ycl10BuUSs 3aBUCUMOCTH CUCTEMbI YUCTIOBBIX (DYHKITHIA.

69.OxoHOMHYECKHE MpUMEpbl. MoieNb HAIIMOHAILHOTO J10X0/1a, 0OpaTHbIE 3a7a4yu B
MOJIEJISIX PBIHKA.

70.0qH0poaHbIe  PyHKIMU. OAHOPOAHOCTh YACTHBIX MPOU3BOAHBIX OJHOPOJHOM
(GyHKIUY.

71.Teopema Ditnepa 00 OJHOPOIHBIX (DYHKITHSX.

72 KpuBbie DHrems s OJHOPOAHON (YHKIIUU TOJIE3HOCTH.
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73.IToBepXHOCTH YPOBHSI OJTHOPOAHBIX (PYHKIIHIA.

74.Oxonomuueckue npumepsl. IlpomsBoactBennas ¢ynkuus Ko66a-Jyrnaca.
[Tpunoxxenuss oAHOPOAHBIX (GYHKIMH B Teopuu mnorpednenus. Onnopoansie CES-
GyHKIUH.

75.3aa4a Ha yCIOBHBIM AKCTPEMYM JUIs (DYHKIIMM MHOTHUX IIEPEMEHHBIX: OIIPEEICHUE
TOYKH YCJIOBHOTO IKCTpeMyMa (DyHKIIMM MHOTHX NEPEMEHHBIX IIPU HAJIUYUU CBSI3€H B
BU/JIC PaBEHCTB.

76.MeToa MOACTaHOBKH PEIIEHUS 3a/1a41 Ha YCIOBHBINA AKCTPEMYM.

77.Meton MHOXkUTENEN JIarpaHxka.

78 . HeoOxoauMoe  ycjaOBHE  CYIIECTBOBAHMSI ~ YCJIOBHOTO  JKCTpeMyma  Jif
audpeperupyemoit GyHkunu U AuGpepeHunpyeMbx QyHKINN ypaBHEHHUA CBSI3U.
79.9KkOHOMHYECKHE MOpPUMEPHl. DKOHOMHUYECKHI CMBbICT MHOXxuTenen Jlarpanxa.
[TonsiTre TeHEBBIX LIEH. 3aja4l ONTUMHU3AIMN B IKOHOMUKE.

80.loctatoyHoe  yClIOBME  CYIIECTBOBAHHS  YCJIOBHOTO  J3KCTpEMyMa  JUIS
audeperupyemoint GyHKunu U AuGpepeHunpyeMbx QyHKINN ypaBHEHUA CBSI3U.
81.Haxoxxnenne HanOONbIIEr0 ¥ HAUMEHBIIIET0 3HAYEHUH HETPEPHIBHON (PYHKIIMH Ha
KOMIIAKTe, METO/] TapaMeTpHU3alluy TPaHUILI.

82.3amaun BbIOOpAa TOBAPOB, MAKCUMHU3UPYIOLIIETO (YHKLIHIO TMOJIE3HOCTH MpH
OIO/PKETHOM OTpaHWYECHHH; JIBOMCTBEHHAs (XMKCHAHCKas) 3aJadya MHHHUMH3AIUU
3aTpaT noTpeduTess Ha npuodpeTeHne Habopa OJiar npu ycJIOBUU OTPAaHUYEHUN CHU3Y
Ha TIOJIE3HOCTh HA0OpOB, cmpoc XHKca; 3ajJada MHUHMMM3ALUU H3ICPKEK IpU
3aJaHHOM 00bEME BBIITyCKa MPOAYKIIHH.

83.3aBucUMOCTh 0€3YCIOBHBIX U YCIOBHBIX IKCTPEMYMOB OT IapaMeTPOB.
84.Teopema 00 orudaroiei 1151 yCIOBHBIX 3KCTPEMYMOB.

85.0meMeHThl BBIMYKIOro aHanu3a. CBOMCTBa BBIMYKIBIX (BOTHYTHIX) (DYHKUHN: O
BBIMYKJIOCTH OOJIACTH OIpEAENEHUs, O BBIMYKIOCTH MOJOXKHUTEIbHOW JIHUHEHHON
KOMOMHALIMM BBINYKJIBIX (QYHKIUH, O HENPEPHIBHOCTH BBINYKIbIX (YHKIUH, O
MaKCcUMyMe (MUHIMYME) BBITTYKJIBIX (BOTHYTHIX) (DYHKITHA.

86.Kpurepuu BeIMyKJIOCTH HENMPEPBIBHO U PepeHInpyeMoil PyHKIUH.
87.9kcTpemMalibHbIE CBOMCTBA BBHIMTYKIIBIX (DYHKIIHM.

88.OxoHOMMUECKHE TPUMEPDI. BhINMyKiIble 3a/1a4l B 9KOHOMUKE.

89.3a1a4n ONTUMU3ALMHI C OTPAHUYECHUSIMU TUIIA HEPABEHCTB.

90.YcnoBus Kapyma — Kyna — Takkepa.

7.3.3. Bonpochl K 3K3aMeHy
(2 cemecTp OPO )

1.Beimykiibie 3aga4n B 3KOHOMHUKE. METO/T OMIOPHBIX BEKTOPOB B 3a/1adax KPEAUTHOTO
CKOpHUHra (penieHue 3a1aum).

2.KpatHble nHTErpasibl. MoTHBaIMsl BBEICHHS] KPATHOTO MHTErpaja: TeOMETPUUYECKHE
Y DKOHOMMYECKHE 3aa4U.
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3.IlonsiTe U3MepUMOro MHOXecTBa U ero Mepbl B R™*n (Mmepsl Kopnaana), cBolicTBa
mepsl Kopnmana. Ilonstme MHOXeCTBa Mepbl HyIb. Kputepuii H3MEpUMOCTH
MHO>KECTBA.

4.TloHsiTHE KPAaTHOTO MHTETpaia Mo U3MEPUMOMY MHOKECTBY (pa30UeHre MHOXKECTBA,
MEJKOCTh pa30ueHus, BHIOOpKA TOUEK B pa30MEHNH, HHTETPpaJIbHAS CYyMMa).

5.Kputepun HHTErpupyeMOCTH, KJIACChl UHTETPUPYEMbIX (DYHKIIHA.

6.CBoliCcTBa KpaTHBIX UHTETPAJIOB.

7.Bpraucienne KpaTHbIX HHTETPAJIOB € IIOMOIIBIO TOBTOPHBIX. [Iprmepsl.

8.3aMeHa nmepeMeHHbIX B KpaTHOM MHTETpase.

9.9xoHOMUYECKHE TTPUMEPHI. DKOHOMUYECKHE 3a7a4u (00BEM BBITYCKA MPU 3aJaHHOMN
MPOCTPAHCTBEHHOW IUIOTHOCTH pa3MEIIeHHs] MPOU3BOACTBa, 00beM Tpaduka mpu
3aJIaHHOM TJIOTHOCTU pacipeiesieHusi HCTOYHUKOB U T.11.).

10.YucnoBbie psabl. YacTHUHBIE CYMMBI, CXOJUMOCTh psija U €ro cymma.
Heobxomumoe ycnoBue CX0MMOCTH U €ro oTpuiianue. [Ipumepsl.

11.CBoiicTBa CXOASAIINXCS YUCIOBBIX PAJIOB.

12 Kpurepuii Ko cxoIuMOCTH YUCIOBOTO psAJia U €ro OTPHUIIAHUE.
13.I"apmonnueckuii ps.

14.A6conroTHas U YCIOBHAs CXOUMOCTb PSIOB.

15.Ilpu3Haku CXOOUMOCTH PSAJOB C HEOTPUIATEIbHBIMU YJIEHAMH: TPU3HAK
OTPAaHWYEHHOCTH, TPU3HAKKM CPaBHEHHUS, MHTETpajbHbI MpPHU3HAK, MPU3HAK
Hamambepa, panukanpHbIA mpusHak Koy,

16.3nakouepenyromuecs psasl, npusHak JleiOHuIa, OlleHKa OcTaTKa.
17.9xoHOMUYECKHE TIPUMEPBL. 3ajaya O HaXOXIECHUU PBIHOYHOW IEHbI 0€CCPOYHOU
obnuranuu. 3amada 00 OleHKE MPUOBLUIA OT UHBECTHUIIUM.

1 8. OyHKIMOHATIBHBIE MOCAEA0BATENBHOCTH U PSIBI.

19.I1loToueyHasi, Ha MHOYKECTBE U PAaBHOMEPHAsI CXOJMMOCTH MOCJIEI0BATEILHOCTEN H
PAIOB.

20.YcnoBus paBHOMEPHOM CXOIUMOCTH (DYHKIHMOHANBHBIX PSAOB, MpPHU3HAK
Benepmrpacca.

21.CBoiicTBa PaBHOMEPHO CXOISLIUXCS PSJIOB: HENPEPBIBHOCTh CYMMBbI, MMOWICHHOE
WHTErpupoBanue u quddepeHImpoBaHue.

22.Crenennble psanpl. Teopema AOens. Pammyc cxomumoctu, ¢dopmyna Komu-
Anamapa.

23.PaBHOMEpHasi CXOJMMOCTh CTENEHHOTO pdAna, ero auddepeHuupyeMocTb u
UHTErPUPYEMOCTb.

24.Psn Tetinmopa. YciaoBust mpeacTaBUMOCTH GyHKIIUHA CBOUM psitoM Teitnopa.
25.Pasnoxenue sneMeHTapHbIX QyHKIMH B psaa Tenopa. [Ipumepsi.

26.I1punoxxeHus psAAOB K MPUOIHKEHHBIM BHIYHCICHUSIM.

277.0cHOBHBIE MTOHATUA TUDPepeHITnaTbHBIX YpaBHEHUH.

28.YpaBHeHHUS C pa3ETIONIMMUCS IEPEMEHHBIMMU.

29.0cHoBHBIEC ompeneneHus Teopun aud@PepeHInaNbHbIX YpaBHEHHM, (a3oBbie
MIPOCTPAHCTBA, BEKTOPHBIE MOJIs, HHTETPaIbHbIE TPACKTOPHUHU.
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30.Meton pazaeneHust IEPEeMEHHBIX.

31.IIpocreiimas Moaens GUPMBIL.

32.JIuneiinbie ypaBHeHus. Moaens ManbTyca.

33.CyuiecTBOBaHHE U €AMHCTBEHHOCTh PEUIEHUSI YPaBHEHUI IEPBOTO MOPSIIKA.
34.YpaBHeHue B MOJHBIX AuddepeHinanax

35.1Ipumepsl ypaBHEHHUM MEpPBOrO MOPAJIKA, Pa3pEIICHHBIX OTHOCUTEIBLHO MEPBOM
IIPOU3BOAHOM.

36.JIuHeliHbIE HEOJTHOPOIHBIE YPABHEHHMS.

37.YpaBHenue bepHyiu.

38.YpaBuenue Pukkatu. Monens Cooy.

39.VpaBHeHus nmopsiKa BbILIE NEPBOTO, CBOASALIMECS K YPABHEHUSIM IIEPBOTO MOPSIIKA
(MEeTOAbI MOHMXEHUS TTOPSIKA).

40.JIuneitHple ypaBHEHHUs] n-ro nopsaka. JIMHelWHbIe OJHOPOJIHBIE YPAaBHEHHUS N-TO
MOPSI/IKA C TOCTOSHHBIMU KO3(DPUIIMEHTaMH.

41.JIuneiiHasg 3aBUCUMOCTh U HE3aBUCUMOCTH pemieHuil. [IpocTpaHCTBO pelieHu,
pa3MepHoOCTh U 6a3uc. Onpeaenurens BpoHckoro.

42.HeonHOpOOHBIE YpPaBHEHHUs, METOJ BapUalHUHM MPOU3BOJIBHBIX IOCTOSHHBIX,
YPaBHEHMS CO CIIEHHAIBHOM IPaBOM YacCThIO.

43.Jluneiinbie cuctembl. JIMHEHHbIE OIHOPOJHBIE CHUCTEMBI JU(PepeHInaTbHBIX
YpaBHEHUH C TOCTOSHHBIMU KO3(PPULIUEHTAMH.

44 .OKCTIOHEHTA MATPHIIBI.

45.0cHOBHas TeopeMa TEOpHHM JIMHEWHBIX YPAaBHEHUH C  MOCTOSHHBIMU
ko3¢ duLreHTaMu.

46.DopMyTUPOBKA TEOPEMBI O JKOPAAHOBOW HOpMaIbHOU opme matpuiibl QKHD).
4’7 .Beluncnenue MaTpullbl SKCIIOHEHTHI B CIIy4ae KPaTHBIX COOCTBEHHBIX 3HAUYECHH,
pacCMOTpPEHHUE pa3auyHbIX ciiydaeB, korga JKH® conpepkuT oaHy WM HECKOJIBKO
KOPJIAHOBBIX KJIETOK.

48.Bp1Boa (hopmyI pereHust sl CHCTEM BTOPOTO U TPETHEro MOPSIKOB.

49.Mopnenb BbIpaBHUBAaHUS LIEHBI 10 YPOBHIO AKTHUBA.

50.Teopus yCTOMYUBOCTH. Y CTOMYMBOCTH MOJIOKEHUS paBHOBECHUS 110 JISMyHOBY.
51.AcuMnToTruecKas yCTOMYMUBOCTb.

52.®ynkuus JlsmyHoBa, TeopemMa 00 yCTOWYUBOCTH IO TIEPBOMY MPUOINKEHUIO.

53 Knaccudukanuss MoJOKEHUM paBHOBECUS JIMHEHHOW OJHOPOIHON CHCTEMBI
BTOPOTO MOPSIKA.

54 HenvHeilHblE aBTOHOMHBIE CHCTEMBI BTOPOTO NOPSAKA, JIMHEAPU3ALMUS CHUCTEM,
NpuMeHeHue TeopeMsbl JIsimyHoBa 00 yCTOWYMBOCTHU IO MEPBOMY MPUOIMKEHUIO IS
ONpE/CIICHUS TIOBEICHUSI PEIICHUS B OKPECTHOCTH TMOJIOKEHUSI PaBHOBECHS
HEJIMHEWHOMN CUCTEMBI.

55.Monens Bonbreppsri-JIoTku.
56.PazHOCTHBIE ypaBHEHUS IEPBOIO MOPSIIKA.

57.JluHelriHble Pa3HOCTHBIE YPABHEHHS M CUCTEMBI C ITOCTOSIHHBIMHU BEIIECTBEHHBIMHU
Kox¢uLIeHTaMu.
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58.PazHocTHOE ypaBHEHHE nIepBOro nopsiaka. OCHOBHBIE onpeaeneHus. 3agaya Kommu.
59.JIlunelinoe ypaBHEHHE MEPBOTO MOPSIKA C TEPEMEHHBIMHI KO3 PUIIEeHTaMH
60.Meto Bapralyiu MOCTOSIHHOM.

61.JluHeitHOe OAHOPOJHOE PA3HOCTHOE ypaBHEHHE n-ro mopsiaka. [IpoctpaHcTBO
pemieHuid, 6a3suc u pasMepHocTh. OOIiee peleHue OJHOPOAHOTO Pa3HOCTHOTO
YpaBHEHHE N-rO MNopsaka. JINHEHHOE HEONHOPOAHOE YPAaBHEHUE CO CHEHHUAIBHOM
npaBoil yactbro. Mosiens CamyanbcoHa-XHKCa.

62.JIuHeliHasg OAHOPOAHAS CUCTEMA PA3HOCTHBIX YpaBHEHUU. [IpocTpaHCTBO perieHnit
6a3uc u pazMepHocTh. OOI1Iee pEIIEHNUE CUCTEMbI PAa3HOCTHBIX YPABHEHHI.
63.HeoqHopoaHbIE CUCTEMBI.

64.MeTto1 Baprallid U METO]T UCKITIOUCHHUS.

65.JlunaMuueckasi MOJIeNIb MEXOTpacieBoro dajsaHca.

66.YCTOMYMBOCTh MOJIOKEHUSI PABHOBECHS PA3HOCTHBIX YPAaBHEHUW M CHCTEM
Pa3HOCTHBIX YPaBHEHUM.

67.IloHsATHE YCTOWYMBOCTHU PELICHHUI pa3HOCTHBIX YPABHEHHUI U CHCTEM.
68.HeoOxomuMble W JOCTATOYHBIE YCIOBHS YCTOMYMBOCTH PEIICHUNM JIMHEHHBIX
Pa3HOCTHBIX YpaBHEHHM W CHCTEM C TIOCTOSSHHBIMH  BEIIECTBEHHBIMU
Koa(uLIreHTaMU.

69.QopMyIMpPOBKa TEOPEMBI O CYLIECTBOBAHUH YCTOMYMBOIO MOJIOKEHUS PABHOBECHS
HEJIMHEMHOTO aBTOHOMHOTO PAa3HOCTHOTO YPABHEHMS NIEPBOrO MOPSIKA.

70.1Ipumepsl Pa3HOCTHBIX YpPaBHEHHH B SKOHOMUKE M CBS3b C IOHATHEM
YCTOMYMBOCTHU (TTAyTHHOOOPa3Hast MOJIENh PHIHKA)

7.4. MeToan4yecKkue MaTepHuaJbl, ONpeaesiomme Npoue1ypbl OHeHHBAHUS
3HAHUH, YMEHUH, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPpaAKTEePHU3YIOLIHX
Tanbl GoOpMUPOBAHUSA KOMIIETEHIUI.

7.4.1. OueHuBaHue BbINOJHECHUS KOHTPOJIbHON padoThl

Kpurepnit YpoBHH hOpMUPOBAHKS KOMIIETEHIIUMI
OLICHUBAHMUSA bazoBbIit JloctaTouHbIi Bricokunit
ITonnota u npaBuinbHOCT,  |OTBET MONHBINA, HO €cTh  |OTBET MOITHBIN, OTBET MOJIHBIH,
OTBETa 3aMeuaHus, He Oojee 3 MOCJICOBATEIbHBIN, HO  |IOCiIe10BaTCIbHBIN,

€CTh 3aMCYaHus, HC JIOTUYHBIN

Ooiee 2

CrerneHb 0CO3HAHHOCTH,
MMOHUMaHUS U3yYSHHOTO

Martepuan yCBOCH U
M3JIaraeTcst 0CO3HAHHO,
HO €CTh He Oouee 3

Marepuan yCBOSH U
M3JIaraeTcs OCO3HAHHO,
HO €CTh He Oosee 2

Martepuan ycBOEH U
U3J1araeTcsi OCO3HaHHO

HECOOTBETCTBHI HECOOTBETCTBUH

S3pikOBOE OopMITeHHE
oTBeTa

Peus, B nieomM,
TpaMoOTHas, COOJIIOICHBI
HOPMBI KYJIBTYPBI PEYH,
HO €CTbh 3aMEUaHUsl, He
bouee 4

Peun, B ieinom,
rpaMoOTHAasI, COOIIOICHEI
HOPMBI KYJIbTYPBI PEUH,
HO €CTh 3aMCUYaHUsI, HE
Ooiee 2

Peus rpamortHas,
COOJTIOTICHBI HOPMBI
KYJIBTYPbI peuu

45




Cobaronenue TpeOOBaHMIMA
K 0(hOpPMIICHHIO

He Oonee 4 3ameuanuii

He Ooitee 3 3ameuanuit

[IpaBunbHOE OPoOpMIICHUE
CCBIJIOK Ha UCTIONB3YEMYIO
JTUTEpaTypy; TPaMOTHOCTb
1 KyJIbTypa M3JI0KESHHUS,
BJIaJICHUE TEPMUHOJIOTHEN
Y IOHATUHHBIM amapaToM
poOIEMBI; COOTIOICHUE
TpeOoBaHMA K 00beMy

pedepara

I'pamMmoTHOCTE He Goinee 4 3ameuanuit  |He Gonee 3 3ameuanuit  |OTcyTcTBHE
opdorpadudeckux u
CHHTAaKCHYECKHUX OIIUOOK,
CTHUITHCTHYECKHX
MIOTPEIIHOCTEH;
OTCYTCTBHE OIEYATOK,
COKpALICHHIA CIIOB, KPOME
OOMICTIPUHSATHIX;
JIUTEPATYPHBIN CTHIIb
7.4.2. OneHuBaHue 3a4eTa
Kpurepui YpoBHH hopMHUpPOBaHUS KOMITETEHIIUI
OLICHUBAHUSA bazoBeii JlocTaTouHbIN Bricokuit
ITonHoTa oTBETA, OTBeT NOJIHBIH, HO €cTh  |OTBET MOJIHBIH, OTBeT MOJIHBIH,
MOCJICI0BATEILHOCTD 3aMeuaHus, He Oosiee 3 |MOCIIEAOBATENBHBIN, HO  |[IOCIICA0BATEIIBHBIH,
JIOTHKA H3JI0KEHUS eCTh 3aMeYaHus, He JIOTHYHBIN

Gouee 2

IIpaBuiIbHOCTH OTBETA, €TO
COOTBETCTBHE paboueit
porpaMMe yueOHoM
JUCITUTLTAHBI

OTBeT COOTBETCTBYET
paboueii mporpamme
yueOHOM AMCIUIIINHEI,
HO €CTh 3aMeYaHusl, He
Oomnee 3

OTBET COOTBETCTBYET
paboueii mporpaMmme
y4eOHOH JIUCIUTUINHBI,
HO €CTh 3aMEYaHus, He
Oonee 2

OTBeT COOTBETCTBYET
paboueii mporpamme
yueOHOW AMCHUIIIMHEI

CriocoOHOCTh CcTyJeHTa
apryMeHTUPOBaTh CBOU
OTBET U IPUBOJIUTH
MIPUMEPHI

OTBET apryMeHTHPOBAH,
MIPUMEPHI TIPUBEACHBI, HO
ecTh He OoJiee 3
HECOOTBETCTBHI

OTBET apryMeHTUPOBAH,
MIPUMEPHI TTPUBEACHBI, HO
ecThb He OoJee 2
HECOOTBETCTBHI

OTBeT apryMeHTHPOBaH,
HpUMEPHI IPUBEACHBI

OCO03HaHHOCTH
W3J1araeMoro Marepuasia

Martepuan yCBOCH U
M3JIaraeTcsl OCO3HAHHO,
HO eCTb He Oosee 3
HECOOTBETCTBHI

Marepuan yCBOSH U
H3J1araeTcsi OCO3HAHHO,
HO ecThb He OoJee 2
HECOOTBETCTBHI

Martepuan ycBOEH U
U3J1araeTcsi OCO3HaHHO

CooTBeTcTBHE HOPMaM
KyJIBbTYPBI peuH

Peus, B nieomM,
TpaMoOTHas, COOJIIOICHBI
HOPMBI KYJIBTYPBI PEYH,
HO €CTh 3aMEUaHHs, He
boiee 4

Peun, B ieinom,
rpaMOTHAasI, COOIIOICHEI
HOPMBI KYJIbTYPBI PEUH,
HO €CTh 3aMCUYaHHUsI, HE
Ooiee 2

Peus rpamortHas,
COOJTIOTICHBI HOPMBI
KYJIBTYPbI peuu

KauecTBO 0TBETOB Ha
BOIIPOCHI

Ectb 3aMeuanus k
oTBeTaM, He Oojee 3

B nemxoM, oTBETHI
PacCKpBIBAIOT CYTh
BOIIpOCa

Ha Bce Bomnpocs! Noy4eHbI
HCUYEPIBIBAIOIINE OTBETHI

7.4.3. OneHnBaHue YK3aMeHa
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Kpurepnit YpoBHU hopMUPOBaHUS KOMITETCHITHI
OLICHUBAHUSA bazoBrii JlocTaTouHbIN Bricokunit
ITonHoTa oTBETA, OTBeT NOJIHBIH, HO €cTh  |OTBET MOJIHBIN, OTBeT MOJIHBIH,
MOCJIEI0BATEILHOCTD H 3aMcyYaHus, He Ooilee 3 |IOC/IENOBATEIBHBIN, HO  |IIOCJICIOBATCIbHBIMH,
JIOTHKA M3JI0KEHUS €CTh 3aMeUaHusl, He JIOTHYHBIH
Oonee 2
IIpaBUIEHOCTH OTBETa, €ro  |OTBET COOTBETCTBYET OTBET COOTBETCTBYET OTBeT COOTBETCTBYET
COOTBETCTBHE paboueit pabodeii mporpamme pabodeii mporpaMmme pabodeii mporpamme
porpaMmMe yueOHoM y4eOHOW AMCUUIUIMHEI,  |y4eOHOM MUCIUILTUHBIL,  |y4eOHOM JUCIUILIMHBI
JTUCIUTUINHBI HO €CTh 3aMEYaHus, HE HO €CTh 3aMEYaHusI, He
6omee 3 Oonee 2
CrocoOHOCTh CTYACHTA Otget aprymenTupoBas, |OTBeT apryMeHTUpOBaH, |OTBET apryMeHTHPOBaH,
apryMEHTHPOBATh CBOM MIPUMEPHI IPUBEACHBI, HO |TPUMEPHI IPUBEACHBI, HO |TIPUMEPHI IPUBEIACHBI
OTBET ¥ MPUBOIUTH ecTh He Oomee 3 ecTh He 6oee 2
IpUMEPHI HECOOTBETCTBUI HECOOTBETCTBUM
OC03HaHHOCTh Martepuan yCBOCH U Martepuan yCBOSH U Martepuan yCBOCH U
U3JIaraeMoro MaTepuasa M3JIaraeTcs OCO3HAHHO, |W3JIaraeTcs OCO3HAHHO, |HM3JaracTcs OCO3HAHHO
HO eCTh He Oosee 3 HO ecThb He OoJee 2
HECOOTBETCTBHI HECOOTBETCTBHI
CooTBeTCTBHE HOpMaM Peus, B nieomM, Peun, B ieinom, Peub rpamoTHas,
KYJIBTYPBI PEUH rpaMoOTHas, COOIONCHBI  |TpaMOTHAsI, COOJIIOCHBI  |COOTIOACHBI HOPMBI
HOPMBI KYJIBTYPBI PEUH, |HOPMBI KYJIbTYPHI PEUH, |KYJIBTYpPhI peUr
HO €CTh 3aMEUaHMs, He HO €CTh 3aMCUYaHMUsI, HE
ooiee 4 Ooiee 2
KauecTBO O0TBETOB Ha Ectb 3aMeuanus k B 1ienom, oTBeTHI Ha Bce Bomnpocsl Noy4eHbI
BOIPOCHI OTBeTaM, He Oonee 3 PacKpbIBaOT CYTh HCYEPIBIBAIOIINE OTBETHI
BOIpoOCa

7.5. UToroBasi pedTHHIOBasi OLEHKA TeKYLIel U MPOMEKYTOYHOM aTTecTaluu
CTYAEHTA M0 JAMCUMILINHE

Ilo yuebHOW nucuunauHe «MarteMaTuyecKuil aHaau3» UCHoJib3yeTrcs 4-OajuibHas
CUCTEMa OLICHUBAHMUS, WTOT OLICHMBAHWS YPOBHS 3HAHUW O0Oy4YarOIIKXCS
npeaycMaTpuBaeT 3K3aMeH U 3a4€T. B cemectpe, r1ie UTOT OIlCHUBAHUS YPOBHS 3HAHUHN
oOyJaromuxcs MpeaycMaTprUBaeT 3K3aMEH, B 3aYETHO-IK3aMEHALIMOHHYIO BEIOMOCTb
BHOCHUTCS OILIEHKa MO uYeThlpexOauibHON cucteme. OOydaromuics, BHIIOJHUBIINN HE
MeHnee 60 % y4eOHBIX MOpPYYEHHH, MPETyCMOTPEHHBIX Y4eOHbIM IaHoM u PIIJI,
JOIyCKaeTcsl K 3k3aMeHy. Hainuyue HEBBIMOJHEHHBIX Y4YEOHBIX MOPYYEHHH MOXKET
OBITh OCHOBAaHWUEM JJisl JIOMOJIHUTENBHBIX BOIPOCOB MO JUCIUIUIMHE B XOJe
POMEXYTOUHOM aTrrectauuu. OOydaromuiics, NOJyuyuBIIMN HEe MeHee 3 OajuloB Ha
HK3aMEHE, CYMTACTCS aTTECTOBAHHBIM.
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B cemectpe, rae wuTOr OLIGHUBAaHUA YPOBHS 3HAHUU 0OydYarouuxcs
MPEyCMaTPUBAET 3aYET, 3a4E€T BBICTABJISAETCS BO BPEMsI MOCIEIHETO MPAKTUYECKOTO
3aHATHA TIPU YCJIOBHM BBINOJIHEHHUA He MeHee 60% yueOHBIX NOpYyUYEHUH,
peaycMOTpeHHbIX y4eOHBbIM TmaHoM W PIIJI. Hanuuue HEBBITTOTHEHHBIX YYEOHBIX
NOPYYEHUH MOXKeT ObITh OCHOBAaHHWEM [UIsl JOIMOJHUTEIBHBIX BOIPOCOB IIO
JUCLHIUIMHE B XOJ€ MPOMEKYTOUHOM arrecTaiuu. Bo BCEX OCTalNbHBIX CIydasX 3a4eT
cnaerca oOydalIMMHUCA B JaThl, Ha3HAYEHHBIE MPENoJaBaTelIeM B MEPHOJ
COOTBETCTBYIOILIUHN NMMPOMEKYTOUHOM ATTECTALIUU.

IlIkana ouenusanua mexkyuieii U RPOMeEHCYmoOYHOU Ammecmayuu cmyoeHma

YpoBHU hopMHUPOBAHHS OreHka 1o 4eThIpex0aTLHOM MIKaje
KOMIIETCHIIUU JJIL OK3aME€Ha TS 3a4€Ta
Bricokuii OTJINYHO
JlocTaTOo4HbIN XOpOILIO 3a4TEHO
bazoBbiii YAOBJIETBOPUTEIILHO
KomMmnerenuus He  chopmupoBaHa HEYJIOBJIETBOPUTEIBHO HE 3a4TECHO

8. IlepeyeHb OCHOBHOM M IOTIOJIHUTEJIbHOM Y4e0HO JIUTEPATYPbI, HEOOXOAMMOM
JJISL OCBOCHMS JUCHUILIMHBI (MOXYJIs1)

OcHoBHas JMTEpaTypa.

Ne bubmmorpadudeckoe onvucanue Wﬁ;l;f YH‘Ic6H°° Kox-so
H/H p nocooue, y6qe6H0-) B 6H6J‘L
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1. |bamgun, K. B. Marematudeckuii aHaJIu3 . BBICTAaBOYHEIE )
https://e.
matepuaniel / K. B. bamgun, B. H. banusikos, A. B. lanbook
Pykocyes. - 3-e u3a. - Mocksa : ®JIMHTA, 2015. - 361 ¢. | YueOHUKHN '
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k/74580

2. |bymaeB, B. JI. Marematudeckuii ananu3. DyHKIUHA .
_ https://e.
HECKOJIbKUX TEPEeMEHHBIX : ydeOHoe mocobue / B. . lanbook
bynaes, M. f. Slky0con. - Cankrt-IletepOypr : Jlanb, | YueOuuku '
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2017. - 456 c. K/96244
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k/12953
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Jlateimena JILII. Marematnueckuit ananu3: llepmckuit
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11. |Tpyxan A. A. OObikHOBeHHBbIC AU EepeHIIHATEHBIC https://e.
YpaBHEHHUS M METOJIbl MX pEHeHUs. Paabl. DIEeMEHTHI 5 lanbook.
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10. MeToauueckue YKazaHnud 1J1d Oﬁy‘lalOll_[I/IXCﬂ 10 OCBOCHHUIO JUCIUIIJIMHBI

(moayJist)

OO0umue pekoMeHIaALUH MO CAMOCTOSATEILHO padoTe 0akajaBpoOB

HOI[I‘OTOBK& COBpPCMCHHOTI'O 6aKaJIaBpa nmpeamnojgaracTt, 4YTo B CTCHaX YHUBCPCUTETA
CaMOBOCIIMTaHUA,

CaMOO6paSOBaHI/Iﬂ,
onpeacisicT BaXHOCTb

METO0JIOTHEN
910

OBJIAJICET

CaMOCTOSITEJIbHOU paOOoTHI.
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CamoctositenpHasi padota (GOpPMUPYET TBOPUECKYIO AKTHBHOCTH OaKajaaBpOB,
MPEJICTABIICHUE O CBOUX HAYYHBIX W COIMAJIBHBIX BO3MOKHOCTSX, CIIOCOOHOCTH
BBHIWICHSTh TJIABHOE, COBEPIICHCTBYET TPHEMBbI OOOOIIEHHOTO  MBIITUICHHS,
npesamnonaraeT 0ojee TIIyOOKyH MPOpabOTKy MMHU OTACIBHBIX TEM, OIMpPEeIeICHHBIX
MPOrpaMMON.

OCHOBHBIMU BUJaMH U (P OpPMaMH CaMOCTOSITEIbHON pabOThl CTYJAEHTOB 1O JTAHHOU
JTUCHUIUIMHE SBJISIOTCS: CaMOINOATOTOBKA IO OT/ACJIBHBIM BOIpocaMm; paboTta ¢
0a30BbIM KOHCTIEKTOM; paboTa ¢ TUTEPaTypOi, YTCHUE JOTIOJHUTEILHON JTUTEPATYPHI,
MOJIrOTOBKA K KOHTPOJIBLHOM paboTe; MOATOTOBKA K 3a4ETy; MOATOTOBKA K SK3aMEHY.

BaxHoi1 4acThI0 CaMOCTOSATENBHON PaOOTHI SBISAETCS YTEHHUE YUeOHOM TUTEPATypHI.
OcHoBHast GyHKIUS y4eOHUKOB — OPUEHTUPOBATH B CUCTEME TE€X 3HAHUW, YMEHHUH U
HaBBIKOB, KOTOpbIE JOJDKHBI OBITh YCBOEHBI 110 JaHHOW AMCUMIUIMHE OyaylIHMHU
CHEeHAIMCTaMU. YUYEeOHUK TaKKe CIYKUT IyTEBOJUTEIEM [0 MHOTOYHCICHHBIM
IIPOU3BEICHUSM, OPUEHTHPYs B HMMEHax aBTOPOB, CHECHUAIN3UPYIOIIUXCI Ha
ONpPEACIIEHHBIX HAYYHBIX HAIPABICHUAX, B HA3BAaHUAX MX OCHOBHBIX TPyAOB. Bropas
¢GbyHKUMS yueOHHMKA B TOM, YTO OH OYEPUYMBAET HEKHUIl KPYT 00s3aTeNIbHbIX 3HAHUH 10
perMeTy, He IPETEeHys Ha TITyO00KOe X PACKPBITHE.

UreHne pEeKOMEHIOBAHHOW JHTEpPAaTyphl — O3TO Ta TJaBHAS YacTh CHUCTEMbI
CaMOCTOSITENIbHON y4eObl OakanaBpa, KOTOpas 00ecleyuBaeT MOMJIMHHOE YCBOCHHE
Haykd. YHUTaTh 3Ty JIUTEPATypy HYKHO MO MPUHIIUITY: «HJIes, TEOPHs, METO B OJIHOM,
B IPYyTrOM U T.J. KHUTax».

Bo Bcex ciywasx peKOMEHIYETCS PACCMOTPEHHE TEOPETHYECKHX BOIPOCOB HE
MEHEe YeM M0 TpeM HUCTOYHHKaM. M3yueHue mpoOiieMbl MO pPa3HbIM HUCTOYHHKAM -
3a5I0T TIyOOKOTOo yCcBOCHMsI Haykd. MIMEHHO 3TOT OJIOK, Hapsay C BBITIOJTHCHHEM
MPaKTUYECKUX 3aJaHuM SIBJISETCS BEAYLUIUM B CTPYKTYpE CaMOCTOSITENBHOU pabOThI
CTYJICHTOB.

Baumanuio OakallaBpoB TNpeasiaraloTcs CIHUCOK JIUTEPAaTyphbl, BOMPOCHI K
CaMOCTOSITEIbHOMY U3YYEHHIO U BOTIPOCHI K 3aU€Ty U 9K3aMEHY.

JIJisi yCcenrHoro OBJaJeHUsl AUCHUIIMHON HEOOXOIMMO BBINOJHSTH CIEAYIOIIHNE
TpeOOBaHMUS:
1) BBITIOJIHATH BCE OMpeIeTICHHbIE MPOrPaMMOM BUABI padoT;
2) moceniaTh 3aHATHS, T.K. BECh TEMAaTHYCCKUI MaTepHrall B3aUMOCBSI3aH MEXKIy COOOM
M, 3a4acTyl0, CaMOCTOSITEIbHOTO TEOPETHYECKOTO OBJAJCHUS MPOIYIICHHBIM
MaTepuaioM HEeJIOCTATOYHO JJIs KAYECTBEHHOTO €r0 YCBOCHUS;
3) Bce paccMaTpuBaeMbie Ha 3aHATHSAX BOINPOCH 00s3aTelbHO (PUKCHPOBATH B
OTIIETILHYIO TETPA/Ib U COXPAHSTH €€ 10 OKOHYaHUsI OOyUEeHUS B BY3€;
4) nposBJISITh AKTUBHOCTh MIPH MOJTOTOBKE M Ha 3aHATHSX, T.K. KOHCUHBIA Pe3yJIbTaT
OBJIAJICHUS] COJAEpP’KaHHEM JTUCHUILIMHBI HEOOXOIUMM, B MEPBYIO OuYepeib, CaMOMY
Oakanaspy;
5) B ciywasx TpoIlycKa 3aHATHA 10 KaKUM-THOO TpHYUHAM 00s3aTelIbHO
oTpabaThiBaTh MPOMYMICHHOE TMPEMOJABATeII0 BO BpeMsS HWHIANBUIYATbHBIX
KOHCYJIbTAlIUH.
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BreypouHas nesarenbHOCTh OakantaBpa Mo JaHHOHW IUCHUILIIMHE MPEAToaraer:

- CAMOCTOSITEIIbHBIN IMMOMCK OTBETOB U HEOOXOIUMOW HH(POPMAITUH TI0 TTPEIIOKEHHBIM
BOIIpOCaM;

- BBITIOJTHEHUE TTPAKTUYECKUX 33/ TaHU;

- BBIpaOOTKY YMEHUI HAYYHOW OpraHU3aIluu TPYa.

YcmenmHas opraHu3aiisi BpEMEHU 10 YCBOSHUIO JTAHHOW JUCITUIIIMHBI BO MHOTOM
3aBUCHUT OT HaJIW4Ms y OakajgaBpa YMEHHUS CAaMOOPTaHU30BaTh CeOsl U CBOE BpeMs IS
BBITIOTHEHUST TIPEAJIOKEHHBIX JOMAIIHUX 3anaHuidl. OO0bEM 3aJaHuWil paccyuTaH
MakcUMaiabHO Ha 2-3 4aca B Hememio. [lpum 3TOM anropuTM NOATOTOBKHU OyneT
CJICTYFOTIIUM:

1 sTan — moMCK B JUTEpAType TEOPETUYECKON HHGOpPMALMH MO MNPEI0KECHHBIM
IIPENOAABATENIEM BOIIPOCAM;

2 3Tan — OCMBICJICHHE MOTYyYeHHON HH(POPMAaIIUK, OCBOEHHNE TEPMUHOB U TIOHATHI;

3 3TaI — COCTaBJICHHE IJIaHA OTBETA HAa KaX bl BOIIPOC;

4 3Tan — NOMCK MPUMEPOB MO JAaHHOU MPOoOIeMaTHKe.

PaGoTa ¢ 62a30BBIM KOHCIIEKTOM

[IporpamMmoi AMCHUIIIUHBI TPETYCMOTPEHO YTEHUE JIEKIMI B Pa3nUYHbIX hopMax
UX TPOBEACHHs: NPOOJIEMHBIE JIEKIIMH C BJIEMEHTaMH SBPUCTHYECKOW Oecenpl,
MH(POPMALIMOHHBIE JIEKIIMM, JIEKIIMU C OINOPHBIM KOHCIIEKTUPOBAHUEM, JIEKIUH-
BU3yaJIN3alLNH.

Ha nexumsix mnpenomaBaTenb paccMaTpUBAET BOMPOCHI IPOTPaMMbl  Kypca,
COCTABJICHHOW B COOTBETCTBUHU C TOCYIapCTBEHHBIM 00pa30BaTENIbHbIM CTaHIAPTOM.
N3-3a HEAOCTATOYHOrO KOJIMYECTBA ayJUTOPHBIX YaCOB HEKOTOPHIE TEMbI HE YJIAETCs
OCBETUTh B IOJHOM OOBEME, MOITOMY IperojaBaTellb, MO0 CBOEMY YCMOTPEHHUIO,
HEKOTOpBIE BOIIPOCHI BBIHOCUT HAa CaMOCTOSTEIbHYIO PabOTy CTYJEHTOB, PEKOMEHIYS
Ty WIW UHYIO JIUTEPATYPY.

Kpome 3toro, mmg nydiiero oOCBOCHHs MaTepuana U CUCTEMATU3ALMUA 3HAHUU 10
TUCITUTIIINHE, HEOOXO0IMMO TMOCTOSIHHO pa30upaTh MaTEPHANbI JICKITUH 10 KOHCIIEKTaM
1 y4eOHBIM TOCOOUSIM.

Bo Bpemsi camocToATenbHON NPOpabOTKM JIEKIIMOHHOIO Marepuaia oco0oe
BHUMAaHUE CJEAYET YAENIATh BO3HUKIIMM BOIIPOCaM, HEMOHSATHBIM TEPMHHAM,
CIIOPHBIM TOYKaM 3peHusd. Bce Takme MOMEHTBI CIEAYET BBIACIUTHh WJIM BBIUCATH
OTIIENBHO ISl JaJIbHEUIIEro OOCYXIEHUs Ha MpPaKTUYeCKOM 3aHiATHH. B cmydae
HE0OXOUMOCTH 00pamniaThCs K MPenoaaBaTeto 3a KoHcyabTanuen. [lomapiii ciucok
JUTEpaTyphl M0 JUCHUIUIMHE TPUBEICH B paboueil mporpaMMe JTUCIUTIIUHEI.

IHoaroroska Kk 3ayery
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3adyeT ABISCTCS TPATUIIMOHHOM (hOPMOI TPOBEPKHU 3HAHUM, YMEHUM, KOMITETCHITUH,
c(hOpMUPOBAHHBIX y CTYACHTOB B IPOLIECCE OCBOEHHUS BCETO COJEPMKAHUS U3ydyaeMOM
muciuiIuHbl.  OOBIYHBIA 3a4€T OTJIMYAeTCS OT 2JK3aMeHa TOJBKO TEM, 4TO
npenojaBaTenb He TudepeHupyer 6amibl, KOTOPbIE OH BBICTABIISET MO €r0 UTOTaM.

CamocrosTenbHas MOATOTOBKA K 3a4ETy JOJKHA OCYIIECTBIISITHCS B TEYEHUE BCETO
CEMECTpa, a HE 32 HECKOJIBKO JHEU 10 €0 MPOBEICHMUS.

[TonroroBka BKIIOYAET ClEayrOIIME AeicTBUA. [Ipexae Bcero Hy:KHO MEepeUYnTaTh
BCE JIEKI[MHU, a TaKXe Marepuaibl, KOTOpPbIE TOTOBWJIUCH K CEMHHAPCKUM U
MPAKTUYECKUM 3aHSITUSM B TEUEHHE CEMECTpa. 3aTreéM HaJl0 COOTHECTH ITY
nHpOpMAIIMIO C BOIMpPOCAMH, KOTOpbIe JaHbl K 3adery. Ecim wuHbopMammu
HEJIOCTATOYHO, OTBETHl HAXOMAST B MPEIOKEHHOW MPEINOJAaBaTEIIEM JUTEPATYpE.
Pexomenayercs pnenatb Kparkue 3anucu. Pedb uaer He O 1mapraike, a o
(GhopMUPOBAHUHU B COZHAHUM YETKOW JIOTUYECKON CXEMBbI OTBETa Ha Bompoc. HakanyHe
3a4yeTa HEO0OXOJWMO IOBTOPUTH OTBETHI, HE 3arjsjbiBas B 3amucu. Bpems Ha
MOATrOTOBKY K 3a4€Ty [0 HOPMaTHUBaM YHUBEPCUTETA COCTABIIIET HE MEHEe 4 YacoB.

IHoaroroBka K 3K3aMeHy

DK3aMeH SBISETCS TPAJAUIMOHHONW (OpMONM NPOBEpPKU 3HAHMM, YMEHUH,
KOMIIETEHIINH, C(POPMUPOBAHHBIX Yy CTYJAEHTOB B TIPOILIECCE OCBOEHHUS BCETO
COAEpX aHUSI M3y4aeMOW IUCUUIUIMHBI. B ciydyae mpoBeneHUsl 3K3aME€Ha CTYACHT
noyty4yaeT 0ajuibl, OTPaXKarolllie YPOBEHb €ro 3HaHUM.

[IpaBuna NOArOTOBKY K DK3aMEHAM:
— Jlyume cpa3y COpUEHTHPOBATHCS BO BCEM MaTepHasie U 00sA3aTEIbHO PACHOJIOKUTh
BECh MaTepuaj COINIACHO 3K3aMEHALMOHHBIM BOIIPOCaM.
— Cama noAroToBka CBsi3aHa HE TOJIBKO C «3armoMuHaHuem». [loaroroeka Takke
IPEANoIaraéT W IMEPEOCMBICICHUE  Marepuana, W JaXke pacCMOTpPEHUe
aIbTEPHATUBHBIX UJIEH.
— CHauana CTyJIEHT JOJDKEH IPOAEMOHCTPUPOBATh, YTO OH «YCBOMWJI» BCE, 4YTO
TpeOyeTcs 1o nporpamme o0ydeHus (WM MO MporpaMMme JaHHOTO MPErnoaaBaTes), ’
JUIIb IIOCJIE ATOTO OH BIIPABE BBICKA3aTh HMHBIC, JKEJIATEIBHO apIyMEHTHPOBAHHBIE
TOYKH 3PEHUS.

11. Ilepeyenb nHGOPMAIMOHHBIX TEXHOJIOTH, HCIOJIb3yEeMBbIX NIPHU
OCYIIEeCTBJIEHNH 00Pa30BaTEeILHOIO MpoIecca o JTUCHUILIHHE (MOIYJII0)
(BKiIOYAs MepevYeHb NPOrPAMMHOI0 odecnevyeHuss 1 MH(POPMAITHOHHBIX

CIIPABOYHBIX cHCTeM (NIPU HEOOXOTUMOCTH)

NudopmanioHHble TEXHOIOTUN TPUMEHSIIOTCS B CIICAYIOIIMX HAMPABICHUIX:
oOopMIIEHHE MHUCBMEHHBIX pPabOT BBIMOIHIETCS C HCIOJIB30BAHMEM TEKCTOBOTO
penaKkTopa;
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JAEMOHCTpAIMsl KOMIBIOTEPHBIX MAaTEPUATIOB C HWCIOJB30BAHUEM MYJIbTUMEIUNHBIX
TEXHOJIOTHH;

MCIOJIb30BaHNE MH()OPMAIMOHHO-CIIPABOYHOTO O00ECIEYCHMsI, TAKOTO KaK: MPaBOBHIE
cupaBouyHble cucteMbl (KoHcynmbTaHT+ W 7p.), OHJAWH CIOBapH, CIPaBOYHUKH
(I'pamota.py, UaTynT.py, Bukuneaus u ap.), HayyHble MyOJIHKaLUH.

UCIOJIb30BAaHUE  CHELHATU3UPOBAHHBIX  CIPABOYHBIX CHUCTEM  (PJIEKTPOHHBIX
y4eOHUKOB, CIPABOYHHUKOB, KOJUIEKIMA WLIIOCTpalii U (QOTOM300paxeHuil,
($hoTo6aHKOB, MPOPECCUOHAIBHBIX COIUANIBHBIX CETEH U JIp.).

OpenOffice Ccruika: http://www.openoffice.org/ru/

Mozilla Firefox Ccpinka: https://www.mozilla.org/ru/firefox/new/

Libre Office Ccpuika: https://ru.libreoffice.org/

Do PDF Ccruka: http://www.dopdf.com/ru/

7-zip Ccbuika: https://www.7-zip.org/

Free Commander Ccouika: https://freecommander.com/ru

be Reader Ccruika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlmnomno

Gimp (rpaduueckuii penakrop) Cebuika: https://www.gimp.org/

ImageMagick (rpaduueckuii peaaKTop) Cchuika:
https://imagemagick.org/script/index.php

VirtualBox Ccruika: https://www.virtualbox.org/

Adobe Reader Ccrutka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Onepannonnas cucrema Windows 8.1 JIuniensnonnas Bepcus mo goropopy Ned71\1 ot
11.12.2014 1.

DJeKTPOHHO-O0MOIMOTEYHAs cucTeMa bUOIMOKOMIUIEKTaTOP

HanmonanbsHa anekTpoHHast OubnuoTexa - deaepabHOe TOCYAapCTBEHHOE OF0HKETHOE
yupexaenue «Poccuiickas rocynapctennas oubnumorekay (PI'BY «PT'by)

Penakius basel nanubix «[1OJIIIPE/] CnipaBouyHuKN»

DnekTpoHHO-O0ubMMoTeuHas cuctema «JIAHDby

12. Onucanne MaTepUaJIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOII 1151
OCYILIECTBJIEHUSI 00PAa30BaTEJIBLHOI0 MPoIecca Mo JUCHUILIMHE (MOTYJIIO)

-KOMITBIOTEPHBIA KJIacC W JOCTyn K ceTu WHTEepHET (BO BpeMsl CaMOCTOATEIIbHOM
MOJATOTOBKH);

-TIPOEKTOP, COBMEMICHHBIM C HOYTOYKOM IS TPOBEACHUS JICKIIMOHHBIX 3aHATHUN
MPENO/aBaTeNIeM U MPE3CHTAIINHU CTYICHTAMU PE3YIhTAaTOB Pa0OTHI

-pa3aaTOYHBIN MaTepHAaT JJIsl POBEICHUSI TPYIIIIOBON PaOOTHI;

-METOJINYECKHE MaTepUalibl K MPAKTUYECKUM U JAOOPATOPHBIM 3aHATHUSIM, JIEKIUU
(pykomuch, DJJIEKTPOHHAsl BepcHsi), AUAAKTUYECKH MaTepuan i CTYJIEHTOB
(TecToBbIE 3a/1aHUs, MYJIbTUMEIUMHBIC PE3CHTALINN ).
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NPUJIOKEHUE
IIpuMepHbIe 3a1aHUA 1JI KOHTPOJIbHOM PadoThI

Kounrpoabnas padora Nel.
3ananue 1.

BBIUMCIIUTE [P NOCIEA0BATENEHOCTH limnqw(\/ 2n+3 —+vn—-1).

3aganue 2.
8*-1
16x

Boeraucnuts npenen GyHkimm llm
x—)

3amanue Ne3.

BLIYHCIUT TPOU3BOAHYIO GYHKIME y = x° - tgx
3ananue Ne4.

Haittn nuddepennman pyaxmun f(x) = cos5x.
3aganue Nes.

9 4x
HaiiTi MakCHMyMBbI B MUHUMYMBI QYHKIMH y = ——.

KonrpoabHas padora Ne2.

3aganue 1.
BhIuuCIUTE Heonpenenennsii nnrerpan [ (2cosx + 7e*)dx.
3aganue 2.

. 2x-3
BbIYMCIIMTE HEONIPEAEIEHHBINA HHTErpan [ ~ar—10
3aganue Ne3.
BbIYMCIIMTE HEONpeaeeHHbIN uuterpan [ sin®x dx.
3ananue Ne4.

y 2
Brerancnurtb OIPCACICHHBIM HHTCTPAJI fO e*dx.

3amanne No5.

. +oo 1 1
Brruucnuth HeonpeneneHHbI HHTETpa f L. e xdx.

KonrpouabHas padora Ne3 mo mareMaTu4eCcKOMY aHAJIU3Y.

3aganue 1.

BeIuMCINTE Z,, ecin z(x, y) = 5x + x2y*.

3ananue 2.

BLIYUCIUTD Zyy,, it z(x,y) = 3x° + x2 + 4xy.

3anganue Ne3.

ITepexost K MOJIAPHBIM KOOPAMHATAM, BBIYUCIUTD JBOWHON UHTETPAIL:

+

If SinyxZty? dxdy, ecnn obnacts (D) orpaHuyeHa TMHUAMH
(D) Jx2+4y2

x% + y? =?,x2+y2 = 12,

3amanue Ne4.

Pemutes nuddepenimanpsHoe ypaBHEHUE Y = COSX.

3ananue NoS.

Haiitu sxctpeMmymsl Gynkuun z = z(x,y), eciu z = x2 + 4x + y? + 2y + 10.
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