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HH-21: Pa6ouas nporpamma auctuiuiviel 51.0.07 «Marematudeckuii aHammus»

1.Padouas nporpamma aucuuiiuiabl 51.0.07 «MaTtemaTnyeckuii aHaam3» AJsl
Oaxajappuata HanpaJjenuss mnoaroropku 38.03.01 Dxonomuka, npopuib
noaAroroBku «HaJjioru u HaJI0r000/105KeHUE».

2.Ilepedyenb IUIAHMPYEMBIX Ppe3yJbTATOB O0y4YeHHsl 10 [WCHUILIUHE,
COOTHECEHHBIX ¢ IUIAHHUPYEMbIMH Ppe3yJbTATAMH OCBOeHHMsI 00pa3oBaTebLHOI
NPOrpamMmbl

2.1. leab 1 321244 U3yYeHHUS] AMCHUTIIAHBI (MOAYJIA)

Lenv oucyunaunvt (mooyna):
— OCBOCHHE OCHOBHBIX METOJOB MAaTEMaTUYECKOro aHaliu3a, HEOOXOIUMBIX s
M3y4YeHHS OOIIETECOPETUUECKUX U CIEIHATBHBIX JTUCIUIUINH; PA3BUTHE JIOTUYECKOTO U
AITOPUTMUYECKOTO MBIIIJICHUS; TOBBIIICHUE OOIIe MaTeMaTH4eCKON KyJIbTYpHhI;
dbopMupoBaHKE HABBIKOB (popMaliv3allui MOJAENIEH pealbHBIX MPOIIECCOB; aHAIN3a
CUCTEM, TMPOIECCOB M SIBJICHUN MpPU TMOMCKE ONTHUMAIbHBIX PEIICHUH U BbIOOpE
HaWIy4IINX CHOCOOOB pealu3alu 3TUX PEUICHUM; BbhIPA0OTKA HMCCIEAOBATEIBLCKUX
HABBIKOB U YMEHUN CaMOCTOSITEIbHOTO aHAJIM3a MPUKIIAJIHBIX 3a]1a4.

Yueonwvie 3a0auu oucuyunaunvt (mooynsn):

— (opmupoBaHuE HEOOXOJUMOIO YpOBHS (PyHIAMEHTaIbHON MaTeMaTUYeCKOU
MOJATOTOBKU 00YYaIOIIUXCS;
— OpHEHTAaIMsl 00YyYarolMXCs Ha MCIOJIb30BaHUE METOJ0B MAaT€MAaTHYECKOTO aHajau3a
IIPY pelIeHNHU TPUKIIAHBIX 3a/1a4;
— 00y4eHHe OCHOBHBIM MAaT€MAaTHYE€CKUM METO/IaM, HEOOXOMMBIM ISl aHAJIU3a U
MOJIEIIUPOBAHUSI TPOLECCOB, SBJICHUN, YCTPOUCTB.
2.2, Ilnanupyembie pe3yabTaThl OCBOCHHUS AU CHHUIIUHBI

[Tpouecc n3ydyenus nucuumuinibel b1.0.07 «Marematudeckuii aHaau3» HamnpaBJeH Ha
dbopMHpOBaHKE CIETYIONINX KOMIETEHIUH:
YK-1 - Criocoben ocymecTBIsATh MOUCK, KPUTHUECKUN aHAIW3 U CUHTE3 WH(pOopMaIuu,
OPUMEHSATh CUCTEMHBIN MOAXOJ AJIsl PEIICHUS TOCTABICHHBIX 3a]1a4
OIIK-2 - Cnoco0eH oOCyHIeCTBISATh cOOp, 00pabOTKYy W CTaTHCTHYECKUN aHaIHu3
JAHHBIX, HEOOXOAUMBIX ISl pEIIEHUS MOCTABJIEHHBIX S KOHOMUYECKHUX 3a/1a4;

B pe3ynbTaTte n3ydeHus TUCUMIUIMHBI CTYIEHT JOJIKEH:

3HaTh:

— OCHOBBI MaT€MaTUYECKOT0 aHaIn3a, HEOOXOAUMBbIE JISl PEIICHUsI SKOHOMHUYECKHUX
3amau (YK-1.1, VK-1.2, YK-1.3, YK-1.4, YK-1.5);

— OCHOBHbIE 0a30Bble TOHATHS U ONPEICICHUS TEOPHUHM MHOXECTB, TEOPUU
npenenoB AU depeHIruaIbHOT0 U MHTErPAIbHOTO UCYHUCIICHHS, TEOPUH PSOB,
TEOpUHU OOBIKHOBEHHBIX AU depennnansubix ypaBuenui (OIIK 2.1);

— OCHOBHBIE CBOMCTBA MOCJIEI0BATEILHOCTEHN, DIIEMEHTAPHBIX (DYHKIIHMM, YUCITOBBIX,
(YHKIIMOHAIBHBIX, cTeneHHbIX psinoB (OIIK 2.1);

— METOJIbl  aCCUMITOTHYECKOTO U  JKCTpEMalIbHOro aHanmuza (QyHKUMA U
IIOCJIEI0BATEILHOCTEN, METO/IbI IOMCKA MHTErpasioB U ponu3BoAHbIX (OIIK 2.1);
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— TEOPETUYECKUE OCHOBBI peUIeHUs AU(PPEpeHIINaIbHbIX YpPaBHEHUH U CHCTEM
g depeHINaNbHbIX YPaBHEHUHN, THHEHHBIX Pa3HOCTHBIX YPaBHEHUN U CHUCTEM C
[OCTOSIHHBIMM BEIIECTBEHHBIMU KO3()(PUIMEHTaMU M HCCIEIOBAHMUS BOIPOCOB
ycroitunBoctu (OIIK 2.1);

YMmers:

— MPUMEHSITh METOJbl MAaTEMAaTUYECKOr0 aHaiu3a U Teopuu auddepeHuaIbHbIX
YpaBHEHUH IJIsl PEIICHUS] SKOHOMUYECKUX U yrpaBieHueckux 3anad (YK-1.1, YK
1.2, VK-1.3, YK-1.4, YK-1.5);

— CTPOUTH MaTeMaTHYECKUE MOJEIN OCHOBHBIX CUCTEM M MPOILIECCOB B SKOHOMUKE
u ynpasnenuu (OIIK 2.1);

— pemuiath 3a1a4u, popMyIupyeMbie B pa3HbIX pa3jeiax MaTeMaTUUEeCKOTO aHaIu3a
u Teopuu nuddepeHImaIbHbIX YpaBHEHUN, U OIIEHUBATh TOYHOCTh MOJTy4aeMbIX
pemennii (OIIK 2.1);

— MOJB30BAThCSI  COBPEMEHHON  BBIYMCIMTENILHOM  TEXHUKOW B oObeMe,
HEOO0XO0AMMOM ISl pEIIeHUs onpeieiieHHoro Habopa yueonsix 3aaa4 (OIIK 2.1);

Baaners:

— HaBBIKAMU MPUMEHEHHUS COBPEMEHHOI0 MAaTEMaTHYE€CKOT0 MHCTPYMEHTapHs it
penieHus SKOHOMHUYeCKnX M ympapieHuecknx 3amad (YK-1.1, YK-1.2, YVK-1.3,
VYK-1.4, YK-1.5);

— METOAUKOW MOCTPOEHHUS], aHATU3a U IPUMEHEHUSI MaTEMaTUYECKUX MOJENEeH AJis
OIICHKHU COCTOSIHUSI U MPOTHO3a PA3BUTUSI IKOHOMUUYECKUX SIBIICHUI U MPOLIECCOB

(OTIK 2.1);
— TCXHUKaAMHU CYMMI/IpOBaHI/ISI YJICHOB pﬁz[a, ITIOUCKa 3KCTpeMyMa, ITOUCKa aCUMIITOT,
ITOHUCKa HHTCTPAJIOB u IIPONU3BOJHBIX, pPCHICHUA O6BIKHOBGHHI>IX

muddepenumanbubix ypaBaenuii (OITK 2.1).

3. Mecro nucuuminnbl B crpykrype OIIOIL.
Jucuunnuaa b1.0.07 «MartemaTudeckuii aHaiau3» OTHOCUTCSA K JUCHMILUIMHAM
00s13aTeNIbHOM YacTH y4eOHOrO IJIaHa.

4. O0beM QMCHUILUIUHBI (MOIYJIA)
(B 3a4eTHBIX E€IMHMIIAX C yKa3aHUEM KOJIMYECTBA  AKAJIEMHYECKUX  WJIU
aCTPOHOMMYECKHUX 4YacoOB, BBIJIECJICHHBIX Ha KOHTAKTHYIO DPAa0OTy OO0y4aroummxcs c
npernojasaresieM (MO BUJAM Y4YEOHBIX 3aHATHI) M Ha CaMOCTOSITEIbHYIO paboTy
00yJaroIrXxcsi)

KoHTakTHEBIC Yackl
Oo6mee KOJI-BO KonTpons
Cemectp KOJI-BO 3ad. 126, |"P2E| cem. CP (Bpems Ha
9acoB ¢ IIMHHIIT Beero | sex sam. |73 san. 178 KOHTPOIIb)
1 108 3 60 18 42 48 3a
2 108 3 54 |18 36 27 k3 (27 u.)
Hroro mo ODPO 216 6 114 36 78 75 27
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5. Conep:xaHue JAUCHUIIMHBI (MOAYJis1) (CTPYKTYPMPOBAHHOE M0 TeMaM
(pa3aenaM) ¢ ykazaHueM OTBEJ€HHOr0 HA HUX KOJHYECTBA aKAJAeMHYECKUX WJIH
ACTPOHOMHMYECKHUX YACOB M BUI0B YUEOHBIX 3aHATHH)

KonuuecTtBo yacoB
HaumenoBanue tem ouHasi popma 3a04Hast popma Popma
(pasnenos, Mozyieit) § B TOM YHCIIE E B TOM YHCJIE iil;};?:;z
Bl n | a6 np |[cem| U3 | CP A1 1 | na6 mp |cem| U3 | CP
1 213(4|5|6|7|8|9]|10[11]|12(13]14](15 16
MogayJs 1. {uddepenunanbHoe ucuucaenne PyHKIMU 0JHOI NepeMeHHOM
Tema 1. MHOXecCTBa U
KOHTpOJIbHast
orepanuy HaJl HUMH 711 2 4 paGora
Tewma 2. Oynk1IUN 7 1 2 4 KOHTDOJIbHast
pabora
Tema 3.
IocnenoparensHocty | 8 | 2 2 4 Kofg’gg’:a"
1 UX TIpeJielt
Tema 4. Hpeaen 10 2 4 4 KOHTPOIIbHAs
(byHKHI/H/I pabora
Tema 5. [lonarue
HETIPEPBIBHON 711 2 4 KOP;?GOETI;HM
GyHKIMH
Tewma 6. I[TonsiTue
MIPOU3BOTHOM KOHTDONHAS
(I)I;HKL[HI/I u 91 4 4 prGOTa
muddhepernnana
Tewma 7. IIpon3BoaHbIe
u nuddepeHrast
BBICIIIUX HOPSIKOB, 9| 1 4 4 KO*;TG(’;IT‘;H”
¢dopmyna Teiinopa
Tewma 8. [Ipunoxenne
nuddepeHInaIbLHOrO
ucuncienus pyukmmu | 9 | 1 4 4 KO};TGOS::M
OJTHOM TIEpEMEHHOU
Mopayas 2. UHTerpajbHoe ucymuciaeHue pyHKIUM 0OTHOI mepeMeHH o
Tema 9.
Heomnpenenennsrit 20| 4 10 6 Korg‘fggf:aﬂ
WHTETpal
Tema 10.
OrnpeneneHHbIi 10| 2 4 4 KOHpTapg);I;:aHaﬂ
HHTeTpal
Tema 11.
Heco6cTBeHHBII 12| 2 4 6 Koﬁfg’;::a”
HHTETpal
Bcero vacos 3a 108] 18 42 48
1 cemectp




HH-21: Pa6ouas nporpamma auctuiuivael 51.0.07 «Martematudeckuii aHammus»

dopMa MPOMEK.
KOHTpOJIA

3auer

Monayas 3. Auddepenunansnoe ucunciaenue pynkuuii Mmuorux nepemensbix (OMII). KpaTusie
UHTerpajbl. YuciaoBble U PYHKIMOHAJIbHbIE PSAbI.

Tewma 12. MHOXecTBa
1 (QYHKIIMH B N-

KOH’ JIbHAast
MEPHOM MCTPUUYCCKOM | 4 1 1 2 ¢ p?gom
MIPOCTPAHCTBE
Tewma 13. IIpenen u

KOHTpPOJIbHas
HenpepbiBHOCTE OMIT| 4 | 1 1 2 ° p:)gom ‘
Tema 14.
Huddepenumpyembie | 7 | 1 4 2 Km;?gj;mﬂ
OMII
Tema 15. YacTHble
MIPON3BOAHBIE H
z[mb(bepeHuHanH v 1 4 2 KOHTPOJIbHAS
BBICIINX MOPSAIKOB pabora
OMII. dopmyna
Teilnopa
Tema 16. HesiBHO
3ananabpie OMII u 5 1 2 2 KO?;’; jf:aﬂ
OTOOpaKeHHS
Tewma 17. 3amaun Ha
YCIOBHBIN 3kcTpemMyM [ S | 1 2 2 KOHTpg e

pabora
Tewma 18. Boimykiisie
MHOkecTBa 1 OMII B KOHTpOJIbHAs
METPUYCCKOM S 1 2 2 pabora
MIPOCTPAHCTBE
Tema 19. KpaTHBIe KOHTPOJIbHAS
HHTETPaJbl ! 1 4 2 pabora
Tema 20. YucnoBsle KOHTPOJIbHAS
pAZIBI 5 1 2 2 pabota
Tewma 21.
DyHKINOHAJIbHBIE 7 1 4 2 KO};TGOS::M
pAaBI
Mopayas 4. InpdepennnanbHbie H Pa3HOCTHBIC YPABHCHHS

Tewma 22. OcHOBHBIE
IOHATHUA TCOPUU KOHTPOJIbHAst
muddepeHInaIbHbIX 3|1 1 1 pa6ora
ypaBHEHUH
Tema 23.
Huddepennmansabie
YpaBHEHUS IIEPBOTO
HOpS{ﬂKa, 3 1 1 1 KOHpTapg);I;aHa}l
paspeleHHbIe
OTHOCHUTEJLHO MEPBOU
MPOU3BOIHOM
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Tema 24. JIuneiinrie
IuQQepeHIranbHbIC 4|1 ) 1 KOHTPONIbHAS
YPaBHCHHUA N-T'O pabora
nopsiIKa
Tema 25. JIuneiinrie
CHCTCMBI 4 1 2 1 KOHTPOJIbHAs
JuQepeHInaTbHBIX pabora
YpaBHEHUI
Tema 26. TeOpI/IH 3 1 1 1 KOHTPOJIbHAs
YCTOMYMBOCTH pabota
Tema 27. Pa3HOCTHEIE
YpaBHCHUA IIEPBOIo 3 1 1 1 KOHTPOJIbHAS
Iopsaaka pabota
Tema 28.
Y CcTOMYHUBOCTH
IOJIOKECHUS
PpaBHOBECHUA 5 2 2 1 KOHTPOJIbHAs
Pa3sHOCTHBIX padora
YpPaBHEHUI U CUCTEM
Pa3HOCTHBIX
ypaBHEHUI
Bcero gwacos 3a
811 18 36 27
2 cemecTp
dopma IpoMeEK.
p P DKk3aMmeH - 27 4.
KOHTPOJIS
Bcero yacosn
189 | 36 78 75
JAMCIUILTHHE
9acoB Ha KOHTPOJIb 27
5. 1. TemaTnuyecKkuH IJIaH JeKIUH
= Dopma mpoBet Ko yyecTrO
O JICHUS
= Tema 3auaTus u BOIIPOCHI JICKIIUHU (aKTI/IB qacCcoB
ol °9
=
HHTECPAaK.
Pa) COGO | 300
1. |Tema 1. MHOXeCTBa 1 onepaliuy HaJ HUMU AKT. 1
OcHoesHble eonpocsl.
MHoxecTBa U onepauuu HaJ HUMU
YucnoBbie MHOXKECTBA
Yucnosas mpsaMast
BerHI/IC 1 HUXKHUC FpaHI/I, TOYHBIC BerHI/Ie nu
HHKHHUC I'PaHH YU CJIOBBIX MHOXKCCTB
HOH?[TI/IG O MOIITHOCTHU MHOXXECTBA
2. |Tema 2. ®yHk1un AKT. 1
OcHoesHbie eonpocsl.
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Otob6pakenus (PyHKITUN)

Kommnosurus orobpaxenuit. O0patHast pyHKIHS
YucnoBele GyHKIIUU OJHOM TEHCTBUTEIHHOM
MIEPEMEHHOMN

DKOHOMHMYECKHE MpUMEPbI (HYHKIIHMA

Tema 3. ITocnenoBaTeabHOCTH U UX IIPEAET
OcHogHble 80npOCHI:

YucioBble OCIEI0BATENBHOCTH
ApudmeTnueckre U reOMETpUUECKHUe IPOTrPeECCUU
MOHOTOHHBIE TIOCIIEIOBATEIBHOCTH
OKOHOMHMYECKHUE TIPUMEPHI

[Ipenen nocnenoBarenpHOCTH. CBOMCTBA MpeEneiia
[IOCJIEIOBATEIbHOCTH.

Yucno e

AKT.

Tewma 4. [Ipenen pyukium
OcHosHble 80nPOCHI:

[Ipenen pyukiuu
OnHOCTOPOHHME MTPENETBI
CoiicTBa npenenoB GyHKINN
3ameyaTenbHbIE MTPEIETIbI
OKBUBAJIEHTHOCTh (DYHKIIHIA
DKOHOMHUYECKUE MTPUMEPHI

AKT.

Tewma 5. [lonsiTue HenpepbIBHONM (PYHKITUU
OcHogHble 80npoChl:

HenpepsiBHOCTH PyHKITUU

Touku pa3pbiBa QpyHKIIMN

JlokanpHBIE CBOWCTBA HEMPEPHIBHBIX (PYHKITUI
OYHKIMY HEMPEPHIBHBIE HA MHOXKECTBE
HemnpepsIBHOCTD 71eMEHTAPHBIX (DYHKITHIA
DKOHOMUYCKHUE ITPUMEPHI

AKT.

Tewma 6. [TonsiTre Mpou3BOHON QYHKITUU U
muddepennmana

OcHosHble 80npOCHI:

Onpenenenne Npou3BOIHON QYHKIIMU
[TpaBuiia BeIYKMCIIEHUS POU3BOIHBIX
[TpousBoaHbIe GyHKIIMI 33 TaHHBIX
MapaMeTpUUECKU U 3aJJaHHBIX HESIBHO
[Tonsarue nuddepennupyemont GyHKIUU U
muddepennmana

Teopemsl 0 cpeaneM it 1uddepeHIupyeMbIxX
byHKIINN

AKT.
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[IpaBuno Jlonurans packpbITU
HEONPEAECIEHHOCTEN

Tema 7. IIpousBosHbie U quddepeHIans
BBICIINX MOPSAAKOB, (hopmyina Teitnopa
OcHosHble 80nPOCHi:

[IpousBoaubie u audhepeHITaIbl BHICITIX
HOPSIIKOB

®opwmyna Tennopa

MHorounens! MakiiopeHa OCHOBHBIX
AIIeMEHTapHBIX (QYHKLIHMA

AKT.

Tema 8. Ilpunoxenue nuddepeHunaibLHOro
ucuyucieHus: GyHKIHUH OJHON NepeMeHHOM
OcHogHvle 80npoChi:

Uccnenoanue GyHKIUNA ¢ MOMOIIBIO
IPOU3BOAHBIX

HccnepoBanue GyHKUIUNA Ha SKCTPEMYM

[TonsiTe BBITTYKIIO0M (BOTHYTOM)
muddepeHnrpyeMoil pyHKIMU U TOUEK nepernda
JlocTaTo4HOE YCIOBHE BBITYKIIOCTH, JIOCTATOYHOE
yCJIOBUE TOYEK Meperuda

DKOHOMUYECKUE MTPUMEPHI

AKT.

Tema 9. HeonpeneneHHbI HHTETpA

OcHogHble 80nPOCHI:

[TonsiTue mepBOOOpPa3HON U HEONIPEAEIIEHHOTO
uHTEerpana GyHKIUA

OCHOBHBIE METOABI HHTETPUPOBAHUS
NuTerpupoBanne panioHaIbHBIX (QYHKIIHMI
WNHuTerpupoBanyre TPUTOHOMETPUUYECKUX (DYHKIIMIMA
HNHTerpupoBanne HEKOTOPBIX KIACCOB
UPPALMOHATBHBIX (PYHKIIUI

AKT.

10.

Tema 10. OnpeneneHHbIN UHTETPAT

OcHogHble 80npoChlL:

OrnpeneneHHbId UHTETPAIT

CaoiicTBa onpeaeneHHbIX (yHKIHMA

NHuTterpansl ¢ nepeMEHHbIM BEPXHUM MPEETIOM
®dopmyna Herorona-JleiiOuuia

DopMyIIbl 3aMEHBI IEPEMEHHOMN U
MHTETPUPOBAHHUS 110 YACTIM ISl ONPEACIIEHHOTO
[IpunokeHus onpeAeIeHHOr0 HHTerpaia

AKT.

11.

Tema 11. HecoOCTBEHHBIN MHTErpaT
OcHosHvle 80nPOCHI:

AKT.
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HecoOcTBeHHbIE HHTETPATIBI

HecoOcTBeHHBIE MHTETrPaJIbl ¢ OECKOHEYHBIMU
IperelaMi HHTETPUPOBAHUS

HecoOcTBeHHBIE MHTETrPalbl OT HEOTPAHUYEHHOMN
byHKIIIH

[Ipr3HaKku cX0IMMOCTH

WMHTerpaisl, 3aBUCSIINAE OT IaPAMETPOB

12.

Tema 12. MHOXkecTBa U (yHKIIMU B N-MEPHOM
METPUUYECKOM IIPOCTPAHCTBE

OcHogHble 80npocyl:

MHO)keCTBO n-MEpHBIX CTPOK R”n
[TocnenoBarenbHOCTH TOYEK B R™*n 1 ux mpeaensl
Yucnosbie GyHKIIMM MHOTUX iepeMeHHBIX (DMII)
JInann n noBepxHoctu ypoBHs OMII
OKOHOMHMYECKHUE IIPUMEPHI

AKT.

13.

Tema 13. IIpenen n HenpepsiBHOCTE OMII
OcHogHble 80nPOCHI:

[Ipenen OMII

[Ipenen ®MII no HampaBieHUIO
Henpeprsiasie ®MII

JlokanbHBIE CBOWCTBA HEMPEPHIBHBIX (PYHKITUI
CaoiicTBa (yHKIMNA HEMPEPHIBHBIX Ha
KOMIIAKTHOM MHOECTBE

DKOHOMHUYECKUE MTPUMEPHI

AKT.

14.

Tema 14. [Iudpdepenuupyembie GMIIT
OcHogHble 80npoChlL:

Yacrtasie npousBogHbie OMII
Huddepenunpyemocts GDMII
Huddepennmans: nepBoro nopsaka GMIT
[Ipon3sBoaHas 10 HaNIPaBIEHUIO

I'paguent

Heob6xonumoe ycnoBue sxctpemyma OMII

AKT.

15.

Tema 15. YacTHble IPOU3BOJAHBIE U
muddepeHnranbl BeIcIKX nopsiaikoB GMIT.
®opwmyna Tennopa

OcHognble 80npochl:

YacTHble TPOU3BOAHBIE BRICIINX NMOPAIKOB OPMII
Juddepennnanbl BHICIIUX MTOPSIKOB

®opmyna Tenmopa OMII

Jlocrarounsie ycnoBus s3xkctpemyma OMII
DKOHOMHYECKUE TPUMEPBI

10

AKT.
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MCTOI[ HaMMCHBIINX KBACAPATOB

16.

Tema 16. HesisHo 3ananubie ®MII u
OcHosHble 80NPOCH:

HesiBHBIE pyHKIIMH 3a/1aBaeMble OJTHUM
ypaBHEHUEM

HesiBHBIE DYHKIINH 3a/1aBaeMble CUCTEMON
YPaBHEHUMU

VY ca0BuUS 3aBUCUMOCTH CUCTEMBI (DYHKITUI
Onnopoanbie PyHKITUU

DKOHOMHUYECKHUE TPUMEPHI

AKT.

17.

Tema 17. 3aaun Ha yCIOBHBIN 3KCTPEMYM
OcHogHble 80npochl:

3agaun Ha yCIOBHBIN 3KCTpeMyM st OMII
Metoa MoACTaHOBKY PELICHHUs 3a1a41 Ha
YCIIOBHBIN 3KCTPEMYM

Meron MHOXUTENEH Jlarpanxka

JlocTaTo4HbIE YCIOBUA CYLIECTBOBAHUS
YCIOBHOTO dKCTpEMyMa

Haxoxaenust HanOobIero 1 HAMMEHbIIEr O
3HAUYECHHUI HENPEPhIBHON QYHKIMNA Ha KOMITAKTE

AKT.

18.

Tema 18. Bemmykibie MHOXkecTBa 1 OMII B
METPUYECKOM ITPOCTPAHCTBE

OcHogHble 80nPOCHI:

DNeMEHTHI BBITYKJIOTO aHaIu3a
DKCTpeMalIbHbIe CBOMCTBA BBHIMYKJIIBIX (DYHKITHI
VYcenosus Kyna-Takkepa

DKOHOMHUYECKHUE MTPUMEPDI

AKT.

19.

Tema 19. KpaTHble nHTETpassl

Ocnognvie 60npocel:

Kparnsie naTErpasisl

CBolicTBa KpaTHBIX HHTErPAJIOB

Brrunciienre KpaTHBIX UHTETPAIOB C TOMOIIBIO
ITIOBTOPHBIX

3aMeHa MepEMEHHBIX B KPATHOM MHTErpajie

AKT.

20.

Tema 20. HucnoBble psijbl

OcHoHble 80NPOCHL:

HucnoBbie psiabl

CBoiicTBa CXOIAIIUXCS PSJIOB

AOGCOITIOTHAs ¥ YCTIOBHASL CXOJIUMOCTD PSIOB
3HaKoUYepeayIOUTUeCs PsIIbl
DKOHOMHYECKUE TPUMEPBI

11

AKT.
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21,

Tema 21. ®yHKUIMOHATIBHBIC PSIABI

OcHogHble 80npOChL:

DO YHKIIMOHAIBHBIE TTOCIIEI0BATEILHOCTH U PAJIbI
PaBHOMepHast cX0IUMOCTh (DYHKITMOHATBHBIX
pAIIOB

CreneHHbIE PAbI

Psan Teunnopa

Pasnoxenue snemMeHTapHbIX QYHKIUNA B PSJI
Tennopa

[Tpunoxxenue K TpUOJIMKEHHBIM BEIYUCICHUSM

AKT.

22,

Tema 22. OCHOBHBIE TOHATHUSI TEOPUU
mu(pepeHIaIbHBIX YPAaBHEHHM

OcHogHvle 80npoChi:

OcHoBHbIE TOHATHUS AU (DepeHIIHATBHBIX
YpaBHEHUU

VYpaBHEHUs ¢ pa3IENAOMUMUC IEPEMEHHBIMU
Meton pazaenieHust NepeEMEHHBIX

[Ipocreiimas Mmoaenab GUPMBI

AKT.

23.

Tewma 23. Jluddepennnanbubie ypaBHEHUS
MEPBOTO MOPSIIKA, PA3PEIICHHBIE OTHOCUTEIHHO
MEpBOX IPOU3BOJTHOMU

OcHosHble 80nPOCHI:

Jluneitnbpie nuddepeHmaibHble ypaBHEHUS
MIEPBOTO MOPSIAKA

VYpaBHeHus B OMHBIX quddepeHimanax
JIuHenHbIe HEOAHOPOAHBIE YPABHEHUS
Ypasaenue bepnyinun

YpaBHenue Pukkatu

VYpaBHeHUsI OPSIKA BBICIIIE TIEPBOTO,
CBOJISIIMECS K yPAaBHEHHUSAM MEPBOTO MOPSAKA

AKT.

24,

Tewma 24. JIuneitasie nuddepeHanpabe
ypaBHEHUS N-TO MOpsIKa

OcHosHble 80npOCHI:

JIuHenHbIe ypaBHEHHS N-TO MOPsAKA

JInHelHble OTHOPOAHBIE YPABHEHUS N-TO MOPSIKA
C IOCTOSTHHBIMH KOA()PpuIiueHTamu
Onpenenurens BpoHckoro

HeonHoponnsie ypaBHEHUs, METOJT BapHalluU
MIPOU3BOJIBHBIX TOCTOSIHHBIX

YpaBHEHUS CO CIIEUAIIBHON TPABOM YaCThEO

12

AKT.
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25,

Tema 25. JIuHeHbIE CUCTEMBI

g depeHINaTbHBIX YpaBHEHUN

OcHogHble 80npOCHI:

JInHelHbIE OTHOPOIHBIE CHCTEMBI

¢ depeHIaIbHBIX YPAaBHEHUN C TIOCTOSIHHBIMU
Koa¢duLreHTaMu

OKCIIOHEHTa MaTpPHILIbI

OcHOBHas TeopeMa TEOPUHU JIMHEUHBIX YPABHEHUN
C TIOCTOSIHHBIMU KO3(pUlIueHTaMU

@opMyIIbl 1JIsl pEUIEHUsI CUCTEM BTOPOrO U
TPETHETO MOPSIIKOB

DKOHOMHUYECKHUE MTPUMEPHI

AKT.

26.

Tema 26. Teopust ycTOWUUBOCTH
OcHogHble 80npocyl:

Y CTOMYUBOCTB ITOJI0KEHNS PABHOBECUS T10
JIamyHoBYy

AccuMITOTHYECKAs! yCTOMYHBOCTD
Oynkuus JIsnyHoBa

Knaccudukanms nosoxxeHui paBHOBECHS
JIMHENHOW OJTHOPOJIHOM CUCTEMBI BTOPOTO
nopsiaKa

Henunelinbie aBBTOHOMHBIE CUCTEMBI BTOPOTO
nopsiaKa

AKT.

217,

Tema 27. Pa3HOCTHBIE YpaBHEHHS TIEPBOTO
MOpsiJIKa

OcHogHble 80npoChlL:

Pa3zHocTHBIE ypaBHEHUS IEPBOTrO MOPSIKA
JIuHenHbIe pa3HOCTHBIE YPABHEHUS U CUCTEMBI C
MIOCTOSIHHBIMH BEILIECTBEHHBIMU

JIuHenHOe ypaBHEHHE NIEPBOTO MOPSAKA C
nepeMeHHbIMU Kod(purmeHTaMu

MeTtoa BapuaMu NOCTOSTHHBIX

JInHeHOE OJTHOPOIHOE Pa3HOCTHOE YPABHEHUS N-
ro nopsjka

JInHeHOE HEOJHOPOIHOE YPABHEHUE CO
CIIELIMAJIBHOM IIPAaBOM 4aCThIO

AKT.

28.

Tema 28. YCcTOMYMBOCTD MOJOKEHUSI PABHOBECHS
Pa3HOCTHBIX YPABHEHUH M CUCTEM Pa3HOCTHBIX
YPaBHEHHM

OcHosnwle eonpocsl.

13

AKT.
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JIuHeliHast OAHOPOIHASI CUCTEMA PA3HOCTHBIX
YPaBHEHHM

HeonHnoponnsie cucTeMbl

Y CTOWYNBOCTB NOJIOKEHHS PABHOBECHS
Pa3HOCTHBIX YPAaBHEHUH U CUCTEM PA3HOCTHBIX
YPaBHEHHM

Y CTOMYMBOCTD PELICHUN PA3HOCTHBIX YPAaBHEHUU
U CHCTEM

Kputepuit ycTOMUMBOCTH PEMIEHU TUHEUHBIX
Pa3HOCTHBIX YPABHEHUIHN CUCTEM C TOCTOSHHBIMHU
kodhpurmenTaMu

Hroro 36 0
5. 2. TeMmbl NPAKTHYECKUX 3AHATHI
E Popma poBet Ko ppyectBo
= JOECHU S
§ HanmeHoBaHMe MPAKTUYECKOTO 3aHATHUS (axrp., 4acoB
S UHTEPAK.) ODO 300
1. |Tema 1. MHOXecTBa 1 omiepaliii Hal HUMH AKT. 2
2. |Tema 2. ®ynkuuu AKT. 2
3. |[Tema 3. IlocienoBaTeIbHOCTH U UX TIPEACI AKT. 2
4. |Tema 4. ITpenen pyHKIMH AKT. 4
5. |Tema 5. IlonsiTe HEMpPEepPHIBHON (HYHKIIUH AKT. 2
6. |Tema 6. [lonarue mpon3BOIHON QPYHKINH U AKT. 4
muddepennmana
7. |Tema 7. IlpousBoansie u qudpepeHimaib AKT. 4
BBICIIMX MOPSAKOB, hopmyna Teitnopa
8. [Tema 8. Ilpunoxxenue audpepeHnanTbHOro AKT. 4
ucuucieHus: GyHKIUU OJJHOM epeMeHHOM
9. [Tema 9. HeonpeneneHHbIi HHTETpa AKT. 10
10. |Tema 10. OnpeneneHHBINA UHTETPAIT AKT. 4
11. |Tema 11. HecobcTBeHHBIN HHTETpaT AKT. 4
12. |Tema 12. MuoecTBa U GyHKIIUU B N-MEPHOM AKT. 1
METPUYECKOM MPOCTPAHCTBE
13. (Tema 13. Ilpenen u nenpepoiBHOCTH OMII AKT. 1
14. |Tema 14. duddepenunupyembie GMII AKT. 4
15. |Tema 15. YacTHble TPOU3BOAHBIE U AKT. 4
muddepennransl BeicuX nopsiakoB OMII.
®opwmyna Tennopa

14
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16. |Tema 16. Hesssao 3amauusie ®MII u AKT. 2
OTOOpaKEHUS

17. |Tema 17. 3agaum Ha YCIOBHBIN 3KCTPEMYM AKT. 2

18. |Tema 18. Brimykibie MHOKecTBa 1 ®MII B AKT. 2
METPUUYECKOM IIPOCTPAHCTBE

19. |Tema 19. Kpatabie HHTETrpaibl AKT. 4

20. | Tema 20. YucnoBbie psiabl AKT. 2

21. (Tema 21. OyHKIIMOHATBHBIE PSAIBI AKT. 4

22. |Tema 22. OCHOBHBIE MTOHSTHUSI TEOPUHU AKT. 1
mudpepeHIaIbHBIX YPaBHEHUM

23. |Tema 23. IuddepeHnmanbable ypaBHEHHS AKT. 1
NIEPBOTO MOPSIJIKA, Pa3pEIICHHbIE OTHOCUTEIHHO
IIEPBOU MPOU3BOJHOMN

24. |Tema 24. Jlunetinbie auddepeHnnanbHbIe AKT. 2
YpaBHEHUS N-TO TOPSIKA

25. |Tema 25. JIlunelHbIE CUCTEMBI AKT. 2
mudpepeHIaIbHBIX YpaBHEHUN

26. |Tema 26. Teopusi yCTOHIMBOCTH AKT. 1

27. |Tema 27. Pa3HOCTHBIE YpaBHEHHSI IEPBOTO AKT. 1
nopsiiKa

28. |Tema 28. YCTOMUNBOCTH MOJOKEHHUS PABHOBECHS AKT. 2
PA3HOCTHBIX YPaBHEHUN U CUCTEM Pa3HOCTHBIX
YpaBHEHHUI
Hroro 78

5. 3. Tembl ceMMHAPCKHUX 3aHATHH

(He IpelyCMOTPEHBI y4eOHBIM IITAHOM)

5. 4. Ilepeyenb 1a00paTOPHBIX PadOT

(He npelycMOTPEHO YYEOHBIM IIIAHOM)

5. 5. TeMbl MHANBUAYAJbHBIX 3AHATHI
(He 1pelyCMOTPEHO y4eOHBIM IIJIAHOM)
6. IlepeueHb yueOHO-MeTOAUYECKOT0 00ecIeYeHU IJIsl CAMOCTOSITEIbHOM
padoThI 00y4AKIIMXCH N0 JUCHHUILIHHE (MOYJIIO0)

CamocTrodaTrenpHas paboTa 10 TaHHOM AMCLUMILIMHE BKIIIOYAET Takue (popMbl padOThI
Kak: paboTa ¢ 0a30BbIM KOHCIIEKTOM; paboTa ¢ JIUTEPATypOl, YTEHUE TOTOJHUTEIBHON
JUTEPaTyphl; HOJATOTOBKA K KOHTPOJBHOM pabOTe; MOArOTOBKA K 3a4€Ty; MOATOTOBKA K
DK3aMEHY.

15
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6.1. Cogep:kanue caMOCTOATEIbHOM PadOThI CTYACHTOB 0 AMCHMILIMHE (MOIYJIIO)

HanmenoBaHue TeM U BONPOCHI, BEIHOCUMBIE Ha
CaMOCTOSITENIbHYIO paboTy

®opma CP

Koin-Bo yacos

OPO | 3P0

Tema 1. MHOXkecTBa 1 onepanuy HaJl HUMHA
OcCHOBHBIE BOIIPOCHI:

MHokecTBa U ONepalvy HaJl HUMH
(oObenuHEHNE, IepeceueHHe, Pa3HOCTD).
OObeuHEHNE U [TEPECEUEHNE MHOKECTB.
OcCHOBHBIE TOXKECTBA aNTreOpbl MHOKECTB.
[loHsiTHE O YUCTOBBIX MHOXECTBAX.
YopsiioueHHbIE apbl U 1EKapTOBO
MIPOU3BE/ICHUE MHOMXKECTB.

MHoxkecTBO N HaTypaJIbHBIX YUCE.

Yucnoseie MHOXKECTBA Z U Q.

MHoxecTBO R gelcTBUTENIBHBIX YHCEI. AKCHOMA
HEIPEPBIBHOCTHU (ITOJTHOTHI).

Uucnosas npsamasi. OTpe3Ku, UHTEPBaJbl U IPyTHE
MIPOMEKYTKH YHCIIOBOU MPSIMOM.

OxpectHOCTH. J[ITMHA OTpe3Ka Ha YUCIOBOM
MIPSIMO.

BepxHue u HUKHUE TpaHU, TOYHBIE BEPXHUE U
HM)KHUE TPAHU YUCIIOBBIX MHOXKECTB. [ [puHIUIIBI
cynpeMmyma u uHpuMymMma.

pabota c
JIUTEPATYpO,
YTEHHE
JIOTIOJTHUTENBEHO
W uTeparypsl,
TIOJTOTOBKA K
KOHTPOJIbHON
pabote

4

Tema 2. @yHKIUH

OCHOBHBIE BOIIPOCHI:

CooTtBercTBUs 1 0TOOpakeHus (HyHKITNN).
Cnoco6sl 3ananus pyHkuuid. O6paszsl u
pooOpasbl TOUEK U MHOKECTB MIPH 3a1aHHOM
OTOOpaKeHUHU.

Kommo3zurust pyHKImiA.

O6parumocTb PyHKIMU U oOpaTHast QYHKIIMS.
Cropbekuus, UHbEKIUS, OUEKIIHSL.

YucnoBsie GYHKIUU OJTHOM 1eHCTBUTEIBHON
nepeMeHHO!. UeTHble, HeUeTHbIE, IEPUOANYECKUE
¢ynkiuu. O6mactu Bo3pacTaHus U yObIBaHUS,
AKCTpEMYMbl. MOHOTOHHBIE U OTPAHUYEHHBIE
(GyHKIIH.

16

pabora ¢
JIUTEPATypoOH,

YTCHHE
JIOTIOJIHUTEIBHO
I IuTEpaTypHl;
MOJTOTOBKA K
KOHTPOJIBHOM

pabote
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OcHOBHBIE 3JIEMEHTapHbIE QYHKIIUU.
OnemenTtapHbie GyHKIMA. O0IaCTh ONIPEACIICHHUS.
MHO0X€eCTBO 3HAUCHUU.

MHorouneHsl. J/leneHrne MHOTOYJIEHOB.
Paznoxenne MHOTO4YJIEHOB HA MHOKUTEIH.
PanmonanbHble QyHKIMH U TPOCTHIE IPOOH.
Tpuronomerpuueckue u oOpaTHbIE
TPUTOHOMETPUIECCKHE (DYHKITHH.

Tema 3. [TocnenoBaTENbHOCTH U UX MPEIET
OCHOBHBIE BOIIPOCHI:

[TocnenoBaTenbHOCTH KaK (PYHKIIUH,
onpeelIeHHbIe Ha MHOXKECTBE HATYyPAJIbHBIX
YHUCEN WM €r0 Ha4albHOM OTpe3Ke. UncioBbie
MOCJIEA0BATEIBHOCTH.

[TocnenoBaTrenbHOCTH, 3aJaHHBIE PEKYPPEHTHO.
JIuHenHbIe pEKyPPEHTHBIE MTOCIIEN0BATEIBHOCTH.
ApudmMernueckre 1 reoMeTpUIecKue
MIPOrPECCUMU.

bunomuansubie koahuimenTs u Gopmyia
ounoma HeroToHa.

Hepasencrso bepnyiun.

MOHOTOHHBIE TTOCJIEA0BATEIBHOCTH.
OrpaHuyeHHbIE U HEOTPAHUYECHHBIE
[IOCJIEIOBATEIBHOCTH.

DKOHOMUYECKHUE NTPUMEpPHI. JIMCKpETHBIE
¢uHaHCOBBIE TOTOKHU; (DOPMYIIBI HAUUCICHUS
MPOCTHIX U CIOKHBIX MPOIEHTOB, (hopMyia
aHHYUTETA.

17

paboTa ¢
JIUTEPATypOH,
YTeHHE
JIOTIOJIHUTEIBHO
I JIuTepaTypsl;
MOJTOTOBKA K
KOHTPOJIBHOM
pabote
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IIpenen nmocienoBareibHOCTU. EMMHCTBEHHOCTh
MPEEIBLHOIO 3HAYEHUS.

beckoneuno majple 1 OECKOHEYHO OOJIBIIINE
MOCJICI0BATECILHOCTH, TTOCIECA0BATEIHLHOCTH C
npeaeaaMmm +oo.

OrpaHu4eHHOCTD MOCIIEI0BATEIIBHOCTH,
MMEIOLIEH TIpeIe.

ApudmMernueckue CBOMCTBA PEAEIOB
nociaenoBaTeabHoCcTeN. CBOWCTBA MPEICIIOB,
CBSI3aHHBIC C HEPABEHCTBAMU.

Teopema o0 CyllleCTBOBaHUM Ipejiejia MOHOTOHHOM
OTPAHUYCHHOM TMOCIIEI0BATEIBHOCTH. Teopema «o
JIBYX TTOJIULICHCKUX.

Yucio e

Tema 4. [Tpegen pyHKuMn

OCHOBHBIE BOIIPOCHI:

[Tonsitue npexnena pynkuuu no I'eitne u Komm.
IIpenenst Ha 6ECKOHEUHOCTH B OECKOHEYHBIE
MpEAeIIbI.

OIHOCTOPOHHUE MPEACIIBI.

CaoiicTBa npenenoB GyHKUUU: TOKAJIbHBIE,
apudmeTnyecKkue, CBI3aHHbIE C HEPABEHCTBAMHU.
3ameHa epeMEHHBIX B MpeJee.

[IepBb1ii 1 BTOPOM 3amMeUaTeNIbHbIE MTPEIEIIbl U UX
CIEACTBUA.

DKOHOMUYECKHUE NTpuMepsl. [IpenenpHbie
3HAYEHMSI IapAMETPOB B PA3JIMYHBIX
AKOHOMUYECKHUX U (DMHAHCOBBIX MOJEIIAX
(popmyna aHHyuTETA, IPOU3BOICTBEHHBIE
GyHKUMH, QYHKIMU TOJE3HOCTH U IP.).

18

pabota c
JIUTEPATYpPO,
YTEHHE
JIOTIOJTHUTENBEHO
W nuTeparypsl;
TIOJITOTOBKA K
KOHTPOJIbHON
pabote
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[Tonsarue npeaena ¢pynkuuu no I'eitHe u Koy,
[Ipenensl Ha OECKOHEUYHOCTU U OECKOHEYHBIE
npeaensl. OTHOCTOPOHHUE MTPEAEIBI.

CaoiicTBa nipeienoB (PyHKINU: JOKAIbHEIE,
apu(pMeTUYECKHE, CBSI3aHHbIE C HEPABEHCTBAMH.
3amMeHa epeMEeHHBIX B IIpeelie.

[IepBbIiit 1 BTOPOM 3aMeEYaTEIbHBIE TTPEICIIBI U UX
CJIeICTBUS. DKOHOMUYECKHE MPUMEPHI.
[IpenenpHbIE 3HAaUEHUS TAPAMETPOB B PA3IMUHBIX
AKOHOMUYECKUX U (PMHAHCOBBIX MOJENSIX
(popmyna aHHyHTETa, TPOU3BOACTBEHHbIE
GyHKIMH, QyHKINA TOIE3HOCTH | 1p.). CHMBOJIBI
Jlannay (O-o-cuMBOJIMKA). DKBUBAJIECHTHOCTh
¢ynkuuid. Tabnnia OCHOBHBIX SKBUBAJIEHTHOCTEM.
CBolicTBa OTHOLIEHUS YKBUBAJIEHTHOCTH.
Hcnonp30BaHne 3KBUBAJIEHTHOCTEN IIPU
BBIYHCIICHUH MTPELEIIOB.

Acumnrotsl pyHkuu. TeopeMa o CylecTBOBaHUH
HAKJIOHHOW aCUMITOTHI. DKOHOMUYECKHE
MIPUMEPBI.

Tewma 5. [lonsiTue HENMpepbIBHOW (PYHKIIMU
OCHOBHBIE BOIIPOCHI:

[ToHsiTHE HENMPEPBHIBHOW PYHKIUY.

Touku pa3pbiBa U UX KJIacCU(pUKALIHSL.
JlokanbHbIE CBOWCTBA HEMPEPHIBHBIX (PYHKIUI:
JIOKaJbHasl OTPAaHUYEHHOCTh HENPEPBIBHBIX
(GyHKUUNA, COXpaHEHHUE 3HaKa HEMPEPhIBHOM
byHKIIHIEH, HETPEPHIBHOCTD CIIOKHOU (DYHKITHH.

19

pabota ¢
JIUTEPATYpPO,
YTEHHE
JIOTIOJTHUTENBEHO
W nuTeparypsl;
MOJIrOTOBKA K
KOHTPOJIBHOM
pabore
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HenpepbIBHOCTD 31€MEHTAPHBIX (QYHKIIHIA.
Teopema Beitepmtpacca 06 orpaHUuE€HHOCTH U O
JOCTUKUMOCTH TOUHBIX I'paHEl HENPEPHIBHON Ha
OTpe3Ke (PyHKIUU.

Teopema Ko o Hynx HenpepbIBHON (QyHKIIUU.
Meroa neneHust OTpe3Ka mnorosiam. 3agada
JIOKaJIM3allMi KOPHEH € 3a/laHHON TOYHOCTBIO.
Teopema bonpnano-Komm o mpoMexyrounom
3HaY€HUU HENPEpbIBHON (QYyHKIUU.

Teopema o cyiecTBOBaHUM OOpaTHOM
HEeNpephIBHON (QYHKIMU K HEPEPHIBHOM CTPOTrO
MOHOTOHHOU (DYHKITUH.

OxoHoMHueckue npumepbl. O0paTHbie QYHKIUH
CIpoca U MPEIJIOKEHUS.

Tewma 6. [loHsiTHE TPOU3BOJHON PYHKINHU U
muddepenmana

OCHOBHBIE BOIIPOCHI:

Omnpenenenue NPOU3BOIHON (HYHKIIUH.
['eoMeTpuyeckuii 1 5JKOHOMUYECKU CMBICTT
IIPOU3BOIHOM.

Brrunciienne npon3BOIHON MO OMPEAETIEHHUIO.
Tabnuiia mpoON3BOIHBIX MPOCTEHIIINX
ANIeMEHTapHbIX (QYHKLIUM.

[IpaBuna HaXOKAEHUS TPOU3BOJHOM.
[TpousBoaHass KOMIO3ZUIIUU (DYHKITUH.
3aMKHYTOCTb KJIacca 3JIEMEHTAPHBIX (PYHKIIHM
OTHOCUTENBHO AU HEepeHIUPOBAHUS.
[IpousBoaHas mapaMeTpUUECKHU 3aJaHHOU
(GyHKUHUU.

[TpousBoaHas GyHKIMH, 3aJaHHON HESBHO.
[Ipou3sBoHas 00paTHON (QYHKIIHH.
Jlorapudmuueckasi IpOU3BOAHAS U AMACTUYHOCTD
GyHKUHUU.

OpHocTOpoHHME U OECKOHEUHBIE TPOU3BOIHBIE.

20

pabota ¢
JIUTEPATYpPO,
YTEeHHE
JIOTIOJTHUTEIBEHO
W nuTeparypsl;
TIOJITOTOBKA K
KOHTPOJIbHON
pabote
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[Tonsarue nuddepennupyemont GyHKIUU U
muddepennmana.

['eomerpuueckuii cmbica auddepeHimana.
[Tpumenenue nuddepenmana ais
PUOJIMKEHHBIX BHIYUCICHUH.

Teopema o CBS3M NPOU3BOIHOU U
muddepenunpyeMoit PyHKITUN.
NuBapuanTHOCTH (hOpMBI 3aniucu 1-ro
muddepennmana.

HeoOxonnMoe ycinoBue CymecTBOBaHUS
skcTpeMyma auddepeHuupyemMon GyHKIuu
(Teopema depma).

Teopema Jlarpanka o cpelHeM 3HAYCHUU U €€

cieacTBus: (hopMysia KOHEUHBIX MPUPAIICHUH.

Teopema Ko o cpejHeM 3HaYEHUH.
[IpaBuno Jlonurans packpsITHs
HEONPEeIeICHHOCTEM.

DKOHOMMYECKUE TPUMEPBI. 3a1aun
MaKCUMU3AIMNHU PYHKIIUU TTOJIE3HOCTH U
MUHHUMU3AIWU 3aTpaT (ciiydail oaHOM
MIEPEMEHHOM ).

Tema 7. [IpousBoaubie u nuddepeHImans
BBICIIUX TOPSAKOB, popmyna Temopa
OcCHOBHBIE BOITPOCHI:

[IpousBoaubie U nudpepeHuanbl BHICIIUX
MOPSJIKOB.

[IpousBoaHBIE N-I'0 MOPSIIKA MAPAMETPUICCKU
3aJIaHHOW W HESBHO 3aIaHHOU (DYHKITUIA.
®opwmyna JlelOHuIa a1 n-i MPOU3BOTHOM
MPOU3BEICHUS IBYX (DYHKITUH.

®opmyiia Tersopa ¢ OCTATOYHBIM YICHOM B
dopwme Jlarparxka, B popme I[leano.
EauncTBEeHHOCTD TIpeacTaBieHus: GOpMyIIoi
Tennopa.

MHuorousiensl MakiopeHa OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIUH.

JocTaTo4uHbI€ YCIOBUS SKCTPEMYMA.

21

pabora ¢
JIUTEPATypOH,
YTCHUE
JIOTIOJIHUTENBHO
I IuTEpaTypHl;
MOJTOTOBKA K
KOHTPOJIBHOM
pabote
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DKOHOMHUYECKHUE MPUMEPBIL. 3a1aun
MaKCUMM3AIUHN (PYHKIIMH MTOJIE3HOCTU U
MUHUMM3AIUHU 3aTpart (Cirydail olHON
MIEPEMEHHOM ), MPOAOJKEHUE. Y TOUHEHHOE
IPaBUIIO CEMUJIECSTH.

Tewma 8. [Ipunoxenue muddepeHnraIbHOTO
ucuuciaeHUs: GyHKIUU OJJHOU repeMeHHON
OCHOBHBIE BOIIPOCHI:

HccnenoBanue GyHKIIMH C TOMOIIBIO
npou3BoAHbIX. MccaenoBanue GyHKINUA Ha
MOHOTOHHOCTB: OIPEIEICHNE MOHOTOHHOM
(GYHKUMU U KPUTEPUN MOHOTOHHOCTHU
muddepeHnrpyemMoit GyHKIUU.

UccnenoBanue GyHKIUH HA SKCTPEMYM:
HEOOX0IMMOE YCIIOBUE IKCTpEMyMa (Teopema
depma).

HccnenoBanue pyHKIMHU Ha SKCTpeMyM: 1-e
JOCTATOYHOE YCJIOBHE KCTpEMyMa (B TEPMUHAX
W3MEHEHUS 3HaKa NIEPBOM MPOU3BOIHON).
HccnenoBanue GyHKIUH HA SKCTPEMYM: 2-€
JOCTATOYHOE YCJIOBHUH 3KCTpEMyMa (B TEPMHUHAX
CTapIIUX TPOU3BOAHBIX).

[ToHsiTHE BBITYKJIOW (BOTHYTOM)
muddepenipyeMoit GyHKIIUU U TOUYEK Teperuoa.
JlocTaTouHOE YCIIOBHE BBIMYKIOCTH, JOCTATOUHOE
YCIIOBHUE CYIIECTBOBAHUS TOUKH Meperuoa.
DKOHOMMYECKHE TPUMEPDL. BhITTyKIIbie 3a1aun
MaKCUMU3ANH (PYHKIIUU MOJIE3HOCTH U
MUHUMM3AIMU 3aTpart (Cirydyail olHON
IEPEMEHHOMN )

pabota c
JIUTEPATYpPO,
YTEHHE
JIOTIOJTHUTENBEHO
W uTeparypsl,
MIOJTOTOBKA K
KOHTpPOJIbHON
pabote

Tema 9. HeonpeeneHHbIN UHTETpa
OCHOBHBIE BOIIPOCHI:

22

pabora ¢
JIUTEPATypOH,
YTCHHE
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[TonsiTre nepBoOOpa3HON U HEOIPEAEIEHHOTO
UHTEerpana GyHKIUU.

CBoiicTBa HEONIPEAEIEHHOTO HHTErpaia.

Tabnuia HeonpeneIeHHBIX HHTETPAIOB OCHOBHBIX
byHKIUH.

3aMeHa MepeMeHHON B HEOTIPEACICHHOM
UHTETpae.

NHTerpupoBanue no 4acTsam.

WuTerpupoBanne panroHaIbHbIX (PYHKIIHMA:
MOHATUE PALMOHAIIBHON JpOoOH, MIpaBUiIbHAS U
HENpaBWIbHAs pallMOHAIbHbBIE IPOOU, BbIIETICHUE
LEJIOM YacTu B HEMIPABWIILHOM ApOOU, MOHSITHE
IPOCTBIX JIPOOEi.

NHuTerpupoBanre palruoHaIbHbIX (QYHKIIHIA:
TEOpEMa O Pa3I0KEHUU Ha MHOKUTEIIN
MHOTOYJIECHA C IEUCTBUTEIbHBIMU
kodhpurmeHTaMu.

WNHuTterpupoBanne pauruoHaIbHbIX (QYHKIIMI:
TeopeMa O pa3joKEHUU MPaBUILHOM Ipobu B
CYMMY MPOCTBIX APOOEH.

NuTterpupoBanne paliioHaIbHBIX (QYHKIIHI:
MHTETPUPOBAHUE MPOCTHIX APOOEH.

[TonsAiTHE palMOHAIIU3UPYEMOI'O HHTETPAJIA.
NHTerpupoBanue panmuoHaIbHO-
TPUTOHOMETPUUECKHUX (DYHKIUMN, YaCTHBIE CIydyau
MHTETPUPYEMOCTH PAllMOHAIIBHO-
TPUTOHOMETPUUECKHUX (QYHKIUH.
NHTerpupoBanne HEKOTOPBIX KJIACCOB
MPPpaLMOHAIBHBIX (PYHKLIUH.

DKOHOMUYECKHE MPUMEPHI. 3aJ1a4ya O HAXOXKICHUU
(GYHKIIUU ¢ 3aIaHHON XapaKTEPUCTUKON
U3MEHEHUs pocTa (HaceJIeHus, IPOU3BOACTBA
MPOAYKIHWHU U TIP.), U3SMEHEHHUS [ICHBI.

JIOTIOJIHUTEIBHO
1 JIMTEpaTypHl;
MOArOTOBKA K
KOHTPOJIBHOM
pabore

10

Tema 10. OnpeneneHHbI HHTErPa
OCHOBHBIE BOTIPOCHI:

23

pabora ¢
JIMTEpaTypoi,
YTCHUE
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Omnpenenennslii nHTErpai. OnpeneneHue
ONPEAEIICHHOTO NHTeTpana Pumana: nmonstus
pa30ueHus1, MEJIKOCTH pa30UeHNs, UHTETPaIbHON
CYMMEBI.

HeoOxonuMoe ycinoBre HUHTETPUPYEMOCTH
¢yukun. Kpurepuit uHTErpupyeMoCTH B
TepMHHaX cyMM JlapOy.

[IpuMmepsl HEUHTETPUPYEMBIX PYHKIUH.

HekoTopsie Ki1acchl HHTETPUPYEMbIX (PYHKIIMIA:
MHTErPUPYEMOCTh HEMPEPBIBHBIX (PYHKIUH,
UHTEIPUPYEMOCTh MOHOTOHHBIX OTPAaHUYEHHBIX
(yHKUIUH.

Kpurepuii unrerpupyemoctu no Jlebery, nonsrue
MHOECTBA MEPHI HYJIb.

IIpuMepsl BBIYMCIIEHUS ONPEIEIECHHBIX
MHTErPAJIOB IO ONPEIEIEHUIO.

CBolicTBa OIpEEICHHBIX UHTErPAJIOB.
WNHTerpai ¢ nepeMeHHbIM BEPXHHUM MPEIETIOM U
€ro CBOMCTBA: YCJIOBHS HENPEPBIBHOCTH U

g pepeHInpyeMOCTH.

Teopema o cyuiecTBOBaHHM NEPBOOOPA3HOM
HETpPEPBHIBHOW (PYHKIIUU.

®opmyna Herotona-JleliOHua.

®opMyIIbl 3aMEHBI IEPEMEHHOMN U
UHTETPUPOBAHUS 10 YaCTAM JJI ONIPEAEIIEHHOTO
MHTErpana.

DKOHOMUYECKHUE MTPUMEPBI. DKOHOMUYECKHUE
MOJIEJIN: YUCTas MpuBeeHHas cTouMocTh (NPV)
WHBECTHIINI B OECCPOYHOM cClTydae.

HekoTtopsie npuiokeHus ONpeaeseHHOro

uHTErnana. llnomans KDMBOJIMHENHON ThAIELIUU
DKOHOMHUYECKHUE MTPUMEPBI. DKOHOMUYECKHUE

MOJEJIN: MHBECTULINN U KaIUTAJI, YUCTask
npuBefeHHas croumocTs (NPV) unBectuuuii B
HEIPEPBIBHOM CITydae.

JIOTIOJIHUTEIBHO
1 JIMTEpaTypHl;
MOArOTOBKA K
KOHTPOJIBHOM
pabore

11

Tema 11. HecoOCTBEHHBIN MHTErpa
OcCHOBHBIE BOIIPOCHI:

24

pabora ¢
JIMTEpaTypoi,
YTCHUE
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Ornpenenenue MHTErpajia OT HEOTrPAHUYECHHON
byHKIIAN

DopMyITBl HHTETPATLHOTO UCYUCICHUS IS
HECOOCTBEHHBIX MHTETPAJIOB HA KOHCUHOM
IIPOMEIKYTKE

HecoOcTBeHHBIE UHTETPAJIBI OT
HEOTPHUIIATEIILHBIX HA KOHCYHOM MTPOMEKYTKE
byHKIMH

Ornpenenenre HECOOCTBEHHBIX HHTETPAJIOB C
OCCKOHEYHBIMH Mpe/IeIaMU HHTETPUPOBAHUS

HecoOcTBeHHbIE HHTETPATIBI €
OECKOHEYHBIMU MpeIeTaMU UHTETPUPOBAHUS OT
HEOTPUIIATEIIbHBIX PYHKITUN

[Ipr3HaKku CXOIUMOCTH.
WHterpansl, 3aBUCALIME OT IAPAMETPOB.

JIOTIOJIHUTEIBHO
1 JIMTEpaTypHl;
MOArOTOBKA K
KOHTPOJIBHOM
pabore

12

Tema 12. MHOXecTBa U (yHKIIMU B N-MEPHOM
METPUUYECKOM IIPOCTPAHCTBE

OCHOBHBIE BOIIPOCHI:

MHOKeCTBO n-MEpHBIX CTPOK R”n, ciioxenue
CTPOK M YMHOKEHHE CTPOK Ha BEIIECTBEHHBIE
quca.

Hopwma snemenrta B R"n, reomerpruueckas
UHTEpIIpETaLysi HOPMBI.

JlekapTOBBI KOOPJAUHATHI TOYEK INIOCKOCTH U
IpocTpaHcTBa. PaccrosiHne Mexay deMeHTaMu B
R”n, xak HOpMa UX pa3HOCTH.

OxpectHOCTh TOUKH. OrpaHUYEHHBIE MHOKECTBA.
BHyTpeHHUE U TpaHUYHbIE TOYKH MHOKECTBA.
['panniia MHOKECTBA.

OTKpBbITHIE, 3aMKHYTBIE MHOXECTBA. KOMITAKTEHI.
OTKpBITBIE U 3aMKHYTbhIE MHOYKECTBA, 3a/1aBAEMBbIE
CUCTEMaMU YPABHEHUI U HEPABEHCTB.

25

pabota ¢
JIUTEPATYpPO,

YTEeHHE
JIOTIOJTHUTEIBEHO
W nuTeparypsl;
TIOJITOTOBKA K
KOHTPOJIbHON

pabote
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[TocnenoBarenpHOCTH B RN 1 KX Mpeebl.
OcCHOBHBIE CBOMCTBA OTKPBITHIX U 3aMKHYTBIX
MHOXECTB. XapaKTepru3alus KOMIIAKTOB.
DKOHOMHYECKHUE IpUMEPBI. broxeTHoe
MHOECTBO, TEXHOJIOTHUYECKOE MHOMKECTBO.
UucnoBbie GyHKIIMU MHOTUX TIEPEMEHHBIX
(OMII). [TousaTHe TUHUN U TOBEPXHOCTEN YPOBHSA
OMII. Dnementapusie PMII.

[Ipsimble u runepruiockoctd B R n. Beimykiibie
MHOeCTBa. Beinmykias 0007104Kka MHOXKECTBA.
Teopembl 00 OTACIMMOCTH.

DKOHOMHUYECKHUE TPUMEPBI. MHOTOMEpHBIE
SKOHOMMYECKHUE MOJIEIN

13

Tema 13. IIpenen u HenpepsiBHOCT OMIT
OCHOBHBIE BOIIPOCHI:

[Ipenen OMII.

Teopema o cBa3u npeaena GMII ¢ npenenamu ee
KOMIIOHEHT.

[Ipenen no HaIpaBIEHUIO.

Teopema o BeanciIeHnH Tipeena PyHKITUU ABYX
MEPEMEHHBIX B MOJISIPHBIX KOOPAUHATAX

Henpepsisasie ®MII.

HenpepsiBHOCTB 351eMeHTapHBIX OMII.
HenpepbiBHBIE KpUBBIEC U IOBEPXHOCTH, U X
napaMeTpU3alnH.

JIMHEWHO CBSA3HBIE MHOXKECTBA.

JloxanbHble cBOMCTBA HenpepbIBHBIX OMII.
Teopema o mpooOpazax OTKPHITHIX U 3aMKHYThIX
MHOECTB TIPU HEMPEPHIBHOM OTOOPaKCHUH.
DxoHOoMUYecKre npuMepsl. [Ipon3BoACTBEHHBIE
¢ynknuu (Ko66a-/lyrnaca, JleontseBa u nip.),
(GYHKIMU MTOJE3HOCTH; OI0KETHOE MHOYKECTBO.
CaoiicTBa GyHKIINA, HETPEPHIBHBIX HA
KOMITAKTHOM MHOYECTBE: TEOpeMa
Beliepurpacca.

CgoiicTBa (pyHKIIMI, HEMPEPHIBHBIX HA
KOMITAKTHOM MHOXKECTBE: Teopema 00 oOpasze
KOMIAKTHOTO MHOXECTBA IPU HEMTPEPHIBHOM
OTOOPaKECHHH.

O0pa3 TMHENHO CBSI3HOI'O0 MHOXECTBA.

26

paboTa ¢
JIUTEPATypOH,
YTEHHE
JIOTIOJIHUTEIBHO
I JIuTeparTypsl;
MOJTOTOBKA K
KOHTPOJIBHOM
pabote
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DKOHOMMYECKHE TpUMepbI. JOCTHKUMOCTh
MaKCUMaJIbHBIX 1 MUHUMAJIbHBIX 3HAUCHUI
(GYHKIMN MTOJE3HOCTH MPU €CTECTBEHHBIX
OTPaHUYCHUSX

14

Tema 14. duddepennupyemsie OMII
OCHOBHBIE BOIIPOCHI:

Yacrtasie npousBogubie OMII.

OnactuyHocth ®MII no dpuxkcupoBaHHOM
IIEPEMEHHOM.

[Tonsitue muddepennpyemoit ®MII; nepssiit
nuddepennman.

Heo6xoaumoe ycnoBue nuddepeHmpyeMocTi
OMII.

[Tpumepst nuddepeHIupyeMbIx 1
Heauppepenpyembrx GMIT.

JlocTatouHOE ycliOBUE
mupdepennpyemoctu. Teopema o
muddepennrpyeMocTu cioxHot GMII.

[IpaBumno BeruncieHus quddepenipaia caoxKHON
OMII.

NHBapuaHTHOCTH nepBoro auddepeHnnana.
[TonsiTHe KacaTEeNbHON MIIOCKOCTH U HOPMAIBHOM
IpsIMOM K TOBEPXHOCTH YPOBHSI.
I'eomeTpuueckuit cmbica auddepenimana.
['pagurieHT ¥ €ro OCHOBHBIE CBOMCTBA.
[Ipon3BoaHas 110 HAIPABIICHUIO.

Heobxomumoe ycnoBue 3kcTpeMmyma
muddepenurpyemoit GMII.

[ToHsaTHE CTAlMOHAPHBIX U CEJIOBBIX TOYEK.

OKoHOMMYECKHE Tpumepsl. MHTEepnperanus
YaCTHBIX MTPOU3BOJHBIX MTPOU3BOJICTBEHHBIX
bynkuuii. [Ipumep nponsBoaHON
MPOU3BOICTBEHHOM CJIOKHOU (PYHKIIUM (KarUATAaI
U TPYA 3aBUCAT OT BpeMeHn). IIpon3BoacTBEHHBIE
GyHKUMU U QYHKIIMY TOJIE3HOCTU CO CBOMCTBOM
CES.

DKOHOMHUYECKHUE MPUMEPBL. 3a1aun
MaKCUMM3AIMHN (PYHKIMH MTOJIE3HOCTU U
MUHUMM3ALUU 3aTpart (ciaydait DMIT)

pabota c
JIUTEPATYpO,
YTEHHE
JIOTIOJTHUTENNBHO
W uTeparypsl,
MIOJTOTOBKA K
KOHTPOJIbHON
pabote

27
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15

Tema 15. HacTHbIE TPOU3BOIHBIC U

g depeHrans Beicux nopsaakos GMII.
®opmyna Tenopa

OCHOBHBIE BOIPOCHI:

Yactubie npousBoanbie GMII.

Onactuunocts ®MIT no puxcupoBanHOi
IIEPEMEHHOM.

[Honsitue muddpepenumpyemoit ®MII; nepBsiit
nuddepennman.

Heobxoaumoe ycnosue nuddepeHmpyemMocTu
OMII.

[Tpumeps! nudpepeHupyeMbIx 1
Heauddepennupyempix GMII.

JlocTaTouHoe ycinoBue auddepeHnpyeMOoCTH.
DKoHOMUYECKUE ITpuMepbl. THTepripeTanus
YaCTHBIX TPOU3BOJIHBIX MTPOU3BOICTBEHHBIX
dbyukuuii. [Ipumep nponsBoaHON
MPOU3BOJICTBEHHOM CJIOKHOW (PYHKIIUM (KarUTAaI
U TPY/ 3aBUCST OT BpemeHu). [I[pon3BoacTBEHHbIE
(GyHKUMU U QYHKIMHU TOJE3HOCTU CO CBOMCTBOM
CES.

Teopema o nuddepeHIUPyEeMOCTH CIOKHOU
OMII.

28

pabora ¢
JIUTEPATypOH,
YTCHUE
JIOTIOJHUTEIBHO
1 JIUTEpaTyphl;
MOArOTOBKA K
KOHTPOJIBHOM
pabore
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[IpaBumno Beruncnenus guddepeninana cioKHON
OMII.

HNuBapuaHTHOCTH nepBoro auddepeHiana.
[TonsTHe KacaTeNbHON MIIOCKOCTH U HOPMAIBHOM
IIPSIMOU K TOBEPXHOCTH YpOBHS. I 'eomeTpruecknii
cmbica quddepennuana. ['pagueHT u ero
OCHOBHBIE cBOMCTBA. [Ipon3BoaHas no
HaIPaBJICHUIO.

Heobxoaumoe ycioBue 3kcTpemyma
muddepenuupyemort GMII.

[TonsiTHe CTAalMOHAPHBIX U CEIJIOBBIX TOYEK.
DKOHOMUYECKUE TPUMEPHI. 3a/1aun
MaKCUMU3AIHUK (PYHKIIUU MTOJIE3HOCTH U
MUHUMM3AIUKU 3atpart (ciydait ©MIT).

YactHble TpOU3BOAHBIE BhICIIMX NOPsAkoB OMII.
Teopema 00 yclI0BHSIX paBEHCTBA CMEIIAaHHBIX
MIPOU3BO/IHBIX.

Huddepenunan Broporo nopsiaka GDMIL.
Marpuna I'ecce.

JuddepeHunanbl BRICIIUX TOPSAIKOB.

®opmyna Teunopa g GMII ¢ ocraTrouHbIM
yieHoM B popme Jlarpanxa u B popme Ileano.
Jocrarounoe ycnoBue skctpemyma OMII.
DKOHOMUYECKHUE TPUMEPHI. 3a1aun
MaKCUMU3ALHUK (PYHKIIUU TTOJIE3HOCTH U
MUHHUMM3AIUH 3aTpaT (Clydail HECKOJIbKUX
MIEPEMEHHBIX ), TPOJOIIKEHUE.

OcHoBHBIE 3a77a4¥ 0€3yCIIOBHOM ONTUMH3AIINN.
MeTto1 HaUMEHBIIUX KBaJPaTOB.

[TonsiTve 00 ypaBHEHNUH PETPECCHH.
DKOHOMHYECKHE NMPUMEPHI. 3a1auu
MaKCUMU3aUHU (YHKITUU TTOJIE3HOCTH U
MUHHMMU3AIUHU 3aTpaT (ClIydail HeCKOJIbKUX
NEPEMEHHBIX ), TPOJOJKEHUE; TUCKPETHA 3a/1a4a
0 MPOCTPAHCTBEHHOM ONTUMAJILHOM Pa3MeIlEeHUN
00BEKTOB (MarasuHoOB, CKJIAJIOB H T.1I.),
AKOHOMETPHUYECKUE MPUIIOKEHUS (YpPAaBHEHHE
JMHEWHOU perpeccun).

16

Tema 16. Hesaro 3ananabie ®MII u
OcCHOBHBIE BOIPOCHI:

29

pabora ¢
JUTEPATypOH,
YTEHUE
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[ToHsTHEe HEABHO 3aJJaHHON (QYHKIIUH.

TeopeMa 0 CylIeCTBOBaHHH, HEIPEPHIBHOCTH U
nuddepeHInpyeMOoCTH HESIBHOU (PYHKIINH,
3a/1aBaeMOU OJTHUM YpaBHEHUEM (cXema
JI0Ka3aTeNIbCTBA).

[lonsiTHe HEABHO 3aJaHHOM BEKTOPHOU (PyHKIIUU U
Teopema 00 €€ CyIIeCTBOBAHUU U
mupdepennrpyeMocTH (0€3 10Ka3aTeabCTBA).
BeluncieHune 351acTHYHOCTH HESIBHO 33/1aHHBIX
(yHKUIUH.

Teopema o rimaaKoil 3aBUCUMOCTH O€3yCIIOBHBIX
AKCTPEMYMOB OT [TAPaAMETPOB.

Teopema 06 orubaroreit Ay 6€3yCI0BHBIX
SKCTPEMYMOB.

Teopema o r1a KON 3aBUCUMOCTH O€3yCIIOBHBIX
HKCTPEMYMOB OT [TAPAMETPOB.

Teopema 06 orubaroiei 1y 0e3yCI0BHBIX
IKCTPEMYMOB.

DKoHOMUYECKHUE TpUMepsl. [IpumMep HessBHOU
IPOU3BOJICTBEHHON (PYHKIIMU U €€ YaCTHBIX
MPOU3BOAHBIX, JIACTUYHOCTh 3aMEILICHHUS.
[TonsiTre perynsipHOro 0TOOpaKEHUs U TEOpEMa O
CYILLIECTBOBAHHH JIOKAJIbHO OOPaTUMOTO
oTOOpaKeHHS.

VY cn0BUS 3aBUCUMOCTH CUCTEMbI YUCIOBBIX
byHKIHH.

DKOHOMHYECKHE puMepbl. Mojiensb
HAI[MOHAJILHOTO J10X0/a, 00paTHBIE 3a/1a4H B
MOJEJISIX PhIHKA.

Opnnopoansie pyHkiu. OMHOPOAHOCTD YACTHBIX
MIPOU3BOIHBIX OJHOPOTHON (DYHKITHH.

Teopema Ditnepa 06 OJHOPOIHBIX QYHKIIUSIX.
KpuBbie DHTremns 1ist oTHOPOIHON PYHKITAN
MOJIE3HOCTH.

[ToBepxHOCTH yPOBHS OJTHOPOAHBIX (PYHKIIHIA.
DKoHOMUYECKUE npumMepsbl. [Ipon3BoacTBEeHHAs
dbyukiusa Ko66a-/lyrnaca. [lpunoxenns
OJIHOPOJIHBIX (PYHKIIUW B TEOPHUH MOTPEOJICHHUS.
Onnopoxansie CES-dyHKINN.

JIOTIOJIHUTEIBHO
1 JIMTEpaTypHl;
MOArOTOBKA K
KOHTPOJIBHOM
pabore

17

Tema 17. 3amaun Ha YCIOBHBIN SKCTPEMYM
OcCHOBHBIE BOIPOCHI:

30

pabora ¢
JUTEPATypOH,
YTEHUE
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3amaya Ha YCIOBHBIN SKCTPEMYM ISl DYHKIIUH
MHOTHUX NIEPEMEHHBIX: ONPEIEICHUE TOUYKHU
YCIIOBHOT'O SKCTpeMyMa (DYHKIIMH MHOTHUX
MEPEMEHHBIX MPU HAIUYHUU CBA3EH B BUJIE
PaBEHCTB.

Meto/ OJACTaHOBKY PEUICHUS 3a/1a4d Ha
YCIIOBHBIN 3KCTPEMYM.

Meton mHoxurenen Jlarpanxka.

HeobxonuMoe ycnoBue CynecTBOBaHUS
YCIOBHOTO 3KcTpeMyMa Juist tuddepeHupyemoit
¢yskunu u qudpepeHurpyeMbIx QyHKIIUN
YPaBHEHHI CBA3U.

DKOHOMHUYECKHUE MTPUMEPBI. DKOHOMUYECKUI
cMbIcil MHOXKUTenen Jlarpanxka. [lonstue
TEHEBBIX 1I€H. 3aJ]a4l ONTUMHU3aLHUH B SKOHOMHUKE.
JlocTaTo4HOE YCIOBHUE CYLIECTBOBAHHUS YCIOBHOTO
aKkcTpemyma st nuddepeHnupyemoit GyHKIUU U
muddepeHnrpyemMbix PyHKIIUN YpaBHEHHM CBSI3H.
Haxosxenne HanOobIIero 1 HAMMEHBITIETO
3HAYEHUI HEMPEPHIBHON QYHKIIUU Ha KOMITAKTE,
METO/] TapaMeTpU3alny TPaHHUII.

DKOHOMHYECKHE PUMEPHI. 3a/1ayu BbIOOpa
TOBapOB, MAaKCUMU3HPYIOMIETO (PYHKIIUIO
MOJIE3HOCTH MPHU OI0JIKETHOM OTrpaHUYCHUU;
JIBOMCTBEHHAs (XMKCHAHCKas) 3aja4a
MUHHUMM3AIMY 3aTpaT NOTpeOuTens Ha
npuoOpeTeHre Habopa Oiar Mpu yCcIoBUU
OrpaHUYEHUMN CHU3Y Ha MOJIE3HOCTh HA0OPOB,
cnpoc XHKca; 3a/1aya MUHUMH3ALUU U3JIEPKEK
MIpH 33JJaHHOM 00bEME BBITYCKa MPOTYKIIHH.
3aBUCUMOCTb O€3yCIOBHBIX M YCIIOBHBIX
HKCTPEMYMOB OT MTAPAMETPOB.

Teopema 06 orubarorieii 1yist yCIOBHBIX
DKCTPEMYMOB.

JIOTIOJIHUTEIBHO
1 JIMTEpaTypHl;
MOArOTOBKA K
KOHTPOJIBHOM
pabore

18

Tewma 18. Beimykisle MHOXkecTBa 1 OMII B
METPUYECKOM IPOCTPAHCTBE
OcCHOBHBIE BOIPOCHI:

31

pabora ¢
JITEpaTypoi,

YTCHUE
JTOTIOTHUTEIEHO
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DneMEeHTHI BBIMYKJIOro aHanu3a. CBoiicTBa
BBITTYKJIBIX (BOTHYTHIX ) (DYHKIIHIA: O BBITYKJIOCTH
00J1acTu onpeieseHus1, O BHITYKIOCTH
[MOJIOKUTEIHHOM JIMHEWHON KOMOMHAIIN
BBINYKJIBIX YHKIUNA, O HEIPEPHIBHOCTH
BBITTYKJIBIX (DYHKIIHH, 0 MAKCUMyMe (MUHHUMYME)
BBITTYKJIBIX (BOTHYTBIX) (DYHKIIHIA.

Kputepuu BBITTYKIIOCTH HEPEPHIBHO
muddepeHrpyemMoit GyHKIUU.

DKCTpeMallbHbIE CBOMCTBA BBIMYKJIBIX (DYHKITUH.
DKOHOMUYECKUE MTPUMEPHI. BhIMyKIble 3a1a4u B
SKOHOMHUKE.

3ajaun ONTUMU3AIMYU C OTPAHUYCHUSIMU TUTIA
HEPaBEHCTB.

VYcnosusa Kapyma — Kyna — Takkepa.
DKOHOMHUYECKHE TPUMEPHI.

Brlmykibie 3a1a4u B 5KOHOMHUKE (MPOJOJIKEHUE).

Meto oOpHBIX BEKTOPOB B 33/1aUax
KpPEJIUTHOTOCKOPHUHTa (pelieHre 3a/1a4un).

W IUTEpaTyphl;

MOJATOTOBKA K

KOHTPOJIbHON
pabote

19

Tema 19. KpaTHble nHTErpasl

OCHOBHBIE BOIIPOCHI:

Kparnasie naTerpansl. MoTuBaius BBEICHUS
KpPaTHOT'O MHTETPAJIa: TEOMETPUUECKUE U
SKOHOMUYECKHUE 3aJauH.

[TonsiTHE N3MEPUMOTO MHOKECTBA U €70 MEPHI B

R”n (meps1 Kopnana), cBoiicTBa mepsl XKopaaHa.

[Tonarue MHOXkecTBa MepHI HyIb. Kpurepnii
U3MEPUMOCTH MHOYECTBA.

[ToHsiTHE KpPAaTHOTO MHTErpaJia Mo U3MEPUMOMY
MHOECTBY (pa30ueHue MHOXKECTBA, MEJIKOCTh
pazouenus, BLIOOpKA TOUEK B pa3OUECHUH,
WHTErpajbHasi CyMMa).

Kpurepuu uHTErprpyeMOCTH, KIacChl
HUHTETPUPYEMBIX (QYHKIUH.

CBoiCTBA KPaTHBIX UHTErPAJIOB.

BrlunciieHre KpaTHBIX UHTETPAIOB C TOMOIIBIO
NOBTOPHBIX. [Iprmepsl.
3aMeHa NEPEMEHHBIX B KDATHOM MHTETpaJeE.

32

pabora ¢
JIUTEPATypOH,

YTEHUE
JIOTIOJIHUTEIBHO
I JIuTepaTyphl;
MOJTOTOBKA K
KOHTPOJIBHOM

pabote
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DOKOHOMHMYECKHE TPUMEPHI. DKOHOMHUYECKHE
3a1a4u (00BEM BBIITyCKa MTPH 33JaHHOMI
IPOCTPAHCTBEHHOM TUIOTHOCTHU Pa3MEIICHHUS
MIPOM3BOJICTBA, 00beM TpadrKa MpH 3aaHHOU
TUIOTHOCTHU PacTpeIeIeHNs NICTOYHUKOB U T.JI.)

20

Tema 20. UucnoBbie psiabl

OCHOBHBIE BOIPOCHI:

Hucnosbie psiabl. HaCTUYHBIE CYMMBI, CXOIMMOCTD
psana u ero cymma. Heobxonumoe ycioBue
CXOJIMMOCTH U €T0 oTpullanue. [Ipumepsr.
CBolCTBa CXOIAIIMXCS YACIOBBIX PSIAOB.
Kputepuii Koin cxoauMocTH YMCI0BOTO psijia U
€ro OTpUIIAHUE.

['apMoHMYeCKUl psa.

AOCoII0OTHas ¥ YCIIOBHASI CXOJIUMOCTD PSIJIOB.
[Ipr3HaKu CXOIMMOCTH PSIOB C
HEOTPHULIATEIIbHBIMU YJIEHAMU: PU3HAK
OTPAHUYECHHOCTH, PU3HAKU CPABHEHUS,
MHTETrpalbHbIN Mpu3HakK, npusHak Jlamamobepa,
panuKanbHbIN pu3Hak Komwy.

3Hakouepeayroumecs psijibl, mpu3Hak JleiiOnuna,
OIIEHKa OCTaTKa.

DKOHOMUYECKHE MPUMEPHI. 3a/1a4a O HAXOXKICHUH
PBIHOYHOM IIEHBI OeCCPOUHON oOuTauu. 3aaaqa
00 OlleHKEe MPUOBLIN OT UHBECTUIUMN

pabora ¢
JIUTEPATypOH,

YTCHUE
JIOTIOJIHUTEIBHO
1 JIuTepaTypsl;
MOJrOTOBKA K
KOHTPOJIBHOM

pabote

21

Tema 21. ®yHKUIMOHAIBHBIE PSIJIBI

OcCHOBHBIE BOITPOCHI:

O YHKIMOHAIBHBIE MOCJIEN0BATEIBHOCTH U PABI.
[ToToueyHasi, Ha MHO>KECTBE U paBHOMEPHAs
CXOJIMMOCTH NTOCHEA0BATEIBHOCTEN U PAIOB.

VY ci1oBusE paBHOMEPHOM CXOAUMOCTH
(YyHKUIMOHATBHBIX PSAOB, IPU3HAK
Beliepurpacca.

CBoiCTBa paBHOMEPHO CXOJSIIMNXCS PSIIOB:
HEIPEPBIBHOCTh CYMMBI, IOWIEHHOE

Crenennsbie psaasl. Teopema Aberns. Paguyc
cxoaumocTH, hopmyna Komm-Anamapa.
PaBHOMEpHast CXOAMMOCTH CTEIIEHHOTO Psijia, €ro
g depeHIPYyeMOCTh U HHTETPUPYEMOCTb.

33

pabora ¢
JUTEPATYpOH,

YTEHUE
JIOTIOJTHUTENBHO
# IUTeparypsl;
MOJIrOTOBKA K
KOHTPOJIBHOM

pabore
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Psan Teunnopa. YcnoBus npeacTraBUMOCTH
¢yskuu cBouM psiioMm Teitnopa.
Paznoxxenue anemMeHTapHbBIX (YHKITUN B Pl
Tewnopa. [Ipumepsr.

[TpunosxeHus psIoB K IPUOTMKEHHBIM
BBIUMCIICHUSIM.

22

Tema 22. OCHOBHBIE NOHSTHS TEOPUU
mudpepeHIaIbHBIX YPaBHEHUM

OCHOBHBIE BOIIPOCHI:

OcHoBHble TOHATHS TU(DPepeHInanbHbIX
YpaBHECHUM.

VYpaBHEHUS C pa3aesIIOIIUMHUCS TEPEMEHHBIMU.
OCHOBHBIE OIPENIEIICHNS TEOPUU
mudpepeHIanbHbIX YpaBHEHHH, (Pa30BbIe
MPOCTPAHCTBA, BEKTOPHBIC TOJIsI, MHTETPAJIbHBIC
TPACKTOPHUHU.

Meton pa3aesieHus IEPEMEHHBIX.

[Ipocreitmas moens GUPMBI.

pabota c
JIUTEPATYpPO,
YTEHHE
JIOTIOJTHUTENBEHO
W uTeparypsl,
MIOJTOTOBKA K
KOHTpPOJIbHON
pabote

23

Tewma 23. Jluddepennnanbubie ypaBHEHUS
IIEPBOTO MOPSIAKA, PA3PEIICHHBIE OTHOCUTEIBHO
MEpBOX MPOU3BOJTHOMU

OCHOBHBIE BOIIPOCHI:

JIunennble ypaBHeHus. Moaens Manpryca.
CymiecTBoBaHNE U €TUHCTBEHHOCTh PEIICHUS
YPaBHEHHM NIEPBOTO MOPSAKA.

VYpaBHeHue B MOJIHBIX qudepenimanax
[Ipumepsl ypaBHEHUI IEPBOTO NOPSIKA,
Pa3pELIEHHBIX OTHOCUTENIBHO MEPBOM
MIPOU3BOIHOM.

JIuHeHbIE HEOAHOPOIHBIE YPABHEHUS.
YpasHenue bepHymum.

YpaBHenue Pukkatu.

Mogaens Conoy.

VYpaBHEHUs NOPAIKA BBILIE IIEPBOTO, CBOASALIUECS
K YPaBHEHUSIM MEPBOTO MOPsJIKa (METOABI
MOHWKEHUS TIOPSIJIKA).

pabora ¢
JIUTEPATypOH,
YTEeHUE
JIOTIOJIHUTEIBHO
I JIuTepaTypsl;
MOJTOTOBKA K
KOHTPOJIBHOM
pabote

24

Tema 24. JIuneitnbie quddepeHnnaibHbIe
YpaBHEHUS N-TO TOPSIKA

OcHOBHBIE BOIIPOCHI:

34

pabora ¢
JUTEPATypOH,
YTEHUE
JIOTIOJTHUTENBHO
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JInnenHple ypaBHEHHSI N-TO MOPSAKA.
JInHelHble OTHOPOAHBIE YPABHEHUS N-TO MOPSAIKA

W IUTEpaTyphl;
TIOArOTOBKA K

KOHTPOJIbHON

C TTOCTOSTHHBIMH KOA()(PUITHEHTaMU. pabote

JIuHelHas 3aBUCUMOCTh U HE3aBUCHUMOCTh

pemenuit. [IpocTpaHCTBO pelIeHU, pa3MEPHOCTD

u 6azuc. Onpeaenurens BpoHckoro.

HeonnopoaHbie ypaBHEHUsA, METO BapUalliu

MPOU3BOJIBHBIX OCTOSIHHBIX, YPABHEHHUS CO

CIIEIIMAJILHOM IIPABOU YaCThIO.

25 |Tema 25. JIuneHHbIC CHCTEMBI paborac

JINTEPaTypoH,

muddepeHIalbHbIX YpaBHEHUN

OCHOBHBIE BOIIPOCHI:

JIunenHble cucTeMbl. JIMHENHHBIE OTHOPOIHBIE
cucteMbl TU(pdepeHInaIbHbIX YPABHEHUN C
MOCTOSSHHBIMH KO3 ULIUEHTAMH.
DKCIIOHEHTa MaTPHULbI.

OcHOBHas TeOpeEMa TEOPUHU JIMHEUHBIX YPABHEHUIN
C TIOCTOSIHHBIMU KO3(PUTIMEHTAMH.
DopMyIIMPOBKA TEOPEMBI O JKOPAAHOBOM
HOopManibHOU (hopme maTpuilsl CKHD).
Brrunciienre MaTpuibl SKCIIOHEHTHI B CIIy4ae
KpaTHBIX COOCTBEHHBIX 3HAUEHM, PACCMOTPEHHE
pa3MuHbIX ciaydaeB, koraa JKH® cogepxut onny
WM HECKOJIBKO JKOPJAHOBBIX KJIIETOK.

BriBoa popmyn perieHust 111 CHCTEM BTOPOTO U
TPETHETO NOPSIIKOB.

Mopeinb BeIpaBHUBaHUS LIEHBI 10 YPOBHIO aKTHBA.

YTEHHE
JIOTIOJTHUTENNBEHO
W uTeparypsl,
MIOJTOTOBKA K
KOHTPOJIbHON
pabote

26

Tema 26. Teopust ycTOWUNBOCTH
OCHOBHBIE BOITPOCHI:

Teopust yCTOMYUBOCTH. Y CTOUYUBOCTD
IIOJIOXKEHUS paBHOBECHS 1O JIAyHOBY.
ACHUMINTOTUYECKAS] YCTOMUYUBOCTbD.

Oynkuus JlsnyHoBa, Teopema 00 yCTOWYUBOCTH
10 NIEpBOMY IPUOIMIKEHUIO.

Knaccudukauus nonoxeHuii paBHOBeCHs
JIMHEWHOW OJTHOPOJHOW CUCTEMBI BTOPOTO
IopsaKA.

35

pabora ¢
JUTEPATYpOH,

YTEHUE
JIOTIOJTHUTENBHO
W IuTeparypsl;
MOJIrOTOBKA K
KOHTPOJIBHOM

pabore
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HenuHeitHble aBTOHOMHBIE CHCTEMBI BTOPOTO
MOPAJIKA, TUHEAPU3ALUS CUCTEM, IPUMEHECHUE
Teopembl JIsimyHOBa 00 YCTOWYMBOCTH IO TIEPBOMY
MPUOINAKEHUIO JJIsI OTIPE/ICTICHHS TOBEICHUS
pELIECHUS B OKPECTHOCTH MOJIOKEHUSI PABHOBECHS
HEJIIMHEWHOMN CUCTEMBI.

Mopens Bonbreppbi-JIoTku.

27

Tema 27. Pa3HOCTHBIE YpaBHEHUS IIEPBOTO
IopsAKa

OCHOBHBIE BOIIPOCHI:

Pa3HocTHBIE ypaBHEHHS IEPBOrO MOPSIKA.
OcHOBHBIE olpeaeneHus. 3a1ada
Komm.JInHeHbIE pa3HOCTHBIE YPAaBHEHUS U
CUCTEMBI C IIOCTOSHHBIMU BEILIECTBEHHBIMU
KO3 puumeHTaMu.

JInHelHOe ypaBHEHUE IIEPBOTO MOPSIAKA C
nepeMeHHbIMU KO3 DUIeHTamu.

Mertoa Baprauu MOCTOSHHOM.

JInHerHoe OJTHOPOAHOE PA3HOCTHOE YpaBHEHUE N-
ro nopsiaka. [IpoctpancTBo penienuii, 6a3uc u
pasMmepHocTh. Ob111e€ pereHne 0THOPOTHOTO
Pa3HOCTHOTO YPaBHEHHUE N-T'O MOPSJIKA.
JInHelHOe HEOHOPOIHOE YPABHEHUE CO
CIIELIMAJIbHON ITPABOM YacCThIO.

Mogenbs CamyaiibcoHa-XHKCa.

paboTa ¢
JIUTEPATypOH,

YTeHHE
JIOTIOJIHUTEIBHO
1 JIuTepaTypsl;
MOJTOTOBKA K
KOHTPOJIBHOM

pabote

28

Tema 28. YCTOMYMBOCTD MOJI0KEHUS PABHOBECHUS
Pa3HOCTHBIX YPaBHEHUH U CUCTEM PA3HOCTHBIX
YpaBHEHUH

OCHOBHBIE BOIIPOCHI:

JIuHenHast 0oAHOPOAHAS CUCTEMA PA3HOCTHBIX
ypaBHeHuil. [IpocTpancTBO penieHuit 6azuc u
pa3zmMepHOCTh. O0I1Iee PEIICHNE CUCTEMBI
Pa3HOCTHBIX YPaBHEHU.

36

pabora ¢
JIUTEPATypOH,

YTCHHE
JIOTIOJIHUTEIBHO
I IuTEpaTypHl;
MOJTOTOBKA K
KOHTPOJIBHOM

pabote
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HeonHoponHbie cUCTEMBI.

[IpocTpaHcTBO pemieHuil 6a3uc U pa3sMepHOCTb.
Ob61iee perieHue CUCTEMbI pa3HOCTHBIX
YpPaBHEHUM.

HeonHoponnbie cUCTEMBI.

Merton Bapranuy 1 METOJ UCKIIFOYEHHS.
JlnHaMuyeckast MoJIesb MEXOTPACIEBOT0 OanaHca.
Y CcTOWYNBOCTB NOJIOKEHHS PABHOBECHS
Pa3HOCTHBIX YPAaBHEHUH U CUCTEM PA3HOCTHBIX
YPaBHEHUM.

[TonATHE YCTOMYMBOCTHU PELMICHUN PA3HOCTHBIX
YPaBHEHUM U CUCTEM.

Heob6xomumble 1 1oCcTaTOUHbBIE YCTOBUS
YCTOMYMBOCTY PELIEHNUN JINHEUHBIX Pa3HOCTHBIX
YPAaBHEHUI U CUCTEM C MOCTOSIHHBIMU
BEIIECTBEHHBIMU KOA((HULIEHTAMHU.
DopMyIIMpPOBKA TEOPEMBI O CYLIECTBOBAHUU
YCTOMYMBOTO IOJIOKEHNS PABHOBECHS
HEJIMHEWMHOT0 aBTOHOMHOT'O Pa3HOCTHOTO
YPaBHEHHMS IEPBOTO MOPSJIKA.

IIpuMepsl pa3HOCTHBIX YPaBHEHHUI B dKOHOMHKE U
CBSI3b C IIOHATHEM YCTOMYMBOCTH
(mayTuHOOOpa3Hasi MOJIENb PHIHKA)

HUroro 75

7. @oH OLIEHOYHBIX CPEACTB AJIs POBeIeHUS IPOMEKYTOYHOM aTTecTalul
o0yvyarumuxcs Mo AUCHUIIMHE (MOAYJII0)

7.1. IlepevyeHb KOMIIETEHIUI ¢ YKa3aHUEM 3TANOB UX (POPMUPOBAHUS B MpoIecce
0CBOeHMS 00pa30BaTEeJbHOM IPOIPAMMBI

Jeckpur O1ieHOYHBIC
Komnerenunn
TOPBI CpeAcTBa
YK-1
3uatb OCHOBBI MATEMATHUYECKOT0 aHaJIN3a, HEOOXOAUMbIE IS
KOHTPOJIbHAs
petenus s3xoHoMuueckux 3aaad (YK-1.1, YK-1.2, VK- p6
abora
1.3, VK-1.4, YK-1.5) P
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YMmeThb

IPUMEHSTh METObl MATEMATHUECKOTO aHAJIN3a U TEOPUU
g depeHINaTbHBIX YPaBHEHUHN AJIs PelIeHUs
PKOHOMUYECKHX U ympasieHueckux 3aaa4d (YK-1.1, YK-
1.2, VK-1.3, YK-1.4, YK-1.5)

KOHTPOJIbHAS
pabota

Baagern

HaBBIKAMH MPUMEHEHUSI COBPEMEHHOTO MaTeMaTUYECKOTO
WHCTPYMEHTAPHUsI I PEIICHHUS SKOHOMUYECKUX 1
ynpasieHueckux 3a1ad (YK-1.1, YK-1.2, YK-1.3, YK-1.4,
YK-1.5)

3a4€T, OK3aMCH

OIIK-2

3HaTh

OCHOBHBIE 0a30BbIC MOHATHUS U ONPEICITICHUS TEOPUHN
MHOECTB, TEOPUU TIpeiesioB AU PepeHInalIbHOTO U
HMHTETPaJIbHOI0 UCUUCIICHUS, TEOPUU PSAJIOB, TCOPUU
00bIKHOBEHHBIX AU depennnanbubix ypaBuenuii (OIMK
2.1); oCHOBHBIE CBOMCTBA MOCIEA0BATEILHOCTEM,
AIIeMEHTapHBIX QYHKIIUN, YUCIOBBIX, PYHKIIMOHAIHHBIX,
creneHHbIX psagoB (OIIK 2.1); meToabl
ACCUMIITOTUYECKOTO U AKCTPEMATILHOTO aHaiu3a PyHKIUi
U TIOCJIE0BATEILHOCTEH, METO 1Bl TIOMCKA UHTETPATIOB U
npousBoAHbIX (OIIK 2.1); TeopeTrdeckne 0CHOBBI
pemieHust AuddepeHnalIbHbIX YPaBHEHU U CUCTEM
mudpepeHIaIbHBIX YPaBHEHUM, TUHEHHBIX PA3HOCTHBIX
ypaBHEHUH U CUCTEM C TIOCTOSSHHBIMHU BEIIECTBEHHBIMH
kod(hpuIMeHTaMu 1 UCCIEA0BaHUS BOITPOCOB
yctoitunBoctu (OIIK 2.1)

KOHTPOJIbHAS
pabota

YmMmeTh

CTPOUTH MaTeMaTUUYECKUE MOJEIN OCHOBHBIX CUCTEM U
pOIIECCOB B 3kOHOMUKE U ynpasieHuu (OIIK 2.1);
pemath 3aaa4u, GopMyJIUpyeMbIE B Pa3HBIX pa3ieiiax
MaTEeMaTUYECKOr0 aHan3a U Teopuu auddepeHnanbHbIX
ypaBHEHHH, U OLICHUBATh TOUHOCTh MOJy4aeMbIX PEIICHUI
(OIIK 2.1); moap30BaThCsl COBPEMEHHOM BBIUMCIUTEIBHOM
TEXHUKOUN B 00beMe, HEOOXOIUMOM JIJIsI PEIICHUS
ompeeneHHoro Habopa yueOHbix 3aaa4 (OI1K 2.1)

KOHTPOJIbHAS
pabora

Baagern

METOJIMKON TIOCTPOCHHUS, aHAIHN3a ¥ IPUMEHEHUS
MaTeMaTHYeCKUX MOJIEJIeH ISl OLLEHKH COCTOSIHUSI U
IPOTHO3a Pa3BUTHS IKOHOMUYECKUX SIBICHUHN U
npoueccos (OIIK 2.1); TexHuKkaMu CyMMUPOBaHUS YJIEHOB
psiza, IOMCKa IKCTPEMyMa, MOKCKa aCUMIITOT, MOMCKa
MHTETPAIOB U MIPOU3BOIHBIX, PEHICHUS] OOBIKHOBEHHBIX
nuddepennmnanpabix ypaBuenuit (OITK 2.1).

3a4€T, OK3aMCH
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7.2. Onucanue noka3zareJieil 1 KpUTEPHeB OLICHMBAHNS KOMIICTEHIIMI HA
Pa3IM4YHbIX 3Tanax ux GoOpMHUPOBAHNS, ONIMCAHNE IIKAJI OLCHNBAHUS

YpoBHU CHOPMUPOBAHHOCTH KOMIICTCHITUH

OneHouHsble
CDENCTBA KomnerentHoCTH ba3zosslii ypoBenb  |JlocTaTO4YHBIN YPOBEHb|  BBICOKMH ypOBEHb
pea HecopMHUpOBaHa KOMIIETEHTHOCTH KOMIIETEHTHOCTH KOMIIETEHTHOCTH
KOHTpOJIbHas padora (1-59% 60 -69% 70-89% 90-100%
IMpaBUJIbHBIX IMpaBUJIbHBIX IMpaBUJIbHBIX IMpaBUJIbHBIX
OTBETOB OTBETOB OTBETOB OTBETOB

3a4eT OtBer oTcyrcByeT |OTBET MOJIHBIN, HO |OTBET MOJIHBIN, HO |OTBET MOJTHBIMH,
WJIY TIOJTHBIN, HO  [ecTh 3aMeuaHMsi, |[€CTh 3aMEUaHUsl, |MOCIIeIOBATEIIbHBIMH,
ecThb 3aMeuanus, |He Oojee 3 He O6oJee 2 JIOTMYHBIN
6onee 3
3K3aMEH He packpsiT Teop. Bompockl Pabotra PaboTa BeImosHEeHa
MMOJIHOCTBIO HU PACKPBITHI C BBIIIOJIHEHA C IMOJIHOCTBIO,
OJMH TEOP. 3aMEYaHUSIMU, HECYIIECTBEHHBIM |0 opMIIeHa 110
BOIIPOC, OJIHAKO JIOTHKA U 3aMEYaHUsSIMH  |TpeOOBaHUSAM
MPaKTUYECKHE coOmo/1eHAa.
3a/1aHus HE [IpakTuueckoe
BBITIOJIHEHBI UJIM  3a1aHue
BBITIOJIHEHBI C BBINTOJIHEHO, HO C
rpyObIMH 3aMEUYaHUsIMU
ommroOKaMu HaMe4eH X0/l
BBITIOJIHEHUS,
OJHAKO HE MOJIHO
PaCKpBITHI
BO3MOKHOCTH
BBITTOJTHEHUS

7.3. TunoBble KOHTPOJIbHbIE 3aITaHUSI UJIM UHbIE MaTepPUaJIbl, HEOOX0AMMbIE 1JIsI
OLIEHKH 3HAHNH, YMEHHUIl, HABBIKOB U (MJIH) ONbITA AeSITEJbHOCTH,
XapaKTepU3yIUMX ITalbl (()OPMUPOBAHUA KOMIIETCHIUI B poLecce 0CBOCHUSA
o0pa3oBaTe/ILHOI MPOrpaMMbl

7.3.1.1. IlpumepHbIe 3aJaHUs AJIA KOHTPOJIbHON padoThI

(1 cemecTp OPO)

1.IIpumepHble 3agaHus 17151 KOHTPOJIbHOM paboThl mpuBeneHbl B [IpunoxeHnn

7.3.1.2. IlpumepHbIe 3aJaHUs AJI51 KOHTPOJIbHOW padoThl

(2 cemecTp OPO )

1.IlpumepHble 3aaHus 151 KOHTPOJIBHOM paOoThI npuBeneHbl B [Ipunoxenun
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7.3.2. Bonpochl K 3a4eTy
(1 cemecTp OPO )

1.MHOXecTBO n-MEpHBIX CTPOK R™, cloXeHHEe CTPOK M YMHOXKEHHE CTPOK Ha
BEILIECTBEHHBIC YNCJIA.

2.Hopma snemenTa B R”n, reomeTpruyeckast MHTEpIIpeTalys HOPMBI.

3.JlexkapTOoBBl KOOpIMHATBHI TOYEK IUIOCKOCTH M NPOCTPAHCTBA. PaccTosHuEe Mexnay
aneMeHTamMu B R”n, kKak HOpMa X pa3HOCTH.

4.0xkpectHOCTh TOUKH. OrpaHUYEHHBIE MHOKECTBA. BHYTpEHHNE M IPaHUYHBIE TOYKH
MHOX€CTBa. ['paHuIIa MHOXKECTBA.

5.OTKpBITBIE, 3aMKHYTBIE MHOXkecTBa. KomnakTtel. OTKpBITBIE U 3aMKHYTBIE
MHOYECTBA, 3a/1aBaCMbI€ CUCTEMaMU YPABHEHUN U HEPABEHCTB.

6.1TocnenoBarensHocTH B R”n 1 ux npenensl.

7.OCHOBHBIE CBOWCTBA OTKPBITBIX M 3aMKHYTBIX MHOXECTB. XapaKTepu3alus
KOMIIAKTOB.

8.OKOHOMMYECKHE TPUMEPBI. BIOI)KETHOE MHOKECTBO, TEXHOJIOTMYECKOE MHOKECTBO.

9.Uucnossie pyHKIMH MHOTUX TiepeMeHHBIX (OMIT).

10.ITonsiTne nuHMi 1 noBepxHocTel ypoBHs OMII.

11.9nementapusie ®MII.

12 Ilpsimble u runepryiockoctd B R™N. Brimykiibie MHOkecTBa. Brinmykias o0osiouka
MHOecTBa. Teopembl 00 OTIETUMOCTH.

13.9xoHOMHUECKHE TpUMEPBL. MHOTOMEpPHBIE SKOHOMUYECKHE MOJIEIIH.

14 1Ipenen ®MII.

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

16.1Ipenen mo HAMPaBIICHUIO.

17.Teopema O BbIUMCIECHUU Mpenena (YHKIMM JABYX MEPEMEHHBIX B MOJISPHBIX
KOOpJMHATAaX.

18.HenpepsiBHbie DMII.

19.HenpepbiBHOCTD 351eMeHTapHbIX OMII.

20.HenpepbiBHBIE KPUBbIE U IOBEPXHOCTH, U UX MapaMeTPU3aLIUH.

21.JIuHelHO CBSA3HBIE MHOXKECTBA.

22.JlokanbHble cBOMCTBA HENMpephIBHBIX OMII.

23.Teopema 0 mpooOpa3ax OTKPBITBIX U 3aMKHYTHIX MHOXECTB IPHU HENPEPHIBHOM
O0TOOpaKECHUH.

24 Oxonomuueckue mnpumepsl. [lpousBonctBennbie ¢ynkuuu (Ko66a-/yrnaca,
JleoHTheBa U 11p.), QYHKIUHU OJE3HOCTH; OIOIKETHOE MHOYKECTBO.

25.CpoiictBa (YyHKIMH, HENPEPHIBHBIX Ha KOMIIAKTHOM MHOXKECTBE: Teopema
Beiiepmrpacca.
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26.CBoiicTBa (hyHKIIMI, HENpPEphIBHBIX HAa KOMIIAKTHOM MHOKECTBE: TeopeMa o0
o0Opa3e KOMIaKTHOTO MHOYKECTBA MPU HEMPEPHIBHOM OTOOPaKEHUU.

27.00pa3 TMHEHHO CBA3HOTO MHOKECTBA.

28.OKoHOMUYECKHE TpPUMEPBL. JOCTHKUMOCTP MAKCUMAJIbHBIX ¥ MHHUMAaJIbHBIX
3HAYCHUM PYHKIUU MOJIE3HOCTH MPU €CTECTBEHHBIX OTPAHUUYCHUSIX.

29.Yactuble npousBoanbsie @MII.

30.9nactuynocts ®MII no puxcupoBaHHOI EPEeMEHHOM.

31.IHonstue nudpdepenunpyemoit ®MII; nepsiii 1udpepeniuan.

32.Heobxoaumoe ycioBue auddepeniupyemocta OMII.

33.ITpumepsl quddepennrpyemoix u Heauddepenupyembrx GMIL.

34.Jloctatounoe ycinoBue nuddepeHIupyeMOCTH.

35.Teopema o auddepenuupyeMoctu cnoxHoit GMII.

36.I1paBumno Beruucienus quddepennnana cioxuon GMIIL.

37.MuBapuaHTHOCTH NepBOTO auddepeHnmana.

38.IloHsATHE KacaTeIbHOM IIJIOCKOCTH U HOPMAJIbHOM MPSAMON K IOBEPXHOCTH YPOBHSI.

39.I'eomerpuueckuii cmbich auddepeHmana.

40.I'panveHT U €r0 OCHOBHBIE CBOMCTBA.

41.1Tpou3sBoHas O HAPABJIEHUIO.

42.Heobxoaumoe ycioBue skctpemyma auddepenuupyemoit ®MII.

43.1loHsiTHE CTALIMOHAPHBIX U CEAJIOBBIX TOUEK.

44 OxoHOMUYECKHE TpPUMEPHL. 3aJayd MaKCUMM3aUud (QYHKIUH TOJIE3HOCTH U
MUHUMM3AIUKU 3atpart (ciayqait GMII).

45.I'paIeHT U €r0 OCHOBHBIE CBOMCTBA.

46.1Tpon3BoHAas IO HAIPABJIEHUIO.

47.Heobxoaumoe ycioBue skcTpemyma auddepenupyemoit ®MII.

48.ITonsiTHE CTAlIMOHAPHBIX U CEJIOBBIX TOUCK.

49.OxoHOMUYECKHE TpPUMEPHL. 3aJayd MaKCUMM3auud (QYHKIUA TOJIE3HOCTH U
MHUHUMU3a1UU 3aTpat (ciayyait OMIT).

50.YacTHble TpOU3BOIHBIE BBICIINX MOPsAAKOB OMII.

51.Teopema 006 yCI0BHUSX paBEHCTBA CMEIIAHHBIX MTPOU3BOIHBIX.

52. Muddepenunan sroporo nopsaka @MII. Matpuna I'ecce.

53. IuddepeHnmansl BRICIIUX MOPSIKOB.

54.@opmymna Teitnopa nns @MII ¢ octatounbiM uiieHoM B popme Jlarpanxka u B hopme
ITeano.

55.loctarounoe ycimoBue s3xkctpemyma OMII.

56.OkoHOMHUYECKHE TpPHUMEphl. 3aJaud MaKCUMU3AIUH (YHKIUU TOJE3HOCTH H
MUHUMM3AIUHU 3aTparT (Ciiydyail HECKOIbKUX EPEMEHHBIX ), IPOIOJKEHHUE.
57.0cHoBHBIE 33712491 0€3yCIOBHON ONMTHMHU3AIIHH.

58.MeToa HauMEHBIIUX KBAJIPaTOB.

59.IlonsiTue 00 ypaBHEHUHN PETPECCHUMN.
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60.IToHsaTHEe HEABHO 3aJJaHHOW (PYHKIIMH.

61.Teopema O cyliecTBOBaHUHU, HEMPEPHIBHOCTU U AUB(EPEHIIUPYEMOCTH HESIBHOU
(yHKIIMM, 3a1aBa€MOM OJTHUM ypaBHEHHUEM (CXeMa J0Ka3aTeIbCTBA).

62.1loHATrEe HESBHO 33JaHHON BEKTOPHOU (YHKIIMU U Teopema 00 e€ CyIleCTBOBAHUU
u quddepennupyeMoctu (63 10Ka3aTeIbCTBA).

63.BprunciaeHne 31aCTUYHOCTH HESBHO 3aJJaHHBIX (DYHKITHIA.

64.Teopema o riaasKoi 3aBUCUMOCTH O€3yCIOBHBIX 3KCTPEMYMOB OT I1APaMETPOB.
65.Teopema 00 orudaromieit st 6€3yCI0BHBIX YKCTPEMYMOB.

66.OxoHOMHUEcKHe TpuMephl. [lpuMep HesaBHON NPOM3BOACTBEHHOW (YHKIMU U €€
YaCTHBIX MTPOU3BOIHBIX, JIIACTUYHOCTDH 3aMEILICHHUS.

67.1loHATHE pEryJsIpHOrO OTOOpaXXEHUs U TEopeMa O CYIIECTBOBAHUHU JIOKAJIbHO
00paTUMOro 0ToOpaxeHusl.

68.YcnoBus 3aBUCHMOCTH CUCTEMBbI YUCIIOBBIX (DYHKIIHH.

69.OKoHOMUYECKHE TpUMEPBL. MoJiebh HAIMOHAIBHOTO J0X0J1a, OOpaTHBIE 3ajayd B
MOJIEJISIX PBIHKA.

70.0nHopoaubie  QyHKUMU. OIHOPOAHOCTH YACTHBIX MPOU3BOJHBIX OJHOPOJIHOU
byHKIIUN.

71.Teopema Ditnepa 00 OJHOPOIHBIX (PYHKIIUSX.

72.KpuBble DHremns Ajis OJHOPOIHON (PYHKITUU TTOJIE3HOCTH.

73.I10BEpXHOCTH YPOBHS OJHOPOIHBIX (PYHKITHH.

74.Oxonomuueckue npuMepnl. [IpousBoactBennas  ¢ynknus Ko66a-/yrnaca.
[Tpunoxxenuss oAHOPOAHBIX GYHKIMH B Teopun norpedbnenus. Omnopoansie CES-
byHKIIUN.

75.3aga4a Ha YCIOBHBIN SKCTPEMYM ISl (PYHKIIMM MHOTMX NIEPEMEHHBIX: ONpeeICHUE
TOUYKH YCIIOBHOTO 3KCTpeMyMa (PYHKIIMM MHOTHX NEPEMEHHBIX MPU HAJIMYHUK CBs3Ed B
BU/JIC PABEHCTB.

76.MeTon MOACTAaHOBKH PEUIEHUS 3a/1a4M HA YCIOBHBIN 3KCTPEMYM.

77.Meton MmHOXkUTENEN JlarpaHka.

78.HeoObxogmmoe  yclioBUE  CYIIECTBOBAHHS  YCIOBHOTO  DKCTpeMyma  JUIs
muddepenrpyemoit pyHkuuu u qudpepeHrpyeMbix QyHKIUNA ypaBHEHU CBS3H.
79.9KOHOMUYECKHE TPUMEPhl. ODKOHOMHUYECKHM CMBICT MHOXUTeneh Jlarpanxa.
[ToHsiTHE TEHEBBIX 1IEH. 3aJa4l ONTUMHU3aLUHA B 3KOHOMHUKE.

80.JlocTaTouHOE€  yCJIOBHE  CYIIECTBOBAaHUSI ~ YCJIOBHOTO  JKCTpeMyma IS
muddepenrpyemMoit pyHkuuu u qudpepeHrpyeMbix QyHKIUN ypaBHEHH CBS3H.
81.Haxoxaenue HanOOIBIIEr0 U HAMMEHBILIETO 3HAaYEHUN HENpephIBHOW (PYHKIIMM Ha
KOMIIAKTE€, METOJ] IapaMeTpU3aLUu TPaHULI.

82.3amaun BBIOOpa TOBApOB, MAaKCUMHU3HPYIOMIETO (YHKIUIO TOJE3HOCTH TpU
OIO/JPKETHOM OrpaHUYEHUU; JBOMCTBEHHAs (XMKCHUAHCKas) 3aJadya MHUHHUMU3ALUU
3aTpaT noTpeduTeNs Ha mpuodpeTeHne Habopa Ojar mpu yCIOBUU OTPAHUYEHUN CHU3Y
Ha MOJIE3HOCTh HA0OPOB, CIpPOoCc XHUKCA; 3a/1a4a MUHUMHU3ALUU U3JIEPKEK MPU 33 JaHHOM
00BbEME BBIITyCKa MPOTYKIIHH.

42



HH-21: Pa6ouas nporpamma auctuiuiviel 51.0.07 «Marematudeckuii aHammus»

83.3aBUCHMOCTb O0€3YCIIOBHBIX U YCIOBHBIX 3KCTPEMYMOB OT I1apaMETPOB.

84.Teopema 00 orubaroieil A1 YCIOBHBIX SKCTPEMYMOB.

85.05neMeHThl BBINYKJIOTO aHanu3a. CBONCTBA BBIMYKIBIX (BOTHYTBIX) (YHKUIHUH: O
BBIITYKJIOCTH OOJAaCTH ONPENETEHUs, O BBIIYKIOCTH IOJIOKUTEIbHOW JIMHEWHOU
KOMOMHAIIMM BBIMYKJIBIX (YHKUMHA, O HENPEpPhIBHOCTH BBINYKIBbIX (YyHKUUN, O
MaKCUMyMe (MUHUMYME) BBITYKJIBIX (BOTHYTHIX) (DYHKIIHIA.

86.Kpurepuu BrIMyKI0CTH HENPEPHIBHO MU depeHupyemMoit pyHKINM.
87.9KcTpeMalibHbIe CBOMCTBA BBITTYKJIBIX (DYHKIIHIA.

88.OKoHOMMYECKHE TTPUMEPHI. BBIMTyKIible 3a1a41 B SKOHOMHUKE.

89.3agaun onTUMH3AIUHU C OTPAHUYCHUSIMH THUIIa HEPABEHCTB.

90.YcnoBus Kapyma — Kyna — Takkepa.

7.3.3. Bonipochl K 3K3aMeHy
(2 cemecTp OPO)

1.Beinykiible 3ajauu B SKOHOMHMKE. METO/ ONOPHBIX BEKTOPOB B 3aJauax KPEIUTHOTO
CKOpHUHra (perieHue 3aaaumn).

2.Kpatnsie uaterpaisl. MoTuBaIys BBEJACHUS KPATHOTO MHTETPaia: TEOMETPUIECKUE U
HSKOHOMHYECKUE 3aIaUH.

3.Ilonarue u3MepuMoOro MHOXKecTBa M ero mepsl B R™*n (Mmepwr XKopaana), cBoiicTBa
Mepbl JKopnmana. Ilonstme MHOXkecTBa Mepel Hynb. Kpurepnii H3MEpHUMOCTH
MHO>KECTBA.

4.TloHsTHE KPAaTHOTO MHTETpaia Mo U3MEPUMOMY MHOXKECTBY (pa3OreHrne MHOKECTBa,
MEJIKOCTh pa30MeHus1, BHIOOpKA TOYEK B pa30UEHHUH, UHTETPAIbHAS CYMMA).

5.Kpurepuu HHTErprUpyeMOCTH, KIACChl UHTETPUPYEMBIX (DYHKITHI.

6.CBOlCTBa KPAaTHBIX UHTETPAJIOB.

7.BprunciieHue KpaTHBIX HHTErPAIOB € MOMOIIBIO NOBTOPHBIX. [Iprmepsl.

8.3aMeHa NEPEMEHHBIX B KPATHOM MHTETpaJe.

9.OxoHOMUYECKHE TTPUMEPBI. DKOHOMHYECKHUE 3a7a4i (00HhEM BBIITYCKA MPHU 3aJaHHOMN
IPOCTPAHCTBEHHOW IUIOTHOCTH pa3MElIeHUsl MPOU3BOJCTBA, 00beM Tpaduka mpu
3a/IaHHOM IIJIOTHOCTU PacipeiesieHnss HCTOYHUKOB U T.1.).

10.YucnoBbie psiapl. YacTUyHbIE CYMMBI, CXOJUMOCTh PpsAa MU €ro cymma.
HeoOxonnMoe ycinoBue cX0QuMOCTH U ero oTpuiianue. [Ipumepsr.

11.CBoiicTBa CXOASAMINUXCS YUCITOBBIX PSJIOB.

12 Kpurepuii Komu cxoIuMOCTH YUCIOBOIO PsiZia U €r0 OTPULIAHHUE.
13.I"apmonunueckuil ps.

14.A6conroTHas U YCIOBHAsI CXOJUMOCTD PSIIOB.

15.1Ipu3Haku CXOOMMOCTH PSAJOB C HEOTPULIATEIbHBIMU WICHAMHU: IPU3HAK
OTPaHUYEHHOCTH, MMPU3HAKYU CPABHEHUS, MHTErpajIbHBIN MPU3HAK, Mpu3HaK Jlanamobepa,
paauKanbHbIi npu3Hak Komm.
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16.3nakouepenyroiuecs psasl, npu3Hak JleiioHuIa, olleHKa ocTaTka.
17.OxkoHOMUYECKHE TPUMEPHI. 3aaya O HaXOXXJICHUU PBHIHOYHON IEHBI OecCpOUuHOi
oOnuraruu. 3agaya o0 OlleHKe MPUOBLUIA OT HHBECTHUIIUN.

18.DyHKIIMOHAIBHBIE ITOCIEA0BATEIBHOCTH U PSAJIBIL.

19.1ToToueyHas, Ha MHOXECTBE U PABHOMEPHAsA CXOAUMOCTH MOCJIEA0BATEILHOCTEN U
PAIOB.

20.YcnoBusi paBHOMEpPHOM  CXOAMMOCTH  (YHKIHMOHAIBHBIX  PANIOB, MPHU3HAK
Benepmrpacca.

21.CBoiiCTBa PaBHOMEPHO CXOJSIIMXCS PSIOB: HEIPEPBIBHOCTh CYMMBI, ITOWICHHOE
UHTETrpupoBanue u audpepeHrupoBaHme.

22.Ctenennbie psabl. Teopema AGens. Pamuyc cxomumoctu, dopmyna Komm-
Anamapa.

23.PaBHOMEpHasi CXOAUMOCTb CTENEHHOTO psAa, ero audQepeHuupyeMocTb u
UHTErPUPYEMOCTb.

24.Pan Tetinopa. YciaoBust IpeacTaBUMOCTH (PYHKIIMK CBOUM psiioMm Teitnopa.
25.Pa3noxenue 3nemeHTapHbIxX GyHKUMM B pan Teinopa. [Tpumepst.

26.I1punoxxeHus psAAaoB K MPUOITHKEHHBIM BBIYMCIICHUSIM.

277.0cHOBHbIE TOHATUA TU(DPEpEeHIINATBHBIX YPABHEHH.

28.YpaBHEHHUS C pa3IeIONIMMUCS IEPEMEHHBIMMU.

29.0cHOBHBIE oOmpeaeneHus: Teopuu IuddepeHnuanbHbIX YypaBHEHHM, (a30BbIe
IPOCTPAHCTBA, BEKTOPHBIE NOJIsL, UHTETPAIBHBIE TPACKTOPHH.

30.Meron pa3zneneHns NEPEMEHHBIX.

31.I0pocreitmast Mmoaens GUPMBI.

32.JIunelinble ypaBHeHUs. Monens ManbTyca.

33.Cy1ecTBOBaHUE U €AUHCTBEHHOCTh PEUIEHUS] YPABHEHUI MIEPBOT0 MOPSAKA.
34.YpaBHeHue B noAHBIX AU depeHnnanax

35.1Ipumepsl ypaBHEHHI MEPBOTO MOPSAKA, Pa3pEUICHHBIX OTHOCHUTEIBHO MEpPBOM
IIPOU3BOJHON.

36.JIuHeitHbIe HEOAHOPOIHBIE YPABHEHHS.

37.YpaBHenue bepryiu.

38.YpaBuenue Pukkatu. Monens Counoy.

39.YpaBHeHuUs MOpPsAKa BhIIIE MEPBOro, CBOISIIMECS K YPAaBHEHUSIM NEPBOTO MOPsAJIKa
(MeTOIbl TIOHMKEHHUS TTOPSIJIKA).

40.JIuneitHple ypaBHEHUA N-TO TNopsAka. JIMHelWHbIE OOHOPOIHBIE YPABHEHHS N-TO
MOPAJIKA C TOCTOSSHHBIMH KO3 PHUIIEHTaMU.

41.JIuneiiHasg 3aBUCUMOCTh M HE3aBHCHUMOCTh pelieHui. [IpocTpaHCTBO pelieHui,
pa3MepHocTh U 6azuc. Onpeaenutens BpoHckoro.

42.HeonHOpOAHBIE YpPaBHEHWs, METOJ BapUalUd MPOU3BOJIBHBIX IOCTOSHHBIX,
YPaBHEHMS CO CIIEHHAIBHON MPABOM 4aCThIO.

43.Jluneiinbie cuctembl. JIMHeWHbIE OJHOPOJHBIE cUCTEMbl JU(PepeHIuaTBHBIX
YpaBHEHUI C TOCTOSSHHBIMH KO3 PHUIIEHTaMHU.
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44 .OKCTIOHEHTA MATPHIIbI.

45.0cHOBHas  TeopemMa TEOPUM  JIMHEMHBIX  YpPAaBHEHUW C  MOCTOSHHBIMU
Kod(pbuLreHTaMH.

46.DopMyTUPOBKA TEOPEMBI O JKOPAAHOBOM HOpManbHOU Gopme MaTpuiisl (CKHD).

47.BpluncneHue MaTpHIbl SKCIIOHEHTHI B CIy4dae KpPaTHBIX COOCTBEHHBIX 3HAYEHUH,
paccMOTpEeHHE pa3nuuHbIX ciaydaeB, korga JKH® coaepkuT OgHy WM HECKOJIBKO
KOPJAHOBBIX KJIETOK.

48.Bb1BoA (popMyII perieHust ISl CUCTEM BTOPOTO U TPETHEro MOPSIKOB.

49.Monenb BeIpaBHUBAHUS LIEHBI 110 YPOBHIO AKTHBA.

50.Teopust yCTOMYMBOCTU. Y CTOWYHMBOCTH MOJIOKEHHS paBHOBECH 110 JIATyHOBY.
51.AcumnroTnyeckass yCTOMYMBOCTb.

52.®ynkuus JIsnyHoBa, TeopemMa 00 yCTOWYMBOCTH IO MIEPBOMY MPUOINKEHUIO.
53.Knaccudukanus noj0KeH!il paBHOBECUS TMHEWHON OJHOPOAHON CUCTEMBI BTOPOTO
HOpsIJIKA.

54 HennHeHbIE aBTOHOMHBIE CHCTEMBI BTOPOIO MOPSAKA, JMHEApU3aUus CHUCTEM,
npuMeHeHue TeopeMbl JlsimyHoBa 00 ycTOMYMBOCTH MO MEPBOMY HPUOIMIKEHUIO IS
ONpPEACIICHUSI TOBEICHMS pPEIICHHS B OKPECTHOCTH TMOJIOKEHHS PAaBHOBECHS
HEJIMHEWUHOU CUCTEMBI.

55.Moguens Bosbreppsi-JIoTku.

56.Pa3zHOCTHBIE ypaBHEHHS NIEPBOrO MOPSIIKA.

S7.JluHeriHble Pa3HOCTHBIE YPABHEHUS U CUCTEMbBI C MOCTOSIHHBIMU BELIECTBEHHBIMU
KO3 pumeHTaMu.

58.PazHocTHOE ypaBHEHHE TIepBoro nopsaka. OCHOBHBIE onpeaenenus. 3aaada Koy,

59.JIuneitHOE ypaBHEHWE MIEPBOTO MOPSIIKA C IEPEMEHHBIMH KO3 HUITEHTaMU
60.MeTon Bapraliuv NOCTOSTHHOM.

61.JIluneitHOe OJHOPOJHOE PA3HOCTHOE ypaBHEHHE n-ro mnopsanka. lIpocrtpancTBO
pemieHuii, 0a3uc u pasMmepHocTb. OOmIee pelieHre OJHOPOJHOTO PA3HOCTHOIO
YpPaBHEHHE N-ro TMOpsAaKa. JIMHEWHOE HEONHOPOJHOE YPAaBHEHHE CO CIELHUAIbHOU
npaBoi yactero. Moaenbs CamyanbcoHa- XHKCa.

62.JluHeliHas OQHOPOJIHASL CUCTEMA Pa3HOCTHBIX ypaBHEHHU. IIpocTpaHcTBO pemenui
6a3uc u pazMepHocTh. OOI1Iee pelIeHNEe CUCTEMbI PA3HOCTHBIX YPaBHEHUM.

63.HeoiHOpOAHBIE CUCTEMBI.

64.MeToz Bapralluv U METO]I UCKIIFOUEHHUS.

65.JluHamMudecKass MOJIeIh MEXKOTPACIEBOTO OaaHca.

66.YCTOWYNMBOCTh TIOJIOKEHHSI PABHOBECUS PA3HOCTHBIX YPABHEHHM M CHUCTEM
Pa3HOCTHBIX YPaBHEHUM.

67.1loHsiTHE YCTOMYMBOCTH PEUICHUN PA3HOCTHBIX YPABHEHUM U CUCTEM.

45



HH-21: Pa6ouas nporpamma auctuiuivael 51.0.07 «Martematudeckuii aHammus»

68.HeoOxoaumbple W JOCTAaTOYHBIE YCIOBUS YCTOMYMBOCTH PEIICHUM JIMHEHMHBIX

PA3HOCTHBIX
Kod(pduLeHTaMH.

YpaBHEHUI

)51

CHUCTEM

C

IIOCTOAHHBIMHA

BCIIICCTBCHHBIMHU

69.DopMyIHPOBKA TEOPEMBI O CYIIECTBOBAHUM YCTOWUHUBOTO MOJIOKEHUSI PABHOBECHS
HEJIMHEHHOTO aBTOHOMHOTO pa3HOCTHOTO YPaBHEHHUsI IEPBOTO MOPSIKA.

70.IIpumepbl pa3HOCTHBIX YpPaBHEHUI B 9KOHOMHKE U CBSI3b C TIOHSATHEM YCTOHYMBOCTH
(mayTrnHOOOpa3Hasi MOJEIb PhIHKA)

7.4. MeToanueckue MaTepuaJibl, ONpeAe/siionue NpoueaAypbl OLeHUBAHUS
3HAHMI, yMEeHUH, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XapaKTEePHU3YIOLIHX
ranbl GOPpMUPOBAHNSA KOMIIETEHIIUIA.

7.4.1. OueHuBaHue BHINOJHEHUS KOHTPOJIbHOI PadoThI

Kpurepuit
OLICHUBAHUSA

YpoBHU POpMUPOBAHUS KOMIIETEHIUM

bazoseiii

JlocTaTouHbIN

Bricokuit

[TomHoTa M MPpaBUJIBHOCTb
OTBE€Ta

OTBeT NOJIHBIHI, HO €CTh
3aMeuaHus, He Ooiee 3

OTBeT NOJIHLIM,
MOCIIEI0BATEIbHBIA, HO
€CTh 3aMEUaHMus, He Ooliee
2

OTBET MOJIHBIM,
MOCJIEOBATEILHBIN,
JIOTUYHBIN

CrerneHb OCO3HAaHHOCTH,
IMOHUMAHU U3YyYCHHOI'O

Marepwuai ycBOeH 1
M3JIAraeTcsl OCO3HAHHO,
HO ecThb He OoJjiee 3
HECOOTBETCTBUM

Marepuan ycBOEH U
H3JIaraeTcss OCO3HAHHO,
HO e€CTb He 0oJiee 2
HECOOTBETCTBUI

Marepuai ycBOeH 1
M3J1araeTcs OCO3HaHHO

S3pIKOBOE OopMIICHHE
oTBETa

Peus, B emom,
TpaMOTHasi, COOJFOICHBI
HOPMBI KYJIBTYPhI PEYH,
HO €CTh 3aMEUaHUsl, HE
bomee 4

Peus, B ieaom,
rpaMOTHAs, COOFOICHBI
HOPMBI KYJIBTYPBI PEUH,
HO €CTh 3aMEUaHMs, He
Oonee 2

Peub rpamoTHas,
COOJIIOIEHBI HOPMBI
KyJIbTYpbI peut

Cobmoenne TpeOoBaHM K
0 OpMIIEHHUIO

He 6o1ee 4 3ameuannii

He Ooitee 3 3ameuanuii

[IpaBunsHOE 0hopMITCHHE
CCBIJIOK Ha UCTIOIB3YEMYIO
JTUTEPATypy; TPAMOTHOCTh
" KYJIbTypa U3JI0KCHUS,
BJIaJICHUE TEPMUHOJIOTHEN
M TIOHATUMHBIM arnmnapaTrom
Mpo0GIIeMBI; COOITI0IEHIE
TpeOoBaHU K 00BeMy

pedepara
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I'pamoTHOCTB He Gonee 4 3ameuanuit  |He Oonee 3 3amewanuii  (OtcyTcTBHE
opdorpaduueckux u
CHUHTaKCHYECKUX OIIUOOK,
CTHJIMCTUYCCKUX
MOTPEIIHOCTE; OTCYTCTBHE
OIEYaTOK, COKpAILICHUI
CJIOB, KpOME
OOIIETIPUHSATBHIX;
JUTEPaTypHBIA CTUIIb
7.4.2. OueHuBaHue 3a4eTa
Kpurepuit YpoBHU HOPMHUPOBAHKS KOMITETEHLIUA
OLICHUBAHUS bazoBbIit JlocTaTouHbIM Bricoknit
IlonmaoTa oTBETA, OTBeT MONHEIN, HO ecTh  |OTBET MONHEIH, OTBET IOJIHEIH,
HOCJIIOBATEILHOCTD U 3aMeyaHus, He Oosiee 3 |TOCIIEIOBATENBHBIN, HO  |TIOCIIEI0BATEIIBHBIMH,
JIOTHKA M3JI0KEHHS €CTh 3aMeYaHus1, He OoJIee |JTOTHIHbII

2

[IpaBUIBHOCTE OTBETA, €TO
COOTBETCTBHE paboUei
nporpaMme yaeOHoi
JUCLUIUINHBI

OTBET COOTBETCTBYET
paboueii mporpamMme
yUeOHOM JMCIUTLTHHBI,
HO €CTb 3aMEYaHusl, HE
Oosee 3

OTBET COOTBETCTBYET
paboueii mporpamme
y4eOHOM AUCIUITIIMHBI,
HO €CTh 3aMEYaHMus, He
Ooiee 2

OTBET COOTBETCTBYET
paboyeii mporpamme
y4eOHOW AUCIIATUTHHEI

CriocoOHOCTh CTyIeHTa
apryMeHTUPOBaTh CBOU
OTBET U IPUBOJIUTH
MIpUMEPHI

OTBeT apryMeHTHpOBaH,
MpUMEPHI IPUBEICHBI, HO
ecTh He Oonee 3
HECOOTBETCTBUI

OTBeT apryMeHTHpOBaH,
IpUMEPBI IPUBEICHBI, HO
ecTh He OoJee 2
HECOOTBETCTBUM

OTBeT apryMeHTHPOBaH,
MpUMEpPHI TPUBEIEHBI

OCO03HAHHOCTH U3JIAra€MOT0

Marepuana

Marepuan ycBO€H U
H3JIaraeTcsl 0CO3HaHHO,
HO ecTh He OoJee 3
HECOOTBETCTBUI

Marepuan ycBO€H u
M3JIaraeTcsi OCO3HaHHO,
HO ecTh He OoJee 2
HECOOTBETCTBHUI

Marepuai yCBOEH U
U371araeTcsi OCO3HaHHO

CooTBeTcTBHE HOPMaM
KYJIBTYPBI p€4u

Peus, B menom,
TpaMOTHAasI, COOIIOICHEI
HOPMBI KYJIBTYPEI PEYH,
HO €CTh 3aMeYaHusl, He
bomee 4

Peus, B nienom,
TpaMOTHAas, COOITIOICHBI
HOPMBI KYJIBTYpPEI PEYH,
HO €CTh 3aMEYaHuUs, He
bomee 2

Peub rpamorHasi,
cOOJTI0ICHB HOPMBI
KYJbTYpPbI peun

KauecTBO OTBETOB Ha
BOIIPOCHI

EcTh 3aMeuanus K
OoTBeTaM, He Ooiee 3

B neiaom, oTBETEHI
PacKpBIBAIOT CYTh
BOIIpOCa

Ha Bce BOIIPOCHI IMMOJTYUCHBI
HUCYCPIBIBAOIINUEC OTBCTHI

7.4.3. OneHuBaHue YK3aMeHa

Kpurepun
OLICHUBAHUS

YpoBHU HOpMHUPOBAHKS KOMITETSHITHA

ba3oseii

JlocTaTO4HBIN

Bricokuit
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IlonnoTa oTBETA,
MMOCJIEI0BATEILHOCTD U
JIOTHKA U3JI0KCHUS

OTBeET MOJIHBIHN, HO €CTh
3aMedanus, He oonee 3

OTBET NOJIHBIH,
MOCJIEA0BATEIBHBIN, HO
€CTh 3aMeuaHus, He 0oJee
2

OTBeT MOJIHBIMN,
MOCJICA0BATEIIBHBIN,
JIOTUYHBIN

[TpaBUIBHOCTEL OTBETA, €T0
COOTBETCTBHE paboueii
nporpamme y4eOHOi
JUCTIATUTAHBI

OTBeT COOTBETCTBYET
paboueii mporpamme
y4eOHO# JUCIUIUINHEI,
HO €CTh 3aMCUaHUs, HE
Oonee 3

OTBET COOTBETCTBYET
paboueii mporpamme
y4eOHOM AUCIMIUTUHBI,
HO €CTh 3aMeyaHMmsl, He
Oonee 2

OTBeT COOTBETCTBYET
paboueii mporpamme
y4eOHOM AUCIMIUTNHBI

CriocoGHOCTH CTyACHTa
apryMEHTUPOBATh CBOU
OTBET U NPUBOJIUTH
pUMEPHI

OTBeT apryMeHTUPOBaH,
MIPUMEPHI TPUBEICHBI, HO
ecTh He Oomee 3
HECOOTBETCTBHI

OTBeT apryMeHTHPOBaH,
MIPUMEPHI TPUBEIEHBI, HO
ecTh He Ooee 2
HECOOTBETCTBHI

OTBeT apryMeHTUpPOBaH,
MIPUMEPHI IPUBEICHBI

OCO03HAHHOCTH U3JIara€MOT0
MaTepurana

Marepuain yCcBOEH U
H3JIaraeTcsl OCO3HAHHO,
HO eCThb He Oojee 3
HECOOTBETCTBHI

Marepuan yCcBOEH U
H3J1aracTcs OCO3HAHHO,
HO eCTh He Ooee 2
HECOOTBETCTBHI

Marepuain yCcBOEH U
M3J1araeTcsi OCO3HaHHO

CooTBeTCTBUE HOpMaM
KYJIBTYPBI peun

Peus, B emom,
TpaMOTHAsI, COOIFOACHBI
HOPMBI KYJIBTYpPhI PEYH,
HO €CTh 3aMEYaHUs, HE
oonee 4

Peus, B ieom,
rpaMOTHAs, COOFOICHBI
HOPMBI KYJIbTYPBI PEUH,
HO €CTb 3aMeYaHUsl, He
Oonee 2

Peub rpamoTHas,
coOI0ICHBI HOPMBI
KYJIBTYPBI peun

KauecTBO 0TBETOB Ha
BOIIPOCHI

Ectb 3aMeuanus k
oTBeTaMm, He Oojee 3

B nenom, oTBETHI
PAaCKpHIBAIOT CYTh
BOIIpOCa

Ha Bce BOIpoch! oJTy4eHbl
HUCYCPIIBIBAIOIINUE OTBETHI

7.5. AToroBasi peMTHHIOBasi OLCHKA TeKYLIeH U MPOMEKYTOYHOM aTTecCTAluu
CTYJAEHTA MO JMCUMILINHE

[To yueOno# aucuumiuuHe «MaTreMaTHYeCKU aHalIW3» HUCIHOJIb3yeTcsl 4-0amipbHas
CUCTEMa  OIICHMBAHMS, MTOr  OIICHUBAHMUS  YPOBHS 3HAHUU  OOydYarOLIUXCS
MIpEeAYCMaTPUBAET 3K3aMEH U 3a4€T. B cemecTpe, riie UTOr OLICHUBAaHUS YPOBHS 3HAHUN
oOyJaromuxcsl IpelycMaTpuBaeT dK3aMeH, B 3a4E€THO-3K3aMEHALMOHHYIO BEAOMOCTb
BHOCHUTCS OIIEHKa MO YeTbIpexOamipHoi cructeMe. OOydaroluiicsi, BHIIOJIHUBIINN HE
meHee 60 % ydeOHBIX MOPY4YEHUH, MPETyCMOTPEHHBIX y4eOHbIM mianoM u PIIJI,
JOMyCKaeTcsl K dSKk3aMeHy. Hanuuue HEBBINONIHEHHBIX YUYEOHBIX MOPYUYEHUH MOXKET
ObITb OCHOBAaHHMEM JJisi JOMOJHHUTEIBHBIX BOINPOCOB MO JHUCHMIUIMHE B XOJ€
MPOMEXYTOUHOM arrectanuu. OOyyarouiuiicsi, MoJydyuBIIMKA HE MeHee 3 OayloB Ha
AK3aMEHE, CYUTAETCSA ATTECTOBAHHBIM.
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B cemectpe, rae UTOr OLEHMBAHUS YPOBHS 3HAHUM  0O0ydYaroUUXCS
MpeyCMaTPUBAET 3a4€T, 3aY€T BBICTABJISICTCS BO BpPEMs MOCIETHETO MPAKTUYECKOTO
3aHATUS TIPU  YCJIOBMM BbIMOJHEHUsT He MeHee 60% y4yeOHBIX TMOpYUYCHHH,
npeayCMOTpeHHBIX y4eOHbpIM miaHoM u PIIJ[. Hanwdme HEBBIMOJHEHHBIX YYeOHBIX
NOPYYEHUI MOKET ObITh OCHOBAHUEM JIJISl TOTIOJHUTEIBHBIX BOIMPOCOB IO JUCIUTIIINHE
B XOJI¢ MPOMEXYTOUHON arrecTanuu. Bo BCeX OCTaJbHBIX Cily4yasX 3a4eT CIaeTcs
0oOy4JaronMMuUCs B 1aThl, HA3HAUYCHHBIE MPENOJAaBaTEIeM B MIEPUOJI COOTBETCTBYIOITUI
MIPOMEKYTOUHOU aTTECTAIlUM.

HIxana oyenuganus meKywieii u RPOMeENCYmMOYHOU AamMmecmayuu cmyoeHma

YpoBHU hopMHUpOBaHUS OrneHka 1o 4eThIpex0aTbHON TITKAIIe
KOMIIETCHITUU AU DK3aMCHa 1 3a4éTa
Bricokuii OTJIMYHO
JlocTaTo4YHbIM XOpO1IO 3a4TCHO
bazoBblii YIAOBJIETBOPUTEIILHO
Komnerenuus He cdopmupoBaHa HEYAOBJIETBOPUTEIILHO HE 3a4TCHO

8. IlepeyeHb OCHOBHOM M IONOJIHUTEJIbHOH Y4e0OHOM JTUTEPATYPbI, HEO0X0AUMOM

JJIS OCBOEHMSI TUCIUIJIMHBI (MOIYJIs1)

OcHoBHas JuTEparypa.

Ne bubnuorpaduueckoe onucanue <y“eﬁ:£fl YH‘*%"OS Kon-so
H/H p mocobwue, }2:661-10— ) 61/16_]‘[.
METOJ ITOCooueE, Jp.
1. |bangun, K. B. Maremarnueckuii aHanu3 . BBICTABOYHBIC
matepuansl / K. B. bangun, B. H. Bamusikos, A. B. httos://e
Pyxocyes. - 3-¢ u3a. - Mocksa : ®JIMHTA, 2015. - 361 c. PS- /7€
lanbook.
YuyeOHuKHN
com/boo
k/74580
2. |bynaeB, B. JI. Maremaruueckuii ananu3. DyHKUUH
HECKOJBbKHUX MEepeMEeHHBIX | ydeOHoe mocobme / B. JI. https://e.
bynaes, M. 4. Slky6con. - Cankr-IletepOypr : Jlansb, 2017. lanbook.
_ 456 VYyeOHuku
C. com/boo
k/96244
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BB@I[CHI/IC B KypC MAaTCMAaTUKHU. MartemMaTU4eCKUM aHaInu3

[OnexkTpoHHBI pecypc] : mpaktukyM. - Ilepms: IITILY, https://e.
2016. - 20 c. lanbook.
npakTUKyM | COm/boo
k/12953
1
JlareimeBa JIII. Maremarnueckun anamu3: Ilepmckuit
rOCyJIapCTBEHHBIN T'YMaHHTAPHO-TICIar OT MYESCKHI http://w
yHUBepcuTeT, 2016 1. AR THEYM Ww.iprb
P Y ookshop.
ru/86364
baGaiineB, B. A. Maremarnuecknii amamn3 [/ B. A.|IIpaktuxymsi,
Ba6aiies, B. H. Opein, A. A. PutoB. - MockBa : ®uHaHcE!| 1800paTOpHbI| i o)
u cratuctuka, 2013. - 368 ¢ e pabors, ops
) : : CBOPHHKH lanbook.
samaan | COM/boo
ynpaxuennii | K/28351
lNankun, C. B. Marematuueckuii aHaiu3 yaeOHOe
nocobue / C. B. I'ankuH. - 2-¢ u3n. - Mocksa : MI'TY um. httos://
H.D. Baymana, 2018. - 128 c. pS-17€.
lanbook.
VYyebOHbie
H0coBHs com/boo
k/10356
2
TyranbaeB, A. A. Maremartuueckuii ananus: [lpenens
yue6. mocooue / A. A. TyraubaeB. - 3-e u3m., crep. - https://e.
Mocksa : ®JIMHTA, 2019. - 65 c. lanbook.
YueOHbie
Hocobis com/boo
k/11943
7
Tyran6aes, A. A. MaremMarnyeckuin aHaJINn3:
.. https://e.
[TponsBoHbIe Tpaduku GyHKIMA  yued. mocodue / A. A. lanbook
Tyran6aes. - 3-e uzn., qon. - Mocksa : ®JIMHTA, 2019. -| VyeOusle com /bool
93 c. nocoous
k/11943
8
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9. [Tyran0OaeB, A. A. Marematuueckuii ananu3: MaTerpaisl
yueb. mocobue / A. A. Tyraubaes. - 3-¢ u3nm., JOI. - https://e.
Mocksa : ©JIMHTA, 2019. - 88 c. lanbook.
VYyebHbIC
ocoous (;((;;n:(gzg
9
10. |TyranbaeB, A. A. MaremMatnueckuii aHamm3: Psasl
yueb.mocooue / A. A. TyranbaeB. - 4-¢ u3m., crep. - https://e.
Mocksa : ®JIMHTA, 2017. - 49 c. lanbook.
VYueOHbie
com/boo
nocoous K/10826
7
11. |Tpyxan A. A. OOblkHOBEeHHBIE gudepeHInATbHBIC
ypaBHEHUSI M METOJbl WX peuieHus. Psapl. DieMeHTbI https://e.
BAPUALIMOHHOTO HCYMUCIEHHUS [DIEKTPOHHBIA pecypc] lanbook.
yuae6Hoe mocobue. - Cankr-IlerepOypr: Jlanb, 2020. - 268| yueOHOE com/boo
c. nocodie |y 11189
3
12. | Ay6posckuii, B. B. O6bsikHOBeHHbIE AuddepeHnnanIbHbIe
ypaBHeHUs. Teopus ¥ MPUIOKEHUs  ydyeOHoe mocobue /
B. B. [lyoposckuii, B. B. Jlyoposckuii, C. 1. Kamuenko. - https://e.
Mocksa : ®JIMHTA, 2015. - 180 c. Vuebnsie |lanbook.
noco6ust | com/boo
k/70336
13. |Kabko, A. II. duddepenumnanbHbie ypaBHEHHUS U
ycrounBOCTh : ydeOHOoe mocodue / A. I1. XKabko, E. JI.
Kortuna, O. H. Umxkosa. - Cankt-IlerepOypr : Jlans, 2015. https://e.
320 c. N lanbook.
com/boo
k/60651
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14. | demunouy, b. II. duddepenunanpabie ypaBHEHUS
yaeoHoe mocodwue / b. I1. Jlemunosud, B. I1. MoneHnos. - 4- https://e.
e m31., ctep. - Cankr-IlerepOypr : Jlanp, 2019. - 280 c. VeBHLL lanbook.
com/boo
nocoous K/11519
6
JonoJHUTeILHAS JIUTEPATYpA.
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1. |ConomoBaukoB, A. C. MaremaTuka B SKOHOMUKE
yueonuk / A. C. ComonoBuukoB, B. A. Babaiine, A. B.
bpaunoB. — 3-e¢ wuza., mepepadb. u gom. — Mocksa :
@unancel u cratuctuka, [0. 1.]. — UYacte 2 https://e.
Marematnueckuii ananus — 2011, — 560 c. — ISBN 978- lanbook.
5-279-03489-5. — Tekct: oneKkTpoHHbIM //  Jlawp YueOnukn com/boo
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181 c. nocobust | com/boo
k/58446
3. |DunumonenkoBa, H. B. MHoxecTBa M OTOOpaKeHUSI.
HAaTeHcuBHOE BBEAcHHE B MaTeMaTHYECKUM aHAIW3 IS
CTYJICHTOB TEXHHYECKUX BY30B : yueOHoe mocobue / H. B. https://e.
dummvoHenkoBa, 1. A. Bakycos. - Cankr-Ilerep6ypr ;| Y4eOubie |lanbook.
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4, |TyranbaeB, A. A. JludbdepeHnuanbHple ypaBHECHUS:

yuebHuk / A. A. Tyran6aeB. - 3-e u3g. - Mocksa : https://e.

®OJIMHTA, 2012. - 34 c. lanbook.
VY4eOHUKH

com/boo

k/44668

5. |AcxaboB, C. H. J[uddepennuanpapie ypaBHEHUS B

yOpa)kHEHUAX M 3amadax . ydebHoe mocoome / C. H. https://e.
Acxa6os, X. C. Tapamosa. - I'posnsrii : UT'TIY, 2018. - 130 lanbook.
YueOHbIC
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9. Ilepeyennb pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEpHET», HEOOXOAUMBIX JJIsl OCBOEHMSI JUCHUILIMHBI (MOTYJIs1)

1.ITouckoBsie cucteMsbl: http://www.rambler.ru, http://yandex.ru,

2.DenepanbHbI 00pa3zoBaTEIbHBIN MOpTaT www.edu.ru.

3.Poccuiickas rocynapcTBeHHas Oubnuoreka http:// www.rsl.ru/ru

4.T'ocynapcTBeHHass TyOnau4Hash Hay4HO-TexHUYeckas Oubmmoreka Poccum URL:
http://gpntb.ru.

5.l'ocynapctBeHHOE  OIOKETHOE  yupekaeHue KyiabTypel Pecnyonmuku  Kpbim
«KpbiMckas pecyOuKaHCcKas yHHUBEpcaabHas Hay4YHas OoubIMOTEKA»
http://franco.crimealib.ru/

6.Ilenarornueckas 6ubnauoteka http://www.pedlib.ru/

7.Hayunas AIEKTPOHHAS oubmmoTeka eLIBRARY.RU (PUHLY)
http://elibrary.ru/defaultx.asp

10. MeToguveckue yKasaHusi 151 00yYAIOIIUXCH 10 OCBOCHUIO JUCHMILIUHbBI
(monayJist)

O0mue pekoMeHIaIMU 10 CAMOCTOSAITE/IbHOI padoTe 0aKkaJaBpoOB
[ToaroToBka coBpeMEHHOTO OakajiaBpa MpEIoiaraeT, YTo B CTCHaX YHUBEPCHUTETA
OH OBJIaJICET METOA0JIOTHEN caMmoo0Opa3oBaHus, CaMOBOCIIUTAHUSA,

CaMOCOBCPIINCHCTBOBAHM. 910 OonpcaciIACT BaXHOCTb AdKTHUBHU3allN1 €ro
CaMOCTOSITEIILHOU pa6OTI>I.
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CamocTtosaTenpHas pabota (OpPMHPYET TBOPUYECKYIO AaKTUBHOCTH OakajaaBpoOB,
MPEJCTAaBICHUE O CBOMX HAyYHBIX M COIUAIBHBIX BO3MOXXHOCTSAX, CIIOCOOHOCTH
BBIWICHATh TJIaBHOE, COBEPIICHCTBYET MpPHUEMbl  OOOOIICHHOTO  MBIIIJICHHUS,
npeanojaraeT Oosiee TIIYOOKYIO MPOpaOOTKY MMM OTACIBHBIX TEM, OINPEISICHHBIX
IIPOrpPamMMON.

OCHOBHBIMU BUJAaMU B (popMamMHu caMOCTOSTEIHLHOW PabOTHI CTY/IEHTOB IO JTaHHOK
JTUCIUIUINHE SBIIIOTCS: CAMOIIOATOTOBKA TI0 OT/ICILHBIM BOIPOCaM; paboTa ¢ 6a30BbIM
KOHCIIEKTOM; paboTa C JHTEepaTypol, YTCHHE JIOMOJHUTEIBHONW JUTEPaTypHI,
MOJITOTOBKA K KOHTPOJILHOHM paboTe; MOAr0TOBKA K 3a4eTy; IOJAMOTOBKA K dK3aMEHY.

Ba)xHOI 4acThiO CAMOCTOSITENIbHOW paOOThI SIBJSETCS YTEHUE YUEOHOU JIUTEpaTypHhI.
OcHoBHast (pyHKLIHS y4eOHHMKOB — OPUEHTHPOBATh B CUCTEME T€X 3HAHWUM, YMEHUU U
HaBBIKOB, KOTOpBIE JIOJUKHBI OBITH YCBOEHBI MO JAHHOW JUCUUIUIMHE OyAyIIUMU
CHeMaINCTaMU. YYEeOHUK TakkKe CIYXKUT IYyTEBOAUTENEM 110 MHOTIOYHCIEHHBIM
IPOM3BEACHUSIM, OpPHUEHTUPYS B MMEHAaX aBTOPOB, CIEHUAIU3ZUPYIOIIMXCS Ha
ONPEACIIEHHBIX HAYYHBIX HANPABJICHUAX, B Ha3BaHUAX UX OCHOBHBIX TpPyHOB. Bropas
(yHKIMS ydeOHHKA B TOM, YTO OH OYEPUYMBAET HEKHUIl KPyr 00s13aTE€IbHBIX 3HAHUU IO
npeaMeTy, He MpeTeHAys Ha TIIyOOKOe UX pacKpbITHE.

UreHne pEKOMEHJIOBAHHOW JHMTEPAaTyphl — OTO Ta TJaBHas 4YacTh CHCTEMBI
CaMOCTOSITENIbHON y4ueObl OakajaBpa, KOTOpas OOeCnedrBaeT MOJJIMHHOE YCBOCHUE
HayKd. YUTATh 3Ty IUTEpaTypy HY)KHO IO MPUHIIMITY: «HJEs, TSCOPUS, METOJ] B OJTHOM, B
OPYTOU U T.J. KHUTaX».

Bo Bcex caydasx PEKOMEHAYETCS PACCMOTPEHUE TEOPETUYECKUX BOIIPOCOB HE
MEHEe 4YeM [0 TpeM HUCTOYHHMKaM. M3ydeHue npoOiieMbl MO pa3HbIM HCTOYHUKAM -
3aj0r TIyOOKOTO YCBOEHHUsI Hayku. VIMEHHO 3TOT OJIOK, Hapsxy C BBIIOJHEHUEM
MPaKTUYECKUX 3aJaHUI SIBISIETCS BEAYLIMM B CTPYKTYPE CAMOCTOSATEIBHON pabOThI
CTYZIEHTOB.

BHumManuio OakanaBpoB MpeJiaratoTCsi CHHCOK JIMTEPaTypbl, BOIPOCHl K

CaMOCTOSITEILBHOMY M3YYEHHIO M BOITPOCHI K 3a4ETy M dK3aMEHY.

Jlyis ycnemHoro OBJaACHHs AUCHUIUIMHON HEOOXOIHWMO BBIMOJHATH CIEAYIOLINE
TpeOOBaAHMS:
1) BBINOJHATH BCE OMpeeeHHbIE TPOrpaMMOi BUABI paldoT;
2) mocemaTh 3aHATUS, T.K. BECb TEMAaTUYCCKUI MaTeprall B3aUMOCBSI3aH MEXIy COOOM
M, 3a4acTyl0, CaMOCTOSITEJIbBHOIO TEOPETHUYECKOrO OBJAJCHHUS  MPOIYILICHHBIM
MaTeprajJoM HEJO0CTATOYHO JIJIsl KAYECTBEHHOTO €r0 YCBOCHUS;
3) Bce paccMmarpuBaeMble Ha 3aHATHSIX BOIPOCHI 0053aTENbHO (DUKCHPOBATH B
OTIENBHYIO TETPAAb U COXPAHATH €€ 10 OKOHYaHUs 00yUeHUs B BY3€;
4) mposIBNISITH aKTUBHOCTH MPH TMOATOTOBKE M HA 3aHSTHUAX, T.K. KOHEYHBIN pe3yJbTaT
OBJIQJICHUSI COJEP)KaHUEM AMCLUUIUIMHBI HEOOXOAMM, B TEPBYIO O4Yepeab, CaMOMY
Oakanaspy;
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5) B ciydasx Tmpomycka 3aHATHH 10 KaKUM-JIMOO TMPHYMHAM 005A3aTeIbHO
oTpabaThiBaTh  NPOIYIIEHHOE  MPENOAAaBaTeNd BO  BpPEMS  MHIMBHIYAJIbHBIX
KOHCYJIbTAllU M.

BreypouHas 1eaTebHOCTh OakajgaBpa 0 JaHHOW JUCUUIUIMHE IPEANoaraer:

- CAMOCTOSITEJIbHBINA MTOUCK OTBETOB M HEOOXOIUMON MH(MOPMAIIUU IO MPEIIOKEHHBIM
BOIIPOCaM;

- BBINIOJIHEHUE MTPAKTUYECKUX 3aJaHU;

- BBIpa0OTKY YMEHU Hay4HOU OpraHu3aluu TpyJa.

VYcnemnas opraau3anys BpEMEHU 110 YCBOEHUIO JTAHHOW JHUCLHMIUIMHBI BO MHOTOM
3aBUCUT OT HaJIM4YUA y OakajaBpa yMEHHUS CaMOOPTraHU30BaTh ce0sl U CBOE BpeMs s
BBITIOJIHEHUSI TPEJIOKEHHBIX JOMalmHUX 3afgaHui. OObEéM 3alaHuil paccyuTaH
MakCcUMaJdbHO Ha 2-3 dYaca B Hedemoo. [lpm 3TOM alropuTM MOATOTOBKH OyneT
CIEAYIOLIUM:

1 stam — moOWCK B JUTEpaType TEOpeTHYecKol HHGOpMAIMU M0 MPEITI0KEHHBIM
MIPENOIABATENEM BONPOCAM;

2 3TaI — OCMBICIICHUE TTOJIYYeHHOM MH(POPMAIINH, OCBOEHHUE TEPMUHOB U TIOHITHH;

3 3Tam — cocTaBlieHUE IJIaHa OTBETa Ha KaXblid BOIIPOC;

4 7Tarn — NOUCK MPUMEPOB MO JJAHHON TTPoOIeMaTHKE.

Pabora ¢ 0230BbIM KOHCIIEKTOM

[IporpaMMo# TUCIUIIIIUHBI TPEAYCMOTPEHO UTEHHUE JIEKINI B pa3NudHbIX (popmax
UX TIPOBEACHUS: MNPOOJIEMHBIE JIEKIUMU C DJIEMEHTaMH 3BPUCTHYECKON Oecenpl,
MHPOPMALIMOHHBIE JIEKIIMM, JIEKIIMU C OINOPHBIM KOHCIEKTHPOBAHUEM, JIEKIUU-
BU3yAJIN3aLINH.

Ha nexuusax mnpemnojaBaresib paccMaTpUBAET BOMPOCHI MPOrpaMMbl  Kypca,
COCTaBJICHHOM B COOTBETCTBHHU C FOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAapTOM. M3-
32 HEJOCTAaTOYHOTO KOJMYECTBA ayAUTOPHBIX YacOB HEKOTOPhIE TEMbl HE YJaercs
OCBETUTHh B TOJHOM O0BEMe, MMOATOMY INpenojaBaTellb, MO CBOEMY YCMOTPEHHIO,
HEKOTOpPbIE BOMPOCHI BHIHOCUT HA CaMOCTOSITENIbHYIO paOOTy CTYJIEHTOB, PEKOMEHYs
Ty WU UHYIO JIUTEPATYPY.

Kpome sToro, asis Jiydmiero OCBOEHHUS Marepuana U CUCTEMaTH3allud 3HAaHUU 10
TUCIUIUIMHE, HEOOXOIUMO TTOCTOSIHHO pa30upaTh MaTepHalibl JIEKIUA M0 KOHCTIEKTaM
¥ y4eOHBIM TOCOOUSIM.

Bo Bpems camocTosTeIbHON NPOPabdOTKM JIEKIIMOHHOTO MaTepuana o0coboe
BHUMAaHUE CIEAYET YIAEIITh BOSHUKIINM BOMPOCaM, HEMOHATHBIM TEPMHUHAM, CIIOPHBIM
TOYKaM 3peHus. Bce Takue MOMEHTHI ciellyeT BBIACIUTh WM BBIMHUCATh OTACIBHO IS
JaJbHEHUIIEro OOCYXJEHHsS Ha MPAKTUYECKOM 3aHiATHH. B ciydyae HE0OXO0AMMOCTH
oOpamarbcs K IMpernojaBaTesio 3a KOHCynbTaluen. [1oaHbIi ciMcok auTeparypsl 1o
IUCIUIUIMHE IPUBEICH B paboueil mporpaMme JTUCHUTUIIHHBI.
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HO)II‘OTOBKa K 3a49€Ty

3auer sABJISETCS TPATUIMOHHON (POopMON MPOBEPKU 3HAHUM, YMEHHI, KOMIIETCHIIHH,
c(hOpMHUPOBAHHBIX Y CTYACHTOB B MPOIIECCE OCBOCHHS BCETO COACPIKAHUS U3ydaeMOU
TUCUUIIUHBL.  OOBIYHBIM  3aYeT OTJIMYAeTCs OT OJK3aMEHa TOJBKO TEM, YTO
npenoaaBaTeNb He quddepeHupyeT 0aTbl, KOTOPHIC OH BBICTABIISET IO €T0 UTOTaM.

CamocrosiTenpHas NOArOTOBKA K 3a4€Ty JIOJDKHA OCYILIECTBIISITHCS B TEUEHHE BCETO
CEMECTpa, a HE 3a HECKOJIBKO JTHEW JI0 €r0 IPOBEICHMUS.

[loaroroBka BKJIIOYAET cieayromue aerctBus. IIpexae BCero HyKHO NEpEUYUTaTh
BCE JICKIHMHM, a TaKKe MaTepuaibl, KOTOPblE TOTOBWIMCH K CEMHHAPCKUM U
MPAaKTUYECKUM 3aHATUSIM B TEUYEHUE CEeMecTpa. 3aTeM HaJ0 COOTHECTH JTY
MHpOpMalLIMI0O C BONpPOCAaMHU, KOTOphle JaHbl K 3adery. Eciu uHbopmanmu
HEJIOCTaTOYHO, OTBEThl HAXOJAT B MPEAJIOKEHHON MpenoaaBaTeieM JUTEPATypeE.
Pexomennyercs nenare Kparkue 3anvcu. Pedup wmaer He O mmapraike, a o
(OopMHpPOBAHMM B CO3HAHUM YETKOW JIOTMYECKOW CXEMbl OTBETa Ha Bompoc. Hakanyne
3ayeTa HEOOXOJAMMO TOBTOPUTH OTBETHI, HE 3arjisijpiBas B 3amucu. Bpems Ha
MOATOTOBKY K 3a4€Ty 0 HOPMaTUBaM YHUBEPCUTETA COCTABIISIET HE MEHEE 4 4acoB.

IMoaroroBka Kk 3K3aMeHy

DK3aMeH SBISETCA TPaJAMUUOHHOM (QOpMOM TMPOBEPKH 3HAHMM, YMEHHI,
KOMIETEHINH, CHOPMHUPOBAHHBIX Yy CTYJEHTOB B IIPOLIECCE OCBOCHMSI BCETO
COAEpKAHUS W3y4yaeMOW IUCUMIUIMHBIL. B cilydyae npoBeAeHUs SK3aMeHa CTYJIEHT
noJryyaeT 0ajuibl, OTPa)KaroLMe YPOBEHb €r0 3HAHUM.

[IpaBuiia mOJArOTOBKH K AK3aMEHaM:
— Jlyumie cpa3y COpHMEHTHPOBATHCS BO BCEM Marepuaje U 00s3aTelIbHO PacloiOKUTh
BECh MaTEpHUaj COTJIACHO SK3aMEHAIIMOHHBIM BOIIPOCAM.
— Cama moAroTroBka cBsi3aHa HE TOJBKO C «3anmoMuHaHueM». [loaroToBka Takke
MpearoiaraeT u NepeoCMbICIICHUE MaTepraa, U Jaxe pacCCMOTPEHUE albTePHATHUBHBIX
1201(S)% 8
— Chavana CTYJIEHT JOJDKEH MPOAEMOHCTPUPOBATh, UTO OH «YCBOWJD» BCE, YTO
TpeOyeTcs 1o Mporpamme o0ydeHus (WIu Mo MporpamMMme JTaHHOTO MperojaBaTess), U
JUIIb TOCIE 3TOr0 OH BIIPABE BBICKA3aTh WHbBIC, JKEJIATEIIbHO apryMEHTHPOBAHHBIE
TOYKU 3PEHUS.

11. Ilepeyenb nHGOPMANUOHHBIX TEXHOJIOTHIA, MCIOJIb3YEeMbIX IIPHU
OCYIIECTBJIEHUH 00Pa30BaTEJILHOIO MPOIeCcCa MO JUCHUIINHE (MOTYJII0)
(BKJIIOYAS NepevYeHb NPOrPAMMHOI0 odecnevyeHuss 1 MHPOPMAIHOHHBIX

CIMIPABOYHBIX CUCTEM (IIPU HEOOXOAMMOCTH)

HNupopmaninoHHbIe TEXHOJIOTUU MPUMEHSIOTCS B CIEAYIOLUINX HAMPaBICHUSX:
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oopMIICHHE THCHMEHHBIX pPa0OT BBINOJHACTCA C WCIOJIH30BAHUEM TEKCTOBOTO
peaaxkTopa;

JEMOHCTpAIMs KOMITBIOTEPHBIX MAaTEPHAJIOB C HCIOJIB30BAHUEM MYJIBTUMEIUNHBIX
TEXHOJIOTHUI;

UCTIONIb30BaHNEe WH(OPMAIIMOHHO-CIIPABOYHOTO 00ECIICUeHUs, TAKOTO KakK: MPaBOBHIC
cupaBounble cuctembl (KoHCympTaHT+ ¥ 1p.), OHIAWH CJOBapH, CHPABOYHUKHU
(I'pamora.py, UaTYyHT.py, Bukunenus u ap.), HaydHbIe MyOIUKAIIUH.

MCITOJTH30BAaHUE CIICIIHATM3UPOBAHHBIX CITPABOYHBIX CUCTEM (DJICKTPOHHBIX YICOHUKOB,
CIIPAaBOYHHMKOB, KOJUIGKIIMN WUIOCTpanuii U porouzobpaxkenuii, (porodaHKOB,
PO eCCUOHANBHBIX COMMAIBHBIX CETEH U 1Ip.).

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

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

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

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

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

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

be Reader Ccpuika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlmomno

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

ImageMagick (rpaduaeckmii pemaKkTop) Cchuika:
https://imagemagick.org/script/index.php

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

Adobe Reader Ccruika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Oneparmonnas cucrema Windows 8.1 JluneHsnonHas Bepcus 1o goroopy Ne471\1 ot
11.12.2014 1.

DnekTpoHHO-0ubIMoTeuHas cucremMa bubnmokommiekTaTop

HanuonansHa s5ekTpoHHast 6ubinoreka - deepaibHOe TOCYIaPCTBEHHOE OIOIKETHOE
yupexaenue «Poccuiickas rocynapctennas ouonmorekay (PI'BY «PT'by)

Penakiusa baser gannusix «I[TIOJITIPE]L CnipaBouHuKN»

DnekTpoHHO-O0nbmoTeunas cucteMma «JIAHDb

12. Onucanue MaTepraJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM ISl
OCYLIECTBJICHUSI 00PA30BaTEJIBLHOI0 MPoLecca Mo AUCHUILIMHE (MOIYJII0)

-y4eOHas ayIUTOPHS C BUACOMPOSKIIMOHHBIM 000PYI0BAHHEM M SKPAHOM JIJIS
JEMOHCTPAINH MPE3EHTAIMI B X0J1€ TPOBEACHUS JICKIIMOHHBIX U MPAKTHYECCKUX
3aHATHH, a TaKKe yuyeOHasl ayAUTOPHs ¢ KOMITBIOTEpaMU C BBIXOJIOM B ceTh MHTEpHET
(m71s1 cCaMOCTOSTENHHOM PadOTHI 00YJAIOIITUXCS).
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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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