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1. IlepeyeHb MIaHNPYEMBIX Pe3yJIbTATOB 00y4eHUsI N0 JUCIUIINHE, COOTHECEHHBIX €

IVIAHUPYEMBIMH PE3yJbTaTaMHU OCBOCHHUS IIPOIrPaMMBbI

1.1 Ilucuuruinna «Marematrkay OOeCrneyrMBaeT OBJIAJCHHUE CIEIYIOIMMUA KOMIIETCHIIUSIMU C

Y4C€TOM IdTaIllia:

OCYIIECTBIATH cOOp U
aHaJIU3 JIaHHBIX, B TOM

YHUCIIE W3 OTKPBITHIX
HCTOYHUKOB,
HEOOXOIMMBIX JUIS
peleHus
[TOCTaBJIEHHBIX

YIIPaBJICHUYECKUX 3a/1ady,
c HCIIOJIb30BAHUEM
COBPEMEHHBIX

MHCTPYMEHTOB

Kon HaumenoBanue Kon HaumenoBanune JTara
OCBOCHUSI KOMIIETCHITHH
KOMITETEHIIMN | KOMIIETEHIIUU sTana OCBOEGHUS
KOMIIETEHIINH
OIIK OC-2 Cnocoben OIIK OC-2.1 Cnocoben cobupath

MEPBUYHYI0O M BTOPHUYHYIO
UHPOPMALIMIO, B TOM YHCIE

N3 OTKPBITBIX UCTOYHUKOB

1.2 B pe3ynbraTe OCBOCHUS TUCIHIUIHHBI Y CTYIEHTOB JOJDKHBI OBITh:

OTD/TO Konx srana PesynbraTsl 00yueHus
OCBOEHUS
KOMIIETEHIINH

Crienmanuct no| OIIK OC-2.1 Ha YpOBHE 3HaHUI:
BHYTPEHHEMY

. .
KOHTPOIIO 3HaeT CrmocoObl OTOOpa  TeHEepaIbHOM
(BHYTpeHHMA COBOKYITHOCTH BBIOOPKHU
KOHT :
OHTpOJICP) o OCYILECTBIISIET JIEKOMIIO3UIINIO
[ [penBapuTEIbHBIN

MTUCBIBAEMOT0 00BEKTa H KTYpPHBI MEHTBI
cGop u  amamms OIHCBIBAEMOT0 O0BEKTA HA CTPYKTYPHBIE dIIEME
H(pOopMalun 0 Ha YPOBHE YMEHUN:
eATENIbHOCTH

[ ]
o6BeKTa CaMOCTOSITENIbHO TPOBOAUT COOpP M OLEHKY
BHYTPEHHETO JIOCTOBEPHOCTH COOpaHHOW MH(pOpMaLun
KOHTPOJIS

o yMeeT ONpeNesiTh 3HAUUMble KPUTEPUU H

3JIEMEHTHI KOPPEJSLUOHHOTO aHAJIN3a

Ha YPOBHE HABBIKOB:

J YCTaHABJIMBAET UEPAPXUUECKUE CBI3U MEXKTY
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9JICMCHTaAMH

L4 OmnpeCaAcsiCT yCJ10BUsA npeaoCTaBJICHUA

KpeauTa

2. O0beM U MecTO JUCHHUILINHBI B cTpykType OIT BO
O0beM TUCUMILTUHBI

OO0mas TpyaOeMKOCTh IucHMILIMHBI — 8 3.e. (288 wacoB), M3 HHUX KOJHUYECTBO
aKaJIeMUYECKHUX YacOB, BBIJICIICHHBIX Ha KOHTAKTHYIO paboTy ¢ mpemnonaaBatenemM — 152, B Tom

quCIIe:
—  JIEKIMOHHOI'O THIIA — 66;
— mabopaTtopHbie pabOTHI (IPAKTUKYMBI) — 8;
— TpakTHYeckas moarotorka — 70;
— KOHTaKTHasl CaMOCTOsITeNIbHAs paboTa — 8.

KomnuectBo AKaJICMHUYCCKUX YaCOB, BBIJACIICHHBIX Ha CaMOCTOATCIIbHYIO pa60Ty
06yqa}01unxc;1 — 100. [[I/ICI_II/IHJ'II/IHa YaCTHUYHO PCAIM3YCTCHd C NMPHUMCHCHUCM IOUCTAHIMOHHBIX

obpazoBarenbHbIx TexHOnoru# (JOT).
Mecro nucuuniaunbl B ctpykrype OIT BO

VYuebnaa mucnumummbaa b1.0.06 «Maremaruka» - mgucuuiumia 0aszosoi wactu OIT BO

6aKaJ1aBpHaTa. I[I/ICI_II/IHJ'II/IHB. «MaTremaTtuka» HU3y4acTCsa Ha 1 Kypce.

Kypc «Matemaruka» omnupaercs Ha OCBOCHHE OOYYarOUIMMUCS IIKOJBbHOW MpPOTrpamMBbl.
Conepkanue OUCHUIUIMHBL «MaTemMaTuka» BBICTYIAeT ONOPOM Ul CIEAYIOLIMX KypCOB:
«Cratuctuka», «OCHOBBI INPOTHO3UPOBAHHS  COLMAIBHO-DKOHOMHUYECKMX  IIPOLIECCOBY,

«®DuHaHCcOBas MaTEeMaTHKA.

DopMoi MPOMEKYTOUHOM aTTECTAUU TTO JUCITUTUTMHE B COOTBETCTBUU C YUEOHBIM IJIAHOM

SIBIISICTCS 9K3aMeH B 3 Tpumectpe 1 kypca (36 gacoB) u 3ader B 1 Tpumectpe 1 Kypca.

Ot CTYACHTOB Tpe6yeTc;{ ACMOHCTpaluA YCBOCHUS OCHOBHBIX MATCMATHYCCKUX HOHHTHﬁ,

YMCHI/Iﬁ 1 HAaBBIKOB PCHICHUA 3a1a4, 3SHAHUC OCHOBHBIX (I)OpMyJ'I.

3. CopaepxaHue U CTPYKTYPa JUCHHUILIHHBI
Tabmanma 2

Pasnen mucouninHbl O0beM TUCHHUILIHHBI , Yac.




HaunmenoBaunue

Bcero

KonrakTHas paGora
odyuarouuxcsi ¢
npenojgaBarteyemM

10 BU/IAM y4eOHBIX
3aHATHH

JI

| Jp

| I3 | KCP

cp

®dopma
TEKYIIETo
KOHTPOJIS
YCIIEBAEMOCTH
MIPOMEKYTOYHOM
aTTecTalluu

Ounas

opma 00yuenus

DJIEeMEHTBI TEOPUU
MHOECTB.
JIuneiinas u
BEKTOpHas anredpa

23

KP, O

AHanutnueckas
reoMeTpus

23

KP

Beenenue B
MaTeMaTHYeCKHI1
aHanus. Teopus
MpEJIETIOB.

23

KP,0

HuddepennnanpHoe
UCUHCIICHUE
GbyHKIMH OHOM
NepeMEHHOM U ero
MIPUIIOKEHUS K
UCCIIEJOBAaHHIO
byHKIMI

23

10

KP,0

HuTerpansaoe
HCYHUCIICHUE
(byHKUIMU OJTHOM
MIEPEMEHHOMN

23

10

KP,0

OOBLIKHOBEHHEIE
nuddepeHraibHbIe
ypaBHEHUs

23

10

KP

HuddepenunansHoe
WCUHCIICHUE
byHKIHMI
HECKOJIBKUX
NIEPEMEHHBIX

21

KP

Psaner

23

KP

Teopus
BEPOATHOCTEMN

24

10

KP,0

10

Maremaruueckas
CTaTUCTHUKA

24

10

KP

11

dunancoBasa
MaTeMaTHKa

26

10

KP

[IpomexxyTounas
aTTecTanus

Dkzamen,
3auem

Bcero

288

66

8 70

100

36

Ipumeuanue:

** — hopmul mexyweeo konmpoas ycnegaemocmu. onpoc (0O), konmponvras paboma (KP)

Conep:xaHue IMCUMILINHBI
Tema 1. DnieMeHTHI TeOpun MHOXECTB. JIMHEITHAs 1 BEKTOpHAas anredpa




MmuoxectBa. [Ipumepsl. CrnocoOwsr 3amanmsi. Omepanud Haa MHOXecTBaMu. OToOpaxeHus
MHOK€CTB. MOIIHOCTh MHOX€ECTBA. JlelicTBUTENbHBIC YnCiia. [IoHsATHE NEHCTBUTENBRHOIO YUCIIA.
Haubonee ymnoTpeOMMBbIC YUCIIOBBIE MHOXKECTBA. | paHM YUCIOBBIX MHOXKECTB. AOCOTIOTHAs
BEJIMYMHA YHUCIIA. DJIEMEHTapHbIe HEPAaBEHCTBA. DJEMEHThl Teopuu ompeaenurenci. [lonstue
MaTpullbl U onpenenurenda. Onpenenurens n-ro nopsaka. CBoicTBa onpeaenuTencii. MUHOpPBI.
Anrebpanueckue IOMOJIHEHUS. BrpluncieHne onpenenuTeneil W UCIONIb30BaHUE HUX CBOMCTB.
OnemenTapHas anredpa Matpuil. Marpuubl. Onepanun Haj MarpunaMu. OOpaTHas MaTpuna u
crocoObl ee BeluucieHus. Panr marpuiel. CriocoObl BeluMciieHUs: paHra. CHCTeMbl JIMHEHHBIX
anreOpanveckux ypaBHeHUM. [[oHsATHE CUCTEM JIMHEWHBIX YpaBHEHUU. METOIbI pelIeHUsT CUCTEM
1 YpPaBHEHUH C 7 HEU3BECTHBIMH: MaTpHuHBId Meron; ¢opmynsl Kpamepa. HccnenoBanue
IIPOU3BOJIBHOM CHUCTEMBI m ypaBHEHUW C n HeusBecTHbIMHM. Teopema Kponekepa-Kanemnm.
[Tonstue d¢yHnnameHnTanpHoil cuctembl pemenuid. Merton [aycca. Mogens JleonTheBa
MHOTOOTpacleBON 3KOHOMUKH (OanaHcoBblii aHanu3). OcHOBBI BeKTOpHOU anreOpsl. [lonsaTue
BeKTOpa. JINHEeHbIe onepauu HajJ BEKTopaMu. BekropHoe npocTpancTBo. Pasnoxenue BekTopa
110 HamlpaBJICHWAM. JIMHEHHas 3aBUCHMMOCTH BEKTOpOB. basuc. IloHsTHE KOOpIMHAT BEKTOpA.
Addunnas cucrema xoopaunat. [IpsimoyronbHas nekaproBa cuctema koopauHat. [lomsiphas
cucreMa koopauHar. [IpousBenenue BektopoB. CkansipHOE ITPOU3BEIEHUE BEKTOPOB. BekTopHoe
npousBeneHue BekTopoB. (CMellaHHOE NPOU3BENCHHE BEKTOPOB. JIMHEHHbIE OTOOpakeHHUS.
Jluneiinple oOTOOpakeHHsS W OINEpaTopbl, CBS3b JIMHEMHBIX ONEpPAaTOPOB C MAaTpULIAMHU.
CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYCHHS JIMHEHHBIX OMEpPaTOpOB, WX BBIYHCICHUE U
cBoiicTBa. JIuHeiHass Moaens oOMeHa.

Tema 2. AHanuTHUECKask TEOMETPHUS

Jlunusa. Tlonstue ypaBHeHuss nuHUU. JIuHuu mepBoro mopsaka. OOmiee ypaBHEHUE TPSIMOM.
Oco0eHHOCTH pACTONOKEHUSI MPSMONM OTHOCUTENBHO MPSMOYTOJBHOM JIE€KAPTOBON CHCTEMBI
KOOpAMHAT. [[pyrue ypaBHEHUs NPSAMON JIMHUU: BEKTOPHO-TIAPAMETPUUYECKOE, TapaAMETPUUECKOE
ypaBHEHUs MPSIMOW JIMHUH, ypaBHEHUS MPSMOM, MPOXOAAIICH dYepe3 JBe 3aJaHHbIE TOYKH,
KaHOHMYECKOE ypaBHEHHUE; YpPaBHEHHE TMPSMON C YIJIOBBIM KOX(G(DUIIMEHTOM, ypaBHEHUE B
otpe3kax. HopmanbHoe ypaBHeHue npsimoit. [IpsiMast U mIIOCKOCTh B IPOCTPAHCTBE. Y paBHEHUE
MOBEPXHOCTH M JIMHUU B mpocTpaHcTBe. OO0IIee ypaBHEHHE TUIOCKOCTH. HemomHbie ypaBHEHUSI.
VYpaBHEHHE IUIOCKOCTH B OTpEe3KaxX. YpaBHEHHUE IUIOCKOCTH, NMPOXOIALIEH 4Yepe3 TPU TOUYKH, HE
Jexamye Ha ogHOM mpsmoil. HopManbHOE ypaBHEHHE IJIOCKOCTH. B3auMHOE pacmosioKeHHe
miockoctell. I[lpsimast B mpocTpaHcTBe. YpaBHEHUE MPSAMOU, MPOXOAAIICH depe3 ABE 3a/laHHbIE
touku. KaHoHndeckoe ypaBHeHue mnpsimoii. [lapamerpuueckue ypaBHeHus. OOmiee ypaBHEHUS
npsiMoi B mpocTpancte. Ilepexon ot obuiero ypaBHeHUs NpSIMON K KaHOHUYECKOMY, a 3aTeM,

rapaMeTpu4eckoMy. BzauMHOe pacnonokeHue NpsiMbIX, NPSIMON U TIIOCKOCTH. JIMHUKM BTOPOTO
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nopsiaka. Knaccudukarus muauiA BToporo nopsaka. Dmmunc. ['unepobona. [Tapabona. [Tonspasie
U TapaMeTpUYeCKHe YypaBHEHHs OJIUIMIICA, TunepOonbl, mnapabonsl. Kpuele cmpoca u
npemioxkenus. Touka paBHoBecus. [layTuHHAss MOJEb pbIHKA.

Tema 3. Brenenue B MaTemMaTuyecKkuil aHanus. Teopus npeaenon

OyHKIUS NEUCTBUTENBHOTO mnepeMeHHoro. CrocoObl 3amanus (QyHkiuu. [loHsATHE ClIOKHON
¢ynkuuu. Apudmernyeckue neictBus Haa (QyHKOUSIMHA. DYHKIUM MOHOTOHHBIC, YETHBIC,
HEYETHbIE, IEPUOJUYECKUE, OIpaHUYEHHbIE W HeEorpaHuyeHHble. OCHOBHBIE 3JIEMEHTapHbIE
byukun. [penen uuncnoBoil mocnegoBarenbHOCTU. [loHATHE YMCIIOBOM MOCIEI0BATEIBHOCTH.
beckoneuno  mambie u OeckoHeyHO  OojblnMe — mociedoBarenbHocTd.  [lpenen
nociueaoBarenbHOCcTH. CBOMCTBA CXOAAIIMXCS MocienoBaTeabHocTel. CylllecTBOBaHUE Npesesa
OTPAaHMYEHHON MOHOTOHHOUM mocienoBareabHocTH. Yucno e. Ilpegen ¢ynkuuu. CoiicTBa
byHKIui, nMeronux npeaen. JlBa 3aMevyaTenbHbIX npeaena. 3aiada o HempepbIBHOM HaYHCIICHUU
MNpOLEHTOB. beckoHeuHO Manble W OECKOHEUHO OoJbIiMe (QYHKIHUM M HUX CpPaBHEHUS.
HenpepeiBHocTh pyHKIMH. CBOiicTBa (yHKIMH, HEMPEPHIBHBIX B Touke. CBOWCTBa (DyHKIHIA,
HEeNpepbIBHBIX Ha oTpe3ke. [loHsTHEe paBHOMEPHON HEMPEPHIBHOCTH.

Tema 4. [ludpdepenuumanbuoe ucuncieHne QyHKIUN OTHONW MEPEMEHHON U €ro MPUIOKEHHS K
UCCJICIOBAHUIO (DYHKIIHIA

[TpousBogHas. ['eoMeTpUYECKHII CMBICI MTPOU3BOJHON. YPAaBHEHUE KAcAaTEIbHOM M HOPMAIIA K
rpadpuxky auddepeHurpyeMoil (QyHKIMH. DKOHOMHUYECKUH CMBICH Mpou3BogHOW. I[lpaBuna
muddepenipoanus. IlpousBogHble 3iaeMeHTapHBIX (QyHKuuH. I[IpomsBogHas oOpaTHOM
¢yukuuu. Jlorapudmuueckas mnpousBoaHas. Jluddepenuupyemocts (ynkiuu. [loHsTue
nuddepennmana. CBONWCTBO WHBapuaHTHOCTH (opmbl auddepeHnnana MmepBoro MopsaKa.
[TpousBogupie U auddepeHnmansl BbicIIUX MOpaakoB. JuddepenuupoBanune QyHKIMH,
3aJaHHON mapaMmerpuyecku. OCHOBHBIE TeopeMbl O JupdepeHIpyeMbIX (QYHKIUAX.
IIpuMmeHeHne Npou3BOAHOM K HaxoxkAcHUIO npenenos. [IpaBuno Jlonurana. Ilpumenenune
T depeHIMaTbHOT0 UCUYMUCICHUST K UCCIeoBaHMIO (yHKUMHA. YcClI0BHE MOHOTOHHOCTHU
(GYyHKIMM Ha 4YMCIOBOM HpoMexyTke. HeoOxoaumoe M J0CTaTOUHOE YCIOBUS JKCTpeMyMma
¢yHkuun B Touke. Hambonbliee W HauMeHblee 3HAUeHUs (YHKIMU Ha OTpe3ke. BhImykibie
¢yukuuu. Toukm meperm6a. Acumnrtorel rpaduka Qyskuuu. IlomHas cxema o06mero
uccienoBanus GyHKUMU U nocTpoeHue ee rpaduka. [Ipumenenne B skoHomuke. [IpenenbHbie
MIOKa3aTeIM B MUKPOIKOHOMHKE. DJIACTUHYHOCTh SKOHOMUYECKHX IOKas3aTesned. Makcumusanus
npubsui. Knaccndyeckne Metossl ontuMuzanui. OyHKIUU cripoca U npeanoxeHus. OyHKuus
nojne3HocTH. Kpussle Oe3paznuyms.

Tema 5. HTerpanbHoe ucurciaeHne QyHKIUU OJHON epeMeHHON



[TepBooOpasnas dyukius. Heonpenenennsiii nHTErpan. OCHOBHBIE CBOWCTBA HEONPEICIECHHOTO
uHTerpana. Tabnuia OCHOBHBIX MHTErpalioB. VMHTErpupoBaHHME MOJCTAHOBKOW WIJIM 3aMEHOU
nepeMeHHoil. MHTerpupoBanue 1O dYacTsM. VIHTErpupoBaHHE pPAUOHANBHBIX (DYHKIHI.
Paznoxxenune paruoHaJIbHOW JpoOM HA MPOCTEHIIHE. NHTerpupoBanre mpoCTEHIINX
paunoHanbHbIX ApoOeil. Hekoropele kiaccel uHTEerpupyembix ¢(yHkuuidl. HMHTerpupoBanue
HEKOTOPBIX UPPALMOHATBHBIX (PpyHKIMH. WHTerpupoBaHue TPUTOHOMETPUUECKUX BBIPAKCHHIA.
WHTerpupoBaHie HEKOTOPBIX HPPAIMOHATBHBIX (YHKIHMHA C TMOMOLIBIO TPUTOHOMETPUYECKHX
noacTtaHoBoK. OmnpeneneHHpld MHTErpai. 3ajadd, NPUBOAAIIME K IOHATHIO OIPEIEICHHOIO
uHTerpaa. OCHOBHBIE CBOMCTBA OIIPENETICHHOIO HHTErpasia. MIHTerpail ¢ nepeMeHHbIM BEPXHUM
npenenoM. @opmyna HeroTona-JleiiOHuna. 3ameHa MepeMEHHON B OINPEAEIECHHOM HHTErpalle.
WuTerpupoBaHue IO 4YacTsAM B OIpeAeaeHHOM uHTerpane. llpunokeHuss ompeneneHHOro
uHTerpana. OOmas cxema MPUMEHEHHs OIpeNeIEHHOI0 MHTerpaja. BelumcieHue miomanm
KPUBOJIMHEHHOW Tpaleluy U KpUBOJIMHENMHOIO ceKkTopa. Beruncnenue mmnel gyru. I punosxenus
OTIpeNIeIeHHOT0 HTerpaja. Beraucinenue oobema Tena BpameHus. Berancienne oobema Temna 1mo
IIoHIaAM [apajUIeIbHOTO CeYeHHUs. BpluucieHue Iuiomiaad MHOBEPXHOCTU BpalllEHUS.
Hecob6cTBennble nHTerpaisl. Heco6ctBenHble nHTErpansl | poga u ux cBoifctBa. JlocTaTouHble
IPU3HAKU CXOJAMMOCTH HECOOCTBEHHBIX MHTErpanoB | poga [uis HeoTpuLATENbHBIX (QYyHKIUIL.
@®opmynel  Herotona-JleiiOHnma, 3amMeHa TIEpEMEHHOH, WHTETPUPOBAHHE 10 4YacTIM B
HeomnpeaeneHHoM uHTterpaie | pona. HecoOGctBennwsie unTerpansl Il pona. Hekotopsie
IIPWIOKEHUSI B DKOHOMHUKE

Tema 6. OObikHOBeHHbIE U DepeHIaTbHbIe YPAaBHEHUS

OObikHOBeHHbIE  AuddepeHnnanbable  ypaBHeHHs. OOBIKHOBEHHBbIE AU(QepeHInaIbHbIe
ypaBHeHud. 3anaya Komu. HauansHble ycioBus. Teopema o CyliecTBOBaHUM M €IMHCTBEHHOCTH
pemwenus 3agaun Komm. JluddepeHunanbHble ypaBHEHUS MEPBOTO MOpsAAKa. YPaBHEHHS C
pasfeNAOIMMUCA  TIEPEMEHHBIMH.  YPAaBHEHHUs, [PUBOAAIIMECS K  YpPaBHEHMSIM €
pa3leNAOIMMHUC  NEPEMEHHBIMU.  YpaBHeHME bepHymin. YpaBHEHMS B ITOJIHBIX
muddepennmanax. 3agauu, TPUBOASININE K TOHATHIO au(depeHInaibHOro ypaBHeHus 1-To
nopsaka. luddepennnanbapie ypaBHEHUS BBICIINX MOPsAAKOB. [uddepeHnnanbabie ypaBHEHUS
BBICIINX NOPAAKOB. OCHOBHBIE IOHATHS. YPAaBHEHHUS BBICHIMX IOPSJIKOB, IOIYCKAIOIINE
MOHWWXKeHUe nopsanaka. Jluneitnsle ogHOpoHbIe MU depeHIanbHble YpaBHEHUSI 1-TO MOPSIIKa.
CaotlicTBa ux pemeHuii. @yHIaMeHTallbHAs CUCTEMA peleHui audQepeHuanbHbIX YpaBHEHUH.
Obmee pemenue. Jlnneitnsie oqHopoaHbIe AU depenmanpabie ypaBHeHusa. CTpykTypa o01ero
pelLIeHHs] HEOAHOPOIHOTO ypaBHEHUs. JIuHelHble ogHOpoaAHbIe Tu(depeHnaTbHble YpaBHEHUS
2-T0  TOpsAAKa ¢ TOCTOSHHBIMH  Kod(¢uiueHtamu.  JIMHEWHbIE  HEOIHOPOIHBIE

muddepeHIManbHble YPaBHEHUS 2-TO TOpSAAKAa C TOCTOSHHBIMU Koad¢uuueHtamu. Merton
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OnpefieNieHUs] YacTHBIX pEIIeHUH MO BHUAY MpaBol vacTu ypaBHeHHs. JuddepeHunaabHbe
YpaBHEHHS 1-TO TOPSAJKA C MOCTOSHHBIMH Kod(pduuueHtamu. Anmapat JudepeHIInanTbHbIX
YPaBHEHUI B 3KOHOMHUKE.

Tema 7. luddepenunansHoe ucurcieHne PyHKIUNH HECKOIbKUX EPEMEHHBIX

OYHKIIUA HECKOJIbKUX MepeMeHHbIX. [loHaTHe nelcTBUTENbHOW (DYHKIIMH M JICHCTBUTEIBHBIX
nepeMeHHbIX. ['paduk QyHKIMU IBYX ACHCTBUTEIBHBIX MEPEMEHHBIX. JIMHUUM M TOBEPXHOCTH
ypoBHs. Ilonsitne o ckamsgpHom moie. Ilpexgen (GyHKIMM HECKONIBKUX IE€PEMEHHBIX.
HenpepriBHOCTS  (yHKUIMH HeCKOJbKUX mnepeMeHHbIX. Juddepennupyemocts (yHkumn
HECKOJIbKUX TMepeMeHHbIX.  YacTHble NpPOU3BOAHBIE (PYHKIHMH HECKOJIbKHUX MEPEMEHHBIX.
[IpousBonnas mo HampasieHuto. ['pamuent. Ilonstue muddepenunpyemoctn ¢GyHKIHH U
JNEHCTBUTENBHBIX IEPEMEHHbIX B Touke. HeoOxogumble M JOCTaTOYHBIE  YCJIOBHUSA
mubdepentmpyemoctd.  uddepenunan QyHKIMM HECKONBKHX IepeMeHHbIX. [IpaBuia
mubdeperpoBanus  cnoxkHoil  QyHkumu. JuddepenurpoBanue (QYHKIUU HECKOJIBKHX
nepemenHblX. uddepenunpoBanue (yHKIMNA, 3aJaHHBIX HEsBHO. KacarenbHas IJIOCKOCTb.
['eomerpuueckuii cmbicn auddepennnana. YacTHble MTPOU3BOAHBIE BBICIIUX IMOPSIKOB.
HezaBucumocTs pesynbrata OoT mnopsanka auddepenuupoBanus. Juddepennuans BbICIINX
nopsakoB. MccnenoBanrue (GyHKIMH HECKOJIBKHX MEPEMEHHBIX. JKCTpeMyM (.H.M. Y CIOBHBIN
skcTpeMyM (.H.1. Hanbonpmiee 1 HamMeHbIIee 3HaYeHUS (.H.II. B 3aMKHYTOM OTPaHUYCHHOM
MHOecTBe. IIpuMeHeHne B 3asayax SKOHOMHKHU. [IpuObLIE OT MPOM3BOACTBA pa3HbIX BHJIOB
OpoaAyKUIuM. MakcuMM3aluu NpUObUTM  MPOU3BOACTBA OJHOPOAHOM MpOAyKIMU. MeTton
HAaUMEHBIINX KBAJPATOB.

Tema 8. Psbl

Uucnossie psaabl. OcHoBHBIE MOHATHS. CxoaumocTs psiaa. HeodxonuMelil npru3HaK CXOAUMOCTH.
["apmonnueckuit psia. Psnbl ¢ MONOXKUTENbHBIME 4YiICHaMU. PSIbl ¢ 4leHaMH MPOU3BOJIIBHOTO
3Haka. CtenenHsble psbl. O01IacTh CXOAUMMOCTH CTENEHHOTo psiaa. Psan Makiopena. [Ipumenenue
PAIOB B IPUOIMKEHHBIX BHIYUCICHUSAX.

Tema 9. Teopus BeposTHOCTEN

Coobbitusa. Knaccudukanus coOwituii. CrydaiiHoe coObiTue. IlpocTpaHCTBO 3I€MEHTapHBIX
coObiTuil. Anrebpa coObiTuil. KoMOMHATOpHBI METOJ BBIYUCICHHMS 4YHCIA MCXOOB,
cocTaBstonux coopiTue. BepostHOCTh coObITHsI. CTaTHCTHUECKAsT BEPOSITHOCTh. Kitaccudeckoe
ONpefiefieHue  BEPOSITHOCTH  COOBITUS.  AKCHOMAaTHYEeCKOE  ONHUCAaHUE  BEPOSTHOCTH.
['eomerpuueckuii coco6 mojcuera BeposTHOCTH. IIpeamer Teopun BepositTHocTell. OCHOBHBIE
TEOpEMBbl TEOpUU BeposTHOCTEN. CIENCTBUS M3 aKCHOM TEOpUU BEPOSTHOCTEH. Y CIIOBHas
BEpPOSATHOCTh. [IpyHIMN yMHOXKEHHs BepoATHOCTeH. PopMysa NOJIHON BeposTHOCTH. DopMmyina

baiieca. 3aBucumble 1 He3aBUCHMBbIE COOBITUS. TeopeMa yMHOKeHUs BeposiTHOcTel. [loBTOpeHue
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HE3aBUCHUMBIX HUCTIBITaHUH. [locmeoBaTenbHOCTh HE3aBUCUMBIX MCTIBITAaHUN (cxema bepHyrum).
®opmyna bepnymm. JlokanbHas W uHTerpaibHas TeopeMbl MyaBpa-Jlamiaca.  Teopema
ITyaccona. BeposTHOCTb OTKJIOHEHHSI OTHOCHUTENIBHON YacTOTBI OT IOCTOSIHHOW BEPOSITHOCTH B
HE3aBUCUMBIX HcnbITaHuAX. CiydaiiHble BenuuyuHbl. OnpeneneHue Ciy4yalHON BEIUYMHBI.
3aKkOHBI pacnpeieeHus TUCKPETHON CIydyalHOW BEMYMHBI. BUHOMHHaIbHOE pacmnpeesieHHE.
3akon pacnpeneneHusi Ilyaccona. IT'eomerpuueckuit 3akoH pacnpezaesnenus. Yucnosbie
XapaKTePUCTHKU JAUCKPETHBIX CIIyYalHBIX BeMWYHMH. VHTerpanbHas (QYHKIHS pactpeeICHUs.
Marematnueckoe oxuaaHue M ero cpoictBa. Jucnepcus CpoiictBa aucnepcuu. CpenHee
KBaJpatuueckoe oOTkiIoHeHue. [loHarne o MoMmeHTax pacnpeneneHus. OnpeneneHue
UHTETpaIbHON (QyHKUIUHM pacnpenenenus. CBOMCTBa MHTETPaIbHON (YHKUIUHU pacHpeaeIeHHUs.
I'padux wunTeTpampHON (yHKIME pacnpeneneHus. HempepbiBHBIE CiydaiiHble BEJITMYMHBI
Hubdepenunansuas  QyHKUMS  paclnpeieNieHuss U OCHOBHBbIE  cBOWcCTBa.  UYmMcnoBbie
XapaKTEPUCTUKU HEMPEPBIBHBIX CIIyYalHbIX BeIUYHH. HeKoTopbie 3aKOHBI paclipeesIeHUs H.C.B.
PaBHOMEpHOE PpACIIPENEIICHUE H.C.B.; DKCIIOHEHLMAJIbHOE paclpesesneHue H.c.B. HopmanbHOE
pacripeiefiecHue HENpepbIBHOM ciydaiiHoW BenuuuHbl. Pacmpenenenue [Maycca. I'paduk
IUIOTHOCTU ~ pacHpeesiCHuUs. YucioBble XapaKTEPUCTHUKUA HENPEPBIBHOW  BEJIMYHUHBI,
pacnpeneneHHON 1o 3akoHy [‘aycca. BeposTHOCTh momnagaHus HOPMaIbHO paclpeiesIeHHOU
CIIy4ailHOM BEJIMYMHBI B 33IaHHBIN HHTEPBaJ. BelunciaeHne BEpOSITHOCTH 3aJaHHOTO OTKJIOHEHHUS
CIly4ailHOM BENMYMHBI OT €€ cpenHero 3HaueHus. COBMECTHOE pachpefielieHue ClydyailHbIX
BeNMYMH. MHOromepHas ciydaiiHas BenuunHa. COBMECTHOE pacIpeiesieHHe JIBYX JAMCKPETHBIX
CIIy4aiiHbIX BeMWuYWH. JIBymMepHas HempepbIBHas ciydvaiiHas BenuunHa. CBoiicTBa (GyHKIUU
pacnpenesneHns U JI0OTHOCTH paclpeeseHUs] IBYMEPHOM Cily4aiiHOW BenunHbl. HezaBucumocts
JIBYX CIy4alHbIX Benu4MH. DyHKIMM ciay4ailHelx BenuuuH. KoBapumanus u kosdduuueHt
Koppemsiiuu ¢.B. OmnpeneneHne (yHKIHHM CIydyallHBIX BeIHUYWH. PacmpeneneHue CymMMbl ABYX
ciy4JaifHbIx BennurH. KoBapuarus v koahGUIMeHT KOppemsiun cay4yailHeix BenuunH. CBOMCTBa
KO3 duIMeHTa KOppeNIUU. 3aKOH OOJIBIINX YUCEN. Y CTOWYMBOCTD CPEIHET0 apU(PMETUUECKOTO
3HaueHusl ciydaiiHoil BenuuuHbl. HepaBenctBo YeObimeBa. Teopema YeOsimena. Teopema
bepuynnu. LlentpanbsHas npenenbHas Teopema

Tema 10. MaTemaTuyeckas cTaTUCTUKA

OCHOBHBIE TOHSTHUS MAaTEMaTUYECKOW CTATHUCTUKHU. 3aJadyd MaTeMaTHYeCKOW CTaTHUCTHKH.
['enepanbHasg coBokynHocTh. Beibopka. Cratuctuueckoe pacnpezaeneHue Bbioopku. [lomuron.
['ucrorpamma. OMnupudeckas GyHKIUs pacrpenenenus. CTaTUCTHYECKUE OLEHKHA HE3aBUCHUMBIX
napaMeTpoB pacmnpenerneHus. YnucaoBble XapakTepUCTUKH BBIOOPKU. CIOCOOBI UX BBIYMCIICHUS.
CratucTuyeckre OLEHKHM HEM3BECTHBIX IapaMeTpoB pachpeseneHus mo BbiOOpke. CBoiicTBa

OIICHOK. Toueunsie OIICHKHU MaTEMAaTHYCCKOTI'O OKUAAHUA U JUCIICPCHUH. I/IHTepBaJ'II)HBIe OIICHKH.
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JloBepuTtenbHble HHTEPBaAJIBL. METObI HAX0KAEHUS OLIEHOK [TapaMeTPOB pacnpeneneHus. Meron
MOMEHTOB. MeToJ] MaKCHUMaJIbHOTO IMpaBIONOA0OMA. MeToJ HauMEHBIIUX KBaJpPaTOB.
Craructuueckasi runote3a. AnbTepHaTuBHas runore3a. Crarucruueckuil kpurepuit. [Iposepka
cratTucTuyecko runore3bl. Kputepuit 3HaumMoctu. Kputepuil corjacus. OJIE€MEHTHI
KOppeJsiMOoHHOro aHanu3a. KoppensiuuonHas cBsa3b. Perpeccus. YpaBHenue perpeccun. Turbl
PErpECCHOHHBIX Mojelel. JIMHelWHas KOppessALMOHHAs 3aBUCHMOCTb M IIPSMBIE PErpECCHH.
OTpIcKaHME MMapaMETPOB PETPECCUU 110 TPYNIUPUPOBAHHBIM JaHHBIM. OTBICKAaHHUE MapaMeTPOB
perpeccuy MO CrpyHNIUPUPOBAHHBIM JaHHBIM. BbiOopouHblii koddduimeHt. BbiGopounsbiii
KO3 UIIMEHT KOPPEISILUU U €r0 CBONCTBA.

Tema 11. ®unancoBas MaTeMaTHKa

ITpocteie npoueHTsl. [IponieHTHBIE cTaBKU, (OpMyIbl HapalleHus. J(MCKOHTUPOBAaHUE U YYET.
Crnosxuble poreHTsl. @opMyiibl HapaieHusi. HomunaneHas u 3Q¢deKkTuBHAs CTaBKU MPOLICHTOB
u ux yuyet. HenpepsiBHbIe NpoLeHTHI. PacueT cpoka ccyipl M MPOLEHTHBIX cTaBoK. Hauuciaenue
IIPOLIEHTOB B YCJIOBMSIX MHQISALMM 1O IPOCTHIM U CIOXKHBIM IpolieHTaM. PUHAHCOBBIE PEHTHI.
@®opmyiibl HapaleHHOW cymMMbl. DOpMysbl COBPEMEHHOM BEIWYMHBI. 3aBUCUMOCTb MEXKIY
COBPEMEHHOM BETMYMHON 1 HapalleHHOW cyMMOM peHThl. HekoTopsie mpuioxkenus GuHAHCOBON
MareMaTtuku. KoHBepcus BaliOThl M HA4yMCIEHHE NpoueHToB. lloramenue 3aJ0KEHHOCTH
yacTaMu. llepemeHHas cymma cuera M pacyeT NPOUEHTOB. [3MeHeHHE yCIIOBHHM KOHTPAaKTa.

Monenu onepanuii ¢ IEHHBIMU OyMaramu.

4. Marepuajbl TeKylIero KOHTPOJIsl yCIIeBAeMOCTH 00y4aromuxcs u (poH1 OlleHOUYHBbIX
CPeACTB MPOMEKYTOYHON ATTECTALMHM 110 JUCHHUILIIMHE
4.1. Tekyuiuii KOHTPOJIb yCIIEeBAEMOCTH

4.1.1. ®opMbI TEKYHIEr0 KOHTPOJIS YCIIeBAEMOCTH

B xonme peanmzanmu AUMCUUIUIMHBI MCHOJIB3YIOTCS CIEAYIOIIAE METOAbl TEKYUIErO0 KOHTPOJIS
YCIEeBAaEMOCTH O0YUaIOITUXCS:

— MPY POBEICHUU 3aHATUN JIEKIIMOHHOTO THIIA: OIPOC.

— IIpU MIPOBEJICHUH Ta0OPATOPHBIX pabOT: KOHTPOIIbHAs padoTa.

— TMpY TPOBEJCHUUN 3aHATUN MPAKTHYECKOUN MOATOTOBKU: KOHTPOJbHAs paboTa (B TOM YHUCIE C
MPUMEHEHUEM JAUCTAHIIMOHHBIX 00pazoBaTenbHbIX TexHonorui (J10T)).

— TIPY TIPOBEJICHUN KOHTAKTHOW CaMOCTOSITEIHHOM paOOTHI: KOHTPOJIbHAS padoTa.

4.1.2. MaTepuajibl TeKyl1ero KOHTPOJIsl ycleBaeMOCTH

TCKYH_[Hﬁ KOHTPOJIb IPCANOJIAracTt BbIITOJIHCHHUEC CEMH JOMAITHUX KOHTPOJBbHBIX pa60T 1o
HHJAWBHUIYaJIbHBIM BaApHUAHTaM.

Tunosvie OYEHOUYHblE Mamepuaivl no meme 1:
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OBPA3EIl 3A/IAHUS na noManmHi00 KOHTPOJIbHYIO padoTy Ne 1

1. Jlns nmanHOTO oOmpenenuTeNsi A HaWTH MHUHOPBI W anreOpanvecKue JAOTOTHEHUS
37eMeHTOB &j,83;. BerunciuTh onpenennuTens A: a) pa3aokuB €To 10 IEMEHTaM I-0i CTPOKH;

0) pa3JIoKUB €ro 10 JIEMEHTaM |-TO CTOJI0Ia; B) MOJYYHB IPEABAPUTEILHO HYJIU B I-0i CTPOKH.

11 -2 0

36 -2 5 .
A= =4, ]=1

10 6 4

2 3 5 -

2. Jlanbl nBe matpunsl A u B. Haiitu: a) AB; 6) BA; B) A™; r) AA™.

2 -1 -3 2 -1 -2
A=|8 -7 -6| B=|3 -5 4
-3 4 2 1 2 1

3. IIpoBepUTh COBMECTHOCTH JIMHEHHON CHUCTEMbI ypaBHEHHU M B CIy4ae COBMECTHOCTH
pemTh ee: a) mo gopmynam Kpamepa; 06) meromom 'aycca.
2X; + X, +3X5 =7,
2%, +3X, + X5 =1,
3%, + 2X, + X3 =6.
4. IIpoBepUTbh COBMECTHOCTb JIMHEHHON CHUCTEMbl ypaBHEHMH M B clIydae COBMECTHOCTHU
pemuTsh ee: a) o popmynam Kpamepa; 6) meronom ['aycca.
3%, +2X, —4X%X; =8,
2X%, +4X, —5%; =11,
X; — 2%, + X3 =1
5. Pemuth 0AHOPOHYIO CUCTEMY JIMHEMHBIX aIreOpanyecKux ypaBHEHUH.
X, + X, + X3 =0,
2%, —3X, + 4%, =0,
4%, —11x, +10x; =0.
6. PemiuTh 0HOPOIHYIO CUCTEMY JIMHEWHBIX anreOpandyeckux ypaBHEHU.
5%, —6X, +4X; =0,
3%, —3X, + X3 =0,
2X%; —3X, +3%; =0.
Tunogvie oyenouHvle Mamepuavl no meme 2:

OBPA3EII 3AJIAHUS na nomManmHi00 KOHTPOJIbHYIO padoTy Ne 2

1. lanbt BekTOpsl a=2i —3j + k,b=j+4k,c=5i+2j—3k .
Heo06xoaumMo: a) BEIYMCIUTH CMEIIAaHHOE MTPOU3BEICHHE TPeX BEKTOpoB &, 3D, C; 0) HaiiTh

MOAYJIb BEKTOPHOTO MNPOU3BCACHHA BCKTOPOB 33., 2C; B) BBIYUCIIUTL CKAJIAPHOC IMPOU3BCACHUC
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JIBYX BEKTOpOB D, -4C; T) mpoBepuTh, OyAyT M KOJUIMHEAPHBIMH WJIM OPTOTOHAIBLHBIMH J[BA

BEKTOpA @, C; /1) IPOBEPUTh, OYIyT JIM KOMIUIAHAPHBI TPU BekTopa &, 2b, 3c.
2. lanbl BepuinHbl Tpeyronbauka A(-2,4), B(3,1), C(10,7) . Haiitu:
a) YpaBHEHHUE CTOPOHHI AB;
0) ypaBHeHue BbicoThl CH,
B) YypaBHEHHE MeauaHbl AM,
r) Touky N nepeceuenus menuansl AM u BoicoTel CH,
1) YpaBHEHHE MPSMOU, Ipoxo el yepe3 BepmuHy C napamienpHo cropone AB;

e) paccrosinue oT Touku C g0 mpsimoit AB.

3. CocTaBUTh KAHOHMYECKHE YpaBHEHUS: a) dJumnIiica; 0) runepOoisr; B) nmapadoisl (4, B -

TOYKH, JISKAIUe Ha KpuBoW, F - ¢okyc, a - Oosbiias (aeiicTBUTENbHAS) TIOIYOCh, D - Manas

(MHMMasl) TOJyOCh, & - DKCLEHTPHUCUTET, Y=1KkX - ypaBHEHHME acUMOTOT rumnepoosusl, D -

JTUPEKTpUCa KPUBOMA, 2C - (OKYCHOE pacCTOSIHUE), €CIH

a).b=15 F(-10,0) 6).a=13, & =14/13; B).D:x=-4.

4. 3amucaTb ypaBHEHHE OKPYXKHOCTH, MpPOXOMALICH dYepe3 BEpIIMHBI THIIEPOOIIBI

12x% —13y? =156 u umeromeit nentp B Touke A0, -2).
5. TIocTpOUTh KPUBYIO, 33JaHHYIO yPaBHEHHEM B MOISAPHOIN CUCTEME KOOPAUHAT
r=2sin4gp

Tunoswie OYEHOUYHblE Mamepuaivl no meme 3:

OBPA3EL 3AJIAHUS na noMaliHiOI0 KOHTPOJIbHYIO padoTy Ne 3

L Hai o i x? —5X +6
. aAUuTHU 1Ipeacia HKIINN Mm—————
PeACT QYK x>2 X2 —12x + 20

3x® —5x% +2

2. Haiitu npenen ¢pyHKIIH (111 r-a———
pexer by x>0 2X° +5x% — X
5
. . X =2x+4
3. Haiitu npenen ¢pyHximu im —F———
x>0 2X" +3x° +1

y . 2% +3x-5
4. Haiitu penen dyukuun  lim-—5———
x>o (X7 —2X° +1

2
X*+x-12
5. Haiitu mpegen pynkmuu  lim

x=53 3/ X—2 —/4—X

-3x
X+4
6. Haiiti mperen pyHKIMH lim (—j
x>o\ X+8

7. Haittu npenen pynkuuu | 2+3)"
' PEACI GYHIEH e 5x 17
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8. Haiitu mpenen, uCoib3ys SKBUBAICHTHBIE OECKOHEYHO Majible (YHKIIUU

_ In(l+3x2)
IXILT(} x® —5x°
9. UccnenoBarh AaHHYIO (PYHKIIUIO HA HEMPEPHIBHOCTH U TIOCTPOUTH €€ rpaduk
X+1, x<0
f(x)=4(x+1)%, 0<x<2
—X+4, X>2

10. UccnenoBath JaHHYIO (QYHKIUIO HA HEMPEPHIBHOCTH B YKA3aHHBIX TOYKAX

f(x) =53 _1; X, =3,% =4
Tunogble OUEHOUYHblEe Mamepua.flbl no meme 4

OBPA3EIl 3AJJAHUS Ha noMalmiHIO KOHTPOJbLHYIO padoTy Ne 4

1. Haiitu npousBoanyto pyHKuuu Y= 2x° —4/ x* +1/ X+3\/;

2. Haiitu npousBonHyto QyHKIMH Y = m +4/(x-2)°
3. Haiitu npousBoanyto pyHkuuun Y = sin® 2x-cos8x°

4. Haittu nponsBoanyto Gynkmun Y = arcctg 25x-In(x-4)

5. Haittu nponssommyto dynxmmm Y = tg* 3x-arcsin 2x°

_ 9arctg(x+7)

6. Haiiti mpon3BoaHyIO QYHKINU ( 1)2
X —

7. Hcnonb3ys merton jorapudmuyeckoro audQepeHIupoBaHus, BBIYUCIUTH MPOU3BOAHYIO

VXx+7(x=3)*

HKIIIA Y =
by y (x+2)°

X2 —2X+2
8. ITpoBecTH TONHOE HCCNenoBaHNe QYHKIUU U TOCTPOUTH € TpaduK Y = 1
X p—
Tunogvle oyeHouHble Mamepuanst no meme 5:

OBPA3EIL 3AJAHUS Ha 1oMalIHIOI0 KOHTPOJIbHYIO padoty Ne 5

1. Haiftu HeonpeeneHHbli HHTErpal. Pe3ynbTaT HHTErpupOBaHUS IPOBEPUTD

nuddepeHnrpoBaHreM

[sin* 2x cos 2x dx
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2. Haiitu HeompeeneHHbIi HHTErpaji. Pe3ynpTaT HHTErpUpOBaHUs TPOBEPUTH
g depeHIpoBaHuEM

2-3X
X2 +2

| dx

3. Haiitu HeonpeneneHHbIi nHTErpaj. Pe3ynbraT MHTErpUpOBaHUs IPOBEPUTH
nuddepeHnpoBaHUEM

1-2x —x3

[————dx

1+ x2

4. Haiitu HeomnpeieeHHbIN HHTErpall. Pe3ynbTaT HHTerpupoBaHus IPOBEPUTH

nuddepeHnrpoBaHUEM
[ (x+2)e™ dx
5. Haiitu HeonpeienieHHbIH nHTerpai. Pe3ynbraT HHTErpUpOBaHUs TIPOBEPUTH
nuddepeHIrpoBaHUEeM
J 3x% +20x +9
(x* +4x+3)(x+5)

6. BeIauCIuTh OHpG,Z[CJICHHBIﬁ HUHTErpajl C TOYHOCTBIO JO ABYX 3HAKOB IIOCIIC 3aIIsTON

V3
[ x3/1+x? dx
0

. . 2
7. Haitrn miomans GUTypEI, 3aKII0UeHHO Mesk Ty TuHHaME X =3, Y =3X u ockio OX.

HOCTpOI/ITB YCPTCIK.

8. BerancnnTh 00beM Tena, 00pa3oBaHHOTO BpalieHneM BOKpyT ocu OX Gurypsl, orpaHu4eHHON

2
napabonamu Y=X u Y= \/; . IlocTpouTh uepTex.

Tunosvie OYECHOUYHblEe Mamepuailbl no memam 6,7:

OBPA3EL 3AJAHUS na 1oManiHi00 KOHTPOJIbHYIO padoTy Ne 6

3aganue 1. Haiitu obmiee pemenue (o0muit uaTerpain) nuddepeHuaibHoro ypaBHeHHs.

Crnenarb mpoBepKy.

e ¥dy = xdx

3aganue 2. Haiitu oOmumii naTerpan (oduiee pemienue) nuddepeHaibHOro ypaBHEHHS.

Crnenarb mpoBepKy.
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3ananue 3. Haittu pemenue 3anaun Komm s quddepennmansaoro ypasuenus. Caenartb

MIPOBEPKY.
2
X
3ananue 4. Haiitu obmiee pemenue nuddepenimanpaoro ypasuenus. Caenath IpoBEpKY.
y" =3y + 2y = (1 - 2x)e*
3ananue S. Haiitu o6miee pemenue auddepennuansHoro ypapaeHus. Craenarsh IpoBepKy.
y" — 4y + 4y = —e* sin 6x

Tunoesvie OYEHOUYHblE Mamepuaibl no meme 8-11:

OBPA3EIL 3AJJAHUS Ha noMaliHIO KOHTPOJLHYIO padoTy Ne 7

3ananue 1. Haiitu nonusiii auddepenunan QyHkuuu
Z = arctg X + [y
3ananme 2. VcciieoBaTh Ha JTOKAJIbHBIN SKCTPEMYM (DYHKITHEO
7 =1+15x - 2x* - xy - 2y?
3ananue 3. /lannbie 00 OCHOBHBIX ()OHIAX MSITU 3aBOJOB X (MIIH. py0.) U 0ObeMe

BBIMTYCKaeMOM UMH NPOIyKIuu Y (MIIH. py0.) IpUBEIEHBI B TA0IHULIE:

X 20 30 40 50 60
y 25 28 34 36 45

HOJ’II)SYSICI) MCTOAOM HAMMCHBIINX KBAAPATOB, allIIPOKCUMHUPOBATH JJAHHLIC JIMHEHHOM

3aBHCUMOCTBIO Yy = ax + b. Haiitu mapamerps! a u b. Onpenenuts NOrpemHocTb

npubimxenus. C MOMOIIBIO MOJTyYEeHHOH 3aBUCUMOCTH ONPEAENIUTh NPUOIMKEHHbIE 3HAUYCHUS
00BEMOB BBIITYCKa€MOM MPOAYKLUHU MPU OCHOBHBIX (poHAax 30 muH. pyO. u 50 miH. pyo.

Crenatpb yeprex.

3aganue 4. Haiiti 0611aCTh CXOIMMOCTH CTEMIEHHOTO Psjia
0 n

3
> X
r— n!
3ajanne 5. BeruucianTe NpUONIHKEHHO € TOYHOCTBIO A  ONpeIeNeHHBI HHTErpa,

UCTIONB3Ysl pa3ioKeHUEe MOJBIHTErpaJbHONM (yHKIMU B psang MakiopeHa. OGocHOBaTh

JOCTHXKEHNE TpeOyeMOoil TOUHOCTH.

A = 0,001

¢ dx
[

17



4.2. IIpomMexyTOUYHASI aTTeCTALMSA

4.2.1. Ilepeyenb KOMNETEHINH ¢ YKa3aHHEM 3TanoB UX (JOPMHUPOBAHUS B Mpolecce OCBOCHHSA
oOpa3oBaTtenbHOi nporpammel. [lokasaTean u KpUTEPUH OLleHUBAHUSI KOMIIETEHIIUI C Y4eTOM

Tana ux GopMUpoOBaAHUA

OCYIIECTBIATH cOOp U
aHallu3 JaHHBIX, B TOM

YHCIIE W3 OTKPBITHIX
HCTOYHHKOB,
HEOOXOIMMBIX JUIs
pelIeHus
IIOCTABJIEHHBIX

YIIpaBJICHYECKUX 3a]1a4,
C HCII0JIb30BAHUEM
COBpPEMEHHBIX

HHCTPYMCHTOB

N3 OTKPBITBIX UCTOYHUKOB

Kon HaumenoBanue Kox HaumenoBanue 3Tamna
OCBOEHUS KOMIIETEHIINHU
KOMIIETEHIIUNA | KOMIIETEHIINH JTamna OCBOCHUSI
KOMIIETEHIIUHA
OIIK OC-2 Crniocoben OIIK OC-2.1 Crniocoben cobuparp

HNEPBUYHYI0O M BTOPUYHYIO

uH(bOpMaIMIO, B TOM YHCIE

JT1an ocBoeHHUA
KOMIIETCHLUHU

HNHaexc KoMIeTeHIUA

Kpurepuii ouennBanus

OIIK OC-2.1

[ ]
peneBaHTHBIE

9JICMCHTBI

[TonOupaer

AJie MIPOBCACHUA

KOpPCIEINUOHHOI'O aHaJIn3a

° OmnuceiBaeT

ITOJICHCTEMBI CHUCTEMBI
BBICOKOT'O YPOBHS, B KOTOPBIC
BKJIFOYCH OOBEKT.

. Ormpenenser B KakoM
clly4ae TOJXOTUT Ta, WIH
WHas TPOIEHTHas CTaBKa,
OIICHHUBACT yCIOBUS

IpeaO0CTaBJICHUA KpEAUTa

3HaAa4YMUMBbIC

1. Buiopannvie Kpumepuu
UMem HenocpeoOCmBeeHHYI0 C653b C
3a8UCUMOU NepPeMEeHHOU

2.

Komopbvle 6CMmMpOeH obvexm Kax

Ha3zvieaem 6ce cucmemoi, 6

noocucmema.
3.

obvexkma

Touno onpedensem mecmo

6 cucmeme 0Oouee

6blCOKO20 YPO6HA
4.

Kpeouma

Ycnosuss  npeoocmasnenus
onpeodenenvl  MOUYHO.
Ilpoyenmnas cmasxka nooobparna c

yciaosuem, yKa3adHHbIM 6 3a0aue
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JTamn 0CBOCHUs! HNHupexc komnereHuK Kpurepuii oneHnBanus
KOMIIeTeHIIUH

5. Xapaxmepusyem  enusuue
obvekma Ha cucmembl 0Oojee

6blCOKO20 YPOBHAL.

4.2.2. ®opma u cpeacTBa (MeTOAbI) MPOBeIEHUS MPOMEKYTOUHOM ATTECTAIUU:

[TpomMexxyTodHast aTTecTamus MPOBOIUTCS B popme: sk3aMeHa (B popmMe OTBETOB Ha OTKPHITHIC
BOIPOCHI IO MaTeMaTHUYECKUM TeMaM B YCTHOM (opMe U pellieHus: TUIIOBbBIX 3a/1a4)
4.2.3. TunoBble OLEHOYHbIE CPEACTBA

10.
11.

12.
13.

14.

Tunosble BONPOCHI K MPOMEKYTOYHOMN aTTecTAlUMN

Martpunbl. Bugbl marpur (MaTpuia-cTpoka, MaTpulla-cToiOell, KBaapaTHas MaTpulla,
eIMHUYHAs U HyJIeBasi MATPHUIIA).
JluneiiHble omepanuu HajJ MaTpulaMu (YMHOXKEHHE MaTpULbI Ha YHUCIO, CIOXKEHUE U

BBIUMTAHUE MATPUILL).

YMHOKEHUE JBYX MATPHII.

Ornpenenurenu BTOPOro U Tperbero mopsiaka. CoiictBa ompenenuteneir. Crocodbl ux
BBIYHCIICHHE.

Onpenenurenu n-ro nopsanaka. CrocoObl BBIYUCICHUS OMpPEIEIUTENCH n-To MOpsIKa.
(MuHop u anredpandeckoe JOMOJHEHUE AJIEMEHTa MaTpullpl. Pa3noxkeHue onpeaenuTens
0 DJIEMEHTaM CTPOKH WJIM CTOJIOIA).

OOpatHas matpuiia. Beraucnenue oOpaTHON MaTpPHUIIBL.

PaHr mMaTpuiisl 1 criocoObl €ro BEIYHCICHUE.

Cucrema nuHEHHBIX anreOpanyeckux ypaBHeHuil. Pemenune cucrembl. Teopema
Kponekepa-Kanemnu. IloHsiTHE COBMECTHOM M HECOBMECTHOM, OIPEACICHHOW U
HEOIPEAEIEHHON CUCTEM; PABHOCWIIBHBIE CHCTEMBI YPABHEHUH.

Cucrtema n TMHEHHBIX YpaBHEHUH C n IEpeMEHHbIMU. PelieHne cucteM MeTo10M 00paTHOM
MaTpPHUIIbIL.

CucreMa n TUHEWHBIX ypaBHEHUH ¢ n nepeMeHHbIMU. Dopmynel Kpamepa.

Pemenue cuctem m ypaBHEHHUI C n TepeMEHHBIMU MeTOIoM ["aycca (MeT010M UCKITIOUeHUS
HEU3BECTHBIX ).

CucreMbl OAHOPOJHBIX JIMHENHBIX YPaBHEHUI.

Bekropsl. JluHelnble omepanuu Hajx BekTopamu. KoopauHatsel BekTopa. JIMHEHHBIE
OTIEpaIfK B KOOPJMHATHOM opme.

CkanspHoe MpOU3BEICHUE BEKTOPOB, ero cBoicTBa. CrnocoObl BbhlUMCIeHHA. JlauHa

BCKTOpa. Yron MCKAY ABYMs BECKTOpaMHU. YcaoBus NEpHNCHAUKYIIAPHOCTH ABYX BEKTOPOB.
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15.

16.

17.

18.

19.

20.
21.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.

33.

34.
35.
36.
37.
38.

BekTopHoe mnpousBefeHUsT BEKTOPOB, €ro cBoicTBa. CrmocoObl BBIYMCICHUS. Y CIOBHE
KOJUJINHEAPHOCTH BEKTOPOB.
CMemanHOoe MPOW3BEICHHS BEKTOpPOB, ero cBoiictBa. (CrocoObl  BBIYHCICHUS.

KommianapHocTh Tpex BEKTOPOB.

OOwee ypaBHEHHME NPSAMONM Ha IUIOCKOCTU. YTOJI MEXIY JABYMS MNpPSIMBIMH, YCIOBHS
[apaJUIEIbHOCTH U NEPIEHANKYJIIPHOCTU ABYX NPSAMBIX. PacCTOsSIHHME OT TOUKH 10 IIPSIMOH.
KanoHnueckoe ypaBHEHHE NPAMON. YTOJI MEXKIY IPSMBIMH, YCIOBUS NApajuICIbBHOCTU U
NEPIEHIUKYJIAPHOCTH IIPSIMBIX.

VYpaBHeHHE MNPSIMON C YIJIOBBIM KO3(G(GUIMEHTOM. YTojl MEXIYy HpPSIMBIMH, YCIOBHUS
NapaJuIeIbHOCTH U NEPIEHANKYJISIPHOCTH IPSIMBIX.

OO6miee ypaBHEHHE IJIOCKOCTH. Y paBHEHHE MIOCKOCTH B “OTpe3kax’”.

O6mee, KaHOHHUYCCKOC U ITapaMETPUUICCKOC YPAaBHCHUA HpﬂMOﬁ B IIPOCTPAHCTBC.

Onunc. Kanonnyeckoe ypaBHeHHe. OCHOBHbBIE XapaKTEPUCTUKHU.

['unep6ona. Kanonnueckoe ypaBHeHue. OCHOBHBIE XapaKTEPUCTUKHU.

[Tapa6ona. Kanonnueckoe ypaBuenne. OCHOBHBIC XapaKTEPUCTHKH.

[TonsiTue MHOXkecTBa. Oniepaliii HaJl MHOXKECTBAMH.

[Tonstue pynkuuu. OcHOBHBIE cBOMCTBA QYHKIUI. DiIeMeHTapHbIE (PYHKIIHH.

[Tpenen uucnoBoiil nocnenosarenbHocTH. Yucno e. HatypanbHbiii norapudm.

[Tpenen pyHKIMM B TOUKE U B OECKOHEUHOCTH.

Teopemsl o mpenenax QyHKIuA.

3aMeuaTelIbHbIE IPEACIIBI.

beckoneuno wmanbie u OeckoHeyHO Oonbmue QyHkiuu. Mx cBoiictBa. CpaBHEHUE
OECKOHEYHO MaJIbIX U OECKOHEUHO OOJIbIINX (DYHKIIUH.

OKBHUBaJICHTHbIE OECKOHEYHO Majible (YHKIMM M UX TNPUMEHEHHE INpPH BBIUYUCICHUH
IIPEJIENOB.

Omnpenenenne HeMpepbIBHOCTU (PYHKIIMU B TOUKE U Ha oTpe3ke. CBOWCTBA HENMPEPHIBHBIX B
TOYKE U Ha OTpe3Ke QyHKITUA.

Touku pa3pbiBa QyHKIMHU U UX KIaccu(UKALUS.

Onpenenenue npou3BogHONH. OCHOBHBIE NpaBuiia TU(GEpeHIPOBAHNUS.

[Tonsitue cnoxuol pynkuuu. IlponsBoaHast caoxHOM QyHKINU.

[Tonsitue obpaTHoi ¢yHKIMU. [Ipon3BoaHas oOpaTHON QYyHKIUY.

[Tpon3BO/IHBIE OCHOBHBIX D3JIEMEHTApHBIX (YHKIMA: NPOU3BOAHAS JIOTapU(PMHUUECKOMH,
MOKAa3aTeNbHON,  CTEMEHHOM W TOKa3aTeNbHO-CTeNeHHOW  yHkuil.  Meton

jorapudmuueckoro AMPppepeHnpoBaHUsL.
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39.

40.
41.
42.
43.

44,

45.
46.
47.
48.
49.
50.
51.
52.

55.
56.
57.
58.

59.

60.
61.

62.
63.
64.

65.
66.
67.
68.

[Tpon3BoIHBIE OCHOBHBIX AJIE€MEHTAPHBIX (PYHKIIHIA: TPOU3BOIHBIE TPUTOHOMETPUUECKUX U
00paTHBIX TPUTOHOMETPHUECKUX (PYHKITHH.

[Ipou3BOHBIE BHICHIUX MOPSIKOB.

ODKOHOMMYECKUI CMBICI TPOU3BOJHOM.

[IpaBuio Jlonurans.

Omnpenenenue Bo3pacTaromieil u yOpiBatomeid Ha oTpeske GyHKImu. Touku sKCTpeMyma
bynakun. HeobxonuMele yCioBus dKCTpeMyMa (yHKITUH.

JocraTounsie ycnoBus 3kctpemyma ¢yHkiuu. (C NMOMOIIbIO MEpBOWM MPOU3BOAHON U
BTOPOM MPOU3BOTHOMN ).

Haubonbiee 1 HauMeHbIlee 3Ha4eHUs PYHKIIMUA HA OTPE3Ke.

Bemyknocts pynkuuu. Toukn neperuba.

Omnpenenenne aCUMOTOTHI TUHUH. BepTukanbHble U HAKJIOHHBIE ACUMITOTHI.

OO61mmas cxema uccienoBaHust GyHKIMI U TOCTPOCHUS UX TPAPHUKOB.

3ajauun, TPUBOISIIKE K TIOHITHIO OMPEIETICHHOTO HHTErpaa.

[TepBooOpazHas GyHKIHS.

®opmyna 3ameHsbl iepemenHo. [logseaenue non 3Hak nuddepenuana.

d)opMyna HUHTCIPUPOBAHUA 110 YaCTAM.

WHTerpupoBaHe panroHaIbHBIX (QYHKIHHA.

NurerprpoBaHre HEKOTOPBIX UPPAIMOHATHHBIX (DYHKIIMIH.

HHTEerpupoBaHne TPUTOHOMETPUYECKUX BBIPAXKECHUI.
[TonsiTHEe ONpENEIEHHOrO HHTErpaa.
dopmysia HHTETPUPOBAHMUS 110 YaCTSAM JJIs1 HEONPEAESIEHHOT0 HHTEerpaia.

WHTerpan ¢ nepeMeHHBIM BEPXHUM MIPEAEIIOM.
®opmyna HetoTona-JIeiiOHuma.

3az[aq1/1, MPUBOAAIINC K ITIOHATUIO OIMIPEACIICHHOTO UHTCI'paJIa.

OcHOBHBIE CBOMCTBA OMPE/IEIIEHHOTO UHTETPaIa.

WHTerpan ¢ nepeMeHHBIM BEPXHUM IIPEAEIIOM.
WMHTerpupoBaHue 110 4acTSIM B ONPEAEICHHOM UHTETpAJIE.

3amMmeHa HCpCMCHHOfI B OIIPCACIICHHOM UHTCIPAJIC.

[TpunoxkeHus onpeeI€eHHOr0 HHTErpaa.
OO0mas cxema MPUMEHEHHsI OTIPEICIICHHOTO0 HHTETpaIa.
Brprurcnenue miuomanay KpUuBOJIUHENHON TPaneLUH.

Brruncienue qiuHbI AyTru.

21



69.
70.
71.
72.

73.
74.
75.
76.

77.

78.
79.
80.
81.
82.
83.
84.
85.

86.
87.

88.
89.

90.

91.

92.
93.
94.

95.
96.

Beruucienne oobema Tena BpalieHus.

Brruncienue miomany KpUBOJIMHEHHOTO CEKTOPA.

[Tonstue muddepeHnranbHOro ypaBHeHnus. Muterpupoanue nudypaBHECHHMA.
OObikHOBeHHBIE aupdepeHnanbhble ypaBHeHUs. [lopsnok peleHus, HHTErpajibHble
KpHBBIE, HAYAJIbHBIE YCIIOBHSL.

YpaBHEHUS ¢ pa3IEIAIOMUMUICS IEPEMEHHBIMH U YPaBHEHUS IPUBOASAIINECS K HUM.
Pemenune nuHeiHbIX auddepeHnnanbHbIX YpaBHEHUH IEPBOTO MOPSIKA.

JIunelinble OJHOPOHBIE TU(ypaBHEHUS 2-TO MOPSIIIKA.

Jlunelinble HeOAHOPOAHBIE AU epeHInanbHbIE ypaBHEHH 2-T0 MOPAJKA C TIOCTOSTHHBIMU

K03 (ppHULHEeHTaMU.

Metoxa moabopa YacTHBIX PEUICHUH JTHHEHHBIX TU(epeHMaTbHBIX YPaBHEHUH BTOPOTO

nopsaakKa € mOCTOSHHBIMUA K03(1)(1)I/II_II/IGHT8.MI/I.

@DyHKLIUU HECKOJIBKUX NepeMeHHbIX. CKaIspHOe MoJIe.

[TpousBoHas 1o HanpaBiaeHUO. ['paueHT.

[Ipenen GyHKIIMN HECKOIBKUX TIEPEMEHHBIX.

HenpepbIBHOCTh (PyHKIIMM HECKOJIBKUX ITEPEMEHHBIX.

[Toustue nuddepeHpyeMoctu GyHKINN HECKOIBKUX EPEMEHHBIX B TOUKE.

YacTHble TPOU3BOIHBIC (PYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.

Huddepennnan GpyHKIIMN HECKOIBKUX MEPEMEHHBIX.

WuBapuantHocts Qopmbel  nudpdepenuunana 1-ro mnopsaka (YHKIMH HECKOJIbKUX
NIEPEMEHHBIX.

YacTHble MPOU3BOIHBIE BHICHINX NOPAIKOB (YHKIIUN HECKOJIbKUX MEPEMEHHBIX.

DKCTpeMyM (PYHKIIUU HECKOJIBKHUX MTEPEMEHHBIX.

VY Ci10BHBIN 3KCTpEMYM (PYHKIIUN HECKOJIBKUX MTEPEMEHHBIX.
HauOonpiiee u HaMeHbIIee 3HaYeHUs (DYHKIIMHM HECKOJIBKUX IMEPEMEHHBIX Ha 3aMKHYTOM
MHO>KECTBE.

Meto HauMEHBIIUX KBAJPaTOB.
[TonsiTue uncnoBoro psaa. Cxondmuecs U pacXoIAIIUECs PsIbL.

CXO,Z[I/IMOCTB YHCJIOBOTO pdaa. CBoiicTBa CXOAIIUXCA PAIO0B.
HpI/ISHaKI/I CXOOUMOCTH pAAOB C HCOTPULIATCIbHBIMHA YJICHAMMU.

3unakouepenyromuecs psiabl. Teopema JleliOHuna.

AOcomoTHas U yCJI0BHAAd CXOAUMOCTD psAOOB.

[TousiTe PyHKIMOHANBHOTO psifa. OGNACTh CXOJUMOCTH.
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97. Crenennoit psia. O0GIaCTh CXOIUMOCTH.

98. ®opmymna Teitnopa. Ycnous pasinoxumoctu GpyHKmu B pan Teitnopa.

OBPA3EIl O6uniieTra kK NpoOMesKYyTOYHOM aTTeCTAlUM
[TonsiTve onpeesieHHOro NHTerpasia
[Ipou3sBoHas o HampaBlieHUIo. ['pagreHT.

3agaun.

1. HaiiTu HeonpeneneHHblid MHTErpall. Pe3ynbTaT HHTErpupOBaHKS TPOBEPUTH

nuddepeHIpoBaHUEM

I2—3x

. dx
x +2

2. Haiitu pemenue 3agaun Ko s nuddepeHnpanbHOro ypaBHEHUS

, 2
y=T=-S. =1
X X

3. MccaenoBath Ha JTOKATBHBIN 3KCTPEMYM (DYHKITUIO
z=1+15x-2x" —xy-2y°.

4.3. MeToau4eckne MaTepUAabI

Hpouez[ypa OLICHHUBAaHUA HpOMe}KYTOqHOﬁ aTTCCTallMH BKIIIOYACT B cebs:

- OTBCTHI Ha OTKPBITLIC BOIIPOCHI 6I/IJ'I€Ta,

- PCUHICHUEC THUIIOBBIX 3a4a4 MO0 JUCHUIIJINHEC.

buner HpOMG)KyTO‘-IHOﬁ aTTCCTAallu BKIOYACT 2 OTKPBITBIX BOIIPOCA IO MATEMATUYICCKHUM

TeMaM U 3 TUIIOBEIS 3aga4u.

I[J'ISI INOATOTOBKMU OTBE€TA Ha ouer u PEIICHUE THIIOBBIX 3aJad KaXIO0OMYy CTYACHTY

otBoautcs 30 munyT. /{151 OTBETa HAa BONPOCHI OMJIeTa 1a€TCs OKOJIO 5 MUHYT.

ITocne orBeTa Ha BOIIPOCHI ouiera co CTYACHTOM IIPOBOAUTCSA YCTHOC CO6CCGI{OB&HI/IC o

PCHICHHBIM 3a/la4aM H 3aaCTCsA 2-4 AOMOJHUTCIIBHBIX IMTPAKTUYCCKUX BOIIPOCA.

HpI/I OTBCTC Ha BOIIPOCHI ounera u AOHIOJHHUTEIBHBIC BOIIPOCHI NPCHIOAABATCIIA CTYIACHT

MOXET IIOJIB30BAaThCA 3allMCAMU, CACIIAHHBIMH ITPU IMOATIOTOBKE OTBETA Ha owier u pPEIICHUN

THUITIOBBIX 3aJ1a4y.

Oo1ee Bpemst OTBeTa He JOJDKHO npeBbimath 0,5 yaca.

5. Mertoanyeckue yKazaHus U1 00y4alOLIUXCsl 110 OCBOCHHIO

JUCIHHUILTHHBI

MeToamueckue YKa3aHus, IMO3BOJIAIOIINE O6y‘IaIOHII/IMC$I OpraHnu30BaThb MPOLECC OCBOCHUA

AUCHUIUIMHBI, TPUBCIACHBI B «PexoMeHn marusax ®OCH mo ocBOSHHIO JUCIUIIINH,
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YTBEPKIACHHBIX YUEHBIM COBETOM (haKyIbTeTa SKOHOMHUYECKUX U COLMAIbHBIX HAYK, IPOTOKOI

Nel11/02-05-11/15 ot «19» mas 2015 1.

6. YueOHasi 1uTepaTypa u pecypchbl HHPOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
"UnTepHer', BKJIIOYAS NepevYeHb Y4eOHO-METOAMYECKOr0 obecnedeHust 1Jasl
CaMOCTOSITe/IbHOI PadoThl 00y4aIOIIMXCS M0 AUCHUIIHHE
6.1.0cHoBHas UTEpaTypAa.
1. Kpemep H.II. Bricmas matemaTuka i SKOHOMUYECKoro OakanaBpuata B 3 4. Yacts 1:
y4eOHMK W TIpaKTUKYM I By30B. MockBa: M3marensctBo HOpaiit, 2020. Tekcrt:

anextpouHbiit / DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/452112

2. Kpemep H.II. Beicmas maTemaTuka i SKOHOMHUYEeCKoro OakamaBpuara B 3 4. Yacte 2:
yU4eOHMK W TpakTUKyM i By30B. MockBa: W3natensctBo IOpaiit, 2020. Tekct:

anektponHsii // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/452113

3. Kpewmep H.I. Bricmas maTematuka Ui S5KOHOMHYecKoro OakamaBpuara B 3 4. Yacte 3:
y4eOHUK W TpPakTUKYyM Juis BYy30B. MockBa: W3narensctBo IOpaiit, 2020. TekcT:

anektponHsii // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/452114

4. Kpacc M.C., UynpeinoB Bb.Il. Marematuka B 3KOHOMHUKE: MaTeMaTHYECKHE METOIbI U
Mozenu: y4yeOHMK s OakanmaBpoB. MockBa: WsparenscrBo HOpaiit, 2019. Tekcrt:

anextpouHbiit / DBC FOpaiit [caitt]. — URL.: https://urait.ru/bcode/426162

6.2.JlonoaHUTENbHAS IUTEPATYpA.
1. Kimromun, B. JI. Beiciiast MaTemMaTuka aj1si 3KOHOMUCTOB. 3aa4M, TECThI, yIPaKHEHUS:
y4eOHUK U IMPaKTUKYM Juid By30B. MockBa: M3aarensctBo FOpaiit, 2020. Tekcer:

snextponHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449849

2. Kpacc, M. C. Martemaruka B s3koHOMHKe. ba3oBbIil Kypc: ydeOHUK /17151 OaKaiaBpoB.
Mocksa: U3narensctBo FOpaiit, 2019. Tekcrt: anextponnsiii // ObC Opaiir [caiit]. — URL:

https://urait.ru/bcode/426158

3. Kpewmep, H. lll. MaremaTuka isi 5)KOHOMHUCTOB: OT apUPMETUKH 0 SIKOHOMETPUKH.
Y4eOHO-cripaBoYHOE MOCOOHe: I akajeMudyeckoro OakainaBpuara. Mocksa: M3aarenscTBo
FOpaiit, 2019. Tekcr: anexrponnsiii / ObC KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/425064

4. Beuromos, E. M. MaTtemaruka: JIoruka, MHOKECTBa, KOMOMHATOpHKA: yueOHOE mocoone
Juis By30B. Mocksa: M3narensctBo FOpaiit, 2020. Tekct: anextponnslii // ObC KOpaiit

[caiiT]. — URL.: https://urait.ru/bcode/454362

6.3. YueObHO-MeToIIuecKoe 00ecriedeHre CaMOCTOSATEIbHOW PaOOTHI.
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1. OsgcsannaukoBa C.H., Kpatkuii Kypc TeOpun BEpOITHOCTEH U MaTeMaTUUECKOW CTaTUCTUKH:

yuebHoe nocobue, M.: Dxon-undopm, 2011.

2. Oscannukona C.H., KpaTkuii Kypc MaTeMaTHKH JJisi CTYJIEHTOB IIEPBOTO Kypca
SKOHOMHYECKHX crienuaabHocTeil. B 3 wactsax: yue6Hoe mocodue, M.: 'OY AHX, ®OCH,

2010.

3. Osgcsunukosa C.H., Kparkuii kypc MaTeMaTuKu Jyis CTYJICHTOB IIEPBOTO Kypca

PKOHOMHYECKUX crienuanbHocTeil. YacTh1: yuebnoe mocobue, M.: TOY AHX, ®3CH, 2010

4. OscsauanukoBa C.H., KpaTkuii Kypc MaTeMaTHKH JJIs1 CTYICHTOB IEPBOT0 Kypca
SKOHOMHUYECKHX crienuaabHocTeil. YacTs 2: yuebHoe mocodue, M.: DxonoM-UudpopmM,

®OCH, 2009

5. Oscsanukosa C.H., Kparkuit kypc MmaTemMaTHKH JIsl CTYJIEHTOB IEPBOTO Kypca
SKOHOMMUECKHUX crennaibHocTell. Yacts 3: yuebHoe nocodue, M.: DxoHoM-HUHpopM,

®OCH, 2011
6. Kynneimesa E.C., MatemaTuka: YaeOHUK 111 9koHOMHUCTOB, M.: JlamkoB u K, 2015.

7. OscsannukoBa C.H Kpatkuii Kypc Teopuu BEpOSATHOCTEM M MAaT€MaTH4YECKOW CTaTHCTUKMU:
yaeOHoe rmocodue. — M.: Dxon-unpopm, 2011

8. Maremaruueckuii ananu3. COOpHHK 3a1aHuii: yueOHoe ocobue ais By30B / B. B. Jlorunosa
[ np.]; mox o6mr. pen. E. I'. [TnotHuKOBOH. — 2-€ W3., ucnp. u gomn. — M.: M3naTenscTBO
FOpaiir, 2018.

9. Kacumos, HO. ®. ®unaHcoBas MareMaTuKa: y4eOHUK U MPAKTUKYM i OakanaBpuaTa W
maructpatypsl / FO. @. KacumoB. — 5-e u3a., nep. u pon. — M.: UznatensctBo FOpaiir,
2018.

6.3.HopmaTuBHBIE TPaBOBBIE JTOKYMEHTHI.
He npedycmompenuil.

6.4.MlaTepHeT-pecypchl.

1. www.government.ru— oguruansaeiii caiit [IpaButenscTBa PO

2. www.minfin.ru — opunmaneHeii caiit Munucrepcta puHancos PO

3. Www.economy.goVv.ru — opuranbHblii calT MUHHCTEPCTBa SKOHOMHUYECKOTO pa3BUTUs PO

4. www.roskazna.ru — opunmanbHblii caiit KasnaueiictBa Poccun

5. www.gks.ru — odunuanbHelii cait denepanbHON CIyKObl TOCYIapPCTBEHHONW CTATHCTUKH

6. www.cbr.ru — opunmaneublii caiit banka Poccun
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7. www.imf.org— caiit MexxayHapoaHOTo BaIIOTHOTO GoHIa
8. www.worldbank.org — caiir Bcemupnoro 6anka

9. www.bujet.ru

10. www.rbc.ru

11. www.interfax.ru

6.6. lHBIE UCTOYHUKH.

He npeoycmompenbi.

7. MarepuajbHO-TeXHHYeCKAas 0a3a, HHPOPMAIHOHHBbIE TEXHOJIOTHH,
NMporpaMMHoe ofecriedeHne H HH(POPMAIHOHHbIE CIIPABOYHBIE CHCTEMBI
JIJIsl IpakTHYIECKUX 3aHITHI HEOOXOIUM KOMITBIOTEPHBIA MPOEKTOp, yueOHas riaTdopma

JTUCTAaHIIMOHHBIX oOpa3zoBarenbHbIX TexHoioruit (AOT) nmns pacceuiku maTtepuanoB u cOopa
pe3yJIbTaTOB CaMOCTOSITENIbHOM TOJATOTOBKM CTYJIEHTOB, TAaKXe MaTepUaIbHO-TEXHUYECKOE
oOecrieyeHne y4eOHBIX ayIUTOPHHA (HATJSAHBIMA MaTepUallaMH, SKPaHOM, MYJIbTHMEIHHHBIM
npoexktopoM ¢ HoytOykamu (IIK) g mpeseHTtannu y4yeOHOro marepualia, BBIXOJOM B CETb
Wutepuer, nporpammubiMu mponyktamu Microsoft Office (Excel, Word, PowerPoint)) B
3aBHCHUMOCTH OT THUIA 3aHATUH: CEMUHAPCKOTO U JICKIIMOHHOTO THUIIOB, TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIlMH, TEKYIIETO0 KOHTPOJS M IMPOMEXKYTOYHOH arrectanuu. s
CaMOCTOSITEIbHONW paboThl 00yUYarOIMMUMCS HEOOXOAUM JOCTYIl B YHUTAIbHBIC 3abl OMOTUOTEKH
W/WIIM MOMEUICHNE, OCHAIIEHHOE KOMIBIOTEPHONH TEXHUKOH C BO3MOXHOCTBIO MOIKIIOUEHHS K
cetu «VHTepHET», JOCTYN B OAJIEKTPOHHYIO HH()OPMALMOHHO-00Pa30BATENbHYIO CpELy

opranusanuu u ObC.

Yueonan ayJAuTopusi IJisi MIPOBCACHUSA 3aHATHI JJeKIIHOHHOT0 TUIIA U l'lpOME)KyTO‘-lHOﬁ

aTTecTalllu.
Obopyoosanue:
Paboune Mecta CTy/IEHTOB: TIAPTHI, CTYJIbS;
Pabouee MecTo nmpernogaBaTens: CTOMN, CTYI;
Jlocka /17151 pUcOBaHUsI MapKepamu;

MynbpTUMEIUIAHBINA TPOEKTOP.

YueOHas ayauTopus AJIS POBeIeHUsS] NPAKTHYECKUX 3aHATHIM.
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Obopyodosanue:

Paboune mecTa CTyA€HTOB: CTOJIBI, CTYJIbS;

Pabouee mecTo npemnoaaBarens: CTod, CTYT,

Jlocka 11t pUCOBaHUS MapKepaMmH,

Jlocka MHTEpaKTUBHAS;

MynbTUMEUIHBIN IPOEKTOD;

[Tepconanbubie komnbioTepsl: Core i7 / 8Gb / 2000Gb -15 mT.
Ilpoepammnoe obecneuenue:

Microsoft Windows 10 Corporate 1909 (kontpaxT ¢ mpoaasiom AO «Jlanut» ot 18.10.2019
Nel17/08-19);

Microsoft Office 2019 (kouTpaxkT ¢ mpogasiuom AO «Jlarut» ot 18.10.2019 Nel117/08- 19);
Google Chrome 76.0.3809.100 (cBoOOgHAS THLIEH3US);

Koncynpsrant (kouTpakt ¢ npogasioM 3A0O «Koucynsrantllimtoc» ot 18.06.2009 Ne 6/H).

bubnuroreka (a00HEMEHT, YHTATBLHBIA U KOMIIBIOTEPHBIHN 3aJTb1)

YueOHasi ayIuTOPUS AJIsl CAMOCTOSITEIbHON PaGoThI CTyI€HTA.
Obopyoosanue:
Paboune MecTa CTyIEeHTOB: CTOJBI, CTYJIbsI; [lepCOHATLHBIC KOMITBIOTEPHI.

Ilpoecpammnoe obecneuenue: Microsoft Windows 10 Corporate 1909 (koHTpakT c

npoaasioM AO «Jlarut» ot 18.10.2019 Nel117/08-19);
Microsoft Office 2019 (kouTpaxkT ¢ mpoaasinom AO «Jlarut» ot 18.10.2019 Nel117/08- 19);
Google Chrome 76.0.3809.100 (cBoO0HAS TUTICH3US);
Deductor Academic 5.3.0.88 (cBoOoHas THUIIEH3MS);

Microsoft Project Professional 2019 (xonTpakt ¢ nponasiom AO «Jlanut» ot 18.10.2019
Ne117/08-19).

Project Expert 7 Tutorial (60 yu. mect, ceTb) (KOHTpakT ¢ mponaBuoMm SoftLine ot

14.11.2013 NeTr060872);
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Vmware Horizon Client 4.3.0.4209 (cBoGomHAasI TUTICH3UA);

CA AllFusion R7.2 (kouTtpakT ¢ nponaBuom OOO «Uurepdeiic [TPOD» ot 27.10.2008
Ne227/07-08-NOI1, 6eccpounsrii);

Oracle VM VirtualBox 6.0.10 (cBo6oHas TUIIeH3US ),
ArgoUML 0.34 (cBoOOHAS JTUIICH3HS ),
ARIS Express 2.4d (cBoOOHAS TUTICH3HS);

Stata/SE Educational Network Edition Renewal (Stata) (konTpaktr ¢ mpomaBimom AO
«CODTIIAVH TPEMI» ot 25.06.2019 Ne373100037619000000);

PostgreSQL Database 10.9-2 (cBoGoHast AMILIEH3HS);

EViews Academic Base License+ Unlimited Lab License (Eviews) (KOHTpaKT ¢ Ipo/1aBLIOM

AO «Jlaaut» ot 18.10.2019 Ne117/08-19); Weka 3.8.3 (cBoOO1HAS JIUIICH3HS );

Koncynprant (koutpakt ¢ npogasiioM 3A0O «Koucynsrantllimtoc» ot 18.06.2009 Ne 6/H).

Ba3bl 1aHHBIX, HHPOPMALUOHHO-CIIPABOYHbIE M MIOMCKOBbIE CHCTEMbI

1. www.biblio-online.ru —Dnexrponno-oudaunoreunas cucrtema [DbC] FOpaiir;

2. http://www.iprbookshop.ru — Dnexrporno-6ubnuoreunas cucrema [DBC] «Iprbooksy»
3. https://e.lanbook.com - DnekTponHo-O0nbIHOTEYHAs cucTeMa [IBC] «Jlauby.

4. http://elibrary.ru/ - Hayunas snekrponnas outdnuoreka Elibrary.ru.

5. https://new.znanium.com DeKTpoHHO-O0MOMMOTEUHast cuctema [IbC] «Znanium.comy.
6. https://dlib.eastview.com — Mupopmannonusiii cepsuc «East Viewy.

7. https://www.jstor.org - Jstor. I[ToHbIe TEKCThI HAYYHBIX )KYPHAIOB M KHUT 3apyOeKHBIX

U3/1aTEIbCTB.
8. https://elibrary.worldbank.org - Dnexrponnast 6udarorexa Bcemuproro banka.

9. https://link.springer.com - TToJHOTEKCTOBBIC MOJUTEMATHUCCKUE 0a3bl aKaJeMHUYCCKUX

JKYPHAJIOB U KHUT U3/aTelbCcTBa Springer.

10. https://ebookcentral.proquest.com - Ebook Central. TTonHble TEKCTBI KHUT 3apyOSKHBIX

HAayY4YHBIX U31aTCIIbCTB.
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11. https://lwww.oxfordhandbooks.com - JlocTym K TOJHBIM TEKCTaM CIIPaBOYHUKOB
Handbooks mznatenscrBa Oxford mo mpeaMeTHbIM 0OJIACTsIM: SKOHOMHKA M (DUHAHCHI, TPaBo,

Ou3HEC U yIpaBJICHUE.

12. https://journals.sagepub.com - TlomHoTekcTOBass 0a3a HAydYHBIX JKypHAJIOB

aKaJIeMUYEeCKOT0 M3/IaTeNIbCTBA Sage.
13. CnpaBouyHo-nipaBoBas cucrema « KoHcyiabTanT.

14. DnekTpoHHBIN NEpUOANYECKUH CIpaBOYHUK «I apaHT»
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