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Kopoaésa H.B. «Marematuka». Pabouas mnporpamMma IUCHUIUIAHBI IS
CTYJICHTOB, 00y4YaroIIuXcs Mo HarpabiieHHio oaAroToBku 38.03.01 «DxoHOMUKAY,
npoduias «Yuer, aHaIUM3 M ayauT» 3a04HOM (opMBI OOydYEeHHS, YCKOPEHHOE
obyuyenue - HoBopoccuiick: ®Punman (QUHAHCOBOIO yHUBEpPCHUTETa, Kadeapa
«Mudopmarrka, MaTeMaTHKa U OOIIIETYMaHUTapHbIC HAyKn», 2019. 23 c.

Jucuuiuimaa ~ «Marematuka» — ABIISIETCS JTACITUILIIMHON Monyis
MaTeMaTUKU U UHPOPMATUKH HanpaBiieHus noAroToBku 38.03.01 «OxoHOMHKAY.

PabGouas mporpamMma ITUCHUIUIMHBI COJEPKUT TpeOOBaHUS K pe3yibTaTaMm
OCBOCHUS JUCIUIUIMHBI, COJICPKAHUE NUCIUIUIMHBI, TEMATUKy HPAKTUUYECKUX
3aHITHI, (OPMBI CAMOCTOSITEIIBHON paboThI, (OHI OIEHOYHBIX CPEICTB, YIEOHO-
METOANYECKOe U MH(DOPMAITMOHHOE 00€CTIeUeHNE JUCITUTITIHBI.
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Conepxanue pabodeit mporpaMMbl TUCITUTIITUHBI
HanMeHnoBaHUE TUCITUTITMHBI
[lepeyeHb MIAHUPYEMBIX PE3YABTATOB OCBOEHHUSI 0O0pa3oBaTeIbLHOU
nmporpamMmbl (TIEpedeHb KOMIETEHITNH) ¢ YKa3aHUEM HHANKATOPOB UX
JOCTHKCHHSI ¥ TUTAHUPYEMBIX PE3YJIbTaTOB OOYUCHHS 1O JUCITUTUTHHE
MecTo TUCHIUTUTUHBI B CTPYKTYpe 00pa30BaTeIbHONU MPOTPaMMBI
O0beM aucuUUIUIMHBL (MOHIYJiI) B 3a4€THBIX E€IUWHUIIAX U B
aKaJeMUYECKIX Yacax C BBIICTICHHEM O00beMa ayIuTOpHOW (JIEKITUH,
CEMHUHAphI) U CAMOCTOSITENILHOM pabOoThl 00yUaIOIUXCs
Conepxanue AUCIUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pazzienam)
JUCHUIUIMHBL C YKa3aHUEM UX 00beMOB (B akaJeMHUYECKHX Yacax) U
BUJIOB YUEOHBIX 3aHSITHM
ConepxaHue AUCIUILIUHbBI
Y4ebHO-TeMaTH4eCKUi TIaH
ConepxaHue CEMUHAPOB, MPAKTUYECKUX 3aHATUI
[lepeyenr  y4ueOHO-METOAMYECKOTO obecrnieueHust TUTSt
CaMOCTOATENbHON pab0Thl 00YYaOIIUXCS MO JUCHUIIINHE
[lepeueHb BOMPOCOB, OTBOAMMBIX Ha CaMOCTOATEILHOE OCBOCHUE
JTUCHUTUTNHBL, (DOPMBI BHEAYTUTOPHOM CAMOCTOSITEIHLHOM PabOTHI
[lepeueHb BOMPOCOB, 3aJaHUl, TEM IS TMOATOTOBKH K TEKYIIEMY
KOHTPOJIIO (COTTIACHO TaOJIUIIBI 2)
@DOHJT OILIEHOYHBIX CPEACTB Il TMPOBEJACHUS MPOMEKYTOUHON
arTecTaluu
0Oy4JarouIuxcs Mo AUCIUTIIINHE
[lepeueHb OCHOBHOW U JIONMOJHUTEIBHOW Yy4eOHON JUTEpaTyphl,
HEOOXOMUMOM 11T OCBOCHHUS TUCIIATIITHHBI
[lepeyenb pecypcoB MHGOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW CETH
«MHTEpHET», HEOOXOAUMBIX ISl OCBOCHHUSI TUCITATIITUHBI
Meronuueckue  ykazaHusi IS OOy4arolmMXCsd 1O  OCBOCHHIO
JUCITUTITIHBI
[lepeuenb WHQOPMAIIMOHHBIX TEXHOJOTUM, HCIOJIB3YEMbIX IPHU
OCYIIECTBICHUU 00pa3oBaTeIbHOTO TMpolecca M0 JIUCIUILIIUHE,
BKJIOUAsl TEPEeYeHb HEOOXOAMMOTrO MPOTPAMMHOIO OOCCIEUYCHHS U
WH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
KoMmrmiekT mTuIieH3noHHOTO MPOrPaMMHOTO 00ecTIeueHUs
CoBpeMeHHBIE po¢eCCHOHANTBHBIC 0a3pl JTAHHBIX u
WH(OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI
CepTudunupoBaHHbIC MPOTPAMMHBIC U aITapaTHBIC CPEACTBA 3AIIUTHI
uHbOpMaIIHH.
OnucaHue MarepualbHO-TEXHUYECKOW 0a3bl, HEO0OXOAUMON s
OCYUIECTBJIECHUSI 00pa30BaTEIBHOTO MPOLIECca O TUCHHUIIIIUHE
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1. HamMeHoBaHue TUCHUIIJIUHBI

«Maremarrka» B COOTBETCTBUU C yueOHbIMU Tu1aHaMu HoBopoccuiickoro

dbunuana dunynuBepcurera Ha 2017 -2021 yyeOGHbIE TOABI JJIs HamNpaBICHUS

noarotoBku 38.03.01

2. [lepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO IMCUHUILINHE,

COOTHECEHHBIX C IJIAHMPYEMbIMH Pe3yJIbTATAMI OCBOEHUSI 00Pa30BaTeIbHOM

JlncuuruimHa

«MaremaTuka»

NPOrpamMmbl

obecreun

BaeT MHCTPYMEHTapUi

dbopMUpOBaHUS CIEAYIOMMX KOMIETEHIIMM J0JiA HampaBiCHUs MOJATOTOBKHU

38.03.01 DxoHomuka, npoduiib «Y4eT, aHaIu3 U ayJIuT»:

I'on nadopa 2018, 2019 3aounas ¢gopma 00yueHus1, yCKOpeHHOe 00yUeHue

IIKH-3, YK-10
Kon HaumenoBanue Nuauxkaropsl Pe3yabTaThl 00yueHus
KOMIIET KOMIIETeHIHH AOCTHKECHUS (B1aIeHUs], YMEHHS U 3HAHMSA),
CHIMH KOMIIeTeHIU U COOTHECEHHbIE C
KOMIIeTEeHIIUSIMH/UHANKATOPAMH
JOCTHKEHUS KOMIIETCHIUU
I[NIKH-3 [nocoGHOCTB OCYIIECTBIATH| 1. IIpoBoaut cOop,3HaTh: OCHOBHBIE CIIOCOOBI cOoOpa,
c6op, 06paboTKy nobpaboTtky 5 noOpaboTku  WHQPOpPMAIMH, CIIOCOOBI
- apanaCTATHCTHYCCKHHA  aHATM3MATEMATHYCCKOro aHaIN3a JaHHBIX.
MAHHBIX Uil PEIICHHS]
JLAHHBIX, IPUMCHAT b,y HancoBo- 'YMETb: TpPUMEHATh MaTeMaTUYeCKhe
MaTEMaTUHICCKNE MCTOIBl MAyxoHOMHUYECKHX 33124 METOABI JUIsI TIOCTAHOBKH M PEIICHUS
peIeHus CTaHJAPTHBIX| 3ajjad aHaJM3a IPH OIEHKE BBIOOPA
PohecCHOHATBHBIX ONTUMAaNbHBIX TyTed W  METOJOB

(hMHAHCOBO-?KOHOMUYECKHX
3ajad, HHTEPIPETHPOBATH

MOJIYYCHHBIC PC3YJIbTAThI.

ITOCTMIKEHUS 1IEJIEH.

2. DopMynupyeT]
MaTeMaTHUECKHE
MOCTAaHOBKHA  (PMHAHCOBO-|
PKOHOMHYECKHX 3a/1a4,)
MepPEeXOHuT oT]
PKOHOMHYECKHX
[OCTAaHOBOK  3aJad K

MATCMATHUYICCKHUM MOICIISAM]

3HaTh: (YHIAMECHTAJIbHBIC MOHATHS,
uaen — anreOpel W TEOMETpPUH,
MaTeMaTHYEeCKOTO aHAIN3a.

'YMETh: IMPUMEHATE COOTBCTCTBYIOIIHC
MAaTEMATHYCCKUC AJITOPUTMBIL H
METOIbI JUI MOACINPOBAHUS
PKOHOMMYCCKHX 3a1a4.

3. CucTteMHO IOAXOIUT K|
BBIOOPY MaTeMaTHYECKHUX|
METOJIOB 5|
MHPOPMAITHOHHBIX
TeXHOJIOTHI ISl perieHus
KOHKPETHBIX (DHHAHCOBO-
PKOHOMHYECKHMX 3aJa4 B
rpodeccnoHambHON
00J1aCcTH.

3HaTh. OCHOBHBIC q)YH):[aMCHTaJ'IBHLIC
MATEMATHYCCKUE HWACHU, IIOHATHUA U
IMTPUHIHAIIBI MaTEMAaTHYCCKOTO|
MOIACIINPOBAHUA.

YMeTh: NPpUMCHATE COOTBCTCTBYIOIINC

MAaTEMATHYCCKUC AJITOPUTMBIL H
METOIbI JUIS MOACINPOBAHUS
OKOHOMHNYCCKHX 3ama4 B

poheCCHOHATIBHOMN 00JIACTH.




4.

(huHaHCOBO-

PKOHOMHMYECKHX 3a/1a4 |
enaeT Ha MX OCHOBaHMU|
KOJIMYECTBEHHBIC
KayecTBEHHBIE BBIBOIBI U
[PEKOMEHIAITUH o
MIPUHATHIO (uHaHCOBO-
HYKOHOMHYECKHX PEILCHUH.

AHanmu3npyeT|3HaTh:
PE3yIBTATHl UCCIIETOBAHUSMICH
MaTeMaTHYECKUX MOJICIeHMaTeMaTHIECKOTO aHAIN3A.

I/I’pe3yﬂLTaTOB

(dbyHIaMeHTabHBIC TTOHSATHS,
anreOpsl U TEOMETpPHH,

YMeTh: NPUMEHATh  MHCTPYMEHTBI
COBpPEMEHHOW MaTeMaTHKH K aHalu3y|
HCCIEIOBaHNS
MaTeMaTHYECKUX Mojenel (UHaHCOBO-
SKOHOMHYECKHX 3ajlad U JAeJaTh Ha UX|
OCHOBaHUU KOJMYECTBEHHBIE u
KaueCTBEHHBIE BBIBOJBI u
[pEKOMEH AN o MPUHSTHIO
(bMHAHCOBO-IKOHOMHYECKHX PEeIICHUH

YK-10

"IOCOOHOCTH  OCYIIECTBIISITH,
MOUCK, KPUTHYECKH|
AHAM3UPOBATh, 0000IIATH W
CHCTEMaTH3UPOBATh

WH(POPMAITUIO,  HUCIOJIH30BATh
CHCTEeMHBIII ~ TOXXOm Ui

[PCHICHUA IMOCTABJICHHBIX 3a1a4

1. UYerxo omuceBaeT3HATh: (yHIAMEHTAIbHBIC ITOHATHS,

COCTaB W CTPYKTYpYHMICH ¥ WHCTPYMEHTHl anreOpsl WU

TpeOyeMBIX  JTaHHBIX  HUTCOMETPHH, MaTeMaTHYEeCKOTO

mHpOpManuK, TpPaMOTHORHAIH3A.

[pean3yeT TPOIECcCH HX

coopa,  00OpaboTkm W YMETh: pemate THTIOBBIE

MHTEpIPETALN MaTeMaTHYECKHEe 3a1a4H,
MCIIOJIb3yeMbIe npu TIPUHITHH
(hMHAHCOBO-IKOHOMHYECKHX PEIICHHUI

2. O6ocHoBBIBaeT3HATh: (yHIAMEHTAIbHBIE MOHATHS,

CYIIHOCTb MM W HMHCTPYMEHTH aireOpbl U

MPOUCXOAAICTO, reoMETpUH, MaATEMATUUYCCKOI'O|

IBBIABJISACT aHaJIn3a.

3aKOHOMEPHOCTH,

MMOHUMAET MPUPOAY|Y METh: MPOBOAUTH OTOOp aIeKBATHBIX

BapruabeIbHOCTH MaTeMaTUUYECKHUX METOJO0B M MOjeliei

IS TIOCTAHOBKH, PELICHUS M AHAIN3A
[OJIy4aeMbIX pe3yibTaTOB B
KOHKPETHBIX NIPUKJIAAHBIX 331a4ax

MHEHHMM, WHTEpHpeTalu,
OLICHOK u T.J1. B
[PACCYXACHUSIX IpYTHX|

3. ®opmupyeT mpu3HaK3HATh: (yHIAMEHTAJIbHBIC ITOHITHS,
KIaccu(UKaINY, Waed W WMHCTPYMEHTHl aireOpbl H
BEIJIEISET reOMETPHH, MaTeMaTHYEeCKOTo
COOTBETCTBYIOIIIHE eMylaHaIun3a.

CPYIIIBI OJTHOPOJIHBIX

«OOBEKTOBY, YMETh: TPUMEHSTh MaTeMaTHYECKUE
nneHTuumupyeT OOIIMEeMETOAB! ISl TTOCTAHOBKH, PEIICHUS H
CBOWCTBa 3JIEMEHTOB ITUXHMHTEPIPETAIIHA MOJTy4aeMBbIX|
TPy, OIIEHHBAET|PE3yIHTATOB B 3a/avax
[TOJTHOTY PE3yIBTaTOBMOICTHPOBAHHS " OIHCaHUs
Kiaccu(uKaIuy, npodecCHOHANBHON AESTENbHOCTH.
[OKa3bIBAET  IMPHUKIIAIHOE

Ha3HAuUCHHE

KJTacCH(PUKAITMOHHBIX

rpyI

4. T'pamoTHO, IOTHMYHO,3HATE: (yHJIAMEHTAJbHBIC TTOHSATHS,
ApryMEHTHPOBAHHO ujaen — anreOpel W TEOMETpUH,
(opMupyeT CcOOCTBEHHBIEMATEMATHUECKOTO aHAIH3A.

CYXKJIEHUsI W  OICHKH.

Otnuuaer  QakThl  OTYMETh: TPUMEHSTh MaTeMaTHUYECKHE

METOABI JUIsl ITOCTAHOBKU W IIPUHATUS
(DPMHAHCOBO-9KOHOMHYECKHX PEIICHHH.

Y4aCTHUKOB JACATCIIBHOCTU




CBOIO TOYKY 3PCHUAMATEMATUYICCKOT'O aHAJIN34a.
MOCPCACTBOM U Ha OCHOBC

MAaTEMAaTHYCCKUC AJITOPUTMBI

(hMHAHCOBO-?KOHOMUYECKUX
MPOLECCOB U OTHOIIEHUH.

5. ApryMEeHTHpOBaHHO W3HATH: (yHIAMEHTAIBHBIC TTOHATHA,
ITOTHYHO npefcTaBiIsenuen  aireOpbl U TEOMETpPUH,

CUCTCMHOT'O OITMCaHUA 'YMeTh: OPpUMCHATH COOTBECTCTBYIOUINEC

METOIbI JUIsL MOACINPOBAHNS

3. MecTO0 IMCHMILIMHBI B CTPYKTYPE OCHOBHOI 00pa30BaTe/ibHOM
MPOrpamMMBblI

Juciurnnmraa «MaremaTrka» SBJISIETCS NUCUUAIUIMHON MOynsi MaTeMaTHKA
u uHdopmaTuKy HarpasiaeHus: moaArotoBku 38.03.01 «DxoHOMHUKAY.

WN3yuyenune npucuumiimuael «MaremMatuka»  0Oa3upyercd Ha  3HAHUSAX,
MOJYYEHHBIX B paMKax IIKOJBHOTO Kypca MaTEMaTHKHA WJIM COOTBETCTBYIOLIUX
JUCHUIUIMH ~ cpenHero  mpodeccuoHanbHOro  oOpaszoBanus.  JucuuruivHa
«MareMaTuka» SIBISETCS TEOPETUYECKOW OCHOBOM IJIsi BCEX AUCUUILIMH MOMYJIS
MaTeMaTUKM ¢ HUHPOPMATUKH, a MaTeMaTUYeCKHE TOHATUS U  METOJbI
UCIIOJIB3YIOTCSL B JIaJbHEHIIEM TIpU  HM3y4YeHHH O0menpodeccuoHaIbHbIX

JTUCITUTUTNH ¥ TUCUUTIITAH TIPOdUIIA.
4. OO0beM JUCHMILUIMHBI U BUAbI y4eOHOH PadoThI

Jst HanpaBnennss moarotoBku 38.03.01 Dxonomwuka, mpoduias «Yder,
aHaJIU3 U ayJIuT»:

I'ox nadopa 2018, 2019 3aounas ¢popma 00yueHuUs1, YCKOPEHHOE 00yUeHue
K ocBoennto 3auetHbix eaunui; -3 (1084.) , 3 3.e. — mepe3auyTeHbl, BCErO
TPYAOEMKOCTB 6 3.€.

Buj yueOHoO# padoThI MO Bcero (B Cemectp 1 (B yacax)
AUCHHILINHE 3/en
yacax)
OO0mast TpyA0éMKOCTD 3 3.e./108 108
U CHHIJIHHBI
Konmaxmmnasn paboma 16 16
Ayoumopmnuvie 3anamusn
Jlexyuu 4 4
IIpaxmuyeckue u cemunapcrue 3aHsamus., 12 12
m.u.

Camocmoamenvhas paboma 92 92




Bun Texymero KOHTpoJs Konr.pab KOHTpOJIbHas padoTa
Bun npomexyTouHOM aTTecTalun JK3aMEH IK3aMeH

5. Copepxkanue IMCUUILNIMHBI, CTPYKTYPUPOBAHHOE M0 TEMaM
5.1. Copaepsxkanue pa3iesioB QM CIUNIHHBI
Pasznea 1 - MaremaTuyeckuii aHaJIu3
Tema 1. YucioBble MHOKECTBA U (PYHKIUH

DOnemeHTbl Teopun MHOXeCTB. KBaHTOpbl. Omnepanuu HajJ MHOKECTBAMU:
oObeIMHEHUE, TepecedyeHrue, pPa3HOCTh, jAomnoiHeHue. KoHeuHble, CUETHbIE H
HeCYeTHbIE MHOKeCTBA. OTpaHUYEHHBIE U HEOIPAaHUYEHHBIE MHOXKECTBA.

MHoXecTBa HaTypaJbHBIX, LENbIX, PALMOHAIBHBIX W JEHCTBHUTEIBHBIX
yucen. KommiekcHble yuciaa W JOEWCTBHS HaJd HUMH. MOJIylb M apryMeHT
KOMIUIEKCHOTO uucia. Anredpanyeckas U TPUTOHOMETpuuecKas (GOpMbl 3allucu
KOMILJIEKCHBIX YHCETI.

[Tonsitue ¢Gynkuuu. Yucnosas ¢GyHKUHMS OaHOM nepemeHHOW. CrocoOsbl
3amanus QyHkiui. ['padux dysakmun. CBoiicTBa (QyHKIUNA OJHOW MEPEMEHHOM:
YEeTHOCTb W  HEYETHOCTh, MOHOTOHHOCTbH, BBIYKJIOCTb, MEPUOJIUYHOCTD,
OTrPaHU4YEHHOCTb.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH B SKOHOMHUKE: (DYHKIIMH MMOJIE3HOCTH, OJTHO-
(dakTOpHBIE MPOU3BOJCTBEHHbIE (YHKIMH, (DYHKIUU COpOca U MPEAJIOKEHUS.
DyHKIUN cpeTHUX U3epKeK U cBs3b Mexay Humu (ATC = AVC + AFC).

Tema 2. IIpenen u HenmpepbIBHOCTH

UucnoBble NOCIEA0BATENBHOCTH, MIPEAEIT MTOCIEI0BATEILHOCTH U €r0 CBOM-
CTBAa, MOHOTOHHBIE, OIPaHWYEHHBIE IOCIEAOBATEIILHOCTU. ['eomeTpuueckas u
apu(pMETHYECKUE TPOrPECCHUH.
beckoneuno maibie 1 6eckoHeYHO Oosbiue GhyHKiuu. [IepBbIil 1 BTOpOii 3aMeua
TeabHbIe npeaenbl. CpaBHEHHE OECKOHEUYHO OOJBIINX U OECKOHEUHO MajbiX (QyHK-
ui. DKBUBAJICHTHbIE OECKOHEYHO MaJlble U X KCIOJIb30BaHUE MPHU BBIUMCICHUU
IIPENEIIOB.

HenpeprpiBHOCTP (yHKIMM B TOYKE U Ha MHoxecTBe. (CBoilcTBa

HenpepbiBHBIX QyHKuM. Touku pasppiBa U ux kiaccupukanus. Ilpumepst



HEMPEPBIBHBIX W Pa3pbIBHBIX (PYHKIUH B OSKOHOMHKE: (QYHKIUS U3EPKEK,
3aBUCUMOCTh HAJIOTOBOM CTaBKM OT J0XojAa (Ciy4all NpONOPUHUOHAIBHOTO U
MPOTPECCUBHOTO HAJIOra).

Tema 3. IndPpepenunanbHoe ucyuciaeHue GyHKUUN 0JHOM NepeMeHHOoN

[IpousBoaHass  QyHKIMU, €€ TEOMETPUUYECKUH  CMBICI, CBOWCTBA
npou3BojiHOM. [Ipow3BojHAs CIOKHOW M HEABHO 3aJaHHOM  (DYHKIWH.
[IpenenpHble W CpeIHHME BEJIWYMHBI B OJKOHOMMKE: IPEACIBHBIE W CpEIHUE
U3JIEPKKU, IPEEIIbHAS U CPEAHSS IPOU3BOAUTENBHOCTD TPYA.

Cpeansiss 1 TOYEYHAs] AIACTHUYHOCTh (DYHKIMH. DJACTUYHOCTU CHpoca U
IIPEUIOKEHHUS IO LIEHE, 3JIACTUYHOCTD CIPOCA IO JOXOAY.

Hudbdepenuupyemocts  pyHkiuu, mnepBbii  auddepeHnmanr w0 €ro
reoMeTpuyeckuii  cMpici.  IIpuOnuxeHHble  BBIYMCIEHHS € IOMOLIBIO
muddepennuana.

OcHoBHbBIE TeopeMbl aupPepeHuanbHOro ucuucieHus: jemma depma,
teopembl  Pomns  wm Jlarpamxka.  [lpaBuno  Jlomwramss ~ packpeITus
HEOIPEICIICHHOCTEM.

MOHOTOHHOCTH (DYHKLMH. YCIOBUE MOHOTOHHOCTU. DKCTPEMYM (DYHKIIHMH.
Heobxoaumbie W JOCTaTOYHBIC YCJIOBHS OKCTpeMyMa. 3ajadya MaKCUMU3AIUU
npubbUIM. MoenupoBaHue HAJIOTOBBIX TOCTyIUIeHUH B Oromker. Kpupas
Jaddepa.

Tema 4. UnTerpajbHoe ucHHUCIeHUE (PYHKIUI OTHOM NepeMeHHOoil

[TepBooOpaznas pynkuuu. Heonpenenenusiit uaterpain. OCHOBHbBIE METO/IbI
WHTETPUPOBAHUA:  3aME€Ha  IEPEMEHHOW, HHTETPUPOBAHHE TIO  YACTIM.
HuTerpupoBanne panroHaIbHBIX (QYHKITHMA.

Onpenenennbiii  uHTerpasn. @®opmyna  Heiorona-JleiiOnuma u  ee
IIPUMEHEHHUE. BhIyCK IPOIYyKIIMH 3a ONPEIEICHHOE BpEMs IIPU 3aJaHHOM 3aKOHE
MTHOBEHHOW MOIIHOCTH ITPOU3BOJCTBA.

Cpennee 3HaueHue QyHkuuu. CpelnHsasT TPOU3BOAMTEILHOCTh TPY/A,
CpEeaHss KanuTaI00TAaya.

HecoOctBennnie untTerpansl. Muaterpan I[lyaccona.



Tema 5. Indpepenuuaibabie ypaBHeHUS

ConmanbHO-3KOHOMHYECKHUE 3aJladyM, MPHUBOIANINE K AudQepeHnanbHbIM
YPaBHEHUSIM.

Ob6mee pemenune muddepeHTNATBPHOTO YypaBHEHH. YacTHBIE pEIICHHS
muddepennmanbHoro ypaBHenus. 3agava Komu.

VpaBHEHUsI € pa3aCHAOMMMUCA MEepeMEHHbIMU. OOHOPOIHBIE YpaBHEHUS
IIEPBOIO MopsJKa. JINHENHOE ypaBHEHME IIEPBOTO MOpAIKa. Y paBHEHHE bepHyun.

Jluneiinbie muddepeHnranbHbIe YpaBHEHUS c MOCTOSTHHBIMU
ko3 purmenTamu. Y cToiuuBoCTh penienus. Kpurepuii ycTon4rMBOCTH.

Paznen 2 - J/luneiinas aareodpa
Tema 6. MaTpuubl 1 onpeaeJnuTeu

Marpunet w  wux Buabl. JIMHEWHBIE oOmepalud HaJa  MaTpPUIIAMU.
TpancnonnpoBanue matpuusl. [Iponsseaenue marpun. CBolcTBa onepanuii Haj
MaTpUIIAMHU.

DlieMEeHTapHble MpeoOpa3oBaHMs HaJ CTPOKAMH M CTOJOIAMU MAaTpHIL.
Teopema o mpHUBEACHUM MPOU3BOJIBHONW MaTpUIlBl K cTynmeHudatoil ¢opme. Panr
MaTpuibl. HEBBIpOKAEHHOCTh KBaAPATHBIX MATPHIL.

Oo6parnas matpuiia. CBoiicTBa 00paTHON MaTpullbl. Beraucienne obpaTHOM
MaTpHULIbI C TOMOULIBIO 3JIEMEHTAPHBIX TPE0Opa30BaHUM.

Onpenenurtens KBagpaTHOM MaTpuubl. MUHOpPBL U anredpanyeckue
JOTIONIHEHUsA. Pa3nokeHue ompeneiauTtens Mo CTpoke win croidiy. CBoiicTBa
onpeaenutend.  Kpurepuil  HEBBIPOXKICHHOCTH  MaTpulbl.  BbluncieHue
OTPEIEIUTENS C TOMOILBIO 3JIEMEHTAPHBIX TPeoOpa30BaHUM.

Tema 7. Cucrembl N JIMHEHHBIX YPaBHEHHUI C N mepeMeHHbIMH

Cucrema JHMHEWHBIX anreOpandeckux ypaBHeHuwil. OpHopoaHas U
HEOJHOPOJIHAsA CHCTEMA JIMHEWHBIX YpaBHEHHUN. OnpeneneHne peleHuss CUCTEMbI
JUHEWHBIX YpPaBHEHUW. OKBHUBAJEHTHOCTh CHUCTEM JIMHEWHBIX YypaBHEHUIA.
CoBMECTHBIE W OMNpENEIICHHbIE CHUCTEMBl JIMHEWHBIX YypaBHeHUH. Teopema

Kponekepa-Kanemnm.



HccnenoBanre M pEIICHUE CUCTEMbl JIMHEWHBIX YpPaBHEHUW METOJIOM
Kopmana-I'aycca. OOmiee perieHue CHUCTEMBl JUHEHHBIX ypaBHEHUW. YacTHBIC
peleHus CUCTEMbl JIMHEWHBIX ypaBHEHUH. bas3ucHble pElIeHUs] CHUCTEMbI
JIMHEWHBIX YPABHEHUN.
Tema 8. Cucrembl M JIMHEHHBIX YPABHEHHUH C N epeMeHHbIMU
dyHIaMeHTalbHasl CHUCTEMa PEUICHUN OJHOPOJHON CHUCTEMBbI YpaBHEHUH.
OO6urue pemnieHus: OAHOPOAHON U HEOTHOPOJAHOM CUCTEM, CBSI3b MEXKTY HUMH.

Mopens JIeoHThEBa MHOTOOTpACIEBOM SKOHOMUKH (0aaHCOBBINH METO.)

5.2. Y4yeOHO-TeMaTHYECKUM IJIAH

st Hampasnenus noarotoBku 38.03.01 DxoHomuka, npodpuiab «Yder,

aHaJIu3 U ayauT»:

I'ox nadopa 2018, 2019 3aounas popma 00yueHus1, yCKOpeHHOe 00yUeHue

No HaumMmeHnoBanmue TpynoémkocTh B yacax DopMBI TEKYIIEr0 KOHTPOJISA
n/n TeMbI (pa3jiesa) AynutopHas padora |Camoc|ycneBaeMocTH
JUCHHMNJIMHBI TosITE
Bcero Domas| Jlekn | lpakrt. Banarus m:;:::
4acoB uu u B P a
CeMHUHA MHTEpPaK
P [T MUBHBIX
ckne |dopmax
3aHATH
|
Pasnen 1. MaremaTu4yeckuii aHaiu3
1 YucioBbie 14 1 1 13 |Pemenue 3amau, o6eyxaeHne
MHOXXECTBA U pe3yAbTaToOB. AyIUTOpHAS
(dyHKIMN caMoCTosITeNbHas paboTa
2 16 3 1 2 1 13 |Pemenue 3amay, o0CyxacHHe
[Ipenen u
pe3ynpTaToB. AynuTOpHas
HCTPEPRIBHOCTR caMocCTosITelIbHast paboTa
3 Juddepenmanbro 16 3 1 2 1 13 | Ompoc. O6eyxenue nomanimeii
€ UCUUCIICHUE paboThl, pelieHre 3a/1ad Ha
GyHKIUA OTHOM HPAKTHYECKNUX
MepeMEHHOMN 3ansTusax. O6cyxaeHne
PCIICHHBIX 3ajJ1a4
4 HurterpanbHoe 16 3 1 2 1 13 |Onpoc. O6eyxnenne nomaniseit
HCYHCIICHHE paboThl, peleHre 3a/1a4 Ha
GyHKIUH OTHOM MPAKTHYECKNUX
MepEMEHHOMN sarsTusix. O0CyKIeHEe
PELICHHBIX 33184
Pasznen 2. JIuneiinas aareépa
S) Matpuiiel u 16 2 2 1 14 |Pemenne 3anau, o6cyxnenue
ONPEACIHTEIN pe3yNbTaToB. AyAUTOpHAs




CaMOCTOsTeNIbHAS paboTa
6 CucteMsl N 15 2 2 1 13
N Peuienue 3ana4, 00CyxIeHIE
JTUHEHHBIX
- Pe3yInbTaToB. AynUTOpHAsE
YpaBHEHUH C N caMmocToATenbHas pabora
MepEMEHHBIMUI
7 CucteMsl M 15 2 2 1 13 | Onpoc. O6cysxkaeHue TOMAIIHEI
JIMHCHHBIX paboThl, pelieHre 3aj1a4 Ha
ypaBHEHHMH C N NPaKTHYECKUX
EPEMEHHBIMU sapaTHAX. OOCyXKIeHHe
PELIECHHBIX 337129
Bcero mo 108 16 4 12 6 92 |KontponpHas pabora
TUCIUTINHE
HTtoro B % 50%

5.3. Conep:kaHue CeMMHAPOB, NPAKTHYECKUX 3AHATHH

HaumeHnoBanue Ilepeyenbs BONMPOCOB AJis1 00Cy:KaeHus1 | DopMblI

TeM (pa3meJioB) | HA  CEeMHHAPCKHUX, MNPAKTHYECKHUX | POBEACHUS

AUCHUIINHBI 3aHATHAX, peKOMeHAyeMble | 3AaHATUI
HCTOYHUKH u3 pa3nesioB 8,9
(Yyxka3piBaeTcsl pa3ies M NMOPAIKOBBIH
HOMeEP UCTOYHHKA)

Tema 1. UYwucnossie MHo)kecTBa  HaTypaJIbHBIX,  IENbIX, | Pemenne 3a1ay B

MHOXeCTBa U (PYHKIIUU

paloHaIbHBIX U JEHCTBUTENBHBIX YHCEIL.
KommekcHple Wmcna W JIeWCTBUS HaAJa HUMU.
Monyns ¥ apryMeHT KOMILUIEKCHOTO YHCHa.
Anrebpanyeckass U TPUTOHOMETpUYECKAs
(bopMBI 3amCH KOMITJIEKCHBIX YHCE.
Pekomenayembie ucrounuku 8.1, 8.2,

UHTEPaKTUBHOU
dbopme, mpoBepka
CaMOCTOSITEIIbHOM
paboThl U pazdoop
OLINOOK

8.3

Tema 2. Tlpemen wu | beckoHeuHo Masbie U OECKOHEUHO OOJBIIIHE Pemenue 3amau B

HENPEPBIBHOCTh ¢ynkuuu. [TepBblit 1 BTOpoii 3aMedaTesIbHbIE MHTEPAaKTUBHOU
npexaensl. CpaBHeHHE OeCKOHEYHO OobIMX U | (popme, mpoBepka
0ECKOHEYHO MaJIbIX (PYHKIMN. DKBUBAJIEHTHBIE | CAMOCTOSITEIbHOM
OECKOHEYHO MaJlble U UX HCIOIb30BaHHUE MPU paboTel U pa3dop
BBIUMCJIEHUH NIPEAEIIOB. PekoMentyeMble OLINOO0K
ucrounuku 8.1, 8.2, 8.3

Tema 3. IIpousBoaHas ¢byHKIUY, ee | Pemenne 3amau B

Juddepenunanpaoe rE€OMETPUYECKUN CMBICI, CBOMCTBA | MHTEPAKTUBHOMN

ucuuciaenue  (GyHkuuil | npousBogHou. IIpomsBogHas  crmokHOM | | dopMe, MpoBepka

OJIHOY IIEPEMEHHOMN HEesIBHO 3ajaHHON (yHkumil. IlpeaenbHble U | CAMOCTOSTEIHHOMN
CpelHuE BEJIMYMHBI B SKOHOMHKE: MpeJelibHbIe | paboThl U pa3bop
U CpeIHME W3JICPXKKH, MpeleibHas U CPeaHss | OMIMOOK

MIPOU3BOUTENHHOCTD TPY/IA.

CpenHsss W TOYEYHasl AJIACTHYHOCTH
GyHKIUU. DNAacTUYHOCTH CcOpoca M Tpen-
JIO’)KEHMSI TI0 IIeHE, 3JIACTUYHOCTh CIpoca 0
JIOXO0Jy.
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Pexomennyemsie ucrounuku 8.1, 8.2, 8.3

Tema 4. WuTerpanbHoe
ucuucieHue  QpyHKUUH
OJIHOU IIEPEMEHHOMN

[TepBooOpaznas GyHKIHU.
Heonpenenennsiii UHTErpal. OcHoBHBIE
METO/Ibl UHTEPUPOBAHHUS: 3aMEHA [IEPEMEHHOM,
MHTETPUPOBaHUE MO 4acTsaM. MHTerpupoBaHue
panMOHATBHBIX ()YHKITHA.

Onpenenennbiii uaterpain. @opmyna HeroToHa-
JleitOHMLIA ¥ ee TPUMEHEHHE.
Pexomenyemsie ucrounnku 8.1, 8.2, 8.3

Pemenue 3agau B
MHTEPAKTUBHOMN
dbopme, mpoBepka
CaMOCTOSITENIbHOM
paboTeI U pazdop
OImHO0K

Tema 5. Marpuis! u
OIIpEICTTUTENIN

JluneliHble omepanuMu HaJ MaTpULIAMMU.
TpancnonnpoBanue marpuubl. IIpomssenenue
Matpull. CBOKCTBa orepanuii HajJ MaTpUIIAMH.

DOneMeHTapHble  MpPeoO0pa3oBaHUs — HaJ
CTpOKamMH M cToyiOIlaMu Matpull. Teopema o
NPUBEJECHUN  MPOU3BOJBHOM  MaTpulbl K
crynernuatoir ¢opme. Panr wmatpunpsl. He-
BBIPOKJIEHHOCTh KBaIpAaTHBIX MaTPUL.

OGparnas marpuna. CBoicTBa 00paTHOM
MaTpullbl. Beruncienne oOpaTHON MaTpUIBI C
IIOMOMUIbIO AJIEMEHTAPHBIX IPE0OPa30BAHU.
Pexomenayemsie ncrounuku 8.1, 8.2, 8.3

Pemenue 3agau B
MHTEPAKTUBHOMN
dbopme, mpoBepka
CaMOCTOSITEIILHOU
paboTeI U pazdop
91115 (03

Tema 6. Cucremsl N

CucremMa JUHEHHBIX anredpanyecKux

Pemenue 3amay B

JUHEUHBIX YpaBHEHUM C | ypaBHeHUW. OpHOpoAHAass UM HEOJHOPOAHAs | MHTEPAKTUBHOMN
N neEpeMEHHBIMUA CUCTeMa JMHEHHBIX ypaBHeHHH. OmnpenencHue | popMme, MpoBepKa
pElIeHUs] CHUCTEMbl JIMHEWHBIX YPAaBHEHUH. | CAMOCTOSTEIbHOM
DKBHUBAJIEHTHOCTh CHUCTEM JUHEWHBIX | pabOThI U pazdop
ypaBHeHHH. CoOBMeCTHbIE U OIpeJeNIEHHbIE | OIIMOOK
CHUCTEMBbl JIMHEWHBIX YypaBHeHMI. Teopema
Kponekepa-Kanemnmu.
HccnenoBanne U pelIeHHE  CUCTEMBI
JUHENWHBIX ypaBHeHHM MeroaoMm JKopnaHa-
l"aycca.
Pexkomenayemsie nucrounuku 8.1, 8.2, 8.3
Tema 7. CuctemMbr M dyHaaMeHTalIbHAas cUcTeMa penieHui | Pemienue 3amad B
JUHEWHBIX YpaBHEHUH C | OTHOPOJHOM CUCTeMbl ypaBHeHHH. OOIue | HHTePaKTUBHOM
N IepeMEHHBIMHU pelieHuss OJHOPOJHOM W HEOJHOPOAHOM | (hopme, mpoBepKa
CUCTEM, CBA3b MEXAY HUMH. CaMOCTOATEIILHOU

Mognens JleoHThEBAa MHOTOOTPACIEBOM
SKOHOMHUKH (OaJlaHCOBBINA METOT)
Pexomennyemsbie ucrounuku 8.1, 8.2, 8.3

paboThI U pazdoop
OIIMO0K
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6. IlepeyeHb yueOHO-MeTOAMYECKOT0 O0ecieYeHH s IJIsl CAMOCTOSITEIbHOM

padoThl 00Yy4AOIIMXCSH MO JUCHUIJINHE

6.1. Hepeqeﬂb BOIIPOCOB, OTBOANMBIX Ha CAMOCTOATEJIbHOEC OCBOCHUE

AMCHHUIUIAHBI, GOPMbI BHEAYIUTOPHON CAMOCTOSATEILHON PadoThI

HaumenoBanue Ilepeyennb DopMbI BHEayJAUTOPHOM
TeM (pa3axesioB) | BONIPOCOB, CaMOCTOSITEJILHOI padoThI
ANCIHUIIJINHBI OTBOAUMBIX Ha
CaAMOCTOATC/IbHOC
OCBOCHHC
Tema 1. Yucnossie Anrebpanueckas | Pabora ¢ yueOHOI nmuTepaTypoi,
MHOXeCTBa M QYHKIIMM | U TPUTOHOMETPHUYECKAs | MOATOTOBKA K CEMUHAPCKUM U
(bopmbl 3allACHU | MPAKTUYECKUM 3aHATHAM, PEIICHUE T10
KOMIUIEKCHBIX YHCEIL. TE€MaM MIPAKTUYECKUX 3aHATUN.
BrinosiHeHue 3a1aHui KOHTPOJIBHOM
paboTHI.
Tema 2. Ilpemen u | OKBUBaJICHTHBIE Pabora ¢ yueOHoIi auTepaTypoi,
HEIPEPBIBHOCTH OECKOHEUHO Majble M UX | HOJArOTOBKA K CEMUHAPCKUM U
HCII0JIb30BaHUE IIPU | IPAKTUYECKUM 3aHATUSAM, PELICHUE 110
BBIYMCIICHUM MPEJEIOB. | TEMaM MPAKTUYECKUX 3aHATHM.
BeinonHenue 3ajaHuii KOHTPOJIBHOU
paboTHI.
Tema 3. | Beruncnenue Pabora ¢ yueOHoIi IuTEpaTypoi,
HuddepenunansHoe MIPOU3BOHBIX MIOATOTOBKA K CEMUHAPCKUM U
UcuuclieHue  (PyHKIMIA | 2IeMEeHTapHbIX IIPAKTUYECKUM 3aHATUAM, PELICHUE 110
OJIHOW MEPEMEHHOU byHKIHIT TeMaM MPAKTUYECKUX 3aHATHI.
BeinonHenue 3ajaHuii KOHTPOJIBHOU
paboTHI.
Tema 4. WHrerpansHoe | Beruncinenue Pabora ¢ yueOHoIi IuTEpaTypoi,
UCUHCIIEHHE (PYHKLIMN | HHTErpaioB OT | IOArOTOBKA K CEMHUHAPCKUM U
OJITHOM IIEPEMEHHOU OCHOBHBIX IIPAKTUYECKUM 3aHATUAM, PELICHUE 110
3JI€MEHTAPHBIX TE€MaM MPAKTUYECKUX 3aHATUH.
GbyHKIMN BelinonHenune 3ajaHuil KOHTPOJIBHON

paboTHI.

Tema 5. Marpuiisl u

Brruncnenne obparHoit

Pabora ¢ yueOHoIi IuTEpaTypoi,

OTIPEICTUTENH MaTpHIbl C TOMOIIBIO | MIOJATOTOBKA K CEMUHAPCKUM H
3JIEMEHTapHbBIX MPAKTUYECKUM 3aHITHUSIM, PELUIEHUE IO
npeoOpa3oBaHUA. TeMaM MPAKTHYECKUX 3aHATHH.

BrinosiHeHue 3a1aHUN KOHTPOJIBHOU
paboTHI.

Tema 6. Cucremsl N Uccnenosanue u | PaGora ¢ yueOHol tuTeparypoi,

JUHENUHBIX YpaBHEHUH C | pelleHue CUCTEMBI | MOATOTOBKA K CEMUHAPCKUM U

N IepeMEHHBIMHU JUHEWHBIX  YpPaBHEHUN | MPAKTUUCCKUM 3aHSATHUSM, PEIICHUE 110
METOJIOM Kopnana- | TeMaM MpaKTUYECKUX 3aHITHH.
l"aycca. BrinosiHeHue 3a1aHuil KOHTPOJIBLHOM

paboTHI.
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Tema 7. CucTteMbl M Mopens JleonTneBa Pabora ¢ yueOHoIT tuTEepaTypoii, MOArOTOBKA
JII/IHGI\/'IHI:IX ypaBHeHI/Iﬁ (™ K CEMHUHapCKUM U IIPAaKTUYCCKUM 3aHATUAM,
N mepeMeHHBIMH pELICHUE TIO TEMaM MPAKTUUECKUX 3aHATUH.
BrinosHeHME 3a1aHUI KOHTPOJIBHOM pabOTHI.

6.2 HepequL BOIIPOCOB, 3anaHm‘i, TEM OJd MNOATOTOBKM K TEKYIIEMY

KOHTPOJIIO

IIpumep KOHTPOJIBLHOU padoThl Nel

1. Havitu ipenen 4yncioBoy mociea0BaTeIbHOCTH.

. 3n* +16

2.  Haittu npenen pyHKIUN.

. (x+a\!
6)-lim (mj :

X—>0

3.  Brruucnure npousBogHYIO QYHKIHIO

f(x)=

85x2—3x

(7x2 —6)% +8.
1

f(x)=3m

[IpeoOpa3oBbIBaTh M YIPOIIATh BRIPAXKEHNE TPOU3BOTHON HE HYKHO.

Havitu unrerpansr:

4
2x+1d- b dx . 22y d
a) J——x2+1 X; ),f—x2+2x' C)fx nex dx.

5. Haiitu BbIMTphIII MOTpeOUTENEH U TTOCTABIIMKOB TOBapa, 3aKOHBI CIIpOca U
MPEUTOKEHNS HA KOTOPBIM UMEIOT BUJ:

1
a)p = 250 — x?, p=§x+20;
b)p =240 —x?, p=x%+ 2x + 20.

6. CebecToMMOCTh MPOU3BOJICTBA TEJIEBU30POB Y (B ThIC.pyO.) OMHCHIBAETCS

GyHkumeir Y= 0.01x* —0.5%x+12. 5<x<50 rme X - oObeM BBIITYCKaeMOU

npoaykKiuu B wecdal (Teic.en.). Omnpenenutb CKOpPOCTb W TEMI H3MEHEHUs

cebectoumMocTy Tipu Bbinycke 20 u 40 ThIC.e. MPOAYKIIUH.
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7. JlaHBI MaTpUIIBL:

1 -2 3 1
A=|0 1 2 -1 2 -3 0
2 0 2 1 5 1 -1
H B= )
1 1 O
2 1 -1

Haiitu matpunly C = B- A U BBISICHUTD, SIBJISIOTCS JIM CTPOKH MaTpuLbl C JTMHENHHO
3aBUCHMBIMH.

8. MeTogoM 00paTHON MaTpPHUILIbI PEIIUTH CUCTEMY YPaBHEHUM:

2%, + X, — Xy = 4,
XX + X, + X5 = 3
2X, — X, — 2%, = 0.

9. HaiiTu ¢ momoleio npeodpa3oBaHus CTPOK 0OpaTHYIO MAaTPUILy K MaTPHUIIE

BOCITOJIL30BABIIIHNCH CXEMOU

(4E)— (E[47).

7. @OH OLIEHOYHBIX CPEICTB AJIA MPOBeICHHUS IPOMEKYTOYHON ATTECTALMHU
o0y4aromuxcs 1o AMCUUIIHHE
IIpuMepHBIE BONIPOCHI AJIs1 MOATOTOBKHU K 3K3aMeHy
1. MHoxecTBo. Onepanuu HaJ MHOKECTBAMU. KOHEUHBIE, CUETHBIE U

HCCUYCTHBIC MHOKCCTBA.

2. [Tonsitne pynkuun. CroiicTBa GyHKLUMI OAHOU MTEPEMEHHOI.
3. @YHKIIMOHAIbHBIE 3aBUCUMOCTH B 3KOHOMHKE.
4. Yucnosble NOCIEA0BATENBHOCTH, IPEIEI MOCIEA0BATEIIBHOCTH U €70

CBOﬁCTBa, MOHOTOHHBIC, OTPaHUYCHHBIC ITOCJICJOBATCIILHOCTH.

S5. [Ipenen pyHkMM B TOUYKE U HA OECKOHEYHOCTH.

6 beckoHeuHo Masbie 1 GECKOHEYHO 0oJbIue (QYHKIUU.

1. IlepBblii 1 BTOpOY 3aMeYaTEIbHbIE IPEACIIBI.

8 CpaBHeHHE 0€CKOHEYHO OONBIINX U OECKOHEUHO MaJbIX (PYHKIIUMA.
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Q. HenpepsiBHOCT (DyHKIIUHM B TOUKE U Ha MHOKecTBe. CBOMCTBA
HEIPEPHIBHBIX (PYHKITUH.

10. Toukwu pa3psiBa U UX Ki1accHUDUKAIIHS.

11.  AcumnroTsl rpaduka QyHKIUH.

12. TIpousBoaHas GyHKUIHHU, €€ TEOMETPUUECKUNA CMBICII, CBOMCTBA
MIPOU3BOJHOM.

13. TIpou3sBoaHas CIOXKHOW M HESIBHO 3a/1aHHOM (PYHKIIHIA.

14. JuddepenunpyeMocTb PYHKIIUH, IEPBBIA TU(dEepeHIIHa U €T0
r€OMETPUYECKUN CMBICI.

15.  OcnHoBHbIe TeopeMbl TudhepeHInaTbHOTO UCcUUCIeHus: iemma Depma,
teopemsl Posutst u Jlarpanxa.

16. IlpaBumo JlonmuTans pacKpbITHS HEOMPEIEICHHOCTEH.

17. MOHOTOHHOCTH (PYHKITUHU. Y CIIOBUE€ MOHOTOHHOCTH.

18. OxkcrpemyM ¢pyHkuuu. HeobxonumMble 1 JOCTaTOUHBIE YCIIOBUS IKCTPEMYyMa.
19. HauGomnbmiee u HaMMEHbIIIee 3HaYeHUE QYHKIIUNA HA OTPE3Ke.

20. IIpousBoaubie u qudPepeHInanbl BICIIUX MOPSIKOB.

21. BemykiocTs rpaduka ¢yHkiun. Touku neperuoa.

22. IlepBoobpa3nas. HeomnpeeneHHblit HHTErpaji U €r0 CBOMCTRBA.

23.  OCHOBHBIC METOJIbI UHTETPUPOBAHUS: 3aMEHA MIEPEMEHHOM,
WHTETPUPOBAHUE IO YACTSIM.

24. Omnpenenennsiii uaTerpain. ®opmyna Herotona-Jlenonuna.

25. OOmee pemenue quddepeHInaIbsHOTO ypaBHeHHS. YacTHBIC pereHus
muddepennmranbHoro ypapuenus. 3agava Komu.

26. YpaBHEHHUs C pa3JesSIONIMMUCS TEPEMEHHBIMHU.

27. OIHOPOJHBIE YpaBHEHUS MEPBOTO MOPAJIKA.

28. JluneiiHoe ypaBHEHHUE MEPBOTO MOPSIKA.

29. Marpurisl. Jluneiinbie onepanuy HajJ MaTpullaMi. TpaHCTIOHUPOBAHUE
Marpuiel. [Iponssenenue marpuil.

30. DnemeHTapHbIE MPeoOpa3oBaHUs HAJ CTPOKAMH U CTOJIOIAMU MATPHII.
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31.

Teopema o mpuBeaeHUH TPOU3BOJIBLHON MAaTPHIIBI K CTYIIEHYATON opMe.

Panr matpunsl. HeBBIpOXKAECHHOCTD KBaAPAaTHBIX MATPHII.

32,
33.

OOparnas matpulia.

HCBBIPOKACHHOCTU MATPHUIIBI.

[IpsiMbIE ¥ TIOCKOCTH B IPOCTPAHCTBE.

JIuneliHoe (BEKTOPHOE) MPOCTPAHCTBRO.

34.

Kanemnu.

35. IIpsiMble Ha MJIOCKOCTH.
36.

37.

HYKOHOMHUKE.

38.

39.

Pa3MCPHOCTD JIMHEHHOT'O IIPpOCTpPpaHCTBA.

Onpenenurens KBaapaTHOW Matpulbl. CBoiicTBa onpenenutens. Kpurepuit

Cucrema nuHelHbIX anreOpandeckux ypaBHeHuil. Teopema Kponekepa-

CucteMsl JTMHEHHBIX anre6pa1/1qec1<1/1x HCPABCHCTB U UX HCIIOJIB30BAHNC B

JInHelHas 3aBUCUMOCTD (HGBaBI/ICHMOCTB) CUCTCMBI BCKTOPOB. ba3uc u

IIprMepbI OLIEHOYHBIX CPEACTB ISl MPOBEPKH KAMXKA0N KOMIIETEHIIUN,
(Gopmupyemoit TUCUMIVIMHOM

Komnerennmns NHauKaTopbl 10CTHKEHUS Tunossie 3axanus
KOMIIETEeHIM I
[1KH-3 1. IIpoBomut c6op, o6pabotky | 1. 3aBUCHUMOCTh MEXIy
CIoco6HOCTh M CTAaTUCTHYECKUH  aHanmu3 H%HerKaMH MpOU3BOACTBA Yy U
00beMOM BBIITYCKaeMOM
oc €CTBIISITh C6O JaHHBIX JUIA peHICHUA
i P, (MHAHCOBO-IKOHOMHUECKHX TMPOAYKIMH X Ha HpCAIPHATHH
00paboTky u BBIPAXKACTCS GyHKIHEH
i sana =50x—0,05x°
CTATHCTHYECKMH aHaIN3 y= , -
AHHBIX MIPUMEHSATH
A ’ p 2.OyHKIHSA 4
MaTeMaTuieCKucC C(x) =15+0.25x+0.36x3
METO/Abl JJisi PpelIeHUus OTIMCBHIBACT noTpeOIeHue
CTaHJAPTHBIX HEKOTOPOU CTpaHbl; X  —
COBOKYITHBII HaIlMOHAJIbHBII
PO EeCCUOHAIBHBIX "
pod noxon (nmeH.en.). Havitu: a)
¢unancoBo- NPEACIBbHYI0  CKIOHHOCTH K
HSKOHOMHUYECKUX  3ajad, notpebneHuto; 0) TMpeaenbHYI0
UHTEPIPETUPOBATH CKJIOHHOCTh K COEpEeKCHHIO, €CITH
HallMOHAJIBHBIA 10XO0JA paBeH 27
MOJTyYEHHBI
OJIyHCHHBIC JIeH. e]I.
pE3yJIbTaTBI. 1. TIpou3BOOUTENBHOCTh TpyHaa

2. dopmynupyet
MaTeMaTHYeCKHe MOCTaHOBKU
(bMHAHCOBO-IKOHOMHYECKHX
3ajad, MEPEXOIUT oT
9KOHOMUYECKHUX TTOCTaHOBOK
3ajad K = MaTeMaTHYeCKUM
MOJIENSIM

pabodyero  3a  O;HY
p(t)y=15¢—-0.5¢ ueu

, Te t — Bpems B yacax, 0 <t < 8.

CMEHY

Onpenenure 00BEM  BBITyCKa
HOPOTYKIUH 32 ACHb ISl TaHHOTO
pabouero u CPEIHIOI0

OPpOU3BOAUTCIBHOCTh Tpyda 3a
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OJIUH 4ac.

3. CucTeMHO MOIXOAUT K
BEIOODY MaTeMaTHYECKUX
METOJIOB ¥ MH()OPMAIMOHHBIX
TEXHOJIOTUW I PCUICHHS
KOHKPETHBIX (hHuHAHCOBO-
SKOHOMHUYECKUX  3a7ad B
npodecCHOHABHOM 00TaCTH.

1.0
y(X) = 01x° —1,2x2 + 5x + 25!

(I[CH.CI[.) BBIPAXKAET H3JICPKKH

IIPOU3BOJICTBA HEKOTOPOI0
npeanpustus. Haiitu cpennue u
IIpeeIbHbIE U3JIEPKKH
npousBoicTBa.  KakoBo  mx

snauenue npu X =10? Caenars
BBIBO/I.

4. AnanmmzupyeTr pe3ylabTaThl
HCCIIeIOBaHUS
MaTeMaTH4€eCKUX Mozenen
(bMHAHCOBO-IKOHOMHYECKHIX
3ajad M JenaeT Ha  HX
OCHOBAaHHHN KOJIMYCCTBCHHBIC U
KaueCTBCHHBIC  BBIBOABI U
PEKOMCHAAIIMN 110 IIPUHATHIO
(hMHAHCOBO-9KOHOMHUYECKUX
peuieHui.

2. O0BeM POU3BOJICTBA 3UMHEH

o0yBH u, BBIITYCKAeMOI
HeKOTopof/{ bupmoii, Moxer
ObITH , OIpMGaH aBHEHHUEM
u==t ——t + 6t y5)100 (em.),

rie QJIEHAApHBIA Mecsl
roja. Bpruncnute
MIPOU3BOIUTENILHOCTh Tpyza,

CKOPOCTh M TEMII €€ U3MCHCHUSI:
a) B Havaine roga (t=0); 6) B
cepeauHe roga (t=6);B) B
koHUe roga (t=12). Cpenarb
BBIBO/I.

YK-10
CnocoOHOCTh
OCYILIECTBIISITh
KpI/ITI/ILIeCKI/I
aAHAIM3UPOBATH,
0000111aTh u
CHCTEMaTH3HPOBATh
uH(pOpMalLIO,
HCITOJIB30BATh
CHUCTEMHBIA IIOAXOM JUIA
pelIeHHs TIOCTaBICHHBIX
3a71a4

ITOUCK,

1. YUeTko onmchIBaeT COCTaB U

CTPYKTYpPY TpeOyeMbIX
JaHHBIX W HHpOPMALUH,
rpaMOTHO peanuzyer
MIPOIECCHI 170'¢ coopa,

00pabOTKH U MHTEPIIPETAINN

DyHKIL 3
y(x) le —1,2x” + 5x + 25|

(meH.em.) BBIpaKaeT M3IEPIKKU

IIPOU3BOJICTBA HEKOTOPOI0
npeanpuatusa. Haiitu cpennue u
IIpeeIIbHbIE U3JIEPKKH
MPOU3BOJACTBA. KakoBo 150,

snayenne mnpu X =10? Cpenars
BEIBOJI.

2. OOOCHOBBIBAaET CYLIHOCTb
HPOUCXOJIAIIETO, BBISIBIISIET
3aKOHOMEPHOCTH,  MOHHMAaeT
HPHPOIY BapHaOeIbHOCTH

OObeM mNpoM3BOJACTBA 3UMHEHN
o0yBH u, BBIITYCKaeMOM
HEKOTOpOU (pupMOi, MOXKET OBbITh
ONMUCRH, 7 ABHEHHEM
U=—t"——t°+6t+2100 (exn.),

rae KaJICHJIapHBIM  Mecs
roja. Brruucauts
IIPOU3BOJUTEIBHOCTD TpyJa,

CKOPOCTh W TEMII €¢ M3MCHCHHUS:
a) B Havaie roga (t=0); 0) B
cepenuHe roaa (t=6);B) B KOHIE
rojga (t =12). CnenaTh BBIBO/I.

3.  ®opmupyer  MpHU3HAK
KJacCU(UKAUK,  BBIACISET
COOTBETCTBYIOIINE emMy
TPYIIIBI OZTHOPOJHBIX

«OOBEKTOBY», UIACHTUDHUIIPYET
o0IIlMe CBOMCTBA DJIIEMEHTOB

2. Ilo maHHBIM HCCIIEJOBAaHUI O
pacrpeIeneHny 10X010B B OJTHOM
u3 cTpaH kpuas JlopeHia MoxeT

OBITb y ONHMCaHa  ypaBHECHUEM
y=——rTIe x € [071].
BoruBcng¥es KO3 PUIHEHT

Joxnau K. Crenats BBIBOJ

3TUX  TPYIII, OLIEHMBAET

MOJHOTY pe3yJIbTaToB

KJIACCU(HUKAIIMK, TTOKa3bIBACT

HPHUKJIATHOE Ha3HAYCHUE

KJI1aCCH()UKAIMOHHBIX TPYIIII

4. I'pamMOTHO,  JOrMYHO, | 3. 3aBOJ B TCUEHUH TPEX MECSALECB
apryMEHTUPOBAHHO HP0H3BOHﬁT ﬁlp YKIHIO  TPEX
bopmupyer cobcTBennbie | BAOB: 11 3. UM3BecTHbl
CyK e - OLIEHKH. 00BEMBI BBIHyCKa NPOAYKIUH 32

Otnruaer QakTbl OT MHEHUH,
MHTEpIpeTalni, OLICHOK U T.A.
B pacCyXIEHHUSX  JAPYTHX

TPU MECSIAa U JICHEXKHBIE 3aTPaThl
Ha  M[pPOU3BOJACTBO 332  3TOT
MPOMEXKYTOK BpeMeHu. Haiitu
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ce0eCTONMOCTh € IMHUILBI
MPOAYKIIMH Ka)KI0Tr0 BH/IA.

YY4aCTHUKOB JCATCIIBHOCTHU

M | O6bem 3arpa
€C | BbIIIyCKa TBI
A1 | TpOoRyKIUH( (TBIC.
€IMHMUIL) yci.e
Ry | n)

1 2
I 50 |10 |30 |176
I [35 |25 [20 |168
I 140 |20 |30 |184

5. AprymentupoBanHo u | 1.DyHKIUSA %
nornuno mpexcrasnser cpoto | C(X) =15+0.25x+0.36x

TOYKY 3peHust mocpencTsoM u | OHMCBIBACT norpedieHne
HA ~ OCHOBe  cucTemuoro | HICKOTOpOM — cTpaHbl, X =
OMHCAHIS COBOKYITHBII HAlMOHAIBHbII
noxon (nes.en.). Haiitu: a)
IpeleNbHyI0  CKJIOHHOCTh K

notpebnenuto; ©0) TNpeaenbHyIo
CKJIOHHOCTh K COEpeXEeHHIO, eCIU
HallMOHAIBHBIN J0X0A paBeH 27
JIeH. e]I.

IIpumep 3K3aMeHAIIMOHHOTO OHJIETA

®egepanbHOe rocylapcTBeHHOE 00pa3oBaTe/ibHOe 0I0/I’KEeTHOe yUpesk/JeHHue BbICIIero
oOpa3zoBanus «®unancoBbiii yHuBepcurer npu IlpaBurenscree POy
HoBopoccuiickuii puinnan PUHyHHBEpCHTETA

Kadenpa «Mupopmarrka, MmaTemMaTtuka 1 OOIIETYMAHUTAPHBIE HAYKN

JIucinnianHa «MaTtemMaTHKa»
dopma 00yueHms 3a09Hasg

Cemectp 2
Hanpasnenue 38.03.01 «DxoHoMukay» [Ipoduis « »
SK3AMEHAIIMOHHBINA BUJIET Ne 1

3AJJAHUE 1

a) Haiitu ipenen:

. x* x!
tim| —— - ——
ool o 2 x+2

10 BAJIJIOB

b) Haiitu npenern:

3 a —hx
lim f”‘j—z . 10 BAJLUIOB
== 5x7 +1

3ATIAHME 2

B Tabnuie npuBeaeHsl KOAQQUIMEHTHI TPSMBIX 3aTpaT U KOHEYHAs MPOJYKIUS OTpaciei Ha IIaHOBBIN

MIePHO/I, YCII.ICH. E]I.

oTpacib [Ipomeiiennocts | Cenbek XO03. Koneunsrit
TIPOYKT
[powus- [Mpombrmennocts | 0,4 0,2 250
BOJICTBO Cenbck X03. 0,6 0,13 200

Haiitu: a) HaiiTu nmnaHoBBIE 0OBEMBI BaJIOBOI NIPOAYKIIMU OTpaciiel, MEXKOTPACIIeBhIE TOCTABKH, YUCTYIO
MPOAYKIIAIO OTPaCIIeH;
0) HeoOXoaMMBI 00BEM BaJIOBOIO BBINTyCKAa KaXKIOH OTPACIIH, €CJIM KOHEYHOE MOTPEOJICHUE MTPOAYKIIUN
CEeJILCKOTO X03siicTBa yBenmnuuBaercs Ha 20%, a mpoMeinuieHHocTH Ha 10%

20 BAJIJIOB

3AJAHHUE 3
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a) Haiiti npou3BoaHY0O QYHKIINU:

y=In(5x* +2x%) .

1
b) dns dynkimum cipoca q = 5 (80 — 4p)
HAaWTH 3HAYECHHE CTOMMOCTH CAMHHIIBI TPOMYKIHU

10 BAJLTIOB P, IpH KOTOPBIX CHPOC SABISICTCS DJIACTUYHBIM.
10 BAJUIOB
IToaroroBut: (Koponéra H.B.)
YT1Bepxkaar:
3aB. kadenpoi (Capaxa H.A.)
Hdata «__ » 20

8. IlepeyeHb OCHOBHOM M JONMOJHUTEJILHOMH YUeOHOI JTUTepaTyphl

OcHoBHas JquTEpaTypa:

1. Kpemep, H. I1I. Briciiasg MaremMaTuka aJii 5KOHOMUCTOB : YYEOHUK U
npaktukyM juist CI1O / H. . Kpemep, M. H. ®puaman, b. A. [1yTko,

N. M. Tpumun ; noxa penaxkuueit H. I1I. Kpemepa. — 5-e uz ., nepepad. u gom. —
Mocksa : M3gatensctBo FOpaiit, 2018. — 909 c. Tekcr : anexrponnsiii // 9bC
FOpaiit [caiiT]. URL: https://urait.ru/bcode/429649/p.2 (nata obpaieHus:
17.05.2019).

2. Kpemep, H. I11. K79 Bricmias matematuka Jijisi 5KOHOMHYECKOTO
OakanaBpuata. B 3 4.: yueOHUK U MIPAKTUKYM JUIsl aKaJIEMAYECKOT0 OakajiaBpuaTa
[ H. 1. Kpemep, b. A. Ilytko, . M. Tpumun, M. H. ®punman ; mox pen. H.
. Kpemepa. — 5-¢ u3a., nepepad. u gon. — M. : U3marensctBo  FOpaiiT,
2017. — 276 c. Tekct : anexktponnsiii / ObC FOpaiT [caiit]. URL:
https://urait.ru/bcode/452112/p.2 (nata obparienus: 17.05.2019).

JlonosHUTeIbHAS JIMTEpPaTypa:

3. Bricmias MateMatuka ajisi SKOHOMHUYECKUX CIICIIHAIBHOCTEN: YYeOHUK 1
npaktukyM / H. III. Kpemep, b. A. Ilytko, . M. Tpumun, M. H. ®punman; [log
pen. H.III.LKpemepa. - 3-e uzn.; nepepad. u gom. - M.: FOpaiit, 2010,2011. — 909 ¢
4. Kpemep H.IIL., ITytko B.A., Tpumun .M. MaTemaTtuka aJjisi 3KOHOMUCTOB: OT
Apudmetuku 10 DKOHOMUKH: yueOHo-cnipaBoyHoe nocodue / H.II. Kpemepa. —

2-¢ u3j., nepepad. u gom. — M.: FOpaiit, 2010.- 646 c.
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5. Kpemep H.II. Marematnka 151 SKOHOMHCTOB: OT Apudmeruku 10
DKOHOMHUKH: yueOHO-cripaBouHOe mocooue / H.I1I. Kpemepa. — 3-e u3z., mepepad.
u jgon. — M.: FOpaiit, U] FOpaiit, 2012.- 685 c.

6. IlomoB A. M., CornukoB B. H. Marematnka mjist 3KOHOMHUCTOB. B 2 u.:
yuebnuk u npaktukym st CI1O / A. M. Tlonos, B. H. CothukoB. — 2-¢ u3n.,
nepepad. u gom. — M. : MsmarensctBo FOpaiit, 2018. — 295 c¢. Tekcr :
AIIEKTPOHHBIN // ObC Opaiir [caiiT]. C. 2 — URL:
https://urait.ru/bcode/456192/p.2 (nara obpamenus: 17.05.2019).

9. IlepeueHs pecypcoB HHPOPMALMOHHO-KOMMYHUKALIMOHHOI ceTn «H-

TepHeT»

— HMuadpopmannonHo-00pa3zoBaTeabHbIi nopTasl GUHAHCOBOTO YHUBEPCUTETA

npu [IpaBurensctBe Poccuiickoit deneparm_http ://portal. ufrf. ru/.

— CaliT JenapTaMeHTa aHajau3a JaHHBIX, TPUHATHUS pEeIIeHNN U (PMHAHCOBBIX

texuoJsioruii. http://fa.ru/dep/data analysis/

— bubmuoreyno - wuHOpManMOHHBIM KOMIUIEKC DOUHYHHBEPCHUTETA TIPH

[TpaButensctee PO. http://library.fa.ru.

— Peno3sutopuit DrHYHUBEpPCUTETA pU [IpaBurenscTBe PO.

http://repository.vzfei.ru.

— Marematnueckuii caiir  Math.ru  https://math.ru/

— Komnexuus CTapUHHBIX MaTeMaTHYECKUX KHUT MathTree.ru

http://books.mathtree.ru/

— O6mepoccuiickuii MaTeMaTUYECKUN nopTan Math-Net.Ru

http://www.mathnet.ru/

— MockoBckuit LEHTP HENPEPbIBHOTO o0pazoBaHusl. CBoOoaHo

pacnpocTpanseMbie n3nanus. https://www.mccme.ru/free-books/

— MaremaTtrueckuii mopran Martematuky. Py http://matematiku.ru/
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10. MeToan4yeckue yKazaHus JAJs 00y4aOIIMXCH M0 OCBOCHUIO M CIATIIMHBI

OcBoeHHME AUCUUILIMHBI PEKOMEHAYETCS OCYLIECTBIISITh B COOTBETCTBHH C
MeTonuueckumMu peKOMEHAAMSAMU JUIsl CTYJEHTOB OakajaBpuaTa Mo OCBOCHHIO
JUCHUIUIMH 00pa30BaTeIbHBIX MPOTpaMM BBICHIET0 00pa30BaHUs, YTBEPKICHHBIX

pacniopsbkennem @unynusepcurera ot 14 mas 2014 r. Ne 256.

11. Ilepeyenb HHPOPMANMOHHBIX TEXHOJOTHHA, WCHOJb3YyeMbIX IpPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 MNpoLecca M0 AMCHHUILIMHE, BKJIKYAas
nepeyeHb HeE00XOAUMOr0 MPOrPpaMMHOr0 odecnevyeHUss W MH(OPMAIHOHHBIX
CIIPABOYHBIX CHCTEM (IPH HEOOXOAUMOCTH)

[Ipu  ocyimiecTBieHMH  0Opa3oBaTEIBLHOTO  Tpoliecca  OOyYarolUMUCS U
po¢eCcCOPCKO-TIPENOAaBaTEIbCKUM ~ COCTABOM  UCMOJB3YIOTCA: MPOrPaMMHOE
obOecrieueHue, MH(POPMAITMOHHO-CIIPABOYHBIC CUCTEMBI, AIIEKTPOHHBIE
OMOJIMOTEUHBIE CUCTEMBI.

11.1 xomnnexkm JAUYEHSUOHHO20 NPOCPAMMHOZCO obecnevenusi.

1. Windows Microsoft office
2. AntuupycHas 3ammra ESET NOD32

11.2 Cospemennvle npogheccuonaivHvie 6a3vl OAHHBIX U UHPOPMAYUOHHBIE
CHPABOUHbIE CUCTNEMDbL.

- Undopmanmonno-npaBoBas cucrema «Koncymnprant [Lmrocy
-Anamutndeckas cucrema Bloomberg Professional.

-SPSS  Statistics  (Statistical ~ Packageforthe  Social ~ Sciences—
CTATUCTUYECKHUH MAaKET JJIsI COLMAIBHBIX HAYK).

- 06a3n1 manHbIX Poccrara: IIBC, EMUCC, CCPJI MB®

-OnekTpoHHas sHuuKiIoneaus: http://ru.wikipedia.org/wiki/Wiki

-CucreMa  KOMIUIEKCHOTO  packpbitusi ~ uHopmaumu  «CKPUH»
http://www.skrin.ru/

11.3 Cepmughuyuposanmvie npoepammusle u annapamuvle Cpeocmead 3auumol
ungopmayuu

CeptuduiiupoBanHbple TPOTrpaMMHBIC U alllapaTHbIE CPEACTBA 3alIUTHI
uH(popMaIuu He TPEAYCMOTPEHBI.

12. Onmcanue MaTepUAJbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMOM JJIsi
OCylIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCHUIINHE

Jlnst ocymiecTBiieHnsi 00pa30BaTEIBHOTO MPOIECCa B paMKaX IUACHIUTLIAHBI
HEO0OXOMMO HAJTMYHE CTICIIMAIBHBIX TIOMEIICHUH.
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CrienuanbHble TOMELIEHUS! PEJICTABISIIOT co00il yueOHbIe ayTuTOPUHU AJis
IOPOBEJCHUS JIEKIUH, CEMUHAPCKUX M TPAKTHUYECKUX 3aHATUN, BBITOJIHEHUS
KYpPCOBBIX TPYNIOBBIX U UHIWBUIYAJIBHBIX KOHCYJbTAIMI, TEKYIIEr0 KOHTPOJIS U
IPOMEXYTOUHOM aTTeCTallMy, a TAKKEe MOMEILEHUS JIUIsl CAMOCTOSITENIbHOM paboThI
U TOMEUIEHMs JUIsl XpPAaHEHUS U NPOPUIAKTHUECKOTO OOCIyKMBaHHUsS y4eOHOTO
000py10BaHUS.

[TpoBeneHune NeKUil 1 CEMUHAPOB B paMKax JUCLUIUIMHBI OCYIIECTBISETCS
B ITIOMELICHUSAX:

— OCHAIIEHHBIX JEMOHCTPALMOHHBIM 000PYI0BaHUEM;

— OCHAILIEHHBIX KOMIIBIOTEPHON TEXHUKOMN C BO3MOKHOCTBIO MOJKIIOUEHHUS
K cetu «MIHTEpHETY;

— oOecrneyuBarolMX  JOCTYl B 3JEKTPOHHYIO  HMH(OpPMAlMOHHO-
0o0pa30BaTeNbHYIO Cpeay YHUBEPCUTETA.

CrneunanbHbie MTOMEIICHUS JOJIKHBI OBITh YKOMILJIEKTOBAHbI
CHEIUAIN3UPOBAHHON MEOENbl0 M TEXHUYECKUMHU CpPEICTBAMH  OOyYeHUS,
CILy’KalllUMH JJIs1 IPEICTABICHUs Y4eOHOU MH(OpMAIUU O0IBIION ayITUTOPHH.

22



