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uHpopmaruka», npoduias «UT-menemxment B OusHece», - HoBopoccuiick:
®dunuan ¢uHaHCOBOrO yHHUBepcuTeTa, Kadenpa «MHpopmaTHka, MaTeMaTHKa H
obmerymanutapasie Haykm» 2020. 35c.

Jucuunnuua  «Marematuka» — SBISIETCS  AUCHMAIUIMHONM — Moayns
MaTeMaTUKd W HH(POpMATHKU HampasieHuss noArotoBku 38.03.05 «busnec-
uHPOPMATUKAY.

Pabouast mporpamMmma AMCHMIUIMHBI COJAEPKUT TpeOOBaHUS K pe3ysbTaTam
OCBOECHUS JHUCIUIUIMHBI, COJIEpPKAHWE AUCUUIUIMHBI, TEMATHUKY MPAKTUYECKHUX
3aHATHI, (OPMBI CAMOCTOSITEIbHON paboThl, (JOH/ OLIEHOYHBIX CPEICTB, Y4EeOHO-
METOAMYECKOE U MH(DOPMAITMOHHOE 00ecTIeueHHEe JUCITUTUTHHBI.

Coneprxanue paboueit mporpamMMbl JUCITUTIIAHBI
1. HawmMmeHoBaHue TUCIUILUINHEI 4
2. llepeueHp MMIAaHUPYEMBIX PE3YJIBTATOB OCBOEHUS OOpa3oBaTenbHOU 4
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nporpamMmsl (MepeyeHb KOMIIETEHIIMM) ¢ YKa3aHUEeM HHAMKATOPOB HX
JTOCTIDKCHUSI U THTAHUPYEMBIX Pe3YyJIbTaTOB OOYUCHHS 110 JUCITUTUTHHE
MecTo TUCIUIUTHHBI B CTPYKTYPE 00pa30BaTEIHbHONU MPOTPaMMBI
O0beM muCHUIUIMHBI  (MOIYJsI) B 3a4eTHBIX CIWHHAIIAX © B
aKaJeMUYECKHX 4Yacax C BbIIEIECHUEM Oo0ObeMa ayJIUTOPHON (JIEKIIHH,
CEMUHAPBI) U CAMOCTOSATEIHLHON pabOThl 00YJAFOIITIXCS

CopepkaHne  IUCHUIUIMHBI,  CTPYKTYPUPOBAaHHOE IO  TeMaMm
(pa3nenam) TUCHUILIUHBI C YKa3aHUEM UX 00bEeMOB (B aKaJeMHUUECKUX
yacax) U BUJIOB YUCOHBIX 3aHITHMA

Conepkanue JUCHUTLIAHBI

Y4eOHO-TeMaTHIECKUH TUTaH

Copeprkanrue CEMUHAPOB, MPAKTUICCKUX 3aHATHN

[lepeuenpb y4eOHO-METOIMYECKOTO obecrnieyeHus TUTSt
CaMOCTOSITETIbHOM pabOoThl 00YUYAIOIINXCS IO TUCIIUIUIMHE

[lepeyerr BOMPOCOB, OTBOJWMBIX Ha CaMOCTOSITEIPHOEC OCBOCHHUE
JTUCITUTUINHBL, (HOPMBI BHEAYTUTOPHON CAaMOCTOSATEIHLHON pabOTHI
[lepedyenp BOMPOCOB, 3aMaHWN, TEM [JIs MOATOTOBKH K TEKYIIEMY
KOHTPOJTIO (COTJIACHO TaOIUIIBI 2)

@DOHJT OILEHOYHBIX CPEACTB I TPOBEICHUS MPOMEKYTOUHOM
aTTeCTallH

oOy4Jaronuxcs 1o AUCIUILIUHE

[lepeyeHb OCHOBHOW U JOMOJHUTEIBHOW Y4YE€OHOM JHTEpaTyphl,
HEO0OXOMMOM JJIs1 OCBOCHUSI TUCIUTLITUHBI

[lepeuenn pecypcoB HMHPOPMAIMOHHO-TEIEKOMMYHUKAIITMIOHHON CETH
«MHTEpHET», HEOOXOIUMBIX ISl OCBOCHUS TUCITATITUHBI
MeTtonuueckue yKazaHUS i1 OOy4YalOIMUXCA TIO  OCBOCHHIO
JUCITUTITIHBI

[Tepeuerr WHOOPMAIMOHHBIX TEXHOJIOTHH, WCIOJIB3YEMBIX IIPH
OCYIIECTBICHUN 00pa30BaTEIBLHOTO TMpoIlecca IO  JUCITUIUIMHE,
BKJIFOYAsl TEepeYeHb HEO0OXOIUMOTO MPOTPaMMHOTO OOECIeUeHUsT M
WH(OPMAITMOHHBIX CIIPABOYHBIX CHCTEM

KoMIiiekT TuIieH3noHHOTO TPOrpaMMHOTO 00eCTIeYeHM S
CoBpeMeHHbIE npodecCuOHANIbHbBIC 0a3bl JTAHHBIX u
UH(OPMAITMOHHBIE CITPABOYHBIEC CUCTEMBI

CepTudunupoBaHHbIe MPOTPAMMHBIC U allllapaTHBIC CPEACTBA 3aIUTHI
uHbopMaIuu.

Onurcanue MaTepUaIbHO-TEXHUYSCKOM 0a3bl, HEOOXOIUMOW IS
OCYIIECTBJICHUSI 00pa30BaTEILHOTO MPOIECca MO TUCIUTIIINHE

1. HaumeHoBaHue AUCHUIIJINHbBI

«MaremaTtuka»

»

10
11
13

13
15

17

17
18
19

20

22
23

25

26



2. [lepeyeHb MJIAHNPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO IMCUHUILINHE,

COOTHECEHHBIX C IIJIAHMPYEMbIMH Pe3yJIbTATAMU OCBOEHHUSI 00Pa30BaTeIbHOM

NPOrpamMMmblI

Nucnummaa  «MaTemaTuka» mo HampasineHuto 38.03.05 «busHec-
unpopmatuka», mnpopmib «HUT-menemxkmenT B OuszHece» oOecmeunBaeT

dbopMUpOBaHUE CIETYIOMINX KOMIETCHIINH:
I'on Haoopa 2020, ounas popma

YK-10, YK-11

Kon | HaumenoBanu | UHAMKATOPBI

Pe3yabTaTbl 00yyeHus (ymeHust

KOM (¢ JOCTHKCHUA 151 3HaHI/Iﬂ), COOTHECCHHBIC C
IIE€TC | KOMIICTCHIMU | KOMIICTCHIIUHN KOMHeTeHHI/IﬂMI/I/I/IHI[HKaTOpaM
HIOUHU U JOCTHKCHUA KOMIICTCHIINHN
YK-10 | CnocoOGHOCTB l. Yetko ommchiBaeT 3HaTh:
OCYIICCTBIIATD COCTaB U CTPYKTYpYy - METOAbl OIMCaHMs COCTaBa H
TIOHCK, TPEOYEMbIX JaHHBIX H CTPYKTYPBbI TpeOyeMbIX JAHHBIX
KPUTUYECKH WHPOPMAIUH, TPAMOTHO " HHpOPMALIH;
AHAJN3HPOBATH, peann3yer npoueccsl X ) METOJIbI cGopa,
0000mare u cbopa, 00paboTKH U ;
CHUCTEMAaTU3UPOBaTh | UHTEPIPETALUH. 06pa60TKI/I ¥ MHTCPIpPCTALlMM JaHHBIX,
WHQOPMAIIHIO, Ymers:
HCIIONE30BATE - OINHUCBhIBaTh COCTaB U CTPYKTYpYy
CHCTEMHBII TpeOyeMBbIX JAHHBIX
MOAXOA ISt 1 MH(OpMAarIH;
perieHus - TPaMOTHO peajn30BaTh IMPOIECCHI
HOCTaBJICHHBIX cobopa, 00pabOTKM W HMHTEpIpeTaLNn
3a/1a4 JTAHHBIX;
2. OGOCHOBHIBAET 3HaTh:
CyIHOCTb - METObI BBISIBJICHUS
MPOUCXOAAICTO, BBIABIIACT SaKOHOMepHOCTI/I;
3aKOHOMCPHOCTH, - MPUPOJY BapHaOeIbHOCTH W METOIbI
TIOHUMACT  TPUPOLY ee  MCCIENOBAHUS M  U3MEPEHMS;
BapuabeIbHOCTH.

YMmerTh:

- 000CHOBBIBATH CYIIHOCTBH
IMPOUCXOAAIICTO,
- BBISIBJISATH 3aKOHOMEPHOCTH;

3. @opMmynupyeT NpU3HAK
KJIacCU(UKAIINH, BBIJEISET
COOTBETCTBYIOIIIUE EMY
IPYIITBl OAHOPOAHBIX
«0OBEKTOBY,
uneHtuduupyer oorue
CBOMCTBA 3JIEMEHTOB 3TUX
IpYII, OLICHUBAET
MOJTHOTY PE3YJbTaTOB
KJIaCCU(pUKAIHH,
MOKa3bIBaeT MPUKIATHOE
Ha3HAYCHUE

3HaTh:

- IPU3HAKHU KjIaccu(puKaimu;
- 0011I1E CBOMCTBA JIEMEHTOB
KJIACCU(UIMPYEMBIX TPYIIIT;

- IPUKJIaIHOC HA3HAYCHUE
KJIACCU(PUKAIIMOHHBIX TPYIIIL;
YMmerh:

- opMyaHpoBaTh MPU3HAK
KJIACCU(DUKAIIUH, BBIICISACT
COOTBETCTBYIOIIME €My IPYIIIIbI
OJTHOPOJIHBIX «OOBEKTOBY;
naeHTu(uIMpoBaTh 00IKe




KJIACCU(UKAITTOHHBIX
TpyTIIL.

CBOfICTBa 3JICMCHTOB KJ'IaCCI/I(bI/I]_[I/IpyeMBIX
rpyrm;

4. I'paMOTHO, JIOTHYHO,
apryMEHTHPOBAHO
(hopMupyeT COOCTBEHHBIC
CY)XIICHHS W OIICHKH,

3HaTh:
- MCTOAbI JIOTUKH H apI‘yMeHTaLII/II/I;
YMmern:

o - rPamMOTHO, JIOTUYHO,

TIIN4YacT aKThI OT

. ¢ . apryMeHTHPOBaHO dhopmupoBaTh

MHCHUH, HUHTCPIPLETAILIUU,
COOCTBEHHBIE CYXICHUS U

OIIEHOK U T.JI. B ]

pacCyXAeHUAX APYrux OLCHKH, .

V9aCTHUKOB jiesiTenpHOCTH. |~ OTIHYaTh dakTel OT MHEHUH,
WHTEPIIPETAliii, OINECHOK W T. 1. B
pacCyXIeHHSX JPYTUX YYaCTHHUKOB
JIESITEIbHOCTH;

5.ApPryMEeHTHPOBaHHO U 3HaThb:

JIOTHYHO IPCICTABIIACT - METOAbl CHCTEMHOI'O aHajiu3a u

CBOIO TOUKY 3PCHUSA CHCTEMHOI'O  OIIMCAaHHS  OOBEKTOB;

NOCPE/ICTBOM M HA OCHOBE | yprare .

NCTCMHOTI ITUCAaHUA.

CHCTCMHOTO ofmica - aQpPryMEHTHUPOBAaHHO M  JIOTUYHO
IIPEACTABIIAThL CBOK TOYKY 3pEHHUS
MOCPEACTBOM u Ha OCHOBE

CHUCTCMHOI'O OIITMCAaHU U aHaJIM3a

YK-11

CnocoOHOCTh K
ITIOCTaHOBKE
meiaed U 3ajad
HCCJICIOBaHUS,
BbIOODY
OINTUMAJIbHBIX
MyTed U METOAO0B
UX JOCTHKEHUS

1.ApryMeHTHpOBaHHO
MEPEXOANT OT
NepBOHAYaIbHOM
CYyOBEKTUBHOM
(hopMyITHPOBKY MPOOIIEMBI
K LEJIOCTHOMY
CTPYKTYPHUPOBaHHOMY
OTHMCaHUIO MPOOIEMHOMN
CUTYyaLluH

3HaTh OCHOBHBIC TIOHSITHS ¥  METOJBI
JWHEHHON anreOpsl U TeOMETPUH, TEOPHU
MHOXECTB, TEOPHUH MIPEIeIoB,
T QepeHInaTbHOr0 W MHTErPabHOrO
WCUUCIICHHUS, TEOPHH ps0B,
mudpdepeHIMaANbHEIX  ypaBHEHHH,  Ha
OCHOBE 3THUX METOJOB IEPEXOJUTH OT
IIEpBOHAYAIILHOMN CyOBEKTUBHON
(hOpMyYIMPOBKH MPOOJIEMBI K LEIOCTHOMY

CTPYKTYPHPOBAaHHOMY OIHCAHUIO
npoOJIeMHON CUTYalUH

YMeTh  UpPUMEHSATh  MaTeMaTH4ecKHe
METOJbI I TOCTAHOBKM UM PCIICHUA

OpPraHu3alMOHHO-YIIPABJICHYCCKUX 3a1a4

2. O0OCHOBBIBAET
CHUCTEMHYIO (POPMYITHPOBKY
LIEJIM U TIOCTAHOBKY 3aJlauu
yIpaBICHUS

3HaTh: MCTOAUKY CHUCTCMHOI'O
dbopMyIHpoBaHHS 1T W [OCTAHOBKY
3a/1a4 yIpaBJICHUS

YMeTh: NpUMEHATh METOJUKY CUCTEMHOTO
dhopMyJIMpOBaHUS I€JH M IOCTAHOBKY
3aJa4M YIPABJICHUS

3. B3BeleHHO U CUCTEMHO

3HaTh: METOJbl aHaNM3a CUTYalHH,
TNOAXOAUT K aHAJIIN3Y (bopMyIMpOBKE KpPUTEPHUEB U  YCIIOBUIi
cutyauuu, GOpMyIMPOBKE | BeIOOpa
KPUTEPUEB U YCIOBUH
BBIOOpA YMmers: aHaJIM3uPOBAThH CUTYyalluH,
(bopMynMpoBaTh KpUTEPHHM M YCIIOBUS
BbIOOpa




4. KpUTHYECKHU
MEPEOCMBICIIUBAET CBOM
BBIOOD, COTIOCTARBIISAS C
aJbTEPHATUBHBIMU
nogxonamu. OeHuBaeT
TTOCJIEZICTBHSA
MIPUHUMAEMBIX PEIICHUH,
YYUTHIBasE HCOYCBUJIHBIC
LIETTOYKHU «ITOCIIEACTBHS
MTOCJICAICTBHID («ITPUIHHBI
MIPUYUHY) U KOHTYPHEIC
CBSI3H.

3HaTh: aJdbTEPHATHBHBIE MOJIXOIbBI K
PELIIEHUIO MPAKTUYECKUX 3a70a4

VYMeTh:
OpUHUMACMBbIX
HCOYCBUIHBIC IICITOYKHN
HOCJ'IGI[CTBHﬁ» («HpI/I‘lI/IHbI
KOHTYPHBIC CBA3U.

OLICHUBATh
peleHui,

MOCTIEICTBUS
YUUTHIBAS
«TIOCIIEICTBUS
MpPUYUHY») U

5.KoppekTHO ucnosns3yer
MPOLIETyPhI
LieTICNoNIaraHus,
JEKOMTIO3HIIAN 1
arperupoBaHus, aHATN3a U
CHHTE32 MPU PEUICHUU
MIPAKTHYECKHUX 33139

3HaTh: MCTOABI aHaliu3a M CHUHTE3a IIpU
PCIICHUHN NPAKTHUYCCKUX 3aaaqd

YMmers: UCTIOJIb30BATh IPOLETYPbI
1eJIeTnoaraius, JIEKOMIIO3ULIUU u
arperupoBaHusl, aHauW3a WU CHHTE3a IpH
peLIeHNH NPAaKTHYECKUX 3a1a4

yYHpaBJI€EHUA U TIOATOTOBKH
AHAJTUTUYCCKUX OTUCTOB.

6.Jlornuno,
MOCJIETOBATEIHHO
yOeuTEeIbHO U3JIaracT B
oT4YeTe IEJH, 3a/1a49H,
TEOPHIO U METOIOJIOTHIO
HCCIIETIOBAHMS, PE3YJIBTATHI
Y BBIBOJIBI.

3HaTh: MCETOHAUKY COCTABJICHUA OTHETOB

YMmeTh: (hopMynaHpoBaTh BBIBOJABI IO
pe3yabpTaTaM PEIICHHBIX MPAKTHYECKUX
3a1a4

3. MecTo IUCHUILINHBI B CTPYKTYPe 0CHOBHO# 00pa30BaTe/IbHOI
NMPOrpaMMblI

Jucuunnuna «MareMaTrkay sBISE€TCS TUCUUILTMHON Moaynsi MaTeMaTUKU
u uHpopmaTuky HampasiaeHust noarotoBku 38.03.05 «busnec-unpopmaTrka.

H?;y‘ICHI/I@ JUCIUITIIMHBI «MaTtemaTuka 0a3 HNPYyCTCA Ha 3HaHUAX,

IMMOJYYCHHBIX B paMKaxX HIKOJBHOI'O KypCa MATCMATHKHM HJIM COOTBCTCTBYIOIIHX

JUCHMIUIMH ~ CPEOHEro  MNpoQEeCcCHOHANbHOrO  oOpa3zoBaHus.  Jucuuruimza

«MaremMaTukay SIBJISETCS TEOPETUYECKOW OCHOBOM JJIsi BCEX MUCIUIUIMH MOJYJIS

MaTEMaTuKu H I/IHq)OpMaTI/IKI/I, a MaAaTEMaTH4YCCKHUE TIIOHATHUA H  MCTOABI

UCIIOJIB3YIOTCS B JlajJbHEHIIEM TpU  HM3y4YeHHH o0uienpodeccuoHaIbHbIX

JUCHHUIIIINH U JUCHUIIIINH HpO(i)I/IJ'IH.

4. OObeM IUCUUILIMHBI U BUABI Y4eOHOM padoThI




Jns nanpasienus: noarotoBku 38.03.05 «busnec-undpopmarukay, mpopuib

«UT-meHemKMeHT B Ou3Hece» obOecnednBaeT (OPMHUPOBAHHUE —CIETYIOIINX
KOMITETCHIIN:
I'on Haoopa 2020, ounas popma
Tabmuna 1
Bupa yueOHo# padboThI MO Bcero (B 3/e n Cemectp 1 (B Cemectp 2
AUCHUILITIMHE yacax) yacax) (B yacax)
Oomas 8 3.e./288 144 144
TPYAOEMKOCTH
AUCHUITHHBI
Konmakmmnas paboma 134 84 50
Ayoumopnuvie 3anamusn
Jlexkyuu 50 34 16
Ipaxmuueckue u cemunapckue 84 50 34
3auAmMuUs, m.u.
Camocmoamenvhasa paboma 154 60 94
Bun tekymiero KoHTpos Konrponbnas | KourpoanHas |KoHTpoJbHast
pabota padora padora
Bun mpoMexyTo4HON aTTecTaluu 3aueT/IK3aMeH 3a4yer IK3aMeH

5. Conepmaﬂne AUCHHUIVIMHBI, CTPYKTYPUPOBAHHOEC IO TEMaM

(pa3aesiaM) TUCUMILIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJIeMUYEeCKHUX YaCaXx)
U BU/JOB Y4eOHBIX 3aHATHI

5.1. Coaepxxanue pa3iejioB IMCIUNTHHBI
Pazgen 1 — Jluckpernasi MaTeMaTuKa
Tema 1. MHOKeCTBA M OTHOILIEHUS.
[lonaTne MHOXECTBA.

[TonmHokecTBa. Omnepaliii  HaJ, MHOMXECTBOM.

Huarpammbl  Oiinepa-Benna. AunreOpa wmHoxkectB. IlpsiMmoe mnpousBeneHue
MHOXeCTB. OToOpakeHuss U uX cBoicTBa. CUeTHble MHOXECTBa. MOIIHOCTH
MHOKeCTBa. MeToa MaTeMaTu4eCKOW UHIYKIIUU.
Tema 2. MaTeMaTH4ecKas JIOTUKA

Jlornka BBICKa3bIBAaHWM: BBICKA3bIBAaHUS M OMEpaIliy HaJ HUMHU, (GOPMYJIbI
JIOTUKHW BBICKA3bIBAHWM, PaBHOCWIBHOCTH (DOPMYJI, TPHUHIUI JIBOWCTBEHHOCTH,
TOXJAECTBEHHO UCTUHHBIE (POPMYJIBI.

Jloruka mnpenukaTroB: MOHATHE MPEANKATA, JOTUYECKUE OINEepauud Hal

npeauKaTaMu, KBaHTOPbI, (POPMYJIbI JIOTUKU NPEIUKATOB U JIOTUYECKHUE 3aKOHBI.



Tema 3. KomOuHaTopuka

KoHeuHnple MHOXeCTBa W KOMOHMHATOpWKA: IMPABUJIO CYMMBI U TIPABHIIO
npousBeneHus, npuHimn Jlupxme, Pa3mernienne u mepecTaHOBKH, COYETaHUS,
CBOMCTBa OMHOMUHAJIBHBIX KOA((PHUITUESHTOB.

BeposTHOCTh: KOHEUHBIE BEPOSITHOCTHBIE TPOCTPAHCTBA, IMPOCTPAHCTBA
BEPOSITHOCTHBIX MCXOJOB, YCJIOBHAsI BEPOSTHOCTh, HE3aBUCUMBIC COOBITHS, CXeMa
bepHysum, cnyyaiiHple BETHYHHBI, OMHOMUHAJIBHOE pacrpeaeneHne, HepaBeHCTBO
YeOpImieBa.

Tema 4. I'padbl u 1epeBbst

I'padpl: monsiTue rpada, MapuIpyThl, LENMU U UUKIBI, SHICPOBHI HENH U
ITUKJIBI, MATPHUIIBI CMEKHOCTH U MHITUACHTHOCTH, OMHAPHBIC OTHOIICHUS U TpadFbl.

JlepeBbsi:  TMOHSATHE JEpeBa, OCHOBHOE JIEPEBO  CBSI3HOTO  Tpada,

OpPUEHTUPOBAHHBIE U YIIOPSAIOYEHBI I€PEBbsI, ONHAPHBIE JIEPEBBA.

Pa3znen 3 - J/Iuneiinas aaredpa
Tema 5. MaTpuubl 4 onpeae/uTe/u

Marpunei W uxX BuAbl. JIMHEWHBIE oOmNepanuyd  HaJ ~ MaTpPULIAMH.
TpancnonupoBanue Marpuipl. [IponsBenenune marpui. CBoWCTBa onepanuid Haj
MAaTpULIAMH.

DOnemMeHTapHbIe TPeoOpa3oBaHUsl HaA CTPOKAMH U CTOJOIIAMHU MAaTpPHIL.
TeopemMa 0 HpHUBEACHUM MPOU3BOJBHOW MaTpHIbl K cTyneHyaTod (opme. Panr
MaTpuibl. HEBBIPOKIEHHOCTh KBAJAPATHBIX MATPHUIL.

OOparnas matpuiia. CBoiicTBa 00paTHON MaTpullbl. Beraucienne obpaTHOM
MaTpHIIbl C TOMOIIIBIO AJIEMEHTAPHBIX TPEOOPa30BaAHUM.

OnpenenuTens KBagpaTHOM MaTpuilbl. MUHOPBI U anreOpanyeckue
nononaHeHus. PasnokeHue omnpeaenurtenss mo crpoke wian cronduy. CBoicTBa
onpeaenutend.  Kputepuil  HEBBIPOKICHHOCTH  MaTpulbl.  BbluncieHue
OTIPEJICITUTENIS C TIOMOIIBIO DJIEMEHTAPHBIX TPEOOPaA30BaAHUM.

Tema 6. Cucrembl N JIMHEHHBIX YPaBHEHHUI C N IepeMeHHbIMH



Cucrema JMHEWHBIX anreOpandeckux ypaBHeHuil. OpHopoaHas U
HEOJHOPOJHAsA CUCTEMA JIMHEMHBIX ypaBHEHUMN. OmpeaeneHrne pereHnusi CUCTEMbI
JUHENHBIX YpPAaBHEHHH. OKBUBAJIEHTHOCTb CHUCTEM JIMHEHMHBIX YpaBHEHUU.
CoBMeECTHBIE U OINpEIEICHHbIE CHUCTEMBl JIMHEWHBIX ypaBHEHHHl. Teopema
Kponekepa-Kanemnmn.

HccnmenoBanne M pEIICHUE CUCTEMBl JIMHEHWHBIX YPAaBHEHUW METOJIOM
Kopnana-I'aycca. OOiiee perieHue CHUCTEMbl JUHEHHBIX ypaBHEHUU. YacTHbie
pelIeHnsT CUCTEMBl JIMHEHMHBIX YpaBHEHUW. ba3uWCHbIE pElIeHHs CUCTEMBI
JIMHENHBIX YPABHECHUMU.

Tema 7. CucremMbl M JIMHEHHBIX YPABHEHHUH C N epeMeHHbIMU
dyHaaMEeHTallbHAasl CHUCTEMa PEUICHUN OJHOPOJAHOM CHCTEMBI YpPaBHEHHIA.
OO01ue penieHust OAHOPOIHON U HEOJHOPOIHOM CUCTEM, CBSI3b MEXy HUMHU.
Mopens JIeoHThEBa MHOTOOTPACIEBOM SKOHOMUKH (0aIaHCOBBIA METO.)
Tema 8. JIuHeiiHOE IPOCTPAHCTBO

ApudpmeTnueckue BEKTOPbl M HMX  HCIOJIb30BAaHUE B  SKOHOMHKE.
['eomeTpuueckas MHTEPIpETAUs BEKTOPOB. JINHENHBIE ONIEpaluy HaJl BEKTOPaMHU.
CkaisipHOE TpOM3BEIEHUE BEKTOPOB. lIprMephl CKanspHOro NpPOW3BEIACHUS B
AKOHOMHUKE. J[mrMHa BEKTOpa. YTOI MEXIY BEKTOPAMMU.

JluneiiHoe (BeKTOpHOE) MpOCTpaHCTBO. JIuHelHas 3aBUCHUMOCTH (HE3aBUCH-
MOCTb) CHCTEMBI BEKTOpPOB. basuc M pasMepHOCTb JMHEHHOIO NPOCTPAHCTBA.
Koopnunatel BekTopa B 3a7aHHOM Oasuce. IIpeoOpa3zoBaHre KOOpAMHAT BEKTOpa
pu 3aMeHe Oa3uca.

Tema 9. JIuneiinbie Mpeo0pa3oBaHuA U KBaJAPAaTHYHbIe GOPMBI

JIluneiinpie mpeoOpa3zoBaHusl MpocTpaHcTBa R (MHEHBIE omepaTopsl).
Martpunia nmHeHOro omnepatopa. IIpeoOpazoBanue MaTpuilbl JTHUHEHHOTO
oreparopa Mpu 3aMeHe 0asuca.

CoOcTBEHHBIE 3HAUYEHMsS] MATPUIBl. XapaKTePUCTUUYECKUH MHOTOUJICH
maTpulibl. CoOCTBEHHBIE BEKTOpPHI MaTpullbl. JIMHelHas Mozens oOMeHa (MOAETb
MEKTyHAPOTHOU TOPTOBIIN).

Tema 10. JIuneitHOe MPOrpaMMHUPOBaHUE



[Ipumepsl TMHENHBIX ONTUMU3ALMOHHBIX MOJIEJIE B dKOHOMUKE. JIMHelHas
POU3BOJCTBEHHAs 3a7ada. [locTaHoBka M paznuuHble (POPMBI 3aMHUCH 3aa4vu
JMHEWHOTO NPOrpaMMHPOBaHMs. l'eoMeTrpruueckas HHTEpIpeTanus 3axadu
JuHENHHOro mporpammupoBaHus. KaHonuueckas ¢dopma 3agauv  JIMHEWHOTO
nporpammupoBanus. Jlomyctumele perieHus. CBoMCTBa 00JaCTH JIOMYCTUMBIX
pemieHnid. AJNTOpUTM CHMIUIEKCHOIO METOJA JIMHEMHOI'O IPOTPaMMHUPOBAHUS.
CuMIsieKCHBIA  METOJ KaK METOJi HampaBlIEHHOTo Tiepedopa  0a3uCHBIX
JonmycTuMblx — pemieHuil.  Kpurepuit  onTUMalbHOCTH.  DKOHOMHUYECKas
MHTEpHpeTalnys 3a4a4d JMHEHHOTO IPOrPaMMHUPOBAHUS, CHUMIUIEKCHOTO METOJA,
CUMILIEKCHBIX OLIEHOK.

Pazgen 3 - MaremaTuyeckuii aHAJIU3
Tema 11. UucsioBblie MHOKECTBA U QYHKIIMHU

DJeMeHTBhl Teopun MHOXeCTB. KBaHTOphl. Omepauuu HajJ MHOKECTBAMMU:
oObeMHEHUE, TEPECeUEHUEe, Pa3HOCTh, AONOJIHEHHE. KoHeuHble, CYETHBIE H
HecYeTHbIE MHOXKeCTBA. OTpaHWYEHHBIE U HEOIPAaHUYEHHBIE MHOXKECTBA.

MHoXecTBa HaTypallbHbIX, LENbIX, PAlMOHAIBHBIX W JEHCTBUTEIBHBIX
yucesl. KoMIUIEKCHbIE 4YuClaa W JAEUCTBUSA HAJ HUMU. MoOJayiap W apryMeHT
KOMILJIEKCHOTO 4uciia. AnreOpandeckas U TpUTOHOMETpuUyeckas (OpMbl 3amUCH
KOMIUIEKCHBIX YHCEN.

[Tonsitue dynkuuu. YucnoBas ¢yHKuus oaHOM nepemeHHO. CrocoOsl
3ananus QyHkuui. ['padux dynkuuu. CBolicTBa (PyHKUMN OJAHOW MEPEMEHHOMN:
YEeTHOCTh M HEYETHOCTb, MOHOTOHHOCTB, BBIIYKIJIOCTb, IEPUOJAUYHOCT,
OTPaHUYEHHOCTb.

@OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B SKOHOMHUKE: (DYHKIIMH MOJIE3HOCTH, OJTHO-
(dbakTOpHBIE MPOM3BOJCTBEHHbIE (YHKIMH, (PYHKIIUU CHpoca U MPEIJIOKCHUS.
DyHKIUY cpemHuX U3AepKeK U cBsi3b Mexay Humu (ATC = AVC + AFC).

Tema 12. Ilpenen u HenpepbIBHOCTH

HucnoBele OCIEN0BATENBHOCTH, IPEAEII MTOCIEA0BATEIBHOCT U €r0 CBOM-

CTBA, MOHOTOHHBIE, OTPAaHUYCHHBIC IIOCIEAOBATEIbHOCTH. ['eomerpuueckas u

apupMETHIECKHE TTPOTPECCHH.
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beckoneuno manbie 1 6eckoHeuHOo Oombiue GyHkiuu. [1epBriil 1 BTOpol 3ameya
TeabHbIE npeenbl. CpaBHEHHE OECKOHEUHO OONBIINX U OECKOHEUHO MajbiX (yHK-
uil. DKBUBAJICHTHBIE OECKOHEYHO Majble M UX HMCIOJIb30BAaHHUE MPHU BBIYUCICHUU
MPEIEIOB.

HenpepriBHOCT, (QyHKIIMM B TOYke U Ha MHOxecTBe. CBoiicTBa
HenpepbiBHBIX QyHKIMA. Toukum pasppiBa u ux kinaccuduxamus. Ilpumeps
HEMPEPHIBHBIX W Pa3pbIBHBIX (PYHKIUNA B OSKOHOMHUKE: (PYHKIHUS U3JIEPKEK,
3aBUCUMOCTh HAJIOTOBOM CTAaBKH OT J0XojAa (Ciy4yall NpONOPUHMOHAIBHOTO W
MIPOTPECCUBHOTO HAJIOTA).

Tema 13. IudpepenunanbHoe ucuncaenne GyHKunii 0QHOI nepeMeHHOH

[IpousBogHass  (QyHKUMH, €€ TEOMETPUUYECKUU  CMBICI, CBOWCTBA
npou3BoaHOU. [lpou3BogHasi CHOKHOM W  HEABHO 3aJaHHOW  (PYHKIUH.
[IpenenpHble W CpEIHHME BEJIMYHMHBI B OSKOHOMMKE: IIPEACIBHBIE W CpPEIHUE
W3JIEPKKH, IPENEIIbHAS U CPEAHSASA IPOU3BOAUTENBHOCTD TPYIA.

CpenHsss ¥ TOYeuyHas 3MACTUYHOCTh (PYHKIMH. DJIACTUYHOCTH cCrpoca U
IIPEIOKEHHUS IO LIEHE, 3JIACTUYHOCTD CIPOCA IO JOXOMY.

Hudbdepenuupyemocts  pyHkiuu, mnepBbii  guddepeHnman w0 €ro
reoMeTpuyeckuid  cmbicil.  [IpuOnmkeHHble  BBIYMCIECHUS C  [OMOIIBIO
nuddepennuana.

OcHoBHbIE TeopeMbl auddepenHmanbHoro ucuucienus: ynemma depma,
teopembl  Pomns  wm Jlarpamxka.  IlpaBuno  Jlomuranms — packpeiTus
HEOIPEICIICHHOCTEM.

MOHOTOHHOCTh (YHKIMH. YCIOBUE MOHOTOHHOCTH. DKCTPEMYyM (DYHKIIHU.
HeoOxoanmble W AOCTaTOYHBIE YCJIOBHS ASKCTpeMyMa. 3ajadya MaKCUMU3ALUU
PUOBLITH.

Tema 14. UnTerpajabHoe ucyuciaeHue GyHKIUN 0JHON NepeMeHHO

[lepBooOpaznas pynkuuu. HeonpeneneHnuslit uaTerpain. OCHOBHBIE METO/IbI
WHTETPUPOBAHUA:  3aME€Ha  IIEPEMEHHOW, MHTETPUPOBAHME IO  YACTSIM.

HNuTerpupoBanue paloHaIbHbIX (QYHKIIHMA.
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Onpenenennbiii  uHTerpan. @dopmyna  Hprorona-JleiiOunuma u  ee
MIPpUMEHEHHUE. BhIyCK MPOAYyKIMKU 3a ONPEIEIEHHOE BpEMs MIPU 33IaHHOM 3aKOHE
MTHOBEHHOW MOIITHOCTH MPOU3BO/ICTBA.

Cpennee 3HaueHue OGyHkuuud. CpenHsss TPOU3BOAUTEIBHOCTh TPY.a,
CpeaHss KauTaa00Taava.

Hecob6ctBennnie nnterpansl. Marerpain [lyaccona.

Tema 15. ®yHKIIMH HECKOJbKHUX MePeMEHHbIX

[TpoctpanctBo R". MHoxecTtBa B mpocTpancTtBe R". DYHKIMM HECKOIBKHUX
nepeMeHHbIX. [Ipumepsl (GyHKIMIA HECKOJBKUX TIEPEMEHHBIX B 3KOHOMUKE:
(GyHKIUS  MOJE3HOCTH, MHOTO(AKTOPHBIE  IPOU3BOJACTBEHHbIE  (YHKIUH
(mynbpTunnkatuBHas, Kob66a-/{yrinaca). CiocoOsl 3aaHus PyHKIIUM HECKOJIBKUX
nepemMeHHbIX. [loBepxHOoCcTH (JMHUMK) ypoBHS (QyHKiMH. KpuBbie Oe3paznuuust u
M30KBaHTHI.

[Ipenen u HENpepbIBHOCTh (PYHKIHUH HECKOJIBKHUX MEPEMEHHBIX.

YacTHble MIPOU3BOIHBIE byHKUIMU HECKOJIBKUX NIEPEMEHHBIX.
Huddepenunpyemocts u qudpepennnan GyHKIUA HECKOJIBKUX MEPEMEHHBIX.

Tema 16. IudpPpepenunanbHbie ypaBHeHUS

CouunanbHO-3KOHOMUYECKUE 3aJaud, NPUBOASIIME K AuddepeHIuaIbHbIM
YPaBHEHUSIM.

O6miee pemenne auddepeHIIMaTIbHOIO ypaBHEHHS. YacTHbIC penieHus
muddepeHranbHoro ypaBHenus. 3agadya Kouu.

YpaBHEHHs € pa3AeiAOIMMUCS MepeMeHHbIMU. OIHOPOJHBIE ypaBHEHUS
IIEpBOTO Nnopska. JInHenHoe ypaBHEHUE MIEPBOTO NOpsiAKA. Y paBHeHUEe bepHyum.

Jluneiinbie muddepeHunanbHbie ypaBHEHUS c MOCTOSTHHBIMU
koddurmenTamu. Y cTonuuBOCTh penienus. Kpurepuit ycTon4nBOCTH.

5.2. YueOHO-TeMaTHUYeCKUH IIAH

s nanpasnenust moarotoBku 38.03.05 «busnec-undopmartuka», npoduib
«UT-menemxMeHT B Ou3Hece» obecneunBaeT (OPMHUPOBAHUE CIEAYIOIIUX
KOMIIETECHIIUM:

I'ox nadopa 2020, ounas popma
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Tabauma 2

Ne HaumenoBanm TpynoémkocTh B yacax @opMBI TEKYIIET0 KOHTPOJISI
/i € TeMbl AynuTopHasi pabora  (Camoc|ycneBaeMocTH
(pa3nena) TOsSITE
ACIHTLTHHEL Beero | O0wal Jlexn | IIpakt. u |3ansar J:;gz:
4acoB b Ml | CeMHHAp | uA B
cKue uarep| 2
3aHATHS | aKT
HBHBI
X
¢opm
ax
Cemectp 1
Paznen 1. luckpeTHass MaTeMaTHKA

1 MHoxecTBa U 15 4 2 2 1 11 |I'pynmoBoe penienwue 3amad,
OTHOLIEHUS. o0cyxneHue

pEe3yJIbTaTOB, TUCKYCCHSL.

2 15 4 2 2 1 11 |Omnpoc, BBITIOJHEHHE
MaremaTuuecka WHAWBUAYAJIBHBIX 3a£[aHPII>i.
S TOTMKa I'pynmoBoe penienue 3agay,

oOcyxeHne
PE3YJIbTATOB, THCKYCCHSL.

3 KombOunaropuika 15 4 2 2 1 11 |Omnpoc, BEIOTHEHHE
WHIMBUIYaTbHBIX 330aHUH.

4 I'padst u 15 4 2 2 1 11 |I'pynmoBoe pemnrenwue 3amad,
JIepEBbA o0cyxneHue

PE3yJIBTAaTOB, TUCKYCCHSL.
Pasnen 2. /Iuneiinas aaredpa

5 Marpwuist 1 19 6 2 4 2 13 |I'pymmoBoe pemenwue 3a1ad,

OTIpeIeTUTEIH obCyX/IeHHe
PE3YNIBTAaTOB, TUCKYCCHSL.

6 Cucremsl N 17 6 1 5 2,5 11 |Onpoc, BeIOTHEHNE
JMHEHHBIX VHMBUIYaJIbHBIX 3a1aHUMH.
ypaBHEHHUId C N I'pynmoBoe penrenune 3ama4,
NEPEMCHHBIMU O6Cy>K,Z[eHI/I€

PE3YNIBTAaTOB, TUCKYCCHSL.

7 Cucremb M 17 6 1 5 2,5 11 |Onpoc, BeIOTHEHNE
JTMHEHHBIX VHMBUIYaJIbHBIX 3a1aHHUMH.
ypaBHEHHUH C N
NepPEMEHHBIMU

8 Jluneiinoe 16 5 1 4 2 11 |Tpymnmosoe pemenue 3a1ad,
MPOCTPAHCTBO o0cyxaeHne

PE3YNIBTATOB, TUCKYCCHSL.

9 Jluneiinble 16 5 1 4 2 11 |I'pynmoBoe perienwue 3a1ad,
npeoOpa3oBaHus o0cyx1eHne
Y KBaJIpaTHYHbIC PE3YNIBTATOB, TUCKYCCHSL.
(hopMEI
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10 . 19 6 2 4 2 13 |Omnpoc, BBITOJHEHUE
JIuneiinoe .
WHAUBUAYATBHBIX 33aHUH.
MIPOrpaMMUpPOBa
e I'pynmnosoe permenue 3anad,
o0cyxIeHue
pe3yJIbTaTOB, TUCKYCCHSL.
Hrorozal| 144 84 34 50 17 60 |KourponbHas pabora.
ceMecTp
Cemectp 2
Pazjnen 2. MaremaTuyecknii aHaIu3
11 |Yucnossie 31 7 2 5 2,5 24  |TpynmnoBoe pelieHue 3aj1ad,
MHOXECTBA U o0cyxeHne
byHKIUH pEe3yabTaTOB, TUCKYCCHSI.
12 31 7 2 5 2,5 24 |Onpoc, BEIIOIHEHUE
VHIUBUAYTLHBIX 33]JaHUH.
IIpenen u
I'pynmnoBoe perenue 3anad,
HENIPEPBIBHOCTh
o0cyxneHne
pe3yabTaTOB, TUCKYCCHSI.
13 |[Iuddepenmmans 32 8 2 6 3 |24 Omnpoc, BHITIOTHEHUE
HOE UCUHCIICHUE WHIUBUAYAIBHBIX 33JaHUH.
(byHKIHIA OTHON
MEPEMEHHOU
14 [MurerpansHoe 34 10 4 6 3 |24 I'pynmoBoe pelieHue 3a1ad,
WCYHCIICHHE o0cyxIeHre
(GYHKIMIA OTHON pe3yNIbTaToOB, JUCKYCCHS.
epEMEHHOM Omnpoc, BHITIOTHEHUE
WHJIUBUAYAJIbHBIX 3aaHUH.
15 32 8 2 6 3 |24 I'pynmoBoe peleHue 3a1ad,
OyHKIMU o0cyxJeHne
HECKOJIBKUX PE3YNIBTAaTOB, TUCKYCCHSL.
MePEMEHHBIX Ormpoc, BBITIOJIHEHUE
WUHIUBUTYaTbHBIX 337aHUH.
16 36 10 4 6 3 |26 I'pymmoBoe pemieHne 3aaad,
Huddepennunans by P s
oOcyxaeHve
HBIC YPABHCHHUSI
PE3YNBTATOB, TUCKYCCHSL.
Hroro 3a 2 144 50 16 34 17 94
cemMecTp
Bcero no 288 134 50 84 34 154
AUCHUILIHHE
Hroro B % 50%
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5.3. ConeprkaHue CeMUHAPOB, MPAKTHYECKUX 3aAHATHI

Tabmuna 3
HaumenoBanue Ilepeyenn BOIIPOCOB nist | Popmbl
TeM (pa3nenoB) | 00CyKaeHUSA HA  CEeMHHAPCKHX, | IPOBeIeHUS
AUCHUNITMHBI NPaKTHYECKUX 3aHATHAX, | 3AHATHH
peKOMeHAyeMble  MCTOYHMKH U3
paszaenoB 8,9 (ykasbiBaeTcst pa3aes u
NMOPSAKOBbIM HOMEP HCTOYHHUKA)
MHoxecTBa [TonsTue MHOecCTBa. | IHTepakTuBHAs
OTHOLICHMUS. ITogmHOXecTBA. Onepauyu Haj | hopma,
MHOXECTBOM. Jlmarpammsl  Oiuiepa- | IPaKTUKYM IO
Benna. Anredpa MHOXKECTB. PELICHUIO 3a/1a4
Pekomenayemble ucrounuku 8.1, | mo TemaTHke
8.2, 8.3 3aHATHS U
KOJIJIEKTUBHOE
o0CcyXKeHue
peIICHUI
Maremarnueckas Jloruka BbICKa3bIBaHUM: | IHTEpakTHBHAs
JIOTHKA BBICKa3bIBaHUS W ONEpALMM HaJ HUMH, | popMma,
(GopMysabl  JIOTUKA  BBICKAa3bIBAaHUH, | MPAKTUKYM IO
PaBHOCUJIBHOCTb  (OpMyJI, MPHUHLMII | PEIICHUIO 3a]a4
JIBOVMCTBEHHOCTH, TOXJECTBEHHO | I10 TEMATUKE
UCTUHHBIE (POPMYJIBL. 3aHATUA U
Jlornka TNpeAVKaToOB: TMOHATHUE | KOJJIEKTUBHOE
npeauKara, JOrMUYecKue ONepaluu Haj | 00CyKIeHHE
IpeauKaTamMu pelLIeHun
Pexomengyembie ucrounuku 8.1,
8.2,8.3
KomOunaropuka Koneunsie MHOKECTBA u | UatepaktruBHas
KOMOMHATOpUKA: MPAaBHIO CYMMBbI U | popMma,
OpaBWIO  MPOU3BEACHMS, NPHUHIMI | IPAKTUKYM IO
Jupxiie pELLIECHUIO 3a1a4
BeposTtHOoCTb:! KOHEYHBIE | I10 TEMATUKE
BEPOSATHOCTHBIE IIPOCTPAHCTBA, | 3aHATHS U
IIPOCTPAHCTBA BEPOSATHOCTHBIX | KOJUIEKTUBHOE
UCXO/IOB,  YCIIOBHAasi  BEPOSITHOCTb, | OOCYXKICHHE
HE3aBUCHUMBIE COOBITHSI. peleHun
Pekomenayembie ucrounuku 8.1,
8.2,8.3
['pads1 1 gepeBbs ['padsr: MIOHSATHE rpada, | UuTepakTBHAs
MapuIpyThl, UENU U LUKJIbI, SHIEPOBHI | popMa,

IENH W ITUKITBI, MATPHUITBI CMEXHOCTH U
WHITUCHTHOCTH, OwHapHbIE
OTHOIIEHUS U Tpadsbl.

MIPAKTUKYM I10
PELICHUIO 3a/1a4
110 TEMATHUKE

15




HepeBbs:  moHsATHE  AEpeBa,
OCHOBHOE JIepeBO CBSI3HOIo Tpada,
OPUEHTUPOBAHHBIE U  yHOPSJAOYEHBI
JEpEBbs, ONHAPHBIE 1€PEBbSL.

Pexomennyembie uctounuku 8.1,
8.2,8.3

3aHATHUS U
KOJUJIEKTUBHOE
o0cyXKeHue
pelIeHur

Marpuusl u
ONpEACIUTENN

JInnelinnie orepanuu Hajg
MaTpULIAMH. TpancioHrpoBaHUE
matpuupl. [IpousBenenue  Marpui.
CaolicTBa onepanuii HaJl MAaTPULIAMU.

DOnemeHTapHble peoOpa30BaHUs
HaJl CTPOKaMH M CTOJIOLIAMH MaTpPHIL.
Teopema 0 MpUBEAECHUHN NPOU3BOJIBHOMN
MaTpuibl K cTyneHdaton ¢opme. Panr
MaTpHIIbI. HeBbIpoxk1eHHOCTh
KBaJ[paTHBIX MaTPHII.

O6parnass Marpuna. CBoiicTBa
oOpatHOW  Marpuipl.  Bwruncienue
oOpaTHOW  MaTpuilbl C  MOMOIIBIO
AIIEMEHTAPHBIX MPEe0OpPa30BaAHUM.

Pexomennyempie ucrounmku 8.1, 8.2,
8.3

NuTepakTuBHaAsA
opma,
MPAKTUKYM I10
pELIEHUIO 3a1a4
110 TEMATHUKE
3aHSTUS U
KOJUIEKTUBHOE
o0CyXeHue
pelIeHur

Cucremnl N
JIMHENHBIX
ypaBHEHHI C N
MepEMEHHBIMU

Cucrema JIMHENHBIX
anredpandecKux ypaBHEHUH.
OnHoponHasi 1 HEOMHOPOAHAS CUCTEMA
JUHEWHBIX ypaBHeHHU. OrnpeneneHue
pelieHus CUCTEMBI JIUHEWHBIX
ypaBHEHU. DKBUBAJIEHTHOCTh CHUCTEM
JUHEWHBIX ypaBHEeHUN. COBMECTHBIE U
ONpPENICIICHHbIE CUCTEMBI  JIMHEWHBIX
ypaBHeHuii. Teopema  Kponekepa-
Kanenmmu.

Hccnenosanne 151
CHUCTEMBI JIMHEUHBIX
meronoM JKopaana-I'aycca.
Pexomennyembie ucrtounuku 8.1, 8.2,
8.3

peuieHue
YPaBHEHUH

NHTtepakTuBHas
opma,
MPaKTUKYM 10
PELIeHUIO 3a/1a4
M0 TEMaTHKe
3aHATHUS U
KOJUIEKTUBHOE
o0OcyxKaeHne
pelIeHnI

CucteMbl M
JIMHEHUHBIX
YpaBHEHUU C N
MIePEMEHHBIMU

OyHIaMeHTaIbHas
peleHnin OJHOPOJHOM CUCTEMBI
YpaBHEHU. O6mue pelieHus
OTHOPOJHOM U HEOJHOPOAHOU CHUCTEM,
CBSI3b MEXK]ly HUMU.

Mopnens
MHOTOOTPACJIEBOU

CHUCTCEMaA

JleouTneBa
YKOHOMUKH

NurepaktuBHas
opma,
IIPAKTUKYM I10
pELIECHUIO 3a1a4
10 TEMaTUKE
3aHATHA U
KOJUIEKTUBHOE
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(OamaHCOBBIN METON)

Pexomenayembie ucrounmku 8.1, 8.2,
8.3

oOcyXIeHne
pelIeHun

JIu"erHoe
MPOCTPAHCTBO

ApudmMeTnueckue BEKTOPHl U HX
HCTIOJIB30BAHUE B HSKOHOMHUKE.
I'eomeTpuueckas MHTEPIIPETALNS
BEKTOpOB. JIMHEWHBIE oOlepanuu Haj
BekTOpamu. CKaJIIpHOE MPOU3BENCHUE
BEKTOpOB.  lIpuMmepsl  ckaiasipHOTO
POU3BEICHUS B HKOHOMHKE. JlnnHa
BEKTOpa. YTOJl MEXIy BEKTOPaMHU.
JIuneliHoe (BEKTOPHOE) MPOCTPAHCTBRO.
JluneitHas 3aBUCHUMOCTH (HE3aBHCH-
MOCTh) CUCTEMBI BEKTOPOB.

Pexomenayembie uncrounmku 8.1, 8.2,
8.3

WNHuTtepakTuBHas
dbopma,
MPaKTUKYM 10
pEIICHUIO 3a/1a4
M0 TeMaTHKe
3aHATHUS U
KOJUIEKTUBHOE
o0OcyXKIeHue
pELICHUN.
poBepKa
CaMOCTOSITEJIbHOU
paboThI U pazdoop
OImMO0K

JIunelinbie
npeodpa3oBaHus U
KBaJIpaTUYHbIC

dbopMbI

JIuneiinbie npeoOpa3zoBaHus
MPOCTPAHCTBA R (TMHEHBIC
omeparopsl). Marpuiia  JHMHEHHOTO
oneparopa. I[IpeoOGpasoBaHue mMarpuiibl
JUHEWHOrO oOmeparopa IpU 3aMEHE
Oasuca.

CoOCcTBeHHbIE 3HAYEHUS] MATPHIIBI.
XapakTepuCTUYECKUI MHOTOYJICH
matpuilbl. COOCTBEHHBIE  BEKTOPHI
MaTpUIIbI.

Pexomenmyembie ucrounukm 8.1,
8.2,8.3

NHTepakTuBHAsA
opma,
MPAKTUKYM 10
pELIEHUIO 3a71a4
10 TEMATHUKE
3aHATHUS U
KOJUJIEKTUBHOE
o0CyXKIeHue
pelIeHnu,
MpoBepKa
CaMOCTOSITEIbHOU
paboThI U pazdoop
OImMO0K

JIu"enHoe
MPOrpaMMHUPOBAHUE

JIMHEHHBIX
MoJieJieH B
JIunerinas
3ajada.

[Ipumepsr
OIITHMH3AIMOHHBIX
SKOHOMHKE.
MIPOU3BOJICTBEHHAS
ITocranoBka u paznuvHbie  (POPMBI
3aI1iCH 3a7a4u JIMHENHOT'O
nporpaMMmupoBaHus. ['eomerpudeckas
UHTEpIIpeTalus 3aJa4d  JUHEWHOTO
pOrpaMMHUPOBAHUS. Kanonunueckas
dbopma 3a1a4u JUHEUHOTO
IpOrpaMMHUPOBAHUS. JlonycTumebie
penieHusl. CaoiicTBa obOnactu
JNOMYCTUMBIX  PEIICHUH.  AJTOpUTM
CHUMIUICGKCHOTO  METOJa JIMHEHMHOTO
IIPOrpaMMHUPOBAHUS.
Pexomenyemple ucrounmku 8.1, 8.2,

NuTepakTuBHas
opma,
MPaKTUKYM 10
pELIEHUIO 3a1a4
M0 TeMaTHKE
3aHATHUS U
KOJIJIEKTUBHOE
o0cyxKaeHue
peLIeHUH,
poBepKa
CaMOCTOSITEIIbHON
paboThI U pazdop
(01115 (70 3
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8.3

Yucnossie MHoxecTBa HaTypaJIbHbIX, | IHTepakTUBHAs
MHO>KECTBA U LETBIX, palMOHAIBHBIX u | popma,
byHKIMN JNEUCTBUTEIBHBIX YKcesl. KOMIUIEKCHBIE | TPAKTUKYM 10
4yyClia U JSUCTBUS HaJ HUMHA. MOAy/b | pELICHUIO 3a1a4
U apryMEHT KOMIUIEKCHOTO YHCJA. | IO TEMATUKE
AnreOpaunyeckas U | 3aHATUA U
TpUTOHOMETpUYEeCcKast (OpPMBI 3alUCH | KOJUICKTUBHOE
KOMIUIEKCHBIX YHCEII. oOcyX/ieHue
Pexomenmyembie uctounuku 8.1, | pemeHuit
8.2, 8.3
[Ipenen u beckoHeuHo Malibie 1 OECKOHEYHO WNuTtepakTuBHas
HEIIPEPBIBHOCTH oonpive gpyHkuu. [lepBolil u BTOpoil | popma,
3ameuarenbHble penenbl. CpaBHEHUE | TPAKTUKYM 110
0EeCKOHEYHO OOJIBIIMX U OECKOHEYHO PELICHUIO 3a/1a4
MajbiX (DyHKUIWNA. DKBUBAJICHTHBIE 10 TEMAaTHKE
OECKOHEYHO MAJIbIE M UX 3aHATUS U
UCIIOJIb30BAHKE IIPU BBIYHUCICHUN KOJUIEKTUBHOE
IIPENIEIIOB. oOCyKIeHUE
Pexomenryembie ncrounuku 8.1, 8.2, peleHuin
8.3
HuddepenunanbHoe [IpousBognast  ¢yHkuuu, ee | MHTepakTuBHAs
HCUHCIICHUE TEOMETPUYECKUI  CMBIC, CBOMCTBA | (hopMma,
(byHKUIUH OTHOM npou3BoAHON. [Ipon3BogHAsA CIIOXKHOM | IPAKTHKYM 1O
MIEPEMEHHOU U HEABHO  3aJaHHOM  (YHKIMH. | pelIeHUIO0 3a1a4
[IpenenbHble U CpeOHUE BEJIUYMHBI B | IO TEMATHKE
ASKOHOMUKE: TMpEACNIbHBIE W CPEIHUE | 3aHSATHS U
U3JIEPKKU, TIpeiesibHas M CPEeNHss | KOJUIEKTUBHOE
IPOU3BOIUTEIBHOCTD TPY/A. oOCyKJIeHIE
Cpennss " TOYEYHAsl | peLIEHUI
ANMACTUYHOCTh byHKIUY.
DONacTUYHOCTH CIIPOCA U MPEJIOKEHUS
II0 II€HE, DJJIAaCTUYHOCTh CIpoca II0
JOXOLY.
Pekomenayembie ncrounuku 8.1,
8.2,8.3
HNHTterpanpHOE [TepBooOpaznas byskuuu. | UTaTepakTuBHas
VCUYHUCJIEHUE Heonpenenennpiit uHTEerpai. | popma,
GbyHKIMN OTHOM OcCHOBHBIE METOJbl HMHTETPUPOBAHMS: | MPAKTUKYM IO
MIEPEMEHHOM 3aMEHa INEPEMEHHOW, MHTETPUPOBAHUE | PELICHUIO 3a]a4
o YacTsM. NHTerpupoBanue | 10 TEMATHKE
paloHaIbHBIX (PYHKLIUH. 3aHATHUS U
Onpenenennplii  uHterpain. dopmyna | KOJIIEKTUBHOE
Hrerotona-JleiiOuuiia u ee mpuMeHeHUe. | 00CyKICHHUE
Pexomenyembie ucrtounnku 8.1, 8.2, | pemenuii

18




8.3

OyHKIUH
HECKOJILKUX
MIEPEMEHHBIX

[Tpumepsl (QyHKUIUN HECKOIBKUX
MEPEMEHHBIX B DKOHOMUKE: (DYHKITHS
MIOJIE3HOCTH, MHOTO(aKTOPHBIE
MIPOM3BO/ICTBCHHBIC byHKITUN
(mynpTHIUIMKaTHBHAS, Ko6Oa-/lyriaca).
Croco0sl 3aJaHus byHKIIIH
HECKOJIbKUX EePEMEHHBIX.
[ToBepxHOCTH (JTUHUN) YPOBHS
byakuun. KpuBbsie 0Oe3paznuuus U
U30KBAaHTHI.

Pexomenmyembie ucrounukm 8.1,
8.2, 8.3

WNHutepakTuBHas
dbopma,
MPAKTUKYM I10
pPELIEHUIO 3a1a4
10 TEMATHUKE
3aHATUA U
KOJIJIEKTUBHOE
o0OcyXKeHue
peLIEHU I

JuddepeHunanbHbl
€ YpaBHECHHS

ConnajibHO-YKOHOMHUYECKHE

3aJ1auu, MIPUBOISTITNE K
i depeHIrnanbHbIM YPAaBHEHUSAM.
Ob6mee penieHue
muddepeHnaaTbLHOTOo YpaBHEHUS.
YacTHbie perIeHus
muddepeHnaaTbLHOTOo YpaBHEHUS.
3agada Kormm. YpaBHeHUs C

Ppa3aciLIrOmuMHUCA IICPCMCHHBIMU

Pexomenyembie ucrounukum 8.1,
8.2, 8.3

Pemenue 3amad B
MHTEPAKTUBHOU
dbopme, mpoBepka
CaMOCTOSITETTBHOU
paboThI U pazdop
(01115 (1) 3

6. [lepevyeHb y4eOHO-METOAMYECKOTO 00ecTedeH s ISl CAMOCTOSITEILHOM

padoThl 00y4AKOIIMXCH MO0 JUCHUIJINHE

6.1. Ilepeyenb BONIPOCOB, OTBOAUMBIX HA CAMOCTOSITE/IbHOE OCBOCHHE

AUCUMILTHHBI, (OPMBbI BHEAYAUTOPHOI CAMOCTOATEILHON PadoThI

Tabmuia 4
HaumenoBanue TteMm | Ilepeuensn DopMbI BHEAYIUTOPHOU
(pa3nenoB) BOIPOCOB, CaMOCTOATEILHOM PadoThI
TUCHUNITTHHBI OTBOJAMMBIX HAa
CaMOCTOSITeIbH
0e 0CBOCHHeE
Tema 1. MuoxecTBa u | Meroa PaboTa c yueOHoOl nuTepaTypoi,
OTHOUIEHUS. MaTEeMaTHYeCKO | MOJATOTOBKA K CEMUHAPCKUM H
1 MHIYKITUY. NPAKTHYECKUM 3aHSITHUSM, PEIICHUE TI0
TEeMaM MPAKTUYECKUX 3aHITHIA.
Brinonnenue 3axanuii KOHTPOJIBLHOM
paboTHI.
Tema DopMyJIbI PaboTa ¢ yueOHoM nuTepaTypon,
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Maremarnueckas JIOTUKU MOArOTOBKA K CEMUHAPCKUM U
JIOTUKA MPEIUKATOB U | IPAKTUYECKUM 3aHATUSIM, PEIICHUE 10
JIOTUYECKHUE TeMaM MPAKTUYECKUX 3aHITUH.
3aKOHBI. BrinosHeHne 3a1aHA KOHTPOJIBHOU
paboTEL.
Tema 3. | HepaBeHcTBO Pabora ¢ yuebHoOI uTepaTypoi,
KomMOunaropuka YeOrbIiena. MOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHAM, PELICHUE 11O
TEMaM NPaKTUYECKUX 3aHITUH.
Brinonnenue 3a1anuii KOHTPOJIBHOM
paboOThI.
Tema 4. TI'papel u | bunapusie Pa6ota ¢ yueOHoi1 uTepatypoii,
JEPEBbS JIEPEBBA. MOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSM, PEIICHUE 110
TeMaM MPAKTUYECKUX 3aHITUH.
BrimonHenne 3aianuii KOHTPOJIBHOM
padoTHI.
Tema 5. Marpuusl u Brruncnenue Pabota c yuebHoOM auTepaTypoii,
OIpEIEIUTENN oOpaTHOH IIOATOTOBKA K CEMUHAPCKUM U
MaTpULIbI C | IPAKTUYECKUM 3aHATHUSIM, PELICHUE T10
IIOMOILBIO TeMaM IMPAKTUYECKUX 3aHITUU.
AJIEMEHTApHbIX | BhIlIONHEHNE 3a1aHUN KOHTPOJIbHOU
npeoOpa3oBaHuii | pabOTHI.

Tema 6. CucteMsbl N

HUccnenoBanue u

Pabota c yueOHOM auTepaTypoil,

JIMHENHBIX YPABHCHUH | PEILICHUE MOATOTOBKA K CEMUHAPCKUM U
C N nepeMEHHBIMU CHUCTEMBI IIPAKTUYECKUM 3aHATHUSIM, PELICHUE 110
JIMHENHBIX TeMaM MPAKTUYECKUX 3aHITUN.
YpaBHECHUI BrInionHeHHE 3a1aHU KOHTPOJIBHOM
METOJI0OM paboTHI.
Kopnana-
I"aycca.
Tema 7. Cucrembr m | Mognenb Pabota c yueOHOl nuTepaTypoil,
JIMHEWHBIX YpaBHEHUM | JIEOHThEBA [IOJATOTOBKA K CEMUHAPCKUM U
C N mepeMEHHBIMU MPAKTUYECKUM 3aHSATUSIM, PEIICHUE 110
TeMaM MPAKTUYECKUX 3aHITUM.
Brinonnenue 3a1aHuil KOHTPOJIBLHOM
paboTHI.
Tema 8 JIuneiiHoe JIuneinnas Pa6ora ¢ yueOHOI uTepaTypoi,
MIPOCTPAHCTBO 3aBUCUMOCTD MOATOTOBKA K CEMUHAPCKUM U
(He3zaBucu- MIPAKTUYECKNM 3aHATUSIM, PELICHUE 110
MOCTb) CUCTEMBI | TEMaM MPAKTUYECKUX 3aHATHII.
BEKTOPOB. Brinonnenue 3a1aHuil KOHTPOJIBHOU

paboTHI.
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Tema 9. JIunerinnie

CoOCTBEHHBIE

Pa6ora ¢ yueOHOI uTepaTypoi,

npeoOpa3oBaHus U BEKTOPBI MOJITOTOBKA K CEMUHAPCKUM U
KBaJIpaTUIHbBIE (DOPMBI | MATPHIIHL. MPAKTUYECKUM 3aHATHUSIM, PEIICHUE TI0
TEMaM MPAKTUYECKUX 3aHITUH.
Brinmonnenue 3a1anuii KOHTPOIBLHOU
paboTHI.
Tema 10. JIuneiinoe Kputepuit | PaGota ¢ yueOHOM muTepaTypoi,
MIPOTPpaMMHUPOBAHUE ONTUMAJIbHOCTHU. | MOJArOTOBKA K CEMHUHAPCKUM H
DKOHOMUYECKAS | IPAKTUYECKUM 3aHATHUSIM, PEIICHUE 110
UHTEpIIPETalns | TEMaM MPAKTUYECKUX 3aHATHI.
3a7a41 Brinonnenue 3a1aHuil KOHTPOJIBLHOM
JMHEHHOTO paboThI
MPOrpaMMHPOBa
HUSI,
CUMILIEKCHOTO
METO/a,
CUMILIEKCHBIX
OLIEHOK.
Tema 11. Ywucnossie PaboTa c yueOHol nuTepaTypoi,
MHO€ECTBA u | AnreOpanyeckasi | MOArOTOBKA K CEMUHAPCKUM U
byHKIIUN u MPAKTUYECKUM 3aHATHAM, PELICHUE 110
TPUTOHOMETPUY | TEMAM NPAKTUYECKUX 3aHITHH.
eckass  (opmbl | BeimonHeHre 3agaHui KOHTPOIBHOM
3aMucu paboTHI.
KOMIIJIEKCHBIX
quced.
Tema 12. Ilpenen u | DxBuBaneHtHoie | PaboTta ¢ yueOHOI IuTEepaTypoil,
HENPEPBIBHOCTH OECKOHEYHO MOATOTOBKA K CEMUHAPCKUM U
Majlble W WX | IPAaKTUYECKUM 3aHATHSIM, PELICHUE 110
WCIIOIb30BAHUE | TEMaM MPAKTUYECKUX 3aHSATHIA.
pU BrinonHenue 3a1anuii KOHTPOJIBHOM
BBIUUCJICHUU paboThI.
IIPEIEIIOB.
Tema 13. | Beruncnenue PaboTa c yueOHOl nuTepaTypoi,
HuddepennpanbHoe | MPOU3BOAHBIX MOATOTOBKA K CEMUHAPCKUM U
ucyuciIeHue (PyHKIUU | SJIEMEHTAPHBIX | IPAKTUUYECKUM 3aHATHUSIM, PEIICHUE 110
OJIHOM NEPEMEHHOU byHKIUH TEMaM IPAKTUYECKUX 3aHATHUM.
BrimosiHeHHE 3aaHU KOHTPOJIBHOM
paboTHI.
Tema 14. | Beruncienue Pa6ota ¢ yueOHoI uTepatypoii,
HNHurterpansHOE MHTETpajoB  OT | HOATOTOBKA K CEMHUHAPCKUM U
ucunclieHne (QyHKIMA | OCHOBHBIX MPAKTUYECKUM 3aHATHSIM, PEIIEHUE 11O
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OZTHOM IEPEMEHHONU DJIEMEHTAPHBIX | TEMaM MPAKTUYECKUX 3aHATHM.

GyHKLIMIA BrinosHeHue 3a1aHA KOHTPOJIBHOU
paboTEHL
Tema 15. ®ynkuunm | Kpusbie Pabota c yueOHoOl nuTepaTypon,
HECKOJIBKUX Oe3pa3nuuusl | | IOATOTOBKA K CEMUHAPCKUM U
HEPEMEHHBIX M30KBaHTHI. IPAKTUYECKUM 3aHSITHUSAM, PELICHUE 110

TeMaM MPAKTUYECKUX 3aHSITUH.
BrimnosiHeHHE 3aaHU KOHTPOJIBHOMU

paboTHI.
Tema 16. | YpaBHeHUA c | PaGoTa ¢ yueOHOM IuUTEpaTypOH,
Huddepenunanpapie | pa3aeisiOMMMHA | TOATOTOBKA K CEMUHAPCKUM U
ypaBHEHUS csl IPAKTUYECKUM 3aHATHUSAM, PEIICHUE 10

IIEPEMEHHBIMM | TEMAM MPAKTUYECKUX 3aHATHI.
BrinosHeHne 3a1aHA KOHTPOJIBHOU
pabOTHI.

6.2 IlepeyeHbr BONPOCOB, 3aJaHUi, TeM ISl MOATOTOBKH K TeKyllemMy
KOHTPOJII0
IIpumep KOHTPOJILHOM padoThl Nel

B coorBercTBUM ¢ y4eOHBIM IJIAHOM B MPOIECCE U3YUCHHS JUCLUIUIMHBI
«ba3pl gaHHBIX» CTYJEHTHI, oOyuarommecs no HanpasieHuto 38.03.05 «busnec-
undopmatuka», npopuias «HUT-meHeHpKMEHT B  OU3HECE»,  BBIMOJIHSIOT
KOHTPOJIbHYIO paboTy.

1. laHbl MaTpuusbL:

1 -2 3 1 3_13_01

A=|0 1 2 -1|uB=
2 0 2 1 o
2 1 -1

Haiitu matpuily C = B - A ¥ BBISICHUTb, SIBIISIFOTCS JIU CTPOKU MaTpulbl C TUHEWMHO
3aBUCUMBIMH.

2. Metoaom 00paTHOM MaTPHIIBl PEIIUTh CUCTEMY YPaBHCHHIA:
2x1 +x — X 4,

{ ! 2 M |2x3 0.
X1 +x2 +x3

3. Metonom [Maycca peminth CUCTEMY ypaBHEHUIA:
X, +2x, - 4x; — x4 8,
2x;  +5x, — 11x; — 4x, 9,21.
- Xy +3x3 +3x, X
Haiiti 01HO 13 ee 0a3UCHBIX PelIeHUM.
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4. Haiitu ¢ momoIipio NpeoOdpa3zoBaHusi CTPOK OOPATHYIO MATPUILY K MATPHUIIE

BOCITOJIL30BABIINCH CXEMOU

(4F)— (E|47).

5. Metogom ob6patHoil matpuil U 1o ¢opmynam Kpamepa pemmrts cucremy
YpaBHEHUM

5x1+8x2+ Xy = 2,
3x1 —2.1‘2 +61‘3 =-'7,
2% + X5 — Xx3=-=5.

6. [Tycth yHUBEpCcampHOE MHOXKECTBO U — MHOKECTBO BCEX aJI[PECOB BEO-CTPAHUIT
B MlHTEpHETE, MOCBAIIEHHBIX TUCKPETHON MAaTEMAaTHKE.

A — MHOXECTBO BC€X BEO-CTpaHHLI, CO3AAHHBIX 3a TEKYIIMW roj (T.e. HEJABHO
NOSIBUBILNXCS;

B — MHOecTBO Bcex BeO-CTpaHHI] O JTUCKPETHOW MaTeMaTHKe, MPUHAJIeKALIX
HAy4YHBIM yUPEXKICHUIM;

C — MHOXECTBO BCE€X BEO-CTpPaHMIl O JHUCKPETHOW MaTeMAaTHKE, COJECpPIKaIIUX
IIPUMEDPBHI 33/]1a4.

KakoB conepkaTelbHbIi CMBICT (XapaKTEPUCTUUYECKOE CBOMICTBO) KAXKIOTO M3
CJIETIOLIUX MHOKECTB:

a) C: 6) AnBNC: B) (AUB)C:n)(AUC) n B:1)B\C?

7. Pewmuth cnegyromue BbIpak€HUs U U300pa3uTh MX Ha JuarpaMmmax Jilnepa-
Benna. U={ a,b,c,d,e,f },
A={ac,df}, B={abef} C={b,cde}.

1) (\A)C)UB.

2)(AUC)MB.
3)(AuC)\B.
4H(A'B)uC.
IIpumep KOHTPOJILHOM padoThI Ne2
1. Havitu ipenienn uncioBou mocien0BaTeIbHOCTH.

2—n? n?+2
en+t2 n-2°
2. Haittu npenen GpyHkiuu.
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a) lim (2x+6)4x+2 ;b)}cimw'c)y_f}} (L_ 2 );

x—>00 \2x+1 57 x%2-9x+14"’ x—1 x2%-1

3. Brruncnute npon3BoaHyI0 GyHKIIUU
f(x) =9ctg?(7x? — 8) - (9x2 — 8).

fx) = % + 8lg(9x?% — 8x)

[IpeoOpa3oBbIBaTh U yHPOIIaTh BRIPAXKEHUE TPOU3BOHON HE HYKHO.

4, Haiitu muaTerpassr:
2x +1 dx )
afﬁdx;b xz_l_—zx;cfxcos xdx.
S. Onpenenuth 00bEM BBIITYCKA MPOIYKIIMH 32 MEPBBIE MATh YACOB padOThI

IIPU MPOU3BOUTEIBHOCTH f(t) = 11,3e~%*17t, Trie t— Bpems B yacax.

6. 3aBUCUMOCTh MEXTY U3JIEPKKaMU MTPOU3BOCTBA y U 00bEMOM
BBIITYCKAaEMOU MPOYKIIUHU x HA MIPEANPUATUN BbIpakaeTcst PyHKIuen y = 50x —
0,05x3. OnpenenuTsb CpeHUE U MpeeIbHbIC U3ACPKKU MPU o0beMe poayKiuu 10

ell.
7. OHpeI[eJ'II/ITB OIITUMAJIBHOC IJIA HpOI/I3BOI[I/ITeJ'I$I 3HAYCHUC BBIHyCKa Xo, HpI/I

YCIIOBUH, YTO BECh TOBAp pean3yeTcs Mo GUKCUPOBAHHOM IIEHE 33 €UHUILY pU
U3BECTEH BU PYHKUIUUC (x):

C(x) =13 + 2x + x5, p = 14.

7. @OH/ OLICHOYHBIX CPEICTB /I NPOBeIeHUs NPOMEKYTOYHON aTTeCTalHU
o0y4aromuxcs 1o AMCUHUIIHHE

[lepeyeHp KOMIETEHIMH W WX CTPYKTypa B BHUAE 3HAHUM, YMEHHUS M

BIAJCHUN colepkurcs B paszaene 2 «llepedeHp ITaHUPYEMBIX pe3yJbTaTOB

0oOy4eHUs MO JUCHUTTAHE.

TunoBbie KOHTPOJIbHBbIE 32/IaHUS WJIH HHbIE MATEePHAJIbI, HEOOX0JUMbIE
JJIS OLEHKH 3HAHUI, YMEHUH, BJIaJICHU I

IIpumMepHbIe BONPOCHI 1JIS1 MOATOTOBKHU K IK3aMEHY
1. MmuoxecTtBo. Onepanuu HaJ MHOKecTBaMH. KoHEUHbIe, CYETHBIE U
HECYETHBhIE MHOXKECTBA.
2. [Tonstue pynkunu. CBoMcTBa (PYHKIHMI OAHON EPEMEHHOM.

3. CDyHKI_II/IOHaJ'IBHBIC 3aBUCHUMOCTHU B ODKOHOMUMKCE.
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4.

Yucnosbie MOCJICaA0BATCIbHOCTH, IMPCACII ITOCICAOBATCIIBHOCTHU U €T'0

CBOI?ICTBE[, MOHOTOHHBIC, OI'PAHNYCHHBIC ITOCJICA0BATCIIBHOCTH.

3) [Ipenen pyHKIMH B TOUKE U HA OECKOHEYHOCTH.

6 beckoHneuHno Masbie 1 6ecKOHEUHO O0JbIINe (QYHKITUH.

7. IlepBblii 1 BTOPOM 3aMeYaTEIbHbIE TIPEIEIIBI.

8 CpaBHeHne 0€CKOHEYHO OONBIINX U OECKOHEYHO MaJbIX (PYHKIIHA.

9 HenpepoiBHOCTH DyHKIIMM B TOYKE U Ha MHOXKecTBe. CBOMCTBA
HENPEPBIBHBIX (PYHKIUH.

10. Toukwu pa3pbiBa U UX KJIaCCUPUKALIUS.

11. AcuMmnroTsl rpaduka QyHKIUH.

12. TlpousBoanas QpyHKINHU, €€ TEOMETPUIECKHUI CMBICII, CBOWCTBA
IIPOU3BOJHOM.

13. TIpou3BoaHas CIOXKHOW M HESIBHO 3a/IaHHOM (PYHKIIHIA.

14.  JIuddepenuupyemocts GyHKIMH, NepBbIi AU depeHran u ero
rE€OMETPUYECKUIN CMBICIL.

15.  OcnHoBHbIE TeopeMbl TuddepeHnaIbHOTr0 ucHUcaeHus: JeMma depma,
teopemsl Posutst u Jlarpanxa.

16. IlpaBumo JlomuTans pacKpbITHS HEOMPEIEICHHOCTEH.

17.  MOHOTOHHOCTb (PYHKIMH. Y CIIOBUE MOHOTOHHOCTH.

18. Oxcrpemym pyHkiuu. HeoOxoauMble ¥ 1OCTATOYHBIE YCIOBUS IKCTPEMYMa.
19. HauGomnbiiee u HauMeHbIIIee 3HaYeHUE (YHKIIMA HAa OTPE3Ke.

20. IIpousBoaubie u qudPepeHnanbl BICIIUX MOPSIKOB.

21. Bwmykiocts rpaduka ¢pyHkuuu. Touku neperuda.

22. IlepBooOpa3nas. HeornpeneneHHblit HHTErpajil U €ro CBOMCTBA.

23.  OCHOBHBIC METOJIbI MHTETPUPOBAHUS: 3aMEHA TIEPEMEHHOM,
WHTETPUPOBAHUE IO YACTSIM.

24. Omnpenenennsiii uaTerpain. ®opmyna Hetotona-Jlelonuna.

25. OOmee pemrenue quddepeHnnansHOT0 ypaBHeHHs . YacTHbIC perieHus

nuddepeHnranbHoro ypaBHenus. 3agavya Komu.

26.

YPaBHeHI/I}I C pasac/rOmMUMUCA IICPCMCHHBIMU.
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27. OnaHOPOJHBIE YpaBHEHUS MEPBOTO MOPAIKA.

28. JluneliHOe ypaBHEHUE MEPBOTO MOPSJIKA.

29. Marpursl. JInHeliHbIe onepanuy HaJ MaTpUIlaMy. TpaHCIIOHUPOBaHHUE
Matpuusbl. [IponsBenenue Matpuil.

30. DnemeHTapHBIE MPeoOpa3oBaHUs HAJ CTPOKAMH U CTOJIOIAMH MATPHII.
31. Teopema o mpuBEAECHUH MPOU3BOJIBLHON MATPHIIBI K CTyIIEHYATON opMe.
Panr matpuibl. HEBBIpOXKAEHHOCTh KBAAPATHBIX MATPHII.

32. Ob6patHas matpuIia.

33. Omnpenenurens kBagpaTHOM MaTpuibl. CBoiicTBa onpenenurens. Kpurepuit
HEBBIPOKIECHHOCTH MATPULIBI.

34. Cucrema THHEHHBIX anreOpandeckux ypaBHeHui. Teopema Kponekepa-
Kanemnu.

35. IIpsimble Ha MIOCKOCTH.

36. IIpsmMble U TUIOCKOCTH B IPOCTPAHCTBE.

37. CucreMbl TUHENHBIX aNreOpanyecKux HEPABEHCTB U UX UCIOJIb30BaHUE B
HKOHOMHUKE.

38.  JluneiiHoe (BEKTOpPHOE) IPOCTPAHCTBO.

39. JluneiiHas 3aBUCUMOCTH (HE3aBHCHUMOCTb) CUCTEMBI BEKTOPOB. ba3uc u

Pa3MepHOCTH JIMHEWHOTO MPOCTPAHCTBA.

IIprMepbI OLEHOYHBIX CPEACTB I MPOBEPKU KAMKA0H KOMIIETEHIUH,
(opMupyemon 1uCHUIIMHON

Komnerenuust HNuauxkaropsl Tunoselie 3a1anus
AOCTHKEHUS
KOMIIEeTeH LU
VK-10 1. Yerko omuceiBaer | 3amanue 1. Ilo ydeOnuky I'mcuna B.b
cocTaé W CTpyKTypy | «WMICKpETHas MaTeMaTHKa» H3YIHTE TEMEL:
CrocoGHOCTE TpebyeMbIX  JAHHBIX H — CrenuasnbHbIe BUIbI 0TOOpaKeHHM
— Xapakrepuctuueckuil pyHKIun
OCYILECTBIISATh nHpOpPMAIIUU, TPAMOTHO _  BuHapHbIe onepaIH
IIOKCK, pean3yeT IPOLECCHI UX | CnenmaliTe  KOHCIIEKT M IOATOTOBBTE
KPUTHUECKHU cbopa, 00OpabOTKM U | cooOmeHHe W  IPE3CHTAINIO Ha
WHTEPIPETAIHH. MPAKTHYECKOE 3aHSTHE.
AHATU3UPOBATH,
2. O6ocHoBbiBaer | 3aganue 2. Iloctpouts rpaduk GyHKIMU
00o0mats 1| cymHoCTE f(x) = sin®(x) B MSExcel
CHCTEMATH3MPOBA | noucxopsimero, 3amanue 3. Haiitu mpou3BoaHy0 (YHKIIUU
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y = 2x3 + x?B Touke x=3. B MSEXxcel

Th BBISIBJISICT
I/IHq)OpMaLII/IIO, 3aKOHOMEPHOCTH,
MCII0JIb30BaTh HOHMMACT pupony
. BapHaOCIIbHOCTH.
CHCTEMHBII ——srrrer
3. dopmynupyer 3ananue 4. Berauciuth npeaen lim .
TOXO/T JUIST x=0 X
MIPU3HAK 3 5 Hai
pelLIcHu knaccnuKaumy, (E?C%erzﬂ .+ 13aJIC/IT_I/I 7)HPOI/ISBOI[HYIO y=
IIOCTAaBJICHHBIX BBIACIISIET
3anad COOTBCTCTBYIOHIMC  €MY | Bamanme 6. Haiitu  HeompeaeneHHbIN
TPYIIIIBI OIHOPOJIHBIX | yHTerpan [ x
«OOBEKTOBY, 3aganue 7. 3aBHUCHUMOCTE MEXKTY
I/II[CHTI/I(bI/IHI/IpyeT I/I3I[ep)KKaMI/IV IMPpOU3BOJICTBA Yy U 00BEMOM
oGie cRoiicTra | BPIIyCKaeMon nponyxung X  Ha
MPEIIPUATHH BBIPAKACTCS HKIHEH y =
AJIEMEHTOB J3TUX TPYIIIL, peAnp 3 p YHKI y
50x — 0,05x°.
OHCHUBACT HOJIHOTY Baganve 8 . Dynkuus C(x) = 15 +
PE3YJIETaTOB 0.25x + 0.36x3 onuceiBaeT notpediaeHue
KJIaCCHU(UKAIUH, HEKOTOPOM CTPaHbI; X — COBOKYITHBIH
[OKa3bIBAET MPUKJIAAHOE | HAIMOHAIBHBIN N0X0. (AeH.ex.). Haiitu:
Ha3HAYEeHHe a) MpeeTbHYI0 CKIOHHOCTD K
KIacCH(bUKAHOHHbIX noTpebieHuto; 0) MpeneabHyo CKJIOHHOCTb
K COEpPEKCHHIO, €CITH HAIIMOHAJIBHBIN JOXO0/I
TPyTIIL.
paBeH 27 JeH. ef.
4. TpaMOTHO, JIOTUYHO, 3aganue 9. 1o maHHBIM HCCIIETOBAHUN O
ApryMEHTHPOBAHO pacnpeeseHuy JOX0A0B B OJTHOM U3 CTpaH
kpuBas JIopeHIia MQ)KeT OBITh OIMCaHa
bopmupyet X
5 YPABHCHHEM Y = ——T1ie X € [0; 1].
COOCTBCHHBIC - CYXKACHUA | B rypcmnts Koa(b&)HuHeHT Jlxunu k.
M OIICHKH, Otnnyaer Crenath BHIBOJL
(dbakThl  OT  MHCHUH,
HWHTEpIpeTanui, OLEHOK
U TJ. B PacCyXICHHSX
TPYTHX YYaCTHUKOB
JIEATEIIbHOCTH.
5.ApPryMeHTHPOBAaHHO U 3agaHue 10. 3aBon B TEUYeHHM TPEX
JIOTMYHO — mpejcTaBiser | MECALCB Rnp;)?mzonnnﬂ nponyxumo6 Tpéx
CBOIO  TOuKy  3pemms | BHAOB: 1, R2, R;. 3BECTHBI  OOBEMEI
BBIMyCKAa TMPOIYKIIMU 3a TPU Mecsla U
TIOCPEACTBOM 1 Ha | leHexHble 3aTpaThl Ha IPOM3BOACTBO 34
OCHOBC CHCTCMHOTO | 3101 mpoMeXyTOK  BpeMeHH.  Haiitu
OIMCaHMu:. ce0eCTONMOCTD €IUHUIIBI NpOAyKIUHU
Ka)KJI0T0 BHJIA.
Mec OOBeM BbIITycKa 3arparbl
SII npoaykimu( euHuI) | (ThIC.ycl
R1 R2 R3 .C,Z[)
| 50 10 30 176
I 35 25 20 168
i 40 20 30 184
YK-11 1.ApryMeHTHpPOBAHHO

CrmocoOHOCTE K
ITOCTAHOBKE

nejaen u 3agad
HCCJIeIOBaHUS,

MIEPEXOIHT oT
NepBOHAYATIBHOM
CyOBEKTUBHOM
(bopMyTUpOBKU
MpOoOGJIEMBI K LIETTOCTHOMY

3amanne 11. O6beM IPOM3BOICTBA 3UMHEH

o0yBM U, BBIIYCKaeMOW HEKOTOPOH

¢bupmoii, MOXET OBIThH OnucaH
1.3 _ 742

ypaBHEHUEM u=-t>—-t-+6t+

3 2.
2100(en.), tme t - KaJCHIAPHBIN MeECHIl
roja. BBIUKHCIUTHE NPOU3BOAUTEILHOCTH
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BBIOODPY

OIITUMAJIBHBIX

yTen
METOJI0B
JOCTHKECHUS

n
nx

CTPYKTYPUPOBAHHOMY
OTHMCAHUI0 MPOOJIEMHOM
CHUTYaIUU

TpyJia, CKOPOCTb M TEMII €€ U3MEHEHHMS: a)
B Hayaze roga (t = 0); 6) B cepeauue roaa
(t=6);8) B xouHue roma (t=12).
CrenaTte BBIBOJI.

2. O0OCHOBBIBAET
CHCTEMHYO
(hOpMYITHPOBKY TIEITH U
MOCTAHOBKY 3a71a41
yIpaBJICHUS

[IpeanpusiTie  TPOWM3BOAUT N THUIIOB
MPOIYKIIMK, OOBEMBI BBITYCKAa  3aJIaHbI
Marpuieil Aixn. LleHa peanuzanum ea1uHuIbI
I-r0 THITa IPOAYKIMH B j-M PETHOHE 3a/1aHa
MaTpuiel Bnxk , rae K — 4ricio pernoHos, B
KOTOPBIX peanusyercs mnpoaykous. Haiitu

matpully Belpyukn C mo pernonam. Ilycts
Aixz = (10 200 100%;

B3xa=|1 3 2 2
2 4 2 4
3. B3BeIlIEHHO U Ilycth flanyt MgT‘)I/IuLI f{ wB, | \
CHCTEMHO TIOAXOAUT K A=, L. - IB=[, . .

aHaM3y CUTYyalluH,
bopMynHpoBKe
KPUTEPHUEB U YCIOBUM
BBIOOpA

Marpuisl A u B 3agaior 00bEMBI BEITyCKa
YETBIPEX 3aBOJIOB, BHIMYCKAIOIIUX TPH BUIA
MPOJIYKIIMH, B TIEPBOM M BTOPOM KBapTajax
cooTBeTCTBEHHO. To ecThb (aij, 6ij) - 0OBEMBI
MPOJIYKIIMHK | -TO TUIIA Ha 1 -M 3aBojie B 1-M
U 2-M KBapTaJlax COOTBETCTBEHHO:
Haiitu:
1) 00BEM npoayKiMu 3a 00a KBapTaa;
2) mpupocT OO0BEMOB MPOAYKIMH BO
BTOPOM KBapTaJie 0 CPaBHEHHUIO C
NIEPBBIM;

4. KpUTUYECKHU
IIEPEOCMBICIIMBAET CBOU
BBIOOD, COMOCTABIISIS C
aJIbTEPHATUBHBIMU
noaxonamu. OlieHnBaeT
MIOCJIEZICTBUS
IIPUHUMAEMBIX PEIICHUH,
YUUTBIBasi HEOUEBUIHBIE
LENOYKHU «I1OCIEeICTBUSA
OCJIeACTBUI
(«IIpUYMHBI IPUYUHY) U
KOHTYPHBIE CBSI3H.

I[OKaBaTB COBMECTHOCTb CUCTEMBI

JIMHEHHBIX ypaBHeHI/Iﬁ U PCHIUTD €C. —

METOAOM O6paTHOI>’I MaTpulbI;

— METOAOM KpaMepa;

— METOA0M %&td&.xz +3x3=7
2x1+3x2+X3 =1
3x1+2x2+X3 =6

5.KoppeKTHO ncnoyib3yet
MpOLEeyPbI
LesenonaraHus,
JIEKOMITO3UIIUU 1
arperupoBaHMs, aHAIIN3a
Y CHHTE3a NpU PEIICHUN
MPAKTUYCCKUX 3aaaqd
yIpaBJICHUS U
MOATOTOBKH
AQHAJIUTUYECKUX OTYETOB.

[IIBeitHON MacTepckoil HEOOXOIUMO
U3 OTPE30B TKaHU BBIKpOUTH 360 neraneit
tina A, 300 geraneit tuna B u 670 tuma C.
Packpouth MOXHO Tpems cmocoOaMu.
KonuuectBo neranei, mnoiiydaembiXx MpHU
KOKIOM CIoco0e packpos, YKa3aHbl B
Tabaume. Haiitn onruManbHOE KOJIMYECTBO

OTPE30B  TKaHW, HEOOXOJUMBIX IS
BBITIOJTHEHUS TJIAHA.
Tun CniocoOsI packpos
eTain 1 2 3
A 3 2 1
B 1 6 2
C 4 1 5

6.Jlornuso,
MTOCJICIOBATEIHLHO U

Jana matpuna A u Bektop B marpuunoro
ypaBHeHnus AX = B . TpeGyercs:
1) BBIYUCIIUTH ONPESTUTENIb MATPHUIIBI A;
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yOeauTeNnsHO U3JIaraeT B
OTYETE IeITH, 337134,
TEOPHUIO U METOJIOJIOTHIO

cucrembl ypaBHeHuit AX = B ? Ecuu
HCCICA0BaHMA, CHCTeMaéfOBMQCTHag, TO_YRATH eg¢ ouice
pe3yJIbTaThl U BHIBOJIBI. (wm exy IbCTBefIHOG_) pemgHue.
Y G I

2) HATH paHT MaTPHUIIBI A;
3) HaifTH 0O6paTHYIO MaTpHIy A
4) BBIACHUTH COBMECTHOCTH HEOJHOPOIHOM

IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

denepanbHoe rocyaapcTBeHHoe obpa3soBaTernibHoOe GoaXeTHOe yupexaeHue
Bbicliero o6pasoBaHua «®PMHaHCcOBbLIN YyHUBepcuTteT npu MNMpaButenbctee PP»
HoBopoccumnckumn bmunuan PuHyHuBepcurteTa

Kadenpa «adhopmarnka, MaTeMaTHKa B OOIICTYMaHUTAPHBIC HAYKID»

Jucnunnuaa «MaTteMaTukKay

dakynbreT MeHeKMEHTa U Ou3Hec-uH(pOpMaTUKU
HoBopoccuiickuil punnan OuHyHUBEpCUTETA

dopma oOydeHHs: OuHas

Cemectp 2 Hamnpasnenue 38.03.05 «buznec-undpopmarkay
[Ipoduib: «UT-MeHeKMEHT B OH3HECE)
3K3AMEHAIIMOHHBIN BUJIET Ne 1

3AJJAHHUE 1
a)MeTonom 00paTHON MAaTPHUIIBI PEIINUTh b)/lanbr MaTpuriibL:
CUCTEMY YpPaBHEHUI 1 -2 3 1 2 -3 0
2x, -3x, +x, =-7, A=<0 1 2 —1>I/IB= i 1 _01
X +4x, +2x; =-1, 2 0 2 1 2 1 -1
X - 4x2 =-3. Haiitn matpunty C = B - A ¥ BBIACHUTB, SBIAIOTCA U
cTpokH Marpuibl C JMHEHHO 3aBUCUMBIMHU.
10 GALIOB 10 0a10B
3AJJAHMUE 2

B Tabnuine npuBeneHbl KOXPQUIMEHTH TPSMBIX 3aTpaT M KOHEWHAs MPOMYKIMsS OTpaciieil Ha TUIaHOBBIN

Nepuona, yCciI.ACH.C.

oTpacib IIpomeinmuieHHOCTS | CenbCK X03. Koneunsrit
OPOIYKT
[powus- [TpOMBINIIEHHOCTH 0,4 0,2 250
BOJCTBO CenbCK X03. 0,6 0,13 200

Haiitu: a) HaiiT nnaHoBble 00BEMBI BaJIOBOM MPOAYKLUH OTpaciieil, MeXOTpacieBble MOCTaBKH, YHCTYIO

MPOJIYKITUIO OTpacieil;

0) HeoOXOMMMBI O0BEM BAJIOBOTO BBHIMYCKA KaXKJOW OTpACid, €CIM KOHEYHOE MOTPeOJICHHE MPOIYKIH
CEJbCKOTO X034icTBa yBenuuuBaeTcs Ha 20%, a mpomsinuieHHOCTH Ha 10%

20 6a10B

3AIAHUE 3

a) Haiiti npou3BoAHYO QYHKIINK:
y=In(5x* +2x%) .

1
b) ns byukwm cpoca q = > (80 — 4p)

HAWTH 3HAYEHHE CTOUMOCTH €MHUIIBI POXYKIMHU ],
[PU KOTOPBIX CIPOC SABIISACTCS DIACTUUHBIM.

10 6a1710B 10 62108
MogroToBun: (Koponésa H.B.)
YTBepxaato:
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3aB. kKatpenpou (Fapaxa H.A.)
[ata « » 20 r.

8. IlepeyeHb OCHOBHOM U JIONOJHUTEILHOM Y4e0HOI JJUTEPATYPHI

OcHoBHas JuTEparypa:

1. Kpewmep, H. 111. Briciiast MmaTremaTuka /st SKOHOMUCTOB : yU€OHUK U
npaktuxym st CI1O / H. L. Kpemep, M. H. ®punman, b. A. IlyTko,

N. M. Tpumwun ; noxa penaxiuei H. 111. Kpemepa. — 5-e uz ., nepepad. u gom. —
Mockga : M3garensctBo FOpaiit, 2018. — 909 c. Tekcr : anekrponnsiii // IbC
FOpaiit [caitt]. URL: https://urait.ru/bcode/429649/p.2 (nata obpaieHus:
17.05.2019).

2. Kpemep, H. II1. K79 Beicmas maTeMaTrka 11t 3KOHOMUYECKOTO
OakanaBpuata. B 3 4.: yueOHUK M IPAKTUKYM JJIsl aKaJeMHUUECKOro OakaiaBpuaTa

/H. L. Kpemep, b. A. Ilytko, . M. Tpumuu, M. H. ®puaman ; moj pex. H.

L. Kpemepa.
2017. — 276 c. Tekcr : anexktponnsiii // 9BC KOpaiit [caiit]. URL:
https://urait.ru/bcode/452112/p.2 (nata obpamenus: 17.05.2019).

5-e u3., nepepad. u gomn. — M. : U3narensctBo  FOpaiir,

3. I'mcun, B. b. JluckperHas MaTeMaThKa : y4eOHHMK W TPAKTHKYM JJis BY30B /
B. b. I'mcun. — Mocksa : U3narensctBo [Opaiit, 2019. — 383 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-00228-7. — Tekct : snextpoHHbid // DBC
FOpaiit [caiit]. — URL: https://ez.el.fa.ru:2428/bcode/450129 (naTa oOpaIIeHUS:
27.05.2019).

JlonoiHUTEIBLHASA JUTEpaTypAa:

4 Kmommu, B.JI. Beicimias mareMaTuka JJisi SKOHOMMCTOB. 3ajauM, TECTHI,
yIpaxXHEHUs : y4eOHUK U TpakTukyM st By30B/ B. JI. Kimrommun. — 5-e wu3g.,
nepepad. u gon. — Mocksa : U3natensctBo IOpaiit, 2020. — 165 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-03124-9. — Tekct : anekrponHbii // DbC
FOpaiit [caitt]. — URL.: https://ez.el.fa.ru:2428/bcode/449849
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https://ez.el.fa.ru:2428/bcode/450129
https://ez.el.fa.ru:2428/bcode/449849

URL.: https://ez.el.fa.ru:2428/viewer/vysshaya-matematika-dlya-ekonomistov-zadachi-testy-

uprazhneniya-449849#paqge/1

5.Kpemep, H.I. Marematuka a1 SKOHOMHCTOB: OT apuUMETHKU [0
DKOHOMETPHUKH.  YYeOHO-CIIpaBOYHOE  Mocobwe :  Id  aKaJeMHUYECKOTO
OakanaBpuata/ H. II. Kpemep, b. A.Ilytko, W. M. Tpumun ; mox oOmei
pemakimern  H. III. Kpemepa. — 4-e¢ wu3m., mepepadb. u gom. — Mocksa :
UznatensctBo Opaiit, 2019. — 724 c. — (bakanaBp. AkageMU4ecKuil Kypc). —
ISBN 978-5-9916-3680-3. — Texkcr : snextporsasid // DbC Opaitt [caiiT]. —
URL.: https://ez.el.fa.ru:2428/bcode/425064

URL.: https://ez.el.fa.ru:2428/viewer/matematika-dlya-ekonomistov-ot-arifmetiki-

do-ekonometriki-uchebno-spravochnoe-posobie-425064#page/1

6. [TornoB A. M., CotHukoB B. H. MaTtemaTuka 1151 5KOHOMUCTOB. B 2 4.: yyeOHHK
u npaktukyM s CI1O / A. M. I[lonos, B. H. CotaHukoB. — 2-¢ u3., mepepad. u
non. — M. : U3parenbctBO FOpaiit, 2018. — 295 c. Tekct : anekTpoHHsit // OBC
FOpaiit [caiiT]. c. 2 — URL: https://urait.ru/bcode/456192/p.2 (naTa obparieHus:

17.05.2019).
7. Iatinamaka A.U., 3agagaeB C.A. byneBbl QyHkimu u Teopust Beibopa. Y4ueOHO-

METOJUYECKOE IMocobue Mo AucuuiinHe «JluckpetHas maremaTuka». — M.:

OUHYHHUBEPCUTET, 2018. — 33c. (mms OakanaBpoB).

https://portal.fa.ru/Files/Data/a8f47c9a-4436-49da-b5bb-
0dflbe34d547/Uch Diskretmathem bPi 18.pdf

8. B.b. I'mcun, H.JL. IlonskoB. «/luckpeTHas MareMaTHKa. PYKOBOJCTBO K
pelieHuo  3agau». YdeOHoe rmocobue. Mertoaudeckue MaTepuanbl s
CaMOCTOATENbHOM paboThl cTyaeHTOB. — M.: DOUHAHCOBBII YHUBEPCHUTET,
JenapTaMeHT aHaiu3a JAaHHBIX, IPUHATUS pelleHU U (UHAHCOBBIX TEXHOJIOTHUH,

2018. — 130 C. https://portal.fa.ru/Files/Data/acOb8ee3-119b-4f9f-8b00-
d6ccffdalad6/Mm Diskretmat bPmi 18.pdf

9. IlepeueHs pecypcoB HHPOPMALMOHHO-KOMMYHUKAIMOHHOI ceTu «H-

TepHeT»
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1.  HudopmannonHo-oOpa3oBaTenbHbIi moptan GUHAHCOBOIO YHHUBEPCUTETA

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

2. Caiir nenapTamMeHTa aHaJIM3a JAHHBIX, IPUHATUS PEIICHUN 1 (PMHAHCOBBIX

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

3. bubmuoreyno - uHPOpPMAIMOHHBIN KOMIUIEKC DOUHYHHUBEpPCUTETAa TpHU

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

4.  Penosutopuit @uHyHUBEpCUTETA  IIPU [IpaBuTensCcTBE P®.

http://repository.vzfei.ru.

5. Maremaruueckuii caiit  Math.ru  https://math.ru/

6. Komnexumsa CTapUHHBIX MaTeMaTHYIECKUX KHUT MathTree.ru

http://books.mathtree.ru/

7. O6mepoccuiickuii MaTeMaTUYECKUM nopran Math-Net.Ru

http://www.mathnet.ru/

8. MockoBckuii HEHTP HEIPEPHIBHOTO o0Opa3oBaHus. CBoOoaHo

pacmnpocTpanseMbie n3manus. https://www.mccme.ru/free-books/

9.  Maremaruueckuii mopran Marematuky. Py http://matematiku.ru/
10. MHutepuer oubamoTeka (bu3NKO-MaTEMaTUYECKON JIUTEPATyPhI

http://ilib.mccme.ru

11. HWuareprer mpoekt "3amauu" http://www.problems.ru

12. Jlormueckue 3amauu 1 roinoosiomku http://smekalka.pp.ru

13. MaremaTuka oHJIaliH: cipaBOoYHas HH(OOPMAIIHS B TIOMOIIb CTYACHTY

http://www.mathem.h1.ru

14. Maremaruka B adpopusmax http://matematiku.ru

10. MeToanuyeckue yKazaHus JJs 00y4aOIIMXCH 10 OCBOCHUIO M CIUTIIUHbI

OcBoeHME AUCHUILIMHBI PEKOMEHIYETCSI OCYIUECTBIISITh B COOTBETCTBUU C
MetoauyeckumMu peKOMEHAAIUAMU sl CTyJCHTOB OakajaBpuaTa 1Mo OCBOCHHIO
JUCITUTIINH 00pa30BaTeIbHBIX MPOTPAMM BBICIIETO 00pa30BaHUs, YTBEPKICHHBIX

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

32


http://portal.ufrf.ru/
http://fa.ru/dep/data_analysis/
http://library.fa.ru/
http://repository.vzfei.ru/
https://math.ru/
http://books.mathtree.ru/
http://www.mathnet.ru/
https://www.mccme.ru/free-books/
http://matematiku.ru/
http://infourok.ru/go.html?href=http%3A%2F%2Filib.mccme.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.problems.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fsmekalka.pp.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.mathem.h1.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fmatematiku.ru%2F

11. Ilepeyenb MHGPOPMANMUOHHBIX TEXHOJIOTHI, HMCIOJb3yeMbIX IPH
OCYHIEeCTBJICHMH 00pa30BaTeJIbHOI0 MNpoHecca M0 AMCHHUILIMHE, BKJIKYAas
nepeyeHb He00OXOAUMOIr0 MPOrPAMMHOr0 odecnevyeHUss U MH(OPMAIUOHHBIX
CIIPABOYHBIX CHCTEM (MPH HEOOXOAUMOCTH)

[Ipu ocymiecTBiIeHMH 0OpPa30BATENBHOTO Mpolecca  OO0YYAIOUTUMUCS
U TpoheccopCKO-TPernoaaBaTeIbCKUM COCTABOM HCIIONB3YIOTCS: MPOTrpaMMHOE
oOecrieueHue, UH(OPMAIMOHHO-CITPABOYHbIE CUCTEMBI, AIEKTPOHHBIE

OMOJIMOTEYHBIE CUCTEMBI.

11.1 KoMIJIeKT JJHIEH3HOHHOT0 MPOrPAMMHOI0 00ecrneYeHus:

1. AnTtuBupycHas 3anmrta ESET NOD32
2. Windows, Microsoft Office

11.2  CoBpemennble npodeccHOHAIbHBbIEe  0a3bl  JaHHBIX H
HH(pOPMALIMOHHBIE CTIPABOYHbIE CHCTEMbI:
- «Koncynprant I[mrocy.
-Anamutuyeckas cucrema Bloomberg Professional.
-SPSS Statistics (Statistical Packageforthe Social Sciences—crarucruueckmii
HaKeT [T COIUATbHBIX HAYK).
- 06a3n1 gauapIX Poccrarta: IIBCJ, EMUCC, CCPJI MB®

-DnexkrponHas sHIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki

-Cucrema KOMIIJIEKCHOT'O PAaCKpBITHUS uHbopMaIu «CKPUH»

http://www.skrin.ru/

-DJIeKTPOHHAs SHIUKIONE U : http://ru.wikipedia.org/wiki/Wiki

-MHndopmanronHo-o0pa3zoBaTeabHbIi mopTas OUHyHUBEPCUTETA:

http://portal.ufrf.ru.

- Hayunas snexktponHas 6ubnmoreka «elLibrary.ru»;

- DnextponHo-6nOmMoTeuHas cuctemMa «ZNANIUM.COM» www.znanium.com
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10.3.CepTuduniupoBanible NPOrpaMMHbIE U AanmapaTHbie CcpeacTBa

3alUTHI HHPOPMAUHU

CeprudunpoBanHble TPOrpaMMHBIE M amlapaTHbIE CPEJCTBA 3alUThI

nH(OpMAITUU HE TIPETyCMOTPEHBI.

11. Onucanue MaTepuajJbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOMH

AJIH OCYIIECTBJICHHUSA 06p330BaTeJILHOFO nmpomecca 1mo JTMCUMIJInNHE

st ocymiecTBieHusl 00pa3oBaTEIBHOTO MPOIECCa B paMKax JHACHUTLIAHBI
HEO0OXO0IMMO HaJIMYue CIEeHHATbHBIX TOMEIIECHUM.

CrennanbHbIe MTOMENICHUS MPEACTABISIOT CO00M yueOHbIe ayaUuTOPUH IS
MPOBEJCHUS JICKIIUH, CEMUHAPCKUX U MPAKTUYECKUX 3aHSATUM, BBITOTHEHUS
KYPCOBBIX TPYNIOBBIX U UHAUBUYATbHBIX KOHCYJIbTAIIUH, TEKYIIET0 KOHTPOJS U
MIPOMEKYTOUHOM aTTECTAIlMH, a TAKKE MOMEIICHUS JIsl CAMOCTOSITEIbBHON pabOoThI
U TIOMEIICHUS JI XPaHEHHs M TPOPUIAKTHUUECKOTO OOCITY>KUBaHUS Y4EOHOTO
000opy10BaHUS.

[IpoBeneHue JeKIU U CEMUHAPOB B paMKaxX JUCHUILUIMHBI OCYIECTBIISIETCS
B IMOMEILICHUSX

— OCHAIIEHHBIX JIEMOHCTPAIIMOHHBIM 000PY/I0BAaHHUEM;

— OCHAIIEHHBIX KOMITBIOTEPHON TEXHUKON ¢ BO3MOXKHOCTBIO MOIKIIOUCHUS
K cetu «MIHTEpHETY;

— ofecneynBaIIMX  JOCTYyl B OJEKTPOHHYH  MH(OPMaIMOHHO-
o0pa3oBaTenbHYyI0 CPey YHUBEPCHUTETA.

CrnenuanbHble MTOMEIICHUS JTOJIKHBI OBITH YKOMILJICKTOBAHbI
CIEIUAN3UPOBAHHOM MEOENbI0 M TEXHUYECKUMHU CpPEICTBAMH OOydYeHUS,

CITyKaIMH JIJIs1 TPEeICTaBICHUs yaeOHON nH(OpMAITK O0IBIION ay IUTOPUH.
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