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CocraButens: Kopoaéra H.B. «MaTemaTukay. Pabouas mporpamMma JUCITUTUTHHBI
JUIsL CTYJIEHTOB, oOyyaromuxcs mo HampasiaeHuto 38.03.01 Dxonomuka, npoduiib
«Orenka OuzHeca B LUQPPOBOM HSKOHOMHKE» OYHOE OOydeHue (mporpamma
NOATrOTOBKHM OakasnaBpoB). - HoBopoccuiick: ®UHaHCOBBIN YHUBEPCUTET, Kadeapa
«IKOHOMHMKA, (PUHAHCHI M MEHEKMEHT», 2021. - 32 c.

HuctuminHa «MareMaTrkay sSBISETCS TUCUUILTUHON Moayisi MaTeMaTHUKH
u uHhopmaTuky HampasiaeHust noarotoBku 38.03.01 «OkoHoMuUKaY.

PabGouas mporpamMma ITUCHUIUIMHBI COAEPKUT TpeOOBaHMS K pe3ysibTaTaM
OCBOCHUS JUCIUIUIMHBI, COJICPKAHUE UCIUIUIMHBI, TEMATHKy MPAKTUYECKUX
3aHITHI, (OPMBI CAMOCTOSITEIIBHON paboThI, (OHI OIEHOYHBIX CPEICTB, YIEOHO-
METOANYECKOe U MH(DOPMAITMOHHOE 00€CTIeUeHNE JUCITUTITIHBI.
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Conep:xkanue padoyeil IporpaMmMspl U CHUNINHBI

HanmMeHnoBaHve TUCIIATIITUHBI

[lepeuenp MIaHUPYEMBIX PE3YJIbTATOB OCBOEHHUS OOpa30BaTEIbHOM
MporpamMMbI (TTePEUCHbh KOMITIETCHITH ) ¢ YKa3aHUEM HHIUKATOPOB UX
JTOCTUKEHUS U TJIAHUPYEMBIX PEe3yJIbTaTOB 00YUEHHUS M0 TUCIIUIUINHE
MecTo TUCIUIUIMHBI B CTPYKTYpE 00pa3oBaTEIbHON MPOTpaMMBI
O0beM JUCHUIUIMHBL (MOIYJ) B 3a4ETHBIX EIUHUIAX U B
aKaJIEeMUYECKHX Yacax C BbIJIEJIEHUEM 00beMa ayIUTOPHOU (JIEKIIUH,
CEMHUHApPHhI) U CAMOCTOATENBHON pabOThl 00yHAIOITNXCS
ConepxaHue  IUCHMIUIMHBI, CTPYKTYPUPOBAHHOE IO  TEMaMm
(pa3menaM) JUMCUMIUIMHBI C  yKa3aHueM HX o00BbeMoB (B
aKaJIeMUYECKUX qacax) U BHJIOB
Y4EOHBIX 3aHATUM

Conepxanve TUCIUTLIAHBI

YuebHo-TemMaTHyecKuil 1iaH

Conepxanve cCeMUHAPOB, MPAKTUYECKUX 3aHITHI

[lepeueHp  y4eOHO-METOJIUYECKOTO obecrnieyeHus TUISt
CaMOCTOSITENIbHOM paboThl 00YUAIOIINXCS IO TUCIUIUIMHE

IlepeueHb BOIPOCOB, OTBOAMMBIX Ha CaMOCTOSITEIbHOE OCBOCHHUE
JTUCIUTUINHBI, (POPMBI BHEAYUTOPHOMN CAMOCTOSTEILHOM pabOThI
[lepedyensr BOIPOCOB, 3aJaHUM, T€M I MOJTOTOBKH K TEKYIIEMY
KOHTPOJTIO (COTJIaCHO TaOJIHUIIBI 2)

@OoHJ OLEHOYHBIX CPEICTB [IJis MPOBEICHUS MPOMEXYTOUYHOMN
aTTeCTaIlu

00yYaroIMXCsl MO TUCIUTLIMHE

[lepeyeHb OCHOBHON M JOMOJHUTENBHOW Y4EeOHOM JUTEpaTyphl,
HEOOXOIMMOM I OCBOCHUSI TUCITUTIIIUHBI

Ilepeuenp pecypcoB  UH(DOPMAIMOHHO-TEICKOMMYHUKAITMOHHOMN
cetu «MIHTepHET», HEOOXOUMBIX JIJI OCBOCHUS JUCHIUILIUHBI
Metoauyeckue ykKazaHUS i1 OOy4YarOUIUXCS IO OCBOEHUIO
JTUCITUTUTIHBI

[lepeyenr wuHDOPMAITMOHHBIX TEXHOJOTUM, WCIOIB3YEMBIX TIPH
OCYIIECTBJICHUU O0pa30BaTEIBHOTO TMpoIecca MO JAUCITUIUIMHE,
BKJIFOYAsl TIEPEUYCHb HEOOXOJUMOTO MPOTPaAaMMHOTO OOECTICUeHUS |
MH()OPMAITMOHHBIX CIIPABOYHBIX CUCTEM

KoMruiekT TuiieH3noHHOTO TPOrpaMMHOTO 00ECTICYCHHMS
CoBpeMeHHbIe npo¢eCcCHOHAIIbHBIC 0a3bl JTAHHBIX u
WH()OPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI

CeptuduiiupoBaHHbple NPOrpaMMHBIE U  allllapaTHbIC CPEeJCTBa
3aIIUTHl THPOPMALIHH.

Onucanue MaTepuaIbHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYUIECTBJIEHUSI 00Pa30BATENHLHOTO MpOLiecca MO AUCIUILINHE
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1. HamMeHoBaHue TUCIHUIIJINHBI

«MaremaTuka»

2. [lepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB 00y4YeHHs M0 IMCUHUILINHE,

COOTHECCHHBLIX C IVIAHNPYEMBIMHU pE3yJibTaTaMU 0CBOCHUA Oﬁpa3OBaTeJILHOI7[

NpoOrpaMMmblI

Hucuunnmaa «Martematukay 1o HampasieHuto 38.03.01 «OxoHoMuka»

npoub

«Orenka

Ous3Heca B

1udpoBoi

(dbopMUpOBaHKE CIETYIOIINX KOMIICTCHIINNI:
I'ox nHadopa 2021, ounas popma

O9KOHOMHKCH oOecrnieunBaeT

ITOCTAHOBOK 3aJ1a4 K
MaTEMaTUYECKUM
MOJICIISIM.

Kon HaumenoBanue NuaukaTopsl PesynbTaTel 00y4ueHUs

KOMIIE | KOMIICTECHITUMN JIOCTHKCHUS (BIaeHMs, yMCHUS U 3HAHUS),

TEHIN KOMIIETCHITUH COOTHECCHHEIC C

u KOMIIETEHIIUSIMU/UHIUKATOPA

MH JIOCTYDKCHHS KOMITETCHITHH

[IKH-3. CnocoO6HOCTh 1. IIpoBoguT cOop, | 3HaTh: OCHOBHBIE CIIOCOOBI
OCYIIECTBIIATh 00paboTKy u | coopa, 00paboTKu
cOop, 00padOTKy M | CTATUCTUUECKUIN uH(opmaruu, CIIOCOOBI
CTaTUCTUYCCKHI aHaJu3 JaHHBIX JJI | MaTeMaTHUYECKOI 0O aHaJau3a
JIAaHHBIX, pelieHus JAHHBIX. YMETh: MPUMEHSTH
MIPUMEHSTh (bHHAHCOBO- MaTeMaTUUYEeCKHUEe METOJbI JIJIsSt
MaTeMaTHYECKHE SKOHOMMYECKHX MIOCTAHOBKM U PEIICHUS 3a/1a4
METO/IBI JUIS | 3a/1a4. aHaju3a IpH OIICHKE BBIOOpa
pelieHus OINTHUMAaJIbHBIX nyTeu u
CTaHJAPTHBIX METOJOB JIOCTYKCHUS 1ICIICH.
npo(ecCHOHAIBHBI | 2 dopmynupyeT | 3HATH: dbyHIaMEHTaJIbHbIC
X (rHAHCOBO- | MaTeMaTHUYECKHE MOHATUS, WU anreOpbl
9KOHOMHUYCCKHX IIOCTAaHOBKH reOMETPUH, MATEMATUYECKOT'O
3a1a4, (bHHAHCOBO- aHaJms3a.
UHTCPIPECTUPOBATE | 5 KOHOMUYECKHUX VYMmeTs: MIPUMEHSATh
HOJy4CHHBIC 3a7a4, [MEPEXOJIUT | COOTBETCTBYIOLINE
PE3yJIbTAThI OT DKOHOMMYECKHUX | MATEMAaTUYECKHUE aJITOPUTMBI U

MCTOAbI JId MOACIHMPOBAHUSA
3KOHOMMUYCCKHX 3aaad.




3. CucreMHO | 3HaTh: OCHOBHbBIE
MOJIXOJIUT K BBIOOPY | hyHAaMEHTaNbHbIE
MaTEMaTUYECKUX MaTeMaTUYEeCKHe 1791 (7
METOJI0B U | IOHATHUS u PUHITUIIBI
UH(OPMAITMOHHBIX | MATEMAaTUYECKOTO
TEXHOJIOTUHA IS | MOJCIUPOBAHUS.

peneHus YmeTs: MIPUMEHSTh
KOHKPETHBIX COOTBETCTBYIOIIHE
¢uHaHCOBO- MaTeMaTHYeCKUEe arOPUTMBI U
SKOHOMHUYECKUX METOJBI IS MOJICTHPOBAHUS
3a1a4y B | DKOHOMHYECKUX  3aJa4 B
npodeccroHanbHOM | MpodeccHoHaTbHON 00IaCTH.
oOnacTu.

4. AHanu3upyet | 3HaTh: dbyHIaMEeHTaJIbHbBIE
pe3ynbTaThl NOHATUSA, WIEU anredOpbl u
UCCIIEI0BAHMS r€OMETPUU, MaTEMaTUYECKOIrO
MaTEeMaTHUECKUX aHaiIu3a.

Moaeneun VYMmeTn: MIPUMEHATh
(uHaHCOBO- UHCTPYMEHTBl ~ COBPEMEHHOM
HKOHOMHUYECKUX MaTeMaTHUKd K aHaIn3y
3a/a4 W JIeJIAaeT Ha | pe3y/lbTaTOB  HCCIICJOBAHMS
179 OCHOBaHUM | MATEMaTUYECKUX Mojieneit
KOJIMYECTBEHHbIE U | (PMHAHCOBO-3KOHOMHUYECKUX
KayeCTBEHHbIE 3ajjady ¥ JieflaTh  Ha  MX
BBIBOJIBI U | OCHOBaHMH KOJIMUYECTBEHHBIE U
PEKOMEHJAalMU 1O | KAYECTBEHHbIE  BBIBOJABI U
PUHATHIO PEKOMEHIALMN TI0 TPUHSATHIO
(rHaHCOBO- (bMHAHCOBO-3KOHOMHUYECKHUX
SKOHOMUYECKUX peleHni

pELIECHUHN.

VEK-10 CnocoOHOCTh 1. Yerko | 3HaTH: (yHIaMeHTaJIbHbIE
OCYUIECTBIISTh OMHCHIBAET COCTAB | MOHSATHS, UIEU U UHCTPYMEHTBI
MIOUCK, u CTPYKTYpY | anreOpsl u reOMETPHH,
KPUTHUYECKU TpeOyeMbIX TaHHBIX | MATEMAaTUYECKOTO aHaJIN3a.
aHAJM3UPOBATh, u uHpopMaluy, | YMeTb:  peliath  TUIIOBBIE
000011aTh U | [PaMOTHO MaTeMaTUUYECKHE 3aJIa4y,
CUCTEMAaTHU3UPOBAT | peanu3yer UCIIOJIb3yeMbIe TIPH TIPUHSATUN
b uH(pOpPMAaIHUIO, | TPOIIECCHI uX | UHAHCOBO-IKOHOMUYECKUX
UCIIOJIb30BaTh cbopa, 00pabOTKH U | pelIeHH
CHCTEMHBIH UHTEPIPETAINN
MOAXO s | 2. OOOCHOBBIBAET | 3HATH: (dbyHIaMeHTalIbHbIE
peuieHus CYILHOCTh MOHSTHS, UAEH U UHCTPYMEHTbI

MIPOUCXOJISIIETO,




IIOCTaBJIICHHBIX
3aja4

BBISIBIISIET anreopsl u reoMeTpuH,

3aKOHOMEPHOCTH, | MAaTEMAaTUYECKOTO aHaJIU3a.

IOHUMAET MpPUPOAY | YMETh:  HPOBOAUTH  OTOOP

BapuaOeIbHOCTU aJIeKBaTHBIX MaTEMaTHYECKHUX
METOJOB M  Mojenell s
IIOCTAaHOBKH,  pEIIeHHs U
aHaIu3a MOJIy4aeMBbIX
pe3ynbTaTOB B KOHKPETHBIX
IPUKJIAJHBIX 33Ja4ax

3. ®opmupyer | 3HATh: dbyHIaMEHTATbHBIE

MPU3HAK MOHSATHUSA, UJIEU U THCTPYMEHTHI

KJIacCU(pUKaluy, anreopsl u reoMeTpuH,

BBIJIETISIET MaTEMaTUYECKOI0 aHaIU3a.

COOTBETCTBYIOIIME | YMETH: NPUMEHATh

emMy IPYIIIBI | MATEMAaTUYECKUE METOIBI IS

OJTHOPOJHBIX IIOCTAHOBKHM,  pELIEHUs U

«OOBEKTOBY, UHTEPIPETALNN TOTy4aeMbIX

UACHTU(DULUPYET | pE3yJIbTaTOB B 3ajayax

o0lue  CBOMCTBA | MOJICIMPOBAHUSI W ONMCAHUS

AJIEMEHTOB  ATHUX | IPOPECCUOHAIBHON

IpyII, OLEHUBAET | AEATEIBHOCTH.

MIOJIHOTY

pe3yNbTaTOB

KJ1accuuKanuu,

IIOKa3bIBAET

PUKIIaTHOE

Ha3HA4YEHUE

KJ1accu(UKaIMOHH

BIX TPYIII

4. I'pamotHO, | 3HATH: (dbyHIaMeHTalIbHbIE

JIOTUYHO, NOHATHUS, WIEU auredpbl U

apryMEHTUPOBAHHO | TEOMETPUHU, MATEMATUYECKOTO

dbopmupyet aHaAJIN3a.

cOOCTBEHHbIE YMeTsb: MPUMEHSTH

CYKJEHUs U | MaTEMaTUYECKUE METOJbI IS

oneHku. OTnauyaer
(bakThl OT MHEHUH,
VHTEPIPETALINM,
OLUECHOK U T.A. B
pacCyXIeHUsX
JIPYTUX YYaCTHUKOB
JEATEIBHOCTH

MOCTAHOBKH W TPHHATHS
(bMHAHCOBO-2KOHOMUYCCKHUX
pELICHUN.

o.
ApryMeHTUpOBaHH
0 U JIOTUYHO

3HAaTh:
IIOHATHS,

(dhyHIaMEHTAIbHBIC
MaTEeMaTHYECKOTO




IMpEACTAaBIAACT CBOIO | aHAJIN34, CUCTCMHOI'O

TOYKY 3pCHUA | OIIMCAHHA.

moCcpcaACTBOM M Ha YMeTh: IIPUMCHATDb
OCHOBC CUCTCMHOI'O | MATCMATHYCCKHUC MCTOABI AJIsA
OIINCaHMA. IMpCaACTABICHUA CBOCH TOYKM

3p€HuA  IOCPCACTBOM M HaA
OCHOBC CUCTCMHOI'O OITMCaHU.

3. MecTO0 IMCHMILIMHBI B CTPYKTYPEe OCHOBHOI 00pa30oBaTe/ibHOM
MPOrpamMMbl

Jucunmmaa «MarteMaTuka» SBIAETCS AUCHUIUIMHON Moaylisi MaTeEMaTUKA
u uHpopmaTuky HampasiaeHust noarotoBku 38.03.01 «DxoHOMHUKAY.

N3yuenne puctuiuinHel  «Matematukay  Oasupyercss Ha  3HaHMSX,
MOJYYCHHBIX B paMKax IIKOJBHOTO KypCca MAaT€MAaTHUKH WM COOTBETCTBYIOIIHMX
JUCLUMIUIMH ~ CpeHero  mpodeccuoHalbHOro  obOpaszoBaHus.  JlucuuruivHa
«MaremaTuka» SBIISIETCA TEOPETHUYECKOW OCHOBOM I BCEX MUCIUIUIMH MOIYJIA
MaTeMaTUKM W MWHOOPMATUKH, a MATEeMaTHYECKUE TIOHSATUS U METOJbI
UCIIOJB3YIOTCS B JajbHEWIIEM NpH U3yYeHUH oO1enpodhecCHOHATbHBIX

JUCHUIIIIMH U AUCHUITIIINH HpO(l)I/IJ'IH.

4. OO0beM JUCHMILUIMHBI U BUAbI y4eOHOH PadoThI
Jns nanpaBienust noaArotoBku 38.03.01 «DxoHomuka» ouHas ¢dopma
oOyuenus, npoduiib «OneHKa Ou3Heca B MUPPOBON IKOHOMHUKEY

roa Hadopa 2021, ounas popma

Buj yyeOHo# padoTsl 10 Bcero (B 3/e n Cemectp 1 (B Cemectp 2
AMCIUTIJIMHE qacax) yacax) (B yacax)
O6masn 6 3.e.=216 u. 108 108
TPYA0EMKOCTH
JTUCHHIIJIHHBI
Konmakmmnasn paboma 100 50 50
Ayoumopnule 3anamusn
Jexyuu 32 16 16
IIpaxmuueckue u cemunapckue 68 34 34
3anAmMUs, M. 4.
Camocmoamensnasn paboma 116 58 58




Bun tekyiiero KoHTpos Kontponenas/ | Konrpoabnas |Konrpoannas
pacyeTHo- padora pabora
aHaJIUTUYECKasI
pabota

Bun npomexyTo4HON aTTecTalun 3a4eT/7K3aMeH 3a4€T IK3aMeH

d. Conepxanue JUCHMILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMam

(pa3nesiaM) IMCHUILIMHBI C YKa3aHUEM X 00beMOB (B aKaJeMHYECKUX Yacax)
U BUJIOB Y4eOHbIX 3aHATHH

5.1. Coaepixkanue pa3esioB AU CHUIIHAHBI
Pazgea 1 - JIuneiinas aaredpa
Tema 1. MaTpuubl ¥ onpeaeuTeIu

Marpunel 1 ux Buabl. JInHENHHbBIE onlepaluy HaL MaTpulaMu. TpaHCIOHUPOBA-
Hue MaTpulpl. [Iponssenenue matpun. CBOICTBA olepannii HaJ MAaTPULIAMH.

DlieMEeHTapHble MpeoOpa3oBaHMs HaJA CTPOKAMH M CTOJOIAMU MAaTpHIL.
Teopema o mpuUBEACHUM MPOU3BOJIBHOM MAaTpHIIBI K CTyreHuyaTo dopme. Panr
MaTpulbl. HEBBIpOKAEHHOCTh KBaAPATHBIX MATPHIL.

OOparnas matpuna. CoiicTBa 00paTHON MaTpulbl. Beruucienue oOpaTHOM
MaTpPHULIbI C TOMOLIBIO JIEMEHTAPHBIX TPE0OPA30BAHUM.

Onpenenurens KBaapaTHOW MaTpuubl. MUHOpPBL U anredpanyeckue
JOTIONIHEHUsA. PaznokeHue ompenenurtens Mo cTpoke wim cronliy. CpolicTBa
onpeaenurena.  Kpurepuil  HEBBIPOXKICHHOCTM  MaTpuuUbl.  Beluncienue
OTPEIEIUTENS C TOMOILBIO 3JIEMEHTAPHBIX TPEOOpa30BaHUM.

Tema 2. Cucrembl N JIMHEHHBIX YPaBHEHUI1 CN IepeMeHHbIMH

Cucrema JHMHEWHBIX anreOpanyeckux ypaBHeHuil. OpHOponHas W
HEOJHOPOJIHAsA CHCTEMA JIMHEWHBIX YpaBHEHHUN. OnpeneneHne peleHuss CUCTEMbI
JUHEWHBIX YpPaBHEHUW. OKBHUBAJEHTHOCTh CHUCTEM JIMHEWHBIX YypaBHEHUIA.
CoBMECTHBIE W OINpEIEICHHBIE CHUCTEMBl JIMHEWHBIX ypaBHEHHH. Teopema
Kponekepa-Kanemnm.

HccnenoBanre MW PpELICHHE CUCTEMBl JIMHEMHBIX YPAaBHEHUNM METOJI0M

Kopnana-I'aycca. OOree pelieHHe CUCTEMbl JIMHEHHBIX ypaBHEHUU. YacTHbIe



peleHns CUCTEMBI JIMHENHBIX YPABHEHNN. ba3ncHbIe peleHus: CUCTEMBI JIMHENHBIX
YPaBHEHUM.
Tema 3. Cucrembl M JIMHEHHBIX YPABHEHHUH CN NepeMeHHbIMHA

OyHaaMEeHTallbHAasl CHUCTEMa PEUICHHU OJHOPOJHOM CHCTEMBI YPAaBHEHHI.
OO61mue penieHus: OJHOPOIHON U HEOJHOPOIHOM CUCTEM, CBSI3b MEX1Y HUMHU.

Mopens JIeoHThEBa MHOTOOTPACIICBOM SKOHOMUKH (0ajlaHCOBBIM METO/T)

Tema 4. JIuHeiiHOE MPOCTPAHCTBO

ApudmMernueckre BEKTOPbl U HUX  HUCIHOJB30BAaHUE B  HKOHOMHUKE.
['eomeTpuueckas MHTEPIPETALUS BEKTOPOB. JINHENHBIE ONIEpaluy HaJl BEKTOPaMHU.
CkanspHoe€ MpOU3BEAECHUE BEKTOPOB. lIpuMmepsl CKAIApPHOrO NPOU3BENCHUS B
OKOHOMHKE. JyIMHA BEKTOpA. YTOJI MEXAY BEKTOPaMHU.

JluneiiHoe (BeKTOpHOE) MpOCTpaHCTBO. JIuHelHas 3aBUCUMOCTH (HE3aBUCH-
MOCTb) CUCTEMBI BEKTOPOB. ba3uc u pazMepHOCTh JIMHEtHOTo pocTpancTBa. Koop-
JMHATHI BEKTOpa B 3a1aHHOM Oazuce. [IpeoOpa3zoBaHie KOOpAUHAT BEKTOPA MIPH 3a-
MeHe Oa3uca.

Tema 5. JIuneiinbie Mpeo0pa3oBaHuA U KBaAPaTH4HbIe GOPMBI

JIluneiinpie mpeoOpa3zoBaHusl MpocTpaHcTBa R (IMHEHBIE omepaTopsbl).
Martpunia snmHeiHoro omepartopa. [IpeoOpazoBanue MaTpuilbl JMHEHHOTO
orepaTopa Ipu 3ameHe 0asuca.

CoOCTBEHHbIE 3HAUYEHHMsS] MATpPULbl. XapaKTEPUCTUYECKUA MHOTOUJIEH
MaTpuilbl. CoOOCTBEHHBIC BEKTOPHI MaTpuIlbl. JInHelHas mMonens ooMeHa (MoJiehb
MEXIYHApOJIHON TOPTOBIIHN).

Tema 6. JIuHeiiHOe MPOrpaMMHUPOBaHME

[IpuMepsl TUHEWHBIX ONTUMHU3AMMOHHBIX MOJEIEH B 3KOHOMUKE. JIMHEeHHas
POU3BOJACTBEHHAs 3a7ayda. llocTaHoBka M paznuuHble (POPMBI 3aMKUCH 3aJavu
JUHEWHOTO0 MPOrpaMMHpOBaHMs. l'eoMerprueckas HHTEpIIpeTanys 3axadu
JUHEHHOTO TporpaMmupoBanus. KaHoHudeckas ¢opMa 3amgaud  JUHEHHOTO
nporpammupoBanus. Jonyctumbie penieHusi. CBoiicTBa 007acTH JOMYCTUMBIX
peleHnii. AJTOPUTM CHMIUIEKCHOTO METOAA JMHEHHOrOo NpOrpaMMHUPOBAHUS.

CUMILIEKCHBIN MCTOJ KaK MCTOI HAIIPaABJICHHOI'O Hepe6opa 0a3UCHBIX AOIIYCTHUMBIX



pemiennii. Kputepuili onTUManbHOCTH. DKOHOMHUYECKAs MHTEpHpETalus 3aqaqyd
JMHENHOT0 NPOrPaMMHUPOBAaHUS, CUMILUIEKCHOIO METO/A, CUMIUIEKCHBIX OLIEHOK.
Pa3nen 2 - MareMaTH4ecKui aHAJIN3
Tema /7. YncioBbIe MHOKECTBA U (PyHKIIUH

OneMeHThl Teopur MHOXkeCTB. KBaHTOpBI. Omnepannuy Haj, MHOXECTBAMH:
o0ObEeIMHEHUE, NEpPEeceuYeHnue, pPa3HOCTh, JONONHEHUE. KoHeuHble, CUETHBIE U
HECYETHbIE MHOKECTBA. OTpaHUYEHHBIE U HEOIPAaHUYEHHBIE MHOKECTBA.

MHoXecTBa HaTypalbHBIX, LENbIX, PAlMOHAIBHBIX MW JEHCTBHUTEIBHBIX
yucen. KommiiekcHble yuciaa W JEWCTBHS Haad HUMH. MOAyiab W apryMeHT
KOMILJIEKCHOTO 4uciia. AnreOpandeckas U TPUTOHOMETpHUUYecKas (HOpMbI 3alucu
KOMIIJIEKCHBIX YHCEIL.

[Tonstue pynxuuu. Yucnosas GpyHKUMA 0THON iepeMeHHo. CriocoObl 3a/1a-
Husg (yukuuit. paduk ¢ynxkinuu. CpoiictBa (GYHKUIMNA OMHOW IMEPEMEHHOM:
YEeTHOCTh M  HEYETHOCTb, MOHOTOHHOCTb, BBINYKJIOCTb, IEPUOAUYHOCTD,
OTrPaHUYEHHOCTb.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B DJKOHOMHKE: (YHKIUHU TI0JIE3HOCTH,
0J1HO(aKTOPHBIE IPOU3BOICTBEHHbIE PYHKIMU, (GYHKIIMH COPOCA U MPEAJIOKEHUS.
DyHKIUKM cpeTHUX U3ACPKEK U CBA3b Mexay Humu (ATC = AVC+ AFC).

Tema 8. Ilpenen u HempepHLIBHOCTH

YucroBble NOCAEA0BATENIBHOCTH, MIPEAEI MOCIEI0BATEILHOCTH U €0 CBOM-
CTBA, MOHOTOHHBIE, OTPAaHWYEHHBIE IIOCJIEN0BATEIBHOCTH. ['eomeTpuueckas H
apru(pMETHYECKUE TPOrPECCHH.
beckoneuHo Masblie 1 6eckoHEYHO Oosbiue GyHKuuu. [lepBblil 1 BTOpOit
3amMedaTeabHbIe peaesbl. CpaBHEHNE 0€CKOHEYHO OOIBIMX U 0ECKOHSYHO MaJIbIX
GbyHKUMNA. DKBUBAJIEHTHBIE OECKOHEYHO MaJjible U UX UCIOJIb30BaHUE MIPU
BBIYMCIICHUH MTPELEIIOB.

HenpepriBHOCTH (DyHKIIMU B TOUKE U HA MHOKecTBE. CBOMCTBA HEMPEPHIBHBIX
¢dbynkuumid. Touku paspbiBa U uX kiaccudukanus. [Ipumepsl HeNpepbIBHBIX U pa3-
PBIBHBIX (DYHKIIMI B SKOHOMHKE: (PYHKIHS H3JEPKEK, 3aBUCUMOCTb HAJOTOBOU

CTaBKH OT J0x0/1a (Cily4ail mponoplurOHaIbHOTO U MPOTPECCUBHOIO HAJIOTA).
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Tema 9. Inddpepenuuanbroe ncuncieHne GyHKIUI 0JHOI epeMeHHOH

[IpousBognast  (yHKUMH, €€ TEOMETPUYECKUH  CMBICI, CBOWCTBA
npou3BoIHOM. [Ipon3BoIHAS CIIOKHOW 1 HESIBHO 3aJlaHHON QyHKUM. [IpenenbHbie
Y CPEHUE BEIMYMHBI B SKOHOMUKE: MIPEAEIIbHBIE U CPETHUE U3AEPKKH, TIPEIeTbHAs
U CpEIHSA POU3BOAUTENBHOCTD TPY/IA.

Cpennsisi 1 TOYEUHAsI 3JIACTUYHOCTH (DYHKIIUU. DIACTUYHOCTH CIIPOCa U TP/ -
JIO’KEHUS 110 LIEHE, AIACTUYHOCTD CIIPOCa IO T0XO01Y.

Huddepenniupyemocts  QyHKIMM, NepBeIM auddepeHman U ero
reoMeTpuyeckuii  cMpici.  I[IpuOnuxeHHble  BBIYMCIEHHS € IOMOLIBIO
nuddepennuana.

OcHoBHBIE TeopeMbl nudPepeHIranIbHOro ucuucieHus: jemma Depma,
teopeMbl Poiis u Jlarpanxa. [Ipasumno Jlonurans pacKpeITUS HEONIPEAECIEHHOCTEMN.

MOHOTOHHOCTH (YHKIMH. Y CIOBHE MOHOTOHHOCTH. DKCTpEMyM (YHKLHUU.
Heobxoaumbie W J0CTaTOYHBIC YCJIOBHS JKCTpeMyMa. 3ajadya MaKCUMU3AIUU
PUOBLIH.

Tema 10. UnTerpanbHoe ucuncjieHue GyHKUMil 01HOI nepeMeHHOM

[lepBooOpaznas pynkuun. Heonpenenenusiit uaTerpan. OCHOBHBIE METO/IbI
WHTETPUPOBAHUA: 3aME€Ha IMEPEMEHHOW, HHTEIPUPOBAHHE IO  YACTSIM.
HuTerpupoBanue parroHaIbHbIX (QYHKITHMA.

Omnpenenennsblit unterpain. ®opmyna Herotona-JleiOuuila u ee mpuMeHEHHE.
Brimyck mpoayKIuu 3a ONpeaeIEHHOE BpeMs IIPU 33JIaHHOM 3aKOHE MTHOBEHHOM
MOIIIHOCTH MTPOU3BOICTBA.

Cpennee 3Hauenue pyHkuuu. CpeHssi IpOU3BOAUTENLHOCTh TPY/Ia, CPEAHSISA
KauTaja00Taaya.

HecoOctBennnie unterpansl. Muterpan Ilyaccona.

Tema 11. @PyHKUMH HECKOJIBKHUX NMEPEeMEHHbBIX
[IpoctpanctBo R". MuoxectBa B mpoctpancTBe R". DYHKIIMNW HECKOJBKUX
nepeMeHHbIX. [lpuMepbl (YHKIUNA HECKOJBKUX TEPEMEHHBIX B DKOHOMHUKE:
GyHKIHUS ~ TOJE3HOCTH, MHOTO(MAKTOPHBIE  MPOU3BOJICTBEHHBIE  (DYHKIIUH

(mynerurnkatuBHas, Kob66a-/{yrnaca). CiocoOsl 3aaHust PYHKIIUM HECKOJIBKHUX
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nepemMeHHbIX. [loBepxHocTH (uHMM) ypoBHS (yHKmu. Kpusbie Oe3paznuuus u
W30KBAHTHI.

[Ipenen u HempepHIBHOCTH (DYHKITUU HECKOJIBKUX TIEPEMEHHBIX.

YacTHbIC

byHKIIH HECKOJIBKHX

IPOU3BOIHBIC MEePEMEHHBIX.
Huddepenuupyemocts u quddepeniivan GyHKIIMA HECKOIBKUX MTEPEMECHHBIX.
Tema 12. IndpepenunajibHble ypaBHeHUs

ConuanbHO-3KOHOMHUYECKHUE 3a/ladyH, MpUBOAAIIUE K AuQdepeHnrnaIbHbIM
YpaBHEHUSIM.

Ob6miee pemenue auddepeHManbHOr0 ypaBHEHUs. YacTHbIE pelieHus
mudepeHnranbHoro ypapHenus. 3agavya Kommu.

VYpaBHeHUsI ¢ pazleNnsomMUMUCA NepeMeHHbIMU. OJHOPOAHbBIE YPaBHEHMS

nepBoro nopsaka. JInHeitHoe ypaBHEHUE MIEPBOIo Mopsika. Y paBHeHUE bepHyin.

JIunerinrie

muddepeHnranbHbIe

ypaBHEHUS

C

IMIOCTOAHHBIMH

koadurmenTamu. Y cTonuuBoCTh penienus. Kpurepuit ycToHdnuBOCTH.

5.2. Y4yeOHO-TeMaTHYECKUM IJIAH

I'ox nadopa 2021, ounas popma

Neo HaumeHoBaHue TpynoémkocTh B yacax DopmbI
n/n TeMbl (pa3nena) AyanTopHas pa6ota CamocTos |TeKkymero
TUCIUTIITMHBI TeJIbHAsl |KOHTPOJIsI
Bceero | Ooma|Jlekuuu | [Ipakr. u | 3ausitust pabora |yenesaemoctn
4acoB | ceMHHAp B
CKHe | MHTepak
3aHATHUS | T UBHBIX
dopmax
Cemectp 1
Pasznen 1. MaTemaTu4yeckuii aHaiu3
1 Martpwutist u 18 8 2 6 3 10 CamocTtos
OIIPCACIUTCIIN TEJIbHBIC
2 CucteMbl NIIMHEHHBIX 19 9 3 6 3 10 |paGotsL.
YpaBHEHUI VYyactue B
CNIEPEMEHHBIMH pelieHny 3a1a4
3 CucTeMbl MIIMHEHHBIX 18 9 3 6 3 9 Ha
ypaBHEHU I MPAKTHYECKUX
CNIIEPEMEHHBIMH 3aHATHUAX.
4 Jluneitnoe 16 7 2 5 2,5 9 O6cyxieHne
MTPOCTPAHCTBO PEIICHHBIX
5 JIuHenublie 17 7 2 5 2,5 10 3a1a4.
npeoOpazoBaHus U KonTponsHas
KBaJApaTHIHBIE (HOPMBI paborTa.
6 JIuneitnoe 20 10 4 6 3 10
IPOTrpaMMHUPOBAHUE
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108 50 16 34 50% 58
Hroro 3a 1 cemectp
Cemectp 2
Pasnen 2. JIuneiinas aareépa
7 YuUCI0BBIE MHOKECTBA U 18 8 2 6 3 10 |Camocros
(dhyHKIHN TEJIbHBIE
8 Ipenen u 19 9 3 6 3 10 |paboTbl.
HEMPEPHIBHOCTH Vuaactue B
9 HuddepenipaipHoe 18 9 3 6 3 9 pelieHnr  3a1a4
ucyKcieHre QyHKIUi Ha
OJIHOM TEepEMEHHOMN HPAKTHIECKUX
10 |Murerpansuoe 16 7 2 5 2,5 9  |3aHATHIX.
vcarciaenne QyHKIUH OO6cyxenue
OJTHOW TIepeMeHHON PCIICHHBIX
11 |®Oynkoun 17 7 2 5 2.5 10 |3anmad.
HECKOJIBKUX Korrpormsaas
pabora.
TIEPEMEHHBIX
12 |duddepenunansHbie 20 10 4 6 3 10
YpaBHEHHUS
Hroro 3a 2 cemecTp 108 50 16 34 50% 58
Hroro 216 100 32 68 50% 116
5.3. CoaneprkaHue ceMHUHAPOB, IPAKTHYECKUX 3aHATHI
HaumenoBanue teMm | [lepeuenn BOIIPOCOB nJist | Dopmbl
(pa3zaeJioB) 00CY’KICHUSI HA  CEeMHMHAPCKHX, | IPOBEACHUA
JAUCIHUIIJINHBI NMPAKTHICCKHUX 3aHATHUAX, 3aHATHHI
PEKOMECHAYEMbIE HCTOYHUKH u3

pasaesioB 8,9 (yka3piBaeTcs pasaelt
U NOPSAAKOBBIIl HOMEP HCTOYHHUKA)

Tema 1. Marpuiibl u
onpeaeIuTenn

JInnennsle orepanuu Hajg
MaTpHULIAMH. TpancrionnpoBaHue
Marpunsl. IIpousBenenne wmarpwui.
CaoiicTBa onepanuii HaJl MaTpULIAMH.

DnemeHTapHbIC TPEOOPA3OBAHUS
HaJ[ CTPOKAMH M CTOJIOIIaMH MAaTpPHII.

Teopema 0 IIPUBEACHUN
IIPOU3BOJILHOM MaTpULbI K
cTynenyaton (opme. Panr marpuisl.
HeBbIpoX1IeHHOCTH KBaJIpaTHBIX
MaTpHLI.

OOparnass marpuna. CoiicTBa
oOpatHOW Marpullbl. Breraucienue
oOpaTHONl MaTpUIBI C IIOMOIIBIO
3JIEMEHTAPHBIX MPeoOpa30BaHuUM.

Pemenue 3anay B
VHTEPAKTUBHOU
dbopme, mpoBepka
CaMOCTOSITEIIbHOM
paboTHI U pazdop

OIIUOOK
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Pexomennyembie ncrounuku8.l, 8.2,
8.3

Tema 2. CucteMsl n
JIMHEWHBIX
YPaBHEHUU Cn
MIepEMEHHBIMU

Cucrema JIMHENHBIX
anreOpanvecKux YpaBHEHUM.
OnHopoaHas " HEOJTHOPOIHAs
CUCTEMA  JIMHEHMHBIX  ypPaBHEHHU.
OnpeneneHue peuIeHUs CUCTEMBbI
JIMHEWHBIX YPaBHEHUM.
OKBUBAJIEHTHOCTh CUCTEM JIMHEHHBIX
YPaBHEHH. CoBMecTHBIE 51

ONPEACIEHHBIE CHUCTEMBI JIMHEWHBIX

ypaBHeHul. Teopema KpoHekepa-
Kanemnmu.

HccnenoBanne U pelieHue
CUCTEMBl  JIMHEHWHBIX  ypaBHEHUU

MetonoM JKopnana-I'aycca.
Pexomenayembie nctounuku 8.1, 8.2,
8.3

Pemenue 3agau B
MHTECPAKTUBHOMN
dbopme, mpoBepka
CaMOCTOSITETIBHOU
paboThI 1 pazdop
OIKO0OK

Tema 3. CucteMbl m
JIMHEWHBIX
YpPaBHEHHM Ch
MIEPEMEHHBIMU

dyHIamMeHTaIbHAS cucrema
pELICHUN  OOHOPOJHOW  CUCTEMBI
YPaBHEHHUI. O6mme pelIeHus
OJTHOPOJHOMN )54 HEOIHOPOIHOU
CUCTEM, CBSI3b MEXKIY HUMHU.

Mopnens JleonTnEBa
MHOT'OOTPACJIEBOU AKOHOMUKH

(GamaHCOBBIN METO.)

Pexomenmyembie nctounuku 8.1, 8.2,
8.3

Pemenue 3amad B
MHTEPAKTUBHOU
dbopme, mpoBepka
CaMOCTOSITETTBHOU
paboThI U pazdop
OIIUOOK

Tema 4. JIuneinoe
MPOCTPAHCTBO

Apudmeruueckre BEKTOPhI U UX
WCIIOIb30BAHUE B SKOHOMHUKE.
['eomeTpuueckas MHTEPIIPETALNS
BEKTOPOB. JIMHENHBIE Olepaluu Hax
BEKTOpPaMH. CxkansipHoe
[IPOM3BEICHUE BEKTOPOB. Ilpumepsl
CKJIAPHOTO MIPOU3BENCHUS B
SKOHOMHUKE. JlnmHa Bekropa. Yrou
MEK]ly BEKTOPaMH.

Jluneiinoe (BekTOpHOE)
MPOCTPAHCTBO. Jlunerinas
3aBUCUMOCTD (HE3aBUCHUMOCTB)

CUCTCMBbI BCKTOPOB.

Pexomenyembie uctounuku 8.1, 8.2,
8.3

Pemenue 3amau B
MHTEPAKTUBHOU
dbopme, mpoBepka
CaMOCTOSITETTbHOU
paboThI U pazdop
(91117 (T

Tema 5. JInnenabie
npeoOpa3oBaHus U

JIunelinbie npeoOpa3oBaHus
MIPOCTPAHCTBA R (IUHEIHBIC

Pemienue 3agau B
MHTEPAKTUBHOMU
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KBaJ[paTUIHBIC
dbopmbl

omeparopsl). Marpuna JUHEHHOTro
omneparopa. [IpeoOpazoBanue
MaTpullbl JIMHEWHOTO omeparopa Mpu
3aMeHe Oasuca.

CoOcTBEHHBIE 3HAUYCHUS
MAaTPUIIBL. XapaKTepUCTUYECKUI
MHOrowieH Marpuilbl. CoOCTBEHHBIE
BEKTOPBI MaTPHUIIBI.

Pexomenmyembie nctounuku 8.1,
8.2, 8.3

dbopme, mpoBepka
CaMOCTOSITEIIbHOM
paboThI U pazdop

OIIUOOK

Tema 6. JIluneitnoe

IpOrpaMMHUpPOBaHUE

[Ipumepnl JIMHEWHBIX
ONTUMM3ALMOHHBIX  MoOJeNed B
OKOHOMUKE. JIunenHas
IPOU3BOJICTBEHHAS 3ajaya.
[TocraHoBka u pa3nuuHble (HOPMBI
3aIncu 3a/1a4u JUHEHUHOT O
IPOrpaMMHUPOBAHUS.

['eomeTpuyeckas UHTEpIpETaLUs
3a7a4u JIMHEWHOTO
nporpamMmmupoBanus. KaHoHndeckas
dbopma 3a1a4u JUHEWHOTO
nporpamMmmupoBanus.  Jlomyctumblie
pEILICHMS. CaoiicTBa oOnactu

JONYCTUMBIX pELICHUN. AJTOpUTM
CUMILUIEKCHOTO METOJA JIMHEWHOI'O
IIPOrpaMMUPOBAHUS.

Pexomenmyembie nctounuku 8.1, 8.2,
8.3

Pemenue 3anau B
MHTECPAKTUBHOMN
dbopme, mpoBepka
CaMOCTOSITEIIbHOM
paboThI U pazdop
OIIUOOK

Tema 7. YUucnoseie
MHOKECTBA U

byHKIMH

MHoxecTBa HATypaJIbHBIX,
LIETIBIX, palMOHAIbHBIX 5
JICUCTBUTEIBHBIX yHuce.
KommitekcHble unciia 1 1eiiCTBUS HaJl
HUMHU. Monynb u apryMEHT
KOMITJICKCHOT'O Yyuca.
Anrebpandeckast u

TPUTOHOMETpUYECKast POpMbI 3aITUCH
KOMIUIEKCHBIX YHCEIL.

PexomeHnnyemble
8.1,8.2, 8.3

HNCTOYHHNKH

Pewenue 3anau B
MHTEPAKTUBHOU
dbopme, mpoBepka
CaMOCTOSITETTbHOU
paboThI U pazdop
(91117 (T

Tewma 8. [Ipenen u
HETPEPBIBHOCTH

beckoneuHo Masbie 1 OECKOHEYHO
oonbime ¢pynkuuu. [lepsoiit u
BTOPOU 3aMedaTeIbHbIC TIPEICITbI.
CpaBHeHHEe 0€CKOHEYHO OONBIINX U
0€CKOHEUYHO MaJIbIX (DYHKITUM.
DKBUBAJICHTHBIE OECKOHEYHO MAaJIbIe

Pewenue 3anau B
MHTEPAKTUBHOU
dbopme, mpoBepka
CaMOCTOSATENIbHON
paboThI U pazdop
OIIHOOK
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H UX HUCIIOJIb30BaHUC IIPpH
BBIYUCJIICHUH ITPCOCIIOB.

Pexomenyembie ucrounuku 8.1, 8.2,
8.3

Tema 9. [IpousBognas dyHkuuu, ee | Pemenue 3a1a4 B
HuddepeHnnanbHOe | TEOMETPUYECKUNA CMBICH, CBOWCTBA | HHTEPAKTUBHOM
HCUYHCIICHHE IIPOU3BOJTHOM. [TpousBoanas | hopme, mpoBepka
(GyHKIMIA OTHOM CIIO)KHOM W  HEABHO  33JJaHHOU | CAMOCTOSITEIbHON
MePEeMEHHOMN ¢byukuwmii.[IpenensHbie U cpeHue Be- | paboOTHI U pa3dop

JUYHMHBI B SKOHOMUKE: MIPEIECIbHBIE U | OLINOOK

CpEelHUE HW3IEPKKU, MpenesibHas H

CpEIHss IPOU3BOAUTEIBHOCTD TPYAA.

Cpennss " TOYEHHAS

AIIACTUYHOCTh GyHKLIHU.

ONacTUYHOCTH clIpoca W Npend-

JOKEHUS M0 IL€HEe, DIIACTUYHOCTh

crpoca o J0X0.y.

PekomeHnnyemMbple  MCTOYHHMKHU

8.1,8.2, 8.3
Tema 10. [TepBooOpa3zHas dbyukuuu. | Pemenue 3amay B
NHuTterpansHoE Heonpenenennpiit WHTETpaj. | UHTEPAaKTUBHOMN
HCYHCIICHHE OcCHOBHBIE METOJIbI HHTETPUPOBAHUA: | PopMe, IPOBEPKa
(GyHKIUI OHOM 3amMeHa IIEPEMEHHOM, | CAMOCTOATEIBHOM
EPEMEHHOU MHTETPUPOBAHUE o qacTsM. | paboThl 1 pazoop

WNHuTerpupoBanue paloHaIbHBIX | OIIHOOK

GbyHKIUH.

Omnpenenennplii uHTErpa. @opmyna

Hrerorona-JleitOnuna " ee

IIPUMEHEHUE.

Pexomennyembie ncrounnku 8.1, 8.2,
8.3

Tema 11. ®yHkunmn
HECKOJILKUX
MIEPEMEHHBIX

[Tpumepsl GyHKIUN HECKOIBKHUX
MEPEMEHHBIX B DKOHOMUKE: (PYHKIIUS

MTOJIE3HOCTH, MHOTO(aKTOpHbIE
MIPOU3BOJCTBEHHBIC byHKIIMH
(MyIBTUILUIMKATHBHAS, Ko606a-
Hyrnaca). Cr1oco0BbI 3aJaHus

(GYHKIIMM HECKOJBKHX TEPEMEHHBIX.
[loBepxHocT  (JIMHUM)  YPOBHS
dbynkiuu. Kpusbie Oe3paznmuuus u
M30KBAHTHI.

PexomeHntyemble nCTOUHUKH 8.1,
8.2, 8.3

Pemenue 3amau B
VHTEPAKTUBHOU
dbopme, mpoBepka
CaMOCTOSITEIIbHON
paboTHI U pazdop
(01115 (I)
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Tema 12.
Juddepennuanbabie
ypaBHEHUS

COHI/IaJ'IBHO-G)KOHOMI/I‘{eCKI/IC

Pemienue 3agau B

3a1a4w, TIPUBO/ISIIINE K | ”HTEPaKTUBHON

nuddepeHIanbHbIM YPaBHEHUSM. dbopme, mpoBepka
Obee pelIeHre | CaMOCTOSTETLHON

nuddepeHIuantbHOro ypaBHEHHUS. | pabOTHI U pa3z0oop

YacTtHbie pelIeHus | OMUO0K

b depeHnnaIbHOTo YpaBHEHUH.

3anaqa Komm. YpaBHeHus C

Pa3AENSIONIMMHUCS ITIEPEMEHHBIMU
Pexomenmyembie uctounuku 8.1,

8.2,8.3

6. IlepeyeHb yueOHO-METOANYECKOI0 00ecredYeHHs JAJI CAMOCTOATEIbHOM

padoThl 00Yy4AKOIIMXCS MO JUCHUIJINHE

6.1. Hepequb BOIIPOCOB, OTBOAUMBIX HAa CAMOCTOATEJIbHOE€ OCBOCHUE

AUCUMILTHHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHON padoThI

HaumenoBanue tem | [lepeyennb DopMbI BHEayJAUTOPHOM
(pa3nenoB) BOIIPOCOB, CaMOCTOSAITeILHOM PadoThI
AUCHUNIMHBI OTBOJIMMBIX HA

CaMOCTOSITeIbHOE

OCBOCHHE
Tema 1. Marpuusl u | Beruncienue Pabota c yuebHoM auTeparypoii,

OIPEICITUTEIN

oOpaTHOI MaTpHIIBI C
MTOMOILBIO
SIIEMEHTaPHBIX
npeoOpa3oBaHU.
Pexomennyemble
ucrounuku 8.1, 8.2,
8.3

NOJrOTOBKA K CEMUHAPCKHUM H
PAKTUYECKUM 3aHATHUSM,
pelieHue no TeMam
NIPAKTUYECKUX 3aHATUU.
Brinonenne 3aganni
KOHTPOJIbHON paOOTBHI.

Tema 2. CucTeMbl
NJIMHEHHBIX
YpaBHEHUH Cn
MEPEMEHHBIMU

HccaenoBanue u
pPEIIEHUE  CHUCTEMBI
JIMHEWUHBIX

YPaBHEHHUN METOJIOM
Kopnana-I'aycca.
PexomeHnnyemble
ucrounnkun 8.1, 8.2,
8.3

Pabota c yueOHOM auTeparypoii,
MOJITOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM,
pelIeHHE 10 TEMaM
MIPAKTUYECKUX 3aHATUH.
Brinonnenue 3aganni
KOHTPOJIbHOW PaOOTHI.

Tema 3. CucteMbl m
JIMHEWHBIX
YPaBHEHUU Cn
NIePEMEHHBIMU

Moaens JIeoHThEBa
Pexomennyemebie

nucrounuku 8.1, 8.2,
8.3

Pabota c yueOHOM auTeparypoii,
HOATOTOBKA K CEMUHAPCKUM H
NPAaKTUYECKUM 3aHATHUSM,
pelIeHue mo TeMam
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MPAKTUYECKUX 3aHIATHH.
Brimonnenue 3aganuit
KOHTPOJBLHON PabOTHI.

Tema 4. JIuneiinoe
IIPOCTPAHCTBO

JIuHelHas
3aBHCUMOCTbD
(HE3aBUCUMOCTB)
CHUCTEMBI BEKTOPOB.
Pexomennyemble
ucrounuku 8.1, 8.2,

8.3

Pabora ¢ yuebHoI uTepaTypon,
MOJITOTOBKA K CEMUHAPCKHUM U
NPAKTUYECKUM 3aHITUSM,
pelIeHre 0 TeMaM
IIPAKTUYECKUX 3AHATUU.
Brinmonnenune 3amanni
KOHTPOJIbHOW paOOTBHI.

Tema 5. JInneniabie
npeoOpa3oBaHus U
KBaJIpATUYHBIC

dbopMbI

CoOcTBeHHBIE
BEKTOPBI MAaTPHIIBI.
Pexomenyemble
ucroynnku 8.1, 8.2,
8.3

Pabora ¢ yuebHoI muTepaTypon,
MOJITOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSATHUSM,
pelieHue no TeMam
MPAKTUYECKUX 3aHSITHH.
Brinonnenue 3aganui
KOHTPOJIbHOW PaOOTHI.

Tewma 6. JIuneiinoe Kpurepuit Pabota c yueOHOI auTepaTypoii,
MPOrpaMMUPOBAHUE | ONITUMAJIBLHOCTH. NOJIrOTOBKA K CEMUHAPCKHUM H
DKOHOMHUYECKAs NPaKTUYECKUM 3aHATHUSM,
MHTEpHpETALNS penieHue no TeMam
344l JIMHEHMHOTO | MPAKTUYECKUX 3aHATHM.
MpOorpaMMHUpPOBaHUs, | BhimonHeHUe 3a1aHuii
CUMIUIEKCHOTO KOHTPOJIbHOU padoThI
METOo/a,
CUMIUIEKCHBIX
OLICHOK.
Pexomenayemble
ucrounuku 8.1, 8.2,
8.3
Tema 7. YucnoBbie Pabota c yueOHoOl nuTepaTypoi,
MHOXXECTBa u | AnreOpanueckasi Y | TOATOTOBKA K CEMHUHAPCKUM U
byHKIIUN TPUTOHOMETPUYECKAS | MPAKTUUYECKUM 3aHATHUSIM,
bopMbI 3aMKCH | pEIICHHE 110 TeEMaM
KOMILUIEKCHBIX YHCEJl. | IPAKTHYECKUX 3aHATHH.
Pexomenayemble Brinonnenue 3aganni

ucrounnkun 8.1, 8.2,
8.3

KOHTPOJILHOM paOOTHI.

Tema 8. Ilpenen u
HETMPEPHIBHOCTH

OKBUBAJICHTHBIC
OCCKOHEYHO MaJible U
UX  HUCHOJb30BaHUE
pu BBIYHCIICHUU
MIpEeeoB.

Pa6ota ¢ yueOHoI1 uTepatypoii,
MOATOTOBKA K CEMUHAPCKUM U
MPAKTUYECKUM 3aHATUSIM,
pellIeHue 1o TeMaM
MPAKTUYECKUX 3aHATHUH.
Brimonnenue 3aganuim
KOHTPOJIbHOM pabOTHI.
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Pexomennyemebie
ucrounuku 8.1, 8.2,
8.3

ucroynnkun 8.1, 8.2,
8.3

Tema 9. | Boiuucienue Pabora ¢ yuebHoOI uTepaTypou,
Huddepennnanbuoe | MpOU3BOIHBIX MOATOTOBKA K CEMUHAPCKUM U
WCUHCIICHUE AJIEMEHTAPHBIX MIPAKTUYECKUM 3aHSITUAM,
GyHKINN OJTHOM | pyHKUMI pelIeHue 1o TeMaM
IIEPEMEHHOU Pexomennyemble IIPAKTUYECKUX 3aHATUU.
ucrounuku 8.1, 8.2, | BrimonneHue 3aganuii
8.3 KOHTPOJIbHOM paboTHI.
Tema 10. | Beruucnenue Pabora ¢ yuebHoI1 uTepaTypou,
NHurterpansHoe WHTETPajoB OT | IOJATOTOBKA K CEMUHAPCKUM U
VICYMCIICHUE OCHOBHBIX IIPAKTUYECKUM 3aHITUAM,
byHKIUH OJIHOM | DJIEMEHTapHBIX pelIeHue 110 TeMaM
IIEPEMEHHOU byHKIUH MIPAKTUYECKUX 3aHSATHUM.
Pexomennyemole Brinonnenue 3ananui

KOHTPOJILHOM paOOTHI.

Tema 11. @ynkuun

KpuBble 06e3pazanuus

Pabota c yueOHoOl nuTepaTypoi,

ucrounukn 8.1, 8.2,
8.3

HECKOJIBKUX Y U30KBAHTHI. MOJITOTOBKA K CEMUHAPCKUM H
MIePEMEHHBIX Pexomenmyembie MPAKTUYCCKUM 3aHATHUSIM,
uctounuku 8.1, 8.2, | pemenue mo Temam
8.3 MPAKTUYECKUX 3aHATUH.
BrinonHenue 3aganuii
KOHTPOJILHOM paOOTHI.
Tema 12. | YpaBHeHus c | Pabora ¢ yueOHOIT TUTEpaTypOH,
Huddepenimanbuble | pa3aeasomuIMUACS MOJITOTOBKA K CEMUHAPCKUM H
ypaBHEHUS NepeMEHHBIMHU MPAKTUYCCKUM 3aHATHUSIM,
Pexomenmyembie pEIIeHHE 10 TeMaM

IIPAKTUYECKUX 3aHATUU.
Brinonnenue 3agannii
KOHTPOJILHON paOOTBHI.

6.2 Ilepeyenbr BONMPOCOB, 3aJaHUH, TeM

KOHTPOJII0

1. JIaHbl MaTpUIIbI:

1 -2 3 1
A=10 1 2 -1
2 0 2 1

I MOATOTOBKH K TEKYIIEMY

IIpuMep KOHTPOJIBLHOM PadOThI
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Haiitu matpuity C =B- A U BBISICHUTD, SIBJSIOTCS JIM CTPOKH MaTpuLbl C JTMHEHHO
3aBUCUMBIMH.

2. MeroaomM 00paTHOM MaTpHUIIbl PEIIUTh CUCTEMY YPaBHEHHI:

2%, + X, — X3 = 4
XX + X, + X3 = 3
2%, — X, — 2%; = 0.

3. Meronom ['aycca pemurs cCucteMy ypaBHEHUN:

X, + 2X, — 4x; - X, = 8,
2x, + 5x, — 1lIx, - 4x, = 9,
- X, + 3X; + 3x, = 13

X + X, - X3 + 2x, = 2L

Haiiti 0;1HO U3 €€ 0a3UCHBIX PELICHUM.

4. HaiiTu ¢ moMoIIbI0 MpeoOpa3oBaHus CTPOK OOPATHYIO MaTPHUILy K MAaTPHUIIC

2 1 -
A=13 1 -2,
1

BOCITOJIL30BABIIINCH CXEMOU

(4E) - (E|47).

5. Merogom oOpaTtHOi Matpuubl U 1o ¢opmynam Kpamepa pemuts cuctemy
yYpaBHEHUI
. le +8x2 + Xy = 2,
3x1 - 21‘2 + 61‘3 = -'7,
2x; + X3 — Xy =-5.
IIpuMep pacyeTHO-aHAIMTHYECKOH PA0OTHI

1. Haiitu penen 4ncioBoi mociea0BaTeIbHOCTH.

. [3n*+16
DNmy=e

2.  Haiitu npenen pyHKIUN.

) x+4\"
6)-lim (mj :

X—00

3.  Brruucaure mpou3BogHYIO QYHKIHIO

85x2—3x

f(x)=———F—

(7x? —6)s 8
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I S
(9x3 +5x)4

[IpeoOpa3oBbIBaTh U yIPOIIATH BEIPAXKEHUE MPOU3BOAHON HE HYKHO.

f(x)=3

4.  HailiTu MHTErpaJIbl:
2x +1

dx
———dx; b) | —; 2In?x dx.
a) x2+1x ),fx2+2x c)fx n°x dx

S. Haiitu BBIMIpBIII NOTpEOUTENIEH U OCTABIIMKOB TOBapa, 3aKOHBI CIIpoca U
NPENIOKEHHS HAa KOTOPBI UMEIOT BUJL:

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

6. CebecToMMOCTh MPOU3BOJICTBA TEIEBU30POB Y (B ThIC.pyOD.) OMHCHIBACTCS

dyukuuein Y =0.01x* —05x+12, 5<x <50 rme X - 0oObEM BBITYCKACMOIL

INpOAYKIIMK B MCCAL (TBIC.CI[.). OHpeIIGHI/ITB CKOpOCTb M TCMII H3MCHCHHUA

cebecroumocTu nipu Boitycke 20 u 40 ThIC.el1. TPOTYKIIUU.

7. MOH OLICHOYHBIX CPEICTB AJIA MPOBeIeHHUS MPOMEKYTOYHON ATTECTALNH

oﬁyqamumxc;l no JIMCIMIIIMHE

7.1. Ilepeyenb KoMIeTeHIMI, C yKa3aHHEM ITANoB uX GoOpMHUPOBaHMS B

npouecce 0CBOEHHsI 00pPa30BaTeJbLHOMH MPOrPaMMBbI.

IlepeyeHb KOMIIETEHIIMI U UX CTPYKTYpa B BUJE 3HAHUW, YMEHUS U BIAJICHUN
conepxkutcsi B paznene 2 «llepedeHp miuaHUpyeMbIX pe3yJabTaTOB OOy4YEHUS IO

JTUCIUAIIINHE.
TunoBbie KOHTPOJIbHBIE 321aHUS UM UHbIE MATEPUAJIbl, HEOOX0IMMbI€

JJISl OLEHKH 3HAHWI, YMEHU, BJIaJICHUH

IIpumepHbIe BONPOCHI AJIs1 NOATOTOBKH K 3K3aMeHY
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1. MHuoxectBo. Onepauuu HaJ MHO)KecTBaMH. KOHEeUHbIEe, CUETHBIE U

HCCUYCTHBIC MHOKCCTBA.

2. [Tonsitne pynkuuu. CroiicTBa GyHKIMA OAHON MTEPEMEHHOM.
3. OYHKITMOHATBHBIC 3aBUCUMOCTH B 9KOHOMHUKE.
4.  Yucnoble MOCIEIOBATEIIEHOCTH, TIPE/IET MOCIEe0BATEILHOCTH U €T0

CBOICTBa, MOHOTOHHBIE, OTPAHUYEHHBIE MOCIIEI0BATEILHOCTH.

S. [Ipenen pyHKIMM B TOUKE U HA OECKOHEYHOCTH.

6 beckoHneuHno Masbie u 6ecKOHEUHO O0JbINe (QYHKITUH.

7. IlepBblii 1 BTOpOY 3aMeYaTEIbHbIE IPEACIIBI.

8 CpaBHeHHE 0€CKOHEYHO OOJBIINX U OECKOHEUHO MaJIbIX (PYHKIUH.
9 HenpeppiBHOCTh QYyHKIIMM B TOUKE M Ha MHOKecTBe. CBOMCTBA
HETPEPBIBHBIX (DYHKITUH.

10. Toukwu pa3pbiBa U UX KJIaCCUPUKALIUSL.

11. AcumnroTsl rpaduka QyHKIIUH.

12. TlpousBoaHas QyHKIMHU, €€ TCOMETPHUUECKUI CMBICI, CBOMCTBA
IIPOU3BOJHOM.

13. TIpousBoaHas CIOXKHOW M HESIBHO 3aIaHHON (PYHKIIHIA.

14.  JIuddepenmmpyemocts GyHKIHNH, TEPBbIN auddepeHiman u ero
F€OMETPUYECKUN CMBICII.

15.  OcnHoBHbIe Teopembl TuddhepeHnaIbHOTO ucHuciaeHus: Jjemma depma,
teopemsl Posutst u Jlarpanxa.

16. TIlpaBumo JlonmuTans pacKpbITHS HEOMPEIEICHHOCTEH.

17.  MOHOTOHHOCTbH (PYHKIMHU. Y CIIOBUE MOHOTOHHOCTH.

18. OxcrpemyMm dyHkiuu. Heo0xoauMble v TOCTaTOYHBIE YCIOBUS DKCTPEMYyMa.
19. HawubGosnbliiee 1 HAaMMEHbIIIeE 3HaYeHNE (PYHKIIUU HAa OTPE3KE.

20. IIpousBoaubie u qudPepeHInanbl BBICIIUX MOPSIKOB.

21. Bwmyknocts rpaduka dyaknuu. Touku neperuoda.

22. IlepBooOpa3nas. HeonpeneneHHblit MHTErpaji U €ro CBOMCTBA.

23.  OCHOBHBIC METO/Ibl MHTETPUPOBAHUS: 3aMEHA TIEPEMEHHOM!,

HHTCTPUPOBAHUC 110 YaCTAM.
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24.  Onpenenennblit unrerpan. @opmyna Heiorona-Jleibuuma.

25. OOmee pemenue quddepeHnanTbsHOTO ypaBHeHH. YacTHBIC pereHus
muddepennranbHoro ypaBHenus. 3agava Komu.

26. YpaBHEHUS C Pa3IeISIONIMMUCS TEPEMEHHBIMHU.

27. OIHOPOJHBIE YpaBHEHHUS MEPBOTO MOPSIIKA.

28. JluneliHOe ypaBHEHHUE MEPBOTO MOPAJIKA.

29. Marpuisl. JInHelHbIe onepalnuy HaJ MaTpUIlaMy. TpaHCIIOHUPOBaHHUE
MmaTpuilsl. [IpousBenenue maTpuil.

30. DnemeHTapHBIE MPe0Opa30BaHUS HAJ CTPOKAMH U CTOJIOIIAMH MATPHII.
31. Teopema o mpuBEAECHUH MPOU3BOJILHON MAaTPHUIIBI K CTyIIeHYaTON (hopme.
Paur matpuiisl. HeBbIpOKI€HHOCTH KBAIpaTHBIX MATPHIL.

32. ObpatHas matpuIa.

33. Omnpenenurens kBagpaTHO MaTpuibl. CBoiicTBa onpenenurens. Kpurepuit
HEBBIPOXKICHHOCTH MATPULIBI.

34. Cucrema THHEHHBIX anreOpandecknx ypasHeHui. Teopema Kpornekepa-
Kanemnu.

35. IIpsimble Ha MIOCKOCTH.

36. IIpsmpble u TUIOCKOCTH B MMPOCTPAHCTBE.

37. CucrteMbl TMHEWHBIX anreOpandecKux HEPaBEHCTB U UX HUCIIOIh30BAHUE B
HKOHOMHUKE.

38.  JluneiiHoe (BEKTOPHOE) MIPOCTPAHCTBO.

39. JluneiiHas 3aBUCUMOCTH (HE3aBHCHUMOCTB) CUCTEMBI BEKTOPOB. bazuc u
Pa3MEepHOCTh JIMHEMHOT0 MPOCTPAHCTBA.

Tunosblie KOHTPOJIbHBIC 3a1aHUHA UJIH UHBIC MaTepPHUAJIbI, HCOﬁXOI[I/IMl:Ie

JJIS OLCHKH UHAUKATOPOB A0CTHKEHHUS KOMIIETCeHIUIl, YMECHUI U 3HAHUI:
Komnerenmnus Nuaukatopsl Tunossle 3agaHus
JIOCTYDKECHUS
KOMIIETCHIIUH
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IKH-3
CnocoOGHOCTh
OCYILIECTBIISITh
coop,
00paboTKy |
CTaTUCTHYECKHU
u JTaHHBIX,
MIPUMEHSTh
MaTeMaTHIECK
1€ METOJIBI JIJISt
perieHus
CTaHAAPTHBIX
npodeccroHan
BHBIX
¢buHaHCOBO-
SKOHOMMYECKHU
X 3a/1ad,
UHTEPIPETUPO
BaTh
MTOJTyYCHHBIC
PEe3yNbTATHI

1. IIpoBomut c6op,
00paboTKy U
CTaTHUCTUYCCKUH
aHallM3 JaHHBIX IS
penieHus GUHAHCOBO-
YKOHOMUYECKUX
3ajad.

. sin4x
1.Brruucnuth npeaen lim .

x—0 X
2. Hanitu MIPOU3BOJHYIO

v =(6x¢ —2x* +13x-7)

3. Haitu HeonpeneneHHbl NHTETPall
J' x(1—2x)%dx

2. dopmynupyeT

1. 3aBUCHUMOCTh MEXIY H3IEpKKaMU

MaTeMaTHYECKUe NpOM3BOJACTBA Yy U 00BEMOM

IIOCTaHOBKHU BBIIIYCKAEMOM  MPOAYKIMM X HA

(¢uHaHCOBO- OPEINPUITUHA BbIpaxkaeTcsl PyHKIHen

YKOHOMHYECKUX y =50x —0,05x°.

3aja4, MEepeXoAUT OT

HKOHOMUYECKUX 4

IIOCTAaHOBOK 3a1a4 K 2. CDYHKI_II/IH C(X)=:|.5-|-O.25X-i—0.36)€5

MaTeMaTHYECKUM OMKCHIBAET TOTPEOJIICHHE HEKOTOPOU

MOJIEIISAM. CTpaHBbI; X — COBOKYITHBIN
HallMOHAJIBHBIA ~ J10X04  (ZIeH.enl.).
Haiitu: a) TMpeNeNbHYIO
CKJIIOHHOCTb K moOTpedsieHnto; 0)
IIPEIEIIBHYIO CKJIOHHOCTb K
COCPEeXKCHUIO, €CIIM  HAIlMOHAIbHBIN
JIOXOJ] paBeH 27 JeH. e]I.

3. CucremHo

noaxoaut K BeiOOpy | 1. IlpomsBoguTenbHOCTH — TpyAa

MaTEeMaTUYECKUX paboyero 3a 0OIHy CMEHY OIUChIBAETCS

METOJ0B U | GpyHKUIMEH

MH(OPMAIMOHHBIX p(t)=15t—0.5¢"

TEXHOJIOTHH AL " rie t — Bpems B yacax, 0 <t < 8.

PCIICHHA Omnpenenure 00BbeM BBIITyCKa

KOHKPCTHBIX NPOLYKUMHA 334 [JEHb Ul JaHHOI'O

¢uHaHCOBO- pabouero " CPEIHIO0

YKOHOMHYICCKUX IIPOU3BOJUTENIBHOCTh TPyZAa 3a OJHH

3aj1au B | yac.

npodeCcCHOHATILHON

o0nacTu.
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4. AHanu3zupyeTt
pe3yabTaThl
UCCJIeI0BAHUS
MaTEeMaTUYECKUX
Mozelnel (pruHaHCOBO-
HKOHOMUYECKUX
3a/1a4d ¥ JieJlaeT Ha UX
OCHOBaHUH
KOJIMYECTBEHHBIE U
KaueCTBECHHbIC
BBIBOJIBI u
pEeKOMeHAauu 10
MPUHSATHUIO
¢dbuHaHCOBO-
SKOHOMHUYECKUX
pELICHUM.

1. OyHKIUS
y(x) =0,1x* —1,2x* + 5x + 250

(men.em.)  BbIpaXKaeT — M3JEPKKH
MIPOU3BOJICTBA HEKOTOPOTO
npeanpusatuda. Hautu cpennue u
npeaeabHbIe U3JICPKKU

npou3BocTBa. KakoBo MX 3Ha4eHME
npu X =107 Cnenate BbIBOA.

2. OObeM TMpPOU3BOJCTBA 3UMHEH
o0yBH U, BBITYCKAa€MOW HEKOTOPOM
¢bupmoii, MoxkeT ObITh ONHUCaH

ypaBHCHHEM U = %tS —gtz +6t +2100

(em.), tne t - KaJCHTAPHBIN MeECHI]
rojaa. Brurauciauts
MIPOM3BOUTEIILHOCTD Tpyaa,

CKOPOCTb U TEMII €¢ U3MCHCHHUS: a) B
Hayaje rojga (t=0); 0) B cepeauHe
roaa (t=6);B) B KOHIIE roAa (t =12).
CnenaTb BBIBOJI.

YK-10 1. Yerko omucwBaer | 1. Haiitu npenen lim 2x* -3x-5

CrocoOHOCTh | COCTaB M CTPYKTYPY o X+l

OCYILIECTBIISATE | TPeOYeMbIX JaHHBIX U | 2. Haiity UHTErpan I ax

MOUCK, uHdopmMaIuu, {x

KPUTHUYECKU IPAaMOTHO pEAIU3yeT

aHAJIM3UPOBATh | MPOIECCHl X cOopa,

, 0000mare u | 00paboTKu u

CUCTEMaTU3Up | UHTEPIPETALUU

OBaTh 2. Oo6ocHoBbiBaer | 1. HailTu  4yacTHoe  pelieHue

MH(POPMALUIO, | CYIIHOCTh nuddepeHnanbHOTro

MCTIONTb30BATh | IIPOMCXO/SIIETO, ypaBHEHMS Y=y

CHCTEMHBIH BBISBIISACT yIIOBJIETBOPSIOLIEE HayaJIbHOMY

OJIXO0M I | 3aKOHOMEPHOCTH, YCIIOBHIO w(=2

pelieHus MOHUMAET  TIPUPOAY

ITOCTaBJIECHHBIX | BapHaOeIbHOCTH

3aJ1a4 3. @opmupyet | 2. Ilo maHHBIM uUCCIEIOBAaHUN O
MpU3HaK pacrpeaeseHuy T0X0I0B B OJIHOW U3
KJIacCU(UKAIUU, cTpaH kpuBas JIopeHIla MOXKET OBITh
BRIICILACT OmnMcCaHa YpaBHCHUEM Y = rae
COOTBETCTBYIOIINE 3-2X
emMy y0) 7200003
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OJTHOPOJTHBIX
«OOBEKTOBY,
UACHTUDUIIAPYET
oOr1ue CBOIiCTBa
9JIIEMEHTOB ITHUX
TPy, OIICHHMBAET
MOJTHOTY PEe3YyJIbTaTOB
KJIaCCU(pUKAIIH,
ITOKA3bIBACT
MIPUKJIATHOC
Ha3HAYCHHUE
KJIacCU(DUKAITMOHHBIX

rpynn

x €[0;1]. Bbruuciaute xod(pdumeHt
Jlxunu k. Crenatb BBIBOA

4.
JIOTUYHO,
apryMEHTHUPOBAaHHO
dbopmupyer
COOCTBEHHBIE
CYXICHHUS U OICHKH.
Ornnyaer (akThl OT
MHEHUM,

I'pamoTHO,

3. 3aBog B TEYEHUU TPEX MECSIIEB
MIPOM3BOINI MTPOAYKIMIO TPEX BUJIOB:
Rl’ R2v R3-

BBIITYCKA MPOAYKIIHMH 3a TPU MeCsIa U
JICHEKHBIE 3aTpaThl HA MPOU3BOJICTBO
3a 3TOT NIPOMEXKYTOK BpeMeHH. Haiitu
ce0ECTOMMOCTh €IMHUIIBI TPOIYKITUU
KaXXJ0T0 BUJA.

N3BecTHBI 00BEMBI

UHTEPIPETALNN,

OHCHOK M TA. B | Mec| OGbem Bhimycka | 3aTpar

PacCyKIECHHUSIX A1 PO TyKIuu( BI

JPYTUX  YYaCTHHUKOB e IMHNL) (TBIC.yC

JIEATEIILHOCTH R, R, R J.e1)
I 50 10 30 176
] 35 25 20 168
Il 40 20 30 184

5. 1.HaiiTu 3HaueHue MPOU3BOHOM B

AprymMeHTUpOBaHHO | Touke Xo f(X) = 3x° -12x2+6x+2, Xo

u jJoruyHo | = 1;

MPEACTABIISACT CBOIO

TOYKY 3pCHUS

MOCPEACTBOM W Ha

OCHOBE CHCTEMHOTO

OITMCaHus.
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IIpumep IK3aMeHALMOHHOTO OHNJIeTA

degepanbHOEroCy1apCTBEHHOE00pa30BaTeIbHOE00KeTHOCYYpPesKAeHHeBbICIIero
oOpasoBanusi«®@uHaHcoBblil yHuBepcuter npu [lpaBureancree PD»
HoBopoccuiickuii ¢puinunan @UHYHHBEpCUTETA

Kadenpa «MupopmaTuka, MaremMaTuka U o0LIeTyMaHUTapHbIE HAYKM»

2 !I/IC! [MITJIMHA «Marematuka

dopma 0O6yueHuss ounas

Cemectp 1/2

Hanpasnenue 38.03.01 «Dxonomukay [Ipoduns «OneHka 6usHeca B IU(POBOH IKOHOMHUKE
3K3AMEHAIIMOHHBINA BUJIET Ne 1

3AJAHHE 1

a)MertonoM 0OpaTHOI MaTPHUIIBl PELIUTh

b)/laHbl MaTPHIIBI:

CUCTEMY YpaBHEHHM 1 -9 3 1 2 -3 0
2I1—3I3+I] =-7, A=lo 1 2 _1l"Mg_ 5 1 —1.
X, +4x, +2x; =-1, 2 0 2 1 ot
Haittru wmarpuny C=B-A wu BbIICHHTS,
SBIISIFOTCSL 7T CTpOKW Matpuiel C  JIHHEHHO
10 6a;17108 3aBUCUMBIMHU.
10 0an10B
3AJIAHHME 2

TJTAHOBBIM MEPHUO, YCII.JICH.E]I.

B Tabnuue npuBeneHs! ko3(pUIMEHTH MpsIMBIX 3aTpaT M KOHEYHAs NMPOAYKIUS oTpaciieil Ha

0Tpacib IIpomeinenHocTs | Cenbek X03. Koneunsrii
IPOAYKT
ITpous- [TpompiienHocTs | 0,4 0,2 250
BOJICTBO CenbeK X03. 0,6 0,13 200

YHUCTYIO IPOAYKLIUIO OTPaciei;

20 0a110B

Haiitu: a) Haiftu ninaHoBble 00BEMBI BaJIOBOW MPOIYKIIMHM OTpaciiel, MEXXOTpacieBble MOCTaBKH,

0) HeoOXoAMMBIH OOBEM BaJIOBOTO BBIMYCKAa KaXKJOM OTpaciM, €cid KOHEYHOE MOTpelseHne
IIPOAYKILIMU CENBbCKOT0 X03s1icTBa yBenuuuBaeTcs Ha 20%, a mpomslnuieHHOCTH Ha 10%

3ATIAHME 3

a) Haiitu mpon3BoaHYIO QYHKIINU:
y=In(5x% +2x%) .

b) st pyHKImm cnpocaq = %(80 —4p)

HAWTH  3HAYE€HHE  CTOMMOCTH  CIUHHUIIBI
10 6asL10B NPOAYKIUH P, MPHU KOTOPBIX CIIPOC SIBISETCS

AIIACTUYHBIM.
10 6as10B

[ToaroroBut: (KoponéraH.B.)

YT1Bepxaaro:

3aB. kadenpoit (TapaxaH.A.)

Hata«__ » 20 T.
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MeToauveckue MaTepHuaJibl, ONpeaesonue NpoueIypbl OeHHBAHUS
3HAHMI, YMEHUH U BJIaJICHUN

[ToaroToBKy K CEMHHApPCKUM 3aHATHUSIM CIEIyeT IUIAHUPOBATh U TOTOBUTHCS
CUCTEMATUYECKU, TaK KaK TEMbl JUCIUIUIMHBI JOTUYECKU B3aUMOCBs3aHbl. PaBHOE
BHUMAaHHE CIIEAyeT VYACHSITh Kak Y4eOHOW JuTeparype, TaKk U HayYHBIM
nyonukamnusamM. Oco6oe BHUMaHue HEOOXO0IUMO YAENISITh paboTe ¢ aHATUTHUYECKUMU
U (aKTHUYECKUMU JTaHHBIMHU.

CryneHTtam cliienyer:

[IpopabaTeiBaTh pEKOMEHAOBAaHHYIO MIPEMNOIaBATENIEM JIUTEPATYPy K KOHKPETHOMY
3aHSTHUIO;

- IO  OYEpPEIHOr0  NPAKTHYECKOTO  3aHATHS 1O  PEKOMEHIOBAaHHBIM
JUTEpPATypHbIM  HCTOYHHUKAM  MpopadOTaTb  TEOPETUUYECKH  maTepua,
COOTBETCTBYIOIIEH TEMBbI 3aHSTHUS;

— IpU TOATOTOBKE K MPAKTUYECKUM 3aHSATUAM CIEAYeT 00s3aTeIbHO
UCIIOJIb30BaTh HE TOJBKO YYEOHYIO JIMTEpaTypy, HO U HOPMATHUBHBIC NPABOBHIE
aKTbhl, MAaTEpUAJIbI IEPUOIUYECKON NIEYaTH U UHTEPHET PECYPCHI;

- TEOPETUUECKHUI MaTepUaJl CIIEIYET COOTHOCUTH C MTPABOBBIMH HOPMaMHU, TaK
KaK B HHUX MOTYT OBITh BHECEHBI M3MEHEHUS, JOMOJHEHUS, KOTOPhIE HE BCEra
OTPa)KEHBI B YU4EOHOM JIUTEpaTypE;

— B XOJI¢ CEMHUHApa aKTUBHO y4acTBOBATh B paboyeil rpyIre Mo BBIMOIHEHUIO
33IaHHOTO 3aJlaHusl, TOTOBUTh KpaTKUE, YETKUE BBICTYIUICHHUS, Y4acTBOBaTh B
00CYXXJICHUH JTOKJIAJ0B U PE3YJIbTATOB;

- Ha 3aHATHHU JOBOAWTH KaXAYIO MOCTABJICHHYIO 3a7a4y A0 OKOHYATEIbHOTO
pelieHus, JAEMOHCTPUPOBATh TOHUMAaHUE IMPOBEACHHBIX PACUueTOB (AHAIU30B,
CUTYallHii), B CIy4ae 3aTpyIHEHUI 00paIaThCs K MPEno1aBaTeto.

He crnenyer ocTaBiATh HE pEIICHHBIE BOMPOCHI, Il BBIICHEHHUS M MOHUMAaHUS
COJIEp KaHMsl UX PELICHU CIEeIyeT 3a4aTh IPENOIaBaTENI0 U KOJIEraM BOMPOCHI 10
MaTepualy, BbI3BaBIIEMY 3aTPYIHEHUS.

CryneHtaMm, IpOMYCTUBIIIUM 3aHITHUS BBITIOJIHUTH 3aJ]aHUE CEMUHAPCKOTO 3aHATHS
U TPEJCTaBUTh pPe3yibTaThl B TMPOIECCe HMHAUBUIAyaTbHOM pabOThl C
npenogaBaresieM. CTyIeHTBI, HE MPEJOCTABUBIINE TaKHE Pe3yJbTaThl WU HE
y4acTBYIOIIHME aKTUBHO B pabOTE Ha CEeMUHApax, YIIYyCKaIOT BO3MOKHOCTh MOTYyYUTh
OaJTel 32 paboTy B COOTBETCTBYIOIIIEM CEMECTPE.

KoHTponbHas/pacueTHO-aHaTUTHYECKass pabdoTa — JTO MNHChbMEHHas pabora,
KOTOpast  SIBISIETCS  00s3aTeNbHOM  COCTaBHOM  4YacThi0 y4eOHOTO  IUIaHa
oOpa3oBarenpHO mporpaMMbl. B pabote pemraroTcss KOHKpPETHBIE 3aJaud JIOO
PACKpBIBAIOTCSI OMPECIICHHBIC YCIOBHEM BOTIPOCHI. LIeib BRIMOTHAEMO# paboOThI —
MOJIYYHTh CTICIIHAIBHBIC 3HAHMSI 10 BEIOPAHHOMW TEME.

[TonroToBka pabOTHl OCYIIECTBIIAETCS IO METOJWYECKHM PYKOBOJCTBOM
MPEToAaBaTeNsl, BEAYIIEr0 CEMUHAPCKHUE 3aHATHSI TI0 JUCIUIUINHE B COOTBETCTBUU
C 3a/IaHUSIMH, TIPEICTaBICHHBIMU B 11.6.2. TpeOoBaHUs K BBITOJIHEHUIO:
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— YETKOCTh M TIOCIIE0BATEIIbHOCTD U3JIOKECHUS MaTepHaa;

— HaMyue OOOOIIEHN ¥ BBIBOJIOB, CACTAaHHBIX HAa OCHOBE W3y4YeHUS
nH(OPMAITMOHHBIX ICTOYHUKOB T10 TAHHOW TeMe (B Cilydae HEOOXOUMOCTH);

— MPaBUIBLHOCTh W B IIOJIHOM OO0BEME pEIICHHE WMCEIOIMMXCS B 3aJaHHUH
MPaKTUYECKUX 3a]1a4;

— HCIIOJIb30BaHNE COBPEMEHHBIX CIIOCOOOB MOMCKAa, 0OpabOTKM W aHajIu3a
uHpopMarnuy;

— CaMOCTOSITEIbHOCTH BBITIOJTHEHUSI.

KOHTpPOJIbHASI/PACYETHO-AHAJUTHYECKASI PA00Ta MOKET ObITh He 3a4TE€HAa B
CJAeIYIOUIUX CAYYaAX:

- 0ojiee TO3MHEr0 MPEACTaBICHUS, YTO O3HAYAaeT HE BBIMIOJHEHUE B CPOK
3alaHusl.

- HECOOTBETCTBUSA COZEPKaHUsl padOTHI TaOIMIE BEIOOpA (CaMOBOJIbHASI CMEHA
TEOPETUUYECKOTO WM MTPAKTUYECKOTO 3a/IaHuUs).

- HE OTPaKEHUS B KOHTPOJIBHOM paboTe TEOPETUIECKOTO BOMPOCA, OTCYTCTBHUS
BBIBOJIOB U MPEIOKEHUH.

- HEBEPHOTO PEUICHUSI WIM OTCYTCTBHUS MPAKTUYECKOM 3a1aud, OTCYTCTBUS
aHaJIM3a MOJIYYCHHBIX PE3yJIbTaTOB.

- UCIIOJIb30BAHUS YCTAPEBIINX M HEBEPHBIX CTATUCTUYECKUX JTAHHBIX.

- UCIIOJIb30BAHUS UYKUX KOHTPOJIBHBIX palOT.

8. IlepeyeHb OCHOBHOM U J0NOJHUTEILHON YU4eOHOM JIUTEPATYpPbI

OcHoBHas JuTeparypa:
1. Kpemep, H. I1I1. K79 Beiciiasg maTeMaTuka AJisi 3KOHOMUYECKOTO
OakanaBpuata. B 3 4.: yueOHUK U TPAKTUKYM ISl aKaJIEMHUYECKOTO OakaaBpuara
/H. L. Kpemep, b. A. Ilytko, . M. Tpumun, M. H. ®puaman ; nox pexn. H.
M. Kpemepa. — 5-¢ uzn., nepepad. u qon. — M. : U3patensctBo  IOpaii,
2017. — 276 c. Tekcr : anexktponnsiii // IBC KOpaiit [caitT]. URL:
https://urait.ru/bcode/452112/p.2 (nata obparmienus: 17.05.2020).

JlonoJIHUTeIbHAS JIUTEpaTypa:

3.Briciias MaremMatuka it SKOHOMUYECKUX CIICIIHAIBHOCTEN: Y UYCOHHUK U
npaktukyM / H. III. Kpemep, b. A. Ilytko, . M. Tpumun, M. H. ®punman; [loxg
pen. H.III.Kpemepa. - 3-e uza.; nepepad. u gorm. - M.: FOpaiit, 2010,2011. —909 c .
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4. Kpemep H.III., ITytko B.A., Tpummn .M. Matematuka s 5KOHOMHCTOB: OT
Apudmernku 10 IKOHOMHUKHU: yaeOHO-cripaBounoe mocodue / H.III. Kpemepa. — 2-
e u31., mepepad. u gom. — M.: FOpaiit, 2010.- 646 c.

5. Kpemep H.III. MaTemaTuka Jij1s 5KOHOMHUCTOB: OT ApU(METUKH 10 DKOHOMHUKHU:
yaeOHo-cpaBouHoe nocodoue / H.III. Kpemepa. — 3-e uzn., nmepepad. u gom. — M.
FOpaiit, U] FOpaiir, 2012.- 685 c.

6. IlonmoB A. M., CotaukoB B. H. Marematuka a1t 3koHOMHCTOB. B 2 4.: yueOHUK
u npaktukym s CIIO / A. M. [lonos, B. H. CotaukoB. — 2-e u3., nepepad. u
non. — M. : U3narensctBo IOpaiit, 2018. — 295 c.Tekct : anexkTponHsiil // 9BC
FOpaiit [caiit]. ¢c. 2 — URL.: https://urait.ru/bcode/456192/p.2 (mata oOpaleHus:
17.05.2020).

9. IlepeueHs pecypcoB HHPOPMALMOHHO-KOMMYHUKALIMOHHOI ceTn «H-

TepHeT»

HNudopmanmonHo-o0pa3oBaTenbHbli opTan GUHAHCOBOTO YHUBEPCUTETA MIPU

[TpaButenscTBe Poccuiickoii @eneparuu http ://portal. ufrf. ru/.

bubnuoreyno - HHPOPMALMOHHBIA KoMIUleKC DOUHYHUBEpPCUTETA MPHU

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

Penosutopuit @uHyHUBEpCUTETA  IIPU [IpaBuTensCTBE P®.

http://repository.vzfei.ru.

10. MeTtoanuyeckne yKa3aHus sl 00y4arOMIUXCS M0 OCBOCHUIO TUCHMUIIIMHBI

11. IlepeyeHbr MH(MOPMANUOHHBIX TEXHOJOTHIl, HMCIOJb3yeMbIX NPH
OCYILIECTBJIEHHUH O00pa30BaTeIbLHOI0 Mpolecca M0 JAUCHUIIHHE, BKJIKYAA
nepeyeHb He00OX0MMOr0 NMPOrpaMMHOIO odecneYyeHUusi 1 HH(POPMALUMOHHBIX
CIIPABOYHBIX CHCTEM (MPH HEOOXOAUMOCTH)

IIpu ocymecTBieHnn 00pa30BaTEIBHOTO TIpolecca OOYyYarOIMUMUCS U
npodecCoOpPCKO-TIPENnoAaBaTeIbCKUM  COCTAaBOM  KMCHOJIB3YIOTCS:  MPOTrPaMMHOE
obecrieueHue, WH()OPMAIIMOHHO-CIIPABOYHbIC CHUCTEMBI, AJIEKTPOHHBIE
OMOJIMOTEUHBIE CHUCTEMBI.
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11.1 KoMmieKT JIMIIEH3MOHHOT0 MPOrPAMMHOI0 O00ecreYeHus :

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

11.2CoBpemeHHbBIE npogeccuoHaIbHbIE 0a3bl JAAHHBIX U

HH(OPMALMOHHBIE CTIPABOYHbIE CHCTEMBI:

- «Koncynprant [Lnrocy.

-Anamutryeckas cucrema Bloomberg Professional.

-SPSS Statistics (Statistical Packageforthe Social Sciences—
CTaTHCTUICCKUNTIAKETIICOIMATbHBIXHAYK).

- 06a3n1 gauabpIX Poccrata: IBC/, EMUCC, CCPJI MB®

-DnexkrponHHas sHIMKIomeus: http://ru.wikipedia.org/wiki/Wiki

-Cucrema KOMILIEKCHOT'O PACKPBITHS uHpopMau «CKPUH»
http://www.skrin.ru/

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

-NudopmanronHo-o0pa3oBaTeIbHBIN MOPTAI

dunynusepcureta:http://portal.ufrf.ru.
- Hayunas anexrponHas Oubinoreka «elLibrary.ruy;

- DnexktponHo-6ubmnoreunas cucreMa «ZNANIUM.COM» www.znanium.com

11.3CepTuduuupoBanHble NPOrpaMMHble H annapaTHble CpeACTBA
3alUThI HHPOPMALMH

CeptuduiiupoBanHble TPOrpaMMHBIC U anmnapaTHbIE CPEACTBA 3allUThI
nH(popMaruu He IPEAYCMOTPECHBI.
12.0nucanue MaTepHAIbHO-TeXHHMYECKOH 0a3bl, He0OXOAUMOH ISt
OCyILleCTBJIEHHsI 00Pa30BaTEJILHOI0 MpPoLecca Mo AMCIUIIHHE

Jlnst ocymiecTBiieHnsT 00pa30BaTEIBHOTO MPOIECCa B paMKax IUCIUTLIAHBI
HEO0OXOMMO HAJIMYHE CTICIIMAIBHBIX TIOMEIICHUH.

CriennabHBIE TTOMEIICHUS MPEACTABIAIOT COO0W ydeOHbIC ayJIUTOPHH IS
MPOBENCHUS JICKIIMA, CEMUHAPCKUX W TPAKTUYCCKUX 3aHATHH, BBIMOTHCHUS
KYPCOBBIX TPYNIOBBIX M HHIUBUAYATbHBIX KOHCYJIBTAIMMA, TEKYIIIETO KOHTPOJS U
MIPOMEKYTOUYHOM aTTEeCTalliU, a TAKXKE IMMOMEIICHUS JIJIT CAMOCTOSTEIIBHOW pabOThI
U TIOMCIICHHS JIJII XPaHCHUS W MPOQPHIAKTHICCKOTO OOCTY>KUBAaHHUS Y4eOHOTO
00opy10BaHUS.

[IpoBenenre AEKIUA U CEMUHAPOB B paMKaX JUCIMIUIMHBI OCYIIECTBIIACTCS
B TTOMEIICHUSX

— OCHAIIIEHHBIX JEMOHCTPAIIMOHHBIM 000PYI0BaHHUEM;
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— OCHAILIEHHBIX KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOIKIFOUEHHUS
K cetu «MIHTEpHETY;

— oOecrneyuBarOlMX  JOCTYl B 3JEKTPOHHYIO  HMH(OpPMALMOHHO-
00pa3oBaTeNbHYIO CPely YHUBEPCUTETA.

CrneunanbHbie OMEIICHUS JOJIKHBI OBITh YKOMILJIEKTOBaHbI
CHCLMATU3UPOBAHHON MeOeNbl0 M TEeXHHMYECKHMMH CpEACTBaMH OOydYeHus,
CITy>KalllUMU JJIsl IPEICTaBIeHUs yueOHON nHpopMaIuu OONBIION ayIUTOPHUH.
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