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YTBEPXOAIO
3aBegyowmi kapegpomn
MaTemaTM4YecKoro aHanmaa

PABOYAS NPOrPAMMA YYEBHOWU OUCLUUMNIUHDI

B51.B.01 KomnbloTepHbIe TEXHOJIOrMU B 9KOHOMUYECKUX pacyéTax

Kod u HaumeHosaHuUe ducyunnuHbl 8 COOMEemMcmeuU ¢ yqeﬁHbIM ninaHom

1. Kog u HaumeHoBaHMe HanpaBreHUs NoAroTOBKU/cneunanbHOCTMU:

02.04.01 MaTtemaTtunka 1 KOMNbITEPHbIE HAYKN

C.A. lWabpos

25.05.2023r.

2. Mpodmnb nogrotoBku/cneymanusauua: Matematnyeckmne MeTOAbl U KOMMNbIOTEPHbIE

TEXHONOINNMn B €CTeCTBO3HaHMN, 3KOHOMUKE U yrnpaBleHnn

3. KBanudukauums (cteneHb) BbinyCcKkHuKa: Marnctp

4. ®dopma oby4eHus: O4yHas

5. Kachepgpa, oTBevawLwasn 3a peanmsaumio QUCLUNIIUHBI:

Kadenpa matemaTtudeckoro aHanmsa

6. CocrtaButenu nporpammbl: Hangiok dununn  Onerosuy,
MaTeMaTMYeCcKnX HaykK, OLEHT Kadeapbl MaTemMaTU4ECKOro aHanmaa

KaHOunoat

dunauko-

7. PekomeHpoBaHa: HayuHo-meToanveckum CoBETOM MartemaTumyeckoro dakynbTera,

npoTtokon ot 25.05.2023 Ne 0500-06.

8. YuebHbIn roa: 2023/2024 CewmecTp: 1



9. Llenu 1 3apayum y4ye6HOM AUCLUNSINHDI:

Llensimu oceoeHusi y4ebHoOU OuCyunuHbI S8/SMCS:

- oby4yeHune CTyaeHTOB NMPUMEHEHNIO COBPEMEHHbIX NPOrpamMMHbIX CPEACTB B MOBCEAHEBHOM
NpaKTUYecKon OesaTenbHOCTY;

- oOyyeHue cTygeHTOB paspaboTke W KOMMbIOTEPHOW peanu3auun maTeMaTUdecKnx
MoAenen n MeToaoB peLleHns KOHKPETHbIX 3a4a4, BO3HMKAOLLMX B 93KOHOMUKE 1 BusHece.

3adayu y4ebHoU OucyunuHbI:

- pasBuUTME YMEHUS MpPaKTUYECKM TMPUMEHATb B YKasaHHOW npeaMeTHon obnactu
MaTtemaTuyeckme KOHUenuuu u pesynbTaTbl Ha OCHOBE KOMMbKTEPHbLIX TEXHOMOrMH,
COBEpLUEHCTBOBAHME 06LLLEN KyNbTypbl MbILLIIEHNUST U TOYHOCTU OENCTBUN.

10. MecTo y4yebHOM AncUMNIUHbLI B cTpyKType OOI:

AncumnnuHa «KoMnbloTEePHbIE TEXHOMOMMM B 3KOHOMUYECKUX pacyéTax» OTHOCUTCS K
y4yebHbIM AucuMnnnHam BapuaTMBHOM 4actTm ©Onoka b1 ocHoBHOM obGpasoBaTesribHON
nporpaMmmbl HanpasrieHus nogrotoBkn 02.04.01 — «MaTtemaTtvka U KOMMbIOTEPHbBIE HaYKWU»
(maructp).

AncumnnuHa «KoMnbloTepHbIE TEXHONMOMMM B 3KOHOMUYECKMX pacyéTax» basmpyeTtcs
Ha 3HaHWSAX W MeTodax, MOMyYeHHbIX B XO4e W3Y4YeHWUs: MaTeMaTMyeckoro aHanusa,
dyHOaMeHTanbHON 1 KOMMbIOTEPHOW anrebpbl, ANCKPETHOM MaTteMaTuku, MmaTeMaTn4ecKon
NOMMKN N UX NPUITOXEHUI B UH(POPMATUKE U KOMMNBIOTEPHBIX HAayKax 9KOHOMUYECKOW TEOPUMN.

OucumnnuHa  «KoMnblOTEpPHbIE  TEXHOMOMMM B 9KOHOMMYECKMX  pacqEéTax»
BblpabaTbiBaeT y y4yallerocd CrnocoBHOCTb K MPUMEHEHWUIO MEeTOOOB MaTeMaTuMyecKoro u
anropuTMMYECKOro  MOAENUPOBAHUA NPW  aHanu3e 3KOHOMMYECKMX U couManbHbIX
npoLeccoB, 3agady SKOHOMUKM M OusHeca. 3HaHMA MOryT ObiTb MCMONb30BaHbI MpU
npoao/KeHMn obpasoBaHMs B acnvpaHType W B AanbHenwen TpyaoBOW AeATeSIbHOCTU
BbIMYCKHMKOB.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHMA No gucumnnuHe/Moaynio (3HAHUA, YMEHUs,
HaBbIKW), COOTHECEHHbIe c nnaHupyemMbiMu pe3ynbTatamm OCBOEHMA
obGpa3oBaTenbHON NporpamMmbl (KOMNEeTEHUMAMN) U UHOUKATOPaMU UX OOCTUXKEHUA:

Kon HassaHue Koapbl NhoukaTopbl MnaHnpyemble
KOMMNeTeHUnn pesynbTatbl 00y4yeHus
MK-1 | CnocobeH MK-1.1 | Obnapgaet 3HaTb: 6a3oBble NoOHATUSA
npoBoOANTL paboTbl dyHAaMeHTanbHbIMM Teopum
no c6opy, 3HaHMSMK, NOSTYYEHHBIMU | MATEMaTMUYECKOro
obpaboTke u B obnactu aHanuaa;
aHarnusy Hay4Ho- mMaTemMaTuyeckux u (unwm)
TEXHUYECKON €CTEeCTBEHHbIX HayK, YMeTb: cTporo
NHpopmaLmm un NporpaMmMmpoBaHns U AOKa3blBaTb OCHOBHbIE
pe3ynbLTaToB NHPOPMaLMOHHBIX YTBEPXAEHNS,
nccrnegoBaHnn B TEXHOS0rmm chopmMynupoBaHHbIe B
obnactu Kypce;
MaTeMaTnyYecKoro
MOAENMpPOBaHMs Bnagetb: meTogamum,
dU3NYECKnX 1 MCNONb3yeMbIMM B
9KOHOMWYECKMX Teopum
npoLeccoB MaTeMaTU4YeCKOro




MeTo4amu
MaTeMaTU4ecKoro
aHanu3a, a Takke
peanu3oBbIBaTb
COOTBETCTBYIOLLMNE
mMaTeMaTuyeckme
anropuTMbl
nporpaMMHoO

aHanusa.
YMeeT HaxoauTb, 3HaTb: MeToAbl peLLeHUs

MK-1.2 | dopmynuposaTb U pellaTtb | ONTUMU3ALNOHHbIX
CTaHOapTHble 3aayum B 3agav; NOCTaHOBKU
cOBCTBEHHOMW Hay4HO- HEKOTOPbIX KIaccuyecknx
nccrnegoBaTesibCkon 3aga4y MaTeMaTuku;
JeATenbHOCTM B obnactu
NporpamMmmMmpoBaHns 1 YMeThb: NPUMEHATb
MHOPMaLNOHHBIX MeToAbl UCcneaoBaHus K
TEXHONornm 3agayaMm Ha rpadoax;

NPUMEHATb TEeopuio
onTUMM3aumm K
nccnegoBaHuo
paspeLmnmMocTy 3agad
NPUKNaaHOM 3KOHOMUKN 1
ynpaBneHus;

Bnapetsb: HaBblKamK
MOLEenMpoBaHus
npoueccoB;  6a3oBbIMU
mMeTogamu Teopum
onTUMM3aumm npwm
nosefeHum Hay4HO-
nccnegoBaTenbCKNx
paboT.

MK-1.3 | imeeT npakTnyeckunin onbIT | 3HaTb: OCHOBHblE
Hay4HO- HanpasneHus
nccnegoBaTesibCkon nccnegoBaHus
AeaTenbHOCTM B 06nactv | ONTUMU3aUMOHHbIX
NporpamMmMmpoBaHns 1 Npoueccos;
NHGOPMaLMNOHHBIX
TEXHOSormm YMeTb: Ha OCHOBe

TEOpPeTUYECKUX  3HAHWUN
COCTaBnsATb MPOrpamMmmMHO

peanuayembie
MaTeMaTuyeckue
anropuTMbl  MOMNyYeHHbIX
3ajau; NPUMEHATb
mMeToAbl ans
nccnenoBaHus
TEOPETUYECKUX n

NPaKTU4YEeCKNX 3aaau;

BnaneTs: HaBbIKaMu
peanusaumu
COCTaBINEHHbIX
MaTemMaTU4eCcKmx
anroputTmMoB B BuAe
nporpamm.




12. O6bemM AucCUUNuHbI B 3a4eTHbIX eaMHMuax/yac. — 3/108.

Popma NPOMEXYTOYHON aTTeCcTaLuum 3a4€T.

13. TpyaoemkocTb No BMAaAM y4ye6HOM paboTbl

TpyooemkocTb
Bug yyebHoi paboTbl Bcero Mo cemecTpam
Ne cemecTtpa: 1
AyOuTopHble 3aHATUS 32 32
nekuyummn 16 16
B TOM ymcne: npakTuyeckme
nabopaTopHble 16 16
CamocTtosiTensHas paborta 76 76
B TOM 4mcne: Kypcosas pabota (NpoekT)
dopma NpomMeXyTO4YHON aTTecTaLmm
(3a4ém)
UToro: 108 108

13.1 CopepxaHme AUCUMUNIIUHbI

n/n Peanunsauus
asgena
HanmeHoBaHune pasi
AVNCUUMINHBI C
pasgena CopepxaHue pasgena gucumnimHbl TOMOLLLBIO
AVCUUMINHBI o
OHMNanH-Kypca,
QYMK *
1. llekuunn
1.1 Knaccudgomkauus Knaccudgukaumnsa nporHo3os. [NoHATne v BuabI
3KOHOMWNYECKNX BPeMEHHbIX pAaoB. KOMNOHEHTbI BPEMEHHbIX
NPOrHO30B. psgoB. [MnoTesa o CcywecTBOBaHUA https://edu.vsu
TpeboBaHus, TeHaeHunn. Tunbl MaTteMmaTU4EeCKMX - —

o .ru/course/view
npeagbsBnsiemMble K MoAenen: agauTmMBHas, MynbTUNANKATUBHASA php?id=10905
BPEMEHHbIM psigamM | n cmewaHHada. Metogel doctepa-Ctioaptamn | - ;

N UX KOMMOHEHTHbBIA | KPUTEPUIA CEPUN.
cocTaB

1.2 OcHoBHble OcHoBHble nokasaTenu AUHaMUKK: NPUPOCT,
rnokasarenu Temn pocTa, Temn npupocta. CrnaxvsaHue https://edu.vsu
AVHaMU1Kn BpeMeHHbIX psiaoB. Ckonb3sawasa cpegHsas. .ru/course/view
9KOHOMMHECKUNX B3BelLueHHas ckonb3slwas cpeaHsas. Becosbie | .php?id=10905
ABNEHMN KO9(ppULMEHTHI.

1.3 lMporHo3unpoBaHne [MpmeHeHne mogenen KpuBbIX pocTa B
passnUTuA C 9KOHOMMYECKOM NPOrHo3npoBaHUN. https://edu.vsu
noMoLlbto Mofenen | Knaccudukauusa Kpmsbix pocta. MeTtoapl .ru/course/view
Kp1BbIX pOCTa YNpOLLEHNs pacyéTa KoapULNEHTOB. .php?id=10905

MeToabl BbIGOpa KpMBbIX poCTa.

1.4 OueHka BepuUTENbHbIM MHTEPBaN NPorHo3a.

H Losepure epeall NporHosa https://edu.vsu
aflekBaTHOCTU U KoadhbpunumneHT oLeHKn OBEPUTESbHBIX ru/course/view
TOYHOCTHK NHTepBanos. [lpoBepka agekBaTHOCTH php?id=10905
MaTeMaTU4eCKnNX ' ]
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Moaenen B BblGpaHHbIX Mogenen. Meton dapbuHa-
npor4o3nposaHnn YoTtcoHa. NokasaTtenu acummeTpum n
aKcuecca. XapakTepucTukm TOHHOCTU
mMogenen.
15 ApanTuBHble CyLHOCTb aganTMBHbLIX METOAOB.
METObl B OLIEHKE PekyppeHTHas cxema nocTpoeHuns
9KOHOMUYECKON aganTUBHbIX MoeNen NPOrHO3MpPOBaHUS. https://edu.vsu
CUTyaLmm CyObekTa | HycnoHeHUManbHOE CraXuBaHme. .ru/course/view
ApanTuBHbIE NONIMHOMUATbHbIE MOAENN. .php?id=10905
Mopenwu ce3oHHbIX aBneHnn. Kputepuin
YunHtepca.
‘ 2. NpaKkTnyeckune 3aHATUA
3. llabopaTopHble 3aHATUSA
3.1 MopgenuposaHue MakeThbl LibreOffice n MS Office,
KpYBbIX pocTa MaTeMaTuyeckne nakeTbl B 3KOHOMUYECKUX
pacyetax. WHCTpyMeHTbl  nporpammHoro | https://edu.vsu
komnnekca Deductor Academic. NocTtpoeHue | .ru/course/view
HenpoceTn. CrnaxvBaHue BpeMeHHbIX | .php?id=10905
psaoB. PelleHne 3KOHOMUYECKMX 3ajady B
Calc n MS Excel. O6paboTka gaHHbIX.
3.2 [MporHo3unpoBaHne [MpoBepka ajekBaTHOCTU BblOpaHHbIX
3KOHOMUYECKIX MoAaenen. ABTOKOppENALUS. PelwweHne https://edu.vsu
ABNEHUN 3KOHOMMYeckux 3agady B Calc m MS Excel. -
XapaKkTepuctmkm TOYHOCTU Mogenen. .ru/cogrse/wew
.php?id=10905
Mcnonb3oBaHne nporpamMHOro KoMmmnsekca
komnnekca Deductor Academic.
3.3 KoHcTpyupoBaHue n | QkcnoHeHumanbHoe CcrrnaxusaHue.
akcnnyaTauus NmntaumoHHoe MOAEeNupoBaHue B
agjanTUBHbIX LibreOffice Calc n MS Excel. ApantusHble | https://edu.vsu
Moaenen nonuHoMmanbHble  Moaenu. ApanTuBHble | .ru/course/view

MOAENN CEe30HHbIX dABneHun. Ob6paboTka
AaHHbIX cpeactBammn  LibreOffice Calc n
Deductor Academic.

.php?id=10905

13.2 Tembl (pasgenbl) AUCUUNIUHBbI U BUAbI 3aHATUI:

N Buabl 3aHATUIA (KONNMYECTBO YacoB)
[o]
HanmeHoBaHume Tembl CamocTtoar
n/ Mpaktny | Jlabopato
(pasgena) AMCUMNIUHLI JNekuymm ernbHas Bcero
n eckne PHblE
paboTa
Knaccudmkauyus
3KOHOMMYECKMNX NPOrHO30B.
01 TpeboBaHus, 2 8
npeaobsBnsieMble K
BPEMEHHbLIM psigaM 1 nx
KOMMOHEHTHbI COCTaB
OcHoBHble nokasaTenu
02 | AUHaAMWKN SKOHOMUYECKNX 2 2 12 16
SIBNEHUN
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[MporHo3npoBaHue pa3BuUTUs C
03 | noMoLLbio MOAEeneit KpMBbIX 4 4 24 32
pocTta

OueHka agekBaTHOCTU U
TOYHOCTU MaTEMaTUYECKUX

04 Moaenen B NMPOrHo3npoBaHUN

AfanTuBHble METOAbI B
05 | oLeHKe 3KOHOMUYECKON 4 4 16 24
cuTyaumm cybbekTa

NTtoro 16 16 76 108

14. MeTogM4eckue yKkasaHus Ansi o6y4aroLwmxcsa No OCBOEHUIO AUCLUNIIUHbI

B npouecce npenogaBaHna OUCUUMNAWHBLI UCMONbL3YHTCA TakMe BuAbl yd4ebHOW
paboTbl, Kak nekumu, nabopaTopHble 3aHATUS, a TakKe pasfudHblie BUObl CAMOCTOATENBHOM
paboTbl obyvawuwmxcsa. Ha nekumax pacckasbiBaeTCad TeopeTuyeckun wmartepuar, Ha
nabopaTopHbIX 3aHATUAX peLlatTcsa 3agadn No TeopeTuyeckomMy maTepuany, NpoYnTaHHOMY
Ha NeKkumnsx.

B npouecce ocBoeHua ancuuninHbl «KOMNblOTEPHbIE TEXHOMOMMU B 3KOHOMUYECKMX
pacyétax» CTyOeHTbl AOSMKHbI MOCEeTUTb NEKUMOHHble U nabopaTopHble 3aHATUA M caaTb
3aY€rT.

YKkasaHus ana oCBOEHUSI TEOPETUYECKOrO U NPakTU4YeCcKoro Matepmana:

1. Obsa3aTenbHOe noceleHne NEKUMOHHbIX U NTabopaToOPHbIX 3aHATUI NO AUCUUNIIUHE C
KOHCMNEeKTUpPOBaHMEM MU3faraemMoro npenogasaTenieM MaTtepuana B COOTBETCTBUM C
pacnucaHnem 3aHATUN.

2. MonyyeHne B 6GUbNMOTEKE pPEKOMEHOOBAHHOM Y4eOHOW nuMTepaTypbl U ANEKTPOHHOE
KonvpoBaHune paboyern nporpaMmmMbl C METOOUYECKMMIN PEKOMEHOAUNAMUN, KOHCMNEKTA NEKLUNA.

3. Heobxogumo o03HakoMUTCA CO BCEMW HeobxoauMMbIMKM ONA  YCBOEHUS Kypca
mMartepuanamn, pasmewéHHbIMU Ha nnatopme «ONeKTpPoHHbIM yHuMBepcuteT BIY» no
agpecy: https://edu.vsu.ru/course/view.php?id=10905

4. KonupoBaHue (9NeKTpOHHOE) NnepeyvHsi BOMPOCOB K 3a4€Ty MO AMCUMUNINHE, a Takke
crnuvcka pekoMeHO4OoBaHHOW NuTepaTtypbl U3 paboyen NnporpaMmmbl OUCLMMNHLI.

5. MNpun nogrotoBke K nabopaTopHbIM 3aHATMAM MO AUCUMMNMHE HEOBXO0OMMO WU3YyYUTb
pekoMeHO0BaHHbIN JIEKTOPOM MaTepuars, UMeTb Npu cebe KOHCMEKTbl COOTBETCTBYHOLLMX TEM
N Heobxo4MMbI CPaBOYHbIN MaTepman.

6. PekomeHayeTcs crnegoBaTb COBeTaM  JleKTopa, CBSA3aHHbIM C  OCBOEHUEM
npeafiaraeMmoro matepmana, npoBeCTU CaMOCTOATESbHbIM VIHTEpHET — NOUCK MHGOopMaLmnn
Mo KntoYeBbIM CNoBaM Kypca M O3HAaKOMUTBLCSA C HanOEeHHOW MHopMaLmen npyu NnoaroToBke K
3a4€Ty N0 AUCUUNIIMHE.

CTyoeHT gonyckaeTcsa K coade 3a4vé€Tta, eCnu MMeeT Ha pyKax KOHCMEKT OCHOBHOIO
TeopeTn4ecKoro Mmatepmana, MMeeT OT4ETLI MO BCceM nabopaTtopHbiM paboTam.

CamocTtosTenbHas  y4yebHass  OedATeNbHOCTb  CTYAEHTOB MO AUCUMNNMHE
«KOMNblOTEPHbIE TEXHOMOMMU B 3KOHOMMYECKMX pacy€Tax» npeanonaraeT u3yvyeHue
pekoMeHayeMon npenogaBaTenemM nurepaTypbl MO BONPOCaM NEKUNOHHbBIX U nabopaTopHbIX
3aHATUA (MpUBEAEHbl HWXE), CaMOCTOSTENbHOE OCBOEHME MOHATUMHOrO annaparta Wu
NnoAroToBKY K TEKYLMM aTTectaumsiM (BbINOSTHEHUIO NabopaTopHbIX 3a4aHui) (MpuMepbl CM.
HUXe).

Bonpocbl NEeKUNOHHbBIX 1 NTabopaTopHbIX 3aHATUI 0BCYXXOaloTCA Ha 3aHATUSIX B BUAE
YCTHOro onpoca — nHauBMayanbHOro u poHTanbHoro. Mpu NoaroToBke K NEKUMOHHBbIM U
nabopaTtopHbIM 3aHATUAM, OOy4yaloWMMCA BaXXHO MOMHUTb, YTO MX 3ajada, OoTBeYyas Ha
OCHOBHbIE€ BOMPOCHI MfaHa 3aHATUS U AONOSTHUTENbHbIE BOMPOCKI NpenoaaBaTtenisi, Nnoka3aTtb




CBOM 3HaHUS U KPYro3op, yMEHWEe NOrM4yeckn NocTpouTb OTBET, BlageHne MaTeMaTU4yecKum
annapatom W  WHble  KOMMYHUKaTUBHblE  HaBblkW, YMeHWe OTcTaMBaTb  CBOI
npodpeccrnoHanbHyto no3vuuio. B xoae ycTHoro onpoca BbISIBNAKOTCS AeTanu, KoTopble Mo
KaknMM-TO MPUYMHAM OKa3anucb HeJoCTaTOYHO OCMbICIIEHHbIMM CTYAEHTaMu B Xo4e y4eOHbIX
3aHATUA. TemM cambiM OMNpoC BLINOMHSAET BaXHeWlwune obyvalollylo, pasBMBaIOLLYO U
KOPPEKTUPYHIOLLYIO DYHKLMM, NO3BOMSIET CTyAEHTaM y4ecTb HeaopaboTkn 1 nsdexartb Ux npu
MOArOTOBKE K NPOMEXYTOYHbIM aTTeCTauusiM.

Bce BbinonHsieMble  CTygeHTaMuM  CaMOCTOSITENbHO  3afaHust  (BbIMOJIHEHWME
KOHTPONMbHON paboTbl M nabopaTopHbIX 3adaHwui) noanexart focreayolen npoBepke
npenogasatenem. Pe3ynbTaTtbl TeKyLMX aTTecTauuid y4uTbiBalOTCS npenogaBaTenem npu
npoBeAeHN NPOMEXYTOYHOW aTTecTaunn (1 cemecTp — 3a4erT).

15. NepeyeHb OCHOBHOM U AONOJIHUTENBLHOW NUTEpPaTypPbl, PECYPCOB UHTEPHET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLMUMNIIUHbI:

a) OCHOBHas nutepaTypa:

Ne NcToYHKMK
n/n
Ku36ukeHos, K.O. [lpoeHo3uposaHue u spemeHHble psidbl / K.O. KusbukeHos. —
1 bapHayn: AnmlTlY, 2017. — 115 ¢. — [GnekmpoHHbIU pecypc] // JlaHb:
371IeKMpPOHHO-bubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/112174
epacumeHko, I1.B. SkoHoMuko-mamemamu4veckue mooenu / I1.B.
5 epacumeHko. — CaHkm-lNemepbype: MNIYTIC, 2019. — 58 ¢. — [OrneKmpOHHbIU
pecypc] // JlaHb: anekmpoHHo-6ubnuomeyHasi cucmema. — URL:
https://e.lanbook.com/book/153620

0) gononHuTenbHasa nuTepartypa:
Ne
n/n

NcToYHMK

EmenbsiHos, B.B. Teopus u npakmuka 380J10UUOHHO20 ModesiuposaHusi / B.B.
EmenbsiHos, B.B. Kypet4duk, B.M. Kypet4uk.—M.: ®usmamnum, 2003. —432 c.
— [GnnekmpoHHbIl pecypc] // JlaHb: anekmpoHHO-6ubriuomeyHas cucmema. —
URL.: http://e.lanbook.com/book/2148.

Xaxaee, U.A. TexHonozuu obpabomku mabnudyHou uHgopmayuu 8 LibreOffice
/UN.A. Xaxaes, B.®. KyqyuHckuli. — CaHkm-lNemepbype: HNY UTMO, 2016. —
177 c. — [OnnekmpoHHbIlU pecypc] // JlaHb: anekmpoHHO-bubriuomeyHas
cucmema. — URL: https://e.lanbook.com/book/91374

KomrnbromepHbie mexHonnoauu 8 huHaHcoeol Mamemamuke / BopoHex. 2oc.
yH-m; 5A.A. U3paunesudy.— BopoHex: N3damernbckut dom BI'Y, —2016. —
[GnekmpoHHebIl pecypc] — URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m16-
68.pdf

B) MHPOPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:

Ne
McTo4HumK
n/n
6 AnekmpoHHbIlU kKamasioe HayuyHou 6ubnuomeku BopoHexxckoeo
e2ocydapcmeeHHo20 yHusepcumema. — (http // www.lib.vsu.ru/)
5 AnekmpoHHo-bubniuomeyHasi cucmema "KoHcyrnbmaHm cmydeHma". —

(http://www.studentlibrary.ru/)



http://www.lib.vsu.ru/%29
http://www.studentlibrary.ru/

3nekmpoHHo-bubnuomeyHasi cucmema «M30amernbcmea JlaHb» . —
8 :
(https://e.lanbook.com/)
9 | 9nekmpoHHo-6ubnuomeyHasi cucmema "PYKOHT". — (https://rucont.ru/)

16. NMepeyeHb y4eOHO-MeTOANYECKOrO o6ecnevyeHns Ansi CaMOCTOATeNNbHOM paboThl:

Ne
NcTouHMK
n/n
Hauodrok, @.0. [NpumeHeHue memodo8 MamemMamu4yecko20 MOOeIupo8aHus 8
1 peweHuUU puHaHco80-3KoHoMu4Yeckux 3aday / @.0. Haldrok; BopoHexckul

2ocydapcmeeHHbIl yHusepcumem. — BopoHex: Mi3damernbckut 0om BI'Y, 2021.
—64c.

Opnoea, U.B. OKoHOMUKO-Mamemamu4yeckue MemoObl U MOOenu:

2 KoMmrbtomepHoe modenuposaHue / U.B. Opriosa, B.A. NonosHukos. — M.:
Bysoeckuti y4ebHuk: HL| UHOPA-M, 2014. — 389 c.

CamocTosiTenbHass paboTa Maructpa, npexae BCEro, 3aknoyatcs B U3YyYeHUM
nuTepaTypbl, OOMOMHAOLWEN MaTepuarn, nsnaraembli Ha NeKUUn U B xode NpPakKTUYeCKUX
3aHATMI. Heobxoaumo oBnaaeTh HaBblkamMy GUGnnorpaduyeckoro noncka, yMeTb HaxoauTb
NOAXOASALME WUCTOYHMKM, TBOPYECKM U KpUTUYecKM nepepabaTbiBaTb WHMOpPMaLUIo,
Hay4MTbCS ONpeaensTb MeToAbl UCCreaoBaHNUN.

17. OO6pasoBaTernbHble TEeXHONOrMKU, WUCMOSNib3yeMble Npu peanusauum y4eOHOWM
AUCUMNNUHBLI, BKNO4Yas AUCTaHUMOHHbIe oOpa3oBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

OcyulecTBnsaeTca MHTEpakTMBHaA CBA3b C npenogaBaTenieM yepes CceTb UHTEPHET,
NPOBOAATCSA WHAMBMAYAlbHbIE OHMAWH KOHCYNbTaLMM M NPOBEPKA KOHTPOSIbHOW paboTbl
yepes obpasoBaTtenbHbI nopTan «ONEKTPOHHbLIN yHUBepcuTeT Blry»:
https://edu.vsu.ru/course/view.php?id=10905.

JTabopaTopHble paboTbl OCyLECTBNATCA C Mcnonb3oBaHMeMm OBM u npuknagHoro
MO: LibreOffice n/vnn MS Office, Deductor (Academic) n/vnu AnyLogic.

BbInonHeHHblIe caMocTosITENbHbIE PaboThl COrnacyTca ANCTAHUMOHHO NOCPEACTBOM
obpasoBaTenbHOro noprana «ONEKTPOHHbIN yHUBepcuteT BlY»:
https://edu.vsu.ru/course/view.php?id=10905.

18. MaTepmnanbHO-TeEXHUYECKOE obecneyeHne QUCLUNIINHDI:

[Ana npoBeaeHWss NEKUMOHHbIX W nabopaTopHbIX  3aHATUM  MCMNOMb3YHTCA
KOMMblOTEPHbIE Nlabopatopun dakynbTeTa, OCHALLEHHbIE JTMUEH3MOHHBIM U CBOOOAHO
pacnpocTpaHseMbiM nporpamMmmMHbiM obecneveHnem: Ubuntu (6ecnnatHoe u/unn cesoboaHoe
no, NUeHsus: https://ubuntu.com/download/desktop); LibreOffice (GNU
LesserGeneralPublicLicense (LGPL); Deductor Academic (6ecnnatHasi obpasoBaTesibHas
Bepcus); AnyLogic (Personal Learning Edition) (Academic Free License, 6ecnnaTtHoe wn/vnu
csobogHoe [10O, nuueHsus: https://www.anylogic.ru/downloads/legal-info/); FoxitReader
(6ecnnatHoe wu/unn  ceobogHoe MO, numueHsma  https://www.foxitsoftware.com/pdf-
reader/eula.html); MozillaFirefox (MozillaPublicLicense (MPL), 6ecnnaTtHoe n/unn ceoboaHoe
MO, nuueHsus: https://www.mozilla.org/en-US/MPLY/).

B camocTositensHon pabote obydarowmeca UCNonb3ylT pecypcbl  30HanbHOW
Hay4Hon 6ubnunotekn BI'Y (anekTpoHHbIN kaTanor: http://www.lib.vsu.ru).


https://e.lanbook.com/

19. OueHou4HbIe cpeacTBa ANs NPOBeAEeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum

MopsiooK OLEeHKM OCBOEHMSI obyvarmmucss y4ebGHOro matepuana onpegensietcs
coaepkaHMeM crieayoLmx pasaenos ANCUMNINHDI:

- pasi ) AOCTUXKEHUS OueHou4Hble cpeacTBa
n/n ONCLUUNIINHDBI HUnA(n) KOMMETEHLINN
(moayns)
Knaccudgmkauus
3KOHOMWNYECKNX
NPOrHO30B.
TFF))e6OBaHVI$I MK-1.1
1. ’ MK-1 MK-1.2 YCTHbIN onpoc
npeaobsBnsiemMble K
BPEMEHHbLIM psaam
N X KOMMOHEHTHbIN
cocTaB
OcHoBHbIe
nokasarenu MK-1.1 VCTHBII OADOC
2. | AnHammki MK-1 MK-1.2 Na6opaTopHbIN np aKTUKYM
3KOHOMWYECKNX patop P y
ABNEHUN
lMporHo3unpoBaHne AK-1.1
pasBUTUA C ' YCTHbIN onpoc,
3. - MK-1 MK-1.2 -
NOMOLLIbIO Moaenen MK-1.3 JTabopaTtopHbIN NpakTUKym
KpUBbIX poCTa '
OueHka
aJeKBaTHOCTU U .
MK-1.1 YCTHbIN onpoc,
TOYHOCTU
4. | MaTeMaTUYecKIX MK-1 MK-1.2 Komnnekt nabopaTopHbIX
. MK-1.3 3agaHun
MoJenen B
NPOrHO3NMPOBaHUM
ApanTnBHble .
METO/b! B OLIEHKE MK-1.1 YCTHbIN onpoc,
5. SKOHOMUYECKON MK-1 MK-1.2 Komnnekt nabopaTopHbIx
MK-1.3 3agaHnn
cuTyaumm cybbekTa
[MpomexyTouHasa aTTectaums Ko A’Z_‘f erexﬁfagggg ?pfg:/:/b/x
doopma KOHTPOnS - 3a4eT 320aHUL

20 TunoBble OUEHOYHbIe cpeAcTBa U MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl oLueHUBaHUSA

20.1 TeKyLMA KOHTPOSb yCNeBaeMoCcTu

KoHTponb ycnesaemMocTy No AUCLMMNIMHE OCYLLIECTBAETCA C MOMOLLbIO CneayroLmx
OLIEHOYHbIX CPEACTB:

- BbINONHeHNe nabopaTopHbIX paboT;

- peLleHune 3agay no NpoBepKe NPaKTUYECKNX HaBbIKOB.

[MpumepHbIl nepedeHb 3adaHull 8X00AWUX 8 KOMIIIeKm fjabopamopHbix 3adaHul



1. Mpumep. Topzaosasi opeaHu3ayusi xefaem 6bISCHUMb, KaK erusem Konu4ecmeo
BJTOXKEHHbIX 8 PeKrnaMHyto akuyur OeHez - X (mebic.pyb.) Ha Korudyecmeo rpodaHHO20
moseapa — Y (mbic. wm.). [ns amoao nposodunuck HabrnodeHus 8 pa3Hbix 20podax peauoHa
u 6bIru nosyyeHsl crnedyroujue 0aHHbIe.

12 | 15|17 |19 |20 | 22 | 25| 27 | 28 | 30 | 33 | 33

X

34 | 42 | 45 | 49 | 53 | 55 |61 |68 | 67 | 71 | 75 | 74
Y

2. [lpumep. Hexkomopasi opeaHu3ayus xenaem uccrnedogamb 3a8UCUMOCMTIb
rnosny4eHHou npubsbinu Y (comHu meic. pyb.) om eroxeHusi cpedcme 8 Hay4Hble paspabomku
sbinyckaemou rpodykuyuu X (meic. py6.). [ns amoeo paccmampuearomcsi 4 peapecCUOHHbIX

ypaeHeHusi:  nuHeliHoe: Y =ax+b , aunepbonuyeckoe y=al/x+b, akcrioHeHyuanbHoe

bx b o
y=a-e u cmeneHHoe Y =Aa:X . B pesynomame HabnodeHul, nony4yeHbl 0aHHbIE:

MpmbbibY |5 |6 |8 |11 |16 |22 |29 35 |44 |57 |83
Bnoxenma X |2 |4 |7 |9 10 |12 |15 16 |20 |22 |25

3. lpumep. Nccrniedyemcs 3asucumocme obbema rnpodaHHO20 moeapa Y om
0oxodoes HaceneHus X. Tak, kak 3asucumMocme cripoca om doxo0a oripedenissiemcsi
KayecmeomMm moeapa U pa3Hasi Onsl pa3HbIX ClI0€8 HacerleHuUs:, mo ama 3a8ucuMoCmb
MOXXem UMemb CITIOXHbIU HeNUHEeUHbIU Xxapakmep ¢ HECKOMIbKUMU aKempeMymamu. [nis
onucaHusi makux 3agucumocmed fy4dwe Ucrofib308ame MOAUHOMUATbHYIO PeepeCcCUOHHYH
modesb. OnbimHbie 0aHHbIe npusedeHbl 8 mabuue.

X {1 |3 |5 |7 |9 [11|13]15|17|19|21 |23
Y |5 |7 |12|13|11|/8 |5 |3 |2 |4 |6 |9

[0 ornbIMHbIM daHHBLIM TOCMPOUMb ypasHeHue peapeccuu uda y =ax’ +bx’ +cx+d |

4. lMpumep. Vimeromcsi OaHHbIE O UEHax Ha CbEMHOE XUJIbE 8 KYPOPMHOU 30HE 3a
80CEMb CE30H08.

Keaptan |1 |2 |3 |4 |5 |6 |7 |8 |9 |10|11]12|13|14|15]|16
LleHa 15/ 5]110|35(26[19(23|46|38|31|34|58|51|41|46|70
Keaptan | 17| 18| 19|20|21|22|23|24|25|26(27(28|29|30|31|32
LleHa 6353|5882 75|67|70|94|86|77|84|105 98|89 |94 117
lMpocmpoums modersib 8peMeHHO20 psda. N3ydumbs Memodbl 8bIsI8NI€HUS CMPYKMYypbl
8peMEHH020 psida, Memodbl MOOenUpPo8aHUsi MeHOEHUUU, U UUKITUYECKOU KOMIMOHEHMbI
psida.

5. lpumep. Passusaruweecs npednpusmue «Anbgha» 8 meyeHuu 13 mecsues
€80€20 CyujecmeosaHusi MOCMOSIHHO y8enu4ueasio ceoro npubbinib, KOmMopas 3a 3mo epems
ebipocna nodymu edeoe. OOHaKo, Ha 14-m Mecsue cyuwecmeosaHusi y0asiocb Mosy4Yume
oorofiHUMesibHoe UHeecmuposaHue U 3aKynumb cogpemeHHoe obopydoeaHue, rocrie 4ez2o
memrbl  pocma npubbiiu  AONoOSTHUMEBHO  y8enuyunucb. Mmeemcsi 8pemeHHoU psio
npubkinu npednpusmus 3a 25 mecsues.

Mecsn 1 2131415 6 | 7|1 89 10] 11 | 12 13
IlpuobLabL | 38 | 40 | 41 | 43 | 48 | 49 | 50 |53 |55 |57 | 58 | 61 | 61
Mecsn 14 15116 |17 |18 |19 20| 2] | 22 |23 | 24 | 25
Ilpubblab | 65 | 66 | 68 | 79 | 82 | 88 | 89|94 | 96 | 99 | 101 | 105

1. C nomowpkro nosuHOMa 20 cmerneHu 838eweHHoU cpedHel ocyuwecmeums
cenaxugaHue OaHHbIX (8351IMb 5-4NEHHYI0 838E€UWEHHYI0);



2. Onpedenumb Kakasi Modeslb meHOeHUUU fyqule ornucbisaem epeMeHHoU psd: obwas
NluHelHasi MoOeslb  meHOeHUuu, Keadpamu4Hasi MoOeslb meHOeHuuU unu
3KCrMOHeHYUanbHasi C moYyku 3peHusi 008epumeribHbIX UHMepa8anos?

3. lNposepums criyyallHocmb 0CMamo4YHoU KOMIMOHeHMbI 8 a00UMu8HOU Modesu.

4. OueHumb U cpasHumb Mo4YHocmb 08yx Hauboriee rnepcrekKmMu8HbIX KpuebiX pocma,

ucrosb3ysi cpedHue owubKU OMKITOHEHUS.

Cdenamb npozHO3 Ha 2 Mecsuya.

C nomowpr adannmueHoU MoOOesiu  3KCIMNOHeHYuUanbHo20 canaxueaHusi Ons

napamempoe adanmauyuu «=0,5 u a=0,1 cOename rnpPo2HO3 Ha 2 Mecsua (8 kadyecmee

Ha4allbHO20 3Ha4YeHUs 835imMb cpedHee 3HavyeHue U3 5 nepebix yposHel psoda).

oo

20.2 NMpomexyToyHaa aTrectauus

MpomexxyToyHas aTTecTaums No AUCUUMNIIMHE OCYLLECTBNSETCS C NMOMOLLbIO
crnenyrLLmMX OLEHOYHbIX CPEACTB:

- YCTHbIM ONpoc;
- 3a4€rT.

lMepeyeHb 80MpPOCO8 K 3a4uémy

1. MakeTsl LibreOffice n MS Office.

2. OcobeHHocTun anekTpoHHbIX Tadnuy LibreOffice Calc u MS Excel,

3. lMpuHuMnbl peweHns 3agad MaTeMaTUYECKOro NPOrpaMMMpPOBaHUsS B 3NIEKTPOHHbIX
Tabnuuax LibreOffic Calc u/unn MS Excel.

4. PeweHne 3agavy 9SKOHOMMYECKOrO MNPOrHo3uMpoBaHusi B nporpamme Deductor
(Academic).

5. BpemeHHoMn pag. KoOMNOHEHTbI BpEMEHHbIX PALOB.

6. OCHOBHbIe NokasaTenu AUHaMUKN.

7. lNoHatne Tpenga. Kakne kputepumn npoBepkn Hanmuunsa TpeHaa Bel 3HaeTe?

8. XapaKkTepuUCTUKN CE30HHOW M LUKINYECKOM COCTaBMASAOLWMX.

9. Kakme mogenwu cyLlecTByOT ANt MOAeNMpoOBaHNSA BPEMEHHOIO psiga?

10.Kakne cratuctMyeckme nokasaTenu UCMOMb3ylTCsa AN OUEHKU  AUHAMUKK
9KOHOMWNYECKMX SBIIEHUN?

11.MoHATHMe aganTUBHbLIX METOAOB.

12.Knaccudmkaumns KpmBbIX pocTa.

13./3BeCTHbIE cnocobbl CriaXxmnBaHnsa BpeMEHHOro psaa.

14.TpoBepka agekBaTHOCTU BblIbpaHHbIX Mogenen. Metoa JapbuHa-YoTcoHa.

15.Buabl aBTOKOPPENSAUMN N UX BANAHNE HA OCTATOYHYIO KOMMOHEHTY.

16.lMNpegHasHayeHne nokasaTenien acuMMeTpPUn 1 AKcLecca.

17.TMporHo3npoBaHune. BekTopHas perpeccus.

18.T1o Kakum KpUTepusam MoXXHO OTompaTb 3PPEKTUBHYIO KPMBYO pocTa?

19.470 NONOXEHO B OCHOBY AOBEPUTESILHOIO MHTEPBAaNa NporHosa?

20.[JocTaTo4Hble yCNoBUS Cry4aiHOCTM OCTaTOYHOW KOMIMOHEHTbI.

21.3KCNOHEHUManbHoE CriaxnBaHue.

22.30neMeHTbl, XapakTepusyLumne TOHHOCTb BblIOpaHHOM KPUBOW pocTa.

23.CywHocTtb Teopembl bpayHa-Mawepa.

24 iMuTaumoHHoe MoaenupoBsaHue B nporpamme AnyLogic.

25.Mopgenun ce30oHHbIX ABNEeHUN.

26.MeToabl doctepa-CTioapTa 1 KpUTEPUN CEPUN.

27.MeTogbl XonbTa n XonbTa-BuHTtepca.

[na oueHMBaHNA pe3ynbTaToB 00yYeHUs Ha 3a4E€Te MCMONb3YTCS CrieayoLimMe nokasaTenu:



3Hamb: ©a30Bble NOHATUSA TEOPUN MaTeMaTun4deckoro aHarnimia,; MeTodbl peLleHUA
OoNTUMN3aUUMNOHHbIX 3a4a4; NOCTAaHOBKN HEKOTOPbIX KITaCCUYECKUX 3aday MaTeMaTUuKu,
OCHOBHbIE HanpasJieHnA nccnepoBaHuA OoNTUMN3aLUMNOHHbIX npoLueccos,
coBpeMEHHbIE NnporpamMmMHble cpeactBa pelleHnd 3agad, BO3HMKaloWmMxX B SKOHOMUKE
n Bn3Hece; OCHOBbI aHann3a 3KOHOMMUYECKON cutyaumm 3KOHOMUNYECKOro Cy6'beKTa.
Ymeme: CTpOro AokKasbiBaTb OCHOBHbIE YTBEPXOEHUA, C(bOpMyJ'IMpOBaHHbIe B KypcCe;
NMPUMEHATb MeTOodbl UccnegoBaHunsa K 3agadaM Ha rpacbax; NMPUMEHATb TEOopPUIo
onTuMmn3aumn K uccnegoBaHmio paspewnmMmocTn 3aaad I'IpI/IKJ'IaLI,HOI7I OKOHOMUKN U
ynpasJrieHnd; Ha OCHOBE TeOopeTU4eCKnx 3HaHUW COCTaBNATb nporpamMmmMmHoO
peanndyemble MmatemMaTtundeckme asnropuTMbl NoJydeHHbIX 3adad; NPUMEeHATb MeTOObl
Ona nccnegoBaHund TeopeTndHecknx N npakTn4eCcknx 3agad; ncnosfib3oBatb MexXaHU3MbI
MaTeMaTUYeCKUX MoOeNen B 9KOHOMMUKE; OCYLWLECTBIIATb peleHne mMatemMmaTu4eCkmnx
Moaenen B NpuUKNnagHbiX nporpamMmmax.

Bnademb: wmeTogamu, ncnoJsib3yemMmbiMn B TEOpUMN MaTemMaTuy4eCKoro aHalin3a,
HaBblkaM MOOENTNMPOBaHNA MPOLIECCOB; 6a3oBbiMM MeTOAaMu Teopun ontuMmmniauummn

npu noBefeHUN HaydHO-uUccrnegoBaTenbCKMX paboT; HaBblkaMn  peanusauun
COCTaBIIEHHbIX MaTeMaTU4eckux anroputTMOB B BuAe nNporpamMm;
MCNONb30BaHUSA cneumanm3anpoBaHHOro no ans peleHns
npodeccnoHanbHoOn AeAaTeNnbHOCTN.
YpoBeHb L]
. Kana
Kputepum oueHMBaHUS KOMNEeTEHLNN C(bOpMMpOBaHH?CTM OLIEHOK
KOMNEeTEHLNN
[locTaToyHOE BRageHue maTepuarnom:
npaBusibHble N KOHKpeTHble, 6e3 | [MoporoBbii
rpyobiX OWKMOOK OTBETHI HA OCHOBHbLIE | YPOBEHb U/UNK 3ayTeHo
BOMpPOCHI, c BO3MOXHbIMW | BbILLIE MOPOroBOro
HETOYHOCTSIMM B OTAENbHbIX OTBETAX;
[Mnoxoe BnageHne matepuanom: oTBeT H
MXe NoporoBoro
HEeBepeH, OTCYTCTBME OpWUEeHTauuuM B YDOBHS: HesauteHo
npegmeTe

20.3 ®OoHA OUEHOYHbIX CpeacTB

choOpMUPOBAHHOCTU KOMMETEHUUNA CTYAEHTOB,

pekoMeHAyeMbIM ANA NpoBeAeHNsA OUarHocTMYeckux pador

1) 3aKkpbITble 3aaHUs (TECTOBbLIE):

NK-1.1.
3apaHue Ne1.

CornacHo knaccudukaumm 3KOHOMUYECKUX MPOrHO30B MO BPEMEHM YNPEXOEHUS1 K HAM He

OTHOCATCA

1. onepatuBHblE

2. KpaTKOCpO4Hble

3. OONrocpoYHble

4. 6eccpoyHble

3apaHue Ne2.

MaTemaTnyeckue mMogenu, onucblisatoLme BpeMeHHOI7I pAa4 4vyepes KrioyYeBble KOMMOHEHTbI
(Tper,osaﬂ cocTaBlidowan, Ce3oHHaA 1 LKin4yeckad KOMMOHEHThI, cnyqathaﬂ KOMMNOHEHTAa

1 NpOoY.) Ha3bIBaKTCSA:

1. agaAUTUBHbLIMU

2. MYIbTUNMITMKATUBHBbIMUA

3. OMCTPUBYTUBHBIMK

4. cMelaHHbIMU

HaBblKaMu




3apaHue Ne3.
Kputepuin cepuin, npuMeHseMbIn ONS MPOBEPKU Hanuyina TpeHOOBOW COCTaBnswoLWen BO
BPEMEHHOM psfy, CPaBHUBAET C KPUTUYECKMMUM 3HAYEHUSIMU NapaMeTpbl: ...

1. ANWHY MakcumarnbHOW cepum 2. 4Y1NCNo CMeHbl 3HAKOB

3. cpefgHee 3Ha4veHue KonebaHun 4. megnaHy

3apgaHue Ne4.
KpuBble pocTa, npumMeHsieMble 4nsi NONTy4eHUst MPOrHO3HOro 3HaA4YeHMs uccnegyemoro
BPEMEHHOr0 psfa, AensaTca Ha ... Knacca(os).

1. gBa 2. NATb

3. YyeTblpe 4. Tpu

3apaHue Ne5.
MeTopn, no3sonsowmin n36aBnTcs OT NEPUOONYECKMX N CryYanHbIX KonebaHun,
HabngaeMblx BO BpEMEHHOM psay, Ha3biBaeTCs ...

1. crnaxmBaHuem 2. 9KCTpanonsumen
3. annpokcumaumnen 4. apanTtauuemn
NK-1.2.
3agaHune Ne6. K metogam Bbi6opa KpMBOWM poCTa OTHOCATCS: ...
1. nocnepoBaTesnibHbIX Pa3HOCTEN 2. MakcumanbHOro npasgononobus
3. XapakTepucTuK npupocrta 4. B3BELLUEHHOW CpeaHeN

3apaHne Ne7. KpuBble pocTa, onucbiBalWme [Ba NocrneaoBaTenbHbIX NaBUHOOOPa3HbIX
npouecca (04uH C YCKOPEHNEM pasBUTUA, OPYrov — C 3aMeaneHneM), BKIYaloT B cebs:

1. nonuHomMmuanbHasa Kpusas 2. nornctnyeckas KpunBas

3. kpuBas lNepna-Puaa 4. moaudvumpoBaHHas SKCNOHEHTa

3agaHune Ne8. OCHOBHbLIMW NokasaTensiMmm ANHaAMUKN 3KOHOMUYECKOTO npouecca ABJ1AI0TCA:

1. npupoct 2. TemMn pocta

3. pasBuTtuMe 4. Temn npupocTa

3apaHue Ne9. [Insa crnaxuBaHus Ce30HHbIX KoniebaHnin npu paboTte ¢ BpeMeHHbIMW psigamm
KBapTanbHOW NN MECSAYHOW UHAMMKN UCNONb3yeTCcsa ANMHA MHTepBana CriaxvBaHus

paBHas ...
1. 3 2. 12
3. 4 4. 5

3apaHme Ne10. Kakon(ne) 13 ykasaHHbIX MPOrpaMMHbIX MPOOYKTOB HE MOXET(ryT) ObiTb
ncnonb3oBaH(bl) ANA  BbIMUCNEHUA [aHHbIX MaTeMaTM4Yeckom MOAENU MPOrHO3HOro
pasBuUTUa?

1. Deductor 2. AnyLogic
3. Excel 4. IpSquare
MNK-1.3.

3apaHue Ne11.
[ns crnaxxmBaHns ypoBHEN BPEMEHHOIO psaa MCNosb3yeTCca COOTHOLLEHNE:!
Torga Beca npeablayLlnx YpOBHEN U3MEHSIOTCS MO criegylouen 3aKOHOMEPHOCTU:

1. af | 2. Ya(l —a)t




3. (1—a)t 4. a'-(1—a)t |

3apaHue Ne12.

Myctb koadppuumeHT apantaumm o=0,25, Torga 3HayeHwe Beca Yy_; paBHO. (OTBET
OKpYrnnTe 4o COTbIX)

1. 0,051 2. 0,079

3. 0,025 4. 0,033

3apaHue Ne13.
[na npoBepkn NogYMHEHUS HOPMaribHOMY 3aKOHY pacnpenenieHns Criy4yanHon KOMMOHEHTDI
aganTMBHON MOAENN UCMONb3YTCA NoKasaTenu: ...

1. Tenna-Bengxa 2. XonbTa-YuHTtepca

3. acummeTpumn 4. aKcuecca

3apaHue Ne14.
Kak 3aBucuT OnvHa [OBEpUTENbHOrO WMHTEpBana nporHo3a OT CTENEHUM KPUBOW pPOCTa,
npeacraBnarLen NOIMHOM?

1. yBenun4dmnsaetcd 2. He MeHdeTcA

3. yMeHbllaeTcs 4. HeT NpsIMON 3aBUCUMOCTU

3apaHue Ne15.
KpuBasa pocra lNepna-Pyuaa oTHOCKTCA K ... Knaccy KpMBbIX pocTa.

1.1 2. 1

3. 1 4. IV

2) OTKpbITbIE 3afaHuS:

NK-1.1.
3apaHue Ne1.
BpemeHHble psgbl, cogepXallune He HenocpeacTBEHHO Habnaaemble 3HaYeHMs], a cpeaHue
NI OTHOCUTENbHbIE BEMUYNHbLI, Ha3biBalOTCA ...

3apaHue Ne2.
HasBaHne napameTpa, KOTOpPbIN HEOOXoOAUM ANS ONMCaHUSi CKOPOCTU peakuuu Moaenn Ha
N3MEeHeHne QUHaMMKKN NpoLuecca, OnMcbiBaeMoro BpeMeHHbIM psaom. MapameTp ...

3apaHue Ne3.
ApanTuBHble NONMHOMMUArbHbIE MOAENM XorbTa HAaCcYUTLIBAOT ... NapameTpa.

3apaHne Ne4.
HasBaHue 3agaum (CokpalléHHO), NpMMeHsieMol Npu noabope napameTpa agantauum NyTém
MUHMMM3ALUN CYMMbI KBA4paTOB OLLMOOK.

3apaHne Ne5.
Kakoe cBoncTtBo npoBepsieT Kputepun [OapbuHa-YoTcoHa Ang CriydarHOW KOMMOHEHTHI
nccnegyemoro BpeMeHHoro psga. (04Ho CrioBo)

NnK-1.2.
3apaHue Neb.



doHa 3apaboTHOM nnatbl paboTHUMKOB Manoro npeanpuatna «Pomaluka» 3a nocnegHve 3
roga npeacrtasneH B Tabnuue:

Mecsin CymmMa 3/I1 Mecsn CymmMma 3/11
1 79,5 19 82,8
2 84,1 20 94.6
3 82,8 21 88,9
4 83,3 22 89,7
5 84,9 23 90,5
6 85,6 24 90,6
7 86,2 25 84,9
8 91,5 26 88.5
9 87.3 27 91,8
10 89.9 28 90,9
11 90,1 29 86,2
12 90,5 30 933
13 81,9 31 94,1
14 87,7 32 94,6
15 88.5 33 88.5
16 92,2 34 873
17 91,8 35 93,7
18 93,3 36 98,2

Yemy paBHO Habngaemoe 3HaveHne doctepa-Crioapta? (0TBET OKpYrnuTe 40 AeCATbIX)

3apaHue Ne7.

[ns BpeMeHHoro psaa
t 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

vi| 14717| 16642 18504 20376| 21321| 23342| 28317| 30624| 33408| 36505 40524| 45416| 50857| 56024| 59381
onpeaenuTb CyMmmMmy Ko3(nLNEHTOB NIMHENHOW KPUBOW pocTa (OTBET OKPYrNnUTb 40 LEenoro)

3apaHue Ne8.

[ns BpeMeHHoro paga
t 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

y:| 14717| 16642 18504| 20376| 21321| 23342 28317| 30624| 33408| 36505| 40524| 45416| 50857| 56024 59381
onpeaenuTb KO3OUUMEHT Npu CTapLUen CTENEHN KBagpaTUYHOW KPUBOW pocTta (OTBeT
OKPYrMnNTb A0 COTbIX)

3apaHue Ne9.
Uemy paBeH nporHo3 Mo JIMHEMHOW KPWUBOW pocCTa Ha OAuMH nepuon Bhnepén Aans
9KOHOMMYECKOro npouecca, onpeaendaemMoro BpeMeHHbIM pSaoMm:
t 1 2 3 4 5 6 7 8 9 10 11 12
Vi 157,5 | 161,2 | 155,9 | 166 | 1608 | 162.5 | 169.6 | 170,2 | 168.4 | 171,7 | 173,5 | 174,9

(OTBET OKpyrnMTe A0 LEenoro)

3apaHue Ne10.
Uemy paBeH nporHo3 Mo KBagpaTU4HOM KPUBOW poOCTa Ha OOWH nepuon Brepén and
9KOHOMMYECKOrO npoLecca, onpegendemMoro BpeMeHHbIM PSAoM:
t 1 2 3 4 5 6 7 8 9 10 11 12
Vi 157,5 | 161,2 | 155,9 | 166 | 1608 | 162.5 | 169.6 | 170,2 | 168.4 | 171,7 | 173,5 | 174,9

(OTBET OKpyrnMTe OO LEenoro)




MNK-1.3.
3apaHue Nell.
DyHKUMSA, BbluMcnsaoLWwas koadpdpuuneHT acummeTpun B Calc/Excel.

3apaHue Nel2.

UeMy paBHO 3HayeHuMe LeHTpanbHOro BECOBOro KoadhuumeHTa npu CriaxmBaHuuM Mo
NONIMHOMY BTOPOro M TpeTbero nopsigka? (apobHoe 3HayeHue yKkaxute OBYMS YMucriaMmm —
YUCnMTEnb U 3HaAMeHaTenNb)

3apaHue Nel3.
Uemy paBHO npousBedeHue KOI(PMPUUMEHTOB 3IKCMOHEHUManbHOM (yHKUMN  pOCTa,

OI'IVICbIBa}OLLI,eﬁ ONHaMUKy BpEMEHHOIo pAaaa:
t 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
yi| 14717| 16642| 18504| 20376| 21321| 23342| 28317| 30624| 33408| 36505 40524| 45416| 50857| 56024| 59381

(oTBET OKpPYrNUTE 4O COTbIX)

3apaHue Nel4,
Uemy paBeH KO3(UUMEHT (NpU MNEepBOM CTENEHW) KBagpaTUYHOM CYHKUMM pPOCTa,

OI'II/ICbIBa}OLLI,eﬁ ONHaMUKy BpEMEHHOIo pAaaa:
t 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
yi| 14717| 16642| 18504 20376| 21321| 23342| 28317| 30624| 33408| 36505 40524| 45416| 50857| 56024| 59381

(oTBET OKpPYrNUTE 4O COTbIX)

3apaHue Nelbs.
No paHHbIM 3a 25 mecsaues,

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
114.0 141.3 135.5 156.4 127.5 90.0 143.8 158.7 167.3 162.4 137.5 150.1
111.2163.6 153.8 122.0 82.2110.4 106.1 107.6 118.8 94.7 98.1 127.0

84.3

NMPUHSB KO3hUUMEHT aganTauum pasHbiM 0,5, METOAOM MoAenu IKCMOHEHLUManbHow
cpedHen nNpoBEecTM €ero OnNTUMM3auuio, B3siB 3@ HadvamnbHyld UTepauutlo  cpegHee
apudmeTMyeckoe nepBblX NATM 3HAYEHUA BpeMeHHoro psina. B oTBeTe ykasaTb
ONTUMU3NPOBaAHHOE 3Ha4YeHne KoachpuumeHTa agantaumm (OKPYrinuTb 4O ThICAYHbIX).

Kputepuu n wkanbl oueHnBaHusa sagaHumn ®OC:

1) 3agaHusa 3akpbiToro Tuna (Bbi6op 04HOro BapmMaHTa oTBeTa, BEPHO/HEBEPHO):
« 1 6ann — ykasaH BEpHbIN OTBET;

« 0 6annoB — ykasaH HeBepHbIN OTBET.

2) 3agaHusa 3aKkpbITOro Tuna (MHOXeCTBEHHbIV BbIBop):

* 2 6anna — ykasaHbl BCe BepHble OTBETHI;

* 0 6annoB — ykasaH xoTs 6bl OANH HEBEPHbIN OTBET.

3) 3agaHusa 3akpbITOro Tuna (Ha cooTBeTCTBUE):

« 2 6anna — Bce COOTBETCTBMSA ONpeaesieHbl BEPHO;

+ 0 6annoB — xoTa 66l OQHO CONOCTaBIEHNe onpeaeneHo HEBEPHO.
4) 3agaHuvs OTKPLITOro TUna (KOPOTKUM TEKCT):

+ 2 6anna — ykasaH BepHbI OTBET;

» 0 6annos — ykasaH HEBEPHbIN OTBET.

5) 3agaHusa oTKpbITOro TMna (YNCro):

« 2 6anna - ykasaH BepHbI OTBET,;



« 0 6annos — ykasaH HEBEPHbI OTBET.

3apaHua pasgena 20.3 pekoMeHOYHTCS K WUCMOoMb30BaHUIO MNpU NpoBeadeHUn
ANarHOCTUYECKUX paboT C LEeNbl OLEHKM OCTaTOYHbIX pPe3yrbTaTOB OCBOEHUS AaHHOWM
ANCLMNITUHBI (3HAHUW, YMEHWI, HaBbIKOB).
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