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1. llepeyeHb MIAHMPYEMBbIX Pe3yJbTATOB 00yUEeHHUS MO AUCIHHUILINHE (MO-
AYJIK0), COOTHECEHHBbIX C IVIAHMPYEMBbIMH pPe3yJibTATAMH O0CBOCHUSA 00pa30Ba-
TeJbHOM NMPOrPaMMBlI.

1.1. Ileau m 3aga4uy JTUCHUIIMHBI

Juciurnmraa «MaTteMaTnyeckoe MOAETUPOBAHUE CUCTEM U MPOILIECCOBY UMEET
CBOEH 1IEJIbIO 1aTh CTYACHTAaM MPaKTUYE€CKUE HABBIKK B 00JACTU MOCTPOEHUS U MPHU-
MEHEHHUs MaTeMaThdeckux mojenei. C 3Toil 1eapi0 0co00e BHUMAHUE YACIAETCS
B3aUMOCBSI3H IAHHOTO MPEAMETA C APYTUMH U3Yy4aeMbIMU TUCIUTIIMHAMM.

LlenssMu OCBOCHMS Y4eOHOM TUCHMIUIMHBI «MaTteMaTH4ecKoe MOJACIMPOBAHUE
CHUCTEM U MPOLIECCOBY» SIBJISIOTCS:

—  O3HAKOMJICHHE CTYJEHTOB C 0a30BBIMU MOHSATUSIMHU MaTEMAaTHYECKOI'O aIl-
naparta, HeoOXOIUMOrO JJIsl CO3IaHUsl MOJIeTIE U UX MPUMEHEHUS! K PEUICHUIO Kak
TEOPETUYECKUX, TAK U NPAKTUYECKUX 33/1a4;

— TIPUBUTHE CTYACHTAM YMEHUS U IMPHUBBIUKA K CAMOCTOATEIBHOMY H3y4de-
HUIO y4eOHOW JUTepaTyphl 10 MaTeMaTHUKE W HCIIOJIb30BaHUS MHTEPHET PECYpPCOB
JIUIS1 TIOMCKa HEoOX0AuMO# nHdOpMaIny,

—  pa3BHUTHE JOTUYECKOTO MBIIIJICHUS U TTOBBIIIIEHNE OOIIEro YpOBHS MaTeMa-
TUYECKOM KYJbTYPhl U HaBBIKOB Pa0OThI C PAa3IMYHBIMH CIICIIUATN3UPOBAHHBIMU T1a-
KETaMH NPUKJIAJHBIX IPOrPaMM;

—  BbIpaOOTKa HABBIKOB PEILICHUS IPUKIIAJIHBIX 3a/1a4 U YMEHUS CHOPMYIUPO-
BaTh 3aJIa4M MO CIICUAJIHFHOCTH HAa MAaTEMAaTHUECKOM S3BIKE.

1.2. KomnereHuuu odyuawiuerocsi, popMmupyembie B pe3yJjbTaTe 0CBOe-
HHS JUCHMILUTHHBI (MOYJIs1)

Nupukarop Pe3yabTaThbl OCBOECHUS
Y4eOHOM I CHUIJIMHBI

OIIK-1. CniocoGeH pemath HHXXEHEPHBIE 3a7jauil B IPO(HECCHOHAIBHON JAEATENbHOCTH C UCIIOIb30-
BaHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTUUECKOT0 aHaJIu3a U MOJIEITUPOBAHUS

OIIK-1.4. 3HaTh:
[TpuMeHsieT METOTBI - OCHOBBI MOJICITHPOBAHUS CHCTEM U TIPOIIECCOB;
MaTeMaTHYECKOTO aHa- |- OCHOBBI MPEJCTaBICHHS] MPOPECCHOHANBHBIX 33Ja4 B (HOpMaTbHOM

JIM3a U MOJCJIIMPOBAHUS |IIPEACTABICHNH;
JUI pEeUIeHUs IPUKIIaA- (- METO/Abl MAaTEMAaTHYECKOT0 aHajlu3a M MOJETUPOBaHUS sl 00OCHOBaA-
HBIX 3a71a4 B podeccu- |HUs MPUHATUS PEeLICHUH B podeccnoHalIbHOM e TeNbHOCTH

OHaJILHOH JIesATEIbHO-
CTH

YMmeThb:

- OCYIIECTBIIATH 0OOCHOBaHHBIN BHIOOP MaTEMaTUYECKOTO MPECTaBIIe-
HUs cHOPMYIUPOBAHHON 3a7a4H;

- HpOBOJII/ITI) TeOpeTI/I'-IeCKI/Ie 158 BKCHepI/IMeHTaJ'II)HBIe HUCCICOOBAaHUA,

- MPUMEHSTh METOJIbl MATEMATUYECKOTO aHAJIN3a U MOACIUPOBAHUS JIJIS
000CHOBaHUS MPUHSTUS pellIeHUH B IPOoheCCHOHATBHON AeSTeIbHOCTH

Baapers:

- METOJIaMH MaTeMaTHYECKOr0 aHAJIN3a U MOJEIMPOBAHUS podeccuo-
HaJIbHOMU AESITEIbHOCTHU 111 000CHOBAHHOT'O MPUHATHUS PELIEHUH;

- HaBBIKAMHU PELICHHUs U BBIOOPA METO/IOB JJIsl TUIIOBBIX 33]1a4;

- OCHOBHBIMU IIpUE€MaMU aHalln3a MPHUKIAIHbIX 3ajad.




2. MecTo JUCHHMILVINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOil NPo-
rpaMmbl
VYyeOnas aucuumiuHa «MaTeMaTH4ecKkoe MOACIMPOBAHUE CUCTEM M IPOLEC-
COB» OTHOCHUTCS K JUCHMIUIMHAM o0s3aTeabHOM dacTu bimoka Bl. JlucHurniuHb
(Monynn) U ABIIsIETCS] 00A3aTENBHOM ISl U3YUYEHUS.

Ko Koanl dpopmMupyeMuIx
a HanMeHoBaHHe TUCHMIIIHHBI Abl GopmHpy .
JAACHUATIIUHBI KOMIIETEeH NI

OcBanBaemas AUCHUIIJINHA

MaremMatrnueckoe MOJACIUPOBAHUE CUCTEM U MPO-

b1.0.26 OIIK-1 (OIIK-1.4)
1IECCOB
IlpepmecTByromue AUCHHUILIMHBI
et |
JMCUMILINHBI, 0CBAUBAEMbI€e NMaPaJLIeJIbHO
[ wer |
Iocsenywonue 11 CUUIINHBI
53.01 BI)IHOJIH“GHI/IG Y 3al1Ta BbIIYCKHON KBaJIu(puUKa- OTIK-1 (OTIK-1.4)
IIMOHHON pabOThI

3. O0beM AUCHUILTHHBI (MOIYJIfI) B 3a4€THBIX eIMHUIAX C YKa3aHHEM KO-
JIHYECTBA AKAJIeMUYECKHUX YaCOB, BbIeJsieMbIX HA KOHTAKTHYI0 padoTy 00y-
YaIMXCcH ¢ npenogasaresieM (10 BUAaM y4eOHbIX 3aHATHI) M HA CAMOCTOSI-

TeJbHYI0 padoTy 00y4aruuxcs

3.1. PacnpenejieHue o0bemMa y4eOHOH TUCHMILIMHBI HA KOHTAKTHYIO pa-

00Ty ¢ mpenogaBareieM U CAMOCTOATEIBbHYIO padoTy 00y4aromuxcs

Bun yueGHOI paboThl Bcero gacos no Kypcsl
y4eOHOMY TUIaHY 3

OO0m1as TpyA0€MKOCTh JUCITUTUIHHBL:
- 4acoB 216 216
- 3aYETHBIX E€IUHMUII 6 6
KonTakTHas padora ody4yarommxcst 23 23
¢ nmpenojaasareJjieM (Bcero), 4acoB
U3 Hee ayOumopHble 3aHAMUSL, 8Ce20 23 23
B T.U..

JIEKIIUHI 8 8

MIPAKTUYECKUE 3aHATHS 4 4

nabopaTopHbIe pabOThI 8 8

KA 0,4 0,4

KD 2,6 2,6
CaMocTosTeIbHAA MOATOTOBKA K DK3aMeHaM 10,4 10,4
B IEpPHOJ] IK3AMEHALMOHHOH ceccUM (KOH-
TPOJIB)
CamocTrosiTeIbHasi padoTa (Bcero), 4acoB 182,6 182,6
B T.Y. HA BBIIIOJHEHHUE:!

KOHTPOJIbHON pabOoThI

pacdeTHO-TpaduIecKoil paboThI 18 18

pedepara

KypcoBOl paboThI

KYpCOBOT'O MPOEKTA




Buzbl npomMexyTOYHOT0 KOHTPOJIS OK3 Ok3
3a 3a
Texyumuil KOHTPoJIb (BUJ, KOJIUYECTBO) PI'P(1) PI'P(1)

4. Coaep:xanue JTUCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3zaenam) ¢ ykazaHueM OTBEIEHHOT0 HA HUX KOJINYECTBA aKaJeMUYeCKUX Ya-
COB M BUJAOB Y4eOHBIX 3aHATHI

4.1. Tembl U KpPaTKoOe COJepPKaHNe Kypca
Pa3znen 1. BBenenue B MaTeMaTH4ecKkoe MOJAEJIMPOBAHHE
OCHOBHBIE TIOHATHUS W OMpeeNieHus. 3aJaul MOACTUPOBaHUs (DPU3UUECKUX MPOIEC-
COB M TEXHOJOTMYECKUX CUCTEM. MaTemaTuueckas MOJENb 00bEKTa MOAEINPOBa-
HUS; KilaccHU(UKAIMS MOJeNield; OCHOBHBIE ATambl MOJCIHPOBAHH, TpeOOBaHUS,
IPENBABISIEMBIE K MATEMATUYECKUM MOJIEIISIM.

Pa3znen 2. MaremaTu4eckoe NporpaMMiupoBaHme
3agauu IMHEHHOTO MporpamMmupoBaHus. OCHOBHAs 3ajladya JUHEWHOTO MPOrpaMMHU-
poBanus. CUMIUIEKC-METOJ PEUIEHUs 3aJadyd JIMHEMHOTO NpOrpaMMUPOBAHUSL.
TpancniopTHas 3aga4a. 3a1a4d HETUHEWHOTO TPOrpaMMHUPOBaHUsl. MeTo1 MHOXKHTE-
ner Jlarpawxka. ['pagueHTHBIE METOABI ONTUMHU3AUMU. JIMHAMUYECKOE ITPOTPAMMU-
poBanue. [TonsiTue 06 onTUManbHOM yrpaBieHUu. [[puHIUT ONTUMATBHOCTH.

Pa3nes 3. MeToabl pelieHusl HHXKEeHEPHBIX 32124
OCHOBBI TEOPHUM MOTPEMTHOCTEN. UNCIIEHHBIE METOBI PEIICHUS CKAJISPHBIX YpaBHE-
HUM. YnCIEeHHBbIE METO/BI PENICHUS] CUCTEM JIMHEHMHBIX U HEJIIMHEWHBIX YPABHECHUMU.
Anmnpokcumanust pyHKUuH. MeTosl HaMMEHbBIIMX KBaapaToB. VMHTeprnoiaupoBaHue
bynkuumii. YucneHHoe UHTErpupoBaHue. YUCIeHHbIE METOIbI PEIIeHUs] OOBIKHOBEH-
HBIX Au(depeHIranbHbIX ypaBHeHUH. YUCIeHHbIE METO/bl PEIICHUS CUCTEM ypaB-
HEHUU B YACTHBIX IIPOU3BOJIHBIX.

4.2. Coaep:xkanue TUCHUNIUHBI (MOAYJIS1), CTPYKTYPUPOBAHHOE M0 TeMaM

HasBanus pa3nenos u tem Bcero gacos Bupl yueOHBIX 3aHITUI
no ydeOHo- KonrakTHas pabora CPC
My IUIaHy (AynuTtopHas pabota)
JIK I13 JIb
Pasnen 1. Beenenue B MaTreMaTHYECKOE MO- 63 5 61
JIEIIMPOBAHNE
Ezzaen 2 MaremaTuyeckoe mporpaMMHupoBa- 70 3 5 4 61
Pasnen 3 Meronsl pemieHnss HHXEHEPHBIX 6.6 3 5 4 60.6
3a1a4
KA 0,4
KD 2,6
KoHTpob 104
Bcero 216 8 4 8 182,6




4.3. TemaTuka NpaKTHYeCKUX 3aHATHI

KosmyecTBo yacoB
Tema npakTUYECKOTO 3aHATUS
BCETO
MareMaTHuecKoe IporpaMMHUPOBAHUE 2
MeTo/1bI pelIeHNs] HHKCHEPHBIX 33a]a4 2
Bcero 4
44. Temaruka J1a00paTOpPHBIX padoT
KosmmyecTBo yacoB
Tema nabopaTtopHOro 3aHaTus
BCETO
MaremaTtiueckoe MporpaMMHpPOBaHHUE 4
MerToibl peleHuss HHXEHEPHBIX 3a7a4 4
Bcero 8

4.5. Temaruka pacuyeTHO-TpaduuecKux pador
Tema: Maremarnueckoe NporpaMMUPOBAHUE U METObI PEUICHUS] MHKEHEPHBIX 3a-
nad.

5. YueOHO-MeTOAMYECKOE OOeceueHue /1JIsl CAMOCTOSITeILHOI padoThl
00y4JaImuxcs no JUCUUIInHe (MOIYJII0)
5.1.PacnpeneieHHe 4acoB 10 TEMAaM M BH1aM CAMOCTOSITE/IbHOI padoThl

Paznensl u TeMEbl Bcero yacos Buna camocTositenbHOM paboThI
o yueOHOMY
IJIaHy

CamocTosTenbHOE H3yY€HHE OTIENbHBIX
TeM y4yeOHON nuTeparypbl. BeinonHenue
61 pacueTHo-rpaduueckoil pabotel. Iloaro-
TOBKa K TPOMEXYTOYHOW aTTeCTAlluH M
TEKyIIEeMY KOHTPOJIIO 3HAHUH.

Pa3nen 1. Beenenue B MmaTeMaTu-
YECKOE MOJICIIMPOBAHUE

CamocTosaTenbHOE HW3yUeHHE OTIENbHBIX
TeM ydeOHOH nuTepaTypbl. BrimonHeHnue
61 pacyeTHo-rpadguyeckoit pabotsl. I[loaro-
TOBKa K TPOMEXYTOYHOW aTTecTalluu M
TEKYIIEMY KOHTPOJIIO 3HAHUM.

Tema 1 Marematuyeckoe mpo-
rpaMMHUpPOBaHUE

CamocTosTenbHOE H3yY€HHE OTIENbHBIX
TeM y4yeOHON nuTeparypbl. BeinonHenue
60,6 pacueTHo-rpaduueckoil pabotel. Iloaro-
TOBKa K TPOMEXYTOYHOH aTTeCTalluk M
TEKyIIEeMY KOHTPOJIIO 3HAHUH.

Tema 2 MeToapl pelieHus HHKe-
HEpHBIX 33]1a4

Bcero 182,6

5.2. IlepeuyeHb yueOHO-METOAMYECKOr0 OOecriedeHus1 A5l CAMOCTOS-
TeJIbHOI PadoThI CTYAEHTOB € YKa3aHHe MeCTa UX HAXOXKIEeHUsI:
- ydeOHas nuTepaTypa — oubnauorexa Qumana
- METOIMYECKHE PEKOMEHIAIINH IO BBIITOJIHEHUIO pacueTHO-rpaduueckoit paboThi,
- METOJIMYECKHE PEKOMEHAAIMH TI0 CAMOCTOSITEILHON paboTe — calT pumana.




6. ®oH/I O1IEHOYHBIX CPECTB VISl POBeeHNs MPOMEKYTOYHOI aTTecTa-
MM 00y4YAKIIUXCH M0 JUCHUILINHE (MOTYJIIO).

Bu onieHOUYHBIX CpesicTB ‘

KommuectBo

Texkyuuii KOHTPOJIb

PI'P

1

Kypcosas pabota

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

KypcoBoii npoekt

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

IIpoMe:KyTOYHBII KOHTPOJIb

DK3aMeH

1

3auer

1

@DoHJ OLIEHOYHBIX CPEACTB MPEACTABIEH B MPHIOKEHUH K paboueil mporpam-

MC€.
1. HepequL OCHOBHOM " )IOHOJIHI/ITeJILHOﬁ JUTEPATYPHI
7.1 OcHOoBHas1 JIMTEpPaTypa
ABTOPEL, CO- 3arnaBue W3parenscTBo, TOI Konunu-Bo
CTaBUTENU
CII6.: Jlans, 2016. - 192 c.
Matematuueckoe Moze- [Dnexrpon-
JI1.1 | 'ony6esa H.B. | nupoBanue cucrem u npo- - Pesum octyma: HBIN pe-
' o i http://e.lanbook.com/book/
1eccoB: yueOHoe nmocodue cypc]
76825
Conon C.A., Maremaruueckoe moae- | Pocros-na-Jlony: PI'VIIC, | [Dnekrpon-
Kynbkun A.I'. | nupoBanue cuctem u ipo- | 2017. — 172 c.- Pexxum HBIH pe-
J1.2 1IECCOB : yueOHOe ocodue JOCTYyTIA: cypce]
https://e.lanbook.com/boo
k/129321
Bacunenko M. | Maremarnueckoe Moje- Cankr-IlerepOypr: [DneKTpoH-
H. mupoBanue cucreM u npo- | III'VIIC, 2016. — 61 c. — HBIN pe-
J1.3 1IECCOB : yueOHOe rmocodue Pexxum nocryna: cypce]
https://e.lanbook.com/boo
k/91103
7.2 JlonoiHUTEIbHAS JIUTEpaTypa
JI2.1 | C. B. Kapaces, | Maremaruueckoe Mojie- Hosocubupck: CI'YIIC, | [DnekTpoH-
J. B. Ocunos, | nupoBanue cucteM u mpo- | 2020. — 136 c. — Pexum HBIN pe-
1. A. CuBuu- LIECCOB Ha TPAHCIIOPTE : JOCTyTIA: cypc]
KUH. y4eOHoe mocodue https://e.lanbook.com/boo
k/164609
2.2 I'opbaues /1. MaremaTuueckoe Moe- Cankr-IlerepOypr: [DneKTpoH-
B. Houkos C. | nmupoBanue cuctem u npo- | [II'VIIC, 2017. — 54 ¢. — HBIH pe-
B. LIECCOB : yueOHOe mocodue Pexum nocryna: cypc]

https://e.lanbook.com/boo
k/101571

8. IlepeueHn pecypcoB HH(POPMALMOHHO - T€JIEKOMMYHUKALIMOHHOM ceTH

"UHTepHeT'", HEOOXOAUMBIX IJIsl OCBOCHMS JUCHUIIMHBI (MOIYJIs1)
1. Opunmanbublii callT punuana

2. DNeKTpoHHas OMOIMOTEeYHasi CUCTEMA
3. ITouckoBsie cucteMbl «SAHaeKe», «Google» g qocTymna K TeMaTH4eCKUM HH-

(dbopMaIMOHHBIM pecypcam.



http://e.lanbook.com/book/76825
http://e.lanbook.com/book/76825
https://e.lanbook.com/book/129321
https://e.lanbook.com/book/129321
https://e.lanbook.com/book/91103
https://e.lanbook.com/book/91103
https://e.lanbook.com/book/164609
https://e.lanbook.com/book/164609
https://e.lanbook.com/book/101571
https://e.lanbook.com/book/101571

9. MeToauyeckue ykazaHusi AJs1 00y4aroIMXCsl 10 OCBOCHUIO THCIUIITHHbI

1. JlekunoHHbBIE 3aHATUS COCTABJIAIOT OCHOBY TEOPETUYECKOTO OOYYCHHS,
BKJTIIOYAIOT B ce0s CUCTEMAaTU3UPOBAHHBIE OCHOBBI 3HAHUH 1O TUCHUILUIMHE, KOHIICH-
TPUPYIOT BHUMaHHE OOYUYaIOUIMXCS Ha HamOoJee CIO0KHBIX U Y3JIOBBIX BOIPOCAX.
CryneHTaM peKOMEHJYeTCsl KOHCIEKTUPOBATh MpeaaraéMblii Marepual, AJis 3TOro
Ha 3aHATUAX HEOOXOAUMO UMETh MUCbMEHHBIE TPUHAICKHOCTH.

2. IlpakTuyeckue 3aHATHS SIBIISIOTCS JOTOJIHEHHEM JIEKIIMOHHBIX KYpPCOB H
CaMOCTOSITENIbHOW pabOThl 00yYaroImuXcs, a TaKXKe CPECTBOM NMPOBEPKU YCBOCHHUS
VMU 3HAHUH, 1aBaeMbIX Ha JICKIIMH U B MPOIIECCE U3YUCHUS PEKOMEHIyeMO JIUTepa-
Typel. [IpakTudeckue 3aHSITHS BKIIOYAIOT peIIeHHE 3ahad pa3Horo ypoBHs. [lpu
MOJIFOTOBKE K MPAKTHUECKUM 3aHATHSIM MO AUCHUIUIMHE HEOOXOAUMO 03HAKOMHUTHCS
C JIEKIIUOHHBIM MaTepHalOM Ha COOTBETCTBYIOLIYIO TEMY.

3. JIaboparopnas paboTa - OJUH U3 BUJOB MPAKTUYECKON pabOThl yHAIIUXCS C
LEJIBIO 3aKPEIUICHUS U YIIyOJIeHus IpOiIeHHOTO Ha 3aHATUAX Y4eOHOro Marepuaia.
VYyamuecs npuoOpeTaroT yMEHHs U HaBbIKM, HEOOXOJUMBIE UM B MOCIEAYIOLIEH
npo(hecCuOHATBHOM JeATENbHOCTH.

4. CamocTodATenpHas padoTa CTYACHTOB MO U3YyUYEHUIO JUCLMILINHBI SBISCTCS
OCHOBHBIM BHJIOM Y4€OHBIX 3aHATUH. YMEHHE CaMOCTOSITENIbHO paboTaTh HEOOXO-
JUMO JIJIs1 YCTICITHOTO OBJIQJCHUS KypcoM. B pamkax camocTosITenbHOM paboThI CTY-
JEHT JOJDKEH BBIINOJHUTH pacueTHo-rpaduueckyro padboty. BapuaHT pacuerHo-
rpaguueckoil paboThl BEIOMPAETCS B COOTBETCTBHHM C MociieqHeN nudpoit mmdpa 3a-
YeTHOM KHIKKU CTyJIeHTa. BhImonHeHne u 3ammTa pacdeTHO-Tpadudeckoi paboTsl
SBIISIFOTCS HETIPEMEHHBIM yCIIOBHEM JIJIsl AOMycKa K dk3aMeHy. Bo Bpemsl BBINOJIHE-
HUSl pacueTHO-rpaduueckoil paboThl MOKHO TMOJYYHUTh TPYIIOBBIC WM WHIUBUAY-
aJIbHbIE KOHCYJIBTAIlMU y TTPETIOJaBaTENS.

10. Ilepeyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui, TPOrPAMMHOI0 odecneye-

HHUA M THPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, HCII0JIb3YyeMbIX NPH OCYLEeCTB-
JICHHHM 00pa30BaTeJIbHOIO MpoLecca 1o AUCHUIIHE

[Ipu ocymiecTBiaeHMH 00pa30BaTEIBLHOTO MpOLEcca MO JAUCHMIUIMHE HCIONb-
3YIOTCS CIEAYIOINEe HHPOPMAIIMOHHBIE TEXHOJIOTUU U POrPaMMHOE 00eCTeueHue:
- TSl IPOBEICHUS JICKIIHIA, IEMOHCTPAIIMH IPE3CHTANN 1 BEACHHS WHTEPAKTUBHBIX
3anstuii: MS PowerPoint;
- I71s1 BBINOJIHEHU S JabopaTopHbIX padoT - Microsoft Office 2010 u BbIe.
- JUIsI caMocCTosiTeNIbHOM paboThl cTyaeHToB: Windows 7 u Beime, Microsoft Office
2010 u Beime. [Iporpammuoe obOecrieueHue AJist MPOBEACHUS MPAKTUUECKUX 3aHATHH!

I'paduueckuit pemaktop MS Excel; IlporpaMmbl KOMIBIOTEPHOH MaTeMaTHKU
MathCAD.

IIpogeccnonanbubie 0a3bl JAHHBIX,
HCMOJIb3yeMble ISl U3yYeHUs TUCHUIINHBI (CBOOOIHBIH 10CTYI)
1. OO6mepoccuiickuii MaTeMaTudeckuid moprtaid (MHDOpManMOHHAS CHUCTEMa) -
http://www.mathnet.ru
2. Mathcad — oGyuaroruii pecypc -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
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3. IlopTan uHTENIEKTyaabHOTO LIEHTpa — Hay4HoU Onbanoreku uM. E.W. OBcsHkuHA
https://library.narfu.ru/index.php?option=com_content&view=article&id=500&Itemi
d=569&lang=ru

11. Onucanne MaTepUAJIbHO - TEXHUYECKOH 0a3bl, HEOOXO0AMMOM
A1 OCYLEeCTBJICHHS 00pa30BaTeJILHOI0 IPOLecca M0 JUCIHILIMHE

11.1. TpedoBaHusl K ayAUTOPUSM (IIOMeIlEeHUSIM, KaOUHeTaM) /IJisl MpoBe-
JAeHHs 3aHATHI ¢ YKa3aHMEeM COOTBETCTBYIOIEr0 OCHALIEHUSI 3AHATHH C
yYKa3aHHeM COOTBETCTBYIONIEr0 OCHAIIEHUS

VYyeOHast ayAuTOpUs 7Sl MPOBEACHUST YUYEOHBIX 3aHSATUMN, MPETyCMOTPEHHBIX
nporpamMmoi crienuanuTeTa (MpoBeACHUE 3aHATUM JICKIIMOHHOTO THUIIA) - ayAUTOpUs
Ne 401. CrneumanuszupoBaHHass MeO€b: CTOJIBI YYEHHWYECKHE - 32 IIT., CTYJbi
y4eHH4YeCcKHe - 64 mT., JOCKa HACTeHHas - | mIT., cToN npenoaasaress - 1 mWT., CTyn
npenojasarenss - 1 mr. TexHuueckwe cpeAacTBa OOy4YEHHs: MEPEHOCHOW 3KpaH,
MEPEHOCHON MPOEKTOp, HOYTOYK. YueOHO-HarIsgHble MMOCOoOUs, 0OecreunBarome
TEMaTUYECKHE MIUTFOCTPALIMK, COOTBETCTBYIOIIME padoyeil mporpaMMe JUCIUILINHBI
- KOMIUJIEKT Mpe3eHTalui (XpaHutcs Ha kadeape).

11.2. TlepeyeHn J1a60paTOPHOTrO 000PYAOBAHMS

VYyebHnas aynutopus Uisl POBEICHUS YUCOHBIX 3aHATUH, MPETyCMOTPEHHBIX
nporpamMmoii crierpanuTera (MpoBeIeHUE 3aHATHI CEMUHAPCKOTO THIIA, TPYIITOBBIX
Y WHJVBUAYAIBbHBIX KOHCYJIbTAlUM, TEKYIIETO KOHTPOJIS M MPOMEKYTOUYHOM aTTe-
cranun) - JlJabopatopust KommbrorepHsiit kiacc Ne 1, ayauropust Ne 408. Criertnaiu-
3UpOBaHHAas MeOeIb: CTOJbl YUYCHUYECKUE - 33 IIT., CTyJbi yuyeHU4Yeckue - 43 mir.,
JIOCKa HAaCTEeHHas - | WIT., cTON mpenojasarens - 1 mT., cTyn npenogasarens - 1 mrT.
TexHudeckue cpeicTBa OOy4YEHUs: KOMITBIOTEpPHI - 22 MIT., BUACOMAHENb - | IIiT.
[Tporpammuoe obecrieucHue - Microsoft Office Professional 2010. Mathcad 14.



IIpunoxenune k padboueii nporpamme

®OHJ]
OIIEHOYHBIX CPEJICTB

10 Y4eOHO! AU CHMILTIMHE

MATEMATHYECKOE MOJIEJIUPOBAHUE
CUCTEM U MPOLIECCOB
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1. IlepeyeHb KOMIIETEHUHUH C YKa3aHHEM 3TANOB UX (OPMHPOBAHUA B IIPO-

Hecce OCBOCHHUS Y4eOHOM IMCUMILIMHBI

1.1. Ilepeyenb KoMNeTeHIUI U HHANKATOPOB
OIIK-1: CrocobeH pemiath WHKEHEPHBIC 33Ja4i B MPO(HECCUOHATBHON e TENbHO-
CTH C HCHOJIb30BAHHEM METOJOB €CTECTBEHHBIX HAyK, MATEMAaTUYECKOTO aHAIN3A U

MOACIUPOBAHUA

Nunukatop OIIK-1.4. [IpuMeHseT METOAbI MaTEMAaTHYECKOTO aHalli3a U MOJIEIUPO-
BaHMS IS PEIICHUS TPUKIIAIHBIX 3a71a4 B TPOGEeCCUOHAIBHON IeSITEIbHOCTH

1.2.

Jtanbl GOpMHUPOBAHMSA KOMIIETEHIUI B MpoLecce

O0CBOEHMSI YUeOHOI TUCIUIINHBI

HaumenoBanue 3Tamna

Conep:xanue 3Tana
(BuABbI y4eOHOI1 padoThI)

Koasl popmupyembix Ha
Tane KOMIIeTeHIIUH, HH-
AMKATOPOB

Oran 1. ®opmupoBaHue
TEOpPETHYECKO 0a3bl 3Ha-
HUM

Jleku, camocTosITelIbHAs —padboTa
CTYJICHTOB C TEOpPETUYECKOU 0a30ii,
71a00paTOPHBIC 3aHATHUS

OIIK-1 (OIIK-1.4)

Oran 2. dopmupoBaHue
YMEHUI

JlaboparopHas paboTa, TPaKTHICCKHE
3aHATHS

OIIK-1 (OITK-1.4)

Oran 3. dopmupoBaHue

BreimonHeHne pacdeTHO-TpaduyIecKoi

HaBBIKOB  MPAKTHYECKOTO | pabOThI
HUCIIOJIL30BAaHUS 3HAHUU U
YMEHUHI

OIIK-1 (OITK-1.4)

Ortan 4. [IpoBepka ycBo-
€HHOT'0 MaTepuasa

3amuTa pacueTHo-rpaduueckoil pa-
00TBHI, 3a4eT, IK3aMEH

OIIK-1 (OITK-1.4)

2. OnucaHue nokasarteJieil U KpUTepHeB OLlEHNBAHUS KOMIIETEHIINH HA pa3-
JIMYHBIX ITanax ux (pOpMUPOBAHUS, ONIMCAHHUE IIKAJ OLIEHUBAHUS

2.1. lloka3aTeJin M KPUTEPHH OLIEHNBAHUS KOMIIETEHIIMIA
HA Pa3JIMYHbIX 3Tanax ux GopMupoBaHusA

Ortan popmupo- | Kox komme- | Tlokazarenu orre- Kpurepun Crnioco0sI o11eH-
BaHUs KOMIIETCH- TEHIIUU HUBaHUS KOMIIe- KU
807051 TEHIHI

Oran 1. ®opmu- OIIK-1 - TMOCEILICHHUE JIEK-| - HAJIMYME KOHCIEKTA | Y CTHBIA OTBET
poBanue Teope- | (OIIK-1.4) | MOHHBIX 3aHATHIA; | ISKIHMA O BCEM Te-

THYECKOM  0a3bl - BEJEHHE KOH-| MaM, BBIHECEHHBIM Ha

3HAHWH CIIEKTa JIEKIIHIA; JEKIMOHHOE  00CyX-

- ywyactue B 00- | JeHue;

CYXKJEHHH Teope-
TUYECKUX  BOIIPO-
COB TEM Ha Kax-
JIOM MTPAKTUYECKOU
pabore

- aKTHBHOE YydYacThe
CTyIeHTa B oOcyxIe-
HUHN TECOPECTUICCKUX
BOIIPOCOB;
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Oran 2. ®opmu- OIIK-1 - BBIIIOJIHEHME JIa- | - YCIIEIIHOE caMoCTo- | Pemenue mnpak-
posanue ymenuii | (OIIK-1.4) | GopaTopHBIX paboT | SITEIbHOE  BBIMOJHE- | THYECKUX 3a/ad
(pemieHue 3agauu HUe  7a0OpaTOPHBIX | HA MPAKTHKE,
1o o0pasiry) pabor oTyeT 1o J1abo-
paTtopHoOii pabo-
T
Oran 3. ®opmu- OIIK-1 - HaJIM4ue Ipa- | - pacyeTtHO- | PacuerHo-
poBanue HaBbikoB | (OIIK-1.4) | BuibHO  BBINOJ- | Tpaduueckas pabora | rpaduueckas
PaKTUYECKOTO HEHHOH pacueTHO- | UMEET  MOJIOKUTENb- | paboTa
UCIIOJIb30BaHUs rpaduyeckoil pa- | HyI0 PELeH3UI0 U J0-
3HAHUN U YMEHUU 0O0THI IyILIEHA K 3aIUTe
Oran 4. [IpoBepka OIIK-1 - yCIenIHas 3aiu- | - OTBEThI Ha BCE BO- YCTHBIA OTBET
ycBoeHHoro wma- | (OINIK-1.4) | Ta pacuyerHo- IIPOCHI 110 PaCYETHO-
Tepuaia rpadguveckoii pa- | rpadudeckoii padore;
OOTHI; - OTBETHI Ha OCHOBHEIE
- 3a4eT U IONIOJTHUTEIIbHBIC
- DK3aMeH BOIIPOCHI 3a4€Ta, K-
3aMeHa
2.2. Kpurtepuu oneHUBAHUsI KOMIIeTeHIIHIi

10 YPOBHIO UX C()OPMUPOBAHHOCTH

Ko xommeTeHImy,
WHJUKaTOpa

YpoBHU c(HOPMUPOBAHHOCTH KOMIIETSHIIUN

0a30BBIil

CpeaHUi

BBICOKUH

OIIK-1 (OIIK-1.4)

3HaTh: OCHOBHBIE METO-
JIBI MAaTEMaTUIECKOr0
aHajJau3a U MOJCIUPOBa-
HHUS JI711 0OOCHOBAHUS
MIPUHSATHUS PELICHUH B
npodeccuoHanbHOM fes-
TEIHHOCTH.

YMerb: IpUMEHATH Me-
TOJBI MAaTEMATUYECKOIO
aHaJgn3a U MOJEINPOBa-
HHUS 1)1 000OCHOBaHUS
MIPUHATHUS PELICHUN B
MPOCTHIE 33]1a4H.
Baaaern: MmeTogamMu mMa-
TEMaTHYCCKOTO aHaIu3a
1 MOJICITMPOBAHUS TIPO-
beccruoHanbHOM nes-
TENHHOCTH JJIs1 000CHO-
BAHHOI'O MPUHSATHUSA pe-
HIEHUM B TPOCTBIX 3a/1a-
yax.

3HATh: OCHOBHBIE METO-
JIbI MATEMaTHYECKOTO
aHaJlM3a U MOJIETTUPOBa-
HUA 111 000CHOBAHUSA
NPUHATUS PELICHUI B
npodecCuoHaIBHON Jesi-
TEJIbHOCTH.

YMerh: IpUMEHATH Me-
TO/bl MATEMATUYECKOTO
aHaJIM3a U MOJIETTUPOBa-
HUS 1711 000CHOBaHUS
NIPUHATHS PELICHUN TIPH
pELICHUH TUIOBBIX 3a-
Jau.

Baaners: Mmerogamu Ma-
TEMaTUYECKOT0 aHaJIn3a
U MOJEIUPOBAHUS TIPO-
(heccuoHambHOM nesi-
TEJIBHOCTU Ui 00OCHO-
BAaHHOTO TIPUHATHS pe-
LIEHUW B TUIIOBBIX 33J1a-
qax.

3HATb: OCHOBHBIC
METO/Ibl MaTEMaTH-
YEeCKOI'o aHajm3a u
MOJICTTUPOBAHUS JIJISI
000CHOBaHUS NPU-
HATHSI pELICHUN B
npodeccnoHanbHOMI
JCSTSIILHOCTH.
YMeTh: KOMOUHH-
pOBaTh METO/IbI Ma-
TEMaTUYECKOTO
aHaJIN3a U MOJICTTH-
poBaHwus 7151 000C-
HOBAHUS IPUHATHS
peleHuii B mpodec-
CHOHAJBbHOM Jes-
TEJBHOCTH.
Baagern. MeTona-
MU MaTeMaTH4YECKO-
ro aHajgn3a u MoJe-
JUpOBaHUs Mpodec-

CHOHAJILHOM nes-
TEJILHOCTH IS
000CHOBAaHHOI'O

TIPUHITHST PEIIeHUI
B mnpodeccuoHaIb-
HBIX 3aJ1a4 33]]a4ax.
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2.3. lIkaJubl oneHuBaHust GopMHUPOBAHMA HHAMKATOPOB J0CTHKEHHSA
KOMIIeTeHIIu |
a) llIxana oneHMBaHUA IK3aMeHa

Ikama oneHUBaHUA Kputepuu onenuBanus

OLICHKA «OTJIHYHO» WNHaukaTop TOCTHKEHUST KOMIETEHIIMH C(OPMHUPOBAH HA BHICOKOM
YPOBHE.

Teoperndeckoe copep’kaHue TUCLUILUIMHBI OCBOEGHO IIOJIHOCTBIO,
0e3 mpobenoB. CTyneHT OEMOHCTPUPYET MOJIHOE COOTBETCTBHE
3HaHHﬁ, YMCHI/Iﬁ W HAaBBIKOB IMOKAa3aTCJIIM U KPpUTCPHUAM OLICHUBA-
HUSI WHAWKATOpa JOCTWXKEHHS KOMIIETCHIMH Ha (OpPMUPYyEeMOM
JUCLUIUINHON ypoBHe. OnepupyeT NpUOOPETEHHBIMH 3HAHUSIMU,
YMEHHUSMHU U HaBBIKAMH, B TOM YHCJE B CHUTYallUSX IOBBIIICHHOM
cioxkHoctd. OTBEYaeT Ha BCE BONPOCH! OmiieTa 6e3 HaBOAIIUX BO-
IPOCOB CO CTOPOHBI MpernoaaBaTess. He ucnbITeiBaeT 3aTpyJHEHUH
IIpU OTBCTC HA NOMMOJHHUTCIbHBIC BOIIPOCHI.

OLICHKA «XOPOIII0» - Mapukatop JDOCTHKEHUST KOMIIETEHIIMM COPMHUPOBAH HA BBICO-
KOM YPOBHC, HO IOIIYCKAIOTCA HCTOYHOCTH,

- MHJMKATOP JIOCTHKCHUSI KOMITIETEHIIMH C(HOPMUPOBAH HA CPETHEM
YPOBHE, HO CTYACHT OTB€YACT HA BCC JOIMOJIHUTCIIbHBIC BOIIPOCHI.
Teoperudeckoe cojepKaHHE JAUCIUILUIMHBI OCBOCHO IMOJHOCTBIO,
6e3 mpobenoB. CTyACHT JEMOHCTPUPYET ITOJIHOE COOTBETCTBHUE
3HAaHWI, YMCHUI M HABBIKOB TOKa3aTeJISIM M KPUTEPUSM OIICHUBA-
HUS WHIUKATOpa JOCTHIKCHHSI KOMIICTCHIIMA Ha (OPMUPYEMOM
JTUCIUIUIMHON ypoBHE. OmnepupyeT NpuoOpeTeHHBIMU 3HAHUSIMU,
YMCHUSMHU U HABBIKAMH; €TI0 OTBCT MPCACTABIACT I'PaMOTHOC HU3J10-
JKEHUe y4eOHOro Marepuana MO CYIIECTBY; OTCYTCTBYIOT CyIIle-
CTBEHHBbIE HETOYHOCTH B (OPMYJIMPOBAHUU TOHATUMN; MPABUIBHO
MIPUMEHEHBI TEOPETUUYECKHUE MOJI0KEHHUS, TIOATBEPKIACHHbBIE TPUMe-
pamMu. Ha ABa TCOPCTUYCCKUX BOIIPOCAa CTYACHT AaJl IMOJHBIC OTBC-
ThI, HAa TPETUH - NMPU HABOJIIIMX BOMpocax mpemnoaasarens. [lpu
OTBCTC HAa NOMNOJHUTCIBHBIC BOITPOCHI JOIMYCKACT HCTOYHOCTH.

OLICHKA «y/10BJIETBOPH- - Unaukatop AOCTHXKEHHsI KOMIETEHIUH c(hOpMUpOBaH Ha 6a30BOM
TeJIbHO» YPOBHE U CTYAECHT OTBEYAET HA BCE JONOJHUTEIbHBIE BOIIPOCHI;

- UHJMKATOP JIOCTHUKEHUSI KOMIIETEHIIMU c(hOPMUPOBAH HA CPETHEM
YPOBHE C HAJIMYMEM HETOYHOCTEHN U 3aTPyIHSAETCS OTBETUTH Ha J0-
MIOJIHUTEIIBHBIE BOIPOCHL. TeopeTnyeckoe colaepkaHue AUCLUILIM-
Hbl OCBOCHO YaCTUYHO, HO MPOOJIeMbl HE HOCAT MPHUHLMIINAIBHOTO
xapakrepa. CTyIEHT JEMOHCTPUPYET HEIMOJIHOE COOTBETCTBHUE 3Ha-
HUW, YMEHUI M HAaBBIKOB IIOKA3aTEIsIM M KPUTEPHUSIM OLICHWBAHUS
MH/IMKATOpa JOCTHKEHHUS KOMIETEHIUH Ha (POpPMUPYEMOM IHCILIH-
IUTMHON YpOBHE: JAOIMYCKAIOTCS 3HAUUTEIbHbIE OIINOKHU, IPOSBISET-
Csl OTCYTCTBHME 3HAHUM 1O PSly BOIIPOCOB. 3aTPyAHSIETCS OTBEYATh
Ha JIOTIOJTHUTENBHBIE BOITPOCHI.

OILICHKA «HEY/10BJICTBO- WNHaukaTtop JOCTHXKEHHUSI KOMIIETEHIMH C(HOPMHUPOBAH HAa YPOBHE
PUTEIbHO» HUKe 0a30BOr0 M CTYIEHT 3aTpPyJHSAETCS OTBETUTh HA JONOJHU-
TEIBHBIE BOIPOCHL. TeOopeTHdYecKkoe COACP)KAHUE AUCLUILIMHBI
OCBOEHO 4acTU4HO. CTYIEHT NEMOHCTPUPYET SBHYIO HEIOCTAaTOY-
HOCTb WJIM MOJHOE OTCYTCTBHE 3HaHWM, yMEHMI M HAaBBIKOB Ha 3a-
JAHHOM ypOBHE C(HOPMHPOBAHHOCTH HHAWKATOPA JOCTHIKEHUS
KOMIIETEHIIUH.
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0) llIxkaja oneHuBaHUs 3a4eTa

IlIxana oneHUBaHuUs Kpurepun onenuBanus

3ayTeHo WMHaukaTtop HOCTHKEHUH KOMIIETEHIMU COPMHUPOBAH Ha YpOBHE He
HIDKE 0a30BOr0 U CTYIEHT OTBEYAET Ha JOIOJIHUTEIbHbIE BOIPOCHI
-IIPOYHO YCBOWJI IIPEyCMOTPEHHBIN IIPOrPAMMON MaTepual;

- IPaBUWJIBHO, ApIYMEHTUPOBAHO OTBETHII HA BCE BOIIPOCHI;

- TIOKa3aJl rIyOOKHe CUCTeMaTH3UPOBaHHbIC 3HAHMS, BIIAJICET MpUeMa-
MU PacCyXJIE€HHS U CONOCTABIIACT MaTe€pUal U3 Pa3HbIX UCTOYHHUKOB:
TEOPUIO CBA3BIBACT C IIPAKTUKOW, IPYTMMH TeMaMH [JAaHHOIO Kypca,
JPYTHX U3y4aeMbIX IIPEIMETOB;

- 6€3 omMOOK BBINOJHII IPAKTUYECKOE 33/1aHHE

Hezauteno WuaukaTop AOCTUKEHUNH KOMIIETEHIIMN COPMHUPOBAH HA YPOBHE HHU-
e 0a30BOr0 U CTYAEHT 3aTPyIHSETCS] OTBETUTh HA JONOJHUTEIbHBIE
BONPOCHL. BrIcTaBisieTcs cTyAeHTy, KOTopblid He cripaBuics ¢ 50% Bo-
IIPOCOB U 3a/laHuil OmieTa, B OTBETAaX Ha JPYrHe BOINPOCHI JOMYCTHII
CyIllleCTBEHHbIE OIMOKU. He MOXeT OTBeTUTh Ha JOMOJHUTEIbHBIC
BOIPOCHI, IPEJI0KEHHbIE PENOIaBATEIEM.

B) IlIka/1a olleHUBAHUS PacyeTHO-TPauYecKOi padoThI

[IIxana oueHnBaHUA Kpurepuu onenuBanus

3auTeHo WHaukaTtop DOCTHKEHHH KOMIIETEHIMU COPMHUPOBAH Ha YpOBHE HE
HUKE 0a30BOTO.
BCC pacquI)I BBIITOJIHCHBI BepHO U UMCIOT HCO6XOIH/IMI)IG IIOSICHCHMUMS.

Hesaureno WMuaukaTtop AOCTHKEHHMA KOMIETEHIIMH c(hOPMUPOBAH HA YPOBHE HU-
e 0a30BOro.

B pacuerax momymieHbl OMIMOKH, HEOOXOIUMBIE MOSCHEHHUS OTCYT-
CTBYIOT.

3. TunoBble KOHTPOJIbHbIE 32JaHUS M HHbIE MATEPHUAJIbI, HE00X0IUMBbIE [IJIs1
OLICHKM 3HAHMH, YMECHHU, HABBIKOB, XaPAKTEPU3YIOIIMX ITanbI GopMu-
POBaHUS KOMIIETEHIUN

Kog Otansl OpMHUPOBAHUS Tunossle 3agaHus
Komnerenmuu, KOMIIETEHIIUU (oLIeHOUHBIE CpeCTBA)
MHIMKATOpa

OIIK-1 (OIIK-1.4) | Oran 1. ®opmupoBaHHE | - AUCKYCCHSI: BOMPOCHI sl OOCYKICHHUS
TeopeTHYeckoi 0a3bl 3Ha- | (METOAMUYECKUE PEKOMEHAALNH IS
HUU MIPOBEJICHUS PAKTUYECKUX 3aHSITHI)
Oran 2. dopmupoBaHue | - 1TabOpaTOpHBIE U MIPAKTUYECKHE PabO-
yMEeHHH (pemieHue 3aaadu | Thl (METOJUYECKHE PEKOMEHAALNHN IS
1o o6pasiy) IIPOBE/ICHUS 1TAOOPATOPHBIX U MPAKTHU-
YECKUX 3aHSITHI)

Oran 3. dopmupoBaHue | - pacueTHO-Tpaduueckas padota: nepe-
HaBBIKOB  TMPAKTUYECKOTO | YeHb BOIIPOCOB U 3aJ1a4 110 BapUaHTaM
UCIIOJIb30BaHUsl 3HaHWM M | (METOAMYECKHE PEKOMEHJAINH 110

YMEHHH CPC)
Oran 4. IlpoBepka ycBOeH- | - 3aIlUTa pacyeTHO-rpaduyeckoit padbo-
HOT'0 MaTepuana THI,
- BOIIPOCHI K 3a4€Ty, dK3aMeHy (TIpuio-
xeHue 1)
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MeToauveckue MaTepuaJibl, ONpeaessiiouue npouexypbl OeHUBaHUS
3HAHU, YMCHUI U HABBIKOB

JK3aMeH

[IpoBomuTCS B 3aIaHHBINA CPOK, COTVIACHO TrpaduKy ydeOHOTro mpoiecca. JK3a-
MEH IMPOXOJUT B opMe cobecenoBaHus MO OMIeTaM, B KOTOPbIE BKIIIOYAIOTCS TEO-
petudeckre BONpockl. [Ipy BBICTABIEHUU OLIEHOK YYUTHIBAETCS YPOBEHb MPUOOpe-
TEHHBIX KOMIIETEHIMN CTyJIeHTa. AYAUTOPHOE BpEMs, OTBEJCHHOE CTYACHTY, Ha
MOArOTOBKY — 30 MUH.

3auer

3adeT MpOBOAUTCS B 3aJaHHBIA CPOK, COTIACHO TpaduKy y4eOHOTO Tmporecca.
3auer mpoxoaut B (opme cobecenoBaHMs MO BOMPOCAM, B KOTOPBHIE BKIIOYAIOTCS
TEOPETHUYECKHE BOMPOCHl M 3amayva. [Ipyu BBICTABIEHWU OLIEHOK YUUTHIBAECTCA YpPO-
BEHb MPUOOPETEHHBIX KOMIETEHIUNA CTyIE€HTa. AYIUTOPHOE BpeMsi, OTBEICHHOE
CTYJIEHTY, Ha MMOArOTOBKY — 30 MUH.

PacueTrHo-rpaguueckas padora

OTO BHEAyJIUTOPHBIA BHUJ] CAMOCTOSITENBHOM paboOThl CTyAeHTOB. PacyeTHo-
rpaduueckas paboTa BKIIOYAET B ce0sl TEOPETUUECKHE BOMPOCHI U 3a7a4i, OXBAThI-
BAIOIIMX OCHOBHBIE BOIPOCHI TUCHUILTNHBI. PaboTa BHITIOIHSIETCS IO BApUaHTaM, CO-
rJIACHO TIOCIIETHEN U mpenocienHen nudpe mudpa u caeTcs Ha IPOBEPKY.

[Tocne mpoBepku pacueTHO-rpaduyeckas paboTa BO3BpalIAETCS CTYACHTaM
JUIS1 TOATOTOBKU €€ 3aIlIUTE.

3ammTa pacdyeTHO-rpaduuecKkoil pabOThl MPOBOAUTCS Ha 3K3aMEHAIIMOHHOU
CECCUU U SIBJIAETCS OCHOBAaHMEM JUJISl JOMYCKa CTYJEHTa K 3K3aMeHy W 3auery. llpu
3allMTE pacyeTHO-TpauuecKoil paboThl CTYACHTHI TOJKHBI OTBETUTH HA TEOPETHYE-
CKH€ BOIPOCHI IO TEMATUKE pacyeTHO-rpaduyecKor paboThl.
Tema: MatemaTudyeckoe NMporpaMMUPOBAHUE U METObI PEIICHUS] MHKEHEPHBIX 3a-
nad.

Jduckyceust

[Ipu npoBeneHNN TUCKYCCUU CTYJIEHTaM JJIsi OOCYKICHUsI MpeJiaratoTcsi Bo-
IPOCHI 10 TeME, OTBEJACHHONW Ha MPAaKTHUECKOe 3aHATHE (COorylacHO paboueil mpo-
rpamMmMme yueOHO# mucuuruinHbl). [Ipu oTBeTe Ha BOMPOCHI CTYJAEHTAM HEOOXOIUMO
chOpMyIMPOBATh OCHOBHBIE SKOHOMUYECKHE KATETOPUH, BBISIBUTH UX MPUINHBI.

JlaGopaTopHnasi padora

[IpoBenenue mabopaTopHBIX PabOT MO3BOJSET CTyACHTaAM yriayOUTh M 3aKpe-
MIUTh TEOPETUUECKUE 3HAHUS, PA3BUTHS HABBIKOB CAMOCTOSATEILHOTO AKCIIEPUMEHTH-
poBanus. BkiiroyaeT moJAroToBKy HEOOXOAUMBIX JIJIsl OTbITa (IKCIIEPUMEHTA) MPUO0-
pPOB, 000PYIOBaHUSI, COCTABJICHUE CXEMbI-IJIaHA OMbITA, €r0 MPOBEACHUE U OMKCa-
HUe. Yuauecss NpuoOpeTaroT YMEHUSI U HaBbIKUA, HEOOXOJMMBIE UM B IMOCJEIYIO-
el mpodeccuoHanbHON AESTENBHOCTH U CIOCOOCTBYIOT (POPMUPOBAHUIO MPUUYUH-
HO-CJICJICTBEHHBIX CBSI3€l 3aKOHOB (PU3UKH U MCCIIEyEMbIX SIBJICHUM.

[IpoBenenune n1abOpaTOpPHBIX PabOT TMO3BOJIAECT CTYACHTAM OCBOUTH OCHOBBI
MaTeMaTUYECKOr0 U UMHUTAIMOHHOTO MOJIETUPOBAHUS CUCTEM U MPOIECCOB, a TAKKE
WX aHaJlM3a Ha OCHOBE PEIICHUS TUTIOBBIX MPOGECCHOHANBHBIX 3a7a4.
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IIpakTnyeckue 3aHATUSA

[IpakTryeckue 3aHATHS — METOJ PENPOAYKTUBHOTIO 00y4YeHus, oOecrnedrnBa-
IO CBSI3b TEOPUU U MPAKTUKU, COACUCTBYIOIINIA BBIPAOOTKE y CTYJCHTOB YMEHUIA
Y HaBBIKOB NMPUMEHEHHS 3HAHUM, MOJYYEHHBIX Ha JIEKUWUU U B XOAE CaMOCTOSTEIb-
HOM paboTHI.

IIpy mpoBeneHnN MPAKTUYECKUX 3aHIATUM CTYIEHTaM IPENIaratoTCcsi BOIPOCHI
JUIs OOCYX/I€HHS 110 TeMaM, OTBEJCHHBIM Ha MPAKTHYECKOE 3aHATHE (COIVIAcHO pa-
Ooueli mporpamMme yueOHON JUCIUIUIUHBI)
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IIpunoxenue 1
Bomnpocs! k 3auery
Bomnpoce! ajst nposepkn ypoBHs 00yueHHOCTH «3HATD»
1. B 4em cocToSIT 0OCOOEHHOCTH TUHAMUYECKUX 3a/1a4 ONTUMU3ALNN?
2. IlpuBenurte mpuMepsl AMHAMUYICCKOMN 3a]a4H ONITUMU3AITIH.
3.UTo Takoe ynpaBieHUE U MEPEMEHHAs! COCTOSIHUS B TMHAMUYECKUX MOJIEISIX?
2. B ueM cocTouT METOJl IMHAMHYECKOTO MPOrpaMMHUPOBAHUSI B MHOTOIIIArOBBIX
3a7a4ax ONTUMH3ALNN?
Kak dhopmynupyercs 3a1ada no nogoopy SMIUpUYEcKux Gopmy.
['eoMeTpuyeckas HHTEpHpPETALUS 3a/1a4U OCTPOCHUS SMIIUPUUYECKON hopMy-
JIBL.
@DyHKIUYU, UCTIOJIB3YEMBbIE JJI MOCTPOCHUS SMIIUPUIYECKUX HOPMYII.
Br16op Hammyumiei pyHKIuu.
Kakoit nporiecc Ha3zpiBaeTcs ciydaiHbiM? [IpuBennTe npuMepsl.
Kak Ha mpakTuke ompeneauTh HUHTEHCUBHOCTH MOPOKAAIONIECTO MOTOKA CIIY-
YalHBIX COOBITUI?
9. Urto Ha3bIBaETCS, MIOTHOCTHIO BEPOSITHOCTH TEPEX0/1a CHCTEMBI 3 COCTOSTHUS
B COCTOSIHHE?
10.Kak coctaBisieTcsi cucTeMa JMHEHHBIX alreOpandecKuX YpaBHCHHUHA C HEH3-
BECTHBIMU TPECIIbHBIMUA BEPOSITHOCTSIMU TIO pa3MedeHHOMY rpady cOCTOs-
HUW CUCTEMBI?
11.Kak cocTaBisieTcsi CUCTEMa JMHEHHBIX anreOpandyeckux YpaBHEHUM C HEU3-
BECTHBIMU IPEEIbHBIMUA BEPOSTHOCTSAMHU 10 MaTPUILE TUIOTHOCTEW BEPOSATHO-
cTel nepexoaa?
12.T'enepupoBaHue cilydalHbIX uuceld. ['eHepupoBaHUE CIIy4allHBIX YMCEN, pac-
MPEIEJICHHBIX M0 SKCIIOHEHIIMAIbHOMY 3aKOHY paclpeeIeHUs.
13.I'erepupoBaHue CIydailHBIX yncel. | eHepupoBaHUE CIIYYalHBIX YHCEN, pac-
MPEIESIEHHBIX 110 HOPMAJIbHOMY 3aKOHY paclpeaesieHus.
14.T'enepupoBanue ciaydyaiHbix uucen. IlceBmocnydaitHeie uncna. ['eHepupoBa-
HUE TIOCIEIOBATEIbHOCTH PABHOMEPHO PACpeIEICHHBIX CITyYallHbIX YHCEIL.
15.Kak umMuUTHUPYETCS paCCTOSIHUE MEXIY IBYMsI CIy4allHBIMU COOBITHSIMU TTyac-
COHOBCKOro motoka? Kak Ha mpakTUKe ONpelesuTh WHTEHCUBHOCThH MOPOXK-
JTAOIIIETO TTOTOKA CyYaHBIX COOBITHIA?
16.Kak obGecnieunth TpeOyeMbIii BBIXOJHOW MapameTp CTaTHYECKOW MOJENH,
yopaBisis BXOAHBIMU BO3JEHCTBHSIMU Ha Hee? Hamumwure anroputm, Hapu-
CyUTE CXEMY peAIN3aALNU.
17.Kak omnpeaenutb HEOOXOAMMOE YUCIIO UTEPAIM B CTATUCTUYECKOM DKCIIEPHU-
MEHTE JIJIsl TOCTUKEHUS 3aJJaHHON TOUHOCTU?

B~ w

N ;g

Bonpocs! a1 npoBepku ypoBHs 00y4yeHHOCTH «Y METD»

1. Kak ocyuiecTBisieTcsi OMUCaHue CIy4allHOTO XapaKTepa CyTOYHBIX O0OBEMOB
BArOHONIOTOKOB 3aKOHAMHU pACIPENEIICHUs] BEPOATHOCTEW OTIMYHBIMA OT
HOPMAJIBHOTO.

2. Kak onpegensieTcsi onTuManbHasi CTpaTerusi U 1ieHa urpel. Pemenue urp B 4u-
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CTBIX CTPATETUSAX U CEIJIOBBIE TOUKU MATPUILIbI UTPBHI.
3. B xakoM ciyyae HHTEHCUBHOCTH BXOJSIIETO TTOTOKA 3asBOK CYIIECTBEHHO 3a-
BHUCHUT OT COCTOSHMI 3aMKHYTOM N-kaHanbHOM CMO? Ilepeuncnute oTimyus
3aMKHYTBIX CMO 0T pa3oMKHYTBIX.
4. Kak ocymectBuserca O0paboTKa CTaTHCTHYECKUX AaHHBIX. YacToTa, OTHOCH-
TeJIbHAs YacTOTa, INIOTHOCTh OTHOCUTEIBHONU YaCTOTBHI.
5. Kak Ha nmpakTuke ucnosb3yrorces kpurepuu coriacus Ilupcona u Koamoropo-
Ba. [IpuBenute npumep.
6. Kak ocyiecTBiseTcsl CTaTUCTUUYECKOE MOJICTMPOBAHUE CITyYalHBIX BEJIMYHUH.
CdhopmynupyiiTe MaTeMaTHYecKyr0 MOJIEib TPAHCIOPTHOM 3aaauu, HEO0O0XO-
JUMOE M JIOCTAaTOYHOE YCIIOBUSl Pa3peUIMMOCTH, CBOMCTBA CHCTEMbI OTpaHU-
YEHUM, OTIOPHOE PELICHHUE.

~

Bomnpocs! ajist npoBepku ypoBHs o0yuyeHHocTu « BJIAJIETD»
CTyzIeHT IOJIKEH BIaJETh CIIOCOOHOCTBIO PEIIATh 3a1a4u MPO(heCCHOHATBHOM
JEATEIIBHOCTH METOJIOB MAaTEMAaTHYECKOTO W HMMHUTAlMOHHOTO MOJIEIMPOBAHUA C
IIPUMEHEHUEM ITAKETOB MIPUKIIATHBIX POTrPAMM.
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BOITPOCHI K 9K3AMEHY IO JUCHUITJIMHE
Bonpoce! Ajst nposepkn ypoBHs o0yuyenHoctu 3SHATD

B dem cocToaT 0COOEHHOCTH JUHAMHUYECKUX 3aJ1ady ONTUMHU3ALUN?

YTto Takoe ynpaBieHUE U IEPEMEHHAS] COCTOSIHUSI B TUHAMUYECKUX MOJEISAX?

CdopmynupyiiTe npuHIUI onTUMaibHOCTH bennmvana

Kak dhopmynupyercs 3amada mo mogoopy SMIUPUIECKUX HOpMYI.

Bri0op Hammyumen pyHKIIUN.

Oprpadsl. OcHoBHBIE onpeneneHust. Matpuiibl oprpados. Oplenu u OpLUUKIbL.

HeopuentupoBannsie rpadsl. OcHoBHbIE onpeenenus. [lonnsiii rpadp Kn. Mart-

putisl rpadoB. ukiel, nenu. JloctukuMocTh. CBSI3HOCTb.

DinepoBbl U TAMHIIBTOHOBKI rpadbl. 3agada Ditnepa.

9. Hepesbs, nec. OcroBHoe nepeBo rpada. llukmomatuueckoe U XpoMaTHYECKOE
yucna rpada.

10.Yto moHmMaeTcs moj cucteMaMu MaccoBoro oocmyxkuBanus (CMO) u mis gero
OHU TPETHA3HAYECHBI?

11.B yeM cTouT LENb, IpeaMet 3aaaun Teopun CMO?

12.Kakue 6;10ku BkitoyaeT cxema CMO?

13. Uro noHnMaeTcst oJ XapakTepucTukoi agdexruBaoct padotst CMO?

14. Cayuaiinbiii npouecc (CIT) kakoro tuna nporexkaer B CMO?

15. Kakoii npoiiecc Ha3pIBaeTcs cirydailHeiM? [IpuBenute npumepsi.

16. Kakoii CII na3zpiBaercs MapkoBcKuM?

17. Yo npencraniusieT co0oil rpad COCTOSHHUM CUCTEMBI?

18. Kakue CII Ha3pIBatOTCSt AUCKPETHBIMU?

19.Kakue CII Ha3bIBatoTCS HEMIPEPHIBHBIMU ?

20.1aiiTe onpeneneHre cocTosiHUs 6€3 BbIxoja, 0e3 BXo/a.

21.Kakas cucteMa Ha3bIBaeTCs IPTOAMUECKOM?

22.Jlaitre onpenenenue CII ¢ nuckpeTHBIM U HEMPEPHIBHBIM BPEMEHEM.

23.Yto Ha3pIiBaeTcs, MapKOBCKOM IIETTHIO?

24.YT1o0 coboi peCTaBISIOT BEPOSITHOCTH COCTOSTHUNA?

25.Kakass MapkoBcKas 1€ Ha3bIBACTCSI OTHOPOAHON (HEOTHOPOIHOM )?

26.JlaiiTe ompezaeneHue BEPOSTHOCTEH COCTOSIHMNA CHUCTEMBI, B KOTOPOH MpOTEKaeT
MapKOBCKHI CITy4alHBIN ITPOLIECC C HEMPEPBIBHBIM BPEMEHEM.

27.Yt0 Ha3bIBaeTCs, TNIOTHOCTHIO BEPOSITHOCTH TEPEX0/ia CUCTEMbl U3 COCTOSHUS B
COCTOsIHHE?

28.]laiiTe onpenesieHre 0JHOPOIHOTO M HEOJHOPOIHOTO MapKOBCKOTO TUCKPETHOTO
MPOIIECCa C HEMPEPHIBHBIM BPEMEHEM.

29.KakoBa ¢usnueckas MHTEpIpETALNs PEACTbHBIX BEPOATHOCTEH COCTOSIHUM JHC-
KpeTHO MapKOBCKOM CUCTEMBI C HEMPEPHIBHBIM BPEMEHEM?

30.Ha kaxue kinaccel nensatess CMO B 3aBUCHMMOCTH OT XapakTepa MOTOKOB?

31.Ha kakue kiaccel geaarcess CMO B 3aBUCUMOCTH OT YHCJIa KaHAJIOB?

32.Ha xakue knaccel aenarcss CMO B 3aBUCUMOCTH OT JUCHUIUTMHBI OOCTYKHBa-
HUs?

33.Ha kakue kiaccel gensates CMO B 3aBUCHMOCTH OT OTPAHUYCHHUSI TTOTOKA 3asIBOK?

34.Ha kakue kiaccel aenarcss CMO B 3aBUCMMOCTH OT KOJMYECTBA 3TAMOB 0OCITY-

NogahkwdE

0
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KUBaHUA?

35.KT0 BnepBbie 3aHUMAICA UccaeoBaHueM MHOTOKaHanbHEIX CMO ¢ oTkazamu?

36.Kak Ha3pIBaeTCsl MOJIENb CIy4ailHOTO MpOoLiecca, MPOTEKAIOIIEro B MHOTOKaHa b-
Hoil CMO c otkazamu?

37.YT0 MOHUMAETCS TIOJT KTTIOTOKOM OOCITY>KMBaHUI» 3asIBOK?

38.Kak BeIMISIIUT pa3mMeueHHbIH rpad 1t MHorokanaiabHo CMO ¢ oTkazamu?

39.Kakue BepositHocTH cocTossHUE CMO Ha3bpIBaloTCs NPENEibHBIMU M Kako pe-
UM (QYHKIIMOHUPOBAHUSI OHU XapaKTEepPU3yIOT?

40.Yto npencrapisieT coO0 MpuBeIeHHAass THTEHCUBHOCTH BXOJISIIETO MOTOKA U Ka-
KOBa €IMHHUIIa U3MEPEHHUS ITOTO MTOKa3aTes?

41.TlepeunciauTe OCHOBHBIC IIPEACIIbHBIC XapaKTePUCTUKU PHEKTUBHOCTH (PYHKITH-
oHHpoBaHUA n-kaHaibHON CMO ¢ oTKa3aMu.

42.JlaiiTe ompeseneHrne BEPOSTHOCTEH COCTOSHHM CHCTEMBI, B KOTOPOW MPOTEKAET
MapKOBCKHI CITy4alHBIN ITPOLIECC C HEMPEPBIBHBIM BPEMEHEM.

43.]latiTe onpeneneHrne OAHOPOTHOTO U HEOTHOPOHOTO MapKOBCKOTO JUCKPETHOTO
IpolLiecca C HEMPEPHIBHBIM BPEMEHEM.

44 3amkHyTas MHOrokaHaiabHass CMO.

Bomnpocs! Ais1 npoBepku ypoBHs o0yuyennoctu YMETD

1. Kak cocraBnsieTcst cucteMa JIMHEHHBIX aireOpandyecKuX ypaBHEHUH C HEU3BECT-
HBIMU TIPEIEIBbHBIMU BEPOSITHOCTSAMHU IO pa3MEUYEHHOMY Ipady COCTOSHUM cu-
CTEMBI?

2. Kak cocraBmisieTcsi cuctemMa JIMHEWHBIX aNreOpandecKux YpaBHEHHM ¢ HEU3BECT-
HBIMU NPEIEIbHBIMU BEPOATHOCTAMU 110 MAaTPULE IUNIOTHOCTEN BEPOSITHOCTEN I1e-
pexona?

3. Ompenenure pa3MedeHHBIM rpad COCTOSHUN CHCTEMBI, B KOTOPOH MpPOTEKaeT

MapKOBCKHI CITy4alHBIN ITPOLIECC C HEMPEPBIBHBIM BPEMEHEM

@DyHKIMU, UCTIOJb3YEMBbIE JI IOCTPOECHUS SMIIUPUUYECKUX (HOPMYII.

Meton HauMeHbIINX KBAIPATOB.

["'eoMeTpuyeckas HHTEpIpPETALHNS 334a41 MOCTPOCHUS SMIIUPUIYECKON (POPMYIIBI.

B dem cocrouT mMeTOA AMHAMHYECKOTO NPOrPAMMHUPOBAHMS B MHOTOIIATOBBIX

3aja4ax ONTUMHU3ALINN?

[IpuBenuTe npuMepsl IMHAMUYECKON 3a1a4X ONITUMU3ALINH.

['enepupoBanue citydyalHbIX ynceln. [ eHepupoBaHUE CIIyYalHbIX YKCEN, pacipe-

JEJICHHBIX 110 DKCIIOHEHIUAJIBHOMY 3aKOHY PACIPENEIICHMUS.

10. I'enepupoBanme ciydailHbIX uncen. [ eHepupoBaHue CIydailHBIX YMCeN, pacipe-
JEJICHHBIX 10 HOPMAaJIbHOMY 3aKOHY PaclpeIeICHHUs.

11. 'enepupoBanue ciydaiiHbix unceln. IlceBmocnyyvaitneie uucia. I'enepupoBanue
MOCJIEA0BATEIBHOCTH PABHOMEPHO PACIIPEACIICHHBIX CITyYaHBIX YUCET.

12. Kak UMUTHpPYETCSl PACCTOSHUE MEXKIY BYMs CIy4allHBIMU COOBITUSMH ITyacco-
HOBCKOTO noToka? Kak Ha MpakTUKE ONPENeIuTh UHTEHCUBHOCTh OPOKIAOIIIE-
ro MOTOKA CIIy4YailHbIX COOBITHIA?

13. Kak obecnieuntb TpeOyeMblil BHIXOJHOM MapaMeTp CTaTUYECKON MOJENH, yIpaB-

No ok
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7511 BXOJAHBIMU BO3JICUCTBUSIMU Ha Hee? HanmuiuTe anroputm, HapucyuTe cxemy
peanuzaiuu.

14. Kak omnpenenutb HEOOXOAMMOE YHMCIIO UTEpaluii B CTATUCTUYECKOM SKCIEpHU-
MEHTE IS JOCTHOKSHHMS 3aJaHHOM TOYHOCTH?

15. Kak paccunrtaTh pedTUHT IpoeKTa B 3kcnepTuse metonoM Kemenu? Kak paccuu-
TaTh 0OBEKTUBHOCTH IKCTIEpTa?

16. Kak cocraBisieTcsi cucTeMa JIMHEHHBIX alreOpandecKuX ypaBHEHHH C HEHM3BECT-
HBIMU TPEJICTbHBIMA BEPOSTHOCTAMH II0 pa3MEYeHHOMY Tpady COCTOSHUN CH-
CTEMBbI?

Bonpocs 151 npoBepku ypoBHsi 00yuenHoctu BJIA/IETD
1. 3apana matpuna P; BeposiTHOCTEl mepexoja TMCKpEeTHOM e MapkoBa u3 1 — ro
B j — o€ cocTostHMe 3a oauH mar (i, | = 1,2). PactipenencHue BeposSTHOCTEH 110 CO-
CTOSIHUSAM B HadanbHbIM MOoMeHT t = 0 ompenensiercs Bekropom g. Haiitm : 1.
maTpully P, mepexojma memud W3 COCTOSHHUS | B COCTOSHHE | 3a JBa Iara;

01 09 -
P— , 4d=(0,7;0,3).
0,2 08
2. 3anana matpunia P; BeposiTHOCTEH mepexo/ia IUCKpETHOM 1enu MapkoBa u3 i — o
B j — o€ cocTostHMe 3a oauH mar (i, | = 1,2). PactipenencHue BeposSTHOCTEH 110 CO-

CTOSIHUSAM B HadanbHbIM MOMeEHT t = 0 ompenensiercss BektopoM g. Hantum : 1.

maTpuily P, mepexoja Iemud W3 COCTOSHHUS | B COCTOSHHE | 3a JBa Iara;
01 09 ~ _
P= , d=(0,7;0,3).
0,2 08
3. 3anana matpuiia P1 BeposiTHOCTEH nepexoia TucKpeTHOH 1ienu MapkoBa U3 1 — To
B j — oe cocTosiHue 3a oauH mar (i, ] = 1,2). PacnpeneneHue BeposTHOCTE# 1O CO-
CTOSIHUSAM B HayaibHbII MOoMeHT t = 0 ompeneinsieTcss BekTopoM g . Haittu : 1.
MaTpuily P, mepexoma Iemd W3 COCTOSHUS | B COCTOSHHE | 3a JBa Ilara,

P= 0.7 03 g =(0,5;0,5)
“los o5) ¢ AT
4. 3anana matpuna P; BeposTHOCTeM nepexoa AMCKpEeTHOU enu MapkoBa U3 1 — 1o
B j — o€ cocTosiHMe 3a oAuH mar (i, | = 1,2). PactipeneneHue BepossTHOCTEH 10 CO-

CTOSIHUSAM B HayanbHbld MoMeHT t = 0 ompenensercs Bekropom g. Haiitu : 1.

maTpuily P, mepexojma Imemud W3 COCTOSHHUS | B COCTOSHHE | 3a JBa Iara;

04 0,6 -
P = , g =(0,2;0,8).
09 01
5. 3anmana matpuiia P; BeposiTHOCTelM nepexoaa AUCKPEeTHOU 1enu MapkoBa U3 1 — 1o
B j — o¢ cocTostHue 3a oauH mar (i, | = 1,2). PactipenesieHue BeposSTHOCTEH 110 CO-

CTOAHHAM B HavyaabHBIN MOMCHT

21



t = 0 onpexnensiercsa BektopoMm g. Halitu : 1. matpuny P, mepexona uenu u3 co-

: i 09 01
CTOSIHUA | B COCTOSIHUE | 3a JiBa 1m1ara; P = : g =(0,5; 0,5).
0,2 08
6. 3amana matpuira P1 BeposiTHOCTEH mepexo1a TuCKpeTHOH 1ienu MapkoBa u3 1 — T
B j — o¢ cocTostHMe 3a oauH mar (i, | = 1,2). PactipenencHune BeposSTHOCTEH 110 CO-

CTOSIHUSIM B HadaJibHbIH MoMeHT t = 0 ompenensiercss Bektopom g. Haiitm : 1.

MaTpuny P, nmepexoga e u3 COCTOAHHA | B cOCTOsIHHE J 3a JBa IIara,

03 0,7 .
P= , g=(0,3,0,7).
09 01
7. 3anmana matpuia P; BeposiTHOCTelH nepexoaa AUCKPEeTHOU ey MapkoBa U3 1 — ro
B ] — o€ cocTosiHue 3a ofuH mar (i, | = 1,2). PacipeneiacHue BeposSTHOCTEH 110 CO-

CTOSIHMSIM B HayaJIbHBIM MOMEHT t = 0 OIIpCACIIACTCA BCKTOPOM q . Haiitu : 1.

maTpully P, mepexojma memud W3 COCTOSHHUS | B COCTOSHHE | 3a JBa Iara;

04 0,6
P= , g =1(0,9;0,).
05 05
8. 3anana matpuiia P1 BeposiTHOCTEH nepexo/ia TuCKpeTHOH 1ienu MapkoBa U3 1 — To
B j — o¢ cocTostHMe 3a oAuH mar (i, | = 1,2). PactipenencHue BeposSTHOCTEH 110 CO-

CTOSTHUSIM B HavyabHbIN MOMEHT

t = 0 onpenensiercss BekropoMm g. Haitu : 1. maTtpuny P, nepexona nenu us co-
_ ) 08 0,2 ~

CTOSIHMS | B COCTOSIHUC | 3a J1Ba mara; P = 02 08 gd=1(010,9).

9. 3amana matpwuia P1 BeposTHOCTEH nepexoma TuCKpeTHOH 1enu MapkoBa U3 1 — TO
B j — o€ cocTosiHue 3a oauH mar (i, | = 1,2). PactipeneneHue BeposSTHOCTEH 110 CO-

CTOSTHUSIM B HavaIbHbII MOMEHT

t = 0 onpenensiercs BektopoM g. Haiitu : 1. maTpuny P, nepexoaa nenu u3 co-
_ ) 06 04 .

CTOSIHUSA | B COCTOSIHHE | 3a JBa Imara; P = 07 03] g =(0,2;0,8).

10.3anana marpurna P BeposiTHOCTEl Tiepexoa TMCKPETHOH 1ienu MapkoBa u3 1 — ro
B j — oe cocTosiHue 3a oauH mar (i, ] = 1,2). PacnpeneneHue BeposTHOCTE# 1O CO-

CTOSTHUSIM B HavyaJabHbII MOMEHT
t = 0 onpenensiercs BektopoMm g. Haiitu: 1. matpuiy P, mepexona nenu u3 co-
: ) 01 09 _
CTOSIHMS | B COCTOSIHUE | 3a JiBa mara; P = , g =(0,4;0,6)
0,2 08
11.PemiTh TpaHCHIOPTHYIO 3a/1auy MpH 3aJJaHHBIX MaTpPUIIE CMEKHOCTH
4 11 31 7 200 180
2 23 9 8 100 100
ci= a= b=
86 29 20 56 30 10

7 31 18 6 ) mpemyioKeHUN %0/ u cripoce 90
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8 7 4)
Cc =
12.Pemiuth TPaHCTIOPTHYIO 3a[ady MPH 33JaHHBIX MaTPHUIE CMEKHOCTU (1 95
2

a =
MPEJI0KEHUN (98 U CIIpOCe

2 3 4)
Cc =
13.Pemuth TpaHCIIOPTHYIO 3a/ady MpPH 33JaHHBIX MAaTPHUIE CMEKHOCTU (1 25
10

(m) b:=| 20
a =
MPEeIOKEHUH 40/ u cripoce 30
14.PemuTh TpPaHCHOPTHYIO 3aJady TMpU 3aJaHHBIX MaTpUIle CMEXHOCTH
3261 35
c=|21015 a:=| 15
7 4 8 9) mpenoxKeHuu 40/ 1 cipoce
3261
¢c={2305
15.PetmuTh TpaHCIOPTHYIO 3a7ja4y NP 3a/IaHHBIX MaTPULIE CMEKHOCTHU 7489
40
35 0
b=
a=|15 30
MPEIIIOKECHUH 40/ 1 cipoce 20
3261
¢c={2305
16.PemuTh TpaHCIOPTHYIO 33724y MPHU 33JJaHHBIX MAaTPHUIE CMEXHOCTH 7489
10
50 30
b=
a=| 0 30
MPEIIIOKECHUH 40/ u cipoce 20
0261
c= 31
17.PemuTh TpaHCTIOPTHYIO 3374y MPHU 33JJaHHBIX MAaTPHUIE CMEXHOCTH 7284
1
50 30
b=
a=| 2 39
MIPEIOKCHHUH 38/ u cipoce 20
1241
c=|23
18.PemuTh TpaHCTOPTHYIO 3a7a4y MPHU 3aIaHHBIX MaTPUIIE CMEKHOCTH 3244
30
50 30
b=
a:=| 30 10

PEI0KEHUH 10/ u cpoce 20
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2343

c=5312
19.Pemuth TpaHCHOPTHYIO 3a7a4y MpH 3aJaHHBIX MATPULIE CMEKHOCTU 2142
70
90 30
b=
a=|30 20
MPpEeIOKEHUH 40/ 1 cripoce 40
20.Pemiuth TpaHCHOPTHYIO 3ajladyy TpH  3aJlaHHBIX MAaTpHUIE CMEXKHOCTH
4 215 7 20 0
2 11 6 8 100 100
Cc = a:= b=
86 29 20 56 30 10
73118 6 ) mpeayioKeHUn %0 Ju cpoce 90

21.MakcuMu3upoBaTh 3aJaHHYIO IEJIEBYI0 (QYHKIUIO Z, TpeXMEpHBI Tpaduk, Ha
KOTOPOM M300pa3uTh IJIOCKOCTU OTPaHUYEHUN U TIIOCKOCTh paccuuTaHHou [[D.
Ha rpaduke [10Ka3aTh TOYKY ONTUMYMa. 7=9x1+10x,+16x3,
18x3+15x5+12x3<360, 6x1+4x,+8x3<192,
-10x3+3x2+3x3<30, x1> 0, x> 0, x3> 0.

22 .MakcuMU3UpoOBaTh 3aJaHHYIO IeNieByl0 (QyHKIWI0 Z, TpeXMepHbI rpaduk, Ha
KOTOPOM M300pa3uTh IJIOCKOCTH OIPaHUYEHUN U TIIOCKOCTh paccuuTaHHou L.
Ha rpaduke nokazatb TOUKy ONTUMYyMa

23.7=7x1+12x,+14 X3, 28x3+25X,+22x3< 560, 4x:-40x,16X3< 100,
-10x11t30x,+5x3< 50, x1> 0, x> 0, x3> 0

24 MakcuMu3HpoBaTh 3aJaHHYIO IeJeBYI0 (PyHKIUI0 Z, TpeXMepHbI Tpaduk, Ha
KOTOPOM H300pa3uTh MIIOCKOCTH OTPaHUYEHHUM M TUIOCKOCTh paccuuTaHHon 1[D.
Ha rpaduke nmokazath TOYKy ONTUMyMa

25.7=2x11t3xo1t4x3, -5x11t6xo+7x3< 20, 8x1-9x,+10x3< 30, 11x:+12x,-13x3< 40,
x1> 0,x> 0,x3> 0

26.MakcuMu3upoBaTh 3aJaHHYIO 1EJeBYI0 (PyHKIUI0 Z, TpeXMepHbI Tpaduk, Ha
KOTOPOM M300pa3uTh MJIOCKOCTH OIPaHUYEHUN U TIIOCKOCTh paccuuTaHHou L.
Ha rpaduke nokazatb TOUKYy ONTUMYyMa

27.Z:3X1+4X2+2X3, 15X1- 1 6X2+ 1 7X3§ 120, -1 8X1+1 9X2+2OX3§ 130,
21X1‘|‘22X2-23X3§ 140, X1= O, X2> O, X3> 0

28.MakcuMu3upoBaTh 3aJaHHYIO IeNeBy0 (yHKIUI0 Z, TpeXMepHbId rpaduk, Ha
KOTOPOM H300pa3uTh MIOCKOCTH OTPAaHUYEHUM M TUIOCKOCTh paccuuTaHHou 1[D.
Ha rpaduke mokazath TOUKy onTuMyMa

29.7=3x11t4x,+2X3, 15x1+16x2-17x3< 120, 18x1-19x,+20x3< 130,
-21x1122%x,+23%x3< 140, x1> 0, x> 0, x3> 0

30.I'padpuvecku v aHATUTUIECKU PEIIUTH 3a7]a4y MaKCUMH3AIUU 1EIeBOU (DYHKIIHH
7. Hai'Tu onTUMaIbHOE PELIEHUE C YYETOM CTOMMOCTH PECYPCOB.

31.7=2,4x11+2X>, 2X1+5%< 35, 6X1+Xo< 33, 6x:1t5x,< 45, x1> 0, x> 0. CTOUMOCTD
pecypcoB C1 = 7,2; C, =5,5;C3 =8

32.B otnene k tenedgonnsix annapatoB. CpeaHee YUCIO MOCTYHAOMIUX B OTJE] BbI-
30BOB PaBHO » BBI30BOB B 4ac. BXxoaHOM mOTOK mpocreiimmii. Bpems nepero-
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BOPOB pacCHpeIeieHO MO MOKa3aTeIbHOMY 3aKOHY U B CPEAHEM COCTaBIseT |
MUHYT. ONpeaennTh:

1) BEpOSITHOCTB OTKa3a B MEPETOBOPAX;

2) abCOJIOTHYIO MPOITYCKHYIO CIIOCOOHOCTH CHCTEMBI,

3) OTHOCHUTEIIbHYIO IPOIYCKHYIO CITOCOOHOCTB;

4) cpeaHee YHCIIO 3aHATHIX alllapaTos.;

E‘lOO%

5) ko3¢ dunueHT 3arpy3ku 00opyaoBaHus K
Kak u3meHsTcst 3TH mokasarenu paboThl CUCTEMBI, €CIIU B OT/eJe J0OaBUTH €Ille
onuH ammapat? CKOJIbKO anmnapaToB HEOOXOAUMO T00AaBUTh, YTOOBI OTKA3 MOJY-
qaiu HE bonee 10 % BBI30BOB?
k=3, a =20, T =10.

33.B otrnene k tenedonubix anmnaparoB. CpeaHee YUCIO MOCTYNAOMIUX B OTAEI Bbl-
30BOB PaBHO * BBI30BOB B 4ac. BXoaHoit moToK mpocreiimuii. Bpems mepero-
BOPOB pacCHpe/IeleHO M0 MOKa3aTeIbHOMY 3aKOHY M B CPEAHEM COCTaBlsieT |
MHHYT. ONpeIennTh:

1) BEpOSITHOCTB OTKa3a B MEPETOBOPAX;

2) aOCOIOTHYIO MPOMYCKHYIO CIIOCOOHOCTh CUCTEMBI;

3) OTHOCHTEIBHYIO MPOITYCKHYIO CIIOCOOHOCTH;

4) cpeaHee YKMCIIO0 3aHATHIX alllapaTos;

K

5) xo3ddunmenT 3arpy3ku 000pyI0BaHUS :
Kak n3meHsTcst 3TH mokasarenu paboThl CUCTEMBI, €CITU B OT/eJe J0OaBUTH €Ille
onuH amnmnapat? CKOJbKO anmapaToB HEOOXOIUMO 100aBUTh, YTOOBI OTKA3 MOJY-
yaiu He 6osee 10 % BBI30BOB?
k=2, a =15, T=12.

34.B otnene k tenedonnbix anmaparoB. CpeHee YUCIO MOCTYNAONIUX B OT/IET BbI-
30BOB PaBHO * BBI30BOB B 4ac. BX0omHO# mMOoTOK mpocreiimmii. Bpems mepero-
BOPOB pacHpe/ielieHO MO MOKa3aTeIbHOMY 3aKOHY M B CPEAHEM COCTaBlsieT |
MHUHYT. ONpeIeInTh:

1) BEpOSITHOCTB OTKa3a B MEPErOBOPaX;

2) aOCOJIIOTHYIO MTPOMYCKHYIO CIIOCOOHOCTh CUCTEMBI;
3) OTHOCHTENBHYIO IPOITYCKHYIO CITIOCOOHOCTH;

4) cpeaHee YKMCII0 3aHATHIX aIlapaTos;

-100%

E-lOO%
5) ko3ddunueHT 3arpy3ku 000pyaoBaHus K
Kak u3meHsTcst 3Tu nokasarenu paboThl CUCTEMBI, €CIIU B OT/eJe J0OaBUTH €Ille
onuH anmapat? CKOJIbKO anmnapaToB HEOOXOAUMO 100aBUTh, YTOOBI OTKa3 MOJY-
yanu He 6osee 10 % BbI30BOB?
k=2, a=8, T=15
35.B otnene k tenedonnpix anmaparoB. CpeqHee YUCIO0 MOCTYHAONMIUX B OT/IET BbI-
30BOB PaBHO * BBI30BOB B uac. BXomHoi moTok mpocreiimmii. Bpems nepero-

BOPOB pacmlpeiesIeHO MO MOKa3aTeJbHOMY 3aKOHY U B CPEIHEM COCTaBisieT [
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MUHYT. ONpeaenunTh:

1) BEpOSITHOCTB OTKa3a B MEPETOBOPAX;

2) aOCOJIOTHYIO MPOITYCKHYIO CIIOCOOHOCTH CHCTEMBI,

3) OTHOCHUTEIIbHYIO IPOIYCKHYIO CITOCOOHOCTB;

4) cpeaHee YHCIIO 3aHATHIX allapaTos.;

5-100%

5) ko3 dunueHT 3arpy3ku 06opyaoBaHus K :
Kak u3meHsTcst 3Tu mokasarenu paboThl CUCTEMBI, €CITU B OT/AEE T0OaBUTH €IIIe
onuH ammapat? CKOJIbKO anmnapaToB HEOOXOAUMO T00aBUTh, YTOOBI OTKA3 MOJY-

yaiu He 6osiee 10 % BBI30BOB?
k=4, L =24, T =10.
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