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1. llepeyeHb MIAHMPYEMBbIX Pe3yJabTATOB 00yUYeHHSs 0 JUCHHUILIUHE (MOIYJII0),
COOTHECEHHBIX C IIVIAHMPYEMbIMHU Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeJIbHO
NpOrpaMMmblI

1.1. Ileau u 3agau JTUCUUILJIMHBI

Huciurnnuaa «MartemMaTu4eckoe MOACIMPOBAHUE CHUCTEM M IIPOIECCOB» HMEET
CBOCH TIICNBIO J1aTh CTYJACHTAM TMPAKTHUYECKHUE HABBIKK B OO0JACTH TOCTPOCHUS U
MPUMEHEHUsI MaTemaTuyeckux mojeneid. C 3Tol 1enbio 0co00e BHHMaHUE YACISIETCS
B3aMMOCBSI3HM JAHHOTO NIPEAMETA C APYTUMH U3y4YaeMbIMH JUCUUATIIMHAMM.

[lenssMu OCBOECHHMS Y4YeOHON MUCHUIUIMHBI «MartemMaTH4eckoe MOJIEIUPOBaHUE
CHCTEM U MPOLIECCOB) SABISIOTCA:

— O03HAKOMJICHUE CTYJCHTOB C 0A30BBIMH MOHATHSIMU MAaTEMAaTHYECKOIO arapara,
HEOOXOJUMOT0 JUISI CO3MaHUs MoJelied W HUX TMPUMEHEHUS K PEIICHUI0 Kak
TEOPETUUECKUX, TaK U MPAKTUYECKUX 3a]1a4;

— MPUBUTHE CTYJICHTAM YMEHHS U IPUBBIUKA K CaAMOCTOATEIBHOMY H3YYEHHIO
y4eOHOM JIUTEpaTyphl O MaTEMATHUKE U UCIOJIb30BaHUS UHTEPHET PECYPCOB JIsl TIOMCKA
HEe00X0oIMMON UH(pOpPMAITUH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS U  TOBBIIIEHHWE OOLIEr0  ypOBHS
MaTeMaTHYECKONW KYJIbTYPhl U HaBBIKOB PAOOTHI C Pa3IMYHBIMH CIICIIUATU3UPOBAHHBIMHU
MaKeTaMu MPUKIAIHBIX IPOTPaMM;

— BBIpa0OTKA HABBIKOB PEIICHUS MPHUKIATHBIX 33/1ad U yMEHUS CHOPMYIHPOBATh
3aJIa4uM 110 CIICIUAIBHOCTH Ha MAaTEMAaTHYECKOM S3BIKE.

1.2. Komnerenuuu odyuamwiierocsi, popMupyemMbie B pe3yjibTaTe
O0CBOCHUS TUCHMILIMHBI (MOYJIS)

HNuaukarop Pe3ysbTaThl 0OcBOeHNS YU4eOHOM IM CHUIIIMHBI

OIIK-1. CrnocobeH pemaTh HWHXEHEpPHblE 3aJayd B  NPOPECCHOHATBHON  JESATEIBHOCTH C
HCII0JIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTHUECKOI0 aHAJIN3a U MOJIETTUPOBAHUS

OIIK-1.4. Ilpumenser  Meroabl|3HATH:
MaTeMaTHIECKOTO aHam3a ¥l |- OCHOBBI MOJICTTIPOBAHUSI CHCTEM U IPOIECCOB;
MOJICJIMPOBAHUSL  JUISL  pELICHMs OCHOBBI ~ TIPEACTaBIECHUS TNPOPECCHOHANBHBIX 337a4 B

MIPUKJIaTHBIX 3az1ay B |(dopManbHOM Mpe/ICTaBICHUH;
npodecCHOHABEHOM IEATENBHOCTH |- METO/IBI PEIICHHSI TUITOBBIX MPOGECCHOHATBHBIX 3a/1a4
YMmerh:

- OCYILECTBJIATh OOOCHOBAHHBIA BBIOOP MaTEMAaTHYECKOTO
npeJcTaBieHus chopMyITHMpOBaHHON 3a1auH;

- IpOBOAWTH  TEOPETHUYECKHE M  DKCIEPUMEHTAIBHBIE
HCCJIEIOBAHMUS,

- NPUMEHATh METOABI MOJEIMPOBAHUSA CHUCTEM U IPOLECCOB IS
aHaJIM3a U pelieHns npodecCUOHATBHBIX 3aa4

Baaners:

- OCHOBHBIMH MCETOJaMH IIPCACTABJICHUA NPUKIAJIHBIX 3aJady B
MaTeMaTH4eCKOi Gopme;

- HaBBIKAMU PEIICHUS ¥ BRIOOpA METOIOB ISl THTIOBBIX 3a7ay;

- OCHOBHBIMH IIPUCMAMHU aHAJIN3a MPUKIIAIHBIX 3a/1a4

OIIK-10. Crnocoben ¢GopmynaupoBaTh W pelIaTh HAyYHO-TEXHUYECKUE 33Ja4yl B OOJACTH CBOEH
npodecCHOHaIbHON AeATETbHOCTH




OIIK-10.1

Pa3pabatriBaer MOJEIN
pelleHrs 3a7ad B HAyYHBIX
WHXCHEPHBIX UCCIICIOBAHUIX

3HATh:

JJI1| - OCHOBHBIC ITOHATHUA MCTOAOB MAaTEMATUYCCKOTO MOJACINPOBAHNA,
U |HUCIIOJIB3YEMBIX B HH)KCHCpHOﬁ IIPAKTHUKE,

- METOJIbl CHHTE3a U UCCICJOBAaHHUS MOJENEH, OCHOBBI
AQHATUTHYECKOTO W YHCJICHHOTO MOJCIHPOBAHMS, THUIIOBHIC
POLEAYPHI MIPUMCHCHHUS MPOOJIEMHO-OPUEHTHPOBAHHBIX
MIPUKJIATHBIX MIPOTrpaMMHBIX CpencTB (MathCad),
OpUEHTUPOBAHHBIX HA PEIICHHE HAy4YHBIX, MPOCKTHBIX U
TEXHOJIOTHYECKUX  3aJad B  00JacTH  NpodecCHOHATBHBIX
MHTEPECOB.

YMeTh:

- 4YUTaTh  CHEUUAIBHYIO  JIUTEpaTypy,  HCIHOJIb3YIOUIYIO
MaTeMaTHYeCKHe MOJESIN 3a1a4 €CTECTBO3HAHUS U TEXHUKH;

- TIOJIb30BAThCA JIUTEPATYpPOHl TPU CAMOCTOSITEIILHOM HU3YYCHUH
WH)KEHEPHBIX BOIIPOCOB;

- AACKBATHO CTAaBUTHh 3aJa4YMd HCCIICAOBAHHA U OIITUMHU3AIINU HaA
OCHOBE METOJIOB MaTEMaTHYECKOT'0 MOJICITUPOBAHHS;

- BI>I6I/IpaTI) nu HpI/IMCHﬂTL METOABI U KOMHI)IOTCPHLIC CUCTCMBI
MOJCIIUPOBAHUS.

Baanern:

— METOJaMHU pacyeTa MapaMeTpoB M OCHOBHBIX XapaKTEPUCTHK
MOJIEJIeH, CII0JIb3YEMBIX B IPEIMETHON 00J1aCTH;

— METOJJaMU TOCTPOEHUSI MaTEMATHYECKUX MOJIENIEH JUIs THIIOBBIX
npodecCHOHANBHBIX  33/Jay, METOJaMU MX  pElIeHUs C
UCIIOJb30BAHUEM  COBPEMEHHBIX  IPOIPAMMHBIX  CPEZACTB
KOMITIBIOTEPHOI'0 MOJIETTUPOBAHUSI.

2. MecTo 1uCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl
VYyebnass aucuuruimHa «MaTreMaTuyeckoe MOJEIMPOBAHUE CHUCTEM M IMPOLECCOBY
OTHOCHTCS K 00s13aTenbHOM yacTu biioka 1 «Jlucuumiuael (MOIyIIN)».

Kon HanMeHoBaHMEe JUCHHUIINHBI Koasl popmupyembIx

AUCHUIIJIMHBI

KOMHeTeHHHﬁ, HHIUKATOPOB

OcBauBaemasi JAUCHUIIINHA

51.0.26 Maremarnueckoe wmogenupoBanue cucrtemM wu | OIIK-1 (OIIK-1.4) OITK-10
e MPOIIECCOB (OITK-10.1)
IpenmecTBy0OIIMe THCHUTLIMHBI
| mer \
JIMCHMIJIMHBI OCBaBaeMble MapajjielbHO
| mer \
IMocaenyomue TuCHUNIHHBI
IIpakTnueckas noaroroska. IIpon3BoacreeHHas OIIK-1 (OIIK-1.4) OIIK-10
b2.0.05(I1n)
IIPAKTHKA, IPEAJANUIIIIOMHAs TPAKTHKA (OINK-10.1)
53.01 Beinonnenue u 3aInTa Beimyckuoit | OINK-1  (OIIK-1.4) OIIK-10
' KBAJTM(UKAITMOHHONW pabOThI (OINK-10.1)

3. O0beM IMCHUIJIMHBI (MOIYJIs) B 3a4€THBIX €IMHUIIAX C YKA3aHUEM
KOJIMYECTBA AKAJeMHYEeCKUX YACOB, BbI/Ie/IsieMbIX HA KOHTAKTHYIO padoTy
o0yJammxcs ¢ npenoaasareseM (1Mo BUAAM y4eOHbIX 3aHATHIA) 1 HA
CaMOCTOSAITEIbHYIO Pa00Ty 00y4YAKOIIHXCS




3.1. PacnpenesieHue o0bemMa y4eOHOH TUCUMILIMHBI HA KOHTAKTHYIO padoTy ¢
NnpenoaaBaTejieM U CaAMOCTOSATEIbHYI0 padoTy 00y4aromuxcst

Bun yae6Ho# paGoThl Bcero yvacos o Kypcbl
y4eOHOMY IIJIaHy 4
OO61ast TpyA0eMKOCTh IUCHUTUIHHBIL:
- 4acoB 216 216
- 3a4ETHBIX €qUHUIL 6 6
KonrakTHasi pa6oTa 00y4arommxcs 23 23
¢ mpenojaasareseM (Bcero), 4acoB
U3 Hee ayOumopHbvle 3aHAMUS, 8Ce20 23 23
B T.4..
JIEKIIUU 8 8
NPAKTUYECKUE 3aHATHS 8 8
nabopaTopHbBIE PaOOTHI 4 4
KA 0,4 0,4
KD 2,6 2,6
CamMmocTosiTeJIbHAs TMOATOTOBKAa K JK3aMeHaM B 10,4 10,4
NMepHo/I IK3aMEeHAUMOHHOM cecCuM (KOHTPOJIb)
CamocrosiTesibHas padoTa (Bcero), 4acoB 182,6 182,6

B T.4. HA BBIIIOJTHCHUC:

KOHTPOJIBHON pabOThI

pacueTHO-rpaduuecKoit paboTh 18 18

pedepara

KYpCOBOi1 pabOThI

KyPCOBOTO IIPOEKTA

Buibl NpOMEKYTOYHOTO KOHTPOJISI k3, 3a K3, 3a

Texyuuit KOHTPOJIb (BUA, KOJTHUYECTBO) PI'P(1) PI'P(1)

4. Coaep:xkanue JUCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3nesiam) ¢ ykazaHueM OTBeJIE€HHOT0 HA HUX KOJMYECTBA AKAJeMUYEeCKUX YACOB H
BHU/I0B YUEOHBIX 3aHATHI

4.1. Tembl 1 KpaTKoOe coJiep:KaHuE Kypca

Pa3znen 1. BBenenue B MaTeMaTu4eckoe MoieJIMPOBaHHe
OcCHOBHBIC TIOHATHS M OIpPEACICHUSA. 3aJadyd MOJCIUPOBAHHUS (PU3MUESCKUX
MPOIIECCOB M TEXHOJOTHMYECKHX CHUCTEM. Maremarudeckas MoJeilb  00OBbeKTa
MOJICTTUPOBAHUS, KIacCH(UKAIMI MOJEIICH; OCHOBHBIC OTambl MOJCIMPOBAHMS,
TpeOOBaHUS, MPEIBIBISICMbIE K MATEMAaTHUSCKUM MOJICIISIM.

Pa3nen 2. MaremaTu4eckoe NporpaMMiupoBaHue
3agaun  JOUHEWHOro  mnporpammupoBaHus. OcHOBHasi  3ajada  JIMHEHHOTO
nporpamMmMupoBaHusi. CUMIIJIEKC-METO/I PEIICHUS 3a/1a4l JTUHEHHOTO MPOrpaMMHUPOBAHMUSL.
TpaHncnoptHasi 3amada. 3aauvl HEJIMHEWHOTO MPOrpaMMHUpPOBaHUs. MeToa MHOXKUTEIEH
Jlarpanxka. I'pagueHTHbIE METOABI ONTUMHU3ALMU. JlMHaAMUUYECKOE NPOrpaMMHUPOBAHUE.
[Tonsitue 00 onTUMaNLHOM yrpaBieHUH. [[puHIMI ONTUMATBHOCTH.

Paznen 3. MeToabl penieHusi MHKeHEPHBIX 3a/1a4
OcHOBBI TEOpUM MOrpelmIHOCTEN. YKCIEHHBIE METOMbl PEIICHUS CKAISIPHBIX
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ypaBHEHUU. UNCIIEHHbIE METOAbI PEUICHUS] CUCTEM JIMHEMHBIX U HEJIMHEWHBIX YPABHCHUU.
AnmnpokcuManus QyHkiuil. Metoq HauMMEHBIIMX KBaAparoB. HHTepnoaupoBaHue
¢bynkuuid. YncneHHoe uHTEerpupoBaHue. UHMCIEHHbIE METOJbl PEIICHUsT OOBIKHOBEHHBIX
muddepeHnanbHbIX ypaBHEHUNA. YMCIEHHbIE METONbI PEIICHUS CHUCTEM YpPaBHEHUU B
YaCTHBIX MPOU3BOIAHBIX.

4.2. Copep:kaHue IMCHUILIHHBI (MOIYJIfA), CTPYKTYPHUPOBAHHOE M0 TEMaM

Hasganus pa3nenos u tem Bceero Bup! yueOHBIX 3aHATHIA

4acoB I10 KoHnTtakTHas pabora Cp

ydeObHoMYy | (AyauropHas paboTa)
TTaHy JIK I13 JIb

Pasnen 1. BBenenue B MaTeMaTH4eCcKOe MOJIEIMPOBAHUE 22 2 20
Paznen 2 Cnyuaiinbie BCIINYUHBI. JIeMEHTBI

MaTeMaTU4eCKOu CTaTUCTHKHU. Maremaruueckoe 66 2 2 1 61
MIPOrpaMMUPOBAHHE

Paznen 3 Teopus urp. Teopus rpadoB U 3IEMEHTHI

TeOprur MapKOBCKHX MPOIIECCOB M CHCTEM MAacCOBOTO 69 2 4 2 61
00CITyKHBaHU

Paznen 4. Teopus mnpusstus pemenuil. CereBoe 45.6 2 2 1 40,6
TUTAHUPOBAHUE U YIIPABJIICHHE 3alacaMu

KA 0,4

K9 2,6

KonTposib 10,4

Bcero 216 8 8 4 182,6

4.3. TemaTuka NpaKTHYECKUX 3aHATHIA

Tema mpakTU4eCcKOro 3aHsITHSI KonnuecTBo yacos
Paznen 2 CayuaiiHble BeNMYUHBL. DJIEMEHTHl MAaT€MaTH4YECKOW CTaTHCTHUKHU. 9
MatemaTuueckoe NporpaMMHpOBaHUE
Paznen 3 Teopust urp. Teopus rpagoB u s1eMeHTH Teopun MapKOBCKUX 4
IPOIIECCOB U CUCTEM MAaCCOBOT'O OOCIYKUBAHMUSL.
Paznen 4. Teopus npunstus pemenuil. CeTeBoe IIaHUPOBAHUE U yIIpaBICHUE 5
3armacaMu
Bceero 8

4.4. TemaTnka JadopaTopHbIX padoT

Tema mabopatopHOl paboTHI KonnuecTBo yacos
Pasnen 2 CayuwaiiHble BETUYMHBI. DJEMEHTHl MaTEMaTHUECKON CTaTHUCTHUKH. 1
MaTtemaTtnueckoe nporpaMMIUpOBaHUE
Pazgen 3 Teopust urp. Teopus rpadoB u 2IeMEHTH TeOpuHU MapKOBCKHX 2
IIPOIIECCOB M CUCTEM MAacCOBOI0 00CITY)KHBaHUSI.
Paznen 4. Teopus npunsaTus pemennii. CeTeBoe MIIAHUPOBAHUE U YIIPABIICHHE 1
3armacaMu
Bcero 4

4.5. Temaruka pacuyeTHO-TpaguuecKux pador
Tema: MaremaTnueckoe NpPOrpaMMHPOBAHUE M METOJbI PELICHHUS HHXEHEPHBIX
3ajad.




5. YueOHo-MeTOANYeCcKOE 00ecniedeHue I CAMOCTOATEIbHOI padoThl
00y4aImuxcs no JUCUUIIMHE (MOTYJII0)

5.1

PacnpeesieHue 4acoB M0 TeMaM U BHAaM CAMOCTOSITEJIbHOH padoThI

Pa3nensl u TeMEI

Bcero yacos o
y4eOHOMY IUIaHY

Bua camocrosiTensHOM paboThI

Paznen 1. BBenenue B 20 CamocTosATeNnbHOE H3Y4€HHE OTIENbHBIX TEM

MaTeMaTHUYeCKOE MOJECIUPOBAHNE yueOHoIi nuTeparypbl. BoilonHeHue pacueTHo-
rpaduveckoii  paborel.  IlomroroBka K
IIPOMEXYTOUYHOM aTTecTallul M  TEKYLIEMY
KOHTPOJIIO 3HAHUMU.

Paznen 2 Cny4daitHble BETUUUHBI. 61 CamMOCTOsITETbHOE HM3YYEHUE OTACIBHBIX TEM

DneMeHThl MaTEMAaTHYECKOU y4eOHOI1 uTepatypsl. BrinoiaHeHne pacyeTHo-

CTaTUCTUKU. MaTreMaTuueckoe rpadpuueckoit  pabotel.  IloaroroBka K

[IPOrpaMMUpPOBaHKE OPOMEXKYTOYHOM aTTecTallMd U TEeKYyLEMY
KOHTPOJIIO 3HAaHUMU.

Pazgen 3 Teopust urp. Teopus 61 CamocTosiTeIbHOE HM3YYEHHE OTICIBHBIX TEM

rpadoB U 3IEMEHTHI TEOPUU yueOHoI uTeparypbl. BoimonHenue pacueTHo-

MapKkoBCKUX POLECCOB U rpapuueckoii  paborel.  IlogroroBka K

CUCTEM MacCOBOTO IPOMEKYTOUHOM aTTeCTalud U TEKYyLIEMY

00CITy)KUBaHHS. KOHTPOJIIO 3HAHUH.

Pazpnen 4. Teopust npunsaTUS 40,6 CamocTosiTeIbHOE HM3YYEHHE OTIECIbHBIX TEM

pemenuii. CereBoe yueOHOM JuTepaTyphl. BrinmoaHenue pacueTHo-

IJIJAHUPOBAHUE U YIIPaBJICHUE rpadpuueckoit  pabotel.  IloaroroBka K

3armacaMu MIPOMEXYTOYHON aTrTecTalul M TEKYIIEeMY
KOHTPOJIIO 3HAHUM.

Bceero 182,6

5.2,

Ilepeyennb y4eOHO-METOAMYECKOTO O0ecTIeYeHUs IJIsl CAMOCTOSITEIbHOMI

paﬁoTbI CTYACHTOB C YKAa3aHUEC MECTA UX HAXOXKIACHUSA:

- yueOHas uTeparypa — Oubnuoreka guinana

- METOAMYECKUE PEKOMEHAALIMH 110 BBITIOJHEHUIO paCyeTHO-TpapuyecKoil paboThl;
- METOAUYECKUE PEKOMEHAAINH 110 CAMOCTOSITENIbHON paboTe — callT punana.

6. doH/1 OLIEHOYHBIX CPEACTB /JIsl NMPOBeJAEHNsI MPOMEKYTOYHOM aTTeCTAIUN
00y4arIuXCcs Mo JUCHHUILIMHE (MOTYJII0)

Bua onieHo4HBIX CpesicTB

KonnuectBo

Texkymmii KOHTPOJIb

PI'P

1

KypcoBas pabota

Y4eOHBIM MJIAHOM HE NPEIYyCMOTPEHO

KypcoBoii npoekT

Y4eOHbBIM IJIAHOM HE TPETYCMOTPEHO

IIpoMe:KyTOYHBII KOHTPOJIb

DK3amMeH

1

3ayeTr

1

®doH/ OLICHOYHBIX CPEJICTB MPEACTABJICH B MPUJIOKEHUHU K paboueil mporpaMme.

7. IlepeyeHb OCHOBHOM M IONOJHUTEJIbHOM JUTEPATYPbI

7.1 OcHOBHasl JIUTEpaTypa

ABTOpBI
P, 3arnaBue H3naTenscTBo, roj Komuu-Bo
COCTABUTENIH
JI1.1 | Tony6era H.B. | Maremarnueckoe wmone- | Cankr-IlerepOypr Jlanb, | DJIEKTPOHHBIN




aupoBanue cucreM U | 2016. - 192 c. - Pexxum gocrty- | pecypc
MPOIIECCOB: y4eOHOE MMOo- | ma:

codue http://e.lanbook.com/book/768
25
JI1.2 | Cosont C.A., | Marematuueckoe Moje- | PoctoB-na-/lony: PI'VIIC, | DnekTpoHHBII
Kynpkun AT mupoBanue cuctem U | 2017. - 172 c. - Pexxum mocty- | pecype
MIPOLIECCOB : yueOHoe Mo- | ma:
cobue https://e.lanbook.com/book/12
9321
JI1.3 | BacuieHko, Marematnueckoe Moje- | Cankr-IlerepOypr:  TII'VIIC, | DnekTpoHHBIH
M.H. aupoBanue cucreM U | 2016. - 61 c. - Pexxum noctyma: | pecypc
npoieccoB : yueOHoe 1o- | https://e.lanbook.com/book/91
cobue 103

7.2 JlonoiHUTEIbHAS JIUTEpaTypa

JI2.1 | C.B. Kapaces, | Matematuueckoe wmoje- | HoBocubupck: CI'YIIC, 2020. | DnekTpoHHBIN
J.B. Ocwurmos, aupoBaHue cucreM U |- 136 c. - Pexum noctyma: | pecypc

J.A. CuBuikuii. | mporeccoB Ha TpaHcmop- | https://e.lanbook.com/book/16
Te : ydeOHOe mocobue 4609

JI2.2 | T'op6aueB, [I.B. | Matemaruueckoe wmoje- | Cankr-IletepOypr: III'YIIC, | DnexTpoHHBIH
Horukos, C.B. | mupoBanme cucrem u | 2017. - 54 c. - Pexxum noctyma: | pecypc
nporieccoB : yueOHoe mo- | https://e.lanbook.com/book/10
cobune 1571

8. Ilepeuenn pecypcoB HH(POPMALMOHHO - TEJIEKOMMYHMKALMOHHOM CeTH
"UHTepHeT'", HE00XOAUMBIX VISl 0CBOCHMS JUCHUILIMHBI (MOIYJIs1)
1. OduumaneHelil cait duinana
2. DnexTpoHHas OMOIMOTEYHAs CUCTEMA
3. IouckoBeie cucreMsl «Sumexcy, «Google» anms moctyma K TeMaTHYECKHM
MH(POPMAITMOHHBIM PECypCaM.

9. Meroanyeckue ykazaHus /151 00y4ar0IMXCS 10 OCBOCHHIO TMCIHUIIIMHBI

1. JleKuuOHHBIE 3aHSATHS COCTaBJSIOT OCHOBY TEOPETUYECKOro OO0y4YeHHs,
BKJIIOYAIOT B ce0s CHCTEMaTU3UPOBAHHBIE OCHOBBI 3HaHUM MO  JUCLMILUIUHE,
KOHIICHTPUPYIOT BHUMaHuE O0y4aroluXcs Ha Haubosee CIOKHBIX U Y3JIOBBIX BOINpPOCaX.
CryneHTaM peKOMEHIyeTCsl KOHCIEKTHUPOBaTh IMpeajaraeMblil mMaTepuai, AJjs 3TOro Ha
3aHATUAX HEOOXOAMMO UMETh MUCbMEHHBIC TPUHAIIICKHOCTH.

2. IIpakTrudeckue M 1abOpaTOPHBIC 3aHITHS SIBISIFOTCS JTOTIOJHEHUEM JIEKITMOHHBIX
KypCOB M CaMOCTOSITENIbHOW pabOThl O0y4aromuxcs, a TakKKe CPEICTBOM IPOBEPKH
YCBOCHHUS MMM 3HAHWM, 1aBa€MbIX Ha JICKIMU U B MPOIECCE M3YyUCHHUs PEKOMEHIyeMOi
nuTepatypsl. [IpakThuueckne 3aHATHS BKIIOYAIOT PEIICHUE 3aJad pa3Horo ypoBHs. [lpu
MOJTOTOBKE K TMPAKTHYECKUM 3aHATHSIM 1O TUCIUIUIMHE HEOOXOTUMO O3HAKOMHTHCS C
JICKIIMOHHBIM MaTepUAIOM Ha COOTBETCTBYIOIIYIO TEMY.

3.CamocTosTensHas paboTa CTYIACHTOB MO H3YYCHHIO JUCIHUIUIMHBL SBISETCS
OCHOBHBIM BHUJOM YYEOHBIX 3aHATHI. YMEHHE CaMOCTOSTEIbHO pabdoTaTh HEOOXOIUMO
JUIA YCIIEUIHOTO OBNaJCHHUS KypcoM. B pamkax camMoCTOATEenbHOW padOThl CTYIEHT
JIOJKEH BBIMOJHHUTH pacueTHo-rpaduueckyio pabory. BapuanT pacuerHo-rpaduueckoi
paboThl BHIOMpAETCs B COOTBETCTBUM C MOCHEAHEW HUPpoil mmdpa 3a4eTHON KHUKKU
CTyJAeHTa. BplmomHeHne u 3ammTa pacdyeTHO-Tpapuueckod  padoThl  SBISIFOTCS
HETPEMEHHBIM YCIIOBHEM Ul JIOMycKa K 9K3aMeHy. Bo Bpems BBINOJHEHHS PacyeTHO-
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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

rpadguueckoil paboThl MOXKHO MOJYYUTh FPYIIIOBLIE WIM UHAUBUAYAJIbHBIE KOHCYJIbTAIIUH
y npernojaBaTes.

10. Ilepeyenb uH(POPMAITMOHHBIX TEXHOJIOTHIA, IPOTPAMMHOI0 00ecriedeHUusI U
HHE(OPMANMOHHBIX CIIPABOYHBIX CHCTEM, HCIIOJIb3YeMbIX MPH OCYIIECTBJICHHHU
00pa30BaTeIbHOIO NMpoIecca Mo TUCIUTITHHE

[Tpu ocymecTBiIeHnH 00pa30BATEIBHOTO MpoIecca MO AUCHUTUIMHE UCIIOIB3YIOTCS
cnenyrone nHOOPMAITMOHHBIC TEXHOJIOTUHA U TIPOTPAMMHOE 00CCTICUCHHE:

- JI7Is1 IPOBEICHUS JICKITHH, IEMOHCTPAIMH MPE3CHTAINI 1 BEJICHHS HHTCPAKTUBHBIX
saasituii. MS PowerPoint;

- JI71s1 BBITIOJTHEHUS JJabopaTopHBIX padoT - Microsoft Office 2010 u BeiIe.

- JUISl CaMOCTOsITENhbHOUM paboThl cTyaeHToB: Windows 7 u Boitie, Microsoft Office
2010 u BpIIIC.

[IporpammHuoe obecriedeHue /st IPOBENCHUS MPAKTUYECKUX 3aHSATUM:

— I'paduueckuii pexakrop MS Excel,;

— IIporpammel kommbtoTepHoit MaremaTrku MathCAD.

— Microsoft Office Professional 2007 (muien3ust Ne 43571763 ot 06.03.2008)

— Mathcad Education-Student Edition Term (cyOmuieH3MOHHBIA TOTOBOPOT
10.11.2017 Ne Tu000200126)

IIpogeccunonanbubie 6a3bl JAHHDBIX,
HCMOJIb3yeMble ISl U3yYeHUs TUCHUIINHBI (CBOOOIHBIN 10CTYII)
1. O6mepoccuiickuii Marematuueckuii moptan (uHopmarmoHHas cucTema) -
http://www.mathnet.ru

2. Mathcad — oOyJaronui pecypc -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

3. Ilopran UHTEINIEKTYaJlbHOTO II€HTpa — HaydyHou Oubnuorexku wum. E.U.
OBcsiTHKMHA

https://library.narfu.ru/index.php?option=com content&view=article&id=500&Item
1d=569&lang=ru

11. Onucanne MaTepUAJbHO - TEXHU4€CKOH 0a3bl, HEOOXOAUMOM
JJIS1 OCYLIeCTBJIEHHS 00Pa30BaTeJIbHOI0 MPOLecca Mo IMCHUIIINHE

11.1. TpeOoBaHus K ayAUTOPUAM (IIOMeEIIEHUAM, KAOMHETAM) JIJIsl IPOBEACHUS
3aHATHI ¢ YKa3aHNEM COOTBETCTBYIOLIEr0 OCHALIEHUS 3aHSTHI ¢ yKa3aHHeM
COOTBETCTBYIOIIEr0 OCHAIIEHHUS

VYueOHas ayauTopusi Uil TMPOBEACHHUS YUYEOHBIX 3aHATHUN, MNPETYCMOTPEHHBIX
nporpaMMoi crenuanuTeTa (MPOBEACHUE 3aHATHH JIGKIIMOHHOIO THIA) - KaOWHET
«Marematukuny, aynuropust Ne 619. CnenuanusupoBaHHasi MeOeIb: CTOJbl YYEHUYECKUE -
23 WT., CTyJbsl yYCHUYECKHE - 46 MIT., JOCKA HACTEHHAas - | MIT., CTOJI mpenoaaBaTens - 1
HIT., CTYJ npenoAaBaTens - 1 mT. TexHuueckue cpeacTBa oOydeHHs: MePEeHOCHOM IKpaH,
MEPEHOCHON TPOEKTOp, HOYTOYK. Y4eOHO-HAIrJISIIHBIE TOCOOMS - KOMIUIEKT IIJIAaKaTOB,
IIpE3eHTALUN.


http://www.mathnet.ru/
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
https://library.narfu.ru/index.php?option=com_content&view=article&id=500&Itemid=569&lang=ru
https://library.narfu.ru/index.php?option=com_content&view=article&id=500&Itemid=569&lang=ru

11.2. IlepeyeHnb J1a0OPATOPHOTO 000PYA0BAHUSA

VYyebHast ayauTopusi i1 TPOBEICHUS YUEOHBIX 3aHITHH, MPETyCMOTPEHHBIX
nporpaMMoii crieranurera (MpoBeACHUE 3aHATHH CEMUHAPCKOTO THUIA, TPYIIOBBIX U
VMHIMBUAYAIBHBIX KOHCYJIbTAIMMA, TEKYIIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluu) -
Jlabopatopuss Kommnbrotepusiii kiacc Ne 1, aymuropust Ne 408. Cneumanu3upoBaHHAs
MeOeIb: CTOJIbl YYeHHUECKHE - 33 MIT., CTYJbsl yUeHU4YecKue - 43 mrT., TocKa HacTeHHas - 1
LIT., CTOJ Ipenojasaressa - 1 wr., cTyn npenogaBarens - 1 mT. TexHuueckue cpeacrna
oOy4eHHs: KOMIBIOTEPHI - 22 mT., BUAeonaHens - 1 mrt. IIporpaMmmHoe oOecrieueHue -
Microsoft Office Professional 2010. Mathcad 14.
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CUCTEM U ITPOLECCOB
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1. IlepeyeHb KOMIIETEHUMH ¢ YKa3aHUEM 3TanoB UX GopMUPOBaHUS B Mpollecce
O0CBOCHHS Y4eOHOM TUCHUIINHBI

OIIK-1.

CnocobeHn pemiaTh

1.1. IlepeyeHb KOMIIETEHIIU I

HHXCHCPHBIC

3agadn B

npodeccuoHanbHON

ACATCIBHOCTH C HCIIOJIB30BAHUCM MCTOIJOB CCTCCTBCHHBIX HAYK, MAaTCMATHYCCKOI'O
aHaJIn3a U MOJACIIMPOBAHUA

HNupukatop OIIK-1.4. IIpumenser MeTObI

MAaTEMATHYCCKOI'O0 aHaJIn3a H

MOJICTTUPOBAHUS JJIsl PEIICHUS MPUKIAIHBIX 33/1a4 B TPOPECCHOHATBHON ACSITENbHOCTH
OIIK-10. Crnocoben ¢opmyaupoBaTh W peIIaTh HAYYHO-TEXHUYECKHUE 3aJa4d B

o0jactu cBoeil MpodeccuoHaNbHOMN AeATeIbHOCTH
HNuauxarop OIIK-10.1. PazpabGateiBaeT Moenu A peUICHHs 3a/1a4 B HAYYHBIX U

WH)XCHEPHBIX MCCIEIOBAHUAX

1.2.

O0CBOCHHMS Y4eOHOI TMCIUIINHBI

Jranbl GOpMHUPOBAHNS KOMIIETEHIUII B MpoLecce

HaunmeHnoBanue 3Tama

Conep:xanue 3Tana

(BubI yueOHOM padoThI)

Koasbl popMmupyembix Ha ITane
KOMIIeTeHIHil, THINKATOPOB

Oran 1. d®opmupoBaHue
TEOPETHUECKOM 6a3bl
3HAHUU

Jlekuuu,

naﬁopaTopHHe 3aHATHUA

camocCTosiTelIbHas  paboTta
CTYJICHTOB C TEOpETUYECKOU 0a30ii,

OIIK-1 (OITK-1.4)
OITK-10 (OIIK-10.1)

Oran 2. @opMupoBaHuUE
yMEHUI

JlaboparopHas paboTa, MpaKTUYECKHE

3aHATUA

OIIK-1 (OITK-1.4)
OITK-10 (OIIK-10.1)

YCBOCHHOT'O MaTCpHualia

pa60TBI, 3a4€CT, OK3aMCH

Oran 3. dopmupoBanue | BeimoigHeHne pacdeTHO-TpadUIecKoi OIIK-1 (OIIK-1.4)
HaBBIKOB  MPAKTHYECKOro | paboThI OIIK-10 (OIIK-10.1)
WCIIOJIb30BAaHNs 3HAaHUN U

yMEHUH

Oran 4. [Tposepka | 3amuTa pacueTHO-TpaduIecKoit OIIK-1 (OIIK-1.4)

OITK-10 (OTIK-10.1)

2. OnucaHue nokasartejeid M KpuTepueB OLIEHUBAHUSI KOMIIETEHI[UIT HA
Pa3JIMYHBIX 3Tanax ux (popMupoBaHMs, ONMCAHME HIKAJ OLIEHUBAHUS

2.1. Iloka3aTean U KpUTEPUU OLICHUBAHUSA KOMIIETEHIUI
HA Pa3JIMYHbIX ITanax ux opMmupoBaHus

Oran Kon [Tokazarenu Kpurepun Crioco6s1
dbopMUPOBaHUS | KOMIIETCHIIUH, OILICHUBAHHUS OILICHKHU
KOMTICTCHITHH WHKATOP KOMITCTCHITHIA

Oran 1. OIlK-1 - MOCEIIEHNUE | - HAIMYUE KOHCIIEKTA | Y CTHBIA OTBET
dopmupoBaHue (OIIK-1.4) | NeKIMOHHBIX 3aHATHIA; | JCKIUHA MO  BCEM
TEOPETUUECKOU OIIK-10 - BelIeHHWE KOHCIEKTa| TeMaM, BBIHECEHHBIM
0a3bl 3HAHMI (OIIK-10.1) | mexuui; Ha JICKITMOHHOE

- y4yacTue B | 00CyX/IeHHE;

o0CyXKIeHUU - QaKTUBHOE Yy4YacTHe

TEOPETUUECKHUX CTyIEeHTa B

BOIIPOCOB  TeM  Ha | 00CYyXICHUHU

Kaxkaou TEOPETUYECKUX

nabopaTopHO paboTe | BOIPOCOB;
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Ortan 2. OIIK-1 - pemieHMe  3aJad | - 3aJadyd  PEIICHBbI | pelIeHue
dopmupoBaHue (OIIK-1.4) | npakTUYEeCKOro BEPHO; MPAKTUIECKHIX
yMeHUH (pelieHune OIIK-10 3aHATHUA, - yCTENIHOE | 3a7a4 Ha
3a/1a4u mo | (OIIK-10.1) | -BeIONHEHHE CaMOCTOSITCIIBHOE MPAKTHKE,
o0pasiry) J1a00paTOPHBIX pabOT | BBHITTOJIHECHUE OT4YeT o
nabopaTopHbIX paboT | J1abopaTopHOIA
pabore
Oran 3. OIIK-1 - HAJIMYUE NIPABUIBHO | - pac4yeTHO- | pacyeTHO-
dopMupoBaHue (OIIK-1.4) | BBIIOJHCHHOM rpadgudeckas paborta | rpadudeckas
HaBbIKOB OIIK-10 pacueTHo- nMeeT pabora
MPaKTUYECKOTO (OIIK-10.1) | rpaduueckoii pabOThI | MOJIOKUTECIBHYIO
WCII0Ib30BAHUS peLeH3H1I0 u
3HAHUU U YMEHUH JIONYIIeHa K 3al[UTe
Ortan 4. [Iposepka OIIK-1 - yCIIEIIHAas 3auTa - OTBETHI Ha BCE YCTHBIN OTBET
YCBOEGHHOTO (OIIK-1.4) | pacuetHo- BOIPOCHI IO
MaTtepuana OIIK-10 rpadudeckoit paboThl; | pacueTHO-
(OIIK-10.1) | -3auer rpadudeckoii padore;
-3K3aMeH - OTBETHI HA OCHOBHBIE
U IONIOJTHUTEIIbHBIE
BOIIPOCHI 3a4eTa,
JK3aMeHa
2.2. Kputepuu ouleHMBaHUs KOMIETEHIHI 10 YPOBHIO UX ¢(hOPMHUPOBAHHOCTH
Kon YpoBHU c(HOPMUPOBAHHOCTH KOMIETSHUIUN
KOMITETEHITHH, . . .
0a30BBIN cpenHuit BBICOKHIA
WHIUKATOP
OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.4) — OCHOBBI — YBEPEHHO OIEepUpyeT | — CBOOOIHO OIepupyeT
MaTeMaTHYECKOTO OCHOBHBIMH TIOHSTHSIMH | OCHOBHBIMU MOHITUSIMH
aHaiusa U | MaTeMaTUYECKOTO MaTeMaTUYeCcKoro aHajau3a Hu
MOJIETTUPOBAHUS; aHanm3a U | MOJICTUPOBAHMS,

— OCHOBHBIC IOHATHUA | MOACINPOBAHNA, TCOPECTUICCKOTO "

TEOPETHYECKOTO TEOPETUYECKOTO U | DKCIIEPUMEHTAILHOTO

WCCIICJIOBAHMUS, 9KCIIEPUMEHTAILHOTO HCCIICIOBAHMI.

— OCHOBHBIE IIOHSITUS HCCHeILOBaHHﬁ. YMmerth:

OKCHEPUMECHTAIILHOTO Ymern: — cBOOOJIHO MIPUMEHATH

MCCIIEI0BAHMUS. — YBEPEHHO TPUMEHSTH | METObI MaTeMaTH4eCKOTO

Ymersb: METO/IbI aHalM3a W MOJEIUPOBAHUS

— YaCTUYHO [PUMEHATH MaTEMaATHYIECKOI'O I OIIMCaHUusd HW  aHaJIu3a

METO/IbI aHaym3a U | TEXHUYECKUX CUCTEM u

MaTeMaTHYECKOTO MOJCIINPOBAHUSA JJIsL YCTpOﬁCTB, a TakKXe 151

aHam3a | | OTIMCAaHUA ¥ aHaIW3a | pelleHus] MHKCHEPHBIX 3aJad

MOJIETUPOBAHUS JUIs | TEXHUYECKUX CHUCTEM U | B npodecCuoHATBHOM

ONMCAHMS M aHajm3a | YCTPOHCTB, a TakXKe JJs | eATENbHOCTH;

TEXHUUYECKUX CHUCTEM WU | PELICHHS HHXXEHEPHBIX | — CBOOOIHO IIPpUMEHATH

YCTPOMCTB, a Takxke Jyis | 3a1a4 B | METOJIBI TCOPETHYECKOTO U

penIeHnss WHXXECHEPHBIX npoQeCcCHOHATBHOM 9KCIIEPUMCHTAIBbHOTO

3a7a4 B | ACATCILHOCTH, HUCCIIECIOBAaHMH.

npodeccuoHanbHOM — YBEpPEHHO TNpuUMEHATH | Biaaers:

JOEATEIIbHOCTH, METOBI — cBOOOIHO BJIAJIETh

— YaCTMYHO MNPHUMEHATH | TECOPETUICCKOTO U | HOBEHIINMU

METO/IBI JKCIIEPUMEHTAIILHOTO MaTEeMAaTHYECKUMU METOAAMHU

TECOPETUYCCKOIO U | UCCIICIOBAHHM. HCCIIeOOBAHMS, KOTOpBIC
Buanern: MOTYT IIPUMEHATHCS B
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AKCTIEPUMEHTAIBHOTO — YBEPEHHO BIAJETh | 00JIaCTU €ro JesTEIbHOCTH,
UCCIICTOBAHHH. HOBEHILIUMHU HaBBIKAMHU paboThI c
Biaajers: MaTeMaTHYECKUMU MPHUKIIaTHBIX maKkeTaMmu
— YaCTHYHO METO/IaMH mporpaMMm Tpu  pabore Ha
COBPEMEHHBIMU HCCIe0BaHMs, KOMITBIOTEPE;
MaTeMaTH4eCKHUMHU METO/IaMH — MaTeMaTH4YeCKUMU
METOaMH TEOPETHUUECKOTO U | METOJaMU u
HCCIIeI0BaHMS, AKCTIEPUMEHTAIBHOTO BBIYMCIIUTEIIbHBIMU
METOaMH HCCIe0BaHMs, KOTOPHIE | CPEACTBAMU  TIPU  PELICHUU
TEOPETHIECKOTO U | MOTYT MIPUMEHATHCS | TPOPECCHOHANIBHBIX 3a]1a4;
AKCIIEPUMEHTAILHOTO JUTSt pELICHUS | — KyJIbTYpOi MBIILUICHHUS,
UCCJIEIOBAHMSI, KOTOPbIE | MH)KEHEPHBIX 3a/lad B | CIIOCOOHOCTBIO K 000OILEHUIO,
MOTYT MPUMEHSTHCS | TPOPECCHOHATHHON aHaJIn3Yy, BOCIPUSITHIO
TUTS penieHus | 1esATeIbHOCTH. nH(OPMAIIHH.

WH)KCHEPHBIX 3a/1a4 B

npodecCHOHATbHON

JIESTEITLHOCTH.

OIIK-10 3HaTh: 3HaTh: 3HaTh:

(OIIK-10.1) - OCHOBHBIC TIOHSATHS | - OCHOBHBIE IIOHSATHS | - OCHOBHBIE ITOHATHS METOJIOB
METO/IOB METOJIOB MaTeMaTHYeCKOTo
MaTeMaTU4eCKOro MaTEeMaTUYeCKOro MOJICIIUPOBAHUS,
MOJICIIUPOBAHUS, MOJICITUPOBAHUS, UCIOJIb3YEMBIX B WHKEHEPHOM
HCIIOJIB3YEMBIX B | HCITOJIb3YEMBIX B | PAKTHUKE;

WH)KEHEPHOW MPAKTHKE. | MH)KEHEPHOM MPaKTHKe; | -  METOAbl ~ CHHTE3a |
YmMmernb: - METOAbl CHHTE3a W | UCCIICIOBAHUSA MOJIETIEH,
- YUTaTh CIEUUATBHYIO | HCCTIEOBAHUS OCHOBBI ~aHAJTUTHYECKOTO H
JTUTEpaTypy, MOJICIIeH, OCHOBBI | UACIIEHHOTO MOJIEJTUPOBAHMS,
HCTIOJB3YIOMIYIO AQHATUTUYECKOTO U | TUTIOBBIE MPOLEAYPbI
MaTeMaTUYECKHe YUCJICHHOTO MIPUMEHEHUS npoOJIeMHO-
MoJIeNn 3a/1a4 | MOJEIUPOBAHMUS, OpPUEHTUPOBAHHBIX
€CTECTBO3HAHUS Y | THTIOBBIC  TIPOIEAYPHI | IPUKIATHBIX  MPOTPAMMHBIX
TEXHHKU; NPUMEHEHUS CpEICTB (MathCad),
- MOJIH30BaTHCS | TPOOIEMHO- OPUEHTHUPOBAHHBIX Ha
JIUTEepaTypon P | OPHEHTUPOBAHHBIX pelieHue
CaMOCTOSTEIILHOM TIPUKJIQTHBIX HAy4YHBIX,  TMPOCKTHBIX |
W3YYCHUU WH)XCHEPHBIX | IPOTPAMMHBIX CPEJACTB | TEXHOJNOTHYECKMX  3ajad B
BOIIPOCOB. (MathCad), obmacTi  MpodhecCHOHATBHBIX
Baanern: OpUEHTUPOBAHHBIX Ha | HHTEPECOB.
— METOJlaMH pacueTa | perieHue Ymersb:
napaMeTpoB U | HAyYHBIX, IPOCKTHBIX U | - BBIOUpPATh W MTPHUMEHSTH
OCHOBHBIX TEXHOJOTHYECKHX 3a/1a4 | METOJI W  KOMITBIOTEPHBIC
XapaKTePUCTHK B 00JacTH | CUCTEMBI MOICTTUPOBAHUSI.
MoJIeTIeH, po¢eCcCHOHATBHBIX Baaners:
HCIIOJIb3YEMBIX B | HHTEPECOB. — METOJIaMU pacuera
MPEAMETHOM 00JIaCTH. Ymersb: mapamMeTpoB M OCHOBHBIX
- QJIeKBaTHO CTaBHUThH | XapaKTEPUCTHUK MOJIETIeH,
3a/1a4d UCCJICIOBAHMS M | UCTIONB3YEMBIX B TPEIMETHON
ONTUMU3AINH Ha | obnacTu;
OCHOBE METOJOB | — METOJAaMHU  TIOCTPOCHUS
MaTeMaTH4ECKOro MaTEeMATHYECKUX MOJIEIEH TS
MOJICITUPOBAHUS. TUTIOBBIX TPO(ECCHOHATBLHBIX
Baanern: 3a/1a4, METOJIaMU UX PEIICHUS
— MeTOJaMH pacueTa | ¢ HCIIOTh30BaHUEM
MapaMeTpoB U | COBPEMEHHBIX TMPOTPAMMHBIX
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OCHOBHBIX CpeACTB KOMIIBIOTEPHOTO
XapaKTEPUCTHK MO/JICITUPOBAHHUS.

MOJETIeH,
HCIIOJIb3YCMBIX B
npeMeTHOM 001acTH;

— METOJaMUu
TIOCTPOCHHS
MaTEMaTHYCCKUX
MOJIeNICH U THITOBBIX
npodeccnoHaTbHBIX
3a1a4, METOJaMH  HX
peleHus c
UCIIOJIb30BaHUEM
COBPEMEHHBIX
NPOTPaMMHBIX CPEJICTB
KOMITHIOTEPHOT'O
MOJICITUPOBAHHSI.

2.3. Ixaabl oueHnBaHus POPMUPOBAHUS MHIMKATOPOB 10CTHKEHUS

KOMIIeTeHIIMI

a) llIkajsa oueHMBaHUA IK3aMeHa

[IIxana orteHnBanus

Kpurepuu onienuBanus

OLICHKA «OTJIHYHO»

Bce unaukaTopbl 1OCTHKEHUN KOMIIETEHIIMH C(OPMHUPOBAHBI Ha BBHICOKOM
YPOBHE U CTYJIEHT OTBEUYAET Ha BCE JOMOJHUTEIbHBIE BOIIPOCHI.
Teopernueckoe cojaepkaHue AUCHUIUIMHBI OCBOEHO IIOJIHOCTBIO, 0e3
npo6enoB. CTyI€HT JEMOHCTPUPYET MOJIHOE COOTBETCTBUE 3HAHUM, YMEHUN
W HABBIKOB IIOKA3aTCIIIM W KPUTCPHUAM  OLCHUBAHHUA HWHAWKATOPOB
JOCTH)KEHUS] KOMIIETEHIIMM Ha (OPMUPYEMOM JUCLHUIUIMHOM ypOBHE.
OnepupyeT NpuOOPETCHHBIMU 3HAHUSIMHU, YMEHUSMH W HaBBIKAMH, B TOM
quciae B CUTYalMsX MOBBIIMIEHHON CIOXHOCTH. OTBeYaeT Ha BCE BOMPOCHI
Owinera 0e3 HAaBOJAIIMX BOIPOCOB CO CTOPOHBI mpemnojaasarens. He
UCTIBITHIBACT 3aTPYAHEHUN INpU OTBET€ Ha JIOMOJIHUTEIbHBIE BOIPOCHI.
3ajady peumsa IpaBuIbHO.

OIICHKA «XOpOo1o»

- OIMH WHIUKATOpP JOCTHKEHUS KOMIIETEHIIMU C(HOPMUPOBAH Ha BHICOKOM
YPOBHE, a IPyroil HHAUKATOP TOCTHKEHHUS KOMIIETCHIINH CPOPMUPOBAHBI HA
CPEHEM YPOBHE;

- BCE MHAMKATOPHI JOCTHKEHUM KOMIETSHIIMH C(OPMHUPOBAHBI Ha CPEIHEM
YPOBHE, HO CTYJEHT apryMEHTHPOBAaHHO OTBEYAET Ha BCE JOIMOIHUTEIbHbBIC
BOIIPOCHI;

- OJIMH WHJUKATOp JOCTH)KCHUU KOMIETEHIIMH C(HOPMHUPOBAH HA CpEHEM
YpOBHE, a JApyroil Ha 0a30BOM ypOBHE, HO CTYAEHT YBEPEHHO OTBEYaeT Ha
BCE€ JIOMOJHUTEIbHBIE BOPOCHI.

Teopetnueckoe coJiepKaHWE JUCHUIUIMHBI OCBOEHO TIOJHOCThIO, 0e€3
npo6esnoB. CTyIeHT JeMOHCTPUPYET MOJIHOE COOTBETCTBHE 3HAHUN, YMEHUN
W HaBBIKOB TIOKAa3aTelsiM M KPUTEPUSIM OIICHUBAHUS HWHIUKATOPOB
JOCTMXKEHHUSI KOMIIETEHIIMM Ha (HOpPMHUPYEeMOM JHUCIUIUIMHON YpOBHE.
OnepupyeTt npuoOpeTeHHbIMU 3HAHUSAMHU, YMEHUSIMHU U HaBBIKAMH; €T0 OTBET
MPEJICTABISIET TPAMOTHOE H3JI0OXKEHHE Y4eOHOTO MaTepuana Mo CYyIIECTBY;
OTCYTCTBYIOT CYLIECTBEHHbIE HETOYHOCTH B (HOPMYIHUPOBAHHM MOHSITHIA,
MPaBUJIbHO TPUMEHEHbl TEOPETHYECKUE TOJOXKEHUS, MOATBEPKICHHbIE
npumepamu. Ha aBa TeopeTndeckux BOIpoca CTYIEHT J1ajl MOJHbIE OTBETHI,
Ha TPEeTHHl - MpU HABOASIIMX Bompocax mpenojaBatens. [lpu orBere Ha
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JONOJHUTECIBHBIC BOITPOCHI JOIMYCKACT HCTOYHOCTH. Banaqy PCUINII.

OIICHKa
«KYHOOBJICTBOPUTEIIEHO»

- Bce uHAMKATOPHI JOCTHXKEHUH KOMITIETEHIIMU COPMHUPOBAHBI Ha 6a30BOM
YPOBHE;

- OJIMH WHJAWKATOp JOCTHXEHHS KOMIETeHIMH cHOopMUpOBaH Ha 0a30BOM
YPOBHE, IPyroil Ha CpeJHEM yPOBHE, HO CTYICHT 3aTPYAHSACTCS OTBETUTH Ha
JIOTIOJTHUTEIHHBIE BOIPOCHI.

Teoperndeckoe conepkaHWe TUCHUIUIMHBI OCBOGHO YacTHYHO, HO
npobiemMbpl  HE  HOCAT  NPUHOMOHAIbHOrO  Xapakrtepa.  CTyaeHT
JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHWH, YMEHUI M HaBBIKOB
MOKa3aTeasiM M KPUTEPUSM OIICHWBAHUS HMHIUKATOPOB  JOCTHXKEHUS
KOMIIETCHIIMH Ha (OPMHUPYEMOM JUCHUILUIMHOM YPOBHE: JIOMYCKAIOTCS
3HAYUTENbHbIE OMIMOKM, NPOSBIAETCS OTCYTCTBUE 3HAHMM 1O psay
BOIIPOCOB. 3aTpyAHSETCS OTBeYaTh Ha JOMOJIHUTENbHBIE BOIPOCHL 3anady
pert Ha 50%.

OLIEHKA
«HEYIOBJIETBOPUTEIHHOY

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH C(bOpMHpOBaHBI Ha YPOBHC HMKC
0azoBoro u CTYACHT 3aTpyAHACTCA OTBECTUTH HA JOIIOJHUTCIbHBIC BOIIPOCHI.
TCOpeTI/I‘ICCKOG COACPIKAHUC MUCHUIITIMHBI OCBOCHO YaCTHUYHO. CTy,Z[eHT
ACMOHCTPHUPYCT ABHYIO HCAJOCTATOUYHOCTh HJIU IMOJTHOC OTCYTCTBHC 3H21HPII>1,
YMeHI/Iﬁ 1 HAaBBIKOB HA 3a/laHHOM YPOBHC C(i)OpMI/IpOBaHHOCTI/I HHIUKaTOpPOB
JOCTHIXKCHHA KOMIICTCHIIMH.

0) IlIkana oneHUBaAHUS 3a4eTa

[Ixama onieHnBaHus

Kpurepuu onenuBanus

3auTeHo

Bce nHAMKaTOphl AOCTHXKEHMH KOMITETEHLIMU C(OPMHUPOBAHBI HA YPOBHE HE
HUKe 0a30BOT0 M CTY/IEHT OTBEUYAET HA JOMOJHUTEIbHBIE BOIPOCHI

-IIPOYHO YCBOWJI IPEyCMOTPEHHBIN IPOrpaMMON MaTepHa;

- IPaBUJILHO, apTYMEHTUPOBAHO OTBETUII HA BCE BOIPOCHI;

- TOKa3ajn TINIyOOKHE CHCTEeMaTH3MpPOBAHHBIE 3HAHUSA, BIAJIeeT NpUEMaMHU
pacCyX/JeHHUsI U COIMOCTaBIISIET MaTepual U3 Pa3HbIX HCTOYHUKOB: TEOPHUIO
CBA3BIBAET C IPAKTUKOH, JAPYTMMH TeMaMu JaHHOIO Kypca, JIpYyrux
M3Yy4aeMbIX MIPEIMETOB;

- 6e3 o1MOOK BBHIIOJIHUII MPAKTHUECKOE 3aJJaHHe

Hezaureno

Bce wuHauKaropbl IOCTH)KEHUN KOMIETEHIMHM C(HOPMHpPOBaHBI Ha YpPOBHE
HUKe 0a30BOro M CTYJIEHT 3aTpyJHsETCs OTBETUTh Ha JIONOJHHUTEIbHbIC
BOIIPOCHI.

BeicTaBnsiercs cTyAeHTy, KOTOpbIN He cripaBuiics ¢ 50% BOIIPOCOB U 3aaHUN
Ousiera, B OTBETaxX Ha JIPyrHe BOIPOCHI IOMYCTUII CyIleCTBeHHbIe omnoku. He
MOXXET  OTBETUTb HA  JONOJHUTEIbHBIE  BOIPOCHI,  IPEUIOKECHHbBIE
MIPENOIABATEIIEM.

B) llIkaJjia oeHMBaHMA PacyeTHO-TPaduUYecKoil padoThl

IIIxana oneHUBaHUA

Kpurepun onieHuBaHUs

3auteHo

Bce MHAMKATOPBI JOCTIKEHHUIH KOMIIETEHIIMKM C(HOPMUPOBAHBI HA YPOBHE HE
HUKe 0a30BOrO.
BCG paC‘-ICTI)I BBIITOJIHCHBI BepHO U UMCHOT HeO6XO}II/IMBIC ITOSICHCHUA.

Hezaureno

Bce wHamkatopel MOCTHKEHHH KOMIIETCHIIMH C(HOPMHUPOBAHBI Ha YpPOBHE
HUKe 0a30BOrO.
B pacuerax gomyuieHsl OMIHMOKH, HEOOXOIUMBIEC MOSICHEHUST OTCYTCTBYIOT.

3. TumnoBbie KOHTPOJIbHbIE 32/IaHUSI M HHbIE MATePHAJIbl, He00X0AUMBbIE ISl
OlleHKH 3HAHWI, yMEHHUI1, HABBIKOB, XapPAKTEePHU3YIOIIHUX ITANBI

(GopmupoBaHus KOMNIETCHIUI

\ Kon \ Otanbl HOPMUPOBAHKS KOMIIETEHIIUN \ Tumnossie 3amaHus
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KOMIICTCHIIHH, (o1IEHOYHBIE CPECTBA)

WHMKATOpa
OIIK-1 Otan 1. DopMHUpPOBaHUE TEOPETHUECCKON | - TUCKYCCHSI: BOIIPOCHI IS OOCYKIECHUS
(OIIK-1.4) 0a3bl 3HAHUUT (MeTomMuecKue peKOMEHIAMH IS
OIIK-10 MIPOBEICHUS TPAKTUUCCKUX 3aHSITHI)
(OIIK-10.1) Oran 2. @opMupoBaHHe YMEHHUH | - nabopaTopHbIe paboThI
(petieHue 3a1a4uu 1Mo oopasiry) (MeToaMuecKue peKOMEHAAlMH s
MIPOBEJICHUS JIAOOPATOPHBIX 3aHSATHIN)
Oran 3. @opmHpoBaHUE HABBIKOB | -  pacueTHO-rpaduueckas  paboTa:
IIPAKTUYECKOI'0 MCII0JIb30BAaHUS 3HAHMN | IEPEUYEHb BONPOCOB W  3aj4ady IO
U yMEHUH BapHaHTaM (MeToanueckue
PEKOMEHIallUN )
Oran 4. IlpoBepka  yCBOGHHOTO | -  3alllUTa  pacYeTHO-TpaduIecKou
Marepuaia paboTHI;

- BONPOCHI K 3a4eTy, 53K3aMeHy
(mpunoxenue 1)

4. MeToauyecKkue MaTepuaJibl, ONpeaeasiolie Mpoueaypbl OLeHUBAHUS
3HAHUI, YMEHUI U HABBIKOB

JK3aMeH

[IpoBoaMTCS B 3a/laHHBIA CPOK, COTJIACHO TpaduKky yuyeOHOro mpoiecca. JK3aMeH
npoxoauT B ¢hopme codeceloBaHus MO OuieTaM, B KOTOPbIE BKIIIOYAIOTCSI TEOPETUUECKUE
Bonpochl. Ilpu BBICTaBIEHMM OIEHOK YYHUTHIBACTCS YPOBEHb IMPHUOOPETEHHBIX
KOMITETEHIIUN CTYJeHTa. AyJAUTOPHOE BPEMSsI, OTBEJIEHHOE CTYICHTY, Ha MOArOTOBKY — 30
MUH.

3auer

3adeTt MPoOBOJAUTCA B 33JJaHHBIN CPOK, COTIIACHO rpaduKy ydeOHOro mpoiecca. 3a4eT
poxoJuT B (popme cobecenoBaHus MO BOMPOCaM, B KOTOPBIE BKITFOUAIOTCS] TEOPETHUECCKUE
BOIPOCH W 3ajada. [Ipu BBICTABICHUW OIICHOK YYHUTHIBACTCS YPOBEHBH MPHOOPETECHHBIX
KOMITETCHIIMHA CTyJICHTa. AyJIUTOPHOE BpeMs, OTBEICHHOE CTYACHTY, Ha TOATOTOBKY — 30
MUH.

PacuerHo-rpaguueckas padora

DTO BHEAyJIUTOPHBIA BUJI CAMOCTOSATEIBHONW pabOThl CTyAeHTOB. PacuerHo-
rpaduyeckass paboTa BKIOYaeT B ce0d TCOPETHYECKHE BONPOCHI M 3aJlauu,
OXBaTBHIBAIOIIMX OCHOBHBIC BOIIPOCHI JUCIUIUIMHBLI. PaboTa BBIMOIHSACTCS IO BapHaHTaM,
COTJIaCHO TOCJEIHEH U peAnocaeanel nudpe mudpa u caaeTcs Ha MPOBEPKY.

[Tocne mpoBepku pacueTHO-Tpaduueckas paboTa BO3BpaIlaeTCsl CTYACHTAM IS
MIOATOTOBKM €€ 3alluTe. 3aluTa pacueTHO-rpaduyeckol pabOThl NPOBOJUTCS HA
AK3aMEHAIMOHHOW CECCUU U SIBJISIETCSI OCHOBAHMEM JUISl JOMYCKA CTYJIEHTa K JK3aMEHY.
[Ipu 3amure pacyeTHO-rpaduUUecKoil pPabOThI CTYIAEHTHI JODKHBI OTBETUTH HA
TEOPETUYECKHUE BOMIPOCHI IO TEMATHUKE pacueTHO-rpaduueckoit paboThI.

TemaTtuka pacuyeTHo-TpaduuecKoii padoThI
MaremaTuyeckoe nporpaMMUPOBAaHUE U METO/IbI PEIICHHS] MHKEHEPHBIX 3a/1a4.
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JAuckyccus

[Tpu mpoBeaeHUU TUCKYCCHH CTYACHTAM JUIsl OOCYXKICHUS TPEIIararoTCss BOIPOCHI
10 TeMe, OTBEACHHOM Ha MPaKTUYECKOe 3aHATHE (CorjlacHO padodeii mporpaMmMe yueOHOU
JUCIUTUIUHB ).

IIpakTnyeckue 3aHATHS

[TpakTHyeckue 3aHATHS — METOJ] PEIPOIYKTUBHOTO 00y4YeHHsI, 00eCTIeYnBaIOIINI
CBSI3b TEOPUU U MPAKTUKH, COJCHCTBYIOMINN BHIPAOOTKE Y CTYJCHTOB YMEHUN U HaBBIKOB
MPUMEHEHUS 3HAHUHN, TTOJYYEHHBIX HA JICKIIUU U B XOJI€ CAMOCTOSITEIbHON pabOTHI.

[Tpu mpoBeneHnU NPaKTUYECKUX 3aHATHI CTyIeHTaM Ipe/IaraloTcs ABa BUAa 3a/1a4
M0 TeMaM, OTBEJICHHBIM Ha MPAKTUYECKOE 3aHITHE:

- TUTIOBBIC 3aj]aud, 00pa3ilbl, PEHICHUS KOTOPBHIX ObUIM PACCMOTPEHBI Ha JICKIIHH,
IIPU UX PEIICHUH MPUMEHSETCS] OJJHO MpaBuiio ((popmyia, 3aKOH);

- 33/1a4y, TpeOyIOLMe JJisl PEIICHUs] MPUMEHEHUSI HECKOJIbKUX IpaBui (hopmyi,
3aKOHOB), MOCTpoeHUs rpadgukoB. Kak mpaBumio, oOpa3ubl Takux 3aJad Ha JIEKUUAX HeE
paccMaTpuBarOTCA.

JlabopaTopHnasi padora

[TpoBenenue abopaTOpHBIX pabOT MO3BOJISIET CTYIEHTAM YIIIyOUTb U 3aKpEHUTh
TCOPETUYECKHE 3HAHUS, PAa3BUTHUS HABBIKOB CAMOCTOSATEIHHOTO IKCIEPUMEHTHPOBAHUS.
Bxitoyaer MOATOTOBKY HEOOXOMUMBIX JUIsI  ONbITa  (IKCIIEPUMEHTa) TPUOOPOB,
00Opy/IOBaHUs, COCTaBIEHHE CXEMBI-IJIaHa OIbITa, €ro TMPOBEICHWE U OIMHCaHHUE.
VYyamuecss mpuoOpeTaroT yMEHHsT W HaBBIKM, HEOOXOJUMBbIE UM B MOCIEAYOIIEH
NpOPECCUOHAIBHON  JI€ATEIbHOCTH M CHOCOOCTBYIOT  (DOPMUPOBAHHMIO MPUYHUHHO-
CJIEJICTBEHHBIX CBSI3eH 3aKOHOB (PU3UKH U UCCIIETyEMBIX SBICHUH.

[IpoBenenue Js1abopaTOpHBIX pPabOT TMO3BOJSET CTYJAEHTaM OCBOUTH OCHOBBI
MaTeMaTUYeCKOT0 U MMUTAIIMOHHOTO MOJIEIMPOBAHUS CUCTEM M MPOILIECCOB, a TAKXKe UX
aHaJIM3a Ha OCHOBE PELICHUS TUIIOBBIX MPO(ECCHOHATBHBIX 3aa4.
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Ipuiaoxenue 1

BOITPOCHI K 3AUYETY
Bonpocs 7151 npoBepku ypoBHsi 00yuyeHHocTH «3HATD»

1. B ueM cocTodT 0COOCHHOCTH AMHAMUYECKUX 337a4 ONTUMU3ALNN?

2. [TpuBenute mpuMepsl TUHAMHYECKOH 3a7a4i ONITUMHU3ALINH.

3.Yto Takoe ynpaBJieHHE U IEPEMEHHAsl COCTOSHUS B AMHAMUYECKUX MOJEIISX ?

2. B uem cocTrout MeTo AMHAMHYECKOTO POTPaMMHUPOBAHHUSI B MHOTOIIIArOBBIX
3a/1a4ax ONTUMHU3ALIH?

3. Kak ¢popmynupyetcs 3agaua mo moadopy SMIOUPUUECKUX POPMYII.

4. ['eomeTpuyeckas HHTEpHpETalUs 3aJadyd IOCTPOEHUS SMIHUPUYECKOU
(opMyIbL.

5. OyHKIMH, UCTIOIB3YyEMbIE AJI1 IOCTPOCHUS IMIUPUUYECKUX (POPMYII.

6. Br16op Hammyuieit GyHKIUU.

7. Kaxoit npornecc HazbiBaeTcs cinydaiiHbiM? [IpuBeuTe npuMepsl.

8. Kak Ha mpakTuke ONpeneauTh HHTCHCHUBHOCTH IMOPOXKIAIOMIETO IMOTOKa
CIIy4ailHBIX COOBITHI?

Q. UT0 Ha3bIBACTCS IUIOTHOCTBHIO BEPOSTHOCTH NEPEXO0AA CUCTEMBI U3 COCTOSHHUS

B COCTOSIHHE?

10. Kak cocraBnsercs cucTeMa JHHEWHBIX anreOpanyecKux ypaBHEHUH C
HEU3BECTHBIMHU TIPEJETbHBIMU BEPOSITHOCTAMH 10 pPa3MEUEHHOMY rpady COCTOSHUN
CUCTEMBI?

11. Kak cocraBisieTcsi CUCTEMa JHHEHHBIX alreOpanvyecKux YpaBHEHUH C
HEU3BECTHBIMHU MPEJEIbHBIMA BEPOATHOCTSMU MO MAaTpULE IJIOTHOCTEH BEPOSITHOCTEU
nepexoaa’?

12. T'enepupoBaHue CIy4yailHBIX 4YHUCEN. | €HepUpOBaHHUE CIIyYalHBIX YHUCEN,
pacupeiesIEeHHbIX 110 3KCIIOHEHIIUAIBHOMY 3aKOHY PacHpeIeIeHUs.

13. T'enepupoBaHue CcINydalHBIX 4YHCEN. | eHepupoBaHHE CIy4yalHBIX YHCEIl,
pacupeeseHHbIX 110 HOPMaJIbHOMY 3aKOHY PaclpeiesICHuUs.

14. T'enepupoBaHue CITy4alHbBIX quces. [IceBnociyyaiinbie qucia.
['eneprpoBaHue NOCIEA0BATENBHOCTH PABHOMEPHO PACIPEIEIEHHBIX CIIy4ailHbIX YHCEIL.

15. Kak wumuTHpyeTcs pacCTOSIHUE MEXIy JBYMS CIy4alHbIMU COOBITUSIMU
yaccOHOBCKOro notoka? Kak Ha mpakTuke onpeaeauTh UHTEHCUBHOCTD MOPOXKAAIOIIETO
MOTOKA CIIyYaiHbIX COOBITHIA?

16. Kak oGecneunTh TpeOyeMbI BBIXOJAHOW MNapameTp CTaTUYECKOW MOIEIH,
yHOpaBJisisi BXOJHBIMU BO3JEHCTBUAMM Ha Hee? Hamuiiure anroputm, HapucyiTe cxemy
peanu3anuu.

17. Kak omnpenenuTh HEOOXOJUMOE YHCIO HWTEpallui B CTaTUCTUYECKOM
AKCIIEPUMEHTE JUIsl TOCTHUKEHUS 3aJaHHOM TOYHOCTH?

Bomnpocs! AJis1 npoBepku ypoBHst 00yuyeHHOcTH «YMETbD»
1. Kak ocymiecTBisieTcsi onucanue ciay4yailHOro XapakTepa CyTOYHBIX 00BEMOB
BArOHOIIOTOKOB 3aKOHAMM PACIPEIEIICHNS BEPOSITHOCTEN OTIIMYHBIMU OT HOPMAJIBHOTIO.,
2. Kak ompenensercsa ontumanbpHas CTpAaTeTHWs M LeHA Wrpbl. PemeHune wurp B
YUCTBIX CTPATETUAX U CEJIOBBIE TOUKU MATPULIbI UTPHI.
3. B kakoMm cily4ae MHTEHCHUBHOCTH BXOJSIIETO IOTOKA 3asBOK CYIIECTBEHHO
19



3aBUCUT OT COCTOSIHUM 3aMKHYTOM N-kaHambHOM CMO? Ilepeuncnure OTIMYMSA
3aMKHYTbIX CMO OT pa30MKHYTBIX.

4, Kak ocymectBiasiercss OOpaboTka CTaTUCTHYECKUX JaHHBIX. YacroTa,
OTHOCUTEJIbHAS YaCTOTa, IJIOTHOCTh OTHOCUTEIBHOM YacTOTHI.

S. Kak Ha mnpakTuke WHCHONB3YIOTCS KpuTepuu corjacusi Ilupcona wu
Konmoropoga. [IpuBenure npumep.

6. Kak ocymiecTBisieTcsi CTaTUCTUUECKOE MOJICIUPOBAHKE CITyYalHBIX BEJIUYHUH.

1. ChopmynmupyiiTe  MaTEeMaTHYECKyI0O  MOJEIb  TPAaHCIOPTHOW  3ajadd,

HEOOXO0JIMMOE U IOCTAaTOYHOE YCJIOBHUS Pa3pelIMMOCTH, CBOMCTBA CUCTEMbI OIPAHUYCHUH,
ONOPHOE pEelICHUE.

Bomnpocs! ajis1 npoBepku ypoBHs o0yuyeHHoct «BJIAJIETD»
CTyIeHT [OJDKEH BIaAETh CIIOCOOHOCTBIO pEIIaTh 3akadd Ipo(hecCHOHATBHOU
NEATEIBHOCTH  METOJOB MAaTEMAaTUYECKOIO Y HMMUTALMOHHOIO MOJCIMPOBAHUA C
[IPUMEHEHUEM ITaKETOB IIPUKIIAIHBIX [IPOrPAMM.

BOIIPOCHI K DK3AMEHY

Bomnpocs! ajis1 npoBepku ypoBHs o0yueHHocTH «3HATDH»

1. B yeM cocToaT 0COOCHHOCTH AMHAMUYECKUX 337a4 ONTUMU3ALNH?

2. Yo Takoe ynpaBlieHUE U IEPEMEHHAs! COCTOSIHUS B TMHAMHYECKUX MOJEISAX?

3. CdopmynupyiiTe npuHLIMN onTUMaIbHOCTH benniMana

4, Kak popmynupyercs 3aaua 1o noadopy SMOUPUIECKUX (HOPMYII.

S. Br10op Hammyunieit GpyHKIUU.

6. Oprpadsbl. OcHoBHble omnpenenenus. Marpuubsl oprpados. Opuenu u
OPLIUKIIBI.

7. HeopuentupoBannbie rpadsl. OcHoBHbIe onpenenenus. [lomubiit rpad Kn.
Martpuisl rpados. Lukisl, enu. JloctuxumMocTsb. CBI3HOCTD.

8. DlinepoBhl U TAaMIIIBTOHOBKI rpadbl. 3agada Ditepa.

Q. Hepesbs, aec. OcTtoBHOE AepeBo rpada. LlukinomMaTuueckoe 1 XpoMaTHYECKOe

yucia rpada.

10. Yrto moHmMaeTcs moja cucteMaMu MaccoBoro oocmyxuBanus (CMO) u mns
YEro OHU MPEJHA3HAYEHBI?

11. B d4em cTouT 1eib, npeameT 3aaauu Teopurn CMO?

12.  Kakwue 650ku BitoyaeT cxema CMO?

13. UYrto moHMMaeTcs noj Xxapakrtepuctukont agpdextuBHocTH padbotel CMO?

14.  Cayuaiinsiii npouecc (CII) kakoro tTuna npotekaer B CMO?

15.  Kakoii npoiiecc Ha3pIBaeTcs ciydailHeiM? [IpuBeanTe npumMepsi.

16.  Kakoii CII Ha3siBaeTcst MapkoBcKuM?

17.  Yto mpencrasmusieT co0oit rpad) COCTOSTHHUIN CHCTEMBI?

18.  Kakwue CII Ha3bIBatoTCs TUCKPETHBIMU?

19. Kaxkwue CII Ha3bIBatoTCs HEMPEPHIBHBIMU?

20.  JlaiiTe ompeneneHue COCTOSIHUA 03 BbIX0/a, Oe3 BXOJa.

21. Kakas cucreMa Ha3bIBae€TCs SProAUYECKOM?

22.  Jlaiite onpexnenenue CII ¢ TucCKpeTHHIM U HEPEPHIBHBIM BPEMEHEM.

23. Uro HazwiBaeTcs MapKOBCKOM 11ETbIO?

24.  Yto coboii MpeCTaBISIOT BEPOATHOCTH COCTOSIHUM?
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25. Kaxkas MapkoBckasi 11eT1b Ha3bIBa€TCSl OJTHOPOJHOU (HEOJHOPOIHOM)?

26. JlaiiTe omnpeneneHue BEpPOSTHOCTEW COCTOSIHUH CHCTEMBI, B KOTOpOM
nporekaeT MapKOBCKHI CIIy4alHbIN MPOIECC C HEMTPEPHIBHBIM BPEMEHEM.

27. Urto Ha3bIBaeTCs INIOTHOCTHIO BEPOSTHOCTH MIEPEX0/1a CUCTEMBI U3 COCTOSIHUS
B COCTOSIHHE?

28. [laWite ompeneneHre OJHOPOJAHOIO U HEOJAHOPOJHOTO MapKOBCKOIro
JUCKPETHOT'O MPOLECCa C HENPEPHIBHBIM BPEMEHEM.

29. KakoBa Qu3uueckas HHTEpPIpETalUs MPEACTbHBIX BEPOSITHOCTEH COCTOSTHUN
JTUCKPETHON MapKOBCKOM CUCTEMBI C HEMTPEPBIBHBIM BpeMEHEM ?

30. Ha kakue kmaccol aensares CMO B 3aBUCUMOCTH OT XapaKTepa MOTOKOB?

31. Ha xakue knaccsl gensatcss CMO B 3aBUCUMOCTH OT YKCiIa KaHAJIOB?

32. Ha xakme xmaccel gensatcs CMO B 3aBUCHMOCTH  OT JIUCIUATLIAHBI
00cTyKuBaHUS?

33. Ha xakue xnaccel aensatcas CMO B 3aBUCUMOCTH OT OTpaHMYEHHUS MOTOKa
3asBOK?

34. Ha xakue kmaccel nensitcs CMO B 3aBUCHMMOCTH OT KOJMYECTBAa JTArloB
oOcmy>xuBaHus?

35. Kro BmepBeie 3aHMMaliCd HCCIENOBaHMEM MHOrokaHaiabHeiXx CMO ¢
oTKazamMu?

36. Kak wHa3pBaeTcs MOJEIh CIY9alHOTO TMpoIlecca, MPOTEKAIOMET0 B
MHOrokanaibHo CMO ¢ oTkazamu?

37. Uto moHMMAETCS MO «IIOTOKOM OOCITy>KHBaHUI» 3asBOK?

38.  Kak BeITIAauT pazmMedeHHbIN rpad ams MHorokananbHoi CMO ¢ oTkazamu?

39. Kakue BepositHOoCcTH cocTosHud CMO Ha3bIBalOTCS MPEIEIbHBIMU M KaKOU
pexuM GYHKIMOHUPOBAHUS OHU XapaKTEPHU3YIOT?

40. UYrto mpexacTamiseT coOOM MpUBEICHHAS HHTCHCUBHOCTH BXOIAIIETO TTOTOKA H
KAaKOBa €JIMHHIIA U3MEPEHUS ITOTO MTOKa3aTes?

41. TlepeuucnuTe OCHOBHBIE TIPENEIbHBIE XapPaKTEPUCTHKU dPGHEKTUBHOCTH
dbynkuronupoBanus n-kaHanbHo CMO ¢ oTkazamu.

42. ]JlaWiTe omnpenelieHHEe BEPOATHOCTEH COCTOSIHMM CHUCTEMBI, B KOTOPOM
npoTekaeT MapKOBCKHM CIyYalHbIN MPOLIECC C HEMIPEPBIBHBIM BPEMEHEM.

43. JlaWiTe ompeAcieHHUE OJHOPOAHOTO W HEOJHOPOJHOrO MapKOBCKOTO
JUCKPETHOTO MPOoIEcca ¢ HEMPEPhIBHBIM BPEMEHEM.

44.  3amkHyTast MHOrokaHaibHas CMO.

Bomnpocs! ajs1 npoBepky ypoBHs o0yueHHocTH «Y METD»
1. Kak cocraBnsiercs cuctemMa JMHEHHBIX anreOpandyecKux YpaBHEHUH C
HEU3BECTHBIMH MPEJCIbHBIMU BEPOATHOCTSAMU IO Pa3MEUEHHOMY rpady COCTOSSHUN
CUCTEMBI?

2. Kak cocraBmsiercs cuctemMa JMHEHHBIX aNreOpanyecKux YpaBHEHUU C
HEWU3BECTHBIMU IIPEACIIBHBIMU BEPOSATHOCTAMM IO MATPUIE IUIOTHOCTEW BEPOSITHOCTEN
nepexonaa?

3. Omnpenenure pa3MeueHHbIN Tpad) COCTOSHUN CHCTEMBI, B KOTOPOH MPOTEKAeT
MapKOBCKMM CITy4alHBIN ITPOLECC C HENPEPHIBHBIM BPEMEHEM

4. OyHKIMH, UCTIOTb3yeMbI€ IJI TOCTPOCHUS SMITUPUUECKUX (POPMYII.

S. Meron HaMMEHBIINX KBAIPaTOB.

6. I'eomerpuyeckass UHTEpHpeTanus 3a4add  IIOCTPOCHHUS  SMIIMPHUYECKOU
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dbopMyIIbL.

7. B ueM cocToUT METO] AMHAMUYECKOTO MPOrPaMMHUPOBAHUS B MHOTOIIIATOBBIX
3a/1ayax ONTUMHU3AIUU?

8. [IpuBenuTe MpUMephbl TMHAMUYECKOU 3a1a4i ONTUMHU3ALINH.

Q. ['enepupoBanue ciydaiiHbIXx uyucen. ['eHepupoBaHUE CIy4ailHBIX 4YHUCEN,

pacupeiesIEeHHbIX 110 3KCIIOHEHIIUAIIBHOMY 3aKOHY PacpeIeIeHUs.

10. T'enepupoBaHue ciydyallHBIX uYucel. [eHepupoBaHHE CIy4aWHBIX YHUCEIl,
pacupeeseHHbIX 110 HOPMaJIbHOMY 3aKOHY pacipeieCHuUs.

11. T'enepupoBaHue CIIyYalHBIX  YHCEIl. IIceBnociy4aiinbie YuCoa.
['eneprupoBaHue NOCIEO0BATENBHOCTH PABHOMEPHO PACHPEIEIECHHBIX CIIyYalHBIX YUCEIL.

12.  Kak umuTHpYyeTCS pPAaCCTOSHHUE MEXKAY JABYMS CIyYalHBIMH COOBITUSIMU
ITyaCCOHOBCKOTro notoka? Kak Ha mpakTUKe ONpeleauTh HHTEHCUBHOCTD IMOPOKIAOIIETO
MOTOKA CIIy4ailHbIX COOBITHIA?

13. Kak obGecneunTs TpeOyemblii BBIXOJHOM MNapaMmeTp CTaTUUYECKOM MOJENH,
YIpaBJIsAsl BXOJHBIMM BO3IEHCTBUAMM Ha Hee? Hammmunre anropurtm, HapUCyHTE CXEMY
peanu3anuu.

14. Kak omnpenenautb HEOOXOAMMOE YHUCIO WTEpallMid B CTAaTUCTHYECKOM
AKCIIEPUMEHTE JUIsl TOCTHXKEHUS 3aJaHHOM TOYHOCTH?

15. Kak paccuurtath peHTHHT mpoekTa B skcneptuse merogaoM Kemenu? Kax
paccuuTaTh OOBEKTUBHOCTD 3KcHepTa’?

16. Kak cocraBnsercs cucTeMa JHHEWHBIX anreOpanmyecKux YypaBHEHUH C
HEU3BECTHBIMU TNPEJECTbHBIMU BEPOSITHOCTAMH [0 pa3MEUEeHHOMY rpady COCTOSHUN
CUCTEMBI?

Bonpocsr asst npoBepku ypoBHs o0yuyeHHocTH «BJIAJIETD»
1. 3angana Marpuiia P; BeposTHOCTEM nepexoia TUCKpEeTHOM e MapkoBa u3 1
— ro B j — oe cocrostHue 3a oaud mar (i, ] = 1,2) . Pacnpenenenue BeposSTHOCTEH IO

COCTOSIHUSIM B Ha4yaJIbHBIM MOMeHT t = 0 ompexaensiercs BekTopoM g . Haiitu : 1. Mmatpuny

P, nmepexoma 1menu W3 COCTOSHMA | B COCTOSHHE | 3a JBa  Ilara,
01 09 .

P— , d=(0,7;0,3).
02 08
2. 3anana matpunia Py BeposTHOCTel nepexo/ia TucKpeTHo 1ienu Mapkosa u3 1

— 1o B j — oe cocrostuue 3a ogud mar (i, ] = 1,2) . Pacnpenenenue BeposSTHOCTEH IO

COCTOSIHUSIM B HauajabHbIA MOMEHT t = 0 onpenensercs Bekropom g . Haiitu : 1. marpuiry

P, nmepexoma 1enu M3 COCTOSHHMSA | B COCTOSHME | 3a JBa  Ilara;
01 09 ~

P= , 4d=(0,7;0,3).
0,2 08
3. 3angana Marpuiia P; BeposTHOCTEM niepexo/ia TUCKpETHOM 1enu MapkoBa u3 1

— 1o B j — oe cocrostHue 3a oguH mar (i, ] = 1,2) . Pacnpenenenue BeposTHOCTEH IO

COCTOSIHUSIM B HadaJIbHbIA MOMEHT t = 0 omnpezensiercst BektopoMm g . Haiitu : 1. Mmatpuiy

P, mepexoma 1menu ®W3 CcOCTOsSHMS | B COCTOSHME | 3a JiBa  IIara;
0,7 0,3 ~

P = y q == (0,5, 0,5)
05 05
4, 3amana matpunia Py BeposTHOCTEl mepexoa TucKpeTHO 1ienu MapkoBa u3 1
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— ro B j — oe cocrostuue 3a oauH mar (I, ] = 1,2) . Pacnpenenenue BeposTHOCTEH IO
COCTOSIHUSIM B HauaJbHbIM MOMeHT t = 0 ompenensiercss BekTopoM g . Haiitu : 1. maTpuiry

P, mepexoma memm W3 CcOCTOsSHMS | B COCTOSHME | 3a JBa Iara;
P 0406 g=(02;08
“log o1) @ 9700=09)
S. 3anana maTpuua P; BeposiTHOCTEH nepexoia AMCKPETHOM 1ienu MapkoBa u3 1
— 1o B j — oe cocrosiHue 3a oamH mar (i, J = 1,2) . PacnpeneneHue BeposiTHOCTEH 10
COCTOSIHUSIM B HayvaJIbHBINA MOMEHT
t = 0 ompenensiercss BekTopoM g . Haiitu : 1. Mmatpuity P, mepexosa menu u3 cocTosiHus | B
: 09 01
COCTOSIHHE | 3a JiBa Iiara; P = : g =(0,5;0,5).
0,2 08
6. 3anana matpuua P; BepodaTHOCcTEl nepexoa JUCKpeTHOM nenu Mapkosa u3 1

— To B j — oe cocTtosiHue 3a onxuH mmar (I, | = 1,2) . PacnpenencHue BepOSTHOCTEH IO

COCTOSIHMSIM B HadaJbHbIM MOMEHT t = 0 onpenensercs Bekropom g. Haiitu : 1. marpumy

P, mepexoma 1menu ®W3 COCTOSHMA | B COCTOSHHE | 3a JBa  Ilara,
P 03 07 4=(0,30,7)
= H q = ) s ) .
09 01
7. 3anana matpunia Py BeposTHOcTel nepexoa qTucKpeTHoi nenu Mapkosa u3 1

— ro B j — oe cocrostHue 3a oauH mar (i, ] = 1,2) . Pacnpenenenue BeposTHOCTEH IO

COCTOSIHUSIM B HauyaJbHbIA MOMEHT t = 0 onpenensercs Bekropom g . Haiitu : 1. Mmarpuiy

P, nmepexoma 1menu W3 COCTOSHMA | B COCTOSHHE | 3a JBa  Ilara,
0,4 0,6 . _
P= : d=(0,9;0,).
05 05
8. 3anana matpuna P, BeposTHOcTel nepexoa TucKpeTHoi 1ienu Mapkosa u3 1
— ro B j — oe cocrostHue 3a oaud mar (i, ] = 1,2) . Pacnpenenenue BeposSTHOCTEH IO
COCTOSTHUSIM B HavyaJbHbIN MOMEHT
t = 0 ompenensercs BekTopoM g . Haiitu : 1. MmaTpuity P, nmepexosa menu u3 cocTosiHus | B
_ 08 0,2 ~
COCTOSIHHE | 3a JiBa Iara; P = : g =1(010,9).
0,2 08
9. 3angana Marpuiia P; BeposTHOCTEM niepexo/ia TUCKpEeTHOM ey MapkoBa u3 1
— To B j — oe cocTtosiHue 3a onxuH mmar (I, | = 1,2) . PacnpenencHue BepOSTHOCTEH IO
COCTOSTHUSIM B HavyaJbHbIN MOMEHT
t = 0 ompenensercs BekTopoM g . Haiitu : 1. Mmatpuity P, nmepexoja menu u3 cocTosiHus | B
_ 06 04 _
COCTOSIHHUE | 3a JiBa Imara; P = , d=1(0,2;0,8).
0,7 0,3

10. 3amana matpunia P; BeposTHOCTEH mepexoja JUCKpeTHOM 1ienu MapkoBa u3 1
— 1o B j — oe cocrostuue 3a oaud mar (i, ] = 1,2) . Pacnpenenenue BeposSTHOCTEH IO

COCTOSTHUSAM B HaYyaJIbHBIN MOMEHT
t = 0 onpexnensiercs BekTopoM g . Haiitu: 1. matpuny P, nmepexosa nenu u3 coctosiHus | B
_ 01 09 ~
COCTOSIHME | 3a JIBa Imara; P = , g =(0,4;0,6)
02 08
11. PemwuTh TpaHCHOPTHYIO 3a7a4y IPH 3aJaHHBIX MaTpHIEe CMEXHOCTH
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4 11 31 7
2 23 9 8
86 29 20 56 30

7 31 18 6 ) mpemtoKeHUH

200

100
b=

a =

50/ u cipoce

180
100
10
90

12.  PemmuTh TpaHCIOPTHYIO 3ajady TpPH 3aJaHHBIX
8 7 4) . ( 2)
1 9 5/ npennoxxenun 98/ u cipoce
13. PemuTh TpaHCMOPTHYIO 3a7ady TpH 3aJaHHBIX
10
23 4) . (20) b:=| 20
1 2 5) nmpeayoxxeHun o)y cripoce 30
14. PemmuTh TpaHCHOPTHYIO 3aJadyy HpH 3aJaHHBIX
3261 35
21015 a=|15
74 8 9) mpenyioKeHUH 40/ m cipoce
15. PemmTh TpaHCHOPTHYIO 3ajadyy TMpU 3aJaHHBIX
40
3261 35 0
2305 a=| 15 *=l 5
74 8 9) mpenyioxKeHUH 40/ 1 cipoce 20
16. PemmuTh TpaHCHIOPTHYIO 3a7ady INpPH 3aJaHHBIX
10
3261 50 30
2305 a=| 0 *=l 5
74 8 9) mpenoxKeHUH 40/ u cipoce 20
17. PemuTh TpaHCHOPTHYIO 3aJady TpPH 3aJ@aHHBIX
1
0261 50 30
2315 a=| 2 =l 5
72 8 4) mpenyoxKeHUH 38/ u cipoce 20
18. PemmuTh TpaHCHOPTHYIO 3aJady TpPH 3aJ@aHHBIX
30
1241 50 30
2315 a=| 30 =l
3 2 4 4) mpennoKeHUU 10) u cpoce 20
19. PemmuTh TpaHCHOPTHYIO 3a7ady TpH 3aJaHHBIX
70
2343 90 30
5312 a=| 30 =15
2 14 2) npennoxeHuu 40/ u cripoce 40
20. PemmTh TpaHCHOPTHYIO 3amady TMpH 3aJaHHBIX
4 215 7 20 0
2 11 6 85 100 100
8 29 20 56 | a0 *=| 10
7 31 18 6 ) mpemsioKeHUH 0/ u cipoce 90
21,

MaTpuIie

MaTpHuIe

MaTpuIie

MaTpuIie

MaTpuIie

MaTpuIe

MaTpuIe

MaTpHIEe

MaTpuIle

CMCXHOCTHU

CMCIKHOCTH

CMCXHOCTHU

CMCXHOCTHU

CMCXKHOCTHU

CMCXKHOCTHU

CMCXKHOCTHU

CMCXKHOCTH

CMCXHOCTH

MakcuMu3upoBaTh 33JaHHYIO 1eleBYI0 QYHKIUIO Z, TpeXMEpHbIN rpaduk,
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Ha KOTOPOM M300pa3uTh IJIOCKOCTU OTPAHMYEHHHN M IUIOCKOCTh paccumTanHod [[d. Ha
rpadyke MOKazaTh TOUYKYy oONTUMyMa. Z=9x;+10x,+16x3, 18x;+15x,+12x3<360,
6X1+4X2+8X3§192,

-10x1+3x,13x3<30, x1> 0, xo> 0, x3> 0.

22. MakcuMU3UPOBaTh 3aJIaHHYIO IEJeBYI0 (PYHKIMIO Z, TPEXMEPHBIM rpaduk,
Ha KOTOPOM M300pa3uTh IJIOCKOCTH OTPAHUMYCHUN M TUIOCKOCTh paccumtanHo# [[dD. Ha
rpaduke mokazaTh TOYKY ONTUMYyMa

23.  Z77x1t12x,+14  Xa,  28x11+25X,+22x3< 560, 4x1-40x,1+6x3< 100,
-10x1+30x,+5%x3< 50, x4> 0, x> 0, x3=> 0

24. MaxkcuMu3MpOBaTh 3aJaHHYIO LIEeJeBYI0 (PyHKIMIO Z, TpeXMEpHBIN rpaduk,
Ha KOTOPOM HM300pa3WTh IJIOCKOCTH OTPAaHMYEHUN M TUIOCKOCTh paccuutanHoi [1d. Ha
rpaduke mokazaTh TOYKY ONTUMYyMa

25. 7=2x1t3x,1H4X3, -5%1160x,+7x3< 20, 8X1-9x,+10x3< 30, 11x3+12X5-13x3<
40,

X1=> 0, Xp=> 0, X3=> 0

26. MakcuMu3HpOBaTh 3aJlaHHYIO IeleBy0 GQYHKIHUIO Z, TPEXMEpPHbIN Tpaduk,
Ha KOTOPOM M300pa3uTh IJIOCKOCTH OTPAHUYEHUN M IJIOCKOCTh paccuutanHou L[®. Ha
rpaduke mokasaTh TOYKY ONTUMYyMa

27.  Z73x1H4x,1+2x3,  15%1-16X,+17x3< 120, -18x;+19x,+20x3< 130,
21x11+22x5-23x3<5 140, x1> 0, x> 0, x3> 0

28. MaxkcuMu3MpoBaTh 33JaHHYIO LIEJeBYI0 QyHKIMIO Z, TpeXMEpHBIN rpaduk,
Ha KOTOPOM HM300pa3uTh IJIOCKOCTH OTPAHMYEHUN M TUIOCKOCTh paccuutaHHoi [[dD. Ha
rpaduKe moKa3aTh TOUKY ONTUMYyMa

29. Z:3X1+4X2+2X3, 1 5X1+1 6X2' 1 7X3§ 120, 1 8X1' 1 9X2+2OX3§ 1 30,
-21x4+22x,+23%x3< 140, x>0, x> 0, x3> 0

30. TI'paduueckn W aHATUTHYCCKH PEMIUTh 3a7ady MaKCUMHU3AIUH IIEICBOM
bysakiuu Z. HaiiTu onTuManbHOE pelieHrne ¢ y4eToOM CTOMMOCTU PECYPCOB.

31. Z:2,4X1+2X2, 2X1+5X2§ 35, 6X1+X2§ 33, 6X1+5X2§ 45, X1=> 0, Xo> 0.
CroumocTs pecypcoB C; = 7,2;C, = 5,5;C3 =8

32. Boraene k renedonnbix ammaparoB. CpeaHee YKCIO MOCTYAONUX B OT/AEI
BBI30BOB PABHO »  BBHI30BOB B 4ac. BXOJHOM MOTOK mpocreiimuii. Bpems nmeperosopos
pacrpesiesieH0 IO TMOoKa3aTeJIbHOMY 3aKOHY M B CpEJHEM COCTaBiseT |  MHHYT.
Onpenenurs:

1) BEpPOSITHOCTh OTKa3a B IMEPETrOBOpax;

2)  aOCOJIOTHYIO MPOMYCKHYIO CIIOCOOHOCTh CUCTEMBI;

3) OTHOCUTEIHHYIO TIPOITYCKHYIO CIIOCOOHOCTB;

4) CpeHee YUCIIO 3aHATHIX annapaToB;

E-100%

5) kK03 unmeHT 3arpy3ku obopyaoBanus K :

Kak m3MeHsTcs 3Tu mokaszatenu paboThl CUCTEMBI, €CIId B OTJEJE T00aBUTH EIIle
onuH anmapar? CKOJBKO ammapaToB HEOOXOIUMO 100aBUThH, YTOOBI OTKAa3 MOTyYaId HE
Oonee 10 % BBI30BOB?
k=3, A =20, T =10.

33. Boraene k renedonnbix anmaparos. CpeaHee YUCIO MOCTYMAONUX B OTAC
BBI30BOB PABHO »  BBI30BOB B 4acC. BXOHON MOTOK MpoCTeHimii. Bpems meperosopos
pacmpesesieHo MO MOKa3aTeJbHOMY 3aKOHY M B CpPEAHEM COCTaBisieT | MHHYT.
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Onpenenurs:

1) BEPOSATHOCTh OTKa3a B IEPETOBOPAX;

2) aOCOTFOTHYIO TTPOITYCKHYIO CIIOCOOHOCTH CUCTEMBI;

3) OTHOCHUTEIFHYIO MPOMYCKHYIO CITOCOOHOCTH;

4) CpeIHEe YMCIIO 3aHATHIX allapaTos;

E-100%

5)  koadduiment 3arpy3ku ooopyaoBanus K :

Kak M3MEHSTCS 3TH MOKas3aTelu padOThl CUCTEMBI, €CIIM B OTACNE JT0OABHUTH eIle
onuH anmnapar? CKOJbKO anmaparoB HEOOXOIHUMO J100aBUThH, YTOOBI OTKa3 MOJIy4alld HE
6omnee 10 % BbI30BOB?

k=2, A =15, T=12.

34. B otmene K renmedonnsix anmaparoB. CpeHee YHCIO MOCTYIMAOMNX B OTIET
BBI30BOB PABHO »  BBI30BOB B 4ac. BXOAHOM MOTOK mpocTeimuii. Bpems meperoBopos
pacmpenesieHo MO TOKa3aTeJIbHOMY 3aKOHY W B CpEJHEM COCTaBisieT |  MHUHYT.
OnpenenuTs:

1) BEPOSITHOCTh OTKa3a B MIEPETOBOPAX;

2) a0COJIIOTHYIO MPOMYCKHYIO CLIOCOOHOCTh CUCTEMBI;

3) OTHOCUTEJIbHYIO TIPOITYCKHYIO CIIOCOOHOCTB;

4) CpEelIHEeEe YUCIIO 3aHSTHIX amnaparos;

E-100%

5) k03 dunmeHT 3arpy3ku odbopyaoBanus K

Kak m3MeHsTcs 31U mokaszatenu paboThl CUCTEMBI, €CIId B OTJEJe 100aBUTH €IIIe
onuH anmapar? CKOJbKO ammapaTtoB HEOOXOIUMO T00aBUTH, YTOOBI OTKAa3 MOJIydald HE
6osee 10 % BbI30BOB?

k=2, A =8, T=15

35. B otmene k Tenedonnsix anmapator. CpeaHee YUCIO MOCTYMAOMNX B OTICI
BBI30BOB PABHO »  BBI30BOB B 4ac. BXomHOM MOTOK mpocTeiimuii. Bpems meperoBopos
pacmpenenieHo MO TOKa3aTeJIbHOMY 3aKOHY W B CpPeJHEM COCTaBiIsieT |  MHUHYT.
OnpenenuTs:

1) BEPOSITHOCTh OTKAa3a B MIEPETOBOPAX;

2) a0COJIIOTHYIO MPOMYCKHYIO CLIOCOOHOCTHh CHCTEMBI;

3) OTHOCUTEIHHYIO TIPOITYCKHYIO CIIOCOOHOCTB;

4) CpEIIHEEe YUCIIO 3aHSTHIX ammaparosB;

K 1009

5) KO3 PHUIMEHT 3arpy3ku 000pymoBaHus K

Kak m3MeHsTcs 3Tu mokaszatenu paboThl CUCTEMBI, €ClId B OTENE T00aBUTH €IIle
onuH anmapar? CKOJBKO ammapaToB HEOOXOIUMO 100aBUThH, YTOOBI OTKA3 MOTyYaId HE
6onee 10 % BbI30BOB?

k=4, L =24, T =10.
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