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1. IlepeyeHb IVIAHUPYEMBIX Pe3yJabTATOB 00yYeHHUs M0 TUCHUILIMHE (MOAYJII0),
COOTHECEHHBIX C IJIAHMPYEMBIMH Pe3yJbTaTaMM 0CBOCHHUSI 00pa3oBaTeIbHOM
NPOrpamMMsl

1.1. Ileau u 3agaum JTUCHUIJINHBI

JucuuminHa «MaTeMaTudecKkoe MOJACTUPOBAHUE CHUCTEM M IPOIIECCOB» HMMEET
CBOGH IIEJbI0 JaTh CTyJACHTaAaM NPaKTHUYECKHE HABBIKM B O0JaCTH TMOCTPOSHUS U
IPUMEHEHHUST MaTeMaThuueckux mojeneid. C 3Tol 1enbplo 0co00e BHUMAHHE YACISAETCS
B3aMMOCBSI3H JIAHHOTO TPEJIMETA C APYTUMHU U3y4aeMbIMHU AUCIUTLIMHAMM.

[lenssmu ocBoeHUsT y4eOHOW TUCIUIUIMHBI «MaTteMaTruueckoe MOJICIMPOBAHNE
CUCTEM U TIPOIIECCOBY SIBIISTIOTCS:

- O3HAKOMJICHHE CTYACHTOB ¢ 0a30BBIMH MOHATHSIMH MaTEMaTHIECKOTO ammapara,
HEOOXOAMMOTrO JJIi CO3JaHUs MOJACNed W WX TNPUMEHEHHS K pPEHICHUI0 Kak
TEOPETHUECKHX, TaK U MPAKTUYECKHUX 3a]1a4;

- TIPUBUTHUE CTYJACHTAM yYMCHHS W TPUBBIYKA K CAMOCTOSITEIPHOMY H3yYEHHUIO
y4eOHOM JIMTEpaTyphl IO MaTEMAaTHKE M HCIIOJIb30BaHUS HHTEPHET PECYpPCOB IS
moucka HeoOXoaAuMoM nHMOpMaIINH;

- pa3BUTHE JIOTMYECKOTO MBIIUICHUS ¥ IIOBBIICHHE OOIEro ypOBHS
MaTeMaTHYECKON KYJIbTYPhl U HaBBIKOB PA0OTHI C PA3TMYHBIMU CIISIIUAIM3UPOBAHHBIMU
nakeTaMU MPUKIIAIHBIX TIPOTrpaMM;

- BBIpaOOTKA HABBIKOB PEIIEeHUs MPUKIAAHBIX 33/1ad U YMEHUS cPOopMyIupoBaTh
3a1a4¥ MO CIIENUAIHLHOCTH Ha MATEMATUYECKOM SI3BIKE.

1.2. Komnerenuuu ody4amwiierocsi, popMupyemMbie
B pe3yJbTare 0CBOCHUS AUCUMILIMHBI (MO1YJIA)

HNuauxkarop Pe3ysbTaThl 0OcBOeHHS YU4eOHOM M CHUIIIMHBI

OIIK-1. CnocobeH pemarts UWHXEHEpHblE 3aJadyd B MNpO(EeCcCHOHATBHOM NeATEeIbHOCTH C
HCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTHUECKOT0 aHAJIN3a U MOJIEITMPOBaHUS

OIIK-1.4. IIpumensiet |3HaThH:

1M (pPOBBIE HHCTPYMEHTHI ISl |- OCHOBBI MOJIEIMPOBAHUS CUCTEM U IIPOLIECCOB;

MaTeMaTHYeCKOro aHaju3a U |- OCHOBBI MpPEJCTaBJIeHUs NMPO(EeCcCHOHAIBHBIX 3a/a4 B (OPMAIbHOM
MOJIETTMPOBAHMSI B TIPOIECCE |IPEACTaBICHNN;

peleHus] MHKEHEPHBIX 3aJad |- METOAbl MaTeMaTHMYecKOro aHajlu3a M MOJEIUPOBAHUS IS

B npodeccnoHanbHOM [000OCHOBaHHSA ~ TPUHATHS ~ peleHu B mpodeccnoHanbHOM
NESATENBHOCTH. JESTEIIBHOCTH
Ymern:

- OCYHIIECTBISAITh  OOOCHOBaHHBIM  BBIOOp  MaTeMaTUYECKOTO
npeJcTaBieHus chopMyITMpOBaHHOM 3a/1auH;

- MPOBOAUTH TEOPETUUECKUE U IKCIIEPUMEHTAIIbHBIE UCCIIEI0BAHMUS;

- TMPUMEHATh METOJbl MATEeMATHYECKOTO aHaju3a W MOJEITUPOBAHHS
IUIsi  OOOCHOBaHUSI TPHUHATHUS pEHICHUH B MPOQecCHOHATBHON
NeATeTLHOCTH

Baangern:

- METOJaMM  MATeMaTUYECKOTO aHalu3a W MOJIECIUPOBAHUS
npo(ecCHOHANBHOM JAEITeTbHOCTH I OOOCHOBAHHOTO TMPUHSTHUS
pELICHHI;

- HABBIKaMH peH_IeHI/ISI nu BI:I60pa MECTOAOB AJId THUIIOBBIX 3a4a4,

- OCHOBHBIMU TMIpYE€MaMU aHaJIN3a MPUKIAJIHBIX 3a/1a4




2. MecTo TUCHMILINHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOIi POrpaMMbl
VYyebHas jgucuumiinHa — «MaTeMaTH4ecKoe  MOJEIUMPOBAHUE  CHCTEM

nu

IMpoueCCOB» OTHOCUTCA K JUCHUIIIIMHAM o0s3arenpHON yacTu bioka 1 «I[I/ICHI/IHJII/IHLI

(MOIlynH)» U SIBIIETCS 00s3aTENbHON JIJIs1 U3YUCHUS.

Ko Koabsl popMupyemMbIx
A HaunMeHoBaHHE TUCHUILIAHBI bt § ? py
JTACHUATIIUHBI KOMIIeTeHIHii, HHIUKATOPOB

OcBanBaemas AUCHUIIJINHA

MareMaTrudeckoe MOACIMPOBAHUC CHCTCM U

b1.0.38 OIIK-1 (OIIK-1.4)
IPOLIECCOB
IpenmecTByOIIHE TUCHTUTNLTHHBI
[ et |
JlMcIMIIMHBI, 0OCBaBaeMble NapaJliejbHO
[ier |
Iocsenyoniue 11 CHMILINHBI
Brinosinenue 5 3amura BBIITYCKHOM
b3.01¢0) KBATM(UKAIIMOHHON PabOThI OTIK-1 (OIIK-1.4)

3. O0beM IUCHUILTAHBI (MOIYJISI) B 3a4€THBIX eIMHULAX € YKa3aHHEM KOJMYeCcTBA

aKaJeMHM4YeCKHUX YaCcOB, BblIeJseMbIX HA KOHTAKTHYIO padoTy 00y4arommxcs ¢
npenoaanaresjemM (Mo BUAAM Y4eOHBIX 3aHATHH) H HA CAMOCTOATEIBLHYIO padoTy
o0yJarmmnxcs

3.1. Pacnpenesjienue o0beMa y4eOHOH TUCHMIIMHBI HA KOHTAKTHYIO padoTy ¢
NnpenojaaBaTejieM U CAMOCTOSITEILHYIO Pa00Ty 00yYalOIIMXCH

Bun yue6HO#M paboThI Bcero yvacos Kypcor
o yue6HOMY 4 5
TJIaHY

OO61mas TpyA0eMKOCTh AUCHIUTUTHHBIL:
- 4acoB 216 72 144
- 3aUETHBIX €IUHUI] 6 2 4
KonTakTHass padora o0y4amomuxcs ¢ mpenoaaBareieM
(Bcero), 4acoB 23,4 8,65 14,75
U3 Hee ayOumopHbvle 3aHAMusl, 8Ce20 23,4 8,65 14,75
B T.4. JIEKIIUHU 8 4 4
MPAKTUYECKUE 3aHATUS 4 4
nabopaTopHbIe PAOOTHI 8 8
KA 0,4 0,4
KD 2,6 0,25 2,35
CaMocTosiTeJIbHAS MOArOTOBKA K YK3aMeHaM 10,4 3,75 6,65
B MEPHO/I IK3aAMEHAUMOHHOM cecCuM (KOHTPOJIb)
CamocrosiTesibHas padora 182,6 60 122,6

B TOM YHMCJIC Ha BBIIIOJTHCHHUC!:

KOHTPOJIBHON pabOThI

pacueTHO-rpauyecKoi paboThI 18 18

pedepara

KypCOBOH pabOThI

KYpCOBOTO TIPOEKTA

Buibl NpOMEKYTOYHOTO KOHTPOJISI 3a Ok 3a )

Texyuuil KOHTPOJIb (BUA, KOJIMYECTBO) PT'P PT'P

4. Conep:kaHue TMCUUILIMHBI (MOIYJIfA), CTPYKTYPHUPOBAHHOE 10 TEMaM

(pa3uenaM) C YKa3aHMEM OTBECACHHOI'0O HA HUX KOJHUIECCTBA AaKAACMHUIECCKUX 1aC0B

4



U BU/IOB Y4eOHbIX 3aHATHI
4.1. Tembl 1 KpaTKoe coJiep:KaHUE Kypca

Pasznen 1. BBegenue B MaTeMaTu4eckoe MoieJIMPOBaHNe
OCHOBHBIC TIOHATHS M OIpEJCICHUSA. 3aJauyd MOJCIUPOBAHUSA (PUIMUESCKUX
IPOIIECCOB M  TEXHOJOTMYECKHUX CHUCTeM. MaremaTudyeckas MoJielib OOBEKTa
MOJICTUPOBAaHUS; Kiaccu(UKaus MOJENei; OCHOBHBIE JTallbl MOJEIUPOBAHUSA,
TpeOOBaHUs, MPEIBABISIEMbIE K MATEMATHIECKUM MOJIEIISIM.

Pa3nea 2. MaremaTnyeckoe NporpaMMupoBaHue
3amaun  JauHEHHOro mnporpamMmupoBaHus. OCHOBHas 3ajaya JIMHEHMHOIO
IIPOTPaMMHUPOBAHUS. CuMIUIEKC-METO pemeHns 3a/1a4u JIMHEWHOTO
IIpOrpaMMHUpOBaHus. TpaHcOpTHAs 3a1a4a. 3a1a4d HETUHENHOTIO IPOrPaMMHUPOBAHHS.
Meron MHOxkuTenen Jlarpanxka. I'pagneHTHBIE METOABI ONTUMHU3ALMH. JIMHAMHAYECKOE
nporpammupoBanue.  [lonsatue o0  onTtuManbHOM — ynpaBieHuH.  [lpuHimn
ONTUMAJIBHOCTH.

Pa3nen 3. MeToabl pellieHUs] MHKEHEPHBIX 337124
OCHOBBI TEOpPHM MOIPEIIHOCTEN. UMCIEHHBIE METOIBl PEIIEHUS CKAISAPHBIX
ypaBHEHMM. YuMCIEHHbIE METOAbl PELICHUS CUCTEM JIMHEHMHBIX W HEJIMHEHHBIX
ypaBHEHUH.  AnmpokcuMauus — QyHKUuMA. Meroag — HaMMEHBIIMX  KBAJIPaToB.
NurepnonupoBanue ¢Gyukiuid. YucieHHoe HHTErpupoBaHue. YUCICHHBIE METO/IbI
pemieHusi OOBIKHOBEHHBIX Au(depeHInanbHbIX YypaBHEHHU. YHCIEHHbIE METOAbI
pELIEHNs] CUCTEM YPABHEHHUM B YACTHBIX MPOU3BOIHBIX.

4.2. Conep:kanue TUCIUIIMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM

Haszeanus paznenos u tem Bcero Bupl yueOHBIX 3aHITUN
4acoB 110 Konrakthas pa6ora | CP
ydebHOMY | (AymuTopHas pabota)
TIaHy JK [ 13 | JIB
4 xypc
Pazgpen 1. BBemeHme B MareMaTHyecKoe 29 2 20
MOJICIMPOBAaHHE
Pa3nen 2 Maremarnyeckoe NporpaMMHUpOBaHHE 46 2 4 40
KA
KD 0,25
KoHTposb 3,75
Hroro 3a 4 xypc 72 4 4 60
5 Kypc
Pa3nen 3 MeTop! pelieHus: HTHXXEHEPHBIX 3a4a4 134,6 4 8 122,6
KA 0,4
KD 2,35
Kountposnb 6,65
Hroro 3a 5 xypc 144 4 8 122,6
Bcero 216 8 4 8 182,6

4.3. Temaruka NnpakTHYeCKHX 3aHSITHI

Tema NpakTU4YeCcKOro 3aHsATHs | KommuecTso uacoB

4 xypc




Maremarudeckoe MporpaMMHupOBaHNC 4
Bcero 4
44, TemaTuka JadopaTopHbIX padoT
Tema IIPAKTUYCCKOI'O 3aHATHUA ‘ KommuecTBo wacoB
S Kypc
Mertozp!l peleHNs] THKEHEPHBIX 3a1a4 8
Bcero 8

4.5. TemaTruka pacyeTHO-rpauyecKkux pador
Tema: MaremaTnueckoe IpOorpaMMHUPOBAHUE U METOBI PEIICHUS MHKECHEPHBIX
3a/1ad.

5. YueOHO-MeTOoaMYeCKOE OOecievyeHue /1JIsl CAaMOCTOSITEILHOI padoThl
00y4YaImuxcs no JUCUUIJINHEe (MOXYJIIO)

5.1. PacnpenejieHne 4acoB 10 TeMaM M BHJaM CaMOCTOSITEIbHOI padoThl

Pa3nensr u TeMsbl Bcero yacos o Bun camocrositensHON paboThI
y4eOHOMY IIaHY
Paznen 1. Bsenenue B CaMocCTOsATENIbHOE H3Y4YEHHE OTAENbHBIX TEM
MaTeMaTHYECKOe y4eOHOU JuTeparypbl. BrInonHeHne pacueTHO-
MOJICIIUPOBAHHE 20 rpapuueckoir  pabortel.  IloaroroBka K

IPOMEXYTOUHOW aTTecTallul M TEKyIeMy
KOHTPOJIIO 3HAHUM.

Tema 1. MaremaTnueckoe CamocTosATeNbHOE M3Y4YE€HUE OTIENbHBIX TEM
pOTpaMMHUPOBaHHE yueOHO#l nmuTeparyphl. BrITIOJTHEHHE pacueTHO-
39,6 rpapuueckoi  paboTHI. [logroroBka  k

IIPOMEKYTOUYHOM  aTTeCTallud M TEKYIIEeMy
KOHTPOJIIO 3HAHUM.

Tema 2. MeToabl pemieHHS CamocCTOATENNbHOE H3YYEeHHE OTICIBHBIX TEM
MH)KEHEPHBIX 3a/1a4 yueOHOIl nuTeparyphl. BrlnoiaHeHne pacueTHo-
122,6 rpagpuyeckoii  paboTHI. [loaroroBka  k

IIPOMEXYTOUYHOM aTTECTAlMH M TEKyLIEMY
KOHTPOJIIO 3HAHUM.

Bcero 182,2

5.2. IlepeyeHb y4eOHO-MeTOAUYECKOIr0 O0ecrieYeHH I CAMOCTOATEIbHOM
PadoOTHI CTYIEHTOB € YKA3aHMEe MeCTA X HAXOMKICHUS:
- yueOHast uTepaTypa — Oubnmnoreka Quimana
- METOJAMYECKHE PEKOMEHJAIMM 10 BBIMOJIHEHUIO pacyeTHO-TpaduiecKon
paboTHI;
- METOJIMYECKUE PEKOMEHIAINH [0 CAMOCTOATEIbHON padoTe — calT punuana.

6. ®oH/1 O1IEHOYHBIX CPEJCTB /ISl IPOBeAeHHs MPOMEeKYTOUYHOI aTTecTAlNU
00y4aromuxcs no JMCUUIINHE (MOTYJII0)
Buj o1ieHOYHBIX CpeaCTB \ KomanuectBo
Texkymmii KOHTPOJIb
PI'P 1
KypcoBas pabota -
KypcoBoii npoekt -
IIpoMesKyTOUHBIH KOHTPOJIb




DK3aMeH

1

3auer
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@DOHJT OLICHOYHBIX CPEICTB MPECTABIEH B MPUIIOKEHUH K padoueil mporpaMme.

/. IlepeyeHb OCHOBHOM M I0TOJTHUTEJIbHOI JIUTEPATYPhI

7.1 OcHoBHas1 JIUTEpPaTYypa

ABTOPEL, 3arnaBue U3 parenscTBO, o Konnu-Bo
COCTaBUTEIH
JI1.1 | T'ony6eBa H.B. | MaremaTtuueckoe Cankr-IleTepOypr Jlanb, | DIEKTPOHHBIN
MozaenupoBanue cucrem u | 2021. - 192 c¢. - Pexum | pecypc
MIPOLIECCOB yuebHoe | JocTyma:
nocobue s By3oB / H.B. | https://e.lanbook.com/book/
l'onmy6esa. - 3-e u3z., crep. | 179611
JI1.2 | Conon C.A., | Maremaruueckoe PoctoB-Ha-Jlony: PI'VIIC, | DnexTpoHHbIH
Kynbkun A.T. MozaenupoBanue cucrem u | 2017. - 172 c. - Pexum | pecypc
IIPOLIECCOB yueOHOe | mocTyma:
nocobue https://e.lanbook.com/book/
129321
JI1.3 | Bacunenko Maremarnueckoe Cankr-IlerepOypr: DNEeKTPOHHBIN
M.H. mozaenupoBanue cucrem u | [II'VIIC, 2016. - 61 c. - | pecypc
MIPOLIECCOB yuebHoe | Pexxum JIOCTyTIA:
nocobue https://e.lanbook.com/book/
91103
7.2 lonoJIHUTEIbHAS JIUTEPaTypa
JI2.1 | C.B. Kapaces, | MaremaTtnueckoe HoBocubupck: CI'VIIC, | DnexkTpoHHBIH
J.B. Ocurios, monaenupoBanue cuctem u | 2020. - 136 c¢. - Pexum | pecypc
JI.A. CuBULIKMI | IPOLIECCOB HA TPAHCIOPTE | AOCTYIA:
: yueOHOE mocobue https://e.lanbook.com/book/
164609
JI2.2 | 'opbaueB JI.B. | MaremaTtnueckoe Cankr-IlerepOypr: DNeKTPOHHBIN
Hosukos C.B. mozaenupoBanue cucrem u | [II'VIIC, 2017. - 54 c. - | pecypc
MIPOLIECCOB yuebHoe | Pexxum J0CTyTIa:
nocobue https://e.lanbook.com/book/
101571

8. [lepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEpHET», HEOOXOAUMBIX JJIsl OCBOCHHA TUCUMILINHBI (MOIYJIs1)
1. Odunmanbublii callT punuana
2. DNeKTpoHHas OMONIMOTEeYHasl cUucTeEMa
3. IlouckoBass  cucrema  «SHIEKc»
UH()OPMAIIMOHHBIM peCypCcaM.

I JocTyna K TeMaTH4YeCKUM

9. Meroanyeckue ykazaHus AJ1s1 00y4ar0MXCsl 0 OCBOEHHIO TMCIUIIIMHBI

1. JleKuuoOHHBIE 3aHATUS COCTaBISIOT OCHOBY TEOPETHYECKOTO OOy4eHHS,
BKJIFOYAIOT B ce0S CHCTEMaTU3UPOBAHHBIE OCHOBBI 3HAHWM TIO JIHUCIHUILUIMHE,
KOHIICHTPUPYIOT BHHUMaHHE OOYYalOIUXCS HAa HauWOOJIee CIIOKHBIX H  y3JIOBBIX
Borpocax. CTylIeHTaM pPEKOMEHAYETCS KOHCIEKTHPOBATh MpeljiaraeMblii MaTepHal,
IS 3TOTO HA 3aHATUSAX HEOOXOIUMO UMETh MMChMEHHBIE TPUHAIC)KHOCTH.

2. llpakTuyeckue 3aHATUSA SBISIOTCS JOMOJIHEHUEM JIEKIIMOHHBIX KYpPCOB U
CaMOCTOSITENIbHON paOOThl 00YUAIOIIUXCS, @ TAKKE CPEICTBOM IPOBEPKH YCBOCHUSI UMU
3HAHWH, JaBa€MbIX Ha JICKIMU U B MPOIECCE M3YUYEHUSI PEKOMEH]IYEMOU JIMTEpaTyphl.
[IpakTUueckue 3aHATUS BKIIOYAIOT PEICHHE 3aa4 pa3Horo ypoBHs. [Ipu moaroroske k

;
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MPAKTUUECKUM 3aHSATHSAM MO JUCHUIUIMHE HEOOXOIMMO O3HAKOMMTHCS C JIEKIIMOHHBIM
MaTepUaJIOM Ha COOTBETCTBYIOIYIO TEMY.

3. JlabopatopHast paboTa - OAMH U3 BUAOB MPAKTUYECKON pabOTHl ydaluxcs ¢
LEJIBIO 3aKPEIJICHUS] U YIUIyOJIEHUS! MPOMIEHHOTO Ha 3aHATUAX y4eOHOro MaTepualia.
VYyammecs npuoOpeTaroT yMEHMsT U HaBbIKM, HEOOXOAMMBIE UM B MOCJIEAYIOIIEH
po(heCCUOHATIBHON JESTENBHOCTH.

4. CamocrosiTenbHass padoTa CTYJEHTOB IO M3YyYEHHUIO JUCLUIUIMHBI SIBISIETCA
OCHOBHBIM BHUJIOM YY€OHBIX 3aHATHI. YMEHHE CaMOCTOATEIBHO paboTaTh HEOOXOIUMO
JUId YCHEIIHOTO OBJIAZICHUsI KypcoM. B paMkax caMoCTOSTENbHOH pabOTHI CTYAEHT
JIOJKEH BBIMOJIHUTH pacdeTHO-Tpadudeckyo padoTy. BapuanT pacuetHo-rpaduueckoit
paboThl BEIOMpAETCS B COOTBETCTBUM C MocienHed mudpoi mudpa 3a4eTHON KHUKKU
CTyJeHTa. BplmomHeHne © 3ammMra pacueTHO-Tpaduyeckol paboOThl  SABIAIOTCA
HENIPEMEHHBIM YCJIOBUEM JUIS JONyCKA K 3a4eTy W DK3aMeHY. BO BpeMsl BBIITOJHEHUS
pacyeTHO-TpauUeckoil paboThl MOKHO MOJYYUTh T'PYNIOBBIE WM WHIUBUIYAIbHBIE
KOHCYJIbTAllMH y MPENOAABATEIS.

10. Ilepeyenb MHGOPMAIUOHHBIX TEXHOJIOT Ui, IPOrPAMMHOI0 00eceYeHus: u
HH(OPMALMOHHBIX CIPABOYHBIX CUCTEM, HCIOJIb3YyeMbIX NPH 0CYIIeCTBIEHUU
o0pa3oBaTeJbHOIO MPOLECca N0 AUCHHUIIHHE

[Ipu  ocymiecTBieHMHM  00pa30BAaTEIBHOTO  IpoLecca MO  JUCHUIUIMHE
UCTIOJB3YIOTCSL  Clenylone MHQPOPMAlUMOHHbIE TEXHOJOTMH M IPOrPaMMHOE
oOecrieueHue:

- JUId TpPOBEAEHUS JIEKLMM, JEMOHCTpalMd Tpe3eHTauuid U  BEACHUS
MHTEpaKTUBHBIX 3aHATU: MS PowerPoint;

- 151 BbINOJIHEHUs JabopaTopHbiX padoT: Microsoft Office 2010 u BbIie;

- JUIS CaMOCTOSITeJIbHOM padoThl cTyaeHToB: Windows 7 u Beime, Microsoft
Office 2010 u BbImIC.

[IporpammHoe obecriedeHre sl MPOBEACHUS IPAKTUUECKUX 3aHATUMA:

- I'padmueckuii pegakrop MS Excel;

- [Iporpammel komribroTepHoit MatemaTrkr MathCAD.

IIpodeccuonanbubie 60a3bl JAHHBIX,
HCIOJIb3yeMble /1JI51 M3YUYeHUsl TUCHUIIMHBI (CBOOOIHBIN J0CTYII)
1. OOGmepoccuiickuii MaTeMaTU4decKuil moptan (MHGOPMAIIMOHHAS CHCTeMa) -
http://www.mathnet.ru

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

3. IlopTas HHTENNEKTyaJlbHOTO IIEHTpa — HaydyHou OubOmuoreku um. E.N.
OBcsITHKHMHA

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

11. Onucanne MaTepHAJIbHO-TEXHUYECKOH 0a3bl, HE00OX0AUMOiT
AJIS1 OCYIIeCTBJICHUS 00pa30BaTeJbHOI0 MPoLecca 1o AUCHUIIHHE

11.1. TpeOoBanus k ayauTopusM (MOMellleHUAM, KaOMHeTaM) VISl POBeAeHUs
3aHATHI ¢ YKa3aHHEM COOTBETCTBYIOLIEr0 OCHAIIEHHUS 3aHATHI ¢ yKa3aHUEM
COOTBETCTBYIOIIETr0 OCHAIIEHUSI


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

VYuebHas ayauTopus Uil TPOBEACHUS YUYEOHBIX 3aHSATHH, MPETyCMOTPEHHBIX
MporpaMmoit crienanuTeTa (MPOBEICHUE 3aHATUN JEKIIMOHHOTO TUIA) - ayIUuTOpus Ne
401. Cneunanu3npoBaHHas MeOEJIb: CTOJIbI YYEHUYECKUE - 32 MIT., CTYJIbS YUYCHUUYECKUE
- 64 mT., 10ocKa HacTeHHas (MenoBas) - 1 mT., CTOJ mpemojaBaTeds - 1 IIT., CTyJ
npenojaBarenss - 1 mT. TexHudeckue cpeacTBa oOydeHHs: IMEPEHOCHOM HSKpaH,
NEPEHOCHON TPOEKTOp, HOYTOYK. YueOHO-HarjsigHble MocoOus, oOecreunBaronue
TEMaTUYECKUE WIUTIOCTPALIMU, COOTBETCTBYIONIME padodeil mporpamme ITUCHUILIAHBI -
KOMIUICKT IIpe3eHTaIui (XpaHuTCs Ha Kadeape).

11.2. IlepeyeHnb 1a00paATOPHOTO 000PYIOBAHMS

VYyeOHast ayauTopusi Uis TPOBEACHHS yUeOHBIX 3aHITHHA, MPEAYCMOTPEHHBIX
nporpaMMoi  crienuanuTeTa  (3aHATHA ~ CEMUHAPCKOTO  TUMA, TPYHIOBBIX |
WH/IUBUYaTbHBIX KOHCYJIBTAIIUH, TEKYIIIETO KOHTPOJIS M IIPOMEXYTOYHOU aTTECTAINH )
- Jlabopatopust Komnerorepnsiil kinace Ne 1, aynuropus Ne 408. Cnenuanu3zupoBaHHast
MeO0eb: CTOJIBI YUEHUYECKHE - 32 MIT., CTYJbsl YUYCHHUECKHUE - 38 IIT., JOCKa HACTEHHAs
(memoBasi) - 1 mT., cronm mpemonaasarens - 1 mIT., cTyn mpenogaBatens - 1 mT.
TexHuueckue cpencrtBa OOydeHHUs: KOMIBIOTEpHI - 22 MT., BUACONAHENb - | MIT.
[Tporpammuoe obecneucuue - Microsoft Office Professional 2010. Mathcad 14.



IIpunoxenune k padboueii mporpamme

®OHJT
OIIEHOYHBIX CPEJICTB

10 Y4eOHOM TMCHHUILINHE

MATEMATHYECKOE MOAEJINPOBAHHUE
CUCTEM U ITPOLECCOB
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1. IlepeyeHb KOMIIETEHUMI € YKa3aHMEM ITANoB UX (popMUpPOBaAHUA
B IIpoLecce OCBOCHHUS Y4eOHOH AUCHUNITMHBI

1.1. Ilepeyenb KOMNIETEHIIM A
OIIK-1. CnocobeH pemath WHXEHEPHBIE 3aadyd B IPoQecCHOHAIbHON
NEATEIbHOCTH C HCIIOJB30BaHUEM METOJIOB €CTECTBEHHBIX HAayK, MaTEMaTHYE€CKOTO

aHaJIN3a U MOJICJIMPOBAHHUS.
Nuaukarop

OIIK-1.4.

[Ipumensier  uudpoBsie

UHCTPYMEHTHI

TUTS

MaTeMaTHYECKOTO aHaW3a W MOJCIMPOBAHUS B TPOILECCE PEIICHUS WHIKCHEPHBIX
3a/1a4 B IPo(PeCcCHOHATLHOM NI TETHHOCTH.

1.2.

JTtanbl GopMUPOBAHUSS KOMIIETEH M

B Npo1ecce 0CBOEHHUs Y4eOHOM U CIUIIJINHBI

HaumenoBanue 3rana

Conep:xanue 3Tana
(BuABbI y4eOHOI1 padoThI)

Koasl popmupyembix
HA dTane KOMIETEeHIMI,

HHIAUKATOPOB

Oran 1. dopMupoBaHue
TEOPETHYECKOM 0a3bl SHAHHUI

Jlexunn, camocrtositenpHas padorta
CTYZICHTOB C TEOpPETHYECKOW 0a3oif,
71a00paTOPHBIE 3aHATHS

OIIK-1 (OITK-1.4)

Ortan 2. @opmupoBanue ymenuit | JlabopatopHas pabora, OIIK-1 (OIIK-1.4)
MIPAKTUYCCKHUEC 3aHITHS

Oran 3. ®opmupoBanue | Beimonnenue pacyeTHo- OIIK-1 (OIIK-1.4)

HaBbIKOB NPaKTUIECKOTO | rpaduyueckoi paboThI

UCIIONIb30BAaHUSL ~ 3HAHMM |

YMEHUN

Oran 4. IIpoBepka yCBOEHHOIO
Mmarepuaia

3amuTa pacueTHoO-Tpaduueckoit
paboThI, 3a4eT, SK3aMEH

OIIK-1 (OIIK-1.4)

2. Onucanne nokasaresje 1 KpUTepUeB OLICHUBAHUS KOMIIETCHIIMI HA
Pa3JIMYHbIX 3Tanax ux ¢popMupoBaHus, ONUCAHNE IIKAJ OLEHUBAHUS

2.1. [loka3are/in M KPUTEPHHU OLICHMBAHUS KOMIIETECHIIMHI
HA pa3/IMYHbIX ITanax ux (popmMupoBaHus

Oran Kon [Tokazarenu Kpurepun Crioco6s1
dbopMUpOBaHUS | KOMIIETEHITUH, OIICHUBAHHUS OIICHKH
KOMIICTCHITHH WHJFKATOpa KOMTICTCHITHIA
Oran 1. OIIK-1 - MOCELIEHHUE | - HAJINYKE | YCTHBIN OTBET
dopmupoBaHue (OITK-1.4) JIEKITMOHHBIX KOHCITIEKTa  JICKITHA
TEOPETUYECKOM 3aHATUH; Mo BCeM TeMaM,
0a3bl 3HAHHUI - BEJICHHE KOHCIIEKTAa| BEIHECEHHBIM Ha

TIEKITUH; JEKIIMOHHOE

- ydactue B | 0OCYyXIeHHE;

00CyX/IeHUN -aKTUBHOE  y4acTHe

TEOPETUIECKUX CTyJeHTa B

BOIPOCOB TE€M Ha | 00CYX/IEHUHU

KaXKI0U TEOPETUUYECKUX

[IPaKTUYECKON BOIIPOCOB;

pabore
Oran 2. OIIK-1 - BBITIOJIHEHUE | - YCIICLIHOE | pELICHUE
dopmupoBaHUE (OIIK-1.4) 71a00paTOPHBIX CaMOCTOSITEIIbHOE MPaKTUYECKHUX
YMEHHHA pabot BBITIOJTHEHUE 3amaq Ha
(pemenue 71a00paTOPHBIX MIPaKTHKE,
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3a1a4u o pabor OTUET o
o0pasiry) nabopaTopHOH
pabote
Oran 3. OIIK-1 - Hajuuue | - pacueTHo- | pacueTHO-
dopmMHpoOBaHUE (OIIK-1.4) MIPaBUIILHO rpadudeckas padota | rpadudeckas
HABBIKOB BBITIOJTHEHHOMN nMeeT pabota
MIPAKTUYECKOTO pacueTHo- MOJIOKUTEIBHYIO
UCIIOJIb30BaHUs rpaduveckoi peLeH3H1I0 u
3HAaHUU u paboTsI JIOTyIIIEHA K 3alluTe
YMEHHI
Otan 4. OIIK-1 - ycrneniHas 3alluTa | - OTBETbl Ha BCE | YCTHBIM OTBET
[TpoBepka (OIIK-1.4) pacueTHo- BOIPOCHI 1o
YCBOEHHOTO rpaduyeckoit pacueTrHo-
MaTepuaia paboThI; rpadu4ecKoit
- 3a4erT; pabore;
- DK3aMeH - OTBETHI Ha
OCHOBHBIE u
JIOTIOJTHUTEIIbHBIE
BOMPOCHI 3ayeTa,
JK3aMeHa
2.2. Kpurepuu onieHMBaHUsI KOMIIETEHIIHIi 0 YPOBHIO UX C()OPMUPOBAHHOCTH
Kon YpoBHU cHOPMUPOBAHHOCTH KOMIIETEHIIUI
KOMIICTCHIIMH, 0a30BbIii CpeaHuii BEICOKHH
WHJMKaTOpa
OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.4) OCHOBHBIE METO/Ibl | OCHOBHBIE METOJIbl | OCHOBHBIE METO/IbI
MaTeMaTH4eCKOIo MaTEeMaTHYeCKOIro aHajlu3a | MaTeMaTH4YEeCKOro aHaJln3a
aHanm3a U | W MOACTUPOBAHUS JUIA | U MOACTUPOBAHUSA IS
MOJIETTUPOBAaHUS  JJi | OOOCHOBaHHUSI  MPHUHATHUS | OOOCHOBAHUSL  MPUHATHS
00OCHOBaHHUS MPUHATUS | PELICHUN B | pemieHui B
peueHuin B | mpodeccroHalbHOMI npodeccuoHanbHOM
npodeccuoHaTbHON JESATEIBHOCTH JESTEIHOCTH
NEeATEIbHOCTH Ymersn: YMerh: KOMOMHHMPOBATH
YMmern: MPUMEHSITh METO/Ibl | METO/IBI MaTEMaTUYECKOTO
MIPUMCHSIT METOJIbl | MATEMaTHYECKOr0 aHAJIN3a | aHAJIM3a U MOJIETTUPOBAHUS
MaTeMaTHYeCKOro U MOJEIMPOBaHUSA  AJA | JUId 000CHOBaHHUS
aHaym3a 1 | OOOCHOBaHMSI  TIPWHSTHS | IPUHATUS ~ PEHICHUH B
MOJICJIMPOBAHUS  JUIA | PEIICHUH TMpHU pelIeHUH | TpodecCHOHATBLHON
000CHOBaHUS MPUHATHUS | TUIIOBBIX 3aja4 NesITeIbHOCTH
peumieHUH B IpOCTHIX | Biagers: Baaners:
3a1a4 MeTOoJIaMu MeTOoJIaMHU
Baaners: MaTEeMaTHYeCKOTr0 aHallu3a | MaTeMaTHYeCKOT0 aHallu3a
MeTOoJIaMHU u MOJIETTUPOBAHUS | U MO/IETTUPOBAHUS
MaTeMaTH4ECKOI0 npogeccuoHaTbHON npodeccuoHaIbHON
aHaymza U | JeSTebHOCTH Ui | 1eATeNbHOCTH TUIs
MOJIETTUPOBAHUS 00OCHOBAHHOTO TPHUHATHUS | 0OOCHOBAHHOTO IPHHATHUS
npodeccroHanbHOM peumieHuii B THUIOBBIX | PEIICHUI B
NESITEIbHOCTH JUId | 3a7adax npoecCHOHANBHBIX 3a7a4
000CHOBAHHOI'O 3agadax

NPUHATUSA DPEIICHUNA B
ITPOCTBIX 3a7a4dax
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2.3. lIkaJubl oneHuBaHust GopMHUPOBAHUA HHAMKATOPOB J0CTHKEHHSA

KOMIIeTeHI NI

a) Illkana oneHUBAHHUS IK3aMeHA

[Ixana oreHuBaHusg

Kpurepuu onennBanus

OLCHKA «OTJIUYHO»

WHaukaTtop AOCTHKEHHS KOMIIETEHIIMH C(HOPMHPOBAH Ha BBICOKOM
ypoBHe.  Teopermueckoe  coiepkKaHWE  TUCHUIUIMHBI  OCBOEHO
MOJIHOCTBIO, 0e3 mpobenoB. CTyOeHT AEMOHCTPHUPYET IOJHOE
COOTBETCTBUE 3HAHWH, YMEHUI W HABBIKOB MOKA3aTEsIM U KPUTEPHUSIM
OLICHUBAHMS WHAMKATOPA TOCTHIKECHUSI KOMIIETEHIIMU Ha (HOpMUPYEeMOM
JTUCIUTUTMHOW ~ ypoBHEe. Omnepupyer NpUOOPETCHHBIMH  3HAHHSIMH,
YMCHUSIMU MW HaBBbIKAMHW, B TOM YHUCIC B CUTyallUdX MOBBLIIICHHON
cinoxkHoctd. OTBeyaeT Ha Bce BOMPOCH Owmiera 0e3 HaBOISAIIMX
BOIIPOCOB CO CTOPOHBI mpenojaaBareis. He HcObITBIBaET 3aTpyIHEHUN
IIPY OTBETE HA JIONIOJHUTEIIbHBIC BOIIPOCHI.

OLICHKA «X0pOo1o»

- MHnukatop IOCTHXKEHUS KOMIETEHLHMU C(HOPMHUPOBAH HA BBICOKOM
YPOBHE, HO JIOITYCKAIOTCSl HETOUHOCTH;

- UHJUKATOp JOCTH)KEHUS KOMIETEHIMH C(HOPMHUPOBAH HA CpPEAHEM
YpPOBHE, HO CTYIEHT OTBEYAaeT Ha BCE JOMOJHUTEIbHBIE BOIPOCHI.
TeopeTnueckoe coiepxkaHUE TUCLUIUIMHBI OCBOEHO IIOJHOCThIO, 0O€3
npo6enoB. CTyAEHT AEMOHCTPUPYET IOJIHOE COOTBETCTBHE 3HAHUH,
YMEHHI U HaBBIKOB MTOKA3aTEJISIM U KPUTEPHUSAM OLEHUBAHMS UHIUKATOPA
JOCTHIKEHHUSI KOMIETEHIMH Ha (HOPMHUPYEeMOM AMCHMILTUHONW YpOBHE.
Onepupyer NpUOOPETECHHBIMA 3HAHUSIMU, YMEHUSIMH U HABBIKAMH; €TO
OTBET MPEACTaBISET TPAMOTHOE H3JIOKEHHE y4yeOHOro MaTepuaia Io
CYyILIECTBY; OTCYTCTBYIOT CYyILIECTBEHHBIE HETOYHOCTH B
(GbOpMyIUPOBAaHUM TOHSTUN; TPABUILHO MPUMEHEHBI TEOPETUYECKHE
IIOJIOXKEHUSA, TOJATBEpXkKACHHbIE Ipumepamu. Ha nBa Teopermyecknx
BOIIPOCA CTYAEHT Jajl MOJIHBIE OTBETHI, HA TPETUW - MPHU HABOASALIUX
BOIIpocax mpenoaasaTens. [Ipu oTBeTe Ha ONMOJHUTENBHBIE BOIPOCHI
JIOIyCKAeT HETOYHOCTH.

OILICHKa
«YHAOBJICTBOPUTCIIBHO»

- MnaukaTop OOCTHXKEHHWS KOMIIETEHIMH Cc(OpPMUPOBaH Ha 0a30BOM
YPOBHE U CTYACHT OTBEYAET HA BCE JONOJIHUTEIbHBIE BOIIPOCHI;

- WHJUKaTOp JOCTH)KEHUS KOMIETEHLIHMHU C(HOPMUPOBAH Ha CpEIAHEM
YPOBHE C HaJIM4YMEM HETOYHOCTEH M 3aTpPyIHAETCS OTBETUTh Ha
JIOTIOJIHUTEIIbHBIE BOIPOCHL. TeOopeTHYecKoe COAEpkKaHUE AUCLUIUIMHBI
OCBOCHO YaCTUYHO, HO TMpoOJeMbl HE HOCAT NPUHLIUIHAIBLHOTO
xapakrepa. CTyIeHT JEMOHCTPHUPYET HEMOJHOE COOTBETCTBHE 3HAHWU,
YMEHHU U HAaBBIKOB [MOKA3aTEIISIM U KPUTEPUSAM OLICHUBAHUS UHIUKATOPA
JOCTHKEHHUSI KOMIETEHIIMH Ha (HOPMHUPYEMOM JAMCUMILIMHONW YpOBHE:
JIOITYCKAIOTCS 3HAYUTEIbHBIE OLIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHUHN
[0 psy BOMNPOCOB. 3aTPyAHSETCS OTBEYaThb Ha JIONOJHUTEIBHbBIE
BOITPOCBL.

OILICHKa
«HCYHOOBJICTBOPUTCIIBLHO»

WnaukaTop AOCTHKEHUS KOMIIETEHIIMH C(POPMHUPOBAH HA YPOBHE HUXKE
0a30BOr0 M CTYIEHT 3aTpPyAHSETCS OTBETUTh Ha JONOJHHUTEIbHbIE
BOIIPOCHI.  TeopeTnueckoe  COAEpKAHME  AWCIUIUIMHBI  OCBOEHO
gacTuyHO. CTyIeHT JOEMOHCTPUPYET SBHYK HEIOCTaTOYHOCTh WIIU
IIOJIHOE OTCYTCTBHE 3HAHMI, YMEHUN M HAaBBIKOB Ha 33JJaHHOM YPOBHE
c(OPMHPOBAHHOCTH UHJIMKATOPA TOCTH)KEHUS! KOMIIETCHIINH.

0) llIkaja oneHnBaHus 3a4eTa

IITkana oneHUBaHUS

Kpurepuu onieHnBanus

3auTeHo WNuaukaTop nOCTHKEHUSI KOMIIETEHIIMU c(hOPMHUPOBAH HAa YPOBHE HE HUKE

0a30BOro u CTYACHT OTBCYACT HA NONOJHUTCIILHLIC BOITPOCHI.
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CryneHr:

- IPOYHO YCBOMJI MPEAYCMOTPEHHBIN MPOTPaMMOI MaTepural;

- IPaBUIIbHO, APTYMEHTUPOBAHO OTBETHJI Ha BCE BOIIPOCHI;

- TOKa3aj TIyOOKHe CHUCTEeMAaTU3WPOBAaHHBIC 3HAHUS, BIIAJICET NMpPUEMaMH
pacCyKIeHHS U COMOCTABIIACT MaTepHUal U3 pa3HbIX MCTOYHHKOB: TEOPHIO
CBSI3BIBACT C MPAKTHKOW, APYIMMH TEMaMH JaHHOTO Kypca, IpyTrux
M3Yy4aeMbIX MTPEIMETOB;

- 63 oNIMOOK BBHITIOJTHHII MPAKTHYECKOE 33JaHHE

He 3auteno Wupukatop AOCTHKEHHS KOMIIETEHIMH C(HOPMHUPOBAaH Ha YPOBHE HIDKE
0a30BOr0 H CTYICHT 3aTpPyJHSCTCS OTBETUTh Ha JOMOJHHUTEIbHBIC
BOIIPOCHL. BpIcTaBnsercs cTyAeHTy, KOoTopelii He chpaBuwics ¢ 50%
BOIIPOCOB W 3aJjaHWi OWJIeTa, B OTBETaX Ha JPYrHE BOIPOCHI JOIYCTHI
CyliecTBeHHbIe oOmuOkn. He MoKeT OTBeTHTh Ha JOINOJHHUTEIbHbIC
BOTIPOCHI, TPEJIOKEHHBIE MPETIOIaBATEIICM.

B) Illkasna oneHUBaHUA pacueTHO-TpaduuecKoil padoThl

[I1kana olleHuBaHUs Kputepuu onieHuBaHuUs
3a4yteHo WNupukatop MOCTHKEHUST KOMIETEHIIMN C(OPMHUPOBAH HA YPOBHE HE HIDKE
6a3oBoro. Bce pacuerbl BBINONHEHBI BEPHO M HMEKT HEOOXOJUMBbIE
MOSICHEHHSL.
He 3auteno Wuaukatop AOCTHXKEHMS KOMIIETEHIMH C(HOPMHUpPOBAH Ha YpPOBHE HIKE
6azoBoro. B pacuerax nmomymieHsl OIMMOKH, HEOOXOAWMBIC MOSCHEHHS
OTCYTCTBYIOT.

3. Tunosblie KOHTPOJIbHBIC 3aJJlaHUA 1 MHBIC MaTEPHAJIbI, HCOﬁXOI[I/IMble AJIA
OLICHKM 3HAHMH, YMECHUI, HABbIKOB, XaPAKTEPU3YOIIMX 3Talbl GOpMUPOBAHUSA
KOMIIETEeH Ui

Kon Ortanbl GopMUpPOBaHUS Tunosele 3agaHus
KOMIIETEHIIHH, KOMIIETEHIINH (o1IeHOYHBIE CPECTBA)
WH/IMKAaTOpa
OIIK-1 Oran I. ®opMupoBaHUe | - AUCKYCCHs: BONPOCHl s OOCYXKIEHUS
(OIIK-1.4) TEOPETHUECKOM 0a3bl 3HAHHI (MeTomuueckue PEKOMEH 1Al JUISt
IPOBEICHUS IPAKTHUECKUX 3aHATHH)
Oran 2.  @®opmupoBaHue | - Ja0OpaTOpHbIE M MpaKTU4YEeCKHe paboTh
yMeHu# (pemeHue 3ajaud 1o | (METOAMYECKHe pEKOMEH1alluu IS
o0pasiry) MPOBEACHUST JTaOOPATOPHBIX W MPAKTUUECKUX
3aHSATUN)
Oran 3.  dopmupoBaHMe | - pacueTHo-Tpaduueckas paboTa: IepeyeHb
HaBBIKOB NPaKTUYEeCKOTO | BOPOCOB M 3aJa4 [0  BapuaHTaM
UCIIONIb30BaHUsT  3HaHWU W | (Merommyeckue pekomenaanuu mo CP)
YMEHUN
Oran 4. IIpoBepka yCBOGHHOTO | - 3aIlMTa pacyeTHO-rpaduueckoit paboThI;
Marepuana - BOIIPOCHI K 3a4€Ty, dK3aMeHy (nmpusoxenue 1)

4. MeToau4eckue MaTepHAaJibl, ONpeAe/siioINe Npoue ypbl OLeHUBAHUS 3HAHMI,
YMEHHMH ¥ HABBIKOB

JIK3aMeH
[IpoBoauTCS B 33AaHHBIN CPOK, COTIIAcHO rpaduky yyeOHOTro mporecca. DK3aMeH
npoxoguT B ¢opme coleceoBaHHUS 1O Ouieram, B KOTOpbIE BKIIOYAIOTCA
TEOPETUYECKHEe BOMPOCH. [IpW BBICTABICHWH OIEHOK YYUTHIBAETCS ypPOBEHb
NpUOOPETEHHBIX KOMIIETEHIMI CTy/IeHTa. AYAUTOPHOE BpeMs, OTBEEHHOE CTYJICHTY,
Ha NOAr0TOBKY-30 MHH.
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3auer

3adeT MPOBOAMTCS B 3aJIaHHBIA CPOK, COTIACHO TpaduKy ydeOHOTro mporecca.
3ader npoxoauT B (Gopme cobeceloBaHUS MO BONPOCAM, B KOTOPbIE BKIIOYAIOTCS
TEOPETUYECKHE BOMPOCH! U 3ajava. [Ipu BBHICTABIEHUU OLIEHOK YYUTBHIBAETCS YPOBEHB
NPUOOPETEHHBIX KOMIETEHINN CTyAeHTa. AYyJIUTOPHOE BpEeMs, OTBEICHHOE CTYJICHTY,
Ha MOJAroTOBKY — 30 MHH.

PacueTrHo-rpadpuyeckasi padora

OTO BHEAyIUTOPHBIA BUJI CAMOCTOATENIHLHON paldOThl CTYyNEeHTOB. PacueTHo-
rpaduyeckass paboTa BKIIOYaeT B ce0s TEOPETUYECKHME BOIPOCHI W  3a/auyW,
OXBATBHIBAIOIIMX OCHOBHBIC BOINPOCHI JAUCHUIUIMHBL. PaboTa BBINOJNHSETCA IO
BapHaHTaM, COIJIACHO TMOCIEAHEeW W mpeamnocienHed nudpe mudpa U craercs Ha
npoBepky. [locie mpoBepku pacueTHO-Tpaduueckas paboTa BO3BpallaeTcsi CTy/IeHTaM
JUTSl IOATOTOBKH €€ 3allUTE.

3ammTa pacueTHO-rpaduyeckol padOThl MPOBOAMUTCS HA HSK3aMEHAIIMOHHOU
CECCHM U SBISIETCA OCHOBAaHWEM Uil JOMYCKa CTYJEHTAa K 3K3aMeHy u 3auery. [lpu
3alUTe  pacueTHO-rpaduyeckod  pabOThl  CTYACHTHI  JODKHBI  OTBETHTH  Ha
TEOPETUYECKHE BOMPOCHI IO TEMATHKE pacueTHO-Tpaduueckoi paboThI.

Tema: Marematndeckoe MpOrpaMMHUPOBAHUE W METOJbI PEIICHUS MHKECHEPHBIX
3a7au4.

Juckyceust

[Ipy npoBeneHMH JOHUCKYCCHMM CTyJAEHTaM [Jisi OOCYXACHHsS Mpeajiararorcs
BONPOCHl MO TEME, OTBEACHHOW Ha IIPAKTUYECKOE 3aHATHE (COINIacHO pabouein
nporpamme yueOHoU nucuuiuinHel). [Ipu oTBeTe Ha BOMPOCHI CTyAeHTaM HEOOXOIUMO
c(hopMyIUPOBATh OCHOBHBIE SKOHOMHUYECKHE KaTETOPUH, BBISIBUTh UX MPUYUHBI.

JlaGopaTopHnasi padora

[IpoBenenne 1abopaTOPHBIX pabOT MO3BOJSET CTYACHTAM YIIyOUTh U 3aKPEIHTh
TEOPETUYECKHUE 3HAHUSI, PA3BUTHS HABBIKOB CAMOCTOSITEIHHOTO IKCIIEPUMEHTUPOBAHUS.
Bxitoyaer moArotroBKy HEOOXOAUMBIX JIJIE  ONbITa (SKCIEPUMEHTa) MPHUOOPOB,
000pyZIOBaHUs, COCTaBJIEHWE CXEMbI-TJIaHA OIMBITa, €ro TMPOBEJICHHWE M OIHUCAHUE.
VYyammecs: mpuoOpeTaroT yMEHHS M HaBBIKM, HEOOXOJWMBIE UM B TMOCIEIYIOIIEH
npoecCHOHaBHON  JEATEIPHOCTH M CIOCOOCTBYIOT (hOPMHPOBAHUIO TPUIMHHO-
CJICICTBCHHBIX CBS3CH 3aKOHOB (DM3UKH U UCCIICTYEMBIX SBICHHM.

[IpoBenenue abopaTOpHBIX PabOT TMO3BOJSET CTYJIEHTaM OCBOUTH OCHOBBI
MaTEMaTHYECKOTO 1 UMHUTAIIMOHHOTO MOJICIMPOBAHUS CUCTEM U TIPOIIECCOB, a TAaKKE UX
aHaJM3a Ha OCHOBE PEIICHMS THIOBBIX MPO(eCCHOHATBHBIX 3a/1a4.

IpakTuyeckue 3aHATHS

[TpakTHyeckue 3aHATHS - METOJI PENPOAYKTUBHOIO 00yUYeHHsI, 00eCeunBarOIIUN
CBSI3b TEOPUM W TMPAKTUKU, COJCHUCTBYIOIIMHA BBHIPAOOTKE y CTYACHTOB YMEHHMHA U
HAaBBIKOB INPUMEHEHUS 3HAHWM, MOJYYEHHBIX Ha JIEKIMM M B XOAE CaMOCTOSTEIIbHOU
paboTHI.

[Ipn mpoBeneHWH NPAKTUYECKUX 3aHATHM CTYIEHTAM MPEIJIAararoTCsi BOIPOCHI
s OOCY)XIEHHUs MO TeMaM, OTBEICHHBIM Ha MPaKTHYECKOe 3aHATHE (COIJIacHO

paboueit mporpamMmmMme y4eOHOM TUCITUTIINHBI)
15


http://pedagogicheskaya.academic.ru/3063/%D0%A3%D0%9C%D0%95%D0%9D%D0%98%D0%AF

Ipuioxenue 1

BOITIPOCHI K 3AYETY
Bonpocs! aj1s1 npoBepku ypoBHsi 00yueHHOCTH «3SHATD»

1. B ueM cocTodT 0cCOOCHHOCTH AMHAMUYECKUX 3a7a4 ONTUMU3ALNN?

2. [IpuBenuTe mpUMepbl IMHAMUYECKOU 3a7a4 ONTUMHU3AIIHIH.

3. Uro Takoe yIpaBlieHUE U TEPEMEHHAas COCTOSHHUS B JUHAMHUYECKHX
MOENAX?

4. B dWem coctouT MeTon WHAMUYECKOTO MPOTPAaMMHUpPOBAHUS B
MHOTOIIIArOBBIX 3a/1a4aX ONTUMU3AINH?

S. Kak ¢popmynupyetcs 3agaua o moadopy SMIOUPUUECKUX POPMYIL.

6. ['eomeTpuueckass MHTEpHpeTals 3aJaud TMOCTPOSHHUS AMIUPUUYECKON
(opMyIbL.

7. OyHKINH, UCTIOIB3YyeMbIe I TOCTPOCHUS SMIUPUIECKUX (POpMyT.

8. Br16op Hanmyuieit GyHKIUU.

Q. Kakoii mpouecc Ha3piBaeTcs ciaydaitHeiM? [lpuBennre npumMepsl.

10. Kak Ha mpakTUKe OMNpeNeIuTh MHTEHCUBHOCTH MOPOXKIAIOIIETO MOTOKA
CIIy4ailHBIX COOBITHI?

11. UYro Ha3bBaeTcs, IUIOTHOCTBIO BEPOSITHOCTU IMEPEXO/A CHUCTEMBI U3
COCTOSIHHS B COCTOSIHUE?

12.  Kak cocraBuseTcs cuCTeMa JUHEHHBIX alreOpandecKuX YpaBHEHUU C
HEU3BECTHBIMU NPEIEIbHBIMU BEPOSITHOCTAMHU MO Pa3MEYEHHOMY Tpady COCTOSHUMN
CUCTEMBI?

13.  Kak cocraBmsiercs cucTeMa IUHEHHBIX anreOpandecKux YpaBHEHHH C
HEU3BECTHBIMU MPEJEIbHBIMU BEPOSATHOCTAMHU 10 MAaTPUIE TUIOTHOCTEN BEPOATHOCTEN
nepexoaa?

14. T'enepupoBaHuE Ciy4yalHBIX uucell. |'eHepupoBaHWE CIy4YalWHBIX YHUCET,
pacupeiesIEeHHbIX 10 3KCIIOHEHIIUAIIBHOMY 3aKOHY PaclpeIeaeHUs.

15. T'enepupoBaHue Ciy4yalWHBIX uucel. ['eHepupoBaHHE CIy4aWHBIX YHCET,
pacupeesieHHbIX 110 HOPMaJIbHOMY 3aKOHY PacIpeiesICHuUs.

16. T'enmepupoBanue  ciaydaHbIX  4yucen.  [lceBmocimydaiiHple — 4wMcha.
['enepupoBaHue TMOCIEIOBATEIIBHOCTH PABHOMEPHO pACIPENECICHHBIX CIy4YailHbIX
YHUCEl.

17. Kak uMuUTHUpYyETCS PACCTOSTHUE MEXKAY ABYMs CIy4ailHBIMH COOBITUSMHU
nyaccoHOBCkoro mortoka? Kak Ha TmpakTUKe ONpeneluTh MHTEHCUBHOCTh
MOPOXKJIAOIIETO MOTOKA CTyYalHBIX COOBITHIA?

18. Kak oGecneunTh TpeOyeMblil BBIXOAHOW MapameTp CTaTUYECKON MOJENH,
yHOpaBJisisl BXOAHBIMUA BO3JIEHCTBUSIMU Ha Hee? Hanmuiure anroputM, HApUCyHUTe CXeMy
peanu3anuu.

19. Kak omnpenenuTh HEOOXOIWMOE YHCIO WTEpAlMii B CTATUCTUYECKOM
AKCIIEPUMEHTE JUIsl TOCTHUKEHUS 3aJaHHOM TOYHOCTH?

Bonpocs! pist npoBepku ypoBHsi 00yueHHOCTH «Y METb»

1. Kak ocymecTBisgeTcss OmnMcaHWe CIIy4alHOI'O XapakTepa CYTOYHBIX
00BEMOB BaroHOMOTOKOB 3aKOHAMH paCHpEAENICHUs BEPOATHOCTEH OTJIMYHBIMU OT
HOPMAaJIBHOTO.

2. Kaxk onpezensieTcss onTuManpHasl CTpaTerus U lieHa Urpsl. Pemenue urp B

16



YUCTBIX CTPATETHSX U CEJIOBBIC TOYKU MATPHUIIbI UTPHI.

3. B kakoM ciydyae MHTEHCUBHOCTbH BXOJSILETO MOTOKA 3aBOK CYIIECTBEHHO
3aBUCUT OT COCTOSHUM 3aMKHYTOM N-kaHaibHOM CMO? Ilepeuncnure OTINYUA
3aMKHYTBIX CMO 0T pa3oMKHYTBIX.

4, Kak ocymectBusercs OOpaboTka cTaTUCTHYECKUX JaHHBIX. Yacrtora,
OTHOCHUTEJIbHAs YaCTOTa, IUIOTHOCTh OTHOCUTEIBHOM YaCTOTHI.

S. Kak Ha mnpakThke WHCHONB3YIOTCS Kputepuu corjacus Ilupcona wu
Konmoropoga. [IpuBenure npumep.

6. Kak ocymecTBisiercss CTaTUCTUYECKOE MOJCIUPOBAHUE  CIIyHYaMHBIX
BEJIMYHH.

1. ChopmymupyiiTe MaTeMaTHYECKyI0 MOJEIbh TPAHCIIOPTHOM  3a/ayw,

HEOOXOAMMOE M  JOCTAaTOYHOE YCJIOBHS  pPa3pelIMMOCTH, CBOMCTBA CHUCTEMBI
OTPAHUYEHHUI, OTIOPHOE PEIICHUE.

Bomnpocs! ajst npoBepku ypoBHs o0yuyeHHocTH « BJIAJIETD»
CTyleHT IOJKEH BIaJeTh CHOCOOHOCTBIO pelIaTh 3ajadd NpoQecCHOHATbHON
NEATEIIBHOCTH METOJ0B MAaTeMAaTU4eCKOI0O W HMMHUTALMOHHOIO MOJCIUPOBAHUA C
[IPUMEHEHUEM ITAKETOB IIPUKIIAIHBIX [IPOIPAMM.

BOITPOCHI K DK3AMEHY
Bomnpocs! ajist npoBepku ypoBHs o0yuyeHHOCcTH «3SHATD»

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

2. Uro Takoe yInpaBli€HHWE U TEPEMEHHAas COCTOSHUA B JUHAMUYECKUX
MOJICIISIX?

3. CdopmynupyiiTe npuHLMN onTUMadbHOCTH benniMana

4, Kax ¢popmynupyercs 3agada no nogoopy SMIUPUIECKUX GOPMYII.

S. Br160op Hanmyunei GpyHKIUU.

6. Oprpadsr. OcHoBHble ompeneneHusi. Marpunbl oprpados. Oprenu u
OPLIUKJIBI.

7. HeopuentupoBannbie rpadsl. OcHoBHbIE onpeneneHust. [lonnsiit rpag Kn.
Martpuist rpados. Hukisl, enu. JloctuxumMocTs. CBI3HOCTD.

8. DiinepoBhl U TAaMIIBTOHOBKI rpadbl. 3agada Ditiepa.

Q. HepeBwsi, mnec. OctoBHOoe jaepeBo rpada. [lukmomartuueckoe u

XpoMaThieckoe yucia rpada.

10.  Yto moHuMaeTcs moj cucreMamMu MaccoBoro oociykuanus (CMO) u aiist
YEro OHU MPEJHA3HAYEHBI?

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

12.  Kakwue 6510ku BritoyaeT cxema CMO?

13.  UYto moHmMMaeTcs 1moj XxapakrepucTukoit a¢pdextuBHOCTH padbotel CMO?

14.  Cnyuaiinsiii mpouecc (CIT) kakoro tuna nporekaer B CMO?

15.  Kakoii npouecc Ha3biBaeTcs cinydaiiHbiM? [IpuBeauTe mpuMepsl.

16.  Kaxoii CII na3siBaeTcas MapkoBcKum?

17.  Yro mpencrasiser coOoi rpad COCTOSIHUI CHCTEMBI?

18.  Kaxkwue CII Ha3bIBatOTCS AUCKPETHHIMU?

19. Kaxkwue CII Ha3bIBatoTCs HEMPEPHIBHBIMU?

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

21. Kakas cuctema Ha3bIBa€TCs dProIUUECKOM?
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22.  Jlaiite onpexnenenue CII ¢ TuCKpeTHHIM U HEPEPHIBHBIM BPEMEHEM.

23.  Uro HazpiBaeTcsi, MapKOBCKOM 1EeTbI0?

24.  Yto coboii MpeCTaBIISIOT BEPOATHOCTH COCTOSIHHM?

25. Kakas MapkoBckasi 11eT1b Ha3bIBa€TCS OJTHOPOJHOU (HEOTHOPOIHOM)?

26. JlaiiTe omnpeneneHne BEPOSTHOCTEH COCTOSIHUHM CHCTEMBI, B KOTOpOM
nporekaeT MapKOBCKHI CIIy4alHbIN MPOIIECC C HEMTPEPHIBHBIM BPEMEHEM.

27. Uto Ha3bpIBaeTCs, IUIOTHOCTHIO BEPOSITHOCTU TMEpexXojia CHUCTEMBbI U3
COCTOSIHUSL B COCTOSIHUE?

28. [laiiTe ompeaelieHHe OJHOPOJHOTO H HEOJHOPOJHOTO MapKOBCKOTO
JUCKPETHOT'O MPOLECCa C HENPEPHIBHBIM BPEMEHEM.

29. KakoBa (¢wusnuueckas HMHTEpPHpETalns MPEIACIbHBIX  BEPOATHOCTEH
COCTOSIHUI TUCKPETHON MapKOBCKOM CUCTEMBI C HEMTPEPHIBHBIM BpeMEHEM ?

30. Ha kakue kmaccol aensarcs CMO B 3aBUCUMOCTH OT XapaKTepa MOTOKORB?

Bomnpocs! ajis1 npoBepku ypoBH# o0yueHHOCcTH «Y METD»

1. Kak cocraBnsiercss cucrema JIMHEWHBIX anreOpandyeckux ypaBHEHUH cC
HEU3BECTHBIMM TPEAEIbHBIMA BEPOSITHOCTSIMU IO pa3MEUEHHOMY rpady COCTOSHUN
CUCTEMBI?

2. Kak cocraBnsiercss cucremMa JIMHEWHBIX anreOpandyeckux YypaBHEHUH C
HEU3BECTHBIMU NPEAEIBHBIMU BEPOSTHOCTAMMU [0 MATPULIE IJIOTHOCTEW BEPOSTHOCTEN
nepexoja?

3. Onpenenure pa3MeUeHHBIM TIpad COCTOSHUA CHCTEMBI, B KOTOPOM
MPOTEKAET MapKOBCKUI CIy4alHbIN IPOLECC C HEPEPHIBHBIM BPEMEHEM

4, @DYHKIMHU, UCTIOJIb3YEMBbIE JJI MOCTPOCHUS SMIIUPUUECKUX (POPMYIL.

S. Meton HanMEHBIINX KBAIPATOB.

6. I'eomeTpuueckass WHTEpHpeTanus 3ada4d IOCTPOEHUS HMIIMPUYECKOU
(bopMyIbL.

7. B 4Wem cocrouT MeTOAN AMHAMMYECKOTO IPOTPAMMHUPOBAHUSA B
MHOTOLIArOBbIX 3a/1a4ax ONTUMH3ALUU?

8. IIpuBenuTe npuMepsl IMHAMUYECKON 3aa4y ONITUMHU3ALUH.

Q. ['enepupoBaHue ciaydyalHbIX 4HceN. | €HepHpOBaHUE CIyYalHBIX YHUCEIL,

pacupeiesIEeHHbIX 110 3KCIIOHEHIIUAIBHOMY 3aKOHY PaclpeIeaeHUs.

10. T'enepupoBaHue ciayyallHBIX 4Hcell. ['eHepupoBaHHE CIIydalHBIX YHCEl,
pacupeeseHHbIX 110 HOPMaJIbHOMY 3aKOHY pacIlpeaesICHHUs.

11. T'enepupoBanue  ciaydaHbIXx  uyucen. llceBmociydaiiHble — 4yucha.
['enepupoBaHue MOCIENOBATENLHOCTH PABHOMEPHO PACHPENCNICHHBIX CIIy4alHBIX
qucell.

12. Kak uMUTHUpYETCS PACCTOSTHUE MEXKAY ABYMS CIyYailHBIMH COOBITUSMHU
nyacCOHOBCKoro rmortoka? Kak Ha mOpakTUKe ONpeNeluTb HHTEHCUBHOCTH
MOPOXKJIAOIIETO MTOTOKA CTyYalHBIX COOBITHIA?

13. Kak oGecneunTh TpeOyeMblil BBIXOAHOW MapameTp CTaTUYECKON MOJENH,
YIOpaBJIsisl BXOAHBIMU BO3IEUCTBUAMU Ha Hee? Hanuiumre anroputM, HapuUCyHUTe CXEMY
pealn3aLny.

14. Kak ompenenuTb HEOOXOJUMOE YHCIO HTEpAllUii B CTATHCTHUYECKOM
AKCIIEPUMEHTE JUIsl IOCTHKEHUS 3aJaHHON TOYHOCTH?

15. Kak paccuuTaTh peWTHHI NpoekTa B 3kcneptuse metogom Kemenu? Kak
paccuuTaTh OOBEKTUBHOCTD AKCIIepTa’?

16. Kak cocraBusieTcs cucTeMa JUMHEHHBIX alreOpanyecKuX YpaBHEHUU C
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HEU3BECTHBIMH MPEACIbHBIMA BEPOSITHOCTSAMHU IO pa3MEueHHOMY Tpady COCTOSHHIA
CUCTEMBI?

17.  Ha kaxue knaccel gensress CMO B 3aBUCMMOCTH OT YKCJIa KaHAI0B?

18. Ha xakume xknaccel nenstcs CMO B 3aBUCMMOCTH OT JUCUUIUIMHBI
00cITy KuBaHM?

19. Ha kaxue xnacchl aenstcss CMO B 3aBUCHMOCTH OT OFpaHUYEHUs TOTOKa
3a5BOK?

20. Ha xakue knaccel aensarcss CMO B 3aBUCMMOCTH OT KOJMYECTBA 3TAIOB
00cITy KuBaHMS?

21. Kro BmepBble 3aHUMAJCA HCCIENOBAaHUEM MHOroKaHaimbHbIX CMO ¢
OTKa3zamu?

22. Kak Ha3pBaeTCs MOJZEIh CIYYailHOTO TMPOIECCa, MPOTEKAIOIIETO B
MHorokaHainbHoi CMO c¢ oTkazamu?

23. Uto moHMMAaeETCs MO «IIOTOKOM OOCITy>KNBAaHMI» 3aBOK?

24. Kak BBHIIISAUT pa3MeueHHBI rpad mms MHOrokanampHO CMO ¢
OTKa3zamu?

25. Kakue BepositHOocTH cocTosiHuE CMO Ha3bIBalOTCS MpPEAesIbHBIMU M KaKOH
peXuM (PyHKIMOHUPOBAHUS OHU XapaKTEPU3YyIOT?

26. Yrto mnpencraBiser coOOW NpUBENEHHAsT WHTEHCHUBHOCTU BXOJSILIEIO
IOTOKAa ¥ KaKOBa €MHULIA U3MEPEHMSI 3TOT0 MOoKa3aTess?

27. llepeuncnure OCHOBHBIE MNpEACIbHbIE XapaKTEPUCTUKH 3()PEKTUBHOCTU
¢yHKuroHUpoBaHus n-kaHanbHOU CMO ¢ oTkazaMmu.

28. JlaWiTe ompenelicHWe BEPOATHOCTEH COCTOSHUN CHCTEMBI, B KOTOpPOH
pOTEKAET MapKOBCKUI CIy4alHbIN IMPOLECC C HEPEPHIBHBIM BPEMEHEM.

29. JlaiiTe ompenereHHe OJHOPOJHOTO W HEOJAHOPOAHOTO MapKOBCKOTO
JUCKPETHOTO MPOLEcca C HEMPEPHIBHBIM BPEMEHEM.

30. 3amxnyTas MmHOrokaHanbHas CMO.

Bomnpocs! ajst npoBepku ypoBHs o0yueHHocTH « BJIAJIETD»
1. 3angana matpuia P; BeposiTHOCTEN mepexoja NUCKpeTHOHM nenu Mapkosa
M3 1—T0 B j — o€ cocTosiHue 3a oauH mar (i, ] = 1,2). PacnpeaencHue BeposTHOCTEH 110
COCTOSIHUSIM B HaudaibHBIM MoMeHT t = O ompezgensercs Bekropom g. Haiitu: 1.

maTpuily P, mepexoma IiemM M3 COCTOSHUS | B COCTOSHHE | 3a JBa Ilara;
P 0109 g =(0,7;0,3)
= H q = 1] 1 H .
02 08
2. 3angana matpuiia P; BeposiTHOCTEl mepexojia AUCKPETHOM 1enu MapkoBa

U3 1 — o B j — 0¢ cocTosiHMe 3a oauH mar (i, j = 1,2). Pacnpenenenune BeposSTHOCTEH 110

COCTOSIHMSIM B HadalbHbI MoMmeHT t = 0 ompenensercs BekTtopoM g. Haitu: 1.

maTpuily P, mepexoma IiemM M3 COCTOSHUS | B COCTOSHHE | 3a JBa Ilara;
01 09 ~

P= , d=1(0,7;0,3).
02 08
3. 3agaHa Marpunia P; BEposiTHOCTEN mepexoaa IUCKPETHOW nenu MapkoBa

U3 1— o B j — o€ cocTosiHUe 3a oauH mar (I, j = 1,2). Pacnpenenenne BeposSTHOCTEH 110

COCTOSIHUSIM B HaudaibHbli MoMeHT t = 0 onpenensercsa BekTtopom gq. Haiitu: 1.
maTpuily P, mepexoma muenm ©3 COCTOSHUS | B COCTOSIHME | 3a JBa IIara;
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p[ 2 03 q=(05;0,5)
- 0’5 0’5 ’ q - 1My V) .

4, 3angana matpuiia P; BeposiTHOCTEN mepexojia AUCKPETHOM 1enu MapkoBa
U3 1—Tr0 B j — o¢ cocrosiHue 3a oauH mar (I, j = 1,2). Pactipenenenue BeposSsTHOCTEH 110

COCTOSIHMSM B HaudanbHbli MoMeHT t = 0 ompegensercs Bekropom g. Haitu: 1.

maTpuily P, mepexoma IiemM M3 COCTOSHHS | B COCTOSHHE | 3a J[Ba IIara;
04 0,6 q

P— , g =(0,2; 0,8).
09 01
5. 3agaHa Marpunia P; BeposITHOCTEHN mepexoaa JUCKPETHOW nenu MapkoBa

U3 1— o B j — 0¢ cocTosiHMe 3a oauH mar (I, j = 1,2). Pacupenenenune BeposSTHOCTEH 110
COCTOSTHUSIM B HaYaJIbHBI MOMEHT
t = 0 ompenensiercst Bektropom g. Haiitu: 1. matpumy P, mepexona mnenu u3

. . 09 01
COCTOSIHUSA | B COCTOSIHME | 32 J1Ba m1ara; P = , d=(0,50,5).
02 08
6. 3agana matpuina P; BeposiTHOCTEN mepexojia AUCKPETHOM 1enu MapkoBa

U3 1—To0 B j — 0¢ cocTosiHUe 3a oauH mar (I, j = 1,2). PactipeneneHune BeposSTHOCTEH 110

COCTOSIHUSIM B HaudaiubHbli MoMeHT t = 0 ompenenserca BekTtopoMm g. Haiitu: 1.

Matpuily P, mepexoma Iiemd W3 COCTOSHHMS | B COCTOSHME | 3a JBa Ilara,
0,3 0,7 ~

P= : d=1(0,3,0,7).
09 01
1. 3agaHa Marpunia P; BeposiTHOCTEN mepexoaa JUCKPETHOW nenu Mapkosa

U3 1—Tro0 B j — 0¢ cocrosiHue 3a oauH mar (i, j = 1,2). PactipeneieHue BeposSTHOCTEH 110

COCTOSIHUSIM B HaudajdbHbIi MoMeHT t = 0 ompenensercsa BekTtopoMm gq. Haiitu: 1.

Mmatpuily P, mepexoma 1enu H3 COCTOSHUS | B COCTOSIHME | 3a JBa Ilara;
P 04 08 d=1(0,9;01)
= H q = H s ) .
05 05
8. 3agana matpuia P; BeposiTHOCTEN mepexoja NUCKPETHOM 1enu MapkoBa

M3 1—T0 B j — o€ cocTosiHue 3a oauH mar (i, ] = 1,2). PacnpeaencHue BeposTHOCTEH 110
COCTOSIHUSIM B HaudajdbHbI MOMeHT t = 0 ompenensercs BekTtopoMm gq. Haittu: 1.

maTpuily P, mepexoga IiemM M3 COCTOSHHS | B COCTOSHHE | 3a JBa Ilara,
08 0,2 ~

P= , g =1(0710,9).
0,2 08
9. 3agaHa Marpuna P; BeposiTHOCTEN mepexoaa IUCKPETHOW nenu MapkoBa

U3 1— o B j — 0¢ cocTosiHUe 3a oauH mar (i, j = 1,2). Pacnpenenenne BeposSTHOCTEH 110

COCTOSIHUSIM B HauajdbHbIi MoMeHT t = 0 ompenensercs BekTtopom gq. Haiitu: 1.

matpully P, mepexoma menum H3 COCTOSHUS | B COCTOSIHME | 3a JBa Iara;
P= 06 04 G =(0,2;0,8)
o7 03) 4=0a58

10. 3amana matpunia P; BeposTHOCTEH nepexoaa JUCKpeTHOM 1ernu MapkoBa
U3 1—ro B j — 0¢ cocTosiHMe 3a oauH mar (I, j = 1,2). Pactpenenenne BeposSTHOCTEH 110

COCTOSIHMSIM B HaudajabHbli MoMeHT t = 0 onpenensercsa BekTtopom gq. Haiitu: 1.
maTpuily P, mepexoma muenm ©3 COCTOSHUS | B COCTOSIHME | 3a JBa IIara;
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p[o 07 q=(0,4;0,)
- 02 0’8 1 q_ 1 Ty My

Pemute TpancnopTHyIO
200

4 11 31 7

2 23 9 8 100
= a:

86 29 20 56 30

3a1aqy IpH

b=

73118 6 ) mpeyioKeHUH 50
Pemmts TpaHCOpTHYIO

" CIIpOCC

3amaqy IpU

874 2

a =
19 5) MIPETI0KEHUN (98) U CIIpoce

Pemuth TpaHCHOpTHYIO 3a7ady Mpu
10

(2 3 4) (20) b:=| 20
= a=
1 2 5/ npennoxxenuu 40/ 1 cipoce 30
14. PemuTh TpaHCIOPTHYIO 3a1ady IpH
3261 35
=121015 a=| 15

74 8 9) mpenyioKeHUH 40/ u cipoce

15. PemuTh TpaHCHOPTHYIO 3ajady Ipu

40

3261 35 0
=|2305 a=|15 =l a
74 8 9) mpenyioxKeHUH 40/ u cipoce 20
16. PemuTh TpaHCHOPTHYIO 3ajady Ipu

10

3261 50 30
=|2305 a=| 0 =l g
7 4 8 9) mpennoKeHuu 40/ u cmipoce 20
17. PemuTh TpaHCHOPTHYIO 3ajady Ipu

1

0261 50 30
=|2315 a=| 2 = g
7 2 8 4) mpenyoKeHUU 38/ u cipoce 20
18. PemmuTh TpaHCHOPTHYIO 3ajady Ipu

30

1241 50 30
=|2315 a=|30 =l
3 2 4 4) mpennoKeHUU 10/ u cipoce 20
19. PemmuTh TpaHCHOPTHYIO 3ajady IMpHU

70

2343 90 30
=531 2 a=| 30 =l 2
2 14 2) nmpenioxeHun 40/ u cipoce 40
20. PemuTp TpaHCIOPTHYIO 3ajady IIpU

3aJaHHBIX
180

100
10
90

3aJaHHBIX

3aJaHHBIX

3aJaHHBbIX

3aJJaHHBIX

3aJaHHBIX

3aJaHHbBIX

3aJaHHBIX

3aJaHHBIX

3aJaHHBIX

MaTpule

MaTpule

MaTpuIe

MaTpHIle

MaTpHIe

MaTpHIle

MaTpHIIe

MaTpHuIle

MaTpHuIe

MaTpulIe

CMCXXHOCTHU

CMCXHOCTHU

CMCIKXHOCTHU

CMCXHOCTHU

CMCXHOCTHU

CMCXHOCTHU

CMCXHOCTHU

CMCXHOCTHU

CMCXKHOCTH

CMECXKHOCTHU
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4 21 5 7 20 0

2 11 6 85 100 100
c:= a:= b=

86 29 20 56 30 10

7 31 18 6 ) npemmosKeHun 0 ) u cripoce 90

21. MaxkcuMu3MpOBaTh 33JaHHYIO LIENEBYIO (GYHKINIO Z, TpEXMEPHBIN rpaduK,
Ha KOTOPOM M300pa3uTh MIIOCKOCTH OTPaHUYEHUN U TJIOCKOCTh paccuntannou [[d. Ha
rpadguke TMmoKazaTh TOYKY ontumMyMma. Z=9x;+10x,+16x3, 18x;+15%,+12x3<360,
6X11+4x,+8x3<192, -10x1+3x,1+3%x3<30, x1=> 0, xo> 0, x3> 0.

22. MaxkcuMu3MpOBaTh 33JaHHYIO LIENEBYIO (PYHKINIO Z, TpEXMEPHBIN rpaduK,
Ha KOTOPOM M300pa3uTh MIOCKOCTH OTPaHUYEHUN U TIOCKOCTh paccuntannou [1d. Ha
rpaduke mokasaTh TOYKY ONTUMYyMa

23.  Z=Tx1+H12x,+14 X3, 28x1125x,122x3< 560, 4x:-40x,+6x3< 100, -
10x;+30x,1+5x3< 50, x4> 0, x>0, x>0

24.  MakcuMU3HpOBaTh 33/IaHHYIO 1IeJIEBYI0 DYHKINIO Z, TPEeXMEPHBIN rpaduk,
Ha KOTOPOM U300pa3uTh IJIOCKOCTH OTPAaHWYEHUN U TUIOCKOCTh paccuutanHoi [{®. Ha
rpaduke mokasaTh TOYKY ONTUMYyMa

25. 772X11t3X0H4X3, -5X116X,H7X3< 20, 8x1-9x,+110x3< 30, 11x1+12x5-13x%3<
40, x1> 0, x>0, x3>0

26. MaxkcuMU3MpOBAaTh 33JaHHYIO LENEBYIO GYHKINIO Z, TpEXMEPHBIN TpaduK,
Ha KOTOPOM M300pa3uTh IJIOCKOCTH OTPAaHUYECHHI U TIOCKOCTh paccuntanHou [[D. Ha
rpaduke moKa3aTh TOUKY ONTUMYyMa

27. 7=3x1t4x512X3, 15x1-16X,+17x3< 120, -18x1+19x,+20x35< 130, 21x,+22x,-
23x3< 140, x> 0, x> 0, x> 0

28. MakcuMu3HpOBaTh 33/IaHHYIO 1IeTIEBYI0 QYHKINIO Z, TPEeXMEPHBIN rpaduk,
Ha KOTOPOM U300pa3uTh IJIOCKOCTH OTPAHWYEHUN U TUIOCKOCTh paccuutanHoi [{®. Ha
rpaduke mokazaTh TOYKY ONTUMYyMa

29. Z:3X1+4X2+2X3, 1 5X1+1 6X2' 1 7X3§ 120, 18X1- 1 9X2+20X3S 1 30, =
21X1+22X2+23X3S 140, X1=> 0, X9=> 0, X3Z 0

30. [I'paduueckn M aHATUTUYECKUA PEUIUTH 3aJlayy MaKCUMM3AIMU 1EJIEeBOMN
dbynkiuu Z. HaliTu onTUMalIbHOE pellIEeHUEe ¢ Y4ETOM CTOMMOCTH PECYPCOB.

31. Z:2,4X1+2X2, 2X1+5X2§ 35, 6X1+X2§ 33, 6X1+5X2S 45, X]_Z 0, Xzz 0.
CroumocTs pecypcoB C; = 7,2; C; =5,5;¢3 =8

32. B otrnene k tenedonnbix anmapatoB. CpelHee YHCIO TOCTYIAKOIIUX B
OTHE] BBI30BOB PAaBHO » BBI30BOB B 4Yac. BXomHOM MOTOK mpocTeiimmii. Bpems
MIEPErOBOPOB PACHPEICIICHO MO IMOKA3aTeIbHOMY 3aKOHY W B CPEJIHEM COCTaBisieT [
MUHYT. OnpeIeanTh:

1) BEPOSATHOCTh OTKAa3a B EPETOBOPAX;

2) a0COJIFOTHYIO MPOIMYCKHYIO CIOCOOHOCTh CUCTEMBI;

3) OTHOCHUTEJIbHYIO ITPOMYCKHYIO CIIOCOOHOCTB;

4) CpeaHee YUCIIO 3aHATHIX anmnapaToB;

k
—-100%

5) KO3 PHUIMEHT 3arpy3ku 000pymoBaHus K :

Kak u3aMeHsTCs 3TH moka3arenau padoThl CUCTEMBI, €CJIU B OTJIEJIE I0OABUTH €llie
onuH anmnapat? CKOJbKO anmnapaToB HEOOXOJMMO JOOAaBUTh, YTOOBI OTKA3 MOJIy4alld HE
6onee 10 % Be3oBoB? K =3, » =20, T = 10.

33. B ornene k tenedonnpix ammapatoB. CpeaHee 4YMCIO MOCTYMAIOIIUX B
OTZEN BHI30BOB PABHO » BBI30BOB B 4Yac. BXOmHOM MOTOK mpocredmmii. Bpems
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MIEPETOBOPOB PACIPENIETICHO MO MOKa3aTeIbHOMY 3aKOHY M B CPEIHEM COCTaBisieT |
MUHYT. OnpeneanTh:

1)  BepoOATHOCTH OTKa3a B MEPEroBOpax;

2)  aOCOJIOTHYIO MPOIMYCKHYIO CIIOCOOHOCTD CUCTEMBI,

3)  OTHOCHTEJBbHYIO IPOIYCKHYIO CIIOCOOHOCTB;

4)  cpemHEe YMCIIO 3aHSTHIX allapaTos;

E-100%

5) ko3 dUIUEHT 3arpy3Ku 000pyI0BaHUS :

Kak n3MeHsITcs 3Ti moka3aTenn paboThl CHCTEMBI, €CJIM B OT/AeNe T00aBUTh eIlle
onuH anmapat? CKOJBKO anmapaTtoB HE0OXOIUMO T00aBUTh, YTOOBI OTKA3 TOTy4YaId HE
6omnee 10 % BbI30BOB?

k=2, =15T=12.

34. B ornene k tenedonnbix ammapatoB. CpeaHee YHCIO MOCTYMHAlOUUX B
OTJE] BBI30BOB PAaBHO » BBI30BOB B 4Yac. BXomHoM mOTOK mpocteiimmii. Bpems
MIEPETOBOPOB PACIPEICTICHO O MOKa3aTeIbHOMY 3aKOHY M B CPEIHEM COCTaBisIeT |
MUHYT. OnpeaennTh:

1)  BEpOSATHOCTH OTKa3a B MEPETOBOPaX;

2) a0COJIIOTHYIO MPOMYCKHYIO CIIOCOOHOCTh CUCTEMBI;

3)  OTHOCHUTEJIBHYIO MMPOMYCKHYIO CIIOCOOHOCTB;

4)  cpemHee YUCIO 3aHSTHIX anapaTos;

K 1000

5) ko3¢ duImeHT 3arpy3Ku 000pyI0BaHUS

Kak n3mensTcs 3Tv nmokasarenu paboThl CUCTEMBI, €CJIM B OTAeNE 100aBUTH €llle
onuH anmapat? CKOJbKO anmapaToB HEOOXOIUMO JOOABUTh, YTOOBI OTKA3 MOJIy4alid HE
6osee 10 % BbI30BOB?

k=2,2=8T=15

35. B otmene k tenedonnbix ammapatoB. CpemHee YHCIO MOCTYHAIOMIMX B
OTJE] BBI30BOB PaBHO » BBI30BOB B 4Yac. BXOmHOM MOTOK mpocTeiimmii. Bpems
IEPEroBOPOB PACHPEECIICHO MO MOKA3aTeIbHOMY 3aKOHY U B CPEIHEM COCTaBIIAET [
MUHYT. ONpeaenunTh:

1)  BEpOSATHOCTH OTKAa3a B MEPErOBOPaX;

2) a0COJIOTHYIO MTPOMYCKHYIO CIIOCOOHOCTh CUCTEMBI;

3)  OTHOCHUTEJBHYIO MPOMYCKHYIO CIIOCOOHOCTH;

4)  cpejHee YUCIO 3aHSTHIX anapaTos;

X 1000

5) KO3 PHUIMEHT 3arpy3ku 000pymoBaHus K :

Kak n3mensTcs 3Tu mokasarenu paboThl CUCTEMBI, €ClIM B OTAeJNE 100aBUTH €IlIe
onuH ammapat? CKOJBKO anmapaToB HEOOXOIUMO JOOABUTh, YTOOBI OTKA3 MOJIyJald HE
6osee 10 % BbI30BOB?

k=4,)=24T=10.

OueHoYHbIE CpecTBA
OIIK-1. CnocobeH pemate WHXEHEpHbIE 3aJaud B MPOQPECCHOHAIBHON
JESATEIBHOCTH C MCIOJIb30BAHUEM METOJIOB E€CTECTBEHHBIX HAyK, MaTEeMaTHYECKOTO
aHajan3a u MOJICJIMPOBAHUSI.
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TecToBBIC 3a7aHUA

1. Buecmo ... écmasvme nponyuwjeHnoe cjioeo. ... MOJALCJIIb — MATCMATH4YCCKOC
OIIMCAaHUC UCCICAYCMOI'0 SKOHOMHUYCCKOI'O IMponecca nin 00BEKTA.

2. ComocTaBbTe€ OIMMCAaHUE TPEX OCHOBHBIX STAlOB MPOBEACHUS 3KOHOMHKO-
MaTeMaTU4YeCcKoro MojaenupoBanus ux Homepawm. |, 11, 111;

1. craBaTcs 11eNM U 3a]a4M UCCIIEIOBaHMsI, IPOBOJAUTCS KaUECTBEHHOE OIMCAHUE
00BEKTa B BUJE SKOHOMHUYECKON MOJIEINH;

2. popMupyeTcss MaTeMaTHYECKas MOJIETb U3y4aeMOro 00beKTa, OCYLIECTBIIAETCSA
BbIOOp (MM pa3paboOTKa) METOOB HCCIEIOBaHMS, MPOBOJUTCS MPOrpaMMHUPOBAHUS
Mozenu Ha OBM, noaroraBnuBaeTcst HCXOAHAs HH(GOpMaLs;

3. OCYIIECTBIISIETCS aHAJIN3 MATEMAaTUYECKOW, PEaIM30BaHHON B BHJIE IIPOrpaMM
st OBM, mpoBelieHMe MAIIMHHBIX pacyeToB, 0oOpabdOTKa M aHaIM3 MOJYYEHHBIX
pPEe3yJIbTaTOB.

3. Buecmo ... ecmasbme nponywennoe ciogo. O0pa3 Kakoro-mmoo oOBeKTa,
pUOIMKEHHO BOCCO3AIOMINIA 3TOT 00BEKT C IOMOIIBIO HEKOTOPOTO SI3bIKA HA3hIBACTCS

4. Buecmo ... écmasvme nponyuieHroe Ccjloeo us npeaﬂO.?fceHHle 6APUAHNMOB6.
321,[[3‘{21 COCTaBJICHUA pallOHA (3azlat1a 0 JUCTC, 3a4a4a O CMGCHX).

Nmeercss m BUJOB KOPMOB, COJIEpKAIllM€ 1M BHJIOB MHUTATEJIbHBIX BEIIECTB
(ButramuHoB). Coaep)kaHU€ YUCIIa €AMHUIl TUTATEIBHBIX BEIIECTB B | KI' KaKI0T0 BUIA
KopMa HeoOxoauMbIil. Takke H3BECTHA CTOMMOCTH 1 KI' KOPMOB KaKJIOTO BHJIA.
HeoO6xomumo cocTaBUTh JTHEBHOM palioH, MMEIOMHMHA ... CTOUMOCTb, B KOTOPOM
COJIep)KaHME KaKI0TO BUIa MTUTATEIbHBIX BEIIECTB ObLJI0 OB HE MEHEE YCTAaHOBJICHHOTO
npeaena. (MUHUMAaJIbHYI0, MAaKCUMAaIbHYTO)

5. Buecmo ... ecmasbme nponyujeHHoe Cl080 U3 NPeON0NHCEHHbIX BAPUAHMOS.
3anaya 00 UCIOIB30BAaHUU PECYPCOB (3a7a4a MJIAHUPOBAHUS POU3BOJICTBA).

JIns u3roToBieHns N BUAOB MTPOAYKIMHU HUCIIOJIB3YIOT M BUJIOB PECYPCOB. 3amachl
pPECYpCOB, YMCIIO E€IWHHI] PECYPCOB, 3aTPAYMBAEMBIX HA HW3TOTOBJICHHUE €IUHULIBI
MIPOIYKIIUH, U3BECTHHI. VI3BeCTHA Takke MPUOBLIL, TOJIydaeMasi OT €IMHHUIIBI KaXK0To
BUJa TIpoayKiuu. HeoOXoammMo cOCTaBUTh TaKOW TIIaH MPOW3BOICTBA, IIPU KOTOPOM
MpUOBLIHL OT €€ peayn3aruy OyAeT. .. (MUHUMATbHOM, MaKCUMATbHOMN )

6. OOmas 3aga4a TUHEHHOTO MTPOTPAMMHUPOBAHUS MOXKET OBITH CPOPMYyIHUpPOBAHA

CJIeIYIONUM 00pa3oM:
n

L= Z ¢;x; — max(min),

=1
IIPpH BBIITIOJIHCHUHU YCJIOBI/Iﬁ
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T
Zuxl_b(t—12 k)
j=1
Tn
2}%} b (i=k+1,k+2,..,m
=1
;=00 =12.,, [=n)

Kak naszpiBaroT pynkuuio L?
ONTUMAaJIBLHOU (QyHKITUEH
byHKIIMEH 11871
JTUHEUHOU PyHKIIHEH
JUHEUHOU GopMoit
1eeBo pyHKIuen

ag s wn e

7. OOmas 3a7a4a JMHEHHOTO MPOTrPaMMHUPOBAHUS MOKET ObITH CPOPMYIIHpOBaHA

CIEAYIOIIMM 00pa3oMm:
n

L= E ¢;x; — max(min),
j=1
IPY BBIITOJIHEHHH YCIOBHIMA
n

Z a’ijxj = bi (l = 1,2,...,k}

=1

a;jx;=b;(i=k+1,k+2..,m)

|VEP43

0G=12.,, l<n)

Kak na3zwiBaercs pemenue X = (X1, Xs,...,X,) JAHHOH CHUCTEMbI OrpaHUYCHUH,
MpU KOTOPOM IieieBasi (yHKIMS JOCTUTAaeT MHUHUMAJIBHOTO WJIM MaKCUMaJIbHOIO
3HAYEHMUS?

1. ONTUMAJIBHBIN TJIaH

2 KJIAaCCUYECKOE PEIICHNE
3. ONTHMAJIbHOC peUICHUEC
4 JIydliee peuieHue

8. Buecmo ... ecmasbme nponywenHoe cnoso. OOmas 3agada JUHEHHOTO

MIPOTPaAaMMUPOBAHUS MOXKET OBITH CPOPMYIIUPOBAHA CIIEAYIONIUM 00pa30M:
mn

L= E ¢;jX; — max(min),
=1
IIPH BBITIOJTHEHUH YCJIOBUH
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n
Z a,;jxj = bi (:I = 1,2,...,}(}
j=1

a’ijxj = bi (l =k + 1,k + 2,...,'”’1)

-

Il
H

]
Xj

Y

0(G=12..,L [ <n)

Jlannbiit HAOOp HEPABEHCTB M YPaBHEHUN HA3bIBACTCSI CUCTEMOM ...

9.Ilycte B cucreme Z}Ll a;;x; =b; (i=1,2,..,m) mepeie m (m < n)
NepeMEHHBIX - 0a3ucHple. Kak Ha3bIBaOT OcTaBIIKECS 1 — 1M IEPEMEHHBIX?

1. CBOOO/THBIE

2. OITUMAJILHbIC
3. HEOCHOBHEIE
4. OCHOBHBIC

10. Yemy paBeH paHT MaTpuilbl A = (a,;j),i =12,...m;i=1,2,...,n
1. MaKCUMaJIbHOMY YHCITY HE3aBUCUMBIX CTOJIOIIOB MATPHIIBI
MaKCUMaJIbHOMY YHCITY HE3aBUCUMBIX CTPOK MaTPHUIIBI
MaKCUMaJIbHOMY pa3Mepy OTIIMYHOTO OT HyJISI MUHOpPA MAaTPHIIBI
MUHHAMAJIbHOMY YHCITy HE3aBUCUMBIX CTPOK MATPHIIBI

o k~whn

HAaMMCHBIICMY M3 YHUCCII M U N

11. Bmecmo ... scmagbme nponyujenHoe cioso. bazucHoe perieHue, B KOTOPOM
XOTs OBl OJIHA U3 OCHOBHBIX ITIEPEMEHHBIX PaBHA HYJIIO Ha3bIBACTCH ...

12. Buecmo ... ecmagvme nponyweHHoe clo6o. Pemienne M JTMHEHHBIX

YPaBHEHMU C Tl IEPEMEHHBIMH, B KOTOPOM BCE 1 — 1 HEOCHOBHBIX IIEPEMEHHBIX PABHBI
HYJIIO Ha3bIBAETCA ...

13. Bmecmo ... 6cmagvme nponyujeHHoe ci080 U3 NPEeON0AHCEHHbIX BAPUAHMOS.
Ecnu nns cucrtemsl M TMHEHHBIX YPABHEHUM € 11 IEPEMEHHBIMU 1M <X N paHI MaTPHULbI

K03((DUIIMEHTOB MPU MEPEMEHHBIX PAaBEH M, T.€. CYLIECTBYET XOTS Obl OJHA Tpymna
OCHOBHBIX TEPEMEHHBIX, TO 3Ta CUCTEMa SBIAETCS ..., HOPUYEM KaXKIOMY
MIPOU3BOJILHOMY Ha0Opy 3HAUEHUN HEOCHOBHBIX MEPEMEHHBIX COOTBETCTBYET OJHO
pelIeHHUEe CUCTEMBI. (HEONIPEEIECHHOM, ONPe/IeIEHHONW, HECOBMECTHOM ).

14. Kak Ha3pIBa€TCA MHOXKECTBO, €CJIM OHO BKJIIOYACT BCE CBOM T'DAaHUYHBIC
TOYKU?

1) 3aMKHYyTOE

2) BBIIYKJIOE

3) cBs3HOE

4) OTKpBITOEC
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15. Kakoe MHOK€CTBOM TOJIYYHTCS MPHU MEPECEUCHUH JIFOO0r0 YMCIIa BBIMTYKIIBIX
MHOKECTB?

1) 3aMKHyTOE

2) BBIIYKJIOE

3) cBs3HOE

4) OTKPBITOEC

16. Kak Ha3piBaeTCsi MHOXXECTBO TOYEK, KOTOpPOE MPEACTaBIsET COOOMH
MHOTOYTOJILHUK, I[EIMKOM PACHOJIOXKEHHBIN MO OJIHY CTOPOHY OT MPSMBIX, Ha KOTOPBIX
JeXKaT ero CTOPOHbI?

1) 3aMKHYyTOE

2) BBIITYKJIOE

3) cBsi3HOE

4) OTKpHITOE

17. Kak Ha3bIBaeTCs MHOXKECTBO, €CJIM OHO BMECTE C JIFOOBIMH JBYMS TOUKAMHU
COJICPKHT BECh OTPE30K, COCAMHSIONINI STH TOUKH?

1) 3aMKHYTOE

2) BBIITYKJIOE

3) cBsA3HOE

4) OTKpBITOEC

18. ComocTaBbTe XapaKTEPUCTUKY MHOKECTBY.

1. BxirrouaeT Bce CBOM TPaHUYHBIE TOUYKH;

2. Ilepeceuenue 10000 YUCIA BHITYKIBIX MHOKECTB,;

3. MHOTroyroJjIbHUK, HEIUKOM PACIIOJIOKEHHBIN IO OJIHY CTOPOHY OT MPSIMBIX, Ha
KOTOPBIX JIEKAT €r0 CTOPOHBIL;

4. Bmecte ¢ m00OBIMU JIByMsI TOUYKaMHU COAEPKUT BECh OTPE30K, COCTUHSIOIINNA
9TH TOYKH.

I. 3amkHyTOE;

I1. BeimykJioe;

1. CBs3HoOE;

IV. OtkpriTOC

19. Buecmo ... 6cmaevme nponyweHHoe c1060. Bpilykiioe 3aMKHYTOE
OTPAHUYEHHOE MHOKECTBO TOUYEK MPOCTPAHCTBA, UMEIOIIEE KOHEYHOE YHCIIO YTIIOBBIX
TOYEK, HA3bIBAETCS BBITYKJIBIM. ..

20. Kakoil sBisieTCS TOYKAa, €CIM B HEKOTOPOM €€ OKPECTHOCTH COJepKaTcs
TOYKH TOJBKO JJAHHOTO MHOKECTBA?

1) BHyTpeHHei#

2) yrioBoi

3) rpaHuYHON

4) kpaitHeii

21. Kakoii sIBIS€TCS TOYKa BBITYKJIOIO MHOXECTBA, €CIM OHA HE SBIIACTCS

BHYTPCHHEH HM JUII KAaKOT'0 OTpe3Ka, [EIMKOM MMPHHAIEKAIIETO TaHHOMY MHOKECTBY?
1) BHyTpeHHEH
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2) yrIIoBOM
3) rpaHuYHOM
4) kpaiinen

22. Kak Ha3bIBaeTCs TOYKA, €CJIM B JIIOOOW €€ OKPECTHOCTH COJEpIKAaTcs Kak
TOYKH, IPUHAJYICKAIUE TAHHOMY MHOXKECTBY, TaK U TOYKH, HE TIPUHAJICIKAIINAC eMY?

1) BHyTpeHHEIH

2) yrioBoi

3) rpaHUYHOM

4) kpaitHeii

23. Buecmo ... ecmasbme NponyweHHoe Cclo60. MHOXKECTBO PpEIICHUN
COBMECTHOM CHCTEMBbI M JIMHEHHBIX HEPABEHCTB C 7 MEPEMEHHBIMU SIBJISIETCS

MHOTOTPAHHHUKOM (...MHOTOTPaHHOM 00JIaCThI0) B 1 MEPHOM IIPOCTPAHCTRBE.

24. Buecmo ... e6cmasbme NpoOnyweHHoe Ccl1060. MHOXKECTBO peIIeHUN
HEPAaBEHCTBA C JABYMS MEPEMEHHBIMHU (11X1 + Q12Xp = by sBIIgEeTCS OJHOHN M3 IBYX...,

Ha KOTOPBIC BCS IUIOCKOCTH JCIIUTCSA MPSAMON @q1Xq + Q12X = by BKIIOYAS 3Ty
PSMYIO.

25. BeibepuTe OCHOBHBIE 3JIEMEHTHI CUMIUIEKCHOTO METO/1a.

1) crioco6 npuBeIeHUS CUCTEMBI OTPAaHUYCHU K KAHOHHUYECKOMY BHILY

2) coco0  ompeneneHuss  KaKoro-IMOOo  TMEePBOHAYAILHOTO  JOIYCTUMOTO
0a3MCHOTO PEIICHUS 3a/1aun

3) KpUTEpHii MPOBEPKH ONTUMATBHOCTH HAMIEHHOTO PEIICHUS

4) npaBuIIO TIepexo/ia K JiydiiemMy (TouHee, He XYAIIeMY) PEIICHUIO

26. Buecmo ... ecmasbme nponyujenHoe c1060. 1'€OMETPUUYECKHI CMBbICI
...MET0JIa COCTOUT B IIOCIIEI0BATEILHOM NIEPEXOAE OT OJHOU BEPIIMHBI MHOIOTPAHHUKA
OTpaHUYCHHUN K COceqHEeW, B KOTOpPOH JIMHEWHass (PYHKIUS TpUHUMAET Jydiiee (1o
KpaiiHel Mepe He Xy/uee) 3HaueHue (M0 OTHOIIEHHUIO K TEH 3aJ]a4H ), 10 TeX MOp MoKa
He OyJeT HalICHO ONTUMAJIbHOE PEIIeHNEe — BEPIIMHA, T/Ie JOCTUTAETCSl ONTUMAIIbHOE
3HaYeHue (QYHKIMU 1IeNn (€CIu 3a/1aya UMEET KOHEYHBIN ONTUMYM).

27. Bumecmo ... ecmaevme nponywennoe cnogo. Kpurepuil onTUMaibHOCTU
pelieHusl Mpu ONpEeNEJCHUM MaKCUMyMma JMHEHHOW (QYHKUMHU: €ClId BBIPAXKEHUE
JTUHENHON (DYHKIIMM Yepe3 HEOCHOBHBIE MEPEMEHHBIE OTCYTCTBYIOT MOJIOKUTEIbHBIC
K03(PUIIMEHTHI TPU HEOCHOBHBIX NMEPEMEHHBIX, TO PEUICHHE. . .

28. Buecmo ... ecmasbme nponyujenHoe Cc1060. YpaBHEHHE, B KOTOPOM
JOCTUTAETCS HaWOOJIbIIIee BO3MOXKHOE 3HAYEHHWE TMEPEMEHHOW, TMEepPEeBOAMMON B
OCHOBHbIE (T.€. OLIEHKa MHHUMAajbHA) MpPU PEHICHUU 337Ja4 CUMILIEKC-METOJA0M
Ha3bIBAETCH ...

29. Buecmo ... ecmagvme nponywernoe ciogo. Kpurepuit ONTUMaIBLHOCTH
pelieHuss MNpu ONpeNeJICHUd MHUHUMyMa JIMHEWHOW (QYHKUMU: €CIU BBIpAKEHUE
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JUHEHMHON (YHKIIMM 4Yepe3 HEOCHOBHBIE IMEPEMEHHBIE OTCYTCTBYIOT OTpHUIATENIbHBIC
K03 (UIIUEHTHI TPU HEOCHOBHBIX MMEPEMEHHBIX, TO PEIICHHUE ...

30. Ilo xakomy TIpaBWJIy BBIUYMCIAIOTCA KOA(D(PHUIIMEHTHI CIEAYIOMEH TaOIHIIbI,
NIPU PEIICHUH 3a7a91 CUMILIEKC-METOI0OM?

1) mo mpaBuITy NPSMOYTOJIbHUKA

2) 10 mpaBuiy OypaBUHKa

3) 1o paBUITY TPEYrOJbHUKA

4) 1o paBUITY TIPaBOH PYKH

31. Buecmo ... 6cmagvme nponyweHHoe Cl080 U3 NPEOJIOHCEHHbIX 8APUAHMOB.
[To mpaBuTy MPSAMOYTOIBLHUKA BEIYUCIIIOTCS KOA(DPUITMEHTHI TAOIUITHI TTOCTEAYIOIIETO
mara, TpHU PeImIeHWH 3a7a4d ... METOJAOM (CHUMIUICKCHBIM, TpadudeckuMm, ['omopw,
LEJTOYUCIICHHBIM)

32. Bmecmo ... scmagvme nponyujenHoe ciogo. Ilocneansisi CTpoka CUMILIEKCHON
TaONUIBI, B KOTOPOM NPHUBEACHO YpPaBHEHWM Ui JIMHEWHOW (YHKIMM 1enH
Ha3bIBACTCH. ..

33. Buecmo ... ecmasbme nponyueHHoe ciogo. Cucrema, MONy4YeHHas TpU
PEIICHUH 33J1a4l CUMILJIEKC-METOJIOM TI0CIIe BBEACHUS B HEe JOOABOUHBIX MEPEMEHHBIX
HAa3bIBACTCA ...

34.Uro MOXHO CKa3aTh O 3ajad€ Ha MAaKCHMYyM, €CIId TNPU €€ pEIICHUH
CHUMILJICKC-METOJIOM B TIOCJICTHEH CTPOKE HET OTPHUIIATEBHBIX K03 puiineHToB?

1) HaliIeHO ONTHMAILHOE PEIICHUE

2) y 337241 HEeT PEeUICHHUS

3) HEOCHOBHBIC MTEPEMEHHBIC PABHBI HYJTIO

35. Buecmo ... ecmasbme nponyujernoe ciogo. IlycTb TIpu pellleHud 3aaauu
CUMIUJIEKC-METO/IOM 3a7a4d Ha MaKCHMYM B TOCJIEIHEH CTPOKE €CTh XOTsA Obl OJHH

orpunarenbubiii  kodpduruent b; << 0. Cromberr TaOAUIBI, COOTBETCTBYIOIIMM

HaMOOJIBIIIEMY [T0 MOAYJIIO OTpHUIlaTeIbHOMY KO3 dunmenty b; < 0 Ha3pIBaeTcs. ..

36. Bmecmo ... scmagvme nponyuennoe ciogo. Huxe npuseneHa GpopmynupoBka
TPAHCIIOPTHOM 3a/1a4H.

Haiiti 00beMbl IepeBO30K ISl KaXKJ0M Maphl «MOCTABIIUK - OTPEOUTEIbY TaK,
YTOOBI:

1) MOIIIHOCTH BCEX MOCTABIIMKOB ObLIN pPEaJTu30BaHbI;

2) CIIPOCHI BCeX MOTpeOuTeNel ObUIH YI0BIECTBOPEHBI;

3) CyMMapHBbI€ 3arachl Ha IEPEBO3KY OBLIHN OFI ...

37. Buecmo ... ecmaevme nponywenunoe cinogo. Cucrema OrpaHUYCHHN
TPAHCIIOPTHOM 3a/1a4u 337aeTcA B ... (hopme

38. Kak Ha3piBaeTcsi MomuuKanys CHUMIUIEKCHOTO METO/Ia MPUMEHUTEIBHO K
TPaHCIIOPTHOMH 3a7aue?

29



1) pactipeie M TeIbHBIA METOT

2) MeTOJT TOTEHIINAJIOB

3) metox I'omopu

4) metoa MHOKHTEJICH Jlarpamka

39. Uemy paBHbl KO()(DHUIMEHTHI IMPH IMEPEMCHHBIX CHCTEMbI OTIPaHHUYCHUI
TPAHCIIOPTHOMH 3a1a4un?

1) eqMHUILIE WK HYITIO

2) eIUHHIIC

3) HyIto

4) OHU MOJIOKUTCIIHHBI

5) oHM OTpHIIATETHHBI

40. Bmecmo ... 6cmagbme nponyueHHoe c1ogo. TpaHcnopTHas 3aja4a, B KOTOPOH
CyMMapHasi MOIIHOCTh MOCTaBIIMKOB HE paBHa CyMMapHOW MOILIHOCTH MOTpeOuTeneit
Ha3bIBACTCA ...

41. Bmecmo ... gcmagbme nponyujennoe cioso. TpancnopTHas 3a7a4da, B KOTOPOH
CyMMapHasi MOIIHOCTh TOCTABIIMKOB paBHA CYMMapHOW MOIIHOCTH MOTpeOuTese
HAa3bIBACTCH ...

42.YeMy paBeH paHT T CHCTEMbl YpaBHEHHI TpPaHCHOPTHOW 3amadyd c N

MOCTaBUIMKAMH U M MOTPEOUTEISIMU?

Iym+n—1
2)m+n
Jym+n+1
4) lm —n|

43. Bgeoume omeem 6 6ude yeno2o uucia. PaHT cHCTeMBbl ypaBHEHHA
TPAHCHOPTHOM 3a7a4u ¢ 3 MOCTABIIMKAMU U 5 TOTPEOUTEISIMU PABEH ...

44. Kak Ha3bIBa€TCS METOJl HAXOXXJICHHUS MEPBOHAYAIBHOTO pacHpeesieHus
MOCTaBOK B TPAHCIOPTHOM 3a7ade, B KOTOPOM IMEPEMEHHON B JIEBOM BEPXHEM YTy
JAl0T MaKCUMaJbHO BO3MOXHOE 3HAY€HWE WM, WHBIMHU CJIOBAMH, MaKCHUMAaJIbHO
BO3MOJKHYIO ITOCTaBKY?

1) MeTo/ «ceBepo-3amaaHoroy yria

2) pacrpeneuTeIbHbBIA METO/T

3) METO HANMEHBIIIUX 3aTPaT

4) meTon MHOXKUTENEH Jlarpamxka

45. Kak Ha3bIBaeTcsi METOJ| HaXOXKJACHMsI paclpesielieHus IOCTaBOK B
TPAHCIOPTHOM 3a7adye, B KOTOPOM Ha KaXKJIOM IIary MaKCHMAaJbHO BO3MOXKHYIO
MIOCTABKY CJIEJIyET /1aBaTh B KJIETKY C HAMMEHBIIUM KO3 OUIIMEHTOM 3aTpaT?

1) MeTon «ceBepo-3amaHoroy» yria

2) pacrpeae/MTeIbHBI METO/
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3) MeTO HAMMEHBIIUX 3aTPaT
4) meroa MHOXKHTENeH Jlarpamka

46. JlomaHast ¢ BepIIMHAMH B KJIETKaX MaTPHUIbl U 3BEHbSIMH, JICKAITUMU BIOJIb
CTPOK U CTOJIOLIOB MaTPHIIbI, yIOBIETBOPSIONIAS YCIOBUSIM:

1) CBSA3HOCTH, T.€. U3 JIIOOOW €€ BepUIMHBI MOKHO MOMACTh B JIIOOYIO APYTYIO
BEPIIMHY IO 3BEHbSIM JIOMAHOM.

2) B KaXJOW BEpILIMHE JIOMAHOW BCTPEYAIOTCS JiBa 3BEHA, OJIHO M3 KOTOPBIX
pacroJiaraeTcsi o CTpoke, APyroe — no CToyoIy

Ha3bIBAETCH ...

47. Kputepuii oNTUMaIbHOCTH PELICHUS] TPAHCTIOPTHOM 3a7auu (popMyaupyeTcs
cleqyromuM o0pa3oM: 0a3HCHOE paclpeiesieHUue I0CTaBOK ONTHUMAJIbHO TOTJa H
TOJIBKO TOI'/Ia, KOTJ1a OLIEHKH BCEX CBOOOHBIX KIIETOK ...

48. Bmecmo ... ecmasbme nponyueHHoe c1o6o. OTKpbITasi TpaHCIIOPTHAS 3a7a4a
pelIaeTCs CBEACHUEM €€ K ... TPAHCIIOPTHOM 3aJaye.

49. Ecnu B TpaHCHOpPTHOM 3amade oObEM 3amacoB MpEBHINIAET 00beM
NOTPEOHOCTEM, B PACCMOTPEHHUE BBOJIAT

1) GUKTUBHBIN MyHKT MOTPEOICHHS

2) (UKTHBHBIN MYHKT IMTPOU3BOJICTBA

3) U3MEHEHHUS CTPYKTYPHI HE TPEOYIOTCS

50. Buecmo ... scmasbme nponyujennoe cilo6o U3 NpPeorOHCEeHHLIX 8APUAHMOE.
OUKTUBHBIA MYyHKT MOTPEOJEHUS B TPAHCIOPTHOW 3aJaude BBOJAT, €CIU 00bEeM
MPEBBIIIAECT 00BEM ... (3aMacoB, MOTPEOHOCTEN)

51. Ecnim B TpaHcmopTHO#M 3amade o0beM MOTPEOHOCTEH MPEBBINIAET O00BEM
3a1acoB, B paCCMOTPEHHUE BBOJSAT

1) GUKTHBHBIN MyHKT MOTPEOICHHS

2) (UKTHBHBIN MyHKT MPOU3BOICTBA

3) U3MEHEHHS CTPYKTYPBI HE TPEOYIOTCS

52. Bmecmo ... 6cmagvme nponyweHHoe ci080 U3 NPeonodCeHHbIX 8APUAHMOS.
OUKTUBHBIA MYHKT MPOU3BOJICTBA B TPAHCIOPTHOM 3ajaye BBOMAST, €CIU 00BEM

IpeBbIIAET 00bEM ... (MOTpeOHOCTEMH, 3aIacoB)

BOl'[pOCI)I IJIA IOATOTOBKH K TECTOBBIM 3aJaHUAM

1. B gem cocTosT 0COOEHHOCTH TUHAMUYECKUX 3a/1a4 ONTUMHU3AIUHN?

2. Uro Takoe ympaBieHHE W TEPEMEHHAs COCTOSIHUS B JMHAMHYECKUX
MoaeIax?

3. CdopmymupyiiTe mpuHImn onTuMaibHoCcTH bennmvana

4. Kak ¢popmynupyetcs 3agaua no nmoadopy SMIOUPUUECKUX POPMYII.

S. Br16op Haunmyumieit GpyHKIUU.

6. Oprpadsl. OcHoBHBIE ompereneHus. Martpuinbsl oprpadoB. Opuenu u
OPLIUKJIBL.

7. Heopuentuposannsie rpadnl. OcHoBHBIE onpeencHus. [lomubiit rpad Kn.
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Martpuuet rpados. Hukmsl, nenu. Joctuxumocts. CBA3HOCTb.

8. DiepoBbl U TAMUIIBTOHOBHI rpadbl. 3agaua Diinepa.

Q. HepeBbsi, 1nec. OctoBHoe aepeBo rpada. Illuknomatuueckoe u
XpoMaTuyeckoe yucia rpada.

10.  Yrto moHMMaeTCs Moj cucTeMaMu MaccoBoro oociyxuBanus (CMO) u s
Yero OHM NMpeHa3HAYEHBI?

11. B d4em cTout 1enb, npeameT 3aaaun Teopurn CMO?

12.  Kakue 650ku BritoyaeT cxema CMO?

13. Yrto moHMMaeTcs moj Xxapaktepuctukout appexrusHocT padotel CMO?

14.  Cnayuaiinsiii npouecc (CIT) kakoro tumna npotekaet B CMO?

15.  Kakoii nponecc Ha3biBaeTcs ciaydaiHbiM? [IpuBeaute npumMepsl.

16.  Kakoii CII nHazpiBaercss MapkoBcKuM?

17.  Yro mpencrasiuseT coOoi rpad COCTOSIHUN CHCTEMBI?

18.  Kaxkwue CII Ha3bIBatoTCS AUCKPETHBIMU?

19. Kaxkwue CII Ha3pIBatoTCs HEMPEPHIBHBIMU?

20.  [laiiTe ompeneneHue cocTosiHUS 03 BbIXoj1a, 0e3 BXo/1a.

21. Kakas cuctema Ha3bIBa€TCs IProIUUECKON?

22.  [aiite onpenenenne CII ¢ AUCKPETHBIM U HETIPEPHIBHBIM BPEMEHEM.

23.  UYro Ha3biBaeTcsi, MapKOBCKOM 11eTbI0?

24.  UYto cobo¥ mpeacTaBIIOT BEPOITHOCTH COCTOSTHUIMA?

25. Kakas MapkoBckasi 11eTb Ha3bIBa€TCS OJTHOPOJHOM (HEOTHOPOIHOM )?

26. JlaWiTe ompenelieHWe BEPOATHOCTEH COCTOSHUN CHCTEMBI, B KOTOpPOH
poTEKAET MapKOBCKUI CIIy4alHbIN IPOLECC C HENPEPHIBHBIM BPEMEHEM.

27. Yrto Ha3bIBaeTCA, IUIOTHOCTHIO BEPOSATHOCTH TE€PEXOAa CHCTEMBI U3
COCTOSIHUSI B COCTOSIHUE?

28. JlaiiTe ompeneneHHe OTHOPOJHOTO W HEOJAHOPOAHOTO MapKOBCKOTO
JUCKPETHOTO MPOLECcca C HEMPEPHIBHBIM BPEMEHEM.

29. KakoBa (¢m3myeckas UWHTepHpeTamusl MPEASTbHBIX  BEPOSITHOCTEH
COCTOSIHUN TUCKPETHOM MapKOBCKOUM CUCTEMBI C HEMTPEPHIBHBIM BPEMEHEM?

30. Ha kakue knaccel genarcss CMO B 3aBUCUMOCTH OT XapaKTepa IMOTOKOB?

31. Kak cocraBisercs cucTeMa JHHEHHBIX alreOpandecKuX ypaBHEHUH C
HEU3BECTHBIMHU TPEJCITHHBIMA BEPOATHOCTSMU IO Pa3MEUEHHOMY Tpady COCTOSHHIMA
CUCTEMBI?

32. Kak cocraBnsercss cucTteMa JMHEWHBIX anreOpandeckux ypaBHEHHM C
HEU3BECTHBIMH MPEICTHHBIMA BEPOSTHOCTIMHU IO MATPHIIC IUIOTHOCTEH BEPOSTHOCTEH
nepexoaa’?

33. Omnpenenure pa3MeuyeHHbId rpad COCTOSIHMM CHUCTEMBbI, B KOTOpPOH
nporekaeT MapKOBCKHM CIIy4aiHbIN IIPOLECC C HENTPEPHIBHBIM BPEMEHEM

34. @OyHKUMH, UCTIOJIb3yEMbIE JJIS TOCTPOSHUS SMITUPUIECKUX (HOPMYIL.

35. Meroa HauMEHBIIINX KBaJIPaTOB.

36. T'eomerpuueckas uWHTEpHpeTalus 3aJayd MOCTPOEHUS SMIHUPUYECKON
bopmMyIbL.

37. B uwem cocrouT MeTOA JMHAMUYECKOTO MPOTPAMMHPOBAHUS B
MHOTOIIIArOBbIX 33/1a4yax ONTUMHU3AIUN?

38. IIpuBenute mpuMepbl AMHAMUYECKON 3a7a9d ONTUMHU3AIIHH.

39. T'enepupoBaHHe cllydallHbIX uHcel. ['eHepupoBaHWE CIy4YalHBIX YHUCEN,
pacupeeseHHbIX 110 3KCIIOHEHIIUAIBbHOMY 3aKOHY paclpeIeieHUs.

40. T'enepupoBaHue cCIy4alHBbIX 4YHceld. ['€HepHpoBaHHE CIyYalHBIX YHCEII,
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pacupeeseHHbIX [0 HOPMaJIbHOMY 3aKOHY paclpeieCHus.

41. TenepupoBaHue  ciy4ailHepix  uucen.  [lceBmociaywaiiHple — 4ucia.
['enepupoBaHue MOCIENOBATENLHOCTH PABHOMEPHO PACHPENENICHHBIX CIIy4alHBIX
YHCel.

42. Kak UMHUTHpPYETCS PACCTOSHHUE MEXKIY JIBYMs CIy4alHbIMU COOBITHUSMU
yacCOHOBCKoro motoka? Kak Ha TpakTUKE ONpPENeIuTh HHTEHCHUBHOCTD
MOPOKIAIOIIETO MOTOKA CITyYalHbBIX COOBITUI?

43. Kak obecrnieuuth TpeOyeMblil BBIXOJHOW MapameTp CTaTUYECKOM MOEINH,
yHpaBJisisi BXOAHBIMUA BO3JIEHCTBUSIMU Ha Hee? Hamuiure anroputM, HApUCyuTe cxemy
peanu3anuu.

44. Kak omnpenenuth HEOOXOAMMOE 4YHUCIO HWTEpalMii B CTaTUCTUYECKOM
AKCIIEPUMEHTE JUIsl IOCTHUKEHUS 3aJaHHON TOYHOCTH?

45. Kak paccunrtarh peUTHHI IpoekTa B 3kcneptuze merogom Kemenu? Kaxk
paccuuTaTh OOBEKTUBHOCTD 3KcHepTa’?

46. Kak cocraBmseTcss cucTeMa JHHEWHBIX anreOpandeckux YpaBHEHUU C
HEU3BECTHBIMM TPEAEIbHBIMA BEPOSITHOCTSIMU IO pa3MEUEHHOMY rpady COCTOSHUN
CUCTEMBI?

47. Ha xakue knaccsl genarcs CMO B 3aBUCUMOCTH OT YHCiIa KaHAJIOB?

48. Ha kakue xmaccel genstci CMO B 3aBUCUMOCTH OT JUCHHUILIIMHBI
oOcmy>xuBaHus?

49. Ha xakue kiaccel geniarcs CMO B 3aBUCUMOCTH OT OIpaHUYEHHUS MTOTOKA
3a5BOK?

50. Ha kakwue kmaccel gensarcs CMO B 3aBUCUMOCTH OT KOJHMYECTBA ATaIloOB
00cCITy KUBaHUS?

51. Krto BmepBble 3aHUMAaNCS HUCCIEAOBAHMEM MHOTroKaHaibHbIX CMO ¢
OTKazamu?

52. Kak Ha3pBacTCs MOJEIb CIYYallHOTO TpOIecca, NPOTEKAIOIIETO B
MHoOrokanaibHo CMO ¢ oTkazamu?

53.  Urto moHMMAaETCs MO «IIOTOKOM OOCITY>KHBaHUI» 3aBOK?

54. Kak BeITmaguT pasmedeHHbld rpad s MHOrokaHaiabHOo CMO ¢
oTKazaMu?

55.  Kaxkue Bepostaoctu coctostanii CMO Ha3bIBalOTCS PENeTbHBIMU U KaKOH
pexuM GYHKIIMOHUPOBAHUS OHU XapaKTEPHUIYIOT?

56. UYrto mnpencraBiser coOOW NpUBENEHHAs WHTEHCHUBHOCTH BXOJSILIEIO
NOTOKA U KaKOBa €JMHUIIA U3MEPEHHUS dTOT0 NoKazaress?

57. Ilepeuucnute OCHOBHBIE MpEAENbHBIE XAPAKTEPUCTUKH SPPEKTUBHOCTU
dyHkuronupoBanus n-kaHanbHo CMO ¢ oTkazamu.

58. Jlaitite ompeneneHue BEpPOSITHOCTEW COCTOSIHUM CHCTEMBI, B KOTOpOU
nporekaeT MapKOBCKHM CIIy4aHbIN MIPOLIECC C HENIPEPHIBHBIM BPEMEHEM.

59. Jlaiite ompeneneHue OAHOPOJHOTO W HEOJHOPOAHOTO MapKOBCKOTO
JUCKPETHOTO MPOLEcca ¢ HEMPEPHIBHBIM BPEMEHEM.

60. 3amknHyTas MmHOrokaHaibHas CMO.
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