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1. HEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMSI 110
AUCHUIIJIMHE, COOTHECEHHBIX C HIJIAHUPYEMbIMH
PE3YJIbBTATAMHU OCBOEHMHMSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

1.1. L[GJISIMI/I OCBOCHHA TUCIHIIIMHBI «MaTemMaTH4YeCKO€ U HMHUTAIIMOHHOE
MOJICJIUPOBAHNE CUCTEM)) SABJIICTCA:

- HN3YyUCHUC OCHOBHBIX MOHIATUH U IMPUHOUIIOB MATCMATUYCCKOI'O H
HMUTAITUOHHOI'O MOACIIMPOBAHUAA,

- O3HAKOMJICHHUC C MOACIIIMHU CUCTCEM MAaCCOBOT'O 06CHy}KI/IBaHI/IH.

1.2. HW3yuenme pmucuumuimHel «MaTteMaTnyeckoe HM HMMHUTAIMOHHOE
MOJCJIMPOBAHUE CHCTEM» CIIOCOOCTBYET  PEIICHHMIO  CIEAYIOIIUX  3ajay
poecCUOHaNbHOM eI TeIbHOCTH:

—  OBJIQJICHUI0 METOJIaMH I[OCTPOCHUS WMMUTAUUOHHBIX MOJEIEH s
pelLIeHUs] MHXEHEPHBIX 3a/1a4;

—  OBJAJCHHUIO METOJMKOMN MPOBEACHUS WHKEHEPHBIX PAaCUETOB B CHUCTEME
Maple.

1.3. Ilpouecc wu3ydyeHus AUCHUIUIMHBI HalpaBieH Ha (opMupoBaHHE
CHEAYIOINX KOMIETEHIINH:

Oowenpogheccuonanvnuie (OIIK)

Kon HauMeHoBaHue U (WJIH) ONUCAHME KOMIIETEHIIUN
KOMITeTeH UM
OIIK-1 TOTOBHOCTBIO IIPUMEHSATh METOJIbI MaTEeMAaTHUKH, (PU3HKU, XUMHH,

CUCTEMHOTO aHaJN3a, TEOPUU YIPABIEHUS, TEOPUU 3HAHU, TEOPUU
M TEXHOJOTMHM  NPOrpaMMHUpPOBAaHMS, a  TaKKe  METOOB
I'YMaHHUTAPHBIX, JKOHOMUYECKUX M COLMATIbHBIX HAYK

OIIK-2 CIIOCOOHOCTBIO TMPUMEHSATh AHATUTUYECKUE, BBIYMCIUTEIBHBIE U
CUCTEMHO-AaHAIUTUYECKUE METOJbl I PEHICHUS MPUKIATHBIX
3alad B O0JAacTH YINpaBlieHUsS OOBEKTaMU TEXHUKH, TEXHOJIOTHH,
OpraHU3allMOHHBIX  CUCTEM, paboTatb C  TPAJUIIMOHHBIMU
HOCHUTEJIIMH MH(pOpMauu, 6azaMu 3HaHUHN

Ipogeccuonanabubie (ITK)

Kon

HaumenoBanue v (UJ1M) ONMMCAHUE KOMIIETEHIIUN
KOMIIeTeHIIUH

CIIOCOOHOCTBIO ~ pa3pabaThiBaTh  METOABl  MOJCITHPOBAHUSA,
K-5 aHaJIM3a U TEXHOJIOTMH CUHTE3a MPOIIECCOB U CUCTEM B 00JaCTH
TEXHUKH, TEXHOJIOTUHA U OPTaHU3AIMOHHBIX CUCTEM

1.4. B pe3ynbTare OCBOCHUS JUCHUIUIMHBI 00YUYaIOIIUICS TOJKEH:




* 3HaTh: OCHOBHBIC ITOHATHS MAaTEMaTHIECKOTO MOJCIIMPOBAHHA 1 UMUTALTUN
CHUCTEM MaCCOBOI'O O6CJIY)KI/IB8,HI/IH.

* YMeTh: MOICIINPOBATH CﬂyqaﬁHLIG BCJIMYMHBI 1 ITPOLCCChI C 3aIaHHbIM
3dKOHOM pacCIpCaciICHUA.

L B.]'IaIleTb MGTOI[I/IKOfI BBITIOJIHCHHUA MHXXCHCPHBIX PACYCTOB B CUCTCMC Maple.

2. MECTO YYEBHOM JUCHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJBHON TPOI'PAMMBI

Jucuurmuinaa «MaTteMaTi4eckoe 1 UMHTAIMOHHOE MOJEIUPOBAHUE CUCTEM)
OTHOCUTCA K OOS3aTeNbHBIM IUCIMIUIMHAM BapWaTHBHOW dactu Ojoka bl
y4eOHOro TiaHa.

TeopeTndeckoid M TPaKTUUECKON 0a30i AUCHUIUIMHBI «MaTtemaTuyeckoe u
HMMTALIMOHHOE MO/JICJIMPOBAHUE CHUCTEM» SIBJISIFOTCSI JUCIUMINHBI
«MndopmanimonHele TexHoJorum», «Marematuka, 4.2. Teopus BeposTHOCTEH H
AJIEMEHTBI MATEMATUYECKOW CTATUCTUKHNY, «METOIbl ONTUMAJIbHBIX PEIICHUI.

Hacrosimas pucuMiuiMHa SBISIETCS OCHOBOMNOJATAIOIMICH I JUCHMILIMH
«HTEIIeKTyanbHbIE CUCTEMBI M TEXHOJOTUM», «MeToasl U CpeacTBa 00pabOTKH
UH(pOpMaALUN.

[IpuoOpeTeHHbIe CTy€HTaMU 3HAHUS MO3BOJST HCIOJIB30BaTh COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTMU MPHU PEIICHUM WHXXEHEPHBIX 3a/lad, CBS3aHHBIX C
MMUTAIHOHHBIM MOJICIMPOBAHUEM.



3. OFBEM JUCHUIIVIMHBI B 3BAYETHBIX E/IUHUIIAX

Bunnl 3ausarnii

Buabl koHTpOJIS
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Mopayas 1. Hayka u HCKycCTBO
1 | MomeMpoBaHUsI: IPOOJIEMBI 60 2 2 56
pa3padoTku Mojesei
Tema 1.1. OCHOBBI TEpPMHUHOJIOTHH
2 p 2 |05 15
MOJCIIUPOBAHUS .
Tema 1.2. Texnoorus
3 8 0,5 1 6,5
MOJICTTUPOBAHUS
Tema 1.3 Knaccudukanms
4 (uxau 8 |05 75
MaTeMaTHYECKAX MOIEIEH.
Tema 1.4.Monenu cucteM
5 a 42 (05| 1 40,5
MaccoBOI'0 00CTyKUBaHUS
Moayas 2. IMATAIIHOHHOE
6 y 1 60 3| 4 53
MOJIeJINPOBAHUE.
Tema 2.1. TeopeTnueckrue OCHOBBI
7 METO1a UMUTAIIMOHHOTO 8 1 1 6
MOJICITUPOBAHUSI.
Tema 2.2. MogenupoBaHue cucTemMm
8 MaccoBOT0 00CTYKUBAHUS METOJIOM 32 1 2 29
MMUTAITMOHHOTO MOJICITHPOBAHWS
Tema 2.3. MogenupoBanue Ha GPSS
General Purpose Simulation
9 || P 20 | 1] 1 18
System) — cucTemMa HMHTAIIHOHHOTO
MOJICTTUPOBAHUS OOIIETO Ha3HAUCHUS
Moayab 3. AHAJIUTHYECKOE
10 y 60 3| 4 53
MOJIeJINPOBAHUE.
Tema 3.1. MapkoBcKHe cIy4aiiHbIE
11 p i 10 1|1 8
TIPOIIECCHI
Tema 3.2. MogennpoBaHue cucTemMm
MacCcoOBOT0 00CITyKUBaHUS
12 yx 20 1] 1 18
AHAIUTUYECKUMH METOJaMH TEOPUHU
MaccoBOIr0 00CTyKUBaHUS
Tema 3.3. MeToauKka BBEIIIOIHEHUS
MHXEHEPHBIX PACUETOB B CpENiE 30 1 2 27
Maple
IK3AMe
Bcero 180/5 | 8 10 162 1 H
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4. COIEP)KAHUE YYEBHOM JUCITATIIMHBI

Moayas 1. Hayka 1 HCKYCCTBO MOJAEJTUPOBAHUA: NIP00OIeMbl pa3padoTKu
mozueeii (60 gacoB)

Tema 1.1. OCHOBBI TEPMHHOJIOTHH MOAeIMPOBaHus (2 yaca)

CuctemMa Kak COBOKYIHOCTh OOBEKTOB WJIM 3JEMEHTOB, OOpa3yrOIIUX
1eJIOCTHOCTh. CHCTEMHBIN MOJIXO MPU U3YYCHUU TMOBEICHHS CUCTEM. Y CTOWYHMBAs
COBOKYITHOCTh B3aMMOCBSI3€H MEXKIy KOMIIOHGHTAMH CHCTEMBI — CTPYKTypa
cuctembl. [lokazarenn 3¢deKTHBHOCTH (QYHKIIMOHUPOBAaHUSA CHCTeMBI. [Iporecc
(YHKITMOHUPOBAHHS KaK TIEPEXO0]] K3 OJTHOTO COCTOSHUS B JAPYTOE.

Mogens kak 3aMeCTHTENh OpWUTHHANA. MaremaTHyeckass MOJETb Kak
COBOKYITHOCTh COOTHOIIIGHWH (Hampumep, (opMys, ypaBHCHHH, HEPaBEHCTB,
JIOTHYECKHMX YCJIOBHM, OIEPAaTOPOB), OINPEACIAIONIUX XAPAKTEPHCTUKH COCTOSHHMA
CHUCTeMBI (a 4Yepe3 HUX W BBIXOJHBIC CHTHAJIBI) B 3aBUCUMOCTH OT IapaMETPOB
CHCTEMBI, BXO/IHbIX CUTHAJIOB, HAYaJbHBIX YCJIOBHH U BPEMEHH.

Buowt yueonwvix 3anamuii:

Jlexums: OCHOBHBIE MOHATUS MOACTUPOBAHUS 0,54aca

Tema 1.2. TexHoJiorust MogeupoBanus (8 4acon)

Oranel MonenupoBaHus. [locTaHoBKa 1enM MOJAETUpPOBaHUs, pa3zpaboTka
KOHIENTYalbHOM  MOJENIH, TOArOTOBKAa  HMCXOAHBIX  JIaHHBIX  pa3paboTka
MaTeMaTUYeCKONM MOJend, BbIOOp MeEToJa MOJENUPOBaHMs, BBIOOP CPEACTB
MOJIEJIMPOBaHUS pa3paboTKa MPOrpaMMHOT0 00ecledeHus, IpoBepKa aJIeKBaTHOCTU
U KOPPEKTHPOBKAa  MOJENM, IUIAHUPOBAHWE  MAILIMHHBIX  3KCIEPUMEHTOB,
MOJICJIMPOBAaHUE HA  BBIYUCIUTEIBHOM KOMIUIEKCE, O00paboTka W  aHauu3
MOJIETTUPOBAHUSI.

Buowt yueonwvix 3anamuii:

Jlexums: OTanbl MOJAETUPOBAHUS 0,54aca
[TpakTyeckoe 3ansitue: Pa3paboTka KOHIIENTYaabHOW MOJIETH, TPOBEPKA lgac
aJIeKBaTHOCTU U KOPPEKTUPOBKA MOJIEIH,
IUTAHUPOBAHUE MAIIMHHBIX SKCIIEPUMEHTOB

Tema 1.3 Knaccndpukanus MaTeMaTndeckux Mojeei (8 yacos)

Tpu OCHOBHBIX Kjacca MAaTEeMaTHYECKUX MOJEJEH: aHaJUTHYECKUE,
MMUTAIIMOHHBIE U HEUETKHUE (CeMUOoTHYECKue). B mepBoM ciydae ycTaHaBIMBAaIOTCA
dbopMysIbHBIC, AaHAIUTUYECKHE 3aBHUCHMOCTH MEXIY MapaMeTpamu cucteMbl. Jlis
OIMMCaHUSA ITHUX 3aBUCHUMOCTEH pa3paboraH SI3BIK anreOpandecKux,
nudpepeHnanbHbIX, WHTETPAIBHBIX M Jp. YypPaBHEHWH. OTH MOJEIH MOXKHO
MOJYy4YUTh, HAIPUMEP, B paMKax MaTeMaTHYECKOr0 MPOTpaMMHUPOBaHUs (JIMHEIHOE,
1IEJIOYHCIICHHOE, HEJTMHEIHOe, TMHAMUYECKOe, CTOXAaCTUYECKOE) U TEOPUH MAaCCOBOTO
00CITyKUBaHUSI.



JIig 3a/1a4, TpeOyrIMKX ydeTa OOJBIIoro KoJndecTBa (akTOpoB, B TOM YHCIIE
U CIy4alHBIX WJIM HEYETKUX (HeompenenEHHbIX), pa3pabdOTaHbl  METOJbI
MMUTALMOHHOTO ¥ HEUETKOTO MOJICITUPOBAHMUS.

Buowl yueonwix 3anamuii:

Jlexuus: Kinaccuduxanys MmaTeMaTH4eCKUX MOJICIICH 0,54aca

Tema 1.4. Mojaejm cucTeM MaccoBOro oocay:kuBanus (42 yaca)

Cucrembl mMaccoBoro obciyxuBanus (CMO). 3asiBku, odyepenu, UHTEPBAIIbI
Mexay 3asBkamu. JlucruruimHa oOciykuBanus. OOcCiyXHBarollde YCTPOWUCTBA,
npuoOOpsI, KaHabl. BXOIHBIE U BBIXOIHBIE MTOTOKHU.

Knaccudukanus cucrem wmaccoBoro oOcnykuBaHusi. MapkoBckue U
HeMapkoBckue Mozenu. OCHOBHBIE KlAacCU(UKALMOHHBIC MPU3HAKU: OpraHu3alus
MOTOKA 3asIBOK, XapakTep 00pa3oBaHUs ouepe/id, OTPAaHUYEHUS OYEPEeIU, KOINIECTBO
00CTy’KMBAIOUIUX KaHAJIOB, JUCHUILIMHA OYEPEIH.

Cucremsl ¢ 0TKa3aMHu U ¢ oxkuianueM. OJTHOKaHaJIbHbIE 1 MHOTOKaHAJIbHBIE.

[Tokazarenu 3¢ppexruBHOCTH padoTel CMO.

Teopus MaccoBoro oOciykuBaHHS Kak anmapat wmonenupoBanus CMO.
MeToa UMUTAalIMOHHOTO MOIETUPOBaHUs (METO CTATUCTUUECKUX UCTIBITAHUI, METO/T
MonTe-Kapio).

AHanuTH4ecKrue 1 UMUTAMOHHBIE MOJEIIH.

[Totoku coObIiThii. Perynsipusie notku. CTauoHapHble U OJMHAPHBIE MOTOKH.
[Toroku ©0e3 mnocneneiictBus. IlpocTeilmne (cTauoHapHBIE IyaCCOHOBCKUE) U
HecTanuoHapHble TOoTokH. [loTok ITansma. [Totok Opnanra.

[InanupoBaHue U OpraHU3alUsl KOMIIBIOTEPHOIO SKCIIEPUMEHTA.

Buowt yueonwvix 3anamuii:

Jleknus: OcHOBHBIC ITOHATHS TEOPHH cucTeM MaccoBoro  0,5daca
00CITy)KUBaHUS

ITpakTudeckoe 3ansTre: (OCHOBHBIC KJIACChl M BUIbI CUCTEM MAaCCOBOTO lgac
o0cCITyKUBaHUS

Monayasb 2. UMuTanuonHoe MoaeaupoBanue (60 yacos)

Tema 2.1. TeopeTuyeckue 0OCHOBBI METOa UMHUTALIMOHHOI'O
MoaeaupoBaHus (8 yacos)

CyurHocTs MeToZia U 001acTH ero npuMmeHeHusl. [locTpoeHne nCKyCCTBEHHOTO
BEPOSITHOCTHOT'O TIPOIECCA, MapaMeTPbl KOTOPOTO AT PEUICHHE MOCTaBJICHHOM
3aJ1a4d, MPUYEM caMma 3ajada MOXKET U He OBITh BepossTHOCTHOM. [Ipsimast u oOpaTHas
3aJIaui.

['eHeparopsl CIydaliHBIX BETMYMH Kak 0a3a IMUTAITMOHHOTO MOJICITMPOBAHUS.

Drtanbl UMHUTAIMOHHOTO MOJICIUPOBAHUS: pa3paboTKa JACTCPMUHHUPOBAHHOM
MaTeMaTU4YECKOW MOJZIeNId mpoliecca; noiaydyeHne Ha OBM oTnenbHbIX peanu3aiuil
CIIy4allHBIX COOBITHMH, BenuuuH, OGyHkouil, T. E. MopenmupoBanue ciydaifHOTO
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ABJICHUST C 3aJaHHBIMU  XapaKTePUCTUKAMH, MHOTOKpaTHas  peaau3aius
JNETEPMUHUPOBAHHOIO TIpOllecca, TA€ B KAXKIOM W3 pealu3alluii yYUTHIBACTCS
BIUSIHUE CIIyYallHBIX  SIBJICHMIA; CTaTUCTHYeCcKass o00padOoTKa MOJyYEHHBIX
pe3yIbTaTOB B COOTBETCTBHUM C XapaKTEPOM UMHUTHPYEMOTO poliecca.

Buowl yueonwix 3anamuii:

Jlexmus: MonenupoBaHue CITydaifHBIX TPOIIECCOB KaK lygac
OCHOBa TEOPHH CHCTEM MacCOBOTO
00CITyKUBaHUS

[Tpaktuueckoe 3anstre: [lomydeHue CryqaitHBIX BEJTMYHH C 33 IaHHBIM lgac

3aKOHOM pPacCIIpCACICHUA

Tema 2.2. MoaesimpoBaHue CMHCTEM MACCOBOI0 00C/IY:KUBAHMS METOA0M
HMUTAIMOHHOT0 MoaeJupoBanus (32 gaca)

MopnenupoBaHue notoka 3asaBoK. OcHOBHbIE XapakTepuctuku CMO: xapakrep
BXOJISIIET0 TMOTOKa 3asBOK (T. E. mocienoBaTeabHOCTh COOBITUMN, CHEIUATbHBIM
o0pa3oM YIOPSJOYEHHBIX BO BPEMEHM), a TaKKe JUCHUIUIMHBI OXUJAHUS U
oOcy>kuBaHusi. MoJIeTMpOBaHNUE BXOJAHBIX MTyaCCOHOBCKHUX MOTOKOB.

Onucanue MOTOKa 3asBOK KaK CTAIIMOHAPHBIN MOTOK OJIHOPOJHBIX COOBITUH C
OTrpaHUYECHHBIM TOCenecTBIEM (MOTOK Thna [lanpma).

[Tpocreiimas moens MHOrokanainbHoit CMO.

Moaudukanun moaeneit CMO: cuctembl ¢ OTPaHUYECHHUEM 10 JIJTUHE OYepeu,
CUCTEMbl C OTPAHUYCHUSIMU MO JUIMTEIBHOCTU OOCHY)XMUBAHHUS U JJIUTEIbHOCTU
npeobiBanus, MoJerabr CMO co citydailHbIM MOPSAKOM 00ciyxkuBaHus, moaeias CMO
C 3aJIaHHBIM MOPSJIKOM BbIOOpaA 00CITy KUBAIOLIUX KaHaIoB, Mojieab CMO ¢ BbIX010M
W3 CTPOS KaHAJIOB.

Mopens mHOrokananbHo CMO ¢ OrpaHMYEeHHOM [JIMHOW O4Yepeaud W
OTpaHUYCHHBIM BPEMEHEM 0KHIaHMsI 3asBOK Hauasia 00CITy>KUBaHUSI.

Meroauka onpeeeHus MpUOPUTETa 0OCITY)KMBAaHUS 3a5BOK.

Buowt yueonwvix 3anamuii:

Jlexmsg: [TocTpoenue npocreiiiieit Moaenu lgac
MHOrokaHasibHoi CMO
[IpakTueckoe 3ansitue: Mogens MHOTOKaHanbHOM CMO ¢ 24aca

OrPaHUYECHHOW JJIMHOW OYepeau U
OTPAaHUYEHHBIM BPEMEHEM OKHIaHUS 3asIBOK
Hayayia 00CITy>KMBaHUS

Tema 2.3. MoaeaupoBanune Ha GPSS (General Purpose Simulation
System) — cucTeMa UMHUTAITHOHHOTO MOJIEJTMPOBAHUSI 001ero Ha3HaYeHus (20
4acoB)
Beenenune B sa3bik GPSS. Cucrema GPSS kak COBOKYNHOCTH $3bIKa U
TPaHCIATOPA.
[IpencraBienre MOAENM HCCIETYEMON CHUCTEMbl OMNMHCAaHWEM aOCTPAKTHBIX
AJIEMEHTOB — OOBEKTOB U JIOTUYECKUX MPABWI MX B3aUMOJIECHCTBUS — CTaHIAAPTHBIX
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oneparuii. OOCyIIECTBIECHUE  HIKCIEPUMEHTOB HAJ, MHTEPECYIOLIEH  CHUCTEMOMU
(MozenbI0) MyTeM KOMOMHAITMU 00BbEKTA U CTAaHIAPTHBIX OMEpaINil HaJl HUM.

Yetsipe kacca 0OBEKTOB: TUHAMUYECKHE, 000pYAOBaHUE, CTATUCTUYCCKHUE U
orepariioHHbIe. J[MHaMu4Yecknue OOBEKTHl TpPaH3aKThl . TpaH3aKT Kak aOCTpakius,
KOTOPOM pa3pabOTUYMK MOJICNH MPUIAET OMPEICIICHHBIA CMBICIH, T.€. YCTaHABIMBAET
€ro COOTBETCTBHUE C 00bEKTAMU PEaIbHON CUCTEMBI.

MoaenupoBaHue CiydalHbIX BeJIWM4MH. Mogens oaHokaHaiasHO CMO.
Mopens mHOrokanaiabHo CMO.

Buowl yueonwix 3anamuii:
Jlexums: Bsenenue B 361k GPSS lugac
[Ipaktuueckoe 3ansatue: Peanmmzanus nHa GPSS mopeneit CMO luac

Monayas 3. AHaauTH4eckoe moaeaupoBanue (60 yacos)
Tema 3.1. MapkoBckue cay4daiinbie mpouecchbl (10 gacos)

MapkoBckuil (WM mpoueccoMm «0e3 MOCHEACHCTBUA»): €CIH JJis JH000ro
MOMeHTa BpeMeHH t0 BEpOSTHOCTHBIE XapaKTEPUCTUKH Tpoliecca B OyaymeM (mpu t
> t0) 3aBHCST TOJABKO OT €T0 COCTOSHUS B JAHHBII MOMEHT BpeMeHu t0 u He 3aBUCAT
OT TOT0, KOT'JIa ¥ KaK CUCTEMa MPUIILIA B 3TO COCTOSIHUE.

Pa3znenenue ciayyailHbIX MPOIIECCOB MOKHO Ha IMPOLIECCHI C AUCKPETHBIMHU U
HENPEPBhIBHBIMU COCTOSIHUSIMU. MapkoBckas Lenb. HenpeppiBHast nenbs Mapkosa.
[TpenenbHbIE BEPOATHOCTU COCTOSTHUIM.

[Ipouecc «pa3MHOXKEHUS U THOETNY.

Buowt yueonwvix 3anamuii:
Jlexkuus: MapkoOBCKHE CITydailHbIE TPOLECCHI lgac
[IpakTnueckoe 3ansatue: IIponecchl ¢ AMCKPETHBIM COCTOSSHUEM U l4gac
HENPEPbIBHBIM BPEMEHEM

Tema 3.2. MoaenupoBaHue CHCTEM MacCOBOI0 00C/IyKUBAHUS
AHAJUTHYECKHUMH METOaMH TeOPHHU MAaCCOBOIro odcay:kuBanus (20 yacon)

VYcraHOBICHHE 3aBUCUMOCTH MEXKAY XapaKTepoM TOTOKAa 3asgBOK, YHCIOM
KaHAJIOB, WX MPOU3BOJUTEIBHOCTHIO, MpaBuiamMu pabotei CMO u yCHeunrHoCThIO
(3¢ deKTHBHOCTBIO) 0OCITYKUBAHUS.

Onucanue paborst CMO c nomompio nud@epeHInanbHbIX ypaBHEHUH, B
MPENebHOM CiTydae — JTUHEHHBIX aIreOpanvyecKux.

Mmuorokananbaass CMO c otkazamu. ['pad cocrossHuii cuCTEMBI.

Mopenu paznuunsix CMO.

Buowl yueonwvix 3anamuii:
Jlexuus: AHanutrdeckoe onucanue pabotst CMO lgac
[IpakTnueckoe 3ansatue: Mogenu paznuuasix CMO l4gac
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Tema 3.3. MeToauka BbINOJHEHUS HHKEHEPHBIX pacyeToB B cpeae Maple
(30 gyacoB)

[Tporpamma Maple 9 kak cpeacTBO peanu3anuy aHATUTHYCCKUX BBIYUCIICHH.

OcHOBBI MporpamMmHupoBaHus B cperne Maple. DieMeHThl BXOHOTO S3bIKa.
Omnepartopsl.

Pacuer xapakrepuctuk CMO c¢ ucnionbs3zoBanueM Maple u Excel.

Buowl yueonwix 3anamuii:

Jlexkuus: OcHoBbl paboThI B makere Maple lgac
[Ipaktuueckoe 3anstue: Pacuer xapakrepuctuk CMO c ucnonb3zoBanueM 2yaca
Maple u Excel

5. HIEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUA J1JIA
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCS IO JUCHUIIJIMHE

5.1. TeMbl KOHTPOJILHOH PadOTHI

Ne HaumeHnoBaHue Tem
/1
1. | YopaBnenue 3amacaMy Ha CKJIaJie
2 | Pacuer kpuTHYECKOTO BpEMEHU 00pa0OTKHU JAETAJIH.
3 | IMuTanmoHHOE MOJICITMPOBAHIE TEXHOJIOTHYECKOTO y4acTKa
4 | Mopenb NOTpeOUTEIHCKOTO PhIHKA.
5 | [IpocTast MOJIENb TOPOJIA.

5.2. Tembl KypcoBbIX padoT
PabounM y4eOHBIM MJIaHOM BBINIOJHEHUE KYpPCOBBIX padOT (MPOEKTOB) HE
IPEyCMOTPEHO.
5.3. IlepedyeHb MeTOANYECKHX PEKOMEHAALMI

Ne

HauMmeHoBanue
n/n

1. | Meroanueckue peKOMEHIAIMH 110 BBITIOJHEHUIO KOHTPOJIBHOU PabOTHI

5.4. IlepeyeHb BONPOCOB JJIS1 MOATOTOBKH K IK3aMEHY.

1. Metonuka ¢hopMaTbHOTO MIPEACTABICHUS 00BEKTAa MOACIUPOBAHUS U
MIPUHITUIIBI, HA KOTOPBIX 0a3MpPyeTCsl TEOPUS MOACITUPOBAHUS.
XapaKTeprucTHKa OCHOBHBIX ATAINlOB TEXHOJIOTHU MOJICITUPOBAHMS.
Mertoaosiorust pa3paboTKU KOHIENTYaIbHON MOJICIIH.

4. PazpaboTka MaTeMaTHYECKON MOJCIHM U XapaKTePUCTHUKA 0000IIEHHBIX
(hopMaIN30BaHHBIX CXEM.

Knaccudukanms MareMaTnaeckux MOJICIICH.

Crpykrypa moaenu CMO u knaccudukarus moaeneit CMO.

[ToToku COOBITHIA.

w N

N oo
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8. MeTomapl MOCTPOEHUS TEHEPATOPOB CITyYalHBIX BEJIMYH.

9. IIpoBepka KauecTBa MOCIEIOBATEIBHOCTEH CITy4ailHBIX BEJIMYHH.

10.MonaenupoBaHue CIydalHBIX MPOIECCOB (peaau3aius COObITHS).

11.MopaenupoBaHue CIy4alHBIX MPOIECCOB (peaau3arus IPyIbl COOBITHI).

12.MopenupoBaHue CIyYailHBIX MPOIIECCOB (peaTm3aliysl CI0KHOTO COOBITHS,
COCTOSIIIIETO U3 IBYX HE3aBUCHUMBIX COOBITHN).

13.MopenupoBaHue CIy4YailHBIX MPOIIECCOB (peanu3allysl CI0KHOTO COOBITHS,
COCTOSIIIIETO U3 IBYX 3aBHCUMBIX COOBITHIN).

14 MopaenupoBaHue CIy4ailHBIX MPOIECCOB (peanu3aius OJHOPOIHOM
MapKOBCKOMW LIETIN).

15.MonenupoBaHue CIIy9ailHBIX TIPOIIECCOB C 3aJaHHBIM 3aKOHOM
pacrmpezeneHusl.

16.Heo6xoanmoe 4ncio pean3annii IMUTAIIMOHHOTO SKCIIEpUMEHTA [T
o0ecCTieYeHNsI TOUHOCTH CTAaTHCTUYCCKUX XapaKTEPUCTHK.

17.TTpuHIUIIBI TOCTPOCHUS MOJIEITUPYIONTUX aNTOPUTMOB (puHmi «Jlenbra t »,
«Oco0bIx cocTosHMID, «IlocaenoBaTebHON TPOBOJIKU 3a5IBOKY ).

18. Anroputm umMuTaMu GyHKIIMOHUPOBaHUS oiHOKaHanbHOM CMO u ananu3
nokasaresien e€ QyHKIIMOHUPOBAHUSI.

19. Anroputm umMuTaMK GYHKIIMOHUPOBaHUS MHOTOKaHanbsHOM CMO u ananu3
nokasaresien e€ QyHKIIMOHUPOBAHUSI.

20.MeTtoauka omnpeeeHus] IPHOPUTETOB OOCTYKUBAHUS 3asBOK.

21.MoaenmupoBaHue ciry4aiiHbix BenuanH (Ha GPSS ).

22.Mopens mHorokanaiabHot CMO (aa GPSS).

23.Mogenp mHOTOKaHATBEHOW CMO ¢ orparndeHHol JymHON ouepenu (Ha GPSS
).

24 Mogens CMO ¢ npuoputeramu (Ha GPSS ).

25.Metoauka pacuéra BEpOSITHOCTEW COCTOSTHUIM OJTHOPOHOM MapKOBCKOM IIETIH.

26.Metoauka coctaBieHus: ypaBHenuit KonMoropoga.

27 IlpenenbHbie BEPOSITHOCTH COCTOSTHUM.

28.Iporiecc «pa3MHOKEHUS U THOCTTNY.

29.Monens mHorokaaiabHoit CMO ¢ oTkazaMu.

30.Monuenb ogaokanabHOM CMO ¢ OrpaHUYeHHON OUepeIblo.

31.Monuenb ogaokananbHOM CMO ¢ HeorpaHUYECHHON OYepe/IbIo.

32.Mopenp MHOTOKaHATBEHOM CMO ¢ OrpaHMYeHHON OYepeIbIO.

33.Mogenp MHOTOKaHATEHOM CMO ¢ HeorpaHUYEHHOU 0YEePEIbIO.

34.Mogenp CMO ¢ orpaHMYeHHBIM BpEMEHEM O>KHTaHHSI.

35.Meroauka pacuéra xapaktepuctuk CMO ¢ ucnosnb3oBanuem nakera Maple.

6. ®OHJ] OLIEHOYHBIX CPEJCTB JI/Is [IPOBEIEHUS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOILMXCS MO
T CIUTIIAHE

@OHJI OLICHOYHBIX CPEACTB JJIsl IPOBENCHHUS MNPOMEXKYTOYHOW arrecTaluu
oOy4JaronmMxcsi Mo OUCUUIUIMHE MO pelleHuto kadeapbl o(QopMiIeH OTAEIbHBIM
NPUIOKEHUEM K paboyeil mporpaMmme.
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7. MNEPEYEHb OCHOBHOM U TONMOJHUTEJbLHON YUEBHOU
JUTEPATYPbI, HEOBXOJIUMOMH 1151 OCBOEHUSA JUCIIUTIIVHBI
a) OCHOBHAaf JIUTepaTypa
1. Kyapsio B.C. MonenunpoBanue cucteM [ DNeKTpOHHBIN pecypc]: yueOHoe
nocobue/ Kynpsmos B.C., AnekceeB M.B.— D1eKTpoH. TEKCTOBbIE JaHHbIE.—
Boponex: BopoHexkCKHil TOCy1lapCTBEHHBIA YHUBEPCUTET HHAKEHEPHBIX TEXHOJIOTHH,
2012.— 208 c.— Pexum gocryna: http://www.iprbookshop.ru/27320.— 2bC
«IPRbooks», mo mapostro.
2. ABepuenkoB B.M. OCHOBBI MaTEMAaTUYECKOTO MOJICIIMPOBAHNUS TEXHUUECKUX
cucTeM [ DIEeKTPOHHBIN pecypc]: yuedHoe mocobue/ ApepueHkoB B.U., ®enopos
B.I1., Xeiidpen M.JI.— DnexkTpoH. TeKCTOBBIE AaHHbIe.— bpsHCk: bpsHCcKuit
rOCy/IapCTBEHHBIN TeXHUYECKUI yHuBepcureT, 2012.— 271 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/7003.— 3BC «IPRbooksy, 1o mapoJito

0) 10MOJTHUTEIbHAS JJUTEepaTypa

1. Ilemyxos , O.A. MoaenupoBaHue: CHCTEMHOE, UMUTAIIMOHHOE,
aHanmuTuyeckoe: yueO. mocodue / O.A. Ileryxos, A.B. Mopo3og, E.O.
[leryxoBa. — 2-e u3zn., uctp. u gon. — CII6.: 3a-Bo C3TY, 2008. — 288 c.

2. 3onomos , O.1. MopenvupoBanue cucteM (Mojenu cucteM MaccoBOTro
oOciy>kuBanus): yue6. mocooue / O.1. 3omotos, O.A. [leryxos, P.P.
Xamunymud. — CI16.: C3TY, 2004. — 168 c.

3. MogemupoBanue. IMutannmonusie Moaenu: yueo. mocooue / O.A. IleTyxoB,
N.A. bpurannos, A.B. Mopo3os, E.O. Ileryxoa. — CI16.: U31-Bo C3TYVY,
2005. - 133 c.

4. MopenupoBanue. AHanutuueckue mojaenu: yueo. mocoodue / O.A. Iletyxos,
N.A. bpurannos, A.B. Mopo3os, E.O. Ileryxosa. — CI16.: U31-Bo C3TYV,
2005. - 112 c.

5. Cogemos, b.A1. MonenupoBanue cucteM: yueOHuk / b.51. Cosetos, C.A.
SIxoBneB. — M.: Beicmi. mkona, 2005. — 343 c.

6. Kenvbmon, B. Imutanmmonnoe moaenupoBanue / B. Kensron, A. Jloy. — 3-¢ u3m.
/ Ilep. ¢ anrn. — CII6.: U3narensckas rpynmna BHV, 2004. — 847 c.

7. Kyopaeyes, E.M. GPSS World. OcCHOBBI UMUTaIIMOHHOTO MOJICTUPOBAHUS
paznuunbix cuctem / E.M. Kynpssues. — M.: JIMK npecc, 2004. — 320 c.

8. boobposa, JI.B. MeToibl 1 cpeaicTBa 00pabOTKH YKOHOMHUYECKOU HH(OpMaIUu:
y4e0HO-METOINYECKUI KOMIUTEKC (MH(POpPMAIMOHHBIE PECYPCHI TUCIIMIUIAHEL:
yaebHoe nmocobue) / JI.B. bo6posa. — CII6.: M3a-Bo C3TY, 2008. — 217 c.

IIporpammHoe obecnieueHue
1. TIIIIT MS Office 2010

2. TekctoBblii penakTop biiokHOT
3. Bpaysepsl IE, Google Chrome, Opera u ap.
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8. IEPEYEHb PECYPCOB UH®OPMAIIMUOHHO-
TEJEKOMMYHUKAIIMOHHOM CETH "UHTEPHET", HEOBXOJUMBbIX
JJIs1 OCBOEHUSA JTUCHUITJIMHBI

1. DnexrponHas nHbopmaloHHo-o0pa3zoBarensHas cpeaa AHO BO "C3TV"
(BUOC C3TY) [DnexktpoHHbIit pecypce]. - Pexxum noctymna:
http://edu.nwotu.ru/

2. DnextponHasa 6ubmmoreka AHO BO "C3TV" [DnekTpoHHbI pecypc]. -
Pesxxum noctyna: http://lib.nwotu.ru:8087/jirbis2/

3. DnexTponHo-O6ubmmoreunas cucrema IPRbooks [DmexTponnstit pecypc]. -
Pesxxum noctyna: http://www.iprbookshop.ru/

4. Nndopmanmonnas cucrema "EnuHoe 0KHO JocTyna K 00pa3oBaTeIbHbIM
pecypcam" [DnekTpoHHBIN pecypce]. - Pexxum mpoctyma: http://window.edu.ru/

5. UudopmannoHHast CHCTEMBI TOCTyIA K 3JIEKTPOHHBIM KaTaloraM OMOIHOTEK
cdepsl oopazoBanus u Hayku (MC DKBCOH)[DnexTponnslii pecypc]. -
Pexxum nocryna: http://www.vlibrary.ru/

9. METOANYECKHUE YKA3AHUA 11O OCBOEHUMIO IMCHUIIJIMHBI

[IpenogaBanue  ITUCHUIUIMHBI — NpPEAyCMaTpUBAaeT  cleAyloume  (GopMbl
OpraHu3alMi  y4eOHOro  mpouecca:  JIGKIMHM,  HPAKTUUYECKHE  3aHATHUSA,
CaMOCTOSITENIbHYIO pa0OTy CTy/I€HTa, KOHCYJIbTALIUH.

9.1. Ilpu u3yyeHUM TEM CTyJEHTaM HEOOXOJUMO MHOBTOPHUTH JIEKIIMOHHBIN
y4eOHBbI MaTepuall, U3YyUUTh PEKOMEHJOBAHHYIO JIUTEPATypy, a TAKXKE Y4EOHBIH
MaTepHall, HaXOIAIUICS B YKa3aHHBIX HH()OPMAIMOHHBIX pecypcax.

Ha 3aBepmiaronieM dtame HM3y4YeHUS KaXIAOTO MOJYJSL  HEOOXOJHUMO,
BOCITOJIb30BABILCH MPENJI0KEHHBIMH BOIIPOCAMH  JUJIS CaMOKOHTPOJIA,
pa3MelIeHHBIMU B 3JIGKTPOHHOM HWH(OpPMAIIMOHHOW 00pa3oBaTeNbHONW  Cpejie
(BHUOC), npoBepUTh KAYECTBO YCBOEHUSI yUeOHOTO MaTepHaia.

B ciyuae 3aTpyaHEHUsI B OTBETAX Ha MOCTaBJIEHHBIE BOIIPOCHI PEKOMEHIYETCS
HOBTOPUTH y4€OHBIN MaTepual.

9.2. Tlocne n3ydeHust KaKI0T0 MOAYJIS AUCITUTUITMHBI HEOOXOMMO OTBETUTH Ha
BOIIPOCHI KOHTPOJIBHOI'O TECTA MO JAHHOMY MOJYJIIO C LIEJIbK0 OLIEHUBAHUS 3HAHUU U
MOJIy4eHUS OAJIIIOB.

9.3. Ilocne n3ydeHust Bcex MOJYJIE MPUCTYIUTh K BBIITOJIHEHUIO KOHTPOJIBHOM
paboThl, pyKOBOJICTBYSICh METOANYECKUMH PEKOMEHIALIUSIMU TI0 €€ BhIIOJIHEHHUIO.

9.4. Ilo 3aBepuieHUIO M3Y4YeHUs Y4€OHOM IUCHUIUIMHBI B CEMECTPE CTYACHT
00si3aH MPOUTHU MPOMEKYTOUHYIO aTTecTanuio. Buja mpoMexXyTO4HOM aTTecTaluu
onpezensercs padounm ydeOHbIM MaHoMm. dopma npoBeAeHUs MPOMEKYTOUHON
aTTecTallu — KOMITBIOTEPHOE TECTUPOBAHUE C UCIIOJIb30BAaHUEM
aBTOMATU3WPOBAHHOW CHUCTEMBI TECTUPOBaHUs 3HaHUU cTyneHToB B DNOC.

9.5. K npoMeXyTouHOM aTTecTalliy JOMYCKAIOTCS CTYJIEHTHI, BBHIMOIHUBIINE
TpeboBaHMs pabodero y4eOHOro IyiaHa.
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10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT ¥,
HUCITOJIB3YEMBIX ITPH OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O
INPOLNECCA IO INCIUIIVIMHE

[Ipu ocymecTBieHnr 00pa3oBaTEIbHOIO Tpoliecca MO  JUCHHUILIIUHE
UCITIOJIB3YIOTCS ClieyIole HH(POpMAIMOHHBIE TEXHOJIOTUH:

1. Internet — texHosoruu:

WWW  (anrn. World Wide Web — Bcemupnas Ilaytuna) — TexHonorus
pabOThI B CETH C TMIIEPTEKCTAMHU;

FTP (anrn. File Transfer Protocol — mporokon mnepemgaun ¢aitnoB) —
TEXHOJIOTHS Tepeavr 1Mo ceTH (aioB MPOU3BOILHOTO hopMaTa;

IRC (anrn. Internet Relay Chat — moodepenHslii pa3roBop B CETH, 4YaT) —
TEXHOJOTHsSI BEICHHS TEPEroBOPOB B PpEaTbHOM MaciuTtabe BPEMEHH, Jaromias
BO3MOXKHOCTh Pa3roBapuBaTh C JAPYTUMHU JIIOJBMU 1O CETU B PEXHUME MPSIMOTO
JIMasora;

ICQ (anrn. I seek you — s unry Tebsi, MOXHO 3amucaTh TpeMs yKa3aHHBIMH
OyKBaMM) — TEXHOJIOTHUS BEJIEHUS MEPErOBOPOB OJUH Ha OJUH B CHUHXPOHHOM
pexuMe.

2. HMucrtanumonHoe oOydeHue c¢ wucnonb3zoBanuem ODMOC wna mardopme
Moodle.

3. TexHosorus MyJIbTUMEINA B PEKUME JTUAJIOTa.

4. TexHoMOTHSI HEKOHTAKTHOTO  HMH(POPMALMOHHOIO  B3aUMOJEUCTBHS
(BUpTyaJibHBIE KaOWHETHI, 1a00OpATOPUN).

5. T'umepTtekcroBasg TEXHOJOTUS (DJIEKTPOHHBIE YYEOHUKH, CIPABOYHHKH,
CJIOBapH, SHIIUKIIONEIUN) U T. 1.

11. ONMCAHUE MATEPUAJILHO-TEXHUYECKOIA BA3BI,
HEOBXOJIMMO¥ JUIS1 OCYIECTBJIEHUSI OBPA30BATEJIBLHOIO
MPOLECCA MO JUCIHUATIIMHE

1. bubnuorexka.

2. CnpaBouHo-nipaBoBas cucrema KoncynpranT [lnroc.

3. DnekTpoHHas HHOOPMAITMOHHO-00pa3oBaTeibHas Cpejla YHUBEPCUTETA.
4. JlokanpHas ceTh ¢ BBIXOJ0M B IHTEpHET.
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12. BAJLJIBHO-PEUTUHT OBASI CHCTEMA
dopmMupoBaHUE OIIEHKH TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTecTalun
[0 WTOTaM OCBOCHUS AMCIMILIMHBI OCYIIECTBISIETCS C HCIOJB30BAHHEM OalTbHO-PEHTHHTOBOM
OLICHKH pabOThI CTy/IEHTa

Bun yaebHO# paboThI, 32 KOTOPYIO CTABSITCS OaJlIbI basbt
Yuactue B Online 3aHATHAX, TPOCITYITUBAHUE BUICOTCKIIHIA 0-5
KontpoabHsbiit TecT 1 0-3
KonTponbHsIii TecT 2 0-3
KonTponbHslii Tect 3 0-3
KonTponbusbiii Tect 4 0-3
KoHTponbHBIM TECT 5 0-3
KoHTpoabHbIN TECT 6 0-4
KontponbHsbiit TecT 7 0-4
KonTponbHbIil TECT 8§ 0-4
KonTponbHsIii Tect 9 0-4
KonTponbhsrii rect 10 0-4
KOHTPOJIbHAS PABOTA 0-30
WUTOI'OBbIM KOHTPOJIBHBIN TECT 0-30

BCEI'O 0-100

BOHYCBI (6amibl, koTopsle MOTYT ObITh J0OaBiieHb! 10 100) | bamisl

- 32 aKTUBHOCTD 0-10
- 32 YYaCTHUE B OJIUMIIHA]IC 0-50
- 3a yuactue B HUPC 0-50
- 32 opopMIIEHHE 3asBOK Ha MOJIe3HbIe MeTOIbI (parinpemoxenus) | 0 - 50

BaniapHas mKkajga oueHKu

Onenka (3K3aMeH) bajuibl
OTJIMYHO 86 — 100
XOPOIIIO 69 — 85

YAOBJIETBOPUTEIBLHO 51 - 68

HEYJOBJIETBOPUTEIHHO MeHee 51

OuneHka o KOHTPOJILHOM padoTe

Orenka KomnuecTBo 6annoB
OTJINYHO 27 -30
XOPOIIO 23 — 26
YAOBJIETBOPUTEIBHO 18 — 22
HEYJOBJIETBOPUTEIHHO menee 18
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IIpnaoxenne

K paboueil mporpaMMe ANCIUILTHHBI

«MaremMaTHiecKoe ¥ IMUTAIIOHHOE MOAEINPOBAHUE CHCTEM)
27.03.03 CucreMHBIif aHAJTH3 U yTIPaBICHAUE

®OH/I
OLIEHOYHBIX CPEJICTB

1. Ilepeuyens popmMupyeMBbIX KOMIIETECHIUH

Oowenpogeccuonanvnuie (OIIK)

Kona HaumeHoBaHue U (WJIH) oNMCcAHUE KOMIIETEHIIUU
KOMIIEeTeHIMHU
OIIK-1 TOTOBHOCTBIO IIPUMEHSITh METO/Ibl MaTEMAaTUKH, (DU3UKU, XUMHUHU, CHCTEMHOTO
aHajau3a, TEOPUM YIIPABICHUS, TEOPUM 3HAHUN, TEOPUM M TEXHOJIOTMH
MIPOrpaMMHUPOBaHUs, a TAaKXKE METOJI0OB T'YMAaHHMTAPHBIX, JKOHOMHUYECKUX U
CONMAJIbHBIX HAYK
OIIK-2 CIIOCOOHOCTBIO MPUMEHSTh AHATUTHYCCKHE, BBIYMCIHMTEIIBHBIC M CHCTEMHO-

AQHATUTHYECKUE METONBI JUIS pEIIeHUs TNPUKIATHBIX 3a7a4 B 00JacTH
ynpaBjieHUs OOBEKTaMM TEXHHMKH, TEXHOJIOIMH, OPTraHU3aLMOHHBIX CHCTEM,
paboTath C TpaIUIIMOHHBIMI HOCHTEISIMA HH(pOpPMannu, 0a3aMy 3HAHUH

IIpodeccnonanbubie (I1K)

Kon
HaumeHoBaHue v (WIK) ONUCAHUE KOMIIETEHIIUMN
KOMIIeTEeHIIUH
CIIOCOOHOCTBIO  pa3pabaThiBaTh METOABl MOJAEIUPOBAHHUA, aHaIM3a |
MK-5 TEXHOJIOTMH CUHTE3a MPOIIECCOB M CUCTEM B 00JACTH TEXHUKHU, TEXHOJIOTUH

W OpraHU3allMOHHBIX CUCTCM

2. IMacmopT ¢oHIAa OLIEHOYHBIX CPEICTB

Ne Kountpoanpyemsbie moayan Kon HaumenoBanue
n/n (TeMbI) AUCHMILINHBI KOHTPOJIMPYEMO OLICHOYHOI'0 CPeACTBA
KOMIIeTEeHIIUU (M1
ee YacTH)

1 | Monyns 1. Hayka u uckyccTBO OIIK-1, OIIK-2, Konrtponbnsie TecTsl 1, 2
MOJIETTUPOBAHUS: TPOOIIEMBI [K-5 KonTponbnas pabora
pa3paboTKu Mojienei

2 | Moayns 2. UmutanimoHHoe OIIK-1, OIIK-2, Konrtponbnsie Tectol 3,4, 5, 6
MOJICJIMPOBAHUE. ITK-5 KontponbHas padota

3 | Moayns 3. ImutanmonHoe OIIK-1, OIIK-2, Konrtponbnsie Tectsl 7,8,9,10
MOJICJIMPOBAHUE. ITK-5 KontponbHas padota

4 Monynu 1-3 OIIK-1, OIIK-2, Hroroseiit

I1K-5 KOHTPOJIbHBIN TECT
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3.

IToxka3aTenu M KpUTEPUH OLIEHMBAHUA KOMIIETEHIUH 10 3TanaM (OpMUPOBaHMS,

OIMMCAHHUE IIKAJ OLICHUBAHUA

Kpurepun onieHnBaHus pe3yabTaTOB 00ydeHNS

IToka3zarenu
Orarsl
OCBOCHIS JTOCTIDKEHUS
BaJlaHHOTO YPOBHS OCBOCHUS
KOMIIETEHIINH o 1 2 3 4 5
IKOMITETEHITHI
3HaTh He 3naer 3Haer 3naer 3naer
(OITK-1, OIIK-2, TIK-5) : 3Ha- | obuue o0iue METO/IBI OCHOBHBIE
OCHOBHBIE ITOHATHUS eT TTOHATHUS TIOHATHSA MOJICITAPOBAHUS | TTOHATHS
MaTeMaTHIECKOTO METOJIOB METOZOB OTHOKAHABHBIX | MAaTEeMaTHUECKO
MOJIEITMPOBAHIS U TEOPUHI uMuTannoH | mMuTtannon | CMO TO
CHCTEM MaccOoBOTO HOTO HOTO MOJICITNPOBaHH
00CTy)KMBaHUS, METOBI MOJENUPOBa | MOJEIUPOB sl U TEOPUU
IlepBBlif  MOnEnUpoBaHUSA HUS aHus U CUCTEM
aTan OIHOKaHATbHBIX U METOJIbI MaccoBOTO
MHOTokaHanbHeIX CMO Momnre- o0cIyKUBaHUs,
Kapno METOJIbI
MOJICITNPOBaHH
o
OJTHOKAHAJBHBI
X A MHOTO-
KaHAJIbHBIX
CMO
Ymernb He Ymeer Ymeer Ymeer Ymeer
(OIIK-1, OIIK-2, IIK-5): yme- (IIpoBonuts peanus3oBar | peanu3oBaTh MPOBOJUTH
[POBOJUTH MOJECITUPOBAHUE | €T MOJIETUPOBA | b AITOPUTM | AJITOPUTM IMOZIETUPOBaHUE
CITy4ailHBIX MPOLIECCOB U HUE AMUTAIUK | UMUTAIUU cTy4JaitHBIX
Bropoii  [cucTem 1 UMUTAaLUU CIIy4aiHbIX GyHKIMOH | QYHKIMOHHUPOB [POLIECCOB U
3Tan pabotst CMO BEJIMYMH C HWpPOBaHUA aHus ICCTEM ISt
3a/IaHHBIM OJIHOKAHAT | MHOTOKaHAJIbHO |[AMHUTAIUU PAOOTHI
3aKOHOM pHOMt CMO | i1t CMO CMO
pacrpenerneH
ust
Baagernb He Baaneer Baageer Biageer Baaneer
((OIIK-1, OIIK-2, IIK-5 BJIAJ | OCHOBaMM OCHOBaMH  [METOJIMKOM pacyéra | METOAUKON
: METO/IMKOH pacuéra eer paboTel B 00pabOTKH  [OTHETBHBIX pacuéra
N xapaxTepuctik CMO ¢ HIaKeTax nHpOPMALl  [XapaKTePUCTHK XAPaKTEPUCTUK
Tperuii
yran MCTIONIb30BaHHEM MTAKETOB Maple u U B CMO ¢ CMO ¢
Maple u Excel Excel TaKeTax MCIIOJIb30BaHUEM | HICTIONIb30BAaHHEM
Maple u makeroB Mapleu | makero Maple u
Excel Excel. Excel
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4.1llkanbl OLEHMBAHUSA
(0annbHO-peliTHHIOBAsI CHCTEMA)

By yueOHO# paboThl, 32 KOTOPYIO CTaBSATCS OAJLIbI basusl
VYuacrtue B Online 3anatusx, npociymmBanue Buaeoiaekuuid | 0-5

Kontposbublii TecT 1 0-3
KontponbHblii TECT 2 0-3
KonTtposbHbIl TECT 3 0-3
KontponbHblii TecT 4 0-3
KontponbHslii TeCT 5 0-3
KoHTtposbHbIi TECT 6 0-4
KontponbHblii TECT 7 0-4
KoHTtposbHbIl TECT 8 0-4
KontponbHblii TECT 9 0-4
KonTponsnsiii Tect 10 0-4

KOHTPOJIbHASI PABOTA 0-30
UTOT'OBBIN KOHTPOJIbHBIN TECT 0-30
BCEI'O 0-100
BaaabnHag nikaJja oleHKu
Onenka (3K3amMeH) Banabl
OTJIMYHO 86 — 100
XOPOIIIO 69 — 85
yJIOBJICTBOPUTEIHHO 51 - 68
HEYJIOBJIETBOPUTEIHHO meHee 51
5. TumnoBbie KOHTPOJIbHbIE 3aJaHUS UM HHbIE MATEPHAJIbI, HEOOXOAMMBIE IJIS OLIEHKH

3HAHMI, YMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XaPAKTEPU3YIOLIUX 3TANbI
(¢opMupOBaHUS KOMIIEeTEHIMI NP U3yYeHUH Y4eOHOI TUCHHMIJIMHBI B MPoLiecce 0CBOEHHUS
o0pa3oBaTeIbHON NPOrPaMMBbI

5.1. TunoBoii BApMAHT 3aJaHUSI HA KOHTPOJIbHYIO padoTy

Ne i/t HaumeHoBaHue TeM

1. praBHeHI/IC 3armacaMiu Ha CKJIaac

Pacuer kputnueckoro BpeMeHu o0pabOTKU AETaNH.

I/IMI/ITaHI/IOHHOG MOACIINPOBAHUEC TCXHOJIOTMYCCKOTO y9aCTKa

Mogenp HOTpe6I/ITeJ'IBCKOFO PBIHKA.

g WD

[Ipocras monens ropoaa.

5.2.TunoBoii TeCT NPOMEKYTOYHOH ATTECTALMH
1. Yro moHMMaETCS MOJ MmexHoI02Uel MOOeUPOBAHUA?
Crporo onpenenéHHas ocaea0BaTeIbHOCTh ATANOB UCCIEJOBAHHS MOJEIIH.
Pacuér 3HaueHunii mapamMeTpoB CHCTEMBI.
B3srisin pa3zpaboTunka Ha MaTEMaTHYECKYIO MOJIEIb.
COBOKYIMHOCTh MaTEMAaTUYECKUX 3aBUCUMOCTEH.

oo
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Mougens — 370...
a. CTpyKTypa cuCTeMBbl
b. OObekT-3amecTHTENb 00BEKTa-OPUTHHATA, 00CCIICYMBAIONINN H3Y4CHHE HEKOTOPHIX
CBOWCTB OpUTHHAJIA.
C. Aaroput™m (QyHKIIHOHUPOBAHHUS
d. Omnwucanue oObeKTa.

YTo noHUMaeTCs MO MamemMamuieckol Mooevio?

I1epBbIi1 3TaI MOCTPOCHMSI KOMIIBIOTEPHON MOJIEIIH.

COBOKYITHOCTb COOTHOUIEHUH, ONPEAEISIIOUIUX XapaKTEPUCTUKH CUCTEMBI.
COBOKYITHOCTh OOBEKTOB, BBITIOIHSIONINX ONPEISICHHYIO 3a1a9Yy.

Pacuér 3HaueHunii 0AHOrO BapUAHTA BBIXO/IHBIX XapaKTEPUCTUK.

oo

Cucrema MaccoBOro O6CJ'Iy>KI/IBaHI/IH — 9TO!
a. COBOKYHHOCTI) TEXHUYCCKHUX U IPOrpaMMHBIX CPCACTB.
b. HepBLIﬁ 9Tall ITIOCTPOCHHA MaTeMaTHYeCKOM MOACIH.
C. ®dusuueckas MOJCIIbL CHCTEMEL.
d. COBOKYHHOCTB O6CJIy>KI/IBaIOH_[I/IX HpI/I60pOB, BXOAHOI'O U BBIXOJHOT'O IIOTOKOB

Koadduunent napHoii Koppensuu mo3BoJisieT yCTaHOBUTh
a. EcTb M cBA3b MEXKy CIIy4allHBIMU BEJIMYMHAMHU U HACKOJBKO CHUJIbHAS.
b. OtcyrcTBUE CBSI3H MEK/Ty BBIOOPKAMHU.
C. Bun ¢pyHKUIMOHATBHOM 3aBHCUMOCTH MEXAY CIyYailHBIMH BETHYUHAMH.
d. ®Popmy QpyHKIHOHATBHOU 3aBUCHMOCTH MEXK/Y CIyYaiHbIMH BETHUYHHAMU.

KoadduimenT mapHoii Koppessiun u3MeHsIeTcs B peaenax

a. Or0pgol.
b. Ot - g0 .
c. Or-1mol.
d. Or-10 go 10.

Koaddumnuent napuoit koppensauuu pasex 0,25. 3To 03HAYAET, 4YTO
a. Mexnay ciny4aiiHBIMU BEIMYUHAMH CBSI3U HET.
b. EcTb oueHb cHIIbHAS CBSI3b.
c. Ectb ouens cnabas cBs3b.
d. Ectb ymMepeHHas CBS3b.

[Tpr wW3ydeHWM B3aWMOCBSI3M TPEX IMPOIECCOB TOIYYCHBI CIEAYIOMHE KOd()(OHIIMEHTHI
napHo#t koppensuuu: 112 =0,88;r13 =-0,95; r23=0,33
YKaKuTe HATHINE B3aUMOCBSI3eH MCCIIeyEeMbIX TTPOIIECCOB
a. Y mepBoro mpoiecca — CUibHas TpsiMasi CBSI3b CO BTOPBIM M CHIJIbHas oOpaTHas
TPETHHM IPOIIECCOM. Y BTOPOTO M TPETHETO MPOIIECCOB CHIIbHAS TIPSIMasi CBSI3b.
b. V mepBoro mporiecca — CuiIbHas MpsiMasi CBSA3b CO BTOPHIM U CHJIbHAs OOpaTHas C
TPETHHM IPOIIECCOM. Y BTOPOTO M TPETHETO MPOIIECCOB CBS3H HET.
C. VY mepBoro mpoiecca — cuiibHas oOpaTHasi CBSI3b CO BTOPHIM M CHIIbHAs MpsiMasi C
TPETHHM IPOIECCOM. Y BTOPOTO M TPETHETO MPOIIECCOB CHIIbHAS TIPsIMasi CBSI3b.
d. Cas3u MKy MPOLIECCAMH HET.

9. Hns uccnenyeMoro mpoiecca BHIYUCICHbI KO QUIIMEHTH! JIMHEHHOH perpeccun: a* = 3,4;

b* =2,5. Hanumure ypaBHEHHE PETPECCHH.
a. Y=25+34*X
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10.

11.

12.

13.

14.

15.

16.

b. Y =-25+3.4*X
c. Y=34+25*X
d Y=34-25*X

Jliist ucciemyeMoro mporecca BEIYUCICHBI KO3 PUITMEHTHI IMHEHHOW perpeccun: a* = 3,4;
b* =2,5. OcymectBure nporuos it X = 10.

a. 284

b. 36,5

c. 59

d. 159

UYTo moHUMAETCS MO UMUMAYUOHHBIM MOOETUPOBAHUEM?
a. Pacu€r xapakTepucCTHK CHCTEMBbl 1O 3aJaHHOMY Ha0Opy aHAJIMTHYECKUX
3aBHCUMOCTEMN. .

b. TlpoBeneHue 3KCIIEPUMEHTOB C MATEMAaTHYECKOI MOJICIIBIO.
€. MHckyccTBeHHBIN BEpOSITHOCTHBIN IPOLIECC sl peIlIeH s IOCTAaBIEHHOM 3a1auu.
d. JIMCKpeTHO-COOBITHIHOE JEeTepPMUHHPOBAHHOE MPEJICTABICHHE HCCIIEIYeMOTro

mpounecca.

['enepatop ciay4yailHbIX BEJIMYUH — ITO:
a. PusznyecKkoe yCTpONCTBO JUIsl MOJYYEHHUs CIyYalHbIX YHCEIL.
b. IIporpamma mosy4eHus HOCIEI0BATEIbHOCTH IICEBIOCTYYaiHbIX BEINYNH
C. Tabmuua ciny4aiiHbIX BETUYMH.
d. TeHeparop AMCKPETHBIX COOBITHIA AJIs peATH3aUH MOICITUPOBAHHSI.

Kaxk pacCYUTBIBAOTCA BCPOATHOCTH HAYAJIbHBIX COCTOSITHUH O,ZLHOpOI[HOfI MapKOBCKOﬁ
ernmu?

a. poi=1/k.

b. poi=k.

C. poi=n/Kk.

d. poi = kn.

UeMmy paBHa BepOSATHOCTh HadalbHOTO (Sp) cocTtosHUS onHOKaHambHOH CMO ¢
OTKa3aMu

a. Po=A+p/A

b. Po=p+ p/A

C. Po=A+Npu

d. Po=p+Mpu
Marpuiia nepexogHbpIX BEPOSATHOCTEH JUIsi OJHOPOAHOM MApPKOBCKOM IIENU COJEPKUT
BEJINYUHBI:

a. Mij

b. o2

C. P

d. pi.

Kakoe cooTHoIIIEHHE HYXHO MPOBEPUTH, YTOOBI peann30BaTh COObITHE A, HAcTymarolee ¢
BEPOSITHOCTHIO p?

a. &i<p

b. &~=~p.

c. &i<#p

d. &><p.

21


http://edu.nwotu.ru/mod/glossary/showentry.php?courseid=895&concept=%D0%A1%D0%BE%D0%B1%D1%8B%D1%82%D0%B8%D0%B5

17. Kak nony4uTh nocie10BaTeIbHOCTh CIIy4allHbIX BEJINYMH, PABHOMEPHO PaclpeeIEHHBIX B
unrepsaie [-30, —20]?

a. Xi=20&2%

b. xi=-30&.

c. Xi=-30+&(-20 + 30).
d. xi=(-30-20).

18. Jlucuumimaa oociyxuBanus 3asBok B CMO — 370. ..
a. Tlopsaok MocTyruIeHHs 3asBOK B OYEPE/Ib.
b. JdmutensHOCTh MpeObIBaHMS 3aIBOK Ha OOCITY)KMBaHUH.
c. IIpaBuio BeIOOpa 3aIBOK HA OOCTYKMBAHUE U3 OYEPEIH.
d. IIpaBujo ompeacieHus IMTEIBHOCTH OKUIaHHUS 3asiBOK Havajaa 00CIyKHBaHUS.

19. OT kaxkux BeJIMYUH 3aBHCHT KOJHUYECTBO peanmaunﬁ mnponoecca HMHUTALMOHHOTIO

MOJIETTUPOBaHUsA?
a. N=1(t, ).
b. N=1f(m,n).
c. N=f(1, 5* t).
d. N=Af(p,s& Q).

20. it mocTpoeHus rpaduka UCIOIb3yeTCsl PyHKIUS:
a. plot(f(x)).
b. plot(f(x), X=Xmin ... Xmax)-
c. plot(f).
d. plot(f(x), Xmin , Xmax)-

6.MeTonnueckue MaTepuasibl, ONpele/siiolllHe MPoUeIypPbl OLEHWBAHUS 3HAHWIA,

YMEHHH, HaBBbIKOB W (WJIM) ONbITA JAeATEJbHOCTH, XAPAKTEPU3YHOIIUX 3TaNbI

(opMupoBanus KoMIeTeHIH I

6.1.1ATOroBbII1 KOHTPOJIBHBIN TECT TOCTYIIEH CTYACHTY TOJIBKO BO BPEMS TECTUPOBAHMSI,
COIIACHO PACIUCaHUIO 3aHATUHN WIN B YCTAHOBJICHHOE IEKaHATOM BPEMSI.

6.2.CtyneHT uHopMuUpyeTcs 0 pe3ynbTaTax TeKyIIel ycleBaeMOCTH.

6.3.CtyaeHT nosrydaet HHPOPMaIIUIO O TEKYIIEH yCIIeBaeMOCTH, HAUUCIEHUN OOHYC-HBIX
0aII0B U JIOMYCKE K MPOLelype UTOrOBOTO TECTUPOBaHUs OT mpenoaasaresst win B SUOC.

6.4.1IponsBoauTtcs HACHTUPUKALUS JIUYHOCTU CTYJCHTA.

6.5.CtynenTam, JOMYIIEHHBIM K IPOMEXKYTOYHON aTTECTALUN, OTKPBIBAETCS HTOTOBBIN
KOHTPOJIBHBIN TECT.

6.6.Tect 3akppIBacTCA CTYIEHTOM JIMYHO 110 3aBEPLICHUH TECTUPOBAHUS WIIN
ABTOMATUYECKHU IO UCTEYEHUU BPEMEHH TECTUPOBAHUS.
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