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1. He.]'ll/l U 3aJa94 OCBOCHUSA JUCIHUITJINHBI
1.1. ey AUCHUIIHHBI

K ocHOBHBIM 11€JIIM OCBOCHUS JAUCHUITIIMHBI ((MOI[eJ'H/IpOBaHI/Ie CHUCTEM YIIpaBJICHUA
CJICAYCT OTHCCTH:

— ¢hopMUPOBaHKE y CTYICHTOB 3HAHUHN OOIIUX MPUHIIUIIOB, METOJIOB U CPEICTB MOJICIIMPOBAHHUS
ABTOMATUYECKUX U aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABJICHUS,

— TIOATOTOBKY CTYAEHTOB K JIEATEIBHOCTH B COOTBETCTBUU C KBaIU(DHUKAIIMOHHOMN
XapaKTepUCTUKOM OakaaBpa Mo HANpaBICHUIO.

1.2. 3amauy AMCHUILIHHBI

O3HaKkOMJICHUE C OCHOBHBIMHU IIOHSATHUSMH, OTHOCSIIMMHUCSA K MOJCIUPOBAHUIO CHCTEM
YIIpaBJICHUS,

W3ydyeHre OCHOBHBIX MPHUHIIMIIOB MOJECIUPOBAHUS CHCTEM, CBOWCTB M BHUIOB MOJENEH, HX
KJIacCU(pUKAINH,

W3ydyeHrne MaTeMaTHYeCcKUX MOJIENEH CUCTEM YIIPAaBJICHUS B IEPEMEHHBIX COCTOSIHUS U aHaln3a
C MIX TIOMOIIBIO YIIPABJISIEMOCTH, i HA0JIFOIAEMOCTH CUCTEM YITPABJICHUS.

3HAKOMCTBO C METOJaMU M aJTOPUTMAMH YHUCICHHOTO HMHTETPUPOBaHMS JH((depeHIINaTbHBIX
ypaBHCHHﬁ, cnyncanmx MOICIISIMA ITUHAMNYCCKUX CUCTEM YHpaBJ'IeHI/IH.

PaCCMOTpeHI/Ie BOHpOCOB IOINHAMUKAN pa3131/1T1/1;[ M1 UCITOJIb30BAHUA MOIIGHCﬁ CUCTECM.

H3ydeHrne BEpOSTHOCTHBIX MAaTeMaTUYECKUX MOJIENEH CHCTeM MAacCOBOTO OOCIY:KUBaHUS U
cerelt [lerpu.

W3ydyeHre METOMOB HMMHUTAIIMOHHOTO MOJAENUPOBAHUS CIOXKHBIX JIUCKPETHBIX CHCTEM
YIIpaBJICHUA.

PaccmoTpenne  BoOmpocoB  0OpaOOTKM M HMHTEPHpPETAllMd  TMOJIYYEHHBIX  PE3yJIbTaTOB
KOMITBIOTEPHOT'0 MOJICTTUPOBAHUS C MPUMEHEHHEM METOJIOB CTATUCTUICCKOTO aHAJIH3a.

2. Mecto nucnuninnbl B cTpykrype OOII 6akanaspuara

JqucuummHa  «MojenupoBaHue  CUCTEM  YNPABICHHUS»  OTHOCUTCS K YHCITY
npodecCHOHATIBHBIX y4YeOHBIX TUCHUILUTUH oOs3arenbHol 4actu (B1) 0azoBoro mwkia (B1)
OCHOBHOM o0Opa3oBaresbHOM mporpamMmbl  OakanaBpuara. OHa CBsi3aHa JIOTMYECKH U
COAEPKATEITBHO-METOAUYECKH CO CIEIYIOMMMU JUCHUIUTMHAMU 1 nipakTukamu OOIT:

B obszamenvroii vacmu bnoka 1(b1):
- Boiciast MareMaTHka;
- Teopust aBTOMaTHYECKOTO YIPaBJIECHUS;
- [ludpoBas rpaMOTHOCTS;
- OcHOBBI rpa)UUECKUX SI3BIKOB MPOTPAMMHPOBAHUS CUCTEM YIIPaBJICHUS;
- [IporpaMmmupoBaHie U OCHOBBI AITOPUTMHU3ALIMH.

B yacmu ¢popmupyemoti yuacmuuxamu obpazosamenvhvix omuouwenuti bnoxa 1(b1.2):

- [IpoexkTrpoBaHue cucTeM yIpaBIeHHUS.



3. IlepeyeHs MIIAHUPYEMBIX Pe3yJIbTATOB 00Y4eHHS MO TUCHUILIHHE
(MoxyJ110), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU pe3yJIbTATAMU O0CBOEHUS
00pa3oBaTe/IbHOI MPOrPaAMMBbI

B pesynbraTe OCBOGHHS AUCHUUIUIMHBI (MOAYNS) y oOydaromuxcs (HOpMUPYIOTCS
CJIETYIOIINE KOMITETECHITUH U JIOJDKHBI OBITh IOCTUTHYTHI CIEAYIONIUE PE3yIbTaThl 00yUEHUS KaK
sTan (OPMUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIIUH:

B pesyasbrTare
Ilepeyenb MIaHMPyeMbIX

OCBOEHHUS
. €3yJIbTATOB
Kon 06pasoBaTe/bLHOI pesy
00y4eHHUsI 1O AUCHHUILINHE.
KOMICTCHITHM HPOTPaMMB! Oo0yuarommiics X0JKeH
00yuyarouuiics 10/17KeH y m a
00J121aThH
OIIK-1 IIpuMeHsTh €CTECTBEHHOHAYUHBIE U 3HaTh:
00IeHHKEHEPHbIEC 3HAHNUS, METO/IBI - KITacCU()MKAIUIO ¥ OCHOBHBIC BUBI
MAaT€MaTH4YCCKOI'O aHaJIu3a U Moneneﬁ CHUCTCEM YIIPABJICHUA (Cy),
MOJACINPOBAHNA B HpO(beCCI/IOHaJ'ILHOI\/'I - METOAbI U AJITOPUTMBI UCCIICAOBAHUA
JACATCIIBHOCTH JIMHEHHBIX JUHAMHUYCCKUX MO,Z[eJ'Ieﬁ

HENpephIBHBIX U JUCKPETHBIX CY;

- KPUTEPHH TIOTHOH YIPaBIIEMOCTH H
MOJTHOM HAOJIF0JAeMOCTH JIMHEHHBIX
MHoroMepHsIx CY;

- METO/IBI M AJITOPUTMbI YHCIICHHOTO
uHTerpupoBanus 1uddepeHnaIbHbIX
ypasuenwuii (1Y);

- aHAJIMTHYECKIE BEPOSTHOCTHEIC
mareMmatuueckue Mmoaeinu CVY B Buae
cucteM MaccoBoro oocmyxuanus (CMO)
u cereit [letpu;

- IpaBHJIa U METOJIUKY MTOCTPOCHHUS
AMUTAIMOHHBIX Mojeiel (MM);

- KPUTEPHH COTJIACHS IS IPOBEPKU
CTaTUCTHYCCKHUX TUIIOTES.

Ymern:

- OCYIIECTBIIATH KOMITBIOTEPHBIC
9KCIEPUMEHTBI MOJICIIUPOBAHHUS
pasnuynbix BuaoB CY Ha pa3aIudHbIX
HEePapXUYECKUX YPOBHSAX MPOCKTUPOBAHUS;
- pa3pabaThIBaTh pPa3IHYHBIC
maTeMarudeckue moneiau CY u UM;

- IPOBOIUTH MPEIBAPUTEIBHBIN aHATIH3,
00pabaThIBaTh U HHTEPIIPETUPOBATH
MOJTYYCHHBIC PE3YIIBTATHl KOMITBIOTEPHOTO
MOIC/IMPOBAHHS;

- IPUMEHSTh CTATUCTHYCCKUE KPUTEPHH
coryacusi mpu 00pabOTKe W aHAJH3e
Pe3yabTaTOB KOMIIBIOTEPHOTO
MOICTUPOBAHHS,

- COCTaBJIAThH, MOJICIHPOBATE U
ONTUMU3UPOBATH CTPYKTYpHBIEC cXeMbI CVY;
- coOupaTh M aHATTU3UPOBATH UCXOTHBIE
HH(POPMALMOHHBIC JaHHBIC IS
MPOCKTHPOBAHUS TEXHOJIOTUIECKUX
MPOIIECCOB U3TOTOBIICHUS IPOAYKIIUH,
CPEICTB M CHCTEM aBTOMAaTH3AIlHH,
KOHTPOJISI, TEXHOJIOTYECKOT'0 OCHAIICHHS,




JIMarHOCTHUKU, UCTIBITAHUM, yIpaBICHUS
MPOIIECCaMHU, KU3HEHHBIM IIUKIIOM
MIPOAYKITUH U €€ Ka9eCTBOM.

Baagern:

- HaBBIKAMU TI0 TIPAKTHIECKOMY
MIPOBEICHUIO BEIYHCITHTEIBHBIX
SKCIIEPUMEHTOB C MCIIOJIb30BaHIEM
CTaHAapPTHBIX MPOTPAMMHBIX CPECTB;

- HaBbIKaMU IO pacyueTy u
MIPOEKTUPOBAHUIO MPOIIECCOB
M3TOTOBJICHUS MPOIYKIIUH, CPEACTB U
CHCTEM aBTOMATH3aI[UH C UCIOIL30BaAHNEM
COBPEMCHHBIX HH()OPMAITHOHHBIX
TEXHOJIOTHH, METO/IOB U CPEICTB
TIPOCKTHPOBAHUSI.

4. CTpyKTYpa M coepKaHHue TUCUUILINHBI

OO0miass TPyaOEMKOCTh JAHUCHUUIUIMHBI COCTaBIsAeT 8 3adeTHbIX enuHul, T.e. 288
aKaJeMu4ecknx 4aca (u3 HuX 126 vacoB ayaMTOpHBIX 3aHATHH, 162 waca — camocrosTenpHas
paboTa CTy/IEeHTOB).

Paznensl mucturummHbl « MOJCIIMPOBAHUE CHCTEM YIPABIICHUS» U3YYAIOTCS HA TPEThEM
Kypce. B marom cemectpe Bbiiensiercss 36 yacoB siekimid, 18 dacoB jabopaTopHbIX padot u 18
YacoB NPAaKTUYECKUX 3aHATHNA. B mectom cemectpe Boiaensiercs 18 yacoB neknmii u 36 4acos
71a00paTOPHBIX padoT.

IIaTeiii cemecTp: Jekuu — 36 4acoB, 1abopaTopHbIe padoThl — 18 yacoB, MpakTUYECKHE
U ceMUHapCKue 3aHsaTus — 18 yacoB, (hopmMa KOHTPOJIS — SK3aMEH.

IlecToii cemecTp: neknuu — 18 yacos, maboparopHbie paboThl — 36 4YacoB, TakkKe B
IIECTOM CeMEeCTpe NMPeayCMOTpeHa KypcoBasi paboTa, popma KOHTPOJIS — 3K3aMEH.

CtpykTypa W copep)kaHWE JUCIUIUTMHBI «MOJETMpPOBaHWE CUCTEM YIIPABICHUS» TI0
CpoKaM U BuJaM paboTel oTpaxkeHsl B [Ipunoxenun 1.

Conep:xanue pa3ies10B IMCHUILIHHBI
IIsaTbIil cemecTp
BBenenue

[Ipeamer, 3amaum u coaepkaHue TUCHUTLIMHBL OCHOBHBIC TOJIOKEHUS, TOHATHSI U
onpeneneHus. BeceoOmHoCTh MomenupoBanus. MaTepuaibHble U a0OCTPAKTHBIE MOJICTH, BUIBI
og00us.

CTpyKTypa npoiecca MoIeJIMPOBAHUS

[enenanpasieHHOCTh MOAeNneld. Mozenp npouecca ynpasieHus. AJanTUBHBIN aITOPUTM
JOCTHO>KEHMs 1enu  ynpaBieHus. CBoilcTBa Mojenei: KOHEYHOCTh,  YIPOIIEHHOCTb,
MPUOJIMKEHHOCTD, aJIeKBaTHOCTh, UCTUHHOCTh, MHIEPEHTHOCTh. CIIOCOOBI peain3aIiui MOJIEIICH.
Marepuanbabie Moaenu. Buasl mogobus: mpsiMoe, KOCBEHHOE, yCIIOBHOE. MieanpHble MOIETH.
SI3pIKOBBIC 1 3HAKOBBIE Moien. CEeMHOTHKA.

Kaaccndukanus moneseit




Ilo3naBarenpHBIE U nmparMaTuidcCKue, JACTCPMHUHUPOBAHHBIE W  BCPOATHOCTHEBIC,
HCMIPEPBIBHBIC W JUCKPETHBIC, CTATUYCCKUC H OWMHAMHYCCKUC, JIMHEHHBIE U HCJIHHGI;'IHBIC,
CTallMOHAPHBIC U HECTALIMOHAPHBIC, COCPCAOTOUYCHHBIC U PACIIPCACIICHHBIC MOJCIIN.

KubGepneruueckne Mojaeu cucremM

Crnoxuble cucremsl. [lonstue smepmkenTHOCTH. CHCTEMa Kak CPEACTBO JOCTHKEHUS
uenu. Mojenp Tuna «4epHblil Amuk». Mogenu cocraBa U cTpykTypbl. CBOMCTBA U OTHOLIEHHUS.
Crioco6b1 3aanus OMHapHBIX OTHOWIEHUH. CBOCTBa OMHAPHBIX OTHOIIEHHH: pe(IeKCUBHOCTD,
aHTUPE(PIIEKCUBHOCTD, CUMMETPUYHOCTbD, aCUMMETPUYHOCTb, AHTHUCUMMETPUYHOCTD,
TPaH3UTUBHOCTh, OTPHULIATENIbHAS TPAH3UTHUBHOCTh M CHJIbHAS TPAaH3UTHBHOCTH. OTHOLICHUS
9KBHUBAJEHTHOCTH, IOpsAAKAa M JOMUHHMPOBAaHUA. Mojenb MNPUHATUS pEIIeHUH Ha OCHOBE
OuHapHbBIX oTHOWIEHUH. ['pad mpeamoureHuii.

I'pa¢bl 1 ux cBoiicTBa

PaznoBumHoct rpadoB. OCHOBHBIE CTPYKTYpbl TrpadoB: IHHEHHas, IPEBOBUIHAS
(uepapxuyeckas), MaTpU4Has, ceTeBas, KOJblieBas, 3Be374000pa3Has. Mojenb CUCTEMBbl THIA
«11po3payuHbli AIMK». CTpykTypHbIE cXeMbl CVY.

AHaJIUTHYEeCKHE MaTeMaTH4YeCKHe MOJdeJIH CHCTEM

OOmass MmaremaThyeckas MoJelNb JUHAMHYECKOM cHCTeMbl. BekTop cocTosiHus,
OTOOpa)XCHHE BBIXOJAa M MEPEXOJHOE OToOpakeHHWe. YacTHbIE MaTeMaTHYeCKHUE MOJEIH
JWHamMu4yeckux cucreM. HenpepbiBHble cuctembl. JIMHElHbIE CHCTEMBI. [JIaJIkue CHCTEMBI.
JIucKpeTHbIE CUCTEMBI.

I[I/ICerTHLIe MOJ€JIHU CUCTEM

Koneunsle aBTomarsl. ABTOMaTel Munu u aBTOoMathl Mypa. JlerepMUHUPOBAHHBIE
aBTOMATHI C MaMAThIO U 6e3 namsaTu. CUHXpOHHbIE M aCHHXPOHHbBIE aBTOMAThl. BeposTHOCTHBIE
ABTOMATHI.

le/IMeHeHl/le MATPUYIHO-BEKTOPHBLIX Mojeeil cucTeM

Bekropel. Hopma BekTOopa. BHyTpeHHee W BHEIIHEe MNPOU3BEACHUS BEKTOPOB.
HepaBencTtBo TpeyroiapHuka u HepaBeHCTBO llIBapra. JImHeliHas HE3aBHCHMOCTb BEKTODOB.
OcoOennas marpuia. Beipoxxnennocts. [lpaBuino BeipokaeHHocTu CunbBectpa. Onpenenuresnb
I'pama. JInuHeitHOE BEKTOPHOE NMPOCTPAHCTBO. ba3uc TMHEHHOr0 BEKTOPHOTIO IPOCTPAHCTBA.

Yrnpa/sieMocTb 1 Ha0/II012¢MOCTb CHCTEM YIIPaBJICHUSA

XapakTepucTUYeCKHe 4YHCclIa M Xapakrepucrthueckue BekTopel. Dopmyna boxepa.
Mopanbnas Marpuna. JluaroHanusanus KBaJpaTHOM MAaTpULBL. YIPABISEMOCTb JUHEHHOMN
MHOromepHoil cuctemsl. Kpurepuil mnonnoil ympasiasemoctu. HabmromaemMocTh JIHHEHHOMN
MHOT'OMEpPHOM cucteMbl. Kpurepuii moaHoH HaOII01aeMOCTH.

KomnblorepHoe moaeaupoBanue. YmucieHHoe HHTerpupoBanve Au@depeHunanbHbIX
ypPaBHEHUIl



Omunbku yceueHus M OKpyriieHus. Merton Ditnepa u ero Moaupukanuu. Metoast Pynre-
Kyrra. CpaBHeHME pa3nuyHbIX METOJNOB pemieHud. KOHTpoiabp BenWYMHBI 1Iara W
BBIUMCJIUTENbHAS yCTONUYNBOCTh AJITOPUTMOB.

I[HHaMI/IKa Pa3BUTHA U UCIIOJB30BAHUA MojaeJeil CHCTeM

Kuznenubii 1k mojeneil.  CHOXKHOCTH — aJITOPUTMH3ALMUA  MOJCIIMPOBAHUSL.
[TpoTHBOpPEUMBOCTh TPEOOBAHUI K MOJENAM: IOJHOTA U MPOCTOTA, TOUHOCTh U Pa3MEPHOCTb,
3 PEKTUBHOCTD M 3aTpaThl Ha peanu3anuio u ap. Teopus paspemmmoctu ['€nens u Kimmuau o6
YHHMBEPCAIbHOU ITPOrPaMMe CO3JaHMs MOJENHN JUIsl peLICHHs peanbHoU 3anaud. HeBo3MOXKHOCTD
MOJTHOHM (popMaH3aIMy IPOoIIecca MOICTHPOBAHUS.

BeposiTHOCTHBIE MaTeMaTHYeCKHE MOIeJIM CUCTEM.
Mopean cucteM maccoBoro oociay:xxkuanus (CMO)

3asBKM Ha oOciykuBaHUE (TpaH3akThl) U oOciyxuBatomue anmapatsl (OA). Moaenu
CMO: onHOKaHaJIbHBIE U MHOIOKAaHAJbHbIE, C OTKa3aMH, C OKUJAHUEM, C OrpaHHMYCHHBIM
BpPEMEHEM OXHJIAHHsI, C BOCCTAaHOBJIECHHEM oOTKazaBmux OA. JlucuurimHbel 0OCTy)KMBaHUS: C
npuoputeraMu U 6e3 mpuoputeroB. [IpocTeilmmii BXOJHON MOTOK 3asBOK M €ro CBOWCTBA:
OPJAMHAPHOCTh, CTALIMOHAPHOCTb, OTCYTCTBUE IOCIEACUCTBUS. XaPAKTEPUCTUKHU MPOCTEUIIErO
1OTOKa 3asBOK. DYHKIUS pacrnpesieleHuss BPEMEHU OXHJAHUs MPHUX0Ja 3asBKU U IIOTHOCTh
pacnpenenenusa. @DyHkius  pacnpeneneHuss Ilyaccona. Cpeanee BpeMsi — OKHUIAHUS.

XapakTepucTuku o0ciyxuBaHusi. OyHKIUS pacrpeesieH!s] BpeMeH! 00CIIyKUBAaHUS U
COOTBETCTBYIOIAsA JIOTHOCTH pactpeneneHus. CpenHee BpeMs oocnyxkuanus. [lokazarenpHbIi
3aKOH pacrpeesieHus BpeMeHU 00cayXuBaHMs. JOCTOMHCTBA MCIIOIb30BaHUS TTOKA3aTEIbHOTO
3aKOHA pacrpeesieHusl.

ITokazarenn kadecTBa oOcimykuBaHHs. BeposTHocTe morepu 3asBku. Pacnpenenenue
BennunHbl odepeau. Cpennsisi BennuuHa odepenu. 3arpy3ka OA. CoriacoBaHue HCTOYHHMKA
3aBOK C KaHAJOM OOCIYXMBaHUSA: CUHXPOHHOE M acHMHXpoHHOe. CoriacoBaHue MpOCTEUIIEro
IIyaCCOHOBCKOTO MCTOYHMKA 3afBOK: 1) C KaHajioM, BpeMsi OOCIyXUBaHUS KOTOpPOTO
pacripesielieH0 MO MOoKa3aTeIbHOMY 3aKOHY; 2) ¢ KaHaJIOM, BpeMs OOCIIyKHBaHHUS KOTOPOTO
noctosiHHO. Onenka 3¢Q¢exTuBHOCTH MHOrokaHaibHo CMO. VYpasuenus Konmoroposa u
dopmyna Dpnanra. Kpurepuu sdpdexkrnBHocT padoTsl MHOrokaHaisHOH CMO: BepoSTHOCTH
0TKa3a B 00CITy)KMBaHUH, OTHOCUTENbHAS U a0COIIOTHAs MPOIYCKHAask CIOCOOHOCTb.

Cetu IleTpn

Bepuunsl, 1yru 1 mapkepsl. [lepemernienne MmapkepoB 1o cet (MapkupoBka). CoObITus
B cetu [lerpu. [IpaBuna cpabateiBanus nepexoos. PasnoBugHoctu cereit [letpu: BpemeHHwe,
CTOXacTHUYeCKue, (PyHKIIMOHAIbHBIE, [IBETHBIE, HHTUOUTOPHBIE.

Koudmukraeie cutyauun B cetsix Ilerpu. CpoiictBa cereil Ilerpu: orpaHMueHHOCTb,
0€30I1aCHOCTb, COXPAHSAEMOCTb, JAOCTHKUMOCTb, KUBOCTh. AHAINU3 JOCTI)KHUMOCTH B CETIX
[Terpu.

Ilecroi cemecTp
Nmutanuonnoe moaeanposanue (MM)

NmMutanrioHHbIe MOJIENN KaK aJrOPUTMUYECKUE MOBeaeHYecKue Moenn. OCOOEHHOCTH 1
chepsl MpUMEHEHUs, JOCTOMHCTBA W HEIOCTATKH WMUTAIIMOHHBIX Mojened. MMuranuoHHbIH
SKCTIEPUMEHT, €T0 COJCPKaHUE U PE3YIIbTATHI.



OcHoBHble  ¢a3el  pa3Butus cpeactB  MM.  Otanet WM.  AnbTepHaTHBHBIC
METOJIOJIOTUYECKUE TOAXOAbl K TOCTPOCHUIO HMMHUTAIIMOHHBIX MOJENEN: COOBITHITHBIN,
CKAaHMPOBAHKME AKTUBHOCTEN U IIPOLIECCHO-OPUEHTUPOBAHHBIM.

[IpeumyiiecTBa U HEJOCTATKU HUCIIOIB30BAHUS I CO3/IAHMS UMUTALMOHHBIX MOJENEH:
YHHUBEPCAIbHBIX SI3bIKOB IPOrPaMMMPOBAHUS; CHELUATIN3UPOBAHHBIX S3BIKOB MOJIEIMPOBAHUS;
po0JaeMHO-OpUeHTUPOBaHHBIX cucTteM WM. Mmuranmonnoe mopenmupoBanue CMO. Cxema
peanuzanuu codbITHitHOTO Metoga UM CMO.

Meron «Pecypcri—nerictBusi—onepanun» (PJ10O). OcHoBHbie monokeruss meroaa PIIO.
Pecypcbl cnoxnolt nuckperHoit cucreMsl (CLC): nocrosiHHble U BpeMeHHble. [elictus B C/IC.
Omneparuu B CIIC.

ba3oBast cTpykTypa MHTEIEKTyaJlbHOM cuctemMbl Ha ocHoBe PJIO-meropa.
[Iponykunonnsii umutatop. MoaenupoBanue B cpene PJIO. OcCHOBHBbIE MOHSTHS: MOJEINb,
IPOTOH, IPOEKT, 00BbeKT. UHTerpupoBanHas cpena moaenuposanus PJO.

O0padoTka M aHAJIN3 Pe3yJbTATOB KOMIILIOTEPHOI0 MOIEJTUPOBAHUS

MeToapl CTaTUCTUYECKOM OIIEHKM IEpBOIO U BTOPOTO LEHTPAJIBHBIX MOMEHTOB
ciyyaiiHON BenuuyMHbI. TpeOoBaHMSA K OLEHKaM, MOJIyY€HHBIM B pe3yJbTaTe CTATUCTHUYECKOU
00pabOTKH JAHHBIX MOJEIHPOBAHNUS: HECMEIIEHHOCTH, 3()()EKTUBHOCT M COCTOSITEIBHOCTD.

Cratuctuyeckue Meroabl 00pabOTKH. Dproauyeckoe CBOWCTBO — XapaKTEPUCTHK
CTAallMOHAPHBIX CIyYaiHbIX MPOLIECCOB.

3ajaud MO MpPOBEpPKE cTaTtucTudeckux runore3. Kpurepuum cornacus Konmoroposa,
[Tupcona, CmupHoBa, CterofieHTa 1 Puiepa.

AHaau3 n HHTEpHpeETalud pe3yjbTaTOB KOMIIBIOTEPHOI0 MOAC/JIMPOBAHUS

KoppenaunonHneiii aHanu3 pe3yiabTaToOB MOJEIUPOBAHUSA. PerpecCHOHHbBIM aHAIN3.
Hucnepcuonnsiii ananu3. Cdepbl TpUMEHEHUS pa3IUYHBIX BHIOB aHajM3a pPe3ylIbTaToOB
KOMIBIOTEPHOTO MOJICTUPOBAHHS.

5. O6pa3oBare/ibHbIe TEXHOJIOTHHI

MeTomea npenoaaBaHvsa AJHUCHUITIIMHBI «MOI[GJ'II/IpOBaHI/Ie CUCTCM YIPABJICHUSI) U
peaimm3anusgd KOMIICTCHTHOCTHOI'O IOJAXOAa B H3JIOKCHHMHM W BOCIIPUATHM  MaTcpHalia
npeayCcMaTpuBacT UCIIOJIb30BAHUEC CIICAYIOINX aAKTUBHBIX U MHTCPAKTUBHBIX q)OpM IMPOBCACHU A
TpYHIIOBBIX, MHAUBUAYAJIIbHBIX, aYyAUTOPHBIX 3aHATHUH B COUYETAaHUU C BHG&y,I[PITOpHOﬁ pa60T0171 C
OCIIBIO (I)OpMI/IpOBaHI/ISI " pa3BUTHA HpO(I)eCCI/IOHaJ'ILHLIX HaBBIKOB, 06yqa101m/1xc;1:

- OJTOTOBKA K BBHITIOJIHEHUIO JIAOOPATOPHBIX PabOT B 1abOpaTopusx By3a;
- BBINOJIHEHUE JTa00paTOPHBIX PabOT B J1aOOPATOPHSIX BY3a;
- OpraHu3aius 1 NpoBeeHNE TEKYIIEro KOHTPOJIsS 3HAaHUM CTYJI€HTOB B (pOpMe YCTHOTO OMpoca;
- UHAMBUyabHOE 00CYKICHUE U 3alllUTa BHIMOJIHAEMBIX 3TAallOB KYpPCOBOT'O MPOEKTA;
- IPOBEJIEHNE UHTEPAKTUBHBIX 3aHATUHN IO MMOATOTOBKE K KOMIIBIOTEPHOMY;
- UCMOJIb30BAaHUWE WHTEPAKTUBHBIX (OPM TEKyIIero KOHTpoiss B (GopMe ayIuTOPHOTO
KOMIIBIOTEPHOT'O TECTUPOBAHUSI.
VY aenbHbIN Bec 3aHSATHUN, MPOBOJUMBIX B MHTEPAKTUBHBIX (pOpMax, OMpesesieH IIaBHOM

IEeIbI0  00pa30BaTENIbHOW MPOTPaMMBbI, OCOOCHHOCTBIO KOHTHHTEHTa OOydYaloImuXcs U
CO}Iep)KaHI/IeM JUCHUITIITUHBI «MO}IGJ’H/IPOB&HI/IG CUCTCM ynpaBneHI/m» 1 B OCJIIOM ITO TUCHUIIJIINHE
coctaBisieT 0koj0 40% ayauTOPHBIX 3aHATHI. 3aHATHS JICKITMOHHOTO TUTA cOCTaBIsOT 42,8 %
0T 00bEeMa ayJAUTOPHBIX 3aHITUH.



6. OueHoYHbBbIE CPeCTBA JIsl TEKYLIEro KOHTPOJIA yCIeBaeMOCTH, IIPOMEeKYTOUHOM
aTTecTallMy 10 UTOraM OCBOEHMS IMCUUILJIMHBI M Y4eOHO-MeToAu4ecKoe odecrevyeHue
CaMOCTOSITe/ILHOI PadoThI CTYIEeHTOB

B mnpouecce 00yueHHs HCHONB3YIOTCS CIEAYIOIIME OLEHOYHBIE CPEICTBA TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH U IIPOMEXYTOUHBIX aTTECTALNI, OLIEHOYHbIE (POPMBI CaMOCTOSTEIBHOM
paboThI CTYJIEHTOB:

B nsitom cemecTpe

- UHAMBUYaIBHBIA OTPOC CTY/ICHTOB;

- 3aIuTa JIabopaTOPHBIX padoT;

- KOMITBIOTEPHOE TECTHPOBAHUE TI0 MaTepraliaM JICKIIHA, MPAKTHYECKUX U J1a00paTOpHBIX padoT
B PCIKUMC ITPOMECIKYTOYHOI'O KOHTPOJIA C 3JICMCHTAMM ITOACKA3KU U O6y‘~IeHI/I$I;

- KOMIIBIOTEPHOE TECTUPOBAHKE TI0 MaTepHrajiaM JCKIHi B PSKUME HTOTOBOTO KOHTPOJIS;

- 3a4eT 10 MaTepHuajaM MATOro0 CeMecTpa.

B mecrom cemectpe

- MHIUBUAYATBHBIN OMPOC CTYCHTOB;

- 3aIMTa JJa0OPaTOPHBIX padoOT;

- KOMIIBIOTEPHOE TECTUPOBAHWE 0 MaTepHaliaM JICKIIHA U JTaOOpaTOPHBIX PabOT B pexHME
POMEKYTOYHOTO KOHTPOJIS C AJIIEMEHTAMH TOCKA3KU U 00yUCHUS;

- BBIIOJIHGHHE KypcOBOW paboThl (10 WHAMBUAYAILHOMY 3QJaHHIO I KaXIOTrO
oOyuarorierocs);

- KOMITBIOTEPHOE TECTHPOBAHUE 110 MaTepraaM KypCOBOH paOOTHI U e¢ 3alIuTa;

- KOMITBPIOTEpHOE TECTUPOBAHUE 110 MaTepUaiaM JEKIUN B PeKUME UTOTOBOTO KOHTPOJIS;

- 9K3aMEH I10 MaTepHaiaM IATOTO H IMECTOT0 CEMECTPOB.

KypcoBass pabGorta mnpencraBiser coOoii pabOTy, TOCBSIICHHYIO HMHUTAIMOHHOMY
moaenupoBaHuio CY ¢ HCHOJIb30BAaHHEM MHOTOKaHAJIbHON CHCTEMBI MaCCOBOTO OOCTYKMBAaHUS
C UeNbl0 BBIABICHHUS OOCIYXMBAIOIIMX alllapaTOB C HEJIOCTaTOYHOW TPOITYCKHOMH
CHOCOOHOCTBIO, OMNpEJENeHUs] BEPOATHOCTH BO3HMKHOBEHHMSI OTKa30B B OOCIY)KUBaHHH,
ouepenied M Ipyrux «y3kux mect». Kypcoas pabGota Bwimonnsiercs B cpene PJIO («Pecype—
JieficTBUe—onepanus»).

3aganue Ha KypcoBylw padory «MMHUTANMOHHOE MOJCJMPOBAHME CHCTEMBI
MAaccoBOro 00C/Iy:KMBaHUSI» MO AUcCHUILUINHe: «MoaeJnpoBaHue CHCTeM YNpaBJIeHHD)
(o0mme ykazanus).

1. BwiOpaTh IpOTOTHUIT CHCTEMBI MACCOBOTO OOCITY)KUBAaHMUS, TIPEICTABIISIONINMA 7151 Bac
UHTEpEC.

2. Omnpenenutsb, 4o B Mojenu CMO OyneT ciaykHUTh B Ka4eCTBE 3asBOK (TpaH3aKIUi), a
YTO — B KauecTBe 00CTy)KuBaromux ammapatoB (OA).

3. VYka3arp, Kakoil u3 BUAOB Moiesieil Bbl ncnonp3yere: ¢ 0TKa3aMHu MU ¢ OKUIaHUEM,
OJIHOKaHAJIbHYIO WJIM MHOTOKaHAJIbHYIO U T.JI.

4. B 0HOM U3 SKCIIEPUMEHTOB MCIIOJIb30BATh MMPOCTEHUIIHI TyaCCOHOBCKHUI MOTOK 3asBOK U
MOKa3aTeIbHBIN 3aKOH pacipe/ielIeHHsl BpeMEHHU 00CITyKUBAHUS C LEJIbIO CPAaBHEHUS
MOJIyYEHHBIX JAHHBIX UMUTAIL[MOHHOTO 3KCIIEPUMEHTA C aHAIUTUYECKUMHU PE3yJIbTaTaMH,
BbIBE/ICHHBIMH T€OPETUYECKH (Ha JIEKIUAX, B yUeOHUKE).

5. B apyrux skcnepuMeHTax UCHOJIb30BATh JII0OBIE 3aKOHBI pacpeeIeHNs, KaKk BpeMEH!
O’KU/IaHUs, TaK U BPEMEHH O0CITY>KMBaHUs, HO BIIOCJIEACTBUU IPOBECTU CPABHUTEIIbHBII
aHAJIN3 aJIEKBAaTHOCTH UCII0JIb30BAHHBIX MOJEIEH.
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OneHoYHBIE CpPEACTBA TEKYIIErO0 KOHTPOJS YCHEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIC
BOIIPOCHI, BKIIIOYEHHBIE B TECTHI JOCTHKEHHH OTKPBHITOH (HOPMBI.

6.1. ®oH1 OLIEHOYHBIX CPEACTB JIl MPOBeAeHHS MPOMEKYTOUHON aTTeCTAlNH
00y4aoIMXCcH Mo JUCUMILIMHE (MOAYJIIO0).

6.1.1. IlepeyeHb KOMIETEHIMI ¢ YKa3aHUEM ITANOB UX (POPMUPOBAHMS B Ipolecce
0CBOEHHUS 00pa30BaTeIbHONH MPOrPaMMBbI.
B pesynbTare ocBOeHUsS AMCHUIUIMHBI (MOAYNs) (OPMHUPYIOTCA ClEIYyOIIne

KOMIICTCHIINHN .
Kon B pe3yabTare ocBoOeHUs1 00pa30BaTeIbHON MPOrpaMMbl
KOMIIETeHIH U o0yuarouuiicst 10J1:keH 00,1a1aTh
OIIK-1 [TpuMeHsTh ecTeCTBEHHOHAYUHbIE U OOIEMH)KEHEPHbIEC 3HAHUS,

METO/Ibl MATEMAaTUYECKOT0 aHAJIM3a U MOJICTTUPOBAHUS B
poecCHOHANBHOM e TeNIbHOCTH

B mpomecce ocBoeHus 00pa3oBaTeNbHONW MPOrpaMMbl JAaHHBIE KOMIICTEHIMH, B TOM
YUCJI€ UuX OTACIbHBIC KOMIIOHCHTHI, (bOPMI/Ip}IIOTCH IIO3TAIIHO B XO0A€ OCBOCHUA O6y‘IaIOHII/IMI/IC$I
JUCUMIUIMH (MOJyJel), MPakTUK B COOTBETCTBHHM C YYEOHBIM IUIAHOM M KaJCHIApPHBIM
rpaduKoM yueOHOTO mporecca.

6.1.2. Onucanme noka3zaresjie 1 KpUTepHeB OLICHUBAHUA KOMIIETEHIH, ()OPMUPYEMBIX 110
UTOraM OCBOEHHS JTMCUUIJIMHBI (MOYJIs1), OMUCAHME IIKAJ OLlEeHUBAHMSI.

IlokazaTteneM oOll€eHHMBaHUS KOMIIETSHIIUM Ha Pa3JIMYHBIX JTallaxX HX (I)OpMI/IpOBaHI/IH

ABIACTCA NOCTHUIKCHUC O6y‘IaIOH_II/IMI/IC$I IJIAaHUPYEMBIX PC3YJIbTATOB 06yquI/1${

IO JUCHUIIIINHE

(Momysro).

O 5 Kp3uTepnu OHEHHBaHIZH -
3HATDH: OOyuarommiics OO0yJatomtmiics OO0yuarommiics OO0yuarommiics
KIIacCU(UKAIIIO 1 JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
OCHOBHBIC BHJIBI [IOJIHOE OTCYTCTBUE HETOJIHOE YacTUIHOE MOJIHOE
monenei CY; WA HEJOCTaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
METO/IbI U COOTBETCTBHE CIEeYIONINX 3HAHUHU: | CIEAYIONMINX 3HAHUMA: | CIETYIOUIUX
aJITOPUTMBI CIeNYIONINX 3HAHUN: | KIACCU(PHUKAIIUU 1 KJ1accu(pUKaIuy U 3HAHMM:
HCCIICOBAHUS KIacCU(UKAINA U OCHOBHBIX BHIOB OCHOBHBIX BUIOB KITacCU(UKAIIUN U
JIMHEHHBIX OCHOBHbBIX BUJIOB mopeneit CY; mogeneit CY; OCHOBHBIX BHJIOB
JTMHAMHAYECKUX monenei CY; METOJIOB 1 METOJIOB U mogenei CVY;
MOJIeNeH METOJIOB U aJrOPUTMOB aNrOpUTMOB METOJIOB U
HENpephIBHBIX U aIrOPUTMOB HCCIIeJOBAaHMS HCCIICJOBAaHUS aJIrOpUTMOB
nuckpeTHbix CY; HCCIIeJOBAHMS JIMHEHHBIX JIMHEHHBIX HCCIICOBAaHUS
KpUTEPUHU TOJTHOM JIMHEHHBIX JIHHAMHYECKHX JTHHAMHYECKHX JIMHEHHBIX
YOPaBIIIEMOCTH U JTHHAMHYECKHUX MoJIele MoJelen JTHHAMHYECKHX
IOJIHOMI MoJelei HENpepBIBHBIX U HEIPEPBbIBHBIX U MoJelen

HaOJII01aeMOCTH HETIPEPHIBHBIX U quckpeTtHbIx CY; muckpeTHbix CV; HETIPEPHIBHBIX U
JIMHEVHBIX nuckpeTHeix CV; KpUTEPUEB IIOJIHOM KPUTEPUEB MOIHON muckpeTHbix CVY;
MHOTOMepHBIX CY; KPUTEPHEB MOJTHON YIPaBIIEMOCTH H YIPaBIIEMOCTH H KpHUTEPHEB MOTHOM
METOBI H YIPaBIIEMOCTH H TIOJTHOH TTOJTHOH YIPaBIIEMOCTH H
aITOPUTMBI MOJITHOM HaO0II0IaEMOCTH HaOII0HAEMOCTH [TOJIHOH
YHUCIIEHHOTO Ha0II0JaeMOCTH JIMHEHHBIX JMHEHHBIX Ha0II0JaeMOCTH
HUHTCTPUPOBAHUSA JIMHEHHBIX MHoroMepHsix CY; MHoroMmepHsix CVY; JMHEHHBIX

JINA MHoromepHbix CY; METOJ/IOB U METOJOB U mHoromepubix CY;
AHAJIUTHYECKHE METOJIOB U AITOPUTMOB ITOPUTMOB METOJIOB U

10




BEPOSATHOCTHBIE JITOPUTMOB YHCJICHHOTO YHUCIIEHHOTO ITOPUTMOB
MaTeMaTHYECKHe YHUCIIEHHOTO MHTETPUPOBAHUS HMHTETPUPOBAHUS YHCIIEHHOTO
moznemu CY B Buze HMHTETPUPOBAHUS HAY; ananutuueckux | AY; aHaIUTUYECKUX | MHTETPUPOBAHUS
CUCTEM MAaCCOBOTO ay; BEPOSITHOCTHBIX BEPOSITHOCTHBIX ay;
00CITyKMBaHHS aHAITNTHYECKUX MaTeMaTHYECKUX MaTEeMaTHIECKUX aHATUTHYECKUX
(CMO) u cereit BEPOSATHOCTHBIX moxaenu CVY B Buze moxenu CVY B BuIE BEPOSTHOCTHBIX
[letpu; npaBuna n MaTeMaTHIECKUX CHCTEM MacCOBOTO CHCTEM MacCOBOTO MaTEeMaTHIECKUX
METOAUKY Mozenu CVY B Buje 00CITyKUBaHUS 00CITyKMBaHHS mojnenu CY B Buze
MOCTPOCHUS CHUCTEM MacCcOBOTO (CMO) u ceteit (CMO) u ceteit CHCTEM MacCOBOTO
MMHTAINOHHBIX o0cITyKUBaHUs [Metpu; npaBui u [erpu; npaBuin n 00CITyKMBaHMS
mozenet (MM) (CMO) u cereit METOJUKH METOAUKH (CMO) u ceteit
Iletpu; npaBui u MOCTPOCHHUS MIOCTPOCHUS [erpu; npaBun n
METOJUKHI MMHTAINOHHBIX HMMHTAIIMOHHBIX METOJIUKH
TTOCTPOCHHUS moxeneit (MM). mozeneit (MM). TTOCTPOCHUS
MMHTAIMOHHBIX Jomyckarorcst JomyckaroTcst HMMHTAIHOHHBIX
moxeneit (UM). 3HAYNTEbHBIC HE3HAYNTEIIbHBIC mozeneit (MM);
OIINOKH, OIIINOKH, cBOOOIHO
MPOSIBIISIETCS HETOYHOCTH, ornepupyer
HEJIOCTaTOYHOCTh 3aTpyJHEHUS pU MIPUOOPETEHHBIMU
3HaHUM, Mo psxy AQHAIUTHYECKUX 3HAHHUSAMH.
roKasaTesei, onepanusx.
oby4aromuics
UCTIBITHIBAET
3HAYUTEIbHBIC
3aTpyJHEHHS IpU
OTIEpPUPOBAHUH
3HAHMUAMH TPU UX
MIepeHOCce Ha HOBBIC
CHUTYaIHH.
YMeETh: OOyuarommiics He OO0y4atontuiics OObyuarommiics Obyuarommiics
- OCYIECTBIISATH yYMEeT Wi B JIEMOHCTPHUPYET JEMOHCTPHPYET JEMOHCTPHPYET
KOMIIBIOTEPHBIE HEIO0CTaTOYHON HETIOTHOE YaCTUYHOE MIOJTHOE
9KCIEPUMEHTHI CTETIeHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MOJICTUPOBAHUS OCYIIECTBIIATh CIETYIOUTNX CIIEAYIOIINX CIIEIYIOIINX
pPa3JINYHBIX BUIOB KOMIIBIOTEPHBIE YMEHMUIA: YMEHUM: YMEHUI:
CVY Ha pa3nn4HbIX 9KCHEPUMEHTHI OCYILECTBIIATh OCYILECTBIISATh OCYILECTBIIATh
HepapXUUecKuX MOJIeTUPOBAHHA KOMIIBIOTEPHBIE KOMITBIOTEPHBIE KOMITBIOTEPHBIE
YPOBHSIX Pa3INYHBIX BHJIOB 9KCIIEPUMEHTHI 9KCTIEPUMEHTHI 9KCIIEPUMEHTBI
MPOEKTHPOBAHHUS; CV Ha pa3nu4HbIX MO/JIETTMPOBaHUS MO/JIEITMPOBAHHMS MO/JIETTHPOBAHHMS
paspabaTbIBaTh nepapxuIecKux Pas3INYHbIX BUJOB Pa3JINYHBIX BUJIOB pa3JIMYHBIX BUJIOB
pa3IuyHbIe YPOBHSIX CY Ha pa3InyHbIX CY Ha pa3nu4HbIX CV Ha pa3nu4HbIX
MaTeMaTHYeCKHe MIPOEKTUPOBAHMUS; nepapxuIecKux HepapxuIecKux HepapXuIecKux
monemu CY u UM; pa3pabaTbIBaTh YPOBHSX YPOBHSIX YPOBHSIX
- IPOBOJIUTH pa3iIu4yHbIe MIPOEKTUPOBAHHUS,; HPOEKTHPOBAHHUS; NPOEKTHUPOBAHHUS;
IIpeBapUTEIbHbIN MaTeMaTH4eCKUe pa3pabartbIBaTh pa3pabaTbIBaTh pa3pabatbIBaTh
aHaJIN3, mozemu CY u M pa3iIuyHbIe pasiInuHble pa3IuuHble
o0OpabaTeIBaTh U MIPOBOIUTH MaTeMaTHIECKue MaTeMaTHIeCKue MaTeMaTHYECKHE
HUHTEPIIPETUPOBATH IIPEIBAPUTEIILHBIN mozemu CY u UM monemn CY u UM; monem CY u UM
MOJTyYCHHBIE aHan3, MPOBOANTD MIPOBOANTD TIPOBOANTD
Ppe3yJIbTaThl o0OpabaTsIBaTh U NpeBapUTEIbHBINA TIpeABapUTEIbHBIN TIpeABapUTEIbHBIN
KOMIIBIOTEPHOTO HUHTEPIPETHPOBATh aHaJIM3, aHaIN3, aHaIN3,
MO/JIEJIUPOBAHHS; MOJTy4EHHBIE o0pabaTbIBaTh 1 o0pabaTbIBaTh 1 o0pabaTpIBaTh U
COCTaBJIATH, Ppe3yJIbTaThI MHTEPIPETHPOBATh HMHTEPIIPETHPOBATh HMHTEPIIPETHUPOBAThH
MOJIEIUPOBATh U KOMITBIOTEPHOTO MOJTyYCHHBIE MOJTy4eHHBIE MOJTy4eHHBIE
ONTUMH3HPOBATH MOJICIMPOBAHIS; pe3yabpTaThI pe3yIabTaThl pe3yabpTaThl
CTPYKTYPHBIE CXEMBI | COCTaBIISAT, KOMITBIOTEPHOTO KOMIIBIOTEPHOTO KOMITBIOTEPHOTO
Ccy; MOJIENIMPOBATh U MO/JICITUPOBAHHS; MOJICTHPOBAHMS; MO/ICITUPOBAHHS;
- cobupats u ONTUMHU3UPOBATH COCTaBIIATH, COCTAaBIIATH, COCTaBIIATH,
aHAIM3UPOBATH CTPYKTYPHBIE CXEMBI | MOJEIHPOBATH U MOJEINPOBATh U MOJEINPOBATh U
UCXOIHBIE CVv. ONTHMU3UPOBATH ONITIMU3UPOBATH ONTHIMU3UPOBATH
nH(OpMaLMOHHbIE CTPYKTYPHBIE CXEMBI | CTPYKTYPHBIE CXEMBI | CTPYKTypHBIC
JIaHHBIE JJI51 CY. lomyckatotcst CY. cxembl CVY.
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MPOEKTUPOBAHUS 3HAYUTEIIbHBIC YMeHUs 0CBOEHHI, CBoboaHo
TEXHOJIOTHYECKUX OIIMOKH, HO JIOITyCKAaIOTCA onepupyer
MPOLIECCOB MPOSIBIISIETCS HE3HAYUTEIIbHbIC MIPUOOPETEHHBIMU
W3TOTOBIICHUS HEJIOCTaTOYHOCTh OIINOKH, YMEHHSAMH,
MPOIYKIUH, CPEICTB YMEHUH, 110 Py HETOYHOCTH, MIPUMEHSET UX B

U CHCTEM MOKa3aTeyeH, 3aTpyJHEHUS PU CHUTYaIIAX
aBTOMATH3aLNH, o0ydJaromuics AHAITUTHYECKUX TIOBBIIICHHOH
KOHTpOJIS, UCTIBITBIBAET ornepanusix, CJIOYKHOCTH.
TEXHOJIOTHYECKOTO 3HAYUTEIbHBIC NepeHoce yMeHHH Ha

OCHaIlCHUS, 3aTpyJHEHHS IPU HOBEIE,

JIMarHOCTHKH, OTIEpUPOBAHUH HecTaHJapTHbIE

UCIIBITaHUH, YMEHUSIMH TIPH X CHUTYaIHH.

YIpaBIeHUS NepeHoce Ha HOBBIC

MpOLIECCaAMH, CHUTYaIIH.

JKU3HEHHBIM ITHKIIOM

MPOIYKIUH U €€

Ka4eCTBOM;

- y4acTBOBAaTh B

paboTax 1o pacuery

Y IPOEKTUPOBAHUIO

MPOLIECCOB

H3IrOTOBJICHUSA

NPOAYKLIUU U

YKa3aHHBIX CPEJICTB

U CHCTEM C

HCTIONIb30BaHUEM

COBPEMEHHBIX

MH()OPMALTMOHHBIX

TEXHOJIOTHH,

METOJIOB M CPEACTB

MPOEKTUPOBAHHUSI.

BJaJeTh: OOyuaromuiicst He OO6yuarouiicss B Obyuarommiics Ob6yuarommiics B
- HaBBIKAMH 110 BJIaJICET WIN B HEJIOCTATOYHOM YaCTHYHO BJIaJieeT HOJIHOM 00beMe
MMPaKTUYECKOMY HeI[OCTaTO‘IHOI‘/'I CTCIICHU BJIAACCT HaBbIKaMU I10 BJIaJI€C€T HABbIKAMHU
IMPOBEACHUTIO CTCIICHU BJIAACCT - HABBIKaMH I10 MpaKTUICCKOMY IO MPAKTHUICCKOMY
BBIYUCIIUTCIIbHBIX - HaBbIKaMH I10 MMPaKTUYCCKOMY MpOBEACHUIO MpOBEACHUIO
9KCIIEPUMEHTOB C MIPAaKTHYECKOMY MPOBEICHUIO BBIYHMCITUTEIHHBIX BBIYHCITUTEIHHBIX
UCIIOJIb30BaHUEM MIPOBEJCHUIO BBIYHCIIUTEIbHBIX 9KCIIEPUMEHTOB C 9KCIIEPUMEHTOB C
CTaH/IapTHBIX BBIYHMCITATEIBHBIX 9KCIIEPUMEHTOB C HCTIONIb30BAaHHEM HCIIONIb30BAaHNEM
MPOTPaMMHBIX 9KCTIEPUMEHTOB C UCIIOJIb30BaHUEM CTaH/IapTHBIX CTaH/IapTHBIX
CPEACTB; UCTIONIb30BAaHUEM CTaH/IapTHBIX TIPOTPaMMHBIX TIPOTPaMMHBIX

- HaBbIKaMH I10 CTaHJapTHBIX IIPOTpaMMHBIX CpeI[CTB; CpC€ACTB; HABbIKaAMHU
MOAECJIMPOBAHUIO IIPOTrpaMMHBIX Cpe}ICTB; - HaBbIKaMH I10 1o

CY; - HaBBIKaMH 10 | CPEJICTB; - HaBBIKAMH T10 MOJEIUPOBAHUIO MOZEIUPOBAHUIO
cOopy ¥ aHaIHu3y - HaBBIKAMH 110 MO/ICTTUPOBAHUIO CV; - naBbikamu o | CY; HaBBIKAMH 110
MCXOHBIX MO/JICITUPOBAHHIO CVY; - HaBbIKaMH 110 | cOOpY U aHANHU3Y cOopy ¥ aHaIHu3y
MHPOPMALTMOHHBIX CVY; - HaBpIKaMH 110 | cOOpY M aHATTU3Y HUCXOIHBIX HCXOJHBIX
JIAHHBIX JIS cOopy M aHaNHM3y MCXOHBIX nH(pOpPMaMOHHBIX nH(pOpPMaMOHHBIX
MPOEKTUPOBAHUS HCXOJHBIX MH(OPMALMOHHBIX JTAHHBIX JUIS JTAHHBIX JIS
TEXHOJIOTHYECKHUX nH(pOpMaMOHHBIX JIAaHHBIX JJIS TIPOEKTUPOBAHUS TIPOEKTUPOBAHUS
MPOLIECCOB JaHHBIX JUIS MPOEKTUPOBAHUS TEXHOJIOTHYECKHX TEXHOJIOTHYECKHX
W3TOTOBIICHHUS MIPOEKTUPOBAHUS TEXHOJIOTHYECKHUX TIPOLIECCOB TIPOLIECCOB
MPOJIYKIHUH, CPEJICTB | TEXHOJIOIHYECKUX MPOLIECCOB H3TOTOBJIICHUS H3TOTOBJICHUS

U CHUCTEM MPOLIECCOB HU3TOTOBJICHUSA NIPOAYKIUH, CPEICTB | MPOLYKINH,
aBTOMaTHu3aluu, HU3IrOTOBJICHUSA MMPOAYKIINHU, CPEIACTB U CUCTEM Cp€aCTB U CUCTEM
KOHTPOJIA, MPOAYKIIUHU, CPEICTB U CUCTEM aBTOMaTHU3aluu, aBTOMaTHU3aluu,
TECXHOJIOTHYCCKOT'O U CUCTEM aBTOMaTHU3aluu, KOHTPOJIA, KOHTPOJIA,
OCHAIICHUS, aBTOMATH3ALUH, KOHTpOJIS, TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO
JMarHOCTHKH, KOHTPOJIS, TEXHOJIOTHYECKOTO OCHAIICHUS, OCHAIICHUS,
UCIIBITaHUH, TEXHOJIOTUYECKOTO OCHaIlCHUS, JMarHOCTHKH, JIMarHOCTHKH,
yIpaBJeHUs OCHAIlIeHUS, JIMarHOCTHKH, HCIIBITAaHUH, HCIIBITAaHUH,
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mporeccamu, JIUAaTHOCTHKH, HCIIBITAaHUH, yIpaBJICHUS yIpaBJICHUS
JKM3HEHHBIM [MKJIOM | HCIIBITAHUH, yIpaBIICHUS TpoIIeccamu, TpoIIeccamH,
MIPOAYKITUH U €€ YIpaBJICHUS mporieccamu, JKM3HEHHBIM [MKJIOM | JKA3HEHHBIM
Ka4eCTBOM. Iporieccam, JKU3HEHHBIM ITUKJIOM | TIPOTYKIIMH U ee LIMKJIOM
KI3HCHHBIM ITUKJIOM | TIPOIYKIIWHU U €€ KauecTBOM. HaBBIKM | TIpOIyKIHMH U ee
MIPOAYKIIUH U €€ Ka4eCTBOM. OCBOEHBI, HO Ka4yeCTBOM.
KauyeCTBOM. OO6yqatomntmiics JIOITyCKAIOTCS Obyuarommiics
HCIBITBIBAET HE3HAUYHUTEILHBIE CcBOOOIHO
3HAYMTEIILHEIC OIIMOKH, IPUMEHSICT
3aTPYAHCHUS MIPH HETOYHOCTH, MOJY4YCHHBIC
MPUMCHCHUU 3aTPYAHCHUS MIPH HAaBBLIKH B
HAaBBIKOB B HOBBIX AHAJTUTUYECKUX CUTYyAIHAX
CUTYAIIHSX. orepanusx, MOBLIIIEHHOK
NEpEHOCEe YMEHUN Ha | CIOXHOCTH.
HOBBIE,
HECTaHIApPTHEIC
CUTYaIHH.

IIxanabl oeHNBAHUS pe3yJabTaToOB HpOMe)KyTO'lHOﬁ aTTeCTallMi 1 UX OIMMCaHHE:

dopmMa MPOMEKYTOUHOI aTTECTAIMU: IK3aAMEH.

[TpomexyTouHas arrectanus oOydaromuxcss B (opMe 3K3aMeHa MPOBOAUTCS IO
pe3yJibTaTaM BBIMOJIHEHUST BCEX BHIOB y4eOHO# pabOThI, MPEIYCMOTPEHHBIX YUCOHBIM TLIAHOM
[0 JIaHHOW JUCHUIUIMHE (MOJYJII0), MPH 3TOM YUUTBIBAIOTCS PE3yJIbTAaThl TEKYIIETO KOHTPOJIS
ycrieBaeMoCTH B TeueHHe cemecTpa. OIIGHKa CTENEHU JOCTHDKEHUS — 00y4aroIuMUCS
IUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHUS M0 TUCIMILINHE (MOIYITIO) IPOBOAUTCS MpPENoIaBaTesieM,
BEAYIIUM 3aHATHS 1O JUCHUIUIMHE (MOIYII0), METOJOM OJKCHepTHOW oleHKU. [lo wuToram
NPOMEKYTOYHOW aTTECTAI[MK I10 JAMCIUIUIMHE (MOJIYJII0) BBICTABIISIETCS OILEHKA «OTIHUHOY,
«XOPOIII0», «YIOBICTBOPUTEILHOY» UM «HEYIOBICTBOPUTEIHLHOY.

K mpoMexyTo4HO# aTTecTanuu JO0MyCKAalOTCS TOJBKO CTYACHTHI, BBITOJHUBIIAE BCE
BUIBl Y4eOHOW paboOThl, TPEAYCMOTPEHHBbIE paboyeil MNporpaMMoON IO JUCIHILIMHE
«MojienupoBaHUe CHUCTEM YIpaBiIeHUs» (MPONUUTH MPOMEKYTOUHBIH KOHTPOJIb, BBHIMOJIHUIN
nabopaTopHble paOOThI, BBIOJIHWIN M 3alIUTAIH KYpPCOBYHO paOOTy, MPOIUIA HTOTOBOEC
KOMITBIOTEPHOE TECTUPOBAHHUE).

MIxaja oneHNBaHUA Onucanmne

OtanynO BrinosHeHB! Bce BUIIBI Y4€OHOM pabOTEHI, IIPEyCMOTPEHHBIE YUCOHBIM IIIAHOM.
CTyzneHT IeMOHCTPHUPYET COOTBETCTBHE 3HAHU, yMEHNH, HABBIKOB
MIPUBE/ICHHBIM B TAaOJIHIaX MMOKA3aTeNsM, ONIepUPYET MPUOOPETEHHBIMU
3HAHHUSMH, YMEHUSMH, HABBIKAMH, TIPUMEHSIET X B CUTYAIUsX MOBBIIICHHOM
CIIO’KHOCTH, HE MCIIBITHIBAET 3aTPYJHEHUH IPH aHATUTHYECKUX OTIEPAINsX,

TIEPEHOCC 3HAHWUH U yMeHHﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAIIUH.

Xopouio BrimosHeHs! Bce BUABI y4eOHON pabOTHI, MPETyCMOTPEHHBIE yIEOHBIM TUIAHOM.
CTyaeHT AeMOHCTPHUPYET YaCTUIHOE COOTBETCTBUE 3HAHNH, YMEHNH, HABBIKOB
MIPUBEICHHBIM B Ta0OJIHIIaX OKA3aTeIsIM, OIIEPUPYET MPHOOPETEHHBIMHU
3HAHUSIMY, YMEHUSIMH, HABBIKAMH, IPUMEHSIET UX B CUTYal[UsIX TOBBIIIEHHON
ciioHOCTH. [Ipr 3TOM MOTYT OBITH AOITYIIEHbI HE3HAYUTENILHbBIE OLIMOKH,
HETOYHOCTH, 3aTPY/JHEHUS TIPU AHATUTUYECKUX ONEPALUAX, HEPEHOCE 3HAHUN U

yMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAIlUH.

VY 10BIETBOPUTENBHO BrinosHeHs! Bce BUJIBI Y4€OHOW pabOoTHI, IPEJyCMOTPEHHBIE YUEOHBIM IIIAHOM.
CryaeHT AeMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHUN, YMEHUH, HABBIKOB
IIPUBE/ICHHBIM B Ta0JIMIaX 1MOKa3aTelsiM, JOITyCKalOTCsl 3HAYNTEIbHBIE OIINOKH,
NIPOSBIIAECTCS OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB 110 psALy I10Ka3aTeiei,
CTYZACHT HMCIIBITBIBAET 3HAYUTEIIbHBIE 3aTPYIHEHNUS IPH ONIEPUPOBAHNY 3HAHUIMU

1 YMEHISIMH TIPU MIX TIEPEHOCE Ha HOBBIE CHUTYaIlHH.

HeynosnerBopurensHO He BrImonHeH oquH nim 6osee BUIOB y4eOHOH paboThI, MPeIyCMOTPEHHBIX

yueOHbIM TaHoM. CTYJCHT IEMOHCTPHPYET MTOJTHOE OTCYTCTBHE WIIH
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HEI0CTaTOYHOE COOTBETCTBHUE 3HAHUM, YMEHU, HABBIKOB IIPUBEJICHHBIM B
TabIMIaX ITOKA3aTeIIsIM, HOITYCKAIOTCSI 3HAUUTENbHBIE OIINOKH, MPOSIBISIETCS
OTCYTCTBHUE 3HAHUM, YMEHUI, HABBIKOB 10 PSIy IMOKA3aTeNeH, CTyAEHT HE MOXKET
OIIEpUPOBATh 3HAHUAMH M YMEHHUSIMHU IIPH UX NEPEHOCE HA HOBBIE CHTYAIHH.

@DOH/T OLIEHOYHBIX CPEJICTB MPECTABIIEH B IPUIIOKEHUU 2 K paboueil mporpaMmme.

7. YueOHO-MeToAuYecKoe 1 MH(OpMAIITUOHHOE o0ecriedyeHue U CIUTIIUHbI
a) OCHOBHAS JIUTEepaTypa:

1. Kupunuyes b.B. MogenupoBanue cuctem: Yuebnoe nocodue. — M.: MI'1Y, 2010. — 274 c.
ISBN 978-5-2760-1647-4.

2. Coseros b.4, flkoBneB C.A. MoaenupoBanue cucteM: Yue0. 17 By30B. — 3-€ U3/, nepepao.
u nor. — M.: Beicmmag mkoma, 2001.— 343 c.: mir. ISBN 5-06-003860-2.

0) 10MOJTHUTE/ILHAS JIUTEepaTypa:

1. CogetoB b.4, fAxosnes C.A. MonenupoBanue cucreM: YueOHuk. — Cepus «bakanasp.
Axkanemudeckuit kype» — M.: FOpaiit, 2016. — 344 c. — ISBN 978-5-9916-3916-3.

2. Kenbron B., Jloy A. UmuTtanmmonnoe moaenuposanne. Kinaccuka CS. 3-¢ u3n. — CII6.: [Tutep;
Kues: U3narensckas rpynna BHV, 2004. — 847 c.: nn. ISBN 5-94723-981-7.

B) nporpamMMHoe odecniedenue u aTepHer-pecypcebl:

HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOAMYECKIE MaTepHallbl B 3JIEKTPOHHOM BUJE,
npezcTaBieHHble Ha caifte http://lib.mami.ru/ebooks/ B pa3nene «bubnuorexa.

8. MarepunajbHO-TeXHHYECKOe o0ecnedeHne TUCHUNIMHBI
KommnbroTepHble kiaccsl Kadeapsl «ABTOMaTHKA U yripaBieHue»: aya. 2614as, 2507as.

OOGopynoBaHue U anmaparypa: IpoeKTop, HOYTOYK, MaTepuabl JJIs JICKIIUN, TPAKTUUECKUX U
n1ab0paToOpHBIX PaboT, BEINOTHEHUS KypCOBOW PabOTHI B DIIGKTPOHHOM BHUJIE.

9. MeToauyecKue peKOMeHAallH /sl CAMOCTOSITeIbHON PadoThl CTYIEHTOB

CamocrosiTennbHasi paboTa SBIAETCS OJHMM W3 BHJIOB Yy4ueOHBIX 3aHsaTuid. llenb
CaMOCTOSITENILHON pabOThl — MPaKTUYECKOE YCBOCHHE CTYACHTAMHU BOMPOCOB aBTOMATH3AIlIUU
VIOPaBJICHUS JKU3HEHHBIM IHMKJIOM W3JIETHs, pacCMaTpUBAa€MBIX B TIPOIECCE U3YUCHUS
JUCLHUTIITUHBI.

AyauTopHas caMOCTOSATENbHas paboTa MO JUCHUIUIMHE BBIMOTHACTCS Ha YYEOHBIX
3aHATHUAX TOJ1 HETTOCPEICTBEHHBIM PYKOBOACTBOM MPENOAaBaTENs U MO €r0 33aJaHUI0.

BueaynutopHas camocTositenpHas paboTa BBIMOJHSAETCS CTYACHTOM 110  3aJlaHUIO
MpernoaaBaress, Ho 0e3 ero HemoCPEICTBEHHOTO Y9acTHsl.

3agaum caMoCTOSATEILHON PadoThHI CTYAEeHTA:
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- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON y4eOHOU pabOThI;

- OCBOCHHE COJICPIKAHUS JUCIUILIIHEI,

- yriryOJieHHE COJEPKAHUS U OCO3HAHWE OCHOBHBIX TOHSATHH JUCIUIUIAHBL,

- HCIIONB30BAaHHE MaTepuala, COOPaHHOTO M IOMYYEHHOT'O B XOJE CaMOCTOSTEIbHBIX
3aHATUH U1 (P PEKTUBHOMN MOATOTOBKH K 3a4eTYy.

Buabl BHeayIMTOPHOI cAMOCTOSITE/ILHOM PadoOThI:

- CAMOCTOATEJIBHOE N3Y4YEHHUE OT/IEIbHBIX TEM AUCIUIUINHBL;

- IOJITOTOBKA K JIGKIIMOHHBIM 3aHSATHSM;

- MOJITOTOBKA K J1a00OpaTOpHBIM paboTam;

- TIOATOTOBKA K MPAKTHYECKUM 3aHSATHIM.

Jnst BBIONMHEHMs JI000TO0 BUAA CAMOCTOSATENBHOW pPa0OTBI HEOOXOIUMO MPOUTH
CIIC/TYIOIIME ATAIIBI:

- OTIpe/IeTICHUE TIeTTH CaMOCTOSITEIBbHON paboTHI;

- KOHKpETH3aI¥sl TO3HABATEIbHON 3a/1a4H;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENTLHOU padoTe;

- BBIOOD a/IeKBaTHOTO crioco0a JeWCTBHS, BEIyLIETO K PEIICHHUIO 331a4H;

- IJJaHUPOBaHUE padOThl (CaMOCTOSTENILHONM MM C IOMOIIBIO IPENnoJaBaTelisi) Haj
3aJaHuEM;

- OCYIIECTBIICHHE B MPOIECCE BBHINOIHEHUS CaMOCTOSTEIBHON PabOThl CAMOKOHTPOJIS
(TPOMEXYTOYHOTO ¥ KOHEYHOT'0) Pe3yIbTaTOB PA0OTHI U KOPPEKTUPOBKA BHIITOJHEHUS paOOTHI.

Bomnpocekl, BLIHOCHMBbIE HA CAMOCTOsITeJILHYI0 padorty (OITK-1)
Cemectp 5

- TIlporpammusiii mnaker MathCAD. CrpykTypa, OCHOBHBIC XapaKTEPUCTHKH,
BO3MOXXHOCTH U OOJIACTH MTPUMEHEHHSL.

- [Iporpammuslii maker Matlab. CtpykTypa, OCHOBHBIE XapaKTEPUCTUKH, BO3MOKHOCTH H
00yacTu MPUMEHEHHUS.

- Iporpammubiii maker SimInTech. Ctpykrypa, OCHOBHBIE XapaKTEPUCTUKH,
BO3MOXHOCTH U OOJIACTH NTPUMEHEHHSL.

10. MeToan4eckne peKOMEHIALUH JJIsl IPENnoJaBaTes

OcCHOBHOE BHUMaHHE MpPU MPENOJABAHUU JUCHUIUIMHBL «MoOJeIupoBaHUE CHCTEM
VIOPABJICHUS» CIEAYET YISIATh U3YUYEHUIO METOJIOB U alrOPUTMOB. [[J1s1 akTUBU3auu y4eOHOTO
mpolecca Mpy U3YyYeHUH TUCHUIUIMHBI YPPEKTUBHO MPUMEHEHUE MPE3eHTAUN M0 Pa3TuIHBIM
TeMaM JIEKIIUH.

I[JIH MIPOBCACHUA 3aHATUH O JUCIUILINHE HCIIOJIB3YIOTCA CPCACTBA 06y‘-IeHI/I$IZ

- y4eOHUKH, TEKCThl JEKIHMHA C WUIIOCTPALUSMH U aHUMAaIe, MHPOPMAIMOHHBIE PECypChl
WHrepHerTa;

[Iporpamma cocraBieHa B cooTBeTcTBUM ¢ DenepaibHbIM  TOCYJAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM BBICIIETO O00pa30BaHUS 110 HAMPABJICHHUIO MOATOTOBKHU
OakamaBpoB 15.03.04 «ABTOMaTu3alusg TEXHOJOTHYECKHX IMPOILECCOB M TMPOU3BOACTBY,
obpazoBarenbHast mporpamMma (poduib) «PoOOTH 1 pOOOTOTEXHUYECKHE YCTPOMCTBAY.
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ITpunoxxenune 2
K paboueli mporpamme

MUWHUCTEPCTBO OBPA30BAHMS 1 HAYKH POCCUMCKON ®EJIEPAITUHN
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXX/IEHUE BBICIIET'O OBPA3OBAHMS
«MOCKOBCKHI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

Hamnpasnenue noaroroku: 15.03.04 ABroMaTu3amus TEXHOJOTHYECKUX MTPOLIECCOB U
MIPOU3BOJICTB
OII (mpoduiib): «PoOOTHI U pOOOTOTEXHUYECKHE YCTPOICTBAY
®dopma 00yueHus: OUHast
Bua npodeccuoHaabHOM ASSITEIbHOCTH:
MIPOU3BO/ICTBEHHO-TEXHOIOTUECKAs

Kadenpa «ABromaruka 1 ynpaBieHUE»
®OH/J OHEHOYHbBIX CPEACTB
O JTNCHUIIJIMHE
MopaeaupoBaHue cucTeM yIpaBJeHHs
Cocras:
1. ITactiopT oHAA OLIEHOYHBIX CPEJCTB
2. OnucaHue OLEeHOYHBIX CPEJCTB!
BapHUaHT 9K3aMEHAIMOHHOTO OMiIeTa
NepeyeHb BOMPOCOB I SK3aMeHa
00pas31bl BOIPOCOB U3 (POHIA TECTOBBIX 3aaHUI
NepeyeHb BOMPOCOB ISl 3a4eTa

NepeveHb J1abopaToOpHbIX paboT
nepeveHb MPaKTUIECKUX U CEMUHAPCKUX 3aHITUI

CocraBuTen:

JIOLIEHT, K.T.H. Kupuinues b.B.

Mocksa, 2022 ron
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MOI[eJ'II/IPOBaHI/Ie CUCTEM YIIPpABJICHUS

Komnerenuuu | — TexHojorus dopma Crenenn ypoBHeil 0CBOEHHUS
HNupexce DopmyIMpOBKA P (opmupoBanus OLIEHOYHOI'0 KOMITeTEeHIUI
KOMIIOHEHTOB . e
KOMIIeTeHIUI cpeacTBa
OIIK-1 IIpumensaTs 3HaTh: nexuuy, camocroarensHas | JIC, T, YO, ba3oBblii ypoBeHb: BOCIPOU3BOACTBO
€CTECTBEHHOHAYYHBIE 1 - KITaCCH()UKAINIO 1 pabota, ceMUHapHI 1 Ip, JIP MOJIyYE€HHBIX 3HaHUHU B XOZ€ TEKYILETO
b

oOIIenHKeHEepHBIC 3HAHMS,
METOIBI MATEMATHYECKOTO
aHaJIKM3a ¥ MOJICITMPOBAHHUS
B PO eCCHOHATTBHOM
NIEITEILHOCTH

OCHOBHBIE BU/BI MOJIETICH
cucrem ympasieaus (CY);
- METOJIBI ¥ QITOPUTMBI
HCCIIEIOBAHMS JIMHEHHBIX
JTUHAMHUYECKUX Moelei
HENPEPHIBHBIX U
nuckpeTHbix CY;

- KPUTEPUHU IIOJIHOM
YIPaBIAEMOCTH U IIOJHOU
Ha0JI01aeMOCTH JIMHEHHBIX
MHoromepHsix CY;

- METOJIBI ¥ QITOPUTMBI
YHCIIEHHOTO
HMHTETPUPOBAHUS
mddepeHIraTbHBIX
ypaBHeHu# (J1Y);

- aHAINTHYECKHUE
BEPOSTHOCTHBIE
MaTeMaTHYECKHE MOJICIIN
CY B Buje cucteMm
MaccoBOTO OOCITy>KUBaHHSA
(CMO) u certeii [letpu;

- IpaBWJIa U METOAUKY
TIOCTPOCHUS
MMHTAIMOHHBIX MOJENIeH
(MM)

YMmern:

- OCYIIECTBIATH
KOMIBIOTEPHEIE
SKCHEPUMEHTEI
MOJICTHPOBAHUS

TIPAKTUYCCKUE 3aHATUSA

KOHTPOJISl; YMEHHE PEUIATh THIIOBBIE
3a7a4n, IPUHUMATH ITPO(ECCHOHATBHBIE
Y YIIPABIEHUYECKUE PELIEHHS 1O
H3BECTHBIM alITOPUTMAaM, IIPaBUIIaM H
METOJIUKAM.

IToBbIICEHHBIN YPOBEHb: IPAKTUYECKOE
[IPYMEHEHHUE NIOJyUYEHHBIX 3HAaHUH B
IIPOLIECCE U3YYEHUS NUCLUIUIMHEL,
TOTOBHOCTb PEIIATh IPAKTUUECKUE
3a/1a4y MOBBIIIEHHON CJI0KHOCTH,
HETHIOBBIE 3a/1a4H, IPUHIMATh
MIpoQeCCHOHANBHBIC U YIPaBICHUECKHE
peLIEHNs B YCIOBHAX HEMOIHON
OIPENIENIEHHOCTH, IPU HEJOCTATOYHOM
JOKYMEHTAIbHOM, HOPMATUBHOM U
METOANYECKOM 00ECIICUeHUH.




paznnuHbIX BUJI0B CY Ha
Pa3INYHBIX HEPAPXUUECKUX
YPOBHSX NMPOSKTHPOBAHUS;
- pa3pabaTbIBaTh
pas3nu4gHbIC
MaTEeMaTHIeCKHE MOACIN
CY u NM;

- IPOBOAUTH
IIpeABapUTENbHBINA aHAIN3,
o0OpabatbIBaTh U
UHTEPIPETHPOBAThH
MOJTy4eHHBIEC PE3yIbTaThl
KOMIIBIOTEPHOTO
MOJICNIMPOBAHMUS;

- COCTaBIIATH,
MOJIETTUPOBATh U
ONITUMHU3UPOBATH
CTpYKTypHBbIe cxembl CY;

- cobupath
aHAIN3UPOBATH HUCXOIHBIC
UH(OPMALMOHHBIE IaHHbIC
JUISL TIPOEKTHPOBAHUS
TEXHOJIOTHYECKHX
MPOIIECCOB M3TOTOBIICHUS
HPOJYKIUH, CPEJCTB U
CHCTEM aBTOMAaTH3aIUH,
KOHTpOJIS,
TEXHOJIOTUYECKOTO
OCHAIIICHUs], ANarHOCTHKH,
UCTIBITAaHWH, yIIPaBICHUS
TIpoIIeCCaMHu, )KNU3HEHHBIM
LUKJIOM TIPOAYKIIMHU U €€
Ka4yecTBOM,;

- y4acTBOBaTh B paboTax
10 pacyery u
MIPOEKTHPOBAHUIO
MIPOIIECCOB U3TOTOBJICHUS
MIPOJIYKIIMH U YKa3aHHBIX
CPEJICTB U CUCTEM C




HCITOJIb30BaHUEM
COBPEMEHHBIX
UH(POPMAIMOHHBIX
TEXHOJIOTHH, METOJIOB 1
CpPEICTB IPOCKTHPOBAHMUSL.
Baagern:

- HaBBIKAMH 110
MIPAKTUIECKOMY
MIPOBEACHUIO
BBIYUCIIUTCIIBHBIX
SKCIIEPUMEHTOB C
HCITOJIb30BAaHUEM
CTaHI[apTHI)IX
MpOrpaMMHBIX CPEJICTB,

- HaBBIKAMH 110
mozenupoBanuio CY;

- HaBBIKaMH 10 cOopy U
aHAJN3y UCXOIHBIX
WH(POPMALMOHHBIX TaHHBIX
JUTSL IPOCKTHPOBAHUS
TCXHOJIOTUYCCKHUX
MPOIECCOB U3TOTOBICHUS
NPOAYKLIMH, CPEACTB U
CHCTEM aBTOMAaTH3AIIHH,
KOHTPOJIS,
TEXHOJIOTHYECKOTO
OCHAIIIEHHS, THATHOCTHKH,
WCTIBITAHAH, YIIPaBICHUSL
MpoIecCaMu, KI3HECHHBIM
OUKJIOM MPOIYKINH H €€
Ka4yeCTBOM.




Hepeqenb OLHCHOYHBIX CPEACTB 10 JUCHUIIJINHE «MO}IGJII/IPOBaHI/Ie CUCTEM YIIPpABJIECHUSN»

HaumenoBanue IIpencraBieHne OLEHOYHOIO
Ne OC Kpatkas xapakreprucTuka OIeHOYHOTO CPECTBA
OIIEHOYHOTO CPEJICTBA cpeacta B DOC
[TpoxyKT caMOCTOsITETLHON pabOTHI CTYIEHTA, IPEACTABIISIOMNN COO0H
1 Hoxknan, coobmenue | myOauuHoe BBICTYILICHHE 110 NPE/ICTABIICHAIO MOJy4CHHEIX PE3Y/IbTATOB TeMbi TOKIATOB, COOBIIEHHi]
01(0)} pelIeHHsI OTPeIeTICHHON yueOHO-TIPaKTHYECKOH, yaeOHO- ’
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BapuaHT 3k3aMeHallHOHHOTIO OMJIeTa

MUWHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIMM
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YUYPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHM IMTOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKUI IIOJIUTEX)

@DakynbTeT MAIIMHOCTPOCHUS, Kadenpa «ABTOMATHKA U YIIPABICHUE)
Jucuumnnmza «MozenupoBaHue CUCTEM YIIPABICHUS
Oo6pazoBarenbHas nporpamma 15.03.04
ABTOMaTH3a1MsI TEXHOJIOTMYECKUX ITPOLIECCOB M TPOU3BO/ICTB,
OIT «Po60TH3MpOBaHHBIE KOMILIEKCHI)

Kypc 3, cemectp 5

SK3AMEHAIIMOHHBIN BUJIET Ne5
1. Mogens cTpYKTyphI cUCTEMBL. I'padbl 1 UX pa3HOBUIHOCTH. TOMONIOTHS MOIeIen
2. Kpurepwuii mosHoN HAOIIOIAEMOCTH JTHHEHHBIX MHOTOMEPHBIX CHCTEM.

3. Mmuorokanansabie CMO. ®@opmyna DpinaHra U allTOPUTM €€ BBIBOJIA.

buner paccMoTpeH M yTBep:kJieH Ha 3acelaHuM Kadeapbl «ABTOMaTHKa U yrpasieHue» [Iporokon

Ne__or*“ 7 2022 r. 3aB. kadenpoi K.T.H., TOLEHT Ky3nenos A.B.
IlepeyeHb BONPOCOB K 3K3aMeHY
Texcr BOnpoca Koz
KOMIIETeHIIUH
Onpenenenus mojenu. Monenb Kak guiocodcekast KaTeropus OIIK-1
Knaccudukanust moneneit. [lo3HaBaTenpHbIC U MparMaTHYECKUE, CTATHYECKUE U OIIK-1
JUHAMHYECKHE MOJIETN
Knaccudukanmst mogeneit. AOCTpakTHBIE U MaTEPHAIbHBIC MOJICITN OI1K-1
3HaKOBBIC MOJCIN U CUTHAIIBI, SI3BIKU OIIK-1
[Tono6ue u ero Buabl. [Ipumeps! NpsMoOro, KOCBEHHOT'O U YCJIOBHOTO OJ100Us OIlK-1
Peanmsanus Mozenel. MHrepeHTHOCTh OIIK-1
CgoiictBa mojaeneit. KoHeuHOCTh, YIPOIIEHHOCTD, MPUOINKEHHOCTb, OIIK-1
aJIeKBaTHOCTb, CXOCTBO, HCTUHHOCTH U JIOKHOCTb. [losTHOTA, TOUHOCTD 1
7 (HEeKTUBHOCTH
Mopenu cuctem. OnpeaeneHus CUCTEMbI. BhIsIBIEHUE 1IEJIe CUCTEMBI OIIK-1
Moienb THIa «4epHBIN SMUK» U ee cBoiicTBa. [Ipo0iaeMbl mocTpoeHus OIIK-1
Mopenb coctaBa cucteMbl. [Ipo6ieMbl TOCTpOEHUS OIlK-1
Mopnenb cTpyKTypsl cuctembl. CBOMCTBO U oTHOIIEHUE. [IpobiemMbl TOCTpOCHUS OIIK-1
bunapHbIe OTHOIIIEHUS U UX CBOWCTBA. PehIekCHBHOCTh, CHMMETPUYHOCT, OIIK-1
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TPAH3UTHUBHOCTH

AHTHPEIEKCUBHOCTh, ACHMMETPHYHOCTh, OTPULIATETIbHASI TPAH3UTUBHOCTh OIIK-1
OTHOIIICHUS SKBUBAICHTHOCTH, OPSIAKA U TOMUHUPOBAHUS OIIK-1
Monenb CTpyKTypbl cucteMsbl. I'padsl 1 ux pazHoBUIHOCTH. Tomonorus Moaenen OIIK-1
Tune! tHHAMUYECKUX Mozelieil. Moesb TUIIa «OeIbIi SIIHK)) OIIK-1
OO011ass MaTeMaTHYeCKas MOJIEIb IMHAMUKH OIIK-1
YacTHble ciyyan o0ei JMHAMUYEeCKOH MOIEIH: JUCKPETHBIE, KOHEUHBIE OIIK-1
aBTOMATBHI, JUHEIHBIE, ITIaIKUE, CTALIMOHAPHBIE CUCTEMBbI

[TpuHIMT TPUYUHHOCTH PEATBHBIX CUCTEM H YCIOBHS (pr3nuecKon OIIK-1
pean3yeMOCTH TEOPETUUECKUX MOJIETIEH

BekTopHO-MaTpruyHbIe MOJEIN ONIMCAHUS JUHAMUYECKUX MHOTOMEPHBIX OIIK-1
JMHEMHBIX CUCTEM YIPABJICHUS

Martpulibl ¥ JIMHEWHBIE IPOCTPAHCTBA. JIMHEHAs HE3aBUCUMOCTb. OIIK-1
BripoxnenHocts. Panr. [IpaBuno BeipokaeHHocTH CHilbBECTpa

Matpuubl 1 TuHeHbIE npocTpaHcTBa. Onpeaenutens ['pama OIlK-1
XapakTEepUCTUYECKUE YNCIIA U XapAKTEPUCTHUECKNE BEKTOPHI OIIK-1
Xapakrepucrtuueckoe ypasHenue. Popmyna boxepa OIlK-1
Jlnaronanusanuys KBaapaTHOW MaTpulbl. MonaibHas MaTpuia OIlK-1
OyHKIMOHANIBHOE MPOCTPAaHCTBO. OpTOroHalbHble PYHKINHU KaK O6a3uc OIIK-1
(YHKIIMOHAJIBHOTO IPOCTPAHCTBA

ITepeMeHHBIE COCTOSIHUSA Il ONMCAHMSI IMHEHHBIX HEIPEPBIBHBIX CUCTEM OIIK-1
IIpencraBienye JMHEWHBIX YPAaBHEHUH COCTOSIHUS IPU IIOMOIIY MaTPHIL OIlK-1
CranpaptHas popMa ypaBHEHHH CUCTEMBI B IEPEMEHHBIX COCTOSHUS OIIK-1
Hopwmainehas ¢popma ypaBHEeHHH CHCTEMBI B IEPEMEHHBIX COCTOSHUS OIlK-1
YrpaisieMOCTh U HAOJIIOAAEeMOCTh CUCTEM YITpaBJICHUS OI1K-1
Kputepuii nogHON ynpaBiasieMOCTH JIMHEWHBIX CUCTEM OIIK-1
Kputepuii nosHoi HabJ1101a€MOCTH JTUHEHHBIX CUCTEM OIlK-1
YucneHHoe HHTErpUpOBaHNE OOBIKHOBEHHBIX TU(GEepeHIINATbHBIX YPaBHEHUH. OIIK-1
OmmOKM yceueHus: U OKPYTJIEHUS

Opnnomarosele CpaBHEHHE PA3IMYHBIX METOA0B YUCIEHHOTO MHTEIPUPOBAHHUS. OIIK-1
KOHTpOJIb BEIMUMHEI 1Iara ¥ yCTOMYMBOCTh METO/IbI pemeHus 3aaaun Komm.

Meton Diinepa u ero MoauQUKaIu

OpnouraroBele MeTo bl perienus 3anaun Komu. Meronsl Pynre-Kyrra OIlK-1
pa3IMYHbIX NOPSIKOB

CpaBHeHuE pa3INYHbIX METOI0B YHCIEHHOTO HHTErpupoBanus. KoHTpoib OIIK-1
BEJIMYMHBI 11ara U yCTOMYUBOCTh

CpaBHeHuE pa3IM4YHbIX METOI0B YHCIEHHOTO HHTErpupoBanus. KoHTpoib OIIK-1
BEJIMYMHBI 11ara U YyCTONYHUBOCTh

Mopnenu cucTeMHOr0 YpOBHS IPOEKTUpoBaHMsl. CHCTEMBI MacCOBOTO OIIK-1
obciyxuanus (CMO)

BecnipropuTeTHBIE U TPUOPUTETHBIE TUCIUIIIMHBI 00CTYKMBAHUS OIIK-1
ITpocTelmnii MOTOK 3asiBOK M €r0 XapaKTEPUCTUKHU OIlK-1
3akoH pacnpezaeneHus BepostHocted [lyaccona OIIK-1
OKCIMOHEHIIMAIIbHBIN 3aKOH paCMpeIeICHHUs] BEPOSATHOCTEHN OIlK-1
HopMmanbHblii 3aKOH pacnpeiesIeHUs] BEpOATHOCTEHN OI1K-1
Mopenn CMO c otkazamu. [Tpumepsl OIIK-1
Monenu CMO c oxunanuem. [Tpumepst OI1K-1
Mogenu CMO ¢ HeHae)KHBIMU 00CITY>KUBAIOIIUMU ipudopamu. [Iprumepsl OIIK-1
XapaKTepUCTUKHU KaHajla 00CTyKUBaHUS OIlK-1
[Toka3zarenu kauecTBa 0OCITy>KUBAHUS OIIK-1
CornacoBaHHe UCTOYHHKA 3asBOK C 00CITYKMBAIOIIUM PHOOPOM OIIK-1
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Mmuorokasansasie CMO

OIIK-1

®dopmya DpiiaHra U AJIrTOPUTM €€ BHIBOJIA OIlK-1
Onenka 3¢ dextuBHocTd CMO. Kpurepun sddextuBHOCTH OIIK-1
Mopnenu cucteMHoOro yposHs npoektupoBanusi. Cetu [lerpu OIIK-1
PasnoBugHoctu cereii [lerpu: BpeMeHHbIE, CTOXaCTHYECKUE, (YHKIIMOHATIBHBIC, OIIK-1
[[BETHBIC, THTHOUTOPHBIC

CaoiicTBa ceteit [leTpu: orpaHMYeHHOCTD, 0€30MaCHOCTh, COXPAHAEMOCT, OIIK-1
JOCTUKUMOCTD, KHUBOCTh

AHanu3 gocTmxuMocTH cerelt Iletpu OIIK-1
Nmurtanmmonnoe moaenupoBanue (MM). [IpeumymiectBa u Hepoctatku M. OIIK-1
ITpuunnbl Iupokoro ucnoas3osanus MM

NMuTaninOHHbBIN SKCIIEPUMEHT, €TI0 COJEP)KaHUE U PE3yIbTaThl OIIK-1
OTanbl UMUTALMOHHOTO MOJIEIUPOBAHMSI OIIK-1
Hcnonb3osanue miist MM yHUBEpCAIIBHBIX aITOPUTMUYECKUX SA3BIKOB OIlK-1
IPOrPaMMHUPOBAHHUS

Wcnons3zoBanue 111 UM cnenumann3npoBaHHBIX SA3bIKOB MOJIEIMPOBAHUS OIlK-1
Coznanue u ucrnonb3oBanue Ai1 UM npobieMHO-0pUeHTUPOBAHHBIX CUCTEM OIlK-1
MOJIEJTUPOBAHUS

COOBITHITHBIN METOJ] MOJICTTUPOBAHUS OIIK-1
ITpoueccHblil METOI MOJIETUPOBAHUS OIlK-1
MeToj CkaHUPOBaHUS AKTUBHOCTEMN OIIK-1
Crnosxnble nuckpetbsle cucteMbl (CLC). Pecypcsl, neiictBust u onepanuu B CIC OIlK-1
Heperynsipuasie coowitus B CJIC OIlK-1
OCHOBHBIC TOHATHS U TI0JIOXKeHus MmeTona PJ1O OIIK-1
CocTtaB 1 ocHOBHbIE XapakTepucTuku nakera CUMM P10 OIlK-1
OneHky, UCIOIB3yEMBbIE TIPU TPOBEAECHUY UMUTALMOHHBIX SKCIIEPUMEHTOB CO OIlK-1
CTOXaCTHYECKMMH MOJEIISIMU

TpeboBaHMs K OLleHKaM, OJTY4YE€HHBIM B UTOT€ CTATUCTHYECKOW 00paboTKU OIIK-1
pe3yJIbTaTOB: HECMEIIEHHOCTh, 3((EKTUBHOCTh, COCTOSTENBHOCTh

Oproanyeckoe CBOWCTBO CTALIMOHAPHBIX CIIYYalHbIX TPOLIECCOB OIlK-1
KoaduimenT koppensuuu Mexy caydyailHbIMU IEpEMEHHBIMU OIlK-1
Kputepunii cornacus [Inpcona OIIK-1
Kputepunii cornacus Koamoroposa OIIK-1
Kpurepwuii cornacust CmupHOoBa OI1K-1
Kpurepunii cornacus CtbroieHTa OIIK-1
Kpurepuii cormacus @umepa OI1K-1
Koppensimonnsiit ananus. Ero copepkanue, Ha3HaueHHE U 00JIaCTh TPUMEHEHHSI OIlK-1
Perpeccuonnsiii ananus. Ero copepxanue, Ha3HauYe€HHUE U 00J1aCTh TPUMEHEHHS OI1K-1
Jucnepcnonsslil ananms. Ero conepkanue, Ha3HaYeHUe U 00J1acTh IPUMEHEHUS OIlK-1




O6pa3ubl BonpocoB u3 ¢poHaa tectoBbix 3aaanuii (OIK-1)

Texcr Bompoca

Bapl/laHTLI OTBETOB

Bri0epuTe u3 ciucka MOJIEH MPSIMOTO
nmonoous

Kaprsr

Jenbru

JIBa cTBONA

AKTpUCHI (M aKTephbI)

Yeprexu

JIOKyMEHTBI

Br1OepuTe U3 criricka MOJICIIA KOCBEHHOTO
nonoous

Henbru

Juddepennnansapie ypaBHEHHS

Urpymxku

Yacer

HpI/I KaKuX 00CTOATENLCTBAX KapTa
MCCTHOCTH MOXCET paCcCMaTpUBATLCA KaK
[mparmMaTu4eCcKas MO,Z[GJ'IB?

Tonorpadus

Ilonck kimama

BripyOka seca

IToner Ha camonere

[Toner Ha BO3QyIIHOM HIape

BriOepuTe U3 criMcka MOJIENu YCIIOBHOTO
nonoous

Jlenbru

ABTOIIHIIOT

Mamnexken

Kaptuna

JuddepennnanbHble ypaBHEHUS

Yto Takoe HHTCPECHTHOCTDb MOI[eJ'II/I?

He3aBucuMOoCTh OT BHEIIHEH Cpcabl

CoracoBaHHOCTb € KyJIbTYpHOU Cpeoit

HemoctatouHOCTh pecypcoB

He 10, 4TO KOrepeHTHOCTh

HecornacoBaHHOCTB ¢ BHEIIHEN CpENOM

[TpuBenuTe npuMep IMHAMUYECKON MOJIEH

CrpyKkTypHas cxema

Anre6pa1/1quK0e YPaBHCHUC

WmnynbcHas nepexonHas QyHKIuUs

Koneunbrit aBTOMAaT

CTaHKOBBII ITylEMET

UYTo B 1OpOKHOM 3HAKE MOKHO OTHECTH K
CBOMCTBaM a0CTpaKTHOW Mojenn?

Marepuai, U3 KOTOPOro OH U3rOTOBJIEH,
JOMUHOGOP U T.IT

Mecto YCTAaHOBKH 3HAKa

Copepxanue, COOTBETCTBYIOILEE ETO
onucanuto B [TJ1J]

To, uto ckaxer Bam corpyauuk ['MB/I/]
IIPU HapYIIEHUU

Hasosute npenmyIinecTso UMHTALIMOHHOTO
MOJEIINPOBaHUsA?

Mautsiit 00beM BBIUUCIIEHUNA

Bo3moxxHOCTE HccienoBarh cioxHbie CY

J1oCTOBEPHOCTH pe3ysbTaToOB




IlepeyeHb NpaKTHYECKUX 3aHATHH

HaumenoBanue

OcHanenue

Ko.-
BO
YacoB

5 cemec

[Tpaktueckoe 3anarue Nel Omnepanuun
Haja Marpunamu. CrokeHue, yMHOXKEHUE,
TPaHCIOHUPOBAHHE. Haxoxnenue
OmpenenuTeNneu pasnoxenuem Jlamnaca, a
Takxe 1o npasuiry Capproca (A1 MaTpuly
3-ro nopsiaka). CBoMCTBa ONpeAeIUTENEeH.

[TpakTueckoe 3anstue Ne2 MuHOpbHl U
anreOpanyeckue JONOJTHEHUS
ONpeAEITUTENEH. Haxoxnenue
IPUCOETMHEHHOW U 00paTHON MaTpHIL.

[TpakTrueckoe 3ausitue N3 [lonyyenue
MOJIEIU JIMHEUHOU MHOTOMEPHOM
CUCTEMBI B TIEPEMEHHBIX COCTOSIHUS U3
muddepeHIaTbFHOTr0 YpaBHEHHSI N-TO
MOPSIIKA.

[Ipaktuueckoe 3ansitue No4 Bekropsl u
BEKTOpHBIE TpocTpaHcTBa. CKalspHOE U
BEKTOPHOE  MPOW3BEICHHUS  BEKTOPOB.
OpTtoronanbpHbie BEeKTOpHl. HepaBeHcTBa.
JluHeilHas  HE3aBUCUMOCTh  BEKTOPOB.
Bripoxxnennsie MaTpuiibl. Jledekt u panr
MaTpHIl.

IIpakTrueckoe 3aHATHE No5
XapakTepuCTUYECKHE YHCIIA U BEKTOPHI.
dopmyina Boxepa. Pemenue
XapakTEPUCTUYECKOTO  YpPaBHEHUS U
HaXOXJeHWe COOCTBEHHBIX 3HAYEHUN
MaTpHULIbl 0OBEKTA.

[TpakTueckoe 3anarue Ne6 Haxoxnenue
XapaKTePUCTHICCKHUX YHCENT U3 YCIIOBHUS
[AE—A|=0. HaxoxaeHne Mo1ambHOM
MaTpulbl. J[naronanusanusi KBaapaTHOM
MaTpPUIIBIL.

[TpakTueckoe 3ansaTue Ne7 Onpenenenue
YIIPaBJIIEMOCTH M HAOII0AaeMOCTH
CHUCTEMBI 2-TO MOPsI/IKA.

[IpakTuueckoe 3anarue Ne§ Pemenue




3a[a4 Ha COTIaCOBaHHE UCTOYHUKA
3assB0Kk CMO c¢ kaHaJIoM 00CITy>)KHUBaHHUSI.

9 | Ilpaktuueckoe 3anstue Ne9 [lokasarenu 2
Ka4yecTBa 00CITy>KUBaHU
MHorokaHanbHoit CMO. Pewenue 3anau
Ha TpUMEeHeHue GOopMYJIIbl DpIiaHra.

HToro yacoB B 5 cemecTpe: 18
Ilepeyennb J1adopaTOpHBIX padoT
No Kou-
w/n HaumeHnoBanue OcHalenue BO
4acoB
5 cemecTp

1 | JJaboparopuas pabota Nel «Beruncnenust | [IporpaMmHbIi KOMILIEKC
B nakere MathCAD. Pemenune cucrem MathCAD 2
anreOpandeckux ypaBHEHUN.

2 | JJabopatopnas pabora Ne2 «Matpulibl, ITporpaMMHBIi1 KOMILIEKC
BEKTOPHI ¥ rpad)MKH B TIAKETE MathCAD 2
MathCAD».

3 | JlaGopatopHas pabota Ne3 «CumBonbHbIe | [IporpaMMHBIN KOMITIEKC
BBIUMCJIEHUSI U TPeo0pa30BaHus B MathCAD 5
MathCAD. /TuddepennupoBanue
(GYHKIHI.

4 | JlabopatopHas pabota Ne4 [TporpammusIii komiieke MatLab 5
«O3HakomiieHue ¢ makeroM MatLaby.

5 | JlabopatopHasi pabota NeS «Marpuubt u | [Iporpammusrii komiieke MatLab 5
BEKTOpHI B nakere MatLaby

6 | JJabopatopHas pabora Ne6 [IporpamMMHBII KOMIUIEKC
«HccnenoBanue ynpaBisieMOCTH U «SimInTech» (MBTY 3.7) 4
Ha0JII01aeMOCTH JIMHEHHBIX
MHOTOMEPHBIX CHCTEM YIPABICHUSD)

7 | JlJabopaTopHas pabota Ne7 [Tporpammusii kommieke MatLab
«Busyanuzanus JaHHBIX U IOCTPOCHHE 2
rpaduxoB B nakere MatLaby

8 | UroroBoe 3ansTue. 3ammura 5
71a00paTOPHBIX pabOT

Hroro yacoB B S cemecTpe: 18
6 cemecTp

1 | JJaboparopnas pabota Ne§. [Tporpammusiii komrneke RAO- 4
MopenupoBaHue cay4aiHbIX TOTOKOB studio
3asBoK. Heperynsipabie coObITHS B
metozae PJ1O.

2 | JJabopatopnas pabora Ne9. [Tporpammusiii komrneke RAO- 4

MonenupoBanue B cpeae P/1O
CIIy4alHBIX IIPOLIECCOB, PACIIPEAEICHHBIX
110 HOPMAJILHOMY, SKCIIOHCHIIMAJIbBHOMY,

studio




pPaBHOMEPHOMY 3aKOHAaM.

3 | JlabopatopHas pabota NelQ. U3yuenue [Tporpammusrii komreke RAO- 4
TPAaCCUPOBKH MPOTOHA MOJICITH B Cpelie studio
PJ10.

4 | JJabopatopHas pabota Nell. Coop [Tporpammusii kommexke RAO- 4
noKasaTesei Bujia watch_state u Buza studio
watch_par B mporpamme RAO-studio.

5 | JJabopatopnas pabora Nel2. [Tokazarenu [Tporpammusrii kommiieke RAO- 4
tuna get value B mporpamme RAO-studio. studio

6 | JlabopatopHnas pabora Nel3. [Tporpammusrii komreke RAO- 4
[TporpaMMupOBaHHUE OIEpAIHiA studio
obciyxuBanus B nporpamme RAO-studio.

7 | JTabopaTtopHas pabora Nel4. [Tporpammuslii kommnexke RAO- 4
[IporpammupoBaHue pa3ieioB pat, rtp, Iss studio
u frm B nporpamme RAO-studio.

8 | JJabopatopnas pabora Nel5. [Tporpammusiii kommnexke RAO- 4
[IporpammupoBanue paszzaesos fun, dpt, studio
smr u pmd B mporpamme RAO-studio.

9 | UroroBoe 3ansTue. 3amura [Tporpammusrii komrieke RAO- 4
71a00paTOPHBIX PabOT studio

HToro yacoB B 6 cemecTpe: 36

IIpumepHbIe BONPOCHI K 3aMTe J1a00PATOPHBIX PadoT

K na6oparopnoii padore Nel

1. HazoBure npeumyectsa nakera MathCAD 1no cpaBHEHHUIO ¢ IpYTUMU SI3bIKAaMU
[IPOrpaMMHUPOBAHMUS IIPU PELIEHUH YPaBHEHUHN, IOCTPOEHUU TpaUKOB U T.1.

2.

0N DN W

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

[lepeuncnure raaBHble yacTu npukiaaaHoro MeHro MathCAD.

. [IpuBenute mpumepsr obmacteit B MathCAD.

. Ilopsinok BBOJA BeIpaxkeHHid 1 Tekcta B MathCAD.

. HazoBure crioco6 npoutenus BeipaskeHust B MathCAD.
. HazoBure Buasl kouctant B MathCAD u ux otinnuue.

. [lpuBeauTe MpUMeEpPHI MPUMEHEHHSI KOHCTAHT.

. Onpenenenue GyHKIU.

. [lpuBeaure npumep omnpenenenus Gy MathCAD.

. Onumure mento MathCAD.

®dopmar 1 TouHocTh BerauciaeHuit B MathCAD.

PaGora cnpaBounoii cuctemsl MathCAD.

OObscHUTE HA3HAYEHHE CUMBOJIOB = ; 1= ; = — | =
KaxoB nopsiiok BBOAa BbIpAKEHUI?

Urto o603HavaroT kiroueBbie cinoBa Given...Find()?
Cunrakcuc ¢pyakuuit Find u Minerr?

Paznuuue B npumenenuu Find u Minerr?

Uto HE0OXOAMMO I YCIIEUTHOTO PEIIeHUs] CUCTEM alIre0panyecKux ypaBHEeHHM?
B uem paznuunie CHMBOJIBHOTO U YACIEHHOIO PEIIEHUI?
[TocTpoenue npocreiimiero rpaduka GyHKITUH.



K na6oparopnoii padore Ne2

1. aiite onpenenenne maccuBoB B MathCAD.

2. Ucnonw3zoBanue ¢pynkimu ORIGIN.

3. CopTUpOBKa 3JIEMEHTOB MaTPHUIIBI.

4. HazoBure crioco0Osl co3manus MaccuBoB B MathCAD.

5. HazoBuTe omneparopsl pabotsl ¢ Matpuiamu MathCAD.

6. [IpuBenuTe npuMep NapajieIbHOTO PELICHUS KBaPaTHOTO YPaBHEHHUS 111 HECKOJIBKUX
BXOJHBIX KO (PHUIIMEHTOB C UCIOIH30BaHUEM BEKTOPU3AIIH.

7. Yto HeoOX0oaMMO ISl PEIICHUS CUCTEM YpaBHEHHUM ¢ momoinbio MaTpuil B MathCAD.

8. IlpuBenuTe npuMepsl AEUCTBUN HAJ MAaTPULIAMH.

9. Kakue BeKTOpHBIE ACUCTBUS MOKHO ITPOU3BOJUTH C MAaTPULIAMU?

10. Kakue ckanspHble onepanuy MO>KHO IIPOU3BOAUTH ¢ MaTpuLiaMu?

11. Pemienue cucteM TMHEWHBIX YPAaBHEHUHN C IOMOIIBIO MAaTPHII.

12. JlaiiTe onpeneneHus 1€TEpPMUHAHTA MaTPULIBI.

13. HazoBure, B kakux Bugax cuctem koopauHaT B MathCAD BBIIOTHSIOTCS TOCTPOCHUS
rpaukoB?

14. Tlepeuncnute Bunbl rpadgukoB B MathCAD.

15. Yto Takoe paHKUpOBaHHAs IIepeMEHHasi, €€ CBOMCTBA, CIIOCOOBI 3a/1aHus?

16. Kak moctpouts rpaduk HECKOIbKUX PYHKIIMIA?

17. TlepeurciuTe BUABI TPEXMEPHBIX U IBYXMEPHBIX TpaUKOB.

18. Kak npousBoautcs popmarupoBanue rpadhuxon?

19. CxonpKO KpUBBIX MOKHO ITOCTPOUTH Ha 0fHOM X-Y Tpaduke?

K snaboparopnoii padore Ne3

1. Kakoe mento B cucteme MathCAD crieayet ncnonp30BaTh MU peLIEHUH YPaBHEHUH B
CUMBOJILHOM Bue?

2. Kak 3a1aTh BBIBOJ] OIPEAEICHHOTO YHCIIa 3HaYaIuX Hugp Mpu BbIBOJE pe3ysbTara?

3. C moMo1IpI0 KaKUX ONEepaTOPOB MOXKHO PA3JIOKHUTh BBIPAKEHUE HA MHOXKUTEIH WJIU 110
CTETEHSIM?

4. Kak pa3yiokuTh ciaraemMble IO MO/ABBIPAKEHUI0, OTHOCUTENILHO 33/1aHHOTO YJIeHA BBIPAYKEHUs?

5. Jaiite onpenenenus nonuHoma. Kak BEIMMCIUTD KOAPPHUIUEHT MOJIMHOMA?

6. C kakuMu MateMatudeckumu psagamu padoraet MathCAD.

7. JanTe onpeneneHue Npou3BOIHOM.

8. Kakoe MeHI0 B MaTeMaTU4YeCKOi MaquTpe UCHOIB3YIOT AJs peteHus auddepeHuanbHbIX
YPaBHEHHUH.

9. OnuumuTe METOABI CUMBOJILHON M YHCIEHHON OLIEHKU IIPOU3BOIHBIX, OTMETHTE, B YEM
CXOZCTBO U B YEM PA3JINYUSL.

10. IlepeuncnuTe HEKOTOpBIE MpaBuia TuddepeHupoBaHus.



[Tpunoxxenue 1
CTpyKTypa M coaep:KaHHe TUCHUILTHHBI «MoaeJIMpoBaHHe CHCTEM YIIPaBJICHUSD)
no HanpasJjeHuio 15.03.04 «KABToMaTH3anusl TEXHOJOTHYECKUX MPOLECCOB U NMPOU3BOACTBY»

U nNpoPpuiro noaAroroBKM «Po00THI U pOOOTOTEXHUYECKHUE YCTPOUCTBAY

Buabl yueoHoii pa6oThl, Bujanl DODMEL

o o« BKJIIOYasl CAMOCTOSITEIbHYIO CaMOCTOSITeIbHOI P

gl 5 a arrecra
Ne No S| 3§ padoTy CTYIeHTOB, H padoThI —
/i Paznen = T 2 TPYA0EMKOCTh B Yacax CTYIeHTOB
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Cemectp 5

BBenenune. IlpenMer, 3agaum W coJepKaHUe
TUCIUIIIMHBL. OCHOBHBIE TOJNIOKEHHSI, TTOHIATUS U
1.1 | ompenenenus. BceoOmHocTs  MomenupoBaHus. | 5 1 2 2,5
MarepuanbHble U aOCTPaKTHBIE MOJENU, BUIBI
no100us: MpsiMoe, KOCBEHHOE, YCIIOBHOE.

JlaGopaTtopHnast pabota Nel «BwrancieHus B makere
MathCAD. Pemienne cucrem anre0pandeckux
YPaBHEHUI.

1.2




1.3

Ctpykrypa npoiecca MO/eJIMPOBAHMS.
[{enmenanpaBiaeHHOCTh Moened. Mojens mpouecca
yOpaBjieHUs. AaNTUBHBIA aJTOPUTM JIOCTUKEHUS
nenu ympasieHus. CpoiictBa mojeneil. CriocoObl
peanu3anuu Mojened. MarepuanbHble MOJIEIH.
WUneanpHple Monaenu. JSI3bIKOBBIE U 3HAKOBEIE
Mopaean. CeMHOTHKA.

2,5

1.4

[Ipaktnueckoe 3anstue Nel Omnepauuu Hajg
MaTpHUIaMHU. Croxenue, YMHOXEHHE,
TpaHcrioHupoBaHue. HaxoxaeHue omnpenenutenen
paznoxenueM Jlammaca, a Takke IO TpaBUITY
Capproca (mus marpur; 3-ro nopsiika). CBoiicTBa
ONpeAeIUTENEH.

1.5

Kuaacenpurxanus MojeJiei. Mopenu
IIO3HABATCJIIbHBIC 158 HpaFMaTI/IIIGCKI/IG,
JIETEPMUHUPOBAHHbBIE u BEPOSATHOCTHBIE,
Hel'IpepI)IBHI)Ie 158 JII/ICerTHI)Ie, CTaTUYCCKHUEC U
JUHAMUYECKHe, JIMHEHWHbIE M HEJIUHEHHBIC,
CTaHI/IOHapHI)Ie u HeCTaHI/IOHapHI)IG,
COCPENOTOUYEHHBIE U PACIIPEICIICHHBIE.

2,5

1.6

JlaGopaTtopHnast pabota No2 «Matpuiibl, BEKTOPHI U
rpa¢uku B nakere MathCAD»

1.7

KubGepnernyeckne moxpenu cucrem. CioxHble
cucrembl. [lonsTne sMepmxkenTHocTu. Cuctema
KAaK CpEeACTBO JOCTHXKEHUs Lenu. Moxens Tuma
«4EepHBIN AIMK». Moaenn coctaBa U CTPYKTYPBHI.
CeoiictBa u orHomeHus. CnocoObl 3agaHus
OuHapHbIX  OoTHomIeHWH. (CBocTBa  OMHAPHBIX
oTHOmIEHUH.  OTHOWIEHUS  SKBHUBAJEHTHOCTH,

2,5




NOpsilKa W JAOMUHUPOBaHUA. Monenb NpUHATHS
peleHnii Ha OCHOBE OMHApHBIX OoTHOMIEHMH. I'pad
MPEAIOYTEHUN. Monpens CUCTEMBEI THIIA
«11po3payuHbli AUMK». CTpyKTypHBbIE cXeMbl CVY.

1.8

[Ipaktnueckoe  3ansitue  Ne2 ~ MwuHOpBHT U
anreOpandecKkue  JOMOJHEHUS  OINpeAeTUTEINeH.
Haxoxxnenne  TNpUCOCIMHEHHOW W OOpaTHOM
MaTpHII.

1.9

I'padoBrie MO eJIH 7| HX cBolicTBA.
PasnoBunHoctu rpadoB. OCHOBHBIE CTPYKTYpbI
rpadoB: JuHEHHAs, TPEBOBUIHAS (HepapXUUECKas),
MaTpHU4Hasi, ceTeBasi, KOJIbLieBas, 3B€37000pa3Hasl.

2,5

1.10

JlabopaTtopHnast pabota Ne3 «CumMBOIbHBIE
BbIUKCIIeHHs U nipeodpazoBanus B MathCAD.
JuddepennmpoBanue GpyHKIIIN»

1.11

AHaJIUTHYECKHEe  MaTeMaTH4YeCKHe  MOJelIHu
CHCTEM. OOmiass ~ MaremaTuHyeckass  MOJEINb
JMHAMUYECKOW CHUCTEMBI. BekTop cocrosHus,
0TOOpaxKeHue BBIXOJa u [IEPEXOHOE
oToOpaxeHue. YacTHple MaTeMaTHYECKHE MOJEIH
JTUHAMUYECKUX CHUCTEM. HemnpepbhIBHBIE CHCTEMBI.
JImHeiiHbIe CHUCTEMBI. I'magkme CUCTEMEL.
JIMCKpeTHBIE CUCTEMBI.

2,5

1.12

[TpakTrdeckoe 3ausTue Ne3 [TonydeHue Mmoaenn
JIMHENHON MHOTOMEPHOM CHCTEMBI B IEPEMEHHBIX
COCTOSTHUS U3 AP PepeHInanbHOro ypaBHeHus N-
ro MopsAJKa.




1.13

Juckpernbie  Moaeanm  cucreM. KoHeuHble
aBToMaThl. ABTomMaTel Muiin U aBTOMatel Mypa.
JleTepMuHUpPOBAaHHbBIE aBTOMATHI C MaMAThIO U 0€3
naMatiu. CUHXPOHHBIE U ACUHXPOHHBIE ABTOMATHI.
BeposiTHOCTHBIE aBTOMATHI.

2,5

1.14

JlaGopaTtopHnas pabora Ned «O3HaKOMIIEHUE C
nakerom MatLab»

1.15

IlpuMeHeHre MATPHYHO-BEKTOPHBIX MoJeJiei
cucreM. Bekropel. Hopma BekTopa. EnuHuyHbIM
BEKTOp. BHyTpeHHee M BHeUIHEE NPOU3BEACHUS
BEKTOpoB.  HepaBeHCTBO  TpeyroiapHuUKa U
HepaBeHcTBO [lIBapua. JInHeiiHas HE3aBUCUMOCTH
BekTOpoB. OcoOeHHass MaTpuia. BeIpOXKIEHHOCTb.
IIpaBuio BBIPOKJICHHOCTH CunbBecTpa.
Onpenenurens I'pama. JIuHElWHOE BEKTOPHOE
IIPOCTPAHCTBO. ba3uc JNHMHENHOro BEKTOPHOTO
IIPOCTPAHCTBA.

2,5

1.16

[Ipaktuueckoe 3ausaTue Ne4 BekTopbl 1 BEKTOPHBIE
MPOCTPAHCTBA. CkansipHoe (BHYTpEHHEE)
MIPOU3BE/ICHNE BEKTOPOB. OpToroHanbHbIe
BEKTOpbl. BekTopHoe (BHeIIHEe) NpPOU3BEICHHUE
BEKTOPOB. HepaseHncrsa. JInnelinas
HE3aBHUCUMOCTh BEKTOPOB. BripoxieHHbIE
Matpuibl. JlepexT u panr MaTpu.

1.17

YnpaBiasieMoctb M Ha0JI012eMOCTh CHCTEM
ynpaBjeHusl. XapaKTepUCTUYECKHE YHCIA U
xapaktepuctuueckue BekTopbl. Dopmyna boxepa.
MopansHas MaTpuIa. Junaronanuzanms

2,5




KBaJPaTHOM MaTPHULbI.

1.18

JlaGopaTopHas pabota Ne5 «Matpuiibl 1 BEKTOPHI B
nakere MatLaby

1.19

YopasiasieMocTb M HA0/1012eMOCTh  CHCTEM
ynpaBJieHHS. VYipasinseMocThb JIMHEWHOU
MHOTOMEpHOM  cucTteMbl. Kpurtepuil  mosHOM
ynpasisieMoctd.  HaOmromaemocTs — JIMHEMHOMN
MHOTOMEpHOM  cucTteMbl. Kpurtepuil  mosHOM
Ha0J110/1aEMOCTH.

10

2,5

1.20

[Ipaktuueckoe 3ansatue Ne5 XapakTepuCTHUYECKHE
yucina U BekTopel. Popmyna boxepa. Pemenne
XapaKTEPUCTUYECKOTO YPAaBHEHMS M HAaxXOKJEHUE
COOCTBEHHBIX 3HAYCHHI MaTPUIIBI OOBHEKTA.

10

1.21

YucsienHoe HHTErpHPOBaHNE
nuddepeHunagbHbIX  ypaBHeHMil.  OmmOku
yceueHuss M OKpyrieHusa. Meron Oilepa U ero
Monupuxanuu. Meroasl Pynre-Kyrra. CpaBHeHue
pa3aM4YHBIX ~ METoAoB  pemeHus.  KoHTpois
BEJIMYMHBI 11ara U BBIUMCIUTENbHAS YCTOMUYNBOCTh
AJITOPUTMOB.

11

2,5

1.22

JlaGopatopHas pabota Ne6 «VccnenoBanue
YIPaBIsEMOCTH U HAOJI0JaeMOCTH JIMHEWHBIX
MHOTOMEPHBIX CUCTEM YIPABICHUS»

11

1.23

JIluHamMuka  pa3sBUTHS W MCIOJb30BaHUSA
Monejaer cucreM. JKW3HEHHBI LUK MOJIEJIEH.
ClOKHOCTH ~ aliTOPUTMHU3ALUU  MOJEIUPOBAHUSI.
[IpoTuBOpeunBOCTh  TPEOOBAaHUNH K  MOJENSM:
MOJHOTA M NPOCTOTA, TOYHOCTb M PA3MEPHOCTH,

12

2,5




3¢ (PeKTUBHOCTh U 3aTpaThl Ha peau3aluio U JIp.
HeBo3MOXHOCT MOTHON (popMaIH3aiy mporecca
MOJICJTUPOBAHUSI.

1.24

[IpakTnueckoe 3ansatue Ne6 Haxoxnenue
XapaKTEPUCTHUECKUX drcel u3 yciaosus ME—-A|=0.
Haxoxnenre MmogaibHOM MaTpPULIBIL.
Jraronanusanuys KBaapaTHOW MaTPULbI.

12

1.25

Mopenun cucreM MaccoBOro 00CJyKUBAHHSA.
3asiBKH Ha  oOciyxuBaHue (TpaH3aKThl) H
oOciyxuBatouiue anmnaparsl (OA). PasHoBuaHOCTH
monenert CMO. JlucuumiauHbel 0OCTYKHUBaHUS.
IIpocreimnii BXOAHOW IIOTOK 3aABOK M €r0
XapaKTePUCTHKHU. OyHKIUS pacnpezeneHus
BPEMEHHU OXKUJAHUS MPUXO0JA 3aIBKU U TUIOTHOCTh
pacrpezeneHusl. OyHKIUS pacnpezeneHus
ITyaccona. Cpennee BpeMs OKHIaHUSI.

13

2,5

1.26

JlaboparopHas pabota Ne6 «MccnenoBanue
YIPaBIsiEMOCTH U HAOII0JaeMOCTH JIMHEWHBIX
MHOTOMEPHBIX CUCTEM YIIPABICHUS
(mpoioIKeHue)

13

1.27

Moaean CMO. XapakTepUCTUKH OOCITYKUBaHUS.
OyHKIUS pacrpeieseHns BpeMEHU 00CTyKUBaHUs
U COOTBETCTBYIOLIASl INIOTHOCTBH PacCIpeIeICHUs.
Cpennee Bpems oOciyxuBaHus. [lokazarenbHbIiI
3aKOH paclpesieNieHUs] BpeMEeHU 00CTyKUBaHUS.

14

2,5

1.28

[IpakTuueckoe 3anstue Ne7 Onpezenenne
YIPABISIEMOCTH W HAOII0ITAEMOCTH CUCTEMBI 2-TO

14




Mopsi/IKa.

1.29

Mopenan cucreM MaccoBOro o0CJayKHBAHMSA.
[Toxazarenu KayecTBa 00CITy>)KUBaHUSI.
BepositHocTts  morepu  3asBku. PacnpeneneHue
BeIMUMHBI odepenau. CpeaHsas BEIMUMHA OYEPEIU.
3arpy3ka OA. CorinacoBaHue MCTOYHHKA 3asBOK C
KaHaJoM 00CITyKHBaHUS: CUHXpPOHHOE U
ACUHXPOHHOE.

15

2,5

1.30

Jlaboparopnas pabota No7 «Buzyanuzamus
JAHHBIX U ITOCTPOCHHE IPaKOB B MaKeTe
MatLab»

15

1.31

Mopesan cucteM MaccoBoro oocay:xuBanus. /[Ba
ciydJast COIJIACOBaHUs IIPOCTEMIIIETO
IIyaCCOHOBCKOTO MCTOYHHMKA 3asBOK C KaHAJIOM
00CTyKUBaHUS. Onenka 3¢ HeKTUBHOCTH
MHorokaHanbHO CMO. Ypasuenus Kommoropora
u ¢opmyna Dpnanra. Kpurepuu s¢p¢exkruBHOCTH
pabotsl MHOTOKaHATBHOU CMO.

16

2,5

1.32

[TpakTueckoe 3anstue Ne§ Pemienue 3a1a4d Ha
corjacoBaHue uctouHnka 3assBok CMO ¢ kanaiom
00CTyKUBaHUSI.

16

1.33

Cern Ilerpm. BepmmHbl, IOyrd U MapKepsl.
[lepemenieHne MapkepoB MO ceTH (MapKHpPOBKA).
Coobbitusa B certu Ilerpu. IlpaBuna cpabareiBaHus
MEPEX0I0B. PasznoBunnoctu ceTel ITerpu:

17

2,5




BPEMCHHbIC, CTOXACTHYECCKUC, (bYHKI_[I/IOHaJ'IBHI)IC,
IOBCTHBIC, I/IHI‘I/I6I/ITOpHBIe.

1.34

HroroBoe 3anatue. 3anura 1a00paTopHBIX paboT

17

1.35

Kongummkraeie curyanuun B cersax Ilerpu.
CpoiictBa  cereil  Iletpu:  OrpaHU4YEHHOCTD,
0€30I1aCHOCTb, COXPAHAEMOCTb, JOCTHKHUMOCTD,
JKUBOCTb. AHaIN3 TOCTHKUMOCTH B ceTsax [lerpu.

18

2,5

1.36

[TpakTueckoe 3ansatue Ne9 IlokazaTenu kauecTBa
obcnmyxuBanusi MHOrokaHanbHoi CMO. Perienue
3aJa4 Ha IpUMeHeHue GopMyIibl DpiaHra.

18

®opma aTTecTAlMU

Bcero yacoB no JUCHUNINHE B ISITOM CECMECTPC

36

18

18

90

18

Cemectp 6

2.1

HMuTanmoHHoe MOJeJTUPOBaHMeE (UM).
NMuTanlMOHHBIE MOJAENM KaK alrOpUTMHUYECKHE
noBeneHyeckue Mozaenu. OcobeHHOCTH U chepsl
MIPUMEHEHUA, JIOCTOMHCTBA H® HEJIOCTATKH
HUMHUTAIIMOHHBIX MOJCIIEH. MmuTannoHHBIN
AKCIIEPUMEHT, €r0 COICPKAHUE U PE3YIIbTATHI.

1,2

10

2.2

JlaGopatopHas pabota Ne8. MoaenupoBanue
CIIy4alHBIX ITOTOKOB 3asBOK. HeperymnspHsie
coowrTus B Metoze PJ10O.

1,2

2.3

Nmuranuonnoe moaeauposanue. OCHOBHBIE
¢da3pl  pazButus cpeacts UM. DOraner M.
AJbTEepHAaTUBHBIE METOAOJOTHYECKHE MOIXOAbl K
IIOCTPOEHUIO MMUTALMOHHBIX MOJICIICH:

3,4

10




COOBITUHHBIN, CKAaHUPOBAHHE AaKTUBHOCTCH |
IIPOLIECCHO-OPUEHTUPOBAHHBIN.

2.4

JlaGopaTtopHas pabora Ne9. MoaenupoBanue B
cpene PJ1O cinyualiHBIX MPOIECCOB,
pacnpezieieHHBIX TI0 HOpMaJIbHOMY,
HKCIIOHEHIIMAJIbBHOMY, PABHOMEPHOMY 3aKOHAM.

3,4

2.5

Nmurannonnoe moaeaupoBanue. [Ipeumymiecta
W HEIOCTaTKW WCIOJb30BAHMUS IS  CO3JaHHS
MMUTALMOHHBIX MOJIEJIECH: YHUBEPCAIbHBIX S3BIKOB
MIpOrpaMMHUPOBAHUS; CHeIMaTN3UPOBAHHBIX
A3BIKOB MOJEIIUPOBAHUS; pooOsieMHO-
opueHTHpoBaHHbIX cucreM WM. HMmurannoHHoe
MmoaenupoBanue CMO. Cxema  peanuzanuu
cobprTuiinoro meroga UM CMO.

5,6

10

2.6

JlaboparopHas pabota Nel0. M3yuenue
TpaccUpoBKHU IporoHa mojenu B cpene PJ1O.

5,6

2.7

HNmuranuonHoe Mmoaeauposanue. Merox
«Pecypcebi—neiictBusi—onepanun» (PZO).
OcHoBHble nonoxeHust meroaa PJ1O. Pecypcsl
cioxxnou auckpetHoit cuctemsl (CC):
nocrosinHele U BpeMeHHsble. Jlevicteust B CLC.
Omneparnuu B CJIC.

7,8

10

2.8

JlabopaTtopnast pa6ota Nel 1. Coop nmokazareneit
BHU1a watch_state u Buga watch_par B mporpamme
RAO-studio.

7,8

2.9

HNmuranuonnoe MOJEJIHPOBaHHE. baszosas
CTPYKTYpa MHTEJUIEKTYaJIbHON CUCTEMBI HA OCHOBE
P/1O-metona. [IpoaykunoHHbIH MMUTATOP.
MopenupoBanue B cpene PJHO. OcHoBHbIE
HNOHATHUS: MOJEIb, MPOTOH, MPOEKT, OOBEKT.
WuTerpupoBanHnas cpena mogenuponanus PJ10.

9,10

10




2.10

JlaGopaTtopHnas padora Nel2. [TokazaTenu Turma
get value B nporpamme RAO-studio.

9,10

211

OopaboTka " aHaJu3 pe3yJIbTaToB
KOMIILIOTEPHOTO MO/eJIMPOBAHMSI. Meroabl
CTaTUCTUYECKOM OLEHKH NIEPBOTO U BTOPOTO
LEHTPAJIbHBIX MOMEHTOB CIIyYallHOW BEJIMYMHBI.
TpebGoBanusi K  OLIEHKaM, I[OJIYyY€HHBIM B
pe3yabTaTe CTaTUCTHYECKON OO0pabOTKH JaHHBIX
MOJICJTUPOBAHUS: HECMEIIEHHOCTh, 3((EeKTUBHOCTD
Y COCTOSATEILHOCTD.

11,12

10

2.12

JlaGopaTtopHnas padora Nel3. [IporpammupoBanue
orepanuii oocmyxuBanus B mporpamme RAO-
studio.

11,12

2.13

O0padoTka U aHaJIu3 pe3yJibTaToB
KOMIILIOTEPHOT0
Craructuueckue METO/IbI 00paloTKH.

MoAeC/JIMpoBaHusl.

Oproaundeckoe CBOMCTBO XapaKTepUCTHK
CTaIlMOHAPHBIX CIyYaiHBIX MPOIIECCOB.

13,14

10

2.14

Jlaboparopuas padota Nel4. IIporpammupoBanue
pasnernos pat, rtp, rss u frm B mporpamme RAO-
studio.

13,14

2.15

O0paboTka U aHaIu3 pe3yabTaToB
KOMIILIOTEPHOT0 MOAeJIUMPOBAHUA. 3a/Jayu IO
MPOBEPKE CTAaTUCTUYECKUX runore3. Kpurepuu
cornacusi Komnmoroposa, Ilupcona, CmupHOBa,
CrbrogeHnTa u @uiepa.

15,16

10

2.16

JlaboparopHuas padota Nel5. IIporpammupoBanue
pazaenos fun, dpt, smr u pmd B nporpamme RAO-
studio.

15,16

2.17

AHanu3 W WHTepHpeTanusi  pe3yJbTATOB
KOMIIbIOTEPHOI0 MO/1eJINPOBAHUS.

17,18

10

10




KoppensaunoHHbii aHaIu3 pe3ynbTaToOB
MOJEIUPOBAHUS. Perpeccuonnsiii aHanus.
Hucnepcuonnsiii  aHanu3. Cdepsl TpPUMEHEHUS
pa3IMYHbIX BUJIOB aHaJlu3a  pe3yJIbTaTOB
KOMITBIOTEPHOT'O MOJIETTUPOBAHMSL.

2.18 | Bemonaenne naboparopHbIX paboT. 3amura 17,18 4 4
71a00paTOPHBIX padoT.
®opma aTTecTAlMU
Bcero yacoB mo JuCIUIIIMHE B IECTOM CEMECTPE 18 36 72 90
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