baiakoBckuii HH)KEHEPHO-TEXHOJIOTHYECKUI HHCTUTYT — (uinan dherepaabHOro
roCcyJIapCTBEHHOTO aBTOHOMHOI'0 00Pa30BaTeIbHOTO YUPEKICHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATEIbCKUH sAEpHbIA YHUBEPCUTET « M DI»

@akynpTET aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «AToMHOI 2HEPTETUKN

PABOYASA ITPOT'PAMMA
o AucruIuimHe «MoaenupoBaHue MPoLECCOB U CUCTEM

HanpasJ/ieHue nmoaAroToBKu
«27.03.04 YopaBieHue B TEXHUYECKUX CUCTEMAX)

OcHoBHasi npodeccuoHATbHAs 00pa3oBaTeIbHAsI MPOrpamMma
«YrpasjieHre U HTHPOPMATHKA B TEXHUYCCKUX CHCTEMAX)»

Kpasmmduxkanus BbIyCKHUKA
bakanasp

dopma 00ydeHuUs1
Ounas

bamakoso 2021



He.]'lb OCBOCHUA JUCHUIIJIMHBI

[ToaroroBka K Hay4YHO-MCCIEAOBATEIbCKON AEATEIBHOCTH, CBA3AHHOW C MOCTPOCHUEM M HC-
CJIEOBAaHMEM MOJIEJIEN MPOLIECCOB U CUCTEM C MCIIOJIb30BAaHUEM MAaTeMaTUYECKUX METOJOB U UHCTPY-
MEHTAJIbHBIX CPEJICTB.

3aauy U3y4eHUs! TUCHUIUINHBIL:

- U3YYUTh TPUHIUIBI U METOJbl MOCTPOCHMUSI M HCCIEAOBAHMS MaTeMaTUYECKUX MoJeseit
IIPOLIECCOB U CUCTEM YIIPaBJICHNUS;

- OBJIAJIETh HaBBIKAMU MOJEJIMPOBAHUS IIPOLECCOB U CUCTEM C HUCIIOJIb30BAHUEM MPUKIIATHOIO
MIPOrPaMMHOTO 00ECTIeUeHUS,

- U3YYUTHh METO/BI SKCIIEPUMEHTUPOBAHMS U 00PaOOTKHU pE3yNbTaToB;

- chopMupoBaTh KOMITeTeHIIMH Y oOy4aroruxcs cornmacao OC HUAY MUOU.

JlMcuuIuInHA U3Y4aeTcsl B COOTBETCTBUU C npodeccroHanbHbIMU cTangapTamu: «40.011. Cre-

[IAAJTUCT TI0 HAYYHO-HUCCIIE0BATEIIbCKUM 1 OTIBITHO-KOHCTPYKTOPCKHUM pa3paboTkamy, «24.033. Cre-
[MUATHCT B 00J1aCTH KOHTPOJIHHO-U3MEPHUTEIBHBIX IPUOOPOB ¥ ABTOMATHUKH AaTOMHOM CTAHITUI

Mecto qucuuiinabl B ctpykrype OOII BO

s usyuenus kypca «MoJenupoBaHHUE MPOLIECCOB U CUCTEM» K CTYIEHTY NPEAbABISAIOTCS
cliefiytolye TpeOOBaHUA: CTYJEHT JOJDKEH 3HAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIIH-
IUIMH; YMETh IEMOHCTPUPOBATh HABbIKU MCII0JIb30BAHUS 3HAHUM (U3MKU U MAaTEMATUKH JJIs PELICHUS
3aJja4 TEOPETUYECKOI0 ¥ MPUKJIAJHOTO XapaKTepa; BJaJeTh METOJaMH PELIeHUs 3a/1a4 aHaJlKu3a U pac-
9eTa XapaKTePUCTUK (PU3NIECKUX CHCTEM.

[lepeyeHb AMCUUIUINH, YCBOCHHE KOTOPBIX CTYIEHTaAMHU HEOOXOIMMO AJIsl M3y4eHHs ITaHHOM
TUucIUIUTMHEL: Matematrka, ®usuka, Marematudeckoe moienupoBanue, Mapopmaruka.

3HaHUs, NOJIY4YEHHbIE NPU OCBOSHUM JAUCLUIUIMHBI, HEOOXOAUMBI MPU W3YYEHUH AUCLUIUINH
«Teopust aBToMaTuueckoro ympaiieHus» (5,6 cemectpsl), «lIpoekTupoBanue cucreM ynpaBieHUs U
koHTposs» (7,8 cemectp), «l{udpoBsie cucteMbl aBTOMaTudeckoro yrpasieHus» (7 cemectp), «HH-
(opMallMOHHbIE TEXHOJOIHMH B MPOEKTUPOBAHUM CIIOKHBIX CUCTEM» (7 CeMecTp), IPU BBIOJHEHUU
BBIIYCKHON KBaJIM(UKAIIMOHHON paboThl, a TakKe MPH MPOXOKIECHUU MPOU3BOJCTBEHHON (TEXHOJIO-
TMYECKON U MPEITUITIOMHON) MPAKTHUKH.

OO6001eHHbIe TPYNOBbIE (YHKIIMUA, KOTOPHIE CMOKET MOJIHOCTHIO WJIM YAaCTUYHO IMPOJIEMOH-
CTPUPOBATH CTYJEHT P OCBOEHUU JTAHHOM ITUCLUIUIAHBIL:

- B/02.6. IIpoBenenue paboT no 0OpabOTKE M aHAIN3Y HAyYHO-TEXHUYECKOW MHpOpManuu U
pesynbratoB uccienoBanuii ([Ipodeccnonanbueiii cranmapt «40.011. Crenmanict mo HaydHO-
HCCIIEIOBATENbCKUM U ONBITHO-KOHCTPYKTOPCKUM pa3zpaboTKam»).

- B/01.6. O6ecneuenue skcruryarauuu CU, CA u annaparypsl CY3 Ha AC (ITpodeccronanbHblit
crannapt «24.033. Crneuunanuct B 00JaCTH KOHTPOJIbHO-U3MEPUTENIBHBIX TPUOOPOB U aBTOMATUKU
aTOMHOM CTaHIIUM»).

Komnerenuuun oOyuyawumerocs, (popmupyembie B pe3yJbTaTe OCBOCHUSA
AUCUMILTHHBI

B nmponecce 0CBOCHUA ,Z[aHHOI>'I JAUCHUIUIMHEBL Y CTYICHTA (bOpMHPYIOTCﬂ CJICAYIOMIUC KOMIIC-
TCHIOUN:
YHUBEPCAIbHBIE

Koxa xommieren- | HanmeHnoBanue KoMiie-

NHanKaTopsl JOCTUKEHHSI KOMITETEHITUU
1885051 TEHIUN

VKE-1 Cnocoben  ucnonb3o- | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYY-
BaTh  3HAHUS  €©CTE- | HhIX AMCIUIUIMH, METOALI MATEMAaTHYCCKOTO aHAIn3a U
CTBEHHOHAYYHBIX JIUC- | MOJEIUPOBAHMS, TEOPETHIECKOTO M DKCIIEPUMEHTAITh-
IIUIUIMH, MIPUMEHATH | HOTO UCCIIEI0BAHUS

Metonbl  Marematuue- | Y-YKE-1 yMerh: ucnoiap30BaTh MaTEMaTUYECKUE Me-




CKOro aHaju3a U MoJe-
JUPOBAaHUs, TEOPETUYE-
CKOr0 M DKCIIEpUMEH-
UCClen0Ba-
HUA B IIOCTaBJICHHBIX

TaJIbHOI'O

3agadax

TOJBI B TEXHUYECKUX TPHIIOKEHUSAX, PACCUUTHIBATH
OCHOBHBIE YHCIIOBBIC XapaKTEPUCTUKHU CIIyIaliHBIX Be-
JUYMH, pelIaTh OCHOBHBIC 33/1a4l MaTEMaTUYECKON
CTAaTUCTUKH; PEIIaTh TUIIOBBIC paCUETHBIC 3a/1a4u
B-VYKE-1 BrageTb: MeTOgaMU MaTEMAaTHUECKOIO aHa-
JU3a U MOJICIMPOBAHNUS; METOJJaMU PEILICHUs 3a7a4
aHaJM3a U pacyeTa XapakTePUCTUK (PU3NIECKUX CH-
CTEeM, OCHOBHBIMH ITpHEeMaMH 00pabOTKH SKCIIepUMEH-
TaJbHBIX JAHHBIX, METOJAAMH Pa0OTHI C TPUKJIATHBIMU
MPOrPaMMHBIMH MPOTYKTAMHU

npodeccuoHaIbHbIE

3anaun nmpodec-
CUOHAIBHOH Je-

O0BexT min 001acTh

Kon n Hanmeno-
BaHHE KOMIIETEH-

HHI[PIKaTOpLI JOCTHXXCHHUA KOMIICTCHIITNH

npuboOpoB U aB-
tomatuku AC

KOHTPOJIS, TEXHHUYe-
CKOTO JTHarHOCTHPO-
BaHUS M HH(pOpMa-
IIUOHHOTO  obecrme-
YeHUS

YECKOI0  COCTOS-
HuUs u Oe3omac-
HOM  DKCILUlyara-
nuuu  o0opyaoBa-
nus KUIIMA nun
anmaparypel CY3
aTOMHOM CTaHLIUU

SITEJIBHOCTH 3HAHUS
(30110 i
ITocranoBKa, Cuctembr u cpen- | [IK-1  Cmnocoben | 3-IIK-1 3Hath: MeToasl HccienoBa-
NpoOBEJCHNE U | CTBa  aBTOMATH3a- | OCYIIECTBIATH HUS CUCTEM U DJIIEMEHTOB CHCTEM
00paboTKka O3KC- | UM,  YIPaBJICHHUS, | IOCTAHOBKY u | Y-IIK-1 Ymers: cucrematuzupoBaTh
NepPUMEHTaJb- KOHTPOJISl, TEXHUYE- | BBIMOJIHATh OKC- | IOJNyYEHHBIE JaHHBIC, COCTABISATH
HBIX  HCCJIENO- | CKOTO JIMarHOCTHPO- | IEPUMEHTHI  TIO | ONKMCAHWE MPOBOJUMBIX HCCIIEI0BA-
BaHUH BaHUs U uUH(POpMa- | IPOBEPKE  KOp- | HUHM, MOATOTAaBIMBATH JaHHBIC IS
HaJl OOBEKTaMH | IMOHHOTO  o0ecrme- | peKTHOCTH W 3(- | COCTABICHUSI O0030pOB M OTYETOB,
npodeccuo- YEeHUS (eKTUBHOCTH pa- | 00OCHOBBIBaTh IMPUHUMAEMBIE IPO-
HaJbHOM  J;esi- 00TbI CUCTEM | €KTHBIC PEUICHUS, BBITIOJHITH IKCIIE-
TEIbHOCTH yIpaBICHUS PUMEHTHI IO POBEPKE KOPPEKTHOCTHU
peleHuit
B-TIIK-1 Bnanets: HaBBIKAMH IIO-
CTPOCHHUSI
Mojieniel 00beKTOB TpodecCHOHATb-
HOW JIESITEIBHOCTU C MCITOJIb30BaHU-
€M  HUHCTPYMEHTAIbHBIX  CPEJCTB,
HABBIKAMU TECTHPOBAHUS, OTIAJKH H
Bepudukanuu
Okcmutyaranus | O6opynoBanue cu- | [IK-2.1 Crniocoben | 3-11K-2.1 3Hath: Ha3HaueHUE, MPUH-
KOHTPOJIBHO- CTEM  aBTOMAaTHU3a- | OCYIIECTBISATH UMbl JEHCTBUS, MapamMeTphl, airo-
W3MEPUTENIbHBIX | 1MW,  YIPABJICHHS, | KOHTPOJIb TEXHHU- | pUTMBI  paOOThl  M3MEPUTEITHHOTO

0o0opyI0oBaHUs U OOOPYJOBaHUS CHU-
CTEM YIpaBJICHUS, HMMETb 0a30BbIE
3HaHHA B €CTECTBEHHOHAyUYHBIX H
TEXHUUYECKUX 00JacTsIX Mo Mpoduiiro

JIeATEIbHOCTH.
V-IIK-2.1 VYwmers: aHanu3upoBaTh,
COCTaBJIATL U KOPPEKTUPOBATh
(GyHKIIMOHATbHBIE, CTPYKTYpHBIE U
[IPUHLUIIAAIIBHBIE  DJIEKTPUYECKHUE

CXEMBbI MU3MEPUTEIPHON arapaTyphl,
CH, CA; nonp30BaThCd TEXHUYECKOMU
1 HOPMATHBHOW JIOKYMEHTAIIUCH.

B-IIK-2.1 Binaners: HaBBIKAMH 00X0-
JIOB U JHWArHOCTUKU COCTOSHHS 3a-
KpPEIUICHHOTO 00OopyoBaHus; obec-




MIEYCHUEM METPOJIOTUYECKON TOBep-
ku u nacnoptuzauu CHU u CA.

33113'—[1/1 BOCIIMTAHHUSA, PCAJIN3YEMBIC B pPaAMKaX OCBOCHHUSA TUCHHUIIJINHBI

Hanpasie- | Co3nanme ycjaoBuii, | Ucmosib30oBaHne BocnuTaresb- | BoBjieueHue B pa3s-

Hue/ o0ecrneyHBaOIINX HOI0 TMOTEHUHAJIA Y4YeOHBbIX | HOIJIAHOBYIO

ey AUCHMILINH BHEY4eOHYI0 nesi-

TeJbHOCTh

IIpodeccu- | - dopmupoBanue Hayd- | 1. Mcnonp3oBanue Bocnuratensb- | 1. Opranuzamus

OHAJIbHOE HOTO  MHUPOBO33pPEHUS, | HOTO TOTEHUHMAala JAUCUUIUIMH | IpOBEACHUE  KOH(pe-

BOCIIMTAHWE | KYJIbTYphl IOHCKa He- | 00IenpoecCuoOHaIbHOTO MOAY- | pEHIMHA C IIeNbI0 IO-
CTaHJIAPTHBIX  HAY4YHO- | Jis A1 GOPMUPOBAHMUS: UCKAa HECTaHJapTHBIX

TEXHUYECKUX/ TpaKTHUe-
CKUX PCUICHUH, KPUTH-
YECKOTr0 OTHOIICHHUS K
WCCIIC/IOBAaHUSIM  JDKCHA-
yuHoro tojka (B19)

- IIOHUMaHUs OCHOBHBIX IIPHH-
LIUIIOB M CIIOCOOOB HAY4YHOTI'O IO-
3HaHUS MUpa, Pa3BUTUSA HCCIE-
JIOBATEIbCKUX KadeCTB CTYIEH-
TOB IIOCPEACTBOM UX BOBJIICUYECHHUS
B HCCIIEIOBATEIBCKUE IPOECKTHI
1o 00JIaCTSIM HAY4HBIX HCCIEN0-
BaHHI;

- CIIOCOOHOCTH OTJAENIATH HACTO-
SIIIIAE HAyYHBIC MCCIICIOBAHUS OT
JDKEHAYYHBIX IIOCPENCTBOM IIPO-
BEJICHHS CO CTYJCHTaMU CEMHUHAa-
POB, OTKPBITBIX JEKIUH, KPYTJIbIX
CTOJIOB;

- TBOPYECKOTO U KPUTUYECKOTO
MBIIUICHHS, YMEHUS paccMaTpH-
BaTh Pa3JIMYHBIE UCCIECAOBAHUS C
OKCIEPTHOM TO3ULMU TOCpEe.-
CTBOM OOCYXXJEHMs CO CTY/AEH-
TaMH COBPEMEHHBIX HCCIIE0Ba-
HUM.

pelIEHU B  KU3HU
Hay4YHO-TEXHUYECKOTO
cooOmiecTBa.

2. Yyactue B IIOAIO-
TOBKE NyOJIMKaMi B
BBICOKOPEUTHHI OBBIX

pELICH3UPYEMBIX  Hayd-
HBbIX U3JJaHUsgX.

3. dopmupoBaHue
KPUTUYECKOIO0  MBbIII-
JIEHUs, TOCPEACTBOM
OOCYXKIEHHsI CO CTYy-
JICHTaMHU  COBPEMEH-
HbIX HAay4HBIX HCCIe-
JIOBAHUM M MHBIX OT-
KpBITUH TIpU IIpOBELE-
HUU KPYTJIBIX CTOJIOB,
CEMHUHAPOB, OTKPBITHIX
JIEKUWW U JIp.

CTpyKTypa u coaepkaHue y4eOHOM IMCIUTIIHHBI
JucnunnuHa npenogaercs CTyJaeHTaM B 5-oM cemectpe. OOImas TpyJI0eMKOCTh JTUCIIMIUIAHBI

cocTaBIsIeT 4 3a4eTHBIX enuHUIEI, 144 ak. Jaca.
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Ne Ne HaunmenoBanue pasjaena Buabl yueOHoil gesarean- | Arrecra- Maxkcu-
P T (TeMbI) TUCHUIJIMHBI HOCTH (B Yacax) st pasjae- MaJjlb-
a e s1a (popma) HBIH
= )
3 M =2 = 0asn
i\ bl Z § 3a
=)
5
fl = §- 2 paszaea
o = 3 =
a ) % © g o
9 ) ] =2 [-™
== I E 1B 1Q
1 pazagesn: OCHOBHBIC IOHATHS MOJECJTHPOBAHNUS NPOLECCOB U CUCTEM
1 | 1 | Knaccuduxauus mogenein | 15 | 2 | | | 13 |




1 BUJIbl MOJIETTMPOBAHUS
1 2 Dranbsl MaTEMaTHYECKOTO 15 2 13
MOJIETTUPOBaHUS
1 3 Nmurtanmmonnoe  mojenu- | 19 2 4 | 13
poBaHue
1 5 DOkcnepumeHTupoBanue u | 19 2 4 |13 Kil 25 0.
00paboTKa pe3yIbTaTOB
2 pa3nen: MoaeaupoBaHue HA MAKPOYPOBHeE
2 7 PazpabGotka moneneit mak- | 19 | 2 412 | 13
POYpOBHS
2 8 KadecTBeHHbIi aHaN3 15 2 13
MM
2 9 Mertons! ananu3a cratuue- | 21 2 2/2 | 17
CKMX MOJICJIEH
2 10 AHanu3 nepexoaHbIX npo- | 21 2 22 | 17 K2 25 0.
1[ECCOB
. 11
Bu npome:KyTO4HOI aTTecTAMHU 144 | 16 16/6 JK3aMeH 50 o.
K1 - xomnoxkBuym
Coaep:xaHue JIEKIIHOHHOI0 Kypca
Y4eOHo- Me-
TeMbl JIeKIMH. Bcero
Bonpocsl, oTpadaTbiBaemMble HA JIEKIMHU 4yacoB TorHeckoe
ol0ecrieyeHune
1 2 3
Tema 1. Kimaccudurarms Mosenneid ¥ BUIbI MOJICITHPOBAHS 2 1-16
1.1 Ilonarue mopenupoBanusa u moaenu. CpolictBa Mozeneil. Haznaue-
Hue Mojenel (1ien U 3aa4u UCCIIEOBAHNUS).
1.2 Buasl mogenupoBanus. MaTemaTH4eCKOe MOJICTUPOBAHHE.
1.3 Knaccudukanust MaTeMaTHu4eCKuX MOJeeit
Tewma 2. DTanbl MATEMAaTHYECKOTO MOJICTUPOBAHUS 2 1-16
2.1 ConepsxatenbHasi TOCTaHOBKA 3aqaun. KoHIlenTyanbHas MOCTaHOBKA
3a/1la4il MoJIeMpoBaHus. MaTemaTtudeckasi MOCTaHOBKA 3ajauu, Gopma-
Tu3anus nporecca GyHKIIMOHUPOBAHUS CUCTEMBI.
2.2 KauecTBeHHBIN aHANU3 M IPOBEPKA KOPPEKTHOCTH MOJIETH, TpeOoBa-
HUS, TPeIbsBIAeMbIe K MoJieu. BeiOop u 0600cHOBaHME BHIOOpA METOIA
uccienoBanusl Moaenu. Peanuzanys maTeMaTU4ecKOW MOJAENTH B BHJE
nporpaMmsl st OBM.
2.3 TIpoBepka amexBaTHOCTH Mojenei. IIpakTuueckoe HCMONb30BaHUE
MTOCTPOCHHON MOJICIIH U aHAJIU3 PE3YJIbTATOB MOJICITUPOBAHUS
Tewma 3. UMHTAIIMOHHOE MOICTIUPOBAHNE 2 1-16
3.1. UmuTanust Kak MHCTPYMEHT UCCIIEIOBAHUS CIIOKHBIX CUCTEM
3.2. MeTtomonorusi IOCTPOSHUsI UMUTAIMOHHBIX MOJIENIeH U OpraHu3aIus
UMUTAIIMOHHBIX YKCIICPUMEHTOB
3.2.1. [loaroroBka JaHHBIX
3.2.2. MeToasl BOCIPOU3BEACHUS BXOIHBIX BO3/ICHCTBHI
3.2.3. MeToauKy MOCTPOEHUsI UMUTAIIMOHHBIX MOJIEJIEeH
Tewma 4. DxcniepuMeHTHpPOBaHKE U 00paboTKa Pe3yIbTaTOB 2 1-16
4.1. [InanupoBaHuE HKCIIEPUMEHTA
4.1.1. ITonHpli GakTOPHBIN SIKCIEPUMEHT




4.1.2. IpoOHbIi1 pakTOPHBINA HIKCIIEPUMEHT

4.1.3. IIpoBeaenue u 00pabOTKa Pe3ysbTATOB IUIAHUPOBAHUS IKCIEPU-
MEHTOB

4.2. O6paboTKa pe3ynbTaToB

4.2.1. OnHo(aKTOpHBIN aHATH3.

4.2.2. JIByx- 1 MHOTO()AaKTOPHBIN aHATIN3

Tema 5. Pa3paboTka Mojenell MakKpOypOBHSL.

5.1. KOMIIOHEHTHbIE W TOMOJOIMYECKHE ypaBHEHUs. KoMIoHEeHTHbIE
YpaBHEHUsl YIPYTHX, AUCCUNATHUBHBIX W HWHEPLHUOHHBIX 3JEMEHTOB.
Tononoruueckue ypaBHeHus. B obmem Bujge. Mexanudeckas,
TUAPABIAYECKAs], TEIUIOBAs, AIEKTPUUECKAsl CUCTEMBI

5.2 ®opmbl npeacTaBieHus Mojene. I'paduyeckre oToOpakeHusT Bcex
TUMOB 351eMeHTOB. [locTpoenne nuHammudeckoi cxembl Moaenu. ['padel u
oprpadbl, mpaBuiIa mocTpoeHuss. Marpuanas popma npeacrasieanss MM
[TpaBuiio hopMupoBaHHsI MATPUIBI MHIIMJICHIINI HA OCHOBE oprpada cu-
CTEMBI

5.3. Metoasl popmupoBanuss MM.

V3nmoBoit meron QopmupoBanuss MM. OCHOBHBIE 3aBUCHMOCTH H
NPUHIUIBL y3JI0BOTO MeTona (HOPMHUPOBAHUS TUHAMUYECKOM MOJICIH.
CrpykrypHO-MaTpuuHblii  Meton QopmupoBanuss MM. OcHOBHBIE
3aBUCUMOCTH ¥ TNPHHLOMIBI  CTPYKTYpPHO-Marpu4HOro  MeEToAa
dopmMupoBaHusi IUHaAMHYECKOW Moaenu. MeTtox (GYHKIMOHANBHO -
3aKOHYEHHBIX 31eMEHTOB. OCHOBHBIE 3aBUCUMOCTH U MPUHIUIIBI METOA.
Pacuet mapameTpoB JUHAMUYECKON MOJENH.

1-16

Tema 6. KauecTBeHHbI# ananu3z MM

6.1 Ionsrue marpunsl SxoOu, mpaBmiio GopMUPOBAHUS IS IMHEHHBIX U
HEJIMHENHBIX CUCTEM.

6.2 IloHsATHE CIIeKTpa MaTpUIlbl, AJITOPUTM €ro pacdera (COCTaBIEHUE
XapaKTepUCTUYECKOTO YpPaBHEHHUS, pacyeT COOCTBEHHBIX 3HAUEHUM).
3aKOHOMEPHOCTH CBOMCTB CHCTEMBI B 3aBUCUMOCTH OT 3HAYCHUU
CIIEKTpa._

1-16

Tema 7. MeTozbl aHanM3a CTaTHYECKUX MOJIETIEH.

7.1 UncneHHble METOABI PELICHUS CUCTEM aireOpanyecKux JTMHEWHBIX
ypaBHeHUN. O030p YHCICHHBIX METOJIOB.

7.2 Meron HeroToHa.

7.3 IlpsMble METOIbl pEIIEHUS CUCTEM JIMHEHHBIX anredpandyeckux
ypaBHeHUN. O030p NPSIMBIX METOJIOB.

7.4. Meton T'aycca. OcoOeHHOCTH M QITOPUTM aHalIM3a JIMHEHHBIX U
HEJIMHENHBIX CHCTEM.

1-16

Tema 8. AHanU3 NEepPeX0AHBIX IPOLIECCOB.

8.1 Yucnennsle metonsl uHTerpuposanus OY. IlpuHuMn 4yrcieHHBIX
METOJIOB UHTETPUPOBAHMUS.

8.2 Koneuno-pasnoctHas annpoxkcumarusi. O630p METOI0B.

8.3 IlorpemwrHocTH M yCTOMYMBOCTh UMCIIEHHBIX METOAOB MHTETPUPOBA-
Hus. CoCTaBIAIONINE MMOTPEIIHOCTEN YMCIEHHBIX METOA0B. BriOop miara
MHTETPUPOBaHUSI.

8.3 SIBHBIN M HEeSIBHBIN MeTO Diiepa. AIroput™ MeToja. [Ipumepsr.

1-16




IlepeyeHb NPaKTHYECKUX 3AHATHH

Y4eOHO- Me-

Tema npakTuyeckoro 3ausatusi. Bonpocel, oTpadéaTniBa- Bcero
TOMYECK
eMble Ha MPAKTHYECKOM 3aHITHH 4aCOB onmaecKoe
ol0ecrieyeHue
1 2 3
MopaenupoBanue cucteM B cpene Simintech 4 21,22
Br16op u onpeneneHue napamMmeTpoB SMITUPUICCKON 3aBUCIMOCTH 4 17
Pa3paboTka MOzieTIel METOIOM COCPEJOTOUEHHBIX MACC 4 18
Paspabotka mporpamm B pemakrope Mathcad mis mccnenoBanus cratu- 4 19

YCCKUX U TUHAMHYCCKHX MOIICHCP’I

IlepedyeHb 1a00pPATOPHBIX PAOOT: yyeGHBLIM ILIAHOM HE HPEAYCMOTPEHDI

3amaHus I CaMOCTOATEIbHOI Pad0ThI CTYACHTOB

Bomnpocsl 111 caMOCTOATEIbHOTO U3y4YeHus (3a1aHus)

Bcero
4acoB

Y4yeoHO- Me-
TOAMYECKOE
odecrmeyeHue

1

2

3

MareMaTHueCKue MOJICTH U CHCTEMBI YITPABICHHS:

1. [lerepMHUHUPOBAaHHOE YIpaBJICHHE: aHATMTUYECKUE METOJIbI, YHCIICH-
HBIE METOJIBI

2. 3ajaua OLEHKH: (pUIbTpalysl, 3a7ja4a NPOrHO3UPOBAHUSL.

3. 3agaya uneHTU(UKATUU

4. 3ajada CTOXaCTUYECKOTO YIpaBJIECHUS

5. 3aaua aJanTUBHOTO YIPaBICHUS

13

1-16

MonenupoBaHHe cirydallHbIX IPOLIECCOB.

1. O6mue meTop! HOpMHUPOBAHUS MOJEINIEN CIIy4aliHbIX TPOLIECCOB

2. Mozienu rayccoBbIX IIPOLIECCOB

3. TunoBble HETAyCCOBCKUE MPOLECCHI C 3aBUCUMBIMH OTCUETaMU

4. IIpou3BOJIbHBIE HETAYCCOBCKUE MPOLECCHI C 3aBUCUMBIMH OTCUETaMHU
5. MHOrOMepHBbI€ CTAllMOHAPHBIE HOPMAJIBHBIE CIIy4alHbIE IIPOLIECCHI
6. MapKOBCKHE NTPOLIECCHI

7. MatemaTtnyeckue MOJIENIN COOOIIEeHU

26

1-16

MopenvpoBaHue OJHOMEPHBIX CHCTEM YIPABIEHUS B NEPEMEHHBIX CO-
CTOAHUS.

1. [IpencraBienne Mojemeil B BEKTOPHO-MAaTPHUHOM Gopme.

2. Cxembl monenupoBanus. [Ipsmoe nporpammupoBanue. [lapamnensHoe
Y TIOCJIEIOBATENBHOE MPOrPaMMHUPOBAHUE.

3.IIpeobpazoBanue momo0wus.

4. MeTtoJbl penieHus: ypaBHEHUs! COCTOSIHHSL.

13

1-16

MeTom070THs KOMIIBIOTEPHOTO MOJICTUPOBAHUS

1. KommsroTepHast MOZIEIb: KiacCUpUKAIIUsI KOMITBIOTEPHBIX MOJIEINEH,
pa3paboTKa KOMITBIOTEPHON MOJIETN

2. IIpocTpaHCTBO COCTOSIHUI: YIPaBIsieMOCTh COCTOSIHUM, Hab01ae-
MOCTH COCTOSTHUH, SKBUBAJICHTHOCTH COCTOSTHHUH.

3. YrpaBneHue BpeMeHeM: BU/IbI IPE/ICTABIICHUS] BPEMEHH, OPraHU3alus
MOJICIbHOTO BPEMEHH

4. Mopenu mapaieTbHbIX CUCTEM: B3aUMOJICHCTBUE Yepe3 COOBITHS, aK-
TUBHOCTH OJIOKOB, TPAH3aKTHOE B3aMMO/JICHCTBHE, arperaTHOE B3alMO-

26




JNICUCTBHUE
5. MopenupoBaHue KBa3unapaiebHO 00paboTKH, MOACTUPOBAHNE

TPaH3aKTOB

TexHONOTHST U TPUMEpPHI CO3JaHUS MMHUTAIMOHHBIX MOJENEW B cpeae| 17 14
AnyLogic 8.3 u Ha 6a3e mporpaMmMHoOro Komruiekca iWebsim.

S3pik mMozpenupoBanusi GPSS: cunTakcue, 0cOOEHHOCTH MPUMEHEHHS, 17 13

BO3MOYKHOCTH IIPUMEHEHUS A3bIKA [UIs UCCIIEIOBAHMS PA3IMYHBIX CUCTEM
¥ 00bEKTOB, CTATUCTHUECKUH aHAIN3 PE3yIHTaTOB MOJICIUPOBAHUS

PacuerHo-rpauuyeckasi padoTa He npeaycMoTpeHa yueGHBIM MIIAHOM
KypcoBasi padoTa ne npexycmorpena yueGHbIM IIAHOM

Oo0pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu peanusamuu y4eOHOro Marepuaga Kypca HCIOIb3YIOTCS Pa3iIM4YHbIE 00pa30BaTENIbHBIC
TEXHOJIOTUH, CIIOCOOCTBYIOIME CO3/IaHUI0 aTMoc(epbl CBOOOJHONW M TBOPYECKOH AMCKYCCHM Kak
MEX]y MpernojaBaresieM U CTyJIeHTaMHU, TaK U B CTyAeHYecKo# rpymme. Llenplo npu 3ToM siBIsercs
BbIpa0OTKa y CTYJIEHTOB HAaBbIKOB M KOMIIETCHIIUH, O3BOJISIOIMX CAMOCTOSITEILHO BECTH HCCIIe10Ba-
TEeJIbCKYIO M HayYHO-TIelarOrMYecKyro paboTy.

[TpakTHueckasi MOAroTOBKA IpPU pealn3aluu yueOHOW AMCLUUIIIIMHBI OPraHUu3yeTcs MyTeM Ipo-
BCACHUA NMPAKTHUYCCKUX SaHﬁTHﬁ, npeaycMaTrpuBarOmmx y4acTue 06yqa10nmxca B BBIIIOJTHEHUHU OT-
JETBHBIX AJIEMEHTOB PadOT, CBA3aHHBIX C Oyaymiei mpohecCHOHATBFHON e TEbHOCTHIO.

HpaKTI/I‘ICCKaﬂ IIOArOTOBKa TaKXXC BKIIOYACT B ce0s1 3aHsATHUSA JICKHMOHHOI'O THIIa, KOTOPBIC
IpeJycMaTpUBaloT nepenady yueOHoi nHpopmanuu o0ydyaromuMmcs, HeOOX0IMMOM IS OCIeayoLe-
'O BBIIIOJHEHUS paldoT, CBSI3aHHBIX ¢ Oyaymiei npodeccuoHaIbHON AEATEIbHOCTHIO.

AyIUTOpHBIE 3aHATHS MIPOBOJATCS B BUIE JIEKIMH ¢ ucnoib3zoBaHueM 11K u kommbroTepHOro
IPOEKTOpa, NPAaKTUYECKUX 3aHATUH, ¢ ucnoib3oBanueM [IK mpu mpoBeneHnn pacyeToB U MOAENUPO-
BaHMA. CaMOCTOsITENbHAS PaboTa CTYIEHTOB IIPOBOAUTCA 110Jl PYKOBOACTBOM IIpENojaBaTelei, ¢ oka-
3aHUEM KOHCYJ'II)TaHI/II\/'I W IIOMOIIIH ITPU MOATOTOBKE K KOHTPOJIbHBIM pa60TaM, BBIIIOJTHEHUHN JOMAaIIHUX
3a/1aHHM.

DoH/ OLIECHOYHBIX CPECTB

q)OH,Z[ OLCHOYHLIX CPEACTB IO AUCHUIIJIMHE oOecreynuBaeT IMPOBEPKY OCBOCHUA TNIAHUPYCMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIINNA U UX UHAUKATOPOB) MOCPEICTBOM MEPONPHUATUI TEKYILETo, py-
OEeKHOro U IMPOMEKYTOUHOTI'O KOHTPOJIA IO AUCHUILIINHE.

CBs13b MCKOY (I)OpMI/IpyeMBIMI/I KOMIICTCHIWAMU U q)OpMaMI/I KOHTPOJI UX OCBOCHUS ITPEACTAB-
JieHa B CJIEAYIOIIEH TalIuIe:

HaumeHnoBanme KOHTPO- HaumenoBanwue
Kon u HanMeHOBaHME HHIUKATOPA J10-
Ne /1]  nmupyemsbIx pa3nenos (Te- . OIICHOYHOTO CPeJI-
CTH)KCHUS KOMITCTCHITHIA
MBI) CTBA

Bxo/1HOM KOHTPOJIb

Bormpocsl BXogHOT0
KOHTPOJIs (YCTHO)
ATTecranus pas3/ienoB, TEKYIIMN KOHTPOJIb YCIIEBAEMOCTH

1 BxonHOM KOHTPOJIb

2 OCHOBHbIE TOHATHUSI MOJIE- 3-VKE-1 V-VKE-1 B-YKE-1 [TpakTuueckas pabota
JIMPOBAHMS MTPOIIECCOB U 3-TTK-1, V-TTK-1, B-TIK-1. 1
CUCTEM [TpakTuueckas pabota

3-I1K-2.1, V-TIK-2.1.

2




Konnoksuym 1 (miuce-
MEHHO)
3 MoenupoBaHue Ha MaK- [TpakTndeckas padora
POYPOBHE 3-VKE-1, Y-YKE-1, B-VKE-1, 131 .
3-TIK-1, V-ITK-1, B-ITK-1. y pakTHdeckas pabora
3-T11K-2.1, V-IIK-2.1
Komnoksuym 2 (miuck-
MEHHO)
[TpoMexxyTodHast aTTeCTaIHs
4 DK3aMeH 3-YKE-1, V-YKE-1, B-YKE-1, Bormpocsl k 3k3aMeny
3-1IK-1, V-IIK-1, B-TIK-1. (TMCHMEHHO)
3-T1K-2.1, V-IIK-2.1.

OrneHoOYHbIE CpeCTBA AJIsi BXOJIHOTO KOHTPOJISL MPEICTABISAIOT OO0 BOMPOCHI, KOTOPHIE 3a/1a-

I0TCS CTYJICHTaM B YCTHOU (hopme.

CKHUX KOHTPOJIBHBIX SaﬂaHI/Iﬁ n YCTHBIﬁ OIIPOC 110 pE3yJibTaTaM HUX BBIIIOJIHCHUS.

B xauecTBe OILIECHOYHOI'O CpeAcCTBaA TCKYLICTO KOHTPOJIA UCIIOJIB3YHOTCA BBIIIOJIHCHUC ITPAKTHYC-

B kadecTBe OIeHOYHOIO CpeaAcCTBA aTTCCTAallMU Ppa3ZCJIOB UCIIOJIB3YIOTCS BOIIPOCHI KOJIJIOKBUY-

MOB | U 2 COOTBETCTBEHHO, a JJIsi MPOMEKYTOYHOM aTTECTALIMH MPEITYyCMOTPEHBI TEOPETUUYECKUE BO-

IIPOCHI.

Sk~ wdE

RRO©oOoNoO~WNE
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12.
13.
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ITo utoram O6y‘I6HI/I$I IMPOBOJAUTCA 9K3aMCH B IMCbMCHHOM BHU/IC.

Bonpocbl BXOJHOT0 KOHTPOJIsI
ITpumepsl Mozesel 00BEKTOB U CUCTEM.
OcHOBHBIE 3aKOHBI (QU3UKH (IIPUMEPHI U3 PA3TMYHBIX PA3/ICIIOB).
Knaccugukanus 4ucieHHbIX METOJIOB.
MareMaTnueckoe OIMCaHNUE CUCTEM.
MeToapl ONTUMH3ALIH.
MeTo bl ONTUMAIBHOTO YIIPABIICHUS.

Bonpocs! kosokBuyma Nel
JlaTb KpaTKue ONpEeENICHUs TOHATUIM MOJEIb U MOJEINPOBAHHUE.
Kaxkue cBoiictBa numeet mojens? Kakas mo Bamemy Haubosee BaxkHast 1 mouemy?
B yem ocoOeHHOCTh MaTepuanbHOTro MojienupoBanus? Kakue pa3HOBUHOCTH BbI 3HaeTe?
[Ipunymaiite coOCTBEHHBII MpUMEpP aHATIOTOBBIX MOJENEH.
Ha xakue Tumsl pasgensercs uaeaabHOe MOJAECIUPOBaHUE?
Uto MokeT ObITh HCIIOJIB30BAHO B KAYECTBE MOJIEJIel 3HAKOBOT'O MOJIETUPOBAHUS?
JlaiiTe onpeneneHe MaTeMaTUH4eCKOro MOAECIMPOBaHUS.
[IpuBennTe mpuMepsl MOAEIIEH MATEMATHYECKOTO MOJIETUPOBAHMS.
IIepeunciuTh dTaAIBl IOCTPOCHUS MOJECIIEH.
B uewM 3akmrouaeTcst npoBepKa aleKBaTHOCTH MOJIENN U KaK OHA BBIITOIHAETCS?
Kakue npenmyniecTsa aHaTMTUUECKOTO ¥ YUCIEHHOTO METO/Ia pEIIeHUs?
Kaxkoe onpenenenne MOKHO 1aTh HMUTAIIAOHHOMY MOJIEITMPOBAHUIO?
UYro Ha3pIBaeTCAd NMUTALMOHHON MOJENIBIO?
B kakux cinyyasx npuberaroT K MMUTAIIHOHHOMY MOJIEIUPOBAHUIO?
B uem 3akmrouaercs 1enb IMUTALlMOHHOTO MOJIETTMPOBAHUA?
[Iepeuncinre pa3HOBUIHOCTH UMUTALUN?
B yem oTanuue nosHoro (pakTOpHOTO IKCIEPUMEHTA OT IPOOHOT0?
. Urto o3HaYaeT 0 HO-, IBYX- U MHOTO()AKTOPHBIN aHAIH3?



CTyzneHT Ha KOJJIOKBUYME AAaeT OTBETHI HAa 10 BOIIPOCOB M3 MPUBEAECHHOIO BbIIIE NEPEYHS. 3a

Ka)KJIbIN TIPaBUIIBHBIN OTBET Hauucisercs 0,5 6aminoB. MakcuMaabHO 32 KOJUIOKBUYM - 5 OaJIJIOB.

IlIkana ouenuBanus pasuena 1

Texkyuuii KOHTPOJIb YCIIeBAEMOCTH ATTecTauus pasaesa MakcuMaabHbIi / MUHHU-

MaJIbHBII 0aJUT 1)1 aTTecTa-
UM pa3aena

[Tpaktuyeckas padora 1 - 10 6amnoB Komnoksuym 1 - 5 6. 25 Gamnos /
ITpakTuueckas padora 2 — 10 6amnoB 15 6amoB

Bonpocs! kostokBuyma Ne2

1. Kakumu MetogamMu MO>KHO BBIJICIUTh JUCKPETHBIE 3JIEMEHTHI U3 CIUIOIIHOM cpebl?

2. Kaxkue snemMeHThI BBIICISIIOT B METOE COCPEAOTOUCHHBIX Macc?

3. Kakue ypaBHeHMs Ha3bIBAIOT KOMIIOHEHTHBIMU, & KAKUE TOMOJIOTUYECKUMU?

4. Kak 3anucpiBatoTcsi KOMIIOHEHTHBIE M TOTIOJIOTUYECKUE YPABHEHUS JIJIsl BCEX BHJIOB CUCTEM?
5. Kakue Bam u3BecTHbI rpadudeckue GopMBbl MIPEICTABICHHS MATEMAaTHIECKUX MOIETEi?

6. [To kakOMy TIpaBUITY CTPOUTCSI OPUEHTHPOBAHHBIN Tpad?

7. [Tosicuute Ha mpuMepe y3710BOi MeToT HOPMUPOBAHUS MOJIETIH.

8. B yem 3akitoyaercs KaueCTBEHHBIN aHAIN3 MaTEMaTUYECKOW MOIEH?

0. Kakumu cOCTOSHUSIMU OMMCHIBACTCSI CTATUYECKHHN PEXUM (DYHKIIMOHUPOBAHHS TEXHHUUECKOMN
CUCTEMBI?

10. Kakwue 3agaun pemaroTcs npu aHaJIM3e CTaTUYECKOTro peskuma?

11. Kak ¢popmynupyercs anroputm uucieHHoro metoga Hoerotona?

12. Uro sBiIsSIETCS CIIEKTPOM MaTpuiibl SAxoou?

13. Kak oueHuTh yCTOWYMBOCTD YUCIEHHOTO MeToAa?

14, B yewm 3akitoyaercs aHanM3 CUCTEMBI B IMHAMUYECKOM peskuMe?

15. Kax ¢popmynupyercs anroputm HesiBHOro MeTo1a Diinepa?

CTyneHT Ha KOJIJIOKBUYME AaeT oTBEThl Ha 10 BOIPOCOB M3 MPHUBEAECHHOTO BbIIIE NEpeyHs. 3a

KKl TPaBUIIbHBIN O0TBeT Hauucnsercs 0,5 6amioB. MakcuManbHO 32 KOJJIOKBUYM - 5 OalioB.

IIkana oneHuBaHus pa3uena 2

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH ATTecTauus pasaesa MaxkcumajibHblii / MUHU-

MAaJIbHbIN 0411 1J19 aTTecTa-
MU pa3jena

[TpakTtryeckas padora 3 - 10 6amioB Konnoksuym 2 - 5 6. 25 Gansnos /
ITpakTnueckas pabora 4 — 10 GannoB 15 6amnoB

w

Teopernyeckne BONPOCHI Ha IK3aMeH.
[Tonsitue monenupoBanus u moaenu. CoiicTBa mozene. Haznauenue moseneit (tienu u 3aaa-
YM UCCIIEI0BAHUA).
Bunsl MonenupoBanus. MaTeMaTnyeckoe MOJIEINPOBAaHUE.
Knaccugukanus MmareMaTH4ecKiX Mozemnei
CopepxarenbHasi OCTaHOBKA 3a7aun. KoHIenTyanbHas MOCTaHOBKA 33aJjaud MOJIETUPOBAHUSI.
MaremaTHueckasi MOCTaHOBKA 3a/1a4d, (opMaiu3anus mnporecca (GyHKIMOHHUPOBAHUS CHCTe-
MBI.
KavecTBeHHBIN aHAIM3 M NMPOBEPKAa KOPPEKTHOCTH MOJIENU, TPEOOBaHMS, MPEIbIBIsSEMbIE K
Mozenu. Beibop u o6ocHOBaHME BRIOOpA METO/Ia UCCIIEIOBaHMs Mojienn. Peanuzamnus Mmarema-
TUYECKOW MOJIETH B BUJIE€ ITpOrpaMMsl i1t DBM.
[IpoBepka anexBatHOCTHM Mojenel. [IpakTudeckoe HCIONB30BaHHE MOCTPOEHHOM MOJENH U
aHaJIN3 pe3yJIbTaTOB MOAEINPOBAHUS
NMuTanus Kak HHCTPYMEHT MCCIIEI0BAHUS CIOXKHBIX CUCTEM
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30.
31.

32.

Meroaonorust MOCTPOCHUSI UMHUTAILIMOHHBIX MOJIENEN M OpraHu3anus UMUTALUOHHBIX HKCIIe-
pumenToB. [loaroroBka nanHbix. MeToAbI BOCIPOU3BEAEHUSI BXOJHBIX BO3/ACCTBHIl. MeToau-
KM ITIOCTPOEHMSI UMUTALMOHHBIX MOJIETIEH

[TnanupoBanue sxcriepumenTa. [1omHbIN (GaKTOPHBIA SKCIEPUMEHT

JpoOHBIN (haKTOPHBII SKCIEPUMEHT

[IpoBenenue u 06paboOTKa Pe3yabTAaTOB IJIAHUPOBAHUS IKCIIEPUMEHTOB

O6pabotka pe3ynbraTtoB. OqHOPAKTOPHBIN aHATH3.

JIByX- 1 MHOTO(DaKTOPHBIN aHATN3

Pazpabotka mozeneit MakpoypoBHs. KOMIOHEHTHBIE YpaBHEHUS YIPYIHUX, IUCCHIIATUBHBIX H
MHEPLHMOHHBIX 3JIEMEHTOB, TOIOJIOTMYECKUE YPaBHEHHUs B 00LIEM BHIE.

KomIoHeHTHBIE U TOMOJOTHYECKHUE YPABHEHUSI MEXAHUYECKOU U DJIEKTPUUECKOU CHCTEMBI.
KoMnoHeHTHBIE U TOMONOTrMYECKNE YPAaBHEHUS THIPABINYECKON U TEIIOBOM CUCTEMBI.

®opmsbl npencTaBieHus mMoaenei. I'paduueckue oToOpakeHUs: BCeX THIOB 3ieMeHTOB. [lo-
CTPOEHHUE TUHAMUYECKOU CXEMbI MOJEIH.

I'padsl 1 oprpadsl, TpaBuIa HOCTPOCHHUS.

Marpuunas dopma npeacrasieauss MM IlpaBwio GpopmMupoBaHus MaTpUIlbl MHIUISHIIMNA HA
OCHOBE oprpada cucTembl

VY3noBoii metoa ¢popmupoBanuss MM. OcHOBHBIE 3aBUCIMOCTH U MIPUHIIMIIBI y3JI0BOTO METO/Ia
(dbopMHUpOBaHUS JMHAMUYECKON MOJICIIH.

CtpykrypHO-MaTpu4Hblii MeToA dopmupoBanus MM. OCHOBHbIE 3aBUCHUMOCTH W TPUHIUIIBI
CTPYKTYPHO-MaTPUYHOTO METO1a (OPMHUPOBAHUS THHAMHYECKOW MOJIEITH.

MeTton pyHKIMOHAIBHO -3aKOHYEHHBIX 3JIeMEHTOB. OCHOBHBIE 3aBUCUMOCTH M MPUHIUIIBI Me-
TOAA..

KauectBennsiii anann3z MM . [lonsitue matpuiibl SIkoOu, npaBuio GOpMUPOBAHUS AJIS TUHEH-
HBIX U HEJTMHEHHBIX CUCTEM.

[lonsTHe crekTpa MaTpUIbl, aNTOPUTM €ro pacuera (COCTaBJICHHE XapaKTEPUCTHUECKOTO
YpaBHEHHUsI, pacueT COOCTBEHHBIX 3HaU€HUH ). 3aKOHOMEPHOCTH CBOMCTB CUCTEMBI B 3aBUCUMO-
CTH OT 3HAQUYEHMI CHEKTpa.

Meroapl aHanmM3a CTaTUYECKUX Mojeneld. UnclieHHbIe METObl PEIICHUsI CUCTEM airedpaunde-
CKMX JINHEMHBIX YPABHEHUN.

00630p uncnenubix MerogoBMeton HeroToHa.

[IpsiMble METOIBI pEIIeHUs CHUCTEM JIMHEHHBIX anreOpanmdeckux ypaBHeHUH. O030p MpsSMBIX
METO/IOB.

Meton 'aycca. OcoO€HHOCTH U aITOPUTM aHATN3a JIMHEHHBIX U HETUHEHHBIX CHCTEM.

AHanu3 nepexoaHbIX MpoueccoB. YnciaeHHsle MeToabl uHTerpupoBanus OY. [Tpunuun vuc-
JIEHHBIX METOJIOB UHTETPUPOBAHUSI.

Koneuno-paznoctras anmpokcumariusi. O630p METOOB.

[TorpemrHOCTH M yCTOMYMBOCTh YMCIEHHBIX METOJIOB MHTErpupoBaHus. CocCTaBIsOMIME MO-
IPEUIHOCTEN YHCIEHHBIX METO/10B. BpIOOp 11ara MHTErpupoBaHusl.

SIBHBIN 1 HEABHBIM MeTo Diinepa. AnroputM meroaa. [Tpumepsr.

DK3aMeH MPOBOAUTCA B MUCbMEHHON (popme, myTeM OTBETa Ha 2 BOIpPOca U3 BBILIETPUBEIECHHOTO
nepeyHsi BOnpocoB. [Ipu 3ToM orieHUBaeTCsl MPaBUIHLHOCTh U TOJTHOTA OTBEeTa. MaKCUMAaIIbHBIN Oast
3a 3a4eT — 50 6aywtoB (25 6aysToB 3a KaXkIbIi BOTIPOC).

Ikana oueHUBAHUA IK3aMeEHA
1o aucuunanae «MojaeaMpoBaHue MPOLECCOB U CHCTEM)

Bbanawbl Ouenka TpeGoBanus kK 3HAHUAM
(uToroBoit (0as1 32 OTBET HA
PEUTUHTOBOU IK3aMeEHe)
OLIEHKH)
90-100 «OMIUYHON OneHKa «OTJIIMYHO» BBICTABISAECTCA CTYACHTY, €CIH OH




45-50 OoTBeTHJI Ha 95% BOIPOCOB IK3aMEHAITMOHHOTO OMIIETA,
B KOTOPBIX IMOKa3aj TIyOOKHE M TPOYHBbIC 3HAHUS TIO0
pasgenam mucHMIUIMHEL. [Ipu 3TOM HE 3aTpymaHseTcs ¢
OTBETOM TIPY BUJOM3MCHECHUH 3aJJaHUM.

70-89 «xopouioy OrneHka «XOpOIIO» BBICTABISETCS CTYACHTY, €CIM OH
35-44 oTBeTUI Ha 75% BOMPOCOB AK3aMEHAIIMOHHOTO OWieTa,
B KOTOPBIX IMOKa3al TIyOOKHE M TPOYHBIC 3HAHHS TI0
paznenaM TUCIUIUIMHEL. [Ipu 3TOM HE TOmyCcKaeT cyie-
CTBCHHBIX HETOUYHOCTEH B OTBETE HA BOIPOC.

60-69 «yooeremsopumenvioy | OLEHKA «yTOBICTBOPUTEIHLHOY BBICTABIISETCS CTYICHTY,
30-34 eciau oH oTBeTWw] Ha 60% BOMPOCOB 3K3aMEHAIIMOHHOTO
omiera, B KOTOPBIX IMOKa3al TyOOKHEe W MPOYHBIC 3HA-
HUS TI0 pa3jieiaM JUCHUIUTMHBL [Ipu 3TOM He ycBOMI
BCEX JeTalied, JOMyCKAaeT HETOYHOCTH, HEIO0CTATOYHO
MpaBUIbHBIE (OPMYIIUPOBKH, HAPYIICHUS JIOTUYCCKOMN
MTOCJICZIOBATEIILHOCTH B U3JI0KEHUHN MaTepHaia.

Menee 60 | «neyoosnemsopumenvroy | OllCHKA «HEYIOBJICTBOPUTEIHLHO» BBICTABISCTCS CTY-
menee 30 JICHTY, KOTOPBINA OTBETHI MeHee 60% BOMPOCOB dK3aMe-
HAI[MOHHOTO OWJIeTa, B KOTOPBIX HE MOKa3al TiyOOKHe U
MIPOYHBIC 3HAHUS IO pa3jiesiaM JUCIUTLINHBL.

YueOHO-MeTOAM4YeCKOe U HHGPOPMAILMOHHOE oO0ecrneyeHre Y4eOHOMl AUCIHU-
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MeTtoanyeckue YKa3zaHusA:

17. Medenora FO.A. Beibop u omnpeseneHre napaMmeTpoB SMITMPHIESCKON 3aBUCHMOCTH. — baako-
Bo: BUTU HUAY MUDU, 2020 — 16¢.

18. Medenona I0.A. Pa3zpaboTka Mojeneir METOIOM COCpeI0TOUEHHBIX Macc. — banmakoBo: BUTU
HUAY MUDU, 2020. — 20c.

19. Medenona KO.A. Pa3zpaboTka nporpamm Uil “cciaenoBaHusi Mojenei B pegaktope Mathcad. -
bamakoso: BUTU HUAY MU®DU, 2020. — 20c.

[Iporpammuoe obecrnieuenue u UHTEpHET-pECYpCHI:

20. «Mathcady;
21. «Simintechy,
22. https://help.simintech.ru/#o_simintech/o_simintech.html - cipaBounas cucrema SimInTech.

MaTepuajibHO-TeXHHMYECKOe o0ecredeHue y4eOHOM M CIUITHHbI

JlexumoHHbIE 3aHATHS MPOBOJATCS B CIEUUAIM3UPOBAHHBIX ayJAUTOPUSX, OCHAILEHHBIX MYJb-
TUMEIUIHBIM o0opynoBaHueM. IIpakTuueckue 3aHATUS NPOBOJATCA B ayAUTOPUSX, OCHAILIEHHBIX
KOMIIBIOTEPAMH.

Jis n3yyeHust JUCUUIUIMHBI UCTIOIb3YIOTCS 3JIEKTPOHHbIE OMOIMOTEKH:

- 3JIEKTPOHHO-0nbOMoreynas cuctema HUAY MU®U (cBunerenbcTBO 0 TOCy1apCTBEHHOM pe-
ructparuu 0a3bl gaHHbIX Ne 2012620735 ot 01.08.2012 r.) 6e3 orpaHnueHus] KOJIUYECTBA MMOJIH30BA-
Tenel u 6e3 orpaHuYeHHs CpoKa MCIIOIb30BaHMSI PECYPCOB;

- 2JIEKTPOHHO-0MOIMOoTeyHast cucteMa «KOHCYIbTaHT CTyAeHTa» (0OIIEeCTBO ¢ OTPaHUYEHHOU
otBeTcTBeHHOCTHIO «Ilomutexpecype»). JJorosop Ne 12-21-910 ot 16.07.2021 r. Ha mpenocTaBieHne
JOCTyNa K JIEKTPOHHOU OmOinoTeke K Komruiektam «MenunuHa. 3npaBooxpanenue. basosas ko-
nexusa», «Kaurn m3garenscrBa «DeHukcey, «M3marensckuii oM MOMM», «KHUTH H3aTenhLCTBA
«IIpocnexkr»: «MIHOCTpaHHbIe A3bIKM» 1O 31.08.2022 1.;

- 3JIEKTPOHHO-OMOIMOTeuHast cucteMa «AOyke» (roroop Ne 09-21-910 ot 02.07.2021 r.) Ha
npenocrasieHue goctymna no 31.08.2022 r.;

- 3JICKTPOHHO-0MOMMoTeuHas cucrema «JIauby» (morosop Ne 10-21-910 ot 16.07.2021 r. ToJIBKO
Ha KHUTH U3/1aTenbCcTBa «JlaHb») Ha mpegocraBieHue nqocryna mo 31.08.2022 r.;

- 3JICKTPOHHO-OMOIMoTeuHast cuctema «Jlaub» (moroBop Ne 11-21-910 or 16.07.2021 r. Ha
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KHUTU JPYTUX HW3IaTeNbCTB-MAPTHEPOB HU3NATENbCcTBa «JIaHb») HaA MPENOCTaBICHUE OCTyMHa IO
31.08.2022 r.;

- 371eKTPOHHO-GubMHoTeuHas cuctema «FOPAUT» (norosop Ne 13-21-910 ot 30.08.2021 1.)
Ha npenocrasieHue goctyna no 31.08.2022 r.;

- DIEKTpOHHO-OnbIMoTeyHast cucrema «KoHcynbranT Bpaday (moroop Ne 5S90KB/05-2021 ot
01.06.2021 r.) Ha nmpenocraBienue noctymna mo 06.08. 2022 r.;

- aneKkTpoHHO-OnOMoreynas cuctema «BOOK.ru» (moroBop Ne 56 ot 21.06.2021 r.) Ha
npeaoctaiienune aocrymna mo 31.08.2022 r.;

- Hay4Has 3JeKTpoHHas OuOnmoreka «elibrary» (morosop Ne SU-353/2022 ot 14.12.2021
r.) Ha mpeaocTraBiieHue gocryna mo 31.12. 2022 r.

- MEeXIyHapoaHbIi oHnaiiH pecypc ProQuest (morosop Ne 19-21-910 ot 18.10.2021r.) Ha

npeaocrapiienre gocrymna no 30.11. 2022 r.

y‘l66HO'MeTOIlH‘IeCKI/Ie PEKOMEHIAIUNA NJIAA CTYACHTOB

1. Vkazanus Juist IpocaylIMBaHuUs JIEKIUH

[lepen HayanoMm 3aHATHI BHUMATEIbHO O3HAKOMHUTHCS C YYEOHBIM IJIAHOM MPOBENCHUS JIEK-
MU U CHUCKOM PEKOMEHI0BAaHHOM JIUTEPATYPHI.

[lepen mocemnieHneM O4YepETHON JEKIIUN OCBEXKUTH B MAMATH OCHOBHBIC KOHIICTIIMU MPOiieH-
HOro paHee marepuaia. [loaroroBuThs npu HEOOXOAUMOCTH BONPOCH! Ipenoaasarento. He Hago ona-
CaThbCsl, YTO BOMPOCHI MOTYT OBITH TPOCTHIMH.

Ha nexnum ocHOBHOE BHUMaHHE CIEAYET YACNATh HEe popMysiaM U MaTeMaTHYECKHM BBIKJIAI-
KaM, a COJIePKAHUIO U3y4aeMbIX BOIIPOCOB, OMPEICIICHUSAM U TOCTAHOBKaM 3aj1au.

B nponecce nzyueHus JIEKIMOHHOTO Kypca HEO0X0AUMO 10 BO3MOXKHOCTH 4acTO BO3BpaIlaTh-
Csl K OCHOBHBIM IMOHSTHSM U METOJaM PEUIeHHs 3a/1ad (371eCb BO3MOKEH BBIOOPOYHBIN KOHTPOJIb 3HA-
HUH CTYAECHTOB).

XenarenbHO HCMONB30BATh KOHCIIEKTHI KLU, B KOTOPBIX MCIOIB3YETCs MPUHSATAs peno/ia-
BaTeJIeM cucTemMa 0003HaueHUH.

Jlna Gonee moApOoOHOTO M3YYEHUS Kypca ClelyeT paboTaTh ¢ pEeKOMEHA0BAHHBIMHU JINTEPATYP-
HBIMH UCTOYHUKAMH U BHOBB TOSIBIISTFOIIUMUCS UICTOYHHKAMH.

2. YKkazaHus A7 y4acTHsl B MPAKTUYECKUX 3aHITUAX

[lepen mocelieHneM ysACHUTb TEMY NMPAKTUYECKOTO 3aHATHUS U CaMOCTOSITENIBHO U3YYUTh TEO-
pEeTUYECKHEe BOIIPOCHI.

B xoHI11e 3aHaTHS TP HEOOXOAMMOCTH BBIICHUTH Y TIPETIOIaBaTENsl HESCHBIE BOITPOCHI.

OcHOBHBIE pe3ybTaThl BHITOJIHEHUS PA0OTHl HEOOXOAMMO pacIevyarars.

3. CamocTtosTenbHass paboTa CTYIEHTOB OOBIYHO CKJIAIBIBACTCS U3 HECKOJIBKHUX COCTaBJISIO-
IHX:

- paboTa ¢ TekcTaMu: y4eOHHKAMM, UCTOPUYECKUMHU IMEPBOMCTOYHHUKAMHM, JOMOJIHUTEIBHON
JTUTEPaTypoOii, B TOM YUCIIe MaTepraIaMi UHTEPHETa, a Takke MpopaboTKa KOHCTIEKTOB JIEKIIUA;

- HamMcaHue J0KJIaI0B, pedeparos;

- MOATOTOBKA K MPAKTUYECKUM 3aHSATHUSIM;

- IOATOTOBKA K 3K3aMEHY HEMOCPEACTBEHHO NEPe]] HUM.

Takum oOpazom, camocTosITeNIbHAsT padOTa CTYJACHTOB SBISETCSI HEOOXOIUMBIM KOMIIOHEHTOM
MOJIy4€HUs TOJHOLIEHHOTO BBICIIETO 00Opa30BaHMsL.

MeToauveckue peKOMEHAALMH [IUIS IIpenoaaBaTeien

1. Ykazanus ass npoBeACHUS JEKIUN

Ha nmepBoii BBOIHOM JIEKIMH CAENaTh OO 0030p colepKaHus Kypca U OTMETUTh HOBBIE Me-
TOJBI U TIOJIXOJIBI K PELICHUIO 3a/1a4, paCCMAaTPUBAEMBIX B KypCe, TOBECTH JIO0 CTYJACHTOB TpeOOBaHUS
Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipn moAroToBKe K JNEKIHMOHHBIM 3aHSATHUSM HEOOXOAMMO MPOIAyMaTh IJIAH €ro MPOBEICHUS,
COJIEp’)KAHUE BCTYMUTEIbHOW, OCHOBHOM M 3aKJIIOYUTEIBHOW YaCTH JIEKIIMU, O3HAKOMHUTHCS C HOBHH-



KaMu y4yeOHOM M METOJMYECKOM JTUTepaTyphl, MyOIMKalUiIMU MEPUOTUUYECKOM IMeyaTu Mo TeMe JIeK-
LMOHHOTO 3aHATHs. Y TOUHUTH IUJIaH MPOBEACHUS MPAKTHUECKOTO 3aHIATUA 10 TeMme Jekiuu. [lepen usz-
JIOKEHUEM TEKYIIEro JICKIIMOHHOTO MaTepuaia HallOMHHUTH 00 OCHOBHBIX HTOTaX, JOCTHTHYTBHIX Ha
npenpaymux gekusax. C 3Toil 1enbio 3a1aTh HECKOJIbKO BOPOCOB ayJAUTOPUU U OCYIIECTBUTH BBIOO-
POYHBI KOHTPOJIb 3HAHUSI CTYIEHTOB.

B xone NeKIMOHHOTO 3aHATHS MpEenojaBaTelib JOJKEH Ha3BaTh TEMY, yueOHbIE BOIPOCHI,
O3HAKOMHTb CTYAECHTOB C IIEPEUYHEM OCHOBHOM U JONOJIHUTEIBHOW JUTEPATyphl 110 TEME 3aHATHUS.
PackpsiBas copepkaHue yueOHBIX BOIPOCOB, aKIIECHTUPOBATh BHUMAHUE CTYJCHTOB HAa OCHOBHBIX Ka-
TErOpusiX, SIBICHUSAX U MPOLECCaX, OCOOCHHOCTSIX WX MPOTEKaHus. PacKphIBaTh CYyIIHOCTh U COJIEPKa-
HUE PA3JIMYHBIX TOYEK 3PEHUS M HAYYHBIX MMOJXOA0B K OOBSICHEHUIO TE€X WJIM WHBIX SBICHUI U Mpo-
LIECCOB.

CrnenyeT apryMeHTUPOBaHO 0OOCHOBATH COOCTBEHHYIO MO3ULIUIO IO CIIOPHBIM TEOPETUUECKUM
Bonpocam. [IpuBoauTe npumepsl. 3aaBarh M0 XOAY U3JI0XKEHUS JEKIMOHHOIO MaTepualla putopude-
CKHeE BOIIPOCHI U CAaMOMY JlaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALIUU MBICIUTEIHHON Jes-
TEJIbHOCTU CTYJEHTOB, IMOBBIIIEHUIO UX BHUMAHUS U UHTEPECA K MaTEpUAITy JIEKLIUH, €€ CONEPIKAHUIO.
[IpenogaBaTens q0MKEeH PyKOBOIUTH pabOTON CTYIEHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIHOHHOTO MaTe-
puana, MoAYepKUBAaTh HEOOXOAMMOCTh OTPAaXCHUsI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHHU H3ydaeMOn
TEeMbI, 0CO00 BBIIENsAA, KaTerOpUAIbHBIN amnmapaT. B 3akmoynTenbHOM YacTH JIEKIMH HEe0OXO0IuMO
copMyIHpoBaTh OOIIE BBIBOABI IO TEME, PACKPHIBAIOIINE COJCPKAHNE BCEX BOIPOCOB, MOCTABICH-
HBIX B JeKIUU. OOBSBUTH TUIAH OYEPEIHOTO MPAKTHUECKOT0 3aHATHUSA, JaTh KPaTKUE PEKOMEHIAIUH 110
[IOJITOTOBKE CTYAECHTOB K 3aHATHIO. ONpeaenuTh MECTO U BpeMsl KOHCYJIbTAllMU CTyJIEHTaM, I0KeaB-
IIMM BBICTYIIUTH C IOKJIaJaMU U pedepaTamu.

Ha nocnenneit nekiuu ynenuTh BpeMs il 0030pa HanOoJiee BaXKHBIX MOJIOKEHUHM, PaCCMOT-
PEHHBIX B Kypce.

2. Yka3zaHus 1715 NPOBEACHUS MPAKTUUECKUX 3aHATUN

Yetko 0003HaYUTh TEMY MPAKTUYECKOM PabOTHI.

OOcyauTh OCHOBHBIE TIOHATHUS, CBA3aHHBIE C TEMOU PabOTHI.

B mpouecce pemieHus 3agad BeCTH JAUCKYCCHIO CO CTYACHTaMHU O MPaBUIBHOCTH MPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMeyath CTYACHTOB, Han0oJIee aKTUBHO YYaCTBYIOLIUX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

B KoHI11e 3aHATHS 33aTh ayITUTOPUU HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB, MPOKOHTPOJINPOBATH
XOJI BBITIOJHEHUS PAKTHYECKON PabOTHI.

3.Yka3aHus 0 KOHTPOJIIO CAMOCTOSITEIbHON pabOThI CTY/IEHTOB

ITo ycMoTpeHuIo npenoaaBatess 3a/aHue Ha CaMOCTOSTENbHYIO pabOTy MOXKET ObITh MHMBU-
Nya’dbHbIM WM (PPOHTAIBHBIM.

IIpu ncnonab30BaHUM MHAMBUIYAIBHBIX 33JJaHUN TPeOOBATh OT CTYJ€HTA MMCbMEHHBIH OTUET O
MpoieTTaHHOM padoTe.

[Tpu mpuMeHeHHH (QPOHTATBHBIX 3a/laHUIl BECTU KOJUIEKTHBHBIE OOCYKIEHUS CO CTYJICHTaMHU
OCHOBHBIX TEOPETHUECKUX MOTOKEHHH.

C 1enbpro KOHTPOJIS KauecTBa BBIOJHEHHS CAMOCTOSITENIbHON paboThl TpeOoBaTh MHIUBUAY-
QJIbHBIE OTYETHI (IOMYCTUMO BMECTO MHUCHBMEHHOI'O OTYETa MPUMEHSATHh MHAWBHYyaJbHbIE KOHTPOJIb-
HBIE BOIIPOCHI).



[Tporpamma cocraBiena B coorBercTBuM ¢ TpedoBanusmMu OC HUAAY MUOU u yueOHBIM IIaHOM OC-
HOBHOHM 00pa30oBaTeILHON MPOrpaMMBbI 10 HampaBlieHuio moarotoBku 27.03.04 YnpapieHue B TEXHH-
YECKUX CUCTEMAX
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