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He.]'lb OCBOCHUA JUCHUIIJIMHBI

[TonroroBka K Hay4HO-HCCIIEOBATEIbCKON M CEPBUCHO-IKCILTYyaTallHOHHOW JeATeIbHOCTH,
CBSI3aHHOM C IIOCTPOEHHUEM M HCCIIEOBAaHHUEM MOJEIEH CHUCTEM YIIPaBIEHUsI C MCIOIb30BAaHUEM
MaTEeMaTHYECKUX METOJIOB U MHCTPYMEHTAIIBHBIX CPEICTB.

3aauy U3y4eHUs! TUCHUIUINHBIL:

- U3Yy4YUTb IPHUHLHUIIBI U METOAbl IOCTPOEHMSI M MCCIEAOBAaHUS MAaTEMAaTUUYECKUX MOAeei
0OBEKTOB U CHCTEM YIPABJICHUS;

- OBJIAJICTh HABBIKAMH MOJIETHPOBAHUS OOBEKTOB M CHUCTEM C MCIIOJIB30BAHUEM MPUKIIAJHOTO
MIPOrPaMMHOTO 00ECTICUCHUS;

- U3YYUTHh METO/BI SKCIIEPUMEHTUPOBAHMS U 00PaOOTKHU pE3yNbTaToB;

- chopMupoBaTh KOMITeTeHIIMH Y oOy4aroruxcs cornmacao OC HUAY MUOU.

JlucuuiuinHa H3Yy4aeTcsi B COOTBETCTBUM C mpodeccmoHanbHbIMU cTangaptamu: «40.011.

CrnenaiucT 1Mo HAay4YHO-HCCIIEIOBATEILCKUM M ONBITHO-KOHCTPYKTOPCKUM pa3paboTkam», «24.033.
Crnenanuct B 00JIaCTH KOHTPOJIBHO-U3MEPUTEIBHBIX PHOOPOB ¥ aBTOMATHKU aTOMHOM CTAHIHM.

Mecto qucuuiinHbl B ctpykrype OOII BO

Jnsa usyuenuss kypca «OCHOBBI MOJEIUPOBAHMUSI CHCTEM» K CTYACHTY HPEIbSBISIIOTCS
cleayromye TpeOOBaHMA: CTYAEHT JOJDKEH 3HaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX
IMCUUIUIAH; YMETh JIEMOHCTPUPOBATh HABBIKM HCIIOJB30BAaHMS 3HAHWNA (U3UKW M MAaTEMAaTUKH JUIs
peleHus 3a1a4 TEOPETHUECKOro M MPUKIAAHOTO XapakTepa; BIAJAETh METOAAMHU pELIeHUs 3ajad
aHaJM3a M pacyeTa XapaKTePUCTUK (PU3NIECKUX CHCTEM.

[lepeyeHb AMCUUIUINH, YCBOCHHE KOTOPBIX CTYIEHTaAMHU HEOOXOIMMO AJIsl M3y4eHHs ITaHHOM
mucuuIuiiHel: MaremaTrka, @usnka, Matemarnieckoe MmonenupoBanue, Mapopmaruka.

3HaHUs, NOJIY4YEHHbIE NPU OCBOSHUM JAUCLUIUIMHBI, HEOOXOAUMBI MPU W3YYEHUH AUCLUIUINH
«Teopust aBToMaTuueckoro ympaiieHus» (5,6 cemectpsl), «lIpoekTupoBanue cucreM ynpaBieHUs U
koHTposs» (7,8 cemectp), «lludpoBbie cuctempl aBTOMaTudeckoro ympasieHus» (7 cemectp),
«MlHpopMallMOHHBIE TEXHOJIOTMM B IMPOEKTUPOBAHMM CIOXKHBIX cucTeM» (7 cemecTp), HpHu
BBINIOJTHEHUM  BBIMYCKHOM  KBaJM(UKAIMOHHOW  pabOThl, a TakkKe TMpU  [POXOKICHUU
MIPOU3BO/ICTBEHHOH (TEXHOJOTHUECKON U MPEATUINIOMHOM ) TPAKTUKH.

OO6o0menHpie  TpynoBbie (QYHKIHUH, KOTOPHIE CMOXXET TMOJHOCTBIO WJIM  YacCTHYHO
IIPOJEMOHCTPUPOBATh CTYI€HT IIPU OCBOCHUH JAHHOM JHCLUIUIMHBIL:

- B/02.6. IIpoBenenue paboT no 0OpabOTKE M aHAIN3Y HAyYHO-TEXHUYECKOW MHpOpManuu U
pesynbratoB uccienoBanuii ([Ipodeccnonanbueiii cranmapt «40.011. Chnenmamuct 1o HaydHO-
HCCIIEIOBATENbCKUM U ONBITHO-KOHCTPYKTOPCKUM pa3zpaboTKam»).

- B/01.6. O6ecneuenue sxcruryatauuu CH, CA n annapatypsl CY3 Ha AC (IIpodeccronanbHblit
crannapt «24.033. Cneunanuct B 00JaCTH KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB M aBTOMATHUKH
aTOMHOM CTaHIIUM»).

Komnerenunun oOyuyawierocs, (popmupyemMbie B pe3yJbTaTe OCBOCHUSA

AUCHUIIJINHBbI
B nmnpormecce ocBoeHus OaHHOW JUCHUIUIMHBI y CTyA€HTa (GOPMUPYIOTCS CIEAYIOLIUE
KOMIIETECHIINH:

YHUBEpCaIbHbIE
Ko
A HanmenoBanue
KOMITETEHITH WNHaukaTopsl JOCTHKEHHUSI KOMIIETSHITHH
" KOMIICTECHIIH
VKE-1 Crnocoben 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX

HUCIIOJB30BaTh 3HAHUA | JUCHUIIINH, METOAbI MaTEMATHYCCKOI'O aHajin3a H
€CTCCTBCHHOHAYYHBIX MOACIIUPOBAHUA, TCOPETUICCKOI0 M SKCICPUMCHTAJIIBHOT'O
JAUCLMIIINH, HUCCICOOBaHUA




npuMeHsaTh  metonabl | Y-YKE-1 yMerh: nucnonb30BaTh MaTeMaTHUYECKHUE METOJIbI
MaTEMaTHUYECKOT O B TEXHUYECKUX IPUIIOKEHUSAX, PACCUUTHIBATH OCHOBHBIE
aHayM3a U | YUCIIOBbIE XapaKTEPUCTHKHU CIYYalHBIX BEJIWYHH, pPEIlaTh
MOJIEJIMPOBaHUS, OCHOBHBIE 337]aud MAaTEMaTUYECKON CTATUCTUKH; peIlaTh
TEOPETUYECKOTO U | TUIIOBBIE paCUETHBIC 33/1a4U
skcniepumeHTanbHoro | B-YKE-1 Bnaners: MmeTogamu MaTeMaTHUYECKOr0 aHAJIM3a U
UCCJIEIOBAHUS B | MOACTTUPOBAHHUSA; METOJAAMM pEUIeHMs] 3aJad aHaluza U
IIOCTaBJIEHHBIX pacyera XapaKTepUCTUK (PU3UUECKUX CHCTEM, OCHOBHBIMH
3aJadax npueMamMu  00pabOTKHM  AKCHEPUMEHTANbHBIX JAaHHBIX,
METOAaMu pPabOThl € NPUKIAJAHBIMA [POTPAMMHBIMU
MPOJYKTaMU
npodeccuoHanbHbIe
3agaun
po(eccuoHalIb Konn
p (b HOI71 O6’BeKT Him HaI/IMeHI(I)BaHI/Ie I/IH[[I/IKaTOpI)I JOCTHXKCHUS KOMIICTCHIIMN
JEeSITEIbHOCTH obnacts, snanus KOMIIETEHIIUH
(L)
ITocranoBka, CucreMmsl TIK-1 3-IIK-1 3Harb: MeTOALl HCCIIEIOBAHUS
NpOBEJCHUE U | CPelICTBa Crnocoben CHUCTEM U IJIEMEHTOB CHCTEM
obOpaboTka aBTOMATHU3allNH, ocymectBiaTh | Y-IIK-1  VYmers:  cucremarusupoBaTh
SKCIIEPUMEHTAN | YIpaBlieHUS, MOCTAHOBKY U | TIOJyYeHHbBIE JaHHbIE, COCTaBJISTh
BHBIX KOHTpOJIS, BBITIOJIHATh ONMCAHNUE IPOBOAUMBIX UCCIIEIOBAHUM,
UCCJICIOBAHUM | TEXHUYECKOTO SKCIIEPUMEHTHI | OJIMOTABIUBATh JAHHBIC JIJISI COCTABIICHUS
HaJl OOBEKTaMH | IMAarHOCTHPOBAHU | IO  TpPOBEPKE | 0030pOB M OTYETOB, OOOCHOBBLIBATH
npodeccuoHanp | s KOPPEKTHOCTH | IPUHUMAaeMble  MPOEKTHBIE  PEIICHUS,
HOM UH(POPMALMOHHOT | U BBITNIOJHATh 3KCIEPUMEHTBI IO IPOBEPKE
JESATEIIBHOCTH 0 obecrieueHus 3G GEKTUBHOCT | KOPPEKTHOCTH peIIeHUH
u pabotel | B-IIK-1 Bnagers: HaBbIKaMy IOCTPOEHUS
CUCTEM Mojenell 00BeKTOB NpOodecCHOoHaTbHOM
yIpaBlIeHUs JIeSITEIIbHOCTH c HCIIOJIb30BaHUEM
MHCTPYMEHTAIBHBIX CpPEICTB, HaBBIKAMU
TECTUPOBAHUS, OTIAJIKU U BepUPUKAUU
Okcruryaranust | O6opynpoBaHue IK-2.1 3-TIK-2.1 3Harh: Ha3HAYCHHUE, MPUHIIUATIBI
KOHTPOJIBHO- CUCTEM Crnocoben JeNCTBUS, MTapaMeTPbl, aITOPUTMbI pabOThI
WU3MEPUTENIBHBIX | aBTOMAaTU3alUuu, | OCYHIECTBIIATH | U3MEPUTEIBHOTO 000pyZ0BaHUS u
npuOopoB U | yIpaBJeHUs, KOHTPOJIb 000py/I0BaHUsI CUCTEM YIPABJICHUS; UMETh
aBromMatuku AC | KOHTpOI, TEXHUYECKOTOo | 0a30BbIE 3HAHUS B €CTECTBEHHOHAYYHBIX U
TEXHUYECKOTO COCTOSIHMSI M | TEXHUYECKMX 00JacTsX 1Mo Ipoduiro
JMarHOCTUPOBaHU | Oe30macHon JESTEIIBHOCTH.
1 skcruryatanuu | Y-IIK-2.1 YMers: aQHAJIM3UPOBATh,
UH(POPMALIMOHHOT | 000PYIOBaHUS | COCTABIATH u KOPPEKTHPOBATh
0 obecrieueHus KUIInA U | QyHKIMOHAJIBHBIE, CTPYKTYpHBIE u
anmapaTypsl [IPUHLIMIIAAIBHBIE DJIEKTPUUYECKHE CXEMBI
CVY3 aromHo# | m3meputenbHor ammapatypbl, CHU, CA;
CTaHLIUU 10JIb30BATHCS TEXHUUYECKON u
HOPMAaTUBHOM TOKyMEHTaluen.
B-I1K-2.1 Bnagets: HaBbIKaMu 00XOJOB U
JUATHOCTUKU COCTOSIHUSL 3aKPEIIEHHOTO
000pyIOBaHus; obecrneyeHreM
METPOJIOTHYECKOU IIOBEPKHU 51
nacnopruzauuu CHU u CA.




33[[21‘11’[ BOCIIUTAHUMA, P€AJTU3yEMbIC B pPaMKaX 0CBOCHUA TUCHUILIMHbI

Hanpasiaen | Co3nanme Hcnouab3oBanue Bosieuenue B
ue/ ycJ10BMii, BOCIIUTATEIbHOI0  MOTEHIHAJA | PA3HOILIAHOBYIO
eI o0ecreyuBaOIIUX | Y4eOHbIX QU CIUTIIAH BHey4eOHYI0
e TeJIbHOCTh
IIpodeccno | - bopmupoBanue 1. Ucnionb3oBanue 1. Opranmzanus u
HaJIbHOE Hay4HOT'O BOCIIUTATEILHOTO MOTECHIINAJIA MIPOBE/ICHHE
BOCIIMTAHHE | MUPOBO33pPEHUS, JUCLUTIINH KOH(EpEeHIIUH C IeIIbI0
KYJIBTYPBI IOUCKA | 00mIenpodeccHOHAIBHOTO MOIYJISl | MIOMCKA HECTaHIAPTHBIX
HECTaHJapTHBIX Ui GOopMHUpPOBAHHUS: pELIeHUI B KU3HU
Hay4HO- - IOHUMAaHUSI OCHOBHBIX HAYy4YHO-TEXHUYECKOTO
TEXHUYECKUX/ MIPUHIIMIIOB U CIIOCOO0B HAYYHOI'O | COOOIIECTBRa.
MPAKTUYECKUX MO3HAHUSI MUPA, Pa3BUTHL 2. Yyactue B IOJrOTOBKE
pelieHui, HCCIIE0BATEIIbCKUX KaueCcTB nyOuKaIuii B
KPUTHUYECKOTO CTYJICHTOB MTOCPEACTBOM UX BBICOKOPEHUTHUHTOBBIX
OTHOIIEHUS K BOBJICUCHUS B UCCIICAOBATEILCKUAE | PELEH3UPYEMBIX HAYYHBIX
UCCIIeIOBaHUSIM MPOEKTHI IO 00JIaCTSIM HayYHBIX U3JIaHUAX.
JKEHAYJHOTO FICCIIEIOBAHMIA; 3. GopmupoBaHHe
tojnka (B19) - CIIOCOOHOCTH OTHEIATh KPUTHICCKOI' O

HACTOAIIME HAYYHbIE
HCCIIEIOBaHMs OT JDKEHAYYHBIX
MOCPEJICTBOM IIPOBEJIEHHS CO
CTYJEHTaMH CEMUHAPOB, OTKPBITBIX
JIEKIIMH, KPYIJIBIX CTOJIOB;

- TBOPYECKOI'0 U KPUTHUECKOTO
MBIILITIEHUS], YMEHUS
paccMaTpuBaTh pa3InyHbIE
HCCIIEA0BAHUSA C DKCIIEPTHOMN
MO3ULMH TIOCPEICTBOM
00CYXXJI€HHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIEOBAHMIA.

MBIILUICHUS, TOCPEACTBOM
00CyXICHHS CO
CTyJIEHTaMH
COBPEMEHHBIX HayYHBIX
UCCIICIOBAaHUM U UHBIX
OTKPBITHH IIPU
MPOBEJICHUH KPYTIIBIX
CTOJIOB, CEMUHAPOB,
OTKPBITBIX JIEKIIUK U JIp.

CTpykTypa u cofep:kaHue Y4eOHOUH TUCUMILTHHBI
I[I/ICI_II/IHJ'II/IHa npenoaacTes CTyAC€HTaM B 5-om CCMECTPE. O6ma;1 TPYAOCMKOCTE AUCHHUIIJIMHBI
COCTaBJIACT 4 3aUeTHHIX equHMITEI, 144 ak. Jaca.

Kanengapubiil niian

Ne Ne HaumenoBanue pa3jaeia Buabl yuyeoHoii ATTeECcTa Makcu
P T (TeMbl) AUCHHUILINHBI AeAITeJIbHOCTH (B Yacax) nus MaJjb-
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1 paspen: OcHOBHBIC MOHATHS MOJEJIHPOBAHUS CHCTEM
1 1 Knaccudukanus moaeneit 15 2 13
Y BUJIBI MOJICITUPOBAHMS
1 2 OTanbl MaTEMaTHYECKOTO 15 2 13




MOACIINPOBAHUA

NMuraumnoHHoe 19

MOJCINPOBAHUC

13

DKCIEepUMEHTUPOBAHKE 19

00paboTKa pe3ysbTaTOB

u

13

Knl

25 0.

2 pasaesn: MoaeJupoBaHue Ha MaK

OYpPOBHeE

Pazpabotka moeneit 19 | 2 4/2

MaKpOYpPOBHS

13

15 2

KauecTBeHHbIl anaius

MM

13

Metoasl aHamn3a 21 2/2

CTaTUYCCKUX MO,Z[CJ'ICfI

17

10 AHaM3 nepexoIHbIX 21 2/2

TPOLIECCOB

17

Kin2

25 0.

Bu npomMe:KyTOUYHOI aTTecTAlINU 144 | 16 16/6

112

IK3aMeH

50 o.

Ki1 - xomtoxkBuym

Conep:kanue JIEKIIHOHHOTO Kypca

Tembl JeKkum.
Bomnpocel, oTpadarbiBaeMble Ha JIEKIMH

Bcero
4acoB

YyeoHo-

METOANYEeCcKoe
of0ecreuenue

1

3

Tema 1. Knmaccudukanust MOAEIEH U BUJIBI MOACIHPOBAHHUS

1.1 Tlonarue wmonenupoBanuss W Mojenu. CBoilcTBa MoAeei.
Haznauenue moseneit (1enu v 3a1a4u UCCIICIOBAHMUS ).

1.2 Bunpl monenupoBadusi. MaTeMaTHYECKOE MOJICITMPOBaHUE.

1.3 Knaccudukanust MaTeMaTHueCKiuX MOJIenei

1-16

Tema 2. DTanbl MaTeMaTUYECKOr0 MOJICTUPOBAHMS

2.1  CopnepxarenbHass  NOCTaHOBKAa  3agaud.  KoHuenrtyaiabHas
MOCTAaHOBKA 3aJjaud MOJEIMpPOBaHMA. MaremaTrudeckas MOCTaHOBKA
3a1auu, popManu3anus npomecca GyHKIHOHHPOBAHUS CHCTEMBI.

2.2 KayecTBeHHBI aHaMM3 M TNPOBEpKAa KOPPEKTHOCTU MOMAEIH,
TpebOBaHMs, TpEeabABIIEMble K Mojaenu. Bpibop u 000CHOBaHHE
BbIOOpa MeTOJ]a MCCIIEAOBAaHUS MoOjeNM. Peanmuzaius MaTeMaTHUeCKOM
MOJIEH B BUJIe TporpaMMel st DBM.

2.3 IIpoBepka ajnekBaTHOCTH Mojeiel. [IpakTHueckoe HCIOIb30BaHHUE
MIOCTPOCHHOI MOJIEIIH U aHAJIHM3 PE3YIbTATOB MOICITHPOBAHHUS

1-16

Tema 3. IMHUTALIMOHHOE MOAETNPOBAHUE

3.1. UMuTarus Kak MHCTPYMEHT HCCIICIOBAHUS CIIOKHBIX CHCTEM
3.2. Metononoruss MOCTPOEHUS  MMUTAIMOHHBIX  MOJIENeH
OpTaHMU3aIUs UMUTAIIHOHHBIX KCIICPUMEHTOB

3.2.1. IloaroToBka JaHHBIX

3.2.2. MeToasl BOCIPOU3BEICHUS BXOIHBIX BO3/ICHCTBUI

3.2.3. MeToauKH NOCTPOEHUSI UMUTALIMOHHBIX MOJIENIEN

1-16

Tema 4. DkcniepyMeHTHpOBaHKE U 00paboTKa Pe3ynbTaToOB
4.1. IInanupoBaHue HKCIIEPUMEHTA

4.1.1. ITonHelit PpakTOPHBIN IKCIEPUMEHT

4.1.2. IpoOHbIii (hakTOPHBIN SKCTIEPUMEHT

4.1.3. IlpoBenenme u 00paboTKa pe3yIbTATOB
JKCIIEPUMEHTOB

4.2. O6paboTka pe3ynbTaTOB

TJIAaHUPOBAHUS

1-16




4.2.1. OnHO(paKTOPHBIN aHATH3.
4.2.2. JIByx- 1 MHOTO(AaKTOPHBIN aHATIN3

Tema 5. Pa3paboTka Mojeneld MaKpOypOBHSL.

5.1. KOMIIOHEHTHbIE W TOMNOJOTMYECKHE ypaBHEHUs. KoMIOHEHTHbIE
YpaBHEHUsl YIOPYTUX, AWCCUIATHBHBIX W HWHEPLHMOHHBIX 3JEMEHTOB.
Tomonornueckue ypaBHeHHs. B ob0mem Buge. MexaHuueckas,
TUAPABIAYECKAsS], TEIIOBAs, JIIEKTPUUECKasi CUCTEMBI

5.2 ®opmel nipencTaBieHus Moaeneil. I'paduyeckue oTodpaxkeHus: Bcex
TUTOB 3JeMeHTOB. [locTpoeHne quHamuueckoi cxeMbl Monenu. ['padsl
u oprpadsl, mpaBuia NocTpoeHus. MaTtpuunas Gopma mpeacTaBIeHUS
MM IlpaBuno ¢opMUpOBaHHS MATPUIIBI HMHIMACHIIMA Ha OCHOBE
oprpada cucTemsl

5.3. Metoasl popmupoBanuss MM.

VY3noBoii metox ¢dopmupoBanuss MM. OCHOBHBIE 33aBHCHMOCTH H
MPUHLIMIIBL y3JI0BOTO MeToAa (OPMHUPOBAHUS TUHAMHYECKON MOJEINH.
CrpykrypHO-MaTpuuHblii Meton ¢opmupoBanuss MM. OcHoBHbIE
3aBUCUMOCTH M HPUHUUIIBI  CTPYKTYPHO-MATPUYHOTO  METOJA
dbopMupoBaHUs TUHAMHUYECKOH Monenu. Metox QYHKIHOHAIBHO -
3aKOHYEHHBIX 7JIeMEHTOB. (OCHOBHbBIE 3aBUCUMOCTH U IPHUHLUIIBI
MeTtoja. Pacuer mapaMeTpoB AMHAMUYECKON MOJAECIIH.

1-16

Tema 6 .KauecTBeHHbI aHanu3z MM

6.1 IlonsTie Marpunbl SIkoOu, mpaBuIo GOPMUPOBAHUS JUTS JIMHEHHBIX
Y HEJIMHENHBIX CUCTEM.

6.2 IloHsTHE clieKTpa MaTpUlbl, aJITOPUTM €ro pacyera (COCTaBlIEHUE
XapaKTepUCTUYECKOTO ypaBHEHMs, pacueT COOCTBEHHBIX 3HAYCHMM).
3aKOHOMEPHOCTH CBOMCTB CHCTEMbl B 3aBUCHUMOCTH OT 3HAUYCHUM
CIEKTpa._

1-16

Tema 7. MeToabl aHaNM3a CTAaTUYECKUX MOJIETIEH.

7.1 YucneHHbIE METOBI PEIICHHs] CUCTEM alreOpanvdecKux JHMHEWHBIX
ypaBHeHUH. O030p YNCICHHBIX METO/IOB.

7.2 Metoa Herotona.

7.3 Tlpsimple METOABI PEIICHUS CUCTEM JIMHEHHBIX alreOpandecKux
ypaBHeHUU. O630p MPSIMBIX METOJIOB.

7.4. Meton I'aycca. OCOOEHHOCTH W aJTOPUTM aHAIW3a JIMHEWHBIX U
HEJIMHEHHBIX CUCTEM.

1-16

Tema 8. AHanu3 nepexoIHbIX MPOLECCOB.

8.1 Uucnennsle Meronsl uHterpupoBanus OY. IlpuHumn uncineHHbIX
METOJI0OB MHTETPUPOBAHMUS.

8.2 Koneuno-pasHocTtHas annpokcumanus. O030p METO/I0B.

8.3 TlorpemHocTM W  YCTOWYMBOCTh  YHWCJEHHBIX  METOJIOB
uHTErpupoBanusa. CoCTaBIIAIOIINE TOTPEIIHOCTEN YUCIEHHBIX METOJOB.
Bo160p miara uHTErpupoOBaHusL.

8.3 SIBHBIN M HesIBHBIN MeTo1 Ditnepa. AnroputM meroaa. [lpumepsi.

1-16

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTuuyeckoro 3anaTusa. Bonpocsl,
0TpaﬁaTbmaeMMe Ha MPAKTUY€CKOM 3aHATHH

Bcero
4acoB

YuebHo-
MeTOANYecKoe
odecrmeyeHue

1

3

MogzenupoBaHue cucTeM B cpeae Simintech

20,21




Br16op u onpeneneHue napaMmeTpoB YMIUPUICCKON 3aBUCUMOCTH 4 17
Pa3paboTka Mozenell METOAOM COCPEAOTOYCHHBIX Mace 4 18
Pa3paboTka mporpaMM B MaTeMaTH4YeCKOM  pelakTope  JUIs 4 19

HCCICA0OBAaHUA CTATUYCCKUX U JUHAMHNYCCKUX MOIIGHGfI

IlepedyeHnb 1a00pPaTOPHBIX PAOOT: y4eGHBIM IIIAHOM He IPETYCMOTPEHbI

3aIlaHl/Iﬂ JJIA CaMOCTOSITEJILHOM paﬁoTbl CTYACHTOB

Bomnpoce! 111 caMOCTOSATEILHOTO U3yUeHus (3a1aHusl)

Bcero
4acoB

Yyeono-
MeTOANYeCKOoe
obecneuenmne

1

2

3

MareMaTHYeCKUEe MOJICTH U CHCTEMBI YIIPABICHUS:

1. JleTepMHHUpPOBaHHOE YNpAaBICHHE: AHATUTHYCCKUE
YHCIICHHBIE METO/IbI

2. 3ajaua OoLeHKH: GpuIbTpalys, 3aa4a NpOrHo3UPOBaHUSL.
3. 3agaua uaeHTUPUKAUN

4. 3amada CTOXaCTUYECKOTO yIpaBJIEHUS

5. 3ajaua aJanTUBHOTO YIPaBICHUS

MCTOAHbI,

13

1-16

MonenupoBanue CilydaiiHbIX IIPOLIECCOB.

1. O6mume meToap! GOPMHUPOBAHUS MOJEIICH CITy4allHBIX MPOLIECCOB

2. Mozenu rayccoBbIX IIPOLIECCOB

3. TunoBble HETAyCCOBCKUE MPOLECCHI C 3aBUCUMBIMH OTCUETAMHU

4. IIpou3BOJIbHBIE HETayCCOBCKUE MPOLECCHI C 3aBUCUMBIMH OTCUETaMHU
5. MHOrOMepHBbIE€ CTALIMOHAPHBIE HOPMAJIbHBIE CIIy4alHbIE IIPOLIECCHI
6. MapKOBCKH€ NTPOLIECCHI

7. MaTemaTnuyeckue MOAEIHN COOOIEHHI

26
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MogenupoBaHue OJHOMEPHBIX CHUCTEM YIPABICHUS B MEPEMEHHBIX
COCTOSIHUSI.

1. [IpencraBienne Mozeseil B BEKTOPHO-MaTPHUHOM Gopme.

2. Cxembl MO/JIETTUPOBAHMSL. [Tpsamoe MPOTPaMMUPOBAHHUE.
[TapannensHOE M MOCIEAOBATENIBHOE TPOrPAMMHUPOBAHUE.
3.IIpeobpa3zoBanue moaoowus.

4. MetoJbl penieHusl ypaBHEHUs! COCTOSIHHMSL.
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1-16

MGTOI[OJ'IOFI/ISI KOMITBIOTCPHOT'O MOACITIUPOBAHUA

1. KomnsroTepHast MOelb: KiacCUpUKaIMs KOMIBIOTEPHBIX MOJIENEH,
pa3paboTKa KOMITbIOTEPHOU MOJIEIIH

2. IIpocTpaHCTBO COCTOSIHMINA: YIPaBIsSEMOCTh COCTOSHUI,
Ha0JIF01aeMOCTh COCTOSTHUH, SKBUBAJIEHTHOCTH COCTOSTHHIA.

3. YopaBneHue BpeMeHeM: BUbI IPEJICTABICHUS BPEMEHH,
opraHusanus MOJACIBHOI'O BPEMCHHA

4. Mojenu napajuleJIbHbIX CUCTEM: B3aUMO/JICHCTBUE uepe3 COOBITHS,
AKTHBHOCTH OJIOKOB, TPaH3aKTHOE B3aMMOJICUCTBHUE, arperaTHOe
B3aUMOo/IeiiCTBHE

5. MoaenupoBaHue KBazumnapauieabHO 00paboTKH, MOIETUPOBAHUE
TPaH3aKTOB

26

TexHONOTHSI M TPUMEPHI CO3MAaHUS MMHTAIMOHHBIX MOJETEeH B cpene
AnyLogic 8.3 u Ha 6a3e nmporpaMMHoro komriekca iWebsim.
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BO3MOXKHOCTH IIPUMEHEHHUs S3bIKa I HCCIENOBAaHUSA Pa3IMYHBIX
CUCTeM W  OOBEKTOB, CTaTHCTUYECKUH  aHAIUW3  pe3yJbTaToB
MOJEJIMPOBaHUs

PacuerHo-rpadpuyeckasi padoTa me npeaycMoTpeHa yueOHbIM ILJIAHOM
KypcoBasi padoTa ne npexycmorpena yueGHbIM ILIAHOM

Oo0pa3oBaTebHbIC TEXHOJIOTHHI

[lpu peanuzanuu yueOHOTO MaTepHala Kypca HCIOJB3YIOTCS Pa3IM4Hble 00pa3oBaTeIbHBIC
TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3/aHUIO0 aTMOC(hepbl CBOOOJHOW M TBOPYECKOH AMCKYCCHM Kak
MEXJy MpernoAaBaTe]eM U CTyJIEeHTaMHU, TaK U B CTyAeHYecKoH rpymme. Llenbto npu 3TOM sBIsercs
BbIpa0OTKa Yy CTYACHTOB HAaBBIKOB M KOMIETEHIMH, IO3BOJSIOIIUX CAMOCTOSTEIbHO BECTH
HCCIIEI0BATEIbCKYIO U HAYYHO-TI€JarOrH4eCcKyto padoTy.

[IpakTuyeckas MOJArOTOBKA IpH peaau3alvyd y4yeOHOM IUCHMIUIMHBI OpraHU3yeTcs IyTeM
MMPOBCACHUA MPAKTUYCCKHUX 321H$[TPII>1, npeayCcMaTpuBarOmmx y4dactue 06y11a}01111/1xcsl B BBIIIOJIHEHUU
OTJICTBHBIX AJICMEHTOB Pa0OT, CBA3aHHBIX ¢ OYAYyIIeH MPOPECCHOHATBHOMN NEATeIbHOCTHIO.

HpaKTI/IqGCKaﬂ IIOArOTOBKa TaKXXC BKIIOYACT B ce0s1 3aHATHUSA JICKHMOHHOT'O THIIa, KOTOPBIC
IpeIyCMaTpUBaAOT  Iepenady y4eOHOW  WHpOpManuu  OO0y4aromuMmcs, HEOOXOAMMOW  Juis
MIOCJIETYIOIET0 BBIIIOIHEHUS Pa0OT, CBSI3aHHbIX ¢ Oyaymield npodeccuOHAIbHON AeATEIbHOCTHIO.

AyIUTOpHBIE 3aHATHUS MIPOBOJATCS B BUIE JIEKIMH ¢ ucnoib3zoBaHueM 11K u kommbroTepHOro
IIPOEKTOpa, TNPAKTUUYECKUX 3aHATHH, ¢ wucnonb3oBaHueM IIK mnpu npoBeneHuM pacyeToB u
mojenupoBanus. CamocTosTesnbHas — paboTa  CTYAEHTOB  IPOBOJUTCA IOJA  PYKOBOJICTBOM
IpernoiaBaTesiei, ¢ OKa3aHueM KOHCYJIbTAlUH U IOMOIIY IPU MOATOTOBKE K KOHTPOJIbHBIM paboTam,
BBIITOJIHEHUHN JOMAaIIHUX SaI[aHI/IfI.

DoH/ OLICHOYHBIX CPEICTB
CDOH,Z[ OLCHOYHLIX CPEACTB IO AUCHUIIJIMHE oOecreynuBaeT IMPOBEPKY OCBOCHUA TNIAHUPYCMBIX
PE3YyIbTAaTOB 06y‘IeHI/I$[ (KOMHGTGHHI/II\/'I Hn Hux I/IH,Z[I/IKaTOPOB) nocpeaACTBOM Mep0HpI/I}ITI/II\/'I TEKyLICTO,
pY6C)KHOFO U MIPOMCKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHEC.
CBs13b MCKOY (I)OpMI/IpyeMLIMI/I KOMIICTCHIUAMU U q)OpMaMI/I KOHTpPOJIA HX OCBOCHUMA
Ipe/iCTaBjIeHa B CeAyIOLIei Tabnuiie:

Hanmenosanue
Ne n/mg KOHTPOJIMPYEMBIX
pa3nenoB (TeMbl)

Kon n HanMeHOBaHME MHIUKATOpa HaunmenoBauue
JOCTUKEHUSI KOMIIETEHIINHN OLIEHOYHOT'O CPEACTBA

Bxo/1HOI KOHTPOJIb

Bomnpocs! BXxoiHOTO
KOHTPOJIs (YCTHO)
ATTecTranys pa3aenoB, TEKYIIMA KOHTPOJIb YCIIEBAEMOCTH

2 OCHOBHBIE TIOHATHS [TpakTuyeckas padora 1

3-VKE-1, V-VYKE-1, B-YKE-1, n 601a 2
MOJIETTUPOBAHUS CUCTEM 3-TIK-1, V-TIK-1, B-TIK-1. pakTHueckas paboTa
Komnnoksuym 1

3-11K-2.1, V-IIK-2.1.
(MMCHMEHHO)

[TpakTuyeckas pabora 3
[IpakTnueckas padota 4
Komnnoksuym 2
(MMCbMEHHO)

1 BxoaH0# KOHTPOIIb

3 MonenupoBanue Ha

3-VKE-1, V-YKE-1, B-YKE-1,
MaKpOypOBHE

3-I1K-1, Y-IIK-1, B-TIK-1.
3-I1K-2.1, V-TIK-2.1.




[IpomexxyTouHas arrecTanus

4 DK3aMeH 3-YKE-1, V-YKE-1, B-YKE-1, Bormpocs! k sx3aMeny
3-T1IK-1, V-IIK-1, B-IIK-1, (TMCHMEHHO)
3-11K-2.1, V-IIK-2.1, B-TIK-2.1
O1leHOYHBIC CPEJCTBA JIJIi BXOJIHOTO KOHTPOJIA IPEICTABIISIIOT COOOW BOMPOCHI, KOTOpPHIE
3aJIal0TCS CTYJCHTaM B YCTHOU (hopme.

B kadecTBe OIIGHOYHOIO cpeacTBa TCEKYHIETO KOHTPOJIA HCIOJB3YHOTCSA BBIIIOJIHCHUC
IMPAKTUYCCKUX KOHTPOJBbHBIX SaﬂaHI/Iﬁ n YCTHBIﬁ OITpOC I10 pE3yJIbTaTaM UX BBIIIOJTHCHUS.

B xauecTBe OIIGHOYHOTO cpeacrBa arrecralud  pas3aciioB  HCIIOJIB3YHOTCA  BOIIPOCHI
KOJIJIOKBUYMOB 1 m 2 COOTBCTCTBEHHO, a IJId HpOMe}I(YTO‘IHOﬁ arTeéCTaluu IMpeaAyCMOTPCHBI
TCOPCTUICCKHUEC BOIIPOCHI.

ITo utoram 06yquH51 IpOBOAUTCA 5K3aMCH B TIMCbMCHHOM BU/IC.

Bonpocbl BXOAHOT0 KOHTPOJISI
[Tpumepsl Mozesell 00BEKTOB U CHCTEM.
OcHoBHbIE 3aKOHBI (PU3UKHU (TIPUMEPHI U3 PA3IUYHBIX Pa3/IeJIOB).
Kinaccudukanms 4ucieHHbIX METO/IOB.
MareMaTuyeckoe OIMCaHNuEe CUCTEM.
MeToabI OIITUMU3ALINH.
Meroabl ONTUMAIBHOTO YIIPABICHUS.

oo wdE

Bonpocs! kookBuyma Nel
JlaTb KpaTKue ONpeesIeHUs OHITUSIM MOJIEb U MOJIEJIMPOBAHHUE.
Kakwue cBoiictBa umeer mozens? Kakas no Bamemy Hanbonee BaxkHast 1 mouemy?
B yem ocoOeHHOCTh MaTepraTbHOTO MOeIupoBanus? Kakue pasHOBUIHOCTH BbI 3HAaETE?
[IpunymaiitTe cOOCTBEHHBII MPUMEpP aHATOTOBBIX MOJEIEH.
Ha xakue Tunsl pazaensercs uaeaabHOe MOIETUpPOBaHUE?
Yrto MoKeT OBITh UCMOIB30BAHO B KaYeCTBE MOJIeleil 3HAKOBOT'O MOJIETUPOBaHUA?
JlaiiTe onpeneneHre MaTeMaTH4YeCKOTO MOJIETMPOBAHMUSL.
[IpuBenuTe npuMepbl MoIeIel MAaTEMaTHUYECKOTO MOJICIIMPOBAHMUSL.
[lepeuncnuth Tanbl HOCTPOECHUS MOJIETEH.
0. B uem 3akirouaeTcs MpoBepKa aeKBaTHOCTH MOJIENTU M KaK OHA BBIMOJIHAETCS?
Kakue npenmyiiecTBa aHaTUTUUECKOTO ¥ YUCIEHHOTO METO/Ia pelieHus?
12. Kakoe onpezeneHre MOXKHO 1aTh MMUTAIL[HOHHOMY MOJIEIMPOBAHUIO?
13. YUro Ha3bIBacTCS MMUTAITMOHHON MOJICITBIO?
14. B xakux ciaydasx npuOeraroT K UMUTallMOHHOMY MOJIETIMPOBAHUIO?
15. B yewm 3akirovaercs 1ejib UMUTAIIHOHHOTO MOJICTTUPOBAHMUS?
16. Ilepeuncnure pa3HOBUAHOCTH UMHUTALMI?
17. B uem oTanure noJHOTO (PaKTOPHOTO SKCIIEPUMEHTA OT IpOOHOr0?
18. YTto 03HayaeT 0JHO-, IBYX- U MHOTO(aKTOPHBIN aHanu3?

BOoo~NoOR~WNE

-
=

CTyzneHT Ha KOJIJIOKBUYME AaeT OTBETHI Ha 10 BOIIPOCOB M3 NPUBENEHHOIO BHIIIE NEPEUHS. 3a
Ka)KIbI TPaBUIIbHBIN O0TBeT Hauucsercs 0,5 6amioB. MakcumanbHO 32 KOJJIOKBUYM - 5 0ajlioB.

HIkana ouennBanus pasueia 1
Texkyuuiit KOHTPOJIb YCIIEBAEMOCTH ATTecTaums pasaesa MaxkcumasbHblii /
MUHHUMAJbHBIN 0aJ11 ISt
aTTecTallMU pa3/eia
[Tpaktuyeckas padora 1 - 10 6amnoB Komnoksuym 1 - 5 6. 25 Gamnnos /
ITpakTnueckast pabora 2 — 10 GannoB 15 6amnoB




Bonpocsl ko/u1okBuymMa Ne2

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

2. Kaxkue snemMeHThI BBIACISIIOT B METOE COCPEAOTOUCHHBIX Macc?

3. Kakue ypaBHeHHs Ha3bIBalOT KOMIIOHEHTHBIMH, a KAKHUE TOMOJIOTUYECKUMU?

4. Kak 3anucpiBatoTcsi KOMIIOHEHTHBIE M TOTIOJIOTUYECKHE YPABHEHUS ISl BCEX BHJIOB CUCTEM?
5. Kakue Bam u3BecTHbI rpaduyeckue GopMbl MPeICTaBICHHS MATEMAaTHYECKUX MOIeTeit?

6. [To kakOoMy TIpaBUITY CTPOUTCS] OPUEHTHPOBAHHBIN Tpad?

7. [Tosicuute Ha mpuMepe y3710Boi MeTo 1 (POPMUPOBAHUS MOJIETIH.

8. B yem 3akintoyaercs KaueCTBEHHBIN aHAIN3 MaTEMaTHYECKOW MO ?

0. Kakumu cOCTOSHUSIMU OMMCHIBACTCSI CTATUUECKHHM PEXUM (DYHKIIMOHUPOBAHMS TEXHHUUECKOMN
CUCTEMBI?

10.  Kakwue 3a1auu pemaroTcs py aHaJIM3€ CTaTHYECKOro peskuma?

11. Kak popmynupyercs anroputm unciaeHnoro Mmeroga Herorona?

12. Uro sBiIsIETCS CIEKTPOM MaTpuiibl SAxoou?

13. Kak oneHuTh yCTOWYMBOCTD YUCIIEHHOTO MeToAa?

14. B yewm 3akiroyaercs aHAJIU3 CHCTEMbI B IMHAMUYECKOM pekruMe?

15. Kax ¢popmynupyercs anroputm HesiBHOTo MeTo1a Diinepa?

CTyzeHT Ha KOJJIOKBUYME AaeT OTBEThl Ha 10 BOIPOCOB U3 MPUBEACHHOIO BBILIE MEpEeyHs. 3a

KaXKJIbIi HpaBHJ’IBHLIﬁ OTBECT HAYUCIIICTCA 0,5 0an10B. MakcUMaiIbHO 34 KOJUIOKBUYM - 5 0aos.

IIkana onennBanus pasaea 2

Tekymuii KOHTPOJIb YCIIEBaeMOCTH ATTecTauus pasaeia MaxkcumaJbHbIH /

MHUHHUMAJLHBINA 0211 I
aTTecTallMU pa3jea

[TpakTuueckas padora 3 - 10 6aymoB Konnokxsuym 2 - 5 0. 25 6amos /
[IpakTuyeckas padora 4 — 10 6amioB 15 Gannos

wmn
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10.
11.
12.
13.
14.

Teoperuyeckune BONPOChl HA IK3AMEH.
[Tonatue monenupoBanus u Moxaenu. CpoiicTBa Moxenei. Haznauenue mopeneit (uenu u
3aJla4M UCCIEeI0OBAHUS).
Bunsl MonenupoBanusa. MaremaTnyeckoe MOJEINPOBAHUE.
Knaccudukanms maTeMaTHYECKUX MOJIeei
CopepxarenpHas IOCTaHOBKA 3a7aun. KoHIeNTyanpHas NOCTaHOBKA 33aa4d MOJEIUPOBAHUS.
Matemaruueckass IOCTaHOBKa 3ajaud, (Qopmanu3anus Impouecca (QPyHKIMOHUPOBAHUS
CUCTEMBI.
KauecTBeHHBIN aHaNM3 UM NpoOBEpKa KOPPEKTHOCTH MOJENH, TpeOOBAaHMUS, MpPENbSABISEMbIE K
Mojzenud. Bpibop u obocHoBaHue BbIOOpa MeTOAa HCCIENOBaHMS MOAETH. Peamuzarus
MaTeMaTHYeCKON MOJIENN B BUJIE porpammsl At OBM.
IIpoBepka anexBatHOCTH Mojeneil. IIpakTrdeckoe HCIONB30BAHUE ITOCTPOEHHOM MOJENHU U
aHAJIN3 PE3YJIbTATOB MOJEIUPOBAHUS
Mmutanys Kak THCTPYMEHT UCCIIEIOBAHUS CIIOKHBIX CUCTEM
Merononoruss IOCTPOEHHUS HWMHTALMOHHBIX MOJEIEH M OpraHu3anus HWMUTAIUOHHBIX
sKkcnepuMeHToB. lloaroroBka naHHBIX. MeTOIBI BOCIPOM3BEIEHUS BXOJIHBIX BO3JECHCTBUM.
Meroavky MOCTPOEHN UIMUTALMOHHBIX MOJENEN
[TnanupoBanue sxcnepumenta. [1oyHbIA (PaKTOPHBIN SKCTIEPUMEHT
JIpoOHBIN (paKTOPHBIN SKCIIEPUMEHT
[TpoBenenue u 00paboTKa pe3ynbTaTOB IUIAHUPOBAHUS SKCIIEPUMEHTOB
O6paboTtka pe3ynbTaToB. OTHODAKTOPHBIN aHAIH3.
JIByX- 1 MHOTO(aKTOPHBIH aHAIIN3
Pa3pabotka mozeneit MakpoypoBHs. KoMIoHeHTHbIE ypaBHEHUS YIPYTUX, AUCCUMIATUBHBIX U
MHEPILUOHHBIX 3JIEMEHTOB, TONOJOIMYECKUE YPAaBHEHHSI B O0IIEM BUJIE.
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16.
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20.
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22.

23.

24,

25.

26.
27.

28.
29.

30.
31.

32.

KOMITOHEHTHBIE U TOMOJIOIMYECKUE YPABHEHUSI MEXAHUUYECKOM U AIEKTPUYECKON CUCTEMBI.
KoMnoHeHTHBIE U TONOJIOTMYECKHE YPABHEHUS THIPABINYECKON U TEIIOBOM CUCTEMBI.

@®opmbl mpencraBieHuss mozeneil. ['paduueckne oToOpa)KeHHS BCEX THUIIOB 3JEMEHTOB.
[TocTpoeHne TMHaMUYECKOW CXEMbI MOJIEIH.

I'padsl 1 oprpadsl, TpaBuIa HOCTPOCHHUS.

Marpuunas dopma nipeacraiennss MM IlpaBwio GpopMupoBaHUsS MAaTPUIIBl MHIMICHIUNA HA
OCHOBE oprpada CUCTEMBI

V3noBoit meton hopmupoBanrss MM. OCHOBHBIC 3aBUCUMOCTH M TIPHHIIUIIBI Y3JIOBOTO METO/Ia
(bopMHUpOBaHUS JMHAMUYECKON MOJICIIH.

CtpykTypHO-MaTpU4HBIA MeTol opmupoBanuss MM. OCHOBHBIC 3aBHCUMOCTH W IPUHIIUITHI
CTPYKTYPHO-MaTPUYHOTO METO/1a POPMUPOBAHUS TUHAMHYECKONW MOJICITH.

Meton (GyHKIMOHAIBHO -3aKOHYEHHBIX 3JIeMEHTOB. OCHOBHBIE 3aBHUCUMOCTH M TNPUHIUIIBI
METOJa..

KauectBennsnii anammz MM . Tlonstue marpunbl SkoOu, mpaBuio (GopMUpOBaHUS s
JINHEMHBIX U HEJIMHENHBIX CUCTEM.

[lonsiTHe crnekTpa MaTpUIbl, aNTOPUTM €ro pacuera (COCTaBJICHHE XapaKTEPUCTHUECKOTO
YpaBHEHHUsI, pacyeT COOCTBEHHBIX 3HAY€HUIl). 3aKOHOMEPHOCTH CBOWCTB CHCTEMBI B
3aBUCUMOCTH OT 3HAYEHHM CIIEKTpa.

Meronpl aHamM3a CTATMYECKHX Mojeier. YUHCIEHHbIE METOAbl PEIICHUS CHUCTEM
anreOpanvecKux JMHEHHbBIX YpaBHEHUH.

0O0630p uncnenubIx MeToA0B. Meroa HrroToHa.

[Ipsimble METOIBI pEIICHUS CHUCTEM JIMHEHHBIX anreOpanmdeckux ypaBHeHUH. O030p MpsMBIX
METO/JIOB.

Meton 'aycca. OcoOEHHOCTH U aJITOPUTM aHATIN3a JIMHEHHBIX U HETUHEHHBIX CUCTEM.

AHanu3 nepexoJHbIX mpoueccoB. UYucinenHsle Meronabl uHTerpupoBanus OIY. Ilpunuun
YUCJIEHHBIX METOJIOB HHTEIPUPOBAHUS.

Koneuno-pasnoctnas annpokcumariusi. O630p METOIOB.

[lorpemiHOCTM M yCTOMYMBOCTH YHCIIEHHBIX METOAOB HHTEerpupoBaHus. CocTaBistoniue
MOTPEIIHOCTEH YMCIIEHHBIX METOI0B. BBIOOD 11ara HHTErpupOBaHUs.

SIBHBIN 1 HEABHBIN MeTo Dlinepa. Ainroputm meroaa. [Tpumepsr.

DK3aMeH IPOBOAUTCA B MTUCbMEHHON (popme, MyTeM OTBETa Ha 2 BOIPOCa U3 BHILIEPUBEICHHOTO
nepeyHsi BonpocoB. [Ipu 3ToM oreHUBaeTCs MpaBUIHLHOCTh U MOJHOTA OTBEeTa. MaKCUMalbHbIN Oasn
3a 3a4eT — 50 6aywtoB (25 6aysoB 3a KaXkIbIi BOTIPOC).

Ikana oueHUBAHUA IK3aMeHA
no aucuunanHe «OCHOBBI MOJEIHPOBAHUS CUCTEM)

Bbajiabl Onenka TpedoBanus K 3HAHUAM
(utoroBoit (6an1 32 oTBET HA
pPEUTUHIOBOM IK3aMeHe)
OLIEHKN)
90-100 «OMIAUYHON OueHKka «OTIWYHO» BBICTABISIETCSl CTYACHTY, €CIIU OH
45-50 oTBeTHJI Ha 95% BOMPOCOB PK3aMEHAITMOHHOTO OWIIeTa, B

KOTOpBIX TMOKa3aJll TJIy0OKHe U TPOYHbIE 3HAHUSA IO
paznenaM aucuuIinHbl. [Ipu 3TOM He 3aTpyAHseTcs ¢
OTBETOM IpU BUJOU3MEHEHNH 3aJaHUM.

70-89 «xXOpouLoy OrneHKa «XOpOIIO» BBICTABISETCS CTYICHTY, €CIA OH

35-44 oTBeTUJ Ha 75% BOIIPOCOB HK3aMEHAIIMOHHOTO OUJIeTa, B
KOTOPBIX TIOKa3ajd TJIyOOKHEe W MPOYHBIC 3HAHHUS I10
pasznmenaM AUCHMIUIMHBL.  [Ipu 3TOM He [gomyckaer
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC.




60-69 «yoosnemeopumenvroy | ONeHKa «yIOBIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY,
30-34 ecnu OH oTBeTHJ Ha 60% BONPOCOB 3K3aMEHAI[MOHHOTO
Oousera, B KOTOPBIX IOKa3al TIyOOKHE U MPOYHBIE
3HAHUS M0 pasjiesiaM JUCUUIUIAHEL [Ipu 3TOM HEe ycBOMI
BCEX JeTajeil, JO0MmycKaeT HETOYHOCTH, HEeIOCTaTOYHO
MpaBWIbHBIE (DOPMYIHPOBKH, HAPYIICHHS JIOTHYECKON
MIOCJICZIOBATEILHOCTH B U3JI0KEHUH MaTepHaa.

Menee 60  |«neyoosremeopumenvroy | Ouenka «HEYIOBJIETBOPUTEIHHO BBICTABIISICTCS
menee 30 CTYIIEHTY, KOTOpbIii otBeTHs MeHee 600% BOIpocos
9K3aMEHAIIMOHHOTO OWiieTa, B KOTOPBIX HE IOKa3all
rJ1yOOKHE U MPOYHbIE 3HAHUS M0 pa3jiesaM JIUCIUTUIHHEL.

Y4yeOHO-MeTOAMUYECKOe W HHPoOpManMOHHOe o0ecneyeHue  y4yeOHOI
AUCHUILIMHBI
OcHoOBHasi IuTEpaTypa:

1. Tlerpos, A. B. MoaenupoBaHue poIECCOB U CUCTEM : yueOHoe mocobue / A. B. IlerpoB. —
Canxkr-IlerepOypr : Jlans, 2015. — 288 c. https://e.lanbook.com/book/68472.

2. Tpyxun, M. II. MozaenupoBanue curHainoB u cucteM. OCHOBbI pa3pabOTKH KOMITBFOTEPHBIX
MoJiesiel cucTeM U curHaioB : yuyeOHoe nocooue / M. I1. Tpyxun. — Caunkr-IletepOypr : Jlans, 2019.
— 212 c. https://e.lanbook.com/book/118651.

JlononuurtenpHas IuTeparypa:

3. Wnbuuesa, B. B. MonenupoBanue cuctem u mnpoieccoB : yuebHoe nocobue / B. B. Mnbuyena.
— Pocros-na-Jlony : PI'VIIC, 2020. — 92 c. https://e.lanbook.com/book/147356.

4. 3uHOBBEB, B. B. MojenupoBanue mporeccoB u cucTeM : yaeoHoe nocodue / B. B. 3uHOBbBEB,
A. H. Crapony6os, I1. 1. HukomnaeB. — Kemeposo : Kys['TY umenu T.®D. 'opbauena, 2016. — 146 c.
https://e.lanbook.com/book/105406.
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MarepuajbHO-TeXHHYECKOE o0ecredyeHrue Y4eOHOH TUCHMILTTUHBI
.HGKLII/IOHHI)IG 3aHATUA TOPOBOAATCA B CICHUAIM3UPOBAHHBIX AayAUTOPUAX, OCHAIICHHBIX
MyHbTHMGHHﬁHBIM O60py,I[OBaHI/IeM. HpaKTI/I‘IeCKI/Ie 3aHATHUS IIPOBOLAATCA B ayAUTOPUAX, OCHAIIICHHBIX
KOMIIBIOTCPAMHU.

Y4eOHO-MeTOAMYECKUE PEKOMEHAALMH JJIsl CTYACHTOB

1. Yka3aHus 1718 NpoCIylInBaHUs JEKIUN

Ilepen HayasoMm 3aHATUH BHHUMATEIbHO O3HAKOMHUTHCS C Y4YeOHBIM IUIAHOM IPOBEICHMS
JIEKIUI U CIIMCKOM PEKOMEHA0BAHHOW JIMTEPATYPHI.

Ilepen mocemeHueM OYepeIHOW JIEKIUM OCBEXHTb B IAMATH OCHOBHBIC KOHLEHIUH
HOpOHJEHHOr0 paHee MaTepuana. IIoAroToBUTH IpHU HEOOXOAMMOCTH BOMNPOCH! HpernoaasaTento. He
Ha/10 0IacaThCsl, YTO BOIPOCHI MOT'YT OBITh IPOCTHIMH.

Ha nexuum OCHOBHOE BHHMMAHHUE CIEAYEeT YAEHATh He (opMylaM M MaTeMaTH4eCKUM
BBIKJIAJIKaM, a COAEP>KaHUIO U3y4aeMbIX BOIIPOCOB, ONPEAEICHUAM U IOCTAHOBKAM 3a]1ay.

B nmpouecce wu3ydeHHs JIEKIMOHHOIO Kypca HEOOXOAMMO IO BO3MOMKHOCTH 4YacTO
BO3BpAILATbCsl K OCHOBHBIM INOHATHSM U METOAAaM peIlleHMs 3ahad (34eCh BO3MOMKEH BBIOOPOUHBIN
KOHTPOJIb 3HAHUH CTYJIEHTOB).

XenaTenpHO MCNONB30BaTh KOHCHIEKTHI JIEKIMH, B KOTOPBIX MCIOJIB3YETCA IPUHATAS
IpernojaBaTeseM CUCTeEMa 0003HAUEeHHH.

Jnst Oonee moapoOHOro M3ydeHUs Kypca ciledyeT paboTaTb C PEKOMEHIOBaHHBIMU
JTUTEPaTypHBIMU HCTOYHUKAMU U BHOBB MOSBISIOUIUMUCS HCTOYHUKAMH.

2. Yka3zaHus I y4acTHsl B IPAKTUYECKUX 3aHATHAX

Ilepen mocenieHHEM YSCHUTh TEMY HPAKTUYECKOIO 3aHATUS U CaMOCTOSTEIbHO H3Y4YHTh
TEOPETHYECKHE BOIIPOCHI.

B koHI11e 3aHATHS TPY HEOOXOAUMOCTH BBIICHUTD y IIPENO1aBaTeNsl HEACHBIE BOIIPOCHIL.
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OcHOBHBIE pe3y/bTaThl BHIIOJIHEHUS Pa00OTHl HEOOXOAMMO pacIeyarars.

3. CamocrostensHas paboTa CTYIEHTOB OOBIYHO CKJIAJBIBACTCS U3  HECKOJIBKUX
COCTaBJISIOLINX:

- paboTa ¢ TekcTaMu: y4eOHHKAMM, UCTOPUUECKUMHU MEPBOMCTOYHHKAMHU, IOMOJIHUTEIHHON
JUTEPaTypoOil, B TOM YHUCJIe MaTepralaMi UHTEPHETa, a TaKkKe MpopaboTKa KOHCIIEKTOB JICKIIU;

- HaIMCaHue JI0KJIAJI0B, pedepaTos;

- MOATOTOBKA K MPAKTHUYECKUM 3aHSATHSIM;

- IOATOTOBKA K 3K3aMEHY HEMOCPEACTBEHHO NEPe]] HUM.

Takum o6pa3om, camocTosiTeNbHAsI padoTa CTYACHTOB SBJISETCSI HEOOXOIUMBIM KOMIIOHEHTOM
MOJTyYEeHHU S IOJTHOLEHHOTO BBICILIETO 0Opa30BaHMUA.

MeToanyeckue peKOMEHAAUN IJIsl IpenoaaBaTeaen

1. Yka3zanus 1s IpoBEAECHUS JTEKIUI

Ha mepBoii BBOIHOMW JIEKIIMU CleNaTh OOMIMI 0030p conepkKaHHs Kypca M OTMETHTHh HOBBIC
METOJIbl M TOIXOJbl K PEIICHUIO 3aJad, pPacCMaTpUBAeMbIX B Kypce, JIOBECTH 10 CTYyIEHTOB
TpeboBaHus Kadeapbl, OTBETUTH Ha BOMPOCHL.

[Ipn moAroToBke K JNEKIHUOHHBIM 3aHATHUSAM HEOOXOIMMO MPOAYMaTh IJIAH €ro MPOBEICHUS,
COJICP)KAHUE BCTYNHUTEIbHOM, OCHOBHOW M 3aKJIIOYUTEIBbHOW 4YacTH JIEKUHUH, O3HAKOMHUTBHCA C
HOBHUHKAMHU y4e€OHOM W METOJUYECKON JIMTEPATYPhl, MYOJIUKAIIUSAMH ITEPUOANYECKON MeUaTH MO TeME
JIEKIMOHHOTO 3aHATHS. Y TOYHHUTD IIaH MPOBECHUS MPAKTUYECKOTO 3aHATHUS 10 Teme Jekiun. [lepen
M3JI0’KEHUEM TEKYIIETo JICKIIMOHHOTO MaTepHalia HalOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX Ha
npenpiaymux jgekuusax. C 3Tod 1enbio 3aJaThb HECKOJBKO BOIPOCOB ayJUTOPHUH M OCYILECTBUTH
BBEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJICHTOB.

B xone NeKIMOHHOTO 3aHATHs MpEnojaBaTeNib JOJKEH Ha3BaThb TeMy, yueOHbIe BOMIPOCHI,
O3HAaKOMHTH CTYACHTOB C IMEPEUYHEM OCHOBHON U JOMOJHUTEIBHOU JUTEpPATyphl MO TEME 3aHATHUA.
PackpeiBast conepxaHue y4eOHBIX BOIIPOCOB, AKIEHTHPOBATh BHHUMAaHHE CTYJEHTOB Ha OCHOBHBIX
KaTeropusix, SIBICHUAX U Ipolieccax, OCOOEHHOCTAX HX NpoTeKaHus. PackpeiBaTh CYIIHOCTh U
CoJIep>KaHue PA3NUYHBIX TOUEK 3PSHUS U HAYYHBIX MOJIX00B K OOBSICHEHHIO T€X WIIM WHBIX SIBJICHUM U
ITPOLIECCOB.

Crnenyer apryMeHTHPOBaHO 00OCHOBATH COOCTBEHHYIO MO3HIIMIO IO CIIOPHBIM T€OPETHUECKUM
Bonpocam. IlpuBoauTh mnpumepbl. 3aaaBaThb IO XOAY U3JOXKEHUS JIEKIUMOHHOIO MaTepuana
PUTOpPUYECKHE BOMPOCHI M CaMOMY JaBaThb Ha HHX OTBET. OJTO CHOCOOCTBYET aKTHUBH3AIHH
MBICJIUTENIbHON JESTENbHOCTA CTYJIEHTOB, TOBBIIICHUIO MX BHUMAaHHUS M HHTEpEca K Marepuany
JeKuuu, ee cojepxkaHuto. llpernomaBarens JOJKEH pPYKOBOAUTH pabOTOM  CTYIEHTOB IO
KOHCIEKTUPOBAHUIO JIEKIIMOHHOIO MaTepuana, MOJ4epKUBaTh HEOOXOJUMOCTh OTpPaKEHUS B
KOHCIIEKTaX OCHOBHBIX TOJIOKEHUH M3yd4aeMoil TeMbl, 0CO00 BBIACISSA, KaTeropuaibHbIi anmnapar. B
3aKJIIOUUTENBHON YacTH JIEKIIMH HEOO0XOAMMO cOopMyIHpoBaTh OOIIME BBIBOABI IO TEME,
pacKpbIBaIOIIUE COJEP>KaHUE BCEX BOIPOCOB, MMOCTABJIEHHBIX B JIEKINMH. OOBSIBUTH MJIaH OYEPETHOTO
MPAKTUYECKOTO 3aHATHS, JaTh KpaTKUE PEKOMEHJAIMH IO TIOJTOTOBKE CTYICHTOB K 3aHSTHIO.
Onpenenutb MECTO U BpeMs KOHCYJIBTALIMM CTYJE€HTaM, MOKEJIaBUIMM BBICTYNUTH C JOKJIAJaMU U
pedeparamu.

Ha mnocnenneit nexumu yaenuth Bpems uisi o030pa Hamboyiee BaXKHBIX IOJOKEHUH,
PaccMOTPEHHBIX B Kypce.

2. Ykazanus AJid NpoBEACHUS TPAKTUUECKUX 3aHITHI

Yerko 0003HAYUTh TEMY MPAKTUYECKON PaOOTHI.

OO6cyauTh OCHOBHBIE MOHATHUS, CBSI3aHHBIE C TEMOU PabOTHI.

B npouecce pemenus 3agad BeCTH JAUCKYCCHIO CO CTY€HTaMHU O MPaBUIBLHOCTU MPUMEHEHUS



TEOPETUYECKUX 3HAHUU.

OTmedaTs CTYJEHTOB, HanboIee aKTUBHO yYaCTBYIOIINX B PEIICHUH 33]1a4 U JUCKYCCHUSX.

B xon1e 3aHsATHA 337aTh ayAUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIPOCOB, TPOKOHTPOJIUPOBATH
XO/JI BBITIOJIHEHUS TPAKTHUECKOI paboTHI.

3.Yka3zaHus o KOHTPOJIIO CAMOCTOSITEIbHON pabOThI CTY/IEHTOB

[Io ycmoTpeHuio mnpenojaBareist 3aJaHHEe Ha CAMOCTOSTENbHYIO pPabOTy MOXeET ObITh
WHIUBUIYAITBHBIM WA (DPOHTATHHBIM.

[Ipu ucnoab30BaHUN UHAUBHUAYAJIBHBIX 3a/1aHUi TpeOOBaTh OT CTY/AECHTA MUCbMEHHBIH OTYET O
MIPOJIeJIaHHO paboTe.

[Tpu mpumMeHeHUN (POHTAIBHBIX 33/IaHUN BECTH KOJUICKTUBHBIE OOCYKIACHHS CO CTYyICHTaMH
OCHOBHBIX TEOPETUUYECKUX MOJIOKECHUI.

C uenpl0 KOHTPOJISL KauecTBAa BBINOJHEHHUS CaMOCTOSITENIbHOM  paboThl  TpeOoBaTh
WHIUBUAYAIbHbIE OTYETHI (JOMYCTHMO BMECTO MHCHMEHHOTO OTYeTa NMPUMEHATh WHIUBUIYyaJIbHbIC
KOHTPOJIbHBIE BOIIPOCHI).

IIporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUOU n yueOHBIM
IJJAHOM OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbl IO HampamjieHHI0 noarotoBku 27.03.04
VYnpapiieHue B TEXHUYECKUX CUCTEMAX

Pabouyro nporpamMmy cocTaBUi: AOLUEHT Medenosa 10.A.

Perien3edT: mOLIEHT s /2R Kopnunosa H.B.

[Iporpamma ono6pena na 3acenannu Y MKH 27.03.04 YnpasneHue B TEXHUUECKUX CUCTEMAX.
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[Tpencenarens yueOHO-METOINYECKONH KOMUCCHH /A c’/t; ' Medenosa HO.A.
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