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1 Ilesin ocBOEHUA JMCLUIIIMHBI

LlensMu  oOCBOeHUS AUCLUIUIMHBI «MojenupoBaHue CUCTeM»  SIBJISIOTCS:  Pa3BUTHe
ripoheCcCHOHaTBHBIX KOMITeTEHI[MI B 00/1aCTh TIPUMEHEeHHsI CTaHJapPTHBIX TIPOTPaMMHBIX CPe/ICTB IS
TIPOBE/IEHUST  BBIUMC/IUTE/IbHBIX ~ JKCIIEDUMEHTOB C  1Ieflbl0  pa3pabOTKM W UCC/Ie[0BaHUS
MaTeMaTUUeCKUX Mo/iesield TIPoL[eCcCoB U 00eKTOB aBTOMATH3ALUN U yTIpaBIeHMUs.

[nsi NOCTW)KeHUsl TOCTaBJeHHOM 1jed B AUCLUIUIMHE «MozenupoBaHie CHUCTeM» pellaroTCst
3aJa4M 110 U3y4YeHUIO:

- BU/JOB U K1acCU(UKaIIMM MaTeMaTHyeCKUX Mojiesel;

- MeTO/IOB MaTeMaTUueCKOro MO/ieJTMPOBaHUsI 3/IeMeHTOB CUCTeM yIIpaB/IeHUs;

- MEeTOZIOB UHWCJIEHHOTO MO/Ie/ITMPOBAHUSI C WCII0/Ib30BAHWEM CTaHAAPTHBIX MPOTrPaMMHbBIX

CpeJCTB;

- TOopsiika CUHTe3a MareMaTHMUeCKUX Mojiefieid KOHTYPOB aBTOMAaTHMYeCKOro yTpaBJeHUs

pa3/InYHbIX TUIIOB.

2 MecTo [UCHUMIUIMHBI B CTPYKType 00pa3oBarTe/ibHOM NPOrpaMMbl TOATOTOBKH
OakanaBpa

MucuurmmHa B1.B.13 «MogenupoBaHde CHCTeM» BXOAWT B BapHaTHBHYIO dYacTh Osoka 1
mucturuiid OOIT 1o HampaB/ieHHI0 TIOATOTOBKY GakanaBpoB 27.03.04 — YripaBieHue B TeXHUUECKUX
cucrtemax, mnpo¢unb — CucteMbl M CpejCTBa aBTOMAaTH3alMd TEXHOJOTMUYECKMX TPOLIeCCOB
(ucuuriHa 1o BeIOOPY). JUcLMIUIMHA U3yYaeTcs Ha TISITOM Kypce.

V3yueHue JaHHOW AVCIUTUIMHBI 0a3UpyeTcs Ha CeYIOMIUX OCBOEHHBIX AUCLMITTMHAX:

- Bb1.B.15 «Teopus aBTOMaTnuueCckoro yripasJ/ieHuUsI»;

- b1.b.09 «MaremaTuka»;

- Bb1.b.13 «MIHdopmaTrKa ¥ MHPOPMaLMOHHbIE TEXHOJIOTHUN;

- b1.B.14 «IIporpamMMupoBaHye ¥ OCHOBA a/IFOPUTMU3ALIUN»;
[Mepen Haua/sioM M3y4yeHUs! AUCLUIUIMHBI CTYZEHT JO/DKeH 00/afiaTh CaeyHLUMU 3HAHUSMU

YMEHUSMU U HaBbIKaMU:

3HAThb:

- TIPUHLMIBI pabOThI CUCTEM aBTOMATHYeCKOTrO YIIPaB/IeH!Us] TeEXHOJIOTHYeCKUMHU TIPOLIeCccaMuy;

- K/Jaccu(uKanuio U MeToAbl pelieHUs JuddepeHMaTbHbIX YpaBHEHUI

- OCHOBHBI€ [TOHATHS TEOPUU aBTOMAaTUUECKOIr'0 YIIpaB/IeHus;
yMeThb:

- IIPOEKTUPOBATh IIPOrPaMMHBbIe alTOPUTMBI;

- COCTaBJIATh CTPYKTYPHble CXeMbl KOHTYPOB YyIIpaBJIeHNs];

- TIpOM3BOAMWTH IpeoOpa3oBaHue B OMepaToOpHO (hopme
BJIJIeTh:

- HaBbIKAMU MUCII0/Ib30BAHUA MaTeMaTUYeCKUX MeTO/I0B aHa/Iv3a;

-  COBpeMeHHbIMH MH(OPMALMOHHBIMU TEXHOJIOTHSIMHA U MHCTPYMEHTalbHbIMU CpeJICTBaMU IJIs1
perieHust oOIeHayYHBIX 33/jau B CBOEH NMpodecCHOHaNTBHOM /1esITelTbHOCTH U /1Sl OpraHr3alin
CBOEro TPY/a;

3HaHus (yMeHWs, HaBbIKW), TIOJyYeHHble TIpM W3YUYeHUU [JaHHOM JUCLIMIUIUHBI OyAyT
HeoOX0AMMBI /IJIs1 U3yUeHHs! C/IeIyFOLIX JUCLIATUINH:

b1.5.18 Komriiekcebl TexHUUeCKUx cpefcts B CAY

b1.B.02 ITpoekTHas fedaTe/IbHOCTb

b1.B.12 CamoHacTpauBaroLyecss CUCTeMbl

b1.B./1B.02.01 ABTOMaTH3aL1s TeXHOJIOTUYECKUX TIPOLIeCCOB U ITPOU3BO/CTB

b1.B./1B.02.02 OnTumusanus yIpaB/ieHUst TeXHOJIOTUUeCKUMU TripoLieccamu
MeTa/UTypruueckoro rpon3Bo/CTBa

b3 l'ocypapcTtBeHHast uToroBasi arrectaius (MoAroToBka u 3aijura BKP).



3 Komnerennun oGyuaromerocs, jopmupyemMsbie B pe3yjibTaTe 0CBOEHHS
AVCIHUIUIMHBI ¥ TJIAaHUPYyeMble pe3y/ibTaThl 00yJyeHus:

B pesynbTate OCBOEHUSI AUCLIMIUIMHBI «Mo/e/IMpoBaHUe CUCTEM» OOYUYaroIlUICS [JO/DKEeH
00J/1aziaTh CIeAYIOMMMUA KOMITeTeHITUSMHU:

CTpyKTypHBIi1
3/1eMeHT [1naavpyemMble pe3ysibTaThl 00y4YeHus
KOMITeTeHLIUU

ITK-2 Cnioco0HOCTHI0 NPOBOANTH BHIYMC/IMTE/IbHbIE IKCIIePUMEHThI C HCI0/Ib30BaHHeM
CTaHJAPTHBIX NPOrPaMMHBIX CPeACTB C Lie/IbI0 N0/TyYeHHsI MaTeMaTHYeCKHX Mo/ie/1eu
MPOI1IecCOB ¥ 00beKTOB aBTOMATH3AIMH U yNIPaB/IeHHsA
3HaTh - TIPUHLMIBI IOCTPOEHHUSI MaTeMaTUUeCKUX MOJesleld, CUCTEMHBIN
MO XOZ, K UX [TOCTPOEHUIO;

- MeTO/bl UNCIEHHOrO pellleHus AuddepeHLIManbHbIX YPaBHEHNUH;

- aJropuTMBbI ¥ IPOrPaMMHYIO peasv3aliiio MoZesiel KOHTYPOB CUCTeM
ynpaBJieHusl.
YMeTs: - MCII0/Ib30BaTh CTaH/apTHbIe IPOrpaMMHbIe CpeZCTBa /11 [IOCTPOEHUs
Y peanu3alui MoJesiel CUCTeM yIpaBJleHus;

- peanM30BbIBaTh aIrOPUTMbI UMC/IEHHOTO pelleHus
I depeHLanbHbIX YpaBHEHWH /17151 IPOBe/IeHHs] BEIUMC/TUTETbHbBIX
5KCIIepUMEHTOB;

- (dopMHpOBaTh MOJie/Ib CUCTeMbI YIIPaBJ/IeHUs B BU/le CTPYKTYPHOM
CXeMBl.

Bnagets: - HaBbIKaMU MCTO/Ib30BaHUsI CTaHJAPTHBIX TIPOrPaMMHbBIX CPeJCTB
(3MeKTpOHHBIE TaO/HULIBI, CTAaHAAPTHBIE SI3BIKU POTPAMMHUPOBAHHUSI,
CpeJCTBa BU3ya/lbHOTO MO/Ie/IMPOBAHUS) C LieJIbI0 TTIOCTPOeHHUs U
peanvsalyy MaTeMaTUUeCKUX MOJesel;

- HaBBIKaMH pa3pabOTKK alrOPUTMOB UHCIEHHOTO PellleHus
I depeHIManbHbIX YpaBHEHUH U METOJUK TIOTyUYeHUs! pellieHus C
VICTI0/Tb30BaHNEM CTaH/JaPTHBIX MPOrPaMMHBIX CPe/ICTB;

- HaBbIKaMU pa3pabOTKU MaTeMaTHueCKHUX Mo/ieseil CTaHJapTHBIX
KOHTYPOB YIIPaBJ/IeHUsI U UX 3JIEMEHTOB B (JOpMe CTPYKTYPHBIX CXEM.




4 CTpyKTypa U cojiep>XaHue JUCLUIIIMHbBI

OO01uas TPYA0EMKOCTh JUCHIMILIMHBI COCTABJIsAET 2 3aUeTHhIE e JUHMIIbI, 72 aKa/l. Yaca, B TOM YUC/Ie:
- KOHTakTHas paborta — 13 akaj. uaca:
- ayjuTtopHas — 12 akaj. 4yacos;
- BHeayJuTOpHas — 1 akaz. 4yacos;
- camocTosiTesbHast pabora — 55,1 akaz. yaca;
- TMOJArOTOBKA K 3ayeTy 3,9 akaz. yaca.
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Pazgen 1. OcHOBHBIE MOAXO0/bI B 5 [1IK-2 - 3yB
MOJe/JTHPOBAaHUH CHCTEM
1.1. Modeau npoyeccos onucbi8aemble WNuauBuayanbHOe 3a/jlaHie Ha
CamocTosiTesTbHOE U3yUeHue
OougdepeHyuanbHbIMU ypagHeHUSAMU. N TeMy «HuceHHbIe MeTO/Ibl
yueOHOM UTepaTyphl.
JuHamuueckue modenu 1 - 6 peteHus AuddepeHLIanbHBIX
BrinosiHeHMe UHAUMBUAYaTbHOTO o
ypaBHeHHWI AUHAMHUYEeCKUX
3a/jaHus
CHUCTEeM»
1.2.  MemoObl YuCneHHO20 peuleHusl CamocTosiTeTbHOE U3ydeHue OTueT 10 MpaKTHUUeCKOi paboTe
OugepeHyuanbHbIX ypasHeHull u cucmem 1111l 6 yueOHOM uTepaTyphl. «Perienue quddepeHIanbHbIX
[ToAroToOBKa K BBITIOJTHEHUIO ypaBHeHHU! B CUCTEMe
TMIPaKTUYeCKOi paboTbl BU3Yya/IbHOT'O MO/Ie/TMPOBaHUSI»
1.3.  Azneopummbl u npoepammmbie CamocTosTe/IbHOE U3yYeHHe OTUYeT IO BBITIOIHEHHIO
cpeocmea mMamemamu4ecko20 i 1 6 yueOHOli 1uTepaTypsl. MHIMBUYIHOTO 3aJaHHsl
MOOenupoBaHusl. BrinosiHeHUe UHIUBUYATbHOTQ | «HCronssosanue MeTOR0B ONePatKoRHOro
HUCYHUCJIEHUS OJId PelleHUusA IlHd)(l)epeHL[HaHbeIX
3d/1aHHA ypaBHeHui»
HTroro no paspeny 2 | 21 |18
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Pazgen 2. MaTeMaTHuecKHe MO/Ie/TH
> [IK-2 - 3yB
TUINOBBIX 37ieMeHTOB CAY
2.1. UccnedosaHue cucmem 8 hopme «8X00- CaMocTosiTenlbHOE U3yueHre OtueT 10 MHAUBUAYATTBHOMY
8b1X00» C UCNOAb308AHUEM MUNOBbIX yueOHOM JTUTepaTyphl. 3aganuio «MaremaThueckye
3/eMeHmo8 No mamemamuy4eckoll Mooenu 1111 1134 BrinosiHeHWe UHAUMBUYaIbHOTO [MOJIeI CUCTEM B (JOpMe «BXO[I-
> |3apaHusa BBIXO/Zl» C UCIO/Ib30BaHUEM
repejaToOuHbIX (QyHKLMI
TUIOBBIX 3/IEMEHTOB»
HToro no paspeny 1 1/1 (13,4
Pa3pen 3. Mojenu cucreM ynpasBJ/ieHUsI 5 TIK-2 - 3yB
3.1. Areopummusayus u nNpo2pammHast 5 1 1 6 |CamocTosATe/IbHOE U3yUeHHe OTueT 110 MPaKTHYECKOi paboTe
peanu3ayus mamemamuyeckux mooesetl yueOHOM JTUTepaTyphl. «MaToMATIOCK0S MOROTHpOBAKHS THTOBMX
JUHELHbIX cucmem ynpae/neHust [ToAroToBKa K BBITIOJIHEHUIO KOHTYPOB CHCTEM ABTOMATHYECKOTO
MIPAKTHYeCKOH pabOoThI perynposarus
3.2. CmpykmypHas cxema KOHmMypa 1 1 8 OTueT 1o BHIMOTHEHUIO
ynpaeneHus. [TocmpoeHue modenu KOHmMypa VHMBU/1yalbHOT'O 3a[jaHUsI
ynpaeneHus. Pacuem nepexoOHblx npoyeccos CaMocTosiTennbHOE U3yueHre «MogenupoBaHue 1
8 KOHmype. yueOHOM TUTepaTypsbl. VCC/Ie[J0OBaHHe Iepexo/IHbIX
BrinosiHeHWe WHAMBUAYaMbHOTO (TporjeccoB B KOHTYpe CAP ¢
3a/laHuA [IN-perynsaTopom U
WICIIOJIHUTE/IbHBIM MeXaHU3MOM
TIOCTOSIHHOW CKOPOCTH»
3.3. Modenau cucmem agmomamuueckotl 1 1 | 9,7 |CamocTosITe/IbHOE U3yUyeHre OTuer 110 TIpaKTHUECKOM paboTe
onmumu3ayuu. IlocmpoeHue modeneli yueOHOM JTUTepaTyphl, «CuHTe3 U HcciejoBaHue

6
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cucmem 3KCMpemaabHO20 pe2yaupOB8aHUs. MOATrOTOBKA K MPaKTUYeCKUM HWHTEeJJIEKTYa/IbHbIX CUCTEM
3aHSTUSIM, BBITIOJIHEHHE aBTOMaTHUYeCKOM ONTUMU3aLUU
MPAKTHUUeCKUX paboT TMOKMCKOBOT'O TUMA»
Hroro no pa3peny 3 3 23,7
HToro no AucuumiIn=He: 6 | 6/2° 551 3auet

* - yachl B UHTePaKTUBHOM (opme




5 Oopa3oBare/bHbIe U HHGOPMALMOHHBIE TEXHO/IO0THH

15t pean3aLiuy 1peyCMOTPEHHBIX BUZOB Y4eOHOM paboThl B KauecTBe 00pa30oBaTe/IbHbIX
TeXHOJIOTUM B MpernojjaBaHuM JAUCLUIINHBI «MozenmupoBaHye CUCTeM» MUCTOb3YHTCS:

TpaduyuoHHble obpazosamesnbHble mexHon02UU — UH(OPMALMOHHAS JIeKLMs (BBOHYIO JIEKLHIO,
rJie flaeT repBoe Mpe/icTaB/IeHue O IpeiMeTe ¥ 3HAKOMCTBO CTYy/IeHTOB C Ha3HaueHHeM U 3a/jauaMu
Kypca); JeKLJU1 — KOHCYJ/IbTal[uM, U3/10)KeHe HOBOT'O MaTepuasia COIPOBOJK/AeTCs TOCTaHOBKOM
BOTIPOCOB U JIMCKYCCHel B TIOMCKaX OTBETOB Ha 3TH BOTPOCHI; NPAKTUYeCKUe PaboThI.

TexHonoz2uu npobaemHo20 0b6yyeHus: — IPOOIeMHBIE JIEKLVHU SIB/ISIETCS Pe3y/IbTaTOM YCBOEHHS
TI0/Ty4eHHOU MH(OpMaLMK TIOCPeJICTBOM MOCTaHOBKHM MPOOIEMHOTr0 BOTIPOCa U MOUCKA TyTel ero
peLIeHsT; TPaKTHUeCKHe 3aHATHS C UCII0/Ib30BaHHeM Tpo0ieMHOTo 00yueHre, KOTOPOe 3aK/TF0YaeTCs
B CTUMYJIUDOBaHUU CTY/IEHTOB K CaMOCTOSITe/TbHOM «00bIue» 3HaHUM, He0OXOAUMBIX /ISl pellieHUst
KOHKpeTHOM 1po0Osiembl. [TpakTrueckoe 3aHsTHe Ha OCHOBe Kelc-MeTo/ia — 0OyueHre B KOHTEKCTe
MO/le/TMpPyeMOl CUTYaLH, BOCIIPOU3BO/SILEN peabHble YCI0BUS HAyUHOU, TPOX3BO/|CTBEHHOM,
ob1iecTBeHHOU AesTesbHOCTH. OOyyaroiyecs J0/mKHbI TPOaHaTM3UPOBATh CUTYaLHI0, pa300paThCs B
CyTH 11po6JieMm, Tpe/JIoKUTh BO3MOXKHBIe pellieHUsl U BbIOpaTh Jyylliee U3 HUX.

TexHon02uu npoekmHo20 obyyeHuUs1 — OpraHu3arys 00pa30BaTebHOTO MPOIiecca B COOTBETCTBUM
C aITOPUTMOM T103TAITHOTO pellieHus TPo0bIeMHOM 3a/jauy WK BBITIOJTHEHUsT yueOHOro 3a/jaHusl.
CTyZieHThI B COCTaBe TPYIIbI BLITOIHSIKT UCCIe[0BaTe/IbCKU TPOEKT, B KOTOPOM IPOU3BOJSAT
HayuHble MCC/Ie/J0BaHUs 10 3a/JaHHOM TeMe B paMKax M3yuaeMbIX B AUCLIMIIIMHE. Pe3ybTaThl
WCCJIe/IOBaHMs NIPeJCTaB/ISIFOT B (OPMe YCTHOTO J0K/a/a.

HHgopmayuoHHO-KOMMYHUKAYUOHHble 06pazosamesbHble MexHOA02UU — B XO/ie TIPOBe/leHUs
JIeKLIMOHHBIX 3aHSATUM MpeJlyCMaTpUBaeTCsl MCO0Ib30BaHUe 3/IEKTPOHHOIO JeMOHCTPALIMOHHOT O
MaTepuana (JeKLu1-B13yanr3alyu), UCIoab30BaHue VIHTepHeT pecypCoB /1S IPOMEeKYTOUYHBIX
aTTecTalMi U MIPOBEPKU OCTaTOUHbIX 3HAHWUH

JIeKIIMOHHBIN MaTepras 3aKpervisieTcsl B X0/ie MPaKTUYeCKUX paboT, Ha KOTOPBIX BBITIOTHSIOTCS
IPYNIIOBbIE WY UHAVBU/ya/IbHbIe 3a/laHus 110 NIPOMIeHHOM TeMe.

CamocrosiTesnbHast paboTa CTUMYJIMPYeT CTY/ZIeHTOB K CaMOCTOSITe/IbHOM ITpopaboTKe B rpoLjecce
NOJIrOTOBKY K YCTHOMY OIIPOCY, TECTUPOBAHUIO M UTOTOBOU aTTeCTal|uy.

B xopie npoBezieHNs IEKLMOHHBIX 3aHATUI Npe/lyCcMaTpHBaeTCs:

- WCTIO/b30BaHUe 37eKTPOHHOIO /IeMOHCTPALMOHHOTO MaTepuana [0 COBPeMeHHOMH
VI3MEepUTE/IbHON TeXHUKE;

- WCTI0/Tb30BaHKE 3/IEKTPOHHBIX yUeOHUKOB 110 OT/|e/IbHBIM TeMaM 3aHSITH;

- aKTUBHbIe U HWHTepakTHBHble ()OpPMbI O0yueHUsi: BapUaTUBHBIM OIPOC, AMCKYCCHH,
YCTHBIA OINpOC,  TEeCTOBBIM OINpPOC, WHAWBUAYalbHBIM [OK/Iaj IO pe3y/ibTaTaM BbIMOJHEHUS
MIpaKTUYeCcKoi paboThl U T.J.

6 YueOHO-MeTO/[ueCcKOe o0ecreyeHHe CaMOCTOATe/IbHOW PadoThI CTY/eHTOB

Mo puctyruinHe «Mo/jeTMpOBaHUe CUCTeM» MPeyCMOTPeHa ayJUTOPHasi M BHeayIUTOpHast
caMocTosiTe/TbHast paboTa 00yUarOIXCS.

AyputopHasi camocTosiTe/bHast paboTa CTY/IEHTOB TPe/TIoJiaraeT BhIMOTHEHHE MPAKTHUECKUX
paboT ¥ JOK/Iaz 10 MOTyUeHHBIM pe3y/ibTaTaM, a TaK)Ke YCTHBIM OTMPOC O MOPSIKe BhINOTHEHHUS
TIPaKTUUeCKOU paboThl, MOJTyYeHHBIM YMEHUSIM 1 HaBbIKaM.

HPUMeprle 80Nnpochbl ons YCMHO020 onpocda no 6biN0/IHEHHbIM NpAKMu4yeCKum pa6omaM

Tema npakTHUecKon Bomnpocsl 151 ycTHOr0 onpoca
padoThI

Uuc/ieHHbIE METO/bI 1. Yto Takoe auddepeHianibHOe ypaBHeHHe?

pelLieHus 2. [To KaKuM mpy3HaKaM MPOU3BOAUTCS KilacCUUKals

nvddepeHIMaTbHBIX




Tema npakTHYeCcKon
padoThI

Bomnpocel 15 ycTHOr0 onpoca

ypaBHEHU
JUHAMUUeCKUX CUCTEM

IuddepeHMaNbHbIX ypPaBHEHUN?

3. Uro Takoe oObIKHOBeHHOE AuddepeHIfranbHOe YpaBHeHHe? 3anHIInTe
rpumep?

4. Kakoe guddepeHLiaibHOe ypaBHeHYe Ha3bIBaeTCsl ypaBHEHHUEM B
YaCTHBIX NTPOM3BOJHBIX?

5. B ueM oT/inune nmuHeNHbBIX AuddepeHLMaTbHBIX YPaBHEeHUH OT He-
muHeliHbIX? [IpuBeuTe ipuMeps! uddepeHIMaIbHbIX yPaBHEHUN 3TUX
BU/IOB.

6. UTo Takoe ogHOPOAHbIe AuddepeHLManbHble ypaBHeHUs? [IpuBeu-Te
rpuMep JIMHEMHOT0 OAHOPOAHOrO AuddepeHINabEHOTO YPaBHEHUSI.

7. Kakoli Buz, juddepeHIranbHbIX ypaBHEHNH Ha3bIBaeTCs
HopMasbHbIM? [1prBeiTe MprYMep TakoM 3arucH.

8. 3anmmTe B 00I[eM BHie CCTEMY YpaBHEHHI 11epBOTO TIOPsiiKa
paspeLleHHbIX OTHOCUTEIbHO NTPOM3BOAHbIX. Kak 3anuiercs Takas
cucTeMa B BeKTOpHOM opme?

9. [IpuBeauTe npruMep 3anucu JuddepeHIIMaTLHOTO YPaBHEHUS N-0r0
TNopsi/iIKa pa3pelleHHOe OTHOCUTE/ILHO CTaplilell IPOU3BOJHOM B popMe
CUCTeMbl YpaBHEHUI [1epBOT0 MOPsiKa.

10. B kakoii (popme mosiydaroT peltieHus: AuddepeHIanbHbIX YpaBHEHUM
TIPU HCI10J/Ib30BAaHUH YUCJ/IEHHBIX METOZOB?

11. Kakoe npeumy11jeCTBO YMC/IeHHbIX MeTO0B? /B ueM cocTout
HeZI0CTaTOK UCII0/Ib30BaHUS YMC/IEHHBIX METO/0B MPU MOIyUYeHUH
pelieHus: AuddepeHLIMaNbHOTO YpaBHEHUS?

12. Yrto Ha3bIBAIOT y3/1aMU CETKU MPU MOCTPOEHUU UMCIEHHON CXEMBI
pelieHus AudQepeHLIManbHBIX YPaBHEHUH?

13. Kakue pa3nmuaroT Kjiaccbl MeTOZIOB peleHUs ArddepeHaNIbHbIX
ypaBHeHuU!? B ueM oT/iMuMe 3THX K/1aCCOB JIPYT OT Apyra?

14. Kakoli BUJ IMeeT peKyppeHTHOe BbIpa’KeHue TPH MCI0J/Ib30BaHUHU
YKMC/IEHHOTO MeTo/la Diliepa Jjis peliieHus: AuddepeHLraabHOTO
ypaBHeHUs1?

13. TlpuBeuTe reOMETPUUECKYIO UHTEPIIPeTAL[MI0 MeTo[a Jujepa.
CpenaiiTe TOsICHEHUS K 3TOM CXeMe.

14. 3anummTe peKyppeHTHOe BbIpayKeHUe [1JIs [0JIyYeHUsl YUC/IeHHOT O
petieHus AuddepeHI[ManbHOTO YPaBHEHUS .

15. TIpeobpa3yiiTe guddepeHanbHOe YypaBHEHHE K CHCTEMe
mubdepeHIMATBHBIX YpaBHEHUM 1-0r0 MopsiiKa. 3aruIiiTe CUCTEMY
PEeKYPPEHTHBIX BbIDA’KEHHM [IJ1sl TIOJTYUeHHs] UMCIEHHOTO PellleHusl.

YuicieHHOe pellieHue
b depeHIMATBEHBIX
ypaBHeHU!

1. TIpou3sBecTH urcieHHOe peliieHKe MU depeHIMaTEHOTO YPaBHeHMUSI.
y +2y"+y =0 npu y(0) =0, y'(0) =2

2. [Ipowr3BecTy aHaIUTAYECKOe pellieHre AuddepeHI[raibHOTO
ypaBHEeHUs

5y"= y = 3y =0 mpu y(0) =1, y'(0) =-2

3. PaccMoTpeTh MoBeJjeHUe CUCTeMbI U COCTaBUTh MO/Ie/Th Tpoiiecca
HaroiHeHus 6aka B BUjie TMHENHOTO AuddhepeHI[HaTbHOT0 ypaBHEeHHsI.
[Tpou3BecTu unc/ieHHOe pellieHre TIoyueHHoro auddepeHIMaILHOTO
ypaBHEHUS

4. Kak npeactaButh quddepeHiiaibHOe YpaBHeHNe, OMUChIBatoIee
roBefieHre 00beKTa B KAHOHUUECKOH opme?

5. 3anuimre jsivHeliHOe O/1Y n-oro nopsijika C NOCTOSIHHbIMU
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Tema npakTHYeCcKon

Bomnpocel 15 ycTHOr0 onpoca

padoThI
KO3 pULIeHTaMH C HeHYJIeBOW TIPaBOM YacThbIO
6. Kakue MeTozbl perieHus AuddepeHiiuaabHbIX ypaBHEHUM
VICIIOJIb3YIOTCS B TIPDU UCC/IeJOBAaHUM MOJeslel CUCTeM?
7. MeTo/ibl UMC/IeHHOTO pellieHus AuddepeHLHaTbHbIX YPaBHEeHUH.
8. AJIrOpUTM peann3aliii BbIOPaHHOTO YHMC/IEHHOTO METO/Ia PellleHust
nvddepeHIIMa/IbHBIX YpPaBHEHUM MOJeU
9. [TocTpoeHue cUCTeMbl PA3HOCTHBIX YPaBHEHUM /1Jisl YUCTIEHHOTO
pelieHus AuddepeHIMaTbHOTO YpaBHEHMSI.
1. O61as cTpykTypa petuenus auddepeHIMansHOTO YpaBHEHUs B
Pellere ¢dbopMe CTPYKTYPHOU CXeMbl
2. Kak 3a/jaTb Haya/ibHbIe 3HAUEHUS] UHTerpaTopoB?
b depeHIMATEHBIX
yDaBHeHH! B CHCTeMe 3. Kakue Bu3yasbHbie 3;3eHb;{ WCII0/Ib3YIOTCS [J/11 MO/Ie/TUPOBaHUs
JUHAMHUYeCKHUX CUCTEeM?
BU3YalbHOTO 6 . 5
MOJIe/THpOBaHIS! 4. Kak BbIOMpaeTcsi YMC/IeHHbIA METO/| MHTErPUPOBaHUSI ;
5. Kak 3azjaeTcs1 BpeMst UHTerpUPOBaHUs?
6. Kak 3a/1ath Macimtab rpaduka GyHKIUH?
1. Kak mosyuuTh oriepaTopHyto (opmy 3anucu guddepeHaaIbLHOro
ypaBHeHUA? UTO Takoe vHTerpasa CBepTKU?
Vcnonb3oBanue 2. Kak nipejicTaBnisieTcst Mo/ie/nb B oriepaTopHoi ¢opme 3amnucu?
METO/I0B 3. [IpuBeuTe TIOPSIZIOK BBIYKMCIEHUST W300paKeHUH (QYHKIUM Ha
OrepaLiOHHOI 0 npy¥Mepe NPOCTeRINX (PyHKIMM
WCUUCTIEHUS [JTSA 4. Tlepeunciute CBOKMCTBa TipeoOpa3oBanusi Jlartaca. ITpuBegute
peleHust npy¥Mep Toy4YeHus repelaTOYHOM (PYHKIMM C UCII0/Ib30BaHWeM CBOMCTB
mibdepeHIMATBHBIX | TTpeoOpa3oBaHus
ypaBHeHUM 5. [IpuBeauTe TipHMep TOIyYeHHsl MOJe/id B OTlepaTOpHOi popme
6. Kakue uccrefioBaHus MPOM3BOJATCS M0 MaTeMaTUUECKUM MO/IefsiM B
orepaTopHoi ¢opme.
Maremartuueckue 1. 3anuiMre nepefaTouHble (PYHKL[MU THUIIOBLIX 3/1eMEHTOB

MO/Ie/I1 CUCTeM B
(dhopme «BXOA-BBIXOI»
C UCMO/Ib30BaHUEM
repeJiaTOUHbIX
(GYHKLMI TUMOBBIX
3/1eMeHTOB

2. 3anuiuMTe BBIPDAKEHHSI [/ YaCTOTHBIX XapaKTepUCTHK TUIIOBBIX
3BeHbEB

3. 3anuiuuTe BbIPDAKEHHUSI [Ji1 BPEMEHHBIX XapaKTepPUCTHK THITOBBIX
3BEeHbEB.

4. 3anuviuuTre aaropuTM I0Jy4eHUs YUC/IEHHOI'O pacyeTa BpPeMeHHBIX
XapaKTepUCTUK

5. CpaBHUTe BpeMeHHble XapaKTEpPUCTHUKW  THUIOBBIX
TIOJIyYeHHBbIX aHAJIUTUYeCKH C XapaKTepUCTUKaMH,
YKC/IeHHBIM CTIOCOOOM.

6. IlosicHuTe pacyeT BpeMEHHBIX XapaKTepUCTUK B 3/I€KTPOHHBIX
Tab/IMIaX.

7. YTo Ha3bIBaeTCsA YaCTOTHBIMU XapaKTePUCTUKAMU?
8. Kak monmyumnth yaCTOTHbIe XapaKTePUCTUKH OTBbITHBIM ITyTeM?
9. Kak nomyuyuTh 4yaCTOTHbIe XapaKTePUCTUKU TeOPeTUYeCKUM IyTeM 10
M3BeCTHOM MepejJaTOuHOM (DYHKLIMM 3BeHa?

10. Kak cdopmupoBaTh CxeMmbl B MaKeTe BU3YyaJbHOTO MOJe/TUPOBaHUS
[/l TIO/TyYeHYs BpeMeHHbBIX XapaKTepUCTUK?

11. Kakve (¢opMbl TMOCTPOeHHe  JUHAMHUYECKHUX
WCTI0JIb3Y10TCs B cpefie Scil.ab?

12. Kakve ¢yHKIMM WCOOMB3YIOTCS [JI1  TOAy4yeHUs1 (pacyeta)
YaCTOTHBIX XapaKTepUCTUK?

13. 3anuumTe CKPUNT pacyeTa YaCTOTHOM XapaKTePUCTUKU

3BEHLEB,
TM0J/TyYeHHbIMU

5JIeMEeHTOB
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Tema npakTHYeCcKon

Bomnpocel 15 ycTHOr0 onpoca

padoThI
1. TIpuBefuTe CTPYKTYPY KOHTypa PeryMpoBaHusi C 00 BeKTOM C
CaMOBBbIPaBHUBaHUEM
MaTeMATHIECKOe 2. TlpuBevTe CTPYKTYPY KOHTYpPA PeryIMpoBaHusi C 00beKToM Oe3
CaMOBBbIPaBHUBAHUS
MO/JieTUpOBaHue
THTIOBBIX KOHTYPOB 3. [IpuBegute /ITOPUTM pacyeTa [epexo/iHOro MpoLecca B CHcTeMe
cHCTeM 4. Kak BMUSIOT HaCTPOMKHU peryisTopa Ha BUJ, [Iepexo/iHOro nporecca?
5. Kakue crioco0bl y/TyuIiieHust epexoHbIX MMPOLIeCCOB UCTIOMb3YIOTCS?
aBTOMAaTHU4YeCKOro
6. Kak MozeiMpyroTCsl TeXHAUeCKre CpefCTBa BXOAsIMe B COCTaB B
PEry/MpOBaHuA KOHTYpe peryJMpoBaHus?
7. PaccumraiiTe HaCTPOWKHU PeTy/sTOpa /s 3a[JdHHON MO/ien 00beKTa ¢
VICII0/Ib30BaHWEM MaTeMaTUueCcKoro MeTo/ia
1. Kakue 3/1eMeHTbI BXOJSAT B MPOMBILLL/IEHHBIN KOHTYD
aBTOMaTHMYeCKOr0 PeryaupoBaHus?
2. Kak peamuzyetcs [TM-peryssitop B pabote? Kak dhopmupyercst u
peann3yeTcsl OrpaHUYeHNe Ha BeJIMUKMHY MHTerpaTopa pery/astopa?
3. KakuM crmocob6om MOKHO TOJTYYUTh YpaBHEHHe JTMHUU Perpeccuu?
4. Kak 1o 3KCrepuMeHTa bHbIM JaHHbIM ONpele/UTh NTapamMeTpbl
HMHEePILMOHHBIX 3BeHbEB I MO/le/TMPOBaHUe JTMHaAMUUeCKUX IapaMeTpOB
o0ObeKTa yripaB/ieHUs ?
5. Kak orpefieth 001111 KO3(GUIMEHT Tiepe/iauy oc/ie[oBaTe/TbHO-
MopgenupoBaHue ro CoeHEHUS 3BeHbEB?
KOHTYypa 6. Kak onpefieuth 000011[eHHYI0 CTaTHUECKYIO XapaKTePUCTHKY T10
TIPOMBILLITIEHHOM C/lefloBaTe/IbHO COe/JMHeHHBIX 3BeHbeB? [IpuBejuTe nprmMep rosyyeHust
CUCTEMbI 0000111eHHOM XapaKTepUCTUKH [Ijis CBOETO BapyaHTa.
aBTOMaTHUYeCKOro 7. OnuimTe noc/ie0BaTeIbHOCT OIpeie/ieHrst TapaMeTpOB

perynupoBanus ¢ [TA-
peryasiTopom 1
WCIIOJIHATE/IbHbIM
MeXaHU3MOM
MOCTOSTHHOW CKOPOCTH

peryssiTtopa Io 3KCrepuMeHTabHOM KPUBOW pa3roHa.

8. Kakum 00pa3om peasu3yeTcsi orpaHUUeHHe Ha X0/] UCTIOJTHUTETbHO-TO
MexaHW3Ma B MO/Ie/Ti CUCTeMbI? 3aruiluTe MaTeMaTHYeCcKyr MO/eJb
WICTIOJTHUTE/IbHOTO MeXaHN3Ma C OTPaHUYeHUSIMU?

9. Kakue nokasarenu KauecTBa MOXXHO OIpe/le/IUTh 110 MOTyYeHHOMY
repexoHOMY TIpoLeccy?

10. Kak peanmuzoBats [1M-perynsarop B SciLab/XCOS c orpanuueHrem
Ha BeJIMUMHY, (hOpMUpYeMyt0 MHTerpUpyolleil uactbto? [IprBeuTe
TIpUMep CTPYKTYPHOU CXeMBl.

11. Kak peanu3oBaTh B SciLab/XCOS ucnomHUTeNbHBI MeXaHU3M C
orpaHMYeHHeM Ha Auana3oH xofa Bana? [IpuBeaute npumep
CTPYKTYPHOM CXEMBI.

12. Kak ¢opmupyeTcs HeJlMHelHasi cTaThyeckasi XapaKTepUCTHKA B
SciLab/XCOS.

CuHTe3 u
HCC/ieJoOBaHUE
HHTeJIJIEKTYa/IbHbIX
CHUCTEM
aBTOMaTUYeCKOU
ONTHUMU3ALIUUA
TI0MCKOBOT'O TUIIA

1. OcHoBHoi1 nipuHLun paboTsl CAO ¢ coBMellleHHbIM pPabounM U
TeCTUPYHIOIIMM BO3/|eiCTBUEM

2. 1511 KaKuX Liesield peasu3yeTcs 3/eMeHT NaMsATH NPY ITOCTPOeHUH
CAO?

4. Kakyro (yHKLMIO BBITIO/IHSIET TpUrTep peBepca? Kakue HaCTpoWKu
Tpurrepa peepca? MaremaTuueckasi pyHKLUsI TPUITepa peBepca.

5. Kak peanu3syetcst coctosiHre octaHoBKU B CAO. Kak Beibupaetcs
BpeMst 0cTaHOBKU? Kakue ycioBusi GOpMHUPYIOTCS /1/1s1 OCTAHOBKU U €8
ripekpairieHust B CAO?

6. B Kakux ciyvasx NpUMeHSIOTCS CUCTeMbl aBTOMaTUYeCKOM
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Tema npakTHuecKou Bompocs! 111 yCTHOr0 ornpoca
padoThI

ontumuszauuu (CAO)? B yem otimune CAO oT cuctem
aBTOMAaTHUYeCKOr0 peryarupoBaHUs?

IIpumMepbl MHAUBU/Ya/IbHBIX 3alaHUI

3aganue 1. Vicrionb3ys unc/ieHHbIM MeTo, pelieHUs guddepeHIMaNbHbIX YpaBHEHUN
TIPOM3BECTU PACUeT AMHAMHUUECKUX (TIepeX0/HOM Y UMITY/IbCHOM) XapaKTePUCTHK 00beKTa
ympaBJieHusi, [JUHaMU4eCcKUe CBOMCTBa KOTOPOrO OMUCHIBAIOTCS AuddepeHLIManbHbIM ypaBHEHUEM
(k03 pULIMeHTHI 3a/1at0TCS 110 BapUaHTaM):
d’y, dy
2 YA
dr dr
ITo mosTyueHHOM JUHAMHUYECKOH XapaKTePUCTHUKH OTPeJe/UTh IapaMeTphbl 00beKTa: Bpemst
3ara3/ibIBaHusl, IOCTOSTHHYIO BpeMeHU 00beKTa, KO3 uiiveHT repefjaun oObeKTa.
[Tpou3Bectu peiieHre Aud@epeHIMabHOTO YpaBHEHUS B Cpe/ie BU3ya/IbHOTO MO/ie/IMPOBAHUMU.
CpaBHUTL pe3y/bTaThl.

a +a,y =kx

3aganue 2. [15151 3ajJaHHOM CTPYKTYPHOM CXeMbI MOIy4YnTh AuddepeHLMaibHOe ypaBHeHNE U
TIPOM3BECTHU ero yucieHHoe peliieHre. CpaBHUTH TO/TyUYeHHbBIN pe3y/bTaT C pe3y/bTaToM
MO/Ie/IMPOBaHKe CUCTEMBI B Cpe/ie BU3yaJbHOTO MO/Ie/TMPOBaHUSI.

(1) I @_’ kS Vi)

T TP+ \ T T,P -
R
T,p

3aganue 3. [Tpor3BecTy peasy3alidio KOHTypa pPeryaTpoBanus ¢ I1-peryasiTopoM U 00beKTOM
C caMOBBbIpaBHUBaHUEM 2-0r0 MopsiAKa. Vcroib3ysi UMC/IeHHBIN MeTO/| TIOJIyYUT NepexXO0IHbIN
TMIPOL[eCCB KOHTYPeE TP ONTHUMa/bHbIX HACTPOMKax peryssTopa. Peasn3oBaTh KOHTYD peryavpoBaHUs
B Cpejie BU3ya/IbHOI'0 MO/Ze/IMPOBaHUs, CPaBHUTB I10/TyUeHHble pe3yJ/bTaThbl C YUC/IeHHBIM PellleHueM.
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7 O1jeHOYHBbIE CPe/CTBA //isl IPOBe/ieHUsI MPOMEe)XYTOUHOM aTTecTaluu

a) IInanupyemble pe3y/IbTaThbl 00yUeHNs U OLleHOUHbIE CPe/ICTBA /ISl MPOBe/leHUs MPOMEe)XYTOUHOH aTTeCTaIuu:

CTpyKTypHBI
1 5/1IeMeHT
KOMITeTeHLINU

[TnaHupyeMble pe3yabTaThl 00yUeHUs

OLIEHOIJHBIE cpeacTBa

ITK-2 Cnioco0HOCTHI0 NPOBOANTH BHIUMC/IHTE/IbHbIE YKCIIePHUMEHTHI C MCI0/Ib30BaHNeM CTaHAAPTHBIX MPOrPpaMMHBIX CPe/CTB C Iie/TbI0
MOJTy4YeHHsl MaTeMaTHYeCKHX Mo/iesiell POoIeccoB  00HeKTOB aBTOMATH3alUH M YIIPaB/IeHUsI

3HaThb

- TIPUHLUIIBI TTIOCTPOEHHUSI MaTeMaTUUeCKUX
Mo/iesnielt, CHCTeMHbIN MOAXO0/, K UX
[MOCTPOEHUIO;

- MeTO/Ibl UHC/IEHHOTO PellleHust
nuddepeHivanbHbIX YPAaBHEHUI;

- aJTOPUTMBI U IPOTrPAMMHYIO
peau3alyio Mo/iesieii KOHTYPOB CUCTeM
yTIpaBIeHMUsI.

1. Bugpl mMaTeMaTHUeCKUX Mo/iesiel, TIpuHATas Kiaaccudukarmsa. HasHaueHwe U o0ias
XapaKTepUCTHUKa KaXK/I0Tro Kjacca MaTeMaTUUeCKUX MoJesei.

2. MeTtogpl CuHTe3a MaTeMaTH4YeCKUX Mogesed. XapaKTepUCTUKM —aHa/JIUTHYeCKHX,
9KCTIepUMEHTa/IbHbIX W aHaJMTHUKO-3KCIIePUMeHTaTbHBIX MeTo/0B. O6macTy mnpuMeHeHust
3TUX METO/OB.

3. UucneHHble MeTOZAbl peanu3aldd MaTeMaTUuecKWX MoJeseld, OCHOBHbIE BH/IbI
YMCJIEHHOTO MO/Ie/IMPOBaHusl, IPUMepbl MO/Ie/TMPOBaHUS.

4. MaremaThueckrie Mo/ie/ii B (popMe CTPYKTYPHBIX cxeM. VIcronb3oBaHUe 37ieMeHTapHbIX
3BeHbeB JI/Is1 [IOCTPOeHUs IMHaMUYeCKUX MOZeslel.

5. Maremartryeckue Mo/ieJid BO BpeMeHHOM o6actu. [IpuBeuTe mprMepbl CHHTe3a
MaTeMaTHUeCcKrx Mojiernel B popme auddepeHIManbHbIX ypaBHEHHSI.

6. MaTemaTrueckue MoJieny B oriepaTopHoi popme. VicciejoBaHue o MaTeMaTHYeCKUM
MoziesisiM B oriepatopHoi ¢opme. [IprBeauTe prMep CMHTe3a MaTeMaTUUeCKol MoJie/v B
oriepaTopHoi (opme.

7. MaTtemaTnuuecKre MOJIeJTd B UaCTOTHOM ob6siactu. ViccnenoBanue cructem 1o AUX u GUX.
[TpuBesauTe MoOCIE10BaTENBHOCTL IOCTPOEHUS U UCC/Ie/I0BAHUST MOJIE/U 10 YaCTOTHBIM
XapaKTepUCTUKaM.

8. Mojenu 3aMKHYTBIX CUCTEM peryaMpoBaHusi. Moziesiu IBYXKOHTYPHBIX cucTeM. Mogenu
CUCTeM KaCKaJIHOTO yTIpaB/IeHMUs.

9. Mogenu cucTeM aBTOMaTUueckKoi ontuMu3aiiuu. CTpykTypHas cxeMa mozenu CAO.

10. MeTto/pl UMCIeHHOTO pelleHus AudQepeHLIanbHbIX YpaBHEHUH.

11. [AuHamMuueckrie MOJieNH, MeTO/ibl CHHTe3a JMHAMUUeCKHUX MOJeeu.

12. CraTtucTryeckrie MO/eNH, IPUHIIUIT TIOCTPOeHNs], Ha3HaueHWe 1 00/1aCTb IPUMeHeHMsI.

13. Cnocobbl MaTeMaTU4YeCcKOrO OITMCAHHUSI TeXHOJIOTUUEeCKUX CUCTeM YIpaBeHUs U UX
3neMeHTOB. CTaTUCTHYeCKHe MoZiesd. [JuHaMyuyeckue MOZesu.




CTpyKTypHBI

1 5/1IeMeHT [TnaHupyemble pe3y/bTaThl 00yueHUs OreHOYHBIE Cpe/iCcTBa
KOMIEeTeHLIMU
Ymetb - MCI0J/Ib30BaTh CTaH/apTHbIE 1. Kakue criocoObl HAaCTPONKN MaTeMaTHUeCKUX MO/ieJiel TTPOLIeCCOB M CUCTEM
MporpaMMHbIe CpPeJICTBa [Jisi IOCTPOeHUsI M |UCTIOMb3YIOTCS. [lacCuBHBIE MeTO/[bl OTIpe/ie/leH s IMHAMUUeCKHX XapaKTepUCTUK 00beKTa
peanu3aliiy MoJiesieil CUCTeM yrpaB/ieHusi; |yrpaB/ieHUs..
- peayM30BbIBaTh aJITOPUTMBI UMcieHHOro | 2. Kak coctaBisiTe AU QepeHLanbHble YpaBHEHUS] MaTepHalbHOTO U SHEPreTUUeCKOoro
pertenus guddepeHaIbHBIX ypaBHEHU — [6amaHCOB.
/151 IPOBE/IeHNs] BBIYUC/TUTE/TbHBIX 3. Kak npousBOAWTH CHHTE3 MOZEIU B BHJle CTPYKTYpHbIX CxeM. Kakve OCHOBHbIe
5KCIIepUMEHTOB; CoeIMHeHUsI 3BeHbEB HUCIIO/Ib3YIOTCS TIPY 3TOM?
- (hopMHpOBaTh MOJIE/Ib CUCTEMBI 4. CdopmupyiiTe pa3HOCTHBIM aHaior AuddepeHLIMaabHOrO ypaBHEHNs MeToloM Jiiiepa
yTpaB/ieHUs B BUJle CTPYKTYPHOW CXeMBI. 5. IlpuBesvTe anropuTMm pelleHus guddepeHMaabHOro ypaBHeHust MmetooM Pynre_KyTra.
6. OcobeHHOCTH TpPOrpaMMHOM peanu3alii CUCTeMbl SKCTPEMa/lbHOTO DPery/MpoBaHus C
COBMeI[eHHBIM TIOMCKOBBIM 1 Pab0UrM [IBI>KEHUEM
7. ®opMupoBaHUe OOBEKTOB W CUCTEM YIIpaB/ieHUsi OMepaTOPHbIM MeTO/O0B. DJIeMeHTHl,
BXOJMIllMe B CTPYKTYpy MoJenupyeMblx cucTeM. IIprMep aHa/JMTUUYECKOrO IOy4YeHHs
repexo/jHOI XapakTepUCTUKU C UCIO/Ib30BaHWeM MeTozia peobpasoBanus Jlamnsaca.
8. Kak cdopmupoBath Mojenb CUCTeMbl aBTOMaTHUeCKOM ONTUMH3alL[MM, T[OSICHUTE
anropuTM peanusauyy Mogenu. IlpuBesuTe OCHOBHBIE TUIIbI alrOPUTMOB aBTOMAaTHYeCKOU
ONTUMM3ALUY, UX OT/IMYMS APYT OT fIpyra.
Bnazets - HaBbIKaMH MCIIO/b30BaHusl cTaHjapTHbIX | 1. IIpon3sBesnTe CUHTE3 MaTeMaTHUeCKUX MoJiesell /i1 00beKTOB, OMKMChIBaeMbIX 3aKOHAMU

MIPOrpaMMHBIX CPeZICTB (3/1eKTPOHHBIE
TaOMMLBI, CTaHJAPTHBIE SI3bIKU
MIpOrpaMMHUPOBaHUsl, CPeJiCTBa BU3yalbHOTO
MO/le/TMPOBaHus1) C 1ieJIbi0 TOCTPOeHUs U
peanu3ali MaTeMaTU4eCKUX MoJenel;

- HaBbIKaMU pa3paboTKU anropuTMOB
YKC/IEHHOTO pellieHus JuddepeHIaabHbIX
ypaBHeHUH U METOZUK IMOTy4YeHUs PelleHus
C UCI0JIb30BaHUEM CTaHZAPTHBIX
MIPOTrPaMMHBIX CPeJICTB;

- HaBbIKaMH pa3pabOTKU MaTeMaTHUeCKUX
MoJeseli cTaH/[apTHBIX KOHTYPOB
yTIpaB/IeHUs U UX 3/IEMEHTOB B (popme
CTPYKTYPHBIX CXEM.

MeXaHUKH (MaTeMaTUueCKUM MasiTHHUK, TapMOHUUECKUI OCLIUIISITOP).

2. CcopmupyiiTe anropyuT™M YUCA€HHOIO MO/le/TMpOBaHKe Mpoliecca /Jisi MTHePLIMOHHOTO
3BeHa 1-0ro nopsijka

3. Jlnisi cucTeMbl UMC/IeHHBIN YpaHeHUH, 3a/JaHHBIX B PeKYPeHTHOM dopMe pa3paboTaiiTe
aJIrOPUTM BBIUMC/IEHUH. Pean3yiiTe airOpUTM U TIOJIyurTe peliieHus B BUjle rpaduika
byHKLMH

4. TlpuBeauTe omepaTopHOe pellieHue AudQepeHIuaibHOTO YpaBHEeHUS] CUCTEMBI,
onuchiBaeMou A depeHIMaibHbIM YpaBHEHHEM

5. [TocTporiTe cucTeMy pa3HOCTHBIX YPaBHEHUU [I/1s1 YUC/IEHHOTO pPelleHUs 3aJaHHOT 0
nvddepeHIMaTbLHOTO YpaBHEHHS.

6. Wcnonb3ys cxeMy peliieHus quddepeHIMaTLHOTO YPaBHEHUSI N-0r0 MOPsi/iKa MeTOI0M
TIOHWKEHUs TIPOM3BOJHOM, COCTaBTe U peanu3yite B ScilL.ab cxemy peruenus
IubdepeHIManEHOTO ypaBHeHus 2y +2y +y =x.
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0) [Topsf0K NpoBe/jeHNs NPOMEXYTOYHOH aTTeCTaluH, I0Ka3aTe/ Il ¥ KPUTEePUH
OLleHUBAHMA:

[lpome)xyTouHasi —aTTecTauysi 10 JUCLAIIIMHE «MojenMpoBaHue CHUCTeM»  BKJIFOYaeT
TeOpeTHUecKre BOIIPOCHI, TMO3BOJISIIOIIE OLEHWTh YPOBEHb YCBOEHHS OOyuaroL[iMHCs 3HAaHUH, U
TIpaKTUYeCcKue 3a/laHusl, BBISIBJISIIOINE CTereHb C)OPMUPOBAHHOCTH YMEHUM U BJla/IeHUH, TTPOBOJUTCS
B hopMe 3auerta.

Kpurepuu ouneHKH (B COOTBeTCTBHH € (GopMHUpPyeMBbIMH KOMIIETEeHI[USAMH 1
IJIAHUPYeMbIMH pe3y/IbTaTaMH 00yueHHs):

— Ha OIIEHKY «3a4meHo» — CTYJIeHT /J0OJDKEH PacKpbITh CO/iep>KaHue MaTeprasa B 00beMe
NPOrpaMMbl JUCLIUITMHEL, IPaBU/IBHO /JaTh HeOOXOAVMbIe OTpe/ieieHus, IPUBECTH [J0Ka3aTe/bCTBa
Ha OCHOBE MaTeéMaTHUeCKUX U JIOTUUECKUX BBIKIaJ0K. OTBET JO/DKEH ObITh CAMOCTOSITE/TbHBIN, TIPH
OTBeTe HCI0/Ib30BaHbl 3HAHUs, TPUOOPETEHHBIE paHee.

— Ha OIIeHKY «He3aumeHo» — CTYJIeHT He MOXKET I0Ka3aTh 3HAHUSI Ha YPOBHe BOCITPOM3Be/IeHHsT
¥ 00bsicHeHUst MH(OpMaLMK, He MOJKeT TI0Ka3aTh MHTe/JIeKTya/TbHble HAaBBIKM PelleHHs TIPOCThIX
3ajlau, OCHOBHOe Co/iepykKaHue yueOHOro MaTepuasia He packpheiTo. [Ipy oTBeTe fjomnyiilieHbl TpyObie
OIIMOKHM B OTIpeZie/IeHusiX, [0Ka3aTe/bCTBa TeOPeM He TPOBe/IeHO, He /JaHbl OTBEThI Ha
JIOTIOTHUTE/TbHBIE BOTIPOCHI MPEIo/jaBaTesisi, OTCYTCTBYIOT HaBbIKM UCC/Ie/JOBaTe/TbCKOM [1eSITeTbHOCTH.

8 YueOHo-MeTOoANYeCcKOe U HH(OPMALHOHHOE 00ecrieueHHe AN CIUTTHHBI
a) OcHoBHas jiMTEparypa:

1. 3uHoBbeB, B. B. MogenpoBaHue MporeccoB U cucrteM : yuebHoe mocobue / B. B.
3uHoBbeB, A. H. Crapoay6os, I1. 1. HukonaeB. — Kemeporo : Ky3['TY umenu T.®. 'opbauesa,
2016. — 146 c. — ISBN 978-5-906888-10-5. — TekcT : 3/1eKTPOHHBIM // JlaHb : 3/1EKTPOHHO-
oubmioreunas cucrema. — URL: https://e.lanbook.com/book/105406 (mata oOpartreHus:
06.10.2020). — Pexxum gocTyma: A/ aBTOPU3. T0JIb30BaTeei.

2. Xwmyzab, B. A. MojenupoBaHie 3aMKHYTbIX CHUCT€M AaBTOMAaTUYeCKOTrO YIIpaB/IeHUS :
yueOHOe 1mocobue Jyis akazieMuueckoro OakanaBpuata / B. A. )Kmyab. — 2-e u3f., UCTp. U IO —
Mocksa : U3zgatensctBo FOpaiit, 2019. — 128 c. — (bakanaBp. Akagemuueckuii kypc). — ISBN
978-5-534-09487-9. — Tekcr : 3nektpoHHbld // DBC FOpait [caiit]. — URL: http://www.biblio-
online.ru/bcode/428020 (gaTa obpartenus: 06.10.2020).

0) lono/iHUTE/IbHAA IMTEpPATypa:

3. baxsanos, JI. A. MogenvupoBaHue cucteM : yue6Hoe rocobue / JI. A. BaxBamoB. — MockBa
: 'opnaa knawra, 2006. — 295 c. — ISBN 5-7418-0402-0. — TexkcT : 371eKTpoHHbIA // JlaHb :
3/1eKTPOHHO-OMbO/moTeuHasi cucrtema. — URL: https://e.lanbook.com/book/3511 (nata obpatieHus:
06.10.2020). — Pexxuim frocTyma: /11 aBTOPU3. TI0J/Ib30BaTeIEN.

4. AnzipeeB, C. M. MogenrpoBaHre 00beKTOB U CUCTeM yTipaBiieHus : yueOHoe rocobue / C.
M. AngpeeB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snektpoH. ont. auck (CD-ROM). - 3ar. c
TUTY. 3KpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (mara obparenus: 14.05.2020). -
Makpoo6beKT. - TeKcT : 31eKTpoHHbIH. - ISBN 978-5-9967-1028-7. - CBe/ieHUs1 JOCTYTIHBI TaK)Ke Ha
CD-ROM.

8) MemooduuecKue yka3aHusi:

5. Angpees, C.M. MeTo/bl MaTeMaTHYeCKOI0 MOZe/IMPOBaHYs ITPOMBILLIIEHHBIX U
MeXaTPOHHBIX CUCTeM YTipaBJieHUs: PakTUKyM [TekcT]: yuebHoe rnocobue / C.M. AHpees, B.P.
I'acuspos. - Marauroropck: M3a-8o Marauroropck. roc. Texs. yu-ta uM. I'.11. Hocosa, 2019. 105 c.
ISBN 978-5-9967-1739-2


https://e.lanbook.com/book/105406
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true
https://e.lanbook.com/book/3511%20
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r) [IporpammHoe ob6ecnieuenne u VIHTepHeT-pecypcChbl:

IIporpammHoe obecrieueHue

Haumenosanue 110 Ne morosopa CpoK [1eliCTBUSI JTUL[eH3UN
MS Windows XP

Professional (a5t /1-1227-18 ot 08.10.2018 11.10.2021
KJ/IaCCOB)

MS Offlce 2003 No 135 ot 17.09.2007 6eccpouHo
Professional

MAXIMA CBOOOTHO pacipOCTPaHsIEMOE H6eccpoyHo
Sc1l§1b Computation [cBO60JHO  pacIpOCTpaHIEMO® BeccpoHo
Engine [10

77ip CBOOOZIHO  pacCIIpOCTPaHsIEMOd 6eccpoyHO
FAR Manager CBOOOTHO pacOopoCTPaHsIeMOe 06eccpoyHo

IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPM

dIMOHHBbIE CIIPABOYHbIE€ CUCTEMbI

Ha3sBaHue kKypca

CcblIKa

[MouckoBasi cucrema Axajemusi Google (Google
Scholar)

[URL: https://scholar.google.ru/

HarmonanbHas MH(MOpPMalIMOHHO-aHa/IUTHUeCcKast
cUCTeMa Pocculickuii  MHAEKC  Hay4yHOro
mutupoBanus (PUHIT)

[URL: https://elibrary.ru/project risc.asp

OnekTtpoHHas 0a3a mepuoAMuecKuX u3faHuil East

https://dlib.eastview.com/

View Information Services, OO0 «MBUCx»

WudopmaiivonHas cucrema - EauHoe oKHO fAocTyma
K MHQOPMAaLIMOHHBIM _pecypcaM

URL: http://window.edu.ru/

denepanbHOE I‘OCY,Z[apCTBeHHOve Oro/pKeTHOE URL: http://www1.fins.cw/

vupexxgeHue «DeepanbHLIN UHCTUTYT

Pocculickas T'ocypapcraennas brbmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

OnekTpoHHBIE pecypchl bubmorekn MI'TY um. I'.U.
HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

YHuBepcuTeTckas
POCCHA

rMH(pOpMaLMOHHAast cucrema

https://uisrussia.msu.ru

MesxayHaposiHasi HayKoMeTpuyeckasi pedepaTUBHas

http://webofscience.com

Y I0JHOTeKCcToBasg 0asa JaHHBLIX HAVUHBLIX W3JaHUHN

MexayHaposHasi pedepaTUBHasi M TMOTHOTEKCTOBAst
crpaBouHasg  0asa  JaHHBIX ~ HAVUHBLIX  W3JaHUN

http://scopus.com

MesxayHapogHasi 0a3a IMOJIHOTEKCTOBBIX >KYpPHAJ/IOB
Springer Journals

http://link.springer.com/

MesxayHapo/iHasi KOJUIEKLMSI Hay4HbIX MPOTOKOJIOB

http://www.springerprotocols.com/

10 pa3/JIMUHLIM OTpac/IsgM 3HaHuM Springer Protocols

MexayHapoHast 6a3a CIIpaBOUHBIX U3[JAHUH TI0 BCEM

http://www.springer.com/references

oTpacaaM 3HaHui SpringerReference

MexnayHaposgHast pedepatuBHasi 0a3a JaHHBIX T10

http://zbmath.org/

YHCTON ¥ IPUKJIagHOM MaTeMaTuke zbMATH

MexayHaposiHasi pedepaTvBHasi M TMOTHOTEKCTOBAst

https://www.nature.com/siteindex

cripaBouHasg  0asa  JAHHBIX  HAYYHBIX  W3JaHUH
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ApXvB  Hay4HbIX JKypHanoB  «HaluoHanbHbIN
3JIEKTPOHHO-MH(OPMAIMOHHBINA KoHL[opruym» (HIT

https://archive.neicon.ru/xmlui/

9 Marepua/ibHO-TeEXHHYECKOe o0ecrnieyeHHe JUCHUTUTHHBI

MaTepI/IaIIbHO-TEXHI/IquKOE obecrieueHue AVCHUIT/IMHBI BK/TFOUAET:

Tun v Ha3BaHUe ayANTOPUH

OcHauleHue ayAUTOPUM

YueOHble ayIUTOPHUU /151 IPOBEIEHUST 3aHATHH
JIEKLMOHHOT'0 TUIMa

MyibTUMeIuliHbIe CPe/ICTBAa XpaHeHUs,
nepejilayi U MpejcTaB/ieHys: HHGopMaLuu

[TomelieHust 17IsT CAMOCTOSITE/ILHON paboThI
00yJarIuXCst

[TepcoHanbHbIe KOMIBIOTEPHI € TakeToM MS
Office, Bbixozi0M B VIHTEpHEeT U C AOCTYTIOM B
3/IEKTPOHHYH0 UH(OPMAL[MOHHO-
o0pa3oBaTe/ibHYIO Cpefly YHUBEPCHUTETa

YuebOHble ayIUTOPUU [1Jisi TPYTITIOBLIX U
VHVBU/IyalbHBIX KOHCY/IbTal[|H, TeKYIIero
KOHTPOJISI ¥ TIPOMEKYTOUHBIX KOHCY/IbTaL[Ui

[Iocka, MybTUMeIUHHBIN TIPOEKTOP, IKpaH

[Tomelienue 151 XxpaHeHUs U
Npo(UIaKTHUYECKOT0 00C/TyKUBaHUsT yueOHOT0o
000py10BaHust

CresiiaXku 17151 XpaHeHUs1 yueOHO-MeTOJUUeCKUi
JIOKyMeHTalu1

YuebHast ayJuTOpUs /151 TIPOBeEIeHUS
MPAKTUUeCKUX 3aHSITHI:
KOMITbIOTEPHBIN KJ1acC

ITepcoHabHBIE KOMITBEOTEPHI C TaKeTOM MS
Office, BbixosjoM B VIHTEepHeT U C ZIOCTYIIOM B
5/IEKTPOHHYH0 MH(OPMaL[MOHHO-
oOpa3oBaTe/ibHYIO Cpefly YHUBEPCHUTEeTa
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