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AHHOTAIIUSA

Hucnunnmuna «MojenupoBaHue TPUOOPOB M cUCTeM ympabieHus JIA» BXoauT B
00pa3oBaTeNbHYI0 MPOTrPaMMy MOATOTOBKH CTYAEHTOB Mo HampaBieHuto «24.05.06 «Cucremsr
yIpaBieHUs JeTaTeIbHBIMU ammapaTamu» HampaBieHHOCTh «lIpubopbl cuctem ympaBieHHs
JeTaTeNbHBIX anmapaToBy. JucnurinHa peanusyercs kadeapoit Nel3.

JucuuninHa HateneHa Ha GopMHpOBaHUE Yy BBIMTYCKHUKA CIEIYIOIINX KOMIETCHIIUMI!

OIIK-5 «Cmnocoben pa3pabarbiBaTh (U3MYECKHME M MaTeMaTHUYECKHUE MOJIENHU
HCCJIEYEMBIX MPOIECCOB, SBIECHUNW W OOBEKTOB, OTHOCSIIMXCS K TpodeccuoHanbHOl cdepe
NESTENILHOCTH, JUIS PEIICHUST MHKCHEPHBIX 3a7a91»

OIIK-9 «Cmocoben paspabaThiBaTh aJTOPUTMBI M KOMIIBIOTEPHBIE IMPOTPAMMEI,
MPUTOIHBIC JJISI MPAKTUYECKOTO MPUMEHEHUS

[IK-8 «CrocoOeH mpenacTaBisTh pe3yNbTaThl HCCIAEAOBaHUN B (OpME OTYETOB,
pedeparoB, 0030poB, MyOIHKAINi, TOKIIA0B U 3asIBOK HA H300PETCHUSDY

CopepxaHue TUCHUIUIMHBI OXBAThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C MOJEIMPOBAHUEM
npuOOpOB U cucTeM yrpasieHus JIA.

[IpenogaBanue AUCHUIUIMHBI MpeaycMaTpuBaeT cieayrompe ¢GopMbl OpraHU3alNH
y4eOHOro mpoliecca JIeKIMHU, NMPAKTHUECKUe 3aHSATHS, CAMOCTOATEIbHas paboTa CTYACHTOB,
KOHCYJIbTAIlMH U SK3aMEH.

[IporpaMMoii IUCHUIIMHBI TPETYCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B GopMe 3K3aMeHa.

OO01mast TpyA0€MKOCTh OCBOSHUS TUCIUTIIMHBI COCTABISET 5 3a4eTHRIX equHuIlbl, 180 gacos.
SA3bIK 00y4YeHUS 110 UCITUTUTHHE «PYCCKUN».



1. Ilepeyensb NJIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUs MO JUCHUIINHE

1.1. Henu npenogaBaHusl IMCUUILIHHBI

Henbro muctuminabl «MoienupoBaHue NpuOOpoOB U CHCTEM yrpaBiieHus JIA» saBiseTcs
O3HAKOMJICHHE  IIOATOTABIMBAEMBIX  CIIEIMAIUCTOB C  NPUHLOUANAMU  MOJEIUPOBAHUSA
HIIEKTPOMEXAHUYECKUX CHCTEM YIPABICHHUS IBM)KEHHEM MOJBM)KHBIX OOBEKTOB pa3IMYHBIX
KJIaCCOB, aHAJM30M U CHUHTE30M 3TUX CHCTEM, aBTOMaTH3alMed NMPOEKTUPOBaHMs MPUOOPOB U
CHCTEM OpHMEHTAllMH, cTabuiau3aluy U HaBurauuu. OCHOBHOM yIop jenaeTcss Ha UCCIeIOBaHHE
a’POKOCMHMYECKHX CHCTEM. B mponecce M3y4eHUs OUCUUIUIMHBI CTYJEHTBI JOJDKHBI M3Y4HTh
IPUHLMIIBL TIOCTPOEHUS MaTEMAaTHYECKUX MOJIENEed TaKUX CHUCTEM, OPHUEHTHPOBAHHBIX Ha
MCII0JIb30BaHNE COBPEMEHHBIX IPOIPAMMHBIX CUCTEM. OCHOBHBIMH ITPOTPAMMHBIMU CUCTEMAMH,
UCTIOJIb3YyeMBIMU B Kypce «MozenupoBaHue NMpUOOPOB U CHCTEM yrpasieHus JIA» sBusiorcs
MATLAB u MATHCAD.
1.2. IlucuuniimHa BXOAUT B COCTaB 00s3aTeIbHOI YacTH 00pa3oBaTe/IbHON NMPOrpaMMbl
BbIcHIero oopasosanus (najee — OII BO).

1.3. IlepeveHb NIaAHUPYEMBIX Pe3yJIbTATOB 00YUEeHHUS MO TUCHMILINHE, COOTHECEHHBIX €
IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHSI 00Pa30BaTeIbLHOI NMPOrpaMMbl

B pesynbprare m3ydeHUs MUCHUILIAHBI OOyYaIOIMIMIACS JODKEH 001anaTh CIAeAYIOIMIMMHI
KOMITETCHIIMSIMU WM UX 4acTAMU. KOMIIETEeHIIMY U MHIUKATOPBI UX JTIOCTUKEHUSI IIPUBEACHBI B
Tabymue 1.
Tabnuna 1 — [lepeueHs KOMIETEHINIA U MHAUKATOPOB UX JTOCTHXKEHUS

Kon n
Kareropus (rpynna) Kon u HanMeHOBaHME UHIMKATOPA
HalMEHOBaHHE
KOMIIETEHIIUH JOCTUKEHHS] KOMIIETEHIIUU
KOMIIETEHIIUH

OIIK-5.3.1 3HaTh NPUHIMIIBI U1 METOBI
co3naHusl GU3NIECKUX U MATEMATHIECKUX
MOJICJIeH UCCIIEAYEeMBIX TPOIIECCOB,

OIIK-5 Cnocoben B
SIBJICHUM ¥ 00BEKTOB AJIg PCIICHU A

pa3pabaTbIBaTh
@HBH‘ICCKI/IC u HWHXXCHCPHBIX 3a/1a4 B o0acTu
MaTeMaTH4YeCKHue ABHAIMOHHOW U PAKETHO-KOCMHYECKON
MOACIN TEXHUKU
HCCIACAYyEMBIX _ | OIIK-5.Y.1 ymeTs pa3pabarbiBaTh
O6menpodeccuoHaabHbIE | TPOIIECCOB, SIBICHUM
($bU3MYeCKre U MaTEMaTHYECKUE MOJICITH
KOMIICTCHITUH 1 00BEKTOB, .
MIPOIIECCOB, SBJICHUI M OOBEKTOB B 00JIaCTH
OTHOCSIIUXCS K 5 _
npodeccHonanbHoii | ABMAIMOHHOH M PAKETHO-KOCMUYECKOU
c(l)epe TEXHUKHU

JeATEIbHOCTH, IS OIIK-5.B.1 umeTh HaBBIKM peILICHUs
peHICHH:A npodeCcCHOHATBHBIX 3a/1a4 B 00JIACTH
HHKCHCPHBIX 337189 | appanioHHO#M M paKeTHO-KOCMUYECKO
TEXHUKU Ha OCHOBE MCCIIeIOBAHUS MOJIENIeH

MPOIIECCOB, SBJICHUI 1 O0BHEKTOB

OIIK-9 Cnocoben OIIK-9.3.1 3HaTh sA3bIKK U TIIATHOPMBI

pa3pabaTbIBaTh IIPOrpaMMUPOBAHUS 7S pEILICHHs 3a/1a4 B
OGwenpodeccroHanbHble | AITOPUTMBI U po¢eCCHOHATIBHOM 1€ATEIbHOCTH Ha
KOMIIETEHIUH KOMIIBIOTEPHBIE OCHOBE KOMIIBIOTEPHBIX TEXHOJIOTUI

IIPOrpaMMBlI, OIIK-9.V.1 ymeTb cOCTaBISITh aITOPUTMBI U

IIPUTOJIHBIE JUISI KOMIIBIOTEPHBIE IPOIPAMMBI JIs

MMPAKTUYCCKOT'O HUCCICIOBAaHUA (1)H3H‘-I€CKI/IX ImponeccoB B




MMPUMCHCHUA

TEXHUYCCKUX CUCTEMaxX

OIIK-9.B.1 B1ageTs HaBBIKAMU OTIAIKH U

BepUUKALUY TPOTPaMM JJIsl BHITIOJTHEHUS
TEXHUUYECKUX PAacYeTOB U KOMIIBIOTEPHOTO

MOACIIMPOBAHUSA CUCTEM U ITPOLECCOB

[TK-8 Crocoben
NPE/ICTaBIIATh
pe3yabTATHI
HCCIIEIOBAHUH B
dbopme O0TYETOB,
pedeparos, 0030poB,
myOuKaIui,
JIOKJIAJIOB M 3asIBOK

[Ipodeccuonanpuble
KOMIICTCHIIHH

Ha U300peTeHUS

IIK-8.B.1 BIameTs HaBBIKAMU 000OIICHNUS,
(bOopMyIUPOBAHUS U U3IIOKEHUS
PE3yJIbTaTOB HAYYHO-HCCIICOBATCIBCKUX H
OTIBITHO-KOHCTPYKTOPCKHUX PadoT

2. MecTo tucuumIuHbI B cTpyKType Ol

JucuumnimHa 6a3upyercss Ha 3HAHMSX, paHee MPUOOPETEHHBIX CTYACHTAMHU MPU HU3YYECHUHU

CJEYIOIINX AUCIUIUIMH:
— Maremartuka;
— Oduzmnka;
— TeopeTrndeckas MEXaHUKA;
— DJIEeKTPOHUKA;

— OCHOBBI MOJIETUPOBAHUS TPUOOPOB U CUCTEM;

— Teopus THPOCKOIIOB U TUPOCTAOMIIN3aTOPOB;

— T'mpockonmveckre mpuOOpsI U YCTPONCTBA;
— Pacuer u cuHTE3 THPOIPUOOPOB.

3HaHI/I}I, MOJIYYCHHBIC TIpU H3YUCHHUH MaATCpuajia JJAHHOM JMCLUIUINHBI, HMEIOT Kak
CaMOCTOATCIIbHOC 3HAYCHHUE, TaK U UCITOJB3YIOTCA IPU U3YUCHUUN APYTIUX JUCHUIIIINH:

- MI/IKpOMexaHI/I‘IeCKHG HMHCPpLOHAIbHBIC YYBCTBUTCIIbHBIC 3JICMCHTHI,

— OO6paboTka HaBUTALIMOHHOM HH(pOpPMAIIHH;

— CucreMsl YHIpaBJICHUA JICTATCIIbHBIMU allllapaTaMi

3. O0beM M TPYA0EMKOCTh TN CHUILTUHBI

Jannbie 00 00memM o0beMe AUCIUILTUHBL, TPYAOEMKOCTH OTIEIBHBIX BUAOB YI€OHOU paOOThI

M0 JUCHUIUIMHE (M pacrpelesieHue 3TOH TPYyJOEMKOCTH IO CeMecTpaM) IpEICTaBICHBI B

Tabaure 2

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUILTUHBI

Bun y4eOHoi pabGoThl TpynoeMkocTs 1o
Beero cemMecTpam
Ne9
1 2 3
O6mas Tpy10eMKOCTb TUCHMILTHHBI, 3E/(uac) 5/ 180 5/ 180
AyoumopHuvte 3auamus, BCEro 4ac 68 68




B mom uucne

nexuuu (JI), (dac) 34 34
[pakTuueckue/cemunapckue 3austus (I13), (vac)

nabopatopubie paboTsl (JIP), (dac) 34 34
KypcoBoii poekt (padota) (KII, KP), (4ac)

DK3aMeH, (dac) o4 o4
Camocmosamenvhas paboma, scero, (dac) 58 58
Bua npomeskyTo4yHO# aTTecTanMM: 3a4eT, DK3aMeH, OK3. OK3.

mudpepennupoBanbiil 3adeT (3auet. k3. Audd.

3a4)

4. Coaepxanue TUCHHUILTAHBI
4.1. PacnpeaesieHHe TPYA0eMKOCTH JUCHUIJIMHBINO pa3jejiaM U BUAaM 3aHATHI
Pazenst 1 TeMBl AUCUUILIMHBI U KX TPYAOEMKOCTH MPUBECHBI B TAOIHUIIE 3.
Tabmuia 3. — Pa3gensl, TeMbl JUCITUTIIUHBI K UX TPYAOEMKOCTh

PaBZ[CJ'IBI, TEMBI JUCIUITINHBI

Jlexun

(qac)

I13
(C3)

(4ac)

JIP

(qac)

KII

(qac)

CPC

(qac)

Cemectp

Paznen 1. BBoaHbIN pa3aen

Pasgen 1.1. O0mume cBeneHus o
IUHAMHAYECKUX cUCTEMAaX. MeTOIbI UX
MaTEMaTUYECKOr0 OIIMCAHUA.

Pasnen 1.2. KomnbproTepHbie cpeacTBa
MOJEIUPOBAHUS U AHATUTUYECKUX

mpeoOpa3oBaHuit

Pazgen 1.3. UmkeHepHBIE pacyeThI B
MATHCAD

Pa3nen 1.4. InxxenepHble pacyeTsl B
MATLAB u SIMULINK

8

10

Pazpnen 2. Ilpeobpa3zoBanus Mozeien
JTUHAMHYECKUX cucteM. [Ipumepst
peoOpa3oBaHuii.

Pazgen 3. Ciryqaitapie IpoIiecchl U
CTOXaCTHYECKUE CUCTEMBI.
MonenupoBaHHue CTOXaCTUISCKUX
CHCTEM.

10

Paszgen 4. CunTe3 ONTUMAIBHBIX
CUCTEM YTPaBJICHUS
AIPOKOCMHUYCCKUMH CHCTEMaMH Ha

18




OBM.

Pasnen 5. MeTopl, IporpaMMsl 1 10 6 12

MIPUMEPHI MOJIETTHPOBAHUS CUCTEM
YIpaBIeHUs IBHKEHUEM U HaBHUTAI[IH

Uroro B cemectpe:

34 34 58

Uroro:

34 34 0 58

Conep:xxaHue pa3iesioB U TeM JIEKIIMOHHbIX 3aHATHH

CopepxaHuie pa3JelioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIE 4.

Ta6muma 4 - ConeprxaHue pa3aeioB U TeM JEKIIMOHHBIX 3aHATHI

Howmep paznena

Ha3Banue u copeprxanue pa3zieinoB U TeM JEKIIMOHHBIX 3aHATHH

Pa3nen 1. BBoaublii pa3men
Tema 1.1. OOmmue cBegeHNUA 0 JUHAMAYECKUX cUCTEMaX. MeTOIbI NX
MaTEMaTUYECKOro OMUCAHUS.
Tunbl AMHAMUYECKHX CHUCTEM: CHCTEMBbl C  COCPEJOTOYECHHBIMHU
napaMeTpamMH, C  paclpeieleHHbIMH NapaMeTpamH, JUCKPETHbIE
CHUCTEMBI. METOJbl MX MaTeMarhyeckoro onucanus. llepegaTounbie
byHKIMKA, Z-ipeoOpa3oBaHUs, OMUCAHHWE CHCTEM B IPOCTPAHCTBE
COCTOSIHHI.
Tema 1.2. KoMnbroTepHbie cpeicTBa MOACTUPOBAHUS U aHATUTHYECKUX
npeoOpa3oBaHui
Ob6nacte mpumenenust nporpamm Derive, Maple, Mathcad, Matlab.
[Tocneguue TeHaeHUMH UX pa3BUTHSA. OCHOBHBIE CBEACHUA O
nporpaMMmax, UX yCTaHOBKa U 3arpy3ka. Meroasl BBoJa MHPOPMAIUU U
pellaKTHpOBaHKE BBIPAYKECHHUIA. [Toctpoenue MaTeMaTUYECKUX
BbIpaKeHUI. Bbluncienne npou3BOJIHBIX, UHTErPAJOB, MPEAEIIOB, CYMM
U pa3lioKeHue B pAnbl U T.A. JlekiapupoBaHUE HOBBIX OINpEAeSICHUM.
Omnepanuu (GaxTopU3allid U CENapalidd BBIPAKEHHH. AHAIUTHYECKOE
pellIeHrE HETUHEUHBIX YPABHEHUHN U CUCTEM YpaBHEHUI.

AHanuTndeckoe peieHue cucreM 1uphepeHIualIbHbIX YpaBHEHUI.
Tema 1.3. Unxenepusie pacuetsl B MATHCAD

OO0paboTka pe3ynbTaToB IKCIIEPUMEHTOB. [IMCKpeTHOE IpeodpazoBaHue
dypbe s aHaNM3a CUCTEM yhpaBiieHHs. breicTpoe mnpeoOpazoBaHue
@ypbe U MpUMEPHl €ro McCmonb3oBaHUsA. CTaTuCTHUECKUE (YHKIUU.
WHTepnomsiums, perpeccuss M UCHojib3oBaHne CHMBOJIBHBIE TPSIMBIC U
oOparHsbie peodpazoBanust Pypre u Jlamnaca. Z-npeoOpa3oBaHue.

Tema 1.4. Unxxenepusie pacuets B MATLAB u SIMULINK

Kanonnueckue Qopmbl nuHEHHBIX cucTeM HM3meHnenue Oa3uca B
IIPOCTPAHCTBE  COCTOSHMM  MopnanpHas U CONPOBOXKAAIOIIAs
kaHoHn4ueckue (opmel COanmaHCMpOBaHHOE mpesacTaBieHue JIlnHelHbie
MIMO-monenu. Omnucanue MIMO-moneneii. OnwcaHue JUCKPETHBIX




MoJiele U MOJEIMpPOBAaHUE JHUCKPETHBIX CHCTeM. PerieHue 3amaun
Komm u kpaeBbix 3amad. MopenupoBanue B SIMULINK. Penmaxtop
muddepennmanbabix  ypaBHeHuid DEE. MackupoBanue mMojcucTteM B
SIMULINK

Pa3nen 2. [IpeoOpa3zoBanusi Mojaesieil TMHAMUYECKUX CHCTEM.

IIpumepsl npeodpazoBaHuii.
OO0mue cBeleHUS O MOJCITUPOBAHUM TEXHUYCCKHUX OOBEKTOB M CHUCTEM.
2 TpeOoBaHus, TpPEIbABISIEMbIE K MaTeMaTHYeCKUM  MojaeissM. Dopmbl
MPEJCTABIICHUS] MaTeMaTH4YeCKUX Mojeneid. MeTon MepeMEHHBIX COCTOSIHUH.
B3anMOCBSI3p  BEKTOPHO-MATPUIHOW (OPMBI ONMHUCAHUS OOBEKTa C €ro
nepenaToyHord (QyHkmued. MareMaTHYecKue MOJENU 3JICKTPOMEXaHUYECKIX
CHCTEM.

Pa3nen 3. Ciyuaiinbie mpomecchbl # CTOXaCTHYECKHE CHCTEMBI.
MopenupoBaHue CTOXaCTHYECKHX CHCTEM.

3 XapakTepuCTUKHU CIy4ailHbIX MpolieccoB. ['ayccoBckue ciydaiHble MPOIECChl U

00J1acTh WX WCIOIB30BaHUA. BEKTOpHBIE CIydallHBIE TPOIECCHl. Brruucienue

BEKTOpa MAaTEMaTHYECKOr0 OXHUAAHMS U MaTpUIbl KOBapuauuid AJid

HECTAllHOHAPHBIX CHCTEM.

Pa3znen 4. Cunre3 onTHMaIBHBIX CHCTEM YIPaBJIeHUS
a3POKOCMUYECKMMU cucTeMaMu Ha DBM.

3agaun ONTUMU3ALMK CHCTeM yrpasieHus. CHHTE3 CHCTEM C OTpaHHYCHHUSIMH B
BHUJI€ HEPABCHCTB HA IIEPEMEHHBIE COCTOSIHUS AJIs1 HEJIMHEWHBIX OOBEKTOB.

4 ANTOPUTM ONTHMATBHOTO YIPABICHUS A5l TUHEHHBIX CHCTEM C KBaJAPATUYHBIM
KpUTepueM KadecTBa. MozearpoBaHue ONTUMaNbHbBIX cucTeM Ha OBM. ®unbtp
JlroenbOeprepa. Boioop koadduimentos nepeaayuu B uiastpe JIroeHOeprepa.
OunpTp Kamvana n ocobenHocTr ero Mmoaenupoanus Ha OBM. Cunres u
UCCIIEIOBAHUE AITOPUTMOB U CTPYKTYP MHTETPUPOBAHHBIX CUCTEM HABUTALIUU
U YIIpaBJICHUS.

Pa3nen 5. Metoabl, mporpaMMbl U IPUMeEPHI MOeJIHPOBAHUS
CUCTEM YINPABJICHUSA JIBHKCHUEM U HABUT'AllTUA

CuHTe3 W HWCCIEeOBAaHUE CHCTEMBbI CTA0WIM3AIMK CYJAHA IO KypCy C
3aJJaHHBIM KaueCTBOM TEPEXOIHOTO mporiecca. PazpaboTka mporpaMmbl 1
5 HCCIICAOBAHUC TOYHOCTU OIPCACICHUSA YITIOB OPUCHTALIMH IOABUIKHOI'O
o0beKTa ¢ HCHoJib30BaHWEM OecruiaTOpMEHHON  HMHEpIUATbLHON
BCPTHUKAJIH. Cunres wu HCCIICAOBAHUC PCTYIATOpa IJid CUCTCMBbI
yIpaBJieHUs] ynpyruM oO0bekToM. CHHTE3 U HCCIIEOBaHUE alTrOpUTMa
AKCTPATOJISIIAH Y3KOIMIOJIOCHOTO CITYYaifHOTO CUTHATIA.

4.3. IIpakTuyeckue (CeMHHAPCKHeE) 3aHATHSA
TeMbl MpaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTb ITPUBEICHBI B TAOJIHUIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

Ne
No DopmbI
N TpynoemkocTs, pasnena
n/ TeMbl MPaKTUYECKUX 3aHATHN MPaKTHYECKUX
" (dac) TIUCIIAI
i 3aHATUN
-JIMHBbI

VY4eOHBIM MJIaHOM HE MPEayCMOTPEHO

4.4, JlaGopaTopHble 3aHSATHSA
TeMbl 1a00OpaTOPHBIX 3aHATHH U UX TPYIAOEMKOCTh IPUBECHBI B Ta0IHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne HaunmenoBanue nabopatopHbix paboT TpyROEMKOCTS, No




/i (dac) paszena
JIUCHUILIA
HBI
Umxenepnsie pacuetsl B MATHCAD, MATLAB n 1
1 SIMULINK TIIpumepst 06paboTku 6
SKCIIEPUMEHTANBHBIX JaHHBIX.
2 [IpeobpazoBanus Moaeel TMHAMUYECKUX CHCTEM. 4 2
IIpumepsr mpeoOpazoBanuii Mojaenei Ha 9BM
CryuaitHple IPOIIECCHI U CTOXACTUYCCKIE CUCTEMBI. 3
3 Brrurcnenue BeKTOpa MaTeMaTUIECKOTO OKUIAHUS U 4
MaTpUIIbI KOBAPHAIIAHN TSl HECTAIMOHAPHBIX CUCTEM
B MATLAB.
CuHTE3 ONTUMANBHBIX CUCTEM YIIPABIICHUS 4
4 HEJIMHEWHBIM IMHAMUYEeCKUM 00beKkTOM Ha DBM 6
CHHTE3 CUCTEMBI CTA0MIIN3AIlUU CYIHA 0 KYPCY C
3a/laHHBIM Ka4eCTBOM IIEPEXOHOTO poIiecca
5 CuHTe3 perynsTopa JUisl CHCTEMBI YIIPaBJICHUS 4 4
YIOPYTUM 00BEKTOM
HccnenoBanue TOYHOCTH OIPEEIEHUS YTIIOB 5
6 OpHEHTAINY TOJIBUKHOTO OOBEKTa C 4
UCTIOJb30BaHUEM OecIUIaTPOPMEHHON HHEPIHATLHON
BEPTHUKAIIN
7 CuHTE3 anropuTMa SKCTPAIOIISAINN Y3KOMIOIOCHOTO 4 5
CITy4ailHOro curHasia
3adeTHOE 3aHITHE 2
Bcero 34

45. KypcoBoe npoexkTupoBanue (paéora)

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

4.6. CamocrosiTeibHasi padoTa CTYIEHTOB

Bunbl camocTosaTenbsHON paboTh U €€ TPYI0EMKOCTh MMPUBEICHBI B TabIHUIIE 7.

Tabnuna 7 Buasl caMOCTOSTENIEHON pabOTHI U €€ TPYIOEMKOCTh

Bun camocrositenbHON paboTHI Bcero, uac Cemectp 9, uac
1 2 3
CamocTosiTeibHAasi padoTa, BCEro 58 58
M3y4EHUE TEOPETUIECKOr0 MaTepuana 40 40

muctuuiaHb (TO)

KypcoBoe npoektupoBanue (KII, KP)

pacueTHO-Tpaduueckue 3aganus (PI'3)

BEITIONTHEHHE pedepaTta (P)




[Moxrororka k Tekymemy koHTpodto (TK) 18 18

nomarraee 3amanne (/13)

KOHTpPOJIbHBIE pa0boThl 3a0uHUKOB (KP3)

5. IlepeueHb y4eOHO-METOAUYECKOT0 O0ecTeYeHU ISl CAMOCTOSITEILHOM

padoThl 00YyYAOIIUXCH MO0 JUCHUILINHE (MOIYJII0);
Y4eOHO-MeTOINYeCKHEe MaTepHaIbl ISl CAMOCTOATENBHOM padOThl CTY/ACHTOB yKa3aHbI B

.. /-11.

6. IlepeyeHb MeYATHBIX M JIEKTPOHHBIX Y4eOHBIX U3TaHUI
[lepeuyeHpb neUaTHBIX U SJIEKTPOHHBIX y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.

Ta6mmma 8 — IlepeueHp MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3aHUN

Mudp bubmmorpaduueckas cesiika / URL ampec KomunuecTBo
3K3EMIUISIPOB B
O6ubmuoTeke
004.9 A M. Tlandepos, A.B. Jlonapes. KomnboTepHbIit 164
n16 aHallu3 U CHHTE3 CUCTEM OPUCHTALINHU, CTA0MIIN3aLUY 1
Hasuranuu. YueoHoe nocobdue. - CI16.: 'YAIIL,
2008. - 82 c.
guap.ru/guap/kafl2/1-4.doc
004(075) A. W. TTaudepos, A. B. Jlonapes, B. K. ITonomapes. 85
I116 [Mpumenenne Mathcad B nHxeHepHBIX pacueTax: YueO.

nocobue /CIT6I' YAIL CII6., 2004. 88 c.
ict.edu.ru/ft/005590/panferov.pdf

JI.A. Muponosckui, K. 0. [Terposa. BBEJJEHUE B 100
MATLAB. Yue6. nocooue /CITIOI'Y AII. CII6., 2005.
122 c.: un.
guap.ru/guap/kafd4/trud/mironovsky_petrova_matlab.pdf
629.7 I''M. BeixoBa, A.U. [Tandepos. OCHOBEI 29
b 95 aBTOMAaTU3allMU IIPOCKTUPOBAHUSA CHCTEM

OpHWEHTAIINH, HABUTALINH U cTabmim3anuu. YdeOHoe
nocobue, Jlenunrpan, 1982

629.7("'AAII) HMccnenoBanue TMHEHHBIX CUCTEM OPUEHTAIUH, 52
156 HaBUTAIMU U cTAaOMIM3auy ¢ noMoliso [19BM:
yueOnoe nocodue / B. K. Ilonomapes, A. 1.
[Mandepos, JI. U. benoga ; C.-Iletep6. roc. akas.
aspokocm. mpubopoctpoenus. - CII6. : M3n-so 'AAII
1993.-51¢

7. ITepeuenn 3JIEKTPOHHBIX o0pa3oBaTeJbHbIX pecypcoB
uHpopManMOHHO-TeJeKOMMYHUKaUOHHOH ceTu UHTEPHET




Ilepeuenb 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(}OpMAITMOHHO-
tenekommyHukannoHHo cetu MHTEPHET, HeoOXOOUMBIX AJii OCBOCHUS TUCIUILIAHBI
npuBe/eH B Tabymile 9.

Tabmuma 9 — IlepeueHb SIEKTPOHHBIX OOpPA30BATENBHBIX PECYPCOB HMH(POPMAIIMOHHO-
tesekommyHukannonHo cetu MHTEPHET

URL agpec HaumenoBanue

http://matlab.exponenta.ru/ E.B.Hukyneuer Control System Toolbox

8. llepeuenb UHGOPMALMOHHBIX TEXHOJIOT Uit

8.1. IlepeyeHb MPOrpaMMHOro odecneyeHnst
[lepeueHpb UCIONB3yeMOTr0 MPOTPaMMHOT0 obecrieueHus npeacrasieH B Tadmuure 10.

Ta6nuua 10 — I[Tepeuerp nporpaMMHOTo obecredeHus

Ne /1 HaumenoBanue
1 I1O Matlab
2 I1O Mathcad

8.2. IlepeueHb NHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepedyenp ncnonabp3yeMbIx HH)OPMAITMOHHO-CIIPABOYHBIX CUCTEM IpecTaBieH B Tabiuue 11.
Ta6muma 11 — [lepeyenpr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t | HaumenoBanue

He npenycmoTtpeno

9. MaTepuaJbHO-TeXHHYeCKAasi 0a3a
CocTaB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tadmuie 12.

Tabnuma 12 — CocraB MaTepraibHO-TEXHHUECKOHN 0a3bl

Homep
Ne /1 | HaumeHoBaHME COCTaBHOW 4aCTH MaTEpUAIbHO-TEXHUYECKOH 0a3bl ayIUuTOpUHN
1 JlexumoHHas ayguTOpUS 13-03a
2 MynbTuMennitHas JTEKIIMOHHAS ayIUTOPHS 13-04
3 JlCIIeHBIN Kace 13-03B

10. OneHo4HbIE CPeCTBA ISl NPOBEACHHUS TPOMEKYTOUHOM
aTrTecTaluu
10.1. CocraB (hoH1a OLIEHOYHBIX CPEJCTB I IPOBEICHUS MPOMEKYTOUHOM aTTEeCTalluu
00ydJaronuxcs Mo IMCIUILIMHE TTpUBe/eH B Tabmwuie 13
Ta6mmma 13 - CocTaB OIEHOYHBIX CPEICTB JIJIsl TPOMEKYTOUHOMN aTTeCTaIlluu

By mpoMexyTouHOM aTTecTarun [TpumepHBIii TepedeHb OIICHOYHBIX
CpencTB

DK3aMeH Cnucok BOMpPOCOB K AK3aMEHY;

10.2. B kauecTBe KpHUTEpHUEB OLICHKH YPOBHS C(HOPMHPOBAHHOCTU (OCBOCHMS) KOMIETEHLUH
00yJalOIIMMHUCST IPUMEHSIETCS S-OanpHas MIKala OIEHKH CPOPMHUPOBAHHOCTH KOMITICTEHIIH,
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KOTOpasi mpuBeneHa B Tabnuie 14. B TeueHue cemectpa MOXeT UCnoyib3oBaThes 100-0ammpHas
1IKajga MOJAYJIbHO-PEUTHHIOBOM CHUCTEMBI YHUBEpPCUTETA, IIpaBUjIa HCIIOJIB30BAaHUS KOTOPOH,
YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKaJIbHBIM HOPMAaTUBHBIM akTOM ['Y ATl

Tabmuua 14 —Kpurepun olleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

5-0ayutpHas mKama

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA

«OTIIMYHO»
(Ga4YTCHO»

— oOyyvaronuiics TIyOOKO W BCECTOPOHHE YCBOWMJI MPOTPaMMHBII
MaTepua;
— YBCPCHHO, JIOTUYHO, ITOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aracrt,

— ONMHUpasiCh HAa 3HAHUS OCHOBHOW W JIOTOJHUTEIHHOM JHMTEpaTyphl,
TECHO  TPUBS3bIBAET  YCBOCHHBIE  HAy4YHBIE  IOJIOKEHUS  C
MPAKTUYECKON AESITeTbHOCTHIO HAlIPaBJICHHUS;

— yMell0 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAEMbIE UM HUJIEH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— cBOOOIHO BJIAZICET CHCTEMOM CIEUATU3UPOBAHHBIX MOHATHH.

<«XOPOLIO»
«3auTEHO»

— oOyyJaronuiicss TBEpI0 YCBOWJ MPOTrPaAaMMHBIM MaTepuall, TPaMOTHO
U 10 CYHCCTBY WH3JIaract c€ro, OIHupasCb Ha 3HAHUA OCHOBHOH
JUTEPaTypPhI;

— HC JOMYCKACT CYICCTBCHHBIX HGTO‘-IHOCTGﬁ;

— YBA3BIBACT YCBOCHHBLIC 3HAHUA C HpaKTquCKOﬁ ACATCIIBHOCTBIO
HaITpaBJICHHA,

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 000O0IECHMS;
— BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUM.

«yZIOBIIETBOPUTEIILHO)
«3auTEHO»

— o0yyJarouuics yCBOMI TOJIbKO OCHOBHOW MPOTPaMMHBIN MaTepua,
o CymecCTBy H3jilaract €ro, onvpasach Ha 3HAHUA TOJIBKO OCHOBHOH
JUTEPaTypPhL;

— JOIMYyCKacT HCCYIICCTBCHHBIC OI_HI/I6KI/I 1 HCTOYHOCTH,

— UCHBITBIBACT 3aTPYAHCHUSA B MPAKTUYCCKOM MNPHUMCHCHUU 3HAHUH
HaITpaBJICHHA,

— c1a00 apryMEHTHPYET Hay4YHBIE TIOJIOKCHHUS;
— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;
— YaCTUYHO BJIJICET CUCTEMON CIeMaTH3UPOBAHHBIX TTOHATHA.

«HEY/IOBIECTBOPUTEIHHO
«HE 3a4YTCHO»

— o0yyaroluiicss He YCBOWJ 3HAYUTENIbHOM 4YacTH MPOrpaMMHOTO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE OIIMOKM M  HETOYHOCTH  IpHU
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH;

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,
— He (OpMYIUpPYET BEIBOJOB M 0000IIIEHHUH.

10.3. TumoBbIe KOHTPOJIBHBIC 3aJaAHUS WM UHBIC MaTEPHAIIBI:
Bompocsr (3agaun) mist sx3amena (Tabnumna 15)

Tabmuia 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/t

Ilepeuenp BompocoB (3a7a4) i SK3aMeHa Kon
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WHJMKATOpa

Tunel ITMHAMUYECKUX CUCTEM: CUCTEMBI C COCPEIOTOUCHHBIMU
napaMeTpamH, ¢ pacrpeieJeHHbIMU TapaMeTpaMu, JTUCKPETHBIE
CHUCTEMBbI. METOJIbl NX MaTEMaTUYECKOr0 OMUCAHUS.

[Tepenarounsie GpyHKIMHU, Z-TIpe0Opa30BaHUs, OTIMCAHUE CHCTEM
B [IPOCTPAHCTBE COCTOSTHUU.

OcHoBHEBIE cBeieHUs 0 porpammax Derive, Maple, Mathcad,
Matlab, [Tocrieqaue TeHIESHITUN X Pa3BUTHSL.

OcHOBHBIE CBEICHH O MPOrpaMMax, X YCTAaHOBKA U 3arpy3Ka.
Metoap! BBoJa HH(OPMAIMH U PEAAKTUPOBAHUE BHIPAKECHUH.

[TocTpoenre MaTeMaTUYECKUX BbIpaXK€HHI. Beruucienue
MMPOU3BOAHBIX, HUHTCI'PAJIOB, MIPCACIIOB, CYMM H PA3JIOKCHUC B
psanbl U T.1. JlekiiapupoBaHie HOBBIX ONPEICTICHUM.

Onepanuu (HakTOpU3aIUK U CEMapAIUU BRIPAKEHUI.

AHaJIUTUYECKOE PELICHUE HETMHEUHBIX YPABHEHUN U CUCTEM
YpaBHEHUH.

AHaMTHYECKOE pelIeHre cucTeM nuddepeHImanbHbIX
YpaBHEHUH.

TpeboBanus k cucteme u ycranoBka Mathcad. Okno Mathcad u
IPUHIUIBI paboTHl Mporpammel. ['paduka B mporpamMme
Mathcad, mpuMepsI MOCTPOCHHS IBYMEPHBIX U TPEXMEPHBIX
rpadMKOB B pa3HBIX CUCTEMAaX KOOPIMHAT.

10

Oneparopsl ¥ TPUMEPHI UX UCITOIb30BaHus. KOHTpoIb 1
yIpaBJIeHUE TOYHOCTBIO BBIYUCIECHHUH. BeTpoenHble GyHKINM 1
PUMEPHI UX MCTIOIb30BAHMSL.

11

Huckpernoe npeodpazoBanue Oypbe It aHATH3a CHCTEM
yrnpasieHus. beictpoe nmpeoOpazoBanne Oypbe U MpUMEPHI €T0
ucnonb3oBaHus. Cratuctuyeckue QyHKINU.

12

WNuTtepnonsmus, perpeccus U ucrnoib3oBanue Mathcad s
00paboTKH pPe3yabTaTOB Ja00PATOPHBIX UCCIICTOBAHMIA.

13

PeuieHne HeTMHENHBIX YPABHEHUN U CUCTEM HEJIMHEHHBIX
ypaBHeHUH ¢ momombio Mathcad. Haxoxnenue kopuei
NOJIMHOMA. AHAJIM3 U YIPABJIEHUE TOYHOCTHIO BEIYUCICHUI.

14

Pemenue nenuuelHbIx qudPepeHInanbHbIX YPAaBHCHUHA U
CHCTEM HEJTMHEWHBIX MU (HepeHInaIbHBIX YpaBHEHUI.
['padmyeckoe nmpecTaBieHe pe3ybTaTOB PEHICHHUS.

15

CHUMBOJIBHBIN 3HAK paBEHCTBA U MEHIO CUMBOJIHKA.
CuMBoIIBHBIE TIPIMBIE U 00paTHbIE TpeoOpa3oBanus Dypbe U
Jlannaca. Z-npeoOpa3oBaHue.

16

Nuxenepusie pacuetsl B MATLAB nu SIMULINK.

17

[TocTpoenue rpadgukoB. MaTpudHbIe ONIEpaIiKi B padoTa ¢
nonuHoMamMu COOCTBEHHBIE YKCIIa U BEKTOPBI, CAMBOJILHBIC
Bboluncienus B MATLAB.

18

MonenupoBanue nuHeiHbIX cucteM B MATLAB. Crioco0b1
ONMCAHMS JTUHEUHBIX cUCTeM. MoienpoBaHue JTUHEUHBIX
CHCTEM.

19

[Ipumep monenuposanus B SIMULINK MognenupoBanue
JUHAMHYECKHUX CHUCTEM.

20

Kanonnueckue popmel muHEHHBIX cucteM M3MeHenue 6a3uca B
MIPOCTPAHCTBE COCTOSIHUM.

21

MonenupoBanue B SIMULINK. Penakrop nuddepennunanbabix
ypaBHeHuii DEE. MackupoBanue noacucrem B SIMULINK.
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22 [IpeoOpazoBanus Mojiesielt AMHAMUYECKUX cUcTeM. [Ipumepbl
npeoOpa3oBaHU.

23 OO6mue cBeAeHUST 0 MOJCTUPOBAHNHN TEXHUUECKUX OOBEKTOB U
cucteMm. TpeOoBaHUs, IPEABIBISIEMbIC K MATEMATHICCKUM
MoiesiM. DopMBbl IPEACTABICHUSI MATEMATUYECKUX MOJIeIEH.

24 [Tepenarounsie GpyHKIMHU, Z-TIpe0Opa30BaHUs, OMIMCAHUE CHCTEM
B [IPOCTPAHCTBE COCTOSIHUN. MeTo1 TepEMEHHBIX COCTOSIHUM.

25 B3anmocBs3b BEKTOpHO-MAaTpUYHON (POPMBI ONTUCAHHS 0OBEKTa C
€ro NnepeJaToyHoil GyHKIHEH.

26 CitydaiiHble TPOLIECCHI U CTOXACTUYECKHE CUCTEMBI.
MonennpoBaHue CTOXAaCTUYECKUX CHCTEM.

27 XapakTepUCTUKH CIIy4alHBIX MPOLecCOB. ['ayccoBckue
CIIy4aifHbIE MPOIIECCHI M 00JIACTh UX MCIOJIb30BAHUS.

28 BekTopHble ciyyaiiHble npouecchl. Beluncinenue BekTopa
MaTEeMATHYECKOTO OXKUIAHWS U MATPHIIBI KOBApHALIUN TSI
HECTAIlMOHAPHBIX CUCTEM.

29 CuHTE3 ONTUMAaNIBHBIX CUCTEM YIPABIEHUS a3pPOKOCMUUYECKUMU
cucremaMu Ha OBM. 3agaun onTUMHU3aMKN CUCTEM YIIPABIICHUS.
MogenupoBanrue ONTUMAIbHBIX cucTeM Ha DBM.

30 OunbTp Jlroenbeprepa. Beibop kordduiireHToB nepeaayu B
¢mibTpe Jlroendeprepa.

31 Ounptp Kanmana u ocobennoctu ero MoienupoBanus Ha 9BM.

Bompocsr (3agaun) muis 3adera / muddepeHiimpoBaHHoro 3adera (tabdsmuma 16)
Ta6muma 16 — Boripocs! (3amaun) nis 3avera / audd. 3adera

Ne i/t

[lepeuyens BompocoB (3aga4) uist 3ayera /
Qg QepeHIIMPOBaHHOTO 3a4eTa

Kon
WHIAKATOpa

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

Tembl U 3amaHue IS BBIOJHEHHUS KYpCOBOM pabOThI / BBIMOJHEHHS KYpPCOBOTO MPOEKTa

(tabmuma 17)

Tabmuua 17 — IIpuMepHsIii IepeyeHb TeM IS BHIIOJIHEHUS KYpCOBOW pabOThI / BBIMOIHEHUS

KYpPCOBOTO IPOEKTa

Ne i/t

[TpumepHBIii TepeueHb TeM ISl BHITOJIHEHUS KYpPCOBOM paObOThI / BEITOTHEHUS

KypCOBOTO TIPOEKTa

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

Bompocs! ist npoBeeHNsI TIPOMEKYTOYHOM aTTeCTalluy MPH TeCTHpoBaHKHK (Tadnuna 18)

Tabmuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISt TECTOB

Ne i/t

[IpuMepHBIii IEpeyeHb BOIIPOCOB ISl TECTOB

Kon
WHIMKATOpa

He npenycmoTtpeno

1. KoHTposbHBIE M TPAKTHYECKHE 3a1auH / 3aJaHus 110 JUCIHILIMHE (Tabmua 19)

Ta6muma 19 — [IpumepHbIil mepedeHb KOHTPOJILHBIX M MPAKTHUYECKUX 3a7a4 / 3aTaHIi

Ne i/t

[IpumepHbIi TepeyeHb KOHTPOJIBHBIX U MPAKTUUYECKUX 3a]1a4 / 3a1aHui

He npenycmorpeno
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10.4. Meroanyeckne MaTepHajbl, ONPEACISAIONIME MPOLEAYpPhl OIEHUBAHUS HHIUKATOPOB,
XapaKTepU3yloIMX d3Tanbl  (GOPMUPOBAHMUS KOMIIETCHLMH, COAepKaTrcs B  JIOKAJIbHBIX
HOopMaTUBHBIX akTax ['YAII, pernameHTUPYIOMMX MOPSAOK U MPOLEAYPY MPOBEACHUS TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH M TTPOMEKYTOUHOM aTTecTanuu odydaronuxcs 'Y AIL

11. MeToauveckne yKasaHus J1JI 00y4alOIIMXCH M0 OCBOCHUIO
AUCHUILIMHBI

11.1. Meroanyeckue YKa3aHuUsl s OOYYAIOIIMXCA MO OCBOEHHIO JIEKIIHOHHOIO
MaTepuaia

OcHOBHOE Ha3Ha4YEHME JIEKIMOHHOTIO MaTepuaa — JOTMYECKH CTPOHHOE, CUCTEMHOE,
r1yOoKoe M sSICHOe H3JI0XKeHHe yueOHoro marepuania. HaznaueHue cOBpeMEHHOI JIeKIMU B
pamMKax TUCIUIUIMHBI He B TOM, YTOOBI MOJYYUTh BCIO MHPOPMAIUIO TIO TEME, a B OCBOCHHUH
byHIaMeHTalIbHBIX MPOOJeM IUCUUIUIMHBI, METOJOB HAYYHOI'O I103HAaHHWSA, HOBEHIINX
JOCTH>KEHUI HaydyHOU MBICIH. B ydyeOHOM Mporiecce JIeKKs BhIOIHAET METOI0JIOTHYECKYIO,
OPTraHU3AIMOHHYI0O M WH(POPMANMOHHYI0 (YHKIUH. JIeKIus pacKpblBaeT TMOHATHHHBINA
anmapar KOHKpPETHOW o001acTé 3HaHWA, e€ MpoOJeMbl, JaeT IENbHOE MpPEJCTaBICHUE O
JUCLHUIIIIMHE, TOKA3bIBAET B3aUMOCBA3b C APYTMMH AUCLUIUIMHAMM.

[Mnanupyemsl pe3yabTaThl IPU OCBOCHUH 00YYaIOIIUMCS JICKITMOHHOTO MaTepuaa:

—IOJIy4YCHHE COBPEMEHHBIX, LIEJOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0HM KOHKPETHOM TEME;

— [OJIy4Y€HHE OTIBITa TBOPUECKOH pabOTHl COBMECTHO C MPEIOIaBaTeNEM;

—pa3BuTHe MPO(EecCHOHANBHO—JEIOBbIX  KayecTB, JIOOBM K TpeaMeTy U
CaMOCTOSTEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— [OSIBJIGHUE HEOOXOIMMOI0 HHTEpeca, HEOOXOOUMOro Uil CaMOCTOSTEIbHOMN
paboTshI;

—IOJIyYCHHE 3HAHUA O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKH M TEXHHUKH U O
MIPOTHO3€ UX Pa3BUTHsSI Ha OJIMKaMIINe TObl;

— HAYYHTCS METOAMYECKH 0o0pabaThiBaTh Marepuall (BBIACTSATH TJIABHBIE MBICTH W
MOJIOKEHUSI, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HMX B Pa3IMYHBIX
bopMyTUPOBKax);

— [OJIy4YEHHE TOYHOTO TTOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuag MOXKET CONPOBOXKAATHCA JAEMOHCTpPALMEN ClIalI0B U
UCIIOJIb30BAaHUEM pa3/laTOYHOTO MaTrepuajia MpU NPOBEACHUH KOPOTKHX AMCKycCUM 00
0COOEHHOCTSX MPUMEHEHHS OTICIIbHBIX TEMATHK 10 TUCIHITIIHHE.

CrpykTypa npeaocTaBieHus JEKIUOHHOTO MaTepraa:

— M350xXeHue TeOpeTUYECKUX BOIIPOCOB, CBA3AHHBIX C PACCMaTPUBAEMOMN TEMOI;

— Ornucanue METOJOB M aJFOPUTMOB, MPUMEHSEMBIX JI PEHICHUS TEXHUUYECKHX
3a7a4  MOJEJIMPOBAHUS JJIEKTPOMEXAHMYECKMX CHCTEM HAaBUTAlMM W YOPaBJICHUS
MOJIBIKHBIMH O0BEKTAMU;

— JlemMoHCTpanus NpUMEpPOB PELICHUS 3a/a4;

— O0600meHre N3JI0KEHHOTO MaTepuarna;

— OtBeTbl Ha BO3HUKAIOIIKE BOIIPOCHI IO TEME JIEKIIMH.

MeTtonudeckue yka3zaHus 10 OCBOECHUIO JEKIIMOHHOIO MaTepuaia UMEIOTCs B U3JaHHOM BUJE,
B BUJIE DJICKTPOHHBIX CIEAYIOUNX pecypcoB oubmuorexu ['Y AIT:

guap.ru/guap/kafl2/1-4.doc
guap.ru/guap/kaf44/trud/mironovsky_petrova_matlab.pdf

11.2. Metoanuyeckue yKa3zaHusi JJjisi 00y4alomMXCs MO NMPOXOKIEHHIO J1a00PaATOPHBIX
padot



B xone BbImonHeHus: 1a00OpaTOpPHBIX paboTa OOyYArOMIMHCS JOJDKEH YIIIyOUTh H
3aKpENUTh 3HAHUSI, TPAKTUUYECKUE HABBIKH, OBJAJETh COBPEMEHHONW METOIMKONW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBUU C KBaJU(UKAIMOHHOM XapaKTEPUCTUKOW OO0YyYaroIierocs.
BeimonHenne naGopaTOpHBIX pabOT COCTOMT M3  SKCIEPUMEHTAIbHO-NIPAKTUYECKOM,
pacueTHO-aHATUTUYECKOM YacTel 1 KOHTPOIbHBIX MEPOIPUSATHM.

Brimonaenue mabopaTopHbIX paboT 00ydYarOIIMMCS SIBIISIETCS HEOTHEMJIEMON YacThIO
U3YYEHUS JUCIMIUIMHBI, OINpeAesieMol yueOHBIM IUIAHOM M OTHOCUTCS K CPEACTBaM,
00eCTeYnBarOIUM pEIICHUE CIeTYIONUX OCHOBHBIX 3a/1a4 y 00y4aromerocs:

— npuoOpeTeHHe HaBBIKOB HCCJIEIOBAaHUSI IPOIECCOB, SBICHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaX JTaHHON AUCLUIUIMHBL,

— 3aKperuvieHUe, pa3BUTHE U JE€TAIU3ALMSA TEOPETUYECKUX 3HAHUH, MOJYYEHHBIX Ha
JEKLMSX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— TIpHOOpeTeHHe  HAaBBIKOB  CaMOCTOSTEIbHOH  paboTel C  J1abOpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ananue u TpeOOBaHUA K NPOBEICHUIO J1a00PATOPHBIX padoT

CrynenTsl pa3OuBaroTCs Ha monarpymnmel, mo 3-4 denmoBeka. Ilepen mpoBeneHuem
nabopaTopHoil  paboTel  oOydaromemMcs  CIeAyeT BHUMATEIbHO  O3HAKOMHUTBCS  C
METOAMYECKMMH yKa3aHUsIMM 10 €€ BBIIOJIHEHUI0. B COOTBETCTBMM C 3a/JaHUEeM
oOyyaromuecs: JOJHKHBI MOATOTOBUTH HEOOXOOUMBIE JaHHbIE, MOJIYYUTh OT MPENoaBaTes
JIOITYCK K BBIITOJHEHHIO TaOOpaTOPHOM pabOTHI, BBIOJHUTH YKAa3aHHYIO MTOCIEI0BATEIbHOCTD
NEHCTBUI, MOMYy4YUTh TpedyeMble pe3yibTaTrbl, O(GOPMHUTH M 3AIIUTUTH OTYET IO
nabopaTopHoOi pabore.

Crpykrypa u popMma oTuera 0 1adbopaTopHoi padore

Otyer o maboparopHO paboTe AOMKEH BKIIOYATh B C€0s: TUTYJIBHBINA JIUCT,
(GOpMyYIHPOBKY 3aJaHMs, TEOPETHUECKUE IOJO0KEHHUS, HCIOJIb3yeMble IPH BBITOJHECHUN
nabopaTopHOil paboThl, ONUCaHWE TNpoIlecca BBIMOJIHEHUS J1TAOOpaTOpHOH paboTHI,
MIOJIyYECHHBIE PE3YJIbTAThI U BHIBOJIBI.

TpebdoBanusi kK 0(p)OpMIIEHUIO 0TYETA 0 JIADOPATOPHOI padoTe

[To xaxkmoit 1abopatopHOil paboTe BBHIMOTHAETCS OTACIBHBIN OTYET. TUTYIBHBIN JTUCT
odopmisieTcss B COOTBETCTBUHU C IabioHOM (oOpasiioM) mpuBefeHHBIM Ha caiite ['YAIIL
(Wwww.guap.ru) B pasmene «CeKTOp HOPMATHBHOW JJOKYMEHTAIlMM». TEKCTOBBIE U
rpapuueckue marepuaibl opopMISIOTCS B cooTBeTCTBHM ¢ JeiictByrommmMu ['OCTamu u
TpeOOBaHUsAMH, TNpHUBencHHbIMU Ha caiite ['YAIT (www.guap.ru) B pasmene «CekTop
HOPMAaTUBHOM JOKYMEHTALUW».

11.3. MeToanyeckue yKa3aHus AJs 00y4alOUIMXCsl MO MPOX0KAEHUIO CAMOCTOSTEILHOM
padoTsI

B xoze BBINMOTHEHUS CaMOCTOSITEIIBHOW pabOTHI, OOYYAIOIIMICS BBITIOIHSAET padoTy
M0 33JaHUI0 W TPU METOJUYECKOM PYKOBOACTBE IMpemojaBaTelis, HO 0e3 ero
HETIOCPEJICTBEHHOTO YYaCTHSI.
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B mporiecce BBITIOIHEHHST CaMOCTOSTEILHON paboThI, Y 00ydaromerocs: GopMUpyeTCs
1eecoo0pa3Hoe IIaHUPOBaHHWE pabodyero BPEMEHH, KOTOPOE IMO3BOJISIET MM pPa3BUBATh
YMEHUSI M HaBBIKA B YCBOCHHHM M CHUCTEMAaTH3aIlMH MPUOOpETaeMbIX 3HAHHM, 00eCIeunBaeT
BBICOKMI YpOBEHb YCHEBAEMOCTH B TMEpUOJ] OOYYEHHUs, IOMOTaeT IMOJYyYUTh HAaBBIKU
MOBBIIIIEHUS MTPO(ECCHOHAEHOTO YPOBHSI.

MeToauyeckuMi ~ MaTepuaiaMy, HAMpaBISIOMIUMUA  CaMOCTOSITENBHYIO  paboTy
00yJaromuXxcs BISETCS y4eOHO-METOMUECKUI MaTepral Mo JUCIUTUIHHE.

11.4. Meroanyeckue yKasaHusi VI 00y4YalOIIMXCS MO NMPOXO0KACHUIO NMPOMEKYTOYHOH
aTTrecTaluu

IIpomexxyrounass  aTrrecranuss oOyd4amooluxcs IpelycMaTpUBaeT  OLICHUBAaHUE
OKOHYATENbHBIX PE3ylbTaTOB 00Y4YEHUS MO JUCLUIUIMHE B (hOpME 3K3aMEHa U 3aBeplIaeTcs
aTTECTallMOHHON OLICHKOMI «OTIINYHOY, «XOpOoIIOo», «yZAOBJIIETBOPUTEIILHO,
«HEYAOBIETBOPUTEIBHOY.

Cucrema OLEHOK NpHU NIPOBEJEHUM IPOMEKYTOYHOM AaTTECTALlUUM COOTBETCTBYET
tpeboBanusiM [lomoxkeHnit «O TeKylleM KOHTpPOJIE YCIIEBAEMOCTH U IPOMEKYTOUHOM
arrectauuu cryneHToB I'YAIL oOydarommxcs Mo mporpammsl Beiciiero oopasosanus» u «O
MOJyJIbHO-PEHTHHIOBOI CHCTEME OLIEHKH KauecTBa yueOHOU paboThl cTyAeHTOB B ['Y Ally.
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JlucT BHEceHUs U3MEHEHUH B pabovyto MporpaMmy AUCIUTLTMHBI

16

Jlata BHECEeHUS
W3MEHCHHI 1
JIOTIOTHECHHIM.

IToxamuchk BHecero
W3MCHCHHS

ConeprxaHrne U3MEHEHHUH U JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
kaeapoit




