MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHIS POCCUMCKOM
OEJEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIETO
o0OpazoBaHUs
"CAHKT-TIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOTI'O TIPUBOPOCTPOEHUA"

Kadenpa Ne 13
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HawnmenoBanue TexHU4eckast SKCIUTyaTallysl © PEMOHT aBHAIIMOHHBIX
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®dopma 00yueHUs O4Has
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Jluct cornacoBanust pabouelt mporpaMMbl JUCIUITITHHBI

[Iporpammy cocraBui (a)

JIOIEHT, K.T.H. % H.A. OBynHHHKOBA

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (moamuck, nara) (vHUIMANTEL, GamMuIns)

[Iporpamma onoOpena Ha 3acenanuu kagpeaps Ne 13
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OteercrBennbiit 3a OI1 BO 25.05.02(02)
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3amecTuTenp qupekropa HCTUTYTa Nel o Mmeronuyeckoit pabote

CT. TIpEToJiaBaTesnb y ol B.E. Taparyn

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (%f[fnﬁcg,/ﬂaTa) (vHUIMANTEL, GamMuIns)



AHHOTAIUA

JucuunnuHa «KoMnblOTEpHBI aHalIW3 U CHUHTE3 NMPUOOPOB M CUCTEM JIETATENbHBIX
anmaparoB» BXOIUT B 00pa30BaTeNbHYIO MPOTPAMMYy BBICIIETO OOpa30BaHUS — MPOTPAMMY
CreNauTeTa 10 HANpPaBJICHUIO TOATOTOBKW/ chenuanbHocTH 25.05.02  «TexHuveckas
JKCIUTyaTalisi 1 BOCCTAHOBJICHUE SJIEKTPOCUCTEM U MUIOTAKHO-HABUTAIIMOHHBIX KOMILJIEKCOB
00€BbIX JIETATENbHBIX aNlapaToB » HampaBiIeHHOCTH «TeXxHuyeckas SKCILTyaTalus U PEMOHT
ABUALIMOHHBIX 3JEKTPOCUCTEM M MUJIOTAXKHO-HABUTALMOHHBIX KOMILUIEKCOBY. JlucuuminHa
peamuzyetcst kadeapoit «Nel3».

JlucuumivuHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUN:

[IK-2 «CnocobHOCTh pa3pabaThiBaTh MaTEpHAIbl TEXHUYECKOTO IPEIIOKEHUS,
ABAHIPOEKTA, SCKMU3HOTO IPOEKTA, MAKETa JIETATEJIbHOTO armapara

ITK-3 «CriocobHOCTh pazpabaThiBaTh TEXHHUYECKUE TIPOSKTHI JICTATEIILHOTO aIllapara, ero
MOJICPHU3AIUH WX MOIU(PUKAIINH [0 HATIPABJICHUAM (110 OOPTOBOMY 000PYAOBAHUIO)»

[IK-9 «CmocoOHOCTh YNpaBisATh MPOEKTaMH M TIpOrpaMMaMu I0 pa3paboTke u
BHEJIPEHUIO HOBBIX METOJIOB U MOJIeTICH 0OCITyKUBAHUS aBUAIIMOHHOW TEXHUKI

CopepxaHue AUCUUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSA3AHHBIX C M3yUYEHUEM
IIPUHLIAIIOB MOJEIMPOBAHUS 3JIEKTPOMEXAHUYECKUX CHCTEM YIPABICHUS ABM)KEHHEM
MOJIBUJKHBIX OOBEKTOB PA3JMYHBIX KJIACCOB, AHAJIU30M U CHUHTE30M 3THUX CHCTEM,
aBTOMaTU3allMe MPOEKTUPOBAHUS MPUOOPOB M CHUCTEM OpPHUEHTAIMH, CTAOUIU3ALUU U
HaBurauuu. OCHOBHOI yIOp JelaeTcs Ha UCCIEJOBAHUE adPOKOCMHUUYECKUX cUCTEM. B
npoliecce M3y4YeHUsl AUCLMIUIMHBI CTYIACHTHI JAODKHBI U3YyUUTh MPUHIUIBI TOCTPOCHUS
MaTEMaTUYECKUX MOJIENEeH TaKUX CHCTEM, OpPUEHTHPOBAHHBIX HA HCIIOJI30BAHUE
COBPEMEHHBIX MPOrpaMMHBIX cuUCTEM. (OCHOBHBIMU MPOTPAMMHBIMU CHUCTEMAMH,
UCMOJIb3yeMbIMU B Kypce «KOMMBIOTEpHBIN aHaau3 U CHHTE3 NPUOOPOB M CUCTEM
netarenbHbIX anmnapaTtoBy» saBistorcs MATLAB u MATHCAD.

[IpenoaBanue AUCIUILUIMHBI TPETyCMaTPUBACT CIACAYIONIHE (GOPMBI OpraHU3aIUN
y4eOHOro Iporiecca: JISKIHH, Ja0opaTOpHbIe paOdOThI, CAMOCTOSTEIIbHAS paboTa
oOyuJarorierocs.

[IporpamMmMoil AMCHMIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUYHAsI aTTecTalus B popMe 3K3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS AUCHUIUIMHBI COCTaBIsieT 4 3aueTHBIX enuHulbl, 144

gaca.

SA3bIK 00yUeHUs MO TUCIUTUINHE KPYCCKHUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 11O AUCIHUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTITUHBI

Henpto mucrurumHbl «KOMIBIOTEPHBIM aHATW3 W CUHTE3 MPUOOPOB M CHUCTEM JIETATENIbHBIX
anmapaToBy SBISIETCS O3HAKOMJICHHE IIOJrOTaBIMBAEMbIX CIEHUAIMCTOB C MNPUHLIUIIAMU
MOJICJIUPOBAHUS INMEKTPOMEXAHUYECKUX CHCTEM YIPABICHUS JBUKCHHEM IOJBHKHBIX
O00BEKTOB pa3IMYHbIX KJIACCOB, AHAJIW30M M CHHTE30M J3THUX CHCTEM, aBTOMaTH3aluen
MPOSKTUPOBAHUS TPUOOPOB M CUCTEM OPUCHTAIUU, CTaOWiu3anuyd ¥ HaBuraruu. OCHOBHOMH
yIop Jelaercs Ha HCCIeAOBaHHE Aa’pOKOCMHUYECKUX CHUCTeM. B  mporecce wu3ydeHus
JTUCITUTUIMHBL CTYACHTHI JOJDKHBI M3yYUTh HMPHUHIUIBI MMOCTPOSHUS MATEeMAaTUYECKUX MOJeNen
TaKUX CHCTEM, OPUEHTHUPOBAHHBIX Ha HCIOJb30BAaHUE COBPEMEHHBIX MPOrPAMMHBIX CHCTEM.
OCHOBHBIMHU POTPAMMHBIMU CHCTEMaMH, UCIIOJIb3yeMbIMH B Kypce « « KOMIBIOTepHBIN aHATN3
Y CUHTE3 MPUOOPOB U CHCTEM JIeTaTeNIbHBIX amnmapaToBy sABIA0TCI MATLAB 1 MATHCAD.

1.2. JlucummuiiHa  BXOOUT B  COCTaB  4YacTH, (OpPMHUPYEMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIET0 00pa3oBaHus (naee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AWCHMILTUHBI 0OydYaromuics AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMIETSHIMSIMH WM WX YacTsMH. KoMIeTeHIIMu U MHIMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnwurie 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Koo u
Kareropus (rpymnmna) Kon v HanMeHoBaHNE HHIUKATOPA JOCTH)KEHHUS
KOMIIETEHINH HalMEHOBARME KOMIIETEHIINH
KOMITETEHINH

[IK-2 Crioco6HOCTB

pa3pabaThiBaTh

MaTepHabl

TEXHUYECKOTO [IK-2.VY.1 ymers pazpabaThiBaTh CXeMbI, 00IITHE
[IpodeccuonanpHble | MPEATOKECHHUS, KOMIIOHOBKH U TEOPETUUYECKUE YBA3KHU OTACIHHBIX
KOMIIETEHINH aBaHIIPOEKTA, 3JIEMEHTOB KOHCTPYKIUI Ha OCHOBAHUU 3CKU3HBIX

ACKU3HOTO MPOEKTa, | MPOEKTOB

MakeTa

JeTaTeNLHOTO

anmapara

[K-3 Cnioco6HOCTH

pa3pabaThiBaTh

TEXHUYECKUE I1K-3.Y.2 ymeTp untaTh 1 NOHUMATh

IPOEKTHI TEXHUYECKYIO TOKYMEHTAIIHIO; [10JIb30BaThCs

JeTaTeNILHOTO CTaHJApTHBIM MPOTPaMMHBIM 00€CIICUEHUEM TIPH
[Ipodeccuonanbubie
B amrnapara, ero oopMIIeHNN JOKYMEHTALH

monepHuzanuu win | [1K-3.Y.3 ymeTs nonp30BaThcsi IpOrpaMMHBIM

MOAU(HUKAIIH TIO obecrieueHrneM TMOICPKKH pa3paboTKu

HarpasJeHusM (M0 | GOPTOBOro MPOrpaMMHOTO 0OecIeueHUs

O6opTOBOMY

000pyIOBaHNUIO)

[1K-9 CnocobHOCTH

YIIPABIIATH I1K-9.3.1 3HaTh METO/BI NOCTPOEHUS
ITpodeccnonanbHble | MPOEKTaMU U MaTeMaTHYECKUX U UMHUTAL[IOHHBIX MOJIENIEH,
KOMITETEHIINH porpamMMaMu 110 METOBI POTHO3UPOBAHUS U YIIPABICHUS

pa3paboTke u pUCKaMH

BHE/IPECHHUIO HOBBIX




METOJIOB U MOoJenei
o0CTyKUBaHUS
aBUAIIMOHHON
TEXHUKHU

2. Mecto nucuumumHbl B cTpyktype OIT

JlucuumimHa MOKeT 0a3UpOBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOITIMUCS
U U3YYCHHUH CIEAYIOIINX JUCIUILTUH:
— Maremaruka (Bce pa3zieibl),
— ®uzuka,
— Teopernueckas mexaHuka,
— MHWudopmatuka. UnpopmannoHHbIE TEXHOJIOTUH,
—  DJeKTpOoHUKA. DJIEKTPOHUKA U DJIEKTPOTEXHHKA.

3HaHus, TONy4YeHHBbIE NPU U3YUYEHUU MaTepuana MJaHHOW JHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUeHUE, TaK U MOTYT UCIIOJIb30BATHCS TPU U3YyYCHUHN APYTHX AUCIUTUINH:
— HuadopManimoHHO-U3MEPUTETbHBIE CHCTEMbl OECHHIIOTHBIX JIETaTENbHBIX AalnapaTtoB U

POOOTOTEXHHKH,

— MopnenupoBaHue POLIECCOB U CUCTEM,
— Cucrema perucTpanuu, KOHTpoJs 1 00padoTku HHPOpMaLIUH,
— MHWHrepdeiicel HHTETpaTbHO-MOTYIFHOW aBUOHUKH.

3. O0BEeM U TPYIOEMKOCTh TUCIIUILTAHBI
Jlanapie 006 oOmieM o0beMe MUCIUTUIHHBI, TPYIOEMKOCTH OTIENIBHBIX BHUJIOB Y4€OHOM
paboThI 10 AUCIHMIUTAHE (M pacipeeseHue 3TOH TPYIAOEMKOCTH 10 CeMeCTpaM) MPeCTaBICHbI B
Tabmuie 2.

Tabmuma 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMkocTs 1o
Bun yge6HO# paboThI Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemMKocnb oucyunaunbl, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoi no020moeKu 17 17
Ayoumopnbie 3anamus, BCEToO 4ac. 51 51
B TOM YHUCJIC:
nexnuu (JI), (wac) 34 34
npakTuyeckue/cemunapckue 3anstus  (113),
(dac)
naboparopusie padotsl (JIP), (dac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (uac)
sK3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoii ammecmayuu:. 3a4er,
mudd. 3auver, sk3ameH (3auer, Hudd. 3ay, JK3. JK3.
DK3.*%)




4. CopepxaHue JUCHUTIITUHBI
4.1. PacnpezencHue TPYI0SMKOCTH TUCIMIUTHHBI IO pa3jieiiaM U BUIaM 3aHSITHH.
Pazensl, TeMBI AUCIUILTUHBI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0HIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl JUCHMIUIMHBL, UX TPYJOEMKOCTh

Paznensl, TeMbl AMCLUIIIMHBL Jlexunn | 113 (C3)) - JIP KT CPC
’ (uac) (uac) (gac) (gac) (gac)
Cemectp 6
Pasnen 1. BBogHbIN pazmen 8 2 10
Paznen 2. IIpeo6pazoBanust Mojenel JTMHAMUIECKIX 4 3
cucreM. [Ipumepsl npeoOpazoBaHuit 10
Pazpen 3. Ciiy4aifHple IPOIECCHl 1 CTOXACTUYCCKHE 4 4 10
cucTteMbl. MozielnpoBaHye CTOXaCTHYECKUX CHCTEM.
Paznen 4. CuHTE3 ONTHMAIBHBIX CUCTEM YIIPABICHHS 8 4 14
A9POKOCMHUUYECKUMH crcTeMaMmu Ha DBM.
Paszpen 5. Meroasl, IporpaMMbl U IPUMEPHI
MOJEIMPOBAHUS CUCTEM YIIPABICHHS JIBIDKCHUEM U 10 4 13
HaBUTraliun
HUrtoro B cemectpe: 34 17 57
Hroro 34 0 17 0 57

IIpakTueckass IOATOTOBKA 3aKJIOYAE€TCd B  HEINOCPEACTBEHHOM  BBIIIOJHEHHUH
OOy4aroIMMUCS ~ OINpPENENICHHBIX  TPYIOBBIX  (YHKUIMH,  CBSI3aHHBIX C  Oy;ymiei
po¢ecCHOHATILHOMN 1EATEIbHOCTBIO.

4.2. CopeprxaHue pa3ieioB U TEM JIGKIIMOHHBIX 3aHATHIA.
Conep:kaHue pa3JesioB U T€M JICKIIMOHHBIX 3aHATHI PUBEICHO B TabnuIe 4.

Ta6mmma 4 — Copeprxanue pa3eioB U TeM JEKIIMOHHOTO UK

HOMCp pasaciia Hazpanue n COACPIKAHUC pa3ac/IOB U TEM JICKIITHOHHBIX 3aHATHH

1 Tema 1.1. OOume cBemeHUsT O IUHAMHYECKUX CHCTEMAaXx.




MCTOI[I)I X MaTEMaTH4YCCKOT'O OIIMCaHUs.

Tunel TMHAMUYECKUX CHCTEM: CHCTEMBI C COCPEIOTOYCHHBIMU
napamMeTpamH, c pacrpeneneHHbIMU napameTpamH,
AUCKPCTHBIC CHUCTCMBI. METOAbI ux MaTEMaTHYCCKOI'O
omucanus. Ilepematounpie QyHKIUU, Z-TipeoOpa3oBaHuUs,
OIHMCaHUE CUCTEM B IMTPOCTPAHCTBE COCTOSHUH.

Tema 1.2. KommbloTepHbIE CpeACTBA MOACIUPOBAHUA U
AHATTMTUYECKUX TIPeoOpa3oBaHU

Ob6mactp mpumenenus: mporpamm Derive, Maple, Mathcad,
Matlab. Ilocnemnue TteHaeHUMU uX pa3BuTus. OCHOBHBIC
CBEICHUS O MPOrpaMMax, UX YCTaHOBKa M 3arpy3ka. Meromabl
BBOJa UWH(MOpPMANMM ¥  PENAKTHPOBAHUE  BBIPAKCHHUIA.
[ToctpoeHne MaTeMaTHYECKUX BbIpaXKE€HH. Bpruncienue
MIPOU3BOHBIX, HHTETPATIOB, IPEIEIOB, CyMM M Pa3Jj0KEHUE B
panbl U T.1. [eknapupoBaHue HOBBIX onpeaeneHui. Onepanuu
dakTopu3ali W Cemapaluy BBIPAKEHUN. AHATUTUYECKOE
pelIeHNE HETMHEWHBIX YPABHEHHUI U CUCTEM YPAaBHEHUM.

AHanMTUYECKOEe  pelIeHue cucteM  auddepeHInaTbHbIX
YpaBHEHU.

Tema 1.3. Unxenepusie pacuetsl B MATHCAD

OOpaboTka pe3yinbTaTOB 3KCHEpUMEHTOB. JlMCKpeTHOe
npeoOpazoBanue Dypbe A aHaAIM3a CHUCTEM YIPABJICHHUS.
beictpoe  mpeoOpa3oBanue Dypbe W TpUMEpPHl €O
ucnonb3oBanusa. Craructuueckue QyHkuuu. WuTepronsmus,
perpeccusi u ucnoib3oBaHWe CHUMBOIBHBIE TIPSIMBIE U
oOpatubie  mpeoOpasoBanus Dypre u Jlammaca. Z-
npeoOpa3oBaHue.

Tema 1.4. nxxenepuslie pacuets B MATLAB u SIMULINK

Kanonnueckue Gpopmbl TuHEHHbIX cucteM V3MmeHeHue 6a3uca B
MPOCTPAHCTBE COCTOSIHUKA MonanbHass W CONMPOBOXKIAIOIIAS
KaHoHHYeckne (opmbl COallaHCHPOBAHHOE MPEICTABICHHE
JInngerinple  MIMO-mopenu. Onucanue  MIMO-Mmozeneit.
Onucanue IUCKPETHBIX MOJEIEH U MOJEINPOBAHUE TUCKPETHBIX
cucrem. Pemenue 3amaun  Komm W KpaeBbIX  3ajad.
MonenupoBanue B SIMULINK. Penakrop nuddepeHuanbHbIx
ypaBHeHuii DEE. MackupoBanue nogacucrem B SIMULINK

OO0mue cBeJeHUS O MOJACITUPOBAHUM TEXHUYCCKUX OOBCKTOB H
cucteM. TpeboBaHUs, peabABIsiEeMbIe K MATEMATHYECKUM MOEIISIM.
@opMBl  TpENCTaBICHUS  MaTeMaTHYeCKUX  mojeneil. Mertox
MIEPEMEHHBIX COCTOSIHHN. B3anMOCBs3b BEKTOPHO-MATPUIHOHN (HOPMBI
omnmcaHus 00BEKTA C €Tro TepenaTouHoi GyHKIuel. MaTeMaTHdecKne
MOJIEJTH IEKTPOMEXAHHUECKUX CUCTEM.

XapakTepUCTHKHU CIIy4alHBIX MpoueccoB. ['ayccoBckue cimydaiiHble
npoleccsl U 00JacTh MX HCIOJIb30BaHUs. BekTopHble cityudaiiHble
mpoueccsl. BbldncieHne BEKTOpa MaTeMaTH4eCKOro OXUIaHWsS |
MAaTpHULbl KOBapHaLUK AJ HECTALIMOHAPHBIX CUCTEM.

3amaun onTHUMM3AIMU cucTeM yhpabieHus. CHHTe3 CHCTEM C
OTpaHUYCHUSIMH B BHJIC HEPABCHCTB HA TICPEMEHHBIC COCTOSHHUS IS
HEJTMHEHHBIX 00BEKTOB. AJTOPUTM ONTHMAIBLHOTO YIPABICHUS IS
JUHEHHBIX CHCTEM C KBagpaTHYHBIM KpPUTEPHEM KadecTBa.
MogenupoBanue ONTUMaNbHBIX cucteM Ha OBM. Ounbtp
JlroenOeprepa. Bribop ko3¢ ¢unmeHToB mnepegaud B QHIBTpPE




JIroenOeprepa. @unbTp Kaamana u 0coOEHHOCTH €ro MOJCTHPOBAHUS
Ha OBM. CuHTEe3 W HCCICAOBaHWE  QITOPUTMOB W CTPYKTYP
WHTETPUPOBAHHBIX CHCTEM HAaBHTALUK U YIIPABJICHUS.
S CuHTe3 W HCCleOBaHHWE CHCTEMbl CTa0WIM3AlMHM CyIHA IO
KypCy C 3aJaHHbIM KayeCTBOM IE€PEXOJHOr0 Mpolecca.
Pa3paboTrka mporpamMmbel u HCCIIEIOBAHUE  TOYHOCTH
onpejieNieHusl yIjioB OpHEHTAllMU TOABM)KHOTO OOBEKTa ¢
MCII0JIb30BaHUEM 6ecrutathopMeHHOM MHEpLHAIbHON
BepTUKaIA. CUHTE3 U MCCIECNOBAaHUE PETYIATOPA ISl CUCTEMBI
yIpaBiIeHUsT ynpyrum oO0bekToM. CHHTE3 U HUCCIEIOBaHHE
QIrOpUTMa  SKCTPANOJSALIMM  Y3KOIOJOCHOTO  CIIy4allHOTO
CUTHaJla
5)
4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.
Tabmuma 5 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh
W3 aux Ne
Ne | Temsl npaktudyeckux | opmel IpakTU4eCKuX | TpyaoeMKOCTh, |MPaKTUYECKOM |pasiena
/11 3aHATHI 3aHATUH (uac) MMOATOTOBKH, | IMCIIMII
(dac) JIUHBI
Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYJOEMKOCTh IPUBEICHBI B TAOIHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynOEMKOCTS, | MPaKTHECKOR | pasiena
/o (gac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI
Cemectp 6
1 | Nmxenepusie pacuetsl B MATHCAD, MATLAB 1
" SIMULINK [Ipumepsr 00paboTKu 2
IKCIIEPUMEHTAIBHBIX JIaHHBIX.
2 | [IpeobpazoBanms MoIenei JTTHAMAYIECKUAX 2
cuctem. [Ipumeps mpeobpa3oBanmii Mojenei Ha 2
5BM
3 | CnoywaiiHple  mpomecchl M CTOXacTHYECKHE 3
CHCTEMBI. Beruncienue BEKTOpa
MaTeMaTHYeCKOT0  OXHUJAHHMS W MaTpUIlbI 2
KOBapHalMid ISl HECTAlMOHAPHBIX CHUCTEM B
MATLAB.
4 | CuHTe3 ONTHMANBHBIX CHCTEM  VIIPABIICHIS 4
HEJIMHEHWHBIM TMHAMUYECKUM 00bekToM Ha OBM 4
CuHTE3 cuCTEeMbI CTaOMITU3aLUH CYIHA 110 KYpCY C
3a/IaHHBIM KQueCTBOM IIEPEXOHOT0 Mpolecca
5 | CunTe3 perymaropa miss CHUCTEMBI YIIPaBICHUS D) 4
YIIPYTUM 00BEKTOM




6 | UccnenoBanue TOYHOCTH OIpEACNCHUS YTIIOB 5
OpHEHTALINN MOJIBHKHOTO 00BEKTa c
HCIIONIb30BAaHUEM OecruiaTpopMeHHO
WHEPIUATHHON BEPTUKAIH

7 | Cunres anropuTMa IKCTPATOJISIIAN
Y3KOIOJIOCHOTO CITy4YailHOTO CHTHaa

Bcero 17

4.5. KypcoBoe npoeKkTupoBaHe/ BBIIOIHEHUE KYPCOBOW PabOTHI
V4eOHBIM IIJIAaHOM HE MTPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIMuXCs
Buapl camocTosiTenbHON paboThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabmuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHoi paboTh
qac qac
1 2 3
N3ydeHne TeopeTHIecKoro Marepuana
47 47
nucturnHbl (TO)
Kypcosoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKYVY)
Homamuee 3ananue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka kK IpOMEKyTOUYHON
10 10
arrectaruu (I1A)
Bcero: 57 57

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIbHOU PabOoThl 00yUaroMUXCsl [0 JUCHUILIHMHE (MOJYIIIO)
Y4eOHO-MeToAnYeCKHe MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl O0ydaroluXcs yKa3aHbl B
n.a. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3JAHUN
[lepeueHp MEYaTHBIX U 3JIEKTPOHHBIX YYEOHBIX M3IaHUI MPUBEACH B TadmuIe 8.
Tabnuua 8— [lepeyeHp MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUMN

Mudp bubnmorpaduueckas cepiika / URL anpec Konnuectso
9K3EMILISIPOB B
Ooubmuoreke
004.9 A M. Tlandepos, A.B. Jlonapes. KoMnboTepHbIit 164
H 16 aHaJIu3 U CUHTE3 CUCTEM OPHUCHTAIlUHU, CTaGI/IHI/I?»aI_II/II/I )51
Hasuranuu. YdueOHoe nocooue. - CI10.: I'VAII,
2008. - 82 c.
guap.ru/guap/kaf12/1-4.doc




004(075) A. W. TTaudepos, A. B. Jlonapes, B. K. ITonomapes. 85
I116 [Tpumenenne Mathcad B nHXeHEpHBIX pacueTax: Yuel.
nocobue /CIT6I' YAIL CII6., 2004. 88 c.

ict.edu.ru/ft/005590/panferov.pdf

JI.A. Muponosckuit, K. 0. [Terposa. BBEJJEHUE B 100
MATLAB. Yu4e6. nocooue /CIIOI' YAII CII6., 2005.
122 c.: nm.
guap.ru/guap/kafd4/trud/mironovsky_petrova_matlab.pdf
629.7 I".'M. brixosa, A.U. ITandepo. OcHOBHI 29
b 95 aBTOMAaTH3aIlUN MMPOEKTHUPOBAHUS  CUCTEM

OpHEHTAINH, HABUTALNH U cTabmim3anuu. YdeOHoe
nocobue, Jlenunrpan, 1982

629.7("'AAII) HMccnenoBanue TMHEHHBIX CUCTEM OPUEHTAIIUH, 52
156 HaBUTAIMHU U cTaOMIM3auy ¢ noMoiiso [19BM:
yueOnoe nocodue / B. K. Ilonomapes, A. .
[Taudepos, JI. U. benosa ; C.-Iletep6. roc. akas.
aspokocMm. mpubopoctpoerus. - CII0. : Uzx-Bo [AAII,
1993.-51¢

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHKAIMOHHOM ceTH «/HTepHET»
[lepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAIIMOHHO-
TENICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS UCIUIUINHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL agpec Haumenosanue

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

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEMOTr0 IPU OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITUHE.
[TepedyeHs UCIoIB3yeMOro MpOrpaMMHOTO oOecriedeHus peacTasieH B Tadauie 10.

Ta6muua 10— Ilepedens nporpaMMHOTo o0ecTIeYeHHS

Ne i/t HanmenoBanmue

He npenycmotpeno

8.2. Ilepeuenp MH(pOPMaAITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJIh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMbIX WHPOPMANMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
Tabmure 11.

Ta6mmia 11— [Mepeyers nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW [JIi  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel 2.




Tabmuna 12 — CoctaB MareprabHO-TEXHUYECKON 0a3bl

Homep
Ne i/t | HamMeHOBaHME COCTAaBHOW YacTH MaTepUATbHO-TEXHHUECKOM 0a3bl ayAUTOPUH
1 JlexmioHHast ayauTOpus 13-03a
2 MynbTuMeaunitHas JeKUMOHHAs ayIUTOPUS 13-04
3 JlucrietHbIN Kace 13-03B

10. Onenounsble cpeacTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOUYHONH aTTeCTalluU
00ydJaronuxcs Mo IMCIUILIMHE TpUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOHN aTTeCTalluu

Bug npomexxyTouHOM arTectanuu [lepeueHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOMpPOCOB K AK3aMEHY;

10.2. B kayectBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00Yy4JaloUMMHCA MPUMEHsAETCsl 5-0ajulbHas MIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas puBeneHa B Tabiuie 14. B TedeHne cemMecTtpa MOYKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
WCTIONIF30BAHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJHHBIM HOPMATHBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun orieHkn ypoBHs ChOPMUPOBAHHOCTH KOMITETCHITUMA

OreHKa KOMITETEHITUHN

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayupHas mKaia PaKIEp bop

— oOyuaronuiicss TJIyOOKO U BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 HU3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JMTEPATypH,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IECHMS;

— cBOOOIHO BJIAJICET CUCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00y4arouuiicst TBEpIO YCBOMJ IMPOTrPaMMHBINA MaTepuall, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh HAa 3HAHUS OCHOBHOWU
JTUTEPaTypHl,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBA3BIBAET YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CNEIUAIU3UPOBAHHBIX MOHSITHH.

(XOPOLIO»
(Ga4uTCHO»

— oOyyJaronuiicss yCBOMJI TOJIbBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
10 CYIIECTBY M3JaraeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOH
JUTEPATYPHL;

— JIONyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM NPUMEHCHHH 3HAHHN
HarpaBJICHUS;

— cnab0 apryMeHTUPYeT Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YaCTHUYHO BIIAICET CUCTEMOH CIICIIMATH3UPOBAHHBIX MOHATHH.

«yZIOBJIETBOPUTEITHLHOY
«BAYTCHO»




OI1reHKa KOMIIETEHITNNA

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
Marepuarna;

— JIOTYCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpU
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIIPaBJICHUU;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,

— He (OpPMYIUPYET BHIBOJOB M 0000IIECHHUH.

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS WX UHBIC MaTEPUATIBI.
Bormpocs! (3amaun) ais sKk3aMeHa mpeacTaBieHbl B Ta0uie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne i/t

Kon

[Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa
WHIAKATOpa

Tunbl TMHAMUYECKUX CUCTEM: CUCTEMBI ¢ cocpeaoToueHHbiMU | [TK-2.V.1
rnapameTpamHu, ¢ pacrpeielIeHHbIMU MapaMeTpami,
JUCKPETHBIE CUCTEMBI. METOBI UX MATEMATHYECKOTO
OIINCaHWusl.

[lepenarounsie GyHKINHU, Z-TIpe0OPa30BaHUS, OMIUCAHUE 1IK-3.Y.2
CHCTEM B IIPOCTPAHCTBE COCTOSHUM.

OcHOBHEIE cBefleHHs 0 mporpammax Derive, Maple, Mathcad, | [IK-3.Y.3
Matlab, [Tocneanue TEHACHIINHI UX PA3BUTHSL.

BCKTOPHHC CJIy‘IaI\/'IHBIC IIpOLECChI. BrruncieHnue BCKTOpA
MAaTEMaTUYCCKOTO OKNIaHUA U MaTPULIbI KOBapI/IaIII/Iﬁ JJIsL
HECTAlIMOHAPHBIX CUCTEM.

OCHOBHBIE CBEJICHHS O MPOTPaMMaXx, HX YCTAHOBKA 1 [1K-9.3.1
3arpyska. MeTo/ipl BBOJIa MHPOPMALIUK U PEIAKTUPOBAHUE
BBIPAYKECHHIA.

CuHTE3 ONTUMAIBHBIX CUCTEM YIIPABICHUS IIK-3.Y.2
a’POKOCMHUUECKUMU cucTteMaMu Ha DBM. 3anaun
ONTUMU3ALMY CUCTEM yIpaBieHus. MoaenupoBaHue
OIITHMAJIBHBIX cucTeM Ha DBM.

Ounbtp Jltoen6eprepa. Beidop ko3 dunmenToB nepenaun B 1IK-3.V.3
¢unsTpe JIroerbeprepa.

®unptp KanMaHa n 0COGEHHOCTH €ro MOJIETHPOBAHNUS Ha [1K-9.3.1
OBM.




Bormpocs! (3amaun) nist 3auera / audd. 3adera nmpeacTaBieHsl B Tadmnwmie 16.
Tabnuma 16 — Bonpocs! (3agaun) nis 3adera / audd. 3auera

Konx

Ne i/t Ilepeuens Bompocos (3amay) g 3auera / nudd. 3auera
P P (3ana4) A A WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

[lepeuenr TeM [1s KypCOBOIO IMPOEKTUPOBAHUS/BBIOIHEHUSI KYypCOBOM pabOThI
npencTaBicHbl B Tabmuie 17.
Tabmuia 17 — [lepedyenp TeM ajisi KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJIHEHHUS KypCOBOM paOOThI

N /i1 [IpumepHbIii IepeyeHb TeM Ui KypCOBOT'O POSKTHUPOBAHUS/BBITIOTHEHUS
B KypCOBOM paboThI

Y4eOHbIM MJIaHOM HE NPEAYyCMOTPEHO

Bonpocel Ui mIpoBeleHUS TPOMEKYTOYHOW AaTTECTAllMM B BHJE TECTHPOBAHUS
npencraBicHbl B Tabmuie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB JIsi TECTOB

Konx

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
UHJUKaTOpa

[lepedyeHr TeM KOHTPOJBHBIX PAaOOT MO AUCIUIUIMHE OOYdYaIOIMUXCA 3a0YHON (POpMBI
oOy4eHus1, IpeCcTaBiIeHbI B Ta0nwuie 19.

Tabmuma 19 — [lepedenb KOHTPOIBHBIX PadbOT

Ne n/mt [lepeueHb KOHTPOJIBHBIX PAOOT

He npenycmotpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNSIONIMEe  MPOLENyphl  OLICHUBAHUS
UHAMKATOPOB, XapaKTEePU3YIOIIMX AHTambl (OPMUPOBAHUS KOMIIETEHLMH, coaepxkarcsi B
JOKAJIbHBIX HOpPMaTUBHbIX akTax [VYAII, periaMeHTUpylOIMX TMOPSIIOK U IPOLERYpPY




IPOBEICHUS TEKYILEro KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTallMy 00yJaromuxcs
['VAIL

11. Meroauveckre yka3aHus A1 00y4JaIOIMUXCs 0 OCBOCHUIO TUCITUTUTHHBI

11.1. Meroauyeckue yKazaHusi I OOYYarOMIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuania.

OCHOBHOE Ha3HAa4YEHUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIy0oOKoe W SCHOE W3NIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUU B
paMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(GOPMALMIO MO TEME, a B OCBOCHUH
dbyHIaMEHTAIBHBIX TPOOJIEeM JUCIHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIHNX
JOCTHKEHUI HaydyHOW MbIciu. B ydueOHOM mporiecce JeKIusl BBINOIHIET METOO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKpETHOM oO0jacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJICTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[I1aHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuraa;

— TIOJIy4YEHHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONPEEIIIEeTCs LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TIOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPENO/IaBaTEIEM;

— pa3BuTHE MNpOo(EecCHUOHANBHO-NENOBBIX  KauecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSTEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITEIbLHON paOOTHI;

— TIOJIy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUSA HAYKM U TEXHUKU H O
MPOTHO3€E UX Pa3BUTHSI HA OJIMKAMIIINE TOIBL;

— HaAy4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH TIJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TIOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
UCIIOJIb30BAaHMEM pa3/laTOYHOrO MaTepuaja IpU MPOBENACHUU KOPOTKUX IUCKycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JUCIUTIIHNHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

— M350xeHue TeOpeTUYECKUX BOIIPOCOB, CBA3AaHHBIX C PACCMaTPUBAEMOMN TEMOI;
— Ornucanue METOJOB M aJFOPUTMOB, MPUMEHSAEMBIX JI PEIICHHUS TEXHUYECKHUX
3a/1a4 MOJICJIMPOBAHUS CUCTEM HABUTALIMK U YIIPABJICHUS JIETATEIbHBIMU arlliapaTaMu;
— JlemMoHCTpanus NpUMEpPOB PELICHUS 3a/a4;
— O0600meHre N3JI0KEHHOTO MaTepuana;
— OtBeTbl Ha BO3HUKAIOIINE BOIIPOCHI IO TEME JICKIIMH.
Meronnueckue ykazaHus IO OCBOEHUIO JIEKIIMOHHOIO MaTepuaia UMEITCs B U3JaHHOM BHU/IE,
B BHUJIE DJICKTPOHHBIX CIEAYIOUNX pecypcoB oubmuorexu ['YAIT:
guap.ru/guap/kafl2/1-4.doc
guap.ru/guap/kafd4/trud/mironovsky_petrova_matlab.pdf

11.2. Meroauueckue ykazaHus i OOy4aroIIMXCS MO BBINOJIHEHUIO J1a0OPaTOPHBIX
pabor

B xozme BeImonHEHHsS Ja0OpaTOpHBIX paboT oOyyaromMHCs JOJKEeH YIrIyOuTh H
3aKpeNuTh 3HAHUS, NMPAKTHYECKHE HABBIKM, OBIAJCTh COBPEMEHHOW METOAMKOM M TEXHHMKOM
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJTU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.



Brimonnenue 1abopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTHYECKON, pacyeTHO-
AHAIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

Brimonnenue 51abopaTopHBIX pabOT OO0y4aromMMCS SBISETCS HEOTHEMJIEMOH 4YacThiO
U3y4eHHs] JTUCLMIUIMHBI, OINpenenseMOi ydueOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBarOIIUM pPEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS MPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL

— 3aKpeIUIeHHe, pa3BUTHE U JETAIN3alUs TEOPETHUECKUX 3HAaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW — paboTel ¢ JabopaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ananue u TpeOOBaHUSA K NPOBEACHUIO J1a00PATOPHBIX padoT

Crynentsl pa3buBaroTcsi Ha moAarpynmbl, 1o 3-4 uenoBeka. Ilepen mpoBeaeHuem
nabopaTopHOi  paboThl  OOydwaromemcss  CIeIyeT BHUMATEIbHO  O3HAKOMHUTHCS €
METOAMYECKMMH yKa3aHUsIMM TI0 €€ BBINOJHEHUI0. B CcOOTBEeTCTBMM C 3a/JaHUEM
oOyuaromuecs: JOJDKHbBI MOJATOTOBUTh HEOOXOOUMBIE JaHHBIE, MOIYYUTh OT MPENoAaBaTes
JIOITYCK K BBIITOJHEHHIO TAOOpaTOPHOM pabOTHI, BRIIOJHUTH YKAa3aHHYIO MTOCIEI0BATEIbHOCTD
NEeUCTBUHM, MOJNyduTh TpeOyeMble pe3yabTaTbl, O(POPMHUTH U 3AIUUTUTh OTYET IO
nabopaTopHoii pabore.

Crpykrypa u ¢popma oryera o 1a0opaTropHoii padore

Otyer o maboparopHO paboTe AOKEH BKIIOYATh B C€0s: THUTYJIBHBIN JIUCT,
q)OpMyJII/IpOBKy 3alaHusl, TCOPCTUUYCCKUC TIOJIOKCHHA, HUCIHOJB3YCMBIC MPH BbIIIOJIHCHHUN
nabopaTopHOM pabOTHI, OINHCAHWE TPOIEeCcCa BBITIOJHEHHUS J1abopaTopHOl  PabOTHI,
MOJIYYCHHBIC PC3YJIbTAThl U BHIBO/IBI.

TpebdoBanus k 0popMIICHHIO 0TYETA 0 JIA00OPATOPHON padoTe

[To xaxmoit mabopaTopHOil pabOTEe BBIMOJHICTCS OTACIBHBINA OTYET. THUTYJbHBIA JIUCT
opopmisieTcss B COOTBETCTBHM C Ia0ioHOM (oOpas3iom) mpuBeneHHbIM Ha caiite ['YAII
(Www.guap.ru) B pasaene «CeKTop HOPMATHBHOM JOKYMEHTAIMK». TE€KCTOBBIC U TpadrUeCKue
Matepuaibl 0QOpMIISIOTCS B cooTBeTcTBUHU C jedcTByrommMu ['OCTamu u TpeboBaHUAMH,
npuBeAcHHBIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMAaTHBHOM
JIOKYMEHTAIUU».

11.3. Meroauyeckue ykazaHus JUisl OOy4JaIOIMIUXCS 110 MPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B xone BBIMOMHEHHS] CaMOCTOSITEIPHOM pabOThI, 00yJarONTUCs BHITIOJHAET PaboTy 1o
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJaBaTelsi, HO 0e3 €ro HernocpeCTBEHHOTO
YYaCTHHI.

Jns oOywaromuxcst 1mo 3aoyHoi (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJILHYIO paboTYy.

B mporecce BBIMOTHEHHMS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecoo0pa3Hoe IIaHUPOBaHUE paboyuero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCrednBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOYUYEHHS, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBISIONIMMU  CaAMOCTOSITENIBHYIO — paboTy
00yJarOIIUXCs SIBISIFOTCS Y4e0HO-METOAUYECKUI MaTepral 1Mo JUCHIUTIIIHE.



11.4. Metoau4ueckue yka3zaHUs JJIs OOy4aroMIMXCs MO MPOXOKIACHHUIO MPOMEKYTOYHON
aTTECTalUU.
[IpomexxyTounasi arTectanusi OO0y4aroIUXcs IpelyCMaTpUBAaeT OLIEHUBAHHE OKOHUYATEIbHBIX
pe3ynbTaToB O0y4eHHs MO IUCHUIUIMHE B (OpMe SK3aMeHa M 3aBeplIaeTcs aTTeCTallMOHHOM
OLICHKOW «OTJIMYHOY, «XOPOILO0Y», «yIAOBIETBOPUTEILHO», KHEYAOBIETBOPUTEIHHOY.
CucremMa OLIEHOK NP MPOBEIECHUU MPOMEKYTOYHOW aTTECTAllMd COOTBETCTBYET TPeOOBaHUSAM
[Tonoxennit «O TekyleM KOHTPOJIE YCIEBAEMOCTH M MPOMEKYTOYHOW aTTECTALlMU CTYJEHTOB
['VAII, oOyuaromuxcsi Mo mporpaMmbl BeICIIEro oOpazoBaHus» U «O MOIYJIbHO-PEHTHHTOBOM
CHCTEME OIICHKH KauecTBa yueOHo# paboTsl cTyneHToB B 'Y AIl».



JlucT BHeceHUs U3MEHEHUI B pabouyro IporpaMmy JTUCIUTUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit






