MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHUS POCCUMICKOM
OEAEPAIINN
(enepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPEKICHHUE BBICIIIETO
o0Opa3oBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCY JAPCTBEHHBIN YHUBEPCUTET
ASPOKOCMUMYECKOTI'O [TPUBOPOCTPOEHUMA"

Kadenpa Ne 31

YTBEPXIAIO
PykoBoauTens HanpaBieHUs

J.T.H.,lIpod.

(OIKHOCTB, y4. CTEIEHb, 3BAHUE)

B.®. IIumnakos

(vuHULMANBI, (haMUITUs)

(TIoamuCH)

«31» aBrycra 2021 r

PABOYAS [TPOTPAMMA JJUCLAITJIMHBI

«HcnoHNTEIIHLHBIE yCTpOP'ICTBa CUCTEM YIIPABJICHUS
(HaumeHOBaHME TUCIUIIINHEL)

KO,Z[ HaIlpaBJICHUA HOI[FOTOBKI/I/
CIICnUaJIbHOCTHU

14.03.01

Haunmenopanue HaIpaBJICHUA

SnepHas sHepreTrka u TeropuznKa
MOATOTOBKH/ CTIETIHAIBHOCTH

HaumenoBanue o
TexHonoruu ynpaBiaeHus B SAECPHON IHEPTETUKE
HaIpaBJIE€HHOCTH
®dopma 00yueHus O4Has

Cankr-IlerepOypr— 2021




Jluct cornacoBanus paboydeil MporpaMMbl IUCHUTIIMHBI
[TporpamMmmy coctaBu (a)

Cr. miper. C.C. Tumodeer

(OKHOCTB, Y. CTETICHb, 3BaHHE) (moamucsk, nara) (VMHUIHATEL, aMHIIHs)

[Iporpamma ono6pena Ha 3acenanuu kadenpsr Ne 31

«30» aBrycra 2021 r, mpotokos Ne 1

3aBeayronmii kadempoit Ne 31
J.T.H.,Ipo . B.®. [lunnakos

(yd4. cTeneHb, 3BaHUE) (moanwuck, nara) (uHUIMANEL, (aMUIHs)

OteerctBenHbii 3a OI1 BO 14.03.01(01)

Cr. mipern. H.B. PemernukoBa

(TOMKHOCTB, yU. CTCTICHb, 3BaHHE) (moxmucek, nara) (MHUIMAEL, (aMUITHs)

3amecTuTeNb qUpeKkTopa HHCTUTYTa Ne3 1o Metoandeckoi padbote

JIO011.,K.3.H.,JIOII. I'.C. ApmamoBa-TenbHUK

(TOIKHOCTB, Y. CTETICHb, 3BaHHE) (moamucsk, nara) (VMHUIHATEL, aMHIIHs)



AHHOTAIUA

Jucuummza  «JcrnonHUTENbHBIE  YCTPOMCTBA CHCTEM  YNPABICHUS» BXOAWT B
o0pa3oBaTelIbHyl0 MporpamMMmy BbICIIEro oOpa3oBaHUs — IHporpammy OakajaBpuara IO
HaNpaBlIeHUIO MOATOoTOBKK/ crenuanbHocTU 14.03.01 «SnepHast sHepreTuka U TEIUIO(U3UKA»
HaIpaBJI€HHOCTU « T€XHOJOTUH YIPABJICHUS B AICPHOM dHEPreTUKey. JMCUUIUINHA pean3yeTcst
kapeapoit «Ne31y.

JucuunnuHa HaleneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOMINX KOMIIETEHLIUHI!

I[IK-1 «CnocobHOCTh K ydacTHIO B pa3paboOTKE METOAO0B IPOTHO3MPOBAHHUS
KOJIMYECTBEHHBIX XapaKTEPUCTUK IPOLECCOB, IPOTEKAIOIIUX B KOHKPETHBIX TEXHHUYECKHX
CUCTEMAaX Ha OCHOBE CyLIECTBYIOIIUX METOIHK

I[IK-2 «l'0OTOBHOCTP K YYacTHIO B TPOBEACHUU (U3UYECKOTO M  UYHUCIEHHOTO
JKCIIEPUMEHTA, K TOATOTOBKE COOTBETCTBYIOIIMX IKCIIEPUMEHTAIbHBIX CTEHI0B)»

[MIK-6 «CrocoOHOCTh K CO3MaHHUI0 MATEeMATHYECKUX U WH(OOPMAIMOHHBIX MOJIEICH
UCCIIEYyEMbIX IPOLECCOB, SBICHUH U OOBEKTOB, OTHOCALIMXCS K MPO(decCHOHAIbHON
JESATEIBHOCTI

Copepxanue TUCHUIUIMHBI OXBaThIBAET KPYT BOIIPOCOB, CBA3aHHBIX C UCIIOJHUTEIbHBIMU
YCTPOIICTBAMH CHCTEM AaBTOMAaTHYECKOTO YIIPABJIECHHUS IOCTOSIHHOIO M IIEPEMEHHOr0 TOKa,
CTaTUYECKMMH M  JWHAMUYECKMMHM  XapaKTEPUCTUKAMM  HCIIOJIHUTEIbHBIX  JIBUTaTENICH,
IIOCTPOCHHUEM UX MAaTEMaTHUYECKUX MOJIEJEH, OLIEHKON BIUSHUS UCIOJHUTENIBHBIX YCTPONCTB Ha
JUHAMHUKY CHCTEM aBTOMATUYECKOTO YIIPABJICHU.

[IpernonaBanne IUCHMIUIMHBI TPEAYCMATPUBAET ClEAyIoUIHe (OpMbI OpraHU3alUuu
y4eOHOro mpolecca: JIEKLUH, 1JabopaTopHble padOThl, NPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
paboTa 00y4aromerocs.

[IporpaMMoii IHCHHUIUIMHBI IPELYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYLIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalMs B (hOpME IK3aMEHa.

OOmiast TpyJOEMKOCTh OCBOCHMS JUCLUIUIMHBI COCTaBisieT 4 3a4eTHbIX eAuHUIbI, 144
yaca.

SI3pIK 00y4EHUS 10 TUCIUIIIIMHE KPYCCKUHN »



1. TlepedeHb IIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIUILIIHE

1.1. [enu npenogaBaHust JUCUUIUIHHBI

B mporecce mpoeKTUpOBaHHUS U UCCIIEAOBAHUS CHCTEMBI aBTOMAaTHYECKOTO YIPABICHUS
Ba)XHOE 3HAYCHHE HMMEIOT HCIOJHMUTENbHbIE YCTPONCTBA, OCYLIECTBISIOIINE NpeoOpa3oBaHUE
SHEPTUU AJIEKTPOMArHUTHOTO TIOJII B MEXaHWYecKoe JBIKeHue. JnHammueckue cBoiictea CAY
BO MHOTOM 3aBHUCST OT JUHAMHUYECKHX XapaKTEpUCTUK MHCIOJHHUTEIbHBIX JBUraTenei, a
CTaTUYECKHE XapPaKTEPUCTUKH HEOOXOIUMO YUYHUTHIBATh MPHU Pa3pabOTKE 3aKOHOB YIPABICHUS
cucreM. M3ydyenue aucuumiiuHbl «VICHOTHUTENbHBIE YCTPOMCTBA CHUCTEM YINpPaBICHUS» OaeT
BO3MOXXHOCTh CTYJI€HTaM HE TOJBKO HW3ydYaTh IOAXOIBl K IIOCTPOCHUIO MaTeMaTHYECKUX
MOJieJIel  HCHOJHMUTENbHBIX  YCTPOWCTB  pa3iMYHBIX  KJIaccoB, HO U  IPOBOAMTH
AKCTIEPUMEHTAIIBHOE UCCIIEJIOBAHUE UX CTATHUECKUX M TUHAMHYECKUX XapaKTEPUCTHUK.

1.2. [ucuurmuvHa BXOAUT B  COCTaB  4acTH, (OPMHUPYEMOHl  ydaCTHHUKaAMH
00pa3oBaTesIbHbIX OTHOIIEHUH, 00pa30BaTeNIbHOI MporpamMmbl BhICIIEr0 00pa3oBaHus (najnee —
OII BO).

1.3. TlepeyeHb mIaHUPYEMBIX PE3yJIHTATOB O0YUESHHS 110 AUCIUILIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTrataMu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs AMCIUIUIMHBI OOYYArOIIUICS MOJDKEH 00JIafaTh CIEAYIONIMMA
KOMIIETEHIIUSIMUA WM UX YacTsAMU. KoMIeTeHIMM U UHAMKATOPbl UX AOCTHXKEHHs NPUBEICHbI B
Tabsune 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIMHA U MHIUKATOPOB MX JIOCTHKECHHUS

Kareropus (rpynma) | Kon u HaumenoBanue | Koa m HamMeHOBaHWE MHIUKATOPA TOCTHKEHUS

KOMIIETEHIINH KOMIIETEHIIMH KOMIIETEHIINH
[1K-1 CnocobHOCTH K
y4acTHIO B
pa3paboTKe METO/IOB
IIPOrHO3UPOBAHUS
KOJIMYECTBEHHBIX
I1K-1.3.1 3HaeT MeTO 1l MPOTHO3UPOBAHUS
XapaKTePUCTHK
[Tpodeccruonanbubie HPOTIECCOR KOJIMUYECTBEHHBIX XapaKTEPUCTUK MTPOLIECCOB,
KOMIIETEHIIUH P ’ IIPOTEKAIOIINX B KOHKPETHBIX TEXHUYECKUX

MPOTEKAIOIINX B
KOHKPETHBIX
TEXHUYCCKHUX
CHCTEMax Ha OCHOBE
CYIIECTBYIOIINUX
METOJTUK

CUCTCMax Ha OCHOBC CYHICCTBYIOIINX MCTOJUK

[1K-2.3.1 3HaeT MeTO bl MPOBEACHUS
(U3UYECKOTO U YUCIEHHOTO 3KCIIEpUMEHTA, U
MOJATOTOBKH COOTBETCTBYIOIINX
AKCIEPUMEHTAJIbHBIX CTEHJIOB

[1K-2.VY.1 ymeet npoBouTh pusnuecKuii u
YHUCJIEHHBIA SKCIIEPUMEHT, IOJITOTOBUTD

IIK-2 I'oToBHOCTH K
Y4acTHIO B
MIPOBEACHUHT
(U3HYECKOTO U
[TpodeccrnonanbHbIe | YUCIEHHOTO

KOMIICTCHITIH AKCIIEPUMEHTA, K
COOTBETCTBYIOLIME IKCIIEPUMEHTAIBHBIE CTEH b
IMOITOTOBKE
[T1K-2.B.1 Bnageetr MeTo1aMu IPOBEICHUS
COOTBETCTBYIOLIUX
(U3UYECKOTO ¥ YUCICHHOTO SKCTIEpUMEHTA U
AKCIEPUMEHTAIBHBIX
MOJATOTOBKH COOTBETCTBYIOIIUX
CTEH/IOB

OKCIICPUMCHTAJIbHBIX CTCHIOB

[TK-6 Cnocobrocts K [1K-6.3.1 3HaeT NpUHLIUIIBI TOCTPOECHUS

CO3/IAHUIO0 o
MaTeMaTH4ecKuX ¥ HHPOPMAIIMOHHBIX MOJIEINICH
[IpodeccronanbHble | MATEMAaTHIECKUX
[1K-6.Y.1 ymeeT npoBOIUTh UCCIEIOBAHUS
KOMIIETECHIINU MH(POPMALIMOHHBIX .
Mozeneit NPOLIECCOB, SBJICHUI U 00BEKTOB, OTHOCSIIHXCS

K IIpo(ecCHOHANIbHOM 1€ TENbHOCTH

UCCIIEAYEMBIX




MPOLECCOB, SIBJICHUI
1 00OBEKTOB,
OTHOCSIIIIUXCS K
npoeCCHOHATBLHON
JIEATCILHOCTH

2. Mecto nucuurmiuHbl B cTpykrype OIT

JluctuminHa MOKeT 0a3UpOBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIONUMUCS
[IPU U3YYEHUH CIIETYIOIUX TUCLIHUILIAH:

— «DIEKTPOTEXHUKAY,

— «Pusukay.

3HaHus, MOJYYEHHbIE NPH M3YUYEHUHM MaTepuana JaHHOM JUCHHUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYEHUE, TaK U MOTYT UCIIOJIb30BATHCS IPU U3YUYEHUHN APYTUX TUCUUILIINH:

— «DJEKTPUYECKHUE MALIMHBI U aniapaThbly.

3. O0BeM U TPYyA0EMKOCTh TUCIUILIAHBI
Jannapie 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHUJIOB yY4EeOHOM
paboTHI 10 TUCIUILTHHE (M pacipeIeiICHHE TOW TPYI0EMKOCTH 0 CEMECTpaM) MPeICTaBICHBI B
Tabauie 2.

Ta6mmia 2 — O0beM U TPYJIOEMKOCTh JUCITUTUTUHBI

TpynoemMKkocTs 10
Bun yue6Hoi paboThl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKkocma OuCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 nux uacoe npakmuueckoii n0020mosKu 34 34
Ayoumopnole 3auamus, BCEro Jac. 68 68
B TOM YHCJIC:
nexnuu (JI), (wac) 34 34
npakTudeckue/cemunapckue 3anatus (I13),
17 17
(dac)
naboparopasie padotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (vac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnasn paboma, Bcero (1ac) 40 40
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auger, sk3ameH (3auer, Hudd. 3ay, JK3. JK3.
JK3.*%)

*k
IIpumeyaHue: kaHaMmaTCKHil SK3aMeH

4. CopeprxaHue JUCITUTUITUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILIMHBI IO pa3/ieiaM U BUIAM 3aHSITHIL.
Pazgenbl, TeMBI TUCIIUTITUHBI K KX TPYJIOEMKOCTh TTPUBEJICHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUIIINHBL, HX TPYAOEMKOCTh

Paznensl, TeMbI TUCTIUTIITIHBI Jexunn | 113 (C3)| - JIP KII CPC
’ (dac) (qac) (gac) (gac) (gac)
Cemectp 5
Paznen 1. Knaccudukanus HCIIOTHUTETBHBIX 1 ) ) ) )
YCTPOMCTB CUCTEM aBTOMATHYECKOTO YIPABJICHUS




Pazpen 2. JIpuraTenn moCTOSHHOTO TOKa 6 8 6 ) 6

HE3aBHCUMOT0 BO30YKACHHUS

Paszen 3. JIpuraresiv MoCTOSHHOTO TOKA 4 4 i ) 5

HOCJIE0BATENLHOTO BO30YKICHUS

Paznen 4. /IpuraTenu moCTOSSHHOTO TOKA CMEIIIAHHOTO 1 ) _ ) 7

BO30YKJICHUS

Pazzen 5. ACHHXPOHHbIE JIBUTATEIH 3 3 7 - 7

Pasznen 6. CHHXPOHHBIE IBUTATENN 1 - 4 - 7

Pa3znen 7. MoMeHTHbIEC ABUTATEIH 1 - - - 7

Hroro B cemectpe: 34 17 17 - 40
Hroro 34 17 17 0 40

[IpakTHueckass MOATOTOBKA 3aKJIIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyarolKUMHUCS ~ ONpPENENECHHBIX  TPYAOBBIX  (GYHKUMH,  CBA3aHHBIX C  Oyn;yuien
pohecCuOHATBHON e TEIbHOCTbIO.

4.2. CopaepxaHue pa3/ieJioB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B TaOnwuIle 4.

Ta6mmia 4 — ConepxaHue pa3fesioB U TeM JEKIIMOHHOTO ITUKJIIA

Homep .
HasBanue u copeprxanue pa3aenoB U TeM JIEKIIMOHHbBIX 3aHATUN
paszena

1 O6o6mennas ¢pynkunonansHas cxema CAY. Knaccudukanus HCIOIHUTEIBHBIX
nsurateneil.  OCHOBHBIE — XapaKTEPUCTUKH  MCHOJIHUTEIBHBIX  JIBUTaTeseu.
Cratuuyeckue XapakTepUCTUKH.

2 Marematuueckas moaens JAIIT HB. Mexanunueckue xapakrepuctuku JIIT HB. .
PerynupoBanne ckopoctu Bpauienus JIIT HB. PerynupoBounbie XapaKTEpUCTUKHU
JIIT HB. Pesxumbr paboter IITT HB. Ilepexonnsie nponeccsr JATIT HB.

3 MatemaTnueckass MOJENb JIBUraTells IOCTOSIHHOIO TOKa I10CJIE0BATEIbHOTO
Bo30OyxaeHus. Mexannueckue xapakrepuctuku JIIIT TIB. PerymupoBouHbie
xapakrepuctuku JIIT T1B. Pexumsr pabotsr JIIT TIB. Tlepexoansie mporecchl
JIIT 11B

4 Mexannueckue xapakrepuctuku 1T CB. Pexumbl paboTsl

5 Mexannueckue xapakrtepuctuku AJl. PerymupoBounbie xapakrepuctuku Al
Pexxumsl pabotsl AL u OT

6 Mexannueckas xapakrepuctuka CJI. VYrnoBas xapakrtepuctuka CJ/I. Pexnmbl
paboThI

7 OyHKIMOHANBHAS ~ CXeMa  MOMEHTHOro  jBuratens. [IpuHOum  paOoThI.
XapaKTepUCTHKH.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHITHS

TeMbl MPAKTUYICCKUX 3aHATHH B UX TPYAOCMKOCTDb IPUBCACHBI B Ta6n1/1ue 5.

Tabauna 5 — [IpakTuueckue 3aHsATHsI U UX TPYJI0EMKOCTb

N3 Hux No
Dopmsbl .
Ne | Tembl npakTHUECKUX - TpynoeMKOCTh, |IPaKTHYECKOM |pa3nena
/11 3aHATHI p o (dac) MOJATOTOBKH, | JUCIIMIT
3aHATUI
(dac) JIUHBI
Cemectp 5
1 | Mexanuueckue PacuetHo- 1 1 2
xapakrepuctuku JIIT | rpaduyeckas pabora.




HB Pemenne 3amauy.
2 | Pacuer myckoBeix u | PacuerHoe 3amaHue. 1 1 2
TOPMO3HBIX Penrenue 3anau
CONPOTUBJIEHUM
3 | MHorocTymneH4uaThIi PacuetHo- 2 2 2-5
MyCK rpaduueckas paboTa.
HCIIOJIHUTEILHOIO Pemienne 3amau.
JIBUTaTEIIs
4 | MexaHHu4ecKUe PacueTtHo- 2 2 2-4
MIEPEXOIHBIC rpaduueckas paboTa.
nponeccol. [lyck U, Pemenue 3amauy.
5 | MexaHudeckue Pacuetno- 2 2 2-4
MepeX0/IHbIE rpadudeckas padora.
MPOLECCHI. Pemenue 3anau.
TopmorxeHue
MIPOTUBOBKIIOYCHHUEM.
6 | MexaHuyeckue PacueTHo- 2 2 2-4
MepPeX0/THBIE rpadudeckas padora.
IPOLIECCHI. Pemenue 3anau.
JnHamuyeckoe
TOPMOYKEHHE.
7 | DneKTpOMEeXaHUYECKHE Pacuetno- 2 2 2-4
MepEeXOo/IHbIE Mpollecchl | Tpaduyeckas padora.
Pemenwne 3amauy.
8 | Pacuer mepexomHOrO Pacuetno- 2 2 2,5
mporiecca o TOKy mpu | Tpadudeckas padbora.
MHOTOCTYIIEHYaTOM Pemenue 3amau.
My CKe
9 | Pacuer mepexomHOTO Pacuerno- 3 3 2,5
mporiecca Mo CKOpocTu | rpadudeckas padbora.
npu
MHOTOCTYIIEHIATOM
My CKe
Bcero 17 17
4.4. JlabopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTh IPUBEACHBI B Ta0OIHIIE .
Tabnuua 6 — JlabopaTopHbIe 3aHSATHS U UX TPYIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue 1abopatopHbix paboT TpyHOCMKOCTS, | MPaKTHUECKOH | pasiena
/1 (dac) MMOATOTOBKH, | JUCIIUII
(gac) JIMHBI
Cemectp 5
1 | UccnenoBanue cTaTUUECKUX U JUHAMHYECKAX 3 3 2
xapakrepuctuk AT HB
2 | UccaenoBanue cTaTHUECKUX U TUHAMHUYECKUX 3 3 2
AIIT I1B
3 | UccaenoBanue cTaTHUECKUX U TUHAMHUYECKUX 3 3 5
ALl
4 | HUccinenoBaHye CTaTUYECKUX U TUHAMUUYECKUX 4 4 6




CA
5 | UccnenoBanue CTaTMYECKUX XapaKTEPUCTUK 4 4 S)
oT
Bceero 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BEITIOTHEHUE KYPCOBOH pabOThHI
Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroIXCs
Buiel camocTosITeNIbHOM pabOThI U €€ TPYJA0EMKOCTh PUBEICHBI B Ta0OIHUIIE 7.

Tabnuua 7 — Buasl caMoCTOSATENIbHOW PabOTHI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 5,
Bun camocrosTensHO# paboTh
yac qac
1 2 3
W3ydenne TeOpeTHIECKOro MaTepraa
15 15
qucturiaael (TO)
IToaroToBka K TEKyIleMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
[ToaroToBka K MpoMeKyTOYHOU 15 15
artecrauuu (ITA)
Bcero: 40 40

5. Ilepedenp y4yeOHO-METOAMYECKOTO OOECTIEUCHHS
JUUISL CAMOCTOSTENIbHON PabOThl 00YUYaIOIIUXCS 110 AUCIIUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOANYEeCKHe MaTepualbl sl CaMOCTOSITENbHOW paboThl O0ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepedeHp MEYATHBIX M AIEKTPOHHBIX YICOHBIX W3TaHUN
[lepeyeHnb nevaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBeieH B Tadnule 8.
Tabnuna 8— [lepeueHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Iudp/ KonnuectBo 9K3eMILTSIPOB B
URL ajpec bubnnorpaduueckas ccpiika OUOIHOTEKE

(KpoMe IIeKTPOHHBIX IK3EMILISIPOB)

681.5 III 65 | icnomHUTETBbHBIE YCTPOMCTBA CUCTEM 100
ABTOMATUYECKOTO YIIPABIICHUS TIOCTOSTHHOTO
Toka [Tekcr] : yaeOHOE mocobue / B. @.
[[umnakos ; C.-TletepO. roc. yH-T a9pOKOCM.
npudopoctpoenus. - CII6. : U3zn-Bo 'YAII,
2008.-79 ¢

621.313 DneKTpUYeCKre MaIlluHbI. BBeeHue B 8
B71 AIEKTPOTEXHUKY. MalInHbI IOCTOSIHHOTO
TOKa U TpaHchopMaTopsl : yueOHuk / A. U.

Bounpgexk. - CII6. : I[TMTEP, 2007. - 319 c.

DNEKTPUUECKUN IPUBOJ, : [ DIEKTPOHHBIN
pecypc] : yaeOHOe ocodme / A. A.
Maptsinos ; C.-Iletep0. roc. yH-T a3pOKOCM.
IpuOOPOCTPOEHHUSL. - DIEKTPOH. TEKCTOBBIE




nmau. - CII6. : U3n-Bo I'YAIL 2015. - 524 c.

DJeKTpUYeCKre MAIIMHbI U TpaHchopMaTopsl
: [ DnekTpoHHBIN pecypc] : yueOHO-
metoanueckoe nocobue / C. C. Tumodees ;
C.-Iletep0. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE
nmas. - CII6. : Usn-Bo I'VAII 2016. - 92 c.

7. TlepedeHb IEKTPOHHBIX 00pPa30BATEIbHBIX PECYPCOB
UH()OPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOI ceTh «IHTepHeT»
[Mepeuens IIEKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB UH(OPMAIIMOHHO-
TEJICKOMMYHUKAMOHHOW ceTH «/HTepHeT», HEOOXOIUMBIX [UIi OCBOCHUS HCIHILINHBI
npuBesieH B Tabimue 9.

Tabmuma 9 — IlepedyeHb SJIEKTPOHHBIX O0pa30BAaTEIbHBIX PECYPCOB HMH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU cetu «HTepHeT
URL anpec HaumenoBanue

He npexycmotpeno

8. Ilepedens nHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mnpoOrpaMMHOr0 o0O€CHEUEHUs, HCIOIb3YEMOI0 IPH OCYIIECTBICHUU
00pa30BaTENILHOrO IpoIiecca 0 AUCLUILINHE.
[lepeyenp ucnonbp3yeMoro NporpaMMHOro obecredeHus npejacrasieH B Tadbuune 10.

Tabmuna 10— [Tepedens nporpaMMHOTo 00eCIIeueHUs

Ne /0 HaumenoBanue

He npenycmotpeno

8.2. IlepeueHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3YEeMbIX pu
OCYIIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[TepedeHbr WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabmmie 11.

Tabnuna 11— Ilepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No i/t HauMmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB MaTepuaIbHO-TEXHUYECKOHW 0a3pl, HEOOXOAMMOW JUIsl  OCYIIECTBIICHHS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlIeH B Tabmuel 2.

Tabmuma 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3hl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOUN 0a3bl (TIpu HEOOXOAMMOCTH )

1 JlekumonHas ay nuropus

Crennanu3upoBaHHas 1aboparopus « DIEKTpUIEeCKue
MalIUHbI)

10. OmnenouHble CpeaCTBa AJIs1 TPOBEACHUS POMEKYTOUHOM aTTeCTAIlN




10.1. CocTaB OLEHOYHBIX CPEACTBIJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE PUBEAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl POBEACHHS MPOMEKYTOYHON aTTeCTaIlluu

Bun HpOMe)KYTOHHOﬁ aTTcCTallu Hepequb OILCHOYHBIX CPCACTB

DK3aMeH Cnucok BOIpPOCOB K AK3aMEHY

10.2. B kayecTBe KpUTEPUEB OIICHKH YyPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH O0OyYaloUMMHCS MPUMEHsETCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMH, KOTOpasi npuBeaeHa B Tadnuie 14. B Teyenune cemecTpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajga  MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHHUBEpCUTETa,  IpaBHia
HCIIOJIb30BaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIIETEHUUN

OreHKa KOMIIETEHIINA
5-0ayutpHad mIKama

XapakTepucTuka chOpMUPOBAHHBIX KOMIIETEHIINIHA

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, I10CJIE0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHHUTEIBHOW JIMTEPaTypBhI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C IPAKTUICCKON
JeSITETTLHOCTHIO HAIIPABIICHHS;

— yMeJio 0O0CHOBBIBAET M apTyMEHTUPYET BbIIBUTAaEMbIE UM UJICH;

— JieJ1aeT BBIBOABI M 00OOIICHHS;

— CBOOOJIHO BJIAJICET CHCTEMOM CTIICMAIM3UPOBAHHBIX MMOHITHH.

KOTIIMYHO»
(GauTCHO»

— 00yyJaromuics TBEPI0 yCBOWI MPOTPAMMHBIA MaTepral, TPaMOTHO U
MO0 CYIIECTBY WU3JlaraeT €ro, ONUpasiCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,

— He JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOM NESITEIbHOCTHIO
HaIlpaBJICHUS;

— apTYMEHTHUPYET Hay4YHBIC ITOJI0KCHHUSI;

— IeJa€eT BBIBOJIBI M 00OOIIEHHS

— BJIQJICET CUCTEMOM CIICIMaTN3UPOBAHHBIX TOHSITHMH.

«XOPOLIO»
«3a4TEHO

— o0yuyaromuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYILIECTBY H3JaraeT €ro, ONUpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEPATYPBHI,

— JIOIyCKaeT HeCYIeCTBEHHbIE OIIMOKU 1 HETOUHOCTH;

— ACTBITHIBAET 3aTPYJHEHHS B IMPAKTUYECKOM MNPHUMEHCHUH 3HAHUUN
HaIlpaBJICHUS;

— c1ab0 apryMEHTHPYET HayUHbIE MMOJI0KEHHUS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBIBOJIOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSATUM.

«YJIOBJICTBOPUTEITLHOY
«3AYTCHO»

— oOyJaromuiicss He YCBOWJI 3HAYUTENBHON 4YacTH MPOrPaMMHOTO
MaTepHana;

— J0IIyCKacT CYHICCTBCHHBIC OILIINOKH n HECTOYHOCTHU npu
paccMOTpeHHH MPO0JIeM B KOHKPETHOM HAIIPABIICHUY;

— UCTIBITBIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOYKET apryMEHTHUPOBATh HAYYHBIC ITOJIOKEHHUS,

— He (OPMYJUPYET BHIBOJOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEITEHOY
«HE 3aYTCHO»

10.3. TumoBbie KOHTPOJILHBIC 33aJaHUS WIIM UHBIC MAaTEPUAJIBL.
Bompocs (3amaun) 11 s5K3aMeHa rpeacTaBieHsl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

| Nen/n | ITepeuenp BompocoB (3a7au) Ui FK3aMeHa ‘ Kon




WHJIMKATOpa

1. XapaKTepUCTUKU WCIOJIHUTENBHBIX JABUrarenen. JuHamMudeckue.
CraTtuueckue.

2. Mexanungeckue xapakrepuctuku AT HB.

3. BnusHue HanpsokeHUs CETH, CONPOTUBIICHHS SIKOPsS, MarHUTHOTO
IIOTOKA Ha MexaHnudeckue xapakrepucruxu AT HB.

4. Perynuposounslie xapakrepuctuku JIIT HB.

S. Pexxumbl padotst 11T HB. JIBUrarenbHbli pexum.

6. Pesxxumbl padotsl AT HB. TopMoskeHHe NPOTUBOBKIIIOYEHHEM.

7. Pexxumbl padotst 11T HB. Pexum pekynepatuBHOIO TOPMOKEHUSI.

8. Pexxumbl pabotsl AI1T HB. Jlnramuueckoe TOpMOKEHHE

9. Hcnonb3zoBanne TopMO3HBIX pesxkumoB Jyuist octaHoBku 1T HB.

10. Mpuoroctynenuarsiii myck JAIIT HB.

11. Mexannueckue xapakrepucrtuku 11T TIB.

12. Perynuposanne ckopoctu Bpamenus AT I1B.

13. Perynuposounslie xapakrepuctuxku AT TIB.

14, Pexxumpl paboter 11T I1B. /luHamudeckoe TOpMOKEHHE.

15. Mexannueckue xapakrepuctuki AT cmemanHoro Bo30yKIeHHUS.

16. Mexanunueckue nepexoanbie npoueccsl mo ckopoctu AIIT HB npu
IIOCTOSIHHOM MOMEHTE Harpy3KH.

17. Pacyer mnepexomHBIX IIPOLECCOB MPU M3MEHEHUU CTaTUYECKOU
Harpy3KH.

18. PacyeT nepexoiHbIX IIPOLECCOB NP MHOIOCTYIIEHUATOM ITyCKe
MCIIOJIHUTEJILHOTO IBUTATEsL.

19. IlepexonHble mpouecchl NPU TOPMOXKEHHHM IPOTUBOBKIIOUEHUEM H
pesepce M1 npu akTHBHOM MOMEHTE Harpy3KH.

20. IlepexonHble mpouecchl NP TOPMOXKEHHHM IMPOTUBOBKIIOUEHHUEM H
peBepce ]I npu akTHUBHOM MOMEHTE Harpy3Ku

21. IlepexomHble mpouecchl IpU AMHAMUYECKOM TOpMOxeHuu W]l mpu
AKTUBHOM MOMEHTE HArpy3Ku

22. IlepexomHble mpouecchl NpU AMHAMUYECKOM TOpMoOxeHuu W]l npu
pEaKTUBHOM MOMEHTE HAarpy3Ku

23. DnexTpoMexaHuueckue mporeccel mo ckopoctu B JAIIT HB mpum
IIOCTOSIHHOM MOMEHTE HAarpy3KH.

24. DnekTpoMexanndeckure mpoueccs o Toky B JIIT HB npu
IIOCTOSIHHOM MOMEHTE Harpy3KH.

25. Mexannueckne mnepexoansle npoueccsl no Toky JIIT HB npm
IIOCTOSIHHOM MOMEHTE Harpy3KH.

26. Mexannyeckue xapakrepuctuku AJl.

217. Bnusinue napameTpoB Ha xapaktepuctuku AJl.

28. I'eneparopusie pexumbl paboTel AJl. Pexxum pekynepaTHBHOTO
TOPMOKEHHUS.

29. I'eneparopusie  pexumbl  pabotel  AJl. Pexum  TOpMOKEHUS
IIPOTUBOBKJIIOYEHUEM U JUHAMHUYECKOTO TOPMOKEHHUSI.

30. [Toctpoenue xapakrepuctuk AJl. Pacuer myCKOBBIX CONMPOTUBICHUM
ALl

31. MexaHnpueckue M yIJOBBIE  XapaKTEPUCTUKM  CUHXPOHHBIX
AJIEKTPOJIBUTATEIICH.

32. CraTuueckue XapakKTepUCTUKA MOMEHTHBIX ABUTATEIEH.

33. CraTtnyeckue XapaKTepUCTUKH THIPOIBUTATENICH.

IIK-1.3.1
[K-2.3.1
IIK-2.V.1
[IK-2.B.1
[1K-6.3.1
ITIK-6.VY.1




Bormpocsr (3amaun) mis 3aueta / nudd. 3adera npeacraBieHsl B Tadimie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3ayera

Kon

Ne i/t ITepeuens Bonpocos (3amau) mis 3adyera / qudd. 3ayera
p p (sana) 2 A WHJIMKATOpa

Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO

[lepeyerp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBIOIHEHHS KypCOBOW padOTHI
npeCcTaBiIeHbI B Tabnuie 17.
Ta6mmma 17 — [lepedens TeM i KypCOBOTO MIPOSKTHUPOBAHMSI/BBITIOJHEHUS KyPCOBOH pabOTHI

No 11/ [TpuMepHBIii IepedeHb TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBIITOTHEHHS
B KypcoBOH paboThl

Y4eOHBIM IIAaHOM HE MPEIYCMOTPEHO

Bompockl  uisi  mpoBeneHUsS TPOMEXKYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHUS
npecTaBieHbl B Tabnuie 18.

Tabnuua 18 — [IpumepHblii mepeueHb BOIIPOCOB JJIsi TECTOB

Kon

Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB
HMHJUKAaTOpa

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO IAMCIUIUIMHE OOYYAIOUIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0wmie 19.

Ta6mmia 19 — [lepeyeHr KOHTPOIBHBIX padbOT

Ne /i [TepedeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  MaTepHalibl,  OMNpEACTSIONIMEe  NPOUEAYpPhl  OICHUBAHUS
WHJUKATOPOB, XapaKTEPHU3YIOUUX JTanbl (HOPMUPOBAHUS KOMIETEHIUH, COJEpKaTCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIMIMX TMOPSAIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEKYTOYHON aTTeCTAIlUU O0YUarOIIXCs
['VAIL

11. Meroaudeckue yka3aHus i1 00y4JalOIMUXCs M0 OCBOCHUIO TUCIIUTUTHHBI

11.1. Meroaudeckue yKazaHusl Il OOYy4YalOIMIMXCSA IO OCBOEHHUIO JIEKIIHOHHOTO
MaTepuaa.

OCHOBHOE Ha3Hay€HHUE JIEKIIMOHHOIO MaTepuaja — JOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOokoe M sCHOE H3NoKeHHe yueOHoro Mmatepuana. Ha3zHaueHHe COBpeMEHHON JEKIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 10 TEME, a B OCBOCHUU
(GyHIaMEHTaIBHBIX TpPOOJeM TUCHMIUIMHBI, METOJOB HAy4HOTO TIIO3HAHMSA, HOBEWIIMX
JOCTHKEHUM HayuyHOM MbIciu. B ydueOHOM mporecce JeKIusl BBIMTOJIHAET METOAO0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MH(POPMALMOHHYIO (YHKIMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpPETHON oO0jacTu 3HaHMA, €€ MpoOJeMBbl, JaeT LEIbHOE MNpPEJCTaBICHHE O JUCUUIUINHE,
[IOKAa3bIBACT B3aUMOCBS3b C JPYTUMU AUCLUIUIMHAMMU.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00YYaIOMIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHbIX 3HAHUH, YpPOBEHb
KOTOPBIX OIPEAECIISICTCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOH TEME;

— TOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNOJIaBATENIEM;




— pa3BuTHE MpPO(ECCHOHAIBHO-NETOBBIX  KAauecTB, JOOBU K  TpeaMeTy |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TIOSIBJICHHE HEOOXOAMMOTO MHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITETHHOW paOOTHI;

— TIONy4YeHUE 3HAHUW O COBPEMEHHOM YpOBHE pAa3BUTUS HAyKW U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS HA OJIMKAMIIINE TObBL;

— Hay4HUThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACIATH TJIaBHBIC MBICIH H
MOJIOXKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
bopmyIrpoBKax);

— TOJIy4ye€HHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHITHH.

JlekUMOHHBI MaTepuan MOXET CONPOBOXKIAThCA JEMOHCTpalUued ClaloB U
WCIIOJIb30BAHUEM Pa3/laTOYHOrO0 MaTepuaja TMpU TPOBEACHUH KOPOTKHX JUCKyCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTbHBIX TEMATHK 10 IUCIUIUIHHE.

CTpyKTypa Opea0oCTaBICHHS JSKIIMOHHOI0 MaTepHaia:

- Paznen 1. Knaccudukanuss ~ MCHOJHUTENBHBIX  YCTPOMCTB  CHUCTEM
ABTOMAaTHUYECKOIO YIIpaBICHUS

- Pazpmen 2. JIpuratenu mocTOSHHOTO TOKA HE3aBUCUMOTO BO30YXKICHUS

- Paznen 3. JIpuraTenu mocTOSSHHOTO TOKa MOCTIEI0BATEIIHFHOTO BO30Y K IACHHUS

— Paznen 4. JIpurarenu mOCTOSHHOTO TOKa CMEIIAHHOTO BO30Y KICHUSI

— Paznen 5. ACUHXpOHHBIE IBUTaTEIN

- Paznen 6. CuHXpOHHBIE IBUTATENN

— Pa3nen 7 MoMeHTHEIE IBUTATEIH.

11.2. Meroanueckue yKazaHus i1 00y4aroIIUXCs MO yYaCTHIO B CEMUHApax

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpraHM3aliu yuyeOHOTO
mporiecca, 3aKI0YaroNasicsl B BHIOTHEHUN 00yJarOIIUMUCS MO/ PyKOBOJICTBOM IIPETIOAaBaTeNs
KOMIUIEKCa Y4YeOHBIX 3aJlaHUi C IETbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB YUEOHOMU
JTUCITUTLIMHBL, TPUOOPETEHUS] YMEHUN U HABBIKOB, OIBITa TBOPUECKOH JEATeIHLHOCTH.

[lenpro MpakTHUECKOTO 3aHATHUS TSI 00YUYaAIOIIET0Cs SIBISETCS IPUBUTHE O0yJarOIIIIMCS
YMEHUI U HABBIKOB MPAKTHUYECKOM JIEATEIbHOCTH 0 U3y4aeMON JUCIUILIMHE.

[Inanupyembie pe3yabTaThl IPH OCBOCHUH O00YUYAIOIIMMCS TPAKTUIECKUX 3aHITHI:

— 3aKperuieHue, yriayOJjeHue, pacHIMpeHHe W JeTanu3allds 3HAaHWM TpPH PEIICHUH
KOHKPETHBIX 337124,

— Ppa3BUTHE TIO3HABATEIILHBIX CIIOCOOHOCTEH, CaMOCTOSITEIIBHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHUE HOBBIMH METOJAAMH W METOJUKAMHM HW3Y4YCHHUS KOHKPETHOM Y4YeOHOM
JMCIHUIUINHEL,

— BBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYEHHBIX 3HAHUM JJIS
BBITTOJTHEHHUS 3aTaHHUI;

— o0ecrnedyeHre palMOHAILHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBUAYAIBHON (GopMm
00y4eHusl.

TpeGoBaHus K MPOBEACHUIO NPAKTUICCKUX 3aHIATUN

HeoGxonuMble 111 BBIOJHEHHMsSI pPAcUETHBIX M pacyeTHO-TpapUuUecKuX 3aJaHui
MaTepHalIbl C MPUMEPAMH PACUETOB U rpaUIecKX MOCTPOCHUH H3II0KEHBI B yUeOHOM 1OCOOHH
HcnonHuTenbHbe YCTPOWCTBA CHCTEM aBTOMAaTHYECKOTO YIpaBIEHHs IOCTOSHHOro Ttoka [Teker] :

yueoHOoe ocodue / B. @. Hlummakos ; C.-Iletep6. roc. yH-T aspokocmM. npubdopoctpoenus. - CII0. : U3n-
Bo I'VAII, 2008. - 79 ¢

3. TOAUUYECKUE VKa3aHUA Ul YAIOIMXCSA 110 BBINOIHEHUIO J TOPHBIX
11.3. Meto €CKH1e asa o0Oy4aro C 0 OJIHEHUIO J1aboparo
pa0or.



B xone BeimonHeHus 1a00OpaTOpHBIX paboT oOydaroIUics AODKEH YIIIyOuTh H
3aKpenuTh 3HAHMs, MPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHON METOJIUKOM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJTU(PHUKAIMOHHONH XapaKTEPUCTHKONW OOYYaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTeW U KOHTPOJIBHBIX MEPOIPUATUN.

BrimonHenue 51abopaTopHbBIX paboOT OO0yyaroIIMMCS SIBISETCS HEOThEMJIEMOW YacThIO
U3YYEHUS JUCLUIUIMHBI, ONpEeNessseMON Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIUM PeIIeHUE CIeIyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TMpHOOpETeHHE HABBIKOB HCCIEAOBAHHUS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIINHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JeTaln3alusl TEOPETHYECKUX 3HaHUM, MOJYyYCHHBIX Ha
JEKLUSAX;

— ToJIyueHHe HOBOW MH(OpMAIUH 110 NU3y4aeMOW JUCIUILINHE,

— npuoOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ JabOpaTOpHBIM
000pyI0BaHUEM M MPUOOPAMH.

3ajianue ¥ TpeOboBaHuUs K MPOBECHUIO J1a00PAaTOPHBIX paboT

[IpoBenenne nabopaTOpPHBIX pPabOT pPErIaMEHTHPYETCS MpaBHJIAMH OXpPaHbBl Tpyla U
TEXHUKH OE€30MMacCHOCTH, YTBEpXKIEeHHbIMU pekTopoM ['YAIIL. 3amanue Ha BBIOJHECHHE
7a00paTOpHBIX paboOT OmpenenseTcss MpernojaBaTeieM B COOTBETCTBHHM C  HACTOAIICH
POrpaMMOil JUCIHUILTMHBI M Y4eOHBIM IUIAHOM HAIIPaBJICHUS U U3JI0KEHBI B YUeOHOM mocoOuun
MaremaTtnaeckoe MOACITIUPOBAHUC MCIIOJTHUTEIIBHBIX ):[BI/II‘aTeJ'IeI\/’I IIOCTOSSHHOT'O TOKa HE3aBUCHUMOI'O
B030yxaeHus [Tekcr] : MmeToauueckue ykasaHus K jJaboparopHomy npaktukymy / C.-Ilerep0. roc. yH-T

aspokocm. mpudopoctpoenus ; coct. C. B. XKurkosa [u np.] ; pea. B. @. lllummnakos. - CII6. : U3a-Bo
I'VAIL 2009. - 43 c.

CrpykTypa u hopma oTuera o 1abopaTopHoil pabore

Otuet o nabopaTopHOi paboTe JOIHKEH COAEPHKATh CIEAYIOMINE 00s3aTeIbHbIE Pa3/IeIIbl:
TUTyJIBHBIN JTUCT

Lenp BeIMoHEHUS 1a00paTOPHOI paboTHI

[IpuHuMnuaneHple WK PYHKIMOHAIBHBIE CXEMBI KCIIEPUMEHTOB

Pe3ynbTaThl 5KCIEPUMEHTOB B BUE TAOJIHII U TpapHKOB

Teopetnueckue pacueTs! (Ipu HEOOXOAUMOCTH)

BriBoibI 110 1abopatopHoii pabore

ocoarwhE

TpeboBanus k oopMIIEHHIO OTUETa O JabOPaTOPHOU paboTe

Odopmnenune otuera 1o 1a00paTOpHOM pabOTE MTOJDKHO COOTBETCTBOBATH TPEOOBAHUSIM
npaBuiaM opopmieHus TeKCToBbIX JoKyMeHToB ['OCT 7.32-2001 1 HOpMaTHBHBIM JOKYMEHTaM
['YAII (new.guap.ru).

11.4. Meroaunueckue ykazaHus AJi1 00y4aromUXCsl 10 MPOXO0XKIEHUIO CaMOCTOSTEIIbHON
paboThI

B xone BBINOMHEHUSI CaMOCTOSITENIPHOU PabOThI, 00yYarONIUICS BHITIONHAET PaboTy 1Mo
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE MpeErojaBareis, HO 0e3 ero HemocpeaCTBEHHOTO
YYaCTHS.

Jns oOyuaromuxcst 1mo 3a0yHOH (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO PaboTYy.

B mporecce BBIOTHEHHUS CaMOCTOSTENBHON paboOThI, Yy oOywaromierocs (Gopmupyercs
nenecoo0pa3Hoe IIaHUPOBaHUE pabovyero BpeMeHU, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHMH U CHUCTEMAaTH3aI[MH NPUOOpETaeMbIX 3HAHUH, 00ECIeYMBAET BBICOKHNA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOy4YeHHs, MOMOraeT TMOJYYUTh HABBIKU IOBBIIICHUS
npo¢eCcCHOHATBHOTO YPOBHS.



MeToauyecKUMH ~ MaTepualiaMd,  HAaMpaBISIONIMMU  CaMOCTOSITENIbHYIO  paboTy
00yYaroUIMXCs SBISIOTCS:

—  y4eOHO-METOANYECKHUI MaTepHa 1Mo TUCIHUILINHE;

— METOJIMYECKHE YKa3aHMs IO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
10 3a049HOU (hopmMe OOydEHHS).

11.5. Meroauueckue yKazaHus IS OOy4YalOIIMXCA 110 MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS yCTIIEBAEMOCTH.

Texymuil KOHTPOJIb YCIIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KauyecTBa 3HAHUMI
00y4aroIuXCcsl, OCYIIECTBISIEMOrO B TEYEHUE CEMECTpa C IIEJIbI0 OLEHUBAHUSA XO/la OCBOCHUS
JUCLUTIIINHBL.

Tekymuii KOHTPOJIb YCHEBAEMOCTH CTYJACHTOB IPOBOAUTCA IIyT€M MOHUTOPHUHIA
pe3yJIbTaTOB BBHITIOJTHECHHSI JTAOOPATOPHBIX U MPAKTUIECKUX pabOT, KOHTPOJIHHBIM BOIIPOCAMHU Ha
3aIUTE MPAKTUYECKUX M JTAOOPATOPHBIX PadOT, MyTEM IOIy4YeHHUs OOpaTHOM CBSI3M BO BpeMs
MPOBEJICHUS JICKIIHIA.

CBoeBpeMeHHasl clada OTYETOB MO Ja0OpaTOPHBIM M MPAKTUYECKUM 33/JaHUAM U
MOJIOKUTEIbHBIA PE3yJIbTaT Ha 3allluTe 3TUX pabOT MOXKET YUYUTHIBATHCA MPU IMPOBENECHUU
MIPOMEXKYTOUYHON aTTECTALlUU.

11.6. Meroauueckne ykKa3zaHUs JJIsl OOYYarONIMXCS 10 TMPOXOXKJACHHUIO MPOMEKYTOTHON
aTTeCTalUu.

[Ipomexytounass  arrectauus  OOydYalOIIMXCS  NPEAyCMaTpUBaeT  OLCHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO auciuiuinHe. OHa BKIIIOYAET B
ceost:

— DJK3aMeH — (opma OLIEHKH 3HaHUM, MONYUYEHHBIX OOydYaromMMcs B IIpoliecce
M3Yy4EHHs BCEHM NUCLUIUIMHBI WIN €€ 4aCTH, HaBBIKOB CAMOCTOSITEIbHOM pabOThl, CIOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUs MPAKTHYECKUX 3aJad. DK3aMEH, KaK IpaBWiO, MPOBOAMUTCS B
NEepuoj SK3aMEHAIIMOHHOW CECCHMM W 3aBEpILAeTCs AaTTECTAllMOHHOM OIIEHKOM «OTIMYHOY,
«XOPOLLIOY, «YJIOBIETBOPUTEIBLHOY, «HEYIOBIETBOPUTEIILHO.

Cucrema OLIEHOK IpH IPOBEIECHUU IPOMEKYTOYHON aTTeCTAllMU OCYILIECTBISIETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxennit «O TeKkymeM KOHTpOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOHM artectanmu cTyAeHToB ['YAII, oOywarommxcss 1Mo MmporpamMmbl BBICHIETO
obpazoBanusi» u «O MOIYJBHO-PEUTHHTOBON CHCTEME OIICHKHM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y Aly.



Jluct BHeCeHUs U3MEHEHUH B pabouyIo IpOrpaMMy JHUCHUIUIMHbI

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.
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Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA
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