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AHHOTAIUA

Juctummaa  «DNeKTPOMEXaTPOHUKA» BXOAUT B 0a30BYH0 dYacTh 00pa3oBaTEIbHON
porpaMMbl  MOJATOTOBKH  oOydarommxcss mo  crnenuainbHocTd  13.05.02 «CnernuanbHbie
ANIEKTPOMEXAHUUYECKHE  CUCTEMBD»  HANPABICHHOCTh  «DJIEKTPOMEXAHUYECKUE  CHCTEMBI
CIIEIUATILHBIX YCTPONCTB U W3AeIuiy. Jucuumimna peanusyercs kadenpoit Ne32.

JucuumumHa HaueneHa Ha (OPMHUPOBAaHME Y BBINYCKHHKA 0OMIENTPO(heCCHOHATBHBIX
KOMIIETECHIINH:

OIIK-3 «crmocoOHOCTh MPOeCCHOHATBHON JIEATETPHOCTH MCIOIB30BATh SI3BIKH, CHCTEMBI U
MHCTPYMEHTAJIbHBIE CPE/ICTBA IPOrPAMMHUPOBAHU;

po(heCcCHOHATLHBIX KOMIICTCHIIUN:

[IK-19  «cmocoOGHOCTh — OmpeaensiTh  paboTOCIOCOOHOCTh  TEXHUYECKUX  AJIEMEHTOB
CIICLUUATBHBIX  3JEKTPOMEXAHMYECKMX CHUCTEM U  BBIOJHATH pabOThl IO  MOBBIIECHUIO
3 PEKTUBHOCTH UX ACHCTBUSY.

Conepkanve JUCHUIUIMHBI OXBAThIBAET KpPYI BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMU
METOJJaMH  pacuera, MPOEKTUPOBAHMS DIIEKTPONPUBOAOB C TMPOTPAMMHBIM  YIPaBICHUEM;
NpUOOpETEHHEM TEOPETHUUYECKUX 3HAHWN W MPAKTHYECKUX HABBIKOB JJIs MPOBEICHUS aHAIM3a U
CHUHTE3a MEXaHHU3MOB Ha UX OCHOBE, ONITUMHU3ALIUU MTPOLIECCOB YIPABICHUSI.

[IpenogaBanue MUCHUIUIMHBI TMPEAYyCMATPUBACT CIEAyIOIHEe (OPMBI  OpPTraHU3AIHNH
yueOHOro mpoliecca: JEeKINH, J1abopaTopHble paboThl, CAMOCTOSITeNbHAs pab0oTa 00y4aroIIerocs.

[IporpamMmMo#t JUCHUIIIMHBI TPEIYCMOTPEHBI CJEAYIONIME BHABI KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHASI aTTecTalus B GopMe IK3aMeHa.

OOmast TpyTOeMKOCTh OCBOCHHUS JWCIHILIMHBI COCTABISICT 3 3aueTHBIX enuHuIlpl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIUIUINHE «PYCCKUIY.



1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00YUYEHHUS MO JUCHUIIMHE

1.1. Ileau npenosaBaHusi AUCUMUILIMHBI
Ilenp yueOHON AUCHUILIMHBI — O3HAKOMJIEHUE C OCHOBHBIMHM METO/IaMH pacueTa, IpPOeKTUPOBAHUS
JIEKTPONPUBOJOB C IPOrPAaMMHBIM YIPABIECHUEM, NPUOOPETEHUE TEOPETUUYECKUX 3HAHUM U
IIPAKTUYECKUX HAaBBIKOB JUIs IPOBEICHUS aHAJIM3a M CUHTE3a MEXaHW3MOB Ha HMX OCHOBE,
ONTUMU3ALMH IIPOLECCOB YIIPABICHHUS.

1.2. TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHs 10 JUCHHUILIMHE, COOTHECEHHBIX €
IUVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHus OI1

B pesynprare oOCBOEHHS JMCUMIUIMHBI OOYYaIOIIUICS JOJDKEH 00JaJaTh  CIEAYIOUMMH
KOMIIETCHIIUSIMHU:
OIIK-3 «cnocoOHOCTh TPO(hecCHOHABHOW IEATEeNhHOCTH WCIOIb30BaTh SI3BIKUA, CUCTEMBI U
MHCTPYMEHTAJIbHBIE CPE/ICTBA IPOrPAMMHUPOBAHUSY:
3HATb — OCHOBHBIC 3aKOHEI 3JICKTPOMCXAHUKH, ITOJIOKCHHBIC B OCHOBY TCOPUH U IMPAKTHUKU pa6OTBI
AIEKTPOMEXAHUYECKUX U TTOTYTPOBOJHUKOBBIX MTPe0OpazoBaTesell AIeKTPUIECKOM SHEPTUH;
YMCTb—HUCIOJb30BATh 3HAHUC 3TUX 3aKOHOB IIPHU U3YYCHUHN U UCCICAOBAHUHN SJICKTPOMEXAHNYCCKUX
Y TIOJTYIIPOBOJHUKOBBIX MpeoOpa3zoBaTeiell AIeKTPUIECKO SHEPTUH;

BIIQJICTh HAaBBIKAMHM — PpabOTBI C  DJIEKTPOMEXAaHWYECKUMH M  TOJYIPOBOJHHUKOBBIMU
npeoOpazoBaTesIMU SJICKTPUUECKOM SHEPTUU;
MMETh OMbBIT JIEATEIbBHOCTH — B HCCIENOBAHWM M HANAIKU DIIEKTPOMEXAHUYECKUX U

MOJIYIIPOBOAHUKOBBIX npeo6pa30BaTeneI“4 BHGKTqueCKOﬁ OHCPI'uu.

[IK-19 «cmocoOHOCTh ompeneisaTh padoTOCIOCOOHOCTh TEXHUYECKUX AJIEMEHTOB CIEIHaIbHBIX
JIEKTPOMEXAHUYCCKUX CHCTEM W BBIIOJHATH PaOOTHI IO TMOBBIMICHUIO 3(PPEKTUBHOCTH HX
NENCTBUS:

3HATh — 3HATh MpaBUjIa 0€30MaCHOCTH PAOOTHI C AMEKTPUUCCKUMU U THAPABIUYCCKUMHU TIPUBOIAMU
MEXAaTPOHHBIX U POOOTOTEXHUYECKHUX YCTPOHCTB;

YMETb — OILICHUBAaTh BO3MOYKHBIE PHUCKM MPHU MPOBEICHUM MCHBITAHUNA JIEKTPUYECKUX H
TUIPABIMYECKUX MPUBOJOB MEXaTPOHHBIX U POOOTOTEXHUYECKUX YCTPOUCTB;

BJIAJICTh HaBBIKAMH — PAOOTHI C ANMEKTPUUECKUMHU U THIPABINYCCKUMH TIPUBOIAMH MEXATPOHHBIX H
POOOTOTEXHUYECKUX YCTPOUCTB;

MMETh ONBIT JESITEIBHOCTH — B HCHBITAHUSAX DJIEKTPUUYECKUX M THUIPABIWYECKUX IPUBOJOB
MEXaTPOHHBIX U POOOTOTEXHUUYECKHX YCTPOUCTB.

2. MecTto nucuuninubl B cTpykrype OII

JucuumirHa MoxkeT 0a3MpoBaThCS Ha 3HAHMSX, paHee NPUOOPETEHHBIX O0YyYaroIUMUCS
IPU U3YYEHHUHU CIENYIOIIMNX AUCIUTIINH:

— Maremaruka

— Dusuka

— DIIeKTPOTEXHUKA

— HWudopmaruka
CuitoBas 3J1€KTPOHMKA

3HaHUs, TOJYYEHHbIE NpPH HM3YYEHUU MaTepuaia JaHHOM JUCIUIUIMHBL, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCsI IPU U3YUYEHUU IPYTUX JUCLUILINH!

— IIpoextupoBanue poOOTOB 1 pOOOTOTEXHUUECKHUX CHCTEM,

— VYmnpanenue poOoTaMu U pOOOTOTEXHUYECKUMHU CHCTEMaMH,

— JlokanbHble CUCTEMBI YIIPaBIECHUS

3. O0beM qucnunmiauHbl B 3E/akageM. gac
I[aHHBIe 06 O6IJ_IGM 06’BCMG JAUCHUIINIMHBI, TPYAOCMKOCTH OTACIBHBIX BUIOB y‘-IC6HOﬁ pa6OTLI 10
JUCHUIUIMHE (U paclpeiesieHUe 3TOM TPYyJ0OEMKOCTH IO CeMeCTpaM) MpeCTaBIeHbI B Tabnuiie 1



Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun y4eOHO# paboThHI Bcero TpyaoeMkocTs 1o
ceMecTpam
Ne9
1 2 3
OG6uas TPyA0eMKOCTh JUCHUIIHHBIL, 3E/(uac) 3/ 108 3/ 108
H3 nux uacoe npakmuyeckoii n0020mMoseKu 17 17
AyoumopHbwie 3auamus, BCETo 4ac., 51 51
B mom uucne
aexuuu (JT), (dac) 17 17
[pakTrueckue/cemunapckue 3ansatus (I13), (vac)
nabopatopusie paboTsl (JIP), (dac) 34 34
KypcoBoii poekT (pabota) (KII, KP), (gac)
DK3aMeH, (dac) 36 36
Camocmosmenvhas paboma, BCETO (gac) 21 21
Bua npoMe:kyTO4HOT0 KOHTPOJISA: 3a4eT, 1udd. 3aueT, IK3aMeH OK3. OK3.
(3auer, dudd. 3a4, Ik3.)
4. Coaepxanmne TUCHUUILUIHHBI
4.1. Pacnpenesnenue TPy10eMKOCTH AUCIHUNITIHHBI
1o pasjaejaM U BUAAM 3aHATHI
Pazensl 1 TEMBI AUCHUILIMHBI U KX TPYIOEMKOCTH IIPUBECHBI B TAOIUIIE 2.
Tabnuna 2. — Pa3nensl, TeMbl IUCHUIUIHMHBI U UX TPYJIOEMKOCTb
Paznensl, TEMBI JUCLIMIIINHBI Jlexmmm | I13 (C3) | JIP KII CPC
(qac) (gac) | (wac) | (wac) | (wac)
Cemectp 9
Pazpen 1. BBeaeHue B 351€eKTpOMEXaTPOHHBIE CUCTEMBI 1 3
(BMO)
Tema 1.1. Uctopus passutus OMC.
Tema 1.2. Haznauenne OMC.
Tema 1.3. Cocta DMC.
Tewma 1.4. Knaccudukarmst OMC.
Pazpen 2. Ilpunnuns noctpoenus MC. 4 18 3]
Tema 2.1. MarHuTHbIM MOMEHT U BpalLlaTE€IbHbI MOMEHT.
Tema 2.2. IlpunImn 1eHCTBUS 1 OCHOBHBIS
XapaKTePUCTUKH JBUTaTENICH TTOCTOSTHHOTO TOKa
Tema 2.3. IIpuHuun OeicTBUS U OCHOBHBIE
XapaKTePUCTUKH JBUTaTENICH TIOCTOSTHHOTO TOKa
Tema 2.4. ITpunImn 1eHCTBUS U OCHOBHBIS
XapaKTEePUCTUKH MIATOBBIX JBUTaTENCH
Pasnen 3. IIporpamMmMHuoe ynpasienne B OMC 6 10 6

Tema 3.1. Ilpumenenue MukpoxkonTposepoB (MK) s
YIIPaBIICHUS] CUIIOBOM 3JIEKTPOHUKOM.

Tewma 3.2. IllupoTHO-UMITYSIECHAS. MOAYJISIIMS U
BCTPOEHHBIE TaliMEPBHI.

Tema 3.3. CritoBbIe MOTyPOBOJHUKOBBIE YCTPOIICTBA B
LEMAX ANEKTPUIECKUX MallluH

Tema 3.4. DHKOAEPHI MOJOKEHUSA U CKOPOCTU BPAIICHHUS
BBIXO/IHOTO BaJla IBUTaTesl.

Tema 3.5. Msmepenue obparnoit SC mis KOHTpOIIs
CKOpPOCTH BpallleHUs JBHrarens. M3smepenue Toka yepes
JBUTATENb IS OLICHKH MOMEHTA.

Tema 3.6. 3ammra ot momex B OMC. OuibTpanys nryMmos




OT JIBUTaTEJICH.

Pa3nen 4. Anroputmel ynpasnenus B8 OMC

Tema 4.1. TouHOCTH yHpaBICHHS IO BPEMEHH, TIO
I0JIO>KEHHUIO.

Tema 4.2. laTunku obpatHol cBsi3u. Buabl, npuHOmn
JNEeUCTBUS U KOHCTPYKLHS AaTYUKOB.

Tema 4.3. Cruio-MOMEHTHOE yIIpaBIlieHHE.

Tema 4.4. Jlunamuueckue cBONCTBA U YCTOMYNBOCTb.
Tema 4.5. Lludpposoe ynpasnenue nprusogoM DMC.
Tema 4.6. JlnHaMuIecKre OrpaHIuCHUS TP CO3TaHUH

MaHUIyasTOpoB B OMC.

Hroro B cemectpe:

17 0 34 0 21

Hroro:

17 0 34 0 21

[IpakTuueckas

IIOoAroTOBKAa 3aKJII0O4YacTCsA B HEMMOCPEACTBCHHOM BBITTOJTHCHU U

00y4aromyMUCs OTPENIEIEHHBIX TPYJIOBBIX (DYHKIMIA, CBA3aHHBIX ¢ Oyaymied mpodeccrnoHaaIbHON

JACATCIIbHOCTBIO.

4.2.

Conep:xanue pa3iesioB U TeM JEKIIHOHHBIX 3aHATHI

Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TabnuIe 3.

Ta6muma 3 - Comeprxanue pa3aesioB U TeM JCKIIMOHHBIX 3aHATHH

Howmep pasznena HaszBanue u conep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 HUctopus pazsutus OMC. Haznauenne OMC. CocraB OMC.
Knaccudukarmms OMC.

2 MarHuTHBI MOMEHT U BpPalATEIbHbIA MOMEHT.
IIpuHIMI AECTBUSA U OCHOBHBIE XapaKTEPUCTUKU KOJUIEKTOPHBIX JIBUTaTEIEH
ITOCTOSTHHOT'O TOKa

2 [TpuHiun gedcTBUS U OCHOBHBIE XapaKTEPUCTUKN OECKOJUIEKTOPHBIX
JIBUTATEJIe MOCTOSHHOTO TOKAa
[IpyHIHKI AEHCTBUS U OCHOBHBIE XapaKTEPUCTHUKH LIAroBBIX JBUTATEIEH

3 [Ipumenenne mukpokoHTposuiepoB (MK) st yrpaBieHus CUIIOBOM
3JIEKTPOHUKOM.
[npoTHO-UMITYIbCHAsA MOIYJISILUS U BCTPOCHHBIE TaliMEpBHI.

3 CunoBble MONTYIPOBOIHUKOBBIE YCTPONCTBA B LIEISAX IIEKTPUIECKUX MAIlUH
OHKOJIepHI MTOJI0KEHUS ¥ CKOPOCTH BpAIlIEHUs! BBIXOTHOTO Bajla JBUTATEIS.

3 W3mepenne Toka uyepes IBUTaTelb sl OEHKH MOMEHTA.
3amura ot nomex B OMC. OuibTpanus LIyMOB OT ABUraTeiei.

4 JaTurku oOpaTHOU CBSI3U. Bubl, mpUHIMN 1SUCTBUS U KOHCTPYKITUS TaTYHKOB,

4 VYnpasneHue JBUreTeseM ¢ 00paTHON CBSI3bIO TI0 CKOPOCTH U MOJIOKEHUIO.

4 Hudposoe ynpasnenue npusogom IMC.
JuHamMuyeckue orpaHUYEHHs IPU CO3JaHIH MaHUTTYIsITOpoB B OMC.

4.3. IlpakTuyeckue (ceMUHAPCKHE) 3aHATHUS

Tembl IpaKTHUECKUX 3aHATUH U UX TPYJOEMKOCTh IIPUBEACHBI B Ta0OHIIE 4.
Ta6muua 4 — [IpakTrueckue 3aHATHS U UX TPYJIOEMKOCTh

N3 Hux Ne
Ne TeMbI MPaKTHYECKUX dopmsr Tpynoemkocrs, o
/n B DAKTITCCKIX (4ac) IPaKTHYECKON | pasjena
p MIO/ITOTOBKH, | IUCIIHUII




3aHSITHH (dac) JIMHBI

VY4eOHBIM [JITAHOM HE IPEAYCMOTPEHO

Bcero:

4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Tabmuua 5 — JlabopaTtopHbIe 3aHATHS U UX TPYJOEMKOCTb

Ne TpynoemkocTh Mammx e
HaumeHoBanue 1abopaTopHbIX paboT > | IPAKTHICCKOM | pasjcia
/11 (1ac) MHOATOTOBKH, | IACIHILIN
(qac) HEI
Cemectp 9
1 | CepBompuBog MG995 4 2 3
2 | YnopasieHue qBUraTeseM NOCTOSHHOTO TOKa 6 4 3
3 | YopaBieH#He MIaroBpIM JIBUTaTENIEM 6 4 3
4 | JlaTuuku oOpaTHOI CBSI3U B TPUBOIAX 6 4 3
5 | CepompuBop Ha ocroBe 1T u moTernmomerpa 6 4 4
Bcero: 34 18

4.5. KypcoBoe npoexTupoBanue (padora)

Y4eOHBIM ITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosiTeJbHasA padoTa 00y4arOIUXCs
Bugpsl camocTosiTensHON paboThl M €€ TPYJJOEMKOCTb ITPUBECHBI B TaOIuUIE 6.
Tabnuna 6 Buael camocTosTeNnbHON paboThI U €€ TPYI0EMKOCTb

Bun camocrosTensHoi# paboTh Bcero, yac Cemectp 9, uac
1 2 3
N3yuenue Teopernueckoro marepuana auctuiuiiasl (TO) 12 12

Kypcosoe npoektupoanue (KII, KP)

Pacuerno-rpadpuueckue 3ananus (PI'3)

Boinonnenue pedepara (P)

IToaroToBka k Tekyuiemy KoHTpodo ycrneBaemoctu (TKY) 6 6

Homamnee 3amganne (/13)

Kontposbubie paboThl 3a04HUKOB (KP3)

[TogroroBka k mpomexyrounoii arrecrarmu (ITA) 3 3

Bcero: 21 21

5. IlepeyeHb yueOHO-METOANYECKOI0 0OecrieYeHH s AJI CAMOCTOATEILHOM

patdoThI 00yYaAKOIIMXCS MO JUCHUILIMHE (MOTYJIIO)
y‘{e6HO-MCTOI[I/ILICCKI/Ie MaTCepHraibl IJIA CaMOCTOSITEIIbHOM pa60TBI 06yqa101111/1xc;1 YKa3aHbI B
n.am. 6-11.
6. IlepeyeHb OCHOBHOI U JONOJHHUTEILHON JUTEPATYPHI
6.1. OcHoBHasi IMTEepaTypa



[TepeyeHb OCHOBHOM JTUTEPATYPHI IPUBEICH B TaOIHIIC 7.
Tabnuua 7 — IlepeyeHb OCHOBHOM JINTEpaTyphl

Mudp Bubmmorpaduueckas ccviika / URL agpec KonnuecTBo sKk3eMsipoB B
oubimoreke
(KpoMe 3IEKTPOHHBIX
9K3EMILISIPOB)

ISBN 978-5-217-03388-1 10.B. TToaypaeB. MexaTpoHHKa: OCHOBBI, METO/IbI, 10
npumMeHenue // u3a. «MamuHoctpoeruey, 2007.
256 cTp.

ISBN: 978-5-9033-8379-5 OBunnuukoB W.E. DiaekTpoMexaHnyeckue u 5

MexaTpoHHbIe cucTeMbl. Yacth 1. YueOHoe
nocobwue. // u3a. «kKopona-mpuaT», 2012

ISBN: 5-7931-0344-9 OBunHHKMKOB W.E. BEeHTHIIbHBIE 2JIEKTPHYECKHE 10
JBUTATEIN U TPUBOJ] HA MX OCHOBE (MaJiasi U CPeIHss
MoIHOCTB). Kypc nexuutii. // uzn. «KopoHa-ipuHTY,
2016. 336 cTp.

6.2. JlonoIHUTeIbHAS JTUTEpPaTypa
[TepeueHsb AOMOIHUTEIBHON JINTEPATYPHI PUBEICH B TaOJIHIIE 8.
Tabnuia 8 — [lepeueHb JONOTHUTENBHON TUTEPATYPHI

udp bubmmorpaduueckas ccpika/ URL | KonmudecTBo 3K3eMIUIIPOB B OMOIHOTEKE
azpec (KpoMe 3JIeKTPOHHBIX IK3EMIUISIPOB)

7. IlepeyeHb pecypcoB HH()OPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH

«I/IHTepHeT», H606XO)II/IMLIX OJId OCBOCHUSA NUCIHUIIJIMHBI
[Tepeuensb pecypcoB MHMDOPMAIIMOHHO-TEIIEKOMMYHHKAIIMOHHOH ceTn «VHTepHET», He0OXOAMMBIX
JUIsl OCBOCHHMSI TUCIIMIUIMHEI IPUBEJICH B Tabiwuie 9.

Tabmuua 9 — IlepedyeHp pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «HTepHeT»,
HCO6XOI[HMI>IX JJI1 OCBOCHUA JUCHUITIIMHBI

URL anpec HaumeHnoBaHmue
https://engineering-solutions.ru/motorcontrol/motor/ DJIEKTPOIBUTATEIN U X XapaKTCPUCTUKH
http://www.npoatom.ru/support/shema-upravleniya- CxeMbl yIpaBIIeHHs IarOBBIMH JIBUTATEISIMU
shagovim-dvigatelem/
https://electrosam.ru/glavnaja/slabotochnye- DHKOEPHI

seti/oborudovanie/enkodery/

https://elenergi.ru/vybor-nuzhnogo-tipa-enkodera-tak-v- | CpaBHeHUE pa3IHMYHBIX THIIOB YHKOJECPOB
chem-zhe-podvox.html

https://studizba.com/files/show/pdf/84213-1-lekciya-21- | PID-perymistops
pid-regulyatory.html

8. IlepeyeHb MH(OPMALMOHHBIX TEXHOJOIMH, HCIOJIb3YyEeMbIX NIPH

OCYIIECTBJICHUHA Oﬁpa3OBaTeJILHOFO nmponecca 1mo IMCIUMIIJINHEe
8.1. IlepeyeHb NpPOrpaMMHOro odecneyeHust
[Tepeuenp UCTIONB3yeMOT0 IPOTPAMMHOTO OOecIIeueHHs peicTaBieH B Tadbmume 10.

Tab6muua 10 — [Mepeyens TPOrPAMMHOTO OOECTICYCHUS

No /it HaunmenoBanue
1 Cpena paszpaborku STM32CubelDE v1.7.0 u Bbime
2 Matlab

8.2. IlepeyeHb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHp MCOIB3yEMbBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM IpeJicTaBieH B Tadbnuue 11.



https://engineering-solutions.ru/motorcontrol/motor/
http://www.npoatom.ru/support/shema-upravleniya-shagovim-dvigatelem/
http://www.npoatom.ru/support/shema-upravleniya-shagovim-dvigatelem/
https://electrosam.ru/glavnaja/slabotochnye-seti/oborudovanie/enkodery/
https://electrosam.ru/glavnaja/slabotochnye-seti/oborudovanie/enkodery/
https://elenergi.ru/vybor-nuzhnogo-tipa-enkodera-tak-v-chem-zhe-podvox.html
https://elenergi.ru/vybor-nuzhnogo-tipa-enkodera-tak-v-chem-zhe-podvox.html
https://studizba.com/files/show/pdf/84213-1-lekciya-21-pid-regulyatory.html
https://studizba.com/files/show/pdf/84213-1-lekciya-21-pid-regulyatory.html

Ta6muna 11 — INepeuens THHOPMAIIMOHHO-CITPABOYHBIX CUCTEM

Ne n/nn HaumenoBanue
He npenycmorpeno
9. MarepuajJbHO-TEXHUYECKAasi 0a3a, He0OXoAMMAas JJI OCYLEeCTBJICHMS
o0pa3oBaTeJIbLHOTO MpoLecca Mo JUCHUTLIHHE
CocraB MaTepraaIbHO-TEXHHUECKOM 0a3bl IIPeICTaBIICH B TabuIe 12.
Tabmuma 12 — CocraB MaTepraibHO-TEXHIUYECKOMN 0a3bl
Howmep ayautopuu
Ne n/mt HaumeHoBaHMe cOCTaBHOM 4acTU MaTepUaIbHO-TEXHUUYECKOMN 0a3bl (npu
HEOOXOMMOCTH )
1 JlexuumonHas aynuropus 21-21
2 KoMnbrorepHslii kinacc 31-04
3 Otnanounag miaara NUCLEO-F411RE 31-04
4 Jlaboparopusblil ucrounuk nuranus 30B, SA 31-04

10. q)OHIl OLCHOYHbBIX CPEACTB 1JIfl MPOBCACHUA l'IpOMe)KyTO‘lHOﬁ arrecranmm

00y4ar0IuUXCcH M0 JUCHUIJINHE

10.1. CocraB (hoHIa OIICHOYHBIX CPEICTB MPUBEACH B TabmuIe 13

Ta6muna 13 - Cocras )OH/A OIICHOYHBIX CPEACTB JUIS IPOMEKYTOUHOM aTTEeCTalUN

Bua npomexyTo4HON arTecTaluu IIpuMepHBIii IepeYeHb OLICHOYHBIX

CPCIACTB

DK3aMeH

Crrcok BONpPOCOB K 9K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
3amauu;

TecTsl.

10.2. TIlepeueHb KOMIMETEHIMH, OTHOCSIIUXCA K IUCHUIUIMHE, W ATanbl UX (OPMHUPOBAHUS B
MIPOIIECCE OCBOEHUS 00pa30BaTEIHLHOM MPOTPaMMBbI IPUBEICHBI B Ta0wuIle 14.

Tabmuua 14 — IlepedeHb KOMIIETEHLMH C YyKa3aHHMEM JTaloB UX (OPMUPOBAHUS B Ipolecce
0CBOEHUs1 00pa30BaTeNbHOMN MPOrpaMmbl

Homep cemectpa

Otansl GOPMHUPOBAHUS KOMIIETCHIIUN IO
JUCIUILIMHAM/IPAaKTHKaM B nporiecce ocBoenus Ol

OIIK-3 «cnocoOHOCTh Mpo(heccHOHANBbHON IeATEeNbHOCTH WCIOIb30BaTh SI3BIKUA, CHUCTEMBI U
WHCTPYMECHTAIILHBIC CPEJICTBA TPOTPAMMHUPOBAHUSDY

1

I[I/ICerTHaH MaTEMaTUuKa

WNudopmartuka

Kommnbrorepnas rpaduxa B mpodeccruoHaibHON chepe

[TpuknagHoe mporpaMMHUpOBaHHUE

[{u¢poBble cCTEMBI YIIpaBIEeHUS

© |N[~N[N|

KoMIbproTepHbI€ CETH B CHEUAIBHBIX KOMILJIEKCAX JIETATEIBHBIX
anmnapaTroB

9

3J'ICKTpOMCX3.TpOHI/IKa

[IK-19 «cmocoOGHOCTh ompenesiTh padoTOCIIOCOOHOCTh TEXHWYECKHUX DJIEMEHTOB CIEIIHATBbHBIX
DIIEKTPOMEXAHUYECKUX CHCTEM U BBIMONHATH PaOOTHI MO TMOBBIMICHUIO 3(PPEKTUBHOCTH HUX

NEUCTBHS»
8 Bo3o0HOBIsIEMbIE M HETPATUITMOHHBIE HCTOYHUKH SHEPTHH
9 DJIEKTPOMEXaTPOHUKA
10 Texaudyeckoe  OOCIy)XMBaHHE€ W  PEMOHT  CICIHAIbHBIX

SJICKTPOMCXAHUYICCKHUX CUCTCM
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10.3. B kauecTBe KpUTEpUEB OIICHKH YPOBHSA CHOPMHPOBAHHOCTU (OCBOCHHS) y OOYyYaromIUXCs
KOMIIETEHIIMH NMPUMEHSETCs IIKajla MOIyJIbHO—PEUTHHIOBOM CUCTEMbI yHUBepcuTeTa. B Tabmuue
15 mnpencraBnena 100—OamnbHast W 4-0ajuibHas IIKalbl JUIs  OLEHKH C(OPMHPOBAHHOCTH
KOMIIETECHIINH.
Tabmuua 15 —Kpurepuu otieHKH ypoBHS chOpMHUPOBAHHOCTH KOMIETEHITH %

Or1reHKa KOMITETEHITUN

100-
OaJUIbHAs
[IKaiza

4-0ayutpHAs
LIKaJIa

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

85 <} <100

«OTIIMYHO»
(Ga4YTCHO»

- oOywaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

- YBEPEHHO, JIOTUYHO, TIOCJICIOBATSIIBHO M TPAMOTHO €0 U3JIaraer;

- OMUpasiCh HA 3HAHWS OCHOBHOW W JOIMOJIHUTEIBHOW JIUTEPATYpHI,
TECHO MPUBSA3BIBACT YCBOCHHBIC HAYYHBIC IMOJOXKECHUS C MPAKTHICCKON
JEATEIIbHOCTBIO HAIPABJICHUS;

- yMeno 000CHOBBIBACT U apTyMEHTHPYET BBIIBUTaeMbIC UM UICH;

- JIeJIaeT BBIBOABI M 0000IICHNS;

- CBOOOJTHO BJIAICET CUCTEMON CIEITMATM3UPOBAHHBIX MMOHSATHH.

«XOPOIIIO»
«3aYTCHO»

- 00y4arOIIUIiCS TBEPIO YCBOMI IIPOrPaMMHBIN MaTepuall, TPaMOTHO U
M0 CYIIECTBY W3JIaraeT €ro, ONHPasChb Ha 3HAHHUS OCHOBHOWM
JTUTEPaTYpPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

- YBS3BIBACT YCBOCHHBIC 3HAHUS C TPAKTUYECKOHN JEATEILHOCTHIO
HaIPaBJICHUS;

- apPTYMEHTHPYET HAyYHBIC ITOJIOKCHHSI,

- JIeJIaeT BBIBOABI M 0000IICHNS;

- BJIAJICET CHCTEMOM CIEIUAIM3UPOBAHHBIX MOHATHH.

«yJIOBJICTBO-
PUTEITBHOY»
«GaYTEHO»

- o0yyaroImuicss yCBOMJI TOJIBKO OCHOBHOM HpPOrpaMMHBIN MaTepuail,
[0 CYIIECTBY H3JaraeT ero, OnMpaschb Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPhL;

- JIOTIYCKAaeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

- WCHBITBIBAET 3aTPyJHEHUS B INPAKTUYECKOM INPUMEHEHUM 3HAHUUI
HaIpaBJICHUS;

- cabo apryMeHTUpyeT Hay4YHbIE MOJIO0KEHUS;

- 3aTpyAHseTcs B ((OPMYJINPOBAHUH BBHIBOJOB U 0000IIEHHIA;

- YaCTMYHO BJIAJICET CUCTEMON CENUAIIN3UPOBAHHBIX MOHSATHUH.

«HEYJIOBJIETBO
PUTEITBHOY»
«HE 324TCHO»

- oOyyaromuiicss He YCBOMJ 3HAYMTEIBHONH 4YacTU INPOrpaMMHOIO
MaTepuana;

- JIONyCKaeT CYIIECTBEHHbIE OMMOKA ¥  HETOYHOCTH
paccMOTpeHHH PpoOIeM B KOHKPETHOM HalpaBlICHUH;

- HCHIBITHIBAET TPYAHOCTH B MIPAKTUYECKOM NPUMEHEHUH 3HAHUH;
- HE MOXXET apryMEHTHPOBATh HAYYHBIC TIOJOKECHUS;

- He (JOpMYJIMPYET BbIBOJIOB M 000OIICHUH.

pu

10.4. TumnoBble KOHTPOJIbHBIE 3aJJaHNUS WX UHBIE MAaTEPUAIIbI:
1. Bompocsl (3amaun) i sk3amena (tadbauna 16)

Tabnuna 16 — Bompocs (3agaun) ass dK3aMeHa

Ne n/nn Ilepeuens BonpocoB (3a7ay) A7 SK3aMeHa
1 Uro n3yyaeT MexaTpoHuKa?
2 [lepeuncnure OCHOBHBIE COCTABIISAIOLINE COBPEMEHHON MEXaTPOHHONW CUCTEMBI.
3 [lepeuncnure OCHOBHBIE COCTABIISAIONINE ABUTATENS TOcTOsTHHOTO ToKa (JI1IT).
4 [lepeuncnure ocHOBHBIE TocTOMHCTBA M HenocTaTku JIIT ¢ He3aBUCHMBIM MIIH TapajlieIbHbIM
BO30Y)KJICHUEM.
5 [Tepeuncnure ocHOBHBIE JocTOMHCTBA U HemocTaTku JAIIT ¢ mociemoBaTebHBIM BO30YKISHUEM.
6 [lepeuncnute ocHoBHBIE JOocTOMHCTBA M HepocTtaTku 11T co cMemanHbIM (KOMOMHUPOBAHHBIM )




11

BO30YKJICHUEM.

7 [lepeuncnure ocHOBHBIE TocTOMHCTBA U HenocTaTku JIIT ¢ MOCTOSHHBIMU MarHUTamH.

8 [lepeuncnure OCHOBHBIE TAPAMETPHI IEKTPOJBUraTENsI IOCTOSIHHOTO TOKA.

9 Uro Takoe )KeCTKOCTh MEXaHHUECKOW XapaKTEpUCTHKH deKTpoaBuratens? Kakoi crocod
Bo30yxaenus 11T naetr Hamboee )KeCTKYI0 XapaKTepUCTHKY ?

10 Kakvne BeTHIMHBI CBA3BIBACT JICKTPOMEXaHHIeCKas Xapaktepuctuka JI1T?

11 Kaxkue BenmuuuHbI CBA3BIBACT MEXaHUYeCKas xapakTepuctuka JI1T?

12 Uro Takoe ecTecTBEHHAs dIEKTpOMeEXaHn4ecKast U MexaHudeckas xapakrepuctuka JI1T?

13 [epeuncnure OCHOBHBIE PEKUMBI pabOTHI JBUraTeNsl IOCTOSHHOTO TOKA.

14 Uewm peanbHas Mexanndeckas xapakrepuctuka JIIIT ommnuaercs or pacueTHOM 1O
MaTeMaTHYeCKON Moaenu?

15 B gem npenmyIiecTBa mraroBoro ABUTaTeNs M KOT/Ia ero mejiecoodpa3Hee HCIoIb30BaTh?

16 [IpuBennTe OCHOBHBIE XapaKTEPUCTHUKH IIIaTOBOTO ABUTATENS.

17 B 4eMm ornudme GUIOSIPHOTO M YHUIIOJSIPHOTO TTOAKIIIOYEHUS Iar0BOT0 IBUTATENs?

18 Uro takoe suKozep? Kakue ObIBaloT BUIBI BHKOAEPOB O CIIOCO0Y (POPMUPOBAHHUS BBIXOAHBIX
JIAHHBIX?

19 IIepeuncnrure OCHOBHBIE BUIBI SHKOAEPOB MO NPUHLIUITY TEUCTBHUSL.

20 st uero B aOCOMOTHBIX PHKOEPax MpuMeHsietcst koj ['pest?

21 [Iepeuncnrure OCHOBHBIE XapaKTEPUCTUKU SHKOAEPA.

22 [lepeuncnure OCHOBHBIE XapaKTEPUCTUKH CUIIOBOTO BBIIPSIMUTENBHOTO 1M0/1a B IIOPSIIKE
yOBIBaHUS UX 3HAYHMOCTH.

23 [lepeuncnuTe OCHOBHBIE XapaKTEPUCTUKU CUIOBOTO 3AIIUTHOTO JHOAA.

24 [lepeuncnure TOCTOMHCTBA U HEAOCTATKH MOIYIIPOBOJHUKOBOTO BRIIIPSIMUTEIBLHOIO TMOJA.

25 [Iepeuncnure nocTonHcTBa U HenocTatku Auonaa LloTTku.

26 [MepeurcianTe OCHOBHBIC XapaKTEPUCTHKK CHIIOBOTO mojieBoro Tpansuctopa (Power MOSFET) B
nopsiike yObIBaHMsI 3HAYHMMOCTH.

27 [Nonesie Tpanzuctopsl kakoro Tuna (N win P) aenstores 6onee 3 hekTHBHBIME AJIs
noctpoeHus cuctemsl ynpasiuenus JIIT u nouemy?

28 Kakne ocHOBHBIE 331241 BBIMIOJHSET APaliBEP CHIIOBBIX HOJIEBBIX TPAH3UCTOPOB B CUCTEME
yIpaBJeHHE IEKTPOoABUTaTeneM?

29 [lepeuncnure OCHOBHBIE XapaKTEPUCTUKH JpaiiBepa CUIOBBIX CHJIOBBIX MOJIEBBIX TPAH3UCTOPOB.

30 Yro takoe napametp deadtime asist apaiiBepa 1moJeBOro TPAaH3UCTOPA M IS YETO OH HYXKeH?

31 Kaxum o6pazom ocymecTpisiercs perynupoanue ckopoctu Bpamenus AT npu Bximrouenun
€ro B MOCT CHJIOBBIX TPaH3MCTOPOB, NMOAKIIOYEHHBIX K YIPABJISIONIEMY JipaiiBepy?

32 UYro Ttakoe I[TU/[-perynstop? st yero oH npumensiercs?

33 KakoBbI OCHOBHBIE TOCTOWHCTBA U HEJAOCTATKH MPOTIOPIIMOHATIEHOTO PETYIUPOBAHUS?

34 KakoBbI OCHOBHBIE JOCTOMHCTBA U HEOCTATKU MHTErpaibHoro u I11-perynmupoBanus?

35 KakoBbl 0OCHOBHBIE TPYIHOCTH MpakTHueckoro npumenenus [N I-perynstopos?

36 Urto Takoe 3amac ycroruuBoctu [11]/[-perynsropa?

2. Boripock! (3amaun) muist 3adera / nuddepenimpoBanHoro 3avera (Tabdmwma 17)
Tabmuna 17 — Bonpocs! (3agaun) nms 3auera / audd. 3a4eTa

Ne i/t

ITepeuenp BonpocoB (3a7au) 11 3a4yera / nuphepeHInpoBaHHOTO 3a4eTa

Y4eOHbBIM MJITAHOM HE IPEAYCMOTPEHO

3. Tembl u 3amaHue TSI BBIMIOJHEHUS KYypCOBOW palOTHI / BBHIMOJHEHHS KYpPCOBOTO TMPOEKTa
(Tabmuma 18)

Tabmuna 18 — IlpumepHBbIii mepeueHb TeM Al BBINOJHEHUS KypCOBOW pabOTHI / BBIMOTHEHUS

KYpPCOBOTO IPOEKTA

Ne i/t

[TpuMepHBIii IepedeHb TeM ISl BBITOJIHEHHS KypCOBOU PaOOThI / BBITOTHEHHS
KypCOBOTI'O IPOEKTa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO




4. Boripochl [y1sl MPOBEEHUS MPOMEKYTOYHON aTTEeCTAIlMU MPU TECTUpOBaHUH (Tabnuia 19)

Tabnuna 19 — [IpuMepHbIi IEpeYeHBb BOIIPOCOB JJIsI TECTOB
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No /it [IpumepHbIil IepedeHb BOMPOCOB JIJIs1 TECTOB

He npenycmorpeno

5. KoHTpoJbHBIE M PpaKTUYECKUE 3a1a4M / 3aaHus 110 auciuruiae (Tadsmma 20)
Tabmuua 20 — [IpumepHbIii TepeueHb KOHTPOJIBHBIX M MPAKTUYECKUX 3314 / 3aJaHul

No /it [TpuMepHBIi MepedeHb KOHTPOJIBHBIX U MPAKTHYCCKHUX 3a/1a4 / 3aIaHUi

He npenycmorpeno

10.5. Meronuueckue MaTepualibl, ONPEACISIONINE MPOLEAYPhl OLEHHUBAHWUA 3HAHWUN, yYMEHUH,
HABBIKOB M / WJIM ONBITA JESATENHOCTH, XapaKTePU3YIOIINX 3Tanbl (GopMUpPOBaHUS KOMIETCHIINH,
conepsxkarcs B [Tonoxxennsax «O TekylleM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluu
crynentoB ['YAII, oOydarommxcsi mo mporpamMmaM BbIcIIero oOpazoBanus» U «O MOIYIBHO-
PEUTHHTOBOM CHCTEME OLICHKH KauecTBa yueOHoM paboThl cTyneHToB B ['Y AIDy.

11. Meroauueckue yka3zaHus it 00yJaronuXcs 10 OCBOCHHIO JTUCIIATITHHBI

11.1 MeTtoauueckue yKazaHus JijIsl 0OY4aroNIMXCsl 0 OCBOCHUIO JICKIIMOHHOTO MaTepuaa

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepualia — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
riyOOKoOe | SICHOE M3JIOKEHHE yuyeOHoro marepuaia. HazHaueHHue COBPEMEHHOM JICKIIMU B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI TMOJYYHTh BCHO HHPOpPMAIMIO 1O TEME, a B OCBOCHHH
(dyHIaMEHTAIBHBIX TPOOJIEM ITUCIUILTMHBI, METOIOB HAYYHOTO TTO3HAHUS, HOBEUIIIMX JJOCTHIKECHHH
HAy4yHOM MbICIH. B yueOHOM mporecce JIGKIHS — BBINONHSIET  METOHOJIOTHYECKYIO,
OpraHu3alMOHHYI0 W HH(pOpManuoHHy0 (GyHKIMH. JIEKIus pacKpbIBacT MOHSITUHHBIA armapar
KOHKpETHOW o0O0jacTu 3HaHUs, €€ MpoOJieMbl, JAaeT LENbHOE IPEICTaBICHHUE O TUCIHIUIMHE,
MOKa3bIBACT B3aMMOCBS3b C IPYTUMH JUCIUTLUTHHAMHU.

[InaHupyeMble pe3yIbTaThI PH OCBOSHUU 00YYAIONIMMICS JICKIIMOHHOTO MaTepuaa;

° MOJIyYEHUE COBPEMEHHBIX, IIEIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
ONPEAEINISETCA LEJIEBOM YCTAHOBKOM K KaX0W KOHKPETHOU TEME;

° MOJTyYEHHUE OIBbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOaBaTeseM;

° pasBuTHe  MPOPECCHOHAIBHO-JEIOBBIX  KauecTB, JIIOOBM K  NpeIMery |
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIIJICHHS.

L MOSIBJIEHNE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

L MOJTyYeHUE 3HAHUH O COBPEMEHHOM YPOBHE Pa3BHTHS HAyKU M TEXHUKHA U O MPOTHO3E
WX pa3BUTHUA Ha ONMUKaMIIue TOIb;

] HAyYUTBCS METOJAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIABHBIC MBICIH U
MOJIOKEHHUS, TPUXOTUTh K KOHKPETHBIM BBHIBOJIAM, IOBTOPATH HMX B Pa3IUYHBIX
bopMynupoBKax);

° MOJTy4YeHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA  MaTepuall MOKET  CONPOBOXKIATHCS  JEMOHCTpalUWed  CIaiiioB |
UCIIONIB30BAaHMEM pa3JaTOYHOrO0 MaTepuana TpH MTPOBEIECHUH KOPOTKHX JUCKyCCHH 00
OCOOEHHOCTSX MPUMEHEHHS OT/IETBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeaoCTaBICHHMS JSKIIMOHHOTO MaTepHana:

Jlexms 1. Beenenue B anekTpoMexaTpoHHbie cuctemMbl (OMC)

Jlexuus 2. MarHUTHBIM MOMEHT U BpallaTeJIbHbIA MOMEHT

Jlexuus 3. KonekTopHbIE JBUTATENIN MOCTOSSHHOTO TOKA

Jlexuus 4. beckoyneKTOpHbIE JBUTATENHN MOCTOSSHHOTO TOKA

Jlexmus 5. IllaroBele nBUTaTEIIN

Jlexuus 6. CuiioBas 3J€KTPOHUKA U YIIPABIEHUE JIBUTATEISIMU

Jlexuus 7. Jdatuuku oOpaTHOM CBSI3U U1 IPUBOJIOB

Jlexuus 8. [lyck u perynrpoBaHue CKOPOCTH U MOJOKEHUS IBUTAaTeNen




Jlexmms 9. [ludposoe yrpapieHrne cepBONPUBOIOM

11.2 Meroauveckue yKa3aHus 111 00y4JaromuXCsl 1O BRIMOTHEHUIO JTJAOOPATOPHBIX padoT.

B xozne BbINONIHEHHUS 1a00PaTOPHBIX PadOT OOYYAIOIIMICS NOJKEH YIIIyOUTh U 3aKPENUTh
3HaHUs, IPAKTUYECKHE HaBBIKM, OBJIA/I€Th COBPEMEHHOW METOAMKON M TEXHUKOM SKCHEpUMEHTa B
COOTBETCTBUM C  KBaJU(HUKAIMOHHOM  XapakTEepUCTHKOW  oOywaromerocs.  BrimonHeHnue
71a00paTOpHBIX PabOT COCTOUT U3 IKCHEPUMEHTATbHO-NPAKTUUECKOH, PacyeTHO-aHAIUTHUECKOU
4acTe U KOHTPOJIbHBIX MEPONIPUATHHN.

Beinonnenue mn1abopaTtopHbIX paboT 0O0ydarolMMcs SIBJISETCS HEOThEMJIEMOH 4YacThiO
U3yYeHHs] JMCUUIUIMHBI, ONpEAeIsieMOil y4eOHBIM TIJIAHOM, W OTHOCHTCS K CpEICTBaM,
o0ecreyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

1. npuoGperenre HABBIKOB HCCIIENOBAHUS IMPOLIECCOB, SBICHHN W OOBEKTOB, M3y4aeMbIX B
paMKax JaHHOW JUCLUILINHBI,

2. 3aKperuieHMe, Pa3BUTHE U JIETATN3AIHs TEOPETUYECKUX 3HAHMH, TIOTyYEHHBIX Ha JICKIUSX;
3. monydeHHe HOBOM MHPOPMALUH O U3y4aeMON AUCIUILIMHE;

npUOOpPETEeHNE HABBIKOB CAMOCTOSTEIBLHOW pabOThl C JIA0OPATOpHBIM OOOPYJOBAaHUEM U
puOOpaMHu.

3aganne 1 TPeOOBAHMS K IPOBEIEHHUIO JIA00PATOPHLIX padoT
3ajaHue Ha BBINIOJIHEHUE JIA0OpaTOpPHOUW pPabOTHl CHOPMYIUPOBAHO B METOAMYCCKOM
MOoCOOMH MO MPOBENEHUIO0 KaKIoi JabopatopHoi paboThl. CTPYKTypa METOAMYECKOTO MOCOOMS
JIOJDKHA BKJIFOYATH CJICYIOUIUE Pa3elibl:
1. Beenenue. B Hem Qopmynupyercs Heib paboThl, 3a4aud, KOTOpPbIE HEOOXOAMMO PEIIHT,
OIINUCBIBACTCS TepMI/IHOJIOFI/Iﬂ n annapaTHLIe CpeILCTBa, HCO6XOI[I/IMI)IG JUUIA HpOBCI[GHI/IFI pa6OTI)I.

2. Tlopsmok mpoBeneHns paboThl. ONMMCHIBAIOTCS MOCIEI0BATENBHO JTaIlbl POBEAEHUS PabOTHI U
JIeMCTBUS CTY/IEHTOB.
O0paboTka pe3ysIbTaTOB NU3MEPECHHUIA, €CIIM OHH ITPOBOSTCS B paboTe.
3akimoyeHne. B HeM MpHUBOAATCA OCHOBHBIE pE3ynbTaThl M (OPMYIMPYIOTCS BBIBOABI,
CBsI3aHHBIE C [TOJyYEHHBIMH B paboTe pe3ysibTaTaMHu.

ACCHUCTEHTBI, OTBETCTBEHHbIE 3a IpOBEJIEHUE JaOOpaTOPHBIX paboOT, JOHKHBI OOpaTUTh
ocoboe BHUMaHME M TpeOOBaTh, JIMYHOTO Y4YacTHUs KaXJOro CTyJleHTa B paboTe, Naxe eciu
anmnapaTHbIX CPEJCTB HE XBAaTAET HA BCEX, U CTYJEHTHI IPOBOAT pabOThI rpyIIIaMH.

s ow

Crtpykrypa u hopMa 0THETA 0 1a00PATOPHOIi padoTe

6. Beenenue. B Hem Qopmynupyetcs 1enp paboThl, 3aa4u, KOTOPble HEOOXOIUMO PEUIUTh,
OTMCHIBACTCS TEPMUHOJIOTHS W alllapaTHbIE CPEACTBA, HEOOXOMUMEH I TIPOBEACHHUS
paboTHI.

7. Tlopsimox mpoBeneHus paboThl. OMUCHIBAIOTCS TOCIEAOBATEIIBHO JTallbl MPOBEICHUS
paboThI U ACWCTBUS CTYyICHTA.

8. OOpaboTka pe3yJIbTaTOB U3MEPECHUIA, €CIIH OHH ITPOBOSATCS B padoTe.

9. 3akmoueHue. B HeM MPUBOAATCS OCHOBHBIE PE3yNbTaThl M (QPOPMYIUPYIOTCS BBIBOJIBI,
CBSI3aHHBIE C ITOJIYYCHHBIMU B pad0oTe pe3yIbTaTaMH.

TpebdoBanus Kk 0opMJIEHHIO 0TYETA 0 J1a00PATOPHOIi padoTe

Kaxplii CTyAeHT NOKEeH MPEeJIOoCTaBUTh CBOM JMUYHBIA OTYET MO MpoJeNaHHOH pabote,
Jaxke eci paboTa MpoBOIUIOCH TPYIIION.

OT4er NOKEH COAEpKaTh KOJOHTUTYJBl HA KaXkI0H CTpaHMIE, NMPUYEM B HUX JOJDKHO
oToOpaxaTbcsi HauMeHoBaHHe paboTel, PO aBTOpa OTYETa M HOMEpP CTPAHUIIBI, YTOOBI
3aTPyJHUTH CIIENIOE CIIUCBIBAHUE OTYETOB C TOJAMEHOM TOJIBKO TUTYJIBHOTO JIUCTA.
Metoauueckue yka3aHHsl K OTYETY JOJKHBI SIBHO TpeOOBaTh BKIIIOUEHUSI B OTUET CHUMKOB
9KpaHa WIM WJUTIOCTPALMH, Ha KOTOPHIX MOXKHO BHJIETh Kakue-THOO IepcoHalbHbIE
cBeZieHMsI aBTopa oryera. Hampumep, mpu pa3paboTke MmporpaMM JOJKHBI NMPUBOAUTHCS
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JUCTUHTU TPOrpaMM C KOMMEHTapHusMH ¢ (aMuineil aBTopa, CHUMKH JKpaHa JIOJIKHBI
BKIIIOUATh Pa0OUYMil KaTajor MOJbh30BaTeNsd WM IYTh K MPOEKTY, COoAepKamuidi (haMumuio
aBTopa. JInbo, MOXHO MPOCUTH MPOBECTH pPabOTy C KAKUM-TO YHHKAJIbHBIM HabOpOM
BXOJIHBIX JAHHBIX IS JAIbHEUIIeH 00pabOTKH pe3ylbTaToB.

CTyneHThl JOKHBI CaMOCTOSITENbHO (mepe)popMynupoBaTh B OTYETE LENM U 3aladd OT
MIEPBOTO JIMIIA, a TAKXKE CAMOCTOSATEIHHO (POPMYIUPOBATH B 3aKIIIOUEHUU BBIBOJBI. Crieayer
u30eratb YHUBEPCAJIbHBIX 00€3/IMYeHHBIX ¢pa3 B 3akioueHud Buna «lloiaydeHbl HaBBIKU
paboTBl C TEM-TO ¥ TEM-TO». BBIBOABI OMKHBI OBITh KOHKPETHBIMH, HMEThH
HEMOCPEJICTBEHHOE OTHOIIEHUE K TeMe paboThl U HE MOAXOAUTh K IPYTUM OTUETaM.

11.3 Metoauyeckue yka3aHus JUisl 00y4JaromuXCs M0 MPOXOKIESHUI0 CAaMOCTOSTEIHHON pabOoThI
B xoze BBIOTHEHHS CAaMOCTOSTENLHON pabOThl, 0OYUYAIOIIHMIACS BHIIOIHIET paboTy MO 3aaHUI0 U
IIPU METOIUYECKOM PYKOBOJICTBE MPEMNo/iaBaTesisi, HO 0e3 ero HemoCPeACTBEHHOIO y4acTHsl.
Jis oOydaronuxcsi Mo 3a04HOi (Gopme 0O0y4eHHUs, CaMOCTOsATENbHAsT paboTa MOXKET BKIIOYATh B
ce0s1 KOHTPOJIbHYIO paboTy.
B mpormecce BBIIONHEHUS CaMOCTOSITENILHOM paboThl, y oOydaromerocs GopMmupyercs
1enecoo0pasHoe MIaHUpOBaHUE Padouero BpeMEeHH, KOTOPOe MO3BOJIIET UM pa3BUBATh YMEHHS U
HaBBIKH B YCBOCHUHU W CUCTEMAaTH3AIMX MPHOOPETAEMBIX 3HAHUI, 00ECIIEUnBaET BBICOKHI YPOBEHb
yCIIEBAaEMOCTH B MEepHOJ 00yUeHHUs, IOMOTAET MOTYYUTh HABBIKK MOBBIIICHUS MPOPECCHOHATBHOTO
YPOBHH.
MeToauueckuMH  MaTepualiaMy, HAMpPaBIAIOIMIMMU CaMOCTOSITENIbHYIO paboTy 00ydaromuxcs
SIBIISTEOTCSL:

« y4eOHO-METOAMYECKUN MaTepual Mo AUCLHHUILINHE;

o METOJMYECKHE YKA3aHWs IO BBHIMOJHEHUIO KOHTPOJBHBIX PAa0dOT (g OOydarommxcs Mo

3a04HOM (opMe 00yUeHUS).

11.4 Meroauueckue YyKazaHHs JUisi OOYYaIOIIMXCS MO MPOXOXKIACHUIO TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH.

Texkymuit KOHTPOJb YyCIIEBAEMOCTH IMpEIyCMAaTPUBAET KOHTPOJb KadyecTBa 3HAHUMN
00y4aromuXxcsi, OCYLIECTBISIEMOr0 B TEUEHHUE CEMECTpa C LEJIbI0 OLEHUBAaHUS XO0Jla OCBOEHUS
JUCITUTIAHBI.

Texymuii KOHTpPOJIb yCIIEBAEMOCTH OCHOBaH HAa CBOEBPEMEHHOM BBINOJIHEHUM U
o(opMIIeHUH OTYETOB 110 JaOOPaTOPHBIM paboTaM.

Texymuii KOHTPOJIb YCHEBAEMOCTH OOYyYalOUIMXCS — OJIHA W3 COCTaBIISIOIIUMX OLEHKU
KauecTBa OCBOCHHsI 00pa30BaTeNbHBIX POrpaMM, HaIlPaBJICHHBIN HA MPOBEPKY 3HAHUHN, YMEHUH U
HaBbIKOB oOydaromuxcsi. OCHOBHBIMM 3aJayaMd  TEKYLIEro KOHTPOJS YCIHEBAaeMOCTU B
MEXCECCUOHHBIN TEepUoA SIBISIETCS TNOBBIIIEHWE KAaueCTBA W IMPOYHOCTH 3HAHUM CTYACHTOB,
IpUOOpEeTEeHNE U PA3BUTHE HABBIKOB CAMOCTOATEIBHOW pabOThl, IMOBBILIEHHE aKaJIeMHUYECKON
aKTUBHOCTH  CTYJIEHTOB, a TakXke o0OecleueHHe ONEepaTUBHOIO  YIpPaBICHUS  Yy4eOHOH
JeSITEIbBHOCThI0 B TE4YeHHE cemecTpa. JlaHHBIA BHJ KOHTPOJS CTUMYJIHUPYET Yy CTYACHTOB
CTpEMJIEHHE K CUCTEMaTHYECKOM CaMOCTOATENIbHOW paboTe MO M3y4EeHUIO AUCHUIUIMHBL. Tekymuit
KOHTPOJIb IPOBOJIUTCS B TEUEHUE CEMECTPA 0 UTOI'aM BBIIOJIHEHUS KOHTPOJBHBIX padoT, y4acTHs
B CEMUHAPCKUX M TMPAKTUYECKUX 3aHATHSAX, KOJIIOKBHUyMaX, ydacTHsi B OJIaHKOBOM U (WIIK)
KOMITHIOTEPHOM TECTHPOBAHHH, TIOJITOTOBKE JTOKJIAI0B, pedepaToB, acce U T.1. TeKyIuil KOHTPOJIb
YCIIEBAEMOCTU CTYACHTOB SIBISIETCSI IIOCTOSHHBIM, OCYLIECTBIIIETCS B TE€UEHHE CEMECTpA, B XOJE
MOBCETHEBHON Y4eOHON pabOThl MPEUMYIIIECTBEHHO IMMOCPEACTBOM Peah3aIiii 0auThbHOM CUCTEMBI
WIA TIPOBEACHUS BHYTPUCEMECTPOBBIX arTecTanuii (GpopMbl M BHUABI TEKYIIEro KOHTPOJISL
yCIIEBAEMOCTH CTYIEHTOB ONPEEISIIOTCS YUeOHbIMU TJIaHaMU, pabouuMH IporpaMMamMu ¢ Y4ETOM
MHEHMH TpenojaBareieidl M YTBEp:KIAIOTCS METOJUYECKOM Komuccuen (axyinbTeTa/MHCTUTYTA).
Texymuit KOHTPOIb OCYIIECTBIISETCS MO BCEM MPEAMETaM y4eOHOTO TUTaHa.

Hcnonbs3oBaHne TECTOBBIX 3aJaHUIl BO3MOXKHO MPH BCEX BUAAX KOHTPOss. ONTUMAaIbHBIM
ABJIIETCS TIPUMEHEHUE TECTOB B COYETaHHM C APYrUMHU (opMaMu KOHTpPOJs. DTO obecrieunBaeT
MaKCHUMaJIbHO OOBEKTUBHBIE OLIEHKH, KaK YCBOCHHIO COJIEpKaHUsI 0OyUEHUs], TAK U MBICIUTEIbHOM
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JESITeIbHOCTH CTy/eHTa. TpaguliMOHHO B BhICIIEM 00pa3oBaHUM IIMPOKO MPUMEHSETCS METOJIUKa
O0OBEKTUBHOTO KOHTPOJSl, OCHOBaHHAas HAa PA3IMUUSAX B YPOBHE YCBOCHHS HOBOI'O MaTepHala.
JaHnHas MmeToaMKa pa3yinyaeT TecThl 3 ypoBHEH. [IepBblii ypOoBEeHb HAIlpaBIICH HA y3HABAHUE paHEe
M3YyYEHHOTO Marepuaina. TecTbl BTOPOro YpPOBHS TAaKXKe SBISIIOTCS PENPOAYKTUBHBIMH, HO B HX
3aJJaHUSIX HE COJEPXKUTCS Marepuaia Jjis OTBeTa (TeCT Ha MOJICTAaBKY, KOHCTPYKTHBHBIA TecT,
TUIMOBAsl 3a/ladya C TUIOUYHBIMU YCIOBUSAMH, U €€ PEIICHHUE JOCTUTAeTCs paHee H3YYCHHBIM
JIOCTaTOYHO MPOCTBIM METOAOM). TpeTuil ypoBeHb — HETUIIOBBIC 33a4H MOBBIILIEHHON CIIOKHOCTH,
JUTSL PEIICHUST KOTOPBIX TPEOYEeTCs] CaMOCTOSTENIbHOE HAaXO0XJICHUE METOJOB PEIICHUS, HAPUMED,
MOCTaHOBKA JHarHo3a Ha OCHOBe AuddepeHuuanuu, OMNpeaesieHue ONTUMAIbHBIX METOJI0B
nedyeHusi. OCHOBHBIM HEJIOCTATKOM TPATUIIMOHHOM METOIMKH KOHTPOJIS SIBJISIETCS HAIPABICHHOCTD
Ha KOHTPOJIb BO3MOXHOCTEH NaMATH CTyA€HTOB. OHa YCHENIHO MOXET MPHUMEHSTHhCS IpU
MIPOBEICHUN BXOJIHOT'O KOHTPOJISI, MOKHO €€ HCIIOJIb30BaTh U MPU TeKyieM KoHTposie. OaHako
UTOTOBBIA KOHTPOJIb HEOOXOAUMO IIPOBOAUTH C UCIIOIB30BaHUEM MPOOJIEMHBIX CUTYallUi, KOTOPbIE
JAI0T BO3MOXHOCTH IMPOCHEAUTh MEKIUCUUILUIMHAPHBIE CBS3M, a4 TAKXKE JOTHYECKOE MBIIICHHUE
oOyuaromuxcsi. Kputepun oLieHKH TECTOBBIX pabOT: OIEHKA «3aYTEHO» BBICTABISIETCA CTYICHTY,
€CJIM KOJIMYECTBO MPABWIBHBIX OTBETOB cocTaBiseT 50 u Ooyiee MPOICHTOB; OIICHKA «HE 3aUTEHO»
BBICTAaBJISICTCS CTYJEHTY, €CJIM KOJIMYECTBO MPaBUWIbHBIX 0TBETOB MeHee 50%. IIpumepnas cxema u
TpeOoBaHUsT K OG(OPMICHUIO TECTOBBIX 3aJaHWK JaHa B MNpWIOKeHHH 1. MeTtoaudeckue
pEeKOMEHIallMu 1o olleHuBaHHUI0 pedepaToB (3cce) PedepaT — mpoaykT camocTOSITENbHOM paboOThI
CTYJICHTa, TPEACTABISIIONMNA COOOM KpaTKOe H3JIOKEHHE B TMMCHMEHHOM BHJIE IOJTYYEHHBIX
pe3yNbTaTOB TEOPETUYECKOTO aHallu3a OMNpeNeIeHHON HaydHOU (y4eOHO-UCCIe0BaTeIbCKOI)
TEMBI, TJI€ aBTOP PACKPBIBAET CYTh UCCIEAYEMOM MPOOJIEMBbI, TPUBOAUT PA3TUYHBIC TOUKH 3PCHHUS,
a Takke coOCTBeHHbIe B3rsAApl Ha Hee. O0beM pedepara mMoxeT nocturath 10-15 cTp.; Bpems,
OTBOJMMOE Ha €ro MOJAr0oTOBKY — OT 2 Helenb 10 Mecsna. [logroroeka pedeparta moapasymeBaer
CaMOCTOSITENIbHOE H3YYEHHE CTYJECHTOM HECKOJBKHX JIMTEPATYPHBIX HCTOYHHKOB (MOHOTrpaduii,
HAYYHBIX CTaTe W T.A.) TIO ONpPENENEHHOH TeMe, HE PacCMaTpUBAeMOW MOAPOOHO Ha JIEKIIWH,
CUCTeMAaTH3aIMI0 MaTepuaia U KpaTkoe ero usnoxkenue. llens nanmucanus pedepara — NpUBUTHE
CTYJICHTY HaBBIKOB KPAaTKOTO M JJAKOHHYHOTO TPEJICTABICHHUS COOPaHHBIX MAaTEPHUAIOB U (aKTOB B
COOTBETCTBUU C TPeOOBaHUSIMHU, NMPEABABIIEMbIMA K HayuYHBIM OTU€TaM, 0030paM M cTaThsaM. J{is
MOATOTOBKU pedepara CTYAEHTY TMPEAOCTABISICTCS CIHCOK TEM, CIHCOK 00s3aTebHONM U
JOTIONTHUTETIFHONW JUTEpaTyphl, TpeOoBaHUS K OGOPMIIEHUIO. Dcce — CPEeACTBO, MO3BOJSIONIEE
OLICHUTh yMEHHE oO0ydJaromierocs MNHCbMEHHO U3JaraTb CyTh IIOCTABJIEHHOM MpoOIeMBbl,
CaMOCTOSITENIbHO TPOBOAWTH AaHAlUW3 d3TOH MpoOJIieMbl C UCHOJIB30BAaHWEM KOHIICMIUNA U
AQHAJTUTUYECKOTO  WHCTPYMEHTApUs  COOTBETCTBYIONIEH  AWCIUIUIMHBI,  JEJaTb  BBIBOJBI,
00001ar01I1e aBTOPCKYIO MO3UIIHIO TI0 MOCTABICHHOM Mpobieme. Dcce TOKHO CoAepkKaTh YETKOE
W3JI0KEHUE CYTH MOCTaBICHHOM MPOOJIEMBI, BKIIFOYATh CAMOCTOSATEIHLHO MPOBEICHHBIN aHATIN3 ATOU
pOOJIEMBI C UCIIOJIb30BAHUEM KOHIICTIMN U aHATTUTHYECKOTO0 HHCTPYMEHTApUsi COOTBETCTBYIOIIEH
JTUCIUIIIMHBI, BBIBOJBI, 000O0IIArONIME aBTOPCKYIO IO3UIMIO IO TOCTaBlIeHHOW mpobieme. B
3aBUCHUMOCTH OT CHEU(PUKU JUCIUILTUHBI (POPMBI 3¢Ce€ MOTYT 3HAUUTENbHO AU(HEPEHIINPOBATHCS.
B HekoTOpBIX ciydasx 3TO MOXKET OBbITh aHAIM3 COOPAaHHBIX CTYIEHTOM KOHKPETHBIX aHHBIX IO
u3ydaeMoil mpobiemMe, aHamU3 MaTepHaloB M3 CPEICTB MaccoBOW HWHGOpMaIuu, MOAPOOHBIN
pazbop mpeIoKEHHOHN MpernogaBaTeIeM MpooieMbl C pa3BEPHYTHIMU TOSICHEHUSIMA U aHATH30M
MPUMEPOB, WIIIOCTPUPYIOIIUX H3y4aeMylo mpobiemMy u T.n. TpeOoBaHHs K 3cce€ MOTYT
TpaHC(HOPMHUPOBATHCS B 3aBUCUMOCTH OT KOHKPETHOW JTUCIUILIMHBI, OJHAKO KavyeCTBO PaOOTHI
JIOJI’KHO OIICHUBATHCS TIO CIESAYIONINM KPUTEPUSM: CAMOCTOSTEIbHOCTh BBIMOJTHEHUS, CIIOCOOHOCTh
apTyMEHTHUPOBATh TIOJOKEHUS ¥  BBIBOJABI, OOOCHOBAHHOCTh, YETKOCTb, JIAKOHMYHOCTD,
OPUTHHAIILHOCTH MTOCTAHOBKH MPOOJIEMBI, YPOBEHb OCBOCHHUS TEMBI.

11.5 Meroaunueckue ykazaHus Ui 00yJaromuXxcsl Mo MPOX0XKICHUIO TPOMEKYTOUHOM aTTeCTaI|H.

HpOMe)KYTO‘—IHaH arTecranua 06y11a10m1/1x051 Hpe}IyCManI/IBaeT OLICHHUBAHHUC
MPOMEKYTOUHBIX M OKOHYATENBHBIX PE3yabTaTOB OOydeHus Mo AucuuiuimHe. OHa BKIIOYAET B
ce0s:
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® »HK3aMeH — (popMa OIEHKU 3HAHUMN, MOMYYEHHBIX O0y4YaIOUIMMCS B MPOLECCe HU3yUEHUs
BCEH JUCIMILTAHBI U €€ YaCTH, HABBIKOB CAMOCTOSITENILHOM padOThI, CIIOCOOHOCTH MPUMEHSTH MX
JUISL PEIICHUs MTPAKTUYECKHUX 3a7a4. JK3aMEH MPOBOAMTCS B MEPHOJ SK3aMEHALlMOHHON CeccUuu U
3aBEpIIACTCS  ATTECTAIlMOHHOM  OLIEHKOM  «OTJIMYHO», «XOPOIIO», «YyIOBJIECTBOPUTEIHLHOY,
«HEYJIOBJIETBOPUTEIILHO.

Cucrema OLEHOK NpH NPOBEACHHM IPOMEXKYTOUHOW AaTTECTAllUM OCYILECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBanusimu [lonokenuit «O  TEKYIIEMKOHTPOJIE YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTecTany WU cryaeHToB ['YAII, oOywaromuxcs IO NporpaMMaM BBICIIETO
obpazoBanus» U «O MOIYJIHLHOPEHTHHTOBOW CHUCTEME OLIEHKH KaudecTBa Yy4eOHOW paboThI
crynentoB B 'Y AIy.

16



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI
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