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Annoranus

HI/ICHI/IHHI/IHa «/cnioTHUTENLHBIE }’CTPOI;'ICTBa CUCTEM  yIpaBJICHUA)» BXOJUT B

o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HaIpaBjeHUI0 MOAroTOBKK/ crneruaibHocTH 15.03.04 «ABTOMaATH3aMs TEXHOJOTHUUYECKHUX
MIPOIIECCOB Hu MIPOU3BOCTBY HaIpPaBJICHHOCTH/CIICIIMATH3AIN «ABTOMAaTH3ALUS

TEXHOJIOTHYECKHX MPOIECCOB U MPOU3BOACTBY. Jlucuuiuna peanusyercs kadenpoid «Ne31».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIIX KOMITETEHITHINA

[IK-5 «CnocoO6HOCTh BBINOJMHATH pPaOOTHl IO ABTOMATHU3AIMU TEXHOJOTHYECKUX
IPOIIECCOB M MPOM3BOJCTB, WX OOECHEUEHHIO CPEICTBAMH ABTOMATH3AI[MM W YIPABICHHA,
TOTOBHOCTBIO HCIOJIb30BAaTh COBPEMEHHBIE METOAbl M CpPEICTBA aBTOMATH3allMU, KOHTPOJIS,
JTUATHOCTHKYU Y UCIIBITAHUI

Copep:xaHue TUCIUILIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSA3AHHBIX C UCIOIHUTEIBHBIMU
YCTPOMCTBAMHM CHUCTEM AaBTOMATHYECKOTO YIIPABICHUS IOCTOSHHOTO M MEPEMEHHOIO TOKa,
CTaTMYECKUMU U JIMHAMUYECKHMMH XapaKTEepPUCTUKAMH HCIIOJHUTEIbHBIX  JIBUTATENEH,
MIOCTPOCHUEM MX MAaTEMaTHYECKHX MOJICIICH, OIICHKON BIUSHUS MCIOJHUTEIIBHBIX YCTPONCTB Ha
JTUHAMHUKY CHUCTEM aBTOMATUYECKOTO YIPABICHUS.

[IperoaBanyie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpoiiecca: JIeKIHuH, J1a0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITeNIbHAS
paboTa o0yyarouierocsi, KypcoBoi mpoekKT.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIEBAEMOCTH, MPOMEXKYTOUHas arrectanus B ¢opme 5k3ameHa (5 cemectp),
sKk3aMeHa (6 cemecTp).

OO0mas TpyA0eMKOCTh OCBOCHUS JHUCUIUILIMHBI COCTABJISCT 8 3a4eTHBIX enuHull, 288
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
B nponecce npoekTHpoBaHUs U UCCIIEI0BAHUS CUCTEMbI aBTOMAaTUYECKOTO YIIPABIEHUS BaXKHOE
3HaYEHHE MMEIOT HCIOJIHUTEIbHbIE YCTPOMCTBA, OCYHIECTBIIAIOIINE MPEoOpa3oBaHUE SHEPTUU
AJIEKTPOMATHUTHOTO TOJISI B MeXaHudeckoe aBuxkeHue. Junammueckue cpoiictBa CAY Bo
MHOIOM 3aBHUCAT OT JUHAMUYECKUX XapAKTEPUCTHK HWCIOJHUTENbHBIX JBUTATENIeH, a
CTaTUYECKHE XAPAKTEPUCTUKU HEOOXOIUMO YUYHUTHIBATh MPU pa3paboOTKe 3aKOHOB YIPaBIICHUS
cucrteM. M3yuenume mucuuiiuHbl «VICIONMHUTENbHBIE YCTPONMCTBA CHCTEM YIIPABICHUS» HAET
BO3MOXXHOCTb CTY/€HTaM HE TOJIBKO H3y4aTh IOAXOJAbl K IOCTPOEHUI0 MaTeMaTHYECKHX
MOJEJIE  HCIOJHUTENbHBIX  YCTPOMCTB  pa3jMYHbIX  KJIACCOB, HO MW  IPOBOJUTH
AKCIEPUMEHTAIbHOE UCCIIEJOBAHUE UX CTATUYECKUX U JUHAMUYECKUX XapPaKTEPUCTHK.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  ydyaCTHHKaMHU
00pa30BaTeNbHbIX OTHOIIEHUH, 00pa30BaTENIbHON NpOrpaMMBbl BBICILIETO0 00pa3oBaHus (najnee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
mIaHupyeMbIMu pesysbraramu ocBoeHust Ol BO.

B pesynbrare M3ydeHus NUCHUILIMHBI OOYYalOUIMicS AODKEH 00JalaTh CIIeTyIOIUMHU
KOMIIETEHIIMSIMU WIIM UX 4acTAMH. KOMIIETEeHIINM U MHIMKATOPBl UX JTOCTUKEHUS IPUBEACHBI B
tabnuue 1.

Tabnuna 1 — [lepeuens KOMIETEHIINI U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) Kon n Konx n HanMeHOBaHME HHIMKATOPaA JOCTUKEHHUS
HAaUMEHOBAHHE

KOMIICTCHII N KOMIICTCHLIN
KOMIICTCHII M

I1K-5 CriocobHOCTE
BBITIOJIHATH PaOOTHI
10 aBTOMAaTH3aIlN1
TEXHOIOTHYECKHX
MIPOIIECCOB U
MIPOU3BOJICTB, UX
o0ecIIeYeHnIo [TK-5.3.1 3HaTh OCHOBHBIE METOJIBI U CPEJICTBA
CpeacTBaMuU ABTOMATHU3AIMH TEXHOJIOTHUECKUX MPOIIECCOB U
[TpodeccrnonanbHbIC | aBTOMATU3AIAN U MIPOU3BOJICTB

KOMITETEHIIUU yIpaBlIeHUs, I1K-5.B.1 BiameTs HaBBIKAMH 00€CIIEUEHUS
TOTOBHOCTBIO TEXHOJOTHYECKHUX TPOIIECCOB U MIPON3BOICTB
HCII0/IL30BATh CpeICTBaMU aBTOMAaTHU3AllUU U YIIPABICHUS
COBPEMEHHBIE
METOJTBI U CPEJICTBA
aBTOMAaTH3allHH,
KOHTPOJIS,
IUArHOCTUKA U
HCHBITaHNI

2. Mecro nucuumiauHsl B cTpykType OI1

JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
MIPU U3YYECHHUH CIIETYIOUIUX TUCIUILUINH:

— «DIJIEKTPOTEXHUKAY,

— «Duszuka»

3HaHMs, TIOJNyYeHHbIE TPU HU3YUYEHUU MaTepuana JaHHOW JHUCUUIUIMHBI, MMEIOT KakK
CaMOCTOSITEJIbHOE 3HAUE€HHE, TaK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUU JPYTUX JTUCIUTUINH:

— «DJIEeKTPOHUKAY,

3. O0BeM u TpyI0EeMKOCTb TUCITUTUIUHBI




JlanHpie 00 obmemM o0beMe AUCHUILUIMHBL, TPYIOEMKOCTH OTAEIBHBIX BHJIIOB Y4EOHOM
paboTHI IO TUCHHIUINHE (M pacHpeieIeHue 3TOH TPyI0EMKOCTH TI0 CEMECTpaM) MPECTABICHBI B

Tabnuie 2.
Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITNHBI
. TpynoemMkocTh o cemecTpam
Bun yae6HO# paboThI Bceero NoS NoG
1 2 3 4
Oowan mpyooemKocmup OuUCUUnIUHBL, 8/ 288 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n0020moeKu 102 51 51
AyoumopHhuie 3aHamus, BCETo 4ac. 170 85 85
B TOM YHCIIE:
nexiuu (JI), (dac) 68 34 34
npaktuueckue/cemunapckue 3ansatus (113), 34 17 17
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 51 34 17
KypcoBoii mpoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 72 36 36
Camocmoamenvnan paboma, Bcero (4ac) 46 23 23
Buo npomescymounoit ammecmayuu’. 3a4er, OK3., 9k3., Kypc.
. 3auer, sx3amen (3aget, Audd. 3au, Dk3.) OK3., k3 IIp.
Kypc. "
Ilp.

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiiaM U BUJIaM 3aHITHH.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pa3nensl, TEMBI JUCLMIIINHBI

Jlekun
(dac)

n3(c3)| Jp
(dac) (uac)

KII/KP

(aac) CP (uac)

Cemectp 5

YCTpPOMCTB CUCTEM aBTOMATHYECKOTO YIIPaBJICHUS
ycrpoiict B CAY

Tewma 1.2. Kinaccugmkanus 1o BUy SHEPTHH:
3JIEKTPOMALIMHHBIE U JIEKTPOMAarHUTHBIE

YCTpOMCTBa

MPpAMOXOAHBIC, TIOBOPOTHLIC U MHOTI" OO60pOTHBIe
HCIIOJTHUTCIIBHBIC MEXaHNU3MbI

Pazmen 1. Kiaccudukanms  UCHOTHHUTEIHHBIX

Tema 1.1. IlousgTre 1 Ha3HAYEHUE UCIIOJIHUTEIBHBIX

3JIEKTPUIECKUE, THAPABINIECKHE, THEBMATUIECKUE
Tewma 1.3. Knnaccudmkanus o NpUHIUITY ASHCTBUS:

Tema 1.4. Knaccudukanus 1mo xapakTepy JIBHKSHUS:




Paznen 2. JIpuratenu NoCTOSIHHOTO TOKa
HE3aBHCUMOTO BO30YKACHHUS

Tema 2.1. YcTpoiCTBO U IPUHIIMI IEHCTBUS
JIBUTATEIIS] HE3aBUCHUMOTO BO30YKICHHS

Tewma 2.2. Mexanudeckre U peryInpOBOYHbIE
XapaKTePUCTUKH JBUTATEIS

Tewma 2.3. PerynupoBaHue CKOPOCTU: U3MECHEHHE
HANPSDKEHUS SIKOPS ¥ TOTOKA BO30YKICHUS
Tema 2.4. ObnmacTi IpUMEHEHUS U OCOOCHHOCTH
JKCILTyaTaluu (PUCK «pa3HOCa» MPHU OOPHIBE IETH
BO30YKICHUS)

Paznen 3. /IpuraTenn mNOCTOSHHOTO TOKA
MOCIIEIOBATEIEHOTO BO30YKIACHUS

Tema 3.1. OCOOCHHOCTH CXEMbI BKJIFOUEHUS H
(hopMUPOBaHUSI MATHUTHOTO MOTOKA

Tema 3.2. Msrkas MeXaHHUIECKasi XapaKTEPUCTHKA 1
3aBHCHUMOCTh CKOPOCTH OT Harpy3Ku

Tema 3.3. Bricokuit myCKOBOH MOMEHT H €r0
MIPEUMYIIIECTBA B TATOBBIX IIPHUBOAX

Tewma 3.4. OrpanuyeHus ¥ yCIOBHS O€301TaCHOM
SKCIUTyaTaIly (3alpeT MycKa Ha XOJIOCTOM XOJY)

Paznen 4. JIsurarenu mocTOSSHHOT'O TOKa
CMENIaHHOTO BO30YKICHUS

Tema 4.1. CtpykTypa 0OMOTOK: MapaijiejibHas 1
nocieaoBaTebHast 0OMOTKH BO30YXKACHUSI

Tema 4.2. CornacHoe U BCTPEUHOE BKIIOUECHHE
00OMOTOK - BIMSIHAE Ha XapaKTEPUCTHKH

Tema 4.3. KoMOMHUpOBaHHAS MEXaHUYECKas
XapaKTePUCTUKA: KOMIIPOMHUCC MEXIY KECTKOCTBIO U
MOMEHTOM

Tewma 4.4. IlpuMeHeHne B IPHUBOAAX C IEPEMEHHOM
Harpy3Koi 1 TpeOOBaHUSIMH K CTAOUIBHOCTH
CKOPOCTH

Paznen 5. ACMUHXpOHHBIE IBUTaTEIN

Tema 5.1. [Ipunnun qeiicTBUS aCHHXPOHHOTO
JIBUTATENS U SBICHUE CKOJIBXKECHMS

Tema 5.2. KoHCTpyKLIHA CTaTOpa U pOTOpa:
KOPOTKO3aMKHYTHIH 1 (ha3HBIHA pOTOp

Tema 5.3. Mexanuueckasi XapakTepUCTHKA
ACUHXPOHHOTO JIBUTATENS U €€ OCHOBHBIE TOUKH
Tema 5.4. ITyck, TOpMOXEHUE U PETyITUPOBAHHE
CKOPOCTH aCHHXPOHHBIX JIBUTaTeNei

Tema 6. CHHXpOHHBIE ABUTATEIU

Tema 6.1. IIpyuHLINI CUHXPOHHOTO BPAILLIEHUS POTOPA
Y CO3/IaHU€ MAarHUTHOTO TTOJIS

Tewma 6.2. Ilyck CHHXpOHHBIX JIBUTATEJEH:
ACMHXPOHHBIN ITyCK U BBIXOJ HA CHHXPOHHU3M

Tewma 6.3. PerynupoBanue ko3 duiimenra MOIHOCTH
¥ KOMIICHCAINS PEaKTHBHOM SHEPTHH

Tema 6.4. IIlpuMeHeHNEe CHHXPOHHBIX JIBUTaTeNeil B
MTPOMBIIIIEHHOCTH M BBICOKOTOUYHBIX CHCTEMAX

10




Tema 7. MOMEHTHBIEC IBUTATEIN
Tema 7.1. OcoOEHHOCTH KOHCTPYKIIMA MOMEHTHBIX|
JIBUTATEJICH U UX OTJIMYUE OT CTaHIAPTHBIX
Tema 7.2. PaboTa B pexkxruMe BBICOKOTO MOMEHTA IIpH
HU3KHUX ¥ HYJIEBBIX CKOPOCTAX
Tewma 7.3. beckopitycHOe UCTIOJTHEHHE W IPUMEHEHHE)
B IIPHUBO/ax 0€3 peayKTopa
Tema 7.4. UWcnonms3oBaHue B POOOTOTEXHHKE,
MPENU3UOHHBIX  CIEASIINX CHUCTEeMaxX M TPSMBIX
IpUBOJAX

Htoro B cemectpe:

34

17

34

23

Cemectp 6

Pazgen 1. OCHOBHI IPOEKTUPOBAHUS M BEIOOD
KputepueB 3P PeKTHBHOCTH

Tema 1.1. Llenu u 3Tansl NpOEKTUPOBAHUS
UCIIOJIHUTEIILHBIX YCTPOWCTB B CUCTEMAX
ABTOMATHYECKOTO YIPaBICHHS

Tema 1.2. Tpe©GoBaHUS K HCITOJHUTEILHBIM
YCTpOMCTBaM: TOYHOCTH, OBICTPOICHCTBYE,
HaAEKHOCTD U 3HEPro3(pPpeKTHBHOCTH

Tewma 1.3. Kpurepun 3¢ eKTHBHOCTH: CTATHYECKHE
Y TMHAMUYECKUE TTOKa3aTeI KauecTBa yIpaBIeHUs
Tema 1.4. BausiHue BHEIIHUX YCJIOBUUN U HATPY30K
Ha BBEIOOp MapaMeTpoB MPOEKTHPYEMOTO
YCTPOMCTBA

Paznen 2 IIpoekTrpoBaHusl UCIIOJHUTEIBHBIX
YCTPOMCTB MMOCTOSHHOI'O TOKA

Tema 2.1. OcoOGeHHOCTH pacy€Ta JBUTATENICH
MTOCTOSTHHOTO TOKA: BEIOOP THUTA BO3OYKICHHS
(He3aBHCUMOTO0, NIOCIIE0BATENLHOI0, CMEILIAHHOTO)
Tema 2.2. OnpeneneHre HOMUHATBHBIX
napaMeTpOB: MOIIHOCTH, HAMPSDKEHUS, TOKA U
CKOPOCTH BpalleHHs

Tema 2.3. PacuéT mycKOBBIX U TOPMO3HBIX
PEKUMOB JIJIsI IBUTaTeJIe TOCTOSHHOTO TOKa
Tema 2.4. IIpoekTUpOBaHUE CUCTEM MUTAHUS U
yIpaBlieHHUs: TpeoOpa3oBaTein, PeryasiTopbl
HanpsDKEHUS U TOKa

Paznen 3 IIpoexTrpoBaHue UCIIOTHATEIBHBIX
YCTPOMCTB IEPEMEHHOTO TOKA

Tema 3.1. Beibop Trmma acCHHXpOHHOTO JABUTATENS: C
KOPOTKO3aMKHYTBIM HJIH (Da3HBIM POTOPOM

Tema 3.2. Pacuét myCKOBBIX XapaKTEPUCTUK U
BBIOOp cI10CO00B ITycKa (TIPsIMOi, 3Be3/1a-
TPEYTOJIBHHK, YACTOTHBIN)

Tewma 3.3. [IpoexkTrpoBaHUE YaCTOTHO-
peryaupyemMbIX IPUBOJIOB Ha 0a3e aCHHXPOHHBIX
JBUTATEIIECH

Tewma 3.4. Oco6eHHOCTH TPOEKTUPOBAHUS
CHUHXPOHHBIX HCIIOJHUTENIFHBIX YCTPOICTB: MYyCK

CUHXPOHU3aIA




Paznen 4 Pacuét u MogenupoBaHuEe TMHAMUKU
WCTIOJTHUTEIHFHOTO yCTPOHCTBA

Tema 4.1. MaremMaTHueCKOE MOJICTHUPOBAHNC
JIMHAMUKY 3JICKTPOTPUBO/IA; YPABHEHUSI IBUKCHHUS
Y 3JIEKTPOMArHATHBIE TIPOIECCHI

Tema 4.2. IlepexomHbBIE TIPOIIECCHI B
UCTIOJTHUTEIBHBIX YCTPOMCTBAX: BPEMS OTKITHKA, 7 2 5}
nepeperyImpoBaHue, KoneOaTeIbHOCTh

Tewma 4.3. Mcronb30BaHue MMaKeTOB
monenupoBanus (MATLAB/Simulink) mis ananuza
JIUHAMHYECKUX XapaKTCPUCTUK

Tewma 4.4. CpaBHEHNE MOJETUPYEMBIX H
HKCMIEPUMEHTAIBHBIX TaHHBIX: BATAIAINS MOJEIH

Paznen 5. KoncrpyupoBanue, TeI0BOM pacyeT u
3alIUTa UCTIOJTHUTEIbHBIX YCTPOUCTB

Tewma 5.1. KOHCTpYKTHBHBIE OCOOCHHOCTH
HCIIOJIHUTEIIBHBIX YCTPOMCTB: KOPILYC,
OXJIQAXKACHUE, IMTOAIINITHUKOBBIC Y3JIbI

Tema 5.2. TermmoBoii pacuér: onpeneacHue HarpeBa
00MOTOK U IOITYCTUMBIX PEKUMOB PaOOTHI
(IpOIOIKUTETHHBIHN, KPATKOBPEMEHHBIH, 7 - 6
MOBTOPHO-KPAaTKOBPEMEHHBIH )

Tema 5.3. CucteMsl 3alUTHL: OT MEPErPY3KHU,
neperpeBa, oOpbIBa (ha3bl, TOHWKCHHS HATIPSDHKEHUS
Tema 5.4. 3amura OT BHEIIHUX BO3AECHCTBUI:
IbLIb, BJIara, arpeCCUBHbIE CPEAbl — BHIOOD
CTereHu 3amuThl [P

BrinonHeHnue KypcoBoro mpoekTa 17
Hroro B cemectpe: 34 17 17 17 23
Hroro 68 34 51 17 46

HpaKTI/I‘IGCKaSI IIOATrOTOBKA 3aKJIH04YacTCA B HEMOCPCACTBCHHOM BBITIOJIHCHUHN
OoOy4JalomMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢  Oy;ymiei
PO EeCCUOHAIBHON e TETHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3iesoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 4.

Tabmuia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena Hassanue u cogepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI
S cemecTp
1 Tema 1.1. [lonaTue u Ha3HaYECHUE UCTIOTHUTENBHBIX YCTPOUCTB B CAY

Tema 1.2. Knaccudukanus o BUay SHEPTHU: dIEKTPUIECKUE,
THIPaBIMYECKUE, THEBMATHUECKHE

Tema 1.3. Knaccudukanust o npuHIMITY JEHCTBU: SIEKTPOMAIIHHBIE
1 3JIEKTPOMAarHUTHBIE yCTPOHCTBA

Tema 1.4. Knaccudukaius mo xapakTepy JBHKCHUS: TIPSIMOXO/IHBIE,
MIOBOPOTHBIE U MHOTOOOOPOTHBIE HCIOJIHUTEIbHBIE MEXaHU3MBI

2 Tema 2.1. YcTpoHCTBO M NPUHIMI JEHCTBHSI JBUTATENS] HE3aBUCHMOTO
BO30YKACHUSA

Tewma 2.2. MexaHn4yecKue U PETyITUPOBOYHBIE XaPAKTEPUCTHKU
JBUraTeIs

Tewma 2.3. PerynupoBaHue CKOPOCTH: H3MEHEHNE HANPSHKEHUS SKOPS U




ITOTOKA BO30YXKICHUS
Tema 2.4. ObnacTu IPUMEHEHUS 1 0COOSHHOCTH YKCIUTyaTayH (PUCK
«pa3zHOCay MPHU OOPHIBE IETIH BO30YKICHU)

Tema 3.1. OcoOeHHOCTH CXEMBI BKIIOYEHHUS 1 YOPMUPOBAHUS
MarHUTHOTO MTOTOKA

Tema 3.2. Msirkas MexaHH4YecKasi XapaKTePUCTUKA U 3aBUCHMOCTD
CKOPOCTH OT Harpy3Kku

Tema 3.3. Bricokuii MyCKOBO MOMEHT U €T0 MPEUMYILECTBA B TSTOBBIX
MIPUBOIAX

Tewma 3.4. OrpannyeHns 1 yCIoOBUs O€30IIaCHON AKCIUTyaTalnu (3ampeT
IycKa Ha XOJOCTOM XOAY)

Tewma 4.1. CtpykTypa 0OMOTOK: MapaiieNbHas | MOCeT0BaTeIbHAS
00OMOTKH BO30YKICHHS

Tema 4.2. CoriacHoe 1 BCTPEYHOE BKIFOUCHUE OOMOTOK - BIIVMSIHHE Ha
XapaKTePUCTUKU

Tema 4.3. KomOnHMpOBaHHAs MEXaHUYECKas XapaKTePUCTHKA!
KOMITPOMHCC MEXY KECTKOCTHIO U MOMEHTOM

Tewma 4.4. [IpumeHeHre B IPUBO/Iax ¢ MEPEMEHHON Harpy3Kou u
TpeOOBaHMSIMH K CTAOMIIBHOCTH CKOPOCTH

Tema 5.1. IIpuHUMn AECTBUS aCUHXPOHHOTO IBUrATENS U SIBJICHUE
CKOJIBXKCHU S

Tewma 5.2. KoHCTpyKLMs cTaTopa U poTOpa: KOPOTKO3AMKHYTHIHN U
(hazueIil poTop

Tema 5.3. Mexannueckasi XapaKTepUCTUKA aCHHXPOHHOTO ABUTATENS U
€€ OCHOBHBIE TOUKH

Tema 5.4. ITyck, TOpMOXKEHHUE U PETYIUPOBAHUE CKOPOCTH aCHHXPOHHBIX
JBUTaTENeH

Tema 6.1. [IpuHINUI CHHXPOHHOTO BPAILIEHUS POTOPA U CO3TaHUE
MarHuTHOTO TOJIS

Tema 6.2. IIyck CHHXpOHHBIX JBUTATENICH: aCHHXPOHHBIN IMyCK U BBIXOJ
Ha CUHXPOHHU3M

Tema 6.3. PerynupoBanue ko3¢ GUIMEeHTa MOIIHOCTH ¥ KOMITEHCAIHSI
PEaKTUBHOM PHEPTUU

Tema 6.4. [IpuMeHeHHe CUHXPOHHBIX ABUTATENEH B IPOMBIIUIEHHOCTH U
BBICOKOTOYHBIX CHCTEMax

Tema 7.1. Oco0eHHOCTH KOHCTPYKIIUM MOMEHTHBIX JBUraTelied M WX
OTJIMYHE OT CTAaHAAPTHBIX
Tema 7.2. Pabota B pexxume BRICOKOTO MOMEHTA MIPH HU3KUX M HYJEBBIX
CKOPOCTSIX
Tema 7.3. BeckoprycHOe WCIONHEHHE W NMPUMEHEHHe B MpHBOAax Oe3
penykropa
Tema 7.4. Ucnonb30BaHue B pOOOTOTEXHUKE, MPEIU3MOHHBIX CIICISIINX
CHCTEMax M MPSIMBIX MTPUBOAAX

6 cemecTp

Tewma 1.1. Llenn u 3Tanbl NPOEKTHPOBAHUS UCTIOTHUTEIHHBIX
YCTPOWCTB B CUCTEMAaxX aBTOMAaTHYECKOTO yIPaBIECHHSA

Tewma 1.2. TpeGoBaHMs K HCITOTHUTENEHBIM YCTPOUCTBAM: TOYHOCTD,
OBICTpOICHCTBIE, HAJIEKHOCTD U SHEProdPPEKTHBHOCTh

Tewma 1.3. Kpurepun 3pheKTUBHOCTH: CTATUYECKHE U TMHAMUYECKHE
[I0Ka3aTeNnH KauyecTBa yIpaBIeHNS

Tema 1.4. BiustHue BHENTHUX YCIIOBUI M HATPY30K HA BEIOOD
[1apaMeTPOB MPOEKTUPYEMOT0 YCTPOHCTBA

Tema 2.1. OcobeHHOCTH pacyéra ABUTATENICH IOCTOSTHHOTO TOKA!
BBIOOD THTIA BO30YKAeHHS (HE3aBUCHUMOT0, TIOCIEI0BATEIHHOTO,
CMEITIaHHOTO)

Tema 2.2. OnpeneneHrie HOMUHAIbHBIX TapaMETPOB: MOILITHOCTH,




HaIpsKEHUS, TOKA U CKOPOCTHU BPAILICHUS
Tema 2.3. Pacuér myCKOBBIX ¥ TOPMO3HBIX PEKUMOB TSI IBUTATEIICH
MIOCTOSIHHOT'O TOKa

Tema 2.4. IIpoexkTrpoBaHUE CUCTEM MUTAHUS U YIIPABICHUS:
peoOpa3oBaTeNd, PEryIsITOPEl HAPSDKEHUS M TOKa

Tema 3.1. BeiOop THITa aCHHXpOHHOTO IBUTATEIS: C
KOPOTKO3aMKHYTBIM WU (pa3HBIM POTOPOM

Tema 3.2. Pacu€T mycKOBBIX XapaKTEPUCTUK U BBIOOP CIIOCOOOB ITyCKa
(IpsiMOiA, 3BE3/1a-TPEYTONBHUK, YaCTOTHBIH)

Tema 3.3. TIpoekTUpOBaHNE YACTOTHO-PETYINPYEMBIX TIPUBOJIOB HA
0a3e aCHHXPOHHBIX JBUraTeNICH

Tema 3.4. OcoOeHHOCTH TTPOCKTHUPOBAHUS CHHXPOHHBIX
WCTIOJTHUTEILHBIX YCTPOWCTB: MMyCK M CHHXPOHU3AIHS

Tema 4.1. MaTemaTHueckoe MOAETUPOBAHUE JUHAMHUKH
ANIEKTPONPHUBOJA: YPABHEHUS IBMOKEHUS U DJICKTPOMAarHUTHBIE
IIPOLIECCHI

Tema 4.2. IlepexoHble NPOLIECCH B UCIIOJHUTEIBHBIX YCTPOUCTBAX:
BpeMsl OTKJIMKA, [IepeperyIupoBaHue, Koae0aTeIbHOCTh

Tema 4.3. Mcnons30BaHrE AKETOB MOACIUPOBAHUS
(MATLAB/Simulink) ans ananm3a AHHAMAYECKIX XapaKTEPUCTHK
Tema 4.4. CpaBHEeHHE MOJETUPYEMBIX U SKCIIEPUMEHTAIBHBIX TaHHBIX:
BaJIMIAIMS MOIEIHU

Tewma 5.1. KoHCTpYKTHBHBIE 0COOCHHOCTH UCTIOTHUTETHHBIX
YCTPOMCTB: KOPIYC, OXJIaKACHHUE, TOIIUITHUKOBBIE y3JIbI

Tema 5.2. TernoBoit pacuérT: onpeeieHue HarpeBa 0OMOTOK U
JOIMYCTUMBIX PEXKUMOB PadOTHI (IIPOAOIKHUTENbHBIH,
KpaTKOBPEMEHHBIH, TOBTOPHO-KPATKOBPEMEHHBIN )

Tema 5.3. CucteMbl 3aIIUTHL: OT MEPErpy3KH, eperpesa, oopbiBa
(1)33LI, TMMOHMIKCHU A HAIIPSKCHUA

Tema 5.4. 3amuTa OT BHEIIHUX BO3ACHCTBUN: ITBIIG, BJIara,
arpeccuBHbIE Cpeibl — BBIOOP CTENEHH 3amuThl [P

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

M3 Hux Ne
Ne | Tembl mpakTHUECKHX Popmbi TpynoeMKOCTb, | TPaKTUYECKOM | pa3eia
/o 3aHATHHI MPaKTHICCKIX (dac) MMOATOTOBKH, | JTUCITHIT
SaHATHH (dac) JIMHBI
Cemectp 5
1 | MHorocTyneH4arsblii PacuetHo- 4 4 2
ITyCK rpaduueckas
HCIIOJIHUTEIHHOTO paborTa.
JIBUTATEIS Penrenue 3anau
2 | Mexanuueckue PacuerHo- 4 4 3
XapaKTePUCTUKH u rpaduyeckas
MIEPEXO/IHbIC paborTa.
npoueccsl. [Tyck N/T. Pemenne 3amau
3 | MexaHnueckue PacuerHo- 4 4 5
XapaKTePUCTUKH u rpaduyeckas
MIEPEXO/IHbIE paborta.
ITPOLIECCHI. Pemenne 3amau




TopmoxeHue
MIPOTHUBOBKITIOYCHHUEM.
4 | Pacuer mepexoaHOTO Pacuyerno- 3 3 6
mpoiecca IO  TOKY rpaduueckas
npu pabora.
MHOI'OCTYIIEHYaTOM Pemenue 3anau
MyCKe
5 | Pacuer mnepexonHoro PacuetHo- 2 2 6
nporiecca o rpadudeckas
CKOpOCTH npu pabora.
MHOT'OCTYIIEHYaTOM
MyCKe
Cemectp 6
1 | UccnenoBanme PacuerHo- 4 4 2
CTaTHYECKUX u rpadudeckas
IUHAMHUYECKAX pabora.
xapakrepuctuk JIIIT Pemenwne 3agau
HB
2 | UccinenoBanue Pacuyerno- 4 4 2
CTaTUYECKUX U rpaduueckas
auHamudeckux  JIIT pabora.
I1IB Pemenune 3amaq
3 | UccinenoBanue Pacuyerno- 4 4 3
CTaTUYECKUX U rpaduueckas
auHamMudeckux AJl pabora.
Pemenune 3amaq
4 | UccnenoBanue PacuerHo- 3 3 3
CTaTUYECKUX U rpaduueckas
muaamuueckux ['TIT pabora.
HB Pentenne 3amau
5 | UccnenmoBanme PacuetHo- 2 2 4
CTaTHUYECKUX rpaduyeckas
xapakrepuctuk OT paborta.
Bcero 34 34
4.4. JlabopaTtopHble 3aHATUS
Tewmbl 1ab0opaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HanmenoBanue mabopaTopHbIx paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp
1 | HUccaenosanue CTAaTUYECKUX 51 8 8 2
JuHaMudeckux xapakrepuctuk AT HB
2 | UccnenoBanue CTaTHYECKUX H 8 8 3
nuHamuyeckux 1T T1B
3 | HccnenoBanue CTaTHYECKUX H 8 8 5




JuHaMudeckux AJl

4 | UccienoBaHue CTAaTUYECKUX U 6 6 6
muaamuueckux I'TIT HB

5 | UccnenoBanue craTH4eCKUX XapaKTEPUCTHK 4 4 6
OoT

Cemectp 6
Hccnenosanue CTATUYECKUX u 4 4 2
JUHAMUYECKUX XapaKTePUCTHK
BpaIIaroIuxcsi TpaHCHOPMATOPOB
HccnenoBanue CTaTHYCCKUX u 4 4 2
JTUHAMHYECKUX CHJILCHUHOB
Hccnenosauue CTATUYECKUX u 4 4 3
JUHAMUYECKHUX JaTYMKOB TOKa
HccnenoBanue ctaTU4ECKUX U 3 3 3
nuHamudeckux CJ[
HccnenoBanue cTaTHYECKUX XapaKTEPUCTHK 2 2 3
JATYUKOB CKOPOCTH
Bcero 51 51

4.5. BprlinonHeHHE KypCcoOBOTO MPOEKTa/ KypcoBOW pabOTHI

[lesb KypcOBOTO TMpOEKTa: 3aKpEIUICHHE 3HAHWM, pPAa3BUTUE YMEHUM W HaBBIKOB,
MOJTyYEHHBIX Ha JIEKIIMOHHBIX U Ja0OpaTOPHBIX padoTax.

YacoB npakTU4eCcKOil moaroToBku: 17

[IpuMepHBbIe TeMbI 33JJaHUI HA KypCOBOM MPOEKT npuBeeHsl B pasaene 10 PII/L.

4.6. CamocrosTenbHas paboTa 00yJaromIMuxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabnuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

Bun camocrosTensHoi# paboTh BSIZI;O’ Cewmectp 5, uac Cemectp 6, yac
1 2 3 4
M3y4eHne TeOpeTHUECKOro MaTepuana 28 14 14
quciuminHel (TO)
Kypcosoe npoektupoBanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jomamrnee 3ananue (/J13)
KonTponbubie pabotsl 3a0uHnKoB (KP3)
IToaroroBka K MpoOMeXyTOYHOMU 18 9 9
atrectrauuu (I1A)
Bcero: 46 23 23

5. Ilepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCS IO TUCITUTLINHE (MOIYITIO)




Y4eOHO-MEeTOINYEeCKHE MaTepuallbl JJIsl CaMOCTOSATENIbHOW paboThl 0Oy4YaromMXCsl YKa3aHbl B
IL.11. pa3zaenoB 6-11.

6. IlepeueHb MeYaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

HIudp/
URL aapec

bubnuorpaduyeckas ccpuika

KommuecTBo 9K3eMILTSIPOB B
oubnmoTexe
(KpoMe JIEKTPOHHBIX IK3EMILTSIPOB)

681.5
I 65

HcnonaurenbHbIe YCTpOKCTBa CUCTEM
ABTOMATUYECKOTO YIPAaBJICHUS MOCTOSHHOTO
toka [Tekcr] : ydeOHOe mocobme / B. .
[umnakos ; C.-ITetep6. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CII6. : M3a-so ['YAIIL
2008.-79 c

100

621.313
B71

DNeKTpUuuecKkrue MaluHbel. BBenenue B
3JIEKTPOTEXHUKY. MaluHbl MOCTOSHHOI'O
ToKa W TpanchopmaTopsl : yuebnuk / A. U.
Bompgek. - CII6. : IIMTEP, 2007. - 319 c. :
puc., Tabm. - (YueOHUK s BY30B). -
bubmuorp.: c. 315 - 316. - And. ykas.: c. 317
- 319. - ISBN 5-469-01380-4 : 216.00 p. -
TeKCT : HenocpeACTBEHHBIN.

W3nanme wumeer rpud  MuHucrtepcTsa
oOpazoBanuss P®. BeimymeHno B pamkax
u3narenbcko mporpammbl - "300  mydmmx
y4eOHUKOB JJIs BbICIIEH MIKOJIBI"

62-83
M-29

Onektpuueckuii mpuBon [Tekc] VYueOnoe
nocobue/ A. A. MapteiHoB C.-Iletep0. roc.
YH-T a’pokocM. npubopoctpoenus. - CIIO. :
Hzn-so I'VAIIL 2015. - 518 ¢

62

621.313
T 41

TumodeeB, Cepreit CepreeBuu (CT. TperL.).
HcnonuurenbHbie YCTpOMCTBA
AIIEKTPONPUBOIOB : y4eOHO-METOIMYECKOE
nocobue / C. C. Tumodees ; C.-Iletepl. roc.
VH-T a’dpokocM. mpubdopoctpoenus. - CIIO. :
Usn-so I'VAII, 2023

36

Tabmuma 9

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»
[Iepeuenn AIEKTPOHHBIX o0pa3oBaTeNbHbIX
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOMUMBIX JUIsI OCBOCHHUS JTUCIMILIMHBI
npuBeieH B Tabmuie 9.
— [IlepedeHp 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

pecypcoB nH(pOpPMaITMOHHO-

URL anpec

HaunmenoBauue

https://pro.guap.ru/

TE€YeHHe yueOHOro cemecTpa

Matepuansl a7 BBINOJHEHUS J1a0OpaTOPHBIX, MPAKTUYECKUX U
KypCOBBIX paboOT, BapHaHThl s WX BBIIOJHEHHS, a TaKxKe
AIIEKTPOHHBIN JIEKIIMOHHBIM MaTepuan MO JUCHUIUIMHE pa3MelaroTcs
BHyTpu OUOC TI'YAIl «MuTerpupoBanHas  cpega OOy4YeHHs» B

https://Ims.guap.ru

TeCTI/IpOBaHI/I}I JJId TIPOBCACHUA KOHTPOJIBHBIX pa60T, a TaKXKC IJId



https://pro.guap.ru/

NPOBEJCHUS IPOMEXKYTOYHOH aTTeCTallMM pPa3MEmaloTCs B CHCTEME
quctanionHoro ooydenus 'Y Al B Teuenue yueGHOro cemecTpa

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOrO 0OECHEUeHUs, HCIOIB3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOTrO Mpoliecca MO AUCLUIIUHE.
[lepedyeHp UCIONB3yEeMOTr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

OnexktpoHHas MH(popManmoHHO-oOpa3oBatenbHass cpenpa ['YAIl «MHTerpupoBanHas
cpena ooyuenus» (https:/pro.guap.ru/) pazpadborana corpyaaukamu ['Y AIl (BBeneHa B
skcruryaTaruio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeueHs Moayiei u
uX (QYHKIIMOHAILHOE Ha3HAUCHKE U3JI0XKEHBI 110 cchike https://guap.ru/it/system/iso

OdunmnanpHblii  caidlT oOpaszoBarenbHOW  opraHm3aimu B cetdn  «MHTepHET»
2 (https://guap.ru/), paspaboran corpymHukamu ['YAII (BBemeH B 9SKCIUIyaTaluio
ITpukazom I'VAIT ot 23.03.2023 Ne 05-145/23)

MathWorks MATLAB (morosop I'VAII, urdopMmariust o JUICH3UHA TPEACTABICHA 110
ccpuike https://guap.ru/it/system/iso/po)

4 LibreOffice 5 (JIunensus LGPLVv3)

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne n/n HanmeHnoBanue
OnektpoHHbld Katanmor OmbOnmorekn ['YAIT ¢ moctymom k 0a3e MONHOTEKCTOBBIX
1 uznanmii (https:/lib.guap.ru), noctyn vepe3 JUYHBIA KaOMHET 4MTATENs OUOIMOTEKH
I'VAII

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHMe cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH )
MynsTuMeuiiHAS JCKITMOHHAS ayJUTOPUS:

CHeHI/IaHI/ISI/IpOBaHHaSI MG6€HB; TEXHUYCCKUC CpeacTBa
OGy‘ICHHH, CJIy’Kalue JJIA MMpEaACTaBJICHUA y‘-IC6HOI>i

1 nHpopManun 00JbIII0M ayJIATOPHH; Habop
JI€MOHCTPALIMOHHOTO 000PYI0BaHMS.
ObecneueH JOCTYTI B AJIEKTPOHHYIO
nHpopMalMOHHO-00pa3oBarenbHyo cpeny ['VAIL mo Touke
noctyna Wi-Fi.
JIaGoparopusi KOMIIBIOTEPHOTO MOAETHPOBAHUS: 21-12, 21-13 (yn.
2 — chOenuaJn3upoBaHHas MeOeIb; bonbmiass Mopckas,

— TEXHMYECKHE CpelICcTBa OOyYeHHs, CHyXKalue  JUIs .67, mut. A)



https://guap.ru/it/system/iso/po
https://lib.guap.ru/

MpeACTaBICHUS yaeOHOI nHpopManuu; TaHeIb
MHTEpPaKTHUBHAS/ TEIEBU30D;

JlaGopaTopHoe oGopynoBanue: [I9BM — «Mecto pabouee
aBTOMATHU3UPOBAaHHOE» — 13 mmiT.

Obecrieuen JOCTYII B AIEKTPOHHYIO
uHpOpMaIMOHHO-00pa3oBarenbHyto  cpeny [YAIL  mo
JIOKAJIbHOM BBIYMCIUTEIBHOM CETH.

Crenuanu3upoBaHHas  J1abOpaToOpust «McnionHUTENbHBIE
3 | ycTpoiicTBa cHCTEM YIPABICHUA»:
— CTeH bl 1abopaTopHblie — 7 IIT.

21-06 (yn. bonpmias
Mopckas, 1.67, nut. A)

[TomerneHue s caMOCTOSTENIbHONW padoThl, MHTEepHET-Ki1acc.
CrneuunanusupoBanHasi Me0Oelb, BOZMOXKHOCTh MOAKIIOUEHUS K
cetn «/HTepHET» U OCTYN B AJICKTPOHHYIO MH(pOopManuoHHO- | 12-16 (yn. Bonbimas
obOpasoBarenbHyto cpeny opranm3anuu. 10 IIK, Ilpuntep | Mopckas, 1.67, mut. A)
nazepusrii HPLJP4515n, Ilpuntep HP LaserJetEnterprise 600
M602dn.

[Tomemenue AJis caMOCTOSATENBHON PaOOThI OOYYAIOIIUXCS -
UuranpHeii 3aym OuOmmorekn ['YAIIL: cnernumanu3upoBaHHas
Me0elb; epcoHaIbHbIE KOMIIbIOTEPHI — 10 1mIT.,

o0ecrieyeH JOCTyn B  JJIEKTpPOHHYIO  HH(opmanuoHHO- | 22-19 (yn. Bonbinas
o0pa3oBaTeIbHYIO cpeny I'VAII o JoKanpHOM | Mopckast, 1.67, uT. A)
BBIUHUCIUTENBHON ceTu u Touke aoctyna WiFi, a Takke K
3JIEKTPOHHO-OMOIIMOTEYHBIM cHUcTeMaM, pedepaTtuBHOil 0aze
JAHHBIX Scopus; KonupoBalibHbIN anmnapaTt Kyocera KM2035.

10. Onenounsle cpeacTBa AJs NPOBEIEHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOHN aTTECTAIINU

Bug HpOMe)KYTOQHOﬁ aTTeCTallnun Hepequb OICHOYHBIX CPCACTB

DK3aMeH TecTrl.

OKcrepTHas OLEHKa Ha OCHOBE TPeOOBaHUII K

Beinonnenue KypcoBoro npoexkTa
COJICPKAHUIO KYPCOBOT'O MPOEKTA.

[Ipumeuanne: *sx3aMeHaIOHHBIE OMIIETHI (POPMHUPYIOTCS HA OCHOBE BOTIPOCOB U 3a7a4 Tabiuis! 15.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHkH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

OrreHKa KOMITETEHITUHN

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHLIMA
5-0aiubHas mKana P P (popwrpo

OO0yyvaromuiics:

— TIIyOOKO M BCECTOPOHHE YCBOMJI MPOTPAMMHBIN MaTepHaT,

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIHLHO U TPAMOTHO €TI0 M3JIaracr;,
COTJINYHOY — ONHUpasiCh Ha 3HAHHUS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
«3a4TEHO» TECHO CBSI3BIBAET YCBOCHHBIC HAyYHBIE MOJIOKEHHUS C MPAKTHYECKON
NESATEIILHOCTHIO HAIPABIICHHUS;

— yMes10 000CHOBBIBAET M apTYMEHTHUPYET BBIJIBUTACMBIC HM HJICH;

— JIeJIaeT BBIBOABI M 000OIIEHHUS;




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapakTepucTuka c(hopMHUPOBAHHBIX KOMIIETEHIIUHA

— CBOOOJIHO BJIAJICET CUCTEMOM CIICIIUATM3UPOBAHHBIX HOHSITI/II/I.
— NpaBWIbHO BBIOIHWI OT 90% 10 100% TecToBBIX 3aIaHA

(XOPOLIO»
(Ga4uTCHO»

OOyyJarommiics:

— TBEPAO YCBOWJI IPOrPAaMMHBIN MaTepHall, IPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, ONMMPasCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOGHHBIE 3HAHUS C MPAKTUYECKOU EATEeIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET HayYHBIC MTOJIOKEHNS,

— JIeJaeT BBIBOJIBI U 0000IIEHMS;

— BJIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TIOHITH.

— npaBWIbHO BBIOJIHWI OT 70% 10 89% TeCTOBBIX 3agaHuil

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— 00y4YaIOLIUICS YCBOMII TOJIBKO OCHOBHOHM MPOrPaMMHBIN MaTepuall,
[0 CYIIECTBY W3JIaraeT €ro, ONMUpasch HAa 3HAHUS TOJILKO OCHOBHOM
JTUTEPaTYPHI;

— JIOITyCKAeT HECYIECTBCHHBIC OIUOKN U HETOYHOCTH;

— HCIIBITHIBACT 3aTPYJHCHHUS B IMPAKTHUYECKOM TPUMCHCHUU 3HAHUH
HaIPaBJICHUS;

— c11abo apryMEeHTHPYET HayYHBIC TTOJIOKCHUS,

— 3aTpyJHSIETCS B q)opMyanOBaHHH BBIBOJIOB M 000OIIEHHI;

— YaCTUYHO BJIaJICET CHCTEMOM CIIenaIn3uPOBAHHBIX HOHHTI/II/I

— IPaBUWJIHLHO BRIMOJIHIWI OT 51% 10 69% TecToBBIX 3aaHui

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

— 00y4JaroUMiics HE YCBOWJ 3HAYUTEIBHOH YacTH MPOrPaMMHOTO
Marepuana;

— JONyCKaeT  CYIIECTBEHHBbIE  OMMOKM W  HETOYHOCTH  IIpU
paccMOTpeHHH TPoOIeM B KOHKPETHOM HalpaBJICHUH,

— MCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHMIA;

— HE MOXET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKEHMUS,;

— He (OpMYJIHMPYET BHIBOJOB U 0000IICHUH.

— IPaBUJILHO BBIMOJIHWI MeHee S 1% TecTOBBIX 3ajaHuii

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHbl B Tabuie 15.

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

Ko
No /it [Tepedyens BompocoB (3a1au) 115 IK3aMeHa A
UHIMKaTopa
Y4eOHbIM MJIAHOM HE IPETYyCMOTPEHO [1K-5.3.1
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Kon
Ne n/m [lepeuens BonpocoB (3a7a4) amns 3a4dera / qudd. 3adera
p P (sana) 1 D WHAWKATOpa
Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

HCpG‘ICHB TEM JIS BBINIOJIHCHUS KYPCOBOTO HpOCKTa/ KprOBOI‘;I pa6OTBI MMPEaCTaBJICHBI B

Tabnuie 17.

Tabmuua 17 — IlepeueHb TeM /7151 BHINOJIHEHUsI KYPCOBOT'O MMPOEKTa / KypCOBOM pabOThI

No /1t

[IpumepHBIii nepedeHb TeM ISl BBIMOJIHEHUS KYPCOBOTO IPOEKTa/ KypCcOBOit

paboThI

ITpoexkTrpoBaHue IBUTATEISI IOCTOSIHHOTO TOKa 3 KBT




Bonpockl i1 mpoBeneHHs MPOMEXYTOYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHIUKaTOpa

1

1 tum) 3agaHre KOMOMHUPOBAHHOTO THIA C BBIOOPOM OJHOTO BEPHOTO
OTBETAa U3 YETHIPEX MPEIOKEHHBIX U 000CHOBaHHEM BHIOOpA.
Wucrpykuus: IlpounTtaiitTe TEKCT, BBIOEpUTE IpaBWIbHBI OTBET U
3aMUIIUTe apryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETA.
Kaxkoe u3 nepednciieHHbIX YCTPOUCTB SIBISIETCS TPUMEPOM
HCIIOJIHUTEJIBHOTO YCTPOUCTBA C IMHEHHBIM JBUKEHHEM, PA0OTAIOIIEr0
Ha AJICKTPOMArHUTHOM MpUHIUIIE?

1. ACHHXPOHHBII IBUTATENH C KOPOTKO3aMKHYTHIM POTOPOM

2. ITHEeBMOIMIMHIP JBOWHOTO ACHCTBHS

3. CoeHOMOHBINA KIallaH

4. CUHXPOHHBIN JABUTATEIb C SBHOMOJIIOCHBIM POTOPOM
Ortser:- 3)

[IK-5.3.1

2 tun) 3ajaHue KOMOMHHMPOBAHHOI'O THIIA C BbIOOPOM HECKOJBKHX
BapUaHTOB OTBETa M3 MPEUIOKEHHBIX M Pa3BEpHYTHIM OOOCHOBaHHEM
BBIOOpA.
Wnctpykuus: Ilpounraiite TekcT, BblOEpUTE NpaBUIIbHbIE BapUaHTHI
OTBETA U 3allUIINTE aPTyMEHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
Kakue u3 nepeduncieHHbIX XapaKTEPUCTUK IPUCYIIH JBUTATEIII0
IIOCTOSIHHOT'O TOKa HE3aBUCHUMOT0 BO30YX1eHUs?
1. MexaHnndeckas XxapakTepUCTHKa — KECTKas, IOYTH
TOPU30HTANIbHAS
2. Tlpu oOpsiBe 1IenH BO30YX/I€HHUS BOZMOKEH aBapUIHBIN peskum
«pa3HOC»
3. BbICOKMIT MyCKOBOM MOMEHT MPU HU3KUX CKOPOCTSIX
4. CxopocCTb BpallleHHs IPAaKTUYECKU HE 3aBUCUT OT Harpy3KH
Ortsert: 1 n 4.

3 tum) 3agaHue 3aKPHITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBHS.
WNucrpykuusa: IlpoumTtaiiTe TEeKCT M ycTaHOBHTE cooTBercTBHE. K
KaKJIOW  TMO3WIMH, JaHHOW B  JIEBOM  CTOJIOIE, mMoa0epuTe
COOTBETCTBYIOLIYIO MO3UIIMIO B IPaBOM CTOJIOLIE.

CTaHOBUTE COOTBETCTBUE MEXIY TUIIOM JIBUTATENS U €r0 XapaKTepHOU
MEXaHUYECKON XapaKTEPUCTUKOM.

Jleblii cronben (nBurarens)  [IpaBblil cronben (XapakTepHCTHKA)

A) AIIT nezaBucumoro 1) Msrkast, pe3Kko najaaromiasi mpu
BO30OYKICHHSI YBEJIIMYEHUHU HArPy3KH

b) AIIT nocnenoBarenbHOrO

2) XKécTkas, OYTH rOpU30HTAIbHAS
BO30OYKICHHSI

3) C runep60anuecKoi 3aBUCUMOCTHIO

B) AcuHXpOHHBII 1BUTATENH
CKOPOCTH OT MOMEHTa

4) AGCOTIOTHO KECTKAsI, CKOPOCTh HE

I') CuHXpOHHBIN JBUTATETH
3aBUCHUT OT Harpy3KH

OTtBeT:
A-2
b-1




B-3
r-4
4  tun)  3amaHue  3aKpHITOrO  THMA  HA  yCTAHOBJICHUE
I10CJIEI0BATEIbHOCTH.

Wnctpykuus: [IpounTaiite TEKCT M YCTaHOBUTE IMOCIEIOBATENBHOCTD.
3anuuuTe COOTBETCTBYIOLIYIO IIOCIEAO0BAaTENIbHOCTh OyKB  ClleBa
HaIpaso.

YcTaHOBUTE IPABUIIBHYIO MOCIEI0BATEIILHOCTD 3TAIOB ITYCKa
CUHXPOHHOTO JIBUTATEJsl METOJI0M ACHHXPOHHOTO IyCKa. 3aluIInTe
OTBET B BHJIE MOCIIEA0BATEILHOCTH OYKB CJIeBa HAIPaBO.

A) Ilomava HampspKeHHUSt HA 0OMOTKY CTaTOpa OT CETH

b) BeiBox aBUrartess Ha CHHXPOHHYIO CKOPOCTh (ckoJbxkeHue s—0)
B) Bxirouenue nutanust 0OMOTKH BO30YKJICHHSI TOCTOSTHHBIM TOKOM
I') Hauano Bparmienust potopa 3a c4€T MyCKOBOTO MOMEHTA
KOPOTKO3aMKHYTOM 0OMOTKH

OrTBer:
A—-TI'—->b—>B

5 tun) 3agaHue OTKPBITOrO TUIIA C PA3BEPHYTHIM OTBETOM.
Wucrpykupmsa:  Ilpouwrtaiite TEKCT M 3alULIMTE  PAa3BEPHYTHIN
00OCHOBAHHBII OTBET.

OOBsicHUTE, TOYEMY 3aNPELEH MTyCK JBUTaTelIs IOCIEI0BATEIBHOTO
BO30YKJIEHHS Ha XOJIOCTOM XO/y WM C OYEHb MaJIOW Harpy3KoH.
[IpuBenure puznyeckoe 060CHOBAHUE U BO3MOXKHBIE ITOCIIE/ICTBUS.
Ortger:

ITyck nBuratesns nocie0BaTeIbHOT0 BO30YX/I€HUS Ha XOJIOCTOM X0y
KaTeropu4ecKy 3anpeniéH u3-3a pucka BOSHUKHOBEHHUS aBapHITHOTO
pEXKHMMa, HA3bIBAEMOTO «PAa3HOCY.

®duznyeckoe 000CHOBAHUE:

B aBuratene nocnenoBaTenbHOTO BO30YXIEHHSI 0OMOTKA BO30YXKIEHUS
BKJIIOUEHA T0CTIEI0BATENIBHO C SIKOPEM, IIOITOMY TOK BO30OYxaeHus |
paBeH TOKYy sikopsi |la. MarauTHeli notok @ MponopuuoHaieH TOKY:
®~|. IIpu mMasoit Harpy3Ke TOK SKOpsl O4€Hb MaJl, CIEJ0BATENBHO,
MarHMTHBIN MIOTOK PE3KO YMEHbBILAETCS.

CxopocTh BparieHus onpeaensiercs GopMysoun:

n~o®U

IIpu ymensiennn @ 3HaMEeHATENb CTPEMUTCS K HYJIIO, @ CKOPOCTh
CTpEeMHTENIbHO Bo3pacTaeT. B Teopun — 1o Oeckoneynoctu. Ha
MpaKTUKE — J0 3HaYEHUH, IPU KOTOPBIX POTOP pa3pyliaeTcs OT
[IEHTPOOEIKHBIX CHUIL.

1 tun) 3aganue KOMOMHHPOBAHHOTO THUIIA C BBIOOPOM OJIHOTO BEPHOTO
OTBETa U3 YETHIPEX MPEUIOKEHHBIX U 000CHOBaHHEM BbIOODA.
Wuctpykuus: Ilpounraiite TekcT, BBIOEpUTE NPAaBUIBHBIM OTBET W
3aMUIIUTe apryMEHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA.
Kaxoii 13 nepeuncieHHbIX TUIIOB UCIIOJIHUTENBHBIX MEXaHU3MOB
HauboJee NPeAnoYTUTENICH ISl IPUMEHEHHS B B3pBIBOOIIACHOI cpejie,
I'/I€ 3alIPEIIEHO UCIIOIb30BAaHHUE IIEKTPUUECKUX YCTPOMCTB?

1. DnexTpoaBurareiab MOCTOSTHHOTO TOKA

2. TunpaBnuyecKuil MUIUHID

3. TlmeBMaTmyecknii MeMOpaHHBINH TPUBOT

[IK-5.B.1




4. ACUHXPOHHBIH JABHIraTEb C YACTOTHBIM IPEe0Opa3oBaTelieM
Ortger: - 3)

2 tun) 3azaHue KOMOMHHMPOBAHHOI'O THIMA C BBIOOPOM HECKOJIBKUX
BapUaHTOB OTBETa M3 MPEUIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBAHHEM
BBIOOpA.

Wuctpykuus: Ilpounrtaiite TeKcT, BbIOEpUTE NpPaBUIIbHBIE BapUAHTHI
OTBETA U 3aIIUIINTE APTyMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETOB.
Kakue u3 nepeuncieHHbIX TpeOOBaHUN IPEIBABISIOTCS K
UCIIOJIHUTEJIbHBIM YCTPOICTBAaM B cucTeMax aBToMaTuku? Beibepure
TPH IPABUIBHBIX YTBEPKIACHUS.

Bricokas 3HEproéMKOCTh

BrIicokast TOUHOCTh MO3UMLIMOHUPOBAHUS

beicTponelicTBuE U Malloe BpeMsl OTKIIUKA

ITpocToTa KOHCTPYKIIMU U PEMOHTOIIPUTOTHOCTD
5. Bo3MoxHOCTB paboThI €3 00paTHOH CBSI3U

Ortser: - 2, 3, 4.

el el

3 tumn) 3agaHue 3aKPHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBHS.
Wuctpykuusa: IlpounTaiite TeKCT U ycTaHOBHTE cooTBeTcTBUE. K
KOKIOW  TO3WIHH, JaHHOW B  JIGBOM  cToiOIle, MoaOepuTe
COOTBETCTBYIOIIYIO MO3UIIMIO B IIPABOM CTOJIOIIE.

VYcraHoBUTE COOTBETCTBUE MEXKAY TUIIOM HCIIOJIHUTEIIBHOTO MEXaHU3Ma
Y €r0 TUIIMYHBIM IPUMEHEHUEM.

JleBb1it cToNOEI] (MEXaHHM3M) [IpaBebrii cTonber (MpUMEHEHHE)

N 1) YupaBieHue 3acliOHKaMH B
A) MoOMEHTHBIH IBUTATEIb ) Yip

BEHTHUJISIIIAH
b) I[TaeBMomnpuBOI 2) [Ipsimoii mpuBO B
MeMOpaHHBIH pOOOTH3HPOBAHHOMN PYKE

B) Dnexrpoasurarens c N N
3) [logbém TsDKENTOTO TPy3a HA KpaHe
pPELYKTOPOM

4) TToBOpOT aHTEHHBI C BLICOKOH
I') I'mppoumnusap ) p

TOYHOCTBIO
OTBeT:
A-4
b-1
B-3
r-2
4 THIT) 3amanne 3aKpBITOTO THIIA Ha YCTaHOBJICHHE

MIOCJIEI0BATEIBHOCTH.
Wucrpykuus: IIpounTaiiTe TEKCT M yCTAaHOBUTE IOCJIENOBATEIBHOCTD.
3anumuTe COOTBETCTBYIOIIYIO IIOCTEIO0BAaTENbHOCT, OyKB  ClieBa
HaIpaso.

VYcTaHoBHUTE MPABUIIbHYIO TIOCIIEI0BATENBHOCTh 3TAIIOB TEINIOBOTO
pacuéra UCIIOJIHUTEIBHOIO YCTPOMCTBA. 3alUIINTE OTBET B BUIE
MOCJIEI0BATEIBHOCTH OYKB.

A) OrmpenienieHue TOMyCTUMOTO MTPEBBIIIEHUS TEMIIEPATypPbl 0OMOTOK

b) Pacuér nmotepp MOILITHOCTH B aKTHBHBIX JIEMEHTaX (0OMOTKaX,
KOHTaKTax)

B) Bri6op kiracca HarpeBOCTOMKOCTH H3OJISIITIH

I') CpaBHeHue pacu€THON U JOIYCTUMOM TeMIIEpaTyphl, BBIBOJI O
paboTOCITOCOOHOCTH




OtBeT:
B—-A—->b—>T

10 5 Tum) 3aaHue OTKPHITOTO THIIA C PA3BEPHYTHIM OTBETOM.

WNucrpykuumsa:  IIpouwraiite TEKCT MW 3alMIIUTE  Pa3BEPHYTHIN
00OCHOBaHHBII OTBET.

OOBbsicHHTE, 3a4€M B IPOCKTUPOBAHUH UCTIOJTHUTEIBHBIX YCTPOUCTB
ucrnonb3yercs moaenupoBanue B MATLAB/Simulink. Kakue npomeccsl
MO>KHO CMOJICTUPOBATh, U KaKUE MPEUMYIIECTBA 3TO AAET 110
CPaBHEHHIO C HATYPHBIMH UCTIBITAHUSMU?

Ortser:

Monaemuposanre B MATLAB/Simulink urpaer xiroueByro pojib Ha
3Tare MPOEKTUPOBAHUS HUCIIOJHUTEIBHBIX YCTPOMCTB, TaK KaK MO3BOJISIET
aHAJTM3UPOBATh TUHAMUYECKHE TIPOIIECCHI JI0 U3TOTOBICHHS
¢usnveckoro odbpasua.

YTo MOXKHO CMOJICIIUPOBATH:

. IlepexonHble npolecchl pU MyCKe, TOPMOKEHUHU, U3MEHEHUH
Harpys3kKu.

. Peakuuro cucreMbl Ha ynpaBiIsIONIMe CUTHAIBI (HapUMep,

[N 1-perynsrop).

. MexaHuuyecKue 1 3JeKTPOMarHUTHbIE XapaKTePUCTUKU
JBUTATEJIS.

. Bnusinue napameTpoB (CONPOTUBIEHUE, UHAYKTUBHOCTh, MOMEHT
MHEPLUH) Ha TIOBE/ICHUE CUCTEMBI.

. Y CTONYMBOCTB M KAYECTBO PEryJIMPOBaHUS

(mepeperynupoBaHue, BpeMsl IePeX0oaHOr0 MpoIecca).

CucTema OlleHUBaHHS TECTOBBIX 3a/IaHUIA:

1 tum) 3agaHue KOMOMHHUPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOIO OTBETAa M3
YeThIpeX TPEJIOKEHHBIX M OOOCHOBAaHHWEM BHIOOpA CUMTAETCS BEPHBIM, €CJIH TPABHIBLHO
yKa3aHa IHuQpa U MpHUBEJCHbl KOHKPETHBIE apryMEHThl, HUCIOJb3yeMble NPH BBIOOpE OTBETA.
[TonHoe coBmazeHWE ¢ BEPHBIM OTBETOM OlleHHMBaeTcs | 0OauioM, HEBEPHBIM OTBET HJIM €ro
orcytcTBUe — () OaIOB.

2 tun) 3ajaHue KOMOMHUPOBAHHOIO TUIA C BBIOOPOM HECKOJIBKHX BapUaHTOB OTBETA U3
NPEUIOKEHHBIX U pa3BEpPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3aHbl UQGPHI ¥ TPUBEIEHBI KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TIPU BBEIOOpE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OLlEHMBAeTCs | 6auioM, eciau AOMYyLeHbl OMUOKH WIIN
OTBET OTCYTCTBYeT — () OasuioB.

3 tun) 3agaHuMe 3aKpBITOTO THUMA HAa YCTAHOBJIEHHWE COOTBETCTBHSI CUMTAETCS BEPHBIM,
€CIIM yCTAaHOBJICHBI BCE COOTBETCTBHSI (ITO3UIMM W3 OIHOTO CTOJIOIA BEPHO COMOCTABIIEHBI C
HO3ULUSAME Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHbIM OTBETOM olleHuBaercs 1 Oamnom,
HEBEPHBIN OTBET HIIU €r0 OTCyTCTBHE — () OaioB

4 tun) 3agaHue 3aKpHITOTO TUIA HA YCTAHOBJIEHHE IOCIEI0BATEIBHOCTH CUUTAETCS
BEPHBIM, €CIIM TPaBUJIBHO yKa3aHa BCs mocienoBarenbHOCTh mudp. [lomHoe coBmameHue c
BEPHBIM OTBETOM OIIEHHMBaeTcs 1 OaisioM, eciii JOMyIIeHbl OIMOKU WK OTBET OTCyTcTBYeT — 0
0asuIoB.

5 tumn) 3amaHue OTKPBHITOTO TUMA C Pa3BEPHYTHIM OTBETOM CYHMTAETCS BEPHBIM, €CIH
OTBET COBIAJAET C JTAIOHHBIM IO COACP)KAHUIO W TONHOTE. [IpaBMIIBHBI OTBET 3a 3a/aHue
OlLleHHBaeTCs B 3 Oaiua, €Ciii JOIMyIIeHa O/IHA OMIMOKa \ HETOYHOCTb \ OTBET NMPABUIIBHBIN, HO HE
noJHBIA — 1 6asut, eciu gomyiieHo Oonee 1 omuOku \ OTBET HENPaBHIBHBIH \ OTBET OTCYTCTBYET
— 0 6annos.




[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a0YHOU (OPMBI
00ydJeHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHHMS KOMIICTCHIIMHA, COJEpXKarcsi B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOYHON aTTeCTaluu 00y4JaromuXcs
'VAIL

11. Meroaudeckue yKa3aHus Uil 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. MeTtoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHUIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHue COBpEMEHHOM JieKUuU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO WH(GOPMAIMIO MO TEME, a B OCBOCHHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEHIIMX
JOCTHKEHUI HayyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3aLMOHHYI0 U UHPOPMALMOHHYIO QYHKIUH. JIeKIHs packpblBaeT NOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUdA, €€ NpoOJeMbl, JAaeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETY U
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsIBJIEHHE HEOOXOMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON PabOThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HayuyuTbCs METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3iIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEN  ClaliioB U
UCIIOJIb30BaHUEM pa3laTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKUX JUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa NpeaocTaBiIeHUs JEKIMOHHOTO MaTepraIa:

— TIOCTAaHOBKA 3aJayu;

— OCHOBHBIE CBEJICHUS 110 TEME JIEKLIUU;

—  pe3ynbTaThl U BHIBOJBI.

11.2. Meroauueckue ykazaHusi 1jsi 00y4aroLIuXcs 10 Y4acTHIO B CEeMUHApax
Y4eOHbIM MJIaHOM HE TIPETyCMOTPEHO




11.3. Meroauueckue yka3aHus Ui OOYYAIOUIMXCS MO TMPOXOXKACHUIO TMPAKTHUECKUX
3aHATHH (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIuHe)

[IpakTuyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3amuu y4eOHOTO
nporiecca, 3aKIIYaoNIasics B BBITOJTHEHHNA 00YYaIOUIMMHUCS IO/ PYKOBOJICTBOM ITPETIOIaBaTels
KOMILJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JVCIATUTMHBL, IPUOOPETEHMS] YMCHUN M HABBIKOB, OIBITA TBOPYECKOM IS TEIHHOCTH.

Lenbr0 IPaKTUYECKOTO 3aHATHUS ISl 00yYaroIIerocs siBIsSETCS NPUBUTHE OOYUYaIOIIMMCS
YMEHUH M HaBBIKOB MIPAKTUYECKOH JIEATSILHOCTH 110 U3y4aeMOU JUCIUTUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIUMCS PAKTUIECKUX 3aHATHI:

— 3aKpeIUIeHHE, YIiayOJIeHWe, pacIIUpeHUe M JeTalu3alis 3HAHWWA TPH PEIICHHH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[IO3HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBINUICHUS,
TBOPYECKOH aKTHBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YECHUS KOHKPETHOW y4ueOHOM
JVICIIUTUTAHEI,

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIONYYECHHBIX 3HAHHHA JUIS
BBITTOJIHCHHYSI 33 IaHHIA;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaIbHON (popm
00y4eHusI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM
Metoauyeckue yka3zaHuss U TpeOOBaHUSA K MPOBEIACHHUIO MPAKTUYECKUX 3aHATHIMA
MIPUBEJICHBI B CIICAYIONINX NCTOYHUKAX:
1. Tumodeen, Cepreii CepreeBuy (ct. mpemn.). VcmoaHUTenbHBIE YCTpPOICTBa
JIEKTPOTIPUBOOB : ydeOHO-MeToamueckoe nocodue / C. C. Tumodees ; C.-Ilerep6. roc. yH-T
a’pokocm. pubopoctpoenus. - CIIO. : M3a-so I'YAIL, 2023

11.4. Meroauueckue ykazaHus A OOYyYaroIUXCs MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIIMOHHOW XapaKTEPUCTHUKOW 0OO0ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoeinonHenue nabopaToOpHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecIeunBarONNM PELICHUE CIEAYIONINX OCHOBHBIX 33124 00yJaromerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JJaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, pa3BUTHE W JIETAM3allUsl TEOPETHUYECKUX 3HAHUM, MOJYyYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAINH [0 N3y4aeMOH JTHUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajanuie u TpeOOBaHUS K MPOBEACHUIO Ja0OPATOPHBIX PadoT
3ajanus U TpeOOBaHUS K MPOBEIEHUIO JTa00paTOPHBIX PadOT MPHUBEACHBI B CIEAYIONINX
UCTOYHUKAX:
1. Tumodeen, Cepreii CepreeBuu (cT. mpemn.). VcnoaHHUTeNbHbIE YCTPOHCTBA
AJIEKTPOIPUBOJIOB : yueOHO-MeToamueckoe mocooue / C. C. Tumodeen ; C.-
[TetepO. roc. yH-T a3pokocMm. ipubdopoctpoenus. - CII6. : M3x-so I'YAIL, 2023
Crpykrypa u hopma oTuera 0 1abopaTopHOil paboTe




Otuer o nmabopatopHOil paboTe MMeeT (GOpMy THUIEPTEKCTOBOTO JOKYMEHTA, COJAEpIKaIlero
3alaHle Ha Ja0OpaTOPHYIO paboTy, KpaTKhe TEOPETHYECKHUE CBEACHHS IO TeMe paloThI,
OMHCAaHHE CXEM M AJITOPUTMOB, HCIIONb30BAaHHBIX TPU BBIMOJIHEHUH PaOOTHI, PE3YIbTaThI
BBIYHMCIIUTEIIFHBIX YKCIIEPUMEHTOB B BHJE IpadMKOB (AMarpaMmm), a TakKe BBHIBOABI 110 UTOTaM
IpO/IeTaHHOM PaboTHI.

TpeboBanus K 0hOPMIICHHIO OTYETA O J1A0OpPaTOPHOM padoTe

OT4er JO/DKEH COJEp)KaTh TUTYJIBHBIA JIUCT, a €ro COJEP)KaHHWE JOHKHO OBITh O(OPMIICHO
corimacao 'OCT 7.32 — 2017.

HopMmaTtuBHas mokymeHTarus, HeoOxoauMmas il oGopMIICHHUs, NMPUBEJICHA HA JJICKTPOHHOM
pecypce I'VAIL https://guap.ru/c/regdocs/docs/nir

11.5. Meroauueckue yka3aHus i 00y4aromuXcst O BHITOJHEHUIO KypCOBOTO MPOEKTa/
KypCOBOi1 pabOThI

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS y 0OYUAIOLIMXCS OTBITA
KOMIUIEKCHOTO pellleH!s] KOHKPETHBIX 3a/1a4 MPOPeCcCUOHANIBHOMN JAeITeIbHOCTH.

KypcoBoii mpoekT/ paboTta mo3BoJisieT 00yJaromemMycs:

CTpyKTypa NOsICHUTENILHOU 3aICKU KYPCOBOW PabOThI

[TosicHuTenpHas 3amKucKa KypcoBOil pabOTHI TOJIKHA COJEPKATH:

— TUTYJIbHBIN JIHCT,

— UCXOJHBIC JIaHHBIE JJI1 BBINOJIHEHUS pPAOOTHI COTJACHO WHAMBUAYAIBHOMY
BapHaHTYy,

— OTJIaBJICHUE,

— BBEJICHUE,

— OCHOBHYIO YacTbh,

— 3aKIJIIOYEHUE,

— CIIUCOK HMCTIOJIb30BAaHHOM JINTEPATYPHI.

TpeboBanusa kK 0hOPMIIEHHIO HOSICHUTEIHHON 3alIMCKN KYPCOBOH pa0OTEI
HopmatuBHas nokymeHTanus, HeoOXoaumas mansi odopMmieHHUs, TMpHUBEICHA Ha
anektpoHHOM pecypce I'YAIL: https://guap.ru/c/regdocs/docs/nir

MeTtonnyeckue yka3aHus 110 BBIIOJIHEHUIO KypCcOBOW paOOThI PUBEIEHBI B N3/1aHUU:

[TpoekTHpoBaHUE AIEKTPUUYECKUX MAIIWH MOCTOSHHOTO TOKa: y4el.-MeToJ]. mocobue /
N.b. buprokos, C.C. Tumodees, C.C. Tumodeen, H.B. Pemernukoa. — CII0.: - CII6.: T'YAII,
2025. - 126 c.

11.6. Meroauueckue ykazaHus UIsi OOYJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboTHI

B xone BbIMOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarOUIUICs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ TP METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

B mporecce BBIOTHEHHS CaMOCTOSTENLHOW paboOThl y oOywaromerocss (popMHpyeTcs
1enecoo0pasHoe MIaHUPOBaHUE PabOUero BpeMeHU, KOTOPOE MO3BOJISIET €My pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

OCHOBHBIMU  METOJUYECKHMMH MaTe€pHalaM{, HANpPaBISIOMIMMUA  CaMOCTOSITENIbHYIO
paboTy o0ydaromuxcs, SABISAIOTCA UCTOYHUKH U3 MEPEYHs MEeYaTHBIX U AJEKTPOHHBIX Y4EOHBIX
u3/laHull, ykasaHHbIXx B Tabnuue 8. Kpome »3Toro, oOydarommuiics MOXET MOJIb30BaThCS
3JIEKTPOHHBIMHU pecypcaMu, yKa3aHHBIMH B Tabmumax 9 u 11.



11.7. Meroauueckue ykazaHus [Uis OOy4aomUXcs MO MPOXOXKICHHIO TEKYIIETo
KOHTPOJISI YCTIEBa€MOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4arouuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIeNIbI0 OILICHMBAHMS XO0Jla OCBOCHUS
JUCLUIUINHBI.

Texymmit koHTpoab ycreBaemoctu (TKY) ocymiecTBisiercs myTeM NpOBEICHUS IBYX
KOHTPOJILHBIX PabOT B CEMECTPE, a TAK)KE MyTEM OILEHKHU BBIIIOJIHEHUS JIAOOPaTOPHBIX paboT.

B cmygae HeBwimonHeHuss ycinoBuii TKY  oOydarommiics mpu  MNPOXOXKIACHUH
IIPOMEXYTOUHOM aTTECTAIl[MM HE MOKET IOJYYUTh OLIEHKY BBILIE, YEM «YIOBIETBOPUTEILHO.

11.8. Metoau4eckue yka3zaHUs sl O0y4arONIMXCs MO MPOXOXKICHHIO MPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounass  arrectanusi  OOy4yaromIMXCsl ~ HpEIyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYYalIIUMCA B Ipolecce
U3y4eHHs] BCeH AMCUMUIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHONW PabOThl, CHOCOOHOCTH
OPUMEHSTh HMX JUIS PEHICHUS MPAKTUYECKUX 3aJady. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
Nepuoj, SK3aMEHAllMOHHOW CECCHM U 3aBEpILAeTcsi AaTTECTAlMOHHON OIEHKON «OTIMYHOM,
«XOpOILIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEILHOY.

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢dopMa OIEHKHM 3HAHHWH, MOJyYEeHHBIX
oOyyaromuMcsl IpU U3Y4EHUH AUCUMILIMHBL, IPU BBINOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HUCCIEA0BATEIBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OIIEHKOU
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

[IpomexyTouHas aTTecTalus NPOBOAUTCA B (opmare TECTUPOBAHHS B CHUCTEME
nuctannuonHoro odydyenust I'YAIT Ims.guap.ru B kommetotepHoM kiacce ['YAIL ocHaneHHOM
COOTBETCTBYIOIIUM O0OpYIOBAaHUEM U MPOrpaMMHBIM oOecrieueHreM. TecTupoBaHHe CONIEPIKUT
20 cmyyaliHBIX BOIIPOCOB, BPEMsI BBIMOJIHEHHs TeCTUpoBaHus — 15 MuHyT. B ciyuyae ciaum Beex
7a00paTOPHBIX M MPAKTUUECKUX PAa0OT B CEMECTPE Ha IOJIOKUTENbHYIO OLIEHKY IMpUMEHseTcs
[IKaJa OLEHUBAHUS TECTUPOBAHMS COIVIACHO KPUTEPHUSM OLIEHKH YPOBHSI C(OPMHUPOBAHHOCTU
komreTeHmii (Tabmn. 14). B cmydae, ecnu He BBIMOJTHEHBI JTAOOPATOpPHBIE U TPAKTHUECKHE
paboTsl B cemecTpe, Ha ¢ HepeHIIMPOBAaHHOM 3a4eTe U HK3aMEHEe CTYACHT HE MOXET MOJIYIUTh
OLICHKY BBIILIE, YEM (Y OBJIETBOPUTEIBHOY.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI
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N3MEHCHHI 1
JIOTIOTHCHUH.
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A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl
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