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Pabouass mporpamma  paspaboraHa Ha  ocHOBe  DenepalibHBIX
roCyIapCTBEHHBIX 00pa30BATENbHBIX CTAHJIAPTOB CPEIHEro MpodecCHOHATHLHOTO
oOpazoBanus (ytBepxkaeH I[lpukazom Noe 682 MunucrepcTtBa oOpa3oBaHus U
Hayku  Poccuiickoii ~ ®epepanmuu  «02»  aBrycra 2013 r.) 1o
cneruanbHocTu/mpodeccun 15.01.20 «Cnecapp 0 KOHTPOJIBHO-U3MEPUTEIbHBIM
npudbopaM M aBTOMATHKE» U B COOTBETCTBUU:

- ¢ [lonoxenuem «O nopsiake pazpabOTKU U TPEOOBAHUIX K COACPIKAHUIO
U ohopMIIeHHIO pabovYMX MPOTrpaMM Y4YEOHBIX AMCLUMILINH, MpodeccroHaTbHBIX
Moayieii Ha ocHoBe @PI'OC B KpaeBOM TOCYAApPCTBEHHOM OFOJIKETHOM
npodecCHOHANBFHOM 00pa30BaTeNbHOM yupexaeHUH «HOpHIbCKHIT TEeXHUKYM
IIPOMBIIUICHHBIX TEXHOJOTUHA M CEPBHUCA», YTBEPKACHHBIM IPHKA30M JAUPEKTOpa

HopunbCkoro TexHukymMa IPOMBILIICHHBIX TEXHOJIOTMM M cepBHca OT «21» 12.
2018 r. Ne 01-11/297

Opranuzanusi-pa3padoTUHK: KPAEBOE I'OCYJAPCTBEHHOE
BIO/I’KETHOE [MTPOGECCHUOHAJIbHOE OBPA3OBATEJIbHOE
VUPEXJEHUE «HOPWMJBCKNII TEXHUKYM  ITPOMBIIIJIEHHBIX
TEXHOJIOT'U1 1 CEPBUCA»



COJEPKXAHHUE

[TACIIOPT ITPOI'PAMMBI YVUEBHOU JJUCITATIIMHEI

CTPYKTYPA 51 COJIEPYKAHUE VYEBHOU
JIACLIATITAHEI

VCJIOBUS PEAJIM3ALIMUA TIPOTPAMMBI VUEBHOI
JTIACITUTINHBI

KOHTPOJIb M OLEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JMCIHAITIMHDBI

cTp.

10



1 TIACITOPT ITPOI'PAMMBI YVUEBHOM JNCHUITJIMHBI
OI1.05 OcHOBBI aBTOMATHU3AIMHU MTPOM3BOJICTBA

1.1 O6nacTh IPUMEHEHHS TTPOTPAMMBbI
PabGouass mporpamma y4eOHOW AMCHUIUIMHBI — SIBJISETCS YacThbl0O OCHOBHOM
npodeccruonanbHoi 0Opa3zoBarenbHOM nporpamMmbl B cooTBeTcTBUU ¢ ®I'OC HIIO
no npodeccun 15.01.20 Cnecapb 10 KOHTPOJIBHO-HU3MEPHUTENIBHBIM IPUOOpaM
Y aBTOMATHKE.

1.2 Mecto AUCIMIUIMHBL B  CTPYKType oOmenpodeccuoHaIbHOM
MPOTPAMMBI: JTUCIUIIINHA OTHOCUTCS K OOMENpoPeCCHOHATEHOMY YYeOHOMY
UKITY.

1.3 Ilenu u 3aaum — TpeOOBaHMS K Pe3yJIbTaTaM OCBOSHUS JUCITUTUIHHBI.
B pe3ynbpTaTe 0CBOCHUS TUCHHUIIITUHBI 00YUYaIOMUNACS TOJKEH yMenb:
— moAOUpaTh MaTepuaibl MO WX HA3HAUCHHUIO U YCIOBUAM JKCIUTyaTallud JIJist
BBITIOJIHEHUS PaboT;
— TPUMEHSTh MaTEPHUAJIbI IIPU BBITIOJIHEHUH PaOOT.
B pesynbTaTe 0CBOCHUS TUCHUIIIUHBI 00YYaIOIUNACS TOJDKEH 3HAmMb:
— o01mme cBeJeHNs O CTPOCHUH MaTEepPHAJIOB,;
— obmme CBE/ICHUSA 0 TIOJTYITPOBOTHUKOBBIX, IIPOBOTHUKOBBIX.
JTUAJICKTPUYECKUX U MarHUTHBIX MaTepHallax U MU3JEIHIX;
— Ha3HAuYCHWeE, BUJBI U CBOWCTBA MATEPHAJIOB,
— HOMCHKJIATYPy 3aKJIaTHBIX U YCTAHOBOYHBIX M3/ICIIHIH,
— 001y KiaccUu(pUKaIMI0O MaTepualioB, HMX XapaKTEpHBbIC CBOWCTBA W
00J1acTH IPUMEHEHUSI.

1.4 KonruecTBO 4acoB Ha OCBOEHUE IPOrPaMMBbl JUCIIUIIINHBI:
MaKCUMaJbHOW yueOHOM Harpy3ku oOydaromierocsi — 54 yaca, B TOM YHUCIIE:
00s3aTeIbHON ayAUTOPHOM YUeOHOM HArpy3ku o0ydaroierocs: — 36 4acos;
CaMOCTOSATENLHOM paboThl oOy4Jaromerocs — 18 gacos.



2 CTPYKTYPA U COJJEPXXAHUE YYEBHOM JIUCLIUITJIMHBI

2.1 O6beM yueOHOW AUCITUTUTHHBI U BUIBI YI€OHOU PabOTHI

Bun yuyeO6Hoii padoThI

Oo0vem uacos

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 54
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAasl HArpy3Ka (Bcero) 36
B TOM YHCJIE:
MPAaKTUYECKHUE 3aHATUSA 10
KOHTPOJIbHBIE pa0OThI -
CamocrosiTesibHasi paboTa o0y4yariuerocs (Bcero) 18
B TOM YHCJIE:
npopaboTKa KOHCIIEKTOB 3aHATHUM, JOMOJHUTEIHLHON JIMTEpaTyphl 7
(o BompocaM K TemMaMm pasjielia, COCTABJICHHBIM MIPEIo/1aBaTesieM)
oopMIICHHE MPAKTUYECKUX 3aJaHHM, OTYETOB U MOATOTOBKA K UX 2
3aluTe
MOJTOTOBKA pedepaToB (KOMIBIOTEPHBIX MPE3CHTAIU) 7

IIpome:xxkyTounas arrectauus B popme auddepeHIIMpOBaHHBIN 3a4eT




2.2 TemaTndeckuil TUIaH U coiepKanre yaeOHoM nucuuiuinabl _OCHOBBI MATEPUATIOBEICHHUS

Coaepxxanue yueOHOro MaTepuasa, JjabopaTtopHblie padoThl M NPAKTHYECKHE O0bem Yposennb
3aHATHS, CAMOCTOSATE]bHASA padoTa 00y4aroUIuXCcsl 4acoB OCBOCHM
1 2 3 4
Pazngean 1.0cHOBBI MaTepHaJIOBeIeHHS
Tema 1. Conep:xanue 6 2
OO0nue cBegeHus " 1. | Brenenue. MaTtepuanoBeneHue.

KJaccupuKanus MarepuaaoB | 2. | Mexanudeckue, (HU3MYECKHE, TEXHOJOIMYCCKHE, OKCIUTyaTalldOHHBIC
CBOICTBA MAaTEPHUAJIOB.

3. | Ctpoenne wmatepuanoB. Kpucramnmmdeckas pemerka. Kpucrammmzanus
METAJUIOB.

MertajnyecKkue CIuIaBbl

CrniaBel xkenesa ¢ yraepoaoM. Cranu. JlerupoBaHHbIE CTaH.

Uyrynsl. l{BeTHBIE METAIIBL.

SEC

Jlaboparopnasi pabora 2
1. | UccnenoBanue 0 COCTOSIHUM MeTaJlia
2. | Iloctpoenue auarpamMmbl COCTOSIHUS CILIIABOB

CamocrosiTesibHasA padora: 1 2
npopaboTKa KOHCTIEKTOB 3aHATHH, TOTOJTHUTEIHHON JIUTEPATYpHI (110 BOIPOCcaM K
TEMaM pasJiena, COCTABICHHBIM MPENoIaBaTesIeM)

Tema 2. Copnepxanue 6 2
IIpoBogHUKOBBIE H 1. | OcHoBHBIE CBOIiCTBA MPOBOJHUKOBBIX MaTEePUAJIOB

MOJYNPOBOIHUKOBBIE Knaccugukarys mpoBOJHUKOBBIX MaTepHaloB (IO arperaTHOMY COCTOSIHUIO,

MaTepUajbl aTOMHOMY CTPOCHHIO, 10 TPOBOAMMOCTH). (OCHOBHBIE XapaKTEPUCTHKU

IIPOBOTHUKOBBIX MAaTEPHAIIOB.

2. | Matepuasiel  BBICOKOM — TPOBOAMMOCTH. Menp, €€ cBoWcTBa. Mapku
NPOBOJAHUKOBOM MEIH, UX JIEKTPUUECKHE U MEXaHUYECKUE XAPAKTEPUCTHKH.
[IpoBOTHMKOBEIE CIJIaBBI HA OCHOBE Meau (OpOH3BI M JIATYHH), UX COCTaB,
OCHOBHBIE XapaKTEPUCTUKHU U 00J1aCTh IPUMEHEHHSI.

3. | AimfomuHUH, ero cBoiicTBa. MapKu TPOBOJAHHKOBOTO AIIOMHHHS, WX
JNEKTPUUECKHE M MEXaHHWUYECKHE XapakTepucTUku. CIulaBel Ha OCHOBE
AJIOMHHUS, KX COCTaB, OCHOBHbIE XapaKTEPUCTUKHU U 00JIaCTh NPUMEHEHHSI.
4. | IIpoBOAHMKOBBIE MaTepualibl BBICOKOTO compoTuBieHus. Kapocroiikue
MIPOBOJHUKOBBIE CIUIABBI: HX COCTaB, OJJIEKTPUUECKHE W MEXaHUYECKHUe
XapaKTEPUCTHKH, 00acTpb IIPUMEHEHHSI. DJEKTPOYTOJIbHBIE "




MCTAJUIOKCPAMUYCCKUC MATCPUAJIbI.

5. | HosynpoBoaHuKkoBbIe MaTepuabl. PU3HUECKas CYIIIHOCTb JIEKTPUUYECKOI
IIPOBOJUMOCTH IOJTIIPOBOJHUKOBBIX MaTEpHAJIOB. 3aBUCHMOCTb
IPOBOAMMOCTH IOJIYIPOBOAHUKOB OT TEMIIEPATYPhl. DJIEKTPOHHAS U AbIpOYHAs
npoBoguMocTH. COOCTBEHHAs U IPUMECHAS TPOBOUMOCTH.

6. | OcHOBHBIE MOJYIIPOBOIHUKOBBIE MAaTEpHAIbl: TePMaHUM, KapOHI KpEeMHHI,

CCJIEH; CTPOEHUE MX  KPHUCTALIOB, JJIEKTPUYECKUE  XapPAKTEPUCTUKH.
IIprMeHeHne oTyIIPOBOTHUKOBBIX MAaTEPUAIIOB B TEXHUKE.

JlaGoparopHas pabora

1. Tlox6op NOITYNMPOBOJHUKOB MO X HA3HAYCHHIO

2. CocrapiieHue JuarpaMMbl MEIU

CamocrosiTesibHasA padora:
[ToaroroBka K J1a0OPATOPHBIM U MPAKTUYECKUM 3aHATHIM, 0(OPMJICHHE OTYCTOB
10 BBIMIOJTHEHHBIM paboTam.

Tema 3.
MaruutHble MaTepHuaJIbl

Conep:kanue

1.

MarnuTHble Marepuaibl. lloBeneHue pas3IMUHBIX  MaTEpUAIOB B
MarHUTHOM 1ojie. JlMMarHeTuky, napaMarHeTUKU U (eppOMarHETUKU.
®uznueckas CyIIHOCTb MX MAarHUTHBIX CBOMCTB. IIpuMepbl auaMarHuTHBIX,
MapaMarHUTHBIX ¥ ()epPPOMArHUTHBIX BEIIIECTB.

OcCHOBHBIE MarHuTHEIC XapaKTCPHUCTUKHU CI)GppOMaFHeTI/IKaZ HadaJlbHas1 H
MakCHuMaJIbHas Mar"HuTHasa MMPOHUIACMOCTD, WHAYKOUA  HACBIIICHUS,
OCTaTOYHAass MarHuTHasI MHAYKIUS, KOOPOUTHUBHAA CHUJId, TOUKaA KI-OpI/I

Kaaccupukanmuss ¢(eppoMAarHUTHBIX MATEPUAJIOB (MarHUTOMSITKHE U
MarHUTOTBepAbIe). Marnute- MsITKhe MaTepualibl, UX MarHUTHBIE CBOWCTBA.
TexHUYeCKn YHCTOE IKENe30, JMCTOBAas JJIEKTPOTEXHUYECKAs] CTajb,
nepMaiioi, anbcudep; HUX COCTaB, MarHUTHBIE M JJIEKTPHUUYECKHE
XapaKTEPUCTUKH, 00I1aCTh MPUMEHEHHS

MarautorBepable  MaTepHanabl, HX  MATrHHUTHBbIE cBOiiCcTBA.
3akaquBaeMble Ha MapTEHCHUT BOJIb(DpAaMOBBIE, XPOMHCTbIE, KOOAJIbTOBbIE
CTalM, CIUIaBbl aJlbHH, AJIbHUKO, AJbHUCH, MAarHWKO, BUKAJUIOH; MX COCTaB,
MarHUTHbBIE XapAKTEPUCTUKH U 001aCTH MPHUMEHEHHUSL.

Oepputbl  (OKcUdepbl), MX COCTaB M TMOJyuYeHHe. MAarHUTOMSTKHE H
MarHUTOTBEP/bIE (EpPUTHI, HMX CBOWCTBA W TPUMEHEHHWE. MarHuTHBIC
MaTepHaJIbl CIIEHUAIILHOTO HA3HAYCHUSI.

Jlaboparopnasi pabora

1. HccnegoBaHne OCHOBHBIX CBOMCTB @CppOMaPHI/ITHHX MaTCpHuaJIOB

2. HccnegoBanne MarHUTOMATKHUX M Mar HI/ITOTBép,Z[BIX MaTCpHraIoB




CamocrosiTeibHas padoTa:
IpopabOTKa KOHCIIEKTOB 3aHATHUI, OMOJHUTEIBHOM IUTEpaTyphl (II0 BOIpocam
K TEMaM pa3jieNia, COCTABJICHHBIM IIPENOAABATENIEM)

Tema 4.
JAundjekTpuyeckue
MaTepuabl

Conep:xaHue

1

IlonsiTHE 0 JAMdJIeKTpUKAX, HMX HasHadeHwe. Kiaccudukanus
NIEKTPOU3OJISIIMOHHBIX ~ MAaTEpUaIoOB.  Buabl  3JIE€KTPOU30JIALIMOHHBIX
MaTepUaJIOB B 3aBUCHUMOCTH OT arperaTHOrO0 COCTOSIHUS (TBEpbIE, )KUAKHUE U
ra3oo0pasHbie). Buabl 31eKTPOU30ISAIMOHHBIX MAaT€pUaloB B 3aBUCHMOCTHU
OT UX NPHPOJbl (OpraHUYecKHe U HeopraHuuyeckue). PU3MKO-XMMUYECKHE
cBoiictBa. OCHOBHBIE XapaKTEpPUCTUKHU. 3HAUEHUE XAPAKTEPUCTUK IS
OLIEHKH Ka4eCTBa 3JIEKTPOU30JISIIMOHHBIX MaTEpPHUaJIOB.

JiiekTpuYeckue cBoiicTBa. [loBeneHne IMAIEKTPUKA B DJICKTPUUECKOM
none. [lomspuzanus nusnekTpukoB. OObeMHas M IOBEPXHOCTHas
3JIEKTPONPOBOAHOCTD. Y €IbHOE 00BEMHOE CONPOTUBIICHUE U yIEIbHOE
INOBEPXHOCTHOE CONPOTHUBIEHHE JUAJIEKTPUKOB. YJenbHas oObeMHas
POBOIUMOCTDh M yJENIbHAs TOBEPXHOCTHASI MPOBOJIUMOCTD IUAIIEKTPUKOB.
3aBUCUMOCTh 3THX XapaKTEPUCTHUK OT TEeMIepaTypbl M  BEIMYUHbI
NPWIOKEHHOT0 HAaIpPsDKEHUs. DJISKTPUYecKas U TerioBas ¢opma mpooos.
OJeKkTpudecKas IPOYHOCTh 3JIEKTPOU30JIILIMOHHBIX MaTepHaJIOB

OcHoBHbIE JIEKTPHUYECKHUe XapaKTepUCTHKH H30/ILIHOHHBIX
MartepuanoB. Mexanuueckue cBolcTBa. (OCHOBHBIE  MEXaHHYECKHE
XapaKTepUCTUKU JUAJIEKTpUKOB. TemoBele cBoMcTBa. Temmeparypa
IUIaBJICHUS W TeMIeparypa pa3MsrdeHus IudieKTpukoB. KosdouiueHt
TETUIONPOBOJIHOCTHU TUDJIEKTPUKOB.

Knaccugukanusi  KMAKHX  JHIJIEKTPUKOB  (HedTsHble Macima H
CHUHTETHYECKHE KUIKUE JUDJIEKTPUKH). Hedrsaubie Macia
(TpaHCopMaTOpHOE,  KOHJAEHCATOpHOE,  KaOenbHOE);  UX  COCTaB,
ANEKTPUYECKUE U  (DU3UKO-XMMHUYECKUE XapaKTEePUCTUKH, IPHUMEHEHHE,
noiaydyeHue. CHHTETMUECKHE JKUAKHE JUDIEKTPUKU: UX DIIEKTPUYECKHE H
($U3UKO-XMMUYECKHE XapaKTEPUCTHKH, 001acTh NpuMeHeHus. ['a3000pa3Hble
TUAIIEKTpUKU. [Ipuposa 31eKTponpoBOIHOCTH T'a30B B CIa0bIX, CPEIHUX U
CUJIBHBIX 3JIEKTPUYECKUX TOJISL.

JlabopaTopnasi paGora

1 | Onpenenenue  3JEKTPUYECKOM ~ MPOYHOCTH  DIEKTPOU3OJSIMOHHBIX
MaTepHaJoB
2 | OmpeneneHre  YACNBHBIX — DJIGKTPUYCCKUX  CONPOTHUBJICHHHA  TBEPJBIX

JUDJICKTPHUKOB




CamocrosiTesbHas padora:
[ToaroToBka K mpakTUyecKod pabore, opopMIIEHHE OTYETa MO BBITOTHEHHOM

pabote. [ToaroroBka pedeparoB (KOMIBIOTEPHBIX TPE3CHTAIINN)

JuddepeHupoBaHHbIN 3a4eT




3 YCJIOBUA PEAJIM3ALIMU TTPOT'PAMMBI AVUCLIUTTJIIMHBI

3.1 TpeGoBaHusl K MUHUMAJIBHOMY MaTEPHAIbHO-TEXHUUYECKOMY 00€CTIeUeHHUIO
Peanuzanuss nporpamMmbl  TUCUMIUIMHBIL  TpeOyeT Haiuuusg KaOuHeTa
TEXHOJIOTUH OOIIECTPOUTENILHBIX padoT.
Texnuueckue cpeacTBa 00ydeHUs:
— KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00€CIIEeYEeHUEM;
— MYJBTUMEIUNHBINA NPOEKTOP (UM OBEPXEA-TIPOEKTOD);
— DKpaH HACTCHHBIN;
— TIPUHTED.
nH(GOPMaLMOHHBIE TEMATUYECKUE CTCHIBI;
— MYJIbTUMEIUNHBIE TIOCOOMS (TeMaTHYeCKue BUIACOPUIBMBI, O0ydJaronue
MPOTrpaMMbl, UHTEPAKTUBHBIC HHCTPYKTAXKH);
— CpeICTBa MPOTHUBOMOKAPHOM 3aIUTHI.

3.2 Uudopmarmonnoe obecrieueHrne o0y4eHus
[lepeuenn PEKOMEHTyEMBIX y4eOHBIX U3JIaHUH, NuTtepueT-pecypcos,
JOTIOJTHUTEILHOU JTUTEPATYPHI

OCHOBHBIE HCTOYHUKU:

DnexTpomaTepuanoBeeHUe: YUeOHUK JI1 HA4YadbHOTO MPO(EeCcCCHOHATBEHOTO
obpazopanus /JI1.B.)XKypasnera-M.: M3narensckuii ieHTp «Aknenus», 2015,- 352 c.

DNEKTPOTEXHUYECKHE M KOHCTPYKIIMOHHBIE MaTepualibl : Y4eOHUK Jis
cryn.mpod.oopazoanus/ B.H.boponynun, A.C. Bopo6seB, B.M.Mationun u ap.;
nox pen. B.A. ®wmkoBa. — 8-e u3a., ucnp.-M.: U3gatenbeckuit EHTp «AKageMuUs»,
2016, - 280c.

MarepuanoBenenue: KouTposibHble Marepuanbl 6 yueO.mocobue st
Hau.mpod.obpazoBanmst/ E.H.CokomnoBa,- 2-¢ m3x.,crep.-M.: M3nmarenbCkuii IEHTP
«Axnenus», 2016,-80c.

JlononHuTtenbHasa IUTeEpaTypa:



4 KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUWA JUCHHUIIJIMHBI
KoHTpoJib ¥ OlleHKa pe3yJIbTaTOB OCBOCHHUS NUCHUILUIMHBI OCYIIECTBISAECTCS
MIPEIO/IaBaTesIeM B MPOIIECCe MPOBEACHUS MPAKTUUECKUX 3aHIATHH, TECTUPOBAHUS, a
TaKKe BBINOJIHCHUS OOYYaIOIIMMUCA WHAMBUIAYAIbHBIX 3aJaHUM, TMPOEKTOB,
HUCCIIeI0OBaHUM.

Pe3yabTaThl 00y4yeHus
(ocBOeHHbIE YMEHMSI, YCBOCHHbIC 3HAHMS)

@opMbl 1 METOABI KOHTPOJIS
U OLIEHKH Pe3yJIbTaTOB
o0y4eHnst

1

2

YMEHHUS:

OIIpCACIIATH KJIaCC TOYHOCTH

OIICHKa Pe3yJIbTaTOB
BBITIOJIHEHUS
MPaKTUYECKON pabOThI

IOATOHATHb U IIOBEPATH THPU B COOTBCTCTBUU C
HX KJIaCCOM

OLIEHKA pe3yJIbTaTOB
BBINIOJIHEHUS NPAKTHYECKOU U
CaMOCTOSITEJIbHON pabOThI

ONPEAENATh MO TAOJIHIIE TOMYCTUMbIE HOPMBI
IIOTPEMIHOCTEN MAaCChl THPh

TE€CTOBBIA KOHTPOJIb

OIIPpCACIIATh LICHY ACJICHUA HIKAJIbI U
IIOIPCIIHOCTL BCCOB

TE€CTOBBI KOHTPOJIb
KOHTpOJIbHAs paboTa

SHAHUA:

OCHOBHBIC MCTOJAbI U3MCPCHUA

TECTOBBIN KOHTPOJIb
KOHTpOJIbHas paboTa

IIOTPEIIHOCTh N3MEPEHUM

KOHTpOJIbHas paboTa

BBITIOJTHEHNE NU3MEPEHUN

TE€CTOBBIA KOHTPOJIb
KOHTpOJIbHAs paboTa




