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AwuHOTaAUA

JucunrmmHa «MarepuajoBeeHre» BXOAUT B 0OPa30BATENbHYIO MPOrpaMMy BBICHIETO
oOpazoBaHusi — mporpamMMy OakajaBpuaTa IO HANPABICHHUIO MOATOTOBKK/ CIELHAIbHOCTH
24.03.02 «CucteMbl ympaBieHUS IBIWKEHHEM M HaBUralus» HampasieHHocTH «IIpuboper u
CHCTEMbl OpPHEHTAlLNH, CTaOMIM3alMu W HaBUrauuwy. JUcHuIuimHa peanmusyercst kadenpoi
«Ne23».

JucuuruinHa HaleneHa Ha GOPMUPOBAHHE Y BBITYCKHUKA CIEAYIOLINX KOMITETEHIIHH

OIIK-1 «CrocobGeH npuUMEHsSTh €CTECTBEHHOHAy4YHbIE W OOIIEHH)KEHEPHBbIC 3HAHUS,
METOABI MATEMATUYECKOTO aHAIN3a U MOJEINPOBAHMS], TEOPETUUECKOrO U SKCIIEPUMEHTAILHOIO
UCCIIEIOBAHMS B MPOPECCUOHATBHON eI TEIbHOCTI

Copep:kaHue IUCLUIUIMHBI OXBaTbIBAET KpPyI BOIIPOCOB, CBS3aHHBIX C IOJy4YEHHEM
CTYIEHTaMH TEOPETUYECKUX 3HAHUM M MPAKTUYECKUX HABBIKOB [0 MAaTEPHUAIOBEACHUIO,
MaTepuanaM, NPUMEHSEMbIM B KOHCTPYKLUSAX YCTPOWMCTB, METONAM U CPEACTBAM KOHTPOJIA U
HCCJIEIOBAHUS UX XAPAKTEPUCTHK.

[IpeniopaBaHue AUCLUIUIMHBI MPEAyCMATPUBAET CleAyIomue (GOpMbl OpraHU3alMuu
y4eOHOTro mporecca: JISKINH, JJabopaTopHbIe padoThI, CAMOCTOsATENbHAs paboTa.

IIporpaMmoill AUCHUIUIMHBI IPETyCMOTPEHBbI CIEAYIOIINE BHUIbI KOHTPOJS. TEKyLIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAS aTTeCTalus B (POpME SK3aMEHa.

OO01asi TpyJI0eMKOCTb OCBOCHUS JUCIUIUIMHBI COCTABIISIET 3 3a4eTHBIX eauHUIlbl, 108
4acoB.

SA3bIK 0Oy4EHUS IO AUCLUTUINHE KPYCCKHUHA »



1. TlepeueHb MIAHUPYEMBIX PE3yJILTATOB OOYYEHUS IO TUCLIUILIHHE
1.1. Llenu npenoaaBaHusl AUCLUTIIIHHBI
Lenpto mpenomaBaHusl ITUCHMILIMHBI «MaTepualoBeeHHe» sBIseTCS (POPMHUPOBAHNE
0a30B0I1 OCHOBBI KOHCTPYKTOPCKO-TEXHOJIOTHYECKON MOATOTOBKH CIIELHAINCTOB, CIIOCOOHBIX K
MPOEKTHO-KOHCTPYKTOPCKOM, TEXHOJOTMYECKOH U HAYYHO-HCCJIEIOBATEIbCKON ACSITENbHOCTU B
00JIACTH CHUCTEM yTIPABJICHHUS ABIKEHHEM U HAaBUTALHHL.

1.2, JlucuuruinHa BXOAMT B COCTaB 00s3aTENbHON YacTH 00pa30BaTENbHONW MPOTPAMMBI
BhICcIIero obpasosanus (najgee — OIT BO).

1.3. TlepeueHb IaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS MO TUCLHUILIMHE, COOTHECEHHBIX C
IJIaHUpYyeMbIMU pe3yibTaTamu ocsoeHus Ol BO.

B pesynbprare m3yueHHs] OUCLUIUIMHBI OOYYarOIIUICS MOJDKEH O0NanaTh CIEAyOIHMU
KOMIIETEHIUSIMU UM UX 4YacTsAMU. KoMneTeHIMu u MHAUKATOpPbl UX JAOCTH)KEHUs NPUBEIEHBI B
Tabmue 1.

Tabnuua 1 — IlepeyeHb KOMOETEHIMH U MHAMKATOPOB UX JOCTHIKEHHSI

Kareropus (rpymnmna) Kon n Hanmenosanue Kon n HanMeHOBaHMe MHIUKATOPA
KOMITETCHLIUU KOMITETCHLIUU JOCTHKEHHs] KOMIIETEHLIUU
OIIK-1 Crocoben
MPUMEHSATH

OIIK-1.3.1 obnagaer MaTeMaTUYECKUMH,
oOIIenH)KeHePHBIMU 3HAHUAMU B 00JIaCTH
€CTeCTBEHHOHAYYHBIX U OOIIEMHKEHEPHBIX

€CTEeCTBEHHOHAY YHbIE
U O0IEeNH)KEHEPHBIE
3HAHUSI, METO/IbI

AMCLUTLIHH
MaTeMaTU4eCKOro
ObmenpodeccruonanbHble AHAIIEA 1 OIIK-1.Y.1 ymeTb NpUMEHSTh 3HAHUS B
KOMITETeHLIUH 00JIaCTH €CTECTBEHHOHAYYHBIX U
MOZETUPOBAHHS,
OOLIEMHKEHEPHBIX JUCLUTLIIH
TEOPETHUYECKOTO
OIIK-1.B.1 uMeeT HaBBIKH TEOPETUIECKOTO
HKCTIIEPUMEHTATIBHOTO
U SKCIIEPUMEHTAJIBLHOTO UCCIICIOBAHHS B
UCCJIeZIOBAHMS B .
. | mpodeccnoHa bHON NEATENbHOCTH
npoheCCUOHATTLHOM
AeSTeIbHOCTH

2. Mecto aucuumniuHel B cTpykrype Ol

JluciuruinHa MOXKeT 0a3upoBaThCS HA 3HAHUSIX, paHee MPUOOPETEHHBIX 00yYarOIIUMUCS
IIPYU U3YUYEHUU CIAEAYIOUINX AUCLIUIIINH:

— «BBeneHnue B HanpaBJIeHUEY,

— «DPuzuKay,

—  «XuMHSD»

3HaHUs, MONyYEeHHblE MpPU H3YyUYEHUU MaTepuala NaHHOM AUCLMIUIMHBI, HUMEIOT Kak

CaMOCTOSITENIbHOE 3HAUY€HME, TaK U MOTYT MCIOJNb30BAaThCs NMPU H3YyUYEHUU KOHCTPYKTOPCKO-
TEXHOJIOTUYECKHUX TUCLUILIIH MPOPECCUOHATBHOTO [IUKJIA.

3. OObeM u TPyAOEMKOCTb AUCLMILINHBI
Hannbie 00 o0meM o0beMe AMCLUIUIMHBL, TPYAOEMKOCTH OTAEIbHBIX BHIOB Yy4eOHOMN
paboThl O AUCHMIUIMHE (M paclpeneaeHre 3TOi TPYJOEMKOCTH 110 CEMECTPaM) MPeaCTaBJICHbI B
Tabmmue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTb AUCIUTLTHHbBI

TpynoemkocTe no
Bun yueOHoli paboThI Bcero cemecTpam
No2
1 2 3
Obwan mMpPYOoemMKochtb OUCUUNTUHBL, 3/ 108 3/ 108
3E/ (1ac)




H3 nux uacoe npalcmulteacoﬁ HOO20MOBKU

Ayoumopnsie 3anamus, BCEro vac. 51 51
B TOM YHCJIE:

nexiuu (JI), (dac) 34 34

npaktuyeckue/cemurapckue 3aasrus  (113),

(dac)

naboparopHbie pabotsl (JIP), (1ac) 17 17

KypcoBo# npoekT (padota) (KI1, KP), (4ac)

SK3aMeH, (4ac) 45 45
Camocmoamenvnan paboma, Bcero (dac) 12 12
Buo npomescymounoii ammecmayuu: 3ayer,
oudd. 3ager, sk3ameH (3auer, Hudd. 3au, Dx3. JK3.

Dk3.**%)

IlpumMeyaHue: KaHTUIATCKUIL SK3aMeH

4. ConepxaHue TUCLUTITUHBI

4.1. PacnpeneneHue TpyAO€MKOCTH JUCLUUILIUHBI [0 pa3fesaM U BUAAM 3aHATHIA.

PaSI[e.]'IbI, TEMbI JUCHUILJIMHBI U UX TPYAOCMKOCTD IPUBCACHBI B Ta6m/1ue 3.

Tabnuua 3 — Paznenbl, TeMbl TUCIUILIHHBI, UX TPYIOEMKOCTb

Pazneinbl, TeMbI JUCLIUILIAHBI

Jleximn
(1ac)

13 (C3)
(1ac)

JIP
(1ac)

KII
(1ac)

CPC
(1ac)

Cemectp 2

Paznen 1. Knaccuukanms 3neKTpoTEeXHIUECKUX
MaTepUaJIOB

2

Pasnen 2.OcHOBBI MaTepUaOBEIEHUS.

Tema 2.1 Kpucrannuueckue CTpyKTypbl U UX
CBOJNCTBA.

Tema 2.2 JlepexTsl KPUCTAITHYECKUX CTPYKTYP U
VX BJIUSIHUE HA CBOMCTBA

Tewma 2.3 Ipouecch nuddy3um.

Paznen 3. .CBolicTBa METaJIOB U CIIJIABOB
Tema 3.1 ®a30BbIil COCTAaB CIIABOB

Tema 3.2 Tunosble quarpamMmel $pa3zoBoro
COCTaBa CIJIABOB

Tema 3.3 Tepmudeckass 00pabOTKa METAJIIOB U
CIJIaBOB

Pasnen 4. CBOMCTBA HEMETAIUYECKUX
MaTepHuajoB

Tema 4.1 IlnacTMacchl M UX CBOMCTBA
Tema 4.2 CTekiia U UX CBOMCTBA

Tema 4.3 CocTaB u CBOWMCTBa KEpaMUKU

Pazzen 5. DnexkTpuyeckue CBONCTBA MaTEpUaJIOB
Tema 5.1 30HHAsI CTPYKTypa TBEPIOTO TENA
Tema 5.2 DnekTponpoBOJHOCTb MaTEPUAJIOB

L5




Paznen 6 IIpoBONHUKOBBIE MaTEpHUAIIBI
Tema 6.1 3aBUCHUMOCTD yI€TTBHOTO
COTPOTUBJIEHUs] METAJJIOB U CIIJIaBOB OT
TEeMIepaTypsl U 1eQEKTOB CTPYKTY PbI
Tema 6.2 Knaccuduxauus mpoOBOIHIUKOBBIX 3 3 1
MaTepHaioB 1Mo 00JIaCTH UX MPUMEHEHUS B
BJIEKTPOTEXHUKE

Tema 6.3 CBepxXnpOBOAHUKU. XapaKTEPUCTUKU U
00JIaCTh TPUMEHEHUS

Paznen 7. lusnekTpudeckue MaTepHUalibl
Tema 7.1 [lonsipusanus qUANEKTPUKOB B
3JEKTPUYECKOM T1OJIE

Tema 7.2 M30111MOHHBIE MaTePHUAIIBI U
KOHJICHCATOPHBIE AUSJIEKTPUKHU

Tema 7.3 AKTUBHbBIE AUBIEKTPUKH.
Knaccudukanus u obmactb mpuMeHeHUs

Pasnen 8. IloaynpOBOAHUKOBBIE MaTEPHUAIIbI
Tema 8.1 CobcTBEHHBIC U TPUMECHBIE

MOJIy TPOBOAHUKHU

Tema 8.2 KOHTakTHbBIE SIBJIEHUS HA TPAHULIE
MOJIy TPOBOJHUKOB Pa3HOU NPOBOAUMOCTHU 3 4 1
Tewma 8,3 Biusinue BHeIIHNX (aKTOPOB HA
MPOBOJUMOCTD MTOJIY TPOBOIHUKOB.

Tema 8.4 TexHOMOrMUECKUE ACTIEKTHI Oy YEHUs
MOJIY TPOBOJHHUKOBBIX MAaTEPHAJIOB

Paznen 9 MarnuTtHble MaTepuasl

Tema 9.1 IIpouecc HamarHM4YUBAHUS U
napameTpbl MArHUTHBIX CBOMCTB MAaT€pUAJIOB
Tema 9.2 MarauToMsArkue MaTepuabl U 00IacThb 3 4 1
VX IPUMEHEHUs

Tema 9.3 Marautorsepble MaTepraibl 1 00JacThb
VX NIPUMEHEHUsI

Paznen 10 KoncTpykinonHele MaTepuasbl
Tema 10.1 Mexanuveckue, TEXHOJOTHIECKHE U
SKCIUTyaTallOHHBIE CBONCTBA KOHCTPYKLMOHHBIX

4 1.5 2

MaTepHasoB
Tema 10.2 Knaccudukarust KOHCTPYKIIMOHHBIX
MaTEpPHAJOB MO COCTABY U CTPYKType
Paznen 11 OcobeHHOCTH CBOWMCTB HAHOPA3MEPHBIX ) 1
Y HAHOCTPYKTYPHBIX MaTE€pUAJIOB
Hroro B cemectpe: 34 17 12

Hroro 34 0 17 0 12

[IpakTHueckas MOArOTOBKA 3aKJIIOYAETCS B HEMOCPEICTBEHHOM  BBITIOJHEHUH
OOy4arOIUMHUCST  ONPENETCHHbIX  TPYHOBBIX  (YHKUMH,  CBA3aHHBIX ¢  Oyaymien
npoecCHOHATBHON AEATENbHOCTHIO.

4.2. CopepsxkaHue pa3neyioB U TEM JIEKLUOHHBIX 3aHITHH.
Conep:xanrie pa3aesioB U TeM JISKLIMOHHBIX 3aHITHI MPUBEACHO B TadmIe 4.




Tabmuna 4 — ConeprkaHue paseaoB U TEM JIGKIIMOHHOTO LUKJIA

Howmep paznena

HazBaHue u conepkaHue pa3aeaoB U TEM JIEKLIMOHHBIX 3aHATUN

1

Knaccudukannu 31eKTPOTEXHUYECKHX MATEPUAJIOB.
OCHOBHBIE MaTepHaNbl 3JIEKTPOMEXAHHUYECKOrO OOOpYIOBaHHMA U HX

CBOJCTBA. Texnonornueckue MaTepHaibl, MIPUMEHSIEMBbIE B
TEXHOJIOTHYECKUX TMpolleccaX IPOM3BOACTBA  3JEKTPOMEXAHUUECKUX
n3nenuil.  KOHCTpyKLMOHHBIE MaTepuasibl. MeTalbl W CIUIABBL
IJIaCTMACChI, CTEKJA, KepaMuKa, Kjied. BcrmomorarenbHble MaTepuabl
s obecrieueHWs  HEOOXOOUMBIX — YCJIOBHH  TNpU  MPOBEACHUU
TEXHOJIOTHYECKUX OMNepaLuil.

OcHoBbI MaTepuaIoBeaeHHUs.

CTpoeHne MeETAJUIOB M CIUIABOB, OCHOBHBIE (DU3UUECKHE CBOHCTBA
KPUCTAJUIMYECKOW  CTPYKTYpbl. THIBI KPUCTAIMYECKUX  PELIETOK.
INonukpucrannuueckue u MOHOKPUCTAJITINIECKHE CTPYKTYPHL.
[MonmumopdusM U aHM30TPONHS KPHUCTALNTMUECKUX CTPYKTYp. JledexTs
KPUCTAJUIMYECKOW CTPYKTYpPBl, MX BJIHSAHHE HAa CBONCTBA MaTEPHUAJIOB.
[Ipouecco nudpdy3um.

CpoiicTBa MeTaJLJIOB U CILIABOB.

DopMHUpOBaHNE CTPYKTYPbl METAJUIOB U CIUIABOB NPU KPUCTAIIH3ALINU.
[Momumopdueie  mpespamenusi. CtpoeHne  crutaBoB.  Jluarpamwbl
COCTOSIHMSI ~ CUCTEM  CIUIaBOB C  TOJIHOM W OrPaHUYEHHOH
PacTBOPUMOCTSIMU B TBEPAOM COCTOSTHUM.

HasHauenue, CyIIHOCTb M  XapaKTEPHUCTHKA ONEpalrid TEPMUYECKON
obpaborku.  Tepmuueckas  obpaboTka cramu.  OcobeHHOCTH
TepMHUYECKOH OOpabOTKM LBETHBIX METAJIOB U crutaBoB. OQOecredeHne
3a/laHHBIX MEXaHUYECKUX M  TEXHOJOIMYECKHX CBOWCTB IpHU
TepMHuYecKoi oOpaboTke.

Hasnauenue, cymHocTh U XapaKkTepUCTHKa Omepauuil XHUMHKO-
TepMudeckoil obpabotku. ObecriedeHne 3aJaHHBIX MEXAHHYECKUX U

TEXHOJIOTUYECKUX CBOHCTB MPU XUMHKO-TEPMHIUYECKON 00paboTKe

CpoiicTBa HEMeTANLIHYECKHUX MATEPHAIOB.

Knaccupukanmss nonumepoB. TepMOINIacTUYHbIE TOJMMEPBI M HX
CBOWICTBA. TepMopeakTuBHbBIE  TMOJMMEPbl W HUX  CBOICTBA.
KomnoszuunonHele mnactmaccel. HamonHurtenu mmactMacc, cOCTaB U
TOIOJIOT U

Knaccupukanuss CTekon 1Mo  CTEKI000pasyroLeMy XUMHYECKOMY
coequHeHnto. CocTaB M CBONCTBA OKCHIHBIX CTE€KOJ. MeTossl
MOBEPXHOCTHOW W 0oObeMHONH Moaupukaumu crexon. CHTamIbl U UX
CBOJCTBA.

Kepamuka, xumuueckuii u (azoBblii coctaB. Onepanuu KepamMHIeCcKOH
TexHosoruu. CBOWCTBA M 00IACTh MPUMEHEHUS KEPAMHUECKUX U3JENUi

MeXaHI/ILIeCKI/Ie CBOfICTBa KOHCTPYKLII/IOHHBIX MaTepI/IaJ'IOB.
Knaccmbnxaum{ U BUABI I/ICHbITaHI/Iﬁ JJIA onpeneneHI/m MEXAHUYCCKUX
CBOWCTB.

XapakTepuCTUKa OCHOBHBIX TEXHOJIOTMYECKUX METONOB 00padoTku
BHGKTpOTeXHI/ILIeCKI/IX u KOHCTPYKLII/IOHHBIX MaTepI/IaJ'IOB.

TexHonoruueckue CBOICTBa MaTepUaNOB.

DJIeKTPpHYEeCKHE CBOHCTBA MATEPHAJIOB




OcCHOBHbBIE MOHATUS U 3JIEMEHTbl 30HHOH Teopuu. 30HHBIE CTPYKTYpbI
METaJJIOB, [AMRJIEKTPUKOB U  MOJYNPOBOJHUKOB. XapakTepUCTHUKA
SJIEKTPUYECKUX  CBOICTB  IMPOBOAHUKOB,  MOJYNPOBOJHUKOB U
IUBJIEKTPUKOB.

VYaenpHas siekTpuueckas MNpoBoAUMOCTb KoHIeHTpalus Hocurenei
3apsga B NMPOBOJAHUKAX U mojiynpoBoaHukax. IloaBukHOCTE HocuTenei
3apsaa, 3aBUCUMOCTb OT CTPYKTYPBI U TEMIIEPaTy Phl.

IIpoBoaHUKOBBIE MaTepHAIBI

XapaxkTepucTuKa CBOICTB MPOBOJHUKOB U MX 3aBUCHUMOCTb OT BHEIIHUX
ycnosuil. IIpoBOgHMKOBBIE MaTepuasbl C BBICOKOH MPOBOAUMOCTBIO.
IIpunon n wux xnaccuduxauusa. TpeGoBaHus kK MaTepuasaM MPUIOEB.
Martepuansl 111 pa3Ju4HOrO BUAAa KOHTAKTOB.

Marepuanel ¢ OONBLUIMM YIENbHBIM COMPOTUBJICHHUEM, PE3UCTHUBHBIC
MaTepuasbl.

SBnenune ceepxnpoBoauMocTU. CBEpXNPOBOISAIINE METANIbl U CIUIABBI
CBepxnpoBOAsIIIast KEPAMHUKA.

JdudjiekTpryecKke MaTepHuaJbl.

ITonsipuzanuust IUANEKTPUKOB B 3JEKTPUUECKOM MoJie. JuanekTpuueckue
MOTePU M BJIeKTpUYeckas MPOYHOCTb IUAJIEKTPUKOB. MexaHudeckue,
TepMHYECKHE U (PU3NKO-XMMHUYECKHE CBOMCTBA AUIJIEKTPUKOB.
I'azoobpa3Hbie OUBJIEKTPUKH. Kunkue OUBJIEKTPUKH.
ONeKTpoU3OJALMOHHbIE  IacTMacchl.  [lomumepnl,  mosydaemble
MOJIMMepU3aLeil U MONUKOHEHCAllueH.

AKTHUBHBIE OUBJIEKTPUKU. XapaKTePUCTHKA CETHETORJIEKTPUKOB U
Mb€303JIEKTPUKOB.

CroiicTBa 1 007aCTh MPUMEHEHUS PE3UHBI. T EXHOJOTHUECKHE MPOLIECChI

u3roToBieHust crekna. CpoiicTBa M 00JaCTh NPUMEHEHUS] KEPaMHKHU.
Cnrona u cimroasiHble MaTepualbl. Jlaky, sMany, KOMOayHIbl U KJIEH.

IoynpoBOAHHKOBBIE MATEPHAJIBI.

Knaccuduxaums MOJIy TPOBOHUKOB. DNeKTPONPOBOJHOCTh
MOJIyIIPOBOIHUKOB M €€ 3aBUCHMOCTb OT Pa3JIMYHbIX (DAaKTOpPOB.
DOTONPOBOAUMOCTb MOJYIPOBOAHUKOB. TEPMO3IEKTPUUECKUE SIBJICHUS
B MOJIyITPOBOTHUKAX. I'anpBaHOMAarHuTHBIE s dexTs B
MOJIy TPOBOTHUKAX.

XapakTepucTuka NPOCTBIX  MOJYNPOBOAHUKOB.  TexHonormdeckue
Oonepalyy MOJYYECHHs] MOHOKPHUCTAINIMYECKUX MOJyIPOBOJHUKOBBIX
MaTepuanos. @Pusnyeckue METOAbl OYUCTKH MOJYyIPOBOAHUKOBBIX
MaTepuasoB. XapaKTePUCTUKA U CBOHCTBA OCHOBHBIX OWHApHBIX
MOJIy[IPOBOJHUKOBBIX COeAUHEHUNU. TBepable pacTBOpBl HAa OCHOBE
MPOCTHIX MOJYNPOBOAHUKOB U XUMUYECKUX COCTUHEHUM.

MarsmurtHble MaTepuaJibl
SAsnenust  ¢deppomarnerusma u  (Qpeppumarnernsma. OOpazoBaHue

IOMEHHOH CTPYKTYpbl B (peppomarHerurax. IIporecc HaMarHU4MBaHUS
BO BHEIIHEM MarHuTHoM noJe. SfBnenne rucrepesuca. Ilapamerpsr
MarHUTHBIX CBOHCTB MatepuanoB. Kiaccudpukamust MarHUTOMSITKHX
MaTepHaNoB, o0macTp MIPUMEHEHHSI. HuskouacToTHBIE 51
BBICOKOYACTOTHBIE MAarHUTOMSITKHE MaTepHuaibl — pepputel. AMopdHbIE
MAarHUTOMSITKHE MaTepuanbl. MarHUTOTBepAble MaTEPUANIbl — UCTOYHUKU
MOCTOSIHHOTO ~MAarHUTHOro monst.  TpeboBaHMe K mapaMmerpam u




3aBHCHMOCTb OT COCTaBa U CTPYKTyphl. Tepmuueckas oOpaboTka
MAarHUTOMSITKUX U MarHUTOTBEPbIX MAaTEPUAJIOB.

10 KoHcTpykunoHHBIE MaTEepHAIBI.

Hasnauenne ©  OCHOBHBIE  TpeOOBaHUS,  TPEABSIBIIEMblE K
KOHCTPYKLHMOHHBIM  M€TajulaM M CIUIaBaM, MHCMOJB3YEMBIM B
3JIEKTPOMEXAHNYECKUX U3ACIHAX.

CocTaB, OCHOBHblE MapKud U COCTOSHME IIOCTaBKU YIJIEPOJUCTBIX U
JerupoBaHHbIX cTaneil. HasHaueHue u ycnoBust BEIOOpA OCHOBHBIX MapoK
cTajied IJis U3AEIUN IEKTPOMEXaHUKH.

XapakTepucTUKa U CBOMCTBAa LIBETHBIX MeTa/ioB U cruiaBoB. CocTas,
OCHOBHBIE MAPKHU U COCTOSIHUE NTOCTABKH.

CrolikoCTb MaTepualioB K 3JIEKTPOXUMHUYECKOH U K XMMHUYECKOH
KOppo3uu. MeTobl NOBBILIEHUSI KOPPO3UOHHON CTOMKOCTU U 3aLUTHI OT
koppos3un. JKaponpoyHOCTbh U METOJbI €€ MOBBIIEHUS. XJIaJOCTOHKOCTh
MarepuasoB. BiusHHEe panuanuoHHOro OONyuYeHHss Ha  (PU3HKO-
MEXaHUYECKHE CBONCTBA MATEPUAJIOB.

XapakTepucTHUKa U CBONCTBA CIJIABOB C OCOOBIMU TETLJIOBBIMH CBOWCTBA-
MH. CIUIaBbl C MHHHUMAJIBHO BO3MOXKHBIMM  TEMIEPATyPHBIMHU
k03 punmenramMmu JMHEWHOro paciuupeHus u 3a/laHHbIMU
TeMIepaTypHbBIMHI KO3QPHUIMEHTAMH JHHEHHOTO PACIIUPEHMUS.

CraBel ¢ ocoObiMu  yrmpyrumu cBoiictBamu. CTpykTypa, (HU3HKO-
MEXaHUYECKHUE CBONCTBA CILIABOB.

KoHCTpyKLIMOHHBIE  NJIACTUKA W KOMIIO3ULMOHHBIE  MaTepHUaJbl,
HCIIOJIb3YEMBIE B 3JIEKTPOMEXAHUKE.

OcHOBHBIE TpeOOBaHUS, NPEABSABISIEMblE K IUIACTUYECKHM MacCaM.
Bupapl, xapakTepuCTUKM W MapKM KOHCTPYKLUOHHBIX IJIACTUKOB
UCTIONB3YEMbIX B U3JENUSAX MPHOOPOCTPOCHHSL.

2

Hasnauenue, XapaKTepUCTUKA u o0nactb NIPUMEHEHUS
KOMITO3MIIMOHHBIX MATCPHUAJIOB.

11 Oco0eHHOCTH CBOICTB HAHOpPA3MEPHBIX M HAHOCTPYKTYPHBIX
MATEePHAJIOB.

Meroapl mNONy4YeHUs HAHOCTPYKTYPHBIX METAUIMYECKUX  CIUIABOB.
BnusiHne  pasmepa  KpUCTAJUIMUECKOrO 3epHa Ha  (pU3HMUECKHE,
MEXaHUYECKUE 51 TEXHOJIOTHYECKUE CBOMCTBA CIUTaBOB.
HanocTpykTypHBIE KOMIIO3ULIMOHHBIE MATEPHAIIBL.

4.3. llpakTudeckue (CEMUHAPCKUE) 3aHATHUS
Tembl MpakTHUECKUX 3aHATUHA U UX TPYJOEMKOCTb PUBEACHBI B TaOIHUIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsITH H UX TPYIOEMKOCTb

H3 Hux Ne
Ne | Temel npaktnueckux | @opmsbl npakTudeckux | TpyAaoeMKOCTb, |IpPaKTUYECKOH |pasaena
/i 3aHSITHHA 3aHSITHHA (dac) MOJATCOTOBKH, | IHCIIAI

(1ac) JIUHBI

Y4eOHBIM IIIAHOM HE MPENyCMOTPEHO

Bcero

4.4. JlabopaTopHBIE 3aHATHUS
Tembl 1abOpaTOPHBIX 3aHATUI U UX TPYIOEMKOCTb ITPUBENEHBI B TAOIHUIE O.




Tabnuua 6 — JlabopaTopHble 3aHATHS M UX TPYAOEMKOCTh

H3 Hux Ne
Ne HaumenoBanue nabopaTopHbIX padoT TpyROEMKOCT®, | MPAKTHHECKOH | pasaesa
n/m (dac) MOJATOTOBKH, | JUCIIUII
(1ac) JIVHBI
CemecTp 2

1 | UccnenoBanue CBOMCTB NPOBOSALIMX 2 1 6
CILIaBOB

2 | UccnenoBaHue CBONCTB U30JSLIMOHHBIX 2 1 7
MaTepUalioB

3 | UccnenoBanue npssMoro u 0OpaTHOTO 2 1 7
nbe303ddexra

4 | HccnenoBanue CBONCTB MOy TPOBOAHUKOBBIX 4 1 8
MaTepUaoB

5 | HccnenoBanue CBOMCTB MarHUTOMSITKUX 2 1 9
MaTepUaoB

6 | Mccnenosanue CBOMCTB MarHUTOTBEPIBIX 2 1 9
MaTepUaoB

7 | UccnenoBanue TBEPAOCTH 3 1 10
KOHCTPYKIHOHHBIX MAaTEPHAJIOB.

Bcero 17

4.5. KypcoBoe mpoekTupoBaHue/ BBIOJHEHUE KYPCOBOM padboThI

Y4eOHBIM IIIAHOM HE MPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarOIIIXCs
Buner camocTosTenbHOM padoThl U €€ TPYA0EMKOCTh PUBEAEHBI B TabIHIe 7.

Tabmuna 7 — Bunbl camocTosiTenbHOM paboThl U €€ TPYA0EMKOCTh

Bun camocrositenbHON paboThI Beero, | Cemectp 2,
qac qac
1 2 3
HzydeHne TeopeTHuecKoro MaTepuana
4 4
muctuminbbl (TO)
Kypcosoe mpoekxruposanue (KI1, KP)
PacuerHo-rpaduueckue 3ampanus (PI'3)
BeinonHenne pedepara (P)
ITonroroBka Kk TeKyL1eMy KOHTPOJIIO 4 4
ycnesaemoctu (TKY)
Howmarinee 3ananue (J13)
KonTponbHbie pabdotsl 3a0unnkoB (KP3)
IToaroroBka k MPOMEKYyTOUHOMN 4 4
arrecrauuu (ITA)
Bcero: 12 12

5. TlepeyeHp yuyeOHO-METONUYECKOTO OOECTIeUeHMS
IUTSE CAMOCTOSITEIPHON PadOoThl OOYHYAOIINXCS MO JUCITUTLTHHE (MOIYJIFO)




Y4ebOHO-MeTONNYeCKHe MaTepHasbl IJIsl CAMOCTOSTENbHONW padoThl 0Oy4aromuXcsi YKa3aHbl B

oo 7-11.

6. IlepedeHp eUaTHBIX U 3JEKTPOHHBIX YYEOHBIX M3JaHUN
[lepeyeHb MEYaTHBIX M JIEKTPOHHBIX YUeOHbIX U3AaHUI NpUBeNeH B Ta0nuLe 8.
Tabnuua 8— IlepeueHp MEYATHBIX U HJIEKTPOHHBIX YUEOHBIX M3AaHUH

ugp/
URL anpec

bubnmnorpaduueckas ccpuika

Kommectso
SK3EMILIIPOB
B OubIHoTeKe
(xpome
3JIEKTPOHHBIX
SK3EMILISIPOB)

http://1ib.guap.ru/jirbis2/index. php?
option=com_irbis&view =irbis&Itemid=418
(TYAII)

MarepuanoseaeHue u
MaTepHuasbl 3JIEKTPOHHON
TEXHUKH . [ DJIEKTPOHHbBIN
pecypc] : KOHCHeKT Jiekuuii / M.
A. Ilnorsackas [u ap.] ; C.-
ITerep®. roc. yH-T a3pOKOCM.
npUOOPOCTPOCHUS. - 2-¢ U3,
JIOTL. - DJIEKTPOH. TEKCTOBBIE JIaH.
- CII6. : U3n-Bo I'VAIL 2017. -
271 c.

http://1ib.guap.ru/jirbis2/index. php?
option=com_irbis&view =irbis&Itemid=418
(TYAII)

MarepuanoseaeHue u
MaTepHuasbl 3JEKTPOHHON
TEXHUKH . [ DJIEKTPOHHbBIN
pecypc] : yuebnoe nocodue / M.
A. Ilnotsackas [u ap.] ; C.-
ITerepO. roc. yH-T a3POKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH.
tekcToBble naH. - CI16. : U3n-Bo
I'YAIIL 2018. - 301 c.

http://1ib.guap.ru/jirbis2/index. php?
option=com_irbis&view =irbis&Itemid=418
(TYAII)

DNeKTPOTEXHUYECKUE
Matepuasbl (MarHUTHBIE
MaTepuaibl) . [ DIEKTPOHHBIHA
pecypc] : yueOHO-MeTOIMUECKOe
nocobue / M. A. ITnorsHckast [u
ap.] ; C.-ITerepb. roc. yH-T
a3pPOKOCM. MPHOOPOCTPOSHHUS. -
DJEKTPOH. TEKCTOBBIE JIaH. -
Canxkr-IletepOypr : [0. u.], 2020.
-59¢

http://1ib.guap.ru/jirbis2/index. php?
option=com_irbis&view =irbis&Itemid=418
(TYAII)

DNEKTPOTEXHUUECKUE
MaTepHabl (MTOJyIPOBOAHUKH) :
[ DnexkTpoHHBIH pecypc] :
y4eOHO-MeToanueckoe nocooue /
M. A. IlnorsHckas [u ap.] ; C.-
ITerep6. roc. yH-T a3pOKOCM.
npudOPOCTPOCHUS. - DIEKTPOH.
TEeKCTOBBbIC NIaH. - CaHKT-
[Terepbypr : [0. m.], 2020. - 54 ¢

http://1ib.guap.ru/jirbis2/index. php?
option=com irbis&view =irbis&Itemid=418

DNEKTPOTEXHUIECKHE
MatepHaibl (MPOBOAHUKH) : [



http://lib.guap.ru/jirbis2/index.php
http://lib.guap.ru/jirbis2/index.php
http://lib.guap.ru/jirbis2/index.php
http://lib.guap.ru/jirbis2/index.php
http://lib.guap.ru/jirbis2/index.php

(Cr'YAN) DNeKTPOHHBLIW pecypc]
yuyebHO-MeTOoAMUECKOE nocobue /
M. A. lMnotaHckasa [n gp.] ; C-
MeTepb. roc. yH-T asapoKoCM.
NpnbopPOCTPOEHUSA. - DNEKTPOH.
TEKCTOBbIe faH. - CaHKT-
MeTepbypr : [6. n.], 2020. - 41 c.
[asbigos, C. B.
MartepunanoBefeHue n
TEXHOMOMNA KOHCTPYKLUMOHHbIX
maTepuanos :y4debHoe nocobue /
C. B. Jasbigos, P. A. borgaHos.
- Mocksa ; Bonorga : Hgpa-
WH>xeHepus, 2020. - 256 c. -
ISBN 978-5-9729-0416-7. -
TeKCT : 3NeKTPOHHbI

Opo6os, A. B.
ONIeKTPOTEXHNYECKNE
maTtepuansl :y4ebHoe nocobue /
A. B. ipo6os, H. 0. Epwosa. -
2-e u3g., crep. - MuHck :PUMO,
2021. - 234 c. - ISBN 978-985-
7253-48-7. - TekcT :
3N1EKTPOHHbIN

https://znanium.com/catalog/product/2095059

https://znanium.com/catalog/product/1854593

7. TMepeyeHb 3NeKTPOHHbIX 06pa3oBaTelbHbIX PECYPCOB
NH(OPMaLMOHHO-TENEKOMMYHUKALMOHHOW ceTn «HTepHeT»
MepeyeHb 3NEKTPOHHbIX obpasoBaTe/ibHbIX pecypcos NH(OPMaLNOHHO-
TENEKOMMYHUKALWOHHOW ceTn «W/HTepHeT», HeoBXOAWMbIX AN OCBOEHMSA  AUCLUMNUHbI
npusefeH B Tabnuue 9.

Tabnuua 9 - TlepeyeHb 3NMEKTPOHHbLIX 06pa3oBaTe/ibHbIX PecypcoB MH(POPMaLMUOHHO-
TeNeKOMMYHUKaLUOHHON ceTn «IHTepHeT»
URL apgpec HanmeHoBaHue

http://lib.guap.ru/ Joctyn B OBC «JlaHb» ocyuiecTsiseTca no gorosopy Ne 27, Ne28 ot
27.01.2021
JdocTtyn B 36C «ZNANIUM» ocyuectsngerca no gorosopy Ne 071 ot
24.02.2021
Joctyn B 36C «FOPAUT» ocywecTtensdetca no gorosopy Ne 070 ot
24.02.2021

8. MepeyeHb NHPOPMALMOHHBIX TEXHONOT NI
8.1. MepeyeHb MPOrpaMMHOro o06ecrneyeHns, MCMOMb3YyeMOro Mpu OCYLLECTBEHUN
o6pa3oBaTenbHOro npotecca No ANCUUNINHE.
MepeyeHb NCNOb3YEMOro NporpaMMHOro obecneveHus npegcrasneH B tabnumuye 10.

Tabnuua 10- MepeyeHb NPOrpaMMHOro obecneyeHms
Ne n/n HanmeHoBaHue

He npegycmoTpeHo

8.2. lMepeyeHb NH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM,NCMNOJIb3YEMbIX npu
ocyLiecTBneHMM 06pa3oBaTeIbHOroO npouecca no AUCUMnaAnHe


http://lib.guap.ru/

Ilepeuerp uCHONB3yeMbIX HMHGOPMALIMIOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmune 11.

Tabnuua 11— Ilepedenb HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ Haumenosauue

He nmpeaycmotpeno

9. MarepuaipHO-TeXHUYECKast Oa3a
CocraB  MarepuaJbHO-TEXHMYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYLIECTBJIICHHS
00pa3oBaTeNbHOTO MpoIlecca Mo TUCHUIUIUHE, TPEACTaBJIeH B Ta0numel2.

Tabmuna 12 — CocraB MaTepuaibHO-TEXHUYECKON 0a3bl

Ne HaumenoBaHue cOCTaBHOHN 4acTH Howmep aynuropuu
/o MaTepHaTbHO-TEXHUUECKOH 0a3bl (pu HEOOXOAMMOCTH)

1 MynbTuMenuiiHas JEeKIUOHHAs ay AUTOPUS

2 | CnenuanusupoBaHHas tabopaTtopusi « MaTepuaioBeneHue u 14-03 I'actenno
TCEXHOJIOTUA KOHCTPYKIMOHHBIX MAaTCPHUAJIOB»

10. OueHouHbIE CpeNCTBa AJA MPOBEAEHUS IPOMEXKYTOUHOMN aTTecTaluu
10.1. CocTaB OLIEHOYHBIX CPEACTBIJISI IPOBENEHUS MPOMEXKYTOUHOM aTTecTaluu
oOyHaromuxcst Mo AUCUUIUINHE MPUBEAEH B Tabnmuie 13.
Tabmuua 13 — CocTaB OLIEHOYHBIX CPEACTB JUIsl NPOBENSHHSI MPOMEXKYTOYHOH aTTecTalluu

Bua npoMexyTOYHOM aTTeCTaluu IlepeueHb OLIEHOUYHBIX CPENCTB

Dx3aMeH Cnucok BONPOCOB K 9K3aMEHY;
TecTsL

10.2. B kauecTBe KpPHUTEPHEB OLICHKH VyPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIINH OOyYaroMUMIC TPUMEHSETCsl S-OajulbHasl MIKajla OLEHKH CHOPMHUPOBAHHOCTH
KOMIIETEHIINH, KOTopas npuBeneHa B Tabmuue 14. B TeueHne cemecTpa MOXKET HCIIOIb30BATHCS
100-6annpHast  mKana  MOAYJbHO-PEHTHMHIOBOM  CHUCTEMbl  YHHBEPCHUTETa,  IPaBHJA
HCIIOJIB30BAaHNUsl KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuua 14 -Kpurepuu oueHKH ypOBHS ChOPMHPOBAHHOCTH KOMITETEHLIUH

O1ieHKa KOMIIETEHIIN

Xapaxrepuctrka chhOpMHUPOBAHHBIX KOMIIETEHIUI
5-0asubHAas IIKaia paKTep bopmip e

— obyyvaromuiics ryOOKO W BCECTOPOHHE YCBOMJ IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTHYHO, IIOCJIEOBATENbHO H IPAMOTHO €I'0 U3JIaraer;

— ONUPAsICh HA 3HAHWS OCHOBHOM M MOIOJHUTENBHON JIUTEPaTypBI,

KOTJIMIHO» 2
CBAUTEHOD TECHO MPUBSI3BIBAET YCBOCHHBIE HAYYHBIEC TIOJIOKEHUS ¢ TPAKTUYECKOM
NeSITeIbHOCTHEO HATIPABJICHUS,
— yMeJio 0OOCHOBBIBAET U APTYMEHTHUPYET BhIIBUTAEMbIC UM HJIEH,
— ZieNaeT BhIBOIBI U 000OIIEHUS,
— cBOOOJTHO BJIAQJIEET CHCTEMOM CIIELIMATIM3UPOBAHHBIX TOHSTHIA.
— oOyuarouuiicst TBEpPIO YCBOWJ MPOTPAaMMHBINA MaTepHaj, TPAaMOTHO U
MO CYIIeCTBY W3JIaraer €ro, ONUpasiCh Ha 3HAHUS OCHOBHOMU
«XOPOLIO» JUTEPATYPBI;
«3aYTECHOY — HE JIOMyCKaeT CYIIEeCTBEHHBIX HETOYHOCTEHH,

— YBSI3bIBAET YCBOCHHBIC 3HAHUSA C IPAKTUYECKOH JEATENIbHOCTBIO
HaIpaBJICHUS,




O1ieHKa KOMIIETEHIIN

S5-0aJyTbHAas LIKaja

XapakreprcTrka c(hOpMHUPOBAHHBIX KOMITETEHIIHI

— apTYMEHTUPYET HAYYHBIC MOJIOKEHUS,
— 7ieNaeT BhIBOIbI U 000OIIEHUS,
— BJIAJICET CUCTEMOH CIeHATU3UPOBAHHBIX MTOHITUM.

«yJIOBJIETBOPUTENIHLHOY
«3auTeHO»

— o0y4Jarouuiicst yCBOMIJI TOJBKO OCHOBHOHM NMPOrpPaMMHBIA MaTepual,
MO CYIIEeCTBY H3JIaraeT €ro, ONupasCh HAa 3HAHUS TOJBKO OCHOBHOM
JIUTEPATY PhI,

— JIOMyCKAeT HECYIIEeCTBEHHbIE OMUOKU i HETOYHOCTHY,

— UCOBITBIBAET 3aTPYAHEHHsS] B MPAKTUYECKOM NPUMEHEHHH 3HAHMI
HarnpasJI€HUs],

— cnabo apryMeHTHPYET HayYHbIE TTOJIOKEHUS,

— 3aTpyAHsieTCs B GOpPMySTUPOBAHNN BBIBOJOB 1 0000IIEHUIH,

— YACTUYHO BJIAJICET CUCTEMON CNEUAIU3UPOBAHHBIX NOHITUI.

«HEYAOBJICTBOPUTETIBHO»
«HE 3a4YTCHO»

— O0Oy4Yarouuiicss He YCBOWJI 3HAYUTENbHONW YaCTH MPOrPaMMHOIO
Marepuana,

— MOTyCKaeT  CYyIIECTBEHHble  OIMUOKM W  HETOYHOCTH  MpHU
paccMOTpeHuH podJieM B KOHKPETHOM HarpaBJIeHHUH;

— UCTBITBIBAET TPYAHOCTH B MPAKTHUYECKOM MTPUMEHEHUN 3HAHUIA,

— He MOKET apryMEHTHUPOBATh HAY4YHbBIE MTOJIOKEHHS,

— He GOopPMYIIUPYET BHIBOJOB M 0000IIEHUH.

10.3. Tunosble KOHTPOJIBHBIC 3aJaHUS WU UHBIE MATEPHAIIBI.
Bompocs! (3amaun) anst 5Kk3aMeHa npeAcTaBiIeHbl B Tabmure 15.

Tabmuna 15 — Bonpocs! (3a1a4uun) ajist 5K3aMeHa

Ne i/ [Tepedennb BOMPOCOB (3a1a4) TSI SK3aMeHa Koz
UHAMKATOpa

1 CdopmynupyiiTe 3aBHCUMOCTb CBOHCTB MaTepHUAJIOB OT OIIK-1.¥.1
CTPYKTYPbI

2 ITepeuncnure cBOMCTBAa KPUCTAJUIMIECKUX U aMOP(HBIX OIIK-1.B.1
MaTepUasoB.

3 ITepeuncnure nedekTbl CTPOSHHUS KPUCTAIUTMIECKHX OIIK-1.¥.1
MaTepUalioB

4 Ouenunre BiusHUE NePEKTOB KPUCTAIUIMIECKUX MAaTEPHAIIOB OIIK-1.B.1
Ha UX CBOWCTBA

5 Ilepeuncnure BUABI CBSI3U MEKIY YaCTULIAMU B OIIK-1.3.1
KPUCTAJJIMUECKUX MaTepuanax

6 OueHuTe BIMSIHAE BUAA CBSI3U Ha CBOHCTBA MaTEPHAJIOB OIIK-1.B.1

7 Omnpenenure o auarpamMme (pa3oBbIil COCTAB CIIABOB IO OIIK-1.¥.1
3a/laHHOMY XMMHUYECKOMY COCTaBY

8 Kak BiusieT nepeoxiakaeHue paciiaBa Ha ero (asosoe OIIK-1.B.1
COCTOsIHUE

9 Ilepeuncanre ocHOBHBIE CBOMCTBa opranndeckux nojaumepos | OIIK-1.V.1

10 IIpuunHa XpynKoro pa3pyuieHust CTEKOJI U METOBI OIIK-1.¥.1
YIIPOYHEHMUSI

11 CaolicTBa U IpUMEHEHUE KEPAMUKHU OIIK-1.B.1

12 OueHuTte 3aBUCUMOCTD YI€JIbHOTO AJIEKTPUYECKOrO OIIK-1.¥.1
COTMPOTHUBJICHUs] METAJJIOB U CIIJIABOB OT COCTaBa U CTPYKTYPbI

13 BriOop MaTepuasioB [uisl SJEKTPHUECKUX KOHTAKTOB OIIK-1.V.1

14 BoI00p pe3UCTUBHBIX CILJIABOB U MPUMEPHI IPUMEHEHUS

15 YcnoBusi CBEpXIIPOBOISILIETO MEPEX0aa U CBONCTBA OIIK-1.3.1




CBCPXIPOBOAHUKOB

16 ITepeuncnure cBOicTBa U OONACTD TPUMEHEHHS OIIK-1.¥.1
CBEPXIPOBOJHUKOB

17 Ouenute cBONCTBA MONYNPOBOJHUKOB U MEPEUNUCTIUTE OIIK-1.¥.1
IPOCTHIE MOJYTIPOBOAHUKU

18 OuenuTte BIMsHUE JOHOPHOM M aKLIEITOPHOM NMpUMecH Ha OIIK-1.¥.1
CBONCTBA NOJYNPOBOAHUKOB

19 Hazosure napamerpel, onpeaensrolue CBONCTBa OIIK-1.3.1
MIOJIY TPOBOITHUKOB B 3aBUCHMOCTH OT OOJIACTH MX
PUMEHEHHSI

20 OO6mwsicHuTe siBNeHNE (POTONMPOBOAUMOCTH OIIK-1.B.1
NIOJIY TPOBOTHUKOBBIX MAaTEPHAJIOB

21 [lepeuncnure QUAIEKTPUUECKUE MaTEpPHUAIbl M 00JIaCTH HX OIIK-1.B.1
PUMEHEHHSI

22 OueHuTe CBONWCTBA AMDJIEKTPUKOB JUJIsl M30JIALIUU OIIK-1.3.1

23 Ilepeuncaure TU3NEKTPUUECKHUE MAaTEPUATIbl C AKTUBHBIMU OIIK-1.3.1
CBOMCTBAMH M 00JIACTH MX MPUMEHEHUS

24 HazoBute peppomarautHbie MaTepraibl U OOBSICHATE UX OIIK-1.3.1
CBOMCTBA

25 Beibepure maTepuan st MAarHUTONPOBOAA, TIPUBEIUTE OIIK-1.B.1
000CHOBaHME BBIOOpA

26 OneHka KOHCTPYKLMOHHON TPOYHOCTH MaTepUasioB MpU OIIK-1.B.1
CTaTUYECKUX M JTUHAMUYECKHX HArpy3Kax

27 Bribepure Bua Tepmudeckoil 00pabOTKH CIIJIABOB /ISt OIIK-1.B.1
o0ecrieyeHus1 mapaMeTpOB MPOYHOCTH

28 [lepeuncnute crutaBbl ¢ BBICOKOH YIEIbHON MPOYHOCTHIO. OIIK-1.3.1
JlaliTe CpPaBHUTEIBHYIO XapAKTEPUCTUKY

29 CpasHuTe OCOOEHHOCTH CTPYKTYPHI U CBOICTBA CIUIABOB U OIIK-1.B.1
KOMITO3ULIMOHHBIX MaTEPUAJIOB

30 OueHuTe CBONCTBA HAHOCTPYKTYPHBIX MAaTEPUAJIOB B OIIK-1.¥.1
CpaBHEHHH C MAKPOPa3MEPHBIMH CTPYKTyPaMHU

Bomnpocs! (3anaun) ans 3auera / qudd. 3agera npeacrasieHs! B Tadbaune 16.

Tabmuna 16 — Bonpocs! (3agaun) anst 3adera / nudd. 3adera
Ne n/m [Tepedenn BompocoB (3amay) mist 3a4era / qudd. 3adera Kon
HUHJINKATOPa

Y4eOHBIM MJIAHOM HE MPEyCMOTPEHO

IlepedyeHb TeM i KypCOBOTO MMPOEKTHPOBAHUS/BBITOJHEHUS KypPCOBOH pabOThI
npencTasiieHsl B Tabmuie 17.
Tabmuua 17 — IlepeyeHp TeM Uit KYPCOBOTO MPOEKTHPOBAHMS/ BBIIOJHEHHUS] Ky PCOBOH pabOThI

[IpumepHBI epeueHb TeM sl KYPCOBOTO MPOEKTUPOBAHHS/ BBITIOTHEHUS

Ne n/m .
KYPCOBO# pabOThI
Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO
Bompocel st mpoBeAeHHsT TPOMEXKYTOYHOW aTTECTAlMd B BHAE TECTHPOBAHUS

npencTasiieHsl B Tabmuie 18.




Tabnuua 18 — IlpumepHBbIl IepeueHb BOITPOCOB JUISl TECTOB

Ne i/

IIpumepHBIii nEepedeHb BONPOCOB JIs1 TECTOB

Kon
WHOUKATOpA

1

Ilpouumaiime 3a0anue u evloepume 0OUH NPABUTIbHBLIL OMEEM
Kaxue u3 nepeunciennsix ¢as MOryT o0nanaTh HEOrPaHUIEHHOMN
PacTBOPUMOCTBIO?

a) TBepIbIe PACTBOPBI 3aMEIIECHUS

0) MexaHIUYeCKHUe CMECH

B) XUMHYECKUE COCTUHEHUS

T') TBEPbIE PACTBOPBI BHEIPECHHUSI

1) SBTEKTHYECKUE CMECH

OIIK-1

Ilpouumaiime 3a0anue u vibepume 0OUH UIU HECKOTbKO
NPasUIbHBIX OMEEMO6

HazoBuTe akienTopHbie MPUMECH JJIsi KPEMHHSI

a) bop

6) pocop

B) UHIUUN

) CyppMa

1) rajuiii

OIIK-1

Ilpoyumaiime 3a0anue u pacnoiodcume 6apuUaHmsl OMeenl 6
NPABUIbHOIL ROCE008AMETbHOCHIU.

Pacrnionosure BUIBI MONSPU3ALUH B TIOPSAKE BO3PACTAHHS MIOTEPh
SHepruu (OT MEHbLIETO K OONbIIEMY)

a) 3JIEKTPOHHAs

0) uoHHas

B) IUTOJIBHO-PEIAKCALIUOHHAS

I') CIOHTaHHAs

OIIK-1

Ilpouumaitme mexcm u ycmanosume coomeemcmeue. K kasicooi
RO3UU LU 8 ]1e60M CHIODYE nOODepume COOMBEMCIMBYIOWYI0
RO3ULUI0 6 NPAGOM Cmo/1DYe.

YcTaHOBUTE COOTBETCTBUE MEXKIY MaTepuagaMi U UX MarHUTHOMN
BOCIIPUMMYHUBOCTBIO

A) /lnamarHeTuku 1) <0

b) IMapamaraeTuku 2) y>> 1

B) ®eppoMarHeTuKu 3)107 <y <1072

3anumure BbI6paHHbIe 3HA4YCHUS 110 COOTBETCTBYHOIIUMU 6YKBaMI/I

A b B

OIIK-1

Ilpouumaiime 3a0anue u oaiime ceoil pazeepuymolil 6apuUanm
omeema.

Haszosure npuunHe! yBeIUYeHUs] TPOBOAUMOCTH MOy IPOBOAHUKOB NPU

HUX OCBCHICHUMH.

OIIK-1




[lepeueHb TE€M KOHTPOJBHBIX PadOT MO JUCHMIUIMHE OOYyYaroIUXCs 3a0YHOH (HOPMBI
oOyueHus1, mpencTasiieHbl B Tadmie 19.

Tabmuna 19 — IlepeyeHp KOHTPOJIBHBIX padOT

Ne i/ ITepedeHb KOHTPOJIBHBIX PadOT

He npeagycmotpeno

10.4. Metognueckue MAaTEpPHUAEL, OIpeNEeISOIne NpOLEenyPbl OlLlEHUBaHUsI
WHANKATOPOB, XapaKTEPU3YIOIUX 3Tambl (OPMUPOBAHUS KOMIETSHIIHHA, COAEPKATCS B
JIOKaJbHBIX HOpMaTuUBHBIX aktax [YAIL pernamMeHTHpPYOIUX TOPSAJOK U MOPOLEAYPY
MPOBEJCHUS] TEKYILIErOo KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTeCTalluu O0yYaroIInXCsl
I'VAIL

11. Meroauveckue yka3aHusl sl OOYUYArOIIUXCS 1O OCBOSHHIO TUCIUTIIHHBI

11.1. Meromuueckue ykazaHUs s OOy4arOIIUXCS IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3Ha4€HME JIEKIIMOHHOIO MaTepuaja — JIOTMYeCKH CTPONHHOE, CHUCTEMHOE,
ryOoKoe W sICHOe H3NIOXKeHHe ydeOHOro marepuaia. HasHaueHne COBPEMEHHOH JIEKLHMH B
paMKax TUCHMILIMHBI HE B TOM, YTOOBI MOJYYHUTHh BCIO MH(POPMALMIO 1O T€ME, a B OCBOCHHHU
(yHOAMEHTANbHBIX MpOOJEeM JAUCLUILIMHBIL, METONOB HAYYHOrO TIO3HAHHWS, HOBEHINNX
IOOCTIDKEHUI Hay4dHOH MbIcii. B ydeOHOM mporecce JEKIHs BBIOIHIET METOIOJOTHUYECKYIO,
OPTaHM3aLNOHHYI0 M MH(POPMALMOHHYIO (PyHKIUU. JIEKIus pacKpbIBAaeT MOHATUHHBIN anmapat
KOHKPETHOH OONacTH 3HaHUs, €€ MpoONeMbl, AaeT LeNbHOe NPENCTaBICHHE O AUCLUIUINHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMHU JUCLHUTUIMHAMU.

[InarupyemMble pe3yabTaThl IPU OCBOCHNUH OOYYAIOUTUMUCS JEKIIMOHHOTO MaTepraa;

— TIOJy4Y€HUE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAENeTCs LEeNeBON yCTAHOBKON K Ka)XXIOH KOHKPETHON TEME,

— TOJIyY€HHE ONbITa TBOPUYECKOH pabOThl COBMECTHO C MPETIOABATEIIEM,

— pasBuTHe NPOPECCHOHATBHO-IENOBBIX  KadecTB, JIIOOBH K  TNpeaMeTy W
CaMOCTOSITEIbHOT'O TBOPYECKOTO MbIIIIJIEHUS.

— MOsiBJIeHHE HeOOXOAMMOr0 HHTEPeca, HEOOXOAUMOrO AJIsl CAMOCTOSITENIbHON paboTHI;

— TOJy4YeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pPa3BUTUS HAyKd U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHUs Ha ONIDKANIINE roel;

— Hay4YUTbCS METOAUYECKH 00pabaThiBaTh MaTepuas (BBIOENSATH TJIaBHBIE MBICIH H
MOJIOKEHUsl, TPUXOAUTb K KOHKPETHBIM BbIBOJAM, IOBTOPATH UX B Pa3jMUHBIX
bopmyIupoBKax);

—  MOJIyuY€HHe TOYHOrO MOHUMAaHHs BCEX HEOOXOIUMBIX TEPMHHOB M TIOHSATHI.

JIeKMOHHBI MaTepuanl MOXKET CONPOBOXKAATBCA AEMOHCTpPALMEl ClaiiioB U
UCTIOJNB30BAHMEM DPAa3aTOYHOrO MaTepuaia IpU TPOBENEHHH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHSI OTJENbHBIX TEMATHK 10 JUCITUTUTHHE.

CTpyKTypa NpefocTaBieHNs JEKINOHHOrO MaTepyana:

- TeMaTH4YeCKUe JeKLUH 110 pa3ziesaM Kypca,

- IEMOHCTpaLusl CIaiAoB,

- KOHTPOJIbHBIE BOIIPOCHI K pasfienaM Kypca.

JlexiimoHHble MaTepuanbl UMEIOTCS B WU3JaHHOM BHUIE, B BUIE DJIEKTPOHHBIX PECYPCOB
oubmmorexku ['YAIL

11.2. Meronuueckue ykasaHus il OOyHArOIIUXCS IO BBIMOJHEHUIO J1a0OPaTOPHBIX
pador.




B xofe BbINOAHEHWA NabopaTopHbIX paboT obydyatowmnincs A[OMKEH Yrayoutb W
3aKpenuTb 3HaHWUA, MPaKTUYECKMe HaBbIKW, OBajeTb COBPEMEHHOW MeTOAUKON W TEeXHUKOMN
JKCMepuMMeHTa B COOTBETCTBMM C KBaIM(PUKALWOHHON XapaKTepuUCTUKOW obyuyatroLierocs.
BbinonHeHne nabopaTopHbIX paboT COCTOUT W3 3IKCMEPUMEHTaNbHO-MPAKTUYECKOW, pacyeTHO-
aHaNMTUYECKOM YacTeill U KOHTPONbHbIX MEPONPUATHUIA.

BbinonHeHne nabopatopHbiX paboT obydyarolmuMca ABASETCA HEOTbeM/IEMOW YacTblo
N3yYyeHUs OUCLUUNAUHLI, ONpefensieMoil y4yebHbIM NMAaHOM, W OTHOCUTCH K CpefcTBam,
obecneunBaroL MM peLleHmne cnefyroLnx OCHOBHbIX 3afay obyuvaroLierocs:

- npuobpeTeHWe HaBbIKOB WCCNEAOBaHUA  MPOLECCOB, SABNEHWUA U  OOBEKTOB,
M3yyaeMblX B pamMKax faHHOW AUCLUMNIINHbI;

- 3aKpenjieHue, pasBUTWe W AeTanu3auus TEOPETMYECKUX 3HAHWIA, MOMYYEHHbIX Ha
NeKumnax;

- MNOJNyYyeHVe HOBOMN MH(OPMALMM N0 U3y4yaeMoin AUCLUNINHE;

- npuobpeTeHMe  HaBbIKOB  CaMOCTOSATENbHOW  paboTbl C  nabopaTopHbIM
obopygnosaHuem n npubopamu.

3agaHne 1 TpeboBaHUA K NMPOBeAeHNI0 NabopaTopHbIX paboT
NabopaTopHble paboTbl BbLIMOAHAKTCA B nabopaTopuM  MaTepuanoBefeHUs  Ha

NabopaTopHbIX YCTAHOBKAX C 3arMo/IHEHWEM MPOTOKOA N3MEPEHUIA.

CTpyKTypa 1 hopma oTyeTa 0 nabopaTopHoOil paboTe

OTueT no nabopaTopHoii paboTe BKAOYaeT 06s3aTe/ibHble MYHKTbI, NMPeAcTaBieHHbIe B
MeTOANYECKNX YKa3aHUAX.

Tpe6oBaHMA K 0hOpMAeHUIO 0T4eTa 0 nabopaTopHoil paboTe

TpeboBaHMA K 0)OPMNEHNIO OTYeTa NPeSCcTaBNeHbl B METOAMYECKUX YKa3aHUAX

MeTofMYecKMe yKazaHns n3gaHbl B BUAe 3/IEKTPOHHbIX pecypcoB 6ubnmoteku 'Y Al

TUTYNbHBIA NACT 0TYeTa JO/IKEH COOTBETCTBOBATbH LIAG/OHY, NPUBELEHHOMY B CEKTOpe
HOopMaTUBHOM foKyMeHTauum 'Y Al https://guap.ru/regdocs/docs/uch

OdopMneHne OCHOBHO 4acTu OT4yeTa AO/MKHO OblTb OOPMIEHO B COOTBETCTBUM C
FOCT 7.32-2017. Tpe6boBaHUs nNpuBefeHbl B CEKTOpPe HOPMATUBHON fLOoKyMeHTauum [YAT
https://guap.ru/regdocs/docs/uch

Mpn QopmMnpoBaHMM CNMCKa UCTOYHMKOB CTyAeHTaM HeobX0oAMMO PYKOBOACTBOBATHCH
Tpe6oBaHuamun ctaHgapta FOCT 7.0.100-2018. Mpumepbl OPOPMIEHUS CMUCKA UCTOYHUKOB
npuBeAEHbI B CEKTOPe HOPMaTUBHOM AoKymeHTaumu 'Y AT, https://guap.ru/regdocs/docs/uch

11.3. MeTogmnyeckune ykasaHua ana obyyarowmxcsa no NpoxXoXAeHUO CamoCTOATeNbHOW
paboTbl

B Xo4e BbINOMHEHWA CaMOCTOATENIbHOW paboTbl, 06y4yatoLWmMiica BbINONHSAET paboTy no
3aflaHNI0 N NpU MeTOAMYECKOM PYKOBOACTBe npenojaBatens, HO 6e3 ero HenmocpenCTBEHHOIO
yyactus.

[ns obyvalowmxca Mo 3a04yHOW (opme 00yyeHUsi, camoCToATeNbHas paboTa MOXeT
BK/IKOYATb B CEO6S KOHTPO/LHYIO paboTy.

B npouecce BbINONHEHWA CaMOCTOSTENbLHON paboTbl, y o6ydatouieroca gopmupyertcs
LenecoobpasHoe niaaHMpoBaHWe paboyero BpeMeHW, KOTOPOe M03BONSET UM pa3BMBaTbh YMEHUA
M HaBblKW B YCBOEHMM M cucTemMaTu3auum npuobpetaeMbiX 3HaHWIA, obecneymBaeT BbICOKMWI
YpOBeHb YyCMeBaemocTV B Mepuoj 00y4yeHWs, MNOMOraeT MOAYYUTb HABbIKM MOBbILIEHNA
NnpogeccUoHanbHOro YpPoBHS.

MeToguyeckKuMnM  Matepuanamy,  HanpaefSOWWMKW  CaMOCTOATeNIbHY0  paboTy
00yyYaloLLMXCAABNAKOTCA:

- y4YeOHO-METOAMYECKUIA MaTepuan no AUCLUNINHE;


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

11.4. Meronuueckne yKazaHus sl OOYYAIOLIUXCS TIO TPOXOXKAECHUIO TEKYLIETo
KOHTPOJIS1 yCIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH MPEAyCMAaTPUBAE€T KOHTPOJb KaydecTBa 3HAHUM
00yHarImuXxcs, OCYIIECTBISIEMOrO B TEYEHHUE CEMECTpa C LIEeJbI0 OLCHMBAHUS XOIa OCBOCHUS
JOUCLIUIINHBL

B Teuenue cemecTpa CTyACHTHI:

- 3aIHIIAIOT JJadopaTopHbie padoTsl (7 mT);

- BBIMOJIHSIIOT TECTUPOBAHUS [0 MaTepuanaM Jekuuu B cpene LMS

11.5. Meronudeckue ykazaHus it OOYHAOIUXCS MO MPOXOKIACHUIO MPOMEKYTOYHOM
aTTecTaluu.

IIpomexxyTouHast ~ arrecTaumss  OOyYAIOUIMXCS — NPENyCMaTPUBAeT  OLCHMBAaHHE
MPOMEKYTOYHBIX U OKOHYATENbHBIX Pe3yJbTaToOB 00yueHus: no aucuuruinHe. OHa BKIIOYAET B
ceOst:

9K3aMeH — (OopMa OLEHKH 3HAHUH, MOJYYEHHBIX OOYYAIOLUIUMCSA B MPOLECCE HU3YUSHHS
BCEH AMCLUIUIMHBI UJIHM €€ YaCTH, HABBIKOB CAMOCTOSITENIbHONU paboThl, CIIOCOOHOCTH MPUMEHSTh
UX Ui pelleHMs] IMPaKTUYEeCKUX 3a]ad. OJK3aMeH, Kak I[IpaBWJIO, IMPOBOAUTCA B MNEPUOA
SK3aMEHAIIMOHHON CeCCUM M 3aBepLIAeTCs aTTEeCTallMOHHOM OLIEHKON «OTJIMYHO», «XOPOLIO»,
«yIOBJIETBOPUTEIBHOY», «HEYIOBJIETBOPUTEIHLHOY.

B Tedenue cemectpa cTyneHTy HEOOX0onuMo caath He MeHee S0% nabopaTopHbIX padoT,
BBITIOJTHUTH TECTUpOBaHUs B cpene LMS He Huxe oueHku "yaoBieTBopuTenbHO". B ciyuae
HEBBINIOJHEHUH BBIIIEU3JIOKEHHOT0, CTYJIEHT, MPHU YCHEIHOM MPOXOXKAEHUU MPOMEKYTOUHON
arrecTanny B opMe SK3aMEHa, HE MOXKET TOJTYyYHUTh aTTECTALIMOHHYIO OLIEHKY BBILIe "XOpomo".

CucremMa OLIEHOK MpHU MPOBEAEHUM TEKYLIEro KOHTPOJIA U NMPOMEXKYTOUHON aTTecTalluu

OCYLIECTBJIICTCS B COOTBETCTBHUU C PYKOBOASIIMM JNOKyMeHTOM opranusaumu PJIO T'YAIL
CMK 3.76 «IlonoxxeHue O TEKylIeM KOHTPOJE yCIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalluu
obyuaromuxcsa ['YAII, ocauBarommx oOpa3oBaTeNbHbIE MPOrPaMMBbI BBICLIETO OOpa3OBaHUSD»
https://docs.guap.ru/smk/3.76.pdf


https://docs.guap.ru/smk/3.76.pdf
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