MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe
Cep Mi-'r.-'-.'.l. 1B "....'..n 'w..:.-;:-l-li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MarepuasnoBejeHue

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noAroToBku (crneruanbHOCTh): 27.03.03 CucTeMHBbIN aHAa/IU3 U yNIpaB/ieHHe
HanpasnenHocTs (11po¢uib): CUCTeMHBIM aHa/IN3 U ynpaB/ieHHe B HH(GOPMaLMOHHBIX TeXHO/IO0THUAX
dopma oOyueHus: OUHas

d@akynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CHCTeM

Kadenpa: MuCA, Kadeapa mope1poBaHus ¥ CUCTEMHOI0 aHa/Iu3a

Kypc: 2

Cemecrtp: 4

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 4 cemecTp Bcero EayHuiib
1 Jlekumu 17 17 yacos
2 |JlabopaTopHbIe 3aHATHS 17 17 YacoB
3 Bcero ayquTOpHbIX 3aHATUI 34 34 4yacoB
4 CamocTosiTesibHas paboTa 38 38 4yacoB
5 Bcero (6e3 3k3ameHa) 72 72 4acoB
6 OO011jast TPY0EMKOCTh 72 72 yacoB
2.0 2.0 3.E

3auet: 4 cemecTp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 29 ot « 30 » 9 2016 1|

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 27.03.03 CuCcTeMHBIM aHanvM3 W yrpae/jeHue, yTBepxzaeHHoro 2015-03-11 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

noteHT Kad. MuCA [Tonomapes A. H.

3aBeayromumii obecreunBarolei Kad.
MuCA Hmutpues B. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/I&JILHOCTI/I).

Hekan ®BC Ko3snosa JI. A.
3aBenyroluii BeIMycKaroiieit kag.

MuCA Ovutpues B. M.
OKCIePThI:

JoteHT kKad. MuCA lanmxa T. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
dopMUpoBaHMe Yy CTY[EeHTOB 3HaHUM O TIPUPOZle W CBOMCTBaX MaTepyasioB 31eKTPOHHOMU
anmnaparypbl, 3aBUCUMOCTHM MX CBOMCTB OT COCTaBa U CTPOEHUS, 3aKOHOMEPHOCTSIX M3MEHEHUs STHUX
CBOMCTB T10/] BO3/]eliCTBHEM Ha MaTepuasibl BHELLIHUX MOJIeH pa3/IMUHON TIPUPO/BI.
dopMUpOBaHUE y CTYIEHTOB TEOPEeTUYEeCKMX OCHOB CTPYKTYpOOOpa30BaHHUSI PA3/MUHBIX THUIIOB
MarepuasioB

1.2. 3agauM JUCIHUILIMHBI

— OOyueHue NPOBEJIEHUI0 TEXHUUECKU U SKOHOMHUECKH 000CHOBAHHOTO BbIOOpa MaTepuasioB,
VCXO/s1 U3 Ha3HaueHMs U YCI0BUM 3KCI/lyaTaly annaparyphl.;

— OOyueHue OIleHKe TIOBeIeHUS MaTepHasoB TIPM W3MEHEHWM YCIOBUN 3SKCIUTyaTallid |
BBI3bIBAEMBIX 3THUM OTKJIOHEHUSX B pab0Te 3/IeKTPOHHOH armapaTyphbl.;

— OcBoeHue MeTOJVKU T10/Ib30BaHUSl CIIPABOYHOM JIATEPATypOM, BKIIIOUAlOIeil CBOMCTBa,
MapKH pa3/IiYHbIX BU/IOB MaTepPUa/iOB, TEXHUUECKUe TpeboBaHUS K HUM.;

— OO6yueHue ¢popMHUpOBaHUIO 0a3 JAHHBIX 10 CBOMCTBAM Pa3/IMUHBIX TUIIOB MaTepPHAJIOB.;

b

2. MecTo pucomiuinHel B cTpyKrype OITIOII
OucuuruiiHa «MartepuanoBefienre» (B1. Jucturivsbl  (MoAy/au)) OTHOCUTCS K Omoky 1
(BapuaTvBHas 4acTh).
[TpefmecTByOlUMM  AUCLIMIIMHAMY,  (OPMUPYIOLMMU  Haya/bHble  3HAHUS,  SIBJISIIOTCS
cefyrone JUCLUIUIUHBL: Pu3nka, XUMus.
[TocneayrowymMy AUCLMIIIMHAMU SIBJISIIOTCSL: MeTposiorys, cTaHAapTU3aLus U CepTUQUKaLUS.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLUILUIUHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUI:

— OIIK-1 roTOBHOCTBIO TNPHUMEHSITb MeTOAbl MaTeMaTWKH, (U3UKH, XUMHUM, CUCTEMHOTrO
aHaju3a, TeOpUM yIpaB/eHusi, TeOpUU 3HAaHUM, TEOPUM WU TEXHOJIOTMM IPOrpaMMUPOBAHHUS, a TakKKe
MeTO/I0OB I'YMaHUTapHbIX, JKOHOMUYECKUX U COLIMA/IbHBIX HayK;

— OIIK-8 crnocoOHOCTBIO —y4acTBOBaTh B pa3paboOTKe OpraHU3allMOHHO-TEXHUYECKON
JOKYMEHTal[iM, BBIMOJMHATh 3aJaHuss B 00/acTU CepTUPUKALUKA TeXHUUeCKUX CpPeZCTB, CHUCTeEM,
TpoLIeCccoB, 000py/[0BaHMS ¥ MaTePUaJoB;

B pe3synbraTte usyueHus JUCLIMIUIVHBI CTYEHT JO/DKeH:

— 3HaThb CTPYKTYpbl, XUMHWUYeCKHME U TeXHOJIOTUYeCKHe CBOWCTBA KOHCTPYKL[MOHHBIX U
3/IeKTPOTeXHUYECKUX MaTepuasoB; TEXHOJOrMYeCKrue OCHOBbI HAHOMAaTepHasoB.

—  yYMeTb OCYIIeCTB/ISTb BEIOOP KOHCTPYKLIMOHHBIX U 31eKTPOTEXHUUECKHUX MaTepUasioB.

— BJ3jieTb METOJAMU aHalv3a CBOMCTB KOHCTPYKLIMOHHBIX U 3/IEKTPOTEXHUYECKHUX
MaTrepuasoB.

4. O0beM ANCIUIUIMHBI M BU/IbI YU4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBseT 2.0 3aueTHbIX €JUHMIIBI U TIpe/CTaB/ieHa B
Tabmuie 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Ne Bugpl yueOHOM ZieaTeTbHOCTH 4 cemecTp Bcero E qvauLb
1 Jlekimn 17 17 4acoB
2 JlabopaTtopHble 3aHATHS 17 17 YyacoB
3 Bcero ayquTOpHBIX 3aHATUN 34 34 4acoB
4 CamocrosiTesibHasi paboTa 38 38 4acoB
5 Bcero (6e3 3x3ameHa) 72 72 4yacoB
6 OO0r11ast TPYZJ0EMKOCTh 72 72 YyacoB
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2.0 2.0

3.E

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.
Tabmuia 5.1 — Pa3zenbl AUCLMIVIMHEBI U BUJbI 3aHATUN

= =
-
S @
o 2 ) S =
a, w o I g =
= ] S o ¢ = 5
5 2 0 83 25
Ne HasBanus paszesnoB JUCLIUIIIIMHBI = = = o 9 Sy
= e = | 8¢ = E
o o U oM o E
=9 E M & S 2
o o ~ ’9‘ =
O o
] =
= g
O
1 | OcHoBBI MaTepuanoBe/eHusl 2 2 5) OIIK-1, OIIK-8
2 | Crpykrypa 4 (a30Bble paBHOBeCHsI B 2 2 5 OIIK-1, OIIK-8
CruiaBax
3 |Tlnactuueckas gedopmarivs U GU3MKO- 3 3 6 12 OIIK-1, OIIK-8
MexaHHWYyeCKre CBOMCTBAa MaTeprasioB
4 | TexHONOrHs KOHCTPYKLMOHHBIX 3 3 6 12 OIIK-1, OIIK-8
MaTepuaioB
PapnorexHuueckre Marepuasisl 3 3 6 12 OIIK-1, OIIK-8
6 | CBepXIpOBOAHUKOBbIE U KDUOTE€HHbIE 2 2 9 OIIK-1, OIIK-8
Matepuassbl. [1omynpoBogHUKOBEIE
MaTepuabl
7 | dusnekrpuyeckre mateprasbl. MarHuTHbIe 2 2 5 9 OIIK-1, OIIK-8
MaTepuarlbl
Utoro 17 17 38 72
5.2. Copep>xaHue pa3/eioB JUCLHUILIMHGI (10 JIEKIUAM)
CopeprkaHye pa3/iesioB AVCLUIIIVH (T10 JIeKLKSM) TIpHBeJieHo B Tabsurie 5.2.
Tabsnuna 5.2 - CofiepykaHue pa3/esioB JUCLIUIUIUH (TI0 JIEKLUSIM)
V) L 5
= 4 =
g S 2
CopeprkaHuve pasziesioB JUCLIUILIVMHBI [10 = > T
HasBaHus pasgernos ACP pasi ACH s o E
JIeKLUAM g g g
S =
=S =
=Y Qg2
= S
4 cemecTp
1 OcHOBBI MaTepuanoBeeHUs ATOMHO-KpPUCTa//IAYeCKoe CTPOeHUe 2 OIIK-1,
MarepuasioB. @opMUpoOBaHUEe CTPYKTYPbI OIIK-8
MarepurasioB. CTpoeHue MeTasuioB. THUIIbI
XUMHUUECKUX CBsi3eld B MaTepuanax u
BAMSTHUE UX Ha 371eKTpodu3nuecKre
cBoiicTBa. IIpocTpaHCTBEHHBIE peleTKH.
[edexTsl KpUCTaInueCcKoro CTpOeHHsI:
TOYeuHble Jie(eKThl, AUCTOKALUH,
TIOBEPXHOCTHBIE U 00beMHbIe
HeCOBepLIeHCTBa CTPYKTypbl. CTpyKTypa
4
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JKUJIKUX KPUCTAJIIOB, TIOJIMMEPOB, CTEKOJT
1 KepaMmuK. Tpy COCTOSTHUS BellleCTBa B
3aBUCHUMOCTH OT TeMIepaTyphl U
JaBneHru. MexaHu3m 00pa3oBaHUs
amMOp(HOT0 COCTOSIHUSI MeTa/l/TUe CKUX
CTUIaBOB. YC/IOBUSI BbIpall[BaHUS
MOHOKDPUCTAJIJIOB U3 PACIIaBOB U
MeTO/ibl BEIPAIIUBaHUSI; pacTipe/iesieHre
rpyUMeceii MeXKly paciijlaBoM U
pacTyLIMM MOHOKPHCTAJIOM.

HToro

2 CtpyKTrypa U (pa30oBble paBHOBeCHsI
B CIJIaBax

MexaHuyeckue cMecH, TBep/ble
PacTBOPbI U XUMHUYECKHe COeJUHeHUS;
(hu3uKo-MexaHUYeCKre CBOMCTBA
cruiaBoB. TepmorHaMuKa (ha30BbIX
paBHOBECU, MPaBUJIO (a3 U TIPUHLUIIBI
MOCTpOeHus AuarpaMm (ha3oBoro
paBHOBeCHS CIJIaBOB. /rarpaMMel
(ha30BbIX PABHOBECU CHUCTEM C
pa3/IMYHONM paCTBOPUMOCTBIO
KOMITOHEHTOB; aHa/IU3 JuarpaMm C
T10JTHOW HePaCTBOPUMOCTBIO U MOJTHOU
PacTBOPUMOCTBIO B TBEPZOM COCTOSIHUU;
repexo/; OT HeOrpaHUUEeHHOU
PacTBOPUMOCTH K OTPaHUUEHHOM.
dopMUpOBaHUE CTPYKTYPbl MeTa/VIOB U
CTIaBOB TIpU KpUCTasun3aiuu. Oo1ue
CBeZleHUsI 0 MOCTPOeHUH (ha30BbIX
pPaBHOBECUU B TPOWHBIX COEJUHEHUSIX.
OOb111ast CBsA3b MEX/y JUarpaMMamMu
COCTOSIHUSI CTIJIaBOB U UX (PU3HKO-
MeXaHWYeCKHMH CBOMCTBAMU.

Htoro

OTIK-1,
OTIK-8

3 [nactuueckas gedopmalius u
(h13UKO-MexaHUUeCK1e CBONCTBa
MaTepuasoB

Bubl HanpsbkeHWH B Marepuanax,
ynpyrasi, TyiacTudeckasi ieopmaiiys u
pa3spyuienue. Anddy3roHHbIe TTPOLeCChI
B MeTaJlsle. MexaHW3Mbl TJ1aCTUUeCKOU
JedopMaliuyu B MOHOKPUCTA/IIaX U
nosiKpucTaiiax. CTpyKTypHbIe
ripeBpalleHus U h3MeHeHre (H3UKO-
MeXaHUYeCKUX CBOWCTB TIpU
TJIacTUUYeCcKou epopmaliuu, siBeHue
HaKJ/ieria ¥ yIPOUHEeHUs! CTI/IaBOB.
Bnusinve HarpeBa Ha CTPYKTYpYy U
CBo¥CTBa /1lehOPMUPOBAHHBIX CI/IABOB,
BO3BpaT U PeKpUCTAJIIU3aLUSI.
MexaHuyecKre CBOWCTBA METalJIOB U
CTUIaBOB TIPU CTaTUUeCKUX U
[TMHAMUUeCKUX Harpy3kax, Juarpamma
HanpsbkeHue-sedopMarus A/s
MIaCTUYECKUX U XPYITKUX MaTepUasioB.
[Tnactuueckas gedopmaiiusi B

OIIK-1,
OIIK-8
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MOJIMMEePHBbIX MaTepranax; pejakcalus
HanpsDKeHUs U pefakcaius gedopMaryu.

HToro

4 TexHO/IOTHSI KOHCTPYKLIMOHHBIX
MaTepHasioB

KoHCTpyKIIMOHHBIE MeTasulbl U CI/IaBbl.
KOHCTpYKLIMOHHBIE HEMeTal/InyeCcKrue
Marepuasibl. OCHOBHbIE
KOHCTPYKLIMOHHbIe, TEXHOJIOTUYEeCKHe U
9KCIITyaTalMOHHbIe TpeOoBaHus K
KOHCTPYKLIMOHHBIM Mareprajiam.
KoHCTpyKIIMOHHBIE MeTa/yInuecKye
CIUIaBbI Ha OCHOBE JKejle3a, a/IlOMUHUS,
Me/I1, TUTaHa U MarHus. Teopus U
TeXHOJIOTHSI TEPMUYECKOU U XUMHUKO-
TepMuueCcKoii 00paboTKH cTamu Jijist
y/IyullleHHsI KOHCTPYKLJMOHHBIX 1
TeXHOJIOTUYECKHUX CBOWCTB CIIaBOB,
omxur I u Il poga, 3akanka v OTIyCK,
eCTeCTBEHHOEe U UCKYCCTBEHHOe
cTapeHue criaBoB. ledopmupyemsble U
nuTeliHble criiaBel. CTPyKTypa, COCTaB,
MapKUpPOBKa U IIPUMEHEeHe CIIaBOoB.
CriaBel J/1 U3TOTOBJ/IEHUS HECYLLUX
KOHCTPYKLIUM, MeXaHN3MOB, [IPY’KUH
KOHTAaKTOB, PeXXYLUX U U3MEPUTEIbHbIX
VHCTPYMEHTOB, CTaHKOB, KOPITyCOB
rubpugHbix Mukpocxem (I'MC); npurion.
[Tnactmaccel, pe3rHa. KomnosuijuoHHble
MaTepuasbl C JIMCTOBBIMU
Haro/IHUTe/IIMU. basncHble MaTeprasbl
J/151 IPOU3BO/CTBA OHOC/IOMHBIX,
MHOT'OCJIOWHBIX ¥ THOKMX TIeYaTHBIX I1/1aT
10 CyOTPaKTUBHOM, afiIUTUBHOMN U
MOyaAJUTUBHOU TexHosioruu st BU- u
CBU-guariazona. KoHCTpyKLJMOHHBIE,
TeXHOJIOTUYeCKHe U SKCITyaTaliOHHbIe
CBOICTBa MaTepuasoB, BIUSHUE BHEILITHUX
BO3/IeICTBUM Ha 3KCIUTyaTallMOHHbIe
rapaMmeTpbl HeMeTayInyeCcKUx
MaTepuanoB. IHTerpaibHble KpUTEPUU
BbIOOpa MaTepuasioB C yueToOM CBOMCTB
(pyHKIIMOHA/IBHBIX, TEXHOJIOTUUECKHUX,
CTabM/ILHOCTH ¥ CTOUMOCTH).

Htoro

OTIK-1,
OTIK-8

5 PagnorexHuyeckrie Matepyasibl

ITpoBopHMKOBBIE MaTepraibl. OCHOBHEIE
CBOMCTBA Y TlapamMeTpPbl TTPOBOJHUKOBBIX
3/1eKTPOTEXHUYECKHUX MaTepUasoB.
Biusinve Ha yzenbHOe 3/1eKTprueckoe
COTIPOTHMB/IEHUE TTPOBO/IHUKOB MPUMeCeH,
TeMIiepaTypkl, AeopMaliiu, YacTOThI
3/1eKTPOMarHUTHOTO 1osist. MeTtanbl
BbICOKOMW MPOBOJUMOCTH (Me/ib,
aJIFOMUHUM, cepebpo, 30/10TO, T/IaTUHA U

OIIK-1,
OIIK-8
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MeTasl/ibl IJIAaTUHOBOW IPyMIibl).
[TpoBoAHKKOBBIE MaTepHabl BELICOKOTO
cornpoTuB/ieHus. [IpOBOAHUKOBLIE U
pe3uCTUBHbIE MaTepHaslbl
TOHKOTIJIEeHOUHBIX MUKPOCXEM.
[TpoBogsiiye, pe3uCTUBHLIE U
JTU3/IeKTPUYe CKHE TIaCThI
TOJICTOTIJIEHOUHBIX MUKPOCXEM.

HToro

6 CBepXIpOBOJAHUKOBbIE U
KpUOTeHHbIe MaTepUallbl.
[TosyripoBOAHUKOBBIE MaTepUasibl

CBepXMpoBOAUMOCTb. JrieMeHTapHble
CBePXIIPOBO/IHUKU U
CBEPXIIPOBO/IHHMKOBbIE COE/JUHEHUSI.
[TpriMeHeHre CBePXITPOBOIHUKOB [I/Is
YCTPOUCTB KPHUO3/IEKTPOHUKH.
Omnpenenenyve U Kinaccuukarys
TM0JTyIPOBOJHUKOBBIX MaTeprasoB
(HeopraHu4ecKHx, OpraH1ue CKUX;
KPUCTa/I/TUYeCKUX, aMOP(PHBIX).
DneMeHTapHble XUMUYeCKHe
coejMHeHUs1, MHOro(asHsble). [IpruHLUIIBI
TeXHOJIOTUHY TIPOM3BO/CTBA
MOJTyIPOBOJHUKOB Pa3/IMYHOrO BU/A.
3aBUCUMOCTb COBEpPIIIEHCTBA CTPYKTYPHI
Y (pM3UUeCKUX CBOWCTB OT TEXHOJIOTUU
MIPOM3BO/ICTBa Marepuana. OcobeHHOCTH
CTPYKTYPbl MOHOKPHUCTAJJIOB U
3MUTAKCUA/ILHBIX c/10eB. CriocoObl
T0JTyYeHus1 TIOYTIPOBOAHUKOBBIX
MaTepHrasioB BbICOKOM UHCTOTHI U
MOHOKPHCTa//INYeCKON CTPYKTYPbI
(MeToz, 30HHOM TMepeKprCTaIIn3aLvu,
MeToz, YoxpanbCKoro, MeTo/,
OecTUreNTbHOUM 30HHOM T/IABKH).

HNToro

OTIK-1,
OTIK-8

7 IusneKTpryeckye Marepuaibl.
MarHuTHble MaTepuasbl

Omnpegenenvie AU31eKTPUKOB.
Knaccudukaiys AusneKTpukoB
(maccrBHbIE U aKTHBHbIE, OpraHuvyecKre
1 Heopranuueckue). TpeGoBaHws,
rpeJibsiB/sieMble K JU3/1eKTpUUe CKUM
MaTepuasaMm. SIBieHue Nonspr3alyy B
[M3JIeKTPUKaX, MTHOBEHHbIE U
3amMe/j/ieHHble BU/IbI MO/SIPH3aLIUU.
HernonsipHble 1 nonsipHble MaTepyarsbl.
AKTHBHBIE IU3/1eKTPUKH.
CerHeTos/ieKTpUKHU:
MOHOKpHCTa//InyecKue,
MOJIMKPUCTA/IJINYECKUE U [IJIEHOYHBIE.
OcHoBHbIe 371eKTpodr3nUecKue
rapaMmeTpkl, TemreparypHble U
YaCTOTHbIE 3aBUCUMOCTH.
Vcrnonp30BaHue CerHeTo31eKTPHUKOB B
CBUY-pmuaria3one. [Tbe303/1€KTPUKM.

OITK-1,
OITK-8
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[TUpPO3/IeKTPUKH U 3ME€KTPETHI.
CTpyKTypa, OCHOBHbIE CBOWCTBA U
npumeHenue. [Ipupona
(deppomMarHeT3Ma: MarHUTHBI MOMEHT
aToMa, SHeprysi B3aUMO/[eHCTBUS MEXKY
MarHUTHBIMH MOMEHTaMH aTOMa,
obpa3oBaHue fomMeHOB. [1porecchl
HaMarHUUUBaHUS B TIOCTOSTHHOM
MarHUTHOM T10JIe ¥ TlepeMarHuuriBaHus B
repeMeHHbIX TI0/1s1X. KprBbie
HamarHuuuBaHwus. [leTm rucrepesuca u
WX MapameTpbl (MarHUTHast
TIPOHMLIA@MOCTb, KOAPLUTUBHAS CHJIa),
OCTaTouHasi UHAYKLUS, KO3(PPULIMEeHT
TIPSIMOYTO/TBHOCTH, MOLIJHOCTh TIOTEPh U
np. Ilpupoga aHTH(hEpPOMarHeTUKOB U
(dheppumarHeTukoB. D¢ dekTbl Papajies u
(heppoMarHUTHOTO pe3oHaHca.
MarHuTHbIe MaTepHaJIbl CrielaabHOTO
Ha3HaueHUst: C MPSIMOYTO/IbHOU TIeT/Iel
rucrepesuca u 00/bILION CKOPOCTHIO
repeMarHu4MBaHus,
TIOTYTIPOBOJHUKOBBIE MaTepHasibl C
0COOBIMM TTapaMeTpaMH B 00/1aCTH
CBEPXBBICOKOYACTOTHOTO
repeMarHu4MBaHusl, C 6OJIBIIION
TJIOTHOCTBIO 3arvcu uHGOpMaLiy TIpU
repeMeIleHU HaMarHUUKBaloIIero moJist
C UWIMHAPUYeCKUMU JIOMeHaMU.

HToro

2

Wtoro 3a cemecTp

17

5.3. Pazensl AMCHUIVIMHBI M MEX/UCIMII/IMHAPHBIE CBS3M C 00ecneunBarIMH (MPeAbIAYMMHI)
1 o0ecrieuBaeMbIMH (MOC/IEAYIOIAMHE) AUCIMIUTNHAMH
Pa3zenbl JUCLIMIIIMHBI U MeXXAUCLUTIMHAPHBIE CBSI3U C obecrieunBaroiMu (TpeAbIYLUMU) U

obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.

Tabnuiia 5.3 - Pa3genbl AUCHUATITMHBI M MEXKIUCIUIIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM JUCIIUTUIMHBI, [7Is1 KOTOPBIX He0OX0JUMO

cepTUdUKaLUS

No HauMeHOBaHMe JUCLUMIIAH n3yueHre 00eCrieuyrBaroUMX U 00eCrieunBaeMbIX AUCIIUTUIAH
1 2 3 4 5 6 7
[IpepecTByromme AUCLUTIUHBI
1 | dusuka + + + + + + +
2 | Xumusa + + + + + + +
[Tocnepyroume AUCLUTIIVHBI
1 |Mertposiorus, craHgapTyisalys U 4 4 + 4 N N N

5.4. CooTBeTCTBHE KOMIIeTeHIUH, () OPMHUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX MPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN

nipeZicTaBeHo B Tabsnutie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH

VCLIUTITUHBI
Bubl 3aHATHIM
= i
S )
= & 'S
S T A
=) = 5
o § ) i ®opmel
Y g 2 = KOHTPOJIsA
= g 5 =
S = = ®
N4 o <
2 3)
S s
O
] =
= <
O
OIIK-1 + + + KonTtponbHas
pabota, OTtuer
1o
naboparopHoi
pabore,
Onpoc Ha
3aHATHSIX
OIIK-8 + + + KonTposibHast
pabora, Otuer
1o
nabopaTopHoOi
pabore,
Ornpoc Ha
3aHATUSX

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3a[UU 00yueHHus

He npegycmorpeno PYII

7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT rnpuBezieHO B Tabswiie 7.1.
Tabmuiia 7. 1 — ConepskaHue 1abopaTopHbIX paboT

vy L 5
E 4
S = =
Z 25
H C 6opaTopHbIX paboT = 2
a3BaHUs pasziesioB ofep>kaHue yiaboparop p 2 e &
= 2 5
2 o' O
= S
4 cemecTp
1 OcHOBBI MaTepuanoBeieHUs Knaccudukaius BerjecTB. ATOMHO- 2 OIIK-1,
KpUCTa/ZIMyeCcKoe CTPOeHue BelljeCcTBa OIlK-8
Nroro 2
2 CtpykTtypa 1 (a3oBbie paBHOBecusi | Da3oBasi CTPyKTypa BelllecTBa 2 OIIK-1,
B CIlJIaBax Vitoro 2 OIIK-8
3 [Mnactuueckas Aedopmarius v TenioBbIe CBOMCTBA BelljeCTBa. 3 OIIK-1,
(b131KO-MexaHUUeCKUe CBONCTBa [Ton3yyects U ny1acTUYeCKas OIIK-8
MaTeprasoB Jedopmaliys BelllecTBa
Nroro
4 TexHOOTYsI KOHCTPYKLIMOHHBIX CBoliCTBa CErHo- ¥ Mbe303/1eKTPUKOB 3 OIIK-1,
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MarepuasaioB Utoro 3 OIIK-8
5 PasorexHuueckue marepyalibl CBoliCTBa KOHCTPYKLIMOHHBIX 3 OIIK-1,
MareprasioB OIlK-8
Ntoro 3
6 CBepXIIpOBOJHUKOBLIE U CBepXIpoBoAUMOCTb MaTepUasoB. 2 OIIK-1,
KpUOT'eHHble MaTepuaJibl. CBolicTBa NOMYIIPOBOJHUKOBBIX OIIK-8
[To/rynnpoBOAHUKOBBIE MaTeprasbl MaTepuasoB
Nroro 2
7 IusneKTpryeckye Marepuaibl. MaruuTHble CBOMCTBA MaTepyaioB 2 OIIK-1,
MarHuTHbIe MaTepuasbl Vitoro 2 OIIK-8
Nroro 3a cemectp 17

8. IlpakTHueckue 3aHATUA

He npegycmorpeno PYII

9. CamocTosiTe/IbHasA padora
Buzpl camocTosTeTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPyeMble KOMITETEHIIUH TIPe/ICTaB/IeHbI B

Tabmuie 9.1.
Tabmuua 9.1 - Busibl caMmocTosiTennbHOM paboThl, TPYJ0eMKOCTb U (hopMHUpyeMble KOMITeTEeHL[UH
0 R~
= b X
S = =
9 2 v =
Bubl camocTosaTenbHOU S > T
Haseanwus paspenos 5 = DOpMBI KOHTPOJIA
paboTel S s g
=S a =
o S 2
= S
4 cemecTp
1 OcHoBBI [TpopaboTKa eKIIMOHHOTO 1 OIIK-1, |Ormpoc Ha 3aHATHSX,
MaTepHuanoBefleHUs Marepuasna OIlK-8 Ortuet 1o n1abopaTopHOi
OdopmiieHre 0TYETOB 10 2 pagme, KonTponbHas
T
naboparopHbIM paboTam pabota
[ToaroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro 5
2 Crpykrypa u ¢a3oBbie | [IpopaboTka JIeKIIMOHHOTO OIIK-1, |Ormpoc Ha 3aHATHUSX,
paBHOBeCHs B CIIaBaXx Marepuasa OIIK-8 Ortuet 1o 1abopaTopHO
OdopmiieHre 0TYETOB 10 2 pagme, KonTponbHas
T
naboparopHbIM paboTam pabota
[ToaroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro 5
3 Ilnactuueckas [TpopaboTKa eKIIMOHHOTO OIIK-1, |Ormpoc Ha 3aHATHSX,
nedopmaiiusi U GU3MKO- | Marepuasna OIIK-8 Otuet o nabopaTopHoi
MexaHu4eCKre CBOMCTBA abore, KoHTponbHast
OdopmiieHre 0TYETOB 10 3 p 6 ’ p
MaTepuasioB T
arepuano naboparopHbIM paboTam pabota
[ToaroroBka K 2
KOHTPOJIbHBIM paboTam
Utoro 6
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4 TexHo/0TUA
KOHCTPYKLIMOHHBIX
MarepuasaioB

ITpopaboTKa JIeKIMOHHOTO 1 |OIIK-1,
Marepuasa OIIK-8

OdopmiieHre 0TUETOB TI0 3
nabopaTtopHbIM paboTam

ITogroroBka K 2
KOHTPOJIbHBIM paboTam

Htoro 6

pabota

Onpoc Ha 3aHATHSIX,
Ortuert 10 y1labopaTopHO
pabote, KoHTponbHast

5 PagroTexHuuecKue
Marepuraibl

ITpopaboTKa JIeKIMOHHOTO 1 |OIIK-1,
Marepuasa OIIK-8

OdopmiieHre 0TUETOB TI0 3
nabopaTtopHbIM paboTam

ITogroroBka K 2
KOHTPOJIbHBIM paboTam

Htoro 6

pabota

Onpoc Ha 3aHATHSIX,
Ortuert 10 y1labopaTopHO
pabote, KoHTponbHast

6 CBepXIIpOBOJHUKOBLIE U
KpUOT'eHHble MaTepuaJlbl.
[TonynpoBOAHUKOBLIE
Marepuaribl

ITpopaboTKa JIeKIMOHHOTO 1 |OIIK-1,
Marepuasa OIIK-8

OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam

ITogroroBka K 2
KOHTPOJIbHBIM paboTam

Htoro 5

pabota

Onpoc Ha 3aHATHSIX,
Ortuert 10 y1labopaTopHO
pabote, KoHTponbHast

7 [dnsnekTpruueckue

ITpopaboTKa JIeKIMOHHOTO 1 |OIIK-1,

Onpoc Ha 3aHATHSIX,

Marepuasbl. MarHUTHbIe | Marepuasa OIIK-8 Ortuert 10 y1laboOpaTOpHO
Marepurarbl OdOpMIIEHHE OTUETOR 110 7 pabore, KoHTpo/bHas
nabopaTopHbIM paboTam
ITogroroBka K 2
KOHTDPOJIbHBIM paboTam
Ntoro 5
Wtoro 3a cemecTp 38
Wtoro 38
10. KypcoBas padora
He npegycmorpeno PYII

11. PeiiTuHrOBasi cUCTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/ibHBIE OLeHKH /ISl 3/IEMEHTOB KOHTPOJIA

Tabnuija 11.1 — BanbHbIE 0

€HKU OJI51 3JIEMEHTOB KOHTPOJIA

. . MakcumasbHbIN
. MakcuManbHbIN MakcumanbHbIN
DneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6amn Ha 1-yro KT ¢ | ©6an 3a mepuof,
JesITeTIbHOCTU mexay 2KT u Ha cemMecTp
Hayasa ceMectpa | Mexay 1KT u 2KT
KOHeL| cemecTpa
4 cemecTp
KoHTtposnbHast pabora 15 15 15 45
Ornpoc Ha 3aHATUAX 5 5 5 15
Otuer 110 1Tab0OpaTOPHOM 10 15 15 40
pabore
11
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Hapacrarouym utorom 30 65 100 100

11.2. ITlepecuet 0a/1/1I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asiioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMaJibHOM cyMMbI OansioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MaKCMMaJIbHOM CyMMbI OasiioB Ha Aary KT 3
2

< 60% oT MakcuMasnbHOM cymMMbl banioB Ha gaty KT

11.3. Ilepecuet cymMmMbI 6a/IVI0B B TPAAMIMOHHYIO U MEXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/CTaB/eH B Tabiuiie
11.3.
Tabsuiia 11. 3 — ITepecueT CyMMbI 0a/I/IOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBas cymma 6asinos,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)

JK3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0po1110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopor10)
70 -74
p— D (yZOB1€TBOPUTEJILHO)

3 (YZ0BNeTBOPUTE/BHO) (3aUTeHO) 60 - 64 E (HocpeAcTBerHo)
2 (HeyROB/IETEOPUTELHO) (He Hwxe 60 6asmoB F (HeyzmoBneTBOpUTEJILHO)

3aUTeHO)

12. Yue6Ho-MeTOqHUECKOE U HH(OPMALIHOHHOE 00ecreyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. OnTuueckoe MarepuasnoBefeHue: YuebHoe rocobue / Cumonora I. B., KucreneBa M. T. -
2013. 148 c. [DOnektponHbii pecypc] - Pexum goctyna: http://edu.tusur.ru/publications/2992,
CBOOOHBIM.
2.  Kowmrmo3utHble MaTepuansl: YuebHoe rocobue / JTrokmuH B. A. - 2012. 101 c. [SneKTpoHHbBIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1329, cBo60gHBIH.

12.2. lonoHMUTe/IbHAA IMTEpaTypa

1. Bakymun A. A. MarepuasnoBe/ieHle U TEXHOJIOTUsI KOHCTPYKLIMOHHBIX MaTepyasioB : yueOHoe
nocobue: B 2 u. / A. A. Bakynus, O. B. AHapeeB ; MunucrepcTBo obpa3oBaHusi U HaykKu Poccuiickoid
depnepayu, PesepanbHOe areHTCTBO M0 0Opa3oBaHMIO, THOMEHCKHI TOCy[apCTBEHHbIN YHHUBEPCHUTET,
VinHOBaoHHast ~ oOpasoBaresibHasi miporpamMMma  Tiom['y, LleHTp TpaHC/IAMM ¥ 3KCIIOPTa
oOpa3oBaTe/ibHBIX TporpamMMm. - TiomeHb : M3paresnsctBo TroMeHckoro yHuBepcuteta, 2007 - . -
(ITpropuTeTHble HalMOHanbHble MpoekThl). U. 1 : MetannoBegenue. - TiomeHb : W3paTenbCcTBO
TromeHcKoro yHusepcuteTa, 2007. - 222[1] c. : wi., Tabn. - bubauorp.: c. 221. (Hamuuve B 6ubIMOTEKE
TYCYP - 3 5k3.)

2. Bonkos I. M. Matepuanopegenue [TekcT] : yuebHuk s Bry30B / I. M. Bonkos, B. M. 3yes.
- 2-e u3f., nepepab. - M. : Akagemusi, 2012. - 448 c : un. - (Beiciiee npodeccroHansHoe obpa3oBaHue.
TexHuka u TexHnuyeckue Hayku) (bakanaBpuar). - bubsnuorp.: c. 442. (Hanuuuve B 6ubmoreke TYCYP - 1
9K3.)

3. ConparoBa JI. FO. MarepuanoBezienie u Marepuaibl OBC : yueGHoe mocobue / JI. FO.
ConzaroBa ; MuHMCTEpCTBO 0Opa3oBaHus U Hayku Poccuiickoit ®epepanyu, TOMCKHE TOCyZapCTBEHHBIHN
YHUBEPCUTET CHCTEM YIIpaB/ieHUs1 U DPaJy03/eKTPOHUKH, Kadenpa KommieKCHOM HH(OPMalMOHHON
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0€e30MacHOCTH 3/1eKTPOHHO-BBIUMC/IUTE/ILHBIX cucTeM. - Tomck : TMIIJJO, 2001. - 182 c. : wn. -
bubmuorp.: c. 181. (Hanuuue B 6ubmoreke TYCYP - 16 3k3.)

12.3. YueOHo-MeToAMYECKOE TOCOOHE ¥ MPOrpaMMHOe o0ecreyeHme
1. MarepuanoBesienrie: MeToguueckue peKOMeHZALUMM K J1aDOpaTOPHBIM M TIPaKTHYeCKUM
3aHATUsAM / [ToHomapeB A. H., Bobenko H. I - 2014. 27 c. [SnekTpoHHBIN pecypc] - Pexxum mocrymna:
http://edu.tusur.ru/publications/5342, cBoOOgHBI.
2. MarepuanoBesieHue: Metoauueckre yKa3aHHs TI0 caMOCTosiTeNlbHOM pabore / [ToHoMapeB A.
H., bobenko H. I. - 2014. 11 c. [OnekTpoHHblii pecypc] - Pexum poctyna:
http://edu.tusur.ru/publications/5343, cBOOOHBII.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1. He TpebyroTcs

13. Marepua/ibHO-TeEXHMYECKOe ofecrneueHne JUCIHUITHHBI
75t ipoBesieHust TabopaTopHbIX paboT HeobXoAMMa ayAUTOpHsi, 000pyJOBaHHas! TIepCOHATbHBIMU
komnbtoTepamu (10 TTK) ¢ goctyniom B ceTb VIHTEpHeT.

14. ®oHp OLeHOYHBIX CPe/JCTB
@DOH/, OLIEHOYHBIX CPeJCTB IIPUBeJleH B TIPUJIOKEeHNUH 1.

15. MeToanuecKne peKOMeH/JAL|H 10 OPraHU3aliy U3yYeHUs AUCHUILITHHbBI
be3 pekoMeHja11i.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MarepuanoBeaenue

YpoBeHb OCHOBHOM 00pa3oBaTe/ibHOM MporpamMmbl: baka/iaBpuar

Hanpagnenue noarotoBku (crieruanbHOCTh): 27.03.03 CucreMHbIN aHA/IU3 M ypaBJieHHe
[Tpoduns: CucTeMHBIA aHA/IU3 U yIpaB/ieHHe B UH()OPMALMOHHBIX TEXHOIOTHUAX
dopma obyueHUs: OUHAsA

®akynbrer: @BC, @aKy/1bTeT BHIYUC/IUTE/TBHbIX CUCTEM

Kadenpa: MuCA, Kadeapa moge1ipoBaHUsA M CHUCTEMHOI'0 aHa/IM3a

Kypc: 2

Cemecrtp: 4

YuebHbIi 171aH Habopa 2013 roga

Pa3paboTumku:
— poueHT Kad. MuCA IToHomapes A. H.

3auet: 4 cemecTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

(GU3MKY, XUMHUH, CUCTEeMHOI'0 aHa/Iu3a, TeOpUr
yTpaB/ieHHs], TeOPUU 3HaHUM, TeOpUU U
TeXHOJIOTMY NTPOrpaMMHUPOBaHUs, a TaKKe
MeTOZ|0B F'YMaHUTapHbIX, SKOHOMUUYECKUX U
COL{a/IbHBIX HayK

MaTepuasos.;

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-8 CTI0OCOOHOCTBLIO YUaCTBOBATh B pa3paboTKe Lo/mkeH 3HaTh CTPYKTYPhI, XUMUUECKHEe U
OpraHU3alMOHHO-TeXHUYEeCKOW JOKYMEeHTAlMH, |TeXHOJIOTMYecKre CBOMCTBA
BBITIOJIHATh 3a/laHusI B 00/1aCTH cepTU(MUKAL[UM | KOHCTPYKLIMOHHBIX U 3/IeKTPOTEXHUUEeCKUX
TeXHUYeCKUX CpefiCTB, CUCTeM, IIPOLIeCCOoB, MaTepuasioB; TeXHOJIOTMYeCK1ue OCHOBbI
00opy/10BaHKUsI U MaTepHasioB HaHOMaTepuaJos.;
OIIK-1 TOTOBHOCTBIO IIPUMEHATh MeTObI MaTeMaTHKH, HlomKe yMeTk OCyILeCTB/ATS BIGop

KOHCTPYKLUHMOHHBIX W 3JIEKTPOTEXHUYECKUX

HokeH BrajieTb MeTOIAMM aHa/IM3a
CBOMCTB KOHCTPYKLIMOHHBIX U
3/71eKTPOTeXHUUeCKHUX MaTepraJsioB.;

OO1e XapaKTepUCTHKH T0Ka3aTeseld U KPUTePUeB OLIEHWBAHUSI KOMITeTEHIIUM Ha BCeX 3Tarax
TipUBe/ieHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH T0Ka3aTesiel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEeHIIHMIA T10 Taram

Tloka3zarenu u
KPUTEPUU

3HaTb

YmMmeTb

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMU
Y TeopeTUYe CKUMHU
3HAHUSIMU B TIpe/iesiax
r3yuaemoi 06/1acTu C

OO6sasaeT AMara3oHOM
MpaKTUUeCKUX yMeHHWH,
TpeOyeMbIX /ISl pa3BUTHS
TBOPUYECKUX pellleHuH,

KonTponupyet paborty,
TIPOBO/JIUT OLIEHKY,
COBEpIIIeHCTBYET JeHCTBHS
paboThI

TMOHWMAaHWeM I'PaHuL] abcTparupoBaHus
TIPUMEHUMO CTH ripobsiemMm
Xoporio (6a30Bblii | 3HaeT (akTel, TpUHIMILI, | O6/azaeT AUara3o0HOM Bepet oTBeTCTBEHHOCTH 3a

ypOBeHb) Tnpoliecchl, obime NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/ay B
TIOHSITHS B TIpefieiax TpeOyeMbIX /ISl pellieHrsT | UCC/IeI0BaHuUH,
M3yJaeMoit 06/1acTi orpe/ie/ieHHBIX MPo0/ieM B | TIPUCIIOCAbIMBaeT CBOe
o06sacTu rcce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
perieHUH TIpo6sieM
YnoenerBoputenbH | Ob6mazaet 6a30BbIMU Ob6mnagaeT OCHOBHBIMHU PabGotaeT npu npsimom
0 (TIoporoBbIi 00IUMY 3HAHUSMU yMeHUsIMH, TpeOyeMbIMU | HaO/TFOIeHUU
yPOBEHb) 7151 BBITIOJTHEHHST TIPOCTBIX
3ajay4
2 Peanu3anusi KOMIeTeHI[UH
2.1 Komnerennua OITK-8
OIIK-8: crocoOHOCTRIO ~ y4yacTBOBaTb B pa3paboTke  OpraHM3aL{MOHHO-TEXHHUECKOM

JOKYMeHTal[iM, BBIMOJHATh 3aJaHuss B 00/iacTU CepTUPUKALIUKA TeXHUUeCKUX CpPeZCTB, CHUCTeM,
TIPOIIeCCOB, 000PYAOBaHUS U MaTepHaJIOB.

[7nst bopMUpoBaHUsi KOMITeTeHLIMK He0OX0JUMO OCYILIeCTBUTb Psifi 3TAroB. DTarbl GOPMUPOBAHKS
KOMITIeTEHIUM, TIpUMeHsieMble [jis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OLeHUBaHUS
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Tpe/icTaB/eHbl B Tabsurie 3.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 3 — Orarbl

3HAaHUIMHU B 00J1aCTH
MeTa/UTMuYeCKUX U

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue OO6nagath hakTHUECKUMHU | YMETh Ha TIPAKTHKe YMeTb Ha TpakTHKe
3TaroB 1 TeopeThyeCKUMU TIPUMEHSTD O/TyYeHHble | [IPUMEeHSITh MOTyueHHbIe

3HaHUs B 00/1aCTH
CTPYKTYPHBIX (ha30BbIX

3HaHUs B 00/1aCTH
CTPYKTYPHBIX (ha30BbIX

e (CamocTosiTe/bHas
paborta;

HeMeTa/l/Inye CKUX TipeBpalleHnH, TpeBpalleHUH,
MarepyasnoB U Criocobax | MoJ3yuecT U T0JI3yuecTy 1
nx 006paboTKu TJTaCTHUE CKOU TIIaCTHUYEe CKOH
nedopmaiu nedopmaiu
Buipl 3aHsATHI  JlaboparopHbie * JlaboparopHsbie * JlaboparopHbie
3aHATUS; 3aHATHS; 3aHATHS;
¢ Jlekiuy; * Jlekiuu; e (CamocTosiTe/bHas

* CamocTosiTe/IbHas
pabora;

paborta;

Ncronb3yembie
cpefCTBa
OL|eHHBaHUS

* KoHtposnbHast paboTa;
* Ortuer 10
nabopatopHoii pabore;

* Oripoc Ha 3aHATHUSX;
* 3ayerT;

* KoHurposnbHast pabora;
* Oruert no
nabopatopHoii pabore;

* Omnpoc Ha 3aHATHUSAX;
* 3aueT;

* Otyet no
naboparopHoii pabore;
e 3auert;

dopMy/nvMpoBKa TOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHLMM TpuBe/leHa B

Tabmuie 4.
Tabnuiia 4 — IToka3aTe/id M KpUTEPHUM OI[eHMBAHMsI KOMIIETeHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnagets

OrmuHo * O6nagatb * YMeTb Ha [IpaKTHKe * Ymerb Ha pakTUKe

(BBICOKMIA YPOBEHb) (hakTHUeCKUMU U IPUMEHSTh II0/IyUeHHble | IIPHMEHSTH I10/IyY€HHbIe
TeopeThyeCKUMU 3HaHUs B 00/1acTu 3HAHUA T10J13yUeCTU U
3HAHUSIMH B 00/1aCTH CTPYKTYPHBIX (Pa30BbIX T/1aCTUYECKOU
MeTa//TAUueCKUX U ripeBpallleHUi, nedopMaiuu;
HeMeTa/uinye CKUX T0/13y4YeCTy U
MaTepuasoB U criocofax | TlacTUUecKoin
ux 00paboTKy; nedopmaruy;

Xopowo (6a30Belil | ¢ OGnagarh * YMeTh Ha MPaKTHKE * Bnagets

YPOBEHb) (hakTUeCKUMU U IIPUMEHSTH ITOIyUeHHbIe | IPAKTH4YeCKUMU
TeopeTuueCKUMU 3HaHUs B 00/MacTu MeToZ,aMU aHa/Iu3a
3HaHUSMU B 061acTH CTPYKTYPHBIX (Pa30BbIX CBOMCTB
MeTa//In4yeCKUX ripeBpallleHUi, TeXHOJIOTUYeCKUX
MaTepuasoB U criocobax | TOM3ydecTH ; IIPOLIeCCOoB,
ux 06paboTKy; o0opy0BaHUs U

Marepua’sos;

YnosneTBopuTesbH | o O6azarh * YMeTb Ha NIPAKTHUKE * Brazetb ocHOBaMHU

0 (1oporoBeIi (hakTUeCKUMU U TIPUMEHSTh MOJlyueHHble | aHa/iu3a CBONCTB

YPOBeHb) TeopeThueCKUMU 3HAHUA T10J13YUeCTH U TeXHOJIOTUYeCKUX
3HAaHUSIMU B 00/1aCTH T71aCTAYeCKOU IIpOLIeCCOoB,
HeMeTa/l/In4ye CKUX Jedopmaruy; obopy0BaHuUs U
MaTepuasoB U criocobax Marepua’sos;

ux 06paboTKy;

2.2 Komnerennust OIIK-1
OITK-1: TOTOBHOCTBIO MPUMEHSITh MeTO/[bl MaTeMaTUKH, (PU3MKH, XUMUM, CUCTEMHOTO aHasIu3a,
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TEOPUM YTIPABJIEHUs], TEOPUM 3HAHWI, TEOPHM U TEXHOJOTMH TMPOrPDAMMMPOBAHUS, a TaKKe METO/OB
T'yMaHUTapHBIX, SKOHOMHYECKUX U COLIMATBHBIX HayK.

st bopMUpOBaHKST KOMITETEHITUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAoB. JTarbl (OpMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbI 3aHATUH W MCIHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmurja 5 — Orarbl

MarepuanoBefleHust
MeTOZIbl MaTeMaTHKH,
¢bu3uKY, XUMUA

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue 3HaTb U IIPUMEHSATH B YMeTs 0Cyl1LeCTB/IATh YMeTb 0CylLLeCTB/IATh
3TaroB obmactu BbIOOD KOHCTPYKI[MOHHBIX | BBIOOD KOHCTPYKIJMOHHBIX

Y 9/1eKTPOTeXHUYECKUX
MaTepHasioB Jist
KOHKDEeTHBIX
rpakTUYeCKUX Liesiei
PYKOBOZCTBYSICb MeTOJ,aMU1
MaTeMaTuKH, (GPU3UKH,
XUMUH

Y 9/IeKTPOTeXHUYE CKUX
MaTepHasioB JJist
KOHKDEeTHBIX
MpaKTUYeCKUX liesiei
PYKOBOZICTBYSICb MeTOJ,aMH
MaTeMaTUKH, (DU3UKH,
XUMUH

Bupp! 3aHaTHM

* JlaboparopHbie
3aHSTHS;

* Jlekuuuy;

* CamocTodTenbHast
pabora;

* JlabopaTopHbie
3aHSITHS;

* Jlekuuuy;

* CamocrTosiTe/ibHast
pabora;

* JlaboparopHbie
3aHSATHS;

» CamocTosiTe/bHast
pabora;

Wcnons3yemsblie
cpeAcTBa
OLleHMBaHUs

* KonTposnbHas pabora;
* Ortyet no
naboparopHoii pabote;

* Ornipoc Ha 3aHATHSIX;
* 3auerT;

» KonTtposnbHast pabora;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSX;
* 3auer;

e Ortuet o
nabopatopHoii paboTe;
* 3auert;

CDOPMYJ'II/IPOBKEI roKazaTtesied u KpUTepUEB OLI€EHUBAHUSA AaHHOﬁ KOMITeTEHIIMX TIpUBELE€HA B

Tabnuiie 6.
Tabnuiia 6 — [Toka3aTesu U KpUTEPUU OLleHUBAHUSI KOMIIETeHI[MH Ha 3Tarnax

CocraB 3HaThb YmeTb Bnanets
OminuHo * 3HaTb IpUMeHseMble * Ymetb ocymiectsiATe | * BiazeTts MeTosamu

(BBICOKMI YPOBEHb)

MEeTO/Ibl MaTeMaTHKH,
(bu13UKYM, XUMUU B
obmactu
MarepHaoBe/ieHs ;

BbIOOP
KOHCTPYKLIMOHHBIX U
3/1IeKTPOTEeXHUYECKHUX
MarepuasoB AJisi
KOHKPETHBIX
MpaKTUYeCKUX Lieien
PYKOBOZCTBYSICh
MeTo/laM1 MaTeMaTUKH,
(U3BUKY, XUMUH ;

pacuéta (pu3nuecKux
CBOUCTB, XUMUYE CKOUN
CTPYKTYPhI BCEX BH/IOB
M3y4yaeMbIX MaTeprasoB;

Xoportio (6a30BbIit
YPOBEHD)

* 3Hartb 00/1aCTh
TIPUMEHEeHHUsT MeTOIOB
(bU3MKYU U MaTeMaTHKU B
obmactu
MaTepUasoBeIeHus ;

* YMeTh MpakTUUeCKU U
TeopeThueCKu
onpezensTh BUJ,
Marepuasa U 006/1acTb ero
TIPUMEHEeHUS;

* BnageTts meTogamu
pacuéTa pu3nyecKux
CBOICTB, XUMUUeCKOU
CTPYKTYPhI BCEX BH/IOB
M3yuaeMbIX MaTepUasoB;

YnoBnerBopuTebH
o0 (TIoporoBbii
YPOBEHD)

* 3HaTh OCHOBKI 00/1aCTH
MIPUMEHEeHUsT METO/IOB
(hbU3MKU U MaTeMaTHKU B
obactu
MaTepuasoBe/IeHus ;

* YMeTb MpakTHUeCKU U
TeOpeTHUECKH
OTIpe/IesiIsATh BUJ
MaTepHasa U 06/1acThb ero
TIpUMeHEeHNS;

* BnaneTb 0CHOBaMH
MeTOZ0B pacuérta
(bu13nyeCcKnx CBOMCTB,
XUMUUECKOUN CTPYKTYPbI
paanohu3nUeCKUXx ,
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CBepXIIPOBO/IHHUKOBBIX U
TOJTyTIPOBOJHUKOBBIX
MaTepuasoB;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a7lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIBHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBbIKOB U (W/IK) OIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBaHUSI KOMIIeTEHLIMA B TpoOLlecCe OCBOEHUS
oOpa3oBareibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.

3.1 TembI ONIPOCOB HA 3aHATHAX

— ®dopmupoBaHHe CTPYKTYpbl MaTepyagoB. Tpu COCTOSIHMS BeljecTBa B 3aBUCUMOCTU OT
TeMIiepaTyphbl U aB/IeHUs.

— TepmoguHamuka (ha30BbIX paBHOBeCHH, MpaBWIO (a3 U MPUHLMIIBI TTOCTPOEHUs AWarpaMm
(ha3zoBoro paBHOBecHs CryiaBOB. PopMUpoBaHUe CTPYKTYPhl META/JIOB U CIJIAaBOB MPH KPUCTAJITU3al[1H.

— Tlnactrueckas gedopManys. OCHOBHbIe (PU3UKO-MexaHuUeCKre CBOMCTBAa MaTepuasioB

— OcCHOBHBIE KOHCTPYKI[MOHHBIE, TEXHOJIOTUYeCKHe W IKCIUTyaTal[uOHHbIe TpeOOBaHUS K
KOHCTPYKIJMOHHBIM MaTepHasiaM. VHTerpanbHble KPUTEPUM BbIOOpPA MaTepHasioB C Y4YeTOM CBOMCTB
(byHKIMOHA/IBHBIX, TEXHOIOTMUECKUX, CTAOMIBHOCTA U CTOUMOCTH).

— OCHOBHBIE CBOMCTBA U NapaMeTpPhbl MPOBOJHUKOBBIX JIEKTPOTEXHUUECKHUX MaTeprasosB.

— CBepxmnpoBOgUMOCTb.  JjiIeMeHTapHble  CBEpPXIPOBOJAHUKU UM CBEpPXIIPOBOJAHUKOBBIE
coeuHeHUs.. 3aBUCUMOCTb COBEpIIIEHCTBA CTPYKTypbl U (DHU3UUECKUX CBOWCTB OT TEXHOJIOTUU
TIPOU3BO/ICTBA Marepuarna.

— Kraccudukanus ausneKTpyUkoB (MacCUBHBIE U aKTHBHbIE, OpPraHWYecKre U HeopraHuyeckue).
TpeboBaHus1, MpeIbIB/ISEMbIE K AUTEKTPUUECKAM MaTeprasiaMm.

3.2 TeMBbI KOHTPO/IbHBIX PadoT
— OcHoBBI KpucTaiorpaguu, fedeKTbl CTPYKTYPhI U (pa3oBble Ilepexo/bl B MaTepranax.
— CBONCTBa TEXHOJIOTMYECKUX U PaJUOTeXHUYe CKUX MaTepuasloB.
— CBoNCTBa NPOBOJHUKOBBIX, TPOBOJHUKOBBIX U JU3/IEKTPUUECKUX MaTepHasloB.

3.3 TembI 1a00paTopHBIX padoT
— Knaccudukaiys BelrjecTB. ATOMHO-KPUCTas//Inyeckoe CTpOeHHe BelllecTBa
— @a30Bas CTPYKTypa BeljecTsa
— TemnoBblie cBoiicTBa BeljecTBa. [To/3yyecTs U nacTiueckas geopmalivis BeljecTBa
— CBoOJCTBa CETHO- U Mbe303/1IeKTPUKOB
— CBoliCcTBa KOHCTPYKLIMOHHBIX MaTepuasioB
— CBepxnpoBOAUMOCTb MaTepuanoB. CBOMCTBA MOJYyNPOBOJAHUKOBBIX MaTeprasoB
— MarHuTHbIe CBOMCTBa MaTepyasioB

3.4 3auér

— MonspHas Teroémkocth Kpuctamina npu HU3KUX temneparypax: 1) He 3aBUCUT OT
TeMrnepaTtypel M paBHa 3R; 2) mnponopuuoHasbHa TemriepaType; 3) W3MeHseTCd KakK KBajpar
TeMIiepaTypsl; 4) U3MeHsIeTCs1 Kak Ky0 Temrieparyphl.

— CornpoTuB/ieHre KpUCTa/UIMUeCKUX MPOBOAHUKOB OIpefensercs: 1) paccessHHeM 3/1eKTPOHOB
Ha y3/1lax KpHUCTa/UIMYeCcKoW PpelléTKY; 2) paccessHWeM 5JIeKTDOHOB HAa  HEOJHOPOJHOCTSX
KPUCTa/UIMYeCKOU pelléTKY; 3) B3aMMO/|eICTBHUEM C jbIpKaMU BaJIeHTHOM 30HBI.

— Mopens [lebast coctouT B: 1) TpefCcTaBIeHHWM aKyCTHUECKHMX BOMH B KPUCTA/UINYeCKOMN
peliéTke B BUje HZeanbHOro ra3a ()OHOHOB; 2) JMHeapu3aldy AUCTIePCUOHHOM 3aBUCUMOCTU (K); 3)
OrpaHWYeHUM MaKCHMa/IbHOW YaCTOTHI BOJIH B KPUCTA/I/IMUECKOM pelIéTKe 3Ha4YeHreM, COOTBETCTBYIOLLeN
temrieparype /lebasi.

— Uwucno aromMoB, TpUXOAAIeecs Ha 3JeMEHTAPHYI0 OOBEMHO-LEHTPUPOBAHHYI —SIUEHKY
KpHUCTaslaa, paBHO: 1) oguH; 2) ABa; 3) BOCeMb; 4) eBAATh.

— MonspHas TernnoéMkKocTb Kpuctaina rnpu BBICOKMX TemriepaTypax: 1) He 3aBUCUT OT
TeMmreparypel M paBHa 3R; 2) mnponopiuoHaspbHa TeMmieparype; 3) HW3MeHSeTCs KakK KBajpar
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Temrieparypbl; 4) U3MeHsIeTCsl Kak KyO TeMIiepaTyphl.

— O@wusnueckuldl cmbica Temrmiepatypbl [ebast: 1) Temrieparypa, NpU KOTOPOW B KpUCTaJIe
BO30y>)Kat0TCsA (DOHOHBI; 2) TeMIlepaTrypa, NMPH KOTOPOH SHEpreTHUecKHM CreKTp (POHOHOB HAUMHAEeT
CKas3blBaTbCs HA TeIUVIOEMKOCTH KpHUCTalaa; 3) Temreparypa, COOTBETCTBYIOIasi MaKCUMaabHO
BO3MO)XKHOU 3Hepruu (poHOHOB; 4) TeMrepaTypa, COOTBeTCTBYIo11last SHeprun depmu B KpucTasiie.

— ®oHOHBI TTOZI00HBI POTOHAM, TaK KaK Y HUX OJJMHAKOBBI: 1) CTeTieHb BLIPOXKAEeHUS (KOJTMUECTBO
BO3MO)XHBIX TOJISIPU3alivii); 2) CTATUCTHKA 3arlo/HeHUsI pa3pelléHHbIX COCTOSTHUM; 3) MakKCUMasbHas
4yacToTa; 4) CKOPOCTb.

4 MeToanuecKue Marepuasabl
Insi obecrieueHust mpoiiecca oOyueHUst W pellieHus 3a7au 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIIe
MaTepHabl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/siollie TpoLeAypbl OIleHWBaHUS 3HAHWMN, YMeHHH,
HaBBIKOB U (WIM) OMbITa [AeITeTbHOCTH, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii IporpaMmel.

4.1. OcHoBHas 1uTeparypa
1. Ontuyeckoe MarepuanoBefeHve: YuebHoe mocobue / CumonoBa I. B., KucreneBa M. T. -
2013. 148 c. [DnektpoHHbIM pecypc] - Pexum pgoctyma: http://edu.tusur.ru/publications/2992,
CBOOOJIHBIM.
2. Komrmo3utHble MaTepuasibl: YueOHoe rocobue / JIrokmmH B. A. - 2012. 101 c. [D1eKTpOHHBIMI
pecypc] - Pexxum mocrtymna: http://edu.tusur.ru/publications/1329, cBo60HBIT.

4.2. lonoHUTe/IbHAA IUTepaTypa

1. Bakymun A. A. MatepuasioBeJieHe U TeXHOJIOTHUsSI KOHCTPYKLIMOHHBIX MaTepHUasoB : yueOHoe
nocobue: B 2 u. / A. A. Bakynun, O. B. AHapeeB ; MunucrepcTBo o0pa3oBaHust U HayKu Poccuiickoii
deneparu, PesepanbHOe areHTCTBO MO 00pa3oBaHUIO, THOMEHCKHU TOCYapCTBEHHBIN YHHUBEPCHUTET,
WuHoBaloOHHasi ~ obpa3oBarenbHasi rmporpamMa Tiom['Y, IleHTp TpaHCHASALMM W JKCIIOpTa
oOpa3oBare/lbHbIX TIporpamMM. - TromeHb : W3garenbctBo TromeHckoro yHuBepcuteTa, 2007 - . -
(ITpyopuTeTHble HauMoHanbHble MpoekTel). Y. 1 : MetannoBegenue. - Tiomenb : W3paTenscTBO
TromeHckoro yHuBepcureTa, 2007. - 222[1] c. : wi., Tabn. - bubmuorp.: c. 221. (Hamuuve B 6ubnioreke
TYCYP - 3 5k3.)

2. Bonkos I M. MatepuanoBegenue [Tekct] : yue6Huk g5 Bry30B / I. M. Bonkos, B. M. 3yes.
- 2-e u3[., nepepad. - M. : Akagemusi, 2012. - 448 c : ui. - (Brbiciiee podeccroHaibHOe 00pa3oBaHue.
TexHrka u TexHnueckue Hayku) (bakanaBpuar). - bubsmuorp.: c. 442. (Hamuuve B 6ubmoreke TYCYP - 1
9K3.)

3. ConpgaroBa JI. FO. MarepuanoBesienre u Marepuanbl IBC : yuebHoe mocobuwe / JI. FO.
ConpgaroBa ; MuHucTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit ®enepariviv, ToMCKUii roCyjapCTBeHHbIM
YHUBEPCUTET CHUCTeM YIIpaB/leHUs1 U paAuo3/eKTpoHukH, Kadeapa komriekcHoM HMH(OPMaLMOHHOW
0e30MacHOCTH 3/1eKTPOHHO-BBIYUCIUTENBHBIX cucTeM. - Tomck : TMIJO, 2001. - 182 c. : wm -
bubmorp.: c. 181. (Hamuuue B 6ubmoreke TYCYP - 16 3K3.)

4.3. YueO0HO-MeTouUeCKoe Mocodue U MporpaMMHoe odecreuyeHne
1. MarepuanoBegenre: MeToauueckde peKOMeHJAMKM K J1IabOpaTOpPHBIM M TPAaKTUYeCKUM
3auATusM / [ToHomapeB A. H., Bobenko H. I - 2014. 27 c. [DnekTpoHHbBIA pecypc] - Pexxum mocrymna:
http://edu.tusur.ru/publications/5342, cBOGOJHBIT.
2. MarepuanoBegenue: MeToauueckye yKa3aHHs 10 CaMOCTOSTe/IbHOM paboTte / [ToHoMape A.
H.,, Bobenko H. TI. - 2014. 11 c. [OnekrpoHueli pecypc] - Pexum goctyna:
http://edu.tusur.ru/publications/5343, cBOOOAHBIM.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M TOMCKOBBIE CHCTeMbI
1. He TpebyroTCs
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