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7 OO0m1as Tpy10EMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auer: 1 cemecTp

Tomck 2018

CornacoBaHa Ha noptane Ne 29577



PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nportokon Ne 57 or «11 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cmeruanbHOCcTH) 27.04.04 YnpaBineHue B TEXHHYECKHX cHCTemax, yTBepkaeHHoro 30.10.2014
rojia, paccCMOTpeHa 1 of00peHa Ha 3acenanuu Kageapsl POTOM «  » 20 ropa, mpoTo-
Koit Ne

Pa3zpaboTunku:
Crapmmii npenoaBarens Kagenpobl
POTOM kad. POTOM A. A. 1BanoB

3aBemyromui kapenpoit POTOM
ka. POTOM B. U. Tyes

3aBeayromumii obecreunBaronieii kad.
POTOM B. U. Tyes

Pabouas mporpamma TUCIIUIUIMHBI COTIIacOBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

POTOM B. U. TyeB
OKCIEPTHI:

IIpodeccop, aA.T.H. kad. POTOM A. A. Bunucon
HomuenT, k.60.H. kag. POTOM H. H. Hecmenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

[enpro n3ydeHus: qucuUIInHbl « TeopeTndaeckne OCHOBBI UCIIOJIb30BAHUS TTOJIMMEPHBIX MaTepHra-
JIOB B DJIGKTPOHUKE» SBIISIETCS O3HAKOMJICHHE C OPraHMYECKUMU M HEOPTaHWYECKUMH IMOJIMMEPHBIMU
KOMIIO3UITMOHHBIMHA MaTepHaIaMH, UCIIOIb3YEeMBbIMH B 3JICKTpOHMKE. X Ha3HaueHHUE, CIOCOObI CUHTE3a,
UX CBOMCTBA M MPaKTUYECKOE NMpUMEHEeHue. PelieHue BOmpocoB B 00JaCTH TEXHOJIOTHU WCIOIb30BAHUS
TUAJIEKTPUUECKUX, TOKOTIPOBOIAIINX U TOJIYIPOBOAHUKOBBIX MOJUMEPHBIX MAaTEPHAIOB B JJIEKTPOHUKE.
OBinajieHue HaBbIKAMU 3KCIEPUMEHTAIBHOTO TOJYUYE€HUS U MPUMEHEHHS MOJIMMEPHBIX KOMIO3UIIMOHHBIX
MaTepHaIOB.

1.2. 3amaum AMCHMIIIMHBI

— OCHOBHBIMH 33JjauaMH M3y4eHHUsS Kypca «TeopeTHuecKre OCHOBBI UCIOIb30BAHMS IMOJTHMEP-
HBIX MAaTEPHAJIOB B JICKTPOHUKE SIBIISTFOTCS:

— - O3HAKOMJICHHE CTYJICHTOB C TCOPETHUYCCKUMHU M DKCIICPUMEHTAIBHBIMU MPEICTABICHUSIMH O
MPUMEHUMOCTH MOJUMEPHBIX MAaTEPHAJIOB B DJICKTPOHHKE,

— - OCBOGHHE METOJIWK CHHTE3a JHMIJICKTPUUYCCKHUX, TOKOMPOBOMAIINX W TIOIYIPOBOJIHUKOBBIX
MOJIMMEPHBIX MaTepHUaIoB Ha OCHOBE OPTaHUUCCKUX U HEOPTaHHYECKUX MOJTMMEPOB,

— - OCBOCHHE TEXHOJIOTUU WCTIOIB30BAHUS JUIICKTPUICCKUX, TOKOITPOBOISAIIUX H ITOIYTIPOBOI-
HUKOBBIX ITOJIAMEPHBIX MaTCPHUAJIOB.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Jucnmmuimaa «TeopeTndeckne OCHOBBI MCIIONB30BAHUS MOJUMEPHBIX MATEPUAIOB B AJIEKTPOHU -
ke» (b1.B.0/1.4) otHOCHuTCs K 670Ky 1 (BapuaTHBHAS YacTh).
[TocnenyromumMy TUCIMIDIHHAMHI SBISIOTC: MUKpO ¥ HaHoTexHOJOTHH, COBpEMEHHBIE CBETO-
JTMO/IHBIE TEXHOJIOTHH.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHMS JUCUMILIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-1 cnocoOHOCTHIO TOHUMATh OCHOBHBIE MTPOOJIEMBI B CBOEH IIPEIMETHOM 00J1aCTH, BHIOH -
paTh METO/BI M CPEJCTBA UX PELICHHUS;

— TIK-4 cnocoOHOCTBIO K OpraHM3aluy U MPOBEICHHUIO 3KCIIEPUMEHTAIBHBIX MCCIIEIOBAaHUHA U
KOMIIBIOTEPHOT'O MOJICIMPOBAHMS ¢ IPUMEHEHUEM COBPEMEHHBIX CPEJCTB U METOJIOB;

B pesynprare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJIKEH:

— 3HaTh O OUANEKTPUUYECKUX, TOKOMPOBOAALIMX U MOJYIPOBOJIHUKOBBIX MOJIMMEPHBIX MaTepH-
ajax, uX CBOMCTBaX, 00JIACTHU U TEXHOJIOTUM IPUMEHEHHUS.

— ymerb CHHTE3UPOBaTh AMAIEKTPUUYECKUE, TOKONPOBOIAIINE U IOJYIPOBOJHUKOBBIE IOJH-
MEpHbIe MaTepuaibl, 00JIaJaroIIe HEOOXOAUMbBIMU CBOMCTBAMH, HMPEIbABISAEMbIMU TE€XHOJIOIMENH Ipu-
MEHEHUS MOJIMMEPHBIX MaTepHalioB B JIEKTPOHUKE.

— BJaaeTh HaBblkaMu CHHTE3a HEKOTOPBIX MOJIUMEPHBIX MATEPUAIOB.

4. O0beM TMCHUIIMHBI U BUAbI y4e0HOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTHMHBI cOCTaBisieT 3.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIM -

%Zgﬁlld.ua 4.1 — TpyaA0eMKOCTb JUCIUTUIMHBI
Bunel yueOHoI nesTebHOCTH Bcero gacos Cemectpsl
1 cemectp
AynuTopHbIe 3aHATHS (BCETO) 40 40
Jlexknuu 12 12
[IpakTrueckue 3aHATUA 10 10
JlaboparopHbie pabOTHI 18 18
CamocTosiTenbHas paboTa (Bcero) 68 68
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 24 24
[TpopaboTka IEeKIMOHHOTO MaTepralia 24 24
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 20 20
Bcero (6e3 3x3amena) 108 108
OO6miast Tpy1I0€MKOCTb, 4 108 108
3auetHble EauHunml 3.0 3.0
5. Conepxxanue J1MCUMILIHHBI
5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH
—_ (D]
= 3 = | 88 2§
oy o) 3 3 Q& o =
- 5 S S | F3 > 5
HasBanus pa3nenoB TUCHUTLTAHBI i ® o, o, o 2 &5
= = = = 8 9 =
e, < < SIS &z
1 cemectp
1 CocTosiHME U NTEPCIIEKTUBBI PA3BUTHUS 2 2 4 12 20 |OIIK-1, IIK-4
MOJIMMEPHBIX MaTEPUAJIOB.
2 OcHOBHBIE IPOOJIEMBI, pelIaeMble Ipu 2 2 2 12 18 |OIIK-1, ITK-4
CUHTE3€ JIUAJICKTPUUECKUX, TOKOPOBO-
JSIIUX U TTONYIPOBOIHUKOBBIX MOJIUMEP-
HBIX MaTepHaJIOB.
3 OCHOBBI CHUHTE3a IUAJIEKTPUUECKHUX, TO- 2 2 4 12 20 |OIIK-1, IIK-4
KOMPOBOJAIINX U TOTYTPOBOTHUKOBBIX
MOJTMMEPHBIX MaTepUAJIOB.
4 OU3UKO-XUMHYECKIE U MEXaHHYECKHE 2 2 4 12 20 OIIK-1, IIK-4
CBOMCTBA AUAJIEKTPUUYECKHUX, TOKOIIPOBO-
JSIIUX U TTOJYTPOBOIHUKOBBIX MTOJIUMEP-
HBIX MaTepHaioOB.
5 TexHoJIOrusl KCTIOIB30BaAHUS TUAJIEK- 4 2 4 20 30 |OIIK-1
TPUYECKHUX, TOKOMPOBOISAIIMX U TOJTY-
MIPOBOTHUKOBBIX MTOJIMMEPHBIX MaTepHa-
JIOB.
Hroro 3a cemectp 12 10 18 68 108
Hroro 12 10 18 68 108
5.2. Conep:xanue pa3aejioB IMCHUILIUHBI (110 JIEKIIUSIM)
CopneprkaHue pas3iesaoB JUCIUILIMH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIMH (TI0 JICKITHSIM)
3 z§
3 =
2 2 5
HazBanus pa3aeioB Coz[epxcaHHe pa3aeiioB JUCHUILIMHBI 110 JIEKIIUAM 5 = §~ 5
o E
= 2 =
a e g
= S
1 cemectp
1 Cocrosinue u OCHOBHBIE THITBI TOJIUMEPHBIX MaTepraioB.CoBpe- 2 OIIK-1
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ICPCIICKTUBLI PA3BUTUS

MCHHBIC ITOJIMMCPHBIC MAaTCPHAJIbl IPUMCHACMBIC B

HOJIMMEPHBIX ANEeKTpOHUKE. TUMBI AUIIEKTPUUECKUX, TOKOIIPOBO/IS-
MaTepHaJIOB. LIUX U TOJTYIPOBOJHUKOBBIX IMOJIMMEPHBIX MaTEPHA-

JIOB.

Hroro 2
2 OcHoBHBIE TTpoOsIeMbl, | OCHOBHBIE BUJIbI COBPEMEHHOTO 000PY/I0BaHUS JIJIs 2 OIIK-1
pelIaeMble IpU CUHTE3€ | CUHTE3a AUVIEKTPUUECKUX, TOKOIMPOBOIAIIMNX U MOJIY-
JTUDJIEKTPUUECKHUX, MIPOBO/IHUKOBBIX MOJIMMEPHBIX MaTepranoB.Beidop
TOKOIPOBOJAIINX U HCXOJIHBIX MOHOMEPOB JIJIsl CHHTE3a IUIIEKTpUYE-
MOJTYTIPOBOJHUKOBBIX CKHX, TOKOIIPOBOJSALINX U TOJTYIPOBOJAHUKOBBIX MO-
MIOJIMMEPHBIX JMMEPHBIX MaTEpUAJIOB.
MaTepHUaJoB. Wroro
3 OCHOBBI CHHTE32 OcHOBHBIE CTIOCOOBI CHHTE3a MOJTMMEPHBIX MaTepHa- 2 OIIK-1
JUDIIEKTPUUECKHUX, 710B.Crioco0bl CUHTE3a AUIIEKTPUUECKUX, TOKOIIPOBO-
TOKOIPOBOJAIINX U JSIIMX U TTOJYIPOBOIHUKOBBIX ITOJIMMEPHBIX MaTepH-
HOJIyITPOBOAHHUKOBBIX aJIoB.
HOJIMMEPHBIX Hroro 5
MaTepHaJIOB.
4 ®duzuko-xumuueckue U | OcHOBHbIE (PU3UKO-XMMUYECKHE U MEXaHUYECKHUE 2 OIIK-1
MEXaHUYECKUE CBOWCTBA | CBOMCTBA IUNIEKTPUYECKUX, TOKOIPOBOIAIINX U I10-
JTUBJIEKTPUUECKHUX, JyTIPOBOAHUKOBBIX OJUMEPHBIX MaTepuaioB.IIpudo-
TOKOIPOBOIAILINX U pBl U 000pyIOBaHKE IJIs HCCIIeI0BAHUS (PU3UKO-
1OJIyTIPOBOJHUKOBBIX XMMHUYECKUX U MEXaHUYECKUX CBOMCTB IUIIEKTpUYE-
HOJIMMEPHBIX CKHX, TOKOIIPOBOISAIIUX U IOJIYIIPOBOJAHUKOBBIX I10-
MaTepHUaoB. JUMEPHBIX MaTEpUAJIOB.

Hroro
5 Texnonorus Hetanuzanus obaacteil IpUMEHEHUS TUJIEKTpUYe- OIIK-1
HCIIOJIb30BaHUS CKHX, TOKOIIPOBOJSLIUX U TOJIYITPOBOJAHUKOBBIX I10-
JTUDJIEKTPUUECKHUX, JUMEpPHBIX MaTepuanoB.000pynoBaHiE IPUMEHIEMOE
TOKOIPOBOIAIINX U B TEXHOJIOTUAX JAUINEKTPUUECKUX, TOKOIPOBOIALINX
MOJTyTIPOBOJHUKOBBIX 1 TIOJTYTTPOBOAHUKOBBIX TOJIMMEPHBIX MaTepHalioB.
MIOJIMMEPHBIX Hroro 4
MaTepHUaoB.
Hroro 3a cemectp 12

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKTUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMME (TTPEABIAYIIUMA) H

obecnieunBaeMbIMU (TTOCJIEIYIONIMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmua 5.3 — Pa3genbl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumeHnoBaHnue qTUCHUIIINH

Ne pa3nenoB qaHHOUM NUCHMIUIMHBL, 7151 KOTOPBIX
HEOOXOAMMO M3yYeHUE 00ECIICUMBAIONINX 1
o0ecrneunBaeMbIX JUCHUTUINH

1 2 3 4 5
[Tocnenyromue TUCHUIIITUHBL
1 MUKpO ¥ HAHOTEXHOJIOTUHU + +
2 CoBpeMeHHBIE CBETOMOTHBIC TEXHOJIOTUH + + +

5.4. CooTBeTCcTBHE KOMIIETeHIN, (POpMUPYeMBbIX IPH U3YYEeHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH
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npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUJAOB 3aHS -

THHN

Bunnl zansatuit

DOpMBI KOHTPOJIA

% Kommerenimn
Jlex

©)

+ | IIpak. 3aH.

+ | JIab. pab.

+ | Cam. pa0.

OrtueT 110 HHIAWBUAYAJIbHO-
My 3aaaHuto, Koncmekr
CaMOIIOATOTOBKH, 3alluTa
otyera, CobecenoBaHue,
Otyet no nabopaTopHoii pa-
6ote, Omnpoc Ha 3aHATUSX,
Tect

TIK-4

KoncnekT caMonoaroToBKH,
CobecenoBanune, OTUueT no
naboparopHoii paboTe,
Onpoc Ha 3ansaTusx, Tect

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 z S
s i
& > O
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
= | ES
a o 2
= S
1 cemecTp
1 Cocrosiaue u AHanu3 MTepaTypHbIX UCTOYHUKOB 110 OCHOBHBIM 4 OIIK-1
NIEPCIIEKTUBBI PA3BUTUS | TUIIAM IIOJMMEPHBIX MaTepUaioB. AHAIU3 JIUTEpATyp-
MTOJIMMEPHBIX HBIX UCTOYHHUKOB COBPEMEHHBIX IMOJIMMEPHBIX MaTe-
MaTepHUaJoB. pHAJIOB IPUMEHSAEMBIX B JIEKTPOHUKE. AHAIN3 JIU-
TepaTypHBbIX UCTOYHHUKOB U BHIOOP IUIIEKTPUUECKUX,
TOKOIPOBOJAIIMX U MOIYIIPOBOJIHUKOBBIX ITOJIMMEP-
HBIX MaTepHaJIoB.
Uroro 4
2 OcHOBHBIE MTPOOTIEMBI, | XapaKTEPUCTHKAa OCHOBHBIX BHJIOB COBPEMEHHOTO OIIK-1
pelaeMple Ipu CUHTE3€ | 000PYIOBaHMS I CHHTE3a JUAIEKTPHUECKUX, TOKO-
JUAIIEKTPUUYECKUX, MIPOBOJSALIUX U MOJYITPOBOJHUKOBBIX TOJIMMEPHBIX
TOKOIPOBOJAIINX U MaTepuanoB.BeI0Op 1 cBOMCTBA HCXOAHBIX MOHOME-
MOJIYIIPOBOJHUKOBBIX POB Ui CUHTE3a AUDJIEKTPUYECKHUX, TOKOITPOBOISAIINX
MIOJIMMEPHBIX U TIOJYITPOBOAHUKOBBIX TOJIMMEPHBIX MaTepHalloB.
MaTepUAIIOB. Hroro
3 OCHOBBI CUHTE3a CuHrte3 nonuMepHbIXx Matepuaios. [lonumepusanus u OIIK-1,
JUDIIEKTPUUECKHUX, nosukoHaeHcanuss CUHTE3 HEKOTOPBIX IUIIEKTpUYE- [1K-4
TOKOIPOBOJSIINX U CKHX, TOKOIIPOBOJSALINX U TOJIYIIPOBOJAHUKOBBIX M0-
IOJIyTIPOBOJHUKOBBIX JIMMEPHBIX MaTepUaJIOB IIOCPEICTBOM IIOJIMMEPHU3a-
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IMOJIMMCPHBIX

OHWH U ITOJIMKOHACHCAII .

MaTepHaJIoB.
aTepuaio Hroro
4 ®Ouzuko-xumuueckue n | Knaccudukanus GuU3snKo-XxUMHUECKUX U MEXaHUYe- OIIK-1,
MEXaHHYECKHE CBOMCTBA |CKHUX CBOWMCTB AUAICKTPUUYECKUX, TOKOIIPOBOASAIINX U TIK-4
JTUDIIEKTPUUECKHUX, MIOJIyTIPOBOJHUKOBBIX ITOJMMEPHBIX MAaTEpUAJIOB, U UX
TOKOMPOBOJISIINX U onucanue. Onucanue NpudbOpoB U 000PyIOBaAHUS IS
MIOJTyTIPOBOJHUKOBBIX ucClieIoBaHNs (PU3UKO-XUMUYECKHX U MEXaHUUECKUX
MTOJIUMEPHBIX CBOMCTB UAJIEKTPUUECKHUX, TOKOIPOBOSIINX U TOJTY-
MaTepHUaJoB. IIPOBO/IHUKOBBIX IMOJIMMEPHBIX MATEPUAIIOB.
Hroro
5 TexHonorus Hetanuzanus obaacteil IpUMEHEHNS TUAJIEKTpUUe- OIIK-1

UCIIOJIb30BaHU CKHX, TOKOIIPOBOJSAIINX U TOJIYITPOBOJAHUKOBBIX I10-
JTUBIIEKTPUUYECKHUX, JUMEPHBIX MaTepuanoB.OnucaHue U XxapakTepuCcTUKa
TOKOIPOBOIALINX U 000py/IOBaHUS TPUMEHSIEMOTO B TEXHOJIOTUAX JH-
HOJTYTTPOBOAHUKOBBIX ANEKTPUUECKUX, TOKOMPOBOJAIINX U MOITYIPOBOIHU-
HOJIMMEPHBIX KOBBIX ITOJIMMEPHBIX MaTEPHUAIIOB.
MaTepHaJIoB.
arepuano Hroro 4
Hroro 3a cemectp 18
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE IPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
A v o
= 2 E
3 = =5
Z > 5
Ha3Banus paznenos HanmeHoBaHUe NPaKTHUECKUX 3aHATUH (CEMUHAPOB) 2 &5
: 2 s
> o =
a B>
= o
1 cemecTp
1 Cocrosiaue n Bb160p OCHOBHBIX TUIIOB MOJMMEPHBIX MaTepua- 2 OIIK-1,
MEePCTIEKTUBBI Pa3BUTHS | JIOB.BBIOOp COBPEMEHHBIX OJMMEPHBIX MaTepUAJIOB [1IK-4
MIOJIMMEPHBIX MIPUMEHSEMBIX B AJICKTPOHUKE. BpIOOp nuanexTpuye-
MaTepHUaoB. CKHX, TOKOIIPOBOJSALINX U TOTYIPOBOJAHUKOBBIX MO-
JMMEPHBIX MaTEpHAJIOB.
Hroro
2 OcHOBHBIE MTPOOIEMBI, | XapaKTepHCTUKA OCHOBHBIX BUIOB COBPEMEHHOTO OIIK-1,
pelaeMble pU CUHTE3€ | 000pYJOBaHMS Ul CHHTE3a AUAIEKTPUUECKUX, TOKO- [1K-4
JTUBJIEKTPUUECKHUX, MIPOBOJIAIIUX U OTYITPOBOAHUKOBBIX OJIMMEPHBIX
TOKOIPOBOIALINX U MatepHasoB.BeiOop 1 cBoiicTBa MCXOIHBIX MOHOME-
HOJTYTIPOBOAHUKOBBIX POB JUIsl CHHTE3a IUAJIEKTPUUECKUX, TOKOIPOBOSIIINX
HOJIMMEPHBIX U TIOJYITPOBOAHHUKOBBIX TIOJMMEPHBIX MaTepHalloB.
MaTepHaJIoB.
arepuano Hroro 2
3 OCHOBBI CHHTE3A OcHoBHBIE CTIOCOOBI CHHTE3a MOJTMMEPHBIX MaTepHa- 2 OIIK-1,
JIASIICKTPAYECKUX, noB. [Tonmumepuzanus 1 moaukoHeHCcanusICrocoob! I1K-4
TOKOIPOBOJAIINX U CHUHTE3a AUIIEKTPUYECKUX, TOKOIIPOBOIALINX U TIOTY-
MOJTYTIPOBOJHUKOBBIX MIPOBO/IHUKOBBIX MOJIUMEPHBIX MaTEPUAIIOB MOCPEI-
MIOJIMMEPHBIX CTBOM IOJIMMEPU3ALMH U TIOJTUKOHACHCALINH.
MaTepHUaoB.
p Hroro
4 ®usuko-xumuyeckue U | OCHOBHbIE (PU3UKO-XMMHYECKUE U MEXAaHUUECKUE OIIK-1,
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MeXaHHYeCKHEe CBOMCTBA

CBOMCTBa JAUDJICKTPHYCCKUX, TOKOIIPOBOIAIINUX U I10-

[1K-4

JTUBJIEKTPUUECKHUX, JyTIPOBOJHUKOBBIX OJMMEPHBIX MaTepUaAJIOB, U UX
TOKOIIPOBOJIAIINX U onucanue.IIpubops! 1 06opynoBaHME AJIS UCCIEI0BA-
HOJTYTTPOBOAHUKOBBIX HUS PU3UKO-XUMHUYECKUX U MEXaHUYECKUX CBOUCTB
HOJMMEPHBIX JUAJIEKTPUUECKUX, TOKOTIPOBOIAIINX U OITYIPOBO/-
MaTepHaJIoB. HUKOBBIX ITOJINMEPHBIX MaTEPUAJIOB.
Hroro 2
5 TexHonorus Hetanuzanus obmacteil MpUMEHEHUS TUAJIEKTpHUe- 2 OIIK-1
HCIIOJIb30BaHU CKHX, TOKOIIPOBOJSILINX U TOJIYIPOBOJAHUKOBBIX I0O-
JTUDJIEKTPUUECKHUX, JUMEPHBIX MaTepuanoB.OnucaHue 1 XxapakTepucTUKa
TOKOIPOBOJAILINX U 000py/IOBaHUS PUMEHSIEMOTO B TEXHOJIOTUAX M-
MOJTYTIPOBOJHUKOBBIX ANEKTPUUECKUX, TOKOMPOBOIAIINX U MOITYIPOBOIHU-
MOJIMMEPHBIX KOBBIX MOJIMMEPHBIX MaTE€pPHAJIOB.
MaTepHUaoB. Wroro
Hroro 3a cemectp 10

9. CamocrosiTesibHasi padora
Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Tabimiie 9.1.
Ta6muia 9.1 — Buabl caMoCTOSITEIbHON paboThl, TPYAOEMKOCTh M (HOpMUpPYEMbIe KOMIIETECHIHH
3 @]
= z £
: i
Bunael camocrostensHON S > 0
HazBanus pa3znenos = = DopMbl KOHTPOJIS
6 Q = O
paboThI L s 2
X g8 =
Y Qo 2
= S
I cemectp
1 Cocrosinue u [ToaroroBka kK mpakTuue- 4 | OIIK-1 Onpoc Ha 3aHaTusx, Ot-
MEPCIEKTUBBI PA3BUTHUSI | CKUM 3aHSATUSAM, CEMHUHA- YeT MO0 UHIUBUIYATbHOMY
MOJMMEPHBIX MaTepPUANIOB. | paM 3aganuto, OTuer mno nabo-
TOpPHOM te, TecT
[TpopaboTka JIEKITMOHHOTO 4 paTopHoli pabore, Tec
MaTepuana
OdopmiteHre 0TIETOB TIO 4
nabopaTopHbIM paboTam
Uroro 12
2 OcHoBHbIe TpobaemMbl, | [loaroroBka Kk npaxTuye- OIIK-1 Omnpoc Ha 3aHsaTHAX, OT-
pelaeMble MPU CUHTE3€ | CKUM 3aHSATHUSIM, CEeMHHA- YeT [0 UHIUBUAYaTHbHOMY
JTUBJIEKTPUUECKHUX, pam 3aganuto, OTuer no nado-
TOKOMPOBOISIINX U TpopaGoTKa TeKIHOHHOTO 4 patopHoii pabote, TecT
MOy TIPOBOHUKOBBIX
OJ1YIPOBOHHUKO MaTepuana
MOJTMMEPHBIX MaTepUATIOB.
OdopmiieHre 0TYETOB 110 4
nabopaTtopHbIM paboTam
Hroro 12
3 OCHOBBI CUHTE3a [ToaroroBka k mpakTuye- OIIK-1 Onpoc Ha 3aHaTusx, Ot-
JTUDJICKTPUUECKUX, CKHM 3aHSTHSAM, CEMHHA- YeT MO0 UHIUBUIYATbHOMY
TOKOMPOBOISIINX U pam 3aganuto, OTuer mno nabo-
TTOJTYTTPOBOHUKOBBIX TOpPHOM te, TecT
OJ1yHPOBOAHUKO [TpopaboTka JIEKITMOHHOTO 4 paTopHoli pabore, Tec
MIONMMEPHEIX MATEPUANIOB. | \ 1o orsya 1
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OdopmiieHre 0TYETOB T10
JabopaTOpHBIM paboTam

Hroro 12
4 ®Ousuko-xumudeckue n | [loaroroBka k mpaktTuye- 4 OIIK-1 Onpoc Ha 3aHaTusax, Ot-
MEXaHMYEeCKHUE CBOMCTBA | CKUM 3aHSTHUSIM, CEMUHA- YeT MO0 UHIUBUIYAIbHOMY
JTUDJICKTPUUECKUX, pam 3amanuto, OTaet 1o y1abo-
TOKOIPOBOISILIUX U TIpopaBoTka TEKIHOHHOTO 4 patopHoii pabote, TecT
MTOJTYIIPOBOTHUKOBBIX

OJIYHPOBOXHHKO Marepuaia

MOJIMMEPHBIX MATEPUAIIOB.

OdopmieHre OTYETOB T10 4

J1abopaTOpHBIM paboTam

Hroro 12
5 TexHonorus IToaroroBka K mpaxkTuye- 4 |OIIK-1 Omnpoc Ha 3aHsaTHAX, OT-
WCTIOJTB30BAHUS CKHM 3aHSATHSAM, CEMHUHA- YeT MO0 WHIUBUIYATBHOMY
JTUAIIEKTPUUECKUX, pam 3aganuto, OTuer mno nabo-
TOKOITPOB X U TOPHOM te, Tect

OKOTIPOBOJLAIL [TpopaboTka JIEKIMOHHOTO 8 paTopHoii pabore, Tec

MOJIYITPOBOJHUKOBBIX Marepuaa
MTOJIMMEPHBIX MaTePHAIIOB.

OdopmiteHre 0TIETOB 1O 8

JabopaTOpHBIM paboTam

Hroro 20
Hroro 3a cemectp 68
Hroro 68

10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aromuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
Oamn Ha 1-yto KT ¢ |  ©Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CeMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
3amuTa oT4eTa 4 4 2 10
KoncnexT camomoaroros- 1 5
KU
Omnpoc Ha 3aHATHAX 10 10 22
OTyer no MHIUBUAYATb- 10 10 22
HOMY 33IaHUIO0
Otuet no nabopaTopHOii 8 8 4 20
pabore
CobecenoBanue 7 21
Hrtoro makcumyM 3a nepu- 41 41 18 100
on
Hapacraromum nrorom 41 82 100 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaento)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. TlonumepHble MaTepuasbl B CBETOTEXHUKE U AJEKTpoHMKe: YueOHoe mocodue / Tyes B. .,
BunucoB A. A., Uanos A. A., Connatkun B. C. - 2016. 47 c. [QnektpoHHBIi pecypc] - Pexxum noctymna:
https://edu.tusur.ru/publications/6609 (nara oopamenus: 14.06.2018).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. Hanoanekrponuka: Yue6noe nocodue / Ipo6ort I1. H. - 2016. 286 c. [OnexrponHsblii pecypc]
- Pexxum moctyma: https://edu.tusur.ru/publications/6436 (nata oopamenus: 14.06.2018).
2. Omnrtuueckoe MaTtepuanoBereHue: YueOHoe mocodue / Cumonona I'. B., Kucrenera M. T. -
2013. 148 c. [DnexTponHbIi pecype] - Pexxum noctyma: https://edu.tusur.ru/publications/2992 (nara 06-
pamenusi: 14.06.2018).
3. Owusnueckrue OCHOBBI ONTOAIEKTPOHHUKH: YdyeOHoe mocobue / [lasinoB B. H. - 2016. 139 c.

[OnexrponHblii pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/5963 (mara oOpaiueHus:
14.06.2018).

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4€OHO-METOANYECKHE MOCOOUSs

1. Cseromuoansle TexHonoruu. Crenkypc BblmycKaromei kadeapsl: MeTonuueckue ykazaHus K
MPAKTUYECKUM 3aHATUSIM U CaMOCTOsTeNbHOM pabore ctynentoB / Tyes B. U. - 2012. 50 c. [DnexTpoH-
HbII pecypc] - Pexxum nocrtyna: http://edu.tusur.ru/publications/1926 (nata obpamenus: 14.06.2018).

2. TlomumepHBle MaTepHabl B CBETOTEXHUKE: YUEOHO-METOJMUECKUE YKAa3aHUS JUIS BBITOJHE-
HUs 1aboparopHbIx padot / Psamonoa 0. B., Connatkun B. C., Tyes B. U. - 2016. 14 c. [DnexkTpoHHbII
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/6608 (mata obpamenus: 14.06.2018).

3. TexHonorust cOOPKM M MOHTa)ka MOIIIHBIX CBETOM3IYYAIOIIUX U3/IEUI, TEXHOJIOIHU KOPITyCH-
POBaHUs CBETOAMOOB Oestoro 1BeTa: MeTtomuueckne yKa3aHus 10 IPaKTHIeCKOW U CaMOCTOSTEIIHHOM pa-
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6ote / Conmarkun B. C., Tye B. 1., Bunncos A. A., Kamenkosa B. C. - 2016. 19 c. [DnexTpoHHbIH pe-
cypce] - Pexxum noctyma: https://edu.tusur.ru/publications/6616 (mata oopamenus: 14.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALTIH.

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccnonabHbIe 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. Hayunas snektponHas 6ubimoteka - eLibrary (www.elibrary.com).
2. Caiit Pocnatenra (http://www1 .fips.ru.)

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
o0ecrneyeHnue

13.1. O6mue TpeGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne JJIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOM aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
CaZI0YHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepua/IibHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl
JlaGoparopus texnonoruu POC 1 6e30macHOCTH KU3HEACATEIIbHOCTH
yueOHas ayuTopus Ui IPOBEACHUS 3aHATHI 1abOpaTopHOTO THUTIA
634050, Tomckast o6macts, 1. Tomck, Jlennna npocrexT, a. 40, 419 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:

- APM unxenepa (2 wr.);

- APM unXeHepa - UCCleIoBaTes;

- Hudposoit mynsTuMeTp MXD-4660A - (2 mmr.);
- BonstmeTp B7-78;

- [I59BM nentnym CELERON 433 MMX;

- Jlocka MapKepHO-MeJoBas;

- Iemmoynosutens QUICK 493A ESD (5 mT.);

- U3meputens cBeroBoro noroka « TKA-KK1;

- Monusatop Bozayxa QUICK 440 (2 mrt.);

- Uctounnk nutanus Matrix MPS-3003 LK-3 (3 mrT.);
- Komnsiotep Intel Core;

- Komnstorep Intel Pentium;

- Koprrycnprit mkad 4200x600x2100mwm;

- T'ornodoromerp;

- Cnextpogyopumerp CM2203;

- BentunsuuonHas cuctema,
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- MonTaxusiit cron BEJIBAP C4-1400 (4 mirt.);

- MonTaxusiii cron BEJIBAP C4-1800;

- Muxkpockon MBC-10;

- YcranoBka i1 nemoHctparuu cuiibl Jlopenua U30065;

- Hudposoit Mynstumerp APPA 103;

- Jlatp;

- Muxkpometp (2 mr.);

- MyneTaMeTp M POBOI;

- Paguarop macnsiublil 9 cekuuii;

- U3meputens E7 - 22 RLC;

- MoHTaxxHo-1eMoHTakHasg ctannus AMMU 6800;

- Uctrounuk mutanus TDGC -2 - 2K 0-250 V - 8A (JIatp);

- Kabenbnas npoaykuust HB-A150 BNC 1,5 m;

- [Ipu6op BNC - IC CoenunurenbHbie Kabemnu;

- U3mepurens Momuoctd GPM -8212RS;

- [TpuGop PTL-923;

- Ocuumnorpad LeCrou WA 222;

- Yacroromep GFC-8010H 1 I'uy-120MI'u GW;

- Undpakpacusiii nucranimonssii tepmMomMerpUT30A;

- Jlatp - Tpanchopmarop TDGC2-3K;

- Ocuumnorpad FLUKE-190-062;

- [TasmpHas cranmus (3 mrT.);

- Hudposoit mynsTumeTp FLUKE-18B FLK;

- Komnetorep Intel Core 15-6400 (3 mit.);

- MOV hp “’LaserJet ProV227sdnG3Q74A”;

- Cton mabopaTopHBbIi;

- Hudposoii kommieke yueOHO-Hay4dHbIX 1aboparopuii ['TIO;

- Bupryansnas ma6oparopust ACK-4106 (2 mir.);

- Hudposas nepeHacTpauBaeMasi yCTaHOBKAa MUKPOCBApPKU

MIPOBOJIOYHBIX BBIBOJOB IS M3TOTOBJIEHUSI MAKETHBIX

00pa3Ii0B OCHOBHBIX y3JI0B CBETOJAMOIAHBIX JIaMIT,

- Uctounuk - m3meputens Keithley 2410;

- smeputens émkoctu S-line EM8601A+/CM8601 (3 mmt.);

- Uctounuk mutanus HY3005D MAST (3 mT.);

- Mynstumerp DM3058E RIGOL;

- Ocmwmorpad DS1052E RIGOL (2 mit.);

- Yacroromerp VC3165 Victor (3 mrT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoOe obecrieueHue:

— ANSYS AIM Pro Paid-Up

— Adobe Acrobat Reader

— Autodesk Product Design Suite Premium 2018

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows XP

— OpenOffice

— Resource Manager 2.5

— TracePro LC - Single User NODE License - Annual Maintenance and Support for NODE
License (Nothing to Ship)

— Kowmmnac - 3D V17
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13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT
JlaGopatopust Texnonoruu POC u 6€30macHOCTH JKU3HEACSITSIIBHOCTH
yueOHas ayquTopus IS IPOBEACHUS 3aHATHI TaO0OpaTOpHOTO TUTIA
634050, Tomckast o6mactb, T. Tomck, Jleanna npocrekT, 1. 40, 419 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:

- APM umxenepa (2 mr.);

- APM unxeHepa - uccieioBaTels;

- lludposoit myneTamMeTp MXD-4660A - (2 mT.);

- Boastmerp B7-78;

- [IBM nentuym CELERON 433 MMX;

- locka MapkepHO-MeoBasi;

- demmoynoutens QUICK 493 A ESD (5 mit.);

- U3meputens ceetoBoro notoka « TKA-KK1;

- Monuzarop Bozmyxa QUICK 440 (2 mT.);

- Ucrounmk nutanus Matrix MPS-3003 LK-3 (3 mrT.);

- Komnstrorep Intel Core;

- Komnsrotep Intel Pentium;

- Kopnycnsrit mkad 4200x600x2100mm;

- l'onnogoromerp;

- Cnekrpodyopumerp CM2203;

- Bertunsimonnas cuctema,

- MonTaxusrii cron BEJIBAP C4-1400 (4 mt.);

- MonTaxusbii cron BEJIBAP C4-1800;

- Muxkpockon MBC-10;

- YcranoBka j1s agemonctpauuu cuisl Jlopenua U30065;
- lludposoit Mynstumerp APPA 103;

- Jlatp;

- Muxpometp (2 mrT.);

- MyneTuMeETp 1IM(PPOBOH;

- Paguatop MacisiHbIil 9 cexumii;

- U3mepurens E7 - 22 RLC;

- MonTaxuo-aemonTaxkHas crannus AMU 6800;

- Uctrounuk nutanus TDGC -2 - 2K 0-250 V - 8A (JIatp);
- Kabenbnas nponykuust HB-A150 BNC 1,5 m;

- [Ipu6op BNC - IC CoenuaurenbHbie Kabemw;

- U3mepurtens momHoct GPM -8212RS;

- [Tpubop PTL-923;

- Ocmmnorpad LeCrou WA 222;

- Yacroromep GFC-8010H 1 I'n-120MI'u GW;

- Uadpaxpachsiii nuctannnoHHbI TepMoMeTpUT30A;

- Jlatp - Tpancdopmatop TDGC2-3K;

- Ocmmmnorpad FLUKE-190-062;

- [TasinbHas cranuus (3 wr.);

- ludposoit mynstumetp FLUKE-18B FLK;

- Kommerotep Intel Core 15-6400 (3 miT.);

- M®YVY hp “’LaserJet ProV227sdnG3Q74A”;

- Cron naGopaTopHbIH;

- lludposoii kommiekc yueOHOo-HaydHBIX Jabopatopuii ['TIO;
- Bupryansnas naboparopust ACK-4106 (2 mt.);

- Hudposas nepenactpauBaemasi yCTaHOBKa MUKPOCBAPKU
MIPOBOJIOYHBIX BBIBOJOB IS U3TOTOBIICHUSI MAKETHBIX
00pa3110B OCHOBHBIX Y3JIOB CBETOAMOAHBIX JaMII,

- Uctounuk - uamepurens Keithley 2410;

- Usmeputens émrxoctu S-line EM8601A+/CM8601 (3 mit.);
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- Uctounuk nutanust HY3005D MAST (3 mt.);

- Mynstumerp DM3058E RIGOL;

- Ocmmtorpad DS1052E RIGOL (2 mir.);

- Hactoromerp VC3165 Victor (3 mrT.);

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecrieueHue:

— ANSYS AIM Pro Paid-Up

— Adobe Acrobat Reader

— Autodesk Product Design Suite Premium 2018

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— Microsoft Windows XP

— OpenOftice

— Resource Manager 2.5

— TracePro LC - Single User NODE License - Annual Maintenance and Support for NODE
License (Nothing to Ship)

— Kowmmnac - 3D V17

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOATeIbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEeHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast ob6nacTtb, . Tomck, Bepimmauna ynuia, 1. 74, 207 aya.

CocraB 000pyI0BaHUSA:

- yueOHast MmeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITHIOTEPHI MOAKIIOYEHBI K ceTu «MHTepHEeT» U 00eCreynBaloT JAOCTYN B JIEKTPOHHYIO HH-
dbopMaImoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO 00ECTICYCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuanbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIINHBI IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSl 1 HHBAJIN/10B

OcBoeHME NUCUUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIMJAMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEACTB 00ydEeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPETyCMOTPEHO UCIIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpUeMa/nepena-
4yr yaeOHOI nH(pOpMaHY B TOCTYIMHBIX (hopMax, MOOMIBHON CHCTEMBI MPETIOIaBaHMS [Tl 00YJatOITIXCSI
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHusi, B KOTOPOW 3aHUMAIOTCS
oOydJaromyecs: ¢ HapylIeHHEM ClIyXa, 00OpYyIOBaHA KOMITBIOTEPHOW TEXHHMKOH, ayIMOTEXHUKOH, BUIEO-
TEXHUKOM, IJIEKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMON.

[Tpu 3aHATHAX C 0OYyUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P TIOMOIIH BUACOYBEINIUTENICH 11 KOM(POPTHOTO IIPOCMOTPA.
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[Ipu 3ansATHAX ¢ 00yJaOMIUMUCS ¢ HAPYLIEHHUSIMU ONMOPHO-ABUIaTeJILHOI0 aNmapara UCIOJb-
3yIOTCSl aJbTepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINH U APYTHE TEXHHUECKUE CPEICTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBBIC 3aJaHUA
Kakoii OykBoii 0003HaUaeTCs CTENEeHb MoTUMepU3auu?

1.
t
f
g
n

2. Yto sIBIIsIeTCS OCHOBOM CTEKJIOTEKCTONNUTA?
Oymara

KapTOH

KeJe3Has IIacTHHA

CTEKJIOTKaHb

3. Kakue MaTepualibl He UCIOJB3YIOT B KQUECTBE CBA3YIOIIETO BEIIECTBA JJIsi M3TOTOBIICHUS CTEK-
JIOTEKCTOIMTAa?

OaKeIuT

MOJIMCUIIOKCAaH

SIIOKCUIHAS CMOJIA

noaudpupHas cMoia

4. Mex10y31us 3T0 —

HapylIeHue CTPYKTYPHI KpHUCTAJIIa

JUCIOLUPOBAHHBIE ATOMBI

KOHLIEHTpauus 1e(heKToB

MOJIOCTU PEIIETKU

5. Cuna oTpbIBa K IUIOIIAU KOHTAKTa 3TO —
CMa4YuBaHHUEC

MIOBEPXHOCTHOE HATSIKEHUE

KpaeBOM yrojl CMa4nBaHUs

aaresus

6. JlucnepcoHHbIE CUIJIbI BOBHUKAIOT B CIEACTBUU

COTJIACOBAHHOTO JIBYKEHUS 3JIEKTPOHOB B COMMIKAIOIIUXCS MOJIEKYIaxX
B3aMMO/ICUCTBUS MONSPHBIX MOJICKYII ajicopOaTa

B3aUMOJICHCTBHSI TIOJISIPHBIX MOJISKYJT afiIcopOeHTa

B3aMMOJICHCTBUS MOJISIPHBIX MOJIEKYI aficopbata u agcopOeHTa

7. Jo3upoBaHHOE BBEACHUE MPUMECEH, U3MEHSIONIEE MMEKTPOPUINIECKUE, MEXAHUIECKUE U JIPY-
T'Hie CBOMCTBA OCHOBHOTO MaTepHaa 3To —

aacopOus

abcopOrus

JIETUPOBAHUE

XeMOCOopOIHs
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8. Ilpu kakoii TeMreparype MpOBOAT IIA3MOXUMHUYECKOE OCAKICHUE TUAIEKTPUIECCKUX TICHOK?
ot 200000 10 400000 oC

ot 20000 mo 40000 oC

ot 2000 mo 4000 oC

ot 200 mo 400 oC

9. Cxonpko cTaauil MpoTEeKaHus IPOLECCAa UMEET MEXAHU3M JJIEKTPOXUMHUYECKOTO OCAKICHUS?

AW~

10. IIporecc nepexona BenecTBa u3 ra3000pa3Hoil pas3pl B TBEPIYIO WIH KHUIKYIO 3TO —
UCTIapeHne
aacopOus

nuddyzust
KOHJICHCAITHS

11. TIpouecc Bocpon3BeieHUsI KOHDUTYPALIMU U B3AaUMHOTO PACIIONOKEHUS SJIEMEHTOB U3JENNi
Ha OCHOBaHWHM ITyTeM (POPMHUPOBAHUS HA €T0 MOBEPXHOCTHU 3alIUTHOTO Pelbe(HOTO MOKPHITUS 3TO —

IIJIa3MCHHOC HAIIbIJICHUC

autorpadus

AIIEKTPOXUMHUYECKOE OCaXKICHUE

XUMHYECKOE TPABIICHHUE

12. Kak o6o3Havaercs koddumuent nuddy3un?
D
d
o
0

13. Kak o603Ha4aeTcsi yHUBEepcalbHas ra30Bast MOCTOSTHHAS ?

T A wm

14. IlepBas cTanust MEXaHU3Ma JIEKTPOXUMHUUECKOTO OCAXKICHUS 3TO —
MIEPEHOC MOHOB U3 00BEMA ANMEKTPOITUTA K DIEKTPOAY

nuddy3ust ancopOUpoOBaHHBIX aTOMOB 10 TTOBEPXHOCTH AJICKTPOAA
AIIEKTPOTUTHYECKAST TUCCOLUAIUS COJIM B PACTBOPE

nepexo/l MOHOB Ha rpaHuIle a3 u3 o0bema IEKTPOIUTA K METAILITY

15. IIpu MEXaHOXMMHUYECKOM CHHTE3€ HAHOKOMIIO3UTOB M HAHOYACTHI] UCITOJIb3YIOT
araToBbI€ CTYIIKH

dbapbdopoBbIe CTYIIKH

BUOpPALIMOHHBIC APOOUITKU

[IAPOBBIE METHHUIIBI

16. IIpouecc BbIpalIuBaHUSI MOHOKPUCTANIMYECKOTO CI0s BEIIECTBA, OMHOTUITHOTO MO CTPYKTYpe
C TIOJIOKKOM U OTJIMYAIOILIETOCs OT HEE TOJIBKO COIEP>KaHUEM JIETUPYIOIIHUX MTPUMECEH 3TO —

reTepo3NUTaAKCUS

TOMORTIUTAKCHUS

XEMOATTUTAKCHS
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rpado3UTaKCUs

17. mporiecc ynaneHus MOBEPXHOCTHOTO €0t 00BEKTa HEMEXaHHYECKUM CIIOCOO0M 3TO —
MPOMBIBKA BOJIOM

OYHCTKA OPTaHUYECKUMHU PACTBOPUTEIAMU

npombiBka [IAB

TpaBJICHUE

18. JlaBneHue napa COOTBETCTBYIOIIEE PABHOBECHOMY COCTOSIHUIO CUCTEMBI 3TO —
yIpPYrocTh

UCIapeHue

pacrblIeHHe

OCaXKJIeHUE

19. Kak 0603HauaeTcs HOBEPXHOCTHOE HATSKEHUE?
c

JIAIMO 151

curma

p

20. Kak o6o3nauaercst pabora ajare3un?

>6 O

14.1.2. Bonipocsl Ha co0eceroBaHue

OCHOBHBIE THIIOB MMOJIMMEPHBIX MaTCPUAJIOB.

CoBpeMeHHbIE TOIMMEPHBIE MaTEpUaIIbl IPUMEHSAEMBIE B SJIEKTPOHUKE.

BLI60p AUBJICKTPUUCCKUX, TOKOITPOBOJAIINX U IMOJTYIIPOBOAHUKOBBIX IMOJITUMCPHBIX MAaTCPHUAIOB.

Heranuzanust oOnacTeil NPUMEHEHUS IUAICKTPUUYECKHX, TOKOMNPOBOIAIIMX U IOJYIPOBOIHU-
KOBBIX ITOJJMMEPHBIX MaTCpUaJIioB.

Omnucanue U XapakTepUCTHUKA 000OpYHOBaHMUS HNPUMEHSIEMOTO0 B TEXHOJIOTUSAX IMAIEKTPHUUYECKUX,
TOKOIIPOBOIAAIIHNX W ITOJYIIPOBOAHUKOBBIX IMOJUMCPHBIX MAaTCPHUAJIOB.

OcHoBHBIE CIOCOOBI CHHTE3a MOJMMEPHBIX MaTepHuaioB. [loauMepusanus 1 MOJIMKOHACHC AU

Croco0OblI cuHTE3a AUBJICKTPUUCCKUX, TOKOIIPOBOAAIINX WU ITOJYIIPOBOAHUKOBEIX IMOJIUMCPHBIX Ma-
TEPUAJIOB IIOCPEACTBOM IOJIMMEPU3ALIUU U TTOJIMKOHICHCALIUH.

OcHOBHBIE (i)I/ISI/IKO-XI/IMI/I‘IGCKI/IG 1 MeXaHHWYeCKHE CBOMCTBA AUBJICKTPUUCCKUX, TOKOIIPOBOAAIINX
Y TIOJYITPOBOJAHUKOBBIX MOJIMMEPHBIX MaTepualloB, U UX OIMCAHUE.

[TpuGopsl 1 0GOpynAOBaHUE AJISl UCCIENOBAHUA (PU3MKO-XMMHUYECKUX M MEXAHUYECKHUX CBOMCTB
JURJIEKTPUUECKHUX, TOKOIIPOBOASILUX U MTOJYIIPOBOJHUKOBBIX IIOJUMEPHBIX MaTEpUAIIOB.

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB COBPEMCHHOI'O 06Op}IJIOBaHI/I$I AJI1 CUHTE3a AUDJICKTPUUICCKUX,
TOKOIIPOBOJSLIMX U MOJTYIPOBOJAHUKOBBIX MOJIMMEPHBIX MATEPUAIIOB.

BLI60p M CBOMCTBA HUCXOJHBIX MOHOMCPOB JIA CHHTC3a AUDJICKTPUUYCCKHUX, TOKOIIPOBOJAAIINX U
MIOJIyTIPOBOJHHUKOBBIX IIOJMMEPHBIX MaTepHaJIOB.

14.1.3. Tembl HHANBUAYAJTbHBIX 321aHUI

OCHOBHBIE THIIOB MOJTUMEPHBIX MaTCPHUAJIOB.

CoBpeMeHHbIE TOJIMMEPHBIE MaTepuaibl IPUMEHSEMbIE B 3JICKTPOHHUKE.

Bp160p nudIeKTpUYeCcKuX, TOKOIPOBOISAIIUX H ITOTYITPOBOIHUKOBBIX MTOJIMMEPHBIX MaTEPHAIIOB.

Jetanuzanusi obmacTeld MPUMEHEHUS JAUAICKTPUYCCKUX, TOKOMPOBOSIIMX M IMOIYIPOBOTHH -
KOBBIX ITOJIAMEPHBIX MaT€PHAIIOB.

Ornucanue U XapakTEpUCTUKAa 00OpPYIOBaHUS MPUMEHSEMOTO B TEXHOJIOTHUAX IUIICKTPUICCKUX,
TOKOIPOBOISAIIUX M IMOJTYIPOBOHUKOBBIX ITOJIMMEPHBIX MaTEpPHAJIOB.

OcHoBHBIE CTIOCOOBI CHHTE3a TOJIMMEPHBIX MatepraioB. [lomuMepusaiis U MOTHKOHICHCAIIHS

CnocoObl CHHTE3a TUAIEKTPUIECKUX, TOKOIMPOBOISIIHNX U MOTYITPOBOIHUKOBBIX IMOJTMMEPHBIX Ma-
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TEpPHUAJIOB MOCPEICTBOM MOJIUMEPHUIALINU U MTOJIUKOHCHCAIUH.
OcHoBHbBIE (PU3UKO-XUMHUYECKHE U MEXaHHUUYECKHE CBOMCTBA AMAIEKTPUUECKUX, TOKOMPOBOISIINX
Y TIOJIYIIPOBOAHUKOBBIX TTOJUMEPHBIX MAaTEPUATIOB, U UX OMUCAHUE.
[TpuGopsl 1 oOGopyAOBaHUE AJISl UCCIENOBAHUSA (PU3MKO-XMMHUYECKUX U MEXaHHYECKHUX CBOMCTB
JTUAJIEKTPUUECKUX, TOKOMPOBOASAIINX U MOTYTPOBOJIHUKOBBIX MOJTMMEPHBIX MaT€pPUAJIOB.
XapakTeprucTuKa OCHOBHBIX BHUJIOB COBPEMEHHOTO 00OPYAOBaHUS JJIl CHHTE3a AUAIEKTPUUECKUX,
TOKOIMPOBOJISAIIUX U MOTYINPOBOJIHUKOBBIX MMOJIMMEPHBIX MaTEpPUAJIOB.
Br16op 1 cBoiicTBa MCXOAHBIX MOHOMEPOB JJIsSi CHHTE3a TUAJIEKTPUYECKUX, TOKOMPOBOMSIIUX U
MOJIYITPOBOJHUKOBBIX TTOJUMEPHBIX MaTEPUAIIOB.

14.1.4. Bonmpocbl Ha caMONIOATOTOBKY

OCHOBHBIE THIIOB MMOJIMMEPHBIX MaTCPUAJIOB.

CoBpeMeHHbIE TOIMMEPHBIE MAaTEpUaIIbl IIPUMEHSAEMBIE B SJIEKTPOHUKE.

BI)I60p AUBJICKTPUUCCKUX, TOKOITPOBOJAIINX U IMMOJTYIIPOBOAHUKOBBIX IMOJIUMCPHBIX MAaTCPHUAIOB.

Heranuzanust oOnacTeil NPUMEHEHUS IUAICKTPUUYECKHX, TOKONPOBOIAIIMX U IOJYIIPOBOIHU-
KOBBIX ITOJJMMEPHBIX MaTCpUaJIOB.

Onucanue U XapakTepUCTHUKA 00OpYIOBaHMS NPUMEHSIEMOT0 B TEXHOJIOTHSAX IMAIEKTPHUYECKUX,
TOKOIIPOBOJAAIIHNX U ITOJYIIPOBOAHUKOBBIX IMOJUMCPHBIX MAaTCPHUAJIOB.

OcHoBHBIE CIOCOOBI CHHTE3a MOJMMEPHBIX MaTepHuaioB. [loauMepusanus 1 MOJIMKOHACHC AU

Croco0OblI cuHTE3a AUBJICKTPUUCCKUX, TOKOIIPOBOAAIINX WU ITOJYIIPOBOAHUKOBEIX IMOJIUMCPHBIX Ma-
TEPUAJIOB IIOCPEACTBOM IMOJIMMEPU3ALIUU U ITOJIMKOHICHCALIUH.

OcHOBHBIE (i)I/ISI/IKO-XI/IMI/I‘IeCKI/IC 1 MeXaHWYeCKHE CBOMCTBA AUBJICKTPUUCCKUX, TOKOIIPOBOIAAIINX
Y TIOJIYIIPOBOJAHUKOBBIX MOJIMMEPHBIX MaTepualloB, U UX ONMCAHUE.

[TpuGopsl 1 06opyHAOBaHUE AJISi UCCIENOBAHUA (PU3MKO-XMMHUYECKUX U MEXAHUYECKHX CBOMCTB
JURJIEKTPUYECKHUX, TOKOIIPOBOASILUX U MTOJYIIPOBOJHUKOBBIX IIOJUMEPHBIX MaTEpUAJIOB.

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB COBPEMCHHOI'O 06OPYI[OB3HI/I$I AJI1 CUHTE3a AUDJICKTPUUICCKUX,
TOKOIIPOBOJSLIMX U MOJTYIPOBOJAHUKOBBIX MOJIMMEPHBIX MAaTEPUAIIOB.

Br160op u CBOWCTBA MCXOMHBIX MOHOMEPOB JIJIsi CHHTE3a JTUAJICKTPHUUYECKUX, TOKOMPOBOIAIIUX H
IIOJIyTIPOBOJHHUKOBBIX IIOJMMEPHBIX MaTepHaJIOB.

14.1.5. Tembl 0IPOCOB HA 3aHATHAX

OCHOBHBIE THITBI IOJIMMEPHBIX MaTePHAJIOB.

CoBpeMeHHbIE TOJIMMEPHBIE MaTepUaIbl IPUMEHSEMbIE B JICKTPOHHUKE.

Tunsl TUAEKTPUYECKUX, TOKOIPOBOISIINX M MOIYIIPOBOTHUKOBBIX ITOJMMEPHBIX MAaTEPUAIIOB.

OcHOBHBIE BUIBI COBPEMEHHOTO 000pYIOBaHHUS Il CHHTE3a TUDIICKTPUIECKIX, TOKOIPOBOIAIINX
¥ TTOJTYIIPOBOTHMKOBBIX TIOJIMMEPHBIX MaTEPHAJIOB.

Br160p MCXOIHBIX MOHOMEPOB Ul CHHTE3a AUIIEKTPUUECKUX, TOKOMPOBOISIIUX U MOIYIIPOBOI-
HHUKOBBIX TIOJIMMEPHBIX MaTePHAJIOB.

OcHoBHBIE cIOCOOBI CHHTE3a MOJTUMEPHBIX MAaTEPHAIIOB.

CrnocoObI CHHTE3a AUDICKTPHYECKHIX, TOKOIIPOBOASAIINX U HOITYIIPOBOJHUKOBBIX ITOJMMEPHBIX Ma-
TEpHUAJIOB.

OcHOBHBIE (PM3UKO-XUMHYECKHE 1 MEXaHUUECKUE CBOMCTBA JHANIEKTPUIECKUX, TOKOIPOBOASAIINX
¥ TIOJIyTIPOBOIHUKOBBIX TIOJIMMEPHBIX MATEPUAIIOB.

[Tpubopsl 1 obopynoBaHHE IS MCCIEAOBAHUS (PU3NKO-XUMHYECKHX M MEXaHHYECKUX CBOMCTB
JTURJICKTPUUECKHUX, TOKOTIPOBOISIINX U TOJTYIPOBOJHUKOBBIX MOJIMMEPHBIX MaTepPHaJIOB.

Jeranuzanust obiacTeil NMPUMEHEHUS IUAIEKTPUYECKUX, TOKOMPOBOASAIMINX M IOJYIIPOBOIHU-
KOBBIX TIOJIMMEPHBIX MaTepUAIOB.

OO0opynoBaHHe NMPUMEHIEMOE B TEXHOJOTHUSAX AUDICKTPHUYECKHX, TOKONPOBOISIIINX M HOIYIPO-
BOJTHHKOBBIX ITOJIUMEPHBIX MaTEPHAJIOB.

14.1.6. Temb1 1a00paToOpHBIX padoT
XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB COBPEMCHHOI'O 06opy)1013aH1/Is[ JJI1 CUHTE3a AUDJICKTPUUYCCKUX,
TOKOIIPOBOJSLINX U MOJTYIPOBOJAHUKOBBIX MOJIMMEPHBIX MAaTEPHAIIOB.
BBI60p M CBOMCTBA HUCXOJHBIX MOHOMCEPOB I CHHTE3a AUDJICKTPUUYCCKHUX, TOKOIIPOBOJAAIINX N
MOJTYTIPOBOJHUKOBBIX IIOJMMEPHBIX MaTepHaJIOB.
Cunres IMOJIMMEPHBIX MaTCpUaJIOB. HOJ’II/IMepI/ISaHI/IS{ U IIOJIMKOHACHCAIIUs
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CuHHTE3 HEKOTOPBIX AMAIEKTPUUECKHUX, TOKOIMPOBOIAIIMX MU MOIYHPOBOJHUKOBBIX NOJUMEPHBIX
MaTepUaJIOB IOCPEICTBOM ITOJIUMEPU3ALIAN U IOJUKOHICHCALUH.

Knaccugukanust GU3NKO-XUMHUUECKUX M MEXaHUYECKUX CBOMCTB IUAICKTPUUYECKHX, TOKOIPOBO-
JALIKUX U ITOTYIPOBOJIHUKOBBIX ITOJIMMEPHBIX MAaTEPUAJIOB, U UX ONKMCAHUE.

Onwucanue nmpuOOpPoB U 000PYAOBaHUS IS UCCIEAOBAHUSA (PU3NKO-XUMUUECKUX U MEXaHUYECKHX
CBOMCTB JUAJIEKTPUUECKUX, TOKOIIPOBOIAIIUX U MOTYIPOBOJHUKOBBIX ITOJIMMEPHBIX MATEPUAIIOB.

14.1.7. 3auér

OCHOBHBIE THIIOB IOJIMMEPHBIX MaTepUAJIOB.

CoBpeMeHHBIE MTOJIMMEPHBIE MaTepUaIbl IPUMEHSIEMBIC B DJICKTPOHHUKE.

Br160p AManekTpruuecKuX, TOKOIPOBOIAIIMX U MOIYIPOBOAHUKOBBIX MOJIMMEPHBIX MaTepUaoB.

Jeranuzanust oOnacTeid MPUMEHEHHUS IUAJIICKTPUYECKHUX, TOKOIPOBOISIIMX W TIONYIIPOBOIHU-
KOBBIX TIOJIMMEPHBIX MaTepUaoB.

Onncanue W XapaKTepPUCTHKA 0OOpYIOBaHHS NMPUMEHSIEMOTO B TEXHOJIOTHSX IHAICKTPHUECKUX,
TOKOIIPOBOJAIIMX U NOJTYIPOBOJHUKOBBIX MOJIMMEPHBIX MaTepHUasoB.

OcHOBHBIE CTIOCOOBI CHHTE3a MOJMMEPHBIX MaTepraiioB. [lomrMepu3anus 1 MoIMKOHACHCAIUS

Crioco0Obl CMHTE3a JUAIEKTPUUECKUX, TOKOMPOBOASAIIMX U ITOJIYTIPOBOHUKOBBIX OJIUMEPHBIX Ma-
TEPUAIOB TIOCPEICTBOM MOJMMEPU3AINH 1 TIOJMKOHICHCAITUH.

OCHOBHBIE THIIbI TOTUMEPHBIX MAaTEPHAJIOB.

CoBpeMeHHBIE MTOJIMMEPHBIE MaTepUaIbl IPUMEHSIEMBIC B JICKTPOHHUKE.

Tunel AUAIEKTPUUECKUX, TOKOIIPOBOISAIINX U HOTYIPOBOAHUKOBBIX HOJIMMEPHBIX MaTepHUasoB.

OcHOBHBIE BUIBI COBPEMEHHOTO 000PYIOBaHHUS Il CHHTE3a TUDIICKTPUICCKIX, TOKOMPOBOISIIIX
U TIOJIyTIPOBOIHUKOBBIX MOJIMMEPHBIX MATEPUAIIOB.

Bb100p MCXOMHBIX MOHOMEPOB ISl CHHTE3a JUAJIEKTPUICCKIX, TOKOMPOBOISAIINX W TOTYIIPOBOI-
HUKOBBIX IOJIMMEPHBIX MaTePHAIIOB.

OcHOBHBIC (PH3UKO-XUMHUYECKUE U MEXAaHUYECKHE CBOMCTBA AMAICKTPHUECKUX, TOKOMPOBOISIINX
U TIOJIyTIPOBOTHUKOBBIX IMOJIMMEPHBIX MAaTepHAIOB, U UX OIUCAHUE.

[TpuGops! 1 000pyIOBaHHUE UIS HUCCIECAOBAHHUS (DU3MKO-XMMHUYECKHUX W MEXAaHUYECKHX CBOWCTB
JURJIEKTPUUECKUX, TOKOTIPOBOISIINX U MOTYIPOBOJHUKOBBIX MOJIMMEPHBIX MaTepHUasoB.

OcHoBHbIE CIOCOOBI CUHTE3a MOJIMMEPHBIX MaTepPHAJIOB.

Crioco0Obl CHHTE3a JUAIEKTPUUECKUX, TOKOMPOBOASAIIMX U ITOJIYTIPOBOIHUKOBBIX MOJIUMEPHBIX Ma-
TEPUAJIOB.

OcHOBHBIE (PU3UKO-XUMHUYECKUE U MEXAHUYECKHE CBOMCTBA AMINEKTPUUECKUX, TOKONPOBOIALINX
¥ TIOJIYTIPOBOTHUKOBBIX TIOJIMMEPHBIX MAaTEPUAIIOB.

[TpuGopsl 1 060pyIOBaHHE Ul UCCIEAOBAHUS (DPU3MKO-XMMUYECKHMX M MEXaHUYECKHX CBOWCTB
TURJIEKTPUIECKHUX, TOKOTIPOBOISIINX U TIOJTYIPOBOJHUKOBBIX MOJMMEPHBIX MaTepPHajIOB.

Heranuzanust oOnacTeid NPUMEHEHUS IUAICKTPUYECKHX, TOKONPOBOIAIIMX U IOJYIPOBOIHU-
KOBBIX TIOJITMMEPHBIX MaTEPUAIOB.

Ob6opynoBaHue NPUMEHIEMOE B TEXHOJOTHMAX IUAICKTPUUYECKHX, TOKOMPOBOAAIIMX U HOIYyHpO-
BOJTHMKOBBIX ITOJIMMEPHBIX MaTEPHAJIOB.

XapaKkTepUCTHUKa OCHOBHBIX BHJIOB COBPEMEHHOIO 000pPYIOBaHMS JUIsl CHHTE3a TUAJICKTPUUECKHUX,
TOKOIIPOBOJISIIINX W TIOJTYIPOBOJHUKOBBIX MOJMMEPHBIX MaTEPHAJIOB.

Br16op 1 cBoiicTBa MCXOIHBIX MOHOMEPOB JUISl CUHTE3a JAMIEKTPUUYECKUX, TOKOIPOBOMSLINX U
MOJTYIIPOBOJHUKOBBIX MOJMMEPHBIX MaTepPHasOB.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHus
C mapymenussmu | TecTbl, MICEMEHHBIE CAMOCTOSITEITBHEIC [IpenmymiecTBEHHO MMCHMEHHAS
ciyxa paloThI, BOTIPOCHI K 3a4eTy, pOBEpKa

CornacosaHa Ha noprane Ne 29577 19



KOHTPOJIbHBIE Pa0OTHI

C napyueHusMu
3peHUs

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHIMHU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIHOHHBIMU
MeTOonaMH

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
o0y4Jaromierocst Ha MOMEHT ITPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSl MU MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuXxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMIUTMHE MPEAyCMATPUBAET MpeAocTaBieHne nHdopmanuu B popMax, afanTu-
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeIbHOIO ANNapaTa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U MHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0yUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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