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1. HEJIU U 3AJJAYN JUCIHUTTJTINHBI
esin 0OcBOCHUSA TUCHUIIHHBI (MOYJIA):

N3yyenue psaa MaTepuanoBeI4ECKUX MPOOIeM CO3IaHuUs U IPUMEHEHUS
MOJTYPOBOIHUKOBBIX U IUAJICKTPUUYECKUX MaTepHranoB. PaccMaTpuBatoTCsi OCHOBHBIE CBOICTBA
MaTepuasoB, BOIPOCH CO3JaHMs MAaTEPHAIOB C 3a/IaHHBIMHU CBOMCTBAMU. 3HAUUTEIbHAS YaCTh
Kypca BKJIIOUAeT U3yuyeHue TePMOIMHAMUKH (Da30BbIX paBHOBECH, JuarpamMm (pa3zoBbIX
paBHoBecuii (T-X, P-T-X, P-T) 1BOWHBIX ¥ TPOHHBIX MOJTYIIPOBOJTHUKOBBIX CUCTEM.

3agaun:

(] moyty4eHre CBEACHHI 10 OCHOBHBIM KJIAaCCaM MaTEPHAJIOB M 00JIACTSIM MX
UCIIOJI30BAHUS, 110 AUarpaMMaM COCTOSIHUSI M TEPMOJMHAMUYECKUM pacueTaM MPUMEHUTEIbHO K
CHUCTEMaM, UMEIOIIUM MPAKTUYECKOE 3HAYCHUE B TEXHOJOTUH MAaTEPUATIOB;

[ popmupoBanue ymeHus 3pPeKTUBHO UCIIOIB30BATh TPeOyeMblii MaTeMAaTU "-UeCKUN
anmnapar JJis IpaBHIbHOM paciin@poBKY U UIEHTU(DUKALIUN UCCIIEyEMbIX CTPYKTYD;

[ popmupoBaHue npeACcTaBICHUI 0 METOaX U anmnapaTtype, IpUMEHsEMBIX Py
aHaJIM3€ KPUCTANIMYECKONU CTPYKTYPhI BEILIECTB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
Hukn (paznen) OIT:  b1.B
TpeGoBanus K MpeABapPUTEIbLHON OATOTOBKE 00y4aK01Ierocs:

Jucuunnuna «MaTepuanaoBeeHUE SJIEKTPOHHON TEXHUKN) U3ydaeTcs B Mojayie «Dusuka
U TEXHOJIOTHS MaTEePUaIOB paauodIeKTpoHUKU» broka 1. JlucuuninHel 4acTu yueOHOro IiaHa,
dbopMupyeMoil ydyacTHUKaMHU 00pa30BaTEIbHBIX OTHOLICHHH.

JI71s1 yCHEeIHOro OCBOCHUSI AUCIUIUIMHEl HEOOXOANUMBI 3HaHUS OCHOB 00wIel (pu3ukw,
pasneinsl: MonekyispHas pusuka, DIeKTpuYecTBO U MarueTusM, Ontuka, AToMHas (usuka.
Hmets npeacrasienue o GU3UKE MOIYIPOBOAHUKOB U TUIEKTPUKOB. 3HATh OCHOBHBIE 3aKOHBI
(GU3MKH.

Mexanuka

MonekynsipHas ¢pu3znka

®uznyeckuil NPakTUKyM IO MOJIEKYJISIPHON (pU3HKe
DNEeKTPUYECTBO U MAarHETU3M

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX 0CBOEHHME TAHHOW JUCIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK NMpealecTBYIIee:

Kypc conepxatenbHO 3aKIabIBA€T OCHOBBI 3HAHUMW JUIsl  HAYy4YHO-UCCIEI0BATENBCKON U
Hay4YHO-TIPOM3BOJICTBEHHOM MPAKTHUK, B TPOLIECCE KOTOPBIX U3y4atOTCsl CBOMCTBA, CTPOCHUE U
MOJTYyYEHUE MAaTEPUAIIOB JIJI COBPEMEHHOM AJIEKTPOHHOW TEXHUKHU.

®dusnka U TEXHOJIOTUU (YHKIIMOHATBHBIX MaTEPHUAJIOB
[IpenaumioMHas mpakTHUKa

Hayuno-uccnenoBarenbckas pabora
3. OFbEM JUCIHUITJINHBI

Oo1as Tpya0eMKOCTh 3 3ET
Yacos 110 yueOHOMY ILIaHYy 108
B TOM 4HCJIE:

ayJUTOPHBIC 3aHATHS 52
CaMOCTOsTeNIbHAs paboTa 21
4acoB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 11O JTUCIUIIVIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIbTATAMHU OCBOEHMUAA
OBPA3OBATEJIbHOM ITPOT'PAMMBI



[TIK-2.1: ITpoBOAMT 3KCTIEpUMEHTATIbHBIE UCCIIEIOBAHUS C IPUMEHEHUEM HAy4HO-
HCCJIEIOBATEIHCKOTO 000PYI0BaHUS B COOTBETCTBUH C YTBEPKIACHHBIMU METOAUKAMU

[MK-2.2: Ananu3upyeT Gu3ndecKue sIBICHUS U TIPOIECCHl B 001acTh (hU3HKU
KOHJCHCUPOBAHHOT'O COCTOSTHUSI ¥ COCTABJISICT OTYET IO TEME MCCIIEAOBAHUS UM 110 pe3yIbTaTaM
MIPOBEJICHHBIX KCIICPUMEHTOB

S. BUJAbI KOHTPOJIA

Bunbl KOHTpOJIL B ceMeCTpax:

SK3aMEHBI | 7

6. A3BIK IIPEIIOJABAHUSA

SI3BIK nTpenogaBaHus: pyCCKUi.

7. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJIS)

Kon HaumenoBaHue pa3jiesioB U Bun Cemectp | YUacoB | HUcrou- | [Ipumeuan-
3aHAT. TeM 3ansaTus | / Kypce HUKH ue
Pazmen 1. OcHoBHBIE CBOWMCTBa
MTOJIYTIPOBOTHIKOB,
JIMAJICKTPHUKOB M METAJLIOB.

1.1 |Dnekrpuueckue, OomnTHYECKHE, | JIek 7 4 JI1.1J11.4
aKyCTHYECKHUE, MEXaHUYECKUE JI1.5J11.6
CBOIICTBA. JI1.7J12.3

J13.2
2105354

1.2 |Dnekrpuueckue, onTuyeckue, [ JIad 7 4 JI1.1
aKyCTUYECKHE, MEXaHUYECKHE JI1.7J12.3
CBOICTBA. JI3.1

2193

1.3 |Dnekrpuueckue, ontuueckue, | Cp 7 4 JI1.1
aKyCTUYECKHE, MEXaHUYECKHE J1.14
CBOICTBA. JI1.15

J1.16
J1.17
JI1.18J12.
3JI3.1
2193
Paznpen 2.  TepmonuHammuka
(ha30BBIX PABHOBECHIA.




2.1 | YcnoBus paBHoBecus. OcHoBHEIE | JIek J1.1J11.2
MoHATHS. JlnarpaMMbl COCTOSTHHUSL. JI1.3J11.4
XUMHAYECKUH IOTEHIIHA. JI1.5 JI1.6
[TpaBumo a3 ['mb6ca. JI1.7 JI1.8

J1.9
JI1.10
J1.11
J1.12
J1.13
J1.14
JI1.19J12.
4J13.3
21032

2.2 | YcnoBus paBHOBecusi. OcHOBHEIE | JIa0 JI1.17J12.
noHsATHUsA. J{uarpaMmbl COCTOSTHUSI. 4J13.3
XUMHUYECKUH MOTEHIIUAI. 21032
[TpaBuno a3 I'n60Oca.

2.3 | YcnoBus paBHoBecusi. OcHoBHeble | Cp JIL.17J12.
noHATHs. JluarpaMmbl COCTOSTHHUSL. 4J13.3
XHUMHYECKUH ITOTEHIINAIL. 9192
[TpaBumo a3 ['md6ca.

Paznen 3. Iumarpammbl (a3oBBIX
pPaBHOBECHI.

31 [T-X JarpaMMbl ¢azoBbIx | JIek JIL.17J12.
PAaBHOBECUN JBOWHBIX CHUCTEM C 1J13.4
HEOIPAaHUYEHHOU u J3.6
OTPAaHUYEHHON PACTBOPUMOCTBIO 212254
KOMIIOHEHTOB. T-X nuarpaMmsl
PAaBHOBECHUM TPOWHBIX CHUCTEM.

P-T wu P-T-X  aumarpammsl
(ha30BBIX paBHOBECHIA

32 |[T-X JMarpaMMbl ¢azoBbix | JIabd JIL.17J12.
PAaBHOBECUN JBOWHBIX CHUCTEM C 1J13.6
HEOIPAaHUYEHHOU u 223354
OTPaHUYEHHOW PaCTBOPUMOCTHIO
KOMIIOHEHTOB. T-X nuarpaMmsl
PaBHOBECHUN TPOWHBIX CHCTEM.

P-T wu P-T-X  auarpammsbl
(ha30BBIX paBHOBECHIA

33 |[T-X JMarpaMMbl ¢azoBbix | Cp JIL.17J12.
paBHOBECUN ABOMHBIX CHUCTEM C 1JI3.6
HEOTPaHUYEHHOMN u 23 24

OTPAaHUYEHHOU PACTBOPUMOCTHIO
KOMITIOHEHTOB. T-X auarpaMmbl
PaBHOBECHM TPOWHBIX CHCTEM.
P-T wu P-T-X  auarpammsbl
(ha30BBIX paBHOBECHIA

Paznen 4. Metoasl mocTpoeHUs
JIHarpaMM COCTOSIHUM.




4.1 |Meton TepMuueckoro asanusa.|Jlek JI1.17J12.
Meton otctamBaHug. MeTon 1JI13.6
OT)KUTa C N (149011 (S JI3.7
3aKaJIKOM. PentrenoBckue 2122033
MeToJbl. MeToapl  U3MepeHHs
3IEKTPOIPOBOIHOCTH,

MUKPOTBEPJIOCTH

4.2 [Meton Ttepmuueckoro ananusa.|Jlab JI.17J12.
Merong  orcrauBanusi. MeTon 1JI3.6
OTKHUTa c MOCTIE Y IOIICH J3.7
3aKaJKOH. PentrenoBckue 2132354
METOJbI. METOoasl  U3MEpeHHs
AJIEKTPOTIPOBOTHOCTH,

MUKPOTBEPJIOCTH

4.3 |Meton Ttepmuueckoro anamusa.|Cp JI1.17J12.
Metonq otcraumBaHug. MeTon 1JI3.5
OT)KUTa C N (145011 (51 JI3.6 JI3.7
3aKaJIKOM. Pentrenosckue 2139354
MeTOqbl. MeToapl  U3MEepeHHs
AIEKTPOIPOBOIHOCTH,

MUKPOTBEPJIOCTH

Pazngen 5. CrpykrypHbie U
00bEeMHBIC neheKTh B
TIOJTYTIPOBOTHUKAX.

5.1 |Toucunsle, JHHEHHBIE, | JIek JI1.17J12.
nByMmepHbIe gedexTsl. O0beMHBIC 1
HECOBEPILICHCTBA. J12.2J13.4

JI3.6 J13.7
2133

5.2 |Toueunsle, JIWHEHHBIE, | JIa0 JI1.17J12.
nByMepHbIe 1edexTsl. O0beMHbIE 1
HECOBEPIIICHCTBA. JI2.2J13.6

JI3.7
2133

5.3 |Toueunsle, nuHelHsle, | Cp JI1.17J12.
nBymepHbie aedexTsl. O0beMHbBIC 1
HECOBEPILEHCTBA. JI2.2J13.5

JI3.6 J13.7
2193
Paznen 6. ®da3oBLIe
PEBPAITCHHSI.

6.1 |OOpa3oBanue U pocT 3apossimeii | JIex JI.17J12.
HOBOM (hazwl. ®dazoBbIe 1
npeBpalleHust B TBepaoi daze. JI2.2J13.7
Kunernka IIPOLIECCOB 2133
3apOKJICHUS U POCTA.

6.2 |[OO6pazoBanue u poct 3apojsiieii | JIab JIL.17J12.
HOBOI1 (a3l ®dazoBbIe 1
mpeBpallieHsi B TBepJoi dase. J12.2J13.7
Kuneruka MPOLIECCOB 2133

3apOXXACHUS U POCTA.




6.3 |[OO0pazoBanue u poct 3apojsimieii | Cp 2 JI.17J12.
HOBOM ¢dazbl. da3oBbIC 1
MpeBpalieHuss B TBepaou (asze. J12.2J13.7
Kuneruka MPOIECCOB 2103
3apO>KJEHHS U POCTa.

Paznen 7. [Tpumecu B
MIOJTYTIPOBOTHUKAX.

7.1 | Jlerupyromue u donoBeIe | JIek 2 JIL.17J12.
MIPUMECH. Pacnpenenenue 1
IIpUMecei B OJIyIPOBOIHUKAX. J12.2J13.4

J3.7
21 53 B4

7.2 | Jlerupyrommue u ¢donoBsIe | JIab 2 JI1.1
MIPUMECH. Pacnpenenenue JI1.17J12.
npuMecei B MOIyIpPOBOIHUKAX. 1

JI2.2J13.6
JI3.7
2103354

7.3 |Jlerupyrommue u donoseie | Cp 2 JI.17J12.
MIPUMECH. Pacnipenenenue 1
pUMecei B OJyIPOBOIHUKAX. JI2.2J13.6

21 53 B4
Paznen 8. sx3zamen
8.1 |»sk3ameH DK3aMeH 27
Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
[lepeuncnensl B cicke
Cnncok 00pa3oBaTe/IbHbIX TEXHOJIOTHH
1 |IlpoekTHast TEXHOIOTHUS

JlckyccroHHbIE TEXHOIOTUH ((hOpyM, CUMITO3UYM, Je0aThl, aKBapuyMHasl TUCKYCCHS,

2 NaHeJIbHAs JUCKYCCHSI, KPYTJIIbIN CTOJ, pacuIuTHpOBaHHAs U T.1.)
3 | TexHonmoruu pa3BUTHS KPUTHYECKOTO MBIILICHHS

4 | AKTUBHOE CITyIlIaHHe

S5 |3aHATHS C IPUMEHEHHEM 3aTPyIHSAIOIUX YCIOBUN

8. OLIEHOYHBIE MATEPHAJIBI 1J151 IPOBEJEHUS TEKYIIEN U
MNPOMEKXYTOYHOM ATTECTALIUU

8.1. OueHoyHbIe MaTepHAJIBI 1JIs1 IPOBEACHHUS TEKYLIEH aTTeCTallul

dopma npoBeeHUs 3aUeTa/IK3aMeHa: CTYIEHThI, OCBOUBIIIHE MPOTPaMMy Kypca, MOTYT
MOJTyYUTh 3a4€T/OLIEHKY TI0 UTOTaM CEMECTPOBOM U MOJTYCEMECTPOBOI peHTHHTOBOM aTTecTaIiui
cornacHo «[lonoxxenuro o peTuHroBoit cucreme odydenus TBI'Y» (mporokon Ne8 ot 30 anpenst

2020 1.).

Eciu YCII0BUA «ITonoxxeHus o peﬁTHHFOBOf/'I CHUCTEMC ...» HC BBIIIOJJHCHBI, TO O9K3aMCH

cmaetcs corinacHo «llomoxkeHuro o HpOMC)KYTO‘{HOf/'I aTTeCTalnun (SKSaMCHaX )51 38.‘-ICT8.X)

oOydaromuxcs mo mporpammam Baeiciero oopasoanust TBI'Y» (mpotokon Nell ot 28 anpens 2021

T.)

N3BecTHO, uTO MOBepXHOCTH repManus (1V) B kauecTBe Nerupyromiei mpuMecu COIePKUT
3:1016 atromoB Ha cM3 (cM-3) mbibsika (V). 3atem oH nerupyercs pochopom (V) B kouyecTBe

1017 cm-3 u mocne atoro — 6opom (51017 cm-3). [TomyueHHas CTPyKTypa MPOXOAUT




TEPMHUYCCKUN 00XKUT, KOTOpasi akTUBUPYET Bce mpuMecu. OnpeaenuTh THIT IPOBOUMOCTH.

Crioco0 arrecranuu: MUCbMEHHBIN

Kpurepuu onenku:

- Boicokuii yposens (3 6amna): [TonumaeT QU3UKy SBICHHS, COCTABIISIET MAaTEMATUYECKUE
BBIPKEHUS IJIs TTOJTyueHus1 pemienus. [lomydaer npaBUIbHBIN OTBET.

- Cpennuii ypoBeHb (2 6amia): ITornmaeT ¢pus3uky sBiacHUs. VICIIBITBIBACT CIIOKHOCTH C
COCTaBJICHMEM MAaTEMaTUYECKUX BBIPAKEHUM JIJIs ToJydeHus perieHus. [lonyyaeT npaBuiibHbIM
OTBET.

- Huzkwuii yposens (1 6amn): [lonumaeT Gusuky siBieHust. VICOBITHIBAET CIIOKHOCTH C
COCTaBIICHUEM MAaTEMAaTUYCCKUX BBIPAKEHUH 71 TOMy4YeHus pernenus. M3-3a anredpanueckoi
HETOYHOCTHU HE MOJIy4aeT MPaBUJIbHBIA OTBET.

8.2. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl IPOBECIACHUS leOMe)KyTO‘lHOﬁ aTTeCTallun

dopma npoBeIeHUs 3aUeTa/IK3aMeHa: CTYICHThI, OCBOUBIIIHE MPOTPaMMy Kypca, MOTYT
MOJTYYUTh 3a4€T/OLEHKY TI0 UTOTaM CEMECTPOBOM U TMOJIYCEMECTPOBON PEHTHHTOBOM aTTECTAIIMH
cornacHo «IlonoxkeHuro o peiiTuHroBoii cucreMe ooyuenus TBI'Y» (mpotokoi Ne® ot 30 anpens
2020 r.).

Ecnu ycnoBus «IlonoxeHust 0 peUTUHTOBOM CUCTEME ...» HE BBIIOJHEHBI, TO IK3aMEH
cnaetcs coriacHo «I[1ooKeHnIo 0 MPOMEKYTOUHOM aTTeCTaluu (IK3aMeHaX U 3a4eTax)
00yJaronumxcs 1Mo mporpaMmam Beiciiero oopasosanus TBI'Y» (mporokon Nell ot 28 ampens 2021
r.)

3amanue:

1. Caenatp noKIaa Ha TeMY «Jlerupyrolire npuMecH B MOIYTPOBOIHUKAX

2. Cnenath nokjiaa Ha TeMy «KuHETHKa 3apobIeo0pa3oBaHusDy

Crioco0 aTTecTaluu: yCTHBIH

Kputepuu oneHku:

packpbITa ¢ OIIOPOM Ha COOTBETCTBYIOIINE MOHITHS U TCOPETHUCCKHE MOJIOKEHU — 4
Oaia

* AprymeHTaIus Ha TEOPETUYECKOM YPOBHE HETIOIHAs, CMBICI Psa KITFOUYEBIX
MOHATHH He 00BsACHEH — 1 6ain

* TepMHUHOIOTHYECKUH amapaT HEMOCPECTBEHHO HE CBS3aH C paCKpbIBaeMOW TEMOM
— 0 OamIoB

» DaKThI ¥ MPUMEPHI B MIOJTHOM 00BbeMe 000CHOBBIBAIOT BBIBOIBI — 3 Oajuia

* JlonymeHna akTuyeckas onrmoOKa, He MPUBEAIIAs K CYIIECTBEHHOMY UCKaKEHUTO
cMbIcia — 2 Oamta

* JlonyiieHsl (haKTHYECKUE U JIOTHIECKHE OIMMOKH, CBHICTEIIbCTBYIOIIHE O
HENOHMMaHNH TeMBI — 0 0ajII0B

8.3. TpeGoBaHus K peliTUHHI-KOHTPOJIIO

OneHka 3HaHUH CTYJIEHTOB OCYIIECTBIISAETCS 10 PE3yJIbTaTaM YCIIEBAEMOCTH U OLIEHUBAETCS
o 100 — 6anbHO# cucteme. CeMecTp JENUTCS Ha IBa MOIYJISL.

CornacHO HOpPMaTUBHO — METOAMYECKUM MaTepHaaM peUTUHIOBON CUCTEMBI OLIEHKU
KauecTBa y4eOHo#l paboTsl cTyneHToB TBI'Y, cTyeHT 1o npeaMeTy JUIsl MOTy4YeHHsl 3a4eTa J0KEH
HaOpaTh 3a cemecTp He MeHee 40 0aoB.

1 xoHTpOdBbHAs ToUKa. [lo Tekymieit pabore ctynenTa — 21 6amioB. UTorosslit KOHTPOJIb 3a
Moysb — 9 6amioB. Beero 30 6amnos.

2 xoHTpoJbpHas Touka. [lo Texymieit pabore ctyaenta — 11 6amnoB. UToroBsiit KOHTPOJIb 3a
Moays — 9 6aioB. BeicTymienue ¢ qokmnaaoM — 10 6amos. Beero 60 6amios.

bannbl o Tekyiiel paboTe CTyIeHTa HAYUCIISIFOTCS 3a CIEAYIoLne BUAbI padoT:

- BBICTYIUICHHE C JT0KJIaaoM — 10 Ganos;

- MOJyJIbHAsi KOHTPOJbHAs paboTa — MaKkcCUMyM 9 6asos.



9. VYYEBHO-METOJNYECKOE U THOPOPMALIMOHHOE OBECITEYEHHE
JTACIATLITAHBI (MOYJIST)

9.1. PexomeHnayemas aureparypa

9.1.1. OcHoBHast IMTEpPaTypa

Hudp

Jlureparypa

J1.1

Kamuynos, MiBanosa I1. M., TpetbskoB B. B., [TaxomoB, ['ony6eB, ®uznueckre 0OCHOBBI
pocTta KpucTaiuioB, TBeps: TBepckol rocyaapcTBeHHbIN yHUBepeuTeT, 2023, ISBN:
URL.: http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5468885

J1.10

JIsaxoBa U. B., CemenoBa, Auapee, KamtyHnos, McciegoBanne MUKpOCTPYKTYPbI
BBICOKOAPIIMTUBHBIX JUTHIX 00pasinoB SM-Zr-Co-Cu-Fe meTomamu onTryeckoi 1 aTOMHO-
CUJIOBOM MHUKpPOCKOIHHY, , , ISBN: |

URL.: http://eprints.tversu.ru/1088/

Jd1.11

benouepkosckuii A. A., Kanmynos, ManeieBa, Jlypbe, Katamor yHUBEpCUTETCKUX HAYyYHO
-TexHoJorndeckux napkoB Poccuu, Tepb: TBepckoii rocyaapcTBEHHBI YHUBEPCUTET,
2014, ISBN: ,

URL.: http://texts.lib.tversu.ru/texts/EOR/nauch/13526d/Start.html

J1.12

INonoBuuH, Kamnynos, [legpko, Manbiikuna, MoBurnkoBa, MarepuaiioBeieHue
3JIEKTPOHHOM TEXHUKU. TeXHOJIOTUM HaHOMAaTepuasioB, TBepb: TBepckoit
rocyaapcTBeHHbIN yausepeuret, 2012, ISBN:

URL.: http://texts.lib.tversu.ru/texts/EOR/ucheb/13465d/Start.html

J1.13

Kamnynos U. A., PaGouas nmporpamma JUCIHUIUIMHBL "MaTepruanoBeACHUE JICKTPOHHOR
texuuku. Yacte 1", TBeps, 2012, ISBN:
URL.: http://texts.lib.tversu.ru/texts2/07467rp.pdf

J1.14

Kamnynos U. A., PaGouas nmporpamma JUCIHUIUIMHBL "MaTepruanoBeCHUE JICKTPOHHOMN
texuuku. Yacts 1", Teps, 2012, ISBN:
URL.: http://texts.lib.tversu.ru/texts2/06473rp.pdf

J1.15

KamyHoB, Y4eOHO-MeTOIMUECKHIT KOMIUIEKC IO TUCIHMIUIMHE "MaTeprualioBeieHre
anexkTpoHHou TexHuku", Treps, 2012, ISBN: ,
URL.: http://texts.lib.tversu.ru/texts2/04316umk.pdf

J1.16

Konecunukos A. U., Momuanos, Kammynos, Mnbesimenko, Ymxukos C. U., 3yokos H. C.,
AxycroonTuka, TBeps: TBepckoii rocyaapcTBeHHbIN yHUBepcuTeT, 2011, ISBN:
URL.: http://texts.lib.tversu.ru/texts/9996100gl.pdf

Jd1.17

Kannynos, ®usznyeckoe marepuanopeaeHue. @a3oBbie paBHOBeCcHs, TBeph: TBEpCcKOit
roCyJapcTBeHHBIN yHHBepcuteT, 2009, ISBN:
URL.: http://texts.lib.tversu.ru/texts/EOR/ucheb/13450d/e-book/index.html

JI1.18

Konecunuxos B. f., Monuanos, Kamtynos, Unesmenko, AkyctoonTrka, TBeps: TBepckoit
roCyJapcTBeHHbIN yHHBepcuteT, 2011, ISBN:
URL.: http://texts.lib.tversu.ru/texts/EOR/ucheb/13434d/Start.html

J1.19

Kamnynos Jl. P., PeumbaukoBa M. B., KomOunupoBannas pa3zpaboTka pyaHbBIX
MecTopoxaeHui, Mocksa: ['opHas kaura, 2012, ISBN: 978-5-98672-289-4,
URL.: https://biblioclub.ru/index.php?page=book&id=228932

J1.2

Kapnenxos, Kapnenkos, Pakynos, Xosaitno, Karmnynos, Teopusi 30HHOT0 Maruetusma.
3oHHBIE TapamMarHeTuku, TBepb: TBepcKoii rocyaapcTBeHHBINH yHIUBEpcuTeT, 2021, ISBN: |
URL.: http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5277273

J1.3

Typosues, EMenssnenko, Opinos, KamnyHos, TepmoinHaMHYECKHE XapaKTEPUCTUKU
peaxmmu paznoxkenust GEO B natepBaine 298-1500 K, TBepb: TBepckoii rocynapcTBEHHBIH
YHHUBEpCHTET, , ISBN: ,

URL.: http://texts.lib.tversu.ru/texts/12699t.pdf




JI1.4

Mopo3oBa, Kamynosa, [lImeneBa, Ky3smuna, 3yuenne onTuueckoil 0THOPOIHOCTH
KPUCTAJIJIOB HMOOATA JIUTHS M TIapaTeJTypruTa METOI0M KOHOCKOIINHU, TBeph: TBepckoi
roCyJapCTBEHHBIN YHUBEpcHTET, , ISBN: ,

URL.: http://eprints.tversu.ru/6081/

JI1.5 |Typosues, Opios, Kannynos, [lonck onTUManbHOr0 KBAaHTOBO-XUMHUYECKOTO METOJ1a
pacyera reoMeTpuYeCcKOro CTPOEHHUsI COSIMHEHU repMaHuii-kuciopon, TBeps: TBepckoi
rocyJapCTBEHHBIN yHUBEpcHTET, , ISBN: ,

URL.: http://eprints.tversu.ru/5369/

JI1.6 |Ywmxukos, Unbsamenko, TperbsikoB, ApxunoBa, MoixuanoB, Boponuosa, Criupu10HOB,
Kannynos, Konecuukos, 3aneroB, U3MepeHnne KoHCTaHThl Bepae kpucTtamion
napaTeJuTypuTa sl yIbTpaduoIeTOBOro CBeTa ¢ IIMHOM BosHbI 355 HM, TBepsb:
TBepckoit rocynapcTBeHHbI yHuBepeutet, 2009, ISBN:

URL.: http://eprints.tversu.ru/1030/

JI1.7 |T'onoBaun, Kamynos, Mansimkuna, [leapko, [1be303nekTpuueckas KepaMuka:
IIPUMEHEHUE, IPOU3BOICTBO, NEPCIEKTUBBL, TBEph: TBEPCKOMN TOCYAapCTBEHHBIN
yauBepcutet, 2010, ISBN:

URL.: http://eprints.tversu.ru/1514/

JI1.8 |KamnyHos, KonecHukoBa, AKTyanbHbI€ aCIEKThl KOMMEPIMAIN3AlUY CEKPETOB
npousBojicTBa ("HOY-Xay") B By3e, TBeph: TBepckoii rocy1apcTBEHHBI YHUBEPCUTET,
2012, ISBN:,

URL.: http://eprints.tversu.ru/2548/

JI1.9 | Boponuosa, Kamtynos, Konecaukos, Tanbizun, TpeThsikoB, Uurupunckuii, Habmonenue
BpallleHUs TJIOCKOCTH MOJSPU3AIMH JTa3€PHOTO CBETa, PACCESIHHOIO MOHOKPHUCTAIIIAMHU
napaTejutypura, , , ISBN: ,

URL.: http://eprints.tversu.ru/1094/
9.1.2. lonoJiHUTe/ILHASA JINTEPATypa
Iudp Jlureparypa

JI2.1 | ®erucos, Martonun, Cokonos, ['onbeiioB, Tubpun, MartepuanoBeneHrne u TEXHOIOT U
MatepuanoB, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-18111-1,

URL.: https://urait.ru/bcode/545124

JI2.2 | bonmapenko, KabanoBa, Pei6anko, Marepuanosenenue, Mocksa: FOpaiit, 2023, ISBN:
978-5-534-07090-3,

URL.: https://urait.ru/bcode/510746

JI2.3 |IInomxkuH, MarepuanoBeaenue, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-12089-9,
URL.: https://urait.ru/bcode/535643

JI2.4 |Bbonmapenko, Kabanosa, Pribasiko, Marepuanoseaeane, Mocksa: FOpaiit, 2021, ISBN:
978-5-534-07090-3,

URL.: https://urait.ru/bcode/468630
9.1.3. Metoanyeckue pa3padoTKu
HIndp Jlutepartypa

JI3.1 |CyBopoB, MaTepuanoBeeHrE: METObI UCCIEA0BAHUS CTPYKTYPBI U COCTaBa MaTEpPUAJIOB,
Mockga: FOpaiit, 2024, ISBN: 978-5-534-06011-9,

URL.: https://urait.ru/bcode/539265

JI3.2 | CyBopoB, MaTtepuanoBe/ieHHEe: METO/IbI HCCIIEOBAHUS CTPYKTYPhI M COCTaBa MaTEpPUAJIOB,
Mocksa: FOpaiit, 2024, ISBN: 978-5-534-16041-3,

URL.: https://urait.ru/bcode/544881
JI3.3 |KonecHukoB, Y4eOHO-METOINYECKUI KOMILIEKC MO TUCIUILUTHHE "MarepuanoBenieHne

anekTpoHHou TexHuku", Trepsb, 2012, ISBN: ,
URL.: http://texts.lib.tversu.ru/texts2/04315umk.pdf




J3.4

Bypsiii I'. I'., MarepuanoBenenue. TexHOI0THS KOHCTPYKIIMOHHBIX MaTepuaioB, OMCK:
CubA/1H, 2019, ISBN: 978-5-00113-057-4,
URL.: https://e.lanbook.com/book/149463

J3.5

, Marepuanosenenue, Cankt-IlerepOypr: CIIOI'Y T'A, 2002, ISBN:
URL.: https://e.lanbook.com/book/145794

JI3.6

, Marepuanosenenue, Cankt-IlerepOypr: CIIOI'Y T'A, 2013, ISBN:
URL.: https://e.lanbook.com/book/145584

JI3.7

, MatepuanoBeneHre. MatepuanoBeIecHUEe U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepPHajIoB,
Cankrt-Ilerepoypr: CIIOI'Y T'A, 2020, ISBN: ,

URL.: https://e.lanbook.com/book/145277

9.2.

Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH ""UHTepHeT"

D1 |MarepuanoBenenue : yueoHoe mocooue: http://elar.urfu.ru/handle/10995/36108

32 |Marepuanoseaenue. JlnarpaMmbl COCTOSIHUS ABOMHBIX cucteM:  http:/lib3.sfu-

kras.ru/ft/lib2/elib/u62/i-823721.zip

33 |MarepuanoBenenue: https://e.sfu-kras.ru/course/view.php?id=8423

D4 |Acradpwesa E.A. Dnextponnsiii kype «TexHonornu marepuanony :  https://e.sfu-

Kras.ru/course/view.php?id=1908

9.3.1 IlepeyeHb NPOrpaMMHOI0 obecredeHust

1 Kaspersky Endpoint Security 10 gas Windows

2 | Adobe Acrobat Reader

3 |Origin 8.1 Sr2

9.3.2 CoBpeMeHHbIe Mpo(eccnoHATIbHBbIE 0a3bI JaHHBIX U HHGPOPMAIIHOHHBbIE CIIPABOYHbIE
CHCTEMBI

1 OBC «Jlanb»

2 OBbC Tel'Y

3 Hayunas snextponHas 6ubnnoreka eLIBRARY.RU (noanucka Ha xKypHaibl)

4 Penozurapuit TBI'Y

5 BJ1 Web of Science

6 b1 Scopus

7 XKypnansr American Institute of Physics (AIP)

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

Ayaur-s Oobopynosanue

3-30

KOMIUIEKT y4eOHOU MeOesH, MepeHOCHO HOYTOYK, TabopaTOpHbBIE BEChl, My pebHas
1eYb, IEYHOM ammapar, yctaHoBka "Kpucramn"

3-36 KOMIUIEKT y4eOHOU MeOenn, mepeHoCHON HOyTOYK, KoMIiekT MK cnekTpanbHOTO
000pYI0BaHMS1, BEChl TEH30OMETPUUECKHE, TPHOOP ISl K3MEPEHUS YICIbHOTO
3-31 KOMIUIEKT Y4eOHO# MeOenn, KOMIBIOTEp, CKaHEePhI, IEPEHOCHON HOYTOYK, KOTIHD,

IPOEKTOP, OPOIIIOPOBOYHAS MAIlIKHA




3-28 KOMIUIEKT y4eOHOI MeOenn, epeHOCHOH HOYTOYK, TPOEKTOp, IKPaH HACTEHHBIN

11. METOJUYECKHUE MATEPHAJIBI JI/1S1 OBYYAIOIUXCSI IO OCBOEHUIO
JUCHUIINHBI

[IpenmeTom OICHKH SIBISIETCS TIOJrOTOBKA CTYACHTOB K 3aHATHSM, padoTa CTYJICHTOB Ha
NPaKTUYCCKHUX 3aHSTUSX, BHIMIOJIHEHUE MU TECTOBBIX 33aHUH.

O1eHKH yCIIeBaeMOCTH CTYICHTOB TIPOXOIUT B MOJIYJIbHYIO HEJICTIO B COOTBETCTBHH C
rpa¢uKoB y4eOHOT0 mporiecca.

[IpakTryeckue 3aqaHus O AEMOHCTPAIMN KOMITETCHIIUHN 3aKTFOUAOTCS B YCTHBIX HITH
NMUCHMEHHBIX OTBETAX Ha MOCTABJICHHBIC MPETIOIaBaATEIIEM HITH COCTABJICHHBIM CAMUMH
CTYZICHTaMH BOIIPOCHI (TpaJUIIMOHHbBIE WK B (hopme TecToB). [Ipu 3TOM OleHuBaeTcs
000CHOBaHHOCTb OTBETA, ICHOCTh ¥ MOCIIEI0BATEILHOCTD U3JI0KEHHS MBICITH. Takast
JIEMOHCTpAIHsI KOMIICTSHIIHIA TPOBEPSET YPOBEHD BIIAJICHUSI TEOPETHUECKUM U MTPAKTUICCKUM
MaTepHaIOM.




