MMHHUCTEPCTBO HAYKHU U BBICLLET'O OBPA30OBAHUS POCCUMCKOM ®EIEPALIMA
DenepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKIEHHE BBICIIEr0 06pasoBaHus
«HALTMOHAJIbHBIN UCCJIEJOBATEJILCKUI
TOMCKWH TOJIMTEXHUYECKUN YHUBEPCUTET»
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PIH)KGHGpHOﬁ IIOATOTOBKH
____Yaiixoscxuii J[.B.
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PABOYAS ITPOI'PAMMA JTUCIHHUIIIMHBI
ITPUEM 2018r.
®OPMA OBYYEHMUS ounasn
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Hampasienne moaroroku/ | 22.03.01 — MarepuanoBe/ieHre 1 TEXHOJIOTUs MATEPHATIOB;

CIIELHATEHOCTD
O6pa3zoBaTenbHas mporpaMMa MarepuanoBeieHHe ¥ TEXHOJIOTHH MaTEPHATIOB
(nampaBieHHOCTE (TIPOQHIE)) )

Crnenunanuzanus HaHoCcTpYKTYpHBIE MATEPHAJIbI

VpoBeHb 00pa3oBaHus | BEICIIee oOpa3oBaHue - OaKamaBpuart

Kypc| 2 | cemectp | 3
TpynoeMKocTs B KpeauTax 6
(3a4eTHBIX eJMHUIAX)
Buzp! yaeOHOM AeSTENBHOCTH Bpemennoii pecypc
Jlexuuu 32
KonTakTHast (ayquTopHas) ITpakTHuecKue 3aHsITHs 32
pabora, 4 JIaGopaTopHbIe 3aHATHS 24
BCEI'O 88
‘CamocrosTensHas paboTa, 4 128
WUTOI'O, u 216
Bun mpomexxyTogHoi Hud. O6ecneunBaromiee | OTHeIeHHE €CTECTBEHHBIX
aTTeCTalluH 3a4er noApasieIeHue Hayk [TIBUII
3aBenyromuit kagenpoi - ﬁ [amanun U.B.
pykoBojurens OEH Ha npaBax ’
kadenpst IIIBUII
Pyxosomutens OOIT M Baymuna O.1O.
ITpenonaBaTens v /7/’ Kpasuenko H.C.
7



Hensvm

onpenenenHoro OOII
HOJrOTOBKH K TPOECCHOHATHLHOMN IS TEITLHOCTH.

OCBOCHU

1. llesan ocBOEHMSsI AN CIMIIJIMHbI

TUCHUIUIMHBL ~ sBJsieTcsl  (OpMUpOBaHME Yy  OOydYarommxcs

(m. 5. O6meii xapakrepuctuku OOII) cocraBa KOMIIETEHIIUH st

Kon HaumenoB Cocrapisiromue pe3yJbTaTOB 0CBOCHHS (1eCKPHUIITOPHI
KOMIIETEeH aHue KOMIETEHI[HH)
HUH KOMIIeTeHI] HaumeHnoBanue
- Kon
YK(Y)- | Bnageet onpITOM NIprUMEHEHUS 3aKOHOB €CTECTBEHHBIX
1.B1 HayK U MaT€MAaTHYECKUX METOJIOB U MOJIEIIEH I
Crniocoben pelIeH s 3a/1a4 TEOPETHYECKOTO U TIPUKIIATHOTO
OCYMCCTRII XapakTepa
AT TIONCK, VYK(Y)- | Bnageer penpoayKTUBHBIMU METO/IaMH 1TO3HABATEIbHOMN
KPHTHHCCK 1.B2 JEATEIIbHOCTH U MBICTUTEIbHBIMU ONEPAIUAMU IS
MH aHaJs pElIeHUs 3a/1a4 €CTECTBEHHOHAYYHBIX TUCITUILINH
U CHUHTE3
YK(Y)- | YmMmeer pemats 3a/1a41 TEOPETHUECKOTO W MPUKIIATHOTO
VK(Y)-1 nHpopman 1.V1 Xapakrepa

) EEI’/IM CHSITE YK(Y)- | YMmeer 000011aTh ycBOsIeMble 3HAHUS €CTECTBEHHBIX
CHCTEMHBII 1.2 HayK KaTeropusiMM CUCTEMHOI'0 aHajau3a U NOoAX0Ja U
Hoxxox MBICTTUTENILHBIMH OIEpalliIMU aHAIN3a, CUHTE3a,
s CPaBHEHHUS U OIICHKHU
perens YK(Y)- | 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTEeMAaTHUECKHE
HOCTABTICH 1.31 METO/Ibl TEOPETUYECKOTO XapaKTepa
HBIX 32724 YK(V)- | 3HaeT penpoayKTUBHBIE METO/bI T03HABATENBHON

1.32 JEATEIIbHOCTH, TPU3HAKH CUCTEMHOTO TIOAX0/1a U
CHUCTEMHOT'0 aHaJIN3a
I'otoB OIIK(Y)- | BnageeT onpITOM MUIAHUPOBAHUS U TPOBEACHUS
MPUMECHSITh 3.B6 (bu3HYECKUX HCCIEIOBaHUH B 001aCTH JIEKTPUIECTBA U
byHIaMeHT MarHeTru3Ma, OLleHKH TOYHOCTHU U MOTPEIIHOCTH
aJIbHbBIE U3MEpEHUI, aHaIn3a MOTYYCHHBIX PE3yIbTaTOB
MaTeMaTh4
ecKite, OIIK(Y)- | YmeeT BbIOMpATh 3aKOHOMEPHOCTD ISl pEIICHUS 3a/1a4
CCTCCTBCHH 3.Y6 AIIEKTPUYECTBA U MAarHETU3Ma, UCXO U3 aHaIn3a
OHAYyUHbIE yCIIOBUS, OOBSICHATH Ha YPOBHE TUIIOTE3 OTKJIOHEHHUS
OIK(Y)-3 | u MOJTyYEHHBIX IKCIEPUMEHTAIBHBIX JTAHHBIX OT

OGIeHIKe M3BECTHBIX TEOPETHHECKNX H OKCIIEPHMEHTAIbHBIX
HepHBIE 3aBUCHUMOCTEN
3HAHUS B OIIK(Y)- | 3naet ¢pyHIaMEeHTAIbHBIC 3aKOHBI AJICKTPUIECCTBA U
Hpo(beccﬂo 3.36 Mar’seTusma
HaJILHOU
NesITeNbHOC
TH

2. Mecto aucuuminnel (MmoayJs) B ctpykrype OOII

JuctumnimHa OoTHOCUTCS K 0a3oBoi yacTu broka 1 ydeOHOro miaHa oOpa3oBaTeNbHON

POrPaMMBI.




3. [lnanupyemple pe3yabTaThbl 00y4eHHsI M0 IUCHUIINHE
[Tocne ycnenHoro 0cBOGHUs JUCHUILIMHBL Oy 1yT chOpMUPOBAHBI PE3YIIbTAThl O0yUEHUSI:

ILnanupyemble pe3y/abTAThI 00Y4eHHUs] 10 TUCIUILJINHE

Kommerenuus
Kon HanmenoBanue 1

P11 [IpuMeHsATh 3HaHUS OOIIMX 3aKOHOB, TEOPU, ypaBHeHUH, MeTo10B | YK(V)-1
(¢u3uKK Npy pereHun 3a1ad B npodeccuonanbHoi nestensHoct | OITK(Y)-3

P2 BrImonsaTh pu3ndeckuii SKCIepuMEeHT ¢ mpuBieueHneM MeTofioB | YK(V)-1
MaTeMaTu4ecKon cTaTuCcTuku u UT OIIK(Y)-3

P13 Bragets MeTogamMu TEOPETUIECKOTO U AKCIIEPUMEHTAIILHOTO YK(V)-1
UCCIIEIOBaHM, METO/IaMU TIOMCKa 1 00paboTKK MHpOpMaLuHy, OIIK(Y)-3
METOJIaMH PEIICHHS 33/1a4 C TPUBJICYCHHEM ITOJTyYCHHBIX 3HAHUH

P14 Brnazners OCHOBHBIMU ITpreMaMHu 00pa0OTKH M aHAJIN3a YK(V)-1

SKCTIEPUMEHTAIBHBIX JTaHHBIX, MMOJyYeHHBIX pu Teopetndeckux | OIIK(Y)-3
" DKCIICPUMCHTAJIBHBIX UCCIICAOBAHUAX C UCITOJIB30BAHUCM IIK n
IPUKJIAIHBIX IPOTPAMMHBIX CPEACTB KOMIIBIOTEPHOU rpaduku

OneHouHblE MEpPONPUATHSA TEKYIIEro KOHTPOJIS M IPOMEXKYTOUYHOM aTTeCTaluH
IIPEJICTaBJICHBI B KAJICHIaPHOM PEUTUHI-IIAHE TUCLUIUIAHBIL.

4. CTpyKTYypa U coepkaHue IUCUUILTHHBI

OCHOBHBIE BUJIbI YICOHOU EATEILHOCTH

Pa3zgenanl iucuunInHbI ®opMupyemMblii Buasbi yueonoii O0BbeM
pe3yJabTar AeATeTbHOCTH BpeMeHH,
00y4eHus MO 4.
JAUCIUTLIHHE
Pazgean (moay.an) 1. PJ11-P/14 Jlekmuu 14
DJIEKTPOCTATHKA [IpakTuueckue 3aHsATHs 16
JlaGopaTopHble 3aHITHS 10
CamocrosTenbHas padoTta 58
Pazngean (moay.an) 2. PJ11-P/14 Jlekmuu 18
JuiekTpoMarnetusM. Konedbanus [TpakTHueckue 3aHsITHs 16
U BOJIHBI JIaGopaTopHble 3aHATUS 14
CamocrosiTenpHas pabora 70

Copaeprxkanue pa3ienoB AUCIUTUTHHBL:

Paznen 1. DuekTpocraTuka |

OnexkTpuueckui 3apsn M ero cBoicTtBa. 3akoH Kynona OnexkTpudeckoe TmoJe.
HampsixennocTs snektpudeckoro noiis. [lone aumons. 3akon ["aycca B uHTErpanbHOM hopme u
g depeHIanbHoN popme, IpUMEHEHHE TEOPEMBI K pacueTy nojiei. PaboTa, moreHman, cBs3b
HaIpPSDKEHHOCTH M moTeHuuana. lIpoBogHuku m nuanekTpuku. 3akoH [aycca st BekTopa
IIEKTPOCTATUYECKON MHIYKIUHU. DIEKTPOEMKOCTb IIPOBOJHUKOB. DJIEKTPUUECKUI TOK. Y CIIOBHE
cymecTBoBaHus Toka. 3akoH Oma B nuddepernmanpHoi dhopme. 3akoH OMa 11 TOJTHOH IETIH.
Knaccuueckast ~ Teopus ~ JIEKTPONPOBOJHOCTH  METAJJIOB U €€  3aTpyIHEHUs.
DJIEKTPONPOBOJAHOCTh Ta30B. THUIBI CaMOCTOSITENIBHBIX Pa3psAlioB: TICIOUIUMNA, KOPOHHBIH,
UCKpOBOH, TyroBoil. IloHaTue o miazme. DNEeKTpONPOBOAHOCTS I1a3Mbl. TOK B BaKkyyMe. 3aKOH
borycnasckoro-JIsnrmiopa. KoHTakTHBIE SBICHUS.

Tembl JeKUMi:




Jlekuus 1. BBeneHnue. DnekTpUUeCcKUid 3aps U €ro CBOcTBa. MeToIbl M3MEpEHUs
AIEKTPUYECKOT0 3apsia

Jlekuus 2. DIEKTPOCTATUYECKOE MOJIE B BaKyyMe.

Jlexuus 3. Teopema ["aycca u ee npumMeHeHHE

Jlexums 4. PaGota, moTeHIyan, cBsA3b HAMPSHKEHHOCTH W TTOTCHITHAIA

Jlexuus 5. IIpoBOAHMKY B 3JIEKTPUUECKOM T10JI€. DHEPTHS MO

Jlekuus 6. JIudneKTpUKU B SJIEKTPUIECKOM I10JI€

Jlexuus 7. INDIIEKTPUKU B JJIEKTPUYECKOM 1oJie. 11oiie Ha rpaHuIe TUAIEKTPUKOB
Jleking 8. I1oCcTOSHHEIN TOK

TeMbl NPaKTUYECKUX 3aHATHIA:
1. 3akon Kynona. Ilone Toueunoro 3apsija.
2. Ilone pacnpeneneHHoOro 3apsaa
3. Teopema I'aycca u ee nmpuMeHeHHe
4. PaGoTa, mOTeHITHAI, CBSI3b HAMPSHKEHHOCTH M TIOTCHIIHAIA.
5. [IpoBOIHUKY B 3NEKTPUUECKOM MoJie. EMKOCTh. DHEprus moJisi.
6. usnexkTpuku B asiekTpuueckom mnose. [lonsipuzanust [usnekTpuKkoB
7. IBUKEHUE 3apsyKEHHBIX YaCTUL[ B JJIEKTPUYECKOM I10JI€
8.3aKOHBI MOCTOSIHHOTO TOKA. PacyeT 3yieKTpuyecKux 1emneu

Ha3Banus 1adbopaTopHbIX padoT:

N —

whw

9.

10.
11.
12.
13.

14.
15.

16.
17.
18.
19.

MopaenupoBaHHu€e U UCCIEAOBAHUE IICKTPUUECKUX MOJICH.

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTHU COIIPOTUBJICHUA MCTAJIJIOB OT TCMIICPATYPLI U OIMPCACIICHUC
TeMITepaTypHOTro K03 GuIneHTa COnpOTUBIICHNS METAJIIIOB.

N3mepenus 31eKTpoeMKOCTH € MOMOIIbI0 MOCTHKA COTH.

Omnpenenenue 3apsia MOHA BOJIOPO/A.

HccnenoBanue temMneparypHOil 3aBUCHMOCTH COIIPOTHUBJICHUS ITOTYIPOBOIHUKOB U
ofpeziesieHue SHEPTUH aKTUBALIMU TPOBOANMOCTH.

HccnenoBanue TepMOIIIEKTPOHHON IMICCHH U ONpe/eieHre paboThl BEIXOa dIIEKTPOHA
U3 MeTaa.

Omnpenenenue yaeapHOro 3apsia 3JeKTPOHa C IIOMOIIBIO BAKYYMHOT'O IHOAA.
OnpeneneHre TOPU3OHTAIBHOM COCTABIISIONICH HAMPSKEHHOCTH MAarHUTHOTO MOJIA
3emiu

HccnenoBanue noxynpoBOHUKOBBIX TPHOOPOB.

I/I3MepeHHe HAIMPsS’KCHHOCTU MAarHUTHOTO IOJIAA COJICHOU 1A

CHsTHe KpUBOIl HAMarHMYEHUs U OTIpe/IeTICHUE XapaKTepUCTHK (heppoMarHeTuka.
I/ICCHGI[OBaHI/Ie IJIa3MBbI ITOJIOKUTEIIBHOTO CTO.H6a TJICIOLICTO pa3psaaa

N3mepenne OONBIIMX CONMPOTHUBICHUH W EMKOCTEH METOJIOM pelaKCallMOHHBIX
Kosie0aHui

N3mepenne morapupMudeckoro JeKpeMeHTa U T0OPOTHOCTH KOJIe0aTeTbHOTO KOHTYpA.
W3ydyenue  BBIHYKICHHBIX  DJIGKTPOMAarHUTHBIX  KOJE€0aHW B MapajuleIbHOM
KOJIe0aTeIbHOM KOHTYE.

Pacnpenenenue MakcBeiia TEpMO3JIEKTPOHOB MO CKOPOCTSIM

K3-13. HUccnenoBanue mia3mMsbl MOJI0KUATEITLHOTO CTOJI0A TICIOIIETO pa3psiaa.

Mon2-03. DnexTpocTaTHUeCcKOe MOoJe.

Mon2-04. JIBuxeHne 3apsyKeHHOM 4acTUIBI B KYJIOHOBCKOM ITOJIE.

\ Pa3nea 2. Daexkrpomarnerusm. KosieGanusi M BOJHBI




MaruutHoe nosne. Bektop MarHuTHOM MHAYKIUK. [T0TOK BEKTOpa MarHUTHOW MHIYKIIUU. 3aKOH
lNaycca myis MarHUTHOTO MOTOKAa B MHTErpaibHOM M nuddepenumansHoi popmax. 3akon buo-
Cagapa-Jlanmaca U ero nmpuMEHEHHE. 3aKOH IOJIHOTO TOKa B WHTErPaIbHOHM (opMe M ero
npuMeHeHue. Potop BekTOpHOH (QyHKIMHU. 3aKOH MOJIHOTO TOKa B Iu(depeHnaibHoi hopme.
JleficTBHe MarHMTHOTO TOJII Ha IPOBOJHUKH C TOKOM M 3apsDKCHHBIE 4YaCTHULBL SIBIIeHHE
JIEKTPOMAarHUTHOW MHAYKIMU. 3aKOH 3JIEKTpOMarHUTHOM MHAyKuuu. IIpaBuno Jlenna. 3akoH
3JIEKTPOMAarHUTHOW MHIYKUHUH, CAMOMHIYKIMU W B3aUMHON MHAYKUUU. DHEPIHsi MarHUTHOTO
nons. Marnetuku. IlonsiTHe o0 KosebaTenbHOM JBMXKEHUH. ['apMoHMuYecKue KojaeOaHus,
3aTyXalollue U BhIHYXIeHHbIE KoeOaHus. BoMHBL, 3IeKTpOMarHuTHbIE BOJIHBI.

TeMbl JTeKUMi:

Jlekuus 1. MarautHoe nose Toka. 3akoH buo-Casapa-Jlamnnaca.

Jlexuus 2. 3aKOH OJIHOTO TOKA U €r0 PUMEHEHUE

Jlekuus 3. Cuna JlopeHia u cuina Ammnepa

Jlexnus 4. MargauTHOE IOJIE B BEILIECTBE

Jlekuus 5. DynekTpoMarHuTHAsT UHIY KIS

Jlekmus 6. M'apmornueckue DM konebanus. Cnoxenne kojaebanui

Jlexmms 7.. 3aryxaromye u BeIHYKJIeHHbIe DM KonebaHus

Jlexuus 8. YpaBHenust Makcesia

0NN~ —

Tembl IPaKTHYECKUX 3aHATHA:

SNk WD

S

*®

10.

11

15

MaruutHoe nosie Toka. 3akoH bruo-Capapa-Jlamiaca. 3akoH OJIHOTO TOKA
. JleficTBHE€ MarHUTHBIX I10JIEH HA IIPOBOJHUKH U KOHTYPBI C TOKOM

. JleficTBHe MarHUTHBIX MOJIEH HA ABUXKYILIUECS 3apsKEHHbBIC YACTHULBI.

. DIIEKTpOMAarHuTHas UHIYKUUS. DHEPTrus MarHUTHOTO TOJIS

. lapmonnueckue konebanus. CinoxeHue KoaeOaHmi

. 3aryxarolue U BeIHYKICHHbIE KOJIeOaHN .

. DJeKTpOMarHuTHbIE KOJeOaHUs

. Konrponsnas padora

Ha3Banus j1adopaTopHbIX padoT:

OnpeneneHre TOPU3OHTAIBHOM COCTABIISIONICH HAMPSKEHHOCTH MAarHUTHOTO MOJIA
3emiu.

N3mepenrie Hanps>KEHHOCTH MarHUTHOTO TIOJISL COJIEHOU/1A.

CHsATHE KpUBOM HAMarHMUEHUs U OTIpe/IeIeHNE XapaKTePUCTUK (peppoMarHeTHKa.
K3-13. HUccnenoBanue mia3mMsbl MOJI0KUATEITLHOTO CTOJI0A TIICIOIIETO pa3psiaa.
N3mepenne OONBIIMX COMPOTUBICHUH H €MKOCTEH METOJOM pelaKCAIllHOHHBIX
KOJIeOaHU .

W3mepenune norapuMu4eckoro 1eKpeMeHTa U J0OpPOTHOCTH KOJIeOaTeIbHOTO KOHTYPA.
Onpenenenne CKOPOCTH 3ByKa, MoAyJisi FOHra m BHYTPEHHErO TPEHUs aKyCTHYECKUM
METOJIOM

Pe3onanc TOKOB.

Mon2-01. JIBuykeHue 3apsDKEHHOM dYacTULbl BO  B3aUMHO  IEPIEHIUKYISIPHBIX
3JIEKTPUYECKOM U MAarHUTHOM MOJISIX.

Mon2-02. JIBm>keHHE 3apsOKEHHOM YacTUIBl B IMapajUIeNbHBIX AJIEKTPUYECKOM U
MarHUTHOM MOJISIX

. MoaK-01. CBo6oaHbIe rapMOHUYECKHE KOJIeOaHus
12.
13.
14.

NccnenoBanne MarHUTHBIX MOJIEH ¢ TOMOUIBIO U3MEPUTEIBLHON KaTYyIIKH
K3-05. Pacnipenenenne MakcBeinia TEpMO3JIEKTPOHOB 110 CKOPOCTIM
MonK-02. 3aryxaroniue koneOanus

. MoaK-03. CnoxeHue nepneHIuKyJISIpHbIX KOJIeOaHnH.



16. MonK-04. Cnoxenune xonebannii. buenus
17. MonK-06. I"'apmonnveckuii ananus

18. MonK-07. CBs3anuble KoieOaHus.

19. MonK-05. Beinyx1eHHbIe KoeOaHusl.

5. Opranusanusi cCaMOCTOSITEIbHON PadoThI CTYICHTOB

CamocrosaTenbHass paboTa CTYJEHTOB TMpU  HM3YYEHUU AUCUMIUIMHBL  (MOIYJIst)

IpeIyCMOTpEHA B CIEAYIOMIMUX BUIAX U POpMax:

PaboTta ¢ JIeKIMOHHBIM MaTepHaloM, TOUCK M 0030p JHUTEpaTyphl U 3JIEKTPOHHBIX
MCTOYHMKOB MH(OPMALIUH 110 UHAUBHYyaJIbHO 33JaHHON IpobieMe Kypcea;

Pabota B 31MEKTPOHHOM Kypce (M3y4€HHE TEOPETHYECKOrO MaTepuana, BBIIOJHEHHE
WHIUBUIYAIbHBIX 33aJaHUM W  KOHTPOJMPYIOIIMX MEPONPHUATHH, BUPTYAIBHBIX
1a00paTOpHBIX PaboT U ap.);

W3ydenue TeM, BHIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY;

[Touck, aHanmu3, CTPYKTypUpPOBaHHE U MPE3EHTALUS UH(OpPMAIINH;

BrinonHeHnue 1oMaIHux 3a1aHuii, 0TYETOB 110 JJAOOpaTOPHBIM paboTam

[ToaroroBka k 1a00paTOpHBIM paboTaM, K MPAKTHUECKUM U CEMUHAPCKUM 3aHATHUSIM;
HccnenoBatenbckas paboTa W ydacTHe B HAYYHBIX CTYACHYECKHX KOH(epeHUusX,
CEeMHMHapax U OJUMIHAIAX; y4eOHO-UCCIIEAOBATENBCKUX MTPOEKTaxX

[ToaroToBka K OIIEHUBAIOIIUM MEPOTIPUATHIM

6. YueOHO-MeTONM4YecKOe 1 HH(OPMALHOHHOE O0eceueHne
TUCHHUIJIMHBI

1.

6.1. YueOHO-MeTOAMYECKOE O0ecIieueHne

OcHoBHas1 JiuTEpaTypa
CagenveB U.B. Kypc obmieit ¢pusuku yuedbnoe mocodue: B 3 1. T. 2: DnekTpudecTBo U
marHeTusMm. Bomael. Onrtuka: / WM. B. CaBenbeB . — 12-e usm., crep. — CaHKT-
[etepOypr : Jlanb , 2016. — 496 c.: ui.
CuByxun, /. B. O6uwmii kypc ¢husuku: J{ns By3os. B 5 1. T.III. DnekrpudectBo: yuedbHOe
nocobue / JI. B. CuByxun. — 6-e usn., crep. — Mocksa: DUSMATIIUT, 2015. — 656
c.— Tekct: snextponHslii / Jlanb: snekTpoHHO-OMOMMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/72015 . — Pexxum poctyna: u3 KopropatuBHoii cetu TITY
Hetnad A. A. Kypc ¢usukn: yueOHuK B snekTpoHHOM (popmate / A. A. Jletnad, b. M.
Asopckuit. — 9-e wum3n.  crep. — MockBa: Axkagemus, 2014, —
URL: http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf.- Pexxum nmocrtyma: w3 ceTu
HTb TIIY.-TekcT: 3J1eKTPOHHBIN
Tpodumona T. U. Kypc dusuku: yueoHuk B snekrponHom dopmare / T. U. Tpodhumosa.
— 20-e u3n., crep. —— Mocksa: Akagemus, 2014. — JlocTyn U3 KOpIOpaTUBHOW CETH
TITY. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf . -Pexxum gocrymna:
u3 kopnopatuBHOU ceTd TITY.-TeKCT: 3NEKTPOHHbIN

JlonoJHUTEIbHAA JINTEPATypa

1.

2.

HUponos U. E. Dnexrpomarneru3sMm. OCHOBHBIE 3aKOHBI : y4deOHOe mocoome / U. E.
Hponos. — 9-e u3g. — Mocksa: BUHOM. Jlaboparopus 3nanwmii, 2014. — 319 c.: un.

Kamukunckwmii, M. Y. Dnekrpoaunamuka: yuedHoe nmocooue / .M. Kanukuackuid. - 3-¢
u3a., mepepab. u gom. — MockBa: HUL[ MH®PA-M, 2014. - 159 c. (Beicuee


https://e.lanbook.com/book/72015
http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf

obpaszoBanme. Maructparypa).-URL: http://znanium.com/catalog/product/406832 -
Pexxum nocryna: u3 kopnopatuBHou cetu TIIY .- TekcT: 3eKkTpOHHbIN

Hponos, N.E. BomuoBeie mporecchl. OCHOBHBIE 3aKOHBI: yueOHoe mocooue / U.E.
Hponos. — 7-e uza. (91.). — Mocksa: Jlaboparopust 3nanuii, 2015. — 265 c.- Tekcrt:
AJICKTPOHHBIN // Jlanb: AJICKTPOHHO-OMOINOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/66334 . — Pexxum qoctyna: u3 KopropatuBHoii cetu TITY
KpaBuenko H. C. JlaGopaTopHbIi MpPakKTUKyM IO HM3YYCHHIO MOJCICH (PU3NUECKHX
MpoIecCOB Ha KoMmmbloTepe. Mexannka. JKunkoctu U raszpl. KomeOGaHusi W BOJHBL
DIIeKTpUUeCcTBO U MarHeTusM : yaeonoe nmocodue / H. C. KpaBuenko, O. I'. Pepunckasl. .
—  Tomck: WMzg-Bo TIIY, 2007. . — J[Hoctyn u3 ceru HTB TIIY. —
URL.: http://www.lib.tpu.ru/fulltext3/m/2008/m65.pdf.- Pesxxum nocryma: u3z ceru HTH
TIIY .- TekcT: 2NeKTPOHHBIN

6.2. UndopManoHHOEe M MPOrpaMMHOe o0ecriedeHue

Internet-pecypcer (B T.u. B cpene LMS MOODLE u np. obpa3oBareibHBIE U

OMOIMOTEYHBIC PECYPCHI):

1.

o

OnexkTpoHHbIH Kype «Pusmka 2» https://stud.lms.tpu.ru/course/view.php?id=1927
Marepuansl npencrasiensl 16 Mmogynsimu. Kaxasiii MOILyib COAEPKUT MaTepUAIIbl JJIsI
MOJArOTOBKM K MPAKTUYCCKOMY 3aHSITHIO, K JICKIIMHM, BAapHAHThI HMHIMBHIYaJbHBIX
JOMAITHUX 3aJIJaHUH TSI CAMOCTOSITEITHON paOOThI, TECTHI.

Metoanueckue yKkazaHus K 1a00paTopHBIM paboTam:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nnoOxod7_4
MeToanuecKue yKa3aHus K MPaKTHUCCKUM 3aHITHSM:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nnoOxod7_4
Hndpopmannonno-crpaBounbix cucrema «Komgekey - http://kodeks.lib.tpu.ru/
Hayuno-anexktponnas 6ubamnorexka eLIBRARY.RU - https://elibrary.ru/defaultx.asp
DNeKTpOHHO-0MOIMoTeuHas cucreMa « KOHCYyIbTaHT CTyIeHTa
http://www.studentlibrary.ru/

DnekTpoHHO-0nOaoTeyHast cuctema «Jlanby - https://e.Janbook.com/
DneKTpoHHO-O0nbmoTeuHas cucrema «FOpaiT» - https://urait.ru/
OnexktpoHHo-0nOaMoTeuHast cuctema «ZNANIUM.COM» - https://new.znanium.com/

[Tpodeccronanbuble 0a3bl JaHHBIX M UHPOPMALMOHHO-CIIPABOYHBIE CHCTEMBI JTOCTYITHBI

o cceiike: https://www.lib.tpu.ru/html/irs-and-pdb

JluieHsnoHHoe mporpamMmHOe  oOecrieueHne (B cooTBercTBUU ¢ Ilepeunem

JIMIEH3HOHHOT0 MporpaMMHoro odecnevyenus: TIIY):

1.

A e A A

Kommbrorepasie mporpamMMbl «KoMriekT 1abopaTopHBIX paboOT Uit H3yYeHUST MOJIeIeH
(bU3MYeCKUX SBJICHUM W TporeccoB Ha KommbioTepe Laboratory Simulationsy». Ilo
paspaborano B TIIY. CBuaerenbcTBO 0 TOCYAAPCTBEHHOM PErUCTPALlUK MPOTPaMM IS
OBM Ne2011618353 ot 24.10.2011

Zoom Zoom,;

Adobe Acrobat Reader DC;

Adobe Flash Player;

Cisco Webex Meetings;

Google Chrome;

Mozilla Firefox ESR

; Document Foundation LibreOffice

Microsoft Office 2016 Standard Russian Academic


http://znanium.com/catalog/product/406832
https://e.lanbook.com/book/66334
https://stud.lms.tpu.ru/course/view.php?id=1927
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0xod7_4
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0xod7_4
http://kodeks.lib.tpu.ru/
https://elibrary.ru/defaultx.asp
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://urait.ru/
https://new.znanium.com/

7. OcoOble TpeOOBaHMS K MATEPUATIbHO-TEXHUYECKOMY 00ecTeYeHU 0 M CIIUTIIUHbI

B yuebHOM mporiecce UCToNb3yeTcs clieayoiiee JJabopaTtopHoe 000pyA0BaHHUE ISt
IPAaKTUYECKHUX U Ja00paTOPHBIX 3aHATHIA:

Ne

HanmenoBanue
CHEeHAJBLHBIX TOMEIeHH

HaumeHoBaHue 000py10BaHUA

1

Aypautopust JIsl TPOBEICHUS
y4eOHBIX 3aHATHIA BCEX
TUIIOB, KYpCOBOTO
MPOEKTUPOBAHMS,
KOHCYJIbTalluH, TEKYIIETO
KOHTPOJISI U TPOMEXYTOUYHOMN
arTecranuu (yueOHas
nabopaTopus)

634034, ToMckas 001acThb, T.
Tomck, JIeHnHa MpoCHexT,
43,101

Komrutekt oGopynoBanus Ui MPOBEACHUSI MPAKTUYECKUX
3aHATHIN 1 TAOOPAaTOPHBIX 3aHITUI 1TO OCHOBHBIM pazfiesiaM
JUCHATIIMHBI

JlaGopaTopHasi yCTaHOBKa JJIsl IIPOBeIeHHs paboT 1o
TeMe ""TennoeMKocTh ra3oB" - 2 IIT.;

JlaGopaTopHasi ycTaHOBKa ISl IPOBeIeHHs paboT 1o
teme "Dddexrt Jxoynsa-Tomcona" - 1 mr.;

Maimuna "OTtByaa" - 4 mr.;

[Tpu6Gop "Benyxaennbie koedanus" - 1 mrT.;
nabopaTopHasi yCTaHOBKA JJIsl M3y4eHHs 3akoHa ['yka - 2
HIT.;

JlaGopaTopHasi ycTaHOBKa JJIsl U3y4eHHs 3akoHa ['yka ¢
npumeHenuem 1K - 1 mr.;

JlaGopaTopHasi yCTaHOBKa ISl U3y4EHHsI 000POTHOTO
MasATHHKA - 2 IIT.;

JIY W3yyenus aneKTpU4EeCKUX METOJ0B U3MEPEHUN
HERJIEKTPUYECKUX BEJIMYHUH - | IIT.;

Jlaboparopuas KomriekT yueOHoit mebenu Ha 26
MOCAIOYHBIX MECT

YcTaHoBKa 7151 U3YyUYEHUSI MOMEHTA WHEPLIUU Pa3IMYHBIX
ten,reopembl L teitnepa ¢ npumenenuem 1K - 1 mir.;
JlaGopaTopHasi ycTaHOBKa JJIsl IPOBeIeH s paboT 1o
TeMme" TemnoeMKocThb Ta30B' - 2 mMT.;

Mogens Konpa - 2 mr.;

VYcranoBka stabopar " Onpenenenue JIMHBI Tpodera
Bo3nyxa " - 2 mrt.;

JlaGopaTopHas ycTaHOBKa JIJIsl TPOBEACHUS pabOT 110
teMe "TennoeMkocTb MeTaaiaoB" - 1 mT.;

JlaGopaTopHasi ycTaHOBKa ISl IPOBeIeHHs paboT 1o
TeMme "YpaBHEHHE COCTOSIHUS HICATHHOTO ra3za" ¢
npumenenueM I1K - 1 mir.;

JlaGoparopHasi yCTaHOBKA JUIsSl U3YUYEHHS BBIHYKJIEHHBIX
kosiebanuii-maatauka Ilons ¢ npumenenuem 1K - 1 mr.;
JlaGopaTopHas ycTaHOBKa JIJIsl TPOBEICHUS palboOT 1O
teme "Pacnpennnenue ckopoctu Makcsemia" - 1 mr.;
nabopaTopHas yCTaHOBKA JIJIsl U3Y4YEHUsI 000POTHOTO
MasTHHUKA - 2 IIIT.;

JlaGopatopHas yCcTaHOBKa JUIsl U3yYEHUSI MOy ISt
yOpyroctu - 1 mr.;

Mukpockon MBC-10 - 2 mirt.;

JlaGopaTopHasi yCTaHOBKa JJIsl H3yYSHHSI 3aKOHA
COXpAaHEHUs MEXaHUYECKOM YHEPTrHuH, Kojeca MakcBeia
-1 mr,;

nabopaTopHas yCTaHOBKA JUISl U3yUYEHUS 3aKOHA
TUPOCKOIa, 3-X 0CEBOr0 TMPOCKOMA - 2 IIT.;

JIY N3ydyeHus KOMIEHCAIIMOHHBIX METOJ0B U3MEPEHUS -




HanmenoBanue

Ne . HaumeHoBaHue 000py10BaHUSA
cHenraIbHbIX MOMelleHHii
1 mmit.;
Mastauk O6epOeka - 1 mT.;
[Ipubop "Moayns FOHI™ - 2 mr.;
JlaGopaTopHas ycTaHOBKA JIJIsl TPOBEICHUS padOT 11O
TeMe "YpaBHEHHE COCTOSHUS U KpUTHUYECKas Touka' - 1
IIT.;
JlaGopaTopHasi ycTaHOBKa JJIsl IPOBeIeHHs paboT 1o
teme "OnpeneneHre moka3aTesi aiuadaThl ra30B MpU
oMoty ociunisitopa ®aammepcdensaa” - 1 mr.;
JlaGopaTopHas ycTaHOBKa JIJIsl TPOBEACHUS palbOT 1O
TeMe "TermonpoBOAHOCTh U 3JIEKTPOIIPOBOAHOCTD
MeTtamioB" - 1 mT.;
nJabopaTopHasi yCTaHOBKA JJIsl M3yUSHHSI BHIHYKJICHHBIX
koneOanuii-mastauka Ilois - 2 mr.;
nabopaTopHasi yCTaHOBKA ISl M3yUEHHsI MOMEHTA
MHEPILHH pa3IuyHbIX Tell, Teopemsbl LlTeitHepa - 2 mrT.;
MasTHuk puznyeckui - 2 mr.;
[TpuGop "MomuHTHpE3" - 2 T.;
JIY Onpenenenust miIOoTHOCTH TeM - 1 1IT.;
MasTHUK - 2 IIT.;
YcranoBka nabopar " Onpeznenenue y Ter Bo3ayxa " -
2 mT.;
KowmrnekT yuebHol mebenn Ha 52 mocaouHbIX MECT;
[lIxad obmenabopaTOpHBIH - 2 MIT.;
Cron nabopatopHsblii - 33 mT.;
KomneroTep - 6 mr.
2 Aynutopus 1yt npoBeaenust | Komrmuiekt obopymoBaHust Ajisi NMPOBEACHHS 3aHATHH IO
y4eOHBIX 3aHATUI BCEX OCHOBHBIM pa3zieiaM JAUCIUILIHHBI
THIIOB, KypCOBOI'O Kommuext yueOHoi mebenu Ha 202 mocaiouHbIX MECT;
MPOEKTUPOBAHUA, KomneroTep - 1 mr.;
KOHCYJIbTallU}, TEKYIIETO [IpoekTop - 2 mr.
KOHTPOJISI U TPOMEXYTOUYHOMN
aTTecTaluu
634034, ToMckas 00y1acTh, T.
TomMmck, JIeHnHa MpoCIeKT,
43,210
3 Aynutopus 1y npoBeaeHust | Komruiekt o0opynoBaHus Ui MPOBEACHUS] MPAKTUYECKUX
y4eOHBIX 3aHATUI BCEX 3aHATUH 110 OCHOBHBIM pa3/iesiaM AUCIUILIUHBI
TUIIOB, KypCOBOI'O Kommuiext yueOHoii Mebenu Ha 50 mocagouHbIX MECT
MPOEKTUPOBAHUA, KomneroTep - 1 mr.;
KOHCYJIbTallUH, TEKYIIETO IIpoekrop - 1 mrt.;
KOHTPOJIA U MpOMeKyTouHOM | TeneBuzop - 1 mrT.
aTTecTaluu
634034, ToMckas 00y1acTh, T.
TomMmck, JIeHnHa MpoCIEeKT,
43, 206
4 Aynutopus 1y npoBeaeHust | Komruiekt o0opynoBaHus Ui MPOBEACHUS] MPAKTUYECKUX

y4eOHBIX 3aHATHIA BCEX
TUTIOB, KypCOBOTO
POCKTHPOBAHUS,

U 7a0opaTopHBIX 3aHATUH 1O OCHOBHBIM pasjenam
JUCHUITIIIMHBI
KomneroTep - 1 mr.;




HanmenoBanue
CHEeHAJBLHBIX TOMEIeHH

HaumeHoBaHue 000py10BaHUA

KOHCYJIbTallUH, TEKYIIETO
KOHTPOJIS ¥ POMEKYTOUHOM
aTTecTauu

634034, ToMckas 00y1acTh, T.
TomMmck, JIeHnHa MpoCIEeKT,
43, 207

[Ipoekrop - 1 mrt.

Aypautopust Isl TPOBEICHUS
y4eOHBIX 3aHATHIA BCEX
TUTIOB, KypCOBOTO
MPOEKTUPOBAHMS,
KOHCYJIbTallUH, TEKYIIETO
KOHTPOJISI U TPOMEXYTOUYHOMN
arTecranuu (yueOHas
nabopaTopus)

634034, ToMckas 001acThb, T.

Tomck, JIeHnHa NpoCHexT,
43,104

Komrmnekr oGopynoBanust U TIPOBECHUST MMPAKTUIECKUX
3aHATHIN 1 TaOOPAaTOPHBIX 3aHITUI 1O OCHOBHBIM pazfiesiaM
JUCLIATLTHBI

[TpuGop MarauTHoe mose - 1 mr.;

[Tpubop IInazma - 1 mwr.;

[TpuGop TepmosnexkTpoHHas SMHUCCHS - | TIT.;
Hudposoii mynstumerp APPA-207 - 2 mrt.;

baox muraaus GPS-1830D - 1 mT.;

Ocmumnorpadg OCY-20 - 5 mit.;

JIY NU3mepenus 4acTOThl KoJieOaHUH 3BYKOBOTO
JMarnasoHa - 1 mr.;

JIY Onpenenenus yCKOpeHHUsI CBOOOTHOTO TajeHus - 1
IT.;

[Tpu6op I'odpman - 1 mt.;

[Tpubop TepmosnexTpuyectso - 1 mr.;

[Tpubop deppomarHeTuku - 1 mr.;
JlaGopar.ycranoBka Tieromuii paspsn - 1 mr.;
[Tpubop GPS-3030D 0-30V-3A - 1 mrt.;

[TpuGop 1o ucciaeq0BaHUIO TEPMOIIEKTP. - 1 mIT.;
VYcranoBka s1abopar " OnpeneneHre TernI0eMKOCTH
MeTamioB " - 1 mT.;

[Tpu6op "Xomna" - 1 mr.;

[Tpubop Pe3onanc - 1 mr.;

[TpuGop Dnexrponosne - 1 mrT.;

JIY Hccn. MarHuTHOTO OJISL ¢ U3MEPUTEIIBHON KaTyIKON
-1 mr.;

[Ipubop "MaruutHoe mone" - 1 mr.;

[Tpu6op Conenownn - 1 mr.;

[Tpubop Crepxnu - 1 mrt.;

[TpubGop a1 moaydeHruss MarHuTHOTO TOJIs - | mT.;
[Ipubop Dddexr Xemna - 1 mrt.;

KroBeTHumna ontndeckas - 1 mr.;

[Ipubop Makcsenn - 1 mrt.;

[TpuGop T-3aBUCHMOCTS - | mT.;

KowmrnekT yuebHol mebenn Ha 26 TOCaJOuHbIX MECT;
[lIxad obmenadbopaTopHbIi - 1 TIT.;

Komnerorep - 3 wr.




PaGowas mporpamma cocTaBieHa Ha OcHOBe OOmiedl XapaKTepUCTHKH 0Opa30BaTENbHOM
nporpaMMel 10 HampasieHuoo 22.03.01 MarepuanoBeneHue M TEXHOJIOTHM MaTepHanoB /
cnenpamu3anms « HanocTpykrypHble Matepuainsy (mpueM 2018r., ouHas popma 00ydeHus).

PazpaboTunk(u):
JI0/DKHOCTD Tonnuce OUO
Houent OEH ITIBUIT % Kpasuenko H.C.
A

/,

[Iporpamma omoOpeHa Ha 3acenannu OTaeneHus matepraaoBeneHus (0T «25» utons 2018 .

rpotokos Ne 5/1).

3aBenyromuit kadgenpoi - pykoBoauteas OM 4 %\/\/7
Ha npaBax kadenpsr UIITHIIT { /B.A. Kimumenos/




JIucT n3MeHeHuii padoyeil mporpaMMbl THCUMILUIUHBI:

Y4eOHbIH Coaep:xanue /m3MeHeHHe OO0cy:xaeHo Ha
roj 3aceaHUuH
OTtaenenus
(mpoToK0.1)
2018/2019 | 1. O6HOBIEHO MPOTPAMMHOE OOECTICUeHUE Ne 7 o1 30.08.2018 T.
yueOHbi | 2. OOHOBJIEH cOCTaB MPOPECCHOHAIBHBIX 0a3 TaHHBIX U
Iog I/IH@OpMaHHOHHO-CHpaBOqHBIX CUCTEM

3. OGHOBJICHO COIEP)KaHNUE PA3/ICTIOB TUCITUTUTHHBI
4. OOHOBJICH CIHCOK JINTEPATYPbI, B TOM YHCJIE CCHIIIOK
OBC.

5. I3MmeHeHa cucTteMa OIl€eHUBaHUS

2019/2020 | 1. OGHOBIIEHO IPOTpaMMHOE OOecTIeYeHHE Ne19/1 o1 01.07.2019
yueOHbi | 2. OGHOBIJIEH cocTaB TPO(ECCHOHATBHBIX 0a3 TaHHBIX U T.
Iog I/IH(bOpMaI_II/IOHHO-CHpaBO‘-IHBIX CUCTEM

3. OGHOBJIEHO COIEP)KaHNUE PA3/ICTOB TUCIIUTUTHHBI

4. OOGHOBJIECH CIHCOK JINTEPATYPhI, B TOM YHCJIE CCHIJIOK
OBC.

2020/2021 | 1. OGHOBIIEHO IPOTPaMMHOE OOecTIeYeHHE Ne 35 01 29.06.2020 .
yueOHbi | 2. OOHOBIJIEH cOCcTaB TPO(ECCHOHABHBIX 0a3 TaHHBIX U
Iog I/IHq)OpMaI_II/IOHHO-CHpaBO‘-IHBIX CUCTEM
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