MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®
DenepaabHOe TOCYIAPCTBEHHOE OI0I:KeTHOE 00pa3oBaTe/ibHOE YUpek/JAeHne BbICIIero 00pa3oBaHus

«TOMCKUI1 TOCYJAPCTBEHHbBIM YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKW»

(TYCVYP)
YTBEPXIAIO
IIpopekTrop no yueGHO# paboTe
II. E. Tposn
«_» 20 r

PABOYASI ITIPOTPAMMA YYEBHOU JUCIIUITJIMHEI
TexHoI0rNsi MATEPHAJIOB MUKPO- H HAHOJJICKTPOHHKH

VYpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHue - HakajlaBpuar

Hampasnenue noarorosku (cnernuanbHOCTH): 28.03.01 HaHOTEXHOI0THM 1 MUKPOCUCTEMHAS TEXHUKA
Hanpasnennocts (po¢uib): HaHOTeXHOJI0THM B 3JIEKTPOHUKE U MUKPOCHCTEMHOI TeXHHKe

dopma oOyueHUs: OUHaAA

@axynbreT: @IT, PakyJabTeT JIEKTPOHHOI TEXHUKH

Kadenpa: @I, Kadenpa puzuueckoii 3J1eKTPOHUKH

Kypc: 3

Cemectp: 5

Y4eOusiii mnan vHadopa 2016 rona

PacnpeﬂeneHHe pa6oqero BpPEMCHU

Ne Bunpl yueOHOM nesaTenbHOCTH 5 cemectp Bcero Ennuauner
1 Jlexunn 36 36 4acoB
2 IIpaxTryeckue 3aHATHS 18 18 4acoB
3 Bcero aynuTopHbIX 3aHATHIA 54 54 4acoB
4 W3 HUX B MHTEPAaKTUBHOMN (hopme 8 8 4acoB
5 CamocrosTenbHas paboTa 54 54 4acoB
6 Bcero (0e3 sx3ameHna) 108 108 4acoB
7 [ToxroroBka u caada sK3amMeHa 36 36 4acoB
8 OO0mas Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E

DK3aMeH: 5 cemecTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 73 or« 8 » 9 2016 1|
JIUCT COIJIACOBAHMH

Pabouas mporpamma coctaBieHa ¢ yuerom TpeboBanuii denepanpHoro ['ocymapcTBeHHOTO 00-
pa3oBarenbHOTO cTaHaapra Beiciiero odpaszoBanus (OGI'OC BO) mo HampaBieHUIO MOATOTOBKH (CIEIH-
anpHOCTH) 28.03.01 HanoTtexHomornn U MHUKpOCHCTEMHAas TeXHHKa, yTBepkaeHHoro 2015-03-06 rona,
paccMOTpeHa U yTBep K/ieHa Ha 3aceaHnu Kadeapsl « 8  » ceHTsOps 2016 roma, mpotokosn Ne 73 .

Pazpaborunku:
noueHT kadeapa O3 Kuransckuii A. A.

3aBenyromuii obecneunBaromiei kag.
O] Tposn I1. E.

Pabouas nporpamma cornacoBana ¢ GpaxyibTeTOM, IPOPUINPYIOLIEH U BbIITyCcKatolel kadeapamu
HalpaBJIeHHs TOJTOTOBKH (CHEIMAIBLHOCTH).

Hexan ®OT Boponun A. 1.
3aBeAyrOIHi BRITYCKArOMICH Kad.

O] Tposn I1. E.
OKCIEepTHI:

IIpencenarens MeTOANYECKOM KOMHUC-
cun Kageapsl OO Yucroenosa 1. A.

[Ipencenarens METOIUYECKON KOMHUC-
cuu OOT Yucroemosa U. A.
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1. lean u 3agaun AUCHUILIHHBI

1.1. lleau TUCHMIINHBI
dbopMHupoBaHUE 3HAHHI B 00JIACTH TEXHOJIOTUM MAaTEPUAIIOB MUKPO- U HAHODJIEKTPOHUKH.

1.2. 3amauy AMCHUIIIHHBI
—  H3y4YCHHE TEOPETUYCCKUX OCHOB M OOMIUX (PU3MKO-XUMHUUYECKUX 3aKOHOMEPHOCTEH MpOTeKa-
HUS TEXHOJIOTUYECKH TPOIIECCOB;
—  HM3YYCHHWE OCHOBHBIX TEXHOJIOTMYECKHX IPOIIECCOB MPOU3BOACTBA MATEPHAIIOB, BBITYCKAC-
MBIX JUISI MUKPO- U HAHOAJICKTPOHHKH.

2. Mecto aucunmimubl B cTpykrype OITIOII

JucuuruinHa «TexHonmorust MaTrepuanoB MUKpo- 1 HaHoekTpoHuku» (b1.B.O/1.5) otHOCHTCA K
6moky 1 (BapuaTuBHasi 4acTh).

[TpeamecTBYOMKUMH TUCHMITTIMHAMY, (POPMUPYIOIIUMH HayaJlbHbIE 3HAHMS, SBISIOTCS CIEIYIO-
e AUCUUIUIMHBL: Maremarnka, MaTtepuansl 3J1€KTpOHHOW TeXHUKH, Pu3rka, Ou3nka KOHICHCUPOBAH -
HOTO COCTOSIHUS, XUMMSL.

[TocnenyromumMu IUCHUIUIMHAMU SBISIOTCS: OCHOBBI TEXHOJIOTMH 3JIEKTPOHHON KOMIIOHEHTHOM
6a3bl1, [Iporieccsl MUKpO- ¥ HAHOTEXHOJIOTHH.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHHS THCHHUIINHBI

[Tpouecc nzyueHus: AUCUUILIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— IIK-8 roToBHOCTBIO HCIIOJIB30BaTh 0a30BbI€ TEXHOJOIMYECKUE IMPOLECCHl U 00OpYIOBaHUE,
IIPUMEHSEMbIE B IPOU3BOJICTBE MaTepHaioB, KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOMN TEXHUKHU;

— IIK-9 TOTOBHOCTBIO HCTIONB30BaTh 0a30BO€ KOHTPOJIHHO-U3MEPHUTEILHOE O00OpYIOBaHUE IS
METPOJIOTHUECKOr0 00eCcTIeueHUs HCCIeJOBaHUI U MPOMBIIIIIEHHOTO POM3BOCTBA MaTEPUAIOB U KOMIIO-
HEHTOB HAaHO- U MUKPOCHCTEMHOM TEXHUKH;

B pesynbrare usydeHus IUCHUIUIMHBI CTYAECHT JOJDKEH:

— 3HaTh OCHOBBI SIBJICHMH TEIUIO- M MacCONEepeHOCa, XUMUYECKON KHHETHUKH, MPOIECCOB 3a-
TBEPJICBAHUS TEJI; B3AUMOCBSA3b YCIOBUIA MOTYYEHUS MaTEPUAJIOB C UX MEXaHHMUECKUMHU, (PU3UKO-XHUMHUYE -
CKHMHU M 3JIEKTPOPU3NYECKUMHU CBOWCTBAMHU; OCHOBHOE 00OpYyAOBaHUE, MPUMEHIEMOE B IMPOU3BOJICTBE
MaTepuaoB, KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHON TEXHUKH; OCHOBHBIE KOHTPOJIMPYEMBIE ITapaMeTPhI
MaTepHUaoB; OCHOBHbBIE BU/Ibl KOHTPOJIbHO-U3MEPUTEIHLHOTO 000PYAOBaHUS.

—  yMeTb pa3pabaTbiBaTh TEXHOJIOIMUYECKUE MPOLECCHI, IPUMEHAEMBbIE B IPOU3BOACTBE MaTepra-
JIOB, KOMIIOHEHTOB HAHO- M1 MUKPOCHUCTEMHON TEXHUKH; U3MEPATh OCHOBHBIE ITapaMeTPbl MaTEpPUAIOB MU -
KpO- ¥ HAHOIEKTPOHHKH.

—  BJaJeTh HaBBIKAMU pacyeTa MIPOLECCOB TEIIO- U MAaCCOIIEPEHOCA, XMMUYECKOTO PAaBHOBECHSI,
HaBbIKAMHM TEPMOIMHAMHUYECKOIO MOIXOJa K IPOLeccaM 3aTBEpACBAHMS TEI; HABBIKAMH ONTHUMAJIbHOIO
BbIOOpa M UCIIONB30BaHUS O0OPYIOBAHUS JUIsl PEIICHHUS TEXHOJIOTMYECKUX 3aj[ad; METOaMHU TEXHOJOTH -
YeCKOH MOATrOTOBKM 00pa31oB JUIsl MPOBEACHUS MCCIEA0BAaHUM U U3MEPEHHS OCHOBHBIX MTapaMeTpPOB; Me-
TOAAMHU 00PabOTKHU pe3ynbTaToOB U3MEPEHUH.

4. O0beM JMCHUIIMHBI M BH/IbI y4eOHOH padoThl
OO01ast Tpy10€MKOCTb JUCLHUIUIMHBI cocTaBisieT 4.0 3a4eTHBIX eIMHHIIbI U [IPECTaBIeHa B Ta0Iu -

%Zgﬁllzl'ua 4.1 — TpynoeMKOCTb JUCHHUILINHBI
Bunapl yueOHOM fesTenbHOCTH Bcero uacos CemecTpsl
5 cemecTp
AynuTtopHble 3aHATHSA (BCETO) 54 54
Jlexknuu 36 36
[IpakTnueckue 3aHATUSA 18 18
W3 Hux B MHTEPaKTUBHOMN (hopme 8 8
CamocTosTenpHas padbota (Bcero) 54 54
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[ToaroroBka K KOHTPOJIBLHBIM paboTam 9 9

Brinonuenue MHAMBUAYAJIbHBIX 3aaHUI 16 16
IIpopaboTka JIEKIIMOHHOTO MaTepuaa 11 11

[ToaroroBka K NpakTUYECKUM 3aHATUSAM, CEMUHApaM 18 18
Bcero (6e3 3x3ameHa) 108 108
ITonroroBka u caada dK3aMeHa 36 36
OO6mast TpyI0eMKOCTh Yac 144 144
3agyeTHble EquHuis 4.0 4.0

5. Conepxxanue qMCUMILTHHBI

5.1. Pa3nennl AMCHUILIMHBI X BUABLI 3aHATHH
Paznensl IUCUMIUTMHEI M BUABI 3aHATHN IPUBEACHBI B Tabmuie 5.1.
Tabmuna 5.1 — Pasgens! fUCHUIUIMHGBL U BUABI 3aHSITUI

= &
is = = g
s w a8 s 2 =
= o s SRS 5 =
5 = i 2 > 5
Ne Ha3zeanus paznenoB IUCHUILUIMHBL Z = 5 o O &5
2 2 | 5O s 2
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> § = © g =
<
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1 |BBenenue, 11eJI4 1 3aJa9M JUCIIAIIINHEI 2 0 1 3 IIK-8
2 | OCHOBHBIE IPOLIECCHI B TETEPOrCHHBIX XH- 6 14 28 I1K-8, I1K-9
MHUKO-TEXHOJIOTHUECKUX CHCTEMaxX
KuneTnka reTeporeHHbIX MpoLeccoB 4 8 [K-8, I1K-9
4 | IIpoueccel U3MENBUECHMUS, pa3AeIeHUs U 6 4 11 21 I1K-8, I1K-9
OYHUCTKH BEIIECTB
MexaHu3Mbl U1 KHHETHKA POCTAa KPUCTAIIIIOB 6 4 12 22 I1K-8, TTIK-9
6 | DU3MKO-XUMHUYECKHUE OCHOBBI JIETUPOBaHUS 8 2 10 20 I1K-8, I1K-9
KPUCTAIJIOB
7 |MeToapl NONy4eHU HEKPUCTALTUYECKHUX U 4 0 2 6 [K-8, TIK-9
KOMITO3UIIMOHHBIX MaTepUaioB
Uroro 36 18 54 108
5.2. Conep:xkanue pa3aejioB JMCUMILIAHBI (110 JIEKIUSIM)
ConeprkaHue pa3ienoB TUCHUILIUH (TI0 JEKIUSIM) IPUBEICHO B Tabnuie 5.2.
Tabmuua 5.2 - CopeprkaHue pa3aenoB TUCIUTUIAH (TIO JCKIUSIM )
3 z g
: | &8
ConeprkaHue paszienoB JUCHUILIUHBI [0 =) >
Ha3sBanus pasnenos AEp pasi ARen S g &
JICKIIUSAM g E S
S o =
& o2
= S
5 cemectp
1 Beenenwme, neny u 3aga4u OcHoBHBIE TIPOOJIEMBI U 3371a4d Kypca. 2 TIK-8
NUCHUILIIUHBI OcHoBHeble onpenencaus. Kinaccuduka-
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OHA TEXHOJIOI'MYCCKUX IIPOHCCCOB. O0-
mias KJIaCCI/I(i)I/IKaIII/ISI MaTCpualioB 1O CO-
CTaBy CBOMCTBaM U TCXHUYCCKOMY HA3HA-
YCHUIO

Htoro

2 OCHOBHBIE MIPOLIECCHI B
TETEPOreHHBIX XUMHUKO-
TEXHOJOTMYECKUX CHCTEMAX

Macco- u Temionepeaaya B HEMOABUK-
Hou cpexe. TemnonpoBoaHoCTh. Teruio-
Boe n3nydeHue. Konsekuus. OCHOBBI KH-
HETHKHU IPOLECCOB MACCONEPEAAUH.
Dnekrponepenoc. [lepeHoc BemecTsa B
BaKyyMe. SIBI€HUs Ha IpaHUIIe pasjena
(a3. OCHOBBI Ta30IMHAMHKH. J[MHAMITYE-
CKas U KUHEMaTH4ecKasi BA3KOCTh BElIe-
ctBa. lunamuueckuil, Tupdy3MOHHBIN 1
TEIJI0BOW MOTPaHUYHBIE CIIOU.

HUroro

TIK-8, TIK-

3 Kunetnka rereporeHHbIX
IIPOLIECCOB

Knaccudukaius XuMHYECKUX PEaKITHA.
PaBHOBEeCHE B XUMHKO-TEXHOJIOTHYECKHX
npoueccax. KnHeTnka XuMHYECKHUX MPO-
IIECCOB

HUroro

TIK-8, TTK-

4 IIpoueccsl U3MENbUCHHUS,
paszeneHusl 1 OYUCTKU BEIIECTB

CriocoObI U3METBYEHUS U PacCEenBaHUS
TBepAbIX Ten. O01mas xapakTepucTuKa
quCcTOTHI BemecTBa. CopOIMOHHBIE TIPO-
reccel. CylmHOCTh HOHHOTO OOMEHa.
Xpomarorpacgusi. [Iporieccs! KuIKOCTHON
SKCTpakiuu. [IpUHIMI OUNCTKH KpUCTAaI-
nusauuei. [leperonka uepes razoByro
(hazy. OurcTKa BEIIECTB C TOMOIIBIO XU-
MUYECKUX TPAHCIIOPTHBIX PEAKLUH.
DNEKTPOXUMHUYECKUE METOBI pasere-
HUS ¥ OYUCTKH. [{pyrue MeTozabl

HUroro

IK-8, IIK-

5 MexaHu3Mbl ¥ KHHETUKA pOCcTa
KpHUCTAJIJIOB

OO6pa3oBaHue KPUCTATUTMUECKUX 3aPO/IbI-
et u crexkiaoBanue. [loBepxHOCTHAS KU-
HETHKa pOoCcTa KpUCTAJLIOB. BiusHue npu-
Mecell Ha MPOIeCChl POCTa KPUCTAIIIOB.
[Tonydyenune KpUcTaIOB U3 XKUJKOH, Na-
pPOBOI 1 TBepaoi (a3. MeTos BHITATHBA-
HUs KPUCTAJIOB U3 pacIuiaBoB. Meton
30HHOM TUTaBKU. BeIpamiyBanue KpucTa-
70B U3 pacTBopoB. [lomydenue npoduib-
HBIX MOHOKPHUCTAIIJIOB. PasHOBHIHOCTH
ANUTAKCUAJIBHBIX IPOLECCOB. DMUTAKCHS
KpEeMHUS

HUroro

TIK-8, TTK-

6 OU3UKO-XUMUYCCKUE OCHOBEI
JICTUPOBAHHUA KPUCTAJIJIOB

Pannanuonnoe neruposanue. Kpucrain-
JU3alus paciiaBa, CoepsKallero Jeru-
pymoliyto npumMmecs. Pactipenenenue npu-
Meceil B BBIPAIIMBAEMbBIX KPUCTAJIIAX.

IK-8, IIK-
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Koadduument pacnpeneneHus npumecu.
Metoabl ONTy4YEeHHS! OTHOPOJIHO JIETHUPO-
BaHHBIX KpUCTaIOB. PacueT pacnpenene-
HUs [IPUMECEN NPHU MPoLeccax KpUCTal-
nu3anui. MeToibl BBIpaBHUBAHUS COCTa-
Ba KPUCTAJIJIOB

Htoro

7 MeTo bl TOJTyYEeHUst
HEKPUCTAIITNYECKUX U
KOMTIO3UITMOHHBIX MaTEPHAIIOB

Crpoenue, cBOMCTBA U BUBI cTeKoI. [1o-
JIy4YeHUE CUIIMKATHBIX cTekod. [Tomyye-
HHUE CTEKJIIOKPUCTAJUIMYECKUX MaTepua-
noB. Cutamisl. CTpoeHHE U COCTaB Kepa-
MHYECKUX MAaTepHAIOB. 3aKOHOMEPHOCTH
nporecca (hopMOBaHHsI 3aTOTOBOK Kepa-
MHYeCKUX u3aenuil. [lonumepHsie
KOMITO3UIIUU

HUroro

4

TIK-8, TIK-

Hroro 3a cemecTtp

36

5.3. Pazaenbl AMCHUILIMHBI U MEKIUCIUTIMHAPHBbIE CBSI3H € 00ecneYnBAKINNMH (TPeAbILY IMMH)
U obecneyuBaeMbIMU (NMOC/IEAYIONIUMHE) JUCHTUTIIMHAMU
Paznensl AUCIUTUIMHBI M MEXKIUCITUTUTMHAPHBIC CBS3M C 00€CTICUMBAIOIIMME (TIPEIBIAYITUMU) U

obecrnieunBaeMbIMU (TTOCIIEIYIONMMHI ) AUCITUTUIMHAME TPEICTABIEHBI B TabauIe 5.3.

Tabmuma 5.3 - Pa3aenbl AUCIUIUTMHBI U MEXIUCITUTUTHHAPHBIE CBS3U

Ne paznenoB JaHHOUN AUCHUIUIHHBL, 7151 KOTOPBIX HEOOXOIUMO
Ne HauMeHOBaHHE TUCIUILIMH M3y4YeHHUE 00ECIIEYMBAIOIINX U 00ECTIEYNBAEMBIX TUCIUTIIINH
1 2 3 4 5 6 7
[IpenmecTByronme JUCUUILIMHBI
1 |[Maremarnka + + +
2 | Marepuaibl 3J€KTPOHHOU TEXHUKH + + +
3 | Ddwusuxka + + +
4 | Ddusuka KOHJACHCUPOBAHHOTO CO- n N n n N n n
CTOSTHUS
5 | Xumus + + + + + + +
[Tocnenyromye qUCHUIUIMHBI
1 |OcHOBEHI TeXH(\)JJ'IOFI/II/I AIEKTPOHHOM N n . . n n n
KOMIIOHEHTHOU 0a3bl
2 |IIporecchbl MUKPO- U HAHOTEXHO-
pol p + + + + + + +
JIOTUH

5.4. CooTBeTcTBHE KOMIIETEHIMH, (POPMHUPYEMBIX IPH M3yYeHHUH JMCIHUILIUHBI, H BUI0B 3aHATHI
CooTBeTcTBUE KOMMETEHUUH, (HOPMUPYEMBIX MPH H3YyYEHUH AUCLMIUIMHBI, U BHUJIOB 3aHATUN

IpeACTaBIeHO B Tabmuie 5.4

Tabmuma 5. 4 — CooTBETCTBHE KOMIETEHITUH 1 BUIOB 3aHATHH, (HOPMHUPYEMBIX MPU W3YICHUH JUCITUTLIH -

HBI

Bunnl zanstuit

@DOpMBI KOHTPOJIS
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ITK-8 + + + Kontponsnas pabora, OTder no
WHANBUAYAIBHOMY 33JJaHUI0, JK-
3ameH, Onpoc Ha 3aHATHSIX

I1K-9 + + + Kontponsnas padora, Otuer no
MHAUBUIYAIBHOMY 33JJaHUI0, JK-
3ameH, Onpoc Ha 3aHATUSIX

6. UnTepakTuBHBbIE MeTOABI M (OPMBI OPraHM3aluu 00yYeHu sl
TexHOMOTUM MHTEPAKTUBHOTO OOYYEHHUS MPH pasHbIX (opMax 3aHATUN B 4acax MPUBEICHHI B Ta-

omure 6.1
Tabnuma 6.1 — TexHOIOrMM UHTEPAKTUBHOTO O0YYEHHUS IPU Pa3HbIX (GOpMax 3aHATHI B yacax
NutepaktruBHbIE TpakTHueckue | UHTepakTUBH
MeTtonasbl P P P Bcero
3aHSTHS b€ JICKIIUU
PabGora B xomaHe 4
Pemienue cuTyallmoHHbBIX 3a7a4
Hroro 4
7. JlabopaTOpHbIN NPAKTUKYM
He npenycmorpeno PYII
8. [IpakTHYecKkue 3aHATHUS
CopeprkaHue NMpakTUYECKUX padoT MpuBeAeHO B Tabuie 8. 1.
Tabmuua 8. 1 — Conepxkanue NpakTUYECKUX padoT
v O
= 2 E
2 =
2 2 5
HasBaHnus pasnenos ConeprxkaHne NpaKTUYECKUX 3aHATUN S 2 5
- 2 £
2 &g
= S
5 cemectp
2 OCHOBHBIE MPOIIECCHI B Pacuet ko3 uimeHToOB TMHAMUYECKOM, 2 TIK-8, I1K-
TFeTePOreHHBIX XUMHUKO- KHHEMaTH4eCKOH BSI3KOCTH U B3auMoau- 9
TEXHOJIOTUYECKUX CHCTEMaxX by3un
l'a3zonuHaMuka B TpyO4aToM peakTope
Junamuueckuit, 1uddy3MOHHBIHN U Ter-
JIOBOM MOTPAHUYHBIE CIIOU
Hroro
3 KHHEeTHKa reTeporeHHbIX Kunernka reteporeHHbIX IPOIIECCOB I1K-8, T1K-
IIPOLIECCOB CopOunoHHbIE MPOLECCH 9
Hroro
4 TIpoueccsl U3MENBUCHNUS, [Teperonka uepes ra3zoByro ¢azy [1K-8, T1K-
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pas3zeneHus ¥ OUMCTKU BEIIECTB KuakoctHast IKCTpaKIus 2 9

Hroro 4
5 MexaHu3Mbl U KHHETUKA POCTa @da30BbIE PABHOBECHUS B pacIlIaBax 2 IK-8, IIK-
KpHCTaIoB OnuTakcuanbHbIE MPOIECCH 2 ?

Hroro 4
6 OUBNKO-XUMHYECKHE OCHOBBI Pacnpenenenue npumeceii B BoIpalnBae- 2 I1K-8, T1K-
JIETUPOBAHUS KPUCTAIJIOB MBIX KpUCTaJlJIaX 9

Hroro
Hroro 3a cemecTp 18

9. CamocTtosiTeqbHasi paboTa
Bunbl camocTosiTenbHOI pabOThI, TPYAOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIINU TIPE/ICTABIICHBI B

tabnuue 9.1.
Tabnuua 9.1 - Bunsl caMmocToATeIbHON pabOThI, TPYI0EMKOCTh U (hOpMUpPYEMbIe KOMIETCHIIMH
A L E
I SRS
2 = =
N g O I
Bunnl camocTtosiTeIbHON = > O
HasBanus paznenos 5 = DopMBbI KOHTPOJIS
0 g g
paboTHI S) S g
S8 S
o Q g
= S
5 cemectp
1 Beenenue, nenu u [IpopaboTka JIEKITMOHHOTO 1 TIK-8 Onpoc Ha 3aHATUSIX
3a/1a4¥ TUCHIUIUIAHBI Marepuaia
Hroro 1
2 OcHoBHblIe npouiecchl B | [loaroroska k mpakruye- 2 |IIK-8 KontponpHas pabora,
TFeTEePOreHHBIX XUMHUKO- | CKMUM 3aHATHUSIM, CEMUHA- Ompoc Ha 3ansaTusax, OT-
TEXHOJIOTUYECKHUX pam YeT MO0 UHIUBHUIYATbHOMY
cucreMax TTOArOTOBKA K MpaKTHIe- 2 3a/1aHHI0, JK3aMEH
CKHUM 3aHSTHSAM, CEMHHA-
pam
[ToaroroBka Kk mpakTuue- 2
CKHUM 3aHSTUSAM, CEMHHA-
pam
[TpopaboTka IeKIMOHHOTO 2
Marepuaa
Brinonnenne nHIMBUAY- 4
aJbHBIX 33JIaHUN
ITonroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 14
3 Kuneruka Ilonroroska K nmpaxkruye- IK-8, KonTponeHnas pabora, Jk-
TETEPOTEHHBIX MPOIECCOB | CKUM 3aHITHUSAM, CEMUHA- I1K-9 3ameH, Onpoc Ha 3aHITHSAX

pam

IIpopaboTKa JEeKIIMOHHOTO
Mmarepuaia

IToaroroBka K KOHTPOJIb-
HBIM paboTam
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Htoro

4 TIpoueccol
U3MEJBYCHHUS, PA3IEICHHUS
1 OYUCTKHU BCLICCTB

[ToaroroBka Kk mpakruue-
CKHM 3aHSATHSIM, CEMHHA-
pam

IToaroroBka K mpaxkTuye-
CKUM 3aHATHUSAM, CEMUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuaia

Brinonnenne uHaIuBUAY-
aJbHBIX 3aJaHU

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Hroro

11

TIK-8,
TK-9

Ortuer 1o HHIAWBUAYAJIbHO-
My 3ananuto, KoHTpoIb-
Has pabora, DK3aMeH,
Omnpoc Ha 3aHATHAX

5 MexaHu3Mbl U KHHETUKA
pOCTa KPUCTAILIIOB

[ToaroroBka Kk mpakTuue-
CKHMM 3aHSITHSM, CEMHUHA-
pam

[ToaroroBka Kk mpakTuue-
CKHM 3aHSATHSIM, CEMHHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Marepuaia

Brinonuenue nHaAMBUAY-
AIbHBIX 3aJaHUI

IloaroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

TIK-8,
K-9

KontponsHnas padora, Ot-
YeT [0 UHIUBUIYaTHbHOMY
3amannio, Jk3ameH, Onpoc
Ha 3aHATHAX

6 OU3NKO-XUMUUECKUE
OCHOBBI JIETUPOBAHUS
KpHCTAJIJIOB

[ToaroToBka k nmpakTuye-
CKHUM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuaia

BrinonHenne nHaUBUAY-
aJIbHBIX 3aJaHul

IToaroTroBka K KOHTPOJIb-
HBIM paboTam

Htoro

10

I1K-8,
I1K-9

OT4eT no MHAUBUYAIBHO-
My 3aaHut0, KOHTpOsb-
Hasi paboTta, JK3aMeH,
Ormpoc Ha 3aHATHAX

7 MeToibl TOJTyYEHUst
HEKPUCTAIITNYECKUX U
KOMITO3UI[MOHHBIX
MaTepHuaioB

[IpopaboTka JIeKIIMOHHOTO
Mmarepuaia

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

Htoro

TK-8,
TK-9

Onpoc Ha 3aHATHSX,
KonTponbsHnas pabora, Jk-
3aMeH

Hroro 3a cemecTp

54

IloaroroBka k OK3aMCHY

36

DK3aMeH

HUroro

90
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10. KypcoBas padora

He npenycmotpeno PYII

11. PeiiTuHroBasi cucreMa JJisi OEHKHN YCIIeBA€MOCTH CTY1€HTOB

11.1. BanjabHbIe OLEHKH VIS 3JICMEHTOB KOHTPOJIS
Tabmuua 11.1 — banbHble OLIEHKU 7151 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbII MaxkcumaltbHbII
DneMeHTHI yueOHOU 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | ©Gann 3a mepuoa
NEeITEIbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
KontponpHnas pabora 15 15 15 45
Onpoc Ha 3aHIATUSAX 3 3 4 10
OTyer No MHIUBUYATb- 15 15
HOMY 3aJJaHUIO0
Hroro makcumym 3a nepu- 18 18 34 70
on
DK3aMeH 30
Hapacratomum urorom 18 36 70 100
11.2. IlepecuyeT 62/1710B B OLIEeHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0asioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MIpe/ICTaBiIeH B Tabmune 11.2.
Tabmuma 11. 2 — ITepecuer 6ayIOB B OLIEHKH 32 KOHTPOJIBHBIE TOYKH
bannbl Ha aTy KOHTPOIBHON TOYKHU Ouenka
> 90% ot MakcuManbHOU CyMMBbI OaitoB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuMaabHO#M cyMMBbI O6aioB Ha naty KT 4
Ot 60% 10 69% oT MakcuMabHON cymMMbI OaioB Ha naty KT 3
< 60% ot MakcuMasibHOW cyMMBbI 6autoB Ha aaty KT 2

11.3. Ilepecuet cyMMbI 02/1710B B TPAAULMOHHYIO H MEKTYHAPOAHYIO OLEHKY

[Tepecuer cymmMbl OanioB B TPAaAMLHMOHHYIO U MEXIYHAPOIHYIO OLICHKY MpEJICTaBlIeH B TabiuLe
11.3.

Tabnuua 11. 3 — I[lepecueT cymMmmbl 6aJIJIOB B TPAAULIMOHHYIO U MEXKIYHAPOIHYIO OLIEHKY

Htorosas cymma 6asios,
Onenka (I'OC) YUHUTHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (ouens xoportiio)
4 (xopo110) (3a4TEHO) 75 - 84 C (xopor10)
70 - 74 D( )
TIOBJIETBOPUTEIEHO
3 Y ) 65 - 69 Y P
OBJICTBOPHUTEINIEHO) (3a4TEHO
e P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIICTBOPHTENLHO) (e Huxe 60 6ammoB F (HeynoBneTBOpUTENHHO)
3a4TEHO)
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12. YuyeOHO-MeTOAMYeCKOe U MH(OPMAIIHOHHOE O00ecnieYeHHe TUCIUIINHBI

12.1. OcHoBHas JaUTEpaTypa
1. JKuranbckuii A. A. TexHOJOrus MaTrepuajoB 3JIEKTPOHHOW TEXHUKU: YueOHoe mocodue. —
Tomck: TYCYP, 2012. — 152 c¢. [DnexrtponHsli pecypc]. - http://miel.tusur.ru/index.php?
option=com_content&view=article&id=232

12.2. lonosiHuTeIbHAS JIUTEPATYpPa
1. TexHomorus MOMYNPOBOAHUKOBBIX U NUAICKTPUYCCKUX MaTepuajoB: YUYeOHUK IS BY30B /
10. M. Taupos, B. ®. IIgeTkoB. — 3-¢ u3a., crepeorurr. — CII6.: Jlans, 2002. — 424 c. (Hanuuue B OUOIMO-
Teke TYCVYP - 212 3k3.)

12.3. Y4eOHO-MeTOAMYECKOE TOCO0HE M IPOrPaMMHOe olecrieyeHne
1. XKuraneckuii A. A. TexHONTOTHST MaTepUATIOB AIEKTPOHHON TEXHUKH: Y UeOHO-METOIMYECKOE
nocoOue Mo MpakTHUeCKo u camocTtosaTenbHor padote. — Tomck: TYCVYP, 2012. — 50 c. [DnekTpoHHbIH
pecypc]. - http://miel.tusur.ru/index.php?option=com_content&view=article&id=232

12.4. ba3pl 1aHHBIX, HHGOPMALMOHHO CTIPABOYHbIE W MOMCKOBbIE CHCTEMbI

1. OOpazoBarenbHBId IOpPTAN B CBOOOAHOM JocTyre: «PU3uKa, XUMHUs, MaTeMaTHKa CTYJCHTaM
u mkoiasHuKaM. OOpa3oBaTenbHbIi TPoekT A.H. Bapruna» — Pexxum nocryna: http://www.ph4s.ru/

2. «EnmHOE OKHO mocTyma K 00pa3oBaTeNIbHBIM pecypcam» [DIeKTpOHHBIN pecypc]: uHpopma-
IMoHHAas cucteMa. — Pexxum mocrtyma: http://window.edu.ru/

3. «eLIBRARY.RU» [DnekTpoHHBII pecypc]: HayuHas dNeKTpoHHas Oubmmoreka. — Pexum mo-
ctyna: http://elibrary.ru

4. Hayuno-o6pa3oBarensubiid mopran TYCYPy» [DnekrpoHHBIN pecypc]: HaydHO-00pa3oBaTesb-
HBII MOpTan yHuBepcurteTa. — Pexxum moctyna: http://edu.tusur.ru/

13. MarepuanbHO-TeXHMYECKOe 00ecriedeHue TUCIUIIIMHBI
Jnis peanu3aiyy mporpaMmbl y4eOHOM TUCIIMIUTHHBI TPEOYeTCs ayIUuTOPHsI, OCHAILICHHAS MYJIbTH -
MEIMUHBIM MPOEKTOPOM.

14. ®oHa OLIEHOYHBIX CPEICTB
@DOH/ OLIEHOYHBIX CPEACTB MPUBEACH B MPHIOKEHUH 1.

15. MeTtonn4eckne peKOMEHAANH 110 OPTaHU3alMU H3YyYeHHUs AU CHHUIIIMHBI
be3 pexoMeHjanui.
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«TOMCKUI TOCYJAPCTBEHHGIM YHUBEPCUTET CUCTEM
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I1. E. Tposin
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1. BBenenue

®onp onenounsix cpeacts (POC) sBiseTcs npuiokeHHeM K padodeil mporpaMMe AUCHUIUINHBI
(pakTUKU) U TPEACTABIAET COOONW COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuasioB (TUIIOBbIE
3a1a4M (3aaHus1), KOHTPOJIbHBIE PA0OTHI, TECTHI U JIp.) M METOJIOB UX MCIIOJIB30BAHUS, IPEIHA3HAUYCHHBIX
IUTSL U3MEPEHUS YPOBHSI IOCTHKEHUS CTYJICHTOM YCTAHOBIIEHHBIX PE3YJIbTaTOB O0YUECHHUS.

®OC no pucuuIuivHe (MIPaKTUKE) UCIOJIBb3YeTCs MPU MPOBEICHUH TEKYIEro KOHTPOJIS yCIlieBae-
MOCTH U ITPOMEKYTOYHON aTTecTaluu CTYCHTOB.

[Tepedenp 3aKpeIUICHHBIX 32 TUCIMILTHHON (IPAaKTUKOM) KOMIIETEHIIMH NpUBeeH B Tabnuue 1.
Tabauna 1 — IlepeueHpb 3aKpEIUICHHBIX 33 JUCITUIIMHON KOMIIETEHITUN

Kon DopMynUpOBKa KOMIIETEHIIUN Oransl GOPMUPOBAHUS KOMITETEHIUI
IK-8 TOTOBHOCTBIO UCIIOJIB30BaTh 0a30BbIe TEXHONO- | J0MKEeH 3HaTh OCHOBHI SIBJICHUH TEIUIO- U
THYECKHE MPOIIECCHl M 000PYI0BAHKE, IPUME- | MACCOTIEPEHOCA, XUMUIECCKON KHHETHKH,
HsIEMBbIE B IIPOU3BOJICTBE MAaTEPUAJIOB, KOMIIO- | IPOLIECCOB 3aTBEPIEBAHUS Tell; B3aUMO-
HCEHTOB HAHO- U MI/IKpOCI/ICTeMHOﬁ TEXHUKU CBA3b yCJIOBI/Iﬁ IMOJIy4YCHHA MAaTCpruajioB C
UX MEXaHUYECKUMHU, (PU3UKO-XUMUYECKHU-
I1K-9 TOTOBHOCTBIO HUCIIOJIB30BaTh 0230BOE€ KOHTPOJIh- ¢

HO-U3MEPUTEIILHOE 000PYIOBaHUE ISl METPO-
JIOTHYECKOTO 00€CIIeUCHUS UCCIICIOBAaHUHN 1
MIPOMBIIIIEHHOTO MTPOU3BO/ICTBA MATEPUATIOB U
KOMITOHEHTOB HAHO- U MUKPOCHCTEMHON TEXHU-
KU

OO01re XapakTepUCTUKU TOKa3aTeae u KpUTepueB
NpUBEICHBI B Ta0muIe 2.
Tabmuma 2 — O0mue XapaKTepUCTHKH MOKa3aTeseid U KpUTEPUEB OLICHUBAHUS KOMIIETEHITHIA IO Taram

MU ¥ JICKTPOPU3HUECKUMH CBONCTBAMHY,
OCHOBHOE 000pyI0BaHUE, IPUMEHIEMOE B
MIPOMU3BOJICTBE MaTEPUAIOB, KOMIIOHEHTOB
HaHO- U MUKPOCHUCTEMHOMN TEXHUKH;
OCHOBHBIE€ KOHTPOJIMPYEMBIE ITApaMETPbI
MaTepualioB; OCHOBHBIE BUJIbl KOHTPOJIbHO-
HU3MEPUTEITHLHOTO 000PYIOBAHHUS.

JlomkeH yMeTh pa3padaThiBaTh TEXHOIOTH-
YECKHUE MPOLECCHI, IPUMEHSEMbIE B IPOU3-
BOJICTBE MAaT€pUAJIOB, KOMIIOHEHTOB HaHO-
Y MUKPOCHUCTEMHOM TEXHUKH; U3MEPSThH
OCHOBHBIE MapaMeTPbl MaTEPUATIOB MUKPO-
Y HAHODJICKTPOHUKH.

JlomkeH BiajieTh HaBbIKAMHU pacyeTa Mmpo-
LIECCOB TEILIO- U MAaCCONEPEHOCA, XUMHUYE-
CKOTO PaBHOBECHS, HABBIKAMH TEPMOIMHA-
MHYECKOT0 MOJIX0/a K IpoueccaM 3a-
TBEPJIC€BaHUA TEJI; HABBIKAMH ONTUMAJIbHO-
r0 BBIOOpA M MCIIOJIB30BaHUs 000pyI0Ba-
HUSI 11 PELICHUS TEXHOJOTMYECKUX 3a]1a4;
METOAaMH TEXHOJIOTUYECKOM ITOATOTOBKHU
00pa3moB JJ1s TPOBEICHUS UCCIICAOBAHUI
Y U3MEPEHNS OCHOBHBIX IIapaMETPOB; Me-
TOJIaMHU 00pabOTKHU Pe3y/IbTaTOB U3MEpe-
HUIL.;

OLICHUBAHUA KOMHGTGHIII/Iﬁ Ha BCEX OSTaliax

Tlokazarenu u
KpUTEpUU

3HaTh

VYmeTn

Braanets

OTnu4HO (BBICOKUM
YPOBEHb)

O6nagaer hakTHUECKUMHU
Y TEOPETHUUECKUMHU 3HAHHU-
SIMU B TIpeJIeNiax n3ydae-
MOi1 006JacTH ¢ TOHUMAaHU-
€M I'paHull IPUMCHHUMOCTHU

Ob6nagaet AuamazoHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBbIX IS Pa3BUTHS
TBOPYECKHUX pEIIeHHUIA, ab-
CTparupoBaHus MpooIemM

KonTponupyet padorty,
IIPOBOJIUT OLIEHKY, COBEP-
LIEHCTBYET JEHUCTBHUS pa-
60TbI

Xoporo (6a30BbIit
YPOBECHB)

3HaeT (PpaKThl, MPUHIHIIHI,
HPOLIECCHI, O0IIHNE MOHS-

OoOiagaeT quana3soHoOM
MPAaKTHYECKUX YMCHHIA,

beper oTBETCTBEHHOCTH 3a
3aBEpLICHME 3a/1a4 B UC-

CornacoBaHa Ha noprtane Ne 3762

13



THS B IIPEJCIIaX U3ydae-
MOM o0J1acTu

TpeOyeMBIX JUISl peIICHHS
OTIpe/IeNIEHHBIX TPO0IeM B
00JIacTH UCCIeIOBaHUS

CIIeIOBaHUH, TIPHCIIOCA0-

JIMBAeT CBOE MOBEJCHUE K
00CTOSATENTLCTBAM B pellle-
HUU Npo0iIeM

YIoBIETBOPUTEITB-
HO (TIOPOTOBBIA
YPOBECHb)

O06mnamaer 6a30BBIMH 00-
UMY 3HAHUSIMA

O0namaeT OCHOBHBIMH
YMEHHSIMH, TPEOyeMbIMU
JUUISL BBITIOJTHEHUSI IPOCTBIX
3aJ1a4

PaGoTaer npu mpsmMoMm Ha-
OIONCHUN

Cocras

2 Peanmn3zanusi koMneTeHIuii

2.1 Komnerennus IIK-8
ITK-8: TOTOBHOCTBIO HCIIOJIB30BaTh 0a30BbIE TEXHOJOTUYECKUE MPOIIECCHl U 000pyI0BaHUE, TIPH-
MEHSEMbIE B MPOU3BOICTBE MAaT€pUaIOB, KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHON TEXHHUKHU.
st hopMHUpOBaHUS KOMIIETEHITUN HEOOXOIUMO OCYIIECTBUTH PsJI 3TANOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHIINH, IPUMEHSEMbIE JJII 3TOTO BHJIbI 3aHATUN U HCIOJIB3YEeMBbIE CPEACTBA OLEHUBAHUS TPE -
CTaBJIEHBI B TA0IUIIE 3.
Tabmuna 3 — Dtansl GOpMUPOBaHUS KOMIIETSHIIMH U UCTIOIh3yEeMbIE CPEICTBA OIICHUBAHUS

3HaTh

Ymetn

Brangets

Copeprxanue 3Ta-
OB

OCHOBBI SIBJICHUH TEIUIO- U
MaccornepeHoca, Xummue-
CKOM KMHETUKH, IIPOLIEC-
COB 3aTBEpAEBaHUSA TE;
B3aUMOCBS3b YCIOBUH I10-
JTY4YEeHHUs1 MaTepUaoB C UX
MeXaHUYECKUMHU, (pr3nKo-
XUMHUYECKUMHU U HJIEKTPO-
(u3NYeCKMHU CBOWCTBA-
MH; OCHOBHOE 000pya0Ba-
HUE, IPUMEHSIEMOE B
IPOM3BOJCTBE Marepua-
JIOB, KOMIIOHEHTOB HAaHO- U
MHUKPOCUCTEMHON TEXHH-
KH

pa3pabaTsiBaTh TEXHOJIO-
TMYECKHE TPOIECChI, TIPH-
MCHACMBIC B ITPOU3-
BOJICTBE MaTE€pHAJIOB,
KOMITIOHCHTOB HAHO- 1 MU-
KPOCHUCTEMHOM TEXHUKU

HAaBBIKAMU pacyeTa IIpo-
LIECCOB TEILIO- U MacCco-
IIEPEHOCA, XUMUYECKOTO
paBHOBECHS, TEPMOIMHA-
MHYECKOT0 II0JX0/1a K
[IpoLIECCaM 3aTBEPACBaHUs
TEJI; ONITUMAIILHOTO BBIOO-
pa U UCnoib30BaHus 000-
PYAOBaHMS ISl PELLICHUS
TEXHOJIOTUYECKUX 3a1a4

Bungnl zapstuit

* HHTepaKkTUBHbBIE MpPaK-
TUYECKHUE 3aHATHS;

* lHTepaKkTUBHBIC JIEK-
LIUH;

* Ilpaktuueckue 3ass-
THUS;

o Jleknuwu;

* CamocTrosATenbHas pa-
oora;

* IloaroroBka K 3K3ame-

HY,

* HTEepakTUBHBIE TTPaK-
TUYECKUE 3aHATHS;

* Ilpakruueckue 3aHs-
TS,

* CamocTosiTenbHas pa-
oora;

* IloaroroBka K 3K3amMe-

HY,

* HHTepakTUBHBIE MpPaK-
TUYECKUE 3aHSATHS;

* CamocTrosTenbHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KontponbHas pabora;
* OTuer Mo UHAUBUIY-
aJbHOMY 3aJIaHUIO;

* Ompoc Ha 3aHATUSAX;
e DK3aMeH;

* KoHTposbHas paborta;
e OTyeT No UHJIUBHUTY-
aJIbHOMY 33JIaHUIO;

* Omnpoc Ha 3aHATHUSX;
* DK3aMeH;

* OTyeT o MHAUBUIY-
aJbHOMY 3a/IaHHIO;
e DK3aMeH;

PopMynMpOBKa MOKAa3aTeNe U KPUTEPHUEB OLIEHWBAHMS JAHHOM KOMIETEHIMHU NPUBEJICHA B Ta-

onune 4.
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Tabnuma 4 — [Tokazateny ¥ KpUTEPUX OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras

3HaTh

VYmeTn

Braanets

OmnuHO
(BBICOKUI YPOBEHbD)

* OCHOBBHI ABJICHHUHU TECII-
JIO- U MaccoIlepeHoca,
XHUMHYECKON KHHETHKH,
MIPOLECCOB 3aTBEp/IEBa-
HUSA TEH;,

* B3aMMOCBSI3b YCIOBHI
MOJIYYEHHS] MaTEPUAJIOB C
WX MEXaHUYECKUMHU, PH-
3UKO-XUMHUYCCKUMU U
ANEKTPOHU3NICCKIUMHU
CBOMCTBAMH;;

* COBpeMEeHHOe 000py-
JOBaHUC, HpI/IMeHSIeMOC B
MIPOMU3BOJICTBE MaTepHra-
JIOB, KOMIIOHCHTOB HaHO-
Y MUKPOCHUCTEMHOM TeX-
HUKH;

* pa3pabaThIBaTh U IJIa-
HUPOBATH TCXHOJIOTNYC-
CKH€ MPOIIECCH pa3zese-
HUA, OYUCTKH U KPUCTAJI-
JHM3aLUH BEIIECTB;apry-
MEHTHPYET BbIOOp yCII0-
BUI1 TOTy4eHHs MaTepua-
JIOB;

* paspabarbIBaTh TEXHO-
JOTUYECKHE TIPOIECCHI,
MPUMCHACMBIC B IIPOU3-
BOJICTBE MaTEpHaJIOB,
KOMITIOHCEHTOB HaHO- 1
MHKPOCHCTEMHON TEXHH-
KH ;

* MeTOIMKOI BBIOOpa
YCIIOBU M 000pYy/IOBaHHS
JUISL peILIeHUs 3a/1a4 110
TEXHOJIOTUYECKOH IOAT0-
TOBKH IPOU3BOJICTBA Ma-
TEpUAJIOB,;

* HaBBIKAMH pacyera
HPOLIECCOB TEIUIO- U
MaccornepeHoca, XuMuae-
CKOTO PaBHOBECHSI, TEP-
MOJMHAMHUYECKOTO TIO/I-
X0JIa K TIpolieccam 3a-
TBEpPCBAHUS TE;;

* HaBBIKAMHU TEPMOJANHA-
MHYECKOTO IOIX0/1a K
nporeccaM 3aTBepaeBa-
HUS TEI;;

* HaBBIKAMH ONTHMAaJb-
HOTO BHIOOpA U UCTIOJIb-
30BaHHs 000PYIOBaHHUS
JUISL pEILICHNS] TEXHOJIOTH-
YEeCKHUX 3a7ad;

Xoporo (6a30BbIit

¢ OCHOBBI TEXHOJIOT'HNH

* pa3zpabarbIBaTh TEXHO-

¢ crocobeH 000CHOBATh

XUMHYECKON KHHETUKH,
npoIieccax 3aTBepaeBa-
HUS TE;,

* UMEEeT Mpe/ICTaBICHUE
00 0CHOBHOM 000py10Ba-
HUU, KOTOPOE TIPUMEHSI-
€TCsI B TPOU3BOJICTBE Ma-
TEPHUAJIOB ¥ KOMITOHEHTOB
HAHO- U MHUKPOCHCTEM-

YECKHE MPOIECCHI 000py-
JIOBaHHE, IPUMEHSIEMbIE
B MPOM3BOJICTBE MaTepH-
aJIOB, KOMIIOHEHTOB
HaHO- U MUKPOCHCTEM-
HOM TeXHUKHU;;

YPOBEHB) MPOU3BOACTBA MaTepHa- JIOTUYECKHE IIPOLIECCEL, BbIOOD yCIIOBUM U 000pYy-
JIOB MUKPO- 1 HAHODJIEK- | IPHUMEHSIEMBIE B IIPOU3- JIOBaHUS UL PELICHUS
TPOHUKH; BOJICTBE Marepuaios, 3a71a4 110 TEXHOIOTUYE-
* B3aUMOCBI3b yCHOBI/Iﬁ KOMIIOHCHTOB HAHO- U CKOU MMOATOTOBKU ITPOU3-
MOJIy4yeHHUs MaTepralioB ¢ | MUKPOCHCTCMHOU TCXHHU- | BOACTBA MATCPHUAJIOB,
WX MEXaHUYECKUMHU, pu- | KHU;;
3UKO-XUMHUYECKUMU U
ANeKTpou3nIecKuMu
CBOMCTBaMH;
* OCHOBHOE 000pynoBa-
HUE, IPUMEHSIEMOE B
MPOU3BOJCTBE Marepua-
JIOB, KOMIIOHEHTOB HAaHO-
Y MUKPOCHCTEMHOM TeX-
HUKH;
VIOBJICTBOPHUTENBH | ¢ MMeeT HpeACTaBIeHHEe | * paboTarh cO CIPaBoY- | * TEPMUHOJIOTHEH B
0 (IOpPOroBbIi 00 OCHOBHBIX SIBICHHSIX HOM JINTEepaTypou; peIMETHON 00IacTu
YPOBEHb) TETLJIO- ¥ MAaCCOMICPEHOCA, | * BBHIOMPATH TEXHOJIOTH- | 3HAHWS,

* HaBbIKaMH BBIOOpa
00opyioBaHus JIJIs petiie-
HUS 337124 110 TEXHOJIOTHU-
YECKOW MOArOTOBKHU
IPOU3BO/ICTBA MaTepua-
JIOB;
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HOM TEXHHUKHU,

2.2 Komnerennus IHK-9
ITK-9: roTOBHOCTBIO UCITOJIB30BaTh 0a30BOE€ KOHTPOJIBHO-U3MEPUTEILHOE 000PYIOBaHUE JIJIST MET-
POJIOTUYECKOT0O 00ecTeueHus: UCCIAEA0OBAHUM U MPOMBIIIJIEHHOTO MPOU3BOJICTBA MAaTEPUAIOB U KOMIIOHEH-
TOB HAaHO- U MUKPOCHCTEMHOM TEXHUKH.
st opmMupoBaHHSI KOMIIETEHIIMK HEOOXOAMMO OCYIIIECTBUTH PSIJT ATAMOB. JTarbl (HOPMUPOBAHUS
KOMIICTCHIINH, TTPUMEHSIEMbIC JJISI STOTO BHJbI 3aHSATHH W HMCIOJIB3YeMbIE CPEICTBA OIEHWBAHMS TPE] -

CTaBJIEHBI B TAOIHUIIE 5.
OPMHUPOBAHUS KOMIIETCHIIMH U UCIIOJIb3yEeMbIC CPEJICTBA OIICHUBAHUS

Tabmuna 5 — Dransl

Cocrasn

3HaTh

YmeTn

Bnanets

ConepxaHue 3Ta-
II0B

OCHOBHBIE KOHTPOJIUpPYE-
MBbI€ [TapaMeTphl MaTepra-
JIOB; OCHOBHBIE BU/IbI
KOHTPOJIbHO-U3MEPUTEIb-
HOTO 000pYIOBaHUS

HU3MEPATH OCHOBHBLIC ITapa-
MCTpPbI MaTCpuraJIOB MHU-
KpO- U HAHOJJICKTPOHUKH

METO/IaMH TEXHOJIOTHYE-
CKOU TIOJITOTOBKH 00pa3-
IIOB JUTSI IPOBEIICHHUSI HC-
CJIEIOBAaHUN U U3MEPEHHUS
OCHOBHBIX ITaPaMETPOB;
MeTofaMu 00paboTKH pe-
3yJIBTAaTOB H3MEPECHUI

Bunrwl 3anstuit

* lHTepakTUBHBIE NTPAK-
THYECKHE 3aHATHS;

* HTepaKkTUBHBIEC JIEK-
uu;

* [IpakTuueckue 3aHs-
THS,

e Jleknun;

* CamocrosATenbHas pa-
0oTa;

* TloaroroBka Kk 3K3ame-

HY,

* VHrepakTuBHBIE ITpaK-
THYCCKUE 3aHSATHS;

* IlpakTuueckue 3aHs-
THSI,

* CamMocTodATeNnbHas pa-
oora;

* IloaroroBka K 3K3aMe-

HY,

* HHTrepakTuBHBIE NTpaAK-
TUYECKHUE 3aHATHS;

* CamocrosTenbHas pa-
oora;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KounrponpHas pabora;
* OTuer Mo UHAUBUY-
AIBHOMY 3aJIaHUIO;

* Ompoc Ha 3aHATHUSIX;

* KoHntponbHas pabora;
* Ortyer o UHANUBUIY-
aJIbHOMY 33JJaHHIO;

* Ompoc Ha 3aHATHSIX;

* Otuer o UHAUBUIY-
QIBHOMY 3aJIaHUIO;
e Dk3aMeH

e DK3aMeEH; * DK3aMeH;
DopMyIUpOBKa MOKA3aTEIE U KPUTEPUEB OLICHUBAHMS JAHHOM KOMIICTCHIUU IPUBEICHA B Ta-
omure 6.
Tabnuma 6 — [Tokazarenu u KpUTEpUN OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tarnax
Cocras 3HaTh YMmeTh Bnaners
OtimynO * METOAAMH TEXHOJIOTH-

(BBICOKUI YPOBEHbD)

* OCHOBHBIE KOHTPOJIU-
pyeMble mapameTpbl Ma-
TEPUAJIOB ¥ KOMIIOHCHTOB
HaHO- U MUKPOCHUCTEM-
HOM TEXHHUKU;;

* OCHOBHBIC BHJIBI
KOHTPOJIbHO-U3MEPHU-
TEJTHLHOTO 000PYIOBaHUS;

* M3MEpSATh OCHOBHBIC
napamMeTpbl MaTepHajIoB
MHKPO- ¥ HAaHODJIEKTPO-
HUKH;

* BBIOMpATh KOHTPOJIb-
HO-M3MEPUTENBLHOE 000-
pyAOBaHHUE JUIs IPOBENE-
HUS UCCIIEJOBaHNI;

YECKOU TTOJTOTOBKU 00-
pa3LoB AJisl IPOBEACHHUS
WCCIIEOBAaHUM U U3MeEpe-
HUSI OCHOBHBIX ITapaMeT-
POB;;

* MeToAaMH 00paboTKU
pEe3yNnbTaTOB U3MEPEHHIA;

Xoporto (6a30BbIi
YPOBEHD)

* OCHOBHBIE KOHTPOJIU-
pyeMble MapaMmeTpsl Ma-
TEpUAJIOB MUKPO- U Ha-
HODJICKTPOHUKU;

* OCHOBHBIE BU/IBI

* HU3MEpSATh OCHOBHBIC
napaMeTpbl MaTepraioB
MHUKpPO- ¥ HAHODJIEKTPO-
HUKH;

* METOJAAaMM TECXHOJIOTH-
YeCKOH MOArOTOBKH 00-
pas3ioB JUIsl TPOBEICHUS
WCCJICIOBAaHUN U U3Mepe-
HUSI OCHOBHBIX [apaMeT-
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KOHTPOJIbHO-U3MEPH-
TEJIBHOTO 000PYIOBaHUS;

POB;;
* MeToaamMu 00paboTKU
pe3ynbTaTOB U3MEPEHUM;

TEpPHUAJIOB MUKPO- U Ha-

HUKU,

VIOBJIETBOPHUTENBH | * HMEET MPEACTABICHHE | ® HM3MEPSATh OCHOBHBIC * Merogamu 00paboTKU
0 (IIOpPOTOBLIN 00 OCHOBHBIX KOHTPOJIM- | MapaMeTpbl MaTEpUAIOB | PE3YJIBTATOB U3MEPEHMIA;
YPOBEHb) PYEMBIX IMapaMeTpax Ma- | MHUKPO- U HAHODIIEKTPO-

HODJIEKTPOHUKH;;

* HMeEET NPEACTaBICHUE
00 OCHOBHBIX BUAAX
KOHTPOJIbHO-U3MEPHU-
TEJILHOTO 00OPYI0BaHUS;

3 TunoBble KOHTPOJIbHbIE 32JaHUA
s peanu3anuy BBIMICTIEPEUUCICHHBIX 3a71a4 00yUYeHUS! MCIONB3YIOTCS THIIOBBIE KOHTPOJIBHBIC
3aJIaHUsl WJIM WHBIC MaTepHabl, HEOOXOAMMBIC JIJIsl OIIEHKH 3HAHWW, YMEHUH, HABBIKOB U (WJIH) OTIBITA JIe-
ATEIHHOCTH, XapaKTePU3YIOIIUX dTarnbl (OPMHPOBAHMS KOMIIETEHIIMI B MpOIECCe OCBOCHHs 00pa3oBa-
TEJIbHOW MPOrpaMMBbl, B CIEAYIOIIEM COCTABE.

3.1 TemMbl HHAUBUAYAJIBHBIX 32IaHUI

1. PacyeTr HarpeBa noJiynnpoBOJAHUKOBbIX MATEPHAJIOB
HcxonHble naHHBIE:
- Marepuan u3fenust U mapameTpsl TEIUIOBOM CHUCTEMBI yKa3aHbl B TabOmuue. i1 «MacCHMBHOTO» Tena
TEIUIOBOCIIPUHUAMAIOLIEN  SIBIIAETCA  IUIMHIAPHUYECKas  MOBEpXHOCTb. s «TOHKOro»  Tena
TEIUIOBOCIPUHHUMAIOLIEH SBIISIETCS MJI0CKasi IOBEPXHOCTD.
Bomnpocsl, nognexarue pazpadoTke:

- a) aHAJIU3 TEIJIOBOM CUCTEMBI;

- 0) mocienoBaTeNbHBIA pacueT HarpeBa Tela C YYETOM TEeMIIepaTypPHBIX 3aBHCHMOCTEH
ko3 unrenta TernonpoBogHocTH (L) U TerioeMkocTH (C);

- B) TIpaduueckoe TMpeACTaBICHHE pe3ylbTaToB pacuera (11 «MacCHBHOTO» Tela
paccUMTHIBAETCSl HArPEB IOBEPXHOCTH, HATPEB BJIOJIb OCH LIMJIMHAPUYECKOTO Tejla U pa3HoOCTh Ty U 7).
2. Pacuer ruApoAMHAMHYECKUX IAPAMETPOB

- Paccuurarh TONIIMHY JAMHAMUYECKOTO, AU(PQPY3MOHHOIO U TEIUIOBOTO IOIPAaHUYHBIX
CJIOEB, BO3ZHUKAIOIIUX y IOBEPXHOCTH IOUIOKKHM B IIPOLIECCE €€ TpaBJICHUS B IAapora3oBOH CMECH,
coleprKallei MOJIIpHYIO JI0JII0 X KomroHeHTa B B BemectBe 4. Temmneparypa nponecca 7. CkopocThb
JBIKCHHSI [1apora3oBOMl CMECH IpU TEMIEpaType INpOLecCa U,. PacCUMTHIBAIOTCS BHEUIHHE
ruapoauHamMuueckas u auddysnonnas 3anadu. ([loctpouts Ha ogHOM rpaduke 3aBUCUMOCTH TONILKH
JUHAMU4ecKoro, 1u((y3MOHHOTO U TEIJIOBOTO MOTPAHUYHBIX ClI0€B B HHTEepBae ot 0 10 3 m).
3. PacueTr paBHOBECHOH KOHLICHTPALMHU

— PaccuuTarh paBHOBECHYIO KOHIEHTpanuio BemectBa C B cuctemMe A+B8 < C+D npu u3BecT-
HOW KOHCTaHTe paBHOBecUs Kj,.

3.2 Tembl OIPOCOB HA 3AHATHAX

— OcHoBHbIe TPoOIIEeMBI U 3a1aun Kypca. OcHOBHBIE onpenenenus. Kitaccupukanus TeXHOIOTH -
yecKux mporeccoB. Obmas knaccupukalys MaTepruaIoB IO COCTaBy CBOMCTBAM M TEXHUYECKOMY Ha3Ha-
YEHUIO

— Macco - u Temonepenadya B HEMOABMXKHOU cpene. TeronpoBonHocTs. TemnoBoe n3inydeHue.
Konsekus. OcCHOBBI KMHETUKH IPOLIECCOB Maccomnepeaadu. JiekrponepeHoc. [lepeHoc BemecTsa B Ba-
KyyMme. SIBneHusi Ha rpaHune paszaena (a3. OCHOBBI Ta30AMHAMUKH. J[MHAMUYECKas U KMHEMaTH4ecKas
BSI3KOCTh BellecTBa. JluHaMuueckuid, AMPpQPy3MOHHBINA U TETIOBOW MOTPaHUYHBIE CIIOU.

— Krnaccudukanus xumudeckux peakuuil. PaBHoBecre B XMMHKO-TEXHOJIOTHUECKUX IpOLEccax.
KuHeTnka XMMHUYECKHX IPOLIECCOB

— CnocoObl u3MeNBYeHUs U paccenBaHus TBEpAbIX Ted. O0Ias XapakTepucTHKa YHUCTOTHI Belle-
ctBa. Copbumonnsle npoueccsl. CymHOCTh HOHHOTO oOMeHa. Xpomarorpadus. Ilpouecchl UAKOCTHOM
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skcTpakiuu. [IpuHimn ounctku Kpucramumzanueil. [leperonka yepes ra3oByio (aszy. OuncTka BemecTs ¢
MIOMOIIBIO XUMUYECKUX TPAHCIOPTHBIX PEAKIHNA. DIEKTPOXUMUYECKAE METOABI PA3AEICHHUS U OUYUCTKH.
Hpyrue metoasl

— OO0Opa3zoBaHKe KpUCTAIUTMYECKUX 3apObIIIel U cTekioBanue. [IoBepXHOCTHAsI KHHETHKA POCTa
KPUCTAJIJIOB. BiusiHue npumecei Ha npoueccsl pocTta KpucTauios. [lonydeHre KpucTamioB U3 XKUAKOM,
napoBOi U TBepoi ¢da3. MeToxa BBITATMBAaHHUS KPUCTAJUIOB U3 pacijiaBoB. MeTos 30HHOM miiaBKu. Beipa-
IIMBaHUE KPUCTAJJIOB U3 pacTBOpPoB. [lonyuenne npoduiabHbIX MOHOKPHUCTAIIOB. Pa3HOBHIIHOCTH 1M -
TaKCUAJIbHBIX MPOLIECCOB. DMUTAKCUS KPEMHUS

— Paguanmonnoe neruposanue. Kpucrammsanus paciiaBa, COAEpKalEro JETUPYIOIYIO IPHU-
Mmech. Pacnipesnenenue npuMeceil B BeIpaluBaeMbIx KpucTtauiax. Ko guiuent pacnpenenenus npume -
cu. MeTozpl NONy4eHHs: OXHOPOIHO JETUPOBAHHBIX KPUCTAILIOB. Pacder pacnpenenenus mpuMmeceil npu
mpolreccax KpucTajuin3aui. MeTonbsl BEIpaBHUBAaHUS COCTaBa KPUCTAILIIOB

— Crpoenue, cBoiicTBa 1 BUJIbI cTekoi. [lonydenne cunmkaTHbix crekoi. [lonydenue cTeknokpu-
cTajIm4eckux marepuanoB. Cutaisl. CTpOEHHE U COCTAB KEPAMUYECKUX MATEPUATIOB. 3aKOHOMEPHOCTH
nporiecca (POpMOBaHUS 3arOTOBOK KepaMHUeCKUX u3aenuil. [lomumepHbie KOMITO3UITHH

3.3 Dx3aMeHallHOHHbIE BOIIPOCHI

— 1. IIpouecch temnonepenaun. Pacuer HarpeBa Ten. 2. OCHOBBI KMHETHUKHU MPOILECCOB MACCO-
nepenadn (auddysus) 3. OCHOBHBIEC 3aKOHBI ra30AMHAMUKU. JIaMUHApHBINA U TypOyIEHTHBIN PEKUMBL. 4.
SIBnenus nepeHoca B rasax. /IluHaMuyeckas U KMHEMaTHUYECKas BSI3KOCTh, B3aUMOIU(py3Hs, TEII0Npo-
BOJHOCTbH. 5. /lunamuueckuii, 1uddy3nonHbIii 1 TeroBoi norpanuydnele ciou. 6. Knaccupukamus xu-
MUYECKHX peakiuii 7. PaBHOBeCHe B XMMHKO-TEXHOJIOTHYECKHUX Tporeccax 8. CrocoObl U3MENBICHUS U
paccenBanus TBepAbIX Ten 9. CopOumonnsle mpouecchl. Axcop6uus Jlenrmiopa. 10. Xpomarorpagus.
Tunsr xpomarorpaduueckux nporeccos. 11. IIporeccs! xuakocTHOM dKcTpakiuuu 12. [TpuHIUT OYUCTKH
KpucTaiuzanueil. PaBHoBecHslil 1 3¢ dexktuBHbIN Korpdunment pacnpenenenus. 13. Ileperonka yepes
razoByio ¢azy. 14. OuncTka BEmEeCTB C MOMOIIBI0 XUMHYECKUX TPAHCIIOPTHBIX peakiuii. 15. Ob6pazosa-
HUE KPUCTAINIMYECKUX 3apOAbIIIEH U cTeKioBaHHE. 16. [OMOreHHOE U TeTepOreHHOE 3apOXKIACHHUE LIEH-
TpoB HOBOHM ¢a3pl. 17. OOmme 3aKOHOMEPHOCTH POCTa KPUCTALIOB. [10CIIONHBIN U HOpPMAJTBHBINA POCT
kpuctamios. 18. [Tonyuenue kpuctamuioB u3 TBeproi (asel. 19. MeTox BBITATMBaHUS KPUCTAIOB U3 pac-
mwiaBoB. 20. Meron 30HHOM TuTaBku. 21. BeIpammBanue kpucTamioB w3 ra3oBoit ¢asel. 22. [lomydenwue
npOoUIEHBIX MOHOKPUCTAILIOB. 23. DNuTaKCHaIbHbIC MpOIlecCchl. DnuTakcust kpemuus. 24. Pacnpenene-
HUE TIPUMECH B BBIPAIUBAEMBIX KpUCTAILIAX. 25. DaKTOpBhI, BIUAIOMMUE HA HEOMHOPOIHOCTD pacipeesne-
HUS NIPUMECH B KpUcTaiiax 26. MeTobl NoayueHusl OHOPOIHO JIETUPOBAaHHBIX KpucramioB 27. Ctpoe-
HUE U cBoMcTBa cTekoi. 28. [lomydueHne CTeKIOKpUCTAIITNYECKHX MarepuaioB (cutamibl). 29. CTpoeHue
U COCTaB KepaMUUeCKUX mMarepuanoB. 30. 3akOHOMEPHOCTH Tpoliecca (POpMOBAaHHS 3aTrOTOBOK KEpaMuye -
CKUX H3JIEIIUH.

3.4 TeMmbl KOHTPOJIBbHBIX padoT
— 1. OcHOBHBIE IIPOLIECCHl B TE€TEPOTEHHBIX XUMHUKO-TEXHOJIOTMYeCKuX cucremax 2. ITponeccer
paszeneHus BeIeCcTB, KHHETUKA pocTa KpucTaiwioB 3. [lonyyenue u cBOMCTBA TUIIEKTPUYECKUX MaTepH-
ajoB

4 MeToanueckue MaTepuaibl
s obGecnieuenus mpoiiecca oOydeHHsI U PEIIeHUs 3aAa4 00y4YeHHs] UCIOIb3YIOTCS CIEIYIOIINe
MaTepuaIbl:
— METOIMYECKUE MaTepUalIbl, OMPENCISIONINE MPOIeayPhl OIICHUBAHUS 3HAHUMN, YMEHHMA, HaBbI-
KOB ¥ (WJIM) OTIBITA AESITENFHOCTH, XapaKTePU3YIOIIUX 3Tabl POP-MUPOBAHHS KOMIIETSHIIUMN, COTTIACHO TI.
12 paboueit mporpaMmel.

4.1. OcHoBHAsI JIUTEpPATYypa
1. JKuranbckuii A. A. TexHOJOrus MaTepUajoB 3JIEKTPOHHOW TEXHUKU: YueOHoe mocobue. —
Tomck: TYCYP, 2012. — 152 c¢. [OnektpoHHbIi pecypc]. - http:/miel.tusur.ru/index.php?
option=com_content&view=article&id=232

4.2. lonoTHUTEIbLHAS JTUTEPaTypa
1. TexHOIOTHUS TONYPOBOIHUKOBBIX M IMAICKTPHUECKUX MaTepPHalioB: YUEOHHWK IUIs BY30B /
FO. M. Taupos, B. @. LIseTkoB. — 3-¢ uzn., crepeorut. — CII6.: Jlanb, 2002. — 424 c. (Hanuaue B 6ubIMO-

CornacoBaHa Ha noprane Ne 3762 18


http://miel.tusur.ru/index.php?option=com_content&view=article&id=232
http://miel.tusur.ru/index.php?option=com_content&view=article&id=232

Teke TYCVYP - 212 3k3.)

4.3. YueOHO-MeTOAMYECKOe Moco0re U MPOrpaMMHoe o0ecrevyeHue
1. JKuranbckuii A. A. TexHomorusi MaTepuagoB IEKTPOHHOW TEXHUKU: YUeOHO-METONUECKOE
nocobue 1o npakTuieckoi u camocrosTenpHol padore. — Tomck: TYCVYP, 2012. — 50 c. [DaeKTpOHHBIH
pecypc]. - http://miel.tusur.ru/index.php?option=com_content&view=article&id=232

4.4. ba3bl JaHHBIX, UHGOPMAIIMOHHO CIIPABOYHbIE M MIOUCKOBbIE CHCTEMBI

1. OOpazoBarenbHbId IOpPTAd B CBOOOAHOM JocTyme: «PU3uKa, XUMHUs, MaTeMaTHKa CTYJCHTaM
u mkoiapHuKaM. O6pa3oBatenbHblid TpoekT A.H. Bapruna» — Pexxum nocryna: http://www.ph4s.ru/

2. «EpmHOE OKHO mocTyma K 00pa3oBaTeNIbHBIM pecypcam» [DIeKTpOHHBIN pecypc]: uHpopma-
IMOHHAas cucteMa. — Pexxum nocrtyma: http://window.edu.ru/

3. «eLIBRARY.RU» [DnekTpoHHBII pecypc]: HayuHas 3NeKTpoHHAas Oubmmoreka. — Pexum no-
ctyna: http://elibrary.ru

4. Hayuno-o6pa3oBarensubiii mopran TYCYPy» [OnekrpoHHbIN pecypc]: HaydHO-00pa3oBaTesb-
HBII MOpTan yHuBepcurera. — Pexxum nmocryna: http://edu.tusur.ru/
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