MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
TexHoJI0rusi MATEPHAJIOB MUKPO- H HAHOJJICKTPOHUKH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 3

Cemectp: 5

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 W3 HUX B MHTEPAaKTUBHON (hopme 8 8 4acoB
5 CamocTosiTenbHas paboTa 54 54 4acoB
6 Bcero (0e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DK3aMeH: 5 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 91 ot «19 » 4 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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

PazpaboTuuk:

Houent kag. ®3 A. A. Kuransckuii

3aBenyronmii o0ecnieunBaromeii kad.
O5) I1. E. Tposin

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

O] I1. E. Tposin
OKCIIepTHI:

Jomuent kadeaps! GpU3NIECKON IJIeK-
TpoHuku (D) N. A. Yucroenosa

[Ipodeccop kadeapsr huznueckon
anekTpoHuku (D) T. . lanununa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
®dopMuUpOBaHUE 3HAHUN B 00JIACTHA TEXHOJIOTUN MAaTEPHAIOB MUKPO- M HAHODJIEKTPOHUKHU

1.2. 3agaun IMCHMIIINHBI
— - U3y4YCHHE TEOPETUICCKUX OCHOB M OOMIMX (PUZUKO-XUMHUECKUX 3aKOHOMEPHOCTEH TIPOTEeKa-
HUS TEXHOJIOTUYECKH TIPOIIECCOB;
— - U3y4YEHUE OCHOBHBIX TEXHOJOTHYECKUX IMPOIIECCOB MPOU3BOACTBA MATEpPUAJIOB, BHITyCKae-
MBIX ISl MUKPO- U HAHOAJIEKTPOHUKH;

2. Mecto mucunniuebl B ctpykrype OIIOII

Huctumnnuna «TexHosmorust MatepraioB MUKpO- U HaHo3JekTpoHUuKW» (b1.B.O/1.5) oTHOCUTCS K
6noky 1 (BapuaTuBHAs 4acTh).

[IpenmecTBYIOMUMI IUCHUILTNHAMY, (POPMUPYIOIIMMHU HavdalbHBIC 3HAHHSA, SBIAIOTCA: Marema-
TUKa, MatepHabl 3JIeKTPOHHOM TexHUKHU, Pu3nka, Pu3nka KOHIAEHCUPOBAHHOTO COCTOSHUS, XUMHUSL.

[TocnenyromumMu JUCHMILUIMHAME SBJISIOTCS: MeToabl aHanu3a U KOHTPOJISl HAHOCTPYKTYPUPOBaH-
HHBIX MarepuanoB U cucteM, OCHOBBI TEXHOJOIMU 3JIEKTPOHHONW KOMITOHEHTHOH 0a3sbl, [Iporneccsl Mu-
KpO- U HAHOTEXHOJIOTHH.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBjieH Ha (GOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTH MPOOJIeM, BO3HUKAIOIIUX
B X0Jle Mpo(ecCHOHATbHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHUs COOTBETCTBYIOLIMM (pU3HKO-
MaTeMaTUYECKNH arapar;

— IIK-8 cnocoOHOCTBIO BBINONHATH PAOOTHI M0 TEXHOJIOTMYECKOW IMOJIrOTOBKE MPOU3BOJICTBA
MaTepUaJIOB U U3AEIUN 3JIEKTPOHHOU TEXHUKH;

— IIK-9 roToBHOCTBIO OpPraHMU30BbIBaTh METPOJIOTUYECKOE OOECIIEUeHUE MTPOU3BOCTBA MaTepPH -
aJIOB U U3JENINHN 3JIEKTPOHHON TEXHUKH;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

— 3HATh - 3HaThb €CTECTBEHHOHAYYHYIO CYLIHOCTh HpoOJeM, JIeXKalMX B OCHOBE (yHAaMEH-
TaJbHBIX SIBJICHUM TEIJIO- U MAacCONEPEHOCa, XMMHUECKON KMHETUKH, NPOLIECCOB 3aTBEPACBAHUS TEN; -
(bU3MKO-MaTEMAaTHUECKUI amnapar, OMUCHIBAIOIININ SBIECHUS TEMJIO- U MAacCONEPEHOCa, XMMUYECKOH KH-
HETHKU. - OCHOBBI IPOU3BOJICTBA MATEPUAIIOB U M3/IETIHUI 3JIEKTPOHHOM TEXHUKH, OCHOBBI IIPOLIECCOB pa3-
JIeNIEHHs] ¥ OYMCTKH BEILECTB, B3aUMOCBSI3b YCIOBUM MOMyYEHHUs MATEPUANIOB ¢ UX MEXaHUYECKUMHU, PU-
3UKO-XUMHUYECKUMH U 3JIEKTPOPU3MUECKUMH CBOMCTBAMU;

— YMeTb - YMETb UCIOJIb30BaTh (PU3UKO-MaTeMaTHYECKUH anmapar AJs pacyeTa poLeccoB Tem-
JI0- ¥ MacCONEPEHOCA, XUMUYECKOTO PAaBHOBECHSI, TEPMOIMHAMHYECKOI0 IOAX0/1a K IIpoLieccaM 3aTBepe-
BaHMsI TEJ; - BBINOJIHATH PaOOTHI IO TEXHOJIOIMYECKOH MOATOTOBKE IMPOU3BOACTBA MATEPUAIIOB U U3/1ETHH
SIIEKTPOHHOM TEXHMKH, pa3padaTeiBaTh M IUIAHUPOBATh TEXHOJIOTHYECKHE IIPOIECCHl pPa3esieHUs,
OUYHUCTKHU U KPUCTAJUIM3ALMH BEIECTB;

—  BJAJeTh - BIAJETh HaBBIKAMH PACcYETa TEXHOJOTUYECKUX MPOLIECCOB U XapaKTEPUCTUK MaTe-
pHaJIOB MUKPO- M HAHOZJIEKTPOHUKH; - METOAUKOW BbIOOpa YCIOBUIT 1 000pyIOBaHUs AJIsl PELICHUS 3a1a4
10 TEXHOJIOTMYECKOU MTOATOTOBKH ITPOU3BOJCTBA MAaTEPUAIIOB.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECTaBIeHa B TaOmu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
5 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 54 54
Jlexknun 36 36
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[IpakTuyeckue 3aHATUS 18 18

W3 Hux B MHTEpaKTUBHOMN (hopme 8 8

CamocTtosiTenbHas paboTa (Bcero) 54 54
[TonroroBka Kk KOHTPOJILHBIM paboTam 12 12
BrinosiHeHNE MHAWBUAYAJIBHBIX 3aJaHUN 12 12
[TpopaboTka JICKIIMOHHOTO MaTepHraia 10 10
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 20 20
Bcero (0e3 ax3aMeHa) 108 108
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTb, 4 144 144
3aueTHble EquHuIb 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl JUCHUIIMHBI 1 BUALI 3AHATHI

Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ o]
7, = | 2E 2 E
= = G g < S E
? S < S 2 0
HazBaHus pa3aenoB 1UCHUIUIMHBI i ® o, o O g =
= = = 50 =
o, < IS a =
= © M3 & 2
5 cemecTp
1 Beenenwue, ey v 3a0a4l JUCIMIIHHEI 2 0 2 4 OIIK-2, TIK-8,
[TK-9
2 OCHOBHBIE MPOLIECCHI B TETEPOT€HHBIX XH- 8 6 22 36 OIIK-2, TTK-8,
MHKO-TEXHOJIOTUYECKUX CHCTEMAX [TK-9
3 KuHeTHka reTeporeHHbIX IpoLECCOB 2 2 5 9 OIIK-2, IIK-8,
[IK-9
4 TIpoueccsl U3MENBYEHUS, Pa3/IENCHUS U 6 4 9 19 OIIK-2, IIK-8,
OYHNCTKHU BEHIECTB T1IK-9
5 MexaHu3Mbl 1 KHHETUKA POCTa KPUCTAJUIOB 6 4 5 15 OIlIK-2, I1K-8,
[IK-9
6 OU3NKO-XUMUYECKUE OCHOBBI JIETUPOBAHUS 8 2 5 15 OIIK-2, TIK-8,
KPUCTAJJIOB I1K-9
7 MeToibl TOJy4eHUs HEKPUCTAIUTMYECKUX U 4 0 6 10 OIIK-2, T1TK-8,
KOMIIO3ULIMOHHBIX MaTEPUAIIOB I1K-9
Hroro 3a cemectp 36 18 54 108
Hroro 36 18 54 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z§
: i:
= )
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
= i:
a o 2
= S}
5 cemecTp
1 Beenenwme, nenu u OcHoBHBbIE TIPOOJIEeMBI U 3371a9i Kypca. OCHOBHBIE 2 OIIK-2,
3aa9d JUCHUTIIINHEI onpexaeneHus. Kitaccudukanus TeXHOIOTHYECKUX TIK-8
nporieccoB. O0mas KraccupuKaims MaTepruaIoB 1Mo
COCTaBY CBOMCTBAM M TEXHUYECKOMY HA3HAUYCHUIO
Hroro 2
2 OcHoBHBIE TpoIiecChl B | Macco- u Terionepeaada B HETIOABMXKHOU Cpejie. 8 OIIK-2,
reTeporeHHbIX XuMuKo- | TerumonpoBonHoCTh. TemnoBoe uznyuenue. Konpek- IK-8, TIK-
TEXHOJOTUYECKHUX 1usi. OCHOBBI KHHETHKH IPOLECCOB MacConepeaayH. 9
CUCTEeMax Dnextponepenoc. [lepeHoc BemiecTBa B Bakyyme. SB-
JIeHUs Ha TpaHuiie pasnena ¢as. OCHOBHI Ta30IuHA-
MUKH. JInHaMUYeCcKas U KWHEMaTHUYeCKas BA3KOCTh
BemiectBa. Jlunamudeckuii, 1udQy3noHHBIN U TEILIO-
BOI MOTpaHUYHbBIE CIIOM.
Hroro
3 Kuneruka Knaccudukarnus xumuueckux peaxiuii. PaBHoBecue 2 OIIK-2,
TFEeTEPOreHHBIX MPOIIECCOB | B XMMUKO-TEXHOJOTHUECKHX Mpolneccax. Kunetuka ITK-8, T1K-
XUMUYECKHUX MPOIIECCOB 9
Hroro 2
4 TIpoueccol CriocoObl U3MENBUEHUS U pACCEMBAHMSI TBEPABIX TEIN. 6 OIlK-2,
U3MeIIbYCHMUS, OO1mas xapakTepucTUKa YUCTOTHI BemecTa. CopOru- TIK-8, ITK-
pasneaeHusl U OYUCTKU OHHBIE Tporiecchl. CyITHOCTh HOHHOTO 0OMeHa. Xpo- 9
BEIIIECTB Mmatorpacdus. [Iporeccrl KUAKOCTHONU HKCTPAKITHH.
[IpuHumn ounctku kpuctamumsanuen. Ileperonka ve-
pe3 ra3oByto (azy. OuuCTKa BEIIECTB C TOMOIIBIO XU-
MHUYECKUX TPAHCIIOPTHBIX PEAKIIUN. DICKTPOXUMHUYE-
CKH€ METOBI pa3/ieIeHus U OUYUCTKU. [[pyrue MeTopl
Hroro
5 MexaHu3Msl U O06pa3oBanue KpUCTAIUTMYECKUX 3aPOAbIIIEH U CTEK- OIIK-2,
KHUHETHKA POCTa soBanue. [ToBepXxHOCTHAsI KHHETHKA POCTA KPUCTaJI- ITK-8, I1K-
KPUCTAIIOB JI0B. Bniusinue npumeceit Ha TpoLECChl POCTa KpH- 9
ctajyioB. [lonydeHne KpucTamiioB U3 KUIKOM, mapo-
BOI 1 TBepoil (pa3. MeTon BHITATMBaHUS KPUCTAJIIOB
U3 paciuiaBoB. MeToj 30HHOH TJ1aBKU. BeipaiiuBanue
KPHUCTAJIOB U3 pacTBOpOB. [lomydyeHne npodribHbIX
MOHOKPHUCTAJJIOB. Pa3HOBUIHOCTH 3MUTAaKCHATBHBIX
IIPOLECCOB. DIMUTAKCHUS KPEMHHUS
Hroro 6
6 ®uzuko-xumuueckue | PanmanumonHoe nerupoBanue. Kpucrannusanus pac- OIlK-2,
OCHOBBI JIETHPOBAHUS TJ1aBa, COJIEP>KaIIero JeTupyIolyo npumeck. Pac- IK-8, TIK-
KpHUCTAJJIOB MpeesieHue MIPUMECEH B BBIPAIITUBAEMBIX KPHCTAJI- 9

CornacoBaHa Ha noptane N2 35901




nax. Koapdunment pacnpenenenus npumecu. Mero-
JIbI TIOTYYEHUSI OTHOPOHO JIETUPOBAHHBIX KPUCTAJI-
noB. Pacuer pacnpenenenus npuMeceil mpu mnpoiec-
cax KpUcTajuih3anuu. MeTo/pl BEIpaBHUBAHUS COCTa-
Ba KPUCTAJIJIOB

Hroro
7 Meronp! noy4eHus CrpoeHue, cBoiicTBa U BUAbI cTekoi. [lonydenue cu- 4 OIIK-2,
HEKPUCTAIIINYECKUX U JIMKATHBIX cTeKOII. [lonmydeHune cTeknoKkpucTainye- [IK-8, IIK-
KOMITO3ULIHOHHBIX ckux marepuanoB. Curamisl. CTpoe€HUE U COCTaB Ke- 9
MaTepuasioB paMHYeCcKUX MaTepuaioB. 3aKOHOMEPHOCTHU Ipolecca

(bopMOBaHMs 3arOTOBOK Kepamuueckux uzaenuil. [1o-

JUMEPHbIE KOMIIO3HUIINU

Hroro 4
Hroro 3a cemectp 36

5.3. Pa3nenbl JMCUMILIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeabl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIE 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMILIMHBI U MEKIUCIUIUIMHAPHBIE CBSA3U

HanmenoBanne quCIAIINH

Ne paznenoB qaHHOM MUCHUTUIMHBI, 711 KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCTeunBalONUX U 00eCIeYBaeMbIX JUCIIUILTUH

1 2 3 4 5 6 7
[IpeamecTByromue JUCHUTIITUHBI
1 MaremaTtnka + + + + + + +
2 Marepuanbl KTPOHHOU TEXHU-
aTepuabl SJIEKTPOHHOU Te n . + n . n n
KU
3 dusuka + + + + + + +
4 Ou3nKa K -
3MKa KOHJICHCUPOBAHHOTO CO N n N N 4 N N
CTOSIHUA
5 Xumus + + + + + + +
[Tocnenyrouye TUCHUIIITUHBI
1 MeToapl aHaM3a U KOHTPOJIS Ha-
HOCTPYKTYPHPOBaHHHBIX MaTepHa- + + + + + + +
JIOB ¥ CUCTEM
2 QCHOBBI TEXHOJIOTHH SIICKTPOH- n n n n n N N
HOI KOMIIOHEHTHO 0a3bl
I1 bl MUKPO- M HAHOTEXHO-
3 IIpouecc po AHOTEXHO n . . n . n n
JIOTUH

5.4. CooTBeTcTBHE KOMIIETCHUM I, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH H3YyYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBICHO B Tabmmiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

TAN

Bunel 3anaTHit DopMBbI KOHTPOJIS
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| . 3 S
o i ¥ &
2 = a Z
g = °
OIIK-2 + + + KonTponbHas pabota, OTueT 1o
WHIWBUIyaIbHOMY 33JIaHUIO,
Omnpoc Ha 3ansTUAX, Tect, OTuer
M0 TPAKTHYECKOMY 3aHATUIO
[K-8 + + + Kontponsnas padora, OTuer no
UHANBUAYAIbHOMY 33JIaHUIO,
Ompoc Ha 3ausTusx, Tect, Otuer
0 MPAKTUUYECKOMY 3aHATHUIO
I1K-9 + + + KonTponbhas pabota, OTueT 1o
MHAUBUAYAIBHOMY 33JJaHUIO,
Ompoc Ha 3ausTusx, Tect, Otuer
0 MPAKTUUYECKOMY 3aHATHUIO

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yUeHUs
TexHOMOTUM HHTEPAKTUBHOTO 00yYeHHS MTPU Pa3HbIX (hopMax 3aHATUN NpUBeAeHbI B Tabnuie 6.1.
Tabmuua 6.1 — TeXHOJIOTMM UHTEPAKTUBHOTO 00YUYEHHSI MIPU pPa3HbIX popMax 3aHATUI

NutepaktuBHbIC TpakTHueckue | HTepakTUBH
MeTtonasl Bcero, u
3aHATHSA, U bI€ JIEKIIUH, Y
5 cemectp
Pa6Gora B xomanae 4 4
Pemenne cuTyallMOHHBIX 3a1a4 4
Hroro 3a cemecTp: 8
Hroro 8
7. JIaGopaTtopHbie padoThI
He mpenycmotpeno PVYII.
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe IPpaKTUYECKUX 3aHATUHN (CEMUHAPOB) MpHBeeHO B Tabmuie 8.1.
Tabmuma 8.1 — HaumMeHOBaHME IPAKTHYECKHUX 3aHATHH (CEMHHAPOB)
3 z S
3 =
< > 5
HasBanwus pasznenon HanMeHoBaHME MPaKTUUECKUX 3aHATHN (CEMHUHAPOR) zF &5
S ==
S S
2 o 2
~ S/
5 cemecTp
2 OcHoBHBIE TIpoliecchl B | PacueT koo pUIIEeHTOB AMHAMUYECKON, KWHEMaTHYe- 6 OIIK-2,
TeTEePOTEHHBIX XUMUKO- | CKOW BSA3KOCTH M B3anMoanpdy3uun. ['a3oqnHamuka B [K-8, TIK-
TEXHOJIOTHIECKUX TpyOuarom peakrope. Junamudeckuii, tuddy3snon- 9
cUCTeMax HBIW U TE€IUIOBOW MOTPAHUYHBIE CIIOU.
Hroro 6
3 Kunetuka Kuneruka rereporeHHbIx nporeccoB. CopOIMOHHbBIE 2 OIIK-2,
TETEPOTreHHBIX MTPOLECCOB | IPOLIECCHI [TK-8, T1K-
Htoro 2 9
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4 Tpomeccol [Teperonka uepes razoByro ¢azy. JKuakocTHas dKc- 4 OIIK-2,
U3MEJILYCHMUS, TPAKLIUSA TIK-8, TIK-
pazzeneHuss 1 OYUCTKU Hroro 4 9
BEIIIECTB
5 MexaHu3Mbl 1 @da3oBbIC pABHOBECHS B paciiaBax. JMUTAKCUAJIbHBIC 4 OIIK-2,
KUHETHKA POCTa IIPOLECCHI IK-8, TIK-
KPUCTAJJIOB Hroro 4 9
6 ®uzuko-xumuueckue | Pacnpenenenue npumeceii B BhIpaliMBaeMbIX KpHU- OIlK-2,
OCHOBBI JIETUPOBAHUS crajuiax [IK-8, I1K-
KpPHUCT B

PUCTAILIIO Wroro 2 9
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIIUY TPEICTABIICHBI B

tabmune 9.1.
Tabmua 9.1 — Buasl caMoCTOSTENIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
T
Bunapr camocTosTensHOM & > O
Hassanus paznenon z " &5 DopMbI KOHTPOJIS
paloTEI L s 2
S o =
> &3
o =
= iS)
5 cemecTp
1 BBenenue, 1ieiau u [TpopaboTka TeKIHOHHOTO 2 OIIK-2, Ompoc Ha 3ansTUAX, Tect
3aa4d TUCIIUILINHEI Marepuala TIK-8,
Hroro IIK-9
2 OcHoBHbIe npoueccel B | [logroroBka k npaktuye- 4 |OIIK-2, |KonrtpoabHas pabora,
TEeTEPOreHHBIX XUMHUKO- CKHM 3aHSITHSIM, CECMHHA- IIK-8, Ompoc Ha 3ausTusax, OT-
TEXHOJIOTHYECKHUX pam I1IK-9 YeT MO0 MHIUBUIYAIbHOMY
HCcTEMax HH TUET IO IpakK-
cucrema [TpopaboTka JIEKIIMOHHOTO 2 3ananmio, OT4eT no % a
MaTepuana TUYECKOMY 3aHATHUI0, TecT
BrinonHenne nHIUBUIY- 12
aIbHBIX 3aJaHul
[ToaroroBka Kk KOHTPOJIIb- 4
HBIM paboTam
Hroro 22
3 Kuneruka [ToaroroBka k mpakTuue- 4 |OIIK-2, |KoutponwsHas paborta,
TE€TEPOTeHHBIX MPOIECCOB | CKUM 3aHSATHUSAM, CEMUHA- IIK-8, Onpoc Ha 3aHatusx, Tect
pam [1K-9
[TpopaboTka TeKIHOHHOTO 1
Marepuala
Hroro
4 TIpoueccol IToaroroBka K mpaxkTuye- 4 |OIIK-2, |KonrtpoabHas pabora,
WU3MEJIBYCHHUS, PA3AECICHUS | CKUM 3aHSITUSAM, CEMUHA- IIK-8, Ompoc Ha 3ausTusax, OT-
1 OYMCTKU BEIICCTB pam I1IK-9 YeT MO MPaKTUYECKOMY 3a-

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

HaTuio, Tect
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[ToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro
5 Mexanu3Mel 1 kuHeTuka | [loarotoeka k mpakruye- OIIK-2, |Omnpoc Ha 3aHATHAX, OT-
pOCTa KpUCTAJIIOB CKHM 3aHSATUSAM, CEMHHa- [IK-8, YeT MO MPaKTUYECKOMY 3a-
pam [1K-9 HATHIO, TecT
[IpopaboTka TeKIHOHHOTO 1
Matepuaina
Hroro
6 OUBNKO-XUMHUYECKUE [ToaroroBka k mpakTuue- 4 |OIIK-2, |Omnpoc Ha 3anaTusix, Ot-
OCHOBBI JIETUPOBAHUS CKHM 3aHSTUSAM, CEMHHA- [TK-8, YeT MO MPaKTUYECKOMY 3a-
KPUCTAJJIOB pam I1K-9 Hatuto, Tect
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Hroro
7 MeTtonpl OIy4eHUs [IpopaboTka JIeKIIMOHHOTO 2 |OIIK-2, |KoHuTpoabHas pabora,
HEKPUCTAJUTMYECKUX U Marepuasa I1K-8, Onpoc Ha 3anatusx, Tect
KOMIOSHITNOHHBIX [TonroToBka K KOHTPOIIb- 4 TIK-9
MatepHalios HBIM paboTam
HUtoro 6
Hroro 3a cemectp 54
TloaroroBka u caaya dK3a- 36 DK3aMeH
MeHa
Hroro 90
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa Jiyisi OlleHKH YCIIeBAeMOCTH 00y4YalOIIUXCs

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHbIN
o MaxkcuMalbHbIN MaxkcumalibHBIN
DneMeHThl yueOHOi 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NESITEIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
5 cemecTp
KonTponbhas pabota 15 15 10 40
Onpoc Ha 3aHATHSAX 3 3 10
OTt4er no MHAUBUAYANb- 10 10
HOMY 3a/IaHUIO0
OT4er 1o NpaKkTUIECKOMY 3 3 4 10
3aHATHUIO
Hrtoro makcumyM 3a nepu- 21 31 18 70
on
OK3aMeH 30
Hapacratomum urorom 21 52 70 100
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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
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBICH B TaOmuIe
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. JKuranbckuit A. A. TexHOJOTUs MaTepUaoB AIEKTPOHHONW TEXHUKU: YueOHoe mocobue. —
Tomck: TYCVYP, 2012. — 152 c. [DnektpoHHBId pecypc]|. [DnexkTpoHHbI pecypc] - Pexum goctyma:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Jigalsky/TMET lec.pdf
(mara oOpamenus: 30.06.2018).

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. TexHOIOTHS MOIYIPOBOHIUKOBEIX U JTUAJICKTPHYCSCKUX MaTepruaioB: YueOHHK s By30B /1O.
M. Taupos, B. ®@. [IBetkoB. — 3-¢ u3a., crepeotun. — CII6.: Jlanp, 2002. — 424 ¢ (Hanuuue B OUOIHOTEKE
TYCVYP - 212 3x3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUSs
1. XKuransckuii A. A. TexHOIOTUsI MaTepUaJIOB IEKTPOHHON TEXHUKU: YUeOHO-METOAUYECKOE
nmocobue Mo MpakTUYecKor u camocTtositenbHor padote. — Tomck: TYCVYP, 2012. — 50 c. [DneKTpoHHBII
pecypc] [OnekTpoHHbIi pecypc] - Pexum moctyma:  http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Jigalsky/ TMET pract.pdf (nara oo6pamenus: 30.06.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJIHI0B
Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsI CAMOCTOSTEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 yHuciia JuIn C OI‘paHI/I‘-IeHHBIMI/I BO3MOXKXHOCTAMHAU 3I[OpOBB$I 1 MHBAJIMIOB HpeI[OCTaBJISIIOTCSI B (bopMax,
aJJaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHS HH(DOPMAITHH.
Jliist I ¢ HApYIIeHUSIMU 3PeHusI:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

CornacoBaHa Ha noprane Ne 35901 10




- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. 1. OGpa3oBaTebHBINA MOPTAI B CBOOOAHOM AocTyne: «Du3nka, XUMHUs, MaTeMaTHKa CTYJICH-
TaMm ¥ mkonsHuKaMm. O6pazoBarenbHblil mpoekT A.H. Bapruna» — Pexxum nocrymna: http://www.ph4s.ru/

2. 2. «EnuHOE OKHO J0CTyma K 00pa3oBaTelbHBIM pecypcaM» [INeKTpOHHBIN pecypc]: uHpOp-
MaIMoHHas cuctema. — Pexxum moctyma: http://window.edu.ru/

3. 3. «eLIBRARY.RU» [DOnexkTpoHHBI pecypc]: HaydHas dJICKTpOHHAs OmOmmoTeka. — Pexxum
nocryna: http://elibrary.ru

4. 4. Hayuno-o0Opa3oBarensHbiii ioptan TYCYPy» [DnexkrpoHHBINH pecypc]: HaydHO-00pa3oBa-
TEJIbHBINA MOPTaJ yHUBepcuTeTa. — Pexxum nocrymna: http://edu.tusur.ru/

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpeGOBaHMA K MATEPHAJIbHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHSATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYaTbHBIX KOHCYJABTALIUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAI[UU HCITONIB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIOYHBIX MeCT He MeHee 22-24, 0060opyIoBaHHAs JOCKON M CTaHAApTHOH ydueOHOI mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U YU4eOHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOe o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHATH

VYueOHast aymuTopus

yueOHas ayqUuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JIEHUS 3aHATUA MPAKTUYECKOTO TUMA, yueOHask ayIUTOPUs JIJIsl MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIIA,
MOMEIIEHHUE IS TPOBEJACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYIBTAIINMA, TTOMEIICHNE ISl TIPOBE/e-
HUS TEKYIIEr0 KOHTPOJIA U MPOMEKYTOUHOM aTTeCTalluu

634050, Tomckast o6mactb, T. Tomck, JlennHa npocrekT, 1. 40, 133 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- KommuiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CaMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayxn.

CocTtaB 060pyI0OBaHHS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T, - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
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(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyJaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus
1. Yucno PeliHonb/ca yUUTHIBAIOT MIPU pacyeTe:

a) KOHBEKTUBHOTO TEIUIOOOMEHa;

0) mudPpy3MOHHBIX TIPOIECCOB;

B) JINMUTHUPYIOIIEH CTaUN TEXHOJIOTHYECKOr0 Mpoliecca;
T') Ta30JJMHAMUKH peaKTopa.

2. Koappuument B3aumoandysuu yuuTeiBaeTCs MU pacueTe:

a) CKOpOCTH MOTOKA rasa;

0) TOJILIMHBI TUHAMUYECKOTO MOTPAHUYHOTO CJIOS;
B) TOJNLIUHBI AUPHY3HOHHOTO MOTPAHUYHOTO CIIOS;
r) uncna PeitHonbaca.

3. B kputepuii @ypse FO npu TemnoBbIx pacueTax HE BXOIUT MapaMeTp:
a) BpeMms;
0) IIOTHOCTH MaTepuana,

B) F€OMETPUUECKHI (haKTop;
') TEMIIEPATYPONIPOBOAHOCTH
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4. Camoil MeUICHHOU CTaJlel TeXHOJOTUYECKOTo IMpoIecca SIBISIETCS XUMHUUYECKOE B3aUMOJEH -
ctBue. B kakoii obnactu uaet nporecc?

a) B 1u¢dy3noHHOM 00J1acTH;

0) B CMCIIIAaHHOW 00J1aCTH;

B) B KHHETHYECKOM 00JIaCTH;

T') OIPEAEINTh HEBO3MOXKHO.

5. Wcnonp30BaHNe HOHUTOB MIPE/IONIATaCT:

a) XUM. B3aUMOJICHCTBHIE B pacTBOpE; 0) BhIMAIEHUE HOHOB B 0CAJIOK;

B) 0OMEH MOHAMU; T') COCTMHEHUE HOHOB B MOJICKYITY.

6. B npornecce KuUIKOCTHOM SKCTPAKIMH (3 KOMIIOHEHTA) TPOUCXOIUT:

a) BBIMIAJICHUE B OCAJ0K OJTHOTO U3 KOMIIOHEHTOB; 0) ImepepacipeielieHle 0OTHOTO KOMITOHEHTA,
B) MOJHOE CMEIIEHNE KOMIIOHEHTOB; T') TIOJTHOE PACCIOCHHUE BCEX KOMIIOHEHTOB.

7. Koaddunment pacnpenenenust KO B mporieccax KpucTaUIM3aIMK ONPEILIIIeTCs KaK:

a) Cx/CtB; 6) CtB/Cx; B) C1B -Cx; T) (CTB-1)/Coxk.

8. TermoTa amcopOuMK 3aBUCUT OT:

a) TeMIeparypsl; 0) KOIMYeCcTBa acOpOUPOBAHHOTO BEIIIECTRA;
B) BHJIA aJICOPOLIMY; T') TABJICHUS U TEMIIEpaTyphbl acopOoLuu.

9. ®a3a padunata B mporiecce KUIKOCTHON SKCTPAKIIMU XaPAKTEPU3YETCS:

a) HU3KUM COJIepKaHue 3-r0 KOMIIOHEHTA; 0) HATMYHEeM SKCTPareHTa;

B) BBICOKUM COJIEp’KaHUE 3-TO KOMIIOHEHTA; T) OTCYTCTBHEM 3-T0 KOMIIOHEHTA.
10. 3akon /layibTOHA IO3BOJISIET ONPENEIHUTD:

a) COCTaB XKHJIKOI cMecH; 0) COCTaB Mapa;
B) TEMIIEpATypy Mapa; T) TEMIEpaTypy KUIKOW CMEMCH.

11. ®poHTaNBHBIN METO MTPOBEACHHS XpoMaTorpaduu MPEeArnoaraer:

a) UCTIOJIb30BaHME MPOSBUTENS; 0) UCIIOTH30BAHUE BHITECHUTEIIS;
B) OTCYTCTBHC NOTIOJIHUTCIILHBIX BCUICCTB, I‘) HUCITIOJIB30BAHUEC KUIKOI'O NOTJIOTUTECIIA.

12. XumMuueckue TpaHCIIOPTHBIE peaklny ObIBAIOT BU/A:

a) 00pa30BaHMs JETYUYUX COCTUHEHUH U MOCIEAYIOIETro TUCTIPOTIOPIIUOHUPOBAHHUS;

0) 00pa3oBaHUs COCTUHEHHM MOBBIIIICHHOW BAJICHTHOCTH U TEPMHUYECKOU TUCCOITHAITNH;

B) AMCCOLIMAIINY JIETYYUX COCAUHEHHUI U MOCIEAYIOMIETO TUCIPOTOPLIUOHUPOBAHHS;

I')00pa3oBaHus COCTMHECHUIN TTOHMKCHHON BaJICHTHOCTH M TIOCIIEAYIONIETO TUCITPOITOPIIMOHHPOBA-
HUS;
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13. Ecnu nuHuM conuayca U JUKBUYCa HA AUArpaMMe COCTOSIHUS JIBYXKOMIOHEHTHOM CHUCTEMBbI

HallpaBJICHbBI BHU3, TOrAA:

a) KO>1 u npumech noHWkaeT TeMIepaTypy IUIaBICHHS CUCTEMBI;
6) KO<I u mpuMech MOHWKAET TEMIIEPATYPY TUIABJICHHS CUCTEMBI,
B) KO>1 n npumMech NOBBIILIAET TEMIIEPATYPY ILIABICHUS CUCTEMBI;
r) KO<I u mpuMech MOBBIIIAET TEMIIEPATYPY TUIABICHHS CUCTEMBI.

14. Paznuumne MeXay paBHOBECHBIM M d(DPEKTUBHBIM KOAI(DPHUITMEHTAMU PACTIPEICIICHHS B MPO-

neccax Kpuctajuin3anuu CBA3aHO:

a) ¢ mpoueccamu 1uddy3un B KUAKOH daze;

0) ¢ BUIOM AMArpaMMBbl COCTOSIHUS IByXKOMIIOHEHTHOH CHCTEMBI;
B) C PABEHCTBOM TEMIIEPaTyp IUIABJICHUS KOMIIOHEHTOB CUCTEMBI;
T') C YaCTHYHBIM HCTIIAPEHUEM IIPUMECH.

15. IIpouecc 3akanku CTeKJa MpeaHa3HAYCH JIJIs:

a) yCTpaHEHUs! UIMEIOLUECS] OCTATOYHbBIX HANpPsHKEHUI;

0) UCKYCCTBEHHOTO CO3JIaHMsI B CTEKJIE PABHOMEPHO PACTIPEICICHHBIX HANPSHKCHU;
B) MOBBILICHUS IPO3PAYHOCTH CTEKIIA;

') CHUKEHHS NTPO3PAYHOCTH CTEKIIA.

16. BemecTBa, Ha3pIBaeMble KPACUTESIMH B IPOM3BOJCTBE CTEKOM MOIPA3ACIAIOTCS Ha:
a) MOJICKYJISIPHBIC U KOJJIOUTHBIE;

0) omasjaoBbIC U MOJIOYHBIC;

B) pu3HuUeCKue U XUMUYECKHE;

F) AKTHUBHBIC U HCAKTHUBHBIC.

17. Ilpu kakOM METOJIE MOTYYal0T KePaMUYECKYIO0 OTIMBKY C TOYHOW BHYTPEHHEH KOH(pUTypaim-

en?

a) HENIPEPHIBHOE JIUTHE;

0) HaMOpa)kKMBaHUE;

B) CJIMBHOE JIUTHE;

T') EHTPOOESIKHOE JTUTHE

18. Bbicokasi yuCTOTa MOBEPXHOCTH KEPAMHUUECKOTO W3JENHs JOCTUTAETCS MPH HCIOIb30BaHUU
MeToja:

a) JINThSI KOKUJIb;

0) IEHTPOOEIKHOTO JINTHS;
B) HAMOPa)KUBAHUS;

T) JTUTHsI MO JABJICHUEM.

19. XanpKoreHuTHBIMHM HAa3bIBAIOT CTEKJIA, 00pa30BaHHBIC U3:

a) ¢TOpHUIOB;
0) CECIICHUIOB;
B) OKCHUJIOB;
') HUTPUJIOB.
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20. Jlns coxpaHeHMsI LIBETA CTEKJIA IIPU €r0 U3rOTOBJICHUH (BapKe) IPUMEHSIOT:

a) BOCCTaHOBUTEIH;
0) DIymuTeny;

B) OKHCITUTEIH;

') OCBETJIUTEH.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
. OcHoBHBIE NIOHATHSA U onpeneneHus kypca TMMuH.
. [Iponieccel Temmonepenayu.
. Pacuer Harpesa Tei.
4. OcHOBBI KUHETHUKH TIpolieccoB Maccorepenaun (auddysus)
5. OcHOBHBIE 3aKOHBI Ta30IMHAMUKH. JIaMUHAPHBIN U TypOyIEeHTHBII PEXKUMBI.
6. SIBneHus nepeHoca B razax. /lunamuueckast 1 KHHEMaTH4eCKasl BI3KOCTb, B3aUMOIUPy3Hsl.
7. Aunamuyeckuit, 11 @y3uOHHBINA U TEIUIOBON NOIPAaHUYHBIE CIIOU.
8. Kimaccudukanus XxuMudeckux peakunii. PaBHoBecHe B XUMHUKO-TEXHOJIOTHUECKUX TPOIECCaXx.
9. KuneTtnka XMMH4E€CKUX IIPOLIECCOB.
10. O61mas xapakTepucTHKa YMCTOThI BeulecTBa. CrocoObl U3MENIbUYEHUS! U PACCEUBAHUS TBEPJIBIX

W N =

TeNl.

11. CopOrimonnsie nporiecchl. Ancopouws Jlenrmiopa.

12. CymHocTh HOHHOTO OOMEHa.

13. Xpomarorpadust. Tunsl xpomaTorpadguyecKkux NpoIeccoB.

14. IIpoueccsl )KUIKOCTHOM KCTPAKLIUN

15. IlpuHiun ouncTky KpucTamn3anueil. PaBHoBecHbIN 1 3QpekTuBHBIN K03(hPULIMEHT pacmpe-
JEJICHUS.

16. Ileperonka yepes ra3oByio (asy.

17. Ouncrka BemecTs ¢ MOMOUIbI0 XUMUYECKHUX TPAHCIIOPTHBIX PEAKLIUM.

18. DIeKTpOXUMHUYECKIE METOBI OUHMCTKH.

19. O6pazoBaHye KPUCTATMYECKUX 3apOJIbILIEH U CTEKJIOBAaHUE.

20. ['oMoreHHOE U TeTEePOTEHHOE 3apOKIEeHHE IIEHTPOB HOBOM (Da3sl.

21. O61mue 3aKOHOMEPHOCTH POCTa KPUCTAILIOB. [10CII0MHBIN 1 HOPMaIbHBIM POCT KPUCTAIIIOB.

22. Ilony4yeHue KpUCTaIIOB U3 TBEPAOH (a3bl.

23. Ilony4yeHue KpUCTaLIOB U3 PaCIlIaBOB.

24. BplpanyBaHue KpUCTAJJIOB U3 Ta30BOM (a3bl.

25. [lomyyenne npopUIbHBIX MOHOKPHCTAJIIIOB.

26. DnuTakcuallbHbIE MPOLECChl. DNUTAKCHS KPEMHUS.

27. PacipeneneHne NpuMeECH B BbIpAIIMBAEMbIX KpHcTaiuiax. PakTopsl, BIUAIOIIME HA HEOIHO-
POIHOCTD pacrpeesieH!s] IPUMEcH B KpUCTalIax.

28. MeTropl 0Iy4eHUs: OJHOPOJHO JIETUPOBAHHBIX KPUCTAIIOB

29. CtpoeHue 1 CBOMCTBA CTEKOIL.

30. ITomy4yeHne CTEKIOKPUCTAIUIMYECKUX MaTepUaioB (CUTAIIbI).

31. CrpoeHue u COCTaB KEPAMUIECKUX MATEPUAJIOB.

32. Crioco6sl opMOBaHMS 3arOTOBOK KEPAMHUYECKUX U3/ICTHUI.

14.1.3. Tembl KOHTPOJILHBIX padoT
1. OcHOBHBIE MPOLIECCHI B TETEPOreHHBIX XUMUKO-TEXHOJIOTHYECKUX CUCTEMAX
2. Ilpouecchl pa3zeneHus BEIECTB, KNHETUKA POCTa KPUCTAJLIIOB
3. IlonyueHue 1 CBOMCTBA JUIIEKTPUUECKUX MaTepHalOB

14.1.4. Tembl OnIPOCOB HA 3aAHATHSAX
- OcHoBHBIE TPOOIEMBI U 3a7aul Kypca. OcHOBHEIE omnpenenenus. Kiaccudukanus TexHonornye-
CKUX MpoueccoB. O0mas knaccudukanys MaTepralioB 10 COCTaBy CBOMCTBAM M TEXHUYECKOMY HazHaye-
HUIO
- Macco- u Terionepenaya B HEMOJABMKHOM cpefie. TemonpoBogHOCT. TeMIoBoOe U3ITyYEHHE.
KonBekuus. OCHOBBI KMHETHKH MPOLIECCOB Maccomepenaud. DnekrponepeHoc. llepenoc Bemie-
CTBa B BaKkyyMe. SIBieHus Ha rpanune pasaena ¢as3. OcHOBBI ra3oluHaMUKU. JuHaMu4ecKkas 1 KHHeMaTH -
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yeckast BA3KOCTb BemiecTBa. JJunamudeckuit, 1udQy3noHHbIN 1 TEIIOBON MOrpaHUYHBIE CIIOU.

- Knaccudukanus xumuyeckux peakuuil. PaBHOBecue B XMMHUKO-TEXHOJIOTUYECKUX TMpoOIieccax.
KuneTrnka XuMH4EeCKUX TIPOLIECCOB

- Croco0Obl M3MENBUCHHSI U pacceUBaHUs TBEpAbIX Tesl. O0Inas xapaKTepUCTHKa YUCTOTHI Belle-
ctBa. CopbumonHsle nporeccsl. CymHOCTh HOHHOTO oOMeHa. XpomaTorpadus. Ilpomecchl KUIKOCTHOM
skcTpakuuu. [IpuHImn ounctku KpucTtamsamnuei. [leperonka uepes razoByto ¢azy. OuncTka BEIIecTB ¢
IIOMOIIIbI0 XUMUYECKUX TPAHCIOPTHBIX PEAKLUNA. DIEKTPOXUMUYECKUE METOABI Pa3/EIeHNUs U OUUCTKHU.
Hpyrue meTobl

- OOpazoBaHue KPUCTAJUIMYECKUX 3apojbllieii U creknoBaHue. [loBepXHOCTHAsS KMHETHKA pOCTa
KpHUCTa/UIoOB. BiusiHue npumeceil Ha Mpouecchl pocTta KpUcTaioB. [loydyeHrne KpUCTaaioB U3 KUIKOMH,
napoBoi U TBepAoi ¢a3. MeTos BHITATMBAaHUS KPUCTAJUIOB U3 pacijiaBoB. MeTo/ 30HHOM 1aBKu. Bripa-
[IMBaHHE KPUCTAJUIOB U3 pacTBOpoB. llomyueHune nmpoduibHBIX MOHOKPHCTAUIOB. Pa3HOBHIHOCTH MU -
TaKCHUAJIbHBIX MPOLIECCOB. DMUTAKCUS KPEMHUS

- Pagnanmonnoe nerupoBanue. Kpucramnmsanus pacmiiaBa, cO-AE€pKALIEro JETHPYIOIIYIO MpH-
Mmech. Pacnipenenenue npumeceii B BelpanBaeMbix kpuctaiax. Koaddunuent pacnpenenenus npume-
cu. MeTozapl moJydeHHsI OAHOPOIHO JIETUPOBAHHBIX KPUCTAJLIOB. Pacuer pacnpeneneHuss npuMecen mpu
Ipoleccax Kpucramumsanui. MeTosbl BBIpaBHUBaHHS COCTaBa KPUCTAIIIIOB

- Ctpoenue, cBoiicTBa U BUABI cTeKo. [lonydenune cuinmkatHbix cTekon. [lomydeHue cTeknokpu-
cTajmmdyeckux MarepuanoB. Cutaisl. CTpOeHHE U COCTaB KEPAMUYECKUX MaTepHalloB. 3aKOHOMEPHOCTH
nporuecca (opMOBaHMs 3aTOTOBOK KepaMudecKux uzaenuii. [lonumepHbie koMno3unuu

14.1.5. Tembl HHAMBUAYAJIBbHBIX 321aHUI

1. Pacyer HarpeBa MoJIyIpOBOJAHUKOBBIX MAaTEPUANIOB MICXOAHbIE TaHHBIE:

Marepuan uznenus U nmapaMeTpbl TEIUIOBOW CHUCTEMbl yKa3aHbl B Tabmuie. JlJii «MacCUBHOIO»
TeNa eIJIOBOCIIPUHUMAIOIIEH ABIIETCSA LMIMHIPUYECKAs MOBEPXHOCTb. [ «TOHKOro» Tena TeraoBoC-
MPUHUMAIOLLEH SBJISIETCS IIJIOCKAsi IOBEPXHOCTD.

Bonpocsl, nomnexaiue pazpadoTke:

a) aHAJIM3 TETUIOBOM CUCTEMBI;

0) mocieioBaTeNbHbIN pacyeT HarpeBa Tejla ¢ y4eTOM TeMIEepaTypHBIX 3aBUCUMOCTEH KOA(phHLy-
eHTa TeronpoBoaHocTH (A) u TemtoeMkocTu (C);

B) rpaduyeckoe npecTaBieHHe Pe3yJIbTaTOB pacyeTa (Il «KMaCCUBHOIO» TeJla pAaCCUMTHIBACTCS

HarpeB MOBEPXHOCTHU, HATPEB BJIOJIb OCH LIMJIMHAPUYECKOro Tena u pazHocTtsh T u TII).

2. Pacder ruipoqMHAMUYECKUX [TApaMETPOB

PaccuurtaTh TONMIMHY AMHAMUYECKOrO, AMPPY3MOHHOTO U TEIJIOBOIO MOTPAHUYHBIX CJIOEB, BO3-
HUKAIOIUX Yy TIOBEPXHOCTH IOUIOKKH B IIPOLIECCE €€ TPABJICHUS B [IapOra30BOM CMECH, COAep Kallel Mo-
TSIpHYIO 10110 X KommoHeHTa B B BemectBe A. Temmneparypa npornecca T. CKOpOCTh IBHXKEHHUS TapoTras3o-
BOM CMecH IpH TemIeparype mnpoiecca uco. PaccunThIBaloTCsl BHELIHME THApOoUHaMudeckas u auddy-
3uoHHas 3a1aud. (Iloctpouts Ha 0JHOM rpaduke 3aBUCUMOCTH TONIIMH JUHAMHYECKOro, 1uhdy3noHHO-
IO ¥ TEMJIOBOTO IIOTPaHNYHBIX CJI0€B B MHTEpBae oT 0 10 3 m).

3.Pacuer paBHOBeCHOI KOHIIEHTpauuu PaccunTarh paBHOBECHYIO KOHIIEHTpaiuio BemecTtBa C B
cucreme A+B <> C+D npu usBecTHON KOHCTaHTE paBHOBecus Kp.

14.1.6. Bonipochl 111 IOATOTOBKH K NMPAKTHYECKUM 3aHATHAM, CEMUHApPaM
Pacuet k03 duiineHToB THHAMUYECKON, KHHEMAaTUYeCKON BSI3KOCTH U B3auMoauddy3uu. I'azoau-
HaMHKa B TpyOuaToMm peakrope. JJunamudeckuid, 1udQy3noHHBIN 1 TEIIOBON MOrpaHUYHBIE CIIOH.
Kunetnka rereporeHHbIX mpoiieccoB. CopOIMOHHBIE TIPOIIECCHI
[Teperonka yepes razoByto (hazy. JKuakocTHass SKCTPAKITUS
@®a30BbIe paBHOBECHS B pacIiaBax. JNMUTAKCUAIbHBIE POLIECCHI
Pacnpenenenue npumeceit B BeIpalliuBaeMbIX KpUCTaIax

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st munr ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TeJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuiie 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOThI

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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