Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHbopmauus 0 BAdAeNbLE:

®W1O: Ucaes Uropb MaromepoBuy

[lomxkHocTb: MpopekTop no 6e30nacHOCTM U 06LwMM BONpOCaMm
Nara nonmcanms: 30 MefiepHibade rocyrapcTBeHHOe aBTOHOMHOE 00pa30BaTe/IbHOE YUpeKIeHHe
YHUKanbHbIA NPOrpamMMHbIA KNtou: BBICIIEr0 00pa3oBaHus

d7a26b%e8cal > fiaiifbria i fbli HC e n0BaTE b CKMIl TeXHOTOrHYecKHii yanBepenTer «MUCHC»

PabGouas mporpamMmma AUCIUTUIMHBI (MO JIs)

3aKOHOMEPHOCTH, MEXaHU3MBbI M METO/IbI
AUATHOCTUKHM npoueccoB ropenusi B CBC-cucremax

3akperieHa 3a HoApa3elIeHueM Kadenpa mopomkoBoit MeTatyprun v GyHKIMOHATBHBIX TTOKPBITHIH
Hamnpasnenue noarotroBku 22.04.02 METAJJIYPTUA
[Tpoduns ITopolukoBbIe 1 aJUINTUBHBIC TEXHOJIOTHH CUHTE3a (DYHKINOHAIEHBIX MaTEPHAIOB U
HOKPBITHH
Ksamuduxarnms Maructp
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OO0mmast TPyA0EeMKOCTh 6 3ET
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Pabouas mporpamma

33KOHOMepl—[0CTI/l, MeEXaHU3MbI H METOAbI TUATHOCTUKHU IPOLECCOB rOpeHUsd B CBC-cucremax

Pazpaborana B coorBercTBrm ¢ OC BO:

CaMOoCTOSTeNFHO yCTaHABIMBASMBIH 00pa30BaTENIbHBIN CTAaHAAPT BBICIIEro 00pa3oBaHus - MarucTpatypa denepansHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30oBaTelbHOE YUpexkIeHHE BhICIIero oOpa3oBanust « HalmoHanbHBIN HCCIe0BATENbCKUN
texHojoruueckuii yausepcurer «MUCuCy» mno Hanpasnenuto noarorosku 22.04.02 METAJIJIYPI'MA (mpuxkas ot 05.03.2020 r. Ne
95 0.8.)

CocrapiieHa Ha OCHOBaHUH yqe6H0r0 ImIaHa:

22.04.02 Metaytyprus, 22.04.02-MMT-22-4.plx I[ToponikoBbie U aAJUTHBHBIC TEXHOJIOTHH CHHTE3a (OYHKITHOHATEHBIX
MaTEepPHUAIIOB U NMOKPBITUIL, yTBepxkAeHHOro YueHblM coeToM PI'AOY BO HUTY "MUCuC" B cocrase coorsercTByrouieir OITOIT
BO 22.09.2022, mpoTtokon Ne 8-22

YrBepxaena B coctase OIIOIT BO:

22.04.02 Mertamtyprusi, I[IopoIkoBEIe B aANTHBHBIC TEXHOJIOTHH CHHTE3a (DYHKIMOHATIBHBIX MaTePHUAJIOB M TOKPBITHIH,
yTBep)kaeHHol YueHsiM coBetoM PI'TAOY BO HUTY "MUCuC" 22.09.2022, npotokoin Ne §8-22

Pabouast mporpamma oj00peHa Ha 3aceaHuu

Kadenpa nopomkosoii MeTa/Lu1lypruu 4 (pyHKIHOHAJILHBIX IOKPBITHI

[Iporokoxn ot 28.03.2022 r., Nel12

PyxoBomurens noxpasaenenus JleanioB Esrennit AsekcannpoBuy



1. HEJIX OCBOEHUA

1.1 | Lleas ocBOGHMS TUCIUIUIMHBL: HAYYHTh CTYCHTOB HAYYHBIM OCHOBAM CaMOPACIIPOCTPAHSIOIIET0Cs
BbICOKOTeMIIepaTypHoro cunte3a (CBC) Heoprannueckux MaTepualioB, Kak HePCIIEeKTUBHOTO METOAA MOTYUYEHUS HOBBIX
KOMITO3UIIMOHHBIX, KEPAMUUECKNX, THTEPMETAIUINHBIX U IPYTHX MaTepUaloB ISl Pa3IMdHbIX OTpacieil COBpEMEHHOM
TEXHUKH.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Baox OIT: b1.B

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.2 JucuuIuInHbL (MOLY/14) U NIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOM JMCUMILINHBI (MOAY/Is1) HE00X0AMMO KAK
npeauecTByoniee:

221 AITUTUBHBIE TEXHOJOTUH

2.2.2 |Hay4Ho-uccienoBaTenabcKas IpakTuka

223 HOPOHIKOBBIC KOHCTPYKIMOHHBIC MaTCpHAJIbL O6HleMaIHI/IHOCTp0PITeJIBHOFO 1 CIICHHAJIbHOI'O Ha3HAYCHUA

224 COBpeMCHHLIe MCTOABI MCTAJLUTYPTHUH, MAIIKMHOCTPOCHHUA U MAaTCPUATTOBCACHU

2.2.5 |Teopernueckue OCHOBBI IIPECCOBAHHUS U CIIEKAHUS

2.2.6 |3ammra MHTEIICKTYaIbHON COOCTBEHHOCTH

2.2.7 MaTepI/IaJ'IOBCZ[eHI/IC B aAIUTUBHBIX TEXHOJIOTHUAX

2.2.8 |ITopoIkoBbIe MaTepHAIBI C OCOOBIMH CBOWCTBAMHU

2.2.9 | CoBpeMeHHBIE METO/IBI (HOPMOBAHHMS TOPOIIKOBBIX MaTEPHATIOB

2.2.10 | Teopernyeckne OCHOBBI IPOYHOCTH TBEPIBIX CIIJIABOB

2.2.11 | ®u3UKO-XUMUS KOMIIO3UIIMOHHBIX MaTepHUaIoB

2.2.12 |IloaroToBKa K Mpoleaype 3alUThl U 3aIUTa BBITYCKHOM KBATU(PHUKATUOHHON paboThI

2.2.13 | IlpenoumiaoMHast MpaKkTHKa

2.2.14 |Mertoasl aTTecTalli HAHOCTPYKTYPHBIX IIOBEPXHOCTEH

2.2.15 |IIpomeccst CBC kak OCHOBBI CHHTE3a HEOPTAHUYECKIUX MAaTEPHAIOB

2.2.16 |HayuHble 1 TEXHOJIOTHYECKHUE IPUHIINIIBI HAHECCHHUS ITOKPBITHH MeTOJaMU (PU3NIECKOT0 M XUMHYIECKOTO OCAXKICHHS

2.2.17 |OGecneueHne eqMHCTBA N3MEPEHHS TPHOOTOTHIECKIX H MEXaHIMUECKIX CBOHCTB

2.2.18 | Teoperuyeckue OCHOBBI IOJIyUYEHHUsI HAHOCTPYKTYPHBIX IIOBEPXHOCTEN

2.2.19 | TexHosorus nojy4yeHus: HEOPraHU4ecKUx Marepuanos MerogamMu CBC u ux npuMeHeHue

3. PE3YJIbTATBI OBYUYEHUS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

OIIK-1: Cnoco6eH pemiaTh MPOU3BOACTBEHHbIE U (HJIH) HCCIEA0BATEIBCKAE 321a4H, HA OCHOBe (pyHIaMEHTAILHBIX 3HAHMIA,
3HAHMI B MEKIMCIUITHHAPHBIX 00J1aCTAX B 00J1aCTH METAJLJIYPTrUH

3HaTh:

OIIK-1-34 3akOHOMEPHOCTH U MEXaHH3MBI (pa30- U CTPYKTYPOOOPa30BaHUS MIPU CUHTE3E PA3TUYHBIX MaTCPHAIOB B PEIKUME
TOpEHHS

IIK-3: Cnioco6eH aHATH3UPOBATDH Pe3yIbTaThl IKCIEPUMEHTA, BHIOUPATH METObI HCCJIET0BAHN, (OPMUPOBATH HOBBIE
HAIIPABJICHUA HCCIeJOBAHUI, ONPeessITh c(hepbl IPUMEHEHHUs Pe3yJIbTATOB HCCIeJ0BAHUI

3HaTh:

[TK-3-31 Merobl aHaIM3a U CTATUCTUYECKOM 00pabOTKHM JTaHHBIX

ITK-4: Cnioco0en pa3padaTbiBaTh TeXHOJIOrHYeCKHe MPOLECChI 0JIy4eHUs NOPOLIKOB, IOPOLIKOBbIX, KOMIIO3ULMOHHBIX
MaTepHAaJoB, MOKPBITUI U YIPABJIATL UMHU, IPOBOAUTHL UX AHAJIN3 /15 BHIOOPA Mep U CPEACTB YIPaBJIeHUS Ka4ecTBOM
MPOAYKIINH

3HaTh:

ITIK-4-31 OcHoBHuble TexHONOTHYeckue TUIBl CBC- mportieccoB

OIIK-1: CnocofeH peliaTh NPOM3BOACTBEHHbIE U (WJIH) HCCIEA0BATEIbCKHE 321241, HA OCHOBe ()yHIaMEHTAILHBIX 3HAHMIA,
3HAHUI B MEKIHCIUMIMHAPHBIX 00JIACTAX B 00J1aCTH METAJLIYPIrHH

3HaTh:

OIIK-1-31 obmryro xapakrepucTuky npoueccoB CBC, THIIBI XUMUYECKUX peakUuil 1 OCHOBHBIE Kiacchl mpoaykroB CBC

OIIK-1-32 0coGeHHOCTH, 3aKOHOMEPHOCTH M MEXaHI3MBI IIPOIIecCOB TopeHus B pa3mnaHelx CBC cuctemax




OIIK-1-33 cTpyKTypy BOIHBI TOPEHUS, TeMIepaTypHbIe PO, TepMOIHHAMUKY U kuHeTuKy CBC mponeccos

OIIK-2: CnocobeH pa3padaTbiBaTh HAYYHO-TEXHHMYECKYI0, IPOEKTHYIO U CJIY;KeOHYIO JOKYMEHTALMIO, 0()OPMJISTH HAYYHO-
TeXHHYeCKHe 0TYeThI, 0030PbI, My0JIHKALMH, PElleH3HH, IPOEKTHPOBATH H Pa3padaTbiBaTh NMPOAYKIHUIO, POLECCH H
CHCTEeMBI B YCI0BHSX HEONPeAeJTeHHOCTH U a1bTEPHATHBHBIX PellleHN i B MeKIUCHUILTHHAPHBIX 00J1aCTAX

Ymerb:

OIIK-2-Y2 ucnonab30BaTh HOPMAaTUBHbBIE JOKYMEHTHI B CBOEH 1€ TEILHOCTH

OIIK-2-Y1 odopmisaTs 0030pBI HAYIHO-TEXHUIECKOW HH(OPMAIHK B COOTBETCTBUH C 33Ja4aMH HCCIICJOBaHUI

OIIK-1: Cnoco6en pemath NPOM3BOACTBEHHBIE H (HJIN) UCCIe0BaTeIbCKHE 321a49H, HA OCHOBe (PYHIaMeHTAJbHBIX 3HAHMIA,
3HAHUI B MEeKTHCIUIIINHAPHBIX 00J1ACTAX B 00,1aCTH MeTAJLTYPIrHH

YMmerb:

OIIK-1-Y2 ocymiecTBIATh UCCIEIOBAHHUS MEXaHU3MOB (ha30- U CTPYKTYpOoOOpa30BaHus IPH CUHTE3E Pa3IMYHBIX MAaTepPHaIoB B
peXUMe TOPEHUs ¥ aHATM3UPOBATh ITOJIyYCHHBIE PE3YIbTAThI

OIIK-1-Y1 cTpouTs 1 aHaIM3UPOBATh 3aBUCUMOCTHU TEMIIEPATYPhl U CKOPOCTH I'OpeHHsI OT HadalbHbIX ycsoBuil CBC- npouecca,
BBIMIOJTHATH PAcdeT aAnabaTHIECKUX TeMIepaTyp TOPEHHs

ITK-4: Cnioco0en pa3padaTbiBaTh TeXHOJIOITHYeCKHe NPOLECChI 0J1y4eHUs HOPOLIKOB, IOPOIIKOBbIX, KOMIIO3ULMOHHBIX
MAaTepHAaJIoB, NOKPBLITUI U YIPABJIATL UMHU, IPOBOAUTHL UX AHAJIN3 A5 BHIOOPA Mep U CPEICTB YIPaBJIeHUs Ka4ecTBOM
MPOAYKIINH

YMmerb:

[1K-4-¥Y'1 OnuceIBaTh ¥ aHAIU3UPOBATH TEXHOIOTHUECKIE CXEMBI IIPOM3BOACTBA PA3IMYHBIX MaTepuanos Merogom CBC,
COIIOCTABJIATH MPEUMYILECTBA U HEIOCTATKH, OTPAHUYEHHUS U NIEPCIEKTHBBI BO3MOXHBIX BAPUAHTOB

IK-2: CiocoGeH MpoBOIUTH AHAJIN3 U TEOPETHYECKH 00001aTh HAYYHbIE TaHHBIE B COOTBETCTBHH C 3aJa4aMHU
HCCJIEIOBAHNS, N3Y9aTh HAYTHO-TeXHNYECKYI0 HHPOpManuio, popMHPOBATH MPOrPaMMBI HCCIeA0BAHMI

YMmerb:

[IK-2-VY1 IloaOupaTe 1 aHATU3UPOBATh HAYYHO-TEXHUYECKYIO0 HH(POPMAIIHIO B COOTBETCTBHUH C 33/1a4aMHU HCCIIEOBAHHMA

IIK-4: Cnioco6eH pa3padaThIBaTh TEXHOJOTHYECKHUE MPOLECCHI MOJYy4YEeHHS MOPOIIKOB, MOPOIIKOBBIX, KOMIIO3HIHOHHBIX
MaTepuaJioB, HOKpLITl/lﬁ U YIPABJATH UMHU, IPOBOAUTDH UX AaHAJIMU3 JIJIA Buﬁopa MeEp U CPEICTB YIIPABJACHUA KAYE€CTBOM
NMPOAYKIIMH

Baanernb:

I1K-4-B1 Bnazners HaBbIKaMU OJIYYEHUS pa3IMYHbIX MaTepHaIOB C IPUMEHEHUEM PA3JIMUHBIX TexHoIorudeckux tunos CBC
npouecca

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIM) HCCIEI0BaTEIbCKHE 32124, HA 0CHOBE (pyHAaMeHTAJbHBIX 3HAHMIA,
3HAHUI B MEKTHCIUNIHHAPHBIX 00JIACTAX B 00J1aCTH METAJLIYPIrHA

Baanernb:

OIIK-1-B1 HaBbIKamMy B 00J1aCTH XUMHUH JUIS pacdeTa COCTABOB PEAKIIMOHHBIX CMecer

OIIK-1-B2 HaBbIKaMH OIICHKM MaKpOKMHETHYECKUX IapaMeTpoB Ipoliecca ropeHus s pasnnyabix CBC- cucrem

OIIK-1-B3 Bnagers MeToIMKaMu aHaJk3a MEXaHU3MOB ()a30- M CTPYKTypooOpa3zoBanus paznmaHbeix CBC- maTepuasioB B BOHE
TOpeHus

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Pazgen 1. O0masn
XapaKTepUCTHKA U
Hay4HbIE 0CHOBBI
npoueccos CBC

1.1 HcTopus oTKpbITHS U 1 2 OIIK-1-31 J1.1
pazButust meroga CBC. JI1.2J12.2
OO011as xapakTepucTuka 21

nporeccoB CBC. /Jlex/




1.2

Tunel XUMHUYECKUX peaKIi

M OCHOBHBIE KJIACCHI
npoaykros B CBC.
OCo0eHHOCTH MTPOLIECCOB
0e3ra3oBoOro, MajJora3oBoro u
(DUIBTPAIMOHHOTO TOPEHHUSI, a
TalKe METAIOTEPMUIECKOTO
BoccTaHoBieHus. /JIex/

OIIK-1-31
OIIK-1-32

J1.1
JI1.2J12.2
€|

1.3

CTpyKTypa BOJIHBI IPH
6e3ra30BOM rOpCHHH.
DneMeHTapHbIe
TeMIepaTypHbie mpodumu
BOJIHBI ropenust. [llupokue n
y3KHe 30HBI TOPEHHUSI.
B3auMocBsI3b TeMIepaTypsl U
CKOPOCTH I'OPEHHUS.
Konrtponbnas padora Ne

1. /Jlex/

OIIK-1-31
OIIK-1-33

J1.1
JI1.2J12.2
Ol

KM1

1.4

Pacuer cocraBoB
peaKIMOHHBIX CMECEH B IBYX
M MHOTOKOMIIOHEHTHBIX
cucremax. /IIp/

OIIK-1-Bl1

J1.2

P1

1.5

Pacuer agunabaTnyecKkoi
TEMIIEPATYPBI TOPEHUS U
PaBHOBECHOTO (ha3zoBOro
COCTaBa IMPOIYKTOB
cunresa. /I1p/

OIIK-1-V1
OIIK-1-B2

JI1.2J712.2
€]

P2

1.6

IToaroroBka k IpakTU4ECKUM
3aHsTUAM. [ToaroToBka k
KOHTPOJIBHOH pabore.
BrinonHenne KypcoBoro
npoekra. /Cp/

40

OIIK-1-33
OIIK-1-34
OIIK-2-Y1
OIIK-2-Y2 IIK
-2-V1

J1.1
JI1.2J12.1
2.2
o1

Pa3gen 2. Tepmoannamuka
u kuHetuka CBC
MPOLIECCOB.
JKCIepUMeHTAIbHbIE
METOJBI HCCJIeIOBaHUS

2.1

Tepmoannamuka CBC
nporieccoB. Pacuer
annabaTHYIeCKuX TEMIEPaTyp
ropeHus. 3aKOHOMEPHOCTH
TOPEHUS IS PA3TUIHBIX
cucreM. /Jlex/

OIIK-1-32
OIIK-1-33
OIIK-1-Y1

J1.1
JI1.2J12.1
€|

2.2

Kunernka CBC- npoueccos.
3aBUCUMOCTBH CKOPOCTH
XUMHUYECKOH pPEaKUuH OT
Temrepatypsl. Kunernaeckne
3aKOHBI, UX (PU3UKO-
XUMHYECKOe O0OBSICHEHHE U
BIIMSTHHE HA CTPYKTYPY
BOJIHEI Topenus. /JIex/

OIIK-1-32
OIIK-1-33
OIIK-1-34
OIIK-1-V1
OIIK-1-B2

Jd1.1
JI1.2J12.1
Ol

23

DKCHepuMeHTalbHbIE
METOABI UCCIIEJOBAHMS
kuHeTuku ropenus npu CBC.
DddexruBnas srEprust
aKTHBAIMY Nporiecca
ropeHus. MexaHn3Mbl
mporecca ropeHusI.
KonrponsHas pabora Ne

2. /Jlex/

OIIK-1-32
OIIK-1-33
OIIK-1-B2

J1.1
JI1.2J12.1
Ol

KM2




24 W3mMepeHne KUHETUYECKUX 3 OIIK-1-Y1 JI1.2712.2 P3

XapaKTEepUCTHUK Mpoliecca OIIK-1-B2 IIK-
TOPEHUS PEAKIIMOHHBIX 3-31
cmeceil. [loctpoenue

3aBMCHUMOCTEH TeMIepaTypsl,

CKOPOCTH TOPEHUS U
(ha3zoBOTO CocTaBa MPOIYKTOB
XUMHUYECKUX PeaKuuil oT
HayvanbHbIX ycsoBuid CBC
(cocTaB peakiMOHHOMN CMecH,
HadaibHas TeMIeparypa
nporecca). /IIp/

2.5 [ToaroroBka K MpaKTHYECKUM 48 OIIK-1-32 JI1.1
3ansaTusAM. [loaroroska x OIIK-1-33 JI1.2J12.1J12.
KOHTPOJIEHOU padoTe. OIIK-1-Y1 2
BrinonHneHne KypcoBoro OIIK-1-B2 21
mpoekra. /Cp/ OIIK-2-V1

OIIK-2-Y2 [IK
-3-31
Paznen 3. IIpoueccs! ¢a3so-
H CTPYKTYPOOOpa30BaHusl
npu CBC.
JKCcepuMeHTAIbHbIE
MeTO/Ibl IUATHOCTHKH.

3.1 dopMupoBaHuEe MaKpo- U 2 OIIK-1-32 JI.1
MHKPOCTPYKTYPBI ITPOTYKTOB OIIK-1-34 JI1.2J12.1
CHHTE3a B BOJIHE TOPEHUS. OIIK-1-V2 21
[lepBu4HOE U BTOPUYHOE OIIK-1-B3
CTPYKTYpOOOpa3oBaHue B
JIByX © MHOTOKOMTIOHEHTHBIX
cucremax. /Jlex/

32 DKCnepuMeHTalbHbIE 2 OIIK-1-32 JI.1 KM3
METO/JIbl TUAaTrHOCTHKH OIIK-1-34 JI1.2J12.1
poIieccoB (HOPMHUPOBAHUS OIIK-1-V2 21
KpPUCTAJUIMYECKON CTPYKTYPBI OIIK-1-B3
MIPOAYKTOB CUHTE3a MIPU
CBC. 3akanka ppoHTa
TOPEHUS U JUHAMHYECKAS
peHTreHorpadus.

KonrpomabHas pabota Ne
3. [Jlex/

33 CraTuyeckue u 3 OIIK-1-32 JI1.1 JI11.2 P4
JIUHAMHUYECKUE METO/IbI OIIK-1-34 21
JIMATHOCTHUKH MPOLIECCOB OIIK-1-¥Y2
(dhopmupoBaHus OIIK-1-B3 TIK-
KpPHUCTAJUIMYECKON CTPYKTYPBI 3-31
CBC- maTepuanoB. 3akaiaka
(poHTa rOpeHHs U
JUHAMAYIECKast
pentrerorpadus /IIp/

34 [ToaroroBka K MpakTUYECKUM 48 OIIK-1-32 J1.1
3ansTusM. [loaroroska k OIIK-1-34 JI1.2J12.1
KOHTPOJILHOW padoTe. OIIK-1-Y2 J2.2
BrlinonHeHue KypcoBoro OIIK-1-B3 21
npoekra. /Cp/ OIIK-2-V1

OIIK-2-Y2 [IK
-3-31
Pasnea 4. Texnosornueckue
Tunbsl npouecco CBC

4.1 TeXHOIOTHYECKHE TUTIBI 2 TIK-4-31 T1K-4- JI1.1
nipouieccoB CBC u ux VY1 IIK-4-B1 JI1.2J12.1
IIPUMEHEHUE B OTpACIsIX 22
COBPEMEHHOMI €

MPOMBIIITICHHOCTH. /JIeK/




4.2 TexHonorus cunooro CBC- 1 2 OIIK-1-31 JI.1 P6
KOMITAKTUPOBAHUS JUIS OIIK-1-34 JI1.2J12.1
MOJTYYEHUS OIIK-2-V1 J2.2
KOHCOJIMJIUPOBAaHHBIX OIIK-2-Y2 [IK 21
KepaMHUYECKUX MaTepHajIoB. -2-Y1 IIK-4-31
3ammra KypcoBoro
npoexkra. /JIex/
43 TexHoIOrUYeCKUEe TUIIBI 1 2 TIK-4-31 T1IK-4- JI1.1 P5
nporneccoB CBC. Cumnosoe V1 I1IK-4-B1 JI1.2J12.1
CBC- xoMIakTUpOBaHHE KaK 2.2
METOJ JJIS OJTy4YEHUS €]
KEepaMHUYECKUX MaTEePHAJIOB.
BnusiHue oCHOBHBIX
TEXHOJIOTUYCCKUX PEKUMOB
Ha cBOiicTBa
CHUHTE3UPOBAaHHBIX
MaTepuainos. /TIp/
4.4 [ToaroroBka K MpakTUYECKUM 1 48 OIIK-2-V1 J.1
3aHATUAM. BrimomHenne OIIK-2-Y2 IIK JI1.2J12.1
KypcoBoro npoekra. /Cp/ -2-Y1 IIK-4-31 2.2
[IK-4-V1 IIK-4 21
-B1
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsI padoTa, TeCT, KOJJIOKBUYM, IK3aMeH M T.I1), BONPOCHI A5
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KonTtponsHoe r;};m;ef;eoMHe B
KM MepOTIpUATHE I prl OIPOCHI AJIsl TOATOTOBKU
KOMITETCHITUI
KM1 KonTposnbHas OIIK-1-31 1. 3anumuTe B 00I1EeM BUJE ypaBHEHHUE, XapaKTepU3yIoLee

padota Ne 1 "O6mias
XapaKTePUCTUKA H
HAY4YHBIC OCHOBBI
npouecco CBC"

xumuyeckue peakiuu npu CBC.

2. [lepeuncnure OCHOBHBIE TUIIBI XUMUYecKkuX peakuuid mpu CBC.

3. Ha3oBuTe OCHOBHBIE KIIaCChl IPOIYKTOB MoiydaeMbix MeTogoM CBC.
4. OxapaxkrepusyiTe 0OLIME€ MOMEHTHI U PA3IHUMs MEXKy TOPEHUEM U
CBC.

5. HazoBute ocHOBHBIE TpenmyInecTsa nporeccoB CBC B cpaBHeHnH ¢
JPYTHMHU METOJAMH.

6. OrmuImmTe TEIIOBOH MEXaHU3M pacIpoCTpaHeHU (PPOHTA TOPEHHS.
7. Ilepeunciaute OCHOBHBIE CIIOCOOBI HHUITMMPOBAHUS BOJIHBI TOPEHHS.
8. OxapakrepusyiTe mpolecc ropeHus B 0e3ra3oBbIX 1 MaJIOTa30BbIX
cHcTeMax.

9. Oxapakrepu3yiTe Mporecc TopeHus B GUITPAIUOHHBIX CUCTEMAX.
10. Ha3oBuTe OCHOBHOI KpUTEepuii Ipu KOTOPOM B Ipoliecce
(DMIBTPAIIMOHHOTO TOPEHUSI JOCTUIACTCSl MAKCUMAJIbHasl CTETICHb
XHMHYECKOTO ITPEBPAIICHHUS.

11. Oxapaxrepu3syiite mporecc ropeHus: B METaNIOTEPMUYECKUX
cucTeMax (TepMHTHOTO TUIa). B ueM coCcTOUT mpHHIMNUAIBHOE
OTJHMYHE OT APYTUX CHCTEM.




KM2

Konrponsnas
pabdota Ne 2
"TepMouHaMuKa U
kuHeTnka CBC
MPOLIECCOB.
OKcrepUMEHTaIbHBI
€ METO/BI
HuccnenoBanusg”

OIIK-1-32;0I1K-1-
33;0I1K-1-B2

1. KaxoBo OCHOBHOE yCIIOBHE aJHa0aTHYHOCTH IIPOIecca TOPEHusI.

2. Hanumure ypaBHeHUe Ui pacyeTa aanabaTUYeCKoil TeMIepaTypsl
TOPEHUs B YIPOLIEHHOM BUJE.

3. Kaxum o6pa3oM agmabaTiudeckast TeMIepaTypa FOpeHHs 3aBUCHT OT
KOJIMYECTBa TEIIa, BBLAENSAIOIIETr0oCs IPU TOPEHUH U TEIII0EMKOCTH
HNpPOIYKTOB CHHTE3A.

4. Hanumure ypaBHEHHE 3aBUCIMOCTH CKOPOCTU T'OPEHUsI OT
TeMIIepaTypbl TOPEHUSL.

5. KakoB ¢uznueckuii cMpici 3 (HEKTHBHON SHEPIMU aKTUBALIUN
HpoLecca TOPEHHs.

6. OnumuTe KIaCCHIECKUi BU KHHSTHIECKUX 3aBHCUMOCTEH
TeMIIepaTypsl U CKOPOCTH TOpeHus OT HaualbHOH Temnepatypst CBC
npouecca. Kak usMeHUTCS X0/ KpUBBIX PH MUIABIEHUH MPOIYKTa B
BOJIHE FOPEHUSL.

7. Onumure rpaduyeckuit MeTox omnpeaeneHus 3¢ heKTHBHON SHEPTUH
aKTHBaIMY Npoliecca ropenust. Hammmmre dpopmyity mst pacuera.

8. Hanmumure ypaBHeHHe AppeHuyca AJis OTpeeeHUs] CKOPOCTH
XUMHYecKoi peaknu. OOBSICHUTE BETHYHUHBI, BXOISIINE B 3TO
ypaBHEHHE.

9. OOBsiCHUTE KaKUM 00pa3oM CKOPOCTb TOPEHHSI 3aBUCUT OT pa3Mepa
YaCTHUL UCXOJHBIX PEareHTOB, OTHOCUTENBHON INIOTHOCTH, CTEIICHU
pa30aBieHUS KOHEUHBIM IPOIYKTOM U HaualbHOM Temmepatypst CBC-
nporecca.

10. OOBsIcHUTE pa3THYs MEXITY annabaTHIecKOH TeMIepaTypoit
TOPEHUS U HKCIIEPUMEHTAIBHON TEMIIEPaTypOi TOPEHHUS.

11. OxapaxkrepusyiiTe npouecc roOpeHus ¢ y3Koi U MUPOKOH 30HOM.
12. Kakue cyniecTByoT METOBI ISl SKCIIEPUMEHTAIBHOTO
olnpeJeNneHns CKopocTy ropenust. HazoBute ux nmpeumyliecTsa u
HEJOCTATKH.

13. Ilepeuncnute METOIBI JIs1 SKCIIEPUMEHTANBHOTO ONpeeIeH s
TeMmIeparypsl ropenus. HazoBure ux npeumMyuiecTsa U HEOCTATKH.
14. OnmmmTe yCTpOHCTBO U MpHHIKM paboTs! 1aboparoproro CBC-
peakTopa JUIs U3y4eHUs] KWHETHKH MTPoliecca TOPEHHsL.

15. Kakue cymecTByIOT CriocoObI Il ©3MEPEHHS TEMIIEPaTypHOTO
npodus BonHs! ropeHust. Hapucyiite xapakrepHbie TIPOGUIN BOITHEI
TOPEHUS C y3KOM U MIUPOKOU 30HOM.

KM3

KonTpoasHas
pabora Ne 3
"TIponeccor hazo- u
CTPYKTypooOpa3oBa
nus nipu CBC.
DKCIIepUMEHTAIbHBI
€ METOIBI
JIMarHOCTUKHA"

OIIK-1-32;0I1K-1-
34;0I1K-1-Y2;0IIK-
1-B3

1. Kakuie ypoBHU CTPYKTYpbI BbI 3HaeTe. OXapaKkTepu3ynuTe ux.

2. Kaxue MeToas! HCCIeOBaHUI IPUMEHSAIOTCA ATl U3yUYEHHs
CTPYKTYPBI, OTHOCAIIEHCS K Ka)KIOMY M3 IIPUHATHIX YPOBHEH
CTPYKTYPBL.

3. Craruueckue ¥ JMHAMUYECKUE METObI HCCIIEJOBAHUS
KPUCTAIDTMIECKOH CTPYKTYPHI.

4. OnmmmTe MeTOo 3aKaJIKi (PPOHTA TOPEHUS B MEITHOM KITHHE.
OCHOBHOM NPHUHIINII U PeaTH3aiiisl.

5. KakoBbI XapakTepHbIe 30HBI U151 00pa3LiOB ¢ OCTAaHOBIEHHBIM
(hpOHTOM TOpEHUS.

6. IIpencraBnenne pe3yabTaToOB TUHaMIUecKoi qudpakrorpadun. Uro
Takoe AU(PPaKIUOHHOE KHHO.

7. OnuImmTe NPUHIMI ISHCTBHS YCTAHOBKH JJIS TPOBEICHUS
JUMHAMHYIECKOH anu¢pakrorpadpum.

8. Uro 00mIero u B 4eM COCTOST OTIMYHS METOAOB JTUHAMUYIECKOH
Judpakrorpaduy ¥ CHHXPOTPOHHOTO U3ITyYEHHMSI.

9. KaxkoBEI OCHOBHBIE MEXaHU3MEI CTPYKTYPOOOPa30BaHMUS B TIpOIecce
CBC. Oxapaxrepu3yiTe X U IPUBEIUTE IPUMEPHI.

10. Kakue akTopsl BIUSIOT Ha MEXaHU3MBI CTPYKTYpOOOpa30oBaHusl.

5.2. Ilepeuenb paGoT, BHINOJIHSIE

MbIX 110 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon Hazpanue Iposepsemre
paboTHI paboThI HHIMKATOPE Coneprxanne paboTHI
KOMIIETSHITUH
P1 IIpakTnueckoe OIIK-1-B1 W3yueHne METOMKY pacyeTa KOJIMYeCTBA UCXOAHBIX KOMIIOHEHTOB B

3ansTue "Pacuer JIByX 1 MHOTOKOMIIOHEHTHBIX PEAKIMOHHBIX CMECSX JUIS IIOTy4EHUs
COCTaBOB 3aJ]aHHOTO KOJIMYECTBA NMPOAYKTa XMMHUECKON peakLuy B Ipoliecce
PeaKIMOHHBIX ropeHus. (2 4)
cMmecel B IBYX U
MHOIOKOMIIOHEHTHBI

X cucremax"




P2

IIpakruueckoe
3aHgTue "Pacuer
annabaTHYECKOn
TEMIIEPATyPhI
TOPCHHUS U
PaBHOBECHOTO
(a3oBoro cocrapa
MIPOAYKTOB CUHTE3a"

OIIK-1-B2;0IK-1-
Vi

W3yuenne MeToAUKN pacdeTa aAinadaTUIecKOH TeMIepaTypsl TOPEHHs
PEaKIIMOHHBIX CMeceil B IByX H MHOI'OKOMIIOHCHTHBIX CHCTEMax IIpH
HCTIONIF30BAaHUH CXEM IIPSIMOTO CHHTE3a U3 3JIEMEHTOB M COSIMHEHHH, a
TaloKe PaBHOBECHOTO (Da30BOT0 COCTaBa MPOLYKTOB CHHTE3A. (2 1)

P3

[Ipakruueckoe
3anstue "M3mepenue
KUHETUIECKHX
XapaKTEePUCTUK
mpoliecca ropeHust
PeaKIMOHHBIX
cMmecei.
[TocTpoenue
3aBUCHUMOCTEN
TEeMIIepaTyphbl,
CKOPOCTH TOPEHUS U
¢dazoBoro cocrana
MPOJTYKTOB
XUMHYECKUX
peakuuit ot
HaydalbHbIX YCJIOBUH
CBC (cocraB
peakuMoOHHOU
cMecH, HayaJibHas
TeMIieparypa
mporecca)”

OIIK-1-Y1;0IIK-1-
B2;TIK-3-31

IIpoBenenune skcriepuMEHTAIBHBIX U3MEPEHNN MAaKPOKMHETUYECKUX
napaMeTpoB (TeMIepaTypbl U CKOPOCTH) MpoLecca TOPEHUs B
3aBUCHUMOCTH OT HayasbHOU Temnepatypbl CBC-mpouecca.
IocTpoeHne 3aBUCHMOCTEH TEMIEPATyPhl U CKOPOCTU TOPEHHS OT
HayvanbHOM TemmnepaTypsl s paznuyHbix CBC cucrem. [loctpoenue
3aBHCHMOCTEH paBHOBECHOTO (ha30BOTO COCTaBa MPOIYKTOB CHHTE3a OT
cocTaBa peaKkiMoHHON cMecH. (3 1)

P4

IIpakruueckoe
3aHATHE
"Crarudeckue u
JTMHAMHYECKHE
METOJBI
JIUarHOCTUKU
TIPOIIECCOB
(bopMupoBaHUS
KpUCTAJUIMYECKON
crpykrypsl CBC-
MaTepraos.
3akanka GppoHTa
TOpEeHus U
JTMHAMHYECKast
penTresorpagus”

OIIK-1-32;0I1K-1-
34;0I1K-1-Y2;0IIK-
1-B3;I1K-3-31

W3yueHne MeTOANK U IPOBEICHNE YKCIEPHMEHTOB TI0 3aKaJIke (pOHTA
TOPEHHs B METHOM KIMHE U JUHAMUYECKOMY PEHTTEHOCTPYKTYPHOMY
(ha3oBOMy aHAIIN3Y IIPU TOPCHUN PEAKIMOHHBIX cMecel. (3 1)

P5

IIpakTuueckoe
3aHATHE
"TeXHOJIOrHYECKHEe
THITBI TIPOIIECCOB
CBC. Cumosoe CBC
- KOMIIAaKTUPOBaHHE
KaK METOZ JIJIst

MOy YESHUS
KEPAMHUYECKUX
MaTepHaJIoB.
Biunsinre oCHOBHBIX
TEXHOJIOTHYECKHUX
PeXHMOB Ha
CBOICTBa
CHUHTE3UPOBAaHHBIX
MarepuanoB"

TIK-4-31;1TK-4-
V1;TIK-4-B1

OzHakomiieHHe ¢ TexHonornueckumu tTunamu CBC-mporeccos.
W3MepeHne TuApOCTaTHYECKON U HICTHHHOM IUIOTHOCTH KOMITAKTHBIX
00pa3IoB KepaMHKH Ha OCHOBE KapOuia THTaHa ¢ HUKEJICBOW CBS3KOH,
MOJTYYCHHBIX TIPH BapbUPOBAHUN OCHOBHBIX TEXHOJIOTHYECKUX
pexxumoB cunioBoro CBC-kommakruposanust. [loctpoenue
3aBUCHMOCTEH OTHOCHUTEIBHON TNIOTHOCTH/TIOPUCTOCTH OT BPEMEHH
3aJIep’KKH, BPEMECHH BBIJICP)KKH U TABJICHUS KOMITAKTHPOBAHUS. (2 1)




P6 Kypcogoit mpoext mo | OITK-2-V1;0IIK-2- | 1. Knaccuduxkarus, cBoiictBa u npumenenne CBC-marepuanos.

TeMe JUCUHUTUINHBI V2;0I1K-1-31;0IIK- |2. IIporiecc ropeHust B 6e3ra30BbIX, MaJOTra30BbIX U (GUIBTPATHOHHBIX
1-34;I1K-2-V1;IIK-4 | cucremax.

-31 2. Meronpl uccie0BaHus MAKPOKMHETUUECKUX [IapaMETPOB IIPOLEcca
TOPEHUs B PEaKIIMOHHBIX CUCTEMAX.

3. Crarrueckre MeTO/Ibl UCCIIEIOBAHUNA KPUCTAIUIMYECKON CTPYKTYpPhI
CBC-matepuainos.

4. Metoa auHaMHU4YeCcKoi qudpakrorpaduu At HCCIIEA0BaHUS
nporieccoB (azoodpazoBanus npu CBC,

5. Merop 3akajiky GpoHTa TOPEHHS B METHOM KITHHE M €r0
UCTIONIB30BaHUE [T H3YUCHUS MEXaHU3MOB CTPYKTypOOOpa30BaHHS
npu CBC.

6. B3anMoCBs3b MEXaHH3MOB CTPYKTYPOOOPa30BaHUs C
KPUCTAJUIMYECKON CTPYKTYpoH npoaykTos cuHTe3a npu CBC.

7. Texnonornueckue Tumnsl CBC.

8. Texnonorus cunoBoro CBC-koMnakTupoBaHus AJ1s OJTy4EHUS
KOHCOJIUTUPOBAaHHBIX MAaTEPHAIIOB HA OCHOBE TYTOTUIABKIX
COCIVHEHHH.

9. Ilonyuenue rerepoda3HbIX TOPOIIKOB HA OCHOBE TYTOIIJIaBKUX
coequnenuit merogom CBC.

10. Texnomnorus nearpodexxHoro CBC-mnths, kak pasHoBuaHOoCcTE CBC
-METaJTypruH.

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormca}me ﬁlfl.]'leTOB, TECTOB U T.l'[.)

OO6paszen Ouiera A 3a4eTa ¢ OLUEHKOM MO AUCHUILTHHE "3aKOHOMEPHOCTH, MEXaHU3MbI X METO/IbI JUATHOCTHKHU MPOLIECCOB
ropenus B CBC-cucremax":

HarmonaneHbIi HccnenoBaTenbCKuil TexHonornaeckuil yausepeuret "MUCuC"
MHCTUTYT 9KOTEXHOJIOTUI U HHKUHUPUHTA

Kacenpa mopomxoBoii MeTamurypruu 1 (pyHKIIMOHANBHBIX TIOKPBITHI
Hamnpasnenue noarorosku "Metamtyprus”, 22.03.04
3aKOHOMEPHOCTH, MEXaHU3MBI M METOJIbl JUATHOCTUKH IporieccoB ropeHus B CBC-cucremax

BUWJIET Ne 7

1. OnumrTe OCHOBHBIE TUIBI XUMHUUYeckuXx peakuuid npu CBC, npuBeaure npuMepsl.

2. IMpuBenure B 00mEM BHIE THINYHBIC 3aBUCHMOCTH CKOPOCTH PACIIPOCTPAHCHHUS BOJIHBI TOPEHUS OT Pa3IMIHBIX
(bakropoB juts 6e3razoBbix cucteM. OOBIACHUTE X0 KPUBBIX.

3. OnumuTe YCTPOHCTBO M MPUHIUI PaObOTHI YCTAHOBKH JTUHAMHYECKO# audpakrorpaduu. Uro Takoe «audpakiroHHOE
KHUHO»?

" " 20_ T.

3aB. xadeapoit, mpod., I.T.H. E.A. JleBamon




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

MertoauKa OIIEHKU 00yJaroLIerocst Ha 3a4eTe C OLIEHKOM!:

OI1leHKa «OTIMYHOY - 00yYarOLIHICS MOKa3bIBACT ITyOOKHE 3HAHHS B 00beMe MPOrpaMMBbI AUCIUIUTHHEL, YBEPEHHO YCTaHABIHBACT
JIOTHYECKUE CBSA3H MY OTACITBHBIMA pa3/iellaMH JUCIUILTAHBI, TPaMOTHO U HEPOTHBOPEYHBO M3JIaracT MaTepyuas pH OTBETE,
3HAET HCTOYHHKH JIOTIOJIHUTEIHHON HHPOpMAIIUH.

O11eHKa «XOPOIIOY - 00YYAIOIIHIACS MOKA3bIBACT TOCTATOYHO MMOJIHBIC 3HAHUS B 00bEMe MPOHICHHO TPOrpaMMBI, T0MyCKaeT
HE3HAYUTEbHBIC OMHUOKM NMPH OCBEIICHUH 33JAHHBIX BOIPOCOB M YCTAHOBJICHUH JIOTHUYECKUX CBSI3EH MEXKIY OTIACTbHBIMU
pas3zienaMu TUCIMILIMHBL, YeTKO M3JIaraeT MaTepuall 0e3 CyIIeCTBEHHBIX MPOTUBOPEUHI B MHPOPMAITHH.

OrneHKa «yJOBJIETBOPUTEIHHOY - 00YUAIONIMICS MOKAa3bIBAET 3HAHHS B 00beMe MPOIIEHHOH MPOrpamMMBbl, UCTIPABIISIET JOITYICHHBIC
OIIUOKH MMOCIIE YTOYHSIONIMX BOIPOCOB MPEMoIaBaTess, 3HaeT OCHOBHBIE HCTOYHUKH HH(POPMAIIUH 110 MPOrpaMMe AUCITUTLTHHBL.
OI1eHKa «HEYIOBJICTBOPUTEIBEHOY - 00YUAIONIUICS JOMYCKaeT IpyOble OIUOKA B OTBETE, HE CITOCOOCH YCTAaHOBUTH JIOTHICCKHC
CBSI3U MEXJTy pa3eiaMu IUCIHUILINHEL, He MOXKET JaTh OTBET Ha OCHOBHOW W/MITH JTOTIOJIHUTEIHHBIA BOTIPOC .

OreHKa «He sIBKa» — 00yJaroluiicsa He SIBUIICS Ha 3a4eT C OL[EHKOM.

KypcoBoil IpoeKT 0LieHNBAETCS OTAENBHO OT CaMOM TUCLIMILIMHEL.

ITo pe3ynpTaTaM 3amUTEI KypCOBOTO IIPOEKTa BEICTABIISIETCS OLICHKA: OTIMYHOY, «XOPOIIOY», «yIOBICTBOPUTEIHHOY,
«HEYAOBIETBOPHUTENILHOY UIIH «HE SBKa».

OLeHKa «OTJINYHOY» BBICTABIISIETCS, €CIIH:

— IPOEKT BBITIOJIHEH CAMOCTOSTEIBHO M HOCUT TBOPYECKHIA XapakTep, BO3MOXKHO (HO He 0053aTEIbHO) HAIMINE HJICMEHTOB
Hay4HOU HOBU3HBI,

— cobpaH, 000011eH ¥ NPOaHATN3UPOBAH JOCTATOYHBII 00BEM JINTEPATYPHBIX HCTOUHUKOB, OTIMYHBIN OT PpEKOMEHJOBAHHOM! T10
JUCITUIDIMHE JTUTEPATYPHI;

— IpH MOATOTOBKE U 3aIUTE MPOEKTa CTYIEHT IIPOJEMOHCTPHPOBAII BRICOKHI YPOBEHb TEOPETUIECKUX 3HAHUH U
npodeccuoHamTbHBIX KOMIETEHIHIH;

— TIPOEKT XOPOIIO 0hOpPMIIEH, CBOEBPEMEHHO U MOIHOCTBIO MPE/ICTaBIcHa Ha Kadeapy.

- COOTBETCTBYET TPEOOBAHNSIM, IPEABSIBIAEMBIM K COAEPKAHIIO U O(OPMIICHHIO KypPCOBBIX IIPOCKTOB;

— IpH 3aIUTe KypCOBOTO MPOEKTa OCBEILCHBI BCE aCHEKTHI BBIMOTHEHHOM PabOThI, OTBETHI CTYA€HTA Ha BOIIPOCHI
npo¢eCcCHOHATBHO IPaMOTHBI, HCUEPIILIBAIOLINE;

Or1eHKa «XOPOIIIO)» BEICTABIISAETCS, €CIIH:

— TeMa MPOEKTa PACKPHITA, OJHAKO €r0 COAEPAKAHIE HE IMOTHOE, €CTh HETOYHOCTHU IIPH OCBEIICHHH OTACIBHBIX BOIIPOCOB TEMBI,
— cobpaH, 0000I1eH 1 MPOaHATH3UPOBaH HEOOXOJUMBIN 00BEM JIUTEPATYPhI, HO HEKOTOPBIE HANIPABJIECHHS OCBEILICHBI HE
HOJIHOCTBIO;

— TIPH MOJTOTOBKE MIPOEKTA CTYICHT MPOAEMOHCTPUPOBAI CPEIHUH YPOBEHb PA3BUTHS TEOPETUIECKUX 3HAHUH 1
npodeccuoHaTbHBIX KOMIETEHITHIH;

— TIPOEKT CBOEBPEMEHHO IPEJICTABIICH Ha Kaeapy, B €ro 0(OPMIICHUH €CTh OT/ACIbHBIC HEIOCTATKH;

— TIPH 3aIIATE KypCOBOTO MPOEKTa OBUIN HEIOIHBIE OTBETHI HA BOIIPOCKHL.

OreHKa «yJOBJICTBOPUTENEHOY BBICTABIACTCS, €CIIH:

— TeMa MPOEKTa PAaCKPhITa YACTUYHO, HO B OCHOBHOM MPaBUIBbHO, IOIMYILIEHO TOBEPXHOCTHOE U3T0KEHHE OTAEIbHBIX BOIIPOCOB
TEMBEI;

— B IIPOEKTE HEJJOCTATOYHO MOJTHO ObIiIa NCIIOIB30BaHA JINTEPATYPa, B PACIETAX, OMHCAHUN TEXHOIOTHUECKIX PEKIMOB,
pEeraaMeHToB U T.II. €CTh CYLIECTBEHHbIE OIINOKH;

— IpH MOATOTOBKE U 3aIIUTE MPOEKTa CTYJEHT NPOAEMOHCTPUPOBAH yA0OBIETBOPUTEIBbHBIN YPOBEHb TEOPETUUECKUX 3HAHUI U
npodeccnoHaTbHBIX KOMIIETSHITHI;

— KypCOBOM TIPOEKT CBOEBPEMEHHO MPEACTABICH Ha Kadeapy, HO ero 00beM HE COOTBETCTBYET MPEAbSIBISIEMBIM TPEOOBAHMUS;

— IpH 3alIUTe KypCOBOTO MPOEKTa CTYAEHT HEJOCTATOYHO MOTHO U3JI0XKHII €r0 OCHOBHBIE MOJOKEHNUS, UCTIBITHIBAI 3aTPYAHEHUS
TIPH OTBETAxX Ha BOITIPOCHI.

Or1eHKa «HEYIOBIETBOPUTETHHOY» CTABUTCS, €CIINU:

— CofIepakKaHUe IMPOEKTa He PACKPBIBAET TEMY, BOIIPOCHI H3JI0KEHBI OECCUCTEMHO U IIOBEPXHOCTHO, HET aHAIKM3a MaTepHana;

— IpH MOATOTOBKE U 3aLIUTE MPOEKTa CTYIEHT NPOAEMOHCTPUPOBAI HEYIOBIETBOPUTEIBHBIN YPOBEHb Pa3BUTHS TEOPETUUECKUX
3HaHUH ¥ IPo()ECCHOHATIBHBIX KOMIICTSHITHIA;

— IPOEKT HECBOEBPEMEHHO IPEJICTaBNIEH Ha Kadeapy, He B IIOTHOM 00beMe, 10 COAEPKAHUIO U 0(OPMIIEHHIO HE COOTBETCTBYET
HpeNbsIBISIEMBIM TPEOOBAHUSIM;

— TIp 3alUTe KypCOBOTO IPOEKTa CTYAEHT ITOKa3al HU3KUI yPOBEHb 3HAHHUH 10 MCCIIEIyeMOil TeME, III0X0 0TBeYal Ha BOIIPOCHL.
OreHKa «He SIBKa» BBICTABIIACTCSA, €CIIU CTYAEHT He SBIJICS Ha 3aIIUTY KypCOBOTO MPOEKTA.

6. YHEBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIN 3arimaBue Bubnuoreka W3narenscTBO, T




ABTOpBI, COCTaBUTENN 3arnaBue Bubanorexa W3naTenbcTBO, TOI
JI1.1 |[JIeBamoB E. A, [lepcrexTuBHBIE MaTepHandbl U | DIEKTPOHHAsSI OMOTHOTEKA M.: U3n-8o MUCuC, 2011
Poraues A. C., TEXHOJIOTUH
Kyp6arkuna B. B., nip. | caMmopacnpocTpaHsomerocs
BBICOKOTEMITEPATYPHOTO
cuHTe3a: yuel. mocodue s
CTYA. BY30B, 00yd. IO HaIIp.
150100 - Meramryprus
JI1.2 | JleBamoB E. A., DU3UKO-XUMUYECKUE U Bbubaroreka MUCuC M.: BUHOM, 1999
Poraues A. C., IOxBujg | TexHOJIOrHYECKHE OCHOBEI
B. U., bopoBuHckas CaMOpacIpoCTPAHSIIOMIETOCs
n. 11 BBICOKOTEMIIEPATYPHOTO
cuHTe3a: Yuel. mocobue Juis
By30B 110 crew. 070800-
DU3UKO-XUM. METOBI
HCCIIEIOBAHMUS MIPOIIECCOB U
matepuanos u 110800 -
Komnozunuonusle u
MTOPOIIKOBBIE MaTEPHAIIBI,
TTOKPBITHS
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOpBI, COCTaBUTENIN 3arnaBue bubnuoreka WznarenscTBo, roj
JI2.1 | Amocos A. I1., [TopomikoBas TEXHOJIOTHUS bubnroreka MUCuC M.: MammHoctpoenue-1, 2007
Bboposunckas U. I1., CaMOpacIpOCTPAHAIOIMIETOCS
Mepxanos A. I, BBICOKOTEMIIEPATYPHOTO
Anmdepos B. H. CUHTE3a MaTepuajoB: y4eo.
nocobue i CTy. By30B,
00y4. o Hamp. 'MeTamtyprust’
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3arnaBue bubnuoreka WznarenscTBo, roj
JI3.1 |JleBamoB E. A., TexHonorus u cBoiictBa CBC- | DnexrponHas OubanoTexa M.: Yuyeba, 2007
Hoguxkos A. B., MOPOIIKOB, MATEPUATIOB U
Kypbatkuna B. B. n3Aennii: 1a0. IPaKTHKyM
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHON ceTn « AHTepHET»
DenepanbHOE TOCYAAPCTBEHHOE OIOKETHOE http://www.ism.ac.ru/rus/
yupexaeHNe HayK1
D1 |MHCTUTYT CTPYKTYpHOH MakpOKMHETUKH
u mpobaem MaTepuanoseneHus M. A.I'. MepxaHoBa
Poccuiickoii akanemMuu Hayk
6.3 Ilepeuenb NPOrpaMMHOro odecrneyeHust
1.1 |MS Teams
6.4. Ilepeuenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHOHATBHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
Ayn. | Haznauenwue OcHauienue
JTro6oit Kopryc | YueOHass ayauTopusi JUISI  TPOBEICHUS | KOMIUIEKT y4eOHOH Mebenn 1no 36 mMecT it 00ydaromuxcs,
MynbTrMeauiHAS 3aHATUN JIEKIUOHHOTO THIIA W/WIM JUIS | MyIbTHMEAHHHOE  000pyIOBaHWE, MarHUTHO-MapKepHas
MIPOBEJCHMSI TPAKTUUECKUX 3aHATHI: JIocka, pabouee mecto mpenonaBarens, I[IKc mocrymom k
UTC «Untepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner ©Ha miarpopme LMS Canvas, IHIIEH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus
K-107 Jlaboparopus IIPECCOBAHUS U | IEeMOCTpaIliOHHOE O00OpyIOBaHWE, B TOM dUHCIE JOCKa
(opMOBaHUS: yueOHas MYJIbTUMEAUNHBII IIPOEKTOP, JKpaH
TIPOEKIIMOHHBIH, TUAPABINYECKUN npecc PYYHOM’,
THOPABIMYECKHH  TIpecC  C  DJIGKTPONPHBOIOM,  JBa
OTITUYECKHX MHUKpOCKOTIA, TEXHUYECKHE BECHI,
aHaMUTHYEeCKue Becbl, TBepAoMepsl (mo bpunemto u
Bukkepcy, naBe MyQenbHBIE me4yd, IMKad BBITSDKHON (2
CeKIIMU), OOOpYIOBaHWE [UIS OMNpeAeieHus (QU3HIecKux
TEXHOJIOTHUECKUX CBOWCTB MOPOILIKOB




YnransHeii 3a1 Ne3 (B)

KOMIUISKT ~ y4eOHOW wmebenmm Ha 44  Mecrta UId
obyugatomuxcsi, MDY Xerox VersaLink B7025 ¢ ¢ynkumein
MaciiTabupoBaHUS TEKCTOB M u3o0paxenuit, 8§ IIK ¢
nocrynom k HWTC «UuTtepuer», OUOC yHuBepcurera
yepe3 JHYHBIN KaOwHeT Ha Tuatpopme LMS Canvas,
munen3uonHsle nporpamMmsl MS Office, MS Teams, ESET
Antivirus.

Yuranbuseiii 3a1 Ne4 (B)

KOMIUIEKT yueOHOM MeOemn Ha 20 paboumx MecT,
KOMIIBIOTEpBl € MOAKIIOUEHHEM K cetd «MHTepHeT» U
JOCTYIIOM B AIIEKTPOHHYIO nH(pOpMaIHOHHO-
00pa3oBaTEIbHYIO CPely YHHBEPCUTETA

YuTaabHBIH
3JIEKTPOHHBIX PECYPCOB

3al1

KOMIUTEKT y4eOHOW MeOenmum Ha 55 MecT i 00ydJaromuxcs,
50 TIK c¢ gmoctynom x WTC «Muteprer», 2OUOC
YHHUBEPCHUTETa 4Yepe3 JIMYHBbIN KabuHeT Ha ruardopme LMS
Canvas, nuieH3noHHbIe mporpamMmmel MS  Office, MS
Teams, ESET Antivirus.

K-128 JlabopaTopus ONTHYECKOH | omTHyeckuit  mpodummomerp Veeco WYKO NTI1100,
IPOGUIOMETPUHN U TBEPIOMETPHUH: tBepaomep no Buxkepcy HVS-50, ycranoBka omperneneHus
KpaeBoro  yrma cmaumBaHus KSV  CAM-101, 5
MEPCOHANBHBIX KOMIBIOTEPOB (M3 HHX | MOHOOJOK), 3
TIpUHTEpa, KOMIUIEKT yaeOHOH Mebemn
K-107 Jlaboparopus MIPECCOBAHUS U | IeMOCTpalliOHHOEe O0OpyIOBaHHE, B TOM YHCJIE JOCKa

(opMoBaHUS:

yueOHas MYJIbTUMEAUNHBIN IIPOEKTOP, 9KpaH
MIPOEKLIUOHHBIH, THIPABINYECKUN pecc pY4HOH,
THAPABINYECKHH  Tpecc ¢ INEKTPONPHBOAOM,  JBa
ONTUYECKUX MUKpOCKOIIA, TEXHUYECKHE BECBI,

aHAJIUTHYECKHE BECHl, TBepAoMepsl (mo bpuaemmo n
Bukkepcy, nBe MydenpHble Me4Yd, IIKa] BHITHKHOH (2
CeKuuu), OoOOpyHOBaHME IUIsl OIpeneleHHs (U3NIECKUX
TEXHOJIOTHYECKIX CBOHCTB IIOPOIITKOB

UuraneHeriii 3a1 Ne3 (B)

KOMIUIEKT ~ y4deOHOW  MebOenu Ha 44  wmecra 1A
obyuatommxcsi, MDY Xerox VersaLink B7025 ¢ ¢pynkumeit
MacImTabupoBaHUS TEKCTOB U wm3o0paxkenmir, 8§ IIK c¢
noctynom k UTC «Murepuer», DMOC yHuBepcurera
yepe3 JMYHBIN KaOwHeT Ha Tuatpopme LMS Canvas,
munen3nonHsle mporpamMmel MS Office, MS Teams, ESET
Antivirus.

UYnransHeli 3a1 Ne4 (B)

KOMIUIEKT ydeOHOM MmebOemn Ha 20 paboumx MecT,
KOMITBIOTEpBl € NOAKIIOUEHHEeM K cetd «MHTepHeT» U
JOCTYIIOM B JIEKTPOHHYIO UH(OPMALMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCHTETA

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIINXCA

Metoauueckue peKOMEHIAIHH 10 BBIITOJHEHUIO KypPCOBOIO IPOEKTA IIPUBEIECHBI B IPUIIOKEHUU.




