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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 [leab ocBOeHUSI TUCUHMILJIUHBI.

VYyeOHas nucuuiuiMHa «TexHomorum MarepuaioB TBEPAOTEIbHON 3JIEKTPOHUKHY CTaBUT
CBOEH 1IEJIbI0 03HAKOMJIEHHE C OCOOCHHOCTSAMHU KOHKPETHBIX TEXHOJOI'MH M YCTaHOBOK, 000pYy-
JIOBAaHUS JUIS POCTa KPUCTAJUIOB, BAPKH CTEKOJ, TEXHOJIOTMYECKOTO 000pYA0BaHMS IS MOJTyYe-
HUS KPUCTAIIIMUECKUX U aMOP(HBIX COSAMHEHUH U 371eMEHTapHBIMU HaBbIKaMU pabOThI Ha HUX,
OpraHu3alI0 HAYyYHO-HCCIEN0BATEIbCKUX paboT B 00JacTH MOMYyYEHHS KPHCTALIMYECKUX H
aMOP(HBIX COEAMHEHUH C IMOMOIIBIO COBPEMEHHON annaparypsl 1 HHPOPMALMOHHBIX TEXHOJIO-
TUH.

1.2 3agaun AUCHUILINHBI.

3anaya quctUIuIMHbl « TeXHOJIOTHH MaTepuaioB TBEPAOTEIbHON AIEKTPOHUKN» COCTOUT
B O3HAKOMJICHMM C OCHOBHBIMHU IIPMHILIAIIAMU TEPMOAMHAMHYECKOTO M KPUCTAUIOXUMHYECKOTO
METOZOB HCCIIEOBaHHUA MPOLECCOB KPHUCTALIM3AIMA U KPUCTAUIOPU3NYECKOTO H3YyUCHHS
CBOMCTB MOHOKPHCTAJJIOB; O3HAKOMJICHHE ¢ OCHOBHBIMU METOJAMM aBTOMAaTHU3aLMM POCTa KPU-
CTaJIJIOB C UCIIOJIb30BaHNUEM HOBEUIIETO POCCUICKOTO U 3apy0eKHOI0 OMbITA.

1.3 MecTo aucuuminHbl (MO1yJis1) B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl.

JucuumuinHa «TeXHOJIOTuU MaTepraioB TBEPAOTEIbHON 3JEKTPOHUKN» OTHOCUTCS K Ba-
puaruBHO yactu bioka 1 "{uctmmnuasl (Moxynn)" yaeonoro miana 03.04.02 dusuka npodu-
11 «PU3UKa KOHIEHCUPOBAHHOTO COCTOSIHUSI BEILIECTBAa» M OPUEHTUPOBAHA ITPU MOJArOTOBKE Ma-
TUCTPOB Ha 03HAKOMJIEHUE CTYJEHTOB C OCOOCHHOCTSIMM KOHKPETHBIX TEXHOJIOTHI U YCTaHOBOK,
000pyI0BaHUs JUIsl pOCTa KPUCTALIOB. JIMCUMIUIMHA HaXOAUTCS B JIOTMUECKOW M collepKaTelb-
HO-METOJ10JIOTMYECKOI B3auMocBsi3u ¢ apyrumu yactsimu OOIl u Oa3upyercs Ha 3HaHUSX, IO-
JYYEHHBIX MPH U3YYEHUHU TUCUMIUIMH «TepMoanHamMuKa, cTaTUCTHYecKas Gpusukay, «Crnekrpo-
CKOMHS KpUCTALIOBY», «Omntukay, «Kpucramiorpadusy», «Kpucramodusuka». 3HaHuUs, MOTY-
YeHHBIE B Mpoliecce 00y4YeHUsl, HEOOXOAUMBI JUIsl YCIELIHOTO MPOX0XKIEHHs IIPOU3BOJCTBEHHON
U TIPEJAUIIIOMHON PAKTUKH.

1.4 IlepeyeHb NIAHUPYEMBIX Pe3yabTATOB 00yUeHUsI MO JUCHUNINHE (MOYJII0), CO-
OTHECEHHBIX C IVIAHUPYEMbIMHU Pe3yJIbTATAMM OCBOCHHS 00pa30BaTe/IbHOI NPOrpaMMBbl.

N3ydenne nanHoi yueOHON AMCHUILIMHBI HAMpaBiIeHO Ha GopMUpOBaHUE Yy 00ydaromuxcs 00-
renpodeccruoHanbHOM U npodeccronanbroi kommereniwii (OTTK-3, TTK-1)

No HNunexc | ConepxkaHue Komrie- B pesynbrare u3ydenus: yueOHONU AMCHUIUIMHBI
. 1; KoMIe- | TeHuuu (wim e€ ya- oOy4aromuecs: JOIKHbI
" | TeHIMH CTH) 3HATh YMETh BJIaJIeTh
1. OIIK-3 | cnocoOHOCTBIO K aK- | METOABI  Opra- | OpraHu30BbI- CIOCOOHOCTHIO
TUBHOM COIMAJIIBHOW | HU3AallMM TEX- | BaTb  HAYYHO- | K aKTUBHOMW CO-
MOOMJIBHOCTH, Opra- | HOJOTMYEeCKHX | HCCIe0Ba- LUAJIBHON MoO-
HU3AIUS Hay4HO- | POIIECCOB TeIbCKHe pabo- | OMIBHOCTH
HCCIIEIOBATENbCKUX M | CHHTE3a Mare- | Tl s IOJy-
WHHOBAIIMOHHBIX pa- | puajioB  TBEp- | YEHHUS KpHu-
60T JOTEIBLHOU CTAJIIMYECKHUX
AIEKTPOHUKHU u  aMOpQHBIX
COCIMHEHU N
2. [K-1 CIIOCOOHOCTBIO CaMO- | OCHOBHBIE OCMBICJIUBATh U | CIIOCOOHOCTHIO
CTOATEIBHO  CTABUTH | IPUHIUIIBI UHTEPIPETUPO- | CAMOCTOSATENb-
KOHKpETHbIE  3a/layM | TepPMOJIMHAMU- | BaTh OCHOBHBIE | HO CTaBUTh
Hay4yHBIX HCCIEN0BA- | YECKOIO U KpHU- | MOJIOKEHHUS KOHKPETHbIE
HUW B oOyactu (pU3HU- | CTANIOXUMHYE- | TCOPUU  POCTa | 3a7a4d B 00JIa-
KM U pelaTh UX C MO- | CKOTO METOJI0B | KpUCTAIIJIOB CTH IOJIy4EHUs
MOIIIbIO COBPEMEHHOM | McclneloBaHusl | Ui pelIeHUs | KpUcTajuinye-




Nunexc | Conpepxkanue KoMmrie- B pesynbrare nzyuenust yueOHON AUCIUTIIMHBI

L | KOMIE- | TeHLMH (unu e€ ya- 00yYaromumecs 10JKHbBI
" | TeHLMH CTH) 3HATh YMeTh BJIaJeTh
anmaparypel ¥ HH- | IPOLIECCOB KOHKPETHOMU CKUX B aMop(-
(hOopMallMOHHBIX TEX- | KpUCTAIN3a- MPUKIIATHOM HBIX COEIUHe-
HOJIOTHI C HKCIOJIb30- | WU 3a7a41 HUM

BaHHEM  HOBEHIIETo
POCCHIICKOTO U 3apy-
0OEKHOTO OIBITa

2. CTpyKTypa U cojep:KaHHue TUCHUIIUHBI.

2.1 PacnpenesieHue TPYA0€MKOCTH JUCHUIJIMHBI 10 BUIaM PadoT.

OO6mmast TpyI0EMKOCTh TUCIUTIINHBI cocTaBisieT 4 3ad.en. (144 yaca), ux pacnpenaencHue
10 BUAAaM pabOT MPEACTABICHO B TaOJHIIe

(052 cmyoenmos ODO).
Bun yae6HO# paboThI Bceero CemecTpbl
4acoB (dacer)
9

KonrakTHasi paGoTa, B TOM YHCIe: 425 425
AyIuTOpHBIE 3aHATHS (BCEro): 42 42
3aHsATHS JEKIMOHHOTO TUTIA 14 14
JlaGopaTopHble 3aHATHS 28 28
3aHsTHUSI CEMUHAPCKOTro TUIA (CEMUHAPBI, IpaKTHYe-
CKHE 3aHSTHS) i i
HNHas koHTaKTHAas padora: 0,5 0,5
KonTpons camocrositensHoi pabotsl (KCP) - -
ITpomesxyrounas arrecrauus (MKP) 0,5 0,5
CamocrosiTeJibHast paboTa, B TOM YHUCJIE: 748 | 74,8
[TpopaboTka yuyebHOro (TeOpeTHYecKoro) MaTepuana 70 70
[ToaroToBka K TEKynieMy KOHTPOJIO 4,8 4,8
KounTtpoJsb: 26,7 26,7
[ToaroroBka K ’K3aMeHy 26,7 26,7
O01as Tpy10eMKOCTh yac. 144 144

B TOM 4HCJIe KOHTAKTHAsA 425 | 425

pabora

3ad4. ef. 4 4

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnipenenenue Bua0B yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3/iesiaM IUCIUILTHHBL.
Pa3nensl qucHMIUIMHBL, U3ydaeMbie B 9 cemecTpe (ounas ¢hopma)

KonuuecTBo yacos
Breaynu-
Ne HaumenoBanue pa3zaenon Beero Ay;gg:ﬁfaﬂ TopZaﬂ
pabora
JI 113 JIP CP
1 2 3 4 5 6 7
1 BBenenue B yuenue o (ha30BbIX paBHOBECHSIX U POCT 14 5 ) ) 12
KPUCTAJJIOB
9 @®a30BbI€ paBHOBECHS B IBYXKOMITIOHEHTHBIX CUCTE- 19 2 ) 5 12
Max
3. |POCT KpUCTaJJTIOB M CHHTE3 CTEKOJ M CUTAJIJIOB 22 3 - 6 13
4.  |OneMeHThbl COBPEMEHHON KPUCTAIUIOXUMHH 19 2 - B 12




5.  |IIporpammusiii kommiekc TOPOS 21 2 - 6 13
6. |Kpucramnodusuka u coBpeMeHHast kpuctauoxumust | 21,8 | 3 - 6 12,8
Hmoeo no oucyuniune: 14 - 28 74,8

[Tpumeuanue: JI — nexuun, 113 — npaktuyeckue 3anarus / cemunapsl, JIP — maboparopHusie 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 Conep:xkanue pa3jieoB IMCHUUILINHBI
2.3.1 3aHaTHA JeKIHOHHOI0 THIIA.

dopma TeKy-
Ne Hanmeroparie Copnepxanue paszaena IEeTo
paszaena
KOHTPOJIS
1 2 3 4
1. BBenenue B yue- |PazoBbie paBHOBecHs. OCHOBHBIE TUIIBI AUATPAMM 3auer
HUE O (Pa30BBIX |COCTOSHHSI IBYXKOMIIOHEHTHBIX cucTeM. OCHOBHBIE
PaBHOBECHSIX M |METOJIbl POCTA KPUCTAJIOB U CUHTE3a CTEKOJ.
POCT KPUCTAIIIIOB
2. da3oBble paBHO- |[{uarpamMMel cocTOSIHMS cUcTeM Oe3 mpeBpaleHuil B |OTueT no
BECHS B IBYXKOM- |TBepoi (aze. JlmarpaMmMbl COCTOSIHUSI CHCTEM C nabopatop-
MIOHEHTHBIX CU- |KpUCTAJUIN3aLUe 00pa3yolXcsl COeAMHEHUM. HOM pabore,
cTeMax JlnarpamMmbl COCTOSTHUSI CUCTEM C TBEPJBIMU PacTBO- [3a4UeT
pamu.
3. Poct kpucramnos |TexHomoruueckre METO/1bl MOTYYEHUsI KpUCTaIOB. |OTYET 10
U cuHTe3 cTeko U | TexHonornyeckue MeTo/ibl MOJIyuyeHHsl CTEKOJ U CU-  |[1abopaTop-
CUTAJJIOB TaJUIOB. HOM paborTe,
3a4eT
4. OnemeHTHI coBpe- (PerieTku, Kak mapoBble ynakoBku. Monenb nepece- |OTueT no
MEHHOM KpucTal- [Katoumxcs chep. KoopannanuonHoe uncno. AtoM- |1abopatop-
JIOXUMUH HBIM ¥ MOHHBIN paguyc. MeToabl CTEpe0aToMHOro  [HOM paborTe,
aHajmu3a. 3a4eT
S. [Iporpammusiit  |Pabota c 6a3amu JaHHBIX. Otuer mo
komiuiekc TOPOS [IIporpamma IsoCryst. nabopatop-
[Tporpamma Dirichlet HOI1 pabore,
ITporpamma AutoCN 3a4er
IIporpamma IsoTest
6. Kpucrannodusuka |(OcHOBHbIE MOHATUS KpUCTAILIO(U3UKU. CBA3b Kpu- |OTUeT no
U COBPEMEHHas |CTANIOXUMHUYECKUX, CTPYKTYPHBIX M (PU3MUYECKHX nabopatop-
KPUCTAJJIOXUMHUS |CBOWCTB KPUCTAJIJIOB. HOI1 pabore,
3a4eT
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
He npenycMoTpeHsr.
2.3.3 JlaGopaTopHbIe 3aHATHSI.
HanmenoBanue Popma Texy-
No pasjiena HaumenoBanue nabopatopHbix paboT IeTO
KOHTPOJIS
1 2 3 4
1 | ®a3oBble paBHOBe- |Pa30BbIe PABHOBECHS B IBYXKOMIIOHEHTHBIX cU-  |OTueT no
CHsl B IByXKOMIIO- |CTEMax. 1a00paToOpHOIL
HEHTHBIX CHCTEMax pabote
2 | Poct kpuctaiioB u |CHHTE3 CTEKOJI B TaAOOPATOPHBIX YCIOBHSIX. Ortuer o
CHUHTE3 CTEKOJI U 71a00paTOpHOIL




CUTAJJIOB pabore
3 | DnemeHTsl coBpe- |OmnpenencHue 3JIeMEHTOB CUMMETPUH Ha MoAelsax (OTYeT mo
MEHHOM KpUCTAJLIO- |[KPUCTAIIJIIOB. nabopaTtopHoi
XUMUHI pabote
4 [Iporpammubiii  |Pacuer peHTreHOBCKOM U PETUKYJISIPHOUW MIIOTHOCTH |OTYET 11O
komiuiekc TOPOS |kpucramimueckux CTpyKTyp. nabopaTtopHoOi
pabore
5 | Kpucramnodusuka [Pacuer mapameTpoB KPUCTALTUIECKUX CTPYKTYp.  |OTuer mo
U COBpEMEHHas nabopaTtopHoi
KPUCTAJIIOXUMHSI pabote

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
He npenycMoTtpeHsl.

2.4 llepeyeHb y4eOHO-MeTOAMYECKOI0 0O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YaIIUXCsl 0 JUCHHILINHE (MOYJII0)

No Bix CP [TepeueHs yueOHO-METOANMYECKOTO 0O0ECIICUeHUS JUCITUILTAHBI
B 110 BBITTOJIHEHUIO CAMOCTOSITEIIbHON paboThI
1 2 3
1. MeTtoauueckue ykasaHHUs IO OpraHU3allid ayIUTOPHON U BHea-
[IpopaboTtka yuebHo- FHAE y P " YAMTOD
YIUTOPHOM CaMOCTOSITENIbHOW palOThI, YTBEp)KIEHHBIE Kadea-
ro (TeopeTuyeckoro) |° ", . .
poii TeopeTHuecKkoil (U3MKKM U KOMIBIOTEPHBIX TEXHOJIOTUH,
Martepuaia
npotokoi Ne 9 ot «14» mapra 2017r.
2. [ToaroroBka K TeKy-
IeMYy KOHTPOITIO

VY4eOHO-MeTOAUYECKUE MaTepHalibl ISl CaMOCTOSITENIbHOM paboThl 00YyYaroIIUXCs W3
YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbs (OB3) npenocrasinstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUATHS HH()OPMAIIHIH:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IleyaTHOM (popMe yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoO (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUist i ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnnapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.

B cootBerctBum ¢ tpeboBanmsamMu @I'OC BO mno namparnenuto noaroroBku 03.04.02
dusnka peanuzanusi KOMIETEHTHOCTHOTO MOJXOJa JOJDKHA IMpeaycMaTpuBaTh LIUPOKOE HC-
MOJIb30BaHNE B y4eOHOM IPOIECCe aKTUBHBIX M WHTEPAKTHUBHBIX (DOPM MPOBENCHUS 3aHATHI B
COYETaHUU C BHEAYTUTOPHOI paboToM ¢ 11eNbI0 (POPMHUPOBAHUS U PA3BUTHUS POPECCHOHATBHBIX
HaBBIKOB CTY/ICHTOB.

B npenonaBannM Kypca HCIOJIb3YIOTCS COBPEMEHHbBIE 00pa30BaTeIbHbIE TEXHOJIOTHH:

1. MeTtoa paGoThl B MaJbIX TPYMIaXx;
2. WutepakTuBHAsA JeKuus (JIEKIUS — AUCKYCCHS, JIEKLUS C pa300poM KOHKPETHBIX
CUTYyaIui).

VY aenbHBIN BeC 3aHATHH, MPOBOAMMBIX B MHTEPAKTUBHBIX (hopMax, onmpezemnseTcs IrI1aBHOM
nenbio OOII, 0co0eHHOCTBI0O KOHTUHIEHTA 00YYaIOLINXCS U COIePKaHUEM KOHKPETHBIX TUCIIHU-
IUIMH, U B 1IEJIOM B y4eOHOM mpoliecce JOKEH COCTaBIATh He MeHee 10 mpoieHToB oT o01iero



o0beMa ayUTOPHBIX 3aHITHA.
Hcnonp3yembie HHTEpAKTUBHBIE 00pa30BaTENIbHBIC TEXHOJIOTHH 110 CEMECTpaM U BUJIaM
3aHITHIA HA OYHOU hopme 0OyueHus

Cemectp Bun 3ansatus | Mcnonbs3yeMble HHTEpaKTUBHBIE 00pa3oBa- KonmgectBo
TEJIbHBIE TEXHOJIOTHH 4acoB
9 JI WHTepakTrBHAS JCKIIUS. 8
JIP Metox paboThI B MAJIBIX TpyIIax. 10
HUmoeo: 18

ComnpoBOoX/IeHHE CaMOCTOSATEIILHON padOThI CTYIIEHTOB TaK)KE€ OPraHW30BaHO B CIIEIYIO-
mux hopmax:

— YCBOCHHE, JIOTIOJTHEHHE W BHUKAHHUE B pa3OupaeMble pa3aeiibl TUCIUILTMHBI TP IOMO-
M 3HAHWUW, TIOJTYy9aeMbIX MMOCPEICTBOM U3YYCHHUS PEKOMEHIYyeMOH JTUTEpaTyphl U IYTEM BHI-
MTOJIHCHHMS JTAOOPATOPHBIX PabOT.

Bonbmast wacte nekiuii U 1abopaTOpHBIE 3aHATUS TPOBOSTCS C HCIOJIH30BAHUEM CO-
BPEMEHHBIX CIIPABOYHBIX MATEPUAIIOB, HATISTHBIX MOJCICH 1 MPUOOPOB, IOMOTAIOIIUX CTYICH-
Ty HOHATH CTPYKTYPY MUCCIIEAYEMOTO BEIIECTBA.

Jlist AuIl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI TIPEIYCMOTPEHA OpTraHU3aIus
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM AIIEKTPOHHOMN TTOYTHI.

4. OueHo4YHbIe CPeACTBA I TEKYIIEro KOHTPOJIsI yCIeBaeMOCTH H MPOMEKYTOUHO
aTTecTalNu.

4.1 ®oHj OLIEHOYHBIX CPEACTB /sl MPOBEIAEHNUs TEKYIIEro KOHTPOJIA.

Ob6pazen 3apanuit i naboparoproit padots! (JIP) miist mpoBeaeHUs TEKYIIEro KOHTPOIIS
3HAHHH TT0 TUCIUTUINHE « TeXHOJIOTHU MaTepUAIOB TBEPIOTEIHLHOMN IJICKTPOHUKIY:

JIP o teme 1
1. Jlatb onpeneneHue MOHATHIA: reTepOreHHas CUCTeMa, KOMIIOHEHT, (a3a, cTeneHb cBo0o 1. B
4éM OTJINYME TIOHATUHN «JIBYXKOMIIOHEHTHas CUCTEMa» U «IByX(da3Has cucreMar?
2. 3anucatp npaBuwio ¢a3 ['md6ca, 00bSICHUTH PU3MUECKUI CMBICIT BXOJAIIUX B HETO MapaMer-
POB U MPUBECTH MPUMEP UCIOIB30BaHUS 3TOTO MpaBUia AJis MPOBEPKHU MPABUIBHOCTH IIOCTPOE-
HUS AUarpaMMbl COCTOSIHHUS.
3. B uém cyTh MeTO/a IPOBEIEHUSI TEPMUYECKOTO aHaIu3a’?
4. OOBACHUTH MOHATHE «IHAarpaMMa COCTOSIHUS» U MPUHIUI €€ IOCTPOCHUS.
5. HauepTuTh KpuBbIE OXJIQXKAEHUS JUIsI CUCTEM Pa3IMYHOTO COCTaBa, 00JIaAONIUX OJHON IB-
TEeKTUKOW. OOBSCHUTD MPOLIECCHI, TPOTEKAIOLINE HA OTAEIbHBIX yJaCTKaX KPUBBIX.
6. B ueM cocTOUT paznuure KpUBBIX OXJIAXKACHHUS OJHOKOMIIOHEHTHBIX M JBYXKOMIIOHEHTHBIX
cuctem? Ha3oBure npuunHy 3TOro pasinuyusl.
7. IlopsiioK MOCTPOEHUS TUarpaMMbl COCTOSIHUS IByXKOMIIOHEHTHOM CHCTEMBI.
8. KakoBo 3HaueHne MOBEPXHOCTEN, TMHUI U TOUEK HA IHAarpaMMe COCTOSIHHSI ABYXKOMIIOHEHT-
HOM CUCTEMBI?
9. YTto Takoe 3BTEKTHKA, 3BTEKTHUECKAsl KOHLIEHTpaLUs, IBTEKTUUECKas TeMIieparypa?
10. OOBSACHUTH CMBICIT TEPMHHOB: 3BTEKTUYECKAs, I0IBTEKTUUYECKHE U 3a9BTEKTHUECKHUE CMECH.
11. YTo Ha3bIBAETCSI TOUKOW MEPUTEKTUKU?
12. Yka3arh TUTBI quarpaMM TutaBkocTd. OmucaTh OAHY M3 JAMAarpamMM IUIaBKOCTH IO BBIOOPY
IpenoaaBaress.
13. Ha mpumepe muarpaMMbl COCTOSIHUSL OOBSICHUTH TIPABUIIO phlUyara.

[To mucummmHe «TEeXHOIOTUU MaTepHaIoB TBEPIOTEIHHON JIEKTPOHHUKI» IPEAYCMOT-
peHbl cienyomue GOpMbI TEKYIIETO KOHTPOJIIS: 3a4eT B 9 cemecTpe 0uHOM (hOpMBI 00yUeHUSI.




[TEPEYEHBb BOITPOCOB, BBIHOCUMBIX HA 3AYET
. Pemetku, kak mapoBsie ynmakoBKU. CTPYKTYpbI 3JIEMEHTOB U COSTMHEHHIH.
. Koopaunarnmonnoe uuciio. ATOMHBIN U HOHHBIN paguyc.
. [lycTtoThl B muioTHEHIIKX yrakoBkax. [loHsTHE O CTPYKTYpPHOM THIIE.
. MeTopl onpeesieHns CTpYKTypbl U OpPUEHTALlUd MOHOKPHUCTAJLIOB.
. Meton Yoxpanbckoro.
. Meroa bpumxmena-Crokbaprepa.
. Metonsl Kuponynyca u Bepnens.
. AMop¢HOe u cTeko00pazHoe cocTosiHUE. TeXHOIOTHYeCKre METO/Ibl MOIy4YeHHUs] HeYopsi-
JTIOUYEHHBIX CHCTEM.
9. Ilpenmer M 3agauu KpUCTALIOXUMUHU. OCHOBBI TEPMOAWHAMHKHU. TepMOIMHAMHUYECKHUE IIO-
TEHIUAJIbI.
10. YcnoBus (ha30BBIX paBHOBECHH, YCIOBUS CTEKIO00pa30BaHMS.
11. JIluarpamMmBbl COCTOSTHUS CHCTEeM Oe3 MpeBpalieHuid B TBepaoi dase.
12. TepMonuHAMHYECKUI BBIBOJ TUArpaMM COCTOSHHSI C TPOCTOM BTEKTUKOHW, ¢ TOIMMOP(-
HBIMU TPEBPAIEHUSMHU, C KOHTPYIHTHO U MHKOHTPYIHTHO IUIABALUIUMUCS coequHeHusMu. [lo-
CTPOEHHE TUarpaMM COCTOSIHUS 110 IKCIIEPUMEHTAIbHBIM TOUKaM, TPEYroJIbHUK TaMMaHa.
13. JIluarpaMMBbl COCTOSIHHSI CHCTEM C TBEPABIMU PacTBOpaMH. BIBOJ MSTH TUIOB JHAarpamMm co-
crosiHus 1o Po3ebomy.
14. Tunel XUMHUYECKOH CBSI3U.
15. 3aBUCUMOCTD (PU3UKO-XMMUYECKHX CBOMCTB TBEP/IBIX BEIIECTB OT UX CTPOCHHS.
16. YcnoBus ycTORYMBOCTH CTPYKTYPHBIX THIIOB MOHHBIX M KOBAJICHTHBIX KPUCTAJIIOB.
17. Pacuet napameTpoB KPUCTAJUIMYECKUX CTPYKTYP M0 UX KPUCTAINIOXUMUYECKUM JTaHHBIM.
18. Onucanue KpUCTANTUYECKUX CTPYKTYP MPHU MOMOIIN TEOPHH TNIOTHEHIITUX MIAPOBBIX yIaKO-
BOK.

00O ~NO Ol W~

4.2 ®oHJ OLIEHOYHBIX CPEICTB /AJs MPOBEJAEHUs MPOMEKYTOYHOI aTTeCTallUH.

ITo mucumninne «TexHONIOrHKH MaTepHaioB TBEPAOTENBHON AJIEKTPOHUKUY MPETyCMOT-
peHsl cneayroume GopMbl IPOMEXYTOUHON aTTecTalMu: 3k3aMeH (D) B 9 cemecTpe ouHOM pop-
MbI O0yUYEHHUS.

I[NEPEYEHB BOITPOCOB, BBIHOCUMBIX HA 5K3AMEH
. Pemertku, kak mapoBsie ynakoBKU. CTPYKTYphI 3JIEMEHTOB U COETUHEHHH.
. Koopannanmonsnoe uncio. ATOMHBIN U HOHHBIN paguyc.
. IlycTOTHI B INTIOTHEWIIMX yITakoBKax. [IoHsATHE O CTPYKTYpHOM THIIE.
. Meroas!l onpeneneHus CTPYKTYpbl 1 OPUEHTAIUM MOHOKPHCTAIIJIOB.
. TexHonoruueckre MeTOIbl MOJIYyYEeHHUs YIIOPSITOYEHHBIX CPel.
. Meton Hoxpanbckoro.
. Merox bpumxmena-Ctokbaprepa.
. Metonel Kuponynyca u Bepuens.
. MeTtozpl pocTa KpUCTAIIIIOB M3 Ta30BOM (azbl.
10. AmopdHOe 1 cTeKII000pa3HOe COCTOAHUE. TeXHOIOrHUECKUEe METO/Ibl IOJIYUYEeHUsI HeYopsi-
JIOYCHHBIX CHCTEM.
11. [Ipeamer u 3agaun KpucTaAIOXUMHUH. OCHOBBI TEPMOJUHAMUKHU. TepMOJIMHAMHYECKHUE T1O-
TEHIUAJbI.
12. YcnoBus Ga3oBbIX paBHOBECHUH, YCIOBHUS CTEKIO00pa30BaHUSI.
13. JlmarpaMMBbI COCTOSIHUSI CHCTEM 0€3 MPEeBpaIlieHUd B TBEPI0i dase.
14. TepMOAMHAMUYECKUH BBIBOJ JUArPaMM COCTOSIHHSI C TIPOCTOM IBTEKTHKOW, ¢ MOIUMOPQ-
HBIMU TPEBPAIICHUSMHU, C KOHIPY?HTHO M MHKOHIPYIHTHO IUIABSLIMMUCS coequHeHusaMHu. Ilo-
CTPOEHHE TUarpaMM COCTOSIHUS 110 HKCIIEPUMEHTAIBLHBIM TOUKaM, TPEYroIbHUK TaMMaHa.
15. JImarpamMmbl COCTOSIHUSI CUCTEM C TBEPJBIMH PacTBOpaMU. BBIBOJ MATH TUIOB AHArpaMm CO-
cTostHus 110 Pozebomy.
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16. Tunbl XUMUYECKOU CBSI3U.

17. 3aBUCUMOCTD (PU3UKO-XUMUYECKUX CBOMCTB TBEPABIX BEIIECTB OT UX CTPOCHHUS.

18. YcnoBust yCTOWYMBOCTH CTPYKTYPHBIX TUIIOB MOHHBIX U KOBAJIEHTHBIX KPUCTAJLIOB.

19. PacueT peHTT€HOBCKOM M pETUKYIISIPHOM MJIOTHOCTEN KPUCTAIUIMYECKUX CTPYKTYD.

20. Pacuer napaMeTpOB KpUCTAIIMYECKUX CTPYKTYpP MO UX KPUCTATUIOXUMUUYECKUM JAHHBIM.

21. Onucanue KpUCTAUIMYECKUX CTPYKTYP MPHU MOMOLIY TEOPHUH TUIOTHEHIINX IAPOBBIX YIIAKO-
BOK.

22. MaTtpu4HO€ ¥ TEH30pHOE OMUCAHUE CBOMCTB KPUCTAJLIOB.

23. CkansipHble U BEKTOPHBIE CBOMCTBA.

25. Ten3opHsble CBOMCTBA KPUCTAILIOB.

26. UnTepnperanus HAOMIOICHUN — MOHATHE MOJAEIH, KIacC MOJETH, BBIOOpP Mojenn. MeTo bl
COIOCTABJICHUS] MOJIEH C SKCIIEPUMEHTAIbHBIMH JAHHBIMHU, KPUTEPUU COIIOCTABIICHUSI.

27. MeTozibl yCpeaHEHUsI IKCIIEPUMEHTAIbHBIX JaHHBIX. [IpoOsieMbl TOUHOCTH, BEPXHSAS U HUXK-
HSIsl TPAHUIIBI OIIUOOK SKCIIEPUMEHTA.

28. Yyer anpuOpHBIX JaHHBIX U WH(GOPMAIMOHHBIX OLIEHOK NP BHIOOpE KO3 (dUIMeHTa pery-
JSpU3AIMH U OTIPEIeNICHUU HIDKHEH TpaHUIlbl BO3MOKHOM OIIUOKH.

29. MeTtozbl COBpEMEHHON KPUCTAIJIOXMMUU U CTEPEOATOMHBII aHaIN3.

30. MeTo nepecekarommxcs cdep.

Oo0pa3zen IK3aMeHAIMOHHOT0 OuJIeTa

denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00Pa30BATENBHOE YUPEKICHHE BBICIIIETO 00pa30BaHHUsI
Ky0anckuii rocyiapcTBeHHbIi YHUBEPCUTET
Kadenpa TeopeTrueckoit GU3MKK U KOMIIBIOTEPHBIX TEXHOJIOTHI
2018-2019 yu.roxg

Hucnumimnza « TeXHoJI0rMu MaTepuaJIoB TBEPAOTEIbHOM JJIEKTPOHUKH
9K3AMEHAILIAOHHBIN BUJIET Nel

1. Pemerku, kak mapoBble yakoBKU. CTPYKTYpbI 3JIEMEHTOB U COETUHEHH.
2. JluarpaMMbl COCTOSIHUSI CUCTEM C TBEPABIMH pacTBOpaMU. BBIBOJ MATH TUIIOB JUarpamMm
cocrosiHus 1o Pozebomy.

3aB. xadenpoi
TEOPETUUECKON (HUIUKU
1 KOMITBIOTEPHBIX TEXHOJIOTHUN B.A. Hcaes

OneHouHble cpeAcTBa AJIs MHBAJIMJOB U JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbsl BBIOMPAIOTCS C YIETOM UX MHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— MIpU HEOOXOIMMOCTH MHBAIMJAM U JIMIIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pO-
Bb [IPEIOCTABIISAETCS JOMOJIHUTEIBHOE BpeMsl ISl TOATOTOBKH OTBETA Ha SK3aMEHE;

— P TPOBEIEHUH IPOLEYPHI OLIEHUBAHUS PE3yJbTaTOB 00YUYE€HUS WHBAIU/OB U JIMIL C
OTpaHMYEHHBIMHU BO3MOXHOCTSMHU 3/10pPOBbsI MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAMMOCTH JJIs1 00YHArOIIUXCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBS
U MHBAJIMJOB IpOIlelypa OLICHWBAHUS Pe3ylIbTaTOB OOyUeHHs MO AUCLUUIUIMHE MOKET MPOBO-
JTUTHCS] B HECKOJIBKO 3TaIloB.

[Iponienypa orneHMBaHUSI PE3YJIbTATOB OOYUYCHHMS WHBAIMIOB U JIMI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JJ0POBbsl 10 TUCLMIUIMHE (MOJIYJII0) HMpeaycMaTpuBaeT NpPeOCTaBICHUE HH-
¢dopmanuu B hopMax, aaanTUPOBAHHBIX K OTPAaHUYCHUSAM UX 3/10pPOBBS M BOCHPUATHUS HHPOpMa-
LUH:



Jis 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist I ¢ HApYIIEHHUSIMU CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JJist 111 ¢ HapyIICHUSIMHA OTIOPHO-JBUTATEIILHOTO armapara:
— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

5. IlepeyeHb OCHOBHOH W JONMOJHHUTEJLHOH y4eOHOH JHMTEPaTypbl, HEOOXOAUMOI
JJISI OCBOEHMSI JUCUMILJIMHBI (MOLYJIs1).

5.1 OcHoBHasi 1uTEpaTypa:

1) Bpycennos KO.A. Marepuaibl TBEpIOTSILHON MHUKPO- M HAHOJICKTPOHUKH /
IO.A. bpycennos, A.M. Munaes. - Tam608: M3garensctBo ®I'BOY BIIO «TI'TY», 2012. - 80 c.
— Pexxum noctyna: URL: http://biblioclub.ru/index.php?page=book&id= 437072.

2) OpaukoB JI.H. TexHojorust mMarepuanoB ¥ H3ACIHHA SJICKTPOHHOW TEXHUKH [
JLH. Opnukos. - Tomck: ToMCKUI TOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM YIpaBJICHUS U pa-
nuossekrponuku, 2012, - Y. 1. - 98 «¢. — Pexumm gocryma: URL: http://
biblioclub.ru/index.php?page=book&id=209014.

5.2. JlomosiHMTEIbHAS JIMTEpPaTypa:

1) I'yproB B.A. ®usuka TBepmoro Ttema st uHxeHepoB / B.A. I'ypros,
P.H. Ocaynenko. - 2-e u3a., ucnp. u aon. - Mocksa : Texnocdepa, 2012. - 560 c. — Pexum no-
cryna: URL: http://biblioclub.ru/index.php?page=book&id=233466.

2) da3oBble paBHOBECHS B OJHOKOMIIOHEHTHBIX cucremax / I'.B. Byaunoposa,
10.I'. Tansameraunos, X.M. Spomesckas u ap. - Kazans: U3narensctso KHUTY, 2014. - 93 ¢. —
Pexxum nocryma: URL: http://biblioclub.ru/index.php?page=book&id=427849.

3) Jlanpay JI.JI. Teopernueckas ¢pusuka T.3. KBanToBas MmexaHuka (HEpEIATUBUCT-
ckas teopus) / JI.J. Jlanmay, E.M. JIupumu. — Mocksa: ®uzmariur, 2001. — 808 c. — Pe-
UM noctyna: https://e.lanbook.com/book/2380..

4) broxunnes J[.M. OcuoBsl kBanTOBO# Mexanuku / JI.W. bmoxunmes. — CaHKT-
[TeTepOypr: Jlans, 2004. — 672 c. — Pexwum noctyna: https://e.lanbook.com/book/619.
5) CosunoB  C.A. CrTpyKTypHBIE METO/Abl  MCCIEIOBaHMUS  KpUCTAUIOB  /

C.A. Co3unos, JI.B. Konecuukos. - KemepoBo: KemepoBckuii rocy1apcTBEHHbIN YHUBEPCUTET,
2012. - 108 ¢. — Pexxum mpoctyma: URL: http://biblioclub.ru/index.php?page=book&id=232740.

6) boiiko C.B. Kpucramiorpaduss wu wmuHepasorus. OCHOBHBIE TOHATHS /
C.B. Bboiiko. - KpacnHosipck: Cubupckuii ¢enepanbublii yauusepcuret, 2015. - 212 c. — Pexum
noctymna: URL: http://biblioclub.ru/index.php?page=book&id=435663.

5.3. llepuoauveckue u3IaHusA:

1. dusuka TBEpIOTO TENA;

2. Ycnexu pu3NuecKkux Hayk;

3. XKypHai skcrepuMeHTaIbHON U TEOPETUYECKON (PU3HKH;
4. XypHan ¢puznuecKkoi XuMHUu;

5. XypHan cTpyKTypHOI XUMUHU.

6. Ilepeuenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKALMOHHON ceTn «UHTep-
HET», He00OXO0AMMBbIX VISl 0CBOCHUS M CHUIIMHBI (MOAYJIs1).

Ne
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1. http://www.book.ru BOOK.ru — sanekrponnast 6ubimoreunas cucrema (3bC)
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COBPEMEHHOU yueOHOW U HAYYHOU JTUTEPATYPHI.
bubmoreka BOOK.ru comepXuT akTyalnbHYIO JUTEPATypPy
[0 BCEM OTpAaciisiM 3HaHWM, KOJUIEKIHSI MOIMOJIHACTCS DJIeK-
TPOHHBIMU KHUTAMHW PAHBIIC U3JJaHUS eYaTHOM BCpCHUMH.

AMOyKC.py — 2JEKTpOHHAs OMOIMOTEUHAs CCTeMa yu4eOHOM
U HAay4HOM JIMTEpaTypbl. B DIEKTPOHHYIO KOJUIEKLHUIO
BKIIIOYCHBI COBPEMCHHBIC YYECOHUKH W IOCOOMS BEAYIIUX
usnarenscts Poccnn.

[Tnarpopma ScienceDirect obecrmeurBaeT BCECTOPOHHHUI
OXBaT JIUTEPATYphl U3 BCEX 00JIACTEH HAYKH, MPEIOCTABIISI
JIocTyn K 6omnee yem 2500 HauMEHOBaHUH KypHAIOB B 00-
nee 11000 kHUT K3 KOJUIEKIIUU U3ATEIbCTBA «DJIb3EBUDPY, &
TaKkK€ OrPOMHOMY YHCIY KYpPHAJIOB, OMYyOJIMKOBaHHBIX
NPECTIKHBIMU HaYyYHBIMH coo01ecTBaMu. [lonHOTeKCTOBAs
6a3a manHbIX ScienceDirect siBisieTcs HENpPeB30MIEHHBIM
NHTepHeT-pecypcoM Hay4YHO-TEXHHUYECKOW U MEIUIIMHCKON
uH(pOpMaLIUU U CONEPKUT 25% MHUPOBOTO PHIHKA HAYUHBIX
nyOnuKanui.

baza nanubix Scopus unaekcupyer Goijee 18 Thic. HauMe-
HOBAHUM JKYpPHAJIOB OT S5 ThIC. MEXIYHApPOIHBIX H3/a-
TeNbCTB, BKiItOUas 6osee 300 poccuilcKkux KypHaJoB.
Henpes3oiinenHas nmoajaepka B IOUCKE HAay4yHBIX MyOsiu-
Kalui ¥ OpeoCTaBIEHUH CChUIOK Ha BCe BbIlIeANne pede-
paTtbl U3 OOMIMPHOTO 00BEMA IOCTYITHBIX CTAaTEH.
Bo3MoHOCT NOTy4eHUs: HHPOPMALIUU O TOM, CKOJIBKO pa3
CCBIJTAJIMCH JPYTHE aBTOPBI HA MHTEpeCyollyto Bac crartbio,
IIPEIOCTABIIAETCS CIIUCOK 3TUX cTaTeil. OTClIeKUBaHUE CBO-
WX TyOJIUKAIMA C TMOMOIIBI0 aBTOPCKHUX MPOQHUICH, a Tak
e paboThl CBOMX COABTOPOB U CONEPHUKOB.

Hayunas snexrponnas 6ubnuorexka (HOB) comepkut moi-
HOTEKCTOBBIE BEPCHUU HAyYHBIX HU3JaHUI BEIyIIUX 3apy-
OEXHBIX U OT€YECTBEHHBIX n34aTeJIbCTB.

«OnexTpoHHas Oubnuoreka auccepranmit» Poccuiickoil
I'ocynapcrsennoit bubnuorexu (PI'b) B Hacrosiiiee Bpems
conepxkut 6oee 400 000 moTHBIX TEKCTOB Hanboyiee 4acTo
3alpaliMBAaeMbIX YMTATEIsIMM Jauccepranui. ExeromgHoe
orrdposeiBanue oT 25000 1o 30000 nuccepranuii.

7. MeToanveckune YKazaHuda AJis oﬁyqammnxm 0 OCBOCHHMIO JHUCHMIIIMHBbI

9 http://www.ibooks.ru

3 http://www.sciencedirect.com
4 http://www.scopus.com

5. http://www.elibrary.ru

6. http://diss.rsl.ru
(Mmonxyasi).

OcHoBHOI yueOHOI paboTOH cTyneHTa SBISETCS caMOCTOsITelIbHas paboTa B TeUeHHUE
BCero cpoka oOydenus. HaumHath M3yueHHE NUCHHUIUIMHBI HEOOXOJUMO C O3HAKOMIIEHUS C
HEeNSIMU U 3aJjayaMi JMCUUIUIMHBL M 3HAHUAMU U YMEHUSAMH, NpUOOpeTaeMbIMH B Ipolecce
uzydenusd. [lanee cnenyer mpopa®oTaTh KOHCIEKTHI JEKIUH, PACCMOTPEB OTAENbHbBIE BOMPOCHI
10 MPEAJIOKEHHBIM HCTOYHUKAM JINTEpPATyphl. Bce HEsICHBIE BONMPOCH! MO AUCUMIIIMHE CTYIEHT
MOKET pa3pelIuTh Ha KOHCYNbTALUAX, MPOBOJUMBIX MO pacnucaHuio. Ilpu moaroroske K
71a00paTOpHBIM paboTaM CTYJEHT B 0043aTeIbHOM MOPSJIKE N3y4aeT TEOPETHUECKUI MaTepua B
COOTBETCTBUU C METOJINYECKUMH YKa3aHUSIMH.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJOTHI, MCIOJIb3yEeMbIX MPHU OCYHIECTBJIECHUH
00pa3oBaTe/ILHOIO MPoOLecca MO0 JMCUUILIHHE (MOLYJIIO).
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8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.
He npenycmotpeHo.

8.2 llepeyeHb HE0OXOUMOT0 MPOTPAMMHOI0 O0ecTeYeHusl.

ITporpamMHBIH POAYKT Jlorosop/uieH3us
Onepanuonnas cucrema MS Windows 8, 10 Ne73—-ADD/223-D3/2018 Cornaenue
Microsoft ESS 72569510 ot 06.11.2018
WuterpupoBanHoe opucHoe npuiioxxkeHune MS | No73-AD®D/223-D3/2018 Cornamenue
Office Professional Plus Microsoft ESS 72569510 ot 06.11.2018
ITporpammustii komrieke «TOPOSy CB0O0OOJTHO pacpOCTpaHsIETC.

8.3 llepeuenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1.  Dnexrtponnas O6ubnuoreynas cucrema "YHuBepcurerckas Ombiamorexka ONLINE"
[DnexkrponHsii pecype] — Pexxum mocryma: http://biblioclub.ru.
2.  DnextpoHHas OMONHMOTeYHas cUcTema u3natenberBa "Jlaup" [DIEKTPOHHBIA pe-

cype] — Pexxum nocryma: http://e.lanbook.com.
3. Dnekrponnas oubmmoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru).

9. MaTepuajibHO-TeXHHYecKasi 0a3a, HeoOXoaUMMasi I OCylleCTBJIEHUs1 00pa3oBa-
TeJbHOI'0 NPoIecca Mo AUCHMILINHE (MOIYJIIO).

MatepuaibHO-TeXHUYECKOe 00eCedeHNe TUCIIUILTUHBI

Y OCHAIICHHOCTH
1. JIeKuHOHHBIE 3aHATHS VY4eOHble ayAUTOPUU ISl IPOBEACHUS 3aHSATHI JEKIIHOHHOTO
TUIA; OCHALICHHE: KOMIUIEKT y4eOHOH mebOenu Ha 11 mect;
JocKka y4yeOHasi MarHUTHO-MapKepHas; KOMIIBIOTEPHOE OCHa-
menue [I9BM — 3 mit.; cpeacTBa TylIeHus: OTHETYIIUTENb
350040 r. Kpacnognap, yn. CraBpononbckas, 149, Ne223C
2. | JlabopartopHbie 3aHATHS | YueOHAs ayauTOpHs Ul NPOBEACHHS 3aHATUI 1a00pPaTOPHOro
TUTIA ¥ KYpCOBOTO TPOECKTHPOBAHHS (BBITTOJHEHHS KYpPCOBBIX
pabot) «JlabGopaTtopusi CTPYKTypHOTO aHajIM3a»; OCHAIECHUE:
nazepHas cucrema Ha 6asze Nd:YAG nasepa u mapamerpuue-
CKOTO ITeHepaTopa CBeTa JUIsl CIeKTpaiabHOU oosactu 680-2500
HM, B TOM YHUCIIE:
Nmnynscubiii Nd:YAG nazep monenu LO29-100;
[TapameTrpudeckuii renepatop ceera mojenu LP 604;
I'eneparop 2-oit rapmonuku mozenu LP 101;
Cten onTUYeCKUu.
350040 r. Kpacnoaap, ya. CtaBpononsckas, 149, Ne123C

No Bun pabor

VYdeOHast aynuTopus Uisl TPOBEICHUS 3aHATHI J1a00pPaTOPHOTO
TUTIAa ¥ KYPCOBOTO TPOCKTHPOBAHHS (BBITOIHEHUS KYpPCOBBIX
pabot) «Jlaboparopusi pocTa ONTUYECKHX CPEA»; OCHAILEHUE:
KOMIUTEKT ydeOHOW mebenu Ha 10 mect; Anrteuka «l'amoy»
(Habop wW3menuii TpPaBMATOJOTMYECKHUN MEPBOM MEIUIIMHCKOM
MOMOIIIM); JTOCKa y4yeOHasi MarHUTHO-MapKepHas; KOMIbIOTEp-
Hoe ocHanieHue [I19BM — 3 mT. Ha 6 TOCaJOYHBIX MECT; CPEeII-
CTBa TYIICHHS: OTHETYIIUTENb, POCTOBAs YCTAHOBKA ISl BBI-
pall¥BaHNs MOHOKPUCTAJIJIOB U TBEPABIX PACTBOPOB IO METO-
ny YoxpanbCKOro ¢ aBTOMAaTH3MPOBAaHHBIM KOMIUIEKCHBIM
o0opyaoBaHNEM; Jla3ep Ha Mapax Meau; MOHOXpOMAarTop ¢ pe-
THUCTPAIMOHHBIM 000pYI0BaHHEM U IUPPOBBIM HHTEP(Deiicom
350040 r. KpacHonap, yi. CraBponosbckasi, 149, Ne 131C




I'pynnoBeie (MHIAMBUIY-
aJIbHbIE) KOHCYJIbTALIUU

AyIuTOpuH ISl IPOBEACHUS TPYNIOBBIX U MHIWBHYaJTbHBIX
KOHCYJIbTAllMi; OCHAIIEHHOCTh: KOMIUJIEKT y4eOHOU Mebenu ¢
yueOonpiMu [I9BM nHa 14 mectr; 1 [I9BM aamunuctparopa
(mpenogaBarenbCKuil); ocka yueOHasi MarHUTHO-MapKepHast
350040 r. Kpacnomap, yn. CraBpomnonnckas, 149, Ne 212C,
207C

Texymuii KOHTPOJIb,
IIPOMEKYTOUYHAsl  aTTe-
CTanus

AynuTopusi [UIS  TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOMH
aTTeCTallly; OCHAIICHHOCTh: KOMILUICKT yuyeOHOH MeOenn Ha 11
MECT, JOCKa ydeOHasi MarHUTHO-MapKepHast

350040 r. Kpacnonap, yi. CtaBponosibckasi, 149, No223C

CamocrosiTenbHas pado-
Ta

[Tomemenue s CaMOCTOSATENbHON pPabOThI; OCHAIIEHHOCTD:
KOMIUIEKT yueOHoi mebOenu Ha 10 MecT, KOMIIbIOTEPHOE OCHa-
menue [I9BM ¢ BO3MOXKHOCTBIO MOAKIHOYEHUs K ceTu «UH-
TEPHET», MPOTPAMMOM IKPAHHOTO YBEJIWYEHHUS U JIOCTYIIOM B
AIIEKTPOHHYIO MH(OPMAIIMOHHO-00Pa30BaTENbHYIO CPEy YHH-
BepCUTETa

350040 r. Kpacnoaap, yn. CraBpononbckas, 149, Ne 208C




