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|. Hean u 3a1a4u AUCUMILTHHBI (MO/YJIA)

Heab nporpaMmsbl — cOPMHUPOBATH Y CTYJCHTOB NPAKTHUECKHE HABBIKY MOJTYYEHHS U 00paboTKN
MOBEPXHOCTU MaTEpHaJIOB, IPUMEHIEMBIX B IIPOU3BOJICTBE HAHOMATEPHAJIOB, KOMIIOHEHTOB
HAHOBJIEKTPOHHUKH, MUKPO- 1 HAHOCUCTEMHOHN TEXHUKH.

3agaum Kypca: u3yueHHe OCHOBHBIX TEXHOJOTHYECKUX MPOLIECCOB, C MOMOIIBIO KOTOPBIX B
HACTOSAIIEE BPeMsl CO3AI0TCSI HAHOPa3MEPHBIE HJIEMEHTHI U CTPYKTYPBI, a TaK)Ke MPECTABICHHE O
HanOonee HS(PEKTUBHBIX METOAAaX KOHTPOJII MApaMeTpoB U CBOWCTB  (hOPMHUPYEMBIX
HaHOpa3MepHbIX 00bekToB. Kpome TOro, cryaeHTsl OOy4aloTCs HaBbIKaM paboOTBl ¢
COOTBETCTBYIOLINM 000pyIOBaHHEM HA MPAKTUYECKHUX U TAOOPATOPHBIX 3aHATHSIX.

Il. MecTo mucummiaunbl (MoayJisi) B crpykrype OIIOII

Jucnuumaa «MeTtoasl 00paOOTKH TMOBEPXHOCTH TBEPAOTO Telia» OTHOCHUTCS K YacTH,
dbopMupyeMoil ydacTHUKaM# 00pa30BaTebHBIX OTHOIIEHUH O10ka b1.

JlaHHasi JUCLMIUIMHA ONUPAETCs Ha 3HAHMs, IOJYYEHHBIC IO CICAYIOIIMM AMCLUILIMHAM!
«MaremaTideckuii ananms», «ATomHas pusnkay, «Teoperndeckas pusnkay, «SnepHas Gpuznukar.

[lpaktudyeckue paboTbl B JIAOOpPAaTOPUM  MO3BOJSAIOT  CTYAEHTaM  IpuoOpecTu
IIEpBOHAYAJIbHBII ONBIT CAMOCTOSITENIbHOM pabOThl HaJl HAYYHBIMU MPOOIEMaMHU.

I11. TpeGoBanus k pe3yjibTaTaM 0CBOEHHUS TUCUMILINHBI (MOTYJIs1)

[Iporiecc wm3ydeHuss MJaHHOW JUCHMIUIMHBI HAampaBieH Ha (OPMHUPOBAHHE  CIETYIOIIUX
npopeccuonanbubix komnerenuuii (IK):
- CnocoOeH MpoOBOANUTH HayYHBIE HCCIEIOBAHUS B M30paHHOM 001aCTH SKCIEPUMEHTAIBHBIX
1 (MJIM) TEOPETHUSCKUX (DU3MUECKHUX MCCIICIOBAHUHN C TIOMOIIBIO COBPEMEHHOU prOOpHOit
06a3pl (B TOM 4YHCJE CJIOXKHOTO (HU3NYECKOro 000pydoBaHMs) W WH(GOPMAIIMOHHBIX
TEXHOJIOTUH C YYETOM OTEUECTBEHHOT0 U 3apyoexHoro ombita ([TK-2).

Komnerenuus HNuauxaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTEeHIUI
1IK-2 HJIK k21 3HaTh!
Criocoben . CI0oCcOOBI OJTyYEHUS! M U3MEPEHUS BaKyyMa,
OCYILICCTBIIATH ° OCHOBHBIE METOIBI CO3JAaHUSA LIEHTPOB OKPACKU B
BBIIIOJTHCHUE ONTHYECKUX MaTepHualiax;
OKCIICPUMCHTOB U | o CIOCOOBI ¥ TEXHOJIOTUU TIOJTYYSHUSI HAHOYACTHIT B
Oq)OpMHeHI/IC TOHKHX IIJICHKAX,
pe3yJIbTATOB J MPUHLIMIIBI OYMCTKH U MOJU(PUKAIIMY PA3TUUHbIX
UCCIIEIOBAHUN U HOBerHOCTeﬁ, B TOM YHUCJIE METOJIOM
paspaboToK IIJIA3MOXUMUYECKOTO TPABJICHUS.
YMeTh.
° CaMOCTOATENIBHO aHAJIM3UPOBATh U  OLICHUBATh
(haKThI, SIBICHUS U COOBITHS,
. OCYIIECTBIISITh TMOUCK U 00pabOTKYy aKTyalbHOU

unpopmanun B OBC © mnepuoOAMYECKUX W3IAHUSAX U
BBISIBIIATH ~ COBPEMEHHBIC  TEHJCHIIMM B  Pa3BUTUHU
AIIEMEHTHOM 0a3bl NIEKTPOHUKH;

L4 NpUMCHATL MCTOAbBI U CpCACTBA HU3MCPCHUA
(1)1/131/II-ICCKI/IX BCJINYHH,
L4 OLICHUBATL XapaKTCPp W HAIIPABJICHUC BJIUSIHUA

BHEUIHUX (DaKTOPOB Ha CKOPOCTh M JPYrHe MapaMeTpbl
TEXHOJIOTUYECKUX MPOLECCOB IUIa3MEHHOM 00padoTKH
MaTepHalIoB.

HMeTh npeacTaBieHue:
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. 0 HAYYHO-TEXHUYECKOW JICKCUKE (TEpPMHUHOJIOTHH),
B3aMMOCBSI3U  MEXJIYy  COCTaBOM,  CTPYKTypol U
KOMIUIEKCOM CBOWCTB MAaTE€pPHAJIOB, ONPEICISIONINX HUX

MIPUMCHCHHE.
Biagers:

. HaBBIKAMH BBIOOpA METOJIOB U YCJIOBHH 00pabOTKH
MaTepHuajoB pa3INuYHON IPUPOABL;

o HABBIKAMU aHanm3a B3aUMOCBS3H

TEXHOJOTHYECKHUX PEKUMOB U KauecTBa 00pabOTKH.

V. Conep:xanue u CTPYKTYpa AU CHUILTAHBI
O0BEM IUCIUIUIMHEI COCTABIAET 2 3aUE€THBIX €IUHMIIBI, (2 4acoB, B TOM 4yncie 59 yacos
KOHTaKTHOU paboThl
3aHTHS POBOJISATCS TOJIBKO B OYHOM (opMe 00ydeHUs] ¢ MPUMEHEHUEM IUCTAHIIMOHHOTO
KOHTpPOJISI CaMOCTOATENbHONU paboThl cryaeHToB uepe3 DnMOC ¢dakynpreTa. DIEKTPOHHOU H
JUCTAaHIIMOHHOU (hopM 00yUeHHUs HE IPeyCMaTPUBACTCS.

W3 Hux 24 yacoB — mpaKkTUYECKas OrOTOBKA

®opMa NPOMeKYTOYHOM aTTecTaluM: 3a4éT




4.1. Copnepxanue IUCHUILIMHBI, CTPYKTYPHPOBaHHOEe IO TeMaM,

AKAACMHUICCKHUX JacoB

C
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YKazaHueM BHI0B yqeﬁm,lx 3aHATHIL W OTBEJEHHOI0 HA HHMX KOJHYECTBA

3 Bunpl yue6HO# paboTHI,
g BKJIIOYAsi CAMOCTOSITEIIbHYIO padoTy
g{ 00y4aroIIUXCs , MPAKTHYECKYIO MOATOTOBKY U DOpMBI TEKYIIEro
2| B3 TPYAOEMKOCTb KOHTPOJISI
%
No g* s | 8 = (B yacax) YCIIEBAEMOCTH;
2 =n
5] 3 <
/o Pazzen 1uCHHUIIMHbL/ TeMBI = ° E 2| KonrakTHas paboTa NpenojaBaTels ¢ T dopma
s N
O 8| E& 00yYarOIIMHUCS 5 [IPOMEKYTOUHOU
m | g° = aTTecTaluu
" Cemmnapckue = (no cemecmpam)
S Jlex 3) <
= | /mpaxtueckue | peon cynbraman | 3 £
2 uu /mabopaTopHbIe c% ve)
3aHATHS O = 8
OTYET, 3aIInATa
1 Pazzen 1. MeTonpl OIy4eHHs U U3MEPEHHUs BaKyyMa 7| 262 |6 14 0,2 12 OT,IIéTI:
OTYET, 3aIInTa
2 Paznen 2. IleHTphI OKpAacKU B ONTHYESCKUX CPEaax 7| 243 |6 12 0,3 12 OT,IIéTI:
OTYET, 3aIInTa
3 Paszen 3. [Tna3MeHHbIE TEXHOIOTUY B HAHOYIEKTpoHUKE. | [ | 24,3 | 6 12 0,3 12 OT,IIéTI:
Pazgen 4. TexHOIOTHSA MIa3MOXUMHUIECKOM OUHUCTKU U OTYET, 3alIUTa
4 | lLunend 7| 242 |6 12 0.2 12 ) 4t
paBJICHUS MaTCPUAIOB. OT4YCTa
KOntpons 8
3auéT 1 1
HToro yacon 108 | 24 50 1 49 3auéT




4.2. IlnaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PaGOThI 00Y4YAIOLIMXCS 110 JUCHMIJIHHE

CamocrosiTenpHas paboTa 00yJaronuxcs V4ebno-
METOIYECKOe
OueHouHoe
Cemectp Hazsanme paszacia, TCMbI B i paG Cpoxku TpynoemMkocTb CDEJICTRO obecneuenue
UA CaMOCTOATCIPHON PAOOTEL| oy ierng (uac.) peA CaMOCTOSITEJIbHON
paboTHI
Odopmienne oT4E€TOB 110 1a00PATOPHBIM O0paboTKa MOTyIeHHBIX B [1-2]
TCUYCHUC .
7 pabotam AKCIIEPUMEHTAJIbHBIX JIaHHBIX, cemectpa 9 Otuér
AHAJIN3 PE3yJIbTATOB
[ToxroroBka Kk 3amuTe OTYETOB ®opmyIMpOBaHHE BEIBOJIOB 1O [1-2]
e3ynbraraMm pabotsl. PaboTa c B Teuenue
7 pesy b 40 CobecenoBanue
METOANYCCKUM MAaTCpPpUaJIOM K ceMeCTpa
KaxJ0i pabote
OO6muii 00beM caMOCTOATENbHOM PabOThI MO TUCIUILIMHE (Yac) 49




4.3. Conep:xaHue yueOHOro MaTepuasa

Pazpnen 1. Meroas!l noimyueHus: 1 USMEPEHNUS BaKyyMa.
1.1. TeopeTrueckue OCHOBBI.
1.2. TIpotiecchl OTKAYKH.
1.3. TexHuka noJy4eHHs BaKyyma.
1.4. TexHuKa U3MEPEHNUS AABJICHUS Pa3psHKEHHBIX T'a30B.
Paznen 2. LleHTpBI OKpacku B ONTUYECKUX Cpeliax
2.1. Toyeunsle e eKThl B KpHCTAIIIaX.
2.2. Knaccuukanus eHTPOB OKPACKHU.
2.3. MeTo1bl MOTYYeHHS TOYCUHBIX 1e(DEKTOB.
2.4. IIpumeHeHre KPUCTAIJIOB ¢ IEHTPAMU OKPACKH B HAYKE U TEXHUKE.
Paznien 3. I1a3MeHHbIE TEXHOJIOTUU B HAHODJICKTPOHHKE.
3.1. Hanopa3mepHbie 0ObEKTHI.
3.2. CiocoObI MOTy4YeHNsS] HAHOYACTHIL.
3.3. Ha"ocTpyKTypHbI€ IJIEHKH.
Paznen 4. TexHosmorus miasMoXuMHUYECKONH OUMCTKU U TPABJICHUS MaTEpUAJIOB.
4.1. Knaccudukariys mpoueccoB Mmia3MOXHUMHYECKOTrO TPAaBIEHUS U OYUCTKHU.
4.2. MexaHu3M mporiecca mIa3MOXHMHUYECKOT0 TPaBJICHUS.
4.3. PaBHOMEPHOCTH MIa3MOXUMHUYECKOTO TPABJICHUS.
4.4. TexHOJIOTHYECKHUE Ta3bl IS TUIA3MOXUMHUYECKOTO TPABIICHHS
4.5. Meroap! uccnenoBanrue o0padaTeiBaeMO TOBEPXHOCTH.

4.3.1. IlepeyeHb CEMHUHAPCKHUX, MPAKTHYECKHX 3aHITHII U JIAOOPATOPHBIX PadoT

Ne Ne paspena u HanmeHnoBaHnue ceMHHapoOB, Tpyn | Ouenounsie | @opm
n/m TEMBI MPAKTUYECKUX U JTaOOPaTOPHBIX 0EMK CpencTBa upyem
JTUCIUTLTAHBI pabot OCTh bIC
(Momyms) (dachl KOMIIE
) TEHIH
u
1 2 3 4 S 6
1. MeTo/1bl IOJTy4EHUS U U3MEPEHUS ..
1.1-15 HRL oLy P 14 Otuér
BaKyyMa
2. EHTPBI OKPACKH B ONITUYECKUX N
2.3-2.4 Henrper oxp 12 Oruér
cpenax I1K2
3. [1na3MeHHbIE TEXHOJIOTHH B N
3.3-34 12 Ortuér
HaHODJICKTPOHUKE
4. TexHoMOrUs MIa3MOXUMUYECKOM N
4.3 12 OTtuér
OYHCTKU U TPABJICHUSI MAaTEPUATIOB

4.3.2. llepeyenb TeM (BONMPOCOB), BLIHOCMMBIX HA CAMOCTOSITeJIbHOE HU3y4YeHUHE CTyJAeHTAMHU B
pamkax camoctositeibHOi padoTsl (CPC)

Ne Bz Pexomennyemas
- Tema CaMOCTOSTEIIBHO 3ananue naK
HeJl. . JuTepaTypa
1 paboTHI
1. | Pazgenst 1-4 | AynutopHas N3yuuts Meroauueckoe
TEOPETUYECKYIO YacTh | OMKCaHUeE,
1abopaTopHO aBTOPCKOE MK 2y
paboThI rocoowue [1]
2. | Pazmenwr 1-4 | AynutopHas N3yunth onucanue Mertoanueckoe HJIK k21
CTEH/1A, X0 OINMCAHHUE,
BBITMIOJTHEHUS paOOThI. | aBTOPCKOE
[TonkmounTh nocobwue [1]




npubopsl cOOpaTh
cxemy (ipu
HEOOXOIUMOCTH ).
IToaroroBuTh K
HAYay SKCIIEPHUMEHTA

3. | Pazgennr 1-4 | AyautopHas [Iposectu Metognueckoe UK rir2a
AKCIIEPUMEHT. ONHUCaHue,
O6paborath aBTOPCKOE
SKCIIEPUMEHTabHbIe | mocobue [1]
JTaHHBIE.

4. | Paznensl 1-4 | BueaynutopHas | opopmiieHue otyera; | Bes HJIK k21
MOATOTOBKA K 3alIUTE | peKOMEHAYyeMast

JuTepaTypa

4.4, MeToauuecKkue YKa3aHUus 110 OpraHm3anuu CaMOCTOSITEJIbHOM p360TLI CTYACHTOB

K coBpeMeHHOMY CHEIUAIMCTY OOIIECTBO MPEABABISET IOCTATOYHO IIHUPOKUH IMEpedeHb
TpeOOBaHUH, cpead KOTOPbIX HEMAJIOBAKHOE 3HAYEHHE HMEeT HaJIW4Yhe Yy BBIITYCKHUKOB
OTIPEICICHHBIX CIIOCOOHOCTEH W yMEHHS CaMOCTOSITEIbHO JOOBIBATh 3HAHUS W3 Pa3IMYHBIX
MCTOYHHUKOB, CHCTEMaTH3MpOBaTh IOJIyYEHHYIO MH(OpMAIMIO, J1aBaThb OLIEHKY KOHKPETHOMH
¢unancoBoi cutyanuu. POpMUPOBaHHE TAKOTO yYMEHHUS IMPOUCXOAUT B TEUYEHHE BCETO NEeproja
00y4yeHHs uepe3 ydacTue CTYACHTOB B NMIPAKTHUUYECKUX 3aHITUSAX, BHIIOJHEHHE KOHTPOJIbHBIX 33aJaHUH,
HaNMCaHUE KYPCOBBIX M BBITYCKHBIX KBATH(UKAIMOHHBIX padot. [Ipu 3ToM camocTositensHas padora
CTY/IEHTOB UI'PAaeT PELIaroIlyi0 pojb B X0JI€ BCEI'0 y4eOHOro mpolecca.

CamocrosiTenbHas padboTa pean3yercs:

1) HemnocpencTBEeHHO B MPOLIECCE ayIUTOPHBIX 3aHATHIA, IPH BBIOJIHEHUH JTA00PATOPHBIX PaboT.
2) B koHTakTe ¢ mpernojaBaTeieM BHE paMOK PACIHCAHHS - HA KOHCYJIBTALUAX MO y4eOHBIM

BOIPOCAaM, B X0/I€ TBOPYECKHX KOHTAKTOB, ITPH JIMKBUIALUH 33J0JDKEHHOCTEH, IpH

BBITTOJIHEHUH WHANBHUYaTbHBIX 3aJJaHUN H T.JI.

3) B oubnmoreke, 1oMa, B OOIIEKUTHH, Ha Kadeape npr 0GpOpMICHHUH OTYETOB JTa0OPATOPHBIX
paboT U MOATOTOBKE K MX 3aIUTE.

CamocrosaTenbHOI paboTa CTYACHTOB MOXKET ObITh Kak B ayJJUTOPUH, TaK U BHE €e.

BaeaynutopHasi camocrTosiTenbHass paboTa CTYJEHTOB TakKe BKIIOYAeT B ce0s MOATOTOBKY K
YCTHBIM OIPOCaM I10 KaXIOMY M3 M3y4aeMbIX pa3ziesioB. Takxke caMoCTOsITeNIbHAs paboTa MoApa3yMeBaeT
CHCTEMAaTHYECKUH MOAX0A K 00y4EeHHIO, B COOTBETCTBUH C NPE/IOKEHHBIM B paszene 6.1 rpadukom, 4ro,
B CBOIO 04€pe/ib, CIIOCOOCTBYET MOJIyYEHHIO 3a4eTa M0 JJAHHOM JUCIMILTHHE.

4.5. [IlpumepHasi TeMATHKA KYPCOBBIX padoT (MP0eKTOB) (IPH HAJIMYMH)
KypcoBbie paboThl HE TUIAHUPYIOTCA.
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V. Y4eOHO-MeTOAMYeCKOEe U MHPOPMALIMOHHOE o0ecevyeHre TUCIUIINHBI (MOIYJIs1)
a) OCHOBHas Tumepamypa
1) Tlamepusiii B.JI. OcHOBBI HaHOTEXHOJOTHH. Il1a3MeHHBIE TEXHOJIOTMH B HAaHOZJIEKTPOHHUKE

[DnexTponHsbIi pecypc] : yueb.-meron. mocodue / B. JI. [Tanepnsrii. - 9BK. - Upkyrck : M3a-BO
Ury, 2014. - Pexxum gocrtyna: 343 "bubmmotex". - Heorpanmu. nocrym. - ISBN 978-5-9624-
1102-6
2) Bnamumupos, I'. I'. ®u3uka MoBepXHOCTH TBEPIBIX TENI: yueOHOE mocodue [DIeKTPOHHBIH
pecypc] / T'. T'. Bnagumupos. - Mocksa : Jlaus", 2016. - : w1 - ). - Pexxum mocryma: DbC
"UznarensctBo Jlanw". - Heorpanuu. noctym. - bubmuorp.: c. - ISBN 978-5-8114-1997-5
O00NOHUMENbHAS TUMEPAmypa

1) ®ammeeB, M. A. DiemeHTapHass 00paboTka pe3yinbTaToB sKcnepumenta [Tekcr] : yueO.
nocobue / M. A. ®annees. - M. : Jlanp, 2008. - 117 c. : w1 ; 20 cm. - bubmuorp.: c. 115. -
ISBN 978-5-8114-0817-7. - (3 7Kk3)

2) Beenenckuii, B. 10. DkcrniepuMeHTaIbHBIE METOIBI (DU3UYECKOrO MaTepraioBeaeHus [Tekcr] :
nayunoe usnanue / B. 10. Beenmenckwmii, A. C. Jlunees, A. C. IlepmunoB ; Ham. uccren.
texHoi. yH-T "MUCuC". - M. : Uzn-so MUCuC, 2011. - 309 c. : un. ; 21 cm. - bubauorp.: c.
308-309. - ISBN 978-5-87623-414-8. - (1 3k3)

3) Cenakos, A. 0. TOHKOMJIEHOYHBIC HIEMEHTHI B MUKPOAJIEKTPOHUKE. OCHOBBI IIPOSKTUPOBAHUSI
u m3rotoBneHus [Tekct] : HayuHoe m3ganme / A. 1O. Cenakos, B. K. Cmonus ; pen. A. TO.
Cenakos. - M. : Pagnorexnuka, 2011. - 165 c. : w1 ; 22 cM. - bubmuorp.: ¢. 159-165. - ISBN
978-5-88070-292-3. - (1 3x3)

4) PomumH B.M. TexHONOTHS MaTepualoB MHUKPO-, ONTO- M HAHOIJIEKTPOHUKU [DJIEKTPOHHBIN
pecype] : yueb. mocobue st CTyA. By30B, 00yd. mo Harp. moaroT. 210100 "DnexTpoHuka u
MHUKpOdJIeKTpoHHKa" : B 2 4. / B. M. PomuH. - 2-¢ u3a. - OBK. - M. : bunowm. JIaGoparopus
3HaHud. - Pexxum pocrtyma: U3 "bubmmotex". - Heorpanmu. moctyn. - ISBN 978-5-94774-
913-7.4. 2. - 2012. - ISBN 978-5-9963-1471-3

5) Ilewmmwmn, E. I1. BakyymHubie TexHonoruu : yueo. nocodue / E. I1. Illemun. - JloaronpynHsiii :
Nurennext, 2009. - 502 c. : uin. ; 22 cm. - (PustexoBckuil yueOHuk). - bubmuorp.: ¢. 502. -
ISBN 978-5-91559-012-9. - (1 3k3)

%gmw e Fp A1y %
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0) nepuoouueckue uz0aHus

8) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3spadomox

1) TMlanepusiii B.JI. OcHOBbI HaHOTeXHOJOTHMA. [l1a3MEeHHBIC TEXHOJIOTMH B HAaHOZJICKTPOHHUKE

[DnexTpoHHbIH pecypc] : yuebd.-meroa. mocodue / B. JI. [Tanepnsrii. - OBK. - Upkyrck : U3a-Bo
Hry, 2014. - Pexxum gocryna: 943 "bubnuorex". - Heorpanuy. gocryn. - ISBN 978-5-9624-

1102-6

2) B cucreme obpasoBarenbHoro nopraiga UI'Y (http://educa.isu.ru/) pa3menieHbpl METOIUYECKHE

MaTepuasbl U 3aJaHusl 110 JaHHOMY KypCy

2) 6azvl OaHHbIX, UHPOPMAYUOHHO-CAPABOUHDBLE U NOUCKOBbLE CUCHEMbl

Hayunas snekrponnas 6uoimorexa eLIBRARY.RU, 6onee 10 momHOTEKCTOBBIX

BEPCHl HAyYHBIX KYpPHAJIOB [0 TeMaTHKE Kypca

WudopmaninonHas cucreMa JI0CTyIa K pOCCUHCKUM (PU3HUECKUM KypHallaM U 0030pam

BUHUTU (http://www.Viniti.ru)

HB UT'Y http://library.isu.ru/ru

ApxuB HayuHbIX )xypHanoB JSTOR (http://www.jstor.org.)
243 «bubmuorex» https://isu.bibliotech.ru/

OBC «JIanb» http://e.lanbook.com/

3BC «PykonT» http://rucont.ru

OBbC «Aiibyke» http://ibooks.ru

V1. MaTepuaibHo-TeXHH4YECKOE 0O0ecniedeHrue TUCHUUILTHHBI (MOYJIA)

6.1. YueOHo-1a00paTopHOE 060py10BaHUE!

.Ha60paTOpHLII\/'I MMPAaKTUKYyM BKJIOYACT B ceOs ciaeayromee 060py,HOBaHI/IeZ YCTAHOBKH [JIA

UCCIIEIOBAaHMs TJICIOLIETO pa3psiia, IJIa3MEHHBIM pPEakTop, YCTaHOBKA Ul TEPMO-BaKyyMHOIO

XUMHUYCCKOI'O napO(basHoro OCaXXaCHUs, HMHynLCHLIﬁ BaKYYM'HerBOﬁ HOHHBIMN HUMIUIAHTEDP,

YCTaHOBKa [Jid INIa3MOXUMHYCCKOI'O0 TPaBJICHUA. KpOMe TOro, HWMEIOTCAd COOTBETCTBYIOIIUC

KOHTPOJIbHO-U3MEpUTENbHbIE NMPHOOPHl (0T MYyJIbTUMETpa A0 YJIbTPa3BYKOBOW BaHHBI), pa3iIHMyYHbIE

UHCTPYMEHTBI (OTBEPTKH, HOXKH, TUHEHKH, IITAHT€HLIUPKYJIH, TACCATUXKH, CTEKJIOPE3, MUHIETHI).

I[J'IH O6pa6OTKI/I MOJIYYCHHBIX B XOJ€ SKCIICPUMCHTA NAHHBIX HAa HNPAKTUYCCKHUX 3aHATHUAX B

nabopatopun kadeapsl UMEIOTCS KOMITBIOTEPHI C COOTBETCTBYIOIIUM IMPOTPAMMHBIM 00ECTICUCHHEM.

6.2. [IporpamMHoe obecnieveHue:

cranaaptHbie cepBuckl MS Windows amst pabotsl B ritobanbHO#M cetn IHTEpHET;

Microsoft Word u Microsot Excel B coctae makera MS Office. JIunien3us Ha HOBbIE BEpCHH

nepuoaudecku oOHoBmseTcs LleHTpoM HOBBIX HHPOpPMaLMOHHBIX TexHonoruid 'Y no Bcemy

YHUBEPCUTETY

Crnenmann3upoBaHHOE MMPOTPAMMHOE 00eCIIeueHUe:

nporpammMHblii nakeT AvaSoft 8.0.1 1y nepBuuHOI 00pabOTKH CHIEKTPATbHBIX JAHHBIX,

MOJIY4a€MbIX «Ha JICTY» OT BBICOKOTYBCTBUTCIIBHOI'O OIITOBOJIOKOHHOTO CIICKTPOMETpA

AvaSpec-2048;


http://educa.isu.ru/
http://www.viniti.ru/
http://library.isu.ru/ru
http://www.jstor.org/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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- yHHBepcaibHOe mporpammuoe obecneuenue AvaSoft-All, sxarouas AvaSoft-Chem, AvaSoft-

Color, AvaSoft-Irrad, AvaSoft-Process, AvaSoft-3D (Ne 1409 ot 12.12.2014).
6.3. Texuuuyeckue U I1eKTPOHHbBIE CPeACTBA:
I[J'ISI O6pa6OTKI/I IMOJIYYCHHBIX B XOA€ JKCIICPUMCHTA AAaHHBIX Ha IPAKTHYCCKHUX 3aHATUAX B
naboparopun Kaeapsl UMEIOTCS KOMIIBIOTEPHI C COOTBETCTBYIOIIUM IPOTPAMMHBIM 00ECIICUCHUEM.

Martepuanibl: Hay4yHbI€ CTaThH U MOHOTPA(QUH U3 PELIEH3UPYEMBIX KYPHAJIOB, HA0OP IIETOYHO-
TaJIONIHBIX KPUCTAIIJIOB, PE3NHOBBIN NepuaTKU (0JHOPA30BbIC), IUCTUINIMPOBAHHAS BO/IA, CTEKIA B
Ka4yecTBe MOJIOKEK, 00pa3libl MEAH BHICOKOM YMCTOTHI, O513b /IJIs IPEIBAPUTEIBHON OUUCTKU

00pa31oB, ONTUYECKHE U TIOKPOBHBIEC CTEKIIA.

V1l. O0pa3oBaTesibHbIC TEXHOJIOTUH
Kypc ocHOBaH Ha OpPHUIMHAJBLHBIX pa3padoTkax aBTOpPoOB. [IpoOBOIATCS CIEAYIOUIUE BUIBI
3aHATHUI: JIEKIMH, JJA0OPaTOPHBIC PAOOTHI.
®opmbl Opranu3alys BHEAYJUTOPHOU CaMOCTOSTENIbHON padOThI 110 TaHHOW TUCIUIUINHE:
e pabota ¢ y4yeOHbIM MOcoOrUeM aBTOPOB MPOTPaAMMBbI
® U3yueHUE HAYYHOU U CIeNMabHON yueOHO! JUTepaTyphl;
® [IOATOTOBKA M HAIMCAHUE OTYETOB (B 3JCKTPOHHOM BHJIE) MO JTa00OPaTOPHBIM padoTam;
Kaxnas mabGoparopHas pabora B mOCOOMM TMpeABapsieTcss MOAPOOHBIM TEOPETUUECKUM
BBEJICHUEM, KOTOPOE MOKET WIPaTh pPOJIb KPAaTKOrO KOHCIIEKTa JIEKIMHW 1Mo naHHoM teme. [locie
TEOPETUYECKOTO0 BBEICHHUS JaHbl ONUCAHUA (DU3MUECKUX TMPUHIUIIOB H3MEPEHUs HCCIIETyeMbIX
apaMeTpoB, MPUHLUITHAIBHBIX CXEM M KOHKPETHBIX METOAMK U3MEPEHH, a TaK)Ke PEKOMEH/IAIluH 110
00paboTKe pe3yabTaTOB U3MEPECHHUIA.

B xome naGopaTopHBIX pabOT CTYAEHT TOTOBHT OTYET, BKIIOYAIOIIUN B cebe CIlieaylomme
3JIEMEHTHI: OIMCAHUE SKCIIEPUMEHTA, CXeMa, TaOIHUIIbl SKCTIEPUMEHTAIBHBIX TaHHBIX, OCLUIIJIONPaMMBbI
(B BUJIE€ CKpPUHILIOTOB), OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

CryneHThl BBIMONHSIOT paOOThl HEOONBUIMMM TpYIIaMu, O0O0CYXJas IOCIeI0BaTeIbHOCTD
JEeWCTBUH, W BMECTE aHAJIM3UPYIOT TOIYYEeHHBIE pe3yabTarhl. llocienoBaTenbHOCTD BBITOTHEHUS
paloThI 3a/1aeTCs CIEAYIOUMM 00pa3oM:

1) TIpoBomuTcs HWHCTpYKTax 1o TexHuke Oe3omacHoctu (TB) B maboparopuu. Ilocne

o3HakoMiIeHUs1 ¢ Th M OTBETa Ha HECKOJIbKO COOTBETCTBYIOIIUX BOIIPOCOB ITPETOaBATENs
(vm MHXXEHepa), CTYEHTHI CTaBSAT IMOAIUCH B )KypHAJIE TI0 TEXHUKE 0€301MacHOCTH.

2) CryaeHTHl 3HAKOMSTCS C TEOPETHUECKHM MaTEPHAIIOM.

3) 3HaKOMCTBO C TiepeyHeM MpPHOOPOB W TPUHAICKHOCTEH. 3HAKOMCTBO C MOPSIKOM
BKJIIOYCHUSI W BBIKIIOYEHHUsT cTeHna. CoOupaHue SIIEKTPHYECKOW CXeMBI (€CIIM HYKHO),
MoJKIIoYeHne mnpuodopoB. [lonroroBka MarepuanoB sl JKCIIEPHUMEHTa (BBIpe3aHUs
MOJUT0KKH, CKaJIbIBAaHHE KPHCTAJlIa, IPEeIBApUTENIbHAS OYUCTKA U JIp.)

4) Brinmonsenue 9KCIICPUMCHTA COIJIAaCHO X0y pa6OTBI, YKa3aHHOMY B MCTOJIUYKE.
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5) OO6paboTKa SKCIEPUMEHTAIBHBIX JTaHHBIX. BHECEHHE COOTBETCTBYIONMUX TAOIHUI, TPAPHUKOB,

JMarpaMM B 3ar0TOBKY OYYIIETo 3JIEKTPOHHOTO OTYETA.

6) IloaroroBka m odopmiieHHe oTYeTa MO JiabopaTopHOoW padoTe. OTBEThI HA KOHTPOJbHBIC
BOIIPOCHI B MeTonuke. YeTkoe popmynrpoBaHue BHIBOAOB IO paboTe.

7) TloaroroBka K 3aIiuTe oT4eTa (C yYETOM H3YyUCHHS TEOPETUIECKOTO MaTepHaa).

8) 3amura oTueTa.

VIIl. Ouenouynble MaTepuaibl AJs1 TEKYIIEr0 KOHTPOJISI M IPOMEKYTOYHOM
aTrecTanuu

8.1. OneHo4HbIe MaTepPUAIBI
8.1.1. OueHOUYHBIEC CPEACTBA ISl BXOHOTO KOHTPOJIS
BXx01HOM KOHTPOJIb 3HAHUI HE TPOBOAUTCA.

8.1.2. OnieHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS
JlanHass JgucHUIUIMHA oOOecreduBaeT TJaBHBIM o00pa3oM (opmupoBaHUEe MNPOQPECCHOHATBHBIX

KOMIIETEeHIHH (yKa3aHbl Bamie) Oyaymux 0aKaiaaBpoB.
Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS IO CIEAYIONUM KPUTEPHSIM OLICHUBAHUS YPOBHS
NPUOOPETEHHBIX KOMITICTEHIIHN!
1) TloporoBblii ypOBeHb:
- (3HaHUWe) JaeT OoNpeesICHNsI OCHOBHBIX MTOHSATHIA
- BOCIIPOM3BOJHT OCHOBHBIE (pu3mueckue (GpakTol, uaen
- pacro3HaeT pu3nIecKue O0BEKTHI
- 3HaeT OCHOBHbIE METOJbl PELICHMs TUIOBBIX 3aJad U yMEeT UX IMPHUMEHATh Ha
NpaKTHKE
- (ymeHnme) ymeeT paboTaTh CO CIPABOYHOM JINTEPATYPOI
- HCINOJb3yeT MpHOOpHI, YKa3aHHbIE B ONMUCAHUM JIAOOPATOPHOU (MJIM NMPAKTUYECKOMN)
paboThI
- YMEEeT NpPE/CTaBIATh Pe3yJbTaThl CBOEH paboThI
- (BaameHme) BiIazieeT TEPMHHOJIOTHUEH MPEIMETHON 00JACTH 3HAHUS
- cnoco0eH KOPPEKTHO MPECTaBUTh 3HAHHUS B MAaTEeMaTHUECKOW (hopme
2) Ba3oBblii ypoBeHb
- (3HaHHWe) MOHUMAET CBS3H MEXIY Pa3INYHBIMU (PU3NYECKUMH TTOHITUSMH
- WMeeT IpeJcTaBiIeHne O (PU3NIECKUX MOIEISX MPOIECCOB B IIa3Me
- apryMeHTHpYeT BHIOOP METO/Ia PEIICHHS 3a/1a4/; COCTABIISCT IUIAH PEIICHUS 3a/1a4n
- rpaduUecKy WUTIOCTPUPYET 3344y
- (ymeHme) caMOCTOSTENHHO ITOA0OMPACT M TOTOBUT JJISl SKCIIEPUMEHTa HEOOX0AUMOe
obopynoBaHue

- IIPUMCHACT METOABI PCHICHUS 3a1a4 B HE3HAKOMBIX CUTYalMIX,



13
- yMeeT KOpPPEKTHO BbIpaXaTb M apryMEHTHUPOBAHHO OOOCHOBBIBATh IOJOXKEHUS

MPEIMETHOM 00JIaCTH 3HAHMS
- (B1ameHMe) KPUTUYECKU OCMBICIHMBACT MOJYYCHHBIC 3HAHUS
- croco0eH KOPPEKTHO MPEACTaBUTh 3HAHUS B MATEMaTH4eCKon opme
- KOMIICTEHTEH B Pa3IMYHbIX CUTYyalusX (padoTa B MEXKIUCHUILTMHAPHON KOMaH/IE)

- BJAJEET pa3HBIMHU CIIOCOOAMU NpeAcTaBiIeHUs GU3NIECKON HH(pOpMaUU

3) Bbicokuii ypoBeHb
- (3HaHHWe) (haKTHUECKH U TEOPETUYECKH 3HACT MaTepHall Kypca B Ipeienax o0nacTu
UCCJICIOBaHMS C IOHUMAHHUEM IPAaHMI] IPUMEHIUMOCTH (3HAHHS TTTyOOKHUE, BCECTOPOHHHUE)
- (ymenme) TBOPYECKH MOJXOJHT K PELICHHUIO PU3NYCCKHX 3a/1a4 (KaK TEOPETHUCCKUX, TaK U
MPaAKTUYECKHX )
- ymeer aOCTparupoBarh IMPOOJIEMBI, C KOTOPHIMH CTAJIKHUBACTCS TPH PEIICHUU
pa3IMYHBIX 33]a4;
- (B1ameHHE) MOXKET CAMOCTOSITENILHO OLICHHBATh PE3yJIbTaThl CBOCH pabOTHI;
- CIocoOeH COBEPILCHCTBOBATH JICHCTBUE PabOTHI, HCXOAS U3 COOCTBEHHOW OLICHKH
pe3yibTaToB

- cO0JII0JIaeT HOPMBI JINTEPATYPHOT'O SA3bIKA, IPE00IaAaeT HAYUYHbIH CTUIIb U3JI0KEHUS

IIpuMepbl KOHTPOJIBHBIX BOOIPOCOB U YIIPAKHESHUN

1) Ouenurte miMHY CBOOOAHOrO mpobera A Juis ras3a, HaXOJSIIErOCs IMPH HOPMATbHBIX
yenosusx(p=1Iamm, t=0°C). D eKTUBHBIA HAMETp MU pacyéTe BO3BMUTE paBHEIM ¢<3-1010
(azoT).

2) Kakue BHIBI BaKyyMHBIX HacOCOB Bbl 3HaeTe? KpaTko onuimre ux ycTpoMCTBO.

3) Tlo kakoMy npHHIUITY paboTaeT TEPMOIAPHBIA PeoOpa3oBaTeIb TaBICHUS?

4) OOBSCHHUTE MPHHIUI PAOOTHI HOHU3AIMOHHOTO MaHOMETpA.

5) Ilpu xakoM JaBJICHUM JTUHA CBOOOJHOTO TpoOera MOJIEKYJ OCTATOYHOTO ra3a CTAHOBHUTCS
CpPaBHUMOM C JIMTHEHHBIM pa3zMepoM pabodero oobéma?

6) IlepeunciuTe THITBI TOYCYHBIX TEPEKTOB.

7) Kakue nedexTsl yaiie BCero Ha3plBaOT IIECHTPAMHU OKPACKuU?

8) K yemy mpuBOIUT MOSBICHUE TOYCUHBIX NEPEKTOB B KPHCTATUISCKOM Teme?

9) KakuM MeTOJI0M ONpENeNSIOT HATMYKUE U THIT 1e(EKTOB B KpUCTAILIE?

10) [Touemy nipu mutensHOM padore CBU-peakTopa B JaHHOM J1a00paTOPHOM CTEH/IE HE
POMCXOIUT HAKOIICHHE IIEHTPOB okpacku? HaobopoT, KprcTana HaYMHaeT
o0ecIBeYnBaThCA.

11) [Toyemy KpeMHWUI1 SBISIETCSI OCHOBHBIM MaTepUaiOM COBPEMEHHOW MHUKPO-
HAHORJIEKTPOHUKHU?

12) Yro Takoe HaHOUAcTHIBI? KakoBBI pa3Mepbl HAHOYACTHUIL?

13) Kakue MeTo/bI MOTy4eHUs] HAHOYACTHIL BbI 3HaeTe?
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14) TTouemy MaTepuaiibl B MaciTade «HaHO» BEAYT ce0s HETPAAUIIHOHHBIM ITYTEM U TIOKa3bIBAIOT

CBOICTBa, OTJIMYAIOIINECS OT TE€X, KOTOPbIE OHU UMEIOT B MaKpO COCTOSHUU. YTO nenaer
HaHOMAaTepHallbl YHUKaIbHBIMU?

8.1.3. OueHovHbIe CPEeACTBA I IPOMEKYTOUHON aTTeCTAlUN

MaTepI/IaJ'IBI AJIA IPOBEACHHU A TCKYIICTO U IIPOMEKYTOYHOI'O KOHTPOJIA 3HaHUH CTYACHTOB!:

N Kowmmereniun,
o
\ Bun xoHTpoOA KonTtponupyemsle TeMbl (pa3nesb) KOMIIOHEHTBI KOTOPBIX

II\IT

KOHTPOJIUPYIOTCS
CobGecenoBanue npu | Bece Tembl
1. I1K-2
3aIlMTEe OTYETa
IIpuMepHBIH COMCOK BOIPOCOB M VIIPAXKHEHHH K 3a4ETY.
1) Ilmasma — 4eTBepTOE COCTOSIHME BelnecTBa. MoHu3oBaHHBIM ra3. KBasuHEHTpalbHOCTD,

SKpaHUPOBKA 3apsijia, 1eb6aeBckuil paguyc. OCHOBHbIE XapaKTEPUCTHKH I171a3MBbl.

2) OcHOBHBIC METO/IbI TCHEPALIUH TIa3Mbl. MOJICNN [Tl ONTUCAHUS CBOWCTB ILIa3MBl.

3) JlmarHocTuka mapaMeTpoB Iuia3Mbl. [IpuMeHEHHUE M1a3Mbl B 3JICKTPOHHKE.

4) Bujpl ra3oBbIX paspsIoB: Ayra, TJICIOINI pa3ps, KOPOHAIbHBIH pa3psa. CaMOCTOSTENbHbII U
HECcaMOCTOATENbHBIN pa3psaabl. CBU-pa3psia.

5) HanorexHosnoruu. Metopl mostydeHus: HaHOYacTUIl. HaHOCTPYKTYypHbBIE IUIEHKH.

6) IloBepXHOCTHBIN ITA3MOHHBIN PE30HAHC.

7) CrekTpalbHbIN aHATH3 HAHOCTPYKTYPHBIX OOBEKTOB.

8) IlnazMoXuMHYECKOE TPaBJICHHE.

9) Metoapl uWCChenOBaHUs MOBEPXHOCTU. [IpuHIMI pabOThl CKAHUPYIOLIETO 30HIOBOTO

MHUKpOCKOIIa

npodeccop, 3aB.kadenpoi, 1.¢.-M.H. B.JL., IlanepHslii
(3anumaemas OONIHCHOCMb) (unuyuanwl, pamunus)
CT. TpeIL., K.().-M.H. A.A., YepHbIx
(noonucwv) (3anumaemas oonzxcrnocms) (uHuyuanvl, pamunus)

[Tporpamma cocraBneHa B coorBeTcTBuH ¢ TpeboBanussmu GI'OC BO no HampaBieHuto
noarorosku 03.03.02 dusuka.

ITporpamma paccMoTpeHa Ha 3acefanuu kadeapsl oOmiel 1 kocMudeckoit huszuku UT'Y
« 14 » _wmapra 2022 .

ITpotokon Ne _8 , 3aB. kadenpoit @- B.JI. TTanepHsIii

Hacrosimasi mporpamMMa He MoO:KeT ObITH BOCIpPOM3BeleHA HH B Kakoii ¢opme 06e3

NpeABapUTEeIbHOI0 NMCHbMEHHOI0 pa3pemieHust Kadeapbi-pa3padoTynka NporpaMmsl.



