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

Ieas mporpaMMsI — cOPMHUPOBATH Y CTYACHTOB MIPAKTHYESCKUE HABBIKU ITOJyYEeHHS 1 00pabOTKU
MOBEPXHOCTU MATEPUAIIOB, IIPUMEHIEMBIX B ITPOM3BOACTBE HAHOMATEPUAIOB, KOMIIOHEHTOB
HAaHOAJICKTPOHHUKU, MUKPO- U HAHOCHCTEMHOM TEXHUKH.

3amaum Kypca: U3y4eHHe OCHOBHBIX TEXHOJIOTHYECKHX MPOILIECCOB, C MOMOIIBIO KOTOPBIX B
HACTOSIIEe BPEMs CO3Jal0TCS HAHOPA3MEPHBIE AJIEMEHTBI M CTPYKTYPBI, a TAKXKe MPEICTaBICHHE O
HanOonee dS(QEeKTUBHBIX MeToJax KOHTPOJS MapaMeTpoB W CBOWCTB  (OPMHUPYEMBIX
HAaHOpa3MepHBIX 00bEeKkTOB. Kpome TOro, cryaeHTbl oOydYaroTcs HaBblKaM pPabOTBI  C
COOTBETCTBYIOIIMM 000pYI0OBaHHEM Ha MPAKTHYCCKHUX M JIAOOPATOPHBIX 3aHATHSIX.

1. MecTo mucummiaunbl (MoayJisi) B crpykrype OIIOII

Jucnumummaa « Meroabpl 00paOOTKHM IIOBEPXHOCTH TBEPAOIrO Teda» OTHOCHTCSA K
00s3arepHoN yactu 0azosoro 0jioka b1.

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

[lpaktuyeckue paboTbl B J1TAOOpAaTOpUM  MO3BOJSAIOT  CTYAEHTaM  IpuoOpecTu
IIEpBOHAYAJIbHBII ONBIT CAMOCTOSITENIbHOM pabOThl HaJl HAYYHBIMU MPOOIEMaMHU.

I11. TpeboBanus k pe3yjbTaTaM 0CBOEHHUS TMCUMILINHBI (MO1YJIs1)

[Mpouecc wW3yueHHs JaHHOW JUCHUIUIMHBI HampaBliieH Ha (OPMUPOBAHUE  CICAYIOIINX
KOMIIETeH I
- Cnoco0eH HCIoIb30BaTh MOJI0KEHHSI, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK M MaTeMaTHKU
JUIsl pellicHNsl 3a/1a4 MHKeHepHoi aestenbHocTh (OITK-1).

Komnerenuus HNuauxaropsl Pe3yabTaThl 00yyeHus
KOMIIeTeHIN i
OIllK-1 HJIK OIIKI 3HaTh!
o CIocoObI OJTyYEHUS! M U3MEPEHUS BaKyyMa;
o OCHOBHBIE METO/Ibl CO3/IaHUSI LICHTPOB OKPACKH B
ONTUYECKUX MaTepHUalIax;
. CIOCOOBI M TEXHOJIOTUY MOJIYYEHHs] HAHOYACTHUI] B
TOHKHX IUICHKAX;
. MPUHLIMITBI OYUCTKH U MOAU(PUKAIIUHN PA3TUIHbBIX

HOBCpXHOCTCfI, B TOM YHCJIC METOJ0OM
ITIa3MOXUMHNYECCKOT'O TPABJICHUS.

YMeTh!

. CaMOCTOSITENIbHO ~aHAJIIU3UPOBaTh W  OLIEHUBATH
(haKThI, SIBICHUS U COOBITHUS,

. OCYIIECTBIISITh TMOUCK U 00pabOTKYy aKTyalbHOU

unpopmanun B OBC © mnepuoOAMYECKUX U3IAHUSAX U
BBISIBIIATH ~ COBPEMEHHBIC  TEHJICHIIMM B  Pa3BUTUU
AIIEMEHTHOM 0a3bl NIEKTPOHUKH;

L4 NpUMCHATH MCTOAbI U CpCACTBA H3MCPCHHUA
(1)1/131/II-ICCKI/IX BCJINYMH,
L4 OLICHUBATL XapaKTCPp W HAIIPABJICHUC BJIUSAHUA

BHEUIHUX (DaKTOPOB Ha CKOPOCTh M JPYrue MapaMeTpbl
TEXHOJIOTUYECKUX MPOLECCOB IUIa3MEHHOM 00paboTKH
MaTepUasoB.

HMeTh npeacTaBiieHue:

J 0 HAyYHO-TEXHHYECKOH JIEKCHKE (TepMUHOJIOTHH),
B3aMMOCBSI3M  MEXKJY  COCTaBOM, CTPYKTypoll U
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KOMIUICKCOM CBOWMCTB MAaTepUasoB, OIMPEACISIONINX HX
MIPUMEHEHUE.

Bnagers:

J HaBBIKAMHU BBIOOpA METOJIOB M YCIOBUU 00pabOTKH
MaTepHuaoB Pa3IMUYHON MPUPOJIBL;

° HaBBIKAMH aHanu3a B3aMMOCBS3U
TEXHOJOTHYECKHUX PEKUMOB U KaueCTBa 00OpabOTKHU.

V. Conep:xanue ¥ CTPYKTYypa IMCUMILVINHBI

OO0beM IUCIUILIINHBI COCTABIISIET 2 3aYCTHBIX CAUHULIBI, /2 YacOB, U3 HUX 58 — KOHTaKTHAas

3aHATHuA IMPOBOIATCA TOJIBKO B OYHOM (bOpMe 06y‘lCHHH C MIPUMCHCHUCM JHUCTAHIIHUOHHOI'O

KOHTPOJISI CaMOCTOSATEIbHONW pPaboThl crymeHToB depes DnMOC dakynpreTa. DIEKTPOHHOH |

IMCTAaHIIMOHHOHN (opM 00ydeHHs HEe TIPEAyCMaTPHUBAETCSI.

N3 Hux 24 yacoB — npakTHYecKas MoJIr0TOBKa

®dopMa NPOMEKYTOUHOMN aTTeCTANMHU: 3a4ET
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4.1. CopepxaHue IMCHUILIMHBI, CTPYKTYPHMPOBAaHHOE IO TeMaM, € YKa3aHMeM BHAOB Y4YeOHBIX 3aHSATHH M OTBEJICHHOr0 HAa HHUX KOJIHYeCTBA

AKAACMHUICCKHUX JacoB

] o
= Bunpl yueOHO# paboTHI,
2 BKJIFOYAsI CAMOCTOSTEIILHYIO pa00Ty 00y4aronuxcs o
'g( , TPAKTUYECKYIO TTOJATOTOBKY U TPYJAOEMKOCTh OPMBI TCKYIICTO
@ &
5 =5 (B wacax) KOHTPOJIA
Ne % S| 2§ = YCIIEBaEMOCTH,;
/— Pasfen TUCIUILIMHBY/TeMbI 2 Z § 5 KonTakTHas padora mpemogaBaTens ¢ z Dopma
n/m S =) .
3|l 8 S 00y4aOIIMHUCS 2 IPOMEKYTOUHOM
O
m| &9 CeMuHapckue 3 aTTecTaluu
| Jlexkunt | fpaxruueckue S g| (nocemecmpam)
S Koncynpramuu | 2 5
= u /mabopaTopHbIe c% S
[«2]
~ 3aHITHUS U = a
OTYET, 3aInATa
1 Paszzen 1. Metoapl NOoMy4eHUs U U3MEPEHUS BaKyyMa 7 | 18 6 12 6 e =
oTuéTa
OTYET, 3aInATa
2 Paszen 2. LIeHTpBI OKpacKH B ONTHYECKUX CPEAAX 7 | 16 6 12 4 e H
oTuéTa
OTYET, 3aInATa
3 Pazgen 3. [Ina3mMeHHbIE TEXHOJIOTUN B HAHOIJIEKTPOHUKE. 7|16 6 12 4 e =
oTuéTa
4 Paznien 4. TexHomoTHs MIIA3MOXUMHYECKON OUYUCTKH U 7 | 18 6 14 4 OTUET, 3aIInUTa
TPaBJICHUs MAaTEPHUAIIOB. OTYETA
KO=nTpOmIs 8
HToro yacon 72 | 24 50 14 3auéT




4.2. IlnaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PaG0oThI 00Y4YaIOLIMXCSl 10 TUCHMIIHHE

CamocrosiTenpHas paboTa 00yJaronuxcs V4ebno-
METOJUIECKOE
OueHou”oe
Cemectp Hazsanme paszacia, TCMbI B i 0ab6 Cpoxku TpynoemMkocTb CPEJICTBO obecneuenue
UA CAMOCTOATCIBHO PAOOTRL oy iernsa (uac.) pea CaMOCTOSITEJIbHON
paboThI
Odopmienue oT4€TOB 10 1a00PATOPHEIM O0paboTKa Moy4eHHBIX B [1-2]
TCUCHHUC .
7  |paboram OKCTIEPUMEHTAIBHBIX AHHBIX, | o\ ooy 12 Otuér
aHAJIN3 PE3yNIbTATOB
ITonroroBka K 3aIiuTe OTYETOB ®opmMynupoBaHue BBIBOJIOB I10 [1-2]
e3ynbraram pabotsl. PaboTa ¢ B Teuenue
7 pesy p 2 CobecenoBanne
METOANYCCKUM MATCpUaJIoM K ceMeCTpa
KaxJ0i pabote
OO0muii 00beM CaMOCTOSTEILHOM PAabOTHI IO TUCIUILTHHE (4Yac) 14




4.3. Conep:xaHue yueOHOro MaTepuasa

Paznen 1. Meroas!l nomyueHus: 1 U3SMEPEHUS BaKyyMa.
1.1. TeopeTrueckue OCHOBBI.
1.2. TIpotiecchl OTKAYKH.
1.3. TexHuka noJy4eHHs BaKyyma.
1.4. TexHuKa U3MEPEHNUS AABJICHUS Pa3psKEHHBIX T'a30B.
Paznen 2. LleHTpBI OKpacku B ONTHYECKUX Cpeliax
2.1. Toyeunsle e eKThl B KpHCTAIIIaX.
2.2. Knaccuukanus HeHTPOB OKPACKH.
2.3. MeTo1bl MOTYYeHHS TOYCUHBIX 1e(DEKTOB.
2.4. IIpumeHeHre KPUCTAIJIOB ¢ IEHTPAMU OKPACKH B HAYKE U TEXHUKE.
Paznien 3. Ila3MeHHbIE TEXHOJIOTUN B HAHODJICKTPOHHKE.
3.1. Hanopa3mepHbie 0ObEKTHI.
3.2. CiocoObI MOTy4YeHNsS] HAHOYACTHIL.
3.3. Ha"ocTpyKTypHbI€ IUIEHKH.
Paznen 4. TexHosmorus miasMoXuMHUYECKONH OUMCTKU U TPABJICHUS MaTEpUAJIOB.
4.1. Knaccudukariys mpoeccoB Mmia3MOXUMHYECKOTrO TPABIEHUS U OYUCTKHU.
4.2. MexaHu3M mpoliecca mia3sMOXUMUYECKOTO TPaBJICHUS.
4.3. PaBHOMEPHOCTH MIa3MOXUMHUYECKOTO TPABJICHUS.
4.4. TexHOJIOTHYECKHUE Ta3bl IS TUIA3MOXUMHUYECKOTO TPABIICHHS
4.5. Meroap! uccnenoBanrue o0padaTeiBaeMO TOBEPXHOCTH.

4.3.1. IlepeyeHb CEMHUHAPCKHUX, MPAKTHYECKHUX 3aAHITHII U JJAOOPATOPHBIX PadoT

Ne Ne paspena u HanmeHnoBaHnue ceMHHapoOB, Tpyn | Ouenounsie | @opm
n/m TEMBI MPAKTUYECKUX U JTaO0PaTOPHBIX 0EMK CpencTBa upyem
JTUCIUTLTAHBI pabort OCTh bIC
(Momyms) (dachl KOMIIE
) TEHIH
u
1 2 3 4 S 6
1. MeTo/1bl OJTy4EHUS U U3MEPEHUS ..
1.1-15 HRL oLy P 12 Otuér
BaKyyMa
2. EHTPBI OKPACKH B ONITUYECKUX N
2.3-2.4 Henrper oxp 12 Oruér
cpenax OIIK1
3. [1na3MeHHbIE TEXHOIOTHH B N
3.3-34 12 Ortuér
HaHODJICKTPOHUKE
4. TexHoMOrUs MIa3MOXUMUYECKOM N
4.3 14 OTtuér
OYHCTKU U TPABJICHUSI MAaTEPUATIOB

4.3.2. llepeyenb TeM (BONMPOCOB), BHIHOCMMBIX HA CaAMOCTOSITeJIbHOE U3y4eHHE CTyJeHTaMHU B
pamkax camoctositeibHOi padoTsl (CPC)

Bu
Ne g Pexomennyemas | KosnnuectBo
Tema CaMOCTOSITEITbHO 3ananue
HeJl. . JuTepaTypa 4acoB
11 paboThI
1. | Pazgenst 1-4 | AynutopHas N3yunth Metoauueckoe 1
TEOPETUYECKYIO YacTh | OMKCaHUeE,
nabopaTopHOi aBTOPCKOE
paboTHI rocoowue [1]
2. | Pazmenwr 1-4 | AynutopHas N3yunth onucanue Mertoanueckoe 1
CTEeH[a, X0 OIHCaHHe,
BBITMIOJTHEHUS paOOThI. | aBTOPCKOE
[ToaxIr04nTh nocodue [1]




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

3. | Pazgensr 1-4 | AyauropHas IIpoBecTn Mertoauueckoe 4
IKCIIEPUMEHT. OTIMICAaHHUE,
O6paborath aBTOPCKOE
SKCIIEPUMEHTaIbHbIe | mocobue [1]
JTaHHBIE.

4. | Paznensl 1-4 | BueaynutopHas | opopmiieHue otyera; | Bes 8
MOJTOTOBKA K 3alIUTE | peKOMEHayeMas

JuTepaTypa

4.4, MeToauuyecKkue YKa3aHHu4 110 OpraHm3anuu CaMOCTOSITEILHOM paﬁoTbI CTYACHTOB

K coBpeMeHHOMY CHEIUAIUCTy OOWIECTBO MPEABSABISAECT JOCTATOYHO HIMPOKHNA TepeuyeHb
TpeOOBaHUM, Cpead KOTOPbIX HEMaJOBAKHOE 3HAYEHHWE HMEET HaJu4he Yy BbIIYCKHUKOB
OTIPENICICHHBIX CIIOCOOHOCTEH W yMEHHS CaMOCTOSITENIbHO JOOBIBaTh 3HAHHUS W3 Pa3IMYHBIX
MCTOYHHUKOB, CHCTEMAaTH3UpOBAaTh IIOJIYYCHHYIO HH(pOpMAIMIO, JlaBaThb OLIEHKY KOHKPETHOH
¢unancoBor cutyaruu. PopMHpOBaHHE TAKOTO YMEHHS MPOMCXOJUT B TEUEHHE BCErO IMepHoja
00y4yeHHs uepe3 ydacTue CTYACHTOB B IIPAKTHUYECKUX 3aHITUSAX, BHIIIOJIHEHHE KOHTPOJIbHBIX 33aJaHUH,
HaNMCaHUE KYPCOBBIX M BBITYCKHBIX KBAUIM(UKAMOHHBIX padboT. [Ipu aToM camocrosTenbHas padoTa
CTY/IEHTOB UI'PAaeT PELIaroIlyl0 pojib B X0/I€ BCEro y4eOHOro mporecca.

CamocrosiTenbHas padboTa pean3yercs:

1) HemnocpencTBEeHHO B MPOIIECCE ayTUTOPHBIX 3aHATUH, P BBIIOJIHCHUH JTA00PATOPHBIX PadoT.
2) B koHTakTe ¢ mpenoaaBareieM BHE paMOK PACIMCAHUS - HA KOHCYJIBTALUIX 10 Y4eOHBIM

BOIPOCAM, B X0/I€ TBOPYECKHX KOHTAKTOB, IPU JIMKBUIALMH 33]JOJDKEHHOCTEH, Ipn

BBITTOJIHEHUH WHANBHUYaTbHBIX 3aJJaHUN H T.JI.

3) B oubnmoreke, 1oMa, B OOIISKUTHH, Ha Kadeape npr 0GpOpMICHHUH OTUYETOB JTa00PATOPHBIX
paboT U MOATOTOBKE K MX 3aIlIUTE.

CamocrosaTenbHOI paboTa CTYI€HTOB MOKET OBITh KaK B ayJAMTOPUH, TaK U BHE €€.

BaeaynutopHasi camocrTosiTenbHass paboTa CTYJEHTOB TakKe BKIIOYAeT B ce0s MOATOTOBKY K
YCTHBIM OIIPOCaM I10 KaXJIOMY M3 M3y4aeMbIX pa3enoB. Taxke camocTosTenbHas paboTa moapasymeBaet
CHCTEMAaTHYECKHUH MOAX0/ K 00y4EeHHIO, B COOTBETCTBHH C NPEJUIOKEHHBIM B pazzene 6.1 rpadukom, uTo,
B CBOIO 04€pe/ib, CIIOCOOCTBYET MOJIyYEHHIO 3a4eTa M0 JJAHHOM JUCIMILTHHE.

4.5. [IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (MpoeKTOB) (IpY HAJTUYHM)
KypcoBbie paboThl HE TUIAHUPYIOTCA.
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V. Y4eOHO-MeTOAMYeCKOe U MHPOPMALIMOHHOE o0ecnevyeHre TUCIUIINHBI (MOIYJIs1)
a) OCHOBHas Tumepamypa
1) Tlamepusiii B.JI. OcHOBBI HaHOTEXHOJOTHM. [l1a3MeHHBIC TEXHOJOTHH B HAHOIJIEKTPOHHKE

[DnexTponHbIi 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'. I'. Bmagumupos. - Mocksa : Jlaus", 2016. - : ui. - ). - Pexxum mocryma: IbC
"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. - bubnuorp.: c. 115. -
ISBN 978-5-8114-0817-7. - (3 7Kk3)

2) Beenenckuii, B. 0. DkcriepuMeHTaIbHBIE METOIBI (DU3HYECKOTO 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. TOHKOIJIEHOYHBIEC HIEMEHTHI B MUKPOAJIEKTPOHUKE. OCHOBBI IIPOSKTUPOBAHUSI
n m3rotoBneHus [Tekct] : HayuHoe m3ganme / A. 1O. Cenakos, B. K. Cmonun ; pen. A. O.
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. mocoOue st CTyA. By30B, 00y4. mo Hamp. moarot. 210100 "DnekTpoHuka 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. Bakyymubie TexHonoruu : yueo. nocobue / E. I1. Illemmnn. - JloaronpynHsiii :

Nurennext, 2009. - 502 c. : uin. ; 22 cm. - (PustexoBckuil yueOHuk). - bubmuorp.: c. 502. -
ISBN 978-5-91559-012-9. - (1 5k3)

%gmw e Fp A1y %
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0) nepuoouueckue uz0aHus

8) CRUCOK A8MOPCKUX MEMOOUYECKUX paspadomox
1) TMlanepusiii B.JI. OcHOBbI HaHOTeXHOJOTHMA. [l1a3MEeHHBIC TEXHOJIOTMH B HAaHOZJICKTPOHHUKE
[DnekTponHbIH pecypc] : yueb.-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
MaTepHaiIbl U 3aaHusl [0 TAHHOMY KYpCy
2) 6a3bl OAHHBIX, UHGOPMAYUOHHO-CIPABOUHBLE U NOUCKOBBLE CUCTEMbL

- . Hayunas snekrponnas 6ubnuorexka eLIBRARY.RU, 6onee 10 momHOTEKCTOBBIX

BEPCHl HAyYHBIX KYpPHAJIOB [0 TeMaTHKE Kypca

- . WudopmannoHHas cucTeMa J0CTyIa K POCCHUCKAM (QU3NIECKUM JKypHaIaM B 0030paM
BUHUTU (http://www.viniti.ru)

- . HB UI'Y http://library.isu.ru/ru

- e ApxuB HayuHbIX )xypHanoB JSTOR (http://www.jstor.org.)

- . DU3 «bubauotex» https://isu.bibliotech.ru/

- e 3BC «Jlanp» http://e.lanbook.com/

- . 3BC «PykonT» http://rucont.ru

- e OBbC «Aiibyke» http://ibooks.ru

V1. MaTepuaibHo-TeXHH4YECKOE 0O0ecniedeHrue TUCHUUILTHHBI (MOYJIA)

6.1. YueOHo-1a00paTopHOE 060py10BaHUE!

JlaGopaTOpHBI NpakTHKyM BKJIIOYaeT B cels cienyroliee 0O0OpyaoBaHHE: YCTaHOBKH IS
WCCIIC/IOBAHMSI TJICIONIETO paspsijia, IUIa3MEHHBIM pPEakTop, YCTAaHOBKA IS TEPMO-BaKyyMHOTO
XMMHUYECKOro Mapo(a3HOr0 OCaKIACHUS, HMITYJbCHBIH BaKyyM-IyroBOW HOHHBIA HMILJIaHTED,
YCTaHOBKAa ISl TUIA3MOXMMHYECKOTo TpaBiieHHs. Kpome TOro, HWMEIOTCS COOTBETCTBYIOIIHE
KOHTPOJIbHO-U3MEpUTENbHbIE NMPHOOPHl (0T MYyJIbTUMETpa A0 YJIbTPa3BYKOBOM BaHHBI), pa3iIHMyYHbIC
WHCTPYMEHTHI (OTBEPTKH, HOKH, TMHEWKH, IITAHTCHIIUPKYJIHU, TACCATUKH, CTEKIIOPE3, ITMHIETHI).

Jiss 00paboTKM MOMYyYEHHBIX B XOJ€E SKCIEPHUMEHTa JaHHBIX Ha MPAKTHUYECKUX 3aHATUSAX B
nabopaTtopun Kadeapbl UMEIOTCS KOMIIBIOTEPHI C COOTBETCTBYIOIINM POTPAMMHBIM 00€CTICYCHHUEM.

6.2. [IporpamMHoe obecnieveHue:

- crargapTHbie cepBrckl MS Windows mist paboTsl B Ti100a1bHOM cetd MHTEepHET;

- Microsoft Word u Microsot Excel B cocraBe makera MS Office. JlutieH3ust Ha HOBbIe BEpCUU
nepuoaudecku oOHoBiseTcs LleHTpoM HOBBIX HHPOpMALMOHHBIX TexHonoruit UI'Y no Bcemy
YHHUBEPCHTETY

Crnenmann3upoBaHHOE MMPOTPAMMHOE 00eCIIeueHUe:
- mporpamMHblii makeT AvaSoft 8.0.1 ayis nepBuuHOM 00pabOTKH CIEKTPATbHBIX JAHHBIX,
MOJTy4aeMbIX «Ha JIETY» OT BHICOKOUYBCTBUTEIBHOTO ONTOBOJIOKOHHOTO CIIEKTPOMETpa

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 AaHHBIX HAa MNPAKTHYCCKHUX 3aHATHAX B
naboparopun Kaeapsl UMEIOTCS KOMIIBIOTEPHI C COOTBETCTBYIOIIUM IPOTPAMMHBIM 00ECIICUCHUEM.

Martepuanibl: Hay4yHbI€ CTaThH U MOHOTPA(QUH U3 PELIEH3UPYEMBIX KYPHAJIOB, HA0OP IIEJI0YHO-
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. O0pa3oBaTeibHbIC TEXHOJIOTHH
Kypc ocHOBaH Ha OpPHMIMHAJBHBIX pa3padoTkax aBTOpoB. [IpoBoIATCS ciieAyrOUIMe BUIbI
3aHATUN: JEKIUH, Ta00PaTOPHbIE paOOTHI.
®opmbl Opranu3alys BHEAYJUTOPHOU CaMOCTOSTENIbHON padOThI 110 TaHHOW TUCIUIUINHE:
e pabota ¢ y4yeOHbIM MOcoOrUeM aBTOPOB MPOTPaAMMBbI
e M3y4YCHUE HAYYHOW U ClleUalIbHON y4eOHOW IUTepaTypshl;
® II0JrOTOBKAa U HAIMCAHUE OTYETOB (B 3JIEKTPOHHOM BUJE) 110 JaOOPATOPHBIM paboTam;
Kaxnas mabGoparopHas pabora B mOCOOMM TMpeABapsieTcss MOAPOOHBIM TEOPETUUECKUM
BBEJICHUEM, KOTOPOE MOJKET WIPATh pOJIb KPAaTKOrO KOHCIIEKTa JIEKIMW 1o aaHHoW Teme. [locne
TEOPETUYECKOTO BBEACHUS JlaHbl OINUCaHMS (U3MYECKUX NPUHLMIIOB H3MEPEHUs HCCIelyeMbIX
apaMeTpoB, MPUHLUITHAIBHBIX CXEM M KOHKPETHBIX METOAMK U3MEPEHH, a TaKKe PEKOMEH/IalluH 110
00paboTKe pe3yabTaTOB U3MEPECHHUIA.

B xome naGopaTopHBIX pabOT CTYAEHT TOTOBHT OTYET, BKJIIOYAIONIMA B cebe crlemyromue
3JIEMEHTHI: OIIMCAHUE SKCIIEPUMEHTA, CXeMa, TaOIHUIIbl SKCTIEPUMEHTAIBHBIX JJAHHBIX, OCHUIIJIONPAaMMbI
(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 CIIEAYIOUMM 00pa3oM:

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

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

2) CtyaeHTHI 3HAKOMSTCS C TEOPETHYECKUM MaTepUAIOM.

3) 3HaKOMCTBO C TiepeyHeM MpPHOOPOB W TPUHAICKHOCTEH. 3HAKOMCTBO C MOPSIKOM
BKIIIOUCHUST W BBIKIIOYECHHUsT cTeHna. CoOuWpaHue SJIeKTPHUYECKOW CXeMBbl (€CI HYKHO),
MoJKIIoYeHne mnpuodopoB. [lonroroBka MarepuanoB sl JKCIIEPHUMEHTa (BBIpe3aHUs
MOJUTOKKH, CKaJIbIBAaHHE KPHCTalJIa, IPeIBapUTENIbHAS OYUCTKA U JIp.)

4) Brinmonsenue 9KCIICPUMCHTA COIJIAaCHO X0y pa6OTBI, YKa3aHHOMY B MCTOJIUYKE.
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5) OO6paboTKa IKCIEPUMEHTAIBHBIX JaHHBIX. BHECEHHE COOTBETCTBYIOMIMX TAOHII, TpaduKOB,

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 oT4YeTa (C YYSTOM U3YyUCHHUS TEOPETUICCKOTO MaTepHaa).

8) 3amura oTueTa.

VIIl. Ouenouynbie MaTepuaibl AJsl TEKYIIEr0 KOHTPOJISI M IPOMEKYTOYHOM
aTrecTanun

8.1. OueHounbie MaTepuabl (OM)
8.1.1. OueHOUYHBIEC CPEACTBA ISl BXOHOTO KOHTPOJIS
BXx01HOM KOHTPOJIb 3HAHUI HE TPOBOAUTCA.

8.1.2. OnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
JlanHass JOuCHUIUIMHA OOecCleurMBaeT TJaBHBIM o00pa3oM ¢opMupoBaHue MpodecCHOHATbHBIX

KOMIIETEeHIHH (yKa3aHbl Bamie) Oyaymux 0aKaiaaBpoB.
Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS IO CIEAYIONUM KPUTEPHSIM OLICHUBAHUS YPOBHS
NPUOOPETEHHBIX KOMITICTEHIIHN!
1) TloporoBblii ypOBeHb:
- (3HaHUWe) JaeT onpeesiCHNsI OCHOBHBIX MOHSATHIA
- BOCIIPOM3BOJHT OCHOBHBIE (pu3mueckue (PpakTol, uaeu
- pacro3HaeT pu3nIecKue O0BEKTHI
- 3HaeT OCHOBHbIE METOJbl PELICHMs TUIOBBIX 3aJad U yMEeT UX IMPHUMEHATh Ha
NpaKTHKE
- (ymeHnme) ymeeT paboTaTh CO CIPABOYHOM JINTEPATYPOI
- HCIOoJb3yeT MpHOOphI, YKa3aHHbIE B ONMUCAHUM JTAOOPATOPHOM (MJIM MPAKTUYECKOMN)
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 CBS3U MEXIY PA3TUUYHBIMU (GU3NIECKUMH TTOHATHSIMHU
- 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 ITOAOMPAET U TOTOBUT JJISl SKCIIEPUMEHTa HEOOX0AMMOe
obopynoBaHue

- IIPUMCHACT METOABI PCHICHUS 3a1a4 B HE3HAKOMBIX CUTYalMIX,
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- yMeeT KOpPPEKTHO BbIpaXaTb M apryMEHTHUPOBAHHO OOOCHOBBIBATh IOJOXKEHUS

MPEIMETHOM 00JIaCTH 3HAHMS
- (B1ameHMe) KPUTHYECCKU OCMBICIHBACT MOJYYCHHBIC 3HAHUS
- croco0eH KOPPEKTHO MPE/ICTaBUTh 3HAHUS B MAaTEMaTHIECKON Gopme
- KOMIICTEHTEH B Pa3IMYHbIX CUTYyalusX (padoTa B MEXKIUCHUILTMHAPHON KOMaH/IE)

- BJAJEET pa3HBIMHU CIIOCOOAMU NpeAcTaBiIeHUs GU3NIECKON HH(pOpMaUU

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

- CcO0JII0JIaeT HOPMBI JINTEPATYPHOTI'O S3bIKa, IPE00JIaAAET HAYUYHBIH CTUIb U3JI0KEHUS

IIpuMepbl KOHTPOJIBLHBIX BOOIPOCOB U YIIPAKHEHUH

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 BuIBI BaKyyMHBIX HacOCOB Bbl 3HaeTe? KpaTko onummre ux ycTpouCTBO.

3) Tlo kakomy npHHIUITY paboTaeT TePMOIAPHBI TPeoOpa30BaTEIb TABICHHS?

4) OOBSCHHUTE MPHHIUI PAOOTHI HOHU3AIMOHHOTO MaHOMETpA.

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

6) IlepeuncinTe THIBI TOYCUHBIX JTCPEKTOB.

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 autensHOM pabore CBU-peakropa B JaHHOM J1TaOOPATOPHOM CTEHJIE 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 BBl 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 CpeaCTBaA I IPOMEKYTOUHON aTTeCTAllUN

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. OIIK-1
3aIlMTEe OTYETa

IIpuMepHBIH COMCOK BOIPOCOB M VIIPAXKHEHHM K 3a4ETY.

1) Ilmasma — 4eTBepTOE COCTOSIHME BelnecTBa. MoHu3oBaHHBIM ra3. KBasuHEHTpalbHOCTD,

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

2) OcHOBHBIC METOIbI TCHEPALIUH TIa3Mbl. MOJICNN [Tl ONTUCAHUS CBOWCTB ILIa3MBl.

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

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

5) HanorexHosnoruu. Meto/pl mostydeHus: HaHOYacTHIl. HaHOCTPYKTYpHbBIE 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., Ilanepubiii
(3anumaemas OONIHCHOCMb) (unuyuanwl, pamunus)
CT. TpeIL., K.().-M.H. A.A., YepHbIx
(noonucwv) (3anumaemas O0IAHCHOCIY) (uHuyuanvl, gpamunus)

[Tporpamma cocraBneHa B coorBeTcTBuH ¢ Tpeboanussmu GI'OC BO mo HampaBieHHto
moarotoBku 11.03.04 DinekTpoHUKA U HAHODIEKTPOHHUKA.

ITporpamma paccMoTpeHa Ha 3aceaHnu 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 pa3pelieHus kKadeapbi-pa3padoTynka NporpaMmmsl.



