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|. Hean u 3a1a4u TUCUMILTHHBI (MOYJIfA)

Lleas mporpaMMsI — cOPMHUPOBATH Y CTYJCHTOB MIPAKTHYSCKUE HABBIKH ITOJIyYeHHs U 00paboTKU
MOBEPXHOCTU MaTEPUAJIOB, IIPUMEHIEMBIX B IPOM3BOACTBE HAHOMATEPUAIIOB, KOMIIOHEHTOB
HAHOJICKTPOHHUKH, MUKPO- U HAHOCHCTEMHOM TEXHUKH.

3amaum Kypca: U3y4eHUE OCHOBHBIX TEXHOJIOTHYECKHX MPOILIECCOB, C MOMOIIBIO KOTOPBIX B
HACTOSIEe BPeMs CO3Jal0TCsl HAHOPAa3MEPHBIE AJIEMEHTBI H CTPYKTYPBI, @ TAKXKE MPEACTABICHHE O
Hanbonee HS(QEeKTUBHBIX MeToHaX KOHTPOJS MapaMeTpoB U CBOWCTB  (OPMHUPYEMBIX
HAaHOpa3MepHBIX 00BbEeKTOB. Kpome TOro, cryiaeHTel 0Oyd4arOTcs HaBbIKaM pPabOThI  C
COOTBETCTBYIOLIMM 000PYI0OBAHUEM Ha MPAKTUUECKUX M J1a00PATOPHBIX 3aHATHSIX.

1. MecTo mucummiaunabl (MoayJsi) B crpykrype OIIOII

Jucnumumbaa « MeTtoapl 00paOOTKH IOBEPXHOCTH TBEPAOrO Tela» OTHOCHTCA K
00s3arepbHoN yactu 0azosoro 0jioka b1.

JlaHHasi JUCLUIUIMHA ONMpPAETCs Ha 3HAHMs, IOJYYEHHBIE IO CIELYIOIIMM AMCLUILIMHAM!
«MateMaTH4ecKuii aHanms», « AToMHas pusukay, « Teoperndeckas pusnkay, «Snepaas puznukay.

[lpaktnyeckue paboTbl B J1JAOOpAaTOpUM  MO3BOJSAIOT  CTYAEGHTaM  IpuoOpecTu
IIEpBOHAYAJIbHBII ONBIT CAMOCTOSITENIbHOM pabOThl HaJl HAYYHBIMU IPOOIEMaMHu.

I11. TpeOoBanus Kk pe3yJibTaTaM 0CBOCHHS IMCUMILINHBI (MOLYJIs1)

[Mpouecc wm3yueHHs JaHHOW JUCHUIUIMHBI HAmpaBlieH Ha (OPMUPOBAHUE  CIEAYIOIUX
npodeccuonanbubix komnerenuuii (I1K):
- CnocoOeH HCIOIb30BaTh MOJI0KEHHS, 3aKOHBI U METOIbI €CTCCTBEHHBIX HayK U MaTeMaTUKU
JUIsL pelliCHNUs 3a/1a4 MHKeHepHo# aestenbHocTh (OIMK-1).

Komnerenuus HNuauxaropsl PesyabTarhl 00y4eHust
KOMIIeTEHI Ui
OIIK-1 HJIK OIIK1, 3HaTh:
o CrocoObI OJTyYeHUs M U3MEPEHUS BaKyyMa,
o OCHOBHBIE METO/IbI CO3/IaHUSI LICHTPOB OKPACKH B
ONTUYECKUX MaTepHUallax;
. CIOCOOBI M TEXHOJIOTUY MOJTYUYEHHS] HAHOYACTHUI B
TOHKHX IUICHKAX;
. MPUHLIMIIBI OYUCTKH U MOJU(PUKAIINY PA3TUYHbIX

HOBerHOCTeI\/'I, B TOM 4YHCJIC METOJ0OM
IIa3MOXUMHYCCKOTO TPABJICHUA.

YMeTh:

o CaMOCTOSITEJIBHO aHAJIM3UPOBAaTh U  OLICHUBATH
(bakThl, SIBIICHUS U COOBITHUS;

. OCYUIECTBIISITh TMOUCK M 00pabOTKy aKTyalbHOH

unpopmanun B OBC © mnepuOAMYECKUX U3IAHUSAX U
BBISIBIIATH ~ COBPEMEHHBIC  TEHJCHIIMM B  Pa3BUTUHU
AIIEMEHTHOM 0a3bl NIEKTPOHUKH;

L4 NPpUMCHATH MCTOAbBI MW  CPpCACTBA HN3MCPCHUA
(1)1/131/II-ICCKI/IX BCJINYHH,
L4 OLICHUBATL XapaKTCPp W HAIIPABJICHUC BJIUSIHUA

BHEUIHUX (DaKTOPOB Ha CKOPOCTh M JPYTH€ MapaMeTpbl
TEXHOJIOTUYECKUX IMPOIECCOB IUIa3MEHHOM 00padoTKH
MaTepuasoB.

HwmeTts npencraBieHue:

. 0 HAYYHO-TEXHHUYECKOW JIEKCHUKE (TEPMUHOJIOTHUN),
B3aMMOCBSI3M  MEXKJIY  COCTaBOM,  CTPYKTypol U
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KOMILJIEKCOM CBOMCTB MAaTepHaliOB, OMNPECISIONIUX HX
MIPUMEHEHHUE.

Bianers:

J HaBBIKAMHU BBHIOOpA METOJIOB U YCIOBHI 00pabOTKU
MaTepHaNIoB Pa3InIHON IPHUPOIHI;

J HaBBIKAaMH aHaJIHM3a B3aUMOCBSI3H

TEXHOJIOTHYECKHUX PEKUMOB U KaueCTBa 00OpaOOTKH.

V. Conep:xanue u CTPYKTYpa AU CHUILTAHBI

OO0beM IUCIUILINHBI COCTABIIET 3 3a4eTHRIX enuHuLbl, 108 yacos,

N3 aux PEAIN3YETCA C UCITIOJIB30BAHUEM BJICKTPOHHOI'O o6yqu1/I;1 N JUCTAHIIMOHHBIX

06p330BaTeJ'IBHBIX TEXHOJIOTHI Q qaCoB

N3 Hux 54 yacoB — npakTUyeckas MoJAroToBKa

®dopmMa NPOMeKYTOUYHOM aTrecTAlMU: 3a4ET
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4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 10 TEéMaM, ¢ yYyKa3aHMEM BH/10B y‘leﬁHbIX 3aHATHII U OTBEJEHHOI0 HAa HHUX KOJHYeCTBA

AKAACMHUICCKHUX JacoB

g Buapr yueOHO# paboTHI,
g BKJIOYAsi CAMOCTOSITENIEHYIO PaboTy 00ydaromuxcs o
5 , IPaKTHYECKYIO MOJTOTOBKY M TPYI0EMKOCTh OpMBI TCKYINCTO
@ o
o 8 : 3 (B ‘IacaX) KOHTPOJIA
Ne 5 8| 2§ = yCIIEBaCMOCTH;
H/I'I Pasjies AUCIMILIMHBI/TEMBI o Z § s KonTaktHas pabora mpemnojgaBaTens ¢ E Dopma
| 19
Ol 8] E& 00y Ao IHUMHCS 3] IPOMEIKYTOUHOM
S
m &9 CeMuHapckue 3 arTecTalnuu
Z Jlexum | / 5 ©
e MPAKTHUECKHE | Kopevmiraim | & £ (no cemecmpam)
= u /mabopaTopHbie § IYs)
=~ 3aHATHS U = a
OTYET, 3aIUTa
1 Paznen 1. MeToas! noay4eHHs 1 U3MEPEHNUS BaKyyMa 7| 2212 12 10 e =
OT4YCTa
OTYET, 3aIUTa
2 Pasnen 2. IleHTpBI OKPACKK B ONTHYECKHX CPEdAx 7 |26 |14 14 12 " =
OT4YCTa
OTUET, 3allUTa
3 Pasnen 3. [1na3sMeHHbIE TEXHOJIOTHU B HAHOYJIEKTpoHuKe. | [ | 26 | 14 14 12 " =
OT4YCTa
Pasnen 4. TexHONIOTHS TIIA3MOXUMHYECKON OYMCTKA U OTYET, 3aIInuTa
4 |Paopend 7|26 |14 14 12 | S
TpaBIICHUS] MATEPUATIOB. oT4éTa
Hroro uacos 108 | 54 %4 %4 3auéT




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00yYAOIIMXCS MO AUCHMILTIHHE

CamocrosiTenpHas paboTa 00yJaronuxcst V4ebno-
METOJMIECKOE
Onenounoe
Cemectp Hazsanme paszacia, TCMbI B i 0ab6 Cpoxku TpynoeMKkocTb CDEJICTBO obecneuenue
M CAMOCTOATCIILHON PAOOTRL | oo ierms (uac.) pea CaMOCTOSITEIbHON
paboThI
Odopmienne oT4E€TOB 110 Ta00PATOPHBIM O0paboTKa MOITyIeHHBIX B [1-2]
TCUCHUC .
7 paboram AKCIIEPUMEHTAJIbHBIX JIaHHBIX, cemecTpa 32 Otuér
AHAJIN3 PE3yIhTATOB
[ToaroToBka K 3amuTe OTYETOB DopmynupOBaHKE BEIBOJOB 1O [1-2]
e3yJbraraMm pabotsl. PaboTa c B Teuenue
7 pesy p 22 CobecenoBanue
METOANYCCKUM MAaTCpUaJIOM K ceMeCTpa
KaxJ0i pabote
OO0t 00beM CaMOCTOSTEILHOM PAOOTHI IO TUCIMILTHHE (4Yac) o4




4.3. Conep:xaHue y4eOHOIro MaTepHuaJia

Pasznen 1. Meroabl noiyueHus: 1 U3MEPEHUS BaKyyMma.
1.1. TeopeTr4eckue OCHOBBI.
1.2. TIpotiecchl OTKAYKH.
1.3. TexHuka nmoJy4eHHs BaKyyma.
1.4. TexHuKa U3MEPEHUS AABJICHUS Pa3psLKEHHBIX T'a30B.
Paznen 2. LleHTpBI OKpacku B ONTHYECKUX Cpeliax
2.1. Toyeunsle neeKTh B KpHCTAIIAX.
2.2. Knaccuukanus HeHTPOB OKPACKH.
2.3. MeTo/1bl MOTyYeHHs TOYCUHBIX 1e(DEeKTOB.
2.4. [IpumeHeHre KPUCTAILIIOB ¢ IEHTPAMU OKPACKH B HAYKE U TEXHUKE.
Paznien 3. Ila3MeHHBIE TEXHOIOTUY B HAHODJICKTPOHHKE.
3.1. Hanopa3mepHbie 0OBEKTHI.
3.2. CiocoObI OTy4YeHUs] HAHOYACTHIL.
3.3. HaHoCTpyKTYypHBI€ IJIEHKHU.
Paznient 4. TexHONIOTHA TIA3MOXUMUYECKON OYUCTKU M TPABJICHHSI MATEPUAIIOB.
4.1. Knaccudukariys mpoeccoB Mia3MOXHUMHUYECKOTrO TPABIECHUS U OYUCTKHU.
4.2. MexaHu3M mporiecca mia3sMOXUMAYECKOTO TPaBJICHUS.
4.3. PaBHOMEPHOCTD MIa3MOXUMHUYECKOTO TPABJICHUS.
4.4. TexHOIOTHYECKHUE Ta3bl JUIS TUIA3MOXUMHUYECKOTO TPABIICHHS
4.5. Meroas! uccnenoBanue o0padaTeiBa€MO TOBEPXHOCTH.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKHX 3aHSTHII U JIAOOPATOPHBIX padoT

Ne Ne paspena u HanmeHnoBaHnne ceMMHapoOB, Tpyn | Ouenounsie | ©opm
n/m TEMBbI MPAKTUYECKUX U J1a00PaTOPHBIX 0EMK cpelcTBa upyem
JUCLUTUTUHBI pabor OCTb 3(S
(Momyns) (uacsl KOMIIE
) TEHIU
u
1 2 3 4 5 6
1. 11-15 Mertoabl IOJIy4EHHS U U3MEPEHUS 12 Oruét
BaKyyMa
2. 9324 LenTpsl OKPSCI;H; ONTUYECKUX 14 OTusT
3. HJ‘IaSMeHHIj)e feXHOJ'IOFI/II/I B . OTIKI
3.3-34 14 Otuér
HaHOJIEKTPOHHKE
4. 43 TexHonorus mia3MoXUMHUYECKOU 14 OruéT
OYKCTKH M TPABJIEHUS MAaTEPUAJIOB

4.3.2. llepeyenb TeM (BOMPOCOB), BHIHOCMMBIX HA CAMOCTOSITEIbHOE W3yYeHHE CTyAeHTaMHU B
paMkax camocTositeibHoil padoTsl (CPC)

Bu
Ne 8 Pexomennyemas | KosnnuectBo
Tema CaMOCTOSITEITLHO 3ananue
Hel. . auTeparypa 4acoB
1 paboThI
1. | Pazgenst 1-4 | AynuTtopHas N3yuuts Metoauueckoe 6
TEOPETUYECKYIO YacTh | ONHCaHUE,
nabopaTopHOi aBTOPCKOE
paboThI nocobue [1]
2. | Pazgensr 1-4 | AynutopHast N3yunTh onucanue Meroanueckoe 8
CTEeH[a, X0 OIHCaHHe,
BBINOJIHEHUS pabOTHI. | aBTOPCKOE
[ToKIIIOYUTH nocobwue [1]




npubopsI cOOpaTh
cxemy (ipu
HEOOXOAUMOCTH).
IToaroroBuTh K
HayaJly SKCIIEpUMEHTA

3. | Pazgennr 1-4 | AynutopHas [TpoBecTn Meroanyeckoe 16
OKCIIEPUMEHT. OTIMICAaHUE,
O6paborath aBTOPCKOE
IKCIIEPUMEHTaIbHbIe | mocobue [1]
JTAHHBIC.

4. | Pazgennr 1-4 | BueaynuropHas | odpopmiieHue otdera; | Bes 24
MOJTOTOBKA K 3aIIUTE | peKOMEHayeMast

auTeparypa

4.4, MeToauuecKkue YKa3aHus 110 OpraHm3anuu CaMOCTOAITEIbHOI paﬁoTI)I CTYAECHTOB

K coBpeMeHHOMY CHEUHAINCTY OOIIECTBO MPEIABABISET JOCTATOYHO UIMPOKHHA MEpevYeHb
TpeOOBaHUHM, CpeAd KOTOPbIX HEMAJOBa)XKHOE 3HAYEHHWE HUMEET HaJW4yhe Yy BBIIYCKHUKOB
OTIPENICICHHBIX CIIOCOOHOCTE W yMEHHUS CaMOCTOSITENIbHO [OOBIBaTh 3HAHHUS W3 Pa3IHYHBIX
UCTOYHHUKOB, CHCTEMaTH3UpOBAaTh IIOJyYE€HHYI0 MH(OpMAIMIO, J1aBaThb OLIEHKY KOHKPETHOMH
¢unancoBoi cutyanuu. PopMUpPOBaHHE TAKOTO YMEHHS NPOMCXOJUT B TEUEHHE BCEro IMepuoja
0o0y4yeHHs uepe3 ydacTue CTYJCHTOB B NPAKTHUECKUX 3aHATUSAX, BHIIIOJHEHHE KOHTPOJIbHBIX 33aJaHUH,
HaNKMCaHUE KyPCOBBIX M BBITYCKHBIX KBATH(UKAMUOHHBIX padot. [Ipu aToM camocTositensHas padora
CTYZICHTOB HUI'PAET PELIAIOIIyI0 POJIb B X0JI€ BCEro yuyeOHOro mporecca.

CamocrosiTenbHast paboTa peanu3yercs:

1) HemnocpeIncTBEHHO B MPOIIECCE ayIUTOPHBIX 3aHTHIA, P BBIIOJIHCHUH JTA00PATOPHBIX PadoT.
2) B koHTakTe ¢ mpenoaBaTeieM BHE paMOK PACIIHCAHUS - HA KOHCYJIBTAIUAX M0 YICOHBIM

BOINPOCAM, B X0JI€ TBOPUYECKHX KOHTAKTOB, IPU JIMKBUIALMH 33]JOJDKEHHOCTEH, Ipr

BBITTOJIHEHUH WHANBHYaTbHBIX 3aJJaHAN U T.JI.

3) B Oubnmoreke, 1oMa, B OOIIESKUTHH, Ha Kadeape mpu 0GpOpMICHIUH OTYETOB JTa00PATOPHBIX
paboT U MOATOTOBKE K MX 3aIlIUTE.

CamocrosaTenbHOI paboTa CTYA€HTOB MOKET OBITh KaK B ayJJUTOPUH, TaK U BHE €€.

BaeaynauropHasi camoctosiTenibHass paboTa CTYJIEHTOB TaKKe BKIIOYAaeT B ceOs MOATOTOBKY K
YCTHBIM OIIPOCaM IO KaXJOMYy M3 U3y4aeMbIX pa3zenioB. Taxke camocTosiTenbHas paboTa moapasyMeBaeT
CHCTEMAaTHYECKUH MOAX0/ K 00yYEHHIO, B COOTBETCTBUH C NPEIUIOKEHHBIM B pazaene 6.1 rpadukoM, uTo,
B CBOIO 04€pe/ib, CIIOCOOCTBYET MOIYUYESHHIO 3a4eTa M0 JIAHHOW JUCIMILTHHE.

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPoeKTOB) (MIPpY HAJTUYMM)
KypcoBbie paboThl HE TUTAHUPYIOTCS.
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V. YueOHO-MeTOAMYeCKOe U MHPOPMALIMOHHOE o0ecnevyeHre TUCITUIINHBI (MOYJIs1)

a) OCHOGHas Tumepamypa
1) Tlamepusiii B.JI. OcHOBbI HaHOTeXHOJOTHH. Il1a3MeHHBIE TEXHOJIOTMH B HAaHOZJIEKTPOHHKE

[DnexkTponHBbIi pecypc] : yueb.-meron. mocodue / B. JI. [Tanepnsrii. - 9BK. - UpkyTck : M31-BO
NIy, 2014. - Pexxum nocryna: 943 "bubaunorex". - Heorpanuu. nocryn. - ISBN 978-5-9624-
1102-6
2) Bnamumupos, I'. I'. ®u3uka MoBEepXHOCTH TBEPIBIX TEN: Y4eOHOE mocoOue [DIeKTPOHHbIH
pecypc] / T'. T'. BmagumupoB. - Mocksa : Jlaus", 2016. - : w1 - ). - Pexxum mocryma: IbC
"U3narenbctBo Jlanw". - Heorpanuu. noctyn. - bubmuorp.: c. - ISBN 978-5-8114-1997-5
00NOHUMENbHAS TUMEPAmypa

1) ®ammeeB, M. A. DiemeHtapHas 00paboTka pe3yibTaroB SKcrepuMmeHta [Tekct] : yueO.
nocobue / M. A. ®annees. - M. : Jlanp, 2008. - 117 c. : w1 ; 20 cm. - bubnuorp.: c. 115. -
ISBN 978-5-8114-0817-7. - (3 7K3)

2) Beenenckuii, B. 10. DkcniepuMeHTaIbHBIE METOIBI (DU3UYECKOTO MaTepraioBeneHus [Teker] :
nayunoe usnanue / B. 1O. 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. TOHKOIJIEHOYHBIC HIEMEHTHI B MUKPOAJIEKTPOHUKE. OCHOBBI IIPOSKTUPOBAHUSI
n m3rotoBnenus [Tekct] : mayunoe m3ganme / A. HO. Cemakos, B. K. Cmomnun ; pen. A. 1O.
Cenakos. - M. : Pagnorexnuka, 2011. - 165 c. : w1 ; 22 cM. - bubmuorp.: ¢. 159-165. - ISBN
978-5-88070-292-3. - (1 3x3)

4) Pomuna B.M. TexHONOTHS MaTepualioB MHUKPO-, ONTO- M HAHOIJIEKTPOHUKU [DJIEKTPOHHBIN
pecype] : yueb. mocoOue st CTyA. By30B, 00y4. mo Hamp. moarot. 210100 "DnexTponuka u
MHUKpOJIeKTpoHUKa" : B 2 4. / B. M. PomuH. - 2-e u3a. - 9BK. - M. : bunowm. JlabopaTtopus
3HaHWd. - Pexkxum pocrtyma: U3 "bubmmotex". - Heorpanmu. moctyn. - ISBN 978-5-94774-
913-7.4. 2. - 2012. - ISBN 978-5-9963-1471-3

5) Illemmn, E. I1. Bakyymubie Texaosnoru# : y4ueo6. nocooue / E. I1. IllemmHn. - JloaronpyaHsiii :

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

%gmw e Fp A1y %
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0) nepuoouueckue uz0aHus

8) CNUCOK A8MOPCKUX MEMOOUUECKUX paA3paboOmox
1) TMlanepusiii B.JI. OcHOBbI HaHOTeXHOJOTHHA. [l1a3MEeHHBIC TEXHOJIOTMH B HAHO3JCKTPOHHUKE
[DnexTpoHHbIH pecypc] : yueb.-meroa. nmocodue / B. JI. [Tanepnsrii. - OBK. - UpkyTck : U3a-Bo
Hry, 2014. - Pexxum gocryna: 943 "bubnuorex". - Heorpanuy. gocryn. - ISBN 978-5-9624-
1102-6
2) 6azvl OaHHbIX, UHPOPMAYUOHHO-CPABOUHDBLE U NOUCKOBbIE CUCHIEMb]

- . Hayunas snekrponnas 6uoimoreka eLIBRARY.RU, 6onee 10 moaHOTEKCTOBBIX

BEpCUI Hay4HBIX KYPHAJIOB I10 TEMAaTUKE Kypca

- . WNudopmannonHas cucremMa J0CTyIa K POCCUHCKAM (PU3UYECKUM JKypHaJIaM 1 0030paM
BUHUNTU (http://www.viniti.ru)

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

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

- . OY3 «bubmuorex» https://isu.bibliotech.ru/

- . OBC «Jlanw» http://e.lanbook.com/

- e 3BbC «PyxonT» http://rucont.ru

- . OBC «Aiidyke» http://ibooks.ru

V1. MarepuajibHO-TeXHHYECKOe o0ecrieyeHne JMCHMILINHBI (MOLYJIs1)

6.1. YueOHo-12a60paTOpHOE 060PY/I0BAHHUE:

JlaGopaTopHbIil NMPakTHUKYM BKJIIOYAaeT B ce0s ciexyroliee oO0OpyIoBaHHE: YCTAaHOBKHU JUIs
HCCIIEIOBAaHMs TJICIOLIETO pa3psia, IJIa3MEHHBIM peakTop, yCTaHOBKAa M TEPMO-BaKyyMHOI'O
XAMHAYECKOTO Tapo(a3sHOTO OCAKICHUS, WMITYJIbCHBIH BaKyyM-IyrOBOW WOHHBIA HMILIAHTED,
yCTAHOBKAa JUIs IJIa3MOXMMMYECKOro TpaBieHHs. KpoMe TOoro, HUMEITCS COOTBETCTBYIOIINE
KOHTPOJIbHO-U3MEpUTENbHBIE MPHOOPHI (OT MYyJIbTHMETpa JO YJIbTPAa3BYKOBOW BaHHBI), pa3iIMYHBIC
MHCTPYMEHTHI (OTBEPTKH, HOXKH, TIMHEWKH, IITAHT€HIIUPKYJIU, TACCATUKH, CTEKIOPE3, MUHIIETHI).

Jnist 00pabOTKM MOMYYEHHBIX B XOZAE SKCIEPUMEHTA JAaHHBIX Ha MPAKTHYECKUX 3aHATHSAX B
nabopaTopuu Kadeapbl UMEIOTCS KOMIBIOTEPHI C COOTBETCTBYIOIIMM MPOTPAMMHBIM 00€CTI€YEHHUEM.

6.2. [IporpamMHoe obecneveHme:

- cra"gaptHbie cepBrckl MS Windows miist paboTel B T100anbHOM cet HTEpHET;

- Microsoft Word u Microsot Excel B coctase makera MS Office. JIurieHsust Ha HOBbIe BEpCHHU
nepuoandecku ooHoBisieTcs LleHTpoM HOBBIX HHPOpMaMoHHbIX TexHosnoruii UI'Y no Bcemy
YHHUBEPCHUTETY

Crnennanu3upoBaHHOE IPOrpaMMHOE 00ecIIeUeHue:

- mporpamMHBIid makeT AvaSoft 8.0.1 ays nepBU9HOI 00pabOTKH CHIEKTPATbHBIX JaHHBIX,
MOJTY9aeMbIX «Ha JIETY» OT BEBICOKOTYBCTBUTEIFHOTO ONITOBOJIOKOHHOTO CIIEKTPOMETpa
AvaSpec-2048;

- yHEHBepcabHOE nporpamMmHoe obecnieuenne AvaSoft-All, sxirrouas AvaSoft-Chem, AvaSoft-
Color, AvaSoft-Irrad, AvaSoft-Process, AvaSoft-3D (Ne 1409 ot 12.12.2014).


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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6.3. TexHnuyeckue u JIeKTPOHHbIE CPeACTBA:

Jlist 00paboTKM TOTYYEHHBIX B XOJE KCIEPUMEHTA JAHHBIX HA MPAKTUYCCKUX 3aHATHSIX B
naboparopuu kadeapsl UMEIOTCS KOMIIBIOTEPHI C COOTBETCTBYIOLIUM MPOTPAMMHBIM 00€CIICUEHUEM.
Marepuaibl: Hay4YHbIe CTaTbU U MOHOTPa(UU U3 PEIIEH3UPYEMBIX JKypHAJIOB, HA0OP MIETOYHO-
TaJIOU/IHBIX KPUCTAJIJIOB, PE3UHOBBIN NIEpUYaTKU (OJHOPAa30BbIE), IUCTUILNIMPOBAHHAS BOJA, CTEKIIA B
KauecTBE MOJUI0XKEK, 00pa3ibl MEAU BHICOKOW YHCTOTHI, OsI3b JJIsl IPEIBAPUTEIbHON OUHCTKH

O6p33HOB, OIITHYECKHE U ITIOKPOBHBIC CTCKIIA.

VI1l. O0pa3oBaTeibHbIC TEXHOJIOTHH
Kypc ocHOBaH Ha OpHMIrMHAJBLHBIX pa3padoTKax aBTOPOB. [IpoBOAATCS ClieAyrOIIUE BHIIbI
3aHATHI: JICKIUH, Ta00paTOpHBIE PadOTHI.
®opmbl OpraHu3anys BHEayIMTOPHOM CaMOCTOATENILHON pabOThI O TaHHOM JUCIUILIHHE!
e paboTta ¢ y4eOHBIM TOCOOMEM aBTOPOB MTPOrPAMMBbI
® J3y4YeHUE HAYYHOU U CHelMaIbHON yueOHOU JUTepaTyphl;
® [I0JrOTOBKA M HAITUCAHUE OTYETOB (B AIEKTPOHHOM BHJIE) IO JTaOOPAaTOPHBIM padoTawm;
Kaxnas mabopatopHas pabora B 1mocoOMH NpeABapsercss NOAPOOHBIM TEOPETHYECKHM
BBE/ICHHEM, KOTOPOE MOXET HIrpaTh POJIb KPAaTKOTO KOHCIEKTa JeKiuid mo naHHoi Teme. Ilocie
TEOPETHUYECKOTO BBEJCHUS JaHbl ONUCAHUS (DU3NYECKUX TPHHIUIIOB H3MEPEHUS HCCIICTYyEeMbIX
napameTpoB, MPUHIMITHATBHBIX CXEM U KOHKPETHBIX METOJMK M3MEPEHHIA, a TAK)Ke PEKOMEHIAIIUH T10
00paboTKe pe3yabTaTOB U3MEPEHUH.

B xone nmaGopaTtopHbIX pabOT CTYAEHT TOTOBHT OTYET, BKIIOYAIOMIMN B ceOe ciemyromue
AIIEMEHTBI: OIMCAaHHE IKCIIEPUMEHTA, CXeMa, TAOIHUIIbI SKCIICPUMEHTAIBHBIX TAHHBIX, OCIUIIIIOIPAMMBI
(B BUJIe CKPUHILIOTOB), OTBETHI HA KOHTPOJIBLHBIC BOTIPOCHI.

CTyaeHTBl BBINOJHAIOT PaOOTHl HEOONBIIMMHU TPYNIaMH, OOCYXJIas IOCIe0BaTeNIbHOCTD
IEeUCTBHH, W BMECTE AHAIM3MPYIOT TOJyYEHHBIE pe3ynbTaTbl. [locienoBaTeNbHOCTh BBITIOIHEHHS
paboTHI 3a/1a€TCs CIAEAYIOIIMM 00pa3oM:

1) TlpoBomutcs UWHCTpyKTax 10 TexHuke Oe3omacHoctu (THB) B mabGoparopuu. Ilocie

o3HakomieHus: ¢ Th u oTBeTa Ha HECKOIBKO COOTBETCTBYIOIIMX BOIPOCOB IPETOIABATEIIS
(MM MHXKEHepa), CTYACHTHI CTaBsT MOAINKUCH B )KypHAJIE [0 TEXHUKE O€30MaCHOCTH.

2) CTyIeHTBI 3HAKOMSITCS C TEOPETHYSCKUM MaTEPHATIOM.

3) 3HAKOMCTBO C TiepeyHeM MPHOOPOB W TPUHAICKHOCTSH. 3HAKOMCTBO C MOPSIKOM
BKJIFOUEHHS M BBIKIIOYEHUS creHaa. CoOupaHHe SIIEKTPUYECKOW CXEeMBI (€CIH HY)KHO),
NOJKIIOYeHue mnpuOopoB. IloaroroBka wmarepuanioB Uil OSKCIEpUMEHTa  (BBIpE3aHHS
MOJUTOKKH, CKaJIBIBAaHHE KPUCTAILIA, TPEIBAPUTEIIbHAS OYHCTKA U Ip.)

4) BBINOIHEHNE SKCIIEPUMEHTA COTTIACHO X0y Pa0dOThI, YKa3aHHOMY B METOTUYKE.

5) OOpaboTKa IKCIIEPUMEHTAILHBIX TAHHBIX. BHECEHHE COOTBETCTBYIOIINX TAOMHII, TPaQHKOB,

JMarpaMM B 3ar0TOBKY OYyIYyIIEro 3JIEKTPOHHOTO OTYETA.
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6) IlomroroBka u odopmieHue ordera Mo JabopaTtopHoii pabore. OTBETHI Ha KOHTPOJLHBIE

BONIPOCHI B MeToInuKe. YeTkoe popmyarpoBaHue BBIBOAOB IO paboTe.
7) TloaroroBka K 3amuTe OTYETa (C yUETOM M3YUYCHHS TEOPETUYCCKOTO MaTepHaa).

8) 3amura oruera.

VIIl. Ouenouynble MaTepuaibl AJs1 TEKYIIEr0 KOHTPOJISI M IPOMEKYTOYHOM
aTrecTanuu

8.1. Ouenounnie MaTepuaabl (OM)
8.1.1. OueHovHbIe CPEeACTBA I BXOAHOTO KOHTPOJISA
BxoHOM KOHTPOJIb 3HAHUM HE MTPOBOIUTCS.

8.1.2. OueHoYHbIEe CPEACTBA TEKYLIET0 KOHTPOJISA
JlaHHas IUCHMIUIMHA oOO0ecreYnBaeT TJaBHBIM 00pa3oM ¢opMmHupoBaHHe TNPO(PECCHOHATBHBIX

KOMITETEHIIMH (yKa3aHbl Baile) Oyaymmx 6akaiaBpoB.
Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS MO CICAYIOIIUM KPUTEPUSM OLEHUBAHUS YPOBHS
MPHUOOPETEHHBIX KOMICTCHIIHN:
1) TIloporoBblii ypOBeHb:
- (3HaHme) gaer onpeesIeHUs] OCHOBHBIX MOHSATHIA
- BOCHPOHU3BOJMT OCHOBHBIC PU3HUECKHUE (PAKThI, HICH
- pacmo3HaeT pu3nUecKue OOBEKTHI
- 3HACT OCHOBHBIC METOJBI PEMICHHUS THUIOBBIX 3a7ad W yMEEeT MX MPUMEHATh Ha
MIPAKTUKE
- (ymenme) ymeeT paboTaTh CO CIPABOYHOM JIUTEPATypO
- HCIOJB3yeT MpUOOPHI, YKa3aHHbIC B OMUCAHUH JIAOOPATOPHOU (MJIM MPAKTUYECKOM)
paboTsl
- yMeeT NMPeACTaBIATh PE3yIbTaThl CBOCH PabOTHI
- (Bn1amenme) BiagceT TEPMUHOJIOTUEH MPEAMETHOMN 00IaCTH 3HAHUS
- CcIOCcOOeH KOPPEKTHO MPEeICTaBUTh 3HAHUSI B MaTeMaTHUYeCKOil popme
2) ba3oBblii ypoBeHb
- (3HaHHWe) MOHMMAET CBS3HM MEXK/Y Pa3IMYHBIMKU (DU3HUCCKUMH TTOHATHIMHU
- HMMeeT IpPEeJCTaBICHnEe 0 PU3NIECKIX MOJIETISIX MPOIIECCOB B TJIa3Me
- apryMEHTHPYET BBIOOP METO/a PEIICHUS 3a/1a4H; COCTABIISET TUIAH PEIICHUs 3aJa4u
- rpaduYecKkH WLTFOCTPUPYET 33129y
- (ymeHmHe) caMOCTOSTEIHHO MOA0MPAET U TOTOBHUT ISl SKCIICPUMEHTA HEOOXOIUMOE
obopyoBaHue
- MpPUMEHSET METOMbI PEUICHHS 3a1a4 B HE3HAKOMBIX CHUTYaIUsX;
- yMeeT KOPPEKTHO BBHIpaXaTh M apryMEHTHPOBAHHO OOOCHOBBIBAThH ITOJIOKCHUS
MPEAMETHOM 00J1acTH 3HAHUS

- (Bn1ameHMe) KPUTHYECKU OCMBICIHBACT MOJyYCHHBIC 3HAHUS
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- crnocoOeH KOPPEKTHO MPeICTaBUTh 3HAHUS B MaTeMaTHUeCKOi popme

- KOMIICTEHTEH B Pa3JIMYHBIX CUTyalusx (paboTa B MEKAUCIMILTMHAPHONW KOMaH/IE)

- BJAJEeT pa3HbIMHU CIIOCOOaMU NpeAcTaBiIeHUs GU3NIECKON HH(pOpMaIUU

3) Bbicokuii ypoBeHb
- (3HaHHWe) (HhaKTHUECKH U TEOPETUYCCKH 3HACT MaTepHal Kypca B Ipeienax o0macTu
UCCIIEI0OBaHMS C TOHMMAHHUEM I'PaHUI IPHMEHUMOCTH (3HAHUS IITyOOKHE, BCECTOPOHHUE)
- (ymeHme) TBOPYECKH MOJXOIMT K PELICHHUIO (PU3NYCCKHX 33/1a4 (KaK TEOPETUUCCKUX, TaK U
IIPAKTUYECKHX )
- yMmeer abCTparumpoBaTh MNPOOJIEMBI, C KOTOPBIMH CTaJKWUBACTCA IPH PEIICHUH
pa3IMYHBIX 33/1a4;
- (B1ameHHE) MOXKET CAMOCTOSITENILHO OLICHHBATh PE3yJIbTaThl CBOCH pabOTHI;
- CIOCOOEH COBEPIICHCTBOBATH JIEHCTBUE PabOTHI, UCXOMAS U3 COOCTBEHHOW OIICHKHU
pe3yIbTaToOB

- co6moz[aeT HOPMBI JIMTCPATYPHOI'O A3bIKA, npeo6J1aI[aeT Hay‘leIfI CTHJIb U3JI0KCHUA

IIpuMepbl KOHTPOJBLHBIX BOIIPOCOB U VOPAKHEHUN

1) Ouenute maIUHY CBOOOJHOrO mpobera A JUis Tra3a, HAXOMAMIETOCSs TMPH HOPMaTbHBIX
yenoBusix(p=1amm, t=0°C). DddexTHBHBIN THaAMETp TIPH PacuETe BO3BMUTE PaBHBIM 0~3-10
10 (a307).

2) Kakwue BBl BaKYyMHBIX HacOCOB Bbl 3HaeTe? KpaTko onmuImTe UX yCTPOWCTBO.

3) Ilo kakoMy MPUHLKITY pabOTaeT TePMOMAPHbII MPeoOpa3oBaTeb IaBICHHS?

4) OOBsICHUTE MPUHLIUI PAOOTHI HOHU3AIMOHHOTO MAHOMETPA.

5) Ilpu xakoM JaBJICHUM JUTUHA CBOOOIHOTO TpoOera MOJIEKyYJI OCTATOYHOTO ra3a CTAHOBUTCS
CpPaBHUMOM C JINHEWHBIM pa3MepoM pabodero oobrema?

6) IlepeunciuTe THIIBI TOYCYHBIX TECPEKTOB.

7) Kakue nedexTsl yaiie BCero Ha3pIBalOT IEHTPAMHU OKPACKHU?

8) K yemy mpuBOIUT MOSBICHUE TOYCUHBIX TEPEKTOB B KPHCTATMISCKOM Tele?

9) KakuMm MeToJ10M ONpENIeNSIOT HaJTMYHe U THIT 1e()EeKTOB B KpUcTaie?

10) [Toyemy nipu purensHOM pabore CBY-peakropa B JaHHOM J1a0OpaTOPHOM CTEHJIE HE
MIPOUCXOJIUT HAKOIUIEHHE HEHTPOB okpacku? HaobopoT, kpucTamt HaunHaeT
o0ecIBeYNBaThCA.

11) [MoyeMy KpeMHUii SBJISIETCSI OCHOBHBIM MaTEpHAIOM COBPEMEHHOM MHUKPO-
HaHODJICKTPOHUKH ?

12) Yro Takoe HaHOUAcTHIBI? KakoBBI pa3Mepbl HAHOYACTHIL?

13) Kakue MeTo/ 16! OTYYCHUS HAHOYACTHIL BBI 3HAaeTE?
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14) TTouemy MaTepuaiibl B MaciTade «HaHO» BEAYT ce0s HETPaIUIIMOHHBIM ITyTEM U MTOKa3bIBAIOT

CBOﬁCTBa, OTJIMYAroIIHECd OT TCX, KOTOPbIC OHU UMCHOT B MaKpPO COCTOAHHU. Yro JA€J1acT

HaHOMAaTCpHaAJIbI YHI/IKEUILHBIMI/I?

8.1.3. OueHovHbIe CpeaCTBA I IPOMEKYTOUHOM aTTeCTAlluN

Marepuains! Uit IPOBEICHUS TEKYILEro U MPOMEKYTOYHOIO KOHTPOJISI 3HAHUM CTYJICHTOB:

N Kommerenmun,
o
\ BI/II[ KOHTPOJIA KOHTpOJ’II/IpyeMLIC TCMBbI (pa3z[em>1) KOMITOHCHTBI KOTOPBIX

II\IT

KOHTPOJIUPYIOTCS
CobGecenoBanue npu | Bece Tembl
1. OIIK-1
3aIuTe OTYEeTa
IIpuMepHLINA COUCOK BOIIPOCOB U VIPAXKHECHUH K 3a4ETY.
1) Ilmasma — dYeTBEpTOE COCTOSHHME BemlecTBa. MoHM30BaHHBIM ra3. KBasMHEHTpalIbHOCTD,

2)
3)
4)

5)
6)
7)
8)
9)

SKpaHUPOBKA 3apsaa, 1edaeBckuil paguyc. OCHOBHbBIE XapaKTEPUCTUKHU IJ1a3MBbl.

OcHoOBHBIE METOBI T€HEPALMH I1JIa3Mbl. MOenu 1715 ONMCAaHUs CBOMCTB IIJIa3MBl.

JlnarHocTuka napameTpoB Iui1a3Mbl. [IprMeHeHune mia3Mbl B 3JIEKTPOHUKE.

Bunpl razoBbeIX paspsa1oB: Ayra, TICIOIUN pa3psl, KOPOHAIBHBIN pa3psan. CaMOCTOATENbHBIA U
HECaMOCTOSTENbHBIN pa3psaabl. CBU-paspsia.

Hanorexnonoruu. Meroasl noiayuyeHus HaHodactull. HaHOCTpyKTypHbIE MIIEHKH.
IToBEpXHOCTHBIN IIIA3MOHHBIN PE30HAHC.

CriexTpasbHbIN aHANNU3 HAHOCTPYKTYPHBIX OOBEKTOB.

[InazmoxuMu4eckoe TpaBJICHHUE.

Metoael  uccienoBaHuss noBepxHOCTU. [lpuHumm paboOThl CKAaHUPYIOLIETO  30HIOBOIO

MHUKpOCKOIIa

Paszpabopunxn:

npodeccop, 3aB.kadeapoi, A.p.-m.H.  B.JL, [TanepHsbii
(noonucy (3anumaemas OOIHCHOCb) (unuyuansl, pamunus)
L}éw CT. IIperL., K..-M.H. A.A., YepHbIX
(noonucw) (3anumaemas OONAHCHOCMb) (uHuyuansl, pamunus)

[Iporpamma paccmoTpeHa Ha 3acenannu kadeapsl 001Iel u kocmuaeckont puzuku UT'Y

« 27 » wmapra 2020 .

ITpotokon Ne _ 7, 3aB. kacenpoii % B.JI. ITanepHsIii

Hacrosimmasi mnporpamMMa He Mo:KeT ObITh BOCHPOM3BeleHA HHU B Kakoii ¢(opme 06e3

NpeABapUTEeJIbHOI0 NMCHbMEHHOI0 pa3pelieHust kKadeapbi-pa3padoTynka NporpaMmmsl.



