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|. Hean u 3a1a4u TUCUMILTHHBI (MOYJIfA)

Lleas mporpaMMsI — cOPMHUPOBATH Y CTYJCHTOB MIPAKTHYSCKUE HABBIKH ITOJIyYeHHs U 00paboTKU
MOBEPXHOCTH MATEPUAJIOB, IIPUMEHSIEMBIX B IPOM3BOJICTBE HAHOMATEPHUAIOB, 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
HanbOonee HS(PPEeKTUBHBIX MeToJaX 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

Jucnumummaa « 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 puznkay.

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

I11. TpeOoBanus Kk pe3yJibTaTaM 0CBOCHHS IMCUMILINHBI (MOLYJIs1)

[Iponiecc wm3ydeHUs MJaHHOW JUCHMIUIMHBI HAampaBieH Ha (OPMHUPOBAHHE  CIEIYIOIINX
npodeccuonanbubix komnerenuuii (I1K):
- CnocoOeH MpoOBOANUTH HAyYHBIE MCCIEIOBAHUS B M30paHHOM 001aCTH SKCIEPUMEHTAIBHBIX
U (MIM) TEOPETUUECKUX (PU3MUECKUX MCCIIE0BAaHUM C MOMOIIBIO COBPEMEHHOM MprOOpHOit
06a3pl (B TOM 4HCJIE CIOXKHOTO (pu3nueckoro oOOpYyIOBaHUs) U HH(POPMALMOHHBIX
TEXHOJIOTUH C YYETOM OTEUSCTBEHHOTO U 3apyOexkHoro ombita ([TK-2).

Komnerenuus HNuauxaropsl PesyabTarhl 00y4eHust
KOMIIeTEHI Ui
1IK-2 HJIK OIIK2 1 3HaTh:
Criocoben . CrocoObl OJTyYeHUs M U3MEPEHUS BaKyyMa,
OCYUICCTBIIATH ° OCHOBHBIE METOJIBI CO3JIaHUSA IICHTPOB OKPACKH B
BBIIIOJTHCHUE ONTHYECKUX MaTepHuajax;
OKCIICPUMCHTOB 1 | o CIOCOOBI M TEXHOJIOTUY MOJTYYEHHS] HAHOYACTHUI B
Oq)OpMHeHI/IC TOHKHX IIJICHKAX,
pe3yJIpTaTOB J MPUHLIMIIBI OYUCTKH U MOAU(PUKAIIMY PA3TUUHbIX
UCCIIEIOBAHNUN U HOBerHOCTefI, B TOM YHCJIE METOJIOM
paspaboToK IJIA3MOXUMUYECKOTO TPABJICHUS.
YMeTh.
° CaMOCTOATENIBHO aHAJIM3UPOBATh U OLICHUBATh
(haKThI, SIBICHUS U COOBITHS,
. OCYIIECTBIISITh TIOMCK M 00pabOTKYy akTyaJIbHOU

unpopmanun B OBC © mepuoOAMYECKUX U3NAHUSAX U
BBISIBIIATH ~ COBPEMEHHBIE  TEHJCHIIMM B  Pa3BUTUHU
AIIEMEHTHOM 0a3bl NIEKTPOHUKH;

L4 NpUMCHATH MCTOAbBI U CpCACTBA H3MCPCHHUA
(I)I/ISI/I‘-ICCKI/IX BCINYMH,
L4 OLICHUBATL XapaKTCPp W HAIIPABJICHUC BJIUSIHUA

BHEIIHUX (DAaKTOpPOB HAa CKOPOCTb M JIpyrHe IHapamMeTphl
TEXHOJIOTUYECKUX IMPOIECCOB IUIa3MEHHOM 00padoTKH
MaTepHalIoB.

HMeTh peacTaBiacHue:
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. 0 HAYYHO-TEXHUYECKOW JICKCUKE (TEPMHUHOJIOTHH),
B3aMMOCBSI3U  MEXKIYy  COCTaBOM,  CTPYKTypoH U
KOMIUIEKCOM CBOWCTB MAaTE€pHaJIOB, ONPEICISIONINX HUX

MIPUMCHCHHE.
Buaners:

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

o HABBIKAMU aHanm3a B3aUMOCBSI3H

TEXHOJIOTHYECKHUX PEKUMOB U KaueCTBa 00pabOTKH.

V. Conep:xanue ¥ CTPYKTYpa AU CHUILTHHBI
O0BeM IUCIUIUIMHEI COCTABIAET 2 3aU€THBIX €AUHHIIBI, (2 4acoB,
3aHATHS POBOJISATCS TOJIBKO B OYHOU (opMe 0OydeHUs C MPUMEHEHHUEM JAMCTAHIIMOHHOTO
KOHTPOJISI CaMOCTOSITeIbHOM paboTsl cTyaeHTtoB uepe3 DnMOC ¢akynprera. DIEKTPOHHONH U
JUCTAHIIMOHHON (OopM 00yUEHHS HE TIPEAyCMaTPHUBACTCSI.

N3 Hux 44 yacoB — nMpakTHYecKas MOAr0TOBKA

®opMa NPOMeKYTOUHOM 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

£ Buapr yueOHO# paboTHI,
g BKJIOYAsi CAMOCTOSITENIEHYIO PaboTy 00ydaromuxcs o
= , IPAKTHYECKYIO TIOATOTOBKY U TPYIOEMKOCTh OpMBI TCKYIICTO
= ::
o 8 : g (B qacax) KOHTPOJIA
Ne 5| 8| 28 - yCIIEBAEMOCTH;
/— Pasjies AUCIMILIMHBI/TEMBI o Z § s KonTaktHas pabora mpemnogaBaTens ¢ z Dopma
II/I1 I~ = o
Ol 8] E& 00y Yo IHUMHCs 3] IPOMEIKYTOUHOM
&
m &9 CeMuHapckue 3 arTecTalnuu
< | Jlexun | /opaxruuecxue S &| (nocemecmpam)
= Koucympramuu | & § D
= u /mabopaTopHbie § IYs)
=~ 3aHATHS U = a
OTYET, 3aIUTa
1 Pazzien 1. MeTo/ibl OJTyY€EHHS U M3MEPEHNUS BAKyyMa 7| 2412 12 4 , 38l
OT4YCTa
OTYET, 3aIUTa
2 Pasnen 2. IleHTpBI OKPACKK B ONTHYECKHMX CPENAX 7 |26 |12 12 6 " =
OT4YCTa
OTUET, 3allUTa
3 Pasnen 3. [lnasMeHHbIE TEXHOJIOTHU B HAHOYNIEKTpOHUKe. | [ | 24 | 12 12 6 " =
OT4YCTa
4 Pasnen 4. TexHONIOTHS TIA3MOXUMHYECKON OYHCTKA U 7 120 | 14 8 4 OTYET, 3aIInuTa
TpAaBJIEHUS] MATEPUAIIOB. oTuéTa
KO=nTpOmIH 8
Hroro uacos 2 | 44 44 20 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 JIAaHHBIX, cemecTpa 6 Otuér
AHAJIN3 PE3yIhTATOB
[ToaroroBka K 3amuTe OTYETOB DopMyTHPOBAHKE BBIBOJIOB 11O [1-2]
e3yJbraraMm pabotsl. PaboTa c B Teuenue
7 pesy p 14 CobecenoBanue
METOANYCCKUM MAaTCpUaJIOM K ceMeCTpa
KaxJ0i pabote
OO0t 00beM CaMOCTOSTEILHOM PAOOTHI IO TUCIMILTHHE (4Yac) 20




4.3. Conep:xaHue y4eOHOIro MaTepHuaJia

Pasznen 1. Meroasl noiyueHus: 1 USMEPEHNUsS BaKyyMma.
1.1. TeopeTr4eckue OCHOBBI.
1.2. TIpotiecchl OTKAYKH.
1.3. TexHuka nmoJy4eHHs BaKyyma.
1.4. TexHuKa U3MEPEHNUS AABJICHUS Pa3psLKEHHBIX I'a30B.
Paznen 2. LleHTpBI OKpacku B ONTHYECKUX Cpeliax
2.1. Toyeunsle neeKTh B KpHCTAIIAX.
2.2. Knaccuuxanuys eHTpOB OKPACKHU.
2.3. MeTo/1bl MOTyYeHHs TOYCUHBIX 1e(DEeKTOB.
2.4. [IpumeHeHre KPUCTAILIIOB ¢ IEHTPAMU OKPACKH B HAYKE U TEXHUKE.
Paznien 3. Ila3MeHHbIE TEXHOIOTUN B HAHODJICKTPOHHKE.
3.1. Hanopa3mepHbie 0OBEKTHI.
3.2. CiocoObI OTy4YeHUs] HAHOYACTHIL.
3.3. HaHOCTpYKTYypHBI€ ILIIEHKHU.
Paznient 4. TexHONIOTHA TIA3MOXUMUYECKON OYUCTKU M TPABJICHHSI MATEPUAIIOB.
4.1. Knaccudukariys mpoueccoB MiIa3MOXHUMHUYECKOTrO TPABIEHUS 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 3aHITHII H JIAGOPATOPHBIX PadoT

Ne Ne paspena u HanmeHnoBaHnne ceMMHapoOB, Tpyn | Ouenounsie | ©opm
n/n TeMbI HNPAaKTUYECKUX U JIAOOPATOPHBIX 0EMK cpeacTBa upyem
TVCIUATUTHHBI pabot OCTh BIC
(Momyns) (uacsl KOMIIE
) TEHIU
"
1 2 3 4 5 6
1. Mertoasl IOJIy4EHHs U U3MEPEHUS ..
1.1-15 ARLITONY P 12 Otuér
BAaKyyMa
2. €HTPBI OKPACKU B ONTHYECKHX N
2.3-2.4 Hewtp pcpeﬂax 12 Oruér
3 [1na3mMeHHBIE TEXHOJIOTHH B K2
' 3.3-34 12 Otuér
HAHOAJIEKTPOHHUKE
4. TexHom0rus MIa3MOXUMUYECKOH ;
4.3 8 Otuér
OYNCTKH W TPABJIICHUS] MATEPHUAJTIOB

4.3.2. llepeyenb TeM (BOMPOCOB), BLIHOCHMBIX HA CaAMOCTOSITEIbHOE H3y4YeHUE CTyAeHTaMHU B
paMkax camocTositeibHoil padoTsl (CPC)

Bu
Ne g Pexomennyemas | KosnnuectBo
Tema CaMOCTOSITENTLHO 3ananue
Hel. . auTeparypa 4acoB
1 paboThI

1. | Pazgenst 1-4 | AynuTtopHas N3yuuts Metoauueckoe 4
TEOPETUYECKYIO YacTh | ONHCaHUE,
nabopaTopHOi aBTOPCKOE
paboThI nocobue [1]

2. | Pazgensr 1-4 | AynutopHast N3yunTh onucanue Meroanueckoe 6
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 6
OKCIIEPUMEHT. OTIMICAaHUE,
O6paborath aBTOPCKOE
IKCIIEPUMEHTaIbHbIe | mocobue [1]
JTAHHBIC.

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

auTeparypa

4.4, MeToauuecKkue YKa3aHUs 110 OpraHm3anuu CaAMOCTOSITENbHOM paﬁoTbI CTYAEHTOB

K coBpeMeHHOMY CHEUUAIMCTY OOIIECTBO MPEIABABISET JOCTATOYHO IIHUPOKUI IEpeYeHb
TpeOOBaHUM, CpeAd KOTOPbIX HEMAJIOBAKHOE 3HAYEHHE HMEeT HaJIW4yhe Yy BBITYCKHUKOB
OTIPENICICHHBIX CIIOCOOHOCTEH W YMEHHUS CaMOCTOSITEIbHO JOOBIBATh 3HAHUS W3 Pa3IHYHBIX
UCTOYHHUKOB, CHCTEMaTH3UpOBAaTh IIOJyYE€HHYI0 MH(OpMAIMIO, J1aBaThb OLIEHKY KOHKPETHOMH
¢unancoBoii cutyanun. DOpMUPOBAaHHE TAKOTO YMEHHUS IMPOUCXOJUT B TEUYEHHE BCETO NEepuoja
0o0y4yeHHs uepe3 ydacTue CTYJCHTOB B NPAKTHUECKUX 3aHATUSAX, BHIIIOJHEHHE KOHTPOJIbHBIX 33aJaHUH,
HaNKMCaHUE KyPCOBBIX M BBITYCKHBIX KBATH(UKAMUOHHBIX padot. [Ipu aToM camocTositensHas padora
CTYZICHTOB UI'PAET PELIAIOIIyI0 POJIb B X0JI€ BCEro yueOHOTro mpolecca.

CamocrosiTenbHast paboTa peanu3yercs:

1) HemnocpeIncTBEHHO B MPOIIECCE ayIUTOPHBIX 3aHTHIA, P BBIIOJIHCHUH JTA00PATOPHBIX PadoT.
2) B koHTakTe ¢ mpenojaBaTeieM BHE paMOK PACIIHCAHUS - HA KOHCYJIBTAIUAX 10 YICOHBIM

BOINPOCAM, B X0JIe TBOPYECKHX KOHTAKTOB, ITPH JIMKBUIALUH 33]I0JDKEHHOCTEH, TpH

BBITTOJIHEHUH WHANBHYaTbHBIX 3aJJaHAN U T.JI.

3) B Oubnmoreke, 1oMa, B OOIIEKUTHH, Ha Kadeape mpr 0GpOPMICHHUH OTYETOB JTa00PATOPHBIX
paboT U MOATOTOBKE K MX 3aIlIUTE.

CamocrosaTenbHOI paboTa CTYZEHTOB MOXKET OBITh Kak B ay TUTOPUH, TaK U BHE €e.

BaeaynauropHasi camoctosiTenibHass paboTa CTYJIEHTOB TaKKe BKIIOYAaeT B ceOs MOATOTOBKY K
YCTHBIM OIIPOCaM I10 KaXJIOMYy U3 U3y4aeMbIX pa3zenoB. Taxke camocTosiTenbHas paboTa moapasyMeBaeT
CHCTEMAaTHYECKUH MOJAX0A K 00yYEHHUI0, B COOTBETCTBUH C MPEIOKEHHBIM B paszene 6.1 rpadukom, 4ro,
B CBOIO 04€pe/ib, CIIOCOOCTBYET MOIYUYESHHIO 3a4eTa M0 JIAHHOW JUCIMILTHHE.

4.5. [IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPoeKTOB) (MpH HAJTUYMH)
KypcoBbie paboThl HE TUTAHUPYIOTCS.
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V. YueOHO-MeTOAMYeCKOEe U MHPOPMALIMOHHOE o0ecnevyeHre TUCITUIINHBI (MOIYJIs1)

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

[DnekTponHBbIi 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'. Bmagumupos. - 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. - bubmuorp.: c. 115. -
ISBN 978-5-8114-0817-7. - (3 7K3)

2) Beenenckuii, B. 10. DkcniepuMeHTaIbHBIE METOIBI (PU3UYECKOTO MaTepraioBeneHus [Tekcer] :
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. TOHKOMJIEHOYHBIEC HIEMEHTHI B MUKPOAJICKTPOHUKE. OCHOBBI IIPOSKTHPOBAHUSI
u m3rotoBneHus [Tekct] : Hayunoe m3ganme / A. 1O. Cenakos, B. K. Cmonus ; pen. A. IO.
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
pecypce] : yueb. mocobue 1isi CTyaA. By30B, 00y4. o Harp. 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) Illemmwmn, E. I1. Bakyymubie Texaonoru# : y4ueo6. nocodue / E. I1. llemmuHn. - JloaronpyaHsiii :
Nutennext, 2009. - 502 c. : uin. ; 22 cm. - (PustexoBckuil yuebHuk). - bubmuorp.: ¢. 502. -
ISBN 978-5-91559-012-9. - (1 3k3)

%gmw e Fp A1y %
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0) nepuoouueckue uz0aHus

8) CNUCOK A8MOPCKUX MEMOOUUECKUX PA3PAOOMOK

1) TMlanepusiii B.JI. OcHOBbI HaHOTeXHOJOTHHA. [l1a3MEeHHBIC TEXHOJIOTMH B HAHO3JCKTPOHHUKE

[DnexkTpoHHbIH pecypc] : yuebd.-meroa. mocodue / B. JI. [Tanepnsrii. - OBK. - UpkyTck : U3a-Bo
Hry, 2014. - Pexxum gocryna: 343 "bubnuorex". - Heorpanuy. gocryn. - ISBN 978-5-9624-

1102-6

2) B cucreme obpasoBarenbHoro nopraiga UI'Y (http://educa.isu.ru/) pa3menieHpl MeTOIUYECKHE

MaTepuaibl U 3aJaHus 110 JaHHOMY KypCy

2) 6azvl OAHHbIX, UHDOPMAYUOHHO-CAPABOUHDBLE U NOUCKOBbLE CUCHEMb]

Hayunas snekrponnas 6udimorexka eLIBRARY.RU, 6omee 10 moTHOTEKCTOBBIX

BepCI/Iﬁ HAYYHbIX KYPHAJIOB I10 TEMATUKE KypCa

HudopmainnonHas cucreMa JI0CTyIa K pOCCUHCKUM (DU3HUECKUM KypHaAJIaM U 0030pam

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

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

ApxuB Hay4HbIX )ypHanoB JSTOR (http://www.jstor.org.)
DU3 «bubmuotex» https://isu.bibliotech.ru/

3BC «Jlanp» http://e.lanbook.com/

3BC «PyxonT» http://rucont.ru

OBbC «Aibyxke» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOEe o0ecredeHre TUCHUITHHBI (MOTYJIA)

6.1. YueOHo-1a00paTopHOe 060py10BaHuUeE!

.Ha60paTOpHLII\/'I MMPAaKTUKYyM BKJIFOUACT B cels CJICAYIOLIce O60py,I[OBaHI/Iel YCTaHOBKHU [JIA

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

XHUMHUYCCKOI'O Hapoq)a3Hor0 OCaXIACHUA, PIMHy.]'IBCHBIfI BaKYYM'Z[erBOﬁ HOHHBIN HUMIUIAHTEDP,

YCTaHOBKa JJid IIa3MOXUMHYCCKOI'0 TpaBJICHUA. KpOMC TOro, HWMCIOTCAd COOTBETCTBYIOIIUC

KOHTPOJIbHO-U3MEpUTENbHbIE NMPHOOPHl (0T MYyJIbTUMETpa A0 YJIbTPAa3BYKOBOM BaHHBI), pa3iIHMyYHbIE

MHCTPYMEHTHI (OTBEPTKHU, HOXKH, TUHEHKH, IITAHT€HLIUPKYJIU, TACCATUKH, CTEKJIOPE3, MUHIETHI).

I[J'IH O6pa6OTKI/I MOJIYUYCHHBIX B XOJ€ SKCIICPUMCHTA HAHHBIX HA NPAKTUYCCKHUX 3aHATHAX B

naboparopun Kadeapsl UMEIOTCS KOMIIBIOTEPHI C COOTBETCTBYIOLIUM IMPOTPAMMHBIM 00€CIIEUEHHUEM.

6.2. IIporpamMHoe obecnieveHue:

cranaaptHbie cepBuckl MS Windows jsist paboThsl B ritobanbHO#M cetr IHTEpHET;

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

nepuoauvecku oOHoisieTcs LleHTpoM HOBBIX MHPOPMAIMOHHBIX TexHonoruit UI'Y o Bcemy

YHUBEPCUTETY

Crnenuaiu3upoBaHHOE MPOrPaMMHOE 00eCTICUCHHUE:

nporpammMHblii nakeT AvaSoft 8.0.1 1y nepBuuHOI 06pabOTKH CHIEKTPATbHBIX JaHHBIX,

MOJIy4aCMbIX «Ha JICTY» OT BBICOKOYYBCTBUTCIIBHOI'O OIITOBOJIOKOHHOTO CIICKTPOMCETpa

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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- yHHBepcanbHOe 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 IMOJIYUYCHHBIX B XOJ€ JKCIICpHMMCHTa AAaHHBIX HA IPAKTHYCCKUX 3aHATUAX B
nabopaTtopun Kadeapbl UMEIOTCS KOMIIBIOTEPBI C COOTBETCTBYIOIIUM POTPAMMHBIM 00ECTICYCHHUEM.
Marepuaibl: Hay4HbIC CTaTbU U MOHOTpa(UH U3 PELICH3UPYEMBIX KYPHAIOB, HA0Op MIEIOYHO-
TraJIONIHBIX KPUCTAJLJIOB, pCSI/IHOBHﬁ InepYaTKn (O,Z[HOpaSOBLIe), JAUCTUIITIMpOBaHHAA BOJA, CTCKJIAa B
Ka4yecTBe TMOJIOKEK, 00pa3libl MEAH BHICOKOM YMCTOTHI, O513b /7S IPEIBAPUTEIBHON OUUCTKU

00pa31oB, ONTHYECKHE U TTOKPOBHBIE CTEKIIA.

VI1l. O6pa3oBaTesibHbIe TEXHOJIOTUH
Kypc ocHOBaH Ha OpPHMIMHAJBHBIX pa3padoTkax aBTOpoB. [IpoBoasTCs ciieayroUIe BHUIbI
3aHATHUI: JEKINH, JJA0OPaTOPHBIC PAOOTHI.
®opMbl OpraHu3anus BHEAY JUTOPHOU CaMOCTOSITENIbHON pabOThI 110 JaHHOM TUCUHUIUINHE:
e paboTta ¢ y4eOHbIM IOCOOMEM aBTOPOB MIPOrPaMMBbI
® M3y4YeHHE HAy4YHOM U CrelualbHOM yueOHO IuTeparypsl;
® [IOATOTOBKA M HAMCAHUE OTYETOB (B 3JICKTPOHHOM BH/IE) MO J1a00OPaTOPHBIM padoTam;
Kaxnas mabGoparopHas pabora B TOCOOMH TMpeABapsieTcss MOAPOOHBIM TEOPETUUECKUM
BBEJICHUEM, KOTOPOE MOJKET WIpaTh pOJIb KPAaTKOrOo KOHCIEKTa JIEKIMW 1Mo naHHoM Teme. [locme
TEOPETUYECKOTO BBEIEHHUS JaHbl ONUCAHHA (U3NYECKUX TPUHLUIOB H3MEPEHUS MCCIETyeMBbIX
[IapaMeTpOB, IPUHIMIHAIBHBIX CXEM M KOHKPETHBIX METOJIMK U3MEPEHUH, a TAKXKE PEKOMEHJAINH 110
00paboTKe pe3yIbTaTOB U3MEPECHHUIA.

B xoxe naGopaTopHbIX pabOT CTYAEHT TOTOBUT OTYET, BKIJIIOYAIOLIUMN B cebe cleayomue
3JIEMEHTHI: ONIMCAHUE SKCIIEPUMEHTa, CXeMa, TAOIHUIIbl SKCIIEPUMEHTAIBHBIX JJAHHBIX, OCLUIIJIOTPAMMBI
(B BUJIE CKPUHILIOTOB), OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

CryneHThl BBINOJHSIOT pPaOOThl HEOONBUIMMM TPYNIAaMU, 00CYyXkJas IMOCIeI0BaTebHOCTD
NEeNCTBUM, U BMeCTe aHATU3UPYIOT MOJyueHHbIe pe3yibTarbl. [lociienoBaTenbHOCTD BBIMOIHEHUS
paloThI 3a/1a€TCs CIEAYIONMM 00pa3oM:

1) TlpoBomutcs WHCTpyKTax 10 TexHuke Oe3omacHoctn (THB) B mabGoparopun. Ilocie

o3HakomiieHus ¢ Th u oTBeTa Ha HECKOJIBKO COOTBETCTBYIOIIMX BOIPOCOB IMpENoaBaTels
(unu MHXXeHepa), CTYJEHTHI CTaBsT MOANKUCH B )KypHaJe 10 TEXHUKE O0€30MacHOCTH.

2) CTyIeHTBI 3HAKOMSTCS C TEOPETHUECKHM MaTEpHAIIOM.

3) 3HAaKOMCTBO C TiepeyHeM MpPHOOPOB W TPUHAISKHOCTEH. 3HAKOMCTBO C MOPSIKOM
BKJIIOUEHUSI M BBIKIIOYeHUs cTeHna. CoOupaHue >3JIEKTPUUECKON cXeMbl (eclu HYXHO),
noakioueHue npubopos. IloaroroBka MarepuanoB A AKCIEPUMEHTa  (BbIpE3aHUS
MIO/IJIOKKH, CKJIbIBAHUE KPUCTAJLIA, IPEIBAPUTENIbHASL OUNCTKA U JIp.)

4) BBINOIHEHUE SKCIIEPUMEHTA COTIIACHO X0y PabOThI, yKa3aHHOMY B METOIUYKE.
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5) OO6paboTKa SKCIEPUMEHTAIBHBIX JTaHHBIX. BHECEHHE COOTBETCTBYOIINX TaOIHUIl, TPaAQHKOB,

JIMarpaMM B 3ar0TOBKY OYyIyIIEro 3JIEKTPOHHOTO OTYETA.

6) IloaroroBka m odopmiieHHe oT4eTa MO JiabopaTopHoi padoTe. OTBEThI HA KOHTPOJbHBIC
BOIPOCHI B MeToinuke. YeTkoe popmyrpoBaHue BHIBOAOB IO paboTe.

7) TloaroroBka K 3aIiuTe oT4eTa (C yUYETOM U3yUCHHS TEOPETUIECKOTO MaTepHaa).

8) 3amura oTueTa.

VIIl. OueHo4ynbie MaTepuabl JJISl TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM
aTTecTaluu

8.1. OneHo4HbIe MaTepUAIbI
8.1.1. OueHouHBIEC CpeACTBA ISl BXOHOTO KOHTPOJIS
Bxo1HOM KOHTPOJIb 3HAHHUI HE TPOBOAUTCA.

8.1.2. OnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
Jannass aguciuIuiiHa oOecnedMBaeT TJIaBHBIM o0pa3oMm (opmupoBaHUE MPOPECCHOHATBHBIX

KOMITIETEHIIUH (yKa3aHbl Balle) Oyaymux OaKaiaBpoB.
Texymmmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS IO CIEAYIOIUM KPUTEPHUSIM OLICHUBAHUS YPOBHS
IPUOOPETEHHBIX KOMIETEHIIUH !
1) TloporoBblii ypOBeHb:
- (3HaHUWe) JaeT OoNpeesICHNsI OCHOBHBIX MMOHSATHIA
- BOCIIPOM3BOJIUT OCHOBHBIE (pu3Hueckue (HakThl, UIEU
- pacmo3HaeT pu3nUYecKue OOBEKTHI
- 3HaeT OCHOBHbIE€ METOJbl PELICHHs THUIOBBIX 3aJad U yMEeT UX IMPHUMEHATh Ha
IPaKTUKe
- (ymeHnue) ymeeT paboTaTh CO CIIPABOYHOM JTUTEPATYPOi
- HCIOJIb3YEeT MpHUOOPHI, YKa3aHHbIE B ONMMCAHUM JIAOOPATOPHOW (MJIM MPAKTUUYECKOMN)
paboThI
- YMEET MPE/CTaBIATh Pe3ybTaThl CBOEH pabOTHI
- (Bn1amenme) BiageeT TEPMUHOJIOTUEH MPEAMETHON 00IACTH 3HAHUS
- cnoco0eH KOPPEKTHO MPEJCTaBUTh 3HAHHUS B MAaTeMaTHUECKOi (hopme
2) Bba3oBblii ypoBeHb
- (3HaHHWe) MOHUMAET CBS3M MEX/IY Pa3IMYHBIMU (PU3NYECKUMH TTOHITUSMH
- WMeeT IpeJCcTaBlIeHne O (PU3NIECKUX MOJETISX MPOIECCOB B IIa3Me
- apryMeHTHpYEeT BBIOOp METO/Ia pEIICHUS 3a/1a4H; COCTABIISCT TUIaH PEIICHUS 3a/1a4H
- rpaduUecKy WUTIOCTPUPYET 3a7auy
- (ymeHme) caMOCTOSTENIHHO ITO0MPAET U TOTOBUT JJISl SKCIIEPUMEHTa HEOOX0AUMOe
obopynoBaHue

-  HOPHUMECHACT METOAbI pCHICHUA 3a4a4 B HC3HAKOMBIX CUTyallUiX,
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- yMeeT KOpPPEKTHO BbIpaXaTb M apryMEHTHPOBAaHHO OOOCHOBBIBATH IOJOXKEHUS

MIPEIMETHOM 00JIACTH 3HAHWS
- (B1ameHMe) KPUTHYECCKU OCMBICIMBACT MOJYYCHHBIC 3HAHUS
- croco0eH KOPPEKTHO MPEICTaBUTh 3HAHKS B MATEMAaTHUECKOH (hopMme
- KOMIICTEHTEH B Pa3IMYHbIX CUTyalusX (padoTa B MEXKIUCHUILIMHAPHON KOMaH/IE)

- BJAJIEET pa3HBIMU CIIOCOOAMU IpeAcTaBIeHUs GU3NIECKON HH(pOpMAIUU

3) Bbicokuii ypoBeHb
- (3HaHHWe) (haKTHUECKH U TEOPETUUCCKH 3HACT MaTepHal Kypca B Ipe/ienax o0nacTu
UCCJICIOBAaHMS C TOHUMAHKUEM IPAaHMII IPUMEHUMOCTH (3HaHHS TTIyOOKHE, BCECTOPOHHHUE)
- (ymenme) TBOPYECKHU MOJAXOMT K PELICHHUIO PU3NYCCKHX 33714 (KaK TEOPETUUCCKUX, TaK U
MPAKTHUYECKHX )
- yMmeer aOCTparupoBarh TMPOOJIEMBI, C KOTOPHIMH CTAJIKHBACTCS TPH PEIICHUU
pa3IMYHBIX 33]1a4;
- (BIameHHE) MOXKET CAMOCTOSITENILHO OLICHHBATh PE3yJIbTaThl CBOCH pabOThI;
- CIocoOeH COBEPILCHCTBOBATH JIEHCTBUE PabOTHI, UCXOAS U3 COOCTBEHHOW OLICHKH
pe3ysbTaToB

- co0JII0JIaeT HOPMBI JINTEPATYPHOIO SA3bIKA, IPE00IaaaeT HAyUHBIH CTUIIb U3JI0KEHHS

IIprMepbl KOHTPOJIBHBIX BOIPOCOB 1 YIPAKHEHUN

1) Ouenute mAIUHY CBOOOJHOrO mpobera A JUIs Tra3a, HaXOAIIErOCs TMPH HOPMaTbHBIX
yenoBusx(p=1Iamm, t=0°C). DddekTuBHBI IuaMeTp NpH pacuéTe BO3bMHUTE paBHEIM 0=~3-10710
(azoT).

2) Kakwue BB BaKYyMHBIX HacOCOB Bbl 3HaeTe? KpaTko onuImre ux ycTponcTBoO.

3) Tlo kakomy MpHUHIUITY pabOTaeT TEPMOIAPHBIA IPeoOpa30BaTEIh TABICHHS?

4) OOBsSCHHUTE MPHUHIUIT PAOOTHI HOHU3AIHOHHOTO MaHOMETpA.

5) Ilpu xakoM JaBJICHUM JJTUHA CBOOOIHOTO MpoOera MOJIEKYJ OCTATOYHOTO ra3a CTAHOBHUTCS
CpPaBHUMOM C JIMHEHHBIM pa3zMepoM pabodero oobéma?

6) IlepeunciuTe THITBI TOYCUHBIX TCPEKTOB.

7) Kakue nedexTsl yaie BCero Ha3pIBaIOT [IEHTPAMHU OKPACKHU?

8) K yemy npuBOIUT MOSBICHUE TOYCYHBIX TEPEKTOB B KPHCTATMISCKOM Tele?

9) KakuM MeTOJI0M ONpE/IeNSIOT HaJTMYHe U THIT 1e()EeKTOB B KpucTaie?

10) [Mouemy nipu mutensHOM padote CBU-peakropa B JaHHOM J1a00paTOPHOM CTEH/IE HE
IPOMCXOIUT HAKOIICHHE LIEHTPOB okpacku? HaobopoT, KpucTana HaYnHaeT
o0ecI1BeYnBaThCA.

11) [ToyeMy KpeMHWUI1 SBISIETCSI OCHOBHBIM MaTepUaIOM COBPEMEHHOW MHUKPO- 1
HAHORJIEKTPOHUKH?

12) Yro Takoe HaHOYACTHIIBI? KakoBBI pa3Mepbl HAHOYACTHUIL?

13) Kakue MeTo/ 16! OJTYYCHUS HAHOYACTHIL BbI 3HAaeTE?
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14) TTouemy MaTepuaibl B MacITade «HaHO» BEAYT ce0s HETPaIUIIHOHHBIM ITyTEM U MTOKa3bIBAIOT

CBOﬁCTBa, OTIIMYAOIIUECA OT TEX, KOTOPbIC OHU UMCIOT B MAaKpPO COCTOSIHHNH. Yro J€J1acT
HaHOMAaTCpHUaJibl }’HI/IKEIJ'II)HBIMI/I‘.7

8.1.3. OueHovHbIe CpeaCTBa I IPOMEKYTOUHOM aTTeCTAluN

MaTepI/IaJ'IH AJIA IPOBEACHHA TCKYHICTO U IIPOMEXKYTOUYHOT'O KOHTPOJIA 3HAHUM CTYACHTOB!

N KoMmmnerenmuu,
o
\ BI/II[ I(OHTpOJ'IS[ KOHTpOHI/IpyeMLIC TCMBbI (paS,Z[CJ'IBI) KOMITIOHCHTHI KOTOpLIX

II\IT

KOHTPOJIUPYIOTCS
CobGecenoBanue npu | Bece Tembl
1. OIIK-1
3aIUTE OTYETA
IIpuMepHLINA CONCOK BOIIPOCOB U VIIPAXKHEHUHN K 3a4ETY:
1) Tlmasma — 4eTBepTOE COCTOSIHME BelnecTBa. MoHu3oBaHHBIM ra3. KBasuHEHTpalIbHOCTD,

SKpaHUPOBKA 3apsaa, nedbaeBckuil paguyc. OCHOBHBIE XapaKTEPUCTUKHU ILIa3MBbl.

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

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

4) Bwuabl ra30BbIX Pa3psIoB: Ayra, TICIOUIMNA pa3psil, KOPOHAIbHBINA pa3psa. CaMOCTOSTENbHbIN
HECaMOCTOATENbHBIN pa3psaasl. CBU-paspsia.

5) HanorexHosnoruu. Metopl mosyueHus HaHoyacTuil. HaHOCTPYKTYypHBIE IIEHKH.

6) IloBepXHOCTHBI IIA3MOHHBIN PE30HAHC.

7) ChekTpaibHbIi aHAIM3 HAHOCTPYKTYPHBIX 0OBEKTOB.

8) TlnazsMoXUMHUYECKOE TPaBJICHHE.

9) Metoapl uWCCIENOBaHUS MOBEPXHOCTU. [IpuHIMI pabOThl CKAHHUPYIOIIETO 30HIIOBOTO

MHUKpOCKOIIa

Pazpabopunxn:

npodeccop, 3aB.kadenpoi, 1.¢.-M.H. B.J1., ITanepHbIii
(noonucy (3anumaemas OONIHCHOCMb) (unuyuanvl, pamunus)
L}éw CT. TpeIL., K.().-M.H. A.A., YepHbIX
(noonucwv) (sanumaemas oonscrnocms) (unuyuanwvl, pamunus)

[Tporpamma cocraBneHa B coorBeTcTBruH ¢ TpeboBanussmMu ®I'OC BO mo HampaBieHHo
noarorosku 03.03.02 dusuka.

IIporpamma paccMoTpeHa Ha 3acefanuu kadeapsl oOmield 1 kocmudeckoit huszuku UT'Y
«_29 » _asrycra 2021 .

ITpotokon Ne _1 , 3aB. kacenpoii @- B.JI. TTanepHsIii

Hacrosimmasi mporpamMMa He MoO:KeT ObITH BOCIPOHM3BeleHA HHU B Kakoii ¢opme 06e3

NpeABAPUTEILHOT0 MMCHMEHHOT0 pa3penieHust Kageapbi-pa3padoTyuKa MPOrpaMMbl.



