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Coneprkanue

enu u 3a1a4u JUCUUIUIMHBL (MOYJIS).

Mecro mucuumumabl (Moayis) B ctpykrype OIIOIT BO

TpeboBaHus K pe3ysnbTaTaM OCBOEHUS AUCLUITINHBI

CriocoObl 1 (hopMBbI IPOBEICHHSI TPAKTUKH

MecTo u BpeMsl IPOBEIEHUS TPAKTUKU

CrpykTypa 1 cofiepKaHue NPaKTUKU

O06pa3oBarenbHble, HAYYHO-HCCIIEJOBATEIbCKAE M HAyYHO-TIPOM3BOICTBCHHbIC
TEXHOJIOTUH, UCIIO0JIb3yEMbIE B TEXHOIOIMYECKOH (ITPOEKTHO-TEXHOJIOTHUECKOM)
IIPaKTUKE

VY4ebHo-MeToIn4ecKoe 00ecreueHe CaMOCTOATENbHOM paboThI CTYJEHTOB Ha
TEXHOJIOTMYECKOH (IIPOEKTHO-TEXHOJIOIMYECKOI) TPaKTUKE

@dopMbI TPOMEXKYTOUYHOI aTTecTaluK (110 UTOraM IPAKTUKN)

[TpumepHast TeMaTHKa KypcOBBIX pa0boT (MMPOEKTOB) (TIPU HATTMYWH )
VY4ebHo-MeTo1nueckoe U HHPOPMALlMOHHOE 00ecrieueHe NPaKTUKU
MarepuanbHO-TEXHUYECKOE 00ecrieYeHNEe AUCITUTUTHHBI (MOTYIIs)
IIporpammHuoe obecnieueHue

OneHouyHble MaTepUaibl AJIs TEKYILErO KOHTPOJISI U IPOMEXYTOUHOM aTTecTaluu

|. Heau u 3aa4u AMCUMILVIMHBI (MOYJIs1):
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[Iporpamma pa3paboTaHa B COOTBETCTBHUU C OCHOBHOM 00pa3oBaTenbHOM nmporpammoit @I'OC no
HarpasjeHuto 11.03.04 DnexkTpoHUKa U HAHOAJICKTPOHUKA U MpeTHAa3HAYCHA JUTsl 00ecTiedeHus
TEXHOJIOTMYECKOU (ITPOEKTHO-TEXHOJIOTMYECKOI) B TEUEHHUE IECTOTO CEMECTPA.

OcHoBHas 11eJIb Kypca:

- 3HAKOMCTBO CTYACHTOB C OCHOBHBIMHM BHJIaMU W 3aJladaMH Oynymiei mpodeccrHoHanbHON
JIeSITEIILHOCTH;

- 3aKpEIUVICHUE TEOPETUYECKUX M MPAKTUYECKUX 3HAHWHM, MOJYYEHHBIX CTYACHTAMU IPU
W3YYCHUU 0A30BBIX TUCIHUIUIMH, Pa3BUTHE HABBIKOB IMOMCKA, KPUTHYECKOTO aHAIM3a U CHHTE3a
uH(pOpMaIlMK, MPUMEHEHHSI CUCTEMHOT0 MOJXO0Ja MPU PENICHUH 3a1ad npodeccruoHalIbHON
JIeSTCIIEHOCTH;

JIast JoCTHKEeHUs TaHHOM 1eJiM ObLJIM MOCTABJIEHbI 3a1a41:

- 3aKPENHTh U YIIIYOUTh TEOPETUIECKYIO MMOATOTOBKY CTY/ICHTA,

- MPpUOOPECTH HABBIKOB pabOTHI C 000pYAOBaHUEM I (PU3NUECKHUX IKCIICPUMEHTOB;

- MPUOOPECTH OIBIT CAMOCTOATEIHHON MPO(HECCUOHATLHOM e TEILHOCTH;

- COBEpIICHCTBOBAHHWE HABBHIKOB COOpa, CHUCTEMATH3aIlMM M aHajiu3a WH(opMaiuu,

KOTOpasi HEOOXO0IMMa JJIsl peLIeHUs 3a/1a4 B 00J1acTU (PU3NUYECKUX MCCIICTOBAHMIA;

- cOop, cucremaruzamus, OOOOIICHHE MaTepHalia, KOTOPBIM BIOCIEJACTBUA MOXET OBITh
WCIIOJIb30BaH JJISI BBITIOJIHEHHS BBIMTYCKHOW KBaTU(UKAIITMOHHON PabOTHI.

[IporpamMmMa oOpHEeHTHpPOBaHA Ha pa3BUTHUE Y CTYACHTOB HHTEpeca K MO3HAHUIO (PU3NYECKHX
SIBIICHUH, IPUOOPETEHIE HABBIKOB CAMOCTOSTEIIFHOTO M3YICHHS (PYyHIaMEHTAILHBIX OCHOB HAYKH U
WX MPUIOKEHUM.

Il.  Mecro nucuuniauabl (MoayJisi) B ctpykrype OIIOII BO:
«TexHonoruyeckas (MPOEKTHO-TEXHOJOTUYECKas) MPAKTHKa» OTHOCUTCS K 00s13aTeIbHOM YacTu
po¢eCCHOHATBLHOTO IIMKJIa OCHOBHOM 00pa3oBarenbHOM mporpamMmsl 1o 11.03.04 DiekTpoHuka u
HAHORJIEKTPOHHUKA. OIBIT, MPAKTUYECKHE HAaBBIKK M JAaHHBIE, MOJyYEHHBIE B XOJ€ MPOXOXKACHUS
JAHHOM MPAaKTHKH, MOTYT HCIOJIB30BATHCS CTYJCHTaMHU IIPH BBHIMOJIHEHUH BBITYCKHON
KBATH(UKAIIMOHHON PabOTHI.
1. TpeGoBanus k pe3yJbTaTamM 0CBOCHHMS AUCHUILUINHBI (MOAYJIS)
[Tponecc mpoxoskaeHns NPakTUKK HampaBiieH Ha (GOPMUPOBAHHE CIEAYIOLUINX KOMIIETECHIINI:

OIIK -2, OIIK - 3.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JHCHUIINHE (MOAYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS] KOMIIETCHIIUH

Komnerenuus MNupukatopsl PesyabTarTsl 00yyeHus
KOMIIeTeHUM
OIIK -2 OIlK -2.1 3naer:
CriocobeH BrisiBNsieT eCTECTBEHHOHAYUYHYIO - TEOPETHUYECKHE OCHOBBI, 0a30BBIC TMOHSITHS, 3aKOHBI
CaMOCTOSTEIIBHO CYLIHOCTh IPOOJIEM, BOSHUKAIOIMX | U MOAENU oOmed (Qu3MKu, BbICHIEH
MIPOBOAUTH B X0JIe poheccnoHaIbHON MaTeMaTHKH, WHPOPMATHKK U MPOrPaMMHUPOBAHUS,
3KCIEPUMEHTAIbHBIC JEeATEILHOCTH, IIpeIaracT QJICKTPOTEXHUKH, IJICKTPOHUKU W HAHOJJICKTPOHUKH

WCCIIeIOBAHUS H
UCIIOJIb30BaTh OCHOBHBIE
npuemMsl 00paboTKu U
npe/ICTaBICHUS
MOJTYYEHHBIX JaHHBIX

AKCIIEPUMEHTAITLHBIE METOBI HX
peeHus

OIIK -2.2

CaMOCTOSTENNbHO TPOBOAUT
9KCTIEPUMEHTAITLHBIE
HCCIIEI0BAHUS TI0 U3YUEHHUIO
CBOWCTB MAaTepHajOB 3JIEKTPOHUKHU
Y HaHOJIEKTPOHHUKH

OIIK -2.3

HUcnons3yer npuemsl 00paboTKu U
MpeCcTaBICHUS
9KCIIEPUMEHTAIBHBIX PE3yJbTaTOB
B YJOOHOM I UX aHaJIH3a U

Ymeer:

- IIOHUMAaTh, U3JjIaraTb U KPUTHYCCKHU aHAJIIN3UPOBATH
0a3oByI0 00ImIe)U3NUECKYIO HH(DOPMAITHIO;

- TIOJTB30BAThCS TEOPETHUECKMMU OCHOBAMH,
0a30BEIMH IIOHATHUAMHA, 3aKOHaAMHU H MOICIISIMH
(U3UKH, SIEKTPOHUKH, BBICIICH MATEMATHKH,
HHPOPMATUKH U IPOTPAMMHUPOBAHUS

- HCIIOJB30BAaTh HaBBIKN pa6OTBI Ha TEPCOHAIIBHOM
KOMIIBIOTEPE T 00pabOTKH SKCIEPUMEHTATBHBIX
JIAHHBIX;

- WCIIOJIB30BAaTh OCHOBHBIE (DH3WUECKHE 3aKOHEHI,
CIIPAaBOYHBLIC MaHHBIC U KOJIMYCCTBCHHBIC
COOTHOUIEHHS (PU3UKH JUTSI pEIICHUS
pOoeCCHOHANTLHBIX 3a]1a4.




OITK-3.

CriocobeH MprUMEeHSITh
METO/IbI TTOHCKA,
XpaHeHus1, 00paboTKH,
aHanm3a u
NpE/ICTaBICHS B
TpebyemoM dopmate
MHQOPMALIUH U3
Pa3IUYHBIX UCTOYHUKOB
n 0a3 JaHHBIX, COOJIIOAAs
MIPH TOM OCHOBHBIC
TpeOOBaHUS
HH()OPMAITMOHHOH
Oe3omacHOCTH

HUHTCPIIPETALIUN BUJC

OIIK 3.1.

Hcronb3yeT HaBBIKHA pabOTHI ¢
KOMITBIOTEPOM IS TIOHCKA U
XpaHeHHs HHPOPMAITUH U3
Pa3IUYHBIX HCTOYHHKOB U 6a3
JTAHHBIX

OIIK 3.2.

IMpencraBisieT nHGOPMALIUIO B
Heo0X0uMOM (opMaTe IS ee
00pabOTKM U aHATN3a

OIIK -3.3

Bnaneer mMetomamu
MH()OPMAIIMOHHBIX TEXHOJIOTHUH,
co0JTr0/1aeT OCHOBHBIE
TpeOoBaHUsT NHPOPMALTMOHHOM
0€301acCHOCTH

Buaapeer:

- HaBBIKAMH JJIs PEIICHUS MPAKTUICCKUX 337124 B
00J1aCTH UCCIAEIOBAHUN.

- METOIaMH TPOBEICHHS (PH3MUECKUX H3MEPEHHIHA,
METOAaMH KOPPEKTHOM OIEHKH

MTOTPEIIHOCTEN ITPH POBEIEHNH SKCIIEPUMEHTA.

IV. Cnoco0b1 1 ¢popMBbI IPOBeEAeHUS TPAKTHUKH
[IpakTHKa HOCUT CTallMOHAPHBIA XapakTep U MPOBOAUTCS B paccpeloTOUueHHOU (opme, T.e.
OJTHOBPEMEHHO C TEOPETHYECKHMM OOy4YeHHMEM, HO OTIENIbHO OT JPYTUX TUIIOB HPAKTUKU
(IMCKpETHO IO BUIaM IIPAKTHK).

V. MecTo u BpeMs IPOBeAeHUsT MPAKTHKH
[IpakTKa TPOBOAMTCS B HAYYHBIX JIaboparopusix ¢usudeckoro ¢akynprera. OHa MOXET
MIPOBOJIUTHCS TAK)KE€ HA JIOTOBOPHBIX HadallaX B JIPYTHX TOCYJApCTBEHHBIX, MYHHIIUIAIbHBIX,
OOIIIECTBEHHBIX, KOMMEPYECKMX M HEKOMMEPYECKHX OpraHM3alusiX, NPeANpHUITUIX U
YUPEKACHUAK, OCYIIECTBISIONINX HAYyYHO-UCCIIENIOBATEIbCKYI0 /MM HAyYHO-TIPOM3BOJICTBEHHYIO
JesTeNbHOCTh B 001acTH (PU3NKH (TIOCIIE 3aKII0UYEHUSI COOTBETCTBYIOIIETO JIOTOBOPA).

Bce nonpasznenenus yHuBepcuTeTa, rje 00ydaroIluecss MPOXOAAT MPOU3BOACTBEHHYIO

MPaKTHKY, 001a1aI0T HEOOXOJMMBIM KaJIpOBBIM U HAYYHO-TEXHUYECKHM MOTEHIHATIOM.

B cootBercTBHM C pemeHHeM YYeHOTO coBeTa (akyibTeTa TaHHBIA BUA TPAaKTUKA

ABIISIETCA 00S3aTeNbHBIM pa3/JelIoOM JaHHOW 00pa3oBaTeIbHOM MpOrpaMMbl M HAlpaBlieH Ha
(dbopMupoBaHHE OOIEKYJIbTYPHBIX (YHUBEPCAJIbHBIX) U MPOPECCHOHATBHBIX KOMIIETEHIMI B
cootBeTcTBUM ¢ TpedoBanusmu PI'OC BO mno nampasienuto noxaroroBku 11.03.04
«OJIEKTPOHMKA U HAHOIEKTpoHMKa» U B coorBeTcTBuM Lemsimu OIIOIl nmo nampasieHuto
11.03.04 «DOnexTpoHUKa U HAHODJIEKTPOHUKAY.

JlaHHast MpaKkTUKa MIPOBOAUTCS PaccpeiOTOUEHO B TE€UEHHE 6-TO CEMecTpa.

B mporuecce mpoxokKAeHHs NMPOU3BOJICTBEHHOW NPAKTHKU CTYAEHTBHl y4acTBYIOT B

pabote UpkyTckoro ¢punnana nHCTUTYTA J1azepHoil pusuku Cubupckoro otnenenus PAH

(M® NJI® CO PAH) u Uncturyra ['eoxumun nmenu A.I1. Bunorpagosa CO PAH (MI'X
CO PAH), nayuno — uccrnenonatenbckoro Mucturyra npukinagsoi ¢puszuxu UI'Y.

OO6nacTe McclIeOBaHUM: MPUKIAAHBIE pa3paboTka B OOJIACTH MaTEpPHAJIOB U

CTPYKTYp TBEPIOTEIHHOW, KBAHTOBOMW SJEKTPOHHKHU, 3aBOJCKON J1abOpaTOpPHBII

AHAJIM3 W HEpaspymaromme METOJbl KOHTPOJIA MATCPUAIOB. IPOU3BOJACTBCHHO-TCXHOJIOTHYUCCKAs

JESTeThHOCTD, IPOSKTHO-KOHCTPYKTOPCKAS IS TETHHOCTb.
B pamkxax OIIOIl nmpakTuka Mo MOJYyYEHHIO MPOPECCHOHANBHBIX YMEHUU M OIBITA
npoEeCCHOHATILHON JEATETbHOCTH BBIMOJHACTCS 00y4arolMMHUCS B 6-M ceMecTpe B
teuenue 216 vacoB (6 3ET). CormacHo yTBepxkJIeHHOMY y4eOHOMY IJIaHy JaHHAas NpaKTHKa
MIPOBOJIUTCSI OTHOBPEMEHHO C TEOPETUIECKUM O0yUSHHEM.



V1. CTpyKTypa U cofepkaHue NPaKTHKH
OO01mmast TpyI0eMKOCTh MPAKTUKH COCTABIISET 6 3aUeTHBIX equHuIl, 216 Jacos.
[Tpon3BoACTBEHHAS TPAKTUKA BKIIIOYACT CIEAYIONINE HUKE Pa3/IeIIbl.

Ne Pa3zgea (3ran) npakTuKU @DopMbI TEKYLIET0 KOHTPOJISI
1. | IloaroroBUTENBHBINA dTAI
- 3HaKOMCTBO oOyuaromuxcst ¢ 1ensimu | CobecenoBanue
IIPOU3BOJCTBEHHOM IPAaKTUKH, €€ CpPOKaMH
Y KpUTEPUSIMHU OLICHKH
- O3HAKOMJICHHE C OpraHu3anued U MeTOJaMH
paboThI B 1abopaTopuu
- HHCTPYKTaX 10 TEXHUKE OE30MacHOCTH, XKypHnain no TexHUKe 6€30MaCHOCTH
- cJlaya MpaBWJI MO TEXHHUKE 0€30MacHOCTH (TpHu
HEO00XO0IMMOCTH)
- COCTaBJICHHE M TOJMHCAaHHE JOroBopoB B | JloroBop Ha TPOXOKICHUE
COOTBETCTBMHM C TPUKA30M O HAlpaBICHUH | IPOU3BOACTBEHHON MPAKTUKU (TIpH
CTYJECHTOB Ha MPOU3BOACTBEHHYIO IPAKTUKY HEOOXOIMMOCTH)
(Tipu HEOOXOTMMOCTH)
- BBIOOp TeMbl uccienoBanuii ¢ yderom | CobecenoBanue
peKoMeHmauuu  Kadeapel, aHaIU3  €e
aKTYyaJIbHOCTH;
- U3y4YCHUE CIEUMAIIbHOW  JIUTEepaTypbl U
JIpyrou HAaYYHO-TEXHUYECKOU
UHPOpPMALINH, TOCTHKEHUNH OTEYECTBEHHOMN
U 3apyOeKHOM HayKu H TEXHHKH B
COOTBETCTBYIOIIEH 00J1aCTH 3HAHU.
2 | OcHOBHOI1 ATamn
- cOop, 00paboTKa, aHATTU3 M CUCTEMATHU3AIIHIO B npoiiecce MIPaKTUKH
HayYHO-TEXHUUYECKON MH(OpMAIMK MO0 TeME | TEeKYIIMH KOHTpOib 3a paboToil
paboThl, cocTaBieHHEe 0030pa JIUTEpaTyphl, | CTYICHTA, B TOM yHUCIe
MOCTaHOBKA 3a/1a4u; CaMOCTOSITEIIbHOM,
- y4aCTHE B CO3JaHUU SKCIEPUMEHTAIBHBIX | OCYHIECTBISAETCS  PYKOBOJUTEIEM
YCTaHOBOK, OTPabOTKE METOIUKH U3MEPEHUM | IPAKTUKH B paMKaX PeryJIsIpHbIX
U TPOBENCHUM HCCIEAOBaHUNW IO TeMe | KOHCYIbTAIil U cOOeceJOBaHMIA.
paboTEHL. 3amonHsAeTCs  THEBHHK  IMPAKTHKU
(TIp¥ HAJTUYIHK)
3. | 3aKIIOYNTENBHBIN JTAll

- CocraBienne u odopmieHne oTdera 10

HpOH3BOI[CTBCHHOﬁ IMPAKTHUKE B
YCTaHOBJICHHOU (hopme.

- [lonyuenne  OT3bIBa  HEMOCPEACTBEHHOTO
PYKOBOIMTENSA IIPAKTUKH O IPOJAEIAHHOU
pabore.

- 3amura CTYJIEHTOM oT4yera o

MPOM3BOJICTBEHHOW MPAKTUKE Ha 3acelaHUH
Kadenpol.

Ilo okxoHYaHHUH IMPAKTUKU Ha

BBITTYCKAIOTIIEH Kadeape
MPOBOAMWTCS  3allUTa  OTYETOB
0o0ydJaronuxcs.




JTanbl NPaKTHKH
IToaroroBuTEILHBIN OCHOBHOM >Tan 3aKJII0YNTEeIbHbBIA
Tan Tan
Koan4yecTBo 4acoB 10 180 26
Komnerenuuun
OIIK-2
OIIK-3 + +
VIl. OO0pa3oBarteiibHble, HAYYHO-HCCIEI0BATEIbCKHE W HaYYHO-NPOU3BOJCTBEHHbIE

TeXHOJIOTUH, UCIOJIb3yeMble B TEXHOJIOTHYeCKOH (IPOEKTHO-TEXHOJIOTH4eCKOH) NPaKTHKe
OcHOBHOM 00pa30BaTEIbHON TEXHOJIOTHEH, HCIOJb3YyeMOH Ha TEXHOJIOTMYECKOM IpaKTHKe,
SBJISICTCS MHTEPAKTUBHOE OOILICHHUE CTYIEHTAa M PYKOBOJMUTENS NPAKTUKHU, & TAKXKe C COTPYAHUKAMU
kadenpel. Ilepeq HayasioM NpakTUKU CTYJAEHTaM HEOOXOIUMMO O3HAKOMHUTBCS C IpaBHIIaMU
Oe3omacHOil pabOThl M NMPOWUTH HMHCTPYKTaX O TEXHUKE Oe30macHOCTH. B cooTBercTBUM C
3a/IaHMEM Ha IPAKTUKY, COBMECTHO C PYKOBOAMTENIEM, CTYI€HT COCTABIISET IIJIaH MPOXOKICHUS
IIPAKTUKM, BKJIIOYas JEeTaJbHOE O3HAKOMIIEHHE C IPOBOJMMBIMU B JIaOOPAaTOPUM HAYyYHBIMHU
UCCIIEIOBAaHUSIMHM, METOJaMH OpraHM3alui pabdoThl, H3y4YE€HHUE METOJOB HCCIEI0BaHUS,
BBINOJIHEHNE KOHKPETHOM HAayqHO-HCCIIe10BaTeNbCKON paboThl, COOp MaTepHasoB i OTYETA IO
TEXHOJIOTUYECKOH (IIPOEKTHO-TEXHOJIOIMYECKOM) MpaKkTHKe OakanaBpa. BeinmonHeHnue stux pador
IIPOBOJIUTCS CTYACHTOM IIPY CUCTEMATUYECKUX KOHCYJIbTALUAX C PYKOBOJUTEIEM IIPAKTUKH.
[Ipu nmoaroToBke IUTEPaTYpHOro 0030pa M0 TEME UCCIICA0BAHUS UCIIONIb3YIOTCS MaTepUalIb
JIEKTPOHHBIX OUOJIMOTEK M 3JIEKTPOHHbIE 0a3bl y4eOHO-METOAMUYECKHX PECYpPCOB,
yKa3aHHbIX B HAcTOsIEH mIporpamMMe, a Takxke 53JEKTPOHHbIM pecypc Oubmmorexkun UI'Y
(http://library.isu.ru/ru)

HayuHOo-TpOon3BOACTBEHHON TEXHOJIOTHEH, MCIIOJIB3YEMOM IPU MPOXOXKIEHUHM IPAKTUKH,
SABIACTCA TCEXHOJIOIUd BHEAPCHUA CTYACHTA B PCHICHUC HAYYHO-TIPOU3BOJACTBCHHLIX 3aa4
BBIITyCKaloIeil kadeapsl, APyrux CTPYKTYpPHBIX MOApa3/ieNeHUH OpraHu3aluy (B TOM 4HCIE H
BHEIIIHEH NPYU HAJIMYKU 10T0BOPA O COTPYAHUYECTBE), 00ECIIeUNBAOLIAs:

- cOOp U KOMIIOHOBKY HayYHO-TEXHUYECKON JOKYMEHTALUH C LIEJIbI0 YTITyOJIeHHOTo
UCCIIEI0BaHUs IIPEAMETHON 00J1acTH;

- HENOCPEICTBEHHOE y4acTHE CTYJIEHTA B PELICHUU HayYHO-TIPOU3BOACTBEHHBIX 3aJa4
BBINTyCKaroIei kadeapel, OpraHu3aluu, yIpesKaeHUs WU MPEeIIPUATHS (BBIITOJIHEHHE
JIOCTAaTOYHO IIUPOKOTO CIEKTpa paboT, CBA3AHHBIX C OTPAOOTKOM MpodecCHOHANbHBIX 3HAHUH,
YMEHUI U HaBBIKOB).

[Ipy mnpoxoXIeHHM TPaKTUKH B Yy4eOHO-HAaydyHBIX Jaloparopusix Kadenp U Jpyrux
noapasaC/ICHUAX, a TAKXKC B IMPOU3ZBOJACTBCHHBLIX YCJIOBUAX CTYACHT HMMCECT JOCTYIlI K THUIIOBOMY
IPOrpaMMHOMY OO€CHEeUeHHI0, MakeTaM MpUKIaAHbIX nporpamm u HHtepHer-pecypcam UI'Y.
Kpome Toro, Ha ¢usnueckom ¢akyabTeTe UMEIOTCS ayAUTOPUM JUIsl CaMOCTOSITEIbHOM paboTh
CTY[E€HTOB, B KOTOPOH CTyJEHT MOXET pPabdoTaTb C 3JIEKTPOHHBIMH CHUCTEMaMU MU TOTOBUTH
MaTepHualIbl A7 OTYETA.

VIll. YuyeOHO-MeTOAMYeCKOe oOfecrevyeHHe CaMOCTOSITE]bLHOH padoThl CTYAeHTOB Ha
TEXHOJIOTH4eCKOH (IPOEKTHO-TEXHOJIOTHYECKOH) MPAKTHKeE
K coBpeMeHHOMY CIIEIHAINCTy OOIIECTBO MPEIBSBISLET JOCTATOYHO IUPOKHUN TIEpEUCHb
Tpe60BaHI/II\/’I, Cp€au KOTOPBIX HEMaJTOBAXXHOC 3HAYCHUEC HMCECT HAJIMYUC Yy BBIITYCKHHKOB
OIPEETICHHBIX CIIOCOOHOCTEH M YMEHHSI CAMOCTOSITEIEHO JTOOBIBATh 3HAHUS U3 PA3IMYHBIX


http://library.isu.ru/ru

MCTOYHHUKOB, CHCTEMAaTU3UPOBATh MOIYYEHHYIO WH(POpPMAIMIO, JaBaTh OLEHKY KOHKPETHOU
¢unancoBoil curyauuu. OOpPMHpPOBAHME TAKOTO YMEHHS MPOUCXOIUT B TEUCHHE BCETO
nepuosia OOydyeHHUs yepe3 ydacTue CTYJCHTOB B IPAKTUYECKUX 3aHATUSAX, BBIIOJIHEHHE
KOHTPOJIbHBIX 3aJlaHUi W TECTOB, HAIMCAHUE KYPCOBBIX M BBIMYCKHBIX KBAIU()UKALMOHHBIX
pa0ort. [Ipu 3TOM camocTosTeNbHas paboTa CTYJEHTOB UIPAeT PELIAIOLIYI0 POJIb B XOZ€E BCETO
y4eOHOT0 mporecca.

CamocrosrenbHas paboTa IPOU3BOJICTBEHHON MPAKTUKU PEATU3YETC:

1) HemocpenCTBEHHO B MPOLECCE BHIMOJIHEHUSI HAYYHO-TPAKTHYECKOM pabOThI;

2) B KOHTaKTe C PyKOBOJUTEJIEM BHE PaMOK PACIIMCaHHS - HA KOHCYIbTAIHIX
HOTEXHUYECKUM BOIPOCAM, B X0JI€ TBOPYECKUX KOHTAKTOB, IIPU
BBITOJIHEHUH WHAUBHyalbHBIX 33aHAN U T.1.

3) B OHOIMOTEKE, 0MA, B OOIICIKUTHH, Ha Kad)eape MPH BHITOITHEHUH
CTYACHTOMYYEOHBIX U TBOPUECKHUX 3ajiau.

I'panuubl MeX1y STMMHM BUAAMU pabOT [JOCTATOYHO Ppa3MbIThl, a CaMU BHJIBI
CaMOCTOSITENIbHOM paboThl mepecekaroTcs. TakuM o00pa3oMm, caMOCTOATEIbHOW paboTa
CTY/IEHTOBMOJKET OBbITh KaK B JJAOOpaTOpPHUH, TaK U BHE €e.

Y4eOHO-MEeTOIMYEeCKUM  00eCreueHHEeM TPOU3BOACTBEHHOW MPAKTHKH  SBISETCS
OCHOBHAs U JIOTIOJIHUTEIIbHAS JIUTepaTypa, pEeKOMEHIyeMasi IPH U3Y4eHUH NPpo(ecCHOHAIbHBIX
IUCUUIUIAH, TIEPUOJMYECKUE W3/AaHus, Y4eOHO-METOAMYECKHE I0COOHMS YHHBEpPCHTETa H
Jpyrue Matepuaisl, cBa3aHHble ¢ TeMatukoi HUP naGopatopum, rae mpoxoisT MNpPaKkTUKY
CTY/IEHTBHI.

B mponecce mpoxokaeHHs MPAaKTHKH CTYACHTHI HCIIOJB3YIOT THUIIOBOE MPOTPAMMHOE
obecrieyeHre, MakeThl NPUKIAIHBIX NporpaMM U HHTepHeT-pecypchl, HEOOXOIUMBIE IS
YIIyOJIEHHOTO U3yYSHHS TPOOIIEMBI.

Tpynoémx
Ne Dransl MpaKTUKU Bun camocTosrensHoN paboThI OCTh
(B yacax)
1. | loaroToBUTENBLHBII ytamn, | OpopmieHrne THEBHHKA MPAKTUKU 10
BKJTIOYAIONUN CcOOpaHrWe PYKOBOJIWTENS | U/WJIM WHIWBHUIYAJIBHOTO TIUJIaHA-
MpakTUKH  By3a  CO  CTyJEHTaMHu, | rpaduka.
3HAKOMCTBO c uensiMu | CaMOCTOSITENbHOE O3HAKOMIIEHHE C
MIPOU3BOJCTBEHHOMN MPaKTUKH, e€ | mpaBUJIAMU TEXHUKHU 0€30MaCHOCTH.
CpPOKaMHU U KPUTEPHUSMH OLIEHKH, BBIOOD
TEMBI HCCIIEIOBAHU I c Y4ETOM
pexoMeHnanuu  Kadeapsl, MOCTaHOBKY
OKCIIEPUMEHTATBHOM  4YacTH  pabOThI
Hay4YHBIM PYKOBOIHUTEIEM, WHCTPYKTAXK
0 TEXHHUKE 0€30MacHOCTH
2. | OcHOBHOI1 3Tan. DKCIIEPUMEHTAIbHBIH, Pabota ¢ TexHHUECKOH U 180
(uccrenoBaTenbCKUil) 3Tam, 00paboTKa | TEXHOJOTHYECKOH JTOKYMEHTAIHEH,
aHau3 MOJIyYeHHON nH(MOpMaIuu cranaptamu. ['OCTamu,
Hay4IHBIMUITYOJIUKAITASIMH 110
TEMaTHKE TIPOBOJUMBIX paboT.
O3HakoMJIeHWE C NPUHOUIAMHA




paboThl TEXHOTOTHYECKHUX U
AKCIIEPUMEHTAJIbHBIX YCTAaHOBOK.
[IpoBeneHre ONMBITHBIX UCTIBITAHUH.
JlutepatypHbiii 0030p IO TEME
nuccienoBanuii. CaMoCTOSATEILHOE
H3y4eHHUE TEOPETUUECKUX

BOIIPOCOB.

3. | 3aKJII04YNTebHBII ITAIL Odopmienue oTyera NPaKTUKY. 18
OdopmiieHne THEBHUKA MPAKTUKH
(Tpu HATTUYHH).
CamocTosITeIbHOE H3yYCHUE
TEOPETUYECKUX BOIIPOCOB.

IToaroroBka u peuneTruurA JOKJIaaa.

Kpowme Toro, B paMkax mpon3BOACTBEHHON MPAKTUKH HCIIONb3YIOTCS:

- JAHUAJIOTOBbIe TEXHOJIOTHM, CBS3aHHBIE C CO3/JaHHUEM KOMMYHHMKATUBHOW CpEJbl,
paciMpeHreM MPOCTPAaHCTBA COTPYAHHUECTBA B X0/I€ TOCTAHOBKHU U PELICHUS HAYYHO-
HCCIIEIOBATENbCKUX 3a/ay;

- HH(OPMANMOHHO-PA3BUBAKOIIUE TEeXHOJIOTUH, MO3BOJIIOT UCIIOJIb30BaHUE
MYJIbTUMEAUMHOIO 000pY/ZOBaHUs IMpPHU MPOBEACHUU W 3aLIUTE MPAKTUKU, a TaKXKe
MOJIyYeHUE CTYACHTOM HEoOXOoAuMON Yy4eOHOIl uHopMalMu MOA PYKOBOJICTBOM
MpenojaBaTesis WK CaMOCTOSATENbHO;

- JIMYHOCTHO-OPHEHTHPOBAHHBIE TeXHOJIOTHH o0OyueHus HaIlpaBJICHbI Ha
BBICTpaMBaHuE NJIsi CTyAeHTa COOCTBEHHOW 00pa3oBaTeIbHON TPACKTOPHH C Y4E€TOM
€ro UHTEPECOB U MPEANOUYTCHUM.

CamocrtosiTenbHasi paboTa, CBS3aHHAs C BBIMOJHEHUEM WHIUBUAYAIBHOTO 3aaHMs,
HampaBlieHa Ha NPUOOpeTEeHHE WHCTPYMEHTAJIbHBIX KOMIETEHIIMH B BHUAE KOMIUIEKCA
npodeccHoHANbHBIX 3HAaHUM W YMEHHI aHaNM3UpOBaTh 4YACTHBIE 3a/laddl BHIOPAHHOTO
WCCTIEIOBAHUS: BJIQJICHHE MAaTeMAaTHYECKUM ammapaTroM, HCIOJb3yeMOM IIPH IOCTPOCHHUH
(bu3MUeCKUX MOJIeNel, 3HaHuEe Pa3sMEPHOCTEN U eANHUI (PU3UIECKUX BEIMUMH, UCTIOIh30BAHUE
MHCTPYMEHTApusi  COBPEMEHHBIX  HMH(POpPMAIMOHHBIX  TexHojoruii. Kpome  aroro,
caMoCTOsITeNIbHAsl paboTa TpU BBHINOJIHEHWU DKCIEPUMEHTAIbHON YacTH HalpaBlieHa Ha
pa3BUTHE WHCTPYMEHTANBHBIX U OOIICHAYYHBIX KOMIIETEHIIMM, MyTeM OCBOCHHUS TEXHHUKHU
SKCIIEPUMEHTA Ha COBPEMEHHBIX NMpUOOpax M ammaparype. s e€ BBIONHEHHUS HE0OXO0IUM
aHAJIN3 AKCIEPUMEHTAIIbHBIX PE3yJbTaTOB HA OCHOBE MMEIOLIUXCS TEOPETUUECKUX MOJEINIEH ¢
HCIIOJIB30BAHHUEM COBPEMCEHHBIX I/IH(l)OpMaHI/IOHHBIX TGXHOHOFHﬁ, 3alUTBl JOCTOBCPHOCTH
pEe3yNbTaTOB HW3MEPEHUHl ¢ TMPUBJICUEHHEM METOJOB CTATUCTHUYECKON 00paboTku U
COIIOCTABJIEHUEM C pe3ylbTaTaMU JPYTUX aBTOPOB.

IX. ®opMbI IpOMeKYTOUHOI aTTeCTAUMHU (110 UTOraM NMPAKTHKH)

[To oxoHYaHWM TIPAKTUKU CTYACHT-TIPAKTUKAHT COCTABIISET MMUCHbMEHHBIA OTYET U CIaeT
€ro PyKOBOJUTENIO MPaKTUKH. OTYET JOKEeH ObITh 0OPMIIEH COTIACHO BCEM TPeOOBAHMSIM,
MIPEABSIBISIEMBIM K JAHHOMY THITY pa0oT.

[lo OKkOHYaHMM TPAKTHUKUA CTYAEHT BBICTYHAET C JOKIJIAJOM Mepel CIeUUaTbHON
KOMHCCHEH Ha 3aceJaHuH BhITTyCcKaromen kadeapsl. B cocTaB KoMHCCHE BXOIAT PYKOBOJIUTEIb
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MPAKTUKUA OT By3a M PYKOBOJUTENHh MPAKTHKU OT BHEIIHEHW OpraHu3anuu (B cCliydae, eciH
CTYIEHT MPOXOANJ MPAKTUKY TaM, C Y4ETOM HAJIMYUS COOTBETCTBYIOIIETO JOTOBOPA).

OueHka MO TPaKTUKE WM 3a4eT MPUPABHHUBACTCS K OILIGHKaM (3aueram) Mo
TEOPETUYECKOMY OOYYEHHIO M YYUTBHIBACTCS MPH IMOABEACHUU UTOrOB OOLIEH ycreBaeMOCTH
CTYICHTOB.

CTyneHThl, HE BBIIOJIHUBIIUE MPOTPAMMY MPAKTUKHU 0€3 YBOKUTEIBHON MPUYUHBI WIIN
MOJIYYMBIIKE OTPULIATENbHYIO OLIEHKY, MOTYT OBITb OTYHCIEHBI U3 BBICHIETO Yy4eOHOIO
3aBEICHUS KaK MMEIOIIHE aKaJeMHUYECKYI0 3a00JDKEHHOCTb B IOPSAJKE, MPENYCMOTPEHHOM
YCTaBOM BY3a.

®dopMa MPOMEKYTOUHOU arrecTanuu (10 UTOTaM MPOU3BOACTBEHHOUW MPAKTUKH) — 3a4ET C
OILICHKOM.

X. IlpumepHasi TeMaTHKA KYPCOBBIX padoT (MPpoeKTOB) (IPH HAJTHYHH)
KypcoBbie paboThl y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHBI

XI. YueoHo-MeTONMYecKOe 1 HH(POPMALIMOHHOE o0ecnieueHrne NMPAKTUKH
a) aumepamypa
Menapuk, P. FO. Beenenue B pusuky cUMHTUILIATOPOB - 1 [DnekTpoHHBI pecypc] : yueO.
nocodue / P. FO. llenapuxk. - IBK. - Upkyrck : U3a-Bo UT'Y, 2013. - Pexum goctyna: D43
"bubnnorex". - Heorpanuy. nocrym. - ISBN 978-5-9624-0884-2
MeTopl BeIpallMBaHUsI U MCCIEI0BAaHUS KPUCTAUIMUECKUX MarepuanoB [Tekct] : ial.

npaktukyM / @u3. ¢ax. ; pen. E. A. Pamka6os ; pen. B. B. Akumos. - Mpkyrck : 13a-Bo
Upkyr. roc. yH-ta, 2012. - 82 c. - b. 1. (10 7k3.)

enapux P. 1O. Beenenne B puzuky cunHTHILIATOPOB - 2 [Tekcr] : yue6. mocodue / P. 1O.
Menapuk, E. A. Pamxa6os ; peu.: A. H. Canoxuukos, A. A. I'aBpumtok ; Upkyt. roc. yH-T,
Poc.akan. nayk, Cu6. ota., Un-T reoxum. uM. A. I1. Bunorpanosa. - Upkyrck : U3a-Bo UpkyT.
roc. yH-ta, 2014. - 95 c. - (MeToapl SKCHEpUMEHTAIbHONH (PU3MKH KOHAEHCHUPOBAHHOTO
coctosiaus). -b. 1. (10 ak3.)

[lanaes, A. A. OcHOBBI (puznueckoro MmatepuanoneneHus [Tekct] : yued. mocodue : B 2 u.
/ A. A. lllanaes ; peu.: B. B. Akumos, A. A. I'apuwiok ; Upkyr. roc. yH-T, Poc. akaja. Hayk,
Cub. ota-uue, UH-T reoxumun uM. A. I1. Bunorpanosa. - Upkyrck : U3a-Bo UpkyT. roc. yH-
Ta, 2013
- . - (Metoap! 3KcrIepUMEHTaIbHON (DPM3MKKU KOHJIEHCHpoBaHHOro coctostHug). Y. 1. - 2013. -
159c. - b. m. (10 5k3.)

[lanaeB A. A. OcHoBBI pu3nueckoro MmatepuanoneneHus [Tekcr] : yue6. mocodue : B 2 4. /
A. A. lllamaes ; pern.: B. B. Akumos, A. A. I'aBputok. - Upkytck : U3n-Bo UpkyT. roc. yH-Ta,
2013-4Y.2.-2014.-175c. - b. 1. (10 5k3.)

PamxaboB E. A. CnekTpockomusi aTOMOB M MOJEKYJd B KOHJCHCHPOBAaHHBIX Cpeniax
[DnexTponHsbIit pecype] : yueb. mocodue / E. A. Pamxka6os. - DBK. - Upkytck : U3a-o UT'Y,
2013. - Pexxum nocrymna: Y3 "bubnuorex". - Heorpanuu. nocrym. - ISBN 978-5-9624-0

[Tanepusiit B.JI. OcHoBbI HaHOTEXHONIOTUH. [111a3MEHHBIE TEXHOJIOTMU B HAHOZJIEKTPOHUKE
[DnexTponHsbIit pecypc] : yuebd.-meron. mocodue / B. JI. [Tanepnsrii. - 9BK. - Upkyrck : U31-BO
NIy, 2014. - Pexxum nocryna: 943 "bubnuorex". - Heorpanuu. nocryn. - ISBN 978-5-9624-
1102-6
"DneKTpoHHUKa U MUKpOdIeKTpoHuKa" : B 2 u. / B. M. PomuH. - 2-e uzn. - 9BK. - M. : bunom.
Jlaboparopus 3HaHui. - Pexxum mocryma: U3 "bubnmorex". - Heorpanwy. goctym. - ISBN
978-5-94774-913-7. 4. 2. - 2012. - ISBN 978-5-9963-1471-3882-8

@unaués, A M. TepaorenbHas (HoTodrnekTpoHnka. Pu3nveckue OCHOBBI [ DIEKTPOHHBIN
pecypc]: yueb. mocodue it cTyA. By30B, o0yd. mo Hamp. moaroT. 200200 "OnrorexHuka',
200600 "doTtonuka u onTouHpopmaruka" u ontud. cren. / A. M. ®unaués, U. U. TayOkun,
M. A. TpumeHkoB. - 2-¢ u3f., uctp. u pon. - DBK. - M. : ®uszmarkaura , 2007. - 384 c. -
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Pexxum noctyna: DnekTpoHHBIN unTanbHbIi 3a "bubmorex". - ISBN 978-5-89155-154-1
Erpanos A. B. BzaumoneiicTBrie HOHU3UPYIOMINX U3JTYYEHUN C BEIIECTBOM [ DJIEKTPOHHBIN
pecypc]: yueb. mocobue / A. B. Erpanos. - OBK. - Upkyrck : U3n-so UT'Y, 2013. - Pexxum
nocrymna: DU3 "bubnuotex". - Heorpanuy. moctym. - ISBN 978-5-9624-0884
BacunweB A.H., Muxaiinun B.B. BBeneHue B crieKTpockonuio audiaeKTpukoB. Yacts Il
Bropuunbie mpoueccsl: YuyeOHoe mocobue. - M.: YHuBepcurerckas kuura, 2010. - 238 c.
Pexumpaoctyna: 9bC "Eaunoe okno". - Heorpanuu. goctyi.
ABTomaTH3aIus GU3NYECKUX UCCICIOBAHUHN M SKCIIEPUMEHTA: KOMITBIOTEPHBIC U3MEPCHHUSI U
BUpPTYyaibHbIe IPpuOOpsI Ha ocHoBe LabVIEW 7(30 nekmwmii) [Tekcr] : Yueb. mocobue ajst CTyI.
By30B / II. A. Byteipun [u np.] ; Mock. suepr. uH-T . - M. : JIMK IIpecc, 2005. - 264 c. : un
taoi.; 23 cm. - (National instruments). - ISBN 5-94074-084-7. — (1 ak3)
[Teprament, M. U. MeTtob! uccienoBanuii B SKcriepuMeHTaibHoi ¢pusuke [Tekct] : yueo.
nocobue / M. U. Ileprament. - M. : Uaremnext, 2010. - 300 c. : w. ; 21 cm. - (OusrexoBckuii

yuebHuK). - bubmuorp. B koHue rias. - ISBN 978-5- 91559/% -6. - (1 3K3) f///ﬁ_ e W

0) nepuoouuecxkue u30aHus
http://perst.issp.ras.ru/Control/Inform/perst.htm

8) CNUCOK A8MOPCKUX MEMOOUHECKUX PAZPAOOMOK

2) basvl 0annwix, noucko6o-cnpasouHsle u UHGOPMAYUOHHbIE CUCTIEMbL
. Kuuragonn - Onbnuoreka oniaitH urenus. Www.knigafund.ru
. 243 «BUBJIMOTEX» https://isu.bibliotech.ru/
. 9BC «JIAHb» http://e.lanbook.com/
. 9BC «PYKOHT» http://rucont.ru
. ApxuB HayunsIx xypHamoB JSTOR (http://www.jstor.org)

XII. MaTepuajbHO-TeXHHYeCKOe o0ecrneyeHue TUCIHIJIMHBI (MOYJIs1)

JIaGoparopun ¢usnueckoro ¢axkynabrera UI'Y pacnonaraioT KOMIUIEKCOM COBPEMEHHOTO
HAayYHOTO U TEXHOJIOTMYECKOro 000pylOBaHMs, OOECIEUMBAIOLIET0 Ha/JeKalluil YypOBEHb
MIPOU3BOJICTBEHHON TIPaKTUKW Ui OakaiaBpoB 1Mo HampasieHuio noaroroku 11.03.04
ONEKTPOHUKA U HAHOIJIEKTPOHMKA.

CepuiiHblii MOIEpHU3UPOBAHHBIN BakyyMHbIN noct BVYII-5, cHaGkeHHbIII MarHETPOHHOM
paclbUIUTENIbHOW CUCTEMOM, oOecreuuBarolieil MpOBEACHUE TEXHOJOTMUYECKHX MPOIECCOB
MOHHO-TUIa3MEHHOT'O HAHECEHUS TUAIEKTPUUYECKUX U METaNINYECKUX TUIEHOK HaHOpa3MEepHOM
TOJILIMHBl HA TMOJUIOKKM pa3HOro BHJAA M HMX MOAUGUKAIMIO, B T.4., (HOPMUpOBAHHE B
TUBJIEKTPUUECKHX TIEHKAaX METaUIMYECKUX HAHOYACTHIL IJIs 3a7ja4 HAaHO- M ONTOAJIEKTPOHUKH.

[Tna3menHsli peaktop Ha ocHoBe CBY-meun a1 mpoBeieHus Tu1a3MeHHOH 00paboTKH U
MOAU(UKAIMN DJIEMEHTOB ONTO- M MHUKPOIIEKTPOHUKU. VOHHBIN HMIIaHTEp Ha OCHOBE
UMIYJIbCHOTO BAaKyyMHO-IYyroBOro paspsaa (paspaborka HWMHCTHTYyTa  CHIIBHOTOYHOM
anektponnku CO PAH, r. Tomck), obecrnieunBalomuii MMIUIAHTAIlMIO HOHOB METAJIOB B
MOJJIOKKM PA3HOTO BUJA, NPEAHA3HAUYEHHBIX, B YaCTHOCTH, JUIS CO3/IaHUs HOBOIO Kiacca
ONTUYECKUX CPeJl, COJIEPKALINX HAHOYACTHUIIBI METAJLIOB.

VYCTaHOBKHM MO M3MEPEHUI0 AMHAMHUUYECKUX MAarHUTHBIX M MAarHUTOYNPYTHX IapaMeTpoB
MarHMUTOMSTKUX (PeppOMarHeTHKOB, YCTAHOBKA MO MPOBEIECHUIO TEPMOMArHUTHON 00paboTKU
MarHUTOMSATKUX (PepPOMArHEeTHKOB.
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Ha ocHoBanum poroBopa o corpyanudectBe (oT 01.09.2016) mnpakThka MOXKET
MPOBOIUTHCST Ha Oa3e HayuyHbIX jgabopatopuii Muctutyra ['eoxumunm CO PAH, koropsie
pacrosiararot CleAynumM 000pyI0BaHUEM:

YcTaHoBKa AJI1 ONTHYECKUX M3MEpPEHHUI B 00JaCTH BaKyyMHOTO yibTpaduoiera Ha 0aze
MoHoxpomatopoB BMP2 (60-400 um) u MJIP-2 (200-6000 HM) ¢ MHKPOIPOLIECCOPHBIM
yOpaBJI€HHEM. YCTaHOBKAa YKomIulekToBaHa BY® wucrounukammu - JlelitepueBbiMU
pa3psAHBIMU JaMIIAMH ¢ OKHOM U3 ¢Topuctoro maraus (mo 115 am) Hamamatsu (L9841), anst
BPEMCHHBIX H3MEpPEHUH TMpeaHa3HauYeHa UMITYJIbCHAs pPEHTreHOBcKas TpyOoka MUPA-2
(nmuTenpHOCTh MMITyJbca 8 He, 3Heprus B ummysbce 100 KaB). VceranoBka mnosBosisier
U3MEpATh CIEKTPbl MOTJIOMEHUS U BO30YXKAECHHUS C C pPETUCTpallMedl CBEYEHHUs uepe3
CBETOCHJIBHBIH MOHOXpoMaTop MJIP2, yKOMIUIEKTOBaHHBIH ONTHYECKUM (HOTOMOIYIIEM
Hamamatsu (H6780) ¢ cucremoii cuera GOTOHOB.

YcTaHoBKa 715 U3MEPEeHUI cBeueHHsI 00pa3IoB B 00JIaCTH BaKYyMHOTO yabTpaduosiera Ha
6a3e moHoxpomaropa BM4. [1pu 3ToM B030YX/IeHHE CBEYCHUS MPOU3BOAUTCS PEHTI€HOBCKUM
M3ITy4YEHUEM WM BAKYYMHBIM YIbTPa(UOIETOM pa3psIHbIX KCEHOHOBOW M KPUIITOHOBOM JIaMII.

Cnexrpodorometp Perkin-Elmer Lambda 950, pa6orarommii B auanasone 180-3000 uwm, ¢

MaKCUMaJIbHBIM CIIEKTPaJIbHBIM pa3penieHreM 0,2 HM U IPUCTAaBKU K HEMY.

Cnextpometp Perkin-Elmer LS50 no3Bouisiromiuii ObICTPO M3MEPHUTH CIEKTPhI
BO30YKIICHUSIM CBEUCHHUS U 3aTyXaHus cBeueHus. Pazpemenne 1 HM.

Bce ycTranoBk# 000pyA0BaHBI KPHOCTATAMH JUIS HU3KOTEMIIEPATYPHBIX U3MEPEHUIA.

[eneeBblit kpuocTat 3aMkHyTOrO 1HKIa Janis Research, CCS-100 mist pabot npu
TeMIepaType KHUIKOT0 Ieusl.

BricokoTeMniepaTypHble yCTaHOBKH Juis BhipamuBanus kpucrtaiwioB PEJIMET-8, PEJIMET-
10 u C3BH-20, YBK, a takxke psi yCTaHOBOK COOCTBEHHOT'O HM3TOTOBIEHUS. MMmeromasics
SKCHEpUMEHTalbHasg 0a3za MO BBIPALMBAHHIO KPHCTAUIOB MO3BOJISIET B IIMPOKUX Hpesenax
BapbHPOBATH YCIOBUS POCTA.

VYcTraHoBKa JJIST ONTHYECKUX M3MEPEHH B 00JIACTH BaKyyMHOTO yinbTpaduonera Ha 0aze
MoHoxpomatopoB BMP2 (60-400 um) u MJIP-2 (200-6000 HM) ¢ MHKpOMpPOLIECCOPHBIM
yIIpaBJICHUEM.

VYceraHoBka ykomiuiekToBaHa BY® ucrtounnkamu - JledTepueBbIMU pa3psiIHBIMU JaMIIaMU
cokHOM u3 (ropuctoro Maruus (1o 115 um) Hamamatsu (L9841), ans BpeMeHHBIX U3MEPEHHIA
Ipe/Ha3HauYeHa UMITyJIbCHas peHTreHoBckast Tpyoka MUPA-2 (anuTenbHOCTH MMITyNbCa 8 HC,
sHeprus B umnynsce 100 KaB).

YcTaHOBKa MO3BOJISIET H3MEPSTH CIIEKTPHI MOTIIOMIEHUS! U BO30YKICHHSI C C PETUCTpaIe
CBEUYECHMsI 4YEpe3 CBETOCWIBHBI MoOHOXpomatop MJIP2, yKOMIUIEKTOBAaHHBIM ONTHYECKUM
doromoayinem Hamamatsu (H6780) ¢ cucremoii cuera pOTOHOB.

YcranoBKa i1 U3MEPEHUI CBEYEHUsT 00pa3IioB B 00JIaCTH BaKyyMHOTO yibTpaduosiera Ha
6a3e moHoxpomaropa BM4. ITpu 3ToM B030yXk/1eHHE CBEUEHHSI IPOU3BOAUTCS PEHTT€HOBCKUM
W3ITyYCHHUEM WU BaKYyMHBIM YIIbTPa(UOIETOM pa3psIHBIX KCEHOHOBOUW M KPUIITOHOBOH JIaMIT.

Cnexrpodoromerp Perkin-Elmer Lambda 950, paGoratomuii B auanazone 180-3000 um, ¢
MaKCHUMaJIbHBIM CIIEKTpaJIbHBIM pa3perienueM 0,2 HM U IPUCTaBKU K HEMY.

Cnektpomerp Perkin-Elmer LS50 mno3Bosstomuii  ObICTpO  M3MEPHUTH  CHEKTPHI
BO30YKJIEHHsI U CBEUEHUS U 3aTyXaHHs cBedeHus. Pazpemienue 1 HM.

Bce ycTtanoBkH 000py0BaHbl KPHOCTATaMU JUTsl HU3KOTEMIIEPATYPHBIX U3MEPEHU.

I'eneeBbiii kpuocTar 3amkHyroro Iwkia Janis Research, CCS-100 mist paboTt mpu
TeMIIepaType KHUIKOTO TeIHsI.

BeicokoTeMniepaTypHble YCTaHOBKM Uil BbIpammuBaHus kpuctamioB PEJIMET-8,
PEAMET-10 u C3BH-20, YBK, a Taxxe psa Ipyrux YCTaHOBOK.

XIII. IIporpammHoe o0ecnieuenune

Ha kaxnom kommbpioTepe ¢ mnpenycraHoBienHorn OC Windows 7  ycTaHOBIIEHBI
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cienyromme nporpammubsie naketel: MinGW, Geany, Gnuplot, Modellus, LibreOffice. Bce
MpUKIagHOe TporpamMmHoe obecrieuenne Freeware. VmeroTrcs COuckw 3aJaHuid |
METOAMYECKOE PYKOBOACTBOB 3JIEKTPOHHOM U [1€YATHOM BHUJIE.

CaiiTbl MaKeTOB MPOrPaMMHPOBAHUS, HCIOIB3YEMBbIX Ha MPAKTUYECKUX 3aHSATHIX
(http://modellus.fct.unl.pt/, http://www.wolfram.com/).

XIV. OueHouyHble MaTepHAJIbI IJIsl TEKYIEro KOHTPOJIS M MPOMEKYTOYHOI aTTecTaluu
O11eHOYHBIE CPEICTBA ISl BXOTHOT'O KOHTPOJIS: IPOBOAUTCS OMPOC Ha MIEPBOM 3aHSITHH.
OHCHO‘IHBIG cpeacTBa ajid HpOMe)ICYTOqHOﬁ aTTCCTALlUU. MMPOMCIKYTOYHAA aTTCCTAllUsA IPOBOJAUTCA B

dopme 3auéra.

[Iporpamma cocrasiena B coorBerctBuu ¢ TpedoBanusmMu @I'OC BO no HanpaBieHHIo
noarotroBku 11.03.04 DnexTpoHUKa U HAHOIEKTPOHMKA.

46%;4 K.(}.-M.H., gouent 3yopunkuii C.M.
2L

[TporpaMma paccMoTpeHa Ha 3acelaHuu Kadeapbl oOIIeH U IKCIIEPUMEHTAIbHOU (HYU3UKH
« 24 » mapra 2022 1.

Pa3zpadoruunk:

[TpoTtokomn Ne_ 6

3as. kadeapoii 4_/ A.¢.-m.H. [aBpuiniok AA.

I

Hacmoswas npoepamma, ne modcem 6bims 60cnpousgedera Hu 8 Kakou ¢hopme b6e3
npeosapumenbHo20 NUCbMEHHO20 pazpeulenus Kagheopwvl-paspabomuuka npocpammoi.
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