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1. Hean yuyeOHO# MPpaAKTUKHU

OcHOBHOM 3ajayeil NPAKTUKU SBJIAETCS O3HAKOMJIEHHME CTYJIEHTOB C OCHOBHBIMU
HAIpPaBJICHUSMU Pa3BUTHSI AJIEKTPOHUKU U HAHOAJIEKTpOHUKU B MpkyTrckom permone. B pamkax
ATOM 3aJa4M CTYICHTY IMpeniaraercss O3HAKOMHUTBHCS C MPOBOJUMBIMH Ha 0aze (uzmueckoro
¢dakynerera UI'Y u HUHcTuTyTOB Upkyrckoro nayunoro mentpa CO PAH wuccrnenoBanusMu B
00JIaCTH TEXHOJIOTUU MAaTEPUATIOB MUKPO- U HAHODJICKTPOHHKH.

Leab NpakTUKH — JaTh CTYJEHTaM IPEICTaBICHHE O COBPEMEHHBIX METOJAX IMOJYy4eHUs
MaTEepHaliOB JJIEKTPOHUKA W HAHODJICKTPOHHMKH, METOJOB HCCICNOBaHUA UX (PU3MUYECKUX
apaMeTpoB.

Jannas y4yeOHasi NMpaKTHKa HaNpaBieHAa Ha 3aKpeIUICHHE U YTIyOJieHHEe TEOpeTHYEeCKOM
MOATOTOBKU O0ydYaromuxcs, npuoOpeTeHne UMHU MPAKTUYECKUX HABBIKOB M PAa3BUTHE MEPBUYHBIX
npoeCCHOHATBHBIX HABBIKOB M yMeHMi 10 HampaBneHuto 11.03.04 «DnextpoHuka u
HAHO3JIEKTPOHKKa» (Tpoduiib «MaTepuaibl i KOMIOHCHTBI TBEPIOTEILHON SJEKTPOHUKIY).

2. 3agauyu y4yeOHOI NPAKTHKH
Jlist mocTKEHUS TaHHOM 1IN CTaBATCS 3a4a4dM:

. MIO3HAKOMUTH CTYJIEHTOB C TEMAaTUKON pabOThl HAyyHBIX yupexxaeHuilt Mpkyrckoro
HayuHoro uentpa CO PAH.
. O3HAKOMJIEHHUE CTYJIEHTOB HamlpaBiieHUs ‘DJIEKTPOHMKA W HAHOXJEKTPOHUKA  C

NOoCIICAHUMHU NJOCTHXXCHHUAMU B obnactu QJICKTPOHHUKH W HAHOJ3JICKTPOHUKH, (1)I/I3I/IKI/I
KOHACHCHUPOBAHHOI'O COCTOSHUA.

. O3HAaKOMJICHHE C METOJaMH TIIOATOTOBKM MAaTEpPHajOB  SJCKTPOHHKH IS
SKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ;

. OCBOGHHE  IICPBOHAYAIBHBIX HABBIKOB W YMEHUH CTYJCHTOB HAalpaBICHUS
“ONeKTpoHMKA W HAHOMIEKTPOHMKA’ ¢ pabOTOH COBPEMEHHOIO  HAy4yHOIO
9KCIEPUMEHTAIBHOTO  OOOpYIOBaHUS,  W3y4eHHE  METOAOB  IOATOTOBKH
TEXHOJIOTMYECKOro 000py10BaHus;

. (dopMupoBaHHE y CTYICHTOB HAaBBIKOB HCCJIEJOBATEIbCKOH, TEXHOJOTHYECKOH M
HCCHGI[OB&TGHI)CKOI\/’I JCATCIIbHOCTH, OBJIAJICHUEC UHCTPYMCHTAJIbHBIMU u

SKCIICPUMCHTAIIbHBIMU BUAMU pa60T.

3. Mecro yueOHoii npaktuku B cTpykrype OIIOII BO HanpaBiaenuss 11.03.04
IJIEKTPOHUKA U HAHODJIEKTPOHUKA
JlaHHas TpaKkTHKa OTHOCUTCA K Oa3oBomy wnukiny b2, sBmaserca o0si3aTenbHOM U
IpeAHa3HaueHa AT CTYAEHTOB BTOPOTO Kypca.
[Tpu n3yuenun kypca Tpedyercs 3HaHUE pa3esioB U TEM CIEAYIOIINX JTUCIUILINH:

. OCHOBbI (U3MKM (MeXaHWKa, MOJIEKYyJspHas (u3MKa W  TEpMOAMHAMHUKA,
SIEKTPUYECTBO U MATHETU3M, TEOPETHUCCKUE OCHOBBI AIEKTPOTEXHHUKH);
. BbICIIAsE MaTeMaThkKa (MaTeMaTHYeCKMM aHaiu3, AaHaJuTHYecKas TeoMEeTpHs,
audepeHraTbHOe U HHTErPATbHOE UCUUCICHUE, SJIEMEHThI BEIYUCIUTEIbHON MATEMATHKH);
. TEOPETUYECKHE OCHOBBI AJIEKTPOTEXHUKHU;
. OCHOBBI HH)KEHEPHON M KOMIIBIOTEpHOU TpadukH;

4. Cnioco6 u opmbl npoBeeHNs y4eOHOMH NPAKTHKH.

[IpakTuka sBisercs y4yeOHOH, MO3TOMY OHa TMPOBOAUTCA B (OpMe HENpPepbIBHBIX
MPAaKTUYECKUX 3aHATUH B TEUEHHE BCEro cemecTtpa B y4ueOHBIX jabopaTopuii kKadeapsl oOmiel u
JKCIIepUMEHTaIbHOW (u3uku U uHcTUTyTaXx Wpkyrckoro Hayunoro mnentpa CO PAH. Cnoco0
MIPOBE/ICHUS - CTallMOHAPHAs, pacHupe/ieseHHas.

5. MecTo 1 Bpemsi IpOBeeHUsI Y4eOHOM IPAKTHKH
3aHsATHA TpPOBOAATCS Ha Kadempe oOmeld u dKcrepuMeHTanbHOW ¢u3uku UIY B
nabopatopun “@uU3HUEcCKOro MaTepHanoBeeHHUs Kadeapbl oOLel 1 AKCIePUMEHTAIBHON (PU3HUKH
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UI'Y ”, naxoasiieiics HEMOCPEACTBEHHO B Kopiyce (usznyeckoro ¢axkynsrera UI'Y, a Takke B
Hay4HbIX JJaboparopusix Uucturyra ['eoxumuun CO PAH u U® Uucturyra nazepuoit ¢puszuku CO
PAH

[IpakTuka MpPOXOJUT B YETBEPTOM CEMECTPE COINIACHO yuyeOHOMY IutaHy B TeueHue 108
4acoB.

6. Komnerenuuu ody4aiouerocsi, popMupyemMbie B pe3y/IbTaTe MPOX0KIEHUs YUeOHOMH

NPAKTUKH

ObGecneunBaemMble KoMOeTeHIMH. JlaHHas y4yeOHas NPAaKTHUKA, COTJIACHO TIOJOXKECHUSAM
benepanbHOrO0 rocyAapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAApTa BBICIIETO MPOQPECCHOHAIBHOTO
oOpa3oBaHMsl TpH MOATOTOBKE OakanmaBpa mo HampasieHuto 11.03.04 Dnextponuka u
HaHOMJICKTPOHHUKA, TIO3BOJISIET CTYJICHTY IPHOOpecTH cienyromue oodmenpodeccuonHanbpabie (OITK)
u nipodeccuonanbupie komnerenuu (I1K):

- CIIOCOOHOCTBIO MPEACTABIATH AJCKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUN HAyYHYIO KapTHUHY
MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOKCHHWH, 3aKOHOB M METOIOB €CTECTBEHHBIX HAyK W
marematuku (OITK-1);

- CIIOCOOHOCTBIO BBISIBJIISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BOHUKAIOUINX B XOJIE
npodeccuoHanbHON AesITeNbHOCTH, MPUBIEKATh ISl WX PEIIEHUS COOTBETCTBYIOMIMM (HU3HKO-
maremarudeckuii anmapar (OIK — 2);

- CIIOCOOHOCTBIO BBIMTOJHSATH pa6OTI>I M0 TEXHOJIOTHUYECKOM IMOATrOTOBKEC NPOM3BOACTBA MATCPUAIOB U
u3zenuit anexTponHoit Texuuku (I1K-2);

- TOTOBHOCTBIO OPTaHW30BBIBATH METPOJIOTHYECKOE 0OecreueHre MPON3BOICTBA MATEPUAIIOB H
usaenuit oaekTponnoi texuuku (IK-3);

7. CTpyKTYypa U cojiep:kaHue y4eOHOH NPaKTHKHU
7.1. O6beM NPAKTHUKU U BU/IbI Y4eOHOMH padoThl

Buj yueoHoii pa6oTni Bcero CeMecTpbl
yacos /
3a4YeTHBIX 4
eTMHHUIL
AyIUTOpHbBIE 3aHATHS (BCEro) 0 0
B ToM gncie: -
Jlekuun
JlaGopatopusie pabotsl (JIP)
KCP
CamocrosiTesibHas padoTa (Bcero) 144/4 144
B ToM yncie: -
BrImonHenne npakTHYecKuX 3adanui 18/0.5 18
ITpoBenenmne Gpuandyeckoro SKCIepuMeHTa 72/2 72
IlonroToBKa OTYETOB MO NPAKTHKE 22/0.32 22
IToaroToBka K 3a4ety 2/0.06 2
KonTakTHas padora (Bcero) 30/0.8 30
Bux npomexxyTodHoOl arTectanuu (3a4eT, YK3aMeH) 3a4
OOu1ast TpPy10€MKOCTh 4achl 144 144
3a4EeTHBIC UHUIIBI 2 2

7.2. Conep:xaHue pa3/iesioB H TeM Y4eOHON NPAKTHKHU




Pazoen 1. ITonynposoonukogvie u OuIneKmpuuecKue Mamepuaisl 31eKmpoHuUKu

Memoovl nonyuenuss NOIYNPoOBOOHUKOBLIX MAMePUanos snekmponuxu. Ilonyuenue mamepuanos
07151 0emeKmopo8 UOHU3UPYIOWe20 uznyienus. Memoovl gulpawusanis MOHOKpuUcmaiios. Memoo
Yoxpanvckoeo. Memoo bpuoscmena — Cmokbapeepa.

Pazoen 2. Onmuueckue ceoiicmea mamepuanos 31eKmMpOHUKU U HAHO0IIEKMPOHUKU
Bzaumooeiicmsue nazepnozo usnyuenus c 6eujecmeom.
Paszoen 3. Maznummnoie ceoiicmea mamepuanos 31eKmpoHUKU

Maenumomszkue mamepuanvl. Kpusvie namacnuuusanus u nemiu cucmepesuca MazHUmoMAKUx
mamepuanos. Maznumoynpyeue ceolicmea ¢eppomacHemuKos.

Pazoen 4. dnekmpoghuzuueckue ceoticmea mamepuanos 31eKmpOHUKU
18yx301008b11l MemMOO uU3MepeHUs INeKMPU1ecKo2o Conpomusierus. Yemuipex3oHo086wlii Memoo.
Hszmepenue s¢hghexma Xonna.

7.3 Pa3mennl y4eOHOH MPAKTHKU M MeXIMCHHUIIMHAPHBIE CBSI3M C 00ecneYHBaAEeMbIMU
(mocJeAyOIIMMH) AUCHUIIIMHAMUA

Ne | HaumenoBanue Ne Ne paznenoB u TeM JaHHOW AMCHUIUIMHBI, HEOOXOIUMBIX
n/m | 00ecIeYnBaeMBbIX JUTSL U3YYICHHSI 00CCTICYNBAEMBIX (TTOCIICTYFOIINX ) TUCITUTUIAH
(mocnenyrommx) (BIIUCHIBAIOTCS pa3pabOTYHKOM)

JVCTIWTLTAH

b1.b.18
duzuxka
1. | momynpoBOAHHUKOB Paznen 1, paznen 4

b1.5.19.
2. | TBepnorenbHas Pazpen 1, paznen 4
AJICKTPOHHKA

b1.B.JIB.6.1

KBanToBas u
OINnTHYEeCKas
AJIEKTPOHHKA

Pazgen 2.

b1.B.JIB.8.1
Metoapl HcCIIeI0BaHUS
MaTepuaioB U CTPYKTYp
AIIEKTPOHUKHU

Paznen 1, paznen 2, paznen 3, pasnen 4.

b1.B./IB.7.1
CoBpeMeHHOe
¢duznueckoe
MaTepHAJIOBEICHHE

Paznen 1, paznen 2, paznen 3, pasnen 4.

7.4. Paznenbl M TeMbl y4e0HO# NMPAKTUKU U BUAbI 3aHSITHI

Ne | HaumenoBanue | HanmeHnoBanue Buags! 3ansgtiii B yacax

n/m paszena TEMBI Texa, Mpakr. | Jlab. CPC | Beero
3aH. 3aH.

[MonynpoBon- | CoOCTBeHHBIE U
HUKOBBIE U | IpUMECHEIC

1. | nudnexTpuyeck | MOIYIpOBOI- 10 28 38
W€ MaTepuaibl | HUKH. MeTobl
JIEKTPOHUKU | IOIYYEHUs] |




HCCIIeTIOBaHMSI.
B3aumoneiicr- | JlromuHCLEH-
o | BHE JA3EPHOTO | 1. 6 28 34
mnydeus: ¢ | CuuHTAILIS-
BEIIECTBOM TOPBI.
MaruauTtomsirkue
MaTepuaibl  Ha
MarsuTHbIe nprMeEpe
. amMopHBIX
3, | cponersa METATIYECKIX 6 28 34
MaTepuasoB
3JIEKTPOHUKHU CILTABOB.
MarsuTtocTpuk-
. AE-
s dekr.
Metonabl
U3MEPEHUIN
OnexTpodusn- | AMEKTPUIECKOrO
YeCcKHe COIPOTHBIICHUS
4. | cBoiicTBa u addexra 8 28 36
MaTepuasioB Xomia
ANEKTPOHUKHU MOJIYIPOBOI-
HUKOBBIX
MaTepUasoB
7.5 IlepevyeHb MPAKTHYECKHUX H JIA0OPATOPHO-IKCIIEPUMEHTAJIBHBIX 3aaHUIl
Ne Ne paznena un HanmenoBanue cemuHapos, Tpynoe | Ouenounsie | ®opm
n/m TEMBI MPAKTUYECKUX U Ta00PaTOPHBIX MKOCTh CpencTBa upyem
JACIIUTIITUHBI pabor (dachrn) ble
(Momyst) KOMIIE
TEHIN
u
1 2 3 4 5 6
MeTo1b1 BBIpANBAHUS HpaKTHHee:
1. 1 MOJIYIIPOBOJIHUKOBBIX ~ MaTEpHAJIOB 28 zggeceﬂo-
ANIEKTPOHUKH ¥ M HAHODJICKTPOHUKH.
BaHUE.
MexaHu3mbl JFOMUHECIICHITNH npaKTHyec-
CriekTpsI JTFOMUHECTICHITHH. KHe
2. 2 . 28 -
Martepuansl IS KBaHTOBOW U cobeceno- OIIK
OIITHYECKOH JICKTPOHUKH. BaHHE 1,
Maruautomsirkue marepuainsl. [letnn MpaKTU4ec- OIIK-
rHCTepe3nca MarHUTOMSTKHX KHe 2,
3. 3 MaTepHaoB. Marunutoymnpyrue 28 cobeceno- TIK-8,
SIBJICHUSL. Dddext BAaHME TIK-9
MarHUTOUMIIEaHCA.
MeTtompt U3MEepEHHi HpakThaec-
4. 4 AJEKTPUUYECKOTO COMPOTUBIEHUS U 10 Kne
sbpdexra  Xomra  MOTYMpOBOJ- cobecento-
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HHUKOBBIX MaT€pUuaioB BaHHC

7.6. ILlnan camMocTOATEIbHOI padoThI CTY1€HTOB

Ne Bun o Pexomennyemas | Kommuect
HeL Tema CaMOCTOSITEILHOMI 3amanne JMTepaTypa B0 YACOB
paboThI
1. Bce Temebl Brinonnenue OTBETUTH Ha | Besa 100
MPAKTUICCKON KOHTPOJIbHBIE BOMPOCHL., | peKOMEHyeMast
paboThI 1o | opOpMHTH  OTYET IO | JUTEparypa
BEIOpaHHOW TEMeE | IpaKTHKE ,  ONHCATh
HCCIENOBaHUNA , | METOBI MIPOBEACHUS
COCTaBJICHUE AKCIIEPUMEHTA, BOTIPOCHI
oTYyeTa
2. Texymue KOHCYIbTAIlH 4
3. ITonroToBka K 3a4ery 4

7.7. MeToanyecKkue yKa3aHUsl 10 OPraHN3aluM CAaMOCTOSITeJIbHONH PadoThl CTY/IEHTOB

K coBpemeHHOMY crnenuanucTy OOIIECTBO MPENbsABISET AOCTATOYHO LIMPOKHHA MEpedeHb
TpeOOBaHUH, CpeIr KOTOPHIX HEMAJIOBAXHOE 3HAYEHHE HWMEET HaJMYUe Yy BBITYCKHHKOB
OIpEJICJIEHHBIX CHOCOOHOCTEH M yMEHHUS CaMOCTOSATENbHO JOOBIBaTh 3HAHUS U3 Pa3IHMUHBIX
MCTOYHHUKOB, CHCTEMATH3HpPOBATh IMOJYYCHHYI0 HWH(POPMALHWIO, HaBaTh OIECHKY KOHKPETHON
¢unancoBoit curyauuu. GopMupoBaHHE TAaKOTO YMEHHUS NPOMCXOJUT B TEUEHHE BCEro Iepuoja
o0y4eHHs dYepe3 ydYacTHE CTYACHTOB B MPAKTHYECKHX 3aHSATHUSIX, BBIOJHEHHE KOHTPOJIBHBIX
3aJJaHUi U TECTOB, HAIMCAaHME KYPCOBBIX M BBIIYCKHBIX KBaJM(PUKAIMOHHBIX pabot. Ilpu sTom
CaMOCTOsATENbHAsA Pab0Ta CTYIEHTOB UIPAET PEIIAIOIIYIO POJIb B XOJI€ BCETO y4eOHOro mporiecca.

CamocrodrenbHas paboTa peanu3yercs:

1) HemnocpeacTBeHHO B mpoliecce B labopaTopusix Kadeapbl U HHCTUTYTOB VIpKyTCcKOro
Hay4yHoro neatpa CO PAH npu BbINOJHEHUH MIPAKTUYECKUX 3a/1aHUM.

2) B KoOHTaKTe C ImpenojaBaresieM BHE PAMOK PAaCIUCAHUS - Ha KOHCYJIBTAIMSX 110 Y4eOHBIM
BOIPOCAM, B X0/I€ TBOPYECKHX KOHTAKTOB, IPU JIMKBUIALMH 33 J0OJDKEHHOCTEH, TpH
BBITTOJIHEHUH WHAWBHyaTbHBIX 3aJaHUN H T.JI.

3) B oubmmoteke, 10Ma, B OOLICKHUTHH, HA KadeIpe MPU BBIIOTHEHHN CTYJACHTOM Y4eOHBIX
3amad.

I'panuubl Mexay BugaMHu paboOT JOCTATOYHO Pa3MbIThL, @ CaMH BHUJbI CAMOCTOSITENbHOU
paboThl nepecekaroTcs. Takum 00pa3oM, caMOCTOSITENIbHON paboTa CTYyJI€HTOB MOXKET OBbITh Kak B
nmabopaTopuu, TaKk M BHE €€.

7.8. IIlpumMepHasi TeMaTHKAa KYPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboTbl HE TPEyCMOTPEHBI.

8. Oo0pa3oBarte/ibHbIe, HAY4YHO-HCCJIeI0BATEJbCKHE ) | HAY4YHO-IIPOU3BOACTBEHHBIE
TEXHOJIOTHH, UCII0JIb3yeMble HA Y4eOHOH NMPaKTHKe

CTyzIeHT B TeUeHUE CeMEeCTpa JIOJDKEH MPOCHyliaTh 0030pHBIE JIEKIIMU U O3HAKOMHTBHCS C
paboTOil COBPEMEHHBIX SKCIEPUMEHTAIBHBIX YCTaHOBOK. KOHTpOJIb caMocTOATENbHOM paboThI
OCYILIECTBIISIETCS MPU MPOBEACHUU COOECe0BaHUs M0 3aJJaHHOMY pasJiely, a TakKe MpU  3aluTe
oTueTa 1o npaxkTtuke. IIpernonaBarens olleHUBAaET ypOBEHb 3HAHUN CTYJE€HTA, €T0 KOMIIETEHTHOCTb ,
MMOHMMaHHUsIe MPOOJIEeM COBPEMEHHOH 3JEKTPOHUKHM U HAHOAJIEKTPOHMKH. Kpome TOro, cryaeHt
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JOJDKEH TPOBECTH (PU3UYECKUN SKCIEPUMEHT C IMOMOIIBIO COBPEMEHHOM NpuOOpHOH 06a3bl H
MH(GOPMALMOHHBIX TEXHOJOIMH C y4ETOM OTEUECTBEHHOIO M 3apyOeKHOro ombITa, 0(GOpPMUTH U
3alUTUTh OTYET, MPEJCTABJICHHBIM B 3J1EKTPOHHOM BHjae. PopMa NMPOMEKYTOUHOM aTTECTALUU:
3a4€T ¢ OLCHKOW. OTYETHI XpaHATCs B CIIELUANBHO BbIIEICHHON nanke. CocTaBiseTcs BEIOMOCTh
crauu-npuema otyeToB. [lpenogaBaTens MUIIET TPYNIOBOM OTYET O MPOXOXKIECHUM Y4eOHOM
IIPAKTUKH.

9. YueOHOo-MeToAMYECKOE OOecTIeueHHe CAaMOCTOSITeIbHOM PadoThl CTYJI€eHTOB HA MPaKTHKe

Ilpumep 3a1aHus sl NPAKTUYECKON PadOThI:

W3mepuTh MeTNII0O TUCTEpe3rnca MarHUTOMATKOTO (peppoMarHeTvka, MOJYYEHHOTO METOIO0M
OBICTPOH 3aKaJKy U3 paciuiaBa. Y CTAHOBHUTH Ka4eCTBEHHBIC 3aBHCHMOCTH BEIIMYMHBI OCTATOYHON
MHIYKIIUH, KOSPLUTUBHON CHJIBI U MAarHUTHOM MPOHUIIAEMOCTH OT YacCTOTHI IIepeMarHuYMBaIOLIero
OoJIsl. YCTaHOBUTH KAa4EeCTBEHHBIC 3aBUCUMOCTH BIIUSHUS YIIPpYrux MEXaHNn4CCKUX HaHpﬂ)KeHI/Iﬁ Ha
KBa3UCTaTHUYECKUE MAarHUTHbIE MapaMeTpbl MarHUTOMATKUX ¢eppoMarHeTukoB. OnpenenuThb
MarHuTOMOJNEBYIO 3aBUCUMOCTh AE —¢ddekr B MarHUTOMITKHX (QeppoMarHeTUKax , MPOIIEAIINX
TepMOMarHuTHyto o0pabotky. MHWccienyiiTe 3aBUCHMOCTH TEMIEPAaTypbl TEPMOMArHUTHOU
O6pa6OTKI/I Ha MAardoruTOII0JICBBIC 3aBUCUMOCTU BCJIMYHNHBI UBMCHCHHUA MOAYJIA YIIPYTOCTH.

Konmponvnuie 6onpocel u 3a0anusn 011 npoeedeHuss mexyuieii ammecmayuu no pazoenam
(amanam) npakmuKu, 0C6au8aAEMblM CHYOEHMOM CAMOCHOAMETbHO.
1.1  Marepuansl MUKPO- U HAHOIJIEKTPOHUKHU.

1.2 [TonynpoBoIHMKOBBIE MaTepraibl. 30HHASI CTPYKTYpPa MOJIYNPOBOJHUKOBBIX MATEPUAJIOB.
13 [TonynpOBOIHUKH JIETUPOBAHHBIE TOHOPHBIMH U AKIETITOPHBIMU MTPUMECSMH.
14 Mertoab! 0JIy4eHHUs TOJIYIIPOBOJHUKOBBIX MaTEPHUAIIOB MIEKTPOHUKY U HAHOIEKTPOHUKHU.

2.1 Buasl momuHecuenuuu. @nyopecuenuus. Pochopecuenims. Mexanusm u cBoiCTBa
JIFOMUHECICHITUH.

2.2. KBanTOBBIi BbIX0/1. KHHETHKA TFOMUHECHICHIIMH. JIFOMHUHO(OPHI.

2.3. [IpumeHeHUS TFOMHHECIICHITUH.

2.4. CUMHTWLISTOPBI.

3.1. ®eppomarneTuky. CrinHOBas MOJSPU3ALMS SJIEKTPOHOB.

3.2. [lernu ructepesuca peppomarneTukoB. OCHOBHBIE MATHUTHBIE TTapaMeTpbl (epPOMATrHETHKOB.
3.3. Marautoctpukius 1 AE —3¢pdext B peppomarueruxax.

3.4. Mopenu npoliecca HaMarHUYUBaHus eppoMarHeTuka.

3.5 Dddext maruuTonmmnegaHCa

4.1. JIByX30HIOBBIIl METOJ1 U3MEPEHUS IEKTPUUECKOTO COIMTPOTUBIICHUS OJYIPOBOJHUKA.
4.2. YeTbIpeX30HI0BBIN METOJT U3MEPEHHS DJIEKTPOCOTPOTUBIICHHUS MOTYITPOBOJTHHKA.

4.3. Dddext Xomta B HOTYIPOBOJHUKAX.

10. ®opMBbI NPOMEKYTOYHOM ATTECTALIMH 110 HTOTaM NPAKTHKH

K KoHIly ueTBepTOro cemecTpa CTYJIEHT J0JKEH N0Ka3aTh U 3alIUTUTh OTYETHI (B AIEKTPOHHON
¢dopme). 3amuTa oT4ETa IPOUCXOAUT B popme cobecenoBanus. [locie cnaun Bcex OTYETOB CTYACHT
JonyckaeTcss K 3adeTy. Ha mocrmeaHem 3aHSATHM B ceMecTpe NPOBOJAUTCSA 3adeT B (opme
HMHJUBUYAJIbHOTO OIIPOCA.

IIpumepHBIii CINCOK BONPOCOB K HTOTOBOMY 3a4€TYy:

1 CTpyKTypa 1 OCHOBHBIE CBOMCTBA ITOJIYIIPOBOTHUKOBBIX MaTEPHAIIOB.
2. D¢ ekt nmomns. p-n — nepexon. Auddys3us Hocureneit 3apsaa B moaynpoBoaHukax. [Iporeccer
reHepaluy 1 peKoOMOUHAIMU HOCUTENEH 3apsia.
3. Jusnexrpudeckue CBOMCTBA TBEpABIX Tel. [lonspusanus ITU3IeKTPUKOB, €€ BUIBI.
MexaTOMHBIE CHJIBI CBSI3M B IMAJIEKTPUKAX. 30HHASA CTPYKTypa AUIIEKTPUKOB. 1Iupo—, nee3o-, u
CETHETORIEKTPUKH. [IpoOoii AMIIEKTPUKOB.
4, Bune! mromuHecnieHIU. KBaHTOBBIN BRIX0A. MeXaHU3MEI JIIOMUHECIICHITHH.
S. CrieKTphl JIOMUHECIICHIINH.



6. Marepuansl Juist KBAHTOBOW U OIITUYECKOU DJIEKTPOHUKH.

7. deppomarHeTusm " aHTH()EeppOMarHETHU3M. MarunutHas AQHU30TPOITHSI.
MarHuTocTaTu4eckoe B3auMOACHCTBHE.

8. TemrieparypHbie CBOMCTBa (heppOMarHeTUKOB M aHTH(eppoMarHeTukoB. 3akoH Kropu —
Beiicca.

0. HamarnnuuBanue peppomMaraeTukoB. [lapaMeTpsl eTiiv ructepesuca.

10.  Marnuroctpukius. AE —-ddexTt B peppoMarueTukax.

11. D¢ dekT MarHuTOMITe/ITaHCa B MAarHUTOMSATKUX (heppoMarHeTukax

12. MexaHu3Mbl YOPYroro M HEYINPYIoro paccesHus JJIEKTPOHOB MPOBOJUMOCTH B
KpUCTaJNTNIECKO pemeTke. [limHa cBOOOIHOTO mpodera.

13. Bpewmst sxu3Hu HOCUTENEH 3apsiaa.

14. JIByXypOBHEBasi CHCTEMa MUKPOYACTHI] BO BHEITHEM MoJie. OCHOBHEBIC

ypaBHEHUS. BepoSTHOCTH HHIYIIMPOBAHHBIX ITEPEXOOB .

14. CrioHTaHHBIE TIEPEX OB

15. Ananu3 noryomeHus 3JeKTPOMAarHUTHOTO MOJIsl ABYXYPOBHEBOM CUCTEMOI.
16.00111e BOMpOCkl MOCTPOSHUS JIa3epOB

17. OcoOGeHHOCTH ONITHYECKOTO JHana3oHa

18. DnemMenTapHas TEOpPHUSI OTKPHITHIX ONTHYECKUX PE30HATOPOB

19. 1o6pOTHOCTH PE30HATOPOB.

20. Knaccudukanus onTHYeCKUX pe30HATOPOB.

XapakTepHUCTUKH JIA3€PHOTO U3ITyICHHUS.

21. YupeHnue cCueKTpabHbIX JIMHUK.

22 .MeToIbI OTIpeICIICHUS MICKTPOPUINISCKUX ITAPAMETPOB ITOTYITPOBOIHUKOB.
23. JIByX30H/I0BbII METO/.

24. YeThIpeX30HI0BBIN METO/.

25 Dddext Xomna.

11. ®oHa OLEHOYHBIX CPEACTB /AJs NPOBeIeHUs] TeKylleil U MPOMeKYTOYHON aTTecTaluu
o0yyaromuxcs 1Mo NPpaKTUKe
®onj oreHouHBIX cpeacTB (POC) npeAcTaBieH B IPUIOKEHUH.



12. YyeOHo-MeTOAMYecKOe U HHPOPMALIHOHHOE o0ecriedeHUe YUeOHOI MPaKTUKH
a) OCHOBHAA IUmMepamypa

[ennpuk, P. FO. Breaenue B UMKy CHMHTHILIATOPOB - 1 [DIeKTpoHHBIN pecypc] : yueo.
nocodue / P. 10. lenapuk. - 9BK. - Upkyrck : Uzn-Bo UI'Y, 2013. - Pexxum nmocryma: D43
"bubnmorex". - Heorpanuu. nocrym. - ISBN 978-5-9624-0884-2

MeToapl BBIpalIMBaHUS M HCCIEAOBaHUS KpUCTauIMueckux wmarepuanoB [Tekcr] : 1nab.
npaktuky™m / ®us. dak. ; pea. E. A. Pampkabos ; pern. B. B. Akumos. - Upkyrck : U3a-Bo UpkyT.
roc. yu-ta, 2012. - 82 ¢. - b. 1. (10 3k3.)

Hlennpux P. FO. Beaenue B ¢pusuky cuuHTUILIATOPOB - 2 [Tekcer] : yued. mocobue / P. HO.
[ennpuk, E. A. Pamxka6os ; pem.: A. H. Canoxxaukos, A. A. I'aBpunok ; UpkyT. roc. yu-t, Poc.
akajn. Hayk, Cu6. otn., Ua-T reoxum. um. A. I1. Bunorpanosa. - Upkytck : M3a-Bo UpkyT. roc. yH-
Ta, 2014. - 95 c. - (Meroap! SKCIEPUMEHTAILHON (PU3UKU KOHICHCHPOBAHHOT'O COCTOSIHUS). - b. 1I.
(10 9k3.)

[Hanaes, A. A. OcHOBBI Qu3nyeckoro marepuanoBeaeHus [ Tekcr] : yueb. mocobue : B 2 4. / A.
A. lllanaes ; pew.: B. B. Akumos, A. A. I'aBpuitok ; UpkyT. roc. yH-T, Poc. akan. Hayk, Cub. ota-
Hue, Un-1 reoxumun um. A. I1. Bunorpanosa. - Upkyrck : M3a-so Upkyrt. roc. yu-ta, 2013 - . -
(MeTop! SKCIepUMEHTANBHOM (PU3UKN KOHIeHCHpoBaHHOTO coctostams). Y. 1. - 2013. - 159 c. - b.
1. (10 2x3.)

[anaeB A. A. OcHoBbl pu3ndeckoro marepuanoBefenus [Tekcrt] : yue6. mocobue : B 2 4. / A.
A. llanaes ; peu.: B. B. Akumos, A. A. I'aBpuiiok. - Upkyrtck : U3n-Bo Upkyr. roc. yn-ta, 2013 -
Y.2.-2014.-175¢c. - b. m. (10 9k3.)

Pamxabos E. A. Chekrpockonus aTroMOB M MOJEKYJl B KOHICHCHPOBAaHHBIX Cpeaax
[DnexkTpoHHBIH pecypc] : yueb. mocobue / E. A. Pamxa6os. - OBK. - Upkyrck : U3n-so UT'Y, 2013.
- Pexxum nocryma: D43 "bubmmotex". - Heorpanud. moctym. - ISBN 978-5-9624-0

[Tanepubiit B.JI. OcHoBBl HaHOTexHOJOTUH. [lna3MeHHbIE TEXHOJIIOTMHM B HAaHOXJIEKTPOHUKE
[DnexkTpoHHBIN pecypce] : yueb.-meton. mocodue / B. JI. Tlanepnsrit. - OBK. - Upkytck : U3n-Bo
NIy, 2014. - Pexxum nocryna: 943 "bubnuorex". - Heorpanuu. nocrym. - ISBN 978-5-9624-1102-
6

Pomun B.M. TexHonorus mMaTepuaioB MUKpPO-, ONTO- U HAHORJIEKTPOHUKH [ DJIEKTPOHHBIN
pecypc] : yueb. mocobue ans CTyA. By30B, 00yd. mo Hamp. moiarot. 210100 "DnekrpoHuka u
MHUKpO3JIeKTpoHUKa" : B 2 4. / B. M. PomuH. - 2-e u3a. - OBK. - M. : bunom. JIaGopatopus 3HaHUII.
- Pexxum nocryna: DU3 "bubmmorex". - Heorpanmu. gocrym. - ISBN 978-5-94774-913-7. 4. 2. -
2012. - ISBN 978-5-9963-1471-3882-8

0) JONOJIHUTENbHAS IUTepaTypa

Ounaués, A M. TsepmorenbHas (QoTOINEKTpOHUKA. DUNYECKHE OCHOBBI [DIEKTPOHHBIN
pecypce]: yueb. mocobue s cTya. By30B, 00yd. 1o Hamp. moaroT. 200200 "Onrtorexnuka', 200600
"doroHnka u ontoumHpopmaTtuka" u ontudy. crmeu. / A. M. ®@unaués, . U. Tayokun, M. A.
TpuiieHkos. - 2-e u3 ., ucnp. u jgoi. - OBK. - M. : ®usmarkuura , 2007. - 384 c. - Pexxum gocryna:
DNEKTPOHHBIA YUTANBHBIH 321 "bubdanorex". - ISBN 978-5-89155-154-1
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1)

2)

ErpanoB A. B. BzauMojelicTBHEe MOHU3UPYIONIUMX HM3TYYEHUH C BEMIECTBOM [DJIEKTPOHHBIN
pecypc]: yue6. mocobue / A. B. Erpanos. - OBK. - Upkyrck : Uzn-sBo UT'Y, 2013. - Pexum
nocryma: DU3 "bubmmotex". - Heorpanuu. nocrym. - ISBN 978-5-9624-0884

BacunveB A.H., Muxaiinua B.B. BBenenue B cnekrpockonuio auiekTpukos. Yacts I
Bropuunsie nporneccel: YueOHoe mocodue. - M.: YHuBepcurerckas kaura, 2010. - 238 c. Pexum
noctyna: ObC "Enunoe okno". - Heorpanuu. goctyi.

B) IPOrpaMMHOE 0OecIriedeHne

1. QTl-plot ITaker mis noctpoenus rpadukos. Jinnensus GPL, maker nporpamm LibreOffice

r) 6a3bl TaHHBIX, THPOPMALIMOHHO-CIIPABOYHBIE U TOMCKOBBIE CUCTEMBI:

1) uHTEpHET pecypchl B cBOOOAHOM JOCTyIe U Ha caiite U['Y www.isu.ru

2) CaiiT rpymiisl 3KcriepuMeHTalbHOM pusuku http://medphysics-irk.ru

3) Kypc na caiite EOC UI'Y O6pazoBarenbHbiii moptain HpKyTCKOro TocyaapcTBEHHOTO
yuuBepcureta http://educa.isu.ru/course/view.php?id=569

0) dononnumenvuas 1umepamypa

ABToMaru3anus (U3NYECKUX HCCICIOBAHUKA M SKCIEPUMEHTA: KOMITBIOTEPHBIE W3MEPEHUS W
BUpTyaibHble npubopsl Ha ocHoBe LabVIEW 7(30 nexuuit) [Tekct] : Yueb. mocoOue st CTyI.
By30B / I1. A. ByteipuH [u ap.] ; Mock. suepr. un-T . - M. : IMK Ilpecc, 2005. - 264 c. : un., Tadm. ;
23 cm. - (National instruments). - ISBN 5-94074-084-7. — (1 3k3)

[Teprament, M. 1. MeTozsl uccnenoBanuii B SKCIepUMEHTANbHON Qu3uke [Tekct] : yued. mocobue
/ M. U. Tleprament. - M. : UnatemnexT, 2010. - 300 c. : un. ; 21 cm. - (PU3TEXOBCKH y4eOHUK). -
bubnmorp. B xon1e ras. - ISBN 978-5-91559-026-6. — (1 2k3)

B) npocpammHoe obecneyenue
Ha xaxmom kommbioTepe ¢ npeayctanoBieHHoit OC Windows 8 ycraHOBIeHSBI

creayromme mporpamMmubie maketel: MIinGW, Geany, Gnuplot, Modellus, LibreOffice. Bce
NpUKJIaJHOE MporpaMMHoe obecrieueHue Freeware. MIMeroTcs CnmcKy 3alaHUi M METOANYECKOe
PYKOBOJICTBO B 3JICKTPOHHOM U TI€YaTHOM BH/IE.

T) Oa3bl OAHHBIX, UHPOPMAYUOHHO-CIPABOUHDBLE U NOUCKOBbLE CUCTEMbL
- B cucrteMe oOpasoBarenpHoro moprana MI'Y (http://educa.isu.ru/) pasmerieHbl MeTOIUYECKHE
MaTepualbl ¥ 3aJIaHKs TI0 Y YeOHOH MpaKTUKE;
CaifiThl ~ MakeTOB  NPOTPaMMHPOBAHHS,  HCIOJIB3YEeMbIX  HA  NPAKTHYCCKHX  3aHITHUIX
(http://modellus.fct.unl.pt/, http://www.wolfram.com/)

. Y3 «bubanorex» https://isu.bibliotech.ru/
. OBC «Jlanuw» http://e.lanbook.com/
. 3BC «PykonT» http://rucont.ru

. OBC «Aiidykey http://ibooks.ru
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13. MaTepuajJbHO-TeXHUYeCKOe o0ecrneyeHne yueOHOH MPaAKTHKH

JlaGoparopun ¢usuueckoro ¢akymnpreta MI'Y pacnonaraioT KOMIUIEKCOM COBPEMEHHOTO
Hay4yHOI'O0 M TEXHOJOTHMYECKOro oOOpyIOBaHUsA, OOECHEUMBAIOUIET0 HAAJISKAIIUNA ypOBEHb
MPOU3BOJICTBEHHON TpakTUKU s OakaidaBpoB 10 HampasieHHio moarotoBku 11.03.04
«ONEKTPOHHUKA U HAHODJIEKTPOHUKAY.

CepuiiHblii MOJEPHU3MPOBaHHBIA BakyyMHBIM mocT BYII-5, cHaGXeHHBI MarHeTpOHHOM
pacnbUIMTENLHON CHCTEMOM, 00ecreunBatoei MPOBEACHNE TEXHOIOIMYECKUX IPOLIECCOB HOHHO-
IJIa3MEHHOTO0 HAHECEHUS TUIEKTPUYECKUX M METAIUIMYECKUX IIJIEHOK HAaHOPa3MEPHOM TOJILIMHbI
Ha MOJJIOXKHU pa3sHOro BHAA M UX MOJU(HKALUIO, B T.4., (OPMUPOBAHHE B JUIIEKTPUUECKUX
IUIEHKaX METAINIMYECKUX HAHOYACTHIL JUIsl 331a4 HAHO- U ONTO3JIEKTPOHUKH.

[Inasmennslii peaktop Ha ocHoBe CBU-meuwm muisi mpoBeAcHHUsS IUIa3MEHHOW OOpabOTKH H
MOIUGUKAIIMA DJIEMEHTOB OINTO- W MHUKPOIIEKTPOHUKU.  VIOHHBIM HMIIJTAaHTEp HAa OCHOBE
UMIIYJIbCHOTO BaKyyMHO-AYyTOBOro paspsja (pazpadorka MHCTUTYTa CHIIBHOTOUHOW 3JEKTPOHUKU
CO PAH, r. Tomck), obecriednBarONINi UMIUTAHTALIMIO MOHOB METAUIOB B TIOJUIONKKH PA3HOTO
BUJA, INpPEAHA3HAYEHHBbIX, B YAaCTHOCTH, JJI1 CO3JaHMs HOBOIO KJjacca ONTHYECKUX Cpef,
coJieprKalllMX HAHOYACTHIIbI METAJLIOB.

VYCTaHOBKM 10 M3MEPEHMIO JMHAMHUYECKHX MAarHUTHBIX M MAarHMTOYIPYTHX IapaMeTpoB
MarHUTOMSTKUX (PeppOMarHeTUKOB, YCTAaHOBKA IO TPOBEICHHIO TEPMOMArHUTHOH 0OpabOTKU
MarHUTOMATKUX (PepPOMarHeTHKOB.

Ha ocHoBanuu norosopa o corpyaamdectse (ot 01 .09.2023) npakTrika MOXET MPOBOIUTHCS
Ha 0a3e HayuHbIX Jlaboparopuit Mucturyra ['eoxumun CO PAHu Upkyrckoro dpunuana Mucturyra
nazeproit ¢puszuku CO PAH, KoTOpbIe pacnoyiararoT CIeayonuM 000pyI0BaHUEM:

VYcraHoBKa Uil ONTHUYECKMX H3MEpPEHUH B 00JacTH BaKyyMHOTo yiabTpaduoiera Ha Oasze
MoHoxpomaTopoB BMP2 (60-400 umM) u MJIP-2 (200-6000 HM) C MHKpPONPOIECCOPHBIM
yIpaBJICHUEM. YCTaHOBKa yKoMIUleKTOBaHa BY® wncrounukamu - [lelirepueBbIMU pa3psIHBIMU
JaMraMu ¢ OkHOM u3 ¢ropucroro maruus (mo 115 um) Hamamatsu (L9841), nist BpeMeHHBIX
M3MEpPEeHUN IpeAHa3HaYeHa UMIYJIbCHAs pPEHTreHoBckas Tpyoka MUPA-2 (miaurenbHOCTH
uMmnynasca 8 Hc, sHeprus B ummynbce 100 KsB). YcraHoBka mo3BOJSE€T U3MEPATH CHEKTPbI
MOTJIOIIEHUS] U BO30YXJEHHs C C perucTpaleil CBeYeHUs 4epe3 CBETOCHUIIbHBII MOHOXpOMAaTOp
MJIP2, ykoMiuiekToBaHHBIM onTHYeckuM (otomoayinem Hamamatsu (H6780) ¢ cuctemoit cuera
($hOTOHOB.

VYcraHoBka Jisi U3MEPEHUM CBEYEHHS OOpa3IloB B 00JACTH BaKyyMHOTO YibTpaduoiiera Ha
6aze mMoHoxpomartopa BM4. Ilpu 3ToM BO30YyXIeHHE CBEYEHHs MPOM3BOIUTCS PEHTIC€HOBCKUM
U3JIy4EHUEM WM BaKYyMHBIM YJIbTPa(UOIETOM pa3psIHbIX KCEHOHOBOM U KpUIITOHOBOM JlamIl.

Cnektpodoromerp Perkin-Elmer Lambda 950, paGoraromuii B nuanazone 180-3000 HM, c
MaKCHMaJIbHbIM CIEKTpaJIbHbIM paspenieHrneM 0,2 HM U IPUCTAaBKH K HEMY.

Cnexrpomerp Perkin-Elmer LS50 mo3Bosnstoniuii ObICTpO U3MEPUTH CIIEKTPHI BO30YXKAECHUS U
CBEUEHUS U 3aTyxaHus cBeueHus. Paspemenne | Hm.

Bce ycTtaHoBkH 000pyJOBaHbI KpHOCTATaMU /711 HU3KOTEMIIEPATYPHBIX U3MEPEHU.

['eneeBplii KkpuoctaT 3amkHyTroro Iukia Janis Research, CCS-100 mqnsa pabGot mpu
TEMIIEPATYPE KUAKOTO T'ENHS.

BricokoTemmiepaTypHble yCTaHOBKM Juisl BbipamuBanus kpucramwioB PEJIMET-8, PEJIMET-
10 u C3BH-20, YBK, a Taxke psjag YCTaHOBOK COOCTBEHHOrO M3TOTOBJIeHHUs. Mmeromasics
JKCIIEpUMEHTaJbHas 0a3a 1O BbIPAIIMBAHUIO KPUCTAUIOB IO3BOJSIET B IIMPOKHUX Ipelenax
BapbUPOBATh YCIOBHSI POCTA.

VYcraHoBKa I ONTHYECKUX M3MEPEHUN B 00JIACTH BaKyyMHOTO yibTpaduoiieTa Ha Oaze
MoHoxpoMaTopoB BMP2 (60-400 wm) u MJIP-2 (200-6000 HM) ¢ MHUKPOIPOIECCOPHBIM
yIpaBIE€HUEM.

VYcranoBka ykomiuiekroBaHa BY ® ncrounukamu - [[edTepueBbIMU paspsiAHbIMU JIAMIIAMH C
okHOM 3 (Qropucroro Maraus (1o 115 um) Hamamatsu (L9841), nns BpeMeHHBIX H3MepeHUit
npeJHa3HaueHa HMMIYJIbCHAs pEeHTreHoBckas Tpyoka MUPA-2 (amutenbHOCTh MMITyibca 8 HC,
sHeprus B umnyisce 100 KaB).
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YcTaHOBKa TO3BOJISIET U3MEPATH CIEKTPHI MOTJIOMIEHUS M BO30YXK/IEHUS C C perucTparuen
CBEUCHMSI 4Ye€pe3 CBETOCWUJIbHBIM MoOHOXpoMartop MJIP2, yKOMIUIEKTOBAHHBI ONTHYECKUM
doromonyinem Hamamatsu (H6780) ¢ cuctemoii cuera (OTOHOB.

YcTaHoBKa JUIsi M3MEPEHHUI cBeYeHHs 00paslioB B 00JIaCTU BaKyyMHOTrO yibTpaduoiiera Ha
6aze monoxpomaropa BM4. Ilpu 3ToM BO30YXICHHE CBEUEHHS MPOU3BOAUTCS PEHTTCHOBCKUM
U3ITy4YEeHUEM WM BaKYyMHbBIM YJIbTPa(UOIETOM pa3psIHbIX KCEHOHOBOM U KPUIITOHOBOM J1amil.

Crnextpodoromerp Perkin-Elmer Lambda 950, pabotaromuii B nuanazone 180-3000 uMm, ¢
MaKCHMaJIbHbIM CHEKTpalIbHBIM paspenienrueM 0,2 HM U IPUCTABKU K HEMY.

Crnexrpomerp Perkin-Elmer LS50 no3Bosstromuii O6ICTpO U3MEPUTH CIIEKTPBI BO30YKICHUS
U CBEUEHHUS U 3aTyxaHus cBeueHus. Paspemenne 1 HM.

Bce ycranoBku 000py10BaHbI KpUOCTATaAMU JJIsi HU3KOTEMIIEPATYPHBIX U3MEPEHUIA.
I'eneeBblii kprocTaT 3amKHyToro nukiaa Janis Research, CCS-100 mus pabGor mpu Temmeparype
KHJIKOTO TN

BricokoTemiiepatypHble yCTaHOBKH 7151 BeipamuBanus kpuctaiioB PEJIMET-8, PEJIMET-
10 u C3BH-20, YBK, a Taxxe psii ycTaHOBOK CcOOCTBEHHOr0  M3roToBieHMs. meromascs
JKCIIEpUMEHTalbHas 0a3a MO BBIPANIMBAHUIO KPUCTAUIOB TIO3BOJISIET B IIMPOKUX Mpeaenax
BapbHUPOBATH YCIOBUS POCTA.

JlokyMeHT cocTaBieH B cooTBeTcTBuHM ¢ TpeboBanusmu PI'OC BO mo HampaBiieHHIO
11.03.04.«DOneKTpoHUKa U HAHOAIEKTPOHUKA» M COTJIACHO IMOJIOKEHHUIO O MPAKTUKE 00YJaOIIHXCs
(mpunsTo Ha 3aceganuu Ydenoro copeta ®I'bOY BO «UT'Y» 22.03.2015, npotokon Ne9)

[Tporpamma cocrtaBiena B cooTBeTcTBHH ¢ TpeboBanusmu OI'OC BO mo HampaBieHUIo
noarotoBku 11.03.04 DnekTpoHUKa U HAHOAJICKTPOHHKA.

Pa3paboruuk:

;:f
/7_‘;(/ 1.¢-M.H. mpodeccop A.A. 'aBpuittok

=

[Tporpamma paccMoOTpeHa Ha 3acelaHuu Kadenpsl 001l 1 IKCIepUMEHTANbHON (PHU3UKH
«26» mapta 2024 r.

[Tporoxon Ne 7 P

3aB. kadeapoii (Z 7/ n.¢.-m.H. aBpuimiok ALA.

Hacmoswas npoecpamma, He modxcem Oblmb 60CHpouzéedena Hu 6 Kakou ¢opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvi-paspabomuuxa npocpammol.
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