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PabGoyass nporpamMma JUCHMIUIMHBI  pa3padoTaHa B  COOTBETCTBHM C  CaMOCTOSITEIILHO
ycraHoBiieHHbIM MI'Y oOpasoBarenbubiM crangaprom (OC MIY) mis peanusyemMbIX OCHOBHBIX
npodecCHOHANBHBIX 00pa30BaTENbHBIX MPOrpaMM  BBICHIETO OOpa30BaHUs [0 HAMPaBICHUIO

MOATOTOBKM mporpamMMbl Maructpatypsl 03.04.02 «Dusznkar.

['ox (roasl) mpuema Ha 00y4YeHHE

ABTOPBI—COCTABHTEJIH:
1. xanz.dus.-mar.Hayk, ngoneHrt, JlesrepoBa Exatepuna AnatonbeBHa, moyacouk MI'Y

PykoBoauTe b MAarucTepcKoi NporpaMmei:
Jloktop ¢wus.-mar. Hayk, axkageMuk PAH TI'.B. TpyOHHUKOB, 1O COBMECTHUTEIHCTBY
3aBeyroIui kadeapoii pusnueckoro pakynprera MI'Y



AHHOTaUHUs K padoyeil nporpaMmMe JHCHHILIHHBI
«IKenepHMeHTAIbHbIE MeTOAbI (PU3HKH KOHIEHCHPOBAHHOI'O COCTOSIHUS

Kypc HampaBiieH Ha U3y4yeHHE OCHOB OJKCIIEPUMEHTAJIbHBIX  METOJ0B  (hU3HMKH

KOHJICHCUPOBAHHOI'O COCTOSIHMS BEINECTBA, BKJIIOYAs YCTPOMCTBO W TIPUHIMIIBI  PabOTHI
HKCTIICPUMCHTAIbHBIX YCTAaHOBOK M J1JaDOpaTOPHOro 0O0OpYJOBaHMUS, HAayuyHbIE OCHOBBI METOJOB,
00JIaCTH MX MPUMEHEHHS B MEKAMCLUUIUIMHAPHBIX (DYHIAMEHTAJIbHBIX U IPHUKIAAHBIX HAay4YHBIX
UCCIIeIOBAHUAX, TEXHUKY IKCIIEPUMEHTA

© N AP

o

11.
12.

13

14.

Pa3jesnibl padoueii nporpaMmmbl

Mecro AMCUMIUIMHBIL B CTPYKTYpe OCHOBHOM mpodeccuoHalibHOM  00pa3oBaTe/IbHON
nporpaMMsl Beicuiero odopazosanus (OITOIT BO).

Bxoausie TpeOoBaHuUs Ui OCBOCHHS AUCHMIUIMHBI (MOYJISA), IPEIBAPUTEIIbHBIC YCIOBHS (TPU
HaJIMYHHN)

PezynbraTel 0OyueHHss MO JAUCHUIUIMHE (MOIYJI0), COOTHECEHHBIE C (hOpMHpYyEeMBIMHU
KOMIICTCHIIMSIMH

®dopmat 00ydeHus.

SI3bIK 00y4YeHHS.

ConepxaHue JUCHUTUIMHBIL.

O0beM JUCHUIUIUHBI

CTpyKTypHpOBaHHOE 110 TeMaM (pasjesiamM) CoJepKaHue AUCUMUILUIMHBL (MOIYJIS) C YKa3aHUEM
OTBEJ/ICHHOI'0 Ha HUX KOJINYECTBA aKaJIEMUYECKHX YaCOB U BUbl YUEOHbBIX 3aHATHIM

Texkylmuii KOHTPOJIb U TPOMEKYTOUHAS ATTECTALUS.

. ®ony oneHounbix cpeacts (POC) miisg OLEHMBAHUS PE3YJbTATOB OOY4YEHHSs 10 JUCLMIUIMHE

(MoyIT10).

[[Ixana olieHUBaHMS.

TunoBbie KOHTPOJBHBIC 3aJaHUS WM MHBIC MaTEpHalIbl Ui NMPOBEACHUS TEKYIIETO KOHTPOJIsS
YyCTICBAa€MOCTH.

. TunoBsie KOHTPOJIBHBIC 3aJlaHus WK HHBIC MaTCpHUalibl JUIA IPOBCIACHUA HpOMeX(YTOqHOﬁ

ATTCCTAllHH.
MaTepHaﬂbHO-TeXHI/I‘{eCKaH 6333, PIH(bOpMaLIHOHHLIe TEXHOJIOTHH, ITPOrpaMMHOE obecrieueHue
4 PIH(bOpMaL[HOHHLIe CIIpaBOYHBIC CUCTEMBI



1. Mecto qucuuniunsl B crpykrype OIIOIT BO

III/IC]_II/II'UIHHa «:‘)KCl'lepHMCHTaJ'leble MCTO/bI Cl)I/I3HKI/I KOHACHCHPOBAHHOI'O COCTOSAHUA»
pCaIU3yEeTCA Ha -OM KYpCE€ B -OM CEMECTPE MAruCTpaTyphbl U BXOJUT B COCTAB Bapl/laTI/IBHOi"l qyacCTH.

2. Bxoanble TpeﬁoBa}mﬂ JJIs1 OCBOCHHS JTHCHHUIIIHHBI (MOIlyJIﬂ), NnpeaBapHTE/JIbHbIC YCJIOBHSA

bazoBbie 3HaHUs B 00J1acTH 0011eH U TeopeTUYecKo PU3UKH B 00bEME KIIACCHYECKUX

YHUBCPCHUTCTCKUX KYPCOB.

3. Pe3yabTarbl 00y4eHHsl 10 AHCHHUILIMHE (MOAYJII0), COOTHECeHHbIe ¢ (POPMHPYEeMbIMH

KOMII€TCHUHUAMH

B pesynbTaTe 0OCBOCHMS JUCHUILIMHBL Y 00y4alOMMXCsl JOIKHbBI ObITh CHOPMHPOBAHBL:

Koa 1 HamMeHOBaHHe

Koa 1 HamMeHOBaHHEe

Pe3yabTarel 00yueHus

KOMIIeTeHIHH HH/IMKATOPA (MHAUKATOPOB)
MOCTHKEHHSI KOMIeTEeHIIHH
MIIK-3 UMIIK-3.2 3HaTh: OCHOBHbIE TEPMHHBI,

CrniocobeH caMOoCTOSATETLHO
(unH) B COCTaBe HAyYHOTO
KOJUIEKTUBA IPUMEHSITh
MaTeMaTUYECKUE METObI IS
uccreIoBaHus (PU3MYECKUX
SBJICHUM M MPOIIECCOB B
obsacti (pyHIAMEHTAILHON U
NPUKJIATHOM s1JIepHOM PU3UKU
IPU pellieHuH 3a1a4

3HaeT OCHOBHBIE
MaTeMaTHYECKNUE METO/IbI,
NpUMEHSIEMbIE ITPU
HCCIIeI0BaHUAX B 00JaCTH
(dyHIaMeHTaIbHOH U
NPUKIIAJHON AACpHON PH3UKH

nmapaMeTpsl H 0COOEHHOCTH
METAJUIOB, AUAJICKTPHKOB,
HOJIYTIPOBOJHUKOB,
MarHUTHBIX BELIECTB.

YMeTh: ONUCHIBAThH
XapaKTEPUCTHKH OCOOBIX
MaTepHuanoB, BO3MOKHbIE
3JIEKTPOMArHUTHbBIE SIBJICHHS B
HUX.

npodeccuoHaTbHOM Bnanets: MeTo1aMu H

JEATECILHOCTH 3HAHUSIMH O METOJax
UCCJIE/IOBAHUS MATEPUAJIOB HA
IpeIMET JIEKTPOMArHUTHBIX
SIBJICHUH B HUX.

2. ®opma 00yuyeHus: OuHasl.

3. SI3bIK 00yUeHHsI: PYCCKHUI.

4. Conep:kanue JUCHHILIHHBI

Yacrs 1.

Tema 1. Beeoenue.

HepCerCTHaﬂ K.ﬂaCCH(bPIKaI.IHﬂ MaTepuajioB W MCTOJOB HX

IMOAXO/HbI.

HCCIICIOBaHUA. AJl bTCPHATHBHBIC

Tema 2. Ocnoguvie puzuveckue eautuHbl U NAAHUPOSAHUE IKCnepUMeHmd.

Temnepatypa u mMeTobl €e¢ n3MepeHus. PenepHbie TOUku. MeTObl MOJydYeHHs U PEryJIMpPOBaHH A
HU3KMX M CBEPXHHU3KHMX TeMmmeparyp. Meroabl Mnoiayd4eHHss U M3MEPEHUsT MAarHUTHOrO MOJIS.




CaepxmnpoBojsmme cojaeHouabl. MnynbcHble mosis. MeToabl MOoMy4eHUsl BBICOKMX JaBJICHUH H
CHJIBHBIX JIe(OpMalnii IPH HU3KUX TEMIIepaTypax. DIEMEHTbl BAKYYMHOH TEXHHUKH.

Tema 3. Hzmepumenvhvie ycmpoicmed.

OcHoBHble Onoku. JlaTuumku, JETEKTOPbI, TpeoOpa3oBaTeI, UYBCTBUTEIbHBIC 3JIEMEHTHI.
CraTvueckue W JUHAMHUYCCKHME TNeEpeaaTO4YHbIC XapakTepucTuku. [lpuniunm oOpatHoil CBs3M.
Moy asaunOHHBIE METO/Ibl. DJIEMEHTbl UMITYJILCHON TEXHUKHU. DIEKTPUUECKUE KaOeIbHbIE TUHUH U
uX xapakrepucTuku. Ilepenada curuanos 1no cseroBogaM. CrieKTpOCKONHs BBICOKOTIO pa3pelieHusl.
BeixoaHsle perucrpupyrome ycrpoicrBa. EcrtecTBeHHble mnpenensl uzMepeHuil. Ilymsr u
¢anyxryanun. O6paboTka pe3yabTaToB u3mepenuii. Knaccudukanus ommoox.

Tema 4. Memannwl, norymemaniol.

OcHoBHbie mapamerpbl. IloBepxHoctn @Depmu. MeToabl KOHTPOJIS YHCTOTHI  METAJJIOB
raJbBaHOMAarHUTHBIMH  METOJaMH. METOABl HMCCIIEIOBAHMS KBAHTOBBIX  OCIUJIISIIMOHHBIX
s dekToB. AkycTuueckas AuarHoctuka. Kajiopumerpuueckue MeTobl.

Tema 5. Iloaynposoonuku u memoosl ux uccied08anusl.

OCHOBHBIC MapaMETPbl, XapaKTEPU3YIOLIHE MOTYNPOBOHHKOBBIC MaTepHalbl. 30HIOBBIC METO/IbI
U3MEPCHUA YACIBbHOIO COIPOTHUBIJICHHSA. BcrnomorarenbHbie oncpanyuu IpH MOHTAXKE O6p331_lOB.
MeTo/ibl M3rOTOBIECHUS OMHYECKHX KOHTAKTOB. becKOHTakTHble MeToJbl. MeToabl pa3/ieibHOro
OIpe/IeJIeHUs] KOHLEHTpAllMi HOCUTENICH 3apsja, KOHILEHTpalMi JOHOPOB M  aKILENTOpPOB,
MOJIBM>KHOCTH HOCHUTENEH 3apsana. HepaBHOBECHBIC MPOLIECCH M METO/IbI U3MEPCHUSI BPEMEH KH3HH
HocuTene 3apsaa. ONTHYECKHME METOAbl HCCIEAOBAHMS. DIEMEHTbl MHPPAKPACHON TEXHHUKH.
OcHoBHBIE 00JIACTH TPUMEHEHHS [TOJIYIIPOBOIHUKOB.

Tema 6. [{usnekmpuru u cecHemoNeKmpuKu.

W3mepenne  AMINEKTPUYECKOM  NPOHULIAEMOCTH B pa3iMuYHbIX  JUana3oHax  4acToT.
Jluosektpudeckue MOTEpU U JUAIIEKTpuueckas penakcauus. KomruiekcHas JudJIeKTpuyeckast
IPOHHUIIAEMOCTb. MeTOoAMKa W3MEpPeHUH JUAJIEKTPUYECKUX [apaMeTpoOB C Y4YEeTOM 3aMETHOMN
nposoauMocTH. HaboieHne cerneToaeKTpu4ecKuX J0MEHOB M MeTyin ructepesuca. CrioHTaHHas
nojspu3anus.  DKBUBAJICHTHBIC  CXEMBl  NBE30INCKTPHUCCKUX MU MHUPOIICKTPUUECCKUX
npeodpa3zoBaTeieH.

Tema 7. Macnummusie éewjecmea u MazHUmMHble UsMepeHUsl.

OCHOBHBIC METO/IbI HMCCIICIOBAaHMSI MArHUTHBIX CBOWCTB BCIICCTB. YCTPONCTBA W TPHUHIUIIBI
ﬂCﬁCTBHﬂ pa3J'lI/ILlelX MaFHHTOMCTPOB. I/IH}lyKI_lPIOHHbIe MCTO/bI. MCTO}lbl UCCIICOJOBAHUA
ci1abOMarHUTHBIX BelecTB. OCHOBHBIE METOJbl M3MEpPEeHUss MarHUTOoCTpukimMu. MccnemoBaHus
MarHUTHOM aHU30TPONUH eppoOMarHUTHBIX BemecTB. Helirponorpadus.

Tema 8. CeepxnpoeoOHuKuU.

OcHoBHblE mapameTpbl. MeToabl HCCIEIOBaHMS TPAHCHOPTHBIX M TEIUIOBBIX  CBOMCTB.
Kpurtnueckue nons u toku. IIpomexxyrounoe cocrostuue. I'myOnHa MpPOHUKHOBEHHSI MarHMTHOIO
nons. Meroabl onpeaeneHus sHepretudeckoil menu. TyHHenbHas crnekTpockomnus. OCHOBBI
paboTBI CBEPXIIPOBOISIINX KBAHTOBBIX HHTEPHEPOMETPOB.

7. O0beM JUCHHUIIIHHBI

Tpynoem 00beM yueOHO# Harpy3Kku B aK. 4acax

HA3BAHUE JUCLHUITJINHBI
KOCTb




B B TOM 4YHCJIE ay/l.3aHATUI
3a4ETHbI Camoct
X VY4yeOH | OATENbH
Obmas | Obmas
eAMHULIA Ce o- as
Tpynoe | ayauto | Jle
X MH | mpakTH | padoTa
MKOCTb | pHas | KII
. | Hap | 4eckue | CTYACHT
Harpy3 | Wi
OB | 3aHATH OB
Ka
s
DKCIEpUMEHTAIbHBIC METO/IbI
(bU3MKHU KOH/ICHCUPOBAHHOTO 2 72 34 17 | 17 38
COCTOSIHUS
8. CrpykTypupoBanHoe mno temMaM (pa3aejaM) cojep:KaHHe JHCHHIUVIMHBI (MOIYJIs)

€ YKa3aHMeM OTBEeJIEHHOIr0 Ha HHUX KOJHMYeCTBA aKaJeMHYeCKHMX 4YacoB H BHAbI Y4eOHBIX
3aHATHH

U3yyeHue kypca «IKCHEPUMEHTAIBHBIC METO/bI (PU3UKH KOHJACHCHPOBAHHOTO COCTOSHHS»
BKJIIOYAET B ce0s JICKUUH, HA KOTOPBIX PACCMATPHBAETCS TEOPETHYECKOE COJEpPKAHUE Kypca;
CEMHUHAPCKHUE 3aHATHUS, MPEeJIyCMaTPUBAIOLIKE YIIyOJIeHHOE U3yueHHe M O0OCYKIACHHE BOIPOCOB,
0003HAYEHHBIX B TEMax AMCLUIUIMHBI; CAMOCTOSTEIbHYIO paboTy, 3aKIF0YAIONIYIOCsS B ITOJITOTOBKE
K JICKIIMOHHBIM U CEMHHApCKHUM 3aHATHAM. TeMbl, pacCMaTpUBacMble Ha JICKIMAX M W3ydaeMbIe
CaMOCTOSITEJIbHO, 3aKPEIUISIOTCS Ha CEMHHAPCKUX 3aHSATHSX, [0 BONPOCAM, BbI3bIBAIOLIHM
3aTPYIAHEHHS, IPOBOIATCS KOHCYJIbTAIMH.

Buabl yueOHOM HATPY3KH M UX
TPYA0EMKOCTh, YacChbl
Dopma
TeKyero
Ca Y
Ne Vaed KOHTPOJIsA
TeM HEOHO= | MO |y opeBaemocTH 1
bl Be 1lc NPAKTHHE | CT |\ omeskyTOUHO
er ¢ crue ot aTTecTaluu
o | €K | M | saHATHA | Te
qg | I | HH (smadoparto | Jab
co | W | @P | puble wan | Ha
s | W | bl | mpakTHYe | s
CKHe pa
3aHATHA) | 00
Ta
1 Brenenne 8 | 2| 2 4 13
OcHoBHbIE pu3nUECKUe 2 | 2 4
2 BCJIMUMHBI U TJIAHUPOBAHUE 8 13
HKCIIEPUMEHTA
3 W3meputenbHbie yCTpOiCTBa 8 | 2|2 4 13
4 MeTaibl, MOJIyMETaIIbI 8 | 2|2 4 13
[TosynpoBOIHUKH U METO/BI UX -
5 yIp Ji i 8 2 2 Il3, KP
UCCIIEI0BAHUS




6 cérneronsextpun 8% ]2 ’ A3
7| Nanwmie wepems | 8| 0| ) 3
8 CBepXIMpoOBOAHUKH 2033 6 13, KP
[IpomexxyTouHas arTecTanus 4 - 3auer
HUTOI'O: 72 |17 | 17 38

J13- nomamnee 3aganue, On- onpoc, KP- kouTponbHas padora, T- TecTupoBanue
9. Texkymmii KOHTPOJIb M TPOMEKYTOYHASA aTTECTAlUSA.

TCKyI.IlI/Iﬁ KOHTPOJIb mo JUCHHUITIIINHC ((3KCI'IepHMCHTaJHwaIC MCTO/1bI (1)H3PIKH
KOHACHCHUPOBAHHOI'O COCTOAHHUA» OCYIICCTBIIACTCA Ha JICKHHUAX W CCMHHAPCKHUX 3aHATHAX H
3aKJIIOYa€TCA B OLICHKE AKTUBHOCTH M Ka4de€CTBa Y4YacCTUsA B OIIpoCax H cobeceloBaHUAX T10
np06nemaM, U3YyYacMbIX B paMKaX TEM JICKIIMOHHBIX 3aHHTHﬁ, APTYMECHTHPOBAHHOCTH ITO3HUIIHH;
OLICHUBACTCs IIUPOTA UCITOJIB3YEMBIX TCOPCTUUYCCKUX 3HAHM.

HpOMC)KyTO'-IHaﬂ arrecraigus 10 JUCHHIIJIMHC ((:‘)KCHCpPIMeHTa.HLHbIC MCTO/IbI (131/131111([/1
KOHACHCHUPOBAHHOI'O COCTOAHUA» ITPOBOJUTCS B (bopMe 3a4yeTa B BUJE MUCbMEHHOM pa60T1>1.

10. PDona ouenHounbix cpeacrs (POC) a8 oOUEHHWBAHHUSA Pe3yJbTATOB O00y4YeHUs
MO AMCUMILIHHE (MOAYJIIO).

l'[epequb OILICHOYHBIX CPCACTB, NMPUMCHACMBIX Ha KaXXJIO0M JTari¢ MpPOBCACHHUS TCKYILICTO
KOHTPOJIA U HpOMC)Ker‘-IHOﬁ ATTCCTALUM MO0 JUCHUIIIIMHE, NPEACTABJICHBI B Tabnuie

IIpencrapienue
Kpartkas xapakTepuCcTHKa OLICHOYHOTO CPE/ICTBA OLICHOYHOT O
cpeactsa B GoHzae

HaumenoBanue
OIICHOYHOTI'O Cpe/ICTBa

OueHoYHbIE CPEICTBA TEKYLIEr0 KOHTPOJIsS

CpeacTBo KOHTPOJIS, OPraHN30BAHHOE KaK [TepeyeHs Tem,
Tematnueckuii onpoc | cnenuanbHas Oecea Mo TeMaTUKE MPEAbIAYIIEH U3y4yacMbIX B
(B hopme OTBETOB HA | JIEKIIMM U PACCUUTAHHOE HA BBIICHEHUE 00beMa pamkax
BOIIPOCHI) M KayecTBa 3HaHWii, YCBOCHHBIX 00y4aroIUMHCs JMCLUTUTHHBI
110 ONpe/IeIICHHOMY pa3zieny, TeMe, mpodieme.
CpeacTBO KOHTPOJIS, OPraHU30BAaHHOE KaK [Tepeuens Tem,
cBoOo1Has Oecena, AUCKYCCUs IO TEMATHKE U3y4aeMbIX B
CoGeceopantie U3y4aeMOi IUCLIUIUIUHBI, paccuMTaHHOE Ha pamKax
BBIICHEHHE 00beMa 3HaHHUH 00ydaromerocs mno JMCLUTUTHHBI

(B popme Oecepl,

BCEM M3YUCHHBIM pa3jiesiaM, TeMaM; CBOOOIHOTO
JIUCKYCCHUH 110 TEME) Y1 p ’ ’

UCIIOJIb30BAHUSI TEPMUHOIOTUH IS
apryMEHTHPOBAHHOI'O BhIPAKEHUSI COOCTBEHHON
TIO3HILIMH.

CpeacTBo KOHTPOJIS, MO3BOJIAIOIIEE MOTYUUTh O06pasiel TeCTOB
TectupoBanue OLICHKY YpOBHS (JaKTUYECKHX 3HAHUN
acrypaHTa 10 U3y4eHHOH Teme.

OueHoYHbIe CPEACTBA MPOMEKYTOYHOMH ATTECTALMH

CpeﬂCTBO, ITO3BOJIAOIICC OLICHUTD Hepequb BOIIPOCOB

[Tucemennas padota
c(hOpPMUPOBAHHOCTh CHCTEMATHUECKHX




HpeﬂCTaBHeHHﬁ 0 METOJIaX HAY4YHO-
HCCIICA0BATEIBLCKOM AEATEIbHOCTH.

CpC}lCTBO, TMMO3BOJIAKOIICC IMTOJTYUHUTH

TpeboBanust k

IKCIIEPTHYIO OLICHKY 3HAaHUM, YMEHUN U HOPSAAKY
CobecenoBanue HaBBIKOB 110 JI/Isl OLICHUBAHUS M aHAJIN3A IpOBE/ICHUS
pa3nMuHBIX (PAKTOB M SBJIECHHI B CBOCH cobece0BaHUA
npogeccnoHanbHOM 061acTu.
11.  Illxana oneHHBaHHS.
IL1anupyembie Kpurepun oueHHBaHHs pe3yJibTAaTOB 00y4eHHUsl
pe3yJbTaThl 2/ 3/ 4/ 5/
o0y4eHust He 324TeHO 3a4YTEHO 324TEHO 3aureHo
3HATD: OrcyrerBue B nenom B VYeneunsie u
OCHOBHBIC 3HaHUH yCIICIIHbIE, HO 1IEJIOM YCIICIIHO | CUCTEMAaTUYeCKHe
TEPMHHBI, OCHOBHBIX HE e, HO 3HaHHUS OCHOBHBIX
napaMeTpbl 1 TEPMHHOB, CHUCTEMATHYECKHU | coAepiKallee TEPMHUHOB,
0COOEHHOCTH napameTpoB U € 3HaHMS OT/e/IbHBIE napameTpoB U
METaJlIoB, ocobeHHocTeH OCHOBHBIX npooessl 0coOeHHOCTEH
JIMDJIEKTPUKOB, | METAJIJIOB, TEPMHMHOB, 3HaHUsA METAaJIIOB,
MOJYNPOBOAHUK | AUIIEKTPUKOB, | IapaMETPOB U OCHOBHBIX JUDIIEKTPUKOB,
OB, MArHUTHBIX | IOJYIIPOBOJHUK | OCOOEHHOCTEH TEPMUHOB, HOJTYIIPOBOJHUKO
BEILIECTB OB, MATHUTHBIX | METAJUIOB, rapameTpoB U B, MAarHUTHBIX
BCIIICCTB JMIJIEKTPUKOB, | 0COOEHHOCTEH BCIIIECTB
MOJIYIIPOBOJHUK | METAJJIOB,
OB, MArHUTHBIX | JAUIJIEKTPUKOB,
BEILIECTB HOJTYIPOBOJHHK
OB, MarHUTHBIX
BCIIICCTB
YMETHh: OtcyrcrBHE B nenom B Yeneunoe u
OIUCBIBATH yMeHus yCIIEIIHOe, HO LIEJIOM YCIIEIIHO | CHCTEMAaTUYeCKOoe
XapaKTEpUCTHK | OMMCHIBAThH HE e, HO yMeHHue
1 0COOBIX XapaKTEPUCTHKN | CUCTEMAaTUYECKO | COAEpKallee OINHCHIBATh
MaTepHUaoB, 0CcOo0BIX € YMEHHUE OT/JENIbHbIE XapaKTEPUCTUKH
BO3MOXHbIE MaTepHaoB, OIHUCHIBATH npooebl 0C00BIX
JICKTPOMArHUT | BO3MOKHBIC XapaKTEPUCTHKH | YMEHHE MaTepUasoB,
HBIC SIBICHUS B | 2JIGKTPOMArHuTH | 0COOBIX OINHCHIBATh BO3MOKHBIC
HHUX bI€ SIBJICHUS B MaTepuaios, XapaKTEPUCTUKH | HIEKTPOMArHUTH
HHUX BO3MOMKHbIE 0C00BIX bl€ SIBJICHUS B HUX
JIEKTPOMAarHuT | MaTepHalioB,
HBIC SIBJICHUS B | BO3MOXKHBIC
HUX JIEKTPOMArHUT
HbIE SIBIICHUS B
HHUX
BJIAJIETD: OtcytcrBue/ppa | B nenom B Ycnemnoe u
METOJaMH U IMEHTapHOe yCIIELIHOE, HO LIEJIOM YCIEIIHO | CUCTEMATHYECKOe
3HAHUSIMH O BJIaJICHUE HE e, HO BJIaJICHUE
MeTo/1ax METO/IaMH H CHCTEMaTHUYEeCKO | coAepiKallee METO/IaMH H
WCCIICIOBAHMS | 3HAHUSIMH O € BJIaJICHUE OT/IC/IbHBIC 3HAHHUSMH O

8




MarepualioB Ha
npeaMer
ICKTPOMArHUT
HbIX SIBJICHUH B
HHUX

MeTO/1aX
HCCIIeIOBAHUS
MaTepHasioB Ha
npeamer
JIEKTPOMArHUTH
BIX SIBJICHUM B
HHUX

METOJIaMU U
3HAaHUSIMH O
METoAax
HCCJIEOBAHUS
MaTepualioB Ha
npeaMer
3JICKTPOMAarHUT
HBIX SIBJICHUH B
HHUX

npooestbl
BJIaJICHUE
METOJaMH U
3HAHUSAMHU O
MeTO0/1ax
HCCJIeIOBaHUS
MaTepHasioB Ha
npeaMer
IEKTPOMArHUT
HBIX SIBJICHUH B
HHUX

MeTO0/1ax
HCCJIeIOBaHUS
MaTepHUaIoB Ha
npeaMer
JIEKTPOMarHuTH
BIX SIBJICHUU B
HHUX

12. TunoBbie KOHTPOJIbHBIEC 3a/ITaHUA HJIH HHbBIC MaTepHa/ibl JJId NPOBCACHHA TEKYyLUEro

KOHTPOJIsI YCIIEBAEMOCTH.

Mamepua.rzbl MEeKyu{e2co0 KOHmpOoJa ycnesaemocmu o6yualou4uxc;1

KoHTpoibHbIe padoThl

Ne Tema 3a1anus Hees
KP1 3mepeHus U cpejicTBa U3MEPEHUM 6
KP2 MarsHuTHbI€ BEIIECTBA U MATHUTHBIC U3MEPECHUS 14

I[Tpumep 3agaHuii 1151 KOHTPOJIBbHOM padoThl 1
1. Ocnoevt memponocuu

1.1. Yuenue o0 H3MCPCHUAX, METOHAAaX H CpPCIACTBAX oOecrieyeHus HX CIAMHCTBA, criocobax

JOCTHKCHUA Tpe6yeM0ﬁ TOYHOCTH Ha3bIBaCTCA. ..

1. l'ocynapcTBeHHOM cucTeMoit obecrieueHus eaunctea nuamepenuii (I'CH);
2. KBAJIUMETPHEIL;

3. crangapTu3anuei;

4. METpOJIOTHEH.

1.2. ITo cnocoOy HaxoxkACHUS 3HAUECHUSI U3MEPSIEMON BEJTMUUHBI U3MEPEHUS

pa3ziesior. ..

1. oTHOKpaTHBIE 1 MHOTOKpaTHBIE;
2. CTaTHYECKUE U THHAMHYECKHUE;

3. abCOIOTHBIE U OTHOCHUTEJILHEIE
4. nnpsiMble, KOCBEHHBIE, COBOKYITHbIE, COBMECTHBIE.

2. Ilocpewnocmu uzmepenuii
2.1. IlpuBeaenHoM norpemHocTbo cpeacts usmepenuit (CH) ssnsercs:
1. oTHOWIEHHE Mpeelta Jonyckaemoit norpemHocTd CH K 3Ha4eHU10

U3MepPAEMON BEJIMYUHBI B Y0;
2. oTHOIIEHHE TpeaeabHOM norpemHoctn CU kK HopMupyrOIEMy

3HA4YEHUIO B %;

3. OTHOLIEHUE IMOrp€IIHOCTH CPEACTBA ITOBEPKHU K IOTPEIIHOCTH JaHHOT'O

CH;

4. abCoOTHOE 3HAYCHHUE Tpe/iena AOMyCKaeMOM MOTPEITHOCTH.
2.2. Ilo cnocoOy BelpakeHUsI TOTPEIIHOCTH CPEACTB U3MEPEHUI MOTYT ObITb. ..

1. cnyyaitneie;

2. CUCTCMATHYCCKHE,




3. abCOJIFOTHBIE;

4. rpyOsie.

3. Cpeocmea uzmeperuil u 0opabomka pe3yibmamos usmepeHul

3.1. [1o Ha3HaYeHMIO CPEACTBA U3MEPEHHUI NTOAPA3ALISAIOT Ha...

1. stanon;

2. U3MEpUTEIIBbHBIH TprodOp;

3. pabouee;

4. oOpasioBoe.

3.2. TexHHUYECKUE XapaKTEPUCTHKH, OTIMCHIBAIOIINE CBOMCTBA CPE/ICTB U3MEPEHUIA
¥ OKa3bIBAIOIIME BIUSHUC HA PE3yIbTaThl M HAa MOTPEIIHOCTH U3MEPCHHUIA,
Ha3bIBACTCH. ..

1. METPOJIOrHYECKMMH XapaKTePUCTUKAMU;

2. METPOJIOTHYECKUMH HOPMaMH;

3. AMHAMMUYECKUMHU XapaKTePHUCTHKAMH;

4. HOPMATUBHO-TEXHUYECKUMU TPEOOBAHUSAMH.

IIpumep 3aaanuii V11 KOHTPOJILHOH PadoThI 2
OTBeTUTH HAa BOIPOCHI
Kareropus 3HaTh:
- Kakue uzmepurensubie npruOOpbl HCIOIB3YIOTCS UIsl U3MEPEHUsI U3BMEHEHUsI MarHUTHOTO 1OTOKa?
- Onmcarp aJropuT™M IOJYYEHHUS M3MEPHUTEIbHON HMHGPOpMAMU AN ONpEACTICHHUS BEIUYHHBI
MaKCHUMaJIbHOTO 3JHEPreTHMYECKOro IMPOM3BEACHUS MAarHUTOTBEPAOrOo MaTepHala C TOMOIIbIO
o0beKTa uccne1oBaHus Kyouueckon hopmsl.
Kareropusi ymers:
- OOBACHUTH BO3MOKHBIE IPUUMHBI MArHUTHOT'O CTAPEHUS TIOCTOSTHHOTO MarHUTa, UCIIOIb3YEMOT0
B MarHUTHO# cucTeMe ¢ pabouei TOUKOH B pailOHE MAKCUMAIBHOTO YHEPTeTUYECKOTO
npoussenenus (BH)max.
- ChopmupoBath cxeMy Ui HU3MEpPEHHS [POHHUIIAEMOCTH BO3pacTaHUs W YObIBaHUS OOBEKTa
UCCIIEIOBAHMS U3 MATHUTOMSATKOTO ()epPOMArHUTHOrO MaTepHaa.

13. TunoBbie KOHTPOJbHbIE 3aJaHUSA MJIM HHbIe MaTepHAJbl [Jsi  NPOBeICHHUsI
NMPOMEKYTOYHOH aTTeCTAlHH.
3aueT npoBoaAUTCS B (OpME MUCHbMEHHON padOTHI.

Mamepuanst npomesxicymounoit ammecmayuu o6yuarouiuxca
Bomnpocsl k 3auery:

1. IlepexpectHas kinaccupukanus MaTepuaioB U METOJIOB MX HCCIEJI0BaHHs. AJIbTEPHATHBHbIC
TIOJIXOJIBI.

2. Temmeparypa u METOAbl €€ H3MEpeHHs. PenepHbie TOYkH. MeTOAbl TONyYCHHUS W

peryJiIupoBaHus HU3KUX U CBEPXHU3KHX TEMIIEpPATyp.

Merojpl MoydeHUsT M HM3MEpPEHHs MarHUTHOro rmouis. CBepXIpOBOJAILIME COJCHOUIbI.

WmmynbcHbIE MO,

MeTo/1bl TOTYYCHHS BBICOKUX JAABJICHHH U CUJIBHBIX JAe(OpMalnii MPH HU3KUX TEMIIEpaTypax.

DJIEMEHTBI BAKYYMHOM TEXHHUKHU.

OcHOBHBIE TapaMeTphbl, XapaKTEPH3YIOLIHE MOJYITPOBOJIHUKOBbIE MaTEPHUAIIbI.

MeTo/1bl HCClIeIOBaHHUS METAIITIOB, MOJTYIIPOBOHUKOB.

MeToabl H3MEpEHHs BPEMEH KM3HH HOCUTEIIEH 3apsa.

Tumne! 1eTeKTOpOB.

98]
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10.

11.
12.
13.

CerHerosIeKTpUKH U TbE30JIEKTPUKH. XapaKTepUCTUKU M CBOWCTBA. [lOIspU30BaHHOCTH U
JMAJICKTPUYECKast MPOHUIIAEMOCTb.

OCHOBHbBIE METOALI UCCJIENOBAHUS MArHUTHBIX CBOMCTB BCIIICCTB.

OCHOBHbBIE METO/1bI HEUTPOHOTPAapHH B UCCIICAOBAHHH KOHJICHCUPOBAHHOTO COCTOSIHHUSL.
CBepXIpoOBOIHUKU. XapaKTEPUCTUKA, TEOPUH, OOBACHSIOIINE CBEPXITPOBOIUMOCTD.

Bonpoce! K 3a4ery no aucuuiinne “Meroabl HeliTpoHorpadun”, nojapasjes1 Kypea

«IKCnepuMeHTAJbHbIE MeTO/Ibl (DU3HKH KOHJIEHCHPOBAHHOIO COCTOSIHMSI

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

HeiiTpoHn u ero cpoiicrBa. ManorabapuTHble HCTOYHUKH HEHTPOHOB M MCTOYHUKH HEHTPOHOB
Ha OCHOBE PCaKILIUHU JCIICHUSI.

HcTouHuku HEHTPOHOB Ha OCHOBE YCKOpUTENeH dvacTull (peakuuu cuHTe3a, (OTOsIEPHOI
peaki U, UCTIAPUTEIILHON peaKiim).

3ame/ieHHe HEHTpPOHOB. MMNyIbCHBIH M HENPEpPBIBHBIH peXUM padOThl HEHTPOHHOTO
MCTOYHHMKA. MeTos BpeMeHH npoJieTa.

Komnumanus HEHTPOHHBIX MYYKOB. 3€pKajlbHbIE HEMTPOHOBObI, H30THYTbIE HEHTPOHOBO/IBI,
UX CBOMCTBA.

MexaHn4yeckue CeneKTopbl CKOPOCTEH M MpephIBaTe/Id HEUTPOHHOTO Nydka. Kpucramiueckue
(GUIBTPBI © MOHOXPOMATOPBI.

SlnepHble peaklUUH, UCHOIb3YEMbIE /IS PErHCTPALMU TEIUIOBBLIX HEHTPOHOB. TpeboBaHus K
JNETEKTOpaM TeIIOBbIX HEUTPOHOB. CHUHTHIUISALIMOHHBIE J€TEKTOPBI.

["a30BbIi NIPONOPLMOHAIIBHBIN JIETEKTOpP, €ro aMIUIMTyAHas XapakTrepucTuka. [lo3unmoHHO-
YYBCTBUTEJIbHBIC JCTEKTOPBI.

B3aumoneicTBue  TEIUIOBBIX ~ HEHTPOHOB € BELIECTBOM. Ceuenne  paccesHus
(muddepenuuanpHoe, ABaxAbl U depeHuranbHoe, IMOJIHOE) M IOorjomeHus. SaepHoe u
MarHUTHOE paccessHue HeUTPOHOB, Gpopm dakTop.

[IceBnonorenunan ®epmu. KorepeHTHas M HEKOTEpEHTHas [UIMHA PACCEsSHHsA, CCUCHHE
KOI€pEeHTHOTO M HEKOTEPEHTHOTO PACCEsHUs, I[IOJIHOE CEYECHHE pACCEsIHMs, CIIHMHOBas
HEKOT€PEHTHOCTD.

[Tapuas koppensiquonHas GyHKUUS U aBTOKOPPEISAMOHHAS (PYHKIIHS, UX CBSI3b C KOI'€PEHTHBIM
M HEKOTE€PEHTHBIM ceueHreM paccessHus. @opmyiia Ban XoBa /115 3akoHa paccesHusl.
JluddepeHunanbHoe CEYCHHE YNMPYToro KOTEPEHTHOTO paccesHusi Ha Kpuctamie. Dopmyna
Bynbda-bparra. ®axrop [lebas-Bannepa. @Dopmyna HMHTErpajbHOM  MHTEHCHUBHOCTH
AU(PPAKIUOHHBIX TUKOB /Il MOHO- U ITOJIMKPUCTAILIOB.

DKCIEPUMEHTATbHBIE METO/Abl HEHTPOHHOW AM(PAKIMM HAa CTAMOHAPHBIX M HMMITYJIBCHBIX
MCTOYHUKAX HEHTPOHOB, UX OCOOCHHOCTH.

[Tapnas paauaibHas GyHKIMs pacnpejieieHus aToMoB B BemecTe g(r). [TonHbli cTpyKTYpHbIH
(axTop u1s amopgHOro BemecTBa (>KUIKOCTH), €ro 0COOEHHOCTH, CBS3b C g(T).

CriekTpoMeTphl Ul MCCIICAOBAHUS CTPYKTYpbl aMOpP(HBIX TBEpABIX TEI M KUIAKOCTEH,
0COOEHHOCTH MOCTAHOBKHU YKCIEPUMEHTA, ITOIPABKU K IKCIEPUMEHTATbHBIM JaHHbBIM.

[Tonuplid CTPYKTYpHBIH (PaKTOp A8 MHOTOKOMIIOHEHTHBIX aMOP(HBIX U KHJIKHUX CHCTEM.
dopmanzm Padepa-3aiimana. Popmanusm bxarus-TopHToHa.

ManoyrinoBoe paccesHue HelTpoHoB. Dopmyna [lebas. Ilonarue koHTpacTta, BapHauus
KoHTpacta. IlocTaHOBKa “KCIEpUMEHTa Ha HENPEPBIBHBIX M HMMIIYJIbCHBIX HMCTOYHHMKAX
HEHUTPOHOB.

MaioyriioBoe paccesnue HeWTpoHOB. [Ipubmmkenune ogHopoaHbIx yacTull. [loHsTHE paguyca
uHepiyu. [Ipubnmxenne ['mube.

ManoyrioBoe paccesuue HelTpoHoB. Paccesnue Bnepen. Musapuant Ilopoga. Cnyuait
cheprueckd CUMMETPUYHOM YaCTHIIbI.

OcHOBHBIE TNPHUHLMIBI HEHUTPOHHOH peduiekromerpuu. KorpduuueHT mnpenomiieHUs W
OTpPaXXCHMSI, TTOJIHOC BHEILIHEE OTPAKEHUE.

Heititponnast peduexroMmerpus, cily4al TOHKOHM IUIOCKONApAUIEIbHOM IUIEHKH. YCIOBHE
unreppepenu. Kospduunenrsr penens, METo ONTUYECKOW MATPHILbI.
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21.

22.

23.

24.

25.

26.

27.
28.

29.

30.
31.

32.

33.

14.

HeiitponHas peduiekroMeTpus, Ciy4ail IIepoXoBaThIX MOBEpXHOCTEH. MoauduIpoBaHHbIE
ko3 puumentsr  PpeHens, BIMSAHME I[IEPOXOBATOCTH TOBEPXHOCTH Ha KOd(PPUIMEHT
oTpakeHHsl. BiusiHue NOrIoMEeH s U HEKOTEPEHTHOTO PacCesHUS Ha OTPAKEHUE HEUTPOHOB.
MaruutHas pedieKkToMeTpusi. ¥ CTPOMCTBO HEUTPOHHBIX PEPIIEKTOMETPOB.

Heynpyroe KorepeHTHOe paccesHHe HEHWTpOHOB. JIBaxbl audQepeHInalIbHoe CeueHHe
paccesiHus B OAHO(DOHOHHOM NMpUOIMKeHUH. JIMHAMUYECKUN CTPYKTYpHBIN (hakTop.
TpexocHbIN KPUCTAUIMYECKUN CHEKTPOMETP Uit MCCIIE0BAHUS HEYNPYroro KOrepeHTHOIro
paccesiHusi. MeTopl CKaHUPOBaHUS O0OPATHOTO MPOCTPAHCTBA — METOJ MOCTOSHHOTO Q, METOJ
TIOCTOSTHHOTO (.

Heynpyroe HEKOrepeHTHOE paccesiHHEe HEHTpPOHOB. MDYHKIHSA TJIOTHOCTH (DOHOHHBIX
coctostHUU. JIBaxkael auddepeHnnanbHoe CeYeHUe HEYNpPyroro HEKOr€pPEeHTHOIO pPacCestHUs
HEUTPOHOB, 00001IEHHAS TUIOTHOCTH (POHOHHBIX COCTOSHUMN.

HexorepenTHoe npuOmmkeHue. BpemsanponeTHble CHEKTPOMETPbl MNpsAMONW H  00paTHOM
TEOMETPHUH JJIs UCCIIEIOBAaHHS HEYTIPYTOr0 HEKOTEPEHTHOTO PACCESHUS HEHTPOHOB.
KBasuynpyroe paccessuue HeHTpoHOB. Moens npbikKoBOH Au(dy3uH, 3aKOH pacCestHUSL.
KBaszuynpyroe paccesnue HeMTpoHOB. Mojienb BpamiareabHoi auddy3uu, 3aKOH paccesHus,
YIPYTUid HEKOTePEHTHBIN CTPYKTYpHBIH (hakTop.

CriekTpOMETpBl Ul MCCIIEOBAHUST KBAa3HYNPYroro paccessHus HEHTPOHOB, MX OCOOECHHOCTH.
DHEPreTHIeCcKoe pa3pelieHHe CIEKTPOMETPOB.

[Tonsipu3oBaHHbIE HEUTPOHBI, MOJISPU3ALIMOHHBIE 3epKaia U QUILTPHI.

[Tosisipu30BaHHBIE HEUTPOHBI, TUIIBI TOJISPU3ALMHA HEUTPOHHOTO Iy4Ka, MPELECCHs] MarHUTHBIX
MOMEHTOB  MOJSPU30BAHHBIX HEHTPOHOB BO  BHCIIHEM MAarHUTHOM TMOJE, Clydai
MOHOXPOMATHYECKOIO M IMOJIMXPOMATHYECKOr0 HEHUTpOHHOro myuka. Iddekt Beayuero
MarHUTHOTO MoJjsl. AgquadaTuyeckoe U MrHOBEHHOE U3MEHEHHE BHEITHEr0 MarHUTHOTO TOJIS.
YcTpoiicTBa A MOBOPOTA CIIMHA HEHTPOHOB, M-KaTymika Meseu, m/2-kaTymika Me3eu, CriuH-
¢munnep Kopueesa. [ToctaHOBKa 9KCIEpUMEHTA C MOJIIPU30BAHHBIMU HEHTPOHAMH.

D¢ dexT HEUTPOHHOT O CIIMHOBOI'O 7Xa, CIMHOBOE HXO IPH HEYIIPYTOM PAacCEsIHUU HEUTPOHOB.

MarepunaibHo-TexHuuyeckass 0a3a, HHGOpPMALHOHHBIE TEXHOJOIHH, IPOrpaMMHOe

odecrnevyeHue u HH(I)OpMaIIHOHHble CIIpaBOYHbIC¢ CHCTEMbI

OcHoBHas auTeparypa

1. CyposueB H. B. CnekTpockonusi KOHIEHCHPOBaHHBIX cpea: yuel. mocodbue / HoBocub. roc.
yH-T. HoBocubupck, 2010. 237 c. JlononHuTenbHas nuTeparypa

2. 3.10.bekkep. Cnexrpockonusi. M.: Texnocdepa, 2009.

3. E.B.Uynpynos, A.®.Xoxnos, M.A.®anyees. OcHoBbl kpuctaiuiorpaduu. M.: OusmaTiur,
2006.

4. TO.I1.Connues. Hanorexnonoruu u cneuuanbubic MaTepuaisl. CI16.: Xumusaar, 2007.

E.B. Kyuuc. 'anpBanomaruutsie 3¢ (eKTsl 1 METOIbI UX HccienoBanus. Mocksa, Paguo u

cBs13b, 1990.

6. II. bnax. JIx.B. OproH. MeTojibl U3MEPEHHIT NEKTPHUYECKUX CBOMCTB MOJYINPOBOAHHKOB.
"3apybexnas paauosnektponuka', 1981 (N1,2).

7. H.b. bpauar, C.M. UyauHOoB. DKCHEPUMEHTAIbHBIE  METOJbl  HMCCIIEIOBAHUS
IHEPreTUYECKUX CIIEKTPOB JJIEKTPOHOB U (POHOHOB B MeTayuiax ((pusnueckue OCHOBBI).
Mocksa, MI'Y, 1983.

8. B.U. Yeuepnuko. Maruutusie u3mepenusi. Mocksa, MI'Y, 1969.

9. A. Bapone, JIxk. [Tarepro. Dddexr Jxo3edcona. dusuka u npumeHeHus (1ep. ¢ aHrIL. Mo
pen. JL.I'. Acnamaszosa u z1p.). Mocksa, Mup, 1984.

10. A.I1. CenuenkoB. Texuuka ¢puzndeckoro skcrepumerTa. Mocksa, DHeprus, 1983.

11. JLHU. Cnabkuit. Metoasl um npuOOpbl NpeaeibHBIX H3MEPEHUH B SKCIEPUMEHTAIBHON
¢usuxe. Mocksa, Hayka, 1973.
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12. E.Il. CkunerpoB, B.A. KynsOaunnckmii, B.A. AKMMOB. DKCHEpUMEHTAJIbHBIC METOIbI

(U3MKN KOHJACHCHPOBAHHOTO COCTOsIHUA BemiecTBa. JlabopatopHseiii npaktukyMm. [lox pen.
E.Il. Ckunerposa. Mocksa, YHI[ 10 MI'VY, 2001.

JlononuuTenpHas JIuTeparypa

1. E.B.YUynpyno, A.®.Xoxnos, M.A.®agneeB. OcHoBbl kpuctauiorpadguu. M.: ®@uzmaTiut,
2006.
2. HO.I1.Connues. Hanorexnosnoruu u cneruainbibie Matepuanbl. CI16.: Xumuszaat, 2007.
3. ®usuka tBepaoro tena. Cneunpaxktukym. [Tox pea. b.A. Crpykoa. Mockea, MI'Y, 1983.
[Tox pen. A.A. Kamnenscona. Mocka, MI'Y, 1982.

4. P. Tpysnn, Y. Dnpbaym, b. Yuk. YiapTpa3BykoBble MeTO[bl B (DU3MKE TBEPAOro Teja.

Mocksa, Mup, 1972.

J1. lllenGepr. MarauTHble OCHMILIAIMKA B MeTaax. Mocksa, Mup, 1986.

6. JI. Montromepu. [lomyueHHe CHIBHBIX MAarHMTHBIX TOJCH C TMOMOIIBIO COJCHOM/IOB.

Mocksa, Mup, 1971.

I'. Burne6. Jlatuuku. YcrpoiicTBo u npuMenenue. Mocksa, Mup, 1989.

P.®. bappon. Kpuorennsie cucteMbl. MockBa, DHeproaromusaar, 1989,

9. M.IL. Opnoa. HuskoremneparypHas TepmomeTpusi. MockBa, M31aTenbCTBO CTaHIapTOB,
1975; Dueproaromusaar, 1987.

10. H.b. bpauar u ap. YOH, 1.104, ¢.459, 1971.

11. ConpaBoynuk "MeTo/bl NOJY4YEHHS M MU3MEpPEHUs HM3KMX MU CBEPXHHU3KUX Temrmeparyp'.
Kues, HaykoBa nymka, 1987.

12. H.W. SlkoBneB. beCKOHTaKTHBIE IEKTPON3MEPHUTENIbHbIE TPUOOPHI Ul TUAarHOCTUPOBAHUS
IEKTPOHHOM arnmaparypsl. Jlenunrpaa, ueproaromusaar, 1990.

13. @. Meiizna. DIeKTpOHHbIE U3MEPUTENIbHBIE TPUOOPHI M METO/IBI U3MEPEHHIt (TIep. ¢ aHTIL.).
Mocksa, Mup, 1990.

14. E.C. JleBmuna, I1.B. HoBunxuii. Dnextpuueckue wusmepeHus: (U3MUECKUX BEIUYUH.
N3mepurenbHble npeodpa3oBatenu. Jlenunrpaa, Dueproaromusaar, 1983.

15. ConpsikeHue 1aT4UKOB U YCTPOMCTB BBOJIA JaHHBIX ¢ Komiibiorepamu IBM PC. [Tox pea. V.
Tomncona. Mocksa, Mup, 1992.

16.
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[Tepuoaunueckue u3ganus
1. Kypnan Dkcnepumentanbuoi u Teopernueckoit Pusuku (KKITD)
2. VYcnexu Ousuko-marematuyeckux Hayk (YPOH)
3. Hayxka u Xu3sus

[Tpu peanu3anuu JUCHMILTUHLI MOKET OBITh UCIIOJIB30BAHO CJIE/IYIOIIee IPOrPaMMHOE
obecreueHue:
1. Omnepaunonnas cucrema Astra Linux ( https://astralinux.ru/ ) wimu ananor, ¢ opHUCHBIM
MAKETOM.

[Tepedens npodeccuoHanbHbIX 0a3 JaHHBIX U MH(YOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
1. baza  pmamneix  PUHI[  (poccuiickuii ~ HMHIEKC  HAy4yHOTO  LIMTHUPOBAHMUSA)

http://www.elibrary.ru

MarepuajibHO-TeXHHYECKOe o0ecnieyeHne
B coorBerctBuun ¢ TpeboBanusiMu 1. 5.3. oOpazoBarenbHOro crasgapra MIY no
HANPaBJIEHUIO MMOATOTOBKH «Pu3KKay, Kypc MOKET ObIThb NMPOYMTAH B MOTOYHON ayJUTOPUU IIPH
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HAIMYMK: pabOTAIOMIMX SJEKTPUYECKHX DPO3ETOK, KOMIIbIOTepa, MPOEKTOpa, 3KpaHa, y4deOHOi
JTOCKH.
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