MNMHOBPHAYKN POCCUA
SOEOEPANBbHOE NOCYOAPCTBEHHOE BIOXXETHOE OBEPA30BATEJIbHOE
YYPEXOEHUE BbICLUEFO OBPA30OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET» (®rEOY BO «BI'Y»)

YTBEPXOAIO

3aBenyowmn kadpegpon
A0epHON PU3nkm

/ TutoBa J1.B./
13.06.2024r.

PABOYASA NPOrPAMMA YYEEHOW AUCLUUMNNUHBI
B1.B.01 ®n3nyeckmn NnpakTUKyM rno aKCrnepumeHTarbHbIM MeToAaM fsiAepHOMn
pu3nku n gosmmeTpun

1. Koa n HaumeHoOBaHMe HanpaBeHusi NoAroToBKK/cneunanbHOCTU:
14.04.02 ApepHble pusmnka n TeXHONOrMm

2. NMpodmunb nogroroBku/cneunanusayms:

®un3mka aTOMHOro sapa u Yyactuy

3. KBanudumkauma BbINnyCKHUKA: Marnctp

4. ®dopma obyueHUA: ovHas

5. Kacheppa, oTBevarowan 3a peanmsaymio AUCLUUNIINHDbI:

Kadpegpa anepHon uankm 6.

CocTtaBuTenu nporpaMmmbi:

K.T.H., goueHt 'mtnuH Banepun Pacdannosuy
7. PekomeHaoBaHa:
Hay4Ho-meToan4yecknm coBeToMm uamyeckoro oakynbsteta, npoTokon Ne6 ot 13.06.2024.

8. YuebHbIn roa: 2024/2025 CemecTtp(bl): 2



9.llenu 1 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensimu oceoeHusi yuebHOU QucyurniuHbl 181151H0MCH:

- NONy4YeHne CTygeHTamMmm yrnybneHHbIX 3HaHUM O MeTOAax UccnegoBaHui U USMEpPEHUN,
NPUMEHSIOLLMXCA PU3MKaMK - IKCNepuMeHTaTtopamu, paboTtatowmmm B o6nactn saepHomn
PUINKM N PU3MKN SNEMEHTAPHBIX YacTuL.
3adayu y4ebHoU OucyunuHbI:
-0CBOEHWe CcTyaeHTaMu Hanbonee o6LMX METOA0B U3MepeHui u obpaboTku
9KCNEepUMEHTanbHbIX Pe3ynbTaToB, NCNOSb3yeMbIX NPU NPOBEAEHNN UCCIEA0BaHUN
N3NyYEeHNN pagnoaKkTUBHbIX NCTOYHUKOB MU NOTOKOB YaCTUL, BbICOKOM SHEPTUMN.

10. MecTto y4yebHOM AucuMnnuHbI B cTpyKType OOI:

OucumnnuHa BapumatmBHom 4actu uukna b1.B.O (YacTtb,

o6pa3soBaTerbHbIX OTHOLLEHWUN

dopmMupyemasi y4acTHUKaMU

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs MO AucuunnuHe/mMoaynio (3HAHUA, YMEHuUA,

HaBbIKK),

COOTHEeCEeHHbIe C

nnaHupyeMbiMu

pesynbTatamMmM  OCBOEHMUS

obpa3oBaTenbHON NporpamMmmbl (KOMNETEHUMAMMU) U UHANKATOPAMU UX AOCTUXKEHUA:

Kopn Hassarve Koa(bl) MugukaTop(bl) lMnaHMpyeMmble pe3ynbTaTbl 00y4YeHUus
KOMMeTeHL MM A A P Py pesy y

3HaeT meToabl U

cpenctea

onpegeneHns 3

HaTb: MeT
loToB K XapaKTepucTHK a eTobl 1 cpeacTBa onpeaeneHuns
cosganmio Hoebix | T1K-2.1 ABPSIKEHHBIX XapaKTepUCTUK 3apshKEHHbIX YacTuL, 06paboTkm
MEeTOOB pacyeTa yacTuL, o6paGoTKM annapaTtypHOro crnekrpa
COBPEMEHHbIX annapaTtypHoro
dmanyeckmx cnekTpa.
YCTaHOBOK 1 .
CTDONCTB OuenwuBaet YMeTb: oLeHMBaTb BO3MOXHOCTU METOLOB U
yasp a6oT ’e BO3MOXHOCTU cpencTB U3MepeHUs XxapakTepuUcTuK
K
pasp METO/I0B 1 CPEACTB | 3apshKeHHbIX 4acTuL;
MK-2 MeToJ0B
MK-2.2 | namepeHus
pervctpaumm
MOHN3NPYIOLLMX XapakTepuctuk BnageTb: HaBblkamMy ONTUManbLHOro Bbibopa
M3y yeHMiA 3apsPKEeHHbIX mMeToda o6paboTku annapaTypHOro cnekTpa u
’ yacTuu. aHanmsa aKcrnepuMeHTarnbHbIX JaHHbIX

METOZOB OLIEHKU 3
KONMYECTBEHHBIX dopmynupyeT N3MepPEeHUn XapaKTepPUCTUK 3apsiPKEHHbIX YacTuL
XapaKTepucTuK sapadmn n uem
QAEpHbIX nccnegoBaHum,
MaTepuarnos. MK-2.6 | moanduumpyet

MeToAbl USMEpPEHUN
noJ NocTaBreHHble
3agauu.




MK-6

CnocobeH
CaMOCTOATENbHO
BbIMNONHATH
9KCnepumMeHTalbH
ble Unn
TeopeTuveckme
nccneaoBaHus
ONns peleHnst
Hay4HbIX 1
npon3BoaCcTBEHH
bIX 3a4a4 C
ncnorfib3oBaHeEM
COBPEMEHHOMN
TEXHUKUN N
MEeTO[O0B pacyeTa
W uccrneaoBaHus
c
onTMMNU3NpPoBaHn
€M MeTo0B
nccnenoBaHus.

MK-6.1

MpumeHsieT meToapl
nccneaoBaHus
BellecTBa Ha
COBPEMEHHbIX
CnekTpoMeTpax un
AeTekTopax, B TOM
yucrne meToabl
anbda-, 6etan
ramma-
cnekTpockonun ansi
npoBeaeHus
nccrnegoBaHuin
obpasuos..

3HaTb: MeToabl WCCNeaoBaHUs BellecTBa Ha
COBPEMEHHbIX CNEKTPOMETPaXx 1 AeTeKTopax;

YMeTb: NPUMEHSATb METOAbI NCCref0BaHNS
BELLECTBa Ha COBPEMEHHbIX CMEKTpOMETpax U
peTekTopax, B TOM yMcre meToapl anbda-, 6erta
N raMMa- CNeKTPOCKOMWKU ANs NpoBeaeHns
uccnegosaHummn obpasuos

BrnageTb: HaBblkamu npoeeaeHnA VI3MepeHl/Il7I Ha
COBPEMEHHbIX CNEeKTpoMeTpax U AeTeKTopax

12. O6bem aMcumnnuHbl B 3a4eTHbIX eauHUUax/yac. — 4/144.
Popma NPOMEXYTOYHON aTTecTaumm - 3a4eT C OLLEHKOMN.

13. TpyAaoeMKOCTb No Buaam y4e6Hom paboTbl

TpygoemkocTb
Bug yyebHom paboTbl Mo cemecTpam
Bcero
2 cemecTp
AyanTopHble 3aHATUS 56
nekumm
B TOM YucCne: npakTu4eckme
nabopaTtopHble 56 56
CamocTosiTenbHas paboTta 88 88
B TOM 4ymchne: KypcoBas paboTta (MpoekT)
. 3aveTt C .
dopMa NpoMEXYTOYHON aTTecTaumm - 3ayeT c oueHkomn
OLeHKOM
UToro: 144 144
13.1. CopepkaHue AUCLUNITUHBI
Peanusauwns
pasgena
n/n HaumeHosakme paspena CopepxaHwve pasgena AMCUUnnHbI ANCLATIVIFT C
ONCUUNUHBI P P NOMOLLIbIO
OHnamnH-Kypca,
QYMK *
1. lTaGopaTopHble 3aHATUA
TepmuHonorus. Tunbl B3anMOOENCTBUS U3NYyYEHUS C
1 lMpoxoxaeHne  n3nydeHna BELLECTBOM )
yepes BeLLecTBO
5 Buapbl noHM3upytoLmnx Anbda-, 6eTa-, ramma- 1 HENTPOHHOE n3nyyeHne. Ux

n3nyyeHum

NCTOYHUKHN




OKCMNo3nLMOHHaa o3a. ONeKTpOHHOEe paBHOBECKE.

3 OcHoBbI Ao3MeTpUM -
MornoweHHas posa. Kepma n cema
4 . [[a30pa3psAgHbIl CHETYMK, OCHOBHbIE XapaKTEPUCTUKM,
[eTeKkTopbl N3ny4eHun DEXMMBI PABOTH -
5 - CUMHTUNNALMOHHLIN AETEKTOp, onpeaeneHme
HerekTopel uanyderui OCHOBHbIX XapaKTepuUcTUK )
. MonynpoBOAHMKOBLIN OETEKTOP, onpeaeneHne
6 [eTeKkTopbl N3ny4eHun -

OCHOBHbIX XapaKTepncTtuk

OcCHoOBHble CBeAEHMSI O CTaTUCTUYECKO 00paboTke

7 06pa6oTKa pes3ynbTaToB pe3ynbTaTtoB U3MepPEeHUn, nccrnegosaHmne -
pacnpegeneHui Maycca u lNyaccoHa

UcTtouHuk anbtansnyderHmsa | NccnegoBaHue OCHOBHbBIX CBOWCTB MCTOYHMKA

8 anbgansnyyeHms )
9 " 6 MccnenoBaHne OCHOBHbBIX CBOMCTB MCTOYHUKA
CTOYHUK BeTa-n3nyyeHus 6eTanaNyYeHIs -
10 NcTouHuk rammaunanyyeHus | WccnegoBaHne OCHOBHBIX CBOWCTB MCTOYHMKA
raMmmamanyyeHums )
M3yyeHne OCHOBHbIX CXxeM ycuneHus n o6paboTku
Ba3oBble CXeMbl YCUIEHMUS curHanos , AL, ncnonb3oBaHne KOMMLIOTEPHOMN
11 1 06paboTkn curHana TEXHUKKN, KOMMbIOTEPHasi 06paboTka 1 XpaHeHue B
OaHHbIX.
12 MHorogeTekTopHble HayvanbHble cBefeHNsi 0 MHOro4eTEKTOPHbIX CUCTEMAX,
CUCTEMBI NX HasHa4yeHuu, NpuHUMnax padoThl )
13.2. Tembl (pa3penbl) AUCUUNIUHBI U BUAbI 3aHATUN
Buabl 3aHATUI (KONM4ECTBO YacoB)
Ne HavnmeHoBaHue Tembl
n/n asgena) oucumunimvHbl CamocTosTenbHas
(pasnena) pucy Jlekuun Mpaktnyeckne | JlaGopaTopHbie Bcero
paboTta
MpoxoxaeHne nanyyeHus
1. | PoxoxA y 4 7 11
Yyepes BeLLeCcTBO
Buabl MoHM3MpPYOLWKMX
2. | CVAe! NOHMINPYIOL 4 7 11
N3ny4YeHui
3. | OcHoBbl go3umeTpun 4 8 12
4. | [eTtekTopbl N3ny4yeHnn 4 8 12
5. | OeTekTopbl n3nyyeHuin 5 8 13
6. | JeTekTopbl n3nyyeHum 5 8 13
7. | ObpaboTka pe3ynbTaToB 5 7 12
NcTouHunk
8 5 7 12
anbdansnyvyeHus
NcTouHuk 6eTansnyyeHuns
9. y 5 7 12
NcTouHnK
10. 5 7 12
raMmmananyyeHus
Basosble cxembl
11. | ycunenusi n obpaboTku 5 7 12
curHana
MHorogeTeKkTopHble
12. A P 5 7 12
CUCTEMbI
Utoro: 56 88 144

14. MeToaguyeckue yKkaszaHuA AnA oby4arowmxcsa no 0CBOEHUIO AUCLUNIIUHDI
Memoduueckoe obecnedyeHue aydumopHol pabomsbi: y4ebHO-MeTogudeckme nocobust ans
CTYAEHTOB, Y4€OHUKM N y4ebHble Nocobusi, 3NeKTPOHHbIE U VIHTEpHeT-pecypcCbi.




Memoduyeckoe obecriedeHue camocmosimeribHoU pabomsi: y4ebHO-MmeToanYeckne nocobusi no
opraHmsauum CamMOCTOSATENbHOW pPaboTbl, KOHTPOMbHbIE 3adaHWs U TecTbl B OymMaxHOM W
9MNEKTPOHHOM BapuaHTax, TecTUpylLMe CUCTEMbI, AUCTaHUUOHHble (OpPMbl 0bLIeHns C
npenogasatenem. KoHTponb camocToaTenbHON paboTbl peanu3yeTcs C MOMOLLbO OMpOCOB,
TeCcTOB, BONPOCOB N0 TeMaM 3a4aHui 1 T.4.

15. MepeyeHb OCHOBHOM W [OOMNOJSIHUTENILHOW nUTepaTypbl, PEcCypcoB WHTEpPHeT,

HeoOXoauMbIX [AONA OCBOEHUA AUCUUNIIUHBLI (Criucok numepamypbl 0OPMASemcs 6

coomeemcmeuu ¢ mpebosaHusamu OCT u ucronb3yemcs obujasi CKe803Hasi Hymepauus 0ns ecex sudos
UCMOYHUKOB) a) OCHOBHasi nuteparypa:

Ne n/n MNcToYHMK

O6oposckun, V. M. dnsmyeckne 0CHOBbI paanaLMOHHbIX TEXHONOrMM : [ydebHoe nocobue]

1 /N.M.ObogoBckun .— [donronpyaHbii : sgatenbckuin gom NMHTennekr, 2014 .— 351 c.

BonosgpiHa A. U. [leTekTopbl MOHU3UPYIOLLUX YacTuL, 1 n3nyveHun. MprHumnsl X npuMeHeHus :
2 y4ueb. nocob./ A.W. bonosabiHa, .M. O6ogosckuii .— JonronpyaHein : UHTennekT, 2012 .— 204
c. (10 ak3.)

6) pononHuTenbHasa nuTepartypa:

Ne n/n McToYHMK

TpywuH H0.B. PagrnaunoHHble npouecchl B MHOTOKOMMOHEHTHBIX MaTepuanax. Teopus u
1 KomnbloTepHoe mogenuposanue / HO.B. TpywuH; Poc. akag. Hayk, PU3MKO-TEXHUYECKUIN UH-T UM.
A.®. Uohde .— CI16., 2002 .— 382 c.

BparuHckui P.IM. Ctabunusaumsa pagnaunoHHo-MoanduumMpoBaHHbIX nonvoneduHos/ P.T1.
BparvHckun, 3.3.PuHkenb, C.C. JleweHko.— M.: N3g-Bo Xumusa, 1973, 197 c.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTernbHble pecypchl (0duLmnanbHble pecypcbl MHTEPHET)™:
Ne n/n Pecypc

1. |www.lib.vsu.ru — 3HB BI'Y

2. |https://edu.vsu.ru — ONeKTPOHHbIN YHUBepcuTeT BIY

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecnevyeHus AnA CaMOCTOATENIbHOW paboThbl

(yyebHO-memoduydeckue pekoMeHOayuu, rocobusi, 3adayHuKu, Memoduyeckue yKa3aHusli [0 8bINO/IHEHUI
npakmu4yeckux (KOHmMporsbHbIX), Kypcosblix pabom u dp.)

Ne n/n NcTovHuK
Anves, P. A.. PagnoaktueHocTb : [y4eb nocobue ans ctyd. By3oB, oOy4. no HanpasneHumo BIMNO
1 020100 (marucTp xumnn) n cneuunansHoctn BMO 020201 - "®yHaameHT. v npuknag. xumua"] /

P.A. Anues, C.H. KanmbikoB .— CaHkT-INeTepbypr ; Mocksa ; KpacHogap : JlaHb, 2013 - 301c.

O6ogosckun, N. M. C60pHUK 3agay nNo aKcneprMeHTanbHbIM MeTogam S4epHON OU3NKK :
2 Y4ebHoe nocobue ans CTyAeHTOB PU3NYECKNX N MHKEHEPHO-(DN3NYECKMX CneunanbHOCTEN
By3oB / .M. Obopgosckun .— M. : QHeproatommaaar, 1987 .— 280 c. : nn, Tabn

17. O6pasoBaTenbHbleé TEXHONIOrMN, MUCNonb3yemMble TMpU peanus3auuMm y4ebHoM
OUCLUMNMUHBI, BKMOYas OUCTaHUMOHHble obpa3oBatenbHble TexHonoruu (AOT),
aneKkTpoHHoe obyyeHue (J0), cmewaHHoOe OOy4YeHue):

Mpw npoBeAeHUN 3aHSTUIA NO AUCUUNNMHE UCNONb3YOTCS creayowme obpasoBaTenbHble
TEXHOMOTUN:

— aKTUBHbIE N MHTEPaKTMBHbIE (POPMbI MPOBEAEHUS 3aHATUN; —

KOMMNbIOTEPHbIE TEXHONOMMM NPY NPOBEAEHUN 3aHSATUIA:


https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6810&TERM=%D0%9E%D0%B1%D0%BE%D0%B4%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%98%D0%BB%D1%8C%D1%8F%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7270&TERM=%D0%90%D0%BB%D0%B8%D0%B5%D0%B2,%20%D0%A0%D0%B0%D0%BC%D0%B8%D0%B7%20%D0%90%D0%B2%D1%82%D0%B0%D0%BD%D0%B4%D0%B8%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7270&TERM=%D0%90%D0%BB%D0%B8%D0%B5%D0%B2,%20%D0%A0%D0%B0%D0%BC%D0%B8%D0%B7%20%D0%90%D0%B2%D1%82%D0%B0%D0%BD%D0%B4%D0%B8%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6810&TERM=%D0%9E%D0%B1%D0%BE%D0%B4%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%98%D0%BB%D1%8C%D1%8F%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

— npe3eHTauuoHHble MaTepuanbl M TEeXHOIIorMn npu 00 bsACHEHUN MaTtepuana Ha

JNNEKUMOHHbIX N NPaKTN4YeCKNX 3aHATUAX;

- cneunannanposaHHoe obopyaoBaHMe Npy NpoBeaeHun nabopaTopHbIX paboT;
- pa3bop KOHKPETHbIX CUTyauuh Npu MNOCTAHOBKE LUenenm W 3agad kK paspaboTtke

NPUKNagHbIX Mporpamm,

npu BblIbOpe nporpammHoro obecrnevyeHnss Mo  yCTaHOBMEHHbLIM

KpuTepusim, npu paspaboTke NporpamMm no NpeaycMOTPEHHbIM anroputMam U MeToaam

[ns camoctosTensHon paboTbl ncnonb3dyetca A6C YHuBepcuteTckas bubnuoTteka online
- www.lib.vsu.ru - 3HB BI'Y. lNporpammHoe obecneyeHne, NpUMEHSEMOE NpU peanuaaumm
ancumnnuibl — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader, Mozilla FireFox.

AncTaHunoHHble obpasoBaTtenbHble TexHonornn (4OT) npumeHsaTCa ¢ UCNONb30BaHNEM
obpasoBaTenbHOro noprana «NeKTPOHHbIM YHuBepcuTeT BIY».

18. MaTepMaﬂbHO-TeXHMHECKoe obecne4vyeHne AUCLUMNIIUHDbI:

JTaBopaTopusa (ons
nposeneHus nabopaTopHbIX
3aHATUN, TEKYLLEro KOHTPOns
N NPOMEXYTOYHOWM aTTecTauum
(r.BopoHex, nnowagb
YHuBepcutetckas, 4.1, nom.l,
aya. 32).

CneunannsmpoBaHHas mebernb, yCTaHOBKa AN NU3YyYEeHUS KOCMUYECKMX Nyven
PIK -01 ¢ Teneckonom rasopaspsgHbiX 4eTEKTOPOB, YCTAHOBKA AN U3yYeHUus
KOCMWYECKMX MyYen C TENECKOMNOM

CUMHTUNNSAUMOHHbBIX ETEKTOPOB, YCTAaHOBKA ANsl N3yYeHUs B3auMOAENCTBUSA
6eTa-n3nyyeHns c BELECTBOM (ra3opa3psaHbli 610K AeTeKTMPOBaHNS;
BbICOKOBONbTHbIN 6110k nutaHus NCO2-08A; nepecyeTHbIi npnbop MC02-4),
yCTaHoBKa AN U3y4YeHUs B3aMMOLENCTBUS HEMTPOHHOTO U3MNYyYEHUS C
BELLECTBOM (ra3opa3psaHbivi 6nok aetektupoBaHusa CU-86; BbICOKOBONBbTHbIN
6r1ok; nepecyeTHbI npnbop MC02-4; cyeTumk nmnynscoe CHM-16), ycTaHOBKa
A031MeTprYecKkoro koHTpons YMM2-2 ¢ 6nokamu getektupoanus 6OMIM-08P u
BOB2-03

Y4ebHbii nabopaTopHbI cTeH "MI3yveHune B3aMMOaeNCTBUS 3apsKeHHbIX YacTuL,
C BelLecTBOM. Y4yebHbIi nabopaTopHbii cTeHA "ViccnegoBaHue ra3opaspsgHoro
CYéTymka"

Na6bopatopwus um. J1.H.
CyxoTuHa (anga nposeaeHuns
3aHATUI CeMUHapPCKOro Tuna,
TEKyLLEero KOHTpons u
NPOMEXYTOYHOM aTTecTauum)
(r.BopoHex, nnowaab

CneuuanusmposaHHas mebenb, ycTaHOBKa A58 U3yYeHNst KOCMUYECKUX nyYen
®r1K-01, ycTtaHoBKa Ans n3yvyeHus B3aMModencTBuS anbda-nusnyyeHuns ¢
BeLecTBoM (MynbT cnektpomeTpuyeckun CIC-13; nonynpoBOOHUKOBbLIN AETEKTOP
OKMc-50; npegycunutens BYCW2-50; nepecyeTHbin npmubop MNC02-4), yctaHOBKM
Ans onpefenexHns nepuoga nonypacnaga AonroXuByLLero nsorona (2 wr.),
yCTaHOBKa Afs U3y4YeHusi B3auMoaencTeums b6eTa-usnyyeHus c BeLecTBOM

YHuBepcutetckas, 4.1, nom.l,
aya. 30)

(razopaspsiaHbln 6NOK AeTeKTUPOBaHUS; BbICOKOBOMNbTHBIM BNIOK NMUTaHUS
MCO208A; nepecyeTHbI npubop MC02-4), ycTaHOBKM ANs U3y4YeHns
B3aUMOEVNCTBUS raMMa-U3nyyeHuns C BELLECTBOM (CLUMHTUNNSAUMOHHBIN 610K
aetekTupoBaHusa BOIM2-23; BbICOKOBOSLTHbLIN 6ok BC-22; nepecyeTHbIN npnbop
MC02-4) (2 wr.), ycTaHOBKA JO3MMETPUYECKOro KoHTponsa YUM2-2 ¢ 6nokamm
petektupoBaHua bOMI-08P n B52-03.

r. BopoHex, nnowagb
YHuBepcuteTtckas, 4.1, nom.l,
ayn. 50711

AyaouTtopus anga camoctoaTensHon pabotel. CneunannsnpoBaHHast meberb,
komnbtoTepbl Pentium-II, 1l (10 wT.), 06beanHeHHbIE B NTOKanbHYO CETb C
BO3MOXXHOCTbIO NOAKIIOYEHMS K CETU « MIHTEPHET».

19. OueHo4HbIE cpeacTBa ANA NPOBeAeHNSA TEKYLEN N NPOMEXYTOYHON aTTecTaumn

MopsAoK OLEeHKM 0CBOEHMS 0byYatowmmMmcs y4ebHoro matepuana onpegensieTcs

coaepXXaHmem cnegyrwmx pasgenos oUCUUMITUHBIL

Ne HanmeHoBaHue
n/n

(Mogyns)

pasaena ucuUnivHbl

KomneTeH UHankaTop(bl)
umsi(mn) OOCTUXEHUS OueHouYHbIE cpeacTBa
KOMMeTeHL MM




MK-2.1 CobecefoBaHWe, OTYETbI MO
1. Tembl 1-12 MK-2 MK-2.2 e g‘m o
MK-2.6 paTopHsIM p '
2. Tembr 1-12 MK-6 MK-6.1 CobecepnoBaHue, 0T4eTbI MO
nabopaTtopHbiM paboTam.
lMpomexyTouyHas aTTecTauuns MyHkT 20.2.1
dopma KOHTPONs — 3a4eT C OLIEHKOM Bonpocel k 3a4eTy

20 TunoBble OLEHOYHbIE cpeactBa U Metoanyeckue martepuarnbl, onpegensrouiune
npoueaypbl oueHuBaHus

20.1 TeKywmmn KOHTPOIb ycrneBaemMocTn KoHTporb ycneBaeMocTu no gUCUMninHe
OCYLLECTBIISIETCH C MOMOLLbIO CreayoLWnX OLEeHOYHbIX CPeACTB:

Na6opaTtopHble paboTbl, KOMNIOKBUYM, KOHTPOSbHbIE PaGoThbI

YpoBeHb
Kputepun oueHvnBaHus KOMNeTeHuun CHOPMUPOBAHHOCTH LWkana oueHok
KOMMNeTeHLMI
CTygeHT oTBeYaeT Ha 2 Bonpoca W AOMONHUTENbHbIE BONPOCHI lNoebiweHHbI Omnu4Ho
ypO8eHb
CTyneHT oTBeYaeT Ha 2 BOMpoca, MMEKTCSl HETOYHOCTU, HET ba3zoenili yposeHsb Xopowo
OTBETOB Ha AOMOMHUTESbHbIE BOMPOCHI
CTyneHT oTBe4vaeT Ha 1 BOMPOC, MMEKTCHA HETOYHOCTH, lMopozoeniti Yoosnemsopu-
oTBEYaeT Ha JOMONHUTENbHbIE BONPOChI ypOB€EHb mersnbHO
CTyOeHT He OTBEYAET HY Ha BOMPOCHI HY Ha AOMOSTHUTENbHbIE - Heydosnemeopu-
BONPOChI mekHO

20.2 TMpomexyTo4yHas aTTecTtauus [pomexyTodyHas aTTectaums no AMCUUNInHe
OCYLLECTBIAETCS C NMOMOLLbIO CreayLLMX OLEeHOYHbIX CPpeacTB:

CobecepoBaHue no 6unetam Kk 3avety

20.2.1. lNMepeyeHb BONPOCOB K 3a4eTy:

XapakTepucTuku annapaTypHOro cnekTpa 3apsiKeHHbIX YacTuL.
‘pagyvpoBKa CNEKTPOMETPOB SHEPIrU raMma-usnyvyeHnn.

CnekTpomMeTpusi raMmma-uanyyYeHns CUMHTUNNSLUMOHHON METOONKON.
OnpepeneHne OTHOCUTENBHOW aKTUBHOCTU MCTOYHUKOB U3MyYEHUN.
OnpepeneHve koadpuumeHTa BHyTPEHHEN KOHBEPCUU.
Anba-cnekTpoMeTpus ¢ NoNynpoBOAHMKOBBLIMU AETEKTOPAMM.
NoeHTndukauma Tuna sapskeHHbIX YacTul, Ha yaenbHOW MOHU3aLnu.

OcobeHHOCTM CNEeKTPOMETPUN OCKOSTKOB AeNsLmxcs saep.

© ©® N o g & W NP

CnekTpoMeTpusi 3NeKTPOHOB B NPUCYTCTBUM NMO3UTPOHOB.



10.OnpepgeneHne kackagHOCTU Nepexodos.

11.O0npegeneHne MynbTUNONbHOCTY raMMa-nepexonos.

12. 2KnaKOCUMHTUNNALNOHHAs CNEKTPOMETPUSI.
13.MHorogeTeKkTopHblE METOANKN CNEKTPOMETPUN U3ITYHEHUN.
14.CneKkTpoMeTpusi HU3KOIHEPTrETUYECKOTO U3NYyYEHUS.
15.CneKkTpomMeTpryeckne MeToankn onpeneneHnsa akTMBHOCTH.

16. 3 PEKTUBHOCTb permcTpaunmn n3nyydeHnin — MeToabl U cpeacTea onpeaeneHus.
17.CnekTpomMeTpus nanyyeHnin 06beMHbIX NCTOYHMKOB.
18.CneKkTpoMeTpusi KOPOTKOXMBYLLIMX HYKNUAOB.
19.la3oHanoMHeHHbIE CNEKTPOMETPbI TSXXENbIX 3apsKEHHbIX YacTuL.
20.MeTof crnekTpoMeTpumn saep oTaaum.

21.OCHOBHbIE XapakTepuCcTtukm aMmniinTygHo-aHepreTu4eCKnx CnekTpoMeTpoB.

YpoBeHb
KpuTepun oLieHNBaHUSA KOMNETEHLNIA cchopmnpoBaH LLikana oueHoK
HOCTH
KOMMeTeHLUMn

CTyneHT oTBeYaeT Ha 2 BOMpoca M SONOSNTHUTENbHbIE lNoebiweHHbI OminuyHo
BOMNPOCHI YpO8€EHb
CTyneHT oTBevaeT Ha 2 BOMpPoOca, MMEKTCS HETOYHOCTMH, ba3zoeniti Xopowo
HeT OTBETOB Ha AOMNONHUTENbHbIE BOMPOCHI YpO8€EHb
CTynoeHT oTtBevaeT Ha 1 BOMNpPOC, MMEKTCS HETOYHOCTW, | [lopozossbili YdoenemeopumersnbHO
OTBEYaeT Ha AOMNONHUTENbHbIE BOMPOCHI ypOo8eHb
CTyOeHT He OTBEYAET HM Ha BOMPOCHI HX Ha - HeydosnemeopumersnsHo
OOMONHUTENbHbIE BOMPOCHI

MpomexyToyHasi aTTecTaums NPOBOAUTCS B COOTBETCTBUM C [1ONOXEHNEM O NPOMEXYTOYHOW
aTTecTaumm oby4aroLLmMxcs No NporpaMmam Bbicllero obpasoBaHus.

nK-2
[OTOB K CO30aHMI0 HOBbIX METOOB pacyeTa COBPeMEHHbIX (PU3NYECKMX YCTAHOBOK U YCTPOWCTB,
pa3paboTke METOAOB PerncTpaLmmn MOHN3MPYOLLNX U3MYyYEHUIA, METOLOB OLEHKM
KONMYECTBEHHbIX XapaKkTepUCTUK SAEPHbIX MaTepranoB

MNMepeyeHb 3apaHun Ansa npoBepku chopMUPOBaAHHOCTU KOMMNETEHLUN:
1. YpenbHble NOTEpW 3HEPrMN YacTuL, B BELLLECTBE:
1) Cny4variHasi AMCKpeTHas BENNYMHA;
2) CnyyanHas HenpepbiBHas BenuynHa; 3) CMmewwaHHaa cnyvyanHasa BenvM4ynHa.
2. CpepaHuin npober YyacTuu, B BELLIECTBE:
1) MNMo3BonsieT 0 gHO3HAYHO ONpPeaenTb BCe XapaKTEPUCTUKM YacTuL;
2) He nosBonser;
3) No3BonsieT HECKOJSIbKO U3 BCEX BO3MOXHbIX.



3. Tlo KpUTMYECKOM 3HEPTUM 3apSXKEHHBIX YaCTUL, MOXHO:
1) OgHo3Ha4HO onpefennTb aTOMHbIN HOMEp BeLLecTBa nornotuTens Z;
2) Henb3as;
3) HeoaHo3HauyHo.

4. MmnynbCHas MOHM3aUMOHHAA kKamepa:

1) MoxeT paboTaTb TONLKO B MMMNYNbCHOM pexunme; 2) MoxeT paboTaTb B TOKOBOM
pexume; 3) He moxer.

5. MépTBO€e BpeMsi NPoONOpLMOHaNbHOro ra3opaspsiaHOro CHETYMKA:
1) 3aBUCUT OT NPUITOXKEHHOrO HaMNpPsXeHUs;
2) He 3aBucuT;
3) Cnabo 3aBucwur.
6. CUMHTUNNAUNOHHBIA AETEKTOP PYHKLNOHUPYET HA OCHOBE:
1) VloHusaumoHHoro adppekta; 2) PaguonioMmuHucueHTHoro 3dpcpekta; 3)
Pagonoxumunyeckoro adpdekra.

7. MOXHO N NO KOMMTOHOBCKOW YacTu annapaTtypHoro crnektpa ramMmma-m3sriydeHud
OLUEHUTb 3HEPIrnto raMmma-un3nyvyeHuns:

1) MoxHo; 2) HeBoamoxHo; 3) HeogHO3HauHo.

8. MNpu NOCTOSIHHOW BENWYUHE CcpeaHel MOTEPU SHEpPrum YacTuubl annapaTHbIi
3HEepreTUYecKknii CNeKTP YacTuL, ABNSETCS:

1) CTporo NIMHENHbIM;
2) HenvHenHbim;
3) JlokanbHO NUHENHbIM.

9. BrnnsieT nu OTHOLWIEHME paguycoB aHoda K katogy Ha Ko3(hdULMEHT rasoBoro
ycunenuns 1) Bnivser;

2) He Bnuser;
3) Cnabo 3aBucuUT.

10.Kakon  pgeTektop  M3NyYeHUn wumeeT MUHUMarbHOe MEpTBOE
Bpems.

MonynposoaHukoBbIv O:; CUMHTUANAUMOHHBIN [ ; MazoHanonHeHHbIn s
1) 000,00, s;
2) 000,00 s
3y 000:,==, s

MNK-6
CnocobeH camoCcToATENBbHO BbINOMHATD 9KCNnepunMeHTalibHble Ui TeopeTnvyeckmne
ncenenosaHnd and peleHnd Hay4dHblX U Mpon3BOACTBEHHbLIX 3a4ad C UCNOJIb30OBAHUEM
COBpeMeHHOIZ TEXHUKN N METOOO0B pacyeTa n nccrnegosaHund ¢ ontTuMm3npoBsaHnem mMetTogoB
nccnengoBaHud

MNepeyeHb 3agaHui Ans NnpoBepku chOpMUPOBAHHOCTU KOMMETEHLINK:

1) OueHunTb KO3 PUUNEHT yeuneHnsa K hoTOINEKTPOHHOTO YMHOXUTENS eCcrivu KO3 ULNMEHT

BTOpUYHOro amuccun anoaa =2, umcno anHopos n=10. OteeT: K= = =[]"2 1024%°



2)

3)

4)

5)

OTtBeT

6)

7

8)

OueHuTtb amnnutygy nmnynsca U Hanps»keHus Ha aHoae ®JY ecnuv Ha poTokaTo noctynaet
N=10 doToHOB, KOHBepcuoHHas addekTnBHoCTb doTokaTtoga a=0,3; koadhdUUNEHT

BTOPUYHON 3MEKTPOHHOM amuceum amHodos =3, yucno amHonos n=5, emkocTb aHoaa ®Y

C=10-u®, e =1,6 100 oK. Otee: UN a= 0 00"/ ¢ 1,2 100 °B

OueHuTb 3HayeHMe paboyero HanpsbkeHust cyéTtumka [enrepa-Mionnepa ecnv HuxHee U
BEPXHEE  3HAYEHUA  HaNpPsPKEHUsI  NNaTo-CHETHOM  XapaKTEPUCTUKM  COCTaBNAOT

cooteetctBeHHo U, =300BU; , =500B. Oteet: U , =(U U, + ,)/ 2 4005.
0

OueHnte MWHMManNbHOE 3HadeHue MépTBOFO BpEMEHMN CYETUMKA C CaMOCTOSTESIbHbIM

paspaaoM, ecnu  AnuTenbHocTb paspsaa coctaenser [=10"%, a nocrosHHas RC

uHTerpupytowen uenm pasHa RC=10-3c. Orteet: ,,RC=10"3¢C .
0

[MokasaTb Ha Ka4eCTBEHHOM YpOBHE (POPMY MMMYNbCOB HANPS>KEHU OT TOYEYHOM NOHU3aL MK
B MIOCKOW MMIMYNbCHON Kamepe Ge3 rasoBOro ycuneHust ¢ MEpTebiIM BpemeHem [, ecnu
ToYeuHasi MOHM3aLms Nokanu3oBaHa nocpeavHe mexay anektpogamu: d / 2um
RCLI -
v o

4

~
~

MonyunTb BblpaxkeHue Ans agdekTMBHOro koadpduumeHTa rasosoro ycunewus K, B

cYéTumnke, koacpduumeHtom ycunenus Ko npu yuyéTe Bknaga B paspsa (POTOHHOro

MeXaHn3mMa.

Otet: K, =
1-0K

MonyynTe 3aBUCMMOCTb paspeluatoLlero spemedn B umnynbcHOM MOHU3ALMOHHON Kamepe

6e3 rasoBOro yCcuneHusi ¢ ogHOpPoAHbIM MoieM Anst TOYeYHON MOHM3aUMK OT koopauHaThl [

TOuYHOW MoHm3aumm. OTeeT: O O.

MokaxunTte pasnnyne B cpeaHunx yaernbHbIX NOHN3aUNOHHBLIX MOTepAX SHeprmn onda rnpotToHOB
n ,D,GI?ITpOHOB C ogHomn 3Hepr|/|e|71 Ha OCHOBAHUN KOTOPOIro MOXXHO pacCH4UTaTb 3TN YaCTULbI

OdeEd 4geNOin... O
OTteeT: I dx DDp Mvzp



O0dEdx DIEIDd4MVDEd24ND|n... O
OV Ve=

2p/ 2,

OOOdEdx O0024MvOezs NOIn... .00

9) Kak saBucuT adpdektuBHocTb [ pernctpaumm KonnmMMUpOBaHHOTO, MOHOSHEPreTUYHOro
MOTOKa raMma-KBaHTOB O SIMHENHble pa3Mepbl B OETEKTOP COOCHOIO0 C MOTOKOM KBaHTOB.

Oteert: [ %1—6"]' ),

O - nuHenHbIN KoaddUUMEHT ocnabneHus.

10)MokasaTb, YTO cpeOHsAs 3Heprusi, saTpadeHHas yactuuen B paboyeM BellecTBe AeTekTopa
Ha obpasoBaHue ofHo napbl HocuTenen 3apsaaa [ BnuseT Ha sHepreTyeckoe paspellueHve

LcnektpomeTpa.

omer:0 'V E/O OYE//E=D/E.



