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PABOYASA NPOrPAMMA YYEEHOWU ANCLUUNIUHDI
B1.B.1B.04.02 ®un3n4yeckmn nNpakTUKymM no S4epHON 3NEeKTPOHUKe U
DO3uMeTpUun

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbLHOCTU:
14.04.02 ApepHble um3mka 1 TEXHOSOrMK

2. Mpodunb nogroroBku/cneymanmnsayua:

®u3nka aTOMHOro sgpa 1 yactuy

3. KBanudukauma BbinyCKHUKA: MarucTp

4. ®opma 06yYeHUA: OYHas

5. Kachegpa, oTBevarowan 3a peanmsaymio AUCUUNIUHDbI:

Kadbenpa sgepHon pusmkn

6. CoctaBuTenu nporpamMmmbi:

K.T.H., goueHT 'mtnuH Banepun Padannosuy

7. PexomeHpoBaHa:

HayyHo — MmeToan4eckum coBeToM puamyeckoro coakynoTeTa, npoTtokost Ne6 ot 24.06.2021,

PIN npoaneHa Ha 2022-2023 y4ebHbin rog, HMC dwumsmnyeckoro dakyneteta ot 14.06.2022,

npoToKos Ne6.

8. YuebHbIn roa: 2022/2023 CemecTp(bl): 4



9.llenu v 3apaum y4e6HOM ANCLUUNIIUHDI

Llensimu oceoeHusi yyebHOU QucyuniiuHbl S8115H0MCS:

- paTb CTydeHTaMm npeacTaBfeHne O COBPEMEHHOW OfeKTpPOHHOW ©Gase noCTpoeHus
NCCNegoBaTeNnbCkKUX U MU3MEPUTENbHbLIX CUCTEM, MNPUMEHSOWMXCA U3MKaMn -
akcnepumeHTaTtopamu, paboTtawumn B obnactm  sagepHon U3MKM U OUBUKK
SNEeMeHTapHbIX YacTul,.

3adayu y4ebHoU OuCyUMNIUHbI:

- oceoeHue cmydeHmamu Hauboriee obwjux Memooo8 rMocmpPOeHUs1 8CMPOEHHbIX Yrpassisto-
wux cucmem Ha b6ase MUKPOKOHMPOIIIEePo8 U UX rfpumMeHeHue Ors uccried0osaHus
u3riydyeHul pa-0uoakmueHbIX UCMOYHUKO8 U Yacmuy, 8bICOKOU 3Hepauu.

- 8blpabomame cbusudeckull NOOXo0 K rpoueccam 8 3r1IeKMPOHHbLIX KOMMIOHEeHmMax, uernsx u
ycmpodcmeax, [roHuUMaHue rpuHyunuasbHblX 803MOXHOcmelu U  O2paHu4yeHul
371IEKMPOHHbIX ycmpoulcme.

10. MecTo yyeb6HOM AncuunuHbI B cTpykType OOIT:

AOucumnnuHa BapuatmBHoM Yactu umkna bB1.B.OO (Yactb, dopmupyemas y4dacTHUKamMu
obpasoBaTenbHbIX OTHOLLUEHUI

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi No AucuunnuHe/Moayno (3HaHWUA, YMEHwUs,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN

nporpamMmmbli (KOMHeTeHLIMFIMVI) N MHOAUKaTopaMMn X OCTUXKEeHUA:

HasBaHwne
Kog KOMMETEHLIM Koa(bl) WuaunkaTop(bl) MnaHnpyemble pe3ynbTatbl 0Oy4eHus
UcnonbayeT obwime | 3HaTb: MPOLECCHI B 9MEKTPOHHbBIX KOMMOHEHTAX,
MeTOAbl MOCTPOEHMS | LiensiX U yCTPOWUCTBAX, NOHMMaHue
CUCTEM N3MEPEHUI NPUHLMNMaNbHbIX BO3MOXHOCTEN N OrPaHNUYeHNin
n 0bpaboTkm 3NEKTPOHHbIX YCTPOWCTB, METOAb! MCCNea0BaHNN
CnocobeH 3KCMEepUMEHTarnbHbl | M U3MEPEHUin, NpUMeHsIoLLMecs drankamm-
OCYLLIeCTBNATb X pe3ynbTaToB, u aKcnepuMeHTaTopamu, paboTalowumm B
KOHTPOIb, MK-5.7 | npumeHATb ux Ansi obnacTtu sgepHon hnsnkn 1 PUsmnKn
opraHusauuio n nccnenoBaHus 3aneMeHTapHbIX YacTuu,;
nrnaHunposaHune VI31'|y'-4€HV|l7|
GesonacHou pagnoaKkTMBHbIX YMeTb: BbIOnpaTb MeTOq M3MEPEHUN U
aKcnnyaTaumm NCTOYHMKOB U 06paboTKM IKCNepUMeEHTaNbHbIX Pe3ynbTaToB
Tenno- u YacTuL, BbICOKOM npv NAaHMpPOBaHUM 3KCNEPUMEHTa Ans
MK-5 | anektpoo6opynos SHepruu. npoBefeHUst UCCNIEA0BAHUI U3NYYeHUI
aHu4, PasnnyHbIX pagnoakTUBHbBIX UCTOYHMKOB U
TpyBonposoaos, Bnaneet YyacTuL BbICOKOW 3HEprum
naporeHepaTopoB NpaKTUYECKMMM
ASC, a TaKke HaBblkami BeIOOpa BrafeTb (MMeTb HaBbIK(M)): MPaKTUHECKUMU
OCHOBHbIX CXEMOTEXHNYECKMX HaBblkaMW MPUMEHSITb Ha NpakTuke obLue
¢oHO0B MK-5.8 peLleHnin n pacyeta | MeToabl UsMepeHuii 1 06paboTku
peakTopHOro napaMmeTpoB U 3KCNeprMeHTarnbHbIX Pe3yrbTaToB,
otaeneHunsa ASC. pPeXMMOB paboThl UCnonb3yembix NpU NPoBeAEeHNE MCCNeaoBaHWM
3MEMEHTOB CXEMb! N3MNy4YeHUn pagnoakTUBHBIX UCTOYHMKOB U
AN peLleHns YacTuL BbICOKOW 3HEPTUMN.
KOHKpEeTHbIX 3agay.
CnocobeH MpumeHsieT meToabl | 3HaTb: MeToAbl MCCredoBaHMS BeLecTBa Ha
CaMOCTOSITENbHO nccrnegoBaHust COBPEMEHHbIX CMEKTPOMETPAX M AeTeKTopax;
MK-6 | BbINOMHATL MK-6.1 BelllecTBa Ha
3KCMepuMeHTasnbH COBPEMEHHbIX YMeTb: NPUMEHATb METOAbI NCCrefoBaHNS
ble U CNEKTPOMETpax U BELLECTBA Ha COBPEMEHHbIX CMNEKTPOMETPaXx M




TeopeTuyeckme JeTekTopax, B TOM [eTekTopax, B TOM Yyncne meToapl anbga-, beta
nccnenoBaHus yucne meToabl 1 ramma- CneKTPOCKONUM Ans NpoBeaeHust
Ons peleHus anbda-, 6eta u nccnegosaHuii obpasuos
Hay4HbIX U ramma-
NPON3BOACTBEHH cnekTpockonuu anst | BnageTtb: HaBblkaMy NpOBEAEHMS M3MEPEHUI Ha
bIX 3a4a4 C npoBeaeHus COBPEMEHHbIX CNEKTpoOMeTpax U AeTekTopax
MCMonb3oBaHNeM nccnenoBaHun
COBPEMEHHOW o6pasuos
TEXHUKUN N
MEeTOo0B pacyeTa
W UccrieaoBaHus
c
onTUMNU3NpPOBaHN
eM MeTo[oB
nccnenoBaHus.
CnocobeH 3HaeT 3HaTb: MexaHn3Mbl pagnaunoHHbIX U MarHUTHbBIX
obecne4ymBaTtb MK-8.1 COBpPEMEHHbIE BO3ENCTBUN Ha MHOTOCJIONHbIE
paavaLmoHHbIN ' MeToabl MofynpoBOAHUKOBLIE CTPYKTYPbl W MONUMEpHI,
KOHTPOJb U O03MMeTpum npovecchl penakcauum nedektos B
3KOmMormyecku Brnapeet metogukon | NONMynpoOBOAHMKOBBLIX CTPYKTypax W nonvmepax,
BesonacHyto pacyeTa o3, COBpeMEHHble MeToabl A03MMETPUMN.
aKcnnyaTaumo MeToaoM
AAepHbIX rpagynpoBOK U YMeTb: pas3bupaTtbCcs B OCHOBAxX paamvauMOHHbIX
3HEepreTU4ecknx MOBEPOK Pa3NUYHbIX | TEXHOMOIMA M MOAENUPOBaHWUN paauaLMOHHbIX
MK.g | YCTaHoBOK C MK-8.2 | Tunos pagMomMeTpoB | NMPOLECCOB, OLEHUTb BO3MOXHOCTU METOAOB U
npUMeHeHnem ONs KOHTPOnNS 3a cpeacTs n3mMepeHnst [03NMETPUYECKMX
TEXHUYECKUX pas3nnUYHbIMM XapakTepucTuk
cpencTs TMNamm
paanaLmoHHOro pPaanoaKTMBHbIX BrniageTtb: meToaukon pacyeta 403 U PEXUMOB
KOHTponsa AJY u MCTOYHUKOB. penakcauun pgns  TexHonorum MAOMN UNC n
A3C u BecTtun MPOLIECCOB  pafMauVoHHOW  Nonumepusauum,
. Bnageet metogammn
NHAMBUAYanbHbI o3UMETDIN METOAOM TpagyMpoBOK MU MPOBEPOK PasfnUyYHbIX
nosumeTpuyecknin | MK-8.5 gHeLIJHeFF(; TANOB  paguoOMEeTPoB AN KOHTponst  3a
KOHTPOIb OBRVIEHIS pasnnUYHbIMU TMNamu paguoaKkTUBHbIX
nepcoHana. y ) MCTOYHMKOB
12. O6bem gucumnnuHbl B 3a4eTHbIX egnHuuyax/yac. — 3/108.
dopma NpoMeXXyTOYHOM aTTecTauummn - 3a4erT.
13. TpyaoemkocTb No BMAam y4yebHoun paboTbl
TpyaoemMKocTb
Bupg yyebHom paboTbl Mo cemecTtpam
Bcero
2 cemMecTp
AyanTOpHbIE 3aHATUS 48
nekumnm
B TOM YMUCHIE: npakTuyeckme
nabopartopHble 48 48
CamocTodatenbHas pabota 60 60
B TOM umucne: KypcoBasi paboTa (npoekT)
dopma NpoMeXYyTOHHOM aTTecTaLmm 3aver 3aver
WToro: 108 108
13.1. CopepxaHue QUCLUNIUHDI
Peanusauus
HaumeHoBaHve pasgena pasgena

n/n
OVCLUMNIUHBI

CopepxaHve pasgena QucuuninHbl

OVCLUMMUHBI C
NMOMOLLbIO




OHnamnH-Kypca,
OYMK *
1. JlabopaTopHble 3aHATUA
TepmuHonorus. Tunbl B3aMMOOENCTBUS U3NYYEHUS C
MpoxoxaeHve nsnyyveHns
1 BELLECTBOM -
yepes BeLLeCcTBO
5 Buabl MOHU3MPYIOLLINX Anbda-, 6eTa-, raMma- 1 HEUTPOHHOE n3nyydeHue. Ux
N3ny4yeHuni NCTOYHUKM
OKCnos3nuMoHHasa go3a. ONeKkTPOHHOE paBHOBECKE.
3 OcCHOBbI JO3UMETPUN -
MornoweHHasa nosa. Kepma 1 cema
Ma3opa3psagHbIf CHETUMK, OCHOBHbIE XapaKTePUCTUKM,
pexumbl paboTbl. CUMHTUNNALUMOHHBIN OETEKTOP,
4 [eTekTopbl n3ny4yeHumn onpegeneHne OCHOBHbIX XapakTepPUCTHUK. -
MonynpoBOOHMKOBbLIN AeTEKTOP, onpeaeneHue
OCHOBHbIX XapaKTepUCT1K
OcCHOBHble CBeeHNS O CTaTUCTUYECKOM obpaboTke
5 O6paboTka pe3ynbTaTos pes3ynbTaTtoB U3MEPEHUN, nccrnegoBaHme -
pacnpegenenui Naycca un lNyaccoHa
5 McTounnk anbda- McecnegoBaHue OCHOBHbBIX CBOMCTB UCTOYHMKA anbda-
N3nyyeHnst N3nyyeHnst )
MccnenoBaHne OCHOBHbIX CBOMCTB UCTOYHMKA beTa-
7 NcTovHuk BeTa-nanydyeHus -
n3ny4vyeHunst
3 MCTOYHUK raMmma- MccnenoBaHne OCHOBHbIX CBOMCTB MCTOYHMKA FraMma-
n3ny4vyeHunst n3ny4vyeHnst
M3yyeHne OCHOBHbIX CXEM YCUNEHUsI U 06paboTKn
9 Ba3oBble CXeMbl YCUNEHNS curHanos , AL, ncnonb3oBaHMe KOMMbIOTEPHOM
n 0bpaboTkm curHana TEXHUKKN, KOMMNbIOTEPHast 00paboTka 1 XpaHeHne
[aHHbIX.
10 MHOFO,D,eTeKToprle HavyanbHble cBegeHus o MHOrogeTeKTOpPHbIX
cucTeMbl cucTemax, X HasHavyeHuK, NpuHUMnax padoTsl
13.2. Tembl (pasgenbl) AUCUUMNINHBI U BUAbI 3aHATUN
Buabl 3aHATUIA (KONMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl CaMoCTOSTeNnbhas
n/n (pasgena) oucumnnnHbI Jlekuun Mpaktuyeckme | JlabopaTopHbie pabora Bcero
1 MpoxoxaeHve nsnyyveHns 4 6 10
" | Yepes BeLLecTBO
Buabl noHM3npytowmx
2. | BYABl VioHMIMpYIoW 5 6 11
N3nyyeHunmn
3. | OcHoBbI go3MMeTpUmn 5 6 11
4. | JeTeKTopbl N3ny4yeHui 5 6 11
5. | ObpaboTka pe3ynbTaToB 5 6 11
NcTouHnK anbda-
6. ® 5 6 11
n3nyyeHusi
NcTouHuk beta-
7 5 6 11
n3nyyeHusi
M CTOYHMK ramma-
8 5 6 11
n3nyyeHusi
ba3soBble cxembl
9. | ycuneHus n obpaboTkm 5 6 11
curHana
MHorogeTekTopHble
10. A P 4 6 10
CUCTEMBI
UToro: 48 60 108

14. MeToan4yeckue ykasaHmA Ans ody4yaroLWmXca No 0OCBOEHUIO AUCLUMNIIUHDbI
Memoduyeckoe obecrnevyeHue aydumopHol pabombi: y4yebHO-meToauveckne nocobusa ans
CTYOEHTOB, Y4eOHNKN N y4ebHble Nocobus, aNEeKTPOHHbIE U MHTepHET-pecypcChl.




Memoduyeckoe obecrniedyeHue camocmosimesibHol pabomsi: y4ebBHO-MeToamyeckme nocobus
NO OpraHu3auumn CamoCTOATENbHON paboTbl, KOHTPOMbHbIE 3a4aHus U TeCTbl B BymaxHOM u
SNEKTPOHHOM BapuaHTax, TecTUpylLlmMe CUCTEMbI, OUCTAHUMOHHblE (OopMbl OBWeHns ¢
npenopgasatenem. KoHTponb camoctoATernsHonm paboTbl peanu3yeTcss C NOMOLLbI OnpoCcoB,
TeCTOB, BOMPOCOB N0 TeMaM 3agaHui 1 T.4.

15. lepeyeHb OCHOBHOM W [AOMOSIHUTENIbHOWM nUTepaTypbl, PECYpPpCOB WHTEpPHEeT,
HeobOXoaUMBIX ONA OCBOEHUSI ANCLMNIIUHBI (Criucok iumepamypbl 0GhOPMISEMCS 8 COOM8emcmeauu
¢ mpebosaHusimu FOCT u ucrionb3yemcsi obuwasi cCkeosHasi Hymepauyusi 0r1s1 ecex 8U008 UCMOYHUKO8)
a) OCHOBHas nutepartypa:
Ne n/n NcTouHunk

O6oposckun, V. M. dusmyeckne 0CHOBbI paanaLMOHHbIX TEXHONOrMn : [ydebHoe nocobue]
1 /N.M.ObogoBckun .— [onronpyaHeii : sgatensckuin gom NHTennekr, 2014 .— 351 c.
BbonosabiHa A. Y. [leTekTopbl MOHU3UPYIOLLNX YacTuL U N3nydYyeHui. NpuHLmMnbl UX NPUMEHEHNS :
2 y4yeb. noco6./ A.W. BonosabiHsa, .M. O6ogosckuin .— HonronpygHbiv : MHTennekT, 2012 .— 204
c. (10 ak3.)

6) gononHuTenbHasa nuTepaTtypa:

Ne n/n McTouHnK

TpywwnH HO.B. PagmaLmoHHble npouecchl B MHOFOKOMMOHEHTHBIX MaTepuanax. Teopus un

1 KomMmnbloTepHoe mogenuposaxue / HO.B. TpywuH; Poc. akag. Hayk, PU3NKO-TEXHUYECKUIN NH-T UM.
A.®. Modhde .— CI16., 2002 .— 382 c.

BparvHckui P.IM. Ctabunusaumsa pagnaunoHHO-MOaMPULMPOBaHHbIX nonuoneduHos/ P.T1.
BparvHckuin, 3.3.PuHkenb, C.C. JleweHko.— M.: M3g-Bo Xumus, 1973, 197 c.

B) MH(pOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTeNibHble pecypchl (0duumnanbHble PECYPChbl UHTEPHET)™:
Ne n/n Pecypc
1. | www.lib.vsu.ru — 3HB BI'Y

2. | https://edu.vsu.ru — OnekTpoHHbIN yHUBEpcuTeT BIY

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(y4ebHo-Memodudeckue pekomeHdayuu, rocobusi, 3adayHUKu, MemoOu4YyeCcKue yKa3aHUsi M0 BbIMOSTHEHUIO
rnpakmu4eckux (KOHMpPOsibHbIX), Kypcoebix pabom u dp.)

Ne n/n McTouHmMK
Anves, P. A.. PagnoaktusHocTb : [y4eb nocobue ans ctyd. By3oB, obyd. no Hanpasnexuio BMNO
1 020100 (marucTp xumnn) n cneumnansHocTn BMNO 020201 - "®yHaameHT. n npuknag. xumua"] /

P.A. Anues, C.H. KanmbikoB .— CaHkT-lNeTepbypr ; Mocksa ; KpacHogap : JlaHb, 2013 - 301c.
O6oposckun, . M. C60pHUK 3aa4 NO 3KCNepMMeHTanbHbIM MeTo4am SAepHON (PU3NKHK :

2 YyebHoe nocobue ans cTyaeHToB PU3NYECKMX N MHXEHEPHO-PU3NYECKMX CreLmanbHOCTeN
By3oB / .M. Obogosckuii .— M. : QHeproatomusgat, 1987 .— 280 c. : un, Tabn

17. OOpa3oBaTefnibHble TEXHONOrMK, UCNOoNb3yeMble nNpu peanusauum y4eOGHOMU
ANCLUMNIINHBI, BKNOYasi [AUCTaHUUOHHble obOpa3oBaTenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe oOyyYeHue):

Mpn  npoBedgeHuM  3aHATUM  NO  AMCUMNIIMHE  UCMONb3YITCA  creayloLliune
obpa3soBaTenbHble TEXHOMOMNN:

— aKTUBHbIE N UHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMbKOTEPHbIE TEXHOMOMMIN NPU NPOBEAEHUN 3AHATUN:

- Mpe3eHTauMOHHble MaTepuanbl M TEXHOMOrMM npu OO0bACHEHMM MaTepuana Ha
NEKLUMOHHbIX U NPAKTUYECKUX 3aHATUSX;

- cneynanun3anpoBaHHoe obopyaoBaHMe Npy NpoBeaeHun nabopaTopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauui Mpu MNOCTaHOBKE Uuenenm u 3agjad K paspaboTke
npuKnagHblXx nporpamm, npu Bblibope nporpammHoro obecneyeHnst No  yCTaHOBMEHHbLIM
Kputepusm, npu paspaboTke nporpaMmm no nNpeaycMOTPEHHbIM anropuTMam n Metogam


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/
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

Ona camocTosTenbHon pabotbl ucnonbdyetrca IBC YHuBepcuteTckad 6ubnuoTeka

online - www.lib.vsu.ru -

3HB BIY. TllporpammHoe obGecnedeHue,

npuMeHsiemoe npu

peanusauun aucuunnmnHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,

Mozilla FireFox.

JVcTaHUNOHHbIE obpasoBaTterbHble

TEXHONOrmm

(d0T)

NPUMEHSsIlOTCA  C

Mcnonb3oBaHMeM obpa3oBaTenbHOro noptana «dNeKTPOHHbIN yHUBepcuTeT BIY».

18. MaTepnanbHoO-TeXHU4YeCKoe obecneyeHne ANCLUUNIINHDI:

Jlabopatopus (anga nposeaeHnss NnabopaTopHbIX 3aHATUN,
TEKYLLEro KOHTPOIS Y NPOMEXYTOYHOM aTTecTaunm
(r.BopoHex, nnowaab

YHuBepcutetckas, .1, nom.l, aya. 32).

CneunanunsmpoBaHHas mebenb, ycTaHOBKa Angd
n3yyeHns kocmmnyeckmx nyden ®rK-01c
Teneckonom rasopaspsigHblX 4ETEKTOPOB,
yCTaHOBKa A5 U3y4eHUs1 KOCMUYECKNX yYen ¢
TENecKonom

CUMHTUIISILMOHHbBIX OETEKTOPOB, YCTAHOBKA A1
N3y4yeHus B3aMModencTBns 6eTa-n3nyveHus ¢
BELLECTBOM (razopaspsaHbiii 6ok
OEeTEeKTMPOBaHMS;

BbICOKOBOSbTHbIN 610K nuTaHusa NMCO2-08A;
nepecyeTHbI npubop MNMNC02-4), yctaHoBka Anst
N3y4yeHuns1 B3aMMoaeNCTBUS HENTPOHHOTO
N3ny4eHns ¢ BELLECTBOM (rasopaspsiaHbin 6ok
petekTupoBaHus CI-8b; BLICOKOBOSbTHbIN BIOK;
nepecyeTHbI npubop MNMNCO02-4; cyeT4mK MMNYNbLCOB
CYM-16), ycTaHOBKa [O3UMETPUYECKOrO KOHTPOIS
YNM2-2 ¢ 6nokamu getektupoanus 6OMIM-08P n
bb62-03

Y4ebHbI nabopaTopHbI cTeHa "V3ydeHne
B3aMMOENCTBUS 3apsHKEHHbIX YacTul, ¢
BELLECTBOM. Y4eOHbIl TabopaTopHbI CTEHS,
"NccnegoBaHune ra3opaspsagHoro cHéT4mnka"

JTabopatopust um. J1.H. CyxoTunHa (ans nposegeHus 3aHATUN
CEMNHapPCKOro TUNa, TeKyLero KOHTPONSA 1 NPOMEXYTOYHOMN
atTectauuu) (r.BopoHex, nnowaab YHuBepcuTteTckas, a.1,
nom.l, aya. 30)

CneunanunsnpoBaHHas Mebenb, ycTaHoBKa Ans
nsyyeHns kocmmnyeckmx nyden ®rkK-01, ycraHoska
AN n3yveHus B3aMMoaencTBus anbga-nusnyyeHns
C BelecTBOM (NynbT cnekTpomeTpuydeckuin C3C-
13; nonynpoBoaHukoBbi aetektop OKIMc-50;
npeaycunutens BYCWN2-50; nepecyeTHbIN npnbop
MC02-4), yctaHOBKM ANl onpegeneHus nepmoaa
nonypacnaga onroXxuByLLero nsofona (2 wr.),
yCTaHOBKa ANd U3ydeHus B3anmogencrems beta-
N3ny4yeHnsi ¢ BeLLeCTBOM (rasopaspsgHbin 610K
OEeTEeKTUPOBaHUS; BbICOKOBOSIbTHbIV BIOK NUTaHus
MCO2-08A; nepecyeTHbI npubop MC02-4),
YCTaHOBKU AN1S U3y4YeHUst B3anmMogencTang ramma-
N3NyyYeHns ¢ BELLECTBOM (CLUUHTUNNALNOHHBIN 6ok
petektmpoBaHua B3OI2-23; BbICOKOBOMbTHbLIN 60K
BC-22; nepecyeTtHbinn npubop MC02-4) (2 wr.),
yCTaHOBKa Jo3uMeTpuyeckoro koHTponsa YM2-2 ¢
onokamu getektmpoBanus 5AMIM-08P n 652-03.

JlTabopaTopus (onst NpoBEeAEHMS 3aHATUIA CEMUHAPCKOro
TUNa, TEKYLLEro KOHTPOIS U NPOMEXYTOYHON aTTecTaumm
(r.BopoHex,

nnowagb YHuBepcuteTckas, 4.1, nom.l, aya. 33)

CneunanunsnpoBaHHasi mebernb,
NonynpOBOAHUKOBBIN raMMa-CneKTPoOMeTp
(nonynpoBogHukoBbIn getektop OIOK-50;
npegycunutens MY-r-1K;

cnekTpomeTpuyeckun 6nok CY05-M1;
ocumnnorpadg C12-55), nonynpoBogHUKOBbIN
anbda-crnekrpomeTp (hopBaKyyMHbIA HACOC
BECOOLBC-VP-215;

BaKyyMHas kamepa; nonynpoBOAHNKOBbLIA AETEKTOP
[OKMc-125; npegycnnutens CR-150; kpent KAMAK;
cnekTpomeTpuyeckuin yeunutens 1101;
BbICOKOBOMbTHbIN 6nok 1904 ), ycTaHOBKU Ans
N3y4YeHns NapamMeTpoOB N XapaKTEPUCTUK




rasopaspsigHblx cyeTyunkoB (kpent BEKTOP;
rasopaspsgHbin 6nok getektnposaHna CA-8b
(CBT-10); BbICOKOBOMbBTHBLIVM 6110k nuTaHns BHB-30-
01; nepecyeTHbI npubop MNMC 02-4; ocumnnorpad
C12-55) (2 wr.), ycTaHOBKa AN1s1 U3y4YeHust
napameTpoB U XapaKTePUCTUK CLUUHTUMNALUOHHOMO
aetektopa (kpent BEKTOP; CUMHTUNNSALNOHHDIN
6nok geTtektupoBaHust BA3M-20P;
cnekTpomeTpuyeckun yemnutens bYU-3K;
BbICOKOBONNbTHbIN 6ok nutanus BHB-30-01;
nepecyeTHbI npubop MNC02-4; ocuunnorpadg C12-

55)
KoMnbloTepHbIn Knacce (4na npoBeeHUs 3aHATui CneuunanunanpoBaHHasi Mebernb, KOMMNbIOTEPDI
CEMMHAPCKOro Tuna, TEKYLLEro KOHTpornsa u npomexytoyHon | Pentium-Il, 11l (12 wT.), o6beanHEHHbIE B

atTectauum) (r.BopoHex, nnowagb YHMBepcuTteTckas, a.1,
nom.l, ayg. 40/3)

NOKanbHY CETb C BO3MOXXHOCTBIO MOAKITHOYEHUST K
cetn «MHTepHeT»

Microsoft Windows 7, Windows 10 gorosop 3010-
15/207-19 ot 30.04.2019

LibreOffice (6becnnaTtHoe n/vnn ceoboaHoe MO
(nnueHsus: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unn csoboaHoe MO
(nnueHsusa: https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu cesoboaHoe MO)
(nMueHsus:
https://www.mozilla.org/ru/about/legal/terms/firefox/)
CodeBlocks (6ecnnatHoe u/unu cesobogHoe MO
(nnueHsuns: http://www.gnu.org/licenses/)

KoMnbloTepHbIl Knacc, ayauTopust Ans rpynrnosbixX 1
MHAMBMAOYAnbHBIX KOHCYNbTaUMWI, NoMeLleHne ans

camocTosTenbHomn pa6otsl (.BOpoHeX, nnowagb
YHusepcuteTckas, a.1, nom.l, ayg. 40/5)

CneunannsnpoBaHHasi Mebenb, KOMNbIOTEPDI
(cuctemHble 6noku Intel Pentium-1V, MoHuTopbl LG
FLATRON L17428-8F) (30 LT.) C BO3MOXHOCTbIO
nogkroYeHns k cetu «MHTepHeT» 1 obecrnedeHnem
0OCTyna B 3NIEKTPOHHYH MHGOPMALIMOHHO-
obpasoBaTenbHyto cpefy yHMBepcuteTa

Microsoft Windows 7, Windows 10 gorosop 3010-
15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTHoe u/unun csobogHoe MO
(nnueHsusa: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/vnu cesobogHoe NO
(nnueHsusa: https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/wnmn ceobogHoe M0)
(NMnueHswns:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMeXyTOYHON aTTecTalun

MopsaoK OLEeHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpeaensieTcs

cogepxaHnem cnegyrowmx pasagenos guCUUNIINHbIL

HanmeHoBaHue WHankaTop(bl)
r’ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” AOCTUXEHMS OueHouHbIe cpeacTsa
(moayns) 4 KOMMeTEeHUMN
) MNK-5.7 CobecenoBaHue, oT4eThI MO
1. Tembi 1-10 NK-5 MK-5.8 naGopaTopHbIM paboTam.
_ _ CobecepnoBaHue, oT4yeTbl MO
2. Tembl 1-10 [K- 6 MK-6.1 nabopaTtopHbIM paboTam.
MK-8.1
3 Tembl 1-10 K-8 MK-8.2 CobecenoBaHue, oT4eTHI MO
. MK 8.5 nabopartopHbiM paboTam.




HanmeHoBaHue WHankaTop(bl)
(]
r’,\;[-, pasfena AncumnninHbl Ko“&';?;?” [OCTIRKEHUS OueHouHble cpeacTea
(moayns) 4 KoMneTeHummn
lMpomexyTodHasa aTTectaums MyHkT 20.2.1
dopma KOHTpOns — 3adeTt Bonpochbl k 3a4eTy

20 TwvnoBble OUEHOYHble cpeAcCTBa M MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl OLeHUBaAHUA

20.1 TeKywMi KOHTPOINb ycneBaeMoCTH
KoHTporb ycrneBaemocTu Mo AUCUUMNIIHE OCYLLECTBNAETCS C MOMOLLBIO CNeAYLNX OLEHOYHbIX
cpeacTs:
JlabopaTtopHble paboTbl, KONITOKBUYM, KOHTPOIbHbIE paboThl

YpoBeHb
KpuTepumn oueHuBaHnsa KoMmneTeHumm ChopMMpPOBaAHHOCTHU Lkana oueHok
KOMMEeTEeHUnn
Ob6yvarwumncs geMOHCTPUPYET NOSTHOE COOTBETCTBUE lNoebiweHHbI 3aumeHo
3HaHWIN, YMEHWUI, HaBbIKOB NPUBEAEHHbIM B Tabnuuax ypO8€eHb

nokasaTtensm, cBOOOLHO onepupyeT NpMobpeTeHHLIMM
3HAHUAMKU, YMEHUAMM, MPUMEHSET UX MNpPU peLleHun
npakTuyeckmx 3agau

Ob6yvarwumncs geMOHCTPUPYET COOTBETCTBUE 3HAHWUN, | ba308bil yposeHb
YMEHWIN, HaBbIKOB MpuBedeHHbIM B  Tabnuuax
nokasatensm, HO  OONyckaeT  He3Ha4YuTernbHble
OLWMOKKN, HETOYHOCTW, UCMbITbIBAET 3aTpPyOHEHWUs Mnpwu
peLleHMM NPaKTUYECKMX 3a4ay

Obyuvatowuincs OeMoHcTpupyeT HenonHoe lMopozossili
COOTBETCTBUE 3HaHWIA, YMEHUNA, HaBbIKOB ypO8EHb
npvBeAeHHbIM B Tabnuuax nokasaTensm, OomnyckaeT
3HauYMTEmNbHbIE OLWMOKM NPU peLUeHMn MNpPaKTUHECKMX

3apav
Ob6yuvatouuincs OeMOHCTpupyeT sIBHOE - HezaumeHo
HECOOTBETCTBUE 3HaHWUN, YMEHUN, HaBbIKOB

npmeegeHHbIM B Tabnuuax nokasarensam

20.2 NMpomexyToyHasa aTrecTaums

MpomexyToyHas aTTecTaums No AUCUUNNMHE OCYLLECTBMASIETCS C MOMOLLbIO CreayLLnX
OLEHOYHBIX CpeacTB:

CobecegoBaHue no bunetam K 3a4eTy

20.2.1. lNepeyeHb BONPOCOB K 3a4eTy:

XapakTepucTuku annapaTypHOro crnekTpa 3apsiXKeHHbIX YacTuL,.
‘pagyvpoBKa CNEKTPOMETPOB 3HEPIrUN raMma-n3syvyeHun.
CnekTpomMeTpusa ramma-msnyy4eHns CUIMHTUINALNOHHON METOLMKOMN.
OnpepgeneHne OTHOCUTENBHOW aKTUBHOCTU MCTOYHUKOB U3MyYEHWUN.
OnpepgeneHne koadduuUMeHTa BHyTPEHHEN KOHBEPCUN.
Anbga-cnekTpoMeTpusa ¢ NoNynpoBOAHUKOBLIMU AeTeKTopaMu.
NpeHTudukaums tmna 3apsXXeHHbIX YacTul, Ha yAeNbHON MoHM3auuu.

OcobeHHOCTM CNEKTPOMETPUN OCKOSTKOB AeNALLINXcsa saep.

© 0 No g bk bd-=

CneKkTpoMeTpust ANeKTPOHOB B NMPUCYTCTBMM NO3UTPOHOB.



10.OnpepeneHne kKackagHOCTU Nepexoaos.

11.0npepeneHve MynbTUMNONBHOCTU raMMa-nepexoaos.

12. KngkoCcunmHTUNNSALUNOHHAA CNEKTPOMETPUSI.

13. MHorogeTekTopHble METOAMKM CNEKTPOMETPUN N3NYYEHUA.
14.CneKkTpomMeTpusi HA3KOIHEPreTUYECKOro U3nyyYeHus.
15.CnekTpomeTpuyeckme MeTOANKM onpeaernieHns akTUBHOCTH.

16. 3 peKTNBHOCTb perncTpaumnmn n3ny4eHnin — MeToabl U cpeacTea onpeaeneHus.
17.CnekTpomMeTpusi U3nyy4yeHnmn 06 bEMHbIX MICTOYHUKOB.
18.CneKkTpomMeTpuns KOPOTKOXMUBYLLIMX HYKITMAOB.
19.a3oHanoHeHHbIE CNEKTPOMETPbI TSXENbIX 3apsKEHHbIX YacTuL.
20.MeToa cnekTpoMeTpun ssiaep oTaaun.

21.0OcHOBHblE XapaKTePUCTUKM aMMNIIUTYOHO-3HEPTreTUYECKNX CNIEKTPOMETPOB.

YpoBeHb
KpuTepum oueHnBaHnsa KoMmneTeHumm chopmupoBaH LLkana oueHok
HOCTU
KOMMNETEHLNN
O6yyarowmmnca OeMOHCTPUPYET MOSIHOe COOTBEeTCTBUE | [108bIlEHHbIl 3aumeHo
3HaHWIN, YMEHWW, HaBblkOB MpMBEAEHHbIM B Tabnwuuax yPOBEHb
nokasaTtensiM, cBOOOAHO onepupyeT nNpUOBpPETEHHbIMU
3HAHMAMW, YMEHUSAMMW, TMPUMEHSAET UX MNpU  pPeLueHun
npakTUyYeckmx 3agad
Ob6yyaowmnca OemMoHCTpupyeT COOTBETCTBUE 3HaHWM, ba3zoeniti
YMEHWI,  HaBbIKOB  MpMBEAEHHbIM B Tabnuuax yPOBEHb

nokasaTtensam, HO OOnyckaeT He3HauuTemnbHble OLLIMOKY,
HETOYHOCTW, WCMbITbIBAET 3aTPyOHEHWS MpU  peLleHnm
npakTUyeckmx 3agad

Ob6y4arowmmnca AeMOHCTPUPYET HEMOSTHOEe COOTBETCTBUE lNopozoenbili
3HaHWIN, YMEHWW, HaBblkOB MpuMBEAEHHbIM B Tabnwuuax yPOBEHb
nokasaTtensiM, [[OMnyckaeT 3Ha4uTesbHble OWWOKN Npu
peLleHnM NpakTUYeCcKMX 3agad

Ob6yyaowmnca AemMoHCTpupyeT SBHOE HEeCOOTBEeTCTBUE - HezaumeHo
3HaHWIN, YMEHWWA, HaBbIKOB MpPUBEAEHHbLIM B Tabnuuax
nokasarensiv

MpomexyTouHas aTTecTaumsi NpoBOANTCA B COOTBETCTBUM C [MONOXEHNMEM O MPOMEXYTOYHOM
aTTecTtaumm obyyaroLwmxcsi No nporpammam BbiCLLEro 00pa3oBaHUs.



	- освоение студентами наиболее общих методов построения встроенных управляю-щих систем на базе микроконтроллеров и их применение для исследования излучений ра-диоактивных источников и частиц высокой энергии.
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