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PABEOYASA NPOMPAMMA YYEEHOWU OAUCUUNIIUHDI
B1.B.08 CnekTtpomMeTpusa saepHbIX U3NTy4YeHUN

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKK/cneynanbHOCTH:
14.04.02 ApepHble dur3MKa 1N TEXHONOMMK

2. Mpodnnb nogroToBKkM/cneuymnanmnsauusa:

®u3nka aTOMHOro agpa 1 YyacTul

3. KBanudumkauma BbINnyCKHMUKA: Marnctp

4. ®dopma oO6y4eHuUs: oYHas

5. Kachepnpa, oTBeyarowas 3a peanmsaumo AUCLUNIUHBI:

Kadheapa saepHon pUsnkm

6. CoctaBuTeNnn nporpaMmmbi:

K.d.- M.H., goueHT Baxtene Buktop MaTtBeesu4

7. PekoMeHOoOBaHa:

HayyHO — MeTOaMYeCKMM coBeTOM hmanyeckoro hakynoteTa, npoTokon Ne6 ot 24.06.2021

Pl npoaneHa Ha 2022-2023 y4ebHbin roga, HMC dwunsnyeckoro cdakynoteta ot 14.06.2022,
npoTokos Ne6.

Pabouas nporpamma npoaneHa Hay4YHO-MeToaUYEeCKMM COBETOM (hmanveckoro dpakynbteTta oT
25.05.2023, npoTokos Ne5.

8. YuebGHbIn rop: 2021/2022 CemecTp(bl): 2



9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI

Llensimu oceoeHusi y4ebHoU OucyuniuHbl A68115K0MCs:

- O3HAKOMSIEHNE CTYAEHTOB C OCHOBHbIMW METO4AMM Y METOAUKAMWN CNEKTPOMETPUM
N3NyYeHUN, OCHOB (PU3MKN B3aNMOLENCTBUSA N3NYYEHNI C BELLECTBOM, METOLOB
perncTpaumm n3ny4yeHnn cnekTpomeTpamm n NpakTM4eckoro X NPUMeEHeHMs.
3adayu y4ebHoU OuCyUMNUHbI:
- AaTb 3HaHUA 0 PUBNYECKUX ABNEHUNAX, HA KOTOPbIX OCHOBAHO onpeaeneHune
3M1IEMEHTHOIO U N30TOMHOIO COCTaBa BELLECTBA, OCHOBAaxX MUCCNeAOBaHMS XapakTepucTumk
MaTepuanoB MetTogamn pes3epdOopAOBCKOro paccesHusl, KaHanmpoBaHus, anbga- un
beTa-cnekrpomeTpum
- Hay4nTb BbIOMpaTb METOL M3MEPEHMI U 06PabOTKN IKCNEPUMEHTAlbHbIX Pe3yNbTaToB
npv NaHNPOBaHUKM SKCNEPUMEHTAa AN NPOBeAEeHUNA NccrneoBaHui U3ny4YeHun
pasnNUYHbIX PaanoakTUBHbBIX MCTOYHUKOB N 4YacTuUL, BbICOKON SHEPTK

- AaTb HaBbIKM NPaAKTUYECKOro NPUMEHEHUS CNEKTPOMETPUMN: OCYLLECTBNATL rPagynpoBKY
CMNeKTPOMETPOB, ONpeaensaATb OTHOCUTENbHYIO aKTUBHOCTb MCTOYHMKOB U3NYyYeHUN,
NPOBOANTb MAEHTUMUKALMIO TUMA 3apPSXKEHHbBIX YacTuL, MO YAENbHON NOHU3aLNN.

10. MecTo y4yebHOM AncUUNNUHBLI B cTpyKType OOI:

O6s3aTenbHas gucuunMHa BapuaTuBHOM Yactu umkna b1 (Yactb, dhopmupyemas
yyYacTHMKaMu obpasoBaTeribHbIX OTHOLLEHUIA).

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUs MO AUCUUNNUHE/MOAYNIO (3HAHUSA, YMeHus,
HaBbIKU), COOTHECEHHbIe C NNaHUpyeMbIMU pe3yribTaTaMuM OCBOEHUS oGpasoBaTeNnbHOWM
nporpamMmmbl (KOMNeTeHLMSAMA) U UHAUKATOPaMU UX JOCTUXKEHUS:

Kog HassaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KoMMeTeHumnmn
3HaeT usnyeckme
SIBMEHns, Ha
KOTOPbIX OCHOBAHO
onpegeneHve
SNEMEHTHOTO U 3HaTb: um3ndeckne SABMEHUsl, Ha KOTOPbIX
M30TOMHOro coctasa ) ’ P
CnocobeH OCHOBaHO  oOfnpedeneHne  SfieMEHTHOro U
BeLLLeCTBa, OCHOBbI
CaMOCTOATENbHO MCCneaoBaHus M30TOMHOMO  COCTaBa  BELLECTBa, OCHOBbI
BbIMNONHATb nccrnenoBaHus XapaKTepUCTMK MaTepuarnos
CTPYKTYPHbIX
akcnepumeHTanbH | [1K-6.5 XapaKTEPUCTUK MeTodamu pe3epdopaoBCKOrO  paccesiHus,
ble unm KaHanuMpoBaHus, anbda- n 6eta-cnekTpoMeTpun
TeopeTunyeckme marepnanos P i P P
P MeToJamMn Macc- ) .
nccregoBaHus CNEKTPOMETPM YMeTb: BblOMpaTb METOA U3MEPEHWI U
NS pelueHns ’ 00paboTKM 3KCNEepPMMEHTarbHbIX Pe3ynbTaToB
Ans p pesepdopaoBCKOro P P pesy
Hay4HbIX U paccesHms npv NaHMpPOBaHMM 3KCNepMMeHTa ans
Npon3BOACTBEHH ; npoBeaeHnsa nccrieqoBaHnin U3nyvyeHnn
MK-6 b|F>)< 33 a\ﬁl c KaHarmpoBaHns, zanmﬁHux a Moa?(TVIBHbIX VICT?)I‘-IHVIKOBVI
A mMeccbay-apoBCKOn P paal
MCnonb3oBaHNEM YacTuL, BbICOKOW 3HEPTUn
o CMEeKTPOCKOMuU
COBPEMEHHON BbibnpaeT meTo,
TEXHUKUN U H3Me peHvu7| " A Bnapets: HaBbIKaMu NpakTU4ecKoro
MEeTOOB pacyeTa o6 agomA NPYMEHEHNST  CMEKTPOMETPUN:  OCYLLECTBMSATb
W uccnenoBaHus 3Kcl;3ne AMeHTanbHbl | PRAYVIPOBKY  CMEKTPOMETPOB, onpenensito
c X DE3 panaToan " OTHOCUTESNbHYIO aKTUBHOCTb NCTOYHMKOB
ONTUMU3NPOBAHN nr?aHz oBAHN P U3Ny4YeHun, nNpoBOAUTb uAeHTUdMKaum Tuna
€M MeTO0B P 3apsPKEHHBIX YacTuL, MO YAENbHOW MOHU3aLun
NMKB-6.6 | akcnepumeHTa ans
nccrnenoBaHus.
npoBeneHus
nuccrnegoBaHun
n3nyyeHui
pasnu4yHbIX pagno-
aKTUBHBbIX

NCTOYHUKOB U




YacTuL, BbICOKOIA
3Heprum

MNKB-6.7

Bnapeet HaBbikamu
NPaKTU4EeCKOro
NpPUMEHEHNS
CMNEeKTpoMeTpuun:
OCYLLLeCTBNATb
rpagyvpoBKy
CNeKTpoOMeTpoB
3Hepru ramma-
N3nyyYyeHun,
onpenensaTb
OTHOCUTESbHYH
aKTUBHOCTb
WMCTOYHMKOB
N3nNy4YyeHun,
nNpPoBOAUTb
naeHTudmkalmo
TMNa 3apsXKeHHbIX
yacTuy, no yaernbHom
MOHM3aLMN.

12. O6bemM ancumnnmHbl B 3a4eTHbIX eanHuuax/yac — 3/108.

CDopma npome)KyTquoﬁ aTTecTauumn - 3a4eT

13. TpyAoeMKOCTb No Buaam y4e6Homn paboTbl

TpyaoemMKkocTb
Bup yue6Hoi paboTbi Bcero Mo cemecTpam
2 cemecTp
AyauTopHbIe 3aHATUSA 36
nekyum 18 18
B TOM 4uche: npakTn4eckue
naboparopHble 18 18
CamocTosaTenbHasa paborta 72 72
B TOM 4mcrie; KypcoBasi pabota (MpoekT)
dopma npoMexXyTodHOM aTTecTauum 3aver Baver
WToro: 108 108

13.1. CopepxaHue QUCLUNIINHLI

n/n Peanunsauyusa
pasgena
HanmeHoBaHue pasgena OVUCUUNMNWHBI C
CopepxaHue pasgena gUCLMNIMHDI
OVUCUUNITIHBI NMOMOLLIbHO
OHNauH-Kypca,
QYMK *
1. Jlekuum
XapakTepuCTUKM  3apshKEHHbIX 4YacTul, M MOTOKOB
1 XapaKkTepucTukym  4vactuy, U1 | uanyydyeHni. VICTOYHMKM u3nyvyeHun. PagmMounsoTorHble i
NMOTOKOB WUCTOYHMKN.  YCKOPUTENW  3apsbKeHHbIX  YacTuu,.
AaepHble peakuunu.
B3anmogenctene TsDKEMNbIX 3apshKEHHbIX 4YacTul, C
. BELLIECTBOM. YnenbHble notepu 3HEepruu.
B3aumopnernicteue
PacnpegeneHust notepb MNpUM  HUBKUX W CPeaHUX
2 3apsHKeHHbIX  4YacTuy  C = -
BELLECTBOM 3Heprusix. BsaumopgencTBume nerkux — 3apsKeHHbIX
YyacTul, C BELLECTBOM. YaerbHble notepu. TOpMO3HOe
N3ny4eHue. YepeHKoBCKoe nsnyveHue.




KaHanupoBaHue.
MoHM3auunoHHbIN  ahpekT dnykTyaumm MoHU3auuu.
[[a30HanonNHeHHbIe OEeTEKTOPLI B UMMNYITbLCHOM pexume
ana  Taxenbix 4Yactuy. [leTektopbl C  rasoBbiM
VloHn3aumoHHble yCUNeHneMm. O heKkTMBHOCTb pervcTpaumu.
3 rasoHarnosIHeHHble OHepreTuyeckas kanubpoBka. HenuHenHocTb.
OeTekTopbl CnekTpoMeTpuss  NerkMx  3apsbkeHHbIX — 4acTuu,.
MeptBoe  Bpemsa. BpemeHHble  chnekTpomeTpbl.
HeTtekTopbl ¢ camocToATeNbHbIM paspsaoM. CTapeHune
AeTekTopoB. MaeHTudukaumns yactuu.
MonynpoBogHWKoOBble AeTeKkTopbl. Tunbl M obnacTu
MonynpoBoAHMKOBbIE npuMmeHeHuss  getektopoB.  OpUEHTAUMOHHBLIA  U”
4 OeTekTopsbl 3apsKEHHbIX | MNasMeHHbIN apdekThI. OHepreTuyeckoe "
Yyactuy BpeMeHHoe paspeLueHue. CnekTtpomeTpus
3apsbKkeHHbIX YacTuy. CnekTpomMeTpus Nerkux 4actumu,.
PagnonioMUHNCLEHTHbIN adpdekT. MexaHn3m
cumHTUNNAuuKn. Tunbl cunHTUNNAaTopoB. O6GnacTu
5 CunHTMNNAUMOHHASR npuMmeHeHns. AnnapaTypHble cnektpbl. ObpaboTka
crnekTpomeTpus
CMEKTpPOB. BpemeHHas crnekTpomeTpus.
MHorogetekTopHble cuctembl. OnTumnsauunsa ®3JY.
6 CnekrpomMeTpbl n | OHepreTndeckaa  cniektpomeTpus.  VaeHTudmkaums
CNeKTpoMeTpus nsnyyeHur. BpemeHHas cnektpomeTpusi.
7 CnekTpomeTpus UepeHKOBCKME [OETEKTOpbl M CMEKTPOMETPbI
BbICOKUX SHEprum 3apsKEHHbIX YacTuu

13.2. Tembl (pasaensl) AUCLUMNNUHBI U BUAbI 3aHATUN

Buabl 3aHATUIA (KONMYECTBO YacoB)

Ne HanmeHoBaHMe TeMb N

n/n (pasgena) gucumnnuHbl | Nekummn | Mpaktudeckue JlabopatopHble ’:g'OOTCaTOﬂTeanaH Bcero

1 | XapaKkrepuCTuKn YacTuu, 1 2 5 10 14
MOTOKOB

2 | Bzanmopgeiicteune
3apsKeHHbIX YacTuy, C 3 3 10 16
BELLECTBOM

3 | loHM3aUuoHHbIe
ra3oHanosHeHHble 3 3 10 16
OEeTeKkTopbl

4 | NMonynpoBOgHUKOBbIE
DEeTeKTopbl 3apAKEHHbIX 3 3 11 17
yacTtuy

5 | CuMHTUNAAUMOHHaS 3 3 11 17
CNeKkTpomeTpus

6 | CnekTtpomeTpbl U > 5 10 14
CNEeKTPOMETPUS

7 CneKTp9meTpMﬂ BbICOKMX 5 5 10 14
3HEprnn
nToro: 18 18 72 108

14. MeToau4ecKkne yKkasaHus Ans 00y4aloLWmUXCA N0 OCBOEHUIO AUCLMNITUHDI
y4yebHo-meToanYeckne nocobusi No opraHu3auun camMoCTOSITENbHOW PaboThbl, KOHTPOSIbHbIE

3aaHnAa 1 TecCTbl

B OymMaHOM W 3NeKTPOHHOM BapuaHTax,

TECTUPYHOLUNE CUCTEMBI,

AVCTaHUMOHHbIE (opMbl 06LLeHUss ¢ npenodaBaTteneM. KOHTpornb caMocTosTeNbHOW paboThbl
peanusyeTcsi C MOMOLLbIO ONPOCOB, TECTOB, BOMPOCOB MO TeMaM 3adaHuii U T.4.

15. lepeyeHb OCHOBHOM WU [AOMOJIHUTENIbLHOW nNUTepaTyphbl,

pecypcoB WHTepHeT,

HeoOXoaAUMbIX ANA OCBOEHUA AUCLUNIIUHbI (CrUcoK flumepamypbl 0hopMIISemcs 8 coomeemcmeuu
¢ mpebosaHusmu FOCT u ucnonb3yemcs obujas ckeo3Hasi Hymepauyusi Orist 8cex 8u008 UCIMOYHUKO8)
a) OCHOBHas nuTeparypa:

Ne n/n NcToYHnK
1 MuwxaHos, B. C. Yactuubl n aTomHble sapa : y4ebHUK no aucumnnmHe "duanka atom. sgpa” /
B.C. MwxaHos, V.M. KanutoHos, H.I. KOguH ; Mock. roc. yH-T um. M.B. JlomoHocoBa .— WNag. 2-




e, ucnp. u gon. — M. : URSS : N3g-Bo JIKA, 2007 .— 581 c.

YepHsie A. T1. MloHnampytoLme nsnyyvenus : [ydedHoe nocobue] / A.lN. YepHsaes ; Mock. roc. yH-T
2 um. M.B. JlomoHocoBa, dus. dbak. — MN3g. 3-e, ucnp. n gon. — Mockea : KOV, 2014 .— 313 c. :
un., Tabn. — bubnuorp.: ¢.311-313.

YepHsaes A. . YckopuTenu B COBpeMeHHOM Mupe : [yuebHoe nocobue ansi CTyAeHTOB BY30B,
obyyatowuxcsa no HanpaeneHuto 011200 - "duanka” n n no cneumnansHoctn 010701 - "dusmka" /
A. I. YepHsieB .— Mocksa : N3g-Bo MockoBckoro yHuBepcuteta, 2012 .— 367 c. : vn., Tabn. —
MpepM. ykas.: ¢.362-365 .— bubnuorp.: ¢.366-367.

6) QononHUTenbHas NUTepaTypa:

Ne n/n NcToYHMK
JlTaGopaTopHbIi NPaKTUKYM MO 3KCNepUMeEHTarnbHbIM MeToaaM saepHon uanku: YuebHoe
4 nocobue ons nHXx.-us. cneumansHocTen By3oB / ; MNMoa pea. K. I'. duHoreHoBa.— M. :

OHeproatommagar, 1986 .— 429 c.

BeegeHune B husnky TsKenbIX MOHOB: YuebHoe nocobue. Manrpekuia KO.T1., Mpuropees B.A.,

5 EmenbsaHos B.M., Nanngyc K.O.,. OraHecsH tO.L, Mennorxkesuy H0.3., MNaTtkos H0.B. M.:
MNP, 2008. 424 c.

Abpamos A./. OcHOoBbI 3KCNepUMeEHTanbHLIX METOAOB AAepHON un3mkM : y4ebHoe nocobue

6 ans ctyn. By3os / A.W. Abpamos, F0.A. KazaHckun, E.C. MaTtyceBnd .— 2-e usa., nepepab. u
gon. — M. : Atommagart, 1977 .— 524,[1] c. : un., Tabn.

Abpamos, Anekcangp VBaHoBuY. OCHOBbLI 3KCNEPUMEHTarnbHbIX METO40B SOEPHON (PU3UKK :
7 y4yebHoe nocobue gns ctyq. sy3os / A.W. Abpamos, HO.A. KasaHckuin, E.C. MaTtyceBud .— M. :
Atomusgat, 1970 .— 558,[1] c.

AbpamoB, Anekcangp VBaHoBmY. OCHOBbLI 3KCNEepPUMeEHTanbHbIX METOAOB SAEPHON (PUSUKN :
8 y4yebHoe nocobue gna ctya. By3os / A.W. Abpamos, HO.A, KazaHckuin, E.C. MaTyceBuy .— 3-e
n3g., nepepab. n gon. — M. : QHeproatommsgar, 1985 .— 487 [1]c.

MyxuH K. H. OkcnepumeHTanbHas saepHas cousumka : y4ebHuk : [B 3 1.] / K.H. MyxuH .— CaHkT-

9 MeTepbypr ; Mockea ; KpacHogap : Jlanb, 2009
YepHsieB A. I. Yckoputenn B coBpeMeHHOM Mupe : [yduebHoe nocobune anga cTyaeHToB By30B,
10 obyyvatowmnxcs no HanpasneHuo 011200 - "dusmka" n n no cneuynansHoctn 010701 - "dunsmka"] /

A. . YepHsaes .— Mockea : N3g-Bo MockoBckoro yHmBepcuteta, 2012 .— 367 c. : un., Tabn. —
Mpeam. ykas.: ¢.362-365 .— bubnuorp.

Abpamos, Anekcanap ViBaHoBnY. OCHOBbI 3KCNEPUMEHTaNbHbIX METOO0B S1AEPHON PUUKM :

11 y4yebHoe nocobue gns ctyq. By3os / A.N. Abpamos, KO.A. KasaHckuin, E.C. MaTtyceBny .— M. :
Atomusgat, 1970

MyxuH, KoHcTaHTMH HukndopoBmd. SkcrnepumMeHTanbHasa saepHast dousnka : y4ebHUK ans cryg.
12 By30B, 00yu4. no cnedy,. "®usmka" : [B 2 1.] / K.H. MyxuH .— 3-e usg., nepepab. n gon. — M. :
Atomusgat, 1974-.T. 1: dusuka atomHoro sgpa .— 1974

B) MHPOPMALMOHHbIE SNEKTPOHHO-06pa3oBaTeNbHbIE pPecypchbl (0duLmanbHbie PECYPChbl MIHTEPHET)*:
Ne n/n Pecypc

13 www.lib.vsu.ru— 3HB BI'Y
https://edu.vsu.ru — OnekTpoHHbIN yHMBEpcUTeT BI'Y

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecne4vyeHUss ANA CaMOCTOATEeNIbHOM paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, ocobusi, 3adayHUKU, MemoOuYEeCKUe yKa3aHusi [0 6bINOJIHEHUH
Mpakmu4ecKux (KOHMpOoJibHbIX), Kypcoebix pabom u 0p.)

Ne n/n NCTOYHMK
MeToguyeckne pekoMeHgauum nNo opraHn3auum CamoCcToAaTENbHOW paboTkl CTYOEHTOB
1 HanpasneHus 14.04.02. AgepHoble pusnka n texHonornm, - Baxtenes B.M., Tutosa J1.B. — BI'Y.
2018. — 17 c..

17. OGOpasoBaTenbHble TEXHOJNIONMU, MUCNONb3yeMble Npu peanusauum y4ebHOMU
AUCLUMNMUHBLI, BKNOYass AUCTaHUMOHHbIe oOpa3oBaTtenbHble TexHonorun (OOT),
anekTpoHHoe obyyeHue (30), cmewaHHoe 06y4eHue):

Mpn  npoBegeHwn  3aHATUM N0  AMCUMNAMHE  UCMONb3YTCA  criegyolime
obpasoBaTesnbHblE TEXHOMOMNN:

— aKTUBHbIE U UHTEPAKTMBHbIE (DOPMbI NPOBEAEHNS 3aHATUN;



http://www.lib.vsu.ru–/

— KOMMbKOTEPHbIE TEXHOMOMMN NPU NPOBESEHUN 3aHATUN:

- Mpe3eHTaUWOHHble MaTepuanbl U TEXHOMNOrmM npu OOBbACHEHUM MaTtepuana Ha
NEKUNOHHbIX U MPaKTUYECKUX 3aHATUAX;

- cneumannsanpoBaHHoe obopyaoBaHue Npy NposBeaeHnn nabopaTopHblx paboT;

— pas3bop KOHKPETHbIX CUTyauun npu MNOCTAHOBKE Lereh M 3agad K paspaboTtke
npuKNagHblX nporpamMm, npu Bblibope nporpaMMHOro obecrneyeHUss MO  YCTAHOBIEHHbLIM
Kputepusam, npu paspaboTke nporpaMmm no npeaycMoTpeHHbIM anroputmam 1 metogam

Ona camoctoatensHon pabotbl mcnonbdyetca IObC YHuBepcuteTckas ©Ombnuoteka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, npuMeHdemoe npwu
peanu3auun aucuunnuHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,

Mozilla FireFox.
[ncTaHUNOHHbIE

obpasoBaTenbHble

TeXHOormn

(#0T)

NMPUMEHAIOTCA C

ncrnonb3oBaHneM obpasoBaTeNnbLHOro noprana «ANeKTPOHHbIN yHuBepcuTeT BIY».

18. MaTepMaﬂbHO-TeXHM‘-IeCKOG obecneyvyeHne AUCLUUNIIUHDI:

JTabopaTopusa (ansa npoBeAeHNst 3aHATUIA NEKLMOHHOIO
TUNA, TEKYLLLEro KOHTPOIS 1 NPOMEXKYTOYHON
aTTecTauun)

r.BopoHex, nnowanb YHuBepcuteTckas, 4.1, nom.l,
aya. 32

CneuvanusmpoBaHHas mebenb, HoyToyk ASUS
VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
nepeHoCcHoM akpaH Ha wTatuee SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 goroeop 3010-
15/207-19 ot 30.04.2019
LibreOffice (6becnnatHoe w/unu ceobogHoe MO
(nvuenans: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnaTtHoe n/vnn ceoboaHoe MO

(nuuensns: https://get.adobe.com/ru/reader/
legalllicenses)

JTabopatopusa (ansa npoBeAeHNs1 3aHATUIA NEKLMOHHOIO
N CEMMHAPCKOro TUMOB, TEKYLLIErO KOHTPONS U
NPOMEXYTOYHOM aTTecTauum

r.BopoHex, nnowanb YHuBepcuteTckas, a.1,

nom.l, aya. 37

CneunannsmpoBaHHas mebenb, MeccbayapoBCKuii
cnektpomeTp CM1101, meccbayspoBCKkuin CNnEKTPOMETP
MSI 104Em, anbda-cnekrpomeTtp CIA-1311

Univem MS 9.01 PTLK 350000.000 INC.

nuueHsnst 6eccpoyHas

MossFit (Bepcusa 3.06) AL 2.851.003 MNC.

nuueHsnst 6eccpoyHas

LSRMAnbda (LSRMSpectralLineADA,

Bepcua 1.1.959). nuueHsns 6eccpoyHas

JTabopatopusa (ansa npoBeAeHUs1 3aHATUIN
NEKLUMOHHOTO N CEMUHAPCKOro TUMOB, TEKYLLEro
KOHTPONS U NMPOMEXYTOYHOWN aTTecTaumm
r.BopoHex, nnowanb YHnBepcuteTckas, a.1,

CneunanusmnpoBaHHas mebenb, CUMHTUANALNOHHbIN
ramma-crnektpomeTp: 6nok getektnposanusa BIBOTT -
20P; BbicokoBOnbTHEIN 6ok BHB-30-01 (ctaHgapT
"Bektop"); ycunutenbs BYW-3K "BekTop"; aHanusaTtop
nom.l, aya. 38) umnynscos AW; 4K

Jlabopatopus (ansa npoBegeHns nabopaTopHbIX
3aHATUN)

r.BopoHex, nnowagb

YHuBepcutetckas, g.1, nom.l, ayg. 32

YcraHoBka cnektpomeTpudeckas MKC-01.A.
"MynbTupag" B coctaBe: raMma-crnekTpoMeTpuyecKkuni
TpakT "MynbTupag-ramma”, MO "lMporpecc".
YcraHoBka cnektpomeTpudeckas MKC-01.A
"MynbTupag" B coctaBe: anbga-crnekrpoMeTpuyeckui
TpakT - A.C." INO "Mporpecc".

lNomeLLeHne ans xpaHeHnsa n NpouNakTU4ecKoro
obcnyxuBannst y4ebHoro obopygoBaHust
r.BopoHex, nnowanb YHuBepcuteTckas, 4.1, nom.l,
ayn. 31

HoyTt6yk ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHOW 9KpaH Ha LTaTuBe
SceenMedia Apllo-T

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

LibreOffice (6ecnnatHoe n/vunun csobogHoe MO
(nvuenawus: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/vnu ceobogHoe MO
(nvueHaus: https://get.adobe.com/ru/reader/
legal/licenses)




19. OueHo4HbIe cpeancTBa AnsA nposegeHusA TeKyI.I.leVI n HpOME)KYTO‘IHOﬁ aTtrecTtauum

nOpFI,D,OK OLEHKN OCBOEHUA O6y‘-IaI-OLL|,I/IMI/ICFI y‘-le6HOFO MaTtepuarsa onpeaendaeTcad
coeprXaHmem cnegyrwmnx pasgenos ANCUUMITNHDBLL

HaumeHoBaHue Nuamkatop(bl
rr|\}|g1 pasgena gucumniuHbl K?_l“a';?;)e"' ,D,(ﬂ)TM)KeI-FIJISIH) OueHouHble cpeacTBa
(moayns) KoMneTeHUnn
MK-6.5
1. Tembl 1-7 MK-6 MK-6.6 OT14eT no nabopaTopHbIM 3aHATUSIM
MK-6.7
lMpomexyToyHasa aTTecTaums MyHkT 20.2.1
dopma KOHTpons - 3a4eT Bonpocsl k 3a4eTy

20 TunoBble OUEHOYHbIe CcpeacTBa M MeTOAMYECKUe MaTepuanbl, onpegenslowme
npoueaypbl OLLeHUBaHUA

20.1 TeKywMn KOHTPOJSb yCreBaeMoCTn
KoHTpornb ycneBaemMocTu Mo AUCUUNIIMHE OCYLLECTBASETCS C MOMOLbIO CReaytoLmnX OLeHOYHbIX
CpencTB:
OT14eT K NabopaToOpHbLIM 3aHATUAM

YpoBeHb
Kputepun oueHnBaHns KOMNeTEHLMN cchopmupoBaH LWkana oueHok
HOCTU
KOMMNeTeHLUN
OO6yuvatowmincs AeMOHCTPUpPYeT MNorHoe cooTBeTcTBUE | [1o8bileHHbIl 3aumeHo
3HaHUN, YMEHWN, HaBbLIKOB MPMBEAEHHbIM B Tabnuvuax YPOBEHb
nokasaTtensm, cBo6OAHO onepupyeT NpUoBpPETEHHBIMU
3HaHVAMKM, YMEHUSMW, NPUMEHSET WX MpU  peLleHun
npakTuyeckmx 3agay
Ob6yvarowmnca OemMOoHCTPUpyeT COOTBETCTBME 3HAHWMN, basosnblii
YMEHWI,  HaBbIKOB  MpMBEAEHHbIM B Tabnuuax yPOBEHb

rnokasaTensiM, HO [OOMyCcKaeT He3HauYUTernbHble OLLUMOKM,
HETOYHOCTW, WCMbITbIBAET 3aTPyAHEHUs NpU  pelleHun
npakTU4eckmx 3agay

O6yyvatowmincs AeMOHCTpUpYeT HerorHoe cooTBeTcTBue | [lopoeossbil
3HaHUN, YMEHWN, HaBLIKOB MPMBEAEHHBIM B Tabnuvuax YPOBEHb
rnokasaTensiM, AOMyckaeT 3HauyuTerbHble OWWUbKM npu
peLleHnn NpakTUYeckmx 3agay

Ob6yuvarowmnca OemMoHCTpUpyeT SBHOE HEeCOOTBETCTBUE - HesaumeHo
3HaHUA, YMEHWA, HaBbIKOB MpUBEAEHHbIM B Tabnuuax
nokasatensm

20.2 NMpomexyToyHana aTrectauma

MpomexyTouHas aTTecTaums no AUCUUNIMHE OCYLLECTBNSETCS C NMOMOLLbIO CrieayoLLmx
OLIEHOYHbIX CPEACTB:

CobecegoBaHue no bunertam K 3a4eTy

20.2.1. NMepeyeHb BONPOCOB K 3a4eTy:

1. XapaKTepUCTMKM 3apsiKEHHbIX YaCcTUL, M MOTOKOB M3Ny4YEeHUIA.

2. VICTOYHUMKKN n3ny4vyeHnin. PagnonsoTonHble NCTOYHUKN.



yCKOpVITeJ'IVI 3apAKEeHHbIX YacTul. Flp,eprle peakuunn.

Baanmogencreune Tsxkenbix 3apsAXeHHbIX YaCcTuLl, C BELWECTBOM.

YaenbHble noTepun sHeprun. Pacnpep,eneHMﬂ noTepb NMpun HU3KUX U CpeJHUX SHEPTUAX.
Bsanmogencreue nerkunx 3apsAXXEeHHbIX YaCcTul, C BeLLEeCTBOM.

YaenbHble noTepu. TOpMO3HO€ n3nyyeHume. L‘|epeHKOBCKoe n3nydyeHume.

KananunposaHue. VIoHN3aLMOHHbIN 3ddekT nyKTyaumm MoHn3auun.

© © N o 0 &~ w

[[a30HanosIHEHHbIE AETEKTOPbLI B MMMYSbCHOM peXnme Ansa TKenblX YacTul.

10.[leTeKkTOpbI C ra3oBbIM YCUINEHNEM.

11.3ddeKTUBHOCTb perucTpaumm. HepretTmyeckasl kannbposka. HenMHENHOCTb.

12.CnekTpoMeTpus Nnerkmx 3apskeHHbIX yactuy. MepTteoe Bpems.

13.BpemeHHble cnekTpoMeTpbl. [JeTekTopbl C camMoCToATeSbHbIM paspsgom. CTtapenue
aeTekTopos. igeHTudurkaumsa yactuy,

14.TMonynpoBOAHNKOBLIE AETEKTOPbI.

15.Tunbl 1 obnactu NpUMeHeHNs 4eTEKTOPOB.

16.0OpueHTaumMOHHbIN N NNa3MeHHbIN 3 dEKTHI.

17.OHepreTnyeckoe n BpeMeHHOe paspeLLeHue.

18.CnekTpoMeTpusa 3apskeHHbIX YacTuy,. CnekTpomMeTpust Nerknx 4acTtuu.

19.PagnontoMmMHUCUEHTHbIN 3 pekT. MexaHn3m CUMHTUNNALNN.

20.Tunbl cumHTUNNaTopoB. O6nacTn NpUMEHeHUS.

21.AnnapaTypHble crnekTpbl. ObpaboTka cnekTpoB. BpeMeHHasa cnekTpomMeTpus.

22.MHorogeTeKkTOpHblE CUCTEMBDI.

23.0nTumunsauyna Y.

24.3HepreTuyeckas cnekrpoMmeTpus. oeHTndukaumsa nanyydeHuin.

25.BpemeHHas cnektpomeTpus.

26.YepeHKoBCKME AETEKTOPbI U CNEKTPOMETPbI 3apsiKeHHbIX YacTuL

YpoBeHb
Kputepumn oueHnBaHnsa KoMmneTeHumm cchopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUUN
OO6yyvaloLwmnincss  AeMOHCTPUPYET MonHoe cooTeeTcTBue | [o8biweHHbIl 3aumeHro
3HaHWI, YMEHUN, HaBbIKOB MpuUBEAEHHbIM B Tabnuuax ypO8€eHb
nokasatensm, cBoO6OAHO onepupyeT nNpuoBGpPEeTEHHBIMY
3HAHWAMM, YMEHUSMW, MNPUMEHSET WX MpU  peLleHun
npaKkTU4eckmx 3agay
OOyuvaowmnca gemMoHCTpUpYeT COOTBETCTBUE 3HAHWUW, basosbiti
YMEHWI,  HaBbIKOB  MPUBEAEHHBIM B Tabnuuax ypO8€eHb

nokasarenam, HO AonyckaeT He3HayuTelbHble OLINBKN,
HETOYHOCTWU, WUCMNbITbIBAET 3aTpyOgHEHUA nNpun pelleHnn
NPaKTN4eCKNX 3agad

OGyuaroLmniica OeMOHCTPUPYET HenorHoe cooTBeTcTBue |  [Topoe2ossili
3HaHWI, YMEHWI, HaBbIKOB MpUBEAEHHbIM B Tabnuuax YpoB8eHb
nokasaTensiM, AOMyckaeT 3HauyuTerbHble OWnbKM npu
peLLeHUn NpakTU4ecKnx 3agad

06yqalou.wu7|09| OEMOHCTPpUpyeT 4dBHOE HECOOTBETCTBUE - HeszaymeHo




3HaHWN, yMeHVIVI, HaBbIKOB MNpuBeAEeHHbIM B Tabnuuax
nokasarenam

MNK-6
CnocobeH caMoCTOATENBHO BbINOMHATD JKCnepuMeHTarlribHble UJTN TeopeTn4ecKne
ncernegosaHna Ana peweHna HaydHblX U NpOn3BOACTBEHHbIX 3a4ay C UCNOJIb3OBAaHNEM
COBpeMeHHOVI TEXHUKN N MEeTOOOB pacyeTa U nccrnegosaHna ¢ ontTuMmmn3anposaHmnem
MeToOoB nccrieaoBaHnA

I'IepetleHb 3agaHuMK ans npoBepKu C(bOpMI/IpOBaHHOCTI/I KOMneTeHUUNN:

1. OCHOBHblE XapakTEPUCTUKN 3apSHKEHHBIX YacTul,.
1) Macca, 3apsia, KWHEeTUYeCKasa IHeprus, MMNynbC, CruH.
2) Wmnynbc, aHeprus,
3) lMongapwusaums, pasmep.
2. YaernbHble WOHU3aLUMOHHbIE CpefHue MOTEepPU IHEepPrun TSKEMbIX YacTuy B BellecTBe.
®opmyna bete-bnoxa.
4rZ%" 2mv’
1) >—N<In 5
mv @-p91
dE _ 4rZ%* 2mv?
2) —1 >—N<In 5
dx mv @-p91
4rZ%" 2mv°
3) >—11n 5
mv @-p91
3. YaenbHble cpegHvne noTtepu 3Heprnm 3apsXKeHHbIX YacTuL Ha WOHU3auulo U TOPMO3HOEe
n3nyyeHue, pasHble MPU KPUTUYECKOW 3Heprun. E paBHO B BelLeCTBE C aTOMHbIM

Kpum

HOMepoM Z.

Z
1) E_ =—MaB,
) B 800
2) E,.. =800Z MaB,
3) Epun :82—0M3B.

4. B3anmopencTBuMe ramma-u3nydeHuss ¢ BeLecTBOM. JHeprusi paccesiHHoro ramma-
N3ny4YeHns, aTOMHOE ce4YeHne KOMMTOHOBCKOIO paccesiHus.

1) EXE,,Q)= EO/{1+ ME(E:Z (1—0036’)}, o.(E,Z) Z/E,;

e

2) E(E,,Q)=E,/[1+cosd], o (E,Z)IE, IZ;
Mc?

3) ,o0=Z-E,.

5. NoeHTudurkaTop TSHXKENon 3apshkKeHHOM YacTuubl ¢ 3apsagom g=Ze, maccon M.
1) Z*/M,
2) Z*-M,
3) M/z?,
6. OKcnepumeHTanbHOe onpeaeneHne naeHTUgUKaTopa TSKENOW 3apsPKEHHOM YacTuubl C
aHepruen E. Mo kakon n3amepeHHON BENNYNHE MOXHO onpeaenuTb naeHTudmkaTop?



7.

8.

9.

1)
2)

3)

(d_E)lD Z*M ,
E

dx

QEDZZM,

dx

(d—Ej ElZ*M ,
dx

Kakoe cooTHOLEeHMe Mexay J3HepretundecCckuMm paspeleHmemM nosiynpoBogHUKOBOIO

CreKkTpomMeTpa An N CUMHTUNITAULMOHHOIO Ac;

1)
2)
3)

1)
2)
3)

1)
2)
3)

A, <A,
A=A,
A, >A,.

Kakum meTogomMm MOXHO onpenennTb UMnNysbC 3apﬂ)KeHHOI7I YacTuybl?

p=0aB,
pl BR,
pll gBR.

Kak onpegenutb aHepruto E 3apsikeHHOM YacTuubl ¢ maccon M 1 3apsgoBbIiM Ynucriom Z7?

R(M,Z,E|X)C,E#+C,, C,=C,(M,Z,X), C,(X);
R(M,Z,E|X)0C,E?, g>0;
ROE, f<2.

10.3aBMCUT 1NN He 3aBUCUT MepTBOE BPEMsS 7 CMEKTpoMeTpa 3apsXeHHbIX YacTuy OT
HanpsbkeHnst V NpUIIOXEHHOro K AeTeKkTopy — cHéTumka [errepa — Mionnepa.

1)
2)
3)

He 3aBucur;
3aBucut ot V. Yem 6onee V, Tem 6onee 7;
r01/v.

11.CnekTpoMeTp C KakMM AeTeKkTopoM umeeT Gonbliyto 3dEKTUBHOCTbL perncrpauum

1)
2)

4acTuL;: ra3oHaMONHEHHBIN - &,, CUMHTUNMSAUMOHHBIVA &, , NONyNPOBOAHUKOBBIN - 4,

a,>a, >a,
a,<a, <a,

3) aZ = aC = aﬂ

MepeyeHb 3agaHui Ansa npoBepku chOpMMPOBaAHHOCTU KOMNETEHLUM:

1.

Uem pasnuyatoTcs ChnekTpbl pacnpeaeneHuin Konuvects aBwkeHunm P, npu Geta-
MUHYC pacrnage saep W npu OGeTta-nnwc pacnage sgep nNpu MarHUTHOW
CMNeKTPOMEeTPUN B OAHOPOAHOM Mnofie C yrinom 7 ?

OTBeT: Hanuunem pacnpegeneHns B obnactn coorsetcraytowien aHeprum 0,511 MaB
n 1,022 MaB npu B-nntoc pacnage.

Kak oueHUTb XapakTepuUCTUKM KacKafloB MEPEXOd0B Mexay BO30YXAEHHbIM
COCTOSIHMEM Siiep METOAOM ramma-CriekTpoMeTpmumn?

OtBeT: [lonyunTb annapaTtHble raMMa-CrnekTpbl WCCregyeMoro WCTOYHMKa B
HECKOIbKNX reoMeTpusix: OrnmM3ko Kk AeTeKkTopy; Ha Gonblem yaaneHun. MameHeHue
OTHOCUTENbHbIX MUHTEHCMBHOCTEN NMOTOKOB MOMHOMO MOrMOWEHUs NO3BONSET OLEHUTb
KackafHOCTb.



Kak oueHuTb no annapaTHoMy arbda-crekTpy, Hanpumep, CrekTpoMeTpoM C
MonynpoOBOAHNKOBbLIM AETEKTOPOM B FEHETUYECKOW LienoYyKke, Kako M30ToMN SIBMSIETCS
MaTEePUHCKUM, a KaKoW 0YEPHUM.

OTBeT: Y [OoyepHero usoTtona fvMHUIA B annapaTtHoOM anbda-CrnekTpe cMelleHUn B
06nacTb HU3KMX SHEPTUM U YLILMPEHHbIX 3a CYET acbdhekTa oTaauMN.

UTo MOXHO ckasaTb 006 WHTEHCMBHOCTM J ramMma-nepexoja Mexay AByMS
COCTOSAHMAMMK siApa co cnHamu 1=0.
OTtBeT: J=0.

Mouemy npu anbda-pacnage agep W3MepsoT ChnekTp anbga-vyactvu, a He
3HepreTUYECKNn CNEKTP AOYEPHUX Aaep oTaaumn?
Omger: T, U T

omoauu "

I'Ipvl KakKnx ycnoBudax M3MepeHI/IIZ I/I3J'Iy‘-IeHI/II7I, BO3HUKAKOLWNMX Npn pacnage
BO36y)K,D,éHHbIX COCTOSAAHUN anep 3KCMOHEeHUMarnbHbIn Xapaktep WU3MeHeHudA
MHTEHCUBHOCTU N3ny4veHuns HapymaeTcg?

OtBeT: Ecnu M3MEepPEHUA NMOTOKa NU3JNTyHeHUA NpoBOoOATCA B MHTEpBaJie BpeEMEHU Lt

MeHbLle BPpeMEHU KXN3HWN 3TOITO0 COCTOAHUA.

Kak onpegoenntb MynbTUMNONBLHOCTbL Mepexoda Mexay COCTOsSHUSMKM sapa no
SHEepreTM4YeckoMy CrnekTpy 3reKTPOHOB KOHBEPCUN?

OtBeT: OTHOWeEHMS nrnowadei MNUKOB B CMNEKTPe 3SNEKTPOHOB C MOMpaBKoOM Ha
3 eKTMBHOCTL onpeaensieT MynbTUNONBbHOCTL Nepexoaa.

Kak nokasaTb HecoxpaHeHue NpoCcTPaHCTBEHHOW YeTHOCTM Npu 6eTa-pacnane saep?
OtBeT: [lpoBECTM M3MEPEHMWE YITIOBOrO pacnpeaeneHnss MHTEHCUBHOCTU GeTa-
N3Ny4YeHns NoNsApU3oBaHHbIX saep beTa-nsnyyartens.

Kak onpegenutb napameTp gedopmaunmn sgpa?

OtBeT: [lpoBecT M3MepeHUs  CMNEeKTPOB ramMa-usryvyeHuss WU CNeKkTpoB
KOHBEPCUOHHbLIX 3MNEKTPOHOB. [lo aTMM cnekTpam onpeaensiT poTauuoHHbIe
HU3Konexaiume BO3OYXAEHHbIE COCTOSHWUA, XapakTepPUCTUMKU KOTOPbIX 3aBUCAT OT

nedopmauum sapa.

10.Kak onpegenntb aTOMHbIV HOMep (3apsa) sapa?

OtBeT: o XxapaKTepUCTUYECKOMY PEHTFEHOBCKOMY U3ITyYeHWI0, BO3HUKaOLWEMY Mpu
06pa3oBaHUN KOHBEPCUMOHHbIX 3NIEKTPOHOB Ha OCHOBE 3akoHa Moanu.
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