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Mporpamma ancumnnuHbl "TexHuka paguocnekTpockonun'; 011800.62 Panmodusmka; aoueHT, K.H. (foueHT) Odyrnas A.B.

Mporpammy ancumnanHbl paspaboTan(a)(n) ooueHT, K.H. (goueHT) Oyrnae A.B. Kagoeapa KBaHTOBOW
9NEKTPOHMKN 1 pagmocnekTpockonum OTaeneHne pagnounsnkn 1 UHEPOPMALMOHHBIX CUCTEM ,
Alexander.Dooglav@kpfu.ru

1. LLenu ocBoeHUs AUCLUMNJIUHDI
Llensamum ocBoeHns gucumnanHbl "TexHuka paamocnekTpockonum" aBnsoTcs
-03HAKOMNEHNE C Ka4yeCTBEHHOM kapTuHon asneHns AMP n OI1P;

- n3y4yeHne 6NoK-CXeM 1 NPUHLUMMNOB OeiCTBMS MOCTOBbLIX M @aBTOAMHHbIX gaTtymkos SAMP, a Takxe
L,aT4YMKOB, MOCTPOEHHbIX MO NpUHUMNY Q-MeTpa;

- U3yyeHne NpUHUUNOB nMmnynbcHoro AMP un 3l1P;

- N3y4eHne yCTPOMCTBA M NPMHLUMMOB PaboTbl OCHOBHbIX (OYHKLIMOHANbHbIX Y3M10B CTaUNOHAPHbIX U
MMNYNbCHbIX cnekTpomeTtpos AMP un 3T1P.

2. MecTo AUCLMNNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npocpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " b3.0B.1 MNpodeccrnoHanbHbIA" OCHOBHOA
obpaszosatenbHoi nporpammbl 011800.62 Pagnodmanka n 0THOCUTCS K AMCLMNAUHAM MO BbIGOPY.
OcBaviBaeTtcs Ha 4 Kypce, 7 ceMecTp.

MpodbeccroHanbHbIl unkn 53. Heobxoammble "BXOAHbIE" 3HAHNS: KYPC MO PaAN03NEKTPOHUKE,
3HaHMe 6a30BbIX CXEM PALANOINEKTPOHHbBIX YCTPOKCTB. OCBOEHME OaHHON ANCUMNANHBI HE06X0AMMO
NS BCEX Nocnenyowmnx Kypcos, B KOTOPbIX pacCMatpuBaloTCs BONPOCHI, CBA3AHHbIE C U3MEPEHVEM
cnekTtpoB AP n AMP, a Takxe uHtepnpetaumm pesynbtaToB UX U3MEPEHUI.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMMPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwucposka
LLincpp komnereHumu npuobpetaemMon KOMMNEeTeHL MU

OK-10 CNOCOBHOCTBIO CaMOCTOATENbHO NPUobpeTaTbh HOBbIE 3HAHWS,
(0bLwekynbTypHbIE NCNONb3ysi COBPEMEHHbIE 06pa3oBaTesNibHbIE U
KOMMeTeHuun) NHJOOPMAaLIMOHHbIE TEXHONOrNU
OK'1 2 6 6 )
(0BLWEKYNbTYPHbIE CMOCOBHOCTbIO K MPaBM/IbHOMY NCMO/b30BaHNIO O0LWeHay4HOW 1
KOMNETEHLIN) cneuynanbHONn TePMUHONOrUK

CNoCoBHOCTBIO K OBNaneHnto 6a3oBbiMM 3HAHUSIMK B 06nacTu
OK-14 NHJOOPMAaTMKN U COBPEMEHHBIX MHPOPMALMOHHBIX TEXHONOTUIA,
(0bLekynbTypHbIE NpOrpaMMHbIMU CPELCTBAMM 1 HaBblkaMu paboTbl B
KOMMeTeHuun) KOMMbIOTEPHBIX CETSIX, MCMONb30BaHNIO 6a3 faHHbIX 1 PecypcoB

NHTepHeT
OK-8 CNOCOBHOCTLIO K OBNafeHnto 6a3oBbiMy 3HaHMSMK B 06nacTu
(0BLeKkynbTypHbIE MaremMaTukn N eCTeCTBEHHbIX HayK, UX UCNONb30BaHUIO B
KOMNeTeHLmm) npogoeccnoHanbHom neaTenbHOCTH
MK-2 CNoCOBHOCTbIO NMPUMEHSITh Ha NpakTnke 6a30Bble
(MpocheccmonantHbie n OC*)eCCI/IOHanbEbIe HaBbIKU P
KOMreTeHuun) P
MNnK-3 CNOCOBHOCTBLIO NOHUMATbL NPUHLMMLI PaboTbl 1 METOLAbI
(npodheccunoHanbHble aKcnnyarauun cCoBpeMeHHOM paanoanekTpPoOHHON 1 ONTUYECKON
KOMNeTeHLmm) annapaTtypbl 1 06opynoBaHus

B pe3ynbTarte 0OCBOEHNA ONCUNMIINHDBI CTYOEHT:!
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Mporpamma ancumnnuHbl "TexHuka paguocnekTpockonun'; 011800.62 Panmodusmka; aoueHT, K.H. (foueHT) Odyrnas A.B.

1. DONXEH 3HaThb:

B pesynbTtate 0CBOEHUS OMCUMMAHBI 00yYatoWMACS OONMXKEH:
- 3HaTb Ka4eCTBEHHYIO KapTuHy ssnenuns AMP n OI1P;

- 3HaTb BNOK-CXEMbl Y NPUHLMUMbI OEACTBUS MOCTOBbIX U aBTOAMHHbIX faTtynkoB AMP, a Takxe
LAaTYMKOB, MOCTPOEHHbIX MO NpUHUMNY Q-MeTpa;

- 3HaTb NpUHLMNbI UMNynbCcHoro AMP n OI1P;

- 3HaTb YCTPOMNCTBO M NPUHLMMbI PaboTbl OCHOBHbIX OYHKLMOHANBHBIX Y3/10B CTaLMOHAPHbIX U
UMNynbCHbIX cnekTpometpos AMP n SI1P.

2. IONXEH yMeTb:

camocCToATeNbHO pasbupatbes B 61ok-cxemax cnektpometpos AMP 1 SrP
3. OOnXeH BnageTb:

TEPMUHONOrMEN, NMPUHATON B TEXHUKE pagnocnekTpockonum

yrnybneHHOro caMoCcToATENIbHOrO N3yHeHMS NOSBNAIOWMXCA HOBbIX TEXHUYECKMX NOAXOA0B B
co3naHum cnektpometpos AMP un 3IP

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLIMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHDBI 3a4€T B 7 CEMeCTpe.

CyMmMapHOo no aucumnanHe MoXHo nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MUH1MManbHoe KONMYEeCTBO ANS AOMNycKa K 3a4eTy
28 bannos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl un yachol

ayauTopHom paboTbl,
Paspen y P P

UX TPY,A,0E€MKOCTb
N .D.I/IIC\:IIL(I.)I/IHJ',I.II;I'HbI/ CemecTtp cz;gg::a ?g yacax) TeK\I((L::T% g:;p,wb,
" NMek ,,MnPaKT"“eCKMeHa6opaTopr|e
t 3aHATUA pa6oTbl
1 Tema 1. BeeneHuve. v 1 5 0 0 YCTHbIi onpocC

" |ABneHne ISMP n AMP.

Tema 2. Tunbl
cnektpomeTpos IMP.
2. |OCHOBHbIE y3Nbl 7 2-3 4 0 0
CBY-TtpakTa
crnekTpomeTpa.

YCTHbI ONpoC
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Mporpamma ancumnnuHbl "TexHuka paguocnekTpockonun'; 011800.62 Panmodusmka; aoueHT, K.H. (foueHT) Odyrnas A.B.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 3.
CBY-pe3oHaTophl,
NPUMEHSIEMbIE B
cnekTpomeTtpax SlP.

YCTHbI Onpoc

Tema 4. ['eHepatopbl

. |CBY, npumeHsemble B

cnekTpomeTpax Il1P.

5-6

YCTHbI ONpOC

Tema 5.
YHyBCTBUTENBHOCTD
crnekTpomeTpa. Tunbl
wymoB. Cnocobbl
yBEMYEHNS
4yBCTBUTENbHOCTY
cnekTpomeTpos Ol1P.

YCTHbI Onpoc

Tema 6. IamepeHune
BPEMEHU
CMNH-peLeToYHON
penakcauum.
MnynbCHbIN
cnektpometp IMP.

10

YCTHbI ONpOC

Tema 7. CnekTpomeTp
AMP aBTOAUHHOrO
TMna.

11

NMMCbMEHHas
paboTta

Tema 8. CnekTpomeTp

. [AMP, paboTatowuii no

npuHumny Q-metpa.

12

YCTHbI ONpOC

Tema 9. SBneHune
cnuHosoro axa. IlP
CNEKTPOMETP CMUHOBOrO
axa.

13

YCTHbI OnpocC

10.

Tema 10. MIMnynbCHbIN
cnektpomeTp AMP.

14

YCTHbI ONpOC

11

Tema 11. [1BoHOM
SNEKTPOHHO-A4EPHbI

l[pe3oHaHc.

Cnektpometp OI4P.

15

YCTHbI Onpoc

12.

Tema 12.
CnekTpomMeTpbl
aKyCTM4eCcKoro
napamarHMTHOro
pes3oHaHca.

16

YCTHbI ONpoC

13.

Tema 13. OcobeHHoCTU
KOHCTPYKLMN
CMEKTPOMETPOB Ans
nccnenosaHus SlNP n
AMP npu HA3KUX 1
CBEPXHUIKMX
TeMneparypax.

17

YCTHbI Onpoc
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Mporpamma ancumnnuHbl "TexHuka paguocnekTpockonun'; 011800.62 Panmodusmka; aoueHT, K.H. (foueHT) Odyrnas A.B.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn"(")""mv;”b'/ Cemectp cemecTpal (B yacax) ‘{(ompﬁmp
ay Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 14. nMCbMeHHas
14.|BcnomorarenbHble 7 18 2 4 0 paboTta

npuobopsbl.

Tema . Itorosas v 0 0 0 3auer

doopma KOHTpoOns

Ntoro 36 18 0

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. BeepeHue. SiBneHue 3P n AMP.
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

BeeneHne. SsnerHne AP n AMP. Knaccunyeckoe n KBaHTOBOMEXaHNYECKOE PACCMOTPEHME.
CxopacTtBo 1 pasnuums. BennunHa pe3oHaHCHOro nornoweHns.

Tema 2. Tunbl cnektpomeTpoB AlP. OcHoBHbIe y3nbl CBY-TpakTa cnekTpomerpa.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Tunbl cnektpomeTpos II1P. MNpocTtenwnin suaeocnektpockon AP. bnok-cxema, npuHumn
nenctems. OcHosHble yanbl CBY-tpakTa. BonHoBoObl, COEAMHEHWE BONHOBOLOB, OPOCCENbHbIN
donaHey. ATTEHaTopbl, OTBETBUTENN. DEeppUTOBLIE NEMEHTbI: BEHTUNN, LIUPKYNSATOPHI.
TpaHcgopMaTopbl NOMHbLIX CONPOTUBIEHNIA.

Tema 3. CBY-pe3oHaTtopbl, NpuMeHsieMble B criekTpoMeTtpax IMP.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

CBY-pe3oHaTopsbl, NpMeHsieMble B cniekTpoMeTtpax SMNP. Tunbl pe3oHatopos. CobcTBEHHAS,
BHELHAS, Harpy>XeHHas obpoTHOCTb pe3oHaTopa. PakTopbl, BAUsowme Ha 0OOPOTHOCTD.
PasmelleHne obpasua B pe3oHaTope. KoadodouuMeHT 3anonHeHus.

Tema 4. NeHepaTopbl CBY, npumeHsieMble B cnekTpomeTpax IlP.
JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

"eHepaTopbl CBY, npumeHsemblie B cnektpomeTpax IMP. OTpaxarenbHbl KNMUCTPOH.
CoepeMeHHble ncto4Hmkn CBY. ["'eHepaTopbl Ha naBMHHO-NPONETHOM Anoae, Ha anoge [aHHa.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MNpakTuyeckne KOHCTPYKLIMU FreHepaTopoB Ha NaBNHHO-MPONETHOM AMoAe, Ha anoae [aHHa.
Pexunmbl paboTbl reHepaTopoB.

Tema 5. UyBCTBUTENBHOCTb crieKTpoMeTpa. Tunbl wymoB. Cnocobbl yBennyeHust
4YyBCTBUTENIbHOCTU cnekTpomeTpos JMP.

JNIeKLMOHHOe 3aHsitue (6 4aca(oB)):

YHyBCTBMTENBHOCTbL CriekTpoMeTpa. Tunbl wWymos. WWym netektopa, CBY-reHepatopa. MUKpOGOOHHBbIN
wyM. MnHmmmnsaums wymos. Cnocobbl yBeNnyYeHUs 4yBCTBUTENBHOCTU cnekTpomeTpos Sl1P.
CnextpomeTtp AlP ¢ asorHon Mooynsaumnen MmarHuTHoro nons. CUHXpOHHOE AeTEKTMPOBaHNME.
Cnocobbl co3paHns BY mogynsumm. Cnektpometp SlNP cynepretepoanHHOro tmna.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
[MpakTuyeckoe cpaBHeHME YyBCTBUTENbHOCTU cnekTpomeTpos ISP X- n W-gnanasoHos.

Tema 6. U3mMepeHUue BpeMeHU CUH-peLLeToOYHOU penakcauuu. AMNynbCHbIN CNEeKTpoMeTp
anp.

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

VI3amepeHne BpeMeHn CrvH-peweToqHOon penakcaummn. VIamepeHne BpeMeHn CrnH-peLleToyHom
penakcaumm no Kpmsoin HacblweHus curHana IMP. UmnynbcHbln cnekTpometp IINP. ViamepeHne T1
no BoccTaHoBneHuto curHana AP nocne HacblweHus.

Tema 7. CnektpomeTtp AMP aBTOAMHHOrO TMNA.

KTPOHHEBH
B_EPCHTET
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Mporpamma ancumnnuHbl "TexHuka paguocnekTpockonun'; 011800.62 Panmodusmka; aoueHT, K.H. (foueHT) Odyrnas A.B.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

CnektpomeTp AMP aBToamHHOro tuna. TpeboBaHus, npeabssnsemble K aBToanHy. Cxema
MayHpna-Hanta. ABTOOMH HA TYHHENbHOM AMoLe.

Tema 8. CnektpomeTp AMP, paboTatow,ui no npuHuuny Q-meTpa.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

CnexTtpomeTp AMP, paboTtatowwmit no npuHumny Q-metpa. MoctoBas cxema cnekTpomeTpa.
Hactporka criektpomeTpa Ha namepexve AMP-nornoweHns n gucnepcun.

Tema 9. SiBneHne cnuHoBoro axa. AP cnekTpomeTp CAINMHOBOroO 3xa.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

SiBneHme cnunHoBoro axa. AP cnekTpomeTp cnMHOBOro axa. TpeboBaHus k pe3oHaTopy. CosnaHue
MOLHbIX KOpoTkux CBY-nmMnynbcos.

Tema 10. UMnynbcHbIN cnekTpomeTp SMP.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

MmnynbcHbih cnekTpomeTp AMP. Bnok-cxema. 3awmta npneMHuka oT neperpysok. HasHayeHne
BCTPEYHO-BK/IHOYEHHbIX ONOL0B, YETBEPTLBOMHOBOIO OTpe3Ka IMHUKN. VIcKycCTBEHHas
4eTBEPTbBOMIHOBAS NUHUS.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

npaKTVI‘-leCKVIe MeToabl HaCTpOVIKVI N N3MepPeHns XxapaktepucTtuk l-IGTBG}DTbBOJ'IHOBOVI NMNHNN, YPOBHA
cornacoBaHus konebatenbHoro KOHTYpAa.

Tema 11. [1BOMHOM 3NEKTPOHHO-sAepPHbIN pe3oHaHc. CnekTpometp OI4P.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

J1BONHOI 3aneKTPOHHO-AaepHbI pe3oHaHc. CnekTpomeTp 0IOAP. CospnaHve PY-nons Ha obpasue,
nomelweHHoM B CBY-pe3oHatop.

npakrtnyeckoe 3aHsitne (3 4yaca(os)):

OnpeneneHne ananasoHa pagnoyacToT, HeobxoauMbix ons HabnoaeHus OISP Ha pa3nnyHbIX
aapax (CobCTBEHHbIX U NUraHAHbIX) HA cnekTpomeTpa X- n W-aguanasoHa.

Tema 12. CnekTpoMeTpbl aKkyCTUYECKOro napamarHUTHOro pe3oHaHca.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

CnekTpoMeTpbl akyCTUYECKOro napamMarHUTHOro pe3oHaHca. AKyCTMYeCKMiA pe3oHaTop.
TpeboBaHust kK 06paboTke, NpeobpazoBaTtento, akyCTM4eckon cBs3ke. ABTOLAMHHbIE CNEKTPOMETPbI
akyctunyeckoro AMP. CnekTpomeTp akyctuyeckoro 31P.

Tema 13. OCO6eHHOCTU KOHCTPYKLLMM CrieKTpoMeTpoB ans uccneposaHus MNP n AMP npum
HU3KUX N CBEPXHU3KUX TeMneparypax.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OcobeHHOCTN KOHCTPYKLMM cnekTpoMeTpoB anst uccnegosaHust AP n AMP npu HU3KUX 1
CBEPXHN3KNX Temnepartypax. [MpoToYHbIE N NOrpyXHble rennesble KpnocTaTtbl. AHTUKpUoOCTar.

npaktnyeckoe 3aHsitne (4 4aca(os)):

[MpakTuyeckoe nayyeHme KOHCTPYKLUUN NPOTOYHbIX M NOTPYXHbIX refINEBbIX KPUOCTaTbI.

Tema 14. BcnomorarenbHbie npubopsbl.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

BcnomoratenbHble npubopbl. M3aMepeHnst MarHUTHOMO MONs, CBEPXBbLICOKON YaCTOThbl, TEMNEPATYPbI.
npakTnyeckoe 3aHsitne (4 4aca(os)):

[MpakTuyeckoe nsyyeHne KOHCTpYKUUM nameputenen marHmtHoro nong W1-1, W1-9, retepoamHHbIX
yactotomepos Y3-68, 43-69

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Buabl
N Paspen Cemectp| HEAeNs | camocTosirensHoi TpyAoeMKocTh ;‘:ﬂ%"g‘:‘o';g:;gzgz
AducumnnnuHbl pcemecrpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
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Asnexune ISP n AMP.
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 2. Tunol
cnektpomeTpos II1P. YreHne
2. |OcHOBHbIe y3nbl 7 2-3 |pekoMeHOoBaHHOWN 5 YCTHbIA ONpOoC
CBY-TtpakTta nutepartypsbl
crnekTpomeTpa.
-Cr)eBhﬁle} 3e.30|-|aTo bl Hrerine
3. I'IpI/IMgHFIeMbIeg ’ 7 4  |pekomMeHO0oBaHHOM 5 YCTHbI ONpoC
cnekTpomeTpax IlP. nTeparypel
Tema 4. ["'eHepaTOpbl YreHne
4. |CBY, npumeHsemble B 7 5-6 |pekomeHOOBaHHON 4 YCTHbIN ONpOC
cnektpomeTpax IP. nntepartypbl
Tema 5.
YHyBCTBMTENBHOCTD
crnekTpometpa. Tunbl YteHve
5. |wymoB. Cnocobbl 7 7-9 |pekoMeHOoBaHHON 5 YCTHbIA ONpOC
yBENMYEHNS nntepartypsbl
4yBCTBUTENIbHOCTU
cnektpomeTpos IMP.
Tema 6. N3mepeHue
zﬁﬁm?HeMmeTquon Hrerine
6. P 7 10 |pekoMeHLoOoBaHHOM 2 YCTHbIA ONpoC
penakcaumm. ATEDATVDb!
VIMnynbCHbIN patyp
cnektpometp 3AlP.
Tema 7. CnekTpomeTp YteHne
7. |9IMP aBTOOMHHOrO 7 11 |pekoMeHOoBaHHOM 6 TecTupoBaHue
TMna. nntepartypbl
Tema 8. CnekTpomeTp YreHune
8. |IMP, paboTatowuii no 7 12  |pekomMeHOoBaHHOM 4 YCTHbI ONpocC
npuHumny Q-meTpa. nntepartypbl
Tema 9. SBneHune
cnnHoBoro axa. JlP noaroToBka K o
9. CNEeKTPOMETP CMNHOBOrO / 13 TECTMPOBAHUIO 8 yCTHBI onpoc
axa.
. YreHune
10. Iﬁgfﬂ&?ﬁ”éﬁ?bm 7 14  |pekomMeHOoBaHHOM 5 YCTHbI ONpocC
P P : nuteparypbl
o e
11. P P 7 15 |pekomeHOoOBaHHOM 2 YCTHbIIA ONpoC
pe3oHaHC. nvTeparypo
CnexTtpomeTtp O34AP.
Tema 12.
CnekTpoMeTpbl YteHne
12.|akycTuyeckoro 7 16 |pekomMeHOoBaHHOM 2 YCTHbI ONpocC
napamarHMTHOro nuteparypbl
pe3oHaHca.
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 13. OcobeHHOCTH
KOHCTPYKLMN
CMNEeKTPOMETPOB AN YreHune
13.|nccnenosanuns 3P un 7 17  |pekoMeHLoOoBaHHOM 2 YCTHbIA ONpOoC
AMP npu HU3KKX 1 nuteparypbl
CBEPXHU3KNX
Temnepartypax.
YreHve
Tema 14. PEKOMEHL0BaHHOM
14.|BcnomorarenbHble 7 18 |nuTepartypbl. 2 YCTHbI ONpoC
npubopsbl. MoproToBka kK
3ayery.
WNtoro 54

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
Kypcbl nekunii n NpakTU4eCcKmnx 3aHSTUIA, OpraHM30BaHHble MO CTaHAAPTHOW TEXHONOrK

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBO€HUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHue. sisneHue 3P un AMP.

YCTHbI ONPOC , NPMMEPHbIE BOMPOCHI:

[MpoBepka ycBoeHUa matepuana nekumm n rnaebl 2 kHurn A.Jlewe "daepHas nHoykuns”
Tema 2. Tunbl cnekTpoMeTpoB AIP. OcHoBHbIE y3nbl CBY-TpakTa cnekTtpomerpa.
YCTHbI ONPOC , NPUMEepPHble BOMPOCH!:

[MpoBepka ycBoeHus matepuana nekumi, rnaebl 3 kHurn Y.MNyn "TexHuka SM1P", rnasbl 8 KHUrn
.B.Jlebenes "TexHnka n npnbopbl CBY".

Tema 3. CBY-pe3oHaTtopbl, npuMeHsieMble B criekTpoMeTtpax IMP.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

[MpoBepka ycBoeHus matepuana nekumi, rnasbl 4 kHurn Y.MNyn "TexHuka 3M1P", rnasbl 3, 4 KHUMK
.B.Jlebenes "TexHuka n npnbopsl CBY".

Tema 4. N'eHepaTopbl CBY, npumeHsieMble B cnekTpomeTpax IlP.
YCTHbI ONPOC , NPUMEpPHbIe BOMPOCH!:

MpoBepka ycBoeHMs Matepuana nekumin n rnaebl 2 kHurn Y.IMyn "TexHuka SMP". MNMpopaboTka
pasgnenos kHuru J1.I'.'accaHos, A.A.Jlunatos, B.B.Mapkos, H.A.MorunbyeHko, "TeepaoTenbHble
ycTpoictea CBY B TexHMKe CBA3N", Kacalowmecs reHepaTopoB Ha NaBUHHO-NPONETHOM ONOAE, HA
anoge NaHHa

Tema 5. UyBCTBMTENBbHOCTb CNEeKTpoMeTpa. Tunbl WymoB. Cnocobbl yBenmyeHus
yyBCTBUTENbHOCTU cnekTpomeTpos IlP.

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:
MpopaboTka mMatepuana nekumin n rnaebl 13 kHurm Y.Myn "TexHuka SMP"

Tema 6. U3mepeHne BpeMeHU CNMH-peLLeTouHOM penakcaumn. MMnynbCHblA CNeKTPoMeTp
anP.

YCTHbIV ONpoOC , NPUMEpPHbIE BOMPOChI:
lMpoBepka ycBoeHus matepuana nekumm n rnasbl 11 kHmrn Y.MNyn "TexHuka SIP"
Tema 7. CnektpomeTtp AMP aBTOAMHHOrO TMNA.
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TecTnposaHune , npnMMepHbIe BOMPOCHI:

MNpoBepka ycBOeHUsi MaTeprana nekumi, rnasbl 3 kHurn A Jlewe "AnepHas nHaykums”. Mposepka
pesynbTaToB CAMOCTOATENBHOIO NOMCKA M U3YYeHMsl CBOMCTB OCHOBHbIX KACKaAoB yCUNUTenei
(kackap c obWwumM aMUTTEPOM, KONNekTopoM 1 6asoit). NpoBepka 3HaHWS OCHOBHbLIX CBOMCTB
KonebaTenbHOro KOHTypa.

Tema 8. CnektpomeTp AMP, paboTatlow,ui no npuHUuny Q-meTpa.

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

[MpoBepka ycBOeHNs Matepmana nekumia.

Tema 9. SiBneHne cnuHoBoro axa. AP cnekTpomeTp CAIMHOBOroO 3xa.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

MNpoBepka ycBoeHWs matepuana nekumia, rnaebl 2, $3 kHurn A.Jlewe "ApnepHas nHaykums".
Tema 10. UMnynbcHbIN cnekTpomeTp SMP.

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOChI:

MpoBepka ycBoeHust matepmana nekumi, rnaesl V, $C6, C8 kHurn E.Fukushima, S.B.W.Roeder.
Experimental Pulse NMR: A Nuts and Bolts Approach

Tema 11. [1BOMHOM 3NEKTPOHHO-s1AepPHbIN pe3oHaHc. CnekTpometp OIAP.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

[MpoBepka ycBoeHua matepuana nekumi, rnasbl 10 kHmrn Y.MNyn "TexHuka SI1P"
Tema 12. CnekTpoMeTpbl akyCTUYECKOro napamarHUTHOro pe3oHaHca.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

MNpoBepka ycBoeHns matepuana nekumia, rnaebl 10, $6 kHurun Y.Myn "TexHnka SMP", rnaebl 3, $1-5
kHurn Ix.Takep, B.PamnToH. "['Mnep3syk B pusunke Teepgoro tena".

Tema 13. Oco6eHHOCTU KOHCTPYKLIMM cnekTpoMeTpoB ans uccneposaHus IMP n AMP npu
HU3KMX U CBEPXHU3KUX TeMneparypax.

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

[MpoBepka ycBoeHus matepuana nekumi, rnaebl 8 kHurn Y.MNyn "TexHuka Sr1P"
Tema 14. BcnomorarenbHbie npubopsbl.

YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:

[MpoBepka ycBoeHUa matepuana nekumm, N3y4eHns TEXHNYECKNX ONncaHuim nameputenemn
marHutHoro nong W1-1, W1-9, retepoanHHbIX YacTtoToMepos Y3-68, H3-69.

Tema . UToroeas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:

3a4eT B COOTBETCTBUM C NPUBEAEHHON Bbile NPOorpaMmMont (7 ceMecTp); KOHTPOJIbHbIE TECThI,
dbopMMpyeMble Ha OCHOBE crneayoler nMTepaTypbl:

1. Y.Nyn. TexHuka SINP-cnektpockonun. M., "Mup", 1970.

3. N.B.Jlebepnes. TexHuka n npnbopsl CBY. M., 1970.

7. E.Fukushima, S.B.W.Roeder. Experimental Pulse NMR: A Nuts and Bolts Approach. Addison
Wesley Publishing Company, Massachusetts, 1981.

[MprMepHble BOMPOCHI K TEKYLWMM (pOopMaM TECTUPOBAHUS:

1. Ha kakue napameTtpbl konebatenbHOro KOHTypa BIusieT OencTBUTENbHAS YacTb
BOCMPUMMYUBOCTM CANHOBON CUCTEMBI?

2. Ha kakne napameTpbl KonebaTenbHOro KOHTypa BAMseT MHUMast 4acTb BOCMPUMMYNBOCTY
CNWHOBOI CUCTEMDI?

3. KakoBo rnaBHoe [NOCTOMHCTBO CMMHOBOrO AeTeKTopa, NMOCTPOEHHOro no npuHuuny Q-metpa?
4. KakoB rnasHblii He4OCTATOK aBTOANHHOIO CMMHOBOroO AeTekTopa?

5. BennumHa kakumx anemMeHToB KoHTypa, L0, CO nnum r0, namMeHs10TCS Npu BbINONHEHUN YCNOBUIA
AMP?

KETPOHHBH
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6. Kakoli napameTp konebaTenbHOro KOHTypa (Npu 3aaaHHo 4acToTe) BIUSIET Ha BENTUYMHY
curHana AMP?

7. ns yero B CTauMOHApPHbIX CNEeKTpoMeTpax AMP NPpUMEHSAETCA Menkasa Moaynaunmsa MarHMTHoro
nonsa Ha 4aCctotTe B HECKOJ/IbKO COT repu?

8. HazHauyeHue oTpeska nuHumn A/4 mex oy AMP-gatymkom n Bxogom npenycunutens. Kakoi
BEeNU4YUHbI cnenyet BbibpaTb L 1 C B M-06pa3Hoii UCKYyCCTBEHHOM nnHMK A/4 Ha YacToTe 20 MU,
€C/i1 BbIXOL4HOE COMPOTMBIIEHNE Nnepefarymka n BXogHoe ConpoTueieHne npuemMHuka pasHbol 100
OM, a konebaTenbHblit KOHTYP Takxe cornacoesaH Ha 100 Om?

9. YT0 03HavaeT "cornacoBatb KonebartenbHbIi KOHTYP C BXOAOM NpueMHuka"? MeTonbl
cornacoBaHus napannenbHoro konebaTenbHOro KOHTypa ¢ BXOAOM NPUEMHMKA (NEPEYNCNTD).
KakoBo nonxHO BbiTb COOTHOWEHME YCna BUTKOB COrnacytowero TpaHcgopmaropa B
COOTBETCTBYIOLLEN CXEME COrnacoBaHns, ecnm BXogHoe conpoTtusneHme npnemHuka 50 Om, a
pe30HaHCHOE conpoTmeneHme KoHTypa 20 kOm?

10. Yem otnnyatoTtcs cnektpomeTpbl MNP npoxogHOro n otpaxartenbHoro Tuna?
11. B yeM cocTouTt acopekT Papanes, ucnonbayembin B8 CBY-yctpoincteax Ha coepputax?

12. I1ns yero B cnektpomeTpe IINP ncnonb3yeTcst BbiICOKOYACTOTHAA MOAYNALMSA NOCTOSHHOMO
MarHUTHoOro rnonsa?

13. Ing yero B cnektpomeTpe IlNP HyxHa cuctema AMNY?

14. B 4eM HegocTaTKu KPYrnoro UMnnHapu4eckoro pesaoHatopa ¢ konebaHmamm HO117?
15. Kakon gomanyeckunn adppekT ncnonb3yeTcs B pe30HaHCHOM (DEpPPUTOBOM BEHTUNE?
16. Kak pewaetcs npobnema NpoOHNKHOBEHMS NONS MOAYNALUM B pe30HaTop?

17. I1ns 4ero K OTBEPCTMAM B pe3oHaTope, NpenHa3HavYeHHbIM Ons noMelleHns obpasua,
npunaneatT 4OCTATOYHO ONUHHbIE LMIMHAPUYECKMEe MeTannndeckne natpybkmn? BnmsHue
naTpybkoB 06 bACHUTB.

Bonpochbl k 3a4ety

1. ABneHune 3AINP n AMP. Knaccuyeckoe 1 KBaHTOBOMEXaHNYECKOe paccMoTpeHmne. BennymHa
PEe30HaHCHOro NornoweHns.

2. Tunbl cnektpomeTpos AlMP. MNpocTewmnin BUAEOCNEKTPOCKoN: 610K-cxeMa, NPUHUUMN OEeACTBUS.
3. OcHosHble y3nbl CBY-TpakTa. BonHoBoAbl, COeanHEeHe BOTHOBOAOB, APOCCENbHbIN doiaHeL.
4. ATTeHioaTopbl, OTBETBUTENMN.

5. ®eppnTOBbIE 3NEMEHTBI: BEHTUNN, LIMPKYNATOPSI.

6. TpaHcdopmaTopbl NOMHbLIX COMPOTUBIEHWIA.

7. CoOCTBEHHASs!, BHELLHSSA, HarpyXXeHHas 006pOTHOCTbL pe3oHaTopa. PakTopsbl, BiUsowme Ha
nobpoTHOCTb. PasmelueHne obpasua B pesoHaTope. KoadhduumeHT 3anonHeHus.

8. OTpaxarenbHblil KNUCTPOH.
9. CoBpeMeHHble ncto4Hnkm CBY. "'eHepaTtopbl HA naBUHHO-NPONETHOM Auoge, Ha anone [aHHa.
10. Tunbl wymos. lym netektopa, CBY-reHepaTtopa. MMKpPOMOHHbIRA WwyM. MUHMMM3aLMS WYMOB.

11. CnexTtpomeTp AlP ¢ gBonHoM Moaynsaumen MmarHuTHoro nonst. CUHXpPOHHOE OeTekTUpoBaHue.
Cnocobbl co3paHms BY moaynaumn.

12. CnekTpomeTp IINP cynepretepoanHHOro Tuna.

13. UMnynbcHbi cnekTpomeTp SMMP. N3mepeHue T1 no BocctaHosneHuio curHana 3P nocne
HacCbIWEeHWNS.

14. CnekTtpomeTp SAMP aBToauHHoro Tuna. Cxema lNayHna-HainTa.
15. ABTOOWH Ha TYHHENbHOM Aunoge.

16. CnektpomeTp SMP, paboTatowmin no npuHumny Q-metpa.

17. SBneHne cnuHosoro axa. NP cnekTpoMeTp CNMHOBOrO axa.

18. ImnynbcHbii cnektpomeTp AMP, 6nok-cxema.

19. [1BOMHOM 9NEKTPOHHO-A4EPHbIN pe3oHaHc. CnekTpomeTp NIAP.

20. AkycTnyecknii pesoHatop. TpebosaHus k 06paboTke, npeobpasosarento, akyCTU4ECKON CBA3KE.
ABTOAMHHbIE CMEKTPOMETPbI aKkycTnyeckoro AMP.
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21. OCOBEHHOCTN KOHCTPYKLUMM CMEKTPOMETPOB AN nccnenoaHust SMNP npu HU3KUX U CBEPXHU3KMX
TemnepaTypax.

22. \amepeHunst MarHUTHOrO Nonsl, CBEPXBbLICOKOM YacTOThbl, TeMneparypbl.

7.1. OcHOoBHas nuTeparypa:

1. M.M.3apnnos OCHOBbI TEOPUN CNEKTPOB 3NIEKTPOHHOIO NapamMarHUTHOro pe3oHaHca B
Kpuctannax: kypc nekumi. / M.M.3apwunos //- KasaHb: KagaH.roc.yH-1, 2009. 212 ¢. : un. ; 21 cm.
Bubnuorp.: c. 205-206 (24 Ha3B.) . ISBN 978-5-98180-707-7, 225.

2. OnekTPOoHHble Nprbopskl 1 ycTpoicTea: Y4ebHuk / d.A. TkaveHko. - M.: MIHD®PA-M; MH.: Hos.
3HaHue, 2011. - 682 c.: un.; 60x90 1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN
978-5-16-004658-7. http://znanium.com/bookread.php?book=209952

3. PU3KKO-XMMNYECKNE OCHOBBI TEXHONOMMM CTPOUTENBbHBIX MaTepuanos: Y4ebHo-MeToan4eckoe
nocobue / 9.H. Koeanes. - M.: HALL Hdppa-M; MH.: Hos. 3HaHue, 2012. - 285 c.: un.; 60x90 1/16. -
(Bobicwee obpasosaHue). (nepennet) ISBN 978-5-16-005580-0.
http://znanium.com/bookread.php?book=278683

7.2. lononHutenbHasa nuteparypa:

1. Wponos W.E. KBaHToBas cpmarka. OCHOBHble 3akoHbI: y4eb. nocobue ans By3os/ U.E. Miponos.-
3-e n3a. Crepeotun.-M.: BUHOM. JTabopatopus 3HaHuia, 2010. - 256 c.:un.
http://e.lanbook.com/view/book/4370/page178/

2. Nvnep3Byk B (hm3unke TBEpOOro Tena : nepesog ¢ aHrnunckoro / Ix. Takep, B. PamnTtoH ; lNep. ¢
aHrn. nog ped. W. I'. Muxannosa, B. A. Wytunosa .? Mocksa : Mup, 1975 .? 453 c. : un.

7.3. UHTEepHeT-pecypcChbl:

Bukunegus - http://ru.wikipedia.org

Bce ons ctyneHTa - http://www.twirpx.com/

HaydHas 6ubnmnoteka uMm. H.M.Jlobayesckoro - http://www.kpfu.ru/main_page?p_sub=5056
TexHuka 9lNP-cnekTpockonuu - hitp://knigi.tr200.net/v.php?id=1125210
OnekTPoHHO-6MbnnoTeyHas cuctema - http://ibooks.ru

ONEeKTPOHHbIE KHUTK - http://eknigi.org/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHBI(MOAYNS)

OcBoeHne ancumnnnnHbl "TexHuka pa,EI,I/IOCFIeKTpOCKOI'IVIVI" npeanonaraeT NCrnonb3oBaHne
cnepywouero matepumalibHO-TEXHNHECKOro obecneyeHuns:

Y4yebHo-MeToanYeckas nutepartypa Ans 4aHHOW ANCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHENWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, npenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTUBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3aaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyAapCTBEHHbIX 0O0pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

YyebHble ayantopumn ansg nposeneHnsa neKUMOoHHbIX U NpakTn4eCckKnx 3aHATUN, METOONYKN, MHTepHeT

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHutio 011800.62 "Pannoduamka” n npodunto noarotoskm KsaHtosas pagnogpuavka u
KBaHTOBAs 3/1IEKTPOHMKA .
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Mporpamma ancumnnuHbl "TexHuka paguocnekTpockonun'; 011800.62 Panmodusmka; aoueHT, K.H. (foueHT) Odyrnas A.B.
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Hyrnas A.B.
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