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Mporpamma gucumnnunHbl "MarHMTHO-pe30HaHCHbIE MeToAbI: oM3nyeckune npuHumnsl u npunoxeHnsa”; 011200.62 duauka; OOLEHT, K.H.
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Mporpammy aucumnnuHbl paspabotan(a)(vn) ooueHT, K.H. CaBuHkoB A.B. Kadenpa comamku
mMonekynsipHbix cuctem OtoeneHne gomsnkn , Andrey.Savinkov@kpfu.ru ; 3aseaytowmin kadgpenpoi,
I.H. (npodpeccop) Ckmpaa B.L. Kagenpa gomsnkn MonekynsapHbix cuctem OtoeneHme ousmnkm ,
Vladimir.Skirda@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LlensiMn 0CBOEHUS ANCLMNNHBI SBASIOTCS:

- 03HAKOMNeHne ¢ yCTpoicTBOM cnekTpomeTpa AMP, ¢ paboToit OCHOBHbIX ero 6/10K0B,

- NONy4YeHne HaBbIKOB paboTbl Ha cnekTpomeTpe AMP B xone BbINONHEHUS nabopaTopHbIX
9KCNEepUMEHTOB,

- NPYMeHeHne MeToa numnynbcHoro AMP B uccnenoBaHmsax CTPYKTYpbl M AUHAMUKA MONEKYNSPHBIX
CUCTEM

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DaHHas yuebHas gucuunnnHa BkntodeHa B pasaen " b3.0B.7 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasosaTtenbHol nporpammbl 011200.62 duanka 1 0THOCKMTCS K AUCUUNANHAM MO BbIOOPY.
OcBavBaeTcs Ha 4 kypce, 7, 8 cemecTpbl.

"MarHWTHO-PEe30HAHCHbIE METOAbI: (PM3MNYECKUE NPUHLUMBI U NPUNOXEHUS" NpeacTaBnseT coboin
AMCLMNANHY NpodheccuoHanbHoro uukna (nogpasgen OB.7). CtyneHTam, obyyarowmmcs no gaHHOM
OMCLUMNANHE, 0OCTATOYHO 3HAHWIA, NONYYEHHBIX B NpoLecce 00y4eHns no gucuuninHam
"Pagnodumanka n anektpoHuka", "®unamyeckne 0OCHOBbI U TEXHMKA MarHUTHOrO pe3oHaHca".

3. KomneteHuuu obyyatrolerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL N
OK-1 CNoCOBHOCTbIO UCMOMNb30BaTh B MO3HABATENbHOMN 1
(0bLWeKyNnbTypHbIE NPOdECCMOHANBbHOM OesaTenbHOCTM 6a30Bble 3HaHWUS B 0bnacTu
KOMNeTeHLmm) MaTeMaTuKy U eCTECTBEHHbIX HayK
MK-1
n HOCTbIO UCMONb30BaTh Bble T TU4eckue 3H
(MpodpeccmonantHbie znzcoeﬁmgﬁmsﬁ gcpoecc?vcl)oﬁanb?-liff 3a3aqeope SeHE SR
KOMMeTeHuunn) P P
MK-10 CNoCOBHOCTbIO MOHUMATL M U3naratb noy4yaemyo
(npodheccunoHanbHbIe NHpopMaunio 1 NpeacTaBnsaTh pesdynbTatbhl PU3NYECKMX
KOMMNeTeHuunm) nccnenosaHuim
k-2 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTnke 6a3oBble
(MpodheccmonantHbie n oopeCCMOHanbEble HaBblKK '
KOMMeTeHuunn) P
[K-3 CMNOCOBHOCTBIO 3KCMyaTMPOBaTh COBPEMEHHYIO COU3NYECKYHO
(MpochecenoHabHLIe annapatypy n 060 nyosalfme P g g
KOMMeTeHuun) patypy Py
MNK-4 CNOCOBHOCTBIO UCMOMNb30BaTh CNELMANN3NPOBAHHBIE 3HAHNS B
(npodheccunoHanbHble obnactn om3nkn ons 0CBOEHUS NPOGUIbHBIX PU3NYECKUX
KOMNeTeHLmm) OVCUUMNIIMH (B COOTBETCTBUMN C NPOCPUSIEM MOArOTOBKN)
MK-5 CNoCOBHOCTbIO NMPUMEHSITh Ha NpakTnke 6a30Bble
n NOHasnbHbIE 3HAHMS TEOPUN N M
(NPOMECCHOHANTbHbIE obenpogeccnoHanbHble 3Ha eop eT1000B
Jon3n4ecKnx nccnenosaHui (B COOTBETCTBMM C Npoonnem
KOMreTeHuun)
NoAroTOBKN)
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Mporpamma gucumnnunHbl "MarHMTHO-pe30HaHCHbIE MeToAbI: oM3nyeckune npuHumnsl u npunoxeHnsa”; 011200.62 duauka; OOLEHT, K.H.
CaeunHkos A.B. , 3aBemytowwuin kachenpon, a.H. (npodpeccop) Ckupaa B. 1.

Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MNMK-6 CMOCOBHOCTBIO NONb30BaTHCS COBpPEMEHHbIMI METOOAMU
(npodhbeccmoHanbHble 06paboTku, aHanM3a u cuHTe3da punanyeckor nHgopmaumm (B
KOMI'IeTeHLI,I/II/I) COOTBETCTBUU C Npodpunem I'IO,D,I'OTOBKI/I)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:

1. DONXeH 3HaTb:

ycTpoiicTBo cnekTpometpa AMP 1 paboTy ero otTaenbHbIX 610K0B
2. IONXEH yMeTb:

B COOTBETCTBUE C npodpeccunoHanbHom komrneteHumwen MNK-1 npuMeHsaTb nonyyYeHHble 3HaHUS ons
BbINOMIHEHNSA PU3NYECKOro 3KCNepUMeHTa No NCCNefoBaHuO CTPYKTYPbl U ANHAMUKU MONEKYNSAPHbIX
cucTem npu nomowm metona umnynobcHoro AMP

3. OOMXEH BnageTb:

B COOTBETCTBUE C NPOgIECCMOHANbHOW kKoMmneTeHumen MK-3 HaBblkamm paboTbl HA CNEKTPOMETpe
SAMP 1 noctaHoOBKM (pr3n4eckoro akcrnepumeHTa npu nomoum cnekrpomerpa AMP

4. NONXeH OeMOHCTPUPOBaTb CNOCOHBHOCTb Y FOTOBHOCTb:
MpPUMEHATb NONYYEHHbIE 3HAHUS Ha NPaKTUKE.

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ MOoayns
Obwas TpyaoeMKOCTb AMCLMMANHBI COCTaBNSIET 7 3a4eTHbIX(ble) eanHuu(bl) 252 Yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHBI 3a4eT B 7 CEMeCTpe; 9k3aMeH B 8 cemecTpe.

CyMmMapHO no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnBaeTcs B 50
6anno., ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

71-85 6annos - "xopouwo" (Xop.);

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

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Hey..).

4.1 CTpyKTypa n copepxaHve ayauTopHon paboTbl No aucumnianHe/ Moaynio
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl v yachbl
Paagen ayauTopHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywue copmbl
N .llVllc\:nL‘l.)VJIJ‘I'IyJ',I.II;HbI/ CemecTp|, oot pa (B uacax) KOHTpONS
n el(I_'.MMI'Ipal(wmecmeJ1a60parop|-||:|e
3aHATUA pa60TbI

Tema 1. BeepeHue B
1. npuHumnsl AMP. 7 1 2 0 0

Tema 2. imnynbCHble

nocnenoBaTenbHOCTH
2. [AAIMP v nx npnmeHeHwve. 7 2-3 4 4 0

OcHoBHble 6noku

cnektpometpa AMP

Tema 3.

HetekTnposaHus
3. |curHana AMP 7 4-5 4 4 0

(NPYHUMMbBI U TUMbI

[eTeKTopoB).
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

Tema 4. HasnavyeHune n
TpeboBaHuWs K cuctemam
doopMMpoBaHNS
UMMNYNbCHbIX
rnocnenoBartefibHOCTEN.

YCTHbIA OnpocC

Tema 5. OcHOBHble
MEeTOLANKN N3MEPEHUS
BPEMEH CMuH-CMMHOBOWA
N CNUH-peWeTo4HON
penakcauuu.

7-8

YCTHbI ONpOC

Tema 6.
Camoanddysus.

YCTHbI Onpoc

Tema 7. Ha3HavyeHune n
TpeboBaHus K 6nokam
UMMYNbCHOrO
rpagneHTa MarHUTHOro
nons.

11

YCTHbI ONpoC

Tema 8. OcobeHHOCTH
n3mMepeHmns
KO3dppnLMEHTOB

. [camoancodpysnm n

BPEeMeH penakcauun B
MHOrogasHbIx
cucrtemax.

12-13

KOHTPO/NbHas
paboTta

Tema 9. Cuctembl

. [TepMoCTaTnpoBaHUA

obpasua.

14-15

10.

Tema 10. lNocTpoeHune
6noka popmMmpoBaHus
NMMYNbCHbIX
nocnenoBaTtenbHOCTEN
ans 9AMP Ha 6ase
ncrnonb3oBaHnA
NOrMYecKmx MMKPOCXEM
manoun n cpepHen
CTEMNeHn nHTerpaLmu.

16

11.

Tema 11. TpeboBaHus u
npuUMepbl BbINMOJTHEHMUS
NPUEMHbIX YCTPONCTB
curHana AMP.

17

YCTHbI ONpOC

12.

Tema 12. TunnyHbie
NCTOYHUKM
cucTeMaTnyeckmx
ownbok n
HEKOPPEKTHOCTEN B
paboTe npocTenwmx
AMP npnbopos.

18

ONCKYyCCUsA
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Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 13. BosgeicTteue
Ha CMNHOBYIO CUCTEMY
13.|dpnykTympytowero 8 1 2 4
MarHMTHOro nons.
Bpems koppenaumm.

Tema 14. Bpewms
CMWH-CMNHOBOW
14.|penakcauuu n 8 2 2 0 0
pacnpepneneHve BpeMeH
Koppensumn.

Tema 15.
AHun3oTponHoe YCTHbI ONpocC

15. MONeKynspHoe 8 3 2 4 0

OBUXEHME.

Tema 16. SoepHas
penakcauus B
MHOrogpasHbIx cuctemax
C 0OMEHOM.

Tema 17. SoepHas }
17. gecgzggi:mﬂ B cuctemax| g 5 o 0 0 YCTHbI Onpoc
paccnoeHnem.
Tema 18. }
18. Sﬁg%%licfzim B 8 6 2 4 0 YCTHbIV onpoc
cucrtemax.

Tema 19. KOHTpONbHas
19.|Camoamncpcpy3us B 8 7 2 0 0 paboTta
pacTteopax nonMmMepos.
Tema 20. OcobeHHOCTH
doopMbl
ANPGY3NOHHOTo
20.|3atyxaHuna B pacnnasax 8 8 2 4 0
1 pacTeopax
3auernneHHblX
NonMMepos.

Tema 21.
Camogudhapysms B YCTHbI Onpoc

21'paCTBoan 8 9 2 0 0

OeHOpMepoB.

Tema 22.

22.|Camoancppysus B 8 10 2 2 0

rensx MakpoMonekyn.

Tema 23.

Camooudhpysms B YCTHbI Onpoc
23. cucrtemax c 8 R 2 4 0
orpaHn4eHnammn

0 YCTHbIA OnpocC

YCTHbI ONpOC

16 YCTHbIA ONpoC

YCTHbI ONpOC

YCTHbI ONpOC
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Mporpamma gucumnnunHbl "MarHMTHO-pe30HaHCHbIE MeToAbI: oM3nyeckune npuHumnsl u npunoxeHnsa”; 011200.62 duauka; OOLEHT, K.H.
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbli
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ CemecTpl oot rpa (8 vacax) y OHTp$I o
oAy Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI

Tema 24. ['pagveHT

MarHUTHOroO Nong Kak YCTHbIA onpoc
24. ocHoBa AMP 8 12 2 0 0

TOMOrpaguu.

Tema 25. OCHOBHble KOHTPObHAS

NPVHLUUMNBI 1 i
25. nocTuxenns s IMP 8 13-14 4 4 0 paboTta

TOMOrpagouu

Tema . ITtorosas v 0 0 0 3ayer

doopma KOHTpoOns

Tema . Ntoroeas 8 0 0 0 9K3aMeH

doopma KOHTponsA

Ntoro 64 66 0

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. BeegeHue B npuHuunbl AMP.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Knaccuuyeckoe npeactasnenne SAMP. IMnynbcHoe Bo36yXAeHWEe CMIMHOBO CUCTEMBI.
NabopaTopHas 1 Bpalaowasics cucTemMbl KoopamHart. MoHATUS BpEMEH CMUH-CMVHOBOW 1
CNUH-PeLWeTo4HON penakcauum

Tema 2. UMnynbcHble nocnepoBatenbHocTM SMP 1 nx npumeHeHue. OCHOBHbIe 6110KM
cnektpometpa AMP

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

CurHanbl nocne nMnynbCHOro Bo3byXaeHns CNMHOBOW cnucTeMbl. BBeneHne B Teopuio
otknmka.OcHoBHblEe 6110KK, HEOBX0AMMbIE ANA BO3OYXAeHNS 1 peructpauun curHana SAMP.
TpeboBaHus Kk HUM. Nepenatymk, NPUEMHIKK, POPMMPOBATEND PAANOYACTOTHBIX CUTHANOB.

npaktudeckoe 3aHsitne (4 yaca(os)):

N3yueHmne paboTbl 6nokos AMP cnekTpomeTpa Ha npumepe cnekTpometpa Xpomatek MpoToH-20M.
Tema 3. OetekTupoBaHusi curHana AMP (npuHUMnbI U TUNbI O,eTEKTOPOB).

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

HetektnposaHne curHana. OCHOBHbIE TUMNbl 4ETEKTOPOB. [1penMywecTsa n HegocTaTKu.
AMMANTYOHbBIA OETEKTOP U OETEKTOP CpeaHuX 3Ha4yeHun. [nkosbln oeTekTop. NaeanbHbiin
amMnAnTyoHbIA geTekTop. BamaHue n yyet wymoBoro curHana Ha getektuposaHune. CUHXPOHHbIN
netektop. MNpenmywecTsa n TpeboBaHns. KBagpaTtypHblil 4eTEKTOP.

npakTnyeckoe 3aHsitne (4 4aca(os)):
KomnbloTepHoe MoaennpoBaHmne paboTtbl AetekTtopos curHana AMP pasHoro Tuna.

Tema 4. HasHauyeHue 1 TpeboBaHus K cucteMam doOpMUPOBAHUST UMIYJIbCHbIX
nocnenoBatefibHOCTEN.

JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MprHLUMNbI NOCTPOEHNs oopMmUpoBaTtenen UMMNynbCHbIX nocnenosarensHocTern AMP. Cuctembl
06paboTkmM aKCrepUMeHTaNbHbIX OaHHbIX.

npaktnyeckoe 3aHsitne (4 4aca(os)):
KomnbloTepHoe MoaennpoBaHue paboTtbl oopMMpoBaTens MMNynbCcoB B cnektpometpe AMP.

Tema 5. OCHOBHble METOOUKU U3MEPEHNS BpeMEH CMUH-CMUHOBOW U CNUH-PeLLeTOYHOMN
penakcauuu.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

PerunctpaumnoHHbii Homep 682114 5AE
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MeToaunkn n3amepeHnst BpeMeH CrH-CNMHOBOW penacaumun. BnnsHne HeoHOPOLHOMO YWUPEHUS.
OCHOBHbIe METOANKN N3MEPEHUSI BPEMEH CMUH-PELIETOYHON penacauunn. CBsidb M3MepsieMblx
napaMeTpoB C XapakTepucTKamm MONEKYNSIPHOTO ABUXEHUS.

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

VIaMepeHmne BpeMeH CNNH-CMMHOBOM U CMVH-PELLETOYHOM penakcaunim Ha cnektTpoMeTpe Xpomarek
MpoToH-20M.

Tema 6. Camoaundpcpy3sus.
JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

[MoHaTMe camooudpy3nmn. SAoepHbii MarHUTHBIA PE30HAHC C UMMYNbCHBIM FPaANEHTOM MarHUTHOMO
nons Kak MeTol perncTpaunm TpaHCNSLUMOHHON NOABMXHOCTU Monekyn. CpaBHUTENbHbIR aHann3
METOOMK NOCTOSHHOMO N UMMNYNbCHOMO rpagmeHTa MarHUTHOro nons. AnnapaTypHble OrpaHu4yeHuns.
CnekTp KoadhhmumneHToB camoandpysnm. iamepsiemMble xapakTepUCTUKN.

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

3mepeHne koapdpuumneHta camogudpdpysmm Ha AMP cnekTpomeTpe anddysomeTpe.

Tema 7. HasHauyeHue 1 TpeboBaHMUs K 6510KaM UMMNYNIbCHOMO rpagueHTa MarHUTHOro NoNs.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

OcCHoBHble NPUHUUMbI NOCTPOEHNA N p8.60TbI 6nokoB MMMNYNbCHOIo rpagneHTa MarHMTHOro noJsis.
BapI/IaHTbI NX NCNONHEHNA.

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

N3yyeHne paboTbl 65I0KOB MMMNYNbCHOMO rpadneHTa MarHUTHOro nons Ha nabopatopHom AMP
cnekTpomeTpe-gudodoysomeTpe.

Tema 8. Ocob6eHHOCTU namepeHust KoadhcpuumeHToB camoomndPysnm n BpeMeH penakcauum
B MHOrocpasHbIX cuctemax.

JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

3mepeHne koadpdpuumneHTos camoamdodysnv 1 BpeMeH penakcaumm B COXHbIX CUCTEMAX,
XapakTepusyroLwmnxcsa cnekTpamm BpeMeH penakcaumm n KoagopuuneHToBs camoandodpysnm.
HeymepHbii AMP. lNpencraeneHve naHHbIX B BUOe AByMepHbIix kapT T2 -T1, Ds -T2, Ds -T1.

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

M3mepeHns KoagpdnumneHToB camoamndysmnm 1 BpeMeH penakcaumm B COXHbIX CUCTEMaX Npu
nomowwm AMP cnekTpomeTpa-gudodysomeTpa.

Tema 9. CucteMbl TepMmocTaTMpoBaHus obpasua.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OcCHOBHblE NPUHUUNbI p8.60TbI CNCTEMbl TepMOCTaTnpoBaHNA 06pa3ua. Tpe6OBaHVI$| N TUNN4YHbIE
noaoxodbl K peann3auunn. OcCHOBHblE paanoTexHn4eckne anemMeHThl. XapaKTepI/ICTI/IKVI n obnactu
NPUMEHEHUA.

npakTudeckoe 3aHsitne (4 yaca(os)):

N3yyeHme paboTbl cuCTEMbI TEPMOCTATUPOBaHKS obpasua B cnekTpomeTpe AMP Xpomartek
[MpoToH-20M.

Tema 10. MocTpoeHue 6noka hopmmpoBaHUSA UMNYNbCHbIX NocnepoBarenbHocTen ans AMP
Ha 6a3e NCNONb30BaHNA NIOFMYECKUX MUKPOCXEM Maion U cpeaHeN cCTerneHn UHTerpauun.

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

OCHOBHbIE MPVHLUUMBI NOCTPOEHMS Bn10ka hOPMUPOBAHMS NMMYbCHBIX MOCNEA0BATENbHOCTEN AN
AMP. dopmumpoBaHue 6noka pagno4acToTHOro curHana. MNprHunnbl op-MUPOBAHNS N KOHTPONS
doasbl. TpeboBaHMs K UMMYNbCHOMY Nepenartymky. TUNMYHblE CXEMbl PaaN0-4aCTOTHbIX YCUNTUTENEA.
HemncdomposaHue curHana. TunnyHbie KOHCTPYKTUBHBIE CXEMbl MPUEMHO-NepefarowWen KaTywkm n
naryuka AMP.

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

KomnbioTepHoe MogenmpoBaHmne paboTbl CTaHAAPTHBIX CXEM PAAMOYACTOTHBIX yCUNUTENEN.
Tema 11. TpeboBaHUS 1 NpUMepPbI BbINONHEHUSA NMPUEMHbIX YCTPOUCTB curHana AMP.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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MpuHUMNBLI PaboTbl U MOCTPOEHMS MPUEMHbIX YCTPOCTB curHana SAMP. MNpeobpa3oBaHuns 4acToThbl.
MeTonbl npeobpasoBaHns YacToTbl. PunbTpauus curHana Ha paguoyacTote. JIHenHoCTb
NPWEMHOro TpakTa.

npakTnyeckoe 3aHsitne (2 4aca(os)):
V3y4yeHune TMnoBbIX cXxem npueMHukos curHana AMP.

Tema 12. TunNYHbIE NCTOYHUKWN CUCTEMATNYECKUX OLUMOOK U HEKOPPEKTHOCTEN B paboTte
npocrenwmx SMP npubopos.

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

Hanbonee TMNnyHbIE NCTOYHMKM CUCTEMATUYECKMX OWMOOK U HEKOPPEKTHOCTER B paboTe
npoctenwux AMP npubopos. MeTtoabl nx ycTpaHeHns v yyeta. MNpuHUunbl ynpaeneHns paboTtoi
AMP npubopa. MNpumeHeHns ynpasnsowmx OBM. MNMepenaya SBM goyHKLUMIA TECTUPOBAHMS 1
Ha-CTpoWikn Nnpnbopa. ABTOMaTU3aLMS 9KCNEPUMEHTA.

npakTnyeckoe 3aHsitne (2 4aca(os)):
3ydeHune ynpasnsiowen nporpammbl crnektpometrpa AMP Xpomatek NpoToH-20M.

Tema 13. Bo3gencreue Ha CNMMHOBYIO cUCTEMY CONYKTYMPYHOLLLEr0 MarHUTHOro nons. Bpems
Koppensauuu.

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

MoHaTne BpeMeHun koppenaumn. CnekTpanbHas NAOTHOCTb HA HYNEeBOW, PE30HAHCHOW M ABOVHOM
Pe30HaHCHOM YacTtoTax. [ aMmnbToOHWaH aun-amn B3aMmMonencTens. Bropon MOMeEHT.

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

PeweHwne 3agay no ornpeneneHnio BPEMEH CNNH-PELLETOYHOM penakcaunmy no gaHHbIM BPEMEH
Koppendauunn. HOCTpOGHI/Ie 3aBMCMMOCTEN OT TemMnepartypbl U YacTOTbl pe30HaHca.

Tema 14. Bpemsi crninH-CNMHOBOW penakcaumm n pacnpeneneHme BpeMeH KoppensiLun.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

OnHopoHOe 1 HEOAHOPOAHOE pacnpeneneHnst BpeMeH koppensaumn. MpuMepsbl, CBS3b C TUMOM
MOMEeKYNSIPHOro ABMXeHns. OcobeHHOCTM PopMbl penakcaumoHHbIX 3aTyXaHuii B yCNOBUSIX
pacnpeneneHns BpeMeH Koppensumm. dopma penakcaumoHHOro 3aTyxaHus onst TBepaoro tena.

Tema 15. AHM30OTpONHOE MONEKynsipHOe ABUXeHue.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

AHN30TPOMNHOE MONEKYNAPHOE ABUXEHUE Kak NPUYMHA OOHOPOLHOrO pacnpeneneHns BpemMeH
Koppensumun. 3anucb raMuabToHMaHa Aun-aun B3anMoaenCcTBUS AN aHM30TPOMHOMO Tna
LBUXEHWS. PenakcaunoHHas goyHKUMS Ansi aHU30TPOMHOrO Tna ABUXEHMUS UK OAHOPOLHOrO
pacnpeneneHns BpeMeH Koppensunm.

npakTudeckoe 3aHsitne (4 yaca(os)):

AHN30TPONHOE MONEKYNSAPHOE ABUXEHME KaK NPUYMHA OLHOPOAHOrO pacnpeneneHust BpeMeH
Koppensumun. 3anucb raMuiabToHMaHa Aun-aun B3aMoaencTBUS ANst aHU30TPOMHOMO Tna
LBUXEHWS. PenakcaunoHHas goyHKUMS Ansi aHU30TPOMHOrO Tna ABUXEHMWS MU OAHOPOLHOrO
pacnpeneneHns BpeMeH Koppensumm.

Tema 16. SlpepHast penakcauusi B MHOrodpasHbix cuctemMax ¢ o6MeHOM.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Tunbl cnctem ¢ 06MeHoM: 06MeH YacToTaMun pe3oHaHca, 0OMeH BpeMeHaMun Koppensuum,
MONEKYNSPHbI 0OMEH, NPOTOHHbI 0OMEH, M30TOMHbIN 06MeH ? OCHOBHbIE TEOPETMYECKME
MoAX0A4bl, UICNONb3yeMble NP aHanna3e cucteM ¢ 0OMeHoM. Vix aHanu3 v BbiBoabl. Pe3ynbTathl ons
cnyyaes BbICTPOro, MPOMEXYTO4YHOrO U MeAIEHHOro 0OMEHOB.

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

PacueTt penakcaunoHHbIX OYHKLWIA (3aTyxaHuin) ons cnyvyaes ObICTPOro, MeaIEHHOro n
NPOMEXyTO4YHOro 06MeHoB. MoaenupoBaHve BMsHNS obMeHa Ha TeMnepaTypHble 3aBUCUMOCTU
BPEMEH penakcauuun. YCTaHOBNEHME N aHANN3 OCHOBHbIX NMPU3HAKoB 0OMeHa No TeMnepaTypHbIM 1
4aCTOTHbIM 32BUCMMOCTSIM BPEMEH penakcaumm.

Tema 17. SlpepHas penakcauunsa B cucteMax ¢ ga3oBbiM paccnoeHuem.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTpaumnoHHbii Homep 682114 ;?{

3
Crpanuua 9 us 21. 11! yu

o



Mporpamma gucumnnunHbl "MarHMTHO-pe30HaHCHbIE MeToAbI: oM3nyeckune npuHumnsl u npunoxeHnsa”; 011200.62 duauka; OOLEHT, K.H.
CaeunHkos A.B. , 3aBemytowwuin kachenpon, a.H. (npodpeccop) Ckupaa B. 1.

Twvnbl pa3oBbIX NepexonoB. Tunbl cUCcTeM ¢ chasoBbiMy nepexonamn. OcobeHHOCTN NPOSBNEHMS
(pa30BOro nepexona Ha TeMnepaTypHbIX Y KOHLEHTPALMOHHbIX 3aBUCUMOCTSX BPEMEH penakcaLmi.
OcobeHHOCTN (OOPM penakcaumMoHHbIX 3aTyXaHUii B CUcTeMax ¢ (0a30BbIMU MPEBPALLEHNSMMN 1
METOLMKN X NOEHTUGUKALNN.

Tema 18. Camoouchpysusa B MHOrogpasHbIx CUCTEMAX.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

CnekTpbl KO3PPUUNEHTOB camoanddy3nn 1 NopoXaarowme NPUYMHbL. 3aBUCUMOCTM
KO3adppuumMeHTOB camoandpdpysnm oT MonekynsipHo maccbl Monekyn. OcobeHHOCTM
camoandgdysum B CMCTEMax C caMoopraHnsaumen.

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

N3mepeHune koadhdmumeHToB camoamdodoy3um B obpasuax psaa yrnesoaoponos v Boabl. Pacuyet
Koa(ppu1UneHToB caMoomndpdy3mm Ha OCHOBE AaHHbIX MO BA3KOCTU U pa3mMepoB MONEKY.
CpaBHeHUe pacCynTaHHbIX 3HAYEHUI C 3KCNEPUMEHTAIbHO NOMYYEHHbBIMN.

Tema 19. Camoaouchcysusi B pacteopax nosimmepos.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OcHoOBHble TeopeTnyeckne noaxoabl n mogenn. CpaBHeHMe Npeacka3aHnini TeoOpeTUYECKnx ¢
9KCNepuMeHTaNbHbIMU faHHbIMW. BbiBOObI 1 (OOPMYNNPOBKa CKENNMHIOBOro rnoaxona Ansg onncaHus
KOHLUEHTPALUNOHHbIX 1 MONIEKYNAPHO-MACCOBbIX 3aBMCUMOCTEN KOSPPULIMEHTOB camoandpdoy3nn
rMOKOLEMHbIX MAKPOMOEKY.

Tema 20. OcobeHHOCTU chopMbl A PY3MOHHOIO 3aTyXaHUs B pacrniiaBax U pacTBopax
3auensieHHbIX NONUMepPOoB.

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

dopMa oM Py3MOHHbIX 3aTyxaHWU N ee 3aBUCUMOCTb OT BpeMeHN andodyanmn. AHann3 BO3MOXHbIX
npn4nH. dopMynupoeka 1 060CHOBaHME KOHLENUUN ANHAMUYECKNX KNIaCTEePOB.

npakTudeckoe 3aHsitne (4 yaca(os)):

N3mepeHuns koadhdmumeHToB camoamdoddy3um B obpasuax pactBopos nonvumepos. MpurotoeneHne
06pa3uoB ¢ pa3HbIMU KOHLEHTpaunsmMu. MNocTpoeHne KOHLEHTPALMOHHON 3aBUCMMOCTH
KO3dppMLUMEHTOB caMoandpdy3nin MONEKy pacTBOPUTENS N MAKPOMONEKYI.

Tema 21. Camoaucpdpy3us B pacTeopax AeHOpUMepoB.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

CtpoeHne neHapumepoB. KOHLEHTPaUMOHHbIE N MONEKYNAPHO-MaCcCOBble 3aBUCMMOCTH

KO3ohMLIMEHTOB camoandodpy3nmn aeHaprmepoB. CpaBHUTENbHDBIA aHaNM3 ¢ AaHHbIMU 4Ns
rMBKOLENHBIX, FMOBYNSPHBIX U CTEPXHEOOPa3HbIX NONMMEPOB.

Tema 22. Camoaundpdpy3ust B rensix MaKpoMoneKkyn.
JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

dur3nyeckne N XmMmnyeckre CLUMBKKU. TpexmepHas MakpoMOnekynsapHas cetka Kak TpexmepHas
Makpomosnekyna 6eckoHe4YHo MonekynsipHo Maccbl. OCOBEHHOCTM N3MEPEHNST caMoandIdy3nN.
3aBUCMMOCTb KOahdpuumeHTa camogudpdoysmm ot BpeMeHn gugodoysmnm. Camoomddysns B
pacTBopax 1 pacnnasax NoMMepoB CBEPXBbICOKON MOMEKYSPHON MaCChlI.

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

AHanuna npencrtaBneHHbIX Npenoaasarenem aKCnepuMeHTasnbHbIX JaHHbIX M0 U3MEPEHUSM
KO3dppMLUMEHTOB caMoanddpy3nmn B rensx.

Tema 23. Camoouchpysus B cucrtemax ¢ orpaHU4YeHUsIMm

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Tunbl cuctem ¢ orpaHnyeHnsaMn. OCHOBHbIE PEXUMbI caMoandPy3nn B CUCTEMAX C
orpaHudeHunsiMu. lNoeeneHne cpenHero koapuumneHTa camoanpdysnm ot BpeMeHn angdysmnu.
dopma AnPPY3nNOHHbIX 3aTyXaHUn B CUCTEMAX C OrpaHnyeHnsaMn. Pexum ncesgoorpaHnyeHHoM
angogoysumn. Camoandodpy3nst Monekyn B HAHOMOPUCTLIX cuctemax. [Mpobnema BHyTPEeHHMX
rpafnMeHToB MarHMTHOro nons. O6MeH ras-XxuaKocTb B CUCTEMAX C YACTUYHBIM 3aMNONHEHNEM
nopucToro npocTpaHcTea. KpnoandpgysmnonopomeTpus.

npaktnyeckoe 3aHsitne (4 4aca(os)):
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Pabota Ha IMP penakcomeTpe-anddoysomeTpe. lNMoarotoeka 06pasLoB MccnenoBaHus.
V3amepeHuns koagodomumneTos camoamdysmm B 3aBUCUMOCTU OT BPEMEHHbBIX NapameTpoB
nocneposartenibHOCTU. AHaNM3 NonyyYeHHbIX daHHbIX. BblyncneHne xapakTepncTuk nopucTom cpebl.

Tema 24. 'pagneHT MarHUTHOro nNonsa Kak ocHosa AMP ToMmorpacoum.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

NcTopusa AMP tomorpacoun. OcobeHHOCTU NOCTpoeHMS n3obpaxeHnii. MeToabl YyBCTBUTENLHOWA
MNOCKOCTU, NMNHWW, TOYKW. JlokanbHbln AMP. MeToabl BOCCTAHOBNEHUS MO NPOEKLNSIM.

Tema 25. OcCHOBHbIe NpUHLUUMbI U aocTXeHna B AMP Tomorpacumn
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

CenekTUBHbIN paanoyacToTHbIR MNynbe. HacToTHas 1 dpasoBas koanposka. lNocnenosarensHOCTH
9X0 CKaHNPOBAaHWS, rpadneHTHOro axo. KoHTpacTnpoBaHme n3obpaxxeHuii No BpemMeHam

penakcauumn, koagodumuneHTam camoonpdoysnn.
npakTnyeckoe 3aHsitne (4 4aca(os)):
PaboTta Ha cneumanmnsnposaHHom AMP tomorpadbe. O3HaKkoMneHne ¢ nporpamMmamm ynpasneHums,
MonyyeHne AMP TomorpamMm doaHTOMHOro obpasua.

4.3 CTpyKTypa u copepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

NPUEMHbIX YCTPOWNCTB
curHana JAMP.

YCTHOMY Onpocy

Buabi
N Paspen Cemect Hepens | camoctositenbHoM [TpynoeMKOCTb g;?a%“g:'o;?:;ﬁgga
AducumnnnmHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYAEHTOB P

Tema 4. HazHayeHune v
TpeboBaHMs K cucteMam
pbopMmpoBaHms MoAroToBka K o

4. NMMYNIbCHbIX / 6 YCTHOMY ONpocCy 2 yCTHBIN Onpoc
nocnenoBaTteibHOCTEN.
Tema 5. OcHOBHbIE
MEeTOONKN N3MEepPeHns

5. [BpeMeH CrnnH-CNMHOBOM 7 7-8 nngrg;OBoKr? I:)c 2 YCTHbI ONpocC
N CMNH-PELIETOYHON y y onpocy
penakcauum.
Tema 6. NOAroToBKa K o

. 7 -1 2 THbIA On

6 Camogudhgoyaus. 9-10 YCTHOMY Onpocy ye onpoc
Tema 7. HazHa4veHme un
TpeboBaHus K 6nokam

7. [uMnynbCHOro 7 11 nngFSJOBOKI_? '; c 2 YCTHbI ONpocC
rpagueHTa MarHMTHOro y y onpocy
nons.
Tema 8. OcobeHHOCTH
n3MepeHns
KOapp1LUMEHTOB noaroToBska K

8. [camoanpoysum n 7 12-13 |KOHTPONbHOM 6 KZ%LEZ"bHag
BPEMEH penakcauuu B pabote P
MHOrogoasHbIX
cucrtemax.
Tema 11. TpeboBaHus un
npuMepb! BbiMn -

11 [npumep ONHEeHUS v 17 |moaroToeka K 5 YCTHBIM OMPOC
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rensix MakpoMONeKy/.

YCTHOMY onpocy

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 12. TunuyHble
NCTOYHUKMN
cucteMaTnyeckmx
12.|owmnbok un 7 18 Eﬁﬂ.zolgaﬁa K 2 AncKyccus
HEKOPPEKTHOCTEN B y
paboTe NpocTenwmnx
SAMP npnbopos.
Tema 13. Bosgencteune
Ha CMNHOBYIO CUCTEMY
13.|donykTympytowero 8 1 I'Ig.TuHrgthOBoKrell '; c 4 YCTHbIA ONpPOC
MarHUTHOro Nons. y y onpocy
Bpemsa koppengaunn.
Tema 14. Bpewms
CMUH-CNWHOBOW
14.|penakcaunn n 8 2 nngrg;OBoKr? '; c 4 YCTHbI ONpocC
pacnpeneneHne BpemMeH y y onpocy
Koppensaumn.
Tema 15.
AHN30TPOMNHOE nogroToBska K o
15. 4 THbIA On
5 MONEeKynsapHoe 8 8 YCTHOMY ONpocCy ye onpoc
OBUXEHNE.
Tema 16. AoepHas
penakcauuvs B NoOAroToBka K -
16. MHOrogoasHbIx cuctemax 8 4 YCTHOMY onpocy 6 ycTHEI onpoc
c 0bMeHoM.
Tema 17. ApepHas
enakcauus B cuctemax NnoAroToBka K o
17.IP THbIA On
C (pa3oBbiM 8 5 YCTHOMY Ornpocy 6 ye onpoc
pacCcnoeHnem.
Tema 18.
Camoangaoysns B noaroToska K -
18. MHOrodgpa3sHbIx 8 6 YCTHOMY Ornpocy 6 ycTHBI onpoc
cuctemax.
Tema 19. NoAroToBka K
o KOHTPOIb
19./Camoandpdoysns B 8 7  |KOHTPONbHOWA 6 ?36022” Ha
pacTBopax NonMMepos. pabote P
Tema 20. OcobeHHOCTH
oopMbI
ANdPdY3MOHHOro
20.[3aTyxaHusa B pacnnasax 8 8 nngrg;OBoKr? '; c 4 YCTHbI ONpocC
N pacTBopax y y onpocy
3auenfieHHbIX
NoIMMEpPOB.
Tema 21.
Camoangaoysns B noaroToBka K o
21.
pacTBopax 8 9 YCTHOMY onpocy 4 yCTHBIN ONpoC
JeHOPUMEpPOB.
Tema 22. nooroToBka K
22.|Camoandppyaus B 8 10 6 YCTHbI ONpocC
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P

Tema 23.
Camoangaoysus B noaroTtoBka K o

23. cucTtemax c 8 B YCTHOMY onpocy 4 YCTHBIN OfIpoc
orpaHn4eHnamm
Tema 24. [ pagveHT
MarHUTHOroO Nons Kak NOAroToBKa K o

24. ocHoBsa AMP 8 12 YCTHOMY onpocy 4 yCTHBI ONpoc
TOMOrpagoun.
Tema 25. OCHOBHble

NOAroToBKa K

25, [TPUHLIATIE 1 8 | 13-14 |KoHTpOmbHOIA 10 KOHTPONBHAA
noctuxexus B AMP a6ote paboTta
TOMOrpadguu P
Wtoro 86

5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

OcHoBHbIMY oopMamuy 0By4YeHUS ABNSIOTCSA NEKLMW, NPAKTUYECKME 3aHATUS U CAMOCTOSTENbHAS
paboTa CTyaeHTOoB (MHAMBMAYanbHas paboTta CTyAEHTOB B YCNOBMAX JOCTYMHOCTN KOHCYNbTauui C
npenopasaTtenem).

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue B npuHuunbl AMP.

Tema 2. UMnynbcHble nocnepoBartenbHOCTU AMP 1 nx npumeHeHmne. OCHOBHbIE 6/10KU
cnektpometpa AMP

Tema 3. OetektupoBaHusa curHana 4MP (npuHUMNbI U TUMNbI 0ETEKTOPOB).

Tema 4. HasHaueHue 1 TpeboBaHus K cucteMam oOpPMMPOBAHUS UMIYJIbCHbIX
nocnenoBaTeNnbHOCTEMN.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. OcHoBbl IMP. NTabopaTtopHas 1 Bpawaowascs cuctema KoopauHat. 2. PagnoyactoTHble
nmnynbebl B AMP. Vx ponb B doopMupoBaHnm curHana. 3. HasHaveHue n tpeboBaHms K cuctemam
doopMMpoBaHUS UMMYNbCHbIX NocnenosatenbHocTen. 4. CucTeMbl (OOpPMUPOBaHUS doasbl
PanMoYacToTHbIX UMMYNbCOB. 5. Cuctembl 06paboTky aKCNEepPUMEHTaNbHbIX AAHHbIX.

Tema 5. OCHOBHble METOOUKM U3MEPEHUSI BPEMEH CMUH-CITUHOBOMW U CMUH-PELLETOYHOWN
penakcauun.

YCTHbIVI ornpoc , npnMepHbie BOMNPOCHI:

1. OCHOBHble METOONKN N3MEPEHUS BPEMEH CMUH-CNNHOBOW penakcauuu. 2. BnuaHne
HeOo4HOPOLHOro ywmpeHus. 3. OCHOBHbIE METOOUKN N3MEPEHUS BPEMEH CMVH-PELLETOYHON
penakcaumu. 4. CBs3b M3MEPSEMbIX MAPaMETPOB C XapakTepUCTMKaMN MONIEKYNSPHOIO ABUXEHMS.

Tema 6. Camoaundpcpy3sus.
YCTHbI OMpOC , NPUMEPHbIE BONPOCHI:

1. Camoaudppysus (Ds). 2. AnepHblil MArHUTHBIA PE30HAHC C UMMYNbCHBIM FPAaANEHTOM MarHUTHOrO
nons Kak MeTol perncTpaunm TpaHCNSUMOHHON NOABUXHOCTN Monekyn. 3. CpaBHUTENbHbIA aHanM3
METOOMK NOCTOSHHOMO N MMMNYNIbCHOMO rpaavMeHTa MarHUTHOro nons. AnnapaTypHble orpaHnyeHus. 4.
CnekTp KoadhhmumeHToB camoanddpysmm. Viamepsemblie xa-pakTepuctukiu.

Tema 7. HasHaueHue 1 TpeboBaHUs K 610KaM UMMNY/IbCHOIO rpagueHTa MarHUTHOro NoNSs.
YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:
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1. Tunbl rpaaneHTHbIX KaTywek. 2. TpeboBaHMs K napaMeTpam UMMYbCOB FpaaneHTa MarHUTHOro
nons. 3. MeToankn n3amepeHus napamepoB MMMyNbCOB rpaaneHTa. 4. TpeboBaHus K
TepmocTabunuzaummn gatinka AMP 1 achcpekTbl MexaHU4eckux konebaHui.

Tema 8. OcobeHHOCTU n3mepeHust KoachcpuumeHToB camooudhysnm n BpeMeH penakcauum B
MHoOrodpasHbIX CUCTEMaX.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. OcobeHHOCTN N3MEPEHNS KOIPPMLMEHTOB caMoanddoy3nmn 1 BpEMEH penakcaLmnm B CNOXHbIX
cucTeMax, xapakTepusyrowmxcs CnekTpamm BpeMeH penakcaumm n koapgpuumneHTos
camogudpdoysuu. 2. [1symepHoit AMP. 3. lNpencrtaeneHne gaHHbIX B BUAE ABYMepHbIX kapT T2 -T1,
Ds -T2, Ds -T1.

Tema 9. Cucrtembl TepMOCTaTUpPOBaHUA 0b6pas3uia.

Tema 10. MocTpoeHne 6noka hopmmpoBaHUA UMNYNbCHbIX NocnepoBarenbHocTen ans AMP Ha
6a3se NCcNoNb30BaHUSA IOrMYECKUX MUKPOCXEM MaJIOM N CpenHen CTerneHn MHTerpauum.

Tema 11. TpeboBaHMUs N NpUMepPbI BbIMOHEHUS NMPUEMHbIX YCTPOUCTB curHana AMP.
YCTHbI ONPOC , MPUMEpPHbIE BOMNPOCHI:

1. TpeboBaHUS 1 NPUMEpPBI BbINMOMHEHUS NPUEMHBIX YyCTponcTB curHana AMP. 2. MNpeobpasoBaHus
yacTtoTbl. MeToabl NpeobpasoBaHns 4acToThl. 3. PunbTpauma curHana Ha paguodactoTe. 4.
JInHeMHOCTb NPUEMHOro TpakTa.

Tema 12. TUNnN4YHblE NCTOYHUKWN CUCTEMATNUYECKUX OLUMOOK U HEKOPPEKTHOCTEN B paboTte
npoctenwmnx SMP npubopos.

ONCKycCcuns , NpuMepHble BOMpoChI:

1. BAnsiHne HeHacTPONKN Pe30HAHCHbIX YCNOBUIA. 2. BNnsiHMe HeHacTPOnMky paamo4acTOTHbIX
NMMNYNbCOB Ha N3MEPEHNs B pasHblX MMMYNbCHbIX MOCNEen0BaTENbHOCTSX.

Tema 13. Bo3pencreue Ha CNMHOBYIO CUCTEMY (PNYKTYyUpYlOLLEero MarHUTHOro nons. Bpems
Koppensauuu.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

1. MoHsiTMe BpeMeHu koppensaumn. 2. MoHsTMe cnekTpanbHoi NnoTHocTy. 3. B yem coctonTt
NPUHLMNMANbHOE OTAIMYME B 3aNUCK BbipaXeHUid anst cnMHOCNUHOBOM 1 CMIUH-PELETOYHOM
penakcauun. 4. MocTponT 1 6GbACHUTb TUMUYHBbIE 3aBUCUMOCTU BPEMEH penakcauum ot
TemMneparypbl.

Tema 14. BpeMsi cnMMH-CNMMHOBOW penakcauumn u pacnpegneneHne BpeMeH Koppensiuum.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

1. NoHATMS pacnpeneneHns BpemeH Koppensaumn. 2. Bugel pacnpenenenus. 3. BnsaHue
pacnpeneneHns BpeMeH Koppenaunm Ha nosefeHne cpefHx CKOpocTern penakcaunm.

Tema 15. AHM3OTpONHOE MONEKYynsipHOe ABUXeHue.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

1. PacnpeneneHue BpeMeH KOppensummn ans cnyyas aHu3oTPOMHOro Tuna BpalwartenbHoro
LOBUXEHWS. 2. DeKTbl 0AHOPOAHOrO pacrnpeneneHnst BpeMeH Koppensumm B goopme
penakcauuoHHbIX 3aTyxaHuii. 3. SgochekTbl 0AHOPOAHOIO pacnpeneneHmnst BpeMeH Koppensumm B
TemMnepaTypHbIX 3aBUCUMOCTSIX BPEMEH penakcaLuu.

Tema 16. SlpepHas penakcauusi B MHOrodpa3aHbix cuctemMax ¢ o6MeHOM.
YCTHbI ONPOC , NPUMEpPHbIEe BOMPOCH!:

1. OcHoBHble TUMbl 06MeHa. 2. [ByxdhasHas cuctema ¢ ObICTPbIM, MPOMEXYTOYHLIM MEANEHHbIM
0OMeHOM: xapakTepHble NpuaHaku. 3. MNoHATMe pacnpeneneHns BpeMeH XU3Hu B coasax.

Tema 17. SlpepHas penakcaumsa B cucteMax ¢ ga3oBbiM paccnoeHuem.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. Tunbl cha30BbIx Nepexonos. 2. MNpuynHbl pa3nuyns Bo BpeEMEHax penakcaunm ans pasHbix gasax.
3. OCHOBHblE NPU3HAKN CUCTEM C (DA30BbLIMY NPEBPALLEHNSAMUN MO AAHHBIM TEMNEPATYPHbIX
3aBUCUMOCTEN BPEMEH penakcaumm.

Tema 18. Camoauchpysusi B MHOrodgpasHbIx CUCTEMAX.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:
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1. MoHaTne cnekTpa koadhpuumneHToB camoandpdoysnm. OCHOBHbIE NPUYUHBIL. 2. Dopma
ANJPY3NOHHOIO 3aTyxaHnsa 1 ee 3aBMCUMOCTb OT BPEMEHHbIX NapamMeTpoB UMIMYNbCHOM
nocnenosartenbHOCTU. 3. CBA3b OOPMbl AMGAY3NOHHbBIX 3aTyXaHWi C NpoLecamun aepHomn
penakcauum.

Tema 19. Camoaudpcpy3susi B pacteopax nonMmepos.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. CywecTsylowme TeopeTmyeckme noaxonpl kK camoandgodoysumn nonmepos. Mogens pentaumn. 2.
OcHoBHble NpeackasaHnsa TeopUn K BUOY KOHUEHTPAUWOHHbBIX M MONIEKYNSIPHO-MACCOBbIX
3aBMCMMOCTEN KOahpnLMEeTOB camoandpdpysnn. 3. AkcnepuMeHTanbHble pe3ynbTaTbl, 0COOEHHOCTH,
y4YeT nokanbHOW NOABUXHOCTU.

Tema 20. Ocob6eHHOCTU dhopMbl NP PY3NOHHOTO 3aTyXxaHUs B pacniaBax U pacTBopax
3auenneHHbIX NOTIMMEepoB.

YCTHbIi ONMPOC , MPUMEPHbIE BOMPOCHI:

1. ®dopma onddpy3noHHOro 3atyxaHusi MakpoMOneKkyn rnpu HanMymm n OTCYTCTBMM pacrnpeneneHus
MO MONEKYNSAPHbIM Maccam. 2. 3aBUCUMOCTb (POPMbl ANPPY3NOHHOrO 3aTyxaHNs OT BPEMEHN
andpdpysun. 3. KoHuenums onHaMmnyeckmx Knactepos: apryMeHTbl 3a U NpoTuB.

Tema 21. Camoaundpdpy3us B pacTsopax AeHOpuUMepoB.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. OcobeHHOCTN CTpoeHMs aeHapumMepoB. 2. OCHOBHOE OTINYME OT KOHCPOpPMaLMKM raccoBOro
knyoka. 3. OCHOBHblE OTINYMS B KOHLEHTPALMOHHbBIX 1 MONEKYNSIPHO-MACCOBbIX 3aBUCMMOCTSX
KO3dhpuLUMEHTOB camoandpdpysnm 0eHOpUMEPOB OT TakoBbIX A5 TMOKOLEMNHbIX MONMMEPOB.

Tema 22. Camoaunddpoy3ust B rensix MaKpoMoneKkyn.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

1. MNpuU3HaKkn TpEXMEpPHOIn CETKM B AaHHbIX N0 camoamdgpdpysum. 2. Cnocobbl onpeaeneHunst 3onb-refb
coctaBa metogoM AMP ans reneobpasyowmx cuctem. 3. YCnosusi peructpaumm KoapmumneHToB
camoanddoy3nm CerMeHToB NnonMMepHoi uenu metonom MM ¢ MNynbCHBLIM rpaaneHToM
MarHWTHOro nons. Ycnosus.

Tema 23. Camopudchpysusi B cuctemax ¢ orpaHU4YeHUsIMn
YCTHbI ONPOC , NPUMEpPHbIE BONPOCHI:

1. Mpu3Hakn orpaHnyeHHon camoandyaun. 2. 3aBUCMMOCTb CPedHero KoapguuneHta
camoanddpy3um oT BpeMeHn g dy3nmn B KOPOTKOBPEMEHHOM, OJIMHHOBPEMEHHOM U
NPOMEXYTOYHOM pexmmax. 3. OCHOBHble METOAMYECKME NOAX0Obl, MPUMEHSEMbIE NPU UCCNef0BaHUN
caMmoandodpy3nnm MoneKkyn B NOPUCTbIX CUCTEMAX.

Tema 24. 'paaneHT MarHUTHOro nNons Kak ocHosa AMP ToMmorpacoum.
YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

1. 'panmeHT MarHMTHOro nons Kak Kno4YeBoe yCnoBme NPoCTPaHCTBEHHOro paspeleHus B AMP
(AprymeHtaums). 2. loctomHctea HepgoctaTkn AMP Tomorpadmn Ha ocHose nokanbHoro AMP. 3.
Tvnbl rpagveHTHbIX KaTywek, NPUMeHsIeMbIX A5 reHepauun rpaameHTa MmarHntHoro nons 8 AMP
TOMOrpadum.

Tema 25. OcHOBHbIe NpUHLUUMbI U aocTXeHnsa B AMP Tomorpacum
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. YacToTHOoe 1 hasoBoe koguposaHue curHana SAMP. 3. HeobxoouMmble 1 00CTATOYHbIE NPU3HAKK
CENeKTUBHbIX PaAM0YaCTOTHBIX UMMYNbCOB. 3. NPUHLMMBI 1 METOONKN KOHTPACTMPOBAHNS MO
BpemeHaM penakcauun. 4.KoHTpacTnposaHue no koapguumeHtam camogngodysuu.

Tema . UToroeasi popma KOHTpons
Tema . UTorosas doopma KOHTpons

MprMepHble BONPOCHI K 3a4eTy M 9K3aMEHY:
Bonpochl k 3a4eTy

1. OCHOBHble NpuHUKMnbI pernctpaunn curHana AMP. HenpepbieHbiin AMP.
2. IMnynbcHble MeToaunkun. Bpauwatowascs cuctema koopamHar.
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3. dopMmpoBaHMe BpallaroLencs cucteMbl KOopanHaT Paano4acToTHbIM NoneM. Paano4yactoTHbli
numnynbc. CurHanbl nocne MMMNynbCHOro Bo30yXAEHUS CAMHOBOW CUCTEMBI.

4. OCHOBHble 6510kM, HEOOX0AUMbIE NS BO3OYXAeHMS 1 pernctpaumm curHana AMP.
5. TpeboBaHus K napameTpam nepepatymka SAMP.

6. TpeboBaHusa k napameTpam npuemHuka AMP.

7. OetektmnpoBaHue curHana AMP. OCHOBHble TWMbl OETEKTOPOB.

8. AMNANTYOHbIA OEeTEeKTOp 1 OEeTEKTOp CpefHuX 3HavYeHuin. MNvkoBblin getekTop. ioeanbHbin
amMnnnTyoHbIA getekTop. BnvsHue n y4et wymMoBOro curHana Ha getekTupoBaHue.

9. CvHXPOHHbIA peTekTop. MNpenmylecTtsa n TpeboBaHms.

10. KBagpaTtypHblii netektop. Obnactb NPUMEHEHMS.

11. HasHayeHue n TpeboBaHns K cuctemam ooOpMUPOBAHNS MMMYNbCHBIX NOCNEA0BaTENbHOCTEN.
12. HasHaueHue n TpeboBaHms kK Gnokam MMNynbCHOrO rpaaneHTa MarHUTHOro Nons.

13. Cnctembl TepmocTaTnpoBaHms obpasua. TpeboBaHNa 1 TUMMYHbIE NOAXOAb! K peann3aumu.
14. OCHOBHble paanoOTEXHNYECKME INEMEHTbI. XapakTepUCTMK 1 06nacTn NPUMEHEHNS.

15. OCHOBHblE TUMbI I'IpOCTe|7ILUI/IX NOrn4eCcknx MNKpPOCxem. |_|pI/IHLI,V|I'IbI MOCTPOEHUA Ha MUKPOCXeMax
3ﬂeMeHTapHOVI NOrMKM CNO>XHbIX YCTpOVICTB.

16. OCHOBHblEe TWMbl NPOCTENLWNX aHANOroBbIX MUKPOCXEM. MNPUHLMMBI MOCTPOEHMNS CXEM
NPEUN3NOHHbIX YCUNUTENEN.

17. MocTpoeHne 6noka hopMUpoBaHUS UMMYNbCHBIX NocnenosatensHocTen ons AMP Ha 6ase
MCMONb30BaHNS NOrMYECKMX MUKPOCXEM MANO 1 CpenHeh CTENEHN MHTErpaumm.

18. ®opmupoBaHve bnoka paanmod4actToTHOro curHana. MpuHumnbl OpPMMPOBaHNS U KOHTPONS
dasbl.

19. TpeboBaHWs 1 NpUMepPbI BbINONHEHNS MPUEMHBIX YCTpoicTB curHana SMP. MNpeobpazoBaHus
4acToThl.

20. MeToabl npeobpasoBaHms YacToTbl. PunbTpaums curHana Ha pagmoya-ctote. JIMHenHocTb
NPUeMHOro Tpakra.

21. TUNNYHbIE NCTOYHMKM CMCTEMATNYECKMX OWMOOK N HEKOPPEKTHOCTEN B paboTe NpocTenmx
AMP npnbopos. MeToabl UX yCTPaHEHMS 1 yyeTa.

22. MpuHumnbl ynpaenexus pabotoit AMP npubopa. MNpumeHeHns ynpaensiowmx dBM.

23. Vicnonb3oBaHne 9BM nns TecTMpoBaHns 1 HAcCTpokn npnbopa. ABTo-mMatnsaums
SKCnepuMeHTa.

Bonpocbl kK 3a4eTy opreHTUpoBaHbl Ha NpoBepky komneTteHuuin OK-1 (cnocobHOCTbIO MCNONb30BaTh
B MO3HABaTENbHOM 1 NPOGECCMOHANbHOW AessTeENbHOCTM 6a30Bble 3HaHMS B 061acT MaTeMaTuku 1
ecTecTBeHHbIX Hayk), MK-10 (cnocobHOCTbIO NOHMMATb 1 U3naratb NoayyYaemMyto MHopMaLmo 1
npencTaBnsTb pe3ynbtatbl domanyecknx nccnenosaxuii), NK-3 (cnocobHOCTbIO 3KCMNyaTMpoBaTh
COBPEMEHHYI0 domamnyeckyto annapartypy 1 obopynosaHue), a Takxe MK-5 (cnocobHOCTbio
NPUMEHsTb Ha NpakTrke 6a3oBble 06LWEenpPogECCOHANbHBIE 3HAHWS TEOPUN 1 METOL0B
JoU3NYECKIMX UCCNenoBaHunin (B COOTBETCTBMM ¢ Npodomnem noarotoekun)) n MK-6 (cnocobHoCcTbio
NoNMb30BaTbCs COBPEMEHHbIMM METOAAMU 06paboTkn, aHanM3a n cuHTe3a or3n4ecKon
NHdpopmauum (B COOTBETCTBUM C NPOPUIeEM NoaroToBKM))

OK3aMeHaLUVOoHHble buneThl:
BuneT 1

1. MNoHATME BpeMmeHun koppenaumn. CnekTpanbHas nAI0THOCTb HA HYNeBOW, PE30HAHCHOW U ABONHOW
pe30HaHCHOM YacToTax..

2. OCHOBHble TeopeTMyeckre Noaxobl, MCronb3yemble Npu aHanmae cuctem ¢ obmeHoMm. Mx aHanms
1 BbIBObI.

Bunet 2

1. OgHOpOOHOE N HEOHOPOHOE pacnpeaeneHnst BpeMeH koppensuuun. MpuMepsl, CBA3b C TUMOM
MONIEKYNSAPHOIO ABUXEHUS.

2. 3aBUCMMOCTUN KO3GMULUMEHTOB CaMOany3nmn 0T MONEKYNSPHON MacChbl MONEKYN U
MakpoMmornekyn

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 682114 5AE
CtpaHnua 16 n3 21. 111 yHlf[

S OEMALIGH



Mporpamma gucumnnunHbl "MarHMTHO-pe30HaHCHbIE MeToAbI: oM3nyeckune npuHumnsl u npunoxeHnsa”; 011200.62 duauka; OOLEHT, K.H.
CaeunHkos A.B. , 3aBemytowwuin kachenpon, a.H. (npodpeccop) Ckupaa B. 1.

Bunet 3
1. [aMuUnbTOHWAH AMN-4Mn B3auMOOENCTBUSA AN aHU30TPOMHOrO TUna ABUXEHUS.

2. PenakcaumoHHas oyHKUUSI 0N aHU30TPOMHOro TNa ABUXEHWS U 0OHOPOOHOMO
pacnpeneneHns BpeMeH KoppensiLmu.

Bunet 4

1. Tunbl cuctemM ¢ obMeHoM: 0OMeH YacToTaMmn pe3oHaHca, 0OMeH BpeMeHaMm Koppensunm,
MOJNEKYNSAPHBI 0OMEH, NPOTOHHBI 0OMEH, N30TOMHbIA 0OMEH.

2. [aMunbTOHMAH gun-gun B3anmMoaencTens. Bropo MOMEHT
Bunet 5

1. OcobeHHOCTM NPOosSBEHMS (0A30BOro Nepexona Ha TeMnepaTypHbIX U KOHLEHTPALMOHHBIX
3aBUCUMOCTSX BPEMEH penakcaumm.

2. OcobeHHOCTM OOPM peNakCaunoHHbIX 3aTyxaHnii B CUCTEMaxX C 0a30BbIMY NPEBPALLEHVSMMN U
METOAMKN X NAEHTUdMKALINNA.

Bunet 6

1. CnekTpbl KO3 PUUNEHTOB caMoandY3UN 1 MOPOXAAIOWNE NPUYMHDI.

2. KoHTpacTtupoBaHme n3obpaxeHuin No BpeMeHam penakcaumm, KoagguumneHTam camoandgoyaun.
bunet 7

1. Camoondocpy3ns B pactBopax 1 pacnnasax rmbkoLenHbX MONUMEPOB.

2. Knaccuyeckune nmnynbCHble nocnenosartenbHOCTH, npuMmeHsemble B AMP tomorpadgoumn

Bunet 8

1. Camoanpdoysns B rensix MakpoMonekyn.

2. NlokanbHbin AMP. MeToabl BOCCTAHOBNEHNS MO NPOEKLNSM.

Bunet 9
1. OCHOBHblE pexumbl camoangdysnn B CUCTEMax C OrpaHNyYeHNsIMN.

2. Mpobnema BHyTPEHHWX FPaANEHTOB MarHUTHOMO NONst B HEOAHOPOAHbIX cpeaax. ObmeH
ras-XuaKoCTb B CUCTEMAX C YaCTUYHbIM 3aMONHEHNEM MOPUCTOro NPOCTPAHCTBA.

Bunet 10

1. OBMeHHbIe NPOLECCH B CUCTEMAX C HACTMYHbIM 3aMOIHEHMEM MOPUCTOrO NPOCTPAHCTBA
dononaom.

2. KprnoandpdysunonopomeTtpus.

Bunet 11

1. OcobeHHOCTN NOCTPOEHUS N306paxeHnii. MetToabl YyBCTBUTENBHOW MNIOCKOCTU, NTMHUN, TOYKM.
2. Camoondbdoysns B pacteopax 1 pacnnasax NoiMMepoB CBEPXBbLICOKON MONEKYNSPHON Macchbl.
Bunet 12

1. CenekTMBHbIN pagnoyacToTHbIA MMNYnbC. HeobxoanMble 1 0OCTATOYHbIE MPU3HAKM.

2. dopMynmMpoBka CKENNMHIOBOro noaxona Ans onncaHns KOHLEHTPALMOHHbIX U

MONEKYNSAPHO-MACCOBbIX 3aBUCMMOCTEN KO3CO(UUNEHTOB Camoandddy3nn rubkoLenHbIX
MakpOoMOneKyn.

Bunet 13
1. HactotHas v goasosas kogmposka B AMP tomorpacum

2. OcobeHHOCTM hOPMbI penakcauMoHHbIX 3aTyxaHuii B yCNOBUSIX pacnpeneneHnst BpeMeH
Koppensiumn. dopma penakcaumoHHOro 3aTyxaHus ons TBepLoro Tena.

Bonpocbl Kk 3k3aMeHy opreHTMpoBaHbl Ha NpoBepky komneteHumii OK-1 (cnocobHoCTbIo
MCNoNb30BaTh B NO3HABATE/bHOM M NPOGECCNOHaNbHON AesTENbHOCTN 6a30Bble 3HAHUS B 0bnacTu
MaTemMaTuKn 1 ecTecTBeHHbIX Hayk), NK-1 (cnocobHocTbio ncnonb3oBaTh 6a3oBble TEOPETMYECKME
3HaHWS ONs peleHns npodeccroHanbHblx 3aaad), MNMK-2 (cnocobHOCTbIO MPUMEHSTb Ha NPakTUKe
6a3oBble NpodpeccroHanbHble HaBblki) 1 MK-6 (cnocobHOCTLIO NONb30BATLCS COBPEMEHHBIMM
mMeTonamu 0b6paboTkm, aHanM3a u cuHTe3a Pn3nyYeckor nHgopmaumm (B COOTBETCTBUM C MPOOUIEM
noaroToBKM))
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7.1. OcHoBHas nuTeparypa:

1. OCHOBbI KB2HTOBOW TEOPUN SOEPHOr0 MarHUTHOrO pe3oHaHca : MoHorpadums / H. A. Ceprees, L.
C. PsbywkuH. - M. : Jloroc, 2013. - 272 c. - ISBN 978-5-98704-754-5

http://znanium.com/catalog.php?bookinfo=469025

2.MeaunumHckas n buonornyeckas gouauka: y4ebHmk / Pemunzos A.H. - 4-e nsg., ncnp. n nepepad.
2013. - 648 c.

http://www.studmedlib.ru/ru/book/ISBN9785970424841 .html

3.5 0epHbli MarHUTHbIA PEe30HaHC B HEOPraHNY4eCcKom 1 KOOPAMHALUMOHHOW XuMumn. PacTBopbl 1

xwnpgkoctn / depotoB M.A. - 2010. - ISBN: 978-5-9221-1202-4. - 384 cTp. - IapatenbcTBo
"duramaTint". SNeKTPOHHO-bMbnnoTeyHas cuctema.

http://e.lanbook.com/books/element.php?pl1_id=2151

7.2. lononHuTenbHasa nureparypa:

1.TeopeTtunyeckas gouauka : y4ed. nocobve ons cTyoeHToB doua. cneumanbHocTein yH-ToB : B 10 1./ J1.
L. Nanpay, E. M. JIncpwmu ; non pea. /1. M. NMutaesckoro .? M. : DU3MATIINT, 2003-. T. 3:
KBaHTOBas MexaHuka (HepenaTusmcTckas Teopus) .? 5-e naa., crep. ? 2004 .7 800 c.

2. lekuun no marHetnsmy / boposuk E.C., Epemenko B.B., MunbHep A.C. - I3paHne 3-e
nepepaboTaHHoe n gononHeHHoe. - 2005. ISBN: 5-9221-0577-9. - 512 cTp. -
http://e.lanbook.com/view/book/2118/ - N3patenbcTBo "duamatnnt". SnekTpoHHO-bMbnnoTeyHas
cucrtema.

7.3. UHTEepHeT-pecypcChbl:

1. Basic NMR Concepts -
http://www2.chemistry.msu.edu/facilities/nmr/handouts/DH%20NMR%20Basics.pdf

10. Maknakos A.W., Ckupga B.4., ®atkynnmH H.®. Camoandcy3ns B pacteopax 1 pacnnasax
nonumepos, NapnarenbctBo KasaHckoro yHusepcuteta. 1987. - 224 c. -
http://books.by2by.ru/infusions/pro_download_panel/download.php?did=2302257

11. A0EPHbBI MATHUTHbBIN PE3OHAHC C MMY/TbCHBIM FPAOVEHTOM MATHUTHOIO
Nnosn4d B MCCNEOOBAHUAX CTPYKTYPbI N ONDDY3VUOHHOIO TPAHCIIOPTA B
NOJIMMEPHbIX MEMBPAHAX, B.W. Bonkos, *B.[0. Cknpaa, *E.H. Bacuna, **C.®.Tumawes, 5.B.
Muyegnuwsunu - http://www.chem.msu.ru/rus/journals/membranes/2/st1_text.htm

12. Diffusion NMR, User Manual, Bruker BioSpin, This manual was written by Klaus Zick This manual
was edited by Stanley J. Niles ? December 2, 2009: Bruker Biospin GmbH Rheinstetten, Germany
P/N: H9153 DWG-Nr.: 14530083 - http://www.rit.edu/cos/scms/pdf/500MHz-NMR/diffusion-manual.pdf

2. Basics of NMR spectroscopy, Prof. Klaus Ruhland - )
http://www.physik.uni-augsburg.de/cpm/ruhland_NMR-Skript_Englisch.pdf

3. Basic Principles of NMR -
http://www.springer.com/cda/content/document/cda_downloaddocument/9780387243672-c1.pdf,
http://depts.washington.edu/eooptic/linkfiles/The_Basics_of NMR.doc

4. NMR Relaxation. Phenomenology and Experimental Considerations. Review of First-Order Rate
Kinetics - https://wasatch.biochem.utah.edu/nmr/NMR%20Relaxation%20Basics.pdf

5. Relaxation in NMR -

http://www tifr.res.in/~NMR/workshops/ws_nmr_09/tjandra/TIFR_corr_function.pdf

6. Fundamentals of NMR (Chapter 1) THOMAS L. JAMES (Department of Pharmaceutical
Chemistry, University of California, San Francisco, CA 94143-0446 U.S.A.) -
http://www.ias.ac.in/initiat/sci_ed/resources/chemistry/James.T.pdf
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7. LABORATORY TECHNIQUES TO CHARACTERIZE NMR DIFFUSION IN CARBONATES, James
Funk, Shameem Siddiqui, Mohammed BaTaweel, and Sultan Al-Fageer -
http://www.scaweb.org/assets/papers/2000_papers/SCA2000-03.pdf

8. ?Generation and Application of Intensive Pulsed Field Gradients for Diffusion Generation and
Application of Intensive Pulsed Field Gradients for Diffusion Studies in Nanoporous MaterialsStudies
in Nanoporous Materials?, Frank Stallmach, University of Leipzig -
http://www.uni-leipzig.de/~gfp/sites/default/files/5-research/germ_stallmach_2012_handout_2.pdf

9. Solution Dynamics and Self-OrganizationProfessor, William S. Price -
http://www.uni-leipzig.de/diffusion/powerpoint_presentations/pdf/price.pdf

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHne gucumnnnHbl "MarHUTHO-pe30HaHCHbIE MeTOAbl: PU3NYECKNE NPUHLNMBI U NPUNOXEHNS"
npegnonaraeT NCNONMb30BaHNE Cneayowwero MaTepranbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN YyNpaBneHns, OCHalWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobor Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnaekTaums
MyNbTUMEOMNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/IOYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOHaNbHbIA KOMMbIOTEP
(C TexHUYecknMmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGECHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLUEHHbIM paboynm MecToM npenonasatens. NpenonasaTenb MMeET BO3MOXHOCTb NErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLUMN, NPaKTU4eckmne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUbl ayAMTOPHON Harpy3km
oby4varowmxcs B yoobHON 1 AOCTYNHOW ONst HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupoKOrnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOrpaMMHoe obecneyeHue.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponssefeHns KpynHENWmnxX POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONEann, CAOBapy U CNPaBOYHNKN,
3aKkoHo4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CrieunanbHble Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMmble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYyET
BceM TpeboBaHMsaM pefepanbHbIX roCyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-MeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOywwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepruoanyeckmnx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbctBa "JlaHb" obecneymBaeT JOCTYN K HAy4YHOW, y4ebHON nuTtepaTtype N Hay4HbIM
nepuoan4yecknm n3oaHnsam no MakCManbHOMY KONMMYECTBY NPOoUbHbIX HanpasneHui ¢
cobnoneHneM BCeX aBTOPCKMX N CMEXHbIX Npas.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI NMTepaTtype no OCHOBHLIM AMCLMNINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsiet By3y Hanbonee nomHble
KOMMAeKTbl HEOBX0AMMO NNTEPaTypPbl B COOTBETCTBUN C TPEOOBAHMSIMI rOCYLAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

AMP cnektpometp-andpdoysometp. AMP cnektpomeTp Xpomartek NpoToH-20M.
CneumannsnpoBaHHbIi MUHUTOMOrpadg AMP.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO v y4ebHbIM nnaHoM no
HanpasneHnto 011200.62 "duanka" n Nnpopunto NOAroTOBKN HE NPeayCMOTPEHO .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaunoHHbii Homep 682114
Crpanunua 20 n3 21.

o



Mporpamma ancumnavHbl "MarHMTHO-pe3oHaHCHbIe MeToabl: husmyeckme npuHUMnbl 1 npunoxeHns"; 011200.62 Pusmka; AOLEHT, K.H.

CaeunHkos A.B. , 3aBemytowwuin kachenpon, a.H. (npodpeccop) Ckupaa B. 1.

ABTOpP(bI):
Ckuppga B.0.

CasuHkoB A.B.

PeueH3eHT(bl):
Knoykos B.B.
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