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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.

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 1 yacbl
Pasgen ayauTopHou paboTbl,
Henens MX TPYAOEeMKOCTb Texkviive dopMbl
V| e CeMeCTougors o taomy e e?
i nem""I'Ipaxmqecmeﬂaﬁoparopuble
3aHATUA pa60TbI

Tema 1. BeegeHve B Hunckyccusa
1. npuHumnsl AMP. / 1 2 0 0

Tema 2. imnynbCHble

nocnenoBarefibHOCTH
2. [AMP n nx npumeHeHwve. | 7 2-3 4 4 0 Huckyccus

OcHOBHble H6MOKM

cnektpomeTpa AMP

Tema 3.

HetekTnposaHus 5
3. [curvana AMP 7 4-5 4 4 0 YCTHbI onpoc

(NPUHUMNBI W TUMBI

[eTeKTopoB).
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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.

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")'g;m;“b'/ CeMecTpl.oyectpa (B yacax) KOHTpOnsi
Nekumu MpakTnyecknellaboparopHbie
3aHATUSA pabotbi
Tema 4. HazHa4veHuve un
TpGﬁOBaHI/IFI K Cuctemam
opMNpOBaHUS YCTHbIN onpoc

4. P

MMNYNbCHbIX 7 6 2 4 0

nocnenoBaTenbHOCTEN.

Tema 5. OcHOBHble

MEeTOoOUNKN N3MepeHn4 YCTHbIN onpoc

5. |BpemMeH CrnnH-CrnMHOBOW 7 7-8 4 4 0

N CMNH-PEeLIEeTOYHON

penakcaumu.

Tema 6. YCTHbIN onpoc
6. Camoaudhdpyams. 7 9-10 4 4 0

Tema 7. HasHaueHue un
TpeboBaHus K 6nokam

7. [MMnynbcHOro 7 11 2 2 0 Huckyccus
rpagueHTa MarHUTHOro
rnons.
Tema 8. OcobeHHOCTH
n3mMepeHmns Cont
ponbHas
8. KoadppurLUneHTOB v 19-13 4 4 0 badora

camoangodysnm n
BPEeMeH penakcauun B
CJIOXHbIX cUCTEMaXx.

Tema 9. Cucrtemsl
9. [TepmocTaTnpoBaHmns 7 14-15 4 4 0
obpasua.

Tema 10. lNocTpoeHune
6noka popmMmpoBaHus
UMMYNbCHbIX
nocnenoBaTenbHOCTEN
10.|ons AMP Ha 6ase 7 16 2 2 0
NCNoNb30BaHUA
NOrNYeCKnX MUKPOCXeEM
manon un cpenHemn
CTEMNeHN NHTerpauunm.

Tema 11. TpeboBaHus u
npuMepbl BbINMOSTHEHMUS
NPUEMHbIX YCTPONCTB
curHana AMP.

Tema 12. TunuyHblie
NCTOYHMKM
cMCTEMATNYECKMX
12.|owmnbok un 7 18 2 2 0 Hunckyccus
HEKOPPEKTHOCTE B
paboTe npocTenwmx
AMP npnbopos.

YCTHbIN onpoc

11 YCTHbIN onpoc

KETPOHHBH
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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.

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.
AHunsoTponHoe YCTHbIN onpoc

15 MonekynsipHoe 8 3 2 4 0

OBUXeEHVe.

Tema 16. SoepHas
penakcauus B
MHOrogpasHbIx cuctemax
c obMeHOM

Tema 17. SoepHas
17. gecgzggi:mﬂ B cuctemax| g 5 5 0 0 YCTHbIN onpoc
paccroeHuem.

Tema 18.
Camogudhgpysms B YCTHbIN onpoc

18. MHOrogpasHbIxX 8 6 2 4 0

cucTemax.

Tema 19. KoHTponbHas
19.|Camoamncpcpy3us B 8 7 2 0 0 paboTta
pacTBopax nonMMepos.
Tema 20. OcobeHHOCTH
doopMbl
ANPGY3NOHHOTo
20.|3atyxaHuna B pacnnasax 8 8 2 4 0
1 pacTBopax
3auenneHHbIX
NoNMMEpPOB.

Tema 21.
Camogudhapysms B YCTHbIN onpoc

21'paCTBoan 8 9 2 0 0

neHOpVMepoB.

Tema 22.

22.|Camoancppysus B 8 10 2 2 0

rensx MaKkpoMoneKkyn

Tema 28.

Camooudhpysms B YCTHbIN onpoc
23. cucTemax ¢ 8 R 2 4 0
orpaHnyYeHnsMn

0 Hunckyccusa

YCTHbIN onpoc

16. YCTHbIN onpoc

YCTHbIN onpoc

YCTHbIN onpoc
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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.

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

MarHMUTHOro nons Kak YCTHbIN onpoc
24. ocHoBa AMP 8 12 2 0 0

TOMOrpaguu.

Tema 25. OCHOBHble KOHTPONbHas

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

TOMOrpagouu

Tema . NToroeas v 0 0 0 3auer

doopma KOHTpoOns

Tema . Itorosas 8 0 0 0 Ok3ameH

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)):
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Mporpamma gucumnnunHbl "MarHMTHO-pe30HaHCHbIE MeToAbI: oM3nyeckune npuHumnsl u npunoxeHnsa”; 011200.62 duauka; OOLEHT, K.H.
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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 CNIOXHbIX 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. ApepHas penakcaumsi B MHOropasHbIx cuctemMax ¢ 06MeHoM
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)):
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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 MaKkpoMonekyn
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 CKaHMPOBaHUS, rpaanMeHTHoro axo. KoHTpactmpoBaHne nsobpaxeHuin No BpeMeHam
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)

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

Tema 1. BeeneHve B NOAroToBKa K

1. npuHumnsl AMP. / 1 aunckyccun 2 Anckycen
Tema 2. IMnynbCHble
nocnenoBaTeibHOCTU

2. [ IMP n nx npumeHeHwue. 7 2-3 za'glr(oggaﬁa 5 2 Anckyccus
OcHoBHble 6noku y
cnektpomeTpa AMP
Tema 3.
JeTtekTnposaHns

3. |curHana SAMP 7 4-5 nngrgthosoKrell '; c 2 YCTHbI ONpPOC
(MpVHUMAbI U TUNbI y y onpocy
NEeTEKTOpPOB).
Tema 4. HazHa4veHune un
TpeboBaHMs K cucteMam
hopmmnpoBaHns noaroTtoBka K o

4. NMMYNbCHbIX / 6 YCTHOMY onpocy 2 yCTHBIN Ofpoc
nocnenoBaTtenbHOCTEN.
Tema 5. OcHoBHble
METOONKN N3MEPEHUS

5. [BpeMeH CnnH-CNMHOBOM 7 7-8 nngrgh;OBoKr? I:)c 4 YCTHbI ONpPOC
N CMVH-PEeLeTo4HOM y y onpocy
penakcauum.
Tema 6 noaroToska K -

. ' 7 -1

6 Camogudhgoysus. 9-10 YCTHOMY OMnpocy 6 YCTHBIN ONpoc
Tema 7. HasHauyeHvne n
TpeboBaHMs K 6nokam

7. [MMMYyNbCHOrO 7 11 Eﬁg;oggaﬁa K 4 aunckyccus
rpagueHTa MarHMTHOro y
nons.
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 8. OcobeHHOCTH
N3MepeHns
KoadhpuumeHToB roaroroeka K KOHTPONbHas
8. 7 12-13 |KOHTPONbHOM 6
camoanddysnm un a6oTe paboTta
BPEMEH penakcauum B P
CNOXHbIX CUCTEMAX.
Tema 10. lNocTpoeHue
6noka oopMMpoBaHNS
NMMYNbCHbIX
nocnenosaTeibHOCTEN
10.|ans SAIMP Ha 6aze 7 16 I'Ig.TuHrgthOBoKrell I:)c 2 YCTHbIA ONPOC
NCMNoNb30BaHUA y y onpocy
NIOrNYECKNX MUKPOCXEM
Manown un cpenHen
CTENEHN MHTerpaumn.
Tema 11. TpeboBaHus un
nNpUMepbl BbINOMHEHUS noaroToska K o
11. -
NPUEMHbIX YCTPONCTB / 17 YCTHOMY Onpocy 2 YCTHBIN OMpoC
curHana SMP.
Tema 12. TunuyHble
NCTOYHUKN
CUcTeMaTnyeckmnx
12.lownbok un 7 18 Eﬁg;ogga';a K 4 LOVCKyCCuS
HEKOPPEKTHOCTEN B y
paboTe NpocTenwmnx
AMP npunbopos.
Tema 13. Bosgeinctene
Ha CNUHOBYIK CUCTEMY
13.|cbnykTympytowero 8 1 za'glr(ogga';a 5 4 ANCKyccus
MarHMTHOro Nons. y
Bpemsa koppensauun.
Tema 14. Bpewms
CMNUH-CMMHOBOW
14.|penakcaumn u 8 2 nngrg;OBoKr? I:)c 2 YCTHbIA ONpoC
pacnpeneneHue BpemeH y y onpocy
Koppensunn.
Tema 15.
AHN30TPOMNHOE NoAroToBKa K o
15.
5 MONEeKynspHoe 8 3 YCTHOMY Onpocy 4 ycTHEI onpoc
OBUXEHME.
Tema 16. AnepHas
enakcauus B noaroToBka K o
16.P 4 4 THbI On
6 MHOrogoasHbIX cuctemax 8 YCTHOMY OMnpocy ye onpoc
c obMeHOM
Tema 17. AnepHas
enakcauus B cucremax NnoAroToBka K -
17.]P
C (ba30BbiM 8 5 yCTHOMY ornpocy 2 yCTHBI onpoc
pacCcnoeHnem.
Tema 18.
Camoangaoysns B noaroToBka K o
18.
8 MHOrogpa3sHbIx 8 6 YCTHOMY OMnpocy 2 yCTHBI onpoc
cuctemax.
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Buabl
N dDopMbl KOHTPONSA
Pasgen Hepens | camocTositenbHON [TpyAoOeMKOCTb ’
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) caMOCTa%’gTeb':bHo"'
CTYL,EHTOB P
Tema 19. NoAroToBka K
19.|Camogudocpysus B 8 7  |KOHTPONbHOM 4 KZ%LEZ”bHaH
pacTBopax NnonMMepos. pabote P
Tema 20. OcobeHHOCTH
doopmbl
AndpdPy3noHHOro
20.|3aTtyxaHua B pacnnasax 8 8 I'Ig.TuHrgthOBoKrell 'é c 4 YCTHbI ONpoC
N pacTBopax y y onpocy
3auennieHHbIX
NOIMEpPOB.
Tema 21.
Camoangaoysns B noaroToska K o
21'paCTBOan 8 9 YCTHOMY ONPOCY 4 YCTHbI ONpocC
JEeHOPUMEPOB.
Tema 22. noaroToska K
22.|Camoaundppysns B 8 10 CTHOMY OMDOC 4 YCTHBbIA Onpoc
rensix MaKkpomornekyn y y onpocy
Tema 23.
Camoangaoysns B noaroToska K -
23. cucrtemax c 8 1 YCTHOMY Onpocy 4 yCTHBIN Ofpoc
orpaHu4yeHnsMun
Tema 24. ['pagneHT
MarHWTHOro Nons Kak noaroToska K o
24. ocHosa AMP 8 12 YCTHOMY Onpocy 4 yCTHBI Onpoc
TOMOrpagoun.
Tema 25. OcHoBHble
25, [TPUHLIATIE 1 8 | 13-14 Egﬂogﬁ:ﬁ; 8 KOHTPONBHAA
‘lmocTmxeHns B AMP a6 02 o paboTta
TOMOrpaguu P
Wtoro 86

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

OcHOBHbIMK doopMamu 06y4YEHUS ABNSIOTCS NEKLNW, NPAKTUYECKME 3aHATUS U CAMOCTOSITENbHAS
paboTa CTyAeHTOB (MHAMBMAYaNnbHAaA paboTa CTyAEHTOB B YCNOBMAX OOCTYMHOCTM KOHCYNbTAUWiA C
npenogasarenem).

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BeegeHue B npuHuunbl AMP.
ANCKYCCUS , MpUMEepHbIE BOMPOCHI:

1. OcHoBHble B npuHumnbl AMP. 2. Knaccunyeckoe npencrasnenue. 3. ViMnynbcHoe Bo36yxaeHne
CMUHOBOW cucTeMmbl. 4. JlabopaTopHas 1 Bpawatowascs cuctemMbl koopamHar. 5. MoHsTus BpemeH
CMNWH-CMNHOBOW N CMNH-PELEeTOYHON penakcaumm

Tema 2. UMnynbcHble nocnepoBatenbHocTM SMP 1 nx npuMmeHeHue. OcHOBHbIe 6110KM
cnektpometpa AMP

LMCKYCCUS , NPUMEPHbIE BOMPOCHI:

PerunctpaumnoHHbii Homep 697217 3AEK
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1. CurHanbl nocne nMMynbCHOro Bo3byXOeHNs CNMHOBOW CUCTEMbI. 2. BBEOEHNE B TEOPUIO OTKNIMKA.
3. OcHoBHble 6510kK, Heobx0aUMbIE Anst BO3OYXaeHWsa 1 pernctpaumm curHana AMP. TpebosaHus K
HUM. 4. [Nepenartyuk, NPUEMHMK, OOPMMPOBATENb PAANOYHACTOTHBIX CUrHASOB.

Tema 3. OetektupoBaHus curHana AMP (npuHUMnbI U TUNbI O,eTEKTOPOB).
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

1. DetekTnposaHue curHana. 2. OCHOBHble TUMbl AeTeKTopoB. [Mpenmylectsa n HegocTatku. 3.
AMNNUTYOHBIN OeTEeKTOP U AeTEKTOP CpedHnxX 3HadeHun. 4. MNrukoeblin getekTop. 5. oeanbHbln
amMnAnTyoHbIA getekTop. 6. BnnsHrue n yyeT wyMoBOro curHana Ha getektnposaHue. 7. CUHXPOHHbIRA
netektop. MNpenmywecTsa n TpeboaHus. 8. KBagpatypHblii [ETEKTOP.

Tema 4. HasHaueHue 1 TpeboBaHus K cucteMam doOpMUPOBAHUST UMIMYJIbCHbIX
nocnenoBaTeNnbHOCTEMN.

YCTHbIi ONPOC , MPUMEPHbIE BOMPOCHI:

1. HasHaveHune n TpeboBaHUs K cuctemam PopMMPOBaAHUS MMMNYIbCHBIX NOCNEeAoBaTEIbHOCTEN. 2.
Curctembl oopMMpPOBaHNS hasbl PpaamovyacToTHbIX UMNybCoB. 3. Cuctembl 06paboTku
3KCnepunMeHTasbHbIX OaHHbIX.

Tema 5. OCHOBHble METOOUKM NU3MEPEHUSI BpeMeH CMUH-CMTUHOBOMW U CNMUH-PELLEeTOYHOWN
penakcauun.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. OCHOBHblE METOAVKN N3MEPEHNS BPEMEH CMUH-CMMHOBONW penakcauuun. 2. BnnsHmne
HeoOHOPOAHOrO ywnpeHus. 3. OCHOBHbIE METOONKN U3MEPEHNS BPEMEH CMUH-PELETOYHOM
penakcaummn. 4. CBs3b U3MepseMbIX NapaMmeTpoB C XapakTepUCTUKaMm MOSTIEKYNSAPHOIO ABUXEHUS.
Tema 6. Camoaundpcpysus.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

1. Camoaudpgoysmns (Ds). 2. AnepHblil MarHUTHbBIA PE30HAHC C MMMYNbCHBIM FPAaAUEHTOM MarHUTHOIO
nons Kak MeTo4 perncTpaumm TpaHCNSLUMOHHON NoABMXHOCTN Monekyn. 3. CpaBHUTENbHbIV aHanm3
METOAMK MOCTOSIHHOrO Y UMMYNbCHOMO rpagueHTa MarHUTHoro nons. AnnapartypHble orpaHuyeHmns. 4.
CnexTp koadhhmumeHToB camoandpdpyamm. Viamepsemblie xa-pakTepuctukim.

Tema 7. HasHauyeHue n TpGGOBaHVISI K 6nokam uMnynbCHOro rpagueHTa MarHUTHOro nosns.
ANCKYyCCWUA , NpUMEpPHblIe BOMPOCHI:

1. Tunbl rpagmneHTHbIX KaTywek. 2. TpeboBaHMs K NapaMeTpam UMMYNbCOB rpaaneHTa MarHUTHOro
nons. 3. MeToonkn n3mepeHns napamepoB MMMyNbCOB rpaaneHTa. 4. TpeboBaHus K
TepmocTabunusaumm gatinka AMP 1 achdpekTbl MexaHn4eckux konebaHui.

Tema 8. OcobeHHOCTM n3mepeHust KoachcpuumeHToB camoomudhysnm n BpeMeH penakcauum B
CNOXHbIX CUCTEMaX.

KOHTpoNbHas paboTta , NpUMepHbIE BONPOCHI:

1. OCcoB6eHHOCTN N3MEPEHUS KOIHMLMEHTOB CaMOANAAY3UN 1 BPEMEH penakcaunn B CNOXHbIX
cuUcTeMax, xapakTepusyloLWwnxcs cnekTpaMm BpeMEH penakcaumm n KoagpuumeHTos
camoandpapysun. 2. [isymepHbin AMP. 3. lNpeacrasneHve gaHHbIX B BUAE ABYMEPHbIX KapT T2 -T1,
Ds -T2, Ds -T1.

Tema 9. CucteMbl TepMocTaTMpOBaHUs obpa3ua.

Tema 10. MocTpoeHune 6noka chopmMmpoBaHUA UMNYNbCHbIX NocnenosarenbHocten ans AMP Ha
6a3e NCNoNb30BaHUA IOrMYECKUX MUKPOCXEM MaJion U CpenHen CTerneHn MHTerpaumu.

YCTHbIA ONPOC , MPMMEPHbIE BOMPOChHI:

1. MocTpoeHune 6noka hopMMpPoBaHNS MMNYNbCHBIX NocnenosaTtenbHocTen ans AMP Ha 6ase
MCMONb30BaHNS NOrMYECKMX MUKPOCXEM Manoil 1 cpelHel CTeneHn HTerpaumm. 2. dopmmpoBaHme
6noka paamno4acTtoTHoOro curHana. MNpuHumnel op-MUpPoBaHUS U KOHTPONs doasbl. 3. TpeboBaHus K
MMMyNbCHOMY nepenatymky. 4. TUNnYHble CXeMbl Paano-4acToTHbIX yeunutenei. 5. [leMmndoumposaHme
curHana. 6. TununyHble KOHCTPYKTUBHbIE CXEMbI MPUEMHO-NEPefatolein KaTywkun n agatinka AMP.

Tema 11. TpeboBaHWUs N NPUMeEpPbI BbINOMHEHUS NMPUEMHbIX YCTPOMUCTB curHana AMP.
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

KTPOHHEBH
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1. TpeboBaHUsi N MPUMEPbI BbIMONHEHUS NPUEMHbIX YCTpoicTB curHana AMP. 2. MNpeobpasoBaHus
yacToTbl. MeTonbl NpeobpasoBaHms YacToTbl. 3. PunbTpaUUs cMrHana Ha paguodacToTe. 4.
JInHenHOCTb NPUEMHOro TpakTa.

Tema 12. TunNyHblE NCTOYHUKWN CUCTEMATNYECKUX OLUMOOK U HEKOPPEKTHOCTEN B paboTte
npocrtenwmx SMP npubopos.

LMCKYCCUS , NPUMEPHbIE BONPOCHI:

1. BnnsiHne HeHacTpoikn pe30HaHCHbIX YCNOBWIA. 2. BnnsiHue HEHACTPONKM paanovacTOTHbIX
MMMYNbCOB HA N3MEPEHNS B Pa3HbIX MMMYNIbCHbIX NOCNEN0BATENbHOCTSIX.

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

LNCKYCCUS , NPUMEPHbIE BONPOCHI:

1. lNoHaTne spemeHn koppensunn. 2. NoHaTne cnekTpanbHoi NnoTHocTu. 3. B yem cocTout
npuHUMNuanbHoOe oTanymne B 3annUcu Bblpa>XXeHWin Ans CnuH-CAMHOBOM N CANH-PeLEeTOYHON
penakcaumu. 4. NocTponTb U 0O BACHUTb TUNNYHBIE 3aBMCMOCTM BPEMEH penakcaunm ot
Temneparypbl.

Tema 14. Bpemsi cnuH-CNMHOBOW penakcauum n pacnpeneneHve BpeMeH Koppensauuu.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. MoHaTna pacnpeneneHns BpeMeH koppensaumun. 2. Bugbl pacnpegenenus. 3. BnaHue
pacnpeneneHns BpeMeH Koppensauumn Ha noBefeHne cpefHx CKOpOoCTen penakcauunm.

Tema 15. AHM30TPONHOE MONEKYNSIPHOE ABUXEHMUE.
YCTHbI OMPOC , MPUMEPHbIe BOMPOCHI:

1. PacnpeneneHve BpeMeH KOpPensuumn ons cnydas aHM3oTPOMNHOro Tna BpalatenbHoro
LOBVXeEHUS. 2. DpdheKTbl 0AHOPOLHOIO pacnpeneneHns BpeMeH Koppensuumn B oopme
penakcaumoHHbIX 3aTyXxaHuii. 3. 9dpdoekTbl 0AHOPOAHOrO pacnpeneneHns BPEMEH KOPPENsiLmMm B
TEMMepaTypHbIX 3aBUCMMOCTSIX BPEMEH penakcauuu.

Tema 16. ApepHas penakcaumsi B MHOropasHbIx cuctemax ¢ 06MeHoM
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

1. OcHoBHble TUMNbl 06MeHa. 2. [IByxdhasHas cuctema ¢ ObICTPbIM, MPOMEXYTOYHLIM MEANEHHbIM
0bMeHOM: xapakTepHble NpuaHaku. 3. MNoHATME pacnpeneneHns BpeMeH Xu3Hu B coasax.

Tema 17. SipepHas penakcaumsa B cucteMax ¢ da3oBbiM paccioeHuem.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

1. Tvnbl ¢oa3oBbix NepexonoB. 2. MpuynHbI Pasnnyns Bo BpEMEHax penakcauuy ans pasHbix gasax.
3. OCHOBHble NPY3HAKN CUCTEM C (0A30BbIMM MPEBPALLEHNSIMU MO AAHHBIM TEMNEPATYPHbIX
3aBVCVMOCTEN BPEMEH penakcaLuu.

Tema 18. Camoguchpysus B MHOrodgpasHbIx cUCTemMax.
YCTHbI ONPOC , NPUMEpPHbIe BOMPOCH!:

1. MoHaTne cnekTpa koadhpuumneHToB camogndpdoysnm. OCHOBHbIE NPUYUHBIL. 2. dopma
ANQPY3NOHHOIO 3aTyxaHnsa 1 ee 3aBUCUMOCTb OT BPEMEHHbIX NapamMeTpoB UMIMYNbCHOM
nocnegnosartenbHOCTU. 3. CBA3b OOPMbl AMAXY3NOHHbBIX 3aTyXxaHWi C NpoLecamun aepHom
penakcauum.

Tema 19. Camoaudpocpy3susi B pactBopax nonmMmepos.
KOHTpoNbHas paboTta , NpUMepHbIE BONPOCHI:

Bonpochbl k KoHTponbHOM paboTe: 1. CylwecTBylowme TeOpeTUYecKe Noaxoabl Kk camoancpdysmm
nonumepos. Mogenb pentauun. 2. OCHOBHbIE NpeacKa3aHns TeOPUN K BUAY KOHLEHTPALMOHHbIX 1
MONEKYNSIPHO-MACCOBbIX 3aBUCUMOCTEN KOahprLumneToB caMogndpdoysnm. 3. SKCnepuMeHTanbHble
pe3ynbTaTtbl, 0COBEHHOCTM, YYET NOKANIbHOW NOABUXHOCTM.

Tema 20. Ocob6eHHOCTU dhopMbl NP PY3NOHHOIO 3aTyXxaHUs B pacrniaBax U pacTBopax
3auernieHHbIX NoIMMepOoB.

YCTHbIV ONpoOC , NPUMEpPHbIE BOMPOChI:

1. ®dopma ondbdpy3noHHOro 3aTyxaHusi MakpoMOneKkyn rnpu Hanuynm n OTCYTCTBUM pacrnpeneneHus
MO MONEKYNAPHbIM Maccam. 2. 3aBUCUMOCTb (POpPMbl ANPPY3NOHHOrO 3aTyxaHNs OT BPEMEHN
angpgoysnn. 3. KoHuenums onHaMmnyeckumx KnacTepoB: apryMeHTbl 3a U NPOTUB.
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Tema 21. Camopuchpysusi B pacteopax AeHOpUMepoB.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCH!:

1. OcobeHHOCTN cTpoeHns aeHapumepoB. 2.0CHOBHOE OTANYME OT KOHCPOPMaLIMK racCcoBOro kiybka.
3. OCHOBHblE OTNNYMS B KOHLEHTPALMOHHBIX U MONEKYNSPHO-MACCOBbIX 3aBMCUMOCTSX
KO3pPULMEHTOB camoandpdpysnm 0eHOpUMEePOB OT TakoBbIX A5 rMOKOLEMNHbIX NONMMEPOB.

Tema 22. Camoaundpdpy3ust B rensix MaKkpomonekyn
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. MNpun3HaKkn TPEXMEPHOI CETKM B AaHHbIX N0 camoamagpdpysum. 2. Cnocobbl onpeaeneHns 3onb-refb
coctaBa metonoM AMP ans reneobpasyowmx cuctem. 3. YCnosus pernctpaumm KoacpmumneHTos
camoanddy3mm CermeHToB NonuMepHon Lenu metogom AMI1 ¢ MMNynbCHbIM rpaaneHToOM
MarHUTHOro nons. Ycnosus.

Tema 23. Camoauchpysusi B cuctemax ¢ orpaHU4YeHUsIMm
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

1. Npr3Hakn orpaHn4yeHHOn camoanddysnn. 2. 3aBMCUMOCTb CpeaHero KoagduumneHTa
camoandodpy3nn ot BpeMeHn oudpdpysnm B KOPOTKOBPEMEHHOM, OJIMHHOBPEMEHHOM Y
NPOMEXYTOYHOM pexmmax. 3. OCHOBHblE METOAMYECKME NOOX0Obl, MPUMEHSEMbIE NPU UCCNEeN0BaAHUN
camoandodoy3nm Monekyn B MOPUCTbIX CUCTEMAX.

Tema 24. 'pagueHT MarHUTHOro Nonsa Kkak ocHosa AMP Tomorpacoun.
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

1. pagmeHT MarHMTHOro Nong Kak K4YeBoe YCNoBmMe NPOCTPaHCTBEHHOro paspewexHus B AMP
(AprymeHTtaums). 2. loctomHcTea HegoctaTkn AMP Tomorpadum Ha ocHoBe nokanbHoro AMP. 3.
Tunbl rpagVeHTHbIX KaTywek, NPUMeHsIeMbIX 415 reHepauun rpaameHTa MarHnTHoro nons 8 AMP
TOMOrpadum.

Tema 25. OcHOBHbIe NpUHLUUMbI U aocTnXeHnsa B AMP Tomorpacumn
KOHTpONbHas paboTa , NpUMepHbIe BONPOCHI:

Bonpocbl k KoHTponbHOM paboTe: 1. YacToTHoe 1 ha3oBoe koanposaHue curHana AMP. 3.
Heobxoaumblie n [OCTaTO4HbIE NPU3HAKM CENEKTUBHBIX PaaM04aCTOTHbIX MMNYNbCOB. 3. MpuHUUNbI 1
METOLMKN KOHTPACTUPOBaHWS MO BpeMeHaM penakcauuun. 4. KoHTpactuposaHue rno koadpgouumneHTam
camoonaodpy3un.

Tema . UToroeasi oopma KOHTpOns

Tema . UToroeasi popma KOHTpons

MpvMepHbIe BOMPOCHI K 3a4eTy U 9K3aMEHY:

[MprMepHble BONPOCHI K 3a4€Ty N 9K3aMeHY:
Bonpochl k 3a4ety

1. OCHOBHble NpuHUKMnbI pernctpaunn curHana SMP. HenpepbieHbiin AMP.
2. IMnynbcHble MeToamnkun. Bpauwatowascs cuctema KkoopamHar.

3. dopMrpoBaHme BpallaroLWencs cuMcteMbl KOoOpaNHaT Paano4acToTHbIM NoneM. Paano4yacToTHblin
numnynbc. CurHanbl nocne MMMNynbCHOro Bo30yXAEHUS CMMHOBOW CUCTEMBI.

4. OCHOBHble 6110kM, HEOOX0AUMbIE NS BO3OYXAEHMS 1 pernctpaumm curHana AMP.
5. TpeboBaHus kK napameTpam nepepartymka AMP.

6. TpeboBaHusa k napameTpam npuemHunka AMP.

7. OetektnpoaHue curHana AMP. OCHOBHble TUMbl OETEKTOPOB.

8. AMMNANTYOHbIA OEeTEKTOP U AEeTEKTOP CPEedHUX 3HAYeHWi. [KoBbIn AeTekTop. MoeanbHsbli
aMNUTYOHbIA neTekTop. BnnsHue n yyeTt wymoBOro curHana Ha oeTekTnpoBaHme.

9. CYHXPOHHbI neTekTop. MNpenmylectsa n TpeboBaHus.

10. KBagpaTtypHeblin netektop. Obnactb NPUMEHEHMS.

11. HasHayeHue n TpeboBaHust kK cucteMam OOPMUPOBAHNS UMMYMbCHBIX NOCNeA0BaTENIbHOCTEN.
12. HasHayeHue n TpeboBaHms K Gnokam MMNynbCHOro rpagnueHTa MarHUTHOro Nons.

13. CnctemMbl TepMocTaTnpoBaHms obpasua. TpeboBaHWs 1 TUMMYHbIE NOAXOAb! K peann3aumin.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 697217 5AE
Ctpanunua 16 n3 21. il YHI:I

CEMALMOH



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.

14. OCHOBHble paanoTEXHNYECKME SNEMEHTbI. XapakTepucTkn n 06nactn NpuMeHeHNs.

15. OCHOBHbIE TUMbI I'IpOCTeI7II.LIVIX Norn4eckKnx MNKPOCXeM. rlpVIHLI,I/II'IbI NOCTPOEHUNA Ha MUKPOCXeEMax
3ﬂeMeHTapHOI7I NOrMKM CNO>XXHbIX YCTpOVICTB.

16. OCHOBHbIE TWMbl NPOCTENLWNX aHANOroBbIX MUKPOCXEM. MPUHLMMBI MOCTPOEHMUSI CXEM
NPEUN3NOHHbIX YCUNUTENEN.

17. MNocTpoeHne 6noka hopMMPOBaHNS MMMYNbCHbIX NocnenoBatenbHocTelh ans SIMP Ha 6a3ze
NCMONb30BaHUS IOrMYECKNX MUKPOCXEM Manon U CpeaHen CTeENeHN NHTEerpaumu.

18. ®opmuposaHme bnoka pagnmoy4actoTHOro curHana. MpuHumnsl OPMMPOBaHNS U KOHTPONS
dasbl.

19. TpeboBaHWsa 1 NPUMepPbI BbINOMHEHNS MPUEMHBIX YCTPONCTB curHana AMP. MNpeobpasoBaHus
4acToThl.

20. MeTonbl npeobpasoBaHns 4acToTbl. PuUNbTpaUNs CUrHana Ha paamnoda-ctore. JIMHeNHoCTb
NPUEeMHOro TpakTa.

21. TuNNYHbIE NCTOYHMKM CUCTEMATNYECKMX OWMOOK N HEKOPPEKTHOCTEN B paboTe NpoCcTenmx
AMP npnbopos. MeToabl UX YyCTPaHEHMS 1 yyeTa.

22. MpuHumnbl ynpasneHus pabotoin AMP npnbopa. MpumMeHeHns ynpaensiowmnx 9BM.

23. Vicnonb3oBaHne 9BM nns TeCTMpOBaHNS 1 HAcCTPokn npubopa. ABTo-mMatnsaums
SKCnepuMeHTa.

Bonpocbl k 3a4eTy opneHTnpoBaHbl Ha NpoBepKy komneTteHumnin OK-1 (cnocobHOCTBIO MCNONb30BaTh
B MO3HaBaTENbHOM U NPOGECCNOHANBbHON AeATENbHOCTM 6a30Bble 3HAHNS B 06NacCT! MateMaTkm u
€CTeCTBeHHbIX Hayk), 1K-10 (cnocobHOCTbIO MOHUMATbL 1 U3naratb NONyYaeMyto MHGOPMaLNIO 1
NPeLcTaBnsATb pe3ynbrarbl omanyecknx nccneposaxmii), NK-3 (cnocobHoCTbIO aKCNnyaTMpoBaTh
COBPEMEHHYIO (hN3MNYECKYI0 annapartypy 1 obopynosaHue), a Takxe NK-5 (cnocobHOCTbIO
NPUMEHATb Ha NpakTuke 6a3oBble 06LwenpodeccnoHanbHbIe 3HaHNS TEOPUN U METOOB
oM3NYECKMX NCCNEenOBaHUA (B COOTBETCTBMM C npodomnnem noarotoskun)) u MK-6 (cnocobHoOCTbIo
MoNb30BaTbCH COBPEMEHHbIMM MeTOoAaMN 06paboTKn, aHann3a 1 cMHTe3a M3N4EeCcKon
NHdpopmauum (B COOTBETCTBUMN C NPOCPUIEM NOLArOTOBKN))

OK3aMeHaLUWOHHble buneThl:
BuneT 1

1. NoHATME BpemeHun koppenaumn. CnekTpanbHas NA0THOCTb HA HYNEeBOW, PE30HAHCHOM U ABONHOW
pe30HaHCHOM YacToTax..

2. OcHoOBHble TeopeTndeckme noaxonbl, nCnonb3dyemble Nnpu aHann3e CUCTeM C obmeHoM. Vx aHanns
1 BblBOObI.

Bunet 2

1. OZHOPOAHOE N HEOOHOPOHOE pacnpeneneHns BpeMeH koppensumm. MNprmepsbl, CBA3b C TUMOM
MOMEKYNSIPHOIO LBUXEHWS.

2. 3aBNCMMOCTM KOIPULMEHTOB caMoandPy3nm OT MONEKYNSPHOM MacCbl MONIEKYN U
MakpoMornekyn

Bunet 3
1. [aMuUNbTOHMAH AMnN-4Mn B3auMoaencTBns AN aHM30TPOMHOro TUna ABUXEHUS.

2. PenakcaumoHHas oyHKUMS Ons aHU30TPOMHOro Tuna ABMXEHMS UK OOHOPOAHOr0
pacnpeneneHns BpeMeH Koppensiuuu.

Bunet 4

1. Tunbl cuctem ¢ 06MeHOM: 0OMeH YacToTaMu pe3oHaHca, 0OMeH BpeMeHaMu KoOppensaunu,
MONEKYNSAPHbIA 0OMEH, NPOTOHHBIA 0OMEH, N30TOMHbIA 0OMEH.

2. MamunbTOHMaH oun-gun B3ammonencTeus. Bropoit MOMeHT

Bunet 5

1. OcobeHHOCTM NposBAEHMS (0a30BOro Nepexona Ha TeMnepaTtypHbIX U KOHLEHTPALMOHHBIX
3aBUCMOCTSX BPEMEH penakcaunu.

2. OcobeHHOCTM hOPM penakcaLmMoHHbIX 3aTyxaHuii B CMCTEMAX C pasoBbiMM NPEBPALLEHNSMA U
METOANKN X NOEHTUUKALMN.
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Bunet 6

1. CnekTpbl KO3 PULUNEHTOB camoanddy3UN 1 MOPOXAAIOWNE NPUYMHDI.

2. KoHTpacTupoBaHue n3obpaxeHuin No BpeMeHam penakcaumm, KoagguumneHTam camoandodoysun.
Bunet 7

1. Camoamdopy3us B pactBopax 1 pacnnasax rmbkoLenHbiX NONMMepPOoB.

2. Knaccuyeckume umnynbCHble nocnenoBaTenbHOCTH, NpuMeHsiemble B AMP Tomorpadomm

Bunet 8

1. Camoanpdoysns B rensix Makpomonekyn.

2. NNokanbHbin AMP. MeTonbl BOCCTAHOBNEHWS MO NPOEKLNSM.

Bunet 9
1. OCHOBHblEe pexumbl caMmoandysnn B CUCTEMAx C OrpaHNYEHNSMU.

2. I'Ipo6neMa BHYTPEHHUX rpadneHToB MarHMTHOro noJid B HEOOHOPOOHbLIX Cpenax. O6bmeH
ra3-kmngkocTtb B CuCteMax ¢ 4HaCT4HbIM 3arnosIHeHeM NMOpPUCTOro NpocTpaHCcTBa.

Bunet 10

1. OBMeHHbIe NPOoLUECCH B CUCTEMAX C HACTMYHbIM 3aMOIHEHWEM MOPUCTOrO NPOCTPAHCTBA
dononaom.

2. Kpuoanddpysnonopometpus.

bunet 11

1. OcobeHHOCTN NOCTPOEHUS N306paxeHnii. Metoabl H4yBCTBUTENBHOWN MNIOCKOCTU, TIMHUN, TOYKMU.
2. Camoandbdoysns B pacteopax 1 pacnnasax NoMMepPOB CBEPXBbICOKON MONEKYNSPHON Macchbl.
Bunet 12

1. CenekTuBHbI paamMo4acTOTHbIR MMNynbe. HeobxoomMble 1 0OCTATOYHbIE MPU3HAKMW.

2. DopMynMpoBKa CKEMNMHIoBOro Noaxona Asis OnMcaHus KOHLEHTPALMOHHBIX 1
MOMEKYNSIPHO-MaCCOBbIX 3aBUCUMOCTEN KO3GPULIMEHTOB CaMoandddy3nm rmbKoLENHbIX
MakpOMONEKy/I.

Bunet 13
1. YacTtoTHas n cpaszosas kogmnposka B AMP Tomorpadpun

2. OcobeHHOCTM hOPMbI penakCcaLUMoHHbIX 3aTyxaHuii B yCNOBUSIX pacnpeneneHns BpeMeH
Koppensumun. dopma penakcaumoHHOro 3aTyxaHus ons TBepLoro Tena.

Bonpochbl kK 3k3aMeHy opneHTUpoBaHbl Ha NpoBepky komneteHumin OK-1 (cnocobHOCTbIO
MCNONb30BaTh B NO3HABATE/bHOW M NPOGECCNOHANBHON AeATENbHOCTN 6a30Bble 3HAHUS B 0bnacTtu
MaTemMaTuKn 1 eCTeCTBEHHbIX Hayk), K-1 (cnocobHocTbio ncnonb3oBaTh 6a30Bble TEOPETMYECKME
3HaHWS ONS peleHns NpodeccroHanbHbix 3aaad), MNMK-2 (cnocobHOCTbIO MPUMEHSATL Ha NPakTUKe
6a3oBble NpodheccroHanbHble HaBbiki) 1 [K-6 (cNOCOOHOCTHIO NONb30BATLCA COBPEMEHHBLIMU
mMeTonamu 0b6paboTkm, aHanM3a u CUHTe3a Pn3NYecKor nHgopmaumm (B COOTBETCTBUM C MPOOUIEM
NnoaroToBKM))

7.1. OcHOBHas nuTteparypa:

1. OCHOBbl KB2HTOBOW TEOPUN SOEPHOr0 MarHUTHOrO pesoHaHca : 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.MegnunumHckas n buonornyeckas gouauka: yuebHmk / Pemunzos A.H. - 4-e nag., ncnp. n nepepad.
2013. - 648 c.

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

3.4 0epHbIi MarHUTHbIA Pe30HaHC B HEOPraHN4eckom 1 KOOpAMHAUNOHHOM XuMnn. Pacteopbl 1
xwnpgkoctn / depotos M.A. - 2010. - ISBN: 978-5-9221-1202-4. - 384 cTp. - IapnatenbcTso
"dunamaTant". SNeKTPOHHO-bMbnnoTeyHas cuctema.
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http://e.lanbook.com/books/element.php?pl1_id=2151

7.2. lononHutenbHasa nuteparypa:

1.TeopeTtuyeckas cumamka : y4eb. nocobre onsg cTyaeHToB oma. cneumnanbHocTel yH-1oB : B 10 1./ J1.
L. Nanpay, E. M. JIncpwmu ; non pen. /1. M. MNutaesckoro .? M. : ®DUSMATIINT, 2003-. T. 3:
KeaHTOBas MexaHvka (HepenstuemucTckasa teopus) .? 5-e naa., crep. ? 2004 .? 800 c.

2. lekuun no marHetmamy / boposuk E.C., Epemenko B.B., MunbHep A.C. - I3pgaHue 3-e
nepepaboTaHHoOe 1 JononHeHHoe. - 2005. ISBN: 5-9221-0577-9. - 512 cTp. -
http://e.lanbook.com/view/book/2118/ - 3patenbcTBo "®unamarnnt". nekTpoHHO-6nbnnoTeyHas
cucTtema.

7.3. UHTepHeT-pecypcChbl:

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

10. Maknakos A.W., Ckupga B.4., datkynnmH H.®. Camoanddysnst B pactsopax 1 pacnnasax
nonumepos, MapatenbctBo KasaHckoro yHmeepcuteta. 1987. - 224 c. -
http://books.by2by.ru/infusions/pro_download_panel/download.php?did=2302257

11. A0EPHbBI MAFTHUTHbBIN PE3OHAHC C MMY/IbCHBIM FPAOVEHTOM MATHUTHOIO
nonsg B UCCNEOOBAHUNAX CTPYKTYPbI M ONDDY3NOHHOIO TPAHCIOPTA B
MOJIMMEPHbBIX MEMBPAHAX, B.W. Bonkos, *B.[. Ckupga, *E.H. BacuHa, **C.®d.Tumawes, b.B.
Muennuwsunu - 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.: 1453008 - 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

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. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve oncunnavHbl "MarHUTHO-pe30HaHCHbIE METObI: (PU3NYECKNE NPUHLUMBI U NPUIOXEHNS"
npeanonaraeT NCNOb30BaHNE CNeayoLero MaTepuasbHO-TEXHNYECKOro 0becneyeHus:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , LOCTYN K KOTOPOW NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONTHOTEKCTOBbIN AOCTYN K COBPEMEHHON y4ebHOI NMTepaTtype No OCHOBHLIM ANCLUNINHAM,
N3y4aeMbiM B MEOULNHCKMX By3ax (MpencTasneHbl u3gaHns Kak YACTo MeguuUHCKOro npodouns, Tak
M NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnset By3y Hanbonee nonHbie
KOMMNEKTbl HEOBX0AMMO NNTEPATYpPbl B COOTBETCTBUN C TPEOOBAHMSAMU rOCYLAPCTBEHHbIX
obpasoBaTeibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPaB.

AMP cnekTtpomeTp-andpdgysometp. AMP cnektpomeTp XpomaTtek [1poToH-20M.

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHno 011200.62 "duamka" n npoconnio NOAroTOBKN He NpesyCMOTPEHO .
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