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Mporpammy ancumnnnHbl paspaboTan(a)(n) HavanbHUK otoena PomaHosa W.B. OT1aen obpasoBaHus
NHctutyTa domaunkn KPY UHCcTuTyT dhuaunkm , Irina.Choustova@kpfu.ru ; 3amectutens gupekropa no
Hay4yHomn peatenbHoctn CasoctuHa J1.U. Oupektopat NHCTUTyTa donadmkm MHCTUTYT omanku ,
Liudmila.Savostina@kpfu.ru ; Xpamos A.C.

1. Uenn ocBOEHNS AUCLUMINHBI

OcBOUTb COBPEMEHHbIE METO bl UICCNEAOBAHUS BEWECTB M MaTepuanos (PEHTFEHOBCKOE U3Ny4YeHue,
B3aVMOLENCTBME PEHTIEHOBCKOr0O U3Ny4YeHWs C BELWECTBOM, PEHTFEHOCTPYKTYPHbIA aHanms) u
6ronornyecknx o6 LEKTOB (PEHTreHoBCKas ToMorpadoust). MNpakTnyeckoe 3HaKOMCTBO C
COBPEMEHHbIMU 3KCNEepUMEHTaNbHbIMM METO4AMN NCCeO0BaHUS.

2. MecTO AMCUMUNNNHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.B.2 MpodgeccmnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpammbl 011200.62 dursnka n 0THOCUTCSA K BapuaTneHo YacTtn. OceBanBaeTcs
Ha 3, 4 kypcax, 6, 7 ceMecCTpbl.

podbeccuroHanbHbIl LKA aucumnanH onst 6akanaBpoB No HanpasneHuto nogrotoeky 011200
"dunsuka".

B3aumHo pononHsieT moaynb "Obwas domanka" ¢ yropom Ha aKCnepuMeHTanbHble MeToabl
nccnenoBaHus.

I'IonyquHble 3HaHUA N yMEeHNA HeO6XO,EI,I/IMbI npn ndy4yeHnmn oucunninmH I'IpOCpeCCI/IOHaJ'IbHOFO Luukna.

TpeboBaHMs K HA4YMHAKOWMM 0byYeHNe:
? 3HaHu4

0 OCHOBbI €BK/IN0BOM reoMeTpun, onepaumm ¢ BEKTopamu, KOopanuHaTHoOe NpeacTaBeHme
BEKTOPOB;

0 CBOWCTBA NIMHENHOWN, nokasaTenbHOW, CTENEHHOW, NOrapugMnUYeckor N TPMroHOMeTPUYECKnX
doyHKUMNNA;

? YMeHuns

O NncaTb KOHCMEKTbI N pedepartsbl.

0 pelwartb NIMHElHbIE N KBagpaTHble anrebpanyeckme ypaBHEHNS, a TakXXe CUCTEMbl TMHENHBIX U
KBaOpaTHbIX YPaBHEHWIA;

0 YnTaTtb rpadonkn PyHKLUNNA;
0 COCTaBNATb OTYET O NPOAENaHHOM Hay4Hol paboTe
0 aHanu3nposaTtb Mony4YeHHble SKCNnepruMeHTanbHble pe3ynbTaTbl.

3. KomneteHuuu obyuatroLierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIUHDI
/mopynsi

B pes3ynbtarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS cneayowme KOMNeTeHLUNN:

PacwmdpoBka
Wincpp komneteHuyu npunobpeTaeMon KoMNeTeHLUN
OK-5 CNoCcOBHOCTb BbICTpavBaTh U peann3oBbiBaTb NEPCNEKTUBHbIE

NIVHUWN UHTENNEKTYaNbHOro, KyNbTYPHOr0, HPaBCTBEHHOr O,

KyNbTYpPHbI
(0BwekynbTypHLIe pmanyeckoro n NpogpeccroHanbHOro camopassuTns u
KOMMeTeHuunn)

CaMOCOBEpLIEHCTBOBaHMNS
MK-1

n HOCTb

(Tporpecoronamune |(7900010CTS HenoTeacsat Gasoaui reapeTiecKe iz
KOMNeTeHLmm) P P
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
MK-1
(I‘IpO(geCCMOHarIbeIe CNOCOBHOCTb NOHMMATL M U3naratb Nony4Yaemyo MHopMaumto
KOMMETEHLINN) N NpencTaBnaTb pesynbTrarbl PU3NYECKUX NCCEO0BAHWUN
MK-2 CNocobHOCTb NPUMEHSATL HA NpakTUKe 6a3oBble
(NMpodheccmoHanbHble
KOMMETEHLIAM) npogoeccmoHanbHble HaBblKK
k-3 CNoCOBHOCTb 9KCMNyaTUPOBaTb COBPEMEHHYIO (OU3NYECKYIO
(MpodheccroHansHele annapartypy n 060 yuongme P ! !
KOMMeTeHuunn) patypy Py
MnK-5 CMOCOBHOCTb NPUMEHATL Ha NpakTuke 6a3oBble
(npodpeccunoHanbHble obuenpodeccnoHanbHbie 3HaHUS 1 TEOPUN N METOA0B
KOMMeTeHuunn) don3nyYecKnx nccnenosaHum
MK-6
CNoCcOBHOCTb NONb30BATLCS COBPEMEHHBIMU METOAAMM
(npodheccunoHanbHble N
KOMNETEHLN) 06paboTku, aHanM3a, u CUHTe3a PN3NYeCcKor MHopPMaLINK
MK-8 CMOCOOHOCTb MOHMMATb M UCMOIb30BaTh Ha NPakTUKe
(npodpeccunoHanbHble TeopeTnyeckmne OCHOBbI OpraHn3aumm 1 n NnaHnpoBaHNs
KOMMeTeHuunn) don3nyecknx nccnenoBaHum

B pe3ynbTare OCBOEHNA ONCUNMIINHDBI CTYOEHT:!

1. DONXeH 3HaThb:

MPUHUMMNbI MOCTPOEHNS YCTAHOBOK, MCMOJb3YEeMbIX B HACTOsILLEE BPpEMS B HAnbonee akTyasbHbIX

obnacTsix Hayku;
2. DONIXEH yMeTb:

CaMOCTOSATENbHO CTABUTb M pellaTbh 9KCNEPUMEHTANbHbIE 3a4a4u;
N0Nb30BaTbCs COBPEMEHHBIMM U3MEPUTENbHBIMU Npubopamu;
COMOCTaBNATb 9KCNEPUMEHTANIbHO MONYYEHHbIE AAHHbIE C YCTAHOBNEHHBIMU (PU3NYECKUMM

3aKoHaMu;

CTPOUTb MO4enn nNpPoBOANMbIX 3KCNEPUMEHTOB;
COCTaBnNATb OTYETHI 00 3KCnepuMeHTalibHbIX NCcnenoBaHUAX.

3. IONXeH BnageThb:
OCHOBbI KYPCOB :

gon3mnka KOHAEHCMPOBAHHOIO COCTOSIHUS

onTuka
KBaHTOBas Teopus
pu3mka crnnouwHbIX cpen

Kpuctannorpagous U peHTreHOCTPYKTYPHbI aHanm3

4. NONXEH OEeMOHCTPMPOBaTb CNOCOOHOCTb 1 FOTOBHOCT:
N3yyatb NpvHLMMBI NOCTPOEHUST YCTAHOBOK, UCMOMb3YEMbIX B HACTOSILEE BpeMs B Hanbonee

aKTyalbHbIX obnactax HayKWwu;

CaMOCTOATENNbHO CTaBUTb U pellaTb 3KCNnepmnMeHTal/ibHble 3aaayu;
Nnonb30BaTbCA COBPEMEHHBIMA N3MEPUTENBbHBIMA np|/|60paM|/|;
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COMOCTaBNSATb KCNEPUMEHTANbHO NONYYEHHbIE OaHHblE C YCTaHOBEHHbIMU (PU3NYECKUMU
3aKoHaMu;

CTpOUTb Mo4enn npPoBOANMbIX 3KCNEPUMEHTOB;
COCTaBnATb OT4YEThI 00 SKCnepunMeHTallbHbIX NCCnenoBaHUAX.

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas TpynoemMKOoCTb OAMCLMMNANHBI COCTABNSET 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLIMMINHBI 3a4eT B 6 ceMecTpe; 3a4eT B 7 ceMecTpe.

CyMMapHo No OucumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosasi popma KoHTpons - B 50 6annos. MuHuManbHoe KONM4YecTBo Onst [onycka K 3a4eTy
28 6annos.

86 bannos 1 6onee - "OTANYHO" (OTN.);

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

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

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunimHe/ MOAynto
TemaTnyeckuu nnaH gucUUNAUHbI/MOAYNS

Bunabl v yacbl
Pasgen ayauTopHow paborbl,
Henens WX TPy A0EMKOCTb Tekywue copmbl
N ,lll/llt\:nLl.l/InnVIHbl/ CemecTp cemecTpa (B yacax) ‘{( OHTp$1 ﬂp
oayns Nex ““I'IpaKmqecmeHa6opaTopr|e
L 3aHATUSA paborbl

Tema 1. JIP ©541.

OtpaxeHwve bparra:

onpeneneHune

NMOCTOSIHHOW peLleTKn

moHokpuctanna (Cu, Mo

aHopn) JIP €542. Otuer
1. Onpepenexne 6 1 0 0 2

NMOCTOSIHHOW peLleTKn

KyOU4eCKoi CUHFOHUN

MeToO0M

Lebas-llepepa

(nopowka)

Tema 2. JIP €521.

S OepHbIA MarHUTHbIRA Ortyer
2. pe3oHaHc saep 19F n 6 2 0 0 2

1H

Tema 3. JIP €531. Otyer
3. |BbicokoTeMnepatypHas 6 3 0 0 2

CBEpXnpoBOAUMOCTb

PernctpaumnoHHbii Homep 6125017 SAEKTPOHHBH
CtpaHnua 5 n3 26. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnnmubl "Cneunpaktukym”; 011200.62 duauka; HavanbHUK oToena PomaHosa W.B. , 3amectuTens gupekTopa no Hay4yHol
neatenbHocTn CaeoctuHa J1.M. |, Xpamos A.C.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 4. J1IP ©€543.
CpaBHUTENbHbIN aHaNn3
crnekTpa OT BPEMEHM

akcnoauuumn J1IP €551. OTtyet
4. VccneposaHnune 6 4 0 0 2
XMMUNYECcKoro cocrasa
cnnasoB

Tema 5. JIP ©561.
dnoopecueHuns
NIIOMUHECLEHTHOr0
9KpaHa Bcnencteve
BO34elCTBUSA
PEHTreHOBCKUX ny4yen

Tema 6. JIP ©€562.
VccnepoBaHnune
ocnabneHus
PEHTrEHOBCKUX Ny4yeit B
3aBMUCUMOCTHU OT
abcopbupytowero
BewecTtea JIP €563.
VccnepoBaHnune
ocnabneHus
PEHTrEHOBCKUX Ny4yeit B
3aBMUCUMOCTU OT
TONLWMHbI
abcopbupytowero
BelecTBa

Tema 7. JIP @571.
Onpepenexne
KOPOTKOBOTHOBOW
rpaHnLbl TOPMO3HOrO
N3NyYeHns u
noctosHHoM lNnaHka

Tema 8. JIP ©522.
PesoHaHcHoe
NornolweHne B Cxeme
naccusHoro P4 Otyer
8. ocumnnatopa J1IP €523. 6 8 0 0 2
ONEKTPOHHbIN
napamarHuTHbI B
coeanHeHnn OO

Tema 9. P €572. 3akoH
9. |[Mo3nn n onpepneneHune 6 9 0 0 2
nocTosiHHoi Pnanbepra

Ortyer

6 6 0 0 > Ortyer

Ortyer

Ortyer
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

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

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

10.

Tema 10. a) Yctponcteo
PEHTreHOBCKOro
andgopakTomeTpa 6)
TemneparypHas
3aBMICUMOCTb
SNEeKTPOrnpoBOAHOCTH
MeTannos n
nonynpoBOAHNKOB

Ortyer

11.

Tema 11. a)
Onpepenexve
noteHuunana
BO30yXaeHus
XapakTepucTN4eckoro
PEHTreHOBCKOro
N3nyy4eHns
ANPpakLMOHHbIM
metonom 6) ddpdpekT
Xonna v ero
npuMeHeHe ans
onpeneneHuns
napameTpos
MOHOKpUcTanna
nonynpoBogHUKa

Ortyer

12

‘|(nopowka) 6) NayyeHune

Tema 12. a)
Onpegnenexune
napameTpa peweTku
KpucTannos Kybnyecko
CVIHTOHUW METOA0M
Lebas-leppepa

npowueccos
HaMarHn4meaHms m
nepemarHm4ymeaHmns
MarHeTunkKoB

Ortyer

13.

Tema 13. a)
KayecTBeHHbI
peHTreHoasoBbIN
aHanus 6)
[MonynpoBoOaHNKOBbIN
WHXEKLUWNOHHbIN nasep
B) ViccnenosaHue
CMNEeKTPOB
9NEKTPONOMMHECLIEHLN
CBETOU3NyHaoLWmx
anonos

Ortyer
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb

(B yacax) KOHTpOns

Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

14.

Tema 14. a)
KonnyecTBeHHbIN
peHTreHoas3oBblii
aHanns 6) TyHHenbHbIN
anopg B) N3yyeHne
CBOWCTB
CErHeTO3aNeKTPUKOB

> Ortyer

15.

Tema 15. a)
MNMpeunsnoHHoe
onpeneneHne nepnoaos
9/IEMEHTapPHON A4einkn
6) ViccnenoBaHue
XapakTepucTunK
CONHeYHow batapeu
npwv pasHbIX 3HA4YEHUSX
COMpPOTUBIIEHMNS
Harpysku un
OCBEeLIEeHHOCTH B)
HonumposaHne
AndppakTorpamm
NonMKpucTannos
CpeOHUX CUHTOHWUI

5 Ortyer

16.

Tema 16. a)
WccnepnosaHne
3aBMICUMOCTH
BbIXOLHOI0
HanpsXeHns
CONHeYHoW batapen ot
Temneparypbl nNpu
pa3HbIX 3HAYEHNSX
COMpOTMBNEHUSA
Harpy3ku 6)
WccnepnosaHne
3aBVICUMOCTU
BbIXOLHOI0
HanpsXeHns
CONHeYHoW batapen ot
yrna nosopora
CONHeYHbIX baTapei K
NCTOYHUKY CBETa Npwu
pa3HbIX 3HAYEHNSX
COMpOTMBNEHUS
Harpysku B)
BHyTpeHHui
PoTO3(PPEKT B
04HOPOAHbIX
nonynpoBOAHUKAX

> Ortyer
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl v yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb

(B yacax) KOHTpOns

Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

17.

Tema 17. a)
BunonspHbIn
TpaHauncTop 6)
YHUNoNsipHbIA
(nonesow) TpaH3NCTOP
B) Onpenenexve
pa3mepos
MeTanmnyecKux
HaHo4acTuL 13
CMEeKTPOB MNIa3MOHHOIro
pe3oHaHC

Ortyer

18.

Tema 18. a) N3yyeHne
4aCcTOTHOW 3aBMCUMOCTU
MarH1THOM
BOCMPUUMYMBOCTH 6)
Onpepenexve
Temnepartypsbl Kiopu B)
N3yyveHne
9N1EeKTPNYEeCKNX CBONCTB

doeppuToB

Ortyer

19.

Tema 19.
ATOMHO-cunoBas
MUKPOCKOMNS MUKPO- 1
HaHOCTPYKTYP:
MonyyeHne ACM
n3obpaxeHui
KOHTaKTHbIM METOOM
Ha MUKpockone
P4-SPM-MDT

10-11

Ortyer

20.

Tema 20. OcHosbl
nmnynbcHon ISP
crekTpockonuu

11-12

Ortyer

21.

Tema 21. 3SI1P noHoB
OBYXBaNEHTHOro
MapraHua B Kpucrtannax
anatuta v conioopuTa

12-13

Ortyer

22.

Tema 22.
PeHTreHoCTpyKTYypHbIV
aHanna

13-14

Ortyer

23.

Tema 23. OnTtn4yeckas
CNEeKTPOCKOnus
KOMIMEKCOoB
naHTaHonooB

14-15

Ortyer
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Bugbl n yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpa (B yacax) KOHTpOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUA paborbl
Tema 24. OtpaboTka
MeToOuKN
MUKPOCKOMNYECKUX
nccnenoBaHum u
MUKPO30HO0BOro ) Ortver
24. 3JIEMEHTHOro aHaim3a 7 15-16 0 0 6
KepamMn4eckumx
martepuanos, rMMHAHOIo
CbIpbs N NX
MOANCONKATOPOB
Tema . Ntoroeas 6 0 0 0 3avet
doopma KOHTpons
Tema . NToroeas v 0 0 0 3auer
doopma KOHTpoOns
Ntoro 0 0 72

4.2 CopepxaHvue oUCLUMNMUHbI

Tema 1. JIP ©€541. OtpaxeHue bparra: onpeneneHue NOCTOAHHOWN peLLUeTKn MOHOKpucTanna
(Cu, Mo aHop) JIP €542. OnpeneneHne NOCTOSAHHOW peLUeTKU Kybmyeckon CUHFOHUKN
metonom [ebas-Llepepa (nopoLuka)

naboparopHasi pabora (2 4aca(oB)):

CHsaTne peHTreHosckom audpakrorpammsl MoHokpucTannos LiF n NaCl, onpenenerne
MEXIOCKOCTHBIX PaCcCTOSIHWUIA 1 onpegeneHne napameTpoB Kpuctanimyeckom pewetkn. CHatne
PEHTreHOBCKOW AngppakTorpaMmbl HEM3BECTHOIO BELLECTBA, OrNpedeneHne BelwecTsa 1 NoCTOSAHHOM
Kpuctannuyeckon pewetkn. KoHTponbHble Bonpockl: 1. CUMMeETpus KpuUcTannos, aneMeHTapHas
sYeika, To4eYHbIe U NPOCTPaHCTBEHHbIE rpynnbl cuMMmeTpun 2. 3akoH bperra-Bynba (¢ BbiBOAOM)
3. lhanumnpoBaHne peHTreHOBCKMX AndpakTorpamm, onpeneneHmne MexnnoCckoCTHbIX PACCTOSAHWUIA
1N NapameTpoB 3NIEMEHTAPHON A4ENKU

Tema 2. JIP €521. AnepHbi MarHUTHbIN pe3oHaHc ssiaep 19F un 1H
naboparopHas pabora (2 4aca(oB)):

HabnioneHne curHana AMP agep 1H B rmmuepuHe n B Boae, HabntoaeHne curHana AMP saaep 19F
B dptoponnacte. ViccnenosaHne popMbl NMHUN, CPaBHEHNE NHTEHCUBHOCTW curHanos AMP
pasnunyHbIX S0ep, onpeneneHe rmpoMarHUTHbIX OTHOWEHWIA saep BoOopoaa u gotopa.
KoHTtponbHble Bonpochr: 1. MNoHsatue AMP 2. Knaccrnyeckoe v KBaHTOBOMEXaHn4Yeckoe
paccmoTpeHmne asneHus AMP 3. OnpeneneHvne rupoMarHUTHOrO OTHOWEHUS, aHaNN3 NONyYEHHbIX B
paboTe pe3ynbtaTtoB

Tewma 3. JIP ©€531. BoicokoTeMnepatypHasi CBepXnpoBoauMocCTb
naboparopHasi pabora (2 yaca(oB)):

VccnenoBaHune 3aBMCUMOCTU COMPOTMBAEHUS BbICOKOTEMMNEPATYPHOrO CBEPXNPOBOAHMKA OT
Temnepatypbl. OnpeneneHne TemnepaTypbl Nepexona B CBEPXNPOBOASILEE COCTOSHME.
KoHTponbHble Bonpochkl: 1. OTKpbITUE SBNEHNS CBEPXNPOBOANUMOCTN, NOHATUE
BbiCOKOTEMMepaTtypHom ceepxnposogumocTtu 2. Kputnyeckune napametpbl BTCI 3. MNpnmMeHeHune

Tema 4. JIP ©543. CpaBHUTeNbHbIN aHann3 cnekTpa oT BpemeHu akcnosuuumn JIP ©551.
NccneposaHue XuMU4ecKoro cocrasa crnjiaBoB

naboparopHas pabora (2 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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[MonyyeHne peHTreHOBCKUX CMEKTPOB C PasHbIMU 3HAYEHUSMU BpEMEHU aKcno3uuumn. CpaBHeHne
NONyYEHHbIX CNEKTPOB MO MHTEHCUBHOCTU. ViccnenoBaHme aBneHns nloMuHecueHunn. OnpegeneHune
XMMUYECKOr0o coCcTaBa CrnnaBoB Ha NPUMEPE HECKOSbKMX MOHET No BbiIbopy npenonasatens.
KoHTponbHble Bonpochkl: 1. PeHTreHoBCKOe n3nyyeHne, CBOMCTBA 2. XapakTepucTUYeCKnin n
HenpepbiBHbIM cnekTp 3. Baanmogencreme peHTreHOBCKOro U3NyYeHUs C BELWECTBOM,
NIOMUHECLEHLMS

Tema 5. JIP ©€561. ®dnroopecueHUMA NIOMUHECLLEHTHOrO 3KpaHa BcneacTeMe BO30eNCTBUs
PEeHTreHOBCKUX nyyeun

naboparopHas pabora (2 yaca(oB)):

ViccnepoBaHue 3aBUCMMOCTN SSPKOCTU M KOHTPACTHOCTU NIOMUHECLIEHTHOrO 9KpaHa ot
SMINCCUOHHOI0 TOKa M BLICOKOrO HanpsixeHus Tpybkun. KoHTponbHble Bonpockl: 1. PeHTreHoBckoe
n3nyyeHue, CBOMNCTBA 2. XapakTepuCTUYECKMI U HENPEPbIBHbIN crekTp 3. Baanmopencrene
PEHTreHOBCKOro U3ny4eHuns c BELWECTBOM, aBNeHne pnoopecLeHLmm

Tema 6. JIP ©€562. UccnepoBaHue ocnabneHusi peHTreHOBCKUX Nlyyer B 3aBUCUMOCTU OT
abcopobupylowero BewecTtsa JIP ©€563. UccnepoBaHue ocnabneHnsi peHTreHOBCKUX Nlyyen B
3aBMCMMOCTM OT TONLWMHbI abcopOupyloLero sellectea

naboparopHas pabora (2 4aca(oB)):

MpoBepka 3akoHa byrepa-/lambepTa-bepa. VicchepnoBaHune nornoweHns peHTreHOBCKMX Nyyel B
3aBMCMMOCTM OT abcopburpyroLlero BelwecTsa 1 B 3aBUCUMOCTM OT TONWMHBI abcopburpytoLero
BewecTtea. KOHTponbHble Bonpockl: 1. PEHTreHOBCKOE n3ny4yeHne, CBOMCTBA 2.
XapakTepuCTUYeCKnin N HenpepbiBHbINM cnekTp 3. BaanmonencTene peHTreHOBCKOro U3ny4eHuns ¢
BELWeCTBOM, KoadodomumeHT nornoweHust 4. 3akoH byrepa-/lambepta-bepa

Tema 7. JIP ©€571. OnpeneneHne KOPOTKOBOSIHOBOMW rpaHULLbl TOPMO3HOIO U3Ny4YeHUs 1
nocrosiHHou lNnaHkKa

naboparopHasi paborta (2 4aca(oB)):

OnpegneneHve npegenbHOM ANUHBI BOMHbI AMin HENPEPbIBHOIO CrekTpa TOPMO3HOr0 U3ny4eHns B
3aBUCUMOCTM OT BbICOKOrO HanpsiXXeHus Ha PeHTreHoBCKOoMn Tpybke. MNoaTeepXxaeHne OTHOWEHNS
HysnHa-XaHTa. OnpeneneHne noctosiHHoN MnaHka. KoHTponbHble BONpoCkl: 1. PeHTreHoBCckoe
n3nyyeHue, CBOMCTBA 2. XapakTepuCTUYECKMI U HENPEPbIBHbIN crekTp 3. Banmonenctene
PEHTrEeHOBCKOro N3ny4eHus ¢ BEWeCTBOM, METOA onpeneneHns noctTostHHon NMnaHka

Tema 8. JIP €522. Pe3oHaHCHOe nornowleHne B cxeme naccusHoro PY ocuunnaropa JIP €523.
ONeKTPOHHbIN NapaMarHUTHbIN B coeanHeHun OOMNr
naboparopHasi pabora (2 4aca(oB)):

MonyyeHne curHana SIP ot cBoboaHoro paankana B coeamHeHmmn OO, HabnogeHve curHana Ha
pa3MyHbIX Pe30HAHCHbIX YacToTax. 3ydeHne coopmbl nuHUKM curHana SlMP, onpeneneHne
NONYWUPUHbI pe30HaHCHOW NUHUK. KoHTponbHbie Bonpochl: 1. MNoHsaTre 3MP 2. CnuHoBbIN
raMmunbTOHMaH ( cnydam ong cnvHa 1/2) 3. NamunbToHMaH ong napamarHUTHoOro ueHTpa 4. lNoxaTtue
g-gpaktopa 5. Cxema nabopaTopHOI yCTaHOBKM

Tema 9. P ©572. 3akoH Mo3nu u onpepneneHue noctosHHon Pupbepra
naboparopHasi pabora (2 4aca(oB)):

M3mepeHne K-kpaes nornoueHns B crnektpax nponyckaHusa Zr, Mo, Ag. lNposepka 3akoHa Mo3snw.
OnpepneneHne noctosiHHo Puabepra. KoHTponbHble Bonpochkl: 1. PEHTreHoBCKoe n3nyyeHue,
CBOWCTBA 2. XapakTepucTmnieckumii n HenpepbiBHbIn cnekTp 3. 3akoH Mo3nm 1 NoCcTosHHaN
Pnnbepra

Tema 10. a) YCTPONCTBO pEHTreHOBCKOro audpaktomerpa 6) TemnepatypHasi 3aBUCMMOCTb
3N1eKTPOonpoBOAHOCTX MEeTan/I0B U NONYNPoOBOAHUKOB

naboparopHasi pabora (2 4aca(oB)):

KTPOHHEBH
B_EPCHTET
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YCTPOWCTBO U NPUHLIMNBI paboTbl OCHOBHBIX Y3M10B AndppakTomeTpa. MNpaktuyeckas 4actb paboTbl
BK/tO4AET 3HAKOMCTBO C TEXHUKOW 1 METOANKOM N3MEPEHNS andppakTorpamMm, Bbibopa pexnmos
paboTbl nabopaTopHoi ycTaHoBKN. KOHTPONbHbIE BONPOCH! 1. YCTPONCTBO PEHTreHOBCKMX TPYOOK. 2.
MoyeMy Heobxoaommo oxnaxaatb aHon PT? 3. YTo Takoe roHMoMeTpuy4eckoe yCcTpocTeo? 4.
PerncTtpaunn peHtreHosckoro nanydexuns. etektopol PU. 5. bnok-cxema ondgppakrometpa,
HasHa4YeHne OCHOBHbIX 610KOB AngopakToMeTpa. 6. HeobxoanMocTb OOKYCUPOBKM PaCcCESIHHOMO
PEHTrEHOBCKOro N3ny4yeHus, MeTon (poKyCUpoBKM Ha gndgopaktomeTpax. 7. BonbT-amnepHas
XapakTepucTuka ra3oHanonHeHHbIX 4eTeKTopoB. 8. CHeTHas xapakTepucTuka cyeTymka
elirepa-Mionnepa. 9. TexHukn 6e3onacHoOCT Npu paboTe Ha PEHTFEHOBCKMX ycTa-HoBkax. 10.
oneMeHTbl ynpaeneHus gugpaktometpa LD Didactic. 11. NpuHunnmnanbHasa cxema cyetymka
"enrepa-Mionnepa

Tema 11. a) OnpeneneHune noTeHumana BO36yX0eHU XapakTepUCTUYECKOro PeHTreHOBCKOro
n3nyyeHus andppakuMoHHbIM MeToaom 6) ekt Xonna n ero npuMeHeHue ons
onpeneneHnsa napameTpos MOHOKpUCTanna nonynposBoaHuKa

naboparopHasi pabora (2 yaca(oB)):

JCOBEHHOCTM PEHTIEHOBCKOr0 CNeKTpa nanyyeHus, BinsHne paboynx napametpos PT Ha ka4yecTBo
NONyYeHHbIX ANGPAKTOrpamM, OLEHUTb NOTEHUMan Bo3byXaeHns xapaktepuctunyieckoro PU ons
pasnuyHbix Matepuanos KoHTponbHbie Bonpock! 1. MexaHn3mbl nepenayv aHeprum anekTpoHa
aToMmy. 2. PeHTreHOBCKMI CnekTp uanyyeHns. 3. HenpepblBHbIM CNEKTP U3ny4eHns. 3aBUCUMOCTb
BUOa crnekTpa ot napameTpos PT. 4. JInHeyatbii CNeKTp PEHTFEHOBCKOro U3nyyeHus,
Heobxoan-Mble YCNOBMS AN BO3HUKHOBEHUS XapakTepUCTUYECKMX NN-HWiA. 5. MpuHumnb
00603HaYeHNI XapaKTePUCTUYECKUX NIMHUIA PEHT-TEHOBCKOro nanyyeHus. 6. Cnektp nornoweHns PA,
Kpain nornowexus. 7. NoteHuman Bo3byxaeHus, noteHuman noHmaaumm. CxoacTeo u pasnuyue. 8.
OnpepneneHne noteHumana Bo36yXxaeHns npu HabniogeHUn ongopakumMm PeHTreHOBCKOro
n3nyyeHns. 9. NMoyeMy B faHHON paboTe peKOMeHAyeTCA NCMONb30BaTb MO-HOKPUCTANNNYECKUIA, a
He nonukpuctTannnyeckmin obpaseu. 10. TOYHOCTb OLEHKM NOTEHUMAna Bo30yXaeHUs
npennaraemMbiM MetTogoM. BnnsHue matepunana ?3epkana? aHona Ha TOYHOCTb U3MEPEHUIA.

Tema 12. a) OnpeneneHune napameTpa peLleTku KpUCTa/ioB Kybmyeckom CUHFOHUU METOAO0M
HOeb6as-Leppepa (nopoluka) 6) U3yyeHne npou,eccoB HaMarHUYNBAHUS U NepeMarHMYMBaHUS
MarHeTUKOB

naboparopHas pabora (2 4aca(oB)):

3y4eHne ocHOB peHTreHoCTPYKTypHOro aHanuaa (PCA) nonukpucTannos, cnocobos
NPUroTOBNEHNS MOPOLLIKOBbLIX 06pa3L 0B, NOyYeHNe N pacwmdpoBka ONPaKLNOHHOK KapTUHbI
paccesiHNs PeHTreHOBCKOro U3ny4yeHns Ha npuMmepe nonukpuctannnyecknx conen. KoHTponbHble
Bonpocskl 1. MNMpocTpaHCcTBEHHas peweTka, cnocobbl ee onucaHng. 2. Kpuctannorpaduyeckme
CUHIOHWUK, 3. DnemMeHTapHas s4erika n ee sugpbl. 4. Kpuctannorpaguyeckme nHOeKChbl NI0CKOCTEN,
MEXMIOCKOCTHOE paccTosHue. 5. Ycnosne andpakumm peHTreHoOBCKMX nyyein. 6. Metoabl
NPUroToBneHns 0bpasuoB 4ns AudpakToMeTprye-ckux nccnenosaHuia. 7. Cnocobbl onpeneneHms
yrna gugopakumm. 8. Cnocobbl onpeneneHns MHTEHCUBHOCTY ANGPaAKLMOHHBIX MakCUMyMOB. 9.
PasneneHue pednekcos, nonydeHHbix ot K- n Kl-uanyyenus. 10. Cessb mexay napametpamu
AYENKN N MEXMNNOCKOCTHBIM Pac-CTOSIHUEM B 3aBMCUMOCTM OT CUHIOHUW ? KBagpaTuyHble oop-Mbl.
11. MeToanka MHANUMPOBAHUS ONGPAKTOrpamMM NoANKPUCTanioB Kybniyeckom CMHroHmnm. 12.
MNpaBuna onpeneneHus Tuna peweTtkn Bpase KpucTannos Ky-6M4eckor CMHroHUN. N3yuntb
npoLuecchbl HaMarHM4YMBaHUS 1 NepeMarHninBaHns HEKOTOPbIX MarHeTUKoB KOHTPObHbIE BOMPOCHI
1. OnuwunTe NpoLecchl, NPoMcxoasimne B oeppoMarHUTHbIX MaTepranax npu nx
nepemarHnYnBaHnn, B COOTBETCTBUN C KPUBbIMU HamarHndmsaHns. Oxapaktepuaynte TUnbl KPUBbIX
HamarHmynBaHms. 2. HazoBute napameTpbl NETAN rucTepesunca n gpyrue napameTps,
xapakTepusytolme MarHuTHble cBoicTea Matepmanos? 3. [losicHUTe pasnuyns Mexay
MarHMTOMArKMMN 1 MarHUTOTBEPObIMM doeppoMarHUTHbIMU MaTepuanamu. [Npreenute npumepsbl
NaHHbIX Matepuanos. 4. Hazosnte BMabl NOTEPb HA NEpeMarHn4MBaHne B qoeppoMarHmMTHbIX
matepuanax? 5. lNpueeaute npuMepbl 0bnactein MpUMeHeHNs (heppoOMarHUTHbIX MaTepManoB C
pasnn4yHbIMM CBONCTBAMN.

Tema 13. a) KauecTBeHHbIN peHTreHoca30BbIv aHanu3 6) MonynpoBooHUKOBbIN
MHXEeKLUUWOHHbIN nasep B) UccnepoBaHue CNeKTpoB 3/1€KTPOMIOMUHECLLeHLUW
CBeToM3ny4yarLiux omonos

naboparopHasi paborta (2 4aca(oB)):

KTPOHHEBH
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V3y4eHne OCHOBHbIX NPUHLUUMNOB peHTreHoasoBoro aHanusa (PPA) nonnkpucTannos, Nnofy4yeHme u
pacwugposka ongpakTorpaMmmbl AByXdasHOW CUCTEMbI HA NPUMEpPEe NONUKPUCTANNNYECKUX CONen,
OCBOEHME METOAMK Ka4eCTBEHHOro peHTreHoa3oBoro aHannsa. KoHTponbHble BONpoch! 1.
lMoHATMe gpasbl BelwecTBa. 3a4ayu, pewaembie METOA0M (Pa30-BOro aHannaa. 2. PeHTreHosckas
XapakTepucTuka BelwecTsa, penepHbole nuHun. 3. MeTton KayecTBEHHOro ¢oasoBoro aHanmsa. 4.
YHyBCTBUTENBHOCTb Ka4€CTBEHHOro (pas3oBoro aHanunaa. 5. PakTopsbl, BAUSIOWME HA
4yBCTBUTEIbHOCTb 0A30BOro aHanu-3a. 6. Metoabl NnpoBefeHNs Ka4eCTBEHHOro pa3oBoro
aHanmaa. MayyeHune npvHumna paboTbl NoNynpoBOAHNKOBOMO MHXEKLNOHHOrO nasepa v ero
OCHOBHbIX xapaktepucTuk. KoHTponbHble Bonpock! 1. B yem 3aknioyalotcs npenmyllectsa
MonynpPOBOOHNKOBBIX MHXEKLIMOHHbIX a3epoB nepen opyrumm Tunamm nasepos (rasosbie,
pybuHoBble 1 T.4.)? 2. B 4eM UHXEeKUMOHHbIE Nasepbl yCTynarT ApyruM Tunam nasepos? 3. MNoyemy
MN.n. nasep Henb3s U3roToBUTb U3 KPEMHUS UNn repManns? 4. Kak BbirnsauT yCnoBmue MHBEPCHOM
3aceneHHOCTM ang n.n. nasepa? 5. [ns yero HyXeH ontudeckuii pesoHaTtop? MoxeT nn nasep
pabotaTtb 6e3 pe3oHatopa? 6. Kakue BMabl NOTEPb B M.M. nasepax SBASOTCS NPUHLUNMANBHO
HeycTpaHuMbiMn? 7. Kakne Bnabl NOTEPb MOXHO YCTPaHUTb (YMEHbLUNTbL) M Kak 9TO caenatb?
ViccnenoBaHune onTMYeCKMX CNEKTPOB 3MEKTPONIOMUHECLIEHLI CBETON3Ny4YaloWwmnX AN0008B
KoHTtponbHble Bonpock! 1. Kakon n3 kosapgumumneHTos ongodoysum (ons aneKTpoHOB Uv Oblpok)
6ynet H6onblue nNpu domkcupoBaHHo Temnepatype? 2. PaboTta Bbixoga 13 metanna Wm=1,5 3B,
KOHLUEHTpauusi 3NekTpoHOB B HEM nm = 2?1022 cm-3, paboTa Bbixofa 13 NonynpoBoaHMKa N-tuna
Wns=2,5 3B, KOHLEHTpaLms anekTPoHOB B HEM N = 2?1016 cM—-3. B kakom HanpaeneHun byayt
NHXEKTUPOBATbCS 9NEKTPOHbI NMPY KOHTakTe aTux BewecTs? 3. Kak byayT 3aBUCETb OT KOOPAMHATI
anekTpuyeckoe none E n noteHuman ¢ B T.H. ?NnaBHOM? p-n nepexone ¢ pacnpeneneHnem
06beMHoro 3apsaa p ~ x? 4. B 4eM nNpuymnHbl 0TAnYMs npsiMoii BeTen BAX peanbHbIx 4MOA0B OT
npsimoii BeTen BAX npoeanbHoro anoga? 5. B yem npuymHbl otnmumusi obpatHoii BeTen BAX
peanbHbIX OnoaoB oT obpatHoli BeTen BAX ngeanbHoro onona?

Tema 14. a) KonnuecTtBeHHbIN peHTreHoa30Bbin aHanu3 6) TyHHenbHbIN anon, B) U3yueHue
CBOWCTB CErHeToa/1eKTpUKoB

naboparopHasi pabora (2 yaca(oB)):

3y4eHre MeTon0B KONMMYECTBEHHOrO pPeHTrweHojasoBoro aHannsa. KoHTponbHble BONPocCh! 1.
YyeT nornoweHms B N1OCKOM obpasLie npu KoNnM4ecTBEHHOM (pa3oBoM aHanunse. 2. MeTtoabl
KONMYeCTBEHHOr0 onpeaeneHns cogepxanHmsa gas B obpasuax. 3. TpeboBaHus k npouenype
NpOBEOEHNS KONNMYECTBEHHOrO (Pa30BOro aHanuaa. 4. lMoaroroska Npobbl ANs KONMYECTBEHHOIO
(pa3oBoro aHanmaa. 5. lNorpewHocTb KONMYECTBEHHOIO Pa3oBoro aHannaa. /1syyeHne KOHTakTHbIX
AIBNIEHWI B MONYNPOBOAHMKAX Ha npuMepe nonynpoBoAHNKOBOT anoaa. KOHTponbHble Bonpochl 1.
Kakoit n3 koadogouumeHToB andpdoyaum (418 aneKTpoHOB UK Ablpok) byaeT 6onblie npu
huKcupoBaHHO Temnepatype? 2. Pabota Boixona n3 metanna Wm=1,5 aB, koHueHTpaumns
3NeKTPOHOB B HEM nm = 2?1022 cM-3, paboTa Bbixofa 13 nonynposogHuka n-tuna Wns=2,5 aB,
KOHLIeHTpauusi aneKTpoHoB B HeM n = 2?1016 cM-3. B kakom HanpaBneHumn 6yoyT UHXEKTUPOBaTbCS
9NEeKTPOHbI MPK KOHTakTe aTux BewecTs? 3. Kak 6yayT 3aBNCETb OT KOOPAUHATbLI ANEKTPUYECKOE
none E n noteHuman ¢ B T.H. ?NNaBHOM? p-n Nepexoae ¢ pacnpeneneHnem o6 beMHOro 3apsna p ~
X? 4. B 4eM npuymHbl 0TIM4ms npsamoin BeTsn BAX peanbHbix Anonos ot npsamon setsn BAX
noeanbHoro gmoaa? 5. B 4eM npuunHbl oTanymsa obpatHoi Beteu BAX peanbHbix AnonoBs OT
obpaTHoii BeTB BAX npgeanbHoro onona?

Tema 15. a) MNpeun3noHHoe onpepeneHne NepuoaoB 3NIeMEHTapPHON iYeliKu 6)
UccnepoBaHne xapakTepUCTUK CONTHEYHOM 6aTapeun npuy pa3HbiX 3HAYEHUSAX COMPOTUBIEHUS
Harpysku 1 oceeLleHHocTu B) UHaMuupoBaHue gucppakTtorpamm noMKpUCTaniioB cpeaHnx
CUHIOHUN

naboparopHas pabora (2 4aca(oB)):

PerncrpaumnoHHblii Homep 6125017 DAEKTPOHHEH
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3y4yeHne MeTon0oB NpeunsnoHHOro onpeneneHns nepuoaos aneMeHTapHon s4einkm KoOHTpOnbHble
Bonpocsl. 1. MpeunsmoHHble obnactu yrnos. 2. CuctemaTnyeckme NorpewHoCcT AngpakToMeTpoB.
3. Monbop onTMManbHOWM ANVHBI U3NyYeHUst ANs NPEeUN3N0oHHbIX M3MepeHuii. 4. Metoapl
rpadpuyeckom akcTpanonsaumn. 5. AHanMTUYeCKuin MeTon akcTpanonaumu. 6. PaccmoTpeTb
npumeHeHne metona KoreHa ons nonn-kpucrtannos TeTparoHasnbHON, rekcaroHanbHOM 1
POMOUYECKOI CMHIOHWIA. ViccnenoBaHme xapakTepUCTK CONHEYHOM baTapen npu pasHbiX
3Ha4YeHNsX CONPOTUBNEHNS Harpy3kn N oceeleHHOCTU KoHTponbHble Bonpockl 1. Hainte
onpeneneHne conHevHon batapen. 2. Ha kakmx CTpykTypax BO3MOXHO HabntooeHne BEHTUNbHOro
gooToap-chbekta? 3. [NoscHMTE, B YEM COCTOUT SBNIEHME BHYTPEHHEro cootoadpdoekTa. 4. HYto Takoe
cobcTBEHHas hOTONPOBOAUMOCTL? 5. HeM onpenensietcs HanpasneHne NHXEKLMN 31EKTPOHOB NpW
KOHTakTe OByX Matepuanos? 6. 13 kaknx COCTaBASIOWMX CKNaablBAETCS MOMHbIA TOK, NPOTEKAIOLWNIA
yepes p-n-nepexon? 7. icnonb3ys goopmyny Ans NOAHOrO ToKa Yyepes p-n-nepexon 1 3akoH Oma
INs BHEWHeN uenu, nony4mte goopmyny poTosac BEHTUNBHOrO ooTo3Nne-MeHTa. 8. Y10 Takoe
gootoaac ?xonoctoro xona?? 9. NokaxuTe Ha rpadrke BONbT-aMNepHOn XxapakTepucTmkim
dpoTo31EMEHTA TO4YKY, COOTBETCTBYIOLLYIO MakCUMaribHOW MOLWHOCTX, OTAaBaEMOM
OOTO3NEKTPMHECKUM rEHEPATOPOM BO BHELWHIOK Uenb. 10. Ha3oBuUTe OCHOBHbIE (0aKTOpbI,
onpenensowme agdeKTMBHOCTb pabo-Tbl CONHEYHbIX baTapeil. BapmaHTtbl pacyeTa
LMCPpakTorpamMm NoanKPUCTansioB ¢ Hekybuyecko cummeTpuein. KoHTponbHble Bornpock 1.
Kpuctannorpadouyeckune cuctembl (CUHroHUn). 2. Kateropum CUHIOHWUA, CpeaHne CUHIoHUK. 3.
Kpuctannorpadguyeckme yctaHoBku. 4. OcobeHHOCTV KpucTannorpagunyeckmx yCTaHoBOK
rekcaroHasibHOW 1 TPU-roOHaNbHOM CMHIroHWi. 5. KBagpaTtuiHbie oopMbl CPeOHUX CUHTOHWIA. 6.
MeToabl MHONUMPOBAHUS OUKPAKTOrpamMmM NOANKPUCTANNOB CPEOHNX CUH-TOHUIA: a) ?MeToq,
LIeNI0YNCNEHHbIX OTHOWEHWIA?; 6) MeToL HOMOrpamMm; B) ?MeToA, NocnenoBaTe/lbHbIX OTHOWEHWA?. 7.
MpuHLMNbI NOCTPOEHNs HoMorpamm boepcTpema. 8. Cxema (anropuT™m) MHANLNPOBAHUS
LMPPaKTOrpamMm NonNKPUCTaNIoB CPenHNX CUHIOHWIA. 9. BnnsiHue akcnepuMeHTanbHOM oWwnbKn Ha
JOCTOBEPHOCTb MONy4YeHHbIX Pe3ynbTaTos.

Tema 16. a) UccnepoBaHue 3aBUCMMOCTM BbIXOLHOIO HaNpsXXeHusi CoNIHe4YHon b6atapeu ot
TeMneparypbl NPy pa3HbiX 3HAYEHUSAX CONPOTUBNEHUA Harpy3ku 6) UccnepoBaHue
3aBMCMMOCTM BbIXOAHOIO HanpsiXXeHUsi CONHeYHoWn 6aTapen OT yrna NnoBoOpoTa CONMHEYHbIX
6arapen K MICTOYHUKY CBeTa Npu pa3HbiX 3Ha4YEHUSAX CONPOTUBNEHUS Harpy3ku B)
BHyTpeHHUI cpoTOahheKkT B 04HOPOAHBIX MONYNPOBOAHUKAX

naboparopHasi pabora (2 yaca(oB)):

Monyy4nTb 3aBUCUMOCTb BbIXOLHOrO HANPSXXEHMS CONHEYHON BaTapen oT TeMnepaTypbl NPY PasHbIX
3Ha4YeHUsX conpoTuBNeHUs Harpy3ku. KoHTponbHble Bonpockl 1. [lante onpeneneHve ConHe4YHom
b6atapen. 2. Ha kakmx CTpyKTypax BO3MOXHO HabnoaeHne BEHTUNbHOro ooToadp-goekTa? 3.
MosicHNTe, B Y4EM COCTOMUT SIBNEHWE BHYTPEeHHero gpotoadogpekTa. 4. Yto Takoe cobcTBEHHas
gooTonpoeoanMocTb? 5. HeM onpenensieTcs HanpasneHne NHXeKLUMW 3NeKTPOHOB MNPy KOHTaKTe
AByx Mmatepuanos? 6. /13 kakmx coCTaBnsAowWmx cknagbiBaeTcs NonHbIA TOK, MpoTeKawmn yepes
p-n-nepexon? 7. icnonb3ys oopmyny Ans NOAHOro Toka Yyepes p-n-nepexon n 3akoH Oma ons
BHELWHeN Lenu, nony4mTte popmyny ooTo34C BEHTUNBHOIO oOTO3Ne-MeHTa. 8. Hto Takoe ghotoaac
?xonocTtoro xona?? 9. NokaxuTte Ha rpaduke BONbT-aMNEePHON XapakTepUCTUKN POTO3NEMEHTA
TOYKY, COOTBETCTBYIOLLYHO MakCMMalbHOM MOLHOCTW, OTAaBaeMoi OOTOINEKTPUYECKNM
reHepaTopoM BO BHeWHIOW Lenb. 10. Ha3oBMTe OCHOBHbIE dpakTophbl, onpeaenswowmne

300 PEKTUBHOCTL Pabo-Thl CONHEYHbIX baTapeit. iccnenoBatb 3aBUMCMMOCTb BbIXOLHOMO
HanNpPsXXeHUs CONHeYHoW baTapen OT yrna NoBOpPOTa COMHEYHbIX baTapen K UICTOYHMKY CBETaA Mpu
pasHblX 3HAYEHNSX CONPOTUBNEHMS Harpy3km KoHTponbHble Bonpocsl 1. [lanTte onpenenexHve
CONHeYHo batapen. 2. Ha kakmx CTpykTypax BO3MOXHO HabntoaeHne BEHTUNbHOro
gooToap-chbekta? 3. [NoscHMTE, B YEM COCTOUT SABMIEHME BHYTPEHHEro choTtoadpdpekTa. 4. HTo Takoe
cobCcTBEHHAsA (OOTONPOBOAUMOCTL? 5. HeM onpenenseTca HanpaBneHne NHXEKLMN 3EKTPOHOB NpW
KOHTakTe OByX MatepunanoB? 6. 13 kaknx COCTaBnSIoOWMX CKNaabiBaeTCs MOMHbIA TOK, NPOTEKAILWNIA
Yyepes p-n-nepexon? 7. icnonb3ys goopmyny Ans NOAHOroO Toka Yyepes p-n-nepexon 1 3akoH Oma
ONS BHEWHeN uenu, nony4uTe popmyny qoOTO34C BEHTUNbHOIO hoTo3N1e-MeHTa. 8. HT1o Takoe
gooToaac ?xonoctoro xona?? 9. Nokaxute Ha rpadouke BONbT-aMNepHON xapakTepucTuku
poTO3N1EMEHTA TOYKY, COOTBETCTBYIOLLYIO MaKCUManbHOW MOLWHOCTU, OTAaBAEMOM
POTO3NEKTPUYECKNM reHepaTopoM BO BHELWHIOKW Lenb. 10. Ha3oBnte oCHOBHbIE G0akTopbI,
onpegpensiowme apPeKTMBHOCTb Pabo-Tbl CONHEYHbIX BaTapei.
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Tema 17. a) BunonsipHbin TpaH3uCTOp 6) YHMNONSPHbINA (NOIEBOW) TPAH3UCTOP B)
OnpepneneHve pa3MepoB MeTaIM4eCKMX HAHOYACTUL, U3 CNEKTPOB MNTa3MOHHOIO pe30HaHC

naboparopHas pabora (2 4aca(oB)):

N3yyeHne ocobeHHOCTEN BKIOYEHMS BUMONSIPHOrO TPaH3MCTOPa U U3MEPEHME €ro OCHOBHbIX
xapakTepucTuk. KoHTponbHble BONpockl: 1. [lepedncnute BO3MOXHbIE CXEMbl BKITIOYEHUS U PEXUMbI
BK/IIOYEHUSI BUNONAPHOro TpaHaucTopa. 2. Kak yBenmuntb KoaggULNeHT nepeaadv SMAUTTEPHOro
Toka? 3. Kak n noyemy Koahpu1LMEeHT nepeaaym 3aBncuT Ot BXogHOro Toka? 4. Kak Bbirnaant
(HapucoBaTb) xapakTepuctuka obpaTHoi cBsiam BunonsipHoro TpaHancTopa? 5. Kak u novemy
KO9hOUUMEHT Nepeaayn 3aBMCUT OT YacToTbl curHana? N3ydeHne ocobeHHOCTEN BKIHOYEHUS
YHUMONSAPHOro TPaH3ncTopa N N3MepeHne ero OCHOBHbIX XapakTepuctuk. KOHTPOIbHbIE BOMPOCHI:
1. YcunuTenem Kakoro a/1eKTpruyeckoro napameTpa sBnseTcs noneson TpaH3UCTOP: HANPSXEHNS,
TOKa, MowHOCTM? 2. Kak peannayeTtcs obpaTtHas CBsi3b B YHUMONSAPHOM TpaH3uctope? 3. B yuem
NpeunMyLecTBa yHUMONSIPHOro TpaHancTopa nepen bunonspHoiM? 4. B yeM HegocTaTku
YHUMONSIPHOrO TpaHaucTopa nepeq bunonsipHeiM? 5. Kak BbIrnsauT (HapncoeaTb) BXoAHas
XapakTepucTuka YHUMONSpHOro TPaH3nCcTopa ¢ ynpaBnsowmm p-n nepexonom?

Tema 18. a) U3yueHmne 4aCTOTHOW 3aBUCUMOCTM MarHUTHOM BOCNPUMMUYMBOCTHU O)
OnpepneneHue Temneparypbl Kiopu B) U3yyeHne aneKTpuyecknx cBONCTs chepputos

naboparopHas pabora (2 4aca(oB)):

3y4eHre 4acTOTHOM 3aBUCMMOCTU MarHUTHOM BOCNPUNMYMBOCTU KOHTPONbHbIE BONPOCHI 1.
Ob6bACHNTE MEXAHM3M BO3HUKHOBEHMS ?3C00CDEKTUBHOIO pasmarHuymsatowero nons?. 2. ns vero
BBOAUTCS NOHATME 3CPPEKTUBHON MACChl AOMEHHON rpaHmubl? 3. YTo NnponcxoamT ¢ JOMEHHOM
rpaHuuen npu BKAYEHUN BHewHero nona? 4. 1ng 4ero BBOAUTCS KOSPPUUNEHT ?MarHUTHOW
BA3KOCTU? B? 5. HanuwwnTte ypaBHeHE OBUXEHUS LOMEHHOWN rpaHunLbl U ero pelleHne ans cnyyas
rapMOHNYECKOro BHEWHEro Nons, AencTBytowero Ha obpasel. 6. 3anuwunte ycnosmne Manoro
3aTyxaHus. 7. B kakom cnyqae HabnoaaTcs YacToTHbIE 3aBMCUMOCTY X' (W) 1 X' (w)
?penakcaumoHHoro? Tuna? 8. Yto Takoe TaHreHc yrna notepb? 9. Kak onpenensoTt npakTniecku
BENNYMHY OENCTBUTENbHOMN N MHMMOIW YacTel MarHUTHOW NPOHMLAEMOCTN B NEPEMEHHOM
9NeKTpPOMarHUTHOM rnone?

Tema 19. ATOMHO-CcUIOBasi MUKPOCKOMUS MUKPO- U HAHOCTPYKTYp: NMonyyeHne ACM
n306paxeHnin KOHTaKTHbIM METOA0M Ha Mukpockone P4-SPM-MDT

naboparopHas pabora (6 4aca(oB)):

MonyyeHne ACM unzobpaxeHus Tpex Tunos obpa3suos. NposeneHne ACM namepenuin nepuoaa
kannbposo4How peweTtkn 3600 wTp/mm. MpoeeneHne ACM namepeHuii BbICOTbI CTYNEHM
NepuoanNYecKon peweTkn U3 AMoKCHMaa KPEMHUS, COOPMMPOBAHHOIO Ha MOBEPXHOCTU
KprcTannmyeckoro kpemHus. OnpeneneHne 0o3bl 06ny4eHns membpaHbl U gnameTp nopbl.
OnpepneneHne WwepoxoBaTtocT NOBEPXHOCTN 06NyYeHHON MeMbpaHsbl.

Tema 20. OcHoBbl uMnynbcHon AP cnekTpockonuun
naboparopHas pabora (6 yaca(oB)):

Ha nmnynbcHom cnektpomeTtpe Elexsys E580 nonyuutb curHan cBo604HOM MHAYKUMN paavkana
OOMT n onpenenutb BpeMa T2 1 cpaBHUTL C AaHHbIMK cTaumoHapHoro 3MNP. Ha moHokpucTtanne
KMgQO2, 3anucaTtb axo-aeTekTnpoBaHHblin cnekTp AMNP. O6bscHWUTbL Habnogaemoe senexHve. Ha
MoHokpuctanne KMgO2 nameputb BpemMeHa nonepeyHon 1 NnpoaonbHON penakcaumnm.

Tema 21. 3P noHOB AByXBaNeHTHOro MapraHua B KpucTtasnax anatura n donroopura
naboparopHasi pabora (6 4aca(oB)):

Monyuntb cnekTp SINP Ha MoHokpucTanne BaF2:Mn Ha cnektpomeTpe Bruker EMX Premium X.
[MpoaHannanpoBatb MNONYYEHHbIA CNEKTP.

Tema 22. PeHTreHOCTPYKTYpPHbIA aHanus3
naboparopHas paborta (6 4aca(oB)):

OnpegneneHne NOCTOSHHOW pPeLeTKN KpucTanna, BblbpaHHOro npenogasatenem, no
OndopakTorpamMmam, nosly4eHHbIM Ha pasHbix Npubopax, METOLOM PEHTFEHOCTPYKTYPHOrO aHannaa,
obbsicHeHVe nopsiaka obpaboTkm cnekTpa.

Tema 23. OnTnyeckasi CeKTPoOCcKonus KoMnneKcoBs aHTaHOua0B
naboparopHas pabora (6 4aca(oB)):
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PerucTtpauusi KWHETUKM U CriekTpa NIOMUHECLeHUMM 06pa3LioB xuakokpuctanandeckoro (XKK)
pacnnaea agoykta esponus (lll) n ragonunus (11l) unn TCAS Tb(lll). Pernctpaumsa cnektpa
nornoweHns obpasuos xuaokokpuctannmyeckoro (XKK) pacnnaea apaykta esponus (1) n
raponvHus (I11) unn obpasuos TCAS Tb(lll), TCAS Gd(lll). Pernctpaums cnektpa Bo3byXaeHUs
xuakokpuctannunyeckoro (XKK) pacnnaea agaykta esponusa (lll) nnu TCAS Tob(lIl). AHanuna
MONYYEHHbIX 9KCMEPUMEHTASIbHbBIX AAHHbIX.

Tema 24. OTpaboTka METOAUKU MUKPOCKOMUYECKUX UCCNenoBaHUA 1 MUKPO3OHA,0BOrO
3NleMeHTHOro aHasn3a KepaMmyeckux MaTtepuanos, NMUHAHOIo CbipbsA U X MOAUdUKaTopoB
naboparopHas pabora (6 4aca(oB)):

MonyunTb n3obpaxeHne TecT-obpasua B pexume "Mopdonorns" (SE-netektop) ¢ MCNonb30BaHMEM
pexunma Bobnepa n koppekunn acturmatnama. lonyuntb n3obpaxeHue B pexmme pasoBoro
KoHTpacTa (BSE-netekTop). [MpoOBECTM 3NEMEHTHBIA MUKPOAHANU3 C NONY4YEHHOrO M300paxeHuns, ¢
ncnonb3osaHnem nporpammol INCA.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSATE/IbHOM paboTbl AUCLUMNINHBI (MOLYNSA)

Buabi
Hepens | camoctositenbHomn [TpynoeMKOCTb
ceMecTpa paboTbl (B yacax)

CTY[EHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHOW
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 1. JIP €541.
OtpaxeHuve bparra:
onpepeneHune
MOCTOSAHHOW peLeTKu
mMoHokpuctanna (Cu, Mo
aHopn) JIP €542. 6 1 NnoAroToBka K 5
" |Onpenenexnune oTyeTy
MOCTOSAHHOW peLeTKu
KyOU4eCKO CUHIOHUN
MEeTOOM
Lebas-LLepepa
(nopowka)

Tema 2. JIP ©521.

S OepHbI MarHUTHbIN 6 5 noaroToBka K 5
pe3oHaHc anep 19F n oT4yerty
1H

Tema 3. JIP €531.
3. [BbicokoTemnepartypHas 6 3
CBEpXnpPoBOAUMOCTb

Tema 4. JIP €543.
CpaBHUTENbHbIA aHann3
crnekTpa OT BPEMEHMU
akcnoauuum J1IP €551. 6 4 nogroToBska K 5
ViccnenosaHue oT4yety
XMIMMYECKOro cocTasa
ChnnaBsoB

oT4HeT

oT4yer

noaroToBka K 2

oT4yety oTHeT

oT4yeT

Tema 5. JIP ©561.
dnoopecueHums
5. [TOMUHECLEHTHOrO 6 5 noaroToBka K 5
9KpaHa Bcnencrtsume oTyeTy
BO30ENCTBUSA
PEHTIFEHOBCKUX NyYen

oT4veT
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi

caMoCTOsITe/IbHOM

paboTbl
CTY0EeHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 6. JIP €562.
VccnepoaHune
ocnabnenus
PEHTrEHOBCKUX Ny4yeii B
3aBMCUMOCTU OT
abcopbupytoLero
Bewectea JIP €563.
VccneposaHune
ocnabnenus
PEHTrEHOBCKUX Ny4yeii B
3aBMCUMOCTU OT
TONLWMHbI
abcopbupytoLero
BellecTBa

NoAroToBka K
oTyeTy

oT4veT

Tema 7. JIP @571.
Onpenenenuve
KOPOTKOBOJSIHOBOW
rpaHnLbl TOPMO3HOIO
N3Ny4eHns n
noctosiHHou NnaHka

MOAroToBKa K
oTyeTy

oT4et

Tema 8. JIP €522.
PesoHaHcHoe
nornoweHne B cxeme
naccueHoro PY
ocumnnatopa JIP €523.
ONEKTPOHHbI
napamarHuTHbIN B
coeanHeHun JONr

MOAroToBKa K
oTyeTy

oT4yeT

Tema 9. P €572. 3akoH
Mo3anu n onpeneneHve
nocTosiHHoM Puobepra

MOAroToBKa K
oTyeTy

oT4yeT

10.

Tema 10. a) YcTponcTteo
PEHTIFEHOBCKOIro
ongopaktomeTpa 6)
TemnepatypHas
3aBUCMOCTb
9NEeKTPONPOBOAHOCTM
MeTannoB n
NonynpoBOAHNKOB

MOAroToBKa K
oTyeTy

oT4yeT
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi

caMoCTOsITe/IbHOM

paboTbl
CTY0EeHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

11.

Tema 11. a)
Onpepenenve
noTeHumnana
BO30YyXOEHNS
XapakTepuCcTN4eCcKoro
PEHTrEHOBCKOro
N3ny4eHns
OMGOPaKLNOHHBIM
MeToaoM 6) DdbdoekT
Xonna u ero
NpVMeHeHne ans
onpepeneHuns
napameTpoB
MOHOKpUcTanna
nonynpoBOAHMNKA

NoAroToBka K
oTyeTy

oT4yeT

12.

Tema 12. a)
Onpenenenve
napameTpa peweTku
KpuUcTannoe Kybn4ecko
CMHIOHMM METOLIOM
Lebas-Leppepa
(nopowka) 6) N3y4eHune
MpoLIeccoB
HamMarH14YMBaHns u
nepemMarHu4nBaHus
MarHeTunKoB

MOAroToBKa K
oTyeTy

oT4yet

13.

Tema 13. a)
KayecTBeHHbIN
peHTreHoas30BbIN
aHanus 6)
[MonynpoBOOHNKOBbIA
WHXEKLNOHHbIV nasep
B) ViccneposaHue
CNeKkTpoB
9NEeKTPONOMNHECLIEHL Y
CBETOM3/yvaroLwmx
OMoaoB

MOAroToBKa K
oTyeTy

oT4yeT

14.

Tema 14. a)
KonnyecTBeHHbIN
peHTreHopas3osbli
aHann3 6) TyHHenbHbIl
anog B) N3yyeHwne
CBOWCTB
CErHeToaN1eKTpukos

MOAroToBKa K
oTyeTy

oT4yeT
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Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 15. a)
MpeunanoHHoe
onpeneneHne nepnonos
3aNIeMeHTapHON a4einkn
6) NccnepoeaHue
XapakTepucTuk
CONHeYHo batapen
15.[PY PaBHbIX 3HAYEHNSAX v 6 |MOAroToBKa K
COMpPOTUBIEHMNS oT4ery
Harpysku un
OCBELIEHHOCTN B)
WHovunposaHve
Indopaktorpamm
NONVKpUCTannoBs
CpeldHNX CUHTOHWIA

2 oTyer

Tema 16. a)
VccnenosaHne
3aBUCMMOCTU
BbIXO4HOrO
HanpsiXXeHns
cofiHe4yHow baTapen oT
Temneparypbl Npu
pa3HbIX 3HAYEHNSIX
COMPOTMBNEHMS
Harpy3ku 6)
VccnenosaHne
3aBUCMMOCTU
16.[BbIXOQHOMO 7 7
HanpsiXXeHns
cofiHe4yHow baTapen oT
yrna nosoporta
COfHeYHbIx baTapeit K
NCTOYHWKY CBETa Npwn
pa3HbIX 3HAYEHNSIX
COMPOTMBNEHMS
Harpysku B)
BHyTpeHHWI
poToadPPEKT B
OLHOPOOHbIX
NonynpoBOAHMKAX

Tema 17. a)
BunonsipHbIn
TpaHaucTop 6)
YHUNONSAPHbIA
(nonesoW) TpaH3UCTOP
17./8) Onpenenexune 7
pasmepos
MeTanmM4ecKunx
HaHo4yacTmu 13
CMEKTPOB MNasMOHHOI0
pe3oHaHc

noaroToBka K

otyety 2 oT4yeT

8 noaroToBka K

oTyety 2 oTyer
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Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 18. a) N3yyeHune
4aCTOTHOMN 3aBMCUMOCTM
MarHMTHOW
BOCMPUUMYMBOCTM 6)
18 Onpepenenve v g [noAroToBka K 5
‘Iremnepatypbl Kiopu B) oT4ery
N3yyeHune
SNEeKTPUYECKMX CBONCTB

doeppuToB

oT4yeT

Tema 19.
ATOMHO-cunoBsas
MUKPOCKOMUS MUKPO- 1
HaHOCTPYKTYp:
19.|MNonyyeHne ACM 7 10-11
n306paxeHuit
KOHTaKTHbIM METO40M
Ha MMKpockone
P4-SPM-MDT

Tema 20. OcHosbl
20.|»mnynbcHon ISP 7 11-12
crnekTpockonuu

Tema 21. 9IP noHos
ABYyXBaNeHTHOro ) MOAroToBKa K

21. mMapraHua B Kpuctannax / 12-13 oT4yety 6

anartmTa n donrooputa

Tema 22.
22.|PeHTreHOCTPYKTYpPHbI 7 13-14
aHanuna

Tema 23. OnTnyeckas
CMNEeKTPOCKONnS i noaroToBka K

23. KOMMNEKCoB / 14-15 oTyeTy 6

NnaHTaHoOMOoB

Tema 24. OtpaboTka
METOLMKM
MUKPOCKOMNYECKNX
nccnenoBaHuin n
MUKPO30H0BOr0O MOAroToBKa K
2413 neMeHTHOro aHann3aa / 15-16 oT4eTy 6
Kepamumn4eckmx
MaTepuanos, MUHSHOMO
CbIpbsl N X
MoaMdomMKaTopoB

NTtoro 72

noaroToBka K

otyety 6 oTyer

noaroToBka K 6

oT4yety oTHeT

oT4yeT

noaroToBka K 6

oT4yety oTHeT

oT4yet

oT4yeT

5. O6pa3oBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

CamocTosTenbHble nabopaTtopHbie paboThl ¢ 00CYXAeHMEM Pe3ynbTaToB C npernogasarenem u
HanucaHue oTyeTta no pesynbtaraM BbiNonHeHUs nabopaTopHoOn paboThi.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. JIP ©541. OtpaxeHue bBparra: onpeneneHne NoCTOSAHHOM peLLeTKU MOHOKpuUcTanna
(Cu, Mo aHop) JIP €542. OnpeneneHne NOCTOSAHHOW peLUeTKU Kybm4eckon CUHFOHMU METOA,0M
Heb6as-Llepepa (nopoLuka)

OTYeT , NPUMEPHbIE BONPOCHI:

OT4eT no nabopaTopHoOl paboTe OOMXKEH CooepXaTb: KpaTkoe onucaHne Teopum no naboparopHoii
paboTe; onucaHne nopsaka BbINOMHEHNS PaboThbl; N3NOXEHME 9KCNEPUMEHTANbHOrO MaTepmana;
obcyXaeHne Nony4yeHHbIX pe3ynbTaToB, BbIBOAbI.

Tema 2. JIP €521. AnepHbl MarHUTHbIN pe3oHaHc ssiaep 19F un 1H

OTYeT , NPUMEPHbIE BONPOCHI:

Orty4eT no nabopaTtopHoit paboTe OOMXEH codepXaTb: KpaTkoe onucaHue Teopun no naboparopHom
paboTe; onucaHne nopsaka BbiMNoMHEHUS PaboThbl; M3N0XEHNE 9KCNepMeHTaIbHOro MaTtepuana;
o6CyXaeHue NonyYeHHbIX Pe3yNbTaToBs, BbiBOIbI.

Tewma 3. JIP ©€531. BoicokoTeMnepatypHasi CBepXnposoaumMocTb
OTYET , NPUMEPHbIE BONPOCHI:

OtueT no nabopatopHoii paboTe DONXEH codepXaTb: KpaTkoe onncaHmne Teopun no nabopaTopHom
paboTe; onvcaHve nopsiaka BbiNoNHEHNS PaboTbl; N3NI0XKEHNE 3KCNEPUMEHTANbHOIO MaTepuana;
o6cyxaeHre Nony4YeHHbIX pe3ynbTaToB, BbIBOAbI.

Tewma 4. J1IP ©543. CpaBHUTENbHbIN aHaNU3 cnekTpa oT BpemeHu akcno3uuum JIP €551.
MccnepoBaHue XMMUYeCKoro coctasa cniasoB

OTHEeT , NPUMEPHbIE BOMPOCHI:

OrtyeT no nabopaTtopHoit paboTe LOMXeH codepXaTtb: KpaTkoe onucaHve Teopun no naboparopHom
paboTe; onucaHue nopsaka BbiMOMHEHUS PaboThbl; M3N0XEHNE SKCNepUMEHTaIbHOro MaTtepuana;
06CyXaeHue MoMyYeHHbIX Pe3yNbTaToBs, BbIBOIbI.

Tema 5. JIP ©€561. ®dnroopecueHUMs NIOMUHECLLEHTHOrO 3KpaHa BcneacTeme BO30eNCTBUS
PEeHTreHOBCKUX nyyen

OTYET , MPUMEPHbIE BOMPOCHI:

Orty4eT no nabopaTopHoit paboTe OOMXEH codepXaTb: KpaTkoe onucaHve Teopun no nabopatopHom
paboTe; onucaHne nopsaka BbiMNoNHEHUS PaboThbl; M3NOXEHNE SKCNepMeHTaIbHOro MaTtepuana;
06Cy>XaeHue NonyYeHHbIX Pe3ynbTaToBs, BbIBOIbI.

Tema 6. JIP ©€562. UccnepoBaHue ocnabneHusi peHTreHOBCKUX Nlyyer B 3aBUCUMOCTU OT
abcop6upylowero BewecTtsa JIP ©€563. UccnepoBaHue ocnabneHnsi peHTreHOBCKUX Nlyyen B
3aBMCMMOCTM OT TONLWMHbI abcopOupyloLero Bellectea

OTYeT , NPUMEPHbIE BONPOCHI:

OT4eT no nabopaTopHol paboTe OOMXKEH CoaepXaTb: KpaTkoe onucaHne Teopum no naboparopHoii
paboTe; onmcaHue nopsiaka BbiMONHEHNS paboTbl; N3NOXEHNE SKCNEPVIMEHTANIBHOrO Matepmana;
obcyXaeHne Nony4eHHbIX pe3ynbTaToB, BbIBOAbI.

Tema 7. JIP ©€571. OnpeneneHne KOPOTKOBOSTHOBOMW rpaHULLbl TOPMO3HOIO U3Ny4YeHUs 1
nocrosiHHou lNnaHkKa

OTYeT , NPUMEPHbIE BONPOCHI:

OtueT no nabopatopHoit paboTe AONMXEH colepXaTb: KpaTkoe onncaHve Teopun no nabopaTopHoi
paboTe; onucaHne nopsaka BbiMONHEHUS PaboThl; M3NOXEHWE 3KCNepMEHTaNlbHOro MaTepuana;
06Cy>XaeHne NonyYeHHbIX Pe3ynbTaToB, BbiBOIbI.

Tema 8. JIP €522. PesoHaHCHOe nornouieHne B cxeMme naccmsHoro PY ocuunnaropa J1P €523.
AneKTPOHHbIN NapaMarHUTHbIW B coeauHeHun OPMr

OT4eT , NPpMUMEpPHbIE BOMPOCHI:

Ortyet no na60paTopH0|7| pa60Te OO/XeH cofepXaTtb: KpaTtkoe onnmcaHmne teopun no na60paTopH0|7|
pa60Te; onncaHume nopsanka BblMmoNHEHUA p8.60TbI; N3JTOXEHNEe aKCNnepmMeHTasibHOro Mmarepmnana;
OﬁCY)K,D.eHVIe Nnony4yeHHbIX pe3ynbTaToB, BbiIBOAbI.
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Tema 9. P ©572. 3akoH Mo3nu n onpepeneHue noctosHHon Pupbepra
OTYeT , NPUMEpPHbIE BOMPOCHI:

OrtyeT no nabopaTtopHoit paboTe LOMXeH codepXaTb: KpaTkoe onucaHve Teopun no naboparopHom
paboTe; onucaHne nopsaka BbiMONHEHUS PaboThbl; M3N0XEHNE SKCNepUMEHTaIbHOro MaTtepuana;
06CyXaeHue MoMyYeHHbIX Pe3yNbTaToBs, BbIBOIbI.

Tema 10. a) YCTPOMCTBO pEHTreHOBCKOro audopaktomerpa 6) TemnepatypHasi 3aBUCMMOCTb
3/1eKTPONpPOBOAHOCTU METaNNOB U NONYNPOBOAHNKOB

OTYET , MPUMEPHbIE BOMPOCHI:

OtueT no nabopatopHoii paboTe [OMXEH coaepXaTb: KpaTkoe onncaHve Teopun no nabopaTopHoi
paboTe; onncaHme nopsaka BoIMONHEHUS paboThl; M3NOXEHWE 3KCNepMEHTaNlbHOro MaTtepuana;
06Cy>XAeHNe NonyYeHHbIX Pe3yNbTaToB, BbiBOIbI.

Tema 11. a) OnpeneneHune noteHuMana Bo36yX0eHUS XapakKTepPUCTUYECKOro PeHTreHOBCKOro
n3nyuyeHus aucppakuMOHHbIM MeTonoM 6) DcpdbekT Xonna n ero npumeHeHne ons
onpepneneHns napaMeTpos MOHOKpUCTana NnonynpoBoaHUKa

OTHET , NPUMEPHbIE BOMPOCHI:

OtyeT no nabopatopHoi paboTe OOMXEH coaepXaTb: KpaTtkoe onncaHne Teopum no nabopaTtopHoN
paboTe; onucaHne nopsaka BbiMNOMHEHNS PaboThl; M3N0XEHNE SKCMepUMEHTaIbHOro MaTtepuana;
06CyXaeHue Nony4YeHHbIX Pe3yNbTaToBs, BbIBOIbI.

Tema 12. a) OnpeneneHune napameTpa peLleTku KpUCTayioB Kybm4yeckom CUHFOHUU METO4O0M
HOebas-Leppepa (nopoluka) 6) U3yyeHne npou,eccoB HaMarHUYNBAHUS U NepeMarHMYMBaHUSA
MarHeTuKoB

OoT4yeT , NpMMepPHblie BOMPOCHI:

Orty4eT no nabopaTopHoit paboTe OOMXEH codepXaTb: KpaTkoe onucaHve Teopun no naboparopHom
paboTe; onucaHne nopsaka BbiMNoMHEHUS PaboThbl; M3N0XEHNE SKCNepMeHTalbHOro Matepuana;
o6CyXaeHue NonyYeHHbIX Pe3ynbTaToBs, BbiBOIbI.

Tema 13. a) KauecTBeHHbIN peHTreHocpa30BbIN aHanu3 6) MonynpoBoaHUKOBbLIN
MHXEeKLUOHHbIX na3ep B) UccnepnoBaHme CNeKTPOB 31€KTPOSIIOMUHECLL,eHLIMU
CBeTOM3NyyalouLmx AMonos

OT4eT , NPpMUMEpPHbIE BOMPOCHI:

Ortyet no na6opaTopH0|7| pa60Te OO/XeH cofepXaTtb: KpaTtkoe onnmcaHmne teopun no na6opaTopH0|7|
pa60Te; onncaHme nopsanka BbllMmoNHEHUA pa6OTbI; N3JTOXEeHNEe aKCnepmMeHTaZibHOro Mmarepmnana;
O6CY)K,£I.eHV|e Nony4eHHbIX pe3ynbTaToB, BbiIBOAbI.

Tema 14. a) KonnuecTtBeHHbIN peHTreHoa30Bbin aHanu3 6) TyHHenbHbIN auopn, B) U3yueHue
CBOWCTB CErHeTo3/1eKTpUKOB

OTHeT , NPpUMEepPHbIE BOMPOCHI:

Orty4eT no nabopaTtopHoit paboTe OOMXEH codepXaTb: KpaTkoe onucaHve Teopun no naboparopHom
paboTe; onucaHne nopsaka BbiMoMHEHUS PaboTbl; M3N0XEHNE 9KCNepMeHTaIbHOro MaTtepuana;
o6CyXaeHue NonyYeHHbIX Pe3ybTaToBs, BbiBOIbI.

Tema 15. a) MNpeun3anoHHoe onpeneneHne NEpMoaoOB ANeMeHTapHon siuenkn 6) UccneposaHue
XapaKTepUCTUK COTHEYHOM 6aTapeu npu pasHbiX 3HaYE€HUSAX CONPOTUBIEHUS Harpy3ku 1
ocBelleHHocTU B) UHAMUMpoBaHue aucppaktorpamm noiMKpMUCTaniioB CpeaHNX CUHIOHUIA

OT4eT , NPpMUMEepPHbIE BOMPOCHI:

OtueT no nabopatopHoii paboTe DONXEH codepXaTb: KpaTkoe onncaHve Teopun no nabopaTopHoim
paboTe; onvcaHne nopsiaka BbiMONHEHNS PaboTbl; N3NI0XKEHNE KCNEPUMEHTANBbHOIO MaTepuana;
obcyxAeHre Nony4YeHHbIX pe3ynbTaToB, BbIBOAbI.

Tema 16. a) UccnepoBaHne 3aBUCMMOCTU BbIXOLHOIO HanpsiXXeHUs CoNHeYHon 6aTapeu ot
TeMneparypbl MNPy pa3HbiX 3HAYEHUAX CONPOTUBNEHUA Harpy3ku 6) UccnepoBaHue
3aBMCMMOCTM BbIXO4HOI0O HanpsiXXeHuUsi CONHEeYHOoW 6aTapen OT yrna noBoOpoTa CONMHEYHbIX
6arapen K MICTOYHUKY CBeTa Npu pa3HbIX 3HAYEeHUSAX CONPOTUBNEHUS Harpy3ku B) BHyTpeHHUN
cdoTtoachdpekT B 04HOPOAHBbIX NONYNPOBOAHMKAX

OTHEeT , NPUMEPHbIE BOMPOCHI:
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OrtyeT no nabopaTtopHoit paboTe LOMXeH codepXaTb: KpaTkoe onucaHve Teopun no naboparopHom
paboTe; onucaHne nopsaka BbiMOMHEHUS PaboThbl; M3NOXEHNE 9KCNeprMeHTaIbHOro MaTtepuana;
06CyXaeHue NonyYeHHbIX Pe3yNbTaToBs, BbIBOIbI.

Tema 17. a) BunonsipHbIn TpaH3ucTOp 6) YHMNONAPHBINA (NOIEBOM) TPAH3UCTOP B)
OnpepneneHve pa3mepoB MeTa/NTIMYECKMX HAHOYACTUL, U3 CMEKTPOB MNIa3MOHHOIO pe30HaHC

OT4yeT , NpMMepPHbIe BOMPOCHI:

OtueT no nabopatopHoii paboTe [ONMXEH coaepXaTb: KpaTkoe onncaHve Teopun no nabopaTopHoi
paboTe; onucaHue nopsaka BoIMONHEHUS paboThl; M3NOXEHWE 3KCNepPMEHTaNIbHOro MaTepuana;
06Cy>XaeHNe MonyYeHHbIX Pe3yNbTaToB, BbiBOIbI.

Tema 18. a) U3yueHune 4acTOTHOM 3aBUCUMOCTM MarHUTHOM BocrpumMumeocTu 6) OnpepeneHue
Temneparypsbl Kiopu B) U3ydyeHne anekTpnyeckmx CBOUCTB pepputoB

OTHET , NPUMEPHbIE BOMPOCHI:

OtyeT no nabopatopHoi paboTe OOMXEH coaepXaTb: KpaTtkoe onncaHne Teopumn no nabopaTopHoN
paboTe; onucaHne nopsaka BbiMONHEHUS PaboThl; M3NOXEHNE SKCNepUMeHTaIbHOro MaTtepuana;
06CyXaeHMe Nony4YeHHbIX Pe3yNbTaToBs, BbIBOIbI.

Tema 19. ATOMHO-CUnoBasi MUKPOCKOMNMUA MUKPO- U HAHOCTPYKTYp: MNMonydyeHune ACM
M3006paXeHUn KOHTaKTHbIM METOA0M Ha Mukpockone P4-SPM-MDT

OTYET , MPUMEPHbIE BOMPOCHI:

OtueT no nabopatopHoii paboTe [OMXEH colepXaTb: KpaTkoe onncaHve Teopun no nabopaTopHoi
paboTe; onucaHne nopsaka BoiMONHEHUS paboThl; M3NOXEHWE 3KCNepMeHTaNlbHOro MaTepuana;
06Cy>XaeHne Nony4YeHHbIX Pe3yNnbTaToB, BbiBOIbI.

Tema 20. OcHoBbl uMnynbcHon AP cnekTpockonuun
OTYeT , NPUMEpPHbIE BOMPOCHI:

OtueT no nabopatopHoit paboTe AONMXEH cofepXaTb: KpaTkoe onuncaHve Teopun no nabopaTopHo
paboTe; onvcaHve nopsaka BbiNoNHeHUs PaboTbl; U3NI0XEHUe 9KCrepuMeHTanbHOro Matepuana;
obCcyxaeHne Nony4YeHHbIX Pe3ynbTatos, BbIBOAbI.

Tema 21. 3P voHOB AByXxBaNneHTHOro mapraHua B KpucTtasiax anatura n donroopura
OT4YeT , MPUMEpPHbIE BONPOCHI:

OrtyeT no nabopaTtopHoit paboTe OOMXEH codepXaTb: KpaTkoe onucaHve Teopun no naboparopHom
paboTe; onucaHve nopsaka BbiMOMHEHUS PaboThbl; M3N0XEHNE SKCNepMeHTaIbHOro MaTtepuana;
06CyXaeHune Nony4yeHHbIX Pe3yNbTaToBs, BbIBOIbI.

Tema 22. PeHTreHOCTPYKTYpPHbI aHanu3
OTYeT , NPUMEPHbIE BONPOCHI:

OtueT no nabopatopHoii paboTe DONXEH codepXaTb: KpaTkoe onncaHvne Teopun no nabopaTopHoim
paboTe; onvcaHne nopsaka BbliNONHEHNS PaboTbl; N3NI0XEHNE IKCNEPUMEHTANbHOIO MaTepuana;
o6cyxaeHre Nony4YeHHbIX pe3ynbTaToB, BbIBOAbI.

Tema 23. OnTuuyeckas CneKTpockonusa KOMnJieKCoB laHTaHONO OB
OTHET , NPpUMEPHbIE BOMPOCHI:

OrtyeT no nabopaTtopHoit paboTe LOMXEH codepXaTb: KpaTkoe onucaHue Teopun no naboparopHom
paboTe; onucaHne nopsaka BbiMOMHEHUS PaboThbl; M3N0XEHNE 9KCNeprMeHTaIbHOro MaTtepuana;
o6CyXaeHne NonyYeHHbIX Pe3yNbTaToBs, BbIBOIbI.

Tema 24. OTpaboTka METOAUKU MUKPOCKOMUYECKUX UCCNEenoBaHUA 1 MUKPO3OHA,0BOrO
3NleMeHTHOro aHasn3a KepaMmyeckux Matepuanos, NMUHAHOIo CbipbsA U X MOAUdUKaTopoB

OT4yeT , NpMMepPHbIe BOMPOCHI:

OtueT no nabopatopHoit paboTe [ONMXEH coaepXaTb: KpaTkoe onncaHve Teopun no nabopaTopHoi
paboTe; onucaHne nopsaka BoiMONHEHUS paboThl; M3NOXEHWE 3KCNepPUMEHTaNIbHOro MaTepuana;
06Cy>XaeHMNe NonyYeHHbIX Pe3yNbTaToB, BbiBOIbI.

Tema . UToroBasi oopma KOHTpOns
Tema . UToroesas popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:
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MpuMepHbIe BONpock Mo nabopaTopHbIM paboTam:

1. OnpeneneHne 3akoHa byrepa, nponyckaHve, onTnyeckas NNoTHOCTb, PU3NYECKMIA CMbICT
KO3gochrLmMeHTa nornoweHmns, akctTnHkums. ObobweHHbI 3akoH byrepa, 3akoH bepa.

2. Yncno ABoranpo, MOJib, MONIAPHas KOHUEeHTpaunsa, KOHUEHTpPaUnsa B aTOMHbIX NMPOoLUEeHTax.

3. CnekTpanbHble Npubopsbl, KpuTepuin Penes ana paspeleHns asyx nnMHUR, npubopHas v
"HopManbHasg" WpuHa Wenm crnekTpomeTpa.

4. MpyHumn ®paHka-KoHOooHa.
5. [latb onpeneneHns nioMMHecLeHUMn. Yem obycnosneHa cpnoopecLeHuns n ocqopecLeHLmS.

6. BeabianyyatenbHble Nepexonbl, BHYTPEHHSAS U MHTePKOMOMHALMOHHAS KOHBEpCUs, faTh
onpeneneHus.

7.1. OcHOoBHas nuTeparypa:

Kypc obuweit domaunkn, KH. 5. KBaHToBas ontuka. AToMHas counsnka. Pusmka tBepooro tena. duauka
aTOMHOro sapa 1 anemeHTapHbix Yactuu, Caeenves, Viropb Bnagummnposwny, 2005r.

dusnka makpocuctem, Viponos, Viropb EBreHbesuy, 2006r.
KesaHTtoBas teopus, Koyenaes, bopuc VisaHosuy, 2013r.

7.2. [lononHutenbHasa nuteparypa:
AkTyanbHble NpobnemMbl U3NKM KOHOEHCMPOBaHHbIX cpen, MankuH, b. 3.;MpowwH, 0. H., 2004r.
PeHTreHoCTpyKTYpHbI aHann3 nonukpuctannos, Xpamos, AnekcaHap Cepreesuy, 2009r.

OCHOBbI TEOPMM CMEKTPOB SNEKTPOHHOIO NapaMarHUTHOro pe3oHaHca B kpuctannax, 3apunos,
Makcyt MyxameTt3sHosu4, 2009r.

TepmoauHammka n ctatucTnyeckas dusmuka, AMmHos, JluHap Kawwndgposuy, 2008r.

7.3. UHTepHeT-pecypcChbl:
COD - http://www.crystallography.net/

BUKMNEONs - PEHTTEHOBCKOE U3JyYeHune -
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD %D 1%82%D0%B3%D0%B5%D0%BD%D0%BE"

BUKMNEONS - Kpuctannorpadums -
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%BB%D0%BB%

BUKMNEONS - NIOMUHECLIEHLIMS -
https://ru.wikipedia.org/wiki/%D0%9B%D1%8E %D0%BC%D0%B8%D0%BD%D0%B5%D 1%81%D1%869

BUKUNE NS - PEHTEHOCTPYKTYPHbIA aHanus -
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD%D1%82%D0%B3%D0%B5%D0%BD%D0%BE"

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHne gucumnauHbl "CneunpakTukyMm" npegnonaraet UCNONb30BaHWe cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

NabopaTopHoe obopynosaHue ons 20 nabopatopHbix paboT, nabopaTopHoe obopynoBaHune psaa
nabopatopuii KazaHckoro conanko-TexHmnyeckoro nHctutyta um. E.K. 3asoitckoro KasHL| PAH:
nabopatopuv CNMHOBOW XUMUW 1 CMIMHOBOW COM3unKK, nabopaTopusi paanaumnmoHHON onamku,
nabopartopusi PU3MKKN 1 XMMUN MOBEPXHOCTK, FPynna pocta Kpuctannos, nabopatopust
BbICTPONPOTEKAOLMX MONEKYNSIPHBIX MPOLIECCOB.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpebosaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 011200.62 "dPusnka" n npodouno NOAroTOBKN He NPeayCMOTPEHO .
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ABTOpP(bI):
Xpamos A.C.

CasocTtuHa J1.U.

PomaHoBa .B.

" 201 r.

PeueH3eHT(bl):
HeponekuH O.B.

" 201 r.
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