MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
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BBICIIETO 0Opa30BaHMs
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UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U
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or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

SANEPHO-OU3NMYECKUE METO/IbI

HanpaBnenne noaroToBku [1] 16.03.02 BBICOKOTEXHOJIOTHYCCKUE TIIa3MEHHBIE U
(cenuanbHOCTD) HSHEPreTUYECKHE YCTAHOBKH
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AHHOTALMS

B mnepBoi wacTM Kypca H3y4arOTCs IPOLIECCHl B3aUMOJICHCTBUS H3JIyYEHUH SIEPHOTO
JMara3oHa JHEPruil C BEHIECTBOM, INPHHIUIBI (OPMHUPOBAHUS CUTHAlIa B pPA3IMYHBIX THIAX
JETEKTOPOB U3JIyYEHUN, IPUMEHEHUE JETEKTOPOB B COBPEMEHHBIX IMarHOCTUYECKUX KOMIUIEKCAX.

Bo Bropoii 4Wactm Kypca H3y4darOTCS TNPHUHLMIBI TIOCTPOCHUS JHATHOCTHUK CHUCTEM C

HWHEPpHUATIBHBIM YACPKAHHUEM I1JIa3MBbI, ITOBEACHHUE ACTCKTOPOB B 3KCTPEMAJIBHBIX YCIIOBHAX BBICOKHX

3aIpy30K, AUArHoCTHKa TCPMOAICPHBIX HOHOB U HeﬁTpOHOB.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

HCJ'ISIMI/I OCBOCHU y‘{66HOI>'I JAUCLUITIIMHBI

SABIISIIOTCSL YTIyOJIeHHOE M3Yy4YeHHEe (PU3MUECKUX

IIPUHIUIIOB, 3aJI0’KCHHBIX B OCHOBY JUAarHOCTUKU IUIOTHOM rOpsiYei TEPMOSIACPHOM II1a3MBbl.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

JlucuuIuinHa SBISICTCS TPOJOJDKEHHEM KypCOB MO (U3WKE TUIA3MBI, SACPHO-(PH3HUECKUM

METOJaM.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI

OBYYEHUA

YHI/IBCpcaJ'IBHBIC I/I(I/IJ'II/I) 06H_ICHpO(I)CCCI/IOHaJIBHBIC KOMIICTCHIINN .

| KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIUN | KO,Z[ W HAMMCHOBAHUC MHAUKATOpPA JOCTUIKCHUS KOMIICTCHIIUN

HpO(bCCCI/IOHaJ'IBHLIC KOMIICTCHIIMKM B COOTBCCTBHU C 3aJadaMHM H 00BEeKTaMHU (O6J’I8.CT$IMI/I

3HaHUi) TpogecCHOHATBHOMN 1A TeTbHOCTH:

3apaua
npogdeccuoHaIbLHOM
aesteabHoctu (3I1/1)

Hcnons3zoBanue
OCHOBHBIX 3aKOHOB
(bU3MKY M1a3MBI U €€
B3aMMO/ICHCTBUS C
BEIIECTBOM ISt
OTHMCAHUs U OLIEHOK
napaMeTpoB U
XapaKTePUCTHK
HCCIIeAYEMBIX
(u3nuecKux 0ObEKTOB

O0BeKT N
00J1aCTH 3HAHUSA

HCCIIEIOBATEIBCKOTO
OCHOBHBIE 3aKOHBI
(GU3UKH T1a3MBbI U
€€ B3aMMOJICHICTBHS
C BEILIECTBOM ISt
OIMCAHMS U OI[EHOK
napaMeTpoB U
XapaKTePUCTHK
UCCIIeTyeMbIX
buzngecKux
00BEKTOB

Koa n nHaumenoBanue
npogdeccuoHaILHOM
KOMIIETEeHIUH;
OcHoBanue
(mpodeccHoOHANBHBIH
cranaapt-IIC, anaan3
onbITA)

paCLIeTHO-BKCHepHMCHTaﬂbHBIﬁ C 3JICMCHTaMHM HAay4HO-

I1K-2.3 [1] - Crmocoben
HCIOJIb30BaTh OCHOBHBIE
3aKOHBI (PU3UKH T1Ia3MBbI
U ee B3aUMOJICHCTBUS C
BEIIIECTBOM JIISI
OIHCaHUs U OLIEHOK
MapaMeTpoB U
XapaKTePUCTHK

HCCIIeTy eMBIX
(bu3nyecKux 00bEKTOB

Kox n HaumeHnoBanme
HHIUKATOPA
AOCTHKEHU S
npo¢eccuoHATBLHOM
KOMIIeTeHIIHHT

3-TIK-2.3[1] - 3natp
OCHOBHBIE MOHATHS U
3aKOHBI (PU3UKH IIJIa3MbI
U €€ B3aUMO/ICHCTBUS C
BEIICCTBOM, OCHOBHBIC
MOHSITHSI, 3aKOHBI U
MO/IEIH, UCTIOTb3yEMBbIe
JUTSL OTTCAHMSI,
W3YYCHUS U OLICHKH
napaMeTpoB U
XapaKTEPUCTHK




Ocnosanue:

[TpodeccnonanbHbIN
crangapt: 40.011

UCCIIETyEMBIX
bU3UIECKUX OOHEKTOB ;
V-IIK-2.3[1] - YmeTb
UCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI
(bu3MKY MIa3MBbl U €€
B3aMMOJEHCTBHUS C
BELIECTBOM JIS
ONMCAHUS U OLIEHOK
napaMeTpoB U
XapaKTePUCTHK
UCCIIETyeMBbIX
buznyecKux 0ObEKTOB;
B-IIK-2.3[1] - Bmagetn
METOJIaMU TOTY4YCHHS,
aHaJIM3a U OMHCAHUS
napaMeTpoB U
XapaKTePUCTHK
HCCIIEy EMBIX
bu3IeCKuX 0O0HEKTOB
Ha OCHOBE 3aKOHOB
(bu3MKY M1a3MBbl U €€
B3aMMOJEHCTBHUS C
BELIECTBOM

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUILJIAHBI

Hampasnenus/uenu
BOCITUTAHUS

3agauym Bocriutanus (koa) | BocrnuraTenbHbIN NOTEHIIUAT TACIMILUIMH

5. CTPYKTYPA M COJAEP)XKAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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23

2 Pa3znen 2 9-12 | 4/4/0 25 K1-12 | 3-IIK-
2.3,

I1K-
2.3,

K-
23

Umoeo 3a 8§ Cemecmp 12/12/0 50

KonTpoabubie 50 3 3-1IK-
Meponpusituss  3a 8 2.3,
Cemectp V-

23

* — COKpalleHHOe HauMeHOBaHKe (POPMBI KOHTPOJIS
** _ cymMMa MakCHMAalbHBIX OallIoB JOJKHA ObITh paBHa 100 3a ceMecTp, BKIIOYAs 3a4eT U
(nnn) sx3ameH

CoxpalieHre HaUMEHOBAaHUH (POPM TEKYILIETO KOHTPOJIS U aTTECTAllUH Pa3/ieiIoB:

Oo6o3una | [losiHOe HaMMeHOBaHMe

YeHHue

KN KoHTpouib 110 uroram

3 3ayer

KAJIEHIAPHBIA IVIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

U qac. , yac. yac.
8 Cemecmp 12 12 0

1-8 Paznea 1 8 8 0

1 OCHOBBI CIIEKTPOMETPHUH Bcero ayIuTOpHBIX 4acoB
OCHOBBI CIEKTPOMETPUH UMITYJILCHOT'O PEHTTE€HOPBCKOTO 1 | 1 | 0
n3nnydyeHus. [IoHsITHs UMITYJIbCHOTO U3ITy4YeHUs,CTallMOHapHOT | OHJaiiH
n3IIy4eHus. JIMTenbHOCTh U31yYEHUs B CHCTEMAX C 0 0 0
MarHUTHBIM YJIep>KaHUEM U B UHEPLIMAIIbHOM CUHTE3E.

MexaHu3M reHepanuy U CEKTP PEHTTE€HOBCKOIO U31yYEHHUs B
ma3me. Kiiaccuueckue MeToibl U3MEpEHUs CIIEKTpa,
TEMIIEPATypbl, BBIX0OAA U31y4eHUs. YHCIEHHbIE OLICHKHU.

2 Metoa puiIbLTPOB. Bcero aytuTOpHBIX 4acoB
Meroa puibTpoB. MHOTOAETEKTOPHBIE CUCTEMBI JIJIS 1 | 1 | 0
WU3MEPEHUS UMITYJIbCHBIX M3TyuyeHU. PU3nuecKre OCHOBBI Ownuaitn
MeTo/1a TacCUBHBIX QPUILTPOB. COOTHOIICHUS MEXIY 0 0 0
MOKa3aHUSIMU JIETEKTOPOB U XapaKTEPUCTUKAMH U3TyUCHUS,
ypaBHeHue Ppearosibma. BocctaHoBieHue criekTpa




u3nydeHus. Meron 3¢ ekTuBHBIX 3HEpruil. Metoa KpaeBbIxX
¢bunsTpoB, MeTo GuIbTpoB Pocca, MeToa ¢uryopeciieHTHBIX
AMUTTEPOB. XapaKTEPUCTUKH U 0COOCHHOCTH. [IpumMeHeHwe B
JMArHOCTHKE ropsYeil MiIa3Mbl.

JleTeKTOPBI M BBICOKOE JHEeProBble/IecHUe

[loBeneHne NEeTEKTOPOB UMITYJIBCHOTO PEHTT€HOBBICKOIO
U3JTyYEHUs B YCIOBUIX BBICOKHX

sHeproBuiaeieHuN. CpaBHEHHUE C YCIOBUSIMH KJIACCUUYECKOM
saaepHoi ¢pu3uku. Ouzndeckre NpoIecchl B JETEKTOpax Mpu
OO0JIBIINX MIOTHOCTSIX SHEPTUU.

Bcero ayiuTopHbIX 4acoB

1 |1 |0
Ouwutaiig
0 0 0

Kamepa o0ckypa. [lnactunnsl @penedst
Kamepa-o0ckypa, puzndeckre NpuHIHITE, OCHOBHBIE
XapaKTEPUCTHKH. Y paBHEHHE, CBS3BIBAOIIECE MTAPAMETPHI
M300pakeHHsI ¢ IPOCTPAHCTBEHHBIMU XapaKTEPUCTUKAMH
mia3mMel (ypaBHeHne Abenst). OcoO0eHHOCTH abenn3aliuy.
[TpocTpaHCcTBEHHOE pa3pelIeHre U CBETOCHIIA. 30HHBIE
rutacTUHKH Openens. [IpuHImI AeicTBUS 1 OCHOBHBIE
XapaKTEPUCTUKH.

Bcero AYAUTOPHBIX YaCOB

1 |1 [0
Omutaiig
0 0 0

®oto3myabcuonHbIi MeToa. MKII

Krnaccuaeckwnii poToIMYIIBCHOHHBINA METOT. DJIEMEHTAPHBIE
¢buznueckue nporeccol B getekrope. CrocoObl MomydeHus
uHpOpMaLUH.

Muxkpoxanansuble maactuabl (MKII), yerpoiicTBo, mpuHIun
TeicTBUS, OCHOBHBIE XapakTepucTuku. [lleBponnas cOopka
MKII. 3¢ }eKTHBHOCTD PErUCTPAIMK PA3INYHBIX BHIOB
U3JIly4eHU. BpeMeHHbIe CBOMCTBA, IPOCTPAHCTBEHHOE
paszpemienue. Perucrpanus n3o0paxeHus ¢ BpeMEHHBIM
pa3peleHueM.

Bcero AYAUTOPHLBIX YaCOB

1 |1 [0
Omutaiig
0 0 0

M3C maTpuubl

[13C-nunetiku, [13C-matpunel. [TpuHuun neicTBus, OCHOBHbIE
xapaktepucTuku. CpaBHEHUE PA3INYHBIX METOAOB U UX
NPUMEHEHHE B COBPEMEHHBIX TuarHocTukax. [lonstue
(GYHKIIUHM paccessHus, KOHTPAcTa, MOJIETIbHOTO HCTOYHHUKA.
YactotHo-koHTpacTHasapakTepucTtuka (UKX), onpenenenue,
ocHOBHBIE cBolcTBa. [Ipumeps! pacuera UKX s mpocreiinmmx
cirydaeB.DIyKTyallmoOHHBIE CBOMCTBA M300paxeHnid. KauecTo
M300paKeHHH CIIa0bIX HCTOYHHKOB.

Bcero AYAUTOPHBIX YaCOB

1 |1 [0
Omnutaiig
0 0 0

MexaHu3MBbI FeHePalMH CIIEKTPOB

MexaHU3MBbl T€HEPALUH U CIIEKTPhI OBICTPBIX MOHOB U
HEWTPOHOB B IuI1a3Me. TepMosiepHbIe peakvy B IUIa3Me,
CEUEHUS, DHEPTUH 3apSHKEHHBIX U HEUTPAIBHBIX IPOAYKTOB.
[TonsiTue ckopoctu peakuuu. CKOPOCTH OCHOBHBIX PEAKIIMIA..

Bcero ayiuTopHsIX 4acoB

1 | 1 | 0
Omaiig
0 0 0

Kpurtepun u napamerpsl noBeieHus MJIa3Mbl.
TepMosinepHbIe peakumu.

Kpurepnuii Jloycona, kpurepuii po-R. Bpems tepmosinepHoro
ropenus. [lapamerpsl 11a3Mbl B COBPEMEHHBIX
JKcIepuMeHTax. [lepBuyHbIe 1 BTOPUYHBIE TEPMOSIIEPHBIE
peakuuy. B3auMoaencTBUE HEUTPOHOB C INIOTHOM ropsye

Bcero ayiuTopHsIX 4acoB

1 |1 [0
Omniaiig
0 0 0




ma3Mou. IIpoxoxieHne TepMOsACpHBIX HOHOB YEPE3 IUIa3My.
[TpoGeru 3apsKeHHBIX POAYKTOB MPH pa3IMYHBIX TapaMeTpax
IIJ1a3MBL.

9-12 Pasnea 2 4 4 0

9 JHepreTu4yecKue ClieKTpbl. Bcero aytuTOpHBIX 4acoB
HavanpHble clIeKTpBI NEPBUYHBIX TEPMOSAICPHBIX YACTHII. 1 |1 [0
[IIvprHBI S3HEPreTUYECKUX PACTIPEIEICHUH, UX CBSI3b C Owuiaiin
temnepatypoil. Jlepopmarus criekTpoB Ipu NPOXOKACHUU 0 0 0
qyacTull yepes miazMy. CeKTpbl ¥ BBIXOAblI BTOPUYHBIX
TEPMOSIEPHBIX YACTHIL.

10 BpeMms-npoJieTHbIN MeTOX Bcero ayuTopHsIX 4acoB
BpemsinponeTHslid METOJ U3MEPEHUs MPOAYKTOB PEAKLIMIA. 1 | 1 | 0
OcHOBHbIE YpaBHEHHUSI, CBSI3bIBAIOIIME [TOKA3aHUS JETEKTOPOB | OHiaiiH
CO CIIEKTPOM 4acTULl. BpeMeHHast CTpyKTypa BBIXOJHOTO 0 0 0
umnyibsca. TpeboBaHUS K BpEMEHHOMY pa3peIICHUIO
JETEKTOopa.

11 JleTekTopsI 1151 AMATHOCTHKH Bcero aytuTopHBIX 4acoB
OcHOBHbIE (pU3UUECKHE CBOMCTBA U XapaKTEPUCTUKU | |1 [0
JIETEKTOPOB 11 HEUTPOHHOW M MOHHOM AUArHOCTUKH. MeTonbl | OniaiiH
MOJTyYeHUs U300paKeHHsI CKATOTO Apa MUILIEHH ¢ TOMOILBIO | () 0 0
IIPOJTYKTOB PEAKIIMM.

12 HN3mepenue HEHTPOHHOIO BLIX01A Bcero ayiuTopHbIX 4acoB
H3mepenne HEUTPOHHOTO BBIXOA. JleTeKTOphI 11 u3mepeHns | 1 | 1 | 0
HEUTPOHOB. AKTUBALIMOHHBIE METO/IbI JUATHOCTHUKHU. Owunaitn
Omnpenenenye TemMnepaTypsl Ia3Mbl 10 OTHOILIEHUIO 0 0 0
BBIXOJIOBEPBUYHBIX U BTOPUYHBIX 4aCTUL. JIMarHOCTUYECKUE
KOMILIEKCBI COBPEMEHHBIX TEPMOSIEPHBIX YCTaHOBOK.

CokpallileHHbIe HAUMEHOBAHUSI OHJIAH OILINA:

Oo6o3na | [lo1HOe HaMMeHOBaHME
YyeHue
oK DNEeKTPOHHBIN KypC
IIM [ToTHOTEKCTOBBIN MaTepual
1[I [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuainsl
AM Aynno-marepuaibl
[Ip3 [Ipe3enTanmu
T Tectbl
OCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUATIBI
4( NHTEepaKkTUBHBIN CalT
6. OBPA3OBATEJIBHBIE TEXHOJIOTUH

B nponecce ocBoeHMs Kypca Ha JEKIIMOHHBIX 3aHATUSAX UCIIOJIb3YHOTCS:

- paszbop pemieHud HamOoOJiee WHTEPECHBIX NPAKTUYCCKUX 3ajad,

JUAardHOCTHKE I1J1a3MBI.

BCTpECUAKOIIUXCA B

- O6CY)KI[GHI/IC COBpCM@HHOI’I HaquOﬁ NIEpUOANKHU T10 np06neMaM JUAardHOCTHUKH I1J1a3MBbI.

- CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB.




7. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JUCLUILUIMHE 00ECIIEUYNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPHUSITUNA TEKYLIETO,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUIIUHE.

CBa3pb Mexny (opMHUpyEeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHHMS
IIPEJCTaBIICHA B ClIeAyIoLIel TadnuLe:

Komnerenuus HNuaukaTopbl 0cBOCHHS ATTEeCTANMOHHOE MEPONIPUATHE
(KII 1)
[1K-2.3 3-1IK-2.3 3, KU-8, KH1-12
VY-1IK-2.3 3, KH-8, K1-12
B-I1K-2.3 3, KU-8, K1-12

HIxkanbl oneHKH 00pa3oBaTeNbLHbBIX 10CTHKEHUI

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOYMTENbHO. MTOroBast arrecranus no AMCUUILUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKaje W MpeAcTaBiIseT coboil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUH
3a/laHui B paMKax TEKYILEro U IpOMEKYTOUYHOTO KOHTPOJIS.

HToroBas omeHKa BBICTABISIETCSI B COOTBETCTBUHU CO CJ'IC,I[yIOIJ.[CfI IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amuIoB OaJUIbHOM IIKaJe ECTS y4eOHOH TUCIUIUIMHEI

OlleHKa «OTIINYHOY» BBICTABIISACTCS
CTYJIEHTY, €CITH OH ITyOOKO M TIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOMHO €ro
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C IPAKTUKOM, HCIIONB3YET B
OTBETE MaTepual MOHOTrpaduyecKoi

JINTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAECTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

Marepuall, rpaMOTHO U IO CYHICCTBY
n3jaract €ro, He JOIyCKasa

D CYIIE€CTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBICTBOPUTEIHLHOY

BBICTABJISICTCSA CTyZ[eHTy, €CJIM OH UMECCT
3HAHHUS TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOWJI €r'0 JIETaNEH, JOIyCcKaeT
60-64 «Y0081eMBOPUMENHOY E HETOYHOCTH, HEJOCTATOYHO PABHUIILHBIE
(hOopMyNIHPOBKY, HAPYIICHHS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
U3JI0KEHUH IPOrPaMMHOI0 MaTepUala.

7_ Or1eHKa «HEYTOBICTBOPUTEITHHOY

Hwxe 60 F BBICTABJISIETCS CTYICHTY, KOTOPBIA HE
«HEYO0B1EMBOPUMENLHOY o
3HACT 3HAYMTENILHOU YacTH




IpOrpaMMHOTO MaTepuana, J0MmyCcKaeT
cymecTBeHHble omnOku. Kak npasuio,
OIICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBUTCA CTYJICHTaM, KOTOPBIC HE MOT'YT
MPOAOJLKUTE 00ydeHHe Oe3
JOTIOJTHUTEINIBHBIX 3aHATHH 110
COOTBETCTBYIONIEH AUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAS JIMTEPATYPA:
1. D1 M80 Beeaenue B Teoputo ropstueit miasmsl Y.2 , Mocksa: HUAY MUOU, 2013

2. 539.1 I'83 I'azopa3psiagHble JETEKTOPHI 3JIEMEHTapHBIX YacTHUIl : yueOHOe TocoOue 1Jisl By30B,
Mockpa: HUAY MUDU, 2012

3. 681.5 K68 JlaTuuku 1 A€TEKTOPBI (PU3UKO-IHEPreTUUECKUX YCTAHOBOK : yueOHOe rmocodue A
BY30B, C. A. Kopones, B. I1. MuxeeB, Mocksa: HUAY MU®DU, 2011

4. 539.1 I'95 Teneckonuueckue MOIYNPOBOAHUKOBBIE JETEKTOPHI AJIs1 YCKOPUTEIBbHBIX
HKCHEPUMEHTOB : yueOHoe nocobue as By30B, FO.b.  I'ypos, b. A. Uepnsiies, Mocksa: HUSY
MHUDH, 2012

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. DM I'83 I'azopa3psiHble JETEKTOPHI AEMEHTAPHBIX YaCcTHI : yueOHOe rmocodue Juis By30B, MockBa:
HUAY MUY, 2012

2. Otu. I'59 TI'onooii otuer no HUP kadenps! ¢puszuxu mnazmel 3a 2012 r. Bein.20 , Mocksa: HUAY
MUOU, 2013

3. 533 1149 Tloneeka c mna3moit : kadeapa ¢usukn mwia3mel, Mocksa: HUSY MUOU, 2011

4. 621.3 I'16 [Iporecchl MIa3MeHHOT0 TPABJICHHUS B MUKPO- U HAHOTEXHOJIOTHAX : yueOHOoe mocobue
11 By30B, MockBa: bunom. JIaboparopus 3Hanuit, 2018

5.539.1 A39 ®oroHHbIe METO/IBI perucTpaluy u3nyuenui : , lyona: OUAU, 2014
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9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIUATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 00ecrieueHne He TpeOyeTcs

10. YYEBHO-METOAMYECKMUE PEKOMEHJIALIUU J1JIsA CTYAEHTOB

Oo6uue ykazanus: [Ipu n3ydenun Kypca cieayer:

PerynspHo nocemarp JeKIuu.

[TposIBNSATH aKTUBHOCTD MPHU U3yUYEHUU Kypca.
Hcnonp30BaTh MOMyUYEHHBIE PaHEE 3HAHUS [0 CMEKHBIM KypcaM.

[TpunuMath yyactue B 00CyXJI€HHH C(HOPMYIHUPOBAHHBIX JIEKTOPOM BOIPOCOB

VYka3aHus 110 U3y4EHUIO Kypca:

IIpu paccmoTpeHuu TeMbl BBeneHHE- BCIOMHUTb OCHOBHBIE IIOHSATHS U OIpPEICIICHUS,
M3y4aeMbIC paHee B CMEKHBIX Kypcax.

IIpu paccMoTpeHuu Tembl BzauMopelicTBHe 3apsKEHHBIX YacTHIl C BEIIECTBOM - OOpaTHUTh
BHHUMaHUE Ha Mpezebl NpuMeHUMocTH Gopmyiibl bere — bioxa u noHuMare 00bsCHEHHE NMPUUHHAM
OTKJIOHEHHsI KPUBOM OT pacdeTa B 00JIaCTH MaJIbIX SHEPTHA.

IIpu paccmoTpeHun Tembl B3auMonelCTBHE PEHTTEHOBCKOIO W3JIY4YEHMs C BEILIECTBOM -
IIOHMMATh Ka4€CTBEHHO ITPUHLMIIAAIBHOE OTJIMYME BO B3aMMOJCHCTBUM HEUTPAIbHBIX U 3apSKCHHBIX
YaCTHUL| C BELICCTBOM.

ITpu paccMoTpennu Tembl B3anMoneicTBHEe HEHTPOHOB C BEIIECTBOM- OOPAaTUTh BHHUMAaHUE
Ha KJIACCHU(PHKAIMIO HEHTPOHOB 10 MX KHHETUYECKON SHEPTUH.

[Tpu paccmorpenun tembl [IpeoOpa3oBanue SHEPrUM U3ITYUYCHUS B BELIECTBE - HCIIOJIB30BATh
YCIIOBHYIO CXEMY MpeoOpa30oBaHusl YHEPTUU U3TYUCHHUS B BEIIECTBE, Pa3IeIISIONIYI0 KaHaT HOHU3AINN
1 KaHai Bo30y>XJIeHUs Kak (popMy U3ydeHHUs U U3JI0KEHUS MaTepuaa.

ITpu paccmorpenun Tembl CTaTHCTUYECKHE XapAKTEPUCTUKN B3aUMOJCHCTBUSA - HauOosbllee
BHUMaHUE OOpaTUTh Ha MOHATHE NPEAEIbHOI0 SHEPreTHUECKOTO Pa3peIIeHusl.

IIpu paccmoTpeHnM TeMbl 1'a30Bble MOHM3AaLMOHHBIE AETEKTOPHI - AKLEHTUPOBATb BHUMAaHHE
BOIPOCAaM Che€Ma CUT'HaJIa ¢ AETEKTOpa U3JIyueHHs U (POPMHUPOBAHUIO UMITYJIbCA HAMPSKESHUS.

IIpu paccmorpeHnu TemMbl  TBEpAOTENbHBIE HOHW3ALUOHHBIE JCTEKTOPHI - BBIICIHUTH
¢usnueckue npuHIMIbl padotsl [111/] kak OCHOBHOI MaTepual B TaHHON TeMe.

IIpu paccmorpenun Tembl CHMHTWUIALIMOHHBIE JETEKTOPHl - OOpaTUTh BHUMAaHHE Ha
pasinuue CUMHTUUIALMOHHOIO MIpoLiecca B HEOPraHUYECKUX U OPTaHUYECKUX CHMHTHILIIATOPAX.

[Ipu paccmoTpennn TeMbl OCHOBBI CIEKTPOMETPHUYECKHUX H3MEPEHHH - 0CO000€ BHHMAaHHE
YIEIUTh annapatypHoi popme JUHUU AETEKTOPOB U MOHATHIO SHEPreTUYECKOI0 pa3peleHHU .

ITpu paccmoTpennu TeMbl OCHOBBI CIIEKTPOMETPUN MUMITYJIbCHOI'O PEHTI€HOBCKOIO M3JIy4ECHHUS
- paccMOTpeHue MaTepuaa CleyeT HaUMHATh C YETKOI'O ONPEEICHHS B IIOHATHUAX CTALlMOHAPHOTO U
HMITYJIbCHOTO U3JIy4EHHUS.

IIpu paccmorpenuu TeMbl MeTox (UIBTPOB - TMOJIE3HO CPABHUTH METOJA (UIBTPOB C
KJIACCHYECKMMH METOJIaMH CIIEKTPOMETPUH CTALIMOHAPHBIX ITOTOKOB M3JIyYEHUH .



IIpu paccMoTpeHHMH TeMbl DJIEMEHTHI PEHTTEHOBCKOM ONTHKH - OOpaTUTh BHHMAaHHE Ha
COOTHOIICHHUE, CBS3BIBAIOIIEE [TOKA3aHUE JIETEKTOPOB C MHTEHCUBHOCTBIO UCCIIENYEMOI0 UCTOYHHKA
U3JIy4CHHUS.

IIpu paccmoTpennn Temsl Perucrpanust n300pakeHuil maa3Mbel B pEeHTTEHOBCKOM JHaa3oHe -
He00X0UMO MOHUMATh PA3JINYUE B PACCMATPUBAEMBIX METOJaX U YMETh CPAaBHUBATh X JOCTOMHCTBA
U HEIOCTAaTKH.

ITpu paccMoTpeHnH TeMbl MexaHU3Mbl T€Hepalui U CHEKTPhl ObICTPBIX HOHOB M HEUTPOHOB B
TEPMOSIIEPHOM IUIa3Me€ - OCHOBHOE BHUMAaHME YAETUTh (U3MYECKUM IpoueccaMm (OpMHPOBAHUSA
apaMeTpoB B YCIOBUAX, IPUOIMKEHHBIM K TEPMOSIEPHBIM.

ITpu paccmoTpeHun TeMbl MeTo1bl HOHHOW M HEHTPOHHOM AMAarHOCTHKH- 3HATh OCOOCHHOCTH
HCIIOJIB30BAaHUS PA3JIMYHBIX JETEKTOPOB Ul AMArHOCTUKY TEPMOSAEPHON IJIa3MBl.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TIPEIIOJIABATEJIEM

IIpu paccMoTpeHun Tembl BBeneHHe - MOAYEPKHYTh CBA3b JIaHHOIO Kypca € JAPYTMMH
JTUCHUIUIMHAMH, M3y4aeMbIMU CTyJEHTaMHU Kak Ha npoduiuupyromeil kadeape, Tak U HA CMEXKHBIX
kadeapax.

IIpu paccMmoTpeHnn Tembl B3aumonelcTBUE 3apsyKEHHBIX YacTHIl C BELIECTBOM - yKas3aTb
npenensl npuMeHnMoctu ¢popmyisl bere — bioxa u gatek 00bsicHEHHE PUYMHAM OTKJIOHEHUS! KPUBOU
OT pacyera B 00JIaCTH MaJIbIX SHEPTHil.

IIpn paccmoTpeHMM TemMbl B3aMMOIEHCTBHE PEHTTEHOBCKOTO H3JIyYEHHS C BEIIECTBOM -
aKLIEHTUPOBAaTh BHUMAHUE CTYJEHTOB Ha OTJIMYME BO B3aUMOJAECUCTBUU HEUTPAJIBHBIX U 3apsKEHHBIX
YacTHUII C BEIIECTBOM.

IIpu paccmorpennu Tembl B3ammoaeldcTBHE HEUTPOHOB C BEHIECTBOM - JaTh CPaBHEHUE
CEYEHUI B3aMMOJICHCTBHS TEINIOBBIX HEUTPOHOB B YIIPYTUX PACCESHUAX U B SAEPHBIX PEAKIUAX.

ITpu paccmotpenun Temsbl [IpeoOpa3oBaHue HEPTUU U3IIYYECHUS B BEIIECTBE - MCIIOJIB30BATh
YCIIOBHYIO CXeMY IpeoOpa30oBaHusl SHEPIUU U3IYUCHHUS B BELIECTBE, Pa3ACIISIONIYI0 KaHal HOHU3ALUN
Y KaHaJ BO30YyXIEeHUSI.

IIpu paccmorpenun Tembl CTaTHCTUYECKHME  XapaKTEPUCTUKU  B3aUMOACWUCTBUA -
aKLIEHTUPOBAaTh BHUMAHUE HA MTOHITHE MIPEAEIBHOTO SHEPIETUUECKOIO Pa3peleHUsI.

IIpu paccmoTpeHuu TeMbl ['a30Bble HOHU3ALMOHHBIE IETEKTOPHI - YAETUTh 0c000€ BHUMaHHE
BOIIPOCaM ChE€Ma CUTHaJIa C IETeKTOopa U3IyYeHHs U (POPMHUPOBAHUIO UMITYJIbCA HATIPSKECHHUSL.

[Ipu paccmorpeHun Tembl TBEpAOTENbHBIE MOHM3ALMOHHBIE JETEKTOPBl - OCHOBHYIO JOJIIO
JICKIIMOHHOTO MaTepuaa MOCBATUTh PU3nYecKuM npuHImnam padotsr TTT1/].

IIpu paccmorpenun Tembl CHUHTWUISIIMOHHBIE JI€TEKTOPBI- IOAYEPKHYTHh pa3indue
CUMHTWUISILIMOHHOTO MPOLIECCa B HEOPIraHUUECKUX M OPraHUYECKUX CLUHTHUISITOPAX.

ITIpu paccmorpenun Tembl OCHOBBI CHEKTPOMETPUYECKHX H3MEPEHUil- 0co00e BHHMAaHHUE
YIIEJIUTH anmnapatypHoi popMe JTUHUU AETEKTOPOB U MOHATHIO SHEPTeTUYECKOTO pPa3peIIeHHS.

IIpu paccmoTpennu TeMbl OCHOBBI CIEKTPOMETPUN UMITYJILCHOI'O PEHTI€HOBCKOIO M3IIy4EHHUS
- J1aTh YETKOE OIpe/AeJeHHE M pPa3Inyhe B MOHATHUSIX CTAlMOHAPHOTO M HMITYJIbCHOI'O M3JIy4EHHS.
[IpommrocTpupoBaTh 3TH MOHATHSA NPUMEPAMHU U3 COBPEMEHHOI'O 3KCIEPUMEHTA 10 TEPMOSACPHBIM
HCCIIEA0BAHUSM.

IIpu paccmorpennu TeMbl MeTonl (UIBTPOB- yKa3aTh OTPAaHMYEHHOCTh B MPUMEHEHHH TOTO
WM UHOTO METOA 110 IUAaIla30Hy SHEPrui, TOYHOCTH U T.A.



IIpu paccMOTpeHMM TeMbl OJIEMEHTbl PEHTI€HOBCKOM ONTHUKH - MOJYEPKHYTh OTIMYHE
KJIACCUYECKOM ONTHKUA OT PEHTTEHOBCKOM.

IIpu paccmoTpennn Temsl Perucrpanust n300pakeHuil iaa3Mbl B pEHTTEHOBCKOM JHara3oHe -
JIaTh CPABHEHUE PA3JIUYHBIX METOJIOB U ITOAYEPKHYTh UX JTOCTOMHCTBA U HEAOCTATKH.

IIpu paccMoTpenuu TeMbl MexaHn3Mbl FeHepaluu U CIIEKTPbl OBICTPBIX MOHOB U HEMTPOHOB B
TEPMOSIIEPHOM IUIa3Me€ - OCHOBHOE BHUMAaHME YAEIUTh (U3NYECKUM IpoueccaMm (OpMHUPOBAHUSA
1apaMeTpOB B YCIOBUAX, IPUOIMKEHHBIM K TEPMOSIEPHBIM.

IIpn paccMoTpeHnn Tembl MeTOIbl MOHHOM M HEUTPOHHOM IMATHOCTUKUA - MOJYEPKHYTh
0COOEHHOCTH UCIOJIB30BAHUS PA3TUUHBIX JIETEKTOPOB AJISl TUATHOCTUKU TEPMOSICPHON IIa3MBbl.
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