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AHHOTANIUA

JlucuymiimHa COCTOMT W3 JBYX OCHOBHBIX pa3lelioB: «JleTeKTopsl B MPHOOPOCTPOCHHUM» H
«[IpumeHeHre JETEKTOPOB TSl PATUOMETPHH U CIIEKTPOMETPHI.

B nepBom pasznene npenctaBieHbl GU3HMUECKUE TPUHIUIBI PETUCTPALUN SACPHBIX U3TyUCHHMA
JETEKTOpaMH  Pa3IMYHBIX BHUJOB: Ta30pa3psIHBIMH, CIHUHTHWUISIHOHHBIMH, TBEPIOTEIHHBIMU
KPUCTAUIMYECKUMH W TOJYIMPOBOJHUKOBBIMU, @ TaKKE IMPHUMEHEHHE IOPOTOBBIX YEPEHKOBCKHX
nerekTopoB. Ilpm paccMOTpeHMHM JETEKTUPOBAHHS  SACPHBIX  W3IYYCHUH  ra3opaspsiIiHbIMU
JETEKTOpaMH TJIABHOC BHUMAaHHE YIEICHO (DU3HMKE Pa3BUTHS T'a30BOTO pa3psjia M aHAIN3Y BOJIBT -
aMIIEPHON  XapaKTepUCTHKHU. [IpoaHaIM3MpOBaHBI OCOOCHHOCTH PETUCTPAIMHA H3JIyUYCHHH U
KOHCTPYKIUSI JIETEKTOPOB, pabOTAOIIMX B Pa3HBIX 00JACTAX BOJBT — AMIICPHON XapaKTEPUCTUKH.
[Ipy u3ydeHHHM CBOWCTB TBEPAOTENBHBIX JIETCKTOPOB IMOKA3aHO MPEUMYIIECTBO JETEKTOPOB C P-II
MEePEXO0JIOM W TPEIICTABJICHBI IMyTH YBEIHUYEHUS pasmepa pabodeit obmactu. Paccmorpenue cBOHCTB
CIUHTHUISIIIAOHHBIX JCTEKTOPOB 3aTPOHYJIO OCHOBHBIC MEXAHHM3MBI JIFOMHHECIICHIIUU, OCHOBHBIC
XapaKTEePUCTHKH  CHUHTHWULIIMOHHBIX  JICTEKTOPOB,  pa3jiMYHbIE  CIOCOOBI  IMOCTPOCHUS
CIMHTWUISIIMOHHOTO  JIETGKTOPa, CBOMCTBA W  MapaMeTpbl (DOTORIEKTPOHHBIX  YMHOKHUTEICH:
BakyyMHBIX (PDYVY) u tBepaorenbHbIX (SIODY). bonbiioe BHUMaHue yeaeHo 00JacTsIM IPUMEHEHHS
neTekTopoB. IIpoaHanM3MpOBaHBI TAaKKe MPUHIMIIBI  pa0OThl  UYEPEHKOBCKUX  JIETCKTOPOB,
HCIIOJIb3YEMBIX KaK IMOPOTOBEIC MPUOOPHI.

B pasnene «lIpuMeHneHnue AETEKTOPOB ISl PAAVMOMETPUH U CHEKTPOMETPHHY TPEICTABIICHBI
MPUHIMITEI U3MEPCHHSI SHEPTUU SACPHBIX HW3IYyYCHHH W pabOThl CIEKTPOMETPOB. 3HAYHTEIHLHOE
BHUMaHUE VJACJICHO aHAIM3y OCHOBHBIX XapaKTCPUCTUK CIICKTPOMETPOB SIICPHBIX H3ITyYCHUN:
(GYHKIMK OTKIIWKA, pa3pelicHHs W pPa3peliaronieid CrocoOOHOCTH, CBETOCHIIBL [IpoaHanu3upOBaHEI
OCHOBHBIC  TNPHHIUIBI  pabOThl  CIIGKTPOMETPOB  IOJHOTO  TOTJIONMICHHS,  OCOOCHHOCTH
OJTHOKPHUCTATBHBIX W MHOTOKPUCTAIBHBIX CIEKTPOMETPOB, HMX XapaKTEPUCTHKH W KOHCTPYKIIUU.
Cpenu MeTOMOB CIEKTPOMETPHH HEUTPOHOB BBIAENEH BpeMsMposieTHbIH. OmnpeneneHbl 00IacTH HX
MPUMEHEHUS U TIONy4YaroUIrecs IPU 3TOM XapaKTEPUCTUKH.

1. IEJIN U 3ATAYA OCBOEHUSA YYEFHOU JUCHUTIJIMHBI

[lensimu ocBoeHUst y4eOHOM MAMCHUMIUIMHBI  SIBJISIFOTCSL TOJIyYE€HUE CTYJIEHTaMH 3HAaHUU
OCHOBHBIX METOJOB PErMCTPALMM Pa3IU4HBIX BHUAOB H3JIYYCHHM, CHEKTPOMETPUM U JO3UMETPHUH
U3IYyYEHUH, 3HAKOMCTBO CTYJIEHTOB C YCTPOHCTBOM, (PHU3MUECKUMHM NpPUHIUIAMU JEHCTBUS
OCHOBHBIMHM  XapaKTepUCTHUKaMHU M OONAaCTAMH HPUMEHEHHs JIETEKTOPOB, CIEKTPOMETPOB U
J03UMETPOB, PA3BUTHEM HAaBBIKOB pPAa0OTBI C JETEKTOpPAMHU SJIEPHBIX M3JIy4YeHHMH a Takxke C
JeTeKTOpaMH U CHEeKTpoMmeTpamu u3iydeHuil. Ocoboe BHUMaHHME B Kypce YJENSeTcs OCBOSHUIO
MPaKTUYECKUX HABBIKOB Pa0OTHI HA COBPEMEHHOM ammaparype, UCIOJIb3yeMOil ISl peleHus] HayYHbIX
U IPAaKTUYECKUX 3a7a4 B 00J1aCTH MPUKIATHON A/IEpHON PUBHKH.

2. MECTO YYEBHOW JUCIUILJIMHBI B CTPYKTYPE OOII BO

I/I3yquHe JUCHUIINIMHBI OITMPACTCA Ha 3HAHHSA, ITOJTYUCHHBIC IIPU U3YUYCHUHN MATEMATHUYCCKUX
U CCTCCTBCHHO-HAYUYHBIX KYPCOB, 4 TAKKC H,Z[CpHOﬁ (I)I/I3I/IKI/I. CTYI[CHTBI AOJIKHBI YMETb COCTABJIATH U
peuiatb HUHTCIPAJIBHBIC U ,Z[I/I(I)(I)epeH]_[I/IaJ'IBHBIC YpaBHCHHA, IIOHUMAaTb W YMCETb CTPOUTH
(byHKI_[I/IOHaJIBHBIe U NMPUHIUIHAIBHBIC CXCEMbI JJICKTPOHHBIX yCTpOfICTB, YMETb NPUMCHATL 3HAHUS



(Gu3uKN B3aUMOJEWUCTBUS M3IyYEHHs C BEIIECTBOM Ul MOJAEIMPOBAHMS JETEKTOPOB HM3ITy4EHUS.
CryneHTbl JOJKHBI OBITH TOTOBBI NPUMEHHTh MOJYYEHHBIC 3HAHUS TPU HM3YyYCHUU TaHHOU
JUCLUIUIMHBL U IPUOOPETEHHBIM B PE3YJIbTaTe€ OCBOEHUS MPEALIECTBYIOMNX JAUCLHHUIUIMH B IpoLecce
IIPOBECHUS 1a0OPATOPHBIX PAOOT MO AUCIUILIMHE.

3. OOPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA

YHuBepcanbHble H(WIK) o01enpodeccHoHaTbHbIE KOMIIETEHIIUHN

KOI[ N HAUMCHOBAHHEC KOMIICTCHII ‘ KOII U HAMMCHOBAHUC MHAUKATOPA NOCTHIKCHUS KOMIICTCHIIUN

[IpodeccuonanpHble KOMIETEHIIMM B COOTBECTBUM C 3ajJjayaMd M OOBEKTaMu (00JacTaMu
3HaHUN) TPOdECCUOHATBHON eI TeIbHOCTH

3agaua
npodeccuoHaIbLHOI
nesiteabnoctu (3I1/1)

O0BeKT N
00J1aCTH 3HAHUSA

Kox v nanmenoBanue
npo¢eccCuoHATBLHOM
KOMIIETEeHIIUH;
OcHoBanue
(mpodeccuoHaNBLHBIN
cranaapr-IIC, anaans
OIbITA)

HAaY4YHO-UCCJIEA0BATEIbCKUI

Kon u HaumeHoBaHme
HHANKATOpa
JAOCTUKEHU S
npogdeccuoHaATLHOM
KOMIIETeHIIUH

W3yuenue u anamms
HAaY4YHO-TEXHUYECKOM
uHpopManuy,
OTEYECTBEHHOTO H
3apy0eKHOTO OTbITA MO
TEeMaTHKe
UCCIIeTOBAHUS

nH(pOpPMaIMOHHO-
W3MEPUTEIbHBIC
CHCTEMBI,
kubeppusnyeckue
YCTPOMCTBA,
CHCTEMBI KOHTPOJIS U
yIIpaBJICHUS JIEPHO-
¢buznyecKux
YCTaHOBOK

[TK-1 [1] - Cnocoben
MCIIO0JIH30BaTh HAYYHO-
TEXHUYECKYIO
uH(pOopMaLIo,
OTEYECTBEHHBIN U
3apyOEKHBIN OTIBIT 11O
TEMAaTHUKE UCCIIEeI0BAaHNUS,
COBpPEMEHHBIC
KOMITbIOTEPHBIE
TEXHOJIOTHHU 1
nH(pOPMaIMOHHBIE
pecypchl B CBOEH
MpeIMEeTHON 00TacTu

OcHosanue:
[TpodeccnonanbHpIi
cranaapt: 40.011

3-T1K-1[1] - 3HaThH
OTEYECTBEHHBIN U
3apyOeKHBIN OIBIT 110
TEMaTUKE
UCCJIEI0BAHMS,
COBPEMEHHBIE
KOMITbIOTEpPHBIE
TEXHOJIOTHHU 1
nH(pOPMaIMOHHbBIE
pecypchl B CBOEH
peIMeTHOM 00acTH, ;
V-TIK-1[1] - ymeth
MCII0JIb30BaTh HAYYHO-
TEXHUYECKYIO
uHpOpMaLHIO,
OTEYECTBEHHBIN U
3apyOeKHBIN OIBIT 110
TeMaTUKe
UCCJIEI0BAHMS,
COBPEMEHHBIE
KOMITbIOTEpPHBIE
TEXHOJIOTHHU 1
nH(OPMaIMOHHBIE
pecypchl B CBOEH
MpeIMEeTHOM 00acTH;
B-TIK-1[1] - Bnagets
COBPEMEHHBIMHU




IIpoBenenue
HKCIIEPUMEHTOB 10
3aJlaHHBIM METOJIUKAM,
00paboTKa U aHAJIN3
pe3yJIbTaTOB,
COCTaBJICHHE OMUCAHUI
MIPOBOMMBIX
HCCIICIOBAHHUIM,
MOITOTOBKA JTAHHBIX
JUISL COCTaBIICHUS
Hay4YHBIX 0030POB,
OTYETOB U MyOIUKAIUil

MH(POPMAIMOHHO-
W3MEPUTEITbHBIC
CHCTEMBI,
kubepdusnueckue
YCTPOMCTBA,
CHCTEMBI KOHTPOJISI U
yIIpaBIJICHUS SJIEPHO-
(bu3mIecKux
YCTaHOBOK

ITK-3 [1] - Criocoben
MIPOBOMTH (PU3UYECKHE
AKCIIEPUMEHTHI 110
3aIaHHON METOJIMKE,
COCTaBIIATh OIIHUCAHMS
IIPOBOMMBIX
HCCIICIOBaHUM, OTYCTHI
10 aHAJIM3Y PE3YJIbTATOB
U TMIOATOTOBKE HAYUHBIX
myOoIuKanui

Ocnosanue:
[TpodeccrnonanbHbIM
cranaapt: 40.011

KOMITBIOTEPHBIMU
TEXHOJIOTUSIMU H
MeTOIaMHU
MCII0JIb30BaHUs
MH(OPMaLIMOHHBIX
peCypcoB B CBOEH
MpeIMETHON 00J1aCTH
3-T1K-3[1] - 3HaTH
OCHOBHbIE (PU3NYECKUE
3aKOHBI U METOJIbI
00pabOTKH JaHHBIX ;
V-TIK-3[1] - ymets
paboTaTh 1o 3aJaHHON
METOJIMKE, COCTABIIATh
OMKCAHUS TPOBOAUMBIX
HCCIIE0BAHUN U
OTYETHI,
[I0/IFOTaBIUBATh
MaTepuaibl s
HAYYHBIX MyOJIMKaLNi;
B-TIK-3[1] - BaageTsh
HaBBIKAMU TIPOBEICHUS
(hU3UIECKUX
HKCIIEPUMEHTOB 110
3aJJaHHOM METOJIHKE,
OCHOBaMHU
KOMITBIOTEPHBIX U
MH(OPMaLMOHHBIX
TEXHOJIOTMH, HAYYHOU
TEPMHUHOJIOTHUEH

DKCIuTyaTanus,
MOJA/IEpKaHUE B
paboueM COCTOSTHUHU
(bU3MYECKUX U SIEPHO-
¢buznyecKux
YCTaHOBOK,
MpEeAYNPEXKICHHE,
MpeAOTBpaLIEHUE U
JIMKBHUIAIMS aBapuil Ha
buznveckux
YCTaHOBKAaX, KOHTPOJIb
COOJIIOICHUS
MPOU3BOJCTBEHHOMN 1
JKOJIOTUYECKOU
0€e301MacHOCTH

HpOI/I3BO,Z[CTBCHHO'TGXHOJ’IOFI/ILIGCKI/Iﬁ

MH(}OPMAaLIMOHHO-
U3MEpUTENIbHBIE
CHCTEMBI,
kubeppuznyeckue
YCTpOICTBA,
CHCTEMBbI KOHTPOJIS U
YIIpaBJICHUS SIEPHO-
buznuecKkux
YCTaHOBOK

ITK-8 [1] - Criocoben k
OLICHKE sJIEPHOM U
paauaoOHHON
0€30ITaCHOCTH U
KOHTPOJTIO 32
COOIIOICHHEM
DKOJIOTHUECKOH
0€30ITacCHOCTH

OcHosanue:
[TpodeccnonanbHpIi
crangapt: 24.033

3-T1K-8[1] - 3uathb
METOAbI OIICHKU
SIIEPHOU U
paaualoOHHON
0e30macHOCTH,
KOHTpOJIS 32
CcOOIIoIcHHEM
3KOJIOTUYECKOU
0e30IacHOCTY ;
V-TIK-8[1] - YmeTh
OIICHUBATH SJICPHYIO U
paauanMoHHYIO
0€30ITacHOCTb,
MIPOBOJIUTH KOHTPOJIb 32
COOIIOIEHUEM
3KOJIOTHYECKOM
0e30IacHOCTH;
B-T1K-8[1] - Bnanetsb
HaBBIKAMH OIICHKH
AJIEPHOM,
paaualoOHHON 1




SKOJOTHYECKOU
0€30IaCHOCTH

4. BOCIHUTATEJIbHBIN IOTEHIUAJ JUCITATLINHBI

Hanpasnenus/uenu
BOCITMTaHUS
[TpodeccuonanpHoe
BOCITHTaHUE

3ajaun BocnuTaHus (KOx)

Co3znanue ycioBHid,
o0ecneynBaromux,
¢dbopmupoBanue
npodeCCuOHATBLHON
OTBETCTBEHHOCTH, STUKH U
KYJIBTYpbl HH)KEHEpa-
pa3paboTurKa KOMIUIEKCHBIX
TexHu4Yeckux cucteM (B41)

BocnurarenbHblil HOTEHIMAI
JTUCIUILTUH

1. Ucnonp30BaHKnEe BOCIUTATEIBHOTO
MOTEHIMAaJIa JUCIUIUINH "BBenenue B
(hU3HKY B3aMMOJICHCTBHS
HMOHM3UPYIOIIETO U3JIy4YEHUs C
BemiectBoM", "BBeieHue B HEUTPOHHYIO
dbus3uky" 1151 GOopMUPOBAHKS
npodeccnoHaTbHOM OTBETCTBEHHOCTH,
TBOPYECKOTO MH)KEHEPHOT'O MBILIUICHUS
yTeM IIPOBEIACHUS (PU3NICCKUX
9KCIIEPUMEHTOB M0 3a/IaHHBIH
METOJIUKaM, YIYUTHIBasE KOHCTPYKTHBHBIE
0COOEHHOCTH pa3pabaTbiBaeMOi
SAepHO-(HDU3UIECKOH,
ANEKTPOPU3UUECKON U
KnOepU3NIeCcKoil anmapaTypsl 1
COCTaBJICHHS OMMCAHUS MPOBOIUMBIX
HCCJICIOBAaHUM, OTYCTOB, aHAJIN3a
pe3yabTaTOB U MOATOTOBKH HAYYHBIX
ny6nukamuii. 2. Mcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIIUAJIA
TUCIUTITUHBI «OCHOBBI
MIPOEKTUPOBAHMSI KHOEP(HU3UUECKUX
YCTPOMCTB U CUCTEMY JIS
(hopMUpOBaHHSI PUBEPKEHHOCTH K
npohecCHOHANBHBIM LIEHHOCTSIM, YTHKE
U KyJIbTyp€ UHXKEeHepa-pa3padoTymKa,
MOBBIIICHHS HHTEpPeCca K MH)KEHEPHO-
MIPOEKTHOM JESATEIIBHOCTH YEPE3
U3Y4EHNE BOIIPOCOB IPUMEHEHUS
METOJIOB TIPOTPAMMHON WHKCHEPUH B
MPOEKTUPOBAHUHU, TOBBIIICHUS
paguanMoOHHON CTOMKOCTH anmapaTypsl
U y4eTa BHEITHUX BO3JICHCTBYIOIINX
(hakTOpOB, 03HAKOMIIEHUE C
TEXHOJOTHSIMH IMPOMBIIIIEHHOTO
MIPOU3BOJICTBA MOCPEICTBOM
MOTPYKEHUS CTYACHTOB B paboTy
Hay4HBIX JJA0OPATOPHH.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHHUIIJINHBI




Paznensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:
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7 Cemecmp
1 I[TepBorii pasmen | 1-8 16/8/8 25 KU-8 3-TIK-1,
JlerekTopsl B V-IIK-1,
IPUOOPOCTPOCHUH B-TIK-1,
3-T1K-3,
VY-TIK-3,
B-TIK-3,
3-11K-8,
VY-TIK-8,
B-I1K-8
2 | Bropoii pasaen | 9-16 | 16/8/8 25 KHN-16 | 3-TI1K-1,
[Ipumenenue V-IIK-1,
JIETEKTOPOB JUISL B-TIK-1,
JIO3UMETPUHU u 3-I1K-3,
CHEKTPOMETPUH V-TIK-3,
B-TIK-3,
3-T1K-8,
VY-TIK-8,
B-I1K-8
Hmoeo 3a 7 Cemecmp 32/16/16 50
KoHTpoJibHbIE 50 2 3-T1K-1,
Meponpusitust  3a 7 V-TIK-1,
CemecTtp B-TIK-1,
3-I1K-3,
V-TIK-3,
B-TIK-3,
3-11K-8,
VY-TIK-8,
B-T1K-8

* — COKpallleHHOEe HaUMEHOBaHUEe (POPMBI KOHTPOJIS
** — cyMMa MakCHUMaJIbHBIX 0ayuIOB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIIOYas 3ayeT U
(unn) sK3aMeH

COKpaIJ_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTECCTAllUX PA3ICIIOB:

Oo6o3nauenue | [lo1HOE HAMMEHOBAHHE

K1 KoHnTpouns 1o uroram

] DK3aMeH

KAJIEHIAPHBIN IIAH




Tembl 3ansaTuii / Conepxanue

Jlek., | IIp./cem., | JIa6.,
yac. | yac. yac.

7 Cemecmp

32 16 16

IlepBblii pa3gea JlerekTopbl B IPUOOPOCTPOEHUN

16 8 8

JleTeKTopbI siAePHBIX U3JIy4YeHHH B IPUOOPOCTPOCHUHU
Du3nvYecKue OCHOBBI METOJOB PETUCTPALIMH A IEPHBIX
n3nydyenuil. Knaccuduxanus gerekropos.. Monu3zanms ra3os.
JIBM>KEHHE JIEKTPOHOB U MOHOB B ra3ax.

[Iponiecc MOHM3ALMU I'a30B.

Bcero ayuTOpHBIX 4acoB

2 I [0

Ownnaiig

0 0 0

HNuTerpanbHble W HMIYJIbCHbIE HOHU3AIHOHHbIE KAMePbI
[Tpuniun paboThl HOHU3ALMOHHBIX Kamep. BonbpramnepHas
XapakTepucTHKa. TOK HAChIIEeHHs. Y paBHEHHE HHTETPAIIbHON
WOHM3AIIMOHHON KaMmephl. Y4eT pekoMOuHanuu u nuddysuu.
VYeTpoiicTBO HOHM3AIMOHHBIX KaMep. CxeMa BKIIFOUEHMUS.
O06sacTH NPUMEHEHUS! U 0COOEHHOCTU KOHCTPYKIIUU:
MOHH3AIIMOHHBIX KaMep ISl perucTpalii pa3IudHbIX BUOB
U3ITy4EHUS.

[TpunHIMnI paboThl UMIYIBLCHBIX HOHU3AIIMOHHBIX Kamep.
Cxemsl BKIIOUeHHsI. MexaHu3M 00pa30BaHUs NMITYJIbCA.
®opma u aMIMTyAa uMIyibsca. Bausaue nocrosaaoi RC Ha
¢bopmy umITyIbca. DIEKTPOHHAS U HOHHASI COCTABIISFOIINE
uMIynsca. Bpems paspenienus. AMIUIUTYIHOE pa3pelieHue.
OcoOeHHOCTH TPUMEHEHUST IMITYJIbCHBIX HOHU3alMOHHBIX
KaMep MpU pelIeHu  3a7a4d siIEPHOTO NPUOOPOCTPOCHUS

Bcero AYyAUTOPHLIX YaCOB

2 |2 [0

Ownnaiig

0 0 0

I'azopa3psiiHble 1eTEeKTOPbI

IIponopunoHagbHbIE ra30pa3psiiHbIe AETEKTOPHI
Omnpenenenne 00JIaCTH HECAMOCTOSTEILHOTO pa3psia.

VY napuas nonnzauus. Koapdunuent yaapHoit HOHU3aIMH,
MeXaHu3M ra3oBoro ycuienus. Kosdduiment razosoro
YCHUJIEHUS IS TUIOCKOTO Y IMJIMHAPUYECKOTO JETEKTOPOB.
[TonHoe razoBoe ycuieHue. Y ClIOBUE epexo1a
HECaMOCTOSITENIEHOTO pa3psifia B CAaMOCTOSATEIbHBIN.
Mexanusm o0pa3oBanus umnyisca. Dopma, aMIuIUTy1a U
JUTUTENILHOCTh UMITyJIbca. CXeMbl BKIIOUEHUS. AMIUIUTYHOE
pazpemieHne. OCOOEHHOCTH KOHCTPYKIIMM U 00J1aCTH
IIPUMEHEHHUS] TPONIOPLIUOHAIIBHBIX JETEKTOPOB.
JIeTeKTOPBI C CAMOCTOSITETILHBIM Pa3psiioM.

Omnpenenenne 00J1aCTH CaMOCTOSATENIBHOTO pa3ps/a,
MexaHu3M U crlocoObl raleHus pa3psaa, poJib ra30Boro
coctaBa. Camoracsiuecst CHeTYMKU. XapaKTepUCTUKU
caMmoracsIuxcsi CYeTYMKOB: popMa, aMILTUTYa U
JUINTEIBHOCTh UMITYJIbCA, MEPTBOE BPEMS, BpEMs
BOCCTAHOBJICHMSI U pa3peliaroiiee BpeMs. Pabouas
xapakTtepuctuka. HuzkoBosabTHbIE cdeTYHKH. CPOK CITyKOBI.
D¢ddexTuBHOCTD peructpaunu uznydeHunit; Koncrpykuuu
cueT4ukoB. OCOOEHHOCTH MPUMEHEHHSI CYETYMKOB C
CaMOCTOSITENIbHBIM Pa3psAoM IPU PEIICHNUN TPAKTUUECKUX
3aja4 B 00JIACTH MPUKJIAJAHOM sepHON (DUBHKH.

Bcero ayuTopHbIX 4acoB

2 |2 | 4

Ownnaitg

0 0 0

CUHUHTHIAUMOHHBbIE 1€TEKTOPbI siAePHbIX U3JIy4YeHUi.
[IpuHuuMn neicTBUS U YCTPOUCTBO CHUHTUIUISIIIMOHHHX
JIETEKTOPOB. MexaHn3M JIIOMHUHECIICHIIMY BEIIECTBA MO/

JelicTBUEM HU3JTy4YCHUS. CLII/IHTI/IJ'IJ'ISITOpBI, HUX XapaKTCPHUCTUKU.

Bcero aynTopHbIX 4acoB

4 IE | 4
OnJjain
0 |0 |0




Konsepcuonnas s¢pdexruBHoCTh. Bpems BricBeunBaHusI.
MexaHu3M BBICBEUMBAHUS CHUHTHIUIATOPOB. THITHI
CHMHTWILIATOPOB. COOpKa CIHMHTUIUISIHOHHOTO IETEKTOPA. .
doTtoymHOXuUTENH.. O0IINE XapaKTEPUCTUKU
CHMHTWUISIIMOHHBIX JIETEKTOPOB: (popMa M aMIUTUTYIa
UMITYJIbCa, AMIUTUTYTHOE U BPEMEHHOE pa3pelicHue,
OTHOIICHUE CUTHAJI-IIIYM, YHEPT€TUUECKUI SKBUBAJICHT IITyMa,
3¢ PeKTUBHOCTD perucTpanuu u3rydeHuii. OcCoOeHHOCTH
MPUMEHEHHS CHUHTUUIIUOHHBIX JETEKTOPOB MPH
perucTpaIiu 3apsSHKEHHBIX YacTHIl, SJICKTPOHOB U TaMMa-
M3TYYEHUsI.

ITosrynnpoBOAHUKOBBIE JETEKTOPbI

[IpuHIUI NEHCTBUS U YCTPOHCTBO MOIYIIPOBOHUKOBBIX
INETEKTOpOB. PU3HYECKUE TPOLIECCHI B IETEKTOPE.
CobcTBeHHas U mpUMecHasi poBoAUMOCTH. CriocoObl
yYMEHbILIEHUS deKTponpoBogHocTu. Onnopoansie I/, nx
xapakrepuctuku. [II1/] ¢ p-n-nepexogamu. CBolicTBa p-i-
niepexo10B, [llupuna obequenHoi o6aacTu. EMKOCTh p-1i-
nepexona. Tunsl IITJ[. ObnacTu npuMeHEeHUS U 0COOEHHOCTH
pETUCTpALMK U3JIy4YEHUH; TIOIYITPOBOJHUKOBBIMU
JETEKTOPaMH.

Bcero AyAUTOPHLIX YaCOB

2 |2 [0

Ownnaity

0 0 0

JleTekTOpHI HEMTPOHOB

[IpuHIMI NENCTBUSA U YCTPOMCTBO AETEKTOPOB HEUTPOHOB.
SnepHble peaku, UCIOJIb3YEMBIE Ui PETUCTPALIMH
HEUTPOHOB.

Perucrpanus menneHHbIX HEUTPOHOB. bOpHBIE JETEKTOPHI.
CkopocTb MpoTeKaHus AAEPHOI peakiuu B O0pHOM
nerekrope. CUETUMKU ¢ renueM. Perucrpamus MeeHHbIX
HEUTPOHOB CIMHTWIISLIMOHHBIMU U MOJYIIPOBOAHUKOBBIMU
JIETEKTOpaMHu.

Peructpanus ObIcTpbIX HENTPOHOB. IMITyNIbCHBIE
MOHU3ALMOHHBIE KaMephl JUIs PErUCTpaluu ObICTPBIX
HEWUTPOHOB.

OCoOEeHHOCTH pPerucTpalui HEHTPOHOB C HUCIOJIb30BAHUEM
SIIEPHBIX peakMi feneHus. Peructpanys HEMTPOHOB 1O
HaBe/IEHHOW; akTUBHOCTH. OCOOEHHOCTH aKTUBAllMOHHOTO
METO/Ia PErUCTpallui HEUTPOHOB. [IOpOroBbIe U pE30HAHCHBIE
AKTHBALMOHHBIC JE€TEKTOPBI.

Bcero AYJJUTOPHBIX YaCOB

4 |0 |0

Ownnaitg

0 0 0

Bropoii pa3gen IlpuMeHeHue 1eTEKTOPOB /I
AO3UMETPHH H CIIEKTPOMETPHH

16 8 8

JeTekTOopbl I CIEKTPOMETPUH

Tema 1. Beenenue. [Ipenmer saepHOM CIEKTPOMETPHUH.
Pu3nyecKrue OCHOBBI METOJIOB CIIeKTpoMeTpuu. IIpuknannasre
3a/1a4y, pelaeMble METONAMM SIIEPHON CIIEKTPOMETPHH.
Tewma 2. CnekTpoMeTp, €ro OCHOBHBIE XapaKTEPUCTUKH
Onpenenenne cnekrpoMerpa [loHsATHE HCTUHHOTO U
anmnapaTypHOTro CIeKTPOB, PYHKIMS OTKIMKA JAETEKTOPA,
¢busnyeckuii cMpICH GYHKIIMK OTKIIMKA. 3a/1aua
BOCCTAHOBJICHHS CIIEKTpa U 0OpaTHas 3ajaya, BIUSHUE
BPEMEHHBIX (PAKTOPOB Ha (QYHKIMIO OTKJIMKA. CHeKTpanbHas
JIUHUS U anmnaparypHas Gopma JMHUH SHEPreTH4YeCcKoe
paspelieHue cnekrpoMeTpa. DPPeKTUBHOCTh CIEKTPOMETPA.

Bcero ay1uTopHbIX 4acoB

16 |8 |8

Oniaa

0 0 0




Junamuueckuii quana3ol. CTpyKTypHas cxema
CIIEKTPOMETPA.

Tema 3. MoHu3annoHHbIe METO/bI CIEKTPOMETPUU
Hcnonb30BaHne MOHU3ALMOHHBIX KaMep [UIsl CIIEKTPOMETPUU
3apspkeHHBIX yacTull. Cdepu-ueckasi HOHU3AIMOHHAS KaMepa;
CBs13b IpoOera anbda-yacTuibl ¢ sHepruei. IMmysabcHble
HMOHM3ALMOHHbIE KaMepbl ceTKOoM. [IpuunHbl, BIusomuye Ha
pa3peLanyo ciocoOHOCTb. Buibl u3nyueHui u
0COOEHHOCTH X CIIEKTPOMETPHH MTPU OMOIIU
MOHM3aMOHHBIX KaMep. CIEKTpOMETPHS HOHU3UPYIOLINX
M3JIy4€HUH C IIOMOLIBIO IPONIOPLHOHAIBHBIX CYETUUKOB.
OCHOBHBIE XapaKTEPUCTUKH ITPONIOPLUOHAIBHOTO CUETYHNKA
KaK CIIEKTPOMETPUYECKOr0 AaT-yuka. MeToabl U3MEPEHUs
CIIEKTPA PEHTT€HOBCKOT'0 U3JIy4€HHs C IOMOLIBIO IIPOIOPLHUO-
HaJIbHBIX CUETUYHUKOB.

Tema 4. CUUHTWUISILIMOHHBIE METO/IbI CIIEKTPOMETPUU
3apsKEHHBIX YACTHI] U FaMMa-KBaHTOB

OcoOeHHOCTH B3aUMOJICHCTBUS C BEIECTBOM CUUHTHIUIATOPA
anb(a-, 6era-, raMMa- 1 HEHTPOHHOTO U3ITYy4YEHUH.
[IpenmyriecTBa 1 HEAOCTATKU CLUHTUIUISILIUOHHBIX
JETEKTOPOB. DHEPreTUUECKOE U BPEMEHHOE PA3pEILEHUS
CLUMHTWUISIIMOHHBIX 1aTYMKOB. [Iponopuno-HaibHOCTb
aMIUIATYIbl CBETOBOM BCIBILIKY SHEPTHH PETUCTPUPYEMOM
9aCTUIIBI. 3aBUCU-MOCTh JIMHEHHOTO K03 dummenTa
IIOTJIOLEHUS TaMMa-U3JIy4eHHsI OT SJHEPTUH FaMMa-KBaHTOB.
®dopma JIMHUYU B CUMHTWUIALIMOHHOM raMMa-CIIEKTPOMETPE.
[Ink nonHoro norno-meHus. ACUMMETpUS IIMKa, yTeuKa
3JIEKTPOHOB M PEHTI€HOBCKOTO XapaKTEPUCTHYECKOTO
n3nyuenus. Komnronosckoe pacnpenenenue. TeopeTndeckas
¢dbopma cniekTpa. AnnaparypHas Gopma JUHUH IPU
KOMITOHOBCKOM pactpenenenuu. [Iuk o0patHoro paccessHus.
XapakTepucTUYECKOE PEHTTEHOBCKOE H3IIyUCHHUE U3
KOHCTPYKLIMOHHBIX MaTE€pPHAJIOB.

Dot PeKkTUBHOCTH crieKTpomeTpa. PoToYacTh CrEeKTpa.
ITonHast 3¢ (eKTUBHOCTH ClIEeKTpOMeTpa. AnnapaTypHas JUHUS
IIpU SHEPTruu raMMa- KBaHToB Oosee 1.5 MaB. AHHu-TunsAnus
MO3UTPOHA. [IMK yTeUKH U MUK MTOJHOTO NOTJIOLICHHUS.
3aBUCUMOCTB IUIOIIAIU TIOJ BCEMH MMHUKAaMH OT pa3MepPOB
KpUCTaJIJIa U SHEPTUU TaMMa-u3Iy4eHus. AnnapaTypHast
JIMHUS IPU KacKaJHbIX nepexonax. Kanubposka
CIIEKTPOMETPA.

MHorokpucraibHble CHEKTPOMETPbI. CIIEKTPOMETP €
3aIUTHBIM CUUHTWIJISSTOPOM HA aHTHCOBIAJCHUSIX.
KomnroHoBckuit cnektpomerp. I1apHslil criekTpoMeTp.
CrieKTpoMeTp MOJHOTO MOTIOLIEHUS.

®daxTopHl, ONpEAEIAIONINE pa3penIatolly0 CHOCOOHOCTh
CHMHTWIISILIMOHHOTO OeTa-cnekTpomerpa. ¢ (HeKTHBHOCTh
CUMHTUJUISITUOHHOTO OJHOKPUCTAIBHOTO CIIEKTPOMETpaA K
3apspKeHHBIM yacThiaM. OcoOEHHOCTH CIIEKTPOMETPHH
3apsSKEHHBIX YACTHI] CHUHTUIUISALIU-OHHBIM METOOM.
OO6nacTu NpUMEHEHUs! CHMHTHIUISIIIMOHHBIX CIIEKTPOMETPOB
JUISl HAYYHBIX MCCJIEIOBa-HUW U B HAPOJIHOM XO3SIMCTBE.




Tema 5. IlonynpoBOIHUKOBBIE METO/bI CIIEKTPOMETPUH
WOHMU3UPYIOLINX U3ITYyYEHUM.

[IpenmyiecTBa 1 HEAOCTATKU IOJTYIIPOBOJHUKOBBIX
CIIEKTPOMETPOB.

[Ipenmy1iecTBa 1 HEAOCTATKU MOJIYTIPOBOJHUKOBBIX
CIEKTpOMeTpOoB. IIponoprno-HaapHOCTh aMIUIMTYIBI CUTHAJIA
YUCILy IIap HOCUTEJIEH 3apsia U SJHEPrUU IOTJI0AaeMOro
U3JIy4EHUs, pa3pelIeHHE MOJIYyIIPOBOJHUKOBOTO CIIEKTPOMETPA
: haxTOpBI, BAMSIONIME HA pa3pernieHne (00paTHOE CMEIIEHHE,
BeJIMYMHA 00EAHEHHOTO CJl0sl, Temneparypa). ['pagynposka
criekTpoMeTpa CEKTPOMETPBI TSKEINBIX 3apsSKEHHBIX YACTHII.
[TomynpoBoiHUKOBBIE O€Ta-CIIEKTPOMETPHI, BIUSHUE
00paTHOTO paccestHus OeTa-4acTHIl Ha armnapaTypHYyO JIMHUIO,
pasperenue. [IpumMeneHne KpEMHUEBBIX U TEPMaHUEBBIX
JETEKTOPOB.

[1os1ynipoBOIHUKOBBIE CIIEKTPOMETPBI FaMMa-U3JIydYCHHUS.
[IpenmyriecTBa 1o cpaBHE-HUIO CO CUUHTHILISIIUOHHBIMU
CIIEKTPOMETPAaMHU, IHEpreTuIecKoe paspemienrne. OcoOeHHO-
CTH IIPOBE/ICHUS 3KcIIepuMeHTa. TpeOoBaHMs K IETEKTOPaM.
Bb160p 1€TEKTOPOB B 3aBUCHMOCTH OT HEPIrUU raMMa-
n3llydeHus. PaqnanoHHble OBPEXIECHUS U UX BIUSHUE HA
CIEKTPOMETPUUYECKUE CBOMCTBA MOJIYIPOBOIHUKOBBIX
neTekTopoB. CriocoObl yMEHbILIEHHsI BKJIaZa OT
KOMIITOHOBCKOI'O paclpeiesieHHs B alnapaTypHOM CIEKTpe
UMITyJIbCOB. CIIEKTPOMETP € 3aLIUTON 110 aHTUCOBIIAIEHUSAM.
KoMnTOHOBCKHI CLIEKTPOMETP, MAPHBIM CIIEKTPOMETP.
OO6nacTu NpUMEHEHNUs MOIYIPOBOJHUKOBBIX CIIEKTPOMETPOB
JUISl HAyY "HBIX MCCIIEJOBAHUN U B HAPOJHOM XO35HCTBE.
Tema 7. MeToasl CIEKTPOMETPUN HEUTPOHOB

Meron snep ornauun. Paguatop. Perucrpanus HEHTpOHOB
¢$oTO SMYIBCUSAMH U TeEeCKONaMU. MeToJl iAePHBIX PEaKLIUH,
MIPOIOPLIMOHANIbHBIE U CHUHTHIIISIIUOHHBIE IETEKTOPHI,
TpeOOBaHUS K SAECPHBIM PEAKIUsIM, METO/I BPEMEHU MPOJIeTa,
CIOCOOBI perucTpaii MOMEHTOB BbUIETA U TIOMAaJaHUs
HEHUTPOHOB, METOJI aKTHBALIMOHHBIX IIOPOT'OBBIX IETEKTOPOB.
MeTo1 TOTyIIPOBOJHUKOBBIX IETEKTOPOB.

COKpaH_IeHHLIC HAaMMEHOBAHUS OHJIAH OMIIMIA:

O0o3uauenue | [To1HOE HAMMEHOBAHME

9K ONEKTPOHHBIN KypC

IIM ITonTHOTEKCTOBBIN MaTepuan

I11JI ITomHOTEKCTOBEIE JEKIIUU

BM Buneo-maTepuaisl

AM Aynno-marepuainsl

[1p3 IIpe3enTanmu

T TecTsl

5CM DNEKTPOHHBIE CITPaBOYHBIE MaTEPUAIb
J4(@ VHTEepaKTUBHBINA CANT

TEMBbI IABOPATOPHBIX PABOT




Henean | Tembl 3ansaTuii / Coaepxanue

7 Cemecmp

ra3opaspsiiibie 1eTeKTOPbI
Omnpenenenre XapakTepUCTUK ra30pa3psiiHbIX JEeTEKTOPOB

CuMHTH/ISIMOHHBIE 1eTEKTOPbI
Onpenenenne 3pPeKTUBHOCTH PErUCTPALUY TaMMa-U3ITy4YeHHs CUUHTUIUIALUOHHBIM
JETEKTOPOM

CUMHTH/UISIIIHOHHBIE CTIEKTPOMETPbI
CriekTpomeTp raMMa-u3nydeHus Ha ocHoBe cuuHTmnisitopa Nal(Tl)

ITosrynpoBOIHUKOBbBIE CIIEKTPOMETPBI
[1onynIpOBOTHUKOBBINM CIIEKTPOMETP raMMa-U3J1y4ECHUs

TEMBbI IPAKTUYECKUX 3AHATUN

Henean | Tembl 3ansatuii / Coaep:xanue

7 Cemecmp

1-8 JleTeKTopbI siAePHBIX U3JIy4YeHH B IPHOOPOCTPOEHHUH: Ira30Bble HOHU3ALMOHHbIE,
CHMHTH/UISIIUOHHBIE, OJTYNIPOBOAHUKOBBIEC

JleTeKTOphI AAEPHBIX U3IIyYeHUI B IPUOOPOCTPOCHUN: Ta30Bble HOHU3ALIMOHHBIE,
CUMHTWUISILIMOHHBIE, IOJYITPOBOJHUKOBBIE

HpnMeHe}me AE€TEKTOPOB B CIICKTPOMETPUH U NO3UMETPUH
9KCHepI/IMeHTaJ'IbHBIe MCTOJbI CIICKTPOMCTPHUU ITIOTOKOB HeﬁTpOHOB, FaMMa'Hy‘leﬁ n
3apsKCHHBIX YaCTUIL

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Jlexuuu, npakTUyecKue 3aHATHS U JaOOpaTOpHbIE pabOThI

7. ®OHJI OHEHOYHbIX CPEIACTB

@OHJT OLIEHOYHBIX CPEACTB 0 JUCLUIUIMHE 00ECIeUnBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX HWHIMKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
PYOEKHOTO U MPOMEKYTOYHOT'O KOHTPOJISI IO JUCLUIUINHE.

Csi3p Mexay (opMHUpPYEMBIMH KOMIIETEHIUSMH M (opMaMH KOHTPOJII HUX OCBOCHMS
IpeJCcTaBIeHa B cleayromiel Tadnuue:

Komnerenuusi NuaukaTopbl 0CBOEHUsI ATTecTallMOHHOE MepPONpUsTHE
(KI1 1)

IK-1 3-T1K-1 2, K1-8, KI1-16
V-TIK-1 9, KU-8, KI1-16
B-T1K-1 2, K1-8, KI1-16

I1K-3 3-11K-3 9, KU-8, KI1-16
VY-TIK-3 2, K1-8, KI1-16
B-T1K-3 9, KU-8, KI1-16

I1K-8 3-11K-8 9, KU-8, KI1-16
VY-T1K-8 2, K1-8, KI1-16
B-I1K-8 9, KU-8, KI1-16

Ika/nbl oeHKH 00pa3oBaTeNbHBIX 10CTHKEHUH




[Ikana KaXA0ro KOHTPOJBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIBHO. MToroBast arrectanus mo AMCUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i CyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHui B paMKax TEKYIIEro ¥ MpoMeKyTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIIKAJIOMN:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YPOBHIO OCBOCHHUIO
OaJUILHOM IIIKAJIE ECTS y4eOHOM TUCIUILINHBI

O1neHKa «OTIMYHO» BBICTABIIACTCS CTYICHTY,
€CITH OH TITyOOKO U TIPOYHO YCBOMII
MPOTrpaMMHBIN MaTepuall, HCUEPIBIBAOLIE,
MOCJIe0BaTEeNFHO, YETKO U JIOTUYECKU
CTPOIMHO €ro n3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B O1LieHKa «XOPOILIO» BBICTABISETCS CTY/ICHTY,

75-84 C €CJIM OH TBEPIO 3HACT MaTepHal, I'PaMOTHO U

4 — «xopouioy 10 CYIIECTBY M3JIaraeT €ro, He JOIycKast
70-74 CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OleHKa «Y/I0BJIETBOPUTEIBHO»

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O Mar€pualia, HO HE
3- YCBOWII €T0 JieTalei, OMyCcKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIICHHS JIOTHICCKOM
TTOCIICAOBATCIBHOCTH B U3JIOKCHUU
MPOTPaMMHOTO MaTepraa.

OlleHKa «HEYIOBIETBOPUTEIHLHOY
BBICTABIISETCS CTY/IEHTY, KOTOPbIN HE 3HAET
3HAYMTETHHOM YaCTH IPOrPaMMHOIO
o_ marepuaia, J0IMyCKaeT CYIECTBEHHBIE
Hwuxe 60 F omnOku. Kak npaBuiio, orieHka

«Hey0081emBOPUMENLHOY

«HEYJOBJIETBOPUTEIILHO» CTABUTCS

CTyJIEHTaM, KOTOPbIE HE MOTYT IPOIOJKUTh
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIONIEN JTUCIUILIMHE.

8. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATVYPA:

1. 539.1 A56 JleTeKTOpbl UMITYJILCHOI'O HOHU3UPYIOIIETro H3iyueHus : MoHorpadus, Hemunnos B.M.,
AnpoukoB 3.A., Mocksa: HUSIY MU®DU, 2016

2. DU K49 Jlo3umeTpusi HOHU3UPYIOLINX U3TydeHuil : yuebnoe nocoodue, Kpamep-Arees E.A.,
Cwmupnos B.B., Kiimmanos B.A., Mocksa: HUAY MU®U, 2015

3. OU P 32 Perucrtpanus siaepHbIX U3TYYEHUN B MPUKIAIHBIX 3a/1a4ax : JlabopaTOpHBINA MPAKTUKYM B
nByx yactax, llycroB A.E. [u ap.], : ®I'BY "BHUUT MU-MIJI", 2019



4. 539.1 D41 DkcniepuMeHTaIbHBIE METOIBI siACpHON (U3uKU Brir.7 DKciepuMeHTaTbHBIE METOIBI U
amnmapatypa sl UICCIISIOBaHUS SIEPHO-(DU3HUECKUX XaPAKTEPUCTUK MIPOIIECCOB JICICHUS U CHHTE3a, ,
M.: Aromuzgar, 1980

JNOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 539.1 1169 IpakTrueckas CHEKTPOMETPHUS SACPHBIX U3IYYCHHH : yueOHOe mocodue, 3ydapes B.H.
[u 1p.], Mocksa: HUAAY MU®DU, 2016

2.539.1 C92 CuuHTHUISIIIMOHHBIC METO/Ibl CIEKTPOMETPHH TaMMa-H31y4eHHUs U SJICKTPOHOB : Yueo.
nocob6ue st By3oB, Camocannsiii B.T., M.: MU®U, 2003

3.539.1 A39 ®oToHHbBIE METOIBI perucTpanuu uznydenui : , Akumosn 10 .K., lyona: OUAU, 2014

4. 539.1 D41 DkcnepuMeHTaIbHBIE METOABI HEHTPOHHBIX HCCIICIOBAaHUN : Y4ueOHOe mocobue s
BY30B, Kpamep-Arees E.A. [u np.], MockBa: Dueproaromusnar, 1990

[NPOI'PAMMHOE OBECIIEYEHUE:

CrnenmanbpHOE porpaMMHOE oOecTriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJILHO-TEXHUYECKOE OBECINEYEHHME YUEBHOW
JUCHUIINHDBI

CrennaibHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He TpedyeTcst

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIIMU JIUIA CTYAEHTOB

1.00611ue noyoKeHus

1.1. IIpu peanuzanuu OporpaMMsbl TUCHMILIMHBI UCTIONIB3YIOTCS 00pa3oBaTeIbHbIE TEXHOIOTHU
B (opMme JeKIuH, MPaKTUUYECKUX 3aHITUH, JaOOpaTOpHBIX pabOT M CaMOCTOSITENbHON padoThl ¢
ucrnosib3oBaHueM Internet-pecypcoB, MeTonW4YecKuX pa3pabOTOK, y4eOHOIl, Hay4dHO-TIOMYJIAPHOU H
HAaY4YHOU JIUTEPATYyPHI.

1.2. Ilpuctynas K M3y4eHHUIO TUCUUIUIMHBI CTYIEHTY HEOOXOIUMO O3HAKOMUTHCA C IENSIMU U
3ajjayaMH  TUCHMIUIMHBL, COJEpXKaHUeM pabodeil mporpamMmbl JUCHUILIUHBI, PEKOMEHIYEMBIMHU
JUTEPATYpHBIMU  HMCTOYHUKAMH, METOAMYECKMMH pa3paboTKaMM 1O JaHHOW JAUCIUILIUHE,
MMEIOIIMMHUCS Ha 00pa3oBaTeIbHOM MOpTaie U caiiTe Kadeapol.

2. PexoMeHaanuu 1o NOArOTOBKE K JIEKIIMOHHBIM 3aHSTHSIM.

2.1. JIns moHMMaHMsS MaTepuaia yY4eOHOM ITUCIHHUIUIMHBI M KAa4eCTBEHHOI'O €ro YCBOCHHUS
pPEKOMEHIyeTCsl BeCTH KOHCHEKT Jjekuuil. KoHcmnekTupoBaHMe NpeacTaBiseT coOoi cxaToe Hu
cBO0OO/IHOE U3JI0XKEHHE HanboJee BaKHbIX, KapAUHAIbHBIX BOIIPOCOB TEMBbI, U31araéMoi B JIEKIUH.



2.2. Ilepen odepenHOW JEKIMEN CIEAYET MPOCMOTPETh MO KOHCIEKTY MaTepHall MPEabIAYIIeH
JeKIUM U TpopadaThiBaTh y4eOHBIM MaTepHall JIGKIUU MO0 y4eOHUKY U y4eOHBIM MOCOOMAM st
YCIELIHOr0 OCBOEHUS MaTepHuaIa.

2.3. Bo3Hukaromye BOmpockl U HETMIOHATHbBIE MOMEHTBI MOYXHO 3aIIMCHIBaTh B KOHCIIEKT, YTOOBI
CIPOCUTH O HUX y IIPENOJaBaTENs Ha JIEKLIUH.

3. PexoMenanuu mo noAroToBKe K MPaKTUYECKUM 3aHATHSIM.

3.1. Ilpaktuueckue 3aHATHS CIYKaT JUIsl 3aKpEIUICHUS HM3YYEHHOTO0 TEOPETUYECKOTo
Matepuaina. [loaroroBka K MNpaKkTUYECKOMY 3aHITHIO BKIIOYaeT B celOs Tekyiryr paboTy Hax
y4eOHBIMM MaTepuaiaMH C HCIOJIb30BAHUEM KOHCIIEKTOB M PEKOMEHJIYeMOH OCHOBHOH H
JOTIOJIHUTEIIbHOM JINTEPaTypPHI.

3.2. Ilpy mOATOTOBKE K MPAKTUYECKHM 3aHATUSAM CIEAyeT NpopaboTaTb TEOPETHUYECKHMA
MaTepHual 10 PEeKOMEHJOBAaHHBIM JIUTEPATYPHBIM HCTOYHMKAM, BHUMATEJIBHO MPOYUTATh MaTepHall
JIEKIMHA, OTHOCSAIINXCS K TaHHOMY MPAKTUYECKOMY 3aHSTHIO.

3.3. B xome mpakTHYeCKHX 3aHATUN JaBaThb KOHKPETHBIC, YETKHE OTBETHI IO CYIIECTBY
BOIIPOCOB, JIOBOJUTH KKIYIO 3a7ady J0 OKOHYATEIbHOI'O PEIICHHUs, JEMOHCTPUPOBATh OHUMAaHUE
MPOBEJICHHBIX pacueToB (aHANW30B, CUTyalMil), B CiIy4ae 3aTpyAHEHHH oOpamarbcs K
MIpernoaaBaTelio.

4. PexoMeHIallMU 1O TIOJITOTOBKE M BBHITIOJIHEHHUIO JTA0OPATOPHBIX padoT.

4.1. JTabopaTopHbIe pabOTHI - 3TO OJIUH U3 OCHOBHBIX BHJIOB YUCOHBIX 3aHITHIA, HAITPABJICHHBIH
Ha  OKCIIEPHUMEHTAJIFHOE  TOATBEPKIEHHE  TEOPETHYECKHX  NojiokeHuid.  OOyuarommecs
CaMOCTOSITEJIbHO BBIMOJHSIOT 33/1aHUs 110JI KOHTPOJIEM IIPENojaBaTelis B COOTBETCTBUU C U3YYaeMbIM
cofepkaHueM ydeOHoro marepuana. OOyyaromuMmcsi pEeKOMEHAYETCS O3HAKOMUTBHCS C TpadukoMm
BBITIOJTHEHUS JIA0OPATOPHBIX pabOT COMIACHO KAJIEHJAPHOMY TUIaHY AUCUUILIHNHBL.

4.2. Tlepen BbIIONHEHHEM JAaOOPATOPHOM pabOTHI CIEAYET CaMOCTOATEIbHO HW3YYUTh
TEOPETUYECKYI0 YacThb padOThI, WCIONB3Yys J1a0OpaTOPHBIM MPAKTUKyM, MOATOTOBUTH OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI;

4.3. B mnpomecce mabopatopHOil paOOThl YETKO CJIENOBAaTh MHCTPYKIUSIM M YKa3aHUAM
IpernojaBaTelis UM JeXKypHOro JabopaHTa, He MPUCTYNATh K BHIMOJIHEHHUIO paboThl O€3 pa3pelieHus;
PYKOBOJICTBOBATbCSl MPaBUJIAMU TEXHUKH 0€30MaCHOCTH M MEpaMM NMPEeAO0CTOPOKHOCTH, YKa3aHHBIMU
B OINMHCAaHMX; GUKCHUPOBATH B JAOOPATOPHOM KypHAJIEe PE3yIbTaThl H3MEPEHUH JIJISl TTOCIIEIYIOIEH MX
obpabotku. [lo 3aBepuieHnto pabOTHI MpHUBECTH pabouee MECTO B MOPSAOK M CAaTh JaOOpaTOPHBIN
CTEH/I IPETOoAaBaTeINto WIH JeKYPHOMY Ta0OpaHTy.

4.4. BoimonHeHHe pabOThl 3aKaHYUBAETCS] COCTABICHHEM KPAaTKOTO OTYeTa, B KOTOPOM CIETyeT
yKa3aTh: YTO M KaKUM METOJIOM HCCJIEI0BaJIOCh WJIHM OMPENeNsIOCh; KaKOM pe3ynbTaT U C KaKUMHU
MOTPEIIHOCTSIMU  (a0COJIIOTHBIMM M OTHOCUTENBHBIMM) OBbUT TOJIY4EH; KpaTkoe OO0CyXJIeHue
MOJIYUEHHBIX Pe3yJbTaTOB. 3allUTUTh pe3yJabTaThl JabopaTopHOl paboThl clieyeT A0 Hayaia
cnenyromen mo pacnucHelie pabotel. He pexomenmyercst umerh Oojiee OIHON HE CIaHHOW pabOThI
nepeJl HauyajaoM Cleyromiei paboThl.

5. CamocTosiTenbHas paboTa 00yJaronxcs

5.1. CamocrosTtenbHas pabora mpeanosaraeT (GOpMHPOBAHHE M YCBOEHHE TEOPETHUECKOTO
MaTepuaga Ha 0a3e WH3y4yeHUS U CHCTEMaTH3allMd MaTepHalioB y4eOHUKOB, OMUIIMATHHBIX
rOCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMAaTHBHO-CIIPABOYHBIX MAaTEPHAIIOB C HCIIOJIb30BAHUEM
WH(POPMAIIMOHHO-TIONCKOBBIX CHCTEM, KOMIIBIOTEpHOHU ceTn MHTepHeT.

5.2. OOy4aromuMmcsi ClenyeT PYKOBOACTBOBATHCS TPAPUKOM CaMOCTOSITEIIBHOW pPabOTHI,
OTpeieIeHHBIM pabounM IIJIAHOM JMCHIUTUTHHBI ¥ BBHIITOJHATH BCE IJIAHOBBIC 3a/IaHUS, BBITAaBACMbIE
IpernojaBaTesieM AJIsl CaMOCTOSITeNIbHOM paboThl, U MPEJCTABIATh UX B YCTAHOBJICHHBIN CPOK.



6. Pekomenmauu o NOATOTOBKE U cAade aTTECTAIMH MO AUCIUIUINHE.

6.1. AtrecTanus 1O JAUCHUIUIMHE OCHOBaHAa Ha OaJUIbHO-PEHTHHTOBOM cHCTEME, KOTopas
BKJIIOYAET TEKYIIUI KOHTPOJIb YCHEBAEMOCTH, PYOCKHBIH KOHTPOJb B CEMECTPE U MPOMEKYTOUHYIO
aTTECTALIMIO [0 UTOTaM OCBOCHHSI TUCIIUILIHHBI.

6.2. Tekymuii KOHTPOJIb TOJPAa3yMEBAET MPOBEPKY TOTOBHOCTU CTYIEHTOB K 3aHATHUSAM, JUIS
Yero MOryT OBITh HCIIOJIb30BaHBI PA3IMYHBIC MPOBEPOYHbIC 3agaHus. [IpoX0okIeHne KOHTPOJIBHBIX
pyOexell NMpPOBOAMTCS B CEPEAMHE M KOHIIE CEMECTpa B CEpeIMHE W KOHIE CEMEeCTpa U MOXKET
OCYIIECTBIISITBCA B BHJE KOHTPOJIBHBIX PAaOOT, MUCBMEHHBIX ONPOCOB M T.A. DTall MPOMEKYTOYHOM
aTTecTallid MO WUTOTaM OCBOCHMS AMCLUIUIMHBI B IIEJIOM IIO/IpasyMeBaeT chady OJK3aMeHa W
CaMOCTOSITENIbHYIO MTOATOTOBKY K HeMy. [Ipu mMoAroToBKe K MPOMEKYTOYHON aTTeCTallii HE0OX0AUMO
[0 PEKOMEHJOBAHHBIM JIUTEPATYPHBIM HMCTOYHUKAM MpPOpadOTaTh TEOPETHUECKUI Marepual u
BHUMATEJIBHO U3yYUTh MaTepHall JIEKIUH, COOTBETCTBYIOIINI BOIIPOCaM, BRIHOCHMBIM Ha aTTECTALHUIO.

11.  YYEBHO-METOJIMYECKHUE PEKOMEHIALIUU JJISI NPENOJABATEJEN

1. OO01111€e TTOIOKEHUS

1.1. Ilpu peanuzanuu IporpamMmbl TUCHUIUIMHBI UCTIOJIB3YIOTCS 00pa30oBaTelIbHbIE TEXHOIOTUN
B dopMe NEeKUUH, MPAKTUUECKUX 3aHATUN U CaMOCTOSITENbHOM paldoThl ¢ Hcmonb3oBaHueM Internet-
pecypcoB, METOAMYECKUX Pa3pabOTOK, yueOHO, HAYIHO-TIOMYIIIPHON ¥ HAYYHOH JINTEPATYPHI.

1.2. Ha nepBoM 3aHATHH IIpENOAaBaTeb:

3HAKOMMT CTYAEHTOB C LEISIMM U 33JadaMH IpernojaBacMol JHUCLUUIUIMHBI, ONPEIENIET €e
MECTO B 00pa30BaTeIbHON Mporpamme, 0003HaYaeT MEXKTUCITUILITHAPHBIE CBS3H;

YTOYHSET HAMOJHEHHUE JEeKIUN M TIUIaHbl MPAKTUYECKUX (CEMHHApPCKHX, JIaOOpaTOPHBIX)
3aHATUI B COOTBETCTBMM C pabodell MporpaMMoi AMCHUIUIMHBI, C YY€TOM KOHTHHI€HTAa M YPOBHS
MIOATOTOBKH CTYJEHTOB;

PEKOMEHIYET OCHOBHYIO U JOIOJHUTEIBHYI JIUTEPaTypy s YCIEHNIHOTO OCBOEHHUS
JUCLUILINHBL,

JIOBOJUT J10 CBEJIEHUS CTYJCHTOB CUCTEMY OLICHKH 3HAHUIA.

2. PexoMeHaanuu 1o noAroTOBKE U NMPENoIaBaHUIO JUCIUILTUHBI

2.1. PekoMeH1a1iuu 1o MOATOTOBKE U IPOBEICHUIO JICKITUH:

2.1.1. Lenp nexkuuu - oOpraHu3alysl IeJICHANPABIECHHON I103HABATEIbHONW JESATENbHOCTH
CTYZIGHTOB 110 OBJIQJICHUIO MPOrpaMMHBIM MaTepuajoM ydeOHOM aucrumauHsl. Ilpu 3TOM
JEKIMOHHBIA MaTepuan peKOMEHAYeTCs IIOCTOSIHHO aKTyalu3upoBaTh (BHOCUTH 3aMEyaHMs,
JONIOJTHEHHUS, TIOSICHEHUS U T 1. ).

2.1.2. K TUNUYHBIM CTPYKTYpPHBIM 3JIEMEHTaM JIEKIIMM OTHOCSTCSA: BCTYIUICHHWE, OCHOBHAs
4acTb, 3aK/IIOUYeHHEe. B Havane jekiuuu mpenojaBareb Ha3bIBaeT TEMY JIEKI[MH, OCHOBHBIE BOIPOCHI,
BBIHOCHMbIE Ha JIEKIIMIO, YKa3bIBA€T OCHOBHYIO M JIOMOJHUTENBHYIO JMTEpPaTypy W TIJIaBbl U
naparpadsl B Heil, TJie u3li0keH Matepuan jgekuuu. [locne kaxaoro paszzaena genatorcs o0o01aromume
BBIBOJIbI M JJAIOTCS YKa3aHUS IO CAMOCTOSITENIbHOM paboTe Ha/l MaTepraIoM JEKIUH.

2.1.3 PexkoMmeHayeTcsi MaKCHUMalbHO MCIIONB30BaTh HArJISI/IHBIE TOCOOMS W TEXHUYECKHE
cpeactBa o0y4enus. [[nst aToro pazpabaTsiBatoTcs npe3eHTanuu. Kaxaplid cnaiia J0mKeH coiepkaTh
OCHOBHBIE TIOJIOXKEHUSI M COINPOBOXAATHCA JIOMOJHUTEIBHBIMM INPUMEPAMU U  IOSCHEHUSIMU
IpenojaBaTes.

2.2. PekoMeHIalu| 110 TTOATOTOBKE W TMTPOBEICHHUIO TPAKTUIECKUX (CEMUHAPCKUX ) 3aHATHIN:



2.2.1. lenp mpakTUYeCKUX (CEMHUHAPCKUX) 3aHATHU - MPETOCTABICHHE BO3MOXKHOCTEH IS
VIIyOJIeHHOTO W3YYCHHS TEOPHH, OBJAJCHUS TNPAKTHUYECKUMU HABBIKAMH UM BBIPAOOTKH
CaMOCTOSITEITLHOTO TBOPUYECKOTO MBIIIJICHUS Y CTyIeHTOB. Ha KakIoM TakOM 3aHITHH 00ydJaronuecs
pemarT MpakTUYECKUE 3a7aud U JIEMOHCTPHUPYIOT PE3YJIbTAThl BBIMOJIHEHUS JOMAIIHEro 3aJaHusl,
BBIJIAHHOTO Ha MPEABIAYIIEM 3aHATHH.

2.3. PekoMeHIanuu 1Mo OpraHU3aIi PyKOBOACTBA CAMOCTOATEILHON PaboTOM CTYAECHTOB

2.3.1. CamocrosiTenbHas paboTa npeanonaraeT GOpMUPOBAHUE M YCBOCHHE TEOPETHYECKOIO
MaTepuaiga Ha 0a3e M3yyeHUS U CHCTEMaTU3allMd MaTepHalioB y4eOHMKOB, OQHUIIMATIbHBIX
rOCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTHUBHO-CIIPABOYHBIX MAaTE€PHAJIOB C HCIIOJIb30BAHUEM
MH(OPMAIIMOHHO-TIOMCKOBBIX CUCTEM, KOMITBIOTEpHOU ceTn MHTepHeT.

2.3.2. B Xoae pyKoOBOJICTBAa CAMOCTOSITETTLHOM pabOTO# CTYIEHTOB IPENoAaBaTeb MPUOOIaeT
WX K HAQy9YHOMY TBOPUYECTBY, MTOWCKY U PEIICHUIO aKTyaJIbHBIX COBPEMEHHBIX TIPOOIIEM.

2.4. PexoMeHJalMK 110 IOJATOTOBKE U MPOBECHUIO J1a00paTOPHBIX padoT:

2.4.1.JIabopatopHast (mpakTuueckas) paboTa - 3TO Takod MeToJ OOydeHHs, NMPU KOTOPOM
oOyuaroluecs moji pyKoBOJCTBOM IpernoaBaTelisa U MO 3apaHee HaMEUEHHOMY IUIaHy MPOAENbIBAIOT
OTIBITHl WU BBHIMOJHSIOT OMpeJeNieHHbIe MPAKTUYECKUE 3aJlaHusl U B MPOIECCe X BOCIPUHUMAIOT U
OCMBICIIMBAIOT HOBBIM yueOHBINA MaTepua.

2.4.2 IlpoBeneHne mabOpaTOpPHBIX pPAOOT BKIOYAET B ce0S CICAYIOIIHE METOIUYCCKHE
MIPUCMBI:

- IOCTAHOBKY TEMBbI 3aHATUN U OINIPEICICHHE 3a/1a4 TaOOPaTOPHO-TIPAKTHYECKON padOTHI,

- OMIpeIeNICHUE TTOPsAKa J1a00PaTOPHO-TIPAKTUIECKOM pabOThI MU OTJIEIBHBIX €€ ITAIOB;

- HEMOCPEACTBEHHOE BBIMIOJIHEHUE JAOOPATOPHO-TIPAKTHUUECKONH pabOThl ydYallUMHCS U
KOHTPOJIb MPENOIABATEINS 32 XO/I0OM 3aHATHI U COOII0OCHIEM TeXHUKH 0€30MacHOCTH;

- MOJABEICHHUE HUTOTOB JIA0OPATOPHO-MIPAKTUYECKOH PabOThl U (OPMYIUPOBAHUE OCHOBHBIX
BBIBOJIOB.

243 IlpenogaBatens MpoBepseT pe3ydbTaThl BBIIIOJHEHUS J1a0OpaTOPHOM  padoTHI,
opopMIIEHHON Yy4yalmuMUCS B BHUJE OT4yeTa, (GopMa M COJEpKaHHE KOTOPOTO OIPEAEISIOTCS
COOTBETCTBYIOIIUMHU PEKOMEHIAITUSMU, PUBEIACHHBIMU B JIAOOPATOPHOM MTPAKTUKYME JTUCITUTUIAHBI.

2.4.4. OueHkH 3a BBITIOJHEHHUE JIAOOPATOPHOM PAOOTHI SBISIOTCS TOKA3aTESIMU TEKYIEH
YCIIEBAEMOCTH YUAIUXCS TI0 yYeOHOM TUCIUTLITNHE.

2.5. PexoMeH1a1iuu MO OCYILIECTBICHUIO KOHTPOJIS 3HAHUN 00ydaeMbIX

2.5.1. Tlo pucuumniuvHe NEHUCTBYeT OalIbHO-PEHTHHIOBas CHCTEMa, KOTOpas BKJIIOYAeT
TEeKYIIMA KOHTPOJIb YyCIEBAEMOCTH U MPOMEKYTOUYHYIO aTTeCTalldi0 0 UTOraM OCBOCHHSA
JTUCIUTLTAHBI

2.5.2. Ilo nucuMIuivHE TPEAYCMOTPEHBI CIEAYIONINE BUIbI aTTECTAIlMU: TEKYIIHH KOHTPOJIb,
PYOSKHBIH KOHTPOJIb U TIPOMEKYTOUHAS aTTEeCTaITHsI.

2.5.3. Texymuii KOHTPOJb MOAPA3YMEBAET NMPOBEPKY FOTOBHOCTU CTYAEHTOB K JIEKIIMOHHBIM,
CEMHHAPCKUM M TMPAKTUICCKUM 3aHATHSM, MOTYT OBITh HCIOJIB30BAHBI Pa3IMIHBIC MPOBEPOUHBIC
3a/laHusl.

2.5.4. IIpoxoxaeHHe KOHTPOJIBHBIX pyOex el o UTOraM OCBOCHHUS TUCITUIUIMHEI TIPOBOIUTCS B
CEpeNHE U KOHLIE CEMECTpA.

2.5.5. Drtan NpPOMEKYTOYHOW aTTecTalldd MO HUTOraM OCBOCHHS TUCIHUIUIMHBI B IEJIOM
MoApa3yMeBaeT MPHUEM dK3aMEHA U CAMOCTOSITETFHYIO TIOJITOTOBKY K HEMY.
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