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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI
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AHHOTALMS

B mepBoii yacTu mpejacTaBieHbl (pU3MUYECKUE MPUHIMITBI PETUCTPALMH SJEPHBIX H3ITyYEeHUH
JETEKTOPaMH  pPa3JIMYHBIX BHJIOB: Ta30pa3psaHbIMM, CHUHTHULIUOHHBIMHM, TBEPAOTEIbHBIMU
KPUCTAJUIMYECKUMU M TIOJIYNPOBOJAHUKOBBIMHU, a TakK€ IPHUMEHEHHE IOPOTOBBIX YEPEHKOBCKHUX
netekTopoB. IIpoaHanu3upoBaHbl 0COOEHHOCTH PErHCTPalMK U3TYYeHUH U KOHCTPYKIUS JETEKTOPOB,
paloTaroLMX B Pa3HbIX 00JACTAX BOJIBT — aMIIEPHON XapaKTepUCTUKU. bonblioe BHUMaHUE yJEIEHO
00J1acTsIM NMPUMEHEHUs IeTEKTOPOB. B BTOPOIl yacTu mpeacTaBieHbl NPUHIMIIBI U3MEPEHUsT SHEPTUU
SEPHBIX M3IydyeHUH U paboThl CIEKTPOMETPOB. 3HAUMTENBHOE BHUMAaHME YJIEJIEHO aHaIu3y
OCHOBHBIX XapaKTEPUCTUK CIIEKTPOMETPOB SJICPHBIX M3IMyYCHHMH: (YHKLIHU OTKIMKA, pa3pelieHus U
pazpemiaromieii  cnocoObHocTH, cBeTocWibl. [IpoaHanM3upoBaHBI OCHOBHBIE TMPUHIMIIEI  PAOOTHI
CIIEKTPOMETPOB IOJHOTO TOTJOMICHUS, OCOOEHHOCTH OJHOKPUCTAJIBHBIX M MHOTOKPHUCTAIBHBIX
CHEKTPOMETPOB, MX XapaKTEPUCTUKU U KOHCTpYKUMH. OnpeneneHbl 00JacTH HUX MPUMEHEHMs U
MTOJTYYaIOIIUECS ITPU 3TOM XapPAKTEPUCTUKHU.

1. IEJIA U 3ATIAYA OCBOEHMS YUYEFHOM JIUCIIUILIAHBI

[lenaMu  ocBoeHMs] Y4eOHOW IUCLMIUIMHBI — SIBJISIOTCA IIOJyY€HHE CTYJIEHTaMU 3HaHUH
OCHOBHBIX METOJOB PEruCTpalyy pPa3JIM4YHBIX BHMJOB M3JIyYECHUH, CHEKTPOMETPUM W JO3UMETPUU
U3IYYeHUU, 3HAKOMCTBO CTYAEHTOB C YCTPOWCTBOM, (HU3MUECKUMH MpPUHLUUIAMHU JACUCTBUS
OCHOBHBIMHM ~ XapaKTEpUCTUKAMU M OOJIACTAMHM NPUMEHEHUs JIETEKTOPOB, CIEKTPOMETPOB U
JI03UMETPOB, PAa3BUTHEM HABBIKOB pPa0OTHI C JETEKTOPAMHU SIIEPHBIX M3IIyuYeHHH a Takke ¢
JNETEKTOpaMH U CHEeKTpoMmeTpaMu u3inydeHuidl. Ocoboe BHUMaHUE B Kypce YJENsieTcs OCBOEHUIO
MIPaKTUYECKUX HABBIKOB PabOTHI HA COBPEMEHHOM ammapaType, UCIOIb3yeMOH Ui pelIeHNs HayYHbIX
Y IPAaKTHUYECKUX 3a7a4 B 0071aCTU MPUKIATHON A1epHON DUBHUKH.

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO

N3y4yeHne QUCLMIIIIMHBI ONIUPACTCS HA 3HAHUS, [TOJIyYCHHBIE ITPU U3YYCHUH MAaTEMaTUYECKUX
U €CTECTBEHHO-HAY4YHBIX KypCOB, a Takke siiepHoil ¢pu3nuku. CTyAEHTHI J0JKHBI YMETh COCTABIATh U
pemaTb MHTErpajbHble U Ju(depeHIraIbHble ypaBHEHHs, IOHUMAaTb M YMETb CTPOUTH
(YHKIMOHATBHBIE M MPUHLUUIHAIBHBIE CXEMBbI 3JIEKTPOHHBIX YCTPOHCTB, YMETh HMPUMEHSTH 3HAHUS
(Gu3MKN B3aMMOACWCTBUS M3IYyYCHHS C BEIIECTBOM JUIS MOJCIMPOBAHHS JECTEKTOPOB H3ITYUCHUS.
CryneHTbl JOJKHBI OBbITh TOTOBBI IPUMEHUTH IIOJYyYEHHbIE 3HAaHUS [PU HU3YYEHUU JaHHOU
JUCHUIUIMHBL U IPUOOPETEHHBIM B PE3yJIbTaTe€ OCBOCHUS INMPEAIIECTBYIOMINX AUCLUUIUIMH B HpoIecce
MIPOBEICHUS JIaOOPATOPHBIX padOT MO JUCIUILIUHE

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETEHIHH:

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOH W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN




[TpodeccuonanbHble KOMIETEHIIMM B COOTBECTBUU C 3aJlauaMu
3HaHU) TPOopeCCUOHATBLHOMN 1A TEFHOCTH:

u oObekTamMu (00IaACTIMU

3apaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

npou
[IpoBonuTh anamus
HaYYHO-TEeXHHYECKOI
uHpOpMAIIUU TIO
pa3paboTke sepHO-
¢bu3nveckoi,
ANEKTPOPU3NIECKOH,
Kubephu3nIecKkoi
anmapaTypsl 1
KOMILJICKCOB

O0BEeKT NI 00J1aCTH
3HAHUSA

sepHO-(U3NIECKHE,
ANEKTPOHU3NIECKIE U
Kkubepuznyeckne
MPUOOPHI U
YCTpOKCTBA

Koa n nHaumeHoBaHue
npodeccuoHaIbLHOM
KOMIIeTEHIUM;
OcHoBaHue
(mpogeccuoHATIBLHBIH
cranaaprt-I1C, ananu3
OIbITA)

3BO,Z[CTBCHHO—TCXHOHOFI/I‘{CCKI/Iﬁ

[IK-3.2 [1] - Criocoben
OCYIIECTBIISATH aHAIIN3
Hay4YHO-TEXHUYECKOU
nH(dOpMaIUH 110
pa3zpaboTke
ONTOTEXHUKH, SICPHO-
bU3NIECKOI,
ANEKTPOPUZUUECKO,
kuOepdu3naeckon
anmnaparypsl 1
KOMILIEKCOB

OcHosanue:
[TpodeccuonanbHpIi
crangapt: 29.004

Konx n nHaumenoBanue
HHIMKATOPA
AOCTHKEHU S
npodeccuoHaIbLHOM
KOMIIeTeHI[UH

3-TIK-3.2[1] - 3HaTh
METOJIMKU cOopa U
00paboTKH HAyYHO-
TEXHUYECKON
uHpOpMaLnH,
aKTyaJlbHbIE
POCCHUICKHUE U
3apyOeKHbIe HICTOYHUKHI
UH(POPMALIUH 110
AEepPHO-(PU3NIECKOMY,
IEKTPOPUINIECCKOMY,
kubephuznIecKkomy
prOOPOCTPOCHHIO;;
V-IIK-3.2[1] - ymeTh
MPUMEHSTh METOIUKH
MOMCKa, coopa u
00paboTku
uHbOpMaIu; YMETh
OCYILIECTBIISATh
KPUTUYECKHUI aHAIU3 U
CHHTE3 HH(pOpMaInY,
MOJTYYEHHOM U3 Pa3HBIX
HUCTOYHUKOB;
B-I1K-3.2[1] - BnageThb
METOJIaMU TIOUCKA,
cbopa u 00paboTKH,
KPUTHUYECKOTO aHAIHM3a
W cUHTe3a nH(popMaIuu;
METOJMKON CUCTEMHOIO
MOJIX0/a 7Sl peIeHUs
MIOCTABJICHHBIX 3372

4.

BOCHHUTATEJBHBIN MOTEHIUAJ JUCHUILIAHBI

Hanpasnenus/nienu
BOCIIUTAHUS
[IpodeccrnonanpHOE
BOCIIUTAHUE

00ecreunBaroIInX,
dhopmupoBaHue

3amaun BocriuTaHus (KOx)

Co3pnanue yciaoBuid,

BocnuraTensHBIN TOTEHITAAIT
THUCHMITINH

1. cnonp30BaHKe BOCIIUTATEIHLHOIO
NoTeHIIhana JUCUMIUINH "BBeaeHue
B (pu3MKy B3aUMOICHCTBUS

podecCHoHATBLHOM
OTBETCTBEHHOCTH, ITUKH H
KYJIbTYpBI HHXKEHEpa-

HOHU3HUPYIOIIETO U3TYUYEHUS C
BemecTsoM", "BBenenue B
HelTpoHHYI0 Pu3uKy" uIs




[IpodeccrnonanpHOE
BOCTIMTAaHUE

pa3paboTYMKa KOMIUIEKCHBIX
TexHuueckux cucreM (B41)

Co3znanue ycioBHi,
o0ecreynBaronmx,
(hopMHUPOBaHHE TBOPUYECKOTO
WH)XEHEPHOTO MBIIIJICHUS U
CTPEMJICHHSI K TIOCTOSTHHOMY
camocoBepieHCTBoBaHMIO (B43)

(dhopmupoBanus mpodeccuoHaIbHON
OTBETCTBEHHOCTH, TBOPUYECKOTO
VMHXEHEPHOT'O MBIIUIEHUS IIyTEM
MpOBeJIeHUS] PUZNUECKUX
9KCIIEPUMEHTOB 110 3a/1aHHBIN
METO/IMKaM, YUUThIBas
KOHCTPYKTHBHBIE 0COOEHHOCTH
pa3pabaThIBaeMOit siIepHO-
¢buznueckoil, anekTpoduznyecKon u
KkuOeppu3ndeckoil annaparypsl 1
COCTAaBJIEHUS OITMCAHUS MPOBOIUMBIX
HCCIIeIOBaHMM, OTUETOB, aHAIN3a
pe3yJIbTaTOB U MOATOTOBKH HAayYHBIX
nyosmkaruii. 2. Micronp3oBanue
BOCIIUTATEIBLHOIO NTOTEHIIMAIIA
TUCIUILTUHBL «OCHOBBI
MIPOEKTUPOBAHUS KHOEPPUZNIECKUX
YCTPOMCTB U CUCTEM» JJISI
(hopMHUpOBaHUS IPUBEPKEHHOCTH K
PO eCCUOHAIBHBIM IIEHHOCTSIM,
9THKE U KYJbType UH)KEHEpa-
pa3paboTurKa, MOBBILLIEHUS HHTEpECa
K UHXEHEPHO-NIPOEKTHON
NeSTEIbHOCTH Yepe3 U3yueHue
BOIIPOCOB IIPUMEHEHMSI METO/I0B
MPOrPAMMHOM MHKEHEPHUH B
IIPOEKTUPOBAHUH, IOBBILICHMUS
paIualMOHHON CTOMKOCTH
anmnapaTypsl U yueTa BHEIIHUX
BO3JICUCTBYIOMINX (DAKTOPOB,
03HaKOMJIEHUE C TEXHOJOTUSIMU
MIPOMBIIIIJIEHHOT'O MTPOU3BOJICTBA
NIOCPEACTBOM IIOTPYKEHUS
CTYJEHTOB B pabOTy Hay4YHBIX
nabopaTopuil.

1. Ucnonb30BaHre BOCIUTATEIBHOTO
NOTEeHIMaNa TUCUUILIMH "BBenenue
B (pU3HMKy B3auMOJIEHCTBUS
MOHU3UPYIOUIETO U3ITYUYEHHUS C
BemiectBoM", "BBenenue B
HENTpoHHYIO DU3UKY" AMs
(dhopmupoBaHUs POPECCHOHATHHON
OTBETCTBEHHOCTH, TBOPUYECKOTO
WHXEHEPHOTO MBIIUICHUS IIyTEM
poBeJeHUS (PU3NIECKUX
SKCIEPUMEHTOB 1O 33/IaHHBII
METOJUKaM, YUUTHIBAS
KOHCTPYKTHBHBIE OCOOEHHOCTH
pa3pabaTeiBaeMOM SAEpHO-
¢bu3n4ecKoil, MeKTpoHU3NIECKON 1
KuOepu3ndecKoi annaparypsl 1
COCTaBJICHUSI OIMCAHUSI POBOIUMBIX




HCCIIE0BaHUM, OTYETOB, AaHAJIA3A
Pe3yabTaTOB U MOJATOTOBKH HAy4YHBIX
nyOnukanuit. 2. Mcnonp3oBaHue
BOCIIUTATEIbHOTO NOTEHIIMAIIA
JUCIUILTMHBI «OCHOBBI
MIPOEKTUPOBAHMSI KNOEpHUZNUECKUX
YCTPOMCTB U CUCTEM» IS
(hopMHpOBaHUS IPUBEPKEHHOCTHU K
poeCCUOHATIBHBIM IIEHHOCTSIM,
3TUKE U KYJbType HHKEHEpa-
pa3paboTuMKa, HOBBIILIEHHUS HHTepeca
K MH)KEHEPHO-TIPOEKTHOU
JeATEIbHOCTH Yepe3 U3yUYECHHE
BOITPOCOB IPUMEHEHMS METOI0B
IIPOrpaMMHOM MHKEHEPUH B
MIPOEKTUPOBAHUH, ITOBBIIICHUS
paguanoOHHOW CTOMKOCTH
anmapaTypbl M y4eTa BHEITHUX
BO3/ECHUCTBYIOIUX (PAKTOPOB,
03HAaKOMJICHHE C TEXHOJOTUAMH
MIPOMBIILIIEHHOT'O IIPOU3BOICTBA
IIOCPEICTBOM IOTPYKEHUS
CTYACHTOB B pa0OTy Hay4HBIX
1abopaTopuH.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, UX 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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Umoeo 3a 7 Cemecmp

32/16/16 50

KoHnTpoibHbIe
MeponpusATHS
Cemectp

50
3a 7

3-IIK-
3.2,
V-
I1K-
3.2,
B-
[K-
3.2

* — COKpallIeHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MakcUMallbHbIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U

(wm) sK3ameH

CoxkpaiieHre HauMeHOBaHUN ()OPM TEKYIIETro KOHTPOJIS U aTTECTAllUU Pa3elioB:

Oo6o03na | [Tos1HOe HaMMeHOBaHME

YeHue

KN KonTposb no nuroram

€) OKk3aMeH

KAJIEHJIAPHBIN IVIAH

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

U qac. , yac. yac.
7 Cemecmp 32 16 16

1-8 IlepBbIii pa3gen 16 8 8

1 JleTeKTOpHI siAePHBIX U3JIy4eHU B IPUOOPOCTPOCHUH Bcero ayutopHsIx 4acoB
PU3NYECKUE OCHOBBI METOA0B PETUCTPALIUMU SIEPHBIX 2 | 1 | 0
m3nydyeHuit. Knaccudukarus gerexkropos.. MoHu3amnus ra3os. Ounaiin
JIBr>KeHue IeKTPOHOB U MOHOB B Tra3zax. [Iponecc nonnzauuu | ( 0 0
ra3os.

2 HNHuTerpajbHble M UMILYJIbCHbIe HOHM3ALMOHHBbIE KaMmepbl | Bcero ayauTopHsIX 4acoB
NurterplIpuanmn paGoTsl HOHU3AIIMOHHBIX KaMep. 2 | 1 | 0
BonpramiepHas xapakTepucTuka. ToK HaCBIILEHHUS. Owniaiin
VYpaBHeHUE UHTETPATIbHOW HOHU3ALIMOHHOW KaMephbl. YYeT 0 0 0
pexombunanuu u nuddys3un. Y CTpoicTBO HOHH3AITMOHHBIX
kamep. Cxema BritoueHus. O01acTy MPUMEHEHHS 1
0COOCHHOCTH KOHCTPYKIIMH: HOHU3AIMOHHBIX KaMep JJIst
pPEruCTpalvy pa3InYHbIX BUJIOB U3JTy4YCHUS. AJIBHBIE U
MMITYJIbCHBIE MOHU3AIMOHHBIE KaMEPbI

3 I'azopa3psiiHble 1eTEeKTOPbI Bcero ayiuTopHbIX 4acoB

[TponopinoHanbHbIE Ta30pa3psIHbIC JETEKTOPHI
Omnpenenenne 00JIACTH HECAMOCTOSATEIILHOTO pa3psia.

VY napuas nonnsanus. KosdhuimeHT yaapHoi HoHU3auH,
MexaHu3M razoBoro ycuneHus. KoadduimenT razosoro

2 |1 [0
Omuiaiig
0 0 0




YCUJICHUS AJIS IJIOCKOTO U IWIMHAPUYECKOTO IE€TEKTOPOB.
[TonHoe razoBoe ycusneHue. Y ClIoBUE NIepexoaa
HECAMOCTOSITEIBHOIO pa3psiga B CAaMOCTOATENIbHBIN. MexaHn3m
oOpa3zoBaHus uMItysbca. Popma, aMILIUTya U JUIUTEIHOCTh
uMmIysibca. CxeMbl BKIIOYEHMS. AMIUIUTYJHOE Pa3peLICHHE.
Oco0eHHOCTH KOHCTPYKIIUN U 00J1aCTH TPUMEHEHUS
MPOMOPIUOHAIBHBIX IETEKTOPOB.

JIeTeKTOpBI C CAMOCTOSITETILHBIM Pa3psiioM.

Omnpenenenue 00JIaCTH CAMOCTOATENBHOTO pa3psaa, Mexanusm
Y CIIOCOOBI ralieHust pa3psiia, pojib ra30BOro COCTana.
Camoracsiuuecs: C4eTUUKU. XapaKTEPUCTHUKU CaMOTacsIINXCs
CUETYMKOB: opMa, aMILTUTY1a U IIUTEILHOCTD UMITYJIbCA,
MEPTBOE BPEM:I, BpeMsl BOCCTAHOBJIEHHSI U pa3pellarolee
Bpems. Pabouas xapakrepuctrka. HU3KOBOJIBTHBIE CUETUHKU.
Cpoxk ciyx0b1. DPPEKTUBHOCTD PETUCTPALNU U3TYyUCHUH;
Konctpykiuu cuetunkoB. OCOOCHHOCTH TPUMEHEHUS
CUYETUMKOB C CAMOCTOSITEILHBIM Pa3psJIOM P PELICHUN
MIPAKTUYECKHX 3aJ1a4 B 00JaCTH MPHUKIAJIHON siiepHON (DUBHUKH.

CUMHTH/LISIUOHHBIE IeTEKTOPBI SI/IEPHbIX U3JTy4YeHHId.
[TpuHIIMT AEHCTBUS U YCTPOMCTBO CUMHTHUIUISIITUOHHHX
JNETEKTOPOB. MeXaHU3M JIIOMUHECLIEHIIUH BEIlIeCTBa MO/
neiictBueM u3nydeHus. CUMHTHWILISTOPBL, UX XapaKTePUCTHKH.
Konsepcuonnas s¢pexruBHOCTS. Bpems BrIcBeunBaHuS.
MexaHu3M BBICBEUMBAHUS CIIUHTHIUISTOPOB. THIIBI
CIUMHTHUTATOPOB. COOpKa CHMHTIWLISIIUOHHOTO JIETEKTOPA. .
doroymHoxkutenu.. O0mue XxapakTepUCTUKN
CIMHTHUTSIIIMOHHBIX IETEKTOPOB: (hopMa U aMIUTUTY1a
UMITYJIbCA, AMILTUTYTHOE U BPEMEHHOE pa3pelieHue,
OTHOIICHUE CUTHAJ-IITYM, YHEPIreTHUECKUN SYKBUBAJICHT IIIyMa,
3¢ peKTUBHOCTD perucTpanuu n3nydeHuii. OcCoOeHHOCTH
MPUMEHEHUS CHUHTIWLISIIUOHHBIX JETEKTOPOB MPU
pErucTpalmy 3apsKEHHBIX YACTHI], JIEKTPOHOB U raMma-
U3ITyUYeHUSI.

Bcero ayiuTopHbIX 4acoB

4 |2 | 4

Owntaiin

0 0 0

ITosrynpoBOAHUKOBbIE JETEKTOPHI

IIpuHIUI NEACTBUSA U YCTPOKUCTBO MOJIYIIPOBOIHUKOBBIX
INETEKTOPOB. PU3NYECKUE MPOLIECCHI B IETEKTOPE.
CoOcTBeHHas ¥ MpUMeEcHasi MPOBOAUMOCTU. CIIOCOOBI
YMEHbIIEHUs dJIeKTponpoBogHocTH. OaHopoausie T/, nx
xapakrepuctuku. [1I1/] ¢ p-n-nepexonamu. CBoiicTBa p-1-
nepexooB, [1lupuna o6eaHeHHOM 06mactu. EMKocTh p-1-
nepexoxaa. Tumsr I[TIT/I. O61acTu npuMeHeHUs: 1 0COOEHHOCTH
PETUCTPALMK U3Ty4YE€HUH; TIOJYTIPOBOJHUKOBBIMU
JETEKTOPaMH.

Bcero ayiutopHbIx 4acoB

2 | 1 | 0

Omu1aiig

0 0 0

JleTeKTOPHI HEMTPOHOB

[IpuHUUI NERCTBUSA U YCTPOHUCTBO JETEKTOPOB HEUTPOHOB.
SAnepHble peakuuu, UCIOJIb3yEMbIE JIJISl PETUCTPAlUU
HEHUTPOHOB.

Peructpaiust Me1JIeHHBIX HEUTPOHOB. BOpHBIE 1€TEKTOPHI.
CKopocTh POTEKaHUS SACPHON peaKuu B OOPHOM JIETEKTOPE.
Cdetuuku ¢ renueM. Perucrpaius Me1JICHHbIX HEUTPOHOB
CUMHTWUISILIUIOHHBIMU Y TTOJIYTIPOBOIHUKOBBIMH JIETEKTOPAMHU.
Peructparust 6bICTpBIX HEUTPOHOB. MMy IbCHBIE

Bcero AYAUTOPHBIX YaCOB

4 |2 | 4
Omnuiaiig
0 0 0




MOHU3AIMOHHBIE KaMephI Il PErHCTPALUU ObICTPHIX
HEUTPOHOB.

Oco0eHHOCTH PETUCTPALIMU HEUTPOHOB C UCTIOTB30BAHUEM
SIIEPHBIX peakiui aeneHusd. Peructpaius HEMTPOHOB MO
HaBeIeHHOM; akTUBHOCTH. OCOOEHHOCTH aKTUBALIMOHHOI'O
METO/Ia PETUCTpaAllUi HEUTPOHOB. [ToporoBeie U pe30HAHCHBIE
AKTUBAI[MOHHBIC JETEKTOPBI.

9-16 Bropoii paznen 16 8 8

9 Beenenue. Bcero aynuTopHbIX 4acoB
[Ipenmert siaepHoit ciekTpoMeTpun. Ouznyueckne OCHOBBI 2 | 1 | 0
METOJI0B crieKTpomeTpuu. [IpukiagHsle 3a1auun, pemaembie Omnutaiin
METOJIaMU SIIEPHON CIIEKTPOMETPHH. 0 | 0 | 0

10 CnexkTpomeTrp, ero 0CHOBHbIE XapaKTePUCTUKHU Bcero ayiutopHbIx 4acoB
Onpenenenne cnexkrpomerpa [lonsTre nctTuHHOrO N 2 |1 [0
anmapaTypHOTO CIEKTPOB, GYHKIIHS OTKIIMKA JIETEKTOpa, Omuiaiig
¢busnueckuii cMbICI (YHKIMU OTKIIMKA. 3a/1aua 0 0 0
BOCCTAHOBJICHHSI CIIEKTpa U 00paTHas 3ajaya, BIUsSHUE
BPEMEHHBIX (PAKTOPOB Ha (PYHKIMIO OTKJINKA. CHeKTpanbHas
JIMHUS U anmnaparypHas popma JUHUHM SHEPreTH4ecKoe
pasperieHue cekrpomerpa. DPPeKTUBHOCTD CIEKTPOMETPA.

Jnuamuyeckuit auana3od. CTpyKTypHas cxema CIEKTPOMETpA.

11 HNonuzanmnoHHbIe MeTOABI CHEKTPOMETPHUH Bcero aynuTopHbIX 4acoB
Hcnonb30BaHre MOHU3AIMOHHBIX KaMep ISl CIIEKTPOMETPUH 2 | 1 | 0
3apspkeHHBIX yacTull. Cepu-ueckast HOHM3ALMOHHAs Kamepa; | OHmaiiH
CBs3b TIpo0dera anbda-yacTuibl ¢ 3Heprueii. immynbscHbie 0 0 0
MOHU3ALIMOHHBIE KaMephl ceTkol. [Ipuuunnsbl, BIustonme Ha
paspemnaronryo CnocoOHOCTh. Buapl n3nyueHuit u
0COOEHHOCTH UX CHIEKTPOMETPHH MIPU MOMOIIU
MOHM3AIMOHHBIX KaMep. CeKTpOMEeTpUs HOHU3UPYIOLIUX
M3IIyYeHHUI C TOMONIBIO MPONOPIUOHAIBHBIX CUETUYUKOB.

OcCHOBHBIE XapaKTEPUCTUKU MTPOMOPLUUOHATIBHOTO CYETUHKA
KaK CIEKTPOMETPUUECKOr0 AaT-yuka. MeToabl U3MEPEHUS
CIIEKTPa PEHTTEHOBCKOT'O U3JIy4Y€HHUS C TIOMOIIBIO MPOTIOPIIHO-
HaJIbHBIX CYETUYHUKOB.
12-13 | CHHHTWJISIHMOHHbIE METO/IbI CIIEKTPOMETPUM Bcero ayiuTopHbIX 4acoB

3apsisKeHHbIX YACTHI] U TAMMAa-KBAHTOB
OcoOEHHOCTH B3aUMOJICHCTBUS C BEIECTBOM CIIUHTHILIATOPA
anb(a-, 6era-, raMMa- 1 HEHTPOHHOTO U3ITYYCHHUH.
[MpenmymiecTBa U HENOCTATKH CHUHTHIUIIIUOHHBIX
JETEKTOPOB. DHEPreTUYECKOE M BPEMEHHOE Pa3pelIeHus
CIMHTWIISIIMOHHBIX AaTYHKOB. [Ipomopino-HanbHOCTh
aAMIUTATY 1Bl CBETOBOM BCTIBIIIIKK YHEPTHH PETUCTPUPYEMOI
YaCTHIIbI. 3aBUCU-MOCTh JIMHEHHOTO KO3 dUImeHTa
MIOTJIOIEHHS TaMMa-U3JTy4EeHHUs OT SHEPTUM raMMa-KBaHTOB.
dopma JIMHUH B COUHTHIUIIITUOHHOM TaMMa-CIIEKTPOMETPE.
[Tuk MOJIHOTO MOTNIO-IIEHUsI. ACUMMETpPHS MHKa, yTeuKa
AJIEKTPOHOB U PEHTTEHOBCKOTO XapaKTEPHCTUICCKOTO
n3nydenus. Komnronosckoe pacnpenenenue. TeopeTnueckas
dbopma ciektpa. AnmaparypHas hopma JUHUAU TTPU
KOMITOHOBCKOM pactpenenenuu. [Iuk oOpatHoro paccesHusl.
XapaKkTepUCTHYECKOE PEHTTC€HOBCKOE U3ITyYCHHUE U3
KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

4 | 2 | 4
Omuiaiig
0 0 0




®oT103¢deKTUBHOCTH criekTpomeTpa. PoToYacTh CHEKTpa.
[TonHas 3¢pheKTUBHOCTH CIEKTPOMETpA. ATIapaTypHast JTUHUS
IIPY PHEPTUU raMma- KBanToB 6osee 1.5 MaB. AHHU-THIIAIUS
1o3uTpoHa. [IuK yTeuku ¥ NUK MOJHOTO MOTJIOIIEHUS.
3aBHCHUMOCTH IIOIIA/IU IO BCEMHU MMUKAMHU OT Pa3MEpOB
KpHCTaljla U SHEPIUU TaMMa-U3ydeHus. AnmnapaTrypHas
JIMHUA IPU KacKaJHbIX nepexonaax. KamnOposka
CIIEKTPOMETDA.

MHOrokpHcTanbHble CHEKTPOMETphl. CIIEKTPOMETp ¢
3alIUTHBIM CIMHTWJIITOPOM Ha aHTUCOBIACHUSX.
KomnronoBckuii cnekrpoMetp. [lapHblii criekTpoMeTp.
CrnexTpoMeTp MOJIHOTO MOTJIOIEHHS.

@DaKTopbl, ONpeIeNIAIONUE Pa3peLIaoNlyo ClIOCOOHOCTh
CIUHTUJUISIIIMIOHHOTO OeTa-crekTpomeTpa. DPHEeKTUBHOCTh
CHMHTHWITSILIMOHHOTO OJJHOKPHCTAIBHOTO CIIEKTPOMETpa K
3apspKEHHBIM yacThLaM. OcoOOEHHOCTH CIIEKTPOMETPHH
3apsDKEHHBIX YaCTUIL] CUUHTHIUIALU-OHHBIM METOJ/IOM.
OO6nacTu NpUMEHEHUS CUUHTHUISILIMOHHBIX CIIEKTPOMETPOB
JUIsl HAYYHBIX MCCIIeI0Ba-HUHM U B HAPOJIHOM XO3SHCTBeE.

14

IMoynpoBoAHMKOBBIE METOIbI CIEKTPOMETPUH
HOHM3UPYIOIIUX U3TydeHHUId.

[TpenmymiecTBa U HEJOCTATKH MOTYTIPOBOHUKOBBIX
CIIEKTPOMETPOB.

[TpenmymiecTBa U HEJOCTATKH MOTYTIPOBOTHUKOBBIX
CHEKTpOMETPOB. IIponoprno-HaIbHOCTE aMIIIUTY 1Bl CUTHAJIA
YHCITy TIap HOCUTEJICH 3apsiia M SHEPTHH MOTJIOIAEMOTO
U3ITyYeHUs], pa3pelieHne MoIyIpOBOIHUKOBOTO CIICKTPOMETPa
: akTOpBI, BAUSIONINE HA pa3penieHne (00paTHOe CMEIICHHE,
BeJIMYMHA 00€HEHHOTO CJI0sl, Temneparypa). [ pagynposka
CIIEKTPOMETpa

Bcero ayutopHbIx 4acoB

2

| 1

| 0

Omu1aiig

0

0

0
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CnexkTpoMeTpsbl 3apszKeHHbIX YaCTHIL.
[TomynpoBoIHUKOBEIE OeTa-CIIEKTPOMETPHI, BIUSHHUE
00paTHOTO paccestHus OeTa-yacTHIl Ha anmnapaTypHYIO JIMHUIO,
pazpemienue. [I[puMeHeHne KPEMHUEBBIX U TepMaHUEBbIX
JETEKTOPOB.

[TorynpoBOIHUKOBBIE CIEKTPOMETPBI FaMMa-U3JTy4eHHUS.
[IpenmyiiecTBa 1o CpaBHE-HUIO CO CUMHTUIUISIIUOHHBIMU
CHEKTPOMETpaMH, JHepreTuyeckoe paspenieHue. OcodeHHo-
CTH IIPOBEICHUS dKcTiepuMeHTa. TpeOoBaHMs K JETEKTOpaM.
Br160p 1eTeKTOpoB B 3aBUCUMOCTH OT HEPTUU T'aMMa-
HU3ITYy4YCHUS. Pa[[I/IaI_II/IOHHBIe MOBPCIKACHHUA U UX BIIMAHUC HA
CHEKTPOMETPUYECKHE CBOMCTBA MOJIYIPOBOIHUKOBBIX
nerekTopoB. CriocoObl yMEHbIIICHHS BKJIA1a OT
KOMIITOHOBCKOT'O pacIipe/ieJIeHHsI B almapaTypHOM CHEKTpe
UMIyJ1bcOB. CIEKTPOMETP € 3aLIUTON IO AaHTUCOBIAACHUM.
KoMnToHOBCKUI CIEKTPOMETP, MAPHBII CIEKTPOMETP.
O6nactu NpUMEHEHUS MOIYIPOBOJHUKOBBIX CIIEKTPOMETPOB
JUIs. HAyYHBIX UCCJIEIOBAaHUM U B HAPOJHOM XO3sIiCTBeE.

Bcero ayiuTopHbIX 4acoB

2

|1

|0

Owntaiin

0

0

0
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Metoabl cCieKTPOMETPHHU HEHMTPOHOB

Meron snep otnauu. Paguatop. Perucrpanust HEUTpoHOB GOTO
SMYJIbCUSMU U TEJIECKONIaMU. MeTOoI SAEPHBIX PEAKLUN,
IIPONOPLUUOHANIBHBIE U CHUHTWUISILIUOHHBIE JETEKTOPBI,

Bcero ayiuTopHbIX 4acoB

2 |1 | 4
OmnJaiia
0 |0 | 0




TpeOOBaHUS K SIEPHBIM PEAKIMAM, METOJI BPEMEHH IPOJIeTa,
CIOCOOBI PErMCTPALIMU MOMEHTOB BbIJIETA U NOMAJaHHS
HEHUTPOHOB, METO/l aKTUBALIMOHHBIX IIOPOrOBBIX JETEKTOPOB.
MeTo OayNIPOBOJHUKOBBIX IETEKTOPOB.

CokpailieHHbIe HAUMEHOBAHUSI OHJIANH OIIIINA:

Oo6o3una | [losiHOe HaMMeHOBaHMe
YeHHue

oK DJIEKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepual
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Buneo-marepuasl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3enTaunu

T Tectbl

5CM OJIEKTPOHHBIE CIIPaBOYHBIE MAaTEPUAJIbI
ncC HNHTEpaKkTUBHBIN CAUT

TEMbBI JIABOPATOPHBIX PABOT

Henean | Tembl 3anstuii / Coaep:xanue

7 Cemecmp
1-4 I'azopa3psiiHbie 1eTeKTOPHI

OrnpeneneHne XapakKTEPUCTUK Ta30pa3psIHbIX JETEKTOPOB
5-8 CUMHTWISIUMOHHBbIE 1€TEKTOPbI

Onpenenenne 3¢pHEeKTUBHOCTH PErUCTPAIIUN raMMa-
U3JTyYCHHS CIIMHTH/UIAIIMOHHBIM JETEKTOPOM

9-12 CuMHTH/LIISINUOHHBIE CTIEKTPOMETPHI

CHCKTpOMCTp raMMa-u3JIydCHUs Ha OCHOBC CHUHTUILIIIATOpPA
Nal(Tl)

13-16 | IloaynpoBOAHMKOBBIE CIIEKTPOMETPbI
[ToynnpOBOTHUKOBBIN CIIEKTPOMETP TAMMa-U31y4EHUs

TEMBbI IPAKTUYECKUX 3AHATUI

Heneau | Tembl 3ansiTuii / Conepxanue

7 Cemecmp

1-8 JleTeKTOpHI siAePHBIX U3JIY4YeHHH B IPHOOPOCTPOCHHN:
ra3oBble HOHM3AalHOHHbIE, CUMHTH/LJISIIUOHHbIE,
MOJIYIIPOBOAHUKOBBIE

JleTexTopsl SAEpHBIX N3TyUYeHU B MPUOOPOCTPOCHHUU:
ra3oBble HOHU3ALIMOHHBIE, CHUHTUIUISILIMOHHBIE,
MOJIYIPOBOJIHUKOBBIE

9-16 IIpumeHeHMe 1eTEKTOPOB B CIIEKTPOMETPHH U 103UMETPHH
OKCIEepUMEHTAIbHBIE METO/IbI CIEKTPOMETPHUN IIOTOKOB
HEUTPOHOB, FraMMa-JIy4ye U 3apsiKEHHbBIX YaCTHULL

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU




Jlexuyu, MpakTUYECKUE 3aHATUS U TabOpaTOpHbIE pabOThI

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)
IIK-3.2 3-1IK-3.2 9, KU-8, KI-16
V-TIK-3.2 9, KU-8, K1-16
B-I1K-3.2 9, KU-8, K1-16

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

OCHOBHAA JIMTEPATYPA:

1. 539.1 A56 JleTeKTOpBI HMITYJIbCHOT'O HOHU3UPYIOMIETO U3Ty4YeHus : MoHorpadus, Mocksa: HUSY
MU®U, 2016

2. DU K49 JlozumMeTpusi HOHU3UPYIOIIUX U3ITydeHUH : yuebHoe mocodue, Mocksa: HUAY MUDU,
2015

3. DU P 32 Peructpanus siiepHbIX U3Iy4EeHUH B MPUKIAIHBIX 3a7a4uax : JlabopaTopHbIi IPAaKTUKYM B
nByx yactax, : ®I'bY "BHUUTMU-MLA", 2019

4. OU 3 41 DkcnepumenTanbHas siaepHas ¢puzuka T. 1 dusuka aToMHOrO s7pa, : , 2021
5. D1 3 41 DkcnepumenTanbHas sijaepHas ¢pusuka T. 2 dusnka saepHbIX peakiui, : , 2021

6. 539.1 541 DxcnepuMeHTalIbHBIE METOABI siAepHON (pu3uKku Bhin.7 DkcriepuMeHTalIbHbIE METO/IBI U
anmaparypa Ajs UCCIeIOBaHUS SAePHO-PU3NUECKUX XapaKTEPUCTHUK MPOLIECCOB AEJICHUS U CUHTE3a, ,
M.: Atomuzgar, 1980

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1. 539.1 169 IlpakTuueckasi ClIEKTPOMETPUS SACPHBIX U3TyUYeHHU : yueOHoe nmocobue, Mockaa:
HUAY MUOU, 2016

2.539.1 A39 ®oToHHBIE METO/IbI pETUCTpALMK U3TydYeHul : , Jlyona: OUAU, 2014

3.539.1 541 DkcniepuMeHTaIbHBIE METOIbI HEUTPOHHBIX UCCIICIOBAHMM : YUeOHOE mocooue s
BYy30B, , MockBa: DHeproaromusnar, 1990

4. 539.1 C92 CuuHTHUISITMOHHBIC METOABI CIIEKTPOMETPUH TaMMa-U3JTy4EHUS U JIEKTPOHOB : Yueo.
nocobue st By30B, [lox pen. B.T. Camocagnoro, M.: MU®U, 2003

I[TPOTPAMMHOE OBECITEYEHHUE:
CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/



http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpedyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

1.006mmue nonoxxeHus

1.1. Ilpu peanuzanuu mporpaMMsbl IUCHUIUIMHBI UCIIONB3YIOTCS 00pa30BaTENbHbBIE TEXHOIOTHH
B (Qopme JeKIuil, MPaKTHUYECKUX 3aHITHH, TaOOpaTOpHBIX PadOT M CaMOCTOSTENbHON paboThl ¢
UCHOJb30BaHUEM Internet-pecypcoB, METOJMUYECKUX pPa3pabOTOK, yueOHOH, HayyHO-TOMYJSPHOU WU
Hay4HOU JIUTEPATYPBI.

1.2. ITpuctynas K U3y4YeHHUIO TUCHUIUIMHBI CTYJCHTY HEOOXOAMMO O3HAKOMHTBHCS C LIEISIMUA U
3aJauaMil  JTUCIMIUIMHBI, COJIEp)KaHHEeM pabdoyeil MporpamMmbl JUCHUILIAHBI, PEKOMEHIYEMBIMU
JUTEPATypHBIMH ~ HMCTOYHHKAMH, METOAWYCCKMMHU pa3paboTKaMu 1O JaHHOW JHUCHUIUTHHE,
MMEIOIIMMHUCS Ha 00pa30BaTeIbHOM MOpTaje U caiTe Kadeapsl.

2. PexoMeHganuu 1o noAroTOBKE K JIEKIIMOHHBIM 3aHITHSIM.

2.1. JIns moHMMaHMsS MaTepuaia y4eOHOM IUCIUIUIMHBI M KAa4€CTBEHHOTO €ro YCBOCHHUSA
peKOMeHAyeTCcs BecTH KOHCNEKT Jekiuil. KoHcmekTupoBaHue mpejacTaBiseT coOoi cxaroe H
CcBOOOHOE M3JI0XKEHHE HanboJee BaXKHBIX, KapAUHAIBHBIX BOIIPOCOB TEMBI, U3JIaraéMoil B JISKIIUU.

2.2. Ilepen ouepeqHON JEKIMEN CIeAyeT MPOCMOTPETh MO0 KOHCIIEKTY MaTepuall Mpeablayei
JEeKIMA W TpopadaTeiBaTh Y4eOHBIH MaTepHall JIGKIUU 10 y4eOHUKY M y4eOHBIM IOCOOMSIM ISt
YCHELIHOT0 OCBOEHMSI MaTepHara.

2.3. Bo3HuKaromnye BOIMpOCkl U HEMOHSATHBIE MOMEHTBI MOJKHO 3aITUCHIBATh B KOHCIIEKT, YTOOBI
CHPOCHUTH O HUX y MPENoJaBaTelis Ha JIEKIHH.

3. PekoMenaanuu mo noAroToBKe K MPAaKTUYECKUM 3aHSATHUSIM.

3.1. Ilpaktuueckue 3aHATHS CIyXaT OIS 3aKpEIJICHHS HW3YYEHHOTO TEOpPETHYECKOIro
Matepuana. [loAroroBka K MNPaKTUYECKOMY 3aHITHIO BKJIIOYAaeT B ceOsl TEeKyllyl paboTy Haja
y4eOHBIMU MaTe€pUallaMd C HUCIOJIB30BAHMEM KOHCIIEKTOB M PEKOMEHIYyeMOW OCHOBHOW W
JIOTIOJTHUTEIBHOM JTUTEPaTypHI.

3.2. Ilpyu moAroToBKe K MNPAKTUYECKUM 3aHITHUSIM CIEOYeT NpopadoTaTh TEOPETHUECKUM
MaTepHall 0 PEKOMEHIOBAaHHBIM JIUTEPATYPHBIM HMCTOYHHKAM, BHUMATEIBHO MPOYHTATh MaTephall
JICKIHA, OTHOCSIIMXCS K TAHHOMY NIPaKTHYECKOMY 3aHSITHIO.

3.3. B xoae mnpakTHYECKUX 3aHATHH JaBaTh KOHKPETHBIC, YETKHUE OTBETHI MO CYIIECTBY
BOMPOCOB, JIOBOJUTH KKIYIO 3a7]a4y O OKOHYATEIbHOTO PEIICHHUs, JEMOHCTPUPOBAThH MOHUMAaHUE
MPOBEJICHHBIX pacueToB (aHANM30B, CUTyalMil), B CiIy4ae 3aTpyJHEHMH oOpamarbcs K
[IPEero1aBaTelto.

4. PexoMeHIaIMHY IO TIOATOTOBKE M BBITIOJIHEHHUIO JTa0OPaTOPHBIX paboT.

4.1. JTabopaTopHbIe pabOTHI - 3TO OJIUH U3 OCHOBHBIX BHJIOB YUCOHBIX 3aHITHIA, HAITPABICHHBIH
Ha  OKCIIEPUMEHTAIFHOE  MOJTBEPXKJICHUE  TEOpETHUECKHMX  mojoxkeHmid.  OOyuarommecs
CaMOCTOSITENIFHO BBIMTOJHSIOT 33JJaHHS 10 KOHTPOJIEM TPEINoaBaTeisi B COOTBETCTBHH C U3y4aeMbIM
comepxanueM ydeOHoro matepuana. OOydaromuMcs PEKOMEHIYETCS O3HAKOMHUTHCA C TpaduKom
BBITMOJIHEHUSI Ta0OPATOPHBIX PabOT COrNIacCHO KaJleHAApHOMY IUIaHY IUCUUIUIHHEIL.



4.2. Tlepexn BbITIONHEHUEM JA0OPATOPHOW pabOTHI CIEAyeT CaMOCTOSTEIbHO HW3YYHTh
TEOPETUYECKYI0 YacTh pabOThI, WCIOIB3YS JIA0OPATOPHBIA MPAKTUKYM, IMOATOTOBUTH OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI;

4.3. B mpormecce mabopatopHOil pabOThl YETKO CJIENOBAaThb HMHCTPYKIUSIM M YKa3aHUSIM
TperoaBaTelis WK JSKYPHOTO JTJAOOpaHTa, He MPUCTYIIATh K BBITIOJHEHHUIO PabOThl 0e3 pa3pericHus;
PYKOBOJCTBOBATHCSI MPaBUIAMH TEXHUKH 0€30MacHOCTU M MepaMU MPEeJOCTOPOKHOCTH, YKa3aHHBIMU
B OMHMCAHMSIX; (PUKCHPOBATH B TAOOPATOPHOM KypHaJle Pe3yIbTaThl H3MEPEHUN ISl TIOCIEeIYIOIeH X
o0paboTku. [To 3aBepuieHuI0 pabOTHI MPUBECTH pabodyee MECTO B MOPSAOK U CIATh J1aOOpaTOPHBIN
CTEH/]I IPETIOAABATEII0 WIH J)KYPHOMY JTa0OpaHTy.

4.4. BeimonHeHne padOThl 3aKaHYMBACTCSI COCTABIICHHEM KPATKOTO OTYETa, B KOTOPOM CIIEIyeT
yKa3aTh: 9TO U KaKUM METOJIOM HCCIIEAO0BAJIOCh MM OMPENesUIOCh; KaKOH pe3yibTaT U C KaKHUMH
MOTPEUTHOCTSIMU  (a0COJIFOTHBIMM W OTHOCUTEJIBHBIMH) OBUI TOJIYYEH; KpaTKoe OOCYXKICHUE
MOJyYCHHBIX PE3yJIbTAaTOB. 3alIUTUTh pPE3YJbTaThl JIA00OpPAaTOpHOW pabOTHI ciemyeT J0 Hadaia
cienyromel mo pacnucHele pabotel. He pexomenayercst umers Oosiee OHON HE CIAaHHOW pabOThI
repeJl Ha4ajaoM cieayrouieil paboThl.

5. CamocTtosTenbHast paboTa 00y4aronmxcs

5.1. CamocrostenbHas paboTta mpeamnoiaraeT (GOpPMUPOBAHHE U YCBOCHHE TEOPETHYECKOTO
MaTepuana Ha 0Oaze W3yuyeHUS U CHCTEMaTH3allid MaTepHalioB Y4eOHUKOB, OQUIIHATBHBIX
rOCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMAaTHUBHO-CIIPABOYHBIX MAaTEPHAJIOB C HCIIOJIH30BAHHEM
MH(OPMAIIMOHHO-TIOUCKOBBIX CUCTEM, KOMITBIOTEpHOU ceT HTepHeT.

5.2. OOywaromuMmcs CJeayeT PYKOBOJICTBOBATHCS TpadUKOM CaMOCTOSITENBHOW paboTHI,
oTpeIesICHHBIM PabOYMM TUIAHOM JUCIMIUIMHBI ¥ BBITIOJNHATH BCE IIAHOBBIC 3aJIaHUS, BBITaBAEcMbIC
IpernojaBaTesieM JJIs CaMOCTOSTeNIbHOM paboThl, U MPEICTABIATh UX B YCTAHOBJIEHHBINH CPOK.

6. PekoMenaanuu mo noAroToBKe U cAaue aTTeCTAllUU MO0 AUCLIUILIHNHE.

6.1. AtrecTanus MO AWCUUIUIMHE OCHOBaHAa Ha OaJUIbHO-PEHTHHTOBOH cHcCTeMe, KOTopas
BKJIIOUAET TEKYIIM KOHTPOIb YCHEBAEMOCTU, PyOeKHBIH KOHTPOJIh B CEMECTPE U MPOMEKYTOUHYIO
aTTeCTaIMIO [0 UTOTaM OCBOCHUS JUCIUILTUHBIL.

6.2. Texymuii KOHTPOJIb MOJIPa3yMEBACT MPOBEPKY T'OTOBHOCTH CTYJIEHTOB K 3aHATHSIM, JUIS
94ero MOTryT OBITh WCHOJL30BaHBI Pa3lIMYHBIC MPOBEPOUYHBIC 3amaHus. [IpOX0KIEeHUE KOHTPOJIBHBIX
pyOexeli pOBOIUTCS B CEepelMHE M KOHIIE CEeMecTpa B CepeliMHE W KOHIIE CeMecTpa M MOXKET
OCYIICCTBIISATHCSA B BUJIEC KOHTPOJBHBIX pa0OT, MHUCBMEHHBIX OMPOCOB W T.JI. DTal MPOMEKYTOIHOU
aTTecTalldd [0 HMTOraM OCBOEHHUS IUCIHUIUIMHBI B IEJIOM MOJApa3yMeBaeT cAady »5K3aMeHa U
CaMOCTOSITENIbHYIO MTOATOTOBKY K HeMy. [Ipu moAroToBke K MpoMeXyTOUHOM aTTecTalud HE00X0 MO
M0 PEKOMEHJOBAaHHBIM JIUTEPATypPHBIM  HMCTOYHHKAM TPOpadOTaTh TEOPETUUYECKUH Marepual Hu
BHHUMATEIbHO U3YYUTh MaTepua JEKIUH, COOTBETCTBYIOIIUI BOPOCAM, BHIHOCUMBIM Ha aTTECTAIIUIO.

11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHY JJISI MTPEMMOJIABATEJEN

1. O6mue nooxKeHus

1.1. Ilpu peanusanuu nporpaMmsbl IUCHUIUIMHBI UCIIOJIB3YIOTCS 00pa30BaTEIbHbIE TEXHOIOTHH
B ¢opMe JIeKLIUH, MPAKTUYECKUX 3aHATUN U CaMOCTOSITENbHOM paldoThl ¢ HCHoib30oBaHMeM Internet-
pecypcoB, METOAMYECKUX pa3pabOTOK, YUeOHOM, HAYYHO-TTOMYJIIPHON ¥ HAYYHOH JIUTEpaTypHI.

1.2. Ha nepBOM 3aHSITUM MPENOIaBATENb:

3HAKOMUT CTYACHTOB C IEISAMHM U 3a/ladaMH MPernojaBacMoOl JUCUUIUIMHBI, OMpEeseT ee
MECTO B 00pa3oBaTeIbHOI nporpamme, 0003HaUYaeT MEXIUCIUITIIMHAPHbIE CBSI3H;



YTOYHSIET HAIMOJHEHUWE JEeKIUH ¥ TUIaHBl MPAKTUYECKUX (CEMUHAPCKHX, J1a0OpAaTOPHBIX)
3aHATHI B COOTBETCTBHM C paboyeil MporpaMmoi JAUCHUIUIMHBI, C YY€TOM KOHTHHI'CHTAa U YPOBHS
MOJATOTOBKHU CTYJIEHTOB;

PEKOMEH/IYeT OCHOBHYIO U JOIOJIHUTENbHYIO JIMTEpaTypy Uil YCHEIIHOTO OCBOCHHS
JTUCITUTITUHBI,

JOBOJIUT JIO CBEJICHMSI CTYJIEHTOB CUCTEMY OLICHKU 3HAHMM.

2. PexoMeHganuu no noAroTOBKE U MPENOJAABAHUIO TUCHUTIINHBI

2.1. PekoMeH1aliuu 1o NOoAroTOBKE U MPOBEICHUIO JIEKIUH:

2.1.1. Lenp nekuuu - OpraHu3alysl LEJCHANPABICHHOW I103HABATEIbHON JEATEIBHOCTH
CTYACHTOB 10 OBJIQJCHUIO MPOrPaMMHBIM MaTepuajgoM yueOHOH aucuumiuuHsl. Ilpu 3TOM
JEKIMOHHBI MaTepual pPEKOMEHAYETCSl TOCTOSIHHO aKTyaJlM3UpoBaTh (BHOCUTH 3aMeyaHMs,
JIOTIOJIHEHUS, TIOSICHEHUS U T.[1.).

2.1.2. K TUNMYHBIM CTPYKTYPHBIM 3JIEMEHTAM JIEKLIHUHA OTHOCSATCA: BCTYIUIEHHE, OCHOBHAs
4acTh, 3aKJII0YEHUE. B Hauvane jexkuuu npenojaBaTeib Ha3bIBAET TEMY JIEKI[MM, OCHOBHBIE BOIIPOCHI,
BBIHOCHMBIE Ha JIEKLHIO, YKa3blBAET OCHOBHYIO M [JOMNOJHUTEIBHYI JIUTEpaTypy MU IJIaBbl M
naparpadsl B Heil, rae u3noxkeH Marepuan jgekuuu. [locne kaxxaoro paszzaena aenarrcs 00o0Iaomme
BBIBOIbI M JJAIOTCA YKa3aHMS [0 CAaMOCTOSATENIbHONM paboTe HaJl MaTepuajIoM JIEKLUH.

2.1.3 PexkoMmeHayeTcs MaKCHUMajbHO MCIIONb30BaTh HArJsIHbIE TOCOOUS U TEXHHUYECKHUE
cpeactBa oOyuyenus. J{ist sToro paspabaTsiBatoTcsi npe3eHTannu. Kaxapiil cinai 1omKeH coaepikaTh
OCHOBHBIE TIOJOXEHUSI U CONPOBOXKAATHCS JIONOJHUTEIBHBIMM THpPUMEpaMM M TOSCHEHUSMU
npenojaBaTes.

2.2. PekoMeHauu 1Mo MOArOTOBKE U MTPOBEICHHUIO TPAKTUICCKUX (CEMUHAPCKUX ) 3aHATHIMA:

2.2.1. llenp mpakTUyecKuX (CEMUHAPCKUX) 3aHATUN - MPEIOCTABICHUE BO3MOXXHOCTEH ISt
yIIayOJIeHHOTO UW3Yy4YEeHHUS TEOpUH, OBJIAJICHUS TMPAKTUYECKUMU HABbIKAMH U BBIPAOOTKH
CaMOCTOSITENILHOTO TBOPUECKOTO MBIIUICHUS Y CTyAeHTOB. Ha Kak10M TakoM 3aHATHH 00ydaromuecs
pemalT NpakTUYECKUE 3aJaud M JIEMOHCTPUPYIOT PE3YJbTAaThl BBIMOJHEHUS JOMAIIHEro 3aJaHus,
BBIJJAHHOTO Ha MPEIbLAYILIEM 3aHITHH.

2.3. PexoMeHIa1iuu TI0 OpraHU3aIH PYKOBOJCTBA CAMOCTOATEIHLHOU PabOTOM CTYICHTOB

2.3.1. CamocTtosTenbHasi paboTa mpesmnonaraeT GOpMUPOBAHUE U YCBOCHUE TEOPETUICCKOTO
Matepuaga Ha 0Oaze M3yuyeHUs U CHCTEMaTU3allid MaTepHalioB Yy4eOHUKOB, O(QUIUAIbHBIX
roCy/apCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MaTE€PHAJIOB C HCIIOJIb30BAaHUEM
MH(OPMAaLIMOHHO-TTOUCKOBBIX CUCTEM, KOMITbIOTEpHOI ceTn HTepHeT.

2.3.2. B Xone pyKoBOACTBa CaMOCTOSITEIFHOM PabOTOM CTYJAEHTOB IPETo/IaBaTellb MPHOOIIaeT
WX K HAyYHOMY TBOPUYECTBY, IOUCKY U PEIICHUIO aKTyaJIbHBIX COBPEMEHHBIX MTPOOIIEM.

2.4. PexomMeHgalMy 1O MOJATOTOBKE U MPOBEJCHUIO J1a00paTOPHBIX padoT:

2.4.1.J]abopatopHast (mpakTtuyeckas) pabora - 3TO TakOoW METOA OOYyYEHHUs, IpU KOTOPOM
oOyyJaromuecs 1moji pyKOBOJCTBOM IPETOAABATENs U 110 3apaHee HaMEUEeHHOMY IUIaHy MPOJAEIIBIBAIOT
OTBITHl UJIU BBINOJHSIOT ONPEJCIICHHbIE NPAaKTUYECKUE 3a/1aHus U B MPOLECCE UX BOCIPUHUMAIOT U
OCMBICJIMBAIOT HOBBIM y4eOHBIH MaTepHal.

2.4.2.1lpoBeneHue nabOpPaTOPHBIX padOT BKIIOYAET B CeOsl CIEAYIONIUE METOJIUYECKHE
MIPUEMBI:

- IOCTAHOBKY TEMbI 3aHATUHN U OIpeeTIeHHE 3a/1a4 Ja00paTOPHO-IIPAKTHUECKON paboThI;

- OMpe/ieIeHre MOPsIKa J1a00PaTOPHO-NIPAKTUYECKON pabOThI MU OT/AEIbHBIX €€ ITAlOoB;

- HEMOCPEACTBEHHOE BBINOJHEHUE JA0OPAaTOPHO-NPAKTHUECKOW pabOThl YyYalIUMHUCA H
KOHTPOJIb TPETOAABATEINS 32 X0JA0M 3aHIATUN U COOTI0IEHUEM TEXHUKU 0€30MacCHOCTH;



- TOJIBEJICHHE HUTOTOB JIAOOPAaTOPHO-NPAKTUUECKOH paboThl U (hopMynupoBaHHE OCHOBHBIX
BBIBOJIOB.

2.4.3 IlpenonaBatenb TPOBEpPSET pe3yJbTaThl BBIMIOJHEHHUS J1abopaTOpHOl  paboTHI,
oopmieHHOW yuamMMHUCS B BHIE OTYeTa, (GOpMa U COJACPKAaHHE KOTOPOTO OMPEIEISIOTCS
COOTBETCTBYIOIIMMHU PEKOMEHJAIUSIMU, IPUBECHHBIMU B JIA0OPATOPHOM MPAKTUKYME AUCLHUTUIHHBI.

2.4.4. OueHkW 3a BBHITIOJIHEHHE J1a0OpPaTOPHON pPabOTHI SBISIFOTCSA TOKA3aTeNsIMH TEKYIICH
yCIEeBAaEMOCTH YYaIlllUXCs 10 y4eOHON AUCHIUTIINHE.

2.5. PexoMeHIa1iuu MO OCYIIECTBICHUIO KOHTPOJIS 3HAHUN 00ydaeMbIX

2.5.1. Tlo pucuumuiuHe neHCTBYeT OaJUIbHO-PEHTUHIOBAs CHUCTEMa, KOTOpas BKJIHOYAET
TEKyIIMA KOHTPOJIb YCIIEBAEMOCTHM M IPOMEKYTOYHYIO AaTTECTAllMI0 II0 HUTOraM OCBOCHHUS
JTUCIUTUTUHBI

2.5.2. Ilo nucuuIUIMHE TPETyCMOTPEHBI CIEAYIOLUIME BUJbl aTTECTALUU: TEKYLIUH KOHTPOJIb,
pyOexHBIN KOHTPOJIb U IPOMEXKYTOUHAS aTTECTaIUSI.

2.5.3. Texkyuuii KOHTPOJIb MOAPA3YMEBAET MPOBEPKY FOTOBHOCTH CTYJIEHTOB K JIEKIIMOHHBIM,
CEMUHAPCKUM M TMPAKTUYECKUM 3aHATHUAM, MOTYT OBbITh HCHOJB30BaHbl Pa3UYHbIC MPOBEPOUYHBIC
3a/laHusl.

2.5.4. IIpoxoxieHue KOHTPOJIbHBIX pyOexeil o UToraM OCBOCHHUS JUCLIUIUIMHBI TPOBOIUTCS B
CEpeIMHE U KOHLIE CEMECTPA.

2.5.5. Dran npoMeXyTOYHOW aTTeCTallud II0 WTOraM OCBOEHMS JUCLUUIUIMHBI B LIEJIOM
M0/Ipa3yMeBaET NMPUEM 3K3aMEHa U CAMOCTOATEIbHYIO TOATOTOBKY K HEMY.

ABTOp(BI):
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