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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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Cemectp

V-
IIK-
3.2,
B-
[IK-
3.2

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS

** — cyMMa MakCHMaJbHBIX OamioB moikHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W

(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllUU Pa3elioB:

O6o3na | [To1HOe HAaUMeHOBaHM e

YeHHe

KN KoHTposb no nroram

€) OKk3aMeH

KAJIEHJIAPHBIN IIIAH
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7 Cemecmp 32 16 16

1-8 IlepBblii pa3aen 16 8 8

1 JleTeKTOpHI siIePHbIX U3JIy4eHUH B IPUOOPOCTPOCHUH Bcero aytuTopHbIX 4acoB
du3nyecKre 0OCHOBBI METOJOB PETUCTPALIMH AIEPHBIX 2 |1 [0
m3nydenuit. Knaccudukarus gerexkropos.. MoHn3amnus ra3os. Ounaiin
JIBM>KEHHE JIEKTPOHOB U MOHOB B rasax. IIponecc nonusanun | ( 0 0
ra3os.

2 HNHuTerpajibHble M UMILYJIbCHbIe HOHM3ALMOHHBbIE KaMepbl | Bcero ayautopHsIxX 4acoB
WnrerplIpunnun paboTsl HOHU3ALMOHHBIX KaMep. 2 | | | 0
Bonbsramnepnas xapaktepuctika. TOK HaChIILIEHHUS. Ownutaiin
YpaBHeHHE UHTETPATTbHOM HOHU3ALIMOHHOW KaMepbl. YYeT 0 0 0
pexoMOuHanuu U AU Py3un. YcTpoiicTBO HOHU3AIIMOHHBIX
kamep. Cxema BkimtoueHus. O61acTy MpUMEHEHUS U
0COOEHHOCTH KOHCTPYKIIMU: HOHU3ALMOHHBIX Kamep JUIs
pEerucTpalnmy pa3iuyHbIX BUAOB U3JTyUYEHUS.AJIbHbIE U
MMITYJIbCHbIE HOHU3AI[MOHHBIE KaMEPbI

3 I'azopa3psiiHble 1eTeKTOPHI Bcero ayutopHbIX 4acoB

[IponoprinoHanbHbIe Ta30pa3psIHbIe JETEKTOPHI
Omnpenenenue 06J1aCTU HECAMOCTOSITEIFHOTO pa3psijia.

Y napuas nonnsanus. KordpuimeHT yaapHoit HoHU3auy,
MexaHu3M razoBoro ycunenus. KoaddurmenT razosoro
YCHJICHUS ISl TUIOCKOTO ¥ IUJTUHAPUIECKOTO IETEKTOPOB.
[TonHoe razoBoe ycuineHue. Y CIOBUE Nepexoaa
HECaMOCTOSTENILHOTO pa3psia B CAMOCTOATEIbHBIA. MeXxaHu3m
oOpa3zoBanus uMITyJIbca. Popma, aMITTUTYA B JUTHTESILHOCTh
uMmnynbca. CXxeMbl BKIIOYCHHs. AMIUTUTYHOE pa3peliecHue.
Oco0eHHOCTH KOHCTPYKIIUN U 00J1aCTH TPUMEHEHUS
MPOIMOPLUOHAIBHBIX JETEKTOPOB.

JIeTEeKTOpBI ¢ CAMOCTOSITELHBIM Pa3PSIIOM.

2 |1 [0
Omuiaiig
0 0 0




Omnpenenenne 00JIACTH CaMOCTOATENBHOTO pa3psaa, MexaHusm
U CIIOCOOBI ralieHust pa3psiaa, pojib ra30BOr0 COCTaBa.
Camoracsiuuecs: C4eTUUKU. XapaKTEPUCTHKU CaMOTacsIINXCs
CUETYHKOB: opMa, aMILTUTY1a U ITUTETLHOCTD UMITYJIbCA,
MEpTBOE BpEMsi, BpEMsi BOCCTAHOBJICHUS U pa3peliatoniee
Bpemsi. Pabouas xapakrepuctrka. HU3KOBOJBTHBIE CHETUHKHU.
Cpoxk ciyk0b1. DPPEKTUBHOCTD PETUCTPALNU U3TYyUEHUH;
Konctpykiuu cuetunkoB. OCOOCHHOCTH TPUMEHEHUS
CUYETUMKOB C CAMOCTOSITEBHBIM Pa3psIOM P PELICHUN
MIPAKTUYECKHX 3a71a4 B 00JaCTH MPHUKIAIHOM siiepHON (DUBUKH.

CUMHTHJLISINUOHHBIE IeTEKTOPBI S/IEPHbIX U3JTy4YeHHId.
[TpuHIIMTT JEHCTBUSA U YCTPOMCTBO CUMHTHUILISIITUOHHHX
JETEKTOPOB. MeXaHNU3M JIFOMUHECLEHIIUH BEIECTBA IO
neiictBueM u3nydeHus. CUMHTHILISTOPBL, UX XapaKTePUCTHKH.
Konsepcuonnas s¢pexruBHOCTS. Bpems BrICBeUnBaHUS.
MexaHu3M BBICBEUMBAHUS CIIUHTHIUISTOPOB. THIIBI
CUMHTHILUIATOPOB. COOpKa CHMHTHWILISLIMOHHOTO IETEKTOPA..
doroymHoxkuTenu.. O0mue XxapakTePUCTUKN
CHMHTWUISIIMOHHBIX JETEKTOPOB: (popMa M aMIUIUTY1a
UMITYJIbCA, AMILTUTYTHOE U BPEMEHHOE pa3pelieHue,
OTHOILIEHNE CUTHAJ-1IYM, SJHEPIreTUUECKUN SKBUBAJICHT IlIyMa,
3¢ pexTUBHOCTD perucTpanuu n3nydeHuii. OcCoOeHHOCTH
MPUMEHEHUS CHUHTIWIISIIUOHHBIX JETEKTOPOB MPU
pErucTpalyy 3apsKEHHBIX YaCTHIL, JIEKTPOHOB U raMma-
U3JTyYEHUSl.

Bcero ayiuTopHbIX 4acoB

4 |2 | 4

Owntaiin

0 0 0

ITosrynpoBOAHUKOBBIE JETEKTOPHI

[IpuHIUI NENCTBUSA U YCTPOKUCTBO MOJIYIIPOBOIHUKOBBIX
INEeTeKTOpPOB. PU3NYECKUE MPOLIECCH B IETEKTOPE.
CoOcTBeHHas: U MpUMecHasi MPoBOAUMOCTU. CIIOCOOBI
yYMEHbIIEHUs dJieKTponpoBogHocTH. OaHopoausie I/, nx
xapakrepuctuku. [1I1/] ¢ p-n-nepexonamu. CBoiicTBa p-1-
nepexooB, [llupuna o6eaHeHHOM 006macTu. EMKocTh p-1I-
nepexoxaa. Tumsr [TIT/]. O61acTu mpuMeHeHUs: 1 0COOEHHOCTH
PETUCTPALMK U3Ty4YEHUH; TIOIYTIPOBOJHUKOBBIMU
JETEKTOPaMH.

Bceero AYAUTOPHBIX YaCOB

2 |1 |0

Omnuiaiig

0 0 0

JleTeKTOPHI HEMTPOHOB

[IpuHUuUI NERCTBUA U YCTPOHCTBO JETEKTOPOB HEUTPOHOB.
SAnepHble peaknu, UCIOJIb3yEMbIE JIJISl PETUCTPAluU
HEUTPOHOB.

Perucrtpanus meyieHHbIX HEUTPOHOB. bOpHBIE 1ETEKTOPBI.
CKOpoCTh IPOTEKAHUS SACPHOU pEakiu B OOPHOM JETEKTOPE.
Cuerunku ¢ renueM. Perucrpanust MeyIeHHbIX HEHTPOHOB
CUMHTWUISILIUOHHBIMU Y TTOJIYTIPOBOIHUKOBBIMH JIETEKTOPAMHU.
Perucrparus 6pIcTphIX HEUTPOHOB. MMy IbCHBIE
MOHU3AIIMOHHBIE KaMephI JIJIsl PETUCTPALIUU OBICTPBIX
HEUTPOHOB.

Oco0eHHOCTH PETUCTPALIMU HEUTPOHOB C UCTIOIB30BAHUEM
SIICPHBIX peakiui aeneHusd. Peructpaius HEMTPOHOB MO
HABEJICHHOM; aKTUBHOCTH. OCOOCHHOCTH aKTHUBAIIHOHHOTO
METO/Ia pErucTpalui HeUTPOHOB. [IoporoBeie U pe30HAHCHBIE
AKTUBAIMOHHBIC JIETEKTOPBI.

Bcero AYAUTOPHBIX 9YaCOB

4 |2 |4

Omnutaiig

0 0 0

9-16

Bropoii paznen

16 8 8




9 Beenenue. Bcero ayiutopHsIx 4acoB
[Ipenmert siaepHoi ciekTpoMeTpur. Ou3znueckrne OCHOBBI 2 | 1 | 0
METOJIOB crieKTpoMeTpuu. [IpuknagHeie 3a1aun, permaembie OHnaiin
METO/IaMH SIEPHOM CIIEKTPOMETPHUH. 0 | 0 | 0

10 CunekTpomeTp, ero OCHOBHbIE XapaAKTEePUCTHUKH Bcero ayutopHbIx 4acoB
Omnpenenenue cnekrpoMerpa [loHsTue ICTUHHOTO U 2 |1 [0
anmapaTypHOTO CIEKTPOB, GYHKIIUS OTKIIUKA IETEKTOPa, Omniaiig
buznyeckuit cMbICT PYHKIIMH OTKJIMKA. 3a/1a4a 0 0 0
BOCCTaHOBJICHUS CIIEKTpa U oOpaTHas 3a/1a4a, BIUSHUE
BpEeMEHHBIX (PakTOpoB Ha (PyHKIIMIO OTKIHMKA. CHEeKTpanbHas
JIMHUSA U anmapaTypHas opMa JMHUU YHEPTeTUIECKOE
paszpeiieHue cekTpomeTpa. IhHEeKTUBHOCTH CIIEKTPOMETPA.

Jlunamuyeckuii nuana3on. CTpyKTypHasi cxema CIIeKTpoMeTpa.

11 HNonuzannoHHbIe METOABI CHIEKTPOMETPUH Bcero ayiutopHsIx 4acoB
Hcnons30BaHne HOHU3ALMOHHBIX KaMep AJIs CIIEKTPOMETPUU 2 | | | 0
3apshkeHHbIX yacTuil. Cdepu-deckas HOHU3AMOHHAS Kamepa; | Owunaiin
CBsI3b Npo0era anbga-yacTullbl ¢ 3Heprueid. imnynscHbie 0 0 0
MOHU3ALIMOHHBIE KaMephl ceTkol. [Ipuunnebl, Biustonme Ha
paspemnaronryo cnocoOHOCTh. Buapl u3nyueHuit u
O0COOCHHOCTH MX CIIEKTPOMETPUU TIPH ITOMOIIU
MOHU3AIMOHHBIX Kamep. CeKTpOMETPHsI HOHU3UPYIOIIHNX
M3IIyYeHHUI C TOMONIBIO MPONOPIUOHAIBHBIX CUETUYUKOB.

OCHOBHBIE XapaKTEPUCTUKH MPOMOPIIMOHATEHOTO CYETUUKA
KaK CIIEKTPOMETPUUECKOr0 AaT-yuka. MeToabl U3MEpEHUs
CIIEKTpa PEHTT€HOBCKOT'0 U3JIYYEHHUSI C TIOMOIIBIO MPOIIOPIUO-
HaJIbHBIX CYETUYHUKOB.
12-13 | CHHHTWJISIHIMOHHBbIE METO/IbI CIIEKTPOMETPUM Bcero ayutopHbIX 4acoB

3apsiZKeHHbIX YACTHIl U TAMMa-KBAHTOB

Oco0eHHOCTH B3aUMOICHCTBUS C BEIIECTBOM CIIMHTHILISITOPA
anb(a-, 6era-, raMMa- 1 HEHTPOHHOTO U3ITYYECHUH.
[IpenmymiecTBa ¥ HEAOCTATKU CLHMHTUIUIALIMOHHBIX
JETEKTOPOB. DHEPreTUYECKOE U BPEMEHHOE PA3PELICHUS
CIMHTWUSIIMOHHBIX 1aT4iKOB. [Iponopuno-HanbHOCTD
aAMIUIATYIbl CBETOBOM BCIBILIKY SHEPTUU PETUCTPUPYEMOM
YaCTHUIIbI. 3aBUCU-MOCTh JTMHEHHOTO KO3 hUImeHTa
MOTJIOLIEHUS TaMMa-U3JIy4eHHsI OT SJHEPTUH FaMMa-KBaHTOB.
®dopma TMHUH B CUMHTWUIALIMOHHOM raMMa-CIIEKTPOMETPE.
IIuk nosiHOrO MOIJIO-1EHUs. ACUMMETpPHS NHKa, yTeUKa
AJIEKTPOHOB U PEHTI€HOBCKOT'O XapaKTEPUCTHUECKOTO
n3nydenus. Komnronosckoe pacnpeznenenue. TeopeTuueckas
¢dopma cniexTpa. AnnaparypHas Gopma JUHUU IIPU
KOMIITOHOBCKOM pactpeneneHuu. [Iuk oOpatHoro paccesHus.
XapakTeprucTUYECKOe PEHTIEHOBCKOE U3TyUeHUE U3
KOHCTPYKLIMOHHBIX MaT€PHAJIOB.

®oro3dpexkTuBHOCTD criekTpoMerpa. PoTovacTh CeKTpa.
[TonHast 3¢ (eKTUBHOCTH CIEKTpOMETpa. AnnapaTypHas TUHUS
IIpY SHEPTrUuu raMMa- KBaHToB Oosee 1.5 MaB. AnHu-runsuus
1o3uTpoHa. [IMK yTeuKH U NUK [IOJHOTO NOTJIOLICHHUS.
3aBUCUMOCTb IUIONIAIU 0] BCEMH MUKaMH OT pa3MepOB
KpUCTaJlJIa U SHEPTUU raMMa-u3IydyeHus. AnnapaTypHas
JIMHUS TIpU KacKaaHbIX nepexogax. KanuOposka
CIEKTPOMETpA.

4 | 2 | 4
Oniag
0 0 0




MHoroxkpucraabHble CIEKTpOMETpbl. CIEKTPOMETD ¢
3alUTHBIM CHUHTHUISITOPOM HA aHTHCOBIAJACHUSIX.
KomnronoBckuii cniekrpoMetp. [lapHblii criekTpomeTp.
CrieKTpoMeTp MOJTHOTO MOTJIOLICHHUS.

@aKTopbI, ONPEIeNIAIONIUE Pa3pelIatoNlyio CIOCOOHOCTh
CIUHTUJUISIIIMOHHOTO OeTa-crekTpomeTpa. DPHEeKTUBHOCTh
CLMHTHUISIIMOHHOTO OAHOKPUCTAJIBHOTO CIIEKTPOMETPA K
3apsKeHHBIM YacTuiaM. OcCOOEHHOCTH CIIEKTPOMETPUH
3apsOKEHHBIX YaCTHL] CUMHTUILISALU-OHHBIM METO/IOM.
O6nacTi npUMEHEHHs CUUHTUUIALIMOHHBIX CIIEKTPOMETPOB
JUIs HAy4YHBIX UCCIIEJOBA-HUI U B HAPOJIHOM XO35MCTBE.

14

[MoynpoBoAHMKOBBIE METOIbI CIEKTPOMETPHH
HOHM3UPYIOIIUX U3TyYeHHUIA.

[TpenmymiecTBa U HEOCTATKH MOTYTIPOBOTHUKOBBIX
CIIEKTPOMETPOB.

[TpenmymiecTBa U HEJOCTATKH MOTYTIPOBOHUKOBBIX
CHEeKTpoMeTPOB. IIponoprno-HaIbHOCTE aMIIIUTY 1Bl CUTHAJIA
YHCITY TIap HOCUTEJICH 3apsiia M SHEPTHH MOTJIOIAEMOTO
U3ITyYeHUsl, pa3pelieHne MoIympOBOIHUKOBOTO CIIEKTPOMETPA
: akTopHI, BAUSAIONINE HA pa3pelieHne (00paTHOE CMEIICHHE,
BeIM4YMHA 00EIHEHHOTO CJIOs, TeMIiepaTypa). [ pagyupoBka
CIIEKTpOMETpa

Bcero ayutopHbIX 4acoB

2 |1 [0

Omuiaiig

0 0 0
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CnekTpoMeTpsbl 3apsKeHHbIX YaCTHIL.
[TorynpoBOIHUKOBEIE OeTa-CIIEKTPOMETPHI, BIUSHHUE
00paTHOTO paccestHus OeTa-4yacTHIl Ha annapaTypHyIO JIMHUIO,
paszpeienue. [IpumeHeHe KpeMHUEBBIX U T€PMaHUEBBIX
JETEKTOPOB.

[TorynpoBOIHUKOBBIE CIIEKTPOMETPBI FaMMa-U3JIyYeHHUS.
[IpenmyiiecTBa 10 CpaBHE-HUIO CO CUMHTUILISIIUOHHBIMU
CIEKTPOMETpaMH, IHepreTuyeckoe paspeiieHue. OcodeHHo-
CTH IIPOBEICHUS dKCTIepuMeHTa. TpeOoBaHMs K JETEKTOpaM.
Br160p 1eTeKTOpoB B 3aBUCUMOCTH OT HEPTUU F'aMMa-
HU3JITYy4YCHUS. Pa[[I/IaI_II/IOHHBIe MOBPCIKACHHUA U UX BIIMAHUC HA
CIEKTPOMETPUYECKUE CBOMCTBA MOJTYIPOBOIHUKOBBIX
nerekTopoB. CriocoObl yMEHbIICHHS BKJIA/1a OT
KOMIITOHOBCKOT'O pacIipe/ieJIeHHsI B almapaTypHOM CHEKTpe
UMIyJ1bcoB. CIEKTPOMETP € 3aLIUTON IO AaHTUCOBIAACHUSM.
KomMnToHOBCKHUI CIEKTPOMETP, MAPHBII CIEKTPOMETP.
O6nactu NpUMEHEHUS MOIYIPOBOJHUKOBBIX CIIEKTPOMETPOB
JUIS. HAyY HbIX UCCJIEIOBAaHHUM U B HAPOJHOM XO3sIiCTBeE.

Bcero ayiuTopHbIX 4acoB

2 |1 |0

Owntaiin

0 0 0
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MeToabl CIeKTPOMETPHH HEHTPOHOB

Meron snep ornauu. Paguatop. Perucrpanus HEUTpoHOB GOTO
SMYJIbCUSAMU U TeJIECKONaMu. MeTo SAEpHBIX PeaKLUi,
MPONOPIIMOHATBHBIE U CUUHTWUISIIIMOHHBIE JETEKTOPHI,
TpeOOBaHUS K SACPHBIM PEAKIUSAM, METO BPEMEHH TPOJIeTa,
CIOCOOBI PErUCTPAIIMK MOMEHTOB BBIJIETA M TIOTIAIaHUS
HEUTPOHOB, METOJ] AKTUBAILIMOHHBIX IIOPOTOBBIX JIE€TEKTOPOB.
MeTo]1 TOyNnpPOBOIHUKOBBIX JETEKTOPOB.

Bcero ayiuTOpHbIX 4acoB

2 |1 | 4

Owntaiin

0 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIIIHIA:

| 0O0603Ha | IosiHOe HAMMEHOBAHHUE




YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual

111 IlomHOTEKCTOBBIE JTEKIINHU

BM Buneo-marepuansl

AM Aynmo-marepuassl

[1p3 [Ipe3eHTanmun

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUAIIbI
4@ MHTEepaKTUBHBIN CANUT

TEMbBI JIABOPATOPHBIX PABOT

Heneau | Tembl 3ansiTuii / Conepxanue

7 Cemecmp
1-4 I'azopa3psaHble 1eTEKTOPbI

OmnpeneneHne XapakTepUCTUK I'a30pa3psAHbIX JETEKTOPOB
5-8 CUMHTH/LIISINNOHHBIE 1eTeKTOPbI

Omnpenenenue 3(hPEKTUBHOCTH PETHCTPALIUNA TaMMa-
H3JIYUYCHHA COHUHTUIIAIWMOHHBIM OCTCKTOPOM

9-12 CUHHTWLISIHIMOHHBbIE CIIEKTPOMETPbI
CriekTpoMeTp raMMa-u3;1y4eHHsl HA OCHOBE CLUMHTHILISATOpA

Nal(T1)

13-16 | IHoaynpoBOAHMKOBBIE CIIEKTPOMETPbI
[ToynpoBOTHUKOBBIN CIIEKTPOMETP TaMMa-U3ITydeHHs

TEMbI [IPAKTUYECKWX 3AHSATUI

Henean | Tembl 3ansatuii / Coaep:xanue

7 Cemecmp

1-8 JleTeKTOpHI siIePHBIX U3JIy4YeHH B IPUOOPOCTPOCHUM:
ra3soBble¢ HOHM3ALMOHHBIE, CHUHTH/IALIMOHHBIE,
MOJIYIIPOBOAHMKOBbIE

JleTeKTophI IepHBIX U3TyYeHUI B IPUOOPOCTPOCHUU:
ra3oBbl€ HOHM3ALMOHHBIE, CHUHTWIISLIUOHHBIE,
IIOJIYIIPOBOIHUKOBBIE

9-16 IIpuMeHeHMe 1eTEKTOPOB B CIIEKTPOMETPUM U 103UMETPHUHU
DKCIepUMEHTAIIBHBIE METO/IbI CIIEKTPOMETPUH ITOTOKOB
HEWTPOHOB, FraMMa-JIy4yel U 3apsKEHHBIX YaCTHIL

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jlexuuu, npakTUyecKue 3aHATUS U TaOOpaTOpHbIE pabOThI

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB M0 TUCLUILUIMHE 00ECIeUnBAET MPOBEPKY OCBOCHUS MIAHUPYEMBIX
pe3ynbTaToB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHNA TEKYUIETo,
pyOeKHOr0 U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILIHNHE.



CBs3p Mexny (opMHUpPYEMBIMH KOMIICTEHUUSAMH M (OpMaMH KOHTpPOJII HUX OCBOCHHS
Ipe/CTaBlIeHa B cleaytomlell Tabaune:

KOM]’[ETCHIII/IH I/IH)IHKaTOPBI OCBOCHUA ATTeCTaIII/IOHHOC MeEponpusiTue
(KTI 1)
TK-3.2 3-11K-3.2 D, KU-8
V-TIK-3.2 D, KU-16
B-TTK-3.2 D, KU-16

HIkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajlla BKIIOUYMTENLHO. MTorosas aTTrecranuAa I10 JUCHUIINIMHE OLICHUBACTCA IIO 100-
OaJUIbHOM 1IKaJIe U MpeAcTaBiseT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IIPU BBINOJIHEHUU
3a/IaHMM B paMKax TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Orenka o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0aJuIoB OaJJILHOM IIIKaJIe ECTS Y4eOHOU JUCITUTIIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYACHTY, €CJIM OH I‘J'Iy6OKO " IPOYHO
YCBOMWJI IPOTPaMMHBIN MaTepuan,
HCYEPIBIBAOIIE, MMOCIIEA0BATCIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOHHO €ro
n3jaract, yMeCT TCCHO YBA3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHuait MOHOTpaduIecKon

JIUTEPATYPHIL.
85-89 B OreHKa «X0pOII0» BBICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, 'paMOTHO U 110 CYLIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouio
70-74

65-69 O1LeHKa «yIOBJICTBOPHUTEIBHO

BBICTABILSICTCSL CTY/ICHTY, €CJIH OH UMEET
3HAHUS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €r0 JICTaNeH, JOImyCcKaeT
60-64 «Y0081EMBOPUMENLHOY E HETOYHOCTH, HEJJOCTATOYHO MPABUIbHBIE
(bOopMyITHPOBKH, HAPYIICHUS
JIOTUYECKOH IIOCIIEN0BATEIBHOCTH B
U3JI0)KEHUH IPOrPaMMHOT0 MaTepuala.

O1eHKa «HEYIOBIETBOPUTEIBHO»
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOT0 MaTepuaa, JOMyCKaeT
2- F cymecTBeHHble ommmOku. Kak mpasuno,
KHEYO0BIIeMBOPUMETLHOY OLIEHKA «HEYIOBIIETBOPUTEIHLHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JOITIOJTHUTCIIBHBIX 3aHATHH 110
COOTBETCTBYIOIIEH TUCLIUITHHE.

Hixe 60




8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUUILINHEI

OCHOBHAA JIMTEPATYPA:

1. 539.1 A56 JleTeKTOpbl UMITYJILCHOI'O HOHU3UPYIOIIETO U3Iy4eHus : MoHorpadus, Mocksa: HUSAY
MU®DU, 2016

2. DU K49 JlozumMeTpusi HOHU3UPYIOLIUX U3ITydeHuH : yuebHoe mocodue, Mocksa: HUAY MUDU,
2015

3. OU P 32 Peructpanus siepHbIX U3Iy4YE€HUI B MPUKIAIHBIX 3a7auax : JlJabopaTopHbIi NPaKTUKYM B
IByX yactax, : ®I'bY "BHUUT'MU-MLA", 2019

4. OU D 41 DxcnepuMenTanbHas saepHas pusuka T. 1 dusuka aromHoTO SAApa, : , 2021
5. OU D 41 DkcnepumenTanbHas saepHas ¢pusuka T. 2 Ousuka sepHbIX peakuui, : , 2021

6. 539.1 D41 DkcniepuMeHTaTbHBIE METOIBI SIACPHON (U3MKK Bir.7 DKcriepuMeHTaIbHBIE METOBI U
ammaparypa JJsl HCCIEeIOBaHUS SAePHO-PU3NUECKUX XapaKTEPUCTHK MPOILIECCOB JACTCHHUS U CHHTE3a, ,
M.: Atommzaar, 1980

JOITOJIHUTEJIbHA A JIMTEPATYPA:

1. 539.1 169 IlpakTHueckas CIEKTpOMETPUS SIEPHBIX U3TydeHull : yueOHoe nmocobue, Mockaa:
HUAY MUY, 2016

2.539.1 A39 ®oroHHbBIE METOIBI PETUCTpaLIUK U3TyuYeHui : , Jlyona: OUSAU, 2014

3.539.1 541 DkcniepuMeHTaIbHBIE METOIbI HEUTPOHHBIX UCCIICIOBAHMM : YUeOHOe mocooue s
BY30B, , MockBa: DHeproaromusaat, 1990

4. 539.1 C92 CuMHTWUISILIMOHHBIE METO/IbI CIIEKTPOMETPUH FraMMa-U3JIy4eHUs U JIEKTPOHOB : Y4eO.
nocobue s By308, [lox pea. B.T. Camocannoro, M.: MU®U, 2003

I[MPOI'PAMMHOE OBECITEYEHUE:

CrnenanbHOE MporpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
TACIATITAHBI

CHeI_II/IaJ'ILHOC MaTCpHUAJIbHO-TCXHUYICCKOC obecrieueHre He Tpe6yeTc;1



10. YYEBHO-METOAMYECKHME PEKOMEHJIALUU JJIA CTYAEHTOB

1.06mue nosoxxeHus

1.1. Ilpu peanuszanuu nporpaMmsbl JUCHUIUIMHBI UCIIOJIB3YIOTCS 00pa30BaTEIbHbBIE TEXHOIOTHH
B (opMme NEeKIUiA, MPaKTHYECKUX 3aHATUH, JIAOOPATOPHBIX PadOT M CaAMOCTOSATENBHOW paboOTHI C
ucrnosib3oBaHueM Internet-pecypcoB, MeTOAMYECKUX pa3pabOTOK, Y4eOHOH, HAyYHO-IOMYJISIPHOU H
HAay4YHOH JIUTEPATYPHI.

1.2. IIpuctynas K U3y4eHUIO JUCLUIUIMHBI CTYJEHTY HEOOXOAMMO O3HAKOMMTBHCS C LEISIMU U
3ajayaMy JTUCLMIUIMHBI, COJEp’KaHHeM paboyeil mporpamMmbsl JAUCHUILUIMHBI, PEKOMEHIYEMBbIMU
JUTEPATypHbIMH  HMCTOYHHKAMM, METOAWYECKMMHU pa3paboTKaMM 1O JaHHOW JAUCLUILIUHE,
MMEIOIIMMHUCS Ha 00pa30BaTeIbHOM MOpTaie U caiTe Kadenpsl.

2. PexoMeHaanuu 1o NoAroTOBKE K JIEKIIMOHHBIM 3aHITHSIM.

2.1. N3yyeHnue AUCHUIUIMHBI TPEOYyET CHUCTEMATHYECKOTO U TOCIEIOBATEIHLHOTO HAKOTUICHHS
3HAHUMH, CJIEIOBATENbHO, IMPOIYCKU OTIENbHBIX TEM HE TO3BOJSIOT TNIyOOKO OCBOUTH IPEIMET.
[ToaTOoMy cTyneHTaM, IPOIyCTUBIINM 3aHATHUS, HEOOXOAUMO CaMOCTOSITENBHO IPOPadOTaTh TEMY.

2.2. Jlna moHWMaHUsS Marepuaiga yY4yeOHOM IUCHUILIMHBI M Ka4eCTBEHHOTO €ro YCBOCHHS
peKoMeHayeTCcsT BecTH KOHcHeKT Jjekiuil. KoHcmekTtupoBaHue mnpejacraBiseT coOoi cxaroe U
CBOOOTHOE M3JI0KEHUE Hanboee BaXKHBIX, KAPAUHAIBHBIX BOIIPOCOB TEMBI, H3J1araéMoi B JEKIHH.

2.3. Ilepen ouepenHO JEKLMEN CIEAyET MPOCMOTPETh IO KOHCIEKTY MaTepuai Mpeablayen
JEeKIMM U TpopabaThiBaTh yUeOHBIM MaTepuai JIGKIUU M0 Yy4eOHUKY M y4eOHBIM MOCOOMSIM ISt
YCIELIHOT0 OCBOEHMSI MaTepHara.

2.4. Bo3HHKAOIIME BOIIPOCH U HEMIOHSATHBIE MOMEHTHI MOYKHO 3aIMCHIBATH B KOHCIIEKT, YTOOBI
CIPOCHUTH O HUX y NMPENoJaBaTelIs Ha JIEKIHH.

3. PexoMeHaanuu 1o NOAroTOBKE K MPaKTUUECKUM 3aHITUSM.

3.1. IlpakTuueckue 3aHATHUA CIyXaT U1 3aKpEIUIEHUS M3YyYEHHOTO TEOPETUYECKOro
MaTtepuana. IloaroroBka K NpakTUYECKOMY 3aHATHIO BKIIOYaeT B ceOd TeKyllyr paldoTy Hax
yu4eOHbIMM MaTepUajiaMd C HCIOJIb30BAHUEM KOHCIIEKTOB U PEKOMEHAYeMOH OCHOBHOW U
JIOTIOJTHUTEIBHOM JTUTEpaTyphI.

3.2. Ilpy mOArOoTOBKE K MPAKTUYECKHM 3aHATUSAM CIEAYeT NpopadoTaTh TEOPETHUYECKHMA
MaTepHall M0 PEKOMEHIOBAHHBIM JIUTEPATYPHBIM HMCTOYHHKAM, BHUMATEIBHO MPOYUTATh MaTepHall
JEKIUH, OTHOCAIIUXCS K TJAaHHOMY IPAaKTUYECKOMY 3aHSTHIO.

3.3. B Xoxe NpakTUYECKUX 3aHATHHA JaBaThb KOHKPETHBIE, YETKHUE OTBETHI IO CYIIECTBY
BOIPOCOB, JOBOJIUTh KaXXIYIO 3a/ady J0 OKOHYATEIBbHOIO PEIICHUs, IeMOHCTPUPOBATh IOHUMaHHE
IIPOBEICHHBIX pPacyeToB (AaHANIM30B, CHUTyalMid), B ciydae 3aTpyJAHEHUH oOpamarscsi K
MIPEIo/IaBaTelto.

4. PexoMeHJalMyU 0 OATOTOBKE M BBITIOJIHEHHUIO J1a00OPaTOPHBIX padoT.

4.1. JJabopaTtopHbIe pabOTHI - 3TO OJJUH U3 OCHOBHBIX BUJIOB YUEOHBIX 3aHITHIA, HATTPABICHHBIH
Ha  OKCIIEPHUMEHTAJIFHOE  MOJTBEPXKJIECHUE  TEOpeTHUeCKHMX  mojoxkeHuid.  OOyuarommecs
CaMOCTOSITENIbHO BBINOJHSIOT 33JaHUs 1I0JI KOHTPOJIEM IMPENOJaBaTels B COOTBETCTBUU C U3YYaeMbIM
coJiepkaHueM ydeOHoro marepuana. OOyyaromuMcsi pEeKOMEHAYETCsl O3HAKOMUThCS C TpaduKoM
BBINOJIHEHUS JJa0OPAaTOPHBIX PA0OT COIIACHO KaJEHAAPHOMY IUIAHY JTUCLIMILIMHBIL.

4.2. Ilepen BbIMOJHEHHEM J1a0OPaTOPHOM PAaOOTHl CIEAYET CaMOCTOATENBHO H3YyYUTh
TEOPETUYECKYI0 4YacThb paboThl, HUCHOJb3Yys J1a0OpaTOPHBIM MPAKTUKYyM, MOJIrOTOBUTH OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI.

4.3. Tlepen BBINOJHEHHEM KaXJOW pPabOThl MpPEIIECTBYET MPOBEPKAa TOTOBHOCTH K
nabopatopHOil paboTe, KOTOpast MPOU3BOIUTCS TPEIOIaBATEIICM.



CTyaeHT 10KeH:

- 3HaTh OTBETHI Ha KOHTPOJBHBIC BOMPOCH JUIsl POBEPKU TEOPETUUECKUX 3HAHWUN, YMEHUH H
HAaBbIKOB /10 BBIIIOJIHEHUS PaOOThI (KOHTPOJIbHBIE BOIIPOCHI ITPHJIAratoTCs);

- CaMOCTOSITEIbHO M3yYHUTh METOJWYECKHE YKa3aHHUA [0 IMPOBEJIEHUI0 KOHKPETHOM
nabopaTopHOI pabOTHI,

- IOATOTOBUTH (HOPMY OTHUETA;

- YMETh COCTABIISITh CTPYKTYPHYIO CXeMY U3MEpEeHHIA;

- OBITh TOTOBBIM MPOAEMOHCTPUPOBATh HU300paKEHHE TMPEANOIAraeéMoro XoJa KpPUBBIX,
KOTOpbIE OyIyT CHUMAThCs B padore,....

[Io wuroram mpOBEpKH TMpernoiaBaTelb NPUHUMAET pELICHHE O JOMYCKe CTyIeHTa K
BBITIOJTHEHUIO JIA0OPATOPHOU PabOTHI.

4.4. Tlepen BbIOTHEHUEM JTa0OPATOPHOI PAOOTHI CTYACHT MPOXOAUT UHCTPYKTAXK MO TEXHUKE
0€301acCHOCTH.

4.5. B mpomecce mabopatopHOil palbOThl YETKO CJIENOBAaTh HMHCTPYKIMSIM M YKa3aHUSIM
npenojaBaTelis WK JeKypHOro JJabopaHTa, He MPUCTYIATh K BBITOJHEHHUIO paboThl 0e3 pa3perieHus;
PYKOBOJICTBOBATHCSI MPaBUIIAMH TEXHUKH 0€30MacHOCTH M MepaMU MPEeJOCTOPOKHOCTH, YKa3aHHBIMU
B ONMUCAHMX; (PUKCUPOBATH B JIAOOPATOPHOM KypHaJe pe3yJIbTaThl U3MEPEHUH AT OCIeayome ux
obpabotku. [lo 3aBepmieHnio pabOTHI MpHUBECTH pabouee MECTO B MOPSAAOK M CAATh JTaOOpaTOPHBIN
CTEH/] TIPETIOAaBATEIIO WIH JIKypPHOMY JTaO0OpaHTy.

4.6. BeimonHeHne paboThl 3aKaHUYMBAETCS COCTABIICHHEM KPAaTKOT'O OTYETA, B KOTOPOM CIIETYEeT
yKa3zaTh: YTO U KaKUM METOJIOM MCCIIEA0BaJIOCh WJIM OINpPENesIoCh; KaKOM pe3yibTaT U ¢ KaKUMHU
MOTPEIIHOCTSIMU  (a0COJIIOTHBIMM ¥ OTHOCUTENIbHBIMH) OBbUT TOJNy4eH; KpaTKoe OO0CyXAeHHe
MOJIyYEHHBIX PE3yJIbTaTOB. 3aIllUTUTh pPE3yJbTaThl JA0OpPaTOpHON paldOTHl ClenyeT [0 Haudaia
clenyollel mo pacnucaHuio pabotel. He pexomeHnmyercs umeTh Oojiee OAHON HE CIAaHHOM paboTHI
nepel Ha4ajaoM CJeayIoiei paboThI.

5. CamocrosTenbHas paboTa 00y4aroUuxcs

5.1. CamocrostensbHas pabora mpezmnonaraeT (OpPMHUPOBAHME U YCBOCHHE TEOPETHUECKOTO
MaTepuasa Ha ©0a3e M3Y4YCHHS M CHUCTEMAaTH3allMl MAaTepHajoB Y4eOHHMKOB, OQHIIMATBHBIX
roCy/1apCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MaTE€PHAJIOB C UCIIOJIb30BAHUEM
MH(OPMaLIMOHHO-TIOUCKOBBIX CUCTEM, KOMITbIOTEpHOI cetn HTepHeT.

5.2. OOywaromuMmcs CJeayeT PYKOBOJICTBOBATHCS TpadUKOM CaMOCTOSITEIBHOW paboTHI,
orpezeieHHbIM Pa0OYyrM TUIAHOM JUCIMIUIMHBI U BBIMIOJIHATH BCE IJIAHOBBIC 3a/laHusl, BbIJaBacMble
npernojaBaTesieM AJIsi CAaMOCTOSTeNIbHOM pabOThl, U PECTABIATh UX B YCTAHOBIICHHBINH CPOK.

6. PexoMeHaanuu 1o noAroToBKe M cAaye aTTecTaliy Mo JUCIUIUIMHE.

6.1. Atrectanus N0 AUCIUIUIMHE OCHOBaHAa Ha OaJUIbHO-PEHTHHIOBONM cCHCTEME, KOTOopas
BKJIIOYAET TEKYIIUH KOHTPOJb YCIIEBAEMOCTH, PYyOSKHBIH KOHTPOJIb B CEMECTPE U MPOMEKYTOUHYIO
aTTECTALMIO [0 UTOTaM OCBOEHUS JUCLMILIUHBI.

6.2. Texymuii KOHTPOJIb MOJIPa3yMEBAET MPOBEPKY F'OTOBHOCTH CTYJIEHTOB K 3aHATHSM, JUIS
Yero MOryT ObITh HCIOJb30BaHbl pa3MYHbIE MPOBEPOUHBbIE 3adaHMs. [IpoX0KIeHUE KOHTPOJBHBIX
pyOexeil mpoBOAUTCA B CepeMHE U KOHIE CEeMEeCTpa B CepeIuHe U KOHIE CEeMECTpa U MOXKET
OCYHIECTBIISITHCS B BUIE KOHTPOJBHBIX pabOT, MMCbMEHHBIX OMPOCOB U T.JI. DTal MPOMEKYTOYHON
aTTecTalldd [0 HWTOraM OCBOGHHUS IUCIHUIUIMHBI B IEJIOM MOJApa3yMeBaeT cAady »5K3aMeHa U
CaMOCTOSTENIbHYIO MOATOTOBKY K HeMy. [Ipu moAroToBke K MpoMeEKyTOUHOM aTTecTalluil HEOOXO0JMMO
[0 PEKOMEHJOBAHHBIM JIUTEPATYPHBIM  HCTOUYHUKAM MpPOpadOTaTh TEOPETUUYECKUH MaTepuan u
BHUMATEJIBHO U3yYUTh MaTepHall JIEKLIUI, COOTBETCTBYIOIINI BOIIPOCAM, BHIHOCHMBIM Ha aTTECTALIUIO.



6.3.TemMbl KypcOBOro MpOEKTa BbIAeT mpernojaBaTesb. KypcoBoil mpoekT (Mpu Halu4un)
BBITOJIHSACTCS CTYJICHTaMU CAMOCTOSITETILHO M CIIA€TCsl B KOHIIE Kypca.

11. YYEBHO-METOJWYECKHWE PEKOMEHIAIIMA IJIS1 IPEIIOJABATEJEN

1. OburHe MoIOKEHHS

1.1. TIpu peanu3zanuu mporpaMMbl AUCIUTLTAHBI UCTIONB3YIOTCST 00pa30BaTEIbHBIC TEXHOIOTHI
B (hopMme JeKIui, MPaKTUYECKUX 3aHATHH W CaMOCTOSATEIHLHON paboThl C MCIONb30BaHUEeM Internet-
PECYPCOB, METOIMYECKUX pa3paboTOK, yueOHOM, HAyYHO-TTOMYJISIPHON 1 HAYYHOH JINTEPATYPHI.

1.2. Ha mepBoM 3aHATHUU TIPETIOAABATENb:

3HAKOMHUT CTYACHTOB C IEISAMHM U 3a/ladaMH MpernofaBacMol NUCUUIUIMHBI, OMpEeNsieT ee
MECTO B 00pa30BaTEIbHOMN porpaMme, 0003HAYAET MEKIUCIIUILTHHAPHBIE CBSI3H;

YTOUYHSICT HAMONHEHHWE JICKIMH W TUIAHBI TMPAKTUYCCKUX (CEMUHAPCKHX, JIA00PATOPHBIX)
3aHATHA B COOTBETCTBHH C pabodeil mporpamMmoil JUCIMIUIMHBL, ¢ Y9€TOM KOHTHHICHTA W YPOBHS
MTOJATOTOBKH CTYJICHTOB;

PEKOMEH/IYeT OCHOBHYIO U JOIOJIHUTENbHYIO JHUTEpaTypy Uil YCHEIIHOTO OCBOCHUS
JUCHUILTAHBL;

JIOBOJUT JI0 CBEJICHUS CTYJCHTOB CUCTEMY OLICHKH 3HAHHIA.

2. PexoMeHaanuu 1o moJAroTOBKE U MPENOJaBaHUIO TUCITUILTAHBI

2.1. PexomeH1a1iuu mo moArOTOBKE U MPOBEACHUIO JTEKIIUH:

2.1.1. Lenp nexkuuu - oOpraHu3anysl ILEJCHANPABICHHOW I103HABATEIbHON JESATEIBHOCTH
CTYJICHTOB TIO OBJQJCHUIO TIPOTPAMMHBIM MaTepUAIOM Y4eOHOW aucuuIUIMHBL. [Ipu  3TOM
JEKIIMOHHBII MaTepuan pPEeKOMEHAYeTCs TOCTOSHHO aKTyallu3upoBaTh (BHOCHUTH 3aMEUyaHWHs,
JIOTIOJTHEHHS, TIOSICHEHUS U T.J1.).

2.1.2. K TUOWYHBIM CTPYKTYpHBIM 3JIEMEHTAM JIEKIIMA OTHOCSTCA: BCTYIUICHHE, OCHOBHAas
4acThb, 3aK/II0UYeHHE. B Hauane nekuuu mpemnojaBaTellb Ha3bIBa€T TEMY JIEKLIMH, OCHOBHBIE BOIIPOCHI,
BBIHOCUMBIE Ha JIEKIIHIO, YKa3blBa€T OCHOBHYIO M JIOTIOJHHUTENBHYIO JHMTEpaTypy U TIJIaBbl U
naparpadsl B Hel, TJie U3N0KeH Matepual Jekuuu. [locie kaxaoro pasaena aenarTcs o0o0aronme
BBIBOJIBI M JTAIOTCS YKa3aHUS TI0 CAMOCTOSITENILHOM paboTe Ha/l MaTEPUATIOM JICKIIUH.

2.1.3 PekoMeHayeTcss MaKCUMalIbHO HCIOJIB30BaTh HATJSAHBIE MOCOOWS W TEXHUYECKHE
cpencta oOyudenus. [ns aToro pazpabatsiBatoTcs npeseHTanuu. Kaxapii cinaiin qoJmKeH couepkaTh
OCHOBHBIC TIOJIOXKEHHUS W COMPOBOXKIATHCS JIONOJHUTCILHBIMA TIPUMEpPAMH ¥ TIOSCHEHUSMU
npenojaBaTelis.

2.2. PekoMeHIaIMH 10 TTOATOTOBKE U MTPOBEICHHUIO TPAKTUICCKUX (CEMUHAPCKUX ) 3aHATHA:

2.2.1. llenp mpakTUYecKHX (CEMHUHAPCKUX) 3aHATHN - MPEIOCTABICHUE BO3MOXXHOCTEH IS
yIIyOJIeHHOTO UW3Y4YEeHHS TEOpUH, OBJAJCHHUS TMPAKTUYECKUMU HABBIKAMH U BBIPAOOTKH
CaMOCTOSITENILHOTO TBOPUYECKOTO MBIIUIEHUS Y CTYACHTOB. Ha Kak1oM TakoM 3aHATHH 00ydJaromuecs
pEIIaoT MPAKTHYECKUE 33JaYd U JIEMOHCTPUPYIOT PE3yNbTaThl BBHIMOJIHEHHS JIOMAIIHETO 3aTaHMUs,
BBIJIAHHOTO HA MPEIBIIYIIEM 3aHITHH.

2.3. PekoMeHmanuu 1o opraHu3aiii pyKOBOJCTBA CAMOCTOSITEIbHON PaboTOM CTYIEHTOB

2.3.1. CamocrosTenbHast paboTta mnpezmnoiaraeT GOpMUPOBAHUE U YCBOEHUE TEOPETUYECKOTO
Marepuajga Ha 0a3e H3Y4YCHHS H CHCTEMaTHU3allid MaTepHUalioB YYeOHUKOB, OQHUIIMATBHBIX
roCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MaTE€PHAJIOB C HCIOJIb30BAHHEM
MH(OPMALIMOHHO-TTOUCKOBBIX CUCTEM, KOMITbIOTEpHOI ceTn HTepHeT.

2.3.2. B xoze pyKOBOJCTBa CAaMOCTOSITENIbHON paboTO#l CTyAEHTOB MpenoaBareib IpuoOIaeT
UX K HAyYHOMY TBOPYECTBY, IOUCKY U PEIICHUIO aKTyaJIbHBIX COBPEMEHHBIX POOIIEM.



2.4. PexoMeHIa1Iuu 1O TIOJITOTOBKE U MPOBEACHUIO Ta00OPATOPHBIX paboT:

2.4.1. JlabopaTtopHast (mpakTHueckas) paboTa - 3TO TaKOW METOJ] OOYyYeHWHs, IpH KOTOPOM
oOyuJaromuecs: oJi pyKOBOJICTBOM IPENOAaBaTeNs U MO 3apaHee HAMEUEHHOMY IUIaHy MPOJIENbIBAIOT
OTIBITHI MJTU BBITIOJHSIOT ONPE/ICIICHHBIC NMPAKTHYECKUE 3a/IaHUs M B MPOIECCE WX BOCIPUHUMAIOT U
OCMBICJIBAIOT HOBBIM y4eOHBIH MaTepHal.

2.4.2. llepen BBIMOTHEHUEM KaXXI0H pabOTHI TPEANIECTBYET IPOBEPKA TOTOBHOCTHU K
nabopaTopHoit padoTe (cMm. 1m.2.4.1.), KOTopasi MPOBOAUTCS MPETOIaBaATEIIEM.

[IpenogaBaTens OIEHUBAET YPOBEHb MOJATOTOBKM CTYJIEHTOB IO CIEAYIOUIUM KIIOYEBBIM
KPUTEPUSIM:

- TIOJrOTOBKAa OTBETOB Ha KOHTPOJBbHBIC BOIPOCHI JAJSi MPOBEPKU TEOPETUUYECCKUX 3HAHHM,
YMEHHI U HABBIKOB JI0 BBITTOJIHEHUS PA0OTHI (KOHTPOJIBHBIC BOIIPOCHI MIPHIIATAIOTC ),

- CaMOCTOSITENIbHOE HW3YyYEeHHE METOAMYECKHX YKa3aHW IO MPOBEACHUIO KOHKPETHOM
nabopaTopHOM pabOTHI;

- MOJATOTOBKA ()OPMBI OTUETA;

JlormyckaeTcs Takke BBeJIEHHE APYTUX BOIIPOCOB:

- COCTaBJICHUE CTPYKTYPHOU CXeMbl U3MEPEHHIA;

- U300pakeHUE MPEANoIaraeéMoro xo/ia KpuBbIX, KOTOpbIe OyAyT CHUMAThCs B paboTe,. ...

[Io wrToram mpoBepKH TpeNnoAaBaTelb MPUHUMAET pEIIeHHEe O JOMyCKe CTyJIeHTa K
BEITIOTHEHUIO JTA0OpaTOpHOM pabOThl W TPOBOAWT JUIsI CTYACHTOB HWHCTPYKTaX 10 TEXHUKE
6e3omacHocTH (TIpu HEOOXOTUMOCTH).

2.4.3. IlpoBenenue maboOpaTopHBIX pPaOOT BKIIOUAET B CEOS CIEAYIONIME METOJIUYECKHE
MTPUEMBI:

- IOCTAHOBKY TEMbI 3aHATUHN U OIpe/eTIeHHEe 3a/1a4 JJaOopaTOPHO-IIPAKTHYECKON padboThI;

- OmIpeJeNieHrne MopsaKa 1a00paTOpHO-MPAKTUUECKON PabOThI MIIM OTJIEIbHBIX €€ ATAIOB;

- HEMOCPEACTBEHHOE BBIMOJIHEHUE JIaDOpAaTOPHO-MIPAKTHUECKONH pabOoThl yYalUMHUCS H
KOHTPOJIb MPENOABATENS 32 XO/IOM 3aHATHI U COOTIOCHIEM TeXHUKH 0€30MacHOCTH;

- IOJIBEJICHHE HUTOTOB JIAOOPATOPHO-IPAKTUUECKOH paboThl U (hopMynupoBaHHE OCHOBHBIX
BBIBOJIOB.

2.44. [llpenogaBaTenb MPOBEPsET PE3yJNbTaThl BHIMOJHEHUS J1aOOpaTOpHOW pabdoTHI,
oQOpMIIEHHOI ydamuMucs B BUAE OT4eTa, ¢GopMa M COAEpKAHHE KOTOPOTO OIpPEeAesoTCs
COOTBETCTBYIOIIMMHU PEKOMEHIAITUSMU, IIPUBEICHHBIMHU B JTAOOPATOPHOM MPAKTUKYME JTUCIUTIIHHEI.

2.4.5. OueHkH 3a BBITIOJIHEHHE J1a0OpPaTOPHON pPabOTHI SBISIFOTCSA TOKA3aTeNsIMHU TEKYIICH
yCIEeBAaeMOCTH YYaIlIUXCs M0 y4eOHON AUCIIUIIIINHE

2.5. PexoMeHIa1iuu MO OCYIIECTBICHUIO KOHTPOJIS 3HAHUN 00ydaeMbIX

2.5.1. Tlo muctumiuvHe AEWCTBYET OalIbHO-PEHTHHIOBas CHCTEMa, KOTOpas BKIIIOYAeT
TEKYIIU KOHTPOJb YCINEBAEMOCTH M TPOMEXYTOUHYIO AaTTeCTallMi0 [0 HWTOraM OCBOCHUS
JUCTIATUTAHBI

2.5.2. [lo pucUMIUIMHE TPEAYCMOTPEHBI CIEAYIONINE BHIBI aTTECTAMU: TEKYIIUH KOHTPOIIb,
pyOeKHBIN KOHTPOJIb U TIPOMEKYTOUHAS aTTECTaITHS.

2.5.3. Texkyuuii KOHTPOJIb MOAPA3YMEBAET MPOBEPKY FOTOBHOCTH CTYJIEHTOB K JIEKIIMOHHBIM,
CEMUHAPCKUM M MPAKTUYECKUM 3aHATHUAM, MOTYT OBbITh HCHOJH30BaHBl PA3UYHbIE MPOBEPOUYHBIC
3a/laHusl.

2.5.4. [IpoxoxaeHne KOHTPOJIbHBIX PyOekel Mo UTOraM OCBOSHHS AUCHUUILIMHBI TPOBOAUTCS B
CEpeMHE U KOHLIE CEMECTPA.

2.5.5. Drtan mpoMEeXyTOYHOH aTTecTallii MO HWTOraM OCBOCHHUS JUCHUILUIUHBI B LIEJIOM
[0/Ipa3yMeBaeT NPUEM 3K3aMEHa U CAMOCTOATEIbHYIO ITOATOTOBKY K HEMY.



2.5.6. Tembl KypcOBOro NpOEKTa BBIJAET NpenojaBarenb. KypcoBOH NHPOEKT BBINOIHSIETCA
CTYyJICHTaMHM CaMOCTOSITEJIbHO M IIPENOJaBareilb IPUHUMAET CAady KypCOBOIO IIPOEKTa B KOHIIE
cemecTpa.

ABTOp(BI):
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