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AHHOTANMA

Kypc «MMmmynbcHas sHepreTuka, >JIEKTPOHHKA, IIa3MEHHBIE MUHYM» SABISETCA MEXIAUCLMILUIMHAPHBIM, U
Oo0BeIMHSIET 3HAHUS U3 PA3IMYHBIX oOnacTeil (pM3MKM, NpeAHa3Ha4eH Ul U3Y4YeHUs CTyJeHTaMH l-ro Kypca
Maructparypsl MOTU, obyuatonuxcst no Hanpasienuto noarotoBku 03.04.01 «IlpuknagHeie Mmaremaruka u
¢uznka» B Odusrex-mkone OU3NKK U UcciieoBaHui M. Jlannay.

B pamkax Kypca cTyaeHThl OyIyT U3y4aTb OCHOBBI HAHOCEKYHIHON UMITYJIbCHOW SHEPIeTUKU U JIEKTPOHUKH,
(GU3UKM TUIOTHOM BBICOKOTEMIIEPATYpPHOM IUIa3Mbl W HMHEPLHUAIBHOTO YIPABIIEMOrO CHHTE3a, METO.bI
JUArHOCTUKH TAKOH IIJIa3MBbl, a TAKXKE METOMBI U3MEPEHHUS] HAHOCEKYHIHBIX UMITYJIbCOB METaaMIIEPHBIX TOKOB
U BBICOKMX HampspkeHuH. CTyIeHT, M3y4alouuid Kypc, IODKEH C OJHOM CTOpPOHBI, OBJAAeTh OOIINM
MOHATHIHBIM aIlllapaToM, a ¢ IPyroil CTOPOHBI, TOJDKEH HAyYHTHCS NMPUMEHATh TEOPETUUYECKHE 3HAHMS MPHU
[IOCTAHOBKE U IIPOBEIECHUH SKCIEPUMEHTAJIbHBIX UCCIIEOBAHUM U aHAJIM3€ TIOIYYEHHBIX JaHHbBIX.

1. lean u 3apa4un

Henp AucoMnInHbI

OCBOCHHE CTyAEHTaMu (yHIAMEHTAIbHBIX 3HAHUM B 00JaCTM HAHOCEKYHIHOM WMITYJIBCHOM
SHEPreTUKU W DJICKTPOHHUKH, (PU3MKH IUIOTHOW BBICOKOTEMIIEPATypHOW IUIa3Mbl M HHEPLHMAIBLHOTO
ylpasisieMoro cuHre3a. OCHOBHOM aKLEHT clejlaH Ha M3JI0KEHHE OCHOBHBIX IIOJIOKEHMH 3TOro
HaNpaBJICHUSI HayKH M TEPCIEKTUBBI €€ NMPUMEHEHUS B HAayKe W MPAaKTUKE. AKTYyallbHOCTb JAHHOTO
Kypca oOmpeaensercss ObICTPbIM pPa3BUTHEM COBPEMEHHBIX JSHEPreTHMYECKHX TEXHOJIOTHH, UuX
HCIOJIb30BaHUEM B Pa3IMYHBIX 00JacTAX HAYKH U TEXHUKH. BBeJeHNe JaHHOTO Kypca CBSI3aHO TAKXKe C
OCTpPOil HEOOXOAMMOCTBIO B TOATOTOBKE JUIS BBICHIEH IIKOJBI, HAy4HBIX YUPEXKICHUH WU
MPOMBIIIICHHOCTH BBICOKOKBAJIU(UIMPOBAHHBIX CIELUATHCTOB B 00JIACTH UMITYJbCHON SHEPreTUKU U
ANEKTPOHUKH, (PU3UKH IUIOTHON BBICOKOTEMIIEPATyPHOH IIJIa3MBl.

3anauu QUCHUTNIHHBI
(dopmupoBaHue 6a30BBIX 3HAHUI B 00aCTH HAHOCEKYH/IHOIN MMITYJIbCHOM SHEPIreTHKH U SJIEKTPOHHKH,
(GU3UKM IUIOTHOM BBICOKOTEMIIEPATypHOH TIUIa3Mbl M HHEPUUAIBHOTO YIPABISEMOTO CHHTE3a,
HHTETpHUpPYIOLIeH 00MePU3NIECKYI0 U 00IIETEOPETHYECKYIO MOJITOTOBKY (PH3UKOB M 00ECTIeUHBaIOIEH
TEXHOJIOTUIECKNE OCHOBBI COBPEMEHHBIX HHHOBAIIMOHHBIX c(hep AeSTeIbHOCTH;
oOyueHHe CTYACHTOB NPUHLOUIAM pPa0OTHI, CO3MAHHMS W HCIOIB30BaHMS HOBEHINMX HMMITYIbCHBIX
ANEKTPOPU3NIECKIX YCTPOUCTB BBISIBICHUE OCOOCHHOCTEH MX (DYHKIIMOHAIBHBIX XapaKTEPHCTHK;
(opMHUpOBaHUE TOAXOMOB K BBIOJIHEHHIO HCCICIOBAaHHN CTYACHTaMH B OOJACTH DJICKTPOQHU3UKH,
ONTHUKU KOTEPEHTHOTO HW3JIyuYeHUs,, (PU3MKH IUIOTHOW BBICOKOTEMIIEPATypHOH IUIa3Mbl B pPaMKax
BBITTOJTHEHUS palboT B 1a00paTopusix 0a30BBIX MPEATIPUSTHIA.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-3.1 Ilonumaer npuHOUNBI pPabOThl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOIYJII0)

B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYatOINecst JOJDKHBI

3HATh:
- OCHOBHBIC KOHIICTILIUH, 3aKOHBI M TPHHIUIIBI, TIPUMEHSIEMbIC NPH H3YYECHHH COBPEMEHHON (DU3UKU
TUIa3MBI;
- OCHOBHBIC TEOPETUYECKHE U OJKCIICPUMEHTAIBHBIE METOIbl, HCIOIb3yeMble TIPH W3YYCHUH
OBICTPOIPOTEKAIOIINX UMITYJIbCHBIX TPOIIECCOB;
- OCHOBHBIC PE3yNBTaThl OTKPBITHH M UCCICIOBAHHUMN, OTPEACTUBIIUX ITyTH Pa3BUTHS IEKTPOPHU3UKH,
(U3KKH TUIa3MBI.



YMETb:
- IPOBOJUTH CAMOCTOSTENBHO U B KOJUIEKTUBE SKCIIEPUMEHTAIIBHBIE HIIM TEOPETUUECKUE UCCIIEA0BAHNSA
10 (U3MKE IIIA3MBl, YIIPABISEMbIX TEPMOSICPHBIX PEaKIHiA;
- YMETb MOJy4yaTh HAWIy4lINe 3HAUYCHHs] M3MEPSIEMbIX BEJIHMYMH M MPABWIBHO OLICHWBATh CTETNIEHb WX
JIOCTOBEPHOCTB;
- aHAIM3UPOBATh U 0000LIATH PE3yABTAThl IKCIIEPUMEHTAIBHBIX HCCIIeIOBAHUH;
- BUZIETh U OLICHUBATh OCHOBHBIE IIPOOJIEMbI ¥ CTABUTH HOBBIC 33/1a4H.
BJIAJIETh:
- METOJMKOM IKCIIEPUMEHTAILHON pab0Thl C COBPEMEHHBIMH CHIIBHOTOUHBIMH yYCKOPHUTEIISIMH;
- KYJIETYpOU MTPOBEIEHUS MOJENIBHBIX PAaCUETOB;
- OCHOBHBIMH HaBBIKAMU TPEJICTABICHHUS CBOUX PE3YJIbTAaTOB HA CEMUHAPAX, KOHPEPEHLIUAX;
- HaBbIKAMH OCBOEHUS O0JBIIOro o0bemMa nHpopMaLny, BKIodast paboTy ¢ Hay4HOH JIUTEPaTypo;
- OCHOBHBIMM HaBbIKAMU HallMCAHUs HAay4YHbBIX CTaTeH.

4. Conep:xkanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHSATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OCHOBBI TEOPUH IEKTPUUECKUX ILIETICH. 3 3
) Ilepenaua u TpaHcdoOpMaIys MOIIHBIX 3 3
ANIEKTPUUYECKUX UMIYIIbCOB B IMHHAX.
3 Mertonsl hopMUpOBaHHS HAHOCEKYHIHBIX 4 4
HMITYJIbCOB TOKA M HAIPSDKEHHUS.
4 Mertonbt _ YMHOXEHHA UMITYJIbCOB 3 3
HaTpsOKEHUH.
5 HUmnynbcHple TpoLEcChl M MMITYJIbCHBIE 3 3
reHepaTopbl TOKA U HATPSHKEHHUS.
TpaHCHOPTUPOBKA TOKOB METaaMIIepHOTO
6 YPOBHS 1O  MarHUTOM30JIMPOBAHHBIM 4 4
BaKyyMHBIM TPAHCIOPTUPYIOLUIUM
muausim (MUBTID).
Metonel  u3MepeHHs HAHOCEKYHIHBIX
7 MOIIIHBIX HMMITYJIECOB TOKa u 3 3
HaNPSKCHHUS.
I'enepanus IJIOTHOU
] BHCOKOTeMnepvaTyp—Hoﬁ WwiasMel A 3 3
MHEpIHATbHBIN yTnpaBJsie-MbIi
tepmosinepusblil cuates3 (YTC).
9 WNHeprmanbHbI JIa3epHBINA 4 4
TEPMOSIEPHBINA CUHTE3.
NuepunanbHblii  TEPMOSIACPHBIA CHHTE3
10 |ma  ocHoOBe OBICTPBIX  Z-TIMHYEH 3 3
(TIa3MeHHBIX JTaifHEPOB).
1 OCHOBHBIE TPHUHLHUIBI JUATHOCTUKHA B 3 3
(u3MKe TIIa3MBI.
12 |[IpueMHHKU CBETOBOTO M3ITyUYECHHS. 4 4
13 |Metonsl TeHeBol doTorpaduu. 3 3
14 |Metonsl TeHeBol doTorpaduu. 3 3
15  |PeHTreHoBcKu€ QUArHOCTUKU. 4 4




16 PentreHoBckoe M KOPILYCKYJISIpHOE 3 3
U3ITy4YeHHE TMHYA.

17 U3mepeHne MOTOKOB PEHTIEHOBCKOTO 3 3
U3JIyYEeHHUS.
Maremarudeckoe MOJIEJIUPOBaHUE

18 |B3pbIBA OAMHOYHBIX MPOBOJIOYEK H 4 4
MHOTOITPOBOJIOYHBIX COOPOK.

Hroro yacos 60 60

[TonroToBka K 3K3aMeHy 60 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBaHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. OCHOBBI TEOPHH IEKTPHUUECKUX LICHEH.

KBazucrarnueckue 1 BOJTHOBBIE 3J€KTPOMArHuTHbIe monst. CocpeoTOUeHHbIE JIMHEHHBIE SIIEMEHTHI
ANEKTPUYECKUX 1eneid. MeTonbl onucaHus MPpoLeCCOB B ANEKTpUUecKuXx 1ensax. [lepegaya curuanos
TUHEHHBIMU LeisIMU. [lepexomHble mpoIecChl B LETsX.

2. Ilepenava u TpaHc(hOpPMAILHS MOILIHBIX MEKTPUIECKUX UMITYJIbCOB B JIMHUSAX.

[lepenava sneprun B umnynscHoi (opme. KabGenbubie nuaun. Tenerpadubie ypaBHenus. Jlunun c
Harpy3koil.  TpanchopMmupoBaHHME  HMMITYIBCOB  HEOAHOPOAHBIMH  JUHMAMH.  MarHurtHas
CaMOM3OJISIUS BAKYYMHBIX JINHUH.

3. MCTO,Z[BI (bOpMI/IpOBaHI/IH HAHOCCKYH/IHBIX UMITYJIbCOB TOKA U HAIIPSIPKCHUS.

Pa3p$1;[ €MKOCTHEIX Haxonurteneh. Vcronab3oBanue HWHAYKTHUBHBIX HAKOIIUTCIICH. q)OpMI/IpOBaHI/IH
HAaHOCCKYHAHBIX UMITYJIbCOB C IIOMOLIbIO JJIMHHBIX JIMHUMN.

4. MeTtoapl yMHOKEHUS UMITYJIECOB HAMIPSKESHHI.

YMHOKEHUE HAIpsDKEHUsT B TeHeparopax C COCPEJOTOYCHHBIMH JJIEMEHTAMU. YMHOMKEHHE
HaNpsDKCHUS B TeHEpaTopax ¢ JIMHUSAMHU. IMIynbcHbIEe TpaHC(OpMAaTOpPHI.

5. HMHy.]IBCHLIe MpOUCCChl U UMITYJIbCHBIC TCHCPATOPHI TOKA U HATIPSAKCHUA.

HmmynbcHast SHEpreTUKa M CHIIBHOTOYHAS 3JIeKTpoHHKa. OOIIMe MPUHIMIBI TOCTPOSHHS MOITHBIX
UMIyIbCHBIX TeHepartopoB. Z (SANDIA National Laboratories, USA); Anrapa-5-1 (TPUHUTH,
Tpouuk); [UT-12 (MC3 CO PAH, Tomck); PTS (Kurait); C-300 (KypuatoBckuii mHCTHTYT); Sphinx
machine (Centre d"Etudes de Gramat, Gramat, France). Hakonurenu sneprum.

6. TpaHcHOpTUpOBKa TOKOB METaaMIIEPHOTO YPOBHS 110 MarHMTOM3OJIMPOBAHHBIM BAaKyyMHBIM
Tpancnoptupyomum duausm (MUBTID).

NMnynbcHBIN 3NEeKTpUYEeCcKUit TpoOoii B Bakyyme. B3pbiBHas alekTpoHHAst sMuccHs. McenenoBanus
COCTOSIHUSI TOKOHECYIIMX D3JEMEHTOB, IO KOTOPBIM TOK TE€HEparopa MEraaMmIepHOrO YpPOBHS
TPaHCIIOPTUPYETCS HA HArPY3KYy.

7. Metonbl N3MEPCHU HAHOCCKYHAHBIX MOIIHBIX UMITYJIBCOB TOKA U HAIIPSKCHU.




Oco0eHHOCTH TOKOBBIX M3MEPEHHI Ha CHIIBHOTOUHBIX MamMHax. KoakcuanbHbli myHT. M3Mepenus
TOKa MarHUTHeIMM 30HAamu. [losic Porosckoro ¢ unHTerpupyromen nenoukou. ITosc Porosckoro c
OOpaTHBIM BHUTKOM. VI3MepeHHe HMITyJIbCHOTO HANpsDKCHMS: PE3UCTUBHBIN NEITUTENb; €MKOCTHOMN
JIEJIATENh; KOMIIEHCUPOBAHHBIN IEIUTENb.

8. Tenepanus IJIOTHOM BBICOKOTEMIIEPATYP-HOM TIJIa3Mbl M HMHEPLUUAIBHBIA  yIpPaBIIse-MbIA
tepmosiaepubiit cuares (YTC).

Kpurepuit Jloycona. YTC ¢ wuHepuuoHHbIM yaepkanueMm. Kpurepuil 3aXuraHusi MUIICHH B
WHEPLUUOHHBIX CHUCTEMaX.

9. NHepnualbHbIH JTa3epHBIM TEPMOSAEPHBIN CUHTES.

dusznueckre NpoOIeMbl JIA3EPHOTO TEPMOSJICPHOTO CHHTE3a: MOTIONIEHHE U PACCESTHUE MOIIHOTO
JIA3EPHOTO M3IyUYeHHUsI MIa3MOH, TIEpEHOC SHEPTHH W3 30HBI MOTIONICHHS Ha MOBEPXHOCTHh TBEPIOU
MUIIICHH, PEXKUMBI CXKaTHUs W HArpeBaHUs TEPMOAIACPHOrO TOILIMBA. [IpAMON M HEMpsAMOW CrOCOObI
saxuranust mumenn. Uckpa (POALI-BHUMD®), NIF (Lawrence Livermore National Laboratory,
Livermore, California, USA).

Cemecrtp: 2 (Becennuit)
10. MuepunanbHbIi TEPMOSIIEPHBIN CHHTE3 HA OCHOBE OBICTPBIX Z-IMHYEH (TIa3MEHHBIX JIaifHEPOB).

Z-nvuHYa — JpaiBep Uil HMHEPUMAIBHOIO TEPMOSIEPHOro cuHTe3a. Xoibpaym. IIpoekt
JUHAMUYECKOTO Xonbpayma. KoHmenumus peanu3anuyd 4YacTOTHOTO Z-IMHYA HUMIIYJIBCHOTO
TEPMOSIIEPHOIO PEAKTOPA AJIsl FHEPIETUUECKUX CUCTEM.

11. OcHOBHBIEC IPUHITUTIBI TUATHOCTHKYU B (PU3HKE M1a3MBbI.

AHanu3 NpoIeccoB, MPOUCXOMAIIMX B IUIa3Me, NPU HM3YUYEHHHM KOTOPBIX MOXKHO OIPEAEISTH ee
napaMeTpsl (Temreparypy W KOHUEHTPALMIO €€ MOJCHCTEM — HEHTpaloB, 3JIEKTPOHOB M HMOHOB
pas3Iu4HOro 3apsaa. BeeneHHas B BEIIECTBO 3HEPIHS; IPOCTPAHCTBEHHO-BPEMEHHAs KapTHHA 00IINX
U3MeHeHni (opMbl IIa3MbBl B IpoLECCE €€ CYLIECTBOBAaHHMS M pacmana; pacrpelecsicHue B
MPOCTPAHCTBE U BO BPEMEHU IIOJICH, OKPYKAIOIINX U1a3MYy; U3JIyYCHUIO B PA3INYHBIX CIIEKTPAIbHBIX
JMana3oHax; MpPOLECCOB MPOXOXKACHUS, OCIA0ICHHUS U PacCesHUs M3YyUYCHHs IUIa3MOM; aHaIM30M
YaCTHII, BBUICTAIOUIMX U3 IJIa3Mbl, TaK M B3aUMOJICHCTBUE AJIEKTPOHHBIX, HOHHBIX M MOJIEKYISIPHBIX
ITy4YKOB C IJIa3MOM.

12. IIpueMHHKU CBETOBOTO U3IIyUYCHUSI.

NzbuparensHOCTh U ObIcTpoaeiicTBue. Llymbl u aykryanuu. TemoBoit mym Jl>koncona.J[po6oBoit
mym. Lymer nugpoBoit 3anucu. POTOIMUCCHOHHBIE TPHEMHUKH H3ITydeHUs1. DOTOyMHOXKUTEIH.
MHorogoTtoHHass (QOTOAIEKTPOHHAS OMHCCHUS MeTauioB. Bakuble cBoiicTBa (dorodrddekra.
KBaHTOBBIII BBIXOH (DOTOKATONMOB B Pa3IMUHBIX CIEKTPaJbHBIX auana3zoHax. [loporosas
qyBCTBUTEIILHOCTh (DOTOYMHOXKHUTEISl. DJISKTPOHHO-ONTHUYECKHH NpeoOpazoBarenb. Perucrpanus
UCCIIeyeMbIX TIPOLIECCOB B KaJPOBOM, MHOTOKAPOBOM M XPOHOTPA(UIECKOM PEIKUME.

13. Metonb! TeHeBo# poTorpaduu.

OCHOBHBIEC NIPUHLHUITBI MOTyYeHUs] UHTEpPEepeHIHOHHOr0 n300pakenus. [lokazarens mpenomiieHus
JNIEKTPOHHOW W HEWTpanbHOW  KommoHeHT  1uia3mel.MHTepdepomerp  Maxa-llenaepa;
Unrepdepomerp casura. Abenuszanus B ciyyae LWIMHAPUYECKHX 00BeKTOB. Ilpumepsl aHaimnza
UHTEp(EPEHIIMOHHBIX M300pa’KeHnH, NONMyYeHHbIX Ha pa3IMYHBIX ycTaHoBKax. MHTepdepomeTp c
¢doTroanekTpuueckoil peructpanuei. YyBcTBUTEIBHOCTh HHTEP(HEPEHIMOHHOTO METO/IA.

14. Metons! TeHeBO# ¢oTorpaduu.



TunnuHast cxemMa TEHEBOTO ONTHYECKOTO 30HIMPOBAHMA. MeXaHW3Mbl MOSBIEHHS TEHM Ha
¢dororpaduax npu 30HIMPOBAHUM IJIA3MEHHBIX OOBEKTOB: “OTCEUKa” 30HAMPYIOLIETO U3JIYUYCHUS B
wiasMe; oOpaTHOE TOPMO3HOE MOIVIOIICHHE 30HAMPYIOIIEro H3Iy4eHHs B IUIa3Me; pedpakius
30HAMPYIOLIETO Iy4YKa B 00JaCTAX C rpaJeHTaMH KOHIICHTPALKU 3JIEKTPOHOB Tu1a3Mbl. Pe3oHancHas
unreppepomerpus. Ilpumepsl aHamm3a TEHEBBIX H300paKEHMH, MOITYYEHHBIX HA PA3IUYHBIX
ycraHoBkax. Illmupen — wertox. KomrmuiekcHbI aHanmm3 HMHTEPQEPEHIMOHHBIX, TEHEBBIX H
HUITMPEH-U300paKeHUH;  OIEHKM [apaMeTpoB  BEIIECTBa B  pa3psAHOM  KaHaie.BiumsHue
JUINTEJILHOCTH JIa3epHOT0 UMITYJIbCa Ha Pa3pelieHUe MOTyUYeHHBIX N300paKeHUH.

15. PeHTreHOBCKHE TUArHOCTHKH.

BsaumoneiicTBie PEHTICHOBCKOIO H3JIydeHUs C BeulecTBoM. DOpMHpOBaHHE PEHTIEHOBCKHX
nzobpaxenunit. Kamepa-o0ckypa.KoHcTpykiys mieneBoii KaMepbl CO CTYNEHYAThIM OclabuTeleM.
Cxema JTUHEUHON Bparr-OpeneneBckoil JINH3BL. Kouncrpyxkuus NPEIOMIISIONICH
KallMJIISIPHO-TY3bIPHKOBOM JTMH3BL. PEHTTeHOBCKAsI CIEKTPOCKOIHUS. PEHTIeHOBCKUE CrieKTporpadsbl.
Croekrporpad C BBIIYKIBIM KpUcTauloM. Llunuuapuueckuit (okycupyrommii  cnexTporpad.
Omnpenenenne mapamMeTpoB IUIa3Mbl MO cliekTpaM. CxeMa pEeruCTpaluH CIEKTPOB C BPEMEHHBIM
paspeiieHreM. PeHTreHOBCKOE 30HIMPOBAHHME BELIECTBA: PEHTICHOBCKUE TPYOKH, CHHXPOTPOHHOE
nsnydyenue, (GOPMUPOBAHUE PEHTTCHOBCKOTO MCTOYHHKA MPU OOyUYEHHUH JIa3ePOM MUIIECHH, X-TTHHY.
CxeMbl peHTIeHOBCKOH paauorpaduu. Meroz (pa3oBoro KoHTpacra.

16. PEHTTeHOBCKOE M KOPIYCKYJIIPHOE H3JIy4eHHE MTUHYA.

CUMHTWUIALIMOHHBIE  KOHBEPTOPHl T'aMMa-HEUTPOHHBIX  HM300pakeHWd. CHUHTWUISIUOHHBIC
NeTeKTopsl. IIpuMeHeHne CHIMHTIIIISTOPOB AJIsl PETUCTPALIUU MITKOIO PEHTT€HOBCKOTO U3JIy4EHUs.

17. I3Mepenue MOoTOKOB PEHTT€HOBCKOTO U3TyUEHHSI.

I'enepauus peHTreHOBCKOrO M3ilyueHHs. BakyyMmHble peHTreHoBcKue Auoabl. IlomynpoBogHUKOBBIE
JETEKTOpPBl. 3aBUCUMOCTb TOKa ()OTO3MHUCCHHM OTKPBITOTO BaKyyMHOTO JMOAa OT TEMIIEpaTyphl
IU1a3Mbl MCTOYHMKA u3nydeHus. OrpaHudeHue Toka auona. [lpumepsl aHamusa u3MepeHUi
PEHTIEHOBCKOTO M3ITyYEHUs Ha pa3InYHbIX ycTaHOBKax. [IIyMel.

18. Maremarnyeckoe MOICITUPOBAHNE B3pbIBA OAWHOYHBIX IIPOBOJIOYEK W MHOTOIPOBOJIOYHBIX
cOOpOK.

MI]l mMonmenupoBaHWE IUIa3MEHHBIX TNHUHYEH B OJHO-, JBYX W TPEXMEPHBIX NPUOIIKECHUSIX.
MonenupoBaHue pacrajga MeTacTabMILHOTO cOCTOsTHUS Al TpoBONOUKM TIpu ee B3pbiBe. Pa3BuTHe
HEYyCTOMYMBOCTEHN B MUHYAX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
1. UmnynbcHast sHepreTrKa U anektponuka [ Tekcr], [monorpadus]/T. A. Mecs, -M, Hayka, 2004
2. lopsiuas mna3ma u ynpasinsiembiid syrepHbiil cuntes [Texer]/C. FO. JIykpsiHoB, -M., Hayxka, 1975
3. luarnoctuka motHoi mnasmel [Texct]/H. I bacos [u ap.], -M., Hayka, 1989

JlononHuTenbHas TUTEpaTypa
1. SlnepHblii CHHTE3 C MHEPLIMOHHBIM YEpKaHHEM : COBPEMEHHOE COCTOSIHUE M NEPCIIEKTUBBI JUIS
suepretuku [Texct]/M. M. backo [u ap.] , -M., @usmarmut, 2005
2. Nuarnocruka miasmsl [ Texct], moHorpadus/non pen. P. Xanncroyna, C. Jleonapaa , -M., Mup,
1967



3. JIazepHble MeTOBI UccIienoBanus Tu1a3Mebl [ Tekcet], [MoHorpadus]/A. H. 3aiinens, I. B. OctpoBckas
, -JI., Hayka, 1977

1. I"A.Mecsn, N.B.Ilerens. BBeneHne B HAHOCEKYHIHYIO UMITYJIIBCHYIO SHEPTETUKY U JIEKTPOHUKY.
M.: ®UAH, 2009.

3. Penrrenosckue nyuu. [lon pen. M.A.bnoxuna. U3-Bo MHOCTpanHas nuteparypa, Mocksa, 1960.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://lebedev.ru — nopran PenepanbHOrO TOCYIapCTBEHHOTO OIOIKETHOTO YUPEKACHUS HAYKH
dusnueckoro nactutyta uM. [1.H.JIeGenesa Poccuiickoii akajgemun HayK.

http://www.edu.ru — denepanbublii mopran «Poccuiickoe o6pazoBaHue».
http://benran.ru —6uOMMOTEKA IO €CTECTBEHHBIM HaykaMm Poccuiickoll akaJieMHUH HayK.
http://www.i-exam.ru — enuHbIid IopTan MHTEpHET-TecTHpOoBaHus B chepe oOpaszoBaHusl.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nek1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIHBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALIUIO
MpEe3EeHTalMN. TOKyMEHTOB. THUITOBas KOMIUIEKTALUS JOJKHA BKIIFOYATh: MYJITHMEIUIHBINA TPOEKTOP U
[IEPCOHAJIbHBIN KOMIIbIOTEP, OCHALLCHHBII COBPEMEHHBIMU IIPOTrpaMMaMHU JUIsl [IPE3CHTALUH.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YyabTaTC HU3YUCHUA AUCHUIUIMHBI CTYACHT HOJUKCH 3HATb OCHOBHBLIC OIPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, NpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYTOUHOH aTTeCTalnu.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHUsI OTICNbHBIX TEM, BOIPOCOB, CJIEAYEeT OOpamiarbcs 3a KOHCYIbTALMAMHU
MIpenoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAECHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa anekrpopuznku

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: C.U. TkaueHko, A-p ¢u3.-Mar. HayK, JOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IMK-3.1 Tlonmmaer npuHOUNBI pPabOTHl HUCIONB3YEMOTO
00opynoBaHus (cienmanu3upOBaHHBIX MAKETOB

[TK-3 Criocoben npodeccrnoHanbHO paboTaTh ¢ MPUKITAHBIX TIPOTPAMM)

UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIELUATN3UPOBAHHBIMU TTAKETaMU TPUKIIATHBIX

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIHCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH
IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTH IOJyYEHHBIX

OKCIICPUMCHTAJIbHBIX (‘H/ICJ'IGHHBIX) PE3YJIIbTATOB

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare u3ydeHWs IUCHUIUTMHBI «VIMIyIbCHas OJHEPreTHKa, OJJICKTPOHHMKA, IUIa3MEHHBIC ITHHYM
00yJaromuiics JOKeH:

3HATH:
- OCHOBHBIC KOHIICTILIUH, 3aKOHBI M TPHHIUIIBI, TIPUMEHSIEMbIC NPH M3YYECHHH COBPEMEHHON (DU3UKU
TUIa3MBI;
- OCHOBHBIC TEOPETHUYECKHE U OKCIICPUMEHTAIBHBIE METOIbl, HCIONb3yeMble TIPH W3YYCHUH
OBICTPOIPOTEKAIOIINX UMITYJIbCHBIX TIPOIIECCOB;
- OCHOBHBIC PE3YNBTaThl OTKPBITHH M UCCIECIOBAHHUMN, OTPEICTUBIIUX ITyTH Pa3BUTHS IEKTPOPHU3UKH,
(U3MKH TUIa3MBI.
yMeThb:
- IPOBOIUTH CAMOCTOSITEIBHO U B KOJUIEKTHBE KCIICPUMEHTAIBHBIC HITH TEOPETHYSCKUE UCCIICTOBAHHS
10 (U3MKE IIIa3MBbl, YIIPABIIEMbIX TEPMOSICPHBIX PEAKIIUIA;
- YMETh MOJYYaTh HAWIYYIIUE 3HAUCHHS U3MEPSICMBIX BEJIHMYHH U MPABHIBHO OIICHUBATH CTEIICHb MX
JOCTOBEPHOCTD;
- aHAJTM3UPOBATh U 0000IIATh PE3yIbTaThl IKCIIEPUMEHTAIBHBIX UCCIICIOBAHHIA;
- BUJICTh M OLICHUBATh OCHOBHBIE IPOOJIEMBI M CTABUTH HOBBIC 33/1a4H.
BJIaJIeTh:
- METO/IMKOH IKCIIEPUMEHTAIILHON pabOThI ¢ COBPEMEHHBIMH CHIIbHOTOUHBIMU YCKOPHTEIISIMU;
- KyJIBTYpO# IPOBEICHUS MOJICTILHBIX PacYeTOB;
- OCHOBHBIMH HaBBIKAMU NPEACTABICHHS CBOMX PE3y/IbTaTOB HA CEMUHAPAX, KOH(EPCHIHSX;
- HaBBIKAMH OCBOCHHS OOJIBIIOr0 00beMa HH(POPMAIHH, BKIIIOYasi paboTy ¢ Hay9HOU JINTEpaTypoii;
- OCHOBHBIMM HaBBIKAMU HAIMCAHUS HAy4YHBIX CTATCH.

3. IlepeyeHb THNOBBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MPOBOAWUTCS YCTHBIH ONpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. Tox BakyyMHOTO pEHTI€HOBCKOIO AUOJA.

2. I'enepanys maoTHOM BHICOKOTEMIIEPATYPHOM IJIa3MBI.
3. OcHOBHBIE IPUHIUIIBI JUATHOCTUKU B (PU3HKE TIIa3MBbl.
4. Ilymbl B U3MEPUTEIbHBIX CUCTEMAX.

5. IlepexoaHsble MPOLECCH] B IMHEHHBIX LIETISX.

[IprMepbl KOHTPOJIBHBIX 33JaHUU
1. OueHnTE MOPOTOBYIO UyBCTBUTEIBHOCTD (POTOYMHOKHTEIIS.
2. Beenute popmysiel mosica Poroeckoro.




3. OueHnTe 4yBCTBUTEIBHOCTh HHTEPHEPECHIIMOHHOTO METO/IA.
4. Ouenure, 4eM OIPEIEIAETCs IOPOT YyBCTBUTEILHOCTH BAKYYMHOI'O PEHTI€HOBCKOTO JUO/A.
5. Ouenure HamTy4Iee MPOCTPAHCTBEHHOE Pa3peIlCHHE JIa3ePHBIX KaAPOBBIX U300paXKeHU.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. 3mepuTenbHBIN TPAKT B JUIMHHBIX TUHUSAX. VI3MepeHue UMITYIbCHBIX TOKOB U HANPSKEHHH.

2. Omuenute MOTOK MOMHOCTH (B BT/cM2) m3nyuenust Ha anmuHe BoiHBI 500 HM, KOTOPBIH MOXXHO
3apEeTUCTPUPOBATh BaKyyMHBIM (DOTOIIEMEHTOM C KBaHTOBBIM BbIxogoMm [1 = 500 = 5[10-2 u Tewm
ToKOM j ~ 10-15 A/cm2 B mostoce a) 100 MI'y u 6) 1 T'i. HanmeskHast peructpaiiusi CUTHajIa BO3MOXKHA,
€CIM OTHOUICHWE MOIIHOCTH curHaw/myM He Hmwke 100 (mo momnoctu). [IpokommeHTHpYHTE
[IOJIyYEHHBIN pe3yJIbTar.

burner 2.

1. Merogsl DIEKTPOHHO-ONTHYECKOW  perucrpalMd B BUAMMOM  [JHara3oHe:  KaJpoBBbIE,
xpoHorpaduueckue. JeTeKTopbl ONTHYECKOTO H3ITyYCHUSI.

2. BeiBog popmysel mosica Porosckoro.

burer 3.

1. MeTtozmbl ONTHYECKOTO 30HAMPOBAHMA IUIA3Mbl: HHTepdepomerpus. TpeOGoBaHUS K HCTOYHHKAM
MOJCBETKH; YyBCTBUTEIILHOCTh METO/a; BO3MOXKHBIE MPOOIEMBI PH BOCCTAHOBICHUU PACHpPEACICHHUS
IJIOTHOCTH.

2. Ha pucyHke mmpuBezieHa cxema KabeJIbHOTo TpaHc(hopMaropa, B KOTOPOM HCHONb3yI0TCs yeThipe 30 M
OTpe3Ka KOAKCHaJbHOTO Kabelsi ¢ MOJIMATHIIEHOM B KadecTBe nuaniekTpuka ([ = 2.25). Onpexnenure
UBBIX, €clTi Ha BXOJ TMOJAETCS MPAMOYTOJNbHBIN HUMMyNbc HampspkeHus amrumutygod UO = 100 B u
JUINTENIbHOCTBIO 20 HC, BHYTPEHHEE CONMpOoTUBIeHUE reHeparopa Rea = 12.5 Om. MoxHO 11 B 3TOM
cllyyae pacCMaTpUBaTh KaX /bl KaOesb KaK [UIMHHYIO JTMHUIO?

buner 4.

1. Cnoco6s! popmupoBanust nuHuel. Mcnonabp3yemblie ycTaHOBKU. O01acTH IPUMEHEHHS TUHYEH.

2. CUMHTWUISILMOHHBIN CUSTUUK, IPEAHAa3HAYEHHBIN I PErUCTpalid PEHTI€HOBCKOIO M3JIyYEHUS C
sHepruel kBaHTOB 6 k3B, mpexacraBmser coboit DY, Ha BXOAHOE OKHO KOTOPOTO HAHECEH CIION
aHTpalleHa, JIOMMHECLUPYIOIIEro IPHU IONaJaHUM PEHTTCHOBCKOro KaaHTa. CpenHsst MOLIHOCTh
peHtreHoBckoro u3inydeHuss W ~ 10 9 Bt. OueHuTh Bpems perucrpannu, HeoOX0quMoe A5l H3MEPEHUS
MOIIHOCTH HM3JIy4€HHs C TOYHOCTBIO 1%, ecim Kod(p@UIMEHT KOHBEPCHH IHEPTrUH PEHTI€HOBCKOIO
M3IIy9eHUS B CBETOBYIO paBeH Juisl aHTpameHa [ = 500 = 50110 2, kBaHTOBBIA BeIX0A ¢GoToKarona Y
JIIOMMHECLIEHIIUSI IIPOUCXOAUT Ha ajuHe BoiHbl [ = 412 Hm. IloBiusier nu Ha pe3yabrar yuer
TEMHOBOTO ToKa (horokaroga [ =10 14 A?

burer 5.

1. 3mepeHue MOTOKOB PEHTI€HOBCKOTO U3Ty4YEHUSI.

2. Ilmockags MoHOXpoMarHuyeckas BOJHA TaJaeT cjeBa Ha CTEKSHHBIA KBaJApaTHBIA KIWUH
(xoapuumeHT npeiaomiieHUs n, yroa [ mpu BepiumHe Maiblii). B ¢okyce cobupatomerd nun3bI f,
HaxoJsmeicss Ha pacctossHuM | > 2f oT KJIMHA, PACHONOKEH MAaJICHBKUH HEMpPO3pavHbIid JTUCK
muamerpoM d << D. Cropona knuHa h MeHpiie aumaMerpa juH3bl D. OnummuTe KapTHHY, KOTOPYIO
MOXXHO HaONIOMaTh B IJIOCKOCTH H300pakeHUs KinHA (IUQPaKIUOHHBIMH JPQPEKTaMH MOXKHO
npeHeOpeys ).

buner 6.

1. Kornermmmst UTC Ha 0cHOBE OBICTPHIX Z-TTHHYEH.

2. Ompenennre 4yBCTBUTEIBHOCTH (B caBurax (asbl) MaeadbHOr0 MHTEPPEpOMETpa ¢ MOIIHOCTHIO
curHana P B KaK70M 1uiede mpu OTOAIEKTPHUECKON PETUCTPAIMH PUEMHHKA, C TEMHOBBIM TOKOM It,
KBaHTOBBIM BBIXOZOM Y M mosioce 4acToT [Jf. UyBCTBHTEIBHOCTh HEOOXOOUMO ONPEACIUTh B TOYKAX
MaKCHMyMa, MUHUMYMa U MO0JIOBUHE HHTEHCUBHOCTH HHTEP(PEPEHINOHHON KapTHHBI.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.



Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oanya - BBICTABISETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

OreHka yIOBICTBOPUTEIBHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0ai - BBICTABISACTCS CTYACHTY, KOTOPHIH HE 3HAET OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

DOK3aMeH NpPOXOAUT B TPagUIMOHHOW ¢opme Oecenpl NpemnoaaBaTensi CO CTYIEHTOM II0 TeMe
9K3aMEHAIIMOHHOTO OmieTa. DK3aMEHAIlMOHHBIH OMIIET CONCPKUT OJMH TEOPETUYECKHUH BONPOC M3
MporpamMmbl Kypca U OJHYy 3a1ady.

JInsi TOATrOTOBKM K YCTHOMY OTBeTy oOywaromemycst orBogurcs oT 45 mo 60 muuyT. Bo Bpems
MOJATOTOBKM K OTBETY CTYIEHTY pa3pellaeTcsi MOoJb30BaThCsl CBOMMH KOHCHIeKTamu. Mcmonb3oBaHue
JIEKTPOHHBIX YCTPOUCTB (B TOM 4MCJIE CPELCTB COTOBON PaJUOCBA3H) HE JOMyCKaeTCs.

B mpouecce oTBeTa pazpemaercs Mojab30BaThCS 3apaHee MOATOTOBICHHBIM TUIAHOM OTBETA M 3apaHee
MOATOTOBICHHBIMU  WJUTIOCTpalMAMU/TpaduKaMM,  NPEACTABIEHHBIMM B OyMaXHOM  BHJIE.
Ucnonb3yemble rpaduku wid WUIIOCTpAlMM HE JOJDKHBI COAEP)KaTh dacTed TekcTa Jokiaaaa. B
mpolrecce OTBeTa 1Mo OWIIeTy SK3aMEHAaTOp MOXKET 3aJaBaTh yTOUHsoNIMe Borpocsl. [locie oTBera mo
OuseTy 3K3aMEeHaTOp BIpaBe 3a7aBaTh CTYIACHTY JIIOOBIC JOMOIHUTENBHBIE BOIPOCH! MO NPOrpamme
Kypca.

B coBokynHocTH ompoc oOydaromerocss Ha YCTHOM »SK3aMEHE HE [OJDKeH IPEBBINIATh JBYX
ACTPOHOMHMYECKHUX YacOB.



