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AHHOTANMA

Kypc «MmMmmynbcHasg sHEpreTuka, JIEKTPOHHKA, IUIA3MEHHBIE MUHYM» SABISAETCS MEXAVCHMILUIMHAPHBIM, H
Oo0BeIMHSIET 3HAHUS U3 Pa3IM4YHbIX oOnacTell GU3MKH, IperHa3sHA4YeH Ul U3y4eHHs CTyAeHTaMH 1-ro Kypca
maructparypsl MOTU, obyuatonuxcst mo Hanpasienuto noarotoBku 03.04.01 «IIpuknagnasie MaremMaTuka u
¢uznka» B Odusrex-mkone OU3NKK U UcciieoBaHui M. Jlannay.

B pamkax Kypca cTyaeHThl OyayT n3ydaTb OCHOBBI HAHOCEKYHIHOW MMITYJIbCHOM HEPIeTHKH U 3JICKTPOHUKH,
(GU3MKM IUIOTHOM BBICOKOTEMIIEPATYPHOH IIa3Mbl M WHEPIMAIBHOTO YIPABISEMOTO CHHTE3a, METOJBI
JVArHOCTUKH TAKOH IIa3Mbl, a TAK)KE METObI U3MEPEHNS] HAHOCEKYHIHBIX HMITYJIbCOB MEraaMIIEpHBIX TOKOB
U BBICOKMX HampspkeHUH. CTyIeHT, M3y4aloUMid Kypc, IODKEH C OJHOM CTOpPOHBI, OBJIAJETh OOIINM
MOHATHIHBIM alnaparoM, a ¢ APYyTroll CTOPOHBI, JOJDKEH HAYYUThCS NPUMEHSTh TEOPETHUECKHE 3HAHUS IPH
[IOCTAHOBKE U IIPOBEIECHUH SKCIEPUMEHTAJIbHBIX UCCIIEOBAHUM U aHAJIM3€ TIOIYYEHHBIX JaHHbBIX.

1. lean u 3apa4un

Henp AucoMnInHbI

OCBOCHHE CTylEHTaMH (YHIAMEHTAJIbHBIX 3HAaHMH B O0OJACTH HAHOCEKYHIHOW HMITYJIbCHON
SHEPreTUKU U SJICKTPOHMKH, (DU3UKH IIJIOTHOH BBICOKOTEMIIEPATYPHOH IUIa3Mbl U WHEPLUHUAIBHOTO
yipasisieMoro cuHre3a. OCHOBHOM akKLEHT CZellaH Ha M3JIOKEHHE OCHOBHBIX IIOJIOKEHUH 3TOro
HaNpaBJICHUS! HAYKH U HEPCHEKTHBBI €€ MPUMEHEHHs B HayKe M NPAKTUKE. AKTYaJbHOCTh JaHHOTO
Kypca ompezaensercss ObICTPbIM Ppa3BUTHEM COBPEMEHHBIX JHEPreTHYEeCKHX TEXHOJOTMH, HX
HCIOJIb30BaHUEM B PA3IMYHBIX 00NACTIX HAYKH U TEXHUKHU. BBeeHre JaHHOTO Kypca CBsI3aHO TaKXke C
OCTpPOil HEOOXOAMMOCTBIO B TOATOTOBKE JUIS BBICIIEH IIKOJBI, HAyYHBIX YUYPEXKICHUH W
MPOMBIIIICHHOCTH BBICOKOKBaJTH(PHIMPOBAHHBIX CIIELUAINCTOB B 00JACTH UMITYIbCHOM SHEPTeTUKH U
ANEKTPOHUKH, (PU3UKH IUIOTHON BBICOKOTEMIIEPATyPHOH IIJIa3MBl.

3anauu QUCHUTNIHHBI
(dopmupoBaHue 0a30BBIX 3HAHHI B 00IACTH HAHOCEKYH/IHOIM MMITYJIbCHOM SHEPreTHKH U JJIEKTPOHHKH,
(GU3UKM TJIOTHOM BBICOKOTEMIEPATYpPHOH IUIa3Mbl M WHEPIHMAIBHOTO YIPABISIEMOTO CHHTE3a,
HHTETpHUpYIOLIel 00mepHU3NIecKyIo U 00IIETEOPETUIECKYIO MTOATOTOBKY (DU3UKOB M 0OecrieunBaromnen
TEXHOJIOTUIECKNE OCHOBBI COBPEMEHHBIX HHHOBAIIMOHHBIX c(hep AeSTeIbHOCTH;
oOydeHHe CTYJACHTOB TNPHHLUIIAM pPaOOTHI, CO3JaHUS M HCIOJB30BAHUS HOBEWIIHX HMMITYJIBCHBIX
ANEKTPOPU3NIECKIX YCTPOUCTB BBISIBICHUE OCOOCHHOCTEH MX (DYHKIIMOHAIBHBIX XapaKTEPHCTHK;
(bopMUpOBaHUE TMOAXOIOB K BBHIIOJIHEHHIO HMCCICIOBAaHUN CTYICHTaMH B 00JAacTH AIEKTpo(U3NKH,
ONTHKU KOTEPEHTHOTO H3JIy4YeHUs, (DU3UKH IUIOTHOM BBICOKOTEMIICPATYpPHOW IUIa3Mbl B paMKax
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

Kon 1 HanMeHOBaHNE KOMITETEHIIUT MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
K3 C 5 6 00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
-3 Cnocob6eH npodeccrnonanbHo padboTaTh ¢ MPHKTA/HBIX TIPOrPaMM)
HCCIEI0BAaTENbCKUM U UCIIBITATENbHBIM
[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,

(MO,Z[GJ'II/IpOBaHI/Ie) C HCIIOJIB30BAHHECM HCCICIOBATCIBCKOIO
CIICUAIINM3UPOBAHHBIMUA TAKCTAMU HNPUKITAIHBIX

o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamm) B U30paHHON TpeMETHON 00JIaCTH
[IK-3.3 CnocobeH oOIeHNBaTh TOYHOCTh ITOJYYCHHBIX

AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

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

B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYatOINecst JOJDKHBI

3HATh:
- OCHOBHBIC KOHIICTIIIMH, 3aKOHBI W MPUHIMITBI, TPUMEHSEMbIE TP U3YYCHUH COBPEMEHHOU (DU3HKU
TUIa3MBI;
- OCHOBHBIC TEOPETHUUECKHUE U OKCICPUMEHTAILHBIE METOIbl, HCIOJIb3yeMble IPH H3yYeHHU
OBICTPOIPOTEKAIOIINX UMITYJIbCHBIX TPOIIECCOB;
- OCHOBHBIC PE3yNIBTaThl OTKPBITHHA M UCCICIOBAaHHUMN, ONPEICIUBIINX ITyTH Pa3BUTHS IEKTPOPH3HUKH,
(U3KKH TUIa3MBI.




YMETb:
- IPOBOJUTH CAMOCTOSITENIEHO U B KOJJIEKTUBE SKCIIEPUMEHTAIbHBIE WM TEOPETUYECKHUE UCCIIEIOBaHM
10 (U3MKE IIIA3MBl, YIIPABISEMbIX TEPMOSICPHBIX PEaKIHiA;
- YMETb MOJy4aTh HaWIy4lllMe 3HAYCHHS W3MEPSEeMbIX BEJIMYMH W NPABUIBHO OLEHHUBATH CTENCHb MX
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 TpaHChOpMaIMs MOIIHBIX 3 3
ANIEKTPUUYECKUX UMIYIIbCOB B IMHHAX.
3 Mertonsl hopMUpOBaHHS HAHOCEKYHIHBIX 4 4
HMITYJIbCOB TOKA M HAIPSDKEHHUS.
4 Mertonbt _ YMHOXEHUA UMITYJIbCOB 3 3
HaTpsOKEHUH.
5 WUmnynbcHple TpoLieCCHl M UMIYIIbCHBIC 3 3
reHepaTopbl TOKA U HATPSHKEHHUS.
TpaHCIOPTUPOBKA TOKOB MEraaMIepHOIo
6 YPOBHS 1O  MarHUTOM30JIMPOBAHHBIM 4 4
BaKyyMHBIM TPAHCIOPTUPYIOLUIUM
muausim (MUBTID).
Metonsl  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 OcCHOBHBIE MPUHLUIBI JUATHOCTUKUA 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 TMOTOKOB PEHTTEHOBCKOTO 3 3
U3JIyYEeHHUS.
Maremarudeckoe MOJIEJIUPOBaHUE

18 |B3pbIBA OAMHOYHBIX IPOBOJIOYEK 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 v BOIHOBBIE 3JIEKTPOMAarHuTHele noss. CocpenoToueHHbIE TMHEHHBIE JIEMEHTHI
ANEKTPUYECKUX 1eneil. MeTobl onucaHus NpoLeccoB B dNeKTpuueckux uemnsax. [lepenaua curnanos
TUHEHHBIMU LeisIMU. [lepexomHble mpoIecChl B LETsX.

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

[lepenava sneprun B ummyascHoi ¢opme. KabGenbubie aunuu. Tenerpadusie ypaBHeHus. Jlunun c
Harpy3koil.  TpaHchopMmupoBaHHE  HMMITYJIBCOB  HEOAHOPOAHBIMH  JHHUAMH.  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 HAIPsDKEHMsIT B IeHeparopax C COCPEJOTOYEHHBIMHU JJIEMEHTaMU. YMHOMKEHHE
HaNpsDKCHUS B TeHEpaTopax ¢ JIMHUSAMHU. IMIynbcHbIEe TpaHC(OpMAaTOpPHI.

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

HmmynbcHas SHEpreTUKa M CHIIBHOTOYHAs JIeKTpoHHuKa. OOmye MpUHIMIBI TOCTPOCHUS MOUIHBIX
UMIYIbCHBIX TeHepartopoB. Z (SANDIA National Laboratories, USA); Anrapa-5-1 (TPUHUTU,
Tpouuk); ['UT-12 (MC3 CO PAH, Tomck); PTS (Kurait); C-300 (KypuaroBckuii nHcTHTYT); Sphinx
machine (Centre d"Etudes de Gramat, Gramat, France). Hakonurenu sneprum.

6. TpaHCHOPTUPOBKA TOKOB MEraaMIIepHOIO YPOBHS IO MarHUTOM3O0JIHMPOBAHHBIM BaKyyMHBIM
Tpancnoptupyomum duausm (MUBTID).

NmnynbcHbI 27eKTpruieckuii poboit B Bakyyme. B3pbiBHas anekTpoHHas smuccust. MccnenoBanus
COCTOSIHUSI TOKOHECYIIMX DJJIEMEHTOB, IO KOTOPBIM TOK T€HEpaTopa MEraaMIEpHOTO YpPOBHSA
TPaHCIIOPTUPYETCS HA HArPY3KYy.

7. Metonbl N3MEPCHU HAHOCCKYHAHBIX MOIIHBIX UMITYJIBCOB TOKA U HAIIPSKCHU.




Oco0eHHOCTH TOKOBBIX M3MEPEHHH Ha CHIILHOTOYHBIX MamunHax. KoakcnanbHbiil myHT. Vi3mepenus
TOKa MarHUTHBIMH 30HAaMmHu. ITosic PoroBckoro ¢ mHTerpupyromei nenoudxoil. Ilosc Porosckoro c
OOpaTHBIM BHUTKOM. VI3MepeHHe HMITyJIbCHOTO HANpsDKCHMS: PE3UCTUBHBIN JETTUTENb; €MKOCTHON
JIEJIATENh; KOMIIEHCUPOBAHHBIN IEIUTENb.

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

Kpurepnit Jloycona. YTC c¢ uHepHuOHHBIM yraepkanueM. Kputepuil 3aKWraHusi MHUIIEHU B
WHEPLUUOHHBIX CHUCTEMaX.

9. NHepnualbHbIH JTa3epHBIM TEPMOSAEPHBIN CUHTES.

dusznueckre NpoOIeMbl JTA3€PHOTO TEPMOSICPHOTO CHHTE3a: MOMIONICHHE W PACCESIHUE MOIIHOTO
JIA3ePHOTO M3NYUYCHHs IJIa3MOH, TIEPEHOC PHEPTUM U3 30HBI TOIVIOMICHUSI HA TIOBEPXHOCTh TBEPAOH
MUIIICHH, PEKUMBI CXKATHS M HArPEBaHUs TEPMOSICPHOTO TOILIMBA. [IpIMOil M HENpAMOM CroCcOObI
saxuranust mumenn. Vckpa (POALI-BHUMND®), NIF (Lawrence Livermore National Laboratory,
Livermore, California, USA).

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

Z-nvuHYa — JApaiiBep JUIsi HMHEPUHAIBHOIO TEPMOSAIEPHOIO CHHTe3a. XoubpayM. IIpoekr
JUHAMUYECKOTO Xoibpayma. KoHmenumus peaaw3alud 4YacTOTHOTO Z-NMHYa HMMITYJIBCHOTO
TEPMOSIIEPHOIO PEAKTOPA AJIsl FHEPIETUUECKUX CUCTEM.

11. OcHOBHBIEC IPUHITUTIBI TUATHOCTHKYU B (PU3HKE M1a3MBbI.

AHanu3 NpoIeccoB, MPOMCXOMAIINX B IUIa3Me, NMPH H3yYEHHH KOTOPBIX MOXHO ONpENesiTh €€
napaMeTpbl (TeMmreparypy W KOHLEHTpALHIO €€ MOACHCTEM — HEWTPaJloB, JIEKTPOHOB M HMOHOB
pas3nu4HOro 3apsjaa. BeeneHHas B BEIIECTBO SHEPIHs; IPOCTPAHCTBEHHO-BPEMEHHAs KApTUHA OOIIUX
u3MeHeHni (opMbl Mia3Mbl B MPOLECCE €€ CYIIECTBOBAHMS W pachaja; paclpeacieHUE B
MPOCTPAHCTBE U BO BPEMEHU I0JICH, OKPYKAIOIINX UIa3MYy; U3JIyYCHHIO B PA3INYHBIX CIIEKTPAIbHBIX
JMana3oHax; MPOLECCOB MPOXOXKACHUS, OCIA0NCHHUSI U PACCEeSIHUA M3IYUYCHHUsS IUIA3MOM; aHAJIN30M
YaCTHII, BBUICTAIOUIMX U3 IIa3MBbl, TaK M B3aUMOJCHCTBUE 3JIEKTPOHHBIX, HOHHBIX M MOJICKYJISIPHBIX
ITy4YKOB C IJIa3MOM.

12. IIpueMHHKU CBETOBOTO U3IIyUYCHUSI.

UzbuparensHOCTh U ObIcTpoaeticTBue. Lllymbr u duykryanuu. Temmooit mym JxoHcoHa.JIpo6oBoit
mym. Hymer nudpooit 3ammcu. POTOIMHUCCHOHHBIE MPUEMHHUKH H3Ty4eHUs. DOTOYMHOKHUTENH.
MHorogotoHHass (QOTOAIEKTPOHHAS OMHCCHS MeTauioB. BakHble cBoiictBa ¢orodddekra.
KBaHTOBBIII BBIXOJ ()OTOKATONOB B pasIMYHBIX CHEKTPAIBHBIX Juama3oHax. [loporosas
qyBCTBUTEIILHOCTh (DOTOYMHOXKHUTEISl. DJISKTPOHHO-ONTHUYECKHH NpeoOpazoBarenb. Perucrpanus
UCCIIeyeMbIX TIPOLIECCOB B KaJPOBOM, MHOTOKAPOBOM M XPOHOTPA(UIECKOM PEIKUME.

13. Metonb! TeHeBo# poTorpaduu.

OcCHOBHBIE MIPUHLIUIIBI [TOyYeHHsI HHTEp(EepeHINOHHOTO n300paxenus. [lokazarens npenoMieHus
JIIEKTPOHHOW M HEWTpalnbHOH  KommoHeHT  TuiasMbelL.UHTepdepomerp  Maxa-llennepa;
Untepdepomerp casura. AGenusaunus B ciaydae HUIMHApHUYECKUX 00bekToB. [Ipumeps! ananmsa
UHTEp(EPEHIIMOHHBIX M300paKeHUH, TOyYeHHBIX Ha pas3lIMuHBIX ycTaHOBKax. MHTepdepomerp ¢
¢doTroanekTpuueckoil peructpanuei. YyBcTBUTEIBHOCTh HHTEP(HEPEHIMOHHOTO METO/IA.

14. Metons! TeHeBO# ¢oTorpaduu.



TunuuHast cxemMa TEHEBOIO ONTHYECKOTO 30HAMPOBaHMA. MeXaHHW3MBbl NOSBICHHS TEHH Ha
¢dororpaduax npu 30HIMPOBAHUM IJIA3MEHHBIX OOBEKTOB: “OTCEUKA” 30HIMPYIOIIETO M3IY4YCHHUS B
iasmMe; oOpaTHOE TOPMO3HOE IONIOLICHNE 30HAMPYIOLIETO H3JIydeHHs B IUIa3Me; pedpakuus
30HAMPYIOLIETO My4Ka B 001aCTAX € TpaiueHTaMl KOHLIEHTPALMH 3JIEKTPOHOB IU1a3Mbl. Pe3oHancHas
unreppepomerpus. Ilpumepsl aHanmm3a TEHEBBIX H300paKeHUH, IOMYYEHHBIX HA Pa3INYHBIX
ycraHoBkax. Illmupen — wmeton. KommiekcHblii aHamu3 WHTEPPEPCHUIMOHHBIX, TEHEBBIX U
IUITMPEH-U300paKeHUH;  OIGHKM [apaMeTpoB  BellecTBa B  paspsaHoM  KaHaue.BnusHune
JUINTEJILHOCTH JIa3epHOT0 UMITYJIbCa Ha Pa3pelieHUe MOTyUYeHHBIX N300paKeHUH.

15. PeHTreHOBCKHE TUArHOCTHKH.

BsaumoneicTBie PEHTICHOBCKOTO H3IyueHHs ¢ BemiecTBoM. DOpMHpOBaHHME PEHTTCHOBCKUX
nzobpaxenuit. Kamepa-o0ckypa.KoHcTpykiust 1ieneBol KaMepbl cO CTYINEHYAaThIM OCIa0UTeIIeM.
Cxema JINHEUHOU Bbparr-dpeneneBckoit JINH3BL. Koncrpyxkuus MPEIOMIISIONICH
KalMJIISIPHO-TY3bIPHKOBOM JTMH3BI. PEHTTEeHOBCKAs! CIIEKTPOCKOMHsI. PEeHTreHOBCKHE CIieKTporpadml.
Croekrporpad C BBIIYKIBIM KpUcTaiuloM. Llunuuapudeckuit Qoxycupyrommii  cuexrporpad.
Omnpenenenre mapamMeTpoB IUIa3Mbl MO chekTpaMm. Cxema perucTpanuu CIEeKTPOB C BPEMEHHBIM
paspeiieHreM. PeHTreHOBCKOE 30HIMPOBAHME BEIIESCTBA: PEHTIEHOBCKHE TPYOKH, CHHXPOTPOHHOE
n3ny4yeHue, (GOpMUPOBAHNE PCHTTEHOBCKOTO HCTOYHHKA MPH OOMYyUYSHHUH JIa3€POM MHIICHH, X-TIHHY.
CxeMbl peHTIeHOBCKOH paauorpaduu. Meroz (pa3oBoro KoHTpacra.

16. PEHTTeHOBCKOE M KOPIYCKYJIIPHOE H3JIy4eHHE MTUHYA.

CUMHTWUIALIMOHHBIE ~ KOHBEPTOPHl TaMMa-HEHTPOHHBIX  K300pakeHu#. CHMHTWUISLIMOHHBIC
NeTeKTopsl. IIpuMeHeHne CHIMHTIIIISTOPOB AJIsl PETUCTPALIUU MITKOIO PEHTT€HOBCKOTO U3JIy4EHUs.

17. I3Mepenue MOoTOKOB PEHTT€HOBCKOTO U3TyUEHHSI.

I'enepauus peHTI€HOBCKOrO M3ilyueHHs. BakyyMmHble peHTreHOBckue Auonbl. IlonynpoBoaHUKOBBIE
JETEKTOpPBl. 3aBUCUMOCTh TOKa (POTOIMHUCCHM OTKPBITOTO BaKyyMHOTO IHOAa OT TEMIIEPaTyphl
IU1a3Mbl MCTOYHMKA u3iaydeHus. OrpaHudeHue Toka nuona. Ilpumepsl aHanuza wu3MepeHUH
PEHTIEHOBCKOTO M3ITyYEHUs Ha pa3InYHbIX ycTaHOBKax. [IIyMel.

18. Maremarnyeckoe MOJCTUPOBAHHE B3pbIBA OAWHOYHBIX IPOBOJOYEK W MHOTOMPOBOJIOYHBIX
cOOpOK.

MI]l ™MonmenupoBaHWE IUTA3MEHHBIX NHHYEW B OFHO-, JBYX M TPEXMEPHBIX MPUOIMKCHUSX.
MonenupoBaHue pacrajga MeTacTa0MILHOTO cOCTOsiHUSI Al TpoBoNOUKH TpU 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

JlomonHuTenpHAs IUTEpaTypa
1. SInepHbIii CHHTE3 C UHEPIUOHHBIM y/IEPKaHUEM | COBPEMEHHOE COCTOSTHUE U TIEPCIICKTHBBI JIJIs
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 JUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
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 y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, NpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYTOUHOH aTTeCTalnu.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIYKUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYJIbTalUsAMH
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 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

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO
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 HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH
IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX

OKCIICPUMCHTAJIbHBIX (‘H/ICJ'IGHHBIX) PE3YJIIbTATOB

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare u3ydeHWs IUCHUIUIMHBI «VIMIyIbCHAs SHEPreTHKa, JJICKTPOHHKA, IUIa3MEHHbBIC ITHHYM
00yJaromuiics JOKeH:

3HATH:
- OCHOBHBIC KOHIICTIIIMH, 3aKOHBI W MPUHIIMIIBI, TPUMEHSEMbIE TIPU U3YYCHUH COBPEMEHHOU (DU3UKU
TUIa3MBI;
- OCHOBHBIC TEOPETHUECKHE U OKCICPUMEHTAILHBIE METOIbI, HCIOJIb3YeMble IPH H3yYeHHU
OBICTPOIPOTEKAIOIINX UMITYJIbCHBIX TIPOIIECCOB;
- OCHOBHBIC PE3YyNIBTaThl OTKPBITHHA M UCCICIOBAaHHUMN, ONPEICIUBIINX ITyTH Pa3BUTHS IEKTPOPH3UKH,
(U3MKH TUIa3MBI.
yMeThb:
- IPOBOJIUTH CAMOCTOSTEIBHO U B KOJUICKTHBE SKCIIEPUMEHTAIILHBIC WIIN TEOPETUICCKUE HCCIICTOBAHUS
10 (U3MKE IIIa3MBbl, YIIPABIIEMbIX TEPMOSICPHBIX PEAKIIUIA;
- YMETh IMOJTy4aTh HAMIYYIIHE 3HAYCHUS M3MEPSIEMBIX BEIMYMH M NPABUILHO OLCHUBATh CTENECHb 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 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOTo Marepuasia IpOBOIUTCS YCTHBIH OHpOC 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 NMOTOK MOMIHOCTH (B BT/cM2) m3nydenus Ha jumHe BoimHBI 500 HM, KOTOPBI MOXHO
3apEeTUCTPUPOBATh BAKYYMHBIM (POTOZIEMEHTOM C KBAaHTOBBIM BBIXOAOM = 510-2 M TEeMHOBBIM
ToKOM j ~ 10-15 A/cm2 B monoce a) 100 MI' u 6) 1 I'. HaneskHast peructpaliiusi CUTHaIa BO3MOXKHA,
€CIM OTHOLICHHWE MOIIHOCTH curHai/mym He Hmxke 100 (mo momuoctn). Ilpoxommentupyiite
[IOJIyYEHHBIN pe3yJIbTar.

burner 2.

1. Meroasl 3IEKTPOHHO-ONTHYECKOM  perucTpalvd B BUIMMOM  JHalla3oHE:  KaJpoOBHIE,
xpoHorpaduueckue. JeTeKTopbl ONTHYECKOTO H3ITyYCHUSI.

2. BeiBog popmysel mosica Porosckoro.

burer 3.

1. MeTtozmbl ONTHYECKOTO 30HAMPOBAHMA IUIA3Mbl: HHTepdepomerpus. TpeOGoBaHUS K HCTOYHHKAM
MOJICBETKH; YYBCTBUTEILHOCTh METO/A; BO3MOXKHBIE TPOOIEMbI IIPH BOCCTAHOBIIGHUH paclpeieeHus
IJIOTHOCTH.

2. Ha pucyHke mpuBezieHa cxema KaOeslpHOro TpancopMaropa, B KOTOPOM MCHONb3YIOTCs YeTbipe 30 M
OTpe3Ka KOAKCHAJIbHOTO KaOessl ¢ MOJMATUIICHOM B KauecTBe auanekTpuka (= 2.25). Onpenenute
UBBIX, €ciM Ha BXOI MOAAeTcs MPSAMOYTOJbHBIN MMITyabC Hampspkenus amruurygo UO = 100 B u
JUINTENbHOCTHIO 20 HC, BHYTpPEHHEE COMpOTHBIeHHE reneparopa ReH = 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. CUMHTWUSILMOHHBIN CUSTUUK, IPEAHAa3HAYEHHBIH JJI1 PErucTpalid PEHTIC€HOBCKOIO M3JIyYEHUs C
sHepruer kBaHTOB 6 k3B, mpencramiser coboit @Y, Ha BXOIHOE OKHO KOTOPOTO HAHECEH CIIOU
aHTpaleHa, JIOMMHECLUPYIOIIEro IpU IONaJaHUM PEHTIICHOBCKOro KBaHTa. CpenHss MOILHOCTb
peHtreHoBckoro u3nydeHust W ~ 10 9 BT. OueHuTb Bpemst perucTpainuu, HeoOX0AuMoe Ui U3MEPEHUS
MOIIHOCTH HM3JIy4€HHs C TOYHOCTBIO 1%, ecnu Kod(UIIMEHT KOHBEPCHU PHEPrHHM PEHTIEHOBCKOTO
W3Iy4YeHHS B CBETOBYIO paBeH i aHTpaueHa = 510 2, kBaHTOBBIA BbIxox (oTtokaroma Y = 0.1;
JIIOMUHECLIEHIIUSI IPOMCXOAUT Ha AnuHe BONHbl = 412 Hwm. IloBnuser nu Ha pe3ynprar yder
TEMHOBOTO ToKa (horokaroga [ =10 14 A?

burer 5.

1. 3mepeHue MOTOKOB PEHTI€HOBCKOTO U3Ty4YEHUSI.

2. Ilmockas MoOHOXpoMaThyeckas BOJHA TMaJaeT CcJieBa Ha CTEKJISHHBIM KBaJpaTHBIA KIIUH
(ko3 pUUMEHT Tpe’IoMIIEHUS N, Yrojl MpH BepuiMHE Majblii). B ¢okyce coOuparomeit suH3bI f,
Haxojsmeicss Ha paccrostaud | > 2f OT KiMHA, pacloNioXEeH MaJCHBKHHA HEMpO3pavdHblil JIUCK
mnamerpoM d << D. Cropona kiuHa h MeHnbine auamerpa nuH3bl D. OnummTe KapTuHy, KOTOPYIO
MOXXHO HaOJIOaTh B IUIOCKOCTH W300pakeHHs KIWHA (TUPPaKIUOHHBIME d(p(deKTaMud MOXKHO
npeHeOpeys ).

buner 6.

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

2. Ompenennre 4yBCTBUTEIBHOCTH (B caBHrax (paspl) HIeanbHOTO MHTEpdepoMeTpa ¢ MOIIHOCTHIO
curHana P B kaaoM 1iede npu GpoTodNeKTpUIECKON perucTpaiuy MPUeMHUKa, C TEMHOBBIM TOKOM |t,
KBaHTOBBIM BBIXOIOM Y M mojioce 4acToT f. UyBCTBUTENBHOCTh HEOOXOOUMO ONPENEIUTh B TOUKAX
MaKCHMyMa, MUHUMYMa U MO0JIOBUHE HHTEHCUBHOCTH HHTEP(PEPEHINOHHON KapTHHBI.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.



Ouenka omM4HO 9 0auloOB -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MIPAKTHUKE [PU PEIICHUH KOHKPETHBIX 3/1a4, CBOOOIHOE U MPaBUILHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HAHMs y4eOHOH NpOrpaMMbl JUCLHUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka Xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHBIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISICTCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH y4eOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUs Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33]1a4.

OneHKa HEYIOBIETBOPUTENBHO | Oaiia - BBICTABISETCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMMyCcKaeT rpyOeiinie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH NpPOXOAWUT B TPAaJUIHMOHHON ¢opMme Oecenbl MpemnonaBareisi CO CTYICHTOM [0 TeMe
9K3aMEHAIIMOHHOTO OmieTa. DK3aMEHAlMOHHBIA OWJIET COOCPKUT OJMH TEOPETUYECKUI BONPOC U3
MporpamMmbl Kypca U OJHYy 3a1ady.

JInsi TOATrOTOBKM K YCTHOMY OTBeTy oOywaromemycst orBogurcs oT 45 mo 60 muuyT. Bo Bpems
MOJATOTOBKM K OTBETY CTYICHTY pa3pellaeTcsl MOJIb30BaTbCs CBOMMHM KOHCIEKTaMmH. lcmosnbp3oBaHue
JIEKTPOHHBIX YCTPOUCTB (B TOM 4MCJIE CPELCTB COTOBON PaJUOCBA3H) HE JOMyCKaeTCs.

B mpouecce oTBera pasperiaercs MOIb30BaThCS 3apaHee MOArOTOBICHHBIM IJIAHOM OTBETA W 3apaHee
MOATOTOBICHHBIMU  WJUTIOCTpalMAMU/TpaduKaMM,  NPEACTABIEHHBIMM B OyMaXHOM  BHJIE.
Ucnonb3yemble rpaduku wiM WUIIOCTpallMd HE AOJDKHBI COIEp)KaTh 4dacTedl Tekcra aokiana. B
mporecce OTBeTa 1Mo OMJIeTy 9K3aMEeHaTOp MOXKET 3ajaBaTh yTO4HsomMe Bonpockl. [locie orsera mo
OuseTy 3K3aMEeHaTOp BIpaBe 3a7aBaTh CTYIACHTY JIIOOBIC JOMOIHUTENBHBIE BOIPOCH! MO NPOrpamme
Kypca.

B coBokynmHOCTH oOIpoc OOydaroIierocss Ha YCTHOM OJK3aMEHE He JIO/DKEH IIPEeBBIIATh JIBYX
ACTPOHOMHMYECKHUX YacOB.



