degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MCTO,I[BI I/ISMepeHI/Iﬁ B (1)I/I3I/IKG OKCTPEMaJIbHbIX COCTOSTHUI
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa QU3NKU BHICOKOTEMIIEPATYPHBIX TIPOIIECCOB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocrasuin: P.A. YcmaHOB, kaH/1. (U3.-MaT. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl GU3NKU BRICOKOTEMIIEpAaTypHBIX nponeccoB 12.02.2024



AHHOTANMA

Kypc mocBsimeH meromaM HU3MEpEeHUH, NMPUMEHSEMBIM B HKCIIEPUMEHTAIBHBIX HCCIEAOBAHUAX (DU3UKU
BBICOKOTEMIIEPATypHBIX MpoLeccoB. PaccMoTpeHsl o0mKe NpUHIMIBI U CPEACTBAa AUHAMUYECKON TeHepalnuu
9KCTPEMANIbHBIX COCTOSHUM, MPUHLUIBI MOMYYeHUS (PU3MYECKHX IAHHBIX B SKCIEPUMEHTAX, MOAXOIBI K
OpraHU3aluy U3MEPUTEIBHBIX CXEM, a TAK)KE K PErMCTPALlUH DIEKTPUUIECKUX CUTHAJIOB Pa3IMYHbIX CEHCOPOB.
OcHOBHOE BHHMMaHUE B Kypce YICJETCS METOJaM W3MEPEHUs IIOCTOSIHHBIX W MMIIYJIbCHBIX TOKOB,
pPETUCTPAaLlMM BBICOKMX YPOBHEW JJIEKTPUUCCKUX HANPSDKEHWH, HW3MEPEHUSIM MArHUTHBIX TOJeH U
IPOBOAMMOCTH  IIa3Mbl. PaccmarpuBaeTcsi OCOOCHHOCTH IPUMEHEHHs  JIeNUTeNed  HamlpsHKeHHs,
TpaHcGOpPMaTOpOB, HMEKTPUUECKUX IIYHTOB, M0Osica POrOBCKOro M MarHUTHBIX 30HIOB B 3KCIIEPUMEHTAIBHBIX
n3MepeHusax. OTnenbHas 4acTh Kypca IOCBAILIEHA NpoOiieMaM IOJaBieHUS LIYMOB IPU H3MEPEHHAX B
MOIIIHBIX UMITYJIBCHBIX CHCTEMaX, a Takxke 00paboTKe IKCIIEPUMEHTAIbHBIX JaHHBIX.

1. leau u 3apa4u

eap AUCUMNIMHBI

- W3YyYEHHE OCHOBHBIX IOAXOAOB K IOCTPOEHUIO H3MEPHUTENBHBIX CUCTEM, TPAHCIIOPTUPOBKE W
pETUCTpaLuy NEKTPUUECKUX CUTHAJIOB B SKCIIEPUMEHTAX 10 TeHEpaLiM SKCTPEMAJIbHBIX COCTOSHUH.

3agauu AUCHUILIHHBI

- TONy4YeHHWe TpeAcTaBiIcHU 00 OOmMUMX NPUHIMIIAX W CPEACTBaX TeHEpaldu DKCTPeMabHBIX
COCTOSIHUIA;

- U3YUCHHUC NMOAXOA0B K NOCTPOCHUIO UBMCPUTCIIBHBIX CXCM B SKCIICPUMCHTAJIbHBIX UCCIICAOBAHUAX,
- U3YUCHUC OCHOB PCrucCTpalvv U nepcaavu JICKTPUICCKUX CUTHAJIIOB;

- U3YyYCHUC OCHOBHBIX MCTOAOB JUATHOCTUKU IMOCTOAHHBIX W UMITYJIBCHBIX TOKOB, BBICOKHX ypOBHeI\/’I
AJICKTPUICCKUX HaHpH)I(eHHﬁ, MarHUTHBIX TTOJIeH 1 IIPOBOAUMOCTH IJIa3MBbI;

- IOJTy4€HHe IPEeICTaBICHNI 0 MeTo1aX OOPHOBI € IyMaMH B U3MEPEHUSIX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIABUTAaTh  TUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHYeCcKue MOAENM Ul OIUCaHMUA H3y4aeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLEHUBATH KAUECTBO pa3paboTaHHON
aHaJM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue H (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- IPUHIUIIBI U CPEJCTBA T€HEPALMH SKCTPEMAIIBHBIX COCTOSHUM;
- IPUHLIUIIBI IOCTPOEHUS U3MEPUTEIbHBIX CUCTEM;
- IPUHIUIBI ¥ TOAXOJBI K TPAHCIIOPTHUPOBKE U PETUCTPALMH NIEKTPUUECKUX CUTHAJIOB.
YMETb:

- MCTOAaMH JUATrHOCTUKH INOCTOSAHHBIX W HMMITYJIBCHBIX TOKOB, BBICOKHX ypOBHeﬁ QJICKTPUYICCKUX
HaHpﬂ)KeHI/If/'I, MarHUTHBIX TTOJIeH 1 IIPOBOAUMOCTU IJIa3MBI.

BJIAJIETh:




- METOJJaMH{ BBIYMCIICHHS OIIMOOK N3MEepeHU 1 00pabOTKH IKCTIEPUMEHTAIBHBIX JAHHBIX;
- MeToAaMu OOPHOBI C IIIyMaMu B HU3MEPEHHSIX.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Obume MPUHLUTIBI MOy YEHHS ) g
(U3MUECKUX TaHHBIX B OKCIIEPUMEHTAX.
) [IpyHIMOBL U cpexncTsa E[I/IHaMI/I‘IeC\I’(OI‘/'I ’ ]
TeHepalru SKCTPEMaJIbHBINA COCTOSHUH.
3 OCHOBBI ~ perucTpaui W  Iepenadu 4 g
JIEKTPUUECKUX CUTHAJIOB.
4 W3mepeHune Toka Ha D3JIEMEHTE LEIU. 4 ]
DNEeKTPUYECKUIA IIYHT, UMIIEIAHC IIYHTA.
5 N3mepeHnss UMITyIbCHBIX TOKOB. 4 7
6 W3mepeHnss MarHUTHBIX MOJIEH. 2 7
7 CpencTBa perucTpanuy HanpsKeHUH. 2 7
Tpancdopmarop, Kak HU3MEPUTENb
8 HaIpsHKEHUS u rajbBaHHYECKast 2 7
pasBsi3Ka.
9 Juddy3ust MAarHUTHOTO OIS B TIJIa3Me. 2 7
10 [TpoGiembl 1IyMOB B H3MEpPEHHAX B ) 4
MOIIHBIX UMITYJIbCHBIX CHCTEMaX.
11 OCHOBBI METPOJIOTHH. 4 4
Hroro yacos 30 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. O6ue MpUHLIMIBI NOTY4YEeHUS (PU3NUECKUX JaHHBIX B SKCIICPUMEHTAX.

OOumme npUHLOUIOBL MONYyYeHUS (QU3MUECKUX JaHHBIX B 3KclepuMeHTax. Cxema NOIydeHHs
9KCIIEpUMEHTAJIbHBIX PE3yiabTaToB. CeHCOpbl, TPaHCIOPTHUPOBKA U PErHCTpalus 3JIEKTPUYECKUX
CUTHAJIOB, NpeoOpa3oBaHHE CHUTHAJIOB, CEJEKIHs CHTHAJIOB, 0OpaboTKa 3KCIEPUMEHTAIBHBIX
pE3yNbTaTOB U UX aHAJIU3.

2. IlpuHIUNIBL U CPEACTBA NUHAMUYECKON TeHEepaIliU SKCTPEMaJIbHBIA COCTOSHUH.

[IpyHIMOBI W CcpencTBa AMHAMUYECKONW TE€HEPAlUM SKCTPEMAJIbHBIM COCTOSHMU. XapaKTepHbIE
BEJIMYUHBI U3MEPSAEMBIX MMapaMeTpoB (JaBJICHUN, TEMIIEPATyp, TOKOB, HANPSHKEHUH, JIEKTPHUUECKUX
W MarHuTHbIX Tosieil). VYmapHas Tpy0Oa, ygapHble OKCIEPHMEHTBI, JIETKOra3oBasi —IIyILKa,
IEKTpUYECKas MyIIKa, PEIbCOTPOH, JTa3€Phl, 3apsSKECHHBIE ITYUYKH.




3. OCHOBBI perucTpanyy U Iepefadn IEKTPUIECKUX CUTHAJIOB.

OCHOBBI peruCTpaly U Mepead dEKTPUYECKUX CUTHAIOB. DJIEKTPUUYECKUE LENH MEepPEeMEeHHOro
TOKa, JENUTeNb HampsHKeHUs, umrenaHc. Murterpupyromme u auddepeHmpyromume Henouky,
JUIMHHBIE JINHUH, KOO((UIUEHT CTOSIYEH BOIHBI.

4. I/I3MepeHHe TOKa Ha 3JICMCHTC LICIIN. SHGKTpI/I‘IGCKI/Iﬁ IIYHT, UMIICAAaHC IIyHTA.

N3mepenue Toka Ha 3NeMEHTe LEeNu. DIEeKTPUUECKUH IIYyHT, UMIIeIaHC IIyHTa. [ eoMeTpust IIyHTOB:
IJTIOCKUM, KOAKCUATbHBIN, BHICOKOYACTOTHBINA, CUIIbHOTOUHBIN. [loakmtoueHue myHToB. PasneceHHsie
3emin. KanubOpoBka myHTa.

5. VI3MepeHust UMITYJIbCHBIX TOKOB.

N3mepenuss mmnynbcHbiXx TOKOB. Ilosic Poroeckoro. I'eomerpust mosica Porosckoro. Perucrpanus
curHana c¢ myHra. Juddepennupyrommii 1 uHTerpupytommii nosic Porosckoro. Kanubpoka mosca
Poroscxkoro.

6. VI3MepeHuss MarHATHBIX MOJIEN.

W3mepennss MarHuTHBIX noseld. MarHuTHbIH 30H1. YacToTHAs XapaKTepUCTHKA U YyBCTBUTEIBHOCTD
30HAa. TecT Ha eMKOCTHYIO CBsi3b. CHOCOOBI MOJABICHUS SJIEKTPOCTATHYECKUX HABOAOK HA 30HI.
KamubOpoBka 30HmOB. Bo3myiieHusi, BHOCHUMBIE 30HIOM. JIMAarHOCTHKAa TOKOBBIX CTPYKTYD,
HU3MEPEHUs HAIIPSDKEHHOCTU BUXPEBOT'0 AJIEKTPUUECKOTO IO,

7. CpeAcTBa perucTpanuu HarpsKeHH.

CpencrBa perucrpauuu HanpspbkeHuidl. OMHuYecKHe M e€MKOCTHbIEe naenureny. KommeHcupoBaHHBIHN
nenutens. [lonbop napaMeTpoB AenuTesel, peaar3aus, Mephl IPeJ0CTOPOKHOCTH, KaTUOPOBKA.

8. TpaHC(bopMaTop, KaK U3MCPUTCIIb HAIIPAKCHUSA U T'dJIbBAHUYCCKAS PA3BA3KaA.

Tpancopmartop, Kak HU3MEpUTENIb HANpsHDKEHUST W TallbBaHWuYecKas pases3ka. Koadduument
B3auMHOI WHIyKnuu. llepexomHple mponecchl. Bpems ycraHoBieHus Hampspkenus. [lepenmaua
HHM3KOYACTOTHBIX CUTHAJIOB. DKBUBAJICHTHAS CXEMa.

9. Muddy3ust MarHUTHOTO TOJISI B TIJIa3Me.

Juddysus MarauTHOTO OIS B M1a3Me. MarautHoe uncio Peiinonbaca. Tonmuaa nuddy3rnoHHOTO
ciosi. MHIYyKIMOHHBIE METOIbl M3MEPEHHs MPOBOAMMOCTH IUIa3Mbl. TpaHCOPMATOpPHBIA METOx
u3MepeHus, Mmerox JluHa, HakiaaHON paTyuk. V3mMepeHue MpOBOJMMOCTH IUIa3Mbl 10 M3MEPEHUIO
UMIIEaHCa 30HIUPYIONIETO KOHTYpa.

10. HpO6J'IeMI>I ITyMOB B UIBMCPCHUAX B MOIIIHBIX UMITYJIbCHBIX CUCTCMaAXx.

ITpoGiiembl IIyMOB B U3MEPEHUAX B MOLIHBIX UMITYJIBCHBIX CHCcTeMax. MCTOYHNKN HAaBOJOK, BIMSHHE
KOHTYpa 3a3eMJIeHUs. ['anpBaHNUYecKasl, EMKOCTHAs U MHAYKTHBHAs CBSI3H CHJIOBOW M KOHTPOJIBHON
neneil. TexHrnka 6€30MaCHOCTH MPH AEKTPUUECKUX U3MEPCHHSIX.

11. OCHOBBI METPOJIOTHH.

OcHoBbl MeTpoiyoruu. Buapl m meroabl m3Mepenuid. Vcroynumku morpenrHoctedl. Breramcnenue
ommbok. IlmotHocTh BeposiTHOCTH, pacnpenenenne CrblomeHTa, pacmpenenenue laycca,
JOBEpUTEIIbHAS BEPOSTHOCTD. [IpeicTaBienne pe3yabTaTroB H3MEPEHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



yueOHast ayTUTOPHsI, KOMITBIOTEPHI U MYJIBTH-MEARIHOE 000pynoBaHKe (TIPOEKTOP), IOCTYI K CETH
HNurepHer.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jlureparypa BblaeTcs Ha Kadeape:

1. 3enpnosuu b, Paiizep FOII. ®u3nka yaapHbBIX BOJH U BEICOKOTEMIIEPATYPHBIX THAPOINHAMUYECKUX
sBneaui. Pumon Kiraccuk; 2013

2. Kynacos, 10.B., 2010. Dnexrpodusndeckue uzmepenus. ¥YdueOHoe nocoowne.

3. 11IBab A. U3MepeHus: Ha BHICOKOM HAIpsDKEHUH: U3MEPHUTEIbHbBIE TPHOOPHI U CIIOCOOBI M3MEPEHUSI.
Oueproaromusaar; 1983.

4. T'enun JIT, Cupunos BI. I'mnpoannamuka u termmooomen MIJ[-teuennii B kananax. M.: U3n-Bo
MDO3HU. 2001.

JomnonHurensHas aureparypa
Jluteparypa Bolgaercs Ha kadenpe:

1. Xoposun I1, Xwin V. UckyccTBo cxemoTexHUKH. M: Mup. 1998.
2. MaxkcumeiueB, A. B. ®usnueckue Metoasl nccienosanus. Koncnekr nekiuii. 2. CurHaisl B
JUTMHHEIX JTHHAAX. 2006.

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

1. Kypc nexuunit «®@uszuka minazms», http://www.inp.nsk.su/chairs/plasma/sk/fpl.ru.shtml

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPeNyCMOTPEHBI.
9. MeTtonuyeckne yKkazaHusi JUIsl 00y4AIOIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

CryneHT, W3ydYarolmMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTe U3YyUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMCHATD IMOJYUYCHHBIC 3HAHUSA IJIA PCIICHUA pa3IMIHbIX 3a/1a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro MaTepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIeW U TPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.



BaxxHO moOWTHCS TTOHMMAaHHS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTrhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa QU3NKU BHICOKOTEMIIEPATYPHBIX MPOIIECCOB

Kypc: 1

KBau(pukanus: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: P.A. YcmaHOB, KaHA. (u3.-MarT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

peats 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIBUTAaTh  TUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLEHUBATH KAU€CTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynprare u3ydeHUs IUCHMIUIMHBI «MeTompl W3MEpeHUil B (H3MKe OSKCTpEeMalbHBIX COCTOSHHID
00yJaromuiicst JOmKeH:

3HATb:

- IPUHLIUIIBI U CPE/ICTBA FEHEPaLMK SKCTPEMAJIbHBIX COCTOSHUM;
- IPUHIUIIBI TOCTPOEHUS U3MEPUTENBHBIX CUCTEM;
- IPUHLIUIIBI U TTOIXO/Ibl K TPAHCIIOPTUPOBKE U PErMCTPALUU 3IEKTPUUECKUX CUTHAJIOB.

yMeTh:

- METOAaMU JUATHOCTHUKU MNOCTOSAHHBIX W HMITYJIBCHBIX TOKOB, BBICOKHUX ypOBHeﬁ AJICKTPUICCKUX
HaHpSDKeHI/II‘/’I, MAarHUTHBIX ITOJICH B IMPOBOJAUMOCTH IJIa3MBI.

BJIAA€Th:

- METOJJaMH{ BBIYMCIICHHS OIIMOOK N3MEpeHU 1 00pabOTKH IKCTIEPUMEHTAIbHBIX JAHHBIX;
- MeToAaMu OOPHOBI C IIyMaMu B U3MEPEHHSIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

C HCJIBbIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_II/IMI/IC$I yqe6H0r0 Marceprajia InpoOBOAUTCH YCTHBIfI OorpocC B
Ha4aJIC 3aHATHA.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

1. Tlouemy myis TIOMy4YEHUS BEIIECTBA B JKCTPEMAIbHOM COCTOSHUM HCIOJB3YIOTCS B OCHOBHOM
IUHAMHYECKHE METOIbI?

. BbIUnCnuTh MHIYKTUBHOCTD IBYXIIPOBOAHON JIMHUHU, KOAKCUAJILHOIO IPOBOIHUKA.
. IlorpenHocT aHaJIO0roBOr0 MHTEIPUPOBAHUS U TU(PPEPEHIIUPOBAHUS
. Kax BBIIBUTH HaJIMuMe EMKOCTHOMW CBSI3M MHIYKTHBHOT'O 30H/1a ¢ 0OBEKTOM U3MEPEHUSI.
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5. Yto Takoe ranbBaHUYECKas CBA3b MEXY CUIOBBIM U U3MEPUTEIIbHBIM KOHTYpamMu?
6. OOure NpUHINIBI TOTYYeHUS PU3UYECKUX JTaHHBIX B OKCIIEPUMEHTAX.

7. IlpyHLMIBI U CPEACTBA IMHAMUYECKON T€HEPALUU SKCTPEMAIIBHBIA COCTOSIHUM.

8. OCHOBBI PETUCTPALINU U TIEPEAYH IIEKTPUUECKUX CUTHAIIOB.

9. M3mepeHue TOKa Ha JI€MEHTE LeNH. DIEKTPUUECKUM IIYHT, UMIIEAHC IIIyHTA.

10. M3amepenHust UMITYJIbCHBIX TOKOB.

11. 3MepeHnss MarHUTHBIX TMOJIEH.




12. CpencrtBa perucTpaiyy HarpsHKeHUH.

13.Tpanchopmarop, Kak U3MEpUTEIh HANPSDKCHUS U FajlbBAHUYECKas pa3BsA3Ka.
14. Tuddy3us MarHuTHOTO OIS B TIIIA3MeE.

15. ITpoGiiembl IIyMOB B M3MEPEHUSIX B MOIIHBIX UMITYTbCHBIX CHCTEMAX.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

[pumep 1:
1. BeIYucnnuTh HHAYKTUBHOCTD JIBYXIIPOBOAHON JIMHUH, KOAKCHAJIBHOTO ITPOBOIHUKA
2. IlpoGnembl ITyMOB B U3MEPEHHAX B MOILIHBIX UMITYJIbCHBIX CUCTEMAX.

[Ipumep 2:
1. [IpuHIMTIBL ¥ CpeACTBa TMHAMUYECKON TeHEepaAIlUH SKCTPEMaJIbHBIA COCTOSHUH.
2. Nuddy3ust MATHUTHOTO MOJIS B TIa3Me.

Kpurepun onennBanus
Onenka ormuyHo 10 OamoB - BBICTABJISIETCSl  CTYIEHTY, [IOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka omm4yHO 9 0amoB -  BBICTAaBISIETCS  CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Onenka ommyHO 8§  GasnoB - BBICTaBJSIETCA CTYIACHTY, IIOKa3aBLUIEMYy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomo 7 6aJoB - BBICTABISIETCA CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuaj, PaMOTHO U IO
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopouro 6 6ajoB - BHICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomo 5 6anoB - BBICTABIISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MarepHall, rpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENIHHO 4 Oajia - BBICTABISIETCS CTYACHTY, IMOKa3aBIIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jielibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4yeHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENHHO 3 0Oana - BBICTABISIETCS CTYACHTY, IMOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEYIOBIIETBOPUTENHHO 2 Oana - BBICTABISIETCA CTYIEHTY, KOTOPbIM He 3HaeT OoJbLIel yacTu
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OneHka HEyIOBIETBOPUTENBHO | 0an - BBICTABISIETCS CTYIACHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu npoBeaeHUHM YyCTHOTO 3K3aMeHa oOydaromieMmycs npemocTasisercss 60 MUHYT Ha MOATOTOBKY.
Onpoc oOyuaromierocst 1o OujIeTy Ha YCTHOM OJK3aMeHe  He JOJDKEH IMPEBBIIAaTh OAHOTO
aCTPOHOMMUECKOI'O yaca.



