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AHHOTANMA

B nmaGoparopHoMm mpakTuKkyme 1Mo o0Iel (u3MKe CTYIEHTHI BBHIMOJHSIOT J1aboparopHbie paboThl MO BCeM
OCHOBHBIM pazzenaM Kypca oOmeidt ¢usmkn: «Mexanuka», «TepMonTuHaMUKa W MOJICKYIISIpHAsT (PH3HKa»,
«DJEeKTpUYecTBO M MarHetusm», «Ontukay u «KBaHTOoBas Mukpodusuka». B mabGoparopum kadenps
MPE/ICTaBICHO JIOCTaTOYHOE KOJMYECTBO YCTAHOBOK 10 KaXKAOMY pasneny Kypca. JlabopaTtopHbie YCTaHOBKH
IPYNIHPYIOTCA MO TeMaM paszena. Tembl Ja0opaTopHBIX pabOT OpraHM30BaHbl B MapIPYTHI, IO KOTOPHIM
NPOBOIUTCS BBINIOJHEHHE pPaboT cryaeHTamu. /[l kakmoilt nabopatopHol paboOThl  MOATOTOBICHBI
CIelaIbHbIe ONUCAHUA: ONMCAHUE TEeMbl PaOOThI, ONMCAHNE SKCIEPHUMEHTA, IPOBOAMMOTO B Ja0OPaTOPHOM
paboTe 1 TEXHUYECKOE ONMCaHue TabOpaTOPHOI yCTaHOBKU. B maboparopHOM MpakTHKyMe paccMaTpUBArOTCS
KIIIOYEeBbIE  TOHATUS  OKCIIEPUMEHTANbHOW  (u3mkm,  CTymeHTBl ~ OOydaroTcs  3JI€eMEHTapHBIM
IKCIIEPUMEHTAIBHBIM METO/IaM, a TAK)KE HaBBbIKaM PabOTHI ¢ 000PYIOBaHUEM.

[IpakTuyeckas padora B 1a0OPaTOPHUH MO3BOJISIET CTYJICHTaM pa3o0parkesi B 0a30BBIX (PM3NYECKUX BOMPOCAX,
0e3 KOTOpPBIX HEBO3MOXKHO IITyOOKO€ MOHMMaHKe o0Imei (pu3uku. (s ycremHoro ocBoeHus J1abopaToOpHOTo
NpaKkTHUKyMa CIyIIaTeql0 HEOOXOOMMO BJaaeTh Oa30BBIMM HaBbIKAMU IIPOBEIEHHS AKCIICPUMEHTA,
MOJYYEHHBIMH B IIKOJIE, BJIAJETh OCHOBAMU MaTeMaTHYECKOTO aHaln3a, 3HaTh OCHOBBI JIMHEHHOH anreOpshl,
TEOPHUHU BEPOSITHOCTEH, a TaKKe MPUMEHATh 3HAHUS, TOJyUYCHHBIC HA JICKIMOHHBIX M CEMMHAPCKUX 3aHATHUIX
1o obmeit pusmke.

1. leau u 3apauu

eap AUCUMNIMHBI

- opmupoBaHre 0a30BBIX 3HAHUN MO (PU3KMKE U YMEHHs paboTars B J1a0OpaToOpuu I JAIbHEHIIEro
UCTIONB30BaHUSI B JPYTUX JUCLUIUIMHAX €CTECTBEHHOHAyYHOTO COJEpXKaHUs; (OpPMUPOBAHUE
KYJBTYpBbl JKCIIEPHUMEHTA, WCCIICAOBATEIbCKMX HABBIKOB M CHOCOOHOCTH NPHUMEHSTH 3HAaHUS Ha
IIPAKTHUKE.

3axayu QUCHUTNIHHBI
- ¢opmupoBaHue y 00ydaronIuxcsi 0a30BbIX 3HAHUH 10 PU3UKE;

- (QopMmupoBaHUE KyIBTyphl DKCIIEPUMEHTA: yMeHHe paboTaTh B J1abOparopuu, 3HATh OCHOBHEIC
METO/Ibl SKCIICPIMEHTA, YCTAHABINBATh JIOTHYECKUE CBSI3U MEXK/Ty TIOHATHSIMH,

- (bOpMI/IpOBaHI/IG YMeHI/Iﬁ U HABLBIKOB IIPUMCHATH MOJYUYCHHBIC 3HAHUA IJId ITOCTAHOBKHU
IKCIICPUMCEHTA, CAMOCTOATCIIbHOI'O aHaJIN3a IMMOJYUYCHHBIX PE3YJIbTATOB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-2.1 ®opmynupyeT COBOKYMHOCTb B3aUMOCBS3aHHBIX
3aJady B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKEHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS TIOCTABICHHBIX 33134

VYK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOH LIEH U BEIOMPATh
OIITHMAJIBHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS 3
JEHCTBYIOIHX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUHI

VYK-2.2 IIpoektupyeT pelmeHue KOHKPETHOW 3ajadu
MPOEKTa, BBHIOWpAs ONTHUMAILHBIA CHOCOO €€ pelleHHUs,
UCXOAsl M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CnocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B HaMe4JaTh MyTH €€ PeIICHHUs

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
OI1IK-5 Ciocooen y4acTBOBaTh B POBEIACHUH obmactu TCOPECTUUYCCKUX )54 SKCOCPUMECHTAJIBHBIX
(dyHIaMEHTANBHBIX U MIPUKIATHBIX VICCIICI0BAHNH ¥ pa3paboToK

ucciaenoBaHuil u pa3paboTok, camocrosarenbHo |OIIK-5.2 O6mamaeT CHOoCOOHOCTRIO K OCBOCHHIO HOBBIX
OCBaMBaTh HOBbIE TEOPETUYECKHE, B TOM YHCIIE, |3HAHUI Ha OCHOBE M3y4YEHHUs JUTEpaTyphl, HAy4YHbIX CTaTeil
MaTeMaTHICCKUE METOIbI HCCIICIOBAHUN 1 Y APYTUX UCTOYHUKOB




paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HAay4YHO-UCCIEI0BATEIbCKOM,
U3MEPUTENbHO-aHATIUTHYECKOH U
TEXHOJIOTUYECKOM amnmaparype)

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTaIlluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCJIEI0BATEIbCKON
(M3MEpUTENBHO-aHATUTHYECKOH M TEXHOJIOTUYECKOM)

anmaparypsl

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHbIE MPOOIEMBI, TIOJTy4aTh

HOBBIC

HAYYHBIC PC3YyJIbTAThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIEHOCTH

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HaTh:

- METOJUKY IIPOBEIEHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.
YMETB:

- paboTarh ¢ COBpEMEHHBIM U3MEPUTEILHBIM 000PYIOBAHUEM;

- TIPaBUJIBHO 00pabaThIBaTh MOMYUYECHHBIE SKCIIEPUMEHTAIbHbIE JaHHBIC.
BJIaJIETh:

HaBBIKAMU pabOThI C COBPEMEHHBIM U3MEPUTEIHHBIM 000pY10BaHHUEM;
OCHOBHBIMU MaTe€MaTH4eCKUMH WHCTPYMEHTaMHU, XapaKTEPHBIMH I 33124 MEXaHUKH.

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

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Boansbie pabotsr 1 4 4
2 BBoanbie paboTer 2 4 4
3 OOcyX/IeHre TEOPETHYECKUX BOMIPOCOB 4 6
110 IPEAbIIYLIHM TEMaM.
4 Nzyuenue anekrpoHHOTrO ocuuiuiorpada. 4 4
OnpeneneHue  MOMEHTOB — HHEpLUU
5 TBEPIBIX TEJI C MOMOIIBIO TPUPHUISIPHOTO 4 6
nojBeca.
6 OOcyX/IeHne TEOPETHYECKUX BOMIPOCOB 4 4
110 IPEAbIIYLIHM TEMaM.
OKcIepUMEHTallbHasl IIPOBEPKAa 3aKOHa
7 BpAaIaTeIbHOIO JIBUKEHUS HA 4 6
KpecToobOpa3Hom MasitHHKe O6epoOeka.
Omnpenenenne yCKOpPEHHsT CBOOOIHOTO
] HmajieHus TpH  THOMOIIM  0OOpPOTHOIO 4 6
MasiTHUKa.  M3ydeHue  Qusmueckoro
MasiTHUKA.
9 Omnpenenennie monynst FOHra 4 4
10 OOcyXaeHne TEeOpeTHYECKUX BOMPOCOB 4 6
O MPEIBITYLIIM TEMaM.




Hccnenosanue peLeccuun

1 YPaBHOBEILIEHHOTO THPOCKOIIA. 4 >

12 Wzydenne konebaHuil CTPYHBI. 4 4

13 UccnenoBanme cBOOONHBIX KojaeOaHUU 4 4
CBSI3aHHBIX MasiITHUKOB

14 |Ompenenenrie CKOPOCTH MOJIETA MYJH. 4 6

15 OOcyXaeHne TEeOpeTHYECKUX BOMPOCOB 4 6
O MPEIBITYLIIM TEMaM.

16 Cramuonapuoe  tedenue  (bepnymin, 4 4
[lyazeiinn).

17 Bszkocth KUJKOCTH, SHEprus 4 4
aKTHBAIHH.

18  [Bakyym. 4 6

19 OOcyX/IeHre TEOPETHYECKUX BOMIPOCOB 4 6
0 TPEBIIYIINM TEMaM.

20  [duddyswus. 4 4

21 TemnonpoBOJHOCTD. 4 6

22 |MonekynspHbIE SIBICHUS 4 4

73 OOcyXJaeHne TEeOPEeTHYECKUX BOMPOCOB 4 6
O MPEABIIYLIIM TEMaM.

24 |Ompenenenne Cp/Cv rasos. 4 4

25  |®a30Bble MEPEXOBI. 4 6

2 OOcyX/IeHre TEOPETHYECKUX BOMIPOCOB 4 5
0 TPEIBIIYIINM TEMaM.

27  |PeanbHble rassl. 4 6

28  |[loBepxHOCTHOE HaTsHKEHUE. 4 4

29  |Tem1oeMKOCTb. 4 4

30 OOcyXJaeHne TEeOPEeTHYECKUX BOMPOCOB 4 6
0 MPEIBIIYLIIM TEMaM.

31 Maruutomerp. AOCOIIOTHBIA BOJBTMETD. 4 6
MonenupoBaHue MIEKTPUUECKUX TOJIEH.
CHexkTpsl  2JIEKTPUYECKHX  CHUTHAJIOB.

32 Bomnunoson,. Cunres ANEKTPUUECKUX 4 4
CHUTHAJIOB.

33 OOcyX/IeHre TEOPETHYESCKUX BOMIPOCOB 4 6
0 TIPEIBIIYIINM TEMaM.

34 Maruetpon (u ¢QokycupoBka). 3akoH 4 4
TpEX BTOpHIX. OnbIT MUUIHKEHA.

35 Casur (a3 B uenu MEepeMEHHOro TOKa. 4 6
Pe3onanc HanpspkeHuil. Pe3oHaHc TOKOB.
Oddexkr Xomra B MONYyNPOBOJHUKAX.

36 Oddexr Xoma B MeTaJulax. 4 6
MarseroconpoTHBIICHHE
MOJTYIIPOBOJHHUKOB.

37 OOcyX/IeHre TEOPETHYECKUX BOMIPOCOB 4 4
0 TPEIBIIYIINM TEMaM.
CBoGonubie koneOaHus. BwiHyXIeHHBIC

38 KOJICOaHWsI. JpobGoBoii LIyM. 4 6
KonebarenbHbIit KOHTYp C HEIMHEHHOU
E€MKOCTBIO.
Hua- wu napamarHetuku. [Jlua- wu

39 |mapamarHeTHKH. Hua- u 4 4
napamMaraeTuku. CKUH-3(PQexT.

40 OOcyXaeHne TEeOPeTHYECKUX BOMPOCOB 4 6
O MPEIBITYLIIM TEMaM.

41 bannmuctuueckuil raapBaHOMETP. 4 4




Penakcanmonnslii reneparop. Taeromunii

42 y 4 5
paspsia. BeICOKOYaCTOTHBIN pa3psil.

43 OOcyX/IeHre TEOPETHYECKUX BOMIPOCOB 4 6
0 TPEIBIIYIINM TEMaM.
Iletns  rucrepesuca  (AMHAMHUYECKHIA

44 METOx). [eTns rucrepesuca 4 4
(crarmyeckuir  meron). Ilapamerpos.
JBoliHOE SIpMO.

45 OOcyX/IeHre TEOPETHYECKUX BOMIPOCOB 4 4
0 TPEIBIAYIINM TEMaM.

46 Konpia  Herotona.  Murtepdepomerp 4 6
Kamena. Uurepdepomerp Penes.
LleHTpUpOBaHHBIC ONTUYECKUE CHCTEMBI.

47 MoenrpoBaHrue ONTHYECKUX MPUOOPOB. 4 4
Pedpaxromerp AbGe.

48  |Uzyuenwue nazepa. 4 4

49 O6cy>1<zleHmE TEOPETHYECKUX BOIPOCOB 4 6
TPEABITY e TEMBI.

50  |dudpakuus cera. 4 4

51 [onapuzanus. 4 6

52  |Uurepdepenuus o CBY. 4 4

53 O6C}’>K)1€HI/I? TEOPETUYECKUX BOIPOCOB 4 6
HPEeABbIIyLIeH TEMBI.

54 | dudpakunonHble pemETKH (TOHHOMETD). 4 4

55  |/IBoiiHOE JIy4enpenoMIeHUE. 4 4

56 O6cy>1<zleHmE TEOPETHYECKUX BOIPOCOB 4 5
TPEABITY e TEMBI.

57 | dudpakuus Ha yabTPa3BYKOBBIX BOJTHAX. 4 6

53 Pazpemarensuas CIOCOOHOCTD 4 4
MUKpockomna (Meton AGGe).

59 O6cy>1<zleHmE TEOPETHYECKUX BOIPOCOB 4 6
TPEeAbITy e TEMBI.

60  [Dddext Ilokkenbca. 4 6

61 Oddexr Mecbayspa. HUccnemnoBanue ) 4
PE30HAHCHOTO MOIVIOMIEH!S Y KBAHTOB.

62  |Uccnenosanue r¢ddexra Komnrona. 2 4

63 MarHuTHbIE ~ MOMEHT  JIETKUX  sJIep ’ 4
/SAMP/.
Cnexktpomerpus 7y — U3JIy4eHHS C
MIOMOIIIBIO CIMHTHUIALIOHHOTO

64  |cmexrpomerpa. M3mepeHnue aOCOMIOTHOM 2 4
aKTUBHOCTH Tnpenapata Co METOIOM Y — Y
COBIAJICHUH.

65 OmnpeneneHne SHEPrUM O YaCTHULl IO ) 4
BEJINYMHE UX Mpolera B BO3IyXe.
W3mepeHne BpeMEeHH XH3HM MIOOHOB Ha

66 |OCHOBaHMH YINIOBOTO  pacIpeneiIeHHs 2 4
MHTEHCUBHOCTH KOCMUYECKHX JIy4eH.
CUMHTWUISIIMOHHBIA ~ CUSTYMK ISt

67 |merexTmpoBaHU KOCMHYECKOTO 2 4
U3ITyYCHHS.

68 OOcyXaeHne TEeOPeTHYECKUX BOMPOCOB ’ 4
0 TPEBIIYIIAM TEMaM.

69 Uzyuenue 3aKOHOB TEIUIOBOTO 5 4
U3ITy4eHHS.

70  |Dotoaddexr. 2 4

71 AtoMm Bozopoza. 2 4




72 |9ddexr Pamzayapa. 2 4
Usmepenne koddduumenta ocnabieHUs
MOTOKa  y-JIyued B  BEIIECTBE U
73 2 4
ompezaeneHue ux sHepruu. Pabora mo
PaaroOLMOHHON 0€30IaCHOCTH.
HccnenoBanne 3HEPreTHUECKOrO CIEKTPa
74  |-gactun u OTIpe/ieNieHre 1704 2 4
MUHUMaJIBHON YHEPTUH.
75  |Omneir @panka-lepma. 2 4
Nroro yacos 270 360
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 630 yac., 14 3au.ex.
4.2. CopaepxaHue TUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennuii)

1. BBomHbie paboTsr 1

M3ygarorcsi cucTeMarndeckue M CllydaiHble TOTPEIIHOCTH NPUOOpPOB Ha IpHUMEpe H3MEPEeHHs
YIENbHOIO  CONPOTHBIEHHS HUXPOMOBOM  NpPOBOJNIOKH. HMccnmenyroTrcs  MHCTPYMEHTAJIBHBIE
MOTPEIIHOCTH  AHAJIOTOBBIX M IHU(POBBIX HPUOOPOB, 3aKOHBI CIOKEHHS IOTPEIIHOCTEH,
MOTPEIIHOCTD MIPH MOJYYEHHH MPSIMOM METOJJOM HAUMEHBIINX KBAaIpaToB.

2. Brogubie paboTh 2

Ha npumepe KOCMHYECKOTO W3IIy4E€HHS, PErUCTPUPYEMOro cueTdyukoM leirepa, u3ydarorcs
OCHOBHBIC METOJIbI CTATUCTHYECKOH O0OpabOTKM JaHHBIX. V3ydaloTcsi OCHOBHBIC CBOWMCTBa
HOpPMAaJbHOTO pactpeneneHuss u  pacnpenenenus Ilyaccona. Hcecnemyercss  3aBHCHMMOCTB
CPEIHEKBAIPATUYHOIO OTKJIOHEHUS JaHHBIX OT 4Kcila U3MEPEHUH.

3. O06cy)eHUE TEOPETUUECKUX BOIIPOCOB IO IPEIBIIYIIIMM TEMaM.
[IpoBepsieTcst 3HaHUE CTY/IECHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3auTa pador.
4. V3yueHue »IeKTpOHHOTO0 ocLuiorpada.

NzyyaeTcst ycTpOWCTBO M MPUHITUI PA0OTHI 3JEKTPOHHOTO ocuuiutorpada. M3mepstoTcst mapaMeTpel
npocTredmux — KonmebaHud  --- amIudtyna, ¢asza W yacTtoThl. HMccienyercss  BiIMsAHUE
aAMIUTUTYTHO-9aCTOTHOH M ()a30BO-4aCTOTHON XapaKTEPUCTHK Ha Pe3yJbTaT U3MEPEHUI ¢ MOMOIIIBIO
ocuusuiorpada.

5. Onpe;[eneHI/Ie MOMCHTOB MHCPIUH TBCPALIX TCJI C TIOMOIIIBIO TpI/I(l)I/IJ'IHpHOFO IIoaBECa.

C noMoI1b0 TPUPHUIISIPHOTO MOJBECA U3MEPSAIOTCS MEPUOABI KPYTHIIBHBIX KOJIeOaHUH Tel pa3inyHON
¢opmel. [1o M3MepeHHBIM NepHoJaM BBIUUCISAIOTCS MOMEHTHI MHEPLUM TEJ, 3HAUYCHHS KOTOPBIX
CPaBHHUBAIOTCS C MMOJIyYEHHBIMH M3 PACUETOB M0 MX T€OMETPHUECKUM pa3MepaM. DKCIIEPUMEHTAIbHO
poBEpsieTCs alAMTUBHOCTL MOMEHTOB HHEpLMU U TeopeMa [ roiirenca—IlIreiinepa.

6. O0CyXJJCHUE TEOPETUUECKUX BOIIPOCOB IO IPEIBIIYIIIMM TEMaM.
[IpoBepsiercst 3HaHUE CTY/IEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3anuTa pador.

7. DKcniepUMEHTalIbHAsI TIPOBEPKA 3aKOHA BPAIATEIbHOTO JBIKCHUS HA KPECTOOOPa3HOM MasTHHKE
OobepbOexa.




C momomipi0 KpecTooOpa3HOro MasTHHKA, K OCH KOTOPOTO ITOJBEIIMBAIOTCS TPY3bl Pa3IMIHOM
MacChl, UCCIIEYETCS OCHOBHOM 3aKOH BPAIIaTeIbHOTO JIBMYKEHHS. JKCIIEPUMEHTAIBLHO TIPOBEPSIOTCS
COOTHOIIEHHSI 7SI MOMEHTOB HMHEPLUUHM IMIMHIPOB M 3aBUCHUMOCTH MOMEHTa WHEPIHMH OT
paccTosiHAsL 10 OCH BpamieHus. Mcciemyercst BIMSIHAE CONPOTHUBICHHS BO3IyXa Ha HCKaXCHUE
pEe3yabTaTOB OIbITA.

8. Ompenenenne ycKOpeHHs: CBOOOAHOTO MaJEHHs MPH MOMOIIM 00OPOTHOTO MasiTHHKA. M3ydenue
(pU3NYECKOT0 MasITHHKA.

C momompio (HU3NYECKOr0 MasTHHUKa B (OpME UIMHHOTO CTEPXKHS M OOOPOTHOTO MasiTHHKA C
MOABWXHBIMU T'Py3aMH HCCIIEAYIOTCS OCHOBHBIE 3aKOHBI KOJICOATEIbHOTO JIBMKEHHS. M3Mepsiorcs
NepUO/Ibl KoJIeOaHWH MasiTHUKOB, HCCIIEAYIOTCS 3aBUCHMOCTD IIEPHOJA OT aMILIHTYIbI KOJICOAHUH 1
3aryxanus. Ilo 3HaueHHIO mepHoma HU3MeEpsieTCs YCKOPEHHE CBOOOIHOIO MaJeHHS C BBICOKOM
TOYHOCTEIO.

9. Onpenenenne moxyns FOura

Hccnenytorest Manble ynpyrue paedopmanuy pacTsDKCHMS/CokaTHs, M3ruba M KpydeHHs i
pa3IMyHBIX MarepuasoB (CTalb, JATyHb, pa3iduyHbIe MOpoasl aepesa). [lo 3Hayenunro aedopmanuu
BBIYHCIISIETCS] MOYJIb COOTBETCTBYIOIETO MaTepuila Pa3InIHBIMU CIIOCOOaMHU.

10. OGcyxkIeHrEe TEOPETUYECKUX BOIPOCOB IO PEABLIYIIIUM TEMaM.
[IpoBepsieTcst 3HaHUE CTY/IEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3anuTa pador.
11. UccnenoBanue npereccuy ypaBHOBEIIEHHOTO THPOCKOTIA.

HccnenytoTcst 3aKOHBI ABMKEHUSI OBICTPOBPALIAIONINXCS OCCUMMETPUYHBIX Tesl (rupockornos). [lo
CKOpPOCTH MPELECCUU THPOCKOTIA O] AEVCTBUEM MOCTOSITHHOIO MOMEHTA CHJI ONPENEISAETCS CKOPOCTh
BpALICHUS pOoTOpa. MOMEHT MHEPLUH POTOpA OMPEAEITISIETCS METOIOM KPYTHIIBHBIX KoJIeOaHui MpH
CPAaBHEHMHM C 3TATIOHHBIM TeJIOM. [1o OImyckaHMM 0CH TMPOCKOIIa U3MEPSETCSI MOMEHT CHIIBI TPEHHS B
OCH I'MpOCKOIIa.

12. Nzy4enue konebaHUi CTPYHBI.

Hccnenyrorest cTosiure BOJHBI, BO30y)KIaeMble Ha HATSHYTOH CTaJIbHOH CTPYHE C 3aKperyIeHHbBIMU
KOHI[aMU. V3MepsroTCsl pe30HaHCHBIC YacTOTHl B 3aBUCHMOCTH OT CHWJIBI HATSHKEHHSI HUTH, U3 YETrO
ONPEJIeIISIeTCs] CKOPOCTh PACIIPOCTPAHEHHUS BOJIH Ha CTPYHE U €€ JIMHeWHas IUIOTHOCTh. Peructpanus
KOJICOaHUI MMPOBOANTCS C TIOMOIIBIO 3JIEKTPOMATHUTHOTO JIATYMKA, TOAKIIIOYEHHOTO K JICKTPOHHOMY
ocumiutorpady. [1o mmpuHe pezoHanca u3mepsieTcst JOOPOTHOCTh KOJIEOATENLHOW CUCTEMBI.

13. UccnenoBanre cBOOOIHBIX KOJIEOAHNUN CBSI3aHHBIX MAagTHUKOB

Hccnemytorcst 0COOCHHOCTH KOJIeOaHWH CHCTEMBI W3 JABYX CBS3aHHBIX MAasTHUKOB. M3MepstoTcs
COOCTBEHHBIE YaCTOTHI KOJE€OaHW M HMCCIENYIOTCs COOCTBEHHBIE MOABI KoneOaHwid. Wccmemyercs
3aBUCHMOCTD XapakTepa KojeOaHui OT KOHCTAHTHI CBSI3H MAasTHUKOB.

14. Ompenenenue CKOPOCTH MOJIETA MYIH.

CkopocTh monera MyJld W3 IHEBMAaTHYECKOTO PYXKbsl M3MEpSAETCS C MOMOIIBIO OaTMCTUYECKOrO
MeTona. CKOpOCTH BBIUHCIAIOTCSA [0 AMIUIUTYAE OTKJIOHEHHS OaJITMCTUYECKOTO U KPYTHUIIBHOTO
MAasiITHUKOB C UCIIOJIb30BAaHUEM 3aKOHOB COXPAHEHUS UMILYJIbCA, SHEPTUH U MOMEHTA UMITYJIbCA.

15. ObcyxeHne TEOPETUIECKUX BOIIPOCOB MO MPEABIIYIIIMM TEMaM.

[IpoBepsieTcst 3HaHUE CTY/IEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3auTa pador.



Cemecrtp: 2 (Becennuit)
16. Crannonapnoe teuenue (bepuymnu, [Tyaseiins).

N3yuarorcs cBOMCTBA CTALMOHAPHBIX TEUEHUH JKUIKOCTEH W ra3oB. Pacxonm >KUAKOCTH U3MEPSETCS
pacxonoMepamu 1Tuto n Bentypu. I1o 3aBrucuMocTH pacxona ra3a oT nnepenajaa JaBiIeHHs Ha y4acTKe
TpyOBI M3MepseTcst BI3KOCTh ra3a. Ilo oTkinonenue ot 3akoHa Ilyaseiins onpenensiercs KpuTnyeckoe
yrcio PeitHonbaca, COOTBETCTBYOMIEE MTEPEXOLY OT JAMUHAPHOTO TEUEHHSI K TypOyJICHTHOMY.

17. BS3KOCTb KUJIKOCTH, YIHEPrUsl AKTUBALIUU.

ITo BepTHKAIBHOMY Ia/ICHHIO TPOOHBIX IAPUKOB B BEPTHKAIBHOM KOJIOE, 3aII0IHEHHON TIIUIIEPHHOM,
usMepsiercss  ko3(ppuUMEeHT BI3KOCTM KHIKOCTH B 3aBHCHUMOCTH OT Temmeparype. Ilo
YCTaHOBHUBIIEHCSI CKOPOCTH MajeHus nposepsiercs (opmyna CTokca Al CHIBI COMPOTHBICHUS B
BA3KOH kuakocTd. [lo TemmepaTypHON 3aBHCHMOCTH BSI3KOCTH OIPENEISAETCS SHEPIHsl aKTHBALMH
JUI MOJIEKYJT KUAKOCTH. DHEPrusl akTUBALUs CPABHUBACTCS C SHEPrUel CBA3U, TEIUIOTOM HCIIapEeHUs!
1 DHEPTUEH MOBEPXHOCTHOIO HATSHKEHUS.

18. Bakyym.

N3yuaroTcsi 0OCHOBHbBIE METOABI IIOJYUYEHMs U M3MEpeHUs BakyyMma. Mcciemyercs 3akoH OTKauku B
BS3KOCTHOM DPEKUME IpU OTKadke (OPBAKyyMHBIM HACOCOM M 3aKOH OTKauKH B KHYACEHOBCKOM
pe’KUMe IpU BBICOKOM BaKyyMe (C MOMOIIbI0 11 Py3HMOHHOTO MACIISTHOTO MM TypOOMOJIEKYISIPHOTO
HacocoB). M3MepeHne HU3KOrO BakyymMa MPOBOIUTCS  MAacisHbIM, TEPMONApHBIM U
TEPMOPE3UCTOPHBIM ~ BaKyymMMeTpamu. Bblcokuii BakyyM HU3MepSATCS HOHU3ALUMOHHBIM U
MarHeTPOHHBIM BaKyyMMETPaMHU.

19. O6cyxeHne TEOPeTUYECKUX BOIPOCOB MO NPEABIAYIINM TEMaM.

HpOBepreTCﬁ 3HAHUC CTYACHTAMU OCHOB O6pa6OTKI/I PE3YJIbTATOB 3KCIICPUMCHTOB. 3aH_II/ITa pa60T.

20. Juddysus.

Hccnenyercs B3amMHas auddy3ust BO3myXa M TeJUs 4epe3 TOHKYI TPYOKy, COCOUHSIOUIYIO IBa
cocyna. KoHIEHTpalMu Ta30B U3MEPSIOTCS TEPMOPE3UCTOPHBIM — JAaTYMKOM II0  Pa3HOCTH
TEIUIONPOBOAHOCTH  cMecH. Mccaenyercs NpUMEHUMOCTh 3akoHa Duka W 3aBHCHMOCTh
ko3 durmenta B3auMuom JuQQy3nuu OT JaBICHUSI.

21. TennonpoBOAHOCTb.

Uccnenyercst 3aBUCUMOCTh KO3 HUIMEHTA TEIUIONPOBOJHOCTH BO3AyXa OT TEMIEparypel H
naBieHus. V3MepeHus IpOBOIATCS IO HAarpeBy IIPOBOJIOKH, 3aKJIIOUYEHHOH B IMJIMHIPUYECKYIO
BO3AYIIHYIO 000m04Ky. Temmeparypa BHEIIHEH OOOJOYKH KOHTPOJUIMPYETCS TEPMOCTATOM,
TeMIIepaTypa MPOBOJIOKU ONPENesieTCs M0 3aBUCUMOCTH CONPOTUBIICHHUS MaTeprajia MPOBOJIOKH OT
temneparypbl. IIpy HU3KOM JaBleHUH HCCIEAYETCSl SIBJICHHE TEMIIEPaTypHOTO CKadka BOJIM3U
MIPOBOJIOKH.

22. MonexynsipHble SBICHUS

HccnenytoTcst MOJEKy/sipHbIE HPOLECCHl B CHIBHO pa3pekeHHbIX rasax. M3ywaercs mporecc
ANEKTPOOTKAYKU --- TIODVIONICHMSI YaCTHIl ra3a aHoJOM B pe3yJbTare WOHH3ALUU DJICKTPOHHBIM
yaapoMm. M3mepsiercst AaBi€HHE HACBHIIICHHBIX MAapoB TYTOIUIABKUX METAJIOB IO W3MEHEHHIO
JaBJICHUS TIPH HarpeBe TOKOM 00pasiia B BaKyyMe.

23. O0cyXx1eHue TEOPETHUECKUX BOMPOCOB IO MPEABIAYLIUM TEMaM.

HpOBepreTCﬁ 3HAHUC CTYACHTAMU OCHOB O6pa6OTKI/I PE3YJIbTATOB SKCIICPUMCHTOB. 3aH_II/ITa pa60T.



24. Onpenenenne Cp/Cv ra3os.

Usmepsiercss mokaszarens anauabarbl mertogamu Knemana-Jle3opmMa M aKyCTHUECKOTO pe30HAHCA.
Bbruucnsiercss 3HaueHHE CKOpOCTH 3ByKa. M3Mmepsitorcs mnapaMeTpbl M HX 3aBUCHUMOCTb OT
TEMITEpaTyphl IJIs BO3AYyXa U YIIIEKHCIIOTO rasa.

25. ®a30BbI€ MEPEXOABI.

C moMoIIpi0 PTYTHOTO MaHOMETpa M TEPMOCTaTa U3MEPSIETCS] 3aBUCHMOCTD JTaBJICHHS HACBIIIEHHbBIX
MapoB OT TEMIIEPATypPbl JUIS BOIBI U CIHpTa. 110 MONMyYeHHOW 3aBHCUMOCTH BBIYUCISETCS TEIUIOTA
apooOpa3oBaHUs COOTBETCTBYIOIINX JKUAKOCTEH.

26. O0cyx/IeHUEe TEOPETHUECKUX BOIPOCOB IO MPEABIIYIINM TEMaM.
[IpoBepsiercst 3HaHUE CTY/IEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3anuTa pador.
27. PeanpHble rassl.

Uccnenyercst adpdexr xoyasi—Tomcona npocauynBaHus ra3za 4epe3 MOPUCTYIO MEPETOPOAKY s
yIJIEKHUCII0ro ra3a. PasHocTs Temmeparyp u3Mepsiercs TepMonapoil. Beraucnstorest ko3huueHTs
JTxoyns—Tomcona wu napamerpel raza Ban-nmep-Baanbca. Ilo u3MepeHHBIM —IapaMeTpam
MPOU3BOIUTCS OLICHKA KPUTHUECKUX MTapaMeTPOB I'a3a U TeMIIepaTypsl HHBepcHH 3 eKTa.

28. IToBepXHOCTHOE HATSHKCHUE.

Uzmepsiercst K03POUIMEHT MOBEPXHOCTHOTO HATSDKEHUSI PA3JIMYHBIX JKUJKOCTEH (BOABI M CIIMPTA) B
3aBUCHMOCTH OT TeMIeparypbl MetogoM PeOunnmepa. Onpenensercs mMoiHas CBOOOIHAs dHEPTHS
MOBEPXHOCTH H TEIUIOTa 00Pa30BaHMs SAMHHIIBI IIOBEPXHOCTH.

29. TemnoeMKOCTb.

N3mepsieTcd TEMIOEMKOCTh TBEPABIX TEJN M TEIJIOEMKOCTh I'a30B IPHU MOCTOSHHOM JaBICHUU IS
pa3IMuHBIX pacxonoB. Temreparypa TBEpIOro Tejla U3MEPSETCsl 110 3aBUCUMOCTH COIPOTHUBIEHHUS
HarpeBaress OT TeMIleparypsl. Temmneparypa ra3za u3mepseTcs TEpMOIapou.

30. O6cyxeHre TEOPETUIECKUX BOMPOCOB MO NPEABIAYIINM TEMaM.

[IpoBepsieTcst 3HaHNE CTYIEHTaMH OCHOB 00Pa0OTKU PE3yJbTaTOB IKCIIEPUMEHTOB. 3aluTa pador.
Cemectp: 3 (Ocennuit)

31. MarautomeTp. AGCOIIOTHBIN BOJABTMETP. MOAEINPOBaHHUE AIIEKTPUYECKUX MOJIEH.

OnpeneneHne TOPU3OHTAIBHON COCTaBISIONIEH MArHUTHOTO TOJII 3€MJIM, U YCTaHOBJICHHUE
KOJIMYECTBEHHOI'O COOTHOILUCHMSI MEXAY C€IWHUIAMU JJIEKTPUUECKOI0 TOKA U HAlpsDKEHUs B
cucreMax CHU u CI'C. H3yueHne 3/EeKTPOCTATHYECKUX MMOJIEH MPsIMOYTOJILHOTO Kabessl, MIOCKOro
KOH/IGHCATOPA, YeThIPeX 3apsKEHHBIX IIUJIMHIPOB Ha IEKTPONPOBOAHOM Oymare.

32. CrieKTpsl ANEeKTpUYECKUX CUTHANIOB. BomHoBOA. CHHTE3 3JIEKTPHUECKUX CUTHAJIOB.

W3y4yeHne CHEKTpaJbHOTO COCTAaB MEPUOANYECKHUX DIJIEKTPUYECKMX CHUTHAjJoB. 3yuenue
BO3MOXHOCTH CHHTE3HPOBAHUS TMEPHOANYECKUX D3JICKTPUUECKHX CHUTHAJIOB MPU OTPaAaHHMYCHHOM
HaOope CIEeKTpaJbHBIX KOMHOHEHT. (O3HakoMJIEHHE C OCOOCHHOCTSMH paclpOCTPaHEHUS
SNIEKTPOMArHUTHBIX BOJH B BOJHOBOJE, AallapaTypodl HM METOAaMH HW3MEPEHHS OCHOBHBIX
XapaKTEePUCTUK MPOTEKAIONINX IIPH ITOM IPOLIECCOB.

33. O6cyxkIeHHE TEOPETUIECKUX BOTIPOCOB IO PEABLIYIIIUM TEMaM.



OO0paboTKa MOTyYEHHBIX KCICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYUH, TPUBOISIIIMX K OIIHOKaM
M3MEPCHHUSA, M pacueT IMOTPEIIHOCTEH W3MEpPEHHsSI HCCICAYEMBIX BEIUYMH. [IpejicTaBieHue
NpOJCIaHHOW PabOThl B BHJIE HAYYHOTrO0 OTYETa. 3alWTa MOJYYCHHBIX pe3yiasraroB. OOCyxIeHHe
BOIIPOCA II0 BRIOOPY.

34. MaruetpoH (1 ¢poKycHUpoBKa). 3akOH TPEX BTOPBIX. ONbIT MUJIMKEHA.

OmpeneneHre OTHOUICHUS 3apsia JIEKTPOHA K €ro Macce METOIOM MarHUTHOW (DOKYCHPOBKH H
METOJIOM MarHeTpoHa. OmnpezeneHue yaeabHOTO 3apsaa HEeKTPOHA Ha OCHOBE 3aKOHA «TPEX BTOPBIX»
U BAKyYMHOTO Jauoza. V3MepeHue sIeMEeHTapHOro 3apsja METOIOM MAacIlsHBIX Kareidb MO HX
JBMKCHUIO B BO3/IyX€e MO ACHCTBUEM CHIIbI TSHDKECTH U BEPTUKAJIBHOTO AIEKTPUYECKOTO MOJIS.

35. CnBur a3 B 11enu MepeMeHHOro Toka. Pe3oHanc HanpsbkeHuid. Pe3oHaHC TOKOB.

W3y4yeHne BIMSHUS aKTHBHOTO CONPOTHUBIICHUS, MHAYKTHBHOCTH M EMKOCTH Ha CABMI (a3 MEXIy
TOKOM U HalpsDKEHUEM B LIETIH IEPEMEHHOIO ToKa. VccienoBanne pe30HaHCOB HaNpPSKEHUI U TOKOB
B IIOCJICIOBATEIbHOM M B MAapajuIeIbHOM KOleOaTenTbHOM KOHTypaxX C HM3MEHSeMOH EMKOCTBIO,
MOJTyYeHHE aMIUINTYIHO-4aCTOTHBIX U ()a30BO-YaCTOTHBIX XapaKTEPUCTHK, ONPEACICHHE OCHOBHBIX
[apaMeTpoB KOHTYPOB.

36. Dpdexr Xomnma B momynpoBoaHukax. Jddekr Xomra B MeTtamuiax. MarHeToconpoTHBICHUE
TIOJTYTIPOBOTHUKOB.

UccnenoBanne 3aBucumoctu JAC Xomna OT BeIMYMHBI MATHUTHOTO TOJISI MPH Pa3lIUYHBIX TOKax
yepe3 oOpaseln Uil OnpesieleHus] KOHCTaHThl Xoja. V3mepeHne MOIBM)KHOCTH M KOHIIGHTPALUH
HOCHUTENIEH 3apsjia B MOIYNPOBOAHMKAX M MeTayax. V3MmepeHne 3aBHCUMOCTH COINPOTHUBIEHHS
MOJTYIPOBOJHUKOBBIX 00pa3I0B pa3InIHON (OPMBI OT MHIYKIIMH MarHUTHOTO TIOJIS.

37. ObcyxaeHne TeOpeTHIECKUX BOIPOCOB MO MPEABIIYIIIMM TEMaM.

OO0paboTKa MOTYYEHHBIX IKCICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYUH, TPUBOISIIIMX K OIIHOKaM
M3MEPCHHUSA, M pacueT MOTPEIIHOCTEH W3MEPEHHsS HCCICAYEMBIX BEJIUYMH. [IpejcTaBieHue
MPOJCIaHHONW PabOThl B BHJE HAyYHOTrO OTYeTa. 3aluTa MOJYYCHHBIX pe3yiasraroB. OOCyxIeHHe
BOIIPOCA I10 BEIOOPY.

38. CBoboanbie konebanusi. Beinyxaennsie konedanus. poOosoi mym. KonebarenbHblil KOHTYp C
HEJIMHEWHON EMKOCTBIO.

UccnenoBanne cBOOOAHBIX M BBIHYKICHHBIX KOJIEOaHUH B JIEKTPHUUECKOM KOJIEOATEIbHOM KOHTYDE.
Usmepenne 3apsiia snekTpoHa 1o ApoboBoMy mymy. M3ydeHue pe3oHaHCHBIX CBOWCTB HEJIMHEHHOTO
KoJIe0aTeIbHOTO KOHTYpa

39. lna- u mapamaruetukd. Jna- u napamarsetuku. J{na- u napamaraeTuku. CkuH-3hekr.

W3mepeHne MarHWTHOH BOCHPUUMYMBOCTH JIMa- H [apaMarHUTHOTO o0OpasioB. M3ydeHue
TEMIEPaTyPHON 3aBUCMMOCTH MAarHUTHOM BOCIPUUMYUBOCTH (eppoMarHeTHKa Bbllie Touku Kiopu.
HccnenoBanue NpOHUKHOBEHUS IIEPEMEHHOTO MAaIrHUTHOI'O 110JI1 B MEIHBIN IOJIBIN LIUIIMHIP.

40. O6cyx1eHue TEOPETHUECKUX BOIPOCOB IO MPEABIIYIINM TEMaM.

OO0paboTKa MOTYYEHHBIX KCICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYMH, TPUBOISIIIMX K OIIHOKaM
M3MEPCHHUSA, M pacueT IMOTPEIIHOCTEH W3MEPEHHsSI HCCICAYEMBIX BEIUYMH. [IpejicTaBieHue
MpOJCIaHHOW PabOThl B BHJIE HAYYHOTro OTYeTa. 3aluTa MOJYYCHHBIX pe3yiasraroB. OOCyxIeHHe
BOITPOCA II0 BRIOOPY.

41. bannucTuuecKkuid raabBaHOMETP.



N3yyenne paboOThl BBICOKOYYBCTBUTEIBHOIO 3€PKAJIbHOTO TajbBAHOMETPAa MarHUTOJIEKTPUUYECKON
CUCTEMBI B PEXKUMaX U3MEPEHHS TIOCTOSHHOTO TOKA U 3JIEKTPUUECKOTO 3apsiia.

42. PenakcalliOHHBIN reHepatop. Tieromuii pa3psa. BeICOKOUaCTOTHBIA pa3psia.

UccnenoBanme penakcalldOHHOTO TeHepaTtopa Ha crabunutpoHe. l3yuyeHwe BONbT-aMIIepHON
XapaKTEPUCTUKN HOPMAaJIbHOTO TIEIOIIETO paspsaa. V3ydeHue CBOMCTB IIa3Mbl BBICOKOYACTOTHOTO
ra3oBOIo paspsjia B BO3yXe METOIOM 30H/I0BBIX XapaKTEPUCTHK.

43. O0cyx/IeHue TEOPETHUECKUX BOIPOCOB IO MPEIBIIYIINM TEMaM.

OO0paboTKa MOTYYEHHBIX KCICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYMH, TPUBOISIIIMX K OIIHOKaM
M3MEPCHHUSA, M pacueT TMOTPEIIHOCTEH W3MEPEHHsS HCCICAYEMBIX BEIUYMH. [IpejicTaBieHue
MpOJCIaHHOW PabOThl B BUJE HAyYHOTrO0 OTYETa. 3alMTa MOJYYCHHBIX pe3yiasraroB. OOCyxIeHHe
BOITPOCA II0 BRIOOPY.

44. Tletns rucrepesuca (auHamuueckuit meron). llemnis rucrepesuca (CTaTHUECKUH METOMN).
[TapamerpoHn. J[BoitHOE SIpMO.

W3y4yeHnne neTenb rucrepesnca pasMuHbIX (EppOMArHUTHBIX MaTepHaloB B MEPEMEHHBIX IOJISX.
Usmepenne HayanbHOW KpPUBOM HAaMarHWYMBaHWsA (EPPOMArHETUKOB M TPENENbHOM IEeTIu
rucTepesuca s 00pas3oB TOPOUAATIbHON (OPMBI, M3TOTOBIEHHBIX U3 YUCTOTO JKele3a WM CTalH.
Uzyuenune napaMeTpuueckux KojaeOaHuil B IEKTPUUECKON LETIH.

45. O0cyx1eHue TEOPETHUECKUX BOMPOCOB MO MPEABIAYLIUM TEMaM.

OO0paboTKa MOTYYEHHBIX 3KCIEPUMEHTAIBHBIX JaHHBIX. AHAIN3 TPUYUH, TPUBOAALIMX K OMIHOKaM
U3MEpEHHsI, W pacyeT TIIOTPEIIHOCTeH W3MepeHHs HcclieqyeMblx BenuuuH. [IpencraBnenue
NpOJENaHHOW Pa0OThl B BHIE HAyYHOTO OTYETa. 3alluTa IOJNyYEHHBIX pe3ynasraroB. OOcyxIeHHe
BOTIpOCA IO BBIOODY.

Cemecrtp: 4 (Becennuit)
46. Konbiia Hetorona. Marepdepomerp Kamena. Marepdepometp Pernest.

UnTepdepeHinonHoe MU3MepeHHe KPHUBH3HBI CTEKISIHHOM TMOBEPXHOCTH C IOMOIIBIO  KOJIel]
Heiotona. MHrepdepeHIMOHHBIE H3MEpPEHHS IOKa3arejeid MPeIOMIICHHST Ta30B C TOMOIIbIO
unteppepomerpon Kamena u Penes.

47. lleHTpUpOBaHHBIE ONTHYECKUE CHCTEMBL. MOIEIMPOBAHUE ONTHYECKHX MNPUOOPOB.
Pedpaxromerp AbGe.

M3ydeHne MeTOIOB OmpenesieHns] (POKYCHBIX PACCTOSHHUM JIMH3 M CIOXHBIX ONTHYECKHX CHCTEM.
OmpeneneHne XapakTEPUCTHK ONTHUYECKOH CUCTEMbI, COCTABICHHOW W3 TOHKWX JWH3. V3ydeHue
chepruyeckoll U XpoMmarmueckod abepparnuii. M3ydenune Mmopenedt 3putenbHbBIX TpyO Keruepa u
lamuies m Mozenu MUKpOCKoma. M3Mepenue nmokasaresneld mpeloMIIeHus TBEPABIX M KHUIKUX TeJ B
MOHOXPOMAaTH4EeCKOM CBETE C TIOMOIIbI0 pedpakTomerpa AdOe.

48. Uzydenue nazepa.

W3yuenne OCHOBHBIX NMPUHIMIIOB paOOTHl TEIHK-HEOHOBOTO Jla3epa, CBOMCTB JIA3€PHOTO M3IYUYCHUS
U U3MEpeHue YCWICHMs Ja3epHOil TpyOku. McciemoBaHMe COCTOSHHS MOJSPU3AIMU H3ITy4EHHS
na3epa Ha uccienyemoi TpyOke. Habmonenue MooBoOi CTPYKTYPBI J1a3epHOTO HU3ITy4YCHUSI.

49. OOcyxeHue TeOPETHUECKUX BOIPOCOB MPEAbIAYLICH TEMBI.



OO0paboTKa MOTyYEHHBIX KCICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYUH, TPUBOISIIIMX K OIIHOKaM
M3MEPCHHUSA, M pacueT IMOTPEIIHOCTEH W3MEpPEHHsSI HCCICAYEMBIX BEIUYMH. [IpejicTaBieHue
NpOJCIaHHOW PabOThl B BHJIE HAYYHOTrO0 OTYETa. 3alWTa MOJYYCHHBIX pe3yiasraroB. OOCyxIeHHe
BOIIPOCA II0 BRIOOPY.

50. Iudpakuus csera.

UccnenoBanmne spnenus nudpakuun Ppenens u PpayHrodepa Ha menu. M3ydeHue BIMAHUS
audpaKknuy Ha pa3penaonryo ClioCOOHOCTh ONTHYECKUX UHCTPYMEHTOB.

51. Ionspuzarmus.

O3HakoMJIEHHME € METOolaMHU IIOJNyuYeHMsT W aHaiu3a [oJisipu3oBaHHOro ceera. OmnpeneneHue
mokasaressi mpesioMiieHust 300HuTa depe3 yroi bprocrepa. MccnenoBanue xapakrepa Moyisipu3aluu
CBETa B TMPEIOMJIEHHOM U OTpaxXEHHOM OT CTOombl Jyuax. MccienoBanue uHTephepeHINU
MOJNSPU30BaHHBIX Jiyded. OmpeaeneHne HampaBieHHsS BpAIICHHS CBETOBOIO BEKTOpa B
IUIMIITUYECKH [TOJIIPU30BaHHOMN BOJIHE.

52. Unrepdepennus BoaH CBY.

Nzyuenune naTepdEpeHIINU IMEKTPOMATHUTHBIX BOJIH MIJUTMMETPOBOTO JHMAaNa3oHa ¢ MPUMEHEHHUEM
JIBYX ONTHYECKUX HHTEP(EPEHIIMOHHBIX CXeM. DKCIIEPUMEHTAIBHOE OIpENeIeHUE JJIMHBI BOJHEI
M3IIy4eHUd W TIOKa3aTesid TMPENOMIICHUA TUAJIEKTpUKa. OKCIIEpUMEHTalbHasg IPOBEpKa 3aKoHa
Manroca.

53. O6cyxIeHHE TEOPETUYECKUX BOMPOCOB NPEABIAYIIEH TEMBI.

OO0paboTKa MOTYYEHHBIX KCIEPUMEHTAIBHBIX JaHHBIX. AHAIN3 TPUYUH, TPUBOAALIMX K OMIHOKaM
U3MEPEHHsl, W pacyeT IIOTPEIIHOCTeH W3MepeHHs HcclieyeMblx BenuuuH. [IpencraBnenue
NPOJENaHHOW PabOThl B BHIE HAyYHOTO OTYETa. 3allWTa IOJNyYEHHBIX pe3ynasraroB. OOcyxIeHHe
BOTIpOCA IO BBIOODY.

54. IndppakiunoHHbIe PemETKH (TOHHOMETD).

3HaKOMCTBO C pabOTOW M HACTPOWKOW TOHMOMETPA M OIpPENENCHUE CHEKTPaJbHBIX XapaKTEPUCTUK
amIumTygHoW pemérku. MccnemoBanue cnekTpa pTyTHOM jammbl. OmpezeneHue CIeKTpaIbHBIX
XapaKTepUCTHK (Pa30BOM PEIIETKH (DILIEIETTA).

55. JIBOIHOE JTy4enpeIoMIIEHHUE.

Wzyuenune 3aBUCHUMOCTH IOKazaTelsi MPEJIOMIICHUS! HEOOBIKHOBEHHOH BOJHBI OT HAalpaBlICHUS B
JBOSIKOTIpESIOMJISIIOIEM KpucTasuie. OlpeiesieHue [NIaBHbIX [T0Ka3aTesel IpeJoMIIeHUs B KpUCTalIe.

56. O6CykIeHIEe TEOPETUIECKUX BOMPOCOB NMPEABLIYIICH TEMBI.

OO0paboTKa MOTyYEHHBIX KCICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYMH, TPUBOISIIIMX K OIIHOKaM
M3MEPEHHUSA, M pacueT IMOTPEIIHOCTEH W3MEpPEHHsSI HCCICAYEMBIX BEIUYMH. [IpejicTaBieHue
MpOJCIaHHOW PabOThl B BHJE HAyYHOTrO OTYeTa. 3alWTa MOJYYCHHBIX pe3yiasraroB. OOCyxIeHHe
BOIIPOCA I10 BEIOOPY.

57. Indpakuus Ha yabTPa3BYKOBBIX BOJTHAX.

Uzyuenne nudpakium cBeTa HA CHHYCOMAAIBHOW aKyCTHYECKOM pewérke n HaOmroneHue (pa3oBoid
PEETKU METOAOM TEMHOTO IIOJS.

58. Pa3zpemiarensHas cmiocoOHOCTh MUKpOCKoTa (MeTox A6Ge).



Onpenenenne aUQPaKUOHHOTO TIpeseia pas3pelieHruss O0ObEKTHBAa MHKpPOCKONa MeToioM AOGe.
OmpeneneHue TmepuoAa pemeToK MO HMX IPOCTPAHCTBEHHOMY CIEKTpY, MO H300paKeHUIO,
YBEJIMYEHHOMY C ITOMOIIBIO0 MOJICIM MHKPOCKOIIA, & TAKXKe, [0 OIIEHKE pa3pelaronieil CriocoOHOCTH
MUKpocKomna. [IpocTpaHcTBeHHAsE GUIBTPALIUS U MYJIBTUILUTUIIMPOBAHHE.

59. O6cyxeHre TEOPETUYECKUX BOMPOCOB NPEABIAYIIEH TEMBI.
OO0paboTKa MOTYYEHHBIX 3KCIEPUMEHTAIBHBIX JaHHBIX. AHAIN3 TPUYUH, TPUBOAALIMX K OMIHOKaM
U3MEpEHHsI, W pacyeT IIOTPEIIHOCTeH HW3MepeHHs HcclieqyeMblx BenuuuH. [IpencraBnenue

NpOJENaHHOW PabOThl B BHE HAyYHOTO OTYETa. 3alluTa IOJNyYEHHBIX pe3ynasraroB. OOcyxIeHHe
BOTIpOCA IO BBIOODY.

60. DpdexT [Mokkenbca.

HccnenoBanne uHTEp(EpEHIIMH pPACCEsHHOTO CBeTa, mpouleqmero kpucramwl. Habmonenue
M3MEHEHHS XapaKTepa MOJISIPU3alliK CBETa MPH HAIOKESHUH Ha KPUCTAJLT IEKTPUIESCKOTO OIS,

Cemectp: 5 (Ocennuii)
61. Ddbdexr Mecbayspa. MccnemoBanre pe30HAHCHOTO TOTIIONICHUS Y KBAHTOB.

C moMouibro MCTOAa AOIIJICPOBCKOIO CABUIAa B MeCCGay:)pOBCKOfI JIMHUHW TOTTIOMICHUA UCCIICAYCTCH
PC30HAHCHOEC TIIOITIOICHUEC -KBAHTOB, HCIYCKAC€MBIX SAJApaMU OJIOBaA. OHpeHeHﬂeTC}I IIOJIOKCHHUC
MakCuMyMa pC30HAHCHOTO IOITIOMICHUSA, €TI0 BCJIMYMHA, a TAKXKC OSKCIICPUMCHTAJIbHAA IIUPHUHA
JIMHUUN.

62. Uccnenosanue 3¢ dexra Komnrona.

C nomouIbl0 CUMHTHIUISIMMOHHOTO CHEKTPOMETPa HCCIEAYETCS] SHEPreTUYEeCKH CIEeKTpP -KBaHTOB,
paccesHHBIX Ha rmpaduTe. ONPeAessieTCs YHEPTUsl PACCESIHHBIX -KBAHTOB B 3aBHCHMOCTH OT yIjia
paccesHus, a TAKXKe SHEPTUs MTOKOS YaCTHUIl, Ha KOTOPBIX MPOUCXOIUT KOMIITOHOBCKOE pacCesHuUE.

63. MarHuTHBII MOMEHT JIeTKuX siaep /SIMP/.

MeTtonoM sIepHOTO MarHUTHOTO pe3oHaHca (IMP) mamepsitorest g-pakTopbl MPOTOHA, JCHTPOHA U
snpa Gropa ¥ BEIYMCISIIOTCS] UX MAarHUTHBIE MOMEHTHL. Pe3ybTaTsl CpaBHUBAIOTCS C BHIYUCICHHBIMU
Ha OCHOBE KBAPKOBOU MOJIEIIN aIPOHOB M OJJHOYACTHYHOW 000JI0YEYHOIN MOJIENH sifep.

64. CnekTpoMeTpHs Y — U3IyYEHHUS C MOMOIIBI0 CHUHTILIISIIMOHHOTO CIIeKTpoMmeTpa. M3mepenue
abcomoTHON akTUBHOCTH Tpenapara Co METOAOM Y — Y COBIIAJACHUH.

Meronom - coBmaaeHWil usMepsiercs aOconrorHas akTHBHOCTH npemnapara Co. Ilocme 3toro
OIIPEAEISIETCS SHEPI U ~-KBAHTOB HEM3BECTHOTO PAJAMOAKTUBHOIO IIpenapara.

65. OnpeneneHye 3HEPTUN 0. YACTHIL IO BEJIMYMHE UX MpoOera B BO3AyXe.

W3mepsiercss mipoOer -4acTHI] B BO3AyXe NBYMsl CIIOCOOaMHU: C TOMOIIBI0 TOPIEBOTO CYETUYMKA
leiirepa ¥ CUMHTHWIUIALMOHHOTO cueT4yWKa. [lo MOMydeHHBIM BETWYHHAM OMIpPENENSIeTCs] dHEPTus
JaCTHIL.

66. M3MepeHne BpeMEHH KU3HH MIOOHOB Ha OCHOBAHMH YITIOBOTO PacIpeneieHUs] HHTEHCUBHOCTH
KOCMHMYECKHUX JIy4ye.

C MMOMOLIBIO TCJICCKOIIA U3 JABYX CHUHTHUIUIATOPOB U3MCPACTCA YITIOBOC PACIPCACICHUC JKECTKOM
KOMIIOHCHTBI KOCMHUYECKOI'0O H3JIYyUCHUS. Ha ocnHoBe IOJIYUYCHHBIX AAHHBIX OLICHHUBACTCA BPEM
KHM3HHM MIOOHA.

67. CLII/IHTI/IJ'IJ'ISII_II/IOHHBII\/’I CUCTUYHUK JJII ACTCKTUPOBAHUSA KOCMHWYCCKOTO U3JTYyYCHU .



UsmepsieTcss 3aBUCUMOCTD BEPOSTHOCTH OOPa30BaHUs JIMBHEH BTOPMYHBIX 3apsDKEHHBIX YACTHIL B
CBHHIIE OT JIyOUHBI ypOBHS HaOMoeHNs (KackaaHas kpusas). [1o pe3yasraram OLeHUBAETCS CPEeIHSI
SHEPrus YaCTHIl B JIMBHE.

68. O6CyX1eHIE TEOPETUIECKUX BOMPOCOB O NPEABIAYIINM TEMaM.

[IpoBepsieTcss 3HaHWE CTyIEHTAaMH OCHOB 00OpaOOTKH pe3yJbTaroB OSKCIEPUMEHTOB, METOIOB
pETUCTpAllMU YacTUI] U KOHCTpYKui QotoymMmHOkutTeneld. [lociie 3TOro wmanararoTcsi OCHOBHEIC
MOJEJIN B3aMMOJICHCTBHS HM3JIyUYE€HHUS C BEIIECTBOM M 3JEMEHTHl (PU3UKH BBICOKMX IJIOTHOCTEH
SHEPIUH.

69. M3yuenue 3aKOHOB TEIUIOBOTO U3ITYUYECHHUS.

OnTHyeckuM THUPOMETPOM C HCUE3aIOUIe HHUTHIO W TEPMOMAPOW HCCIEAYeTCsl H3Iy4YeHUE
HaKaJICHHBIX Tel. B Mozenn abcoaroTHO YepHOTro Tela BHIYMCIIAIOTCS 3HaUeHHs NOCTOSHHBIX [1manka
u Credana-bonpimana.

70. ®ororhdekr.

Uccnenyercst 3aBucuMOCTh (DOTOTOKA OT BENWYHMHBI 3aCP>KMBAIOIICTO IMOTEHLMANa M YacTOThI
najaroero usnydeHnus. [1o pesyapraTaM BEIYUCISIETCS 3HAYE€HUE TOCTOSIHHOM [ 1nanka.

71. Arom Bonopona.

I/ICCHCZ[YIOTCSI 3aKOHOMCPHOCTU B OITHUYCCKOM CIICKTPE aTroMa BOAOpOAA. ITo pe3yiibTaTaM
BBIYUCIIAIOTCA IIOCTOAHHAA Pnﬂ6epra U1 ABYX HM30TOIIOB, HX NOTCHIMAJbI HWOHHU3AlUU,
HU30TOIIMYCCKUEC CABUTHU JIMHUH.

72. Dddexr Pamzayspa.

Hccnenyercss sHepreTudeckas 3aBUCHMOCTb BEPOSTHOCTH pAacCesHHS MEIJICHHBIX JIICKTPOHOB
aroMaMu KceHoHa. [lo pesynasTaTaM HW3MEpPEHHUIl OLGHUBACTCS pasMep BHENIHEH JICKTPOHHOM
000JIOUKHM aToMa.

73. Mamepenne kodhduimenta ociableHHss MOTOKA Y-Ty4eld B BEIIECTBE W OIPEJCIICHUE HX
sHepruu. Pabora o paanournoHHo# 0€30MacHOCTH.

C noMombI0 COUMHTWUISUOHHOTO CUETYHMKA HU3MEPAIOTCS JIMHEHHBbIE KOA(PPHUIMEHTH OCIa0IeHUS
IIOTOKA -JIy4el B CBUHLIE, JKeJie3e U altoMuHuM. [1o pe3ynbpraram ornpenensercst SHeprus -KBaHTOB.

74. ViccnenoBanne SHEPTETHUECKOTO CIIEKTPa -4aCTHUIl U OlIpeeTieHue X MUHUMAJIbHON YHEPTHH.

C TOMOIIIBI0 MAaTHUTHOTO CIIEKTPOMETPA MCCIIETYETCS SHEPreTHUSCKUI CIIEKTP -4aCTHII IPU pactiaze
anep uesusd. KammOpoBka crieKTpoMeTpa OCYLIECTBISETCS 10 SHEPTUU 3JIEKTPOHOB BHYTpPEHHEH
KOHBEPCHH.

75. Onbir @panka-l'epua.

MCTOI[OM QJICKTPOHHOT'O B036Y)K)_IGHI/I$I HU3MCPACTCA OHCPrusA ICpBOr0 YpPOBHA aromMa TICiivs.
CpaBHI/IBa}OTCH PE3yabTaThl, NOJTYYCHHBIC B JUHAMHWYCCKOM U CTATUYCCKOM pEIKUMaAX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)



Cemectp: 1 (Ocennnii) MexaHuka:

Jlabopatopus 501 I'K.

1.1.1 Onpenenenne cucTeMaTH4eCKUX M CIy4YalHbBIX IOTPELIHOCTEH HA MPUMEPE H3MEPEHUS
YIEJIBHOTO COIIPOTUBIICHUSI HUXPOMOBOM IPOBOJIOKH -11 yCTaHOBOK.

1.3.1 Onpenenenue monyns FOura Ha ocHOBe HccnenoBanus AeopManuii pacTsHkeHus U u3ruoa - 6
YCTaHOBOK.

(JIabopatopuslii cTeHn 6 mr.)

1.3.2 Onpenenenne MOAYs KpyUeHHS CTEPIKHEH CTATHYECKUM M TUHAMUYECKUM CIIOCO0aMH - 3
YCTaHOBKHU

1.4.2 Onpenenenne yckopeHHs CBOOOTHOTO MaJIeHHS MTPH MTOMOIIA 000OPOTHOTO MasiTHUKA - 6
YCTaHOBOK.

1.4.4 ViccnenoBanne cBOOOIHBIX KOeOaHU CBI3aHHBIX MasSITHUKOB - | yCTaHOBKA.

Jlabopatopus 502 I'K.

1.1.1 Ompenenenne cucTeMaTHUECKUX U CIYYaHBIX MOTPEITHOCTEN HA MPUMEpE U3MEPEHUS
YIEIBHOTO COMPOTHUBIICHHUSI HUXPOMOBOH MPOBOJIOKH -12 yCTaHOBOK.

1.2.3 Onpenenenne MOMEHTa HHEPITUH TBEP/BIX TEJ C IOMOIIBIO TPUDUIISIPHOTO TTo/iBeca — 9
YCTaHOBOK

1.4.5 Vzy4enue xoneOaHus CTPYHBI

Jlabopatopus 503 I'K.

1.1.4 VamepeHrie MHTCHCUBHOCTH PaUaiMOHHOTO poHa — 12 ycTaHOBOK.

1.1.6 Uzyuenne snekrpoHHOTO ociuniorpada — 18 ycraHOBOK.

Jlabopatopus 505 T'K.

1.1.3 Craructuueckasi 00paboTKa pe3ynbTaTOB MHOTOKPAaTHBIX U3MEPEHUI (PU3HMUECKUX BETUYUH — 7
YCTaHOBOK.

1.1.4 V3mepeHre MHTEHCUBHOCTH PaJualiMOHHOTO (poHa — 12 ycTaHOBOK.

1.2.5 UccnenoBanue npereccuy ypaBHOBEIIEHHOTO THPOCKOTIA 8 YCTaHOBOK.

1.4.1 Vzy4yenue ¢pu3nveckoro MasiTHUKa -4 yCTaHOBKH.

1.4.2 Onpenenenne ycKOpeHHs: CBOOOHOTO MAJIeHHS ITPHU TOMOII 0OOPOTHOTO MasiTHUKA | yCTaHOBKa.
Jlabopatopus 506 I'K.

1.2.1 OmpeneneHune CKOPOCTH TOJIETA ITYJIK 8 YCTAHOBOK.

1.1.5 UccnenoBanue ynpyrux CTOJIKHOBEHHI MPOTOHOB € AIEKTPOHAMHU - 4 YCTaHOBKHU.
Jlabopatopus 507 I'K.

1.2.2 DkciepuMeHTaIbHAas MPOBEPKA 3aKOHA BPALLIATEIbHOTO IBMKEHUS HA KPECTOOOPAa3HOM MasiTHUKE
Obepbeka - 10 ycTaHOBOK.

1.2.4 Onpenenenue riaBHBIX MOMEHTOB HHEPLIUU TBEPABIX TEJl C MOMOIIBIO KPYTHUIIBHBIX KOeOaHui —
4 yCTaHOBKHU.

1.1.1 3mepenue yneapHOro CONPOTUBIICHUSI HUXPOMOBOI MPOBOJIOKH. — 8 YCTaHOBOK

Jlabopatopus 324a 'K

1.4.8 Onpenenenue monyis FOHra MeToomM aKyCTHUECKOTO pe30HaHCa. — § YCTAHOBOK.

Cemecrtp: 2 (Becennnit) TepmonrHamMuka 1 MOJCKyJIsipHas (pU3KKa

Jlabopatopus 315 T'K.

2.3.1 Ilony4yeHue u u3MepeHue B BaKyyme 6 yCTAHOBOK.

2.2.2 3MmepeHune TemIONpOBOIHOCTH Ta30B MIPH Pa3HbIX JABICHUAX 2 IIT.

2.2.3 M3mepenne TEIIONPOBOAHOCTH Ia30B MPU aTMOC(HEPHOM JaBlieHUH 4 YCTaHOBKH.

2.2.4 TenmonpoBOAHOCTH TBEPAOIO Tesia 4 YCTaHOBKHU.

Jlabopatopus 317 I'K.

2.2.1 UccnenoBanue B3auMHou auddy3un razo 6 yCTaHOBOK.

2.2.7 UccnenoBanne auddy3un ra3os B MOpucToii cpene 1 ycraHoBKa.

2.1.6 Dddexr JIxoyns-TomcoHa 4 yCTaHOBKH.

2.1.5 UccnenoBanne Tepmuydeckux 3¢ (HexToB, BOSHUKAIOMUX MPU YIPYTHX AedopManusx 3
YCTaHOBKH.

Jlabopatopus 319 I'K.

1.3.3 Omnpenenenue BSI3KOCTH BO3yXa [0 CKOPOCTH TEUCHHS Yepe3 TOHKUE TPYOKH 6 yCTaHOBOK.
2.2.5 Onpenenenne BI3KOCTH ) KUIKOCTH 10 CKOPOCTH UCTEUEHHS Yepe3 Kanmunsip 4 yCTaHOBKH.
2.2.6 OmnpeneneHue 3HEPTUH aKTUBHU3AIUH 110 TEMIIEPATYPHOI 3aBUCUMOCTH BA3KOCTH KUAKOCTH 5
YCTaHOBOK.

2.5.1 N3mepenue ko3 duiineHTa moBepXHOCTHOTO HATSKEHUSI JKUIKOCTH -8 YCTaHOBOK.
Jlabopatopus 320 I'K,

2.1.2 Onpenenenne CP/CV mMeTonoM aanabaTniecKkoro pacuIupeHus ra3oB 4 yCTaHOBOK

2.1.3 Onpenenenne CP/CV 1o ckopocTH 3ByKa B rase. 3 yCTaHOBOK.

Jlabopatopus 324 T'K.

1.3.4 VccnenoBanue CTalMOHAPHOTO MOTOKA KUAKOCTH B TpyOe 2 yCTaHOBKH.



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI
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http://www.i-exam.ru- equHbli moprai MHTepHeT-TecTHpoBanus B cdepe 00pa3oBaHHUs.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nannbix xoMmetorepax ucnois3ytorcs OC MSWindows, FreeDOS, nporpamma MathCAD, a takxke
porpamMmmsl, pazpaboTaHHbIe TPOrPAMMUCTAMH YIeOHO-METOJUUECKOTO TIeHTpa Kadeaphl.

B npouecce camocTosATeIbHOM PabOThI 00YHarONIMXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, Scilab, Originu np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, n3ydarouuii Kypc oomei GU3nKH, T0JKEH C OIHOM CTOPOHBI, OBJIAIETh OOIIUM MOHSATHIHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.

B PEe3YNbTATC U3YUCHHUA JUCHUIIJIMHBI CTYACHT AOJKCH 3HATh!:

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENILHOM padoTHl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMsi s pabOThl CTyJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- 4YTEHHE M KOHCIIEKTUPOBAHUE PEKOMEHIOBAaHHOM JTUTEPATypHI,

- TmpopaboTKy y4yeOHOro marepuana (1o y4eOHOH W Hay4dHOU IuTeparype), MOJroTOBKY OTBETOB Ha
BOINPOCHI, TPEJHA3HAUYCHHBIX JUII CAMOCTOSTEIFHOTO H3y4YeHHMs, JI0Ka3aTeJIbCTBO OTACIBHBIX
YTBEPKIECHUMN, CBOICTB;

- pelleHue 3ajad, NpeylaraéMbIX CTyACHTaM Ha JEKIUAX U IPAKTUYECKUX 3aHATUSAX,

- TOATOTOBKY K MPaKTUYECKUM 3aHATUAM, KOIJIOKBUYyMaM, A1 (HepeHIPOBAHHOMY 3auéTy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllUN.

[loka3zarenem BianeHUs MaTepUaANOM CIYXXHT yMEHHE pemiarh 3aaadd. Jias opMupoBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OOJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe IEHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUYECKUE CBEICHMS. 3HAUUTEIbHO OOJICTYUThH PELICHHE 3aJa4d MOXKET XOPOILO BBIOJTHEHHBIH
YepTeK, €CIM OH COOTBETCTBYET YCIOBHMIO 3agayd (TPSAMOHM YroJl HAapUCOBaH MPSMBIM,
paBHOOEIPEHHBII TPEYrONbHUK - PAaBHOOCIPEHHBIM M T. 1.). IIpy HOATOTOBKE K NPaKTUYECKUM
3aHATUSM HEOOXOIUMO MOBTOPSITH paHee U3yUCHHbBIE OCHOBHBIE ONpeAeieHHs, HOPMYITHPOBKH TEOPEM.
B Hauane 3aHATHS, Kak TpaBuio, NpoBoauTcs kopoTkud (10-15 MuHYT) ompoc mo marepuany
MPOLICAIINX 3aHATHH B YCTHOM WM mucbMeHHOH (opme. OOBIYHO NMPUICPKHUBAIOTCS CIlEAyIOMIEH
CXEMBI: U3y4YEeHHE Marepualia JIeKIIMU 110 KOHCIEKTY B TOT K€ JIeHb, KOrJa ObUIa MpoCiIyllaHa JIEKIUI
(10-15 munyT); HOBTOpEeHHE MaTepuana HakaHyHe cienyromeil gexkuuu (10-15 munyT), popaboTka
y4eOHOro marepuaina 1o KOHCIEKTaM JIEKLUi, yueOHOW M Hay4HOW JuTeparype, MOATOTOBKA OTBETOB
Ha BONPOCHI, MpeIHA3HAYCHHBIX AJISI CaMOCTOSTENIbHOro miydeHus (1 vac Henenio), MOArOTOBKAa K
MPAaKTUYECKOMY 3aHsATHIO, pemieHue 3amad (1 wac). BakHo M0OUTHCS MOHMMAaHUS HM3y4aeMOro
Marepuaia, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipw 3aTpyaHEHUM W3Y4YEHHS OTACIbHBIX TEM,
BOIIPOCOB, ClIeAyeT oOpamarbcs 3a KOHCYNBTALMSAMH K JIGKTOPY MM IPENoaBaTelio, BeayLIeMy
MPAKTUYECKUE 3aHSITHUS.

OO0s13aTenbHBIM TPEOOBAHUEM SIBIIIETCS BBIIOJNIHEHUE JOMAITHUX PabOT, KOTOphIe OQOPMIISIIOTCS B
CHEIHANbHO OTBEAEHHOMN IS 3TOTO TETPAJN U CHCTEMAaTHYECKU CAAIOTCS Ha IIPOBEPKY.
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I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKEHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IlpoexTupyeT peuieHue KOHKPETHOM 3amadyu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.3 CnocoOeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPHKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKUE, B TOM YHCIIE,
MaTeMaTHYEeCKHE METObI HCCIICIOBAHUN 1
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
HayYHO-HCCIIEI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH armaparype)

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaerT cHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JMUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodecCHOHANBHOW JKCILUTyaTaIluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCJIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJOTUYECKOM)

anmaparypsl

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydenus auciuiuinabl «O01mas Gu3nka: 1adopaTopHbIN MPaKTUKYM» 00yYaroIIUHACs TOJHKEH:

3HATh:

- METOIUKY IIPOBEIECHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.
yMeTh:

- paboTarh ¢ COBpPEMEHHBIM U3MEPUTEILHBIM 000PYIOBAHUEM;

- TIPaBWIBHO 00pabaThIBaTh MOMYUYECHHBIE SKCIIEPUMEHTAIbHbIE JaHHBIC.
BJIaJeTh:

- HaBbIKaMH pabOTHI C COBPEMEHHBIM N3MEPUTEIBHBIM 000PYAOBaHUEM;
- OCHOBHBIMH MaTe€MaTHUYE€CKHUMU HHCTPYMEHTAMHU, XapaKTEPHBIMH IS 33124 MEXaHUKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Yo Takoe riaBHEIC MOMEHTBI HUHCPIUHU TBCPAOTO Tena?

2. Kaxk BBIMISANT 3JUTATNICOU]] MHEPUHU KyOuKa?

3. Kak OpOUCXOAUT CBO6OI[HOC (B OTCYTCTBUC BHCIIHUX MOMCHTOB CI/IJ'I) BpaliCcHUC TBCPAOTro Tena?

Pa6ora 1.2.5. UccnemoBanue BRIHYKIEHHOW PETYISPHON MPEIIECCHH THPOCKOTIA.

KOHTp OJIbHBIC BOIIPOCHI




1. Yro Ttaxoe rupockon? KakoBsl ero OCHOBHbIE CBOMCTBA?
2. Oryero 3aBUCTH CKOPOCTb PETYASPHON MPElieCCHH TUpocKomna?

3. KakoBa pa3MepHOCTP MOIYNS Kpy4eHHs, BXOIAIIEro B (OpPMYITy A OINpEAeTeHUs Nepuopa
KPYTWJIBHBIX KOJeOaHmii?

4. Tlonyuure popmyny (9) u3 popmyast (8).
5. Uem 0OOBSCHHUTDH, YTO MOHETA, KAaTAIIAACA IO IOy, IOBOPAUYMBAETCI Ha CTOPOHY, B KOTOPYIO OHa
HakJIOHeHa?

1. [aiite onpenenenue ko3duiireHTa TemIonpoBOIHOCTH U YKQXKUTE €r0 Pa3MEpHOCTb.

2. BseiBeaute Gopmyity, aHaJorudHyr Gpopmysie (3), HO YIUTHIBAIOIIYO U3MEHEHHE IUIOIAAN MOTOKA
Teria ot S1 mo S2.

3. BriBeaure ¢popmyity (6), yIUTHIBAIONIIYIO Pa3HYIO YYBCTBUTEILHOCTD TEPMOTIAP.

4. VYnaéres M OKCIIEPUMEHTAIBHO Ha JIAHHOW YCTaHOBKE MPOBEPUTH, 3aBUCUT JIU KOIPQPHU-ITUSHT
TEIUIONPOBOAHOCTH 3TAJOHHOTO MaTepHasia OT TeMIlepaTypbl? MelaroT Jin 3TOMY TEIUIOBBIE MOTEPH
yepe3 OOKOBbIE TOBEPXHOCTH?

5. Hcnonw3yd sKciepUMEHTalIbHBIE 3HAYEHHUS 3aBUCHMOCTH TEMIIEpaTypbl OT paguyca, MOCTPOWTe
M30TEPMBbI U HAPUCYHTE JIMHUM IOTOKA TeIula (XOTst ObI TPH M30TEPMbI M TPH JIMHUM TTOTOKA TEIUIa, HO
YTOOBI OHM OXBAaTHIBAJIM BCIO TUIOLIA/Ab CEUCHUS MMaKeTa MIIACTHH).

1. IIpu kakoit hopme 00Opa3OB, MOMEIIEHHBIX B OJHOPOJHOE MAarHUTHOE TOJIE, UX HAMAarHUYEHHOCTb
MOCTOSIHHA TI0 BCeMY 00bEMY?

2. Tloyemy st HaOMIOAGHUS METJIM THCTEPE3nca UCIONIb3YIOTCS 00pasipl B BUIE TOpa, a HE B BHJE
CTEepKHA?

3. Tlouemy mnpu KamuMOpOBKE TOPU3OHTAIBHOW OcH ocmmuiorpada HEoOXOAUMO —OTKIHOYATh
HaMarHW4MBAIOILy10 0OMOTKY?

4. OueHHTE TOTPENIHOCTh, KOTOpasi BOSHUKACT MPHU M3MEPEHHH MHAYKIMH B, ecnu m3mepu-TenbHas
KaTylIka HeIJIOTHO HaJgeTa Ha oOpasel; HampuMep, eciu o0pasel] 3aHMMaeT BCEro IOJIOBHHY
OXBaTHIBAEMOH €O TUIOILA/IH.

1. Kak cBsizanbl Mex 1y co0oii Bektopsl D u E B anuzorpomnHoii cpene?

2. Kak nHampaBieHa oONTHYECKass OCb B OJHOOCHOM KpHUCTAJIE OTHOCHUTEIBHO IJIABHBIX OCEH
AITUTICOUIA AUIIEKTPUIECKUX MTPOHUIIAEMOCTE?

3. MaiiTe onpeneneHye IaBHBIX MOKa3aTeseil mpeIoMIeHHS.

4. IIpuBeanTe mpuMep, KOTJa BOJIHA, PACIPOCTPAHSIOMIAsICS B KPUCTAIUIE, SBJISETCS OObIK-HOBEHHON U
KOTJIa HEOOBIKHOBEHHOM.

5. Homyuwure u3 (1) npubnmxEHHOE BBhIpaxeHue (2).

6. Kak sjekTpoMarHuTHass TeOpusi OOBSACHSET MOSBICHHE ABYX MPETOMIEHHBIX BOJH IPU NaICHHU
IUIOCKOM BOJIHBI Ha TOBEPXHOCTh OTHOOCHOTO KpUCTasLIa?

7. Kak 3aBucHT mokaszareisb npeaoMiIeHHs OOBIKHOBEHHOI U HEOOBIKHOBEHHOH BOJIHBI OT yIVIa MEXIY
OCBIO KpUCTAJIJIa ¥ BOTHOBOI HOpMaJIbi0?

8. Kak Oymer 3aBuCeTh MOKa3aTelb NPEIOMIICHUS AJisi OOBIKHOBEHHOW W HEOOBIKHOBEHHOW BOJHBI OT
yIiia MpeoMJICHHUs, €CIM OCh KpHUCTailIa Oy/ieT napaijieabHa OCH BpaIleHUs IPU3MbI?

9. Kak nanpasiens! BeKTOpbI E B BEIXOAAIINX U3 IPU3MBI Tydax?

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Kakue MexaHHYeCKHEe KOJICOAHHS HA3BIBAIOTCS y.l'IBTpaBBYKOBLIMI/I?

2. UYro Takoe MpoAONbHBIE U IONEpeYHbIe BOJIHBI M KakoBa MX npupona? B kakux BemiecTBax OHH
MOTYT paclpoCTpPaHATbCA?

3. Hamummre BeIpakeHue AJisi Oeryuield BOJHBI.

4. Tlpu KakuX yCIOBHSIX BO3MOXKHA HHTEp(EpeHIINs BOTH?

5. BrBegure ¢Gopmyiy, ONpeAessIonyl0 yCIOBUs BO3HHMKHOBEHUS PE30HAaHCAa B MHTEp(e-poMeTpe.
Kak Bnusiror rpanudHble ycIoBHA Ha 3Ty Gopmyy?

6. Ilpu xakux ycIOBHUSIX BO3HHKaeT ctosiuas BosmHa? Uto Takoe y3ibl U myuHoctu? Kak mpoucxogut
repeiaya YHEPTUU B BOJTHE?



7. llouemy B pacTBOpax 3JEKTPOJIUTOB CKOPOCTh PACIPOCTPAHEHUs YIbTpa3Byka OoJjblle, YeM B
YHCTOM BoAE?

8. Kakue m3meHeHus cinenoBajio Obl caenars B HHTepdepoMeTpe, YToObl MOKHO OBUIO IPOU3BOAMTH
M3MepeHus B razax?

9. Kak u3BeCTHO W3 KHHETHYECKOW TEOpHUM Ta3oB, UIMHA CBOOOXHOrO mpolera A 3aBUCHT OT
KOHIIEHTPAIlMK N clieayommuM odpazom: A = l/on. UTo BBl MOXKETE CKa3arb O 3aBHCHMOCTH G OT
TEeMIepaTypbl HA OCHOBAaHUHM MOJIYYCHHBIX B II. 6 pe3ysbTarax?

10. Houemy npuOOpPHI I U3MEPEHUS! TEIUIONPOBOAHOCTH Ta30B BCErAa YCTAHABIMBAIOT TaK, YTO
WITUHIPUYECKUI cToJI0 ra3a JeaeTcs TOHKUM U JUIMHHBIM U PacIiojaraeTcsi BEpTUKaIbHO?

11. OueHure BAUSHUE TEIJIOOTIA4YX Yepe3 KOHIIBI TPOBOIOKH.

12. BceBO3MOXKHBIE TEPMO3IC OOBIYHO UMEIOT BEIMYUHY HECKOJIBKHX MUKPOBOJIBT Ha rpagyc. OueHnunte
BEJIMYMHY TOKa B HHUTH, IPU KOTOPOM TEPMOJ3IC B ILEMH BOJBTMETpa OyayT 3aMETHO HCKaXaTh
PE3yNbTaThl U3MEPEHU.

13. KakoBa pa3HOCTb TemIeparyp MeXIy HUTBbIO W KoxyxoMm npu Toke 150 MA? ComocraBbre
TEOPETUUECKUIN pacu€T CO CBOUMH 3KCIEPUMEHTAJIBbHBIMU PE3yJIbTaTaAMHU.

14. TIpu BeIBOze popmyitnl (1) mpeHeOperasoch 3aBUCUMOCTBIO TETLIONPOBOTHOCTH OT TEM-TIEPATYPHI,
mo3ToMy OHa crpaBeymuBa ToiNbko mpu AT << T. OueHute CBA3aHHYIO C STHM IOTPEIIHOCTH B
OIIPEAETICHUH X, MTOJIY4YHB TOUHYIO (POPMYIY B HPEAINOIOKEHNUH, YTO 3aBUCUMOCTh TETJIONPOBOIHOCTH
OT TeMIIepaTypbl UMeeT BUA H ~ T.

Kputepun onennBanus

Onenka «oTnu4HO (10)» BBICTAaBISETCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CUCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHUSl y4eOHOH MporpaMMBl U 3a e€ ImpeiesiaMy, a TaKkKe YMEHHE YBEPEHHO NMPUMEHSTh UX
Ha MPaKTHKE MTPY BBITIOJIHEHUH U C/1ade J1abopaTopHON paboTHI.

Onenka «oTauuHO (9)» BBICTABISIETCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE CUCTEMATH3MPOBAHHBIC
nryOokHe 3HaHMS y4eOHOM MporpaMMbl U YMEHHE YBEPEHHO MPUMEHATh UX Ha NMPAKTUKE NIPHU PELICHUH
HECTaHAAPTHBIX 3a/1a4.

Onenka «OTau4HO (8)» BBICTABISIETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
nryOokue 3HaHMSA Y4eOHOH NporpaMMbl M YMEHHE YBEPEHHO IPUMEHATh HMX Ha IPAKTUKE IIpH
BBIMIOJIHEHUHN M clade JadopaTopHOi paboThI, OAHAKO IOIYCTHBILIEMY HEKOTOPBIE HETOYHOCTH INPH
OTBETE.

Onenka «xopomo (7)» BBICTaBIISIETCS CTYACHTY, €CIM OH NPOACMOHCTPUPOBAJI TBEpAOE 3HAHHE U
yYBEpeHHOE TOHUMAaHUe MaTrepuana y4eOHOH nporpaMMbl 1 YMEHHE CBOOOJHO MPUMEHSTH (DU-3UUECKHE
3aKOHBI Ha IPAKTUKE MPHU BBHITIOJIHEHUH U caade 1abopaTopHOi padoThI.

Omnenka «xopomo (6)» BBICTAaBISETCS CTYICHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOC 3HAHUE
Marepuaiia y4eOHOH MNporpaMMbl M yMEHHE NPUMEHATh (pU3MYecKHe 3aKOHbl Ha TPAKTHKE IIPH
BBITIOJIHEHUH U C/1ade JIa0opaTopHOH paboThl.

Omnenka «xopomio (5)» BBICTABISIETCS CTYACHTY, €CIM OH MPOACMOHCTPUPOBAII TBEpAOE 3HAHHE U
MMOHMMAaHKE MaTepuaja yaeOHOW MPOorpaMMbl M YMEHHE IPUMEHSTh (DU3MUECKUE 3aKOHBI HA MPAKTHUKE
MU BBITIOJIHEHWU M cllade J1adoparopHOW paboThl, OMHAKO JOMYCTHJI TMPH OTBETE P TIpyObIX
HETOYHOCTEH.

O1reHKa «yIOBJIETBOPHTEIBHO (4)» BBICTABISICTCS CTYACHTY, ITOKa3aBIIeMy ()parMEHTAPHBIH XapakTep
3HAHWH, JIOIYCKAaBIIEMY HETOYHOCTH B (POPMYJIMPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX MOHSATHH, HO
TIPU ATOM IPOJEMOHCTPUPOBABIIEMY CIIOCOOHOCTB BBITIOJIHATH OCHOBHBIC 33aHUS TPH BBITTOJIHCHUU
cmade JaboparopHoil pabOTBl W BIAJCHHE OCHOBHBIMH pazjieliaMH Y4eOHOH MporpamMbl,
HEOOXOAMMBIMU TS abHEHIIET0 00y UeHHSI.

OreHka «yIOBIETBOPUTENBHO (3)» BBICTABISECTCS CTYACHTY, NOKa3aBIIEMY CHIIBHO (pparMeHTapHBIN
XapakTep 3HaHWH, JAOMycKaBlleMy rpyObie ONMOKH B (DOPMYIUPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSTHI, HO TIPU 3TOM MPOIEMOHCTPHPOBABIIEMY CIIOCOOHOCTH IPH 3TOM MPOJEMOHCTPHUPOBABIIEMY
CIIOCOOHOCTD BBINOJHATh OCHOBHBIC 3aJaHUsl NPH BBINOJHEHHH W cjade JlabopaTopHOil paboThl n
BJIaJICHUE OCHOBHBIMH pa3/ieliaMi Y4eOHOH MPOorpaMMbl, HEOOXOIUMBIMHU JIJISl JaTbHEUIIero 00y4eHusl.



5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHMpoBaHHBIN 3a4eT B KaXKJIOM CEMECTpE NMPOBOAMTHCS 10 MUTOTaM TEKyIIeW yCIieBaeéMOCTH
(pe3ynbraramM ciaqu J1adopaTopHBIX pador).



