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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:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
YK-2 CriocoGen onpenensiTe Kpyr 3a/1a4d B VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
paMKax MOCTaBJICHHOM LENH U BBIOMPATh MpOEKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee pelIeHHs,

OINITHUMAJIbHBIE CIIOCOOBI UX PELICHUs, UCXOIA U3 [MCXOIs M3 AEHCTBYIOUIMX IPABOBBIX HOPM M HMEIOLIMXCS
JNEHCTBYIOLIMX NTPABOBBIX HOPM, HMEIOIIUXCS.  |peCypcOB M OTPAaHUUYEHUI
PECYPCOB U OTpaHUYEHUI

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

obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

[MK-1 Criocoben craButh, hopmanuzoBbiBath 1 |[IK-1.1 CrnocoGeH HaxomuTh, aHATU3UpOBaTh W 0000IIATH
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U |MHPOPMAIMIO 00 aKTyaJbHBIX pPe3yJbTarax MCCICIOBAaHUHN B
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN paMKax TEeMaTH4ecKoil oOnacTu cBoei NpodeccHoHambHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CHCTEMHO  |AEATEIBHOCTH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!



- METOIUKY IIPOBEIECHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.

- paboTarb ¢ COBpEeMEHHBIM U3MEPUTEILHBIM 000PYIOBAHUEM;
- TIPaBWIBHO 00pabaThIBaTh MOMYUYECHHBIE SKCIIEPUMEHTAIbHbIE JaHHBIC.
BJIaJIETh:

- HaBBIKAMH PabOTHI C COBPEMEHHBIM U3MEPHUTEIIEHBIM 000pyIOBaHUEM;
- OCHOBHBIMHM MaT€MaTHYeCKUMHU MHCTPYMEHTAMH, XapaKTePHBIMU AJIS 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 TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Boanbie pabotsr 1 2 4
2 BBoanbie paboTer 2 2 4
3 OOcyX/IeHre TEOPETHYECKUX BOMIPOCOB ) 4
0 TPEBIIYIINAM TEMaM.
4 Nzyuenue anekrpoHHOTrO ocuuiuiorpada. 2 4
OmpeneneHue  MOMEHTOB — HHEPLHHU
5 TBEPIBIX TEJI C MOMOIIBIO TPUPHUIIIPHOTO 2 4
nozBeca.
6 OOcyX/IeHre TEOPETHYECKUX BOMIPOCOB ) 4
0 TPEIBIIYIINM TEMaM.
OKcrepuMeHTaJIbHAs IPOBEpKa 3aKoHA
7 BpAaIaTeIbHOIO JIBUKEHUS HA 2 4
KpecToobOpa3Hom MasitHHKe O6epoOeka.
Omnpenenenne YCKOpPEHHsT CBOOOIHOTO
3 HmajieHus TpH  THOMOIIM  0OOpPOTHOIO ’ 4
MasTHUKAa.  M3ydeHue  Qusmueckoro
MasITHHUKA.
9 Omnpenenennie monyinst FOHra 2 4
10 OOcyXaeHne TEeOpeTHYECKUX BOIPOCOB ’ 4
O MPEIBIIYLIIM TEMaM.
1 UccnenoBanue MPELECCUU > 4
YPaBHOBEIIEHHOTO THPOCKOTIA.
12 |M3y4enue KonebGaHU CTPYHBI. 2 4
13 UccnenoBanre cBOOOMHBIX —KoyeOaHHA ’ 4
CBSI3aHHBIX MasITHUKOB
14 |Ompenenenue CKOPOCTH HONETA MYIIH. 2 4
15 OOcyX/IeHre TEOPETHYECKUX BOMIPOCOB ) 4
0 TPEIBIIYIINM TEMaM.
16 Craunonaprnoe  tedenue  (bepnymm, ’ 4
[Tyazeiins).
17 Bsikocth XKHUJIKOCTH, SHEPIus 5 4
aKTHBAIUH.
18  [Bakyym. 2 4
19 OOcyXaeHne TEeOPeTHYECKUX BOMPOCOB ’ 4
O MPEIBITYLIIM TEMaM.
20  |duddysus. 2 4




21 TemnonpoBOJHOCTD. 2 4

22 |MonekymnspHbIE SIBICHUS 2 4

73 OOcyXaeHne TEeOPeTHYECKUX BOMPOCOB ’ 4
0 MPEIBIIYLIIM TEMaM.

24 |Ompenenenne Cp/Cv rasos. 2 4

25  |®a30Bble MEPEXOIBI. 2 4

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

27  |PeanbHble rassl. 2 4

28  |[loBepxHOCTHOE HaTsHKEHUE. 2 4

29  |TemoeMKOCTb. 2 4

30 OOcyXaeHne TEeOpPeTHYECKUX BOMPOCOB ’ 4
O MPEIBIIYLIIM TEMaM.

31 Maruautomerp. AOCOIIOTHBIA BOJBTMETD. 2 4
MoznenupoBaHue MIEKTPUUECKUX TIOJIEH.
CHexkTpsl  2JIEKTPUYECKHX  CHUTHAJIOB.

32 Bonunosos. Cunres ANEKTPUUECKUX 2 4
CHUTHAJIOB.

33 OOcyX/IeHre TEOPETHYECKUX BOMIPOCOB ) 4
0 TPEIBIIYIINM TEMaM.

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

35 Casur (a3 B uenu MEepeMEHHOI0 TOKa. 5 4
Pe3onanc HanpsokeHuil. PesoHaHc TOKOB.
Oddexkr Xomra B MOITYyNPOBOJHUKAX.

36 Db dexr Xoma B MeTaJulax. 5 4
MarseroconpoTHBIICHHE
MOJTYIIPOBOJHHUKOB.

37 OOcyX/IeHre TEOPETHYECKUX BOMIPOCOB ) 4
0 TPEIBIIYIINM TEMaM.
CBoOonubie KkoneOaHuUs. BwIHyXIeHHBIC

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

39  |mapamarHeTHKH. Hua- u 2 4
napamMaraeTuku. CKUH-3(PQexT.

40 OOcyXaeHne TEeOpeTHYECKUX BOMPOCOB ’ 4
0 MPEIBIIYLIIM TEMaM.

41 bannmuctrueckuil raapBaHOMETP. 2 4

42 Penakcanmonsslii reneparop. Tieroniuit 5 4
pa3psia. BeicokodacToTHBIN pa3psia.

43 OOcyXaeHne TEeOpeTHYECKUX BOIPOCOB ’ 4
O MPEIBITYLIIM TEMaM.
Iletns  ructepesuca  (IUHAMHYECKUH

44 METOJ). [ernsa rucrTepesuca ) 4
(crarmueckuii  meronm). Ilapamerpos.
[{BoliHOE SIpMO.

45 OOcyXaeHne TEeOPeTHYECKUX BOIPOCOB ’ 4
O MPEIBITYLIIM TEMaM.

46 Konpna  Hbrorona.  Murepdepomerp 5 4
XKamena. Murepdepomerp Pernest.
LleHTpUpOBaHHBIE ONTHUYECKUE CHCTEMBI.

47  |MogaenupoBaHHE ONTHYECKUX MPHOOPOB. 2 4
Pedpakromerp AbGe.

48  |H3yuenue nazepa. 2 4

49 OOcyX/IeHne TEOPETHYECKUX BOMIPOCOB ) 4

HpEeAbITYIICH TEMBI.




50  |dudpakuus ceta. 2 4
51 [Monapuzanus. 2 4
52  |Wnrepdepennus Boxa CBY. 2 4
53 O6cy>1<zleHmE TEOPETHYECKUX BOIPOCOB ’ 4
MpeabIAYIICH TEMBI.
54 | dudpakunoHHble pemETKH (TOHHOMETD). 2 4
55 JBoliHOE NyUenpenoMIICHuUE. 2 4
56 O6C}’>K)1€HI/I? TEOPETUYECKUX BOIPOCOB ) 4
HPEeABbIIyLIeH TEMBI.
57 | dudpakuus Ha yIbTPa3ByKOBBIX BOJTHAX. 2 4
53 PazpemarensHas CIOCOOHOCTD ’ 4
MUKpocKora (Meton A6Ge).
59 O6C}’>K)1€HI/I? TEOPETUYECKUX BOIPOCOB ) 4
HPEeABbITyLIeH TEMBI.
60  |Dddexr [Nokkennca. 2 4
61 Oddexkr Mecbayspa. HccnenoBanue ’ 4
PE30HAHCHOTO TOIVIOMICHHUS Y KBAHTOB.
62  |Uccnenosanue 3¢ ¢exra Komnrona. 2 4
63 MarHuTHbIE ~ MOMEHT  JIETKUX  sIIEp > 4
/SIMP]/.
Cnextpomerpus 7y — U3JIy4eHHS C
MOMOILIBIO CUUHTUJUIIIUOHHOTO
64  |cmextpomerpa. M3mepeHue abCONIOTHOM 2 4
akTUBHOCTH npenapara Co METOIOM Y —
COBIIa/ICHUH.
65 OmnpeneneHue »HEPrUM 0O YACTUI[ TI0 ’ 4
BEJIMYMHE X MPOOera B BO3AYXe.
W3mepeHne BpeMeHU XKU3HU MIOOHOB Ha
66 |oCHOBaHMM YIJIOBOTO  pacIpeneieHus 2 4
WHTCHCUBHOCTH KOCMUYECKUX JTy4eH.
CUMHTWUIALIMOHHBI ~ CUCTYMK IS
67 |merexTMpoBaHUA KOCMMYECKOTO 2 4
U3ITy4eHHS.
68 OOcyX/IeHre TEOPETHYECKUX BOMIPOCOB ) 4
0 TPEBIIYIINM TEMaM.
69 NsyueHue 3aKOHOB TEILIOBOTO ’ 4
U3TyYCHHUS.
70  |Doroaddexr. 2 4
71 AtoMm Bogopona. 2 4
72 |9¢dexr Pamzayapa. 2 4
Wsmepenune koddduimenta ocnabieHUs
73 |MOTOKa  y-iydedi B BemlecTse M ’ 4
ompezneneHue ux sSHeprud. Padora mo
PaMOIIMOHHOM O€30TIaCHOCTH.
HccnenoBaHue SHEPreTHYECKOTO CHEKTpa
74 -4aCTHI] u OIPEAEIICHUE ux 2 4
MHUHHUMAaJIbHON SHEPIUN.
75 OnsiT @panka-Iepna. 2 4
Hroro yacos 150 300

[ToaroroBka x sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

450 ygac., 10 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 1 (Ocennuii)




1. BBonHbie paboTsr 1

M3ygaroTcsi cucTeMaruyeckue M CllydaiHble TOTPELIIHOCTH NPUOOpPOB Ha IpUMEpe H3MEPEHHs
YIENbHOIO  CONPOTHBIEHHS HUXPOMOBOM  NpPOBOJNIOKH. HMccnmemyroTcs  MHCTPYMEHTAJIBHBIE
MOTPEIIHOCTH  AHAJOTOBBIX M IHU(POBBIX HPUOOPOB, 3aKOHBI CIOKEHHS IOTPEIIHOCTEH,
MOTPEIIHOCTD MIPH MOIYYEHHH MTPSIMOM METOJJOM HAaUMEHBIINX KBAaIpaToB.

2. Brogubie paboTh 2

Ha npumepe KOCMHYECKOTO W3IIy4E€HHS, PErUCTPUPYEMOro cueTdyukoM leirepa, u3ydarorcs
OCHOBHBIC METOJIbI CTATUCTHYECKOH 0OpabOTKM JaHHBIX. V3ydaloTcsi OCHOBHBIC CBOWCTBa
HOPMAaJBHOTO pachpeneneHuss u  pacnpenenenus Ilyaccona. Hcecnemyercss  3aBHCHMMOCTB
CPEIHEKBAIPAaTUYHOIO OTKJIOHEHUS JaHHBIX OT 4Kcila U3MEPEHUH.

3. O06cy)eHUE TEOPETUUECKUX BOIIPOCOB IO IPEIBIIYIIIMM TEMaM.
[IpoBepsiercst 3HaHUE CTYIEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3auTa pador.
4. V3yueHue »IeKTPOHHOTO ocLuiorpada.

NzyyaeTcst ycTpOHWCTBO M MPUHIUI PA0OTHI 3JEKTPOHHOTO ocuuiutorpada. M3mepstoTcst mapaMeTpel
mpocredmux — KonmebaHud  --- amIudtyna, ¢asza W 4acTtoThl. Mccienyercss  BiMsAHUE
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 noMoI1bI0 TPUPHUIISIPHOTO MOJBECA U3MEPSAIOTCS MEPUOABI KPYTHIIBHBIX KOJeOaHUH Tel pa3inyHON
¢opmel. [lo M3MepeHHBIM NepHoaM BBIUUCISIOTCS MOMEHTHI MHEPLUM TeJ, 3HAUYCHHS KOTOPBIX
CPaBHHUBAIOTCS C MOJIyYEHHBIMHU M3 PACUETOB M0 MX T€OMETPHUECKUM pa3MepaM. DKCIIEPUMEHTAIbHO
poBEpsieTcs alIMTUBHOCTE MOMEHTOB HHEPLMU U TeopeMa [ roiirenca—IlIreiinepa.

6. O0CcyXJCHUE TEOPETUUECKUX BOIIPOCOB IO IPEIBIIYIIIMM TEMaM.
[IpoBepsieTcst 3HaHUE CTYIEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3anuTa pador.

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

C nmomomipio KpecTooOpa3sHOro MasiTHHKA, K OCH KOTOPOTO IOJABEIIMBAIOTCS TPYy3bl Pa3IHuHON
Macchl, UCCIIEyeTCsl OCHOBHOM 3aKOH BPAaLaTeIbHOIO JBUKEHUA. DKCIEPUMEHTAIBLHO IIPOBEPSIFOTCS
COOTHOIIEHUS M1 MOMEHTOB HHEpPUUH LWIMHAPOB M 3aBUCUMOCTH MOMEHTAa WHEpPLUUU OT
paccrosHUsL 1O Oocu BpaueHus. Mccnenyercst BIMsSHUE CONPOTHBIEHHUS BO3yXa Ha HCKaKEHHE
pe3yABTaToB OIBITA.

8. OmpeneneHne yCKOpeHHsT CBOOOIHOTO MaJACHHs TP MOMOIIM 00OPOTHOTO MasiTHHKA. M3ydeHue
(hU3NIECKOTO MasITHHKA.

C nomomipio QHU3NUECKOr0 MasTHUKA B (QOpMe JIUHHOTO CTEPXHsI U OOOPOTHOTO MAasiTHHKA C
MOIBMKHBIMU T'Py3aMH HCCIIEAYIOTCS OCHOBHBIC 3aKOHBI KOJICOATEIHHOTO JBWKEHHS. M3Mepstorcs
HEePHOJIbI KOIeOaHUH MAasITHUKOB, HCCIIEIYIOTCS 3aBUCHMOCTh IEPUOJia OT aMILTUTYIIbI KOJCOaHUH U
3aryxanus. [lo 3HadeHHIO TepHoma W3MEpSeTCs YCKOPEHHWE CBOOOMHOTO MaJIeHHsS C BBICOKOH
TOYHOCTBIO.

9. Omnpenenenne moayins FOnra



Uccnenyrorcss maneie ynpyrue AedopMalud pacTsDKEHHs/CKaThs, H3ruda ¢ Kpy4YCHHs Ui
pas3IMYHBIX MaTepHaoB (CTalb, JIATyHb, Pa3IM4YHbICe TOPOAs! AepeBa). Ilo 3HaueHuto nedopmanyn
BBIUMCIIIETCS. MOAYJb COOTBETCTBYIOIIETO MaTepuia PasIndYHbBIMH CIIOCOOaMH.

10. OGcyxeHre TEOPeTUYECKUX BOMPOCOB MO NPEABIAYIINM TEMaM.
[IpoBepsiercst 3HaHNE CTYIEHTaMH OCHOB 00Pa0OTKU PE3yJbTaTOB IKCIIEPUMEHTOB. 3aluTa pador.
11. MccnenoBanue npeneccuy ypaBHOBEIIEHHOTO THPOCKOIIA.

HUccnenyrorcst 3aKoHBI ABMXKEHHS OBICTPOBPAILAIOIINXCS OCCUMMETPUYHBIX Tes (Tupockomnos). Ilo
CKOPOCTH NPELeCCUU THPOCKOIIA [10]] IeHCTBUEM [TOCTOSIHHOI'O MOMEHTA CUJI OIIPEIEIISETCs] CKOPOCTh
BpalleHus: poropa. MOMEHT MHEPLUH POTOPa ONPEEIAETCS METOAOM KPYTHIIBHBIX KoJieOaHUN Tpu
CpaBHEHHHU C 3TaJOHHBIM TesloM. [1o onyckanuu ocu rupockona U3MepsieTcst MOMEHT CHJIbI TPEHUsS B
OCH TMPOCKOIA.

12. 3yuenne koneOaHul CTPYHBI.

I/ICCHCZ[YIOTCH CTOAYHMEC BOJIHEBI, BO36y>KI[aeMBIG Ha HaTﬂHYTOﬁ CTaJbHOU CTPYHC C 3aKpPCILJICHHBIMHA
KOHIIaMU. I/I3Mep5[IOTC5[ PC30HAHCHBIC YaCTOTbI B 3aBUCHUMOCTH OT CHJIbl HATSXKCHHS HUTH, U3 YCTO
OMpEACIIACTCA CKOPOCTh PACIPOCTPAHCHUS BOJIH HA CTPYHC U e€ IMHCEHHAS IJIOTHOCTb. PCFI/ICTpaLII/IH
KoJIeOaHMIA IIPOBOAUTCS C TOMOIIBIO JICKTPOMAIrHUTHOI'O JaTYMKa, MOAKIIOYCHHOTO K SJICKTPOHHOMY
ocunnnorpa(by. Ilo IIAPUHC PC30HAHCA UBMCPACTCA I[O6pOTHOCTB KOJIeOaTEeIbHOM CUCTEMEL.

13. UccnenoBanue cBOOOMHBIX KOJIEOAHNI CBA3AHHBIX MasSTHUKOB

Hccnenytorcst 0COOEHHOCTH KoJeOaHMH CHCTEMBI W3 JABYX CBS3aHHBIX MAasTHUKOB. M3MepsioTcs
COOCTBEHHBIE YaCTOTHI KOJIEOaHH M HMCCIENYIOTCS cOOCTBEHHBIE MOAbI KoneOaHwid. Wccnemyercs
3aBUCHMOCTD XapakTepa KojaeOaHuil OT KOHCTAHTHI CBS3H MasTHHKOB.

14. Onpenenennue CKOPOCTH MOJETA MTYJH.

CKOpOCTB noJIeTa Myjin M3 MHEBMATHYCCKOTO PYKbA HU3MEPACTCA C IMOMOIIBIO 0aIUCTHYECKOTO
METOAA. CKOpOCTI/I BBIYUCIIAIOTCA IO aMIUIUTYAEC OTKJIOHCHUA 0aJUIMCTHYECKOTO H KPYTUJIIBHOT'O
MassiTHUKOB C UCIIOJIb30BAHUCM 3aKOHOB COXpPAaHCHUA UMITYJIbCA, SHCPTUU U MOMCHTA UMITYJIbCA.

15. OGcyxneHne TeoOpeTUYeCKUX BOMPOCOB MO NPEABIAYIINM TEMaM.

[IpoBepsieTcst 3HaHNE CTYIEHTaMH OCHOB 00Pa0OTKU PE3yJbTaTOB IKCIIEPUMEHTOB. 3a1uTa pador.
Cemecrtp: 2 (Becennuit)

16. Craunonapnoe teuenue (bepuymnm, [lyazeiinn).

Uzyuarorcsi cBoicTBa CTAallMOHAPHBIX TEYCHHH >KUAKOCTEH M Ta3oB. Pacxom >KMAKOCTH M3MepseTcs
pacxonomepamu [Iuto u Bentypu. Ilo 3aBucumMoctu pacxona raza oT nepemnana JaBjIeHus Ha y4acTKe
TpyOBI U3MepsieTcsl BI3KOCTh rasza. Ilo oTknoHenue ot 3akoHa [lyaseiins onpenensieTcs KpUTHIECKOE
yucio PeitHonbaca, COOTBETCTBYIOIIEE EPEXOLy OT JIJAMUHAPHOTO TEUCHUS K TypOYIEHTHOMY.

17. BA3KOCTD KUAKOCTH, SJHEPTHSI AKTUBALIHH.

[lo BepTHKanbHOMY NaJCHUIO TPOOHBIX MIAPUKOB B BEPTUKAJILHON KOJIOE, 3alI0JTHEHHOU IIMLIEPUHOM,
n3Mepsiercss  KOd(QQUIUEHT BI3KOCTH JKUIKOCTH B 3aBUCHMMOCTH oOT Temneparype. Ilo
YCTaHOBUBLICHCS CKOPOCTH TaneHusi nposepsieTcs: ¢opmyna CTokca Ui CHIIBI CONPOTHBIICHHS B
BA3KOHM xkunkoctu. Ilo TeMmmneparypHoOil 3aBUCUMOCTH BSI3KOCTH OIPENENSIeTCs 3HEPrusl akTUBaLUU
JUTS MOJICKYJT KUAKOCTH. DHEPrUsl akTHBALIUS CPABHUBACTCS C SHEPTHEH CBSA3H, TEIUIOTOM HCHIAPEHUS
U 3HEprueil NoBEpXHOCTHOIO HATSHKEHUSL.



18. Bakyym.

WzyuaroTcsi oCHOBHBIE METOABI MOJNYYEHHS W M3MEpeHHs Bakyyma. Mccnemyercs 3aKOH OTKa4ykd B
B3KOCTHOM pEXHMME HpU OTKauke (OPBAKyyMHBIM HACOCOM M 3aKOH OTKAYKH B KHYJICEHOBCKOM
pEeXrMe TIPU BBICOKOM BakyyMe (¢ moMoibio Auh(y3HOHHOTO MAaCIsSTHOTO WIH TypOOMOJIEKYIISPHOTO
HacocoB). M3MepeHue HHU3KOIO BakyymMa IIPOBOIUTCS  MAacisiHbIM, TEPMOIApHbIM U
TEPMOPE3UCTOPHBIM ~ BaKyyMMeTpamH. BpICOkMI BakyyM H3MeEpsATCS HOHU3ALUOHHBIM U
MarHeTpOHHBIM BaKyyMMETPAMHU.

19. OGcyxIeHre TEOPETUYECKUX BOIPOCOB IO MPEABLIYIIINM TEMaM.
[IpoBepsiercst 3HaHUE CTY/IEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3auTa pador.

20. Tuddyszus.

Hccnenyerca B3aumMHas aud¢y3us BO3myXa M TesUs 4epe3 TOHKYI0 TPYOKy, COCOUHSIOUIYIO IBa
cocyga. KoHIeHTpauuu ra30B HU3MEPSIOTCA TEPMOPE3UCTOPHBIM JAaTYUKOM [0 Pa3sHOCTH
TEIJIONpoBOAHOCTH cMecH. Mccnenyercs npumMeHMMOCTh 3akoHa Puka ©  3aBHCHMOCTh
ko3 unmenta B3auMHom AU QPy3uu OT JaBICHUS.

21. TennonpoBOAHOCTS.

Hccnenyercs 3aBUCHMMOCTh KO3 @HUIMEHTa TEIUIONPOBOJHOCTH BO3AyXa OT TEMIEpaTypel u
naBieHus. 3MepeHus NMpOBOAATCS IO HArpeBy IPOBOJOKH, 3AKIIOUEHHOW B IMJIMHIPHYECKYIO
BO3IYyLIHYI0 00onouky. Temmeparypa BHemHeld 00O0JOYKHM KOHTPOJUIUPYETCSI TEPMOCTATOM,
TeMIlepaTrypa MPOBOJIOKH ONPEAEIAETCA MO 3aBUCUMOCTH CONPOTHUBIICHUSI Marepraia MPOBOJIOKHA OT
temneparypel. Ilpn HU3KOM [aBleHMH HCCIEOyeTcs SBIEHHE TEMIIEPAaTypPHOTO CKadyka BOJIHM3H
MIPOBOJIOKH.

22. MonexynsipHbI€ SIBICHUS

HccnemyroTcst MOJNEKyJIsIpHBIE TPOLECCHl B CHIBHO pa3pekeHHbIX rasax. M3ywaercs mporecc
JNEKTPOOTKAUKU --- TOMVIONICHMS YaCTHIl ra3a aHOJOM B pE3yJibTare HOHH3ALUU 3JICKTPOHHBIM
yaapoMm. M3mepsiercss HaBiCHHE HACHINICHHBIX MAapOB TYTOIUIABKUX METAUIOB IO W3MEHEHHIO
JaBJICHUS NIPU HarpeBe TOKOM 00pasiia B BaKyyMe.

23. O0cyx/IeHue TEOPETHUECKUX BOIPOCOB IO MPEIBIIYIINM TEMaM.
[IpoBepsieTcst 3HaHUE CTY/IEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3auTa pador.
24. Onpenenenne Cp/Cv ra3os.

Usmepsiercss mokaszarens aauabarbl mertogamu Knemana-Jle3opmMa M aKyCTHUECKOTO pPe30OHAHCA.
Bbruucnsiercs 3HaueHHE CKOpOCTH 3ByKa. M3Mmepsitorcs mnapaMeTpbl M HX 3aBUCHUMOCTb OT
TEMITEpaTyphl IJIs BO3AYyXa U YIIIEKHCIIOTO rasa.

25. @a30BbI€ EPEXOABI.

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

26. O0cyx/IeHUEe TEOPETHUECKUX BOIPOCOB IO MPEIBIIYIINM TEMaM.
[IpoBepsiercst 3HaHUE CTYIEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3anuTa pador.

27. PeanbHble ra3sl.



Uccnenyercst adpdexr xoynsi—Tomcona npocauynBaHus ra3za 4depe3 MOPUCTYIO MEPETOPOAKY s
yIIeKHcIoro ra3a. PasHocTs Temneparyp usMepsiercs TepMonapoil. Beraucnstores: ko3huueHTs
Jdxoyns—Tomcona wu mnapamerpel raza Ban-nep-Baanbca. Ilo u3MepeHHBIM —IapaMeTpam
MIPOU3BOIUTCS OLICHKA KPUTHUECKUX MapaMeTPOB I'a3a U TeMIIepaTypsl HHBepcHH 3 eKTa.

28. IToBepXHOCTHOE HATSHKCHUE.

Uzmepsiercst K03PPUIMEHT MOBEPXHOCTHOTO HATSDKEHHSI PA3JIMYHBIX JKUJKOCTEH (BOABI M CIIMPTA) B
3aBUCHMOCTH OT TeMmeparypbl MetogoM PeOunnmepa. Onpenensercs moiHas CBOOOIHAs dHEPTHS
MOBEPXHOCTH H TEIUIOTa 00Pa30BaHMs SAMHHIIBI IIOBEPXHOCTH.

29. TemnoeMKOCTb.

N3mepsieTcd TEMIOEMKOCTh TBEPABIX TEJN M TEIJIOEMKOCTh I'a30B IPH MOCTOSHHOM [aBICHUU IS
pa3iIMuHBIX pacxonoB. Temreparypa TBEpIOro Tejla U3MEPSETCsl 110 3aBUCUMOCTH COIPOTHUBIECHHUS
HarpeBarels OT TeMIleparypsl. Temneparypa ra3a u3mepseTcs TepMOIapou.

30. O6cyxeHre TEOPETUIECKUX BOMPOCOB MO NPEABIAYIINM TEMaM.

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

31. MarautomeTp. AOCOIIOTHBIN BOJABTMETP. MOAEINPOBAaHHUE AIIEKTPUUECKUX MOJIEH.

OmnpeneneHne TOPU3OHTAIBHON COCTaBISIONIEH MAarHUTHOTO TOJII 3€MJIM, U YCTaHOBJICHHE
KOJIMYECTBEHHOI'O COOTHOLUCHMSI MEXAYy CIWHHUIAMU JJIEKTPUUYECKOI0 TOKA U HAlpsDKEHUs B
cucreMax CHU u CI'C. H3yueHue 3/EeKTPOCTATHYECKUX MMOJEH MPsIMOYTOJILHOTO Kabewsl, MIOCKOro
KOH/IGHCATOPA, YeThIpeX 3apsKEHHBIX LIUJIMHIPOB Ha AIEKTPONPOBOAHON Oymare.

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

M3y4yeHne CHEKTpaJbHOTO COCTAaB MNEPUOANYECKHUX DIJIEKTPUUYECKMX CHUTHaJoB. 3ydenue
BO3MOXHOCTH CHHTE3HPOBAHUS TMEPHOAWYECKUX DIJICKTPUUECKHX CHUTHAJIOB MPU OTPaAaHMYCHHOM
HaOope CIEeKTpaJbHBIX KOMHOHEHT. (O3HakOMJIEHHE C OCOOCHHOCTSMH paclpOCTPaHEHUS
SNIEKTPOMArHUTHBIX BOJH B BOJHOBOJE, AallapaTypodl HM METOAaMH HW3MEPEHHS OCHOBHBIX
XapaKTEePUCTUK MPOTEKAIONINX IIPH ITOM IPOLIECCOB.

33. O6cyxkIeHNE TEOPETUIECKUX BOTIPOCOB IO PEABLIYIIINM TEMaM.

OO0paboTKa MOTYYEHHBIX IKCICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYUH, TPUBOASIIIMX K OIIHOKaM
M3MEPCHHUSA, M pacueT MOTPEIIHOCTEH W3MEPEHHsSI HCCICAYEMBIX BEIUYMH. [IpeicTaBieHue
NpOJCIAaHHOW PabOThl B BHJE HAYYHOTrO OTYeTa. 3alWTa MOJNYYCHHBIX pe3yiasraroB. OOCyxIeHHe
BOIIPOCA I10 BEIOOPY.

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

OmpeneneHre OTHOUICHUS 3apsia JIEKTPOHA K €ro Macce METOIOM MarHUTHOW (DOKYCHpPOBKH H
METOJIOM MarHeTpoHa. OmnpezeneHue yaeabHOTO 3apsaa HEeKTPOHA Ha OCHOBE 3aKOHA «TPEX BTOPBIX»
U BAKyYMHOTO Jauoja. V3MepeHue sIeMEeHTapHOro 3apsija METOIOM MAacCIlsHBIX Kareidb MO HX
JBMKCHUIO B BO3/IyX€e MO ACHCTBUEM CHIIbI TSDKECTH U BEPTUKAJIBHOTO IEKTPUYECKOTO MOJIS.

35. CnBur a3 B 1€ MepeMeHHOro Toka. Pe3oHaHc HanpshkeHuid. Pe3oHaHC TOKOB.



W3y4yeHne BIMSAHUS aKTHUBHOTO CONPOTHUBIICHUS, MHAYKTHBHOCTH M EMKOCTH Ha CABMI (a3 MEXIy
TOKOM U HalpsDKEHUEM B LIETIH IEPEMEHHOIO ToKa. VccienoBanne pe30HaHCOB HaNPSKEHUI U TOKOB
B IIOCJICIOBATEIbHOM M B MapajuIeIbHOM KOleOaTenTbHOM KOHTypaxX C HM3MEHSeMOH EMKOCTBIO,
MOJTyYEHHE aMIUINTYIHO-4aCTOTHBIX U ()a30BO-4aCTOTHBIX XapaKTEPUCTHK, ONPEACICHHE OCHOBHBIX
[1apaMeTpoB KOHTYPOB.

36. Dpdexr Xomna B momynpoBopHukax. Jddekr Xomra B Mertamuiax. MarHeToconpoTHBICHUE
MOy TIPOBOTHUKOB.

UccnenoBanne 3aBucumoctu JAC Xomna OT BEIMYMHBI MATHUTHOTO TOJISI TMPH Pa3NUYHBIX TOKax
yepe3 oOpaseln Ui OnpesieleHus] KOHCTaHThl Xoja. V3mepeHne MOIBM)KHOCTH M KOHIIGHTPALUH
HOCHUTENIEH 3apsja B MOJIYNPOBOAHMKAX M MeTayax. V3MmepeHne 3aBHCUMOCTH COINPOTHUBIECHHS
MOJTYIPOBOJHUKOBBIX 00pa3I0B pa3InIHON (POPMBI OT MHIYKIIMH MarHUTHOTO TIOJIS.

37. ObcyxaeHne TeOpEeTHIECKUX BOPOCOB O MPEABIIYIIIMM TEMaM.

OO0paboTKa MOTYYEHHBIX IKCICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYUH, TPUBOISIIIMX K OIIHOKaM
M3MEPCHHUSA, M pacueT IMOTPEIIHOCTEH W3MEPEHHsSl HCCICAYEMBIX BEIUYMH. [IpejicTaBieHue
MpOJCIaHHOW PabOThl B BHJE HAyYHOTrO OTYETa. 3alWTa MOJYYCHHBIX pe3yiasraroB. OOCyxaeHHe
BOIIPOCA II0 BRIOOPY.

38. CBoboanblie konebanusi. Beinyxaennsie konebanus. pobdosoi mym. KonebarenbHblil KOHTYp C
HEJIMHEWHON EMKOCTBIO.

HUccnenoBanne cBOOOAHBIX M BBIHYKJICHHBIX KOJIEOaHUN B JIEKTPUUECKOM KOJIeOATEIbHOM KOHTYDE.
Usmepenne 3apsiia snekTpoHa 1o ApoboBomy mymy. M3ydeHue pe3oHaHCHBIX CBOWCTB HEJIMHEHHOTO
KoJ1e0aTeIbHOTO KOHTYpa

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

W3mepeHne MarHWTHOH BOCHPUUMYMBOCTH JIMa- H IapaMarHUTHOTO oOpasioB. M3ydeHue
TEMIEPaTyPHON 3aBUCMMOCTH MarHUTHOW BOCIPUUMYUBOCTH (peppoMarHeTHKa Bbllle Touku Kiopu.
HccnenoBanue NpOHUKHOBEHUS IIEPEMEHHOTO MAarHUTHOI'O 110JI B MEIHBIN IOJIBIN LIUIIMHIP.

40. O6cyx1eHue TEOPETHUECKUX BOIPOCOB IO MPEIBIIYIINM TEMaM.

OO0paboTKa MOTYYEHHBIX KCICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYUH, TPUBOISIIIMX K OIIHOKaM
M3MEPCHHUSA, M pacueT IMOTPEIIHOCTEH W3MEpPEHHsSI HCCICAYEMBIX BEIUYMH. [IpejicTaBieHue
MPOJCIaHHOW PabOThl B BHJE HAYYHOTrO OTYeTa. 3aluTa MOJYYCHHBIX pe3yisraroB. OOCyxIeHHe
BOIIPOCA I10 BEIOOPY.

41. bannucTuuecKkuid raabBaHOMETP.

I/I3yLIGHI/Ie pa60TBI BBICOKOYYBCTBUTCIIBHOTO 3CPKAJIBHOI'O T'aJIbBAHOMCTpaA MaFHHTOBHeKTpI/I‘leCKOﬁ
CHUCTEMBI B PCIKUMAX U3MEPCHUA ITOCTOAHHOI'O TOKA U JICKTPUICCKOIO 3apsaa.

42. PenakcalliOHHBIN reHepatop. Tietomuit pa3psia. BbICOKOUaCTOTHBIN pa3psia.

HccnenoBaHue pelakCallMOHHOTO TeHepartopa Ha craOwinTpoHe. V3ydeHue BOJIBT-aMIEpHOI
XapaKTEePUCTUKNA HOPMAJIBHOTO TJCIOLIETO paspsija. M3yueHue CBONCTB IJIa3Mbl BHICOKOUYACTOTHOTO
Ta30BOT0 pa3psaa B BO3AYXE METOIOM 30HIOBBIX XapaKTEPUCTHUK.

43. OOcyx1eHue TEOPETHUECKUX BOIMPOCOB IO MPEABIAYLIUM TEMaM.

OO0paboTKa MOTYYEHHBIX KCHEPUMEHTAIBHBIX JaHHBIX. AHAIN3 TPUYUH, TPUBOAANIIMX K OMIHOKaM
U3MEPEHHs, W pacueT TIIOTPEIIHOCTeH W3MepeHHs HCccleqyeMblx BenuuuH. [IpencraBnenue
NpOJENaHHOW Pa0OThl B BHIE HAyYHOTO OTYETAa. 3alluTa IOJNyYEHHBIX pe3ynasraroB. OOcCyxIeHHe
BOTIpOCA IO BBIOODY.



44. Tletns rucrepesuca (auHamuueckuit meron). [lerns rucrepesuca (cTaTHUECKUH METOMN).
[TapameTpoHn. [[BoiiHOE spMO.

Uzyuenune merenb rucrepesrca pas3inuyHbIX (HEPPOMATHUTHBIX MAaTEpUANOB B MEPEMEHHBIX MOJISX.
Wsmepenne Ha4anpbHOW KpPUBOH HAMarHWYMBaHUsS (EPPOMArHETHKOB M TPENENbHON IMEeTIn
rucrepesrca g 00pa3oB TOPOUAATBLHON (OPMBI, H3TOTOBJICHHBIX U3 YHCTOTO JKeJe3a WM CTaH.
Nzyuenune napaMeTpruuecKkux KoJaeOaHuil B AIEKTPHUUECKON TIETIH.

45. O6¢cyxieHre TEOPETUIECKUX BOIIPOCOB IO MPEABIIYIIMM TEMaM.

OO0paboTKa MOTYYEHHBIX KCICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYMH, TPUBOISIIIMX K OIIHOKaM
M3MEPCHHUS, M pacueT MOTPEIIHOCTEH W3MEPEHHsS HCCICAYEMBIX BEIUYMH. [IpejcTaBieHue
NpOJCIaHHOW PabOThl B BHJIE HAyYHOTrO OTYeTa. 3alWTa MOJYYCHHBIX pe3yiasraroB. OOCyxIeHHe
BOIIPOCA II0 BRIOOPY.

Cemecrtp: 4 (Becennuit)
46. Konbua Hetorona. Uurepdepomerp Kamena. Uurepdepometp Pernes.

WutepdepeHioHHOe HM3MEpEeHNe KPUBU3HBI CTEKJISHHOM TOBEPXHOCTH C MOMOIIBIO  KOJIell
Heiotona. HMHrepdepeHUMOHHBIE H3MEpPEHHS IIOKa3arejei IMpeJOMIICHHS Ta30B C IOMOIIbIO
unrepdepomerpon Kamena u Penes.

47. llenTpupoBaHHBIE ONTHYECKHUE CUCTEMBI. MOJENUPOBAaHUE ONTHYECKHUX MPUOOPOB.
Pedpaxromerp AbGe.

Uzyuenne meronoB ompeneneHusi GOKYCHBIX PACCTOSHMNA JIMH3 M CIIOKHBIX ONTHYECKHX CHCTEM.
Omnpenenenrie XapaKTePUCTHK ONTHYECKOW CHUCTEMBI, COCTABICHHON M3 TOHKMX JIMH3. W3ydeHwue
chepruyeckoll M XpoMarnyeckod abeppauuil. M3ydenune mopmenedt 3putenbHbIX TpyO Kemuepa u
lanmnes u mogenu mukpockona. M3mepeHne nokasareneil npesioMieHus: TBEPABIX U KUIKUX TEI B
MOHOXPOMAaTHYECKOM CBETE C MOMOIIEI0 pedpakTomerpa AdOe.

48. NzydeHune naszepa.

W3yyeHne OCHOBHBIX MPUHLUIIOB pabOThl I'eIUH-HEOHOBOTO JIa3epa, CBOMCTB JIa3€pPHOTO H3ITy4YEHUS
U W3MEpEeHUEe yCWJIeHHsA Ja3epHoil TpyOku. McciemoBanue COCTOSHHS TONAPU3ALUHM H3ITyUCHUS
nasepa Ha uccienyemoi Tpyoke. Habmonenne MoioBOi CTPYKTYpBI JTa3epHOTO HU3ITy4CHUSI.

49. O6cyxIeHue TEOPETHUECKUX BOIPOCOB MPEIBIYIICH TEMBI.

OO0paboTKa MOTYYEHHBIX IKCIICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYUH, TPUBOISIIIMX K OIIHOKaM
M3MEPCHHUSA, M pacueT IMOTPEIIHOCTEH W3MEPEHHsS HCCICAYEMBIX BEIUYMH. [IpejcTaBieHue
NpOJCIaHHOW PabOThl B BHJIE HAyYHOTro OTYeTa. 3aluTa MOJYYCHHBIX pe3yiasraroB. OOCyxIeHHe
BOIIPOCA I10 BEIOOPY.

50. Iudpakuus csera.

UccnenoBanmne spnenus nudpakuun Ppenens n PpayHrodepa Ha menu. M3ydeHue BIMAHUS
audpaKknyuy Ha pa3penaonryo ClioCOOHOCTh ONTHYECKUX UHCTPYMEHTOB.

51. Ionspuzarmus.

O3HakoMJIEHHME € MeETOolaMH IIOJydYeHMsT W aHaiu3a [oJisipu3oBaHHOro ceera. OmnpeneneHue
nokasaressi npesioMiieHust 300HuTa depe3 yroa bprocrepa. MccnenoBanue xapakrepa Moyisipu3aluu
CBETa B MPEIOMJIEHHOM U OTpaXEHHOM OT CTOmbl Jyuax. MccienoBanue uHTephepeHINU
MOJSPU30BaHHBIX Jiyded. OmpexaeneHne HampaBieHHsS BpAIICHHS CBETOBOIO BEKTOpa B
IUIMIITUYECKH [TOJIIPU30BaHHOMN BOJIHE.



52. Unrepdepennus BoaH CBY.

Nzyuenune nHaTepdEpeHIINU IEKTPOMATHUTHBIX BOJIH MIJUTMMETPOBOTO JHMAaNa3oHa ¢ MPUMEHEHHUEM
JIBYX ONTHYECKUX WHTEP(EPEHIIMOHHBIX CXEM. DKCIIEPUMEHTAIBHOE OIpENeTeHUE JJIMHBI BOJHEI
M3IIy4eHUd W TIOKa3aTesid TMPENIOMIICHHA TUAJIEKTpUKa. OKCIIEpUMEHTalbHasg IPOBEpKa 3aKoHa
Manroca.

53. O6cyxIeHIE TEOPETUYECKUX BOMPOCOB NPEABIAYIIEH TEMBI.

OO0paboTKa MOTYYEHHBIX KCIEPUMEHTAIBHBIX JaHHBIX. AHAIN3 TPUYUH, TPUBOAALIMX K OMIHOKaM
U3MEPEHHs, W pacueT TIIOTPEIIHOCTeH W3MepeHHs HCccleqyeMblx BenuuuH. [IpencraBnenue
NpOJENaHHOW Pa0OThl B BHIE HAyYHOTO OTYETa. 3alluTa IOJNyYEHHBIX pe3ynasraroB. OOcyxIeHHe
BOTIpOCA IO BBIOODY.

54. IndppakiunoHHbIe PemETKH (TOHHOMETD).

3HaKOMCTBO C pabOTOi M HACTPOWKOW TOHMOMETPA M OIpPENENICHUE CHEKTPaJbHBIX XapaKTEPUCTUK
amMIumTygHoW pemérku. MccnemoBanue cnekTpa pTyTHOM jammbl. OmpezeneHue CIeKTpaIbHBIX
XapaKTepUCTHK (Pa30BOM PEIIETKH (DILIEIETTA).

55. JIBOIiHOE JTy4denpeIoMIIEHHE.

Uzyuenune 3aBUCHUMOCTH ITOKazaTelsi MPEJIOMIICHUS! HEOOBIKHOBEHHOH BOJHBI OT HAalpaBlICHUS B
JBOSIKOIIpESIOMJISIIOIIEM KpucTasuie. OlpeiesieHue [NIaBHbIX [T0Ka3aTesiel IpeJoMIIeHUs B KpUCTalIe.

56. O0CyXIeHIEe TEOPETUIECKUX BOMPOCOB NPEABLIYIICH TEMBI.

OO0paboTKa MOTYYEHHBIX IKCICPUMEHTAIBHBIX JaHHBIX. AHAIN3 NPUYUH, TPUBOISIIIMX K OIIHOKaM
M3MEPCHHUSA, M pacueT IMOTPEIIHOCTEH W3MEpPEHHsS HCCICAYEMBIX BEIUYMH. [IpejcTaBieHue
MpOJCIaHHOW PabOThl B BHJE HAyYHOTrO OTYeTa. 3alWTa MOJYYCHHBIX pe3yiasraroB. OOCyxIeHHe
BOITPOCA II0 BRIOOPY.

57. Indpakuus Ha yabTPa3BYKOBBIX BOJTHAX.

Uzyuenne nudpaknum cBeTa Ha CUHHYCOMAALHONW aKyCTHYECKOM pewérke n HaOmroneHue (pa3oBoid
PEETKU METOAOM TEMHOTO IIOJS.

58. Pa3zpemiarensHas crmocoOHOCTh MUKpOCKoma (MeToa A6Ge).

Onpenenenne auQPaKMOHHOTO TIpejieia pa3pelieHruss O0ObEKTHBA MHKpPOCKONa MeToioM AOGe.
Ompenenenue TmepuoAa pemeEToK MO HMX IPOCTPAHCTBEHHOMY CIEKTpY, MO H300pa)KCHUIO,
YBEJIMYEHHOMY C ITOMOIIBIO MOJIEIM MHKPOCKOIIA, a TaKXKe, [0 OIIEHKE pa3pelaronieil CriocoOHOCTH
MUKpocKomna. [IpocTpaHcTBeHHAsT GUIBTPALIUS U MYJIBTUILUTUIIMPOBAHHE.

59. O6cyxIeHrE TEOPETUYECKUX BOMPOCOB NPEABIAYIIEH TEMBI.

OO0paboTKa MOTYYEHHBIX 3KCIEPUMEHTAIBHBIX JaHHBIX. AHAIN3 TPUYUH, TPUBOAALIMX K OMIHOKaM
U3MEpEHHsI, W pacyeT IOTPEIIHOCTeH W3MepeHHs HCcclieyeMblx BenuuuH. [IpencraBnenue
NpOJENaHHOW PabOThl B BHIE HAyYHOTO OTYETAa. 3alluTa IOJyYEHHBIX pe3ynasraroB. OOcyxIeHHe
BOTIpOCA IO BBIOODY.

60. DpdexT [Mokkenbca.

HccnenoBanne uHTEp(EpEHIIMM pPACCEsHHOTO CBeTa, mpouleqmero kpucramwi. Habmonenue
M3MEHEHHS XapaKTepa MOJISIPU3alliK CBETa MPH HAIIOKESHUH HA KPUCTAJLT IEKTPUIESCKOTO OIS,

Cemectp: 5 (Ocennuii)



61. Dpdexr Mecbayaspa. MccnenoBanre pe30HAaHCHOTO MOTJIONICHHS Y KBAHTOB.

C moMomip0 MeToJla JIOTUIEPOBCKOTO CIBHUTA B MeCCOAyIPOBCKON JIMHUU TOTJIONICHUST UCCIIEAYETCSI
PE30HAHCHOE TIOIVIONIEHUE -KBAaHTOB, HMCIYCKaeMBIX sjapaMu oiioBa. Onpenensiercss TOJOXKCHHE
MaKCHUMyMa pPE30HAaHCHOTO TMOMIOIIEHHUS, €ro BENWYHMHA, a TaKKe JSKCIEpPHMEHTalbHas IIMpUHA
JIMHUH.

62. Uccnenosanue ¢ dexra Komnrona.

C nomolpl0 CUMHTHWUBIMOHHOIO CHEKTPOMETPa UCCIEAYETCSl SHEPreTUYECKUM CIEKTp -KBaHTOB,
paccesiHHbIX Ha rmpaduTe. ONpeAeseTcs] IHEPTUs PACCESIHHBIX -KBAHTOB B 3aBUCHMOCTH OT YIa
paccesiHus, a TAK)KE SHEPrusl IOKOsI YAaCTHIL, Ha KOTOPBIX MPOUCXOAUT KOMITOHOBCKOE paccesHue.

63. MarHuTHBIH MOMEHT JieTkuX siaep /SIMP/.

MetonoM saepHOr0 MarHUuTHOTO pe3oHaHca (IMP) msmepsitorcs g-¢paxTopbl NpoTOHA, AEUTPOHA U
aapa GTopa ¥ BEIYUCISIOTCS X MarHUTHBIC MOMEHTHI. Pe3ynbTaTsl CpaBHUBAIOTCS C BBIYMCICHHBIMH
Ha OCHOBE KBAPKOBOM MOJIENIN aIpOHOB U OJHOYACTHYHONW 000JIOYEYHON MOIENH SAep.

64. CrekrpoMeTpusi Y — U3JIY4YCHHUSI C TIOMOIIbI0 CUUHTHULIIMOHHOTO CHEeKTpoMeTpa. M3mepeHue
a0CoMOTHON aKTHBHOCTH Tpenapara Co METOIOM Y — Y COBIaICHUH.

MertonoM - coBnajeHUl wu3MepsieTcss aOcomroTHas akTuBHOCTH mnpenapara Co. [locie storo
OIpEAEIAETCA SHEPTUS ~-KBAHTOB HEU3BECTHOIO PaJMOAKTUBHOTIO Mpernapara.

65. OnpeﬂeneHHe OHCPIHU O YaCTHUL IO BCIIMIUHEC UX np06era B BO31yXC.

Usmepsiercst mpoOer -4acTWIl B BO3AYyXE JIByMs CIIOCOOAMH: C TOMOIIBIO TOPIIEBOTO CUETYHKA
leiirepa ¥ CUMHTWILIALMOHHOTO cYeT4yMka. 1[0 MOIyYeHHBIM BEIMYMHAM OIPEACISIETCS SHEPTUs
YaCTHIL.

66. 3MepeHue BpeMEeHU KU3HU MIOOHOB Ha OCHOBaHMM YIJIOBOI'O PacHpeiesieHUs HHTEHCUBHOCTH
KOCMHUYECKHUX JIy4eH.

C noMoIuplo TENEeCKOoNa U3 JABYX CLUUHTUIUIATOPOB HU3MEpPSETCs YIJIOBOE paclpeleleHUue KEeCTKOH
KOMITOHEHTBl KOCMHMYECKOTO H3iydeHHs. Ha OCHOBE NOJIYyYEHHBIX MAaHHBIX OLIEHMBAETCS BpeMs
AKU3HU MIOOHA.

67. CUMHTWUTAIMOHHBIA CUETYHK JJIS JETEeKTUPOBAHUS KOCMUYECKOTO U3JTyYECHHUS.

UsmepsieTcss 3aBUCUMOCTD BEPOSITHOCTH OOPa30BaHUs JIMBHEH BTOPMYHBIX 3apsDKEHHBIX YACTHIL B
CBHHIIC OT JIyOUHBI ypOBHS HaOMoeHNs (kackaaHas kpusas). [1o pe3yasraram OLeHUBAETCS CPEIHSS
SHEPrus YaCTHIl B JIMBHE.

68. O6CyXIeHIE TEOPETUYECKUX BOMPOCOB MO NPEABIAYIINM TEMaM.

[IpoBepsieTcss 3HaHWE CTyIEHTAaMH OCHOB 00OpaOOTKH pe3yJlbTaroB OSKCIEPUMEHTOB, METOIOB
pETUCTpAllMU YacTUI] U KOHCTpyKIui (oToymHOkuteneld. [lociie 3TOro manmararoTcsi OCHOBHEBIC
MOJEJIN B3aMMOJICHCTBHS HM3JIyUYE€HHUS C BEIIECTBOM M 3JEMEHTHl (PH3UKH BBICOKMX IJIOTHOCTEH
SHEPIUH.

69. M3yuenue 3aKOHOB TEIUIOBOTO M3ITYUYECHHUS.

OnTHyeckuM THUPOMETPOM C HCUE3aIOUIe HHUTBIO W TEPMOMAPOW HCCIEAYyeTCsl H3IydYeHUE
HaKaJICHHBIX Tell. B Mozenu abcoaroTHO YepHOro Tela BHIYMCIIAIOTCS 3HaUeHHs NOCTOSHHBIX [1manka
u Credana-bonpimana.



70. ®ororhdekr.

I/ICCHeHyeTCH 3aBUCHUMOCTb q)OTOTOKa OT BCJIMYMHBI 3aACPKHUBAIOUICTO IOTCHIMAJIa W YaCTOThI
naaaromiero u31y4CHus. Ilo PE3yJIbTaTaM BbIYUCIISICTCA 3HAYCHHUC nocrosHHoM [1naHka.

71. Arom Bomopona.

HccnenytoTcst 3aKOHOMEPHOCTH B ONTHYECKOM CHEKTpe aroma Bojopoxa. [lo pesymsratam
BBIUHMCISIFOTCSL  MOCTOsSIHHAs PumOepra ans ABYX HW30TONOB, HMX TOTCHIWANBl HOHU3AINH,
M30TOINYECKUE CABUIH JIMHUM.

72. Dpdexr Pamzayapa.

Uccnenyercss sHepreTHdeckas 3aBHCHMOCTb BEPOSITHOCTH pAacCesSHUS MEJUICHHBIX 3JEKTPOHOB
atroMaMu KceHoHa. Ilo pesynbraram HW3MEpPEHMI OLIEHMBAECTCS pPAa3MEp BHEUIHEH 3JEKTPOHHOMN
000JI0UKH aToMa.

73. Msmepenue kodpdunuenta ociabieHHs IMOTOKAa Yy-Iydeld B BEIIECTBE M OMpEIeNieHHE HX
sHepruu. Pabota 1o pajnonroHHON 0€30MacHOCTH.

C NoMOIIBI0 CHUHTHIUISIUOHHOTO CUETYMKA U3MEPSIOTCS JIMHEHHBbIE KOA(PQPHUIIMEHTHI OCIa0ICHHS
MOTOKA -JIy4eil B CBUHIIE, Keje3e U amtoMuHuu. [1o pesynbraraM onpenenseTcs: SJHEPrust ~-KBaHTOB.

74. HCCHGILOB&HHG OHCPICTUUCCKOI'O CIICKTPA -4aCTUIl U OMPCACIICHUC UX MUHUMAaJIbHON OHCPIruu.

C HOMOIIBI0 MATHUTHOTO CIIEKTPOMETPA UCCIIAYETCs SHEPreTHUECKUM CIEKTpP -4aCTHIl IPU pacraze
sanep uesus. KammOpoBka CIeKTpoMeTpa OCYHIECTBISICTCS 10 SHEPTUU JJIEKTPOHOB BHYTpPEHHEH
KOHBEPCHH.

75. OnbiT @panka-lepua.

MeTofoM 3JE€KTPOHHOTO BO3OYXKAEHUS HU3MEpsieTCss SHeprus IEepBOro YpPOBHS aromMa TIenus.
CpaBHHMBaIOTCS PE3YABTATHI, IOJIyY€HHBIE B TMHAMHYECKOM M CTATHYECKOM PEKHUMAaX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)



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.
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uctp. u gorn. — M. : Hayka, 1971 — 752 c.

2.Mexanuka [Tekct] / U.Kutrens,B.Haiit, M.Pynepman ; nep.c anmi.moxn
pen.A.M.IansaukoBa,A.C.AxmaroBa .— 3-e uz.,ucnp. — M. : Hayka, 1983 — 448c.
3.®eitamanoBckue Jekiun 1o ¢usuke [Texcr]. Beim. 1 - 2 : [y4e6. mocobue st By3oB]. CoBpeMeHHast
HayKa o npupoze. 3akoHsl MexaHukH. [IpoctpanctBo. Bpems. Ismwxenne / P. ®eiinman, P. Jlediton, M.
Congc ; nep. ¢ anni. A. B. Eppemos [u np.] .— 3-e m3n. — M. : Mup, 1976 .— 440 c.

4.21eMeHTHI pelNsITUBUCTCKON MexaHuk [Tekcr] : yuel. mocobue s By3oB / A. JI. Imamyn ; Mock.
¢wu3.-trexH. uH-T (roc. yH-T .— M. : MOTU, 2003 .— 47 c.

5.0THOCcUTENBbHO OTHOCUTENbHOCTH [Teker] : [yueb. - MeToa. mocoOue st ctyneHToB 1 kypca MOTU]
/ B. E. benonyukun ; Mock. ¢pu3uko-TexH. uH-T (roc.yH-T .— Jlonronpynusiii : MOTH, 1996 .— 32 c.
6.Tepmonunamuka [Tekct] : yueObnuk s yu-toB / W. I1. bazapos .— 4-e uzn., nepepa0. u gomn. — M.
: Beicmag mxona, 1991 .— 376 c.

7.0nexkrpuuectBo [Tekcr] : yued. mocoOue Jist CTYIEHTOB BY30B : 01, M-BoMm oOpa3oBanmst Poc.
®eneparun / C. I. Kananrankos .— 6-e u3f., crepeorun. — M. : @uzmariut, 1985, 2004, 2008 .—
624 c.

8.0nekrpudectBo u MarneTn3Mm [TekcT] : [yue6. mocobue s By3oB] / O. [lapcenn ; mep. ¢ aHmi. mox
pen. A. W. lllansaukoBa, A. O. BaitncOepra .— / 3-e uzz., ucnp. — M. : Hayxka, 1983 .— 416 c.
9.0ntuka [Tekct] : yue6. nocobue nns By3os / E. U. Bytukos ; mox pen. H. M. Kanureesckoro .— M. :
Bricmas mxoma, 1986 — 512 c.

10.OcHoBsl ontuku [Teker] : [yue6. mocobue aist By30B] / M. boph, 3. Bonbd ; nep. ¢ anm. C. H.
Bpeyca, A. U. TonoBamkuna, A. A. lllyOuna ; nox pexn. I. I[1. MotyneBuu .— M. : Hayka, 1970 .— 855
C.

11.®u3nueckas ontuka [Tekcr] : yueOHuk a1t By3oB / C. A. Axmanos, C. 0. Hukutun .— M :
H3n-Bo MI'Y, 2004 .— 656 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUHMILIUHBI (MOLYJIs1)

http://mipt.ru/education/chair/physics/index.phpCaiit xadenps! oomeit Gusnku
http://lib.mipt.ru/catalogue/94/?t=748- snekrponnas Oubnuorexa dusrexa, pasnen «Duznkay.
http://www.physics.ru- 00pa3oBaTeIbHBII CAlT C 3JIEMEHTAPHBIMU CBEICHUSIMH 110 (pr3HKe.
http://www.edu.ru- henepanbhsiii nopran «Poccuiickoe o0pa3oBaHue».
http://benran.ru-6uGmuoTeKa IO €CTeCTBEHHBIM HaykaM Poccuiickoii akaieMun Hayk.

S =

http://www.i-exam.ru- equHbli moprai MHTepHeT-TecTupoBanus B cdepe 00pa3oBaHHUsL.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nannbix koMmbtotepax ucnonb3ytores OC MSWindows, FreeDOS, nporpamma MathCAD, a Taxxke
pOrpaMMBbl, pa3paboTaHHbBIE TPOTPAMMHICTAMH y4eOHO-METOAMYECKOTO IEHTpa Kadeapsl.

B nporiecce camocTosTENbHOM PabOThl 00YYarONIHXCsl BO3MOXKHO UCIIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpenacTs, kak Mathcad, Scilab, Originu np.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



CryneHT, u3ydaronyii Kypc oouieid GU3nKH, TOKEH C OTHOW CTOPOHBI, OBJIA/IETh OOIIUM MOHSITHIHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBI, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

B PE3YIBTATC UBYUCHUA NUCHUIUIMHBI CTYACHT JOJI’KCH 3HATh:

VYeneniHoe 0CcBOoeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas padoTa BKIIIOUAET B Ce0s:

- YTEHME U KOHCIIEKTHPOBaHHE PEKOMEHIOBAHHOMU JINTEPATyPBI,

- mpopaboTKy yueOHOoro marepuana (o yueOHOH M Hay4HOH JuTeparype), MOArOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAYEHHBIX [UI CaMOCTOSTENbHOIO M3Y4EHHUs, JO0KA3aTeIbCTBO OTAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

- TOATOTOBKY K KOJUIOKBHYMaM, 3a4€TaMm.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AeHTa OCYIIECTBISETCS B (dopMme
WHIUBUYAJIbHBIX KOHCYIBTALHH.

ITokazareneM BiQAEHUS MaTepUaIoOM CIIY)KHUT YMEHHE pemars 3aaadd. Jns GpopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIie
3amad. [lpu pemenny 3a1a4y Kaxkaoe JeiicTBHE HEOOX0MMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TEOPETHUYECKHE CBEACHHS. 3HAUYUTEIBHO OOJIErYUTh PELICHHE 3aadd MOXET XOPOLIO BBIMTOJHEHHBIH
YepTeX, €CIM OH COOTBETCTBYET YCIOBHMIO 3agadd (IPSAMOM yroia HapHCOBaH MPSMBIM,
pPaBHOOCOPEHHBIH TPEYTOJIbHUK - PaBHOOGAPEHHBIM M T. A.). [lpy MOATOTOBKE K MPAaKTUYECKUM
3aHATHUAM HEOOXOAMMO MOBTOPATH paHee N3yUEHHBIE OCHOBHBIE OIpEeIeHNUs, (POPMYIUPOBKH TEOPEM.
B Hauane 3anATus, Kak mpaBuiio, npoBoautcs KopoTkud (10-15 mMuHYT) ompoc mo marepuainy
MPONICIINX 3aHATHH B YCTHOM WM muchMeHHOU (opme. OOBIMHO TPUICPKHUBAIOTCS CIEIYIOIIEH
CXEMBI: U3YUYCHHUE MaTepuaia JEKIHHA 10 KOHCIEKTY B TOT )K€ JIeHb, Korna Oblla MpoCaylaHa JeKIHs
(10-15 muHyT); OBTOpeHHE Marepuana HakaHyHe cienyromei nexnuu (10-15 munyT), MpopaboTka
y4eOHOro Marepuaia 1Mo KOHCIEKTaM JIeKIUH, yueOHOH M HayyHOW JHMTepaType, MOArOTOBKA OTBETOB
Ha BOIPOCHI, MPEIHA3HAUCHHBIX AJIS CaMOCTOATENbHOro u3ydeHus (1 dac Henenro), MOATOTOBKA K
MPaKTUYECKOMY 3aHATHIO, pemieHue 3agad (1 wac). BakHo n0OOMTBHCS MOHMMAHUS HM3y4aeMOTrO
Marepuaja, a HE MEXaHUYECKOro ero 3anoMuHaHus. [Ipu 3aTpyaHEHUM U3y4YeHMs OTAEJIbHBIX TEM,
BOIIPOCOB, cjeqyeT oOpamarbcs 3a KOHCYJIbTalMAMU K JIGKTOPY HJIM MPENOJAaBaTeli0, BeXyLIeMy
[IPAKTUYECKUE 3aHSTHUS.

OO0s13aTennbHBIM TPEOOBAHUEM SIBIISIETCSl BBIIOTHEHUE JOMAITHUX PabOT, KOTOpble OQOPMIISIOTCS B
CIIeIAIILHO OTBEAEHHOM JUTS ATOTO TETPAIH U CUCTEMAaTUIECKU CIAIOTCS Ha TIPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kageapa obueit pusnku

Kypc: 1

KBaJU(PUKAHA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT
3 (ocennuit) - JluddepeHupoBaHHbIi 3a4eT
4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

PaspaGorunkm:

B.B. YckoB, go1eHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
paMKax OCTaBJICHHOM LENH U BBIOMPATh MpOEeKTa, BBHIOMpas ONTHUMAJBHBIH CHOCOO ee pelIeHHs,

OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs, UCXOIA U3 [MCXOAs M3 AEHCTBYIOUIMX IPABOBBIX HOPM U HMEIOLIMXCS
JNEHCTBYIOIIMX NTPABOBBIX HOPM, HMEIOIIUXCSL  |peCypCOB M OTPAaHUYEHUI
PECYPCOB ¥ OTpaHUYEHUI

OIIK-1 CniocobeH mpuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dbyHIaMeHTaNbHbIC 3HAHUS, IOTYYCHHBIC B HaMe4aTh MyTH €€ PeIICHHUs

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

[MK-1 Criocoben craButh, hopmanuzoBbiBath 1 |[IK-1.1 CrnocoGer HaxomuTh, aHATU3UPOBATh W 0000IIATH
pemars 3a/a4u, B TOM YUCIIe pa3padaTeIBaTh U |MHPOPMAIMIO 00 aKTyaJbHBIX pPe3yJbTarax MCCICIOBaHUHN B
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN paMKax TEeMaTH4ecKoil oOnacTH cBoei NpodeccHoHambHON
M3y4aeMBbIX SBIICHUH U MPOIECCOB, CHCTEMHO  |AEATEIBHOCTH

aHAJIN3UPOBATh HAy4YHbIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

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

3HATh:

- METOJUKY IIPOBEIECHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.
yMeTh:

- paboTarh ¢ COBpPEMEHHBIM U3MEPUTEILHBIM 000PYIOBAHUEM;

- TIpaBWIBHO 00pabaThIBaTh MOMYUYECHHBIE SKCIIEPUMEHTAILHbIE JaHHBIC.
BJIaJeTh:

- HaBBIKAMH PabOTHI C COBPEMEHHBIM U3MEPHUTEIILHBIM 000pyI0BaHUEM;
- OCHOBHBIMHM MaTeMaTHYeCKUMHU HHCTPYMEHTAMH, XapaKTEePHBIMU AJIS 33124 MEXaHUKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

1. Yo Takoe rmaBHbIE MOMEHTBI HHEPLIUU TBEPAOTO Tesa?
2. Kak BBIIMISANT 3JUTAINICOU]] MHEPUHU KyOuKa?
3. Kaxk npoucxomut cBo0ogHOE (B OTCYTCTBHE BHEIIHUX MOMEHTOB CHJI) BpallleHue TBEPAOTo Tea?

1. Yo takoe rupockon? KakoBbl ero OCHOBHBIE CBOWCTBA?

2. OTuero 3aBUCTU CKOPOCTH PETYJISIPHON MPELECCHH TUpOCcKona?

3. KakoBa pa3mMepHOCTb MOAYAS KpPY4YCHHs, BXOASMIETO B (QOpMYTy IJIsl ONpeNeNeHusl Mepuona
KPYTWJIBHBIX KOJeOaHmii?

4. Tlonyuure dpopmyny (9) uz popmynsi (8).

5. Yem OOBSICHUTH, YTO MOHETA, KATAMIAsCA IO IOy, IOBOPAYMBACTCA HA CTOPOHY, B KOTOPYIO OHa
HakJIOHeHa?

1. JaiiTe onpenenenre K03pPUIHEHTA TEIIIONPOBOJHOCTH H YKAKUTE €0 Pa3MEPHOCTb.

2. BoiBenute dopmyiy, aHamornunyto Gopmyse (3), HO YYUTHIBAIONIIYI0 W3MEHEHHE IUIOMAAN TOTOKA
teruia ot S1 o S2.

3. BriBeaute dpopmyiy (6), YIUTHIBAIONIYIO Pa3HYI0 YYBCTBUTEILHOCTD TEPMOTIAP.

4. VYpa€rcd nu SKCHEPUMEHTAIBHO HAa JAHHOM YCTaHOBKE NMPOBEPUTH, 3aBUCUT JIM KO3PQPHU-IUCHT
TEIUIONPOBOAHOCTH ATAJOHHOTO MaTepuana OT TeMIeparypbl? MemaroT Ju 3TOMY TEIUIOBBIE MOTEpU
4yepe3 OOKOBBIE TOBEPXHOCTHU?



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

2. Tloyemy st HaOMIOAGHUS METIIM THCTEpE3nca UCIOIb3YIOTCsS 00pasipl B BUIE TOpa, a HE B BHJE
CTEepKHA?

3. Tlouemy mnpu KamuMOpOBKE TOPU3OHTAIBHOW OcH ocmumuiorpadga HEOOXOAUMO OTKIHOYAThH
HaMarHW4MBAIOILy10 0OMOTKY?

4. OueHHTE TOTPENIHOCTh, KOTOpasi BOSHUKAET MPHU M3MEPEHHH MHAYKIHH B, ecnu m3mepH-TenbHas
KaTylIka HeIJIOTHO HaJaeTa Ha oOpasel; HampuMep, eciau o0pasel] 3aHMMaeT BCEro IOJIOBHHY
OXBaTHIBAEMOH €O TUIOIA/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 onpeneneHre TIaBHBIX MOKa3aTeseil mpeIoMIeHHS.

4. IIpuBeanTe mpuMep, KOTJa BOJIHA, PACIPOCTPAHSIOMIAsICS B KPUCTAIUIE, SBISETCS 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 MTOBEPXHOCTh OTHOOCHOTO KpUCTasuIa?

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 BOJIHBI OT
yIiia MpeoMJICHHUs, €CIM OCh KpHUCTallIa Oy/ieT napaijieiabHa OCH BpaIleHUs IPU3MbI?

9. Kak nanpasiens! BeKTOpbI E B BRIXOAAIINX U3 IPU3MBI JTydax?

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

HpI/IMepHBIfI MEPCUCHb BOIIPOCOB JIs1 UTOTOBBIX J'Ia60paTOpHBIX pa60T.

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

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

3. Hamummre BeipakeHue Aiisi Oerymieid BOJHBI.

4. Tlpu kKakuX yCIOBHSIX BO3MOXKHA HHTEp(EpeHIIHs BOTH?

5. BeBegure ¢GopMmyiy, ONpeAessionyl0 yCIOBUs BO3HHMKHOBEHUS PE30HAaHCAa B MHTEp(e-poMmeTpe.
Kak Bnustror rpaHudHbIe ycIoBHA Ha 3Ty Gopmyy?

6. Ilpu xakux ycIOBHUSX BO3HHKaeT ctosiuas BosHa? Uto Takoe y3ibl U myuHoctu? Kak mpoucxogut
repeiaya YHEPTUU B BOJHE?

7. llouemy B pacTBOpax 3JEKTPOJIUTOB CKOPOCTh PACIPOCTPAHEHUs yIbTpa3Byka OoJjblle, 4YeM B
YHCTOM BoAE?

8. Kakue mu3meHeHus cienoBajio Obl caenars B HHTepdepoMeTpe, YToObl MOKHO OBUIO IPOU3BOAMTH
M3MepeHus B razax?

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

10. [Houemy npuOOpPHI I U3MEPEHUS! TEIUIONPOBOAHOCTH Ta30B BCErAa YCTAHABIMBAIOT TaK, YTO
TUHIPUYECKUI cTOJI0 ra3a JeaeTcs TOHKMM U JUIMHHBIM U PacIiojaraeTcsi BEpTUKaIbHO?

11. OueHure BAUSHUE TEIJIOOTIA4YX Yepe3 KOHIIBI TPOBOIOKH.

12. BceBO3MOXKHBIE TEPMO3IC OOBIYHO UMEIOT BEIMYUHY HECKOJIBKMX MUKPOBOJIBT Ha rpagyc. OueHnunte
BEJIMYMHY TOKA B HHUTH, IPU KOTOPOM TEPMOS3JIC B ILEMH BOJBTMETpa OyayT 3aMETHO HMCKaXaTh
pe3yabpTaThl H3MEPEHUN.



13. KakoBa pa3HOCTH Temmeparyp MeXIy HUThI0O M KokyxoM npu Toke 150 MA? ComocraBbre
TEOPETHUYECKUHN Pacu€T CO CBOMMH SKCIIEPUMEHTAIBHBIMU PE3yIbTaTaMU.

14. TIpu BeiBoze popmysnl (1) mpeneOperasioch 3aBUCUMOCTBIO TETLIONPOBOIHOCTH OT TEM-IIEPATYPBI,
nmo3ToMy oHa cmopaseminBa Tonbko nmpu AT << T. OueHuTe CBA3aHHYIO C STUM MOTPEIIHOCTH B
OTIpEJICIICHUH X, TIOJIYYHB TOUHYIO (QOpMYIly B MPEAMNOIOKEHUH, YTO 3aBUCUMOCTh TEIUIONPOBOAHOCTH
OT TeMIIepaTypbl uMeeT BUI H ~ Tf.

Kpurepun onennBanus

U3 momyueHHBIX OanioB 3a KaXIylo paboOTy pacCUMTHIBACTCSI CPEIHUI 0aul, KOTOPBIH OIpeenseT
OLICHKY 32 3autT.

Onenka «omu4HO (10)» BBICTAaBISIETCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
IyOOKHe 3HaHUSl y4eOHOH MporpaMMBl U 3a e€ mpeesiaMy, a TaKkKe YMEHHE YBEPEHHO MPUMEHSTh UX
Ha MPaKTHUKE MIPY BBITIOJIHEHUH U CJ1ade J1abopaTopHON paboTHI.

Onenka «oTau4HO (9)» BBICTABISIETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
nryOokHe 3HaHMS y4eOHOM MporpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha NMPAKTUKE NPHU PELICHUH
HECTaHJAPTHBIX 3a/1a4.

Onenka «oTau4HO (8)» BBICTABISIETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
nryOokMe 3HaHMSA Y4eOHOH NporpaMMbl M YMEHHE YBEPEHHO IPHUMEHATh HMX Ha IPAKTUKE IIPH
BBIMIOJIHEHUHN M clade JabopaTopHOi paboThl, OAHAKO IOIYCTHBILIEMY HEKOTOPBIE HETOYHOCTH INPH
OTBETE.

Onenka «xopomo (7)» BBICTaBIISIETCS CTYACHTY, €CIM OH MPOACMOHCTPUPOBAJI TBEpAOE 3HAHHE M
YBEpEHHOE NMMOHMMaHNE Marepuaia yueOHON MporpaMMbl U yMEHHE CBOOOAHO MPUMEHATh (PU3HUECKHE
3aKOHBI Ha IPAKTUKE MPHU BBHITIOJIHEHUH U caade 1abopaTopHOi padoThI.

Omnenka «xopomo (6)» BBICTAaBISETCS CTYICHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOC 3HAHUE
Marepuasiia y4eOHOH mHporpaMMbl M yMEHHE NPUMEHATh (pU3MYecKHe 3aKOHbl Ha TPAKTHKE IIPH
BBITIOJIHEHUH U C/Iade JIa0opaTopHOH paboThI.

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, ITOKa3aBUIeMy ()parMEHTAPHBIH XapakTep
3HAHWH, JIOIYCKaBIIEMY HETOYHOCTH B (POPMYJIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX MOHSATHH, HO
TIPU ATOM IPOJEMOHCTPUPOBABIIEMY CIIOCOOHOCTB BBITIOJIHATH OCHOBHBIC 33aHUS TPH BBITTOJIHCHUU
cnade naboparopHoil pabOTBl W BIAJCHHE OCHOBHBIMH pa3jielaMH Y4eOHOH MporpamMbl,
HEOOXOAMMBIMU TS abHEHIIET0 00y UeHHSI.

O1rieHKa «yIOBICTBOPUTEIBHO (3)» BBICTABISCTCS CTYACHTY, MOKa3aBIIEMy CHIIBHO (parMeHTapHbIN
XapakTep 3HAHWH, JO0MyCKaBIIeMy rpyObie OMIMOKHA B (hOPMYJIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO MIPU 3TOM MPOIEMOHCTPHPOBABIIIEMY CIIOCOOHOCTD TPH 3TOM MPOJCMOHCTPUPOBABIIEMY
CMOCOOHOCTh BBIMOJIHATL OCHOBHBIC 33JlaHWsi TIPU BBIMOJHCHHHM M C7ave J1aboparopHOW paboThl W
BJIaJICHUE OCHOBHBIMU pa3lieliaMi Y4eOHOH mporpaMmbl, HEOOXOAW-MBIMH Ui JAJIbHEHIIIEro
oOyueHwusl.

OneHka «HEYIOBIETBOPUTEIBHO (2)» WM «HEyHOBIETBOpUTENbHO (1)» BBICTaBISETCS CTYIACHTY,
KOTOpBI HE 3HAeT 3HAUUTEIbHYIO 4acTb OCHOBHOIO COJEP)KaHUsl IPOrpaMMbl, CHCTEMAaTU4ECKH
JoIycKaeT rpyObie omuOKy npu GOpMYIHPOBAHUN OCHOBHBIX (DU3MYECKUX 3aKOHOB WIIM HE CIIOCOOCH
KOPPEKTHO MIPUMEHATH (PU3NYECKHE 3aKOHbI Jaske [UIs PEIIeHHs IPOCTHIX 3a1ad.

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



JuddepeHmpoBaHHBIN 3a4€T B KKIOM CEMECTPE MPOBOJAUTHCS MO MTOTAM TEKYIIeH YCIeBAEMOCTH
(pe3ynbraraM caavu J1abopaTopHBIX padoT)



