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1. llesu u 3212494 AU CIUILIHHBI

Llenpro ocBOCHUS AUCUMILIMHBI «DU3NYECKUE METO/IbI UCCIICOBAHUI SIBIISICTCS
noJTydeHre 0a30BbIX 3HAHUHN (PU3UUECKUX TIPUHIIUIIOB, HA OCHOBE KOTOPHIX pa3padOTaHbI
METOAbI U3MEPEHUS TEPMOJINHAMHUYECKUX, JIEKTPOMAarHUTHBIX, ONTUYECKUX U

CTPYKTYPHBIX XapAKTEPUCTUK BELIECTB.

Kparkoe conepxanmne TUCHMILTHHBI

XapakTepuUCTUKN U3MEPUTENBHBIX cucTeM. Mctounnku ommook. [Tomexu, nryMmsl.
Craructudeckue MeToIbl 00pabOTKU Pe3yNIbTaToOB U3MepeHuit. smepeHue
TEPMOJIMHAMUYECKUX NapameTpoB. M3mepenune notokoB nsnyyennii. Macc-
CIIEKTpOCKONHMs. MarauTHas paguocnekTpockonus. Onrudeckas CreKTpOCKOIUSI.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCIHUIIJINHbI

[Tnanupyemble pe3ysabTaThl OCBOCHUS
OIT BO (xomneTteHuun)

HnaHpreMHe PE3YIbTAThL
O6yT~ICHI/I$I IO JUCLHUITIIINHE

OIIK-5 CnocobeH y4acTBOBaTh B IPOBEACHUU
(byHIaMEHTAIBHBIX W IPUKIIAJIHBIX UCCIICIOBAHUHN 1
pa3paboTOK, CAMOCTOSATENIBHO OCBAaUBATh HOBBIE
TEOPETUIECCKHUE, B TOM YUCIIE MATEMAaTHIECKHE,
METO/Ibl UCCIIEIOBAaHUN U paboTaTh Ha COBPEMEHHOM
9KCTIEPUMEHTAIBHON HAYyYHO-MCCIIEJ0BATEIbCKOH,
U3MEPUTENIbHO-aHATUTHYECKON M TEXHOJIOTHYECKON
ammaparype

3HaeT: pyHIaMEHTaIbHbIC TIOHATHS, 3AKOHBI U
TECOPHH KIIACCHYECKON M COBPEMEHHOM (DU3HKH,
du3NYECKHe TPUHIIUITEI METOIOB U3MEPECHUS
TEPMOJMHAMUYECKHX, IIEKTPOMArHUTHBIX,
ONTUYECKHUX U CTPYKTYPHBIX XapaKTEPUCTHK
BEIIICCTB.

'YMeeT: BRIOparh panroHaIbHBIN CIIOCO0 U3MEpEHUS
(U3NYECKHUX BEIUYHH TPH 3a/IaHHBIX YCIOBHSIX
AKCTIEPUMEHTA; BBIOMPATh METO/IbI MCCIICAOBAHHMS,
HEOOXOIUMBIE JIUISI TOTyYSHHST HYKHBIX
PE3YyNBTaTOB.

MMeeT npakTU4eCcKui ormbIT: 00pabOTKH
[PE3yNBTaTOB SKCIEPUMEHTAIBHBIX UCCIICAOBAaHUN U
COITOCTABJICHHS UX C TEOPETUICCKUMU JTAHHBIMHU;
BbIOOpa 000PYAOBaHHS, HEOOXOIUMOTO JUIS
MOJTYYCHUST HEOOXOIMMBIX XapaKTEPUCTHUK C

TpeOyeMOil TOUHOCTBIO.

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepeuenp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB paboT y4eOHOro 1miaHa

[lepeueHs mocaeAyOMIMX AUCIUILINH,
BHJIOB paboT

1.0.06 O6mas puzuka. Mexanuka,

1.0.10 Obmas ¢puzuka. Mukpodusuka,
1.0.07 O6as ¢pusuka. TepmonruHamMuKa u
MOJICKYJISIpHast (prU3HKa,

1.0.09 O6mas pusuka. Onruka,

1.0.08 Obmas ¢pusuka. DIEKTPUUECTBO U
MarHeTH3M

@®J1.03 CoBpemeHHBIN HU3NYECKUI IKCTIEPUMEHT

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HeO6XOI[I/IMI)IM
IIpH OCBOCHHUHU I[ElHHOIZ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

MpCAMCCTBYIOINX AUCIHUIIIINH




Jucnuminna

TpeboBanus

1.0.06 O6mas ¢pusnka. Mexanuka

3HaeT: GyHIaMEHTaTbHbIC TIOHATHS, 3AKOHBI U
TEOPHH MEXaHWKH; OCHOBHBIC (PH3NUYECKIE
DKCIIEPUMEHTBHI, ITOBJIMSBIINE HA PA3BUTHE
MEXaHHUKHU., TCOPETUIECKUE OCHOBBI (DH3NIECKIX
METOA0B UCCIEAOBAHUS; IKCIIEPUMEHTAJIBHBIC
METOBI U CPEJICTBA JIJIS AaHAIU3A U PEIICHUS 3a1a4
MEXaHUKH. YMEET: GOopMYIUpOBaTh HU3HUECKIE
3aKOHBI, AHAJTU3UPOBATHh UX BAXKHOCTb,
AKTyallbHOCTb, C(hepbl MPUMEHEHHUST; UCIIOIb30BaTh
(bu3UYeCcKre 3aKOHBI M TEOPUHU Ha TIPAKTUKE, PEIIaTh
3a/1a4d 10 JaHHOMY pasfeny o0mei Gu3uku.,
MPOU3BOJIUTH YUCICHHBIE OLIEHKH MO MOPSIKY
BEJIMYMHBI, UCII0JIL30BaTh BO3MOKHOCTH METOIOB
(U3UYECKUX UCCIICTOBAHUN ISl PEIICHUS
buznyecKux 3a7a4 MEXaHUKH; JAeTaTh IPaBUIbHBIE
BBIBOJIbI 3 COMTOCTABJIEHUS PE3YIbTaTOB TEOPUH U
DKCIIEPUMEHTA; aHAJIU3UPOBATh, CUCTEMATU3UPOBATH
Y OLICHUBATh PE3YJbTaThl ONTUYECKUX
PKCIIEPUMEHTOB; 0000IIaTh UMEIOIIUECS
Marepualibl. IMeeT NpakTUYeCKH OTIbIT:
CaMOCTOSITENILHO MPUOOpETaTh HOBBIC 3HAHUS T1O
MEXaHUKE; COMTOCTABJICHUS PE3YJIBTATOB
1abOpPaTOPHBIX IKCTIEPUMEHTOB M0 MEXAHHKE C UX
TEOPETUYECKUMU JAaHHBIMU., BIAJICET HABBIKAMU
rPaMOTHOM 00pabOTKH pe3yabTaToOB Ta0OPATOPHBIX
PKCTIEPUMEHTOB M COTIOCTABIICHUS UX C
TEOPETUICCKUMU JTAHHBIMH; 0000IICHUS U
KPUTHUYECKOM OLEHKHU PE3YJIBTATOB
DKCIIEPUMEHTAIBHBIX UCCIEA0BAHUN.

1.0.08 O6mas gusmnka. DIEKTpUIECTBO U
MarHeTH3M

3HaeT: TeOpeTHUECKHUEe OCHOBBI, OCHOBHbIE MTOHATHS,
3aKOHBI 1 MOJIETT OCHOBHBIX Pa3/IesioB 00IIei
(U3UKY; YUCIIEHHBIE TIOPSIIKU BEITUYHH,
XapaKTepHBIE JIJIsl Pa3IMYHBIX PA3/IEIOB 00IIei
¢u3uKy., GyHIaMEeHTaIbHbIE TOHATHUS, 3aKOHBI U
TEOPHH AIIEKTPOMAarHeTH3Ma; OCHOBHBIE
¢du3nUecKre HKCIePUMEHTBI, TTOBIMSBIINE HA
pa3BuTHe o0mIel (U3NKU. YMEeT: MPOU3BOIUTD
YICJICHHbIE OLICHKU MO MOPSI/IKY BETMYHHBL;
MCIIOJIb30BaTh BO3MOKHOCTH METONIOB (PH3HUECKUX
UCCIIeIOBaHUHN /1J1s1 peleHus pU3nYecKux 3aj1ay;
MOHUMATh, U3JIaraTh U KPUTUYECKU aHATH3HUPOBAThH
¢u3nueckyro HHPOPMAIHIO; TTOJIE30BATHCS
TEOPETHIECKUMH OCHOBAaMH, OCHOBHBIMHU
MOHATHSMM, 3aKOHAMH U MOZAEIISIMH 0011e# (Pu3nKH.,
bopmynupoBaTh GU3NUECKHUE 3aKOHBI,
QHAJIM3UPOBATh UX BAXKHOCTh, aKTYaJIbHOCTb, C(hepbl
NPUMEHEHHUST; UCTIONIb30BaTh (PU3NIECKUE 3aKOHBI H
TEOPHH Ha MPaKTHKe, PEIIaTh 3a/1a4u 10 JaHHOMY
pazneny obmieit ¢pusuku. Mimeer mpaktudeckuit
OTIBIT: CAMOCTOSATENBHOM paboThI ¢ annaparypoi B
¢uznueckoii 1abopaTopuu; HaBBIKAMH IPAMOTHOMN
00pabOTKHU pe3yabTaTOB OIBITA U COMOCTABIECHUS UX
C TEOPETHYECKUMH JTaHHBIMH., CAMOCTOSATEIBHO
nproOpeTaTh HOBbIE 3HAHMA MO 00IIel (U3HUKE;

COIIOCTABJICHUS PC3YJIETATOB na60paT0prlx




OKCIICPUMCHTOB C UX TCOPCTUYCCKUMU NAHHLIMU.

1.0.10 O6mas ¢pusuka. Mukpopuzuka

3HaeT: TeOpEeTHUECKHUE OCHOBBI (PU3NUECKHIX
METO/I0B UCCIIEIOBAHMSI; SKCIIEPUMEHTAJIbHBIE
METOBI ¥ CPEACTBA JUIS aHAJN3a U PEIICHUS 3a/1a4
MUKPOPHU3UKHU., PyHIaMEHTAJIbHbIE TOHATHS,
3aKOHBI U TEOPUH MaKpO(DU3UKH; OCHOBHBIC
(bu3HYeCKHe FIKCIICPUMEHTBI, TTOBJIUSBIINE HA
pa3BUTHE MaKPODU3UKU. YMEET: TPOU3BOAUTD
YUCIICHHBIC OIICHKH TI0 TIOPSIKY BEJINIHHEI;
WCTIOJIB30BaTh BOZMOKHOCTH METOJIOB (PU3UIECKUX
WCCJICIOBAHUM IS pelieHus (PU3ndecKux 3aaa4d
MUKPO(PU3UKU; ENIaTh MPaBUIbHBIC BEIBOBI U3
COIOCTAaBJICHUSI PE3yJIbTaTOB TEOPUU U
DKCIIEPUMEHTA; aHAJTN3UPOBaTh, CUCTEMATH3UPOBATh
W OLICHUBATh PE3YJIBTAThI ONTHYECKHIX
YKCIIEPUMEHTOB; 000011aTh UMEIOIUECS
MaTepHaIIbl., POPMYTUPOBATH (HU3NIECKHE 3aKOHBI,
QHATM3UPOBATh UX BaXKHOCTH, aKTYaJIBHOCTh, CEPhI
MPUMEHEHUS; UCTIOIL30BaTh (PH3UYECKUE 3aKOHBI U
TEOpUU Ha MPAKTUKE, peIIaTh 3aJa4u 10 JAHHOMY
pazneny obmieit ¢puszuku. Mimeer mpakTudeckuit
OTIBIT: BJIaJICET HABBIKAMU TPAMOTHOM 00paboTKH
[PE3yaBTAaTOB JJAOOPATOPHBIX IKCIIEPUMEHTOB U
COIOCTABJICHUS X C TEOPETUYECKUMU JAHHBIMU;
000011IeHUS 1 KPUTUYECKON OLIEHKH PEe3yJIbTaToB
PKCIIEPUMEHTANBHBIX UCCIIEAOBAHUM. ,
CaMOCTOSITEJIbHO MPUOOpETaTh HOBBIE 3HAHUS T10
MaKpo(H3UKe; COMOCTABICHHS PE3yIbTaTOB
1a00PATOPHBIX SKCIIEPUMEHTOB 10 MaKpO(pU3HKE C
WX TEOPETUUECKUMU JTAHHBIMH.

1.0.07 O6mas ¢pusuka. TepmoanHamMuka u
MoOJIeKyJIsipHast pU3nKa

3Haet: GyHIaMEHTaIbHbIC TIOHATHUS, 3AKOHBI U
TEOPHH 110 TepMOIMHAMUKE U MOJIEKYIIPHOU
¢duznKe., TEOPETUYECKHE OCHOBBI (PU3UYECKHUX
METOJIOB UCCJIEIOBAHUS; DKCTIEPUMEHTATbHBIC
METOJIbI M CPEACTBA JJIs aHAJIW3a U PELIeHUs 3a1a4
TEPMOJIMHAMUKH U MOJIEKYISIPHON (PU3UKH. YMeEeT:
dbopmynrpoBath (hU3HUECKUE 3aKOHBI,
AQHAJTM3UPOBATh UX BAXKHOCTb, aKTYaJIbHOCTh, CEpHI
MPUMEHEHHS; UCTIONB30BaTh (PU3NUECKUE 3aKOHBI U
TEOPHH Ha MPAKTHUKE, pElIaTh 3a7a4 M0 JaHHOMY
pazzaeny oomiei GU3UKH., TPOU3BOAUTH YHCICHHBIS
OIICHKH T10 TIOPSIKY BETUYHHBI;, UCTIOIH30BaTh
BO3MOYKHOCTH METOJIOB (PHU3UUECKUX HUCCIETOBAHHIA
151 petieHus PU3NYecKuX 3a1a4 TePMOJTUHAMUKHY U
MOJIEKYISIPHON (DU3UKH; 1e1aTh PABUIbHbIE
BBIBOJIBI M3 COTIOCTABJICHUS PE3YIbTATOB TEOPUH U
SKCIIEPUMEHTA; AHAIM3UPOBATh, CUCTEMAaTU3UPOBATh
W OLICHUBATh PE3YJIbTAThl ONMTUYECKUX
PKCIIEPUMEHTOB; 000011aTh UMEIOIIUECS
Marepualibl. IMeeT NpakTUYeCKH OTIbIT:
CaMOCTOSITENILHO MPUOOpETaTh HOBBIE 3HAHUS IO
TEPMOJIMHAMUKHU ¥ MOJIEKYJIAPHOUN (PU3HKE;
COTOCTABJICHHSI PE3yAbTaTOB TA0OPATOPHBIX
YKCIIEPUMEHTOB 10 MaKpOPU3UKE C UX
TEOPETUUYECKUMHU JJAHHBIMU., BIIaJI€T HAaBBIKAMU

rpaMOTHOM 00pa0OTKH pe3yabTaToB JJaOOPaTOPHBIX




3KCHepI/IMeHTOB " COIIOCTABJICHUA UX C
TEOPETHUYECCKUMH JTAHHBIMU; 0000IICHUS 1
KPUTHUYECKOH OIEHKH PE3yTBTaTOB
DKCIIEPUMEHTAIBLHBIX UCCIICIOBAHUH.

3HAET: TEOPETUUECKUE OCHOBBI, OCHOBHbBIE TIOHATHS,
3aKOHBI U MOJIEJIN ONITUKH; YUCJIEHHBIE TTOPSIKH
BEJIMYMH, XapaKTePHBIE /ISl ONTHKM .,
TEOPETUYECKUE OCHOBBI (PU3MUECKUX METOI0B
MCCJIETOBAHUS; SKCIIEPUMEHTAJIbHBIE METO/IbI U
CpeICTBa JJIs aHAJIN3A U PELIEHUS 3a7a4d ONTUKH.
YMeeT: IOHUMAaTh, U3Jlarath U KPUTUYECKH
aHAJIM3UPOBaTh (PU3NYECKYIO HHPOPMALIHUIO;
MOJIb30BaThCsl TEOPETUYECKUMU OCHOBAMHU,
OCHOBHBIMU MOHATUSAMH, 3aKOHAMHU U MOZAEIISIMU
ONTUKH., TPOU3BOAUTDH YHCIEHHBIE OLICHKH 110
MOPSJKY BEIMYMHBI; UCTIOIb30BATH BO3MOKHOCTH
METOA0B (PU3MUECKUX UCCIIETOBAHUN I PeIlIeHUs
(du3MUecKHX 3a/1a4 ONTUKY; JIe]aTh NPaBUIIbHbIE
1.0.09 O6mas ¢pusnka. Onruka BBIBOJIbI U3 COMOCTABIEHUS PE3yIbTaTOB TEOPUU U
DKCIIEPUMEHTA; aHAJIN3UPOBATh, CHCTEMaTU3UPOBATh
U OLIEHUBATh PE3YJbTaThl ONTHYECKUX
YKCIIEPUMEHTOB; 0000111aTh UMEIOIIUECS
MaTepHuaibl. FimeeT npakTH4eCcKuii OIbIT:
CaMOCTOSATENIbHOU PabOThI B PU3NUECKOM
1abopaTtopuu; KyJabTypoil TOCTaHOBKU U
MOIETUPOBaHUs (PU3NUECKHX 33124 ONTUKHU. ,
CaMOCTOSITEJIbHOM paboThI ¢ anmapaTypoii B
ONTUYECKOM JabopaTopuu; BlaeeT HaBbIKAMH
rpaMOTHOM 00paOOTKH pe3yabTaToB JJaOOPaTOPHBIX
YKCIIEPUMEHTOB M COIIOCTABIIEHUS UX C
TEOPETHUCCKUMHU JTAHHBIMU; 0000IICHUS 1
KPUTHYECKOHN OLIEHKH PE3YJIBTAaTOB
SKCIIEPUMEHTAJIBHBIX HCCIIEI0BaHUM.

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmast Tpy10€eMKOCTh JUCHUILUIMHBI COCTABIIAET 2 3.€., 72 4., 48,25 4. KOHTaKTHOM
paboThI

Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yue6HO# paboThI
4acoB Homep cemectpa
6
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 72 72
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI
. 16 16
ayauTopHbIxX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 19,75 19,75
C IPUMEHEHUEM JIUCTAHITMOHHBIX 00pa30BaTeIbLHBIX 0
TEXHOJIOTUI




IlonroroBka k 3a4ety 10 10

[ToaroroBka K KOJUIOKBUyMam 9,75 9.75

KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 4,25 4,25

Bux koHTpOs (

3a4eT, 1ud.3adeT, IK3aMeH) - 3a4eT

5. Conepxkan

He THCIOUIIIMHBI

No O0beM ayTUTOPHBIX 3aHATHI 1O BHIaM B yacax
HaumeHnoBaHue pa3aenoB IUCHUIUIMHB
pasnena Bcero J 113 JIP
1  [BBenenue 3 2 1 0
2 |3mepeHue TEpMOIMHAMUYECKUX I1apaMETPOB 9 6 3 0
3 [F3mepeHne NOTOKOB U3IyUYEHUI 12 8 4 0
4 [Macc-criekTpocKonus 6 4 2 0
5  [Mar"uTHas paauoCHeKTPOCKOHS 6 4 2 0
6  |OnTuyeckas CeKTPOCKOIHUS 12 8 4 0
5.1. Jlekuum
Ne Ne Koa-
nexuumlpassiena HanmeHoBanue nim KpaTkoe COAEpKaHUE JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 XapaKTepUCTUKU U3MEPUTEIBHBIX cUcTeM. McTounnkn omubok. [Tomexu, nrymesl. )
CratucTuyeckre MeTojibl 00pabOTKH Pe3yabTaTOB U3MEPEHH.
M3Mepenne TeMieparypbl. PABHOBECHBIE CHCTEMBI U HEPABHOBECHBIE CUCTEMBI.
2 2 {JlokanmpHOE TepMOAMHAMHYECKOE paBHOBecHe. KOHTaKTHBIE U OECKOHTAKTHBIE 2
METOJIbl U3MEPEHUS TEMIIEPATyphl. TepMOlIeKTpUUYECKUE IPeoOpa30BaTEIH.
N3mepenne nasnenus. [Ipoueccel nepeHoca npu pa3inyHbIX JaBICHUSIX U
3 2 |remmeparypax. MeToasl nony4deHus Bakyyma. Mi3smepenue naBineHus B BAKYyMHBIX | 4
cucTteMax. MeTobl N3MEpEHNs BBICOKHUX JaBICHUI.
PaBHOBeCHOE TeIuioBOE M3iydeHue. Mcrtounukn nsnydenus. [lupomerpus.
4 3 |([IpueMHUKH U3dydeHuUs. JleTeKkTopbl u3myueHus. 3akoHbl BHELIHEro ¢poTosdpdekra.l 4
DOTO3IEKTPOHHBIM YMHOKHUTEIb. DIIEKTPOHHO-ONITHYECKUE TIPE0Opa30BaTey.
5 3 HMonusupyroniue n3inydeHus. MeTobl perucTpanui HOHU3UPYIOIHUX U3ITyYCHU. 4
Jlo3uMeTprsl HOHU3UPYIOIINX U3ITYyYCHHUH.
6 4  |Mertoa mMacc-CIeKTpaIbHOIO aHain3a. Meronbl noHu3anuu. Macc-aHanu3aTopsl. 2
7 4 BpewmsinponeTHblil Macc-aHanu3arop. PaguodactoTHelil Macc-ananusarop. Macce- )
CHEKTPOMETPBI.
3 5 CnieKTpoCKONHUs SAEPHOTO MarHUTHOTO pe3oHaHca. [[puHiunuansHas cxema )
SIMP-criekTpomertpa.
9 5 CHeKTpOCKOIHUS AIEKTPOHHOT'O TapaMarHuTHOro pe3oHaHca. [IpuHuunuanbHas 5
cxema DIIP-ciekTpomeTpa.
10 6 Kiaccel cniektpanpHbIX IpuOopoB. 3akoH JlambepTa-byrepa-bapa. Criektpbl 4
MOIVIONICHHUS], UCITyCKaHUs M paccesHus. JlroMmuHecueHIms U GIyopecieHIIs.
JlazepHas criekTpockonusi. CHEeKTPOCKONHsS. KOMOMHAIMOHHOTO PACCEesIHUS CBETA.
11 6  |CnekrpanbHble METOABI U3MEPEHUS TEMIIEPATYPhI Pa3IMUHbIX CTEHEHEH CBOOO/IbI 4
B HEPABHOBECHBIX CUCTEMAX.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Koz-
sansuspasiena HaumeHnoBaHue niM KpaTkoe coJep)KaHue MPaKTUYECKOTO 3aHATUS, CEMUHapa BO

qacCcoB




XapaKTepUCTUKU U3MEPUTENBHBIX CUCTEM: YyBCTBUTEIIbHOCTD; IIOPOT
oOHapyXeHHs; pa3pelaronias CoCOOHOCTh; TUHAMUYECKHUI TUana3oH;
HEJIMHEHHOCTB, MoJI0ca mponyckanus. Mcrounnku ommbok. [Tomexu, nryms.
CrartucTiueckue MeTosl 00pabOTKU pe3yabTaTOB U3MEPEHHH.

W3mepenne temneparypsl. TeMriepaTypa paBHOBECHBIX cucTeM. HepaBHOBeCHBIE
cucTteMsl. JIokalbHOE TEpMOJMHAMMUYECKOE paBHOBecHEe. KOHTakTHBIE 1
OEeCKOHTaKTHBIE METOIbI U3MEPEHUsI TeMIlepaTyphl. Vi3MepeHune TeMieparypbl
KOHTAKTHBIMU MEXAHUYECKUMU U NEKTPUUECKUMH METOAAMM.
TepmoanexTpruyeckue npeodpa3oBaTesv; MPUHLIUIBI UX IEUCTBUSA, pabouuil
JMara3oH.

3mepenue nasnenus. [Ipouecchl nepeHoca npyu pa3inyHbIX JaBICHUIX U
TeMieparypax: nuddysus, 3QpPy3us, BA3KOCTb, TEIIIONPOBOAHOCTb. Paznuunbie
pEKMMBI TEUEHMSI ra3a.

Metoapbl onydeHus: Bakyyma. MaMepeHnue gaBieHus B BAKYYMHBIX CHUCTEMax.
MexaHn4eCcKHe, TEIUIOBbIE 1 HOHU3ALIMOHHBIE MAHOMETPBI, IPUHIUIIBI KX
nericTBus. CTallMOHApHBIE U UMITYJILCHBIE METO/IBI MOTYUYEHHUS BHICOKMX
aBJICHUI. MeToIbl N3MEPEHUS BBICOKUX JaBICHUA. MeXaHUu4eCKue 1
MbE302JIEKTPUUECKUE AaTUUKHU JaBiieHus. Kommoksuym 1.

PaBHOBecHOE TeII0BOE U3NTyuyeHue. VICTOUHUKH U3ITyueHHUs B Pa3InYHbIX
CHEKTPaJbHBIX Juana3zoHax. [[puMepbl HCTOYHHUKOB PABHOBECHOTO U
HEPaBHOBECHOTO M3Ty4YeHHs. SIpKOCTHAsI, IBETOBAsI U paJiMalliOHHASI TUPOMETPHSL.
OCHOBHBIE XapaKTEPUCTUKH MPUEMHHUKOB U3IydeHUs1. OU3nUeCcKue MPUHITUIIBL,
nexalue B OCHOBE ACMCTBUS TEIUIOBBIX, (POTOHHBIX, (POTOXMMHUYECKHUX U
[MOHACPMOTOPHBIX JETEKTOPOB U3IIyUECHHUS.

3akoHb! BHENIHETO GoTodpdekra. [[ppeMHUKN U3Ty4eHUsI HA OCHOBE BHEIITHETO
¢dororddekra. [IpueMHrKH U3ITydeHUsI HA OCHOBE BHYTpeHHEro GpoTodddexra.
[Tpuniun neiictBust poroanekTpoHHoro yMHOxuTens (OIY), koapduuneHt
ycunenus. Llymsl u mopor uyBctBuTenbHOCTH POY. TeMHOBOM TOK DY,
TEePMOJIEKTPOHHAS SMUCCHS, 3aKOH Puuapicona. @Y ¢ HenpepbIBHBIM
TTMHOIIOM. DIIEKTPOHHO-ONITHUECKHE TipeoOpazoBaresy. [[pueMHIKN H3ITydeHHsT
TUIs1 Pa3IIUYHBIX CIIEKTPAJIBbHBIX THANa30HOB.

Honusupyroniye n3iydeHus. McTOUHNKY HOHU3UPYIOMUX n3iTydyeHuil. OCHOBHBIE
[poLeCChl B3aUMOJEHCTBUS allb(a-, OeTa-, raMMa- U HEHTPOHHOTO U3TyYEHUS C
BEILIECTBOM.

MeTo/Ibl perucTparii HOHU3UPYIOIMUX U3TydeHni: mumuaap dapanes,
Fa30pa3pHI[HbeI CUCTUMK, HOHU3AITMOHHAasA KaMepa, CIII/IHTI/IJIJISIIII/IOHHl)If/'I IIGTGKTOp,
[TOJTYTTPOBOHUKOBBIC IETEKTOPHI. J03MMETPHS HOHU3UPYIOIINX U3ITyICHHM.
Metoa Macc-CIEeKTpaJbHOrO aHain3a. Metoasl HOHU3auuu. Macc-aHalln3aTophl:
MPUHITUTIBI ISHCTBHS, pa3pelaromas crmocooHocTh. KomtokBuym 2.

Metoa Macc-CIeKTpajJbHOrO aHain3a. Metoabl HOHU3auuKu. Macc-aHalu3aTophl:
MIPUHIIUAIIBI IEHCTBUS, pa3periaroias CioCOOHOCTb.

10

CeKTOpHBIN MarHUTHBIN MacC-aHaJINu3aTop, KBaJAPYIOJIbHBII Macc-aHaIU3aTop.
BpemsnponeTHsiii Macc-aHanu3arop. PaqnodacToTHeI Macc-aHaIMu3arop.
OMerarpoHHBIN Macc-CIEKTPOMETP, MacC-CIIEKTPOMETP HOHHO-LIIUKJIOTPOHHOTO
pe3oHaHca ¢ npeobpazoanremM Dypre. [Ipumeps! ucnonb30BaHUs Macc-
CHEKTPOMETPHH.

11

CrniekTpockonus SAEpHOTO MarHUTHOIO pe3oHaHca. [I[pumenenue merona AMP
U1 U3YYEHHUS CTPYKTYpbl MOsieKyll. OOMEHHBbIE SIBICHUS: MEIJICHHBIN U ObICTPBI
obmeH. IlpunnunuansHas cxema IMP-cniekrpomeTpa. MIHTEHCHUBHOCTD U IIMPHUHA
nmuHnl criekrpa SIMP.

12

CrieKTpOCKOIUs AIIEKTPOHHOTO NTapaMarHuTHOTO pe3oHaHca. CBEpXTOHKas
cTpykTypsl criektpa JIIP. CTpykTypHbIE 1 THHAMUYECKUE XapaKTEPUCTUKU
BellecTBa, onpenensemsle Mmetonamu JOIIP. [lpunnunuansuas cxema OI1P-
cnekrpomeTpa. OcodeHHocTu peructparuu curaanos DI1P. Kommoksuywm 3.




Kiacchbl criekTpadbHBIX TPUOOPOB: CHEKTPOCKOIIBI, CIIEKTPOrpadBbl,
MOHOXPOMAaTOPBI, TOJUXPOMATOPHI. J{UCTIeprupyrone 3J1€MeHThI CIIEKTPaIbHBIX

13 mpuOOpOB: mpu3Ma, TUPPAKIIMOHHAS pelieTKa, nHTepdepomeTp. Paspermaromnias 1
CIOCOOHOCTH JUCTIEPTUPYIOMINX 3TIeMeHTOB. [IpoxoxaeHne cBeTa yepes
[OMJIOIIAIOLLYIO CPEAY.
3axon JlamGepra-byrepa-bapa. CriekTpsl MOIIOIEHHUS, HCITYCKAHUS U PACCESIHUS.
JIromuHectieHIns U Gayopectiennus. THTEHCHBHOCTD CIIEKTPaIbHBIX JIMHUH.

14 dopma 1 mMpUHA CHEKTpaibHOM TMHUU. EcTecTBeHHOE, NOTIepOBCKOE U 1
CTOJIKHOBUTEIIbHOE YIIHPEHHUE CTICKTPAIBHBIX JIMHUHA. ATITapaTrHas IupruHa
TTMHUU.

15 JIuneitHast na3epHas CIeKTPOCcKonus. AOCOpOIIMOHHBIHN, BHYTPHUPE30HATOPHBIH, 1
OITHUKO-aKyCTHYECKUH U (PIIyOpeCLIEHTHBIM METO/IbI JTa3€PHOM CIIEKTPOCKOINH.
CrniexTpaibHBIE TUAMa30Hbl ¥ COOTBETCTBYIOIIME UM CTETIEHH CBOOO/IBI B
MOJIEKYISIPHBIX cucTeMaX. CIeKTpOCKONHs KOMOMHAIIMOHHOTO PaccesiHUs CBETa.

16 CriekTpaibHble METO/IBI U3MEPEHHUS TEMIIEPATYPhl PA3IMUHBIX CTeNeHeN cBoOobl | 1
(37eKTpOoHHAs, MOCTyMaTeNbHast, KoJebarenbHasl, BpalllaTelbHas TEMIEpaTyphl) B
HEpaBHOBECHBIX cucTeMax. Komoksuym 4.

5.3. JlabopaTtopHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Crincok nureparypsl (C yKkazaHUEM Kon-
[Monsux CPC pasnenos, TiaB, cTpaHuil) / cchutka Ha  (CemecTp| BO
pecypc JacoB
Pozanos, JI. H. Bakyymnas texnuka Yue0.
TSI BY30B T10 CIIELL. " DIEeKTPOH.
MalIuHOCTpOeHHE" . - 2-€ U3, mepepad. u
nomn. - M.: Briciras mkona, 1990. - 319 c.
uin. Myxun, K.H. DkcniepumenTanbHas
sinepHast usuka. B 3-x 1. T. 2. ®usuka
SJIEPHBIX peaKIUi. [ DJIEKTPOHHBINA pecypc]|
[lonroroBka k 3a4eTy — Onexrpon. naH. — CII6. : Jlans, 2009. — 6 10
326 ¢c. — PexumMm nocryna:
http://e.lanbook.com/book/279 — 3ar. ¢
bKkpaHa. MeToanueckue yKa3aHus JUis
CaMOCTOSTENIbHON PabOTHI IO KypCy
"®dusuueckne METOIbI UCCIEN0BaHNA" B
HIIEKTPOHHOM BHJIE B JIOKAJILHOM CETH
Kadeapbl
Po3zanos, JI. H. Bakyymnas texauka Yu4eo0.
TSI BY30B I10 CIELL. " DIEeKTPOH.
MaIuHOCTpOeHUE" . - 2-€ U3, mepepad. u
nomn. - M.: Briciras mkosna, 1990. - 319 c.
wi1. Myxun, K.H. OxcniepumenTanbHas
[ToaroroBka K KOJUIOKBUyMam snepHas usuka. B 3-x TT. T. 2. ®uzuka 6 9,75

SIEPHBIX PEAKIMA. [ DIEKTPOHHBIN pecypc]
— OnektpoH. naH. — CII6. : Jlans, 2009. —
326 ¢c. — Pexum nocryna:
http://e.lanbook.com/book/279 — 3ar. ¢
bKpaHa. MeToaudeckue yKazaHus JUIst




CaMOCTOSITEIIBHOM paOOTHI IO KYPCY
"®dusnueckrue METOIbI UCCIEN0BaHNA" B
BJIGKTpOHHOM BHUJIC B HOKaHBHOfI CECTU
Kadeapbl

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KonTponb kauecTBa 0cBOCHUS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISECTCS B
cootBeTcTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabubie meponpusitusa (KM)

No
KM

Ce-
MECTP

Bun
KOHTPOJISI

HazBanue
KOHTPOJILHOTO
MEpONPUATHUS

Makc.

Bec Oamn

[Topsimok HauMCIeHUs O6AIITIOB

Vuu-
THIBA-

eTcs B
ITA

Texymui
KOHTPOJIb

KomnnokBuym
1

[[MCbMEHHBIN KOJNTOKBUYM COJEPKUT OANH
TeopeTnyecKkuil Bonpoc. Ha orBeT orBoaUTCS
30 munyT. Borpoc BHYTpH OlIECHUBAETCS B 2
Oamta. Eciy OTBET HEMONIHBIN, cTaBUTCS |
6amn. Ecinu oTBeT HeBepHBIN MIIM OTCYTCTBYET
- 0 6asoB.

3a4CT

Texymunii
KOHTPOJIb

Komnoksuym
2

[[1CEMEHHBIN KOJIIIOKBUYM COJEPKHUT OIMH
TeopeTnueckuil Bonpoc. Ha oTBeT oTBoaUTCS
30 munyT. Bonipoc BHyTpH olLieHUBaeTcs B 2
0aia. Ecnu oTBeT HEMOIHEBIN, cTaBUTCA |
6am1. Ecny oTBET HEBepHBIN MM OTCYTCTBYET
- 0 6amos.

3a4CT

Texymnii
KOHTPOJIb

Komnoksuym
3

[InCbMEHHBIN KOJUTTOKBUYM COIEPKHUT OANH
TeopeTuuecKkuil Borpoc. Ha oreer orBOoguTCS
30 muHyT. Bonmpoc BHyTpH onieHuBaeTcs B 2
6ama. Ecau oTBeT HEMoONMHBIN, cTaBuUTCS 1
6asn. Eciu oTBeT HEBEpHBIN WIIM OTCYTCTBYET
- 0 6aynoB.

3a4CT

Texymni
KOHTPOJIb

Komnoxsuym
4

[[ncEMEHHBIN KOJUIOKBUYM COACPKHUT OIUH
TeopeTnueckuil Bonpoc. Ha oTBeT oTBOAMTCS
30 muHyT. Bonipoc BHyTpH oLieHHBaeTcs B 2
0aina. Eciu oTBeT HEMOIHEIN, cTaBUTCA |
6asu1. Ecnu oTBET HEBepHBIN MM OTCYTCTBYET
- 0 GayoB.

3a4CT

[Ipome-
KYTOYHAs
aTTecTanus

3auér

[T1CbMEHHBIN 3a4ET COAEPKUT JBA
TEOPETUUYECKUX BOIpoca. TeopeTudeckuit
BOITPOC BHYTPU KaXKJIOTO pasjielia OIEHUBACTCS
B 2 Oawta. Eciin oTBET HENMONHLIH, cTaBUTCA 1
0arn. Ecinu oTBeT HEBEpHBIN WIIH OTCYTCTBYET

- 0 0aJuIoB.

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA

IIPOMEKYTOYHOMN
aTTeCTalNn

Bun

[Ipouenypa npoBeaeHus

Kpurepun
OLICHUBAHUs

3a4CT

KoHTponbHOE MEeponpusATHE NPOMEKYTOUHOM ATTECTALMK HE

B cooTBeTCTBUH C




omneTsl ¢ Bopocamu. Ha 3auér naéres 1,5 gaca, mocie 3Toro
CTYICHTBI CAAIOT JINCTOYKH C TEM, UTO CJEJIau U JaJIbHeHIIINe
paSI‘OBOpr HpOBO[[SITCH C KAXXJIbIM CTYILCHTOM OTACJIBbHO.
[Tonp30BaThCsi HUUEM HENB3sI, KPOME KapaHJiallla, JUHEUKH,
JaCTHKA, PYYKHU U KalbKynaTopa. Mcnonp3oBanue Tenedona
cTporo 3anpenieHo. [1o okoHuannu 3a4€Ta TPOBOAUTCS ATICIIISAIINS.

aBisieTcs o0s3aTenbHbIM. [IpoMekyTouHas aTTecTanus BO3MOXKHa . 2.5, 2.6
0 pe3yJibTaraMm TeKyllen arrectanun. B Hadane 3au€ta BoigaroTcs |l lonoxenust

6.3. OueHo4yHbIe MaTEePUAJIBI

KommereHmn

Pesynbrarel 00yueHus

OIIK-5

3Haet: GpyHIaMeHTaIbHbIC TOHATHS, 3aKOHBI M TEOPUH KIIACCUIECKON U
COBPEMEHHOM pu3uKku, puznyeckre MPUHIIUIIBI METOIOB U3MEPEHUS
TEPMOJIUHAMUYECKUX, FITEKTPOMArHUTHBIX, ONTHUYECKUX U CTPYKTYPHBIX
XapAKTEPUCTHUK BELIECTB.

OIIK-5

'YMeeT: BbIOpaTh paliMoHaIbHbBIN CI0C00 U3MepeHUs] PU3NYECKUX BEJIMYUH MPU
3aJJaHHBIX YCJIOBUSAX HKCIIEPUMEHTA; BBIOMPATh METO/IbI UCCIIEAOBAHMS,
HEOOXOAMMBbIE JJIs1 IOJTYUYEHUS HYKHBIX PE3yJIbTaTOB.

OIIK-5

MmMeeT mpakTUYEeCKH OTBIT: 00pabOTKH Pe3ysIbTaTOB AKCIIEPUMEHTATBHBIX
MCCIIEIOBAaHUN M COTMIOCTABJIEHUS X C TEOPETUYECKUMH JaHHBIMH; BEIOOpa
000pyI0BaHNs, HEOOXOAUMOTO JIJIsl TOTYUYEHHsI HEOOXOIMMBIX XapaKTEPUCTHUK C

TpeOyeMOoi TOUHOCTBIO.

(DOHI[I)I OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIBbHOMY MCPOIIPUATHUIO

HaxoasaTCs B

IMPHUIIOKCHUAX.

7. YueOHO-MeTOANYeCKOe M HH(POPMaIHOHHOE 00ecTrieyeHne TUCIUIINHBI

IleuaTnasi y‘lEﬁHO-MeTOIll/IquKaSI AOKYMCHTAIlUA

a) ocHo8Has

aumepamypa:
1. Po3zanos, JI. H. Bakyymnas TexHuka Yue0. 17151 By30B 1O

cren."DIeKTpOoH. MallIMHOCTpoeHue" . - 2-e 3., nepepad. u gom. - M.: Beiciias
mkona, 1990. - 319 c. .

0) OononHumMenbHA IUMepamypa:

He npenycmorpena

8) omeuecmeenHble U 3apyoedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelouwuecs 68 bubnuomexe.
1.  VYcnmexu ¢usznyeckux Hayk Hayd. )KypH. Poc. akan. Hayk xypHai. - M.,

1918-

2) MemoouuecKue yKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Meronuueckue yKazaHusl 1Ji1 CaMOCTOSITEIbHOM pabOThI MO KypCcy
"®u3zndecKrue METObI UCCIEIOBAHUS" B 3JIEKTPOHHOM BHJIE B JIOKAJIbHOM CETH

Kadeapol

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. Meroauueckre yka3zaHus IJI CAaMOCTOSTEIBHON pabOThI IO KypCy
"®duzndecKkue METOIbI UCCIIEIOBAHUS" B 3JIGKTPOHHOM BHJIE B JIOKAJILHON CETH

kadenps




JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
Bun
No pecypca B buGnuorpaduueckoe onrcanue
JUTEpaTypbl .
DIIEKTPOHHOH (hopme
Meronuyeckue Y4aeOHo- MeTtoauueckue yKa3aHus sl CAaMOCTOSTEIbHON paboTh
1 HocoOus I METOIUYECKUE 1o Kypcy "®dusnueckre MeToibl UCCe0BaHus" B
CaMOCTOSITEILHOM MaTepHuabl DIIGKTPOHHOM BHJIC B JIOKAJILHOU ceTH Kadeapbl
[pabOTHI CTY/ICHTA Kadeapbl https://phys.susu.ru/
SEKTDOHHO MyxuH, K.H. DxcnepumenTansHas siaepHas ¢pusnka. B
P 3-x TT. T. 2. ®u3uka anepHbIX peakuuid. [ DIeKTpOHHBII
JlonoJIHUTEIbHAS OMOIMOTEeYHAS
2 pecypc] — Dnexrpon. gad. — CII6. : Jlanp, 2009. —
UTEpaTypa cucremMa

n3narenbLcTBa JIaHb

326 ¢c. — Pexxum nocryna:
http://e.lanbook.com/book/279 — 3ari. ¢ skpaHa.

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Microsoft-Office(6eccpouno)

Ilepedenp ncnonb3yeMbIx NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITHHBI

No OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAas TEXHUKA,
Bun 3ansaruit ayl_[ IPEAyCTaHOBJIEHHOE IPOrPaMMHOE 00ecIeueHNe, UCTIONIb3yEeMOE IS
pa3IMYHbIX BUIOB 3aHITHH
[Ipaktnyeckue  |604 |KomnbroTepHblil Ki1acc UIst 0GOPMIICHHS OTYETOB MPAKTHUECKUM 3aHATHAM
3aHATUS U ceMUHApHI |(10) |1 00pabOTKH pe3ylbTaToOB N3MEPEHUI.




