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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: OOmas ¢usmka: 1a60paTopHbIi MPakTUKYM. YacTs 2
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpoduJIb MOATOTOBKH: VYrpasneHue HHHOBAIMAMU B OM3HECE

dusrex-1koia OU3Heca BEICOKUX TEXHOJIOTHI
kadenpa oomeit Gu3nku

Kypc: 1
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 40 Bcero, B TOM 4HCIIE:
nexuun: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 40 yac.

CamocrosrensHas padora: 50 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBuiu:

B.B. YckoB, JOIEHT, IOIICHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT
N.C. YOnun, kauj. ¢pus.-Mar. HayK, JOIEHT

[Iporpamma obcyxneHa Ha 3aceanuu kKadeapsl oomen ¢pusuku 12.05.2022



AHHOTANMA

B naGopatopHOM mpakTHKyMe 10 00mIel (PU3UKE CTYACHTHI BBITOJIHSIOT JIAOOpaTOpHBIE PabOTHl MO pa3aeity
Kypca obmeit pusuku: « TepMoguHaMuka u MolieKyssipHas (pusnkay», B maboparopuu kadeapsl npecTaBieHO
JOCTaTOYHOE KOJMYECTBO YCTAHOBOK MO KAXKIOMY paszieiy Kypca. JlaboparopHble yCTaHOBKH TPYIITHPYIOTCS
o TeMaMm paszena. Tembl J1aGOpaTOpHBIX PabOT OPraHU30BaHbI B MAapIIPyThl, IO KOTOPBHIM IIPOBOIMTCS
BBIIIOJTHEHUE pPa0OT crTygeHTamu. Jlis Kaxkaod JsaboparopHOil pabOTHl IIOATOTOBJICHBI CIICUABHBIC
OIIMCAHUS: OMHUCAHHE TEeMbI PAabOThHI, ONMHCAHUE HKCIIEPUMEHTA, MPOBOAMMOro B JlaboparopHOil pabore u
TEXHHUYECKOE OINHMCAaHHWEe JIAOOpaTOpHON yCTaHOBKH. B 1mabopaTopHOM TNpakTHKyMe paccMaTpHBAIOTCS
KJIIIOYEeBbIE  TOHATUS ~ OKCIICPUMEHTANIbHOW  (M3MKH,  CTyIEHTHl ~ O0y4aroTcs  SJIEMEHTapHBIM
IKCIIEPUMEHTAIBHBIM METO/IaM, a TAK)KE HaBBbIKaM PabOTHI ¢ 000PYIOBaHUEM.

[IpakTuyeckas padora B 1a0OpaTOpPHU MO3BOJISET CTYJACHTaM pa3o0paThCsi B 0a30BbIX (PU3UYECKHUX BOMPOCAX,
0e3 KOTOpPBIX HEBO3MOKHO TNITyOOKOe MOHMMaHue oOuield Gpu3uku. /i yCrenHoro ocBoeHus 1ab0paTopHOTO
NPaKTHKyMa CIyIIaTeIl0 HEOOXOOMMO BiajeTh 0a30BbIMM HAaBBIKAMH IIPOBEJICHUS OKCIEPHUMEHTA,
MOJyYEHHBIMH B HIKOJIE, BJIAJETh OCHOBaMHM MaTeMaTHYeCKOro aHaJn3a, 3HaTh OCHOBBI JIMHEHHON anreOpsl,
TEOPHUHN BEPOSITHOCTEH, a TaKKe MPUMEHATh 3HAHWS, NTOJIYUYECHHbIC HA JIGKIIMOHHBIX U CEMUHAPCKUX 3aHATHAX
1o obmeit pusmke.

1. leau u 3apauu

eap AUCUMNIMHBI
(hopMupoBanre 0a30BBIX 3HAHWU M0 Qu3uKe M yMeHHs paboTarh B j1ab0OpaTOpuu Ui NajdbHEHIIero
WCIOJNB30BaHUSI B JIPYTHX JWCIWIUIMHAX €CTECTBEHHOHAYYHOTO COJCpKaHus; (HOpMHUpOBaHHE
KYJIBTYpPBl 3KCIEPUMEHTa, HCCIIEIOBATeIbCKIX HABBIKOB M CIIOCOOHOCTH TPUMEHSTH 3HAHUS Ha
MPaKTHKE.

3anauu QUCHUTNIHHBI
- QopMmupoBaHue y 00ydaronmxcst 6a30BbIX 3HAHUH 10 QHU3HKE;

- dopMupoBaHue KylibTYpbl JKCIIEpHMEHTA: yMEeHHE paboTarh B Jaboparopuu, 3HATh OCHOBHEIC
METO/Ibl SKCIICPIMEHTA, YCTAHABINBATh JIOTHUECKUE CBSI3U MEXK/y TIOHATHSIMH,

- (bOpMI/IpOBaHI/IG YMeHI/Iﬁ W HABLBIKOB TIIPUMCHATH MOJJYUYCHHBIC 3HAHUSA [OJId MTOCTAHOBKHU
IKCIICPUMCEHTA, CAMOCTOATCIIbHOI'O aHaJIN3a IMOJYUCHHBIX PE3YJILTATOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.2 TIIpoektupyer peuieHHe KOHKPETHOW 3a7aqu
MpOEKTa, BBHIOMpas ONTUMAJIbHBIA CHOCOO €e pelIeHus,
UCXOZsl U3 NEMCTBYIOIMX NPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh
OIITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS U3
JEHCTBYIOIMX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYECHUI

VK-2.1 ®opMynupyer COBOKYNHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTHKEHUE. Omnpenensier
OXKUJaeMbI€ PE3YyNbTaThl PEIIEHHUS TOCTABICHHBIX 3a]1a4

OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(dyHIaMeHTalbHbIC 3HAHNUS, I0JIyYCHHBIC B HaMeyarb MyTH €€ PELCHUS

obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN I TeIBHOCTH

OIIK-1.3 CnocoOeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-4.1 Brmageer weromaMu Hay4HOrO T[IOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMAalKU NPU PElICHUH

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUS U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpopMaIun

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOU (DPU3UKH




[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCIIEPUMEHTHI (B N30paHHOM
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKHUE ¥ IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[MK-1.2 Mmeer myOokoe 3HaHWE W TMOHHMaHHE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.6 3HaeT OCHOBHBIC MpaBWia TOBEACHUS U PaOOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun

[IK-1.7 Coocoben omeHuBath TpedyeMbie pecypchl
(MarepuanbHbIE ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Bnageer HaBbikamMu pPabOTBI C COBPEMEHHBIMH
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUTSl HAyYHBIX pacyeToB

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW peMETHOM 00IacTH

[MIK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX TIOIXOJOB M  yMEHHUE
OLICHMBaTh TOYHOCTh HPUOTMKEHHBIX AHAIUTHYECKHX
METO/IOB BBIYMCIICHUMA

[IK-3.3 YMmeeTr npon3BOANTE OLEHKY TOYHOCTH UYHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB U o0beMma
TpeOyeMBIX BHIYHCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1IK-4.1 3naer yncneHHbIe MOPAIKH BEITUYHUH, XapaKTEPHbIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPELIHOCTH  M3MEPEHUH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

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

3HaTh:

- METOJUKY IIPOBEIEHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.
YMETB:

- paboTarh ¢ COBpEMEHHBIM U3MEPUTEILHBIM 000PYIOBAHUEM;

- TIPaBWIBHO 00pabaThIBaTh MOMYUYECHHBIE SKCIIEPUMEHTAIbHbIE JaHHBIC.
BJIaJIETh:

HaBBIKAMH PabOThI C COBPEMEHHBIM U3MEPHUTEIILHBIM 000pYyI0BaHUEM;
OCHOBHBIMH MaT€MaTH4eCKUMH WHCTPYMEHTaMHU, XapaKTEPHBIMH JUIS 3a/1a4 MEXaHUKH.

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

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Onpeneneanie Cp/Cv  Ta30B METOAOM 3 10
aKyCTHYECKOTO pe30HaHCca
2 Uzmepenne TermioTs! $pa3zoBoro nepexona 8 10
3 Uzyueenne nuddysnn 8 10
4 Uzmepenne ko3¢ dureHra 3 10
TEIUIONPOBOAHOCTH BO3AYXa
5 [TonyueHne n u3MepeHne BaKyyma 8 10
Htoro gacos 40 50

[ToaroroBka k sK3aMeHy

0 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. Onpenenenne Cp/Cv Ta30B METOJIOM aKyCTHYECKOTO Pe30HaHCa

Usmepsiercss mokaszarens aguadarbl merogamu Kiemana-Jle3opMa M aKyCTHUECKOTO pPE30OHAHCA.
Bbruucnsiercss 3HaueHHE CKOpOCTH 3ByKa. M3Mmepsitorcs mnapaMeTpbl M HX 3aBUCHUMOCTb OT
TEMITEpaTyphl IJIs BO3AYyXa U YIJIEKHCIIOTO rasa.

2. N3mepeHue TemioTsl (ha30BOTO Imepexosa

C moMoIIpi0 PTYTHOTO MAaHOMETPA M TEPMOCTATa U3MEPSETCsl 3aBUCHMOCTD JaBJICHUS HACHIICHHBIX
MapoB OT TEMIIEPATyphl Ul BOABI M crupTa. [10 moixyd4eHHOH 3aBHCHMOCTH BBIYUCIISETCS TEIUIOTA
apooOpa3oBaHUs COOTBETCTBYIOIINX JKUAKOCTEH.

3. Uzyueenune nuddyzun

UzyuaroTcsi 0CHOBHBIE METONBI MOJIYYEHHUS M M3MEpeHus: Bakyyma. MccnemyeTcsl 3aKOH OTKAauKH B
B3KOCTHOM pEXHME IpU OTKauke (OpBAKyyMHBIM HAaCOCOM U 33aKOH OTKAauKH B KHYICEHOBCKOM
peXrMe IpY BBICOKOM BakyyMe (€ IOMOIIbI0 AU((PYy3MOHHOTO MACIISIHOTO WM TypOOMOJIEKYIISPHOTO
HacocoB). M3MepeHue HU3KOIO  BakyymMa IIPOBOIUTCS  MAacisHbIM, TEpPMOIApHbIM U
TEPMOPE3UCTOPHBIM ~ BaKyyMMeTpamMH. BBICOKMH BakyyM HM3MEPSTCS HMOHHM3ALMOHHBIM U
MarHeTpOHHBIM BaKyyMMETPAMHU.

4. Nzmepenne Ko PuimeHTa TeruionpoBOAHOCTH BO3AyXa

Hccnenyerca B3aumMHas anddy3us Bo3Iyxa M Teflus 4epe3 TOHKYIO TpyOKy, COEAMHSIONIYIO JBa
cocyga. KoHumeHTpaunum ra3oB M3MEpSIOTCS TEPMOPE3UCTOPHBIM JaTYMKOM 10 Pa3HOCTU
TEIUIONpoBOAHOCTH cMecH. Mccenemyercs npuMeHMMOCTh 3akoHa @PuHKa U 3aBUCUMOCTD
ko3 unmenta B3auMHom AU Qy3uu OT JaBICHUS.

5. IlonmydeHne 1 U3MEpEHNE BaKyyma

Hccnenyercs 3aBUCHMMOCTb KOI(Q@HIMEHTA TEIUIONPOBOJHOCTH BO3AyXa OT TEMIeEparypsl H
naBieHus. 3MepeHus NMpOBOAATCS IO HArpeBy IPOBOJOKH, 3AKIIOUEHHOW B IMJIMHIAPHYECKYIO
BO3IYyLIHYI0 000nouky. Temmeparypa BHemHeld 00OJOYKH KOHTPOJUIUPYETCSI TEPMOCTATOM,
TeMIlepaTypa MPOBOJIOKH ONPEAEIAETCA O 3aBUCUMOCTH CONPOTHUBIICHUSI Marepraia MPOBOJIOKH OT
temneparypbl. Ilpn HHM3KOM HaBIEHHUM MCCIIEAYETCS SIBICHHE TEMIICpaTypHOro CKauka BOJIW3U
MIPOBOJIOKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)




Cemecrtp: 2 (Becennuit) TepmonrHamMuKa 1 MOJIEKYIIsIpHast (pU3HKa

Jlabopatopus 315 I'K.

2.3.1 llony4yenue u u3MepeHue B BaKkyyme 6 yCTaHOBOK.

2.2.2 V3mepeHne TEIUIONPOBOAHOCTH Ia30B MPH Pa3sHbIX JaBICHUSIX 2 IIT.

2.2.3 M3mepeHue TEIUIONPOBOAHOCTH T'a30B MpH aTMOC(HEPHOM JaBIICHUH 4 YCTaHOBKH.

2.2.4 TertonpoBOJHOCTH TBEPAOIO TeNla 4 YCTaHOBKHU.

Jlabopatopus 317 I'K.

2.2.1 UccnenoBanue B3auMHOU audy3un razo 6 yCTaHOBOK.

2.2.7 UccnenoBanue nuddy3un razos B MOpuUcToii cpene 1 ycraHOBKa.

2.1.6 3ddexr dxoynsa-Tomcona 4 ycTaHOBKH.

2.1.5 UccnenoBanue Tepmuueckux d((HEeKToB, BOHUKAIIUX MPH YIPYTHX AedopMariusix 3
YCTaHOBKH.

Jlabopatopus 319 I'K.

1.3.3 Omnpenenenue BSI3KOCTH BO3AyXa [0 CKOPOCTH TEUCHHS Yepe3 TOHKUE TPYOKH 6 yCTaHOBOK.
2.2.5 OmnpeneneHue BI3KOCTH KUIKOCTH IO CKOPOCTH UCTEUEHUS Yepe3 Kanmuuisip 4 yCTaHOBKHU.
2.2.6 OnpeneneHre HEPTUU aKTUBU3ALMHU IO TEMIIEPATYPHOH 3aBUCUMOCTH BSI3KOCTH JKUAKOCTH 5
YCTaHOBOK.

2.5.1 Usmepenne ko3 pummenTa moBepXHOCTHOTO HATSKEHUS )KUIKOCTH -8 YCTaHOBOK.
Jlabopatopus 320 I'K,

2.1.2 Onpenenenne CP/CV meTonoM aanabaTniecKoro pacuIupeHus ra3oB 4 yCTaHOBOK

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

Jlabopatopus 324 I'K.

1.3.4 VccnenoBanne CTallMOHAPHOTO MOTOKA JKUIAKOCTH B TpyOe 2 yCTaHOBKH.

2.3.2 U3yuenue npouecca dNeKTPOOTKAYKN.2 YCTaHOBKU

2.3.3 U3mepeHre 0CMOTHYECKOTO JaBlieHHs | ycTaHOBKa

2.3.5 Onpenenenre AaBIeHNUS HACBIIICHHOTO NIapa TYTOMJIABKUX METAIJIOB | yCTaHOBKA.

2.4.1 OnpeneneHue TEIJIOTHI UCTIAPEHHUS JKUIKOCTH 6 YCTaHOBOK.

2.1.1 N3mepeHne ynenpHOM TEMI0EMKOCTH BO3/1yXa IIPH MOCTOSHHOM J1aBJICHUH 2 YCTAHOBKH.
2.1.4 OmnpeneneHue TEMIOEMKOCTH TBEPABIX TEN 3 YCTaHOBKH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. OcuoBsl pusuku [Texct] : Kype obmeit ¢puzuku : B 2 7. T. 1. Mexanuka, 3IeKTpUIECTBO U
margetusM. Konebanus u Bomusl, Boanosas ontuka / A. C. Kunrcern, I'. P. JIokmun, O. A. OJ5X0B ;
ot pen. A. C. Kunarcera .— 2-e u3z., ucnp. — M. : ®usmaniur, 2007 .— 704 c.

2. JlaboparopHbiii ipakTukyM 1o obmieit ¢pusnke [Teker] : B 3 1. T. 1 : Mexanuka : y4e0. mocobue Jyist
By30B / mox pex. A. . Imagyna ; M-Bo oOpasoBanus u Hayku P®D, Mock. ¢us.-TexH. uH-T (TOC. YH-T)
— 2-e m3a., ucnp. — M. : MOTU, 2012 .— .— 292 c.

3. O6umwii kype ¢pusuku [Texer] : B 5 1. T. 2 : TepmonuHamuka 1 MoJeKyisipHas (u3uka : y4eO.
nocobwue st By3oB / 1. B. CuByxun .— 5-e m3n., ucnp. — M. : @usmarnur, 2005, 2006, 2011, 2014
— 544 c.

4. TepMonMHaMUKa, CTATUCTHUYECKAsI M MOJIeKy sipHast gusuka [Tekct] : yued. mocobue amns By3os / H.
A. Kupuuenko .— 4-e uzn., ucnp. u fon. — M. : ®usmarknwura, 2012 .— 192 c.

5. JlaboparopHsrii mpakTukyMm 1o obmieit ¢usuke [Texcr] : B 3 7. T. 1 : TepmoguHamuka u
MoneKynspHas puzuka : yued. mocobue amns By30B / mof pea. A. 1. [magyna ; M-Bo oOpa3oBaHus 1
Hayku PD, Mock. ¢u3.-rexH. uH-T (Troc. yH-T .— 3-€ u3a., ucnp. — M. : MOTH, 2012 .— 292 c.

6. O6mmii kypc usuku [Tekcr] : B S5 T. T. 3, Y. 1 : yae6. mocobue mst By30oB / JI. B. CuByxun .— 3-¢
u3M., uctp. u gorn. — M. : Hayka, 1996. — 320 c.

7. JlaboparopHsIii TpakTUKyMm 10 ooriert pusuke [Texct] : B 3 7. T. 2 : OnTHka : y4e6. mocodue s

BYy30B / oz pefl. A. B. Makcumbrdesa ; M-Bo oOpa3zoBanus U Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc.
yH-T) .— M. : MOTH, 2014 .— 446 c.

JomnonHutensHas auTeparypa
1. MonekynsipHast pusuka u TepmoarHaMuka [ Tekct] : OCHOBHBIE MTOJIOKEHUS U PENIeHUE 3a/1a4 : y4eO.
nocob6ue st By30B / I1. @. KopoTkoB ; M-Bo o6pa3oBanus u Hayku Poc. @enepanyn, Mock. ¢pu3.-TexH.
UH-T (TOC. YH-T .— 3-€ u3A., ucnp. u gon. — M. : MOTH, 2009 .— 168 c.
2. Metofpl penienns 3aa4 B 001eM kypee ¢husukn. TepMoguHaMuka U MosiekyisipHas ¢pusuka [Tekcr)
: yue0. mocobue st By3oB / B. I1. KopsBoB .— 2-e m3n., ucup. — M. : Cryzgenrt, 2013 .— 358 c.



3. DneMeHTHl CTaTUCTHYECKON MEXaHWKH, TEPMOANHAMUKY B KHHETHKY [ Tekcr] : [y4ue0. mocobue st
By30B] / U. @. llleroneB .— 2-e u3n., ucnp. — Jonronpynnsrtii : Uaremrext, 2008 .— 208 c.

PeKOMeHI[OBaHHaH JuTeparypa Ajid CaMOCTOATCIIbHOT'O U3YUYCHUA

1.0tHOCHTENBbHO OTHOCUTENbHOCTH [Teker] : [yueb. - MeToa. mocobue st ctyneHToB 1 kypca MOTHU]
/ B. E. benonyukun ; Mock. ¢pu3nko-TexH. uH-T (roc.yH-T .— Jlonronpynusiii : MOTH, 1996 .— 32 c.
2. Tepmonnnamuka [Tekcr] : yuebnuk mns ya-to / U. 11. bazapos .— 4-e uzn., mepepad. u mon. — M.
: Bricmag mxona, 1991 .— 376 c.

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

http://mipt.ru/education/chair/physics/index.phpCaiit xadenps! oomeit Gusnku
http://lib.mipt.ru/catalogue/94/?t=748- snekrponnas Oubnnorexa dusrexa, pasnen «dOuznkay.
http://www.physics.ru- 00pa3oBaTeIbHBIN CAlT C 3JIEMEHTAPHBIMU CBEICHUSIMH 110 (pr3HKe.
http://www.edu.ru- dheaepanpabIii TopTan «Poccuiickoe oOpazoBaHue».
http://benran.ru-6u6GmuoTeKa MO €CTeCTBEHHBIM HaykaM Poccuiickoii akaieMun HayK.

S e D=

http://www.i-exam.ru- enuHbIi mopran MaTepHET-TeCTUpOBaHUs B chepe 00pa3oBaHMUs.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00pa30BaTeIbHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nanubix koMmbtotepax ucnomib3ytores OC MSWindows, FreeDOS, nporpamma MathCAD, a takxke
pOrpaMMBbl, pa3paboTaHHbIE TPOTPAMMHICTAMH y4eOHO-METOAMYECKOTO IEHTpa Kadeapsl.

B nporiecce camocTosTENbHOM PabOTHl 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpenacTs, kak Mathcad, Scilab, Originu np.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, n3ydaronuii Kypc o01ei Gu3uKu, T0HKEH ¢ OHON CTOPOHBI, OBJIAJIETh OOIIMM MOHATUHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBIL, JOHKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

B pesynprare nzydeHus JUCHUILIMHEI CTYAEHT JOJKEH 3HATh:

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsDKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEoOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

- YTEHME U KOHCIIEKTUPOBaHHE PEKOMEHIOBAHHOM JINTEPATyPBhI,

- mpopaboTKy ydeOHOro marepuaina (IO KOHCHEKTaM JIEKLHUH, y4eOHOM W HaydyHOU JIHUTEpaType),
[IOATOTOBKY OTBETOB HA BOIPOCH], IPEJHA3HAYEHHbIX JUISI CaMOCTOSATEJIBHOTO  M3Y4EHHS,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

- peleHue 3a7ay, MpeAJaraéMblX CTyACHTaM Ha JEKIUAX U IPAKTHIECKUX 3aHATHIX,

- TOXATOTOBKY K IPAKTHYECKUM 3aHITHAM, KOJTIOKBHyMaM, U GepeHIUPOBAHHOMY 3a4ETy.
PykoBOACTBO W KOHTPONb 3a CaMOCTOSATENBHOM paboTOM CTygeHTa ocyuiecTBisieTcss B (opme
UHAUBUYaTIbHBIX KOHCYJIbTALUM.



ITokazaTteneM BiaJieHUs] MaTepUaJIOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJibIIe
3amad. [Ipu pemenny 3a1a4 Kaxaoe qeiicTBHE HEOOXOAMMO apryMEHTHPOBAaTh, CChUIAsICh HA U3BECTHBIC
TEOPETHUYECKUE CBEINCHHA. 3HAYUTEIHHO OOJErYUTh PELICHUE 3a/1a4d MOXKET XOPOILIO BBIMOJIHEHHBIN
4epTeX, €eCIM OH COOTBETCTBYET YCIOBHIO 3agadd (OpsAMOH yrol HapuCOBaH IPSAMBIM,
PaBHOOCIPEHHBIA TPEYrOJIbHUK - PaBHOOCAPEHHBIM M T. 1.). lIpM MOAroTOBKE K MPAKTHYECKUM
3aHATHUAM HEOOXOAMMO MOBTOPAThH paHee N3yUECHHBIE OCHOBHBIE OIpeAeIeHNUs, ((OPMYITUPOBKH TEOPEM.
B Hauane 3aHATHS, Kak NpaBWio, NpoBomuTcs kopotkwii (10-15 MuHYT) ompoc mo marepuany
MPOUICIINX 3aHSATHH B YCTHOW HIIM MUChbMEHHOH (opme. OOBIYHO MPUAEPIKUBAIOTCS CIEIYIOMIEH
CXEMBI: U3YUYCHHE MaTepuaia JEKIHHA 1O KOHCIEKTY B TOT )K€ JIeHb, Korna Oblla MpocaylaHa JeKIHs
(10-15 muHYT); MOBTOpEHHE MaTepualla HakaHyHe cieaytomnierd nekuuu (10-15 munHyT), mpopaboTka
y4eOHOro Marepuaia 1o KOHCIEKTaM JIEKIHUH, y4eOHOW W Hay4HOH JUTeparype, MOArOTOBKA OTBETOB
Ha BOIIPOCHI, MpPEAHA3HAYEHHBIX JUI CaMOCTOATENBHOro m3ydeHus (1 9ac Hememo), MOATOTOBKA K
MpaKkTHYeCcKoMy 3aHsATHIO, pemeHne 3anad (1 wac). BaxkHO m00HMTBCS TOHUMAaHHS H3Yy4aEMOTO
Marepuasia, a Heé MEXaHH4eCKOro ero 3anoMuHaHus. [Ipu 3aTpynHeHHM W3y4eHUs OTICNBHBIX TEM,
BOIPOCOB, cjeqyeT oOpamarbcs 3a KOHCYJIbTalMAMU K JIGKTOPY WM NPENoJaBaTelio, BeIyLIeMYy
MPaKTHYECKUE 3aHATHS.

OO0s13aTeNnbHBIM TPEOOBAHUEM SIBIISIETCSl BBHIMIOJHEHUE JIOMAITHUX pPa0OT, KOTOphie OQOPMIISIOTCS B
CHelraIbHO OTBEIEHHON AJISl 3TOTO TETPAAN M CUCTEMATHUECKH CAAIOTCA Ha MPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: YnpapneHue HHHOBALMSIMU B OM3HECE
Ou3Tex-1mkona Ou3Heca BHICOKMX TEXHOIOTUN
kageapa obueit pusnku

Kypc: 1

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaspaGorunkm:

B.B. YckoB, JOIIEHT, IOIICHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JTOICHT
N.C. YOnun, kaua. ¢pus.-Mar. HayK, JOIEHT



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-2.2 TIIpoektupyer peuieHHe KOHKPETHOW 3a7aqu
MpOEKTa, BBIOMpAas ONTHUMAJIbHBIA CHOCOO ee pelIeHus,
UCXOZsl U3 NEUCTBYIOIUX INPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

VK-2.1 ®opMynupyer COBOKYNHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

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 aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.3 CnocobeH ompenensits TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMAlMU TPHU PEICHUH
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpaHEHUS U

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun
I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,

3aKOHaMHU U TCOPUAMU COBpeMeHHOﬁ (1)I/I3I/IKI/I

[IK-1.2 Hmeer miyOokoe 3HaHHWE W MOHMMaHHE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.6 3HaeT OCHOBHBIC MpaBWJia TOBEACHUS M PabOTHI B
COBpPEMEHHOH Hay4HO 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MatepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBE/ICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnageer HaBblkKamMH pPabOTBI C COBPEMEHHBIMH
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsuiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHNs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U  yMEHHUE
OLICHUBAaTh TOYHOCTh MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

[IK-3.3 YmMmeer npou3BOAUTH OIEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  MCIIONB3yeMBbIX  ajJrOPUTMOB H  00beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[MK-4 CriocoOeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1IK-4.1 3Haer yncieHHbIC TOPSIKA BEJINYHMH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[IK-4.2 3HaeT WCTOYHHMKH TPOUCXOXKACHHUA U yMeEeT
MPOU3BOAUTH  OLICHKY  MOTPELIHOCTH  H3MEpPEHUH W
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare nzyuenust aucuuiuiniel «O0mas Gusuka: 1a00paTopHblid NpakTUKYM. YacTe 2» oOydaromuiics

JOJIKCH:

3HATh:
- METOIUKY IIPOBEIEHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.



YMeThb:
- paboraTh C COBpEMEHHBIM HU3MEPUTEIBHBIM 000PYIOBaHUEM;
- TpaBWIBHO 00pabaThIBaTh MOMYyUYCHHBIE SKCIIEPUMEHTAIbHBIC JaHHBIC.
BJa/IeTh:
HaBBIKAMU PaOOTHI C COBPEMEHHBIM U3MEPUTEIIBHBIM 000pyIOBaHHEM;
OCHOBHBIMH MaTeMaTH4eCKUMU UHCTPYMEHTaMU, XapaKTePHbIMU JUIS 3a/1a4 MEXaHUKH.

3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

1. [aiite onpenenenue ko3(duiipenTa TemIonpoBOIHOCTH U YKQXKUTE €ro pa3MEpHOCTb.

2. BwiBeaute hopmyiy, aHanoruuHyo Gopmysne (3), HO YUYUTHIBAIOILYIO U3MEHEHHE TUIO-IA/IA ITOTOKA
Temia ot S1 mo S2.

3. BriBeaure ¢popmyity (6), yIUTHIBAIONIYIO Pa3HYIO YyBCTBUTEILHOCTD TEPMOTIAP.

4. Vhaércs nM OKCIIEPUMEHTANIBHO HAa JIAHHOW YCTaHOBKE MPOBEPHUTH, 3aBHCUT JIH KOI(PQU-ITUECHT
TEIUIONPOBOAHOCTH 3TAJOHHOTO MarepHaja OoT TeMieparypbl? MemaoT Ju 3TOMy TEIJIOBbIe MOTEPU
yepe3 OOKOBbIE TOBEPXHOCTH?

5. Hcnonw3yd sKCIEpUMEHTAJIBHbBIE 3HAYEHHUS 3aBUCUMOCTH TEMIIEpaTyphl OT paguyca, MO-CTPOWTe
M30TEPMBbI M HAPUCYHTE JTMHUM NTOTOKA Teria (XOTs Obl TPU U30TEPMbI U TPHU JIM-HUU MOTOKA TEIUIa, HO
YTOOBI OHM OXBATHIBAJIM BCIO TUIOLIA/Ab CEUYCHUS MMaKeTa MIIACTHH).

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Pabora 2.1.2.
1.3aBucHT JIK Y OT TeMIeparypbl B BEIOPAaHHOM WHTEpBaJe TeMIeparyp?

2.Yemy paBubl Cp, CV U y 1151 HIeaIbHBIX T'a30B 110 TEOPEME O PABHOMEPHOM pacIpeeICHUU SHEPTUU
10 CTEIEHSIM CBOOOABI?

3.Iloyemy npu HAIIOJTHEHUU COCYAa BO3AYX B HEM HarpeBaeTcs?
4.CpenaiiTe OLEHKY BPEMEHHU BBITEKAaHU ra3a, UCroib3ys ¢popmyiy [lyaseiins.

Pabora 2.1.3.
1.BeiBenute popmyast (1.16) u (1.17).
2.3aBUCHT JIM Y OT TEMIIEPaTypbl B BHIOPAHHOM MHTEpBaje Temieparyp?

3.bymer nm HaOmOmaThCA Takas 3aBUCUMOCTh TpPH HW3MEHEHUW TEMIIEpaTypbl OT OYEHb MAaJbIX
spauennit o 1000 °C?

Pabora 2.1.4.
1.Kax onpenensitorcs yaenbHas U MOJISIpHas TETNIOEMKOCTH ?

2.Yemy paBHa aroMHas TEIUIOEMKOCTh MeETajla Mo Kiaccudeckoi Teopuu? UYeMy paBHa MOIspHas
TEIUIOEMKOCTh XUMHUECKOTO COSAMHEHUS?

3.Kakue mepwsl pekOMEHAyeTCsl MPUMEHSTh Ui YMEHBIICHUS OMIMOOK H3MEPEHHs, CBS3aHHBIX C
norepsamMu?

Pabora 2.1.5.
1.Kakue ycnoBust Hy»HO BBIITOTHUTB, 4TOOBI IIpoIiecc AedopManni ObUT 00paTUMBIM?

2.ITokaxwure, uto nipu Manbix A 1 AT ¢opmyna (15) npuBOIUT K OOBIYHBIM BBIPRKEHUSIM JIJISl YIIPYTOTO
pacTsKeHHS U 7151 TETUIOBOTO PACIIMPEHHUS.

3.Bo3moxen i cirydaid, Koraa gedopManisi pe3uHbl He CONPOBOXKIACTCS TEIUIOBBIM 3 dexrom?

Pabora 2.1.6.
1.Uem oTnm4aroTCs peanbHbIE Ta3bl OT HICaTbHBIX ?

2.HayeptuTe KpuBbIe, BBIpaXKAIOIIHE XapakTep 3aBUCHMOCTH CHJI B3aMMOACWCTBHUS M B3aHMMHON
MOTEHIUAIBFHOW PHEPrUM JBYX MOJIEKYNl OT PACCTOSHHUSI MEXAY HUMH, U, UCIONb3YS UX, OOBICHUTE
npuuuHbl 3¢ dexra J[xoynsa-Tomcona.

3.Kaxkas Temnepatypa Ha3bIBaeTca Kputudeckon? UTo Takoe TemrepaTrypa UHBEpCUU?



4.00bscHUTE KadecTBeHHO 3HaK ddexTa J[xoyns-Tomcona B ciyqae a=0,b# 0 u B ciy-uac a # 0, b
=0.

Pabora 2.2.1.

1.ITokaxxuTe, 4TO B YCIOBHMSIX ONBITa KOHLIEHTPALMIO Ia30B MOYKHO CUMTAaTh MOCTOSHHOM IO BCEMY
00béMy cocyna V1 (u V2).

2.ITouemy cieayeT okuaath, uyTo rpaduk 3aBucuMocTs D ot 1/P gomken nMeTh BHJI IPSMO JTHHAN

Pabora 2.2.7.

1.IlokaxuTe, 4TO B YCJIOBUSX HALIEro ONbITA KOHLUEHTPALMIO I'a30B MOXKHO CUMTaTh IIOCTOSHHOMW IO
BCcEMY 00BbEMY cocyna.
2.B ueMm paznuuue Mexay MOJICKYJSIPHBIM U BSI3KOCTHBIM pexxumMamu Auddyzuu?

Pabora 2.3.1.

1.B Kakux yCIOBUSX TEIIONMPOBOIHOCTD U BSI3KOCTh T'a30B HE 3aBHCAT OT JaBJICHUA?

2.ITouemy TepMOBaKyyMMETp HE MEHSIET MMOKa3aHUH MIpH yMEHbIICHNH AaBieHus Hike 10-4 topp?

3. 4151 4ero B MOHU3AIMOHHOM MaHOMETpPE JBMXKEHUIO 3JICKTPOHOB NPUAAH KojieOaTeabHbIi Xxapakrep?

4.Ilouemy mpOmyCKHas CHOCOOHOCTH TPyO B MOJEKYJISIPHOM pEXHME HE 3aBUCHUT OT Ppa3MEpoB
MoJeKyn?

Pabora 2.3.2.

1.Kaxkoit HauTy4Iuit BaKyyM MOXET OBITh TTOJYYCH B PE3yJIbTaTe MEKTPOOTKAYKH B MAHOMETPUUCCKOM
namre JIM-2, ucrons3yemoii B JaHHOM padoTe?

2.YJ'Iy‘-IIHI/ITC$I WK YXYAHIUTCA BAKyyM, C€CJIU IMPOLCCC SJICKTPOOTKAYKKU BCCTU MPHU AOIMMOJHUTCIBHOM
OXJIAXKACHUHN KOJUICKTOPA JIAMIIBI?

PabGora 2.3.3.
1.OueHnTe BIUSIHUE KAIMIUIAPHBIX SBICHUI HAa PE3y/IbTaThl U3MEPEHHH.
2.I1pu KakuX KOHIICHTpAIMIX pacTBOpa crpaBeyinBa popmyna (1).

Pabora 2.3.4.

1.YTo Ha3bIBaeTCS MOIEPEUHBIM CeueHneM B3anmMoeicTBus? Kakoe monepedHoe ceueHre Ha3bIBaeTCs
YOPYTUM, a Kakoe Heynpyrum?

2.Kak cBs3anbl Mexay coO0l monepedHoe cedeHue u ajuHa cBodonHoro npodera? [omyunre Gpopmyny
).

3.KakuMm 3akoHOM oOmpenenseTcss 3aBUCHUMOCTb YIPYTOCTH HACHILIEHHOTO Tapa XHIKOCTH OT
TeMneparypbl?

4.Ilouemy morpyxkarh mprOOp B KUAKOCTH HANO MOJHOCTHIO, T. €. CO BCEMH €r0 BHICTYMAIONUMHU
dJIEMEHTaMM?

Pabora 2.3.6.

1.Kak mensroTcs gaBnenusd, peructpupyemsie namnamu 5 (P1) u 7 (P2) B 3aBHCHMMOCTH OT BpEMEHH U
OT TeMIieparypsl 6ayuiona 1?

2.Kakoil okupmaercsi 3aBUCUMOCTh OTHOuIeHWs1 AasneHuii P2/P1 or Temmeparypsl OamnoHa 1 mpu
yBEJIMYCHUH 00I1Iero nasienus B 6ammone ot 10-3 Topp mo 1 Topp?

Pabora 2.4.1.

1.B cnpaBouHMKax HpUBOOUTCS TEIUIOTa HCHAPEHHs, U3MEepeHHas mpu AasieHMu 760 MM pT. CT.
CoBnajilaeT 1M dTa BEIUYMHA C W3MepeHHOW Bamu Ha omnbite? Kakas m3 Hux Oonbmie? OrneHute
PasHUIy MEXIY HUMH.

2.YKaxuTe, HCXOIS U3 TEOPETUYECKUX COOOPaKEHM, B KaKyl0 CTOPOHY JOJDKHA MEHSTBhCS TEIioTa
UCTIapEHUs C YBEIUYECHUEM TeMIIEPaTyphl.

Kpurepun onennBanus

U3 monmyueHHBIX OaiioB 3a KaxAyro paboTy pacCUUTHIBACTCS CPEeNHUI Oail, KOTOPBIH ompesenseT
OLICHKY 32 3autT.



Onenka «ou4HO (10)» BbICTaBISETCS CTYIEHTY, IOKa3aBLIEMy BCECTOPOHHHE CUCTEMATH3HPOBAHHBIC
n1yOoKHe 3HaHUS y4eOHOM MporpaMMel U 3a €€ IMpeieiaMy, a TAKKe YMEHUE YBEPEHHO MPUMEHATh X
Ha MPaKTHKE [IPH BHITOJIHEHUH U c1ade J1abopaTopHOn pabOTHI.

Ouenka «oTIM4YHO (9)» BBICTABISIETCS CTYICHTY, [IOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHHUs Y4eOHON MporpaMMbl M YMEHUE YBEPEHHO MPUMEHATh UX Ha MPAKTUKE MPH PEIICHUN
HEeCTaHAApTHBIX 3a/1ad.

Ouenka «OTIMYHO (8)» BBICTABISIETCS CTYICHTY, [TOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTH3UPOBAHHBIC
DIyOOKHe 3HaHHWsS Y4eOHOHW NHporpaMMbl M yYMEHHE YBEPEHHO MNPUMEHATh MX Ha MPAKTHKE IPH
BBINIOJITHEHUHM U Ccade J1IabopaTopHOM paboThl, OJHAKO JOMYCTHBIIEMY HEKOTOPbIE HETOYHOCTH IPH
OTBETE.

Ouenka «xopomo (7)» BBICTABISETCS CTYyAEHTY, €CJIM OH HPOJEMOHCTPHUPOBAJ TBEPJOE 3HAHUE U
YBEpEHHOE MMOHMMAaHUE Marepuaja yueOHOM NporpaMMbl 1 yMEHHE CBOOOAHO MPUMEHSTH (GU3NUECKHIE
3aKOHBI Ha PAKTHKE TPH BHIMOJHEHUH U cllade J1a0opaTopHON paboThI.

Onenka «xopomo (6)» BBICTaBISETCS CTYACHTY, €CIM OH MNPOASMOHCTPHUPOBAJl TBEPIAOE 3HAHUE
Marepuajia y4eOHOM mHporpaMmbl M yMEHHE NPUMEHATh (PU3NYECKHE 3aKOHbI HAa IPAKTUKE IPU
BBITNIOJIHEHUH U c/1aue JIabopaTopHOi paboTHI.

Onenka «xopomo (5)» BBICTABISAETCA CTYACHTY, €CIHM OH IPOJAEMOHCTPHPOBAN TBEPAOE 3HAHWE U
MOHUMaHUE Marepuasa yueOHOH mporpaMMbl U YMEHHE TIPUMEHSTh (PU3NUECKHe 3aKOHbI Ha MIPAKTHKE
MpU BBIMIOMHEHWH W Cllade J1Ta0oparopHON pabOoThI, OJHAKO JOMYCTWJI TIPU OTBETE PAN TpyObIX
HETOYHOCTEH.

O11eHKa «yIOBJIETBOPHUTEIBLHO (4)» BBICTABIISCTCS CTYICHTY, MTOKa3aBiieMy (parMEeHTApHBIH XapakTep
3HAHWH, JOMyCKaBIIEMY HETOYHOCTH B (POPMYJIMPOBKE OCHOBHBIX 3aKOHOB M 0A30BBIX MOHSATHH, HO
MPU 3TOM TPOJEMOHCTPUPOBABIIEMY CIIOCOOHOCTh BBIMIOIHATH OCHOBHBIC 3a/IaHHSI ITPH BHIMOJHEHUH U
cmade jaboparopHoi pabOThI M BIQJCHUE OCHOBHBIMH pasjeiiaMH  y4eOHOW MpOrpammel,
HEOOXOAUMBIMH JJIs1 TalibHEHIIero 00ydeHusI.

O1reHKa «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYIEHTY, TOKa3aBIIEMy CHJIBHO (pparMeHTapHbIi
XapakTep 3HaHWH, JONMyCKaBlIeMy I'pyOble ONIMOKH B (POPMYIUPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX
TOHSITHI, HO TIPU 3TOM MPOJEMOHCTPHUPOBABILIEMY CIIOCOOHOCTB IPH ATOM IIPOJAEMOHCTPHPOBABIIEMY
CIIOCOOHOCTD BBINOJHATh OCHOBHBIC 3aJaHUsl NPH BBINOJHEHWH M clave JadopaTopHOW paboThl M
BJIaJICHUE OCHOBHBIMU pa3[ellaMH Y4eOHOW TNporpamMMbl, HEOOXOOU-MBIMH ISl JajbHEHIIEro
o0y4eHUsI.

OrneHka «HEYJIOBICTBOPUTEIBHO (2)» WM «HEYIOBIETBOPUTENbHO (1)» BBICTAaBISIETCSI CTY/ICHTY,
KOTOPBIi HE 3HAET 3HAYHUTEIFHYI0 YacTh OCHOBHOTO COJCpP)KaHUs IMPOrPaMMBI, CHCTEMaTHYECCKH
JoITycKaeT rpyObie omMOKY MpHu (GOPMYIMPOBAHIH OCHOBHBIX (PU3NYECKUX 3aKOHOB HITU HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MYECKHE 3aKOHBI JaKe [UIs PEIICHHs IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBIN 3a4€T B KaXJIOM CEMECTpE MPOBOIUTHCS 10 UTOraM TEKYIEH yCreBacMOCTH
(pe3ynbraram cia-um J1a0opaTopHBIX pador).



3. [lepeyeHb THMOBBIX KOHTPOJILHBIX 3a1aHMI{, HCIOJIB3YeMbIX /I ONlEeHKH 3HAHWM, yMe-
HUM, HABBIKOB

[Tpomexxyrounasi arrecranus no aucuuiuimHe «OOmas ¢u3uka: J1adopaTOpHBIA MPAKTUKYM.
UYacts 2» ocymiectBisieTcs B hopme qudhepeHIMPOBAaHHOTO 3a4€Ta.

Jiis momydenus 3auéTta CTyJACHTY HE0OXOAUMO BBIMOIHUTH 3aJaHHOE KOJIMYECTBO JTa00paTOPHBIX
paboT. [{1s BRIMONMHEHUS KaX10H 1abopaTOpHOU paboOThl CTYAEHT JOHKEH MOATOTOBUTHCS K BBI-
MOJTHEHHUIO PaboThI, CAATh MOATOTOBKY MPEOIaBATENI0, BBITOJHUTH SKCIIEPUMEHTAIBHYIO YacTh
paboThl, BHITOJIHUTE HEOOXOAUMBIE PAcYEThl U 0POPMUTH pabOTy, cllaTh pabOTy IPENOAaBATEIIIO.
Jli nmonydeHus 3ayeTa 1o Kaxaoi padboTe Npe1yCMOTPEHbI KOHTPOJIbHBIE BOIIPOCHI:

Pabora 2.1.2.

1.3aBucuUT 1 Y OT TeMIIEpaTypbl B BBIOPAHHOM HHTEpBaje TeMmeparyp?

2.Yemy paBubl Cp, Cv ¥ y 17151 UJIeaTbHBIX TA30B 10 TEOPEME O PABHOMEPHOM pacIpe/leIeHUH
SHEPTUU MO CTETEeHSIM CBOOOIb1?

3.IToueMy npu HANIOJHEHUH COCY/Ia BO3AYX B HEM HarpeBaeTcsi?

4.CnenaiiTe OIeHKY BpEMEHHU BBITCKAHUS rasa, UCoiab3ys Gopmyny [lyazeiis.

Pabora 2.1.3.

1.BeiBenute popmynel (1.16) u (1.17).

2.3aBHUCHUT JIM Y OT TEMIIEPATyphl B BELIOPAHHOM HHTEpBAJIE TEMIIEpaTyp?

3.byner nu HabmogaThCA TaKasi 3aBUCUMOCTD IPH U3MEHEHHH TEMITEPATyPhl OT OYSHb MaJIbIX
3nayenuit 1o 1000 °C?

Pabora 2.1.4.

1.Kak onpenensitoTcs yAaeabHas U MOJISIpHAsl TEMII0EMKOCTH?

2.Yemy paBHa aTOMHas TEIUIOEMKOCTh MeTaJlla MO Kiaccuueckoi Teopun? Yemy paBHa Mo-
JSIpHAs TEIUIOEMKOCTh XUMUYECKOTO COEIUHEHU?

3.Kakue Mepbl pekoMeHyeTCsl IPUMEHSTh U1l YMEHbIIEHUS OLIMOOK H3MEPEHUs, CBA3aHHBIX
¢ morepsiMu?

Pa6ora 2.1.5.

1.Kakue yciioBHs Hy’)KHO BBINOJHUTB, YTOOBI Ipoliecc fedopmannn 0bu1 00paTuMbiM?
2.ITokaxute, uro npu Mainbix A 1 AT ¢popmyina (15) mpuBoAUT K OOBIYHBIM BBIPAXKEHUSAM JUIS
YIPYToro PacTsLKEHUS U U1 TEIJIOBOTO pacIIupeHusl.

3.Bo3MorkeH 5n citydai, koraa aqeopmanus pesuHbl He COIPOBOXKAAETCS TEIIOBBIM 3 dek-
TOM?

Pa6ora 2.1.6.

1.Yem oTnmyaroTcs peanbHbIe ra3bl OT UA€aJbHBIX?

2.HaueptuTe KpHBBIE, BRIPKAIOIINE XapaKTep 3aBUCHMOCTH CHJI B3aUMOJICHCTBHS M B3aUM-
HOM MOTEHIIMAIIbHOIN YHEPTHH JIBYX MOJIEKYJ OT PACCTOSHUS MEXIYy HUMH, U, UCIIONb3Ys UX,
00BsicHuTe npudnHbl d3pPexra Jxoymns-TomcoHa.

3.Kakas Temmeparypa Ha3bpIBaeTCsl KpUTHUECKOM? UTO Takoe Temreparypa HHBEpCHH?
4.00psacHUTE KauecTBEeHHO 3HaK Y dexra Jxoynsa-Tomcona B cnydae a = 0, b # 0 u B ciiydae

a#0,b=0.

PaGora 2.2.1.



1.ITokaxxuTe, 9TO B YCIOBUSAX OIBITA KOHIIEHTPAIMIO Ta30B MOXKHO CUUTATh MOCTOSHHOH IO
BceMy 00béMy cocyna VI (u V2).

2.Ilouemy cremyet oxxuaath, 4to rpaduk 3asucumoctu D ot 1/P nomkeH uMeTs BUA IPSIMOi
nuHuu?

Pabora 2.2.2.

1.ITouemMy TEIUIOOTBOJ OT HUTH MAJACT MIPH YMECHBIICHUHU JABICHUS OT HECKOJIBKHX TOP JIO
JIECATBIX JI0JIeH Topa?

2.3aBUCHT JIM TEIUIOOTBOJ OT JaBJICHHS B 00iacTu Oojee BBICOKHMX aaBieHuit? (O0cyauTe B
TOM YHUCJIC MEXaHU3MBI, OTIIUYHBIE OT TETUIOMPOBOIHOCTH. )

Pabora 2.2.3.

1.Kak u3BeCTHO M3 KMHETUYECKOM TEOpHM Ia30B, AJMHA CBOOOJHOro mpolera A 3aBUCUT OT
KOHIIGHTPALUH N cleayolum oopazom: A = 1/on. UTo Bbl MOXKETE CKa3aTh O 3aBUCUMOCTH G
OT TeMIIepaTypbl HA OCHOBAHUM IOJIy4YEHHBIX B 1. 6 pe3yibrarax?

2.ITouemy npubOOpPBI 17151 U3MEPEHHsI TEIUIONPOBOJHOCTH Ia30B BCEI/la YCTAHABIMBAIOT Tak,
4YTO LMIMHIPUYECKUHA CTONO rasza jAenaercs TOHKUM M JUIMHHBIM U PacHoJlaraeTcst BepTU-
KaJIbHO?

3.0ueHuTe BIUSHUE TEIUIOOTAAYH Yyepe3 KOHIIbI IIPOBOJIOKH.

4.BceB03MOXKHBIE TEPMO3/IC OOBIYHO UMEIOT BEJIMUYMHY HECKOJIBKMX MUKPOBOJIBT Ha I'pajyc.
OneHure BeIMUYUHY TOKA B HUTH, IPU KOTOPOM TEPMO3/IC B LIENH BOJIBTMETpa OyAyT 3aMETHO
UCKa)XaTh Pe3yJbTaThl U3MEPEHUH.

5.KakoBa pa3HoCTh TeMIiepaTyp MEXy HUTbIO U KOKyxoM ipu Toke 150 MA? ConocraBbsTe
TEOPETUUECKHM pacuéT CO CBOMMH 3KCIIEPUMEHTAIbHBIMU PE3YJIbTaTaMu.

6.I1pu BeIBONIE (hopmys (1) mpeHeOperanoch 3aBUCHMOCTBIO TETIIIONPOBOIHOCTH OT TEMIIe-
paTypsl, IOATOMY OHa cIpaBenanBa Toybko Ipu AT << T. OueHuTe CBSI3aHHYIO C 3TUM I0-
IPELIHOCTh B OINpPENEICHUH X, IOJYYUB TOUHYIO (DOPMYIY B NMPEANOIOKEHUH, YTO 3aBUCH-
MOCTb TEIUIONPOBOAHOCTH OT TEMIIEpaTypbl UMEET BUA H ~ 1.

Pabora 2.2.4.

1. MaitTe onpenenenne k0dPUIMEHTA TETIONPOBOAHOCTH U YKAKUTE €r0 Pa3MEPHOCTb.
2.BeiBentute popmyity, aHAOTHUHYIO popmyrie (3), HO YIUTHIBAIOUTYIO0 U3MEHEHHE TUTOIIAIH
noTtoka Termia ot S1 go S2.

3.BeiBeute popmyny (6), yYUTHIBAIOIIYIO Pa3HYIO0 YyBCTBUTEILHOCTh TEPMOTIAP.

4.Y na€tcest i SKCTIEPUMEHTANIFHO Ha IaHHOM YCTaHOBKE MPOBEPUTH, 3aBUCUT JIH KOAPHUIH-
€HT TEIUIONPOBOIHOCTH 3TAJJOHHOTO MaTepuaia OT TeMneparypsl? MemaroT 11 3TOMY TeIIo-
Bbl€ IOTEPHU Yepe3 OOKOBbIE MOBEPXHOCTU?

5.Hcnonb3yst dKCIIEpUMEHTATbHBIC 3HAYEHUS 3aBUCHMOCTH TEMIIEpPAaTyphl OT pajauyca, Mo-
CTpOITEe N30TEPMBI U HAPUCYHUTE JTHMHHUH MMOTOKA TETUIa (XOTS ObI TPH U30TEPMBI U TPU JTMHUH
MOTOKA TEIUIa, HO, YTOOBI OHU OXBATHIBAJIM BCIO IIJIOMIA/Ib CEYCHHUS MaKeTa MIACTHH).

Pabora 2.2.5.

1.ITouemy B MepBOM YMNPAKXHEHUH PEKOMEHIOBATIOCH OMPEIENATh BSI3KOCTh BOJIBI rpaduye-
ckuM MetooM? He mydire i onpeaensTe HCKOMYO BS3KOCTh M3 OTBITOB, MOJTYICHHBIX JIIS
pa3HbIX BRICOT TpyOKkn? Kazamock Obl, yepeTHSS pe3ybTaThl THX OIBITOB, MOYKHO HE TOJIBKO
HAWTH OJM3KHE K UCTHHE 3HAYCHUS BSI3KOCTH, HO M HAJIE)KHO OICIIUTh ITOTPEITHOCTH OITBITOB
o pa3dpocCy MoMy4YeHHbIX 3HaYeHH. Uem 110X Takoit crmocod o6padboTku?

2.Pa3HOCTh 1aBIeHUI, KOTOPYIO HY>KHO IMPUJIOKHTH K KHJIKOCTH, YTOOBI IOJTYYUTH 33/ IaHHYIO



CKOPOCTH €€ MPOTEeKaHUs uepe3 TPYOKY MpH JIJAMUHAPHOM T€UEHHUH, 3aBUCUT OT BA3KOCTH JKU/I-
KOCTH. Ba)kKHO JI 3HATh BSI3KOCTb KHJIKOCTH, €CITU HY)KHO pPacCuuTaTh €€ pacxoj Mnpu Typoy-
JeHTHOM TeueHun? Kakue XxapakTepUCTHKH KUJKOCTH HY>KHO 3HATh JJIs TAKOro pacuéra’?

Pa6ora 2.2.6.

1.13 paccMOTpEeHHOU MOAEIIN KUAKOCTH CIEAYET, YTO JJI IEPEMEIICHUS MOJIEKYJIbI B COCE/I-
HIOO «IBIPKY» JOJKHBI OBITH Pa30pPBaHBI €€ CBSI3U ¢ COCEAHUMHE MOJIEKYIaMu. Pa3peIB CBs3ei
HpOI/ICXOI[I/IT nu HpI/I I/ICHapeHI/II/I KUIKOCTU. HOBTOMY MOXHO OXKHMAAaTh, UTO 3Hepr1/1;1 aAKTHUBaAllUU
MOJICKy.]IBI 6JII/I3Ka K 3Hepr1/11/1 KHUIICHUSA XKUAKOCTH, HpHXOI[HH.IGfICSI Ha OI[Hy MOJICKYHy. HOI[-
TBep)KI[aIOT JIN 3TOT BBIBO/ pGSyJIbTaTBI HpOBGI[éHHOI‘O BKCHepI/IMeHTa? 3Ha'—I€HI/I€ 3HepFI/II/I
I/ICHapeHI/ISI HCCJ’ICHyCMOfI KNUIKOCTH BO3BMUTEC U3 CHpaBO‘IHI/IKa.

2.I1pu onpenesieHny BA3KOCTH JKHIKOCTH 10 MeToay CToKca peKOMEHIYeTCS HCIOJIb30BaTh
CTaJIbHBIC MAPHUKHU Pa3HBIX pa3MepoB. [lapuku Kakux pasMepoB — OOJIBIINE HIIK MAJICHBKHE
— JIy4IlI€ UCII0JIb30BATh IIPH MPOBEICHUHU KCIICPUMEHTOB?

PabGota 2.2.7.

1.TTokaxxute, 4TO B YCJIIOBUSIX HAIIETO ONbITA KOHIICHTPALIUIO Ta30B MOXKHO CYMTATh MIOCTOSH-
HOU TI0 BceMy 00bEMY cocya.

2.B 1eM paznuune Mexay MOJICKYJISIPHBIM M BSI3KOCTHBIM pexxumaMu auddy3un?

Pa6ora 2.3.1.

1.B xakux yciIoBHSAX TEIUIONPOBOJHOCTb U BA3KOCTb ra30B HE 3aBUCST OT JaBlICHUs?
2.ITloyemy TepMOBaKyyMMETp HE MEHSET MIOKa3aHMA PH YMEHbIICHUH JaBieHus Huxe 10-4
Topp?

3.5 9ero B MOHM3AIIMOHHOM MaHOMETpE JBIIKEHHIO 3JICKTPOHOB NMPHUIAH KoJeOaTeTbHBIN
xapaxrep?

4.TloueMy npormycKkHas CHOCOOHOCTh TPYO B MOJIEKYJISIPHOM PEXXHMME HE 3aBUCUT OT pa3MepOB
MOJIEKYJ1?

Pa6ora 2.3.2.

1.Kakoif HausTydnii BaKyyM MOXET ObITh IOJyY€H B pe3yJbTare 3JEKTPOOTKAYKU B MaHO-
MeTpudeckoit tamre JIM-2, ucrnonas3yeMoil B JaHHOM pabote?

2. Y Iy4IIUTCS WM YXYIIIUTCA BaKyyM, €CIIU MPOLIECC ANEKTPOOTKAYKH BECTH MPH JOTMOIHHU-
TETHHOM OXJIKJICHUH KOJUIEKTOPA JTaMIIbl?

Pabora 2.3.3.
1.OnenuTte BIusHUE KaWUIIPHBIX SIBICHUN HA PE3yNbTaThl U3MEPEHUH.
2.I1pu Kak¥X KOHIIEHTPALUIX pacTBOpa crpaBeiuBa Gpopmyna (1).

Pabora 2.3.4.

1.Yt0 Ha3bIBaeTCs MONEpeyHbIM ceyeHueM BizamMojeiicTBua? Kakoe momepeuHoe ceueHue
Ha3bIBAETCS YIPYTUM, a KAaKOe HEYypyrum?

2.Kak cBsi3aHbI MEeX1y c000i1 orepeyHoe ceueHne U AaruHa cBooogHoro npodera? [lomyuute
dopmymy (5).

3.Kakum 3aK0HOM OTpenensieTcsi 3aBUCMOCTh YITPYTOCTH HACKHIIEHHOTO Mapa XUIAKOCTH OT
TeMIlepaTypbl?

4.Iloyemy morpy:xatb NpuOOp B KHUJIKOCTh HAJO MOJHOCTBIO, T. €. CO BCEMH €0 BBICTYIAIO-
UMM dJIE€MEHTaMuU?



Pabora 2.3.6.

1.Kak mensitoTcs paaBieHusi, peructpupyemslie jamnamu 5 (P1) u 7 (P2) B 3aBucuMocTH OT
BpPEMEHU U OT TeMIIeparypsl 6ayiona 1?

2.Kakoii oxxugaercs 3aBHCUMOCTh OTHOIIeHUs naBieHuid P2/P1 ot Temmeparypsl 6amiona 1
Py yBEIMUEHUH 001Iero nasienus B 0amtone ot 10-3 Topp g0 1 Topp?

Pabora 2.4.1.

1.B crpaBouHMKAax MPUBOAUTCS TEIUIOTA UCIIAPEHUS, U3MEPEHHAsI IpU JaBieHUHU 760 MM pT.
cT. CoBIajaeT gy 3Ta BEJIMYMHA C U3MEPEHHON BaMu Ha onbITe? Kakas u3 Hux 6omnbie? One-
HUTC pasSHULY MCKAY HUMMU.

2.VYKaXHUTe, UCXOAsl U3 TEOPETUUYECKUX COOOPaKE€HHH, B KaKyl0 CTOPOHY JOJKHA MEHATBHCS
TEIUIOTA UCTIAPEHUS C YBEIIUUEHHUEM TEMIIEPaTypBhl.

Pabora 2.5.1.

1.Ecau npomyckaTh HECKOJIBKO IY3bIPbKOB B CEKYHy, MAHOMETp IMOKa3bIBACT NPAKTUYECKH
noctosiHHOe JaBiieHue. Ilouemy Obl HE U3MEPATH ero?

2.Ilouemy cnenyer u3MepsITh UMEHHO MaKCUMaJIbHOE JJaBJIeHue?

3.Ilouemy norpyskeHue Uribl yMEHbIIAET BIUSHUE TEIIOBOIO PACIIUPEHU?

4 Tlouemy My3bIpbKH HE TOJDKHBI KacaThCsl THA?

5.MO>HO 111, HE 3Has TITyOUHBI IOTPY>KEHUS UIJIbl, ONPEACIUTh G, U3MEPsIsl MAKCUMAJIbHOE U
MUHHMMAaJIbHOE JIaBJICHUE NIPH NPOTAIIKUBAHUY ITy3bIpbKa?

6.I1onp3ysch MOTYYEHHBIMH PE3Y/IbTaTaMH, OLIEHUTE KPUTUYECKYIO TEMIIEPATypy aHUIINHA.
7.I1o3BosISIET 1M IPOBEAEHHBIN SKCIIEPUMEHT 3aMETUTh HENTMHEUHOCTH 3aBUcuMocT o(T)?
8.Kakue norpemHocTy npeods1aatoT B SKCIEPUMEHTE: CITyYaifHbIe WM CUCTEMaTHYECKue?
9.Kakast BemrumHa JT0JDKHA CTOSTH B (DOPMYJIe ISt BRICOTHI ITOTHATHS )KUIKOCTH B KalMJUIAPE:
0 BOJIa—BO3yX WJIH ¢ BOAa—CTEKIIO?

Pabora 2.5.2.

1.ITouemy B dpopmyiibl (4) u (6) BXOOUT TOJIBKO KOA((ULIUEHT MOBEPXHOCTHOIO HATSKEHUS
BOJIbI (TPAHUIIBI BOJA - BO3[yX) U HE BXOAAT KO UIIMEHTHI MOBEPXHOCTHOTO HATSIKEHUS
CTEHKa - BO3JIyX U BOJIA - CTEHKa?

2.ITouemy 3arpsi3HeHMs KoJblla A ¥ BHYTpeHHEN noBepxHocTu KtoBeTsl C (puc. 1) Moryt mo-
BJIMATH HA PE3YJIbTAThl U3MEPEHUI?

3.Ilouemy npu onpeneneHun BenuunHbI F Bec Kobla A B BO3yXe peKOMEHIyeTCSl U3MEPSTh
HE J10, a IIOCJIE €70 OTPbIBA OT BOABI?

4.BriBenute Gopmyiy (8).

5.Ipoananu3upyiite BO3MOXKHbBIE TPUUMHBI IIOIPEIIHOCTEHN B KAXKAOM M3 SKCIIEPUMEHTOB.

Pabora 2.5.3.

1.C nomomrsio TeOpUN pazMepHOCTEN HaiuTe GopMyiy /Ul CKOPOCTU BOJIH, PacIpoOCTpaHsi-
OIIMXCS 110 TOBEPXHOCTH JKUKOCTH, P OOJIBIINX 3HAYEHUSX A, KOTJIa MOXKHO IpeHeOpeyb
BKJIAJIOM CHUJI IOBEPXHOCTHOT'O HATSKCHHUSL.

2.IToctpoiite rpadK 3aBUCUMOCTH CKOPOCTH TPABUTAIIMOHHO-KATMIIISIPHBIX BOJH OT JIJTHHBI
BOJIHBL. [Ipu KaKkoi JUTMHE BOJIIHBI CKOPOCTh PACIIPOCTPAHEHHUSI OKa3bIBAE€TC MUHUMAJIBHON?



4. Kputepuu oleHUBAHUS

I[To pe3ynpTaTaM moaAroToBKu padboty BeicTaBisieTcs ot 0 1o 10 6amioB cormacHO ypoOBHIO TOTO-
TOBKH cTyzAeHTa. [1o pe3ynpraram cnaum BeictaBisiercs oT 0 1o 10 6ayioB coraacHO ypOBHIO HOJ-
TOTOBJICHHOTO OTY€Ta M 3HaHUH cTyneHTa. M3 mosydeHHbIX 0a/uioB 3a KaXKIylo padoTy paccyu-
TBIBAETCS CPeIHUI O

OrneHka Bamiel
10
OTJINYHO 9
8
7
XOPOIIO 6
5
4
yIIOBJICTBOPUTEIHHO 3
HEYIOBJIETBOPUTEIHHO i

W3 nmonyyeHHbIX 0aioB 3a KaXayro pabOTy pacCUMTHIBACTCS CpPeAHHI 0aul, KOTOPBIA Oompese-
JISIET OLICHKY 3a 3a4€T.

Ouenka «oTim4Ho (10)» BbICTaBIISETCS CTY/ACHTY, TOKA3aBIIEMY BCECTOPOHHHE CUCTEMATH3UPO-
BaHHBIE TITyOOKHE 3HAHUS y4eOHOM MpOrpaMMBI U 3a €€ Mpe/ienaMu, a TAKKe YMEHUE YBEPEHHO
IPUMEHSATh UX Ha MPAKTHKE MPH BBIIOJIHEHUH U c/lade J1abopaTopHOil paboThI.

Ouenka «oTam4HO (9)» BBICTABIISICTCS CTYJCHTY, IIOKa3aBLIEMY BCECTOPOHHHE CUCTEMATH3UPO-
BaHHBIE NITyOOKHE 3HAHUS y4eOHOM MPOrpaMMbl U YMEHUE YBEPEHHO IPUMEHSTh UX Ha MPAKTHKE
IIPU PELIEHUN HECTaHIapTHBIX 3a]1a4.

Onenka «oTau4HO (8)» BBICTABIIAETCA CTYACHTY, TOKa3aBIIEMY BCECTOPOHHHE CUCTEMAaTU3UPO-
BaHHbIE NTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha MIPAKTHKE
IPY BBIMOJHEHUH U cJjaue J1abopaTopHOi paboThl, OJJHAKO JOIYCTUBIIEMY HEKOTOpPbIE HETOYHO-
CTH IIPU OTBETE.

OrieHka «xopouo (7)» BBICTABISETCS CTYJCHTY, €CIIU OH MPOJIEMOHCTPUPOBAIT TBEPI0C 3HAHUE U
yBepeHHOE NTOHMMaHHe MaTepuana yueOHOH nIporpaMMbl U yMEHHE CBOOOTHO MPUMEHSATh (HU3u-
YEeCKHe 3aKOHBI Ha IPAKTHUKE NP BHIMOJIHEHUH U clladye JabopaToOpHON pabOoTHI.

Ouenka «xopomo (6)» BBICTABISIETCS CTYICHTY, €CIIH OH IPOJIEMOHCTPUPOBAI TBEPAOE 3HAHHE
MaTepHaia yd4eOHOU MporpaMmbl U yMEHHE NMPUMEHATh (PU3NYECKUE 3aKOHbI HA MPAKTUKE IMPH
BBIMIOJTHEHUH U cAaue JJabopaTOpHOH paboTHl.

Orenka «xopoio (5)» BbICTABIISIETCS CTYIEHTY, €CIIH OH MPOIEMOHCTPHUPOBAIT TBEPIOE 3HAHUE U
MOHMMAaHUEe MaTepHualia ydeOHOI MporpaMMbl U YMEHUE TPUMEHSTh (PU3MUYECKUE 3aKOHBI Ha TIPaK-
TUKE MPU BBIIOJHEHUH U c1aue 1a00paTopHOil paboThI, OTHAKO JOITYCTHJI IIPH OTBETE P/ IPyObIX
HETOYHOCTEH.

O1eHKa «yT0BJIETBOPUTEIBHO (4)» BBICTaBIIsICTCS CTY/ICHTY, IOKa3aBlIeMy (pparMeHTapHBIHN Xa-
paKkTep 3HaHUH, TOMYCKaBIIEMYy HETOYHOCTH B (JOPMYIUPOBKE OCHOBHBIX 3aKOHOB U 0A30BbIX IO-
HATHIA, HO IIPU 3TOM MPOJIEMOHCTPUPOBABIIEMY CIIOCOOHOCTH BHITIOIHATH OCHOBHBIE 3a/1aHUS IIPU
BBIMIOJTHEHUH U cllaye JIabopaTOpHOU paboThI U BiaJieHHe OCHOBHBIMU pa3ziefilaMu yueOHOMU Mpo-
rpaMMbl, HEOOXOMMBIMH JUIS JajbHEHIIEro 00yueHusl.



OueHKa «ya0BJIeTBOPHTENBbHO (3)» BBICTAaBISIETCS CTYICHTY, IMOKa3aBIIEMy CHIIBHO (pparmMeH-
TapHBIA XapakTep 3HAHUH, JOMyCKaBIIEMY TpYyObIe OMUOKHU B (HOPMYTHPOBKE OCHOBHBIX 3aKOHOB
¥ 0a30BBIX MMOHATHIA, HO IPU 3TOM ITPOAEMOHCTPHPOBABIIEMY CITIOCOOHOCTB ITPU 3TOM IPOJEMOH-
CTPUPOBABIIEMY CIIOCOOHOCTH BBIIIOJIHATH OCHOBHBIE 33JJaHUS IIPU BBHIIIOJHEHUH U cllade Jlabopa-
TOPHOH paboTHI U BIIaICHHE OCHOBHBIMHU pa3/ielaMH Y4eOHOW MPOrpaMMbl, HEOOXOJUMBIMH IS
JanpHeHIero ooy4eHusi.

Ol1ieHKa «HeY/I0BJIeTBOPUTEIbHO (2)» WK «HEYT0BJeTBOpHUTENLHO (1)» BhicTaBIsIeTCS CTY-
JICHTY, KOTOPBIA HE 3HACT 3HAUYNTEIBHYIO YaCTh OCHOBHOT'O COJICP)KaHHS POTPaMMBbI, CUCTEMa-
TUYECKHU JOMYCKaeT rpyOble OmMUOKH npH (GOpMyITUpOBaHUH OCHOBHBIX (PU3NYECKUX 3aKOHOB
WK HE CIIOCOOCH KOPPEKTHO MPUMEHSATH (PU3NUeCKre 3aKOHBI JaXKe JUIS PEIICHHS IPOCTHIX 3a-
nad.

5. MeToauyeckue MaTepuaJbl, onpeaesiiolue Npoueaypbl OleHMBAHUA 3HAHUH, YMEHUIA,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

3ader B KaKJI0M CEMECTpe MPOBOIUTHCSA [0 UTOTaM TEKYIIEH ycreBaeMoCTH (pe3yabTaTaM

cla4M JJaOOpaTOPHBIX padoT)



