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: CucteMHbII aHANU3 U yTIPAaBICHUE
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-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

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-2.2 IIpoektHpyeT penieHue KOHKPETHOM 3amadu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-2 CriocobeH ¢hopMyInpoBarh 3a1a4u OIIK-2.1 Bnageer «¢GyHIaMEHTaIbHBIMU  MOHSITHSIMH,
YIpaBICHUS B TEXHUUECKUX CHCTEMaxX Ha 3aKOHAMH W TEOpUSAMH  NPOQWIBHBIX  Pa3IelioB
OCHOBE 3HaHUH 10 MPOGHUIBHBIM pa3jenam MaTeMaTHYeCKUX U eCTECTBCHHOHAYYHBIX JUCLIHUILIMH
MaTeMaTHYECKUX M €CTECTBEHHOHAYYHBIX

JHCUUIUTHH

I1IK-1.1 Bnageer  gyHIaMeHTaNbHBIMH  TIOHSTHIMH,
3aKOHAMU M TEOPHUSIMH CHCTEMHOTO aHan3a

[IK-1 Crioco0GeH nMpoBOIUTH UCCIIEAOBAHUE [IK-1.2 Hmeer miyOokoe 3HaHHWE W MOHMMaHHE Oa30BBIX
CUCTEM YIIPABJIEHUSI U UX KOMIIOHEHT MaTeMaTHYEeCKUX JUCLUILUIMH

[1IK-1.3 Bnazgeer KyabsTypoil IOCTaHOBKM Hay4HOM 3a/a4d U
MOJEJINPOBaHUS OOBEKTOB M CUCTEM

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI




- METOIUKY IIPOBEIEHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.

- paboTarb ¢ COBpPEMEHHBIM U3MEPUTEIILHBIM 000PYIOBAHUEM;
- TIpaBWIBHO 00pabaThIBaTh MOMYUYECHHBIE SKCIIEPUMEHTAILHbIE JaHHBIC.
BJIaJIETh:

HaBBIKAaMU PabOThI C COBPEMEHHBIM U3MEPHUTEIILHBIM 000pYyI0BaHUEM;

OCHOBHBIMH MAaTCMATUYCCKUMU UHCTPYMCHTAMU, XaPAKTCPHBIMHA IJId 3aa49 MCXaHUKU.

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

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Onpeneneanie Cp/Cv  Ta30B METOAOM 3 10
aKyCTHYECKOTO pe30HaHCa
2 Uzmepenne TermioTs! $pa3zoBoro nepexona 8 10
3 Uzyueenne nuddysnn 8 10
4 Uzmepenne ko3¢ dureHra 3 10
TETUIONPOBOIHOCTH BO3/IyXa
5 [Tonyuenne n u3MepeHne BaKyyma 8 10
Hroro yacos 40 50

[ToaroroBka x sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemecrtp: 2 (Becennuit)

1. Onpenenenne Cp/Cv Ta30B METOJOM aKyCTHUECKOTO Pe30HaHCa

N3mepsiercs mokazarens anmabarel Metomamu Kiemana-Jle3opma M aKyCTHYECKOTO pe3OHaHCA.

Brruncnsercs 3HadueHHE CKOpPOCTH 3BYKa. I/I3Mep$IIOTC$I napamMeTpbl M HX 3aBUCHUMOCTL OT

TEMIIEpaTypbl JUIsl BO3AYyXa U YIJIEKUCIIOIO rasa.

2. I3mMepeHue TermoTs! (pa30BOro nepexoaa

C moMoIpio pTYyTHOTO MaHOMETPA M TEpMOCTaTa U3MEPSAETCS 3aBUCUMOCTD JIaBJICHUS HACBHIILICHHBIX
[IapoB OT TeMIleparyphsl Uil Boabl U cnuprta. [lo momyueHHON 3aBUCMMOCTH BBIUMCIIAETCS TEIIOTa

nap006pasoBaHI/I$[ COOTBCTCTBYIOIIUX )I(I/IILKOCTeﬁ.

3. Uzyueenune auddysuu




UzyuaroTcsi 0CHOBHBIE METONBI MOJIYYEHHUs M M3MEpeHus: Bakyyma. MccnemyeTcst 3aKOH OTKauKH B
BA3KOCTHOM pEXHME IpU OTKauke (OpBAKyyMHBIM HAaCOCOM U 3aKOH OTKAaUKH B KHYICEHOBCKOM
pEeXrMe IpY BBICOKOM BaKyyMe (€ IOMOIIbI0 AU((Py3MOHHOTO MACIISIHOTO WM TypOOMOJIEKYIISIPHOTO
HacocoB). M3MepeHue  HHU3KOIO  BakyymMa IIPOBOIUTCS  MAacisHbIM, TEPMOIApHbIM U
TEPMOPE3UCTOPHBIM ~ BaKyyMMeTpamMH. BBICOKMH BakyyM HM3MEPSTCS HMOHHM3ALMOHHBIM U
MarHeTPOHHBIM BaKyyMMETPAMHU.

4. Nsmepenune KodQPuimeHTa TeruionpoBOAHOCTH BO3AyXa

Hccnenyerca B3aumMHas anddy3us Bo3Iyxa M Telus 4epe3 TOHKYIO TpyOKy, COEAMHSIONIYIO JBa
cocyga. KoHumeHTpauuum ra3oB M3MEpSIOTCS TEPMOPE3UCTOPHBIM JAaTYMKOM 10 Pa3HOCTU
TEIUIONpoBOAHOCTH cMecH. Mccenemyercs mnpuMeHMMOCTh 3akoHa @PHKa U 3aBUCUMOCTD
ko3 unmenta B3auMHom AU Qy3uu OT JaBICHUS.

5. IlomydeHne U U3MEpEHNE BaKyyma

Hccnenyercs 3aBUCHMMOCTb KOI(Q@HIMEHTAa TEIUIONPOBOJHOCTH BO3MyXa OT TEMIeEparypsl H
naBieHus. 3MepeHus NMpOBOAATCS IO HArpeBy IPOBOJOKH, 3AKIIOUEHHOW B IMJIMHIAPHYECKYIO
BO3IYyLIHYI0 00onouky. Temmeparypa BHemHed 00O0JOYKH KOHTPOJUIUPYETCSI TEPMOCTATOM,
TeMIIepaTypa MPOBOJIOKH ONPEAETAETCA O 3aBUCUMOCTH CONPOTHUBIICHUS Marepraia POBOJIOKH OT
temmneparypbl. Ilpn HHM3KOM HaBICHHUM MCCIIEAYETCS SIBICHHE TEMIICpaTypHOro CKauka BOJIW3U
MIPOBOJIOKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Cemecrtp: 2 (Becennuit) TepmonnHamMuKa 1 MOJIEKYIIspHast (pU3HKa

Jlabopatopus 315 I'K.

2.3.1 llony4yenue u u3MepeHue B BaKyyme 6 yCTaHOBOK.

2.2.2 V3mepeHue TEIUIONPOBOAHOCTH Ia30B MPH Pa3sHbIX JaBICHUSIX 2 IIT.

2.2.3 M3mepeHue TEIUIONPOBOAHOCTH Ta30B MpH aTMOC(HEPHOM JaBlIeHUH 4 YCTaHOBKH.

2.2.4 TertonpoBOJHOCTH TBEPAOIO TeNla 4 YCTaHOBKHU.

Jlabopatopus 317 I'K.

2.2.1 UccnenoBanue B3auMHoOU audy3un razo 6 yCTaHOBOK.

2.2.7 UccnenoBanue nuddy3un razos B MOpUCToii 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 10 CKOPOCTH TEUEHHS Yepe3 TOHKUE TPYOKH 6 yCTaHOBOK.
2.2.5 OmnpeneneHue BI3KOCTH KUIKOCTH M0 CKOPOCTH UCTEUEHUS Yepe3 Kanmuuisip 4 yCTaHOBKHU.
2.2.6 OnpeneneHre HEPTUU aKTUBU3ALMHU IO TEMIIEPATYPHOH 3aBUCUMOCTH BSI3KOCTH JKUAKOCTH 5
YCTaHOBOK.

2.5.1 Usmepenne ko3 punmenTa moBepXHOCTHOTO HATSIKEHUS )KHUIKOCTH -8 YCTaHOBOK.
Jlabopatopus 320 I'K,

2.1.2 Onpenenenne CP/CV meTonoM aanabaTnyecKoro paciuIupeHus ra3oB 4 yCTaHOBOK

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

Jlabopatopus 324 I'K.

1.3.4 ViccnenoBanne CTallMOHAPHOTO MOTOKA JKUIAKOCTH B TpyOe 2 yCTaHOBKH.

2.3.2 U3yuenue nporuecca dNEKTPOOTKAYKU.2 YCTaHOBKU

2.3.3 U3mepeHre 0CMOTHYECKOTO JaBlieHHs | ycTaHOBKa

2.3.5 Onpenenenre AaBIeHNUS HACBIIIEHHOTO NIapa TYTOMJIABKUX METAIJIOB | yCTaHOBKA.

2.4.1 OnpeneneHue TEIJIOTHI UCTIAPEHUS JKUIKOCTH 6 YCTaHOBOK.

2.1.1 N3mepeHne ynenpHOM TEMI0EMKOCTH BO3/1yXa IIPH MOCTOSHHOM JIaBJICHUH 2 YCTAaHOBKH.
2.1.4 OmnpeneneHue TEIIOEMKOCTH TBEPIABIX TEN 3 YCTaHOBKH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



1. OcuoBsl pusuku [Texct] : Kype obmeit ¢pusuku : B 2 7. T. 1. Mexanuka, 3IeKTpUIECTBO U
margeTusM. Konebanus u Bonusl, Boanosas ontuka / A. C. Kunrcern, I'. P. JIokmun, O. A. OJ5X0B ;
mont 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 [Teker] : B 5 1. T. 2 : TepmonuHamuka 1 MoJeKyJsipHas (u3uka : y4eO.
nocobwue st By3oB / 1. B. CuByxun .— 5-¢ m3n., ucnp. — M. : @usmarnur, 2005, 2006, 2011, 2014
— 544 c.

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

5. JlaboparopHslii mpakTukyMm 1o obmieit ¢usuke [Texcr] : B 3 1. T. 1 : TepmoguHamuka u
MoneKymspHas puzuka : yued. mocobue ans By30B / mof pea. A. JI. [magyna ; M-Bo oOpa3oBaHus 1
Hayku PD, Mock. ¢u3.-rexH. uH-T (roc. 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 By30B / JI. B. CuByxun .— 3-¢
u3M., uctp. u gorn. — M. : Hayka, 1996. — 320 c.

7. JlaboparopHsIii TpakTUKyMm 10 oorieit 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.

JomnonHutenbsHas auTeparypa
1. MonekynsipHast pusuka u TepmoarHaMuka [ Tekct] : OCHOBHBIE MTOJIOKEHUS U PElIeHUE 3a/1a4 : y4eO.
nocob6ue st By30B / I1. @. KopoTkoB ; M-Bo o6pa3oBanus u Hayku Poc. @enepanyn, Mock. ¢pu3.-TexH.
WH-T (TOC. YH-T .— 3-€ u3A., ucnp. u gon. — M. : MOTH, 2009 .— 168 c.
2. Metofpl penienns 3a1a4 B 001eM kypee ¢husukn. TepMoguHaMuka U MosiekysipHast ¢pusuka [Tekcr)
: yue0. mocobue s By3oB / B. I1. KopsBoB .— 2-e m3n., ucup. — M. : Cryzgenrt, 2013 .— 358 c.
3. DneMeHTHI CTATUCTHYECKOM MEXaHHUKH, TEPMOIMHAMUKY U KuHETHKY [Tekct] : [y4e6. mocodue st
By30B] / 1. ®@. leroneB .— 2-e u3x., uctp. — Jlonronpynnsiii : Maremnekt, 2008 .— 208 c.

PexomennoBaHHas turepaTypa 1Jisi CaMOCTOATEILHOIO U3yUeHUsI

1.0THOCHTENBEHO OTHOCUTENbHOCTH [Teker] : [yueb. - MeToa. mocobue jutst ctyneHToB 1 kypca MOTHU]
/ B. E. benonyukun ; Mock. ¢pusuko-texs. uH-T (roc.yH-T .— Jonronpynusiii : MOTH, 1996 — 32 c.
2.Tepmoaunamuka [Teker] : yueOonuk uis ya-toB / U. I1. bazapos .— 4-e u3n., mepepab. u nom. — M.
: Beiciras mikona, 1991 — 376 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://mipt.ru/education/chair/physics/index.phpCaiit kadenps! o01ei Gu3nKu
http://lib.mipt.ru/catalogue/94/?t=748- anekrponnas oudnroreka dusrexa, pazuen «duznkay.
http://www.physics.ru- 00pa3oBaTenbHBIN CalT C JIEMEHTAPHBIMU CBEICHUSIMHU 110 (pH3HKe.
http://www.edu.ru- henepanbhsiii mopran «Poccutickoe o0pa3oBaHue.
http://benran.ru-6ubnmoTeKa 1Mo ecTecTBEHHBIM HaykaM Pocchiickol aka/ieMuu HayK.

AN

http://www.i-exam.ru- equHbIN optan MHTepHeT-TecTUpoBaHus B cepe 00pa3oBaHuUsl.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nannbix xommetorepax ucnosis3ytorcs OC MSWindows, FreeDOS, nporpamma MathCAD, a takxke
MporpamMmmsl, pazpaboTaHHbIe TPOrPAMMUCTAMH YIeOHO-METOJUUECKOTO TIeHTpa Kadeaphbl.

B npouecce camocTosATENbHOM PabOTHI 00YHaIONIMXCS BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, Scilab, Originu np.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CryneHT, u3ydaronuii Kypc o01ei Gu3uKu, TOHKEH ¢ OHON CTOPOHBI, OBJIAJIETh OOIIMM MOHATUHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBI, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

B PE3YIBTATC UBYUCHUA NUCHUIUIMHBI CTYACHT JOJI’KCH 3HATh:

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyJeHTa. B nporpamme
Kypca TPUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenbHas padoTa BKIIIOUAET B Ce0s:

- YTEHME U KOHCIIEKTHPOBaHHE PEKOMEHIOBAHHOMU JINTEPATyPBI,

- mpopaboTKy ydeOHOro marepuaina (IO KOHCHEKTaM JIKLHUH, y4eOHOM W HaydyHOU JNHUTEpaType),
[IOATOTOBKY OTBETOB HA BOIPOCHl, IPEIHA3HAYEHHbIX JUISI CaMOCTOSATEJIBHOTO  M3Y4EHHS,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPHKACHHA, CBOICTB;

- pelIeHue 3a/a4, MpeajiaraeMbiX CTYJICHTaM Ha JIEKIUIX U MPAKTHUYECKHUX 3aHITHAX,

- TOHATOTOBKY K MIPAKTHYECKUM 3aHITHAM, KOJJIOKBHyMaM, UG GepeHIUPOBAHHOMY 3a4ETy.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSITENBHON paboOTOM CTyJAeHTa OCYIIECTBISIETCS B Qopme
WHIUBUYAJIbHBIX KOHCYIBTALIUH.

ITokazaTteneM BiaJeHUs] MaTepUaOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHSATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OOoJibIIe
3amad. [Ipu pemennu 3a1a4 Kaxaoe qeicTBIHE HEOOXOAMMO apryMEHTHPOBATh, CChUIAsICh HA U3BECTHHIC
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 MOBTOPATH paHee N3yUECHHBIC OCHOBHBIE OIpeAeIeHuUs, ((OPMYITUPOBKH TEOPEM.
B Hauane 3aHATHS, Kak NpaBWio, NMpoBomuTcs kopotkwii (10-15 MuHYT) ompoc mo marepuany
MPOUICIINX 3aHATHH B YCTHOW HIIM MUChMEHHOH (opme. OOBIYHO MPUAEPIKUBAIOTCS CIETYIOMIEH
CXEMBI: U3YUYCHHE MaTepuaia JEKIMHA 1O KOHCIEKTY B TOT )K€ JIeHb, Korna Oblla MpocaylaHa JeKIHs
(10-15 muHYT); MOBTOpEHHE MaTepualla HakaHyHe cieaytomnield nexkuuu (10-15 munHyT), mpopaboTka
y4eOHOro Marepuaia 1o KOHCIEKTaM JIeKIHH, y4eOHOW W Hay4HOW JUTeparype, MOArOTOBKA OTBETOB
Ha BOIIPOCHI, MpPEAHA3HAYEHHBIX JUI CAMOCTOATENBHOro m3ydeHus (1 9ac Hememo), MOATOTOBKA K
MpaKkTUYeCcKoMy 3aHsATHIO, pemeHne 3amad (1 wac). BaxxkHO m00HMTBCS TOHUMAaHHS H3Yy4aeMOTO
Marepuaja, a He MEXaHMYECKOro ero 3arnomMuHaHus. Ilpy 3arpyqHeHMH H3ydeHHUs! OTACIbHBIX TEM,
BOIPOCOB, cjeqyeT oOpamarbcs 3a KOHCYJIbTalMAMU K JIGKTOPY WM NPENoJaBaTelio, BeAyLIeMYy
[IPAKTUYECKUE 3aHSTHUS.

OO0s13aTeNnnbHBIM TPEOOBAHUEM SIBIISIETCS BBHITIOJHEHUE JIOMAITHUX Pa0OT, KOTOphie OQOPMIISIOTCS B
CIIeUAILHO OTBEAEHHOM JUTS ATOTO TETPAIH U CUCTEMAaTUIECKU CIIAIOTCS Ha TIPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: CucTeMHBIN aHaIU3 U yIpaBICHUE

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

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IIpoektupyeT penieHue KOHKPETHOM 3amadu
MpOEKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIMX MPABOBBIX HOPM U HMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-2 CniocobeH ¢hopMyInpoBarh 3a1a4u
YIpaBICHUS B TEXHUUECKUX CHCTEMaX Ha
OCHOBE 3HaHUH 10 MPOGHUIBHBIM pa3jenam
MaTeMaTHYECKUX M €CTECTBEHHOHAYYHBIX
JAHCUUIUTHH

OIIK-2.1 Bnageer «¢GyHIaMEHTaJIbHBIMU  MOHSITHSIMH,
3aKOHAMHU 5 TEOPUSIMHU PO HITBEHBIX pasenos
MaTeMaTH4eCKUX U €CTeCTBEHHOHAYYHBIX JUCITUTUINH

[TK-1 CriocoOeH mpoBOIUTE UCCIIEIOBAHNE
CUCTEM YIIPaBJICHUS U UX KOMIIOHEHT

I1IK-1.1 Bnamgeer  yHmameHTanbHBIMU
3aKOHAMU ¥ TEOPHUSIMH CHCTEMHOTO aHan3a

IIOHATUSAMU,

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

[1IK-1.3 Bnazgeer KyasTypoil IOCTaHOBKM Hay4HOM 3a/a4d U
MOJEJINPOBaHUSI OOBEKTOB M CUCTEM

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare nzyuenus aucuuiuiniel «O01mas Gusuka: 1a00paTopHblid NpakTHKYM. YacTe 2» oOydaromuiics

JOJIKCH:

3HATh:
- METOJUKY IIPOBEIEHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.

- paboTarh ¢ COBpPEMEHHBIM U3MEPUTEIILHBIM 000PYIOBAHUEM;
- TIpaBWIBHO 00pabaThIBaTh MOMYYECHHBIE SKCIIEPUMEHTAIbHbIE JaHHBIC.

BJIAA€Th:

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

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

1. I[aﬁTe OIIpCACIICHUC KOB(i)(bI/ILII/IeHTa TCILJIOIIPOBOAHOCTH U YKAXKUTEC €TI0 Ppa3MCPHOCTh.

2. BriBegute hopmyiy, aHamoruuHyo Gopmyse (3), HO YUYUTHIBAIOILYIO U3MEHEHUE TUIO-IAAN [TOTOKA

Temia ot S1 mo S2.

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

4. VYhaércs nM 3KCIIEPUMEHTAIBHO HAa JAHHOW YCTaHOBKE IMPOBEPHUTH, 3aBUCUT JH KO3PQPHU-IUEHT
TEIUIONPOBOAHOCTH 3TAJOHHOIO MaTrepuaja OoT TeMIileparypbl? MearoT a1 3TOMy TENJIOBble IOTEPU

gepe3 OOKOBbIEC TIOBEPXHOCTH?

5. Hcnonp3ys 3KcliepUMEHTaJIbHbIE 3HAUEHUs 3aBUCHMOCTH TeMIIepaTyphl OT paauyca, IOo-CTpoire
M30TE€PMBI M HAPUCYITE TMHUM MOTOKA TeIuia (XOTs Obl TPY U30TEPMBI M TPH JIM-HUU MOTOKA TEIuIa, HO
4TOOBI OHM OXBATBIBAJIN BCIO IUIONIA/(b CEUECHUS MTAKeTa IJIACTHH).

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs MPOME:KYTOYHOH aTTecTaluu

o0yuaruuxcst

Pabora 2.1.2.

1.3aBucHT J1K Y OT TeMIepaTrypsl B BHIOpAaHHOM WHTEpBaJe TeMIeparyp?



2.Yemy paubl Cp, CV U y U151 HIeaIbHBIX T'a30B 110 TEOPEME O PABHOMEPHOM pacipeie/ICHUU 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 nu HaOmOmaThCA Takas 3aBUCUMOCTh NPH HW3MEHEHUW TEMIIEpaTypbl OT OYEHb MAaJbIX
spauennit 1o 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 COCAMHEHUS?

3.Kakue mepwsl pekOMEHAyeTCsl MPUMEHSTh Ui yYMEHBIICHUS 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 pe3uHbI He CONPOBOXKIACTCS TEIUIOBBIM 3 dexrom?

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

2.HayeptuTe KpuBbIe, BBIpaXKAIOIIHE XapakTep 3aBUCHMOCTH CHJI B3aMMOJACWUCTBHUS M B3aHMMHON
MOTEHIUAIBFHOW PHEPrUM JBYX MOJIEKYNl OT PACCTOSHHUS MEXAY HUMH, U, UCIONb3YS UX, OOBICHUTE
npuuuHbl 3¢ dexra J[xoynsa-Tomcona.

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

4.00bscHUTE KadecTBeHHO 3HaK ddexTa J[xoyns-Tomcona B ciyqae a=0,b# 0 u B ciiy-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 oxkuaath, 4yTo rpaduk 3aBucuMocTs D ot 1/P gomken nMeTh BHJI IPSMOM JTHHAN

Pabora 2.2.7.

1.ITokaxxuTe, YTO B YCIOBUSIX HAIIETO OMNbITA KOHIEHTPAIMIO Ta30B MOXXHO CUHMTATh MOCTOSIHHOW IO
BCEMy 00BEMY cocya.

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 MEHSET MOKa3aHUH [IPpH yMEHbIICHNH AaBieHus Hike 10-4 topp?

3. 4151 4ero B MOHU3ALMOHHOM MaHOMETpPE JBMXKEHUIO 3JICKTPOHOB NPUAAH KojieOaTeIbHbII Xxapakrep?

4.Ilouemy mpoOmycKHas CHOCOOHOCTH TPyO B MOJEKYISIPDHOM pEXHME HE 3aBUCHUT OT Ppa3MeEpoB
MoJeKyn?

Pabora 2.3.2.

1.Kakoit HauTy4Iuit BaKyyM MOXET OBITh TTOJyYCH B PE3yJIbTaTe IEKTPOOTKAYKH B MAHOMETPUYICCKOM
namre JIM-2, ucrons3yemoii B JaHHOM padoTe?

2. YIy4qmmTes WM yXYAIIUTCS BaKyyM, €CITH MPOIECC AICKTPOOTKAUYKH BECTH TPHU JOMOJHUTESIHLHOM
OXJIAKICHUH KOJIJICKTOPA JTaMITbI?



Pabora 2.3.3.
1.OueHuTe BIMSIHUE KAIMIUIAPHBIX SBICHUI HAa PE3y/bTaThl U3MEPEHHH.
2.IIpu KakMX KOHIICHTpAIMIX pacTBOpa crpaBeyinBa popmyna (1).

Pabora 2.3.4.

1.YTo Ha3bIBaeTCs MOIEPEUHBIM CedeHneM B3aumMozeicTBus? Kakoe monepedHoe ceueHne Ha3bIBaeTCs
YOPYTUM, a Kakoe Heynpyrum?

2.Kak cBs3anbl Mexay coO0l monepedHoe cedeHue u ajuHa cBodonHoro npodera? [omyunre Gpopmymy
(3.

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

4.Ilouemy morpyxarb OpuOOp B KHUAKOCTh HAAO IOJHOCTHIO, T. €. CO BCEMH €r0 BBICTYHAIOIIUMHU
JJIeMeHTaMu?

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.Kaxoil 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 OpUBOOUTCS TEIUIOTa HCHAPEHHs, U3MEpeHHas mpu AasieHMH 760 MM PT. CT.
CoBnajlaeT 1M dTa BEIWYMHA C W3MepeHHoW Bamu Ha ombite? Kakas m3 Hux Oonbme? OrneHute
PasHUIy MEXIY HUMH.

2.YKaxuTe, HCXOIs U3 TEOPETUUYECKUX COOOPaKeHMH, B KaKyl0 CTOPOHY JOJDKHA MEHSTHCS TEIioTa
UCTIapEHUs C YBEIUYECHUEM TeMIIEPaTyphl.

Kpurepun onennBanus

W3 monmyueHHBIX OaioB 3a KaxAyro paboTy pacCUUTHIBACTCS CPEeNHUI Oail, KOTOPBIH ompesenseT
OLICHKY 32 3autT.

Onenka «oTnu4HO (10)» BBICTABISIETCS CTYIEHTY, MOKa3aBIIEeMy BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
IyOOKHe 3HaHUS yueOHOI mporpaMMebl U 3a e€ MpeaesiaMu, a TaK)Ke YMEHHUE YBEPEHHO NMPUMEHATh UX
Ha MPaKTHKE MTPY BBITIOJIHEHUH U C/1ade J1abopaTopHON paboTHI.

Onenka «oTan4dHO (9)» BBICTABISIETCS CTYACHTY, IOKA3aBLUIEMY BCECTOPOHHHUE CHCTEMAaTU3UPOBAHHBIE
nry0okue 3HaHUs y4eOHOI MporpaMMbl M YMEHHE YBEPEHHO ITPUMEHATh UX Ha MPAKTHKE IPHU PEIICHUN
HECTaHAAPTHBIX 3a/1a4.

Onenka «oTan4dHO (8)» BBICTABISIETCS CTYACHTY, IOKA3aBLUIEMY BCECTOPOHHHUE CHCTEMAaTU3UPOBAHHBIE
nyOokHue 3HaHMS Y4eOHOM IporpaMMbl M yMEHHE YBEPEHHO NPHUMEHSATh UX Ha MpPaKTHKE HpU
BBITNIOJIHEHUM M cllaue J1aboparopHOW paldOoThl, OIHAKO JOIMYCTUBLIEMY HEKOTOPblE HETOYHOCTH NpPHU
OTBETE.

Onenka «xopomo (7)» BBICTaBISETCS CTYAEHTY, €CIM OH INPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
yYBEpEHHOE ITOHMMAaHNE MaTepuaia y4eOHOI mporpaMMbl B YMEHHE CBOOOTHO MPUMEHATH (PU3HUECKUE
3aKOHBI Ha IPAKTUKE MPHU BBHITIOJIHEHUH U caade 1abopaTopHoi paboThI.

Omnenka «xopomo (6)» BBICTAaBISETCS CTYICHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOC 3HAHUE
Marepuasia y4eOHOH NporpaMMbl M yMEHHE NPUMEHATh (PU3NYECKHE 3aKOHBI Ha TPAKTUKE IPH
BBITIOJIHEHUH U C/Iade JIa0opaTopHOH paboThl.

Omnenka «xopomio (5)» BBICTABISETCS CTYACHTY, €CM OH IPOJAEMOHCTPUPOBANl TBEPAOE 3HAHUE U
MMOHMMAaHKE MaTrepuajia yaeOHOW MpOorpaMMbl U YMEHUE PUMEHATh (PU3MUYSCKHE 3aKOHBI Ha MTPAKTHKE
MPH BBITIOJIHEHWU M cJllade JIabopaTopHOW paboThl, OJHAKO JOMYCTHJI TpPU OTBETE PAJ TPYyObIX
HETOYHOCTEH.



O11eHKa «yIOBJIETBOPHUTEIBHO (4)» BBICTABIISCTCS CTYICHTY, [TOKa3aBiieMy (parMEeHTApHbIH XapakTep
3HAHWH, JOMyCKaBIIEMY HETOYHOCTH B (POPMYJIMPOBKE OCHOBHBIX 3aKOHOB M 0A30BBIX MOHSTHH, HO
MPU 3TOM TPOJEMOHCTPUPOBABIIEMY CIIOCOOHOCTh BBIMIOIHATH OCHOBHBIC 3a/IaHHSI ITPH BHIMOJHEHUH U
cmade jaboparopHoi pabOTBI M BIQJCHUE OCHOBHBIMH pasjeiaMH  y4eOHOW MpOrpammel,
HEOOXOUMBIMH JJIs1 TalibHEHIIero 00ydeHUsI.

OreHKa «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYIEHTY, TOKa3aBIIEMy CHJIBHO (pparMeHTapHbIi
XapakTep 3HaHWH, JONMyCKaBlIeMy I'pyOble OIIMOKK B (POPMYIUPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX
TOHSITHI, HO TIPU 3TOM MPOJEMOHCTPHUPOBABILIEMY CIIOCOOHOCTB IPH ATOM IPOJAEMOHCTPHPOBABIIEMY
CIIOCOOHOCTD BBINOJHATh OCHOBHBIC 3aJaHUsl NPH BBINOJHEHWH M clave JadopaTopHOW paboOTHl H
BJIaJICHUE OCHOBHBIMU pa3[ellaMH Y4eOHOW TNporpamMMbl, HEOOXOOU-MBIMH ISl JajbHEHIIEro
o0yd4eHusI.

OrneHka «HEYJIOBICTBOPUTEIBHO (2)» WM «HEYIOBIETBOPUTENbHO (1)» BBICTAaBISIETCSI CTY/CHTY,
KOTOPBIi HE 3HAET 3HAYMTEIFHYI0 YacTh OCHOBHOTO COJCpP)KaHUs IPOrPaMMBI, CHCTEMaTHYECKH
JIoITycKaeT rpyObie omMOKY MpHu (GOPMYIMPOBAHIH OCHOBHBIX (PU3NYECKUX 3aKOHOB HITU HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MIECKHE 3aKOHBI JaKe VIS PEIICHHs IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBIN 3a4€T B KaXJIOM CEMECTpE MPOBOIUTHLCS 10 UTOraM TEKYIIEH 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)



