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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: ®du3KKa 1 TeXHUKA HU3KHX TEMIIEpaTyp
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa yHaaMeHTAILHOW U MPUKIATHOW QU3NKH MUKPO- H HAHOCTPYKTYP

Kypc: 1
KBaJIMpUKALS: MarucTp

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

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
cemuHapsl: 0 yac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: A.C. CupnopeHko, a-p $huz.-mMar. HayK

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpa QyHIaMeHTaTbHON W MPUKIATHON (QU3NKU MUKPO- U HAHOCTPYKTYP
10.04.2024



AHHOTANMA

Kypc HampasieH Ha oOyueHue (HU3MUECKMM OCHOBaM IIOMYYEHUS M HM3MEPEHHUs HM3KHX TeMIeparyp,
MIPOBEJICHUE UCCIIEN0BAaHUN MTPH HU3KUX U CBEPXHMU3KHX TEMIIEpATypax, NOJyUEHUE 3HAHUM O COBPEMEHHBIX
IKCTIEPUMEHTAIbHBIX METOMKAX UCCIICI0OBAHMUS CBOWCTB TBEPABIX TEJ B YCIOBHUIX MIYOOKOTO OXJIAsKIACHUSL.

1. lean u 3apa4n

Henp AucoMnInHBI
[enbto AUCLUILIMHBL ABJSIETCS YCBOCHUE OCHOBHBIX IIOHATUM, 3aKOHOB M MOZEJEN JaHHOro paszena
(M3MKHN KOHACHCUPOBAHHOTO COCTOSHUS, 3HAKOMCTBO C (PU3NUECKHMMH OCHOBAMH 3KCTIEPHUMEHTATBHBIX
METOMK IOITY4YEHUsl HU3KUX TEMIIEpaTyp M U3MEPEHUI IIPU HU3KUX M CBEPXHMU3KUX TeMIIeparypax,
[TOJIy4E€HHE 3HAHUM O KJTACCUYECKUX M COBPEMEHHBIX HKCIIEPUMEHTANBHBIX PE3YIbTAaTaX UCCICAOBAHNN
CBOMCTB TBEP/BIX TEJI B YCIOBHUAX INTyOOKOTO OXJIaXKACHHS.

3agauu AU CHUILIHHBI

Pa3Butne  HaBBRIKOB  pabOTBI €  KPUOTEHHOW  amnmapaTypoid, H3y4eHHE  COBPEMEHHOTO
HU3KOTEMIIEpaTypHOTO dKCIIepUMEHTa, (DOPMUPOBAHHE HATIPABICHUSI HAYYHOU JIEATENILHOCTH CTY/IEHTA
B Oymytem.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VK-3.2 YyuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JEATENBHOCTH HHTEPECH], 0COOCHHOCTH
TOBE/ICHUSI W MHEHHs (BKJIIOYAs KPUTUYECKHUE) JIIONEH, C
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC

YK-3 Crnoco6GeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTHIO IS JOCTHKECHUS IMOCTABICHHOMN

3a1aun . .
HOCPEICTBOM KOPPEKTUPOBKH CBOUX JEHCTBHM
VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE HallMCaHUsA, NUCBMEHHOIO IIEPEBOJA M PENAKTHPOBAHUSA
KOMMYHHUKATHBHBIE TEXHOJIOTHHU, B TOM YUC/I€  |Pa3IMYHBIX AaKaJEeMUYECKHX TEKCTOB (pedeparos, occe,
HA UHOCTPaHHOM(BIX) sI3bIKe(aX), IS 0030poB, crareii u T.1.)
aKajIeMHYECKOro ¥ MPO(ECCUOHATBLHOTO VK-4.4 CrnocoGeH HuCIOIb30BaTh COBPEMEHHBIE CPEICTBA
B3aMMOJICHCTBHS UH()OPMALIMOHHO-KOMMYHHUKAIIUOHHBIX ~ TEXHOJIOTUH  JUIs

aKaJIeMHYECKOT0 M IPO(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

OIIK-1.1 3HaeT W CcOOCOOCH  HCIOJB30BaTh B
npo(eCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTalbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4HbIC 3HaHUS B 00JacT (U3NKO-MaTeMaTHIECKUX HayK

Hay4YHbIX 3HaHUH B o0acTu

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
(u3MKO-MaTeMaTHYECKUX HayK

MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasienue o6 akryansHbix |OIIK-2.3 Bnageer npodeccroHanbsHOW TEpMHHOJIOTHUEH,
npobiemMax HayKH U TEXHHKH B 00JIacTH CBOEH |HCIIONb3yeMOW B COBPEMEHHOH  HayYyHO-TEXHHUYECKOM
npo¢eCcCHOHANBHON e TENFHOCTH, CIIOCOOCH  |UTeparype, 00nagaeT HaBbIKAMH YCTHOTO M HMHCBMEHHOTO

Ha HayYHOM f3bIKe (hOPMYIHPOBATH W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW AEATEIBHOCTH B paMKax
npogecCHOHANbHBIE 3a]1a41 npo¢ecCHOHATBHON KOMMYHHUKAIUN
OIIK-3 Criocoben BbIOUpats u (M) OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH

pa3pabaThIBaTh MOAXO/BI K PEIICHHIO TUIIOBBIX |[IyTH peIIeHHs, Npeiaratb U KOMOMHHMPOBAaTh CIIOCOOBI
1 HOBBIX 3334 B 00;1aCTH MPO()ECCHOHATBHON | peIeHHs

JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTrpaHUYEHUS Pa3IMYHBIX METOJOB PEIICHHS

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOLYKTOB

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTAaBICHHON 3aJa4u, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,

rrATY rATTaa ATTATTTTAa Tr vramT Trerr v AR Tra AT




lllJl/llVlCl'l)l)l 3HaHNA 1 HdBblKV B vvJidu 1
(hM3UKO-MaTeMaTHYECKUX HAYK H
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-5 CniocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMAJIBHBIE, ITHUYECKHE,
KOH()ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

OIIK-5.3 Crpemurcs K TOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanreM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIaJAHBIX TPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

[Homyuuts onbIT pabOTH HA 00OPYAOBaHWHU BCeX 0Aa30BBIX J1a0OpaTopuil Kadeapsl, MOHITh OCHOBHEIC

HaIpaBIE€HUs MCCIIEJOBaHUI Hay4HBIX
JIUTEPATYPOU, OBIAJIETh TEPMUHOJIOTHEH.
YMETB:

rpymnn Jadoparopuii. Haywwurcs paborare ¢ HaydHOU

Hckare akTyasllbHYH [UIs HCCIENOBaHMS HayuyHYIO JIMTEparypy. Biazner IIMpPOKUM CHEKTPOM
HU3KOTEMIIEPAaTypHBIX METOAMK, HCIIOJIb3YEMbIX B Hay4HBIX JIAOOPAaTOPHsIX, BKIJIIOYAs YHCICHHBIE,
KpUOTI'€HHbIE, MATHUTHBIE U ONITUYECKUE UCCIIEIOBAHUS.

BJIaJIETh:
- HaBbIKaMH palOTHI C JIUTEPATypOH;

- MCTOJHLI MMOJTYYCHHA KPUOT'CHHBIX TCMIICPATYDP,
- HHU3KOTCMIICPATYPHBIC METOAbl UCCIICAOBAHUS;
- HaBbIKaMU TCOPCTUUYCCKOI'O aHaJin3a pCaJIbHbIX 3a/1a4;

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Beenenue B Gpu3NKy HU3KHX TEMIIEPATYP 2 2 8
) Mertons _ momyenus KPHOTEHHBIX ) 5 ]
AKHUIKOCTEN U UX TPAHCIIOPTUPOBKU
3 IlpyuHuunel u  MeToAbl  IONYy4EHUs ) ) ]
Temrieparyp Huxke 1 K
Ceepxtekydectb. (OCHOBHBIE CBOMCTBa
4 2 2 8
xunkoro 4He u 3He
5 W3mepeHne HM3KUX U CBEPXHU3KHX 3 3 12
TeMIepaTyp
CBepXIpoBOIMMOCTh
6 (HU3KOTEMITEpaTypHAS u 4 4 16
BBICOKOTEMIIEpaTypHasi), METOJIBI
UCCIICA0BaHUS
Nroro gacos 15 15 60




[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. BBengenue B GU3UKy HUZKHX TEMIIEPATYP

Onpenenenne Temreparypsl M Kiaccuukauus obnacteid TemmeparypHod mkansl. [loHsTus
SHTPOIMHU U SHTANBIUU. TpeThe Hauaio TePMOAUHAMUKY U HEAOCTHKUMOCTD Temmneparypsl 0 K.

2. Meto/ibl OIYy4YEeHUs] KPUOT€HHBIX KUAKOCTEH U X TPAHCIIOPTUPOBKU

JHpoccenupoBanue, neranaepusie nukibl Kiona, I'etinanara, Crupnuara, TypOonetanaep Kanuipr.
[IpotuBoTOK W TemooOMeH. BakyymHasi, MOpOIIKOBas, MHOTOCIIOWHAs JKPaHO-BaKyyMHas
termomsonsaus. Cocynsl [[proapa u kpuocratsl. OTkauka nmapos 4He.

3. IlpuHIMIBI ¥ METOABI NOMY4YEHUS TemnepaTyp Huxke 1 K

Ortxkauka napoB 3He, kpuocrarsl pactBopenusi 4He-3He, anuabatnueckoe pasMarHn4uBaHue COJEi,
s dext [Tomepanuyka.

4. Cepxtekyuectb. OcHOBHBIE CBOMCTBa kuakoro 4He u 3He

HByxkunkoctHas monenb Jlammay. Kpurtudeckne ckopoctu. Oddexr  orTanMpoBaHuUs
CBEPXTEKYYero Telusl 1 0COOCHHOCTHU padoT BOIM3H JIIMO/1a-TOUKH.

5. 3MepeHune HU3KHX U CBEPXHU3KUX TEMIIEPATYP

I"a30BbIH, PE3UCTUBHBINA, TEPMONAPHBIA TEPMOMETPBI. TEpPMOMETPHI MarHUTHON BOCHPUUMYHUBOCTH,
CKBU/I-TepmomeTpusi.

6. CBepXIIpOBOANMOCTH (HU3KOTEMIIEpaTypHasi U BEICOKOTEMIIEPATypHasi), METO/bI HCCIIeIOBAHHS

HccnenoBanue CBEPXIIPOBOAAIINX TIEPEXOAOB B PE3UCTHUBHBLIX, MAIHUTHBIX, KaJOPUMCTPUYCCKUX
HU3MCPCHUAX. KpI/ITepI/II/I OIpCACIICHUA TC, MPUYUHBI YHIUPCHUS CBCPXIIPOBOAAIINNX IEPEXOAO0B.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOXMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)



Ha xadenpe OyayT opraHn3oBaHbI MPAKTUYECKUE Ta00paTOpHbIE paboThl OTPAXKAIOIIUE OCHOBHEIC
HaIpaBJICHUS MCCIEeIOBAaHUN B 00JIaCTH HU3KUX TeMIeparyp: 1) Hu3koTremreparypHasi TEpMOMETPHS ,
(myxen kpuocrat 4He, TemneparypHblit KOHTpoJuiep, pe3uctop 100 Om, KpeMHHUEBBIN AUOT; 2)
HCCIICAOBAHUE CBEPXIPOBOISIIIETO Mepexoaa (HykHbl kpuocTtar 4He ¢ oTkauko#, rieHka HHoOus,
IUIeHKa auOopua Maraus, oopaszen; Y BaCuO -kepaMuku, TeMIriepaTypHbIi KOHTPOJUIEP, UCTOYHHK
TOKa 1 MUKPOBOJLTMETD). [1o Mepe moBbILIeHNs YPOBHSI CTYIEHTOB OT CEMECTpa K CEMECTpY
CIIOKHOCTb MCCJIEZIOBATEIbCKUX 3314 Oy/IeT pacTH.

Heo0xonumMoe o6opynoBaHue /ISt JICKIHNA U MPAKTHUECKUX 3aHIATHN: KOMIBIOTED U MYJIBTUMETHITHOE
o0opynoBaHue (MPOEKTOp, 3ByKoBas cucrema). JlaboparopHble YCTAaHOBKH C MOCTABICHHBIMU Ha HUX
y4eOHBIMHU SKCIIEPUMEHTAMH 110 HU3KOTEMIIEpaTypHOil TEPMOMETPHH U UCCIIEIOBAHHIO
CBEPXITPOBOASAIINX MEPEXOJIOB.

Heo0xonnmoe nporpammuoe obecnedenue: oducHeiii naket Microsof PowerPoint nist pedeparto u
npe3eHTanui, nporpamma Origin (IpH HATHMYUHA TEXHUIECKOW BO3MOKHOCTH).
ObecrieueHue caMOCTOATENBHON paboThl — AocTyll B MIHTEpHET, 6236l JaHHBIX 10 HAYYHOH NEepHOIUKE.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Ilpunnuns! 1 Metoas! noyueHus temneparyp Hwke 1K [Texcet]/O. B. Jloynacmaa , -M., Mup, 1977
2. UckyccerBo kpuorennku. HuzkoremneparypHasi TEXHUKa B (PU3NYECKOM IKCIIEPUMEHTE,
MPOMBITIIEHHBIX U a3POKOCMHYECKUX MpuioxkeHusx [Tekct] : [yue0. mocobue mis By3oB] / I
Benrypa, JI. Puserapu ; nep. ¢ anmi. nox pexn. JI. I1. Mexosa-JlernnHa .— J{onronpyaHsli :
Hurtemnext, 2011 .— 336 c.
1. Frank Pobell, Matter and Methods at Low Temperatures, Berlin: Springer-Verlag, 2007
2. MankoB M.IL. u np., CripaBouHUK 1O (PUBUKO-TEXHUUECKUM OCHOBaM KPUOTEHHKH, M.:
OHeproarommsaar, 1985. - 432 ¢

JononaurtensHas IuTEparypa
1. Po3zanos, JI. H. BakyymHas TexHuka: yd4eOHUK JAJIs1 By30B 110 cTiel. "JIeKTPOHHOE
mammHoctpoenue/JI.H. Po3anos.- Uzn. 3-e, mepepad. u pom.-M.: Beicias mkomna,2007.-391 c.
2. I'K.Yaiit. OxcniepuMeHTanbHas TEXHUKA B PU3MKE HU3KUX Temreparyp. M.:13a-Bo ¢pusuko-mar.
Jluteparypsr, 1961.
3. I, lloxapos A. M., TuxonoB B. B. Kpuorennas snexTpoHnka B MOPCKOM paanoo0opynoBanuun.— JI
.. Cymoctpoenue, 1980.—223 c. 122.
4. Kanmna I1.JI. 'Oxcniepument, Teopus, npaktuka' - Mocksa: Hayka, [ maBHas pepakuus
¢uznko-maremarndeckoit mureparypsl, 1981 - ¢.496

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

BEC - http://en.wikipedia.org/wiki/Bose?Einstein _condensate

HTSC - http://en.wikipedia.org/wiki/High-temperature superconductivity
Superconductivity - - http://en.wikipedia.org/wiki/High-temperature superconductivity
Superfluidity - http://en.wikipedia.org/wiki/Superfluidity

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

Microsoft PowerPoint anst pedeparoB u npesenraruii, nporpamma Origin (TIpy HATUYUN TEXHUYECKON
BO3MOXKHOCTH).

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMi IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAACTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.



B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT HOJDKCH 3HATb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], NPEAHA3HAUYECHHBIX [T
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydaeMOro mMarepualna, a He MEXaHHYeCcKOro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUN W3YYEHHUS OTIENBHBIX TEM, BOMIPOCOB, CIEMyeT OO0pamarbcs 3a KOHCYIhTAllUSIMU
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kadeapa QyHIaMEeHTAIbHONW U PUKIaTHONW QU3UKA MUKPO- U HAHOCTPYKTYP
Kypc: 1

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

Pa3padorunk: A.C. Cupnopenko, a-p $huz.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocoGeH opraHu30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHbl, BEIpadaTeIBas KOMaHIHYIO
CTpATeruIo JUIs JOCTHKECHUS ITOCTABICHHOMN
3a1auu

VYK-3.2 ~ VuureiBaeT B  CBOEM  CONMAIbHON U
poeCCHOHAIBHON AEATEIBHOCTH MHTEPECH], 0COOCHHOCTH
MOBE/ICHUSI W MHEHHs (BKJIIOYas KPUTHYECKHUE) JIofIeH, ¢
KOTOPBIMH ~ PabOTaeT/B3aMMOACHCTBYET, B TOM YHCIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JEHCTBUM

YK-4 Crioco6eH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHIECKOT0 M PO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM IS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3IMUHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

OIIK-1 Bnaneet cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacT (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2 Nmeet nipeacraBicHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMH YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnoco6en BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-4 Crioco0eH ycIieniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (puKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyuusl

OIIK-5.3 CrpeMurcsi K TMOJYyYECHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL «®Pu3nKa U TeXHUKA HI3KUX TEMIICpATypP» 06y‘{aIOH_II/II\/’IC$I JOJIDKCH:

3HAThb:




[Homyuuts onbIT pabOTHL HA 00OPYAOBaHWHU BCeX 0Aa30BBIX J1a0OpaTopuil Kadeapsl, MOHITh OCHOBHEIC
HATpaBJICHUSI HMCCIIEJOBaHUN HaAy4HBIX Trpynm Jaboparopuii. Hayuutcst paboraTh ¢ Hay4HOI
JIUTEPATYPOI, OBJIAJIETh TEPMUHOJIOTHEH.

yMeThb:
Hckarh akTyasllbHYHO [Uls HCCIENOBaHMSA HayuyHYIO JIMTEparypy. BiazneTs MIMpPOKUM CHEKTPOM
HU3KOTEMIIEPaTypHBIX METOAMK, HCIIOJIb3YEMbIX B HAay4HBIX JIAOOPAaTOPHsIX, BKIJIIOYAs YHCICHHBIE,
KpUOTI'€HHbIE, MATHUTHBIE U ONITUYECKUE UCCIIEIOBAHMS.

BJIaJeTh:
- HaBBIKaMH palOTHI C JIUTEPATypOH;
- METOJBI OJyYEHNsI KPUOTEHHBIX TEMIIEPATYP;
- HM3KOTEMIIEpaTypHbIE METOIbI UCCIIEIOBAHNUS;
- HaBBIKAMH TEOPETHUYECKOTO aHAIIN3a PEANIbHBIX 3a/1a4;

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B npomecce o0yuyeHus cryneHTaMm OyneT MpPEAOKEHO H3YYUTh HECKOJIBKO, OTHOCSIIUXCS K
MPAKTUYECKUM 3aHATHAM TyOIMKALMi, IO KOTOPBIM UMM TOTOBSATCS AOKIanbl U pedeparsl. [locne yero
CTYJEHTaMU IIPOBOASATCS COOTBETCTBYIOLINE UCCIICAOBAHMSL.

1. CBepXIpoBOJAIINI KBAHTOBBI HHTEPHEPOMETD;

2. Kunetnueckast HHIyKTUBHOCTh CBEPXITPOBOIHUKA;

3. bazoBhIil AIEMEHT KBAaHTOBOM AIIEKTPOHUKH - KOHTAKT J)ko3edcona;
4.CBepXIpOBOAHUKOBBII CIIMHOBBII BEHTHITb.

JlokJiazipl Ha ceMMHape 10 [IPEUIOKEHHBIM IIPENoJaBaTesieM CTaThsIM 110 HanpasieHuo COBpeMEHHbIE
po6aeMbl PU3UKK HU3KUX TEMIIEPaTyp

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

Kaxxapiii cTyneHT JOMKEH BBITOJIHUTD 2 IO0KIaJa B CEMECTP MPOAOIKUTENHHOCThIO 10-15 MUHYT.

BemonanTs 2 HccienoBaTebCKue MPaKTHYeCKHe 3a/1add B CEMECTP B COOTBETCTBUHM C HM3YUCHHOM
JIUTEPaTypou.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. Kak u3Meputs TEMIIepaTypy ra30BbIM TEPMOMETPOM?

2. Kak mpaBuibHO U3MEPUTH TEMIIEpaTypy TepMOnapoi?

3.Kak MOXHO U3MEpUTH TEMIIEPATypy ¢ MOMOILBIO pe3ucTopa?

4.Yro takoe a¢dext [lomepanuyka?

5.0CHOBHBIE CITOCOOBI OKMKEHHS T'a30B.

6. Uto Takoe cBepxTeKyuecTh lenus-4 M Kak OHa MOXET IPOSBUTHCS B HU3KOTEMIIEPAaTyPHOM
JKCIIepUMeHTe?

7. llpaBuna Ge3omacHOl pabOTHl ¢ KPUOTCHHBIMH XKHJIKOCTIMHU

8. KakoBbI MpUUKHBI YITUPEHHUSI CBEPXIIPOBOASIINX IEPEXOI0B?

9. Yro Takoe KpuTHMUeckue (UIyKTyalliM IapaMeTpa HOpsaka M KaK OHM MOTYT MpOSBISATHCS B
CBEPXIIPOBOSAIIEM Iepexone?

10. Kak mMoxHO monyunTh Temneparypy Hmwke | K? MoxHO M nocTHYb aOCONIOTHOTO HYIIS
TeMIieparypbl?

[IprMepbl KOHTPOJIBHBIX 33JaHUU

1. Bprumcnaute (oneHuTb) umcno [uH30ypra KBasuABYMEPHOTO CBEPXIPOBOIHHKA W3 ILIMPHHBI
nepexoza.

2 .Bpraucnuth (OLICHNUTH) BEIMYMHY aKTHBALMOHHOM 3HEPruM ABIKCHHS BUXPEH U3 TeMIIEpaTypHOH
3aBUCHMOCTH HU3KOTEMIIEpaTypHOH 4aCTH PE3UCTUBHBIX [IEPEXO0B.

3. Bblumciauth (OLEHUTH) BEIMYMHY  IapamMeTpa BUXPEBOH pPELIETKH U3 BEIMYUHBI BTOPOIO
KPUTHYECKOTO MarHUTHOTO TOJISL.



4. BBlYMCIUTH BEIMYHMHY JJIMHBI KOrepeHTHOCTH [mH30ypra-Jlanmay W3 BeNMYMHBI KPUTHYECKOTO
MarHUTHOTO TTOJIS.

5. DBblMUCIUTP BENMYMHY TEMIEpaTypbl CBEPXIPOBOISIIIECTO IEPEeXoAa TOHKOW IUICHKH U3
TeMIIepaTypPHOM 3aBUCUMOCTH (IIyKTyal[HOHHON ITPOBOJMMOCTH.

6. O1leHNTH (Ka4eCTBEHHO) BKJIAJ B YIIMPEHHE CBEPXIPOBOISAILETO IEPEX0a Pa3InIHbIX (PU3NIECKUX
npuunH  (pnakc-dioy, kpurnyeckue duiykryanmu, Quykryanuun AcnamaszoBa-JlapkuHa) W yKazaTb
obnacTu rnepexoza, riae OHU Hanbolee BHIPaKEHBI.
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[IpuMepsbl TEM UCCIENOBaHUM, IPAKTUYECKUX 3a1a4

1. H3meputrpb pe3UCTHBHBIA TEpPexXol] B CBEPXIPOBOJAIIEE COCTOSHME TOHKOM TUIGHKH U
MpoaHaIM3UPOBaTh HOPMY U IIMPUHY NIEPEXO/a.

2. M3roroBUTh HU3KOTEMIEPATYPHBIH TEPMOMETP Ha OCHOBE YTOJBHOIO PE3UCTOPA M OTKAINOPOBATH
ero B auamnasoHe temmeparyp 4,2-100 K.

3. OueHUTh U3MEHEHHUE TeMIIepaTyphl CBEPXIIPOBOASIILEIO M1€PEX0la TOHKON IUIEHKU IPU W3MEHEHUU
uzMepurenbHoro Toka ot 1 1o 1000 mukpoamiiep. OnpeaenuTs ONTUMAIBHBIA W3MEPUTEIbHBIH TOK.

4. OrmpenenuTs BeNIWYMHY TpaJMCHTa TEMIIEPAaTypbl B H3MEPHUTEIBHOM OJOKE IO BEJIHMYMHE
rucrepesuca pe3sUCTUBHBIX IIEPEXOA0B CBEPXIIPOBOAALIECH IIIEHKH.

5. OnpenenuTs BEIWYMHY HOTPEIIHOCTH U3MEPEHUS TeMIIepaTypbl paldodeil BCTaBKH 0 3TaJIOHHOMY
oOpasity (1o Tc cCBUHIIOBO TTPOBOJIOKH).

Bormpocsl o xony T0KIaa0B U IPH JOIYCKE K UCCIE0BaTEIbCKON YCTAHOBKE.

OTBeThI Ha BOMPOCHI 110 CYIIECTBY IPOBEICHHBIX UCCIECIOBAHUM.

Kpurepun oneHuBanus

Onenka ommyHo 10 OGaymoB -  BBICTABISETCS  CTYIEHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MNporpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.



Ouenka oOmIMYHO 8§ 0aulIOB -  BBICTAaBISICTCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE MPU PEIICHUH KOHKPETHBIX 33714, NPaBHIbHOE 00OCHOBAHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BEICTABISIETCS CTYICHTY, €CJIM OH TBEP/O 3HACT MaTepHall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha IPAKTHKE, HO HEIO0CTAaTOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OtmeHka xopomo 6 6ayuIoB - BBICTABISIETCS CTY/ICHTY, €CJIM OH TBEP/O 3HACT MaTepual, FPaMOTHO H, TI0
CYILLECTBY, M3J1araeT e€ro, yMeeT PUMEHSTh MOyUYeHHbIC 3HaHHS Ha MIPAKTHKE, HO JIOIyCKaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAaHHs Ha TMPAKTHKE, HO JIOIYyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ymOBIETBOPUTENbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IpPAaBWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYILCHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO MaTrepuaa, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTENBHO 3 Oajula - BBICTABISETCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHiA, JOIyCKAIOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAep)XaHUsI y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHunpoBaHHBIA 3a4eT MPOBOOUTCS B ycTHOW ¢opme mo Owieram. B kaxmom Ouiere
NPEACTaBICHO JBa TeopeTHueckux Bompoca. Ilpm mposenenum 3auéra  oOydaromiemycs
npenocrasisierca 30 MUHYT Ha 1oArotoBky. Ompoc oOydaromierocsi He JOJDKEH NPEeBBIAaTh OAHOTO
aCTPOHOMMYECKOTO Yaca.



