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 nampasien Ha oOyueHue (M3MYECKHM OCHOBAM MONYyYEHHMS M H3MEPeHHMs HU3KUX TeMIeparyp,
MIPOBEJICHUE UCCIEN0BAHUI MTPU HU3KUX U CBEPXHHU3KHUX TEMIIEpaTypax, MOJydYeHNE 3HAHUI O COBPEMEHHBIX
IKCTIEPUMEHTAIbHBIX METOMKAX UCCIICI0OBAHMUS CBOWCTB TBEPABIX TEJ B YCIOBHUIX MIYOOKOTO OXJIAsKIACHUSL.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Ienbro AUCLUIUIMHBL ABJSIETCSI YCBOGHUE OCHOBHBIX IIOHSTUH, 3aKOHOB U MOJEJICH AaHHOrOo paszesna
(M3MKKN KOHIEHCUPOBAHHOTO COCTOSIHUS, 3HAKOMCTBO € (PU3MYECKUMHU OCHOBAMH SKCIIEPUMEHTAIBHBIX
METO/MK IOJIY4YEHUs] HM3KUX TEMIIEpaTyp M U3MEPEHHUH NpPU HU3KHUX U CBEPXHU3KHUX TEMIEpaTypax,
[TOJIy4E€HHE 3HAHUM O KJTACCUYECKUX M COBPEMEHHBIX HKCIIEPUMEHTANBHBIX PE3YIbTAaTaX UCCICAOBAHNN
CBOMCTB TBEP/BIX TEJI B YCIOBHUAX INTyOOKOTO OXJIaXKACHHS.

3agauu AU CHUILIHHBI

Pa3Butue HAaBbIKOB paGOTBI C

KpHUOTE€HHOMN

anmaparypoi, HM3y4e€HHE  COBPEMEHHOIO

HHU3KOTEMIIEPaTypPHOTO SKCIIEPUMEHTa, (POPMUPOBAHNE HAIIPABIECHHS HAYYHOW JNESTEIbHOCTH CTyAECHTa

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

YK-3 Crnoco6GeH oprann30BbIBaTh H PYKOBOIUTD

paboToii KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTHIO IS JOCTHKECHUS IMOCTABICHHOMN

VK-3.2 YunureiBaeT B cBOCH COIIMaJIbHOH u
poeCCUOHANTBHON JeATENbHOCTH UHTEPECH], 0COOCHHOCTH
TOBEICHUS W MHEHUs (BKJIIOYas KPUTHUYECKHE) JIONCH, C

saauH KOTOPBIMHU pa6OTaeT/BSaI/IMO,Z[eI7ICTByeT, B_TOM umcie
MOCPEACTBOM KOPPEKTUPOBKU CBOUX JICHCTBUI
VK-42 Bnageer HaBBEIKAMHU, HCOOXOOUMBIMH IS
YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE HallMCaHUsA, NUCBMEHHOIO IIEPEBONA U PENAKTHUPOBAHHUS

KOMMYHHKATHBHbBIC TEXHOJIOTHH, B TOM YHCJIC
HA UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMHUYECKOTO U MPO(EeCCHOHATLHOTO
B3aUMOJCUCTBUS

pa3MYHBIX aKaJIeMHUYECKUX TEKCToB (pedepartoB, scce,
0030poB, cTarei u T.1.)

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKd ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

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

rrATY rATTaa ATTATTTTAa Tr vramT Trerr v AR Tra AT

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




HPMCHNAA SHAdV M1 HABbIKY B UUJlav 1
(U3MKO-MaTeMaTHIECKUX HayK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX

TEXHOJIOTUH

pE3YIbTaTOB
OIIK-5 CriocoOeH 1 roToB K MOBBILICHUIO OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U |BOCIIPUHUMAsI COITAJIbHBIC, STHUYECKHE,
PYKOBOJICTBY KOJUIEKTHBOM B c(hepe cBOei KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHIUS
PO eCCHOHANBHOM AESTETbHOCTH, TONEPAHTHO |OITK-5.3 CrpemMuTcss K TIOJIy4EHHIO HOBBIX 3HAHU,
BOCIIpUHUMAA COUUAJIBHBIC, STHUYCCKHUC, HpO(’peCCI/IOHaJIBHOMy U JINYHOCTHOMY POCTY

KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE Pa3Indus

[1K-3 Cnoco6en npodeccuonansio paborars ¢ ([1K-3.1  Ilonumaer npuHIMIBL pabOTHl  HMCIOJIL3YEMOTO
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM 00opynoBaHUS (crierMan3upOBaHHBIX MaKETOB
o0opynoBarueM (puboOpaMu M YCTAaHOBKaMHu, —|IPHMKJIAIHBIX TIPOrPaMM )

CICIMATM3UPOBAHHBIMHA TTaKeTaMu MPUKIAAHbIX |[[K-3.3 CnocoOeH OIeHHWBaTh TOYHOCTh IMOJyYEHHBIX
IporpaMm) B H30pPaHHOM NPEIMETHON 00JaCTH  [9KCIIEPUMEHTANBHBIX (UMCIIEHHBIX) PE3Y/ILTATOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:
[Tomyunts onbIT paboOTHl HA 00OPYIOBaHMU Bcex 0a30BbIX JabopaTopuil Kadeapsl, IOHATH OCHOBHBIC
HATpaBJICHUSI HCCIIEJOBaHUN HaAy4HBIX Trpynm Jsaboparopuii. Hayuutcst paborarh ¢ Hay4HOI
JIUTEPATYPOU, OBIAJIETh TEPMUHOJIOTHEH.

YMETB:
Hckare akTyalbHyH JUIsl HCCIENOBaHMs HAayudHYIO JMTeparypy. Biagers MIHMPOKUM CIIEKTPOM
HU3KOTEMIIEPaTypHBIX METOAMK, HCIOJNB3YEMbIX B HAay4HBIX J1a0OpaTropusiX, BKIIOYas YHCICHHBIC,
KpUOTI'€HHbIE, MATHUTHBIE U ONITUYECKUE UCCIIEIOBAHUS.

BJIaJIETh:

- HaBbIKaMH palOTHI C JIUTEPATypOH;

- METOJBI OJyYEHUsI KpPUOTEHHBIX TEMIIEPATYD;

- HM3KOTEMIIEpaTypHbIE METObI UCCIICIOBAHNUS;

- HaBBIKAMH TEOPETHUYECKOIO aHaJIN3a pealbHbIX 3a7ad;

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 _ momyerus KPUOTCHHBIX ) 5 ]
AKHUIKOCTEN U UX TPAHCIIOPTUPOBKU
3 IlpyuHuunel u  MeToAbl  IONYy4EHUs ) ) ]
Temrieparyp Huxke 1 K
Ceepxtekydyectb. (OCHOBHBIE CBOWCTBa
4 2 2 8
xunkoro 4He u 3He
5 W3mepeHne HU3KUX U CBEPXHMU3KUX 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

Omnpenenenne Temmeparypsl M Kiaccupukauus oOnactedl TemneparypHoil mikaiael. [loHsTus
SHTPOIMHU U SHTANBIUU. TpeThe Hauaio TePMOAUHAMUKY U HEAOCTHKUMOCTD Temmneparypsl 0 K.

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

HpoccenupoBanue, neranaepusie nukisl Kinona, I'eitnanara, Crupnunra, typoonerannep Kanuipr.
[MpotuBoTOK W TemnooOMeH. BaxkyymHas, TOpOIIKOBas, MHOTOCIOWHAS 3KpaHO-BaKyyMHast
teronzossinus. Cocynsl Aproapa u kpuoctatsl. OTkauka napos 4He.

3. IlpuHIMIBI ¥ METOABI NOMY4YEHUS TemnepaTyp Huxke 1 K

Ortxauka napoB 3He, kpuocrarsl pactBopenusi 4He-3He, annabarnueckoe pasMarHUYMBaHHUE COJICH,
s dext [Tomepanuyka.

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

HByxkunkoctHas wonenb Jlanmay. Kputndeckue crkopoctd. OddexT GHOHTaHUPOBAHUS
CBEPXTEKYYero Telusl 1 0COOCHHOCTHU padoT BOIM3H JIIMO/1a-TOUKH.

5. 3MepeHune HU3KHX U CBEPXHU3KUX TEMIIEPATYP

I'a30BbIH, PE3UCTUBHBIN, TEPMOIIAPHBIA TEPMOMETPHI. TepMOMETPBI MarHUTHON BOCIPHHMYUBOCTH,
CKBU/I-TepmomeTpusi.

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

HccnenoBanue CBCPXIIPOBOAAIIUX TIEPEXOAOB B PE3UCTUBHBIX, MArHUTHBIX, KaJOPUMETPHUUICCKUX
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, M3y4arollUi IOUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOILMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.



B pe3ynbpTare U3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HAThb OCHOBHBLIC ONPCEACICHHUSA W IOHATH,
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 yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYNHEHUW W3Y4YEHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiarhCsi 3a KOHCYJIbTAIHSIMHU
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad 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
kBaTuuKkanus: 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 ~ VuurpiBaeT B  CBO€H  CcOUMAIbHOW U
po(eCcCHOHANBHOMN AEATENbHOCTH HHTEPECH], 0COOEHHOCTH
MOBEICHUSI U MHEHUs (BKIIIOYas KPUTHYECKHE) JIIOIeH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOACHUCTBYET, B TOM YHUCIIE
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 Bnageer HaBbIKaMH, HEOOXOOWMBIMHU IS
HATKMCAHUSA, MUCHMECHHOIO TMEPeBOAa M PEAAKTUPOBAHUS
pa3IMUYHBIX aKaJeMHUYECKUX TeKCToB (pedeparoB, i3cce,
0030poB, cTaTei u T.1.)

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
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 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 00JacT (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.3 [TonnMaeT MeXANCIUILIMHAPHBIC CBSI3U B OOJIACTH
MareMaTHuK W (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
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 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBarTh 3ajiady, MJIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
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 CrnocobeH mNpuMeHSTh 3HaHUS B 00JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
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 COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyuusl

OIIK-5.3 CrpeMurcss K TOIXYYECHUIO HOBBIX 3HAHHM,

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 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

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

3HAThb:




[Tonmyunts onbIT pabOTH HAa 00OPYIOBaHMU Bcex 0a30BbIX JabopaTopuil Kadeapsl, IOHATH OCHOBHBIC
HATpaBJICHUSI HMCCIIEJOBaHUN HaAy4HBIX Trpynm Jaboparopuii. Hayuutcst paboraTh ¢ Hay4HOI
JIUTEPATYPOI, OBJIAJIETh TEPMUHOJIOTHEH.

yMeThb:
Hckare akTyalbHyH JUIsl HCCIENOBaHMs HAayudHYIO JMTeparypy. Biagers MIHMPOKUM CIEKTPOM
HU3KOTEMIIEPAaTypHBIX METOAMK, HCIOJNB3YeMbIX B HAay4HBIX J1a0OpaTropusiX, BKIIOYas YHCICHHBIE,
KpUOTI'€HHbIE, MATHUTHBIE U ONITUYECKUE UCCIIEIOBAHMS.

BJIaJeTh:

- HaBBIKaMH palOTHI C JIUTEPATypOH;

- METOJBI OJyYEHNsI KPUOTEHHBIX TEMIIEPATYP;

- HM3KOTEMIIEpaTypHbIE METOIbI UCCIIEIOBAHNUS;

- HaBBIKAMH TEOPETHUYECKOIO aHaJIN3a pealbHbIX 3a7ad;

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

B mnpomecce o0yueHus cTyaeHTaM OyAeT MPEUIOKEHO H3YyYUTh HECKOJIbKO, OTHOCALIMXCA K
MPAKTUYECKUM 3aHATHAM ITyOJIMKALM, 110 KOTOPBIM UMU TOTOBATCS AOKIaAbl U pedeparsl. [locie gero
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 CeMHMHApe 10 NPeUI0KEHHBIM IIPENoJaBaTeieM CTaThsM 110 HanpaieHno 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.

BreImonHATE 2 WccnenoBaTelibckue MPaKTUYeCKUe 3a7add B CEMECTP B COOTBETCTBHM C HM3Yy4EHHOU
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 cBepxTeKydecTh lenus-4 M Kak OHa MOXKET MPOSBUTHCS B HHU3KOTEMIIEPATYPHOM
JKCIIepUMeHTe?

7. llpaBuna Ge3omacHOl pabOTHl ¢ KPUOTCHHBIMH XKHJIKOCTIMHU

8. KakoBbI MpUUKHBI YITUPEHHUSI CBEPXIIPOBOASIINX IEPEXOI0B?

9. Yro Takoe KpHUTHYECKHE (NIYKTyallMM IMapaMeTpa MOpsIka M KaKk OHM MOTYT IpPOSIBISATHCSA B
CBEPXIIPOBOSAIIEM Iepexone?

10. Kak moxHO momyuuth Temmeparypy Hmwxke 1 K? MoxHO M IOCTHYB aOCOIIOTHOTO HYIA
TeMIieparypbl?

[IprMepbl KOHTPOJIBHBIX 33JaHUU

1. Bprumcnute (oneHnTh) umciao ['MH30ypra KBasHIBYMEPHOTO CBEPXIPOBOJHHMKA U3 HIMPHUHBI
nepexoza.

2 .BpaucnuTh (OLEHNUTH) BEIWYMHY AKTUBALIMOHHON DHEPTUU JBMXKEHUSI BUXpEH U3 TeMIepaTypHOi
3aBUCHMOCTH HU3KOTEMIIEpaTypHOH 4aCTH PE3UCTUBHBIX [IEPEXO0B.

3. Bpmumcaute (OLEHWTH) BEIMYMHY — [apaMeTpa BHUXPEBOH pEIIETKH M3 BEIUYUHBI BTOPOTO
KPUTHYECKOTO MarHUTHOTO TOJISL.



4. BBIYMCIUTH BENMYHMHY JUIMHBI KOrepeHTHOCTH ['mH30ypra-JlaHnay W3 BETMYMHBI KPUTHYECKOTO
MarHUTHOTO TTOJIS.

5. DBbluMCINTH BeNWYMHY TEMIEparypbl CBEPXIPOBOILETO ITepexoJa TOHKOM IUIGHKH W3
TeMIIepaTypPHOM 3aBUCUMOCTH (IIyKTyal[HOHHON ITPOBOJMMOCTH.

6. OneHNTH (Ka4eCTBEHHO) BKJIAJ B YIIMPEHUE CBEPXIPOBOJISILETO IEPEX0/ia Pa3IMIHbIX (PU3NIECKUX
npuunH  (pnakc-dioy, kpurnyeckue uiykTyarmu, Quykryanuun AcnamaszoBa-JIapkuHa) W yKazaTh
obnacTu rnepexoza, riae OHU Hanbolee BHIPaKEHBI.
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[IpuMepsbl TEM UCCIENOBaHUM, IPAKTUYECKUX 3a1a4

1. V3meputrpb pe3UCTHBHBIA TEpPexXo]] B CBEPXIPOBOAIIEE COCTOSHHE TOHKOM IUIGHKH U
MpoaHaIM3UPOBaTh HOPMY U IIMPUHY NIEPEXO/a.

2. VI3rotoBUTh HHU3KOTEMIIEPATYPHBII TEPMOMETP HAa OCHOBE YroJbHOIO PE3UCTOpa M OTKaIuOpOBaTh
ero B auamnasoHe temmeparyp 4,2-100 K.

3. OueHUTh U3MEHEHHUE TeMIIepaTypbl CBEPXIIPOBOSILEIO IIEPEX0a TOHKOW IIEHKH IIPU U3MEHEHUU
uzMepurenbHoro Toka ot 1 1o 1000 mukpoamiiep. OnpeaenuTs ONTUMAIBHBIA W3MEPUTEIbHBIH TOK.

4. OmpenenuTs BeIMYUHY TPaHCHTa TEMIEParypbl B H3MEPUTENLHOM OJIOKE 10 BEIWYHHE
rucrepesuca pe3sUCTUBHBIX IIEPEXOA0B CBEPXIIPOBOAALIECH IIIEHKH.

5. OmnpenenuTs BEIMYMHY HMOTPEIIHOCTH M3MEPEHUs TeMIeparypbl pabouyeil BCTaBKH IO 3TAJIOHHOMY
oOpasity (1o Tc cCBUHIIOBO TTPOBOJIOKH).

Bormpocsl o xony T0KIaa0B U IPH JOIYCKE K UCCIE0BaTEIbCKON YCTAHOBKE.

OTBeThI Ha BOMPOCHI 110 CYIIECTBY IPOBEICHHBIX UCCIECIOBAHUM.

Kputepun onennBanus

Onenka ommyHO 10 OamioB - BBICTaBISCTCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIIMHBL, TPOSBIISIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.

Onenka omM4YHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.



Ouenka omM4HO 8§ Oa/uIOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OtmeHka Xopomo 6 6aJuIoB - BBICTABIISICTCS CTYACHTY, €CJIH OH TBEPAO 3HAET MaTepHa, IPaMOTHO H, 110
CYILECTBY, M3JIaraeT ero, yMeeT NPUMEHSITh HOJly4eHHbIC 3HAHUS Ha MIPAKTHKE, HO OIYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO 1 0ayl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

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

HuddepeHpoBaHHBIA 3aueT NPOBOAUTCS B YCTHOH ¢opme mo Oumneram. B kaxmom Ouiere
NPEACTaBICHO JBa TeopeTHdeckux Bompoca. [lpu mpoBemeHun 3au€ra  oOydaromemycs
npenocrasisierca 30 MUHYT Ha 1oArotoBky. Ompoc oOydaromierocsi He JOJDKEH NPEeBBIAaTh OAHOTO
aCTPOHOMMYECKOTO Yaca.



