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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: TepMOI[I/IHaMI/IKa KOHACHCHUPOBAHHOTO COCTOSAHUA
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa QU3NKU BHICOKOTEMIIEPATYPHBIX TIPOIIECCOB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocrasuin: N.B. JlomoHOCOB, a-p (uz.-mar. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpsl GU3UKU BBICOKOTEMITEpaTYpHBIX IporeccoB 29.05.2020



AHHOTANMA

Kypc "TepmonuHamMuka KOHIECHCHPOBAaHHOTO COCTOSHUSA" MPELyCMaTPUBAET U3YUCHUE IKCIIEPUMEHTAIbHBIX U
TEOPETHUUECKUX METOAOB MCCIENOBAHUN TEPMOIMHAMHUYECKUX CBOMCTB KOHIEHCHPOBAaHHOI'O BELIECTBA IPU
BBICOKMX JaBJIICHHUAX M TEMIIEPATypax, MOJy3MIIMPUYECKUX METOJOB pacueTa W MPUMEHEHHIO MOITYYEHHBIX
3HAHUM Ha IIPaKTHKE.

3amaun Kypca:
* M3y4YCHME SKCIEPHUMEHTAIbHBIX METOAOB MCCIICIOBAHUS ITPU BBICOKUX JABICHUAX U TEMIIEpaTypax,

° O3HAKOMJICHHUE C TICPBOINPUHLOUIIHBIMHU MCETOAAMH  pacde€Ta TEPMOAMHAMHUYCCKUX CBOMCTB
KOHACHCUPOBAHHOTO BCUICCTBA,

*  M3yYCHHUE MAaTEMaTHYECKHX M (U3NUYECKUX TPEeOOBAaHMU K ypaBHEHHSIM COCTOSHHS JUISI MPAKTHYECKUX
pacueToB, U3yUEHUE IPUHLIMUIIOB IOCTPOSHUS IIOJYIMIMPUIECKUX YPaBHEHUN COCTOSHUS;

° (I)OpMI/IpOBaHI/Ie Y MaruCTpaHTOB CIIOCOOHOCTH ONCpUPOBATH IIOJTYYCHHBIMU 3HAHUAMU 1 OLICHOK
TEPMOJUHAMUNYICCKUX CBOMCTB BCHICCTBA, CTAaBUTH 3aJa4U U YMCTb IUNIAaHUPOBATH UCCJICAOBAHUS IIPHU BBICOKUX
HAAaBJICHUAX U TCMIICpATypax.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:
(hyHIIaMeHTaIbHbIC TTOHSTHS, 3AaKOHBI, TEOPUHU KIIACCUYECKON M COBPEMEHHON (DU3UKU;
TOPSIJIKA YUCJICHHBIX BEJTUYHH, XapaKTEePHBIE TS PA3IMYHBIX Pa3IeIoB (PU3UKH;
COBPEMEHHBIE TIPOOIeMbI (DU3UKH, XUMUU, MATEMAaTHKU;
OCHOBBI (DM3UKH TBEPAOTO TeEla, YKUIKOTO COCTOSHHS, IIIa3Mbl, YIAPHBIX BOJTH B KOHJECHCHPOBAHHBIX
cpenax;
IKCIIEPUMEHTAIILHBIE METOJIbI HCCIICAOBAHUA TEPMOJUHAMHYECKUX CBOMCTB BEHIECTB NPH BBICOKUX
JABJICHUSIX U TEMIIEpaTypax;

TEOPETHUECKUE METOIBI pacueTa TEPMOAWHAMUYECKHX CBOWMCTB BELIECTB NMPU BBICOKHX IABICHHUSAX U
TeMIIepaTypax;

NpakTUYeCKUe TPeOOBaHMS K YPABHEHHUSM COCTOSIHUS W TPUHIUIBI TTOCTPOCHUS TOTYIMITUPHUUECKUX
MOJICNIe YpaBHEHUM COCTOSTHUSA.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CJICAYIOLIUX pa3aciiax:

. MeTon ynapHoOro cxaTus

. Mertoas! pacuera TBepaoi (asbl

. Mogenu KHUIKOTO COCTOSHHUSA

. Monenu mia3sMel

. OcHOBHBIE TOHATHUS (PU3UKU BBICOKUX AABICHHUMA
. PeanpHble ypaBHEHHSI COCTOSHHUSA B IPaKTUKE

. ConocraBieHne TeOpeTHIECKUX METOI0B

0 NN N bW~

. Conocrasienue 3KCIepruMEHTAIbHBIX METOIOB.

9. Crarnyeckue METOABI HCCIEIOBaHUI.

10. TabnuyHbIE YpaBHEHUSI COCTOSHUS

11. TeopeTHuecKue METONIBI pacyeTa CBOMCTB TBEPJAOTO TENA

12. Y4er a¢dexToB aHrapMOHH3Ma TEIIOBBIX KOJIEOAaHUI aTOM U 3JIEKTPOHOB MPOBOAUMOCTH
13. DnexTprudecKuil B3pbIB MPOBOIHUKOB.

1. leau u 3apa4u

eap AUCUMNIMHBI



- M3y4YEHHUE JKCIIEPUMEHTAIBbHBIX U TEOPETHUUYECKUX METOAOB HCCIEIOBAHUM TEPMOIMHAMHUYECKHX
CBOWCTB  KOHJICHCUPOBAaHHOIO  BELIECTBA IIPM  BBICOKMX  JaBJICHMSIX U  TEMIEpaTypax,
MTOJIy3MIIMPUIECKHUX METOIOB pacyeTa U MPUMEHEHHIO TIOJYYEHHBIX 3HAHUI Ha MPaKTHKE.

33]13‘[1/[ JAUCHUIIINHBI

¢ HU3YYCHHUC DKCIICPUMCHTAJIBbHBIX MCTOAOB UCCICAOBAHUA ITPHU BHICOKUX JAaBJICHUAX U TCMIICpATypax,

° O3HAKOMJICHHUC C TIICPBOIIPUHIUIIHBIMA MCTOAAMU pacCUCTa TCPMOAUHAMHNYCCKUX CBOICTB

KOHACHCUPOBAHHOT'O BEIICCTBA,

. U3yuyeHHE MareMaTH4ecKuX M (U3NYECKUX TpPeOOBaHMM K YpaBHEHHUSAM COCTOSHUS Ui
[IPAKTUYECKUX pacyeTOB, M3YYEHHE IPUHLUIIOB IIOCTPOCHMUS IONyIMIUPUYECKUX YpaBHEHUH

COCTOSIHHS;

* (opmupoBaHHE Y MarUCTPAHTOB CIIOCOOHOCTH ONEPHPOBAThH MOTYYCHHBIMU 3HAHUAMH IS OLICHOK
TEPMOAMHAMHYECKUX CBOMCTB BELIECTBA, CTABUTH 3aJaud M YMETh IUIAHWPOBATH MCCIEAOBAaHUS NpPHU

BBICOKHMX HaBJICHUAX U TEMIIEpATypax.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTUHBI HAITPABIEHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl HCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

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

3HAThb:

(byHIaMeHTaJIbHbIC TIOHATHS, 3aKOHBI, TECOPUH KIIACCHYECKOH U COBPEMEHHOM (DU3UKH;
MOPSIIKK YUCIICHHBIX BEJIMYHH, XapaKTePHbIC IS Pa3JINYHBIX Pa3IesioB (PU3UKH;
COBpEMEHHBIE MPOOIIEMbl (GU3UKH, XUMHUH, MATEMATHKH;
OCHOBBI (DM3HKH TBEPAOTO TeNla, JKUJIKOTO COCTOSIHUS, IUIa3Mbl, YyAAapHBIX BOJH B

KOH/ICHCHPOBaHHBIX Cpe/ax;

OKCIICPUMCHTAJIbHBIC MCTO/AbI I/ICCJ'IG,I[OBaHI/Iﬁ TCPMOANHAMUYCCKUX CBOICTB BCIICCTB IIPU BBICOKUX

JaBJICHUSX U TEMIIEPaTypax;

TCOPCTUICCKUC MCTOAbBI pacu€Ta TCPMOANHAMUYICCKUX CBOICTB BCIUICCTB IPU BBICOKHUX NABJICHUAX

U TeMIIepaTypax;

MPaKTUYECKUEe TpeOOBaHMUS K YPaBHEHHMAM COCTOSHHUSL W MPHUHLUIBL TOCTPOCHHUS
MOIY3MIIUPUYECKUX MOJENEH YPaBHEHUI COCTOSIHHUSL.

YMETb:

a0CcTparupoBarbCs OT HECYLIECTBEHHOTO IIPH MOJCIHUPOBAHNH PEaTbHBIX (PU3NUECKUX CUTYALH;
MOJIb30BAThCSl CBOMMH 3HAHMSIMH JUId  pelIeHUs (PyHIAaMEHTANbHBIX, MPHUKIAAHBIX U

TCXHOJOTUYCCKHX 3aJa4,

ACJIaTh IPaBUJIbHBIC BBIBOABI U3 COIMMOCTABJICHUSA PE3YJIILTATOB TCOPHUU U SKCIICPUMCHTA,
IIPOU3BOAUTDH YHMCIICHHBIC OLICHKHU I10 MOPAAKY BECINYUHBI;
JACJIaTh KQYCCTBCHHBIC BbIBOJBI IIPHU IMICPEXOJAC K MPCACIIbHBIM YCIIOBUAM B U3YyUACMbIX Hp06J'IeMaX;
BUACTHh B TCXHUYCCKHUX 3aJadax (I)I/ISI/I‘ICCKOE COZICPIKAHUC,

OCBaMBaTb HOBBIC MPCIMCTHBLIC O6J'IaCTI/I, TCOPCTUYCCKUC TIIOAXOABI M SKCIICPUMCHTAJIBHBIC

METOIHUKHU,

paborars Ha COBPEMEHHOM, B TOM YHUCJIC M YHUKAJIEHOM IKCIIEPUMEHTATIBHOM 000pyI0BaHHH;
3(p(EeKTUBHO HCMOIB30BaTh HMH(GOPMAIIMOHHBIE TEXHOJIOTUH M KOMIIBIOTEPHYIO TEXHHKY IS
JOCTHKEHUSI HEOOXOUMBIX TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX Pe3yIbTaToB.




BJIAJIETh:

HaBBIKAMU OCBOEHUS OOJBIIOT0 00beMa HHPOPMAITUH;

HaBBIKAMH CAMOCTOSTEIILHON paboThI B TA0OPaTOPHH;

KYJIBTYPO# IOCTAHOBKU M MOJCIMPOBAaHUs (HU3HMYESCKUX 3a/1a4;

HaBBIKAMH TPAMOTHOW OOpabOTKM pe3ylbTaTOB JKCIEPUMEHTOB M COIOCTABICHHS C

TEOPETUYECKUMU M JINTEPATyPHBIMH JTAHHBIMU;

MPaKTHKOW MCCIIEOBaHUS M PELICHUS TEOPETUIECKUX U MPHUKIIAIHBIX 337a4;

HaBBIKaMH BBIIIOJIHCHUSI OLICHOK TEPMOIMHAMHYECKUX CBOMCTB BEIECTBA ITPU BHICOKUX JABJICHUSIX
U TeMIIepaTypax Uil aHaJIu3a IMPOLECCOB B SKCTPEMAIIbHBIX YCIOBHSX.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
No Tema (pazmen) TUCITUTUIHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 MeTton ynapHOro cokatust 4
2 Mertosbl pacuera TBepAOH (a3bl 4 25
3 Mopenu *KUAKOro COCTOSIHUS 3
4 Mopnenu mia3msl 2 25
5 OCHOBHBEC HOHATHA (U3UKU BBICOKHX 1
JaBJICHUH
6 PeanbHble  ypaBHEHUS COCTOSIHUSI B 5
IIPAKTHUKE
7 CornocTaBieHne TEOPETUIECKUX METOIOB 1 5
] ConocraBieHue  3KCHEPUMEHTAIBHBIX 1 15
METO/IOB.
9 Crarnyeckue METOAbI UCCIIeIOBaHUH. 4
10 YpaBHEHUS COCTOSHHUS 1
1 Teoperuueckre METOABI pacueTa CBOMCTB 3 5
TBEPJOTO Teja
VYuer s dekToB aHTapMOHM3Ma
12 TETJIOBBIX KOJIEOAHUH aTOM U 3JICKTPOHOB 2
IIPOBOJUMOCTHU
13 DNEeKTPUYECKHIA B3PBIB IPOBOJHUKOB 2
Hroro yacos 30 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. Meton ynapHOro c:xarus



3akons! ['toronno. MeTonbl TOpMOXKEHUsI U OTpakeHus. [ eHeparops! yaapHbIX BoJIH. CBEpXBBICOKHE
naBieHus, mnpoOiiema stanoHa. M3mepeHusi (a3oBBIX MNEPEXOJOB. YIApHOE CXKaTHE IIOPHUCTOrO
BellecTBa. MeToA U39HTPONMYECKOro paciuupeHus. BoccTaHoBieHHE TEpMOAMHAMHUYECKOIO
MOTEHIMAaJIa 110 JaHHBIM YIaPHOBOJIHOBBIX H3MEPEHH.

2. Metonsl pacuera TBepAoH (asbl

Mopenun Ovinmreiina u Jebas tBepmoro tema. YPC Mu-IproHaiizena, cBsi3p KoddduuueHrta
I'pronaiizeHa ¢ napamerpaMy KpUBOU YIIPYTOro CKaTus.

[Morennmaner bopua-Matiepa, Bbepua-Myphnarana, Mop3e; mpo0iemMa ONUCAaHHS CHIBLHOCKATBIX
coctosiHuil mpu T=0 K.

3. Momenu »KUIKOT0 COCTOSHUS

[onsaTrst MapHOW KOPPESIIMOHHON (QYHKIIUM U CTPYKTypHOTO (hakropa. HTEerpansHbie ypaBHEHHUS
Bopua-I'puna-UBona, Ilepkyca-leBuka, rumepuenHoe NpuOIMKEHHE, pELICHHE YPaBHEHUS
[epkyca-MeBuka ai1st HoTeHIMAIA TBEPIABIX H MATKHX cdep.

4. Mopenu nia3mbl
Meron Tomaca-@epmu.
5. OcHOBHBIC TIOHATHUS PU3UKU BBICOKUX JaBICHHUH

Beenenue. Hayunblit MeTo[ MO3HAHUS — OT 3KCIIEPUMEHTA K TEOPUU U IPAKTUYECKUM IIPUMEHEHUSIM.
[locTpoenue Kypca: 3KCIIEpUMEHTAIbHbIE METONIbI, CTPOTHE TEOPHH, HX 00BEIUHEHNE B MOJEIIBHBIX
YPaBHEHUSIX COCTOSHHUS. MOTHUBAIMsl HU3y4EHUs YpaBHEHUS COCTOsAHUs BewecTBa. CUCTEMHblE U
HECHCTEMHBIE ETUHUIIBI U3MEPEHUI.

6. PeanpHbIe YPaBHCHUA COCTOAHUSA B ITPAKTHUKC

[Tpumeps! peanbHBIX ypaBHEHUH COCTOSIHUS, IIPHHIIUIIOB IOCTPOCHHUS U UCIIONB30BAaHMS B PacueTax.
BaxHOCTH KOppeKTHOTo yueTa (ha30BbIX TpaHull. [lepcriekTHBBI SKCIIEpIMEHTa U TEOPHH.

7. ComocraBieHUE TEOPETHUECKUX METOIOB

Metonuieckrie 0COOCHHOCTH, 00JIACTh MPUMEHUMOCTH. BBIBOJIBL.

8. ConocTaBieHne SKCIEPUMEHTAIBHBIX METOJIOB.

OCo0EeHHOCTH METOJIOB, MTOTPEITHOCTH, 00J1acTh TPUMEHUMOCTH. BBIBOJIBI.
9. Crarndeckue METOIbI UCCISIOBAHMIA.

OOmmit amanmu3 daszoBoii nuarpammbl. HakoBambHu bpuinkmena, ycrpoiictBa wu3ydenus P-T
auarpamM, aJlMa3Hble HaKOBaJIbHU. JIa3epHble aTMa3HbIe HAKOBAJIbHM.

10. YpaBHEHUS COCTOSHUS
TabnuaHbIC ypaBHEHUS COCTOSIHHS KOHACHCHPOBAHHOTO COCTOSHUS BEIIECTBRA.
11. TeopeTuueckue METOABI pacueTa CBOMCTB TBEPAOIO Tea

Tumbl KpUCTATMYECKUX PELIETOK, O.I.K. M LI.K. PELICTKH, MOHATHE peweTKH bpasa, sueiku
Burnepa-3eiitia.



OOmue croiicTBa Uil MEPHUOAUYECKUX PEIICTOK, TPAHUYHBIC YCIOBHS, YHUCIO COCTOSHHIA, 30HHBIN
cnektp. Ilpubmmkenne cuibHON cBsi3u. llpuOmmxenne cmaboit cBs3u. Merton sueek, MT —
nmoTeHIyan. MeToJ] TPHUCOCTUHEHHBIX IUIOCKUX BOMH. Meton rpuHOBckuxX QyHkinuii RRH
(Koppunra-Kon-Pocrokep). MeTon opTOroHalM30BaHHBIX IUIOCKAX BOJH. Merton ¢yHKUIMOHAIa
IJIOTHOCTH.

12. Yder addexToB aHrapMOHH3MA TEIIOBBIX KOJICOAHHUI aTOM U DJIEKTPOHOB MIPOBOAMMOCTH

[TnaBneHue, yder IUIaBICHUS B MOJCNSAX YpPaBHEHUS COCTOSHHS, KPHTEPUU IUIABICHHS, y4eT
3¢ dEeKTOB aHrapMOHHM3Ma TEIUIOBBIX KojeOaHMi aToMOB perieTku o Kopmepy, crmocoObl onucaHust
KHUIKOU (azbl.

TepMoarHaAMHKa 3JIEKTPOHHOI KOMIIOHEHTHI B Pa3JIMYHBIX 001acTax (a3oBoil quarpaMMel.

13. DnexTpudecKuil B3pbIB MPOBOIHUKOB

Uzobapuueckoe pacuupenue. B3priB B koHeuHbI 00beM. [11a3MeHHBIN H30XOPHUUECKHUN TeHEPaTop.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Heob6xoaumoe o0opynoBaHue Uil MPaKTUYECKUX 3aHATHN: yueOHas ayInTopusi, KOMIIBIOTEPHI U
MyJIBTUMEIUIHOE 000pya0BaHue (IIPOEKTOP), AOCTYI K ceTn HTepHeT.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. 3enpnosuu A.b., Paiizep FO.I1. ®u3nka ygapHbIX BOJIH U BEICOKOTEMITEPATyPHBIX
rugpoauHaMuyeckux sieineHuil. M.: @usmarinur. U3a. 3., 656 c., 2008.
2. Jlanpay, JI. /1., JTudmun, E. M. Craructuueckas gusuka. Yacts 1: YuebHOe mocoOue Jist By30B. —
M.: ®usmariur, 2010. — 616 c.
3. ®optoB B. E. OxcTpemanbhbie coctostuus Bemecta. M. : @uszmarnut, 304 c., 2009.
4. Xepnoxiero M.B. Metoabl ucciaeq0BaHusl CBOWCTB MaTepUaIoOB P HHTEHCHUBHBIX
TuHaAMHU4ecKux Harpyskax. Capos, 403 c., 2003.

JomnonHurensHas aureparypa
1. ®usuka BeicOKuX MotHOocTed sHepruu / Pex. Il.Kampaupomna, I'Kuondens. - M.: Mup, 1974.
2. Anprmynep JI.B. IIpumenenue yoapHsix BoJH B (u3uKe BbICOKUX AasneHuii // YOH. -1965. -
T.85. - C.197-258.
3. XKapkos B.H., Kannanun B.A. YpaBHeHHs COCTOSHUS TBEPABIX TEJI MPH BBICOKUX JABICHUSIX U
Ttemrieparypax. - M.: Hayxka, 1968.
4. Awmkpodt H., Mepmun H. ®usuka tBepaoro rena, T.1,2. - M.: Mup, 1979.
5. AbpukocoB A.A. OcHOBBI Teopun MeTaiuIoB. - M.: Hayka, 1986.
6. ®uswnka mpocTeix xkuakocreit / Pen. Temmepnu - M.: Mup, 1971.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

ba3za naHHBIX 110 CBOICTBAaM BELIECTB B YCJIOBHUSX YAAPHOTO CKATUS U M39HTPOIIMYECKOTO PAaCIIMPEHHS,
http://www.ficp.ac.ru/rusbank

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPEeNyCMOTPEHBI.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA 111 PELICHUs Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTEIEHOM PaboThI CTYy/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAaaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiajeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLIAIUIMHBIL.

BaxxHo 1oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
MIpenoAaBaTesto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKON 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa QU3NKU BHICOKOTEMIIEPATYPHBIX MPOIIECCOB

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: N.B. JlomoHoCOB, 1-p hu3.-Mar. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CrnocoGeH  BbIIBUTATH  THUIOTE3Bl, CTPOUTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAENHM M ONMCAHHWA HU3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHHUH U MPOIIECCOB, OLICHUBATh KAYeCTBO pa3paboTaHHOM
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
OKCIIEPUMEHTAIBHBIC METOJIbl MCCICAOBAHUN K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YJbTATC HU3YUCHUA UCHUIIIINHBI «TepMOI[I/IHaMI/IKa KOHACHCUPOBAHHOTO COCTOAHUA» 06yqammnﬁ0ﬂ
JOJIKCH:

3HATb:

(byHIaMEeHTaIbHBIE TIOHATHS, 3aKOHBI, TCOPHU KJIACCHYECKON U COBPEMEHHON (PH3HKH;
HOPSAKH YUCIICHHBIX BEJIMYMH, XapaKTEePHBbIE ISl PA3JIMYHBIX PA3AeioB (QU3UKH;
COBpEMEHHBIE TPOOIIEMbl PU3UKH, XUMHHU, MATEMATHKH;
OCHOBBI (DM3MKH TBEpAOTO TeNa, OJKHIKOTO COCTOSHHMS, IUIA3Mbl, YIApHBIX BOJIH B
KOH/ICHCHPOBAHHBIX Cpe/Iax;
IKCIIEPHUMEHTAIILHBIE METO/IbI UCCIIEI0OBAHUN TEPMOIMHAMUYECKUX CBOMCTB BEILECTB IPH BHICOKUX
JAaBJICHUSX M TEMIIEpaTypax;
TEOPETUYECKUE METObI pacyeTa TEPMOIMHAMUYECKUX CBOMCTB BELIECTB IPH BBICOKHX JABICHUSIX
U TeMIIepaTypax;
IpaKTUYECKHE TpPeOOBAaHMS K YPAaBHCHUSM COCTOSHHS W TIPHHIMIBI  IOCTPOCHHUS
MOTYIMITUPUYECKUX MOJICIICH YPaBHEHUI COCTOSIHUSI.
yMeThb:
a0CTparupoBaThCs OT HECYIIECTBEHHOTO IPU MOJICITUPOBAHIH PEaTbHBIX (PU3NUECKUX CUTYALHii;
HOJIb30BaThCS CBOMMH 3HAHWSIMU JUI peUIeHHs (yHJAMEHTAIBHBIX, NPHKIATHBIX U
TEXHOJIOTUYECKUX 33/1a4;
Jie1aTh IPaBHIIbHBIC BBIBOJIBI U3 COIIOCTABIICHUS PE3YJIBTaTOB TEOPUH U SKCIICPUMEHTA;
MPOM3BOIUTH YHCIICHHBIE OLIEHKH I10 MOPSIKY BETMYHHBL;
JieIaTh Ka4eCTBEHHBIC BBIBOJIBI IIPH MIEPEXOIE K MPEACIBEHBIM YCIOBUSAM B H3y4aeMbIX IIpoOiIeMax;
BUJICTh B TEXHHYECKHX 3a/1a4axX (H3HMYECKOE COICPIKaAHHUE;
OCBaMBaTh HOBBIC NPEIMETHbIE O0JACTH, TEOPETHYECKUE MOAXOABI M IKCIICPUMEHTAIbHBIC
METOJIMKH;
paboTaTh Ha COBPEMEHHOM, B TOM YHCJIE  YHUKAJIBHOM KCIIEPUMEHTAIBHOM 000PYy/I0BaHHY;
3 (EKTUBHO HUCIIOIB30BaTh HH(MOPMAIIOHHBIE TEXHOJIOTUU M KOMITBIOTEPHYIO TEXHHKY IS
JDOCTH)KCHHUS] HEOOXOAMMBIX TEOPETHYECKUX M AKCIIEPHUMEHTAIIBHBIX PE3YJIbTaTOB.
BJIaJIeTh:
HaBBIKAMU OCBOEHUS OOJBIIOT0 00beMa HHPOPMAITUH;
HaBBIKAMH CAMOCTOSTEIILHON paboThI B TA0OPATOPHH;
KYJIBTYPO# IOCTAaHOBKU M MOJCIMPOBAaHUs (HU3HMYCCKUX 3a/1a4;
HaBBIKAMH TPAMOTHOW OOpabOTKM pe3ylbTaTOB JKCIEPUMEHTOB M COIOCTABICHHS C
TEOPETUYECKUMU M JINTEPATyPHBIMU JJAHHBIMU;
MPaKTHKOW UCCIICOBAaHMS M PELICHUS TEOPETUICCKUX U MPHUKIIAJIHBIX 33]1a4;
HaBBIKaMH BBIIIOJIHCHUSI OLICHOK TEPMOIMHAMHYECKUX CBOMCTB BEIECTBA ITPU BHICOKUX JABJICHUIX
U TeMIIepaTypax Uil aHaJIu3a IPOLECCOB B SKCTPEMAILHBIX YCIOBHSX.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0



C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Havaje 3aHsATHUsl.

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

Bomnpocs! k 3k3aMeHy:

1. Tlomstue ypaBHenus cocrtossausi (YPC). Ilpumepsl ¢yHknnonanbHbix YPC, TaOMMUHBIX U

rpa)u4ecKux.

2. CucrteMHble U HeCUCTEMHbIC (PU3NUECKUE SAUMHUIBI B (PU3MKE BBICOKUX JABJICHHM.

3. HakoBanbau bpumxmena: oOnacTb JaBlieHUH, OCOOCHHOCTH JAMAarHOCTHUKH, TUIIMYHBIC
HOTPEIIHOCTH.

4. VYcrpoiictBa m3MepeHHs (Da30BBIX JAMarpamMMm JIaBI€HHWE — IUIOTHOCTh: 00NacTh JaBICHUH U
TeMIepaTyp, 0COOEHHOCTU AUATHOCTUKH, THITNYHBIEC IOTPEIIHOCTH.

5. AnmMa3zHbIie HaKOBaJIbHU, aJIMa3HbIC HAKOBAJIbHU C JIA3CPHBIM IMOAOIPCBOM. OcobenHocTr
AUArdiOCTUKU, TUIIMYHBIC TOrPCIIHOCTU. BaxxnocTs obecnieueHms CTallMOHAPHOCTHU.

6. AHHpOKCI/IMaHI/IOHHLIe MOTCHIUAJIBI AAaBJICHUA IJIs1 PE3YJIbTATOB CTATUYCCKOTO CIKATUA.

7. DIEKTPOB3PHIB NMPOBOJHUKOB: M300apHUECKOEC paCUIMPEHUE, PACIIUPEHHE B KOHEUHBIH OOBEM.
Peanu3yemas o6nacTe 1aBlIeHHI ¥ TEMIIEPATyp, OCOOCHHOCTH TUATHOCTHKH, TUITHYHBIC TOTPEIIHOCTH.

8. Meron ymapHoro cxarus. YpaBHeHus [toronuno. OcoGennoctu merona. O0macTe NpUMEHUMOCTH
ypaBHEHMU [ TOrOHHO I U3MEPEHUN TEPMOJMHAMHUYECKUX CBOMCTB BEILIECTBA.

9. Metozb! TOPMOXKEHUS M OTPAXKEHUSL.

10. I'eneparops! ynapHbIX BOJIH.

11. JlazepHble yaapHbIE BOJIHBI.

12. CBepXBBICOKHE JaBIICHUS, TPOOIEMa ITAIOHA.

13. 3mepenns (HazoBbIX MEPEXOIOB MPH YIAPHOM CIKATHH.
14. YnapHoe c)xaTue MOPUCTOTO BEIIECTRA.

15. IlpemenpHast cTenmeHb CXarud B METOJE YAAPHOTO CXKaTHsS, NpeleibHass CTEeNeHb C)KaTus
HIEeAILHOIO rasa.

16. MeTox M33HTPONNYECKOTO PaCIINPEHUS.

17. BoccTaHOBIEHUE TEPMOAMHAMUYECKOTO IOTEHI[MAda HA OCHOBAaHMM JAHHBIX YIAPHOBOJIHOBBIX
HM3MepeHui — MeTo] 3eIbA0BHUYA.

18. CpaBHEHHE METOIOB U30TEPMUUECKOTO, H3PHTPOMUYECKOTO M YIapHOTO CHKATHS.

19. Ananu3 BO3MOXKHOCTEH COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METO/I0B, 0COOEHHOCTH, OTPaHUYCHUS
¢du3nyecKre 1 MaTepruaIoBEeAYECKUE.

20. ITonsATHE KpHUCTAJUIMYECKON pemIeTKH. THIBI KpUCTAINIMYECKUX peneTok. Pemerka bpasa.

21. Obmwme cBoiicTBa s IEPUOANICCKUX PEUICTOK, TPAHUYHBIC YCIOBUS, YHCIIO COCTOSHHIMA, 30HHBIH
CIIEKTD

22. [IpubnmkeHne CUIILHOM CBA3U

23. TlpubnvkeHue cnaboi CBsI3U

24. MeTton MpUCOEUHEHHBIX TIOCKUX BOJIH

25. MeTon opTOTOHATM30BaHHBIX TUIOCKHUX BOJIH

26. Meton (hyHKIIMOHAIIA TNIOTHOCTH

27. ABromonennHas Teopust Tomaca — @epmu mipu T=0 K

28. ABromonenbHas Teopust Tomaca — @epMu pu KOHEYHBIX TEMIIEpaTypax

29. Teopust xuakocTH: HYHKIHS paciipeiesieHus], KOppesIHOoHHas QYHKIHS, CTPYKTYPHBIN (akTop.
30. Pemenue ypasHenus Ilepkyca-lepnka 1 noTeHnuana Teepabx chep

31. Ananu3 BO3MOXKHOCTEH TEOPETUIECKUX METO/IOB pacyeTa.

32. KBazurapMoHuueckas MOjielb TBepIoro Tena: Mojaenu Jledas u DitHmTeiHa

33. BeiBog YPC Mu — I'pronaiizena

34. Koaddumument Ipronaiizena: omnpexaencaus auddepeHNnanbHOT0, TEPMOAHMHAMUYECKOTO |
muddepeHIraIbHOr0 TEPMOJMHAMHYECKOTO, HX OTIINYHS

35. Cea3p koddpdunuenta I[proHaiizeHa ¢ mapamMeTpaMu KpPHBOM YIPYrOro CXKaTHsl, YpaBHEHUS
Cnerepa, lyrnetina-Makaonanbaa u Bamienko-3yoapesa



36. Ilorennmansl bopua-Maiiepa, bepua-Mypnarana, Mop3se

37. Ilpobnema onvcaHus CHILHOCKATBIX cocTostHUE ipu T=0 K

38. IlnaBienue, y4eT MIaBICHUS B MOACIISIX YPAaBHEHUS COCTOSIHUSA, KPUTEPHUH TUIABICHHUS,

39. Vuer a¢ddekroB aHrapMOHM3MA TEIJIOBBIX KojeOaHWil aroMoB pemietku mo Kopmepy, crnocoOb
OITUCAHUS KUIKOU (a3bl

40. TepMoaMHAMHKA dJICKTPOHHON KOMIOHEHTHI B Pa3IMYHBIX 00IacTIX (Pa3oBOM 1uarpaMmbl

41. Annpokcumannonsasie YPC

42. TInobansueie YPC, meronsl moctpoeHuss Tabmuudbsix YPC, mpobiema TepMOAMHAMUYECKOM
COIVIACOBAaHHOCTH.

43. Maremarnueckue U Gusnueckue TpedoBanus K YPC 1 MpakTHUECKUX PacyeToB.

44. Bausiune YPC Ha pe3ynbTarTsl UUCICHHOTO MOJEIHMPOBAHUS, HEOOXOAUMOCTD yueTa IUIABICHUS U
ucnapeHus

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1.
1. AHanu3 BO3MOXKHOCTEH TEOPETUIECKUX METOIOB pacueTa.
2.Maremarnueckue u pusnyeckue TpedboBanust K YPC miig npakTHIecKUX pacueToB.

[Ipumep 2.

1. DnekTpoB3phIB MPOBOJHHUKOB: HM300apHUUECKOE pACIIMPEHHE, PACIIMPEHHUE B KOHEUHBIH O0BEM.
Peanu3zyemas o0nacTh 1aBIeHUN U TEMIIEPATyp, OCOOCHHOCTH JUArHOCTHKH, TUITMYHBIC TOTPEIIHOCTH.
2. MeTox U33HTPONNYECKOTO PaCIIMPEHUSI.

Kpurepun onennBanus
Onenka ommuyHo 10 OamoB - BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omm4yHO 9 0OamoB -  BBICTABISETCS  CTYIEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Onenka ommyHO §  GasnoB - BBICTaBJSIETCA CTYICHTY, IIOKa3aBLIEMYy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0ajoB - BBICTABIAETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepHall, TPaMOTHO U IO
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopomio 6 6aj0B - BBICTABISETCS CTYAEHTY, €CIIM OH TBEPIO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS HAa MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomo 5 6anoB - BBHICTABISETCS CTYIEHTY, €CIM OH B OCHOBHOM 3HA€T MaTepuall, TPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka ynoBIETBOPHUTEIbHO 4 Oana - BBICTABISIETCS CTYACHTY, IMOKa3aBHIeMY (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPHUTEIbHO 3 0Oajia - BBICTABISIETCS CTYACHTY, IOKa3aBHIeMYy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH MOCIeq0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.



OueHka HEyJOBJICTBOPUTENILHO 2 0alia - BBICTABISICTCS CTYACHTY, KOTOPBIH He 3HaeT OoJblieil YacTu
OCHOBHOTO cOAepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(OpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh ITOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYHOBIECTBOPUTENBHO | Oan - BBICTABIACTCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

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

[Ipu mpoBeneHMH yCTHOTO 3K3aMeHa oOydaromiemycs npepocraBisercs 30 MHHYT Ha IOITOTOBKY.
Onpoc oOyuatomierocs 1o OwieTy Ha YCTHOM JK3aMEHE HE JOJDKeH IMPEBBIIIATh OIHOTO
aCTPOHOMMUECKOI'O yaca.



