o JUCHMUIIJIMHE:
0 HANIPpaBJI€HHUIO:

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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
OO6mas gu3nka: TepMOIMHAMUKA U MOJICKYIIsipHas (PU3MKa
IIpuknagHbie MaTeMaTHKa U (pU3MKa

npopuiab NOArOTOBKH: buoduzuka u 6Gnonnpopmarnka

Kypc:
KBaJIU(PUKALMSA:

®dustex-mkona buonornueckon u Meauruackonn Ou3nku
kadenpa oomeit Gu3nku

1

Oakanasp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy coctaBuiu:

3.B. IpyT, 1-p xum. Hayk, npodeccop, mpodeccop
B.C. Bynbirun, kanj. ¢us.-mar. Hayk, JOUEHT, mpodeccop

K.M. KpbiMckwii, kKaHa1. ¢u3.-MaT. HayK, JIOIEHT, JIOIICHT

A.B. T'aBpukoB, kaH1. (GU3.-MaT. HAyK, JIOICHT, JIOIICHT

B.A. OBuMHKUH, KaH[I. TEXH. HAyK, IOIEHT, TOICHT
H.A. Kupuuenko, 1-p ¢u3.-mart. Hayk, mpodeccop, mpodeccop
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT

[Iporpamma obcyxneHa Ha 3acefanuu kadenpsl oomei guznku 20.06.2023



AHHOTANMA

Kypc obmieii ¢u3uku sBisieTcs MepexOAHbIM OT LIKOJIBHOW (M3MKH K KypcaM TEOpeTHUYECKOW (pu3uKu U
CIIEeLMATN3UPOBAHHBIM KypcaM SKCIEPUMEHTaIbHOM (u3uku. s ocBoeHus quciuminael « TepMoauHamMuka
U MoJleKyJIsipHas hu3uka» oOydaroluiics JOJbKeH o0aaTh 3HAHUSAMU U YMEHUAMHU B 00bEMe Kypca PU3UKU
U MaTeMaTUKU CPEIHEH IIKOJIbI.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

OcBoeHue cTyneHTaMu 0a30BBIX 3HAHWH B O0JACTH MEXaHWKH JUIS JallbHEUIIEro M3y4eHUs IPyrux
pasnenoB (GU3MKH U YrIyOJNEHHOTO HM3y4eHHUs (YHIAAMEHTAIbHBIX OCHOB CTATUCTHYCCKON (QU3UKU U
(U3NUECKON KHHETHKH.

33]13‘[1/[ JAUCHUIIINHBI

- ¢opmupoBaHue y OOydaromumxcsi 0a30BBIX 3HAHWW B OOJIACTH TEPMOAMHAMHKH M MOJICKYJISPHOM
¢buznku;

- (opMHpOBaHHE YMEHHH U HaBBIKOB NPUMEHATh H3yYCHHBIE TEOPETUYECKHE 3aKOHbI U
MaTeMaTHYeCKue HHCTPYMEHTHI JUI PELICHHS Pa3InIHbIX (PU3NYECKUX 3a]1a4;

- ¢opmupoBaHrue O0OMEPUINICCKON KyIBTYpPBl: YMEHHS BBIJCISATh CYIIECTBEHHbIC (U3NYCCKUE
SBJICHUS M TIpeHeOperatb HeCyNIeCTBEHHBIMU; YMEHHS IPOBOIUTH OLEHKH (PU3MYCCKHX BEIHYHH;
YMEHHUS CTPOUTH NPOCTEHIINE TEOPETUIECKIE MOJICIIH, OIIMCHIBAIOIINE (DPU3MYECKHE ITPOLIECCHI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS TIOCTABICHHBIX 33134

VYK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOH LIEH U BEIOHPATH

ONTUMAJILHBIE CITOCOOBI X PEIICHUs, UCXOS U3
JNEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VYK-2.2 IIpoektupyeT peleHue KOHKPETHOW —3ajadu
MPOEKTa, BBHIOWpAs ONTHUMAILHBIA CHOCOO €€ pelleHHUs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM W HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €€ PEIEHHS

(byHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHue MOJEIH,
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH

MOJIYYCHHBIX pPC3YJIbTATOB

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJUICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
n (wiM) TexHoJOrHuYeckod wuHpopManmud B OOJACTH

OIIK-4 CriocobeH ocymecTBIsITh cOop U N
npo(heCCHOHANTBHOM IESTENbHOCTH

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

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepedHr W 0030pbl WHPOPMALIUU B
o0nacTu cBoei mpoeccuoHaIbHOM e TebHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun

[IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH  MOHATHUSIMH,
3aKOHaMHM ¥ TEOPUSIMH COBPEMEHHOM (PpH3nKn

[MK-1.2 HMmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH




11IR-1 UIOCOOCH 1LU1IdHUPOBATb U 1IPOBOANTD
Hay4YHbIC SKCIIEPUMEHTHI (B N30paHHOM
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaMTUYECKHE U UMUTAITMOHHEIE)
WCCIICIOBAHMSI

[IK-1.6 3HaeT ocHOBHBIC TMpaBWiIa TOBEJCHUS U pabOTHl B
COBpPEMEHHO Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MaTepuasbHbIe ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBbIkKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-3.1 3naer npuHOMIIEI PabOTHI M JHana3oHbl pabounx
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

[MIK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH

I1K-3 CrniocobeH BBI6I/IpaTB " NpUMCHATH HUCHOJIB3YCMbIX  TCOPCTUUCCKUX  IMOAXOAOB W  YMCHHC
OoAXOAAIICC 060py;[0BaH1/Ie, WHCTPYMCHTBI U OL€CHUBATb TOYHOCTH HpI/I6J'II/I)KeHHI>IX AHAJIUTHYCCKUX
MCTOABI I/ICCJ'ICI[OBaHI/Iﬁ JJI1 pCHICHUA 3a/1a41 B MCTOO0OB BBIYMCIICHUM

M30paHHOM NpeMEeTHOI o0nacTu [IK-3.3 YmMmeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX

METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  UCHOJBb3yeMBIX  alTOpUTMOB M  0o0beMa
TpeOyeMBbIX BHIYHCIUTEIHHBIX PECYPCOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI N0 IUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00Yy4alOIINeCs JOIKHbI

3HATb:

YMETB:

- (pyHIaMEHTaIIbHBIC 3aKOHBI ¥ TIOHATHS TEPMOIAMHAMUKN U MOJICKYJISIPHON (DU3HMKH, @ TAK)Ke TPaHHIIBI
UX IPUMEHUMOCTH:

- OCHOBHBIC 3aKOHBI TepMOIMHAMUKH (1, 2, 3 «Hadamay);

- TIOHATHE O PABHOBECHBIX M HEPAaBHOBECHBIX IPOIECCAX, TEPMOIMHAMHUYECKOE OIpEAeICHUE
SHTPONHH, 32aKOH BO3PACTaHHsI SHTPOIIMH, SHTPOIIUS HICATHHOTO Ta3a;

- OCHOBBI MOJICKYJSIPHO-KMHETHYECKO Teopuu (ocHoBHOe ypaBHeHue MKT, mimHa CcBOOOAHOTO
npoOera, pactipenenenus bompimana, Makcseinia);

- OCHOBBI CTATHCTHYECKOM (PM3MKHU (CTAaTUCTUYECKUI CMBICI SHTPONHHM, MOHATHUE O paclpeieieHun
I'u60ca);

- OCHOBBI KBaHTOBOM TEOpHMHM TEIUIOEMKOCTH (CTemeHHM CBOOOIBI M HMX BO30yXIeHue,
XapaKTepUCTUYECKHE TeMIeparypbl, 3akoH [rononra-I1tn);

- OCHOBBI TeopuH (Pa3oBbIX MepexonoB ((a3oBble gUArpaMMBbl, TEIJIOTHI IEPEXO0B, YpaBHEHHE
Knaneiinpona-Knaysunyca);

- OCHOBHBIC 3aKOHbI IIOBEPXHOCTHOTO HATSXKEHUS (KO3((HUINEHT MOBEPXHOCTHOTO HATSHKEHHS,
¢dopmyna Jlannaca, BHyTpEHHSISI DHEPTHsI €IMHHUIIBI TOBEPXHOCTH);

- OCHOBBI TEOPHH MPOLECCOB MepeHoca: AUQQy3us, TEIIONPOBOIHOCTh, BA3KOCTh. KoadduimeHTs
NepeHoca B ra3oBBIX cpelax. bpoyHOBckoe IBWKeHHE, 3aKOH JiHITelHa-CMoayxoBckoro. CBs3b
MEX]ly TOJBMKHOCTHIO B Koddduimentom auddysuu.




- IPUMEHATH U3y4eHHbIe 00Iue PrU3nUecKre 3aKOHbI IS PEIICHUs] KOHKPETHBIX 3a/1a4 MEXaHUKH:

- MPUMEHSTH 3aKOHBI COXPAHEHHS Ul PacdéTa MPOIECCOB CHKATUS/PACIIUPEHHS T'a30B, B TOM YHCIIE:
IUIS pacIIMpEeHHs Ta3a B IyCTOTy; MCTEUEHHE Ta30B M3 MAJoOro OTBEPCTHSA; TEUCHUE B YCIOBHUSAX
addexra [xoynsa-TomcoHa;

- paccuntbiBath KIIJ| paBHOBECHBIX IMKJIOB TEMJIOBBIX M XOJOIWJIBHBIX MAIIUH, B TOM YHCIIE
3aJaHHBIX B KoopauHaTax TS;

- paccunThIBaTh M3MEHEHHE SHTPONMU B HEPABHOBECHBIX IPOIECCAX, A TAKKE MAKCUMAaJbHYIO U
MUHHAMAIIBHYIO paOOThI CHCTEM;

- paccuMThIBaTh TEIUIOBBIE IPOIECCHl C Yy4eToM Haiauuus (a3oBBIX MEpexofoB U 3P QeKToB
MOBEPXHOCTHOTO HATSKCHHUS;

- PacCUMTHIBATH TEIJIOBBIE MPOLIECCHI U HeUeanbHbIX Ta30B (1711 ypaBHeHUs Ban-nep-Baansca);

- TIONIb30BaThCs BEPOSTHOCTHBIMHU pACIPENCIICHHSAMH, YMETh BBIYUCIATH CPEJHHE 3HAUCHHS U
CpeIHEeKBaJIpaTUYHbIE OTKJIOHEHHMS [apaMeTpoB [uIl CiIydaeB pacmpenesneHuid bompivana u
MakcBeinia;

- paccuMThIBaTh CTaTUCTUYECKMH BEC W HSHTPOIHUIO HAa OCHOBE CTAaTUCTUYECKOHW TEOpHUH IS
MPOCTEHIINX CHCTEM C TUCKPETHBIMU SHEPTeTUUECKUMH YPOBHSIMH;

- paccUMTHIBaTh CKOPOCTH TIepeHoca BelecTBa (WK Tera) npu Juddy3un (WId TeTIoNPOBOJHOCTH) B
CTAalMOHAPHBIX ¥ KBA3HCTAIIMOHAPHBIX CITy4Yasix;

- aHAJIN3UPOBATh (PU3UUYECKHE 3a]]a4H, BHIJCISS CyIIECTBEHHbIE U HECYIIECTBCHHBIE ACTIEKThI SBICHHUS,
M Ha OCHOBE NPOBEICHHOTO aHAIW3a CTPOUTH YNPOIIEHHBIE TEOPETUYECKUE MOICTH (PU3MIECKHX
SIBIICHU;

- TPUMEHSTHh pa3IMYHbIE MaTeMaTHUECKUE HMHCTPYMEHTHI peIleHHs 3agad  HCXOIsd M3
cOpPMYIHPOBAHHBIX (U3NUECKUX 3aKOHOB, M IPOBOJUTH HEOOXOIMMbIE aHATUTHUECKUE U YHUCIICHHbIE
pacy€Thl.

BJIAJIETD:

- OCHOBHBIMH METOJIaMH PELICHHS 3a/1a4 TEPMOJMHAMUKHI U MOJICKYJISIPHOU (pU3UKY;
- OCHOBHBIMH MaTE€MaTHYECKUMH WHCTPYMEHTAMH, XapaKTepHBIMH IS 33aa4 TCPMOIUHAMUKH W
MOJIEKYJISIPHON (DU3UKH.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

OCHOBHBIC ~ TOHATHSI  MOJEKYJISIPHOU
¢buznkn

Tepmogunamuueckue npoueccel. Ilepeoe
Hayajo TEPMOAMHAMHUKHI

Bropoe Hayajio TEPMOJIMHAMHUKH.
OHTponus.

Tepmonunamuueckue (QYyHKIMH H  HX
CBOICTBa

®a3oBbIe nepexoabl

PeanbHbIe ra3el

HOBerHOCTHBIe SIBJICHUA.

||| N B

DJeMEeHTBI TEOPUU BEPOSTHOCTEH.

Pacnpenenenus Makxkcseinia u
bonrmMana.

10

OCHOBBI CTaTUCTUYECKON (DU3UKH.

11

NN DN NN N
NN N[NNI B
WA W [w|la]w|w] w

Teopus TEIIOEMKOCTEN.




12 |OnykTyanuu. 2 2 3

13 |DnemeHThl U3MYECKON KHHETHKH. 2 2 3

14 bpoyHoBckoe JIBHDKECHUE. SIBnenus ) ’ 3
MepeHoca B pa3pexEHHbIX Ta3ax.

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

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

Cemecrtp: 2 (Becennuit)

1. OCHOBHBIE IOHSATHUS MOJICKYJISIPHOU (DU3HKH

OCHOBHBIE TIOHATHS MOJICKYJISPHOM (U3MKM W TEpMOAMHAMUKHU: HPEAMET HCCIEAOBAHUS, €r0
XapakTepHble OCOOCHHOCTH. 3afayd MOJEKYIIpHOH (U3MKA. MaKpOCKONMYECKHE MNapaMeTphl.
ArperaTHple COCTOSIHUSI BEIIECTBA. YPaBHEHUS COCTOSHHUSA (TEPMHYECKOE U KaJOPUYECKOE).
WneansHblll 1 HEWeaIbHBIN Ta3bl. JlaBieHre naeaabHOro raza kak ()yHKIHS KHHETHYECKOW SHEprun
Mouiekyll. COOTHOILIEHHE MEXAY TEeMIIepaTypod HIeabHOrO Ta3a W KWHETHYECKOW JHeprueu ero
MOJIEKYJI. 3aKOHBI HJCAJIbHBIX ra30B. YPABHEHUS COCTOSHUS HJICAIBHOTO ra3a.

TepmonuHamuueckas cucreMa. TepmoauHamudeckue napamerpsl. HyneBoe Hayaio TepMOIMHAMUKH.
Omnpenenenne TeMIepaTypbl HICAIBHOTO Traza. PaBHOBECHOE M HEPaBHOBECHOE COCTOSHHSL.
KBasucrarnueckue, ooparumble 1 HeOOpaTUMbIe TEPMOIMHAMHUYECKUE MTPOLIECCHI.

2. Tepmonunamudeckue mporuecchl. [lepBoe Hava0 TepMOTUHAMUKA

Pabora, Temnora, BHyTpeHHss dHeprusi. OyHKuum cocrosHusi. TepMudeckoe W KaJOpHUECKOE
ypaBHeHUs1 cocrosiHus. [lepBoe Hauano tepmoanHamuku. l{uknmudeckuwe mponecchl. Pabora mpu
LUKJINYECKOM ITpoLecce.

Termnoémkocts. Tenno€MKOCTh neanbHBIX ra30B MPHU MMOCTOSHHOM 00bEME U TOCTOSIHHOM JIaBJICHUH,
ypaBHeHHE Maiiepa.

Annabatudeckuii M TOMUTPOIMYECKUI Tporecchl. YpaBHEHUs anuabarbl W HOJUTPOMNBI  UIs
uaeansHoro raza. HezaBucMMOCTh BHYTPEHHEH SHEPTUH UICAIbHOTO Ta3a 0T 00bEMa.

CkopocTh 3ByKa B razax. DHTQJIbIUS. 3aBUCHMOCTh JHTAJIBIIMK HICATBHOTO ra3a OT JABICHUS.
CKopoCTb UCTEUEHHUS I'a3a U3 OTBEPCTH.

3. Bropoe Hauano TepMOIMHAMUKHA. DHTPOIIHSL.

dopmynupoBku BToporo Hadana. TerutoBas mamuHa. Onpenenenue KIIJ[ TemmoBoii mammnasl. [k
Kapno. Teopema Kapno. HepasenctBo Knaysmyca. Makcumansaocts KIIJ| nwmkna Kapno mo
CPaBHEHHIO C JPYTUMH TEPMOINHAMHYECKUMH LUKIAMH.

XonomuibHas MauHa. D) eKTHBHOCTD XOJIOAWIBHON MaIMHbL. TernoBoit Hacoc. DPPeKTUBHOCTD
TEIUIOBOTO Hacoca, pabotaromero mno mukiay KaprHo. Ca3p Mexay KodhduIHEeHTaMU
3 PEKTUBHOCTH TETJIOBOTO HACOCA M XOJIOAMIBHONW MAITHHBL.

TepMonvHaMUUECKOE OIpPENEIEHUE SHTPONMM. 3aKOH BO3pAacCTaHMs DHTPONUU. ODHTPOIUS
UACaNbHOrO ra3a. OHTpomus B OOpaTUMBIX M HEOOpaTHMMBIX Ipoueccax. Aauadarndeckoe
pacuMpeHue uAeajsbHOro raza B BakyyM. OObeIMHEHHOE ypaBHEHHE IIE€PBOTO M BTOPOTO Hayall
TEPMOIMHAMHUKH.

Tperbe Havyamo TepMOAMHAMUKU. V3MEHEHHE 3HTPONMU U TEIUIOEMKOCTH IpPH NPUOIMKEHUH
TeMIIepaTypbl K aOCOTIOTHOMY HYIIIO.

4. TepmonnHamMuueckre GyHKIIMU U UX CBOMCTBA



CpoiictBa  TepmomuHamMuueckux  (QyHKImMA. MakcumanbHas W MHHAMAalbHas  paboTa.
[IpeobpazoBanuss TepmoauHamuuecknx ¢yHkuuid. CooTHomeHus: MakcBeia. 3aBUCHUMOCTh
BHYTpPEHHEH SHEPTHH OT 00bEMa. 3aBUCUMOCTh TeIIoéMKoCcTH OT 00bEMa. CooTHomenune mexay CP
uCV.

Temnodusnyeckue cBoiicTBa TBEPABIX Tell. TepMmonuHamuka aedopmanun TBEPAbIX Ten. M3menenne
TEMIIEpaTyphl NMpH aauabdaTHYECKOM PACTSDKEHUU YIIPYToro CTEpXHA. TerioBoe paciIMpeHue Kak
CIICICTBUE AHTApMOHMUYHOCTH KojeOaHuii B pemérke. KosdduuueHT IMHEHHOTo paciupeHus
CTEPIKHSL.

5. ®a3oBeIe NEPEXOABI

dazoseie mepexonbl | u Il pona. Xumudeckuii moteHiuan. YcinoBue paBHOBecusi ¢a3. Kpusas
¢dazoBoro paBHOBecus. YpaBHenue Kuameiipona—Kmaysuyca. duarpamMma cocTtosiHUs ABYyX(ha3HOM
CHCTEMbI <(OKMIKOCTb—IIap». 3aBUCHUMOCTh TEIJIOTHI (ha30BOTO Iepexoja OT TeMIepaTyphl.
Kputnueckas Touka. TpoiiHas Touka. [uarpamMma cocrosHus «i€a—Boga—tap». MeracTaOuibHbIE
cocrosiHus. 1leperperast )KUIKOCTb U NEPEOXIaXAEHHBIN map.

6. PeanpHbIe ra3nl

I'a3 Ban-nep-Baanbca xak moznens peanbHoro rasa. M3orepmsl raza Ban-nep-Baansca. YpaBHeHue
anuabarel raza Ban-nmep-Baanbca. [lpaBuno MakcBemna u mpaBuio pblyara. Kputuueckue
rapameTpbl U NMPUBEAEHHOE YpaBHEHUE COCTOSHHUA rasa Ban-gep-Baaneca. BHyTpeHHss sHeprus
raza Ban-nep-Baanbca. Anuabatnueckoe pacimmpenne ra3a Ban-gep-Baanbca B BakyyMm. DHTponus
raza  BaHn-nep-Baansca. Opdexr  Ixoyns—Tomcona.  Anmabatuyueckoe  pacIIMpEHUE,
JpOCCeInpOBaHUE.

7. IIoBEpXHOCTHBIE SIBJICHUS.

Tepmonnnamuka noBepxHoctu. CBoOoaHast sHeprusi noBepxHocTH. Kpaesbie ymibl. CMauuBaHue u
HecmauuBaHue. Popmyna Jlamiaca. 3aBUCMMOCTb [JaBlIeHUsl Ilapa OT KPUBU3HBI IIOBEPXHOCTHU
xunkoctu. Kunenune. Ponb 3aponpimeii npu o6pazoBaHnu HOBOH (aszbl.

8. D1eMeHTHI TEOpUHU BEPOSATHOCTEH.

VYcnoBue HOpMHupOBKH. CpenHue BETUYMHBI W Aucnepcusi. bBUHOMHAIbHBINA 3aKOH paclpeaeIeHHUs.
Pacnpenenenue Ilyaccona. Pactipenenenue I"aycca.

9. Pacnipenenenus Maxcsenna u bonbsimana.

Pacnpenenenust MakcBemia. Pacnipenenenne 4acTHIl MO KOMIIOHEHTaM CKOPOCTH W a0COJIIOTHBIM
3HAYEHUSIM CKOpOCTH. Jlonsi MOJeKy:n, JeXallux B 3aJaHHOM HHTepBasie ckopocted. Haumbonee
BEpOSITHAsL, CPEAHSsI U CpeAHEKBaJpaTUiHas ckopocTH. Pacnpenenenus MakcBeiia 10 SHEPIHSIM.
CpenHee 4HCIIO yIapoOB MOJIEKYJ, CTAIKUBAIOIIUXCS B €AMHUIY BPEMEHHU C €IMHUYHON IUIOMAAKOM.
CpenHsist 3Heprusi MOJIEKYJI, BbUIETAIOIIMX B BAKyyM 4epe3 Majloe OTBEPCTUE B COCYIIE.
Pacnpenenenne bonbiiMana B ogHOpOIHOM Tojie cuil. bapoMerpuueckas ¢opmyna. Pacnpenenenue
Makceinta—bonabiMmana.

10. OcHOBBI CTaTUCTUYECKON (PU3UKH.

JluHaMH4ecKkue M CTaTHCTUYECKHE 3aKOHOMEPHOCTH. MaKpOCKONMMYECKHE M MHKPOCKOINYECKUE
cocrosuusi. PazoBoe mpoctpaHcTBo. [IpencraBmenue o pacmpenenenun [n6bca. Mukpo- wu
MakpococTosiHust. Cratuctuueckuid Bec MakpococTosiHus. Craructuyeckas cymma ©u e€
UCIIOJIb30BAaHUE JUIsl HAaXOXKACHUS BHYTPEHHEW 3HEpPruu. DHEprus, TeIIOEMKOCTb, SHTPOIUS Ia3a,
MOJIEKYJIBI KOTOPOTO UMEIOT JIBA JUCKPETHBIX SJHEPIETUYECKUX YPOBHS.

CrarucTHYecKoe ONpeneeHne SHTPONUHN. AJIMTUBHOCTS SHTPONUH. 3aKOHBO3PACTAHUS SHTPOIHUH.
Craructuyeckas Temreparypa. QHTponus npu cMemeHuu razos. [lapanoxe I'n6oca.



11. Teopus TemnoéMKOCTEN.

Knaccuueckass Teopust TEIUIOEMKOCTEH. 3akOH pPABHOM pACHpENENICHUs HSHEPIUU TEIIOBOIO
JBIDKEHUS 1O cTeneHsM cBoOonbl. TernoéMkocTh KpucTtaiioB (3akoH [lromonra—IItn). DnemMeHTsI
KBaHTOBOM  TEOpUH  TEIUIOEMKOCTeW. XapaKkTepHUCTHYECKHe  TeMmepaTyphl. 3aBUCHMOCTH
TEMI0EMKOCTH OT TEMIIEPATYPBHI.

12. @nykryanuu.

CpenHue 3Ha4YCHUS PHEPTUM M TUCTIEPCUH (CPEIHEKBAAPATUYHON (MIyKTyalli) SHEPTUHM YaCTHUIIBL.
Onykryanuu U pacnpenenenue [aycca. dnykryauun TepMoAMHAMHUYECKUX BeluduH. Diykryanus
TemMrneparypel B (QUKcHpoBaHHOM o00béMe. @iykTyanms o0bEMa B H30TEPMHUYECKOM |
agnabaruueckoM mpoueccax. DIyKTyanud aIIuTHBHBIX (U3NYECKUX BEIUYMH. 3aBUCHMOCTD
duykTyanmii  OT Y#Wclia YacTHIl, COCTaBJSIIOIIMX CHUCTeMy. BimsHue ¢nykryanuidi Ha
YyBCTBUTEILHOCTh U3MEPUTEIILHBIX MPUOOPOB (HA IpUMeEpe NPYKUHHBIX BECOB).

13. DnemeHThI PpHU3HUECKONH KHHETHKH.

CronkHoBeHUs. DQQeKTUBHOE Tra3oKMHETHYEeCKoe ceueHue. JlnmHa cBoOoxHOro mpoodera.
Pacnipenenenre mMonekyn mo JiuuHaM cBoOOAHOTO Tipobera. UnMciao CTOTKHOBEHWH MOJEKYT MEXKITY
coOoii. SIBneHus mepeHoca: BA3KOCTb, TEIUIONPOBOAHOCTh U Auddy3us. 3akonsl Pukaum Dypse.
KoaddurmeHTs! BI3KOCTH, TEIUIONPOBOAHOCTH U U dy3un B razax.

14. bpoyHoBcKkoe BIKEHUE. SIBIeHMS TepeHoca B pa3peKEHHBIX razax.

[MogBmwxuOCTh. 3akoH  JiHmTEeNHa—-CMONTYXOBCKOTO. CBSI3b  MOABIKHOCTH  YacTHUIBI |
ko durmenta quddysun. Dddexkt Kuyncena. Dddysusa. Tedenue pazpex€HHOro raza yepes
MPSMOJIUHENHYTO TPYOy.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

JlekimonHas aynuropusi, OCHaIEHHAS MYJbTUMEAUNHBIM IPOCKTOPOM U 3KPAHOM.
ObopynoBaHue i JIEKIMOHHBIX J€MOHCTPALUH.

Y4eOHbIe ayTUTOPUH, OCHAIEHHBIE JIOCKOM.

Hoctyn k 6ubnmorexkam y4eOHOM TeXHUUECKOW JIUTEPATYPhl, B TOM YHCJIE AIEKTPOHHBIM,
HEOOXOUMBIH JJIsl OCYIIECTBICHHUS] CAMOCTOSTEIbHOW PA0OThI 00YUarOIIIUXCSI.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. O6umwii kype ¢pusuku [Teker] : B 5 1. T. 2 : TepmoanHamuka u MoJekyisipHas (usuka : y4eO.
nocobwue st By3oB / 1. B. CuByxun .— 5-e m3n., ucnp. — M. : @usmarnur, 2005, 2006, 2011, 2014
— 544 c.
2. OcHoBol pusuku [Teker] : Kype obmieii ¢pusukn : B 2 T. T. 2 : yueOHUK Ju1st By30B. KBaHTOBas 1
craructuueckas ¢pusuka. Tepmopunamuka / B. E. benonyukun, J{. A. 3aukun, 0. M. [lunexiok ; nox
pen. FO. M. llunentoka .— 2-e u3a., ucnp. — M. : ®uzmarauT, 2007 .— 608 c.
3. Kparkuii kypc repmonunHamuki [Tekct] : yue6. nocobue nist By3os / B. E. benonyukun ; M-Bo
oOpazoBanus u Hayku Poc. @enepanuu, Mock. pus.-TexH. uH-T (TOC. YH-T .— 2-€ U3]1., iepepad. u Jo1I.
— M. : M®TH, 2010 .— 164 c.
4. TepMonMHaMUKa, CTAaTUCTHUYECKAsI U MOJIeKy sipHast gusuka [Tekct] : yued. mocobue amns By3os / H.
A. Kupuuenko .— 4-e uzn., ucnp. u fon. — M. : ®usmarknwura, 2012 .— 192 c.
5. JlaboparopHsrii mpakTukyMm 1o obmieit gusuke [Texcr] : B3 1. T. 1 : TepmoguHamuka u
MoneKymspHas puzuka : yued. mocobue ans By30B / mof pea. A. JI. [magyna ; M-Bo oOpa3oBaHus 1
Hayku P®, Mock. ¢u3.-rexH. uH-T (roc. yH-T .— 3-€ u3a., ucnp. — M. : MOTH, 2012 .— 292 c.



6. Coopruk 3a7a4 1o obmemy kypey ¢usuku [Texct] : B 3 4. U. 1 : Mexanuka. TepmonnHaMuka u
MoneKymspHas puzuka : yued. mocobue ains By30B / mof pea. B. A. OBunHknHa .— 3-€ U3]1., UCTIP. U
o, — M. : ®usmarkuaura, 2013 .— 560 ¢

7. CoopHuUK 3a/1a4 110 001iemy Kypey ¢usuku [Teker] : B 3 4. Y. 1 : yue6. mocoOue i1l By30B.
Mexanuka. TepmoanHaMuka 1 MOJIEKyIIsIpHast ¢pusuka / mon pen. B. A. OBunHkHHA .— 4-€ U3/1., UCTIp.
— M. : ®usmarkuura, 2016 .— 560 c.

8. Kanamnuukos H.I1., CmonabipeB M.A./OcHoBbl pusuku B 2-x Tomax M.-Jlabopatopust 3nanmii, 2017

JomnonHurensHas aureparypa

1. Kypc obmeti ¢puznku. Mexanuka u MonekymspHas puzuka [Tekct] : yue6. moco0. ans By3os / JI. 1.
Jlannay, A. U. Axuesep, E. M. JInpmmn .— 2-e u3za., ucnp. — M. : Hayka, 1969 .— 400 c.

2. MonekynsipHas ¢pusuka v repmoguHamuka [ Texct| : OcHOBHBIE MTOJIOKEHHS 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.

3. Merozpl perieHus 3a7a4 B o01ieM kypce ¢pusuke. TepMoarnHaMuKa u MoJeKyIsipHas pusuka [Tekcr]

: [yae6. mocobwue mist By30B] / B. I1. KopsiBoB .— M. : Beicmas mikoina, 2009 .— 358 c.

4. Dutponus [Tekct] : y4. mocodue aist By30B : pek. YMO Mock. ¢husuko-texH. na-Tta / JI. A. 3aukuH ;
M-Bo 06pazoB. P®, Mock. puzuko-texH. ue-T .— M. : MOTU, 2003 .— 56 c.

5. DNeMeHTHl CTaTUCTHYECKON MEXaHWKH, TEPMOANHAMUKY B KUHETHKY [ Tekcr] : [y4ue0. mocobue st
By30B] / U. @. llleroneB .— 2-e u3a., ucnp. — Jlonronpynnsrtii : Uaremrext, 2008 .— 208 c.

PeKOMeHI[OBaHHaH JuTeparypa Ajd CaMOCTOATCIIbHOTO U3YUCHUS.

1.Cratuctuueckas ¢usuka [Texct] : T. 5/ ®. Peitd ; nep. ¢ anrn. ; mox pen. A. W. HlansHukosa, A. O.
Baiicenbepra .— M. : Hayxka, 1972 .— 352 c.

2. Tepmonnnamuka [Tekcr] : yuebnuk mns ya-to / U. 11. bazapos .— 4-e uzn., mepepad. u mon. — M.
: Beicmag mxona, 1991 .— 376 c.

3.CoBpemeHHas TepMonnHamMuKa. OT TEIUIOBBIX JIBUTATENEH 10 TMCCUIIaTUBHBIX CTPYKTYp [Tekcr] :
[yueOnuk s By3oB] / U. [puroxun, 1. Kongemynu ; nep. ¢ anrn. FO. A. Jlanunosa, B. B. benoro ;
moxt pen. E. [1. Areesa .— M. : Mup, 2002 .— 461 c.

4.Hekoropslie 3a1a4un Teopun TeruonpoBonnoctu [Teker] : yue6. mocobue uis By3oB / B. C. Bynbirus ;
M-Bo o6pa3oBHus u Hayku Poc. denepaunn, Mock. ¢us.-TexH. uH-T (Toc. yH-T) .— M. : U31-BO
M®TH, 2006 .— 64 c.

5. Tepmonuuamuka, ctaructudeckas usuka u kuHeTrka [ Texct] : yue6. mocobue mist By30B / FO. b.
Pymep, M. I11. PeiBkun .— / 3-e u3a., nepepad. — HoBocubupck : U3n-Bo HoBocubup. yu-ta, 2000,
2001 .— 608 c.

6.IIpyr 3.B., Knenos C.JI., OBcannukoBa O.b. BBenenue B Teopuro BepOsSTHOCTEN B
MoJieKyspHoi ¢uzuke. — M.: MOTHU. 2002.

7.I0pyr 2.B., Kneno C.JI., OBcsunukoBa O.b. DnemeHTsl Teopuu QuUIyKTyanuii 1 GpOyHOBCKOTO
JOBWDKEHUS B MOJIEKYJIsipHOH (u3uke. — M.: MOTH., 2002.

8.I1pyt O.B. Terodpusudeckue croiicta TBEPABIX Ten. — M.: MOTHU. 2009.

9.Bynbirun B.C. Teopemsr Kapno. — M.: MOTH, 2012.

10.byasirua B.C. TeruioémkocTh W BHYTpEHHSsE 3Heprus raza Ban-gep-Baamsca. — M.: MOTU,
2012.

11.Momos I1.B. duddyszus. U.1. Dnemenrapuas teopust, Y. 2. Ciydaiiasie omyxaanus — M.: MOTH,
2016.

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

1. http://mipt.ru/education/chair/physics/S_II/method/ — mMeToamueckuii pazzen caiira kadeaps
OObweit huzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — anexrponnas 6udnmoreka MOTU, paznen «O0mas
¢duznkay

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha nex1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIMHBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALUIO
Npe3eHTAlUMN.

Jlureparypa, pekoMeHIyemMas K Kypcy, JOCTYITHA B 3JICKTPOHHOM Buje (cM. I1.[ 1,2] mepeuHs pecypcoB
WH(POPMALIMOHHO-TEICKOMMYHHKaIMOHHOH ceTn "MHTepHeT", He0OXOANMBIX JJIs1 OCBOCHHS
JUCIUIIINHBI (MOJYJIsA)), TAK YTO CTYACHTHI MOTYT YATAaTh Y4EOHUKH MPSIMO CO CBOMX IIIAHIIETOB.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_IyJ'lﬂ)

Crynent, nzyuaronmii Kypc «O0mas Qu3nka: TepMOJMHAMHKA U MOJICKYJSIpHasT (PU3UKa», JTOKEH He
TOJBKO U3YYHTH 00IIHe (PU3NUSCKUE 3aKOHBI ¥ ITOHATHSI, HO HAYYUTHCS IPUMEHSATh HX Ha MPAKTUKE.

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMs s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB Ha BOIIPOCHI, IIPETHA3HAYECHHBIX JUIS CAMOCTOSTEIBHOTO H3yUeHHS;

— pCHICHUC 3a/iaY, IMpcjIaraCMbIX CTyACHTAM Ha JICKIUAX U MPAKTUYCCKUX 3aHATUAX,
— INOATOTOBKY K NPAKTUYCCKUM 3aHATHUAM, KOHTpOHBHOﬁ paGOTG, caadec SaHaHHﬁ, OK3aMCHY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AEHTa OCYIIECTBISETCS B (dopMme
WHIUBUYAJIbHBIX KOHCYIBTALIMH.

[loka3zarenem BiaieHUs MaTepUANOM CIYXXHT yMEHHE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
IPUMEHATh TEOPETHYECKHE 3HAHMUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OOJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe 1EHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUUECKUE CBEJICHNUS M MPOBOJUTH Bce HEOOXOIMMBIE BBIYMCIICHUS, JOBOAS 3a/1ady 10 KOHEYHOTO
oTBeTa. 3ajadya CUYMTAETCS PEIIEHHOW, €CId OHAa COACPKUT OOOCHOBAHHOE PELICHHE: CCHUIKM Ha
IpUMeHsAeMble (U3MYECKHE 3aKOHBI U KOPPEKTHBIE BBIKIIAIKHU, a TAKXKe MPABIIIbHBIN YNCICHHBIH OTBET
(ecnu B 3a1a4€ €CTh YMCIIOBBIC ITAHHBIE).

HpI/I IMOATOTOBKE K NPAKTUYCCKUM 3aHATUAM HeO6XOI[I/IMO O3HAaKOMHUTBHCA C OCHOBHBIMU INOHATUAMU U
3aKOHaMH, KOTOPbIMH 6y,I[€T NOCBALICHO 3aHATUC, W PCIIWUTH 3aJadu, IMMPCAYCMOTPCHHLBIC JIA
IOATOTOBKHU IO TEME CEMUHApPA.

B kxypce mmpoko HCHONB3YIOTCS MOHSATHS M METOIbl MaTeMaTH4ecKOro aHajin3a (YHKUUH MHOTHX
MEPEMEHHBIX U TEOPUU BEPOATHOCTEH. DTH AUCIMIUIMHBI W3Y4alOTCs HapajuIeIbHO ¢ KypcoM oOrmeit
¢uzukn. Eciiu cTyneHT cTanKkuBaeTcsi ¢ MaTeMaTHYECKUM MOHITHEM, KOTOPOE elle He ObLIO0 U3Y4YEHO B
paMKax YHOMSHYTBIX MaTeMaTHYECKUX KypcOB, OH JOJDKEH IPEABAPUTEIBHO O3HAKOMHUTBCA C
COOTBETCTBYIOLIMM  pPa3leloM  MareMaruku  caMmocTosATeslbHO.  HeoOxomumbli  MHHUMYM
MaTeMaTHYeCKUX CBEJCHHI M3JIaraeTcsi Kak Ha JIEKIUSIX, TaK U B OCHOBHOW y4YeOHOU JwuTeparype,
PEKOMEHyeMOU I U3yYEHUs JaHHOW JUCLMILINHEL.

[IpomexxyTOuHBII KOHTPOJIb 3HAHUI MPOBOIUTCS B BHJIE KOHTPOJILHOW PabOTHI, HA KOTOPOH CTYIEHTY
MpeyiaraeTcsl pelnuTh MATh 33/1a4 10 NPOWJCHHBIM TeMaM B (opmMaTe, aHaJOTMYHOM MHCbMEHHOMY
sK3aMeHy. I IpOBEpKM 3HAHMM, a TakKe ITOHMMAaHUS U BJIAJEHHUs MaTepualioM, B IpOLEcce CAa4U
3alaHuil TIPETO/IaBaTeNlb MOXKET 3a7aBaTh CTYAEHTY JOMNOJIHUTEIBHBIE TEOPETUYECKHE BOMIPOCHI IO
nporpaMme Kypca WM JaBaTh AJIS peIleHHs JONOIHUTENIbHbIe 3agaun. OOs3aTenbHbIM TpeOOBaHUEM
SIBJISICTCSI BBITIOJIHEHUE JOMAIIHUX PabOT, KOTOphle O(GOPMIISIIOTCS B CIEUMAIBHO OTBEAEHHOW IS
9TOro TE€TPagu U CUCTEMAaTHUYECKHU CIAIOTCS HAa IIPOBEPKY.

Ha nucemMeHHOM 3K3aMeHE CTYAEHTY MIpeUIaracTcsl pelmuTh 5 3aaad. TeMmaruka 3ajad IMOJHOCTBIO
COOTBETCTBYET IIPOrpaMMe Kypca, OJHAKO BCE 33Jaud IIMCbMEHHOIO 3K3aMEHa SIBJIIFOTCS I1OJIHOCTBIO
opurnHanbHbIMH. Ha 5K3aMeHe cTyeHTaM pa3pelieHo Mob30BaThCs JIF00O0H CIpaBOYHON WM y4eOHOM
nurepatypoil. Takast ¢opma 3K3aMeHa MCKIIOYaeT Oe3ayMHOE 3ayyMBaHUE 3aKOHOB M HAIpaBlIeHAa Ha
MPOBEPKY NIyOMHBI IOHUMaHUS Marepuajja U CIOCOOHOCTH CaMOCTOATENBHO MPUMEHATh (U3NUECKHE
3aKOHbI B HECTaHAAPTHOMN CUTYaLUH.



[ToMuMoO H3yueHHs pa3esioB MEXaHUKH, 0003HAYEHHBIX B IPOrpaMMe Kypca, CTYACHTY PEKOMEHIYeTCs
CaMOCTOSITEJIbHO HW3y4aThb pas3lIMyHbIe BONPOCHl, OTHOCSLIMECS K oOmeil ¢usuke (MexaHHKe),
BO3MOJKHO BBIXOJSIIIIME 32 PAMKH IPOTPAMMBI, pacIIHpsisi TAKUM 00pa3oM CBO (pr3ndecKkuil Kpyrosop.
Ha sk3ameHe CTyIeHTy npeajaraercs B KayecTBE OJHOTO M3 IIyYHKTOB Omiera BbIOpaTh M pacckas3arhb
000 3apaHee MOATOTOBICHHBI TEOPETHUSCKUH WM SKCHEPUMEHTAIBHBIM BOMPOC, HWMEIOIIUIA
OTHOIIICHHE K TPOWJIEHHOMY Kypcy (3TO MOXeT ObITh JTHOO YIITyOJeHHOE HW3JIOKEHHE OJHOTO W3
BOIIPOCOB MPOTpaMMbI Kypca JIM0O BOIPOC, HE 3aTparkBaeMblil B IporpaMMe Kypca, KOTOPBIH OHAKO
MOXET OBITh PAacCMOTPEH B paMKax H3y4eHHOTO Kypca), IPOIEMOHCTPHPOBAB TAaKUM 00pa3oM
CIIOCOOHOCTh CAMOCTOSTENIFHO Pa3OupaThesl B pa3IMYHBIX BOIPOCAX M 3a7adax (M3HKH, OCHOBBIBASICH
Ha MPUMEHEHUH SIUHBIX 00IIe(PU3NIECKIX 3aKOHOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: buodwusuka u dbuonHpopmaTka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kageapa obueit pusnku

Kypc: 1

KBaJU(PUKAHA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH
PaspaGorunkm:

3.B. IpyT, 1-p xum. Hayk, npodeccop, npodeccop

B.C. Bynbirun, kanj. ¢pus.-mar. Hayk, JOLEHT, mpodeccop
K.M. KpbiMckuii, kKaHa1. ¢u3.-MaT. HayK, JIOIEHT, JIOIICHT

A.B. T'aBpukoB, kaH1. ($U3.-MaT. HAyK, JIOICHT, JIOIICHT

B.A. OBuMHKUH, KaH[I. TEXH. HAyK, OIEHT, TOICHT

H.A. Kupuuenko, 1-p ¢u3.-mart. Hayk, mpodeccop, mpodeccop
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKEHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IlpoexTupyeT peuieHue KOHKPETHOM 3amadyu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouUTh MareMaTHYecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAyYHO-TEXHUYECKOI

u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH
OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,

oubnuorpaduyeckue mepedHr u 0030pbl WHPOpPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMU CETAMU C LIEJIBIO MOMyYEHHsI, XpaHEHUS U

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopManun
[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,

3aKOHaMHM ¥ TEOPUSIMH COBPEMEHHOM (PpH3nKn

[MK-1.2 Mmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHHUA U PabOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

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

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

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

IMK-3.1 3naer mpuHIOMIILI PabOTHI M JHANa3oHbl pabounx
apamMeTpoB HCIOIB3YEeMOT0 HayYHOTO 000py/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAIUTHYECKHX
METOJOB BBIYUCIICHUH

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yybTare M3Yy4YCHHUA AUCHUILUINHBL «06]]_[35{ (1)I/IBI/IKaI TCPMOJHAMUKAa W MOJICKYJIIpHAA (1)I/ISI/IKa)>

00yJaromuiics JOmKeH:




3HATb:

- pyHIaMEHTaJIbHBIC 3aKOHBI ¥ TIOHATHS TEPMOAMHAMUKN U MOJICKYISIPHON (DU3HUKH, a TAK)KE TPaHHIIBI
UX IPUMEHUMOCTH:

- OCHOBHBIC 3aKOHBI TepMOIMHAMUKH (1, 2, 3 «Hadamay);

- TIOHATHE O PABHOBECHBIX M HEPAaBHOBECHBIX IPOIECCAX, TEPMOIMHAMHUYECKOE OIpEAeIeHUE
SHTPONHH, 32aKOH BO3PACTaHHsI SHTPOIIMH, SHTPOIIUS HICATHHOTO Ta3a;

- OCHOBBI MOJICKYJSIPHO-KMHETHYECKO Teopuu (ocHoBHOe ypaBHeHue MKT, mimHa CcBOOOAHOTO
npoOera, pactipenenenus bompimana, Makcseia);

- OCHOBBI CTATHCTHYECKOM (DM3MKHU (CTAaTUCTUYECKUI CMBICI SHTPONHHM, MOHATHE O paclpeieieHuu
I'u60ca);

- OCHOBBI KBaHTOBOM TEOpHMHM TEIUIOEMKOCTH (CTemeHHM CBOOOIBI M HMX BO30yXIeHue,
XapaKTepUCTUYECKHE TeMIeparypbl, 3akoH [rononra-I1tn);

- OCHOBBI TeopuH (Pa3oBbIX MepexonoB ((a3oBble OUArpaMMBbl, TEIJIOTH IEPEXOO0B, YpaBHEHHE
Knaneiinpona-Knaysunyca);

- OCHOBHBIC 3aKOHbI IIOBEPXHOCTHOTO HATSXKEHUS (KOI((HUUNEHT MOBEPXHOCTHOTO HATSHKEHHS,
¢dopmyna Jlannaca, BHyTPEHHSISI DHEPTHSI €IMHHUIIBI TOBEPXHOCTH);

- OCHOBBI TEOPHH MPOLECCOB MepeHoca: AUQQy3us, TEIIONPOBOIHOCTh, BA3KOCTh. KoadduimeHTs
NepeHoca B ra3oBBIX cpelax. bpoyHOBCkoe IBWXeHHE, 3aKOH JWHITelHa-CMoayxoBckoro. CBs3b
MEX]ly TOJBMKHOCTHIO B Koddduimentom auddysuu.

yMeTh:

- IPUMEHATH U3yUYCHHbIE 001I1e (PU3NUECKUE 3aKOHBI JJIS1 PELICHUS] KOHKPETHBIX 33/1a4 MEXaHUKH:

- TIPUMEHSTH 3aKOHBI COXPAaHEHHs Ul pacuéTa MPOLECCOB CXKAaTUs/PAaCIIMPEHHs I'a30B, B TOM YHCIIE:
JUId paclIMpeHHs] raza B IyCTOTy; MCTEYCHHE ra30B M3 MaJlOrO OTBEPCTHUS; TEUCHHE B YCIOBHSIX
addexra Jxoynsa-Tomcona,

- paccuutbiBarh KII/| paBHOBECHBIX LMKJIOB TEIUIOBBIX M XOJOAWJIBHBIX MAllWH, B TOM 4YHCIE
3a/laHHbIX B KoopauHaTtax TS;

- paccuuTHIBaTh HW3MEHEHHE SHTPONHMHM B HEPABHOBECHBIX NPOILECCAX, a TAKKE MAaKCHUMAJIbHYIO M
MHUHHUMAJIbHYIO pabOThI CHCTEM;

- paccuMThIBaTh TEIUIOBbIE NPOIECCHl € Y4€TOM Haiduyusi (a3oBbIX HepexomoB U 3 eKToB
MOBEPXHOCTHOTO HATSKCHMUS;

- paccUUTHIBATh TEIJIOBBIE MIPOLIECCHI AJISl HeUJeaIbHBIX ra30B (Ui ypaBHeHus Ban-nep-Baansca);

- TIONIB30BaTbCs BEPOSTHOCTHBIMH pACIpENeICHUSAMH, YMEThb BBIUUCIATH CPEJHHE 3HAYCHUS U
CPEAHEKBAJIpaTUUHbIE OTKIOHEHHMsS MapaMeTpoB MJisi ciydaeB pachpeneineHuid bonbimana wu
MakcBeia;

- paccuMThHIBaTh CTAaTUCTHYECKUH BEC W HHTPOINMIO HA OCHOBE CTAaTHCTUYECKOW TEOpHUU JUIS
MPOCTEHIINX CHCTEM C TUCKPETHBIMU 3HEPIeTHUECKUMH YPOBHSIMH;

- paccUMTHIBaTh CKOPOCTH NIepeHoca BeulecTBa (Win Temia) npu Juddy3un (WId TemIonpoOBOJHOCTH) B
CTAlMOHAPHBIX ¥ KBA3UCTAIIMOHAPHBIX CITydasx;

- aHaJM3UPOBaTh (HYU3UYECKUE 3a7a4H, BBIICISIS CYLIECTBEHHBIC U HECYILIECTBEHHBIC aCIIEKTHI SIBJICHU,
U Ha OCHOBE MNPOBEIEHHOIO AaHAIN3a CTPOUTH YNPOIIEHHBIE TEOPETUUECKUE MOAETH (PU3NIECKUX
SIBIICHU;

- TPUMEHATHh pa3NWYHble MaTeMaTHUeCKHEe HMHCTPYMEHTHl peIleHHs 3ajad  HCXOIsd M3
c(hOpMyYIIUPOBAaHHBIX (PUZNUECKUX 3aKOHOB, U IPOBOAUTH HEOOXOAMMbIE aHAIMTHUECKHUE U YHCIICHHBIC
pacy€Thl.

BJIaJeTh:

- OCHOBHBIMH METO/IaMH PELICHUS 3a1a4 TEPMOJUHAMUKH U MOJICKYJISIPHOM (DH3HKH;
- OCHOBHBIMH MareMaTW4eCKUMM WHCTPYMEHTaMM, XapaKTE€pPHbIMM Ui 3a7ad TEPMOAMHAMUKU U
MOJIEKYJISIPHON (PU3UKH.

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

1. HWpeanbHBI W HeuAcalbHBIN Ta3bl. JlaBieHWE HAEATBLHOTO Ta3a Kak (YHKIWS KUHETUYECKOU
sHepruu MoJiekya. COOTHOILIEHHE MEXIy TeMIepaTypol WIAealbHOrO ra3a U KWHETUYECKON HHeprueit
€ro MOJICKYJ.

2. TepmonuHamuueckas cucreMa. MUKPOCKOIIMYECKUE U MAKPOCKOIIMYECKUE MapaMeTpbl. YpaBHEHUE
coctosiHus. CTalMoHapHbIe, PABHOBECHBIE M HEPABHOBECHBIE COCTOSHUS U MTPOLIECCHI.



3. Pabora, BHyTpeHHss 3Heprus, Temiora. [lepBoe Hayamo TepMOIMHAMUKH.

4. PabGora wuaeanbHOTO raza B PaBHOBECHBIX M30TEPMUYECKOM U H300apHYecKOM Ipoleccax.
BHyTpeHHss SHEprus uaeaabHOTo rasa.

5. Temnoémkocts. Ternoémroct CV u CP. Temoémkoctu CV u CP npeansHoro raza. ®opmyna
Maiiepa.

6. Anuabatuyeckue M IOJIMTPONMYECKHE MPOLECCHl. YpaBHEHHME aauadarbl M MOJIUTPONbBI UIs
U7eaNbHOrO Ta3a.

7. Iukn Kapro, KIIJ] mammnaer Kapro. Teopemsr Kapho.

8. Bropoe Hauano TepmMoauHamuku. PaBeHcTBO M HepaBeHcTBO Kitaysmyca. DHTpomusi. 3akoH
BO3pACTaHUs SHTPOIUH.

9. DHTpomnus uaeaIbHOro rasa.

10. Tepmomunamudeckue moteHnuaibl. CooTHomeHuss MakcBemna (COOTHONIEHHS B3aWMHOCTH).
Ypasuenus ['u66ca—Ienpmromnsiia.

11. Cssa3p nmpousBogHoi OU/OV ¢ ypaBHEHHUEM COCTOSHHUS
12. Paznocts CP — CV B 0o0miem cirydae.

13. dazoBsle mepexoasl nepBoro poaa. YpasHeHue Knanelipona—Kinaysuyca. @a3oBoe paBHOBecHe
«okuakocTb—Iap». Kpuruueckas Touka.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

1. HaiiTu BHYTpEHHIOIO DHEPTUIO0 MACAIBHOIO Ta3a ¢ MOCTOSHHOM TeroéMkocThio CV, mmeromero
nasienue P u 00bém V.

2. Belpa3uth AaBieHHE HWICATIBHOTO ra3a Yepe3 KOHLEHTPALUIO U CPETHIOI KMHETHYECKYIO YHEPTHIO
MOCTYIATEIILHOTO BIKCHUST MOJICKYIL.

3. 3ammcars IepBOE HAYaI0 TEPMOAMHAMHUKH B nudPepeHnaIrHOM BUIE.

4. Paccuntarb paboTy UACATBHOTO ra3a B H30TEPMHUUYECKOM/aIna0aTHYeCKOM MPOIIEeCCe.
5. BeiBecTu ypaBHEHHE aanabdaThl UeaNbHOTO Ta3a.

6. [Momyunts paznocts CP CV mns uaeanpHOro rasa.

7. Anqnabarndeckoe ucteueHue razoB. CKOPOCTh 3ByKa

8. Haiit ckopocTh HCTEYCHHUS HICaTBHOTO OJHOATOMHOTO Ta3a MpH Temreparype T B MycTOTy uyepes
OTBEpCTHE.

9. Paccuntarh CKOPOCTH 3ByKa B BO3yXe IPH KOMHATHOM TemIiepaType.

10. M3o6pazute nukn KapHo B koopamnatax TS. VYkazare Ha Tpaduke TEMIOThl HarpeBareist |
XOJIOAMIIbHUKA, a TaKKe PadOTy B LIUKIIE.

11. Iomyuurs BelpakeHue ansa KIIJ] naeansHo# TeroBoil MamuHbl KapHo.

12. Cucteme cooburmm terto Q npu remieparype T. Uemy MOeT ObITh paBHO U3MEHEHHE SHTPOIIHUU
ds?

13. Jlats cTarucTudeckoe onpeesieHne S HTponuu. Uem omnpeenseTcsi paBHOBECHOE COCTOsTHHUE?

[Tpumep 3K3aMeHAMOHHOTO OUIeTa.

bunerl:

1. HaiiTu ckopocTh MCTEUEHHS HUJI€aJIFHOTO OJHOATOMHOTIO ra3a MpH Temrmeparype T B MyCTOTy uepes
OTBEPCTHE.

2. PaccunTarh CKOPOCTDH 3BYKa B BO3YyXC IIpU KOMHATHOM TeMIieparype.

Kputepun onennBanus

Onenka «oTau4HO (10)» BBICTABISETCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CUCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHUsl yueOHOH MporpaMMbl U 3a e€ ImpeesiaMy, a TaKkKe YMEHHE YBEPEHHO NMPUMEHSTh UX
Ha [IPAKTUKE MPU PEIICHUHN CIOKHBIX HECTaHJAPTHBIX 3a/1ad.

Onenka «oTau4HO (9)» BBICTABISIETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
nryOokue 3HaHMS y4eOHOM MporpaMMbl U YMEHHE YBEPEHHO MPUMEHATh UX Ha MPAKTUKE NIPHU PELICHUH
HECTaHAAPTHBIX 33/1a4.



Onenka «oTau4HO (8)» BBICTABISIETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
nryOokHe 3HaHMS y4eOHOM MporpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha NMPAKTUKE NPHU PELICHUH
HECTaHJAPTHBIX 33]1a4, OJJHAKO JOIyCTUBIIEMY HEKOTOpPBIE HETOYHOCTH IIPH OTBETE.

Ouenka «xopomo (7)» BBICTABIAETCS CTYHACHTY, €CIHM OH IPOJEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
YBEpEHHOE MMOHMMAaHUEe MaTepraa yueOHOH nporpaMMbl 1 yMEHHE CBOOOTHO MPUMEHATH (pu3nueckue
3aKOHBI Ha IPAKTUKE [IPU PEIIEHUH TUIIOBBIX 33]ad.

Onenka «xopomo (6)» BBICTaBISETCS CTYACHTY, €CIH OH MNPOASMOHCTPHUPOBAJI TBEPIAOE 3HAHUE
Marepuasia y4eOHOM MporpaMmbl M yMEHHE HPUMEHATh (pu3ndeckue 3aKOHbBI Ha IPAKTUKE IIPH
pEIICHUH TUITOBBIX 3a7ay.

Ouenka «xopomo (5)» BBICTABIAETCS CTYACHTY, €CIHM OH IPOJEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
MOHMMaHUE Marepuaja yueOHOH mporpaMmbl U YMEHHE IPUMEHSTh (PU3NYECKUE 3aKOHBI HA MPAKTHKE
IIPU pEeIIeHUH TUIOBBIX 3a/1a4, OJJHAKO JOIYCTUII IPU OTBETE Psii TPYOBIX HETOUHOCTEH.

OneHka «yJIOBJIETBOPUTENIBHO (4)» BBICTABIACTCS CTYICHTY, [TOKa3aBUIeMy (parMEHTApHBIN XapakTep
3HaHWH, JOITyCKaBIIEMY HETOYHOCTH B (POPMYIUPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX MOHSATHH, HO
IPU 3TOM TPOAEMOHCTPUPOBABIIEMY CHOCOOHOCTh pellaTh MPOCTHIE 337a4u M BIaJCHUE OCHOBHBIMHU
paszenamu yueOHOM nMporpaMMbl, HEOOXOIUMBIMH ISl JAIbHEHIIEro O0ydeHusl.

OreHKa «yIOBIETBOPUTENBHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIEMY CHIIBHO (pparMeHTapHBIN
XapakTep 3HaHWH, JAOMycKaBlleMy rpyObie OMMOKH B (DOPMYIUPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
TOHSITHIA, HO TIPH 3TOM TPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD peIlaTh MPOCTHIC 3aa4H M BIIaJCHUE
OCHOBHBIMH pa3jenaMu yueOHO# nporpaMMbl, HEOOXOIMMBIMH ISl JajbHEHIIIEro 00yYeHUSL.

OrneHka «HEYIOBIETBOPUTEIBHO (2)» WM «HEyAOBIETBOpUTENHHO (1)» BBICTABISETCS CTYIACHTY,
KOTOPBIi HE 3HAET 3HAYUTENIFHYI0 YacTh OCHOBHOTO COJNEPKAHUS TPOTPaMMBI, CHUCTEMATHYECKH
JoITycKaeT rpyobie omuOKky nmpu GOpMYyITUPOBAHUN OCHOBHBIX (PM3MYECKUX 3aKOHOB WIIM HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MIECKHE 3aKOHBI JaKe VIS PEIICHHs IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

Bpemst mpoBeieHnsl MUCBMEHHOM YacTH dK3aMEHa COCTaBIIsieT 4 aCTPOHOMHYECKUX 4yaca. Ha sk3amene
NPEIUIAraloTcsl Ul PELICHHsT 5 OpUTHMHAIBHBIX 3a7ad. TeMbl COOTBETCTBYIOT TEMaM CEMHHAPCKUX
3aHATHH. 3aja4a CYMTACTCS PEIIEHHOW, €CIM OHAa COACPKUT OOOCHOBAaHHOE pEIICHHE: CCHUIKM Ha
npuUMeHsieMble (pU3NUECKHe 3aKOHBI U KOPPEKTHBIC BBIKIIA/IKHU, @ TAKKE MIPABUIbHBIA YUCICHHBIH OTBET
(ecnm B 3aa4e ecTh YMCIIOBBIC NaHHBIE). Ha sx3amMeHe pa3peniaercs moJib30BaThCs TFOOBIMU 3AITHCIMH
W y4yeOHBIMH MOCOOMsIMH B OymMakHOM Buje. Kareropuyecku 3ampeniaercss BKIIOUATh JHOOBIE
YCTPOKMCTBA, KOTOPhIE MOTYT CIY)KUTh CPEICTBAMHU CBS3UM — HOYTOYKH, IUIAHIICTHI, TENC(POHBI U T.II.
Hapymirenu ynaistoTcs ¢ 9K3aMeHa ¢ OLICHKOH «HEyIOBIETBOPUTEIbHOY. Pa3perraercs moab»30BaThes
KaJIbKYJISITOpPAaMH. 3alrpeniaeTcs Moab30BaThCs KaJbKYISTOpaMH B MOOMJIBHBIX Tene(oHaX, HOyTOyKax
U T.IL



