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Oakanasp
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AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.
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[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 obmeii ¢u3uku siBusiercss mepexonHbIM OT MIKOJBHOW (PU3MKH K Kypcam TEOpPETHYECKOH (U3UKUA H
CIIELMATN3UPOBAHHBIM KypcaM SKCIEPUMEHTAIbHOM (u3uKu. [{ng ocBoeHus auciuminael « TepmoanHamMuka
U MoJieKyJsipHas (hu3nka» oOydaroIuiics JOJDKeH o0NlagaTh 3HAHUSIMU M YMEHUSMHU B 00bEME Kypca Ppu3uku

M MaTeMaTUuK! CPETHEH IIKOJIBI.
1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

OcBoeHue cTyleHTaMu 0a30BBIX 3HAHWH B 00JAaCTH MEXaHWKU JUIS JAJbHEHIIEro M3y4YeHUs IPYTHX
pa3nenoB (GM3MKH W YIIIYOJCHHOTO W3yudeHHs! (PyHIaMEHTAIbHBIX OCHOB CTaTUCTHYECKOW (U3WUKUA U

(U3NIECKON KHHETHKH.

33]13‘[1/[ JAUCHUIIINHBI

- (opmupoBanue y oOydarommxcs 0a30BBIX 3HAHHWNA B OONACTH TEPMOIWHAMUKHA W MOJEKYISAPHOMN

¢buznku;

- (opMHpOBaHHME YMEHHH U HaBBIKOB IPUMEHATH

HN3YYCHHBIC TCOPCTUYCCKUEC 3aKOHBI U

MaTeMaTUICCKUC MHCTPYMCHTHI JJIA PCIICHUA PAa3JIMYHBIX (1)I/IBI/I‘ICCKI/IX 3aaa4,

- ¢opmupoBaHue O0OIMIEPUINIESCKON KYIBTYPbl: YMEHHUS BBIICHATH CYIIECTBEHHBIE (U3NYCCKUE
SBJICHUS M TpeHeOperaTtb HECYIIeCTBEHHBIMH; YMEHHUS TPOBOIMTH OLCHKH ()U3UYECKUX BEINYMH;
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 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOH LIEH U BEIOHPATH
OIITHMAJIbHBIE CITIOCOOBI UX PELICHUS, UCXO/IS 3
JEHCTBYIOIMX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VYK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBSI3aHHBIX
3aJad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenenser
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS TIOCTABICHHBIX 33134

VK-2.2 IIpoektHpyeT penieHMe KOHKPETHOM 3amadu
MpOEeKTa, BBHIOWpAs ONTHUMAIBHBIH CIOCO0 ee pelieHus,
UCXOAsl M3 JEUCTBYIOIIUX MPABOBBIX HOPM U HMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CniocobeH npuMeHSTh
(byHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1ady,
HaMeyarb IyTH €€ PEeLCHUS

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTU4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJIHBIX 33129

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJJIEKTYaJbHOTO aHajdu3a HWHGOPMAIMU IpPU pEIIeHUU
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOM

u (W) TexHoJIornyeckod uHpopMauum B objactu
npodeccuoHaIbHON 1S TeTbHOCTH
OIIK-4.3 VYmeer cocTaBmsATh aHHOTALUWHW, pedeparsl,

oubnuorpaduyeckue mepedHr W 0030pbl WHPOPMALIUU B
oOmactu cBoeit mpodeCcCHOHABHON NeITeTbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMU CETAMU C LIEJIbIO MOMYUYCHHsI, XPAaHEHUS U

00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun
[IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH  MOHATHUSIMH,

3aKOHaMHM ¥ TEOPUSIMH COBPEMEHHOM (PpH3nKn

[IK-1.2 Mmeer myOokoe 3HaHWE W TMOHMMaHHE O0a30BBIX
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 MpaBWIa TOBEACHUS M PabOTHI B
COBpPEMEHHO Hay4HO# 1abopaTopun

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

[IK-1.8 Bnageer HaBblKamMH pPabOTBI C COBPEMEHHBIMH
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-3.1 3naer npuHUMIBI pabOThl M AMANA30HbI PabOYMX
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

[MIK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH

I1K-3 CrniocobeH BBI6I/IpaTB " NpUMCHATH HUCHOJIB3YCMbIX  TCOPCTUUCCKUX IIOAXOAOB W  YMCHHUC
OoAXOAAIICC 060py;[0BaH1/Ie, WHCTPYMCHTBI U OL€CHUBATb TOYHOCTbH HpI/I6JII/I)KeHHBIX AHAJIUTHYCCKUX
MCTOABI I/ICCJ'ICI[OBaHI/Iﬁ JJI1 pCHICHUA 3a/1a41 B MCTOO0OB BBIYMCIICHUM

130paHHON NPEIMETHON 00IacTH [IK-3.3 YMmeeTr npon3BOANTE OLEHKY TOYHOCTH UYHCIEHHBIX

METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  HCHOJB3yeMBIX  aJrOpUTMOB H  0oOBeMa
TpeOyeMBbIX BHIYHCIUTEIHHBIX PECYPCOB

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

3HATb:

YMETB:

- (pyHIaMEHTaIbHBIC 3aKOHBI M TIOHSTUSI TEPMOIUHAMUKYI M MOJICKYIISIPHOU (PU3MKH, a TaKKe TPAHUIIBI
UX IPUMEHUMOCTH:

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

- TIOHATHE O pPABHOBECHBIX M HEPABHOBECHBIX IMIpoOIEecCax, TEPMOAMHAMUYECKOE OIpeaeseHue
SHTPONHH, 32aKOH BO3PACTaHHsI SHTPOIIMH, SHTPOIIUS HICATHHOTO Ta3a;

- OCHOBBI MOJICKYJISIPHO-KHHETHYECKol Teopun (ocHOBHOe ypaBHenne MKT, amuHa cBOoOOMHOTO
npoOera, pactipenenenus bompimana, Makcseinia);

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

- OCHOBBI KBaHTOBOM TEOpHMHM TEIUIOEMKOCTH (CTemeHHM CBOOOIBI M HX  BO3OYKIEHHE,
XapaKTepUCTUYECKHE TeMIeparypbl, 3akoH [rononra-I1tn);

- OCHOBBI TeopuH (pa3oBbIX mepexonoB (¢a3oBble AMArpaMMBbl, TEIUIOTHI IE€PEXO0B, ypaBHEHHUE
Knaneiinpona-Knaysunyca);

- OCHOBHBIC 3aKOHBI ITOBEPXHOCTHOTO HAaTsHKEHHS (KOA(PQUIMEHT MOBEpXHOCTHOTO HATSKEHUS,
¢dopmyna Jlannaca, BHyTpEHHSISI DHEPTHsI €IMHHUIIBI TOBEPXHOCTH);

- OCHOBBI TEOPHH IPOIECCOB IepeHoca: auddys3us, TermIonpoBOAHOCTh, BSI3KOCTh. KoadduumeHTs
NepeHoca B Ta30BBIX Cpeaax. bpoyHOBCKoe NBIDKeHHE, 3aKoH OifHITeitHa-CMomyXxoBckoro. CBs3b
MEX]ly TOJBMKHOCTHIO B Koddduimentom auddysuu.




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

- IPUMEHATH 3aKOHBI COXPAHEHHUs Ul pacyéra MPOLECCOB CXKaTHs/PacIIMpPEHUs Ta30B, B TOM UYHCIIE:
JUId paclUMpeHHs rasa B IIyCTOTY; UCTEYEHME Ia30B U3 MAJOro OTBEPCTHs; TEYEHUE B YCIOBUAX
addexra [xoynsa-TomcoHa;

- paccuutbiBath KIIJl paBHOBECHBIX IMKJIOB TEIJIOBBIX W XOJOAWJIBHBIX MAlllMH, B TOM 4YHCJE
3aJaHHBIX B KoopauHaTax TS;

- paccuuThIBaTh W3MEHEHHE SHTPONMU B HEPABHOBECHBIX IIpOLECCaX, a TAKKE MAKCHUMAJbHYI U
MUHUMAaJIbHYIO PaOO0ThI CUCTEM;

- paccuMThIBaTh TEIUIOBBIC IIpOIECChl C Y4€ToM Hamuuus (a3oBBIX IepexonoB U 3PdekTo
MOBEPXHOCTHOT'O HATSKEHHUS,

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

- TI0JBb30BaThCSl BEPOSITHOCTHBIMH PACIPEICIICHUSIMH, YMETh BBIYUCIATH CpEOHHE 3HAYCHHUS U
CpEIHEKBaJpaTUUHble OTKJIOHEHHUs IapaMeTpoB Ul cCilydaeB pacnpeneneHudt bonbliMana wu
MakcBeinia;

- paccuMThIBaTh CTAaTUCTUYECKUNH BEC U DHTPONHIO HAa OCHOBE CTaTUCTHYECKOW Teopuu Ui
MPOCTEHIINX CUCTEM C TUCKPETHBIMU YHEPTETUUECKUMU YPOBHAMU;

- paccUMTHIBaTh CKOPOCTh TIepeHoca BeriecTBa (Wi Terwia) npu auddy3un (M TEIIONPOBOAHOCTH) B
CTallMOHAPHBIX U KBa3HCTAIMOHAPHBIX CIIydasx;

- aHAJIM3UPOBATh (PU3NUECKHE 3a/1a4H, BBIIENAS CYIIECTBCHHBIE M HECYIIIECTBEHHBIE ACTIEKTHI SBICHHUS,
U Ha OCHOBE IPOBEACHHOTO AHAIM3a CTPOUTH YHPOILUEHHBIE TEOPETUUYECKHE MOIEIU (PU3NIESCKUX
SIBIICHU;

-  TOpPUMEHSATh pa3jIMYHble MareMaTHYeCcKMe HWHCTPYMEHTBHl pEIIeHUs 3aJad  HCXOAsd U3
cOpPMYIHPOBAHHBIX (PU3MUECKUX 3aKOHOB, U MPOBOAUTH HEOOXOAMMBIEC aHATUTUYECKHE U YHCIICHHBIC
pacy€Thl.

BJIAJIETD:

- OCHOBHBIMH METOJIaMH PELICHHS 3a/1a4 TEPMOJMHAMUKHI U MOJICKYJISIPHOU (pU3UKY;
- OCHOBHBIMM MaTe€MaTHYSCKUMH HHCTPYMEHTAaMH, XapaKTepPHBIMU Ui 3a1ad TEPMOIUHAMHUKU M
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. Ilepsoe
Hayajo TEPMOAMHAMHUKHI

Bropoe Hayasuo TEPMOJUHAMHUKH.
OHTponus.

Tepmonunamuueckue (QyHKIMH H  HX
CBOICTBa

®a3oBbIe nepexoabl

PeanbHbIe ra3el

HOBerHOCTHBIe SIBJICHUA.

||| N B

DJeMEeHTBI TEOPUU BEPOSTHOCTEH.

Pacnpenenenus Makxkcseinia u
bonrmMana.

10

OCHOBBI CTaTUCTUYECKON (DU3UKH.

11
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WA W [w|la]w|w] w

Teopus TEIIOEMKOCTEN.




12 |OnykTyanuu. 2 2 3

13 |DnemeHThl U3MYECKON KHHETHKH. 2 2 3

14 bpoyHOBCKOE  JBUKEHUE. SBnenus ) ’ 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 TOHATHS MOJEKYISIPHOW (U3MKM M TEPMOJMHAMHKH: IPEIMET HCCIEIOBaHMSA, €ro
XapakTepHble OCOOCHHOCTH. 3afadd MOJEKYIIpHOH (U3MKA. MaKpOCKONMYECKHE MNapaMeTphl.
ArperatHple COCTOSHUSI BEIECTBA. YPaBHEHHUS COCTOSHHUS (TEPMUYECKOE M KaJOpPHUYECKOe).
WneansHblll M HEWeaIbHBIN Ta3bl. JlaBieHne naeaibHOro ra3a Kak (yHKUMS KUHETHYECKOH SHEPTUn
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 TeMIlepaTypbl HICAIbHOrO rasza. PaBHOBECHOE M HEPAaBHOBECHOE COCTOSHHSL.
KBasucrarnueckue, ooparumble 1 HeOOpaTUMbIe TEPMOIMHAMHUYECKUE MTPOLIECCHI.

2. Tepmonunamudeckue mporuecchl. [lepBoe Hava0 TepMOTUHAMUKA

Pabora, Temnora, BHyTpeHHsss dSHeprus. DyHkoum coctosHUs. TepMuueckoe M KalophyecKoe
ypaBHeHUs1 cocrosiHus. [lepBoe Hauano tepmoanHamuku. l{uknmudeckuwe mponecchl. Pabora mpu
LUKJINYECKOM ITpoLecce.

Termnoémkocts. TemnoéMKoCTh HaeambHBIX Fa30B MIPH MOCTOSIHHOM 00BbEME U MIOCTOSTHHOM J1aBJICHUH,
ypaBHeHHE Maiiepa.

Annabatudeckuii M TOMUTPOIMYECKUI IpoIecchl. YpaBHEHUs aauadarbl U TOJUTPOIBI IS
uaeansHoro raza. HezaBucMMOCTh BHYTPEHHEH SHEPTUH UICAIbHOTO Ta3a 0T 00bEMa.

CkopocTb 3ByKa B Trazax. DHTalbIHs. 3aBHCHMOCTb SHTAJIBIMHM WACAIBHOIO Ta3a OT JaBJICHUS.
CKopoCTb UCTEUEHHUS I'a3a U3 OTBEPCTH.

3. Bropoe Hauano TepMOIMHAMUKHA. DHTPOIIHSL.

®dopmynupoBKU BTroporo Havana. TerumoBas mamuHa. Onpenenenne KI1/] teroBoit Mammasbn. [ukor
Kapno. Teopema Kapno. HepasenctBo Knaysmyca. Makcumansaocte KIIJ mukna Kapuo mo
CPaBHEHHIO C JPYTUMH TEPMOINHAMHYECKUMH LUKIAMH.

XonomuibHas MamyHa. J((HEKTUBHOCTD XOJIOIWIBHON MamuHbl. TeruoBoii Hacoc. DPGHEeKTUBHOCTh
TEIUIOBOTO Hacoca, pabotaromero mno mukiy KapHo. CBsa3p Mexny koadduuueHtamu
3 PEKTUBHOCTH TETJIOBOTO HACOCA M XOJIOAMIBHONW MAITHHBL.

TepMonMHaAMHUYECKOE OIPENEJIEHUE JSHTPONMU. 3aKOH BO3PACTaHUS SHTPONUHM. OHTPOIMS
UACaNbHOrO ra3a. OHTponHMA B OOpaTUMBIX M HEOOpaTHMBIX mporeccax. Aauadarniyeckoe
pacuMpeHue uAeajsbHOro raza B BakyyM. OObeIMHEHHOE ypaBHEHHE IIE€PBOTO M BTOPOTO Hayall
TEPMOIMHAMHUKH.

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

4. TepmonnHamMuueckre GyHKIIMU U UX CBOMCTBA



CpoiictBa  TepMmommHamuueckux  (GyHKnuid. MakcumanpHassT W MUHUMallbHas — pabora.
[IpeobpazoBanuss TepmoauHamuuecknx ¢yHkuuid. CooTHomeHus: MakcBeia. 3aBUCHUMOCTh
BHYTpPEHHEH dHEPrUH OT 00hEMA. 3aBHCUMOCTH TEIIOEMKOCTH OT 00béMa. CooTHoteHue mexay CP
uCV.

Temnoduznyeckue cBoiicTBa TBEPABIX Ted. Tepmoaunamuka nedopmannn TBEPALIX Tesl. VizMeHeHue
TEMIIEpaTyphl NMPHU aAMabATHYECKOM DPACTSDKEHWH YIPYTOro CTepKHA. TerioBoe pacuIMpeHne Kak
CIICICTBUE AHTApPMOHWYHOCTH KojeOaHuii B pemérke. KoaduuueHT TUHEHHOro paclMpeHus
CTEPIKHSL.

5. ®a3oBeIe NEPEXOABI

dazoseie mepexonbl | u Il poma. Xumudeckuii moreHiuan. YcioBue paBHOBecusi ¢a3. Kpusas
¢dazoBoro paBHOBecus. YpaBHenue Kumaneiipona—Knaysuyca. duarpamMmma cocTosiHHS ABYX(a3zHOM
CHCTEMbI («KHMIKOCTb—IIap». 3aBHUCHUMOCTh TEIUIOTHI (Pa30BOro IepexoJa OT TeMIepaTrypsbl.
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 mMozpens peanpHOro rasa. Msorepmel raza Ban-nep-Baansca. YpaBHeHue
anuabarel raza Ban-nep-Baanbca. IlpaBuno MakcBemia W mpaBwio peiuara. Kpurudeckue
rapameTpbl U NpUBEAEHHOE ypaBHEHHE COCTOSHUSA raza Ban-nep-Baanbca. BHyTpeHHAsS 3Heprus
raza Ban-nep-Baanbca. Annabarnueckoe pacmmpenne raza Ban-nep-Baanbca B Bakyym. DHTpomnus
raza  BaHn-nep-Baansca. Opdexr  Ixoyns—Tomcona.  Anmabatuyueckoe  pacIIMpEHUE,
JpOCCeInpOBaHUE.

7. IIoBEpXHOCTHBIE SIBJICHUS.

Tepmonunamuka noepxHoctu. CBoboaHas sHeprust noBepxHocTu. Kpaeswie yriel. CMaunBaHue u
HecmauuBaHue. Popmyna Jlamiaca. 3aBUCMMOCTh JaBi€HHMs Iapa OT KPUBU3HBI ITOBEPXHOCTH
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 MakcBesia. PacrpeneneHne 4acTuil MO0 KOMIIOHEHTaM CKOPOCTH M aO0COJIOTHBIM
3HAYCHUSIM CKOpOoCTH. Jlonsi MoJexy:n, Jealldx B 3aJaHHOM HHTepBaie ckopocteil. HambGonee
BEpOSITHAsL, CPEAHSAs U CpelHEKBaJpaTHuyHas cKOpocTU. Pacnpenenenus MakcBesmia IO 3HEPrUsM.
CpenHee 4HCIO yIapOB MOJIEKYJ, CTAIKUBAIOLIMXCS B €OUHHILY BPEMECHU C €IMHUYHON TUIOMIAIKOM.
CpenHsist 3Heprusi MOJIEKYJI, BbUIETAIOIIMX B BAKyyM 4epe3 Majloe OTBEPCTUE B COCYIIE.
Pacnpenenenue bonbiiMana B omHOpoaHOM Tone cwil. bapomerpudeckas ¢opmyna. Pacnpenenenne
Makceinta—bonabiMmana.

10. OcHOBBI CTaTUCTUYECKON (PU3UKH.

JluHaMH4ecKue W CTaTUCTUYECKHE 3aKOHOMEPHOCTH. MAaKpOCKONMYECKHE M MHUKPOCKOIIHYECKHE
cocrosausi. PazoBoe mnpoctpaHcTBo. IlpencraBnenme o pacnpeaenenun [ ub06ca. Mukpo- u
MakpococTosiHust. Craructuueckuid Bec MakpococTtossHua. Craructuyeckas cymMMa u o e
UCIIOJb30BAaHUE JUISI HAXOXKAECHUS BHYTPEHHEH 3HEpruu. DHEprus, TEIUIOEMKOCThb, SHTPONIMsS rasa,
MOJIEKYJIBI KOTOPOTO UMEIOT JIBA JUCKPETHBIX SJHEPIETUYECKUX YPOBHS.

CrarucTudeckoe OmnpenesieHHe SHTPOIHU. AJTUTUBHOCTh SHTPOIUH. 3aKOHBO3pACTAHHS YHTPOIIHU.
Craructuyeckas Temreparypa. QHTponus npu cMemeHuu razos. [lapanoxe I'n6oca.



11. Teopus TemnoéMKOCTEN.

Knaccuueckass Teopust Temno€MKOoCcTed. 3akOH pPAaBHOM pacHpelesieHUsT 3HEpPIUu  TEIUIOBOIO
JBWDKEHUS 10 cTeneHsM cBoOoabl. TermmoéMkocTh KpuctauioB (3akoH Jromonra—Iltu). DnemeHTHI
KBaHTOBOM  TEOPHUM  TEIUIOEMKOCTEW.  XapaKTEepUCTUYECKHE  TeMIleparypbl. 3aBHCHUMOCTb
TEMI0EMKOCTH OT TEMIIEPATYPBHI.

12. @nykryanuu.

CpenHue 3Ha4YEHUS PHEPTUM U TUCTIEPCUH (CPEAHEKBAAPATUUHON (NIyKTyally) SHEPTUH YacTHUIIBI.
Onykryanuu U pacnpenencHue ['aycca. OaykTyanun TepMOIUHAMUYECKUX BeIMYUH. DIyKTyarus
Temneparypel B (QuKcHpoBaHHOM 00béMe. Dnykryanuss o0béMa B H30TEPMUYECKOM U
agrabaruueckoM mpoueccax. @OIyKTyaluu aAJUTHBHBIX (HU3MYECKUX BEIMYUH. 3aBUCUMOCTH
duykTyaumii OT YHWClIa YaCcTHIl, COCTaBISIOIIMX CUCTeMy. Biusaue Qaykryanuii  Ha
YyBCTBUTEILHOCTh U3MEPUTEIILHBIX MPUOOPOB (HA IpUMeEpe NPYKUHHBIX BECOB).

13. DnemeHThI PpHU3HUECKONH KHHETHKH.

CronkHoBeHUs. DQQeKTUBHOE Tra3oKMHETHYEeCKoe ceueHue. JlnmHa cBoOoxHOro mpoodera.
Pacnipenenenne mMosekyn mo JUIMHaM cBOOOMHOTO mpobera. YUCIO CTONTKHOBEHHH MOJIEKYT MEXITY
coOoi. SIBneHus mepeHoca: BA3KOCTb, TEIUIONPOBOAHOCTh U AudPy3usi. 3akoHsl Duxan Dypse.
KoaddurmeHTs! BI3KOCTH, TEIUIONPOBOAHOCTH U U dy3un B razax.

14. bpoyHoBcKkoe BIKEHUE. SIBIeHMS TepeHoca B pa3peKEHHBIX razax.

[MogBmwxuOCTh. 3akoH  JiHmTEeNHa—-CMONTYXOBCKOTO. CBSI3b  MOABIKHOCTH  YacTHUIBI |
koo durmentra guddysun. Dbdext Knuyncena. Dddysus. TeueHuwe paspexEHHOTO raza uepes
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)_Iy.Tlﬂ)

Crynent, nzyuaronuii kypc «O0mas Qusnka: TepMOIUHAMHUKA U MOJICKYJISIpHAsT (PU3UKay, JTOJKEH He
TOJBKO U3YYHTH 00IIHe (PU3NUSCKUE 3aKOHBI ¥ ITOHATHSI, HO HAYYUTHCS IPUMEHSATh HX Ha MPAKTUKE.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMOCTOsATENbHOM paboThl cTyJeHTa. B nporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsl Ui paldoThl CTylIeHTa HaJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB Ha BOIIPOCHI, IIPETHA3HAYECHHBIX JUIS CAMOCTOSTEIBHOTO H3yUeHHS;

— pCHICHUC 3a/iaY, IMpcjIaraCMbIX CTyACHTAM Ha JICKIUAX U MPAKTUYCCKUX 3aHATUAX,
— INOATOTOBKY K NPAKTUYCCKUM 3aHATHUAM, KOHTpOHBHOﬁ pa60Te, caadec SaHaHHﬁ, OK3aMCHY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHON paboOTON CTyIAeHTa OCYIIECTBISIETCS B (opme
WHIUBUYAJIbHBIX KOHCYIBTALIMH.

[loka3zarenem BiaJeHHs] MaTepHAIOM CIY)KUT yYMEHHE pewmarh 3afgadd. s GopMHUpOBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pemarh Kak MOXHO OoJbIle
3agay. [Ipu pemenuu 3a1a4 Kaxaoe 1eHCTBHE HEOOXOANMO apTyMEHTUPOBATh, CChUIAsACH HA U3BECTHHIC
TEOPETUYECKUE CBEJICHUS U MPOBOANTH BCE HEOOXOJUMBIEC BHIYMCICHHS, TOBOS 3a7a4y A0 KOHEYHOIO
oTBeTa. 3aJavya CUYUTACTCS PEIIEHHOH, €ClM OHa COICPKUT OOOCHOBAHHOE PEIICHHE: CCBUIKM Ha
IpUMeHseMble (PU3MUECKHE 3aKOHBI U KOPPEKTHBIC BBIKIIAIKH, @ TAKKE MPABUIIbHbBIN YMCICHHBIN OTBET
(ecnu B 3a1a4€ €CTh YMCIIOBBIC ITAHHBIE).

HpI/I IMOATOTOBKE K NPAKTUYCCKUM 3aHATUAM H€06XOI[I/IMO O3HAaKOMHUTBHCA C OCHOBHBIMU INOHATUAMU U
3aKOHaMH, KOTOPbIMU 6yz[eT MOCBALICHO 3aHATHUC, W PCHIUTHL 3aAda4yu, HOPCAYCMOTPCHHBIC IJId
IOATOTOBKHU IO TEME CEMUHApPA.

B kypce mupoko HCHONB3YIOTCA MOHATHA M METOAbl MAaTeMaTHYECKOTO aHalin3a (PyHKIHA MHOTHX
MEPEMEHHBIX U TEOPUU BEPOATHOCTEH. DTH IUCHUIUIMHBI U3YYAIOTCS MapajuIebHO ¢ KypcoM O0mIei
¢uzuku. Ecnu CTyaeHT cTajkuBaeTcs ¢ MaTeMaTHYECKUM MOHATHEM, KOTOPOE ellle He ObUIO U3Y4YeHO B
paMKax YIHOMSHYTBIX MaTeMaTHYeCKUX KYypCOB, OH JAOJDKEH IpPEIBAapUTEIbHO O3HAKOMMUTBLCSI C
COOTBETCTBYIOLIMM  Pa3deioOM  MareMaTukd  caMmocTosTeNbHO.  HeoOxomumblii  MUHUMYM
MaTeMaTHYeCKUX CBEJCHHI W3JIaraeTcsl Kak Ha JIKIHMAX, TaK U B OCHOBHOW y4eOHOW imTeparype,
PEKOMEHyeMOU I U3yYEHUs JaHHOW JUCLMILINHEL.

[TpomexxyTOuHBIH KOHTPOIIb 3HAHUI MPOBOJUTCS B BHJE KOHTPOJIHHOH pa0OThl, HA KOTOPOU CTYICHTY
IpeyiaraeTcs pelnTh MATh 3a/1ad 10 NPOHACHHBIM TeMaM B ¢opmare, aHaJOTUYHOM MHCbMEHHOMY
sKk3aMeHy. I IpoOBEpKU 3HAHUM, a TaKKe NOHMMaHUs U BIAJECHUSA MaTepuajioM, B IPOLECCE Clauu
3alaHuil TIPENoaBaTeNlb MOXKET 3aJaBaTh CTYACHTY IOINOJIHHUTEIbHBIE TEOPETHUECKUE BOIPOCHI IO
Iporpamme Kypca WM J1aBaTh JJIsl pelIeHHs AOMOJIHUTENbHbIE 3aaun. O0s3aTebHBIM TpeOoBaHHEM
SIBJISICTCSI BBINIOJIHEHUE JOMAIIHUX PabOT, KOTOphle O(QOPMIISIIOTCA B CIIELMANBHO OTBEAEHHOHM IUIs
9TOro TE€TPagu U CUCTEMAaTHUYECKHU CIAIOTCS HAa IIPOBEPKY.

Ha nuceMeHHOM 53K3aMeHe CTYAEHTy NpeayiaraeTcsl pemnTh 5 3a1ad. TemaThka 3aad MOTHOCTHIO
COOTBETCTBYET IIPOrpaMMe Kypca, OJHAKO BCE 3aJadl MMCbMEHHOI'O dK3aMeHa SIBJISIOTCS I1OJHOCTBIO
opurnHanbHeIMH. Ha 3K3aMeHe cTyaeHTaM pa3peleHo HoIb30BaThes 000 CIpaBOuHON WK yueOHOM
aurepatypoil. Takast gopma sk3aMeHa HCKIIO4aeT Oe31yMHOE 3aydMBaHHE 3aKOHOB M HallpaBieHa Ha
MPOBEPKY IIyOMHBI IOHUMAaHUsl Marepuajja U ClIoCOOHOCTH CaMOCTOSTENIBHO MPUMEHATh (PU3NUECKHE
3aKOHbI B HECTaHAAPTHOMN CUTYaLUH.



[TomuMoO H3yueHHS Pa3esioB MEXaHUKH, 0003HAYEHHBIX B IIPOrpaMMe Kypca, CTyICHTY PEKOMEH/TyeTCs
CaMOCTOATENIBHO H3y4YaTh pa3jMyHbIE BOIPOCHI, OTHOCSIIUECS K O0O0mmed ¢u3uke (MeXaHHKe),
BO3MOJKHO BBIXOJISIIUE 32 PAaMKH ITPOTPAMMBI, PACIIUPsIs TAKUM 00pa3oM CBOH (PpU3MYECKHI KPYyro30p.
Ha sk3ameHe CTyaeHTy mpejsaraercs B KadeCTBE OJHOTO M3 ITyHKTOB OwiieTa BbIOpaTh M paccKasaTb
000 3apaHee MOATOTOBICHHBI TEOPETHUSCKUH WM SKCHEPUMEHTAIBHBIM BOMPOC, HWMEIOIIUIA
OTHOIIICHHE K TMPOUJECHHOMY Kypcy (3TO MOXKET OBbITh JIMOO yriyOlleHHOE W3JIOKEHUE OJHOTO W3
BOIIPOCOB MPOTpaMMbI Kypca 00 BOIPOC, HE 3aTparuBaeMblil B IporpaMMe Kypca, KOTOPBIH OJHAKO
MOXET OBITh PAacCMOTPEH B paMKax H3Y4YEHHOIO Kypca), NPOJEMOHCTPHPOBAB TaKUM 00Opa3oM
CIIOCOOHOCTh CAMOCTOSTENIFHO Pa3OupaThesl B pa3IMYHBIX BOIPOCAX M 3a7adax (M3HKH, OCHOBBIBASICH
Ha MPUMEHEHUH SIUHBIX 00IIe(PU3NIECKIX 3aKOHOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa obueit pusnku

Kypc: 1

kBaTuuKkanus: 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

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

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

OIIK-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 aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CTpOUTb MareMaTH4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl 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
MHTEJJIEKTYaJbHOTO aHajdu3a HMHGOPMAIMU IpPU pEIICHUU
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOU

u (W) TexHoJornyeckod wuHpopMauuu B obiacTu
npodeccuoHaIBHON 1S TeTbHOCTH
OIIK-4.3 VYmeer cocTaBmsATh aHHOTALUWH, pedeparsl,

oubnuorpaduyeckue mepedHr u 0030pbl WHPOpPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMU CETAMU C LIEJbIO MTOMYyUYCHHsI, XPAaHEHUS 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 myOokoe 3HaHWE W TMOHMMaHHE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.6 3HaeT OCHOBHBIC MpaBWia TOBEACHUS U PaOOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

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

[IK-1.8 Bnageer HaBblkamMH pPabOTBl C COBPEMEHHBIMH
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

[MK-3.1 3naer mpuHNUILI pabOThl W AMANA30HBI PabOUYMX
apamMeTpoB HCIOIB3YEeMOT0 HayYHOTO 000py/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U  yMEHHUE
OLICHUBATh TOYHOCTh MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

[IK-3.3 YmMmeer npou3BOAUThH OILEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIOKHOCTH  HCIIONB3yeMBIX  ajJrOPUTMOB U 0o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yybTare HU3Yy4YCHHUA AUCIUIIIAMHBL <(O6H_Ia$[ (I)I/IBI/IKaI TCpMOAMHAMUKA W MOJICKYJIIpHAA (1)I/ISI/IKa)>

00yJaromuiics JOmKeH:




3HATb:

- (pyHIaMEHTaIbHBIC 3aKOHBI M TIOHSTUSI TEPMOIUHAMUKYI M MOJICKYIISIPHOU (PU3MKH, a TaKKe TPAHUIIBI
UX IPUMEHUMOCTH:

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

- TIOHATHE O pPABHOBECHBIX M HEPABHOBECHBIX IMPOIECCaX, TEPMOAMHAMUYECKOE OIpeaesICHHue
SHTPONHH, 32aKOH BO3PACTaHHsI SHTPOIIMH, SHTPOIIUS HICATHHOTO Ta3a;

- OCHOBBI MOJICKYJISIPHO-KHHETHYECKol Teopun (ocHOBHOe ypaBHenne MKT, amuHa cBOoOOMHOTO
npoOera, pactipenenenus bompimana, Makcseia);

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

- OCHOBBI KBaHTOBOM TEOpHMHM TEIUIOEMKOCTH (CTemeHHM CBOOOIBI M MX  BO3OYKIEHHE,
XapaKTepUCTUYECKHE TeMIeparypbl, 3akoH [rononra-I1tn);

- OCHOBBI TeopuH (pa3oBbIX mepexonoB ((a3oBble AMArpaMMBbl, TEIUIOTHI IEPEXO0B, ypaBHEHHUE
Knaneiinpona-Knaysunyca);

- OCHOBHBIC 3aKOHBI ITOBEPXHOCTHOTO HAaTsHKEHHS (KOA(PQUIMEHT MOBEpXHOCTHOTO HATSKECHUS,
¢dopmyna Jlannaca, BHyTPEHHSISI DHEPTHSI €IMHHUIIBI TOBEPXHOCTH);

- OCHOBBI TEOPHH IPOIECCOB MepeHoca: auddys3us, TemIonpoBOAHOCTh, BSI3KOCTh. KoaduumeHnTs
NepeHoca B Ta30BBIX Cpeaax. bpoyHOBCKoe NBIKeHME, 3akoH OifHmTeitHa-CMomyXxoBckoro. CBs3b
MEX]ly TOJBMKHOCTHIO B Koddduimentom auddysuu.

yMeThb:
- IPUMEHATH U3yUYCHHbIE 001I1e (PU3NUECKUE 3aKOHBI JJIS1 PELICHUS] KOHKPETHBIX 33/1a4 MEXaHUKH:
- IIPUMEHSTh 3aKOHBI COXPAHEHMS Ui pacuéra MPOLECcCOB CXKATHs/PACIIMPEHUS Ta30B, B TOM YHUCIE:
JUIA paclIMpeHHs] raza B IMYCTOTY; UCTEUCHHE Ta30B W3 MAJOro OTBEPCTHs; TEUCHHUE B YCIOBHUAX
addexra Jxoynsa-Tomcona,
- paccuutbiBath KIIJI paBHOBECHBIX IMKJIOB TEIJIOBBIX W XOJOAWJIBHBIX MAIlWH, B TOM 4YHCIE
3a/laHHbIX B KoopauHaTtax TS;
- paccuuThIBaTh M3MEHEHHWE DHTPONMU B HEPABHOBECHBIX MpPOLECCaX, a TAKKE MAaKCHUMAJIbHYIO H
MHUHHUMAJIbHYIO pabOThI CHCTEM;
- paccuMThIBaTh TEIUIOBBIE NPOLECCHl € YYETOM Hamudus (a3oBBIX MEpexonoB M IPQPEKToB
MOBEPXHOCTHOTO HATSKCHMUS;
- paccUUTHIBATh TEIJIOBBIE MIPOLIECCHI AJISl HeUJeaIbHBIX ra30B (Ui ypaBHeHus Ban-nep-Baansca);
- TIONIB30BaTbCs BEPOSTHOCTHBIMH pACIpENeICHUSAMH, YMEThb BBIUUCIATH CPEJHHE 3HAYCHUS U
CPEAHEKBaJIpaTUUHBIE OTKJIOHEHHWS IapaMeTpoB JJisl CiydaeB pacnpeneieHuil bompumana u
MakcBeia;
- paccuMThHIBaTh CTAaTUCTHYECKUH BEC W OHHTPONMIO HAa OCHOBE CTaTUCTHYECKOW TEOpUW I
MPOCTEHIINX CHCTEM C TUCKPETHBIMU 3HEPIeTHUECKUMH YPOBHSIMH;
- paccuMTHIBaTh CKOPOCTH IepeHoOca BemecTBa (i Terwia) npu Auddy3un (WM TeIIoNpoBOAHOCTH) B
CTAlMOHAPHBIX ¥ KBA3UCTAIIMOHAPHBIX CITydasx;
- aHaJTU3UPOBaTh (PU3NUCCKUE 3314, BBIJICIASA CYIICCTBEHHBIE U HECYILICCTBCHHBIC ACTICKTHI SBJICHHUS,
U Ha OCHOBE NPOBEAEHHOTO aHAJIN3a CTPOUTH YNPOIIEHHBIE TEOPETHUECKUE MOIETH (PU3NYECKUX
SIBIICHU;
- TPUMEHATHh pa3NWYHble MaTeMaTHUeCKHEe HMHCTPYMEHTHl peIleHHs 3ajad  HCXOIsd M3
c(hOopMyYIINPOBAaHHBIX (PU3UUECKUX 3aKOHOB, U MPOBOIUTH HEOOXOINMBIC aHATUTUICCKUE U YHCIICHHbIE
pacy€Thl.

BJIaJeTh:
- OCHOBHBIMH METO/IaMH PELICHUS 3a1a4 TEPMOJUHAMUKH U MOJICKYJISIPHOM (DH3HKH;
- OCHOBHBIMH MAaTE€MaTH4YECKUMH HHCTPYMEHTAMH, XapakTEpHbIMU I 3aJad TEpPMOIMHAMMKHU U
MOJIEKYJISIPHON (PU3UKH.

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

1. HWpeambHbBI ¥ HeWAealbHBIN Ta3bl. [laBieHHWe uIeanbHOTO Ta3a Kak (PYHKIHUS KHHETUYECKON
sHepruu MoJiekya. COOTHOIIEHHE MEXy TeMIleparypoi HUACallbHOTO ra3a U KMHETHUYeCKOW aHepruen
€ro MOJICKYJ.

2. TepmomuHamuueckas cucteMa. MUKPOCKOMUYECKUE U MAKPOCKONMUYECKUE NMapaMeTphl. 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. Temnoémkoctb. Termoémroctn CV u CP. Temnoémroctn CV u CP uneansHoro raza. @opmyna
Maiiepa.

6. ApnnabaTuyeckue M MOJIUTPONMYECKHE IPOLECCHl. YpaBHEHHE aauabaThl M IOJUTPOINBI IS
U7eaNbHOrO Ta3a.

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

8. Bropoe Hauano TepmoauHamMuKu. PaBeHcTtBo um HepaBeHcTBO Kiayzmyca. OHTponus. 3akoH
BO3pACTaHUs SHTPOIUH.

9. DHTpomnus uaeaIbHOro rasa.

10. Tepmomunamuueckue mnoreHuuansl. CooTHomeHus MakcBemia (COOTHOLIEHHS B3aWMHOCTH).
Ypasuenus ['u66ca—Ienpmromnsiia.

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

13. dazoBsle nepexoas! nepsoro poxa. Ypasaenue Kiranenpona—Kiaysuyca. ®@a3zoBoe paBHOBECHE
«okuakocTb—Iap». Kpuruueckas Touka.

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

1. HaiiTu BHYTpEHHIOIO PHEPTUI0 MACAIBHOIO raza ¢ MOCTOSHHOU TermnoéMkocThio CV, MMermero
nasienue P u 00bém V.

2. Belpa3uth AaBieHHE WAEATBHOTO Ta3a 4yepe3 KOHLEHTPALUIO M CPEAHIOI KHHETHYECKYIO SHEPIUI0
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 MCTEUEHUS MACaTBHOTO OJHOATOMHOTO ras3a mpu temmeparype T B mycToTy uyepes
OTBEpCTHE.

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

10. UM3o6pazute nukn Kapno B koopamuarax TS. Ykazath Ha rpaduke TEIUIOTHI HarpeBaTelss U
XOJIOAMIIbHUKA, a TaKKe PadOTy B LIUKIIE.

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

12. Cucreme cooburmum temwo Q mpu temneparype T. Uemy MoxeT ObITH paBHO U3MEHEHHE SHTPOINH
ds?

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

[Tpumep 3K3aMeHAMOHHOTO OUIeTa.

bunerl:

1. HaiiTu ckopocTh MCTEUEHHUs UACaNIbHOTO OAHOATOMHOIO Ta3a mpu Temmneparype 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 3HaHUS yueOHOI mporpaMMebl U 3a e€ MpeaesiaMu, a TaK)Ke YMEHHUE YBEPEHHO NMPUMEHATh UX
Ha [IPAKTUKE MPU PEIICHUHN CIOKHBIX HECTaHJAPTHBIX 3a/1ad.

Onenka «oTan4dHO (9)» BBICTABISIETCS CTYACHTY, IOKA3aBLUIEMY BCECTOPOHHHUE CHCTEMAaTH3UPOBAHHbBIE
nry0okue 3HaHUS y4eOHOI MporpaMMbl M YMEHHE YBEPEHHO MTPUMEHSATh UX Ha MPAKTHKE IPHU PEIICHUN
HECTaHAAPTHBIX 33/1a4.



Onenka «oTan4dHO (8)» BBICTABISIETCS CTYACHTY, IOKA3aBLUIEMY BCECTOPOHHHUE CHCTEMAaTU3UPOBAHHbBIE
nry0okue 3HaHUs y4eOHOI MporpaMMbl M YMEHHE YBEPEHHO MTPUMEHATh UX Ha MPAKTHKE IPH PEIICHUN
HECTaHJAPTHBIX 33]1a4, OJJHAKO JOIyCTUBIIEMY HEKOTOpPBIE HETOYHOCTH IIPH OTBETE.

Ouenka «xopomo (7)» BBICTABISETCS CTYAEHTY, €CJIM OH NPOJEMOHCTPUPOBAJ TBEPJOE 3HAHUE U
YBEpEHHOE IMIOHMMaHUE MaTepuala y4eOHOI porpaMMbl B YMEHHE CBOOOTHO MPUMEHATh (PU3MUESCKUE
3aKOHBI HAa MPAKTHKE P PEIICHUU TUIIOBBIX 3a/a4.

Onenka «xopomo (6)» BBICTaBISETCS CTYACHTY, €CIH OH MNPOASMOHCTPHUPOBAJI TBEPIAOE 3HAHUE
Marepuaia y4eOHOM mHporpaMmbl M yMEHHE NPUMEHATh (PU3NYECKHE 3aKOHbI HAa IPAKTUKE IPU
pEIICHUH TUITOBBIX 3a7ay.

Ouenka «xopomo (5)» BBICTABISETCS CTYAEHTY, €CJIM OH IPOJEMOHCTPUPOBAJ TBEPJOE 3HAHUE U
MOHMMaHUE Marepuasa yueOHOH mporpaMMbl U YMEHHE IPUMEHSTh (PU3NUECKHE 3aKOHBI Ha MPAKTUKE
IIPU pEeIIeHUH TUIOBBIX 3a/1a4, OJJHAKO JOIYCTUII IPU OTBETE Psii TPYOBIX HETOUHOCTEH.

OmeHka «yJIOBJIETBOPUTEIBHO (4)» BBICTABIACTCS CTYIACHTY, [TOKa3aBUIeMy (parMEHTApHBIN XapakTep
3HAaHWH, JOMyCKAaBIIEMY HETOYHOCTH B (POPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX IMOHATHH, HO
IPU 3TOM TPOAEMOHCTPUPOBABIIEMY CHOCOOHOCTh pelIaTh MPOCThIE 33/1a4d U BIIAJICHUE OCHOBHBIMU
paszenamu yueOHOM nMporpaMMbl, HEOOXOIUMBIMH ISl JAIbHEHIIEro O0ydeHusl.

OreHKa «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYIEHTY, TOKa3aBIIEMY CHJIBHO (pparMeHTapHbIi
XapakTep 3HaHWH, JONMyCKaBlIeMy I'pyOble OIIMOKK B (OPMYIUPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX
TOHSITHIA, HO TIPH 3TOM TPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD peIlaTh MPOCTHIC 3aa4H M BIIaJCHUE
OCHOBHBIMH pa3jenaMu yueOHO# nporpaMMbl, HEOOXOIMMBIMH ISl JajbHEHIIIEro 00yYeHUSL.

OrneHka «HEYJIOBICTBOPUTEIBHO (2)» WIN «HEYIOBIETBOPUTENLHO (1)» BBICTABISIETCSI CTY/ICHTY,
KOTOPBIi HE 3HAET 3HAYMTEIFHYI0 YacTh OCHOBHOTO COJCpP)KaHUs IPOrPaMMBI, CHCTEMaTHYECKH
JoITycKaeT rpyObie omMOKY MpH (GOPMYIMPOBAHIH OCHOBHBIX (PU3NYECKUX 3aKOHOB HITU HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MIECKHE 3aKOHBI JaKe VIS PEIICHHs IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Bpems nmpoBeeHnst NTUCbMEHHOW YacTH 9K3aMeHa COCTaBiIsIeT 4 acTpOHOMHUYECKUX Yaca. Ha sk3amene
HpeIUIararoTesl Uil PeIIeHHsT 5 OPUIMHAIBHBIX 3a7ad. TeMbl COOTBETCTBYIOT TeMaM CEMHHApPCKHX
3aHATHH. 3ajaya CUMTACTCs PEIIEHHOW, €CIM OHa COACPKUT OOOCHOBAaHHOE PEUICHWE: CCHUIKM Ha
npuMeHsieMble pU3NUeCKHre 3aKOHBI U KOPPEKTHBIE BBIKIIAJIKH, & TAKXKE IPABUIbHBIN YHCICHHBIA OTBET
(ecnm B 3aa4e ecTh YMCIIOBBIC NaHHBIE). Ha sx3amMeHe pa3peniaercs moJib30BaThCs TFOOBIMU 3AITHCIMH
W y4yeOHbIMH TOcOOMsSMH B OyMakHOM Bwuje. Kareropudeckw 3ampemaercs BKIIOYATh JFOOBIE
YCTPOKMCTBA, KOTOPhIE MOTYT CIY)KUTh CPEICTBAMHU CBS3UM — HOYTOYKH, IUIAHIICTHI, TENC(POHBI U T.II.
Hapyirenu ynanstoTcs ¢ 9K3aMeHa ¢ OIIEHKOH «HEy/I0BIETBOPUTEIbHOY. Pa3peraercs moiabp30BaThest
KaJIbKYJISITOpAaMH. 3arpeniaeTcs MoIb30BaThCsl KaJIbKYISITOpaMH B MOOWIIBHBIX Tele(OHaX, HOYTOyKax
U T.IL



