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dopma obOyueHHs: OUHast

r. OOHMHCK



1. IE/IN 1 3BAJAYN OCBOEHUSA JUCHUIT/TMHBI
Henb n3yueHus JUCHUILIUHBI:

® OB/Ia/ileHre 0a30BbIMU 3HAHWSAMU (DyHAAMEHTA/IbHBIX pa3esioB (U3UKH, HEOOXOAUMBIMHU [IJIsI
0CBOeHUs (PU3MUeCKUX OCHOB B siIepPHBIX peakTopax v MaTepuaax.

3ajauu U3yuyeHus AUCHMILIMHbI:

® U3yuyeHUEe TEOPUM IO TeMaM: MeXaHUKa, 37IEMEHThI PeJIITUBUCTCKOM MeXaHWKH, KoyeOaHus U
BOJIHBI;

e MoJieKy/sipHasi (M3MKa U OCHOBBI TePMOAWHAMUKH, JIEKTPUUECTBA M MarHeTU3Ma, ONTUKU U
aTOMHOM (h13UKH;

® Dpa3BUTHe HAaBBIKOB peIleHUs 3a/jau 110 JaHHBIM TeMaM;

® O0CBOEHMe MOCTAaHOBKU U MPOBe/ieHus1 PU3nueCKrUxX SKCIIePUMEeHTOB;

® T[I0/lyueHHe MPAKTUYeCKUX HABBIKOB 110 00pab0TKe ¥ MHTEPIpPeTaLUy Pe3y/IbTaToB 3KCIIePUMEHTOB
B TIpOLiecce BbIMOJIHEHUs 1abopaTOpHBIX paboT;

® pasBUTHE KYJIbTYPbl MbIIUIEHHUsS (CIIOCOOHOCTh
uHpopMaLun);

® pa3BUTHE MPAKTUUECKUX HABBIKOB JIOTHUECKH BEPHO, apT'YMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MHMCbMEHHYIO PeUb.

K 0000I[eHHI0, aHamM3y, BOCIIPHUSITHIO

2. MECTO JVICIJAIUIAHBI B CTPYKTYPE OBPA3OBATE/IGHOMITPOI PAMMEI (anee
— o)

IuciuruiiHa peau3yeTcsi B paMKax 00si3aTe/TbHOM UaCTU M OTHOCHMTCS K eCTeCTBEHHO-HAyYHOMY
MOJYITIO.

st oCBOeHWSI JUCLMIUTMHBI HeoOXOAWMBI KOMIIeTeHLMH, COpMHpPOBaHHbIE B paMKaxX W3yueHHs
C/IefyIOIUX AUCLMIUIMH: «MaTteMaTiuecKdil aHamu3», «AHaluTAYecKass reoMeTpusi», «JInHelHas
airebpa».

OUCLUTUIMHBL W/WIKA TIPAaKTUKH, [Ji KOTOPbIX OCBO€HWe JaHHOM JUCLIMIUIMHBI HeoOXOoJuMO Kak
nipeamectBytoiiee: «OO1mas (¢u3vka (7eKTpUUeCTBO M MarHeTusM)», «OOmias ¢u3vka (BOMHBI,
OITHKA U aTOMHasi (hH3HKa)».

JucounivHa u3yvaetcs Ha 1 Kypce BoO 2 cemecTpe.

3.IIEPEYEHb IUVIAHUPYEMbBIX PE3YJ/IbTATOB OBYYEHHSA IIO0 JUCLHUILI/IMHE,
COOTHECEHHBIX C IVIAHUPYEMbIMMA PE3Y/IbTATAMMX  OCBOEHUSA
OBPA30OBATE/IbHOMITPOT PAMMBI

B pe3ynbrate ocBoenusi OI1 oOyuaromuiicst Jo/bKeH OB/IaZieTh C/IeIIOIIMMU pe3y/ibTaTaMu 00yueHUst
0 AUCLIUTUIVHE:

0a3oBbIe 3HAaHUSA

Kopg HanmeHoBaHMe Ko u HauMeHOBaHMe HHAUKATOPA JOCTHIKEHHUS
KOMIeTeHMHU KOMIeTeHLMHU KOMIIeTeHLINU
OIIK-1 Crioco6eH 1CIo/b30BaTh 3-OIIK-1 3HaTh OCHOBHBIE 3aKOHBI

€CTeCTBeHHOHdYUHBbIX AUCOUWIL/IMH B

eCTeCTBeHHOHAYUYHbIX npodeCcCUOHA/IBHOM JeATeNbHOCTH, METO/bl
JOUCLMILIVH B MaTeMaTH4eCKOro aHa/n3a U MOJe/IMPOBaHus,
npoeccroHaIbHON TeOpeTUYeCKOoro ¥ 3KCIIepuMeHTalIbHOI0
JesaTe/IbHOCTH, VICCJIelOBaHUs

IIPUMEHATH METO/bI Y-OIIK-1 YMmeTsb UCII0/1b30BaTh OCHOBHBIE 3aKOHBI
MaTeMaTU4yeCcKoro eCTeCTBeHHOHAyUYHbIX JAUCLUIIIVH B

aHa/usa u npodeCCUOHA/ILHOM JleATeNIbHOCTH, IPUMEHSTh
MO/Ie/IMPOBaHus, MeTOZbl MaTeMaTU4eCKOro aHaamsa u

TeOpeTUYeCKOro u
SKCIMEPUMEHTA/IBHOT'O

MO/Jie/ITMPOBAHNs, TeOPeTUUYeCKOro 1
SKCIMepUMEHTA/IbHOI'0 UCC/IeJOBaHWA




X TUCLIUTIVH,
TIPUMEHSATb MeTO/bl
MaTeMaTU4eCKOro
aHaiu3a u
MO/Ie/TUPOBaHus,
TEeOpPeTUYEeCKOro U
9KCIepUMeHTaTbHOT
0 WCC/Ie[J0BaHUs B
TOCTaB/IeHHbIX
3a/jauax

HCCJIeIOBaHUsA B-OIIK-1 BnazieTs HaBbIKaMU UCTI0/Ib30BaHUSI OCHOBHBIX
3aKOHOB €CTeCTBeHHOHAYYHbIX JUCLIUILIVH B
ripoeccroHabHOM AesTeTbHOCTU, TTIPUMeHeHHs MeTO/IOB
MareMaTH4eCKOro aHasiv3a U MOZe/IMpOBaHus,
TeopeTUUeCcKoro 1
5KCIIePUMEHTA/ILHOT0 UCC/Ie/l0BaHuUs

[TK-1 Crnocoben 3-I1K-1 3Hath HEUTPOHHO-(U3UUECKHe TPOIecchl B

C03/JaBaTh peakropax, TPOLIeCChI TUPOAVUHAMUKA U

TEOpeTHYeCKHUe 1 Ter/IOMacCorepeHoca B aKTUBHBIX 30HaX WU BO3ZeNCTBHE

MaTeMaTHUueCcKue HWOHU3UPYIOLEr0 U3/yUeHHsi Ha Marepuasbl, 4yeloBeKa U

MOzie/H, 00BbEKTBbI OKPY>KaloIel Cpe/ibl, CUCTEMBI yUeTa, KOHTPOJIS

ONMCHIBAKOLLEe sIepHBbIX MaTepHUaioB

HelTpoHHO-(usnue | Y-TIK-1 Y™meTb COo371aBaTh TeopeTUUYeCcKue u

CKHMe TPOLIeCChI B MaTeMaTHJeCcKre MOZie/id B TIpodhe CCHOHA/ILHOM 00/1acTh

peakTopax, B-TTIK-1 Bnagerb HaBbIKaMHd pabOThI C COBPEMEHHBIMH

TPOLIeCCEI pacyeTHBIMY IIPOrPAMMHBIMU CPeJCTBaMU

TUAPOAUHAMUKU U

TeIJI0MacCOIepeHo

Ca B aKTUBHBIX

30Hax Wiu

BO3/IeliCTBUE

VIOHU3UPYIOLLET0

W3/Ty4YeHus Ha

MaTepuarisl,

yesioBeKa 1

00BEKTBI

OKpY’Karolen

CpeJibl, CUCTEMBI

yuyera,

KOHTPOJIS

s1IePHBIX

MarepuasioB

YKE-1 Cnocobex 3-YKE-1 3HaTb: OCHOBHbIE 3aKOHBI €CTeCTBeHHOHAYYHbIX

VICII0J/Ib30BaTh JVCLIUIIJIVH, METO/bl MaTeMaTH4yeCKOro aHaau3a u

3HaHUs MO/Ie/IMPOBaHUSI, TEOPETUUYECKOTO U SKCIIePUMEHTAIbHOTO

eCTeCTBeHHOHAyUHbl | UCC/IeJ0BaHUs

Y-YKE-1 yMeTb: UCII0/1b30BaTh MaTeMaTHuyeCK1e MeTOZbl
B TEXHUYECKHX MPUIOXKEHUSIX, PACCUNTHIBATH OCHOBHBIE
YMC/IOBbIE XapaKTePUCTUKU CJIyYalHbIX BeJIMUMH, pellaTh
OCHOBHBIE 3a/lauM MaTeMaTHuyeCKOM CTaTUCTUKH; pelllaTh
TUIIOBBIE pacyeTHbIe 3a/jauu

B-YKE-1 BnajieTs: MeTolaMi MaTeMaTHuueCKOro aHaau3a u
MO/IeJIMPOBAaHMS; METOAAMU peLleHus 3a/jau aHam3a 1
pacueTa XapaKTepUCTUK (pU3MUYeCKUX CUCTeM, OCHOBHBIMU
npreMamM#l 06pabOTKU KCITIEPUMEHTA/TbHBIX IaHHbIX,
MeTofiaMu paboThl C MPUK/IAJAHBIMU MIPOTPAaMMHBIMHU
MPOAYKTaMH

4. BOCIIUTATEJIbHBIV IMIOTEHITUAJI T CIUTITAHBI

HamnpaBienue/nen
Y BOCIIUTAHUSA

3ajaum BocnuTaHus (KOJ)

Bocnurare/ibHbIN MOTeHIIHA JUCIATUTAH




- (popmHpoBaHue Ky/bTyphbl
yMcTBeHHOro TpyZa (B11)

I/IHTEJIJIEKTyaJIbH
oe BoCclmuTaHue

Vcnionb3oBaHWe BOCIIUTATE/IbHOTO MTOTeHLaa
JUCLIMIUIMH TYMaHWUTapHOTO,
ecTeCTBEeHHOHAyUHOro, 0011ienpodeccruoHaIbHOTo
Y poheCcCHOHaNBHOTO MOAY/IS AJ1s1
¢dbopMUpOBaHUs KY/IbTYPbl YMCTBEHHOT'O Tpy/a
TIOCPeZICTBOM BOBJIEUEHHUSI CTY/IEHTOB B yueOHbIe
yCC/ie[loBaTe/IbCKUe 3a/jaHusl, KypcoBble paboTbl U

APp-

IIpodeccronanbu |- popmupoBaHue riryboKoro
oe U TPy/i0BOe TTOHUMaHHMSI COL[UATbHOM POJIA
BOCITUTAHHE rpocdeccuu, TO3UTUBHON U

AaKTMBHOHM yCTaHOBKH Ha
LIEHHOCTH N30paHHOM
CTeLaTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHHS K
ripoheccroHaTbHOM
JesiTeNlbHOCTH, TpyAy (B14)

1. Vcrionb30BaHKe BOCIIUTATE/ILHOIO MIOTEeHIUAasIa
JUCIUIIMH eCTeCTBeHHOHay4YHOTO U
o61enpodeccoHaILHOTO MOYJIS JIJIS:

- (hopMHpOBaHKs TIO3UTUBHOTO OTHOILIIEHUS K
nipodeccuy uH>XeHepa (KOHCTPYKTOpa,
TeXHOJIOTa), TOHUMaHUs ee COL[ha/IbHOU
3HAUMMOCTH U POJIM B O0I11[eCTBe, CTPeMJ/IEHHS
C/iefioBaTh HOpMaM TpodeCCHOHATBHOM 3TUKU
TIOCPe/ICTBOM KOHTEKCTHOTO 00yUeHHs1, pellieH st
MIPAKTUKO-OPUEHTUPOBAHHBIX CUTYalIMOHHBIX
3ajay;

- hopMUpOBaHUs YyCTOMUKMBOTO HHTEpeca K
ripodeCcCHOHaTBHOM J1esITeTbHOCTH, CITIOCOOHOCTH
KPUTHUECKH, CAMOCTOSITe/TbHO MBIC/IUTh,
MOHUMATh 3HAYMMOCTb NpodeCccruy ocpeiCTBOM
OCO3HAHHOTO BbIOOpa TeMaTUKH TIPOEKTOB,
BBITIO/THEHMSI TIPOEKTOB C MOC/e/lytolen
nyOMuHOM npe3eHTaleld pe3y/ibTaToB, B TOM
yrcsie 000CHOBaHUEM UX COL[UAIbHOU U
TIPAKTUUe CKOM 3HAUMMOCTH;

- (hopMHpOBaHsI HaBLIKOB KOMaH/IHOM paboThI, B
TOM YMCJIe peau3al[ii pa3TudHbIX TPOEKTHbIX
poJieit (Jiugep, UCIIOTHUTE b, aHAaTUTUK U TIP.)
TIOCPEe/ICTBOM BBITIO/IHEHHSI COBMECTHBIX
TIPOEKTOB.

2. Vcionb30BaHKe BOCTIMTATeTbHOTO TIOTeHIIMaa
JUCLIATUTUHBI «DKOHOMHUE CKHe U TIPaBOBbIe
OCHOBBI MEJJULIMHCKOM [1esITe/TbHOCTHY,
«DKOHOMHYECKHe U NPaBOBble OCHOBbI
ripoeccroHaIbHOMN eI TeTbHOCTHY,
«YTpaB/ieHue, OpraHu3alys 1 jaHUpoBaHUe
TIPOM3BO/ICTBA» U JIp. [IIS:

- (hopMHpOBaHKs HaBbIKOB CUCTEMHOTO BU/IEHUS
POJI ¥ 3HAUUMOCTH BBIOpaHHOM MpodheCccuu B
COLIMa/TbHO-9KOHOMUUE CKUX OTHOLLIEHUSIX uepe3
KOHTEKCTHOe 00yueHre

5. ObPBEM JUCIIAIINHBI B BAYETHBIX EJUHUIIAX C YKAZAHUEM KO/IMYECTBA
AKAJEMHNWYECKHX YACOB, BBIAE/JIEHHBIX HA KOHTAKTHYHO PABOTY
OBYUAROIIIUXCA C IIPEINOJABATE/IEM (II0 BUJAM 3AHATHUI) WM HA
CAMOCTOATE/IBHYIO PABOTY OBYYAIOIIINXCHA

Ko/muecTBo 4acoB Ha BHU]]

Bup paboTer paboThI M0 cemMecTpaMm:




KoHTakTHas padoTa 00y4yarmuxcs C nperno/jaBareiemM
AyauTOpHBIE 3aHATHS (8C€20) 96
B ToMm unce:
JeKkyuu 32
npakmuyeckue 3aHsimust 64
1abopamopHble 3aHAMusl 32
IIpoMe)XyTOUYHas aTTecTanus
B ToMm uuce:
3K3aMeH o4
CamMocTosATe/IbHasi padoTa 00yJaroIuxcs 32
Bcero (uacbi): 216
Bcero (3aueTHble eJMHUIbI): 6

6. COJEP)XAHUE MVCIOUIVIVHBI, CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JEJ/IAM)
C YKA3AHUMEM OTBEJEHHOI'O HA HUX KO/IMYECTBA AKAJEMHNYECKHNX YACOB
Y BUIOB YYEBGHBIX 3AHATUI

6.1. Pazdenbl oucyunauHbl U mMpyooeMKOCMb NO 8UOAM y4uyeOHbIX 3aHsAmull (8 akadeMuuecKux
yacax)

Hepensi| Ne HaumeHoBaHMe pa3/esa /TeMbl AUCLUIIIUHbI Bupb! yueoHo padoThI
n/n

Jlek | IIp | JIa6 E;; %P

1-16 |1. [Monekyaspuas ¢pusuka u TepMogHHAMHKA 32 132 | 32| - |32
1,2 [1.1.]OcHOBHBbIe IOHATHS ¥ 3aKOHbI MOJIEKY/ISIDHON (PU3UKHU 4 120 4 - 4
3,4,5 [1.2.|T1epBoe Haya 0 TePMOJMHAMHUKU 4 [ 22 ] 4 - 4
6-8 |1.3.|Cratucrtuueckue pacnpesenenus 4 1 - 4 1 - 4
9-11 |1.4.|5BneHus: nepeHoca 4 - 4 - 5
12,13 |1.5.|Btopoe Haua/io TepMOJHHAMMKA 4 |22 4 - 5
14 |1.6.|PeanbHble rasbl 6 - 6 - 5
15,16 |1.7.|2Kuakoe ¥ KpUCTa/IIMUeCKOe COCTOSHHE BeleCTBa 6 - 6 | - 5
WTtoro 3a 2 cemecTp 32 164 | 32| - | 32

Bcero: 32 | 64 | 32 - 32

ITpum.: Jlek — nekyuu, IIp — npakmuyeckue 3aHsmus / cemMuHapbl, J/Iab — nabopamopHble 3aHsimus,
BHeayo — eHeayOumopHasi Kohmakmuas paboma, CPO — camocmosimenbHass paboma obyuarowjuxcs,
IIIT — npakmuueckas no020moekKa.

6.2. CodepicaHue ducyunauHbl, CMpyKinypupo8aHHoe no pasdenam (memam)

JleKyuoHHblll Kypc

Hepens HaumenoBanue
Ne |pa3sjena/TeMbl Copiepxanue
JUCIUILTAHBI

1-16 [1. |MoneKyisapHas ¢pu3MKa ¥ TePMOJHHAMHKA




1,2 |1.1.|OcHoBHbIe moHsTUA 1 | MOZe/b HieanbHOro rasa. JvHaMuueCKri U CTaTUCTHUYe CKUM
3aKOHBI MeTozibl. OCHOBHOE ypaBHeHHe MOJIeKy/IsIPHO-KMHeTHYe CKOW
MOJIEKY/ISIPHOM TeOpUU U/lea/IbHbIX Ta30B JJ1 [JaBleHus. YpaBHeHNe
INZEVIS Knanelipona-MenzeneeBa. @usnuecKrii CMbIC/ YHUBEPCAIbHON

ra30BOM MOCTOSIHHOM.
3,4,5 |1.2.|TTIepoe Hauano Morneky/sipHO-KHHeTHUe CKOe TOJIKOBaHUe abCOTIOTHOM
TepMO/IMHAMUKH TeMmIieparypsl. TeMriepaTypHble IIKa/Ibl: SMIIMpUYecKas,
abcomoTHast, TepMOIMHaMUYe CKasi, MeXXyHapOAHasl,
TIpaKTHYecKasl.
6-8 |1.3.|CratucTiueckue Yucsio crernieHel cBoO0bI. 3aKOH paBHOpACIIpeZie/IeHuUs] SHEPTUH
pacripe/ie/ieHust T0 cTerneHsM cBo60/b! MoseKysl. CpefiHsisi KUHeTHYecKast
SHeprusi MOCTYIaTe/IbHOIO BUKEHUSI MOJIEKY/I.
9-11 |1.4.|SIBneHusi mepeHoca | PaBHOBECHOe M HEPAaBHOBECHOE COCTOSIHUSA ra3a. PaBHOBeCHbIE U
HepaBHOBECHbBIE
12,13 |1.5.|Bropoe Hauano nporjeccel. BHyTpeHHss SHeprus nzeansHoro rasa. Pabora rasa
TepMOZMHAMIIKA nipy paciuvpenyu. ['paduueckoe mpesicTaB/ieHye paboThI.
Konmuuectso Teruiotel. [lepBoe Hauano TepMOAUHAMUKY.
TernoeMKOCTb. Ye/bHasi U MOJISIpHast TEIJIOEMKOCTH.
Ternyi0eMKOCTb IIPY NTOCTOSTHHOM [IaB/IEHWH U [I0CTOSTHHOM
ob6beme. Knaccuueckast MoJieKy/IsipHO-KUHeTHYe CKasi TeOpHst
TeTIOEMKOCTH MZlea/IbHbIX T'a30B U ee OrPaHUYeHHOCTb.
14  |1.6.|PeaibHbIE ra3sI Apuabarryeckuii porjecc. ITonurponuuecKkui mporecc.
ITokasaTesib OUTPOMNBI /1 U30XOPHUYECKOTO,
M30TepMUYeCcKoro, 3obapuueckoro rnpoteccos. Pabora,
coBeplIaeMasi ra3oM IIPY Pas/IMYHbIX POLieccax.
15,16 |1.7.|Kugxoe u Cnyuaiinble cobbiTHsI. BeposiTHOCTb. Clio)KeHHe Y yMHOXKeHHe
KpHUCTa//InYecKoe BepOSITHOCTEH.
COCTOsIHME BellleCTBa

Ipakmuueckue/ceMuHapckue 3aHAmus

TePMOAWHAMHKA

Hepens HaumeHnoBaHue
Ne |pa3sjena/TeMsbl Copepxanue

AVICIUITUHBI

1-16 |1. |MoJieKy/isipHas ¢pu3MKa U TEPMOAHUHAMHKA

1-5 1.1.|OCHOBHBIE TTOHATUS U MO,E[GJII: naeajbHOIo rasa. ,Z[I/IHEIMI/ILIGCKI/IIZ U CTaTUCTUUE CKUM

3aKOHBI MeTozbl. OCHOBHOE ypaBHEHHE MOJIEKY/ISIPHO-KWHeTHYe CKOM
MOJIeKY/IPHOM TeOpUU U/lea/IbHbIX Ta30B JJI [JaB/IeHUs. YPaBHeHHe
pusnKY KnaneripoHa-MeHieneeBa.

6-10 |1.2.|TTepBoe Hauano Yucso creneHel cBoOO/bL. 3aKOH paBHOpAcIIpe/ie/leHrs SHepPrun
TepMO/IMHAMUKH 10 CTeneHsIM cBOOO/bI MosieKys1. CpefjHsIst KMHeTHYe CKast

SHeprusi OCTYINaTebHOIO JBVKEHUsI MOJIEKY/I.
11-15 |1.5.|BTopoe Hauaso PaBHOBeCHOe 1 HepaBHOBeCHOe COCTOsIHUA ra3a. PaBHOBeCHbIe U

HepaBHOBeCHbIe MPOLieCChbl. BHYTpeHHsIs SHeprus uieaabHOro
raza. Pabora rasa npu paciipenuu. I'padrueckoe
nipezictaByieHye pabotel. KomuectBo Teriotel. [TepBoe Hayasio
TepMOJVHaMUKK. TernoemMKoCTb. YenbHas U MOJIsIpHast
TervI0eMKOCTH. TernsioeMKOCTb TPHY MOCTOSSHHOM [JlaB/IeHUU U
noctostHHOM oObeMe. Kiaccuueckast
MOJIEKY/IIPHO-KMHeTHUeCKasi TeOPUS TeIJIOEMKOCTU UZieaTbHbIX
rasoB U ee

OrPaHUYEHHOCTb.




JlabopamopHble 3aHsimusi

Hepens No HaunmenoBaHue pasje/ia /TeMsbl Coepane
AUCLUILIVHBI
1-16 |1. |MoJieKy/isipHas ¢pu3MKa U TEPMOAHUHAMHKA
1,2 |1.1.[OcHOBHBIe NOHATHSA U 3aKOHBI OCHOBHBIE MTOHATUS U 3aKOHBI
MOJIEKY/ISIPHOM (PU3NKHN MOJIEKY/ISIPHON (PU3UKHU
3,4,5 |1.2.|IlepBoe Haua/0 TepMOJMHAMUKHI [lepBoe Haua10 TepMOJMHAMUKU
6-8 |1.3.[CratrcTrueckue pacripeseseHus CraTtucTruyeckue pacrpe/eneHust
9-11 |1.4.[fBnenus nepeHoca SBneHus nepeHoca
12,13 |1.5.|Bropoe Haya/so TepMOAMHAMUKU BTopoe Haua/io TepMOIMHAMUKU
14 |1.6.|PeasibHble rassl PeasnibHbIe rasel
15,16 |1.7.|’Kugkoe v KpyucTasiMueckoe COCTOSIHUE JKyKoe v KprUCTa/lJinueCckoe COCTOsSTHUE
Bell[eCTBa Bell[eCTBa
7. IEPEYEHD YYEBHO-METOJUYECKOI'O OBECIIEYEHUA AJIsA

CAMOCTOSTE/IbHONU PABOTHI OBYUYAOIIINXCA IO AUCITUIL/INHE

1. JlabopaTtopHbIi MPAKTUKYM 110 Kypcy «O61as ¢husuka», pa3gen «MosnekynspHas ¢usuka» / o
penakiueid Mapkusa A.I1. u Macreposa B.C. — O6uuHck: MAT3, 1998.

2. T'ypouu A.®. MeToanuecKye yKa3aHHs K BBITOJIHEHHIO Tab0paTOpHBIX paboT o Kypcy «O6irias
¢dusmka». — O6HMHCK: MATI, 1999.

8. ®OH/| OIIEHOYHBIX CPEJICTB /I/Isl TIPOBE/IEHVS TEKYILEN 1
IMPOMEXXYTOUYHOM ATTECTAIIVN OBYYAROIIMXCSI IO JUCIIUATI/IMHE

8.1. Ces3b medxicdy popmupyembiMu KoMnemeHyusiMu u popmamu KOHMpPO/1si UX 0C80EHUSI

No KonTtpoiupyemsie NupukaTop AoCTHXKeHHUs HaumeHoBaHMe O1|€HOYHOI'0
n/n pa3pensbl (TeMbl) KOMIIeTeHIU ! CpeACTBa TeKyllel U

AUCLIUIINHBI NMPOMEe)XYTOYHOU aTTeCTaluu
Tekyujas arrecranus, 2 ceMecTp
1. Pazgen 1 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 Kosnnoksruym
3-1IK-1, ¥Y-I1IK-1, B-ITK-1 KonTposbHas paboTa
3-YKE-1; ¥-YKE-1; B-YKE-1
ITpomerxyTouHas arTecranus, 2 ceMecTp
JK3aMeH 3-OI1K-1, ¥-OIIK-1, B-OIIK-1 | Ok3aMeHalMOHHbIM O1ieT

3-1IK-1, ¥Y-I1IK-1, B-ITK-1
3-YKE-1; ¥-YKE-1; B-YKE-1

8.2. Tunoeble KOHMPO/bHBIE 3a0AHUSI U/IU UHble Mamepua’ibl, HeoGxooumble 0151 OYeHKU 3HaHUll,
YMeHull U HABbIKO8, XapaKmepu3ylouwjux 3manbl (popmMupoeaHusi KoMmnemeHyuul

@®oH/i OLIEHOYHBIX CPEACTB TI0 AMCLUIUIMHE 00eCIreurdBaeT TPOBEPKY OCBOEHUs TUIAHUPYEeMBbIX
pe3ynbTaToB 00yueHHs1 (KOMITeTEHI[MM M WX WHJWUKAaTOPOB) ITOCPEJCTBOM MEPOIPUSTHM TEKYIed H
TPOMEXXYTOYHOM aTTeCTallUU 10 JUCLUTUIAHE.

OueHouHble cpeficTBa npuBeeHbl B [1priokeHnH «DOH/, OLIEHOUHBIX CPeJCTB».

8.3. Memooduueckue mamepuasabl, onpedensiloujue npoyedypbl OYeHUBAHUSA 3HAHUU, YMeHULll,
Haeblkoe U (u1u) onbima Oesime/AbHOCMU, XApakmepusylowux 3smanbt GopmupoeaHus
KoMnemeHyuti




WtoroBass arrecrauys 10 [JUCLUIUIMHE SIBJISIETCS MHTErpajibHbIM  [IOKa3aTesieM KadecTBa
TEeOPeTUYECKUX U MPAKTUUECKUX 3HAHWUM U HABBIKOB OOYYAIOIUXCS M0 AUCIUIUIMHE U CK/IZbIBAETCSI
13 OLIeHOK, TM0JIyUeHHBIX B X0/e TeKyILel 1 TPOMe)XXyTOYHOM aTTeCcTaLyu.

Tekyiasi arTectalys B CeMeCTpe TIPOBOAUTCS C IieJibl0 00ecriedeHusi CBOeBPeMeHHOW 00paTHOM
CBSI3H, /IS KOPPEKIIMU 00yueHUs], akTUBU3aI[MX CaMOCTOSATEIbHOW PabOoThI 00yUarOIUXCsl.

[Tpome)KyToUHasi aTTecTalysl TIpeiHa3HaueHa /jisi 0ObeKTUBHOTO TOATBEPXKEHUSI U OLleHUBaHUs
JIOCTUTHYTBIX Pe3y/ibTaToB 00yUYeHHs TI0C/Ie 3aBePILeHUs U3yUeHUs JUCLIUTITMHBI.

Teky1jas arrecTarus OCyILeCTB/ISeTCS Ba pasa B CeMecCTp:

e xoHTposbHas Touka Ne 1 (KT Ne 1) — BeIcTaBisieTCsl B 3/IEKTPOHHYHO BEOMOCTb He Mo3jHee 8
Heflen yueOHOTO ceMecTpa. BxmodyaeT B cebsi OLeHKY MEpOTIPUSTHI TeKYIlero KOHTPOJIS
ayIUTOPHOM U CaMOCTOsiTeJibHOM paboTbl  oOyuwaroljerocss 1o pasjesnam/TeMaM  yueOHOM
MUCIATIIVHEI € 1 110 8 Heziento yueGHOTO cemecTpa.

e xoHTposbHas Touka Ne 2 (KT Ne 2) — BeICTaB/sIeTCSl B 3/IEKTPOHHYHO BEJOMOCTb He mo3fHee 16
Heflen yuyeOHOTO ceMecTpa. BkmodyaeT B cebsi OLeHKY MEpOTIPUSTHI TeKYIlero KOHTPOJIS
ayIUTOPHOM U CaMOCTOsiTeJibHOM paboTbl oOyuwaroljerocsi 1o pasjesnam/TeMaM  yueOGHOM
MUCIATIIVHEI € 9 110 16 Hegesmo yueGHOTO cemecTpa.

Pe3ynbTaThl TEKyIed W MPOMEXYTOUHOM aTTeCTal[uyl TMOJBOASTCS TI0 IKase Oa/uTbHO-pPeHTHHIOBOM
CUCTEMBI.

JTan peiTHHIOBOM CHCTEeMbI / Hepens Bann
OuneHouHoOe cpe/CTBO MuEHMy M MaKcumym

Tekyinas arTecranusa 1-16 36 60
KoHTpo/sibHasa Touka Ne 1 7-8 18 30
Konnokeuym 7 18 30
KonTposbHas Touka Ne 2 15-16 18 30
KoumponbHas paboma 15 18 30
ITIpomexyTouHasi aTTecTanus - 24 40
JK3aMeH -

DK3aMeHayUOHHbIL burem - 24 40
HWUTOI'O no guciuniiviHe 60 100

* MyHMMa/bHOe KOIM4ecTBO 6asyioB 3a OLeHOYHOe CPefCTBO — 3TO KOJIMUecTBO 0OasioB, HabpaHHOe
o0yuaromumcsi, TPA KOTOPOM OIIeHOYHOe CpeJCTBO 3aCUMTHIBAeTCs, B TIPOTHBHOM CJlyyae
oOyuaromuiics Jo/DKeH JIMKBUUPOBaTh MOSBUBILYIOCS aKa/|leMUYeCKyl0 3a/|0/DKEHHOCTh 110 TeKylel
WIM TIPOMEKYTOUYHOW aTTecTalii. MUHMManbHOe KOIMYeCTBO 0asyioB 3a TEKYIYI0 aTTeCTaldio, B
T.4. OT/le/IbHOe OLeHOYHOEe CPeJCTBO B ee COCTaBe, U IIPOMEXXYTOUHYIO arTecTaluio cocrasisteT 60%
OT COOTBETCTBYIOLMX MaKCHMa/bHBIX 0aslIoB.

CTyfleHT CuMTaeTCsi aTTeCTOBAHHBIM T10 pPa3Zieny, 3aueTy WM SK3aMeHy, eC/id OH Habpas He MeHee 60%
OT MaKCHMabHOro 0Oasa, mpesyCMOTPeHHOro pabouei porpaMmoii.

CryzgeHT MoOXeT OBITH aTTeCTOBaH IO JUCLIUIIMHE, €C/M OH aTTeCTOBaH IO KaKJOMYy pasfeny,
3aueTy/sK3aMeHy U ero CyMMapHbIi Oann coctassieT He MeHee 60.

OnpedeneHue 60Hycoe u wmpagos

BoHychI: moorpuTenbHble 0auIbl CTYZIEHT MOXKET TIONMyUUTb K CBOEMY PEWTHHIY B KOHL|e CeMecTpa 3a
MIPUCYTCTBUE HA JIEKLUSIX, TIPAKTUYECKUX W 1aDOPaTOPHBIX 3aHATUSX U AKTUBHYIO U PETY/ISIPHYIO
paboTy Ha 3aHATHSIX.

BoHyc (mpeMuanbHble 0as/uibl) He MOXKeT TIpeBbIaTh 5 0GasnioB, BMecTe ¢ OaniamMu 3a TeKYIIYHO
arrecraruio — He 6osee 60 OasIOB 3a cemecTp.

8.4. IlIkana oyeHku o6pazoeamesibHbIX 00CMUNCEHUL



WtoroBasi arrectais TIO0 AUCLUITVIMHE oOleHuBaercsi 1o 100-0a/uibHOM —1IKane U
Mpe/ICTaB/IsIeT CyMMY 0asisioB, 3apabOTaHHBIX CTYE€HTOM TIPY BBITIOJTHEHUHW 3a/JaHM B paMKax

TeKyllled ¥ IPOMeKYyTOUHOU aTTeCcTaljuu

Cymma | Onenka mno 4-x | OneHka TpeGoBaHHusl K YPOBHAI0 O0CBOEHHUSI y4eOHOMH

0a/U10B | OQ/I/IbHOM IIKaJIe ECTS AUCIHUTUTHHBI
90-100 5- «omauyHo»/ | A OueHKa «OTJIMYHO» BBICTAB/SIETCH  CTYAEHTY,
«3aumeHo eyii  OH TAyOOKO W TIPOYHO  YCBOWI

MPOTPaMMHBIM ~ MaTepuas,  HCUepIIbIBAoILe,
M0C/Ie/]OBaTe/IbHO, UETKO U JIOTUYeCKU CTPOMHO
ero u3JjiaraeT, yMeeT TeCHO YBSI3bIBaTh TEOPUIO C
MPAKTUKOM, UCMOAb3yeT B OTBeTe MaTepuas
MOHoOrpacuyeCKoM JTUTepaTypbl

85-89 4 - «xopouwio»/ B OLleHKa «XOpOLIO» BBICTAB/SAETCS CTY[EHTY,
75-84 «3aUmeHo» C eC/Iv OH TBEpI0 3HAeT Marepuasl, paMOTHO U 110
70-74 D CylL[eCcTBy  M3jaraeT ero, He  [OMNycKas
CyLleCTBeHHbIX HETOYHOCTed B OTBeTe Ha
BOMNPOC
65-69 3 - OLeHKa «yI0B/IETBOPUTE/IBHO»  BBICTABIISETCS
60-64 «yooenemeopumesb E CTY[leHTY, €eC/M OH U MeeT 3HaHHA TOJIbKO
HO»/ «3aumeHo» OCHOBHOTO Marepuasa, HO He YCBOWI €ro
JleTarnei, JOIycKaeT HeTOYHOCTH, HeZJ0OCTaTOYHO
npaBU/bHbIE  (DOPMY/IMPOBKM,  HapylleHHUs
JIOTMYECKOM TOCJIe[j0BaTeIbHOCTH B U3/10KEHUN
TIPOrpaMMHOI0 Marepuasa
0-59 2- F OLleHKa «Hey[0B/IeTBOPUTE/IbHO» BbICTABIISIeTCS
«Heyooesnemeopume CTy[leHTy, KOTOpbIi He 3HaeT 3HAuUMTeIbHOMN
NbHO»/ «He yacTU TMpPOrpaMMHOIO Marepuasna, [JOMyCKaeT
3aumeHo» cymiecTBeHHble omMOKU. Kak rpaBuio, orjeHKa

«HEeY/IOBIeTBOPUTE/ILHO» CTABUTCS CTY[EHTaM,
KOTOpble He MOTYT IIPOZIO/DKUTE 00yueHue 0Oe3
JIOTIOJTHUTETbHBIX 3aHATUN 1o
COOTBETCTBYIOIIEH TUCIIUTTUHE

9.IIEPEUEHh OCHOBHOM ¥ [JIOIIO/IHUTE/JIBHOMW YYEBHOM JIUTEPATYPBI,
HEOBXO/JUMOMH 1711 OCBOEHUS IVICITUTI/IVHBI

a) ocHogHas yueOHas Aumepamypa:

1. CasenbeB U.B. Kypc o6ieit pusvkn. B 3-x TT. T.1. Mexanuka. MonekynsipHasi pusuka. — M.:
Jlanb, 2009-2011. (13 k3., OBC Jlanb, http://e.lanbook.com/).
2. CaBemveB U.B. Kypc obmeii ¢usuku. B 5-u 1. Tom 3. MonekynspHas ¢u3uka u

TepMoguHaMuKa. — M.: Jlanb, 2011. (3BC Jlans, http://e.lanbook.com/).

3. Upopo MN.E. 3amaun no oOieid ¢usuke. — M.: "Jlaboparopus 3Hanuii" (panee "BITHOM.
Jlaboparopwusi 3Hanuit"), 2010-2014. (69 3k3. , BC Jlansb, http://e.lanbook.com/).

4. Upopos 1.E. ®usnka makpocuctem. OCHOBHbIe 3aKOHBI. — M.: "Jlaboparopus 3HaHui" (paHee
"BMHOM. Jlabopatopus 3Hanmit"), 2012. (1, SBC Jlaus, http://e.lanbook.com/).

0) 0ono/siHUMeIbHAS yYeOHas Aumepamypa:

1. CuByxuH [1.B. O6mmmii kypc pusuku. Tom 2. TepmoarHaMuka U MoJieKy/sipHast pusmka. — M.:
®usmarurt, 2006. (3BC Jlans, http://e.lanbook.com/).
2. CagesnbeB U1.B. Kypc obieit pusuku. Kuaura 2. — M.: ACT, 2002 (200 3k3.).

10. IEPEUEHP PECYPCOB WH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHON CETHU
«AHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXO/JUMBIX /IS OCBOEHMSA
TUCIHUTLINHBI
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1. OnekTpoHHO-OMOMMOTEUHAst cucTeMa ibooks.ru [DnekTponHbIi pecypc] — URL: http://ibooks.ru/.

2. DJIeKTPOHHO-O0UO/IMOTeUHas cuctemMa  «Jlamb»  [DnektponHeii  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. OO6pa3soBarenbHas Tiatdopma «HOpaiit» [OnektponHbiii pecypc] — URL:
http://www.biblio-online.ru/http://ibooks.ru/.

4. DOnexktpoHHas OubmioreuHasi cucrema «Kymep Oyk» [Onekrponnbni pecypc] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. OsnekTpoHHas 6ubmuoTeyHasi cucteMa « KOHCY/IBTaHT CTyzeHTa» [DnekTpoHHbIH pecypc] — URL:
http://www.studentlibrary.ruhttp://ibooks.ru/.

6. Llentp nHdopmalMoHHO-OMbMMOTEUHOTrO ObecreueHrs yueOHO-HayuHOU fesiteibHOCTH HUAY
MUW®U [Dnextponnslii pecypc] — URL: http:/library.mephi.ru. http://ibooks.ru/.

11. METOJJMUYECKUE YKA3AHUSI [JI1 OBYYAIOIIIMXCS II0 OCBOEHUIO
TACIUTIIVHBI

[TnaHoMepHasi opraHu3aLusi IOC/e0BaTe/JIbHOCTA Pa3/IMYHbIX BHUJOB ayJUTOPHBIX 3aHSATHU
(mekuMii ¥ TIpaKTMUYECKWX 3aHATH) B COYeTaHWM C BHeAyAUTOPHOUW paboToit crymenta. Ilpu
W37I0’KEeHWU pasfiernioB (TeM) yKa3aHue Ha CBsi3b C yueOHbIM MaTeprasioM ApPYrUx JAUCLUIVIMH Y4eOHOro
IlaHa, a TakXke TPakKTUYeCKUMU TPUIOKEHUSMU K TeXHOJIOTUU  >KAJKOMeTasyInyeCcKUX

teryioHocuTenieli.  CucTeMaThueckhe — WHIWUBHAYadbHble  KOHCy/AbTalu.  CTUMY/IHPOBaHHE
HCTO/Tb30BaHMs B Mpoljecce 00yueHst KOMITbIOTEPHOW TEXHUKHM U MH()OPMAIJMOHHBIX TEXHOJIOTHH.
Bu yueOHBIX OpraHu3aijus JjesiTelbHOCTH CTy/leHTa
3aHATUN
Jlexiust Hammcanve KOHCIeKTa JIeKIMM: KpaTKO, CXeMaTWUHO, TI0C/iefoBaTe/IbHO

(bUKCUpPOBAaTh OCHOBHBIE TIOJIOXKEHUS, BBIBOJBI, (HOPMY/IUPOBKH, 0000IIIeHNSs;
TIOMeuaTh Ba)KHble MbIC/H, BbIIEJIATh K/IHOUeBble CJI0Ba, TepMHUHBbI. [IpoBepka
TEPMUHOB, TOHATUM C TMOMOILBK SHIMK/IOINEIHI, CJ0Bapeu, CIPaBOYHUKOB C
BBIMMMCbIBAHUEM TOJIKOBaHUM B TeTpajb. O003HAUNUTH BOMPOCHI, TEPMUHBI,
MaTepuas, KOTOPbIM BbI3bIBae€T TPYAHOCTH, NMOMETHUTb U TIOMBbITAaTbCS HAWTU
OTBeT B peKoMeHAyeMoW juTepatype. Eciu camocrodTensHO He yhaercs
pa3o0patbcsi B MaTepuasie, HeoOXoAUMO CGhOPMYTUPOBATh BOIMPOC M 3aZlaTh
Tiperno/jaBaTesio0 Ha KOHCY/IbTallW, Ha MPAaKTUUeCKOM 3aHSITHU.

[TpakTHueckue [Tpy MOATOTOBKY K TIPAKTHUECKUM 3aHSITHSIM TTOBTOPUTH OCHOBHBIE TIOHATHS T10

3aHSATHS TeMaM JIeKIIMOHHBIX 3aHATUN 3a/jaHus. Pelasi TOCTaBleHHbIE —3aflaHUS,
TpeJiBapUTe/IbHO TOHSTh, KaKOM TEeOpeTHUeCKUW MaTephas HY)KHO W3YUHUTh.
[lpy BO3HUKHOBEHUM TPYAHOCTEM C pelleHWeM WM TIOHUMaHHEM
c(hOpMY/IMPOBATh U 3a/jau BOMPOCHI TIPETOZIABaTe T

JlaboparopHbie [Mlpu moarotoBke K sabopaTopHbiM paboTam cjieiyeT O03HAKOMHUTBLCS C

3QHATHS MeTOANYeCKMMH PYKOBOJCTBAMM MO paboTe € M3ydaeMbIMH TPOTPaMMHBIMHU

KOMIUIeKCaMHM. Ba)KHO BHUMATe/JIbHO O3HAaKOMHUThCS C (YHKLMOHAIOM U
BO3MOKHOCTSIMM [JJAHHBIX KOMILIEKCOB. [Ipu 3amjute yabopaTopHbIX paboT
Ba)KHO JIeTaJIbHO pa30upaThCsl B TeopeTHuecKux acrnekrax [1K.

Hoknaz IMouck mTepaTypsl U coCTaBieHre 6ubmorpaduu, UCIoIB30BaHKue OT 3 10 5
HayuHbIX paboT, M3/I0)KeHWe MHEHHsI aBTOPOB U CBOET0 CYXKJAEHHs TI0
BBIODAaHHOMY  BOTIPOCY;  HW3/I0KEHHEe OCHOBHBIX  aCIleKTOB  IMPOO/IeMBI.
O3HaKOMUTBCSI CO CTPYKTYPOM 1 oopM/ieHHeM JoKIaja.

Pedepar [Touck suTeparypbl U cocTaBieHre OubmMorpaduu, UCIonb30BaHue OT 3 0 5
HayuyHbIX pabOT, W3/I0)KeHWe MHEHHUs aBTOPOB WM CBOETO0 CY)KIEHUs II0
BbIODaHHOMY BOIIPOCY; U3/I0KEHHEe OCHOBHBIX acCTeKTOB TPOO/IeMBI.
(3HAKOMUTBCSI CO CTPYKTYPOM U odopmiieHreM pedepara.

KosiokBuym PaboTa ¢ KOHCIIEKTOM JIEKLIMH, TTOATrOTOBKA OTBETOB K KOHTPOJILHBIM BOTIPOCAM
Y JIp.

WnguByyansHoe  |[Ipu BbIMOIHEHUM UHAMBU/YaIbHBIX 3a/laHUM He0OX0AMMO CHavasia MpoYyrTaTh
JIOMaIllHee 33/lJaHie |TeOpyi0 M W3YYWTh TPUMEPHI 10 KaKAoW TeMe. Pelrlass KOHKDETHYIO 3aziauy,
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TipeZiBApUTENLHO CrefyeT TOHSTh, uTo TpebyeTcsi or Bac B paHHOM ciydae,
KakOW TeOopeTHUeCKUi Mmarepuan HY)KHO WCII0/h30BaTh, HAMETHUTh OOIIYIO
cxemy pelieHust. Eciii Bl peliany 3afjauy «1mo o6pasily» pacCMOTPEHHOTO Ha
ayZIMTOPHOM 3aHSTUM WIX B METOAWUYECKOM MOCOOUM TTPUMEpA, TO >KeylaTeTbHO
nocje 3Toro oOAymarb TIPOLIECC pellleHWs U TOMpoOoBaTh  PELIUTh
aHaJIOTMUHYI0 3a/la4y CaMOCTOSITEJTbHO.

[TogroTtoBka K [lpy TOArOTOBKE K 3aueTy HEOOXOJUMO OPHEeHTHUPOBAaTbCS Ha KOHCIEKThI
3ayeTy JIeKLUiA, peKOMeH/lyeMYyt0 JIuTepaTypy, [lepeueHb peCcypCcoB CETH UHTEPHET.
[ornomHUTeNIbHO K M3YUeHUI0 KOHCIIEKTOB JIeKIIM HeoOX0[UMO T0/b30BaThCs
yueOHMKaMU TI0 SIIEPHBIM TEXHOJOTUsSM. BMecCTo «3ayumBaHUsI» Marepuasa
Ba)KHO JOOUTHCS TIOHUMaHUS M3yUyaeMbIX TeM JUCLIMTIIUHEL [Ipu MoAroToBke K
3aueTy HY)XHO OCBOWTH TEOpHIO: pa3o0paTb Orpe/ie/ieHUs] BCeX TOHSATHH,
paccMoTpeTb MpUMepPbl U CAMOCTOSITeNIbHO PEIIUTh HEeCKOIBKO THMOBBIX 3a7ia4y
13 Kax[0i Tembl. [Ipu perieHuu 3ajjau Bcerja He0OXOAMMO KOMMEHTHPOBAThb
CBOU JIeViCTBUsI U He 3a0bIBaTh O COZlepKaTe/lbHOM UHTEePITPeTal[|H.

[ToaroroBka K [Tpy MOAroTOBKE K 3K3aMeHy HeOOXOZMMO OPHEHTHUPOBAThCS Ha KOHCITEKTHI
5K3aMeHy JIeKLWH, 3a/ayd TpaKTUUeCKUX 3aHATHM, pPeKOMeHJyeMyl JWTeparypy u
VHTEPHET WCTOYHMKU. BMecTo «3ayuuBaHHsI» MaTepuana BaXHO 100UTbCS
TTOHWMaHUsI U3yuyaeMOU AUCLIMTUIAHBIL.

12. IEPEUEHb VH®OPMAIIMOHHBIX TEXHOJ/IOTYH, WCIIOJIb3YEMBIX IIPU
OCYHIECTBJIEHUN OBPA3OBATEJ/IBHOI'O IIPOOECCA 110 [AUCIIUIUVINHE,
BK/IFOYAS ITEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHHWA 1 TH®OPMAILIMOHHBIX
CITPABOYHBIX CUCTEM (ITP1 HEOBXOJAVMOCTN)

Vcnionb3oBaHue WHGOPMALIMOHHBIX TEXHOIOTUM TIPY OCYIIleCTB/IeHnH 00pa30BaTeIbHOTOo Mpoliecca o
JUCLIUTIIMHE OCYIIIECTB/ISIETCSI B COOTBETCTBUM C YTBEPXKIEHHbIM IlonokeHreM 00 DJIeKTPOHHOM
nH(bopMaI[OHHO-00pa3oBarebHOM cpene MATD HUAY MUDN.

OnekTpoHHasi cuctema ynpaBieHusi oOyuyenvem (LMS) wucronb3yercsi st peanu3alivu
obpa3oBare/slbHbIX TPOTPpaMM TIPH OYHOM, [JUCTAHLMOHHOM W CMEIIeHHOM peXuMe O00yueHwUs.
CucTema peanusyeT cefyrole OCHOBHbIe (QYHKLUU:

1) Co3paHye U ynipaB/ieHye Kjiaccamy,

2) Co3pnaHue KypCos,

3) Opranusanys 3anmcy yyaluxcs Ha Kypc,

4) [TpemocTaBieHue AOCTyIA K yueOHBIM MaTeprasiaM Jijsl yuaruxcs,

5) [My6sukaryst 3afiaHni /17151 yUeHUKOB,

6) OrieHKa 3a/laHUH yJaluxcs, IPOBe/leHHe TECTOB U OTC/IE)KUBAHKE MPorpecca 00yJeHwus,
7) Opranu3aiys B3auMo/IeliCTBUSI yUaCTHUKOB 00pa30BaTeIbHOTO MpoLiecca.

CucremMa WHTETPUPYETCS C JOTOJHUTENbHBIMA CEPBUCAMH, O00eCTIeUMBAIOIUMHU BO3MOXKHOCTD
WCTIONb30BaHUs TakKuX (YHKIUM Kak paboumii KajieHJapb, BHIE0 CBsSi3b, MHOT'OIMOJ/Ib30BaTeIbCKOe
pe/lakTHpOBaHHe JO0KYMEHTOB, cO3fjaHue ()OpM OMPOCHUKOB, MHTepaKTHWBHAs A0CKA [jis PUCOBaHUSI.
ABTOpH3aLMs MOMb30BaTeeld B CUCTEME OCYLECTB/SIETCS MOCPeACTBOM KOPIOPAaTUBHBIX aKKayHTOB,
MPUBSI3aHHBIX K JOMEHY oiate.ru.

12.1. ITepeueHb uHpopmayuoHHbIX MexXHOA02Ull

IIpn ocymjecTBneHny 00pa30BaTeNbHOrO TIpoliecca MO AWUCLUMIUIMHE HCHOJB3YIOTCS ClefyIoIiye
MH(OPMaLMOHHbIe TEXHOIOTUU:

® TIpOBe/leHMe JIeKLIUM 1 PaKTUYeCKUX 3aHSATUU C UCTIO/Ib30BaHUEM C/1al/j-Ipe3eHTaL;

® JICT0/1b30BaHUe KOMIIbIOTePHOI'O TeCTUPOBaHUS;

® OpraHu3alys B3auMOZeHCTBUsI C 00yUaroIMMICS TIOCPe/ICTBOM 3/1eKTpOHHOM routkl U1 DVIOC.

12.2. [TepeueHb npozpammHo20 obecneueHus



e PepnakTop npe3enTaruii Microsoft PowerPoint;
e Bpay3epsl: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
e JlokasnbHast KOMITBIOTEPHaAs CeTh U I7100asbHasi ceTh VIHTepHeT.

12.3. I1epeueHb uHpOpMaAYUOHHBIX CNPABOUHBIX CUCITIEM

HocTymn K 37eKTpPOHHBIM OMOIMOTEUHBIM pecypcaM U 37eKTpOHHOW 6ubmoreuHoi cucteme (OBC)
OCYIIIeCTB/ISIeTCS TIOCPE/ICTBOM CIela/ibHbIX pa3fesioB Ha odulvanbHoM caiite MATD HUAY
MU®U. ObecrieueH AOCTYN K 3/IEKTPOHHBIM KaTtajoram oubmioreku MATD HUAY MUDU, a Takxke
3JIEKTPOHHBIM 00Opa3oBatenibHbIM pecypcam (OMOC), chopMHUpOBaHHBIM Ha OCHOBAaHWU TIPSMBIX

JIOTOBOPOB C TMpaBoobiazaresissMd yueOHOM U yueOHO-MeTOAUUeCKOW JIUTepaTyphbl, MeTOANuUeCKUX

rocoouit:

1) Nudopmaimonnsie pecypcbl Cetu KoncynbranT Ilmtoc, www.consultant.ru (uHdbopmarius
HOPMaTUBHO-TIPABOBOTO ~ XapakTepa Ha OCHOBe COBPEMEHHBIX  KOMITBIOTEDHBIX U
Te/IeKOMMYHHKALIUOHHbBIX TEXHOJIOTHM);

2) DJ1eKTPOHHO-O0UO/THOTEUHAS cucTema HUAY MU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) 9BC «M3narenscTBa JlaHb», https://e.lanbook.com/;

4) OneKTpoHHO-6MbmMoTeuHast cictema BOOK.ru, www.book.ru;

5) Ba3bl IaHHBIX «DIeKTpOHHO-0MbMMoTeuHas cuctema elibrary» (3BC elibrary);

6) bazosast Bepcust 95C IPRbooks, www.iprbooks.ru;

7) Ba3bl IaHHBIX «DeKTpoHHasi bubroTeka TexHuueckoro BY3a» www.studentlibrary.ru;

8) DNeKTpOHHO-OMOMOoTeuHast cucreMa «Atbykc.py/ibooks.ru»,

http://ibooks.ru/home.php?routine=bookshelf
9) DneKTpoHHO-616/MMoTeuHast cuctema «BC FOPAMT», http://urait.ru/.

13. OIIMCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3bl, HEOBXO/JVMOM /1
OCYHIECTBJ/IEHUA OBPA30OBATEJ/IBHOI' OITPOLIECCA I10 AUCHUII/ITMHE

1. AyauTopHbIi GOHJ UHCTUTYTA.
2. YuebHast taboparopust "MonekynsipHast hu3mKa'.
3. BubnvoreuHbIit GOHA UHCTUTYTA.

14. UTHBIE CBEJEHUSA N (MJ/IN) MATEPHAJIBI

14.1. Ilepeuewp oOpazoeamenbHbIX MEXHOAO2UL, UCNO/Ab3YyeMbIX Npu  ocyujecmesneHuu
obpa3zosamesibHO20 npoyecca no ducyun/auHe

Ha nekiuysix ¥ ceMMHapax MOCTOSIHHO MCITOJTb3YIOTCS CIeyIOl[e MHTePAKTHBHbIE METO/bI 00yUeHusI:
JUCITYT, TPYTIIIOBasi JUCKYCCHsl, iebaThl, MO3TOBOH IITYPM, Mpo6sieMHasi U MHTePAKTUBHAsI JIEKLIWH.

14.2. ®dopmbl opezaHuzayuu camocmosimenbHoOl pa6ombl oOyuarowjuxcsi (membl, 8bIHOCUMbIE 0/151
camocmosime/nbHO20 U3y4eHUsl; 60Npocbl 0151 CAMOKOHMPpO/Si; Munoeble 3a0aHusi 011
camonpoeepKu)

1. CasenbeB WM.B. Kypc oOmeir ¢usuku. Tom 1. Mexanuka. MonekynspHas (u3mMka u
TepMoAMHaMuKa. — M.:, I3parenbctBo «Jlanb», 2006. C. 246-261 (I'vapoavHamMuKa).

2. CaBenpeB WM.B. Kypc o6Omeii ¢usuku. Tom 1. Mexanuka. MosekynasipHas ¢u3MKa WU
TepMozrHaMuKa. — M.:, M3parensctBo «Jlanb», 2006. C. 324-332. (Onpegenenue [lepppeHom uncia
ABorazipo).

3. CasemeB WU.B. Kypc obmeii ¢umsuku. Tom 1. Mexanuka. MonekynsipHas ¢u3vuka |
TepMoguHaMuKa. — M.:, MI3aatenbcTBo «JIaub», 2006. C. 324-332. (CTaTuCTUUYeCKUM BeC).

4. CaBenbeB W.B. Kypc o6me#t ¢usukun. Tom 1. Mexanuka. MonekynspHas ¢usvika u


http://www.consultant.ru/
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM%3DF%26I21DBN%3DBOOK%26Z21ID%3D%26P21DBN%3DBOOK
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM%3DF%26I21DBN%3DBOOK%26Z21ID%3D%26P21DBN%3DBOOK
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM%3DF%26I21DBN%3DBOOK%26Z21ID%3D%26P21DBN%3DBOOK
https://e.lanbook.com/
http://www.book.ru/
http://www.iprbooks.ru/
http://www.studentlibrary.ru/
http://ibooks.ru/home.php?routine=bookshelf
http://urait.ru/

TepMoguHaMuKa. — M.:, W3parensctBo «Jlawb», 2006. (TepmoguHamuyeckue TMOTEHLMAbI.
BHyTpenHsist 3Heprust. CBoO0gHAs SHEPTUst. DHTAIbITHS).

14.3. Kpamkuti mepMuHo/102u4ecKutl €/108apb

ApnabaTiuecKMM Ha3bIBaeTCs IMPOLecC, TPOUCXOJAIMM B yCJIOBUS  Teruiom3omsagun  (6e3
TerioobMeHa co cpedotil).

Bapomerpuueckas ¢opmyna Jlansiaca faeT 3aBUCUMOCTb [aB/ieHUs] OT BBICOTBI: P = Po exp
(-ugh/RT), roe p — MosisipHasi Macca rasa, h — Boicora, T — Temmiepatypa, po— /laB/ieHHe y TIOBePXHOCTU
3emu, R = 8,31-10° Ix/kmonb-K — yHUBepcabHasi Ta3oBasi MOCTOsiHHAs. TakvM 00pa3om, [jaBjieHHe
9KCIIOHEHLIMa/IbHO yObIBaeT ¢ BbicOTOM. DopMysia BbiBe/ieHa MPU YCI0BUU MTOCTOSIHCTBA TEMITePATyphI
YW OJHOPOAHOCTU TONs TAroTeHus. [lo3ToMy [ peanbHOM aTMocdepbl BBINOMHAETCS JULIb
NpUOMKeHHO U NPY HeOOJIbIIOM U3MEeHEHHH BBICOTHI.

BakyyMoM Ha3blBaeTCsl COCTOsSIHUE pa3pe)XeHus, KOrja COoyAapeHus MOJIeKya J[pyr C /Ipyrom
HEMHOTOYMCJ/IEHHBI TI0 CPaBHEHUIO C COyJapeHWssMM CO CTeHKamMHu cocyza. CTerneHb paspekeHHs
3aBUCUT OT COOTHOLIIEHUsI CPeZIHero CBOOO/IHOT0 rpobera 1 TMHENHbIX pa3MepoB COCY/a.

BakyymHble HacoCbl IPUMEHSIIOTCSA [ CO3[aHUs 8aKyymd. Pa3nvyaroT HacocChl Npe/iBapUTe/bHOrOo
BakyyMma ([l CO3[jaHUsI [aBjieHHs Topszka 10° MM PT. CT.) M HAacOChI BBICOKOTO Bakyyma (IJist
CO3/laHUs [JaB/ieHus ropsizka 107 MM PT. CT. U HIXKe).

BeuHbIM JBHraTe/ieM BTOPOro Poja Ha3bIBaeTCs yCTPOMCTBO, TpeBpalljarolee B MoJie3Hy0 paboty
BCE KO/IUYeCmeo mern/iombl, TIOMyuYeHHOe OT HarpeBaTesns (0e3 mepefaud HEKOTOPOTO KOTMYeCTBa
TEeIJIOThI XOJIOAWIbHUKY). Y TBep)K/leHue 0 HeBO3MO)XKHOCTHU BEUHOTO JIBUraTesisi BTOPOro pojia — ofHa
13 BO3MOXKHBIX ()OPMYJIUPOBOK 8MOP0O20 HAUA/Ad MepMOOUHAMUKU.

BeuHbIM ABHraTe/ieM NepBOro poja Ha3blBaeTCsl YCTPOMCTBO, CO3jarolllee SHEPIUI0 W3 HUYero.
HeBO3MOXHOCTb TaKOro JBWraresisi BbITEKAaeT M3 Nepeo20 Hauaia mepMOOUHAMUKU (3aKOHA
COXpaHeHUsI SHEePIrun).

BHyTpeHHUM TpeHHMeM Ha3blBaeTCsl BO3HUKHOBEHHE CUJIbl TPEHUS MeXAY C/I0SMU JKUAKOCTH WU
rasa, JBIKYLIMMUCS C Pa3HbIMU CKOPOCTSIMU. [IpUurHON BHYTpPeHHero TpeHusl SIBJISIeTCS XaoTHUeCKoe
TervioBoe Bk eHue. CM. Takxke He/1eHus nepeHoca.

BuyTtpenneii 3Hepruei (U) Ha3biBaeTcsl 00IMiA 3arlac SHEPTHH CUCMeMbl 3a BEIUETOM KUHETHYEeCKON
SHEPrMM CHUCTEeMbl KakK LeJIor0 U TMOTeHLMaJbHOM SHEeprud CHUCTeMbl KakK LleJIor0 BO BHELIHEM
MOTeHLMaJbHOM T10Jle. BHYTpeHHsis1 SHeprusi uoedanbHO20 23d3d paBHA CyMMapHOM KHHeTHYeCKOU
5HEepruM MOJIEKYII.

CymectByer cBbimie 20 ¢opMy/IHMpoBOK BTOPOro Hadaja TepMoAuHaMMKHU. [lepBas
(hopMy/nMpOBKa: TerioTa MOXXeT CaMOTIPOM3BOJILHO TiepefiaBaThCsl TOMBKO OT 0Oojiee HarpeThIX Ten K
MeHee HarpeTbiM. Emle ofgHa (opMynvpoBKa: B 3aMKHYTOM (M30/7MpOBaHHOM) CHUCTeMe IIpU
HEpaBHOBECHOM men1006MeHe 3HMponusi CUCTeMbl BO3pacTaeT, JOCTUras MaKCUMyMa IIpU
JOCTIPKEHWH CHCTeMOW paBHOBecHusi. BTopoe Hauasmo ykasbiBaeT, TakuM 00pa3oM, Ha HarpaB/ieHHe
TIPOL{ECCOB.

@®as3pl (arperaTHble COCTOSIHHS) BelleCcTBa HAXOAATCS B [JAMHAMUYeCKOM paBHOBECHUH, €C/IH
KOJIMYEeCTBO MOJIEKYJI, IepPeXOJAIUX M3 MepBOU (pa3bl BO BTOPYIO B €JMHHULYY BPEMEHU, PABHO UUCITY
MOJIeKY/I, TIepexXO/sLiX 3a TO >Ke BpeMs K3 BTOpoi ¢asbl B IepByl0. PaBHOBecre MoOKeT ObITb Ha
rpaHvLie <«KHAKOCTb-TIap», «TBEpAOe TeJlo-XUAKOCTb» U «TBepfoe Tesno-map». [laBieHue,
COOTBETCTBYIOLLlee PABHOBECHIO, 3aBUCHT OT TeMnepaTypbl. CM. Takxe TpoliHas mouka.

Juddysuenn HasblBaeTCs TMpPOLECC BbIPDABHMBAHUS KOHLIEHTPALMM  COMNPUKACAIOIIMXCS  C/I0eB
JKU/IKOCTY WY Ta3a BC/Ie[CTBUe XaOTUUYeCKOro (TeryioBoro) ABrwkeHus Mosekysn. Auddysus npuBoaut
K TOMY, UYTO NPUMeCH B >KUJKOCTH WM rase pacnpOCTPaHSKTCS OT MecTa uX BBefeHMs. CM. Takke
HeneHus nepeHoca.

3akoH bounsa-MapuoTTa yTBep)KJaeT, UTo JJIs1 JJaHHOW MaccChl rasa, IIpy MOCTOSIHHOM TeMIlepaType,
TIpou3Be/ieHre aBjieHrsl Ha 00beM eCTh BeJIMUrHa MOCTOsTHHAS: pV = const.

3akoH I'eii-/Troccaka yTBep)KJaeT, UTo /I J@HHON Macchl rasa, IIpy MOCTOSHHOM [jaB/ieHnH, 00beM
rasa npsiMo TIPOTIOpIMOHaeH abcomoTHOM Temriepatype: (V1/V2) = (T1/T2).

3akoH I'yka Bblpa)kaeT JIMHEMHYI0 3aBUCHMOCTb MeXX/ly HallpsDKeHUsIMU U MaJlbIMU Jie(hopMaLusiMU B
yrpyrovi cpefe. AHruiickuii ydeHbiii PI'yk obnapyxwun (1660), uTo mpH pacTsHKeHHH CTep KHs



JvHOI | W momiaplo TorNepeuHoro ceueHuWs S yjjMHeHHe cTepkHs Al mponopLyoHanbHO
pactaruBatoieii cune F. Emle ogHa dopma 3anucu 3akoHa ['yka: o = Eg, rge o = F/S — HopmasnbHOe
HarpsbKeHUe B TorepeyHoM cedeHuy, € = Al/l — oTHocuTenbHOe yayiMHeHWe cTepxkHsl. KospduieHT
MpONopLMOHaAbHOCTU E HasbiBaeTcsa Mogy/neM FOHra.

3akoH Jla/jbTOHA [1acUT: JlaB/ieHre CMeCH XMMHUYeCKd He B3aUMO/EMCTBYIOLIMX Ia30B PaBHO CyMMe
napyuaabHbix 0asneHull OT/IeIbHbIX KOMITOHEHTOB.

3akoH [lrosnonra u IItm yTBepKzJaeT, UYTO aroMHasl TeIUIOEMKOCTb XHWMHYECKH [POCTOro
KPHCTa//INYeCcKoro TBePJOro Tefa OJWHAKOBA [/Isl BCEX TAaKUX TeJs, He 3aBUCHUT OT TeMIlepaTypbl U
paBHa ca = 3R, rge R = 8,31:10° x/kmosb K — yHUBepcasibHas ra3oBasi MOCTOsIHHAsL. [Ipy HU3KUX
Temriepatypax 3akOH IepecTaeT BBIMOMHATBCSI, a pu T — 0 ca — 0. OOBACHUTH yKa3aHHOe
3aTpyJHeHue yAaa0Ch KBAHTOBOW TeOpuH TeryioeMKocTy (DviHuTeiiH, 1907; Hebait, 1914).

3akon Illapis yTBep)KJaet, uTo /ISl JAHHOW MaccChl Ta3a, TpU MOCTOSSHHOM 00beMe, JaBjieHHe rasa
TIPSIMO TIPOTIOPLIMOHAIBHO abCOJTFOTHOM TeMIieparype:

(p1/p2) = (T1/T2).

HpeanbHoM Ha3bIBaeTCs TeIIOBasi MalIMHA, paboTarolas 1o yukay KapHo.

NpeanbHOH XOOJWIBHOM MAIIMHOM Ha3bIBaeTCs XOJIOAWIbHAS MallldHa, paboTaromas 110
obpatHomy yukay KapHo.

NpeanbHbIM Tra3oM HasbIBalOT CHUCTEMY, CBOMCTBA KOTOPOM OMMCHIBAIOTCS ypaBHEHUEM
Knaretipona-MeHgienieeBa pV = (m/p)RT, e p — gaBnenue, V — o6beM, T — Temnieparypa, m — Macca,
g — Macca ogHoro Kumomoss, R = 8,31-10° Dx/kmonb K — yHuBecanbHast ra3oBas noctosiHHas. C
TOUYKM 3PEHUS] MOJEeKY/ISIpPHO-KMHEeTHYeCKOW TeOpUM HJleajbHbld ra3 — 3TO ras3, MOJIEKY/bl KOTOPOro
MMEIOT HYJIEBOM COOCTBEHHBIM 00BEM M He B3aUMOJEMCTBYIOT Ha PACCTOSHUM. PeasyibHbIN ra3 mpu
YCIOBUSIX, O/TU3KUX K HOPMaJTbHBIM, MO>KHO TIPUO/IV)KEHHO CUATATh W/ea/TbHBIM.

M300apuyecKuM Ha3bIBaeTCs MMPOLIECC, TTPOMCXO/SIINM TTPH MOCTOSHHOM JlaB/ieHnH (p = const).
Vicnapenwue 3T0 mipotiecc napoobpazoeaHusi, IPOUCXOISIIHMA TP F0001 TeMIiepaType ¢ TOBePXHOCTU
JKUIKOCTH.

M30TepMuyecKuM Ha3blBaeTCs IPOLIECC, MPOUCXOAALMM MPY NOCTOSIHHOM TemmnepaType (T = const).
KouBekIjuel Ha3bIBaeTCs MPOLIeCC MepeMelrBaHus C/I0€B JKUAKOCTH WM Tas3a, UMEHIIUX pasHylo
memnepanypy W HaxOJALUXCS B MOje TAroTeHHs. IIpUuMHON KOHBEKLIMM SIBJISIETCSI 3aBUCHMMOCTh
TJIOTHOCTH YKUIKOCTH WJIW Ta3a OT TeMriepaTypbl. KOHBeK1IMs — OWH 13 CTIOCOO0B mensioobmeHa.
KpaeBbIM yrjioM HasbiBaeTcsi yrojq 6 Mexzay KacaTeqbHOM K TOBEPXHOCTH JXMJKOCTH B TOYKe
COTIPUKOCHOBEHHUSI C TBEP/IbIM TEJIOM U MTOBEPXHOCTBIO TBEPJOro Teja. B ciyuae cmMaumBaHUsSI KpaeBOU
yTOJI OCTPBI, B CIyyae HeCMaulBaHUs — TYTIOH.

Kputnueckas Temmneparypa — memnepamypd, Bbillle KOTOPOW ra3 HeBO3MO)KHO CKaTHeM TMpeBpaTUTh
B JKUJKOCTb. IIpn TemmepaType HWKe KPUTUUYECKOW M30TepMa CKaTusl B KoopzauHatax (p, V) nmeer
TOPU30HTAJIbHBINA yUaCTOK — JIMHUIO T1J1aBIeHUS.

M30x0puuecKUM Ha3bIBaeTCs TIPOLIECC, POUCXOASIIUN MTPU TIOCTOSTHHOM 00BeMe (V = const).
Kamunnsipel — ToHKHe TpyOku guamerpom 0,01 — 0,1 mm. [Ipu omyckaHHM MX B CMauMBaroIlyrO
JKUJKOCTb YPOBeHb JKMJKOCTH B KalWI/Isipe OKa3bIBaeTCs BbIIlIe YPOBHS JKMAKOCTH B COCYyZe, a NpH
OMyCKaHWM B HECMauuBalOLIYI0 >KUIKOCTb — HIKe. BpicoTa mofbeMa >KUAKOCTA B Karusipe
omnpepessiercsi o (opmysne XKtopeHa: h = 4cosB-a/dpg, rme 6 — KpaeBoit yron, a — Ko3gpuyueHm
NOBEpXHOCMHO20 HamsdceHus, d — JuaMeTp Kanu/uispa, p — MVIOTHOCTb >XKUJKOCTH, § — YCKOpEHHe
CBOOOZIHOTO Ta/IeHUsI.

KuneHuem Ha3sbiBaeTCsi Mpoljecc mapoobpa3oBaHusi, TMPOUCXOAAIINA He TOMBKO CO CBOOOAHOM
TIOBEPXHOCTHU >KUAKOCTH, HO ¥ BO BCeM 00beMe, BHYTPb 00pa3yroOIUXCsl My3bIpbKOB mapa. [1y3bIpbKu
rapa yBeJMUMBaIOTCS B pa3Mepax M BCI/IbIBAIOT Ha NMOBEPXHOCTh U JIOMAKOTCS, CO3/laBasi XapaKTepHYIO
KapTUHY KWIleHus. TemriepaTypa KWIIeHUSI COOTBETCTBYET PaBEHCTBY [laB/eHMs HACBILLEHHOIO Iapa
JKUJKOCTH BHEIIHEMY /IaB/IeHUIO.

Ko/iM4ecTBO TeN/I0THI — 3TO SHEprus, MojiydeHHast (MM OTAaHHast) CUCTeMOU npu menioodmene. I1o
aHAJIOTHH C BhIPa’KEHWEM [I7IsI 37ieMeHTapHOoU paboTbl A = pdV MOXKHO 3amucaTh /1S 3/IeMeHTapHOTO
Ko/muecTBa TerioTel: 6Q = TdS. Temnepamypa 31ech UrpaeT poJib TEPMUYECKON «CUJTbI», @ S3HMPONust
— TePMUUECKOM «KOOPAUHATBI».

KaxgoMy e3aumodelicmguto oTBeyaeT HeKoTopasi (pr3rueckasi BeJIMUMHA, XapaKTepu3ylolias CUCTeMyY
Y Ha3biBaeMasi KOODAMHATOM COCTOSHUS. [si TepMoMeXaHWUYeCKOW CHCTeMbl 3TO o0veM V U



sumponuss S. UWCI0 KOODAWHAT COCTOSHWS OTpeZesisieT YWC/IO CTereHeld cBobogel. Tak,
TepMOMeXaHHueCKasi CICTeMa UMeeT JiBe CTeTleHU CBOOO/bI.

Ko3¢¢uipueHT mNOBEPXHOCTHOr0 HATSKEHUsl O OrpejeNseTcss KaK OTHOLLIeHWe  CHJIBI
TOBEPXHOCTHOTO HATsDKeHWsl, IeHCTBYOIIel Ha KOHTYDP, OTPAHWUYMBAIOLIMN CBOOOHYIO TTOBEPXHOCTD
JKUJKOCTH, K JJIMHE 3TOr0 KOHTYypa.

Kpucrann — TBeppoe Teno, 4aCTULbl KOTOPOTO PACMO/IOXKEHbI YIOPsSA04YeHHO. [71aBHBIM OoT/iureM
KPHCTasJIOB OT aMOP(HBIX TBEP/bIX Tesl SIBISEeTCS aHU30TPOMNus (pU3NUeCKUX CBOMCTB (3aBUCUMOCTD
CBOMCTB OT HarpasyieHus1). CM. Takxke Kpucmamniuyeckas pewiemsa.

Kpucranimyeckasi pemrerka - wu3o0paxeHue TI0JIO)KeHHSI LIEHTPOB arOMOB WA MOJEKY/l B
KpUCTa/le. JJieMeHTapHasA sAiYeliKa — HaWMeHbIIas uYacTb PeIIeTKH, OToOpaXkaromjasi CTPYKTYypy
kpucmasnna. IloBropeHre 371eMeHTapHOM sUelKW MyTeM Iapajje/lbHOrO MepeHoca MOXKHO MOMYYMTh
peLIeTKY B LIeJIOM.

Kputnueckoil Ha3bIBaeTcsi TeMIlepaTypa, Bblllle KOTOPOW Tra3 Hefb3sl MPeBpPAaTUThb B JKUJAKOCTb
yBe/MueHueM faBieHus. KpuTwueckasi Temrieparypa y Pa3HbIX BeI[eCTB MOXeT OBIThb [JOBOJILHO
BBICOKOW U OueHb HMU3KOW. Hampumep, y BoasiHOro mnapa OHa paBHa 647 K, a y MOmeKy/asipHOTO
Bozopoza 33 K, ay reius 5,2 K. Cwm. Takxke Ilap.

MakpococTosiHHe — COCTOSIHMe  TepMOAWHAMMUeCKOW cucmembl, 3aZilaBaeMoe  Habopom
MaKpOCKOITMYeCKMX TlapaMeTpoB (#aBjieHWe, o0BeM, Temrieparypa W TMp.), XapaKTepU3yHOIUX
cucteMy B uenoM. OfHO MakKpOCOCTOsiHME MOyKeT ObITb peann30BaHO OoJbIIMM (Za)ke OYeHb
O0/BIIIM) UHC/IOM MUKpococmosiHuil. CM. Takxxe TepMOOUHAMUUECKasi 8eposimHOCb.
MuUKpOCOCTOsIHMe — COCTOSIHHMe TepMOJMHAMHUYecKOl CHUCTeMbl, 3ajlaBaeMoe HabOpOM BeMUMH,
XapaKTepU3YIOLIMX KKy MUKPOUacTULy (KOOpJWHaTa, UMITY/IbC, SHEPTUS U T. [.).

MKT - Teopusi TeIUIOBBbIX SIBJIEHWI, OCHOBaHHAsi Ha MPeJCTAB/I€HUU O Me/bYyalllIMX 4YacTHULlax
BellecTBa — aTromax M Mosiekynax. CoBpemeHHoe Ha3BaHMe MKT — cratvctuueckass ¢gusmuka. Cwm.
TakKe OCHOBHble NO/0JMCeHUs MONeKYASIPHO-KUHemuUueckoti meopuu.

HachbileHHbIM Ha3bIBaeTCs Map, HaXOSAIUICS B OUHAMUUECKOM pa8HO8eCUU C XUIKOCTbIO.
HauBeposiTHeMIlleld Ha3bIBaeTCsi CKOPOCTb Vs, COOTBETCTBYIOLASE MaKCUMyMy (DyHKLUU
pacnpezenenusi MakcBesna. Cm. Takxke PacnpedeneHue Makcgenna.

HauBeposTHelilIass CKOPOCTb MPOMOPI[HOHA/IbHA KODHIO KBaZIpaTHOMYy H3  abCOJIIOTHOM
TeMIleparyphl.

HepaBencTtBo Kinaysuyca ecTb MaremaTthueckasi 3alvcCb 6MOp0O20 HAYAAd MepMOOUHAMUKU JJIst
HeoOpaTUMbIX TIPOIIECCOB B HEM30JMPOBAaHHOW CHCTeMe: eC/Id CHCTeMa COBepIlaeT Yuka (Kpy208oll
npoyecc), TO W3MEHEHWe ee SHMponuu paBHO Hy/M0. AsreOpanyeckas CyMMa TIPUBeEJEHHBIX
Konuuecme menaiombl, COOOILEHHBIX TPU 3TOM CHUCTEMe, PaBHO HY/IIO B 0Opamumom npoyecce |
MeHbllle Hy/si B HeobpaThMoM Tiporiecce. [IpuBeZieHHOe KOJMUECTBO TeIUIOTHI — 3TO KOJMUeCTBO
TeIJIOThl, TOJlyueHHOe CUCTeMOM OT HarpeBaressi (WM OTJaHHOe XOJOAW/IbHHKY), OTHECEeHHOe K
COOTBETCTBYIOLLEN TeMIlepaType.

HopmanbHbIMHM Ha3bIBAKTCS YC/I0BHUSA, KOTZla ccTeMa (Harpumep, ra3) HaxOAWTCs TIPU [JaBJIeHU! p
=1,013-10° ITa (760 mm pT. cT.) u Temneparype T = 273 K (0°C).

OOpaTMBbIM Ha3bIBaeTCs MPOLECC, KOTOPLIM MOXXHO TIPOBECTU B TIPSMOM W OOpaTHOM HaripaBJjieHUH
yepe3 OZIHU U Te )Ke TTPOMEXXYTOUHbIe COCTOSTHUSI 0e3 U3MeHeHUs B OKPYKaroLuX Tefnax. OOpaTUMbIMU
SIBJIAFOTCS] PABHOBECHbIE NPOYeCChl.

OnbITHBIE ra30BbIe 3aKOHBI — 3TO 3aKOHbI boliis-Mapuomma, Ieti-/Troccaka v Llapasi.

OcHoBHbIe nooxxennss MKT:

- BCe TeJla COCTOSIT U3 MeJIbYaMIlIMX YaCTHL], aTOMOB U MOJIEKYJT;

- YaCTULl 5TU HAXOAATCS B COCTOSIHUM HeIpepbIBHOIO XaOTHYeCKOro [BWKEeHWs, Ha3blBaeMOIo
TeTJIOBbIM;

- MeXX/ly YaCTHLIaMU UMeROTCS CUJIbI TIPUTSDKeHUS U OTTa/IKUBaHUS;

- IBIDKeHHe KaK/I0M YaCTULIbI [IOAUMHSeTCS 3aKOHaM K/1aCCUUe CKOU MeXaHUKH.

IIap — 510 ra3 npu TemrepaType HiKe KpUTHUecKol. [1ap MO)KHO MpeBpaTUTh B KUJKOCTb MPOCTHIM
okKatveM. Besikuli ap — 3T0 ras, HO He BCsIKMM ra3 ecTb nap. CM. Takke Kpumuueckass memnepamypa.
KoopouHambi W nomeHyuaabl Ha3bIBalOTCA MapaMeTpaMu CocCTosiHUs. Hampumep, s
TEepPMOMEXaHUUeCKOW CUCTeMbI TapaMeTpaMu cocTosiHus OyayT: oobeM (V), sumponus (S), naBieHue
(-p) u memnepamypa (T).



INapuMaibHBIM [JJaB/IEHHEM ra3a Ha3bIBaeTCs [jaB/ieHHe, KOTopoe ObLio Obl, ecu Obl 3TOT Ta3
3aHUMas 00beM, 3aHUMaeMblid cMeChbio ra3oB. CM. Takke 3akoH /[anbmoHa.

ITepBoe Haua/l0 TePMOJUMHAMHUKH — 3aKOH COXPaHEHUS SHEPTrUd, 3allMCaHHbId B Upe3BbIYAHO
obrmiet ¢dopme, BKIIOUANOIIUNA W3MEHEeHWe SHEPrud 3a CueT men10obmMeHd. B cTaHAapTHBIX
o6o3HaueHusix: AQ = AU + A — KOJMUECTBO TerIoThl, coobiaemoe cucreme (AQ), uzer Ha
TIOBbIIIIeHHe BHyTpeHHel 3Heprun cucteMbl (AU) u Ha coBepieHre paboThl (A). 3aKOH COXpaHEeHWUs
MeXaHWYeCKOW YHepryuu — YaCTHBIN CTydail epBoro Hauajia TePMOAUHAMUKH.

IMomTponMuecKMM Ha3bIBaeTCA TMPOLECC, OMUChIBaeMbld ypaBHeHHeM pV" = const, rje n —
HEKOTOpoe JelCTBUTeNbHOe uucao (ToKasaTeslb TMOMWTPOINbI). M3omepmuueckuii (n = 1),
uzobapuueckuti (n = 0) , uzoxopuueckuti (n = o) u aduabamuyeckutl (n =y, y = Cp/CV) TPOLECCHI —
YyacTHbIE C/Tyyar MOUTPONMUeCKOro rpoliecca.

Insi moboro e3aumodelicmeusi CyIIeCTByeT BelWYMHA, Ha3bIlBaeMasi MOTEHIMAIOM. YC/IOBHEM
BO3HHMKHOBEHHSI B3auUMOJENCTBUS SIBISIETCSI Pa3HOCTb IIOTEHLIMANIOB cucmembl U Ccpeobl. [nsi
MEeXaHWUECKOTO B3aMMO/JIEHCTBUs TIOTEHIIMA/IOM  SIB/IIETCS  JlaB/ieHWe, [Jisi  TerjaooOMeHa —
Temrieparypa. JlaBieHre, paccMaTpyBaeMoe Kak TepMOJUHaMHUUeCKHUM TIoTeHLras, OepeTcsi Co 3HAKOM
MUHYC.

IIpyHOMI paBHOMEPHOIO pacmpeje/ieHHs YHEPrUH IO cmeneHsIM ¢80000bl C(hOPMYIMPOBaH
MakcBesioM: ec/ii CUCTeMa HaXOAMUTCS B COCTOSIHMW paBHOBecus TpU Temrieparype T, To sHeprus
pacripe/iesisieTcsi TI0 CTereHsiM CBOOOABI PABHOMEPHO M Ha KaKAYIO CTereHb CBOOO/bI TIPUXOJUTCS
sueprus (1/2)KT, rae k = 1,38:102% Ik /K — moctosiHHast BorbijMaHa.

PaboToii Ha3biBaeTCs MaKpoPU3MUECKHH Croco0 W3MeHeHUs 6HympeHHell 3SHepeuu Cucmembl,
COTIPOBOXK/IAIOIIMIACSA MaKpOCKOTIMUeCKUM ziBrkeHreM. Cp.: TennoobmeH. DHeprusi, KOTOPYIO CUCTeMa
roJsiydaeT (WK OTAaeT) MPH 3TOM Ipoliecce, Ha3bIBAaeTCs TaK >Ke paboroii (A).

PaBHoBecHbIe pacmpepe/ieHHss — (OpPMY/ibl, MOKa3bIBarole, KaK pacripe/iesisiioTCs MOJIeKY/bl T10
3HeprusiMm u ckopoctsim. Cm. Pacnpedenenue bonbymaHa v PacnpedeneHue Makceenna.

PaBHOBeCHbIM HA3bIBAeTCs MPOLECC, MMPOTEKAMIUHA OeCKOHEUHO MeJIEHHO W TIPe/ICTaB/IsIOLIUMI
cob0M TI0C/IeI0BaTeIbHOCT, PAaBHOBECHBIX COCTOSSHUM. PaBHOBeCHBIM MpOIeCC ITPOTEKaeT IPH
Ha/IMuiu OeCKOHEYHO Majiol pa3sHOCTU NOMeHYyudao8 cucmembl U cpedbl. PaBHOBeCHbIE TPOLIeCCHI
v3ydaeT pasfiel MmepMOOUHAMUKU — mepmocmamuka. PeanbHbIM TMpPOLIECC MOXKHO —CUUTATh
PaBHOBECHBIM, eCJI OH MPOTeKaeT JOCTaTOYHO Me/]JIeHHO.

Pacnpepenenue BosbipMaHa — pagHogecHoe pacnpedesneHue MOJIEKY/ B MOTeHLMaAbHOM T0/e: N =
noexp(-AE/KT), Tme no — KOHIIEHTpal[Usi MOJIEKY/l TaM, Ijle TMOTeHILMa/bHasi SHePrusi MPUHUMAaeTCst
paBHOM HYJIIO; N — KOHLIEHTPALUs TaM, Te noTeHUyanbHas sHeprusi paBHa AE; T — Temnepatypa; k =
1,38:10 [x/K — mocrtosHHas bosbivana. Ilpy T - o n = no , T e. KOHLeHTpaLUU
PbIPAaBHUBAIOTCS C TMOBLIIIEHHEM TeMIlepaTyphl.

Pacnipeaenenue MakcBesls1a — pagHogecHoe pacnpedeneHue MomeKys o ckopoctsm: f(u) = (An/nAu)
= (4/Vm)u?e*? | rae An — 4KC/I0 MOJIEKYJI, CKOPOCTH KOTOPBIX JIeXKaT B MHTepBase oT u 70 (u + Au); n —
o011jee UMCI0 MOIEKY/T; U = V/Vs — OTHOCUTE/IbHAsI CKOPOCTh, T. €. OTHOIIIEHHe CKOPOCTH MOJIEKY/IBI V K
HauBeposiTHeuIlel CKopocTd Ve. OTHoleHMe An/n MO)XHO WHTEpPIpPeTUpPOBaTh KaK arpHOpPHYHO
BEPOSITHOCThb TOTO, UTO y Hayraf, B3ATOW MOJIEKY/bl CKOPOCTh OKa)KeTCs B MHTepBasie oT U Jo (u +
Au).

CBo0OoAHBII Npoder ecTb pacCTOSIHWE, KOTOPOE MPOXOJUT MOJIEKY/la MEX/Y ABYMsI COyJapeHusIMu. B
MOEKYIPHO-KUHemu4eckol meopuu BBOJUTCS TIOHSTHE Cpe/iHero cBobogHOro npobera.
TepMmoauHaMHUUYecKasi cCMCTeMa — 3TO 4acTb BcesieHHOH, BblfiesieHHasi AJisi uccinefoBanusi. Cpezoid
MOXeT OBITb U Ta3 B COCyJe U CKoIleHHe rasaktuk. Cpesa — Bce ocTanbHOe (TO, UTO He BOLUIO B

CUCTEMY).

CreneHH CBOOOABI — He3aBHCHUMbIe KOODJHWHATHI, OMpeeNstolie ToIoKeHre Tesaa (MOJIeKYy/bl) B
TIPOCTPAHCTBe.

Temmneparypa — ¢u3nueckas BeJMUMHA, XapaKTepU3ylolasi COCTOSIHUME TepPMOJWHAMUUECKOTO

paBHOBeCHsT MaKpPOCKOMUecKoil cucmembl. C TOUKA 3peHUsi mepMOOUHAMUKU TeMIlepaTypa eCcTb Mepa
OTKJIOHEHHSI JAHHOTO Tejla OT COCTOSIHUS TePMO/IMHAMHUECKOTO PaBHOBeCHsi C pyruM tenom. Obiree
oripejiesieHUe: TeMIiepaTypa ecTb MPOM3BOJHAst OT 8HYMpeHHel SHepauu CUCTeMbl TI0 3Hmponuu. s
udeanbHOR0 2a3a TeMriepaTypa eCcTb Mepa CpeJjHeli KUHeTUueCKOW SHepruyd MOJIeKY/Ibl.

TBopLbI 8Mopo20 Hauana mepmoouHamuku TomcoH 1 Krnay3uyc pacipocTpaHU/IM BTOPOe Hayasio Ha



BCIO BceneHHyt0, paccMaTpuBasi ee Kak 3aMKHYTYIO cucmeMy. Xof, WX pacCy>kKAeHui Obul TakoB. Bce
BUJbl JHEPTUHM MOTYT 0e3 OrpaHWuUeHW T[epexXOJUTh BO BHYTPEHHIOK SHEPrui0 (B SHEPIHI0
Xa0TUYEeCKOTO JIBWKEHMsI YacCTWll, KaK 4YacTO TOBOPAT, B TeIoTy). Tersiora CaMOMPOW3BOJIbHO
CaMOTIPOM3BOJILHO TiepeJiaeTcsi OT Oosiee HarpeThix K MeHee HarpeTbiM Tesam. O6Gpa3HO TOBOps, BCe
BU/bl SHEPrMM CTeKaloT B TeIJIOBOM OKeaH. B KoOHIle KOHIIOB HACTyIraeT paBHOBecHe IIpU
Temreparype, 6mu3koi K abcomorHoMy Hysmro. HactymaeTt TeruioBass cMepTh BcenenHoul. KpuTuka
3TOM TeopUM OCHOBaHA Ha JBYX MONOKeHUsX. Bo-miepBbix, BceneHHyt0 Henb3si CUMTaTb 3aMKHYTOM
CHUCTEeMOM, TaK KaK TIOHSTHEe CHUCTeMa TIpeAriosiaraeT Hajauuue cpedbl. Bo-BTOpbIX, BO BceneHHOMU
CYLIeCTBYIOT TIPOLIeCChl KOHLIEHTpallud 3Heprud, MexaHrh3Ma KOTOpbIX Mbl He 3HaeM. CM. Takxke
Bmopoe Hauasno mepmMoOUHAMUKU.

TeruioBoe paciivpeHWe TBepAbIX Ten (yBeJIMUeHWe pa3MepoB TPU HAarpeBaHWHM) OOBSICHSETCS
acMuMMeTpHel TIOTeHIMalbHOW KPHUBOM 3aBUCMMOCTH MOTEHLIUa/bHON SHEPryuy OT PACCTOSTHUS MeXIY
aToOMaMH.

TernI0BbIMH MallMHAMH Ha3bIBAIOTCS YCTPOMCTBA /il TpPeoOpa30BaHUsi 6HYMpeHHell SHepeuu B
MexaHuuecKyto pabory. JIrobasi TersioBasi MalllMHa COCTOUT W3 HarpeBaresisi, XOJOJWU/IbHUKA W
pabouero Tesa. K TerioBbIM MallliHaM OTHOCSITCSI TTAPOBLIe MalllMHbBI, TIApDOBbLIe 1 Ta30Bbie TYPOWHBI,
JIBUTaTe/l BHYTPEHHEro CropaHusi, peakTHBHbIe JIBUTaTen U T. [.

Term0eMKOCTBI0 Tela (CHCTeMBI) Ha3bIBAeTCS KOAUUECMBO meniombl, HeobXoAuMoe  [ijist
HarpeBaHusi Tena (cucmembl) Ha OJWH KelbBUH. Ecmu pacueT BefeTcs Ha OJUH KWJIOTpamw,
TeTJI0eMKOCTh Ha3bIBAaeTCs y/eNbHOM, eC/d Ha O/IUH (KWUJI0)MOJIb — (KUJI0)MOJISIPHOM.
Ten10npoBOHOCTHI0 HA3bIBAETCS MPOLIECC BbIPABHUBAHUS TeMrlepaTyp MPU CONMPHUKOCHOBEHUW Tell
(TBepABIX, >KUAKUX WM Ta3000pa3HbIX), WUMEHIIMX Ppa3HyK Temreparypy. TeronpoBOAHOCTh
OOBSICHSIETCS TIePexXo/ioM dHepruu OT Oojlee HAarpeThIX K MeHee HarpeTbiM 001acTsM TPH OTCYTCTBUU
(ecsiv 3TO ra3 WM )KUJKOCTD) TIepeMelluBaHus Un KoHgekyuu. CM. Takxke Se1eHus nepeHoca.
Termsioo0MeHOoM (WM Teruiorepefaueli) Ha3bIBAETCS MHUKPOPU3MUECKHH CIIOCOO W3MeHeHust
g@HympeHHell SHepauu CcuCmeMbl, He CBSI3aHHBIH C MaKPOCKONWYeCKUM [BikeHHeM. CM. Takke
Konuuecmso mensnompi.

TepMogMHaMHKa — HaykKa O CaMbIX pa3HOOOpa3HbIX TIpOIleccax W  COMPOBOXKAAMOIIUX X
JHEpreTUUeCKUX TIpeBpalleHusiX. TepMoAMHAMMKAa OTHOCHTCS K 00acT Makpou3uKd, OHa
OTBJIEKAeTCsl OT TMO/pa3yMeBaeMOro MOJIEKY/ISIPHOTO CTPOEHMsl BellleCTBAa M YYMUTHIBAeT JIUIIb
TIOBe/IeHNe cLUCMeMbl B LIe/IoM. JlennTcst Ha mepmMocmamuKy v COOCTBEHHO TePMOJUHAMUKY.
TepMmoanHaMHu4YecKasi BepOATHOCTb W — UHCIO MUKPOCOCMOsIHUL, C TIOMOIIBIO KOTODPBIX
peasiu3yeTcs JaHHOe MAKPOCOCMOSIHUE.

TepMoAMHAMHYeCKUM MPOLIECCOM Ha3bIBAaeTCsl M3MEHEHWe KOOpPOUHAM COCMOSIHUSL CUCTeMBbl TpHU
Ha/IMYUU Pa3HOCTH NOMeHYyuano8 cucmembl u cpedbl. CM. Takke PagHogecHbll npoyecc.
TepMoAHAMHYeCKUM paBHOBeCHEM Ha3bIBaeTCsl COCTOSIHME, TNPU KOTOPOM MaKpOCKOIMYeCcKue
napamempbl COCMOSIHUS BCIOAY TIOCTOSIHHBI M He U3MEHSIIOTCS C TeUeHHEeM BpeMeHH!.

Tperbe Haua/i0 TePMOAMHAMHUKM YTBED)KJAaeT, UTO 3HMPONUsi CUCTeMbI NMPU abCOMIOTHOM HyJie
TeMIieparypsl paBHa Hy/to (Teopema Hephcra, 1906).

HedopMmanus Ha3bIBaeTcs yNnpyrou, ecyid NpU CHATUU JAe(OpMHUPYIOILe Cubl pa3mepbl U dhopma
Tejla BOCCTaHaB/IMBarTCsa. CM. Takke 3akoH Iyka.

TpoiiHOM TOYKOM Ha3biBaeTCs TOUuKa Ha guarpamme (p, T), B KOTOpOW IiepeceKaroTCs KpUBbIe
¢asoBoro paBHOBecusi. Ec/iu BellleCcTBO HaxOAUTCS TIPY JlaB/IeHUU U TeMIlepaType, COOTBETCTBYHOLUX
TPOMHOM TOUKe, TO BCce TpU (a3wl (TBep/asi, KUJKasi U Ta3000pa3Hast) HAXOAATCS B OUHAMUUECKOM
pasHogecuu. Hannpumep, asisg Bogel: prp = 610 Ila, Trp = 273,16 K.

YpaBuenne Ban-ep-Baanbca 3T0 ypagHeHue cocmosiHusi peasbHOTO Ta3a, B KOTOPOM YUUTHIBAETCS
coOCTBeHHbIN 06BeM MOJIEKY/T U CUJIBI TIPUTsDKeHUs1 Mexy Humu: [p + (a/Vu2)](Vu-b) =RT, rmeawub
— TIOTIDABKW Ha CWIbI TIPUTSDKEHHSI MU Ha COOCTBeHHBIM 00beM Monekyn. CM. Takxke YpagHeHue
Knanetipona-MeHdesneeea.

YpasHenue Kianeiipona-Kiay3uyca onvceiBaeT (a3oBble riepexofibl 1-ro poza:

(dp/dT) = NT(V2— V1). 3geck Vi u V2 — ynenbHble 00beMbl HU3KO- U BBICOKOTEMIIepaTypHOH (a3bl,
COOTBETCTBEHHO; A — yZe/ibHasi TelyioTa nepexoja. B yieBoil yacTu ypaBHeHHsI CTOUT MPOU3BOJHAsT OT
JlaBJieHus 110 TeMIiepaType.

YpaBHenue Knaneiipona-MeHjeneeBa — ypaBHeHUe COCTOSIHUSI udedsnbHo20 2a3a: pV = (m/p)RT,



rie p — AasneHue, V — oobeM, T — TemmnepaTypa, m — Macca, | — Macca OJHOrO KuioMossi, R =
8,31-10° I)x/kmosb- K — yHUBepcasibHast Ta30Bast IOCTOSTHHAS.

YpaBHenne Maiiepa CBs3bIBaeT MOJIIPHbIe TEIUVIOEMKOCTA NPU TOCTOSHHOM [aBleHWd M TpU
TIOCTOSTHHOM oOBeme: Cpp- cpv =R,

rae R = 8,31-10° /x/kmosb K — yHUBepcasibHasi ra30Basi MOCTOSIHHASL.

Ypasuenue MKT /151 gaBenust umeet B/ p = (1/3)m n v 2. 3meck m — Macca OffHOM MOJIEKY/Ib,

o 0 kB s}
No — KOHLIEHTPALUsi MOJIEKY/I, Vs — CPe/IHsISI KBa/[paTU4YHasi CKOPOCTb.
YpaBaenne MKT pns sxepruu umeetr Bui: Eqp = (i/2)kT. 3gech Ep — cpefHsis KuHeTHYecKas
SHEeprusi OfHON MoJieKy/bl, T — Temrepatypa, i — uncio crerneHeii ceobozer, k = 1,38-10% /K —
nocTosiHHasi bosbimaHa.
YpaBHeHHeM COCTOsIHMS Ha3bIBaeTCs ypaBHEHMe, CBs3bIBalolllee napamempbl COCMOsHUA. [nis
udeanbHO20 2a3d ypaBHEHUEM COCTOSTHUS SIBJISIeTCS ypasHeHue KiaanetipoHa-MeHdeneesa.
YpaBHenus IlyaccoHa CBS3bIBAIOT TIOTIAPHO JiaB/ieHWe, 00beM U TeMIlepaTypy Mpu aduabamuyeckom
npoyecce: TVY! = const, pV¥Y = const, TY/p*! = const. 31ecb y = Cp/CV — OTHOIIIEHHE Ta30BbIX
TEeT/I0eMKOCTE.
@®a30BbIM Nepexo/i0M MEePBOro poja Ha3biBaeTCsl MpeBpallleHre, COMPOBOXKAarolleecs BblJe/leHueM
WA TIOTJIOIIeHWeM 3HepruM (CKpBITOM TerIoThl Mepexosa) U W3MeHeHHeM yjenbHoro obbema. K
TaKMM TlepexoZilaM, B UAaCTHOCTH, OTHOCSTCS: IUIaBleHHWe W KpUCTa//IM3aliys, HWCIapeHue WU
KOHJieHcalusi, cyOumariys (McrapeHre TBep/IbIX Te) U KOH/IeHCalysl.
@®a30BbIM I1€PEX0/10M BTOPOr0 Poja Ha3bIBAeTCs MpeBpallieHre, IPOUCXozsitiee 6e3 MOIOeHNs U
BbI/Ie/IeHHUs] TeTVIOThl U M3MeHeHHs yzenbHoro oobeMa. IIprMepsl (a30BbIX MepexoioB BTOPOrO poja:
riepexo/, (heppoMarHeTHka B rlapaMarHUTHOe COCTOsIHUE TpU Temriepatype Kropu, nepexos meTtasuia B
CBepXIIPOBO/sLee COCTOSIHUE U TIP.
®opmyna bonbnmana-IlnaHka CBs3bIBaeT SHMPONUO S U mepmMoouHamuuecKyo eepossmiocms W: S
=kIln W.
@DyHKIHel COCTOSHUS Ha3bIBaeTCsl BeWYMHA, OHO3HAUuHO oOrmpezesisieMas HaboOpoM KoopOuHam
cocmosiHusi cuctembl. [Ipumepbl (YHKIMII COCTOSIHUSI: 6HYMpEHHssl 3Hepaus, 3Hmponus U mp. B
nipyHLMIIe TF000M napamemp cOCMOsHUSI MOXKeT PaCCMaTPUBAThCs KakK (PyHKLIMSI COCTOSTHUSL.
XosioauabHbIE MAIIUHBI — YCTPOMCTBA, OTHUMAIOLUe TeIVIOTYy OT Tena C Oosjee HU3KOM
TeMIlepaTypoy ¥ Tiepefjada TeIryioThl Tesy ¢ Oosee BBICOKOM TeMIIepaTypoil 3a CYeT COBepILeHHUs
paboTel. TIpyHIUI AelCTBHS OCHOBAH Ha WCIIAPEHWM JIETYUMX >KMAKOCTeM (aMMHak, (hpeoH) IpH
MOHWKeHHOM JiaBjieHWU. IIIMpOKO NpUMeHsIOTCS B TIPOM3BOJCTBE, HAayKe U TexHUKe (TIMILeBas,
XUMUYeCKasi 1 MeTa/ioo0pabarkiBaroliiasi MPOMBIIIEHHOCTh, CTPOUTEe/IbHAsE TEXHUKA U TIP.).
Iuknom KapHo Ha3bIBaeTCs Yuks, COCTOSIILUM U3 IBYX U30TEPM U JBYX afrabar.
KII/[J, nykia KapHOo 3aBUCHT TONIBKO OT TeMrtepatyp HarpeBarens (T1) n xonopuineHuka (T2): n = (T1 —
T2)/T1. D1OoT KO3(h(ULIMEHT MaKCMMasbHbIM W3 BCEX LUKJIOB, OCYLIECTB/ISEMbIX C JAHHBIM
HarpeBareyieM M XOJIO[JUJIbHUKOM U He 3aBUCHT OT IPUPOZBI pabouero Terna.
Huk1uyecKuM WIM KPYroBbIM IIPOLIECCOM Ha3bIBaeTCsl MOC/e/10BaTe/IbHOCTh TpeBpallleHul, B
pe3ynbTaTe KOTOPOM CHCTeMa BO3BpalljaeTCsi B MCXOAHOe cocTosiHWe. ILIUKabl MOryT OBITh
PaBHOBECHBIMHU W HEpPaBHOBeCHbIMH. Ha /uarpamMmMe pasHogecHble KPyTOBbIe npoyecchl U300paXkaeTcst
3aMKHYTbIMU KpuBbIMU. Ha guarpamme (p, V) npsiMoM LMK/ OCYILeCTB/SIETCS 10 YaCOBOM CTpeJiKe,
00paTHBIM — MPOTUB YaCOBOM CTPEJIKH.
OHTponuMeil Ha3bIBaeTCs PyHKYUsi COCMOSIHUSA CUCTeMbl, AuddepeHLIan KOTOPOM paBeH OTHOILIEHUIO
3JIEeMEHTapHOTO Ko/uuecmed menaombl, TIOMYYEHHOTO CHUCTEMOM B 3/leMeHTapHOM 0O6pamumom
npoyecce, kK memnepamype. IIpy HepaBHOBeCHOM TeryIo0OMeHe B U30/IMPOBAHHOW CHUCTEMe SHTPOTHS
cucTeMbl Bo3pactaeT. CM. Takxke Bmopoe Hauano mepmMoOuHAMUKU.
OddexTom [Ixoynsa-TomcoHa Ha3biBaeTCsl H3MeHeHHWe TeMIlepaTypbl peajibHOrO Trasa Ipu
amvabatuueckoM pacivpeHnd. Ecimu  ra3 mpu 3ToM  oxsaxkzgaetcs, 3dhdeKT Ha3bIBaeTcs
TIOJIOKUTE/TbHBIM, €C/Td HarpeBaeTcsl — OTPUIIaTe/bHBIM. [Ipy HOpMaJ/IbHBIX YCJIOBUSIX OOJBIIMHCTBO
ra3oB 00HaPY>KUBAIOT TOJIOXKUTENbHBINA 3(deKT (MCKIIoUeHrsT — BOJOPOA U Temid). [IpumeHsieTcst st
TMOJTyYeHHsl XKUJKUX T'a30B.
K siBneHusiM repeHoca OTHOCUTCSI TpyINa siBIeHWM, UMEKIIMX CXOJHBIM MeXaHW3M: @HympeHHee
mpeHue (8s3Kocmb), men/s10NPo8oOHOCMb, Ougy3usi.



HEPEHOCI/ITCH 3d CUHET XdOTHYE€CKOI'0 TeIJIOBOIro ABWXXEHHA, COOTBETCTBEHHO, UMITYJIbC, KWHETUUECKAA
SHeprus, Macca.

15. OCOBEHHOCTHA PEAJIM3AIIAN JUCIUIVINHBI /11 THBAJIMAOB 1 JIALL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMMU 310POBbSA

B cooTBeTCTBUM C MeTOAMUECKUMH pekoMeHfarmsMu MuHoOpHayku P® (ytB. 8 ampessi 2014 1. Ne
AK-44/05BH) B Kypce Mpe/oJiaraeTcst UCroab30BaTh COLMATbHO-aKTUBHbIE U PeIeKCUBHbIE METO/IbI
00yueHUsl, TEXHOJIOTUU COLIMOKY/IBTYPHOW peabunuTauyu obyuvarormxcsi ¢ OB3 ¢ 1esiblo OKasaHus
TOMOIIU B YCTaHOBJ/IEHUU MTOJTHOLIEHHBIX MEK/TMUHOCTHBIX OTHOLLIEHUI.

OOyyeHue JMI] C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3/IOPOBbSI OCYIIECTB/SIETCS C y4YeToM
VH/IUBU/IyabHBIX TICUXO(U3NUeCKUX OCOOeHHOCTel, a [ii WHBAAW/OB TakKXe B COOTBETCTBUM C
WH/IUBHU/Iya/IbHOM TIPOTPaMMOM peadUIMTal[ii UHBAIU/A.

Jnsi MIy ¢ HapyllleHHeM CJIyXxa BO3MOXKHO MpefocCTaBjieHre UH(OpMalMd BU3yaabHO (KpaTKuil
KOHCIIEKT JIeKLIMH, OCHOBHasi W [OTIOJIHUTe/bHAs JiuTepaTypa), Ha JEeKIMOHHBIX U TMpaKTUueCKuX
3@HATUSX  JOTyCKaeTCsl  TPUCYTCTBHME  aCCUCTeHTa, a Takke, CypAONepeBOAUMKOB U
TU(JIOCYP0TIEPEBOTUNKOB.

OL[@HKa 3HAHUM CTyJEeHTOB Ha TIPAKTHYE€CKHX 3aHATHUAX OCYINECTB/IAETCA Ha OCHOBE ITMCbMEHHBIX
KOHCIIEKTOB OTBETOB Hd BOITPOCHI, TIMCbMEHHO BBITTO/JIHEHHBIX TTIPAKTHUYE CKUX 3aAaHHﬁ.

Ioknaz Tak >ke MOXKeT OBITh TIPeAOCTaB/leH B MUCbMeHHOUW ¢dopme (B BHie pedepara), P 3TOM
TpeOOBaHUsI K COJiepXKaHHIO OCTAIOTCS TeMM ke, a TpeOOBaHHMSI K KaueCTBY W3JIOXKeHHs Marepuasa
(MOHATHOCTb, KaueCTBO peud, B3aMMOJEWCTBHME C ayguTOpMed U T. [|) 3aMeHsIoTCd Ha
COOTBETCTBYIOIIMe TpeOOoBaHUS, TpeAbsiBIseMble K MUCbMeHHbIM paboTaMm (KauecTBO OGOpMJIeHUS
TeKCTa U CIIACKA JIUTepaTypbl, FPAMOTHOCTb, HAa/IMUMe WITFOCTPALIMOHHBIX MaTepHUasoB U T.A,.).

C yyeToM COCTOSIHUSI 3[J0POBbsi TIPOCMOTP KWHO(HW/IbMAa C TIOC/AeJYIOLUM aHa/lIu30M MOXeT ObITb
TIpOBe/ieH ioMa (HarpumMep, MpU HeoOXOAUMOCTH [IOTIOTHUTETbHOM 3BYKOYCHU/TMBAIOIIEH arrapaTyphbl
(HaylrHMKK)). B TakoM ciyuyae CTyZileHT IIpefjoCTaB/sieT MUCbMEHHBbIM aHa/lv3, COOTBETCTBYHOIIWN
MIPe/IbsIB/ISIEMBIM TPEOOBAHUSIM.

[Tpome)xyTouHas arrtecTauys Jjsl UL C HapyLIeHUsIMU C/yXa MPOBOJUTCS B MUCbMEHHOM (hopMe, IpU
3TOM HCIIOMB3YIOTCSl OOlMe KpUTepuM oOLeHWBaHWsA. [Ipy HeoOXoAWMOCTH, BpeMsi INOATOTOBKH Ha
3aueTe MOXKeT ObITh yBeU4YeHo.

Ons ymi ¢ HapylmieHHeM 3peHHMs [IONyCKaeTcsl ayAuajabHOe IIpefoCTaBleHre WH(OpMaLuu
(HaripuMep, C MCI0/Ib30BaHHWEM MPOrpaMM-CUHTE3aTOPOB Peul), a TAKKe MCIO0/Ib30BaHUe Ha JIeKLUSIX
3BYKO3aIMChIBAIOIINX yCTPOUCTB (JUKTOPOHOB M T.A.). [ OmMyCKaeTCs TPUCYTCTBHE Ha 3aHATHUSX
accucreHTa (TIOMOIIHMKA), OKa3bIBaroI[ero 00yJarouuMcs Heo0X0AUMYH0 TeXHUUeCKYHO TIOMOIIIb.

OrieHKa 3HaHWM CTY/|EHTOB HAa CEMMHAPCKUX 3aHATHUSIX OCYLeCTB/SETCS B yCTHOW opMe (KaK OTBETHI
Ha BOTPOCHI, TaK W TpakTUueckue 3afaHust). [Ipu HeobXoaMMOCTH aHamu3a (UIbMa MOXKET ObITh
3aMeHeH OIMCaHWeM CUTyalliyd Me)KITHUUeCKOTO B3auMOZeWCTBUsA (Ha OCHOBe OIbITa PEeCIOH/eHTa,
Xy[|0’)KeCTBEHHOM JIUTePaTyphl U T.[|.), TIO3BOJISIIOLIUM OLEHUTh CTeleHb CPOPMUPOBAHHOCTH HABBIKOB
B/Ia/leHUs] MeTOZlaMK aHa/iM3a U BbISIBIEHUS CriefuUKU (yHKLMOHUPOBAHUS W Pa3BUTHSl TICUXUKH,
MO3BOJISIOLLMMY  YUWTBIBaTh B/USIHWME STHUYECKUX (akTopoB. [Ipu mMpoBejeHMM NPOMEKYTOUHOMN
arTecTalui As WAL C HapylleHWeM 3peHHs TeCTUPOBaHHe MO)KeT ObITb 3aMeHeHO Ha YCTHOe
cobece/joBaHKe 110 BOTIPOCAM.

Jluma ¢ HapylmIeHWsIMM OIOPHO-/IBUraTe/IbHOT0 ammapara He HYXXAAlTcs B 0COObIX (opmax
npefiocTaBieHust yueOHbIX MaTepuanoB. OJHAKO, C YUeTOM COCTOSIHHSI 3[0POBbsi YaCTb 3aHSATHI
MOKeT OBITh peasn3oBaHa [JWCTAaHUMOHHO (mpu TioMouM cetn «MHTepHeT»). Tak, Tmipu
HEBO3MO)XHOCTH TIOCeLeHUs] JIeKLIMOHHOIO 3aHSATUSl CTYJAEeHT MOXKeT BOCII0/b30BaThCsl KpPaTKUM
KOHCITEKTOM JIEKLIHH.

HpI/I HEBO3MOXHOCTU TIOCEIIEHKUA TIPAKTUYECKOTrO0 3adHATHUA CTYAE€HT [OOJ/DKeH T[peaoCTdBUTH
MMCbMEHHBIM KOHCIIEKT OTBETOB Ha BOIIPOCHI, TMCbMEHHO BBITIO/JIHEHHOE TIPAKTUYECKOE 3ddHHE.



Iokmam Tak >ke MOXKeT ObITh MpefoCTaB/ieH B MUCbMeHHOW (opme (B Buje pedepara), TPy 3TOM
TpebOBaHUSI K COZIEP)KaHHIO OCTAIOTCS TEMHU >Ke, a TpeOOBaHMS K KaueCTBY W3/IOKEHUs Marepuasa
(MOHATHOCTb, KauyeCcTBO peYM, B3aUMOZJEUCTBUe C ayguTopued U T. [) 3aMeHSIOTCS Ha
COOTBETCTBYyIOIIMEe TpeOOBaHWs, MpeAbsB/sieMble K MHACbMEHHbIM paboTam (KauecTBO OQopMIIeHUS
TeKCTa U CIIMCKA JIUTepaTypbl, FPAMOTHOCTb, Ha/IMUWe WITFOCTPALIMOHHBIX MaTepUasoB U T.A,.).

[Tpome)xyTouHast arTecTalys JJis UL C HapyLIeHUsIMU OIIOPHO-JBUraTe/IbHOI'0 arrapara pOBOJUTCS
Ha OOIUX OCHOBaHWSX, TMpPU HeoOXOAMMOCTHU TIpoljefypa 3aueTa MOXKeT ObiTh peann30BaHa
JIMCTAHLMOHHO (HarpyMep, Npy MOMOLLM rporpammsl Skype).

It 3TOTO TIO0 JOTOBOPEHHOCTH C TIPero/jaBaTesieM CTYZIeHT B OTpe/ie/IeHHOe BPeMs BBIXOAWT Ha CBS3b
IUIsl TIDOBeZIEHUsI TIPOLIeAypPhI 3aueTa. B TakoMm ciydae 3adyeT CJaeTcsi B BUZe CoOecefoBaHUS IO
BompocaM (cM. popMbl TIPOBeZieHUs] IPOMEKYTOUHOM aTTecTal[uu [JIsl UL C HapyLleHUssMU 3PeHus).
Boripoc 1 npakTHUeckoe 3aZiaHue BEIOMPArOTCsI CAMUM TIPerofiaBaTesieM.

[Tpumeuanure: @OHIBI OLIEHOYHBIX CPeJCTB, BK/IOUAKOLMe TUIIOBble 3aJaHusl U MeTO[bl OLIeHKH,
KpWUTEpDUU OLIeHWBaHUs, IO3BOJISIIOLME OL€HUTh pe3y/lbTaTbl OCBOEHMWS] [JaHHOW [JUCLUIUIMHBI
obyuatotumucs ¢ OB3 moryT BxoauTh B coctaB PI1/] Ha rpaBax OT/je/IbHOTO IOKyMeHTa.

IIporpammy cocraBuI:

FO.A. KopoBuH
3aBefytomui Kadeapoit OuCd, nokTop pusnKo-mareMaTrueCKUX Hayk, mpodeccop

Peniensenr:
B.J1. IlIa6/108B

ripodeccop oTAeieHus sepHOM (u3uKu 1 TexHosorui (O), JoKTop (hH3UKO-MaTeMaTUUeCKUX Hayk,
ripocheccop



