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1. HEJIX U 3AJAYHN OCBOEHUA JUCIUITJIMHbI
Henb u3yyeHus: AUCHUIIMHBI:

— OBJIaICHHC 0a30BBIMH 3HAHHAMU (bYHI[aMeHTaJ'H:HBIX pas3aciioB (1)I/I3I/IKI/I, H€O6XOI[I/IMBIMI/I JJIA
OCBOCHU (1)I/I3I/I‘IGCKI/IX OCHOB B AJCPHBIX pCAKTOpax U MaTcpuaiax.

3anaum u3ydeHusl JUCHUIIHHBI:

— H3y4YEHHE TEOPUM IO TEMaM: MEXaHUKA, JIEMEHTHl PEJIATUBUCTCKOM MEXaHUKH, KoJieOaHUs U
BOJIHBI,

— MoJekylspHas (U3MKa U OCHOBBI TEPMOJMHAMHUKHU, AJIEKTPUYECTBA U MarHeTH3Ma, ONTUKU U
aTOMHOU (PU3HKHU;

— pa3BUTHE HaBBIKOB PEILICHMS 3aJa4 110 JaHHBIM TEMaM;

— OCBOGHHE MOCTAHOBKH U MPOBEACHUS (PU3NIECKUX IKCIICPUMEHTOB;

— TOJyYyeHHUE MPAKTUYECKUX HABBIKOB 110 0Opa0OTKE U MHTEPIPETALUU PE3YIbTATOB IKCIIEPUMEHTOB
B IIPOLIECCE BBIMIOJIHEHUS 1a00paTOPHBIX padoT;

— Dpa3BUTHE KYJIbTYPHl MBINUICHUS (CIIOCOOHOCTH K O0OOOIIEHWIO, aHaIu3y, BOCIPHUSATHIO
uH(popManun);

— pPa3BUTHE MPAKTUYECKUX HABBIKOB JIOTUYECKH BEPHO, apPT'yMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCBMEHHYIO PEYb.

2. MECTO JUCIUAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI (1anee
— OIl) BAKAJIABPUATA

JucnurnnuHa peanu3yeTcss B paMKax 00s3aTebHOM YacTU UM OTHOCUTCS K €CTECTBEHHO-HAyUYHOMY
MOJZYJIIO.

Jns ocBOeHUS TUCIUILTMHBI HEOOXOAMMBI KOMIIETEHIIMH, COPMHUPOBAHHBIE B paMKaxX H3ydeHUs
CIEAYIOIUX MUCUUIUIMH: «MaTeMaTu4ecKuil aHalin3», «AHAIMUTHYECKAs TeoMeTpusy, «JInHeiHas
anredpay.

JMCUUNIMHBL W/WIM TPAaKTHKU, JUISI KOTOPHIX OCBOCHHE MAHHOW NUCHUIUIMHBI HEOOXOIHMMO Kak
npeamectBytomee: «OO0mas ¢usuka (IMEKTPUIECTBO U MarHeTusMm)», «OoOmas ¢usznka (BOJHBI,
ONTHKA U aTOMHAsI (PU3UKa)».

JucnumimHa usyyaercst Ha 1 Kypce Bo 2 ceMecTpe.
3. IEPEYEHb IIJTAHUPYEMBIX PE3YJBTATOB OBYYEHUS 1O AWCHUIIIMHE,

COOTHECEHHBIX C ININTIAHUPYEMBIMHA PE3YJIbBTATAMU OCBOEHMsA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

B pesynbrare ocBoenust OIl OakamaBpuarta oOydaromMics JOJDKEH OBJAJETh CIEAYIOIIMMU
pe3ysbTaTaMi 00y4YeHHs MO0 AUCHUILIINHE:

Koanl HaumenoBanue Koa n HamMeHOBaHUe HHAUKATOPA
KOMIIEeTEeHIIH I KOMIIETEHI[MH JOCTHKEHHSI KOMIIETEHIUN
YKE-1 Croco0eH ucnonab30BaTh 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
3HAHUSA €CTECTBCHHOHAYYHBIX JTUCIUIUINH, METOIbI
€CTECTBEHHOHAYYHbBIX MaTeMaTUYeCKOro aHallh3a U MOJIEJTUPOBAHMUS,
JTUCITUATIINH, TPUMEHSI T TEOPETUUECKOTO U SKCTIEPUMEHTAIIBHOTO
METOJIbI MATEMATHYECKOTO HCCIIETOBaHUS




aHaJIM3a U MOACIIMPOBAaHUs,
TCOPCTUUCCKOTO U
OKCIICPUMEHTAIIBHOI'O
HUCCICI0OBAaHUA B
IIOCTAaBJICHHBIX 3agadax

V-YKE-1 YMeTh: HCIIOJIB30BaTh MaTeMaTHUCCKHUE
METO/bl B TEXHUYECKUX MPUIOKEHUSX,
paccYMTHIBATh OCHOBHBIE YHCIIOBBIE
XapaKTEPUCTUKU CITy4YalHbIX BEJIMYUH, PEIIATh
OCHOBHEIE 33141 MAaTEMAaTHYECKON CTATUCTHKH;
peniaTh TUMOBBIE pacUETHBIC 3a/1a4n

B-VKE-1 Bnaners: MeTogaMu MaTEMaTHYECKOTO
aHaJIM3a U MOJACIIUPOBAHUS, METOJJAMHU PEILICHUS
3a/1a4 aHAJIM3a U pacueTa XapaKTePUCTUK
(hM3HYECKUX CHCTEM, OCHOBHBIMH ITPHEMAMHU
00pabOTKH IKCIIEPUMEHTAIbHBIX JaHHBIX,
METOJIaMHU pabOTHI C MPUKIIATHBIMHU
MIPOTrPaMMHBIMHU TIPOTYKTaMHU

OIIK-1

Crioco0¢H HUCII0JIB30BaTh
0a30BbIE€ 3HAHMS
eCTeCTBeHHOHay‘IHI:IX
JUCLIMIUIMH B
npodeccnoHaTBEHOM
JEATEIbHOCTH, IPUMEHSTh
METOAbI MATCMATUYCCKOT' O
aHaJIM3a U MOJICTUPOBAHUS,
TEOPETUIECKOTO U
9KCIIEPUMEHTAIBLHOTO
HCCIIeI0BaHUS

3-OI1K-1 3HaTh: 6a30BbIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCLUIUINH; OCHOBHBIE
MaTeMaTUYECKUE 3aKOHbI; OCHOBHbIE (PU3NYECKUE
SIBJICHUSI, IPOLIECCHI, 3aKOHBI M I'PAHULIBI UX
IPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XMMHUYECKHX 3aKOHOB U SBJICHUI; METObI
MaTeMaTUYECKOT0 MOJIEIIUPOBAHMS,
TEOPETUYECKOT0 M SIKCIEPUMEHTAIBHOIO
UCCIIEJIOBAHUS

V-OIIK-1 YMeTh: BBISBIATD
€CTeCTBEHHOHAYYHYIO CYIIIHOCTh IPOOIIeM,
BO3HHKAIOIIUX B X0J€ NPOopecCHOHATbHON
NeSTeNIbHOCTH, IPUBJIEKATh JUISl UX PELICHUS
COOTBETCTBYIOLINH (pr3HKO-MaTeMaTHUECKUI
anmnapar

B-OIIK-1 Bnazners: MaTeMaTUYECKUM aIlliapaTomM
JUIsL pa3pabOTKU MOJIeNIel MPOLIECCOB U SBJICHUH,
pEILIEeHUs] TPAKTUYECKUX 3a7a4
npoeccrnoHabHOM 1eATENbHOCTH; HABBIKAMU
UCIIOJIb30BaHUSI OCHOBHBIX 00Ie(U3NIECKUX
3aKOHOB U MPUHIUIIOB

4. BOCIUTATEJBHBIN MOTEHIUAJ JUCIUILIUHBI

Hanpasuenusi/uenu 3agaum BocnUTAHUSA Bocnurare/bHbIN MOTEHIHA
BOCIIUTAHMS (ko) JMCHHUILINH
HNHuTennexryajibHoe - (hopmupoBanue Hcnonp30BaHre BOCIUTATEIHHOTO
BOCIIUTaHHUE KYJIbTYPbl YMCTBEHHOTO | IIOTEHIMAJIA JUCLHUIUINH
Tpyna (B11) T'YMaHUTApPHOI'0, ECTECTBEHHOHAYYHOT O,
o0menpodecCHOoHaTbHOTO U
poheccuoHaTbHOTO MOAYJIS [Tt
(dbopMHpOBaHUS KYIbTYPbl YMCTBEHHOTO
TpyJa MOCPECTBOM BOBJICUEHHUS
CTYZICHTOB B y4ucOHBbIE
HCCIIEIOBATENbCKUE 3a/IaHuUs, KypCOBbBIE
paboThI U Ap.
IIpodeccnonanbHoe u - opmupoBanue 1. Mcnonb3oBaHME BOCIUTATEILHOTO

TPYI0BO€ BOCTIUTAHHE

r7TyOOKOT0O TOHUMaHHUS
COIIMAJILHOW POJIH
npodeccuu, MO3UTUBHON
Y AKTUBHOUN YCTAHOBKH

IIOTCHIIMAaJIa AUCIIUIIIINH
€CTECTBEHHOHAYYHOTO
o0mienpodecCHOHaTFHOTO MOYIIS JIJISI:
- (hopMHUPOBaHHUS TIO3UTHBHOTO




Ha [IEHHOCTH U30paHHOM
CHEINAbHOCTH,
OTBETCTBEHHOTO
OTHONICHHUS K
npodecCuoHAIbHON
NESATEIILHOCTH, TPYAY
(B14)

OTHOILEHMS K PO eccun NHKeHepa
(KOHCTPYKTOPA, TEXHOJIOTa), TOHUMAaHUs
€€ COLMAIbHOM 3HAYMMOCTH U POJIU B
o0IIecTBe, CTPEMIICHUS CJICIOBATh
HOpMaM IIpo(eCCUOHATILHON YTUKU
MOCPEJICTBOM KOHTEKCTHOT'O O0yUYCHHS,
peLIeHHs] TPAKTUKO-OPHUEHTUPOBAHHBIX
CUTYaIlMOHHBIX 3a]1a4;

- (hopMUpOBaHMsI YCTOMUUBOTO HHTEpECA
K Ipo(heCCUOHATTBHON IEATEIbHOCTH,
CHOCOOHOCTH KPUTHYECKH,
CaMOCTOSITEJIbHO MBICIUTh, TOHUMATh
3HaYUMOCTb IIPOHECCUU TTOCPEICTBOM
OCO3HAHHOT'O BbIOOpa TEMaTUKHU
IIPOEKTOB, BBIITOJHEHUS IPOEKTOB C
nocieayouen myoInyHou
Ipe3eHTalel pe3ysibTaToB, B TOM YHUCIIe
000CHOBAaHHMEM UX COLMAJILHON U
IPAaKTUYECKON 3HAUUMOCTH;

- (hopMupOBaHHS HABBIKOB KOMAaHTHOMN
paloThl, B TOM YHCIIE pealu3aluu
Pa3NUYHBIX TPOEKTHBIX poJieit (Jimzaep,
UCIOJHUTEIb, aHAJUTHUK U TIP.)
MOCPEJICTBOM BBITTOJTHEHHUS COBMECTHBIX
IPOEKTOB.

2. Ucnonb30BaHK€e BOCIUTATEIHHOIO
MOTEHIMAJa TUCIIUTLTHHBI
«OKOHOMUYECKHE U MPAaBOBbIE OCHOBBI
MEIUIIMTHCKON JIEATEITBHOCTIY,
«OKOHOMUYECKHE U MPABOBbIE OCHOBBI
poeCCHOHATILHOMN e TETLHOCTHY,
«YnpaBieHue, oprauu3anus u
TUTAHUPOBAHKE TIPOM3BOJICTBAY H JIP.
JUISL:

- (hopMUpOBaHHSI HABBIKOB CHCTEMHOTO
BUJICHUS POJIM ¥ 3HAYUMOCTH
BbIOpaHHOM Mpodeccuu B COLUATbHO-
HKOHOMHUYECKUX OTHOLLICHUSX Yepe3
KOHTEKCTHOE 00y4YeHre

5. OFBEM JUCHUIIVIMHBI B 3BAYETHBIX EJJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BbBIAEJEHHBIX HA KOHTAKTHYIO PABOTY

OBYYAIOIIUXCA C HNPEINOJABATEJIEM

(IO BHUIAM 3AHSATHH) M HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

Buna padorsbl

KoandyecTBO 4acoB HA BUJ
padoThI IO ceMecTpaM:

KonTakTHas padoTa o0yuyaromuxcsi ¢ npemnojgasarejiemM

AYyIUTOpHBIE 3aHATHS (6ce20) 128
B Tom unce:

JeKyuu 32

npakmudecKue 3aHamus 64

(u3 Hux 6 popme npaxmuueckoil nOO20MoeKL)




1abopamopHvle 3aHAMuUsL 32
(u3 Hux 6 popme npaxmuyeckoil nOO20MOoBKL)

IIpome:kyTOYHAs aTTecTALUS

B ToM uucie:

OK3AMEH 36
CamocrosiTesibHasi padoTa 00y4alOLINXCH
CamocTosiTeJbHass padoTa 00y4anIuxcs (¢cezo) 52
Bcero (uachr): 216
Bcero (3aueTHbIe eTMHHIBI): 6

6. COAEP’KAHUE ANCHUIIVINHBI, CTPYKTYPUPOBAHHOE Imo TEMAM
(PA3BAEJIAM) C YKA3ZAHMEM OTBEJIEHHOI'O HA HHX KOJHUYECTBA
AKAJTEMAYECKHX YACOB 1 BUJIOB YYEGHBIX 3AHATHIA

6.1. Pazoenvt oucuuniunvl u mpyooemMKOCHb RO 6UOAM YUEOHBIX 3aAHAMUI (8 AKAOEMUUECKUX
yacax)

Henens | Ne HaumeHnoBaHue pa3jesia /TeMbl 1M CHHIIJIMHBI Buabl yuedHoii padoThl
n/n

Jlek | IIp | J1ad ]:;; COP

1-16 |1. |MoJiekyasipHasi pU3NKA U TEPMOJAMHAMHKA 32 |64 |32 | - |52
1,2 |1.1.|OcHOBHbIE NOHATHUS M 3aKOHBI MOJIEKYJISIPHOM (hU3HKH 4 120 | 4 - 7
3,45 |1.2.|TTepBoe Ha4aI0 TEPMOIUHAMHUKH 4 |22 | 4 - 7
6-8 |1.3.|CratucTuyeckue pacnpeieaeHus 4 1 - 14 - 17
9-11 |1.4.|dBnenns neperoca 4 1 - 14 - |7
12,13 |1.5.|BTopoe Ha4ano TEpPMOAUHAMUKA 4 |22 | 4 - 8
14 |1.6.|PeanbHble ra3pl 6 - 6 - 8
15,16 |1.7.|)Kuakoe 1 KpUCTAIIIMYECKOE COCTOSIHHME BENIECTBA 6 | - | 6] - ]38
HToro 3a 2 cemectp 32 | 64 | 32 | - |52

Bcero: 32 | 64 32| - |52

Ipum.: Jlex — nexyuu, IIp — npaxmuueckue 3anamus / cemunapul, Jlab — nabopamopuvie 3aHamus,
Bueayo — eneayoumopnas xkonmaxmuas paboma, CPO — camocmosamenvnas paboma ob6yuarouuxcs,
11 — npaxmuueckas no02omogka.

6.2. Cooeprrcanue oucyuniunsl, CMpyKmypuposannoe no pazoenam (memam)

Jlexyuonmuwiii Kypc

Henens HanmeHoBaHue
Ne |pa3znena /Tembl Copaepxanue
AUCHMITUHBI

1-16 |1. |MoaexkyasipHasi pu3NKa 1 TEPMOTHHAMHUKA

1,2 |1.1.|0OcHoBHBIC oHATHS 1 |MOACIb HACANBHOrO rasa. JIMHaMUYeCKHUI U CTATHCTHYCCKUI

3aKOHBI MeTobl. OCHOBHOE YPaBHEHUE MOJICKY/IAPHO-KMHETUYECKON
MOHGKyanHOﬁ TCOpHUU UACAIIBHBIX T'a30B IJId JaBJICHUS. YPaBHCHI/Ie
du3HKH Knanelipona-MenneneeBa. @®u3n4eCKuil CMBICI YHUBEPCATbHOU
I'a30BOM ITIOCTOSAHHOMU.
3,4,5 |1.2.|IlepBoe Hauano MonekynapHO-KMHETHYECKOE TONKOBAHUE a0COIIOTHOM

TePMOINHAMUKH TeMIreparypbl. TemieparypHele IKaJbl: SMIIMPHYECKa,




a0CoJII0THAs, TEPMOJMHAMUYECKASI, MEXKTYHAPOIHAS,
MIPAKTUIECKasl.

6-8

1.3.

CratucTuueckme
pacrpeeneHus

Yucno crenenel cBo00bl. 3aKOH paBHOPACHIPEAEIICHUS SHEPTHU
10 cTeneHsM cB0o001bI MOJIeKyJ. CpenHss KUHETUYECKas
HHEPIUs NOCTYNATEIbHOIO ABHIKEHHSI MOJIEKYJI.

9-11

1.4.

SIBrenus nepeHoca

PaBHOBecHOE 1 HCPABHOBCCHOC COCTOSAHUS Ira3a. PaBHOBecHEIE 1
HCPAaBHOBCCHEIC

12,13

1.5.

Bropoe nauano
TEPMOJUHAMHUKA

npouecchl. BHyTpeHHss sHeprust uaeansHoro rasa. Padora rasa
npu pacmmpenuu. ['padudeckoe npencraBieHue pabOTHI.
KonngectBo Temnotsl. [lepBoe Havano TepMoIMHAMHKH.
TeroeMkocTh. Y aenpHas 1 MOJISAPHAS TEIUIOEMKOCTH.
TermnoeMKoCTh IIpU MMOCTOAHHOM OABJICHUHU U ITOCTOSHHOM
oobeme. Kitaccuueckast MOJIEKyIsIpHO-KHHETHYECKAs TEOPHS
TCIIJIOCMKOCTHU MCAJIbHBIX I'a30B U €€ OIrpaHUYCHHOCTD.

14

1.6.

PeanbHrble razel

Amnabarnyeckuit mporiecc. [lonmurponuyeckuii mporecc.
[Tokazarenb MOMUTPOIIBI IJIS1 H30XOPUUYECKOTO,
M30TEPMHUYECKOT0, H300apuIecKoro npoueccos. Pabora,
coBeplIaeMasi ra3oM MpHU Pa3IMYHBIX MPOIeccax.

15,16

1.7.

Kunkoe u
KPUCTAJUTUTYECKOE
COCTOSIHUE BEILECTBA

Crnyuaiinbie coObiTusl. BepositHOCT. Cl1OXKEHHE U YMHOKEHHE
BEPOSITHOCTEM.

HpakmuueCKue/ceMuHapCKue SAHAMUA

Henean HaumenoBanue
Ne |pa3nena /Tembl Conepxanue
AUCHMITUHBI
1-16 |1. |MouekyasipHasi GpHU3HKA H TEPMOIHHAMHUKA
1-5 |1.1.|OcroBHBIE moHSTHs 1 | MOAENb HI€aNbHOIO ra3a. JJMHaMUYeCKUA U CTATUCTUYECKUI
3aKOHBI MeTo]1bl. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-KMHETUYECKOM
MOJIEKYJISPHOI TEOPHUH UACATbHBIX T'a30B JJIs JaBJIEeHUS. Y paBHEHUE
dusnKn Kianenpona-Meneneesa.
6-10 |1.2.|Tleppoe Hauamo UYucno creneHeil cBo00/1bl. 3aKOH paBHOPACIIPEIECICHHS SHEPTUU
TepPMOIHHAMUKH 0 CTENEeHsIM CBOOO b MoJieKy1. CpenHsis KuHeTHYecKast
SHEPrusl NOCTYNATEIbHOTO TBUKEHHS MOJIEKYJI.
11-15 |1.5.|Bropoe Hadaio PaBHOBeCHOE 1 HEPABHOBECHOE COCTOSIHUA ra3a. PaBHOBECHBIE U
TepMOMHAMHKA HEpaBHOBECHBIE Mpoliecchl. BHYTpeHHsIsI SHEpTUs UeaIbHOTO
raza. Pabota rasza npu pacumpenuu. I'papuueckoe
npencrasienue padbotsl. KonnuectBo Temnotsl. IlepBoe Hauano
TEPMOJIMHAMUKH. TemI0eMKOCTb. Y IeNIbHask U MOJISIpHast
TEIUIOEMKOCTH. TeII0eMKOCTh MPU MOCTOSIHHOM JIaBJIEHUU U
MOCTOSTHHOM o0beme. Kiaccuueckast MOJIeKyIsipHO-
KMHETUYeCKasi TEOPHsI TEIJIOEMKOCTH H1€abHBIX Ta30B U €€
OTrPaHUYEHHOCTb.
Jlabopamopnule 3ansamus
Hepneasn Ne HaunmenoBaHue pa3zjiesia /TeMbl Conepsanne
AUCHMITUHBI
1-16 |1. |MouekyasipHasi pu3NKa U TePMOJIHHAMHKA
1,2 |1.1.|OcHOBHBIE ITOHATHUSA U 3aKOHBI OCHOBHBIE ITIOHATHSA U 3aKOHEI
MOJICKYJIIPHON (DU3UKH MOJICKYJIIPHOHN (DU3UKH
3,4,5 |[1.2.|IlepBoe Haya0 TEPMOIUHAMUKH [TepBoe HavaI0 TEPMOIUHAMUKHI




6-8 |1.3.|Craructuueckue pacnpeneiaeHus CTaTUCTUYECKUE PaCTIPENETICHUS
9-11 |1.4.|5IBenus nepeHoca SIBiieHus nepexHoca
12,13 [1.5.|Btopoe Ha4yago TepMOIMHAMUKH Bropoe Hauano TepMOAMHAMUKHI
14  |1.6.|PeasibHbIC Ta3bI PeanbHbIe Ta3bI
15,16 [1.7.[2Kuakoe ¥ KpUCTAILTHYECKOE COCTOSTHHE JKunkoe v KpUCTAIIMYECKOE COCTOSTHUE
BEIIECTBA BEIIECTBA
7. MEPEYEHb YUYEBHO-METOAUYECKOI'O OBECIIEYEHUASA IS

CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCSA MO JUCIHUATLINHE

1. JlaGoparopHslii IpakTUKYM 10 Kypey «Oomas dusmkay, pazaen «MomexkynspHas Gu3nukay / moj
penakuueit Mapkuna A.I1. u MacrepoBa B.C. — O6uunck: UATO, 1998.

2. Typouu A.®. MeToauveckue yKa3aHusl K BBIITOJIHEHUIO Ta00paTOpHBIX paboT 1mo Kypey «Oo0mas
duzukay. — Oonunck: AT, 1999.

8. ®OH /| OLIEHOYHBIX CPEJICTB /LISl IPOBEEHMS TEKYLIE 1
MPOMEKYTOUYHOI ATTECTALIMYA OBYYAIOIIMXCS MO JUCHUATIIMHE

8.1. Cea3b mexncoy ghopmupyemvimu KomMnemeHyUAMU U HYopmamu KOHMPONA UX 0CCOCHUS

Ne | KoHTpoJupyembIe HNHaukaTop A0CTHKEHHS HanMeHoBaHHe OLEHOYHOI0
n/n pa3aeibl (TeMbl) KOMIIeTEeHI[HH Cpe/cTBA TeKYyllel u
AUCIHUILIMHBI MPOMEKYTOYHOH aTTeCTAINH
Texyuiasi atrecramusi, 2 ceMecTp
1. Pasznen 1 3-OIIK-1, YV-OIIK-1, B-OIIK-1 | KomtokBuym
3-VKE-1, YV-YKE-1, B-VKE-1 KonTposipHas pabora
IIpomexyTouHas aTTecTanus, 2 CEMeCTP
OK3aMeH 3-0OI1K-1, YV-OIIK-1, B-OIIK-1 | Dk3aMeHalMOHHBIM OUJIeT

3-VKE-1, YV-YKE-1, B-YKE-1

8.2. Tunoevle KOoHmpoONBLHBIE 3A0AHUA UIU UHBLE MAMEPUATIbL, HEOOX00UMDbBLE 01 OUEHKU 3HAHUIL,
YMEHUIl U HABbIKO8, XAPAKM EPUYIOU{UX IMANbL (POPMUPOCAHUA KOMNEMEHYUTL

@OH/ OLIEHOYHBIX CPEJCTB MO AUCLUUIUIMHE OOeCHeyuBaeT MPOBEPKY OCBOEHHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs! (KOMIETEHIIMM W MX MHAMKATOPOB) MOCPEICTBOM MEPONPUSATUN TEKyIIeH u
IIPOMEKYTOUYHOM aTTECTAlUU 110 TUCLUIIINHE.

OueHouHble cpeacTBa npuBeneHsbl B [Ipunoxkennn «DoHT OLIEHOYHBIX CPEACTBY.

8.3. Memoouueckue mamepuanvt, onpeoensrouiue Npoueoypvl OUCHUBAHUA 3HAHUI, YMeHUIL,

Hagvlk086 u (unu) onvima OeAMeENbHOCMU, XaAPAKMEPU3VWUX manvl Gopmuposanus
KomnemeHnuuil
NrtoroBasg arrectanuss 0O AUCUUIUIMHE SIBIISIETCS HMHTETPAbHBIM  TOKa3aTeJIeM KadyecTBa

TCOPCTUUCCKUX U MPAKTHUICCKUX 3HAHUI 1 HAaBBIKOB 06yqa101111/1xc;1 IO JUCHUIIIIMHE W CKJIAAbIBACTCs
N3 OLICHOK, IMMOJTYYCHHBIX B XO/I€ TeKYHIeﬁ n HpOMe)KYTOqHOﬁ aTTeCcTanuu.

Texymias arrectanusi B CEMECTpe MPOBOJIUTCS C LENbI0O OOECIEYEHHsT CBOEBPEMEHHOH OOpaTHOM
CBSI3H, JUISI KOPPEKIMK 00YUeHHsI, aKTUBHU3AIMH CAMOCTOSTEIbHON pabOThl 00yYarOIINXCS.

[TpomexxyTouHasi aTTecTanus NpeaHa3HadeHa i OOBEKTUBHOTO IOATBEPXKACHUS W OLIGHUBAHUS
JOCTUTHYTBIX pPe3yIbTaToB 00yUeHHUs MOCIe 3aBEPIICHUS U3YUECHUS TUCIUTUIHHBIL.

TGKYH_Ia}I aTTeCTalus OCYHICCTBIIACTCA JIBA pa3a B CCMCCTP:




e xouTpossHas Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcss B RJIGKTPOHHYIO BEIOMOCTh HE IMO3JIHEE 8
Helenu ydeOHoro cemectpa. BkiouaeT B ce0si OLCHKY MEpPONPUATHN TEKYIIEro KOHTPOJIS
ayUTOPHOM ¥ CaMOCTOSTENLHOW pPabOThl O0OydJaromerocs 1o pa3jeliaM/TeMaM  Y4eOHOM
JUCIHUILIMHEL ¢ 1 o 8 Hememnto yueOHOro cemecrtpa.

e xoHTpoJdibHasg Touka Ne 2 (KT Ne 2) — BeicTaBisieTcsi B JIGKTPOHHYIO BEJOMOCTb HE Mo3jHee 16
Helenu ydeOHOro cemectpa. Bkitouaer B ce0si OLIGHKY MEPOINPHITHN TEKYIIETO KOHTPOJIS
ayIUTOPHOM M CaMOCTOSITENIbHOM paboThl oOydaromierocs 1o paszjeiaM/TeMaM y4eOHOi
JUCLUILTUHEI ¢ 9 1o 16 Henemto yueOHOro cemectpa.

Pe3ynbrarhl Tekymiel U NpoMEXYyTOYHOM aTTecTalluu MOABOJATCS IO HIKane 0auIbHO-PEeUTHUHIOBON
CHUCTEMBI.

JTan peiTHHrOBOM cCHCTEMBI / Hepeas bana
OueHo4yHOe cpeacTBO MuHmMyM™ Maxcumym

Tekymas arrecrauus 1-16 36 60
KontpoabHas Touka Ne 1 7-8 18 30
Konnoxeuym 7 18 30
KonTtpoJubHasi Touka Ne 2 15-16 18 30
Koumponvnas paboma 15 18 30
IIpomexyTOUYHAsA aTTECTALMSA - 24 40
DK3aMeH -

IK3amenayuonHvlil burem - 24 40
NUTOI'O no aucuumninHe 60 100

* MuHMMalbHOE KOJIMYECTBO OAJIJIOB 3a OLIEHOYHOE CPEJICTBO — 3TO KOJIMYECTBO OAUIOB, HAOpaHHOE
o0y4aroImuMcsi, NpU KOTOPOM OLEHOYHOE CPEJICTBO 3aCUMTHIBACTCSA, B IPOTHBHOM Cllydae
oOyyaromuics T0JKEeH JIMKBUIUPOBATh MOSBUBLIYIOCS aKaJIeMHUUECKYIO 3a/I0JKEHHOCTD 10 TeKyIeH
WIM MPOMEXYTOUYHOHM arrecTanui. MUHUMaNIbHOE KOJMYECTBO OAJIJIOB 32 TEKYLIYIO aTTECTallUio, B
T.4. OTJEJIBHOE OLIEHOYHOE CPEJCTBO B €€ COCTaBE, U NMPOMEKYTOUHYIO aTTeCTalnio cocTtasisieT 60%
OT COOTBETCTBYIOIINX MaKCUMaJIbHBIX OaJlIOB.

CryneHT cuuTaeTcss aTTECTOBAaHHBIM IO pasJieNly, 3a4eTy WM 3K3aMeHy, eclii OH HaOpaj He MeHee
60% ot MakcuMaIbHOTO Oana, MpeayCMOTPEHHOro paboyei MporpaMMoi.

CryneHT MOXeT OBbITh aTTECTOBAaH MO AMCIMIUIMHE, €Cd OH aTTeCTOBaH MO KaXJAOMy paseny,
3a4eTy/7PK3aMEHYy M €r0 CyMMapHbIN Oaiut cocTaBisieT He MeHee 60.

Onpeoenenue donycoe u wimpaghos

BOHYCI)IZ MOOIIPHUTCIIbHBIC OaJuIbl CTYACHT MOXKCET IMOJIYYHUTH K CBOEMY peI\/'ITI/IHl"y B KOHIEC CEMECTpa 3a
MPUCYTCTBUE HA JEKIHUAX, MPAKTHUECKUX U JTA0OPATOPHBIX 3aHATUAX U AKTUBHYIO U PETYISPHYIO
paboTy Ha 3aHATHSIX.

bonyc (mpemuanbHble Oayibl) HE MOXET MPEBBINIATH 5 0auIOB, BMecTe ¢ OauiaMu 3a TEKYIIYIO
aTTecTaiuio — He 6omee 60 6aIoB 3a cemecTp.

8.4. Ilxana ouenxku 0opazoeamenbHblX 00CMUNCEHUIL

HToroBas artecranys no JUCHUILIMHE oneHuBaeTcst o 100-0anapHON 1IKane U MPeiCTaBIsIeT CyMMY
0asoB, 3apabOTaHHBIX CTYJEHTOM NP BBHIIIOJIHEHUH 33/IaHUN B paMKax TEKyIIed M MPOMEXYTOUHON
aTTecTanuu

Cymma Ouyenka no Ouenka | Tpebosanus K ypoeHio oceoenusn yueonou
oannoe 4-x bannvHoOU wWiKane ECTS OUCUUNTUHDL

OHGHKa «OTJIIMYHO» BBICTABIACTCA CTYACHTY,

90-100 5- «omauunoy/ «3aumeno» A
€CIIH OH TJIIYOOKO M ITPOYHO YCBOMII




MIPOrpaMMHBII MaTepHall, HCUepIbIBAIOIIIE,
IIOCJIEZI0BATEIBHO, YETKO U JIOTHUECKU
CTpPOITHO €ro u3jaraeT, yMeeT TeCHO
YBSI3bIBAaTh TEOPHIO C MPAKTUKOM, UCIIOIb3YET
B OTBETE MaTeprail MOHOTpapuiecKon
JUTEPaTyphbl

85-89 B OneHKa «XOpoII0» BBICTABISETCS CTYIEHTY,
€CIT OH TBEPIO 3HAECT MaTepPHall, IPaMOTHO U
4 - «xopowor/ P puai, Ip

0 CYILIECTBY M3JIaraeT ero, He JI0MmycKast
«3aumeno» .
75-84 C CYILIECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOIPOC

70--74

65-69 D OHeHKa «YAOBJICTBOPUTCIIbHO» BBICTABJISICTCSA
CTYACHTY, €CJIM OH UMCCT 3HAHHUA TOJIBKO

OCHOBHOT'O MaTepHalia, HO He YCBOMWJI €ro
JIeTajiel, TOMyCKAeT HETOYHOCTH,

E HEJ0CTATOMHO [PABHIbHEIE dbopMyIUpOBKH,
HapyIIEHUA JIOTUYECKOU
MOCIIEI0BATEIHLHOCTH B U3JI0KEHUH
IPOrpaMMHOTO MaTepHaia

3-
«V0081emMBOPUMENLHOY/
60-64 «3aymeHoy

OneHka «Hey/10BIETBOPUTEIILHO
BBICTABIISIETCS CTYJCHTY, KOTOPBII HE 3HAET
3HAYUTEIBHOMN YacTH MPOTrPaMMHOTO

2 - MaTepHana, JOMyCKaeT CyIIeCTBEHHbIE

0-59 «HEey0061emeopuUmMensHoy/ F omnOku. Kak npaBuio, orieHka

«He 3aUmeHO» «HEYJIOBIIETBOPUTEIHHO» CTABUTCS
CTY/IEHTaM, KOTOPbIE HE MOT'YT NPOJOKUTh
oOydeHue 6€3 JOTOTHUTENbHBIX 3aHATHN 110
COOTBETCTBYIOLIEH TUCIUITIIMHE

9. MEPEYEHHL OCHOBHOH M JOMOJHUTEJLHOW YUYEBHOW JUTEPATYPDI,
HEOBXOJIUMOIi 1J151 OCBOEHUS U CHUTIINHBI

@) OCHOGHaA yueOHasn numepamypa:

1. CagenbeB 1.B. Kypc oOmieii pusuxu. B 3-x 1. T.1. Mexanuka. MonekynspHas puszuka. — M.:
Jlanb, 2009-2011. (13 ak3., OBC Jlans, http://e.lanbook.com/).

2. CapenreB UM.B. Kypc obOmeit ¢usuku. B 5-u 11. Tom 3. MonekynspHas ¢uszuka u
tepmoauHamuka. — M.: Jlanb, 2011. (OBC Jlans, http://e.lanbook.com/).

3. UponoB U.E. 3agaun no obmeit pusuxe. — M.: "Jlaboparopus 3nanmii" (panee "BITHOM.
Jlabopatopus 3uanuit"), 2010-2014. (69 k3. , OBC Jlaus, http://e.lanbook.com/).

4. Hponos U.E. ®uzuka makpocucteM. OcHOBHBIE 3akoHBI. — M.: "JlaGopaTopus 3HaHuii" (paHnee

"BMHOM. Jlab6oparopwus 3uanuii"), 2012. (1, ObC Jlans, http://e.lanbook.com/).

0) OonoanumenvHan yueoOHasa aumepamypa:

1. CusyxuH J[.B. O6umii kypc ¢usuku. Tom 2. TepmoauHaMuka u MoJieKyisipHas ¢puznka. — M.:
dwusmaraut, 2006. (OBC Jlans, http://e.lanbook.com/).
2. CagenbeB U.B. Kypc o0mieii ¢pusuku. Kaura 2. — M.: ACT, 2002 (200 3k3.).

10. MIEPEYEHb PECYPCOB HH®OPMAIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «HMHTEPHET»), HEOBXOJIMMBIX JIJIS
OCBOEHMUSA JUCIIAITJIMHBI



http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/

1. DraextpoHHO-OHOIMOTEUHAas cucTeMa Ib00Ks.ru [Dnextponusiit pecype] — URL: http://ibooks.ru/.

2. DnexTpoHHO-OmMOnmMoreuHas  cucrema  «Jlamp»  [OnektponHbli  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. Oo6pasoBarenbHast miaardopma «tOpaiity [Dnexkrponnsiii pecypc] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

4. DnextpoHHas Oubmuoreynas cucrema «Kymep Oyk» [Onekrponnsii pecypc] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. Dnexrtponnas 6ubnuoreynas cucrema «KOHCYNbTaHT cTyleHTa» [DnekTpoHHbIH pecype] — URL:
http://www.studentlibrary.ruhttp://ibooks.ru/.

6. IlenTp mH(DOpPMAIIMOHHO-OMOIMOTEUHOTO OOecTeueHnsl ydeOHO-HaydyHOU nesrenbHocTH HUAY
MU®DU [Dnexrponnsiii pecype] — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOJIWYECKHUE VKA3AHHUS JUIS OBYYAIOIIMXCA MO OCBOEHHIO
TACIHATLITAHBI

Bun yueOHbIx Opranuzanus JesiTeNbHOCTH CTYACHTA
3aHATHUUN
Jlekusa Hanucanne KoHCHeKkTa JEKIUMH: KpaTKo, CXEMaTU4YHO, I0CIEI0BATEIbHO

(UKCHpPOBATh OCHOBHBIC ITOJOXKEHUS, BBIBOJABI, (OPMYITUPOBKH, OOOOIICHUS;
[IOMeYaTh Ba)KHbIE MBICIIH, BBIACIATH KIIOUEBBIE Cl0Ba, TepMHUHBL [IpoBepka
TEPMHUHOB, MOHATHI C MOMOIIBIO SHUMKIIONEANMI, CIOBapeil, CIPAaBOYHUKOB C
BBINIMCBHIBAHUEM TOJKOBaHMN B TeTpagb. (OOO03HAUUTH BOMPOCHI, TEPMHUHBI,
MarepHuay, KOTOPbIM BbI3BIBAET TPYAHOCTH, MOMETUTHh W MONBITATHCA HAUTH
OTBET B pPEKOMEHAYyeMOM mauTeparype. Eciam camocTosiTeabHO HE yAaeTcs
pa3o0parbcsi B Marepuaie, HEOOXOIUMO CPOPMYIUPOBATH BONPOC M 331aTh
MPETOIABATEN0 HA KOHCYJIbTAllMU, HA IIPAKTUYECKOM 3aHSITUU.

[IpakTnueckue [IpopaboTka paboueli mporpaMMsl, yaenss 0co00e BHUMAaHUE LESIM U 3a/1a4am,
3aHATUSA CTPYKTYpE M COACPKAHUIO JUCUUIIMHBL. KOHCIEKTUpPOBaHME HMCTOYHHKOB.
PaboTa ¢ KOHCIIEKTOM JIEKIIHi, TTOJITOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM,
MPOCMOTP pEeKOMEHAYyeMOi muTeparypbl. Pemienue pacueTHo-rpaduuecKux
3aJIaHMI, pelIeHUE 3aa4 110 AITOPUTMY U JIp.

KontponbHas 3HaKOMCTBO C OCHOBHOM U JOIOJHUTENIBHOW JINTEPAaTypoOH, BKIOYas
pabora CIIpaBOYHBIE M3JIaHUS, 3apyOEXKHbIE HWCTOYHUKH, KOHCIEKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEACHUN, TpPeOYIOIMUXCS s 3aloOMUHAHHUS |
SIBJISTFOIIUXCSI OCHOBOIIOJIAralOIMMH B 3TON TEME.

KomnnokBuym PaboTa ¢ KOHCTIEKTOM JIEKIIUi, TOATOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCAM.
[ToaroToBka k [Ipy moAroToBKe K HK3aMEHY HEOOXOAMMO OPUEHTHUPOBATHCS HA KOHCIEKTHI
HK3aMEHY JIEKIUH, peKOMEHAYEMYIO JINTEPATypy.

12. MEPEYEHb HWH®OPMAIIMOHHBLIX TEXHOJIOTHA, WCIOJB3YEMbBIX IIPH
OCYHIECTBJIEHUMN OBPA3OBATEJIBHOI'O IMPOLHECCA IIO JUCIMIIJIMHE,
BKJ/IIOYASA IEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYHEHHUSA 1 UTHOOPMALIMOHHBIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTH)

Hcnonp3oBanne HHPOPMAITMOHHBIX TEXHOJIOTHH MPH OCYIIECTBIEHNH 00pa30BaTEILHOTO MpoIecca 1o
JUCLUIUIMHE OCYIIECTBISETCS B COOTBETCTBMM C YTBEp)KICHHBIM IlosnoskeHuneM 00 DieKTpOHHOMH
uH(popMalnoHHO-00pa3oBarensHOM cpene UATD HUAY MUOU.

OnekTpoHHas cucremMa ynpaBieHus oOydenuem (LMS) wucnomb3yercs s peaiuzanuu
00pa3oBaTeNbHBIX NPOTPAaMM HPU OYHOM, IUCTAHIMOHHOM M CMENICHHOM peXnMme OoOydeHus.
Cucrema peanusyeT cielyroInue OCHOBHbIEC () YHKIIHH:

1) Co3/anue 1 yrpaBicHUE KIIaCCaMH,

2) Cosznanue Kypcos,

3) Opranusans 3amucy yJaruxcsi Ha Kypc,

4) [IpenocTaBnenue qocTymna K y4eOHbIM MaTepuaiam JUisl yqaruxcs,
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http://kuperbook.biblioclub.ru/
http://kuperbook.biblioclub.ru/
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5) [TyOnukarus 3a1aHuii 7151 Y4EHUKOB,
6) Orenka 3ajaHuil y9amuxcsi, IpoBeIeHuEe TECTOB U OTCIICKUBAaHUE TIporpecca 00ydeHus,
7) Opranu3anus B3auMOJICHCTBUSI y4aCTHUKOB 00pa30BaTeIbHOTO MpoIiecca.

Cucrema HHTCIpHUpPYyCTCAd C OOMNOJHUTCIBbHBIMHU CCPBUCAMU, O6eCHe‘II/IBaIOH_[I/IMI/I BO3MOXHOCTB
UCIIOJIb30BaHUs TakuX (QYHKIWI Kak paOouymii KajeHJapb, BUJIEO CBS3b, MHOTOINOJIb30BATEBCKOE
peIaKTUPOBaHKE JOKYMEHTOB, CO31aHue (OPM ONMPOCHUKOB, MHTEPAKTHBHAS JOCKA JJISI PUCOBAHMSL
ABTOpH3aLysl OJIB30BATEICH B CHCTEME OCYLICCTBILSIETCS IOCPEICTBOM KOPIIOPATHBHBIX aKKAYHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungpopmayuonnvix mexnonozuii

[Ipu ocymecTBaeHUH 00pa30BaTEILHOIO IMpoliecca IO JUCIUILUIMHE HCIOJIBb3YIOTCA CleAyIolIne
WH(OPMAIIMOHHBIC TEXHOJIOTHU:

— TpOBeJeHHE JEKIUN U MPAKTUYECKUX 3aHITUH C UCTIOJIb30BAaHUEM CIIaiiI-pe3eHTaIMil;

— UCHOJb30BaHUE KOMIBIOTEPHOTO TECTUPOBAHMS,

— OpraHu3aliys B3auMOJICHCTBUS ¢ 00yUYaAIOUTUMHUCS MOCPEICTBOM 3J1eKTpoHHOM moutsl u DMOC.

12.2. Ilepeuenv npozpammnozo odecneuenus

— Penaxrop npesenranuii Microsoft PowerPoint;
— bpaysepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JloxaneHas KOMIIBIOTCpHAsA CE€Th U riao0ajbHast CETh I/IHTepHeT.

12.3. Ilepeuenv ungopmayuonuvlx cCnpaeoOUHbIX CUCHIEM

JloCTyn K 3JeKTPOHHBIM OHOJIMOTEYHBIM pecypcaM U 3JeKTpOHHOH Ombimorteunoi cucreme (IBC)

OCYILECTBISIETCS TOCPEACTBOM CIEMUAIBHBIX pa3fesioB Ha odunuaabHoMm caiite UATD HUAY

MU®U. ObecnieueH T0CTYyM K 3IEKTPOHHBIM Katanmoram oubnuorexku MATD HUAY MUDU, a taxxke

JIEKTPOHHBIM 00pazoBarenbHbIM pecypcam (OMOC), chopMupoBaHHBIM Ha OCHOBAHUHU MPSMBIX

JIOTOBOPOB C TpaBooOJafaTeNIiIMi Y4eOHOM U yueOHO-METOAMYECKOU JUTEPaTyphbl, METOAMYECKUX

0COOHUI:

1) Nudopmanmonnsie pecypcesl Cetn Koncynerant Ilmioc, www.consultant.ru (undopmarus
HOPMAaTUBHO-NIPAaBOBOIO  XapakTepa Ha OCHOBE COBPEMEHHBIX  KOMIIBIOTEPHBIX U
TEJIEKOMMYHUKALMOHHBIX TEXHOJIOTHH);

2) DeKTpOHHO-0MOIMOTEeYHAs cucrema HUAY MHU®U,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narenscTBa Jlanby, https://e.lanbook.com/;

4) DnexTpoHHO-0ubnuoreuHas cucrema BOOK.ru, www.book.ru;

5) ba3b1 nanHbBIX «QNMeKTpOHHO-O0MOMMoTeuHast cuctema elibrary» (OBC elibrary);

6) bazosas Bepcust 9bC IPRbooks, www.iprbooks.ru;

7) basbl nannbIx «nexTpoHHas 6ubianoreka Texunyeckoro BY3a» www.studentlibrary.ru;

8) DNeKTPOHHO-ONOIMOTeYHAs cucTema «Aiibykc.py/ibooks.ruy,

http://ibooks.ru/home.php?routine=bookshelf 5
9) DnexTpoHHO-0ubnnoreuHas cucrema «9bC FOPAUT», http://urait.ru/.

13. OIMUCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJAUMOM s
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO JUCHUIIJIMHE

1. AymuTOopHbIH (OHI UHCTUTYTA.
2. VYuebHas madoparopus "MonekymspHas ¢puzuka'.
3. bubnuoreunsiit pona HHCTUTYTA.

14. UHBIE CBEJJEHUA U (MJIN) MATEPUAJIbBI
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14.1. Ilepeuenvy o00pazosamenbHbIX MEXHOA02UI, UCHOAL3YEMBIX NPU  OCYULECMEICHUU
obpazoeamenvrHo20 npoyecca no OUCUUNTIUHE

Ha nexuusix ¥ ceMHHapax MOCTOSIHHO MCIOJIB3YIOTCS CIEAYIOINEe MHTEPAKTUBHbIE METO bl O0yUCHMSL:
JHCIIYT, TPYIINOBAs JUCKYCCHsI, Ae0aThl, MO3TOBOM IITYpM, MPOOJIEMHAsl U MHTEPAKTHBHAS JICKIHH.

14.2. @opmul opzanuzayuu camocmoamenvHou padomel odyuarouuxca (memovl, 6blHOCUMbBLE OJ1A
CamMoOCmoAmMenbHo20 U3YYEeHUA; 6ONPOCHL  ONA  CAMOKOHMPONA; MUNOGvle 3A0aHus 0.4
camonpogepKu)

1. Casemse U.B. Kypc o6meit ¢usuxu. Tom 1. Mexanuka. MonekynsipHas ¢usuka Hu
tepmoanHamuka. — M.:, I3garenbctBo «Jlanby, 2006. C. 246-261 (I'mapoauHamMuka).

2. CasembeB U.B. Kypc o6meit ¢usuku. Tom 1. Mexanuka. MomnekynsipHas ¢u3nka W
tepMoauHamuka. — M.:, M3natensctBo «Jlanby», 2006. C. 324-332. (Onpenenenue [lepppenom uucia
ABorazpo).

3. Capenve W.B. Kypc oOmeit ¢usuku. Tom 1. Mexanuka. MonekymnsipHas ¢(u3nka Hu
tepmoanHamuka. — M.:, I3garensctBo «Jlanby, 2006. C. 324-332. (CtaTucTUYECKHI BEC).

4. CasenmbeB W.B. Kypc o6meit ¢usuku. Tom 1. Mexanuka. MonekynsapHas ¢uszuka u
tepmoauHamuka. — M.:;, WMsmarensctBo «Jlanb», 2006. (TepMmomuHamMuyeckue MOTCHIIUAIBI.
Buytpennsis sneprusi. CBoO0AHAS SHEPTUS. DHTAIBIINS).

14.3. Kpamkuii mepmunonocuueckuil cnoeaps

AnnadaTHyecKUM Ha3bIBaeTcsl MNpouecc, IMPOMCXOJAIIMHA B YyCIOBUS Temousossauuu  (6e3
TEIII000MEHa CO cpedoti).
Bapomerpuueckas ¢opmynaa Jlamiaca gaer 3aBUCHMOCTb JABJICHHS OT BBICOTBHI: P = Po exp (-
ugh/RT), roe u — momsipHast macca rasa, h — BeicoTa, T — TeMiieparypa, Po — JAaBJACHHE Y TTOBEPXHOCTH
3emmn, R = 8,31-10° x/kmons K — YHUBepcajbHas ra3oBas ocTosiHHas. TakuM oOpa3oM, JaBlieHUE
HKCIIOHEHIIMATIBHO YObIBaeT ¢ BbicoTOM. DopMyra BeIBeIeHA TP YCIOBUU MTOCTOSIHCTBA TEMIIEPATYPhI
U OJHOPOJHOCTH Mol TaroteHus. [losTtomy s peanbHOW arMocdepsl BBIMONHAETCS JIMLIb
NpUOIMKEHHO U ITPU HEOOJIBIIIOM N3MEHEHUH BBICOTHI.
Bakyymom Ha3bIBaeTCsl COCTOSHHE DAa3peKEeHUs, KOrjga COyJapeHHs MOJIEKYd JIpYyr C JOpYroM
HEMHOTOUMCJIEHHBl IO CPAaBHEHHUIO C COYIAapeHMsIMH CO CTeHKaMu cocyna. CreneHb pa3peskeHus
3aBHCUT OT COOTHOIIEHHUSI CPEAHEr0 CBOOOHOIO Ipodera u JIMHEHHbBIX Pa3MepoB CoCya.
BakyymHBIE Hacochl MPUMEHSIOTCS AJI CO3/IaHUs 6aKyyma. Pa3znnyaroT HAcoChl NMpeABapUTENIbHOIO
BakyyMa (I CO3JaHMs JaBJICHUS MOpPsIKa 10° MM pPT. CT.) U HAcCOChl BBICOKOTO BakyyMma (IUis
CO3/1aHUsA JABJICHUS ITOPAIKA 107 mm PT. CT. M HUXKE).
BeuHbIM ABHraTeseM BTOPOro poAa Ha3bIBAETCS YCTPOWUCTBO, MpPEBpalIarolee B MOJIE3HYI0 padoTy
BCE KOIUYeCme0o meniomsl, TMOITYYEHHOE OT HarpeBaTens (0e3 mepenadyn HEKOTOPOro KOJIUYECTBa
TEIUIOTHI XOJIOAWIBHUKY). Y TBEPAKICHUE O HEBO3MOXKHOCTH BEYHOT'O ABUIATENsl BTOPOTO poja — OJHa
U3 BO3MOXHBIX (DOPMYIHPOBOK 8MOP0O20 HAUANA MEPMOOUHAMUKU.
BeunbIM aBHratesieM IepBOro pPoJa Ha3bIBAETCS YCTPOWCTBO, CO3JAIOLIEE DHEPIHUI0 M3 HUYETO.
HeBo3MOXKHOCTE Takoro JBHraTessl BBITEKACT W3 KEpPEo20 Hauala mepMoouHamuky (3aKoHa
COXpaHEHMs PHEPIUN).
BHyTpeHHUM TpeHHMeM Ha3bIBAaCTCSI BO3ZHUKHOBEHHUE CHJIBI TPEHHUS MEXAY CIOSIMH KUIKOCTH WU
ras3a, IBW)KYIIUMHUCS C Pa3HbIMHU CKOPOCTSIMH. [IpHunHON BHYTPEHHETO TPEHUS SABIISETCS Xa0TUYECKOE
TeruioBoe aABuxkeHue. CM. Takxke Aerenus nepenoca.
Buytpenneii sneprueii (U) Ha3pIBaeTCst OOLIMIA 3a11ac SHEPTHH CUCHIEMbl 38 BBIYETOM KHHETUIECKON
JHEPIruM CHUCTEMBl KaK LEJIOr0 M IMOTEHIMAJIBbHOM JHEPIHH CUCTEMBI KAK IEJIOTO BO BHEIIHEM
NOTEHIMAJIBLHOM ToJie. BHYTpEHHSS SHEprus udeanbHo2o0 2a3a paBHA CyMMapHOW KHHETHYECKOH
SHEPIUU MOJIEKYIL
CymecrByer cBbimie 20 ¢opmyaIupoBOK BTOpPOro Hayaja TepMoauHamMuku. Ilepsas
(bopMynHpOBKa: TEMJIOTa MOXKET CaMOIPOM3BOJIBHO I€PEIaBaThCs TOIBKO OT OoJiee HarpeTbix Tell K
MeHee HarpeTbiM. Eme oaHa ¢opmynupoBKa: B 3aMKHYTOH (M30JIMPOBAaHHON) CHCTEME IIpH
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HEPABHOBECHOM  MenjiooOMeHe JHMponus CUCTEMbl BO3PACTaeT, JOCTUTrash MaKCUMyMa IIpu
JOCTH)KEHUHM CHUCTeMO# paBHOBecHs. BTopoe Hawano yka3blBaeT, TakUM OOpa3oM, Ha HalpaBJICHUE
MPOLIECCOB.

®a3pl (arperaTHble COCTOSIHMSA) BelIECTBA HAXOIATCA B JUHAMHYECKOM paBHOBECHM, €CIIU
KOJIMYECTBO MOJIEKYJ, MEPEXOAAIIUX U3 MepBoil (a3bl BO BTOPYIO B €AUHHILY BPEMEHU, PABHO YUCITY
MOJICKYJI, IEPEeXOA[IINX 32 TO K€ BpeMs U3 BTOpoi (as3sl B mepBylo. PaBHOBecue MOXeT ObITH Ha
TpaHULIE «KHUIKOCTh-TIAp», «TBEPAOE TENO-KHUAKOCTb» U «TBepJoe Teno-mapy». JlaBiueHue,
COOTBETCTBYIOILIEE PABHOBECHUIO, 3aBUCUT OT TeMIeparypbl. CM. Takxke Tpoiinas mouka.

JMuddy3neii HazpiBaeTCs MpOIECC BHIPABHUBAHMS KOHIIEHTPALMA CONPHUKACAIOIIUXCS —CIOEB
KUJKOCTH WM Ta3a BCJIEACTBUE XaOTHYECKOro (TEIUIOBOro) IBMKEHHS Mosekyd. Juddysus
IPUBOJIUT K TOMY, YTO IPUMECH B 5KMJIKOCTH WJIM T'a3€ pacIpOCTPAHAIOTCS OT MeCTa UX BBeAeHU . CM.
TaKxke Aenenus nepernoca.

3akon boiing-MapuorTa yTBepKIaeT, uTo JUIs JaHHOW MacChl ra3a, Mpu MOCTOSHHOU TeMIeparype,
MPOU3BE/ICHUE 1aBJICHUSI HA 00bEM €CTh BEJIMYMHA MMOCTOSIHHAS: PV = COonst.

3akon Ieii-JIoccaka yTBepkaeT, 4To AJsi JAHHOM MacChl rasza, IMpu MOCTOSSHHOM JaBJICHUHU, 00beM
rasa npsiMo TporopironaneH abcomotHoi Temmeparype: (V1/Vz) = (T1/T)).

3akon I'yka BelpakaeT JUHEHHYIO 3aBUCUMOCTb MEK/y HAIPSHKEHUSIMU M MaJIbIMU iepopMalvsiMu B
yrnpyroit cpeae. AHrnmiickuii ydenslii P.I'yk oOnapyxun (1660), 94To mpu pacTsSHKEHHUU CTEPIKHS
JMHOK | M miomanplo momepeyHoro cedeHuss S yanuHeHHe crepxkHs Al mponopumonansHO
pactsruBaroniei cuine F. Eme oxna dopma 3anucu 3akona I'yka: o = Eg, rae 6 = F/S — HopmanbHoe
HaIpsDKeHHE B TornepeyHoM ceuenuu, € = Al/l — otHocuTenbHOe yanmuHenue crepxkus. Koapduuuenr
npornopuruoHansHocTU E Ha3piBaeTcs monyneM FOHra.

3akon /laibTOHA IJIaCUT: JABJIEHHE CMECH XMMHUYECKU HE B3aMMOJCHCTBYIOIIUX Ia30B PaBHO CyMMe
napyuaIbHblX 0asieHull OTIeIbHBIX KOMIIOHEHTOB.

3akon J[lronmonra wm IlTm yTBepKIaeT, YTO aTOMHAs TEIUIOEMKOCTh XHWMHUYECKH IPOCTOTrO
KPUCTAJZIMYECKOTO TBEPJOrO Tela OJAMHAKOBA Ul BCEX TAKUX TeJl, HE 3aBUCUT OT TEMIIEpaTyphl U
paBHa C; = 3R, rae R = 8,31-10° Jlx/kmonbs K — yHEBepcanbHas ra30Basi mocTosHHAst. [Ipy HA3KHX
TeMIepaTypax 3aKOH IMepecTaeT BBIMONHAThCA, a npu T — 0 €3 — 0. OOBICHUTH yKazaHHOE
3aTpyJHEHHE YAalOCh KBAaHTOBOW TEOpUU TerioeMKocTH (DitHiureitH, 1907; Jlebait, 1914).

3axon lapas yTBep:kIaeT, 4To JUIsl JaHHOM Macchl ras3a, IpU MOCTOSHHOM oObeMe, JaBleHHE ras3a
IPSIMO ITPOMOPILIMOHATILHO a0COIIOTHOM TeMIeparype:

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

HNneanbHoli Ha3pIBaeTCsl TelJI0Basi MalIMHa, paboTarouias no yuxkiy Kapno.

HNneanbHoli X00AWJIBLHON MAaIIMHON Ha3bIBaeTCsd XOJOAMJIbHAS MalllMHa, paboTaromas 1o
oOpatHomy yuxny Kapmo.

HNneanbHBIM ra3oM Ha3bIBaIOT CUCTEMY, CBOMCTBA KOTOPOM ONMUCHIBAIOTCS ypaBHEHUEM KianeiipoHa-
Mennaeneesa pV = (M/w)RT, rae p — naBnenue, V — 00bem, T — Temmeparypa, M — Macca, |1 — Macca
oxHoro kumomons, R = 8,31-10° Jlx/kmons K — YHHMBECAJIbHAS ra3oBas MocTossHHAsA. C TOUKM 3peHHs
MOJIEKYJISIPHO-KMHETHUECKOI TEOpUU HUIealIbHBIN T'a3 — 3TO Ta3, MOJEKYJIbl KOTOPOTO UMEIOT HYJIEBOU
COOCTBEHHBINH 00BEM U HE B3aMMOJICHCTBYIOT Ha PacCTOSHUU. PeanbHblil ra3 npu ycinoBusX, OJU3KUX K
HOPMaJIbHBIM, MOXHO MPHUOIMKEHHO CUYUTATh UI€AIbHBIM.

N306apuyecknM Ha3bIBACTCS MPOLIECC, MPOUCXOAAIINN TIPH MOCTOSHHOM JaBlieHnH (P = CONSt).
Hcnapenue 310 npoiuiecc napoodbpazosanus, MPOUCXOASIINN IpU JTH0O00H TeMIepaType ¢ IOBEPXHOCTH
KUJKOCTH.

H30TepMHYECKHM HA3BIBACTCS MPOLIECC, TPOUCXOIAIIMIA IPU OCTOssHHON Temreparype (T = const).
KonBeknuei Ha3pIBacTCsl MPOLECC NMEPEMEIIMBAHUS CJIOEB KUAKOCTH WM raza, UMEIOIIUX Pa3HYIo
memnepamypy W HaXOJIIUXCS B Mosie TAToTeHHs. [IpuunHOM KOHBEKIMM SIBISETCS 3aBUCHUMOCTH
IUIOTHOCTH KMJIKOCTH HJIU ra3a oT TeMiepaTypsl. KoHBeK1IMs — 01MH U3 CIIOCOO0B meniooomeHa.
KpaeBbIM yrjiom HazbpiBaeTcst yroin 0 MexIy KacaTelIbHOM K IMOBEPXHOCTH >KMIKOCTH B TOYKE
COIPUKOCHOBEHMSI C TBEPABIM TEJIIOM M IIOBEPXHOCTBIO TBEPAOIO Tena. B ciyuae cmaunBaHus KpaeBoi
YTOJI OCTPBI, B CIy4yae HECMauyMBaHUs — TYIOM.

Kpurnueckas Temneparypa — memnepamypa, Bblllie KOTOPOH I'a3 HEBO3MOYKHO CXaTHEM IIPEBPATUTH
B KuAKocTh. [Ipu Temmeparype HUXKe KPUTHUECKOW HM30TepMa CKaTusi B koopauHatax (P, V) umeer
TOPU30HTAIIBHBIM y4aCTOK — JIMHUIO TJIABJICHUS.

13



M30X0pu4ecKHM HA3bIBACTCS MPOLIECC, TPOUCXOIAIIMIA IPH TOCTOSHHOM 00beMe (V = const).
Kanuaasipsl — Toukue TpyOku auamerpom 0,01 — 0,1 mm. [Ipu omyckaHuu MX B CMAayMBAIOIIYIO
JKUJKOCTh YPOBEHb JKHUJIKOCTH B KaWJUIAPE OKa3bIBAETCS BBILIE YPOBHS JKHJIKOCTH B COCYyHE, a IIPU
OIyCKaHWU B HECMAa4yMBAIOUIYI0 JKUJIKOCTb — HIDKE. BblcoTa moabeMa XHUAKOCTH B KalWULIpe
ompenensercs mo popmyne XKropena: h = 4c0s0-a/dpg, rme 6 — kpaeBoit yroiu, o — kodgpuyuenm
NOBEPXHOCMHO20 HamsaxceHus:, d — MUaMeTp Kamuuisipa, p — IUIOTHOCTh JKUIKOCTH, § — YCKOPCHUE
CBOOOJHOIO MaJCHHUS.

Kumnennem Ha3bIBacTCsd NpOLECC MapooOpa3OBaHUs, MPOMCXOJSAIIMN HE TOJIBKO CO CBOOOJHOM
MOBEPXHOCTHU JKUJIKOCTH, HO U BO BCEM 00beMe, BHYTPh 00pasyrouuxcs my3slpbKoB napa. [1y3sipbku
rapa yBeJIMUMBAIOTCS B pa3Mepax U BCIUIBIBAIOT HA MMOBEPXHOCTh U JIONAKOTCSA, CO3/1aBaAsi XAPAKTEPHYIO
KapTUHY KulleHus. Temneparypa KUIEHUS COOTBETCTBYET PaBEHCTBY JABJICHUS HACBIIIEHHOI'O Iapa
JKUJKOCTU BHEITHEMY JIABJICHUIO.

KoJin4ecTBO Tem10ThI — 3TO SHEPTHs, OIyuYeHHast (WK OTJAaHHAsA) CUCTEMOU npu meniooobmene. 1o
AHAJIOTUH C BBIPAKECHHEM IS dJIeMeHTapHOi paboThl A = pdV MOKHO 3amucaTh IS SJIEMEHTapHOTO
konmuuectBa TemwioTel: 0Q = TdS. Temmepamypa 3pmech urpaer pojib TEPMHUYECKOW «CHIIBD)Y, a
SHMpPONUs — TEPMUYECKON «KOOPAUHATHI.

Kaxnomy e3aumoodeticmsuro oTBe4aeT HEKOTOpask (pU3MUECKasi BEIUINHA, XapaKTePU3YIONIasi CUCTEMY
U Ha3bplBaeMas KOOPAMHATON cOCTOsHHUA. [l TepMOMeXaHHYecKOW cucTteMbl 3TO0 o0beM V u
Iumponusa S. YWCIO KOOPAWMHAT COCTOSHUS ONpENCNIIeT 4YHCIO cTerneHed cBobOoapl. Tak,
TEPMOMEXaHUUYECKasi CUCTEMA UMEET JIBE CTEIIEHU CBOOOIBI.

KoagduumeHT mNOBEPXHOCTHOIO HATSKEHUSI O OINPEIENseTCs KAk OTHOIIEHUE  CHUJIbI
MOBEPXHOCTHOTO HATSKEHHs, ACHCTBYIONIEH HA KOHTYP, OTPaHUYHBAIOIINI CBOOOAHYIO TTOBEPXHOCTh
KUJKOCTHU, K JJIMHE 3TOT0 KOHTYpA.

Kpucraan — TBepaoe Tenno, 4acTULbl KOTOPOrO PaCIOJIOKEHBI YIOPSAJOUYEHHO. [ JTaBHBIM OTIMYHEM
KPUCTAIOB OT aMOP(MHBIX TBEPABIX TEJN SBISETCS aHU30TPONUS (PU3NUECKUX CBOIMCTB (3aBUCHUMOCTD
CBOWCTB OT HampasieHus). CMm. Takxe Kpucmaniuyeckas pewiemka.

Kpucrannuyeckass pemerka - H300pa)k€HUE TIOJOXKEHHS LEHTPOB AaTOMOB WJIM MOJIEKY]1 B
KpUCTaie. JJieMeHTapHasi sveiika — HauMEHbIIass 4YacTh PEIIETKH, OTOOpa)arouas CTPYKTYpy
kpucmanna. IloBTOpeHUE 3JIEMEHTAPHON SYEHKH MyTEM NapajlIeIbHOTO MEPEHOCAa MOYKHO MOJIYYUTh
PELIETKY B LIEJIOM.

Kpurnueckoii Ha3piBaeTcsi TemmepaTypa, BbIlle KOTOPOHl Ta3 HENb3sl NPEBPAaTUTh B KUAKOCTh
yBenuueHueM jaapieHus. KpuTuueckas Temmeparypa y pa3HbBIX BEIIECTB MOXKET ObITh JIOBOJIBHO
BBICOKOM M OYeHb HM3KOW. Hampumep, y BoasHoro mapa oHa paBHa 647 K, a y MOJEKyJIspHOTO
Bonopoza 33 K, a y renusa 5,2 K. Cm. Takxe [lap.

MakpococTosiHue — COCTOSSHUE TEpPMOJMHAMHYECKOM  cucmembul, 3aJaBaeMoe HabOpoM
MaKpOCKOIMYECKHX  IapaMeTpoB (IaBieHHe, o0beM, TemIeparypa M IIp.), XapaKTepU3YIOLIUX
cucteMy B 1enoM. OJHO MakpOCOCTOSHUE MOXET ObITh peaqu30BaHO OOJBIIMM (JlaXKe OuYeHb
0ONBIINM) YHCTIOM Mukpococmosanuti. CM. Taxxe TepmoouHamuyeckas 6eposmuocme.
MmukpococTosiHue — COCTOSHHE TEPMOJAMHAMUYECKOM CHUCTEMBI, 3aJjaBaeMoe€ HaOOpOM BEJIMYMH,
XapaKTEPU3YIOIUX KKIAYI0 MUKPOYACTHIlYy (KOOpPAUHATA, UMITYJIbC, SHEPTHUS U T. 11.).

MKT — Teopus TEIUIOBBIX SIBJICHWUM, OCHOBAHHAS HA IPEJACTABICHUM O MEIbYaWIIMX YacTUIAX
BelecTBa — aromax u Mmojekyinax. CoBpemenHoe Ha3Banune MKT — craructuueckas ¢usuka. Cwm.
TaKkxxe JCHOBHbLE NONOICEHUSA MOJIEKYNAPHO-KUHEMUYECKOU Meopun.

HachlmeHHbIM Ha3bIBaeTCs Nap, HAXOSAIIUICS B OUHAMUYECKOM PABHOBECUU C KUIKOCTHIO.
HauBeposiTHelileii Ha3pIBaeTcsi CKOPOCTb Vg, COOTBETCTBYIOUIAS MakCUMyMy (yHKUIUU
pactipenenenus Makcpemna. Cm. Takxe Pacnpeodenenue Maxceenna.

HauBeposiTHeliliasi CcKOPOCTh NPONOPUMOHAJIBHA KOPHIO KBaJpaTHOMY M3 aOCOIIOTHOM
TEMIEPATYPHI.

HepaBencTtBo Kuay3umyca ectb maremaTtuyeckas 3alCh 6MOp020 HAYALA MEPMOOUHAMUKU IS
HEOOpaTHUMBIX MPOIIECCOB B HEM3OJIMPOBAHHON CHUCTEME: €CIIM CHCTEMa COBEPIIACT yukia (Kpy2oeoi
npoyecc), TO HU3MEHEHHE €€ OHmponuu PaBHO HYyMO. Anredpandeckas cymMma HpPHBEIEHHBIX
KOu4ecme menyiomsl, COOOIIEHHBIX MPHU 3TOM CHCTEME, PaBHO HYJIIO B 00pamumom npoyecce M
MEHbBIIIE HYyJsi B HeoOpatuMmoM mporecce. [IpuBeneHHOE KOIMYECTBO TEIJIOTHI — 3TO KOJIUYECTBO
TEIUIOTHI, MOJIyUYEHHOE CHCTEMOM OT HarpeBaTess (WIM OTAAHHOE XOJIOAWJIBHUKY), OTHECEHHOE K
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COOTBETCTBYIOILIEH TeMIepaType.

HopmanbHbIMEM HA3bIBAIOTCS YCJIOBHS, KOTJa CUCTeMa (HapUMep, Ta3) HaXOIUTCS TIPH TaBICHUH P
=1,013-10° I1a (760 mm pt. ct.) u Temneparype T = 273 K (0°C).

OOpaTuMBIM Ha3BIBACTCS MPOIIECC, KOTOPBIM MOXHO MPOBECTH B MPSIMOM U OOpaTHOM HaIlpaBJICHUU
yepes OJHU U Te K€ MPOMEKYTOUHBIE COCTOSIHUS 6€3 U3MEHEHHS B OKpYyKaromux Tenaax. OopaTuMbIMu
ABIISIIOTCS PABHOBECHBLE NPOYECCHL.

OnbITHBIE Ta30BbI€ 3AKOHBI — 3TO 3aKoHbl bouna-Mapuomma, I eti-/lroccaxa v Lllapas.

OcHoBHbIe moJo:xkeHuss MKT:

- BCE TeJIa COCTOSIT U3 MEJIbYANIINX YaCTHUI], aTOMOB U MOJIEKYJI;

- YacTULbl ATH HAXOJATCS B COCTOSHUM HEMPEPHIBHOIO XAaOTHYECKOTrO JIBHKEHUS, HA3bIBAEMOIO
TEIUIOBEIM;

- MEX/1y YaCTULIAMU UMEIOTCS CUJIBI IPUTSKEHUS U OTTAIKMBAHUS;

- IBMKCHUE KQXKIOW YaCTHIIBI TIOJYMHSCTCS 3aKOHAM KJIACCHUECKON MEXaHUKH.

ITap — »T0 ra3 mpu Temneparype HUxe Kputuyeckoil. [lap MokHO MpeBpaTUThH B KUAKOCTH IPOCTHIM
cxatueM. Beskuil map — 370 ras, Ho He Beskuil ra3 ects nap. CMm. taxxe Kpumuueckas memnepamypa.
Koopounamet w nomenyuansl Ha3bIBAIOTCS TMapaMeTpaMu COCTOsHUA. Hampumep, s
TEPMOMEXaHHUYECKON CHCTEMBI MMapaMeTpaMu cocTosiHus OyayT: o0beM (V), sumponus (S), naBineHue
(-p) u memnepamypa (T).

I[MapuuajJbHBIM JaBJeHHEM Tra3a Ha3bIBACTCS JaBICHHE, KOTOpoe ObuIo OBbI, ecnu Obl 3TOT ra3
3aHUMaJ 00bEeM, 3aHUMAaeMBbIii cMechIo ra3oB. CM. Takxke 3axow /larbmona.

IlepBoe Ha4a/jl0 TEPMOAUHAMHUKHU — 3aKOH COXPAHCHHS DHEPIHH, 3allMCaHHBIA B YpPE3BBIYAITHO
oOmieit ¢opme, BKIIOYAIOIIMA W3MEHEHHE JHEPruu 3a CYeT menioodmena. B craHmapTHBIX
obo3nauenmsix: AQ = AU + A — komum4ecTBO TEmIOTHI, coobmiaemoe cucreme (AQ), mumer Ha
MOBBILIEHHE BHYTpeHHel »Heprun cucteMbl (AU) u Ha coBepuieHue padotsl (A). 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUU — YACTHBIM ClIydail IepBOro Havajaa TEPMOJUHAMUKH.

ToIMTPONMYECKUM HAa3bIBAETCH MPOIleCe, OMMChIBaeMBIii ypaBHeHmem PV' = const, roe N —
HEKOTOpOe JCHUCTBHUTENIbHOE 4YHCIO (TIOKa3aTenb TMONUTponel). HMzomepmuueckuti (N = 1),
uzobapuueckuii (N = 0) , usoxopuueckuui (N = ) u aouabamuuecxkuii (N =y, y = Cp/Cy) MpoLECCH —
YacTHBIE CITy4yau NOJUTPOIMNYECKOro Impolecca.

s moboro e3aumoleticmeus CyHIeCTBYeT BETUYMHA, Ha3biBaeMasi MOTEHUHAJIOM. Y CIOBUEM
BO3HUKHOBEHHUS B3aUMOJCHCTBUS SBJSIETCS PA3HOCTh IMOTEHIUAIOB cucmemvl u cpeovl. s
MEXaHMYECKOTO B3aUMOJICHUCTBUS TOTEHIIMANIOM SIBISETCS JaBlieHWe, [UIsl TerooOMeHa —
Temrneparypa. JlaBienne, paccMaTpiuBaeMoe Kak TepMOIUHAMUYECKHHA MOTEHITHAI, OepeTcsi CO 3HAKOM
MUHYC.

I[IpuHUUD paBHOMEpPHOro pacmnpenejeHUsl JHEPrUU IO CMeEneHAM c80000bl CHOPMYITUPOBAH
MaxkcBeioM: eciu CUCTeMa HaXOJIUTCS B COCTOSHUU paBHOBECHs MpHU TemrepaType |, TO SHeprus
pacripesieNisieTcsl Mo CTENeHs M CBOOOIBI PaBHOMEPHO M HAa KAy CTETeHb CBOOOBI MPUXOIHUTCS
sneprus (1/2)kT, rne kK = 1,38- 102 JIx /K — nocrossanas bonbiMaHa.

Pabortoii Has3bpiBaeTcs MakpoPHU3MYECKHI CMOCOO H3MEHEHUS GHYmMpeHHell dHepeuu CUucmembl,
COITPOBOKIAIOIIMICS MAaKpPOCKOITUYECKUM JiBHkeHueM. Cp.: Tennoobmen. DHEprus, KOTOPYIO CUCTEMA
nojyJaet (MM OTAeT) IPH 3TOM IPOIECCEe, Ha3hIBACTCS TaK ke paboToii (A).

PaBHoBecHbIe pacnpeneienuss — GOPMYIbI, MOKA3bIBAIOIINE, KAaK PACIPEACTSIOTCS MOJEKYIbl 10
3HEprusM u ckopoctaM. CM. Pacnpedenenue borvymana u Pacnpedenenue Makceenna.
PaBHOBeCHBIM Ha3bIBaeTCsl MPOIECC, TMPOTEKAIONUN OSCKOHEUYHO MEMJIEHHO M TPEICTaBIISIFOIINNA
co0o0il mocnea0BaTeNbHOCTh PABHOBECHBIX COCTOSHUN. PaBHOBeCHBIM mpolecc MNpOTEeKaeT mpu
HaJIMYUKU OECKOHEYHO MaJoi Pa3HOCTH HOMEHYUanos cucmemvl U cpeovli. PaBHOBECHbBIE MPOLECCHI
U3y4aeT paslell mepMOOuHamuxu — mepmocmamuxa. PeanbHBIH TMpoliecc MOXKHO CUYHMTATh
PaBHOBECHBIM, €CITH OH MPOTEKAET IOCTATOYHO MEAJICHHO.

Pacnpenenenue bouabumana — pasnosecnoe pacnpedenenue MONEKYN B MOTEHIMAIBHOM Tojie: N =
noeXp(-AE/KT), rme Ny — KOHIIEHTpAIMs MOJICKYJ TaM, T¢ MOTCHIUAIbHAS SHEPIUs MPUHUMACTCS
paBHOI HYJIIO; N — KOHIIEHTPAIUS TaM, TJie MOoTeHInaIbHas dHeprus paBHa AE; T — remneparypa; k =
1,38-10'23 Jx/K — mocrossaras bombnmana. [lpuy T — o N = Ny , T. € KOHIEHTpPAUUHU
PBIPABHUBAIOTCS C MOBBIIIEHUEM TEMIIEPATYPHI.

Pacnpenesienne MakcBeJuia — pasrosechoe pacnpedeiierue Moiiekya o ckopoctsam: f(u) = (An/nAu)
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= (4/\/7t)u2e'uz , TIe AN — Y9UCII0 MOJICKYJT, CKOPOCTH KOTOPBIX JIeXkKAT B MHTEpBajie oT U 10 (U + Au); n
— oOuiee YuciIo MOJIEKyIT; U = V/V, — OTHOCHTENIbHASL CKOPOCTD, T. €. OTHOIIEHHE CKOPOCTH MOJICKYJIBI V
K HauWBepOSITHEHIIeH CKOpocTH V. OTHoeHHe AN/N MOXHO HMHTEPIPETUPOBATH KaK alPUOPHYIO
BEPOATHOCTb TOI'O, YTO y Hayraj B3ATOH MOJEKYJbl CKOPOCTh OKa)Xe€TCs B MHTEpBajie OoT U 1o (U +
Au).

CBo00aHBIH Mpoder ecTh pacCTOSIHUE, KOTOPOE MPOXOAUT MOJIEKYJIA MEXIY ABYMsI coynapeHusmu. B
MOJIeKYIAPHO-KUHeMuUYecKol meopuu BBOAUTCS MOHSITHE CPEIHEr0 CBOOOIHOIO Mpobera.
TepmoauHamMuyeckasi cucTeMa — 3TO 4acTh BceneHHOMH, BbaeneHHas Uil uccinenoBanus. Cpenoi
MOJKET OBITh M Ta3 B COCy/A€ M CKOIUIeHHe ramakTuk. Cpena — Bce ocTaibHOE (TO, UTO HE BOILIO B
CHUCTEMY).

CreneHu cB00O/ABI — HE3aBUCHUMBbIE KOOPJAMHATHI, ONPEAEINAIOIINE 0JIOKEHNE Tena (MOJIEKYJIbl) B
MIPOCTPAHCTBE.

Temneparypa — ¢usnueckas BeIMYMHA, XapaKTEPU3YIOIAs COCTOSHHUE TEPMOJUHAMUYECKOTO
paBHOBECHSI MAKPOCKONTUUECKON cucmemyl. C TOUKHU 3pEHUS] mepMOOUHaMuKy TEMIIepaTypa ecTb Mepa
OTKJIOHEHHS JJAHHOI'O TeJa OT COCTOSIHUS TEPMOJIMHAMUYECKOI0 paBHOBECHUS € Ipyrum TesnoMm. Obiee
oTpezieNieHue: TeMIiepaTypa eCcTh MPOU3BOAHASI OT GHYmMpeHHell dHepeuy CUCTEMBI TI0 oxmponuu. Js
uoeanbHo2o 2a3a TeMIepaTypa ecTb Mepa CpeIHEH KUHETUYECKON SHEPTUU MOJIEKYJIbI.

TBopubI 6mopozo nauana mepmoounamurku Tomcon u Knaysuyc pacnpocTpaHuin BTOpOe Ha4alo Ha
BCIO Bcenennyro, paccMarpuBas ee Kak 3aMKHYTYIO cucmemy. X0l UX pacCykKJIeHul Obl1 TakoB. Bee
BUJbl SHEPrUU MOTYT 0€3 OrpaHMYCHUN MEePEeXOJUTh BO BHYTPEHHIOIO SHEPrui0 (B HHEPTHIO
XAOTHUYECKOr0 JIBMJKEHHUS 4YacTHL, KaK 4YacTo TOBOPAT, B TEIUIOTYy). Temiora camoIpou3BOJBHO
CaMOIIPOM3BOJIBHO IepeaeTcs oT 0oJjiee HarpeThlXx K MeHee HarpeThiM Tesnam. OOpa3HO roBops, Bce
BUJbl DHEPrMM CTEKalOT B TEIJIOBOW OKeaH. B KOHIlE KOHIIOB HAcTyNaeT paBHOBECUE IIpU
Temmeparype, 6au3koil k adcomoTHOMy Hymto. Hactymaer TemnoBasi cmepth Bceenennoit. Kpurtuka
9TOW TEOpPHHM OCHOBAaHA HA JBYX IOJIOKEHUAX. Bo-nepBbiX, BeceneHHy0 Henb3sl cUuTaTh 3aMKHYTOR
CHCTEMOM, TaK Kak IOHATHE CUCTEeMa IpeJIojiaraeT Hajiudue cpedvi. Bo-BTOpHIX, BO BceneHHol
CYILIECTBYIOT IPOLIECChl KOHILIEHTPALlMM SHEPrUH, MEXaHU3Ma KOTOPbIX Mbl He 3HaeM. CM. Takxke
Bmopoe nauano mepmoounamuxu.

TemioBoe pacimupeHue TBEpAbIX Ten (yBEIMYEHUE pa3MepoB IpU HarpeBaHUU) OOBACHAETCS
acCUMMETpUEN NMOTEHIIMAIBHON KPUBOHM 3aBUCUMOCTH MOTEHIIMAIBLHOW YHEPTUH OT PACCTOSIHUS MEXIY
aTOMaMHU.

TenyioBbIMH MAIIMHAMM Ha3bIBAIOTCS YCTPOMCTBA AN NpeoOpa3OBaHUS GHYmpeHHel dHepeuu B
MexaHuuyeckyro paboty. JlrobGas TeruoBas MallMHa COCTOMT W3 HarpeBaress, XOJOJWIbHHMKA U
pabouero Tena. K TeruioBsIM MalIMHaM OTHOCSATCS NMapOBble MAILMHBI, TAPOBBIE M I'a30Bble TYpOUHBI,
JIBUTATEI BHYTPEHHETO CrOPaHUsl, PEaKTUBHBIE IBUTATENN U T. 1.

TenyioeMKOCTBI0O Tea (CHCTeMBbl) Ha3bIBA€TCA KOAUYECMBO mMenjomsl, HEOOXOAUMOe s
HarpeBaHusi Tena (cucmemwvl) Ha OOUH KenbBHH. Ecnm pacuer Bemercs Ha OAMH KUJIOTPAMM,
TETJIOEMKOCTh Ha3bIBACTCS YACTBHOM, €CITH Ha OJUH (KHJI0)MOJIb — (KUJIO)MOJISIPHOIA.
TennonpoBoAHOCTBHIO HA3bIBACTCS MPOLIECC BHIPABHUBAHUS TeMIIEpaTyp MpPH CONMPUKOCHOBEHUU Tell
(TBEpIBIX, JKUAKUX WIA Ta3000pa3HbIX), HMEIONUX pasHyl TemIeparypy. TemionpoBOAHOCTb
00BSICHSIETCS TIEPEXOJOM PHEPIHH OT 00Jiee HarpeThlX K MEHee HarpeThiM 00JacTsM MpPU OTCYTCTBUU
(ecm ATO Ta3 WM KHUJKOCTh) MEpeMEINBaHUs WK Kousekyuu. CM. Takxke Aenenus neperoca.
TensioooMenom (Wi Teronepenayeil) Ha3bIBACTCA MHKPOPU3MUECKHN CIOCOO0 HW3MEHEHHS
BHYMPEHHEU SHepeul CUcmemvl, HE CBA3aHHBIM C MaKpOCKONMYECKMM JBHKeHHEeM. CM. Takke
Konuuecmeo mennomeoi.

TepMoamHaMuKka — Hayka O caMbIX pa3HOOOpa3HBIX IMpoleccaX W COMPOBOXAAIOUIMX HX
HHEPreTUUECKUX IMpeBpalleHusIX. TepMoauHaMUKa OTHOCUTCA K O0O0JacTH MakpopHU3UKHU, OHa
OTBJIEKAETCA OT IOAPA3yMEBAEMOIO MOJIEKYJISIPHOTO CTPOEHUS BEIECTBA W YYMTHIBAET JIMIIb
MOBEJICHUE cucmeMmyl B 11e5IoM. JlenuTtcs Ha mepmocmamuxky U COOCTBEHHO TEPMOJIUHAMUKY.
Tepmoaunamuveckass BepossiTHOCTH W — uucino mukpococmoAuuii, ¢ TOMOIIBIO KOTOPBIX
peau3yeTcsi TaHHOE MAKPOCOCMOsHUE.

TepMoaMHAMUYECKHM MNPOLECCOM HA3BIBACTCS HM3MEHEHHE KOOPOUHAM COCMOAHUS CUCTEMBI TPU
HAJIMYUU PA3HOCTH NOMEHYUANos cucmemsl u cpeosi. CM. Takxke Pasnogecnsiii npoyecc.
TepMoaMHaMH4YeCKHM pPABHOBECHMEM HA3bIBAETCSl COCTOSIHME, IIPU KOTOPOM MaKpOCKOIHMYECKHE
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napamempusi COCMOsAHUs BCIOAY TIOCTOSIHHBI M HE U3MEHSIOTCS C TCUEHUEM BPEMEHH.

Tperbe Hayaj0 TePMOAUHAMMKH YTBEPXKIACT, YTO IHMPONUSA CUCTEMBI NMPU aOCOIIOTHOM HYJE
TeMIlepaTypbl paBHa HYJO (Teopema Hepaera, 1906).

Jedopmanus Ha3bIBaeTCsl YNPYIroii, ey Npu CHATHH IePOPMHUPYIOLIEH CUIIBl pa3Mepsl U hopma
Tena BoccTaHaBiauBaroTcs. CM. Takxke 3axon I yka.

TpoiiHoii Toukoii Ha3bIBaeTCs Touka Ha jguarpamme (P, T), B KOTOpOH IEpEeceKaroTcs KpHUBBIE
dazoBoro paBHoBecus. Eciu BelecTBO HAXOAUTCS NP JABICHUU U TeMIIepaType, COOTBETCTBYIOIINX
TPOIHOHM TOuKe, TO Bce TpH (hasbl (TBepAas, KUAKAS U Ta3000pa3Hasi) HAXOAATCA B OUHAMUYECKOM
pasnosecuu. Hantpumep, i Bogsl: Prp, = 610 Ia, T, = 273,16 K.

YpaBuenue Baun-nep-Baanbca 310 ypasHenue cocmosiHusa peanbHOro raza, B KOTOPOM yYYUTHIBAETCS
COOCTBEHHBIN 00BEM MOJIEKYJ M CHIIBI IPUTSKCHUS. MEXKIY HUMH: [P + (a/Vuz)] (Vy-b)=RT,rneaub
— TOMPaBKU Ha CHJIbI MPUTSKEHUs] M Ha COOCTBEHHBIH 00BeM Moiekyn. Cm. Takxke Ypaenenue
Knanetipona-Menoeneesa.

YpaBuenune Kinaneiipona-Knay3uyca onuceiBaet (ha3oBbie nepexo/isl 1-ro pona:

(dp/dT) = MT(V2— V1). 3neck Vi u V, — ynenbHble 00bEMbI HU3KO- U BBICOKOTEMITEpATYpHOU (as3bl,
COOTBETCTBEHHO; A — yZellbHas TEIJIoTa nepexoja. B neBoil yactu ypaBHEHHs] CTOUT MPOU3BOAHAS OT
JTaBJICHUS 110 TEMIIEpaType.

Ypasuenue Kianeiipona-MeHesieeBa — ypaBHEHHE COCTOSHUS udeanvrozo 2aza. PV = (M/wRT,
rae p — nasinenue, V — oObeM, T — TemrepaTypa, M — macca, |l — Macca OJHOro KwioMmois, R =
8,31-10° Jix/xmoms K — YHUBEpCaJlbHas Ta30Basi IOCTOSIHHAS.

YpaBuenue Maiiepa CBSA3BIBACT MOJIIPHBIE TEIUIOEMKOCTH IIPM IIOCTOSHHOM JABJICHHM U IIPU
IOCTOSIHHOM 00beMe: Cyp- Cuv = R,

e R = 8,31-10% Jix/kmons K — YHUBEpCaJIbHAs Ta30Basi IOCTOSHHAS.

YpaBuenne MKT niis1 naBjieHusi umeer BUJI: P = (1/3)monovKBZ. 31ech My — Macca OJIHOM MOJIEKYJIBI,
No — KOHLEHTPALUS MOJIEKYJI, Vi — CPEIHSSA KBaApaTUYHAsi CKOPOCTb.

Ypasuenne MKT nas sneprum umeer Bum: E, = (i/2)KT. 3nece E., — cpenHsis KuHeTHYecKas
SHEprHst OJHOH MoyeKyis:, T — TeMIeparypa, | — 4ncio creneneil cobomsl, k = 1,38-102° Jh/K —
nocTosiHHas bospliMaHa.

YpaBHeHHueM COCTOSIHMSI Ha3bIBaeTCsl YpPaBHEHHe, CBS3bIBAIOLEE napamempwvl cocmoauus. Jns
uoeanvbHo20 2a3a ypaBHEHUEM COCTOSIHUS SIBIIETCS ypasHenue Knanetipona-Menoeneesa.

YpaBnenus IlyaccoHa CBS3bIBAIOT MONAPHO JAaBJIEHUE, 00BEM U TEMIIEpATypy NpU aduadamuyeckom
npoyecce: TV = const, pV’ = const, TY/pY'1 = const. 3meck y = Cp/Cy — OTHOLIEHHE I'a30BBIX
TEIJIOEMKOCTEN.

®a30BbIM NEPEX00M MEPBOr0 PoOAa Ha3bIBACTCS NPEBPALICHHUE, CONPOBOKIAIOIIEECS BBIICICHUEM
WIM TOTJIOUICHUEM 3HEpPruM (CKpBITOM TEIUIOTHl Mepexoia) U M3MEHEHHeM yJenbHoro oobema. K
TakKUM II€pPEeX0JlaM, B YAaCTHOCTH,  OTHOCATCA: IUIABJIEHUE W KpHUCTAUIM3alMs, HCIApEHUE U
KOHJeHCcallus, CyonuManus (ucnapeHue TBEpIbIX Tell) U KOHJIEH CaIHsl.

®a30BbIM NEPEX00M BTOPOI0 PoO/a HA3bIBACTCS NMpEBpAIICHUE, MPOUCXosdliee 0e3 MOTIOMIeHUs]
WIM BBIJEJICHUS TEIUIOThl U MU3MEHEHHUs yAeabHOro oobema. [Ipumepsl (a3oBbIX Mepexoi10B BTOPOTO
pona: mepexona (eppoMarHeTHKa B IapaMarHUTHOE COCTOsHUE NpHu Temneparype Kriopu, mepexon
MeTaJljla B CBEPXIPOBOJISIIEE COCTOSIHUE U TIP.

®opmyaa boabumana-Ilnanka cBs3bIBaeT sumponuro S U mepmoounamuyeckyio gepoamuocms W:
S=kInW.

@DyHKIMel COCTOSIHMA HAa3bIBAeTCS BEIMYMHA, OJHO3HAYHO olpenenseMas HabopoMm Koopouuam
cocmosinua cucteMbl. [Ipumepbl QYHKUUN COCTOSIHUSL: GHYmMpeHHss dHepaus, sHmponus W np. B
NpUHIUIE 0001 napamemp cocmosanus MOXET pacCMaTpUBATHCS KaK (QYHKIIUS COCTOSTHHUSL.
XonoauibHble MAIIMHBI — YCTPOICTBa, OTHUMAIOIIME TEIJIOTY OT Tena ¢ Oojiee HU3KOU
TEMIIepaTypoil M mepejada TEIUIOTHl Tely ¢ Ooyiee BBHICOKOH TeMIepaTypoil 3a cueT COBEpILEHUS
pabotel. [IpuHIMI nEeWCTBHS OCHOBAaH Ha WCHAPEHUU JICTYYHX XUIKOCTEH (amMmuak, (peoH) Npu
NOHWKEHHOM JaBieHuU. IIIMpoko npuMeHSIOTCS B NPOM3BOJACTBE, HAyKEe M TEXHUKE (MHIIEBaf,
XUMHUYECKasi U MeTaJlJI000padaThIBaroIasi IPOMBIIIIIEHHOCTh, CTPOUTEIbHASI TEXHUKA U TIP.).

Huxaom KapHo HazpIBaeTCs yuxi, COCTOSIINN U3 IBYX U30TEPM U JABYX aanadar.

KITJI mukna KapHo 3aBUCHT TOJIBKO OT Temmeparyp HarpeBarens (11) u xonoauiasHuka (T2): = (T1 —
T,)/T1. Dror KOAPOHUIMEHT MaKCHUMAaJbHBI M3 BCEX IHUKJIOB, OCYIIECTBIAEMBIX C JAHHBIM
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HarpeBaTesieM U XOJOJMIbHUKOM U He 3aBUCHUT OT MPUPOJbI paboyero Tena.

IukanyeckHuM MM KPYTOBBIM NPOLECCOM Ha3bIBAETCs IOCIIENOBATEIbHOCTD IIPEBPALICHUM, B
pe3yibTaTe KOTOpOH cucTeMa BO3BpallaeTcs B HCXOAHOE cocTosHue. Lukibl MoOryr ObITh
PaBHOBECHBIMH M HEpaBHOBECHBIMU. Ha nuarpamme pagrosecHbie KpyroBble npoyeccsl N300pakaeTcs
3aMKHYThIMH KpuBbIMU. Ha nuarpamme (P, V) npsaMoi UK OCYIIECTBIISETCS 110 YacCOBOM CTpEJKe,
00paTHBIN — MPOTUB YaCOBOM CTPEJIKH.

JHTponMeil Ha3bIBACTCSA PYHKYUA COCMOsAHUA CUCTeMBI, TuddepeHIran KOTOpoi paBeH OTHOLICHUIO
AIIEMEHTAPHOTO KOAUYEeCM8d Meniomsl, TOIYYSHHOTO CHUCTEMOW B BIEMEHTAPHOM 00pamumom
npoyecce, Kk memnepamype. [Ipu HepaBHOBECHOM TEIJIOOOMEHE B M30JMPOBAHHOW CHCTEME SHTPOIUS
cuctembl Bo3pacraeT. CM. Takke Bmopoe nauano mepmoouHamuxu.

Iddexrom JI:xkoynsa-TomcoHa Ha3pIBaeTCs W3MEHEHHE TEMIIEpATypbl pEaJbHOIO rasa Ipu
agunabatuueckoM pacmupenud. Eciu ra3 mpu  3tom  oxnaxknaercs, d¢dekT Has3biBaeTcs
MOJIOKHUTEIIBHBIM, €CIIM HarpeBaeTcsi — OTPUIATEIbHBIM. [Ipu HOPMAJIBHBIX YCIOBHUAX OOJBIIMHCTBO
ra3oB OOHAPYKHUBAIOT MOJIOKUTEIbHBIN 3P (eKT (MCKIFoUeHUsS — BoopoA u renuif). [Ipumensercs ns
MOJIyYEHUS )KUJIKHX T'a30B.

K sABieHMSIM nepeHoca OTHOCUTCS Tpylna SBJICHHM, UMEIOIIUX CXOAHBIA MEXaHU3M: GHYMpEHHee
mpenue (8313K0Ccms), MenionpoeooHoCcCmy, Oughhyzus.

[lepeHocHTCs 3a CUET XAOTUYECKOI'O TEIJIOBOTO JIBUKEHHSI, COOTBETCTBEHHO, UMITYJIbC, KHHETUYECKAs
JHEprusi, Macca.

15. OCOBEHHOCTHU PEAJIMBAIIMU JUCHUIIJIMHBI AJIs1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbAA

B cooTtBeTcTBHM ¢ MeTOAMYECKUMH peKoMeHAanusMu MunoopHayku PO (yrB. 8 ampens 2014 1. Ne
AK-44/058H) B Kypce npeamnoaraeTcs UCIob30BaTh COLMAIbHO-aKTUBHbBIE U pe(IeKCHBHbBIE METO/IbI
00y4eHUs, TEXHOJIOTHU COLMOKYIbTYpHON peabunutanuu oOydaromuxcsa ¢ OB3 ¢ nenpio okazaHus
MOMOIIM B YCTAHOBJIEHUH MOJTHOLIEHHBIX MEXINYHOCTHBIX OTHOIIEHUH.

OOyyeHue Ml C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3[0POBBSl OCYLIECTBIISIETCA C YYETOM
UH/IMBUYAJIBHBIX TCUXO(U3MUYECKMX OCOOEHHOCTEH, a JUIi HMHBAIMJIOB TaKXX€ B COOTBETCTBUU C
MHAMBHUYaJIbHOM MporpaMMoi peabuiIuTaluy HHBAIN/IA.

J1s JIMIl ¢ HapyLIeHHueM CJIyXa BO3MOXKHO MpeaocTaBieHHEe HH(OpMAIMM BU3YalbHO (KpaTKUM
KOHCIICKT J'IeKIIHﬁ, OCHOBHAas1 W JAOIIOJHUTCIIbHAs JH/ITepaTypa), Ha JICKOIUOHHBIX W IMPAKTUYCCKHUX
3aHATUSAX  JIOMYCKAaeTCs  NPUCYTCTBME  AaCCHCTEHTa, a  TakXke, CypAONEpeBOAYMKOB U
TU(DI0CYpIOTIEPEBOTUUKOB.

OI_IGHKa 3HAHUI CTYACHTOB Ha IMPAKTHUYCCKUX 3aHATHUAX OCYHICCTBJIACTCA Ha OCHOBC IMMCBMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBINTOJITHEHHBIX IMPAKTUYCCKUX Sa)IaHPIﬁ.

Jlokian Tak ke MOKeT OBbITh MpEeoCTaBiIeH B MUChMEHHOW Qopme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEPKAHHIO OCTAIOTCS TEMH K€, a TPeOOBaHMs K Ka4yeCTBY W3JIOKEHUS Marepuasa
(MOHSATHOCTh, Ka4yecTBO pEuYd, B3aWMOJCWUCTBHE C AayIOUTOPHEH © T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOIINE TPEOOBaHUS, MPETBIBISIEMbIE K MUCHbMEHHBIM paboTaM (KadecTBO OGOPMIICHHS
TEKCTa U CIIKCKA JIUTEPATYPhl, TPaAMOTHOCTb, HATMYUE WILTIOCTPALMOHHBIX MATEPHAJIOB U T.1.).

C yd4eTroM COCTOSIHUSI 3I0POBBSI MPOCMOTP KHHO(DHIbMA C TOCIHEAYIOIINM aHAJIU30M MOYET OBIThH
MPOBEJIEH JoMa (HarpuMep, Py HEOOXOAUMOCTH JOTMOJHUTETHHON 3BYKOYCHIIMBAOIIEH armapaTypsbl
(maymrHuKkH)). B Takom ciiydae CTyOEHT TMpEeaoCTaBiseT NMUChbMEHHBIM aHalW3, COOTBETCTBYIOIIUN
MPEIbSABISIEMBIM TPEOOBAHUSIM.

[TpomexyTouHast aTTecTalus AJs JHIl C HAPYLUIEHUSIMU CIIyXa MPOBOJUTCS B MUCbMEHHOU (popme, pu
9TOM HCIOJB3YIOTCS OOIMe KpUTEpPHH OICHUWBaHUS. [Ipu HEOOXOAMMOCTH, BpeMsl MOATOTOBKH Ha
3a4eTe MOKET OBITh YBEIUYEHO.

Jiusg JauMin ¢ HapylleHHeM 3peHHUsi JONyCKaeTcs ayAuajibHOe TPEeAOCTaBICHHE WH(pOpMAUN
(HampuMep, ¢ UCMOJIB30BaHUEM IIPOIPaMM-CHHTE3aTOPOB PEUM), a TAKKE MCIIOJIB30BAHUE Ha JEKIMAX
3BYKO3AIMCHIBAIOIINX YCTPOUCTB (AMKTO(GOHOB U T.n.). Jlomyckaercss MpUCYTCTBHE Ha 3aHATHAX
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accucTeHTa (TOMOITHUKA), OKAa3bIBAIOIIETO 00YJarOIUMCS HEOOXOUMYIO TEXHHYECKYHO TTIOMOIITb.

OreHka 3HaHUH CTYACHTOB Ha CEMUHAPCKUX 3aHATUAX OCYLIECTBISETCS B YCTHOM (hopMe (KaK OTBETHI
Ha BOIPOCHI, TaK M NpakTHYeckue 3ananus). IIpm HeoOXxonumocTH aHamu3a (UiIbMa MOMKET ObITh
3aMEHEH OIMCAaHUEM CUTYallUd MEKITHHUYECKOIO B3aUMOJEHCTBUS (HA OCHOBE OIbITAa PECIIOHJIEHTA,
XYA0KECTBEHHOMU JIMUTEPATYpPhl U T.J.), TO3BOJIAIOLUIMM OLIEHUTh CTENEHb C(OPMUPOBAHHOCTH HAaBBIKOB
BJIAJICHUSI METOJAMU aHajH3a U BBIABICHHS crenu(pukyu (QyHKIMOHMPOBAHUS M PA3BUTHUS TICUXHKH,
NO3BOJISIOIIMMY YYUTBIBaTh BIMSHME 3THUYECKUX (akTopoB. Ilpum mpoBeaeHHH NpOMEXYyTOYHOMH
aTTecTalluy JJi JIMI C HapyLIEHUEM 3PEHUs] TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuE 110 BOIIPOCAM.

Jlnna ¢ HapyumieHUsIMH ONOPHO-ABUIATEJBLHOI0 aNNapara HE HYXAAIOTCS B 0COObIX ¢opmax
MPEIOCTaBIICHUsT Y4eOHBIX MarTepuasioB. OIHAKO, C yYETOM COCTOSIHHSI 3[I0OPOBBSI 4YacTh 3aHATUN
MOKET OBITh peanu30BaHa JUCTAaHIMOHHO (mpu nomouu cetn «UWHrepuer»). Tak, mnpu
HEBO3MOKHOCTH TIOCEIICHUS JICKIIMOHHOTO 3aHATHS CTYACHT MOET BOCIOJIb30BaThCA KPATKUM
KOHCIIEKTOM JICKIIUH.

HpI/I HCBO3MOXHOCTH IIOCCHICHUA [IPAKTUYCCKOr0 3aHATHUA CTYACHT MOOJDKCH [PEAOCTAaBUTH
MHMCHbMEHHBIN KOHCIEKT OTBETOB Ha BOIIPOCHI, IUCbMCHHO BBIITOJIHCHHOC IIPAKTUYCCKOC 3a/IaHHC.

Jloknan Tak e MOXKeT OBITh IpefoCcTaBlieH B NMUCbMeHHOW (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEPIKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUSA K KAaueCTBY M3JIOKEHUs MaTepuaia
(MOHATHOCTh, KayecTBO pEYH, B3aUMOJEHUCTBUE C ayJUTOPUE M T. 1) 3aMEHSI0TCA Ha
COOTBETCTBYIOIIME TPeOOBaHUs, MpEAbABIsEMble K NMHUCbMEHHBIM paboTaM (KauecTBO 0(pOpMIICHUs
TEKCTa U CIHCKA JIMTEPATYPhl, FPAMOTHOCTh, HAJIMYUE WIUIIOCTPALIMOHHBIX MAaTEPUAJIOB U T.1I.).

ITpomesxyTouHas aTTecTauus Ui JIUL C HapyIIEHUSIMU OIOPHO-IBUIaTeIbHOIO anmnapaTa NpoBOANUTCS
Ha OOHIMX OCHOBAaHUSX, NPH HEOOXOAMMOCTH TpOLEAYypa 3adyeTa MOXKET OBITh peann30BaHa
JUCTAaHIIMOHHO (HarpuMep, Ipy IOMOIIH Nporpammsl Skype).

JInst 3TOr0 Mo AOrOBOPEHHOCTH C MPENOAABATENIEM CTYACHT B ONPEICICHHOE BPEMS BBIXOJIUT Ha CBA3b
JUISL TIPOBENIEHUsI TPOIEAYphl 3aueTa. B Takom ciydae 3adeT cAaeTrcs B BHJIE cOOeceloBaHUS IO
BompocaM (cM. (hOpPMBI MPOBEJEHUS TPOMEKYTOUHOM aTTECTALUU VIS JIUIl C HAPYIICHUSIMHU 3PEHUS).
Bonpoc u npaktuyeckoe 3aiaHue BEIOUPAIOTCS CaMUM TIPEToAaBaTeNeM.

[Tpumeuanue: DOHIBI OLIEHOYHBIX CPEACTB, BKIIOYAIONIME THUIIOBBIE 3a/laHUsI U METOJbI OIICHKH,
KPpUTEPUU OLIEHMBAHMS, NO3BOJSIOIINE OLEHUTHh pPE3yJabTaTbl OCBOEHUS JaHHOW JIUCLUILIMHBI
obyuaronumucs ¢ OB3 moryt Bxoauts B cocta PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.

ITporpamMmmy cocTaBuiI:

I0.A. Koposun
3aBeayromuii kageapoit OuCd, 1okTop PU3NKO-MaTEMATHIECKUX HAYK, Mpodeccop

PenienseHT:
B.J1. IlIa60B

npodeccop otneneHus siaepHoi Gusuku u TexHonoruit (O), TOKTop PU3NKO-MAaTEMATHUECKUX HAYK,
npodeccop
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