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I/IHHOBaIII/IOHHLIe SAACPHbIC TECXHOJIOI'MH

®dopma oOydeHus: OUHas

r. Oonunck 2024 r.



1. HEJIX U 3AJAYN OCBOEHM A JUCIIUITJIMHbI
Heap n3yyeHus JUCHUNIHHBI:

— oBiajeHue 0a30BbIMH 3HAHUSAMH (PYHIAMEHTAJIBHBIX pPa3/AeloB (QU3UKU, HEOOXOAUMBIMHU MJIs
OCBOCHUS (DM3MUECKHUX OCHOB B SACPHBIX PEAKTOPAX U MaTepUaIaX.

33[[3‘11/[ U3YyYCHUHA TUCHUIIIINHBI:

— WU3yYCHHE TCOPUM IO TeMaM: MEXaHHWKa, JJIEMEHTBI PEISATUBUCTCKON MEXaHUKU, KOJICOaHWS U
BOJIHBI;

— MoJekylspHas (u3MKa M OCHOBBI TEPMOJUHAMHUKH, AJIEKTPUUYECTBA U MarHeTusMma, ONTUKU U
aTOMHOU (DU3UKH;

— pa3BUTHE HABBIKOB PEIICHUS 33724 M0 JaHHBIM TEMaM;

— OCBOGHHE MOCTAHOBKH U MPOBEACHUS (PU3NIESCKUX IKCIICPUMEHTOB;

— TIONyYeHUE MPAKTHYECKUX HABBIKOB IO 00OPA0OTKE M HMHTEPIPETAIIUU PE3YIbTATOB IKCIIEPUMEHTOB
B IIPOIIECCE BBIMTOJIHEHUS 1a00paTOPHBIX PaboT;

— Dpa3BUTHE KYJIbTYPHl MBIIUICHUS (CIIOCOOHOCTH K 00OOIIEHUIO, aHaau3y, BOCIPHUSITHIO
uHpopmarun);

— pa3BUTHE MPAKTUYECKUX HABBIKOB JIOTUYECKH BEPHO, ApPT'yMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHEMEHHYIO PEYb.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI (1a71ee
— OIl) BAKAJIABPUATA

JucuunnmHa peanusyeTcss B paMkKax 00s3aTeNbHOM YacTW M OTHOCUTCS K €CTECTBEHHO-HAyYHOMY
MOJYJIIO.

Jis OCBOEHMS JHUCIUILTUHBI HEOOXOAWMBI KOMIETECHIUH, C(HOpMUpOBAaHHBIE B PaMKax H3YyUEHUS
CIIEAYIONMX AUCHUILIMH: «MaTeMaTH4ecKuii aHaiu3», «AHATUTHYECKas TeoMeTpus», «JIuHelHas
anredpar.

JINCIMIUTMHBL W/WIH TIPAKTHKH, JUISI KOTOPBIX OCBOCHHE IAaHHOW JUCHUIUITMHBI HEOOXOJMMO Kak
npenmecTByromiee: «O01mas ¢pusnka (3MEKTPUUIESCTBO U MarHEeTH3M )», «O01mas ¢pusnka (BOJIHBI, ONITHKA
U aTOMHas (U3HKa)».

Hucnurnnuna uzydaercst Ha 1 Kypce Bo 2 cemecTpe.
3. HEPEYUEHb MNJIAHUPYEMBIX PE3YJBTATOB OBYYEHUS 110 AUCHUIIJIMHE,

COOTHECEHHBIX C IINTAHUPYEMbIMH PE3YJIbTATAMU OCBOEHMA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesymbrare ocBoenmsi OIl OakanaBpuata o0Oy4aromUWCS JOJKEH OBJAACTh CIACAYIOIIMMH
€3yJIbTaTaMu 00y4YeHUs MO JUCIHUILTUHE:

Konanl HaumenoBanue Kox u HaumMeHOBaHMe MHAMKATOPA
KOMIIeTeHINi KOMIIETeHIINH JOCTH:KEHUS KOMIIEeTEHITNH
YKE-1 Crioco0€eH UCIOJIb30BaTh 3-YKE-1 3HaTh: OCHOBHEIE 3aKOHBI
3HaAHUS €CTECTBEHHOHAYUHbIX JUCLIMILIUH, METOAbI
€CTECTBEHHOHAYYHBIX MaTeMaTUYECKOT0 aHAIN3a U MOJEIUPOBAHHUS,
JTUCLUIUINH, TPUMEHSTh TEOPETHYECKOTO U IKCIIEPUMEHTATBHOTO
METOJBI MATEMATHIECKOTO HCCIICTOBAHUS




aHaJIM3a U MOACIIMPOBAHUA,
TECOPETUYCCKOTO U
OKCIICPUMCHTAJILHOT'O
HCCIICIOBAHUA B
IIOCTABJICHHBIX 3agadax

V-VYKE-1 YMeTh: HCIIOJIL30BaTh MaTeEMaTHUECKIE
METO/Ibl B TEXHUYECKUX MTPUIIOKECHUSX,
PacCUUTHIBATH OCHOBHBIE YHCIIOBBIE
XapaKTEPUCTUKU CITy4YalHBIX BEJIMYMH, PEIIATh
OCHOBHBIE 33J1a4l MaTeMaTHYECKON CTaTUCTHKM;
pelaTh TUIIOBBIE pacUeTHBIC 3a/1aun

B-YKE-1 Bnaners: METOJaMU MAaTEMaTHYECKOTO
aHaJiM3a U MOJEIUPOBAHUSI; METOJaMU PELICHUS
3a/lay aHAJIM3a U pacueTa XapaKTEePUCTUK
(UBUYECKUX CHCTEM, OCHOBHBIMH IIPHEMaMH
00pabOTKH IKCIIEPUMEHTATBHBIX TaHHBIX,
METOaMH palbOThI C IPUKJIATHBIMH
MIPOrpaMMHBIMU IPOTYKTaMU

OIIK-1 Crioco0€eH HCIIOJIb30BaTh
0a30BbIE 3HAHUA
€CTECTBCHHOHAYYHBIX
THACIUILINH B
podeccroHaIbHOM
NeSTeIbHOCTH, TPUMCHSTh
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS,
TEOPETUYECKOrO U
IKCIIEPUMEHTAIILHOTO

HCCICOOBaAHUA

3-OIIK-1 3Hath: 6a30BbIe 3aKOHBI
€CTECTBEHHOHAYYHBIX JIUCLUIUIMH; OCHOBHbIE
MaTeMaTUYeCKHe 3aKOHbI; OCHOBHbBIE (PU3UYECKUE
ABJICHUS, IIPOLIECCHI, 3aKOHBI U T'PAHULIBI UX
MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XUMHUYECKHUX 3aKOHOB U SIBIICHUI; METO/IbI
MaTeMaTUYECKOTO MOJICITUPOBAHHUS,
TEOPETUYECKOTr0 U IKCIIEPUMEHTAIBLHOTO
WCCJICIOBAHMUS

V-OIIK-1 YMeTb: BBISBISATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh MpodIieMm,
BO3HHUKAIOIINX B X0JI€ MPOpECCHOHATLHON
JESITEIbHOCTH, IPUBJIEKATH JIJISl KX PELICHUS
COOTBETCTBYIOIINH (PU3UKO-MaTEMaTHUECKHM
amnmapar

B-OIIK-1 Bnaners: MaTeMaTHYECKUM aIlliapaToM
IUTs pa3paboTKX MOJIeNei MPOoLIeCcCOB U SABIICHUH,
pelIeHus: MPaKTUYECKUX 3a7a4
npo¢eCCHOHATILHOMN 1eATEIbHOCTH; HaBbIKAMU
HCIIOJIb30BaHUsI OCHOBHBIX 00LIEPU3NYECKUX
3aKOHOB Y NIPUHIUIIOB

4. BOCHUTATEJBbHBIN MOTEHIMUAJ JUCIUIIIUHBI

TPYAOBOE BOCIIMTAHHME

TyOOKOTO TOHUMAHUS
COLIMAJIbHOU pOJIH
npodeccuu, MO3UTUBHON
Y aKTUBHOM YCTaHOBKH

Hanpasuenusi/nenn 3amayy BOCIUTAHUSA BocnuraTtebHbIil MOTEHIHA
BOCNIUTAHUA (xop) JUCIHHUIIJINH
HNHuTennexktyajibHoe - opmupoBanue Hcnonp30oBanre BOCIUTATESIBHOTO
BOCIIUTAHHE KYJIbTYpbl YMCTBEHHOTO | MOTECHIMAJIA JUCITUTIIINH
Tpyna (B11) T'YMAaHUTapHOI0, €CTECTBEHHOHAYYHOTIO,
o01enpogecCHOHAIIBHOTO U
pohecCHOHATEHOTO MOAYJIS JIIs
(hopMupoOBaHUS KyJIbTYPhl YMCTBEHHOTO
TpyJla OCPEICTBOM BOBJICUEHUS
CTYJICHTOB B y4eOHBIE
HCCIeA0BaTeNIbCKUE 3a/IaHUs], KyPCOBBIE
paboThI U Ap.
IIpodeccnonanbHoe n - (opmupoBanue 1. Ucnonp30BaHNE BOCIUTATEILHOTO

IIOTCHIIUaJ1a AUCIUIIJIINH
€CTECTBEHHOHAYYHOTO U
o0menpo¢ecCHOHATBHOTO MOTYJIS JIST:
- opmMupoBaHUS TO3UTUBHOTO




Ha IICHHOCTH M30paHHOUW | OTHOILIEHUS K MPOodeCcCHr HHKEHEPa

CIIEeNUATILHOCTH, (KOHCTpYKTOpa, TEXHOJIOTA), TOHUMaHHS
OTBETCTBEHHOTO ee COLMaIbHOIN 3HAYMMOCTH U POJIU B
OTHOUICHHUS K oOuiecTBe, CTpeMJICHUS CIIE0BATh
npodeccuOHaTBLHON HOpMaM MpodeCCUOHATTLHON 3TUKU
JESTEIbHOCTH, TPYAY MOCPEICTBOM KOHTEKCTHOT'O 00y4eHHs,
(B14) pelIeHus IPaKTUKO-OPUEHTUPOBAHHBIX

CUTYallMOHHBIX 3a/1a4;
- (hopMupoBaHUS YCTONUMBOTO HHTEpECa
K IpoeccnoHaNbHOM e TeIbHOCTH,
CIOCOOHOCTH KPUTHYECKH,
CaMOCTOSITENIbHO MBICIIUTh, TOHUMATh
3HaYMMOCTb MTPOPECCUN TTOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH
MIPOEKTOB, BHITOJIHEHHSI TPOEKTOB C
MOCJICTYIONIEH TyOTUIHOM
IIPE3EHTALMEN pe3yIbTaTOB, B TOM YUCIIE
000CHOBaHHEM UX COIMAIBLHON U
MPAKTUYECKOM 3HAYUMOCTH;

- (opmMHupoBaHUS HABBIKOB KOMaHIHOU
paboThL, B TOM YHCIIE peau3aluu
pa3IMYHBIX TPOEKTHBIX posiel (Jiuaep,
UCTIOJIHUTEIb, AHAJTUTHUK U TIP.)
MOCPEACTBOM BBIMIOJTHEHHSI COBMECTHBIX
IPOEKTOB.

2. Ucnonp30BaHuE BOCIUTATEIBHOTO
MOTEHIIMaIa TUCIUTUINHEI
«DKOHOMHYECKHE U TIPABOBBIE OCHOBBI
MEJIMIIMHCKON AESITETbHOCTIY,
«DKOHOMHYECKHE U TIPABOBBIE OCHOBBI
npodecCuoHaIbHOM e TETbHOCTHY,
«YnpaBieHue, OpraHu3aus u
IUTaHUPOBaHKUE TIPOU3BOJCTBA» U JP.
JUISL:

- (hopMupOBaHUS HABBIKOB CUCTEMHOTO
BUJICHUS POJIA ¥ 3HAYUMOCTH
BBIOpaHHOW Ipodeccuu B COIMATIBHO-
HKOHOMHYECKUX OTHOIIECHUSIX Yepes3
KOHTEKCTHOE 00ydeHue

5. OFBbEM JUCHUIIVIMHBI B 3BAYETHBIX EJIMHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIAEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIIUXCA C TMPENOJABATEJEM (IIO BHUJAM 3AHATHI) U HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

KoandecTBo 4acoB Ha BH]

Bup padorsl .
padoThI IO ceMecTpaM:

KonrakTHan paﬁoTa oﬁyqamumxca C nmpemnmoaaBaTejiemM

AYIUTOPHBIE 3aHATHS (6ce20) 128
B ToM gnce:

JIeKyuu 32

NpaKkmuyecKue 3aHamusl 64

(u3 Hux 6 popme npaxmuueckoil nOO2oMOGKL)




(u3 Hux 6 popme npaxmuyeckoil NOO2oMOBK)

1abopamopHvle 3aHAMus. 32

HpOMe)KyTO'-lHaﬂ aTTrecranus

B Tom uucie:

IK3AMEH 36

CamocTosiTesibHasi padoTa 00y4YarommXxcst

CamocTosiTejibHasi paboTa 00y4arIuxcs (6cezo) 52

Bcero (uachi):

216

Bcero (3aueTHble eIHHUIIBI):

6

6. COAEP)KAHUE JUCIUIIJINHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKA3AHHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB
N BUJ1OB YYEBHbBIX 3AHATHUU

6.1. Pazoenvl Oucuuniunst u mpyooemKoCms o 6UOAM YUEOHBIX 3aHAMUIL (6 AKAdeMUUECKUX UaAcaX)

Henens| Ne HaumeHnoBaHue pa3aesia /TeMbl 1M CHHIIJIMHBI Buabl yuedHoii padoThl
n/n

Jlek | IIp |JIad ]:;; COP

1-16 |1. |MoJuexyasipuas Gpu3MKA ¥ TEPMOAHMHAMHKA 32 | 64| 32| - |52
1,2 |1.1.|OcHOBHBIEC HOHSATHUS U 3aKOHBI MOJIEKYJISIpHON (DU3UKU 4 120 | 4 - 7
3,4,5 |1.2.|{Tlepsoe Hauan0 TEPMOJMHAMUKU 4 |1 22| 4 - 7
6-8 |1.3.|CratucTuyeckue pacnpeneeHus 4 | - | 4| - | 7
9-11 |1.4.|SIBnenus nepeHoca 4 1 - 141 - 17
12,13 |1.5.|Bropoe Hauano TepMOIMHAMUKA 4 |22 | 4 - 8
14 |1.6.|PeasbHbie Ta3bl 6 - 6 - 8
15,16 |1.7.’)Kunkoe u KpUCTaIIMYECKOE COCTOSHUE BEMIECTBA 6 | - 16| -138
Hroro 3a 2 cemecTp 32 |64 | 32| - |52

Bcero: 32 |64 32| - |52

Ipum.: Jlex — nexyuu, IIp — npakxmuueckue 3anamus / cemunapul, Jlab — nabopamopuvie 3aHamus,
Bueayo — eneayoumopnas xkonmaxmuas paboma, CPO — camocmosamenvnas paboma ob6yuarouuxcs,
111 — npakxmuueckas no02omoska.

6.2. Codeporcanue oucyuniunsl, CmpyKmypupoeantoe no pazoenam (memam)

Jlexyuonmuwiii Kypc

Henenn HaumeHoBaHue
Ne |(pa3nena /Tembl Copaepxanue
AU CHHUILIHHBI
1-16 [1. |MoaekyasipHasi ¢pu3MKa U TEPMOTNHAMHUKA
1,2 |1.1.|OcHoBHBIE oHATHS 1 |MOIETb NICANBHOTO rasa. JJMHaMUYeCKUi ¥ CTATHCTUYCCKUH
3aKOHEI MeTo 1bl. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KUHETHYECKON
MOJICKYIISIPHOI TEOPHH MJICATIBHBIX Ta30B JJIs JaBICHUA. Y PaBHEHHE
u3HKH Knanelipona-Menneneea. @U3MYECKU CMBICT YHUBEPCAILHOU
ra30BOM IIOCTOSIHHOM.
3,4,5 |1.2.|IlepBoe Hauano MonekynspHO-KHHETHYECKOE TOJIKOBAHUE a0COIIOTHOM
TepPMOAMHAMUKH TemrepaTypbl. TemneparypHble NIKaJbl: SMIMPUYECKAs,
a0comrOTHAs, TEPMOAMHAMHUYECKAs, MEKYHAPOIHAS,




HpaKTHUYECKasl.
6-8 |1.3.|Crarucriueckue Yucno crenenei cB000Ibl. 3aKOH paBHOPACIPEACIICHUS
pacIpeesIeH s SHEPrUHU 0 CTEHEHsIM cBOOO B! MoleKy 1. CpeqHsis
KUHETUYECKasi SHEPIUsl IOCTYNATEIbHOIO ABHKECHUS MOJIEKYJL.
9-11 |1.4.|SIBnenus meperoca |PABHOBECHOE M HEPABHOBECHOE COCTOSIHMS ra3a. PaBHoBeCHBIC
U HEPaBHOBECHBIE
12,13 |1.5.|Bropoe Hauano npouecchl. BHyTpeHHss sHeprus uaeansHoro rasa. Padora rasa
TepMOIMHAMUKA npu pacummpenuu. I'paduueckoe npencrapiaenue padoThl.
KonugectBo Tennotsl. IlepBoe Hauano TepMoIMHAMUKI.
TemnoeMkocTs. Y aenbHas U MOJISAPHAs TEIUIOEMKOCTH.
TemnnoeMKoCTh P MOCTOSHHOM JIaBJICHUH U OCTOSHHOM
obbeme. Knnaccuueckas MoeKyIIpHO-KHHETHYECKAs TEOPUs
TEIJIOEMKOCTH U/ICAIbHBIX I'a30B U €€ OTPaHUYEHHOCTb.
14  |1.6.|Peansubie rase Annabaruueckuii npouecc. [Tonmutponuyeckuii npouecc.
[TokazaTenp MOIUTPONBI I H30XOPUYECKOTO,
HU30TEPMHUYECKOTO, H300apUUIECKOT0 mporeccoB. Pabora,
coBeplIaeMasi ra3oM IIPU Pa3IHyYHbIX IpoLeccax.
15,16 |1.7.|>Kuaxoe u Cnyuaiiablie coObITHsA. BepostHOCTE. Cll05KE€HNE M YMHOKECHHUE
KPUCTAJUINYECKOE BEPOATHOCTEH.
COCTOSIHME BELIECTBA

Hpaxmuuecxue/ceMuHapCKue SAHAMUA

TEpMOANHAMHKA

Henean HaunmenoBanue
Ne |paspena /Tembl Copepxanue

AUCHMILTUHBI

1-16 [1. |MoaekyasipHasi pu3MKa U TEPMOTUHAMHUKA

1-5 |1.1.|0cuoBusie monstus 1| MOAEIb HACaNIbHOrO rasa. JJuHaMu4ecKuil 1 CTaTUCTUYECKUI

3aKOHEL MeTo 1bl. OCHOBHOE YPaBHEHHE MOJICKYJISIPHO-KHHETHUECKOM
MOJIEKYJISPHOI TEOPHUH UJeaTIbHbBIX I'a30B JJIS 1aBJICHUA. Y paBHEHUE
dusnKn Knaneiipona-Menneneesa.

6-10 |1.2.|TIepBoe Hauamo Yucio creneneii cBo00Ibl. 3aKOH PaBHOPACIIPEIEIICHUS
TePMOMHAMUKH SHEPrHU O CTENEHsAM cBOOObI MoseKy1. CpeaHsis

KMHETUYECKasi SHEPTUsl MOCTYNATEIbHOTO ABHKECHUS MOJICKYJL.
11-15 |1.5.|Bropoe nauano PaBHOBECHOE 1 HEPaBHOBECHOE COCTOSIHMSI r'a3a. PaBHOBECHBIE 1

HEPaBHOBECHBIE MPOLECCHl. BHYTpEHHSS SHEPTUs HI€aTbHOTO
raza. Pabota rasa npu pacumpenuu. I'paguueckoe
npecraBieHue padbotsl. KonmnyectBo TemnoTsl. [lepBoe Havano
TepMOAUHAMUKU. TennoeMKocTs. Y IenbHast U MOJIIpHast
TEIIOEMKOCTH. TemI0eMKOCTh IMpyu MMOCTOSAHHOM OAaBJICHHUU U
NOCTOSIHHOM o0beme. Kiaccuueckast MOJIeKyIsipHO-
KHHECTHUYECKad TCOPUA TCIINIOEMKOCTU UACAIBHBIX I'a30B U €€
OrPaHUYEHHOCTb.

Jlabopamopnule 3ansamus

Hepneasi|Ne |HaumeHoBaHue pasjesa /Tembl iucuuniunbl | Coaep:xanue
1-16 [1. |MoaekyasipHasi pU3MKa H TEPMOTUHAMHUKA
1,2 |1.1.|OcHoBHBIC IOHATHS W 3aKOHBI MOJICKYJISIPHOMN
¢buzukn
3,4,5 |1.2.|TlepBoe Hayasi0 TEPMOTMHAMUKH
6-8 |1.3.|CrarucTiyeckue pacrpeneneHus
9-11 |1.4.|Bnenus nepeHoca




12,13 [1.5.|Bropoe Havyasio TepMOIMHAMHUKHN

14 |1.6.|Peanbusble ras3sl

15,16 [1.7.[2Kuakoe 1 KpUCTAIUTNYECKOE COCTOSIHHE
BEIECTBA

7. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJISA
CAMOCTOSTEJBHOMN PABOTHI OBYYAIOIIUXCS IO JUCIUILIUHE

1. JlaGoparopHslil MPaKTHKYM 10 Kypcy «O0rmmas duszuka», paaen «MoiekyispHas Gusukay / moa
penakuueit Mapkuna A.I1. u MacrepoBa B.C. — O6uunck: MATO, 1998.

2. Typouu A.®. MeToauveckue yKa3aHusl K BBITOJHEHUIO Ja00paTOpHBIX paboT mo Kypcy «Oomas
busuka». — O6uuHCK: TATD, 1999.

8. ®OHJ OLEHOYHBIX CPEACTB JUId INPOBEJAEHMS TEKYIIEA WU
IMPOMEKYTOYHOM ATTECTALIAN OBYYAIOIIMXCS MO JACHUATLIAHE

8.1. Csa3b medxncoy ghopmupyemvimu KoMnemeHYUAMU U PYoOPMAMU KOHMPOJISL UX 0CBOCHUS

Ne | KonTposaupyembie NuaukaTop 10CTHXKEHUS HauMeHnoBanmue oeHOYHOI 0
n/n | pasaeabl (TeMbl) KOMIIETEHIIUH CpeAcTBa TeKyLel u
JUCIHUILINHDI NMPOMEKYTOYHOM aTTeCTAllun
Tekymas arrecTanusi, 2 ceMecTp
1. Pazgen 1 3-0OI1K-1, Y-OIIK-1, B-OIIK-1 KomnnokBuym

3-YKE-1, Y-VKE-1, B-YKE-1 KonTponbras pabora
IIpomexxyTouHas aTTecTanus, 2 ceMecTp
DK3aMeH 3-OI1K-1, Y-OIIK-1, B-OIIK-1 | Dx3aMeHaIlMOHHBIN OUJICT
3-VKE-1, V-YKE-1, B-VKE-1

8.2. Tunoevie KOHmMpOJ/ibHblEe 3a0aHUA UIU UHbLE mamepuaiisl, Heob0xo0umbvle 013 OUECHKU 3HaHu12,
ymenm"t U HABBIKOB, XAPAKmMEPU3YIOULUX I AN bl 4)opmup03anuﬂ Komnememmﬁ

@OH/ OLIEHOYHBIX CPEJCTB MO AMCLUUIUIMHE OOECHeyrMBaeT MPOBEPKY OCBOEHHUS IJIAHUPYEMBIX
pe3ysibTaToB 00y4YeHHs! (KOMIIETEHIMM M MX MHAMKATOPOB) MOCPEACTBOM MEPONPUATUN TEKyLleH U
IIPOMEKYTOUHOM aTTECTAlUU 110 JUCLUILINHE.

OIIGHOLIHI)IG cpeacTBa MpUBCACHELI B HpI/IJ'IO)KeHI/II/I ((q)OHI[ OLICHOYHBIX CPCACTB».

8.3. Memoouueckue mamepuanvt, onpeoensrouiue Npoueoypvl OUCHUBAHUA 3HAHUIL, YMeHUIL,
Hagvlkoé u (unu) onvima OeAMeENbHOCMU, XAPAKMEPUIYIOUWUX Imanvl GHopmMuposanus
KomnemeHnyuil

Hrorosas arrecTanys o AUCHUIIIMHE ABIISIETCS] MHTETPAIBHBIM MIOKA3aTeNIEM Ka4eCTBA TEOPETUUECKUX
U MPAKTUYECKUX 3HAHUI M HaBBIKOB OOYYAIOMIMXCS MO JUCLMIUIMHE M CKIIAABIBACTCS M3 OLIEHOK,
MIOJIYYEHHBIX B XOJ1€ TEKYILIEH U IPOMEXYTOYHOM aTTeCTALMH.

Texy1ias aTTecTanys B CEMECTpe MPOBOJUTCS C LIENIbI0 00ecreueH s CBOeBPEMEHHOM 00paTHO CBA3H,
JUTSL KOPPEKIMH 00y4eHHUsI, aKTUBHU3AIH CaMOCTOSATEIbHON pabOThl 00yUYarOIINXCS.

HpOMC)KYTO‘-IHaSI arTeCTalud HnpcIHasHa4YCHa JJId 00BEKTHBHOIO MOATBCPXKACHUSA MW OLCHUBAHUA
JOCTUTHYTBIX PE3YJIbTAaTOB O6y‘IeHI/I$I IIOCJIC 3aBCPIICHUSA U3YYCHUA JUCHUIIIINHBI.

Teky1ias aTTecTalust OCyIUIECTBISETCS Ba pa3a B CEMECTP:
e kontponpHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B 2JIEKTPOHHYIO BEIOMOCTh HE TMO3JHEEe §
Helenu ydeOHoro cemectpa. BkiouaeT B ce0si OLEHKY MEPONPUSTUN TEKYLIEro KOHTPOJIS
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ayIUTOPHOM M CaMOCTOATENbHOM paboThl oOywaromerocs 1O paszzaenam/TemMaMm ydeOHOU
JTUCIUTIIMHEI ¢ 1 o 8 Hepenmo ydeOHOro cemMecTpa.

e xoHTpodbHas Touka Ne 2 (KT Ne 2) — BeICTaBisieTCs B AJIEKTPOHHYIO BEJOMOCTh HE TMo3aHee 16
Henlenu ydeOHOro cemectpa. Bkitouaer B ce0si OLIGHKY MEpONPHATHHA TEKYLIETO KOHTPOJIS
ayIUTOPHOM M CaMOCTOSITENIbHOM paloThl oOydaromierocs 1o pas3jeliaM/TeMaM Yy4eOHOM
JUCHHUILTUHEI ¢ 9 o 16 Henemo yueOHOro cemectpa.

Pe3ynbrathl Tekymel U mpoMEXYTOYHOM aTTecTalluu MOABOJATCS IO LIKaie 0auIbHO-PEeUTUHTOBON
CHUCTEMBI.

JTan peiiTHHIOBOI cHCTEeMBI / Henens bana
OueHo4HOeE CpeacTBO MuamMyM™ Maxcumym

Tekymasi aTTecTanus 1-16 36 60
KontpoabHast Touka Ne 1 7-8 18 30
Konnoxkeuym 7 18 30
KontposbHas Touka Ne 2 15-16 18 30
Koumponvnas paboma 15 18 30
IIpomexyTouyHas aTTecTanus - 24 40
OK3aMeH -

DK3ameHayuonnslil ourem - 24 40
HNUTOI'O no gucuuiinHe 60 100

* MuHMMalbHOE KOJIMYECTBO OAJIJIOB 33 OLIEHOYHOE CPEJICTBO — 3TO KOJIMYECTBO OAyUIOB, HAOpaHHOE
o0y4aroImuMcsi, NpU KOTOPOM OLEHOYHOE CPEJICTBO 3AaCUMTHIBACTCSA, B IIPOTHBHOM Cllydae
o0yyaroImuics 10JKEeH JIMKBUIUPOBATh MOSBUBLIYIOCS aKaJIeMHUUECKYIO 3aJI0JDKEHHOCTh 110 TEKyILeH
WM IPOMEXYTOYHOH arTecTaui. MUHHUMaIbHOE KOJIMYECTBO OAJIJIOB 3a TEKYILYIO aTTECTALINIO, B T.4.
OTJIEJIbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEXKYTOUHYIO aTrTecTauuio cocrasiser 60% ot
COOTBETCTBYIOILIUX MaKCUMAaJIbHbIX OaJlJIOB.

CTyneHT cunuTaeTcsl aTTeCTOBAHHBIM I10 pa3Jiely, 3a4eTy Uil SK3aMeHy, eclii OH Habpan He meHee 60%
OT MaKCUMAaJILHOTO 0aiia, IpeayCMOTPEHHOTO pabouei mporpaMmmoil.

CtyneHT MOXeT OBbITh aTTECTOBAH IO AWCIMIUIMHE, €CU OH aTTeCTOBAaH MO KaXJAOMy pas3ieny,
3a4eTy/7PK3aMEHYy M €r0 CyMMapHbIN 0ajut cocTaBisieT He MeHee 60.

Onpeoenenue 60nycoe u wumpaghoe

EOHYCBII MOOIIPHUTECIIbHBIC OaJuIbl CTYACHT MOXKCT IMOJIYYHUTH K CBOEMY peﬁTHHFy B KOHIIC CEMCECTpa 3a
MPUCYTCTBUE HA JEKIHUAX, MPAKTHUECKUX U JTA0OPATOPHBIX 3aHATUAX U AKTUBHYIO U PETYJISPHYIO
paboTy Ha 3aHATHSX.

bonyc (mpemuanbHble Oasyibl) HE MOXET MPEBBIIATH 5 0amIoB, BMECTe ¢ OaulaMu 3a TEKYIIYIO
aTTecTaiuio — He 6omee 60 O6aIoB 3a cemecTp.

8.4. Illkana ouenku 00pazo6amebHbIX OOCMUICEHUT

WToroBas arrecraiys no JUCHUILIMHE oleHuBaeTcs o 100-0aiipHON 1IKane U MpeiCTaBIsIeT CyMMY
0asoB, 3apabOTaHHBIX CTYJEHTOM MPHU BBHIOJIHEHUH 33/IaHUN B paMKax TEKyIlIed M MPOMEXYTOUHON
aTTecTanuu

Cymma Ouyenka no Ouenka | Tpebosanus K ypoeHio oceoenus yueonou
oannos 4-x bannvHoll WKane ECTS oucCyununbl

OrneHKa «OTJIIMYHO» BBICTABIIAETCS CTYAECHTY,
€CIIH OH ITYOOKO U IPOYHO YCBOMII
IIPOrpaMMHBIN MaTepHUaJl, UCUEPIIBIBAOIIIE,
IIOCJIEI0OBATEIbHO, YETKO U JIOTUYECKH

90-100 5- «omauunoy/ «3aumeno» A




CTPOMHO €r0 U3JIaraeT, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C MPAKTUKON, UCTIOIB3YET
B OTBETE MaTepuasl MOHOTpaduueckon
JUTEPaTyphl

85-89 B O1eHKa «XOpOIIO» BBICTABIISIETCS CTYACHTY,
€cJIM OH TBEPJIO 3HACT MaTepHall, IPaMOTHO H

4 - «xopouioy/ o ¢ L[IGCTBpII[/BJIaFaeT ero pHe I[Z)Hp cKast

«3a4meHo» Y Y - Y

75-84 C CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE HA

BOIIPOC

70-74

65-69 D OneHka «y10BIETBOPUTEIIBHO» BBICTABIISETCA
CTYIEHTY, €CJIA OH UMEET 3HAHUS TOJIBKO
OCHOBHOI'O MaTrepuaiia, HO He YCBOMII €r0
JieTallel, 10IyCKaeT HETOYHOCTH,
HEI0CTaTOYHO NPaBUIIbHBIE (HOPMYITUPOBKH,
HapyILIEHUs JIOTHYECKOU
IIOCJIEAOBATENBHOCTH B U3JI0KCHUH
IIPOrpaMMHOI0 MaTepuata

3-
«Y00871eMBOPUMENLHO Y/
60-64 «3aumeHnoy E

OneHka «Hey10BIETBOPUTEIBHO
BBICTABJISIETCA CTY/ICHTY, KOTOPHIM HE 3HAET
3HAYUTENIHOM YacTH MPOTrPaMMHOTO

2- MaTepuaia, JOIyCKaeT CYIECTBEHHbIE

0-59 «HEY0081emE8oPUMENbHOY/ F ommOku. Kak mpaBuiio, oneHka

«He 3a4UmeHOo» «HEYJOBJIETBOPUTEIBLHO» CTABUTCS
CTyJIEHTaM, KOTOPbI€ HE MOT'YT ITPOJIOJKUTH
oOydeHue 6e3 TONOTHUTENbHBIX 3aHATUHN TT0
COOTBETCTBYIOLIEH TUCIUTIIINHE

9. IEPEYEHb QCHOBHOﬁ U JOMNOJHUTEJIBHOM YYEBHOMN JIUTEPATYPBI,
HEOBXOJINMOMU J1JIs1 OCBOEHU A JUCHUIIJIMHBI

@) OCHO6HAA yuedHaa Tumepamypa:

1. CasenbeB U.B. Kypc obuieit pusuku. B 3-x T1. T.1. Mexanuka. MonexynspHas ¢puzuka. — M.:
Jlanb, 2009-2011. (13 ak3., OBC Jlaus, http://e.lanbook.com/).
2. CapenveB M.B. Kypc oOmeit ¢usuxu. B 5-u 11. Tom 3. MonekynspHas ¢uszuka u

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

3. Uponos N.E. 3agaun no oOmieit pusuke. — M.: "Jlaboparopusi 3nanmit" (panee "BMHOM.
JIabopatopus 3uanuii"), 2010-2014. (69 sk3. , OBC Jlaus, http://e.lanbook.com/).

4. Hponos U.E. ®usuka makpocucteM. OcHOBHBIE 3aK0HBI. — M.: "Jlaboparopus 3HaHuit" (panee
"BUUHOM. Jlaboparopus 3Hanwmii"), 2012. (1, OBC Jlans, http://e.lanbook.com/).

0) oononnumenvHasn yueonas numepamypa:

1. CusyxuH /J[.B. O6mwuii kypc ¢puzuxu. Tom 2. Tepmoaunamuka v MosekyiIsipHas usuka. — M.:
duzmatiut, 2006. (OBC Jlans, http://e.lanbook.com/).
2. CagenneB U.B. Kypc ob6me#t puszuku. Kaura 2. — M.: ACT, 2002 (200 5k3.).

10. MEPEYEHb PECYPCOB HWH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIMUMBIX JIJA
OCBOEHMUSA JTNCIUITIVINHBI

1. DraexTpoHHO-OHOIMOTEUHAs cucTema ID00KS.ru [Dnextponnsiit pecype] — URL: http://ibooks.ru/.


http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://ibooks.ru/

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

3. OopazoBarenbHas miarpopma «Opaiit» [Dnextponnsiii pecypc] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

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

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

6. IlenTp mHDOpPMAIIMOHHO-OMOIHOTEYHOTO OOecTeueHHsT ydeOHO-HaydyHOU nesteabHocTH HUAY
MU®DU [Dnexrponnsiii pecype] — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOJIWYECKHUE VKA3AHHUS JUIS OBYYAIOIIMXCA MO OCBOEHHIO
TACHATLITAHBI

Bun yaeOHbBIX Opranuzanus 1esiTeIbHOCTH CTYAEHTa
3aHATUU
Jlekusa Hanucanne KkoHCneKkTa JEKIUMH: KpaTKO, CXEMaTU4YHO, I[0CIEI0BATEIbHO

(UKCHpPOBATh OCHOBHBIC ITOJIOXKEHHS, BBIBOJIBI, (OPMYIUPOBKH, OOOOIICHUS;
[oMeYaTh Ba)KHbIE MBICIIM, BBIACIATH KIIOUEBBIE Cl0Ba, TepMHUHBL. [IpoBepka
TEPMHUHOB, MOHATHUN C MOMOLIBIO AHUMUKIONEAUM, CIOBAapEd, CIIPABOYHUKOB C
BBINIMCBHIBAHUEM TOJKOBaHMI B TeTpags. OO003HAUUTH BOMPOCHI, TEPMHHBI,
MarepHal, KOTOPbI BbI3BIBAET TPYAHOCTH, IOMETUTH U MTONBITATHCSI HAUTH OTBET
B pekoMeHayeMoii ureparype. Eciu camocTosiTensHO He yaaeTcsi pa3o0parbes
B Marepuaie, HeoOX0IuMo chopMyIMpOBaTH BONPOC U 33/1aTh MPETIOIaBATEIIO
Ha KOHCYJIbTAIIMH, HA IPAKTUYECKOM 3aHSATHUH.

[IpakTuueckue [TpopaboTka pabodyeii mporpamMMmel, yaessisi 0co00€ BHUMAHUE IIeIISIM | 3a/1a4aM,
3aHATUS CTPYKTYypE M COJEP)KaHUIO0 AUCUUIUIMHBL. KOHCHMEKTHpOBaHHME HCTOYHHUKOB.
PaboTa ¢ KOHCTIEKTOM JIEKIHii, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM,
MIPOCMOTP peKOMEHAyeMoi muTeparypbl. Pemienue pacueTHo-rpaduuecKux
3aJJaHUi, pEIICHUE 3a7a4 [0 AITOPUTMY H JIp.

KOHTpOJ’IBHaH 3HaKOMCTBO C OCHOBHOH H ﬂOHOHHHTeHBHOﬁ HHTepaTypOﬁ, BKJIO4Yas
pa60Ta CIIPAaBOYHBIC H3JaHUAA, 3apy6e>1<HHe HCTOYHHMKH, KOHCIICKT OCHOBHBIX
HOHO)KGHHﬁ, TCPMHHOB, CBCI[eHI/II‘/’I, Tpe6y101unxc;1 I 3allOMUHAHUA H
SIBJISTFOIIMXCSI OCHOBOITIOJIATAIOIINMHU B 3TOH TeMe.

KomnnokBuym PaboTa ¢ KOHCTIEKTOM JIEKIIMiA, TOATOTOBKA OTBETOB K KOHTPOJIHHBIM BOIIPOCAM.
[ToaroToBka k [Ipy moAroToBKEe K HK3aMEHY HEOOXOAMMO OPUEHTHPOBATHCS HA KOHCIEKTHI
HK3aMEHY JIEKUIUH, pEKOMEHAYEMYIO JINTEPATYPY.

12. MEPEYEHb HWH®OPMAIIMOHHBLIX TEXHOJIOTHHA, WCIOJB3YEMbBIX IIPH
OCYHECTBJIEHUMN OBPA3OBATEJIBHOI'O MNPOLECCA 11O JUCIUIIVIMHE,
BKJIIOYASA NEPEYEHDb TPOI'PAMMHOI'O OBECIIEYEHUSA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTHN)

Hcnonp3oBanue HHPOPMAIIMOHHBIX TEXHOJIOTUH MPH OCYIIECTBIEHNH 00pa30BaTEILHOTO Mpolecca 1o
JUCLUIUIMHE OCYILIECTBISETCSI B COOTBETCTBHM C YTBep)KJIeHHbIM llonoxkeHuem 00 DneKTpoHHON
uH(popMalnoHHO-00pa3oBarenbHOM cpene UATO HUAY MUDU.

OnekTpoHHass cucreMa ynpaBieHus oOyudenuem (LMS) wucnomp3yercs A peainzanuu
00pa30BaTeNbHbIX IPOrpaMM MPU OYHOM, AUCTAHIIMOHHOM M CMEIIEHHOM pexume ooydyenus. Cucrema
peanu3yeT Ccleayrollue OCHOBHbIE (DYHKIIHH:

1) Co3naHue u yrpaBiieHUE KIIaCCaMH,

2) Coznanue Kypcos,

3) Opranu3anys 3arucy yJammxcst Ha Kypc,

4) [IpenocraBieHue JOCTyMa K y4eOHBIM MaTepHuajIam JUisl yJaruxcs,
5) [Tybnukarus 3aanuii 1151 Y4EHUKOB,
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6) Orenka 3alaHuii yyaluxcs, IpoBeIeHUE TECTOB U OTCIICKUBAaHUE Mporpecca 00yueHus,
7) Opranu3anys B3auMoJeHCTBUS YHaCTHUKOB 00pa30BaTEIbHOTO MPOLEcca.

Cucrema HHTCTpUPYCTCA C OOMNOJHUTCIBbHBIMU CCPBUCAMU, OGGCHGLH/IBaIOH_[I/IMI/I BO3MOXHOCTb
UCIIOJIb30BaHUs TaKUX (YHKIMH Kak pabouyuii KajeHAapb, BHAEO CBsI3b, MHOIOIOJB30BATEIBCKOEC
peIaKTUPOBaHKUE JIOKYMEHTOB, CO37aHUe (OPM ONMPOCHUKOB, MHTEPAKTHBHAS JOCKA JUIS PUCOBAHHMSI.
ABTOpH3aLUs OJIB30BATEICH B CHCTEME OCYLICCTBISICTCS HOCPEICTBOM KOPIIOPATHBHBIX aKKAYHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHONOUL

[Ipu ocymecTBaeHUH 00pa30BaTEILHOIO Ipoliecca IO JUCIUILUIMHE HCIOJIBb3YIOTCA ClIeAYIolIne
WH(OPMAIIMOHHBIC TEXHOJIOTHU:

— NPOBEACHUE JEKIUU U MPAKTUYECKUX 3aHATUI C UCIIOJIb30BAHUEM CIIANA-TIPE3CHTALM;

— HCIOJb30BAHHE KOMIIBIOTEPHOTO TECTUPOBAHUS;

— OpraHm3aIlys B3auMOJICHCTBUS C O0YUAIOIIMMICS MOCPEICTBOM 3JIeKTpoHHOM moutkl u DMOC.

12.2. Ilepeuenv npozpammnozo odecneuenus

— Penakrop npesenranuii Microsoft PowerPoint;
— bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIIBIOTEpHAA CCTh U riao0abpHas CETh I/IHTCpHeT.

12.3. Ilepeuenv ungopmayuonuvlx cCnpaGoOUHbIX CUCHIEM

JloCTyn K 3JeKTPOHHBIM OHOIMOTEYHBIM pecypcaM M 3JIEeKTpoHHOU OubmmorteuHoi cucreme (DBC)
OCYIIIECTBIISIETCS TOCPEACTBOM CIIeUaIbHBIX pa3ienoB Ha opunuransHoM caiite UATO HUSAY MUDU.
ObecnieyeH A0CTyN K SJIEKTPOHHBIM Karanmoram Oubmuoreku MATD HUAY MUOU, a Takke

ANeKTpoHHBIM oOpa3oBarensHbiM pecypcam (OMOC), chopMUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX

JIOTOBOPOB € TPaBOOOIaaTeNIIMU y4eOHOH M y4eOHO-METOJMYECKOW JHUTEPaTyphl, METOIUIECKUX

nocoouii:

1) Nudopmannonnsie pecypcel Cern Koncymprant Ilmoc, www.consultant.ru (uHbOpMAaIms
HOPMAaTUBHO-TIPAaBOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTH);

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) OnexkTpoHHO-0nOIMoTeyHast cuctema BOOK.ru, www.book.ru;

5) ba3b1 nannbIx «QnekTpoHHO-0nbMMoTeuHas cuctema elibrary» (3BC elibrary);

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

7) basbl nanHbIX «OnekTpoHHas 6ubianoreka Texunyeckoro BY3a» www.studentlibrary.ru;

8) DeKTpOHHO-0MOIMOTEeYHAs cucTema «AlOykc.py/ibooks.ruy,

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

13. OIMUCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM IJs1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUECCA ITO JUCHUIIJIMHE

1. AynuTopHbIi pOHA HHCTUTYTA.
2. VYuebnas madoparopus "MonekymspHas ¢puzuka'.
3. bubnuoreunsiit poHx HHCTUTYTA.

14. UHBIE CBEJEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o00pazoeamenvHLIX MEXHONO2UL, UCROILIYEMBIX HPU  OCYULECEIEHUU

06pa303ameﬂbuozo npouecca no Oucuunﬂune
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Ha nexmusx 1 ceMruHapax MOCTOSTHHO MCTIONB3YIOTCS CIECAYIOIINE HHTEPAKTUBHBIC METO Il O0yUeHUSI:
TUCIYT, TPYIIIOBas AUCKyCCus, 1e0aThl, MO3TOBOM IITYpM, MPoOIeMHAast U MHTEPAKTUBHAS JIEKIIUU.

14.2. @opmul opzanuzayuu camocmoamenvHolu padomel odyuarouuxca (memol, 6blHOCUMbBLE 01
CamMOCmMOAMENbHO20 U3YYEHUA; 6ONPOCHL  OA  CAMOKOHMPONA; MUNOGvle 3A0aHUs 014
camonpogepKu)

1. CasenneB U.B. Kypc o6mieit pusuku. Tom 1. Mexanuka. MoinekymsipHast GU3UKa 1 TEPMOIMHAMUKA.
— M.:, UznarensctBo «Jlauby, 2006. C. 246-261 (I'mapoaunamuka).

2. CagenbeB U.B. Kypc o6meit puszuku. Tom 1. Mexanuka. MosexymsipHas pu3nka u TepMOAHMHAMHUKA.
— M.:, UznarensctBo «Jlauby, 2006. C. 324-332. (Onpenenenue [lepppeHom uncina ABoraapo).

3. CasenneB U.B. Kypc o6mieit pusuku. Tom 1. Mexanuka. MosnexynspHas pusnka u TepMOAMHAMHUKA.
— M.:, UznarensctBo «Jlauby, 2006. C. 324-332. (CTaTUCTUYECKUI BEC).

4. CasenbeB U.B. Kypc o6meit ¢pusuku. Tom 1. Mexanuka. MonekynspHas GU3uKa 1 TePMOIUHAMUKA.
— M.:, U3narenbctBo «Jlamby, 2006. (TepMmomuHamMuueckuwe MOTEHIMAIbl. BHYTpEHHSST DHEPTHS.
CBoOoaHast HEpTUs. DHTAIBIINS).

14.3. Kpamkuit mepmunonozuueckuit ciosapo

AnnadaTuyecKMM Ha3bIBaeTCsl MpoLecC, NPOUCXOASAIIMNA B YCIOBUSA Teriou3ossiuuu  (0e3
TEII000MEHA CO Cpeooit).

Bapomerpuueckasi popmy:a Jlanaca raet 3aBUCUMOCTD JABJICHHUS OT BBICOTHI: P = Po eXp (-ugh/RT),
rIe | — MoJisipHast Macca rasa, h — Beicota, T — Temiieparypa, Po— JaBJICHUE y MOBEpXHOCTH 3emiiy, R =
8,31-10° Jx/kmonsK — yHHBepcambHas Ta30Bas IOCTOSHHAs. TakuMm o00pasoM, JaBIcHHE
9KCHOHEHIMAJIBHO YObIBaeT ¢ BbIcOTON. DopMysia BeIBEJIEHA TP YCIIOBUH MOCTOSHCTBA TEMIIEPATYPbI
U OAHOPOJHOCTU Tmoyst TiaroteHus. lloatomy s peanbHOM aTMoOC@epbl BBINOIHIETCS JIMILb
IpUOJIMKEHHO U IIPU HEOOIbILIOM U3MEHEHHUHU BBICOTHI.

BakyymoMm Ha3bIBaeTCsl COCTOSIHUE Da3peKeHUs, Korja COyJapeHHUs MOJIEKYJd Jpyr C JIpyroM
HEMHOT'OYHCIIEHHBl 10 CPaBHEHUIO C COYAAPEHMSIMHU €O cTeHKamMHu cocyaa. CTeneHb pa3pekeHust
3aBUCHUT OT COOTHOIIEHHUS CPEIHEr0 CBOOOAHOIO Mpodera 1 JIMHEHHBIX pa3MEpPOB COCY/1a.

BakyymHbIe Hacochl NPUMEHSIOTCS IS CO3JaHUs 6aKyymd. Pa3nudyaroT HacocChl NpeABapUTENBHOIO
BaKkyyMa (I CO3/aHus JaBiIeHns nopsaka 107 MM pT. CT.) M HacOCHI BBICOKOTO BaKyyMa (I CO3/1aHus
naBnenus nopsaka 107 MM pT. cT. 1 HIKe).

BeunbIM ABHraTejieM BTOPOro pPoAa Ha3bIBA€TCS YCTPOMCTBO, MPEBpALIAIOIIEE B MOJIE3HYIO padOTy
BCE KOJIUYEeCmB0 menyiomsl, TOIy4eHHOE OT HarpeBaTens (0e3 mepenaud HEKOTOPOrO KOJIUYECTBa
TEIUIOTHI XOJIOAWIBHUKY). YTBEPXKJACHUE O HEBO3MOKHOCTH BEYHOT'O JABUTATENsl BTOPOrO pojia — OJHa
U3 BO3MOXHBIX (POPMYIHPOBOK 68MOP0O20 HAUANA MEPMOOUHAMUKU.

BeunbIM aBHratesieM IepBOro poJa Ha3bIBAETCS YCTPOWCTBO, CO3JAIOIIEE HHEPrUI0 M3 HUYETO.
HeB03MOKHOCTB TaKOTO ABUTATENs BBITEKACT U3 NEPE020 HAYANA MepMOOUHamuKu (3aKoHa COXpaHEHUs
SHEPTUN).

BHyTpeHHHM TpeHHeM Ha3bIBAECTCS BOSHUKHOBEHUE CUIIBI TPEHUS MEXKAY CIOSIMH KUAKOCTH WJIU rasa,
JBUKYLIIUMHCS C Pa3HBIMU CKOpOCTAMHU. [IpHunMHOIl BHYTPEHHETo TpEHHUsl SBISETCS XAOTUYECKOE
TeruioBoe nBwkeHue. CM. Taxkxke fenenus neperoca.

Buyrpenneii sHeprueii (U) Ha3bIBaeTCs OOIIHIA 3a11ac SHEPTHUH CUCHIeMbl 32 BBIUETOM KHHETUYECKON
DHEPrMM CHCTEMBbI KaK LEJOro M IOTEHIHMAIBbHOM SHEPrUM CUCTEMBI KaK IIEJIOT0 BO BHEIIHEM
MOTEHLIMAJIbHOM TMOJe. BHyTpeHHss sHeprus udeanvbHoco 2asa paBHAa CyMMapHOW KHHETHYECKON
SHEPrUU MOJIEKYII.

CymiectByer cBbilie 20 ¢opMyJupoBOK BTOpPOro Hauyaja TepMoauHamMuku. [lepBas
(dopMyIHpOBKa: TEMJIOTa MOXET CaMOIPOU3BOJIBHO NEpPEeAaBaThCs TOJIBKO OT OoJiee HArpeThiX Tell K
MeHee HarpeTbiM. Emie ogHa ¢opmyaupoBka: B 3aMKHYTOH (M30JIMPOBAHHOM) cHCTeME Tpu
HEPaBHOBECHOM /Menioo0MeHe SHMPOonusA CACTEMBI BO3PACTaET, TIOCTUTasi MAKCUMYyMa ITPU TOCTHKEHUU
cucTeMoi paBHOBecus. Bropoe Hauano ykasplBaeT, TakuM o0pa3oM, Ha HarpaBJIeHHE MTPOLIECCOB.
®a3pl (arperaTHble COCTOSIHMSA) BeHIECTBA HAXOIATCA B JUHAMHYECKOM pPaBHOBECHM, €CIIU
KOJIMYECTBO MOJIEKYJ, MEPEXOAAIIUX U3 MepBoi (a3bl BO BTOPYIO B €IMHUILY BPEMEHHU, PAaBHO YHUCIY
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MOJICKYJI, IEPEeXOAIIUX 3a TO K€ BpeMsl U3 BTOpoi (as3bl B mepBylo. PaBHOBecue MOXkeT ObITH Ha
TPaHUIIE <«OKUIKOCTb-TIAp», «TBEPAOE TEIO-KHUIKOCTb» M «TBepaoe Teno-map». JlaBineHue,
COOTBETCTBYIOILIEE PABHOBECHUIO, 3aBUCUT OT TeMriepatypbl. CM. Taxxke Tpoiinas mouka.

Juddy3ueii HazpIBaeTCs MPOLECC BEIPaBHUBAHUS KOHLIEHTPALMM CONPUKACAIOLINXCS CIIOEB )KUKOCTH
WIN Ta3a BCJIEJICTBHE XAaOTHUECKOTO (TEIJIOBOTO) ABIMKEHHUS MosieKyll. Juddys3us npuBoauT K Tomy,
YTO MPUMECH B XKMJKOCTHU WIIM I'a3e paclpoCTPaHSIOTCS OT MecTa uX BBeleHusd. CM. Takxke Aenenus
nepetoca.

3akon boiliisi-MapuoTTa yTBEp)KIaeT, 4yTo JIJIs JAaHHOW MaccChl ra3a, IpU MOCTOSIHHOM TeMIleparype,
IPOM3BEICHUE JIaBIEHUS Ha 00BEM €CTh BEJIMUYMHA ITOCTOsIHHAA: PV = const.

3akon I'eii-JIroccaka yrBepaaeT, 4To JUisl JaHHOW Macchl rasa, Mpu MOCTOSIHHOM JaBJIEHUHU, 00beM
rasa psMo mpornopuronaiexn adbcomotHoi Temmeparype: (Vi/V2) = (T1/T2).

3akon I'yka BeIpakaeT TUHEHHYIO 3aBUCIMOCTb MEX/1y HaNpsHKEHUSIMU M MaJIbIMU AehopManusmMu B
ynpyroi cpene. Anrimiickuii yaenelii P.I'yk oOnapyxwun (1660), 4To mpH pacTsHKEHHH CTEPXKHS
HOK | M miomanplo momepeyHoro cedeHuss S yanuHeHue crepxkHs Al mponopumonansHO
pactsaruBatomeid cuiie F. Eme oxgna dopma 3amucu 3akona ['yka: 6 = Ee, rne 6 = F/S — HopmanbHOe
HalnpsbKeHHE B monepeyHoM ceuenuu, € = Al/l — otHocuTenbHOe yanmunenue crepxkus. Koapduuuent
nponopuroHanbHocTH E Ha3biBaeTca moaynem KOura.

3akon /lafibTOHA IJIACUT: JABJICHUE CMECH XMMHUYECKH HE B3aMMOJECHCTBYIOLIUX Ia30B PaBHO CyMMe
napyuanbHblx 0agieHull OTICIIbHBIX KOMIIOHEHTOB.

3akon J[lronmonra wm IlTm yTBepkKzaeT, YTO aTOMHAas TEIJIOEMKOCTh XHMHMYECKH IPOCTOrO
KPHUCTAJNINYECKOT0 TBEPAOIo TeJla OIMHAKOBA JIJIsl BCEX TaKUX Tell, He 3aBUCHUT OT TeMIIepaTyphl U paBHA
Ca = 3R, tme R = 8,31-10% JIx/xmons 'K — yHuBepcanpHas ra3oBas HOCTOSHHAS. [IpH HH3KHX
TeMIIepaTypax 3aKOH IepecTaeT BBINONHATBCA, a npu I — 0 Ca — 0. OOBSICHUTH yKa3zaHHOE
3aTpyJHEHHUE YJaJl0Ch KBAaHTOBOW Teopuu TemoeMkoctu (DiHmrelH, 1907; Jlebaii, 1914).

3akon Ilapas yrBep:kIaeT, 4To s JaHHOM MaccChl rasa, pHU MOCTOSIHHOM oObeMe, JaBlieHUe rasa
IPSIMO ITPONOPLIMOHATILHO a0COIIOTHOM TeMIeparype:

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

HneanbHoli Ha3pIBaeTCsl TelJI0Basi MalIMHA, padboTatouias 1no yuxkiy Kapno.

HneanbHoli X0/10AMIbHO MALIMHOM HAa3bIBACTCS XOJIOIWIbHAS MallIMHA, paboTarolas o 0OpaTHOMY
yuxny Kapno.

HneanbHBIM ra3oM Ha3bIBaIOT CUCTEMY, CBOMCTBA KOTOPOU ONMUCHIBAIOTCS ypaBHEHUEM KianeiipoHa-
Menneneesa pV = (m/w)RT, rae p — naBnenue, V — o6beM, T — TemmepaTypa, M — mMacca, |L — Macca
onnoro kunomons, R = 8,31-10% [Ix/kmons K — yHuBecanbHas rasosast moctrosnHas. C TOUKH 3peHHs
MOJIEKYJISIPHO-KMHETUUECKOI TEOpUHU HUCaNIbHBIN I'a3 — 3TO Ta3, MOJEKYJIbl KOTOPOTO UMEIOT HYJIEBON
COOCTBEHHBINH 00BEM U HE B3aUMOJICHCTBYIOT Ha pacCcTOAHUU. PeanbHblil ra3 npu ycrioBusx, OJU3KUX K
HOPMAaJIbHBIM, MOXHO MPHOIMKEHHO CUUTATh UJI€AIbHBIM.

M306apuyecknM Ha3bIBACTCS MPOLECC, IPOUCXOSIINI ITPU MMOCTOSHHOM JIaBlieHuH (P = CONst).
Hcnapenue 310 npotuiecc napoobpazosanus, NIPOUCXOASIIUHN NpH JTF0O00H TeMIiepaType ¢ MOBEPXHOCTH
KUJKOCTH.

M30TepMuyecKHM Ha3bIBaCTCS MPOIIECC, POUCXOIAIINE MTPpH OCTOsIHHOW Temmeparype (T = const).
KonBexknuei Ha3pIBacTCsl MPOLECC NMEPEMELINBAHUS CJIOEB KUAKOCTH WM raza, UMEKOIIUX Pa3HYIo
memnepamypy W HaXOJIIUXCSA B Mosie TAroTeHus. [IpuunHON KOHBEKIMM SIBISETCS 3aBUCHUMOCTH
IUIOTHOCTH KMJIKOCTH WJIU Ta3a oT TeMIiepaTypsl. KoHBeKIMs — 0/1MH U3 CTIOCOO0B meniooomena.
KpaeBbIM yriiom HasbiBaeTcst yroin 0 MeXIy KacaTelbHOM K IOBEPXHOCTH >KMJIKOCTH B TOYKE
COIPUKOCHOBEHMSI C TBEPABIM TEJIOM U OBEPXHOCTBIO TBEPAOIO Tena. B ciydae cmaunBaHMs KpaeBoOn
yroJI OCTPBIi, B CIIy4ae HECMaylBaHUS — TYIIOM.

Kpurnyeckas temneparypa — memnepamypa, Bblllie KOTOPOH I'a3 HEBO3MOYKHO CXaTHEM IIPEBPATUTH
B KuAKocTh. [Ipu Temmneparype HUXKe KPUTHUECKON M30TepMa CkaTusi B KoopauHartax (P, V) umeer
TOPU30HTAIBHBIM Yy4aCTOK — JIMHUIO TIABICHUS.

H30x0opuyecKknM Ha3bIBACTCS MPOIIECC, MTPOUCXOISIIHIA TPU MOCTOTHHOM o0BbeMe (V = const).
Kanunaasipsl — Tonkue TpyOku auamerpom 0,01 — 0,1 mm. [Ipu omyckaHuu MX B CMayMBAIOIIYIO
KUJKOCTb YPOBEHb >KUJIKOCTH B KalMJIISIPE OKa3bIBAETCS BBILIE YPOBHS KUAKOCTU B COCYyHE, a MpHU
OIyCKaHWU B HECMAa4yMBAIOUIYI0 JKUJIKOCTb — HIKE. BbIicoTa moabemMa XHJAKOCTH B KalWULIpe
ompenensercs mo Gopmyne XKropena: h = 4c0s0-a/dpg, rme 0 — kpaeBoit yrou, o — xkosgpuyuenm
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NOBEPXHOCMHO20 HamsxceHus, d — MUaMeTp Kamuuisgpa, p — IUIOTHOCTh JKUIKOCTH, § — YCKOPEHUE
CcBOOOIHOTO ITaJICHNUS.

Kumnennem Ha3bIBacTCcs TMpOLECC MapooOpa3oBaHUs, MPOMCXOJAIIMH HE TOJIBKO CO CBOOOJHOM
MOBEPXHOCTHU JKUJIKOCTH, HO U BO BCEM 00beMe, BHYTPb 00pasyroumxcs my3slpbKoB mapa. [ly3pipbku
rapa yBeJIMYMBAIOTCS B pa3Mepax U BCIUIBIBAIOT HA ITIOBEPXHOCTH U JIONAKOTCA, CO3/1aBasi XapPAKTEPHYIO
KapTUHY KuIleHUs. TemmepaTypa KUIIEHHUsS COOTBETCTBYET PABEHCTBY JAaBJICHUS HACBIIIEHHOI'O Iapa
KUJKOCTH BHEIIHEMY JIaBJICHUIO.

KosinuecTBO TeMJIOTHI — 3TO YHEPrus, MOJIydeHHas (UM OTJaHHAs) CUCTEMOM npu mennioodomene. 1o
AHAJIOTUH C BBIPAKECHHEM IS 3JieMeHTapHOoi paboThl A = pdV MOKHO 3amucaTh JUIs JIEMEHTaApHOTO
konuuecTBa TerioThl: 0Q = TdS. Temnepamypa 31ech urpaet pojb TEPMHUYECKON «CHIIbI», & SHMPONUs
— TEPMHUYECKON «KOOPAUHATHD.

Kaxnomy e3aumodeiicmeuro 0TBe4aeT HEKOTOpask (pU3MUECKasi BEIUYMHA, XapaKTePU3YIOIIasi CUCTEMY
Y Ha3bIBaeMasi KOOPJAMHATOM cocTosiHUSA. [[71s1 TepMOMEXaHUYEeCKOi cucTeMbl 3T0 00beM V U aHmponusn
S. Uncno KoopAWHAT COCTOSIHHS ONpEAENsieT YMCIOo cTemneHedl cBoOozbl. Tak, TepMoMexaHudeckas
CUCTEMa UMEET JIBe CTEIIEHU CBOOOIBI.

Ko3¢gpnumeHT N0BEPXHOCTHOI0 HATSIKEHHS 0L OIIPEIEISIETCS KaK OTHOIIEHNUE CUJIbI [IOBEPXHOCTHOIO
HATSDKEHUSI, JCHCTBYIOLIEH Ha KOHTYp, OrpaHMYHMBAIONIMI CBOOOJHYIO MOBEPXHOCTh KUAKOCTHU, K
JUIMHE 3TOr0 KOHTYpA.

Kpucrann — TBepaoe Teno, 4acTUlbl KOTOPOTO PACIOJIONKEHBI YHIOPAIOYEHHO. | TTaBHBIM OTIMYHEM
KPHUCTAIIOB OT aMOP(HBIX TBEPIBIX TEN SBISETCS aHU30TPOIUS (U3UIECKUX CBOHCTB (3aBUCUMOCTH
CBOICTB OT HampasieHus ). CMm. Takxe Kpucmaniuueckas peuemxa.

Kpucrannuyeckas pemerka - n300pakxeHHe MOJI0KEHUS LICHTPOB aTOMOB MJIM MOJIEKYJ B KPUCTAJLIE.
DJleMeHTapHasi sivyeiika — HaUMEHbIIAs YacTh PEIIETKH, OTOOpa)karomias CTPYKTYPY Kpucmaiid.
IloBTOpEHME DIEMEHTAPHOM SYEHWKHU IIyTEM IapajuIeJIbHOIO IEPEHOCAa MOXKHO IOJIYYUTh PELIECTKY B
LEJIOM.

Kpurnyeckoii Ha3piBaeTcsl Temieparypa, BbIllI€ KOTOPOH TIa3 HENb3sl NPEBPAaTUTh B KUAKOCTb
yBeNMUYeHUEM JaBieHusa. Kputuyeckas Temmeparypa y pa3HbIX BEIIECTB MOXKET OBITh JOBOJBHO
BBICOKOU 1 0ueHb HU3KOU. Harpumep, y BoasiHOTO 11apa oHa paBHa 647 K, a y MoJieKyssipHOTo BOAOpOaAa
33 K, ayrenus 5,2 K. Cm. takxe [lap.

MakpococTosiHe —  COCTOSHHE TEPMOJUHAMHUYECKOW  cucmemsl, 3aJaBaeMoe  HabopoM
MaKpPOCKOIUYECKUX TMapaMeTpoB (AaBieHue, 00beM, TEMIIEpaTypa U 1p.), XapaKTePU3YIOIIUX CUCTEMY
B 11e71oM. OJIHO MaKPOCOCTOSIHUE MOXET OBITh PeaIn30BaHO OOJIBIINUM (JJaKe OYEHBb OOJIBIITUM) YUCIIOM
muxpococmosinutl. CM. Takxke Tepmoounamuieckas 6eposimHoCms.

MukpococTosiHue — COCTOSHHE TEPMOJAMHAMUYECKOM CHUCTEMBI, 3aJjaBacMo€ HaOOpOM BEIMYMH,
XapaKTEPU3YIOMINX KXKIYI0 MUKPOUACTHUILY (KOOpAMHATA, UMIYJIbC, SHEPTUS U T. 11.).

MKT — Teopusi TEIIOBBIX SIBJICHUI, OCHOBAHHASI HA MMPEICTABICHNUH O METbYANIIIMX YACTUIIAX BEIIECTBA
—aromax u mosekynax. Coppemennoe HazBanue MKT — cratuctuueckas ¢pusuka. Cm. Takxe OcHosHble
NOJIOACEHUS MOJIEKYNAPHO-KUHEMUYECKOU Meopun.

HacbileHHbIM Ha3bIBaeTCs Nap, HAXOIAUIUICS B OUHAMUYECKOM PABHOBECUlU C KUAKOCTHIO.
HauBeposiTHelileii Ha3pIBaeTcsi CKOPOCTb Ve, COOTBETCTBYIOUIAS MakCUMyMy (yHKUUU
pactipenenenus Makcpenna. Cm. Taxxe Pacnpeodenenue Maxceenna.

HauBeposiTHelilasi CKOPOCTh NPONOPUMOHAJIBHA KOPHIO KBaJpaTHOMY M3 aOCONIOTHOU
TEeMIIepaTyphl.

HepasencrBo Kuay3myca ectb mMaremaTtuyeckas 3alUCh 6MOp020 HAYALA MEPMOOUHAMUKU IS
HEOOpaTHUMBIX MPOIECCOB B HEM3OJIMPOBAHHOM CHUCTEME: €ClIM CHCTEeMa COBEpUIAET yuka (Kpy2oeoi
npoyecc), TO UBMEHEHUE €€ SHmponuy paBHO HyIt0. AnreOpandeckasi cymma MpUBEACHHBIX KOIUYeCma
meniomul, COOOIIEHHBIX MPH 3TOM CHUCTEME, PaBHO HYIIO B 0Opamumom npoyecce 1 MEHbIIIE HYIS B
HeoOpaTuMoM mnpoiiecce. [IprBeieHHOE KOTMYECTBO TEIUIOTHI — 3TO KOJIMYECTBO TEIUIOTHI, TOJIYyYEHHOE
CUCTEMOM OT HarpeBareis (WIM OTAAHHOE XOJOJIWIBHHUKY), OTHECEHHOE K COOTBETCTBYIOILEH
TEeMIIepaType.

HopmanbHbIMH HA3bLIBAIOTCS YCJIOBHS, KOTJ]a CCTeMa (HalpUMep, Ta3) HaXOIUTCS TPU JaBICHUH
=1,013-10° ITa (760 MM pr. cT.) 1 Temmepatype T = 273 K (0°C).

OOpaTuMBIM Ha3BIBAETCS MPOIIECC, KOTOPHIM MOXHO MPOBECTH B MPSIMOM U OOpaTHOM HaIlpaBJICHUU
yepes OJHM U Te K€ MPOMEKYTOUHBIE COCTOSIHUSA 0€3 U3MEHEHUS B OKpYKaroIux Tenax. O0paTuMbiMu
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ABIIIOTCS PABHOBECHBLE NPOYECCHL.

OnbITHBIE Ta30BbI€ 3aKOHBbI — 3TO 3aKkoHbl bounsa-Mapuomma, I'eti-/lroccaka v Lllapas.

OcHoBHble noJoxenus MKT:

- BCE TeJIa COCTOST U3 MEJIbYaNIINX YaCTHUIl, aTOMOB U MOJICKYJI;

- YacTULbI 3TH HAXOJATCS B COCTOSHUM HEIPEPHIBHOIO XAOTHYECKOI'O JIBM)KEHUS, Ha3bIBAEMOIO
TEIIOBBIM;

- MEX/1y 4aCTULIAMU UMEIOTCS CUJIbI IPUTSDKEHUS U OTTAJIKUBAHUS;

- IBUKEHHE KaXKIOM YaCTHUIIbI IOJUMHSETCS 3aKOHAM KJIACCHUECKON MEXaHUKH.

ITap — »T0 ra3 mpu TemnepaTtype HiKe Kputuueckoil. [Tap MokHO MpeBpaTUTh B KUAKOCTH MPOCTHIM
cxatueM. Beskuil map — 370 ras, Ho He Beskuil ras ectb nap. CMm. taxxe Kpumuueckas memnepamypa.
Koopounamet w nomenyuanst Ha3pIBAIOTCS MapaMeTpaMu cocTosiHusa. Hampumep, s
TEPMOMEXaHMYECKON CUCTEMBI ITapaMeTpaMu cocTostHus OynyT: 00beM (V), smmponus (S), naBneHue (-
p) u memnepamypa (T).

IMapuuajbHBIM JaBJIeHHEM I'a3a Ha3bIBACTCs AaBIICHHE, KOTOPOE ObLIO ObI, €CiIH ObI ATOT T'a3 3aHUMAT
00beM, 3aHMMaeMblii cMechio Ta30B. CM. Takxke 3axou /Janomona.

IlepBoe Ha4Ya/10 TEPMOAMHAMHUKH — 3aKOH COXPAaHEHHsI SHEPIUH, 3aIlIUCAaHHBIN B YpE3BBIYANHO 00IIeH
dbopMe, BKITIOYAIOIINI N3MEHEHUE YHEPTHH 3a CUET menioodmena. B crangapTHeix o0o3HaueHusx: AQ
= AU + A — KOJIM4YeCTBO TEIUIOTHI, coobmaemoe cucteme (AQ), uaeT Ha MOBBINICHUE BHYTPECHHEH
sHepruu cuctemsl (AU) u Ha coBepiieHue padboTsl (A). 3aKOH COXpaHEHHUsI MEXaHUYECKOW PHEPTUU —
YACTHBIN CIIy4ail IIepBOro Hayajaa TEPMOJUHAMUKH.

IMoMTponMYecKMM Ha3bIBaeTcsi IMpoIece, OMUChIBacMbIi ypaBHeHwemM pV" = const, roe N —
HEKOTOpOe JCHUCTBHUTEIIbHOE 4YHCIO (TIOKa3aTenb TMONUTponbl). HMzomepmuueckuti (N = 1),
uzobapuueckuti (N = 0) , usoxopuueckuu (N = o) u aouabamuueckuii (N =7y, Yy = Cp/Cv) mpoOIECCHI —
YaCcTHBIE CITy4yau NOJUTPOINYECKOr0 Ipolecca.

Hns moboro e3aumooeticmeus CylmieCTBYeT BEIUYMHA, Ha3biBaeMasi MOTEHUHMAJIOM. Y CIOBHEM
BO3HUKHOBEHHUSI B3aUMOJECHCTBUS SBJISIETCS PA3HOCTb MOTEHLUAIOB cucmemvl u cpeovl. s
MEXaHMYECKOTO B3aUMOJICHCTBHS MOTSHIIMATIOM SIBISICTCS JJaBJICHUE, [V TEIUI000MeHa — TeMIiepaTypa.
JlaBneHue, paccMaTpuBaeMoe Kak TEpMOJUHAMUYECKHUM TOTEHIIMAJ, OepeTcs CO 3HAKOM MUHYC.
I[IpuHUUN pPaBHOMEPHOro pacipenejeHUsl JHEPrUUd IO CHeneHAM c80000bl CHOPMYITUPOBAH
MakcBeioM: eciii cUCTeMa HaxOJUTCS B COCTOSIHUM PABHOBECHS IIPH Temieparype 1, TO 3Heprus
pacripesiesisieTcsi Mo CTENeHs M CBOOO/bI paBHOMEPHO M Ha KaXIYI0 CTENEHb CBOOOJbI MPUXOAUTCS
sueprus (1/2)KT, roe kK = 1,38-1022 JIxx /K — nocrosunas bonprmana.

PaGoToii Ha3biBacTcs MakpoU3NYECKUH CIIOCOO W3MEHEHUS 6HYMpEHHeU JHepeuu CUCmembl,
COIPOBOXKAAIOIINICA MaKpOCKOTMUecKUM ABrxkeHneM. Cp.: Tennooomen. JHEprusi, KOTOPYIO CUCTEMA
nosy4aet (MM OTIaeT) IPHU 3TOM MPOoIiecce, Ha3bIBAeTCs Tak jke paboroii (A).

PaBHoBecHbIe pacnpeneieHuss — GOpMyJibl, TOKa3bIBaIOIINE, KaK paclpeAestoTcs MOJEKYJbl 10
SHEPrusM U ckopocTsiM. CM. Pacnpedenenue bonvymana v Pacnpedenenue Maxceenna.
PaBHOBecHBIM Ha3bIBaeTcsl MpoLECC, IPOTEKAIOUNI OECKOHEYHO MENJIEHHO M MPECTaBIISIOIINN
co0oM 1mocieI0BaTeNbHOCTh PABHOBECHBIX COCTOSIHUI. PaBHOBECHBIH ITpolece MpoTeKaeT MpHU HATMUUU
OECKOHEYHO MaJIoN pPa3HOCTH MOMEHYUANIO08 Cucmemvl U cpeobl. PaBHOBECHbBIE IMPOLIECCHl U3YyYaeT
paszien mepmoouHamuku — mepmocmamuxa. PeanbHbIi IpoLecc MOXKHO CYMTATh PAaBHOBECHBIM, €CITU
OH MPOTEKAET JOCTATOYHO MEJIEHHO.

Pacnpenesienne Boabumana — pasnogecnoe pacnpedenenue MOIEKYN B MOTEHLIUAIBHOM IoJIe: N =
noexp(-AE/KT), rae No — KOHIEHTpAIMs MOJEKYN Tam, Tl TMOTCHIMaIbHAas DHEPrHsl MPUHUMACTCS
paBHOI HYJIO; N — KOHIEHTpPAIM TaM, IJie MoTeHInalbHas dHeprus paBHa AE; T — remneparypa; k =
1,38:10"23 JIx/K — mocrostanas bombrmana. [Ipu T — o0 N =Np, T. €. KOHIEHTPALKH PHIPABHUBAIOTCS
C TIOBBIIIEHUEM TEMIIEPATYPHI.

Pacnpenesienne MakcBe/u1a — pasrHosechoe pacnpedeiierue Moiekyi o ckopoctsam: f(u) = (An/nAu)
= (4Nm)u?e™? | rae An — gmcio MOJIEKYII, CKOPOCTH KOTOPBIX JIe)KaT B MHTEpBase OT U 70 (U + Au); n —
o0I1ee YHUCII0 MOJIEKYIT; U = V/V; — OTHOCUTEIBHAS CKOPOCTb, T. €. OTHOIIIEHHE CKOPOCTH MOJICKYJIBI V K
HauBepOsTHEHIeH ckopocTH V. OTHomeHHMe AN/N MOXXHO HMHTEPIPETHPOBATh KaK arpUOPHYIO
BEPOSITHOCTH TOTO, YTO Y HAYTAJ] B3SITOM MOJIEKYJIbI CKOPOCTh OKaXKETCsl B MUHTEpBajie oT U Jjio (U + Au).
CBo0oaHBIH Mpoder ecTh PacCTOSIHUE, KOTOPOE MPOXOANUT MOJIEKYJIA MEXAY ABYMsI coylapeHusmMu. B
MOJEKYIAPHO-KUHEeMUYecKol meopuu BBOAUTCS MOHATHE CPEHET0 CBOOOIHOTO Mpobera.
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TepMoguHaMuueckasi cMcTeMa — 3TO 4YacTh BceneHHOM, BblaeneHHas ajis uccienoBanus. Cpenoit
MOXXET OBITh W Ta3 B COCYJE M CKOIUIeHHe ranaktuk. Cpema — Bce ocrajabHOE (TO, YTO HE BOILIO B

CUCTEMY).

CreneHu cBOOOIbI — HE3aBHUCHMBIC KOOPIAHMHATHI, ONMPEICIISIONINE MOJIOKEHHE Tesia (MOJICKYJBI) B
IPOCTPAHCTBE.

Temmeparypa — ¢usuveckas BeIMYMHA, XapPAKTCPU3YIOMIAs COCTOSHUE TEPMOIMHAMUYECKOTO

paBHOBECHSI MAKPOCKOIIMYECKOU cucmemvbl. C TOUKHU 3pEHUSI mepMOOUHaMuKy TEMIIEpaTypa ecTb Mepa
OTKJIOHEHHS JAHHOTO TeJla OT COCTOSHUS TEPMOJIMHAMUYECKOT0 paBHOBECHUS ¢ JIpyrum Tesnom. Obiee
ONpeJleJICHUE: TeMIIEpaTypa €CTb MPOU3BOJIHASL OT GHYMPEHHEel dHep2ul CUCTEMBI 110 aHmponuu. J{ns
uoeanbHo2o 2a3a TEMIEpaTypa €CTb Mepa CpeAHEN KUHETUYECKON SHEPTUU MOJIEKYJIBI.

TBopLBI 6mMopozo nauana mepmoounamuxku TomcoH u Knay3uyc pacnpocTpaHuId BTOPOE HAYAJIO Ha
BCI0 Beenennyto, paccMaTtpuBasi €€ Kak 3aMKHYTYIO cucmemy. X0 UX pacCykJIeHui Obu1 TakoB. Bee
BUJbl SHEPrUU MOTyT 0O€3 OrpaHMYEeHHUN MEepPexXOJUTh BO BHYTPEHHIOIO SHEPruio (B HHEPTUI0
XAOTUYECKOr0 JIBWJKEHHUS 4YacTHll, KaK 4YacTo TOBOPAT, B TEIUIOTYy). Teriora camMOnpou3BOJIBHO
CaMOIIPOU3BOJILHO TIepenaeTcsi oT 0ojiee HAarpeThlX K MeHee HarpeTbiM TesnaM. OOpa3HO roBopsi, Bce
BU/Ibl PHEPTUH CTEKAIOT B TEIUIOBOM OKeaH. B KOHIlE KOHIIOB HACTYNAET PaBHOBECHE IIPU TEMIIEPATYpE,
Omm3kol K abcomoTHOMY Hy/I0. Hactymaer teruioBas cmepth Bceenennoi. Kputrka 3Toit Teopun
OCHOBaHa Ha JIByX IIOJIOKEHHX. Bo-nepBriX, BeceneHHyro Henb3s cYUTaTh 3aMKHYTOM CHCTEMOM, TaK
KaK MOHSATHE CHCTEMa IMpearnojiaraeT Haluyue cpeodvl. Bo-BTOphIX, BO BcelleHHO# cyliecTBYIOT
IIPOLECChl KOHLEHTPALUU SHEPTrUH, MEXaHU3Ma KOTOpBIX Mbl HE 3HaeM. CM. Takxxe Bmopoe nauano
mepmMoOuUHAMUKU .

TermnoBoe pacmmpeHne TBEpAbIX Ted (YBEIMYCHHE pa3MEpoB IIPH HArpeBaHWU) OOBSICHIETCS
acCMMMeETpHUEN NOTEHIMAIbHOW KPUBOM 3aBUCUMOCTU NOTEHIIMAIBHOW YHEPTUU OT PACCTOSHUS MEKIY
aTOMaMH.

TennoBbIMH MaIIMHAMM HA3bIBAIOTCS YCTPOMCTBA ISl MPe0oOpa3OBaHUSl 6HYMpeHHel SHepeuu B
MeXaHUYECKyIo padoTy. JItoOast TerioBas MaliMHa COCTOUT M3 HAarpeBaTessl, XOJIOIMIbHUKA U pabodero
tena. K TemnoBeIM MalimHaM OTHOCSTCS TTapPOBbIE MAIIMHBI, TAPOBBIE U Ta30BbIe TYPOUHBI, TBUTATEIN
BHYTPEHHET0 CrOpaHusi, p€aKTUBHbIE ABUTATENN U T. 1.

TennoeMKoCTHIO Tes1a (CHCTEMbI) HA3bIBACTCSI KOAUYECHBO Meniomyl, HEOOXOAUMOE JIsl HAarPEeBaHUS
Tena (cucmemsl) Ha ONWH KenbBUH. Eciim pacder Beaercs Ha OAMH KWUJIOTPAMM, TEIJIOEMKOCTb
Ha3bIBAETCS YAEIbHOM, €CIIM Ha OAMH (KHJI0)MOJIb — (KUJIO )MOJISIPHOM.

TennonpoBoAHOCTBHIO HA3BIBAECTCS MPOLIECC BHIPABHUBAHUS TEMIIEpATyp MpPH CONPUKOCHOBEHUU Tell
(TBEpIBIX, JKUIAKUX WIM Ta3000pa3HbIX), UMEIOIIUX pa3Hyl TemIreparypy. TemionpoBOJHOCTb
00BSCHSIETCS TIEPEX0JIOM IHEPTHH OT 00Jiee HArpeThIX K MEHEe HarpeThiM 00JIACTSIM MPHU OTCYTCTBUU
(ecmu 9TO ra3 WM KUJIKOCTh) IEpeMEITNBaHUS WIH KoHgekyuu. CM. Takxke Agnenus neperoca.
TensioooMenom (WM Temonepenayei) Ha3bIBACTCA MHKPOPU3MUECKHI CHOCOO0 HM3MEHEHHS
BHYMPEHHEU SHepeul CUCmemvl, HE CBA3aHHBIH C MAaKpPOCKONMYECKMM JBHKeHHMeM. CM. Takxke
Konuuecmeo mennomui.

TepMoamHamMuka — Hayka O caMbIX pa3HOOOpa3HBIX IMpoleccaX U CONPOBOXKAAIOUIMX HX
HHEPreTHUUECKUX IMpeBpalleHusIX. TepMoIMHAMUKAa OTHOCHTCA K O0JIaCTH MaKpOQU3MKH, OHa
OTBJIEKAETCA OT IOAPA3yMEBAEMOrO0 MOJIEKYJISIPHOTO CTPOEHUS BEIECTBA W YYMTHIBAET JIMILIb
MOBEJICHUE cucmeMmsl B 11eJIoM. JlenuTcst Ha mepmocmamuxy U COOCTBEHHO TEPMOJINHAMUKY.
TepMmoannamuueckas BepossTHOCTb W — 4nciio Mukpococmosnuii, C TOMOIIbI0 KOTOPBIX peau3yeTcs
JTAHHOE MAKPOCOCMOsSIHUE.

TepMoaMHAMHUYECKMM NPOLECCOM HA3BIBACTCS HM3MEHEHHE KOOPOUHAMm COCMOSAHUS CUCTEMBI TPU
HAJIMYUU PA3HOCTH NOMEHYUANos cucmemsl u cpeosl. CM. Takxke Pasnosecnusiii npoyecc.
TepmoaMHaMH4YeCKHM pPABHOBECHMEM HA3bIBAETCS COCTOSHHME, IPU KOTOPOM MaKpPOCKOIHMYECKHE
napamempuvi COCMOsAHUs BCIOAY TIOCTOSIHHBI M HE U3MEHSIOTCS C TEYEHUEM BPEMEHH.

Tperbe Hayajl0 TEPMOAUHAMMKHU YTBEP)KIACT, UTO IHMPONUSA CUCTEMBI NMPHU aOCOITIOTHOM HYyJE
TeMIepaTypsl paBHa HyJto (Teopema Hepuera, 1906).

Jedopmanus Ha3bIBaeTCsl YNPYIroii, €Ciiy Npu CHATHM IehOPMHUPYIOLIEH CUIIbl pa3Mepsl U hopma
Tena BoccTaHaBnuBaroTcs. CM. Takxke 3akon [yka.

Tpoiinoii TouKo# Ha3bIBaeTCS TOUKA Ha Auarpamme (P, T), B KOTOpoii mepecekaroTcs KpuBble pazoBOro
paBHOBecusl. Eciii BemiecTBo HaXOAUTCS MPHU JIaBICHUHM U TEMIIEpaType, COOTBETCTBYIOUINX TPOHHOU
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TOYKE, TO Bce TpH (a3bl (TBepast, )KUAKas U Ta3000pa3Hast) HaXOAATCS B OUHAMUYECKOM PAGHOBECUM.
Hanpumep, m1st Boast: prp = 610 Ia, T = 273,16 K.

YpaBHenune Bau-gep-Baanbca 310 ypasrenue cocmosnus pealbHOTO ra3a, B KOTOPOM YYUTBHIBACTCS
COOCTBEHHBII 06BEM MOJIEKYIT U CHITBI IPUTSKEHNsS Mexkay Humu: [p + (a/V,2)](Vu-b) =RT, rneaun b
— TIONPAaBKM HA CWJIbI MPUTSDKEHHS M Ha COOCTBEHHBIH 00beM Mosekyn. CM. Takke Ypasguenue
Knanetipona-Menoeneesa.

YpaBuenue Knaneiipona-Knaysuyca onucsiBaeT (pa3oBbie nepexozs! 1-ro poaa:

(dp/dT) = MT(V2— V1). Baech V1 u V2 — yaenbHble 00bEMBI HU3KO- M BHICOKOTEMIICPATYPHO# (has3kbl,
COOTBETCTBEHHO; A — yZelibHas TEIJIoTa rnepexoja. B neBoil yactu ypaBHEHHs] CTOUT MPOU3BOAHAS OT
JaBJICHUS 110 TEMIIEpaType.

YpaBuenue Knaneiipona-MenaejieeBa — ypaBHEHHE COCTOSIHUS udeanvroz2o 2aza. PV = (M/u)RT, rae
p — nasnenue, V — o6wem, T — TemmepaTypa, M — Macca, |L — Macca ogHoro Kunomons, R = 8,31-103
Jx/xkmonb- K — yHUBepcanbHasi ra30Basi HIOCTOsIHHASL.

YpaBuenue Maiiepa CBA3BIBACT MOJIIPHBIE TEIUIOEMKOCTH IIPM IIOCTOSHHOM JABJICHUM U IIPU
MOCTOSTHHOM 00beMe: Cyp- Cuv = R,

rae R = 8,31-10% Jlx/kxmonb- K — yHuBepcanbHas ra3oBas HOCTOSHHASL.

YpaBuenne MKT niis1 naBjieHusi umeer BuJI: P = (1/3)monovKBz. 3aech Mo — Macca OJJHOM MOJIEKYJIbI,
No — KOHLEHTPALUs MOJIEKYJI, Vs — CPEIHSSA KBaApaTUYHAs! CKOPOCTb.

Ypasuenue MKT st snepruu umeet Bu: Ec, = (i/2)KT. 3nech Ecp — cpesnsis KuHeTHUECKAst SHEPTHs
oftHOI MoneKynbsl, T — Temmeparypa, | — uncio crenesei cBo6omsl, K = 1,38-10% JIx/K — nmocrosHHas
bonapmMana.

YpaBHeHueM COCTOSIHMSI Ha3bIBaeTC YpPaBHEHHe, CBs3bIBaIOLEe napamempwvl cocmoanus. I
uoeanbHo20 2a3a ypaBHEHUEM COCTOSIHUS SIBIIETCS ypasHenue Knanetipona-Menoeneesa.

YpaBHenus IlyaccoHa CBS3BIBAIOT MOMAPHO AaBlICHHE, 00BEM B TeMIEPATypy NPHU aduabamuieckom
npoyecce: TV'! = const, pV¥ = const, T"/p*! = const. 3necs Y = Cp/Cy — OTHOIIEHHE Ta30BBIX
TEIJIOEMKOCTEN.

®a30BbIM NEPEX0/I0M MEPBOI0 Poja Ha3bIBACTCS MPEBpAIICHHUE, COMPOBOXKIAIOIIECECS BbIJCICHUEM
WJIY TIOTJIOUICHUEM SHEPTHHU (CKPBITON TEIUIOTHI IEPEeX0/1a) M U3MEHEHHUEM yIeIbHOTO 00bema. K Takum
nepexojiaM, B YaCTHOCTH, OTHOCATCA: IUIABJICHHE W KPUCTAJLTU3allvs, UCHApeHUue U KOHJCHcalus,
cyOnumanus (MCTiapeHne TBePAbIX TEN) U KOHICHCAIIHS.

®a30BbIM NIEPEX010M BTOPOI'0 POJia HAa3bIBAETCS NPEBPALEHUE, TPOUCXOAsIIEe O€3 TOTTIOMEHHS HITH
BBIJIEJICHUS TEIUIOTHI U U3MEHEHUS ylielabHOro oobema. [Ipumepsl (ha30BbIX IEPEX0I0B BTOPOTO PoJa:
nepexo/i peppoMarHeTuka B mapaMarHuTHOE COCTOSIHME MpHU TeMIiieparype Kiopu, nepexon Merania B
CBEPXIIPOBOJISIIIEE COCTOSHUE U TIP.

®opmyaa boasumana-Ilaanka cBA3bIBacT snmponuto S u mepmoounamuueckyio eeposmuocmo W: S
=kInW.

@DyHKIMel COCTOSIHMA HAa3bIBAeTCS BEIMYMHA, OJHO3HAYHO olpenenseMas HabopoMm Koopounam
cocmosinua cucteMbl. [Ipumepsl QYHKUMN COCTOSHUS: GHYMpeHHss dHepaus, sumponus W np. B
MIPUHIINIIE TF000H napamemp cocmostus MOKET pacCMaTPUBATHCS KaK (PYHKIIMSI COCTOSIHUS.
Xon0au/1bHbIe MAIIMHBI — YCTPOMCTBA, OTHUMAIOIIME TEIIOTY OT TeJla ¢ 00Jiee HU3KOM TemnepaTypoi
U Tepesiaya TeIIoThl Teldy ¢ 0oJjiee BHICOKOM TeMIlepaTypoi 3a cueT coBepuieHHs pa®otsl. [IpuHumn
JIeMCTBUSI OCHOBAH Ha MCIIAPEHUH JIETYIHX JKUIKOCTEH (aMMHaK, (PpeoH) MpH MOHMKEHHOM JIaBJICHUH.
[[upoko TPHUMEHSIOTCS B MNPOU3BOJACTBE, HAyKe U TeXHUKe (MUIIEBas, XUMHUYECKas U
MeTaui000pabaThIBaroNIasl MPOMBIIIIICHHOCTh, CTPOUTENIbHAS TEXHUKA U TIP.).

Hukaom KapHo Ha3bIBaeTCs yuki, COCTOSIIUN U3 IBYX U30TEPM U JIBYX a/nadar.

KIIJ] uukna KapHo 3aBUCHT TOJBKO OT TeMmeparyp HarpeBatens (T1) u xomoaunbHuka (T2): = (T1 —
T2)/T1. Dror KOXPOUIMEHT MaKCHUMAaJbHBI M3 BCEX IUKJIOB, OCYIIECTBISAEMBIX C JIAHHBIM
HarpeBaTesieM U XOJOJWIBHUKOM U HE 3aBUCHUT OT MPUPOJbI paboyero Tena.

HukJau4ecKMM WJIM KPYroBbBIM HPOIECCOM HAa3bIBAETCS IOCIEI0BATEIbLHOCTh IPEBpAIEHUH, B
pe3ynbpTaTe KOTOPOM CHCTeMa BO3BpAIlaeTCs B HCXOAHOE cocTosiHMe. L[ukibl Moryt ObITh
pPaBHOBECHBIMH M HepaBHOBEeCHBIMU. Ha nuarpamme pagrosechbie KpyroBble npoyeccsl N300pakaeTcs
3aMKHYThIMH KpuBbIMU. Ha nuarpamme (P, V) npsMoi LUK OCYIIECTBIISETCS 10 YaCOBOM CTpEJIKE,
00paTHBINA — MPOTHB YaCOBOM CTPEIIKH.

JHTponMeil Ha3bIBACTCA PYHKYUSL COCMOSAHUA CUCTEMBI, TUddepeHIran KOTOpoi paBeH OTHOLIECHUIO
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AIIEMEHTAPHOTO KOJAUYEeCM8d mMeniomsl, TOIYYEHHOTO CHUCTEMOW B 3IEMEHTApHOM 00pamumom
npoyecce, Kk memnepamype. [Ipu HepaBHOBECHOM TEIJIOOOMEHE B M30JMPOBAHHOW CHCTEME SHTPOIUS
cuctemsl Bo3pacraeT. CM. Taxke Bmopoe nauano mepmoouHamuxu.

Appexrom [I:koyas-TomcoHa Ha3pIBaeTCsi M3MEHEHHE TEMIEpaTypbl pEaJbHOro0 rasza Mpu
aguabatuyeckoM pacmupenud. Ecim  ra3 mpu  3ToM  oxnaxknaercs, d3¢ddQexr HazpiBaeTcs
MOJIOKUTEIBHBIM, €CJIM HarpeBaeTcsl — OTpULATEIbHBIM. [IpM HOPMAaNbHBIX YCIOBUAX OOJIBIIMHCTBO
ra3oB 0OHaPY)KUBAIOT MOJIOKUTENbHBIN dPPeKT (MCKIIOUeHUs — BogopoAa u renuil). [Ipumensiercs mis
MOJTyYEHUS )KUJIKHX T'a30B.

K sBneHusM mepeHoca OTHOCUTCSI TpyIIa SBICHUN, HUMEIOIIUX CXOIHBIA MEXaHU3M: GHYMIPEHHee
mpenue (83a3K0Cms), MenionpoeooHoCmy, Oughghyzus.

[TepeHocuTcs 3a cYET XaOTUUECKOT'O TEIJIOBOTO JIBUKEHUS, COOTBETCTBEHHO, UMITYJILC, KHHETUYECKas
JHEPTHs, Macca.

15. OCOBEHHOCTH PEAJIM3AIIMA JUCHUIIJIMHBI JJIs1 MHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMHU 310POBbsA

B cootBercTBHM ¢ MeTOAMYECKHMMHU peKoMeHaanusasMu MunoOpuayku P® (ytB. 8 anpenst 2014 r. Ne AK-
44/05BH) B Kypce MpEAnoiaraeTcsi MCIOJIb30BaTh COLMATbHO-aKTUBHBIE U Pe(ICKCUBHBIE METOJIBI
00y4eHUs, TEXHOJIOTHU COLMOKYJIBTYpHOU peabunutanuu oOydatomuxcsa ¢ OB3 ¢ nenbio okazaHus
MOMOIIH B YCTAHOBJICHUH IMOJTHOIEHHBIX MEKIMYHOCTHBIX OTHOIICHHA.

OOyyeHue Ml C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3[0POBBSl OCYLIECTBIISIETCA C YYETOM
UH/IUBUYAJIBHBIX TCUXO(U3MUYECKUX OCOOEHHOCTEH, a JUIi HMHBAIMJIOB TAK)XE B COOTBETCTBUU C
MHAMBUAYaJIbHON MporpaMMoin peabuiuTaluy HHBAIN/IA.

Jisi Un ¢ HApylIIeHHeM CJIyXa BO3MOXHO IPEJOCTABICHHUE WH(POPMAIMKM BHU3YaJIbHO (KpaTKHUA
KOHCIICKT JICKHI/If/'I, OCHOBHAas1 W JAOIIOJHUTCJIIbHAA JH/ITepaTypa), Ha JICKOUOHHBIX W ITPAKTUYCCKHUX
3aHATUSAX ~ JIOIYCKAeTCSl  NPUCYTCTBHME  ACCHCTEHTa, a  TaKXkKe, CypIOINEpEeBOJYUMKOB U
TU(DIOCYpIOTIEPEBOTUUKOB.

OI_IeHKa 3HAHUU CTYACHTOB Ha IPAKTHUYCCKUX 3aHATUAX OCYHICCTBJIACTCA HA OCHOBC IMMCBbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBINTOJITHCHHBIX NPAKTUYCCKUX 3aI[aHI/II>'I.

Jloknan Tak e MOXeT ObITh IpeoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJIEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KauyeCTBY M3JIOKEHHs MaTepualia
(TOHATHOCTB, KAYECTBO PEYH, B3aUMOJICHCTBHE C ayTUTOPUEH U T.J.) 3aMEHSIOTCS Ha COOTBETCTBYIOIINE
TpeOOBaHUs, MPEAbIBISIEMbIE K MUCbMEHHBIM paboTaM (KauecTBO OQOpPMIIEHHS TEKCTa U CIIHCKa
JUTEPATyphl, TPAMOTHOCTD, HAINYHE WITIOCTPALIMOHHBIX MaTepHAIOB U T.11.).

C yd4eTroM COCTOSIHUSI 3I0POBBSI MPOCMOTP KHHO(DHIBMa € TOCIEAYIOIIMM aHAIU30M MOXKET OBITh
MPOBEJIEH JoMa (HarpuMmep, Mpu HEOOXOAUMOCTH JOTMOJHUTEIHHON 3BYKOYCHIIMBAOIIEH anmapaTypsl
(HaymrHuk#)). B Takom ciiydae CTyIEHT TpPEAOCTaBIsAE€T MUCHbMEHHBIM aHaliU3, COOTBETCTBYIOIIHMA
MPEIbSBISIEMBIM TPEOOBAHUSIM.

[TpomexyTouHast aTTecTalys AJs JMIl C HApYLIEHUSIMU CIIyXa IPOBOJUTCS B MUCbMEHHOU (popme, npu
TOM HUCHOJB3YIOTCS 00IMe KpUTepuH oueHuBaHusA. [Ipy HEOOXOOUMOCTH, BpeMsl MOJArOTOBKHM Ha
3a4eTe MOXKET OBITh YBEJIMUYEHO.

JLyist 1u1r ¢ HApyLIeHHeM 3peHus TOMYCKaeTCs ayAnalbHOE peocTaBIeHrne nHpopMaliuu (Harmpumep,
C HCIIOJIB30BAaHHEM TPOTPaMM-CHHTE3aTOPOB pPEUYH), a TakKkKe WCIOIb30BaHUE Ha JICKIHSIX
3BYKO3AMKCHIBAIONINX YCTPOUCTB (AMKTOPOHOB U T.a.). JlomyckaeTcsi MPUCYTCTBHUE HA 3aHITHSIX
accucTeHTa (TOMOITHUKA), OKAa3bIBAIOIIETO 00YJAIONTUMCS HEOOXOUMYIO TEXHHYECKYHO TIOMOIITb.

OreHka 3HaHUN CTYAEHTOB Ha CEMUHAPCKUX 3aHATUAX OCYLIECTBISIETCS B YCTHOM (opme (KaK OTBETHI
Ha BONPOCHL, TaK W MpakTUdeckue 3ananus). [Ipm HeoOXonMMocTH aHanu3a (QUIbMa MOXET ObITh
3aMEHEH OIMCAaHUEM CUTYallUd MEKITHHUYECKOIO B3aUMOJEHCTBUS (HA OCHOBE OIBITA PECIIOHJECHTA,
XYyJI0’K€CTBEHHOM JINTEPATYPHI U T.JI.), O3BOJISIONINM OLIEHUThH CTENEHb CPOPMUPOBAHHOCTH HABBIKOB
BJIAJICHUS] METOJaMU aHajM3a U BBIABICHHS crenu(ukyu (QyHKIMOHUPOBAHUS M PA3BUTHUS TCUXHKH,

MO3BOJIIOIIMMU YYUTHIBATh BIMSIHHE ATHHUECKUX (akTopoB. [Ipu mpoBeneHUH NPOMEKYTOUHON
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arrectauun Jid Jdl € HapyYHICHUCM 3pCHHUA TCCTHUPOBAHUC MOXKCT OBITH 3aMEHEHO Ha YCTHOC
COGCCCI{OB&HI/IG I10 BOIIpOCaM.

Jluna ¢ HapylmeHHsIMH ONOPHO-ABUIaTeJIbHOIO amnmapara HE HYXJalTcsi B 0COOBIX (opmax
IpeocTaBlIeHs yueOHbIX MaTepranoB. OIHAKO, C y4€TOM COCTOSHUSA 370POBbS YacTh 3aHATHI MOKET
OBITh pealii30BaHa JAUCTAHUMOHHO (npu nomomu cetu «MHTepHeT»). Tak, nmpu HEBO3MOXKHOCTHU
HOCEIIEHUS JIEKLIMOHHOTO 3aHATHUS CTYJCHT MOKET BOCIIOJIb30BATHCS KPATKUM KOHCIEKTOM JIEKIIUU.

HpI/I HCBO3MOJXHOCTH TIIOCCHICHUA [IPAKTUYCCKOr0 3aHATHUA CTYACHT MOOJDKCH MPCAOCTAaBUTH
MMMChMEHHBII KOHCIIEKT OTBETOB Ha BOITPOCHI, IMCbMCHHO BBIIIOJTHEHHOC ITPAKTUYCCKOC 3aJaHHC.

Jokmaa Tak ke MOXKET OBITh NMPEJOCTaBIICH B NMUCbMEHHOW ¢dopme (B Buiae pedepara), mpu 3TOM
TpeOOBaHUSI K COJNEPIKAHHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KAa4eCTBY HM3JIOKCHHS MaTepuaia
(TIOHSITHOCTB, KAYECTBO PEYH, B3AaMMOJICHCTBHE C ayTUTOPHEH U T.J1.) 3aMEHSIFOTCS Ha COOTBETCTBYOIIINE
TpeOOBaHUS, TPEABIBISIEMbIE K MUChMEHHBIM paboTam (KadecTBO OQOPMIICHHS TEKCTa U CIIHMCKA
JUTEPaTyphl, TPAMOTHOCTh, HAUINYHE WILTFOCTPAIIHOHHBIX MATEPHAIIOB U T.1I.).

[TpomexyTouHas aTTecTalys AJs JUL C HapyIIEHUsIMU OIIOPHO-BUTrAaTEIbHOTrO anmnapaTa IpoBOJANUTCS
Ha OOLIMX OCHOBaHUSX, INPU HEOOXOAMMOCTH MpoLEAypa 3adyeTa MOXKET OBbITh peanu30BaHa
JTUCTaHIIMOHHO (HAaIpuMep, IPY TIOMOIIH IporpamMmsl Skype).

J171st 5TOr0 MO TOTOBOPEHHOCTH C MpenoAaBaTesieM CTYISHT B OMPEeIEHHOE BpeMs BHIXOIUT Ha CBS3b
JUIsL TIPOBEJIEHUsl IpoLEeAypbl 3aueTra. B Takom ciyyae 3ader chaercs B BHJE cOOECeloBaHUS IIO
BomnpocaM (cM. GopMbI MPOBEACHUS MTPOMEKYTOUHON aTTeCTAIlUU JJIS JIUI C HAPYIIECHUSMU 3PCHHUS).
Bompoc u npakruueckoe 3a1aHrue BEIOUPAOTCs CAMUM MIPENOJaBaTEIIEM.

[Ipumeyanue: DOHABI OLICHOYHBIX CPEACTB, BKIFOYAIOIIUME THUIIOBBIC 3aJlaHUS W METOJBI OLICHKH,
KPUTEPUU OIEHHWBAHMS, TO3BOJSIONINE OLEHUTHh PE3yJbTaThl OCBOCHUS JaHHOW JIUCIUIUIAHBI
oOyuaromumucs ¢ OB3 moryT Bxoauts B cocta PI1J] Ha mpaBax OoTAENbHOTO TOKYMEHTA.

IIporpammy cocraBuiI:

I0.A. KopoBun

3aBenyroumii kapeapoit OnCd, nokTop HrU3NKO-MaTeMaTHUECKUX HayK, podeccop
Penensenr:

B.JI. IlIa0J10B

npodeccop otaenenus aaepHoi ¢puzuku u Texuonorui (O), TOKTOp PU3NKO-MATEMATUYECKUX HAYK,
npodeccop
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