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1. HEJIN U 3AJAYU OCBOEHUA JUCHUIIJINHbI
Heab u3yyeHust AUCHUIIUHBI:

— oOBjaJaecHHE 0a30BBIMU 3HAHUSAMH (PYHIAMEHTAJIBHBIX Pa3AeioB (PU3UKH, HEOOXOTUMBIMHU IS
OCBOCHHMSI (PU3NYECKUX OCHOB B SIZIEPHBIX PEAKTOpaX U MaTepHuaiax.

33)1 a4 U3YYCHUA TUCHUIIJIUMHDBI:

— U3y4yeHHe TEOPHH I10 TeMaM: MEXaHHKa, IJIEMEHThI PEIATUBUCTCKON MEXaHUKH, KOJeOaHus u
BOJTHBI;

— MOJeKYJIsipHas (U3MKa ¥ OCHOBBI TEPMOAMHAMUKH, SJIEKTPUUECTBA U MAarHETU3MA, ONTHKH U
aTOMHOM (pu3HKY;

— pa3BUTHE HABBIKOB PEIICHHS 3a/1a4 110 JaHHBIM TEMaM;

— OCBOEHHE [TOCTAHOBKU U MPOBEACHUS (PU3MUECKHUX IKCIIEPUMEHTOB;

— TIOyYeHHE MPAKTUYECKUX HABBIKOB IO 00pabOTKe M MHTEPIPETAIIMH PE3yIbTaTOB SKCIEPUMEHTOB
B IIPOLIECCE BHIIIOJHEHUS JIA0OpaTOPHBIX PaboT;

— pa3BUTHE KYyJIbTYpbl MbIIUIEHUS (CIOCOOHOCTh K OOOOIIEHHIO, aHalIu3y, BOCHPUATHIO
uHdopmaIum);

— pa3BUTHE NPAKTUYECKUX HABBIKOB JIOTHUYECKH BEPHO, aPTYMEHTHPOBAHO H SICHO CTPOUTH YCTHYIO H
IMCbMEHHYIO PeUb.

2. MECTO JUCIHUATIIJIMHBI B CTPYKTYPE OGPA3OBATEJBHOM ITPOT'PAMMBI (1a1ee
— OIl) BAKAJTABPUATA

JucnuninHa peanu3yeTcs B pamMKax 00si3aTeIbHOW YacTHM M OTHOCUTCS K €CTECTBEHHO-HAYYHOMY
MOZYJIIO.

Jlnst OCBOGHHSI MUCHUIUIMHBI HEOOXOAMMBI KOMIIETCHIIMH, CHOPMHUPOBAHHBIE B paMKax H3YYEHUS
CIENYIOIMMX TUCHMIUIMH: «MaTeMaTH4eCcKui aHanu3», «AHaJIUTHYECKash TeoMeTpus», «JIuHelHas
anreOpay.

JIMCUMIIITMHBl W/WIM TPAaKTHKHU, JUISI KOTOPBIX OCBOCHUE MAaHHOW IUCIHUIUIMHBI HEOOXOIMMO Kak
npenmectBytomee: «O0mas Gpusuka (3JIEKTPUIECTBO M MarHeTU3M )», «O0mas ¢pusnka (BOJHBI, OTITHKA
U aToMHas Qu3uKa)».

JucuunnuHa nsydaercs Ha 1 Kypce Bo 2 cemecTpe.
3. HEPEYEHb INIVIAHUPYEMBIX PE3YJbTATOB OBYYEHHS 110 AUCHUIIJIMHE,

COOTHECEHHBIX C IHNIAHUPYEMBIMH PE3YJIbBTATAMHU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

B pesynbrare ocBoenms OIl OakamaBpuata OOydYarOIIMICS JOJDKEH OBJAJCTh CICIYIOIUMU
pe3yJibTaTaMu 00y4YeHHSs 110 AU CHUTUINHE:

Konsr HawnmenoBanue koMITeTeHIINNA Kopg u HanmeHoBanme
KOMIIETEHITH I HWHJIUKATOPa TOCTHXKEHUSI KOMITETEHITUN




OIIK-1

Croco0eH UCII0Ib30BaTh 0a30BLIE
3HaHMSI €CTECTBCHHOHAYYHBIX
JUCHUTUIMH B TPOQeCCHOHATBHON
JICSITEIIbHOCTH, TIPUMEHSITH METO/IbI
MaTeMaTH4YeCKOro aHaIn3a u
MOJICJIUPOBAH U, TEOPETUUECKOTO U
9KCIIEPUMEHTAILHOTO HCCIICAOBAHUS

3-OIIK-1 3uats 0a30BbIC 3aKOHBI
€CTeCTBEHHOHAYUYHBIX JVCIUILINH;
OCHOBHBIC MaTE€MaTHUYCCKUE 3aKOHBI,
OCHOBHbBIC (pU3HMUECKUE SBIICHUS,
MIPOIIECCHI, 3aKOHBI M TPAHUITBI UX
MPUMEHUMOCTH; CYIITHOCTH OCHOBHBIX
XUMHYECKUX 3aKOHOB U SIBJIEHMIT; METOIBI
MaTEeMaTHYECKOT0 MOICTPOBAHHSI,
TEOPETUIECKOTO H AKCIEPUMEHTAITEHOTO
HCCIIEIOBAHUS

V-OIIK-1 YMeTb BBISBIATH
€CTECTBEHHOHAYYHYIO CYIIIHOCTH ITPO0JIEM,
BO3HHKAOIINX B X0JIe TPohecCuoHaIbHOM
NIeATEIbHOCTH, TIPUBJICKATh JIS UX
pEIIeHNs COOTBETCTBYIONINNA (HH3UKO-
MaTeMaTH4YECKUI armapar

B-OIIK-1 Bragets, MaTeMaTHYECKUM
anmaparom AJisl pa3paboTKH MoJieliei
MIPOLIECCOB U SABJICHUH, PEIICHHUS
MPaKTUYECKUX 3a]1a4 MTPohecCuOoHaTbHON
JIeATENIbHOCTH; HaBBIKAMM M CIIOJIb30BAHHUS
OCHOBHEBIX 001Ie(pH3MIECKUX 3aKOHOB U
MIPUHIIATIOB




4, BOCIHUTATEJBHBIV MOTEHIIUAJ JACIIUITIINHBI

TPY/10BO€ BOCIIMTaAHUE

rIyOOKOr O TOHUMAaHUs
COIIMAJILHOM POJTH
npogeccuu, MTO3UTUBHOU
Y aKTUBHOW yCTaHOBKH

Hanpasaenus/uenun 3agayd BOCIIHTAHUSA BocnuraTeabHbIi NOTEHIINAJ
BOCHUTAHUS (kon) AUCHUILINH
HNHTennekTyanbHoe - popmupoBanue Hcrnonp3oBaHne BOCIIUTATEILHOTO
BOCIIMTAHHE KyJIBTYpbl yMCTBEHHOTO | MOTEHIIMANA TUCIUILINH
tpyna (B11) T'YMaHUTAPHOI' 0, €ECTECTBEHHOHAYYHOT0,
o0menpodeccHoHaIbHOrO U
1po¢ecCHOHATBHOT0 MOJLYJIS JJIsI
dbopMUpOBaHUS KYJIBTYpPbl YMCTBEHHOTO
TpyJa IOCPEICTBOM BOBJICUCHHUS
CTYZCHTOB B yueOHbIE
HCCIIeI0BATENbCKUE 3a/1aHUS, KyPCOBbIE
paloTHI U Jp.
IIpodeccuonanbuoe u - popmupoBanue 1. Ucnionp30BaHKnE BOCIIUTATEIHLHOTO

MOTEHIUANA JUCIUTLIITH
€CTECTBEHHOHAYYHOI'O U
olrienpodeccuoHaNbHOr0 MOIYJIS IS
- opMUPOBaHUS TO3UTUBHOTO




Ha [IEHHOCTH M30paHHON | OTHOMICHHS K MPOQecCH HHXKEHepa

CTICIIAILHOCTH, (KOHCTPYKTOPA, TEXHOJIOTa), TOHUMaHUS
OTBETCTBEHHOTO €€ COIMAIbHON 3HAYMMOCTH U POJIH B
OTHOILICHUS K o011ecTBe, CTpEMJICHHS CIIEI0BATh
npodeccruoHabH oM HOpMaM PO eCCUOHAIBHON ITHKU
IEATENbHOCTH, TPYIY IIOCPEACTBOM KOHTEKCTHOTO 00yUeHHS,
(B14) pEeLIeHNS TPAKTUKO-OPUEHTHPOBAHHBIX

CUTYaI[MOHHBIX 33]1a4;

- (hopMHPOBaHUS YCTOWYMBOTO MHTEpECA
K IpoheccuoHaNbHON AeATENbHOCTH,
CIOCOOHOCTH KPUTHYECKH,
CaMOCTOSITENIbHO MBICIIUTh, TIOHUMAaTh
3HaYUMOCTh MPO(ECCHH MOCPEICTBOM
OCO3HAHHOT'0 BHIOOpA TEMaTUKU
IPOEKTOB, BBIIIOJHEHUS IPOEKTOB C
nocienyroue myoanaHon
Ipe3eHTaluel pe3yabTaToB, B TOM YU CIIE
000CHOBAHMEM HX COLIMATIBHOMN U
IPaKTHYECKOW 3HaYMMOCTH;

- (hopMHPOBAHUS HABBIKOB KOMaHHOM
paboThl, B TOM YHCIIE peaau3aluu
pa3IMYHBIX IPOEKTHBIX posiel (maep,
UCIIOJHUTENb, AHAJTUTUK U TIP.)
HIOCPEZCTBOM BBIIOJIHEHUS COBMECTHBIX
IPOEKTOB.

2. Vcnionp3oBaHKME BOCIIUTATEIBHOIO
HOTEHIIMANA AUCHUIINHBI
«OKOHOMHUYECKHE U TIPABOBHIE OCHOBBI
MEIULIUHCKOHN 1EeATEIbHOCTI,
«DKOHOMUYECKHE U TTPABOBHIE OCHOBBI
npo¢ecCHOHaTbHON JeSITETbHOCTU Y,
«YupasieHue, Oprauusanus u
IJIAaHWPOBAHUE IIPOU3BOICTBA» U JP.
TS

- opMHPOBaHUS HABBIKOB CUCTEMHOTO
BUJICHUS POJIM U 3HAUUMOCTH
BbIOpaHHOM NMpodecchu B COLUATbHO-
9KOHOMMYECKHX OTHOLIEHUSX Yepe3
KOHTEKCTHOE 00yueHne

5. OFBEM JUCHUIIJINHEI B 3AUETHBIX EANHULIAX C YKASAHUEM KOJUYECTBA
AKAJEMHAYECKHX YACOB, BBIIEJEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCSI C TIPENOJABATEJEM (II0 BHIAM 3AHSATHII) W HA
CAMOCTOSTEJBHYIO PABOTY OBYYAIOIMUXCS

KoanyecTBO 4acoB Ha BUJI

Bupa padorsl
padoThI MO ceMecTpam:

KonTakTHas padoTa o0y4yaromuxcs ¢ npenojaBarejaeM

AyIuTOpHBbIE 3aHATHUS (6Ce20) 128
B Tom uucie:

JeKyuu 32

NpaKmuyeckue 3aHamus 64

(U3 HUX 8 hopme npaKxmuuecKol n0020MosKu)




nabopamopuvie 3aHAmMus 32
(U3 HUX 8 hopme npakmuueckou n0O2oMoB6Ki)
IIpomeskyTouHasi aTTECTAUA

B Tom uuncne:

9K3AMEH 36
CamocTosiTe/ibHasi padoTa 00y4ar0INXCH
CamocTosiTesbHasi padoTa o0yuawmmxcs (6ceo) 52
Bcero (uacwbi): 216
Bcero (3aueTHble eIUHUIBI): 6

6. COAEP) KAHUE JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JAEJIAM)
C YKABAHUEM OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHWYECKHUX YACOB
U BUJIOB YYEBHBIX 3AHSATHI

6.1. Pazoensl Oucuyuniunsl u mpyooemKoCms Ho 6UOAM y4eOHbIX 3aHAMUI (6 AKAJeMUYECKUX YACAX)

Hepneasi| Ne HanmeHnoBanue pa3zjiesia /TeMbl JUCHUUILUIHHBI Buab yueoHoii padoThl
n/n

Jlex | IIp | J1a6 ]:;l: %P

1-16 |1. |MouaekyasipHasi pu3MKa ¥ TEPMOIHHAMHUKA 32 | 64| 32| - | 52
1,2 |1.1.|OcHOBHBIEC NOHITUS U 3aKOHBI MOJIEKYJISIPHON (GU3UKH 4 | 20| 4 - 7
3,4,5 [1.2.|IIepBoe HaUaIO TEPMOAMHAMUKH 4 | 22| 4 - 7
6-8 |1.3.|Cratuctuueckue pacnpeaeicHus 4 - 4 - 7
9-11 |1.4.|sBneHus nepeHoca 4 - 4 - 7
12,13 [1.5.|Bropoe Hayano TepMoMHaAMHKA 4 | 22| 4 - 8
14 |1.6.|PeanbHble ra3sl 6 - 6 - 8
15,16 |1.7.|7Kuakoe 1 KpUCTAIIMYECKOE COCTOSHHE BEIIECTBA 6 - 6 | - | 8
Hroro 3a 2 cemecTp 32 | 64| 32| - |52

Bcero: 32 | 64| 32| - | 52

Ilpum.: Jlex — nexyuu, Ilp — npakmuuecxkue 3anamus / cemunapsl, Jlab — nabopamophvie 3anamus,
Bueayo — eneayoumopnas xonmaxmuas paboma, CPO — camocmosamenvuas paboma 00yuarowmuxcs,
1111 — npakmuyueckas no020mosKa.

6.2. Codepircanue oucyuniunovl, CmpyKmypupoeanHoe no pazoenam (memam)

Jlexyuonnwiii kypc

Henens HaunmeHoBaHue
Ne |pa3ngesia /TeMbl Conepixkanue
JTUCIHHUIINHDI

1-16 |1. |MoaekyasipHas ¢Gu3NKa U TEPMOIMHAMHUKA
1,2 |1.1.|OcroBHbIE moHsTHS 1 | MOZACIB HICATBHOrO ra3a. JJMHaMHUYECKUI U CTaTUCTHYCCKUM

3aKOHBI MeTo]1bl. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHUECKOU
MOJIEKY IS PHOIT TEOPHUU UCAJIbHBIX T'a30B JJIs JaBJICHUS. Y paBHEHHUE
dusnKH Knaneiipona-MenaeneeBa. ®u3nueckuii CMbICII YHUBEPCATbHON
ra30BO IMOCTOSSHHOM.
3,45 |1.2.|TlepBoe Hauamo MounekynspHO-KHHETUYECKOE TOJKOBAHUE a0COMIOTHOM
TepMOIHHAMHKH TemmnepaTypsbl. TeMiiepaTypHbIe IIKaJIbl: IMIUPUYECKasl,

abCoI0THAs, TEPMOIMHAMUYECKas, MEKIyHapOIHas,




MPAKTUYECKAsL.
6-8 |1.3.|Cratucruyeckue Yucno creneneil cBo00abI. 3aKOH paBHOPACIPEACICHUS
pacrpeaeieHus SHEPrUH MO CTENEeHsIM CBOOOABI MoNeKy1. CpemHss
KHMHETUYECKasi SHEPTUsl NOCTYNAaTEIbHOrO IBUKEHUS MOJIEKYIL.
9-11 |1.4.|SIBnennus mepeoca |PaBHOBECHOE H HEPABHOBECHOE COCTOSHMUS ra3a. PaBHOBECHSbIC
Y HEpPAaBHOBECHbBIE
12,13 |1.5.|Bropoe Hauao nporecchl. BHyTpeHHsIs SHeprus uaeanbHoro raza. Pabora raza
TEpPMOIMHAMHKA npu pacmpenuu. ['padudeckoe npeacraBieHne padoThl.
KomnuectBo Tennotsl. IlepBoe Hauano TepMOAMHAMUKH.
TenmoeMKoCTh. Y aenbHasi U MOJIIpHAs TEMIIOEMKOCTH.
TennoeMKoCTh MPH MOCTOSHHOM JaBJICHUHU U ITOCTOSHHOM
oowreme. Knaccuueckast MOJICKYISIPHO-KMHETHUECKAST TEOPUS
TEMJIOEMKOCTH UJCaTbHBIX Ta30B U €€ OIPaHUYEHHOCTb.
14 |1.6.| Peansubie Ta3bl Anmnabatuueckuii mpouecc. [lomutponnueckuii nmpoiecc.
[Tokazaresb MOMUTPONBI 7151 H30XOPUUECKOTO,
U30TepMUYECKOro, H300aprueckoro npoieccos. Padora,
coBeplIaeMas ra3oM IpH pa3JIMYHbIX POIIECCaAX.
15,16 |1.7.|Kumkoe u Crnyuaiinbie coObiTuS. BeposiTHOCTh. Cli0)KeHUE U YMHOXKEHHE
KpUCTAJITNYECKOE BEPOSITHOCTEH.
COCTOSIHUE BEILECTBA

Hpazcmuueczcue/cemunapcxue 3aHAMUA

TCPMOAHAMUKA

Henens HaunmeHnoBaHue
Ne |pa3gesia /TeMbl Conep:xkanue

AUCHUTINHBI

1-16 |1. |MoaekyasipHas Gu3NKa U TEPMOIMHAMHUKA

1-5 |1.1.|OcHoBHBIC monsTHs 1| MOAEIb UACATBHOIO ra3a. J[MHaMUYECKU U CTaTU CTUY ECKUN

3aKOHEI MeTo]1bl. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETHUECKOU
MOJIEKY IS PHOM TEOpPUU HJIeaIbHBIX 'a30B JUJIS AaBJICHUS. Y paBHEHUE
du3uKn Knaneitpona-Menneneena.

6-10 |[1.2.|TIepBoe Hauaio UYucno crenenei cBo00Abl. 3aKOH paBHOPACIPEEICHHUS
TepPMOAMHAMUKH SHEPrUu Mo CTeneHsM cBo0o bl MosieKkyl. CpenHss

KUHETHYECKasi SHEPrusl MOCTYNaTeIbHOTr0 ABM)KCHUS MOJICKY .
11-15 |1.5.|Bropoe Hagao PaBHOBecHOE 1 HEpaBHOBECHOE COCTOSIHUS ra3a. PaBHOBeCHbIE U

HEpaBHOBECHBIE MTPOLIECChl. BHYTpEHHsIsI SHEPTUs U1€aJIbHOTO
rasa. PaGora ra3a npu pacmmpenun. [ papudeckoe
npezacTasienue padotsl. Komnuectso tennotsl. [lepBoe Havaio
TEPMOAMHAMUKH. TeIIOeMKOCTh. Y IebHast U MOJISIpHAs
TEIJIOEMKOCTH. TenaoeMKOCTh Py NOCTOSSHHOM JaBJICHUHU U
nocTossHHOM oObeMe. Kitaccnueckast MoJieKyJIsipHO-
KHMHETUYecKasi TEOpHs TEIJIOEMKOCTH U eaJIbHbIX Ta30B U €€
OTPaHUYEHHOCTb.

Jlabopamopnuvle 3anamust

Hepens HaunmeHnoBaHue pa3ziena /TeMbl
Ne Copep:xkanue
JUCHUILTHHBI
1-16 |1. [MoaekyasipHas Gu3NKa ¥ TEPMOJIMHAMHUKA
1,2 |1.1.|OcHOBHEBIC TTOHSITHSA U 3aKOHEI OCHOBHBIE TOHSATHS 1 3aKOHBI
MOJIEKYJIIPHOU (DU3UKHU MOJIEKYJIIPHON (DU3HKH
3,4,5 |1.2.|IlepBoe HAaYaJIO TEPMOTUHAMUKHI [lepBoe HauanO TEPMOAMHAMUKHI
6-8 |1.3.|Cratuctrueckue pacrpeneiaeHus CraTucTuyeckue pacupeneacHus




9-11 |1.4.| SIBnenus mepeHoca SIBneHus nepeHoca

12,13 |1.5.|BTtopoe Havyano TepMOIMHAMUAKA Bropoe Hauano TepMOIMHAMUKI

14 |1.6.|PeanbHble rasel PeanbHbIe rasel

15,16 {1.7.|2Kuxakoe u KpuctamuMueckoe coctosHue | JKuakoe U KpUCTALINYECKOE COCTOSHUE
BEIIeCTBA BEIIeCTBA

7. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUAA JJIsA
CAMOCTOSTEJBHOM PABOTHI OBYYAIOUUXCS MO JUCHUIIIMHE

1. JlaGopaTopHslif mpakTHUKYM M0 Kypcy «O0mas ¢pusuka», pazaen «MomnekynspHas Guznka» / moj
penakmueit Mapkuna A.Il. u MacrtepoBa B.C. — O6nunCck: AT, 1998.

2. Typbuu A.®. Meroanueckue yka3aHUsl K BBITOJHEHUIO JTJAOOPATOPHBIX padboT 1o Kypcy «Oo1mas
duzuka». — Oormack: MATD, 1999.

8. ®POHJ OHEHOYHBIX CPEACTB JUIs1 NPOBEEHMSI TEKYIIEN A
MMPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIIIUXCSA IO JUCIUIIIMHE

8.1. Csa3b Medncoy popmupyemvimu KoMnem eHUUAMU U hopmamu KOHMPOAs UX 0C80CHU

Ne | KonrpoJgupyembie NuankaTop 10cTHKEHUS HanmeHoBaHHNe OLEHOYHOTO
n/m | pa3aesbl (TeMbI) KOMIIETEeHI[UH CpeacTBa TeKyllei u
AUCTUTLTNHBI NMPOMEKYTOYHOI aTTeCTaluu
Tekymas arrecTanms, 2 ceMecTp
1. Pazgen 1 3-0OI1K-1, Y-OIIK-1, B-OIIK-1 KosmokBuym

KonTponbsHas pabora
IIpome:xyTouHasi aTTecTanus, 2 ceMecTp
DK3aMeH 3-0OI1K-1, Y-OIIK-1, B-OIIK-1 DK3aMeHaIllMOHHBIN OniIeT

8.2. Tunosvie KOHmMpPOIbHBIE 3A0AHUA UTU UHBIE MAM EPUATIbL, HEOOXOOUMBbLE 0] OUEHKU 3HAHUIL,
YMEHUI U HABBLIKOG, XAPAKM ePUYIOUUX IMANbL POPMUPOEAHUA KOMNEMEHUU L

@OoH/ OLEHOYHBIX CPEACTB IO AWCHUIIIIMHE OOECIIEUMBAET IMPOBEPKY OCBOCHMS IIJIAHUPYEMBIX
pe3ysibTaToB 00y4eHHs (KOMIETEHLIMH M MX MHAMKATOPOB) MOCPEACTBOM MEPONPHUATHI TEKyIled u
IIPOMEKYTOUYHOM aTTECTALMH 110 JUCLUIIIMHE.

O1eHOUHEIE CpeacTBa IIpUBCJICHLI B HpI/IJ'IO)KeHI/II/I «®DOoH]1 OI[EHOYHBIX CpeaCTB».

8.3. Memoouueckue mamepuanvl, onpeoensouwiue HPoUeoypbl OUCHUBAHUSA 3HAHUI, YMEHUIl,
HA6bIKO6 U (U1u) onvima OeAmeabHOCMU, XAPAKMEPUYIOWUX Imansl GopMuposanus
KomnemeHuuil

Hrorosas arrectanusi o AUCHUIUIMHE ABJISIETCS MHTErPAJIBLHBIM MOKA3aTEJIEM KaU€CTBa TEOPETUUECKU X
M TPaKTUYECKUX 3HAHUN M HABBHIKOB OOYYAIOIIMXCS IO JMCIUIIMHE W CKJIAJIBIBACTCS M3 OIICHOK,
MOJIYYEHHBIX B XOJI€ TEKYIIIEH U MPOMEKYTOUYHOU aTTECTAIMH.

Tekymias aTrecranus B ceMecTpe MPOBOTUTCS C IENTbI0 00ecIiedeHUs] CBOCBPEMEHHOM 00paTHOM CBSI3H,
JUTsE KOPPEKIUU 00yUeHUs, aKTUBU3AINH CAMOCTOSTEILHON paOOThI 00YJarO X CSI.

HpOMe}KYTO‘IHaSI aTTeCTanusd NOpcaHasHadYCHa JId 00BHLEKTUBHOIO NMOATBECPKACHUA W OILCHUBAHUA
AOCTUTHYTBIX PE3YyJILTATOB 06y‘IeHI/I$I IMOCJEC 3aBCPIICHUA U3YUCHUSA U CHUIIIINHBL.

Texymias arrecranus OCyIIECTBIAETCS Ba pa3a B CEMECTD:
e kouTpospHas Touka Ne 1 (KT Ne 1) — BhIcTaBisieTcs B 3JIEKTPOHHYIO BEIOMOCTh HE MO37HEe 8

8



Helenn y4deOHOro ceMmectpa. BkiouaeT B ceOsi OLEHKY MEPONPUSTUN TEKYIIEro KOHTPOIS
ayTUTOPHOW U CaMOCTOSITENbHOW paboThl oOydaromierocs MO pasfenaM/TeMaM  y4eOHOM
TUCIUTUIMHBI ¢ | 10 8 Hexemo yaeOHOro ceMecTpa.

e xoHTposnbHas Touka Ne 2 (KT Ne 2) — BbicTaBisieTcss B 3JIEKTPOHHYIO BE€AOMOCTb HE mo3aHee 16
Hemenu ydeOHoro cemecrtpa. Bkiouaer B ceOs OLIGHKY MEpONPHSATHH TEKYIIEro KOHTPOJIS
ayIUTOPHOW H CaMOCTOSITEIbHOM pabOThl OOydYaromierocss IO pasjaeinamM/TeMaMm  y4eOHOMH
TUCIUTUIMHBI ¢ 9 110 16 Hexemo yueOHOro cemecTpa.

Pesynbratel Tekyuieil U MPOMEKYTOUYHOM aTTeCTallMHM MOABOAATCA MO ILIKayle OanabHO-pEeHTHUHTOBOM
CHUCTEMBI.

JTan peTUHIOBOW cHCTEMBbI / Henens bann
O1ueHOYHOE CPeICTBO Mty Makcrvym

Tekymas arrecTanus 1-16 36 60
KonTpoabHas Touka Ne 1 7-8 18 30
Konnokeuym 7 18 30
KontpoabHasi Touka Ne 2 15-16 18 30
Koumponvnas paboma 15 18 30
IIpome:xyToUHasi aTTecTaNMs - 24 40
DK3aMeH -

OKk3amenayuonuwlil Ourem - 24 40
HUTOI'O no nucumMmiInHe 60 100

* MuHUMaIbHOE KOJIMYECTBO 0AJIIOB 32 OILIEHOYHOE CPEICTBO — ITO KOJUYECTBO 0ajioB, HAOpaHHOE
O0yJarmMMCsi, TPH KOTOPOM OIICHOYHOE CpEACTBO 3aCUMTHIBACTCS, B IIPOTUBHOM Cllydae
O6y‘~I&I-OIHHﬁC§[ JOJDKCH JIMKBUAWPOBATE MOABUBIIYHOCIA aKaACMHWYCCKYIO 3a10DKEHHOCTD IO TeKaneﬁ
WJIM IIPOMEXKYTOYHOM aTTecTallii. MUHUMAJIbHOE KOJIMYECTBO OAJNIOB 33 TEKYIIYIO aTTECTaIUIO, B T.4.
OT/ENBHOE OLIEHOYHOE CPENICTBO B €€ COCTaBe, M MPOMEXKYTOUYHYIO aTTecTanuio coctaiseTr 60% ot
COOTBCTCTBYIOINX MaKCUMAJIbHBIX 6aJIJ'IOB.

CTyzmeHT cuuTaeTcsi aTTeCTOBAaHHBIM 110 pa3jieny, 3a4eTy MM 9K3aMeHy, €clii OH HaOpai He MeHee 60%
OT MaKCHMAaJbHOT O 0aJlia, MpeayCcMOTPEHHOTr 0 paboyeil mporpaMmMoi.

CtyneHT MOXeT ObITh aTTECTOBAaH IO JUCHUUIUIMHE, €CIM OH aTTECTOBAH IO KaXIOMY pasJelny,
3a4yeTy/7K3aMeHy U ero CyMMapHbIi 6at cocraBiseT He MeHee 60.

Onpeoenenue oonycos u wumpagos

Bonycel: moourputenbHbie Oauibl CTyIEHT MOXKET MOJYYUTh K CBOEMY PEHTHHTY B KOHIIE CEMecTpa 3a
MPUCYTCTBUE HA JICKIUAX, MPAKTUYECKUX M JTAOOPATOPHBIX 3aHATHUSX W AKTUBHYIO U PETYISIPHYIO
paboTy Ha 3aHATHUAX.

bonyc (mpemuansHbie Oanibl) HE MOXKET MPEBBINIATH S OaIOB, BMECTE € OaylaMU 3a TEKYIIYIO
aTTectanuio — He 6osee 60 6ayIOB 3a cemMecTp.

8.4. IlIkana ouenxku o6pazoeamenbHbIX 00CH UNHCCHUTL

HToroBas aTrectamys Mo JUCUUIUIMHE orleHnBaeTcs mo 100-6ayuibHOM mIKajge U IpeiCTaBiIsieT CyMMy
0aJu10B, 3apabOTaHHBIX CTYAEHTOM IIPH BBIIOJHEHUM 3aJJaHUN B paMKaxX TEKyIIeHd M MPOMEXYTOUHOM
aTTeCTalluu

Cymma Ouyenka no Ouenka | Tpebosanusa K ypoeuio 0ceoenus yueonoi
oannoe 4-x bannvHoUl WKane ECTS OUCHUUNTIUHDL

O1eHKa «OTIIMYHOY BBICTABISIETCS CTYACHTY,
90-100 5- «omauynoy/ «3aumeno» A €CJIM OH I'TyOOKO Y IPOYHO YCBOMJI
IPOrpaMMHBIN MaTepUal, HCYSPIBIBAIONIE,
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MOCJIEIOBATEIBHO, YETKO U JIOTHUECKH
CTPOMHO €ro u3araeT, yMeeT TeCHO
YBSI3bIBATH TEOPUIO C IPAKTUKOM, UCIOJIb3YyET
B OTBETE MaTepual MOHOTpaprUIeCKOn
JUTEPATYPBI

85-89 B O1ueHka «XOpoIl0» BBICTABIISETCS CTYAEHTY,
€CITU OH TBEPJIO 3HAET MAaTEPHAJI, TPAMOTHO H

4 - «xopowoy/ 1o ¢ meCTBpII[BnaraeT ero pHe ;[Z)np CKast

«3a4meHo» Y y - Y

75-84 C CYIISCTBCHHBIX HETOYHOCTEH B OTBETE Ha

BOIMPOC

70--74

65-69 D OrneHka «y/10BJIETBOPUTEIHHO) BHICTABISAETCS
CTYJIEHTY, €CJId OH UMEET 3HaAHUS TOJIbKO

3. OCHOBHOI'0 MaTepuaia, HO He yCBOUJI €r0
JIeTaJieid, JOIMyCKaeT HETOYHOCTH,
HEIOCTaTOYHO MpaBUIIbHbIE (HOPMYITUPOBKH,
HapyIIEHUs! JIOTUYECKOM
MOCTIEIOBATENbHOCTH B U3JI0KECHUU
IPOrpaMMHOI0 MaTepuaia

«y00671emBOPUMENbHO »/
60-64 «3a4meHo» E

O1ieHKa «HEYIOBJICTBOPUTEIBHOY
BBICTABIISICTCS CTY/ICHTY, KOTOPBII HE 3HACT
3HAYUTEILHOW YaCTH MPOrPAMMHOTO

2 - MaTepuaa, JOIMyCKaeT CYIICCTBCHHbIE

0-59 «HEYO008emEOPUMENLHO»/ F omm6Oku. Kak mpaBuiio, orneHka

«He 3aUumeHo» «HEYJIOBJICTBOPHTEILHOY» CTABUTCS
CTYZICHTaM, KOTOPBIC HE MOT'YT IPOJIOKUTh
o0yuyeHue 0e3 JOMOTHUTENBHBIX 3aHATHN 110
COOTBETCTBYIOIICH /T CIIUILINHE

9. HEPEYEHb 9CHOBHOI71 U JONMOJIHUTEJIbHOM YUYEBHOMN JHUTEPATYPBHI,
HEOBXOJIUMOMU JJIs1 OCBOEHUA JUCHUITJINHBI

a) ocHosnas yueonas iumepamypa:

1. CasenseB U.B. Kypc obmeit ¢pusuxu. B 3-x 1. T.1. Mexanuka. MonekymsipHas ¢pusuka. — M.:
Jlanb, 2009-2011. (13 3k3., DBC Jlans, http://e.lanbook.com/).
2. CasenseB U.B. Kypc obmeit ¢usuku. B 5-u 1. Tom 3. MonekynsiapHas ¢usuka u

tepMmoauHamuka. — M.: Jlanb, 2011. (OBC Jlans, http://e.lanbook.com/).

3. Hponos N.E. 3amaun mo obmeit ¢usuke. — M.: "Jlabopatopus 3uanuii" (panee "BMHOM.
Jlaboparopus 3uanwmii"), 2010-2014. (69 sk3. , ObC Jlaus, http://e.lanbook.com/).

4. Hponos N.E. ®uzuka makpocucrem. OcHoBHBIE 3aK0HBI. — M.: "JlabopaTopus 3nanuii" (panee
"BUUHOM. Jlabopatopus 3uanuit"), 2012. (1, 9bC Jlans, http://e.lanbook.com/).

0) OononHumenvHasn yueonan 1umepamypa:

1. Cuyxun /I.B. O0muit kypc pusuku. Tom 2. Tepmoaunamuka u MonekyisipHas ¢usuxa. — M.:
dwusmataut, 2006. (OBC Jlans, http://e.lanbook.com/).
2. CagenbeB U.B. Kypc o6meit ¢puszuku. Kuura 2. — M.: ACT, 2002 (200 3k3.).

10. MEPEYEHb PECYPCOB WH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb MHTEPHET»), HEOBXOJAUMBIX IS
OCBOEHUSA AINCHUIIJINHBI

1. DnexkrponHo-OMbMMoTeuHas cucrema ibooks.ru [Dnexrponnsiii pecypc] — URL: http://ibooks.ru/.
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2. DnexTpoHHO-OMOimMoTevyHass  cucremMa  «Jlamp»  [DnektponHsidi  pecype] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. OopazoparensHas maardopma «FOpaitt» [dnekrponnsbiii pecype] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

4. DOnexrtpoHHass OubnuoreuHas cucrema «Kymep Oyk» [Onekrponssii pecypc] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. DmnekrponHast bubnuoreunasi cucrema «KoHCynbTaHT cTymeHTa» [DneKkTpoHHbI pecypc] — URL:
http://www.studentlibrary.ruhttp://ibooks.ru/.

6. LlenTp uHbOPMAIMOHHO-OMOIMOTEUHOTO O0ecTiedeHusT yueOHO-HayqHOI nestenbHoctd HUSAY
MUOU [Dnextpounsiit pecypc] — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOJAUYECKHE VYKA3AHMSI /151 OBYYAIOIUXCSI MO OCBOEHHUIO
JUCLUTINHBI

Bun yueOHbIX Opranuzanus AeaTeIbHOCTH CTYIeHTa
3aHATUN
Jlekus Hanucanne koHcmekra JeKUMA: KpPaTKO, CXEMATUYHO, I1OCIIEIOBATEIBHO

(UKCHPOBATh OCHOBHBIE TMOJIOXKEHHS, BBIBOABI, (HOPMYIMPOBKH, O0OOIICHHUS;
MoMeYaTh BaXKHbIE MBICIH, BBIACIATH KIIOUEBbIE ClIOBa, TepMUHBI. [IpoBepka
TEPMUHOB, TMOHATUH C MOMOIIBIO SHIUKIIONEIUMN, CIOBapel, CIPaBOYHUKOB C
BBIIMCHIBAHUEM TOJKOBAaHUW B TeTpaab. OOO3HAYUTH BONPOCHI, TEPMUHBI,
MaTepHall, KOTOPbI BbI3bIBAET TPYIHOCTH, IOMETUTH U TONBITAThCSA HAUTU OTBET
B peKoMeHayeMoi uteparype. Eciu caMocToATenbHO HE yaaeTcs pa3o0paThes
B MaTepHalie, Heo0XoauMo cPOpMYITHPOBATH BOIIPOC U 33J1aTh MPENOAaBATEIIIO
Ha KOHCYJIbTAIlUU, Ha TPAKTUYECKOM 3aHSITHH.

IIpakTuueckue [TpopaboTtka paboueii mporpamMmsl, yaeiss 0co00e BHUMaHUE IEISIM U 33a/1adam,
3aHATUSA CTPYKTYpE M COJAEPKAHUIO AUCUUILUIMHBL KOHCHEKTMpOBaHHWE HMCTOYHHUKOB.
PaGoTa ¢ KOHCTIEKTOM JIEKIIHiA, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCAM,
MPOCMOTP PEKOMEHJyeMOW JUTeparyphl. Pemienue pacueTHO-TpaduyecKux
3aJIaHMIl, peIIeHNE 3a/1a4 110 AJITOPUTMY U .

KontponbsHas 3HAKOMCTBO C OCHOBHOM M JOINOJHUTENbHOM JHUTEpaTypoH, BKIIOUas
pabota CIpaBOYHBIC M3JaHUs, 3apyOeXHbIE HMCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHHOB, CBEACHUH, TpeOYIOMUXCS I 3allOMHHAHUS W
SIBJISTIFOIIIMXCSI OCHOBOMOJIAraloMMU B 3TOU TEME.

KosnmokBuym PaboTa ¢ KOHCITEKTOM JIEKIIHi, TOJATOTOBKA OTBETOB K KOHTPOJIbHBIM BOITPOCAM.
[ToaroroBka k [Ipy moAroToBke K SK3aMEHY HEOOXOAMMO OPHUEHTHUPOBATHCS HAa KOHCIIEKTHI
IK3aMEHy JIEKLHUH, pEKOMEHAYEMYIO JTUTEPATYPY.

12. IEPEYEHb HH®OPMAIIMOHHBLIX TEXHOJIOTHU, HCIHOJB3YEMBIX TIPH
OCYHIECTBJIEHUHN OBPA3OBATEJIBHOI'O TIIPOLHECCA IIO JJUCHUIIIMHE,
BKJIIOYASA ITIEPEYEHDb ITPOI'PAMMHOI'O OBECIIEYEHUA U UHOOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM (ITPM HEOBXO/IUMOCTH)

Hcnonp3oBanue nHGOPMAIIMOHHBIX TEXHOJOTHI TP OCYIIECTBICHUH 00pa30BaTEIBHOTO MPOIecca Mo
AUCHUIIMHE OCYHICCTBIIICTCA B COOTBCTCTBHU C YTBEPKIACHHBIM ITonoxxenuem 06 SHCKTPOHHOI\/'I
nHpopMamoHHo-o6pasoBarenbHol cpene MATD HUAY MUODU.

DnexkTpoHHas cucTema ympaeieHusi oOyudenwem (LMS) wucmomedyercs s peanuzaiuu
00pa30BaTeIbHBIX IPOTPaMM IIPU OYHOM, TUCTAHIIMOHHOM M CMEIIEHHOM pexuMe o0yuenus. Cucrema
peanu3yeT CICAYIOIINEe OCHOBHBIC (DYHKIIUHU:

1) Co3naHue ¥ yrpaBJieHHEe KIaccaMH,

2) Co3nanue KypcoB,

3) OpraHu3anus 3amucy yuaigxcsi Ha Kypc,

4) [Ipenocrasienne 10CTyNa K y4eOHBIM MaTepUaIaM JJIsl yUIamuxcs,

5) [TyOnukanust 3agaHui AJ11 Y9CHUKOB,
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6) Onenka 3a1aHuil ydanmxcs, IPOBeACHNE TECTOB U OTCISKMBAaHUE TIporpecca o0ydeHus,
7) Opranu3zanus B3auMo/Iei CTBUS y4aCTHHUKOB 00pa30BaTeIbHOIO IpoIlecca.

Cucrema UHTETpUpPYETCsl C JOMOJHUTEIBHBIMU CEpBUCAMH, O0ECIEeYMBAIOIIMMI BO3MOKHOCTH
UCIONB30BaHUsl TaKuX (QYHKIUI Kak pabouyuil KaJaeHIapb, BHUACO CBA3b, MHOTOIMOJIB30BATEIHCKOE
peIaKTHUpPOBAaHKE TOKYMEHTOB, CO3/laHue (OpM OMPOCHHUKOB, MHTEPAKTUBHAS JAOCKA NJISi PUCOBAHHS.
ABTOpH3aLUs 110JIB30BATENIEH B CUCTEME OCYUIECTBJIISIETCS OCPEICTBOM KOPIOPATUBHBIX aKKAaYHTOB,
MPUBSI3aHHBIX K JIOMEHY Oiate.ru.

12.1. Ilepeuensv unghopmayuonnvix mexnoaocui

[Ipu ocymiecTBieHnn 00pa30BaTEILHOIO MPoIlecca MO JUCHUTIINHE HCIIOJB3YIOTCS CICTYIOINe
WH(POPMAITMOHHBIC TEXHOJIOTHH:

— MPOBEICHHUE JIEKUNUN U MPAKTUYECKUX 3aHATUI C UCIIOJIb30BAaHUEM CIIAW1-IIPE3EHTALINN;

— HCMOJIb30BAHME KOMITBIOTEPHOT'O TECTUPOBAHMS;

— OpraHu3aIys B3auMOJICHCTBHS C 00YJaIOMUMHUCS TOCPEACTBOM 3JIeKTpoHHOH mouThl 1 DNOC.

12.2. Ilepeuens npozpammmnozo obecneuenus

— Penaxrop npesentanuii Microsoft PowerPoint;
— Bpay3zepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIIBXOTCpPHAasA CCTh U rja00aibHast CETh I/IHTepHCT.

12.3. Ilepeuenv ungpopmayuonnvix cnpasouHbIX CucCH eM

JloCcTymll K SIEKTPOHHBIM OMOIMOTEYHBIM pecypcaM U AJIeKTpoHHOU OubnuoreyHoi cucteme (DBC)
OCYIIECTBIISIETCS TTOCPEICTBOM CIIEIIMANBHBIX pa3ziesioB Ha oduinanbaoM caiite UATO HUAY MUDU.
ObecnieueH a0CTyn K SJEKTPOHHBIM Kataimoram OubOimoreku HNATD HUAY MUDU, a Ttake

ANEKTPOHHBIM oOpa3zoBarenbHbiM pecypcam (DUOC), chopmMupoBaHHBIM Ha OCHOBAaHWUHU MPSIMBIX

JIOTOBOPOB € TIpaBOOONaaTensiMi Y4eOHOM M y4eOHO-METOAMYECKON ITHTEpaTyphbl, METOIUYECKUX

MOCOOMIA:

1) WNudopmanumonnsie pecypesl Cerrn Koucynprant Ilmroc, www.consultant.ru (uadopmariust
HOPMAaTHBHO-TIPABOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIBIOTEPHBIX W
TEICKOMMYHHKAITMOHHBIX TEXHOJIOTHIA);

2) DNEeKTPOHHO-0MOIMOTeTHAs cucrema HUAY MU DU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBbC «M3narensctBa Jlauby, https://e.lanbook.com/;

4) DnekTpoHHo-0nOoTeunas cuctema BOOK.ru, www.book.ru;

5) basbl naHHBIX «DNeKTpoHHO-0nbmmoTeunas cucrema elibrary» (9BC elibrary);

6) basosas Bepcust DBC IPRbooks, www.iprbooks.ru;

7) ba3bl nanHbIX «DyekTpoHHas Onbnmoreka Texuuueckoro BY3a» www.studentlibrary.ru;

8) OneKTpOHHO-0MOIOTEeUHAs cucTema «AnbOykc.py/ibooks.ruy,

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

13. OIMUCAHUE MATEPUAJIbHO-TEXHUYECKOW BA3bl, HEOBXOJAUMOM I
OCYHECTBJEHUA OBPAZOBATEJIBHOI'O ITPOUHECCA 110 JUCHUIIJIMHE

1. AynuTOpHBIH POHI HHCTUTYTA.
2. YuebHas nabopatopus "MomnekynsipHas ¢puznka".
3. bubnurorteunslii poHI HHCTUTYTA.

14. UHBIE CBEAEHUSA U (MJIN) MATEPHU AJIBI

14.1. Ilepeuenv o00pazoeamensvHbIX MEXHONO2UN, UCHOILIYEMBIX HPU  OCYULECHGIEHUU

oﬂpasoeameﬂbnozo npouyecca no ()ucuunnuue
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Ha nexumsax u CEMHHApax MOCTOAHHO HMCIIOJB3YIOTCA CICAYIOIMHNEC HHTCPAKTUBHBIC MCTOAbI 06yqu1/I;1:
AUCITYT, I'pyIIoBas JUCKYCCUs, I[e6aTI>I, MO3TOBOM TYypM, np06neMHa;1 W MHTCPpAKTHBHAsA JICKIIUHU.

14.2. @opmuvr opzanuzayuu camocmoamenvHou padomol odyyarouuxca (memvl, 6blHOCUMbBLE ONA
CaAMOCmOAMENbHO20 UYYUEHUA; 6ONPOCHL O CAMOKOHMPONA; MUNOGble 3A0aAHUA 01
camonpoeepku)

1. CaBenbeB U.B. Kypc o6mieii pusuku. Tom 1. Mexanuka. Monekynsipaast pu3uka U TepMOJAUHAMUKA.
— M.:, U3narenbctBO «Jlanby, 2006. C. 246-261 (I'mapoauHaMuka).

2. CasenbeB 1.B. Kypc obmeit pusuku. Tom 1. Mexanuka. MonekynspHas ¢pu3nuka U TEpMOAMHAMUKA.
— M.:, I3natenbctBO «Jlamwy, 2006. C. 324-332. (Onpenenenue [lepppenom uncna ABoraapo).

3. CasenbeB 1.B. Kypc o0mieii ¢puzuku. Tom 1. Mexanuka. MonekyisipHas pu3uka v TepMOIMHAMHKA.
— M.:, U3narenbctBo «Jlanby, 2006. C. 324-332. (CTtaTHCTHYCCKUI BEC).

4. CasenpeB 1.B. Kypc obmeit puzuku. Tom 1. Mexanuka. MonekynsipHas Gpu3nKa 1 TEpPMOANHAMUKA.
— M.:, M3garenbctBo «Jlanwy, 2006. (TepmoaunamMuueckue MoTeHIMAIbl. BHYTpEeHHSS dHEprus.
CBoOotHast SHEPrus. DHTAIBITHSA).

14.3. Kpamkuii mepmunonozuueckuii cioeaps

AnnadaTH4ecKHUM Ha3bIBAaeTCsl INpolece, MPOUCXOAAIMH B YCIOBHS Temousonsuuu (6e3
TEIIO00MEHA CO cpedoil).

Bapomerpuueckas ¢popmyiia Jlanmnaca naer 3aBUCUMOCTb JaBJICHHS OT BBICOTBI: P = Po exp (-ugh/RT),
rJie )L — MOJIsIpHast Macca rasa, h — Beicota, T — TeMiiepaTypa, Po— JAaBJICHHE Y IOBEPXHOCTH 3eMiH, R =
8,31-10° JIx/xmons K — yHuBepcanbHas Tra3oBas IOCTOSHHas. TakuMm 00pa3oM, JaBlieHHE
SKCHOHEHIIUATBHO YOBIBaeT ¢ BhICOTOI. DOopMyTia BhIBEICHA MPH YCIOBHH MOCTOSHCTBA TEMIIEPATYPHI
U OJHOPOAHOCTH TMOJs TsAroreHus. [loatomy mns peanpbHOW armocdepbl BBINONHSIETCA JIUIIb
MpUOIMKEHHO U TIPU HEOOIBIIOM U3MEHEHUH BBICOTHI.

Bakyymom Ha3bIBaeTCsl COCTOSHUE pa3peXeHHUs, KOrja COyIapeHHsl MOJIEKYJ Jpyr ¢ JpyroMm
HEMHOT'OYHCJIEHHBl TI0 CPaBHEHHUIO C COYJAapeHHMsIMM €O CTeHKaMH cocyaa. CTelneHb pa3pekeHus
3aBUCHUT OT COOTHOIIEHHS CPETHET0 CBOOOJHOTrO mpobera v TMHEHHBIX Pa3MepoB COCYAa.

BakyymHble Hacochl NMPUMEHSIIOTCS ISl CO3JaHUs 6axkyyma. Pa3muyaroT HAacoChl NPEABAPUTEIBLHOTO
BaKyyMa (1715 CO3JaHusl 1aBJICHUSI TTOPSIJIKA 103 mm PT. CT.) M HACOCHI BEICOKOT'O BaKyyMa (17151 CO3/1aHU S
nasnenus mopsaka 107 Mm pr. cT. u HIKeE).

BeuHbIM ABHraTeseM BTOPOro poja HA3bIBAETCS yCTPOMCTBO, MPEBpaIlaloliee B MOJIE3HYI0 paboTy
BCE KOJUYeCmB80 mensomsl, TOJIydeHHOE OT HarpeBarens (0e3 mepemayud HEKOTOPOTO KOJIMYECTBa
TETJIOTHI XOJIOMUIIBHUKY). YTBEp:KIEeHHE O HEBO3MO)KHOCTH BEYHOT'O IBUTaTeNsl BTOPOTrO poja — OJHA
13 BO3MOXKHBIX (OPMYIUPOBOK 8MOPO20 HAYANA MEPMOOUHAMUKU.

BeunbIM aBHrartesieM mepBoro poaa Ha3blBa€TCS YCTPOMCTBO, CO3JAIOIEE 3HEPIrUI0 U3 HUYETO.
HeB03MOXHOCTh TaKOT0 IBUTATENSI BBITEKACT U3 NEPBO2O HAYAIA MEePMOOUHAMUKY (3aKOHA COXPaHEHU S
SHEPrun).

BHyTpeHHMM TpeHueM Ha3bIBA€TCs BOSHUKHOBEHUE CUJIBI TPEHUSI MEXKAY CIOSIMH >KMJIKOCTH WM rasa,
JBUKYIIUMUCS C pa3HbIMU CKOPOCTAMHU. [IpUUMHON BHYTPEHHEro TpPEHHs SBIAETCA XaOTUYECKOE
TeruioBoe JABuxkeHue. CM. Takxke fAsnenus nepernoca.

Buyrpenneii sneprueii (U) Ha3piBaeTcs 001Ul 3anac SHEPTUU cUcmeMbl 32 BBIYETOM KMHETHYECKOM
SHEPruy CHCTEMBbl KaK LEJOro M IOTEHLIHMAJIbHOW SHEPrMM CHUCTEMbl KakK LEJIOro BO BHEUIHEM
MOTEHIIMATBHOM TM0Jie. BHYTpEHHSIsI SHEprusi uoeanvbHo2o 2a3a paBHA CYMMapHON KHHETHYECKOM
SHEPrUuu MOJIEKYIL.

CymectByer cBbimie 20 ¢opMyIHMpPOBOK BTOpPOro Hayajla TepMoauHAMHMKHU. IlepBas
(GhopMyITHpPOBKA: TEIUIOTa MOXKET CaMOINPOU3BOJILHO MEpeIaBaThCs TOJBKO OT Oojiee HAarpeThlX Tel K
MeHee HarperbiM. Eme omHa ¢GopMynauMpoBKa: B 3aMKHYTOM (M30JUPOBAHHON) CHUCTEME IMIpH
HEPaBHOBECHOM menjiooOMeHe SHmponus CACTEMbI BO3PACTAET, JOCTUTAs MAKCUMYMa MPU JOCTUKEHU U
cHCTEMOH paBHOBecHs. BTopoe Hauao yka3blBaeT, TaKMM 00pa3oM, Ha HallpaBJIEHHUE ITPOLIECCOB.
da3pl (arperatHble COCTOSIHUSI) BelIEeCTBA HAXOAATCS B JAMHAMUYECKOM pPaBHOBECHH, €CIIU
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KOJIMYECTBO MOJIEKYJ, MePEeXOSAMX U3 MepBOi (ha3bl BO BTOPYIO B €IUHUILY BPEMEHH, PABHO YHCIY
MOJIEKYJI, TIEPEXOASIINX 32 TO XK€ BpeMs H3 BTopoi ¢a3bl B mepByr0. PaBHOBecue MOXKET ObITH Ha
TPAaHMIIE <GKHIKOCTB-TIAP», «TBEPAOE TEIO-KUIAKOCTb» H «TBEpAoe Teno-nap». JlaBieHue,
COOTBETCTBYIOIIIEE PABHOBECHIO, 3aBUCUT OT TemuepaTypbl. CM. Takxke Tpoiinas mouka.

JAu¢dy3unein Ha3pIBACTCSA NPOLECC BBIPABHUBAHUS KOHIIEHTPALMM CONIPUKACAIOLINXCS CIIOEB )KUIKOCTH
WJIM Ta3a BCIENCTBHUE XaOTHUYECKOro (TEIIOBOro) ABMKEeHUS Mosekyl. Auddysus npuBoauT K ToMy,
YTO MPUMECU B >KMJKOCTU WUJIM Ta3e paclHpoCTpPaHSIOTCS OT MecTa uX BBeAeHus. CM. Takxe Aerenus
nepeHoca.

3akon boiinsg-MapuorTa yTBEpKIaeT, 4YTO JJIs1 JaHHOM MacChl rasa, mpu MOCTOSHHOW TeMIepaType,
MIpoM3BeJIeHNE 1aBlIeHUsI HA 00bEeM eCTh BeIMYMHA MOCTOsHHas: PV = const.

3akon I'eii-JIroccaka yTBepkaaer, 4To Uil JAaHHOW MacChl rasa, MPH MOCTOSTHHOM JIaBJICHUH, 00heM
rasa npsiMo npornopuuoHanex adcomoTHoi temmepatype: (Vi/V2) = (T1/T2).

3akoH I'yka BbIpaxkaeT JMHEHHYIO 3aBUCHMOCTh MEX/ly HANPSDKEHUSIMUA M MaJIbIMH J1ehopMalusiMu B
ynpyroii cpene. Anrimiickuii ydenblii P.I'yk oOnapyxwun (1660), 4yTo mnpu pacTsDKEHHH CTEpXKHS
JUIMHOK | W IUIOMmAABI0 TONMEPEYHOro CEeYeHUs S YAIMHEHHE CTepkHsS Al mponopuuoHaibHO
pactaruBatomeii cuine F. Eme onna dopma 3anucu 3akona I'yka: 6 = Eeg, rne o = F/S — HopmanbHOE
HaIpsHKEHHE B ToniepedyHoM cedeHnd, € = Al/l — oTHocuTenbHOe ymmHeHue crepikHs. Koadduument
npornopiuroHagbHOCTH E HasbiBaeTcs moaynem FOHra.

3axoH /laabTOHA I1acuT: JaBJIeHHE CMECH XUMUYECKH HE B3aUMOJAEUCTBYIOLIMX ra30B PpaBHO CyMMeE
napyuanbHslx 0aeneHuli OTACIbHBIX KOMIIOHEHTOB.

3akon /louonra u IItm yTBepkzaer, 4TO AaTOMHAs TEIUIOEMKOCTb XHMHYECKH ITPOCTOrO
KPUCTAJUIMYECKOr0 TBEPAOT0 TeJla OAMHAKOBA JJI BCEX TAKUX TEJl, HE 3aBUCUT OT TEMIIEpaTyphl U paBHA
Ca = 3R, rne R = 8,31-10° Jx/kmons'K — yHuBepcanbHas ra3oBas MOCTOsiHHas. IIpu HH3KMX
TeMIlepaTypax 3aKOH IEpecTaeT BBIMOIHATHCS, a npu I — 0 Ca — 0. OObsICHUTH yKazaHHOE
3aTPyJHCHHE YAaJI0Ch KBAHTOBOM Teopuu Termaoemkoctr (Dinmreitn, 1907; Jlebaii, 1914).

3akon Hlapas yTBepxnaer, 4yTo I JaHHOW MAcCChl rasza, Ipu MOCTOSHHOM OObeMe, J1aBJIeHHUE rasza
MPSIMO IPONOPLIMOHATILHO a0COIIOTHON TeMIepaType:

(p1/p2) = (T4/To).

HneanbHoii Ha3bIBaeTcsl TeNJI0Basi MallMHAa, padoTaromas no yuxiy Kapho.

HNneanbHoii X010AMJIBHOM MAIIMHOM HA3BIBACTCS XOJI0IMIbHAS MallIMHA, paboTaromias mo oopaTHOMy
yuxny Kapno.

HNneajbHBIM ra3oM Ha3bIBAlOT CUCTEMY, CBOMCTBA KOTOPOW ONHUCHIBAOTCS ypaBHeHUeM KiamnenpoHa-
MenneneeBa pV = (m/p)RT, rae p — naBnenue, V — o0bem, T — TemmepaTypa, m — macca, L — Macca
omuoro kumomons, R = 8,31-10% Ix/xmonb'K — yHuBecanbHas razosas nocrosuaas. C TOUKM 3pEHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH HJI€abHBII ra3 — 3TO a3, MOJIEKYJIbl KOTOPOI'0 UMEIOT HYJIEBOU
COOCTBEHHBII 00BEM U HE B3aUMOJEICTBYIOT Ha pacCTOSIHUU. PeanbHblil ra3 npu yciaoBusax, OJM3KUX K
HOpMaJIbHbIM, MOXHO IPUOIMKEHHO CUUTATh U€AIbHBIM.

M300apuyecKknM Ha3bIBACTCS MPOIECC, TPOMCXOSIININ TPU MMOCTOSHHOM JaBjieHuu (P = COnst).
Hcnapenue >To mpolecc napoobpasosanus, IPOUCXOIAIINI MPH 1000 TemrnepaType ¢ TOBEPXHOCTH
AKUIKOCTH.

H30TepMryecKHM Ha3bIBACTCS MPOLECC, MPOUCXOAAIIUN TpU nocTosiHHOM Temmneparype (T = const).
KonBexknuel Ha3bIBaCTCS NPOLECC MEPEMEIINBAHUS CIIOEB KUJIKOCTU WIM I'a3a, UMEIOIINUX Pa3HYI0
memnepamypy U HAXOIAIIUXCS B ITOJIE TATOTeHUs. [IpuurMHON KOHBEKIIUH SBIISIETCS 3aBUCUMOCTh
IJIOTHOCTH YKMJIKOCTH WJIM rasza oT TemnepaTypbl. KOHBeK1Ms — 0JuH U3 CIOCO00B meniooomeHa.
KpaeBbiM yriiom HasbiBaeTcs yroa 0 MeXIQy KacaTelIbHOH K IMOBEPXHOCTU JKUIKOCTH B TOYKE
COIPUKOCHOBEHHUS C TBEPJbIM TEJIOM M MOBEPXHOCTBHIO TBEPJOro Teia. B ciyyae cMauuBaHus KpaeBoil
YroJ1 OCTPBIi, B CIIyda€ HECMauUBaHUS — Ty OMH.

Kpurnueckas remneparypa — memnepamypa, BbllIe KOTOPOU Ia3 HEBO3MOXKHO CKaTHEM ITPEBPATUTh
B KuAKOCTh. [Ipu TemmepaType HUXKEe KPpUTHUECKON M30TepMa cxaTus B KoopauHatax (p, V) nmeer
TOPU30HTAIbHBIM YYaCTOK — JINHUIO TUIABJICHHUS.

M3oxopuyeckuM Ha3bIBACTCS MPOIECC, TPOUCXOSIIHN MPH MOCTOSIHHOM o0beMe (V = const).
Kanuanspel — toukue tpyoku nuamerpom 0,01 — 0,1 mm. Ilpu omyckaHuy MX B CMadHMBAIOIIYIO
XKHUJKOCTb YPOBEHb XHUAKOCTU B KallMJUIAPE OKA3bIBAETCS BBIIIE YPOBHS JKUJIKOCTH B COCYAE, a MPHU
OIyCKaHMM B HECMA4YMBAIOIIYIO JKUJIKOCTh — HUXeE. BbicoTa moabeMa XUIAKOCTH B KalUJUIIPE
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onpexaensercs mo gopmyne Xropena: h = 4cosO-a/dpg, rae 6 — kpaeBoi yroin, o — xod¢ppuyuenm
NOBEPXHOCMHO20 Hamsdicenusi, d — nMuaMerp Kanmwuisipa, p — MJIOTHOCTh JKUJAKOCTH, g — YCKOPEHHE
CBOOOJIHOTO MaJIeHUs.

Kunenuem HasbiBaeTcs Imporecc MapoodOpa3oBaHus, NPOUCXONALIMI HE TOJIBKO CO CBOOOJHOI
MTOBEPXHOCTH KUIKOCTH, HO U BO BCEM 00bEME, BHYTPh 00pa3yroIuxcs My3blpbKoB napa. [1y3sipbku
rapa yBeJIMYMBAIOTCS B pa3Mepax U BCIUIBIBAIOT HA MOBEPXHOCTD U JIOMAIOTCS, CO3/1aBasi XapaKTEPHYIO
KapTuHy KumeHus. TemmepaTypa KUIIEHHUSI COOTBETCTBYET PAaBEHCTBY JABJICHUS HACBIIIEHHOI'O Hapa
KUJKOCTH BHEIIHEMY JaBJICHUIO.

KosnuyecTBo TemioThl — 3T0 SHEPrus, NogydeHHas (UJIM OTJaHHas) CUCTEMOM pu mennooomene. 1o
aHAJIOTHU C BBIpAaXKEHUEM JJIs dJIeMeHTapHOM paboThl 0A = pdV MOXKHO 3amucaTth JJIsl JIEMEHTapHOr 0
konmuyectBa TemoThl: 0Q = TdS. Temnepamypa 3nech UTPaeT Poib TEPMUIECKON «CUIIBI», & IHMPONUS
— TEPMHUECKON «KOOPIUHATHD».

Kaxnomy e3zaumoodeiicmeuro oTBe4aeT HEKOTOpast GU3NUECKask BEIMUMHA, XapaKTEPU3YIOLIasi CUCTEMY
1 Ha3bIBaeMasi KOOPIAMHATON COCTOSIHMSL. I TEpMOMEXaHUYECKON CUCTEMBI 3TO 00beM V U aumponus
S. Uucio KOOpAMHAT COCTOSIHMSI OIpeNeNsieT 4uciao creneHed cBoOoabl. Tak, TepMoMeXaHUYecKast
CHCTEMa UMEET JIBE CTEINEHU CBOOOBI.

Ko3¢ppuumeHT MOBEPXHOCTHOI0 HATSHKEHMS 0. OIIPEEIIIETCS KAK OTHOLIEHUE CUIIbI TOBEPXHOCTHOT O
HATsDKEHUS, JEeUCTBYIOUIEH Ha KOHTYp, OIpaHUYHMBAIOUIMI CBOOOJHYIO MOBEPXHOCTH KUAKOCTH, K
JUIMHE 3TOT0 KOHTYpA.

Kpucrann — tBepaoe Teno, 4acTuipl KOTOPOro PACIOIOKEHb! YHOPsA04eHHO. [1aBHBIM OTIMYHEM
KPUCTAJIJIOB OT aMOP(HBIX TBEPABIX TEIN SIBISAETCS aHU30TPONUsS (PU3NUYECKUX CBOWCTB (3aBHCUMOCTD
CBOMCTB OT HampaBieHus). CM. Takxe Kpucmaniuueckas peuiemka.

Kpucrannuyeckas pemerka - u300pakxeHue MOJI0KEHUS IEHTPOB aTOMOB HJIM MOJIEKYJI B KpUCTaJLIe.
JJieMeHTapHasi sfiYelKa — HauMEHbIIAas 4acTb PEIIETKH, OTOOpa)karllas CTPYKTYpY Kpucmaiid.
[ToBTOpEeHHE PIEMEHTApHOM SUEWKH MYTEM IMapajjieIbHOIO IMepPeHOCa MOXHO MOJYYUTh PEIIETKY B
L(EJIOM.

Kputuuyeckoii Ha3biBaeTcsl TeMmIlepaTypa, BbIIIE KOTOPOH ra3 Helb3sl NPEBPATUTh B KUJKOCTh
yBeJIMUEHHEM aaBiieHus. KpuTuueckas TemmepaTypa y pa3HBIX BEIIECTB MOXKET OBITb JTOBOJIHO
BBICOKOH M O4eHb HU3KOW. Hampumep, y BoastHOTr0 Mapa oHa paBHa 647 K, a y MoneKynsipHOro Bogopoa
33 K, ayremus 5,2 K. Cm. Taxxke Ilap.

MakpococTosiHMe —  COCTOSHME TEpMOJMHAMHYECKOM  cucmemvl, 3aJlaBaeMoe  Habopom
MaKpOCKOITMYECKHX MapaMeTpoB (J1aBjieHNE, 00beM, TeMIlepaTypa | 1p.), XapaKTepu3yloIuX CUCTEMY
B 11esioM. OJTHO MaKpOCOCTOSIHHE MOKET OBITh Peai30BaHO OOJBIINM (J1aXke OYeHb OOJIBIINM) YHCIIOM
muxpococmosnuil. CM. Takxke Tepmoounamuieckas 6eposmHoCmb.

MukpococTosiHHe — COCTOSHHUE TEPMOAMHAMMUYECKOM CHUCTEMBI, 3a/JaBaéMO€ HaOOpOM BEJIHUYUH,
XapaKTepU3yIOIIUX KaXayl0 MUKPOUYACTHILY (KOOpIWHATA, UMITYJIbC, JHEPTUS U T. [11.).

MKT — teopus TETIOBBIX SBJIEHNUN, OCHOBaHHAs HA MPEACTABICHUH O MeJIb4allINX YaCTULAaX BEIIECTBA
— atomax u Mosiekynax. CoBpemennoe Ha3Banue MKT — cratuctuueckas ¢pusuka. Cm. Takxe OcHosHble
NOJIOJHCEHUS MONEKYNAPHO-KUHEMUYECKOU Meopuu.

HacplmeHHbIM Ha3bIBaeTCS NaP, HAXOASIIIUNCSA B OUHAMUYECKOM PABHOBECUU C )KUTKOCTBIO.
HauBeposiTHelileii Ha3bIBaeTCs CKOPOCTb Ve, COOTBETCTBYIOIIAA MAaKCUMyMy (QyHKIUU
pacnpenenenus MakcBemna. Cm. Takke Pacnpedenenue Makceenna.

HauBeposiTHeliliasi CKOPOCTH MNPONMOPHUOHAIBHA KOPHIO KBagpaTHOMY U3 aOCONIOTHOM
TeMIepaTyphbl.

HepaBenctBo Kuaysmyca ectb mMaTemaTuuyeckas 3allUCh 6MOP0O20 HAYANA MEPMOOUHAMUKU TS
HEOOPAaTUMBIX MPOLECCOB B HEM3OJUPOBAHHOM CHCTEME: €ClIM CUCTEMa COBEPUIAET YUKA (KpY2060t
npoyecc), ToO U3MEHEHUE €€ SHMpOonuY PaBHO HYI0. Anredpandeckasi CyMMa IPUBEICHHBIX KOIUYECM 8
menaomul, COOOIIEHHBIX MPU ATOM CHUCTEME, PaBHO HYIIO B 00pamumom npoyecce N MEHbIIE HYJIS B
HeoOpaTUMOoM Mporiecce. [IpuBeeHHOe KOJIMYEeCTBO TEIIOTH — 3TO KOJINYECTBO TEIJIOTHI, OJYyYEHHOE
CHUCTEMOH OT HarpeBarenss (WM OTAAHHOE XOJIOAUJIBHUKY), OTHECEHHOE K COOTBETCTBYIOLIEH
TemIiepaType.

HopManbHBIME Ha3bIBAIOTCS YCJOBMS, KOT/Ia CUCTEMa (HarpuMep, Ta3) HaXOIUTCS IPU TaBJICHUU P
=1,013-10°I1a (760 mm pr. ct.) u Temnepatype T = 273 K (0°C).

OOpaTuMBIM Ha3bIBAETCS MPOLECC, KOTOPHIH MOXKHO MPOBECTH B MPSIMOM M OOpaTHOM HAaIpaBlICHUH
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4yepe3 OJIHU U Te e MPOMEKYTOUHbIE COCTOSIHHS 0€3 U3MEHEHHUs B OKpYk)arommx Tenax. O0paTuMbIMH
SIBIIIIOTCS PABHOBECHbIE NPOYECCHI.

OnbITHBIE Ta30BbIe 3aKOHbI — 3TO0 3aKoHbl botinsa-Mapuomma, I'eu-Jlioccaxa v Lllapas.

OcHosHbIe nmonoxenuss MKT:

- BCE TeJa COCTOAT U3 MeJIbYalIlInX YaCTHIl, aTOMOB U MOJIEKYJI;

- YaCTHUIbI 3TH HAXOJSITCS B COCTOSHUU HEMPEPHIBHOTO XaOTUYECKOTO IBUKEHHS, HA3bIBAEMOTO
TETLIOBBIM;

- MEX]ly YaCTULIAMU UMEIOTCS CUJIbI TPUTSHKEHUS U OTTAJIKUBAHMUS;

- IBMOKEHHE Ka)K/10M YaCTULIbI TOTUYMHSETCS 3aKOHAM KJIACCUYECKON MEXaHHUKH.

ITap — 570 ra3 npu Temnepatype HUXKe KpuTuueckoil. Ilap MoXHO mpeBpaTUTh B KHUJIKOCTh MPOCTHIM
ckatueM. Beskuit map — 310 ra3, Ho He BCAKM ra3 ecth nap. CMm. Takxke Kpumuueckas memnepamypa.
Koopounamoet W nomenyuanvt Ha3bIBAIOTCA IapaMeTrpamMu  cocrosHusa. Hampumep, s
TEPMOMEXaHUIECKOI CHCTEMBI apaMeTpamu coctostHus OynyT: o0beM (V), sumponus (S), naBnenue (-
p) u memnepamypa (T).

IMapunajbHbIM JaBJIeHHEM I'a3a Ha3bIBACTCA aBJIEHUE, KOTOPOE ObLIO ObI, €ClTi ObI ATOT ra3 3aHUMA
00beM, 3aHUMaeMbIii cMechio Ta3oB. CM. Takke 3axon [anbmona.

IlepBoe HaYa/10 TEPMOJAMHAMMKH — 3aKOH COXPaHEHUs YHEPIUH, 3allMCaHHBIH B Ype3BbIYaiiHO 0011t
(dhopMe, BKITIOYAIOIIUI U3MEHEHHE SHEPIUH 3a CUeT menioobmena. B crangaptaeix obo3naueHusnx: AQ
= AU + A — KoJIM4ecTBO TEmJoThl, coodmaemoe cucreme (AQ), UIerT Ha MOBBIIICHHE BHYTPEHHEH
sHepruu cuctembl (AU) u Ha coBepiienue padboTsl (A). 3aKOH COXpaHEHUs MEXaHUYECKOW dHEPTHH —
YaCTHBIN cly4ail mepBoro Hayana TepMOJUHAMUKHY.

IonuTponuyeckuM Ha3bIBaeTCsl MpoLecC, OMHChIBaeMblii ypaBHeHuem pV" = const, rme n —
HEKOTOpOE JICHCTBUTEIbHOE 4YHCIO (TOKa3aTrenb MOMUTpomnbl). HMzomepmuueckuu (0 = 1),
uzobapuueckuti (N = 0) , uzoxopuueckuii (n = o) u aduabamuyeckuti (n = 7y, y = cp/Cy) Mporecchr —
YacTHBIE cy4au MOJIUTPOIIUYECKOr 0 Mpoliecca.

Jus moboro e3aumoleticmeus CylmleCTBYeT BEIUYHMHA, Ha3biBaeMas MNOTEHIUATIOM. Y CIOBUEM
BO3HUKHOBEHHSI B3aUMOJICHCTBUS SIBISIETCS PAa3HOCTh MOTECHLHUAJIOB cucmemvl U cpeovl. Jns
MEXaHUYECKOr O B3aUMOJIeHCTBUSI TOTEHIIMAJIOM SIBJIIETCS JJaBJIEHUE, IS TEIJI000MeHa — TeMIeparypa.
JlaBieHue, paccMaTpuBaeMoe Kak TepMOAMHAMUYECKUN MOTEHIMaN, OepeTcsi CO 3HAKOM MHUHYC.
IIpuHUUN paBHOMEPHOro pacnpeiejieHUs] SHEPruM IO CHEneHAM ¢60000bl cHOopMyIHpOBaH
MakcBeuioM: eciii cucTeMa HaxXOAMTCS B COCTOSIHUM paBHOBecus Mpu TemmepaType T, To sHeprus
pacrpenensercss mo creneHsM cBOOOJbl PaBHOMEPHO M Ha KAy CTENEHb CBOOOIBI MPUXOAUTCS
sueprus (1/2)kT, rae k = 1,38-1023 JIx /K — nocrosunas bonsumana.

PaGoToii Ha3piBaeTCs MakpOQU3UUYECKUH CIIOCOO0 W3MEHEHHS GHYMPEHHel OHepeuu CUCmeMbl,
COIPOBOXKIAIOIIUIICS MaKpOCKONU4YeckuM JBrkeHueM. Cp.: Tennoobomen. JHeprus, KOTOPYIO CUCTEMa
nojy4aeT (WM OTAAeT) MPHU 3TOM MpoIlecce, Ha3bIBaeTCs Tak ke padoToii (A).

PaBHoBecHble pacnpeaedeHuss — (GOpMYIbl, MOKa3bIBaIOIIME, KaK PACIpeneNsioTCs MOJEKYJbl 10
3HEprusm u ckopoctsim. Cm. Pacnpedenenue boarvymana n Pacnpedenenue Makceenna.
PaBHOBecHBIM Ha3bIBaeTcsl Mpouecc, IPOTEKAOUMI OECKOHEUHO MENJIEHHO U MPEACTABIIAIOMINM
co0oi mocie10BaTeNbHOCTh PABHOBECHBIX COCTOSHUM. PaBHOBECHBIH ITpolLiecc MPOTEKAET IPU HATUUU U
OECKOHEUHO MallOil Pa3HOCTU HOMEHYUANO8 cucmemvl U cpedbl. PaBHOBECHBIEC MPOLIECCH HU3YydaeT
pas3zen mepmoouHamuru — mepmocmamuxa. PeanbHbIi Mpoliecc MOXKHO CUMTATh PaBHOBECHBIM, €CIH
OH IIPOTEKAET IOCTATOYHO MEJJICHHO.

Pacnpenenenue bosbumana — pasnosecHoe pacnpedeieHue MOIEKYN B MOTCHIHUAIBHOM IOJE: N =
noexp(-AE/KT), rme no — KOHIGHTpAlUsi MOJICKYJI TaM, TJe MOTCHIHalbHAs SHEPrHsl MPUHUMACTCS
pPaBHOH HYIIO; N — KOHIIEHTPAILM TaM, IJe MoTeHIManbHas sHeprus paBHa AE; T — temneparypa; k =
1,38-10"% JIsx/K — nocroannas bonsumana. IIpu T — o0 N'= No, T. €. KOHIEHTPALMU PHIPABHUBAOTCS
C TIOBBITIICHUEM TEMIIEPaTyPHI.

Pacnpenenenune MakcBelu1a — pasHogecroe pacnpedeiienue MOekyi o ckopoctsim: f(u) = (An/nAu)
= (4\Nm)u2e? | rae An — dmcio MOJIEKYJ, CKOPOCTH KOTOPBIX JIeXkaT B MHTEpBaje oT u 110 (u + Au); n —
o0111ee YMCII0 MOJIEKYJI; U = V/Vy— OTHOCUTENIbHAS CKOPOCTh, T. €. OTHOILIEHHE CKOPOCTH MOJIEKYJIBI V K
HauBepoATHEeHmeH ckopoct Ve, OTHOmeHHE An/n MOXHO HHTEPHPETUPOBATH KaK alpUOPHYIO
BEPOSATHOCTH TOT'0, UTO Y Hayraj B3ATOM MOJIEKYJbl CKOPOCTb OKAXETCsS B MHTEpBase OT u 10 (u + Au).
CBo0OoaHbIi mpoler ecTb pacCTOAHUE, KOTOPOE MPOXOAUT MOJIEKYJIa MEXY ABYMs cOoyaapeHusmMu. B
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MONEKYNAPHO-KUHEeMUYEeCKOU meopuy BBOIUTCA MOHATHE CPEJHEr0 CBOOOIHOro IIpodera.
Tepmoannamuyeckasi cucTemMa — 3TO 4acTh BceneHHOM, BelAENeHHAs 1 ucciaenoBanusd. Cpenon
MOJKET OBITh M Ta3 B COCYyJle U CKOIIeHHe ranakTtuk. Cpena — Bce ocrajbHOE (TO, YTO HE BOILIO B
CHCTEMY).

Crenenu cB00OAbI — HE3aBUCHMbIE KOOPAMHATHI, ONpPEEISAIONIME MMOJI0XKEHHE Telaa (MOJIEKyJbl) B
IIPOCTPAHCTBE.

Temneparypa — ¢u3nueckas BeIMYMHA, XapaKTEPU3YIOIIAs COCTOSIHHE TEPMOIMHAMHYECKOI O
paBHOBECHS MAaKPOCKOMUUECKOHN cucmembl. C TOUKHU 3pEHUS mepMOOUHAMUKY TEMIIEpaTypa €CTb Mepa
OTKJIOHEHHUS TaHHOTO TeJla OT COCTOSHUS TEPMOJUHAMUYECKOIO paBHOBECHS ¢ ApyruM TesoM. Oobiiee
OIIpE/ICIICHUE: TEMIIEPATYypa €CTh MPOU3BOAHAS OT GHYMpPEHHel Hep2ul CUCTEMBI 110 3Hmponuu. s
uoeanbHo2o0 2a3a TeMIlepaTypa ecTh Mepa CpeHel KHHETHUECKOH SHEPr Uy MOJIEKYJIbI.

TBopubl 6mopozo nauana mepmoounamuku TomcoH n Knaysuyc pacnpocTpaHwId BTOPOE HAYAJIO Ha
BClO0 BeeneHHyto, paccMaTpuBasl €€ Kak 3aMKHYTYIO cucmemy. XOJA UX pacCcykJIeHui Obul Tako. Bee
BHUJIBI DHEPruM MOryT O€3 OrpaHMYEHMH NEepeXOAUTh BO BHYTPEHHIOI OHHEPrui0 (B HSHEPIUIO
Xa0THYECKOTO JBMKEHHUS YacTUIl, KaK 4YacTo TOBOPAT, B TEIIOTy). TemioTa camoOIpOU3BOJBHO
CaMOIIPOU3BOJIBHO IepefaeTcst 0T 0ojiee HAarpeThix K MeHee HarperbiM TenaMm. OOpa3HO roBopsi, Bce
BU/IbI DHEPTMH CTEKAIOT B TEIUIOBOM OKeaH. B KOHIlE KOHIIOB HACTYIIA€T pPaBHOBECHE IIPH TEMIIEpATYpE,
O0mm3koil k abcomoTHoMy Hymo. Hactymaer temmnoast cmepts Bceenennoii. Kputuka 3toil Teopuu
OCHOBaHA Ha JIBYX IIOJIOKEHUAX. Bo-nepBrIX, BeeneHHyro Henb3sl CUMTATh 3aMKHYTOM CUCTEMOM, Tak
KaK TOHSITHE CHUCTEMa MpPEANojaraeT Hajludue cpeovl. Bo-BTOpBIX, BO BceneHHOI CyecTByOT
IIPOLIECCHl KOHIIEHTPALUU 3HEPTUH, MEXaHU3Ma KOTOPbIX Mbl He 3HaeM. CM. Takxke Bmopoe nauano
mMepMOOUHAMUKU.

TennoBoe pacmmpenue TBepAbIX Ten (yBEIMUYEHHE pa3MepoB IpH HarpeBaHUM) OOBACHICTCSA
aCUMMETpPHEN NMOTEHIMAIbHON KPUBOW 3aBUCUMOCTH ITOTEHIMAIBHON SHEPIUU OT PACCTOSIHUS MEXIY
aTOMaMH.

TennoBbIMM MalIMHAMM Ha3bIBAIOTCS YCTPOMCTBa A MpPEOOpa3OBaHUS GHYmMpeHHel dHepauu B
MeXaHU4YEeCKyto paboty. JIto0as TenyioBas MallliHa COCTOMT U3 HarpeBaTess, XOIO0AUIbHUKA U pabodyero
tesa. K TemnoBsIM MallliHaM OTHOCSITCSI IapOBbIE MAIMHBL, IAPOBBIE U Fa30Bbl€ TYpPOUHBI, JBUrATEIN
BHYTPEHHET0 CrOPaHUsl, PEaKTUBHBIE IBUTATENHU U T. 1.

Ten10eMKOCTBIO TeJia (CHCTEMBbI) HAa3bIBACTCS KOAUUECHBO MEeNiombl, HEOOXOIUMOE Il HArPEBAHUSI
tena (cucmemwvl) Ha ONWMH KeNbBUH. Ecim pacdyer BeleTcss Ha OAMH KHIIOIPAMM, TEIJIOEMKOCTb
Ha3bIBACTCS yJEIBHOM, €CITM Ha OJIUH (KUJIO )MOJIb — (KUJI0)MOJISIPHOM.

Ten0npoBOAHOCTBIO HA3BIBAECTCSA MPOLIECC BBIPABHUBAHUS TEMIIEpATyp MPU CONPUKOCHOBEHUHU TN
(TBEpABIX, JKUIKHX WIM Ta3000pa3HbIX), HMEIOIIMX pa3Hyl TeMmiepatypy. TemIonpoBogHOCTb
00BSCHSCTCS IEPEX0I0M SHEPruu OT OoJiee HArpeThIX K MEHEe HarpeThIM 00JacTAM MPH OTCYTCTBUU
(ecnu 3TO ra3 WM KUIKOCTh) MTepeMELINBAHUs WIN Koneekyuu. CM. Taxoke Henenus nepernoca.
Tensioo0MeHoM (MM Temonepenadeil) Ha3bplBaeTCsi MUKpOPU3MUECKUH crnoco0 HM3MEHEeHHus
6HYmMpEHHell SHepeuu cucmemvl, HE CBA3aHHBIA C MAaKpPOCKOINMYECKUM JABM)KeHHEM. CM. Takxke
Konuuecmeo mennomeot.

Tepmoaunamuka — Hayka O caMbIX pa3HOOOpa3HBIX IIpolleccax M CONPOBOXKIAIOIIMX HUX
SHEPreTUYECKUX IMpeBpalleHusIX. TepMOIMHAMUKA OTHOCHTCS K 00JacTh Makpo(u3uKu, OHa
OTBJICKAETCSl OT IIOPa3yMEBAEMOr0 MOJIEKYJIIPHOTO CTPOEHHMS BEINECTBA M YYUTHIBAET JIUIIb
IIOBE/ICHUE cucmeMbl B IeJIOM. JlenuTcs Ha mepmMocmamuky U COOCTBEHHO TEPMOJUHAMUKY .
Tepmoannamuyeckasi BeposiTHOCTBL W — UHCII0 MUKPOCOCMOAHUI, C TIOMOLIBIO KOTOPBIX PEATIM3yETCs
JaHHOE MAaKpPOCOCMOAHUE.

TepMoauHAMUYeCKHUM MPOLECCOM HA3bIBAETCS HU3MEHEHHE KOOPOUHAM COCMOSHUA CUCTEMbl IPHU
HaJIMYUU PA3HOCTU NOMEHYUanos cucmemsol u cpedvi. CM. Takxke Pagnosecnwiii npoyecc.
TepMoagMHAMHUYECKHM PABHOBECHEM HA3bIBAETCA COCTOSHHUE, NP KOTOPOM MAaKpOCKOMHYECKHE
napamempbsl COCMOAHUA BCIOLy TOCTOSHHBI U HE U3MEHSIFOTCS C TEYEHUEM BPEMEHH.

Tperbe Hauaa0 TEPMOAMHAMHUKHM YTBEPXKAAET, UYTO IHMPONUs CUCTEMBbI NMpU aOCOMIOTHOM HYJE
TeMIiepaTyphl paBHa Hys0 (Teopema Heprera, 1906).

Jedopmanus Ha3pIBaeTcs: YOPYroi, eciy NMpu CHATUU AeQopMUpYIOUIe cuibl pasMepsl U GhopMma
Tena BoccraHaBimBaroTesa. CM. Takxke 3akon I'yka.

Tpoiinoii TOYK0ii Ha3bIBaeTCs TOUKa Ha auarpamme (P, T), B KOTOPOit niepecekarTcs KpuBbie (hazoBOro
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paBHOBecus. Ecnu BemiecTBo HaXOAUTCS MPH JABICHUH U TEMIEpaType, COOTBETCTBYIOIIUX TPOHHON
TOYKE, TO Bce TpH (a3bl (TBepHas, *KUAKas U ra3000pa3Hasi) HaXOASITCA B OUHAMUYLECKOM PABHOBECUU.
Hanpumep, ni1st Bogst: prp = 610 Ila, T, = 273,16 K.

YpaBHenue Ban-gep-Baanbca 310 ypasnenue cocmosnusa peanbHOro rasa, B KOTOpOM YUYUTHIBA€TCS
COOCTBEHHBII 00beM MOJIEKYI U CHIIbI HpUTsKeHus Mexay Humu: [p + (a/V,2)](Vy- b) =RT,rneau b
— TOMPaBKH Ha CHJIBI MPUTSHKEHHS M Ha COOCTBEHHBIM 00beM Molekyl Cm. Takxke Ypaswenue
Knaneiipona-Menoeneesa.

YpaBHenune Knaneiipona-Knay3uyca onuceiBaer pasoBbie nepexonst 1-ro pona:

(dp/dT) = MT(V2— V1). 3aece Vi u V2 — ynenbHbie 00bEMbl HU3KO- U BBICOKOTEMIIEPATYpHOU (a3sbl,
COOTBETCTBEHHO; A — yJleJibHas TenJoTa rnepexoja. B neBoii yactu ypaBHEHHs CTOUT MPOU3BOJHAS OT
JIaBJICHUS IO TeMIIepaType.

YpaBHenue Kinaneiipona-MenjaeneeBa — ypaBHEHUE COCTOAHUSA uoeanvrozo 2aza. PV = (m/p)RT, roe
p — naBnenue, V — 00beMm, T — Temmeparypa, m — Macca, [L — Macca OqHoro kumomons, R = 8,31-103
Jlx/kmouts- K — yHUBepcasibHast ra30Bast OCTOSIHHAS.

YpasHenune Maiiepa CBS3bIBACT MOJIIPHBIE TEIUIOEMKOCTH IIPM ITOCTOSIHHOM JAaBJICHUU U IIPH
IOCTOSIHHOM 00BbeMe: Cyp- Cuv = R,

S;[pa]a]{ezlgﬂii’(:el I%Iq("flﬁc.l/%w gggn%nn%HHB%%%agﬁgaﬂ raﬁ%)a HOCTO&ng{eCL m — Macca OJTHON MOJICKYJIbI,

No — KOHLIEHTPAIUs MOJIEKY, Vg — CPEIHSS KBa;[paquaﬂ CKOpOCTL

Ypasuenne MKT nas sneprum umeer Bun: Eqp = (i/2)KT. 3nech Ecp — cpennsis KUHETHYeCKast SHEPrHsl
onHoli Monekynsl, T — TemnepaTypa, i — uncio creneneii ceodomsl, k = 1,38-1072% JIx/K — noctosHHas
BbonpMana.

YpaBHeHHeM COCTOSIHUSI HA3bIBAETCSl YPaBHeHMe, CBS3bIBAIOLIEE napamempuvl cocmosnus. Jns
UOeanbHo20 2a3a YpaBHEHUEM COCTOSHUS SIBIETCA ypasHenue Knanetipona-Menoeneesa.

YpaBHenus IlyaccoHa cBS3bIBAIOT MONAPHO JaBJIeHHE, 00BEM U TEMIIEPATypy IPU aouabamuieckom
npoyecce:. TV = const, pV¥ = const, T*/p** = const. 3meck Y = Cp/Cy — OTHOIIEHHE I'a30BBIX
TEMJI0EMKOCTEH.

@®a30BbIM NEPEX00M MEePBOr0 Poja Ha3bIBAETCS MpPEBpAIEHHE, COMPOBOXKIAIOLIEECS BBIEICHUEM
WJIM TIOTJIOIIEHUEM SHEPIrUH (CKPBITON TEIIOTHI [Tepexo/ia) U U3MEHEHUEM yelbHoro oobema. K takum
MepexoiaM, B YAaCTHOCTH, OTHOCSATCS: NJAaBJIEHUE M KPHUCTAJIM3allMs, UCIIapeHHue U KOHJIEHcallus,
cyOnmManus (McrapeHue TBEpABIX Tell) U KOHASHCAIUS.

@®a30BbIM NEPeX010M BTOPOIo PoAa Ha3bIBAETCs NIPEBpallleHUE, Ipoucxosiiee 0e3 MOriIomeHHs HiIH
BBIJICJICHUS TEIUIOTHl U U3MEHEHHs yaeabHoro oobema. [Ipumeps! (pa3oBbIX Mepexo0B BTOPOTo poja:
nepexoj; peppoMarHeTuka B mapaMarHUTHOE COCTOsSIHUE MpH TemrnepaType Kropu, mepexon merasuia B
CBEPXIPOBOJISIIEE COCTOSIHUE U TIP.

®opmyaa Boabumana-Ilnanka cBs3eBaeT owmponuio S u mepmoounamueckyio eeposmuocmo W: S
=kInW.

@OyHKIUEH COCTOSHMSI Ha3bIBAaeTCd BEIMYMHA, OJHO3HAYHO oOIpenensemMas HabopoM KoopouHnam
cocmosinusi cuctembl. [IpuMepsl (GYHKIHMH COCTOSIHHS: GHYMPEHHs 3Hepeusi, SHmponus W 1p. B
NpUHLHUIIE TI000H napamemp cocmosnus MOXKET pacCMaTPUBATHCS KaK (DYHKIMS COCTOSIHHUS.
Xo010AWIbHBbIE MAIIIMHBI — YCTPOICTBA, OTHUMAIOIIME TENJIOTY OT Teja ¢ 00jiee HU3KOM TeMIepaTypoit
U Iepeqayda TermIoThl Telny ¢ 0ojee BBICOKOH TeMIlepaTypoil 3a cueT coBepiueHus: padotsl. [IpuHumn
JEUCTBUSI OCHOBAH Ha MCIAPEHUH JIETY4YMX KMJIKOCTel (aMMHaK, ppeoH) Npu NOHUKEHHOM JaBJICHUU.
[lupoko mnpuMeHSIOTCS B MNPOU3BOJACTBE, HAayKe W TeXHUKe (IUIIeBas, XUMHYECKas U
MeTaJIo00padaThIBatOIas MPOMBIIUIEHHOCTD, CTPOUTENbHAS TEXHUKA H TIP. ).

Huxaom KapHo Ha3piBaeTCs yuki1, COCTOSAIIUN U3 IBYX U30TEPM U ABYX aauadar.

KIIJ] uukna KapHo 3aBucut Toapko ot temiepaTyp HarpeBatens (T1) u xononunbauka (T2): = (T1—
T2)/T1. Dror KO3hGHUIMEHT MaKCHMAIbHBI W3 BCEX IHKIOB, OCYHIECTBISCMBIX C JaHHBIM
HarpeBaTelleM U XOJIOAUIBHUKOM M HE 3aBHCUT OT IPHUPO/Ibl paboyero Tena.

HukanyeckuM MM KPYroBbIM MPOLECCOM Ha3bIBAETCS IOCIENIOBATENbHOCTh IMpPEBpallleHUul, B
pe3yibTaTe KOTOPOM CHUCTEMa BO3BpallaeTcss B MCXOAHOE cocTosiHME. [lUKiIBI MOTryT OBITH
pPaBHOBECHBIMH U HEpaBHOBECHBIMH. Ha mauarpamme pagrosecHvle KPyroBbIe npoyeccsl n300paxaercs
3aMKHYThIMHM KpuBbIMU. Ha nuarpamme (p, V) npsMoil LUK OCYLIECTBIISIETCS 11O 4acOBOM CTpelKe,
0OpaTHBII — IPOTUB YaCOBOM CTPEIIKU.
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JHTpOMUeil Ha3bIBACTCS PYHKYUA COCMOAHUA CUCTeMBI, AU depeHIIran KOTOpoil paBeH OTHOIIECHUIO
AIIEMEHTAPHOTO KOJIUYeCmed meniomyl, TOIYYEHHOTO CHUCTEMOW B BJIEMEHTApPHOM 00pamumom
npoyecce, K memnepamype. IIpu HepaBHOBECHOM TEIJI000MEHE B M30JMPOBAHHOM CHCTEME SHTPOIUS
cucteMbl Bo3pacraeT. CM. Takxke Bmopoe nauano mepmoouHamuxu.

ddpexTom Ixoyasi-ToMcoHa Ha3bIBaeTcs HW3MEHEHUE TEMIEPATYpbl peEalbHOrO rasa Ipu
aguabaTHYeckoM pacimupeHud. Ecaum ra3 mpu  3ToM  oxnaxkaaercs, JS(dQexT HasbiBaeTcs
MOJIOKUTEIBHBIM, €CIIM HArpeBaeTcsl — OTPHUIATENbHBIM. [IpU HOPMAJBbHBIX YCIOBHUSX OOJBIIMHCTBO
ra3oB OOHAPYKUBAIOT MOJOKUTENBHBIN ekt (MckmoueHust — Bogopoa u remuid). [lpumensercs nis
MOJTyYEHUS )KUJIKUX T'a30B.

K sBieHusM mepeHoca OTHOCHUTCS TIpylna sBIEHUI, MMEIOLIMX CXOJHBIH MEXaHWU3M: GHympeHHee
mpenue (8A3K0Cmb), MenionpoeooHocms, oudysus.

[lepenocuTcs 3a c4eT XaOTHUECKOI0 TEMJIOBOTO JBUKEHUS, COOTBETCTBEHHO, UMITYJIbC, KHHETUYECKas
SHEprus, Macca.

15. OCOBEHHOCTH PEAJIM3ALIUU JUCHUIIJINHBI IJ1s1 THBAJIUI0OB U JINL C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMU 310POBbS

B cooTBeTcTBHM ¢ METOMUYECKUMH peKoMeHaanusMu MunoopHayku P® (yTB. 8 anpenst 2014 r. Ne AK-
44/05BH) B Kypce IMpeanoJiaraercs HCIOIb30BaTh COIMAIbHO-aKTHBHBIE U PE(IIEKCUBHBIC METOJIbI
00y4eHHs, TEXHOJIOTUU COLMOKYJIbTYpHOU peabunutanuu odydarommxcs ¢ OB3 ¢ nenpro okazaHus
MTOMOIIH B YCTAHOBJICHUH TTOJTHOI[CHHBIX MEKIMYHOCTHBIX OTHOIIICHHIH.

OOyueHue mMIl C OrPaHUYCHHBIMH BO3MOXHOCTSMH 37I0POBbSI  OCYIICCTBIISIETCS C Y4E€TOM
WHJUBHUIYQIbHBIX TICUXO(PH3NYECKUX OCOOCHHOCTEH, a sl MHBAIUIOB TaKXE B COOTBETCTBUU C
WHIWBUIYaJIbHOM ITpOorpaMMoid peaduiiMTaliiy HHBAIUIA.

Jas aun ¢ HapylIeHHeM CJIyXa BO3MOXKHO IPENOCTaBJICHUE HH(POPMALMU BU3yaJbHO (KpaTKHI
KOHCIIGKT JICKIIMH, OCHOBHAs M [ONOJIHUTEJbHAS JIUTEpaTypa), Ha JICKI[MOHHBIX M TMPAKTHUYECKUX
3aHATUSAX  JIOMYCKAeTCsl  NPUCYTCTBHE  acCCHCTEHTa, a  Takke, CypAONEpeBOTYMKOB U
TU(IOCYPAOTIEPEBOTIHKOB.

OHGHKa 3HAHUM CTYACHTOB Ha HNPAKTUYCCKUX 3aHATUAX OCYLICCTBIICTCA HAa OCHOBC IMMCbMCHHBIX
KOHCIICKTOB OTB€TOB Ha BOIIPOCHI, IMCbMCHHO BBIITOJIHCHHBIX ITPAKTHYCCKHUX BaﬂaHHﬁ.

Jloknmaa Tak e MOXKeT ObITh IpPENOCTaBIeH B MHUCbMEHHOH (opme (B Buae pedepara), Ipu 3TOM
TpeOOBaHUS K COJIEPIKAHUIO OCTAIOTCA TEMM XKe, a TpeOOBaHMs K KauecTBY M3JI0KEHHs MaTepuaia
(OHATHOCTb, KAYECTBO PEYH, B3aUMOAECHCTBHE C ayTUTOPUEH U T. 1) 3aMEHAIOTCS HA COOTBETCTBYIOIINE
TpeOOoBaHUs, NMPEABbABIIEMbIE K IMUCbMEHHBIM paboTaM (kauecTBO O(QOPMIIEHMSI TEKCTa M CIHCKa
JUTEPATYpPHl, TPAMOTHOCTb, HAJTMYUE WIIIFOCTPALIMOHHBIX MaTEPHAIOB U T.1.).

C ydeToM COCTOSIHMSI 30pOBbSI MPOCMOTP KUHOQHIbMA C TMOCIEAYIOIUM aHAJIU30M MOXET ObITh
IIPOBEJIEH J0Ma (HalpUMep, pH He0OXOJUMOCTH JTONOJHUTEILHONW 3BYKOYCHJIMBAIOIIEH aIaparypbl
(HaymHuku)). B Takom ciiydae CTyJIEHT NpEAOCTaBisSeT MUCbMEHHBIM aHaiu3, COOTBETCTBYIOIIMN
MPEAbBISIEMBIM TPEOOBAHUSM.

[IpomexxyTouHast aTTecTalys JJsl JIML C HAapYLUIEHUSIMU CITyXa POBOJUTCS B MUCBbMEHHOM (opMe, Ipu
9TOM HCIHOJB3YIOTCS 00IMe KpuTepuu oleHuBaHus. I[Ipu HEOOXOIMMOCTH, BpeMsl MOJArOTOBKHU Ha
3ayeTe MOXKET OBITh YBEJINYEHO.

J1J1s1 JIMII ¢ HAPYIIEHHEM 3PeHHsI JI0NyCKAeTCs ayIualbHOE MPEI0CTaBlIeHHEe HH(OpMaIiK (HarpumMep,
C UCIOJNL30BAaHUEM IMPOrPaMM-CHHTE3aTOPOB pPEYH), a TaKKe HCIOJIb30BAHUE Ha JICKIUSIX
3BYKO3aIUCHIBAIONMINX YCTPOUCTB (AUKTOGOHOB M T.1.). JlomyckaeTcs mpUCYTCTBHE Ha 3aHSATUSX
accHcTeHTa (MIOMOIIIHHUKA), OKa3bIBAIOIIET0 00yUYaIOIUMCSI HEOOXOIUMYIO0 TEXHHYECKYIO TTOMOTIIb.

OreHka 3HaHUHN CTY/IEHTOB HA CEMUHAPCKUX 3aHSATUSX OCYIIECTBISIETCS B YCTHON opme (Kak OTBETHI
Ha BOIPOCHI, TaK M MpakTHUeckue 3anaHus). [Ipm HeoOxomumocTu aHanu3za (UIbMa MOXET OBITh
3aMEHEH OMHMCAaHUEM CHUTYallMH MEKITHUYECKOrO B3aMMOJCHCTBHS (Ha OCHOBE OIbBITA PECIIOHJCHTA,
XY 0)KECTBEHHOU JIUTEPATYPHI U T.1.), TIO3BOJISIFOIINM OIIEHUTH CTEIIeHb C(HOPMHUPOBAHHOCTH HABBIKOB
BIIQJICHUS] METOJIaMH aHAJIM3a W BBISBICHUS crelu(Puku (GYHKIMOHUPOBAHUS U PA3BUTUS TICUXHKH,
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IMMO3BOJHIIOINMMHA  YYUTBIBATb BJIMAHHC IJTHHUYCCKUX Q)aKTopOB. HpI/I IIPOBCACHUHA HpOMe)KYTOqHOﬁ
aTreCrauy Jjid Jiul € HAapymICeHHUEM 3pCHHA TCCTUPOBAHHUC MOIKCET OBITE 3aMEHEHO Ha YCTHOC
CO6CC€I[OB3HI/IC I10 BOIIpocaM.

Jlnna ¢ HapymIeHUsIMH ONOPHO-JABUraTeJIbHOIO ammapara He HYXAAITCs B 0coObIx (opmax
IpeocTaBiaeHusl yueOHbIX MaTepruanoB. OIHAKO, C yUE€TOM COCTOSIHUS 30POBbs YaCTh 3aHITHI MOXKET
OBITh pealu30BaHa NUCTAHIHOHHO (mpu momomu cetu «HHTepHeT»). Tak, MpuM HEBO3MOXKXHOCTU
MOCEIIEHHUS JICKIIMOHHOTO 3aHATHS CTYAEHT MOXET BOCIOJIb30BATHCS KPATKUM KOHCIIEKTOM JIEKIIHH.

HpI/I HCBO3MOXHOCTH IMOCCHICHUSA TIPAKTUYCCKOIO 3aHATHA CTYACHT HOOJDKCH MPEAOCTABUTH
MHACHMCEHHBIN KOHCIIEKT OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBIITOJTHCHHOC ITPAKTUYCCKOC 3alaHHC.

Jloknmaa Tak ke MOXKeT ObITh NMPENOCTaBIeH B NMUCbMEHHOH ¢opme (B Buae pedepara), Ipu 3TOM
TpeOOBaHUS K COJIEPIKAHUIO OCTAIOTCA TEMM e, a TPeOOBAaHUS K KauecTBY M3JIOXKEHUS MaTepuasa
(TOHSATHOCTb, KAYECTBO PEYH, B3aUMOACHCTBHE C ayAUTOPUEH U T. 1) 3aMEHSIOTCS HA COOTBETCTBYIOIIHE
TpeOOBaHUs, NMpeabsBIsIEMble K NMHUCHBMEHHBIM paboTaM (KauecTBO O(OPMIIEHHS TEKCTa W CIIMCKa
JUTEPATyphl, TPAMOTHOCTb, HAJIMYNE WO CTPALIMOHHBIX MATEPUAJIOB U T.1.).

[TpomexyTouHast aTTECTALUsS ISl JIUL C HAPYIICHUSIMU OMOPHO-IBUIaTeIbHOTO anmapaTa MpOBOANUTCS
Ha OOIIMX OCHOBaHMAX, HpPH HEOOXOAMMOCTH IpOIEAypa 3aueTa MOXET OBbITh peajn3oBaHa
JHMCTAHIIMOHHO (HAaIpuUMep, IPU TOMOLIX IporpamMMbl SKype).

J171 5TOT0 1O TOTOBOPEHHOCTH C MPENo/IaBaTeeM CTYACHT B ONpeelIeHHOe BPpeMSs BBIXOIUT Ha CBA3b
JUI TIPOBEIEHHS MpoLenyphl 3auera. B Takom ciiyyae 3a4er ciaercs B BHAE coOecemoBaHUs IO
BompocaM (cM. GopMbI TPOBEACHUS MPOMEKYTOUHON aTTECTAlMU AJIS JIUIl C HAPYIICHUSMU 3PEHHS).
Bonpoc u npaktuueckoe 3ajaHue BBIOUPAIOTCS CaMUM ITPENOIaBATEIEM.

[Ipumeuanne: POHABI OIEHOYHBIX CPEICTB, BKIIOYAIOIIME THUIIOBBIC 3aJaHUsl U METOJbl OLICHKH,
KPUTEPUHM OLICHUBAHMS, I1O3BOJISIONIME OICHUTh pPE3YyJIbTaThl OCBOCHUS JAHHOW W CUUILUIMHBI
obyuarormmumucs ¢ OB3 moryt Bxoauth B cocraB PITJ] Ha mpaBax OoTaeIbHOrO JOKYMEHTA.

[Iporpammy coctaBuiI:

IO.A. KopoBun
3aBemyronmii kapeapoit OnCd, nokTop GpU3NKO-MaTEMaTHIECKUX HAyK, podeccop

Penienzenr:

B.JI. [l1a6.10B
npodeccop orneneHus suepHor ¢puzuku u TexHosoruit (O), TOKTOp PU3HKO-MATEeMAaTHUYECKHX HayK,

npodeccop
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