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

— OBJIaICHHC 0a30BBIMH 3HAHHAMU (bYHI[aMeHTaJ'IBHBIX pas3aciioB (1)I/I3I/IKI/I, H606XOI[I/IMBIMI/I JJIA
OCBOCHU (1)I/I3I/I‘IGCKI/IX OCHOB B AJCPHBIX pCAKTOpax U MaTcpualiax.

3anaum u3ydeHusl JUCHUIIHHBI:

— W3y4YCHHE TEOPUHU IO TEMaM: MEXaHMKa, DJIEMEHTHl PEISATHBHCTCKOM MEXaHUKHU, KoJeOaHHS U
BOJIHBI,

— MoJekylspHas (u3MKa M OCHOBBI TEPMOJUHAMHUKH, AJIEKTPUUYECTBA U MarHeTusMma, ONTUKU U
aTOMHOU (PU3HKHU;

— pa3BUTHE HaBBIKOB PEILICHMS 33/1a4 110 JaHHBIM TEMaM;

— OCBOCHHE IOCTAHOBKH M MPOBEACHUS (PU3NIECKUX IKCIIEPUMEHTOB;

— TIONyYeHUE MPAKTHYECKUX HABBIKOB IO 00OPA0OTKE M HMHTEPIPETAIIUU PE3YIbTATOB IKCIIEPUMEHTOB
B IIPOLIECCE BBIMIOJIHEHUS 1a00paTOPHBIX padoT;

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

— pa3BUTHE MPAKTUYECKUX HABBIKOB JIOTUYECKU BEPHO, ApTyMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCBMEHHYIO PEYb.

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

JucuurnnuHa peamu3yeTcss B paMKax 00s3aTeIbHOM YacTU M OTHOCUTCS K €CTECTBEHHO-HAyYHOMY
MOJIYJIIO.

Jis ocBOeHUS JUCIHUILTUHBI HEOOXOAMMBI KOMIETEHIIMH, COPMHUpPOBAHHBIE B paMKaxX H3y4eHUS
CIEAYIOIMX NUCUUIUIMH: «MaTeMaTu4ecKnuil aHalin3», «AHAIMUTHYECKAsT TeoMeTpus», «JInHeiHas
anredpay.

JIMCUUNIMHB W/WIM TPAaKTHKU, JUISI KOTOPHIX OCBOCHHE MJAaHHOW MHUCHUIUIMHBI HEOOXOAMMO Kak
npeamectBytomee: «O01mas pusuka (JIEKTPUIECTBO U MarHETU3M)», «O011as Gpusnka (BOJTHBI, OITUKA
U aTOMHas (hU3HKa)».

JucuummHa usydaercst Ha 1 Kypce Bo 2 ceMecTpe.
3. IEPEYUEHb IINTAHUPYEMBIX PE3YJBTATOB OBYYEHUS MO AWCHUIIIMHE,

COOTHECEHHBIX C IHINTAHUPYEMBIMHA PE3YJIbTATAMU OCBOEHMUA
OBPA3OBATEJIbHOI ITPOT'PAMMBI

B pesynbrare ocBoenust OIl OakamaBpuara oOydaromMics JOJDKEH OBJAJETh CIEAYIOIIMMU
pe3yJpTaTaMi 00y4eHUs MO0 AUCIUILIUHE:

Koanl HaumenoBanue Kox n HaumeHoOBaHNe HHANKATOPA
KOMIIeTeH Ui KOMIIETEHIINH JOCTHKEHUS KOMIIETEeHIINH
YKE-1 Crioco0€eH UCIIO0Ib30BaTh 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHBI
3HAHUS €CTECTBEHHOHAYYHBIX JUCIUIUINH, METObI
€CTECTBEHHOHAYYHbIX MaTeMaTUYeCKOro aHajin3a U MOJEIUPOBAHMS,
TUCITUTIIINH, TIPUMEHSITh TEOPETHYECKOTO M KCIIEPUMEHTATHHOTO
METOJIBI MATEMATHYECKOTO HCCIIeTIOBaHUS




aHaJIM3a U MOACIIUPOBaHM,
TCOPCTUUCCKOTO U
OKCIICPUMCHTAJIBHOT'O
HUCCICI0OBAaHUA B
IIOCTABJICHHBIX 3agadax

V-YKE-1 YMeTh: HCIIOIb30BaTh MAaTEMaTHUECKHE
METO/Ibl B TEXHUYECKUX MPUIIOKEHUSX,
PacCUYUTHIBATh OCHOBHBIE YHCIIOBBIE
XapaKTEPUCTUKU CIy4alHBIX BEJIMYUH, PEIIaTh
OCHOBHBIE 33J]Ja4l MAaTEMAaTHYECKOH CTATUCTHKH;
peniaTh TUIOBBIE PACUETHBIC 3a/1a4u

B-VKE-1 Bnagets: MeTogaMu MaTEMaTHYECKOT'O
aHaJIn3a U MOJCIIMPOBAHUS;, METOJJAMU PEIICHUS
3a/1a4y aHAJIM3a U pacueTa XapaKTEePUCTHK
(U3HYECKUX CUCTEM, OCHOBHBIMU IIPHEMaMU
00pabOTKH IKCIIEPUMEHTAIILHBIX JIaHHBIX,
METOaMH pabOThI C TPUKIIATHBIMU
MIPOTrpaMMHBIMH IIPOTYKTaMHU

4. BOCIIUTATEJIbHBINA IOTEHIAAJI JIMCIATLIINHBI

TPYA0BO€ BOCIIUTAHUE

rJIyOOKOTO TOHMMAaHUS
COLIMAJIbHOU pOJIH
npodeccuu, MO3UTUBHON
Y aKTMBHOM YCTaHOBKH
Ha [IEHHOCTH U30paHHOM
CIEUAIIBHOCTH,
OTBETCTBEHHOT'O
OTHOLIECHHUS K
npoQeCCHOHAIBHON
JESATEIBHOCTH, TPYAY
(B14)

HanpasJienusi/mean 3aga4y BOCIUTAHUSA BocnurareabHbI MOTEHIMAJ
BOCIIMTAHNSA (xon) AU CHMILIMH
HNuTennexryajibHoe - (hopmupoBaHue Hcnonbs3oBaHne BOCIUTATEILHOTO
BOCIIUTAHHE KYJIbTYPbl YMCTBEHHOTO | IMOTEHIMAJIA JUCLUUILUINH
Tpyna (B11) T'YMaHUTapHOIr0, €CTECTBEHHOHAYYHOTO,
o0menpodeCCHOHATBHOTO U
pohecCuOHATBEHOTO MOAYJIS IS
(hopMHUpOBaHUS KYJIbTYPBl YMCTBEHHOTO
TpyJla OCPEICTBOM BOBJICUEHUS
CTY/ICHTOB B y4eOHBIC
HCCJIEe1I0BATENbCKUE 3aJJaHUs, KypCOBBIE
paboThl U Ap.
IIpogeccuonanbuoe u - (hopmupoBaHue 1. Ucnonbs30BaHKne BOCIUTATEIBLHOTO

NOTEHLMaNa JUCIUILUINH
€CTECTBEHHOHAY4YHOTO U
o01enpoecCHOHAIIBHOTO MOTYJIS TSI
- (hopMupoBaHMsI TO3UTUBHOTO
OTHOIIECHHUS K MpoQeccur NHKEHepa
(KOHCTPYKTOpA, TEXHOJIOTa), TOHUMAaHUs
€€ COLMAJIBHOM 3HAYUMOCTH U POJIU B
o0111ecTBE, CTPEMIICHUS CIIEI0BATh
HOpMaM NpodecCUOHATBEHON ITHKU
HOCPECTBOM KOHTEKCTHOI'O O0yUYEeHHUS,
pelIeHus TPaKTUKO-OPHUEHTUPOBAHHBIX
CUTYallMOHHBIX 3a/1ay;

- popMHUpOBaHUS YCTOMUYHNBOTO HHTEpECA
K Ipo¢eCCHOHATILHOM 1€ TebHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITEJIbHO MBICIUTD, IOHUMaTh
3HAYUMOCTH Mpodeccur NoCpeCTBOM
OCO3HaHHOTO BHIOOPA TEMATUKU
MIPOEKTOB, BHIMIOJIHEHUSI IPOEKTOB C
nociuenyoomeil myoanuHon
MIPE3EHTALMEN pe3yIbTaTOB, B TOM YUCIE
000CHOBaHHEM HX COLMAIIBHOU U
MPAKTUYECKON 3HAYUMOCTH;

- (hopMupoBaHUs HABBIKOB KOMaH THOU
paboThl, B TOM YHCIIE peau3aluu




pa3IMYHBIX TPOCKTHBIX poiieit (uaep,
UCIIOJIHUTEIb, aHAIUTHK U TIp.)
MOCPEIICTBOM BBIITOJTHEHHSI COBMECTHBIX
MIPOCKTOB.

2. Wcnionb30BaHUE BOCIIUTATEIILHOTO
MOTEHIIMAJIA TUCIUTUTAHBI
«DKOHOMHYECKHE U TIPABOBBIEC OCHOBEI
MEIUIIMHCKON JICSTEILHOCTHY,
«DKOHOMHYECKHE U TIPABOBBIC OCHOBBI
npodeccnoHATBHOM IeATEIIBEHOCTH,
«YnpaBieHue, OpraHu3alys u
TUITAHKPOBAHKE TIPOU3BOJICTBA» U JIP.
U

- (hopMHPOBaHHS HABBIKOB CHCTEMHOI'O
BUJICHUS POJIM ¥ 3HAYMMOCTH
BBIOpaHHOM Mpoeccuu B COIUATBHO-
YKOHOMHYECKUX OTHOILICHHSX Yepes3
KOHTEKCTHOE 00yUYeHue

5. OFbEM JUCIHUIIVIMHBI B 3BAYETHBIX EJJMHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BbBIAEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIINXCS C TMPENOJABATEJEM (IO BHJAM 3AHATHI) W HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCSA

Koan4yecTBo 4acoB Ha B

Bun padorsl .
padoThI N0 ceMecTpaM:

KonTakTHas padoTa ody4yalmuxcs ¢ npenojgaBarteieM

AYIUTOPHBIE 3aHATHS (6Ce20) 128
B Tom uncne:
JIeKyuu 32
npakmudeckue 3aHamus. 64
(u3 nux 6 popme npaxmuueckoil n0020MoGKL)
abopamopuvle 3aHAmusl 32

(u3 HUX 6 hopme npakmuyeckol nOO2OMOBKU)
IIpoMe:xxyTOYHAs aTTEeCTALUSA

B ToM umcie:

9K3AMEH 36
CamocrosiTesibHas padoTa 00y4alOMIMXCH
CamocrosiTesibHas padoTa 00y4arIuxcs (¢cezo) 52
Bceero (uachbi): 216
Bcero (3a4eTHbIe eIMHHUIIBI): 6

6. COAEP) KAHUE JUCIHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKA3AHHUEM OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHUX YACOB
1 BUJ0OB YUEBHBIX 3AHATHUI

6.1. Pa3zoensl Oucyuniunsl u mpyooemMKoCmyd N0 6UOAM YUEOHBIX 3aHAMUIL (8 AKADEMUYECKUX HUACAX)

Henensi| Ne HaumeHnoBaHue pa3jesia /TeMbl IMCHHIJIMHBI Buabl yueoHoii padoThI
n/n
Bue | CP
Jlex | IIp ‘ﬂaﬁ
ayn | O




1-16 |1. |MoJaekyasipuasi pu3MKa U TEPMOIHHAMHKA 32 |64 | 32| - |52
1,2 |1.1.|OcHOBHBIE IOHSTHUSI ¥ 3aKOHBI MOJICKYIISIPHOM (U3HKH 4 120 | 4 | - | 7
3,4,5 |1.2.|{Ilepsoe Haua0 TEPMOJMHAMUKI 4 |22 | 4 - 7
6-8 |1.3.|CratucTuyeckue pacnpeneneHus 4 | - 14 - |7
9-11 |1.4.|SIBnenus nepeHoca 4 | - 14 - |7
12,13 |1.5.|Bropoe Hayano TepMOIMHAMHUKA 4 122 | 4 - 8
14 |1.6.|PeanbHble ra3sl 6 - 6 - 8
15,16 |1.7.’)Kunkoe 1 KpUCTaIIMYECKOE COCTOSHUE BEMIECTBA 6 | - | 6] -1]38
Hroro 3a 2 cemecTp 32 | 64 | 32| - | 52

Bceero: 32 | 64 |32 ] - | 52

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3ansamus / cemunapsl, Jlab — nabopamopmvie 3aHAMUA,
Bueayo — eneayoumopnas konmaxmuas paboma, CPO — camocmosamenvras paboma obyuarouuxcs,
111 — npaxmuueckas no02omogka.

6.2. Codepotcanue oucyuniuHnsl, CMpyKmypuposantoe no pasoenam (memam)

Jlexyuonnwiii kKypc

Henensn HaumeHoBanue
Ne |pa3gena /Tembl Conep:xkanue
JTUCIHUIINHEI

1-16 |1. |MoaekyasipHasi pu3MKa H TEPMOTUHAMHUKA

1,2 |1.1.|OcroBHbIe ouaTus 1 |MOICTE NICANBHOTO ra3a. J[MHAMUYECKUH ¥ CTATUCTUYCCKUH

3aKOHEI MeTobl. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM
MOJICKYIISIPHOIT TEOPHH UICATBHBIX TA30B JUIsl 1aBJICHUs. Y paBHEHHE
dusuku Knaneiipona-Menaeneea. ®u3ndeckuii CMbICI YHUBEPCATbHOMN
ra3oBOM MOCTOSIHHOM.
3,45 |1.2.|lepBoe Hauano MonekynsapHO-KHHETUYECKOE TOJIKOBaHUE a0COTIOTHON
TePMOAHHAMHKH TeMriepaTypbl. TemneparypHbie HIKaIbl: SMITUPUIECKasi,
abCcoM0THAs, TePMOUHAMHUYECKAsl, MEXTyHapO HAs,
MPaKTUYECKasl.
6-8 |1.3.|CraTucriueckue Yucno creneHeil cBOOOIbI. 3aKOH paBHOPACTIPEIETCHUS
pacrpeIeneHus SHEPTUH T10 CTENEHSIM CBO001bI MoJieKy. CpeaHsis

KHHCTUYCCKAs SHCPI'Us IMOCTYIATCIIBHOI'O IBUKCHUA MOJICKYJIL.

9-11 |1.4.|SIBnenus nepenoca |PaBHOBECHOE M HEPABHOBECHOE COCTOSHNSA Ta3a. PaBHOBECHEIE
Y HEPaBHOBECHBIE

12,13 |1.5.|Bropoe Hauamno npolecchl. BHyTpeHHsis sHeprus uaeaabHoro rasza. Pabora raza
TepMOMHAMHKA npu pacmmpenuu. ['paduyueckoe mpeacTaBieHne padoThl.
KonuuectBo temnoTsl. [lepBoe Hauano TepMOAMHAMUKH.
TermmoeMKoCTh. Y 1eapHast 1 MOJISIpHAS TEINIOEMKOCTH.
TennoeMKoCTh IpH MOCTOSTHHOM JIABJIEHUH U MIOCTOSTHHOM
obbeme. Kitaccuueckast MOJIEKyIspHO-KUHETHYECKAST TEOPHS
TEIJIOEMKOCTH UCAIbHBIX Ta30B U €€ OrPAaHUYE€HHOCTD.

14  |1.6.|PeanbHbie Ta3bI Annabaruuecknit mpouecc. [lonuTponuuecknii nponecc.
[Toka3zarenb MOJUTPOMBI ISl U30XOPUYECKOTO,
M30TEPMUYECKOT0, H300apruecKoro mpoieccoB. Padora,
coBepIlIaeMasi ra3oM IpU Pa3IUYHbIX MPOIIEccax.

15,16 |1.7.|>Kunxoe u Cany4aiinble coObITHs. BepodtHocTh. Cll0)K€HHE U YMHOXKEHHE

KPHUCTAJUIMYECKOE BEPOATHOCTEH.
COCTOSIHHME BEIIeCTBa




Hpaxmuuecxue/ceMuHapCKue 3AHAMUA

Heneas HaunmenoBanue
Ne |pa3gesia /Tembl Conep:xkanue

AU CHUTIIHHBI

1-16 |1. |MonekyasipHasi pu3NKa U TEPMOTUHAMHUKA

1-5 |1.1.|0cnoBnbBIe moHsTHs 1 |MOAEIs HIEaILHOTO ra3a. JJMHaAMUYECKUI U CTATUCTUYECKUI

32KOHEL MeTo]1bl. OCHOBHOE YPaBHEHHE MOJICKYISIPHO-KHHETHUECKOM
MOJIEKYJISPHOI TEOPUU MJEATBbHBIX ra30B AJs JaBICHUSA. Y PaBHEHHE
dusuxu Knanenpona-Menaeneesa.

6-10 |1.2.|IlepBoe Hauaso Yucno crenenei cB00O bl 3aKOH paBHOPACIPEAECIICHUS
TEPMOMHAMHKH SHEPrUHM 10 CTENEHAM cBOOOIbI MoseKy1. CpeaHsis

KUHETUYECKasi YHEPTUsl IOCTYNATEIbHOIO ABUKEHUS MOJICKYJL.
11-15 |1.5.|Bropoe Hauaio PaBHOBECHOE M HEPAaBHOBECHOE COCTOSIHUSI ra3a. PaBHOBECHBIE U

HEPaBHOBECHBIE MTpoliecChl. BHYTpeHHss SHEprus uaeaabHOro
ra3a. Pabora raza npu pacmmpenun. [ padpuyeckoe
npencraBienue padbotsl. KonnyectBo TemnoTsl. [lepBoe Havano
TCPMOIAUHAMUKH. TermioeMKoCTb. YIICJILHEUI H MOJIIpHasA
TEIIOEMKOCTH. TerIoeMKOCTh MpU OCTOSTHHOM JaBJICHUU U
ocTOsIHHOM o0beMe. Kitaccuueckast MOJIEKyIJIIpHO-
KMHETHYeCcKasi TeOpHsl TEIJIOEMKOCTH HIeabHBIX Ta30B U €€
OIPAaHUYECHHOCTD.

TCPMOANHAMHKA

Jlabopamopnvie 3anamus

Hepnensn Ne HaumeHnoBaHue pa3jeJia /TeMbl Conepsanue
AUCHMILTUHBI
1-16 |1. |MoaekyasipHasi pu3NKa H TEPMOTUHAMHUKA
1,2 |1.1.|OcHOBHBIE TOHIATHS U 3aKOHBI OCHOBHBIE TTOHSITHUS U 3aKOHBI
MOJIEKYJISIPHOM (hU3HUKH MOJIEKYJISIpPHOM (PU3HKH
3,4,5 |1.2.|TlepBoe Hayasi0 TEPMOTMHAMUKH IlepBoe Havaso TEPMOJMHAMUKHI
6-8 |1.3.|Cratuctuueckue pacnpeneaeHus CraTHCcTHYECKUE pacrpeieleHus
9-11 |1.4.|5IBneHus nepeHoca SIBnenus nepeHoca
12,13 [1.5.|Btopoe Hayano TepMOTMHAMUKH Bropoe Hauano TepMOAMHAMUKHI
14 |1.6.|PeanpHbIe Ta3nl PeanbHbIe rassl
15,16 (1.7.’)Kunkoe u kpucTauimdeckoe cocTosiHue | JKuakoe v KpUCTaNTMIecKOe COCTOSTHHE
BEIIECTBA BEIIECTBA
7. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JJISA

CAMOCTOSTEJBHOMN PABOTHI OBYYAIOIMUXCS IO JUCIUILINHE

1. JlaGopatopHslif mpakTUKYM M0 Kypey «Oo0mas dusnka», pazaen «MomekyspHas Gusukay / moj
penaknueit Mapkuna A.I1. u MacrepoBa B.C. — O6uunck: AT, 1998.
2. T'yp6uu A.®. Metoanueckue yKazaHus K BBIITOJHEHUIO Ja00paTOPHBIX paboT 1o Kypey «Oomas
¢uzukay. — O6HuHCK: UATO, 1999.

8. ®OHJI OIEHOYHBIX CPEJICTB JJIsSI MPOBEJEHUS TEKYIIIEA U
MPOMEXKYTOYHOM ATTECTAIIMA OBYYAIOIIUXCA MO JUCIHUATIIMHE

8.1. Céaszv meoncoy hopmupyemvimu Komnemenyuamu u hopmamu KOHMPOIA UX 0CE0EHUA




Ne | KoHTposupyemblie Nuaukarop 1ocTuzkeHust HaumeHoBaHMe OLIEHOYHOTO
n/m | pasaesl (TeMbl) KOMITETEHIIUHU CpeACcTBa TeKYLIel u
AUCHUILINHBI NPOMEKYTOUYHOIH aTTecTAlMHU
Tekymas arrecTanus, 2 ceMecTp
1. Paznen 1 3-YKE-1, V-YKE-1, B-YKE-1 Komnoksuym
KonTponbnas pabora

HpOMe)KyTO‘lHaﬂ aTTrecranud, 2 ceMecTp
| Dx3amen | 3-VKE-1, V-YKE-1, B-YKE-1 | Dx3amenanuounbiii Guier

8.2. Tunoevie kKonmpobHble 300AHUA UTU UHBLE MAMEPUATIbL, HE0DOX00UMBbLE 0J1A1 OYeHKU 3HAHUIL,
YMEHUIl U HABBIKOG, XAPAKMEPUSYIOU{UX IMANbL (POPMUPOSAHUA KOMNEMeHUUIL

@OoHJ OLIEHOYHBIX CPEACTB IO AMCLUUIUIMHE OOECHeYyMBaeT IPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3yibTaToB 00yueHHs! (KOMIETEHIIMKA M UX MHIMKATOPOB) IOCPEACTBOM MEPONPUSATHH TEKyIIeH U
IIPOMEXXYTOUHOM aTTECTALM 110 IUCLUIIIMHE.

OI_IGHOLIHBIG cpeacTBa NMMprUBCACHLI B HpI/IJIO)KeHI/II/I ((q)OHI[ OLICHOYHBIX CPCACTB».

8.3. Memoouueckue mamepuanvt, onpeoensrouiue npoueoypbvl OUCHUBAHUA 3HAHUIL, YMeHUI,
Hagvlkoé u (unu) onvima OeAMeENbHOCMU, XAPAKMEPUIVIOWUX IManvl HopmMuposanus
KomnemeHnyuil

Hrorosas arrecTanus N0 JUCUUIIIMHE ABJISIETCS HHTETPAIBHBIM II0KA3aTeNIEM Ka4eCTBA TEOPETUYECKUX
U IPAKTUYECKUX 3HAHUI M HaBBIKOB OOYYAIOMIMXCS MO JUCLMIUIMHE M CKIIAABIBACTCS M3 OLIEHOK,
IIOJIYYEHHBIX B X0J1€ TEKYLIEH U IPOMEXKYTOYHOM aTTeCTALMH.

Texymias aTTecTalnys B CEMECTpe IPOBOJUTCS C LIEIbI0 00ecreueHs] CBOEBPEMEHHOM 00paTHOIl CBA3H,
JUISL KOPPEKIMKY 00y4EeHHUsI, aKTUBU3AIIMH CAMOCTOSATEIbHON pabOThl 00yYatOINXCS.

HpOMe)Ky'TO‘lHa}I arrecTalusd HnpeAHa3HA4YCHaA I 00BEKTHBHOTO MOATBCPXKACHUSA W OLCHUBAHUA
AOCTUTHYTBIX PE3YJIbTATOB O6y‘IeHI/I${ TOCJIC 3aBCPUICHUA U3YYCHUA JUCIUIIIINHBI.

Texyias aTTecTalus OCyIIeCTBISETCS /IBa pa3a B CEMECTP:

e koHTposbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcsl B 3JEKTPOHHYIO BEJIOMOCTh HE MO3/Hee 8§
Helenu ydeOHoro cemectpa. Bkirouaer B ce0si OLEHKY MEpPONPUATUN TEKYIIEro KOHTPOJIS
ayJUTOPHOM M caMOCTOATENbHON paboThl oOyuwaromierocs Mo paszzenam/TeMaM y4eOHOM
JTUCIUILITUHEI ¢ 1 o 8 Hepenmo ydyeOHOro cemecTpa.

e koHTposbHast Touka Ne 2 (KT Ne 2) — BbIcTaBisieTcst B 3JIEKTPOHHYIO BEJJOMOCTh He Mo3jHee 16
Heslenu ydeOHoro cemecrpa. Biitouaer B ce0si OLIEHKY MEpONPHATHH TEKYIIEro KOHTPOJIS
ayIUTOPHOM U CaMOCTOSTEIBHOM paboThl oOOywaromierocss MO paszenam/TeMaM y4deOHOM
TUCIUILIMHEI ¢ 9 1o 16 Heneno yueOHOro cemectpa.

Pe3ynbrathl Tekyiield U MPOMEXYTOUHOU aTTECTAI[UU MOJBOASATCS IO IIKaJe OATITbHO-PEUTHHTOBON
CHCTEMBI.

JTan peiTUMHIOBOM cHUCTEeMBbI / Hepean bana
OueHo4HOeE CpeacTBO MuHmMyM* Makcavyn
Texymasi aTrecramusi 1-16 36 60
KonTpoJsbHasi Touka Ne 1 7-8 18 30
Konnoxeuym 7 18 30
KontposibHas Touka No 2 15-16 18 30
Koumponvnas paboma 15 18 30




IIpoMeKyTOUYHASI ATTECTAHSA - 24 40
DK3aMeH -
Ox3amenayuonnvlil Ourem - 24 40
HUTOI'O no nucuMIINHE 60 100

* MUHUMAaJIbHOE KOJIMYECTBO OAJIOB 32 OIICHOYHOE CPEJCTBO — 3TO KOJMYECTBO 0a/LIOB, HAOpaHHOE
0o0y4aromuMcsi, TPUH KOTOPOM OIICHOYHOE CPEICTBO 3aCUMTHIBACTCSA, B MPOTHBHOM Cllydyac
00yJarOIIUICS JOJDKEH JIMKBUAUPOBATH MOSBUBIIYIOCS aKaJIEMUYCCKYIO 3a/I0JDKEHHOCTD 0 TEKYIIeh
WIN TIPOMEKYTOYHOU aTTeCTalui. MUHUMAILHOE KOJUYECTBO OA/UIOB 3a TEKYIIYIO aTTECTAIMIO, B T.U.
OTJICIIbHOE OIICHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEKYTOUHYIO aTTeCTalMio cocraBiseT 60% ot
COOTBETCTBYIOIIUX MAaKCUMAJIbHBIX OaJIIOB.

CryneHT cunuTaeTcsl aTTeCTOBAHHBIM I10 pa3Jieny, 3a4eTy WM dK3aMeHy, eclii OH Habpan He meHee 60%
0T MaKCHUMaJIbHOTO 0ajia, MpeyCMOTPEHHOTO paboyueil MporpaMMoi.

CTyaeHT MOXXeT OBITh aTTECTOBaH MO IMCHUIUIMHE, €CIM OH aTTECTOBAH IO KAXKIOMY paseny,
3a4eTy/3K3aMeHy M €ro CyMMapHBbIi 0aju1 cocTaBisieT He MeHee 60.

Onpeoenenue 060nycoe u wuimpaghoe

EOHYCI)II MOOIIPHUTCIIbHBIC OaJuIbl CTYACHT MOXKCT IMOJIYYHUTH K CBOEMY peﬁTHHFy B KOHIIC CEMCECTpa 3a
NPUCYTCTBUE HA JICKIHUAX, MPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATHIX U AKTUBHYIO U PETYISPHYIO
paboTy Ha 3aHATHUSX.

bonyc (mpemuanbHble Oajibl) HE MOXET MPEBBIIATh 5 0auioB, BMecTe ¢ OaulaMu 3a TEKYIIYIO
aTTecranuio — He 6osee 60 OamIoB 3a cemecTp.

8.4. Illkana oyenku 06pazosamenrbHbIX 00CMUINCEHUTL

WToroBas arrecranys no JUCHMILIMHE oleHuBaeTcs no 100-0amipHON 1IKane U MpeACTaBiIseT CyMMY
0a10B, 3apabOTaHHBIX CTYJEHTOM IMIPU BBIIIOJIHEHUH 33/IaHUN B paMKax TEKyIIEeH M MPOMEXYTOUHON
aTTecTaluu

Cymma Ouyenka no Ouenka | Tpebosanus K ypoeHio 0c60eHUA yUeOHOU
oannoe 4-x fannvHou wiKane ECTS OuUCUUNIUHBL

OneHka «OTJIMYHO» BBICTABIISETCS CTY/IEHTY,
€CIIM OH ITYOOKO U IPOYHO YCBOMII
IIPOrpaMMHBIN MaTEpHUAJl, UCYEPIIBIBAIOIIIE,
MIOCJIEI0OBATEIBHO, YETKO U JIOTUYECKU

90-100 5- «omauunoy/ «3aumenor A N
CTPOMHO €ro U3Jaraet, yMeeT TeCHO
YBSI3bIBATh TEOPHIO C TIPAKTHUKOMW, UCIIOJIb3YET
B OTBETE MaTepHasl MOHOTpadUIeCKou
JIUTEPATyPhI

85-89 B O1eHKa «XOpOII0» BBICTABIISETCS CTYACHTY,

€CJIM OH TBépI[O 3HACT MaTCpHrall, 'paMOTHO U

4 - «xopowioy/
0 CYIIECTBY M3JIaraeT €ro, He JOIycKast

«3aumenoy .
75-84 C CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC

70--74

65-69 D OneHka «y/I0BIETBOPUTEIHHO» BBICTABIISETCA
3 CTYJEHTY, €CIIi OH UMEET 3HaHUs TOJIHKO
VOOBICMEODUMETbHON/ OCHOBHOT'O MaTepuaia, HO He YCBOMJI €ro

60-64 «J; dumeron P E JeTanei, 10mycKaeT HEeTOYHOCTH,

HEJ0CTAaTOYHO MpaBUIIbHbBIE POPMYITUPOBKH,
HapyIIEHNs JJOTHYECKON




MOCJIE0BATEIHHOCTH B U3JI0KEHUH
MPOrPaMMHOTO MaTepHuaa

Onenka «HCYOOBJIICTBOPUTEIIEHO»
BBICTABJISICTCA CTYACHTY, KOTOprfI HC 3HACT
3HAYUTEIHLHOM YacTH IporpaMmMHOIo

2- Marepuana, JOIyCcKaeT CyIIeCTBEHHbIE
0-59 «HEYO081eME8OPUMENILHOY/ F ommbku. Kak mpaBuiio, orieHka
«He 3aUMeHO» «HEY/IOBJICTBOPUTEIILHOY» CTABUTCS

CTyZI€HTaM, KOTOPbI€ HE MOTYT IIPOJIOJIKUTh
oOydeHue 6e3 TONMOTHUTEIBLHBIX 3aHATHH TI0
COOTBETCTBYIOLICH TUCIUTIIINHE

9. IEPEYEHb QCHOBHOI71 U JOMNOJHHUTEJIBHOM YYEBHOHN JIMTEPATYPHI,
HEOBXOJINMOMU 1JIs1 OCBOEHUA JUCIHUIIVIMHBI

@) OCHOBHAA YyueOHaa numepamypa:

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

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

3. Uponos N.E. 3agaun no oOmeit pusuke. — M.: "Jlaboparopusi 3nanuit" (panee "BUHOM.
JIabopatopus 3nanuii"), 2010-2014. (69 sk3. , OBC Jlaus, http://e.lanbook.com/).

4. Hponos U.E. ®uszuka makpocucteM. OcHOBHBIE 3aK0HBI. — M.: "Jlaboparopus 3HaHuit" (panee
"BUHOM. Jla6opatopus 3uanuii"), 2012. (1, 9bC Jlans, http://e.lanbook.com/).

0) oononnumenvHasn yueonas numepamypa:

1. CusyxuH J[.B. O6mmii kypc ¢usuxu. Tom 2. Tepmoaunamuka u MonekyisipHas Gusuka. — M.:
dusmaraut, 2006. (OBC Jlans, http://e.lanbook.com/).
2. CagenweB U.B. Kypc o6mieit ¢pusuku. Kuaura 2. — M.: ACT, 2002 (200 3k3.).

10. IEPEYEHb PECYPCOB HH®OPMAIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETU «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIUMBIX JIJA
OCBOEHMSA JUCIIUITJIMHBI

1. DrekrpoHHO-OHOMMOTEYHas cucteMa ID0OKS.ru [AnextponHnsiii pecype] — URL: http://ibooks.ru/.

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

3. OoOpasoBarenpHast maardopma «IOpaiity [Dnexkrponnsiii pecypc] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

4. OnexktpoHHas Oubnuorteunas cucrema «Kymep Oyk» [Onektponnbiii pecypc] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. DnektponHast OubimoteyHas cucrema «KoHCynbTaHT cTyaeHTa» [DnekTpoHHbIM pecypc] — URL:
http://www.studentlibrary.ruhttp://ibooks.ru/.

6. IlenTp WHpOPMAIMOHHO-OMOIMOTEYHOTO OOecIeueHHsl y4eOHO-HaydHOU nesaTenbHocTH HUSY
MU®U [Dnexrponnsiii pecypc| — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOOAUYECKHUE YKA3AHUSI JJISI OBYYAIOUUXCS MO OCBOEHHIO
JUCHUTJINHBI

Bun yuebHbIX Opranu3zanus 1eATeIbHOCTH CTYJEHTa
3aHATUHA



http://e.lanbook.com/
http://e.lanbook.com/
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http://e.lanbook.com/
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http://www.biblio-online.ru/
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http://library.mephi.ru/
http://ibooks.ru/

Jlekusa Hanucanne KoHCHeKTa JEKIUMH: KpaTKo, CXEMaTU4YHO, I[OCIEI0BATEIHHO
(uKCUpOBaTh OCHOBHBIC IOJIOKEHUS, BBIBOJBI, (OPMYIHUPOBKH, OOOOIIEHUS;
[oMeYaTh Ba)KHBIE MBICIIH, BBIACIATH KIIOUEBBIE CI0Ba, TepMHHBL. [IpoBepka
TEPMHUHOB, MOHATHI C MOMOIIBIO 3HUMKIONEANMI, CIOBapeil, CIPAaBOYHUKOB C
BBINIMCBHIBAHUEM TOJKOBaHU B TeTpagb. OO003HAUUTH BOMPOCHI, TEPMHHBI,
Marepua, KOTOPbIN BbI3BIBAET TPYAHOCTU, IOMETUTDH U MONBITATHCS HAUTH OTBET
B pekoMeHayeMoii ureparype. Eciu camocTosiTensHO He yaaeTcst pa3o0parbes
B Marepuaie, HeoOX0IuMo chopMyIupoBaTh BONPOC U 3a/1aTh MPETIOIaBATEIIO
Ha KOHCYJIbTAIIMH, HA IPAKTUYECKOM 3aHSATHH.

IIpakTrueckue [TpopaboTka pabodyeii mporpamMmsl, yaessisi 0co00e BHUMAaHUE IIeIIsIM | 3a/1a4aM,
3aHATHS CTPYKTYp€ M COIEpP)KAaHUIO AUCHUIUIMHBL. KOHCIEKTHpPOBaHHME HMCTOYHHMKOB.
PaboTa ¢ KOHCIIEKTOM JIEKITHii, TOJIFOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM,
IIPOCMOTP PpEKOMEHIyeMoW JuTeparypel. Pemenue pacueTHo-rpaduueckux
3a/IaHMM, pelIeHUe 3a1a4 110 AITOPUTMY U JP.

KonTponbhas 3HAaKOMCTBO C OCHOBHOW U JIONOJHUTEIBHON JIMTEpaTypoH, BKIIOYas
pabora CIpaBOYHbIC M3JIaHUS, 3apyOEKHbIE HUCTOYHHMKH, KOHCHEKT OCHOBHBIX
MOJIOKEHWH, TEPMHUHOB, CBEICHUM, TPEOYIOIMXCS IS 3allOMUHAHUSA M
SIBJISTFOILIMXCS] OCHOBOIIOJIATAIOIIMMHU B dTOH TEME.

KonnokBuym Pabota ¢ KOHCTIEKTOM JIEKIU, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM.
[ToaroroBka k [Ipy moAroToBKEe K HK3aMEHY HEOOXOJMMO OPUEHTHUPOBATHCS HA KOHCIEKTHI
HK3aMEHY JIEKUUH, pEKOMEHAYEMYIO JINTEPATYPY.

12. MEPEYEHb HWH®OPMAIIMOHHBLIX TEXHOJIOTHHA, WCIOJB3YEMbBIX IIPH
OCYHECTBJIEHUMN OBPA3OBATEJIBHOI'O IMIPOLECCA 11O JUCIUIIVIMHE,
BKJUIIOYASA NEPEYEHDb TPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIMMOCTH)

Hcnonp3oBanue HHPOPMAIIMOHHBIX TEXHOJIOTUH MPH OCYIIECTBIEHIH 00pa30BaTEILHOTO Ipolecca 110
JUCLUIUIMHE OCYILIECTBISAETCSI B COOTBETCTBHM C YTBepKJIeHHbIM llonoxkeHuem 00 DneKTpoHHON
uH(popMalnoHHO-00pa3oBarenbHOU cpene UATO HUAY MUDU.

OnexkTpoHHas cucreMa ynpaBieHus oOydenuem (LMS) wucnomb3yercs ans  peainzanuu
00pa30BaTeNbHbIX IPOrpaMM IPU OYHOM, AUCTAHIIMOHHOM M CMEIIEHHOM pexume o0ydueHus. Cucrema
peanu3yeT cleiyrollne OCHOBHbIE (DYHKIIMH:

1) Co3zanue u ynpaBjieHHE KJaccamH,

2) Co3nanue Kypcos,

3) Opraau3anys 3aicH ydamuxcs Ha Kype,

4) [IpenocraBnenue n0CTymna K yueOHBIM MaTepuanam JUisl y4aiuxcs,

5) [TyOnukarus 3a1anuii 1151 Y4€HUKOB,

6) Orenka 3ajaHuil yqaiuxcsi, IpoBeIeHuEe TECTOB U OTCIIEKUBaHUE TIporpecca 00ydeHus,
7) Opranu3anus B3auMOJICHCTBUS YIaCTHUKOB 00pa30BaTeIbHOTO MpoIiecca.

Cucrema HHTErpUpyeTcsl C JIOTOJHUTEIBHBIMU CEepBUCAaMM, OOECHEeUMBAIOIMIMMU BO3MOXKHOCTb
UCIIOJIb30BAaHUsl TakKWX (YHKIMM Kak pabouuii KaleHJapb, BUJEO CBSI3b, MHOT'OMNOJIb30BaTENIbCKOE
pellakTUpOBaHHE JIOKYMEHTOB, CO3/1aHue (OPM ONMPOCHUKOB, UHTEPAKTUBHAS JOCKA JUIsl PUCOBAHUS.
ABTOpH3aIMs MOJIb30BATENEH B CUCTEME OCYLIECTBIISIETCSA MOCPEACTBOM KOPHOPATHUBHBIX aKKayHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuenv ungopmayuoHHbIX MEXHOIOZUIL

[Ipu ocymiecTBieHHH 00pa30BaTEIBHOTO TMpoIecca MO TUCHUILIMHE WCTOIB3YIOTCS CIEAYIOIINE
WH(OPMAaIIMOHHBIE TEXHOJIOTHU:

— MOpOBEACHUE JEKIUN U MPAKTUYECKUX 3aHITUI C UCIIOJIB30BAaHUEM CIIANI-TIPE3CHTAlU;

— HCHOJIb30BaHUE KOMIIBIOTEPHOTO TECTUPOBAHUS,

— OpraHm3aliysi B3auMOJICUCTBUS C 00YUAIOIIMMHUCS MTOCPEICTBOM dJIeKTpoHHOM moutsl u DMOC.
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12.2. Ilepeuenv npozpammnozo odecneuenus

— Penaxrop npesenranuii Microsoft PowerPoint;
— Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIBIOTEPHAs CETh U IN100aIbHAs CETh VIHTEpHET.

12.3. Ilepeuenv ungopmayuonuvix cnpagouHvlX cucmem

JIoCTyn K 3JeKTPOHHBIM OHOIMOTEYHBIM pecypcaM M 3JeKTpoHHOUW OubmmorteuHoin cucreme (3BC)
OCYIIECTBJISIETCS MOCPEACTBOM CIIEUATILHBIX Ppa3esioB Ha oduinaibHoM caiite MUATO HUAY MUDU.
ObecrieyeH JOCTYNl K JJIEKTPOHHBIM KaTamoram OuOmmoreku HNATD HUAY MUDU, a takxke

AJIEKTPOHHBIM O0OpazoBareibHbIM pecypcam (DMOC), chopMUpOBaHHBIM Ha OCHOBAHUHU MPSMBIX

JIOTOBOPOB C TIPaBOOOIaaTeIsIMH YIeOHOW M y4eOHO-METOIUYECKON JHTEpPaTyphl, METOAMYCCKHIX

ocoouii:

1) WNudopmannonnsie pecypcsl Cern Koucymprant Ilmoc, www.consultant.ru (unbopMarius
HOPMAaTHBHO-TIPABOBOTO ~ XapakTepa Ha OCHOBE COBPEMEHHBIX  KOMIIBIOTEPHBIX |
TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH);

2) DNeKTpOHHO-OUOIMOTEeUHAS cucreMa HUAY MHUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narennctBa Jlanby, https://e.lanbook.com/;

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

5) ba3el qaHBIX «INEKTPOHHO-O0MOIMoTeuHas cucreMa elibrary» (ObC elibrary);

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

7) ba3bl nanHbIX «OnekTpoHHas OubaroTeka Texandeckoro BY3a» www.studentlibrary.ru;

8) DNeKTPOHHO-O0MOIMOTeYHAs cucremMa «Aiibykc.py/ibooks.ruy,

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

13. OIMCAHUE MATEPHAJIbHO-TEXHUYECKOMN BA3bl, HEOBXOJIUMOM 1]
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JUCHUIIJIMHE

YuyebHasg ayquTopHus IS IPOBEAEHNS JEKIIMOHHBIX 3aHsTHi Ne 1-238
Crneunanu3upoBaHHas MeOelb:

ITocamounsie mecta — 128 mmiT.;

Jocka mapkepHas — 1 mr.;

Cron npenogaBarens — 1 mr.;

TexHuveckue cpencTBa 00yueHus:

ITpoekrop — 1 mwr.,

OkpaH — 1 wr.;

Kommsrotep (Munu I1K, CPU — i3 10100, GPU - Intel UHD Graphics 630, RAM — 16 Gb,
BerpauBaemsrii gucrieit TS-LINE TS2236L) — 1 m.

JlutieH3noHHOE TIporpaMMHOE O0ecTrieYeHHe:!

-Windows 7 Professional

-Kaspersky EndPoint Security 11

-Microsoft Office 2010 Professional

YuebHas 1adopaTopys JUId IPOBEIeHU JIadopaTopHbIX 3aHATHH «Kojmebanus, MonekyspHas
dbuzukay Ne 1-404

Jocka menoas - 1 mir.

Ocuustorpadst — 12 mt.

I'eneparops! — 6 mT.

I'eneparop ¢ ycunutenem — 2 MIT.

BoneT™merp yHUBepcanbHbIii B7-16 — 2 mT.

Becnl anaauTuueckue - 10 mr.

biox nmuranus — 2 mrT.
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®u3nueckuil MassTHUK — | .

Jlorap. nexkpeMeHT 3aryxaHus — 1 mr.

CroxeHue rapMOHUYECKUX KoeOanmii — 1 mT.

MarasuH conpoTUBIEHUM — 2 IIT.

TpyOka Kynra — 1 .

Muxkpodon — 1 mT.

CBsi3aHHBIE MAATHUKHU — 6 IIT.

Omnpenenenue razooii mocrosHHoM OIIT1-12 — 1 mT.

Cp/Cv — 4 mir.

VYcranoBka no pacnpenenenuto ['aycca — 2 mr.

VYcranoBka no pacnpeneneHuto Makcpesia — 2 IiT.

Onpenenenne 1IMHBI cBoOoaHOTO Mpodera AIIT1-1 — 2 mT.

Bucko3zumetp — 4 mr.

Omnpenenenne kordureHTa MOBEPXHOCTHOTO HATSDKEHUA B Karl. TpyOkax — 2 miT.

Habop kanmumspHbIX TPyOOK — 2 IIT.

Kareromerp — 2 mr.

Onpenenenue SHTPONUU — 2 T

Omnpenenenne koddpunuenta Judd. [Tapos — 2 mir.

CexyHnnomep — 2 wrT.

Tepmometp — 2 mir.

bapomerp — 2 .

[lIratuBel — 6 WT.

®OTOBAaHHOYKH — 2 IIT.

AmnepMmerp — 2 1T.

DnekTpocekyHaomep — 1 mrT.

W3yuenue coOcTBeHHBIX KoneOanuii ctpynsl OIIB-04 — 2 mt.

N3zyuenwne 38ykoBbIxX BOJIH OBII-03 — 1 mT.

W3ydeHne OCHOBHBIX siBIIeHUH Ha moBepxHOCTU Boabl DIIB-02 — 1 mT.

JlaGopaTopHbIii CTEH/ MAPUKOBBIA BUCKO3UMETP: U3MEPEHUE 3aBUCUMOCTH BSI3KOCTH HBIOTOHOBCKOM
JKAUOKOCTH — 4 1.

JlaGopaTopHbIii cTeH ] KoJIeOaHUs MPY>KUHHOTO MAasITHUKA — OTpPe/Ie]ICHUE 3aBUCUMOCTHU TTEpHoIa
KoJie0aHUi MPY>KUHHOTO MasiTHUKA - 21IIT.

JlaGopaTtopHsbiit ctena n3yuenue s¢dexra Jomnepa a/yabTpO3BYKOBBIX BOJIH — 2 MIT.
JlabopaTopHbIil cTeH]] H3MEPEeHNEe TOBEPXHOCTHOTO HATSKEHHSI METOJOM OTphIBa — | IIT.
JlaGopaTopHBIil CTEHI: ONpPeIeICHIE YAeTbHOW TETUIOTHI TUTABJICHUS JIbJa. — 2 IIT.
JlabopaTopHBbIil CTeH: OIpe/ieNIeHIe UTMHBI CTOSYNX 3BYKOBBIX BOJIH. — 2 TIIT.

JlaGopaTopHBIii CTEH/I: ONPEICICHHE YACIbHOM TETIJIOEMKOCTH TBEPABIX TEN — 2 MIT.
JlabopaTopHBbIil CTeH: CBSI3aHHBIE MAATHUKH — PETUCTPAIUS U aHaTU3 JaHHBIX ¢ moMoIlb. VideoCom.
— 6 mIT.

JlabopartopHblii cTeH: HHTepGEpPEeHIIHS BOASHBIX BOJIH — 2 IIT.

JlaGopaTopHbIi CTEH/I: ABUTATENb Ha HATPETOM BO3/1yX€ KaU€CTBEHHBIC SKCIIEPUMEHTHI — | IIIT.
JlabopaTopHbIil CTeH: Olpe/ieJIeHHe TeIIOBOAHOCTH CTPOUTEIBHBIX MaTEPHAIOB METOAOM
€IUHUYHON IIIaCTHUHEI — 1 IT.

JlabopaTopHBbIil CTEH: BBIHYX/IEHHBIE TAPMOHIYECKHE U Xa0TUUYECKHE KPYTHIIbHbIE Konebanus — 1
IIT.

Y4eOnas nabopaTopus A IPOBeAeHUS J1abopaTOpHBIX 3aHATHH «Konebanus, MonekynspHas
dbusuka» Ne 1-403

Jlocka menoBas - 1 mr.

Ocuumnorpadst — 12 mr.

I'eneparopsl — 6 wT.

I'eneparop ¢ ycunurenem — 2 MIT.

Bonbr™merp ynuBepcanbublii B7-16 — 2 mT.

Becrwl ananutnueckue - 10 mr.

biiok nuranus — 2 wir.
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®u3nueckuil MasATHUK — | mIT.

Jlorap. nexkpeMeHT 3aryxaHus — 1 mr.

CroxeHue rapMOHUYECKUX KoseOanuii — 1 mT.

MarasuH conpoTUBIEHUM — 2 IIT.

TpyOka Kynra — 1 .

Muxkpodon — 1 mT.

CBsi3aHHBIE MAATHUKHU — 6 IIT.

Omnpenenenue razooii mocrosHHoM OIIT1-12 — 1 mT.

Cp/Cv — 4 mir.

VYcranoBka no pacnpenenenuto ['aycca — 2 mr.

VYcranoBka no pacnpeneneHuto Makcsesia — 2 1iT.

Onpenenenne 1IMHBI cBoOoaHOTO Mpodera AIIT1-1 — 2 mT.

Bucko3zumetp — 4 mr.

Omnpenenenne kordureHTa MOBEPXHOCTHOTO HATSDKEHUA B Karl. TpyOkax — 2 miT.

Habop kanmumspHbIX TPyOOK — 2 IIT.

Kareromerp — 2 mr.

Onpenenenue SHTPONUU — 2 T

Omnpenenenne koddpunuenta Judpd. [Tapos — 2 mir.

CexyHnnomep — 2 wrT.

Tepmometp — 2 mir.

bapomerp — 2 .

[lIratuBel — 6 WT.

®OTOBAaHHOYKH — 2 IIT.

AmnepMmerp — 2 1T.

DnekTpocekyHaomep — 1 mrT.

W3yuenue coOcTBeHHBIX KoneOanuii ctpynsl OIIB-04 — 2 mt.

N3zyuenwne 38ykoBbIxX BOJIH OBII-03 — 1 mT.

W3ydeHne OCHOBHBIX siBIIeHUH Ha moBepxHOCTU Boabl DIIB-02 — 1 mT.

JlaGopaTopHbIii CTEH/ MAPUKOBBIA BUCKO3UMETP: U3MEPEHUE 3aBUCUMOCTH BSI3KOCTH HBIOTOHOBCKOM
JKAUOKOCTH — 4 1.

JlaGopaTopHbIii cTeH ] KoJIeOaHUs MPY>KMHHOTO MasiTHUKA — OTpe/IelICHUE 3aBUCUMOCTHU TIEpHoIa
KoJie0aHUi MPY>KUHHOTO MasiTHUKA - 21IIT.

JlaGopaTtopHsbiit ctena n3yuenue s¢dexra Jomnepa a/yabTpO3BYKOBBIX BOJIH — 2 MIT.
JlabopaTopHbIil cTeH]] H3MEPEeHNEe TOBEPXHOCTHOTO HATSKEHHSI METOJOM OTphIBa — | IIT.
JlaGopaTopHbIi CTEH/I: ONPEIEICHHIE YACIbHOU TEIJIOTH TUIaBICHUS JIba. — 2 MIT.
JlabopaTopHBbIil CTeH: OIpe/ieNIeHIe UTMHBI CTOSYNX 3BYKOBBIX BOJIH. — 2 TIIT.
JlaGopaTopHBIii CTEH/I: ONPEICICHHE YACIbHOM TETIJIOEMKOCTH TBEPABIX TEN — 2 MIT.
JlabopaTopHBbIil CTeH: CBSI3aHHBIE MAATHUKH — PETUCTPAIUS U aHATU3 JaHHBIX ¢ moMotb. VideoCom.
— 6 mIT.

JlabopartopHslii cTeH: HHTephEpEeHIINUs BOASHBIX BOJTH — 2 IIT.

JlaGopaTopHbIi CTEH/I: ABUTATENb Ha HATPETOM BO3/1yX€ KaU€CTBEHHBIC SKCIIEPUMEHTHI — | IIIT.
JlabopaTopHbIil CTeH: olpe/ieJieHHe TeIIOBOAHOCTH CTPOUTEIBHBIX MAaTEPHAIOB METOIOM
€IUHUYHON IIIaCTHUHEI — 1 IT.

JlabopaTopHBbIil CTeH: BBIHYK/IEHHBIE TAPMOHHUECKHE U Xa0THYECKHE KpYTUIIbHbIE KoJebanus — 1
TIT.

Y4eOHas ayuTopus i TPOBEACHUS MPAaKTHUUECKUX 3aHATHI No 3-418
Crneunanu3upoBaHHas MeOeb:

Cron npenogasatesns — 1 mr.

[ocka mapkepHas — 1 mt.

Cron nByxMecTHbIN — 13 mrT.,

Crynbs — 26 wr.

[TomerieHue 7151 CAMOCTOSITENTEHOM PabOTHI C BBIXOIO0M B ceTh IHTEpHET.

UuraneHbii 3a51 No2

Criennanu3upoBaHHas MeOEb:
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Cron nByxmMecTHbId — 11 miT.

Ctos1 KOMIIBIOTEPHBIN — 3 IIT.

Cryn — 22 wr.

TexHU4YecKue cpencTBa O0yIeHHS:

Kommnerorep (Munu ITK, CPU — i3 1220P, GPU - Intel UHD Graphics for 12th Gen Intel Processors,
RAM — 16 Gb, BerpauBaemsriit qucrieit TS-LINE TS2236L) — 3 .

M®YVY — 2 mr.

.HI/II_ICHSI/IOHHOG IIporpaMMHOC 06CCHC‘ICHI/IC, B TOM YHCJIE OTCYCCTBECHHOI'O IIPOMU3BOJACTBA:
-Windows 7 Professional

-Kaspersky EndPoint Security 11

-Microsoft Office 2010 Professional.

14. UHBIE CBEJJEHUA U (MJIN) MATEPUAJIbBI

14.1. Ilepeuenv o00pazoeamenbHLIX MEXHONO2UI, UCHOILIYEMBIX HPU  OCYULECHEIEHUU
o0pazoseamenbHo20 npoyecca no OUCYUnIUHE

Ha JICKOUAX U CEMHHApax MOCTOAHHO UCIIOJIB3YHOTCA CIICAYIOIINC NHTCPAKTUBHBIC MCTO/AbI OGy‘-IGHI/ISII
AUCITYT, I'pynmoBas JUCKYCCHUs, I[e6aTLI, MO3TOBOM HOTYpM, HpO6HCMHa$I W MHTCPAKTUBHAA JICKIUHU.

14.2. @opmul opeanuzayuu camocmoamenvHol padomosl odyuarouwuxca (memol, 6blHOCUMbBLE ONA
CAMOCMOAMENbHO20 U3VYEHUA; BONPOCHL Ol  CAMOKOHMPONA; MUNOGble 3A0AHUA  0]1A
camonpogepku)

1. CasenbeB U.B. Kypc o6meit pusuxu. Tom 1. Mexanunka. MosnexymsipHast pu3rnka U TepMOIHMHAMHUKA.
— M.:, U3narenncTBo «Jlauby, 2006. C. 246-261 (I'mapoaunamMuka).

2. CagenbeB U.B. Kypc o6meit puzuxu. Tom 1. Mexanuka. MosnexymnsipHas pu3ruka 1 TepMOAHMHAMHUKA.
— M.:, UznarenbctBo «Jlanby, 2006. C. 324-332. (Onpenenenue [lepppenom urcina ABoraapo).

3. CasenneB U.B. Kypc o6mieit pusukn. Tom 1. Mexanunka. MosnexymsipHas pu3nka u TepMOAMHAMUKA.
— M.:, UznarenbctBo «Jlanby, 2006. C. 324-332. (Cratuctudeckuii Bec).

4. CasenbeB U.B. Kypc o0mieit pusuku. Tom 1. Mexanuka. MonekynsipHas ¢pu3nuka U TepMOAUMHAMUKA.
— M.:, UznarensctBo «Jlaub», 2006. (TepmoauHaMuyeckue MOTEHLUANbl. BHYTpeHHSS SHEprus.
CBoOoiHast FHEPrUsl. DHTAIBINA).

14.3. Kpamkuii mepmunonozuyueckuit ciosaps

AnadaTHyecKUM Ha3bIBaeTCsl MpoIece, TPONCXOIIIMNA B YCIOBUS Teruionzoysanuu  (0e3
TEIUI00OMEHA CO Cpedotl).

Bapomerpuueckasi popmy:a Jlanmaca raet 3aBUCMMOCTD JJABJICHHUS OT BBICOTHI: P = Po eXp (-ugh/RT),
rae | — MoJsipHast Macca rasa, h — Beicota, T — Temiieparypa, Po— JaBlICHHE y TOBEPXHOCTH 3emiiy, R =
8,31-10° Jx/kmonsK — yHHBepcambHas Ta30Bas IOCTOSHHAsS. TakuMm o0pasoM, JaBIcHHE
HKCIIOHEHIHATBHO YOBIBAaET ¢ BBICOTOH. POpMysia BhIBEICHA MTPU YCIOBUH ITOCTOSTHCTBA TEMIIEPATYPHI
U OJHOPOTHOCTH TOJsI TATOTeHHUs. [lodToMy Juis peanbHOW aTMOc(epbl BBITIONHACTCS JIHIIb
NpUOMKEHHO U TP HEOOIBIIIOM U3MEHEHUH BBICOTHI.

BakyyMoM Ha3bIBaeTCsl COCTOSIHHE Pa3peKEHUs, KOTJa COYAAPEHHsI MOJEKYNT IpYyr C JIpYyrom
HEMHOTOYHCIICHHBI 110 CPaBHEHHIO C COYJapeHHsSMH CO CTeHKaMu cocyaa. CTemeHb pa3pekeHHs
3aBHCHUT OT COOTHOIICHUS CPETHET0 CBOOOIHOTO Mpo0eTra U IMHEHHBIX pa3MepOB COCY/Ia.

BakyymHBIE HacoChl PUMEHSIIOTCS ISl CO3JAHMS 8aKyyMd. Pa3muyaloT HacoChl MPEABAPHTEILHOTO
BaKkyyMa ([T cO3/1aHus JaBIeHns mopsaka 107 MM pT. CT.) M HacoCHI BEICOKOTO BaKyyMa (JUIs CO3/1aHus
naBneHus nopsaka 107 MM pT. cT. U HIKe).

BeuHbIM ABHTaTeleM BTOPOIro Poja HA3bIBACTCS YCTPOWCTBO, MPEBpAIIArOIIee B MOJIE3HYIO padoTy
BCE KOIUYECMB0 Meniomsl, TMOIYyYeHHOe OT HarpeBarens (0e3 mepeiayd HEKOTOPOro KOJIHYeCTBa
TETJIOTHI XOJIOMUILHHUKY). Y TBEP)KICHHE O HEBO3MOXKHOCTH BEYHOT'O JIBUTATEIISI BTOPOTO poJia — OJTHA
U3 BO3MOXHBIX (DOPMYIHPOBOK 8MOP0O20 HAUANA MEPMOOUHAMUKU.
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BeunbIM aBHraTesieM NEPBOro pPoAa Ha3bIBAECTCS YCTPOWCTBO, CO3JAIOILIEE DHEPTUI0 M3 HUYETO.
HeB03MO0XHOCTB TAKOTO BUTATENS BBITEKAET U3 1EPE020 HAYANA MepMOOUHAMUKU (3aKOHA COXPAHEHMS
SHEPTHH).

BHyTpeHHHM TpeHHeM Ha3bIBAECTCS BOSHUKHOBEHHUE CUIIBI TPEHUS MEXKAY CIOSIMU KHUAKOCTHU WJIU rasa,
JBIKYIIMMHUCS C Pa3sHbIMH CKOPOCTAMH. |IpMUMHON BHYTPEHHEro TPEHHUs SBISAETCS XAOTUYECKOE
TeruioBoe BukeHue. CM. Taxke fenenus neperoca.

Buyrpenneii sneprueii (U) HaszpiBaeTcs 00N 3a11ac SHEPTHH CUCHEMbL 38 BBIYETOM KHHETHYECKOMN
SHEPrUM CHCTEMbI KaK LIE€JOro M IOTEHIMAIBbHOM 3HEPIrUU CUCTEMBlI KAaK ILIEJIOT0 BO BHEIIHEM
MOTEHLIMAIBHOM TMOJe. BHYTpeHHsSS SHeprus udeaibHo2o 2asza paBHA CyMMapHOW KHHETHYECKON
SHEPIUH MOJIEKYIL.

CymecrByer cBbimie 20 ¢opmyIupoBoKk BTOpPOro Havaja TepMoauHamMuku. Ilepsas
dbopMyIUpOBKa: TEIIOTAa MOKET CaMONPOHU3BOJIBHO IEPEIaBaThCs TOJNBKO OT 0oJjiee HArpeThiX Tel K
MeHee HarpeTrbiM. Eme ogHa ¢opMynupoBKa: B 3aMKHYTOW (M30JIMPOBAHHON) CHCTEME TIpU
HEPABHOBECHOM men1000MeHe d9HMpOonus CUCTEMbI BO3PACTAET, TIOCTUras MaKCUMYMa MTPH TOCTHKEHUN
cUCTEMOM paBHOBecus. Bropoe Hauaso ykasplBaeT, TaKuM 00pa3oM, Ha HallpaBJIEHHUE MIPOLIECCOB.
®a3pl (arperaTHble COCTOSIHMSA) BelIECTBA HAXOIATCA B JUHAMUYECKOM pAaBHOBECHM, €CIIU
KOJIMYECTBO MOJIEKYJI, MIEPEXO/AIINX U3 NEepBOil (ha3bl BO BTOPYIO B €AMHHUILY BPEMEHHU, PABHO YUCITY
MOJIEKYJI, TIEPEeXOIAIINX 3a TO e BpeMs u3 BTOpoi (as3bl B mepByro. PaBHOBecne MOXeT OBITH Ha
IPaHULIE «KHUJKOCTb-TIAp», «TBEPAOE TENO-KHUIKOCTb» U «TBEpAoe Teno-map». JlaBiueHue,
COOTBETCTBYIOIIEE PABHOBECHIO, 3aBUCUT OT TeMriepaTypbl. CM. Takxke Tpounas mouka.

Ju¢dy3uein Ha3pIBACTCs NPOLECC BBIPABHUBAHNS KOHIICHTPALUN COIPUKACAIOIINXCS CIIOEB KUIKOCTH
WIM ra3a BCJEICTBHUE Xa0TUYECKOro (TEIIOBOro) ABMKEeHHs Mojiekyn. Juddysus npuBoaut K Tomy,
YTO MPUMECH B JKUIKOCTHU WJIU Ta3€ PacHpOCTPAHAIOTCS OT MecTa UX BBeleHUs. CM. Taxke Agnenus
nepenoca.

3akon boiing-MapuorTa yTBepKIaer, 4To JJIs JaHHOW MAcCChl Ta3a, MpU MOCTOSHHOW TeMIeparype,
MIPOU3BE/ICHUE IaBIICHUS HA 00bEM €CTh BEJIMYUHA MMOCTOSIHHAS: PV = CONst.

3akon Ieii-JIoccaka yTBepkaaer, 4To I JaHHOM MaccChl Ta3a, MNPy MOCTOSHHOM JaBJICHUHU, 00bEM
rasa npsiMo IporopIroHaneH abcomotHoi temmeparype: (V1/V2) = (T1/T)).

3akon I'yka BeIpakaeT TUHEHHYIO 3aBUCIMOCTD MEX/I1Y HANpsHKEHUSIMU M MaJIbIMU AehopManusimu B
yrnpyroit cpene. AHrnmiickuii ydensiii P.I'yk oOnapyxwun (1660), yTo mpu pacTsEHUH CTEPIKHS
JUIMHOK | WM momanplo MmomepeyHoro cedeHust S yanuHeHue crepxkHs Al mpomnopumonansHO
pactsaruBatonieii cuie F. Eme oana dopma 3amucu 3akona ['yka: 6 = Ee, rae 6 = F/S — HopmanbHOe
HanpsbKeHHE B TornepeyHoM ceuenuu, € = Al/l — otHocuTenbHOe yamuHenue crepxkHs. Koapdumuent
npornopuroHaabHocTH E Ha3biBaeTca moaynem FOHra.

3akon /laiibTOHA TJIaCUT: JABJIEHHE CMECH XMMHUYECKH HE B3aMMOJECHCTBYIOIIUX Ia30B PaBHO CyMMe
napyuaIbHsbX 0asieHull OTIeIbHBIX KOMIIOHEHTOB.

3akon J[lronmonra wm Iltm yTBepknaer, 4YTO aTOMHAas TEIJIOEMKOCTh XHMMHMYECKH IPOCTOrO
KPUCTAJZIMYECKOT 0 TBEPAOIO TeIa OAMHAKOBA JUIsl BCEX TAKUX TEJI, HE 3aBUCUT OT TEMIIEPATyphl U paBHA
Ca = 3R, tme R = 8,31-10% JIx/xmons K — yHMBepcanpbHas ra3oBas MOCTOSHHAS. IIpH HH3KHX
TeMIepaTypax 3aKOH IepecTaeT BBIMONHATBCA, a npu T — 0 Ca — 0. OOBSICHUTH yKa3zaHHOE
3aTpyJHEHHUE YJaJloCh KBAaHTOBOW Teopuu TertoeMkoctu (DiHmrelH, 1907; Jlebaii, 1914).

3akon lapas yTBep:kIaeT, 4To JUIsl JaHHOM Macchl ras3a, IpU MOCTOSSHHOM oObeMe, JAaBlieHHE ras3a
IPSIMO ITPOMOPILIMOHATILHO a0COIIOTHOM TeMIeparype:

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

HneanbHoli Ha3pIBaeTCsl TenJI0Basi MalIMHA, paboTaromias 1no yuxiy Kapho.

HneanbHoli X010AMIbHOI MAIIMHOM HAa3bIBAETCS XOJIOIWIbHAS MalllMHA, paboTarolias o oopaTHOMY
yuxny Kapno.

HNneanbHBIM ra3oM Ha3bIBAIOT CUCTEMY, CBOMCTBA KOTOPOU ONMUCHIBAIOTCS ypaBHeHHEM KitaneipoHa-
Menneneesa pV = (M/w)RT, rae p — naBnenue, V — 00bem, T — Temmeparypa, M — Macca, [L — Macca
oxnoro kunomons, R = 8,31-10% Ix/kxmons K — yHuBecanbHas rasosast noctosHHas. C TOUKH 3peHHs
MOJIEKYJISIPHO-KMHETHUECKO TEOpUHU HUeaNIbHBIN I'a3 — 3TO Ta3, MOJEKYJbl KOTOPOTO UMEIOT HYJIEBOU
COOCTBEHHBIN 00BEM U HE B3aUMOJICHCTBYIOT Ha pacCTOSAHUU. PeanbHblil ra3 npu ycioBusx, OJM3KUX K
HOPMaJIbHBIM, MOXHO MPHUOIMKEHHO CUYUTATh UJI€AIbHBIM.

N306apuyecknM Ha3bIBACTCS MPOLIECC, MPOUCXOAAIINN TPH MOCTOSHHOM JaBlieHnH (P = CONst).
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Hcnapenue 310 npouiecc napoobpazosanus, IPOUCXOAAIIUN MPH JTI0O0H TeMIiepaType ¢ OBEPXHOCTU
KUJIKOCTH.

H30TepMHuYeCKMM Ha3bIBACTCS MPOIECC, TPOUCXOIAIINI P MOCTOsTHHON Temmepatype (T = const).
KonBeknueil Ha3bIBAacTCs MPOLIECC MEPEMELINBAHUS CJIOEB KUAKOCTH WM raza, UMEIOIIHUX Pa3HYyIO
memnepamypy W HaXOJAUIUMXCS B MOJ€ TAroTeHus. I[pMunHON KOHBEKIMU SBISETCS 3aBUCUMOCTD
IUIOTHOCTH KHMJIKOCTH HJIU Ta3a OT TeMIiepaTypsl. KOHBEKIMs — O/1MH U3 CIIOCOO0B meniooomeHa.
KpaeBbIM yrjiom Ha3biBaeTcst yroi 0 MeXIy KacaTelIbHOMW K IMOBEPXHOCTH >XHJIKOCTH B TOYKE
COIPUKOCHOBEHMSI C TBEPABIM TEJIOM U IIOBEPXHOCTBIO TBEPAOIO Tena. B ciyuae cmaunBaHus KpaeBol
YTOJ OCTpPBIH, B CIly4ae HECMAYUBaHUS — TYIOM.

Kpurnuyeckas remneparypa — memnepamypa, Bblllle KOTOPOW ra3 HEBO3MOXKHO CKAaTHUEM IIPEBPATUTH
B KuAKocTh. [Ipu Temmneparype HuXKe KPUTHUECKON M30TEpMa cxaTus B KoopauHaTax (P, V) umeer
TOPU30HTAIIBHBIN YYaCTOK — JIMHUIO TUIABJICHHUS.

H30x0opuyecKknM Ha3bIBACTCS MPOIIECC, TPOUCXOASMIIHIA TIPU MOCTOSTHHOM o0BbeMe (V = const).
Kanmnmnsipel — Torkue tpyoku amamerpoM 0,01 — 0,1 mm. Ilpu omyckaHuM WX B CMadMBarOIyIO
KUJKOCTb YPOBEHb >KUJIKOCTH B KalWUISPE OKa3bIBAETCS BBILIE YPOBHS XKUAKOCTU B COCYyHE, a MpHU
OINyCKaHWM B HECMAYMBAIOIIYI0 JKHJIKOCTb — HWXE. BbicOTa moabeMa JKHIKOCTH B KalWLIsApe
onpenensercs mo Gopmyne XKropena: h = 4c0s0-a/dpg, rne 0 — kpaeBoit yroa, o — xkoasgpuyuenm
NOBEPXHOCMHO020 HamsxceHusi, d — TUaMeTp Kamuwuisgpa, p — IUIOTHOCTh YKUIKOCTH, § — YCKOPCHUE
CBOOOJHOIO MAJCHHUS.

Kunenuem Ha3piBaeTCAd MPOLECC MapooOpa3OBaHUs, MPOUCXOMAAIINI HE TOJIBKO CO CBOOOJHOMU
MOBEPXHOCTH JKUAKOCTH, HO M BO BCEM 00BbeMe, BHYTPh 00pa3yrOIIUXCs My3bIpbKOB mapa. [1y3pIipbku
rapa yBeJIMUMBAIOTCS B pa3Mepax U BCIUIBIBAIOT HA MMOBEPXHOCTh U JIONAKOTCA, CO3/1aBasi XapaKTEPHYIO
KapTUHY KuleHus. Temmneparypa KUIEHUS COOTBETCTBYET PaBEHCTBY JABJIEHUS HACBILIEHHOIO Mapa
JKUJKOCTU BHEILIHEMY JIABJICHUIO.

Kosn4yecTBo TemjoTsl — 3TO SHEPrus, NOJIydeHHas (UM OTJaHHAas) cUCTeMOU npu mennooomene. 1o
AHAJIOTUH C BBIPAKECHHEM IS 3JIeMeHTapHOi paboTel A = pdV MOKHO 3amucaTh IS SJIEMEHTApHOTO
KonuuectBa TerioThl: 0Q = TdS. Temnepamypa 31ech urpaet pojb TEPMHUYCCKON «CHITBI», & SHMPONUs
— TEPMHUYECKON «KOOPAUHATHD.

Kaxnomy 63aumodeticmsuro oTBe4aeT HEKOTOpast (pU3MUECKasi BEIUIHHA, XapaKTePU3YIOIIasi CUCTEMY
Y Ha3bIBaeMasi KOOPJAMHATOM cocTosiHUSA. [[71s1 TepMOMEXaHUUYECKO# CUCTEMBI 3TO 00beM V U aHmponusn
S. Uncno KoopAWHAT COCTOSIHHSI OMpEAEISeT YMCIO CTemeHed cBoOozpl. Tak, TepMoMexaHWdecKas
cucTeMa UMeeT JIB€ CTENeHH CBOOOIbI.

Ko3¢gduumneHT N0BepXHOCTHOI0 HATSIZKEHHS 0L ONIPENIETSAETCS KaK OTHOIIIEHUE CUIIbI TOBEPXHOCTHOTO
HATSDKEHUSI, JICHCTBYIONIEH Ha KOHTYp, OTPAaHUYHMBAIONIMK CBOOOJHYIO MOBEPXHOCTH KUIKOCTH, K
JUIMHE 3TOTO KOHTYpa.

Kpucraan — tBepaoe Teno, 4acTULbl KOTOPOTO PACIHOJIOKEHBI YHIOPAIOUYEHHO. | JTaBHBIM OTIMYHEM
KPUCTAJIJIOB OT aMOP(HBIX TBEPABIX TEJ SBJISETCS aHU30TPOIUs (PU3HMUECKUX CBOMICTB (3aBUCUMOCTH
CBOWCTB OT HampasieHus). CMm. Takxke Kpucmaniuyeckas pewiemka.

Kpucrannuyeckas pemerka - n300pakxeHHe MOJ0KEHUS LICHTPOB aTOMOB WJIM MOJIEKYJI B KpHCTaJLIE.
DJieMeHTapHAasl siveiika — HaUMEHbINAs YacTh PEIICTKH, OTOOpa)karomias CTPYKTYPY Kpucmaiid.
[ToBTOpEHME PIEMEHTAPHON SYEHKU MyTEM MapajljIeIbHOrO MEepeHoca MOXHO MOJYyYUTh PEHIETKY B
LIEJIOM.

Kpurunyeckoii Ha3piBaeTcsi Temimeparypa, BbIllIe€ KOTOPOHl Ta3 HENb3sl NPEBPAaTUTh B KUAKOCThb
yBeNIMUYEHUEM JaBieHusa. Kputuyeckas Temmeparypa Yy pa3HbIX BEIIECTB MOXKET OBITh JOBOJBHO
BBICOKOW M 0YeHb HU3KOW. Hanpumep, y BoasiHoro napa ona pasHa 647 K, a y mosiekyssipHOro Bogopozaa
33 K, ay reaus 5,2 K. Cm. taxxe [lap.

MakpococTosiHue — COCTOSSHUE TEpPMOJMHAMHYECKOM  cucmemsl, 3aJaBaeMoe  HabopoMm
MaKpOCKOIUYECKHX IapaMeTpoB (IaBlieHHe, 00beM, TEMIIEpaTypa U Mp.), XapaKTepU3YIOIUX CUCTEMY
B 11es10M. OJIHO MaKpOCOCTOSTHUE MOXKET OBITh PeaTu30BaHO OOJBIINM (Jja’ke OUeHb OOJIBIIKM) YHCIOM
muxpococmosiHuii. CM. Takxke TepmMoouHamuyeckas 6eposamHocmby.

MukpococTosiHue — COCTOSHHE TEPMOJAMHAMUYECKOM CHUCTEMBI, 3aJjaBaeMo€ HaOOpOM BEIMYMUH,
XapaKTePU3YIOMINX KKIYI0 MUKPOYACTHUILY (KOOpAUHATA, UMITYILC, SHEPTHUS U T. I1.).

MKT — Teopusi TEIIOBBIX SIBJIECHUI, OCHOBAHHAsI HA MPEJICTABICHUN O METbYANIIINX YaCTUIIAX BEIIECTBA
—aTtomax u mosekynax. CoBpemennoe HazBanue MKT — cratuctuueckas pusuka. CMm. Taxxe OcHosHbie
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NON0IHCEHUS MOTIEKVIAPHO-KUHEMUYECKOU MeopUuu.

HachlmeHHbIM Ha3bIBaeTCsl Map, HAXOSIIUICS B OUHAMUYECKOM PABHOBECUU C JKUIKOCTBIO.
HauBeposiTHelileii Ha3pIBaeTcsi CKOPOCTb Vs, COOTBETCTBYIOUIasS MakCUMyMy (yHKUUU
pacnpenenenus Makcsesia. Cm. takxe Pacnpeoenenue Maxcesenna.

HauBeposiTHeliliasi CKOPOCTh MNPONOPUMOHAJIBHA KOPHIO KBaJpaTHOMY M3 aOCONIOTHOU
TEMIIEPATYPHI.

HepaBencTtBo Kiay3umyca ectb mMatemaTtuyeckas 3aliCh 6MOp020 HAYALA MEPMOOUHAMUKU IS
HeoOpaTUMBIX IPOLIECCOB B HEM3OJMPOBAHHOM CHCTEME: €CIIM CUCTEMa COBEPIUACT YUKT (Kpy2o8ou
npoyecc), To UBMEHEHUE ee SHmponuy paBHO HyI0. Arebpandeckasi cymma MpUBEACHHBIX KOIUYECmE
meniomsl, COOOIIEHHBIX MPU 3TOM CHUCTEME, PABHO HYJIO B 0Opamumom npoyecce 1 MEHbIIE HYIIS B
HeoOpaTuMoM npoiiecce. [IpuBeieHHOE KOIMUYECTBO TEIUIOTHI — 3TO KOJIMUYECTBO TEIUIOTHI, IOJIYyYEHHOE
CUCTEeMOM OT HarpeBareiss (WIM OTIAaHHOE XOJOAWUJIBHUKY), OTHECEHHOE K COOTBETCTBYIOILEH
TEMIEPATYPE.

HopmanbHbIMHM HAa3bIBAIOTCS YCJIOBHS, KOTJa cCCTeMa (HalpUMep, ra3) HaXOIUTCs IpU JaBICHUU P
=1,013-10° ITa (760 MM pr. cT.) 1 TemnepaType T = 273 K (0°C).

OOpaTuMbIM Ha3bIBAETCS MPOLIECC, KOTOPBIM MOXHO MPOBECTH B MPSIMOM U OOpaTHOM HaIlpaBJICHUU
4yepe3 OHM U T€ e MPOMEKYTOUHBIE COCTOSHUS 0€3 U3MEHEHHsI B OKpYy»Katolux Tenax. OOpatuMbIMu
SBIISIIOTCS PABHOBECHBLE NPOYECCHL.

OnbITHBIE Ta30BbI€ 3aKOHBI — 3TO 3aKoubl boiia-Mapuomma, Ieti-Jlroccaxa v Lllapas.

OcHosnble noJoxenusa MKT:

- BCE TEJIa COCTOST U3 MEJIbYANIINX YaCTUL, aTOMOB U MOJIEKYJI;

- YacTULI 3TH HAXOIATCS B COCTOSHMM HEMPEPHIBHOIO XAaOTHUECKOTO [IBHYKEHUS, HA3bIBAEMOTO
TEIIOBbIM;

- MEX/1y YaCTUIIAMU UMEIOTCS CHJIBI IPUTSHDKCHUS U OTTAIKUBAHUS;

- IBMKEHHUE Ka)KJI0M YaCTHUIIbl IOJUMHSIETCSA 3aKOHAM KJIACCUUECKON MEXaHUKH.

ITap — »T0 ra3 mpu TemnepaTtype HiKe KpuTuueckoil. [lap MOXHO MpeBpaTUThH B KUAKOCTH MIPOCTHIM
cxatueM. Beskuil map — 370 ras, Ho He Beskuil ra3 ectsb nap. CM. taxxe Kpumuueckas memnepamypa.
Koopounamet w nomenyuanst Ha3pIBAIOTCS MapaMeTpaMu cocTosiHuA. Hampumep, s
TEPMOMEXaHHYCCKON CHCTEMBI ITapaMeTpaMu cocTostHus OyayT: o0beM (V), smmponus (S), naBneHue (-
p) u memnepamypa (T).

I[MapuuanbHBIM 1aBJIeHHEM ra3a Ha3bIBaeTCs AaBJIEHUE, KOTOPOE ObLIO Obl, €clii Obl 3TOT ra3 3aHUMall
00beM, 3aHUMaeMBbIii cMechlo ra3oB. CM. Takxke 3axkon [anvmona.

ITepBoe Haua/10 TEPMOAMHAMMKH — 3aKOH COXPaHEHUS SJHEPIHH, 3alIMCAHHBINA B UpE3BbIYAHO 00IIeH
(dopme, BKITIOYAIOLINI H3MEHEHHE SHEPTUH 32 CUeT meniooomena. B crangapTHbIX 0003HaueHUsX: AQ
= AU + A — KOJIM4YeCTBO TEIUIOTHI, coobmaemoe cucteme (AQ), uaeT Ha MOBBINICHUE BHYTPEHHEH
sHepruu cuctemsl (AU) u Ha coBepiieHre paboThl (A). 3aKOH COXpaHEHUS MEXaHWYECKON SHepruu —
YACTHBIN CIIydai IepBOro Havajaa TEPMOJUHAMUKH.

IosMTponMYecKHM Ha3bIBAaeTCsl NPOIecC, ONKChIBaeMblii ypaBHeHuem pV" = const, rme n —
HEKOTOpOe JCHUCTBHUTENIbHOE 4YHCIO (TIOKa3aTenb TMONUTponel). HMzomepmuueckuti (N = 1),
uzobapuueckuti (N = 0) , usoxopuueckuu (N = o) u aouabamuueckuit (N =7y, Yy = Cp/Cv) MpoOIIECCHI —
YacTHBIE CITy4yau NOJUTPOIMNYECKOro Ipolecca.

Jns mo0oro g3aumooeticmeuss CyHmIECTBYET BEIMUYMHA, Ha3blBaeMasi NMOTEHIHAJIOM. Y CIOBUEM
BO3HUKHOBEHHUS B3aUMOJCHCTBUS SBJSIETCS PA3HOCTh TMOTEHIHUAIOB cucmemvl u cpeovl. s
MEXaHUYECKOT0 B3auMOJICHCTBUS MOTEHLIMAJIOM SIBJISIETCS IaBJIE€HUE, IS TEINI00OMEHa — TeMIepaTypa.
JlaBneHue, paccMaTpuBaeMoe Kak TEpMOJUHAMUYECKHUM MOTEHIIM AN, OepeTcs CO 3HAKOM MUHYC.
IIpyHOMI PaBHOMEPHOro pacnpeneleHUs] IHEPrHM N0 CHMENEeHAM C60000bl CHOPMYINPOBAH
MakcBesiom: eciu cucTeMa HaXOJUTCSl B COCTOSTHUM paBHOBECHsI MU TemrepaType T, TO sHeprus
pacripeniesiieTcsi Mo CTENeHs M CBOOO/bI PaBHOMEPHO M Ha K&Ky CTENEHb CBOOOJBI MPUXOAUTCS
sueprus (1/2)KT, roe kK = 1,38-1022 JIxx /K — nocrosunas bonprmana.

PaGoToii Ha3biBacTcs MakpoU3NYECKUH CIIOCOO W3MEHEHUS 6HYMPEHHeU JHepeuu CUCmemsl,
COIPOBOXKAAIOIINICS MaKpoCcKonueckuM ABuxeHneM. Cp.: Tennooomen. DJHeprusi, KOTOPYIO CUCTEMa
noxydaet (MM OTAAeT) IPHU 3TOM IpoIiecce, Ha3bIBAaeTCs Tak ke padoroii (A).

PaBHoBecHble pacnpeneseHusi — GOpMyIibl, TOKa3bIBAIOIINE, KaK paclpeiesioTcs MOJEKYJbl M0
SHEPrusiM U ckopocTsiM. CM. Pacnpedenenue borvymana v Pacnpedenenue Maxceenna.
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PaBHOBecHBIM Ha3bIBaeTcsl Mpolecc, NPOTEKAIOUNI OECKOHEYHO MENJICHHO M MPECTaBIISIOMINN
co00¥ Mocie10BaTeNFHOCTh PABHOBECHBIX COCTOSIHUI. PaBHOBECHBIH MpoIiece MpoTeKaeT MpHU HATMUYUU
OECKOHEYHO MAaJIOl Pa3HOCTH MOMEHYUANIO08 cucmemvl U cpedvl. PaBHOBECHBIE IMPOLIECCHl M3YyYaeT
pazzien mepmoouHamuku — mepmocmamuxa. PeanbHbIA Ipo1ecc MOXKHO CYUTATh PABHOBECHBIM, €CITU
OH MPOTEKAET JOCTATOYHO MEJIEHHO.

Pacnpenesienne Boabumana — pasnogecnoe pacnpedenienue MOIEKYN B MOTCHIUAIBHOM IOJIe: N =
noexp(-AE/KT), rae No — KOHIIEHTpAIMs MOJCKYJI Tam, Ili¢ MOTCHIHaIbHAs DHEPrHs MPUHUMACTCS
paBHOI HYJIIO; N — KOHIEHTPALMS TaM, IJie MOTeHInalIbHas dHeprus paBHa AE; T — remneparypa; k =
1,38-10% JIx/K — nocrossuHas Bonermana. [Tpu T — o0 N'=Np, T. €. KOHI[GHTPAIUN PHIPABHUBAIOTCS
C TIOBBIIIEHUEM TeMIIEePaTypPHl.

Pacnpenesienne MakcBesuia — pasrHosechoe pacnpedeienue Mojekya o ckopoctsam: f(U) = (An/nAu)
= (4/\Nm)u%e“? , rae AN — YHCIIO MOJIEKYII, CKOPOCTH KOTOPBIX JIEKAT B HHTEpBaie oT U 10 (U + Au); n —
o0I11ee YUCII0 MOJIEKYIT; U = V/V; — OTHOCUTENBHAS CKOPOCTb, T. €. OTHOIIEHHE CKOPOCTH MOJICKYJIBI V K
HaWBEpOsITHEHIICH cKkopocTH V. OTHOmICHHE AN/N MOXHO HHTEPIPETHPOBATh KaK arpUOPHYIO
BEPOSITHOCTH TOTO, YTO Y HAYTaJ] B3SITOM MOJIEKYJIBI CKOPOCTh OKaXKETCsl B UHTEpBaje oT U Jio (U + Au).
CB000aHBINI MPOOEr eCTh pacCTOSIHUE, KOTOPOE MPOXOIUT MOJIEKYJIa MEXAY IByMs coyaapeHusMu. B
MONEKYIAPHO-KUHEMUYecKoll meopuu BBOTUTCS MOHATHE CPEIHEr0 CBOOOIHOTO mpoodera.
TepmoauHamMuyeckasi cucTeMa — 3TO 4acTh BceneHHoil, BbieneHHas it uccienoBanus. Cpenoi
MOYET OBITh M Ta3 B COCYyJ€ U CKOIuleHue rajakThk. Cpema — Bce ocTanbHOE (TO, YTO HE BOILIO B
CUCTEMY).

CreneHu cB00OIBI — HE3aBUCUMBIE KOOPJIMHATHI, ONPEACISAIONIME MOJOKEHUE Tesla (MOJIEKYJIbl) B
MIPOCTPAHCTBE.

Temneparypa — Qu3uueckas BEIMUYMHA, XapaKTEpPU3YIOIIas COCTOSHHUE TEPMOJUHAMHYECKOIO
paBHOBECHSI MAKPOCKONTUUECKON cucmembl. C TOUKHU 3pEHUS] mepMOOUHAMuKy TEMIIepaTypa ecTb Mepa
OTKJIOHEHHS JJAHHOI'O TeJla OT COCTOSHUS TEPMOJIMHAMUYECKOT0 paBHOBECHUS € Ipyrum Tesom. Obiee
oTpezieNieHue: TeMIepaTypa ecTh MPOU3BOAHASI OT GHYmMpeHHell dHepeuy CUCTEMBI TI0 oxmponuu. Js
uoeanbHo2o 2a3a TeMIepaTypa ecTb Mepa CpeiHE KUHETUYECKOM SHEPTUU MOJIEKYJIbI.

TBop1BI 6mMopozo nauana mepmoounamurxu Tomcon u Knaysuyc pacnpocTpaHiiid BTOpOe Hadajao Ha
BCIO Bceenennyro, paccMarpuBas ee Kak 3aMKHYTYIO cucmemy. X0 UX pacCyXJaeHui Obl1 TakoB. Bee
BUJbl SHEPrUU MOTYT 0O€3 OrpaHUYEeHHUN MEPEeXOJUTh BO BHYTPEHHIOIO SHEPruio (B HHEPTUIO
XAOTUYECKOr0 JIBMJKEHHUS YacTHll, KaK 4YacTO TOBOPAT, B TEIUIOTY). TerioTa caMONnpOU3BOJIBHO
CaMONPOM3BOJILHO IepeaeTcss oT 0ojiee HarpeThlx K MeHee HarpeThiM Tenam. OOpa3HO roBopsi, Bce
BU/IbI PHEPT UM CTEKAIOT B TEIUIOBOM OKeaH. B KOHIle KOHIIOB HACTYMAET paBHOBECHE IIPU TEMIIEpaType,
6nmu3koi Kk abcomoTHOMy Hymro. Hacrymaer TtemsoBas cmepth Beenennoil. Kputuka 3Toii Teopuu
OCHOBaHa Ha JIByX IOJOKEHHUIX. Bo-nepBriX, BeceneHHyro Henb3s cYUTaTh 3aMKHYTOM CHCTEMOM, TaK
KaK TOHSATHE CHCTEeMa TMpearnojiaraeT Haluyhe cpedvl. Bo-BTOpHIX, BO BcelleHHO# cCyliecTBYOT
IPOLECChl KOHLEHTPALUU SHEPTUH, MEXaHU3Ma KOTOpBIX Mbl HE 3HaeM. CM. Takxxe Bmopoe nauano
mMepMoOUHAMUKU.

TemoBoe pacmupeHre TBEPAbIX Ten (yBEJIMYEHHE pa3MEpoB IIpU HarpeBaHUU) OOBICHAETCS
aCMMMeETpHUEN MOTEHIIMAIbHOW KPUBOM 3aBUCUMOCTH MOTEHIIMAIBHOW YHEPTUU OT PACCTOSHUS MEKIY
aTOMaMH.

TennoBbIMH MaNIMHAMM HA3BIBAIOTCS YCTPOMCTBA ISl MPe0Opa3OBaHUSl 6HYMpPeHHel SHepeuu B
MeXaHM4YeCcKyto padboTy. JIro0as TernaoBas MalllvHa COCTOUT U3 HarpeBaTesl, XOIOJMIbHUKA U pabouero
Tena. K TennoBeIM MalimHaM OTHOCSTCS TTapOBbIE MAIIIMHBI, TAPOBBIE U TA30BbI€ TYPOUHBI, TBUTATEIN
BHYTPEHHETO CrOpaHusi, peaKTUBHbIE IBUTATENN U T. 1.

Teny10eMKOCTBIO TeJIa (CMCTeMbI) Ha3bIBAETCS KOIUYECMB0 Meniomsl, HEOOX0JUMOE Ul HarpeBaHus
Tena (cucmemsl) Ha ONUH KenbBUH. Eciim pacder Beaercs Ha OAMH KUJIOTPAMM, TEIJIOEMKOCTH
Ha3bIBAETCS YJEIbHOM, €CIIU Ha OJIMH (KUJI0)MOJIb — (KUJIO)MOJISIPHOM.

TennonpoBoAHOCTHIO HA3BIBAECTCS MPOLIECC BHIPABHUBAHUS TEMIIEpaTyp MpPH COMPUKOCHOBEHUU Tell
(TBepABIX, JKUIKUX WIM Ta3000pa3HBIX), MMEIOIIUX pPa3HYyl0 TeMIeparypy. T1erionpoBOJIHOCTb
00BSICHSIETCS TIEPEX0IOM IHEPTHH OT 0oJiee HArpeThIX K MEHEe HarpeThiM OOJIACTSIM MPHU OTCYTCTBUU
(ecu ATO Ta3 WK KHUJKOCTh) MepeMEIIMBaHUs WK KoHsekyuu. CM. Takxke Aenenus neperoca.
TemoooMenom (WaM  TerUTonepenadeiil) Ha3bIBACTCS MHUKPOPHU3MUSCKHI CHOCO0 HM3MEHEHUs
BHYMPEHHEU SHepeul CUcmemvl, HE CBA3aHHBIH C MAaKpOCKONMYECKMM JBHKeHHeM. CM. Takxke
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Konuuecmeo mennomeoi.

TepMoamHaMuKa — Hayka O CaMbBIX pa3HOOOpasHBIX IMpoIeccaXx W COMPOBOXKAAIOUIMX HX
SHEPreTUYeCKUX MpeBpalleHusix. TepMoaMHaMHUKa OTHOCHTCS K oOONacTd Makpo(U3HKH, OHa
OTBJIEKAETCA OT IOAPA3yMEBAEMOr0 MOJIEKYJISIPHOTO CTPOEHUS BEIECTBA W YYMTHIBAET JIMILb
MOBEJICHUE cucmeMbl B 11esIoM. JlenuTcst Ha mepmocmamuxky U COOCTBEHHO TEPMOJIUHAMUKY.
Tepmoannamuyeckasi BeposiTHOCTb W — 4KCII0 MUKpOCOCMOAH U, C TIOMOILBIO KOTOPBIX pEaIU3yeTCs
TAHHOE MAKPOCOCMOsIHUE.

TepmoaMHaAMHYeCKHM NPOLECCOM HAa3bIBAETCS M3MEHEHHUE KOOPOUHAM COCMOAHUS CUCTEMBI IpU
HAJIMYUU PA3HOCTH NOMEHYUANos cucmemsl u cpeosi. CM. Takxke Pasnogecnsiii npoyecc.
TepmoauHaAMHYeCKHUM paBHOBECHMEM HA3bIBAETCS COCTOSHHME, IMPU KOTOPOM MaKpPOCKOIHYECKHE
napamempbvl COCMOsHUs BCIOAY IIOCTOSIHHBI M HE U3MEHSIOTCS C TEYEHUEM BPEMEHH.

Tperbe Ha4Ya/l0 TEPMOAMHAMUKHU YTBEPXKAAET, UYTO IHMPONUs CUCTEMbl IPHU aOCOJIIOTHOM HYIE
TeMIIepaTypbl paBHa HyJt0 (Teopema Heprcra, 1906).

Jedopmanus Ha3pIBaeTCsl YOPYroil, eciiy npu CHATUU JedOopMUpPYIOLIE CHIIBI pa3Mmephl U Gopma
Tena BoccTaHaBiuBatoTcs. Cm. Takxke 3akon Iyka.

Tpoiinoii Touko# Ha3pIBaeTCsS Touka Ha tuarpamme (P, T), B KOTOpO# repecekaroTcst KpUBbie (pazoBOTo
paBHOBecusl. Eciin BemecTBo HaXOQUTCS MPU IaBICHUM U TEMIIEpAType, COOTBETCTBYIOLIMX TPONHON
TOYKE, TO Bce TpH (a3bl (TBep/as, )KUIKAs U ra3000pa3Has) HaXOMATCA B OUHAMUYECKOM PABHOBECUL.
Hanpumep, nmns Bogst: prp = 610 Ila, T =273,16 K.

YpaBuenue Baun-nep-Baanbca 310 ypasHenue cocmosnus pearbHOr0 raza, B KOTOPOM yYUTHIBAETCA
COOCTBEHHBII 06BEM MOJIEKYIT U CUITBI IPUTsKeHns Mexay Humu: [p + (a/V,2)](Vu-b) =RT, rneaub
— TOTMPaBKH Ha CHJIbI MPUTSKEHHs M Ha COOCTBEHHBIH 00BeM Moinekyn. Cm. Takxke YpagneHue
Knanetipona-Menoeneesa.

YpaBuenue Kananeiipona-Kiay3uyca onuceiBaeT Gpa3zoBsie nepexoibl 1-ro poaa:

(dp/dT) = MT(V2— V1). 3neck Vi u V2 — ynenbHble 00bEMbI HU3KO- U BBICOKOTEMITEpAaTYpHOU (a3bl,
COOTBETCTBEHHO; A — yZellbHas TEIJIoTa rnepexoja. B neBoil yactu ypaBHEHHs] CTOUT MPOU3BOAHAS OT
JTaBJICHUS 110 TEMIIEpATypeE.

Ypasnenue Kitaneiipona-MeHesieeBa — ypaBHEHHE COCTOSIHUSA udeanvHozo 2aza. PV = (M/W)RT, rae
p — masnenue, V — o6sem, T — TemmepaTypa, M — Macca, |L — Macca ogHoro Kumomons, R = 8,31-103
Jx/kmonb- K — yHUBepcanbHasi ra30Basi HOCTOsIHHASL.

YpaBuenue Maiiepa CBS3BIBAET MOJIIPHBIE TEIUIOEMKOCTH IIPM IIOCTOSHHOM JABJICHWMM W IIPH
MOCTOSTHHOM 00beMe: Cyp- Cuv = R,

rae R = 8,31-10% JIx/xmonb- K — yHMBepcanbHas ra3oBas HOCTOSHHASL.

Ypauenne MKT quis1 naBjieHus1 umMeer BU: P = (1/3)monovKBz. 31ech Mo — Macca OTHOM MOJIEKYJIBI,
No — KOHLEHTPALUs MOJIEKYJI, Vs — CPEIHSS KBaIpaTUYHAs! CKOPOCTb.

VYpaBuenne MKT nos sneprum umeet Bun: Ecp = (i/2)KT. 3nech Ecp — cpeusis kuHeTnueckas SHeprus
oftHOH MoneKymnbsl, T — Temmeparypa, | — uncio creneHe cBo6omsl, K = 1,38-102 Jlx/K — mocrosHHas
bonsnmana.

YpaBHeHueM COCTOSIHMSI Ha3bIBaeTcsl YpaBHEHHe, CBS3bIBAIOLEE napamempwsl cocmoanus. Jns
uoeanvbHo2o 2a3a ypaBHEHUEM COCTOSIHUS SIBIIETCS ypasHenue Knanetipona-Menoeneesa.

YpaBnenus IlyaccoHa CBS3bIBAIOT MONAPHO JAABJIEHUE, 00BEM U TEMIIEpATypy NpU aduadamuyeckom
npoyecce: TV'! = const, pV¥ = const, T"/p*! = const. 3necs Y = Cp/Cy — OTHOIIEHHE Ta30BBIX
TEIJIOEMKOCTEN.

®a30BbIM NEPEX0I0M MEPBOro PoAa Ha3bIBACTCS NPEBPALICHHUE, CONPOBOXKIAIOIIEECS BBIICICHUEM
WJIM TIOTJIONIEHUEM YHEPIHH (CKPBITON TEIIOTHI ITepex0/1a) U U3MEHEHUEM yAenbHoro oobeMa. K takum
nepexojiaM, B YaCTHOCTH, OTHOCSATCS: IJIABJICHHE W KPUCTAJLTU3allWs, UCTIApEHUE U KOHJCHCAIIus,
cyOnmuManust (UcrapeHre TBEPbIX Te) U KOHICHCAIIHS.

®a30BbIM NIEPEX010M BTOPOI'0 PO/a HAa3bIBACTCS MIPEBPAIIEHUE, TPOUCXOAsIIEe Oe3 TOTTIOMEHHS T
BbIJIEJICHUS TETUIOTHI U U3MEHEHUS ynieiabHoro oobema. [Ipumeps! (ha30BbIX IEPEX0I0B BTOPOTO PoJa:
nepexoj ¢peppoMarHeTvka B mapaMarHUTHOE COCTOsIHUE Tpu TemnepaType Kiopu, nepexoa merania B
CBEPXIIPOBO/ISIIIEE COCTOSHUE U TIP.

®opmyaa boasumana-Ilaanka cBA3bIBaCT sHmponuto S u mepmoournamuyeckyio eeposmuocmo W: S
=kInW.

@DyHKIMel COCTOSIHMA HAa3bIBAeTCS BEIMYMHA, OJHO3HAYHO olpenenseMas HabopoMm Koopouuam
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cocmosinua cucteMbl. [Ipumepbl QYHKUUN COCTOSHUS: GHYMpEHHss 3Hepaus, sumponus U np. B
NPUHIMIE 0001 napamemp cocmosanus MOXKET pacCMaTPUBATHCS KaK (PYHKIIUS COCTOSHHUSL.
XoJ10AW/IbHbIE MAIIMHBI — YCTPOUCTBA, OTHUMAIOIIKE TETIOTY OT TeJia ¢ 60JIee HU3KOM TeMIiepaTypoi
U Tiepesiavya TEeIIoThl Tedy ¢ 0oJjiee BHICOKOM TeMIlepaTypoi 3a cueT coBepuieHus padotsl. [IpuHumn
JEICTBUS OCHOBAH Ha MCIAPEHUH JICTYUHX KUAKOCTEH (aMMHaK, PpeoH) MPpU MOHUKEHHOM JaBJICHUU.
[lupoko NOpPUMEHSIOTCS B IPOMU3BOJACTBE, HAyKe U TEXHUKE (IUIIEBas, XUMHYECKas U
MeTaJlI000padaThIBaroIasi IPOMBIIUIEHHOCTh, CTPOUTEIbHASI TEXHHUKA U TIP. ).

Huxnom KapHo HazpBaeTCs yuxi, COCTOSAIINN U3 IBYX U30TEPM U JBYX aanadar.

KITJI mukna KapHo 3aBUCHT TOJIBKO OT Temmeparyp HarpeBateins (11) u xonoguiabHuka (T2): = (T1 —
T2)/T1. Dror k03D(OUIMEHT MaKCHMAIbHBIA M3 BCEX IUKJIOB, OCYIIECTBISIEMBIX C JaHHBIM
HarpeBaresieM U XOJOMIbHUKOM U HE 3aBUCUT OT IIPUPOJIBI pabOYero Tena.

HukiauyeckuM HMJIH KPYTrOBbIM NPOLECCOM HA3bIBACTCS IOCIIENOBATEIBLHOCTD IPEBPALICHUH, B
pe3yibTare KOTOPOM CHUCTEMa BO3BpAIlaeTCs B HCXOAHOE cocTosHue. Llukibl Moryr ObITh
PaBHOBECHBIMU U HEpaBHOBECHbIMU. Ha auarpamme pasnosecHvle KPyroBble npoyeccsl N300paxaeTcs
3aMKHYTbIMM KpuBbIMH. Ha nuarpamme (P, V) npsiMOi LIMKIJI OCYLIECTBIISIETCS IO YAaCOBOW CTpEJIKE,
00paTHbBIN — MIPOTUB YaCOBOM CTPEIIKH.

DHTpoONMeil Ha3BIBACTCS QYHKYUSA COCMOAHUA CUCTEMBI, Tu(depeHIan KOTOPO paBeH OTHOIICHHIO
AJIEMEHTAPHOTO KOJIUYeCmea meniomyl, TOIYYEHHOTO CHUCTEMOW B JJIEMEHTApHOM 00pamumom
npoyecce, Kk memnepamype. [Ipu HepaBHOBECHOM TEIIJIOOOMEHE B M30JIMPOBAHHONW CHCTEME 3HTPOIUS
cuctembl Bo3pacraeT. CM. Takke Bmopoe nauano mepmoouHamuxu.

Iddexrom JI:xkoynsa-TomcoHa Ha3pIBaeTCs HW3MEHEHHWE TEMIIEpaTypbl peaJbHOrO rasa Ipu
agnabatudyeckoM pacmdpeHud. Ecium raz mpu  3ToM  oxnaxkaaerca, d¢G@deKkT Has3bIBaeTcs
MIOJIOKHUTEIILHBIM, €CITH HarpeBaeTcsi — OTPUIATEIbHBIM. [Ipn HOPMAJIBHBIX YCIOBHAX OOJBIIMHCTBO
ra3oB OOHAPYKHUBAIOT MOJIOKUTEIbHBIN 3G (EKT (MCKITIOUEHUS — BOIOpoA U renuif). [Ipumensercs nis
MOJIyYEHUS )KUJIKHX T'a30B.

K sBneHusM mepeHoca OTHOCUTCS Tpylna sBICHUH, UMEIOLIUX CXOAHBIA MEXaHU3M: GHYHMIPEHHee
mpenue (8a3K0Ccms), MenionpoeooHoCcCmy, Oughghyzus.

[TepeHocuTCs 3a CYET XaOTUUYECKOTO TEIJIOBOTO JIBUYKEHUS, COOTBETCTBEHHO, UMITYJIbC, KHHETUYECKAs
JHEprusi, Macca.

15. OCOBEHHOCTHU PEAJIM3AIIMN JUCHUIIJIMHBI J1s1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMHU 310POBbAA

B cooTBeTcTBUM ¢ MeTOIMYECKUMU pekoMeHaauuaMu Munooprayku P® (ytB. 8 anpens 2014 r. Ne AK-
44/05BH) B Kypce MpeAINoJaraercsi UCHOIb30BaTh COLMATIbHO-aKTHUBHBIE U PEe(IEKCUBHBIE METO/IbI
00y4eHUs, TEXHOJIOTUU COLUOKYIBTYpHOU peabunuTanuu obydatomuxcs ¢ OB3 ¢ menbio okazanust
MIOMOIIIM B YCTAHOBJIEHUH MOJIHOLIEHHBIX MEXINYHOCTHBIX OTHOIIEHUH.

OOyyeHue Ml C OrPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3[0POBBSl OCYLIECTBIISIETCA C YYETOM
UH/IMBUYAJIbHBIX TCUXO(U3MUECKUX OCOOCHHOCTEH, a Ul HMHBAIMJOB TaKK€ B COOTBETCTBUHU C
MHAMBUYaJIbHOIN MporpaMMoi peabuiIuTaluy HHBAIN/IA.

J1s JIMI ¢ HapylIeHHueM ¢JyXa BO3MOXKHO IperocTaBieHHne MH(OpMAIKM BHU3YalbHO (KpaTKUN
KOHCIICKT J'ICKHPII7[, OCHOBHAas1 W JOOIIOJHUTCIIbHAA JH/ITepaTypa), Ha JICKOUOHHBIX W IPAKTUYCCKUX
3aHATUSAX  JIONYCKAaeTCs  NPUCYTCTBME  ACCHCTEHTa, a  TakXke, CypAONEpeBOJAYMKOB U
TU(dI0CYpIOTIEPEBOTUUKOB.

OI_ICHKE[ 3HAHUI CTYACHTOB Ha MPAKTUYCCKUX 3aHATHAX OCYHICCTBJIACTCA Ha OCHOBC INHNCbLMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, MIMCbMCHHO BBINTOJITHEHHBIX IIPAKTUYCCKUX SaﬂaHHﬁ.

Jloknman Tak e MOXeT ObITh IpeJocTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHMUIO OCTAIOTCS TEMH K€, a TpeOOBaHMs K KadeCTBY HM3JIOKEHHUS MaTepuaia
(TTOHATHOCTB, KAYECTBO PEUH, B3aUMOJICHCTBHE C ayIMTOPHEHN U T. 1) 3aMEHSIOTCS HA COOTBETCTBYIOIIHE
TpeOOBaHUs, MPEAbIBISIEMbIE K MUCbMEHHBIM paboTam (KauecTBO OQOpPMIIEHHS TEKCTa U CIIHCKa
JUTEPATyphl, TPAMOTHOCTb, HAUINYHE WILTIOCTPAIIMOHHBIX MAaTEpHAIIOB U T.JI.).

C yd4eTroM COCTOSIHUSI 3I0POBBSI MPOCMOTP KHHO(DHIIBMAa C TOCIEAYIOIINM aHAJIW30M MOXKET OBIThH
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MIPOBEJIEH JJoMa (HarpuMmep, Mpu HeOOXOIMMOCTH JOMOJHUTENBHON 3BYKOYCHIIMBAIOIIEH ammaparypbl
(HaymHMKHM)). B Takom ciyyae CTYIAEHT NPEAOCTaBISIET NMHUCbMEHHBIN aHalU3, COOTBETCTBYIOILUMN
MpeIbABISIEMBbIM TPEOOBAHUSM.

[TpomesxyTouHas aTTecTanus Ui JIUI ¢ HApYIIEHUSIMH CIyXa MPOBOAUTCS B MUCbMEHHOU (hopMme, mpu
3TOM HCIIONB3YIOTCSl O0IIMe KpUTepuH oreHuBaHusA. [Ipn HeoOXoauMMOCTH, BpeMs IOATOTOBKM Ha
3a4eTe MOXKET OBITh YBEIMYCHO.

Jlist 1u1l ¢ HApyLIeHHeM 3peHu s JIOMYCKaeTcs ayAualbHOe IpeocTapieHne nHdopMaluu (Hanpumep,
C WCIOJIb30BAaHUEM MPOrpaMM-CHHTE3aTOPOB peYM), a TakXKe UCIOJIb30BaHUE Ha JICKIUAX
3BYKO3AIHCHIBAIOIINX YCTPOUCTB (AUKTO(GOHOB W T.1.). JlomyckaeTrcss MPUCYTCTBHUE HA 3aHATHUSIX
accHUCTeHTa (MIOMOIIHKKA), OKA3bIBAIOIIET0 00YyYaroIUMCcs HE0OOX0IMMYIO TEXHUYECKYIO TOMOLIb.

Ornenka 3HaHUN CTYJACHTOB Ha CEMUHAPCKUX 3aHATUSAX OCYHIECTBISIETCS B YCTHOM (opme (KaK OTBETHI
Ha BOIPOCHI, TaK M MpakTHYeckue 3anaHus). IIpm HeoOXxonumocTu aHamu3a (UiIbMa MOXKET ObITH
3aMEHEH OIMCAaHUEM CUTYallUd MEKITHHUYECKOIO B3aUMOJEHCTBUS (HA OCHOBE OIbITAa PECIIOHJECHTA,
XYA0KECTBEHHOMN JIUTEPATYpPBI U T.J.), TO3BOJISAIOIIUM OLIEHUTh CTENIEHb CPOPMUPOBAHHOCTH HABBIKOB
BJIAJICHUSI METOJAMU aHajh3a U BBIABICHHS cnenu(puku (QyHKIMOHMPOBAHUS M PA3BUTHUS TICUXHKH,
HO3BOJISIOIIMMY YYUTBIBaTh BIUSHHE 3THUYECKUX (akTopoB. lIpum mpoBeaeHHH NPOMEXYTOUHOMN
aTTeCTallMy ISl JIUI C HapyHICHWEM 3pEHHs] TECTHUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuUE 110 BOIIPOCAM.

Jluna ¢ HapylmeHHsIMH ONOPHO-ABUTraTeJIbHOI0 amnmapara He HYXJalTcsi B 0coObx (opmax
IpefocTaBlIeHUs yueOHbIX MaTepraioB. OIHAKO, C y4€TOM COCTOSIHUSA 370POBbS YaCTh 3aHATHI MOKET
ObITh peali30BaHa AUCTAaHUMOHHO (npu mnomomu cetu «MHTepHeT»). Tak, nmpu HEBO3MOXKHOCTHU
HOCEIIEHUS JIEKLIMOHHOTO 3aHATHUS CTYJIEHT MOKET BOCIIOJIb30BATHCS KPATKUM KOHCIIEKTOM JICKIUH.

HpI/I HCBO3MOXHOCTH IIOCCHICHUA [IPAKTUYCCKOr0 3aHATHUA CTYACHT MOOJDKCH IMPEAOCTAaBUTH
MHMCHbMEHHBIN KOHCIEKT OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBITTIOJJHCHHOC ITPAKTHUYCCKOC 3aIaHHUC.

Jloknam Tak e MOXKeT OBITh MPEJOCTaBlIeH B MUCHbMEHHOW (opme (B Buae pedepara), MpH TOM
TpeOOBaHUS K COJEPIKAHUIO OCTAIOTCS TEMH JK€, a TPeOOBaHUS K KAaueCTBY M3JIOKEHHs MaTepualia
(IOHATHOCTb, KAUECTBO PEYH, B3aUMOJIEHCTBUE C ayAIUTOPUEH U T. 1) 3aMEHSIOTCA HA COOTBETCTBYIOLIUE
TpeOOBaHuUs, MPEAbABIsIEMble K MUCbMEHHBIM paboTaM (KauecTBO O(QOpPMIIEHHMsS TEKCTa U CIIMCKa
JUTEPATyphl, TPAMOTHOCTh, HAJTMYKE WLTIOCTPALIMOHHBIX MaTEpUAJIOB U T.1I.).

[TpomesxyTouHas aTTecTanus Ui JIUI ¢ HapYIIEHUSIMU OMOPHO-ABUTaTeIbHOIO anmnapaTa MpoBOANUTCS
Ha OOMMX OCHOBaHMUAX, NpPHU HEOOXOJUMOCTH NPOLEAypa 3ayeTa MOXKET OBITh pealn30BaHa
JUCTAaHIIMOHHO (HalpuMep, Ipy IOMOIIH Nporpammsl Skype).

st 5TOro mo AOrOBOPEHHOCTH C MPEMOAABATENIEM CTYACHT B ONMPEICIICHHOE BPEMSI BBIXOJIHUT Ha CBS3b
JUISL TIPOBENIEHUsT TPOIEAYphl 3adyeTa. B Takom ciydae 3a4eT cAaeTrcs B BHIE COOEceloBaHUS IO
BompocaM (cM. (hOpMBI MPOBEJACHUS MPOMEKYTOUHOM aTTECTALUU VIS JIUIl C HAPYIICHUSIMH 3PEHUS).
Bonpoc u npaktuyeckoe 3alaHue BRIOUPAIOTCS CaMUM TTPETofaBaTeieM.

[Tpumeuanue: POHIBI OLEHOYHBIX CPEJICTB, BKIIIOYAIOLIUE THUIOBBIE 3aJaHUs U METOJbl OLEHKH,
KPUTEPUN OLICHMBAHMS, IO3BOJSIONIME OLIEHUTh PE3YIbTaTbl OCBOCHHUS JAHHOM JMCLMILIMHBI
oOyuaromumucs ¢ OB3 Moryt Bxoauts B coctaB PIIJ] Ha mpaBax OTAEIbHOTO TOKYMEHTA.

[TporpamMmmy coctaBuiI:

I0.A. Koposun
3aBeayromuii kadeapoit OuCd, nokTop PU3NKO-MaTEMaTHIECKUX HAYK, Mpodeccop

PenienzeHnT:

A.B. Haxa0oB, f1oueHT otaenenus saepHoil pusuku u texnonoruit (O), KaHaAUAAT TEXHUYECKUX HAYK

21



