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1. HEJIb OCBOEHUA AN CHHUIIJIMHBI

oBNajicHue 0a30BBIMH 3HAHUAMHU (PYHAAMEHTAIBHBIX pa3fenoB (U3UKU, HEOOXOJUMBIMH JUIS
OCBOCHUS (PU3NYECKUX OCHOB B SIICPHBIX PEAKTOPAX U MaTepuasax.

N

. 3AJJAYH OCBOEHMSA JUCHUIIVINHbI

— H3y4YCHHE TEOPUHU IO TEMaM: MEXaHWKAa, JIEMEHTHI PENISTUBUCTCKON MEXaHWKH, KOJeOaHUsS WU
BOJIHBI;

— MoJIeKynsApHas (pu3MKa M OCHOBBI TEPMOJIMHAMMKH, JIEKTPUUYECTBA W MAarHeTH3Ma, ONTUKU M
aTOMHOU (PU3HKH;

— Ppa3BUTHE HABBIKOB PEIICHHS 33/1a4 110 JaHHBIM TeMaM;

— OCBOCHHE IIOCTAHOBKH M MTPOBEACHUS (PU3UICCKUX IKCIICPUMEHTOB;

— TOJIy4eHHE NMPAKTHYECKUX HABBIKOB MO0 00pabOTKe W MHTEPIPETAINN PE3YJIbTaTOB IKCIIEPUMEHTOB
B TIPOIIECCE BBITIOJIHEHUS JIA0OPATOPHBIX padoT;

— pa3BUTHE KYJIbTYpPbl MBIIUICHUST (CIOCOOHOCTh K OOOOIICHWIO, aHaIU3y, BOCHPHUSATHIO
uHpOpMaLUN);

— pa3BUTHE MPAKTHYECKUX HABBIKOB JJOIMYECKH BEPHO, apTyMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHMEHHYIO PEUb.

3. MECTO JJUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI (nasee
— OIl) BAKAJIABPUATA

JucuurnnuHa peanu3yeTcss B paMKax 00s3aTeIbHOM YacTU UM OTHOCUTCS K €CTECTBEHHO-HAyYHOMY
MOJIYJIIO.

Jis ocBOeHUS TUCIUIUIMHBI HEOOXOAMMBI KOMIIETEHIIMH, COPMHUPOBAHHBIE B PaMKaxX H3y4eHUs
CIEAYIOIMX NUCUUIUIMH: «MaTeMaTu4ecKnil aHalIn3», «AHAIMUTHYECKAs TeoMeTpus», «JInHeiHas
anreopay.

JMCUUNIMHBL W/WIM TPAKTHKU, JUIsI KOTOPHIX OCBOCHHE MAHHOW MHUCHUIUIMHBI HEOOXOAMMO Kak
npeamectBytomee: «O01mas pusuka (JIEKTPUIECTBO U MarHETU3M)», «O011as Gusnka (BOJTHBI, OITUKA
U aTOMHas (PU3HKa)».

JucuumimHa usydaercst Ha 1 Kypce Bo 2 ceMecTpe.
4. IEPEYEHDb IINIAHUPYEMBIX PE3YJBTATOB OBYYEHUS 1O AUCHUIIIMHE,

COOTHECEHHBIX C IHINTAHUPYEMBIMHA PE3YJIbTATAMU OCBOEHMUA
OBPA30OBATEJIbHOI ITPOI'PAMMBI

B pesynbrare ocBoenust OIl OakamaBpuara oOydaromMiCs JOJDKEH OBJAJETh CIEAYIOIIMMU
€3yJIbTaTaMu 00y4Y€eHUs MO JUCIUILIUHE:

Koanl HaumenoBanue Kox n HaumeHoOBaHNe HHANKATOPA
KOMIIeTeH Ui KOMIIETEeHIINH JOCTHKEHUS KOMIIETeHIMH
YKE-1 Crioco0€eH UCIIO0Ib30BaTh 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHBI

3HAHUS €CTECTBEHHOHAYYHBIX TUCIUIUINH, METO/IbI
€CTECTBEHHOHAYYHbIX MaTeMaTU4YeCKOro aHajin3a U MOJEIMPOBAHMS,
TUCITUTIIINH, TIPUMEHSITh TEOPETHYECKOTO M KCIIEPUMEHTATHHOTO
METOJIBI MATEMATHYECKOTO HCCIIeTIOBaHUS
aHanuza u MmojenupoBanus, | Y-YKE-1 YMers: ncnosb30BaTh MaTEMAaTHUYECKHE
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TCOPCTUUCCKOTO U
OKCIICPUMCHTAJIIBHOT'O
HUCCICIOBAaHUA B
IIOCTABJICHHBIX 3agadax

METO/Ibl B TEXHUYECKUX MPHUIIOKECHUSX,
PacCUYHMTHIBATh OCHOBHBIE YHCIIOBBIE
XapaKTEPUCTUKU CIyYalHbIX BEJIMYUH, PEIIaTh
OCHOBHBIE 33J]Ja4l MAaTEMAaTHYECKOH CTaTHCTHKH;
peniaTh TUMOBBIE PACUETHBIC 3a/1a4U

B-VYKE-1 Bnagets: MeTomaMu MaTEMaTHYECKOT'O
aHaJIn3a U MOJCIMPOBAHNUS;, METOJJAMHU PEIICHUS
3a/1a4y aHAJIM3a U pacueTa XapaKTEPUCTHK
(UBHYECKUX CHCTEM, OCHOBHBIMU IIPHEMaMU
00pabOTKHN AKCIIEPUMEHTAIBHBIX TAHHBIX,
METOJIaMH padOThI C IPUKIAIHBIMU
MIPOrpaMMHBIMH TIPOTYKTaMU

OIIK-1 Crioco0¢H UCIIOJIb30BaTh
0a30BbIE 3HAHUA
€CTECTBEHHOHAYYHBIX
JUCLMIUIMH B
npodeccnoHaTbHOMI
JESATEIbHOCTH, IPUMEHSTh
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICTUPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAIBLHOTO
HCCIIEI0BAHUS

3-OI1K-1 3HaTh: 6a30BLIE 3aKOHEI
€CTECTBEHHOHAYYHBIX TUCIUIUINH, OCHOBHBIC
MaTeMaTHYECKUE 3aKOHBI; OCHOBHbBIC (PU3UYECKUE
SIBJICHH S, TIPOIIECCHI, 3aKOHBI U TPAHUIIBI UX
MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XHMHYECKHX 3aKOHOB U SIBJICHUI; METOIbI
MaTeMaTUYeCKOro MOJICITUPOBAHMS,
TEOPETHYECKOTO M IKCIIEPUMEHTAITBHOTO
HCCIICAOBAHUS

V-OIIK-1 YMmeTh: BHIABIATE
€CTECTBEHHOHAYYHYIO CYIITHOCTh MPOOIIeM,
BO3HHMKAIOIIHX B X0J1¢ Mpo(ecCHOHaTbHON
JIeATETLHOCTH, MPUBJICKATh JJI UX PEIICHUS
COOTBETCTBYIOIIUN (PU3UKO-MaTeMaTHUECKHMA
arrapar

B-OIIK-1 Bnagets: MaTeMaTU4YE€CKUM amnapaTom
JUTs1 pa3paboOTKK MOJIENEH MpOIecCOB U SIBIICHUH,
pEIICHUS TPAKTUYECKUX 3a]1a4

PO eCCUOHAIIBHON JIEATEIHHOCTH; HABBIKAMU
MCIIOJIb30BaHUsI OCHOBHBIX 00IIEe(U3NIECKUX
3aKOHOB ¥ MPUHIIUIIOB

5. OFbEM JUCIUIIVIMHBI B 3BAYETHBIX EJIMHUIIAX C YKAZAHUEM KOJIMYECTBA

AKAJEMHUYECKHUX YACOB,

BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCA C HNPENOJABATEJIEM

(M0 BHIAM 3AHATHI) W HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

KoandecTBo 4acoB Ha B/
Bup padorsl .
paboThI O ceMecTpaM:
KonTtakTHas padoTa o0y4yaroumuxcs ¢ npenoaaBartejieM
AYIUTOpHBIE 3aHATHS (6ce20) 128
B ToMm uncne:
JleKyuu 32
npakmudeckue 3aHamust 64
(u3 Hux 6 popme npaxmuyeckoil n0OO20MOoEK)
1abopamopHvle 3aHAMuUsL 32
(u3 Hux 6 popme npaxmuyeckoil nOO20MoEKL)
IIpomexyTouHas aTTeCTALMA
B ToMm uncne:
9K3AMEH 36
CamocrosiTesibHas padoTa 00y4aOIIMXCH




CamocrosiTesibHas padoTa 00y4arIuxcs (6cez2o) 52

Bcero (uachl):

216

Bcero (3aueTHbIe eIMHMILIBI):

6

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

6.1. Pa3zoenst Oucyuniunsl u mpyooemMKoCms HO 6UOAM YUEOHBIX 3aHAMUIL (8 AKADEMUYECKUX UACAX)

Heneas| Ne HaumenoBanue pa3jaesia /TeMbl JUCHUATIIAHbBI Buabl yueOHoi# padoThl
n/n

Jlex | IIp |JIa6 1:;{; COP

1-16 |1. |MoJekyasipuas pU3HMKa U TEPMOINHAMHKA 32 |64 | 32| - |52
1,2 |1.1.|OcHOBHBIE IOHSTHUSI ¥ 3aKOHBI MOJIEKYIISIPHO#M (QU3HMKH 4 120 4 | - | 7
3,4,5 |1.2.|{lepBoe Haua0 TEPMOJMHAMUKI 4 |22 | 4 - 7
6-8 |1.3.|Cratuctuyeckue pacnpeneeHus 4 | - 14| - | 7
9-11 |1.4.|SIBneHus 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 | -1 6] -138
Hroro 3a 2 cemectp 32 | 64 | 32| - | 52

Bcero: 32 | 64 |32 ] - | 52

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3ansamus / cemunapsl, Jlab — nabopamopmuvie 3aHAMUA,
Bueayo — sneayoumopnasa konmaxmuas paboma, CPO — camocmosamenvuas paboma ooyuarouuxcs,
I1I1 — npakmuyeckas no02omosxa.

6.2. Cooeprrcanue oucyuniunsl, CHpyKmypuposantoe no pazoenam (memam)

Jlexyuonnwiu Kypc

Heneas HaumenoBanue
Ne |paspena /Tembl Copepxanue
AUCHUILINHBI
1-16 [1. |MoaexkyasipHasi pu3NKa H TEPMOTHHAMHUKA
1,2 |1.1.|0OcHoBHBIE oHATHS 1 |MOIETE HICANBHOTO ra3a. JJMHAMUYECKNid ¥ CTATUCTUYCCKUH
3aKOHEI MeTobl. OCHOBHOE ypaBHEHHUE MOJIEKYIIPHO-KMHETUYECKOU
MOJIEKYIISIPHOIT TEOPUU UACATBHBIX Ta30B Ui JABJICHUA. Y DABHCHHE
du3ukn Knaneiipona-MeHnaeneea. @U3n4ecKuil CMbICI YHUBEPCAIbHON
ra30BOM MMOCTOSIHHOM.
3,45 |1.2.|lepBoe Hauano MosekyasipHO-KUHETHUECKOe TOJIKOBAHNE a0COTIOTHON
TEPMOIMHAMUKH TeMIiepaTypsl. TemneparypHsle NIKaJbl: SMIMPHYECKas],
abCoII0THAs, TEPMOIMHAMHYECKAs!, MEXTyHapOAHAs,
MIpaKTHYecKasl.
6-8 |1.3.|CraTicriueckue Yucro creneneit cBo001bl. 3aKOH paBHOPACIIPEIEICHHS
pacrpeIeeHus SHEPIUU MO CTENEHSIM cBOOObI MoKy 1. CpenHss
KMHETUYECKasi JHEPIHsI IOCTYNATEILHOTO ABM)KEHUS MOJIEKYIL.
9-11 |1.4.|SIBienus meperoca |PaBHOBECHOE M HEPABHOBECHOE COCTOAHMA ra3a. PaBHOBECHBIE
Y HCPaBHOBECHBIC




12,13 |1.5.|Bropoe Hauamno npoueccsl. BHyTpeHHss sHeprust uaeansHoro rasza. Pabora rasa
TePMOIMHAMUKA npu pacmupenuu. ['padudeckoe npeacrabiaeHue pabOTHI.
KonngectBo Temnorsl. [lepBoe Hagano TepMOIUHAMUKH.
TemnoeMkocTb. Y aenbHas U MOJISAPHAs TEIUIOEMKOCTH.
TennoeMKoCTb IPU NOCTOSHHOM JABJIEHUH U IIOCTOSHHOM
obbeme. Knnaccuueckas MONeKyIIpHO-KHHETUYECKAs TEOPUs
TEIIOEMKOCTH UICAJIbHBIX T'a30B M €€ OTPaHMYEHHOCTD.
14 |1.6.|PeansHbie razer Anuabatuueckuii nmponecc. [lonurponuueckuii npouecc.
IToka3aTens MOJUTPONBI I H30XOPHYECKOTO,
U30TE€PMHUYECKOro, n300apudeckoro npoueccos. Pabora,
coBepuIaeMas ra3oM IIpH Pa3JHyHbIX IPOLECcCax.
15,16 |1.7.|>Kunxoe u Canyyaiinble co0biTus. BepodtHocTh. Clio)keHHE U YMHOXKEHHE
KPHUCTAJUINYECKOE BEPOATHOCTEH.
COCTOSIHHME BELIECTBA

Hpaxmuuecxue/ceMuHapCKue 3AHAMUA

TCPMOJUHAMHUKA

OIPAHUYEHHOCTb.

Henean HaumenoBanue
Ne |(pasnena /Tembl Copaepxanue

AUCHHUIINHBI

1-16 |1. |MoaekyasipHasi pu3nKa ¥ TEPMOAMHAMHUKA

1-5 |1.1.|OcuoBHbIe moHsTHs 1 |MOAEIL HIEATLHOTO ra3a. JJMHaAMUYECKUI U CTATUCTUYECKUI

3aKOHBI MeTobl. OCHOBHOE ypaBHEHUE MOJIEKYJIAPHO-KMHETUYECKOU
MOJIEKYJISPHOI TEOPHUH UJCATBbHBIX I'a30B AJIS 1aBJICHUSA. Y paBHEHUE
rsuxu Knaneiipona-MeHneneesa.

6-10 |1.2.|IlepBoe Hauaio Yucno creneHel cBo00bl. 3aKOH paBHOPACIIPEICIICHUS
TepPMOAMHAMUKH SHEPIUU MO CTENEeHsIM cB00O0abI MoJieKyl. CpenHss

KMHETUYECKasi JHEPIHsl IOCTYNATEJILHOTO ABM)KEHUS MOJIEKYIL.
11-15 |1.5.|Bropoe Hadaio PaBHOBeCHOE 1 HEPAaBHOBECHOE COCTOSIHUSA ra3a. PaBHOBECHBIE U

HEPaBHOBECHBIE NPOLECCHl. BHYTpEHHSIS S3HEPrUs NACaIbHOTO
raza. Pabota rasa npu pacumpenuu. I'paguueckoe
npencrasieHue padotsl. KonmnyectBo TemnoTsl. [lepBoe Havano
TepMOAUHAMUKU. TennoeMKocTs. Y IenbHast U MOJIIpHast
TEIIOEMKOCTH. TemI0eMKOCTh IMpU MMOCTOSAHHOM OAaBJICHHUHU U
NOCTOSIHHOM o0beme. Kiaccuueckas MoJIeKyIsipHO-
KMHETUYECKasi TEOPHsI TEIJIOEMKOCTH MI€aIbHBIX Ta30B U €€

Jlabopamopnuie 3ansamus

BEIECTBA

Henens HaumenoBanue pasgesia /TeMbl
Ne Conepxanue
JMCIUILINHBI
1-16 [1. |MoaekyasipHasi pu3MKa H TEPMOTUHAMHUKA
1,2 |1.1.|OcHOBHBIE TTOHITHS U 3aKOHBI OCHOBHBIE TTOHSITHUS U 3aKOHBI
MOJICKYJISIpPHON PU3UKH MOJICKYJISIPHOUN QHU3UKH
3,45 |1.2.|TlepBoe HavaJI0 TEPMOTMHAMUKH IlepBoe Havao0 TEPMOTUHAMUKHI
6-8 |1.3.|CrarucTiyeckue pacrpeneneHus CraTUCTHYECKHE paclpeeIeHUs
9-11 |1.4.|5IBeHus nmepeHoca SIBnenus nepeHoca
12,13 [1.5.|Btopoe Ha4ago TepMOTMTHAMUKH Bropoe Hauano TepMOAMHAMUKHI
14  |1.6.|PeanbHEbIe Ta3bl PeanpHbIe Ta3nl
15,16 |1.7.’)Kunkoe U KpUCTaNIMYECKOE COCTOSTHUE Kunkoe v KpUCTAIIIMYECKOE COCTOSTHUE

BCIICCTBA




7. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJISA
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCS IO JUCIUILIUHE

1. JlaGoparopHslif MPaKTHKYM 10 Kypcy «O0rmas dhuszukay, pazaen «MoiekyispHas Gusuka / moa
penakmueit Mapkuna A.I1. u Macreposa B.C. — O6uunck: MATD, 1998.

2. T'ypbuu A.®. MeTtoanyeckne yKa3aHus K BBIMTOJTHEHUIO JJAOOPATOPHBIX paboT 1mo Kypcy «Oo1mast
¢uzukay. — O6uunck: UATD, 1999.

8. ®OH/] OLEHOYHBIX CPEJCTB /l/Is1 IPOBEJEHUSA TEKYLIE U
IMPOMEKYTOYHOM ATTECTAIIMY OBYYAIOIIMXCS MO JACHUATLITAHE

8.1. Csa3b medxncoy ghopmupyemvimu KomnemeHyuaMu u hopmamu KOHMPONs UX 0C60CHUS

Ne | KonTpoJjupyembie NuaukaTop 1ocTHKEHUS HaunMeHoBaHue OeHOYHOI0
n/n | pasaeJbl (TeMbl) KOMIIeTeHIIU U cpeacTBa TeKyuenl u
JUCHHUILINHDI NMPOMEKYTOYHOI aTTeCTAlNHU
Tekymas arrecranusi, 2 ceMecTp
1. Pazgen 1 3-0OI1K-1, Y-OIIK-1, B-OIIK-1 KomnnokBuym

3-YKE-1, Y-VKE-1, B-YKE-1 KonTponbras pabora
IIpomexxyTouHas aTTecTanus, 2 ceMecTp
DK3aMeH 3-OI1K-1, Y-OIIK-1, B-OIIK-1 | Dx3aMeHaIllMOHHBII OUJICT
3-VKE-1, V-YKE-1, B-VKE-1

8.2. Tunoevie KOHmpOJ/ibHblEe 3a0aHUs UL UHbLE mamepuaiinl, HeoOXxo0uMmble 014 OUEHKU 3HaHulVl,
ymeum"t U HABBIKOB, XAPAKmMEPU3YIOULUX I AN bl 4)opmup03anuﬂ Komnemelmm?

@OoH/ OLIEHOYHBIX CPEJCTB MO AUCUUIUIMHE OOECHeuyMBaeT MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHUs (KOMIIETEHIMI U UX HMHAMKATOPOB) MOCPEACTBOM MEPONPHUITHHM TEKyIleH U
IIPOMEKYTOUHOM aTTECTalUU 110 JUCLUIIINHE.

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

8.3. Memoouueckue mamepuanvt, onpeoensrouiue Npoueoypvl OUCHUBAHUA 3HAHUIL, YMeHUI,
Hagvlko86 u (unu) onvima OeAMeNbHOCMU, XAPAKMEPUIYIWUxX manvl Gopmuposanus
KomnemeHnyuil

Hrorosas arrecTanus o AUCHUIIIMHE SABIISIETCS NHTETPAIBHBIM MIOKA3aTeNIEM Ka4eCTBA TEOPETHUECKUX
U MPAKTUYECKHX 3HAHUI M HaBBIKOB OOYYAIONIMXCS MO JUCLMIUIMHE M CKIIAJBIBACTCS M3 OLIEHOK,
IIOJIYYEHHBIX B X0J1€ TEKYLIEH U IPOMEKYTOUYHOMN aTTeCTalUu.

Texy1as aTTecTalys B CEMECTpe MPOBOJUTCS C LIENIbI0 00eCcieueH sl CBOEBPEMEHHOM 00paTHOI CB3H,
JUISL KOPPEKIMKU 00y4eHHUsI, aKTUBU3AIMH CaMOCTOSATEIbHON pabOThl 00yYarOIINXCS.

HpOMe)Ky'TO‘lHa}I arrecTaiud NnpeAHa3HA4YCHaA I 00BEKTHBHOTO MOATBCPXKACHUSA W OLCHUBAHUA
JOCTUTHYTBIX PE3YJIbTAaTOB O6yquHH IIOCJIC 3aBCPUICHUA U3YUYCHUSA JUCIUITIIINHEBIL.

Texymas aTTecranus OCyIIECTBISETCS 1Ba pa3a B CEMECTP:

e xkoHtponbHas Touka Ne 1 (KT Ne 1) — BreicTaBisieTcss B 3JIEKTPOHHYIO BEIOMOCTh HE TMO31HEe §
Helenu ydeOHoro cemectpa. BkiouaeT B ce0si OLEHKY MEPONPUSITUHA TEKYLIErOo KOHTPOJIS
ayJUTOPHOM M caMOCTOATENbHOM paboThl oOywaromierocss 1O paszjaenam/TemMaMm  ydeOHOMU
JTUCIUTIIMHEI ¢ 1 o 8 Hepenmo ydeOHOoro ceMecTpa.

e koHTposbHas Touka Ne 2 (KT Ne 2) — BoIcTaBisieTcs B 3JIEKTPOHHYIO BEJIOMOCTh HE mo3fHee 16
Heslenu ydeOHoro cemectpa. Bkitouaer B ce0si OLIGHKY MEPOINPHITUN TEKYLIEro KOHTPOJIS
ayIUTOPHOM U CaMOCTOSATEIBHOM paboThl oOOywaromerocss MO paszaeiam/TeMaM ydeOHOM
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JTUCITUTLIAHEL ¢ 9 110 16 Heneno yueOHOro ceMecTpa.

PesynbpTaThl Tekymield W MPOMEKYTOUYHON aTTECTAIMK MOABOAATCS IO IIKaje 0aThbHO-PEUTHHTOBOM
CHUCTCMBI.

JTan peiiTUHIOBOI cUCTEeMBI / Henens bana
OueHo4HOe cpeacTBO MuEmyM* Maxcuny™

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

OK3amenayuonnwlil ourem - 24 40
HNUTOI'O no gucuuiinHe 60 100

* MuHMMalbHOE KOJIMYECTBO OAJIJIOB 33 OLIEHOYHOE CPEJICTBO — 3TO KOJIMYECTBO OAyUIOB, HAOpaHHOE
0o0y4aroImuMcsi, NpU KOTOPOM OLEHOYHOE CPEJICTBO 3aCUMTHIBACTCA, B IPOTUBHOM ClIydae
o0yyaroImuics T0JKEeH JIMKBUIUPOBATh MOSBUBLIYIOCS aKaJIEeMHUECKYIO 3aJI0JDKEHHOCTh 110 TeKyILei
WM IPOMEXYTOYHOH arTecTaui. MUHHUMaIbHOE KOJIMYECTBO OAJIJIOB 3a TEKYIYIO aTTECTALINIO, B T.4.
OTJEJILHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEKYTOUHYIO aTTecTaluio coctasiser 60% ot
COOTBETCTBYIOILIUX MaKCUMAaJIbHbBIX OaJlJIOB.

CTyneHT cunuTaeTcsl aTTeCTOBAHHBIM I10 pa3Jiely, 3a4eTy Uil SK3aMeHy, eclii OH Habpan He meHee 60%
OT MaKCUMAaJILHOTO 0aiia, IpeayCMOTPEHHOT0 paboue mporpaMmmoil.

CryneHT MOXeT ObITh aTTeCTOBAaH MO JUCIMIUIMHE, €CJIM OH aTTeCTOBaH IO KaXAOMY pasjediy,
3a4eTy/?K3aMeHy M €r0 CyMMapHBIi 0aJu1 cocTaBiisieT He MeHee 60.

Onpeoenenue donycoe u wimpaghos

EOHYCBII MOOIIPHUTECIIbHBIC OaJuIbl CTYACHT MOXKCT IMOJIYYHUTH K CBOEMY peﬁTHHFy B KOHIIC CEMECTpa 3a
MPUCYTCTBUE HA JEKUHUAX, MPAKTHUECKUX U JIAOOPATOPHBIX 3aHITHUSIX U AKTUBHYIO U PETYISIPHYIO
paboTy Ha 3aHATHSX.

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

8.4. Illkana ouenku 00pa3o6amebHbIX 0OCMUICEHUT

WToroBas arrecraius no JUCHUILIMHE oneHuBaeTcs o 100-0anipHON 1IKane U MpeACTaBIsIeT CyMMY
0asoB, 3apabOTaHHBIX CTYJEHTOM NP BBHIIIOJIHEHUH 33/IaHUN B paMKax TEKyIIed M MPOMEXYTOUHON
aTTecTanuu

Cymma Ouyenka no Ouenka | Tpebosanua K ypoenio 0ceoenus yueonou
oannoe 4-x bannvnou wiKkane ECTS ouCyUNIUHbL

OneHka «OTJIINYHO» BBICTABJISETCS CTYIEHTY,
€CJIM OH IIYOOKO U MPOYHO YCBOMII
IIPOrpaMMHBIN MaTepHal, HCUEPIbIBAIOLIE,
MOCJIeI0BATENbHO, YETKO U JIOTUYECKU
CTPOMHO €ro U3JIaraeT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C MPAKTUKOMN, UCTIOIB3YET
B OTBETE MaTepuasl MOHOTpaduueckon
JUTEpPaTyphl

90-100 5- «omauunoy/ «3aumeno» A




- LIEHKA «XOPOILIO» BBEICTABISETCS CTYIACHTY,

85-89 B O1eHKa «XOPOIIIO CTaBJIAETCA CTYIE
€CJIM OH TBEPO 3HAET MaTepuall, TpaMOTHO U

4 - «xopouioy/ 10 CYIIECTBY MU3JIaraeT €ro, He JONyCKas

«3a4menoy Y y - Y

75-84 C CYILIECTBEHHBIX HETOYHOCTEH B OTBETE HA

BOITPOC

70--74

65-69 D OneHka «y10BIETBOPUTEIIBHO» BBICTABIISETCA
CTYZIEHTY, €CJIA OH UMEET 3HAHMS TOJIBKO
OCHOBHOTI'O MaTepuaja, HO HEe YCBOUII €ro
JleTanei, 10nycKaeT HETOYHOCTH,

E HEI0CTaTOYHO NPaBUIIbHBIE (HOPMYITUPOBKH,
HapyLIEHUs JIOTUYECKOU
II0CJIEI0BATENBHOCTH B U3JI0KEHUU
IIPOrpaMMHOI0 MaTepuaia

3-
«Y00871eMBOPUMENLHO Y/
60-64 «3aumenoy

OneHka «Hey10BIETBOPUTEIBLHO»
BBICTABIISICTCS CTYJAEHTY, KOTOPBIN HE 3HACT
3HAYUTEJIbHOM YacTH MPOrpaMMHOI0

2- MaTepuaa, JOIMyCKaeT CYIIeCTBEHHbIE

0-59 «HEeY0081emE8opUMeNbHOY/ F ommoOku. Kak mpaBuiio, oneHka

«He 3aUmeHO» «HEYIOBJIETBOPUTEIILHOY» CTABUTCS
CTYyJI€HTaM, KOTOpPbIE HE MOTYT MPOJIOJIKUTh
oOydeHue 6e3 TONOTHUTENbHBIX 3aHATUHN TI0
COOTBETCTBYIOLIEH TUCIUTIIINHE

9. MIEPEYEHb QCHOBHOI?I U JONOJIHUTEJBbHOMU YUYEBHOWM JIMTEPATYPHI,
HEOBXOJIMMOMU J1JIsA OCBOEHUA JUCHUIIVIMHBI

@) OCHOGHAA yueOHas numepamypa:

1. CasenwseB U.B. Kypc o6mieit pusuku. B 3-x T1. T.1. Mexanuka. MonekynspHas ¢uzuka. — M.:
Jlanb, 2009-2011. (13 ak3., OBC Jlans, http://e.lanbook.com/).

2. CasenbeB M.B. Kypc oOmeit ¢uzuku. B 5-u 11. Tom 3. MonekynspHas ¢usnka u
tepmoauHamuka. — M.: Jlanb, 2011. (3BC Jlans, http://e.lanbook.com/).

3. Hponos U.E. 3agaun no obuieit pusuxe. — M.: "Jlaboparopus 3nanuii" (panee "BHHOM.
Jlabopatopus 3uanuit"), 2010-2014. (69 k3. , OBC Jlaus, http://e.lanbook.com/).

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

"BUUHOM. Jlabopatopus 3uanuit"), 2012. (1, 9bC Jlans, http://e.lanbook.com/).

0) Oononnumenvhan yueonan a1umepamypa:

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

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

=

DnekTpoHHO-0MOMoTeuHast cuctema ibooks.ru [Dnexrponnsiit pecypc] — URL: http://ibooks.ru/.

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

3. OopazoBarenpHas miarpopma «Opaiit» [Dnextponnsiii pecypc] — URL: http://www.biblio-

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

5. DnextponHas 6ubnuoreynas cucrema «KOHCYIbTaHT cTyaeHTa» [DnekTpoHHbIH pecype] — URL:
http://www.studentlibrary.ruhttp://ibooks.ru/.

6. Ilentp wHbOPMAIMOHHO-OMOIMOTEYHOTO oObOecredeHusl y4eOHO-HaydHOU nestenpHocTH HUSAY
MU®U [Dnexrponnsiii pecype] — URL: http:/library.mephi.ru. http://ibooks.ru/.

11. METOJUYECKUE VKA3AHUSI ISl OBYYAIOLIMXCSI MO OCBOEHHIO
JTUCHUIINHBI

Bun yaeOHbBIX Opranuzanus 1esiTeIbHOCTH CTYAEHTa
3aHATUU
Jlekusa Hanucanne KkoHCHeKkTa JEKIMH: KpaTKo, CXEMaTU4YHO, I[0CIEI0BATEIbHO

(uKCUpOBaTH OCHOBHBIC IIOJIOKEHUS, BBIBOJBI, (OPMYIHUPOBKH, OO0OOIIECHUS;
IIOMEYaTh BaXKHbIE MBICIH, BBLACIATH KIIOUYEBBIE CIIOBA, TepMUHBI. [IpoBepka
TEPMHUHOB, MOHATHI C MOMOIIBIO 3HUMKIOINEANMI, CIOBapeil, CIPAaBOYHHUKOB C
BBIUCBIBAHUEM TOJKOBaHMH B TeTpaab. OOO3HAYMTH BOINPOCHl, TEPMUHBI,
MaTepHall, KOTOPbI BBI3BIBACT TPYAHOCTH, IOMETUTH U MOIBITATHCS] HAMTH OTBET
B peKOMeHAyeMol aurTeparype. Eciau camocTosTenbHO He yaaeTcs pa3o0parhkest
B Marepuaie, Heo0XoIuMo chopMyIMpOBaTH BONPOC U 3a/1aTh MPETIOIaBATEIIO
Ha KOHCYJIbTALMHU, Ha IPAKTUYECKOM 3aHSITUH.

[IpakTuueckue [TpopaboTka pabodeii mporpamMmel, yaessisi 0co00e BHUMAHUE IIeIISIM | 3a/1a4aM,
3aHATUS CTPYKTYypE M COJEP)KaHUIO0 AUCUUIUIMHBL. KOHCHMEKTHpOBaHHME HCTOYHHUKOB.
PaboTa ¢ KOHCTIEKTOM JIEKIHii, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM,
MPOCMOTP peKOMEHAyeMoi nuTeparypbl. Pelmienue pacueTHo-rpaduuecKux
3aJjaHui, pEIICHUE 3a7a4 [0 AITOPUTMY H JIp.

KOHTpOJ’IBHaH 3HaKOMCTBO C OCHOBHOH H ﬂOHOHHHTeHBHOﬁ HHTepaTypOﬁ, BKJIO4Yas
pa60Ta CIIPAaBOYHBIC H3JAHUA, 3apy6e>1<HLIe HCTOYHHMKH, KOHCIICKT OCHOBHBIX
HOHO)KGHHﬁ, TCPMUHOB, CBC,HGHHﬁ, Tpe6y101unxc;1 I 3allOMMHAaHHUA U
SIBJISTFOIIMXCSI OCHOBOITIOJIATAIOIINMHU B 3TOH TeMe.

KomnokBuym PaboTa ¢ KOHCIIEKTOM JICKITUH, MOATOTOBKA OTBETOB K KOHTPOJILHBIM BOITPOCAM.
[ToaroToBka k [Ipy moAroToBKE K HK3aMEHY HEOOXOJMMO OPUEHTHPOBATHCS HA KOHCIEKTHI
HK3aMEHY JIEKLIUH, pEKOMEHAYEMYIO JINTEPATYPY.

12. MEPEYEHb HWH®OPMAIIMOHHBLIX TEXHOJIOTHHA, WCIOJB3YEMbBIX IIPH
OCYHECTBJIEHUMN OBPA3OBATEJIBHOI'O IMIPOLECCA 11O JUCIUIIVIMHE,
BKJIIOYASA NEPEYEHDb TPOI'PAMMHOI'O OBECIIEYEHUSA 1 THOOPMALIMOHHBbIX
CITPABOYHbBIX CUCTEM (TP HEOBXOJINMOCTHN)

Hcnonp3oBanne HHPOPMAIIMOHHBIX TEXHOJIOTUH MPH OCYIIECTBIEHNH 00pa30BaTEILHOTO Mpolecca 1o
JUCLUIUIMHE OCYILIECTBISETCSI B COOTBETCTBHM C YTBep)KJIeHHbIM llonoxkeHuem 00 DneKTpoHHON
uH(popMalnoHHO-00pa3oBarenbHOM cpene UATO HUAY MUDU.

OnekTpoHHas cucreMa ynpaBieHus oOydenuem (LMS) wucnomb3yercs ans  peaiuzanuu
00pa30BaTeNbHbIX IPOrpaMM IPU OYHOM, AUCTAHIIMOHHOM M CMEIIEHHOM pexume o0ydyeHus. Cucrema
peanu3yeT CIeayrollue OCHOBHbIE (DYHKIIHH:

1) Coznanue u yrnpapJiieHHE KJ1accaMu,

2) Co3naHue Kypcos,

3) Opranu3zanys 3anyucy yyamuxcst Ha Kypc,

4) [IpenocraBnenue N0CTyMa K yueOHBIM MaTepuanam JUIsl yIamuxcs,

5) [Tybnukarus 3a1anuii 17151 Y4€HUKOB,

6) Orenka 3aJaHuil yqaiuxcsi, IpoBeIeHuEe TECTOB U OTCIIEKHUBaHUE TIporpecca 00ydeHus,
7) Opranu3anus B3auMOJICHCTBUS YIaCTHIKOB 00pa30BaTEILHOTO MpoIiecca.

Cucrema HWHTETpHpYyeTCsl C JIOTOJHUTEIBHBIMU CEepBUCAaMM, OOECHEeUMBAIOIIMMU BO3MOXKHOCTb
UCIIOJIb30BAaHUSl TakuX (YHKIHMM Kak pabouuii KaleHJapb, BUIEO CBSI3b, MHOTOMNOJIb30BaTEIIbCKOE

9


http://kuperbook.biblioclub.ru/
http://kuperbook.biblioclub.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://library.mephi.ru/
http://ibooks.ru/

pelaKTHpOBaHUE JOKYMEHTOB, CO3/1aHHe (POpPM OMPOCHUKOB, MHTEPAKTUBHAS JIOCKA ISl PHCOBAHUS.
ABTOpH3aIMs MOJIb30BaTENEH B CUCTEME OCYLIECTBISIETCSA MOCPEACTBOM KOPHOPATHUBHBIX aKKayHTOB,
MPUBSI3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuenv ungopmayuoHHbIX MEXHOIOZUIL

[Ipu ocymecTBaeHUH 00pa30BaTEIBHOIO Ipoliecca IO JUCIUILUIMHE HCIOJIBb3YIOTCA ClIeAYIolIne
WH(OPMAIIMOHHBIC TEXHOJIOTHU:

— NPOBEACHUE JEKIUN U MPAKTUYECKUX 3aHATUI C UCIIOJIb30BAHUEM CIIANI-TIPE3CHTALUI;

— HCIOJb30BAHME KOMIBIOTEPHOTO TECTUPOBAHMUS;

— OpraHm3aIys B3auMOJICHUCTBUS C O0YUAIOIIUMHUCS TOCPEICTBOM dJIeKTpoHHOM moutkl u DMOC.

12.2. Ilepeuenv npozpammnozo odecneuenus

— Penakrop npesenranuii Microsoft PowerPoint;
— Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIIBIOTCpHAsd CETh U riao0apHas CETh I/IHTepHeT.

12.3. Ilepeuenv ungopmayuonuvlx cCnpagoOUHbIX CUCHIEM

JloCTyn K 3JeKTPOHHBIM OHOIMOTEYHBIM pecypcaM M 3JEeKTpoHHOU OubmmorteuHoi cucreme (3BC)
OCYILIECTBIISIETCS TOCPEACTBOM CIIeLUaIbHBIX pa3ienoB Ha opunuansHoM caiite UATO HUSAY MUDU.
ObecnieyeH A0CTYN K SJEKTPOHHBIM Karanmoram Oubmuoreku MATD HUAY MUOU, a Takke

ANeKTpoHHBIM oOpa3oBarensHbiM pecypcam (OMOC), chopMUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX

JIOTOBOPOB € TIPaBOOOIAMaTEIsIMH YIeOHON M y4eOHO-METOIUYECKON JMTEePaTyphl, METOAMYCCKHIX

nocoouii:

1) WNudopmannonnsie pecypcel Cern Koncymprant Ilmoc, www.consultant.ru (uHbOpMAaIms
HOPMAaTUBHO-TIPABOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH ),

2) DNeKTpOHHO-O0MOIMOTeYHAs 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) OnexkTpoHHO-01OIMoTeyHast cuctema BOOK.ru, www.book.ru;

5) ba3b1 nannbIx «QneKTpoHHO-O0nbMMoTeuHast cuctema elibrary» (3BC elibrary);

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

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

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

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

13. OIMMUCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJAUMOM IJs1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JUCHUIIJIMHE

1. AynuTopHbIi pOHA HHCTUTYTA.
2. VYuebnas madoparopust "MonekymsipHas ¢puzuka'.
3. bubnuoreunsiit poHx HHCTUTYTA.

14. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o00pazoeamenvHLIX MEXHONO2UL, UCHOILIYEMBIX HPU  OCYULECEIEHUU
o0pazoseamenvHo20 npoyecca no OUCyUnIUHe

Ha nexuusix 1 ceMuHapax MOCTOSIHHO MCIIOJIB3YIOTCS CIIeIyIOIME HHTEPAKTUBHbBIE METO/IbI O0yUeHUS:
TUCIYT, TPYIIOBas AUCKyCCus, 1e0aThl, MO3TOBOM IITYpM, IpoOIeMHAast U MHTEPAKTUBHAS JIEKIIUU.
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14.2. @opmul opzanuzauuu camocmoamenvHol padbomesl odyuaruuxca (memol, 8bIHOCUMbBLE O]
CAMOCMOAMENbHO20 U3YYEHUA; BONPOCHL Ol  CAMOKOHMPOAA; MUNOGble 3A0aHUs 0/
camonpoeepku)

1. CaBenbeB U.B. Kypc o6meit pusuxu. Tom 1. Mexanuka. MosnexymsipHas pu3ruka u TepMOAHMHAMHUKA.
— M.:, UznarensctBo «Jlauby, 2006. C. 246-261 (I'mapoaunamMuka).

2. CagenbeB U.B. Kypc o6meit puszuku. Tom 1. Mexanuka. MosexymsipHas pu3uka 1 TepMOAMHAMHUKA.
— M.:, UznarensctBo «Jlanby, 2006. C. 324-332. (Onpenenenue [lepppeHom uncina ABoraapo).

3. CagenneB 1.B. Kypc o6mieit pusuku. Tom 1. Mexanuka. MonekynsipHas (pU3MKa U TEPMOIUHAMUKA.
— M.:, U3narenbctBo «Jlauby, 2006. C. 324-332. (CtatucTHYECKHUH BEC).

4. CaenwseB U.B. Kypc obmieit puszuku. Tom 1. Mexanuka. MonexkynspHas Gpusruka 1 TepMOJIMHAMUKA.
— M.:, UznarensctBOo «Jlawb», 2006. (TepmoaumHamuueckue NOTEHUUAIbl. BHYTpeHHsS »Heprus.
CBoOoHast YHEPTUs. DHTAIBITHS).

14.3. Kpamkuii mepmunonozuueckuil cnoeaps

AnuadéaTuyecKMM Ha3bIBaeTCsl MpoLece, TMPOUCXOMSAIIMNA B YCIOBUSA TeIUlou3oisuu  (0e3
TEII000MEHa CO cpedoti).

Bapomerpuueckasi popmysa Jlaniaca gaet 3aBUCHMOCTD JIaBJICHHUS OT BBICOTHI: P = Po eXp (-ugh/RT),
rJie |L — MOJISIpHAs Macca ra3a, h — Beicorta, T — TeMIiepaTypa, Po— JAaBJIeHHE Y MOBEpXHOCTH 3emin, R =
8,31:10° JIx/kmoms-K — yHuBepcanpHas rasoBas TOCTOsHHas. TakuM 06pa3oM, JaBICHHE
HKCIIOHEHIIMATIBHO YObIBaeT ¢ BbicoTOM. Dopmyra BeIBe/IeHA TP YCIOBUU ITOCTOSIHCTBA TEMIIEPATYpPbl
U OAHOPOAHOCTU moist TsaroteHus. [losromy nns peanbHOl aTMocdepbl BBIMOIHICTCS JIMIIb
IpUOIMKEHHO U ITPU HEOOJIBIIIOM U3MEHEHUU BBICOTHI.

Bakyymom Ha3bIBaeTCsi COCTOSIHUE pa3peXeHUs, KOrJa COYAApEeHUs MOJEKYyJd JApPyr € JIpyrom
HEMHOT'OUMCJIEHHBI IO CPAaBHEHHUIO C COYJIApeHMsIMH CO CTeHKaMu cocyna. CreneHb paspeskeHus
3aBHCHUT OT COOTHOILIEHUS CPETHET0 CBOOOIHOTO Mpobdera 1 TMHEHHBIX pa3MepOB COCY/Ia.

BakyymHBIE Hacochl NPUMEHSIOTCS AJI CO3/IaHUs 6aKyymda. Pa3znnyaloT HAcochl NMpeaBapUTEIbHOIO
BaKyyMa (JUIf cO3/[aHusA JaBJIeHns nopsaka 107 MM pT. CT.) M HacOCHI BEICOKOTO BaKyyMa (JUIs CO3/1aHus
napneHns mopsaka 107 MM pT. cT. 1 HEIXeE).

BeuHbIM ABHraTesieM BTOPOro poAa Ha3bIBAETCS YCTPOWCTBO, MpPEBpallarollee B MOJIE3HYI0 padoTy
BCE KOIUYeCme0 Mmeniomel, MOJIIyUeHHOE OT HarpeBareis (0e3 mepenaud HEKOTOPOro KOJIMYecTBa
TEIUIOTHI XOJIOAUIBHUKY). YTBEPKACHNE O HEBO3MOXKHOCTU BEYHOT'O JIBUTATElIsl BTOPOro poja — OJHA
U3 BO3MOXHBIX (POPMYIHPOBOK 8MOPO2O HAYANA MEPMOOUHAMUKU.

BeunbIM aBHratesieM IepBOro poJa Ha3bIBACTCS YCTPOWCTBO, CO3JAIOLIEE DHEPIUI0 M3 HUYETO.
HeB03MOXHOCTB TaKOTO JBUTATENS BHITEKAET U3 NEP8020 HAYAIa MepMoOUHAMUKU (3aKOHA COXPAaHEHUS
DHEPIUN).

BHyTpeHHUM TpeHHeM Ha3bIBAECTCS BOSHUKHOBEHUE CUIIBI TPEHUS MEXKAY CIOSIMH KHUIKOCTH WJIU rasa,
JBIKYIIUMHCS C Pa3sHBIMU CKOpPOCTSAMHU. I[IpyunMHOIl BHYTPEHHETO TpPEHUsS SABIIAETCS XaOTUYECKOE
TeruioBoe BwxkeHue. CM. Taxke fAerenus neperoca.

BuyTtpenneii dneprueii (U) HazpiBaeTCsl 00N 3am1ac SHEPTUU cUCHEMbl 32 BBIUCTOM KHHETHUECKOM
SHEPruM CHCTEMbl KakK IIE€JOro M IOTEHIMATbHOM SHEPIrUH CUCTEMBl KaK II€JIOT0 BO BHEIIHEM
NOTEHIMAJIBHOM TMoJie. BHYTpeHHSS 3Heprus udeanbHoz2o 2a3a paBHA CYMMapHOW KHHETHYECKOH
SHEPrUH MOJIEKYII.

CymecrByer cBbimie 20 ¢opmy1upoBoK BTOpPOro Hayajga TepMoauHamMuku. Ilepsas
bopMyIUpOBKa: TEIUIOTa MOKET CaMOINPOU3BOJIBHO IEPENaBaThCsl TOJNBKO OT 0oJjiee HArpeThIX TeN K
MeHee HarpeTeiM. Emie oaHa ¢opmynupoBKa: B 3aMKHYTOH (M30JIMPOBAaHHOM) CHCTEME IIpU
HEPAaBHOBECHOM men1000MeHe dHmMpOonus CUCTEMbI BO3PACTAET, IOCTUrasi MaKCUMyMa MPH TOCTHXKEHUN
cucTeMoi paBHOBecHs. Bropoe Hauano ykasbIBaeT, TaKUM 00pa3oM, Ha HalpaBJIeHUE IPOLIECCOB.
®a3pl (arperaTHble COCTOSIHMSA) BeleCTBA HAXONIATCS B JUHAMHUYECKOM pPaBHOBECHH, €CIU
KOJINYECTBO MOJIEKYJI, IEPEXO/AIMX U3 NepBOil (ha3bl BO BTOPYIO B €AMHHUILY BPEMEHH, PABHO YUCIY
MOJIEKYJI, IEPEXOIALINX 3a TO e BpeMs u3 BTopoi (a3bl B mepByro. PaBHOBecne MoXeT ObITH Ha
TPaHULE («KHUJIKOCTb-TIAp», «TBEPAOE TENO-KHUAKOCTb» U «TBEpAOE Teno-map». JlaBneHwue,
COOTBETCTBYIOILIEE PABHOBECHIO, 3aBUCHUT OT TeMriepatypbl. CM. Taxxke Tpoiinas mouka.

11



Ju¢dy3uein Ha3pIBACTCs MPOLECC BBIPABHUBAHUS KOHLICHTPALUN COIIPUKACAIOIIUXCS CIIOEB KUIKOCTH
WJIM Ta3a BCJEACTBUE XAaO0TUUYECKOTO (TEIJIOBOTO) NBIKEHHS MoJieky. Juddy3us npuBoauT K TOMY,
4YTO IPUMECU B XKHUAKOCTU WM ra3e paclpoCTPaHAIOTCA OT MecTa ux BBeAeHUs. CM. Takxke fenenus
nepemnoca.

3akon boiing-MapuorTa yTBepKIaer, 4To JUIs JaHHOW MAcChl ra3a, Mpu MOCTOSHHOW TeMIeparype,
MIPOU3BE/ICHUE 1aBJICHUSI HA 00bEM €CTh BEJIMYMHA MOCTOSIHHAS: PV = CONst.

3akon I'eii-JIloccaka yrBep)kaaer, 4To JJIs JaHHON Macchl rasa, pH NOCTOSHHOM JaBIICHHH, 00bEM
rasa psMo mpornopuronaieHn adbcomotHoi Temmeparype: (Vi/V2) = (T1/T2).

3akon I'yka BeipakaeT JTUHEHHYIO 3aBUCUMOCTb MEXK/y HANPSKEHUSIMH U MaJIBIMU AepopMalisiMu B
ynpyroi cpeae. Anrnmiickuii ydensiii P.I'yk oGHapyxkwmin (1660), 4To mpHu pacTsHKEHHH CTEp)KHS
JUIMHOKO | ¥ MJIoImIanpio MOMepeyHoro cedeHus S yaauHeHue crepxHs Al mponopumonansHO
pactsaruBaronieit cuie F. Emte oqxa ¢opma 3anucu 3akona I'yka: 6 = Eg, rae o = F/S — HopmanbHoe
HarnpsDKeHHe B morepedHoM ceuenuu, € = Al/l — otHocuTenbHOe yamuHenue crepxkus. Kospdunnent
npornopuuoHanbHocTH E HaspiBaercs monyneM FOHra.

3akon /laJbTOHA IIaCUT: IABJICHHE CMECH XMMHUYECKU HE B3aUMOJCHCTBYIOIIMX Ia30B PABHO CyMME
napyuaIbHblX 0asieHul OTIEIbHBIX KOMIIOHEHTOB.

3akon /[lrosmonra wm Iltm yTBepkaaer, 4YTO AaTOMHAs TEIUIOEMKOCTb XHWMHMYECKH IIPOCTOrO
KPUCTAJJIMYECKOT0 TBEPAOIO TEJIa OIMHAKOBA JIUIsl BCEX TaKUX TeJl, HE 3aBUCUT OT TEMIIEpaTyphl U paBHa
Ca = 3R, tme R = 8,31-10% JIx/xmonsK — yHMBepcanpHas rasoBas MOCTOSHHAS. IIpH HH3KHX
TEMIEpAaTypax 3aKOH I[EpecTaeT BBIIOJIHATHCH, a mpu I — 0  Ca — 0. OObACHUTH yKa3aHHOE
3aTpyJHEHHE YAal0oCh KBAHTOBOM TEOpHH TerioeMKocTH (DitHmTeitH, 1907; [ebaii, 1914).

3akon Ilapas yTBepkIaeT, uyTo JUIsl JTaHHOM Macchl rasza, Ipu MOCTOSHHOM 00beMe, JaBJICHHUE ra3a
MPSIMO TIPOTMIOPIIMOHATIEHO a0COTIOTHOM TeMIeparype:

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

HneanbHoli Ha3pIBaeTCs TeMJI0Basi MalIMHA, paboTaromias no yuxiy Kapro.

HneanbHoM X0101MIbHOM MAIIMHOM HA3bIBAa€TCS XOJIOAWIIbHAS MallIMHA, padoTarolas o oopaTHOMy
yuxny Kapno.

HNneanbHBIM ra3oM Ha3bIBAIOT CUCTEMY, CBOMCTBA KOTOPOM ONMCBIBAOTCS ypaBHeHMeM Kianelpona-
Menneneesa pV = (M/w)RT, rae p — naBienue, V — 00beM, T — Temmeparypa, M — Macca, |L — Macca
omnoro kmwiomons, R = 8,31-10% x/kmons-K — yHuBecanbHas razoBas nocTosHHas. C TOYKH 3peHHs
MOJIEKYJISIPHO-KMHETUUECKON TEOPUU MIECANIBHBIN I'a3 — 3TO Ta3, MOJEKYJIBI KOTOPOTO UMEIOT HYJIEBOU
cOOCTBEHHBI 00bEM U HE B3aUMOJICHCTBYIOT Ha PacCTOSIHUU. PeallbHblIil ra3 nmpu ycioBusix, OJIU3KUX K
HOPMaJIbHBIM, MOXKHO MPUOIMKEHHO CUUTATh HJ1€AJIbHBIM.

N3006apuyecknM Ha3bIBACTCS MPOIIECC, MPOUCXOASIINN TPH MOCTOSHHOM JaBlieHuu (P = CONSt).
Hcnapenne sto nporiecc napoobpazosanus, NPOUCXOIAIININ MPH 000N TeMIepaType ¢ HOBEPXHOCTH
KUJKOCTH.

M30TepMuYecKHM Ha3bIBACTCS MPOIIECC, MPOUCXOIAIINI PH MOCTOSIHHO# Temneparype (T = const).
KonBeknueil Ha3pIBaeTCsl MPOLIECC MMEPEMEIINBAHUS CJIOEB XKUAKOCTH WM raza, UMEIOIIUX pPa3HYyIO
memnepamypy W HaxXOJAIIUXCSA B IoJe TATOTEHHs. [[pMunMHON KOHBEKLIMM SIBISETCS 3aBUCHUMOCTH
IUIOTHOCTH KHUJIKOCTH WJIM Ta3a OT TeMreparypbl. KoHBeKIUs — OJJMH U3 cIoCO00B menioobmena.
KpaeBbIM yriom HaspiBaeTcs yroil 6 Mexay KacaTeIbHOM K IOBEPXHOCTH HJIKOCTH B TOYKE
CONPUKOCHOBEHHMSI C TBEPABIM TEJIOM U IIOBEPXHOCTHIO TBEPAOIo Tena. B ciyuae cmMaunBaHus KpaeBoi
yroJI OCTPBI, B ClIy4ae HECMauMBaHUs — TYIOM.

Kpurunueckasi remneparypa — memnepamypa, Bblllie KOTOPOH T'a3 HEBO3MOXHO CXKaTHEM MIPEBPATUTH
B XKHJKOCTb. [Ipu TemmnepaType HHMXKe KPUTHUECKOH M30TepMa ckaTusi B KoopauHatax (P, V) umeer
TOPU30HTAJIBHBIM Yy4aCTOK — JTMHUIO TJIaBJICHUS.

H30xopuyecknM Ha3bIBACTCS MPOIIECC, MTPOUCXOASIIHIA TIPU MOCTOSTHHOM oOBbeMe (V = const).
Kanunasapsl — tonkue tpyoku aumamerpom 0,01 — 0,1 mm. Ilpu omyckaHuM MX B CMauMBAaroOIIyIO
KUAKOCTb YPOBEHb >KHJKOCTH B KalWIISAPE OKa3bIBAECTCS BBILIE YPOBHS XHUAKOCTU B COCYyHE, a MpHU
OIYCKaHWM B HECMa4yMBAIOUIYI0 JKUIKOCTh — HIDKE. BbicoTa moabeMa KHAKOCTH B Kamwuispe
onpenensercs mo Gopmyne XKropena: h = 4c0s0-a/dpg, rne 0 — kpaeBoit yron, o — xKosgpuyuenm
NOBEPXHOCMHO20 HamsxceHus:, d — MUaMeTp Kamuuisgpa, p — IUIOTHOCTh YKUIKOCTH, § — YCKOPSHUE
CBOOOTHOTO Ta/ICHUSL.

Kunenunem Ha3bpiBaeTCcs MpolEcC MapooOpa3oBaHuUs, MPOUCXOAAIINI HE TOJIBKO €O CBOOOJHOM
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MOBEPXHOCTH JKUAKOCTH, HO M BO BCeM 00beMe, BHYTPh 00pa3yrOIIUXCs My3bIpbKOB mapa. [1y3bIipbku
1apa yBEIM4YMBAIOTCA B pa3Mepax U BCIUIBIBAIOT HAa MOBEPXHOCTH U JIONAKOTCS, CO3/1aBasi XapaKTEPHYIO
KapTUHY KuneHus. Temneparypa KUIEHUS COOTBETCTBYET PABEHCTBY JABJICHUS HACHILIEHHOTO Iapa
KUJKOCTH BHELIHEMY JIaBJICHUIO.

KoJyin4ecTBO TeMI10ThI — 3TO SHEPTHs, OJyuYeHHAas (WIKM OTJAHHAsA) CHCTEMOU nipu menooobmene. 1o
QHAJIOTHH C BBIPOKCHUEM JJIsI dJIeMEeHTapHOU paboTsl A = pdV MOXKHO 3amucaTh [Uisi SJIEMEHTApHOTO
konuuecTBa TerioThl: 0Q = TdS. Temnepamypa 31ech Urpaet pojb TEPMHUYECKON «CHIIBI», & SHMPONUs
— TEPMUYECKOU «KOOPAUHATHI.

Kaxnomy e3aumoodeiicmeuto oTBe4aeT HEKOTOpas (GpU3MUecKas BeIUUMHA, XapaKTepU3YIOLasi CUCTEMY
Y Ha3bIBaeMasi KOOPJMHATOU COCTOSHUS. 11l TepMOMEXaHHUECKON CUCTEMBI 3TO 00beM V U sanmponus
S. Uncno KoopAMHAT COCTOSIHMSI ONpEAeNsieT Yucio cTerneHed cBoOoibl. Tak, TepMoMexaHHdecKas
cHCTeMa UMEET JIBE CTENIEHH CBOOOIbI.

Ko duuneHT 10BEPXHOCTHOI0 HATSIZKEHHS 0L OIIPENEIAECTCS KaK OTHOLIEHHE CHIIBI IOBEPXHOCTHOTO
HATSDKEHMSI, JACWCTBYIOUIEH Ha KOHTYpP, OTPaHUYMBAIONINN CBOOOAHYIO MOBEPXHOCTH XHAKOCTH, K
JUIMHE 9TOT0 KOHTYpa.

Kpucrann — tBepaoe Teno, 4acTULbl KOTOPOTO PACIIONIOKEHBl YIOPAJOUEHHO. [ 1aBHBIM OTIMYHEM
KPHUCTANIOB OT aMOP(HBIX TBEPIBIX TEN ABIACTCA aHU30TPONUS (PU3NYECKUX CBOMCTB (3aBUCUMOCTh
CBOICTB OT HanpasieHus ). CMm. Takxe Kpucmaniuueckas pewemxa.

Kpucraninyeckas pemerka - H300pakxeHue MOJ0XKEHUS LICHTPOB aTOMOB HJIM MOJIEKYJI B KpUCTaJLIE.
JJleMeHTapHasl siYeiika — HauMEHbIAsg 4acThb PEIIETKH, OTOOpa)aroulas CTPYKTYPY Kpucmaiid.
IToBTOpEHME 2IEMEHTAPHON SYEWKHU IYTEM IapajlIeIbHOIO IEPEHOCAa MOXHO IOJYyYUTh PEUIETKY B
L[EJIOM.

Kpurnyeckoil Ha3piBaeTcsi Temieparypa, BbILIE KOTOPOH TIa3 HENb3sl IPEBPAaTUTh B KUAKOCTb
yBeNIMYECHUEM JaBieHus. KpuTmueckas Temreparypa y pa3HBIX BEIIECTB MOXET OBITH JIOBOJBHO
BBICOKOM U 04eHb HU3KOM. Hanpumep, y BogssHOro napa oHa pasHa 647 K, a y MoJeKyJIsspHOro BOJOpoia
33 K, ayremus 5,2 K. Cm. takxe [lap.

MakpococTosiHie — COCTOSHUE  TEpMOJUHAMUYECKOM  cucmemsl, 3aJlaBaeMoe  HabopoMm
MaKpOCKOIIMYECKHX IapaMeTpoB (JaBiieHHE, 00bEM, TEMIIEpATypa U Mp.), XapaKTePU3YIOIIUX CUCTEMY
B 11e510M. OJIHO MAaKpOCOCTOSIHUE MOXKET ObITh PEaTM30BAHO OOJIBIINM (JJa’ke OYEHb OOJIBIINM) YHCIOM
muxpococmosinui. CM. Takxke Tepmoounamuieckas 6eposimHocms.

MuKpococTOsiHMe — COCTOSIHHME TepMOJMHAMHUYECKOM CHUCTEMBbI, 3aJaBaeMoe HabOpOM BEJUYHH,
XapaKTEPU3YIOMIMX KaXKIYI0 MUKPOYACTUIy (KOOpAUHATA, UMITYJIbC, SHEPTUS U T. [1.).

MKT — Teopus TEIIOBBIX SABIEHHI, OCHOBaHHAs HA IPEACTABIEHUH O MEJIbYalIINX YaCTUIaX BEIIECTBA
—aromax u mosekynax. CopemenHoe HazBaHue MKT — cratuctuueckas gpusuka. Cm. Takxe OcHosHble
NON0JACEHUS MOTIEKYNAPHO-KUHEMUYECKOU MEeopUul.

HacbllmeHHBIM Ha3bIBaeTCs Nap, HAXOIALUINICS B OUHAMUYECKOM PABHOBECUl C KUAKOCTHIO.
HauBeposiTHelilieii Ha3bIBaeTCsi CKOPOCTb Ve, COOTBETCTBYIOLIas MaKCUMyMy (QYHKLIUHU
pactipenenenust Makcsenna. CMm. Takxke Pacnpeodenenue Makceenna.

HauBeposiTHelilIasi CKOPOCTh MNPONOPUUOHAJIBHA KOPHIO KBaJpaTHOMY U3 aOCOJIOTHOMN
TEMIEPATYPHI.

HepaBencTtBo Kiay3uyca ecTb MareMaTHuecKas 3allUCh 6MOpO20 HAYANA MEPMOOUHAMUKU TS
HEOOpaTUMBIX IPOILIECCOB B HEM3OJMPOBAHHOM CHCTEME: €ClIi CUCTEMa COBEPIIAET YUKI (Kpy2oeou
npoyecc), To U3BMEHEHUE €€ IHMPOonuY PaBHO HYII0. Anredpandeckas cymMMa IPUBEJCHHBIX KOIUYeCms
mensiomsl, COOOLIEHHBIX MPU 3TOM CUCTEME, PaBHO HYJIO B 0Opamumom npoyecce 1 MEHbIIE HYIIS B
HeoOpaTUMoM mporecce. [IpuBeieHHOe KOTUYECTBO TETIIOTHI — 3TO KOJIMYECTBO TEIUIOTHI, TOJyYEHHOE
CUCTEMOM OT HarpeBarenst (WIM OTAAHHOE XOJOJIWJIBHHUKY), OTHECEHHOE K COOTBETCTBYIOILIEH
TEMIIEPATYPE.

HopmanbHbIMHM Ha3bIBaIOTCS YCJI0BHSA, KOTJa cCCTeMa (HalpUMep, ra3) HaXOUTCs IPU JaBICHUU P
=1,013-10° ITa (760 mMm pr. cT.) 1 Temnepatype T = 273 K (0°C).

OOpaTuMbIM Ha3bIBAETCS MPOLIECC, KOTOPBIM MOXHO MPOBECTH B MPSIMOM U OOpaTHOM HallpaBJIEHUU
yepe3 OJHM U Te€ XKe MIPOMEKYTOUHBIE COCTOSHUS 06€3 N3MEHEHHsI B OKpYy»Katolux Tenaax. OOpaTuMbIMu
ABIISIIOTCS PABHOBECHBLE NPOYECCHL.

OnbITHBIE Ta30BbIE 3AKOHBI — 3TO 3aKoubl boilna-Mapuomma, Ieti-J/lroccaxa v Lllapas.

OcHoBHbIe moJ1o:keHuss MKT:
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- BCE TeJIa COCTOST U3 MEJbYAMIITNX YaCTHIl, aTOMOB U MOJIEKYIT,

- YacTULI 3TH HAXOIATCS B COCTOSIHUM HEMPEPBIBHOIO XaOTHUECKOTO JIBUYKEHUS, HA3bIBAEMOTO
TEIUIOBEIM;

- MEX/1y YaCTULIAMU UMEIOTCS CHJIBI IPUTSDKEHUS U OTTAIKUBAHUS;

- IBIDKEHUE KaXKIO0H YaCTULIBI TOTYMHSACTCS 3aKOHAM KJIACCHUECKOW MEXaHUKH.

ITap — »T0 ra3 mpu TemnepaTtype Hike Kputuueckoil. [Tap MokHO MpeBpaTUTh B KUAKOCTH MPOCTHIM
cxatueM. Beskuil map — 370 ra3, Ho He Beskuil ras ectb nap. CM. taxxe Kpumuueckas memnepamypa.
Koopounamet w nomenyuanst Ha3bpIBAIOTCS MapaMeTpaMu cocTosiHusA. Hampumep, s
TEPMOMEXAHMYCCKON CHCTEMBI ITapaMeTpaMu COCTOsTHUS OyayT: o0beM (V), sumponus (S), naBneHwue (-
p) u memnepamypa (T).

[MapuuanbHBIM 1aBJIeHHEM ra3a Ha3bIBaeTCs AaBJIEHUE, KOTOPOE ObLIO Obl, €clii Obl 3TOT ra3 3aHUMall
00beM, 3aHUMaeMbIi cMechio Ta30B. CM. Takxke 3axon [larbmona.

IlepBoe HaYa/10 TEPMOAMHAMMKH — 3aKOH COXPaHEHUS YDHEPI'HH, 3alIMCAHHBINA B UpE3BbIYANHO 00IIeH
(dopme, BKITIOUAIOLINI H3MEHEHHE YHEPTUH 32 CUET meniooomena. B crangapTHbix 0003HaueHMsX: AQ
= AU + A — KoJMYeCTBO TEIUIOTHI, coobmaemoe cucteme (AQ), UaeT Ha MOBBINIEHWE BHYTPECHHEH
sHeprun cuctembl (AU) u Ha coBepiieHue padboTsl (A). 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTHU —
YaCTHBIN Cllyyail IepBOro Havajaa TEPMOJIUHAMUKH.

IosiMTpONHYeCKUM HA3BLIBAETCS MPOIECC, ONKMChIBaeMbIii ypaBHenuem PV" = const, rme n —
HEKOTOpOe JEHUCTBHUTENbHOE 4YHCIO (TOKasaTenb MONUTponsl). HMzomepmuueckuti (N = 1),
uzobapuueckuti (N = 0) , uzoxopuueckuti (N = ©) u aduabamuueckuti (N =7y, y = Cp/Cv) MpoLECCH —
YaCTHBIE CITy4au MOJUTPOMHYECKOro mporecca.

Jns 1r000ro 3aumoleticmeuss CyHMIECTBYET BEIMUYMHA, Ha3biBaeMasi MOTEHIHAJIOM. Y CIOBHEM
BO3HUKHOBEHHUS B3aMMOJCHCTBUS SBJSIETCS PA3HOCTh MOTEHIUAIOB cucmemvl u cpeovl. s
MEXaHUYECKOT0 B3aUMOJICHCTBUS MOTEHIIMAJIOM SIBJISIETCS JaBJI€HUE, /IS TEIII000MEeHa — TeMIieparypa.
JlaBneHue, paccMaTpuBaeMoe Kak TEPMOJMHAMUYECKUIA TOTEHIIUAT, OEPEeTCs CO 3HAKOM MHUHYC.
[IpyHOMI PaBHOMEPHOrO pacnpeneleHUs] IHEPTHH 1O CHIENEeHAM C60000bl CHOPMYINPOBAH
MakcBesuioM: eciu CUCTeMa HaXOJIUTCS B COCTOSHUHM pPaBHOBECHs IMPH TemrepaTrype |, TO SHeprus
pacrpenensieTcsi Mo CTENEeHsIM CBOOOABI PaBHOMEPHO M Ha KaKIYI0 CTETIEHb CBOOOJBI MPUXOIUTCS
sueprus (1/2)KT, rae k = 1,38-10% JIx /K — nocrosinnas bonbiMana.

PaGoToii Ha3bpiBacTcs MakpoU3NYECKHH CIIOCOO W3MEHEHHS 6HYMPEHHeU JHepeuu CUCmemsl,
COITPOBOKIAIOIIMICS MaKpOoCKOUUecKuM JiBuxkeHueM. Cp.: Tennoobmen. DHeprusi, KOTOPYIO CUCTEMA
nojyJaet (MM OTIAeT) IPU 3TOM IMPOIECCe, Ha3bIBACTCS TakK jke paboToii (A).

PaBHoBecHble pacnpeneneHusi — GopMyJsbl, TOKa3bIBAIOIINE, KaK paclpeiesiioTcs MOJIEKYJbl 110
3HEprusM u ckopoctaM. CM. Pacnpedenenue borvymana u Pacnpedenenue Makceenna.
PaBHOBeCHBIM Ha3bIBaeTCs MPOLECC, NMPOTEKAIOUIMI OECKOHEYHO MEMJICHHO U IPECTABISIOIINI
co00i1 mocne10BaTeIbHOCTh PABHOBECHBIX COCTOSIHUMN. PaBHOBECHBIH IIporiecc NpOTeKaeT NpU HaJIUuuu
0OECKOHEUHO MaJlol pPa3HOCTU HOMEHYUano8 cucmemvl U cpedvl. PaBHOBECHBIE NPOLECCH H3Yy4aeT
pazzien mepmMoouHamuky — mepmocmamuxa. PeaabHblii Mpoliecc MOXKHO CUUTAaTh PAaBHOBECHBIM, €CIIH
OH IIPOTEKAET JOCTaTOYHO MEJIEHHO.

Pacnpenenenune boabumana — pasnosecnoe pacnpeodenenue MONEKY B MOTEHIMAIBHOM Mojie: N =
noexp(-AE/KT), rae No — KOHIIEHTpAIMs MOJEKYJ TaM, TJ¢ MOTEHIHAIbHAs dHEPrHs MPUHHUMACTCS
paBHOI HYJIIO; N — KOHIIEHTPALUS TaM, TJe MOTeHIMaNbHast dHeprus paBHa AE; T — temneparypa; k =
1,38:102 JI/K — nocrosinnas bombumana. Ilpu T — o0 N'=Np, T. €. KOHIEHTPALMK PHIPABHUBAIOTCS
C TIOBBIIICHUEM TEMIIEPATYPHI.

Pacnpenesienne MakcBeJu1a — pasrHosechoe pacnpedeienue Moiekya o ckopoctsam: f(U) = (An/nAu)
= (4/\/7t)u2e'“2 , TJIe AN — 9HCII0 MOJIEKYJI, CKOPOCTH KOTOPBIX JIeXKaT B HHTEpBaje oT U o0 (U + Au); n —
o0I11ee YHuCII0 MOJIEKYIT; U = V/V; — OTHOCUTENBHAS CKOPOCTb, T. €. OTHOIIEHHE CKOPOCTH MOJIEKYIIBI V K
HaMBEpOATHEHIIEH CKOpOoCcTH Vi, OTHOmEHHE AN/N MOXHO HHTEPIPETHPOBATH KaK ampHOPHYIO
BEPOSITHOCTH TOTO, YTO Y HAYTaJ] B3SITOH MOJIEKYJIBI CKOPOCTh OKaXKETCsl B UHTEpBaje oT U 1o (U + Au).
CBo0oaHbII Mpoder ecTh pacCTOSIHUE, KOTOPOE MPOXOAUT MOJIEKYJIa MEXIY ABYMsI coynapeHusmu. B
MONEKYIAPHO-KUHEMUYecKoll meopuy BBOJUTCS MOHATHE CPETHEro CBOOOIHOTO mpooera.
TepmoauHamMuyeckasi cucTeMa — 3TO yacTh BceneHHoM, BblneneHHast uid uccienoBanus. Cpenoi
MOJXET OBbITh M Ta3 B COCYyJle U CKOIUIeHHe TrajakThk. Cpema — Bce ocTanbHOE (TO, UTO HE BOLLIO B
CHUCTEMY).
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Crenenn cB0O0OABI — HE3aBUCUMBIE KOOPIMHATHI, ONPEACISAIOINE IOJOKEHUE Tesla (MOJIEKYJIbI) B
IIPOCTPAHCTBE.

Temnepatypa — ¢usuueckas BeIMYMHA, XapaKTEPU3YIOIAs COCTOSHHUE TEPMOJUHAMUYECKOTO
PaBHOBECHsI MAKPOCKOIIMYECKOM cucmemul. C TOUKH 3pEHUS mepMOoOUHamMuKu TEMIIEpaTypa ecTb Mepa
OTKJIOHEHUS JAHHOTO TeJa OT COCTOSHUS TEPMOJINHAMHUYECKOTO paBHOBECHUS ¢ APyruM Tenom. Obiee
OIpeZICIICHUE: TEMIIEpaTypa €CTh MPOU3BOAHASL OT 6HYMpPEeHHel SHepeuu CUCTEMBI 10 srmponuu. s
uoeanbHo2o 2a3a TEMIEpaTypa eCTb Mepa CpeAHEN KUHETUYECKOM SHEPTUU MOJIEKYJIbI.

TBopubl 6mopozo nauana mepmoounamuxu Tomcon u Kiay3nyc pacnpocTpaHWIA BTOPOE Ha4ajlo Ha
BCI0 Beenennyto, paccMaTpuBas ee Kak 3aMKHYTYIO cucmemy. X0l UX pacCykIeHuil Obl1 TakoB. Bee
BUIBl DHEPTUM MOTYT 0€3 OrpaHHYEHHUIl MEepexXOJUTh BO BHYTPEHHIOIO JHEPTUi0 (B SHEPTHIO
XA0THYECKOr0 [JBM)KEHUS YacTHIl, KaK 4acTO TOBOPST, B TEIUIOTY). Temuora caMONpOM3BOJILHO
CaMONPOM3BOJILHO Tepenaercss oT 0ojiee HarpeThix K MeHee HarpeTsiM TenaM. OOpa3sHO roBops, Bce
BH/IbI DHEPTUH CTEKAIOT B TEIUIOBOM OKeaH. B KOHIIE KOHIIOB HACTYIIAE€T PABHOBECHE IIPU TEMIIEPATYpeE,
Oomu3koil kK abcomoTHOMy Hyr0. Hacrymaer TemsoBas cmepts Beenennoil. Kputuka 31oii Teopuu
OCHOBaHa Ha JBYX MOJOXXeHUAX. Bo-nepBbIX, BeeneHHyro Helb3sl cuuTaTh 3aMKHYTOM CHCTEMOM, Tak
KaK IOHATHE CHCTEMAa IPEIoJaraeT HaJlWyue cpeovl. Bo-BTOpbIX, BO BcelleHHOH cCyliecTBYOT
IIPOLIECCHI KOHLEHTPALUU YHEPTUM, MEXaHU3Ma KOTOPBIX Mbl He 3HaeM. CM. Taxke Bmopoe nauano
mepmMoOuUHaAMUKU .

TennoBoe pacmmpeHue TBepAbIX Tel (yBEIMUYEHHE pa3MepoB IPU HArpeBaHHWU) OOBSICHSIETCS
aCMMMeETpHUEN MOTEHIMAIIBHONW KPUBOM 3aBUCUMOCTH NOTEHIMAIBHONW YHEPTUU OT PACCTOSHUS MEKIY
aTOMaMH.

TennoBbIMH MalIMHAMM Ha3bIBAIOTCA YCTPOMCTBA JUIsl NPEOOpa30BaHUSl GHYMPEHHeU dHepeuu B
MeXaHU4ecKyto padory. JIro6as TenaoBas MalIMHa COCTOMT U3 HarpeBares, X0J0WIbHUKA U pabouero
tena. K TemioBeIM MalllmHaM OTHOCSTCS TapOBbIE MAIlIMHBI, [IAPOBBIE U ra30Bbl€ TYPOUHBI, IBUrATEIN
BHYTPEHHETO CTOPaHUsl, PEaKTUBHBIE IBUTATENHN U T. 1.

TennoeMKocTBIO Tes1a (CHCTeMbl) HAa3bIBACTCSI KOAUYECHBO MeNniomyl, HEOOX0IUMOE Ul HarpeBaHus
Tena (cucmemsl) HAa ONWH KenbBUH. Eciam pacder BeneTcs Ha OJMH KWJIOTPaMM, TEIUIOEMKOCTh
Ha3bIBACTCS YICIBHOM, €CIIU Ha OJIMH (KUJI0)MOJb — (KHJIO )MOJISIPHOM.

TennonpoBoAHOCTHIO HA3BIBACTCS MPOLIECC BHIPABHUBAHMS TEMIIEPATYp IIPU COIPUKOCHOBEHUU TEIl
(TBepIbIX, JKMIKUX WIM Ta3000pa3HbIX), HUMEIONIMX Pa3HyI TeMIieparypy. TemionpoBOAHOCTh
00BSICHAETCS TIEPEXOJIOM PHEPIUU OT Oojiee HarpeThlXx K MEeHee HarpeThbiM 00JacTsAM MPH OTCYTCTBUU
(ecmu 3TO ra3 WM KUJIKOCTb) NepeMENINBaHus WK KoHgekyuu. CM. Takxe Aenenus neperoca.
Tensioo0MeHoM (MM Terulonepenadei) Ha3bIBaeTCs MUKpO(PU3MUECKH croco0 H3MEHEHUs
BHYMPEHHel dHepeuu Ccucmemvl, HE CBA3aHHBIH C MAaKpOCKONMMYECKMM JBHKeHHeM. CM. Takxke
Konuuecmso mennomut.

TepmoamHaMMKa — Hayka O CaMbIX pPa3sHOOOpa3HBIX IIpoleccaXx U COMPOBOXKIAIOIIMX HX
HHEPreTUYECKUX TpEeBpalleHusAX. TepMOoAMHAMHKA OTHOCHUTCS K 00JacTh Makpo(U3MKH, OHa
OTBJIEKAETCA OT IOAPAa3yMEBAEMOr0 MOJIEKYJISIPHOTO CTPOEHUSl BEIIEeCTBA W YUMTHIBACT JIMILIb
MOBEJICHUE cucmembl B IeJIOM. JlennuTcst Ha mepmocmamuky 1 COOCTBEHHO TEPMOAMHAMUKY.
TepmoanHamuveckasi BeposiTHOCTb \W — 4KCIIO MUKpOCOCMOsHUL, C TIOMOILBIO KOTOPBIX pealn3yeTcs
JAHHOE MAKPOCOCMOSIHUE.

TepmoaMHaMHYeCKHM NPOLECCOM HAa3bIBAETCS H3MEHEHHE KOOPOUHAM COCMOAHUS CUCTEMBI TpU
HAJIMYUU PA3HOCTU NOMEHYUAN06 cucmemvl u cpeovi. CM. Takxke Pagrosecnbili npoyecc.
TepmoaMHaMHYeCKHUM paBHOBeCHMEM HA3bIBAETCSl COCTOSIHME, IPU KOTOPOM MaKpOCKOIMHYECKHE
napamempbvl COCMOsIHUsA BCIOAY TIOCTOSIHHBI M HE U3MEHSIOTCS C TEYEHUEM BPEMEHH.

Tperbe Ha4Ya/l0 TEPMOAMHAMUKHU YTBEPXKAAET, UYTO IHMPONUs CUCTEMBI IPHU aOCOJIOTHOM HYyIe
TeMIeparypsl paBHa HyJto0 (Teopema Hepuera, 1906).

Jedopmanus Ha3pIBaeTCsl YOPYroil, €ciiy NMpu CHATUU JedOopMUpPYIOLIE CHIIbI pa3mepbl U Gopma
Tena BoccTaHaBiuBaroTcs. Cm. Takke 3akon I'yka.

Tpoiinoii Toukoi Ha3pIBaeTCA Touka Ha nuarpamme (P, T), B KOTOPO#l IepecekaroTcsi KpuBbIie (Ha30BOTO
paBHOBecus. Eciin BemecTBo HaXOAUTCS NP JABICHUM U TEMIIEPAType, COOTBETCTBYIOIIMX TPOMHON
TOUKe, TO Bce TpH (ha3bl (TBepaas, KuKas U ra3o00pa3Hasi) HaXOJATCS B OUHAMUYECKOM PABHOBECUU.
Hanpumep, mist Boasl: prp = 610 Ila, T, =273,16 K.

Ypasuenue Ban-gep-Baaabca 310 ypaguenue cocmosnusa peanbHOro rasa, B KOTOPOM YYUTBIBAETCS
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COOCTBEHHEI 06BEM MOJIEKYIT U CHIIBI HPUTSKEHHs Meskay Humu: [P + (a/V,2)](V-b) =RT, rneaub
— TOMPaBKM Ha CHJIbI MPUTSKEHHs] M Ha COOCTBEHHBIH 00beM Moiyekyn. Cm. Taxxke Ypasnenue
Knanetipona-Menoeneesa.

Ypasuenune Kinaneiipona-Kunay3uyca onuceiBaer ha3oBbie nepexo/isl 1-ro pona:

(dp/dT) = MT(V2— V1). 3neck Vi u V2 — ynenbHble 00bEMbI HU3KO- U BBICOKOTEMIIEPATYPHOU (as3bl,
COOTBETCTBEHHO; A — yZelibHas TEIJIoTa rnepexoa. B j1eBoil yactu ypaBHEHHs] CTOUT MPOU3BOAHAS OT
JaBJICHUS 110 TEMIIEpaType.

YpaBuenue Knaneiipona-MenaejieeBa — ypaBHEHHE COCTOSIHUS udeanvroz2o 2aza. PV = (M/u)RT, rae
p — nasnenue, V — oosem, T — TeMmepaTypa, M — Macca, |L — Macca ogHOro Kuomons, R = 8,31-103
JIx/kmonb- K — yHUBepcanbHas Ta30Basi IOCTOSHHAS.

YpaBuenue Maiiepa CBS3bIBaCT MOJISIPHBIC TEIUIOEMKOCTH IPU MOCTOSHHOM JIaBJICHUM M TpU
MOCTOSTHHOM 00BbeMe: Cyp- Cuv = R,

rae R =8,31-10% JIx/kmonb- K — yHEBepcalbHas Ta30Bast OCTOSHHAS.

Ypasuenne MKT aus gaBiennst umeeT Buz: P = (1/3)MoNoVis?. 31€Cch Mo — Macca 0HON MOIEKYJIbI,
No — KOHIIEHTPALUSI MOJIEKYJI, Vi — CPEIHSS KBaIpaTUYHas CKOPOCTb.

Ypasuenue MKT nuist snepruu umeet Bua: Ec, = (I/2)KT. 3neck Ecp — cpennsis kuHeTHuecKas SHeprus
O/tHOH MONeKyIbl, T — Temmeparypa, | — uncio creneHei cBo6omsl, K = 1,38-10% Jlx/K — nmocrosHHas
bonpMana.

YpaBHeHUEeM COCTOSIHMSI Ha3bIBaeTcsl YpaBHEHHe, CBS3BIBAIOLIECE napamempwsl cocmosanus. Jms
udeanbHo20 2a3a ypaBHEHUEM COCTOSIHUS SBISIETCS ypaenenue Kianetipona-Menoeneesa.

YpaBuenus IlyaccoHa CBS3bIBAIOT MOMAPHO JAaBIEHUE, 00BEM U TEMIEpATypy NpU aduadamuyeckom
npoyecce: TV'! = const, pV¥ = const, T'/p*! = const. 3neck Y = Cp/Cy — OTHOIIEHHE Ta30BBIX
TEIJIOEMKOCTEH.

Da30BBIM NEPeEXoa0M MEPBOro Poja HA3bIBACTCS MPEBPALICHUE, COMPOBOXKAAIONICECS BBIICICHUEM
VI TIOTJIONICHHEM YHEPTHH (CKPBITOM TEIUIOTHI IIepex0/1a) U U3MEHEHUEM yAenbHoro oobeMa. K takum
nepexoaaM, B YaCTHOCTH, OTHOCSTCS: IUIABJICHWE W KPHUCTAIUIM3AIMs, UCIIAPCHUE U KOHICHCAIUS,
cyOnumanus (ucnapeHue TBEpIbIX TeN) U KOHIECHCAIIHSL.

®a30BBIM MEPEX0/I0M BTOPOI'0 PO/ia HAa3bIBACTCS MPEBPAIICHUE, TIPOUCXOASIIEE O€3 TOTTIOMEHHS HITH
BBIJICTICHUS TETUIOTHI U U3MEHEHUS yneiabHoro oobema. [Ipumepsl (ha30BbIX IEPEeX0I0B BTOPOTO poja:
nepexos ¢peppoMarHeTrKa B mapaMarHUTHOE COCTOsSIHUE TIpU TemnepaType Kropu, nmepexox meramia B
CBEPXIPOBO/ISAIEE COCTOSTHHUE U TIP.

®opmyaa boasumana-Ilinanka cBSI3bIBaCT sHmponuto S u mepmoournamuyeckyio eepossmuocms W: S
=kInW.

DyHKIMel COCTOSTHMA HA3BIBACTCS BEIUYMHA, OJHO3HAYHO OIpeensemMas HabopoM Koopounam
cocmoanus cuctembl. [Ipumepsl QyHKIUMI COCTOSHUS: 6HympeHHAs dHepeus, dHmponus W 1p. B
NPUHIAIIE JTF000H napamemp cocmosnus MOXKET pacCMaTPUBATHCS KaK (QYHKITUS COCTOSHHUSL.
XoJ10AMIbHbIE MAIIMHBI — YCTPOICTBA, OTHUMAIOIIKE TEIUIOTY OT TeJla ¢ 0oJiee HU3KOM TeMmepaTypoit
U TIepesiava TEeTUIOTHI TeTy ¢ OoJiee BHICOKOM TeMIlepaTypoi 3a cueT coBepmieHus padotsl. [TpuHImMI
JENCTBUS OCHOBAH Ha MCTIAPEHUH JIETYINX KUAKOCTEH (aMMHaK, PpeoH) MPpU MOHUKEHHOM JaBJICHUU.
[Iupoko TpPHUMEHSIOTCS B TPOHW3BOJACTBE, HAyKe M TEXHUKe (THIIEBas, XUMHUYECKas U
MeTalI000padaTeIBaroIasi IPOMBIIUIEHHOCTh, CTPOUTENbHASI TEXHHUKA U TIP. ).

Huxaom Kapuo Ha3zbBaeTcs yuxi, COCTOSIINN U3 ABYX U30TE€PM U JABYX aauadar.

KIIJ umkina KapHo 3aBUCHT TOJIBKO OT Temreparyp HarpeBatens (T1) u xomomuwibHuka (T2):n = (T1 —
T2)/T1. Dror KOADOHUIMEHT MaKCHMMAaJIbHBI M3 BCEX IMKJOB, OCYIIECTBIAEMBIX C JIAHHBIM
HarpeBareseM U XOJOIMIbHUKOM U HE 3aBUCUT OT MIPUPOJIbI paboyero Tena.

HukJau4ecKHM WJIH KPYroBbBIM NPOIIECCOM HA3bIBACTCS IOCIENOBATEIHLHOCTh IPEBpAIICHUH, B
pe3yibTaTe KOTOPOM CHCTeMa BO3BpalllaeTcs B HCXOAHOE cocTosHue. Llukibl Moryr ObITh
PaBHOBECHBIMH M HEpaBHOBECHBIMHU. Ha nuarpamme pagrosecHbie KPYroBBIE npoyeccsl N300pakaeTcs
3aMKHYTHIMH KpuBbIMH. Ha muarpamme (P, V) mpsiMON IHMKJI OCYIIECTBIISIETCS IO YAaCOBOW CTpEIIKe,
00paTHBIN — MPOTHB YaCOBOW CTPEIIKH.

DHTpoONMeil Ha3bIBACTCSA QYHKYUSA COCMOAHUA CUCTEMBI, TU(depeHIan KOTOpO paBeH OTHOIIECHHIO
DIIEMEHTAPHOTO KOJAUYeCm8d mMeniomsl, TOIYYCHHOTO CHUCTEMOW B DIIEMEHTApHOM 00pamumom
npoyecce, kK memnepamype. Ilpu HepaBHOBECHOM TEIIOOOMEHE B M30JUPOBAHHOM CHCTEME SHTPOIUS
cucTeMbI Bo3pactaeT. CM. Takke Bmopoe Hauano mepmoouHamuxu.
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Iddexrom JI:xkoynsa-TomcoHa Ha3pIBaeTCsI W3MEHEHHE TEMIIEpaTypbl pEaJbHOIO rasa Ipu
aguabatudeckoM pacmupeHud. Ecom ra3 mpu atom  oxnaxaaetcs, AG@deKT Ha3bIBaeTCs
MOJIOKUTEIHHBIM, €CJIM HArpeBaeTCs — OTPHUIATEIbHBIM. [IpM HOPMANBHBIX YCIOBUAX OOJBITUHCTBO
ra3oB OOHAPYKUBAIOT MOJIOKHUTENBHBIA 3P heKT (MCKITIOUEHUST — BOJOPO U Tenuid). [Ipumensercs ais
MOJYYEHUS )KUJKUX T'a30B.

K sBneHusM mepeHoca OTHOCUTCS Tpylna SBJICHUH, UMEIOLIUX CXOAHBI MEXaHU3M: GHYHMIPEHHee
mpenue (83a3K0Cms), MenionpoeooOHoCmy, Oughhyzus.

[TepeHocuTcs 3a cyeT XaOTUUYECKOTIO TEIJIOBOTO JIBUYKEHUS, COOTBETCTBEHHO, UMITYJIbC, KHHETUYECKAs
JHEprus, Macca.

15. OCOBEHHOCTHU PEAJIM3ALIMMA JUCHUIIVIMHBI JJIs1 MHBAJIMJAOB U JIMIL C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbs

B cooTBeTcTBUM ¢ MeTOIMUECKMMH peKoMeHaanussMu Munoopraayku PO (yTB. 8 anpens 2014 r. Ne AK-
44/05BH) B Kypce MPEANoiaraeTcsl MCIOJIb30BaTh COIMATbHO-aKTUBHBIE U PE(ICKCUBHBIC METOIBI
00y4YeHHs, TEXHOJIOTUU COIMOKYIbTYPHOU peabminrtanuu odydaromuxcs ¢ OB3 ¢ uenpio okazaHus
MIOMOIIY B YCTAHOBJICHUH MOJHOIIEHHBIX MEXIMYHOCTHBIX OTHOIIICHHIA.

OOyyeHue MLl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3[0POBBSl OCYLIECTBISIETCS C YYETOM
WHJIUBUIYAJIbHBIX TICUXO(PU3UUECKUX OCOOEHHOCTEH, a I WHBAJIUIOB TAaKKE B COOTBETCTBUU C
WHAUBUAYAIbHOMN MpOrpaMMon peaduiInTaluyd HHBAINU/IA.

Jis JIMI ¢ HapyUIeHHWeM CJyXa BO3MOXKHO MpenocTaBieHrne MH(OpManuu BH3YalbHO (KpaTKUK
KOHCIIEKT JIKIMH, OCHOBHAs W JOINOJHHUTEIbHASA JHUTEpaTypa), Ha JIEKIMOHHBIX U HPAKTUYECKUX
3aHATUAX A0IIYCKAaCTCA IMPHUCYTCTBUC ACCUCTCHTA, a TaKXE, CYpAOIICPCBOAYUKOB n
TU(IIOCYPIOTIEPEBOAUHKOB.

OIIGHKa 3HAHHI CTYACHTOB Ha IMPAKTUYCCKUX 3aHATHAX OCYHICCTBIIACTCA Ha OCHOBC IMHMCbMCHHBIX
KOHCIICKTOB OTBCTOB Ha BOIIPOCHI, IMCbMCHHO BBLIIIOJHCHHBIX IIPAKTHUYCCKUX BaﬂaHI/Iﬁ.

Jloknan Tak e MOXKeT OBITh IpeAoCcTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBAaHUS K KAayecTBY M3JIOKEHHs MaTepuana
(IOHATHOCTD, KAUECTBO PEYH, B3aUMO/IEHCTBUE C ayIUTOPUEH U T.J.) 3aAMEHSIFOTCS] HA COOTBETCTBYIOIIINE
TpeOOBaHUs, MpEAbABIsIEMble K NMUCbMEHHBIM paboTaM (KauecTBO O(QOpPMIIEHHS TEKCTa M CIHCKa
JUTEPaTyphl, TPAMOTHOCTh, HAJTMYKE UIUTIOCTPAILIMOHHBIX MaTEpUaIoOB U T.1.).

C y4eTroM COCTOSIHUS 3/I0pOBbsI IPOCMOTP KHMHOGWIbMA C IOCIEAYIOIIMM aHAIU30M MOXKET OBITh
IPOBEJEH JOMa (Harpumep, Npu HEOOXOIMMOCTH JIONOJHUTENBHON 3BYKOYCHJIMBAIOIIEH armnaparypbl
(HaymHHMKHM)). B TakoMm ciydae CTYIEHT NpefoCTaBlsieT NMUCbMEHHBIM aHaiMu3, COOTBETCTBYIOIIUI
IpeIbABIIEMBbIM TPEOOBAHUSM.

[TpomexxyTouHast aTTecTalys AJs JIHIl ¢ HAPYIIEHUSIMU CIIyXa MPOBOJUTCS B MUCbMEHHOU Qopme, pu
ATOM HCIIONB3YIOTCS O0IIHUe KpuUTepuu olleHuBaHus. [Ipu HE0OXOAMMOCTH, BpEeMsl MOJATOTOBKH Ha
3a4eTe MOXKET OBITh YBEIHUECHO.

Jl1s Ui ¢ HapyLIeHMeM 3peHus JIOMYCKaeTcs ayAuallbHOe peocTaBIeHne nHpopMaluu (Hapumep,
C UCHOJb30BAHMEM MPOTPaMM-CHUHTE3aTOPOB pEYM), a TaKXKE HCIOJb30BAHUE Ha JIEKIHAX
3BYKO3aIUCHIBAIOIINX YCTPOUCTB (AUKTO(GOHOB M T.1.). JlomyckaeTcss mpUCYTCTBHE Ha 3aHSATHAX
accHUCTeHTa (MIOMOIIHHKA), OKa3bIBAIOIIEr0 00YyJaroIUMCs HEOOXOAUMYIO TEXHUYECKYIO TTIOMOIITb.

OneHka 3HaHUN CTY/IEHTOB HAa CEMHUHAPCKUX 3aHITHUSIX OCYIIECTBISIETCS B YCTHOU Qopme (Kak OTBETHI
Ha BOIPOCHL, TaK M MpakTHUecKue 3amanus). [Ipm HeoOXonumocTH aHaimu3a (UiIbMa MOXKET OBbITH
3aMEHEH ONMUCAaHWEeM CUTYalluu MEXITHHUYECKOTO B3aUMOJICHCTBUS (HAa OCHOBE OIbITa PECTIOHJECHTA,
XYI0KECTBEHHON JIUTEPATYPHI U T.J.), TO3BOJISAIOIIMM OILIEHUTh CTENIEHb CPOPMHUPOBAHHOCTH HABBIKOB
BJIQJICHUS METOJIaMU aHallu3a W BBISABICHUS CHEU(PUKN (QYHKIIMOHUPOBAHUS U PA3BUTHS ICUXMUKH,
MO3BOJISIOIIMMHU  YYUTHIBaTh BIUSHHE JTHUYECKUX (akTopoB. IIpum mpoBeaeHHH NPOMEXYTOUHOM
aTTecTalliy JJi JIMI C HapylIeHWEM 3pEeHHs] TEeCTUPOBAHUE MOXET OBbITh 3aMEHEHO Ha YCTHOE
cobece10BaHUE MO BOIIPOCAM.
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Jluna ¢ HapylmeHHsIMH ONOPHO-ABUTraTeJIbHOI0 ammapara He HYXJalTcsi B 0coObIX (opmax
IpeoCcTaBlIeHs yueOHbIX MaTepranoB. OHAKO, C y4€TOM COCTOSHUSA 370POBbS YaCTh 3aHATHI MOKET
ObITh peanu3oBaHa AMCTAHIMOHHO (Tpu momomu cetu «MHTepHeT»). Tak, mpU HEBO3MOXKHOCTH
IIOCEIEHUS JIEKIIMOHHOTO 3aHSTHsI CTYIEHT MOXKET BOCIIOJIB30BATHCS KPATKMM KOHCIIEKTOM JIEKIIHH.

HpI/I HCBO3MOJXHOCTH TIMOCCHICHUA [IPAKTUYCCKOr0 3aHATHUA CTYACHT MOOJDKCH MPCEAOCTAaBUTH
MMMChMEHHBIN KOHCIIEKT OTBETOB Ha BOIIPOCKHI, IMCbMCHHO BBIIIOJTHEHHOC ITPAKTUYCCKOC 3aJaHUEC.

Jloknan Tak e MOXeT ObITh MpPEJOCTaBlieH B MUCHbMEHHOW (opme (B Buae pedepara), MpH 3TOM
TpeOOBaHUS K COJAEPKAHUIO OCTAIOTCS TEMH K€, a TpPeOOBAaHUS K KayecTBY HM3JIOKEHHS Marepuana
(TOHATHOCTB, KAYECTBO PEYH, B3AaUMO/ICHCTBUE C Ay JTUTOPUEH U T.JI.) 3AMEHSIOTCS] HA COOTBETCTBYIOIIIUE
TpeOOBaHUs, MPEABSIBIsIEMbIE K MUCbMEHHBIM paboTaM (KauecTBO O(QOPMIIEHHS TEKCTa U CIIHCKa
JUTEPATYPhl, TPAMOTHOCTD, HAJTMYNE WILTIOCTPAIOHHBIX MaTEepHAJIOB H T.1I.).

[TpomexyTouHas arTecTalys AJs JUL C HApyILIEHUsIMU OIIOPHO-BUTaTEIbHOTO anmapaTta IpoBOJANUTCS
Ha OOLIMX OCHOBaHUSX, NPU HEOOXOAMMOCTH MpoLEAypa 3adyeTa MOXKET OBbITh pealn30BaHa
JUCTAaHIIMOHHO (HAaIpuMep, IpY IIOMOIIH Mporpammsl Skype).

J1y1s 5TOr0 Mo TOTOBOPEHHOCTH C MperoaBaTesieM CTYIEHT B ONpeesIeHHOE BpeMs BHIXOJUT Ha CBSI3b
JUIsL TIPOBEJIEHUsl IpOLEeAypbl 3aueTra. B Takom ciyyae 3adeT chaercs B BHJIE cOOECeloBaHUS IIO
BompocaM (cM. GOpMBbI MIPOBEACHUS TPOMEKYTOUHON aTTECTAIlUU JIJIS JIMI C HAPYLICHUSMU 3PSHHUS).
Bompoc u npaktuueckoe 3a1aHue BBIOUPAIOTCS CAMUM IIPENOJaBaTEIIEM.

[Ipumeyanue: DOHABI OLICHOYHBIX CPEACTB, BKIFOYAIOIIME THUIIOBBIC 3aJlaHUS W METOJbI OIICHKH,
KPUTEPUU OIEHWBAHMS, TO3BOJISIONINE OLEHUTh PE3yJabTaThl OCBOCHUS JAHHOW JHUCIMIUIAHBI
oOyuaromumucs ¢ OB3 mMoryT Bxoauts B cocta PIIJ] Ha mpaBax OoTAENbHOTO TOKYMEHTA.

IIporpammy cocraBuiI:

I0.A. KopoBun
3aBenyronmii kadeapoit OuC®P, nokrop pU3NKO-MaTEMaTHYECKUX HAYK, Tpodeccop

Peuenzenrt:
B.JI. IlIa610B

npodeccop otneneHus siaepHol pusuku U texHonoruit (O), J0KTOp PU3NKO-MaTeMaTUYECKUX HayK,
npoceccop
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