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

— oBiajeHue 0a30BbIMH 3HAHUSAMHU (PYHIAMEHTAIBHBIX DPAa3/AeloB (QU3UKU, HEOOXOAUMBIMHU MJIs
OCBOCHUS (DM3MUECKHUX OCHOB B SACPHBIX PEAKTOPAX U MaTepUaIaX.

33[[3‘11/[ U3YyYCHUHA TUCHUIIIINHBI:

— H3y4YCHHE TEOPUHU IO TEMaM: MEXaHHKAa, 3JCMEHTBI PESTHBHCTCKOW MEXaHUKH, KOJeOaHHS M
BOJTHBI

— MoOJIeKyJsIpHas (pU3MKa M OCHOBBI TEPMOJMHAMHKH, IJICKTPHUYECTBA W MarHeTH3Ma, ONTHUKUA U
aTOMHOU (DU3UKH;

— pa3BUTHE HABBIKOB PEIICHHS 33/1a4 110 JaHHBIM TEMaM;

— OCBOCHHE ITOCTAHOBKH M TPOBEACHUS (PU3NICCKUX IKCIICPUMEHTOB;

— MOJyYeHHE MPAaKTUYECKHX HABBIKOB M0 00pabOTKe M MHTEPIPETALMH PE3y/IbTATOB IKCIIEPUMECHTOB
B IIPOIIECCE BBIMTOJIHEHUS 1a00paTOPHBIX PaboT;

— pasBUTHE KYJIbTYPbl MBIIUICHUSA (CHOCOOHOCTH
uHpopmarun);

— Ppa3BUTHUE MPAKTHYECKUX HABBIKOB JIOTHYECKH BEPHO, ApPT'yMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHMEHHYIO PEUb.

K 0000IIeHNI0, aHaau3y, BOCIPHUSATHIO

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI (1a1ee
- OII)

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

Jis OCBOEHMS JMCIUIUTUHBI HEOOXOAWMBI KOMIETEHIUH, C(HOpMUpOBAaHHBIE B PaMKax H3YyUCHUS
CHEIYIOIIUX JUCHUILIMH: «MaTeMaTuuecKuil aHaius3», «AHaTUTUYECKas reoMmerpusy, «JIuHeitHas
anreOpay.

JIMCUMIUIMHBL W/WIM TIPAKTUKH, JUIS KOTOPBIX OCBOCHHUE IaHHOW JMCIUIUIMHBI HEOOXOIMMO Kak
npeamectBytomee: «O0mas ¢u3uka (MEKTPUUYECTBO U MarHeTu3Mm)», «OoOmas ¢usznka (BOJHBI,
ONTHKA U aTOMHas PU3UKa)».

Hucnurnnuza uzydaercst Ha 1 Kypce Bo 2 cemecTpe.

3. NEPEYEHb IIJIAHUPYEMBIX PE3YJbTATOB OBYYEHUS MO AWCHUIIJIMHE,
COOTHECEHHBIX C IIVNTAHUPYEMbIMH PE3YJIbTATAMU OCBOEHMA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

B PE3YIbTATC OCBOCHUA OIl1 06yt1a}01u1/1171c51 JAOJIKCH OBJIAACTL CIICAYIOIIUMH PE3YyJIbTaTaMU 06y‘IeHI/I$I
IO JUCHUITJIINHEC!

Kon HaunmenoBanmne Kon n HaumeHoBaHUe HHAUKATOPA 10CTHKECHUS

KOMIIETEeHINH KOMIIETEeHIINH KOMIIETEHIIUH

OIIK-1 Croco0OeH ucnoib3oBath | 3-OIIK-1 3HaTh OCHOBHEIE 3aKOHBI
0a30BbIC 3HAHUS €CTECTBEHHOHAYYHBIX JTUCIHUIUINH B
€CTECTBEHHOHAYYHBIX poecCHOHANBEHOM NeSTENIbHOCTH, METOIbI
IUCLUILINH B MaTeMaTU4YeCKOro aHaJln3a U MOJISITUPOBAHUS,
npoheccCHoHaNBHOM TEOPETHUYECKOTO M 3KCIIEPUMEHTAIBHOTO
JIeATEIIbHOCTH, HCCIIEI0OBaHUS
MPUMEHSATH METO/IbI V-OIIK-1 YMeTh HCITOIL30BaTh OCHOBHBIE 3aKOHBI
MaTEeMaTHYECKOIO €CTECTBEHHOHAYYHBIX JTUCIHUIUIVH B
a”aanu3a u npodecCHOHANBEHOM e TeNNbHOCTH, TPUMEHSITh
MOJICTUPOBAHUS, METOIbI MATEMATUUECKOT0 aHAIN3a U
TEOPETHYECKOTO 1 MOJEIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIBHOTO AKCIIEPUMEHTAIILHOTO UCCIICTOBAHMS




HUCCICA0OBaHUA

B-OIIK-1 Bnagers HaBbIKAMHU HUCIIOJIL30BAHUS
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX TUCIUTIINH
B IIpo(heCcCHOHANTLHOM IS TEBHOCTH, TPUMEHEHHUS
METOJ0B MaTEMAaTUYECKOr0 aHaJIN3a U
MOJICJIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIICI0OBAHMS

3HaHUA
C€CTCCTBCHHOHAYYHbIX
AUCHUILIIMH, IPUMCHATH
MCTOABI
MaTEMaTH4YCCKOI'O
aHaJIu3a U
MOACIINPOBAHUA,
TCOPECTUUCCKOTO U
SKCIICPUMCHTAJIIBHOTO
HCCICI0OBAaHUs B
IIOCTABJICHHBIX 3aJadax

IK-1 Crnocoben co3maBath 3-IIK-1 3HaTh HEHUTpOHHO-(PHU3UYECKHE MPOIECCHl B
TEOPETHUYECKHUE U peakTopax, MIPOLIECCHI TUAPOIUHAMUKHI u
MaTEeMaTUYECKHE TEIJIOMACCONEepEeHOca B  AKTHUBHBIX 30HAX WA
MOJIEJIN, OIMCHIBAIOIIME | BO3JCHCTBUE  MOHU3UPYIOIIEIO  M3JIy4YeHHUs  Ha
HEUTPOHHO-(QU3MYECKHE | MaTepuasbl, YEIOBEKa M OOBEKTBl OKpy)Karouen
IPOLECCH B pEaKTOpax, | CPEdbl, CUCTEMbl  y4eTa, KOHTPOJS  SAAEPHBIX
MIPOLIECCHI MaTepHuasoB
TUAPOIUHAMUKH U V-IIK-1 Ymerp co3maBaTh  TEOPETHUYECKHUE U
TEIJIOMACCOIICpEHOCa B MAaTeMaTU4CCKUEC MOJACIN B HpO(l)eCCHOHaJIbHOf/'I
AKTUBHBIX 30HAX WJIH obnactu
BO3/I€HiCTBHE B-I1K-1 Bnagets HaBbIKaMu pabOTHI C COBPEMEHHBIMHU
MOHHU3UPYIOIIECTO pacueTHBIMU MTPOrPAMMHBIMH CPEACTBAMHU
U3ITy4eHUs Ha
MaTepHuaibl, 4YeJI0BeKa U
00BEKTHI OKPYKAIOIIEH
Cpelbl, CUCTEMBI YUeTa,

KOHTPOJIS SIIEPHBIX
MaTepHaJoB
YKE-1 Cnoco6en ucnonb3oBath | 3-YKE-1 3HaTh: OCHOBHBIC 3aKOHBI

€CTECTBEHHOHAYYHBIX TUCIUILINH, METO/IbI
MaTeMaTU4YeCKOro aHajin3a U MOJEIMPOBAHMS,
TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOIO
UCCIIEI0BAHUS

V-VYKE-1 ymeTh: uCnosib30BaTh MaTEMaTUUYECKUE
METO/Ibl B TEXHUUYECKUX IIPUIIOKEHUAX, PACCUUTHIBATh
OCHOBHBI€ YHCIIOBBIE XapaKTEPUCTUKH CIIyYalHBIX
BEJINYMH, PELIaTh OCHOBHBIE 33/1a4d MATEMAaTUYECKON
CTaTUCTUKH; PEIIaTh TUIIOBBIE PACUETHBIE 3a1a4H
B-VKE-1 BnaneTs: MeTOZaMH MaTEMAaTHUECKOT'O
aHaJIN3a U MOJEIUPOBAHNUS; METOJAMHU PELICHHUS 3a]1a4
aHaJIM3a U pacueTa XapakTePUCTUK (PU3HUECKUX
CUCTEM, OCHOBHBIMH NpueMaMu 00paboTKu
HKCIIEPUMEHTAIbHBIX TaHHBIX, METOAaMH PabOTHI C
MPUKJIAJHBIMU TPOTPAMMHBIMU MPOAYKTAMHU

4. BOCIUTATEJBHBIN MOTEHIIUAJI JTUCIIUILINHBI

Hanpasienue/nen
U BOCIIMTAHUSA

3agauu BocnuTaHus (KO/)

BocnurareJabHbINH NOTEHINAJ JUCHUILINH




- (hopMupoOBaHUE KyJIbTYphbl
yMmcTBeHHOro Tpyzaa (B11)

NHTeniekTyaibH
o€ BOCIIUTAHUE

Hcnonp30BaHne BOCIUTATEIILHOTO MTOTEHITHATIA
JAUCHUIIJIMH TYMAHUTApPHOI O,
€CTECTBEHHOHAYYHOT0, 001IeTTpOdeCCHOHATBHOTO
U Tpo(PeCCHOHATBHOTO MOTYJIS IS
(bopMHUpOBaHUS KYJIbTYPbl YMCTBEHHOTO TPY/a
MOCPEJICTBOM BOBJICUCHUS CTY/IEHTOB B ydeOHBIC
UCCIIEIOBATEIIbCKUE 3a/IaHMs, KYpPCOBBIE paOOTHI U

Ap.

Ipodeccuonanbu |- popMupoBanue rirybokoro
oe M TPy/J0BoOe MOHUMAaHHMSI COIUATBHOMN POJIH
BOCIIMTAHUE npodeccuu, MO3UTHBHON U

aKTUBHON YCTaHOBKHU Ha
[IECHHOCTH U30paHHOMI
CHeLHUaIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K
npodeccuoHaIbHON
nesTeNbHOCTH, Tpyay (B14)

1. cnonk30BaHre BOCIIUTATEIHHOTO MTOTCHIIAATA
JCIATUTMH €CTeCTBEHHOHAYYHOTO U
o01mienpohecCHOHATEHOTO MOTYJIS IS

- (hopMUpOBaHHUSI TO3UTHBHOTO OTHOIICHUS K
npodeccuu nHXeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), TOHUMAHHS €€ COIMaTbHON
3HAYUMOCTH U POJIH B OOIIECTBE, CTPEMIICHUS
CJIeZIOBaTh HOpMaM MPO(ECCUOHATBHOM ITHKU
MOCPEACTBOM KOHTEKCTHOTO OOYYCHHSI, PEIICHUS
PaKTUKO-OPUEHTHPOBAHHBIX CUTYAIMOHHBIX
3ajay;

- (hopMUpOBaHHS YCTOMYUBOTO HHTEPECA K
poeCCUOHAIBHON JIeATEHLHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIIbHO MBICIIUTH,
MOHUMATh 3HAYUMOCTB TTPO(HECCUU TIOCPEICTBOM
OCO3HAHHOT'O BBIOOPA TEMATUKH MTPOCKTOB,
BBITTOJIHEHUS IPOEKTOB € TIOCIIEYIOIEeH
nyOJINYHOM Mpe3eHTaluei pe3yIbTaToB, B TOM
qrciie 000CHOBAaHUEM MX COIMATILHOU U
NPaKTUYECKON 3HAUUMOCTH;

- opMUpOBaHUS HABBIKOB KOMaHAHOM pabOTHI, B
TOM YHUCJIE Peau3allii Pa3InYHBIX MPOEKTHBIX
poneil (uaep, UCTIONHUTENb, aHATUTHK U TIp.)
MOCPEACTBOM BBIMIOJTHEHHSI COBMECTHBIX
MIPOEKTOB.

2. Ucnonb30BaHKe BOCIUTATEIHLHOTO MOTEHIIAAA
JUCITUTUIHBI « 9KOHOMHYECKHE U TIPABOBEIC
OCHOBBI METUITUHCKOM JIESATEILHOCTH,
«DKOHOMHUYECKHUE U ITPABOBBIC OCHOBBI
npohecCHOHANBHOM e TENbHOCTH,
«YTpaBJieHHe, OPTaHU3AIINS U IAHHPOBAHUE
MIPOU3BOJICTBAY U P. JUISL:

- (hopmupoOBaHUS HABBIKOB CHCTEMHOTO BHJICHUS
POJU ¥ 3HAUMMOCTH BBIOpaHHOM mpodeccuu B
COIMATTbHO-9KOHOMHYECKUX OTHOIICHUSAX dYepe3
KOHTEKCTHOE 00y4eHUe

5. OFBEM JUCHUIIVIMHBI B 3AYETHBIX EJIMHUIIAX C YKASAHUEM KOJIMYECTBA

AKAJEMUYECKUX YACOB,

OBYYAIOIIUXCA C HNPEINOJABATEJIEM

BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY

IO BHUIAM 3AHATHH) M HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIUXCSA

Buna patdorsl

KoandecTBo 4acoB Ha BHJ
padoThI IO cemecTpaM:




KonTakTHasi padora 00y4yawimxcs ¢ npemnojaaBarejem
AyJAUTOPHBIE 3aHATHSI (6ce20) 96
B Tom uncie:
JeKyuu 32
NpaKmuyecKue 3aHsamusl 64
1aO60pamopHvle 3aHAMUSL 32
IIpomeskyTOoUHAs aTTecTALMS
B Tom uncine:
9K3aAMeH 54
CamocrosiTesibHasi padoTa 00y4aKIIMXCH 32
Bcero (uachr): 216
Bcero (3aueTHble eIUHUIIBI): 6

6. COAEP’KAHUE ANCHUIIVINHBI, CTPYKTYPUPOBAHHOE Imo TEMAM

(PABAEJIAM) C YKA3BAHMEM OTBEJAEHHOI'O HA
AKAJTEMAYECKHX YACOB 1 BUJIOB YYEGHBIX 3AHATHIA

HUX KOJIHMYECTBA

6.1. Pazoenvt oucuuniunvl u mMpyooemMKOCHb RO 6UOAM YUEOHBIX 3aAHAMUI (8 AKAOEMUUECKUX

yacax)
Henensi| Ne HaumenoBanue pa3jaesia /TeMbl I CHUATIIAHbBI Buabl yueOHoii padoThI
n/n

Jlek | IIp | JIad 1:;;’ C(;)

1-16 |1. |MouiekyasipHasi pU3MKAa H TEPMOTUHAMHUKA 32 132 |32 | - |32
1,2 |1.1.|OcHOBHbIE NOHATHUS M 3aKOHBI MOJIEKYJISIPHOM (hU3HKH 4 120 | 4 - 4
3,4,5 |[1.2.|IlepBoe HauaI0 TEPMOAMHAMUKHU 4 |22 | 4 - 4
6-8 |1.3.|Cratucruyeckue pacupesieaeHus 4 1 - | 4] - | 4
9-11 |1.4.|SIBneHus nepeHoca 4 - 4 - 5
12,13 |1.5.|Bropoe Hagao TepMoIMHAMUKA 4 22 4 - 5
14 |1.6.|PeanbHble ra3sl 6 - 6 - 5
15,16 |1.7.[2Kuakoe u KpUCTAJUTMYECKOE COCTOSHHUE BEIIeCTBA 6 - 6 - 5
Hroro 3a 2 cemecTp 32 {64 | 32| - | 32

Bcero: 32 64|32 - | 32

Ipum.: Jlex — nexyuu, IIp — npakxmuueckue 3anamus / cemunapul, Jlab — nabopamopuvie 3aHamus,
Bueayo — eneayoumopnas xkonmaxmuas paboma, CPO — camocmoamenvnas paboma o06y4arouuxcs,

111 — npakxmuueckas no02omoska.

6.2. Cooeprrcanue oucyuniunsl, CMpyKmypuposannoe no pazoenam (memam)

Jlexyuonmnwiii Kypc

Henens HaunmeHnoBanme
Ne |paspena /Tembl Copepxanue
AUCHUILINHBI

1-16 [1. |MoaekyasipHasi pu3MKa H TEPMOTUHAMHUKA

1,2

1.1.

OCHOBHBIE TIOHATHUA 1
3aKOHBI
MOJIEKYJISIPHON

Mogenp uaeaabHOro raza. JJuHaMu4ecKui U CTAaTUCTUYSCKHI
MeToapl. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETHIECKOM
TEOPUHU UJICATBHBIX Ta30B [l JAaBJICHUSA. Y PaBHEHUE




¢buzukn

Kunaneiipona-Menpeneea. ®u3ndeckuii CMbIC YHUBEPCATbHOMN
ra30BOM MTOCTOSIHHOM.

COCTOSHHC BCIICCTBA

3,4,5 |1.2.|TlepBoe Hauao MonekynsapHO-KMHETHYECKOE TOIKOBAHUE a0COIIOTHOM
TePMONHAMHKH TeMneparypsl. TemnepaTypHble IIKaJIbl: SMIIMPUYECKas,
a0comroTHAs, TEPMOAMHAMHUYECKAs!, MEKyHAPOIHAS,
NpaKTHYeCKas.
6-8 |1.3.|Crarncriueckue Yucno crenenel cB00Obl. 3aKOH paBHOPACIPEAEIICHUS SJHEPTUH
pacnpeeneHus 10 cTeneHsaM cBo00abl Monekys1. CpenHss KHHETHYECKast
SHEPrysl MOCTYNATENIFHOIO JIBUKEHHUS MOJIEKYIL
9-11 |1.4.|SIBnenus meperoca ~ |PAaBHOBECHOE M HEPABHOBECHOE COCTOAHMS ra3a. PaBHOBECHbIC H
HEPaBHOBECHBIE
12,13 |1.5.|Bropoe Hauaino npoueccsl. BHyTpenHss sHeprus ujaeansHoro ra3a. Pabora rasa
TePMOIMHAMUKA npy pacmpenun. I'paguyeckoe npezacrapnenne paboThI.
Komnuectso temnorsl. IlepBoe Hauaio TepMOAMHAMUKH.
TenmoemMkocTs. ¥ ienpHas U MOJIIpHAs TEILIOEMKOCTH.
TennoeMKoCTh IpU MOCTOSHHOM JIaBJIEHUH M IOCTOSTHHOM
obreme. Knaccudeckas MoneKyIIpHO-KHHETHYECKAs TEOPHS]
TEIIOEMKOCTH UICAJIbHBIX T'a30B M €€ OTPaHHMYEHHOCTD.
14 |1.6.|Peanbbie ra3bl Anunabaruuecknit mpouecc. IlonuTponuueckuii npouecc.
ITokazaTens MOIUTPONBI I H30XOPHYECKOTO,
M30TEPMUYECKOr0, H300apuyeckoro npoueccos. Pabora,
coBepuIaeMas ra3oM IIpH Pa3aM4YHbIX IpoLeccax.
15,16 |1.7.|>Kunxoe u Cnyyaiinble coObiTis. BeposTHOCTh. Cll05KEHHE M YMHOKEHHUE
KPHUCTAJUINYECKOE BEPOATHOCTEH.

HpakmuquKue/ceMuHapCKue 3AHAMUA

TEPMOANHAMHKA

Henean HaumenoBanue
Ne |(paspena /Tembl Coaepixanue

JMCIUTIJINHbI

1-16 [1. |MoaekyasipHasi pu3NKa H TEPMOTHHAMHUKA

1-5 |1.1.|OchoBHBIe MoHsSTHS 1 | MOJENb HAEATBHOIO rasa. JJMHaMU9YeCKUii U CTaATUCTUYECKUIA

32KOHEI MeToabl. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOMN
MOJIEKYJISPHOM TEOPUH UJICATTLHBIX TA30B ISl 1aBJICHUs. Y paBHEHHE
drsuku Knanelipona-Menzeneesa.

6-10 |1.2.|ITepBoe Hauaio Uucno creneHeit cBo00 bl 3aKOH paBHOPACIPEICICHHS SHEPTUU
TePMOAHHAMHKH 10 CTENEHSIM CBOOOIbI MoJIeKy . CpeaHsisi KHHETHIeCKast

SHEPTHs NOCTYNATENbHOTO IBHXKEHHS! MOJIEKYJI.
11-15 |1.5.|Bropoe Hauano PaBHOBEeCHOE 1 HEpAaBHOBECHOE COCTOSIHUS Ta3a. PaBHOBECHbIE U

HEpPaBHOBECHBIE MPOLIECCHl. BHYTpEHHSIs SHEPTUs U€aTbHOTO
ra3a. PaGota rasa npu pacumpenuu. ['padguaeckoe
npencrasienue padbotsl. KonmnuectBo Ternotsl. [lepBoe Hauato
TCPMOANHAMHKHU. TemnoeMKoCTb. YI[eJ'II)HaSI " MOJigpHas
TEMJI0EMKOCTH. TemioeMKOoCTh Mpu MOCTOSHHOM JIaBJICHUU U
nocTosiHHOM oObemMe. Kimaccuueckas MoJIeKyIsipHO-
KMHETUYECKasi TEOPHUsl TETNIOEMKOCTHU UJICAIbHBIX Ta30B U €€
OIrpaHNUYCHHOCTD.

Jlabopamopnule 3ansamus

Hepensn HanmenoBanmue pa3jiesia /TeMbl
g Ne pa Conep:xkanue
AUCHUIIJINHBI
1-16 |1. |MoaekyasipHasi pu3nKa U TEPMOIMHAMHUKA




1,2 |1.1.|OcHOBHBIE TOHITHUS 1 3aKOHBI OCHOBHBIE ITOHATHAA U 3aKOHBI
MOJICKYJISIPHOM (hr3UKH MOJICKYJISIPHOM (hU3HUKH
3,4,5 |1.2.|IlepBoe HaYaJI0 TEPMOAUHAMHUKHI IlepBoe Ha4an0 TEPMOAMHAMUKHI
6-8 |1.3.|Craructnueckue pacupeeneHus CTaTUCTHYECKUE paclIpeeIeHUS
9-11 |1.4.|SBnenus nepeHoca SBneHus nepeHoca
12,13 [1.5.|BTopoe Hayayio TepMOIMHAMHUKHN Bropoe Hauano TepMoaAHAMUKH
14 |1.6.|PeasibHbIC Ta3bI PeanbHbIe Ta3bI
15,16 [1.7.[2Kuakoe 1 KpUCTAIUTNYECKOE COCTOSIHHE JKunkoe v KpUCTAIIIMYECKOE COCTOSTHUE
BEIIECTBA BEIIECTBA
7. MEPEYEHb YUYEBHO-METOAUYECKOI'O OBECIHHEYEHUA IS

CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCSA MO JUCIHUATLIIUMHE

1. JlaGoparopHblii IpakTUKyM 10 Kypey «O0mias ¢usuka», pazaen «MomexkynspHas Gusnukay / moj
penakuueit Mapkuna A.I1. u MacrepoBa B.C. — O6uunck: AT, 1998.

2. Typouu A.®. MeToauieckue yKa3aHusl K BBITOJIHEHUIO Ta00PaTOPHBIX padoT 1mo Kypey «Oo1mas
busuka». — O6HuHCK: TATD, 1999.

8. ®OHJ| OLIEHOYHBIX CPEJICTB JL/Is1 IPOBEEHMS TEKYLIEI 1
MPOMEKYTOUYHOI ATTECTALIMY OBYYAIOIMXCS MO JUCLHUATIIMHE

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

Ne KOHTpOJII/IpyeMbIe I/IHIII/IKaT()p JOCTHIKCHUSA HaumeHnoBaHue OLIEHOYHOT0

n/n pa3aeJibl (TeMbl) KOMIIETeHIUU CpeAcTBa TeKyLIel u
AUCIHILIMHBI MPOMEKYTOUYHOM aTTeCTAMHI
Tekymas arrecTanusi, 2 ceMecTp
1. Pazgen 1 3-OIIK-1, YV-OIIK-1, B-OIIK-1 | KomiokBuym
3-1IK-1, V-IIK-1, B-TIK-1 KontponbHas padota
3-VKE-1; Y-YKE-1; B-YKE-1
IIpomexyTouHas aTTecTanus, 2 ceMecTp
OKk3aMeH 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 | Dx3aMeHalMOHHBIH OHMIET

3-I1K-1, Y-IIK-1, B-TIK-1
3-YKE-1; V-VKE-1; B-YKE-1

8.2. Tunoevie KOHmMPOIBLHBIE 3a0ANHUA UIU UHDBIE MAMEPUATIbL, HEOOX00UMbLE ONA OYeHKU 3HAHUIL,
YMEHUIL U HABbIKO8, XAPAKMEPUIYIOUWUX IMANBL YOPMUPOCAHUA KOMNEMEHYUT

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

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

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

Hagvlko8é u (unu) onvima OeAMeNbHOCMU, XAPAKMEPUIVIOUWUX Imanvl GopmMuposanus
KomnemeHnuuil
HUrtoroBasg arrectauuss 1O AUCUUIUIMHE SIBJIAETCS HWHTETPaJbHBIM  IOKAa3aTEJIeM KadyecTBa

TCOPCTUUCCKUX U IMPAKTUYCCKUX 3HAaHUI 1 HAaBBIKOB 06yqa101u14xc;1 IO JUCHUIIIIMHE W CKJIAaAbIBACTCs
N3 OLICHOK, IMMOJTY4YCHHBIX B XO/I€ TeKymeﬁ n HpOMe)KYTOHHOﬁ aTTrecTranuu.




Texymias arrectanusi B CEMECTpe IMPOBOIUTCS C LENbI0 OOECIEeYeHUs: CBOEBPEMEHHOW OOpaTHOM
CBSI3H, JUISI KOPPEKIMK 00YUeHHsI, aKTUBH3AIMHI CAMOCTOSTEIIbHON pabOThl 00yYarOIINXCS.

HpOMC)KYTO‘-IHaH arrecCTanusd npcAHasHa4YCHa JJId 00BEKTHBHOIO MOATBCPXKACHUSA MW OLCHUBAHUA
JAOCTUTHYTBIX pPE3YyJIbTATOB 06y‘IeHI/IH II0CJIC 3aBCPUICHUA U3YUYCHUSA JUCHUITIINHBI.

Texyias aTTecTanus OCyIIECTBISETCS /1Ba pa3a B CEMECTP:

e xouTpodbHasg Touka Ne 1 (KT Ne 1) — BeicTaBnsiercss B RJIEKTPOHHYIO BEIOMOCThH HE IO3/IHEE 8
Helenu ydeOHoro cemectpa. Bkiouaer B ce0si OLGHKY MEpPONPUSTUNA TEKYIIEro KOHTPOJIS
ayIUTOPHOM M CAMOCTOSTEILHON pabOThl O0OydYarIerocs 10 pa3aeiaM/TeMaM Yy4eOHOM
JUCHUILIMHEL ¢ 1 o 8 Henemto yueOHOro cemecrtpa.

e xoHTpodbHas Touka Ne 2 (KT Ne 2) — BeICTaBisieTCS B AJICKTPOHHYIO BEJOMOCTh HE TMo3aHee 16
Helenu ydeOHOoro cemectpa. BkiouaeT B ce0si OICHKY MEpPONPUATHN TEKYIIErO KOHTPOJIS
ayIUTOPHOM M CaMOCTOSITENIbHOM paboThl oOydaromierocs 10 pas3jelaM/TeMaM Yy4eOHOM
JUCHUILTUHEI ¢ 9 1o 16 Henemo yueOHOro cemectpa.

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

JTan peiiTHHIOBOI cHCTEeMBI / Henens Baun
OueHo4yHOe cpeacTBO Y Trmp—— Makcmym

Tekymas arrecrauus 1-16 36 60
KontposabHas Touka Ne 1 7-8 18 30
Konnoxeuym 7 18 30
KonTtpoJsbHas Touka Ne 2 15-16 18 30
Koumponvnas paboma 15 18 30
IIpoMe:xxyTOYHAsI aTTEeCTALUSA - 24 40
DK3aMeH -

DK3amenayuonHvlil burem - 24 40
NUTOI'O no aucuuiinHe 60 100

* MuHMMalbHOE KOJIMYECTBO OAJIJIOB 3a OLIEHOYHOE CPEJICTBO — 3TO KOJIMYECTBO OAUIOB, HAOpaHHOE
o0y4aroImuMcsi, NpU KOTOPOM OLEHOYHOE CPEJICTBO 3aCUMTHIBACTCA, B IPOTUBHOM CIIydae
oOyyaromuics T0MKEeH JIMKBUIUPOBATh MOSBUBLIYIOCS aKaJIEeMHUECKYIO 3aJI0JDKEHHOCTh 10 TeKyILei
WIM MPOMEXKYTOUYHOM arrecTaud. MUHUMaNbHOE KOJIMYECTBO OAJJIOB 3a TEKYIIYIO aTTECTaluio, B
T.4. OTJEJIBHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBEe, M NMPOMEKYTOUHYIO aTTecTalMio cocTaBisgeT 60%
OT COOTBETCTBYIOIINX MaKCUMAaJIbHBIX OaJIOB.

CryneHT cunTaercs aTTECTOBAaHHBIM IO pa3JieNy, 3a4eTy WIM 3K3aMEHy, eclii OH HaOpajl He MeHee
60% ot MakcuMaIbHOTO Oana, MpeayCMOTPEHHOro paboyeil mporpaMmMoi.

CtyneHT MOXeT OBbITh aTTECTOBAaH MO AMCIMIUIMHE, €CIM OH aTTeCTOBaH IO KaXAOMY pasleny,
3a4eTy/7PK3aMEHYy M €r0 CyMMapHbIN 0ajul cocTaBisieT He MeHee 60.

Onpeoenenue 60nycoe u wumpaghoe

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

bonyc (mpemuanbHble Oayibl) HE MOXET MPEBBINIATH 5 0auIoB, BMECTe ¢ OaulaMu 3a TEKYIIYIO
aTTecTaiuio — He 6osee 60 6aIoB 3a cemecTp.

8.4. Ilxana ouenxku 0opazoeamenbHblX 00CMUNCEHUIL

Hrorosas arrecramus 110 OUCHHMIUIMHE oneHuBaercs Mo 100-0ayuipHON mIKaige |
MPEJICTaBIsIeT CyMMY OaiioB, 3apabOTaHHBIX CTYIEHTOM IMPH BBIMOJHEHUU 33JaHUN B paMKax



TEKYIIEH U TPOMEKYTOUHOU aTTECTALUN

Cymma | Onenka mno 4-x | Omenka TpeGoBanus K YpPOBHSII0 OCBOEHHS Y4eOHOM

0aJUIOB | OAJILHOH LIKAJIE ECTS JTUCIHUIITNHBI
90-100 o- «omauunoy/ | A OueHka «OTJIIMYHO» BBICTABISIETCS CTYIEHTY,
«3aumeno e OH TIyOOKO H  TIPOYHO  YCBOHII

OpOTPaMMHBIM ~ MaTepuaji,  HCUYEpIIBIBAIOIIE,
MOCJIEI0BATENIBHO, YETKO U JIOTMYECKH CTPOHHO
ero M3J1araeT, yMeeT TECHO YBS3bIBaTh TEOPHUIO C
NPAaKTHUKOH, HCIOJIB3YeT B OTBETE MaTepHal
MOHOTpaduUeCcKON JIUTEPATYPHI

85-89 4 - «xopouwioy/ B OneHka «XOpOIIO» BBICTABISAETCA CTYICHTY,
75-84 «3a4meHo» C €CJIM OH TBEPJIO 3HAET MaTepHall, FPaMOTHO U IO
70-74 D CyLIECTBY  H3jaract €ro, HE JIoIycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC
65-69 3- OneHka «yJIOBJIETBOPUTEIIBHO» BBICTABIISICTCS
60-64 «y0ogremsopumerv E CTYINCHTY, €CIIM OH HWMEET 3HaHHUSI TOJIBKO
HOY/ «3aUmeHo» OCHOBHOTO Marepualia, HO HE YCBOMJI €ro
JeTalie, JOIMyCKaeT HEeTOYHOCTH, HEIOCTATOTHO
MpaBWIbHbIE  (DOPMYIHPOBKU,  HAPYLICHUS
JIOTHYECKOM IMOCIE0BATEIbHOCTH B M3JI0KCHUN
MIPOrPaMMHOT'0 MaTepuaia
0-59 2- F OueHKa «HEeyI0BIETBOPUTEIBHO) BBICTABIIAECTCS
«Heydoesemeopume CTYICHTY, KOTOpBIM HE 3HACT 3HAYUTEIHHOU
JIbHOY/ «He 4acTU NPOrpaMMHOTO MarepHana, JOIyCKaeT
3AYMeHo» cymiecTBeHHbIe ommOku. Kak mpaBuio, omeHka

«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJECHTaM,
KOTOpbIE HE MOTYT INPOJOJDKUTh oOyueHue 0e3
JIONOJTHUTEIbHBIX 3aHATHH o
COOTBETCTBYIOIIEH TUCLHUIUIMHE

9. MEPEYEHL OCHOBHOW W JOMOJHUTEJLHONH VYUYEBHOW JIMTEPATYPBI,
HEOBXOJIUMOIi 1JI51 OCBOEHUSA U CHUTIINHBI

@) OCHOGHaA yueOHasa numepamypa:

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

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

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

4. Hponos U.E. ®usuka makpocucreM. OcHoBHbIE 3ak0HBI. — M.: "JlabopaTopus 3HaHuii" (panee

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

0) Oononnumenvhan yueonan 1umepamypa:

1. CusyxuH /J[.B. O6mmii kypc ¢puzuxu. Tom 2. Tepmoaunamuka u MosekyisipHas usuka. — M.:
duzmatiut, 2006. (OBC Jlans, http://e.lanbook.com/).
2. CagenneB U.B. Kypc ob6me#t puszuku. Kaura 2. — M.: ACT, 2002 (200 5k3.).

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


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

=

DekTpoHHO-0MOHoTeuHas cuctema 1b00Ks.ru [Dnektponsnsiit pecype] — URL: http://ibooks.ru/.

2. DnexkTpoHHO-OMOnmoreuHas  cuctema  «Jlap»  [DnextponnHsni  pecypc] -  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. Oo6pasoBarenpHas miardopma «IOpaiity [Dnexkrponnsiii pecypc] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

4. DnexktpoHHas OuOnumoreynass cucremMa «Kymep Oyk» [Dnexktponnsiii pecype] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. DnexrpoHHas 6mOimoTeuHas cuctemMa «KoHCynbTaHT cTymeHTay [DnekTpoHHbI pecype] — URL:
http://www.studentlibrary.ruhttp://ibooks.ru/.

6. Ilentp wHbOPMAIMOHHO-OMOIMOTEYHOTO oObOecredeHusl yueOHO-HaydHOU nestenbHocTH HUSAY

MU®U [Dnexrponnsiii pecype] — URL: http:/library.mephi.ru. http://ibooks.ru/.

11. METOJUYECKUE VKA3AHUSI JJISI OBYYAIOIIMXCSI MO OCBOEHHIO
JTUCHUIINHBI

[TnanoMepHass opraHu3anusi IMOCJIEA0BATEIbHOCTH Pa3IMYHbIX BUAOB ayIAUTOPHBIX 3aHITUN
(IeKMil W TpaKTHYECKUX 3aHATHI) B COUETAHWM C BHEAYAMTOPHOW paboroil cryamenta. [lpu
U3JI0KEHUU Pa3JesioB (TeM) yKa3aHUe Ha CBSA3b C y4eOHBIM MaTepHaIOM JAPYTUX JUCLMIUIMH y4eOHOTO
IUIaHa, a TakkKe MPAKTUYECKUMM TMPUIOKEHUSIMH K  TEXHOJOTHMH  KMJIKOMETAINTMYECKUX
TerioHocutenel.  CucremaTMyeckue  MHAMBHIYyalbHble — KOHCyibTanuu.  CTuMynupoBaHHe
MCTIOJIF30BaHUS B MpoIecce 00ydeHHsI KOMIBIOTEPHOW TEXHUKH M MH(POPMAIIMOHHBIX TEXHOJIOTHH.

Bun yuebnbsix Opranuzanus AesITeIbHOCTU CTYIeHTa
3aHATUMN
Jlekms Hanucanne KkoHCneKkTa JEKIMH: KpaTKO, CXEMaTU4YHO, I10CIEI0BATEIHHO

(buKcUpOBaTh OCHOBHBIE TOJOXKEHHS, BBIBOJABI, (OPMYITUPOBKH, 0000IIEHUS;
[IOMEYaTh Ba)KHbIE MBICIIM, BBIIEISATH KIIOUEBBIE CIIOBA, TepMUHBL [IpoBepka
TEPMHUHOB, MOHSTHI C MOMOIIbIO PHIMKIONEAMNA, CIOBApei, CIPAaBOYHUKOB C
BBINMCHIBAHUEM TOJKOBaHMWA B TeTpaab. OOO3HAYUTH BOIMPOCHI, TEPMHUHBI,
MaTepuai, KOTOPBIA BBI3BIBAET TPYAHOCTH, MOMETUTh W MOMNBITATHCS HANTH
OTBET B pPEKOMEHJyeMoH JuTeparype. Eciau camocTosTenbHO HE yaaercs
pa3zobpaThcsi B MaTepuaine, HeoOXxoaumMo chopMynupoBaTh BOIPOC U 3a1aTh
MpenojaBaTesto Ha KOHCYJIbTAllUY, HA TPAKTUYECKOM 3aHITHH.

[TpakTuyeckue ITpy MOATrOTOBKH K MPAKTUYECKUM 3aHATUAM ITOBTOPUTH OCHOBHBIE TOHATHS IO

3aHATUA TEMaM JICKIIMOHHBIX 3aHATHI 3alaHUs. Pemas mocTaBiieHHEIC 3a1aHusd,
[IPEBAPUTENILHO TMOHATh, KaKOH TEOpeTHUeCKUil Marepuan HY)KHO HM3YUMTb.
[Ipy  BO3HMKHOBEHHH TPYIHOCTE C pEUNICHWEM WM ITOHUMaHHUEM
c(OpMyIHPOBATH U 3a/1a4 BOIPOCHl PENoJaBaTesro

JlaGoparopHble [Ipu mnoarotoBke K sabOpaTOpHbIM padoTamM cleAyeT O3HAaKOMUThCA C

3aHATUSA METOAMYECKUMH PYKOBOJCTBAMHU MO paboTe C M3y4aeMbIMU NPOTrPaMMHBIMHU

KOMIUIEKCaMH. BaXHO BHMMATEIbHO O3HAKOMUTHCS C (QYHKIHMOHAJIOM H
BO3MOKHOCTSIMM JIaHHBIX KOMIUIeKcOB. Ilpu 3ammre nabopaTopHbIX padoT
BAYKHO JIETAJIbHO pa3Ouparbes B Teopernuecknx acnekrax [1K.

Hoxknan ITouck nuteparypsl U cocraBieHue Ooudnuorpaduu, UCmoib30BaHue OT 3 110 5
Hay4yHBIX pPa0OT, W3JI0)KEHWE MHEHHS aBTOPOB M CBOET0 CYXACHHS 10
BBIODAaHHOMY  BONIPOCY; H3JIO)KEHHE OCHOBHBIX  aCHEKTOB  MPOOJIEMBI.
O3HaKOMHUTBCS CO CTPYKTYpPOH U 0(hOpMIIEHHEM JTOKJIAJA.

Pedepar [Touck nutepaTypsl U coctaBieHue 6ubIMorpaduu, UCroib30BaHue oT 3 10 5
Hay4YHbIX pPabOT, M3JIO)KEHHME MHEHHs aBTOPOB U CBOEro CYXKJIEHHsS 10
BHIODAaHHOMY  BOIIPOCY; M3JI0KEHHE OCHOBHBIX  aCHEKTOB  MPOOJIEMBI.
O3HaKOMUTBCS CO CTPYKTYpOii U ohopmiieHuEeM pedepara.

Komnoksuym Pabota ¢ KOHCTIEKTOM JIEKIIUH, TOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIPOCAM
U Jp.

WnausBunyansHoe  |[Ipu BeIMOMHEHMM MHAWBUIYATbHBIX 33/1aHUN HEOOXOMMO CHavaja MpoYUTaTh
JIOMAIIHEE 33/IaHUE |TEOPHUI0O M M3YUUTh NPUMEPHI MO0 KAKIAOW TeMe. Pemas KOHKpETHyIO 3ajady,
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MpEeIBapUTENILHO CIeNyeT MOHATh, YTO Tpedyercs oT Bac B maHHOM ciyudae,
KaKkoil TEeOpeTHMUeCKUd MaTepuall HYXHO HCIOJIb30BaTh, HAMETHTHh OOLIYIO
cxemy pemenus. Ecnu Bel pemanu 3aiady «mo oOpasily» pacCMOTPEHHOTO Ha
ayTUTOPHOM 3aHATUU UIIM B METOJUYECKOM MOCOOUHU MPUMEPA, TO KeJIATeIHHO
mocjae ATOro o0ayMarh TPOLECC pemeHHss W MonpoOoBaTh PEUIMTh
AQHAJIOTMYHYIO 337]a4y CAMOCTOSITENBHO.

[TonroroBka k [Ipy moaroTroBke K 3aueTy HEOOXOAMMO OPHEHTHUPOBATHCS HA KOHCHEKTHI
3aueTry JIEKIINI, pEKOMEHIYEMYIO JINTEPATYPY, IEPEUEHb PECYPCOB CETU UHTEPHET.
JIONOJTHUTENBHO K M3YYEHUIO KOHCHEKTOB JIEKIIMH HEOOXOIUMO IMOJIb30BaThCS
yueOHUKaMU M0 SIJEPHBIM TEXHOJIOTUSIM. BmecTo «3ayumBaHus» MmaTepuaia
BOXHO JOOMTHCS MOHUMAHUS U3y4aeMbIX TeM AMCHUIUIMHBL [Ipu moaroroske x
3a4eTy HYXXKHO OCBOUTH TEOPHIO: pa3o0paTh OIpeleseHHs] BCeX IOHSATHH,
paccMOTpETh MPUMEPHI U CAMOCTOSITEIILHO PELIMTh HECKOJIBKO THUIIOBBIX 3a]a4
u3 Kaxaoi temsbl. [Ipu pemeHun 3agau Bcerja He0OXOIUMO KOMMEHTHPOBATD
CBOM JICUCTBHSI U HE 3a0BIBATH O COJAEPKATEIHHON HHTEPIPETAIHH.

[ToaroToBka k [Ipy moAroToBke K SK3aMEHY HEOOXOAMMO OPUEHTHPOBATHCS Ha KOHCIIEKTHI
IK3aMEHY JEeKUUH, 3aJadd OPAKTUYECKUX 3aHITHH, PEKOMEHAYEMYIO JMTEpaTypy H
WHTEPHET HCTOYHUKHU. BMecTo «3aydnBaHUS» MarepHalla Ba)KHO JOOUTHCS
MTOHMMAaHUSI U3y4aeMON AUCHIUIIINHBL.

12. MIEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOTHM, HCHOJB3YEMBIX IIPU
OCYHIECTBJIEHUN OBPA3OBATEJIBHOI'O MPOLECCA INIO JAUCIMIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTHN)

Hcnonp3oBanne nHGOPMAITMOHHBIX TEXHOJIOTHH MPHU OCYIIECTBICHUH 00pa30BaTEIbHOIO Mpolecca 1Mo
JTUCLUIIIMHE OCYILECTBISACTCS B COOTBETCTBUM C yTBEpKIeHHbIM [lonoxkeHuem 00 DIEKTPOHHOM
uH(popMalnoHHO-00pa3oBarenbHOM cpene UATO HUAY MUDU.

OnekTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnons3yercss s peanuzanuu
00pa3oBaTeNbHBIX MPOrpaMM MPH OYHOM, IJUCTAHIIMOHHOM M CMEUIEHHOM pEeXUME OOYy4eHHS.
Cucrema peanusyer Cleyole OCHOBHbIE (DYHKIUH:

1) Co3naHue ¥ yrpaBiieHUE KJIacCaMH,

2) Co31aHue Kypcos,

3) Opranu3anys 3amucy yJarmxcsi Ha Kypc,

4) [TpenocraBnenue nocTyna K yueOHbIM MaTepuanam JUisl ydaiuxcs,

5) [Ty6nukanus 3a1anuil U1 y4eHUKOB,

6) Ornenka 3a/1aHuid yJaruxcs, IpOBEeICHUE TECTOB U OTCIISKUBAaHUE Iporpecca 00yueHus,
7) Opranu3anys B3auMoJIeHCTBUS yHaCTHUKOB 00pa30BaTeIbHOTO MpoLecca.

Cucrema HHTCIpHUPYETCA C OOMNOJHUTCIbHBIMU CCPBUCAMU, O6€CH€‘~II/IBaI-OHII/IMI/I BO3MOXXHOCTb
UCTOJIb30BaHUSl TAaKMX (YHKUUH Kak pabouuil KajeHIapb, BUAEO CBs3b, MHOTIONOJb30BATEIbCKOE
peAaKTUpOBaHUE JOKYMEHTOB, CO3JaHHE (OPM ONMPOCHUKOB, NHTEPAKTHBHAS JOCKA JJIsi pUCOBAHUS.
ABTOpH3aIMs M0JIb30BATENCH B CUCTEME OCYIIECTBIISAETCS MOCPEICTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBS3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuenv ungopmayuoHHbIX MEXHOIOZUIL

[Ipu ocymiecTBieHHH 00pa30BaTEIBHOTO IMpoOIEcca MO TUCHUILIMHE WCTOIB3YIOTCS CIEAYIOIINe
WH(OPMAIMOHHBIE TEXHOJIOTHU:

— MPOBEACHUE JIEKIUH U MPAKTUYECKUX 3aHIATUM C UCIIOIB30BAHUEM CIIAl/-ITPE3ECHTALIU;

— HCIOJb30BAHHE KOMIBIOTEPHOTO TECTUPOBAHMS;

— OpraHm3allys B3auMOJICHUCTBUS C O0YUAIOIIMMHUCS MTOCPEICTBOM dJIeKTpoHHOM moutsl u DMOC.

12.2. Ilepeuenv npozpammnozo obecneuenus
11



— PenakTop nmpesenrtanuii Microsoft PowerPoint;
— Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMITBIOTEpHAS CETh U rio0anbHas ceTb IHTepHeT.

12.3. Ilepeuenv ungopmayuonnuvix cCnpagoUHbvIX cucmem

JIOCTyn K 3JeKTPOHHBIM OHOIMOTEYHBIM pecypcaM M 3JeKTpoHHOU OubmmoreuHoin cucreme (3BC)

OCYIIECTBJISIETCS TOCPEJACTBOM CIICIHUAIBHBIX pa3ieiioB Ha oduinuansHoM caite MATD HUAY

MU®U. ObecnieueH AOCTYN K 3IEKTPOHHBIM Kataioram oubmanorexku MATD HUAY MUOU, a takxe

AJIEKTPOHHBIM 00OpazoBareibHbIM pecypcam (DMOC), chopMUpOBaHHBIM Ha OCHOBAHUHU MPSMBIX

JIOTOBOPOB € TIPaBOOOIaaTeIsIMU Y4eOHOW M y4eOHO-METOTUYECKON JHTEpPaTyphl, METOAMYECKHIX

ocoouii:

1) WNudopmannonnsie pecypcel Cern Koucymprant Ilmoc, www.consultant.ru (unbopMarius
HOPMATHBHO-TIPABOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX  KOMIIBIOTEPHBIX |
TEJICKOMMYHUKAIMOHHBIX TEXHOJIOTHH);

2) DNeKTPOHHO-OUOIMOTEeUHAS cucreMa HUAY MUDU,
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-0nbnunoreyHas cucrema BOOK.ru, www.book.ru;

5) ba3el qaHHBIX «INEKTPOHHO-O0MOIMoTeuHas cucrema elibrary» (OBC elibrary);

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

7) basb1 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 IIO JUCHUITIJIMHE

1. AynuTopHBII OHJ HHCTUTYTA.
2. VYuebnas madoparopus "MonekymspHas ¢puzuka.
3. bubnuoreunsiit ponn uHCTUTYTA.

14. UHBIE CBEJEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o00pazoeamenvHblX MEXHONO02UN, UCHOTBIYEMBIX HPU  OCYU{ECHBIeHUU
o0pazoeamenvHo20 npoyecca no OUcCyunIuUHe

Ha nexuusix ¥ ceMHUHapax MOCTOSIHHO MCIIOJIB3YIOTCS CIEYIOINEe HHTEPAKTUBHbBIE METO/Ibl O0yUeHUS:
JTUCIYT, TPYIIIOBas AUCKYCCHs, 1€0aThl, MO3TOBOM IITYpM, IPoOIEMHAst U MHTEPAKTUBHAS JIEKIIUH.

14.2. ®@opmuvr opeanuzayuu camocmoamenvHol padomol odyuaouwuxca (memol, blHOCUMbIE O
CaMOCMOAMENbHO20 U3YUEHUA; BONPOCHl O  CAMOKOHMPONA; MUNO6ble 3A0AHUA 014
camonpogepku)

1. CasemseB U.B. Kypc o6meit ¢usuxu. Tom 1. Mexanuka. MonekynsipHas ¢u3uka Hu
tepmoanHamuka. — M.:, I3gatenbctBo «Jlanby, 2006. C. 246-261 (I'mapoauHamMuka).

2. CasembeB U.B. Kypc o6me#t ¢usuku. Tom 1. Mexanuka. MonekynsipHas ¢u3nka |
tepmoanHamuka. — M.:, UznarensctBo «Jlauby, 2006. C. 324-332. (Onpenenenue [lepppenom umcia
ABorajpo).

3. Casense WM.B. Kypc oOwmeit ¢usuku. Tom 1. Mexanuka. MonekynspHas ¢uzuka u
tepmoanHamuka. — M.:, U3parensctBo «Jlanby, 2006. C. 324-332. (CratucTUYECKHI BEC).

4. CasenbeB W.B. Kypc o6meit ¢uszuxku. Tom 1. Mexanuka. MonekynspHas ¢uszuka u
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TepMoauHamuka. — M.:, W3garensctBo <«Jlamwy, 2006. (TepmoauHamMuuecKue IOTEHIUAIIBL.
Brytpennsis sueprusi. CBoO0IHAS SHEPTHS. DHTAIBITHA).

14.3. Kpamkuii mepmunonozuueckuil cnoeaps

AnnaldaTHyecKUM Ha3bIBaeTcsl INpouecc, IPOMCXOIAIIMHA B yciaoBUsA Temuonzomsiuuu  (0e3
TEII000MEHA CO cpedoil).

Bapomerpuueckas ¢opmyaa Jlamiaca naer 3aBHCHMOCTB JABJICHHS OT BBICOTBHI: P = Po exXp (-
ugh/RT), rme p — monsipHast Macca rasa, h — BeicoTa, T — Temmeparypa, Po— JaBJICHUE Y TIOBEPXHOCTH
3emmn, R = 8,31-10° JIx/xmons-K — yHuBepcanbHas ra3osas 0cTosHHAs. Takum o6pas3oM, JaBieHue
9KCHOHEHIMAIBHO yObIBaeT ¢ BbIcOTON. DopMysia BeIBEJIEHA IIPU YCIIOBUH MOCTOSHCTBA TEMIIEPATYpPbl
U OJHOPOJHOCTH MO TAroTeHUs. lloaTomy s peanbHOM aTrMocdepbl BBIMOIHACTCS JIMIIb
IpUOJIMKEHHO U IPU HEOOJIBIIOM U3MEHEHUH BBICOTHI.

BakyymoMm Ha3bIBaeTCsl COCTOSIHUE Da3peKeHUs, Korja COyJapeHHUs MOJIEKYJd JpYyr C IpyroM
HEMHOT'OYHCIIEHHBl 10 CPaBHEHUIO C COYAAPEHMSIMHU CO cTeHKamMHu cocyaa. CreneHb pa3pexkeHust
3aBHCHUT OT COOTHOIICHHUS CPEAHET0 CBOOOTHOTO Ipodera 1 JIMHEHHBIX pa3MepoB COCya.

BakyyMHBIe Hacochl NPUMEHAIOTCS ISl CO3AAaHUA 6akyyma. Pa3indaroT Hacochl NMpeABAPUTEIBHOIO
BaKyyMa (I CO3/aHMS NaBieHHs mopsaka 102 MM pT. CT.) M HACOCHI BBICOKOTO BaKyyMma (s
Cco3/1aHus NaBieHus nopsaka 107 MM pT. cT. u HIKe).

BeuHbIM ABHraTe/ieM BTOPOIro pPoJa HAa3bIBACTCS YCTPOWCTBO, MPEBpALIAIOIIEe B MOJIE3HYIO padoTy
BCE KOIUYeCcmeo menyiomsl, MOIY4eHHOE OT HarpeBaTens (0e3 mepenaud HEKOTOPOrO KOJIUYECTBa
TEIUIOTHI XOJIOAWIBHUKY). YTBEPAKAECHUE O HEBO3MOKHOCTU BEYHOT'O JABUIATENsl BTOPOTO poja — OJHa
U3 BO3MOXKHBIX OPMYITHUPOBOK 8MOPO20 HAUANA MEPMOOUHAMUKU.

BeunbIM aBHratesieM IepBOro pPoJa Ha3bIBAETCS YCTPOWCTBO, CO3JAIOIIEE HPHEPrUI0 U3 HUYETO.
HeBO3MOXKHOCTh TAaKOro JBUraTessl BBITEKACT W3 HEpeo2o Hauald mepMOOuHamMuky (3aKoHa
COXpaHEHHUsI SHEPTUN ).

BHYTpeHHUM TpeHHeM Ha3bIBaeTCsl BOSHMKHOBEHHME CUJIBI TPEHHSI MEXAY CIIOSIMM KUAKOCTH MU
ras3a, JABIXKYIIUMHUCS C Pa3HbIMHU CKOPOCTSIMU. [IpHunHOI BHYTPEHHETO TPEHUS ABIISETCS XaOTUYECKOE
TeruioBoe aABuxkeHue. CM. Takxe Aerenus neperoca.

BuyTtpenneii sHeprueii (U) Ha3biBaeTcs OOLIMIA 3a11aC SHEPTHUH CUCHIEMbl 38 BBIUETOM KHHETUYCCKON
DHEPrMM CHCTEMbI KaK LEJIOr0 M IOTEHIMAIBHOM SHEPIUU CUCTEMBI KaK IIEJIOT0 BO BHEIIHEM
NOTEHLIMAJIbHOM TMOJe. BHYTpeHHsS sHeprus udeanvHo2o 2asa paBHA CYMMapHOW KHHETHYECKON
DHEPrUU MOJIEKYII.

CymecrByer cBbimie 20 d¢opmyaupoBoK BTOpPOro Hayaja TepMoauHamMuku. IlepBas
(bopMyIHpOBKa: TEMJI0Ta MOXET CaMOINPOU3BOJIBHO NEPEAaBaThCs TOJIBKO OT OoJiee HArpeThiX Tell K
MeHee HarpeTbiM. Emie ogHa ¢opmyaupoBka: B 3aMKHYTOH (M30JIMPOBAHHOM) cHUCTeME IpU
HEpaBHOBECHOM menjiooOMeHe JHMpOnusi CUCTEMBbl BO3pAcTaeT, JOCTUTas MaKCUMyMa IIpU
JOCTHKEHUHN CHCTEMOI paBHOBecHs. BTopoe Hauayo ykasbplBaeT, TakUM 00pa3oM, Ha HallpaBlICHHE
IIPOLIECCOB.

®a3pl (arperaTHble COCTOSIHMSA) BelIEeCTBA HAXOIATCA B JUHAMHYECKOM pPaBHOBECHM, €CIIU
KOJINYECTBO MOJIEKYJI, IEPEXO/AIINX U3 NepBOi (a3bl BO BTOPYIO B €AMHMILY BPEMEHHU, PAaBHO YUCIY
MOJIEKYJI, IEPEXOIALINX 3a TO e BpeMs u3 BTOpol (a3bl B mepByro. PaBHOBecue MoXeT ObITH Ha
TPaHULE («OKUIKOCTb-TIAP», «TBEPAOE TENO-KHUAKOCTb» M «TBEpAOE Teno-map». JlaBineHwue,
COOTBETCTBYIOILIEE PABHOBECHIO, 3aBUCHUT OT TeMIiepatypbl. CM. Takke Tpoiinas mouka.

Juddy3neii HazpIBaeTCs MNPOIECC BHIPABHMBAHMS KOHLIEHTPALMHA CONPHUKACAIOLIMXCS  CIOEB
KUIKOCTH WJIM Ta3a BCIEACTBHE XaOTHYECKOTO (TEIUIOBOTO) MABMIXKEHUS MoKyl Juddysus
IPUBOJIUT K TOMY, UTO NIPUMECH B KMJIKOCTH WJIM T'a3€ paclpOCTPAHSIOTCS OT MecTa UX BBeaeHUs . CM.
Takxe Aenenus nepenoca.

3akon boinsa-Mapuorra yTBEp)KIaeT, YTO I JaHHOW Macchl rasa, pu MOCTOSHHOM TeMIIEparype,
MIPOM3BE/ICHUE 1aBJIEHUS] HA 00bEM €CTh BEJIMYMHA MMOCTOSIHHAS: PV = CONst.

3akon I'eii-JIroccaka yTBep)kaaer, 4To A JaHHOM Macchl ra3a, Ipy MOCTOSHHOM JABICHUH, 00bEM
rasza npsiMo mpornopunoHaieH adbcomotHoi Temmeparype: (Vi/V2) = (Td/T2).

3akon I'yka BeIpakaeT TUHEHHYIO 3aBUCMOCTb MEX/1y HalpsHKEHUSIMU M MaJIbIMU AepopMarusiMu B
ynpyroit cpene. AHrmiickuil ydenbiii P.I'yk oOGnapyxun (1660), 9To mpu pacTsSHDKEHHU CTEp>KHS
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aHOK | M miomanplo momepeyHoro cedeHuss S yanuHeHHe crepkHs Al mponopumonansHO
pactsaruBaromieii cuite F. Emte ogxa ¢opma 3anucu 3akona I'yka: o = Eg, rae o = F/S — nopmainbsHoe
HalpsDKeHHE B TonepeyHoM ceuennu, € = Al/l — otHocuTenbHOe yanmunenue crepxkus. Koapduuuent
npornopunoHanbHocTy E Ha3piBaeTcs monyneM FOwra.

3akon /laflbTOHA IJIACUT: JABJICHHE CMECH XMMHUYECKH HE B3aMMOJECHCTBYIOIIUX I'a30B PaBHO CyMMeE
napyuaIbHslX 0asieHull OTIeIbHBIX KOMIIOHEHTOB.

3akon J[lronmonra wm IITm yTBepKzaeT, UYTO aTOMHAs TEIUIOEMKOCTh XHMHUYECKH IIPOCTOrO
KPUCTAJIMYECKOTO TBEPJOTO Teja OJAMHAKOBA JUIA BCEX TAaKUX Tell, HE 3aBHCHUT OT TeMIIepaTyphl U
paBHa Ca = 3R, rie R = 8,31:10° JIx/kmonb K — yHEBepcalbHas Ta30Basi MOCTOSHHASA. [Ipy HU3KUX
TEMIIepaTypax 3aKOH TepecTaeT BBINONHATHCA, a npu T — 0 Ca — 0. OOBSICHUTH YyKazaHHOE
3aTPyAHEHHE YIAIO0Ch KBAHTOBOM Teopuu TerioeMkoctr (DitHireiH, 1907; Jlebaii, 1914).

3akon Ilapas yTBep)kIaeT, uyTo JUIsl JaHHOM Macchl rasza, IpHu IOCTOSHHOM 00beMeE, JaBJICHHUE ra3a
IPSIMO IIPOMOPIIMOHATILHO a0COIIOTHOM TeMIeparype:

(P1/p2) = (T/T2).

NneanbHoli Ha3bIBaeTCsl TEMJIOBasi MalIMHa, padoTaroras o yuxiy Kapro.

HNneanbHol X0JIOAWJIBHOM MAIIMHONM HAa3bIBae€TCs XOJIOAWIbHAs MallMHa, padoTraroumas 1o
obOparHomy yuxny Kapro.

HNneanbHBIM ra3oM Ha3bIBAIOT CUCTEMY, CBOMCTBA KOTOPOM ONMCBIBAOTCS ypaBHeHUueM Kaneipona-
Mengeneesa pV = (M/w)RT, rae p — nasienue, V — 00beM, T — Temmeparypa, M — Macca, |L — Macca
omnoro kmwiomons, R = 8,31-10% Ix/kmons-K — yHuBecanbHas razoBas nocTosHHas. C TOYKH 3peHus
MOJICKYJISIPHO-KMHETUUECKOI TEOPUHU HUCANIbHBIIN T'a3 — 3TO Ta3, MOJEKYJIBI KOTOPOTO UMEIOT HYJIEBOU
cOOCTBEHHBIN 00bEM U HE B3aUMOJICHCTBYIOT Ha pacCTOSIHUU. PeanbHblil ra3 npu ycioBusixX, OJM3KUX K
HOPMAJIbHBIM, MOXXHO MPHOIMKEHHO CUYUTATh UJICATbHBIM.

H3006apuyeckuM Ha3bIBACTCS MPOIIECC, MPOUCXOISIIHI TP MOCTOSTHHOM JaBjicHuH (P = CONst).
Hcnapenue 510 npoiiecc napoodbpazosanus, MPOUCXOASIIUN P JTI0O0H TeMIiepaType ¢ OBEPXHOCTU
AKUJKOCTH.

M30TepMuYecKHM Ha3bIBACTCS MPOLIECC, POUCXOIAIINI MTPH OCTOsTHHOM Temmeparype (T = const).
KonBeknueil Ha3pIBacTCsI MPOLIECC MEPEMELIMBAHUS CJIOEB KUAKOCTU WM raza, UMEIOIUX Pa3HYIo
memnepamypy W HaXOJIIUXCS B mojie TAroTeHus. [IpuunHON KOHBEKIMH SIBISETCS 3aBUCUMOCTH
IUIOTHOCTH KHUJIKOCTHU WJIM Ta3a OT TeMriepaTrypbl. KoHBeKLUs — OJJUH U3 CI0CO00B menioobmena.
KpaeBbIM yriiom HaspiBaeTcsi yroi 6 Mexay KacaTeIbHOM K IOBEPXHOCTH XHJIKOCTH B TOYKE
CONPUKOCHOBEHHMSI C TBEPABIM TEJIOM U MOBEPXHOCTHIO TBEPAOIo Teia. B ciiyuae cMmaunBaHus KpaeBo
yroJI OCTPBI, B ClIy4ae HECMauMBaHUs — TYIOM.

Kpurunueckas remneparypa — memnepamypa, Bblllie KOTOPOW I'a3 HEBO3MOYKHO CXAaTHEM MPEBPATUTH
B XKHJKOCTb. [Ipn TemnepaType HHXe KPUTHYECKOH M30TepMa ckaTusi B KoopauHartax (P, V) umeer
TOPU30HTAIIbHBIM Yy4aCTOK — JTMHUIO TJIaBJICHUS.

M30x0puyecKnM Ha3bIBACTCSI MPOLECC, MPOUCXOSIINI MPU MOCTOsTHHOM 00beMe (V = const).
Kanunnsapsl — tonkue tpyoku auamerpom 0,01 — 0,1 mm. Ilpu omyckaHuuM WX B CMauMBaroOIIyIO
KUAKOCTb YPOBEHb JKHJKOCTH B KaIWIISPE OKa3bIBAECTCS BBILIE YPOBHS KUAKOCTH B COCYAE, a IPHU
OIYCKaHWM B HECMa4yMBAIOUIYI0 JKUIKOCTh — HIDKE. BbicoTa moabemMa KHJAKOCTH B KamWUIspe
ompenensiercss o Gopmyne XKropena: h = 4cos0-a/dpg, roe 0 — kpaeBoit yron, o — koapguyuenm
NOBEPXHOCMHO20 HamsxceHus:, d — MUaMeTp Kamuuisgpa, p — IUIOTHOCTh YKUIKOCTH, § — YCKOPCHUE
CBOOOHOTO Ta/ICHUS.

Kunenuem Ha3bpiBaeTcs mpolEcC MapooOpa3oBaHUs, MPOUCXOMAAIIUI HE TOJIBKO CO CBOOOJHOM
MOBEPXHOCTH JKUAKOCTH, HO U BO BCeM 00BbeMe, BHYTPh 00pa3yrOIIUXCs My3bIpbKOB mapa. [1y3bIipbku
napa yBeJIMUYMBAIOTCA B pa3Mepax M BCIUIBIBAIOT Ha MOBEPXHOCTH U JIONAIOTCS, CO3/1aBasi XapaKTEPHYIO
KapTUHY KulieHus. Temneparypa KUIIEHUS COOTBETCTBYET PaBEHCTBY JABJICHUS HAaCBILIEHHOIO Iapa
’KHUJIKOCTU BHEIIHEMY J1aBJICHUIO.

KoJsim4ecTBO Ten10ThI — 3TO SHEPTHs, OJydyeHHas (WIK OTJaHHAs1) CUCTEMOM Ipu menoobmene. 1o
AHAJIOTUH C BBIPAKECHHEM IS 3JIeMeHTapHoi paboTsl A = pdV MOKHO 3amucaTh JUIs JIEMEHTapHOTO
konmuuectBa TemwioTel: 0Q = TdS. Temmepamypa 3nmech urpaer poib TEPMHUYECKOW «CHIIBD), a
9HMPONUs — TEPMUUYECKOMN «KOOPAMHATHIY.

Kaxnomy e3aumoodeiicmeuro oTBe4aeT HEKOTOpask (pU3MUecKas BeIUYMHA, XapaKTepU3YIOIasi CUCTEMY
W Ha3plBaeMas KOOPAMHATOM COCTOSIHHS. [l TepMOMEXaHWYEeCKOW CHCTeMBI 3TO 00beM V U
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aumponus S. YHCIO KOOpPIMHAT COCTOSHUS OIpENeNsseT YHUCIo cTeneHed coOoasl. Tak,
TEpMOMEXaHUYECKas CUCTEMA UMEET JBE CTEIIEHU CBOOO/IBI.

KoapdunumeHT mNOBEPXHOCTHOIO HATSKEHHSI O OINPEACNAETCS KaK OTHOIIEHUE  CHJIbI
MOBEPXHOCTHOTO HATSKEHHUsI, ACHCTBYIONIEH HA KOHTYp, OrpaHUYUBAIOIINI CBOOOAHYIO TTOBEPXHOCTh
KUJKOCTH, K JJIMHE 3TOT0 KOHTYpA.

Kpucrann — tBepjoe Teno, 4acTULbI KOTOPOTO PACIIONIOKEHBI YHOPAA0UYEHHO. [ TaBHBIM OTIMYHEM
KPUCTANIOB OT aMOP(HBIX TBEPIBIX TN SBISCTCS aHU30TPOINUS (U3UUYECKUX CBOHCTB (3aBUCUMOCTh
CBOICTB OT HanpaBieHus ). Cm. Takxe Kpucmaniuueckas peuemxa.

Kpucrannuyeckasi pemerka - H300paKE€HUE TIIOJOKEHHS LEHTPOB AaTOMOB WM MOJIEKYT B
KpUCTaie. JJleMeHTapHasi sveiika — HaWMEHbIIAs YacTh PEIIETKH, OTOOpa)karomias CTPYKTYpy
kpucmanna. [1oBTOpeHUE 3JIeMEHTApHON AYEHKU MyTeM MapauieIbHOro MepeHoca MOXKHO MOMYyYUTh
pEILIETKY B LIEJIOM.

Kpurunyeckoii Ha3piBaeTcsl TeMmIepaTypa, BbIlle KOTOPOl Ta3 HENb3sl NPEBPaTUTh B KUAKOCTh
yBeNIMUYEeHUEM JaBieHusa. KpuTuueckas Temreparypa y pa3HBIX BEIIECTB MOXET OBbITh JIOBOJBHO
BBICOKOW M oyeHb Hu3KoW. Hampumep, y BoasiHoro mapa oHa paBHa 647 K, a y MOJEKyJISIpHOIro
Bogopoaa 33 K, a y renus 5,2 K. Cum. Takxe Ilap.

MakpococTosiHue — COCTOSHHE TEpPMOJUHAMHYECKOM  cucmemsl, 3agaBaeMoe  HabopoMm
MaKpOCKOIIMYECKUX  IapaMeTpoB (JaBieHHE, 00beM, TemmepaTypa U Mp.), XapaKTEpU3YIOLIUX
cucteMy B I1enoM. OJHO MakKpOCOCTOSHUE MOXKET OBbITh pealn30BaHO OONBIINM (JIaXKke OYeHb
00JbIINM) YUCTIOM Mukpococmoanuti. CM. Taxxke TepmoouHamuyecKkas 6eposimmocnip.
MukpococTosiHue — COCTOSHHE TEPMOJAMHAMUYECKOM CHUCTEMBI, 3aJjaBacMoe HaOOpOM BEJIMYMH,
XapaKTEPU3YIOMIMNX KaXKAYI0 MUKPOUACTULy (KOOpAUHATA, UMIIYJIbC, SHEPTUS U T. 11.).

MKT - Teopusi TemJIOBBIX SIBIICHUI, OCHOBaHHAas Ha MPEACTABICHUU O MENbYaMIINX YacTHIAX
BelecTBa — atomax M moisekynax. CoBpemenHoe Ha3zBanune MKT — cratuctuueckas ¢usmka. Cwm.
Takke OCHOBHblEe NONI0ANCEHUS MOJIEK)ISPHO-KUHEMUYeCcKoU meopuu.

HacblmeHHbIM Ha3bIBaeTCs Nap, HAXOIALINICS B OUHAMUYECKOM PABHOBECUU C KUAKOCTHIO.
HauBeposiTHelilieli Ha3bIBaeTCsi CKOPOCTb Ve, COOTBETCTBYIOLIAs MaKCUMyMy (QYHKLUHU
pactipenenenust Makcgenna. CMm. Takxke Pacnpeodenenue Makceenna.

HauBeposiTHeliliasi CKOPOCTh MNPONMOPHMOHAJIBHA KOPHIO KBaJpaTHOMY M3 aOCONIOTHOU
TEMIEPATYPHI.

HepaBencTtBo Kuiay3umyca ecTb MareMaTHuecKas 3allUCh 6MOpO20 HAYANA MEPMOOUHAMUKU IS
HEOOpaTUMBIX IPOILIECCOB B HEM3OJMPOBAHHOM CHCTEME: €ClId CUCTEMa COBEPIIAET YUKI (Kpy2oeou
npoyecc), TO HW3MEHEHHE €€ OHmponuu PABHO HYI0. AnreOpandeckas cymMMma IPUBEIEHHBIX
KOMUu4ecms menjaiomvl, COOOLUIEHHBIX MPU 3TOM CUCTEME, PABHO HYIIO B 00Opamumom npoyecce W
MeHbIlIe Hyls B HeoOpatuMoMm mporecce. [IpuBeneHHOE KOJIMUYECTBO TEIUIOTHI — 3TO KOJHMUYECTBO
TEIUIOTHI, MOJIyUEHHOE CHCTEMOM OT HarpeBaTess (WM OTAAHHOE XOJIOAMJIBHUKY), OTHECEHHOE K
COOTBETCTBYIOILIEN TEMIIEPATYPE.

HopmanbHbIMM Ha3bIBaIOTCS YCJI0BMSA, KOTJa cCUCTeMa (HalpUMep, ra3) HaXOUTCs IpU JaBICHUU P
=1,013-10° ITa (760 mm pr. cT.) u Temnepatype T = 273 K (0°C).

OOpaTuMbIM Ha3bIBAETCS MPOIIECC, KOTOPBIM MOMXHO MPOBECTHU B MPSIMOM U OOpaTHOM HallpaBJIEHUU
yepe3 OJHM U Te€ XKe IPOMEKYTOUHbIE COCTOSHUS 06€3 U3MEHEHHsI B OKpYy»Katolux Tenax. OOpaTuMbIMu
ABIISIIOTCS PABHOBECHBLE NPOYECCHL.

OnbITHBIE Ta30BbIe 3AKOHbI — ITO 3akoHbl bouna-Mapuomma, I eii-Jlroccaxa v Lllapas.

OcHoBHbIe noJo:keHuss MKT:

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

- YacTULbI ATH HAXOIATCS B COCTOSIHUM HEMPEPBIBHOIO XaOTHUECKOIO JIBUYKEHUS, HA3bIBA€MOTO
TETIOBBIM;

- MEX/1y YaCTULIaMU UMEIOTCS CUJIbI IPUTSDKEHUS U OTTAIKUBAHUS;

- IBIKEHHUE Ka)KJIOM YaCTHUIIbI IOJUUHSETCS 3aKOHAM KJIACCUUECKON MEXaHUKH.

ITap — »T0 ra3 mpu TemnepaType HUXKe KpuTuueckoil. [lap MoKHO MPeBPATUTH B KUAKOCTH MIPOCTHIM
cxatueM. Beskuil map — 370 ra3, Ho He BeAKuil ras ectb nap. CM. Taxxe Kpumuueckas memnepamypa.
Koopounamer wm nomenyuanst Ha3bpIBalOTCS MapamMeTpaMu cocTosiHusa. Hanmpumep, s
TEPMOMEXaHHYECKOH CHCTEMBI TTapaMeTpamMu cocTosiHus OyayT: oobeM (V), smmponus (S), naBneHue
(-p) u memnepamypa (T).
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I[MapuuaabHBIM JaBJE€HHEM ra3a Ha3bIBAaeTCs JaBJICHHWE, KOTOpoe ObUIO OBbI, ecnu OBl ATOT ra3s
3aHUMAaJl 00bEM, 3aHUMAEMbIH CMeChio Ta30B. CM. Takxke 3axon [Jarbmona.

IlepBoe Ha4yan0 TEPMOAMHAMHMKH — 3aKOH COXPAaHECHMs DHEPIMM, 3alMCAHHBIA B YpPE3BBIYANHO
oOmieil ¢opme, BKIIOYAIOMIMKA HW3MEHEHHWE OHHEPruu 3a CcueT menioodmena. B craHmapTHBIX
obosnaueHmsix: AQ = AU + A — KOJIMYECTBO TEIUIOTHI, coobmaemoe cucteme (AQ), umer Ha
MOBBINICHHE BHyTpeHHeH sHeprun cuctembl (AU) u Ha coBeprieHue padoThl (A). 3aKOH COXpaHCHHS
MEXaHUYECKON YHEPIUU — YACTHBIN CIIy4ail IepBOro Hayajaa TEPMOJUHAMUKH.

IMonuTponnyeckuM Ha3bIBaeTcsi MpPoIece, OMUChIBacMblid ypaBHeHuem pPV" = const, roe n —
HEKOTOpOe JCHCTBUTENbHOE 4YHCIO (TOKasaTenb MONUTponsl). HMzomepmuueckuti (N = 1),
uzobapuueckuti (N = 0) , uzoxopuueckuti (N = ©) u aduabamuueckuti (N =7y, y = Cp/Cv) MpoLECcChH —
YaCcTHBIE CITy4yau NOJUTPONNYECKOro mpolecca.

Jns 1r06oro g3aumooeticmeuss CyHmIECTBYET BEIMYMHA, Ha3blBaeMasi NMOTEHIHAJIOM. Y CIOBHEM
BO3HUKHOBEHHUS B3aUMOJCHCTBUS SBJISETCS Pa3HOCTh IOTEHUUANOB cucmemvl u cpeovl. s
MEXaHUYECKOTO B3aWMOJICHCTBHSA TOTCHLIMAIOM SIBJISIETCS JaBJICHUE, IS TEINIOOOMEHa —
Temneparypa. JlaBieHnue, paccMaTpuBaeMoe Kak TEPMOJAMHAMUYECKUN MOTEHIIUAN, OepeTcs cO 3HaKOM
MUHYC.

[IpuHUUN paBHOMEPHOro pacimpeaejeHUs] SHEPrUH IO CHEneHAM C680000bl CHOPMYITUPOBAH
MakcBenioM: eci CHCTeMa HaXOIUTCS B COCTOSHHUM PAaBHOBECHS NPH TemIieparype 1, TO dHEpTus
pacrpezensercss Mo cTeneHsM cBOOOAbI PaBHOMEPHO M Ha KAy CTENEHb CBOOOIbI MPUXOAUTCS
sueprus (1/2)KT, rae kK = 1,38-1022 JIx /K — nocrosunas bonbmana.

Paboroii Ha3piBaeTCs MakpoPHU3MYECKH CIIOCOO W3MEHEHHS GHYMpEeHHell dHepeuu CUcmembl,
COITPOBOKIAFOIIMICS MaKpOCKOMUYECKUM BxkeHneM. Cp.: Tennoobdmen. DHEpTus, KOTOPYIO CUCTEMA
nosydaet (MM OTAAeT) IPHU 3TOM MPOIIecce, Ha3bIBACTCS TakK jke padboToit (A).

PaBHoBecHble pacnpeneneHusi — GOpMyJbl, TOKAa3bIBAIOIINE, KaK PACIPEACISIIOTCS MOJICKYIIBI 110
sHeprusM u ckopoctiMm. Cm. Pacnpedenenue bonvymana v Pacnpedenenue Makceenna.
PaBHOBeCHBIM Ha3bIBaeTCs MPOLECC, MPOTEKAIONN OSCKOHEYHO MEJICHHO W TPECTaBISIOMINI
co00il MOoCNIea0BaTeIbHOCTh PABHOBECHBIX COCTOSHUN. PaBHOBECHBIM Mpolecc MpOTEeKaeT Mpu
HAJIMYUKA OCCKOHEYHO MaJjOW PAa3HOCTH HOMEHYUALo8 cucmemvl U cpeobl. PaBHOBECHBIE MPOLECCHI
U3ydaeT paslel mepMOOuHamuxu — mepmocmamuxa. PeanbHBIH TMpoliecc MOXKHO CYHTATh
PaBHOBECHBIM, €CJIH OH MTPOTEKAET JOCTATOYHO MEJICHHO.

Pacnpenenenue bosbumana — pasnosecnoe pacnpedenerue MONEKYN B MOTEHIIMAIBHOM Tonie: N =
noexp(-AE/KT), rae No — KOHIEHTpAIMs MOJEKYN TaM, TIi¢ TMOTCHIMaJIbHAs DHEPrHs MPUHUMACTCS
paBHOM HYJIIO; N — KOHIICHTPAIUS TaM, IJie MOoTeHInalbHast sHeprus paBHa AE; T — remneparypa; K =
1,38-102% /K — mocrostHHas BonbiMaHa. [MIpu T — o N = No , T. € KOHICHTPAIUU
PBIPABHUBAIOTCS C TIOBBIIIIEHUEM TEMIIEPATYPHI.

Pacnpenesienne MakcBesu1a — pasrHosechoe pacnpedeiienue Moaekya mo ckopoctsam: f(u) = (An/nAu)
= (4N\m)u?e™? , rae AN — YmCII0 MOJEKYII, CKOPOCTH KOTOPBIX JI€XKaT B HHTepBaie oT U 10 (U + Au); n
— o01iee YuciIo MOJIEKYIT; U = V/V; — OTHOCHTEIIbHASI CKOPOCTD, T. €. OTHOIIEHHE CKOPOCTH MOJICKYJIBI V
K HauWBepOSITHEHIIeH CKOpPOcTH Vi OTHOIeHHe AN/N MOXHO HWHTEPIPETUPOBATH KaK arpUOPHYIO
BEPOSITHOCTh TOTO, YTO y HAYTaJ B3ATOW MOJIEKYJBI CKOPOCTh OKaXETCsS B MHTEpBaje oT U 1o (U +
Au).

CB000HBIIi Mpoder ecTh pacCTOSTHUE, KOTOPOE MPOXOJUT MOJIEKYJIa MEXKAY ABYMS coyaapeHusiMu. B
MOJeKYIAPHO-KUHemuyecKol meopuu BBOAUTCS MOHATHE CPEHETO CBOOOIHOTO Mpoldera.
TepMoanHamMuueckasi cHCTeMa — 3TO 4YacTh BceneHHOH, BbIeneHHas i uccienoBanus. Cpenoi
MOJKET OBITH M Ta3 B COCY/€ M CKOIUIEHHE ramakTuk. Cpena — Bce ocTainbHOE (TO, UTO HE BOILIO B
CHUCTEMY).

CreneHu cBOGO/BI — HE3aBUCHUMBIE KOOPIWHATHI, OMPEACISIONIME MOJNOKEeHUEe Tena (MOJEKYIbI) B
IPOCTPAHCTBE.

Temneparypa — ¢u3udeckas BeIMYMHA, XapaKTEPHU3YIOIIas COCTOSHHE TEPMOJUHAMUYECKOTO
PaBHOBECHSI MAKPOCKOITUYECKOH cucmemvl. C TOUKH 3pEHUS mepMOOUHAMUKU TEMIIEPATypa eCTh Mepa
OTKJIOHEHHS JAHHOTO TeJla OT COCTOSIHUSI TEPMOJIMHAMUYECKOTO PaBHOBECHS ¢ Ipyrum Tenom. Obiee
OTIpeNieNieHne: TeMIepaTypa e€CTh POU3BOIHAS OT 6HYMpeHHell IHepeul CUCTEMBI TI0 sHmponuu. Jns
udeanbHo20 2aza TeMIepaTypa ecTb Mepa CpeHel KHHETUYECKONH YHEPTUU MOJIEKYJIbI.

TBoOpubI 6mopozo nauana mepmoounamuku ToMcoH u Kitay3nyc pacnpocTpaHiiii BTOPOE Havyaio Ha
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BCIO0 Beenennyto, paccMaTpuBasi ee Kak 3aMKHYTYIO cucmemy. X0l UX pacCyKIeHui Obl TakoB. Bee
BUJBl DHEPrUM MOTYyT 0€3 OrpaHHMYEHUH MEepexXoJuTh BO BHYTPEHHIOK JHEPrui0 (B JHEPTUIO
XAOTUYECKOT0 JIBWJKEHHUS 4YacTHL, KaK 4YacTo TOBOPAT, B TEIUIOTYy). TeruioTa caMOnpou3BOJIBHO
CaMOIIPOM3BOJILHO IepeaeTcs OT 0oJjiee HarpeTblXx K MeHee HarpeTsiM TesaM. OOpa3Ho roBops, Bce
BU/Jbl DHEPIMM CTEKalOT B TEIJIOBOM OKeaH. B KOHIIE KOHIIOB HAacTylnaeT paBHOBECHE IIpU
TeMIiepatype, Onm3koi Kk abcomoTHOMy HyJto. Hacrymaer tersoBast cMepTh Bceenennoii. Kpurtnka
JTOW TEOpPUHM OCHOBAaHA HA JBYX IOJIOKEHUAX. Bo-nepBbiX, BeceneHHy0 Hemnb3sl cUUTaTh 3aMKHYTOR
CHCTEMOM, TaK KaK IIOHATHE CUCTEMa IpelIojiaraeT Hajudue cpeovl. Bo-BTOpBIX, BO BcenenHol
CYLIECTBYIOT IIPOLIECCHI KOHLIEHTPALMM SHEPrUU, MEXaHU3Ma KOTOpPBIX Mbl HEe 3HaeM. CM. Takke
Bmopoe nauano mepmoounamuxu.

TennoBoe pacmmpeHue TBepAbIX Tea (YBEIMUYEHHE pa3MepoB IPH HAarpeBaHuu) OOBICHAETCS
aCMMMeETpHUeEd MOTEHIMAIIBHONW KPUBOM 3aBUCUMOCTU IOTCHIIMAIbHOW SHEPTUH OT PACCTOSHUS MEKIY
aTOMaMH.

TenyioBbIMH MAIIMHAMM Ha3bIBAIOTCS YCTPOMCTBA Ml NPeoOpa3OBaHUS GHYmMpeHHel dHepeuu B
MeXaHU4ecKylo paboty. Jlrobas TeruioBas MalllMHa COCTOMT M3 HarpeBarelsis, XOJOAWJIbHHKA U
pabouero Tena. K TerioBsIM MalImHaM OTHOCSTCS MAapOBbIE MAIIUHBI, TAPOBBIE M T'a30BbIe TypOUHBI,
JIBUTATEII BHYTPEHHETO CrOpaHUsl, pEaKTUBHBIC IBUTATENIU U T. 1.

TennoeMkocTbI0 Tesna (CHMCTEMBbI) HAa3bIBAaCTCS KOJAUYECBO Menjomvl, HEo0XoaumMoe s
HarpeBaHusi Tena (cucmemvl) Ha OJUH KenbBUH. Ecinm pacuer Bejercs Ha OAMH KHIJIOTPaMM,
TEIIOEMKOCTh Ha3bIBAETCS yJI€IbHON, €CJIM HA OJUH (KUJI0)MOJIb — (KUJIO )MOJISIPHOM.
TennonpoBogHOCTBHIO HA3BIBAECTCS NPOLIECC BHIPABHUBAHUS TEMIIEPATyp IIPU COIPUKOCHOBEHUU TEI
(TBepIbIX, JKMIKHUX WIM Ta3000pa3HbIX), HUMEIONIMX pPa3HyK TeMIieparypy. TemionpoBOAHOCTh
00BSICHAETCS TIEPEXOJIOM PHEPIUU OT 0ojee HarpeThlXx K MeHee HarpeTbiM 00JacTsAM MpH OTCYTCTBUU
(ecnu 3TO ra3 WM KUJIKOCTb) NEpeMELINBaHUS WK KoHgekyuu. CM. Takxe Aenenus nepenoca.
Tenuioo0MeHoM (MM Terulonepenadei) Ha3bIBa€TCs MUKPO(PU3MUECKH croco0 M3MEHEHUs
BHYMPEHHel dHepeuu CUcmeMvl, HE CBA3aHHBIH C MAaKpOCKONMYECKUM JBHKeHHeM. CM. Takxke
Konuuecmso mennomut.

TepMoamHaMuKa — HayKa O CaMbBIX pa3HOOOpa3HBIX IMpoIeccaXx W COMPOBOXKTAIOUINX HX
SHEPreTUYECKUX NpPEeBpalleHusX. TepMOAMHAMUKAa OTHOCHTCA K OOJIaCTM MAakpO(pHU3UKH, OHa
OTBJIEKAETCA OT IOAPAa3yMEBAEMOr0 MOJIEKYJISIPHOTO CTPOEHHUSl BEIECTBA W YUMTHIBACT JIMILb
MOBEJICHUE cucmembl B 1IeTIOM. Jlenutcs Ha mepmocmamuky 1 COOCTBEHHO TEPMOJUHAMUKY.
Tepmoaunamuyeckass BeposiTHOcTh W — 4ucino mukpococmosuuii, ¢ TOMOIIbIO KOTOPBIX
peann3yeTcs JaHHOE MaKPOCOCMOAHUE.

TepmoaMHaMHYeCKHM NPOLECCOM HAa3bIBAETCS H3MEHEHHE KOOPOUHAM COCMOAHUS CUCTEMBI TpU
HAJIMYUU PA3HOCTU NOMEHYUAN06 cucmemvl u cpeodvi. CM. Takxke Pagrosecnbili npoyecc.
TepmoaMHaMHYeCKHUM paBHOBeCHMEM HA3bIBAETCSl COCTOSHME, IPU KOTOPOM MaKpOCKOMHYECKHE
napamempuvl COCMOsIHUA BCIOAY TIOCTOSIHHBI M HE U3MEHSIOTCS C TCYEHUEM BPEMEHH.

Tperbe Ha4Ya/l0 TEPMOAMHAMUKHU YTBEPXKAAET, UYTO IHMPONUs CUCTEMBI IPU aOCOIIOTHOM HYyJe
TeMIeparypsl paBHa HyJto (Teopema Hepaera, 1906).

Jedopmanus Ha3pIBaeTCsi YIPYroi, eciiy Npu CHATUU JedOpMUPYIOLIEH CHIIBI pa3Mepsl U (popma
Tena BoccTaHaBiuBaroTcst. Cm. takke 3akon Iyka.

TpoiiHoii Toukoii Ha3biBaeTCs Touka Ha jauarpamMme (P, T), B KOTOpOW MepeceKaroTcs KpHUBBIE
¢azoBoro paBHoBecHs. Eciu BemecTBo HaXOAUTCS MPU IABICHUU U TEMIIEpaType, COOTBETCTBYIOIIUX
TPONMHOM TOUYKe, TO Bce TpU (a3bl (TBepnas, KUIKasg U Ta3000pa3Has) HaXOIATCA B OUHAMUYECKOM
pasnogecuu. Hanipumep, 11t BOIsL: Prp = 610 Ia, T, = 273,16 K.

YpaBuenue Ban-nep-Baanbca 510 ypasnenue cocmosinusa pearbHOr0 raza, B KOTOPOM YYUTHIBAETCA
COOCTBEHHBIIT 06BEM MOJIEKYJT M CHITBI IPUTsKEHNs Mexxy HumH: [P + (a/V,2)](Vu-b) =RT, rnean b
— MOMPaBKU Ha CHJIbI MPUTSKEHUS M Ha COOCTBEHHBIH 00beM Moiekyn. Cm. Taxxke Ypagnenue
Knanetipona-Menoeneesa.

Ypasuenue Kinaneiipona-Knay3unyca onuceiBaet ha3oBsie nepexo/isl 1-ro pona:

(dp/dT) = MT(V2— V1). 3necy V1 u V2 — yaenbHble 00beMbl HU3KO- M BRICOKOTEMIIEpATYpHO# (ha3bl,
COOTBETCTBEHHO; A — yZelibHas TEIJIoTa rnepexoja. B neBoil yactu ypaBHEHHs] CTOUT MPOU3BOAHAS OT
JIaBJICHUS 110 TEMIIEpATYpE.

Ypasuenue Kianeiipona-MeHjesieeBa — ypaBHEHHE COCTOSIHUS udeanvroeo eaza. PV = (M/wRT,
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rae p — maenenue, V — o0bem, T — TemmepaTrypa, M — macca, L — Macca OJHOTO KujoMmous, R =
8,31-10% JIxx/xmoub- K — yHHBepcaabHas ra30Bast TOCTOSHHAS.

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

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

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

Ypasuenue MKT nusi sHeprum umeer Buma: Eop = (i/2)KT. 3mecs E¢p — cpennsis KHHETHUYECKas
SHEprHs OJHON MOJEKyisl, T — TeMIepaTypa, i — 4icio cremneneii ceoboms, K = 1,38:102% Jw/K —
nocrosinHas bosbimana.

YpaBHeHUeM COCTOSIHMSI Ha3biBaeTcsl YpPaBHEHHe, CBS3bIBAIOLIEE napamempwsl cocmoanus. Jus
uOeanbHo20 2a3a ypaBHEHUEM COCTOSIHMS ABIIAETCS ypasHenue Knanetipona-Menoeneesa.

YpaBuenus IlyaccoHa CBS3bIBAIOT MOMAPHO JAaBIIEHUE, 00BEM U TEMIIEpaTypy MpU aduadamuyeckom
npoyecce: TV'! = const, pV* = const, T"/p*! = const. 3neck Y = Cp/Cy — OTHOIIEHHE Ta30BBIX
TEIJIOEMKOCTEH.

®a30BbIM NEPeX0/I0M MEPBOro poja Ha3bIBACTCS IPEBpALEHUE, CONPOBOKIAIOIIEECS BbIJCICHUEM
WIM TOTJIOUICHUEM JHEpPruM (CKPBITOM TEIUIOTHI Mepexoia) U M3MEHEHHeM YJIelbHoro oobema. K
TakKUM II€pPexoJlaM, B YAaCTHOCTH,  OTHOCATCS: IUIABJIEHUE W KPUCTAJUIM3ALMs, UCHApEHUE HU
KOHJeHCcallUA, CyOnuManus (McrnapeHue TBEpbIX Tel) U KOHJCHCAIIHSL.

®a30BbIM NEpPexo0M BTOPOro poja Ha3bIBAECTCS IPEBpAICHHE, IPOUCXOAsllee O0e3 MOIJIOMIEHUs
VI BBIJEJICHUS TEIUIOTHl U MU3MEHEHUS yAenbHOro oobema. [Ipumepsl $a3oBbIX Mepexoi0B BTOPOroO
pona: mepexoj (eppoMarHeTMKa B MapaMarHUTHOE COCTOSIHME TpH Temmeparype Kiopw, mepexon
MeTaJljia B CBEPXIIPOBOISIIEE COCTOSIHUE U TIP.

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

@dyHKUMell COCTOAHMSl Ha3bIBaeTCS BEJIMYMHA, OJHO3HAYHO OINpefesseMas HabopoM Koopounam
cocmosinua cucteMbl. [Ipumepbl QYHKUUNH COCTOSHUS: GHYMpeHHss 3Hepaus, 3Hmponus u np. B
NPUHIUIE JTI000H napamemp cocmosnus MOXKET pacCMaTPUBATHCS KaK (QYHKIIUS COCTOSHHUSL.
XonoauiabHble MAIIMHBI — YCTPOICTBa, OTHUMAIOIIME TEIJIOTY OT Tena ¢ Oojee HU3KOU
TEMIIEpaTypoll M Iepejadya TEIJIOThl Tey ¢ 0ojee BBICOKOW TEeMIEpaTypoil 3a CUeT COBEpPILCHHS
pabotel. [lpuHnMn melicTBUS OCHOBAaH Ha WCHAPEHUU JIETYYUX >KUIKOCTEH (ammuak, (ppeoH) mpu
MOHWXEHHOM JaBiieHud. [IIupoko NpUMEHSIOTCS B TMPOU3BOJICTBE, HAyKe W TEXHHUKE (THINIEBasd,
XUMHUYECKasi U METaIJI000pabaThIBaroIasi IPOMBIIUIEHHOCTh, CTPOUTEIbHAS TEXHUKA H TIP.).

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

KIIJ uukna KapHo 3aBUCHT TOJIBKO OT Temreparyp HarpeBaTens (T1) u xonmomuibHuka (T2):n = (T1 —
T2)/T1. Dror KO3DOHUIMEHT MaKCHUMAaIbHBIH M3 BCEX IIMKJIOB, OCYIIECTBISEMBIX C JAHHBIM
HarpeBaTesieM U XOJOJUIBHUKOM U He 3aBUCHUT OT MPUPOJIBI paboyero Tena.

HukanyeckuM MM KPYrOBbIM NPOLECCOM HA3bIBaeTCs IOCIEIOBATEIbHOCTh IPEBpALICHUM, B
pe3yibTaTe KOTOpPOM CHUCTeMa BO3BpalllaeTcs B HCXOAHOE cocTosHue. Llukibl Moryr ObITh
PaBHOBECHBIMHU U HepaBHOBECHBbIMU. Ha nquarpamme pasnosechwvle KpyroBble npoyeccsl N300paxkaeTcst
3aMKHYTHIMH KpuUBbIMH. Ha nuarpamme (p, V) mpsiMOil IUKII OCYIIECTBISIETCS 1O YacCOBOM CTpEIIKe,
00paTHBIN — MPOTHB YaCOBOW CTPEIIKH.

JDHTponMeil Ha3bIBACTCSA PYHKYUSL COCMOsAHUA CUCTeMBI, TuddepeHIan KOTOpoi paBeH OTHOLICHHIO
AIIEMEHTApPHOIO KOIUYeCmsed menionmovl, TOITYYEHHOIO CHCTEMOM B 3JIEMEHTapHOM 00pamumom
npoyecce, Kk memnepamype. llpu HepaBHOBECHOM TEINIOOOMEHE B M30JMPOBAHHOM CHCTEME SHTPOIUS
cuctembl Bo3pacraeT. CM. Taxke Bmopoe nauano mepmoouHamuxu.

ddpdexrom [xoyasa-TomMcoHa Ha3biBaeTCsl HM3MEHEHHUE TEMIEpAaTyphl peaJbHOrO0 Tra3a Ipu
aguabatudeckoM pacmmpenud. Ecnm ra3 mpu atom  oxmaxaaetcs, dG@deKT Ha3bIBaeTCs
MOJIOKUTEIHHBIM, €CJIM HAarpeBaeTcsl — OTPHUIATEIbHBIM. [IpM HOPMANBHBIX YCIOBUAX OONBITUHCTBO
ra3oB 0OHapYKUBAIOT MOJIOKUTEIbHBIN AP (EKT (MCKITIOUEHUS — BolopoA U renuit). [Ipumensercs ns
MOJIYYEHUS KUJKUX Ta30B.

K sBneHusMm mepeHoca OTHOCUTCS Tpylna SBJIE€HUN, UMEIOLIUX CXOAHBI MEXaHU3M: GHYMPEHHee
mpenue (83a3K0cms), menionpoeooHocmy, Oughhyzus.

[TepeHocuTcs 3a CHET XaOTUUECKOTO TEIJIOBOTO JIBUYKEHUS, COOTBETCTBEHHO, UMITYJIbC, KHHETUYECKAs
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SHEprud, Macca.

15. OCOBEHHOCTH PEAJIM3AIIMN JUCHUIIJIMHBI JIs1 MHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMHU 310POBbAA

B cootBeTcTBHM ¢ MeTOAMYEeCKHMMH pekoMeHaanusMu MunoOpHayku PO (ytB. 8 ampenst 2014 1. Ne
AK-44/05BH) B Kypce MpeArnoiaracTcs UCIoIb30BaTh COIMATLHO-aKTUBHBIC U pe(IICKCUBHBIE METO/IbI
00y4YeHHsI, TEXHOJIOTUU COLMOKYJIbTYPHOH peabunutanuu obyuaromuxcs ¢ OB3 ¢ nenbio okazaHus
MOMOIIH B YCTAHOBJICHUH IMOJTHOLEHHBIX MEKIMYHOCTHBIX OTHOLICHHH.

OOyueHue JUI[ C OrPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBBSI  OCYIIECTBIISIETCS C  YYETOM
WHIAUBUIYAIBHBIX MCUXO(PU3NYECKUX OCOOCHHOCTEH, a Ui MHBAIUIOB TAKXXE B COOTBETCTBUU C
WHIUBUIYIBHOU MTPOTpaMMON peaOuIuTallii HHBATU/IA.

Jis M ¢ HapyUIeHHWeM CJIyXa BO3MOXKHO MpeaoCTaBieHHE HH(OpMAIMHM BU3YalbHO (KpaTKUi
KOHCIIEKT JIeKIMH, OCHOBHAs M JOIOJHHUTEIbHAsA JUTEpaTypa), Ha JIEKLIMOHHBIX M IPAKTUYECKUX
3aHATUSIX ~ JIONYCKAeTcsi  IPUCYTCTBHE  aCCUCTEHTa, a  TaKXke, CYypAONEpPEeBOAYUKOB U
TU(IIOCYPIOTIEPEBOAUHKOB.

OHGHKa 3HAHHI CTYACHTOB Ha IMPAKTHUYCCKUX 3aHATUAX OCYHICCTBJIACTCA HAa OCHOBC IMCBbMCHHBIX
KOHCIICKTOB OTBCTOB Ha BOIIPOCHI, IMCbMCHHO BBLIIOJHCHHBIX IIPAKTUYCCKUX BaﬂaHI/Iﬁ.

Jloknaa Tak e MOXeT OBITh IpPEJOCTaBlieH B MUCHbMEHHOW (opme (B BuAe pedepara), IpU STOM
TpeOOBaHUSA K COJEPKAHUIO OCTAIOTCS TEMH JK€, a TpeOOBaHUS K KAaueCTBY H3JIOKEHMsS MaTepualia
(MOHATHOCTh, KayecTBO pEYH, B3aMMOJEWUCTBHE C ayJUTOPHUE M T. 1) 3aMEHSI0TCS Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MPEAbABIsIEMble K MUCbMEHHBIM paboTaM (KauecTBO O(OpMIICHUS
TEKCTa U CIMCKA JIMTEPATYPhl, IPAMOTHOCTh, HAJIMYHUE WIUTIOCTPALIMOHHBIX MaTEpUAJIOB U T.11.).

C y4eroM COCTOSIHUS 3/I0pOBbsl IPOCMOTP KMHOGWIbMA C IOCIEAYIOIIMM aHAIU30M MOXET OBITh
IIPOBEJEH JJOMa (HarpuMmep, Npu HEOOXOIMMOCTH JI0IOJHUTENBHON 3BYKOYCHJIMBAIOIIEH araparypbl
(HaymHMKHM)). B Takom ciydae CTYAEHT NpeAOoCTaBiseT MUCBbMEHHBIM aHan3, COOTBETCTBYIOLIMM
IpEIbABISIEMBIM TPEOOBAHUSAM.

[TpomexxyTouHast aTTecTalys AJs JIHIl C HAPYLIICHUSIMU CIIyXa MPOBOJUTCS B MUCbMEHHOU Qopme, pu
9TOM HCIIOJNB3YIOTCS OOIINE KpUTEpPUU OlleHMBaHUsA. [Ipu HEoOXoAMMOCTH, BpeMsi MOJATOTOBKM Ha
3a4eTe MOXKET OBITh YBEIHUECHO.

Jnsg naunm ¢ HapyumieHHeM 3peHHsl JIONYCKAaeTcs ayAuajJbHOE TMpeAoCTaBlIeHHE HHpOpMaluu
(HampuMep, ¢ UCMOJIb30BaHUEM IPOTPaMM-CHHTE3aTOPOB PEUM), a TAK)KE MCIIOJIb30BAaHUE Ha JIEKIMAX
3BYKO3aIMUCHIBAIOIINX YCTPOUCTB (AUKTOMOHOB M T.1.). JlomyckaeTcss MpHCYTCTBUE Ha 3aHITHUSAX
accHUCTeHTa (TIOMOIIHNKA), OKa3bIBAIOIIEr0 00YJaromUMCs HEOOXOAUMYIO TEXHUYECKYIO TTIOMOIIb.

OrneHka 3HaHMN CTY/IEHTOB HAa CEMHUHAPCKUX 3aHATUSIX OCYIIECTBISETCS B YCTHOU QopMme (Kak OTBETHI
Ha BOIPOCHI, TaK M MpakTHUeckue 3amaHus). [Ipm HeoOXomumocTH aHaimu3a (UiIbMa MOXKET OBbITH
3aMEHEH OIMCAaHUEM CUTYallud MEKITHHUYECKOIO B3aUMOJICHCTBUS (HAa OCHOBE OIbITa PECTIOHJEHTA,
XYA0KECTBEHHON JIUTEPATYpPHI U T.J.), TO3BOJISAIOIIMM OILIEHUTh CTENIEHb CPOPMHUPOBAHHOCTH HABBIKOB
BJIQ/ICHUS METOJIaMU aHaJu3a U BBIABICHUS CHEUMPUKU (YHKIIMOHUPOBAHUS W Pa3BUTHS NCHUXUKH,
NO3BOJISIOIIMMY YYUTBIBaTh BIUSHUE 3THUYECKUX (akTopoB. IIpum mpoBeaeHHH NPOMEXYTOUHOMH
aTTecTalliy JJi JIMI C HapylIeHUEM 3pEHMs] TECTUPOBAHUE MOXET OBbITh 3aMEHEHO Ha YCTHOE
cobece10BaHUE MO BOIIPOCAM.

Jlnna ¢ HapyumieHUsIMH ONOPHO-ABUIaTEJBHOI0 aNNapara He HYXAAOTCS B 0COObIX ¢opmax
IpesocTaBlIeHUs] y4yeOHBbIX MaTepuanoB. OJHAKO, ¢ y4e€TOM COCTOSIHMS 370pOBbSl 4acTh 3aHATUH
MOKET OBITh peanu3oBaHa JUCTAaHIMOHHO (mpu momou cetu «HWuTtepHer»). Tak, mnpu
HEBO3MO>KHOCTH IOCELIEHUS JIEKIIMOHHOTO 3aHATUS CTYAEHT MOJKET BOCIIOJIB30BAThCS KpPATKUM
KOHCIIEKTOM JIEKLIHH.

HpI/I HCBO3MOJXHOCTH TIIOCCUHICHUA MPAKTUYCCKOI0 3aHATUA CTYACHT MOOJDKCH MPEAOCTAaBUTH
MMMCHbMEHHBIN KOHCIIEKT OTBETOB Ha BOITPOCKHI, TIMCbMCHHO BBINTIOJTHEHHOC IMPAKTUYCCKOC 3a1aHUC.
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Jlokiiaq Tak ke MOKET OBITh MpEAOoCTaBIeH B MUChMeHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUSI K COJCPKAHUIO OCTAIOTCS TEMH JK€, a TPeOOBaHUS K KAa4eCTBY M3JIOKCHHS MaTephalia
(TOHSATHOCTh, Ka4ecTBO pEYd, B3aUMOJCUCTBHE C AayIUTOPHEH © T. 1) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIIME TPeOOBaHUS, MPEABSIBISICMbIC K MUCbMEHHBIM pabdoTaM (KadecTBO O(OpMIICHUS
TEKCTa U CIHCKA JINTEPATYPhI, TPAMOTHOCTh, HATMYHE WILTIOCTPAIIMOHHBIX MATEPUAIIOB U T.1I.).

[TpomexxyTouHast aTTecTalys AJs JUI C HApYIIEHUSIMU OMOPHO-IBUTATEILHOTO anmapaTa IpoBOAUTCS
Ha OOIIMX OCHOBaHUSAX, NPH HEOOXOJUMOCTH TPOIEAypa 3adeTa MOXKET OBITh peali30BaHa
JUCTAaHIIMOHHO (HampuMep, MpH MOMOIIU Iporpammsel Skype).

J171st 3TOr0 MO TOTOBOPEHHOCTH C MperoaBaTesieM CTYIEHT B ONpeesIeHHOE BpeMs BHIXOJUT Ha CBSI3b
JUI TIPOBENEHUs IMpOLENyphl 3adeTa. B TakoMm ciydae 3adeT craeTcs B BUAE COOECeOBaHUS II0
BoIpocaM (CM. GopMbI NMPOBEACHUS MTPOMEKYTOUHON aTTeCTAllMU JJIS JIMI C HAPYIIECHUSIMU 3PCHHUS).
Bormpoc u npaktuueckoe 3a1aHue BEIOUPAOTCS CAMUM IIPENOJAaBATEIIEM.

[Ipumeuanue: DOHABI OLICHOYHBIX CPEACTB, BKIIOYAIONIME THUIIOBBIC 3aJaHUS W METOJbI OIICHKH,
KPpUTEPUU OLICHUBAHMS, TO3BOJSIONINE OLEHUTHh pPE3yJbTaTbl OCBOCHHUS JaHHOW JIUCIMUIUIAHBI
obyuarontumucs ¢ OB3 moryTt Bxoauts B coctaB PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.
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