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

— oBiajeHHe 0a30BbIMHM 3HAHUSAMHU (PYHIAMEHTANIBHBIX pPa3AeNoB (U3UKHU, HEOOXOTUMBIMU [
OCBOCHUS (DM3MUECKHUX OCHOB B SACPHBIX PEAKTOPAX U MaTepUaIaX.

33[[3‘11/[ U3YyYCHUHA TUCHUIIIINHBI:

— WU3yYCHHE TCOPHM IO TeMaM: MEXaHHKa, JIEMEHTHI PEISTUBUCTCKOW MEXaHWKH, KOJNCOaHUS W
BOJIHBI;

— MoJekylspHas (U3MKa U OCHOBBI TEPMOJUHAMHUKHU, AJIEKTPUYECTBA U MarHeTH3Ma, ONTHUKH U
aTOMHOU (DU3UKH;

— pa3BUTHE HABBIKOB PEIICHUS 33724 M0 JaHHBIM TEMaM;

— OCBOGHHE MOCTAHOBKH U MPOBEACHUS (PU3NIESCKUX IKCIICPUMEHTOB;

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

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

— pa3BUTHE NMPAKTHUYECKUX HABBIKOB JIOTUYECKH BEPHO, ApTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHEMEHHYIO PEYb.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI (1aee
— OIl) BAKAJIABPUATA

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

Jis OCBOEHMS JMCIUILTUHBI HEOOXOAWMBI KOMIETEHIUH, C(HOpMUpOBAHHBIE B PaMKax H3YyUCHUS
CIIEAYIOMMX AUCHUIUIMH: «MaTeMaTHUecKHil aHamu3», «AHAIUTHYECKas TeoMeTpus», «JIuHelHas
anredpar.

JINCIMIUTMHBL W/WIH TIPAKTHKH, JUISI KOTOPBIX OCBOCHHE IAaHHOW JUCHUIUITMHBI HEOOXOJMMO Kak
npenmectBytomee: «O0mas ¢usuka (MEKTPUUECTBO U MarHeTusMm)», «OOmas ¢usuka (BOIHBL,
OTITHKA U aTOMHAas (hU3UKA)».

Hucnurnnuna uzydaercs Ha 1 Kypce Bo 2 ceMecTpe.

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

B pesymbrare ocBoenmsi OIl OakanaBpuata o0Oy4aromUWCS JOJKEH OBJAACTh CIACAYIOIIMMH
pe3ynbTaTaMu 00y4YeHUs MO0 JUCIUILTHHE:

Konanl HaumenoBanue Koa v HauMeHOBaHUE MHAMKATOPA
KOMIeTeHIMii KOMIIEeTeHIINH JOCTHKEHHS KOMIIETEHIIMH
YKE-1 Crioco0€eH UCIOJIb30BaTh 3-YKE-1 3HaTh: OCHOBHEIE 3aKOHBI
3HaAHHUS €CTECTBEHHOHAYYHbIX JUCIHIUINH, METObI
€CTECTBEHHOHAYYHBIX MAaTeMaTUYECKOTO aHAJIN3a U MOJICTTMPOBaHHS,
JTUCLUIUINH, TPUMEHSTh TEOPETUUECKOTO U SKCIIEPUMEHTAIIBHOTO
METOIBI MATEMATHIECKOTO HCCIICTOBAHUS




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

V-YKE-1 YMeTh: HCIIOJIB30BaTh MaTeEMaTHUECKUE
METO/Ibl B TEXHUYECKUX MPUITIOKEHUSAX,
paccYUTHIBaTh OCHOBHBIE YHCIIOBBIE
XapaKTEPUCTUKH CITyYalHBIX BEJIMYUH, PEIIATh
OCHOBHBIE 3aJ1a4l MaTeMaTHYECKON CTaTUCTHKHU;
pelaTh TUMOBBIE PACYETHBIE 3a/1a4u

B-YKE-1 BaaneTs: MeTOIaMU MaTEMaTHYECKOIO
aHaliM3a U MOJEIMPOBAHUS; METOAaMHU PEUICHUS
3a/1a4y aHAIM3a U pacueTa XapakTepUCTUK
(bU3UYECKUX CHUCTEM, OCHOBHBIMHU ITpHEMaMH
00pabOTKH IKCIIEPUMEHTATBHBIX JTaHHBIX,
MeTOAaMH pabOThI C TPUKIIATHBIMH
MIPOTrPaMMHBIMHU TTPOJIYKTAMU

OIIK-1

Cnoco0€eH HCIoab30BaTh
0a30BbIE 3HAHUA
€CTECTBCHHOHAYYHBIX
JTUCLIMIUINH B
npoheCCHOHATBHON
JESITeIbHOCTH, IPUMEHSITh
METO/bl MATEMATHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHHUS,
TEOPETUYECKOTO U
AKCIEPUMEHTATIBLHOTO
HCCIeI0BaHUs

3-OI1K-1 3HaTh: 6a30BbIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCIMIUIUH; OCHOBHBIE
MaTeMaTHYeCKHUE 3aKOHbI; OCHOBHBIE (DU3HUECKHE
SIBJICHUSI, IPOLIECCHI, 3aKOHBI ¥ TPAaHUIIbI UX
MIPUMEHHUMOCTH; CYIIIHOCTh OCHOBHBIX
XUMUYECKUX 3aKOHOB U SIBJICHHI; METOIbI
MaTeMaTUYeCKOro MOJEIUPOBAHMS,
TEOPETUUECKOI0 U IKCIEPUMEHTAIbHOIO
nccaea0BaHus

V-OIIK-1 YMeTh: BBISBIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh IPOOIIeM,
BO3HUKAIOMIUX B X0JI€ MPO(HECCHOHATEHON
JeSATEIbHOCTH, PUBJIEKATh JJI UX PELICHUs
COOTBETCTBYIOIINH (PHU3HKO-MaTeMaTHIECKUI
amnmnapar

B-OIIK-1 Bnagers: MaTeMaTHYECKUM aIllapaTomM
Ui pa3pabOTKU MOJIENei MPOLIeCCOB U SBICHUM,
pelieHust MPaKTUYECKHUX 3a/1a4
npodeccnoHaNbHOM 1eATEeNbHOCTH; HAaBBIKAMH
HCIIOJIb30BaHUSI OCHOBHBIX 00LIEPU3NYECKUX
3aKOHOB M MPUHIIUIIOB

4. BOCHUTATEJBbHBIN MOTEHIMUAJ JUCIUIIIUHBI

HanpasJienus/nean 3amauyy BOCIUTAaHUSA BocrnuraTte/bHbIIA NOTEHIMAJ
BOCIIUTAHUSA (xonx) JUCHMILIIMH
HHuTe/iekTyaabpHoe - (hopmupoBanue Hcnonb30BaHne BOCIUTATENBHOTO
BOCIIUTAHHE KYJIbTYpPbl YMCTBEHHOTO | TIOTCHIIMAJIA TUCIIUATIIINH
Tpyna (B11) I'YMaHUTAPHOI'0, ECTECTBEHHOHAY4YHOTIO,
obmenpodecCuoHaAIBHOTO U
npohecCHOHATBEHOTO MOIYJIS [T
(bopMHUPOBaHHS KYJIBTYPHI YMCTBEHHOTO
Tpy/la MOCPEICTBOM BOBJICUEHUS
CTYJICHTOB B y4eOHBbIE
HCCIIeI0BATENbCKUE 3a/JaHUSI, KyPCOBBIE
paboTHI U JIp.
IIpodeccnonanbHoe n - popmupoBanue 1. Ucnionp30BaHKe BOCIMTATENLHOTO

TPYAOBOE BOCIIUTAHHE

IyOOKOTO TTOHUMAaHUS
COLIMAJIBHOU POJIH
npodeccuu, TO3UTUBHON
Y aKTUBHOM YCTaHOBKH

IIOTCHIOMAaJIa TUCITUIIIINH
€CTeCTBEHHOHAYYHOTO U
obmenpodecCuoHaATBPHOTO MOTYJIS JIJIS:
- (hopmupoOBaHUS TO3UTUBHOTO




Ha IIEHHOCTHU U30paHHOM
CITELIMAILHOCTH,
OTBETCTBEHHOI'O
OTHOIIIEHUS K
npodeccrnoHabHOM
NESATCIILHOCTH, TPYIY
(B14)

OTHOILEHHS K Mpodeccun NHKeHepa
(KOHCTPYKTOpaA, TEXHOJIOTA), TOHUMAaHHUSI
€€ COLIMAIIBHOM 3HAYUMOCTH U POJIU B
oO11ecTBe, CTPEMIICHUS CIIEI0BATh
HOpMaM PO eCCUOHATEHOU dTUKH
MOCPEACTBOM KOHTEKCTHOTO 00Y4EHHUS,
peLIeHHs TPAKTUKO-OPHEHTUPOBAHHBIX
CUTYallMOHHBIX 3a/1a4;

- (hopMupOBaHMS YCTOMUMBOTO HHTEpECa
K IpodeccruoHaIbHON 1eATeIbHOCTH,
CHOCOOHOCTH KPUTHYECKH,
CaMOCTOSITENIbHO MBICIIUTh, TOHUMATh
3HAYMMOCTb MTPOPECCUU TTOCPEICTBOM
OCO3HAHHOT'O BBIOOpa TEMATUKHU
MIPOEKTOB, BHIITOJHEHHUS IPOSKTOB C
MoCJIeyIoEeH myOIunIHOM
IIPE3CHTALMEN Pe3yIbTaTOB, B TOM YHUCIIE
000CHOBaHHUEM UX COIUAIILHOMN U
MPAKTUYECKOW 3HAYUMOCTH;

- (hopmupoBaHUS HABBIKOB KOMaHIHOU
paboThl, B TOM YMCIIE peaan3alnuu
pa3IMYHBIX MPOEKTHBIX poJiel (uaep,
WCTIOJTHUATEIb, aHAJUTHK U TIP.)
MOCPEACTBOM BBIMIOJTHEHHSI COBMECTHBIX
MIPOEKTOB.

2. Ucnonp30BaHK€e BOCIUTATEIBHOIO
MOTEHIIMaNa JUCIUTINHBI
«OKOHOMUYECKHE U TIPABOBHIE OCHOBBI
MEAUIIMHCKON JeSITebHOCTU,
«OKOHOMUYECKHE U TIPABOBHIE OCHOBBI
npodeCCHOHATBLHOM 1eATETbHOCTHY,
«YTpaBiieHHe, OpraHu3anus u
IUTaHUPOBAHKUE IPOU3BOJICTBAY U JP.
JUTSL:

- (hopMUpPOBaHMSI HABBIKOB CUCTEMHOIO
BUJICHUS POJIA ¥ 3HAYUMOCTH
BbIOpaHHOM Mpodeccun B COIUABHO-
HSKOHOMHYECKUX OTHOIICHHSX Yepe3
KOHTEKCTHOE 00yUeHue

5. OFBbEM JUCHUIIVIMHBI B 3BAYETHBIX EJIMHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BbBIAEJIEHHBIX HA KOHTAKTHYIO PABOTY

OBYYAIOIIUXCA C HNPEINOJABATEJIEM

(II0 BHIAM 3AHSATHH) U HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCSA

Bup paGorsl

KoandecTBo 4acoB Ha BHJ
padoThI IO ceMecTpaM:

KonTrakTHan paﬁoTa oﬁyqamnmxca C mpemnoaaBaTejieM

AyIUTOpHBIE 3aHATHS (6ce20) 128
B Tom uucne:

JIeKyuu 32

npakmuyecKue 3aHAmus 64

(u3 Hux 6 popme npaxmuueckoil n002omoeKL)




1abopamopHvle 3aHAMusL 32
(u3 Hux 6 popme npaxmuueckoil n002oMmoeK)

HpOMe)ICYTO'-IHaﬂ aTTeCTanus

B Tom uucie:

9K3AMEH 36
CamocrosiTesibHast padoTa 00y4aKILIHUXCH
CamocrosiTeJibHasi padoTa 00yyawIuxcs (6cezo) 52
Bcero (uachl): 216
Bcero (3aueTHble eTUHHUIIBI): 6

6. COAEP’KAHUE JUCHUIIVINHBI, CTPYKTYPUPOBAHHOE 11(0) TEMAM
(PABJEJIAM) C VYKABAHUEM OTBEAEHHOI'O HA HHX KOJIMYECTBA
AKAJEMHUYECKHUX YACOB U BUJOB YYEBHbBIX 3AHATHUHN

6.1. Pazoenvt oucyuniunvl u mMpyooemMKOCHb RO 6UOAM YUEOHbIX 3aHAMUI (8 AKA)eMUUECKUX
yacax)

Henensi| Ne HaumenoBanue pa3jaesia /TeMbl JUCHUATIIAHBI Buabl yueOHoii padoThI
n/n

Jlek | IIp |JIao 1:;;’ C(;)

1-16 |1. |Mouekyasipuas GU3MKAa M TEPMOIUHAMHUKA 32 |64 |32 | - |52
1,2 |1.1.|OcHOBHBIE TIOHSTHS ¥ 3aKOHBI MOJIEKYJIIPHON (U3HKH 4 120 4| - | 7
3,45 |1.2.|ITepBoe Ha4aI0 TEPMOIUHAMUKH 4 |22 | 4 - 7
6-8 |1.3.|Cratucruyeckue pacupeieaeHus 4 1 - 14 - |7
9-11 |1.4.|IBnenus nepeHoca 4 - 4 - 7
12,13 |1.5.|Btopoe Hayasio TepMOoIMHAMHKA 4 |22 | 4 - 8
14 |1.6.|PeanbHble ra3nl 6 - 6 - 8
15,16 |1.7.[2Kuakoe u KpUCTAJIUTMYECKOE COCTOSHHUE BEIIECTBA 6 - 6 - 8
Hroro 3a 2 cemectp 32 | 64 | 32| - | 52

Bcero: 32 | 64| 32| - | 52

Ilpum.: Jlex — nexyuu, Ilp — npaxmuyeckue 3anamus / cemunapul, Jlab — nabopamopnvle 3anAmMuA,
Bneayo — eneayoumopnasn konmakmuasn paboma, CPO — camocmosmenvuas paboma obyyaiowuxcs,
1111 — npakxmuyeckas no02omosKa.

6.2. Codepotcanue oucyuniunbl, CMpyKmypuposannoe no pasoeiam (memam)

Jlexyuonnwiu Kypc

Henenst HaumenoBanue
Ne |paspena /Tembl Copepxanue
JAUCIHUIIJINHBI

1-16 |1. |MoaekyasipHasi pU3MKa H TEPMOTUHAMHUKA

1,2 |1.1.|0OcroBHbIe nouaTHs 1 |MOACIb HACANTBHOrO rasa. IMHaMUIeCKUI U CTATHCTHICCKHI

3aKOHBI MeTo/1bl. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM
MOJIEKYIPHO# TEOPUHU UJICATbHBIX Ta30B JIJIs TaBJIICHUS. Y pPaBHEHUE
dusHKH Knaneiipona-Menaeneea. ®u3ndeckuii CMbIC YHUBEPCATbHOMN
ra30BOIl MOCTOSTHHOM.
3,4,5 |1.2.|TlepBoe Hauao MonekynspHO-KHHETHYECKOE TOJIKOBaHUE a0COTIOTHON

TEPMOIMHAMUKH TemIeparypsbl. TemreparypHsle IIKajbl: SMIIMPHYECKas,




abCcoIOTHAs, TEPMOIMHAMHYECKAs!, MEXTyHApOAHAS,
IIpaKTUYECKasl.

6-8

1.3.

Cratucrtuueckue
pacrnpeeneHus

Yucno creneHeil cBO0Obl. 3aKOH paBHOPACIPEAEIICHNS YHEPTUU
0 CTENEHsAM CBOOObI MOJIeKyl1. CpenHss KuHeTHYeCcKast
HHEPrHs NOCTYNATEIbHOIO JBUKEHHS MOJIEKYJI.

9-11

14.

SIBiieHus nepexnoca

PaBHOBecHOE N HEPABHOBECHOC COCTOSAHUA I'a3a. PaBHOBecHEBIE N
HCPAaBHOBCCHELIC

12,13

1.5.

Bropoe Hauano
TepMOJIUHAMUKA

npoiieccbl. BHyTpeHHss1 sHeprust uaeanbHoro rasza. Pabora raza
npu pacmmpenuu. ['padudeckoe npencraBieHue pabOTHI.
KonungectBo TemtoTsl. [lepBoe Havamo TepMOAUHAMUKH.
TermoeMKoCTh. Y 1eiapHast 1 MOJISIPHAS TEIUIOEMKOCTH.
TennoeMKOCTh MpH MOCTOSTHHOM JIABJICHHH M IIOCTOSTHHOM
obbeme. Kitaccuueckast MOJIEKy IS pHO-KUHETUYECKAS TEOPHS
TEIJIOEMKOCTH UJCAIBHBIX Ta30B M €€ OIPAaHUYCHHOCTD.

14

1.6.

PeanbHrble ra3sl

Anuabatuyeckuii nporiecc. [lomuTponuueckuii mporecc.
[TokazaTenb MOTUTPOIIBI AJIs1 K30XOPUUECKOTO,
M30TEPMUYECKOT0, U300apUyecKoro npoieccon. Pabora,
coBeplIaeMasi ra3oM IpU Pa3IMYHBIX IPOIECCAX.

15,16

1.7.

Kunkoe u
KpUCTAJUIMYECKOE
COCTOSTHHE BEIIECTBA

Canyyaiinble coObiTus. BepostHocTh. Clio)keHHE U YMHOXKEHHE
BEPOSITHOCTEM.

HpakmuquKue/ceMuHapCKue 3AHAMUA

Henenst HaumenoBanue
Ne |pa3nena /Tembl Conepxanue
JUCIHIINHBI
1-16 [1. |MoaekyasipHasi pu3NKa 4 TEPMOTUHAMHUKA
1-5 11.1.|OcroBHBIE MoHsSTHS 1 | MOAEIb HIEANBHOrO ra3a. JJuHaMUYeCKUNA U CTATUCTUYCCKUI
32KOHEL MeToabl. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KUHETUYECKOMN
MOJIEKYJISPHOI TEOPUH UJICATFHBIX TA30B ISl 1aBJICHUs. Y paBHEHHE
rsuku Knanelipona-Menzeneesa.
6-10 |1.2.|ITepBoe Hauaio Uucno creneHeil cBo00 bl 3aKOH paBHOPACTIPEIEICHUS SHEPTUU
TePMOAHHAMHKH 0 CTENEHSIM CBOOO1bI MoJIeKy . CpeaHsisi KHHETHIeCKast
SHEPTHs NOCTYNATENbHOTO IBHXKEHUS] MOJIEKYJI.
11-15 |1.5.|Bropoe Hauano PaBHOBECHOE 1 HEpAaBHOBECHOE COCTOSIHUS Ta3a. PaBHOBECHBIE U
TepMOHHAMUKA HEpPaBHOBECHBIE NIPOLIECCH. BHYTpeHHSs SHEPrUs U1€aTbHOTO
ra3a. PaGota rasa npu pacmmpenun. ['paduaeckoe
npencrasienue padbotsl. KonnuectBo Ternotsl. [lepBoe Hauato
TEPMOJIUHAMUKHU. TenI0eMKOCTh. Y IeJbHas U MOJISIpHAS
TEMJI0EMKOCTH. TemnioeMKOoCTh pU NOCTOSSHHOM JIaBJI€HUU U
MOCTOSTHHOM 00Beme. Kimaccuueckast MOJIEKyISIpHO-
KMHETUYECKasi TEOPHUsl TETNIOEMKOCTH UJICAIbHBIX Ta30B U €€
OTPAaHUYCHHOCTb.
Jlabopamopuvie 3auamus
Henenn No HanmenoBanmue pa3sjaesa /TeMbl Conepranne
JUCIUILINHBI
1-16 |1. |MoaekyasipHasi pu3nKa U TEPMOAMHAMHUKA
1,2 |1.1.|OcHOBHBIE TTOHITHS U 3aKOHBI OCHOBHEBIE TIOHATHS U 3aKOHBI
MOJICKYJISIpPHON PU3UKH MOJICKYJISIpPHOUN QU3UKH
3,4,5 |1.2.|TlepBoe Hayasi0 TEPMOIMHAMUKH IlepBoe HavasI0 TEPMOJUHAMUKHI




6-8 |1.3.|CraTtuctuueckuie pacrpeaeieHus CraTucTHYeCKHUE pacrpeeICHIS
9-11 |1.4.|SBnenus nepeHoca SBnenus nepeHoca
12,13 [1.5.|Bropoe Hayayio TepMOIMHAMHUKHN Bropoe Hauano TepMoaHAMUKH
14 |1.6.|PeanbHbie ra3sl PeasibHbIe rasel
15,16 (1.7.|’)Kuakoe u KpUCTAIIMYECKOE COCTOSHUE Kunkoe v KpUCTAIIIMYECKOE COCTOSTHUE
BelIeCTBa BElIeCTBA
7. NIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJIA

CAMOCTOSTEJBHOMN PABOTHI OB YYAIOIIUXCS IO JUCIUILINHE

1. JlaGopatopHslif MPaKTHKYM 10O Kypcy «O0rmas dhuszukay, pazaen «MosekyispHas Gusukay / moa
penakmueit Mapkuna A.I1. u Macreposa B.C. — O6uunck: MATD, 1998.

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

8. ®OHJ OHEHOYHBIX CPEACTB UIs1 IPOBETEHUSI TEKYIIEA "
IMPOMEXYTOYHOU ATTECTAIIUA OBYYAIOIIUXCA 11O JUCHUIIJIMHE

8.1. Ceéa3b mesncdy hopmupyemvimu KomnemeHyuaMu u hopmamu KOHmMPOJsa UX 0C60EHU

Ne | KoHTposmpyembie NHaukaTop A0CTHKEHHS HaumeHoBaHUE OLEHOYHOTO
n/n pa3aeJibl (TeMbl) KOMIIETeHIUH CpeACcTBa TeKylIel u
AUCHUTLIMHBI MPOMEKYTOUYHOM aTTeCTAMHI
Tekymas arrecTanusi, 2 ceMecTp
1. Pazgen 1 3-OIIK-1, YV-OIIK-1, B-OIIK-1 | KomiokBuym
3-YKE-1, V-VYKE-1, B-YKE-1 KontponbHas pabora
IIpoMe:kyTOoUHasi aTTeCcTAIUs, 2 CEMECTP
OK3aMeH 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 | Dx3aMeHalMOHHBINA OHMIIET

3-YKE-1, V-VYKE-1, B-YKE-1

8.2. Tunoevie KOHmpoBLHBIE 300AHUA UNU UHbIE MAMEPUATIbL, HEODX00UMbLE 0151 OUEHKU 3HAHUIL,
YMEHUIL U HABLIKO8, XAPAKMEPUYIOULUX IMANBL POPMUPOEAHUA KOMNEMEHYUTL

@OHJT OLEHOYHBIX CPEJCTB IO JAUCLUUIIMHE O0O0ECIEeYMBAEeT IMPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yibTaToB 00yueHHs! (KOMIETEHIMA M UX HMHAMKATOPOB) MOCPEACTBOM MEPONPUATUH TeKylled u
IIPOMEKYTOYHOM aTTECTalH 110 TUCHHIIINHE.

OI_IGHO‘IHBIG cpeacTBa NMMpUBCACHLI B HpI/IJ'IO)KeHI/II/I «®DOoH OIIEHOYHBIX CpeaACTB».

8.3. Memoouueckue mamepuansl, onpeoensroujue npoyedypvl OUEHUBAHUA 3HAHUN, YMEHUIl,

Haevblk086 u (uniu) onvlma OeAmenbHOCMU, XAPAKMePUIyuwiux mansl QGopmuposanus
KomnemeHuui
HUroroBast arrecrauusi 1O AUCHUIUIMHE SIBISETCS HUHTErPAJbHBIM  TIOKA3aTelleM KauecTBa

TCOPCTUUCCKHUX U MPAKTUICCKUX 3HAHWH 1 HAaBBIKOB O6yanOIHHXCH 10 JUCHUIIIIMHE W CKJIAAbIBACTCs
N3 OLICHOK, IMMOJTYYCHHBIX B XO/€ TCKYH_ICﬁ n HpOMC)KyTO‘-IHOI\/'I aTTeCTallu.

Tekymast arrectanus B CEMECTpPe MPOBOIMTCS C MBI O0ECHCUCHUs CBOSBPEMEHHOW OOpaTHOM
CBSI3H, JUUISI KOPPEKIIUU OO0YUCHUSI, aKTUBU3AIUU CAMOCTOSATEIIBHOM pab0OThl 00YYaIOLIHXCS.

HpOMe)KyTOqHaSI arTecTanusd NnpcaHasHa4YCHa JJId 00BEKTUBHOT'O IMOATBCPKIACHUA KW OLCHHUBAHUA
JAOCTUTHYTBIX PC3YJIbTATOB O6y‘ICHHH TMOCJIC 3aBCPUICHUA U3YUCHUS JUCIUITIJIINHBI.

Texymas aTTecTalnus OCyIIeCTBISETCS /IBa pa3a B CEMECTP:




e xouTpodbHas Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcss B DJIGKTPOHHYIO BEIOMOCThH HE IMO3JIHEE 8
Helenu ydeOHoro cemectpa. BkiouaeT B ce0si OICHKY MEPONPUSTHN TEKYIIEr0 KOHTPOJIS
ayIUTOPHOM UM CaMOCTOSATEIBHOM paboThl oOydwaromerocss IO paszaejam/TeMaM ydeOHOM
JUCUUILTUHEI ¢ 1 o 8 Hepeno y4eOHOro cemecTpa.

e xoHTpodbHasg Touka Ne 2 (KT Ne 2) — BeIcTaBisieTcss B JICKTPOHHYIO BEJOMOCTb HE Mo3jHee 16
Helenu ydeOHoro cemectpa. BkirouaeT B ce0si OILCHKY MEpPONPUATUN TEKYIIEro KOHTPOJIS
aAyIUTOPHOM M CaMOCTOSTEIILHON pabOThl O0OydJarIerocs 1o pa3aeiaM/TeMaM Yy4eOHOM
JTUCIUTIIMHEI ¢ 9 o 16 Henmemo yueOHOro ceMecTpa.

Pe3ynbTarhl TEKyIIed M MPOMEXYTOUYHON aTTECTAllMU TOJBOAATCS MO IIKajie OaTbHO-PEHTHHTOBOMA
CHUCTEMBI.

JTan peMTHHIOBOM cUCTEMBI / Heneasn Bann
OueHOYHOE CPeCTBO Murmya™ Makcivym

Texymas arrecranus 1-16 36 60
KontpoJsbHas Touka Ne 1 7-8 18 30
Konnoxsuym 7 18 30
KountposbHas Touka Ne 2 15-16 18 30
Koumponvnas paboma 15 18 30
IIpomexyTouHas aTTecTanMs - 24 40
DK3aMeH -

OK3amenHayuoHHbwlll Ounem - 24 40
HUTOI'O no aucouIInHe 60 100

* MUHHMMaIbHOE KOJIMYECTBO OAJIJIOB 32 OLIEHOYHOE CPEJICTBO — ITO KOJIMYECTBO 0OAJUIOB, HAOpaHHOE
o0y4aromuMcsi, TPU KOTOPOM OICHOYHOE CPEJICTBO 3aCUMTHIBACTCS, B IMPOTUBHOM CiIydae
06y‘~IElIOHIHﬁC?[ AOJDKCH JIMKBUAUPOBATH IMOABHUBIIYIOCA aKaACMUYCCKYIO 3aJ0JKCHHOCTD IO TGKYHIGI\/JI
WIA TPOMEKYTOYHOW aTTecTanud. MUHUMAaIbHOE KOJMYECTBO OAUIOB 3a TEKYINYHO aTTECTAIUIO, B
T.4. OTACJIBHOE OIICHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTTecTanuio coctabiser 60%
OT COOTBETCTBYIOIIUX MAaKCUMAJIbHBIX 0AJIJIOB.

CryneHT cuuTaeTcsl aTTECTOBAHHBIM IO pa3felly, 3a4eTy WM 3K3aMEeHy, €Clii OH HaOpayl He MeHee
60% OT MakcUMaJIbHOTO OaJlia, MPeayCMOTPEHHOTI0 paboyel mporpaMMoil.

CTyneHT MOXeT OBITh aTTECTOBAH IO JUCUUIUIMHE, €CIM OH aTTeCTOBAH MO KAXKIOMY pasieiy,
3aueTy/9K3aMeHy U ero CyMMapHbIi 0at cocTaBisieT He MeHee 60.

Onpeoenenue donycoe u wimpagos

Bonychl: moompuTenbHble 0aaIbl CTYIEHT MOXKET MOJYYUTh K CBOEMY PEHTHHTY B KOHIIE CEMECTpa 3a
NPUCYTCTBHE Ha JIEKLUUAX, IPAKTHUUECKUX U JIaOOPATOPHBIX 3aHITUSX U aKTUBHYIO U PETYISIPHYIO
paboTy Ha 3aHATHSIX.

bonyc (mpemuanbHble Oayibl) HE MOXET IMpEBBILIATh 5 0auIoB, BMECTE ¢ OaulaMy 3a TEKYIIYIO
aTTecTanuio — He 6osee 60 6ayI0B 3a ceMecTp.

8.4. Illkana ouyenku 006pazoeamenbHbIX 00CMUNCEHUTL

Htorosas aTTectanys o AUCHUIUIMHE olieHnBaeTcs 1no 100-0ayuibHOM 1IKaie U MpeACTaBIseT CyMMY
6au10B, 3apabOTaHHBIX CTYAECHTOM IIPHU BBHIMOJIHEHUH 33JJaHUN B paMKax TEKYLIEH U MPOMEKYTOUHOM
aTTecTauuu

Cymma Ouenka no Ouyenka | Tpebosanus K ypoeHIo 0ceoeHuUs yueOHOU
oannos 4-x bannvHoll WKane ECTS OuCUUnIUHbBL

OI_ICHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY,

90-100 5- «omauunoy/ «3aumeno» A
€CITH OH TIYOOKO M ITPOYHO YCBOMII




MIPOrpaMMHBII MaTepHall, HICUEPIbIBAIOLLIE,
IIOCJIEZI0BATEIBHO, YETKO U JIOTHYECKU
CTPOIHO €ro U3jaraeT, yMeeT TECHO
YBSI3BIBAaTh TCOPHIO C PAKTUKOM, HCIIOJIB3YET
B OTBETE MaTepUa MOHOTpapHUECKON
JUTEPaTyphl

85-89 B O1eHKa «XOpOIIO» BBICTABISACTCS CTYACHTY,
€CJIM OH TBEP/IO 3HAET MaTepuall, IPaMOTHO U
4 - «xopoutoy/ P pHalL, Tp

0 CYIIECTBY M3JIaraet ero, He JAOIycKast
«3a4meHo» N

75-84 C CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC

70--74

65-69 D OreHKa «y/I0BJIETBOPUTEIHHOY BBICTABISAETCS
CTYJICHTY, €CIIM OH UMEET 3HAHUS TOJBKO

OCHOBHOI'O MaTe€pHualla, HO HE YCBOUII €ro
JeTaJIeH, JOIyCKAaeT HETOYHOCTH,

E HE/I0CTATOMHO NPABHIIbHbIE (bopMyITHPOBKH,
HapyLIECHUs JJOTUYECKON
IIOCJIEIOBATENBHOCTH B U3JI0KCHUH
IIPOrpaMMHOI0 MaTepHraia

3-
«V00871eMmBOPUMENbHOY/
60-64 «3aumeHoy

OueHkKa «HeyAO0BJIETBOPUTEIBHO
BBICTaBJISICTCSL CTY/ICHTY, KOTOPBIN HE 3HAET
3HAYUTEJILHON YacTH MPOTPAMMHOTO

2- MmaTepuana, JOMyCKaeT CYIIECTBEHHbIE

0-59 «HEY0081emE8opUMeNbHOY/ F ommOku. Kak nmpaBuiio, oreHka

«He 3a4meHOo» «HEYJOBJIETBOPUTEILHO» CTABUTCS
CTYyJIeHTaM, KOTOPbI€ HE MOTYT HPOJOJIKUTh
oOyueHue 6e3 TOMOTHUTENbHBIX 3aHATUH 1O
COOTBETCTBYIOUIEH TUCLUIUIMHE

9. IEPEUEHD QCHOBHOFI MU JONOJIHUTEJIBHON YYEBHOHN JIUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUS JUCHUAILINHBI

@) OCHO6HAA yuedHaa Tumepamypa:

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

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

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

4. Hponos U.E. ®usuka makpocucreM. OcHOoBHbIE 3ak0HBI. — M.: "JlabopaTopus 3HaHuii" (paHee
"BUUHOM. Jlabopatopus 3uanuit"), 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 obme#t puszuku. Kaura 2. — M.: ACT, 2002 (200 5k3.).

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



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 Oubnumoreynas cucrema «Kymep Oyk» [Dnexktponnsiii pecype] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. DnexrpoHHas 6mOimoTeuHas cuctemMa «KoHCynbTaHT cTyneHTa» [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 ISl OBYYAIOLIMXCSI MO OCBOEHHIO
JTUCHUIINHBI

Bun yuebnbsix Opranuzanus AesITeIbHOCTU CTYIEHTa
3aHATUH
Jlekms Hanucanne KoOHCHEKTa JEKIMH: KpaTKO, CXEMaTU4YHO, I10CIEI0BATEIbHO

(buKCUpOBaTh OCHOBHBIE TMOJOXKEHHS, BBIBOJABI, (OPMYITUPOBKH, 0000IIEHUS;
IOMEYaTh BAKHBIE MBICIIH, BBIICIATH KJIIOUEBBIE CJIOBa, TepMUHBL. [IpoBepka
TEPMUHOB, MOHATUN C MOMOIIBIO SHIMKJIONEANN, CIOBapei, CIIPaBOYHUKOB C
BBINIMCHIBAHUEM TOJIKOBaHWH B TeTpans. OO003HAYUTH BOIMPOCH], TEPMHHEI,
Marepuai, KOTOpbI BbI3BIBAET TPYAHOCTHU, MOMETUTh U IMOMNBITATbCS HAWTH
OTBET B PEKOMEHAYEMOM JjuTeparype. Eciau camMocTosTenbHO HE yAaeTcs
pa3zobpaThcsi B MaTepuaine, HeoOXxoaumo chopMmynupoBaTh BONPOC U 331aTh
MPEIOIABATEN0 HA KOHCYJIbTAllMU, HA MIPAKTUYECKOM 3aHSITUH.

[IpakTuueckue [IpopaboTka paboueli mporpaMMsl, yaensis 0co00e BHUMaHUE LENsIM U 3a/1a4am,
3aHATHUSA CTPYKTYpPE M COJEPNKAHHUI JUCUUILUIMHBL. KOHCIEKTUPOBAaHHWE HCTOYHUKOB.
PaGota ¢ KOHCIIEKTOM JIEKIIUIA, TOJIFOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCaM,
MPOCMOTP PEKOMEHAYEeMOW JHTeparypbl. PemieHue pacueTHoO-rpaduuecKux
3a/IaHMi, penieHue 3a7a4 1o aropuTMy u Jp.

KonTponbsHas 3HAKOMCTBO C OCHOBHOW M JIOTIOJHUTEIBHOW JUTEPATYpOH, BKIIOUYAS
pabota CIpaBOYHbIE W3MAaHUSA, 3apyOCKHbIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEIEHUN, TPEOYOIMUXCS s 3alOMUHAHUS U
SIBJISIFOIIMXCSL OCHOBOIIOJIArakOIMMU B 9TOM TEME.

KosnokBuym PaboTa ¢ KOHCIIEKTOM JIEeKIU, TOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM.
[TonroroBka k [Ipy moAroTroBKe K HK3aMEHY HEOOXOJMMO OPUEHTHUPOBATHCS HA KOHCIEKTHI
DK3aMEHY JIEKIUH, PEKOMEHAYEMYIO JINTEPATYPY.

12. MEPEYEHb HH®OPMAIIMOHHBLIX TEXHOJIOTHH, WCHOJB3YEMBIX IIPHU
OCYHIECTBJIEHUMN OBPA3OBATEJIBHOI'O MNPOLECCA 1O JAUCIUIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINUMOCTH)

Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTUI MPH OCYIIECTBIEHUH 00pa30BaTeIbHOIO Mpoliecca 1o
TUCIUIINHE OCYIIECTBISETCS B COOTBETCTBUM C YTBepKIeHHBIM [lonoxeHnem 00 DIeKTpOHHOM
uHpOpMalMOHHO-00pa3oBarenbHoM cpene MATD HUAY MUDN.

OneKkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnonb3yercss [ peanuzanuu
00pa30oBaTeNbHBIX MPOrpaMM MPH OYHOM, JUCTAHIIMOHHOM M CMEIIEHHOM peXuMe O0O0ydeHus.
Cuctema peanusyeT CIeyIone OCHOBHBIE (PYHKITUU:

1) Coznianue ¥ ynpasieHHUE KJIaccaMy,

2) Co3aHue Kypcos,

3) Opranuzanys 3anyucu yJaimxcst Ha Kypc,

4) [IpenocraBnenue nocTymna K yueOHbIM MaTepuanam JUisl y4aiuxcs,
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5) [Ty6nukanus 3a1anuil 11 y4eHUKOB,
6) OneHka 3ajaHii yyaluxcs, IpoBeIEHUE TECTOB U OTCIIEKUBAaHUE Mporpecca 00yueHus,
7) Opranuzanus B3auMoJeHCTBUSL y4aCTHUKOB 00pa30BaTEIbHOTO MPOLecca.

Cucrema HHTErpupyercsi C JIONOJHUTEIBHBIMU CEpBUCAMM, OOECHEeUMBAIOIIMMU BO3MOXKHOCTb
UCTIOJIb30BAaHUS TaKUX (YHKUUH Kak pabouymil KajJeHIapb, BUAEO CBsI3b, MHOTONOJIB30BATEIbCKOE
pellakTUPOBaHHUE JTOKYMEHTOB, CO3/1aHue (OPM ONPOCHUKOB, UHTEPAKTUBHAS JOCKA JUIsl PUCOBAHMUS.
ABTOpH3aIMs N0JIb30BATENEH B CUCTEME OCYLIECTBIISIETCS MOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
NPUBSA3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuensv ungpopmanuonnvlx mexnonozuii

IIpu ocymecTBaeHNH 00pa30BATEILHOIO Ipoliecca I0 JUCLUIUIMHE HCIOJIB3YIOTCA CIIEAYIOLINe
MH(OPMaLMOHHBIE TEXHOJIOTHU!

— TpoBeJeHHE JEKIUN U MPAKTUYECKUX 3aHITUH C UCIOJIb30BAaHUEM CIIaiiI-pe3eHTaIMil;

— UCHOJb30BaHUE KOMIBIOTEPHOTO TECTUPOBAHMS,

— OpraHu3aiys B3auMOJCHCTBUS C O0YJAIOIIMMUCS MTOCPEICTBOM AIeKTpoHHOU 1mouThl 1 DMOC.

12.2. Ilepeuenv npozpammnozo obecneuenus

— Penaxrop npesenranuii Microsoft PowerPoint;
— bpaysepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JloxaneHas KOMIIBIOTCpHAA CCTh U riao0ajibHas CETh I/IHTepHeT.

12.3. Ilepeuenv unghopmayuoHHbIX CRPABOUHBIX CUCHIEM

JlocTymn K 3J€KTPOHHBIM OMOIMOTEYHBIM pecypcaM U 3JIeKTpoHHOU Oubnmoreuynoit cucreme (3BC)

OCYIIECTBIISICTCS TOCPEACTBOM CIICIIUANBHBIX pa3lielioB Ha odunuanbHoM caiite MATD HUAY

MUOU. ObecriedeH AOCTYI K IEKTPOHHBIM Katajoram oubmnoreku MATO HUAY MUDU, a takxke

AJIEKTPOHHBIM 00pazoBareibHbIM pecypcam (OMOC), chopMupoBaHHBIM Ha OCHOBAHUHU TPSMBIX

JIOTOBOPOB € TpaBooOIafaTeasiMi y4eOHOM U y4eOHO-METOIUYECKOW JHUTEepaTyphl, METOAMYECKHX

oCcOOHUH:

1) Nudopmannonnsie pecypcel Cetn Koncynbrant Ilmoc, www.consultant.ru (uHpopMarus
HOPMATHUBHO-TIPABOBOTO0  XapaKTepa Ha OCHOBE COBPEMCHHBIX  KOMITBIOTEPHBIX U
TEJIEeKOMMYHUKAIIMOHHBIX TEXHOJOTHH);

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

3) ObC «M3narennctBa Jlauby, https://e.lanbook.com/;

4) OnekTpoHHO-O0ubnoreunas cucrema BOOK.ru, www.book.ru;

5) ba3bl nanHbIX «OneKkTpoHHO-0MOMMoTeuHas cucreMma elibrary» (9BC elibrary);

6) basosas Bepcust O9bC [PRbooks, www.iprbooks.ru;

7) basbl qanHbIX «9nekTpoHHas 6ubanoTeka Texundeckoro BY3a» www.studentlibrary.ru;

8) DNeKTPOHHO-OUOIMOTEeUHAS cucremMa «AiOykc.py/ibooks.ruy,

http://ibooks.ru/home.php?routine=bookshelf .
9) OnexkTpoHHO-O0ubnoreunas cucrema « 9bC FOPAUTy, http://urait.ru/.

13. OIIMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM IS
OCYHECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO JTUCHUIIJIMHE

1. AynuTOpHBIN (OHJ UHCTUTYTA.
2. VYuebnas naboparopus "MonekynspHas ¢pusnka'.
3. bubnuoreunsiit poH MHCTUTYTA.

14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIbBI
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14.1. Ilepeuenv o00pazoeamenbHLIX MEXHONO2UI, UCROILIYEMBIX HPU  OCYULECEIEHUU
o0pazoseamenbHo20 npoyecca no OUCYUnIUHe

Ha nexiusx 1 ceMrHapax MOCTOSTHHO MCTIONB3YIOTCS CICAYIOIINE HHTEPAKTHBHBIC METO Il O0yUeHUSI:
TUCIYT, TPYIIIOBas AUCKYyCCHs, 1e0aThl, MO3TOBOM IITYpM, IPOOIEeMHAsl U MHTEPAKTUBHAS JICKIIUU.

14.2. @opmul opzanuzauuu camocmoamenvHol padoomesl 0dyuaruuxca (memol, 6bIHOCUMbBLE 015
CAMOCMOAMENbHO20 U3YYEHUA; GONPOCHL OA CAMOKOHMPONA; MUNOGvle 3A0aHus 0/
camonpogepKu)

1. CasemreB W.B. Kypc oOmeit ¢usukn. Tom 1. Mexanuka. MonekynsapHas ¢(u3uka
tepmoanHamuka. — M.:, I3garensctBo «Jlanby, 2006. C. 246-261 (I'uapoauHamMuka).

2. CasenveB W.B. Kypc oOmeit ¢usukun. Tom 1. Mexanumka. MonekynspHas ¢u3uka
tepmoanHamuka. — M.:, U3narensctBo «Jlanb», 2006. C. 324-332. (Onpenenenue [lepppenom umucia
ABorazpo).

3. CaBempeB W.B. Kypc oOmeit ¢usukun. Tom 1. Mexanuka. MonekynspHas Qu3uka Hu
tepMmoauHamuka. — M.:, U3natenbctBo «Jlanby, 2006. C. 324-332. (CtaTucTHYECKHIA BEC).

4. CasenbeB U.B. Kypc oOmeii ¢usuku. Tom 1. Mexanuka. MonekymnsapHas ¢usuka u
TepMoauHamuka. — M.:, WM3marensctBo <«Jlanwy, 2006. (TepmoaumHamMuuecKue MOTCHIIHAIBL.
Buyrpennss sneprusi. CBoO00Has S3HEPTUs. DHTANBIINS).

14.3. Kpamkuit mepmunonozuueckuit ciosapo

AnnadaTnyecKMM Ha3bIBaeTCsl INpoLecC, NPOUCXOASAIIMNA B YCIOBUSA Temlou3oisiuuu  (0e3
TEII000MEHA CO Cpeooit).
Bapomerpuueckas dopmysia Jlamiaca gaer 3aBHCHMOCTb JIaBJCHHS OT BBICOTHL: P = Po exp (-
ugh/RT), rme pu — MmonsipHast Macca rasa, h — BeicoTa, T — Temmeparypa, Po— JaBICHUE Y TIOBEPXHOCTH
3emmn, R = 8,31-10° JIxx/xmons K — yHMBepcanbHas ra3oBas OCTOSHHAA. Takum 06pa3oM, IaBieHue
9KCHOHEHIMAJIBHO YObIBaeT ¢ BbICOTOH. DopMysa BeIBEZIEHA TP YCIIOBUH IIOCTOSHCTBA TEMIIEPATYPhI
U OAHOpPOJHOCTU moyst TiaroteHus. Iloaromy nns peanbHORl aTMoOc(epbl BBINOIHIETCS JIMILIb
NpUOJIMKEHHO U TIPU HEOOIBIIOM U3MEHEHHUHU BBICOTHI.
Bakyymom Ha3bIBaeTCsl COCTOSIHHE Da3peKeHHUs, Korja COyJapeHHUs MOJIEKYJ Jpyr C JIpYyroM
HEMHOT'OUYHUCIIEHHBI II0 CPAaBHEHHUIO C COYIapeHUsIMH CO CT€HKaMH cocyna. CTeneHb pa3pekeHus
3aBUCHUT OT COOTHOIIEHHUS CPETHEr0 CBOOOIHOIO Ipobera 1 JIMHEHHBIX pa3MepPOB COCY/Ia.
BakyymHBIE Hacochl NMPUMEHSIOTCS IS CO3JaHUs 6aKyymd. Pa3nuyaroT HacoChl NpEeABapUTENBHOIO
BaKyyMa (I CO3/aHMS JaBieHHs mopsiaka 102 MM pT. CT.) M HACOCHI BBICOKOTO BaKyyMma (s
co3/1aHus NaBieHus nopsaka 107 MM pT. cT. u HIxKe).
BeunbIM ABHraTejieM BTOPOro pPoAa Ha3bIBA€TCsl YCTPOMCTBO, MPEBpALIAIOIIEE B MOJIE3HYIO PadOTy
BCE KOIUYUeCm80 menjiomsl, TOITYYeHHOE OT HarpeBaTens (0e3 mepenayd HEKOTOPOTO KOJIWYECTBA
TEIUIOTHI XOJIOAWIBHUKY). YTBEPKACHUE O HEBO3MOKHOCTH BEYHOT'O JABUTATENsl BTOPOTO pojJa — OJHa
U3 BO3MOXHBIX (DOPMYIHPOBOK 8MOP0O20 HAUANA MEPMOOUHAMUKU.
BeunbIM aBHratesieM IepBOro poJa Ha3bIBAETCS YCTPOWCTBO, CO3AIOIIEE HPHEPrUI0 M3 HUYETO.
HeBo3MOXKHOCTh TakKoOro JBWUraTessl BBITEKACT W3 HepPeo2o HaAuald MmMepMOOUHAMUKY (3aKOHA
COXpaHEHHUsI SHEPTUN).
BHyTpeHHMM TpeHHMeM Ha3bIBAa€TCsl BO3ZHUKHOBEHHUE CHJIBI TPEHUS MEXAY CIOSAMM JKUIKOCTH WU
rasza, JABIKYIIUMHUCS C Pa3HbIMHU CKOPOCTSIMH. [IpHunHOI BHYTPEHHETO TPEHUS ABIISETCS XaOTHYECKOE
TerioBoe BMkeHue. CM. Taxxke fenenus neperoca.
Buyrpenneii sHeprueii (U) Ha3biBaeTCs OOMIHIA 3a11ac SHEPTHH CUCHIEMbl 32 BBIUETOM KHHETHYECKON
DHEPrMM CHCTEMBbI KaK LEJOro M IOTEHIMAIBHOM SHEPrUM CUCTEMBI KaK IIEJIOT0 BO BHEIIHEM
MOTEHLIMAJIbHOM TMOJe. BHYTpeHHss sHeprus udeanvbHo2co 2asa paBHAa CyMMapHOW KHHETHYECKON
SHEPrUHU MOJIEKYII.
CymectByer cBbilie 20 ¢opmMyJunpoBOoK BTOpOro Hauyaja TepMoauHamMuku. [lepBas
(dbopMyIHpOBKa: TEMJIOTa MOXET CaMOIPOU3BOJIBHO NEPEAaBaThCS TOJIBKO OT OoJiee HArpeThiX Tell K
MeHee HarpeTbiM. Emie ogHa QopmyiaupoBka: B 3aMKHYTOW (M30JIMPOBAHHOM) cHUCTEME TNIpU
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HEPAaBHOBECHOM menjiooOMeHe JHMpONnusi CUCTEMBI BO3pPACTaeT, JOCTUTas MaKCHUMyMa IIpH
JOCTHKEHUHM CHCTEMOI paBHOBecHs. BTopoe Hawano ykasbplBaeT, TakuM 00pa3oM, Ha HallpaBlICHHE
IIPOLIECCOB.

®a3pl (arperaTHble COCTOSIHMS) BeleCTBA HAXOAATCA B JUHAMHUYECKOM paBHOBECHH, €CIIU
KOJIMYECTBO MOJIEKYJI, IEPEXOAIINX U3 TepBOi (ha3bl BO BTOPYIO B €AMHHUILY BPEMEHH, PABHO YUCITY
MOJIEKYJI, IEPEXOIALINX 3a TO e BpeMsi U3 BTOpoi (a3bl B mepByro. PaBHOBecne MOXET ObITH Ha
IPaHULE <«KHUJIKOCTb-TIAp», «TBEPAOE TENO-KHUIKOCTb» M «TBEpAoE Teno-map». JlaBiueHue,
COOTBETCTBYIOILIEE PABHOBECHIO, 3aBUCHUT OT TeMIiiepatypbl. CM. Takxke Tpotinas mouka.

JMuddy3neii HazpiBaeTCs MpOIECC BHIPABHUBAHMS KOHIIEHTPALMHA CONPHUKACAIOIIUXCS  CIOEB
XKHUJIKOCTH WJIM Tra3a BCJIEACTBHE XaOTUYECKOro (TEIIOBOTrO) MABIKEHHS Moiekyn. duddysus
MPUBOJIUT K TOMY, YTO MPUMECH B KMJIKOCTH WJIU Ta3e paclpoCTPaHSIIOTCS OT MecTa ux BBelneHus. CM.
TaKxKe Aenenus nepenoca.

3akon boiliisi-MapuoTTa yTBEp)KIaeT, 4yTo JJIs JAaHHOW MaccChl ra3a, IpU MOCTOSIHHOM TeMIleparype,
NPOM3BEACHUE JIABJICHUS Ha 00BEM €CTh BeJIMUMHA MTOCTOsIHHAA: PV = Const.

3akon I'eii-JIroccaka yTBepkIaer, 4To s JaHHOW MAaccChl ras3a, MPU MOCTOSHHOM JaBJICHUH, 00beM
rasa npsiMo mnpornopiunonaieH adcomorHo Temmneparype: (Vi/Vz) = (Td/T2).

3akon I'yka BeipakaeT TUHEHHYIO 3aBUCUMOCTb MEXKY HAINPSHKEHUSIMHU M MaJIBIMU AeQopMaIisiMu B
ynpyroii cpeae. Anrmmiickuii ydeneiid P.I'yk oGHapyxun (1660), 9To mpu pacTsSHKEHHUH CTEPIKHS
JUIMHOKO | ¥ MJIoIIanpio MOMepeyHoro cedeHuss S yaauHeHue crepxkHs Al mpomopumonansHO
pactsruBaromeii cuie F. Eme onna popma 3amucu 3akona ['yka: 6 = Ee, rne 6 = F/S — HopManbHOe
HanpsbKeHue B mornepedHoM ceuenuu, € = Al/l — otHocuTenbHOe yamunenue crepxus. Koadduiment
nponopuuoHanbHocTy E HaspiBaercs monyneM FOHra.

3akon /labTOHA TTIACUT: JABJICHHE CMECH XMMHUYECKHA HE B3aMMOJICHCTBYIOIIUX Ta30B PAaBHO CyMMe
napyuaIbHblX 0asieHull OTIEIbHBIX KOMIIOHEHTOB.

3akon J[lrononra wm IITm yTBepkIaeT, 4YTO aTOMHAs TEIJIOEMKOCTh XHUMHUYECKH MPOCTOTrO
KPUCTAJJIMYECKOIO TBEPJOr0 Tejaa OAMHAKOBA JUIl BCEX TAKUX TeJl, HE 3aBHCUT OT TeMIIepaTyphl U
paBHa Ca = 3R, tme R = 8,31:10° I/kmomnbK — yHHMBepcanbHas Ta3oBas MOCTOSHHAA. 1Ipn HU3KHX
TEMIEpAaTypax 3aKOH I[EpecTaeT BBIIOJIHATHCH, a mpu I — 0  Ca — 0. OObSACHUTH yKa3aHHOE
3aTpyJHEHHE YAaJI0Ch KBAHTOBOM TEOpHH TerioeMKocTH (DinHmTeitH, 1907; [ebaii, 1914).

3akon Ilapas yTBepkIaeT, uyTo JUIsl JTaHHOM Macchl ras3a, pHU MOCTOSIHHOM O00beMe, JaBJEHHE rasa
IPSMO MPOIOPIMOHAIEHO a0COIIOTHON TeMIeparype:

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

HneanbHoli Ha3pIBaeTCsl TEMJI0Basi MalIMHA, paboTaromias no yukiy Kapro.

HneanbHoil XOJ0AMJIBHOW MAaIIMHON Ha3bIBa€TCS XOJOJAWJbHAS MalluHa, paloTaromas o
oOpatHoMy yuxny Kapho.

HNpeanbHbIM ra3oM Ha3bIBalOT CUCTEMY, CBOMCTBA KOTOPOM ONMUCHIBAIOTCS ypaBHeHHeM KnanelpoHna-
Menneneesa pV = (M/p)RT, rae p — nasnenue, V — o0bem, T — TemmepaTypa, M — macca, | — Macca
omuoro kutomons, R = 8,31-10% Ix/kmons-K — yHuBecanbHas ra3zoBas mocTosHHas. C TOYKH 3peHHs
MOJIEKYJISIPHO-KMHETUUECKON TEOPUHU MIECANIBHBIN I'a3 — 3TO Ta3, MOJEKYJIBI KOTOPOTO UMEIOT HYJIEBON
cOOCTBEHHBI 00bEM U HE B3aUMOJICHCTBYIOT Ha pacCTOSIHUU. PeanbHbli ra3 npu ycloBusix, OJMM3KHUX K
HOPMaJTbHBIM, MOXXHO MPHOIMKEHHO CYUTATh UJICATbHBIM.

M3006apuyecknM Ha3bIBACTCS MPOIIECC, MPOUCXOASIIINN TPH MOCTOSHHOM JaBlieHUH (P = CONSt).
Hcnapenmne sto nporiecc napoobpazosanus, NPOUCXOIAIINN MPH 000N TeMIepaType ¢ TOBEPXHOCTH
HKUJKOCTH.

N30TepMuyecKkuM Ha3bIBaeTCS MPOLIECC, TPOUCXOIAIINH TPpH NOCTOsTHHON Temneparype (T = const).
KonBeknueil Ha3pIBaeTCsl MPOLIECC MEPEMEIINBAHUS CIIOEB KXUAKOCTU WM raza, UMEIOIIUX Pa3HyIo
memnepamypy W HaXOJAIIUXCSA B IoJie TATOTEHUs. [IpMunMHON KOHBEKIMM SIBISETCS 3aBUCHUMOCTH
IUIOTHOCTH KHUJIKOCTH WJIM Ta3a OT TemrepaTypbl. KoHBek1ns — OJJUH U3 cIocO00B menioobmena.
KpaeBbIM yriiom HasbpiBaeTcsi yroil 6 MexXay KacaTeIbHOM K IOBEPXHOCTH KHJIKOCTH B TOYKE
CONPUKOCHOBEHHMSI C TBEPABIM TEJIIOM U IOBEPXHOCTHIO TBEPAOro Tena. B ciyuae cMaunBaHus KpaeBoi
yroJI OCTPBIi, B ClIy4ae HECMauMBaHUs — TYIOM.

Kpurunueckasi rTemneparypa — memnepamypa, BbIllIe KOTOPOH T'a3 HEBO3MOXHO CXKaTHEM MTPEBPATUTH
B XKHJKOCTb. [Ipu TemmnepaType HHMXKe KPUTHYECKOH M30TepMa ckaTusi B KoopauHatax (P, V) umeer
TOPU30HTAJIBHBIM Yy4aCTOK — JTMHUIO TJIaBJICHUS.
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H30xopuyecKknM Ha3bIBACTCS MPOLIECC, TPOUCXOASMIIHIA TIPU MOCTOSTHHOM oOBbeMe (V = const).
Kamnansipsl — Torkue Tpyoku amamerpoM 0,01 — 0,1 mm. Ilpu omyckaHuM WX B CMadMBarONIyIO
JKUJKOCTh YPOBEHb JKUJKOCTU B KaNWJUIAPE OKAa3bIBAETCS BBILLE YPOBHS JKUJKOCTU B COCYJE, a TIPHU
OIyCKaHWM B HECMAYMBAIOIIYI0 JKHJIKOCTb — HWXE. BbicOoTa moabeMa JKHIKOCTH B KalWLIsApe
onpenensercs mo Gopmyne XKropena: h = 4c0s0-a/dpg, rne 0 — kpaeBoit yroa, o — xkosgpuyuenm
NOBEPXHOCMHO020 HamsxceHus:, d — TUaMeTp Kamuwuisgpa, p — IUIOTHOCTh YKUIAKOCTH, § — YCKOPCHUE
CBOOOHOTO Ta/ICHUSL.

Kunenunem Ha3piBaeTCsd MPOLECC MapooOpa3oBaHUs, MPOUCXOAAIINI HE TOJIBKO €O CBOOOJHOMN
MOBEPXHOCTHU JKUJIKOCTH, HO U BO BCEM 00beMe, BHYTPh 00pa3yroluxcs My3blpbKoB napa. [1y3bipbku
1apa yBEJIMUMBAIOTCA B pa3Mepax UM BCIUIBIBAIOT Ha MOBEPXHOCTH U JIONAKOTCS, CO3/1aBasi XapaKTEPHYIO
KapTUHY KUIleHUs. TemmnepaTrypa KUIIEHHUsS COOTBETCTBYET PAaBEHCTBY JAaBJICHUS HACBILIEHHOIO Iapa
KUJKOCTH BHEIIHEMY JIaBJICHUIO.

KosinuecTBO TemJIOTHI — 3TO YHEPrus, MOJdydeHHas (UM OTJaHHAas) CUCTEMOMU npu menniooomene. 1o
QHAJIOTUU C BBIPAKECHHEM JJIs dJIeMeHTapHoi padoTsl A = pdV MOKHO 3amucaTh JUIsS JIEMEHTapHOTO
konmuuectBa TemwioTel: 0Q = TdS. Temmepamypa 3nech Wrpaer pojib TEPMHUUECKOH «CHIIBD), a
9HMPONUsi — TEPMUUYECKOHN «KOOPAUHATHIY.

KaxxnoMy e3aumooeticmsuto oTBe4aeT HEKOTOpas puanyeckas BeJIMUMHA, XapaKTePU3YIOIIas CUCTEMY
YW Ha3blBaeMas KOOPAMHATOM COCTOSIHHS. [l TepMOMEXaHWYECKOM CHCTeMBI 3TO 00beM V U
aumponua S. YuCIO KOOPAMHAT COCTOSHHUS OMpeenseT 4YHucio creneHeil cBoOonabl. Tak,
TEPMOMEXaHHYECKasi CHCTEMa UMEET JIBE€ CTETIEHU CBOOO/IBI.

Ko3ppuumeHT 1OBEPXHOCTHOIO HATSIZKEHHSI O ONpENENseTcs KaK OTHOUIEHUE  CHJIbI
MOBEPXHOCTHOT'O HATSKEHMsI, AEUCTBYIOIIEN HA KOHTYp, OrpaHUYMBAIOIINI CBOOOJHYIO TOBEPXHOCTh
JKUJKOCTH, K JUIMHE 3TOT0 KOHTYpa.

Kpucrann — tBepaoe Teno, 4acTULbl KOTOPOTO PACIIONIOKEHBI YIOPAJOUEHHO. [ TaBHBIM OTIMYHEM
KPUCTAIIJIOB OT aMOP(HBIX TBEPABIX TEJ SBJSETCS aHU30TPOIHUs (PU3MUECKUX CBOMCTB (3aBUCUMOCTH
CBOICTB OT HanpasieHus). CMm. Takxe Kpucmaniuueckas pewemxa.

Kpucrannuyeckasi pemerka - H300paKeHUE TIOJOKEHHS LEHTPOB AaTOMOB WJIM MOJIEKYT B
KpUcTauie. JJieMeHTapHasi sveiika — HaWMEHbIIAs YacTh PEIICTKH, OTOOpaXaromiash CTPYKTYpY
kpucmazna. IIoBTOpeHUE 31€MEHTApHOU SYEHKU MyTeM MapajuIeIbHOrO MEepeHOoca MOXKHO MOJIYYHTh
pELIETKY B LIEJIOM.

Kputnyeckoii Ha3bIBaeTcsi TeMIeparypa, BbIIIE KOTOPOM ra3 Helb3sl NMPEBPAaTUTh B KUIAKOCTh
yBeNMueHHueM JaBieHusd. Kputnueckas Temmeparypa y pa3HbIX BEIIECTB MOXKET ObITh JOBOJBHO
BBICOKOM M O4eHb HM3KOM. Hampumep, y BoasHOoro mapa ona paBHa 647 K, a y MonekyasipHOro
Bozopoaa 33 K, a y renus 5,2 K. Cm. Taxxe Ilap.

MakpococTosiHMe —  COCTOSHHE  TEpMOJUHAMHUYECKOM  cucmembsl, 3aJlaBaeMoe  HabopoMm
MaKpOCKOIUYECKUX  IapaMeTpoB (JaBieHHE, 00beM, TemrepaTypa MU Mp.), XapaKTEpU3YIOLINX
cucreMy B 1enoM. OJHO MaKpOCOCTOSHME MOXET OBITh peaJM30BaHO OONBIINM (JJaXke O4YeHb
00JBIINM) YHCTIOM Mukpococmoanuti. CM. Taxxe TepmoouHamuyecKkas 6eposmmuocne.
MuKpococTOsIHMe — COCTOSIHHE TepMOJMHAMHUYECKOH CHUCTEMBI, 3aJaBaeMoe HabOpOM BEJUYHH,
XapaKTEPU3YIOMIMX KaXKIYI0 MUKPOYACTUIy (KOOpAUHATA, UMITYJIbC, SHEPTHUS U T. [1.).

MKT — Teopus TEIUIOBBIX SIBJIEHWM, OCHOBAHHAs Ha MPEJACTAaBICHUU O MEJIbYAHIIMX YacTULAX
BelecTBa — atomax W Mmoisekynax. CoBpemenHoe Ha3zBanne MKT — cratuctuueckas ¢usmka. Cwm.
TaKkxe JCHOBHbLE NONOAHCEHUSI MOJIEKYNAPHO-KUHEMUYECKOU Meopuu.

HacblleHHbIM Ha3bIBaeTCs Nap, HAXOIAUINICS B OUHAMUYECKOM PABHOBECUl C KUAKOCTHIO.
HauBeposiTHelileldi Ha3bIBaeTCsi CKOPOCTb Ve, COOTBETCTBYIOLIAss MaKCUMyMy (QYHKUIUHU
pacnpenenenus Makcsemta. Cm. takxe Pacnpeodenenue Maxcesenna.

HauBeposiTHelilIasi CKOPOCTh MNPONOPUUOHAJIBLHA KOPHIO KBaJpaTHOMY M3 aOCOJIOTHOMN
TEMIEPATYPHI.

HepaBencTtBo Kiay3umyca ecTb MareMaTHuecKas 3alUCh 6MOpPO20 HAYANA MEPMOOUHAMUKU TS
HEoOpaTUMBIX IPOILIECCOB B HEM3OJMPOBAHHON CHCTEME: €ClId CHUCTeMa COBEPILAET YUKI (Kpy2oeou
npoyecc), TO HW3MEHEHHE €€ OHmponuu PaBHO HYy0. AunreOpandeckas cymMma NPUBEIECHHBIX
KOMU4ecms menjaiomol, COOOLUIEHHBIX MPH 3TOM CHUCTEME, PaBHO HYIIO B 00Opamumom npoyecce W1
MeHbIIE Hyls B HeoOpatuMom mporecce. [IpuBeneHHOE KOJIMYECTBO TEIUIOTHI — 3TO KOJMUYECTBO
TEIUIOTHI, MOJIyUEHHOE CHCTEMOM OT HarpeBaTess (WIM OTAAHHOE XOJOIWIBHUKY), OTHECEHHOE K
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COOTBETCTBYIOLIEH TEMIIEPATYpE.

HopmanbHbIMHM Ha3bIBaIOTCS YCJAOBHSA, KOTJa cCTeMa (HapuMep, ra3) HaXOIUTCs IpU JaBICHUU P
=1,013-10° ITa (760 MM pr. cT.) 1 TemnepaType T = 273 K (0°C).

OOpaTuMbIM Ha3bIBAETCS MPOLIECC, KOTOPBIM MOXHO MPOBECTH B MPSIMOM U OOpaTHOM HaIlpaBJICHUU
4yepe3 OHM U T€ e MPOMEKYTOUHBIE COCTOSHUS 0€3 U3MEHEHHSI B OKpYy»Katolux Tenax. OOpatuMbIMu
ABIISIIOTCS PABHOBECHBLE NPOYECCHL.

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

OcHoBHbIe noJo:keHuss MKT:

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

- YaCTHILBI ATH HAXOJATCA B COCTOSIHUM HEMPEPBHIBHOTO XAOTUYECKOTO JBM)KEHUS, HA3bIBAEMOTO
TEIIOBBIM;

- MEX/Ty YaCTUI[aMU UMEIOTCS CHJIBI IPUTSDKCHUS U OTTATKUBAHUS;

- IBMKEHHE KaXKIOM YaCTHUIIbI OJUMHSIETCSA 3aKOHAM KJIACCHUECKON MEXaHUKH.

IIap — 310 ra3 npu Temneparype HUxxe KpUTudeckou. Ilap MOKHO IpeBpaTuTh B )KUAKOCTH IIPOCTHIM
ckartueM. Beskuil map — 370 ra3, Ho He Beskuil ras ecth nap. CMm. taxxe Kpumuueckas memnepamypa.
Koopounamet WM nomenyuanpl Ha3BIBAIOTCS MapaMeTpaMu  cocTtosHus. Hampumep, s
TEPMOMEXAHMYCCKON CHCTEMBI IMapaMeTpaMu cocTosHus OyayT: oowvem (V), sumponus (S), naBincHue
(-p) u memnepamypa (T).

I[MapuuanbHBIM JaBJeHHEM ra3a Ha3bIBaeTCs JaBlIeHHWE, KOTOopoe ObUIo Obl, ecnu Obl ATOT ras
3aHUMaJI 00BEM, 3aHUMAEMbIi CMechio Ta3oB. CM. Takxke 3axkon /larbmona.

IlepBoe Ha4a/l0 TePMOAUHAMUKH — 3aKOH COXPAHEHMsI DHEPrHH, 3alUCaHHBIA B YpPE3BBIYAITHO
obmieit ¢opme, BKIIOYAMOIIMA W3MCHCHHE OJHEPrUU 3a CYeT menioodmena. B cTaHTapTHBIX
obozHaueHmsx: AQ = AU + A — KoIM4YecTBO TEIUIOTHI, coobmaemoe cucteme (AQ), umer Ha
NOBBILIEHHE BHYTpeHHEeN sHepruu cucreMbl (AU) u Ha coBepiieHue padothl (A). 3aKOH COXpaHEHUs
MEXaHMYECKOI SHEePTUr — YaCTHBIN Cllydail IepBOro Havajaa TEPMOJIUHAMUKH.

IMosiMTpONHYeCKUM HA3BLIBAETCS MPOIECC, ONKMChIBAaeMbIii ypaBHenuem PV" = const, rme n —
HEKOTOpOe JCHCTBHUTENbHOE 4YHCIO (TOKasaTrenb MONUTponsl). HMzomepmuueckuti (N = 1),
uzobapuueckuti (N = 0) , uzoxopuueckuti (N = ©) u aduabamuueckuti (N =7y, y = Cp/Cv) MpoLECCH —
YaCTHBIE CIy4au MOJUTPOMHYECKOro mpolecca.

Jns 1r000ro 3aumoleticmeuss CyHMIECTBYET BEIMYMHA, Ha3biBaeMasi MOTEHIHAJIOM. Y CIOBHEM
BO3HUKHOBEHHUS B3aMMOJICHCTBUS SBJSIETCS PA3HOCTh TMOTEHIUAIOB cucmemvl u cpeovl. s
MEXaHUYECKOTO B3aWMOJICHCTBHS TIOTCHIMAIOM SIBJISIETCS JaBJCHWE, I TEIUIOOOMEeHa —
Temmneparypa. JlaBieHue, paccMaTpruBaeMoe Kak TEPMOJAMHAMUYECKUN MOTEHIINAN, OepeTcs Co 3HaKOM
MHUHYC.

IIpyHOMI PaBHOMEPHOro pacnpeneeHUs] JHEPIHM N0 CHMIENEeHAM C60000bl CHOPMYINPOBAH
MakcBenioM: eciu CHcTeMa HaXOJUTCS B COCTOSHHUHM PAaBHOBECHS NPU TeMmIepaTrype T, TO dHEeprus
pacmpezienseTcss Mo CTeneHsM CBOOOJBI paBHOMEPHO M Ha KAy CTENEHb CBOOOIBI MPHUXOAUTCS
sueprus (1/2)KT, roe kK = 1,38-1022 JIxk /K — nocrosunas bonbmana.

Paboroii HazpiBaeTcs MakpoPHU3WYECKH CIOCOO W3MEHEHHS GHYmMpeHHell dHepeuu CUcmembl,
COITPOBOKIAFOIIMICS MaKpOCKOUIecKuM nBmxkeHneM. Cp.: Tennoobmen. DJHEpTUs, KOTOPYIO CUCTEMA
nosy4aet (MM OTIaeT) IPHU 3TOM MPOoIiecce, Ha3bIBAeTCs Tak jke paboroii (A).

PaBHoBecHble pacnpeneneHusi — GoOpMyJbl, TTOKAa3bIBAIOIINE, KAaK PACIPENCISIOTCS MOJIEKYIBI 110
SHEPrusM U ckopocTsiM. CM. Pacnpedenenue borvymana v Pacnpedenenue Maxceenna.
PaBHOBeCHBIM Ha3bIBaeTCH MPOIECC, NMPOTEKAIOMNNA OSCKOHEYHO MENJICHHO M TPEACTaBIISIOIINI
co0Oi TOCNe0BaTEIbHOCTh PABHOBECHBIX COCTOSHHUM. PaBHOBECHBI mpolecc MPOTEKaeT Npu
HaJIMYUU OECKOHEYHO MaJloM pa3sHOCTH HOMEeHYuanos cucmemsl U cpeovl. PaBHOBECHBIE MPOLECCHI
U3y4daeT pasfell mepMOOUHAMUKU — mepmMocmamukda. PealbHbIi MpoIecc MOXKHO CUYHUTATh
PaBHOBECHBIM, €CJIM OH MPOTEKAET JI0CTATOYHO MEJICHHO.

Pacnpenesienne Boabumana — pasnogecnoe pacnpedenenue MOIEKYN B MOTEHLIUAIBHOM I0OJIe: N =
noexp(-AE/KT), rae No — KOHIEHTpAIMs MOJEKYN TaM, Tli¢ MOTCHIMaJIbHAs DHEPrHs MPUHUMACTCS
paBHOM HYJIO; N — KOHIICHTPAIIMS TaM, TJie MOTeHInaNbHas sHeprus paBHa AE; T — remneparypa; K =
1,38:10% JIx/K — mocrosuHas Bombrmanma. Ilpy T — o N = No , T. € KOHIEHTpaUuu
PBIPABHUBAIOTCS C TIOBBIIIICHUEM TEMIIEPATYPHI.

Pacnpenesienne MakcBe/u1a — pasrHosechoe pacnpedeiienue Mojiekya o ckopoctsam: f(u) = (An/nAu)
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= (4\m)u?e? | rae An — 9HCIIO MONEKYII, CKOPOCTH KOTOPBIX JIGXKAT B HHTEpBae oT U 10 (U + Au); N
— o011ee YUCI0 MOJIEKYIT; U = V/V; — OTHOCHTENIbHAS CKOPOCTD, T. €. OTHOIICHHE CKOPOCTH MOJICKYJIBI V
K HauBeposTHeHIeld ckopoctu V. OTHOmeHHEe AN/N MOXXHO HMHTEPIPETUPOBATH KaK arnpHOPHYIO
BEPOATHOCTH TOTO, YTO y HAyraj B3ATOH MOJEKYJbl CKOPOCTh OKaXeTCs B MHTepBajie oT U 1o (U +
Au).

CB000aHBINI MPOOEr eCTh pacCTOSIHUE, KOTOPOE MPOXOIUT MOJIEKYJIa MEXAY IByMs coyaapeHusMu. B
MONEKYIAPHO-KUHEMUYecKoll meopuu BBOTUTCS MOHATHE CPEIHEr0 CBOOOIHOTO mpoodera.
TepmoauHaMu4yeckasi cMcTeMa — 3TO 4acTh BcelleHHOM, BhlAeNeHHas il uccieaoBanus. Cpenoit
MOJKET OBITh M Ta3 B COCyJ€ M CKOIUIeHHEe ramakTuk. Cpena — Bce ocTaibHOE (TO, UTO HE BOILIO B
CHUCTEMY).

CreneHu cB0OGO/bI — HE3aBUCHUMBIE KOOPJIMHATHI, OMpEACISAIONIe MOJ0KEeHUEe Tesa (MOJEKYIbI) B
IIPOCTPAHCTBE.

Temneparypa — Qu3uueckas BeIMUYMHA, XapaKTEPHU3YIOIIas COCTOSHHE TEPMOJUHAMHUYECKOIO
paBHOBECHSI MAKPOCKOIIMYECKOU cucmembl. C TOUKHU 3pEHUSI mepMOOUHamuKy TEMIIEpaTypa ecTb Mepa
OTKJIOHEHHS JJAHHOTO TeJla OT COCTOSHUS TEPMOJIMHAMUYECKOT0 paBHOBECHUS ¢ JIpyrum Tesnom. Obiee
OIpe/iesIeHUE: TEMIIEpaTypa €CTh NPOU3BOAHASI OT 6HYMpeHHell SHepeuy CUCTEMBI 10 ormponuu. Js
uoeanvbHo20 2a3a TeMIepaTypa ecTb Mepa CpeIHe KHHETUYECKOM SHEPTUU MOJIEKYJIbI.

TBoOpubl 6mopozo nauana mepmoounamuku ToMcoH u Kiay3nyc pacnpocTpaHiiii BTOPOE Hayaio Ha
BCI0 Beenennytro, paccMaTpuBas ee Kak 3aMKHYTYIO cucmemy. XOJA UX paccyxkieHui Obul TakoB. Bee
BUJIbI DHEPrUM MOTyT 0€3 OrpaHMYCHUN NEpPeXOJUTh BO BHYTPEHHIOI HHEPrUi0 (B HHEPTHUIO
XAO0TUYECKOTO JIBIDKEHHUS YacTHIl, KaK 4YacTO TOBOPAT, B TEIUIOTY). TerioTa caMOmpou3BOJIBHO
CaMONPOM3BOJIFHO TepeaeTcsi oT 0ojiee HArpeThiXx K MeHee HarpeTsiM TenaM. OOpa3sHO roBops, Bce
BUJIbI SHEPrUU CTEKAlOT B TEIJIOBOM OKeaH. B KOHIlE KOHIIOB HAcTylaeT paBHOBECUE IIPHU
Temmeparype, O0Ju3Koil k abcomoTHOMYy Hymo. Hacrymaer TeruioBast cmepth Bceenennoii. Kpurtuka
3TOI TEOpPUM OCHOBaHA Ha JBYX MOJIOkKEHUsAX. Bo-nepBbix, BeceneHHylo Henb3si cuuTaTh 3aMKHYTOM
CHUCTEMOM, TaK KaK IMOHATHE CHUCTEeMa IMpeAroJiaracT Haluyue cpeodvl. Bo-BTOphIX, BO Bcenennoit
CYILIECTBYIOT MHPOLECChl KOHLUEHTPAIM 3HEPruu, MEXaHU3Ma KOTOPBIX Mbl He 3HaeM. CM. Takxke
Bmopoe nauano mepmoounamuxu.

TemioBoe pacmupeHue TBEPAbIX Tel (yBeIHMUEHHE pa3MepoB IMPH HarpeBaHWU) OOBICHIETCA
aCMMMeETpHUEN MOTCHIMAIIBHONW KPUBOM 3aBUCUMOCTH NOTEHIMAIBHONW YHEPTUU OT PACCTOSHUS MEKIY
aToMaMu.

TennoBbIMH MalIMHAMM Ha3bIBAIOTCS YCTPOMCTBA JUIsl MPEeOOpa3OBaHUSl 6HYMPEHHeU 9Hepeuu B
MexaHuueckyro paboty. JlroOas TeroBas MalivHa COCTOMT W3 HarpeBaTells, XOJOIWJIbHUKA U
pabodero tena. K TerioBbIM MalinHaM OTHOCSATCS MapOBbI€ MAIIWHBI, TAPOBHIE U Ta30Bble TYPOUHBI,
JIBUTaTEIN BHYTPEHHETO CTOPAHMS], PEAKTUBHBIE IBUTATENH U T. [I.

TennoeMkocTbI0 Tesna (CHMCTEMBbI) HAa3bIBACTCS KOJAUYECBO Menjomvl, Heo0Xoaumoe AJis
HarpeBaHusi Tena (cucmemvl) Ha OOUH KeNbBHH. Ecnu pacdeT BeieTcs Ha OAWH KUJIOTPAMM,
TEIJIOEMKOCTh Ha3bIBAETCS y/I€IbHON, €CJIM Ha OJUH (KUJI0)MOJIb — (KUJIO )MOJISIPHOM.
TenJIonNpoOBOAHOCTHI0 HA3bIBAETCS MPOLECC BHIPABHUBAHMS TEMIIEpATyp MPU CONMPUKOCHOBEHUHU TEJ
(TBepIbIX, JKUIKUX WIM Ta3000pa3HbIX), HUMEIOIIMX pPa3HyI TeMIieparypy. TemionpoBOAHOCTh
OOBSCHSICTCS TIEPEXO0JIOM DPHEPTHH OT 00Jiee HArpeThIX K MEHEe HarpeThiM OOJACTSIM MPHU OTCYTCTBUU
(ecmu 3TO ra3 WM KUJIKOCTb) NEpeMENINBaHUs WK KoHgekyuu. CM. Takxe Aenenus neperoca.
TennoodMenoMm (Wi Terulonepenayeil) Ha3bIBaeTcsl MHUKPODUZMUYECKUH Cmoco0 W3MEHEHUs
BHYMPEHHel 2Hepeuy Ccucmemvl, HE CBA3aHHBIH C MAaKpOCKONMMYECKMM JBHKeHHeM. CM. Takxke
Konuuecmso mennomut.

TepmoauHaMuKka — Hayka O CaMbIX pPa3sHOOOpAa3HBIX IIpolLeccaX U COMPOBOXKIAIOIMIMX HX
DHEPreTHUECKUX TMpeBpalleHusIX. TepMoauHAMUKAa OTHOCHUTCS K OONacTH MakpopHU3UKHU, OHa
OTBJIEKAE€TCS OT MOAPA3yMEBAEMOT0 MOJIEKYJISIPHOTO CTPOEHUSl BEIIEeCTBA W YUMTHIBACT JIMIIb
MIOBEJICHUE cucmembl B IETIOM. JlenuTcst Ha mepmocmamuky U COOCTBEHHO TEPMOAMHAMUKY.
Tepmoaunamuyeckass BeposiTHOcTh W — 4uCIO Mukpococmosuuii, € TIOMOIIbIO KOTOPBIX
pean3yeTcs JaHHOE MaKPOCOCMOAHUE.

TepmoaMHaAMHYeCKHM NPOLECCOM HA3bIBAETCS H3MEHEHHE KOOPOUHAM COCMOAHUS CUCTEMBI TpU
HAJIMYUU PA3HOCTU NOMEHYUAN08 cucmemvl u cpeodvi. CM. Takxke Pagrosecnbiili npoyecc.
TepmoauHaMHYeCKHUM paBHOBeCHMEM HA3bIBAETCS COCTOSIHME, IMPU KOTOPOM MaKpOCKOIHYECKHE
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napamempbvi COCMOsIHUsA BCIOAY TIOCTOSIHHBI M HE U3MEHSIOTCS C TEYEHUEM BPEMEHH.
Tperbe Ha4Ya/l0 TEPMOAMHAMUKHU YTBEPXKAAET, UYTO IHMPONUs CUCTEMbI IPHU aOCOIIOTHOM HYIE
TeMIEpaTypbl paBHa HyJt0 (Teopema HepHcra, 1906).

Jedopmanus Ha3pIBaeTCsl YOPYroil, eciiy npu CHATUU JedOopMUpPYIOLIE CHIIbI pa3mephl U Gopma
Tena BoccTaHaBiuBatoTcs. Cm. Takxke 3akon I'yka.

Tpoiinoii Touykol Ha3bpiBaeTcsl TOYka Ha auarpamme (P, T), B KOTOPOM IEPECEKAIOTCS KPHUBBIE
¢azoBoro paBHoBecHs. Eciu BemecTBo HaXOAUTCS MPU IABICHUU U TEMIIEPAType, COOTBETCTBYIOIINX
TPOWHOW TOYKE, TO Bce Tpu (pa3bl (TBepAas, KHUIKAs M ra3o00pa3Hasi) HaXOAATCS B OUHAMUUECKOM
pasnogecuu. Hanipumep, 11t BoJsL: Prp = 610 Ia, T = 273,16 K.

YpaBHenue Bau-gep-Baanbca 310 ypasnenue cocmosnus pealbHOTO ra3a, B KOTOPOM YYUTBIBAETCS
COOCTBEHHBII 06BEM MOJIEKYIT U CHITBI IPUTSKEHNsS Mexkay Humu: [p + (a/V,2)](Vu-b) =RT, rneaun b
— TIONIPAaBKM HA CWJIbI MPUTSDKEHHS W Ha COOCTBEHHBIM 00beM Mosekyn. CM. Takke Ypasuenue
Knanetipona-Menoeneesa.

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

(dp/dT) = MT(V2— V1). 3necs V1 u V2 — yaenbHble 00bEMBI HU3KO- M BHICOKOTEMIICPATYPHOI (ha3bl,
COOTBETCTBEHHO; A — yZAeNbHas TEeIJIoTa nepexoaa. B 1eBoil 4acTu ypaBHEHHUsI CTOUT MPOU3BOJHAS OT
JTABJICHUS 110 TEMIIepaType.

YpaBuenue Kianeiipona-MeHzesieeBa — ypaBHEHHE COCTOSIHUS udeanvroeo eaza. PV = (M/WRT,
rae p — pasnenue, V — obdbem, T — TemmepaTypa, M — macca, [L — Macca OJHOTO Kujomous, R =
8,31-10% JIxx/xmonb-K — yHuBepcanbHas Ta30Bas MOCTOSHHAS.

YpaBuenue Maiiepa CBS3bIBaCT MOJISPHBIE TEIIOEMKOCTH TPU MOCTOSHHOM JIaBICHUM M TIpU
MOCTOSIHHOM 00BeMe: Cup- Cuv = R,

rae R=28,31- 108 JIx/kmons- K — yHHUBepcallbHas ra30Basi MOCTOSIHHASL.

Ypasuenne MKT s napiaenust umeer su: P = (1/3)MoNoVis?. 31€Ch Mo — Macca 0JHON MOIEKYJIEI,
No — KOHIIEHTPAIUS MOJIEKYII, Vi — CPEIHSS KBaApaTUUHas CKOPOCTb.

Ypasuenue MKT nast sneprum umeer Buix: Eop = (i/2)KT. 3mecy E¢p — cpennsis KuHETHUYECKas
SHEPrusi OJHOW MOJIEKYINbl, T — Temmeparypa, i — 4ucio creneneit ceobdosl, K = 1,38: 102 Ix/K —
nocrosinHas bospimana.

YpaBHeHUEeM COCTOSIHMSI Ha3bIBaeTcsl YpaBHEHHe, CBS3bIBAIOLIECE napamempwsl cocmosanus. Jms
uOeanbHo20 2a3a ypaBHEHUEM COCTOSIHUS BIIAETCS ypasHenue Knanetipona-Menoeneesa.

YpaBuenus IlyaccoHa cBS3bIBAIOT MOMAPHO JaBIEHUE, 00BEM U TEMIEPATypy NpU aduadamuyeckom
npoyecce: TV'! = const, pV¥ = const, T'/p*! = const. 3meck Y = Cp/Cy — OTHOIIEHHE Ta30BBIX
TEIJIOEMKOCTEHN.

®a30BbIM NePexo/I0M MEePBOro poja Ha3bIBACTCS MPEBpAIICHHE, COMPOBOKIAIOIIEECS BbIJCICHUEM
WIN TIOTJIOUIEHWEM SHEepruu (CKpBITOW TEIUIOTHI Mepexoja) U M3MEHEHHEM ynenbHoro odbema. K
TaKAM TIE€PeX0JaM, B YAaCTHOCTH, OTHOCATCS: IUIaBIEHHME M KPHUCTALIM3AIMs, HCIAapeHUue |
KOHJEHcalUs, CyonuManus (ucrnapeHue TBEpIbIX Tel) U KOHIEHCAITHSI.

®a30BbIM NeEpPexo0M BTOPOro poja Ha3bIBAE€TCs IpPEBpalleHHE, MPOoUCXoisiiee 0e3 MOIJIOMEHUs
WIN BBIJIJIEHUS TEIJIOTHl U U3MEHEHHUs yelbHoro oovema. [Ipumeps! (a3oBbIX Mepexo0B BTOPOTO
pona: mepexoj (heppoMarHeTMKa B MapaMarHUTHOE COCTOsIHHE Tpu Temmepatype Kropu, mepexon
MeTajula B CBEpXIIPOBOIAIIEE COCTOSIHUE U TIP.

®opmyaa bBoabumana-Ilnanka cBs3pIBaeT sumponuro S U mepmoounamuyeckyio gepoamuocms W:
S=kInW.

@dyHKuMell COCTOAHMS Ha3bIBaeTCS BEJIWYMHA, OJHO3HAYHO OIMpefenseMas HabopoM Koopounam
cocmoanus cuctembl. [Ipumepsl (QYHKIUI COCTOSHUS: 6HympeHHAs dHepeus, dHmponus W 1p. B
MPUHIINIIE JTI000N napamemp cocmosnus MOKET pacCMaTpUBaThCS KaK (PYHKIIMS COCTOSHUS.
Xos0AnbHbIE MAIIMHbI — YCTPOWMCTBA, OTHUMAIOLIME TEIUIOTY OT Tejna ¢ 0Oojee HU3KOH
TEeMIIEpaTypoll M Tepeqada TeIJIOThl Tely ¢ 0ojiee BBICOKOW TEMIIEpaTypol 3a CUET COBEPIICHHS
pabotel. [lpuHIMT HEWCTBUS OCHOBAaH HAa WCHAPEHUU JIETYYUX JKUAKOCTEeH (amMmuak, (hpeoH) mpu
NOHMKEHHOM JaaBlieHHd. IIIMpOKO NpHMEHSIOTCS B TPOHM3BOJCTBE, HAyKe M TEXHHKE (THIIEBasd,
XUMHUYECKasi U METAIII000pabaThIBatoIIas MPOMBINIIIEHHOCTh, CTPOUTEIbHASI TEXHUKA U TIP.).

Huxiaom KapHo Ha3zbBaeTcs yuxi, COCTOSIINN U3 ABYX U30TE€PM U JABYX aauadar.

KIIJ uukina KapHo 3aBUCHT TOJIBKO OT Temreparyp HarpeBatess (T1) u xonmomuwibHuka (T2): = (T1 —
T2)/T1. Dror KOADIHUIMEHT MaKCHMMAaJIbHBI M3 BCEX IMKJOB, OCYIIECTBIAEMBIX C JAHHBIM
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HarpeBareseM U XOJOIMIFHUKOM U HE 3aBUCUT OT MPHUPOJIBI pabOYero Tea.

Lukau4ecKkMM WM KPYroBbIM NPOLIECCOM HAa3bIBAETCS IOCIENI0BATEIbHOCTh IPEBpAILECHUH, B
pe3yjibTaTe KOTOPOM CHUCTEMa BO3BpalllaeTcs B HCXOAHOE cocTosHue. Llukibl Moryr ObITh
pPaBHOBECHBIMH M HepaBHOBeCHbIMU. Ha nuarpamme pagrosecnvie KpyroBble npoyeccvl N300paxkaeTcs
3aMKHYTbIMM KpuBbIMH. Ha nuarpamme (P, V) npsiMOii LIMKJI OCYLIECTBIISIETCS IO YAaCOBOW CTpEJIKE,
00paTHBINA — IPOTUB YACOBOU CTPEIIKH.

DHTpoONMell Ha3BIBACTCSA QYHKYUSL COCMOAHUA CUCTEMBI, Tu(depeHIan KOTOpOol paBeH OTHOIICHHIO
3JIEMEHTAPHOIO KOAUYECmea mMenaomul, IMOJYYEHHOTO CUCTEMOH B 3JIEMEHTApHOM 0Opamumom
npoyecce, kK memnepamype. Ilpu HepaBHOBECHOM TEIUIOOOMEHE B M30JUPOBAHHOM CHCTEME SHTPOIUS
cuctembl Bo3pacraeT. CM. Taxke Bmopoe nauano mepmoouHamuxu.

Appexrom [I:koyas-TomcoHa Ha3pIBaeTCsi M3MEHEHHE TEMIEpaTypbl pEaJbHOro0 rasza Mpu
agnabarnyeckoM pacmupenud. Ecim  ra3 mpu  3ToM  oxnaxkgaercs, d3ddQexkr HazpBaeTcs
HOJIOKUTEIbHBIM, €CIIM HarpeBaercsi — OTpULATeIbHbIM. [Ipn HOpPMaJIBHBIX YCIOBHUAX OOJBIIMHCTBO
ra3oB 0OHaPY)KUBAIOT MOJIOKUTENbHBIN dPPEKT (MCKIIOUeHUs — BogopoA u renuil). [Ipumensiercs mis
HOJIYyYEHUs )KUJKUX I'a30B.

K sABIIEHMSM IIepeHOCAa OTHOCUTCS TPYIIA SIBJICHHUM, UMEIOIIUX CXOAHBIM MEXaHU3M: GHYMIPEHHee
mpenue (83a3K0cmep), menjionpoeooHocms, oudpysus.

[TepeHocuTcst 3a cYET XaOTUUYECKOIO TEIJIOBOIO JIBUYKEHUS, COOTBETCTBEHHO, UMITYJIbC, KHHETUYECKAs
9Heprus, Macca.

15. OCOBEHHOCTHU PEAJIM3ALIMMA JUCHUIIVIMHBI [JIs1 MHBAJIMAOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbS

B cootBercTBUM ¢ MeTOAMUYECKUMHU peKkoMeHaauusMu MunoOpHayku PO (ytB. 8 ampens 2014 r. No
AK-44/058H) B Kypce MmpeanoaraeTcst HCIoJIb30BaTh COIMAIBHO-aKTHBHBIE M pPe(IICKCUBHBIE METOIbI
00y4YeHHsl, TEXHOJIOTUU COIMOKYIbTYPHOU peabmiurtanuu odydaromuxcs ¢ OB3 ¢ nenpio oka3zaHus
MIOMOIIH B YCTAHOBJICHUH IOJTHOLEHHBIX MEKIMYHOCTHBIX OTHOLIEHHI.

OOyyeHue JHIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3[0POBBSl OCYLIECTBISIETCS C YYETOM
WHJIUBUIYAJIbHBIX TICUXO(PU3UUECKUX OCOOCHHOCTEH, a I WHBAJIUIOB TAK)KE B COOTBETCTBUU C
WHAUBUAYaAIbHOMN MpOorpaMMon peaduiInTaluyd HHBAINU/IA.

Jlis MI ¢ HapylmieHueM CJIyXa BO3MOXHO IpelocTaBleHHe WH(GOpMalluu BU3YaJIbHO (KpaTKHM
KOHCIIEKT JIKIMH, OCHOBHAs W JONOJHUTEIbHAs JHUTEpaTypa), Ha JIEKIMOHHBIX W NPAKTUYECKUX
3aHATUAX A0IMYCKaeTCsA IMPHUCYTCTBUEC ACCUCTCHTA, a TaK¥XeE, CYpAOIICPCBOJYUKOB n
TU(IOCYPIOTIEPEBOAUMKOB.

OHGHK& 3HAHHI CTYACHTOB Ha MPAKTUYCCKUX 3aHATHAX OCYHICCTBIIACTCA Ha OCHOBC IMHMCbMCHHBIX
KOHCIICKTOB OTBE€TOB Ha BOIIPOCHI, IMCbMCHHO BBINIOJIHCHHBIX ITPAKTUICCKUX SaHaHI/Iﬁ.

Jlokian Tak ke MOKeT OBITh NMpeAocTaBiIeH B NMUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH kK€, a TpeOOBaHUS K KayeCTBY M3JIOKEHHs MaTepuana
(MOHATHOCTh, KayecTBO pEuYd, B3aMMOJEWCTBUE C ayJUTOpHE M T. 1) 3aMEHS0TCS Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MpPEAbSBIsEMble K NMUCbMEHHBIM padoTaM (KauecTBO 0(pOpMIICHUS
TEKCTa U CMHCKA JIMTEPATYPhl, FPAMOTHOCTh, HAJIMYHME UIUTIOCTPALIMOHHBIX MaTEpUAIOB U T.1I.).

C y4eroM COCTOSHUS 3/I0pOBbsI IPOCMOTP KHMHOGWIbMA C IOCIEAYIOIIMM aHAIU30M MOXKET OBITh
MPOBEJIEH JOMa (Harpumep, Npu HeOOXOIMMOCTH JI0ONOJHUTENBHON 3BYKOYCHIIMBAIOIIEH amnmaparypbl
(HaymHMKHM)). B Takom ciydae CTYIEHT NpeloCTaBlisieT NMUCbMEHHBIA aHaiu3, COOTBETCTBYIOIIUI
MpeIbABISIEMBIM TPEOOBAHUSM.

[TpomMexxyTouHast aTTeCTAIMs AJs JIUI] C HAPYIIEHUSIMU CITyXa MPOBOJUTCS B MMUCbMEHHOU opme, mpu
ATOM HCIIONB3YIOTCS 00IMe KpUTEepuu olleHuBaHus. [Ipu HE0OXOAMMOCTH, BpeMs MOJATOTOBKH Ha
3a4eTe MOXKET OBITh YBEIHUYEHO.

Jns naunm ¢ HapyumieHHeM 3peHHsl JIONYCKAaeTcs ayAuajJbHOE TMpeAoCTaBlIeHHEe HH(pOpMaluu
(HampuMep, ¢ UCIOJIB30BaHUEM IPOTPaAMM-CHHTE3aTOPOB PEUM), a TAK)KE MCIIOJIIb30BaHUE Ha JIEKIHMAX
3BYKO3AIHUCHIBAIOIINX YCTPOUCTB (AMKTO(GOHOB W T.1.). JlomyckaeTrcss MPUCYTCTBHE HA 3aHATUSIX
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ACCHCTEHTA (TIOMOIIHMKA), OKA3bIBAIOIIETO 00YJYAOIIMMCS HEOOXOIUMYI0 TEXHUYECKYIO TTOMOIITb.

OneHka 3HaHMH CTYJCHTOB Ha CEMUHAPCKHUX 3aHATUSAX OCYIIECTBIIECTCS B YCTHOM (hopme (Kak OTBETHI
Ha BOIPOCHL, TaK M MpakTHUecKue 3amaHus). [Ipm HeoOXomumocTH aHaimu3a (UiIbMa MOXKET OBITH
3aMEHEH OIMCAHUEM CUTYallud MEKITHHYECKOTO B3aUMOJEHCTBHUS (Ha OCHOBE OIBITa PECIIOHJICHTA,
XYH0KECTBEHHON JIUTEPATYPHI U T.J.), MO3BOJISIONIMM OIICHUTh CTETIEHb CPOPMHUPOBAHHOCTH HABBHIKOB
BJIQZICHUSI METO/aMH aHaJIHM3a U BBIABICHUS cleNU(UKN (YHKIMOHUPOBAHUS W Pa3BUTHUS TICUXHKH,
MO3BOJISIOIIMMHU  YYUTHIBaTh BIHUSHHE JTHUYECKUX (akTopoB. llpum mpoBeaeHMH NPOMEKYTOUHOM
aTTeCTallM /ISl JIMI] C HapyIIeHWEM 3pPEHUS TECTUPOBAHHWE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobecetoBaHuUE MO BOIIPOCAM.

Jluua ¢ HapylmeHHsIMH ONOPHO-ABUTraTeJIbHOI0 amnmapara He HYXJalTcsi B 0coObIx (opmax
IpefocTaBlieHUs] y4yeOHbIX MaTepuanoB. OJHaKO, ¢ y4e€TOM COCTOSIHMSI 370pOBbs 4acTb 3aHSITUHN
MOXET OBITh peajn30BaHa JUCTAHIMOHHO (mpu momoumwm cetd «MutepHer»). Tak, mnpu
HEBO3MOXXHOCTU IIOCELIEHUs JICKLMOHHOIO 3aHATHS CTYACHT MOJXKET BOCIIOJIb30BATbCA KpPaTKUM
KOHCIIEKTOM JICKIIUH.

HpI/I HEBO3MOKXHOCTH IIOCCHICHHUA [IIPAKTHUYCCKOr0 3aHATHA CTYACHT MOOJDKEH IIPE€AOCTaBUTH
MMMCHhMEHHBIN KOHCIICKT OTBETOB Ha BOIIPOCKHI, IMCbMCHHO BBINIOJIHCHHOC IMPAKTUYCCKOC 3aJaHUC.

Jokian Tak ke MOKeT OBbITh MPEAOoCTaBiIeH B MUChMEHHOW (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEP)KAHHIO OCTAIOTCA TEMH K€, a TPeOOBaHMS K KadyeCTBY H3JIOKEHHUS Marepuasa
(MOHSATHOCTh, Ka4yecTBO pEuYd, B3aWMOJACWUCTBHE C AayOUTOPHEH M T. 1) 3aMEHSI0TCA Ha
COOTBETCTBYIOIIME TPEOOBAHUS, MPEABSBIIIEMbIE K MUCHbMCHHBIM paboTam (KadecTBO O(OpMIICHHS
TEKCTa U CIHCKA JINTEPATYPhl, IPAMOTHOCTh, HATMYHE WILTIOCTPAIIMOHHBIX MATEPUAIIOB U T.1I.).

[TpomexyTouHas aTTecTalys AJs JUL C HApyILIEHUSIMU OIIOPHO-BUTATEIbHOTO anmapaTa IpoBOJAUTCS
Ha OOLIMX OCHOBAaHUSX, INPU HEOOXOAMMOCTH MpoLEAypa 3auyeTa MOXKET OBbITh peann30BaHa
JTUCTaHIIMOHHO (HAaIpuMep, IpY TIOMOIIH IporpamMmsl Skype).

J1J1st 5TOr0 1O TOTOBOPEHHOCTH C MperoaBaTesieM CTYIEHT B ONpeAeIeHHOE BpeMs BHIXOJUT Ha CBSI3b
JUIsL TIPOBENIEHUsl IpOLEeAypbl 3aueTra. B Takom ciyyae 3ader chaercs B BHJIE cOOEceloBaHUS IIO
BompocaM (CM. GOopMBbI MIPOBEACHUS MTPOMEKYTOUHON aTTECTAIlUU JIJIS JIMI C HAPYLICHUSMU 3PSHHUS).
Bompoc u npaktuueckoe 3a1aHue BEIOUPAIOTCS CAMUM IIPENOJaBaTEIIEM.

[Tpumeuanue: POHIBI OLEHOUYHBIX CPEJCTB, BKIIIOUYAIOLIUE THUIIOBBIE 3aJaHUsl U METOJbl OLEHKU,
KPUTEpUN OLICHUBAHMS, TIO3BOJISIOLUINE OLIEHUTh pPE3yJabTaThl OCBOCHHUS JAHHOM JAUCLMILIMHBI
oOyyaromumucs ¢ OB3 moryt Bxoauts B coctaB PII/] Ha mpaBax oT/eIbHOTO JOKYMEHTA.

IIporpammy cocraBuiI:

I0.A. KopoBun
3aBenyrouuii kapeapoit OnCd, nokTop HU3NKO-MaTeMaTHUECKUX HayK, podeccop

Peuenzenrt:
B.JI. IlIa610B

npodeccop otneneHus siaepHoil usuku U texHonoruit (O), JOKTop PU3NKO-MaTeMaTUYECKUX HayK,
npocdeccop
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