degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Kunernueckas Teopust ra3oB
10 HANPABJICHHUIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa teopernueckoi puznku um. JI.J1. Jlannay

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocrtaBui: E.A. Hopodees, kann. ¢pus.-mar. HayK, JOLEHT, JOLEHT

[Iporpamma obcyxieHa Ha 3acefanuu kadenpsl Teoperudeckoi puszuku um. JI.JI. Jlannay 23.05.2020



AHHOTANMA
CemectpoBblii kypc Kunetnueckass Teopus Ia3oB IpelHAa3HA4YeH A CTYOEHTOB 1 Kypca Marucrparypsl
YHUIL] AJIT ¢wusrex-mkonsl a’dpokocmudeckux TexHonoruii (DAKT). Kypc cnemyer 3a kypcom
«Craructudeckas GU3MKa» U SBISCTCA 3aKITIOYUTEIIFHBIM KypCcOM B 00IIEM Kypce TEOpeTHIEeCKON (QU3HKH.
Kypc Haumnaercs ¢ BBeleHMsS (YHKLIUHM paclpelesieHus MOJEKYlT — OCHOBHOTO OOBEKTa KHHETHYECKOM
TEOpUH Ta30B. AHANU3UPYIOTCS (DU3MYECKUE MPEANOIOKEHUSI He0OXOAMMBIE IJisi BBIBOJA KHHETHYECKOTO
ypaBHEHUs. B 3TUX NIpeAnosoKeHUsX BBIBOAMTCS KHHETUYECKOE YypaBHeHUe bonblMaHa, W3ydaroTcs
CBOICTBa MHTETpaJla CTOJIKHOBEHHUH U JToKa3biBaeTcsi H-Teopema bonbimana.
Ucxonst u3 xuHeTnyeckoro ypaBHeHHsI bonbliMaHa MpOM3BOAUTCSA BBIBOJI MAaKPOCKONMYECKHX YpaBHEHUH U
paccMaTpUBarOTCs pa3aMyHbIe IPUEMBI AJIs IOJIY4YEHUS 3aMKHYTOW CUCTEMbI YPaBHEHUH MMIPOANHAMUKY.
Tpetuii pa3nen Kypca nocBsieHa NPUOIMKEHHOMY PEIIEHHI0O KHHETHYECKOTO YPaBHEHHSI ITPU MaJIbIX YUCIIax
Knyncena. Hcmonesys meron Uenmena-DHCKOra HaxXOOATCS MOMPABKU K JIOKAIbHO-PABHOBECHOHN (YHKLMHU
pacIpeneneHusi, ¢ MOMOIIBI0 KOTOPBIX, BBIYMCIAIOTCS  KOI(GGHUINEHTHl TEIUIONPOBOAHOCTH U BA3KOCTH
OJTHOATOMHOTO rasa.
UerBeprass 4yacTh Kypca IOCBAIIEHAa KUHETUYECKOW TeopuH cMmecu ra3oB. Metox YemmeHa-OHckora
pacmpocTpaHeH Ha S3TOT Ciydail, 4TO MO3BOJISIET JAETAJIbHO ONHMCATh TakKhe sBICHUSA Kak auddysus u
TepMoudy3us B CMECH T'a30B.
SBieHuss B ciabopa3peXeHHBIX ra3zax HM3y4aercs B IIITOM paszaene Kypca. PaccmarpuBaroTcs rpaHudHbIC
YCIIOBHSL Ha TOBEPXHOCTH TBEPIABIX CTCHOK, a Takke I(PQEKTbl TeMIepaTypHOro CKayka W TEIUIOBOIO
CKOJIbKEHHA. AHAIM3UPYIOTCS YCIOBUS, NMPH KOTOPBIX BaXKHBI cjaracMble B YPaBHEHHUSX THAPOAMHAMUKHU,
CIIeIyIOIEe 32 HAaBbE-CTOKCOBCKUM MNpHOMMKeHHeM. BoiBomsrcs ypaBHeHust bapHerTa, Ha MX OCHOBE
paccMaTpuBaeTcs SIBIICHHE TEPMOCTPECCOBOM KOHBEKIMH. PaccMarpuBaloTcsi TakKe, KHHETHUECKUE SIBICHUS
B TI0JI€ JIA3E€PHOT0 M3IYYEHHUs TaKue KaK CBETOMHAYLMPOBaHHas 1 Qy3us U CBETONHAYINPOBAHHBIN Ipei.
B mectom pasmene Kypca H3ydaroTcs SIBICHHS B CHJIBHOPA3pEKEHHBIX Traszax. V3ydaercs KOHLEHIUS
KO3 (QHUIMEHTOB AaKKOMOJALMU Ha IOBEPXHOCTH Tel U BBIBOIAATCA (HOpMyNBl Uil a’pOAMHAMHYECKHX
K03()(hUIIMEHTOB MPOCTHIX TEJ B PEKUME CBOOOAHOMOJIEKYISIPHOTO 00TEKaHHsI ¢ OOJIBLINM YiciioM Maxa.
B cenpmom pasgene Kypca JaeTcs BBEOCHHE B HEPABHOBECHYIO TEPMOIMHAMHUKY. BBIBOAWMTCS NpUHIMI
CUMMETPUHM KHHETH4YeCKUX Kod(p¢unuento OH3arepa, paccMaTpuBaeTCs TEOpUs JIMHEHHOTO OTKIIMKA
CHUCTEMBbl Ha BHEIIHEe BO3MYILIEHHs, BBOIUTCS MOHATHE 0O00OHmIEHHON BocnpuuMumMBocTH. Jaercs
(dhopMynrpoBKa QIIyKTYallMOHHO-IUCCUITAIIMOHHON TeopeMbl B BEIBOAMTCS (opmyina Kybo.
B 3aximroueHue kypca paccMarpuBaeTCs BOIPOC BbIBOJA KMHETHYECKOIO ypaBHeHMs bonbliMaHa ucxons u3
YpaBHEHUI MUKPOCKOIIMYECKOW AMHAMUKU MOJIEKYII.

1. leau u 3apauu

eap AUCUMNIMHBI

JlaTb cTyneHTaM 3HaHHs, HEOOXOJUMBIE Ul OMMCAHMS PAa3IMYHBIX (U3HMUCCKUX SBICHUH B 00IacTu
MPWIOKEHUN KJIACCHYECKOM KHUHETHYECKOM TEOpHH W METOABl IMOCTPOECHMSI COOTBETCTBYIOIIMX
MaremMaTHyeckux Mmozenei. [loka3arh cooTBeTcTBHE (DM3NYECKUX MPEANONOKEHUH, TMOJIOKEHHBIX B
OCHOBY KMHETHYECON TEOPUH, CYLIECTBYIOINUM SKCIIEPUMEHTAIBHBIM TaHHBIM, YTO ITO3BOJISIET CUUTATh
TEOPUIO0 JIOCTOBEpHOW B o001acTh e€ NpUMEHUMOCTH. JlaThb HaBBIKH, TO3BOJISIONINE TOHSTH
a/ICKBaTHOCTh TEOPETHYECKOM MOZAENH COOTBETCTBYIOLIEMY (U3NUYECKOMY SIBICHUIO U OINpPENEIUThH
Ipeessl €€ NPUMEHUMOCTH.

3agaum AU COMIIHHBI
* l3yyeHue MareMaTH4eCKOIo anmnapara TEOpUM KUHETUUECKUX YPaBHEHUM;

. N3y4YeHHE METOOB BBIBOA MAKPOCKAIMYECKMX YPABHEHMH MEXAaHUKH CIUIOIIHBIX CPex U3
MOJIEKYJISIPHOTO OMTUCAHMS CPEbl C TOMOIIBIO KHHETHUYECKUX YPaBHEHUH;

* HM3y4YCHHE METOAOB BBIUMCIICHUS KHHETHUECKUX KOA(P(PHUIMEHTOB BSI3KOCTH U TEIIONPOBOJHOCTH U3
"MepBbIX TPUHLIUIIOB";

. OBJIaJIEHUE CTYIEHTaMHU METOJIOB KJIACCHYECKOW KWHETHYECKONW TEOpHUH Ta30oB JUJISl OMHCAHHS
Pa3JIMYHBIX PEKUMOB TEUCHUS ra3a.

2. Ilepeyens opMupyeMbIX KOMIIETeH M
OcBoeHUE TUCIUILIMHBI HAITPABICHO Ha (YOPMUPOBAHHE CICAYIOLUINX KOMITETECHIIHIA:

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUILIHHE (MOTYJII0)



B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!
- OcHoBHBIE (U3HYECKHE TIOJIOKEHUS KIIACCHYECKOH KHHETHUECKOI Teopuu;

- OCHOBHBIC YpaBHCHUA KHHCTHYECKOM TCOpHUU U TIPCKAC BCCr0 KHUHCTUUYCCKUC YPABHCHUC

bonpnmana;

- OCHOBHBIC MCTOJbI MATCMATUYCCKOTO aIlrapara AJisd pCIICHUA JIMHCHHEIX HUHTCTPaJIbHbIX ypaBHeHI/Iﬁ

BO3HHUKAIOIIMX B KHHETHYECKOMN TCOPUHU I'a30B,

- OCHOBHBIC MCTOAbI PCIICHUS 3aa49 B ITUHAMHUKE PA3PCIKCHHOTO Ira3a,

- MCTOIBI U CITOCOOBI OITUCAHMS B3aHMMOJICHCTBUS Ta3a C TMOBEPXHOCTBIO;

- MCTOJBLI MMOJTYYCHHUA KUHCTUICCKUX ypaBHeHI/Iﬁ nu3 ,Z[HHaMH‘ICCKOﬁ TCOpHUU.

YMETb:
- Ilonb3oBarbes anmnapaToM ypaBHEHUM B YaCTHBIX IPOU3BOMIHBIX;
- TIOJIB30BAaThCS allapaToM TEOPUU BEPOSITHOCTEH;
- TIOJIb30BAThHCS AIlIapaToOM BEPOSITHOCTHBIX (DYHKIUH pactpeeneHus;
- pelaTh ra30KMHETHYECKHE 3a/1a4l C yYETOM BHEIIHUX ITOJIEH;
- peuiarh 3aa4y O NOBEJCHUHM MaKPOCKOIIMYECKUX CUCTEM B 3aJaHHOM BHEIIIHEM I10JIE;

- HPUMCHATH MCTOA TCOPUU YemnmMena- DHCKOra JJIS BBIBOJA ypaBHeHI/Iﬁ ra3oBoi JNHaMUWKH;

- IpUMEHATHh MeToA YenMeHa-OHCKora B KHHETUYECKOW TEOPUH CMECH ra30B;
- npumeHsTh ypaBHeHne Dokkepa-Ilnanka mis HaxoxaeHus ko3 duunentoB nuddysun.
BIAJIETh:

- OCHOBHBIMU MCTOAAMU MATCMATUYCCKOI'O arirapara Kak KJIaCCHYCCKOM KHHETHYECKOM TCOpUn

rasos;

- HaBbIKaAMU TCOPCTUYCCKOIO aHAJIM3a pPCajibHBIX 3a1a4, CBA3dHHBIX KakK CO CBOICTBaMH

MaKpOCKOIUYECKUX CUCTEM PA3JIMYHOM NPUPOIBI, TAK U C UX KUHETUYECKUMU CBOMCTBaMU.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM

OTBECACHHOI'0O HA HUX KOJHYECTBA aKaJeMHUIECCKUX YaCOB U BU/10B y‘leﬁﬂbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

CaMOCTOATCIIbHYTO pa60Ty, qac.

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOThI
pabora

| @OyHKIMS paclpelesicHusl. YpaBHEHUE ) ’ 3
Bonsimana.

2 CpoiicTBa wuWHTerpaja  CTOJIKHOBEHHUH. 2 5 3
H-reopema.
I'mnponunamuuexcue BenuuuHbl. Obmiee

3 ypaBHEHHE INepeHoca. BrIBOA ypaBHEHHH 2 2 3
ra3oBOM JUHAMUKHU.
Kunernueckoe ypaBHeHue Uit ciabo

4 HEOMHOponHOTO Ta3a. JluHeapuzarus 2 2 4
WHTErpajia CTOJIKHOBEHUH.
Merton Yenmena-OHckora. Brlumcienue

5 KO3(PUITMEHTOB TEIUIOMPOBOAHOCTH U 2 2 3
BA3KOCTH.

6 VYpaBuenue bonbiimana asst cMecH ra3os. ) 5 4
Huddysus u repmomudpysusi.

7 Juddyszus nerkoro raza B Tskenom. ['a3 ) ’ 3
Jlopenna.
Huddysus TsDKENOro raza B JIETKOM.

8 BbpoyHoBckoe  nBMKEeHHE. YpaBHEHUE 2 2 4

JlamxeBeHa.




YpaBHeHUE ®oxkkepa-Ilianka.
YpaBHEHHUE TUCCUTTATUBHOW TUHAMUKU.

SBnenuss B ciab0  Pa3pekKEHBIX
10  |razax.TemmoBoe 4 4 3
ckonmxenue. Tepmodopes.

VYpaBuenuss ~ bapHerrta.TemneparypHsie

11 HampspkeHns B rasax.TepMmocTpecoBas 2 2 3
KOHBEKLIUS.

12 SIBiIeHUS] B CHIIBHO PE3PEKEHHBIX ra3ax. ) 5 3
CB0OOAHOMOJIEKYIISIPHOE TEUEHHE.
B3aumozeiicTBue ¢ NOBEPHOCTBIO TeENA.

13 2 2 3
Koadhdunmentsr akkomonaum.

WHAMHYECKUH  BBIBO ABHEHUS

4 |2 AP 2 2 3
bonbmana.

Wroro yacos 30 30 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. ®yukius pacnpeaeneHus. YpaBHenue bonbimana.

VYpoBHu onucanus Oojbmoro ywmcna vactuu. DyHKuus  pacnpeneneHus.  DPusmueckue
IIPEIIIONOKEHUs] [IPU BBIBOAE KUHETHYECKOI'O ypaBHeHMs. IIpMHIMN JeTanbHOro paBHOBECHUS.
Kunernueckoe ypaBHeHue bonpimana.

2. CBoiicTBa HTErpaja CTONKHOBeHHH. H-Teopema.

CBoiicTBa MHTErpana CTOJIKHOBeHHN. BbIBoA (hopMyInbl CBA3BIBAIOIICH SHTPONUIO ra3a ¢ QyHKUUEH
pacnpenenenus. H-reopema. Jlnnnaa cBoOoHOTO Mpodera moiekyi. Yncno Kayncena.

3. T'mppommHamuuekcue BenuuuHbl. OOliee ypaBHeHHE TMepeHoca. BBIBoj ypaBHEHHWI ra3oBoi
JTUHAMUKU.

I'uaponuaamMudeckue BenwuuHbL. OOlIee ypaBHeHHE TiepeHoca.  BbIBOJ ypaBHEHWH Tra3oBOM
JUHAMUKHA W3 KUHETUYECKOTO ypaBHEHHUs bonbliMaHa. 3akoHBI COXpaHEHHsI MAacChl, UMIYJbCa U
SHEpPIUU. 3aMblKaHUE CUCTEMbI YPABHEHUH ra30BON AMHAMHKU.

4. KuneTnueckoe ypaBHEHHE [UIsi Ci1a00 HEOAHOpOAHOTO ras3a. JlmHeapwszanms WHTErpajia
CTOJIKHOBEHUH.

[IpubnuxenHoe pemenue ypaBHeHuss bonbimana mpu mManibix umciax Kayncena. Kunermueckoe
ypaBHEeHue i c1abo HEOAHOPOAHOTO ra3a. JInHeapu3anus HHTErpajga CTOIKHOBEHHH.

5. Meron YUenmeHna-DHckora. Berarncnenne k03 OUIMEHTOB TEIUIONPOBOAHOCTH U BSI3KOCTH.

Mertox Yenmena-DHckora. BelpakeHHe J€BOI Y4acTH KMHETHYECKOTO YpPaBHEHHsS Yepe3 IpaHeHTHI
Temreparypel H ckopoctu. CBeleHHE JHMHEHHBIX MHTErPajbHBIX YPaBHEHHH K CHCTEME
alreOpanyecKuX ypaBHEHUH C TIOMOIIBIO pAa3JIOKEHHsS HWCKOMBIX (QYHKIMA 10 0asucy wu3
OPTOrOHAJIBHBIX MONMMHOMOB CoHMHA. BripaxkeHne ko3 GUIIMEHTOB TEIUIONPOBOJHOCTH U BS3KOCTH
rasa d4epe3 TPAHCIOPTHBIE CEUYCHMS paccestHUs MosieKyn. CuMMeTpuss KHHETHYECKUX
k03 purueHToB.



6. YpaBuenue bonbimana muis cmecu razos. Auddyszus u repmonuddysus.

Kunernka cmecu ra3oB. YpaBHenue bombiimana s cmecu ra3oB. Merox Yenmena-DHckora st
ounapuoii cmecu. Juddysus u repmomuddysus. ddpdexr Todypa kak cummerpunbiii 3@dekr k
tepMonuppy3uu.

7. Huddysus nerkoro rasza B Tsokenom. a3 JlopeHia.

OCHOBHBIE TIPEIIOIIOKEHUS MozeH ra3a Jlopenna. BeiBo yrpoIieHoro KWHETHYeCKOrO ypaBHEHHS
u ero pemenne. opmynbl 11 ko3 dunuento auddysun u repmoauddysuu B raze Jlopena.

8. Inddysust TsokeIoro rasa B JIeTKoM. bpoyHoBcKoe JiBukeHue. YpaBHeHue JlankeBeHa.

Huddysus Tsoxenoro rasa B jerkoM. Dusznueckue NpeanonoxeHus. bpoyHoBckoe nBHXKEHHE.
VYpaBuenue JlamkeBena. IlogBmwkHOCTh TspDkenmol dactuil. CooTHoIIeHHe  OWHIITEWHA
cBsi3bIBaroIue MU Gy3HI0 U TOABHKHOCTD TSDKEJION YaCTULIBL.

9. ¥paBuenue dokkepa-Ilinanka. YpaBHeHNE TUCCUNIATUBHON AUHAMUKH.

BriBog ypaBuenust @okkepa-Ilnanka meToqoM npeodpa3oBaHHs MHTErpajia CTOJIKHOBEHHS C YU4ETOM
MaJIOCTH W3MEHEHMs HUMIIyJbca B IIPOLIECCE CTOJKHOBEHMS. AJIBTEPHATHUBHBINA BBIBOJ ypPaBHEHMUS
@®okkepa-Ilnanka W3 ypaBHEHMS [BMKEHHS 4YacTHIBI CO CIyYalHOM CHJIOM. YpaBHEHUE
JYCCUIIATUBHOM quHaMUKU. CKphITasi CyepCUMMETPUS YPABHEHUS AUCCUIIATUBHON AUHAMUKHU.

10. SABnenus B cnabo paspexenbix razax.TemioBoe ckonbxenue. Tepmodopes.

I'panuyHble ycnoBus Ha TOBepXHOCTH TBepaoro tena. Koaddumument temmeparypHoOro ckadka.
TemmoBoe crkonmbxenue. Cnabdoe u cuitbHOE ucnapenue, Tepmodopes.

11. YpaBHenus bapuetra. TemneparypHble HanpsKEHUS B razax. TepMoCcTpecoBast KOHBEKIINS.

Henpumennmocts ypaBHennit HaBre-Ctokca amsi onmucanusi MEAJICHHBIX H30TEPMUUECKUX TCUCHHH.
VYpaBHenus bapHerrta. TemneparypHble HAIIPsKEHU B ra3ax. TepMocTpeccoBasi KOHBEKIIMS.

12. SIBneHus B CUJIBHO pe3pekeHHBIX razax. CBOOOTHOMONEKYIIPHOE TCUCHHE.

CBobonHO MonekyisipHoe TeueHHue ra3a. [loToku maccel, uMiynbea U sHeprun. D¢ dext Knyncena.
OOmee pemenue 3amaun Komm 11 KUHETHYECKOTO YpaBHEHHsS, OMMCBHIBAIOIIETO CBOOOTHO
MOJIEKYJIIPHOE TEUECHHE.

13. B3anmopeiicTBre ¢ TOBEpHOCTHIO Tena. KoauimeHTs akkoMonanuu.

B3aumogeiicTBue raza ¢ IOBEPXHOCTBHIO Tejla. PexuM mosHoi akkoMopauuu. JIuneliHas Teopus
TEIUIOOOMEHAa M TOBEPXHOCTHBIX CHJI JUIsl Tella B CHJIBHO pa3pexeHHoM raze. KoadduuumeHTsr
AKKOMOJALIHH.

14. JlunamMmuyeckwuii BbIBOJI ypaBHeHuUs bonbimMana.

VpaBuenue JluyBumns.  llemouka boromo6osa. [IpoGinema 3ambikanus. Amnzan bonbimana.
JunaMuueckuil BeIBoA ypaBHeHUs bonbumana. Bo3moxnble 0600menus ypaBHeHust bonbumMana.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI



OcHoBHas nuTeparypa

1. Teopernueckas pusuka [Texcr] : B 10 . T. 10 : ®usnueckas kuHeTHKA : y4e0. mocodue s By30B /
JI. 1. Jannay, E. M. Jludpmm ; mon pea. JI. I1. [TutaeBckoro .— 2-e uzf., ucnp. — M. : ®uzmaniur,
2001, 2002, 2007 .— 536 c.

JomnonHurensHas auTeparypa
1. BBeaenue B coBpeMeHHYI0 cratuctuueckyto ¢pusuky [Tekcr] / P. O. 3aitnes - M.JIMBPOKOM,2016

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

HocrynnHeie yepes Internet, yueOHbIe mocoOUst 1 COOPHUKH 3a/1a4, pa3paboTaHHBIC ISl IAHHOTO Kypca.
1. Koran M.H. [lunamuka paspesxxeHHoro raza — M.: Hayka, 1967.

2. ®eprurep [x.,Kanep K. Maremarnueckast Teopus mpoiieccoB neperoca. — M.: Mup, 1976.

3. He I'poot C., Mazyp I. HepaBHoBecHas TepmoanHamuka. — M.: Mup, 1964.

4.boromo6oB H.H. [Ipobiembl tuHaMuuecKoi Teopuu B craTiucTnideckoit puszuke. — M.-JI.: TUTTII,
1946.

5. Yenmen C., Kaynunr T. MatemaTtuueckast Teopus HSOTHOPOIHBIX ra3os. - M.: MJI, 1960.

6. I'pan I'. Tepmoaunamuka razos. -M.: Mamunoctpoenue, 1970.

7. Makcenn Jx. K. Tpynsl no kunernueckoii Teopun ra3os. -M.: BUHOM. Jlabopatopus 3nanuii,
2012.

8. bonbuman JI. M30panuble Tpyabl. - M.: Hayka, 1984.

9. Yepuunbsauu K. Teopus u npunoxxkeHus ypaBHenus bonbumana. -M.: Mup, 1978.

10. Koran M.H., I'ankun B.C., ®punnennep O. I, O HanpsoKeHUAX, BOZHUKAIOIINX B ra3ax

BCJIEJICTBHE HEOJHOPOIHOCTEH TEMIIEPaTyphl M KOHIIEHTpanuii. HoBbIe THITBI CBOOOIHOM KOHBEKIINH.
V®H, 1976, T. 119. B. 1. C. 111-126.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

OnekrponHas 6ubnuorexa lib.mipt.ru
9. MeTonnueckue yKa3anus 1J1s 00y4al0UIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

Crynent, usyvatomnii kypc «KuHermueckas Teopus Ta3oB», IOJDKEH C OOHOH CTOPOHBI, OBJIAJCTh
OOIIMM MOHATUHHBIM aNIapaToM, a ¢ JPYroil CTOPOHBI, TOJKEH HAyYUThCSl IPUMEHSATh TEOPETUUECKIE
3HaHUS Ha IPAKTUKE.

B pesynbrare m3ydeHus QUCLUIUIMHBI CTYACHT JOJDKEH 3HATh (DyHIAMEHTAaJbHbIC MOHSTHUS, 3aKOHHI,
TEOPUHU KIACCHYECKOW M COBPEMEHHOW (DU3MKHU; MOPAIKMA UYMCICHHBIX BEIMYMH, XapaKTEepHbIC IS
pa3IMYHBIX pa3ieoB (U3UKH; COBPEMEHHBIE MPOOIeMbl (PU3UKH, MATEMATHKH.

YeneniHoe ocBoeHNe Kypca TpeOyeT HanpsnKEHHOM CaMOCTOSTEIbHON paboThI CTy/IeHTA.

B nporpamme Kypca npuBeieHO MUHIMAaJIbHO HEOOX0MMOe BpeMs sl pabOoTHI CTy/IEHTa HaJl TEMOH.
WnauBuayansHas paboTa MpearnoiaraeT caMOCTOSTEIbHOE BBIMOMHEHHE CTYACHTOM OINPENEIeHHOTO B
«3ajanun» Habopa yNpaKHEHUH W 3aJlad B COOTBETCTBHU C TEMAaTHKOW CeMWHApCKuX 3aHsTid. [Ipu
HEOOXOAMMOCTH CTYACHT TMOJy4YaeT KOHCYJIBTALMIO IO BBIIOJHEHHIO OTHENbHBIX 3a1ad y
[IperojaBareisl BEIYLIEro 3aHATHS Kak BO BpPEMs IIPOBEAEHUS CEMUHAPCKUX 3aHATUH, TaKk U BO
BHEYPOYHOE BpEMsl IO COIIACOBAHMIO C IperojaBareieM. «3aJaHue» pas3’aeTcsl BCEeM CTYIEHTaM B
BU/ie y4eOHO-METOANYECKOT0 MaTepHaia, COIEpKallero MporpaMMy Kypca M yNpakHeHHUs, U 3a7adu,
BKJIIOUECHHBIC B /IBa JOMAITHUX 3aJaHUS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

Nnpo¢uJIb NOATOTOBKH: @DOTOHNKA, KBAHTOBBIE TEXHOJIOTUH U IByMEPHBIE MAaTEPHAIIBI
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kagenpa reopernueckort ¢puzuku um. JI.J1. Jlannay

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: E.A. Jlopodees, kann. ¢us.-mar. HayK, JOIEHT, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nzyuenus aucuuIuinHbl « KnHeTnueckas TeopHs ra3oB» 00yyaroIuiics J0KeH:

3HATh:
- OcHoBHBIC (U3NIECKHUE MTOJIOKECHHUS KIACCHIECKON KHHETUIECKOH TeOpHH;
- OCHOBHBIC YpPABHEHHS KUHETUYECKOM TEOpPUM M TPEKIE BCETO KUHETUYECKUE YpaBHEHUE
bonpnmana;

OCHOBHBIC MCTOAbI MATCMATUYCCKOI'O alIapara Ajisd peIICHUA JIMHCHHEIX HUHTCTPaJIbHBIX ypaBHeHI/Iﬁ

BO3HHUKAIOIIMX B KHHETHYECKOMN TCOPUHU I'a30B,

OCHOBHBIC MCTOABI PCHICHUSA 3a/1a4 B JTUHAMUKC Pa3pCiKCHHOTO Ira3a,
MCTOAbI U CITOCOOBI OITUCAHMS B3aHMMOJICHCTBUS Ta3a C TMOBEPXHOCTBIO;
MCTOJBI IMOJTYYCHHUA KUHCTUYICCKUX ypaBHeHI/Iﬁ nu3 ,I[HHaMH‘ICCKOﬁ TCOpHUU.

[Tonp30Barkcs anmnapaToM ypaBHEHUH B YAaCTHBIX IIPOU3BOAHBIX;

I0JIB30BATHCS ANMNapaToOM TEOPHH BEPOSITHOCTEH;

TI0JIb30BAThCS AMNapaToM BEPOSATHOCTHBIX (DYHKIMH pacTpeaesCHUs;

pemarb ra30KMHETHYECKHUE 3a7a4 C YIETOM BHEIIHUX MOJIEH;

pelaTh 3aJa4yu O OBEJIECHUN MaKPOCKOIIMUECKUX CUCTEM B 3aJaHHOM BHELIHEM II0JIE;
MIPUMEHSATH METOJ] TeOpuH YenmMeHa- DHCKoOTa JUIsl BBIBOAA YPAaBHEHHUH ra30BOil TUHAMUKY;
IpUMEHATh MeTo YennMeHa-OHcKora B KHHETHYECKOM TEOpUH CMECH Ia3oB;

npuMeHsTh ypaBHeHue dokkepa-Ilnanka s Haxoxaenus ko3¢ uuueHTos 1udpdysuu.

BJIaJeTh:

OCHOBHBIMU MCTOAAMU MATCMATUYCCKOI'O arlrapara Kak KJIaCCUYCCKOM KHHETHYECKOM TCOpUn

rasos;

HaBbIKaAMU TCOPCTUYCCKOIO aHaJIM3a pPCajibHBIX 3alad, CBA3dHHBIX KaK CO CBOICTBaMH

MaKpOCKOIIUYECKUX CUCTEM PA3JIMYHOM PUPOIBI, TAK U C UX KUHETUYECKUMU CBOMCTBaMU.

3. IlepeyeHb THNOBLIX (PMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0



3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3aJaHHMil, HCMOJb3yeMBIX /IJsl OIEHKH 3HAHMI,
YMeHUil, HABbIKOB

[TpomMexxyTodHas arTecTalys MO JUCHUIUIMHE OCYIIECTBIsIeTcS B (opMe 3K3aMeHa. DK3aMeH
IIPOBOAUTCA B YCTHOH (opMme.

HepequL KOHTPOJIbHBIX BOITPOCOB:

Tepmonunamuka. ba3oble nonarus. Hayana repmoanHaMuKy.
Wneanbublii 603e-ra3. Konnencanus boze-Diinmreiina
TepMoauHaMuyeckue NOTEHIMAIbl. TepMOIMHAMUYECKHE TOXKIECTBA.
YpaBHEHUE COCTOSIHUS U TEPMOAMHAMUYECKUE TIOTCHIIMAIBI HJIealIbHOTO 003e-Ta3a.
CooTHOIIeHUS MEXKY TPOU3BOIHBIMU TEPMOAMHAMUYECKUX BEITHUUH.
[Tapamarnetusm [laynu u nuamarserusm Jlanaay 3J€KTpOHOB B METaJLIe.
MaxkcumanbHast pabora. TepMoarHaMIUECKHE HEPABEHCTBA.
XUMHUUYECKUH MOTEHLUA, IaBJICHHUE U TEIUIOEMKOCTh 3JIEKTPOHOB B METAJLJIE.
3aBUCUMOCTbh TEPMOAMHAMUYECKUX BEJIMYMH OT YUCJIA YACTHUIL.
. UneanbHsiii pepmu-raz. DHeprus OepmMu U TemIieparypa BeIpoXKIeHHs hepmu-rasa.
. PaBHOBecHe Tesia BO BHEIIHEM I10JIE.
. Pactipenenenne 'n66ca ¢ mepeMeHHBIM YHCIIOM YacTHIl. boJbioil kaHOHUYEeCKUi
aHCcaMOJTb.
13. TepMoauHAMUYECKUIA ITOTEHITAAT L.
14. KsanroBsle rassl. Pacnpenenenue ®epmu-/upaxa u boze-OitHiureiina
15. CBs3b MakcUMaJIbHOW PabOThI C SHTPONMEH HEPABHOBECHOT'O COCTOSIHUS.
16. KBanToBas norpaBka K ypaBHEHHIO COCTOSTHUS UJI€aIbHOI0O ra3a BAAIM OT BBIPOXKICHHUS.
17. Cratuctuka rayccoBbiX piaykryanuid. DiayKTyaluu OCHOBHBIX TEPMOJMHAMUYECKUAX
BEJIMYMH.
18. CBobGosHas sHeprus cnabo HeUJeaaIbHOro KJIACCHUYECKOoro rasa. BupuaasHoe
paznoxenue. @opmyna Ban-gep-Baanbca.
19. ®nykryanuu yncna yacTull B uaeaabHoM rase. Pactipenenenus Ilyaccona u I'aycca.
20. TepMoguHAMHUYECKHE TOTEHITHAIBI UICATBHOTO ra3a ¢ MOCTOSTHHOM TETIOEMKOCTBIO.
21. Metox ancam6ueii 'm60ca. CpenHue 3HaUeHHsI. Dproauveckas TUIIOTe3a.
22. YcnoBue xuMHU4Yeckoro paBHoBecusi. Monuzannonnoe paHoBecue. opmynsl Caxa.
23. Knnaccnyeckwii cTaTucTiHuecKuil ancamOi1b. OYHKIUS pacpeieCHHUS.
24. CpoiicTBa napa- 1 OpTOBOI0PO/A.
25. Knaccuyeckoe ypaBHenue JlnyBuis.
26. CraTucTuyeckas CyMMa, CBOOOIHAsI DHEPTHUS M SHTPOIIHS OTHOATOMHOTO HUACATHHOTO
rasa.
27. T'urote3a o0 paBHBIX alPUOPHBIX BEPOATHOCTIX. (MUKPOKaHOHNYECKHUI aHCAMOITh).
28. CraTuctudeckas CyMMa, CBOOO/IHAsI SJHEPTHUS M SHTPOIIHS ABYXaTOMHOTO HJI€ATHOTO
rasa.
29. Marpuna miotaocta. Onpenerenue, cBolicTsa. [IpuMep MaTpuIlbl IIIOTHOCTH.
KBanToBoe ypaBHenue JInyBuis.
30. CraTtucTuka U TEpMOJMHAMHUKA YEPHOTO U3NTydeHHsI. POTOHBI.
31. KBaHTOBBIN CTATUCTHUYECKHI aHCAMOITb.
32. ®oHOHBI B TBEpABIX Tenax. Monens Jlebas.
33. Pacnipenenenne ['m66ca (Kanonwmueckuit ancam6i1p). KBaHTOBBIN BapuaHT.
34. CraTuctrueckas CyMMa U CBOOOIHAS SHEPTHUs uaeanpHoro rasa. (Oomee
COOTHOIIICHUE).
35. Pacnipenenenne ['m66ca (Kanonmueckuit ancam6ip). Kiaccuyeckwii BapuaHT.
36. TepMoMHAMHUYECKHE TOTEHIIUAIIBI UJI€ATILHOTO Ta3a C MOCTOSIHHOM TEIIOEMKOCTBIO.
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37. DHTpONUS KaK XapaKTepUCTUKA CTATUCTHUECKOTo aHCaMOuIs1. AnabaTideckuil mporecc.

38. YpaBHenue aguadatsl 11l HACATBHOTO Ta3a U YEPHOTO U3ITYYCHHS

39. Crartuctuueckast cyMMa U CBOOOJIHASI SHEPTUSI MHOTOAaTOMHOTO HJICAIbHOTO Ta3a.

40. Pacnipenenenne ['n66ca (Kanonnueckuit ancam6sip). KBaHTOBBINM BapHUaHT.

41. YcnoBue paBHoBecus dpas. Popmysia Knaneiipona-Knaysuyca. Kputuueckasi Touka.
TpoiiHas To4Ka.

[TprMepbl KOHTPOIBHBIX 3aAHUMNA:

1. Cucrema cocrout u3 N HEB3aMMOACHCTBYIONIMX OCHHUIATOPOB. HaliTm uucio
coctosiHu ((ha30BbIil HHTETpall) B KIIACCUYECKOM CIIy4ae U, MOJIb3YSICh UM, OIpPENEIUTh
SHTPOIUIO CUCTEMBI S MpH 3aJaHHON dHeprun E . [lonmyuuTh CBSI3b MEXIYy DHEpPTruei u
TeMIepaTypor cucteMbl . HalTh TemI0eMKOCTb CHCTEMBI.

2. BBIUMCINTB SHTPONHUIO M BPAIIATEIBHYIO TEITNIOEMKOCTh YUCTHIX OPTO- U MApaBOI0pO/a.
3anucarh YCIIOBUE HUX IOJIHOIO TEPMOJMHAMHYECKOIO pPaBHOBECHUS M OIPENEIUTH
BpAllaTeIbHYI0 TEIUIOEMKOCTh M OIPENEIUTh BPAIIATEIbHYIO TEIJIOEMKOCTH CMECH.
CpaBHUTH TEIUIOEMKOCTh CMECH TIPU 33JJaHHBIX KOHIIEHTPALUSAX OPTO- U apaBOAOpOJia C
TEIJIOEMKOCTBIO B YCIOBHSAX IOJHOTO TEPMOJINHAMHYECKOTO PABHOBECHSL.

4, Kputepuu ouleHUBaHUSI

Onenka «ommmydo (10)» BeicTaBisieTcss 00ydaromeMycs, €CJIH OH I0Ka3ajl BCECTOPOHHHUE,
CHCTEMaTH3UPOBAHHbIC, TJIYOOKHE 3HAHHS MO Y4eOHOM Mporpamme JAMCUUIUIMHBI, a TaKXe IO
OCHOBHBIM BOIIpOCaM, BBIXOIAIIUM 3a eé npeacibl, © YMCHUC YBCPCHHO NPHUMCHATHL HUX Ha
NPaKTUKE NP PEHICHUU KOHKPETHBIX 3a/1a4, CBOOOHOE U MPABUIbHOE 00OCHOBAHUE MPUHSTHIX
pELICHUN.

Onenka  «ommmuno  (9)»  BbICTaBiseTcss  OOydJarolieMycs, €ClId  OH  [OKasal
CUCTCMATU3UPOBAHHLIC, FHY6OKI/I€ 1 TIOJIHBIC 3HaAHUA y‘I€6HOI\/JI nporpamMmmbl JUCHUIIJIMHBI W
YMEHHE YBEPEHHO MPUMEHATh UX Ha MPAKTHKE MPU PEUICHUH KOHKPETHBIX 3a/1a4, CBOOOHOE U
MPAaBIIILHOE 00OCHOBAHUE MPUHATHIX PEIICHHM.

Orenka «xopotio (8)» BbICTaBIsIeTcs 00y4aroneMycs, eClIl OH MoKa3aj CUCTEeMAaTU3UPOBAHHBIC
U TiyOOKue 3HaHUs y4yeOHOW MPOrpaMMbl TUCHUIUIMHBI U1 YMEHUE YBEPEHHO MPUMEHSTh UX Ha
NPaKTUKE TIPU PEIICHUU KOHKPETHBIX 3a71a4, MPaBHILHOE 000CHOBAHUE MPUHSTHIX PEHICHUH.
Omnenka «xopomo (7)» BBICTaBISIETCS OOydYaroIIEMyCs, €CIM OH TBEPAO 3HACT Marepual,
TPaMOTHO U TIO CYIIECTBY MU3JIaraeT ero, yMeeT MPUMEHTh IMOTY4YeHHbIE 3HAaHUS Ha MPaKTUKE, HO
JO0IMYCKA€T B OTBETC UJIM B pCIICHUHN 3aa4 HCKOTOPBIC HETOUYHOCTH.

Omenka «xopomio (6)» BbICTABISETCS O0Y4YarOMEMyCsl, €CIH OH JOCTaTOYHO TBEPIO 3HAET
MaTepHal, TpaMOTHO M3JIaraeT e€ro, yMeeT NMPUMEHSATh TOJYYCHHbIC 3HAHUS Ha MPaKTHKE, HO
J0IMYCKA€T B OTBETC UJIM B pCIICHUHN 3aa4 HCKOTOPLIC HETOUYHOCTH.

Onenka «yaoBIeTBOpUTENbHO (5)» BBICTaBIsAETCS oOOydaromeMycs, €eClId OH IOoKa3al
HEIOCTaTOYHO TBEpJO0e 3HAHHWE MaTepHajia, HapyIIeHHs JIOTHYECKOW IOCIIEeTOBATEIHPHOCTH B
U3TIO)KEHUU TPOTPAMMHOTO MaTepualia, HO TpPU ITOM OH BIAJ€eT OCHOBHBIMH pa3JeliaMu
y4eOHON MpOTpaMMbl, HEOOXOAWUMBIMH JJIS JATbHEUIIEro OOYyYeHHs] M MOXKET IPUMEHSTh
MOJTYYCHHBIC 3HAHUS B CTAHJIAPTHOM CUTYAIIHH.

OneHka «yAOBJIETBOPUTEIHHO (4)» BBICTABISIETCS OOydYarOIMIEMyCs, €CIMd OH IoKasall
(parMeHTapHbIi, pa3pO3HEHHBIN XapaKTep 3HAHUHN, HEIOCTATOYHO MPABWIbHBIE (HOPMYTUPOBKU
0a30BBIX HOHﬂTHﬁ, HapyLmCcHUA JIOTHYECKOU MMOCICA0OBATCIIBHOCTU B U3JIOKCHUW IIPOTPaMMHOIO
MaTepuaiga, HO TIpU DTOM OH BIAJAEeT OCHOBHBIMU pa3lielaMH y4eOHOW MpOTrpamMMBbl,
HeO6XOI[I/IMI)IMI/I JJIA ﬂaﬂBHeﬁmeFO 06y’~IeHI/I$I U MOXCT MPUMCHATH IOJIYYCHHBIC 3HAHUA I10
o0pa3ily B CTaHAAPTHOM CUTYaIIUU.



OneHka «ymoOBICTBOPUTENHLHO (3)» BBICTABISETCS OOy4aromemycs, €cld OH IOKasal
(dbparMeHTapHbIN, pPa3pO3HECHHBIH XapakTep 3HAHUH, IOMyCKaeT OMHOKH B (hopMyIHpOBKax,
HAPYIICHUS JIOTUYECKOM TOCIIeIOBATEIIFHOCTH B U3JI0KEHUU MMPOTPAMMHOT0 MaTepuana, HO Mpu
STOM OH B IIEJIOM BJIa/IC€T OCHOBHBIMHU pa3jieliaMu y4eOHOM MporpamMmbl, HEOOXOIUMBIMH IS
JAITBHEUIET0 O0yYeHHUS ¥ MOXKET MPUMEHSTH IMOJIYYCHHBIC 3HAHUS 110 00pa3Ily B CTaHAAPTHOU
CUTYallUH.

O1cHKa «HEYIOBJICTBOPUTEILHO (2)» BBICTABISACTCS CTYJACHTY, KOTOPBIM HEe 3HAeT OoJbIIeih
YacTH OCHOBHOTO COJEpKaHMs yueOHOW IMpOorpaMMbl AUCHMILTUHBL, TOIMYCKAaeT TpyOble OmNOKU
B (hOpMYIHPOBKAX OCHOBHBIX TOHATHUN AMCIUIUIMHBI U HE YMEET HCIIOIB30BaTh IMOTYYCHHBIE
3HAHUSA MPU PEIICHUU TUIOBBIX MPAKTUYECKHUX 3a]1au.

Ipumep 0ns sK3aMeHAYUOHHO20 Duema:

Bujer Ne 6

1. PaBHOBecHe Tela BO BHEIIHEM IIOJIE.

2. Pacnpenenenue ['mG0ca ¢ mepeMeHHBIM YHCIIOM YacTHIl. BOBINON KaHOHUYSCKUH
aHcamOIIb.

3. Haiftu crtemeHp JOuCCOLMALIMM M TEIUIOEMKOCTh IBYXaTOMHOIO Ta3a MpPH BBICOKUX
TeMriepaTtypax. MoJekyja rasa COCTOMT M3 OJWHAKOBBIX aTOMOB W B HOPMAaJIbHOM
COCTOSTHUM HE UMEET CIIMHA U OPOUTAILHOTO MOMEHTA.

5. MeTroauyeckue MaTepuasibl, onpeesiomue Npoue1ypbl OLeHNBAHUS 3HAHUI, YMeHMIi,
HABBIKOB M (WJIH) ONBITA eATEJILHOCTH
Hanpumep, mopsiiok mpoBeaeHus 3k3aMeHa, 0COOEHHOCTH OIICHKH BBIMOJIHEHHBIX 3aJaHH.

Ipumep opopmnenus:

Jlns ycTHOrO 9K3aMeHa:

[Ipu mpoBedeHHHM YCTHOTO 3K3aMeHa oOydaromiemycsi npenocTaBisercs 40 MUHYT Ha
noAroToBky. Ompoc oOydaromierocs mo OWieTy Ha YCTHOM dK3aMeHEe He JOJKEH MPEBBIIIAThH
JIBYX aCTPOHOMUYECKUX YACOB.

Bo Bpems mpoBeaeHus 9Sk3aMeHa oOOydarollMecss MOTyT TIOJb30BaThCS  MPOrpaMMoin
JUCLHUIIIIMHEL, @ TAK)KE CIPABOYHON JIUTEPATYPOU U BBIYMCIMTEIBHON TEXHUKOM.



