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 TUCHHILJIMHE: Kunernueckas Teopus ra3on
110 HANPABJICHUIO: SnepHble pU3MKa U TEXHOJIOTHH
NpopuJIb NOArOTOBKHU: SAnepnas puznka, YTC n KoMIbloTepHbIe METOBI B (prznke

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;

® HU3y4YCHUEC MCTOAOB BbIBOAA MAKPOCKAIIMYCCKUX ypaBHeHI/Iﬁ MCXaHUKHU CIUIOMIHBIX Cpea H3
MOJICKYJIIPHOTO OMUCaHUA CpCbl C MOMOUIBIO KUHCTHUYCCKUX ypaBHeHHﬁ;

* 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

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN | I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH




OIIK-2 CriocobeH npuMeHSITh COBpEMEHHbBIE
METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U
MIPEACTABIATH PE3YIbTAThl BEINTOIHEHHON
paboTbl

OIIK-2.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-3 CriocobeH opopMIISITh Pe3yIIbTaThl
HayYHO-HMCCIIE/IOBATEIILCKON JICSITEIbHOCTH B
BUJIE CTATEH, TOKJIAIOB, HAYYHBIX OTUYETOB U
NPE3SHTAINH C UCIIOJIB30BAaHUEM CHCTEM
KOMITBIOTEPHON BEPCTKH M MAKETOB O(PHCHBIX
nporpamMm

OIIK-3.1 Bmageer npodeccCHOHAIBHON TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

[IK-1 Crioco0eH K cO3AaHUI0 TEOPETUIECKUX U
MareMaTH4ecKuX Mojielieli B 001acT sIepHOi
(U3UKH U TEXHOJIOTUI

[TK-1.1 3naet puzndeckoe onuvcaHue SBICHHUA U TPOIECCOB
B 00JIaCTH SJIEpHOH (PU3MKH U TEXHOJIOTHIA

[IK-2 T'0TOB pUMEHSTh METO/IbI HCCIIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKHUX YCTAaHOBKAX U
yCTpoiicTBax B 001aCTH sIEpHOH (pU3HKH 1
TEXHOJIOTUHI

[IK-2.1 3naeT MeToABI HCCIENOBAaHUS U pacueTa MpoLEecCoB,
MPOHUCXOASAIINX B COBPEMEHHBIX (DU3NYECKUX YCTAHOBKAX M
yCTpoiicTBaxX B 00IaCTH SIEPHOHN (PU3UKH U TEXHOIOTHIA

I1K-3 CiocobeH 00bEKTHBHO OIIEHHUTH
mpeyIaraeMoe peIeHue ik MPOeKT o
OTHOIIICHHIO K COBPEMEHHOMY MHUPOBOMY
YPOBHIO, MOATOTOBUTH SKCIIEPTHOE 3aKITIOUCHHE

[IK-3.1 3HaeT coBpeMEeHHBIH YpPOBEHb Pa3BUTHA HAyKH U
TEXHOJIOTUH, MpodecCHOHaNbHbIE MPOOJeMBl B  CBOEH
MpeMETHOM 0bmacTu

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)

B PE3IYIBTATC OCBOCHUA JUCHUTIIIAHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaTh:

- OcHoBHBIE HU3NUECKHUE MTOJOKECHUS KIACCUIECKON KHHETUYECKOH TeOpuH;
- OCHOBHbIE YpaBHEHHs KUHETHMUYECKOM TEOpUU U IIPEXKJE BCErO0 KUHETUYECKUE YpaBHEHHE

bonrumana;

- OCHOBHBIE METOJbl MaTEMaTUYECKOI'0 alapara Iyl pelIieHus JMHEHHbIX UHTEIPaJIbHbIX YpaBHEHUN
BO3HHKAIOIIMX B KHHETUYECKOW TEOPUH Ta30B;

- OCHOBHbIE METO/bI PELICHHUs 3a7ad B JUHAMUKE Pa3peKEHHOI0 Iasa;

- METOJBI U CIIOCOOBI OMKMCAHUS B3aUMOACHCTBHS ra3a C IOBEPXHOCTbIO;

- METO[bl NOJIY4YEHUsI KUHETUUECKUX YPAaBHEHUM U3 JTUHAMUYECKOH TeOpuH.

YMETB:

- Ilomp3oBarbes armaparoM ypaBHEHHH B YACTHBIX IPOU3BOTHBIX;

- IOJIB30BAThCS ANIAPaTOM TEOPUH BEPOSITHOCTEN;

- TI0JIB30BAThHCS aIllapaToM BEPOSTHOCTHBIX (DYHKIUI pactpe/ieeHus;

- peliaTh Ta30KWHETHYECKUE 3a/1a4H C YYE€TOM BHEIIHHX IOJIEH;

- pemars 3a/1a4¥ O MOBEACHUH MaKPOCKOIIMYECKUX CUCTEM B 33JAHHOM BHEIIHEM I10JIC;

- IPUMEHSTH MeTOJ Teopur YernmMeHna- JHCKOra Ul BBIBOJIA YPAaBHEHHUH ra30BOi JMHAMUKMY;
- NPUMEHSATH MeToa YenMeHa-DHCKOTa B KHHETHYECKOH TEOPUU CMECH T'a30B;

- TpuMeHsTh ypaBHeHne Dokkepa-Ilnanka mis HaxoxaeHus ko3pdunmenToB nuddy3un.

BJIAJIETD:

- OCHOBHBIMH METOAaMU MATEMATUYCCKOI'O alrapara Kak KJIaCCHYECKON KUHETHYECKOM TCOpUN

rasosB;

- HaBbIKaMH TCEOPCTUYCCKOIO aHaJiM3a pCaJIbHbIX 3aaay,

CBSI3aHHBIX KaK CO CBOMCTBaMHU

MaKpOCKOIMMYCCKUX CUCTCM pa3quH0ﬁ MMpupoabl, TaKk U C UX KHUHCTUYCCKUMHU CBOICTBaMU.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.



No Tema (pa3nen) TUCIUTUTMHBI

CamocT.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OYHKIMS paclpe/ieicHus. YPaBHCHHE ) 5 3
bonsmMana.
CBolicTBa HWHTErpaja CTOJIKHOBEHUI.
2 p 2 2 3

H-teopema.

l'unponnaamuuexcue BenuauHbl. OOmiee
3 ypaBHEeHHe nepeHoca. BriBoa ypaBHEHMIA 2 2 3
ra3oBoOil JTUHAMUKH.

Kunernueckoe ypaBHeHue s ciabo
4 HEOAHOPONHOro Traza. JluHeapuzauus 2 2 4
HHTErpaja CTOJIKHOBEHUM.

Merton Yenmena-Duckora. Berauciienne

5 K03(D(DUITMEHTOB TEIUIONPOBOAHOCTH U 2 2 3
BSI3KOCTH.
YpaBHenue bosbliMana Juisi cMECH ras3os.

6 2 2 4
Huddysus u repmonuddysus.

7 Huddysus nerxoro raza B TskenoM. ['a3 ) 5 3
JlopeHua.
Huddysus TsDKENIOro raza B JIETKOM.

8 bpoyHOBCckOe  ABUXKEHUE. YpaBHEHHUE 2 2 4
JlanxeBeHa.

9 YpaBHEeHUE ®oxkepa-Ilnanka. 2 > 3

YpaBHEHUE NMCCUNIATUBHON JUHAMUKHU.

SBnenuss B cinabo  pa3pexeHbIX
10 rasax.TemnoBoe 4 4 3
ckonbxenue. Tepmodopes.

VpaBuenuss  bapaerra.TemmneparypHbie

11 HampsbkeHus B rasax.TepmocrtpecoBas 2 2 3
KOHBEKIIHS.

12 SIBneHns B CUJIBHO PE3PEIKCHHBIX Ta3ax. ) ’ 3
CB0OOTHOMONIEKYIAPHOE TEYCHHE.
B3aumoneiicTBue ¢ NOBEPHOCTBIO TeNa.

13 2 2 3
Koadhduimentsr akkomonarum.

MHAMUYECKUH  BBIBO, aBHEHUS

4|2 AP 2 2 3
bonpumana.

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. ®yHkus pacnpenencHus. YpaBHenue bonbimana.

VYpoBau omucanus Oonpimoro ywucna yactull. @Dyukums pacnpenenenus. Dusmueckue
MIPENIIONIOKEHUSI TPHU BBIBOJE KHHETHYECKOTO YypaBHEHUA. [IpMHIUI AETambHOTO pPaBHOBECHS.
Kunernueckoe ypaBHenue bonblimana.

2. CpoiicTBa HHTerpaja cToikHOBeHui. H-Teopema.



CBoiicTBa MHTErpaia CTOIKHOBEHHH. BBIBOj (hOpMyIbI CBS3BIBAIONICH SHTPONUIO ra3a ¢ QyHKIueH
pacnpenenenus. H-reopema. Jnuna cBoGoguoro npodera mosnekyi. Yucno Kayncena.

3. I'mppoamnamuuekcue BenuurHbl. OOmiee ypaBHeHHE MepeHoca. BbpiBoj ypaBHEHHI ra3oBoit
JUHAMUKH.

FI/I):[pOI[I/IHaMI/II{GCKI/Ie BCJIIMYHHBI. O6Luee YPaBHCHUC IICPCHOCA. BBIBOI[ ypaBHeHI/Iﬁ ra3oBOM
AVMHAMHKN U3 KUHETHYCCKOTO YpPaBHCHUSA bonwsumana. 3aKOHBI COXpaHCHUSA MacCChbl, UMITYJIbCa U
OHCPIUu. 3aMBIKAHHUE CUCTEMBI ypaBHeHI/II\/’I ra3oBOM JAVMHaAMUKH.

4. Kunermueckoe ypaBHEHHE s cClIab0 HEOMHOPOMHOTO Ta3a. JluHeapuzamus WHTETpanta
CTOIKHOBEHUH.

[TpubmmxenHoe pemeHue ypaBHeHus bombivana npu maneix uuciax Kayncena. Kunetnueckoe
ypaBHEHHE JUIsI ¢1a00 HEOAHOPOIHOTO Ta3a. JInHeapu3auus UHTErpaia CTOIKHOBEHHUH.

5. Meron Yenmena-OHckora. Berancnenne k03¢ GUIHEHTOB TEIUIONPOBOAHOCTH U BI3KOCTH.

Meton YenmeHna-OHckora. BripakeHne 11€BoOil 4acTH KWHETHYECKOTO YpaBHEHHS 4yepe3 IpagueHTHI
TEeMIepaTypbl ¥ CKOpocTH. CBEICHHE JMHEHHBIX WHTETPANbHBIX YpPaBHEHHH K CHCTEMeE
anreOpanyecKux YpaBHCHHH C TOMOIIBIO PA3JIOKEHHS WCKOMBIX (YHKIUK 10 Oasucy wu3
OPTOTOHANBHBIX MOMMHOMOB CoHHMHA. BeIpaxkeHne k0d(p(UIIEHTOB TEIUIONPOBOAHOCTH M BA3KOCTH
rasa d4epe3 TPAHCIOPTHBIE CEUYEHHS paccessHuss MosieKyn. CumMeTpuss KHHETHYECKHX
k03¢ pruLMeHTOB.

6. YpaBuenue bonbumana muis cmecu razos. Auddysus u repmonudysus.

Kuneruka cmecu razoB. YpaBHenue bonbiiMana g cmecu razoB. Metox Uenmena-DHckora st
ounapnoii cmecu. quddysus n repmonuddysua. dddexr Hdodypa xak cummerpuunbiid 3hdekt k
TepMoupdy3uu.

7. Muddysus nerkoro raza B TspxenoMm. ['a3 Jlopentia.

OcHOBHBIE MPEIOIOKEHUSI MoeH ra3a Jlopenna. BeIBog ynpoIieHoro KWHETHYEeCKOTO ypaBHEHHS
u ero pemenne. opmyinsl 1151 ko3pPuurentoB auddysun u repmoauddysuu B raze Jlopenua.

8. duddysus Tsoxenoro rasa B JierkoM. bpoyHoBckoe BukeHue. YpaBHeHue JlaHxeBeHa.

Huddysus Tsokenoro raza B jerkoM. duzmueckue MpenoNokeHus. bpoyHoBckoe JBHXKEHHE.
VYpaBuenue JlamxkeBena. llogBwkHOocTh TsDkenod dactuiel.  CooTHomieHWe — DUHIITEHHA
cBsi3bIBaOIIME TUGGY3HUIO U TIOABHIKHOCTD TSDKEJIOH YaCTHUIIBI.

9. ¥paBuenue dokkepa-Ilnanka. YpaBHeHHE TUCCUNIATUBHON JUHAMHKH.

BriBog ypaBuenust @okkepa-Ilnanka MmeToqoM npeodOpa3oBaHus UHTErPaia CTOIKHOBEHHS C YUETOM
MaJIOCTH W3MEHEHHS HMITyJbCa B NPOILECCE CTOJKHOBEHHA. ANBTEPHATHUBHBIA BBIBOZ ypPaBHEHHS
@okkepa-IlnaHka W3 ypaBHEHMs JBWXKECHHUS YACTULBl CO CIIy4allHOM CHIION. YpaBHeHUE
JVICCUNIATUBHOM TuHaMUKH. CKpBITask CyepCUMMETPHS YPAaBHEHUS IUCCUTIATUBHON AUHAMUKH.

10. SIBnenus B cirabo pa3pekeHbIx ra3ax. TemroBoe ckonbxenue. Tepmodopes.

['panuyHbIC YCIIOBHS Ha IOBEPXHOCTH TBEpAOro Tena. Kodp@uIueHT TemrepaTypHOro CKayka.
TerutoBoe ckonbxkenue. Cnaboe u cuiibHOE HcnapeHue, Tepmodopes.

11. YpaBuenus bapuerra. TemneparypHbie HanpsoKeHUs B ra3zax. TepMocTpecoBast KOHBEKIINA.

Hemnpumenumocts ypaBHenuid HaBre-CToKca A1 OnMcaHus MEIJICHHBIX M30TEPMUYECKUX TEUCHMIA.
VYpaBuenus bapnaerra. TemneparypHble HapsDKEHUS B ra3ax. TepMocTpeccoBast KOHBEKIIHSL.



12. SIBneHus B CUJIBHO pe3pekeHHBIX razax. CBOOOTHOMONEKYIIPHOE TCUCHHE.

CBobonHO MonekyisipHOoe TeueHHue ra3a. [loToku maccel, uMiynbea U sHeprun. D¢ dext Knyncena.
OOmee pemenue 3amaun Komm U1 KHHETHYECKOTO YpaBHEHHsS, OMMCBHIBAIOIIEIO CBOOOTHO
MOJIEKYJIIPHOE TEUECHHE.

13. B3anmopeiicTBre ¢ TOBEpHOCTHIO Tena. KoauimeHTs akkoMonanuu.

B3aumozeiicTBue raza ¢ IOBEPXHOCTBHIO Tejla. PexuM mosHoW akkoMopauuu. JluneliHas Teopus
TEIUIOOOMEHAa M TOBEPXHOCTHBIX CHJI JUIsl Tella B CHJIBHO pa3pexeHHoM raze. KoadduuumeHTsr
AKKOMOJALIHH.

14. JlunamMmuyeckwuii BBIBOJI ypaBHeHuUs1 bonbimMana.

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

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. Teopernueckas pusuka [Tekcr] : B 10 T. T. 10 : dusnueckas kuHeTHKa : yue0. mocodue s By30B /
JI. 1. JTannay, E. M. Jludmm ; mox pex. JI. I1. [TutaeBckoro .— 2-e uzf., ucnp. — M. : ®uzmaniur,
2001, 2002, 2007 .— 536 c.

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

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

HocrynHeie yepes Internet, yueOHbIe mocoOust 1 COOPHUKH 3a/1a4, pa3paboTaHHBIC ISl IAHHOTO Kypca.
1. Koran M.H. [lunamuka pa3pesxxkeHHoro raza — M.: Hayka, 1967.

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

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

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

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

6. I'pan I'. Tepmoaunamuka razos. -M.: MamuHoctpoenue, 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 npunoxxeHus ypaBuenus bonbumana. -M.: Mup, 1978.

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

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



OnekrponHas 6udnuorexa lib.mipt.ru
9. MeTonuueckue yKa3anus 1J1s 00y4al0IUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

Crynent, usyvatromnii kypc «KuHermueckas Teopus Ta3oBy», IOJDKEH C OOHOH CTOPOHBI, OBIAJCTh
OOIIMM NMOHATUHHBIM aNIapaToM, a ¢ JPYroil CTOPOHBI, TOJKEH HAyYUThCsl IPUMEHSATh TEOPETUIECKIE
3HaHUS Ha IPAKTUKE.

B pesynbrare m3ydeHus QUCLUIUIMHBI CTYACHT JOJDKEH 3HATh (DyHIAMEHTAaJbHbIC MOHSTHUS, 3aKOHHBI,
TEOPUHU KIIACCHYECKOW M COBPEMEHHOW (PU3MKHU; MOPAIKMA UYMCICHHBIX BEIMYMH, XapaKTEepHbIC IJIs
pa3IMYHBIX pa3ieioB (U3UKH; COBPEMEHHBIE MPOOIeMbl (PU3UKH, MATEMATHKH.

YeneniHoe ocBoeHNE Kypca TpeOyeT HanpsHKEHHOM CaMOCTOSTEIbHON paboThI CTy/IeHTA.

B nporpamme Kypca npuBeieHO MUHIMAaJIbHO HEOOX0IMMOe BpeMs sl pabOTHI CTy/IEHTa HaJl TEMOH.
WnauBunyansHas paboTa MpearnoiaraeT caMOCTOSTEIbHOE BRIOMHEHHE CTYACHTOM OINPENEICHHOTO B
«3ajanuny Habopa yNpaKHEHUH W 3aJlad B COOTBETCTBHU C TEMAaTUKOW CeMWHApCKuX 3aHsTuid. [Ipu
HEOOXOAMMOCTH CTYACHT TMOJy4daeT KOHCYJIBTALMIO IO BBIIOJHEHHIO OTHENbHBIX 3a1ad y
[IperojaBareisi BEIYLIEro 3aHATHA Kak BO BpPEMs IIPOBEAEHUS CEMUHAPCKUX 3aHATUH, TaKk U BO
BHEYPOYHOE BpEMs IO COIVIACOBAHMIO C IperojaBareieM. «3aJaHue» pas3’aeTcsl BCEeM CTYIEHTaM B
BUZie y4eOHO-METOANYECKOT0 MaTepHaia, COIEpKallero MporpaMMy Kypca M yNpaskHeHHUs, U 3a7adu,
BKJIIOUECHHBIC B /IBa JOMAITHUX 3aJaHUs.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay

Kypc: 1

KBaJU(PUKAHA: 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

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHBIE
METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U
MIPEACTABIATH PE3YIbTAThl BBEINOIHEHHON
pabotbl

OIIK-2.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

OIIK-3 CriocobeH opopMIISITh Pe3yJIbTaThl
HayYHO-HMCCIIC/IOBATEIILCKON JICSITEIbHOCTH B
BUJIE CTATEH, TOKJIAIOB, HAYYHBIX OTUYETOB U
NPE3eHTALNI C UCIIOJI30BAaHUEM CHCTEM
KOMITBIOTEPHON BEPCTKU M MAKETOB O(PHCHBIX
nporpamMm

OIIK-3.1 Bmageer npodeccCHOHAIBHON TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

[IK-1 Crioco0eH K cO3AaHUI0 TEOPETUIECKUX U
MareMaTH4ecKuX Mojielieli B 001acT sIepHON
(U3UKH U TEXHOJIOTUI

[IK-1.1 3naet uzndeckoe onuvcaHue SBICHHUA U TPOIECCOB
B 00JIaCTH SJIEpHOH (PU3MKH U TEXHOJIOTHIA

[IK-2 T'0TOB pUMEeHSTh METO/IbI HCCIIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKUX YCTAaHOBKAX U
yCTpoiicTBax B 001aCTH sIIEPHOH pU3HKH U
TEXHOJIOTUHI

[IK-2.1 3naeT MeToABI HCCIENOBAaHUS U pacueTa MpoLEecCoB,
MPOHUCXOASAIINX B COBPEMEHHBIX (DU3NYECKUX YCTAHOBKAX M
yCTpoicTBaxX B 00IaCTH SIEPHOHN (PU3MKH U TEXHOIOTHIA

I1K-3 CiocobeH 00bEKTUBHO OIIEHHUTH
mpeyIaraeMoe peIeHue ik MPOeKT o
OTHOIIICHHIO K COBPEMEHHOMY MHUPOBOMY
YPOBHIO, MOATOTOBUTH SKCIIEPTHOE 3aKITIOUCHHE

[IK-3.1 3HaeT coBpeMEHHBIH YpPOBEHb Pa3BUTHA HAyKH U
TEXHOJIOTUH, MpodecCHOHaNbHbIE MPOOJeMBl B  CBOEH
MpeMETHOM 0bmacTu

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «Kunernaeckas TCOpU ra3oB» 06}"{3.}0]]_[1/1171051 JOJIDKCH:

3HAThb:

- OcHoBHBIC HU3NUECKHUE MTOJOKECHUS KIACCUIECKON KHHETUYECKOH TeOpuH;
- OCHOBHbIE YpaBHEHHs KUHETHUYECKOM TEOpUU U IIPEXKJE BCErO0 KUHETUYECKUE YpaBHEHHE

bonrumana;

- OCHOBHBIE METOJbl MaTEMaTUYECKOI'0 almapara sl pelIeHus JMHEHHbIX UHTEIPaJIbHBIX YpaBHEHUN
BO3HHKAIOIIMX B KHHETUYECKOW TEOPUH Ta30B;

- OCHOBHBIE METO/bI PELICHHUs 3a]ad B JUHAMUKE Pa3peKEHHOI0 Iasa;

- METOJBI U CIIOCOOBI OMKMCAHUS B3aUMOACHCTBHS ra3a C IOBEPXHOCTbIO;

- METO[bl NOJIY4YEHUsI KUHETUUECKUX YPAaBHEHUM U3 JTUHAMUYECKOH TeOpuH.

- Ilomp3oBarbes armaparoM ypaBHEHHH B YACTHBIX IPOU3BOIHBIX;

- IOJIB30BAThCS ANIAPaTOM TEOPUH BEPOSITHOCTEN;

- TI0JIB30BAThHCS aIlapaToM BEPOSTHOCTHBIX (DYHKIUI pactpe/ieeH s

- peliaTh Ta30KWHETHYECCKUE 3a/1a4H C YYETOM BHEIIHHX IOJIEH;

- pemars 3a/1a4¥ O MOBEACHUH MaKPOCKOIIMYECKHX CUCTEM B 33JAHHOM BHEIIHEM I10JIC;

- IPUMEHSATH MeTOJ TeopuH YernMeHna- JHCKOra Ul BBIBOJIA YPAaBHEHHUH ra30BOM JMHAMUKY;
- NPUMEHSATH MeToa YenMeHa-DHCKOTa B KHHETHYECKOW TEOPUU CMECH T'a30B;

- TpuMeHsTh ypaBHeHne Dokkepa-Ilnanka mis HaxoxaeHus ko3pdunmenToB nuddy3un.

BJIAA€Th:

- OCHOBHBIMH METOAaMU MATEMATUYCCKOI'O alrapara Kak KJIaCCHYECKON KHHETHYECKOM TCOpUN

rasosB;

- HaBbIKaMH TCEOPCTUYCCKOIO aHaJiM3a pCaJIbHbIX 3aaay,

CBSI3aHHBIX KaK CO CBOMCTBaMU

MaKpOCKOIMMYCCKUX CUCTCM pa3quH0ﬁ MMpupoabl, TaKk U C UX KHHCTHUYCCKUMHU CBOICTBaMU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy 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 MOTEHLMA, IaBJICHHUE U TEIUIOEMKOCTh 3JIEKTPOHOB B METAJLJIE.
3aBUCUMOCTh TEPMOAMHAMUYECKUX BEJIMYMH OT YUCJIA YACTHUIL.
. Uneanbhsiii pepmu-raz. DHeprus OepmMu U TemIieparypa BeIpOXIeHHs hepmu-rasa.
. PaBHOBecHe Tesia BO BHEIIHEM I10JIE.
. Pactipenenenne 'n66ca ¢ mepeMeHHBIM YHCIIOM YacTHIl. boJbioil kaHOHUYEeCKUi
aHCcaMOJTb.
13. TepMoauHAMUYECKUIA ITOTEHITAAT L.
14. Ksanrossle rassl. Pacnipenenenue ®@epmu-/upaxa u boze-OitHireiina
15. CBs3b MakcUMaJIbHOW PabOThI C SHTPONMEH HEPABHOBECHOT'O COCTOSIHUS.
16. KBanToBas norpaBka K ypaBHEHHIO COCTOSTHUS UJI€aIbHOI0O ra3a BAAIM OT BBIPOXKICHHUS.
17. Cratuctuka rayccoBbiX (haykryannid. OiIyKTyaluu OCHOBHBIX TEPMOIMHAMHYECKUX
BEJIMYMH.
18. CobGoaHas sHeprus ciabo HeUJeaaIbHOro KJIACCHUYECKOoro rasa. Bupuaasnoe
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 DHEPTHUS M SHTPOIHS ABYXaTOMHOTO HIEATbHOTO
rasa.
29. Marpuma motaoctu. Onpenerienne, 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. AnabaTuaeckuil mporiecc.

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 cocroutr u3 N HEB3aMMOACHCTBYIONIMX OCHHUIATOPOB. HaliTh uucio
coctosiHu ((ha30BbIil HHTETpall) B KIIACCUYECKOM CIIy4ae U, MOJIb3YSICh UM, OIpPENEIUTh
SHTPOIUIO CUCTEMBI S MpH 3a1aHHON dHeprun E . [lonmyuuTh CBSI3b MEXIY DHEpPruci u
TeMIepaTypor cucteMbl . HalTh TemI0eMKOCTb CHCTEMBI.

2. BbIUMCINTB SHTPOINHUIO U BPAIIATEIBHYIO TEINIOEMKOCTh YUCTHIX OPTO- U MApaBOJ0pO/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 YCJIOBHSX IOJHOTO TEPMOJINHAMHYECKOTO PABHOBECHSL.

4, Kputepuu ouleHUBaHUSI

Onenka «ommmydo (10)» BeicTaBisieTcss 00ydaromeMycs, €CJIH OH IT0Ka3ajl BCECTOPOHHHUE,
CHCTEMaTH3UPOBAHHbIC, TJIYOOKHE 3HAHHS MO Y4eOHOH MporpamMme JAMCHUIUIMHBI, @ 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  OOydYaromieMycs, €ClId  OH  [oKasal
CUCTCMATU3UPOBAHHBLIC, FJIy6OKI/IC 1 IIOJIHBIC 3HaAHUA y‘IC6HOﬁ 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, eClIM OH MoKa3ajl CUCTEeMAaTU3UPOBAHHBIC
U TiyOOKue 3HaHUs y4yeOHOW MPOrpaMMbl TUCHUIUIMHBI U1 YMEHUE YBEPEHHO MPUMEHSTh UX Ha
NPaKTUKE NIPU PEIICHUU KOHKPETHBIX 3a71a4, MPaBHILHOE 000CHOBAHUE MPUHSTHIX PEHICHUH.
Omnenka «xopomio (7)» BBICTaBISIETCS OOydYarOIIEMyCs, €CIM OH TBEPAO 3HACT Marepual,
TPaMOTHO U TIO CYIIECTBY MU3JIaraeT ero, yMeeT MPUMEHTh IMOTY4YeHHbIE 3HAaHUS Ha MPaKTUKE, HO
J0IMYCKAC€T B OTBETC UJIM B pCIICHUHN 3aa4 HCKOTOPBIC HETOUYHOCTH.

Omenka «xopomio (6)» BbICTABISETCS O0YYArOMEMyCs, €CIH OH JOCTaTOYHO TBEPIO 3HAET
MaTepHal, TpaMOTHO M3JIaraeT e€ro, yMeeT NMPUMEHSATh TOJYYCHHbIC 3HAHUS Ha MPAaKTHKE, HO
JO0IMYCKAC€T B OTBETC UJIM B pCHICHUHN 3aa4 HCKOTOPBIC HETOUYHOCTH.

Onenka «yaoBIETBOPUTENbHO (5)» BbBICTaBIAETCA oOOydarolmeMycs, €ClId OH TIOoKa3al
HEIOCTaTOYHO TBEpO0e 3HAHHWE MaTepHajja, HapyIIeHHs JIOTHYECKOW IMOCIEeOBATEIHHOCTH B
U3IIO)KEHUU TPOTPAMMHOTO MaTepuana, HO TpU ITOM OH BIaJeeT OCHOBHBIMH pa3jeliaMu
y4eOHON MpOTpaMMbl, HEOOXOAWUMBIMH JJIS JATbHEUIIEro OOYyYeHHs] M MOXKET IPUMEHSTh
MOJTyYCHHBIC 3HAHUS B CTAH/IAPTHOM 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
(dbparMeHTapHbBIN, pa3pO3HECHHBIH XapakTep 3HAHUH, MOMyCKaeT OMHOKH B (HOopMyIHpOBKaXx,
HAPYIICHUS JIOTUYECKOM TOCIIeI0OBATEIIEHOCTH B U3JI0KEHUHU MMPOTPAMMHOT0 MaTepuana, HO IMpu
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 CTYACHTY, KOTOPBIH HE 3HAET OOJbIiei
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
aHcamOJIb.

3. Haiftu cTtemeHp 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 1eATEJIbHOCTH
Hampumep, mopsaok mpoBeneHus 3K3aMeHa, 0COOCHHOCTH OIICHKH BBIITOJTHCHHBIX 3aJJaHUM.

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 Sk3aMeHa oOOydarollMecss MOTYT TIOJb30BaThCS  MPOrpaMMoOin
JUCLHUIIIIMHEL, @ TAK)KE CIPABOYHON JIUTEPATYPOU U BBIYMCIMTEIBHON TEXHUKOM.



