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AHHOTANMA
CemectpoBblii kypc KuHeTnueckas Teopus ra3op IpeJHa3HauyeH Ul CTYIEHTOB 1 Kypca Marucrparypbl
YHUIL] AJIT ¢wusrex-mkombl a’poxkocmuueckux texHonoruit (DAKT). Kypc crmemyer 3a kypcom
«Craructudeckas GU3MKa» U SBISCTCA 3aKITIOYUTEIIFHBIM KypCcOM B 00IIEM Kypce TEOpeTHIEeCKON (QU3HKH.
Kypc naumnaercss ¢ BBeneHMsA (DYHKUIUHM paclpelesieHHus MOJEKYlT — OCHOBHOTO OOBEKTa KHHETHYECKOM
TEOpUH Ta30B. AHAIM3UPYIOTCS (QHU3MUECKHUE NPEATIONONKECHHUS HEOOXOIUMBbIEC NIJIsl BBIBOJA KHHETHYECKOTO
ypaBHEHUs. B 3TUX NIpeAnosoKeHUsX BBIBOAMTCS KHHETUYECKOE YypaBHeHUe bonblMaHa, W3ydaroTcs
CBOICTBa MHTETpaJla CTOJIKHOBEHHUH U JToKa3biBaeTcsi H-Teopema bonbimana.
Ucxons u3 xuHeTnyeckoro ypaBHeHHs: boibliMaHa MPOM3BOOUTCS BBIBOJA MAaKPOCKOIMYECKHX YPaBHEHUH U
paccMaTpUBarOTCs pa3aMyHbIe IPUEMBI AJIs IOJIY4YEHUS 3aMKHYTOW CUCTEMbI YPaBHEHUH MMIPOANHAMUKY.
Tpetuii pa3znen Kypca MOCBSIIECHA TPUOIMKEHHOMY PELICHUI0 KHHETHUECKOTO YPAaBHEHHUS IIPU MaJIbIX YHCIAaX
Knyncena. Hcnonesys meron YenmeHa-DHCKOra HaXOAATCSA MONPAaBKH K JIOKAJbHO-PAaBHOBECHON (PyHKIMH
pacIpeneneHusi, ¢ IMOMOIIBI0 KOTOPBIX, BBIYUCISIOTCA  KOA(P(UIIMEHTH TEIIONPOBOAHOCTH U BA3KOCTH
OJTHOATOMHOTO rasa.
UeTBeprass 4YacTh Kypca IIOCBAIllEHA KHUHETHMYECKON Teopuu cMmecu Tra3oB. Meton YenmeHna-OHckora
pacmpocTpaHeH Ha STOT Ciyyail, 4TO MO3BOJSET ACTAJbHO OINUCATh Takue siBIeHUS Kak auddysus u
TepMoudy3us B CMECH T'a30B.
SBieHuss B cia0opa3peXECHHBIX ra3zax HM3ydaeTcs B IIATOM pasziesie Kypca. PaccmarpuBarorcs rpaHUYHBIC
YCIIOBHSL Ha IOBEPXHOCTH TBEPIBIX CTEHOK, a Takke 3(QQEKThl TEeMIEpaTypHOrO CKauka M TEIJIOBOTO
CKOJIbKEHHSA. AHAJIM3UPYIOTCS YCIOBHUS, IPU KOTOPBIX BaXKHBI ClIaracMble B YPAaBHEHHUSAX 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 H3y4aroTcs SIBICHHS B CHIIBHOPA3pEXKEHHBIX Trazax. M3ywaercs KOHLICHIHS
KO (QUIMEHTOB aKKOMOJALMM Ha TOBEPXHOCTU TN W BBIBOAATCS (OPMYIbl A a3pOAMHAMUYECKHX
K03()(hUIIMEHTOB MPOCTHIX TEJ B PEKUME CBOOOAHOMOJIEKYISIPHOTO 00TEKaHHsI ¢ OOJIBLINM YiciioM Maxa.
B cempmom paszmene Kypca gaercs BBEIEHHE B HEPAaBHOBECHYIO TEPMOJAMHAMUKY. BBIBOOUTCS NPUHIMII
CUMMETPUHM KHHETH4YeCKUX Kod(p¢unuenro OH3arepa, paccMaTpuBaeTCs TeOpus JMHEHHOTO OTKIIHMKA
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, HEOOXOOUMBbIE JUIl OMMCAHMs Pa3IWYHbIX (PU3UUECKUX SBICHUI B oOiacTtu
MPWIOKEHUN KJIACCUYECKOM KHWHETHMYECKOM TEOPHMM W METOABI TMOCTPOEHHS COOTBETCTBYIOLIMX
MaremMaTHyeckux Mmozenei. [loka3arh cooTBeTcTBHE (DM3NYECKUX MPEANONOKEHUH, TMOJIOKEHHBIX B
OCHOBY KMHETHYECOH TEOPHH, CYIIECTBYIOIINM dKCIIEPUMEHTAIBHBIM JaHHBIM, YTO MO3BOJISIET CUATATh
TEOPUIO0 JOCTOBEpHOW B obOnmactu e€ NpuMEeHUMOCTH. JlaTh HaBBIKH, T[O3BOJSIONINE TOHSITH
a/ICKBaTHOCTh TEOPETHYECKOHM MOZETH COOTBETCTBYIOUIEMY (M3WYECKOMY SIBICHHUIO M ONPEACIHUTH
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;

* U3y4YCHHE METOAOB BBIUMCIICHUS! KHHETHUECKUX KOA(P(UIMEHTOB BSI3KOCTH U TEIIONPOBOIHOCTHU U3
"MepBbIX TPUHLIUIIOB";

. OBJIaJIEHUE CTYACHTAMH METOAOB KJIACCHUYECKON KHHETHYECKOW TEOpUH Ta30B ISl 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-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHuns

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPHU PEIICHUN HOBBIX 3a]ay, PUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TpaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHINS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILIMAJIBHEIE, ITHHYECKHE,
KOH()ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

HaBBIKOM
chepe  cBoelt

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
JESITENILHOCTH

PYKOBOJICTBA ~ MaJIbIM
npodeccruoHaIbHOM

OIIK-5.3 CrpeMurcss K TIOIYYECHUIO HOBBIX 3HAHHMH,

IpoQeCcCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mNpOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMKAIMY HAyYHBIX CTAaTeH U yJacTusl B KOH(pepeHIusIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

IMK-3.1 Tlonmmaer npuHOUNBI pPabOTHl HUCIONB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenupoBaHUe) C MCIOIb30BAaHMEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIBTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- OcHoBHBIE HU3NUECKHUE MTOJOKECHUS KIACCUIECKON KHHETUYECKOH TeOpHH;
- OCHOBHBIE YpaBHEHHs KHUHETHUYECKOM TEOpUM M IPEXAE BCEr0 KHUHETHUYECKHE YpaBHEHUE

bonrumana;

- OCHOBHBIE METOJIbl MAaTEMaTHUUECKOI0 anlapara [yl pelleH!s] JINHEHHbIX HHTErpajbHbIX YPAaBHEHUHN
BO3HHKAIOIIMX B KHHETUYECKOW TEOPUH Ta30B;

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

- METOJBI U CIIOCOOBI ONKMCAHUS B3aUMOACHCTBHS ra3a C IOBEPXHOCTbIO;

- METO[bl NOJIY4YEHUsI KUHETUUECKUX YPAaBHEHUM U3 JTUHAMUYECKOH TeOpuH.

YMETB:

- Ilomp3oBarbes armaparoM ypaBHEHHH B YACTHBIX IPOU3BOIHBIX;

- IOJIB30BAThCS ANIAPaTOM TEOPUH BEPOSITHOCTEN;

- TIOJIB30BAThHCS aIllapaToM BEPOSTHOCTHBIX (DYHKIUI pactpe/ieeH s

- peliaTb Ta30KWHETHYECCKUE 33/1a4H C YYE€TOM 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 ko3 dunmenToB nuddys3um.




BJIAJETh:
- OcCHOBHBIMH METOAAMH MaTEeMaTU4YECKOTO ammapara Kak KIACCHYECKOW KHHETHYECKOW TEOpUHU
rasos;
- HaBbIKAMH TEOPETHYECKOTO aHaiM3a peajbHbIX 3a/ad, CBA3AHHBIX Kak CO CBOMCTBAMH
MaKpPOCKOIMMYECKUX CUCTEM PA3IMYHON NPUPOJIBI, TaK U ¢ UX KUHETUYECKUMHU CBOMCTBAMU.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
CamocT.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OyHKIMS pachpe/ieicHrs. YpaBHEHUE ) 5 3
Bbonbimana.
CRoiicTBa HHTErpajga  CTOJKHOBEHHUM.
2 P 2 2 3

H-teopema.

l'unponnaamuuexcue BenuauHbL, OOImiee
3 ypaBHEHHE nepeHoca. BeiBog ypaBHEHUIT 2 2 3
ra3oBoil JUHAMUKH.

Kunernueckoe ypaBHeHHE JUIsI Ci1abo
4 HEOAHOpONHOro Trasza. Jluneapuzauus 2 2 4
HHTErpaja CTOJIKHOBEHUM.

Merton Yenmena-Duckora. Brerauciienue

5 K03 (DUITMEHTOB TEIUIONPOBOAHOCTH U 2 2 3
BSI3KOCTH.
YpaBHenue bonblMaHa 1u1si CMECH Ta3oB.

6 2 2 4
Huddysus u repmonuddysus.

7 Huddysus nerkoro raza B TsoxenoM. a3 ) 5 3
JlopeHua.
Huddysus TspKENIoro raza B JICTKOM.

8 bpoyHOoBckoe  ABUXKEHUE. YpaBHEHUE 2 2 4
JlanxeBeHa.

9 VYpaBHeHUE ®oxkepa-Ilnanka. 2 > 3

YpaBHEHUE NMCCUNIATUBHON JUHAMUKHU.

SBnenuss B cmabo  pa3pekeHbIX
10 rasax.TemnoBoe 4 4 3
ckonbxenue. Tepmodopes.

VpaBuenuss  bapaerra.TemmneparypHbie

11 HampsbkeHus B rasax.TepmocrtpecoBas 2 2 3
KOHBEKIIHS.

12 SIBiIeHUS. B CHWJIBHO PE3PEXKEHHBIX ra3ax. ) ) 3
CB0OOTHOMONIEKYIAPHOE TEUCHHE.

13 B3auMmoneicTBue ¢ NOBEPHOCTBIO TENA. 2 2 3
Koadhduimentsr akkomonarum.

14 JAvHaMu4YecKuid  BBIBOJ YpPaBHEHUS ) ’ 3
bonpumana.

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

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




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. ®ynkius pacnpeaeneHus. YpaBHenue bonbimana.

VYpoBHu omucanus Oonbmoro uucna uvactul. DyHkuma pacnpeneneHusi.  Dusznueckue
IIPEIIONOKEHUs. [IpY BbIBOAE KUHETHYECKOIO ypaBHeHHs. IIpuHIMI [eTalbHOTO paBHOBECUS.
Kunernueckoe ypaBHeHue bonbpimana.

2. CBoiicTBa HTErpaja CTONKHOBeHHH. H-Teopema.

CpoiicTBa MHTErpana CTOIKHOBeHHH. BrIBoA (hopMyrnbl cBA3bIBaIOIIEH SHTPONUIO ra3a ¢ QyHKUUEH
pacnpenenenus. H-reopema. Jlnnna cBoOoHOTO Mpobera moiekyi. Yncno Kayncena.

3. I'maponmHamudvekcue BenuuuHbl. OOIee ypaBHEHWE IepeHoca. BwIBoj ypaBHEHHH Ta30BOM
JTUHAMUKU.

IupponuaamMuyeckue BenuuuHbL. OOIee ypaBHeHHE TIiepeHoca.  BbIBOA ypaBHEHHH Ta30BOM
JUHAMUKHA W3 KUHETUYECKOTo ypaBHEHHUs bonbliMaHa. 3akoHBI COXpaHEHHs] MAacChl, UMITYJIbCca U
SHEpPIUH. 3aMblKaHUE CUCTEMbI YPABHEHUH ra30BON AMHAMUKU.

4. Kunernueckoe ypaBHeHHE s cnabo HEOJHOpPOmHOro Tasza. JlnHeapuzalusi WHTErpaa
CTOJIKHOBEHUH.

[IpubnuxenHoe pemenue ypaBHeHuss bonbimana mpu manibix umcnax Kayncena. Kuneruueckoe
ypaBHeHue i c1abo HEOAHOPOAHOTO ra3a. JInHeapu3anus HHTErpajga CTOIKHOBEHHH.

5. Meron YUenmeHna-DHckora. Berarncnenne k03 QUIIMEHTOB TEIUIONPOBOAHOCTH U BI3KOCTH.

Mertox Yenmena-DHckora. BelpakeHHe J€BOI Y4acTH KMHETHYECKOTO YpPaBHEHHS Yepe3 IpaHeHTHI
TemIeparypel ¥ CKOpocTH. CBeleHHWE JIMHEHHBIX WHTETPalIbHBIX YpPaBHEHHH K CHCTEME
alre0panyecKuX ypaBHEHUH C TIOMOIIBIO pa3JIOKeHHs MCKOMBIX (yHKOuii mo 0asucy u3
OPTOTrOHANILHBIX MOMMHOMOB CoHMHA. BeipaxkeHne K03()(GHIUESHTOB TEIIONPOBOAHOCTH M BS3KOCTH
rasa 4epe3 TpPAHCIIOPTHBIE CeUEHHsA paccesHus MoJekyld. CHMMETpUs KHHETHYECKUX
k03 purueHToB.

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

Kunernka cmecu ra3zoB. YpaBHeHue bonbimana ains cMmecu razoB. Merox Yenmena-DHCKora st
ounaproit cmecu. JJuddysus u repmonnddysus. Iddexr Hrodypa kak cuMMeTpruHbIA dPPEKT K
tepMonupdy3uu.

7. Huddysus nerkoro rasza B Tsokenom. a3 JlopeHia.

OcCHOBHBIE TIPEIIIONIOKEHUS MoeH ra3a Jlopenna. BeiBon ynpomeHoro KHHETHYeCKOro ypaBHEHUS
u ero pemenne. opmynsl 11 ko3 dunuento auddysun u repmoauddysuu B raze Jlopenma.

8. Inddysust Tsokeoro rasa B JIeTkoM. bpoyHoBcKoe JiBUkeHue. YpaBHeHue JlankeBeHa.

Huddysus Tsokenoro rasza B JerkoM. Pusnueckue NpeAnonoxeHus. BpoyHOBCKoe IBHIKEHHE.
VYpaBuenue JlamxkeBena. [loaBmwkHocTh Tspkenod  dactuipl. CooTHomieHWe — OWHINTEWHa
cBsi3bIBaroIue MU Gy3HI0 U TOABHKHOCTD TSDKEJION YaCTULIBL.

9. ¥paBHenue dokkepa-Ilnanka. YpaBHeHNE QUCCUNIATUBHON AUHAMMKH.



BriBog ypaBueHust @okkepa-Ilnanka mMeTonoM npeoOpa3oBaHus HHTErpalia CTOJKHOBEHUS C YUETOM
MaJOCTH W3MEHEHHS HMITyJIbCa B IPOLIECCE CTOJKHOBEHUS. AJIBTEPHATUBHBIN BBIBOJ YpaBHEHUS
@okkepa-IlnaHka W3 ypaBHEHMS JBWIKEHUS 4YacTULBI CO CIy4YalHOW CHJIOMN. YpaBHeHUE
JVICCUNIATUBHOM quHaMUKH. CKpBITasi CyepCUMMETPHS YPABHEHUS IUCCUIATUBHON AUHAMUKH.

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

['panuyHbIe YCIOBHS Ha TOBEPXHOCTH TBepAoro Tena. Kosh¢uimeHT TeMmeparypHOTo CKadka.
TerutoBoe ckonbxkenue. Caaboe u cuiibHOE Hcnapenue, Tepmodopes.

11. YpaBuenus bapuerra. TemneparypHbie HanpspKeHUs B Ta3zax. TepMocTpecoBast KOHBEKIIHA.

Hemnpumenumocts ypaBHenuit HaBre-CTokca A onrcaHra MEAJICHHBIX U30TEPMUYECKUX TEUCHHM.
VYpaBuenus bapraerra. TemneparypHble HapsHKEHUS B ra3ax. TepMOCTpeccoBast KOHBEKIIHSL.

12. SIBneHUS B CHIIBHO PE3PCIKCHHBIX Ira3ax. CBO60,E[HOMOJ'ICKYJIHPHOC TCUCHUC.

CBobomHO MoIeKyisipHOe TeueHHue ra3a. [loTokn macchel, uMimyinbea U dHeprun. D¢ dext Kuyncena.
OOmee pemienue 3amaun Komm uiss KHMHETHYECKOTO YpPaBHEHUS, OIMCHIBAIOLIETO CBOOOIHO
MOJICKYJISIPHOE TeYEHHE.

13. B3aumopeticTBue ¢ moBepHoOcThIO Tena. KoadduumenTsr akkomomanuu.

B3aumopeiicTBue raza ¢ MOBEpXHOCTHIO Tena. PexuM monHod akkoMmopanuu. JluHelHast Teopus
TEIUIOOOMEHa W TIOBEPXHOCTHBIX CHJI JIJIsl Tela B CWIBHO pa3pekeHHoM raze. KoahhuiueHTh
AKKOMOJAIAH.

14. JlnHamMuueckuil BBIBOJ ypaBHeHUs bonblMaHa.

VpaBuenue JluyBwmns.  Llemouka boromoOosa. IlpoGnema 3ambikanus. Amnzan bonbunmana.
JluHaMu4ecKuil BEIBOJ ypaBHeHUs bonbiiMana. Bo3moxkHble 0600menns ypaBHeHust bBonbiiMaHa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAILLICHHAS! MYJIFTHMEAHAIIPOEKTOPOM M SKPAHOM.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Teopernueckas ¢usuka [Tekcr] : B 10 T. T. 10 : ®uznueckas kuHeTHka : yue0. mocobue Jiist By30B /
JI. . Jlanpay, E. M. JIudwmun ; nox pea. JI. I1. [TutaeBckoro .— 2-e uzf., ucnp. — M. : ®uzmamiur,
2001, 2002, 2007 .— 536 c.

JlononHuTEIbHAS IUTEPATypa
1. BBenienue B coBpeMeHHYI0 cratructuieckyto ¢pusuky [Tekcer] / P. O. 3aiines - M.JIMBPOKOM,2016

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

Hocrynneie uepe3 Internet, yue6HbIe mocoOust 1 COOPHHUKH 3a1a4, pa3paboTaHHBIC AJISl JaHHOTO Kypca.
1. Koran M.H. [lunamuka paspexxenHoro raza — M.: Hayxka, 1967.

2. ®epuurep Jx.,Kanep K. Maremarunueckas Teopus npoieccoB repeHoca. — M.: Mup, 1976.

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

4.boromo6oB H.H. Ilpob6iembl tuHamMuueckoil Teopuu B cratuctuiyeckoil puszuke. — M.-JL.: TUTTIIL,
1946.

5. Yenmen C., Kaynunr T. Marematndeckasi TeopHsi HEOTHOPOAHBIX ra3oB. - M.: MJI, 1960.



6. I'pan I. Tepmoamnamuka ra3os. -M.: MammHoctpoenue, 1970.

7. Makcsemnn Jlx. K. Tpynsl o kuaeTnueckoii Teopuu ra3os. -M.: BUHOM. Jlabopartopus 3HaHui,
2012.

8. bonmbuman JI. M30panubie Tpyasl. - M.: Hayka, 1984.
9. Yepuunpsuu K. Teopus n npunoxkeHus ypaBHeHus bonbnmMana. -M.: Mup, 1978.
10. Korau M.H., I'ankun B.C., ®puanenaep O. I, O HanpspkeHUAX, BOSHUKAIOMINX B Ta3ax

BCJIEACTBHE HEOAHOPOIHOCTEH TeMIIepaTyphl M KOHLEHTpauuii. HoBbie THIIBI cCBOOOIHOM KOHBEKLINH.
YOH, 1976, T. 119. B. 1. C. 111-126.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

OnexkrponHas Oubnunoreka lib.mipt.ru
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, usyuatomuil kypc «Kunerndeckas Teopusi ra3oB», IOJKEH C OIHOW CTOPOHBI, OBJIAIEThb
OOIIMM MOHATUHHBIM aNIapaToM, a C APYroil CTOPOHBI, TOJKEH HAYUUTHCS IPUMEHSTh TEOPETHUECKUE
3HaHUS Ha [IPAKTUKE.

B pesynbrare u3y4yeHus: AUCUUIUIMHBI CTYACHT AOJDKEH 3HATh (PyHIaMEHTaJIbHbIC MOHSTHS, 3aKOHBI,
TEOPUH KIACCHYECKOH M COBPEMEHHON (DM3MKHU; MOPSIKU YHCICHHBIX BEIMYUH, XapaKTEpPHbIC UL
Pa3IMYHBIX pa3aenaoB (U3KMKH; COBPEMEHHbIE TPOOIeMbl (PU3NKH, MATEMATHKH.

Ycenenrnoe ocBoeHHE Kypcea TpeOyeT HanpsKEHHOM CaMOCTOSTEIbHOM paboThl CTyAeHTa.

B mporpamme Kypca nprBeA€HO MUHUMAJIBHO HEOOXOAUMOE BpeMs 1Sl paboThI CTy/AEHTa HaJl TEMOM.
WunuBunyanbHas pabota MpeanosiaraeT caMOCTOSTEIbHOE BBINIOJHEHUE CTYJCHTOM ONpPEIeIEHHOTO B
«3amanum» Habopa YNpaKHEHHH M 33/1a4 B COOTBETCTBUHM C TEMAaTHUKOH CEMHHApCKuX 3aHsaTuid. [Ipu
HEOOXOAMMOCTH CTYAEHT TMOJy4aeT KOHCYJIbTAllMI0 IO BBINOJHEHUIO OTIEJNBHBIX 3agad Y
MpEenojaBareisl BEIyLIEro 3aHSATHs KaKk BO BpeMsl HpPOBEIEHHUS CEMHHAPCKUX 3aHATUH, TaK U BO
BHEYPOYHOE BpeMs II0 COINIACOBAHUIO C IIperojaBaTesieM. «3aJaHue» pa3faeTcs BCEM CTYIEHTaM B
BUJE Y4eOHO-METOINYECKOTO MaTepualia, COAEPKALIETO MPOrpaMMy Kypca M YIpaKHEHHs, U 3aJa4H,
BKJIFOUEHHBIE B /IBa JOMAIHUX 33JaHUs.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: KocMmuueckue TexHOIOrMU
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay
Kypc: 1
KBaJupuKaAnus: 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-3 CniocoGeH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWUS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYyYaeMbIX PeIICHUN

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO
KkBasH(prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
chepe  cBoelt

PYKOBOJICTBA ~ MAaJIbIM
npodeccruoHaIbHOM

OIIK-5.3 CrpeMurcss K TOIY4YEHUIO HOBBIX 3HAHHMH,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3a/a4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[1K-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHMUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO

00opynoBaHUsS (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenupoBaHKe) € HCIOIb30BAaHUEM HCCIIEIOBATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIBTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIBbTATC NU3YUYCHUA JUCIIUITIIMHBL «Kunernaeckas TCOpUA ra3oB» 06yanOH1HfICﬂ JOJIDKCH:

3HAThb:

- OcHoBHBIE HU3NUECKHUE MTOJOKECHUS KIACCUIECKON KHHETUYECKOH TeOpHH;
- OCHOBHBIE YpaBHEHHs KUHETHUYECKOM TEOpUUM M IPEXKAE BCEr0 KHHETHUUYECKHE YpaBHEHUE

bonsumana;

- OCHOBHBIC MCTOABI MATEMATHUYICCKOTO allrapara i peieHussa JIMTHEWUHBIX HUHTETPAJIbHBIX ypaBHeHI/Iﬁ
BO3HHKAKOIIMUX B KHHETHYCCKOI TCOPHHU I'a30B;,
- OCHOBHBIC METOJbI PCHICHUS 3ada4 B IUHAMHUKE Pa3pCIKCHHOTO rasa,

yMeTh:

METO/BI U CIIOCOOBI ONUCAHUS B3aUMOJICHCTBHSA ra3a ¢ IOBEPXHOCTHIO;
METO/IbI [10JIyYSHHs] KHHETUUYECKUX YPAaBHEHUH U3 TMHAMUUYECKON TEOpUU.




[Tonp30Barkcs annapaToM ypaBHEHUH B YACTHBIX IIPOU3BOAHBIX;

I0JIB30BATHCS aNNapaToM TEOPHH BEPOSITHOCTEH;

TI0JIb30BAThCS AMINapaToM BEPOATHOCTHBIX (DYHKIMH pacTpeaesiCHUs;

pemarb ra30KMHETHYECKHUE 3aa4l C YIETOM BHEIIHUX MOJIEH;

pelaTh 3aJayu O OBEJIEHUN MaKPOCKOIIMUECKUX CUCTEM B 3aJaHHOM BHELIHEM II0JIE;
MIPUMEHSATH METOJ] TeOpuH YenmMeHa- DHCKoOTa JUIsl BBIBOAA YPAaBHEHHUH ra30BOil TUHAMUKY;
IpUMEHATh MeTol YennMeHa-DHcKora B KHHETHYECKOM TEOpUH CMECH Ia30B;

npuMeHsTh ypaBHenue dokkepa-Ilnanka s Haxoxxaenus ko3¢ uuueHTos 1udpdysuu.

BJIaJeTh:

OCHOBHBEIMH MCTOAAMH MATCMATUYCCKOI'O arrapara Kak KJIACCHYCCKOM KHHETHYECKOMH TCOopUuun

rasos;

HaBbIKaMHU TCOPCTUYCCKOIO aHaJIM3a pCajibHbBIX 3alad, CBA3daHHBIX KaK CO CBOICTBaMH

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

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH 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 cocrout u3 N HEB3aMMOACHCTBYIONMINX 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 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.



