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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: ®du3nKa HU3KOTEMIIEPATyPHO! TIa3Mbl
10 HANPABJICHHUIO: Texuunueckas puznka
NpoduJIb MOATOTOBKH: Texnnueckast pu3znka KOCMUYECKHX JIETATEIbHBIX alapaToB

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa KOCMUYECKHX JIETaTEeIbHBIX allllapaToB

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocrtaBui: AL Kycos, xanz. ¢pu3.-MaT. HayK

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapbl KOCMUYECKHX JIeTaTebHbIX anmnaparos 17.04.2023



AHHOTANMA

Kypc "Odwusmka HH3KOTEeMIIEpaTypHOM IUIa3Mbl' OTHOCHTCA K BapWMarWBHOM YacTH 00pa3oBaTesIbHOM
IIporpammsl, u3ydaercs B 1 cemecrpe.

Wzyuenne naHHOW IMUCHMIUIMHBI ONMUPAETCS Ha 3HAHMSA, MOJYYCHHBIC B TPOIECCE OCBOCHUS JTUCIIHILIMHEI
"®dusnueckas MexaHuka'.

Uzyuenne yueOHOHM AMCHMIUIMHBI HAMpaBJIEHO Ha YIIyOJeHHE M paclupeHne 0a30Boil MpodecCHOHAIbHOM
MOATOTOBKH MarucTpaHra, opMHUpOBaHHE COOTBETCTBYIOIINX KOMIIETCHIIUH.

ConeprxkaHue Kypca OCHOBBIBA€TCSI HA CUCTEMHBIX 3HAHUSX, [IOJYYEHHBIX B XOA€ U3yUEHUs CIEIYIOIUX TEM:
BBenenue B KUHETUUECKYIO TEOPUIO Ta30B.

Bo3z0yxeHue BpamaTensHOU, KoneOaTeIbHOH 1 3JIEKTPOHHOM 3Hepruu Monekyn Koaddunuents neperoca B
ra30BOH TMHAMUKE.

KoaddurmenTs! nepenoca B ra30BoH JUHAMUKE.
BBenenue B XuMHUUYECKYIO0 KUHETHUKY.
Brenenue B hu3uKy B3auMOJICHCTBUS aTOMOB C TIOBEPXHOCTHIO.

1. leau u 3apauu

eap AUCUMNIMHBI

* O3HAaKOMJICHHE C OCHOBHBIMH TEOPETUYECKUMH MOHSATHAMH, KOHICHIMSIMA | TIOAXOJaMH,
UCIIOJIb3yEMBIMHU JUIS ONTUCAHHS U MOJICIMPOBAHHS HEPABHOBECHBIX (PUBMKO-XMUMHYECKUX MPOLECCOB,
BO3HHKAIOMIUX TPH OOTEKAaHWW JIETATEIBbHBIX allaparoB BBICOKOTEMIIEPATypHBIM IIOTOKOM Ta3a B
arMocgepax 3emun 1 Mapca.

3anauu QUCHUTNIHHBI
* mpuoOpereHre 0a30BBIX 3HAHUM O CTPYKType M cocraBe armochep 3emium, Mapca u Benepsl, o
HEPaBHOBECHBIX (PU3MKO-XUMHYECKHX MpoIeccax, MPOUCXOAANIMX TpH Harpese rasza (Bo3ayxa u CO2)
70 TeMIIepaTyp MOpsAKa dJICKTPOH-BOJIBTA, B TOM YHCIIE: ra30(a3HbIX M reTePOreHHbIX XUMHYECKUX
peakuusx, BO30y>KICHUH BHYTPEHHHUX CTEIEHSIX CBOOOIBI MOJICKYJI, M3IyYCHUH aTOMOB M MOJICKYT,

* OCBOCHHE TEOPETUYECKHUX IIOAXONOB, HCIOJIB3YEMBIX JJs OINUCAHUA M MOJCIMPOBAHUS
(HU3UKO-XMMHUYECKUX IPOLIECCOB B BBHICOKOTEMIIEPATypPHBIX HEPABHOBECHBIX ra3ax;

* IpuoOpeTeHNe HaBBIKOB aHAJIM3a COBPEMEHHOM Hay4YHO JTUTEpaTyphl;

* MOJIy4EHHUE TNPECTaBICHUs 00 ypaBHEHUSX, MO3BOJSIOMINX MOAEIUPOBATh XUMHUECKYIO KHHETHKY,
BO30Y’KICHHUE SHEPTUH BHYTPEHHUX CTETIEHEH CBOOOIBI MOJICKYI.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon n HanMeHOBaHNE KOMITETEHIIUT MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
OIIK-1.1 Ilonumaer npuHOMNBI PabOTHl HCIOJIB3YEMOIO
00opynoBaHuUs
OIIK-1.2  CnocobeH  TPOBOJAWTH  JKCIEPUMEHT  C
OIIK-1 CriocobeH k mpodeccrnoHanbHON WCIOJIB30BaHUEM HUCCIIE0BATEIBCKOIO 000PYI0BaHU
SKCIUTyaTallui COBPEMEHHOTO HAyYHOIO U OIIK-1.3 Brnameer HaBblIKamu 0€30MacHON pabOTBI C

TEXHOJIOTHYECKOr0 000pYA0BaHUs U IPUOOPOB  |COBPEMEHHBIMH ~ HAyYHBIMH ~ [pUOOpPaMH W JIPYTUM
9KCIEPUMEHTAIILHBIM 000PYI0BaHUEM

OIIK-1.4 3Haer ocHOBHBIEC TIPaBUIIA TIOBEICHUS U PaOOTHI B
Hay4HOH naboparopuun

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B

00JIACTH TEXHUYECKOU (HU3UKH
[IK-1 Crioco0OeH KpuTHYECKH aHAJIN3UPOBATh [IK-1.2

COBpPEMEHHBIE MTPOOTIEMBbI TEXHUUECKON (HU3HUKH,
CTaBHUTb 33]1a4 U Pa3padaThIBaTh MPOrpPaMMy
WCCIIeZIOBAHMsI, BEIOUPATH aJIeKBATHBIE CITOCOOBI
M METOJIbI PELICHHS SKCTICPUMECHTATBHBIX U
TEOPETUYECKUX 3a/1a4, HHTSPIPETUPOBATh,
MPEICTABIATH U IPUMEHSTH MTOJyYCHHBIC

NARUITETATLT

CrocobeH  craBUTh 3amaud B oOjacTu
mpo(eCCUOHATBHON JCATEIBHOCTH, Mpeaiarartb MyTH HX
pelieHus

[IK-1.3 CnocobeHn pa3paOarbiBaTh U NMPUMEHATH HauOoiee
MOAXOMAIINE  TEOPEeTHYECKHE M SKCIEPUMEHTAJIbHBIC
METO/Bl HMCCICJOBAaHWN K KOHKPETHOM Hay4yHOW 3ajadye U
MHTEPIIPETUPOBATH MOTYUYEHHbIE PE3YIbTaThI




Py

[IK-1.4 CnocobeH mNpoBOIUTH ampoOanuio pPe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HATB!
. OCHOBBI (PM3MKO-XMMHUYECKUX IPOIECCOB, MPOMCXOASIIMX B BBICOKOTEMIIEPATypHOM Tase,
oOpasylomieMcsi BOKpPYT JIETaTelIbHOTO ammapara, IBHXKyllerocs B armocdepax 3emuu, Mapca u
Benepsl co BTOpOii KOCMUYECKOH CKOPOCTHIO;
. MOHATUS M TEOPETHUYECKHE TOAXOABI, MCIONB3yEMbIE I ONMCAHMS IPOIECCOB B
BBICOKOTEMIIEPATypHOM T'a3e IIPU TeMIIepaType MOpsAIKa OAHOIO IEKTPOH-BOJIBTA;
. OCHOBbl XMUMHYECKOW KHHETHKH, ONHCHIBAIOIIECH TIa3o(a3Hble W TETEPOTreHHbIE XUMHUYECKHE
peakuuu, Bo30yX/€HHE BHYTPEHHHMX CTEIEHEeH CBOOOABI MOJEKyN (BpallaTelbHbBIX, KOJIeOaTelIbHBIX,
3IIEKTPOHHBIX);
* OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOI TEOpUH ra3oB;
* OCHOBBI XMMHUYECKON KHHETHKU;
* OCHOBBI TEPMOAMHAMUKU HEPABHOBECHBIX IIPOLIECCOB B rasax.

YMETb:
* TIPUMEHSITHh TEOPETHYECKUE MOAECIH I OMIMCAHUS KITIOYEBBIX HEPABHOBECHBIX (PU3UKO-XUMHUYECKUX
IPOLIECCOB B HHU3KOTEMIEPATYpHOH IUIa3Me, BO3HMKAIOMIEH IpHU OOTEKaHWH BBICOKOCKOPOCTHBIX
JIeTaTeJbHBIX annapaTos;
* paboTarh C COBPEMEHHOW HayYHOU JIUTEPATyPOH;
*  TPOBOAUTH OLIEHKH CKOPOCTEM PA3IHUYHBIX HEPAaBHOBECHBIX IPOLIECCOB B HU3KOTEMIIEPATypPHON
I1a3Me;
*  HCIMOJIB30BATh MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHIO JUISI TEOPETHUECKOTO AaHAIN3a IPOLIECCOB
[IepeHoca B ra3ax, B TOM YHMCJI€ MHOTOKOMIIOHEHTHBIX;
* OIICHMBATh CKOPOCTH XMMHYECKUX PEaKIH B rasax;
* IIPOBOAUTH Pacu€Thl UBMEHEHUS COCTOSHUS PEarupyOLUX I'a30BbIX IIOTOKOB;
* TPOBOAUTH PacUEThl PeJaKcally YHEPTUil BHYTPEHHUX CTETeHEH cBOOOIbI MOJIEKYIT;
*  OIICHMBATh YPOBEHb TEIUIOBHIX IOTOKOB B 3a/auaX T'MIIEP3BYKOBOIO CBOOOIHOMOJEKYISPHOTO
TEYEHMSI pa3pEKECHHBIX ra30B;
* CaMOCTOATENILHO PaboTaTh ¢ yueOHOM, METONNIECKOM U CIIPaBOYHOM JINTEPATYPOH.

BJIaJIETh:

* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaIH;

* HaBBIKAMH CaMOCTOSITEIBHON PadOTHI;

* KyJIBTYpO#l OCTAHOBKU M MOJCIHPOBAHUS (PU3MUYESCKUX 3a/1a4;

* IPAKTUKOM MCCIIEIOBAHMS U PEIICHHS TEOPETUICCKHUX U TPUKIIAIHBIX 3a/1a4.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 BBenenne B KHHETHYECKYIO TEOPHIO 14 10
ra3oB
Bo3z0yxenue BpalareiIbHOH,
) KOJIe0aTeNbHON M DJIEKTPOHHOM SHEPTUU 16 5
monekyn Koaddunumentsr nepeHoca B
ra30BON TWMHAMUKE
Hroro yacos 30 15




IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 45 vgac., 1 3au.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. BBeneHre B KHHETUYECKYIO TEOPHUIO Ta30B

Crpykrypa armocdepst 3emnun u mianetr (Mapca, Benepsl, Tutana). Uucno Kuyncena. Bnusiaue
pa3peKeHHOCTH Ha TEUECHUE I'a30B.

Oynkuus pacnpeneneHus. IloToku Maccsl, UMITY/Ibca U SHEPTUH UIEAIbHOTO I'a3a.
Ten30pHOE UCUHCIIEHHUE.

YpaBHEHUS HEBA3KOU ra30JMHAMUKU. TE€H30p HaIIPSKEHUN.

Kunernueckoe ypaBHenue bonbiimana. MIHTErpai cToiaKkHOBEHUS.

MeTtoz npsMOTo cTaTUCTHYECKOTro MoaenupoBanus Monte-Kapio.

2. Bo30yxieHue BpamarenbHOU, KojebaTenbHON U 3JIEKTPOHHOM dHeprun Monekya KoadduueHTon
NepeHoca B ra30BOH TMHAMUKE

Monenu cedeHnii CTOTKHOBEHUS MOJeKyIl. [[imrHa cBoOOIHOTO podera MOJIeKyl.
®opmanusm Jupaka B KBAaHTOBOM MexaHuke. HecranmonapHas Teopus BO3MYILICHUM.
Penakcarus BpammaTenbHON CTETIEHH CBOOOIBI MOJIEKYII.

Penakcarus xoneOaTenbHON CTETIEHH CBOOOIBI MOJIEKYI.

DHeprus AMEKTPOHHBIX YPOBHEH aTOMOB U MOJIEKYI.

BopHOBCcKOe npuOimKeHNe CTOIKHOBEHUS JICKTPOHA C aTOMOM.

CrpyKTypa yaapHO# BOJTHBIL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Kypc xumunueckoii kuaetnku [Texct] : yaeOHuK 11 By3oB / H. M. Omanyans, /1. I. Knoppe .— M. :
Bricmias mxoia, 1984 — 464 c.
2. ®usuka razosoro paspsjaa [Tekcr] : [yue6. mocobue ais By30B] / FO. I1. Paiizep .— 3-e uzn.,
nepepad. u gomn. — Jonronpyansiii : Uatemnexkt, 2009 .— 736 c.
3. Yucnennsie metoasl MonTe- Kapno [Tekcr]/U. M. Co6ons, -M., Hayxka, 1973
4. IMpuHIMTIBI KBaHTOBOM MexaHUKH [Tekcr] : [yue6. mocmobue st By3os] / I1. lupax ; mep. ¢ 4-ro
aun. w3, 10. H. Jlemkosa, I. @. [Ipykapesa ; mon pen. u ¢ nmpenuci. B. A. ®oka ; 2-e uza. — 2-¢ u3g.
— M. : Hayka, 1979 .— 480 c.
5. Teopernueckast pusuka [Texcr] : B 10 . T. 10 : ®usnueckas kuHeTHKa : yued. mocodue 1y By30B /
JI. 1. JTannay, E. M. Jludpmm ; mon pex. JI. I1. [TutaeBckoro .— 2-e uzf., ucnp. — M. : ®uzmaniur,
2001, 2002, 2007 .— 536 c.




1. Dupak I1.A.M. Ilpununnsl kBaHTOBOM MexaHuku. M.: Hayxka, 1979, 480c.

2. 3enbnoBud f.b., Paitzep 10.11. ®usuka ynapHbIX BOIH U BEICOKOTEMIIEPaTYPHBIX
TUApOAUHAMUYECKUX siBieHul, . M.: Hayka, 1973, 312c.

3. Omanyane H.M., Kaoppe I.I'. Kypc xumnueckoit kunetnku. M.: “Briciias mkona”, 1984, 464c.
4. Bird G.A. Molecular Gas Dynamics and the Direct Simulation of Gas Flows. Oxford. Clarendon
Press. 1994. 458p.

5. 'mpuidensaep Ix., Kepruce Y., bepa P., Monekyssipras Teopus ra30B U KuaKocTei, 13a-o
WHOCTpaHHOM nuTeparypsl, 1961, 930c.

6. KoBasiés B.JI. I'ereporeHHble KaTaIUTHYECKHE ITPOLIECCH] B a3pOTEPMOJUHAMUKE. M.
OU3SMATIINT, 2002, 224c.

7. Janpay JI.J., JIumuy E.M. ®usnueckas kunetuka. M.: Hayka, 1979, 527c.

8. Paiizep FO.I1. ®usuka razoBoro paspsjaa. 3-e uzgl. nepepad. u pom. Jonronpynnsiii: U3narenbckmii
aoM “Uarennexr”, 2009, 736¢.

9. Prpkax E.U. beckoopanHatHoe TEH30pHOE UCUYHCIEHUE I MEXaHUKH CIUIOMHBIX cpen. M.: MOTU.
2011, 170c.

10. Co6onp .M. Yucnennsie meronsl MonTe-Kaprno. M.: Hayka, 1973, 312c.

11. ®enep E. @pakranst. M.: “Mup”, 1991, 260c.

12. Yenwmen C., Kaynunr T. Maremaruueckast Teopus HEOIHOPOIHBIX Ta3oB. M.: M3narenscTBo
MHOCTpaHHOM JTeparypsl, 1960, 510c.

JomnonHutensHas auTeparypa

1. Craructuueckas mexaHuka. CoBpeMeHHBIH KypcC ¢ 3a/jadaMU U pEeLIEHUsIMH, COCTABICHHBIH NIpH
yuyactuu X. Munmypa [u ap.] [Texcr] = Statistical mechanics / P. Ky0o ; ep. ¢ anmi. moj pen. u ¢
npenuci. /1. H. 3ybapeBa .— 2-e u3z., crepeorun. — M. : Kom Kuura, 2007 .— 448 c.

2. OcHoBbI MakpokuHeTHKHU. J{uddysus u Temnonepeaada B xumudeckoit kuneruke [Teker] / [1. A.
®pank-Kamenenxuii - lonronpyausiiilaTennext,2008

1. Ky6o P. Craructrueckas mexanuka. M.: Mup, 1967, 452c.

2. JJanmay JI.J., JIupmmn E.M. KBanroBas mexanuka. Hepenstusucrckas teopus T.3. M.: Hayxa,
1989, 767c.

3. Cobenbsman U.W. Beenenne B Teopuro aTOMHEIX criekTpoB. M.: T'oc. U31.-Bo ®wu3.-mar. jmt., 1963,
640c.

4. Crnurtuep JI. dusuka noaHOCTHI0 HOHM30BaHHOTO Tra3a. M.: “Mup”, 1965, 212c.

5. Crynouenko E.B., Jloce C.A., OcunoB A.W. Penakcanmonnbie mpoIieccrl B yAapHbIX BoHAX. M.:
Hayka, 1965, 484c.

6. ®pank-Kamenenkuii JI.A. Tuddysus u Teronepenada B xXuMuieckoit kuaetuke. M.: Hayka, 1987,
502c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://lib.mipt.ru/ — anekrponHas 6nbmmorexa dusrexa

http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe o0pazoBaHue).
http://benran.ru —6nbnMoTEKa IO ECTECTBEHHBIM HaykaM Poccuiickoii akajjeMun HayK.
http://elibrary.ru —snexTpoHHas OMOIMOTEKA.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

nakeTsl oucHoro nporpamMmuoro odecrnederns Microsoft Office (Word, Excel, PowerPoint),
OpenOffice, s3p1k mporpaMmupoBanust - Fortran.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

JInst yCIIemHOro OCBOEHMS AWCHMIUIMHBI, MOMHMO IOCELICHHUS JEKUUH OT CTYIEHTOB TpedyeTcs
BBITMIOJIHEHUE CaMOCTOSTENbHONH paboThl. OObEM CcaMOCTOSITEIBHON pabOThl JOJIKEH OBITH HE MEHee
YKa3aHHOTO Ul Ka)KI0TO pas3jiena MporpaMMbl. B OCHOBHOM, 3TO BpeMsi OTBOAMTCS Ha MpPOpabOTKy
Marepuaa JEeKIHH, a TaKKe Ha MOATOTOBKY K MPOMEXKYTOUYHBIM TECTUPOBAHHUAM, KOTOPBIE TPOBOISTCS
JUIs TEKYLIET0 KOHTPOJIS 32 yCBOEHUEM MaTepHala.



CTyIeHTBI, yCIIEIIHO MpoUIeqne Bce (HOpMBI MPOMENKYTOUHOTO KOHTPOJS, AOIMYCKArOTCSA K chade
TQepeHIMPOBAHHOTO 3a4eTa 110 AUCLHUILTHHE.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— O3HAKOMJICHHE C aKTyTaJIbHON HAyYHOU JINTEPaTypoii;

— peleHue 3a7a4 NPy BEITIOTHSHUH JIOMAITHUX 3a/I1aHUN;

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— ipopaboTKy ydeOHOTO MaTepuraa (110 KOHCIIEKTaM JICKIUH, y4eOHOU 1 HaydHOU JUTeparype).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa KOCMUYECKUX JIETAaTeIILHEIX alapaToB

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: AL Kycos, xanz. ¢pu3.-mMaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Criocob6eH k podecCHOHANBHOM
IKCILTyaTallid COBPEMEHHOTO HayYHOTO H
TEXHOJIOTHYECKOTO 000pYIOBaHUS U MPHUOOPOB

OIIK-1.1 Tlonumaer npUHIMIBI PabOTHl HUCIOIB3YEMOTO
00opyI0BaHUS

OIIK-1.2 Cnocoben MPOBOJIUTH SKCHEPUMEHT C
WCIIOJIb30BaHUEM HCCIIEIOBATEILCKOTO 000PYI0BaHUS

OIIK-1.3 Bmageer HaBblkamMu 0Oe30MacHON pabOTHI ¢
COBPEMEHHBIMH  HAay4YHbIMH TNPHOOPaMH H  JIPYTUM
IKCHEPUMEHTAIBHBIM 000pYJ0BaHUEM

OIIK-1.4 3Haer OCHOBHBIE IPaBUIIA MIOBEICHUS U PaOOTHI B
Hay4HOU naboparopun

[MK-1 CriocobOeH KpUTHYECKH aHATU3UPOBATh
COBpPEMEHHBIE MPOOIEMBbI TEXHUYECKON (PU3HUKH,
CTaBUTh 33Ja41 U pa3padaThIBaTh IPOTPaAMMY
WCCIICAOBaHMsI, BEIOUPATH aJIeKBaTHBIE CIIOCOOBI
Y METOJIbI PELICHUs SKCTIEPUMEHTAJIbHBIX U
TEOPETHUYECKUX 3a/1a4, HHTEPIPETUPOBATD,
MPEACTABIATh U IPUMEHSTD HIOIy4YCHHbIE
PE3yIbTaThl

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
00JIACTH TEXHUYECKOW (DU3HKH

I[IK-1.2 Chonocoben  craBuTh 3aJayd B 00JIacTH
mpoeCCUOHANBHON JAEATENbHOCTH, Mpeniararb MMyTH HX
perieHust

IIK-1.3 CnocobeHn pa3pabarbiBaTh U MPUMEHSATH Haunbolee
MOAXOASIIIUE  TEOPETHYECKHE H  OKCICPUMEHTAJIbHBIC
METOBl HCCIENOBAaHUN K KOHKPETHOM HaydHOHM 3ajaye u
WHTEPIPETUPOBATH MOITYUYECHHBIEC PE3YIBTATHI

[IK-1.4 CnocobeH mNpOBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIET0BATEIHLCKON paboThI MOCPEICTBOM
IMyONMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pepeHIusIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus AUCIUTUIMHBL «DU3KKa HU3KOTEMITEPaTypHOH TIIa3MbD» 00yUYaIONIHIACS JOIKCH:

3HATb:

. OCHOBBI (PM3UKO-XUMHUYECKHX MPOLECCOB, MPOUCXONSALIMX B BBICOKOTEMIIEPATypPHOM rase,
oOpa3syronieMcsi BOKpPYT JIeTaTeJIbHOTO ammapara, ABMXKyllerocss B armocdepax 3emnn, Mapca u
Benepsl co BTOpOii KOCMHUYECKOH CKOPOCTHIO;

® MOHATHUA W TCOPCTUYCCKUEC

ITOJIXOJIBI,

HCIIOJIB3YEMbIC [JId ONHUCaHUuA TIIPOUECCOB B

BBICOKOTCMIICPATYPHOM I'a3€ IIpyu TCMIICPATYPEC MMOPAAKAa OAHOT'O DJICKTPOH-BOJIbTA,
® OCHOBBI XHMHYECKOMN KHWHCTHKH, OIMCHIBAIOIICH Fa30(1)a3HBIe U TCTCPOTCHHLIC XWMHUYCCKUEC
pcaknuuu, BO36y>KI[€HI/Ie BHYTPCHHHUX CTCIICHEH CBO60,Z[BI MOJICKYJI (BpaH_IaTeJ'IBHBIX, KOJ'IC6aT€J'IBHBIX,

JNEKTPOHHBIX);

® OCHOBBI MOJIGKYJIHPHO—KHHCTH‘ICCKOP'I TCOpHUHU Ia30B,

* OCHOBBI XUMHUYECKOMN KHNHCTHUKH,

¢ OCHOBBI TCPMOJAWMHAMUKHN HCPABHOBCCHBIX ITPOLICCCOB B ra3ax.

yMeTh:

¢ MNPUMCHATH TCOPECTUICCKUEC MOACTN AJId OITMCAHNA KIIIOUCBBIX HEPABHOBECCHBIX (1)I/I3I/IKO-XI/IMI/I'-ICCKI/IX
IponeccoB B HHSKOTGMHGpaTypHOﬁ I1a3me, BO3HI/IKaIOH_[eI\/’I apu 00TeKaHUU BBICOKOCKOPOCTHBIX

JICTATCJIbHBIX allllapaToOB,

* paboTarh C COBPEMEHHOW HayYHOU JIUTEPATYPOH;
*  IPOBOAUTH OLEHKM CKOPOCTEH pa3iIMuYHBbIX HEPAaBHOBECHBIX IIPOLIECCOB B HU3KOTEMIIEpaTypHOH

asMe;

*  HUCIOJNb30BaTh MOJIEKY/SIPHO-KMHETHUECKYI0 TEOPUIO Ul TEOPETUYECKOI'O aHaliu3a IPOLECCOB
IepeHoca B razax, B TOM YHCJIE€ MHOTOKOMITOHEHTHBIX;

* OLEHMBATh CKOPOCTH XMMHMUYECKUX PEaKLUil B ra3ax;

* TIPOBOIWTH PACUETHI UBMEHEHUS COCTOSHUS PEarnpyroluX ra30BbIX MOTOKOB;

* TIPOBOJAUTH PACUETHI peaKcalii YHEPTU BHYTPEHHUX CTETeHEeH cBOOOIbI MOJIEKYIT,

*  OLECHHUBATh YPOBEHb TEIUIOBHIX MOTOKOB B 3aJadax THIIEP3BYKOBOI'O CBOOOJHOMOJIEKYJISIPHOTO

TCUCHUS PA3pCIKCHHBIX I'a30B,

* CaMOCTOATENIbHO PadoTaTh ¢ yueOHOM, METOIUYECKOM U CIIPaBOYHOM JINTEPATYPOIl.

BJIaJeTh:



* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaIH;

* HaBBIKAMH CaMOCTOSITEIBHON PadOTHI;

* KyJIBTYpO#l OCTAHOBKU M MOJCIMPOBAHUS (PU3MUESCKUX 3a/1a4;

* IPAKTUKOM MCCIIEIOBAHMS U PEIICHHS TEOPETUICCKHUX U TIPUKIIAIHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texymuii KOHTPOJIb OCYIIECTBIAETCS B JOPME 3alUTHI padoT.
[IpumepHBIE TEMBI IS TEKYIETO KOHTPOJIS:

1. ®opmanusm Jlupaka B KBAHTOBOW MEXAHHKE.

2. Kunetnueckoe ypaBHeHue bonpimana.

3. SIBneHus BA3KOCTH, TEILIONPOBOAHOCTU U Tuddy3un B razax.
4. Pemienue ypaBHeHusi bonpiimMana MmeToqoM DHCKOTA.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[IpomexxyTouHas artecranus Mo auciuuIuinHe «Dr3nka HUZKOTEMITepaTypHOH I1a3Mbl» TPOBOJUTCS B
dhopme muddepeHIMPOBAHHOTO 3a4€Ta B OCEHHEM CEMECTpE.

[Ipumepnsie Bonpocs! Aiist AuddepeHInpoBaHHOTO 3a4eTa:

. Crpyktypa armoceps! 3emnu u madet (Mapca, Benepsl, Turana).

. Uucno Kuayncena. Bnusinue pa3pekeHHOCTH Ha T€UEHHUE ra3oB.

. ©@ynkuus pacupeaenenus. [loToku Maccsl, UMITyIbCca U SHEPTUHU HIACAIBHOTO Ta3a.
. Ten3opHoe ucuncieHue.

. Monenu cedeHuil CTOIKHOBEHHUST MOJIEKYII.

. Penakcanus BpamarensHON CTETIEHH CBOOOABI MOJICKYI.

. Penakcanus xonebarenbHON CTETIEHH CBOOOIBI MOJICKYI.

. DHeprus 31EKTPOHHBIX YPOBHEH aTOMOB U MOJIEKYIL.
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. CtpykTypa yaapHOH BOJHBI.

Kputepun onennBanus

OLICHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, NIyOOKHE 3HAHMA Y4eOHOW NpOrpaMMbl JUCLUIUIMHBI TPH  BBINOJIHEHUN
KypCOBOH pabOThl, AOMAIIHUX 33aJaHHid, OTBETE 3K3aMEHALMOHHOTO OMJIETa U OTBETE Ha BOIPOCHI IO
[IporpaMme JUCLMITIMHBI;

oLeHKa «OoTIHYHO (9)» BBICTABISIETCS CTYACHTY, IOKa3aBILIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HaHMA Y4eOHOM IporpaMMbl AUCIUIIMHEI IIPH BBIIIOJIHEHHH KYPCOBOH pabOThI, JOMAIIHUX 3aaHUH,
OTBETE DK3aMEHAI[MOHHOTO OMJIeTa U OTBETE Ha BOIIPOCHI MO MIPOrpaMMe JUCLUILIMHEI,

OLICHKA «OTAMYHO (8)» BBICTABISETCS CTYAEHTY, IOKa3aBIIEMYy CHCTEMAaTH3HMPOBAaHHbIC, 3HAHMSA
y4eOHON MPOrpaMMbl JUCUUIUIMHBI TP BBIMOJIHEHUH KypCOBOH pabOThI, TOMAIIHUX 3alaHHUH, OTBETE
9K3aMEHAIIMOHHOTO OMiIeTa U OTBETE Ha BOIPOCHI 110 MIPOTrpaMMe JUCHUIIIHHEL,

OLICHKA «XOpoIo (7)» BBICTABIAETCS CTYJIEHTY, €CJIM OH TBEpAO 3HAET Marephall IK3aMEHAIIMOHHOTO
Ousnera, rpaMOTHO U MO CYIIECTBY M3JaraeT €ro, AEMOHCTPHPYET YMEHHE NPUMEHATH MOJIY4YCHHBIC
3HaHMWA HA TPAKTHKE IPU BBINOJIHEHHHM KypcOBOW palbOTHl M JOMAIIHUX 3aJaHUil, HO JOIMYCKaeT B
OTBETE WJIH B PEIICHUH 3a]a4 HEKOTOPbIE HETOUYHOCTH;

OIIEHKa «XOpoIIo (6)» BBICTABISAETCS CTYIEHTY, €CIM OH 3HAaeT Marepuas dK3aMEHAI[MOHHOTO OWieTa,
10 CYIIECTBY M3JIaraeT €ro, IeMOHCTPHUPYET YMEHHE MPUMEHATH NIOTyUYeHHbIE 3HAHHS Ha MPAKTUKE MIPH
BBITIOJTHEHUU KYPCOBOW pa0OTHI M JIOMAIITHUX 33/IaHH, HO JOMYCKAET B OTBETE WJIM B PEIICHUU 3a/1a4
MHOTO HETOYHOCTEH;



OLIEHKa «XOpOILO (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall IK3aMEHALMOHHOTO OMIeTa,
U3JIaraeT ero, IEMOHCTPUPYET YMEHUE IPUMEHATH [10JIy4YE€HHbIE 3HaHMsI HAa IPAKTUKE IIPU BBIIIOJHEHUN
KypCOBOH pa0OThI M IOMAIIHUX 3a/IaHUH, HE IOMYCKAaeT B OTBETE rPyObIX OLIHOOK;

OIICHKA «YIIOBJIECTBOPUTEIHHO (4)» BHICTABIIETCS CTYIIECHTY, €CIIM BO BPEMsI OTBETA dK3aMEHAIMOHHOTO
Ouiera, MPU BBHINIOJIHEHUH KypcOBOH pabOThl W JOMAIIHWUX 33JaHAi OH TMoKa3asl (parMeHTapHBIMH,
XapakTep 3HAaHWW, HEAOCTATOYHO IMpaBWIbHBIE (DOPMYIUPOBKH 0Aa30BBIX MOHSTHHA, HO TPH 3TOM OH
BJIaJICET OCHOBHBIMH pa3JieliaMy y4eOHOM MporpaMmbl, HEOOXOAMMBIMH IS AalIbHEHIIETO 00yYeHHS,

OLICHKA «YIOBJIETBOPHUTEIBLHO (3)» BBICTABIAETCS CTYIEHTY, €CJIM BO BPEMs OTBETA HK3aMEHAIIMOHHOTO
Ouiera, TPU BBITIOJIHEHWH KypCOBOW pabOThl M JIOMAITHUX 3aJlaHUil OH TIOKa3al pa3po3HEHHBIH
XapakTep 3HAHWH, HEOOCTATOYHO NpaBUiIbHBIE (HOPMYITHPOBKH 0a30BbIX TOHSATHHA, HapylLIeHHE
JIOTUYECKON IOCIIeI0BATEIbHOCTH B U3JI0KEHUH [IPOrPaMMHOI0 Marepuaia, HO IpU 3TOM OH BiajeeT
OCHOBHBIMH pa3fiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro O0y4eHUsI 1 MOXKET
MPUMEHSATH NTOIYYECHHBIC 3HaHU 110 00pasily B CTAHAAPTHON CUTYallNy;

OLICHKA «HEYIOBIECTBOPUTENbHO (2-1)» BBICTABISETCS CTYAEHTY, €CIM BO BpeMs OTBETa
9K3aMEHAIIMOHHOTO OWJIeTa, OH II0Ka3all, YTO HEe 3HaeT OOJblIeld YacTH OCHOBHOTO COJCpIKaHHS
y4eOHOH TpOrpaMMbl JIUCIMIUIMHBI, JOIyCKaeT TpyOble OMHOKA B (OPMYIUPOBKAX OCHOBHBIX
MOHSATHH TUCHUIUIMHBI U HE yMEeT KCIOJIb30BaTh IMOMYYCHHBIC 3HAHHS IPH PEIICHHH THUIOBBIX
NPaKTUYECKHUX 3a7ad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bpemss mpoBeneHus aud(epeHIMpOBAaHHOTO 3adyera cocTaBisgeT 1.5 dYaca, Ha MOATOTOBKY
oOydJaroremMycs ipefocTanisercs He MeHee 40 MUHYT.

Bo Bpemss mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecsi MOTYT TOJb30BaThCs
IpOrpaMMON TUCIUTUTUHEI.

[To 3aBepuIeHHH OTBEIEHHOTO Ha ONPOC BPEMEHH, SK3aMEHATOpP JIOJDKEH BBICTABUTH OOYdYaIOIIEMYCs
OLICHKY B COOTBETCTBHH C BBILIECTIPUBEAECHHBIMH KPUTEPUSIMH.



