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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.04.05 [IBurarenu jieTare/bHbIX annaparoB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
OunHHUKOBa Onibra KOHCTaHTUHOBHa, K.T.H., OL[eHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA PASPEXXEHHOI'O I'A3A

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-2.01 — crnocoOHOCT, TMPOBOAWUTHL aHa/IW3 Ta30[MHAMUUECKUX U TeIIOOOMEHHBIX TPOIECCOB,
COTIPOBOKAAIOIINX PabOTY SHEProyCTaHOBOK aBUAL[MOHHOM U paKeTHO-KOCMUYeCKOW TEXHUKU

[ICK-2.02 — crocoOHOCTh TIPOBOAWTL PabOTHI IO BBIUMCIUTETHHOMY MO/IETUPOBAHUIO TeriooOMeHa
W37enuii aBUAalJMOHHON M PAKeTHO-KOCMUYeCKOM TeXHUKH, aHaIM3UPOBaTh U 00001aTh pe3ysbTaThl

@DOopMHPOBaHUIO KOMIIETEHLIUH CTY)KHUT [JOCTKEHHE C/IeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMs:
IICK-2.01

3HAHUS:

ra3o[jMHaMHYeCKre W TeryI000MEeHHbIe MPOI[eCChl B IHEPrOyCTAHOBKAX aBHAL[AOHHOW W PAKeTHO-
KOCMHUYECKOH TeXHUKH;

YMeHUsi:

aHa/IM3UPOBaTh Ta30lMHaMUYeCKHe U TerI000MeHHbIe MPOLIeCChl B SHEPTrOyCTaHOBKAX aBUALIMOHHOW U
PaKeTHO-KOCMHUUECKOH TeXHUKH;

HA8bIKU:

aHanM3a Tra30[MHAMHUECKUX M TerI00OMEHHBIX TPOI[eCCOB B SHEPrOyCTaHOBKAX aBMAI[MOHHON U
PaKeTHO-KOCMUYECKOH TeXHUKHU.
IICK-2.02

3HAHUS:

0COOEHHOCTH BBIUMC/IUTELHOTO MOJE/IMPOBAHMSI TPOLIECCOB TEMI000MeHa W3/Ie/ii aBUALIMOHHOW |
PaKeTHO-KOCMHUUECKOH TeXHUKH;

YMeHUs:

TIPOBOJIUTH UCC/IEI0BAaHMSl M HayuHble pa3pabOTKM TIPOLIECCOB TeryiooOMeHa W3/e/uii pakeTHO-
KOCMHUYECKOH TeXHHKH TIPH TTOMOIIM UUCIEHHOTO MO/ POBAHHUS;

HABbIKU:

aHa/M3a U 00001eHHs pe3y/IbTaTOB UCC/IeI0BaHHH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna TEOPUS PASPEJXKEHHOT O T'A3A siBnsieTcst AUCLMTIMHONW YacTH, (opMUpPYyeMOi
y4acTHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpaBsieHuto 24.04.05
Jeuzamenu 1emamesbHbIX ANNAPAMos.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeCcKOW TOJrOTOBKH 0akalaBpa U C/IY)KMT OCHOBOU Ay ocBoeHws aucturiidi: BHY TPEHHSIS
I'A3OJMHAMMKA 3HEPI'OYCTAHOBOK



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HauMeHoBaHHe Pa3je/oB U AMAAKTHYECKHUX eJHHHILY

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

3aHATHUA
CamocrosTenbHasA

pabora cTyaeHToB

BCEI'O
Jlekuuu
IlpakTHyeckue

®dopmupyemast
KoMmmereHus, %

TICK-2.01

TICK-2.02

Paspen 1. Mopens npocroro rasa. MeTobl ONMCaHKs B3aUMOZHCTBHSI MOTIEKYJT
ra3a. Mogje/ib POCTOrO rasa ¥ MOZie/ld MOJIEKY/I IPOCTOrO rasa. 3aKOHbI COXPaHEeHHs!

9 PH B3aMMO/€HCTBHIH Napbl MoJieKy/1. Mozienbs MoseKy/a-TBEpAbIX cdep. Pacuer 23 8 5 3 15

TPaeKTOPHii MOJIEKy/I B [IPOLeCCe [TapHOTO CTOJKHOBeHHsl. CeueHHst pacCesiHusL.
3epKaJlbHOe OTpaKeHHe MOJIEKYJT OT TBep/0i TOBEPXHOCTH.

Pa3pen 2. DneMeHTapHasi KHHeTHYecKasi Teopus. MakpocKonuueckue
TlapaMeTphI ra3a Ka cpefjHue 1o 06beMy. KiHeTnueckoe onpezienetue
TepMO/jJMHaMUYeCKHX TlapaMeTpoB. Pa3pejxeHHbli ra3. [IpocTpaHCTBeHHO-

9 OJIHOpO/iHAsl peslakcalys. PexxuMbl TeueHHs pa3peskeHHOro rasa. ITporjeccsr
riepeHoca MOJeKy/IsIpHOro npusHaka. Camoauddysus, Bsiskoe TpeHue,
TerIonpoBoAHOCT. Hanbosee BeposiTHOE pacripe/ie/ieHHe MOJIEKY/I [0 0GbeMy.
Haubosnee BeposiTHOe pacripe/ie/ieHHe MOJIEKY/I 110 CKOPOCTSIM.

10

15

Paspen 3. ®yHKuus pacnpejeieHHsi H MaKpocC
®dazoBoe TIPOCTPAHCTBO. MI/IKPDCKOI’II/I‘-IECKDE onucaHue rasa. Kunetnueckoe

KHe TPBI.

9 onvcanue rasa. ®asosas roTHOCTh. PyHKIUSA pacnipesienienus MoseKys. ['mnoresa 22 7 5 2 15

MOJIeKy/ISIPHOro Xaoca. MaKkpocKkonuyeckHe napameTpbl. CTaTHCTHUeCKUHA CMBbICT
MakporiapameTpoB. [TOTOKM MO/EKY/IPHbIX TPU3HAKOB.

10

15

Pa3gen 4. Kunernueckoe ypaBHeHHe Bosibnimana. KiiHeTnueckoe ypaBHeHUe JJist

9 (a3oBoii ioTHOCTH. VIHTerpan CTONKHOBeHuUi BonbliMana A71st TBepAbIX cdep. 2 7 5 2 15

rasa.

BuyTpeHHsis TpaHcdopMaHTa. VIHTerpas CToNKHOBeHHI BosblimMaHa 415 mpocToro

15

15

Paszpen 5. Cocrosinus paBHoOBecHs. VccrefioBaH e PaBHOBECHBIX COCTOSIHUM
MetozioM I'n66ca. CoCTOsIHUE TIO/IHOTO CTaTUCTHYECKOro paBHOBeCHsl. DYHKIs

9 pacnpezienenust Makcsesuia. COCTOsIHUe CTaTUCTUYeCKOIO paBHOBeCHs B IoJie 17 7 5 2 10

BHeIIHUX cui1. Kunetnueckue napaMeTpsl rasa B COCTOIHUW PaBHOBECUSA. 3HTle'H/Iﬂ
BGonbimana. MogieibHOe KMHETHYECKOe ypaBHeHHe.

15

15

Paspen 6. ITocraHoBKa 3ajau A/1st ypaBHeHus bosnbivana. B3anmogelicTBue
MOJIeKyJI Ta3a C MeXX(a3HbIMHU TIOBePXHOCTAMH. Bo3zelicTBre raza Ha obTekaemoe

9 Ten0. 'paHnMuHOe yC/I0BHe Ha HerOHHL{aeMOﬁ Ji71s1 MOJIeKy/1 oBepXHOCTH. Mogenu 17 7 5 2 10

rasa.

OTpa)kKeHHs! MOJIEKY/1 OT TI0BepXHOCTH. VicnapeHue 1 KoHzeHcanus. IToctaHoBKa
3a/1au a3pOAMHAMMKH /151 ypaBHeHUst BonbiMana. [Togo6ue TeueHnii pa3peskeHHOTO

15

15

Pa3pen 7. Makpoc KHe yp.

p a. HekoTopble noHsITHs
TeH30PHO# anreGpbI ¥ aHa/M3a. 3aKOHbI COXPaHEHHs! B MEXaHHKe CIUIOLIHBIX CPej,.

9 ‘YpaBHeHHe NepeHOCa MOJIEKY/ISIPHOTO MPU3HaKa. YpaBHeHHe ITepeHoca 20 7 4 3 13

MOJIEKY/ISIPHOTO TIPH3HAaKa B IIPOCTPAHCTBE COOCTBEHHBIX CKOPOCTEH.
MakpockonuueckHe 3aKOHbl COXpaHeHuUs. 3aMKHyTasl CCTeMa ypaBHeHui repeHoca
B COCTOSIHMM JIOKa/IbHOTO PaBHOBecHsl. YpaBHeHus Jiinepa.

15

10

Bcero 3a 9 cemectp

144 51 34 17 93

100

100

Bcero no AucHMIUIMHEe

144 51 34 17 93

100

100

3.2. AyAuTOPHBII NPAKTUKYM

Homep v HanMeHOBaHUe
pa3jesa JUCHUNIUHBI

Tema NPAKTHYECKOI'0 3aHATUA

Oo0neMm,

ayp,.
JacoB

Pazpen 1. Mopens npocToro rasa.

MeTo/b1 OTIMCAaHUS B3aUMO/IeHCTBYSI MOJIEKYJT Ta3a.
PacueT TpaeKkTopHii MOJIEKY/T B TPOLiecce TTapHOTo
CTO/IKHOBEHHSI.

Paspen 2. DnemeHTapHas
KUHeTHYeCKasl Teopusl.

PaspexxenHsiii ra3 Camoanddysusi, Bi3Koe TpeHue,
TEeTIONPOBOJHOCTh

Pazpen 3. ®yHkiys
pacrpejesieHus U
MakKpOCKOIHYeCK1e TTapaMeTphbl.

MI/IKPOCKOHI/I‘—IECKOE OInrMCaHHe ra3sa

Pasgen 4. KuneTnueckoe

ypaBHeHue bosbiiMaHa.

Wuterpan cronkHoBeHwWit bosbljMaHa J/1s1 MPOCTOro rasa

Wurerpan cronkHoBeHui bonbiiMaHa it TBepAbIX chep

Pazgen 5. CoctosiHust
paBHOBECHS.

dyHKUMA pacnpegenenus Makcsesia

Pazpen 6. TTocTaHoBka 3azayu Asist
ypaBHeHUs bonblmaHa.

ITocTraHoBKa 3aa4y a3pOAUHAMUKU [/11 ypaBHEHUS
Bosbuimana

I'paHuyYHOe yC/10BUE Ha HEMTPOHULIAEMOU /1 MOJEeKYJT

6
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TIOBEPXHOCTH

Pasgen 7. Makpockonuyeckue

9 3aKOHbI COXpaHeHUsI B MeXaHUKe CILIOLIHBIX Cpej 3
YpaBHEHMUS ITepeHoca.
Bcero 3a 9 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HaumeHOBaHue pa3je/a Oo0nemMm,
o/ S ——— CopepikaHue yue0HOro 3ajaHus 4aCoB
1 |Pa3pmen 1. Mopgenb npocToro rasa. VI3yueHue Ak THHIe CKIX CAMHII AGHHOTO 15
pazfesna, paboTa ¢ MTepaTypon.
2 Pasgen 2. DnemeHTapHast KUHeTHYeCKast W3yuenuve guziakTye CKUX eAHHUL, JAHHOTO 15
Teopusl. pazfena, paboTa ¢ MTepaTypow.
3 Pa3pen 3. dyHkuys pacnpezeneHus U W3yueHre auiakTHue CKUX eAMHHUL| JAHHOTO 15
MaKpOCKOIHUYEeCKHe NTapaMeTphl. pazgena, paboTa ¢ MTepaTypou.
4 Pasgen 4. Kunetnyeckoe ypaBHeHMe N3yueHue auaakTUUe CKUX eIUHUL] JAHHOTO 15
Bonermana. pazgena, paboTa ¢ MTepaTypou.
5 |Pa3zgmen 5. CocTosiHUSI paBHOBeCUSI. VIsyueHHe AuAAKTHIeCKIX CAMHHI] AGHHOTO 10
pazgena, paboTa ¢ MTepaTypou.
6 Pazgen 6. TlocTaHnoBKa 3a/au /it N3yuenuve gupakTrue CKUX eAMHUL, JAHHOTO 10
ypaBHeHUs BosbiiMaHa. pasgesna, paboTa ¢ MTepaTypou.
7 Pazpen 7. Makpockonnueckre ypaBHeHus (V3yueHue JuZiaKTAUe CKUX eAMHUL, JAHHOTO 13
repeHoca. paszena, paboTa C JIUTepaTypoi.
Bcero 3a 9 cemectp 93
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1(2/3/4/ 5| 6 (7|8 9 10 | 11 12 13|14 | 15 | 16 | 17
9 AP TexkK | AP | O3 | TexkK a3 | Ap

YcioBHBIE 0003HAUEHMS:
¢ TP — nriarHocTHYecKas pabora;
¢ TekK — BOMpPOCHI /IS TEKYIIIETO KOHTPOJIS;
e 13 — jomailiHee 3aZiaHue.

TeKyIuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOZIUTCS B IMCKPETHBIE BpeMeHHbIe MHTepPBaJIbI B
ciefyroumx popmax:

[IMarHocTuyeckas pabora;
BOITPOCHI JI/Is TEKYIIIETO KOHTPOJIS;
JOMalliHee 3a/jaHue.

HpOME)KYTO‘IHaH dTTecTalusa rMpoBOAUTCA B d)OpMaXZ

9K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. E. VIBaHoB. 3agauyHuk o ¢usvke. MexaHuka. MosekyssipHast $u3rKa 1 TepMoArHaMuKa. M.: M31-Bo
MI'TY um. H. 3. baymana, 2015, 10 k3.
2. A. H. Bonkog. . BeefieHue B KWHeTHUECKYIO TeopHi0 pa3pexkeHHOro rasa. CI16.5I'TY "BOEHMEX" um.
M. @. YcruHoBa, 2004, 152 3k3.
3. A. H. BosikoB. BeefieHre B KUHETHUECKYHO TeOPHIO pa3pexkeHHoro rasa. CII6.5I'TY "BOEHMEX" um.
. ®. YctuHoBa, 2006, 161 5k3.
4. b. B. Anekcees, A. M. I'puinz. . @usryeckas rasoguHaMyKa pearupyromumx cpeg. M.: Beici. 1ik.,
1985, 5 3k3.
5. b. B. Anekcees, A. M. I'punmH. . ®usnyeckas ra3ofiHaMyKa pearupyowmux cpef. M.: Beici. k.,
1985, 3. pec.
6. B. U. [powr, B. B. Oyounux, M. M. UnbuH. . Kypc TeopeTrueckoi MexaHuku. M.: V3a-so MI'TY um.
H. 3. bBaymana, 2017, 150 5k3.
7. 1. B. benos. . TepmoguHamuka. Mocksa: FOpaiit, 2020, s51. pec.
. 4. JI. ®énopos, FO. H. JlasapeBa, B. I. CpeauH. . du3uka. OCHOBBI MONEKY/ISIPHO-KUHETUYECKOU Teopru
u repmopuHamMuky. CITI6.BT'TY "BOEHMEX" um. []. ®. Ycrunosa, 2017, 152 3k3.
9. H. M. llupenbMaH. . Texuuueckas TepmoarHamuka. CaHkT-ITetepOypr: Jlanb, 2021, 3/1. pec.
10. H. H. Hukutus. . Kypc Teopetrueckoii MexaHuku. M.: Beicir. mik., 1990, 85 3K3.
11. H. III. Kpemep. Teopusi BeposiTHOCTel M MaTeMaTUuecKasi cratictyka. U. 1 Teopusi BeposiTHOCTel.
BI'TY "BOEHMEX" um. [l. ®. YcTuHOBa, , 371. pec.

o

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:

1. H. A. Bprikos, E. M. 'epiuman, B. B. CaxuH. . TerioodmenHsle armapatsl. CI16.: HULL APT, 2020, 1
3K3.

5.3. Ilepuoguueckue U3gaHus:
1. BeCTHUK aKa/leM1y BOEHHbIX HayK.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHUKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS JUCIUIIUHBI, 3/1€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. https://urait.ru — O6pa3oBarensHas 1ardopma «HOpaiT». [17151 By30B U CCY30B.;

2. https://e.Janbook.com — 3BC JlaHs;

3. http://library.voenmeh.ru/jirbis2 — ®yHgamenranbHas 6ubmuoreka BI'TY «t BOEHMEX» um. 1.®.
YcTHHOBa.

CorpeMeHHbIe poeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HarjuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast a/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTaTbHBIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:

1. Texa3kcriept — MIHGOpMAaIMOHHBIM ITOPTa/l TEXHUUYECKOTO peryiupoBanusi: HopMel, mpaBu/ia, CTaHAAPThI
PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMalioHHBI# TOpTaa IpaBoBOM MH(MOPMALUH.

5.5. ITporpamMmHOe obecrieueHue:

1. Ansys Multiphysics 2017 Teaching Advanced,;
2. Google Chrome;

3. Matlab 2015a SP1;

4. Microsoft Office.



5.6. 'adopmaliioHHBIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;

2. Ansys Multiphysics 2017 Teaching Advanced;
3. Google Chrome;

4. Matlab 2015a SP1;

5. Microsoft Office.

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.

10



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPUS PABPE)KEHHOTI'O TA3A

AnHoTanusa paboueii nporpaMMsl

Ouctuminna TEOPUSA PASPEXKEHHOI'O I'A3A siBisieTcsi JUCLUMIUIMHON yacTd, ¢opMupyemoit
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpasieHuto 24.04.05
leueamenu nemamenbHbix annapamog. JUCIUIUIMHA peanu3yeTcs Ha (akynbreTe A PakeTHO-KOCMHUeCKOM
texuukd BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadeppoit A9 IIJIASMOIA3OVMHAMUKA U
TEITVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-2.01 crioco6HOCT, TMPOBOAWTH AaHAMM3 Ta30JUHAMHUYECKHX W  TeIJIOOOMEHHBIX IIPOL[eCCOB,
COTIPOBOXKZAIOIIUX PAabOTy HEProyCTaHOBOK aBUAIMOHHOM M paKeTHO-KOCMHUECKOW TEXHUKHY,
TICK-2.02 criocobHOCTh MPOBOAUTH PabOThI MO BBIUUCIUTETHLHOMY MOZEIMPOBAHUIO TEII000MeHa W3eHit
aBUAIIMOHHOMN U PAKETHO-KOCMHUUECKOUM TeXHUKH, aHa/IM3UPOBaTh U 0000I11aTh pe3y/bTaThl.

Cojiep>kaHre JUCIUIIMHBI OXBAaThIBAeT KPYT BOMPOCOB, CBSI3aHHBIX C METO/AMM OIMUCAHUS B3aUMO/|EHCTBUS
6eCCTPYKTYPHBIX MOJIEKY/l TIPOCTOTO ra3a, a TakKe MEeTOJaMM M OCHOBHBIMH pe3y/bTaTaMU 37IeMeHTapHON
KWHeTHYeCKON TeOpUU U 3/IeMeHTapHOM TeOpHH MPOLIeCCOB MepeHoca.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e BOMPOCHI /|15 TEKYIIETO KOHTPOJIS;
e /lOMalllHee 3a/laHue.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIEKIIMOHHbIe 3aHATHS (34 4.), mpaktuueckue 3aHatus (17 4.), camocTosTesnsHas pabora
ctyzeHrta (93 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEOPUS PABPE)KEHHOI'O TA3A

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoTbI

PekoMeHpyemMasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. Mopenb nipocToro rasa.

N3yuenne aumakTiue CKUX
eJMHMUL] JAHHOTO pa3fierna,
paboTa ¢ uTepaTypoi.

b. B. Anekcees, A. M. I'puiuvH. . @u3nueckas ra3oiiHaMuKa
pearupymoomux cpezi: M.: Boicr. mk., 1985 (1)

A. H. Boskos. . BBefjeHre B KWUHETUYECKYIO TEOPHIO
paspeskeHHoro raza: CI16.5I'TY "BOEHMEX" um. [I. ®.
YctrHoBa, 2004 (1)

b. B. Anekcees, A. M. I'puiyH. . du3nueckas razofrHaMyKa
pearupyromux cpezi: M.: Boici. mk., 1985 (1)

H. A. Bpeikos, E. M. l'epimman, B. B. CaxuH. . TeroobMeHHbIe
anmaparsl: CIT6.: HUL] APT, 2020 (1-2)

. JI. ®énopos, FO. H. Jla3apesa, B. I. CpeauH. . ®u3ukKa.
OCHOBBI MOJIEKY/ISIPHO-KWUHETUYECKOM TEOPUU U
tepmoguHaMuky: CI16.BT'TY "BOEHMEX" um. /1. @.
YctrHoBa, 2017 (1-2)

15

Wroro no pasgeny 1

15

Pasnen 2. BJIEMEHTapHElH KHHETHYECKad Teopusd.

V3yueHve [UaKTHUeCKUX
eJHUL] IaHHOTO pa3Zerna,
paboTa ¢ uTepaTypoi.

I'. B. benos. . Tepmoaunamuka: Mocksa: FOpatit, 2020 (1-3)
A. H. Bosikos. . BBefileHre B KUHETUUECKYIO TEOPHIO
paspeskeHHoro raza: CI16.5I'TY "BOEHMEX" um. [I. ®.
YctrHOBa, 2004 (2)

H. M. upensMmaH. . TexHuueckast TepmoguHamuka: CaHKT-
MMetepbypr: Jlanb, 2021 (1-3)

A. E. VBaHOB. 3ajauHuk o gu3suke. MexaHuka. MojeKy/nsipHas
¢u3vka u TepmoguHaMuKa: M.: V3a-so MI'TY um. H. D.
baymana, 2015 (1-3)

15

Wrtoro no pa3geny 2

15

Paspen 3. ®yHKIusA pacnpe/e/ieHus 1 MAaKPOCKONMYeCKHe IapaMeTphbl.

W3yueHue AuJaKTHUe CKUX
eJHUL IaHHOTO pa3/era,
paborTa c JIuTepaTypo.

H. III. Kpemep. Teopust BeposITHOCTEM U MaTeMaTHyecKasi
craructyka. Y. 1 Teopusi BepositHocTeii: BI'TY "BOEHMEX"
uM. 1. @. YctuHOBa, (1-3)

H. H. HukurtuH. . Kypc TeopeTuueckoil MexaHMKU: M.: Beici.
K., 1990 (1-3)

B. Y. [posr, B. B. y6unux, M. M. Wnbus. . Kypc
TeopeTHueckoi MexaHuku: M.: V3a-so MI'TY um. H. 3.
baymana, 2017 (1-3)

A. H. Bosikos. BefieHre B KUHeTUYECKYH TEOPHUIO
paspexxenHoro rasa: CI16.5T'TY "BOEHMEX" um. [I. ®.
YctrHoga, 2006 (1)

15

Wrtoro no pasgeny 3

15

Paspen 4. Kunetuyeckoe ypaBHeHue bosbimana.

N3yueHue aupakTrue CKUX

A. H. BosikoB. BeesieHrie B KHUHETUUECKYH0 TEOPHIO

12

15
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e[JMHHUL] JAHHOTO pa3Zerna,
pabora c uTepaTypoi.

pa3pexkenHoro raza: CI16.BT'TY "BOEHMEX" um. [I. ®.
YctrHoBa, 2006 (2)

Wrtoro mno paspeny 4 15
Pazgen 5. CocTossHMs paBHOBeCHs.
I'. B. Benog. . Tepmoaunamuka: Mocksa: FOpaiit, 2020 (2-4)
N3yuenne aupakTrue CKUX
e/MHHI] JAHHOTO Pa3jiena, A. H. Bosikos. B.Be,quHe B KI/I'I'JETI/I‘JeCKYIO 'Teopmo 10
N paspeskeHHoro raza: CI16.5I'TY "BOEHMEX" um. [I. ®@.
paboTa ¢ uTepaTypoi. Yerurosa, 2006 (3)
Wroro no pa3geny 5 10
Pa3pen 6. IlocranoBKa 3ajau /11 ypaBHeHus bosibnmana.
W3yueHue quiakTAue CKUX A. H. BosikoB. BBesieHre B KHUHETUUECKYHO TEOPHUIO
eJVHUL] JAHHOTO pa3zea, paspeskenHoro raza: CI16.5I'TY "BOEHMEX" um. [I. ®. 10
pabora c uTepaTypoi. YcruHoBa, 2006 (4)
Wrtoro mno pazzeny 6 10
Pazgen 7. Makpockonnueckyue ypaBHeHMsI lepeHoca.
N3yuenne gupakTuue CKUX A. H. Bosikos. BefieHre B KUHeTUUYECKYH TEOPHUIO
eZIJUHUL] JAHHOTO pa3ze’a, pa3zpexxenHoro raza: CI16.5I'TY "BOEHMEX" um. [I. ®. 13
paborTa c JIuTeparypo. Yctunoga, 2006 (5)
Urtoro no pasgeny 7 13
13 23088




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHS PABPEXXEHHOI'O T'A3A

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e /IOMallIHee 3a/laHue;

e 5K3aMeH.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Bonpocs! ans TeKyiero KOHTpoJist
Bompocs! ajis TeKy1ero KOHTPOJIsi BXOAAT B coctaB Y MK IUCLIUTIIAHBL.

JlomaiiiHee 3a/jaHue
Tembl UHAMBUTyaIbLHOTO JJOMAIIIHeTo 3a/laHusl BXOAAT B cocTaB Y MK AucCLMININHEL
I[NosicHuTe NIbHAS 3aMKCKa K JoMalllHeMy 3a/laHUI0 TIpe/iCTaB/sieTCs] B IleyaTHOH (hopMe C HUCI0/Ib30BaHUEM
penakropa Word (mpusiokeHue 4).
Kputepuu onienrBanus (B 100-6a1bHOM crcTeMe):
* IPaBU/IbHBIN PacyéT, opopmsIeHHe pe3y/IbTaTOB B COOTBETCTBUM C TpeOOBaHUSMHM M UX 3aiuTa — 100 6asios,
OCHOBaHMSIMM [IJIs1 CHYDKEHHS KOJIMuecTBa 0anioB B quara3oHe oT 50 o 20 sB/sOTCA:
* HeyBepeHHas 3allliTa pe3y/bTaToB pacuéta — 20;
* HETI0/IHbII WM OTCYTCTBYIOLLIM [1epeueHb BbIBOJOB U NPeAJIOKeHUH 110 cofepykaHuto 3afanust — 30;
* HeOpEeXKHOE BBINOJIHEHHE [TOSICHUTEe/IbHOM 3articKu — 30,
* HM3KOe KaueCTBO rpaduueckoro Marepuana (HeBepHbI BBIOOp Macitaba rpadyKoB, OTCYTCTBHE YKa3aHUs
e/IMHUI] u3MepeHus Ha rpadukax) — 30.
TpeboBanus K 3amuTte [13: 3awura /I3 ocymecTssieTcs HA ypoBHe co0eceZOBaHMS C TIperofjaBaresieM B
cBobogHOM (opme “Boripoc - oTBeT”. IlepeueHb KOHTPOJILHBIX BOITPOCOB TIPU/IAraeTcsi K 3ajaHuIo.
Bec KOHTPOMBHBIX 3TaNoB BbIMO/HEeHUS []3:
- aKTUBHOCTh M CaMOCTOSITe/IbHOCTh B X0/le BbiroiHeHus 13 — 25%;
- oopmsIeHHe TIOSICHUTEeIbHOU 3arrcKu K [13 — 15%;
- CBOeBpeMeHHOe BbInoiHeHHe [13 1o rpadMKy KOHTPOIBHBIX MepornpusiThid — 20%;
- YPOBEHbB 3all{UTHI pe3y/bTaToB, 0TBETOB Ha KOHTPO/IbHBIE BOMPOCH] — 50%.
ITpu Habope Boie 75% AoMalliHee 3a/laHAe CUMTAETCS BHITTOTHEHHBIM.

JK3aMeH

WToroBbili KOHTPO/IL MO AUCLIUIIMHE POXOAUT B (hOpMe 5K3aMeHa, K KOTOPOMY 0Ty CKaeTCst
00YYarOIIHICS TTPU YC/IOBUU TIOJTHOTO BBITIOJIHEHUS BCEX MEPOIPUATHH, TTPEeyCMOTPEHHBIX rpaukoM
KOHTPOJILHBIX MEPOTIPUATHI. DK3aMeH ITPOBOAUTCS B (hopMe OTBETOB Ha 2 BOMPOCA IK3aMeHaI[MOHHOTO
6unera. KomriekT 61neToB BXoguT B coctaB YMK auctunavael. IToru cgauun 5K3aMeHa OLIeHUBAIOTCS
C/IeTyroIM 00pa3oM:
— MOJTHBIM TIPAaBU/ILHBIN OTBET Ha 06a BOMPOCA — OTJIMUHO;
— TIOJTHBIM TIPaBU/BHBIN OTBET Ha OJJUH U3 BOTIPOCOB C [IOTIOJIHUTE/TEHBIM COOeCceJOBaHHEM T10 BTOPOMY —
XOPOLLO;
— HEIoJIHbIE OTBETHI Ha 00a BOIPOCaA C JOTOJHUTE/IbHBIM COOeCel0BaHUEM 110 UX TEMAaTHKe —
YJIOB/IETBOPUTEJILHO;
— HeTIpaBU/IbHBIE OTBETHI U He TOTOBHOCTh K cobece/JOBaHUIO TI0 TeMaM OUieTa — HEY/JOB/IETBOPUTEITBHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHMe pa3/ie/ioB 1
JUJAKTHUECKUX eJUHHILY

BCEI'O

AyauTopHbIe

3daHATHUA B

KOHTAaKTHOM

tdopme

BCETO

Jlekipuu

IIpakTHueckue
3aHATHA

CamocTrosiTelbHanA
paboTa CTyAeHTOB

dDopmupyemas
KoMrieTeHIus, %

I[ICK-2.01

IICK-2.02

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

Pa3pen 1. Mogens npocToro rasa.

23

w

15

N
o

—_
2}

Bormpocs!
It
TeKyILlero
KOHTPOJISA

Paspen 2. DinemeHTapHas
KHHeTH4YecKasi TeopHsi.

23

15

10

15

Bornpocst
OISt
TeKyI11lero
KOHTPOJISA

Paspen 3. ®ynkuus pacnpejenieHus
M MaKpOCKONnYecKHue napaMerpsl.

22

15

10

15

Bornpocsl
in |
TeKYIL|ero
KOHTPOJIA

Paspgen 4. Kunernyeckoe ypaBHeHuHe
BonbMana.

22

15

15

15

Bormpocsi
st
TeKyl1lero
KOHTPOJIS,
Homarunee
3a/laHue

Pa3pen 5. CocTosiHus paBHOBeCHS.

17

10

15

15

Bormpocsl
A1
TeKyIlero
KOHTPOJISA

Pa3pesn 6. IlocTaHoBKa 3aau Jis
ypaBHeHus bosibipmana.

17

10

15

15

Bornpocst
IJ1sL
TeKyI1lero
KOHTPOJIA

Pa3pen 7. Makpockonuyeckue
ypaBHeHMNs [lepeHoca.

20

13

15

10

Bornpocsl
IJ1s1
TeKyIL|ero
KOHTPOJI,
Homarinee
3ajaHue

Bcero 3a 9 cemectp

144

51

34

17

93

100

100

Bcero nmo guciMmninHe

144

51

34

17

93

100

100

15

23088




Kputepuu oneHuBaHus

IICK-2.01

Ne 1
Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Bonpocbl omKkpbimoz2o muna:
CdopmynmupyiiTe ueTbipe CBONCTBA ITPOCTOTO rasa.
Ha pucyHnke nokasas noreniuan JlenHapa-/IxoHca

5 T T T T
Vie
4 - -

(8

-1 T : . )
o 1T 2

™ rfa
[atite pacimgppoBKy CUMBOJIOB M 0003HaYeHUI KOOPJUHATHBIX OCe

IMepeurcanTe TUTBI CA0BIX /IEKTPOMArHUTHBIX B3aUMO/IEHCTBHN (CHJT), OTHOCSIIAXCS
K cuiaM B3aumogelictBusi Ban-gep-Baasnbca.

CdopmynupyiiTe 10CTaTOUHOE YC/IOBHE TOTO, UTOO MOTEHIMaIbHAsK CUla
B3aUMOJeHTCBUS ABYX MaTepUaJbHbIX TOUEK SIB/Is/Iach LieHTPaJbHOU

KuneTtnueckasi Teopyisi M CTaTUCTHUeCKas MeXaHWKa — 3TO JUCLUATUIAHEL, [1.1]; yacTo
OHU Tpe/ICTaB/IeHbl BMeCTe oA 061[UM Ha3BaHueM [2.1]

Kak Ha3bIBaeTCsi CTOJIKHOBEHHE MOJIEKY/T Ta3a, TTPU KOTOPOM CyMMa KUHeTHde CKUX
SHeprui NoCTymnaTebHOro JBIKeHUs He U3MeHseTCs?

Kak Ha3bIBaeTCs CTOJIKHOBEHHE MOJIEKY/T Ta3a, ITPU KOTOPOM CyMMa KUHeThde CKUX
SHeprui NoCcTymnaTeabHOI0 JBYDKeHUS U3MeHseTCs?

Iyt MOJIeKyJ1, B3aUMO/IeHCTBHE KOTOPLIX HEe COMPOBOXK/IAETCSA BO30OY>KIAEHHEM UX
cTerneHei cBOOO/BI, UCIIOJB3YIOT 3aKOHBI MexaHUKH HeroTona. Takoii mogxoz B
KWHEeTHUeCKOW TeOpHH Has3bIBaloT ...

Ecnu nocrynarenbHOe M BpalljaTte/ibHOe JBH)KEHHE MOJIEKY/IbI OITMCHIBAETCS C IIOMOLLIBEO
3aKOHOB MeXaHWKU Hbl0TOHa, a BHyTpPEeHHe, CBsI3aHHOE C JBW)KeHHEM aTOMOB BHYTPU
MOJIEKYJIbI, OTIMCHIBAETCSI B PAMKaX KBAHTOBOM TEOPHH, TaKOM MOAXOA Ha3bIBALOT ...

Kak Ha3bIBalOTCS JanbHOAENCTBYIOIIME CUTbI MEeXKMOJIEKY/ISIPHOTO (M MeXXaTOMHOT0)
B3aumMogeiicTBus ¢ sHeprueit 10...20 k/[x/Mo/b, BO3HUKAaIOIIHe TIPY OIS pyU3aliuu
MOJIeKy/T 1 00pa30BaHUU [TUTIONEN?

Bonpocsbl 3akpbimozo muna:

Kakue napameTpsl He SB/ISIFOTCI MaKPOCKONMUECKWUMU XapaKTepUCTHUKAMMU rasa:

— [aBneHue

— OO0ObeM

— Tewmrmeparypa

— KonmmuecTBo BemecTa
— CKOpOCTb MOJIEKY/T

— Yros paccesiHus
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Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

— UYacroTra napHBIX CTOJTKHOBEHUH

Hayka omuchIBaroitias oBejieHre O0/bIINX aHCcaMOsield 0THOCUTETBHO TIPOCTBIX CHCTEM,
TaKHUX KaK aTOMbl B KPUCTaJlle, MOJIEKY/IbI B ra3e, (DOTOHBI B Jla3ePHOM ITyuKe, 3BE3/IbI B
rajlakTUKe Ha3bIBaeTcs ...

— CrarucTtuueckast MexaHrKa

— TepmoanHaMuKa MPOCTBIX CHCTEM

— AmnanuTuueckasi MeXaHMKa

MaTteMmaTHuecKasi CTaTUCTHKaA
OCHOBHas1 CTaTUCTUYeCKas TUITOTe3a 3aK/IF04YaeTcs B TOM, UTO IMapaMeTPbl MOJIEKYJI I'a3d,
TdKHe KdK ..., MOXKHO PaCCMaTPHBATh KdK CﬂyqaﬁHLIe Be/IMYMHBI

- KOOpJMHAThI
- KOMIIOHEHTHBI BEKTOpa CKOPOCTU
- TeMIiepaTrypa

- laB7ieHye

- BHYTPEHHSS SHeprus
Kak n3meHsieTcsi BepOSITHOCTb HEYIIPYTUX CTOJKHOBEHUI MOJIEKYJT C POCTOM
TeMIleparypsl rasa?

- BO3pacTaeT
- yObIBaeT
- He U3MeHsIeTCs

- He 3aBHCHUT OT TeMIlepaTyphbl
MakcrMabHOE UMC/I0 He3aBUCHMBIX apaMeTpoB. HeoOX0qUMBIX /it OHO3HAUYHOTO
oTipeiesieHusT TIOJIOYKEHHS TeJla UJIA CUCTEMBI TeJT B TIPOCTPAHCTBE — 3TO ...

- YUCJIO CTeTeHeil CBO6OABI
- KOOpAWHATBI

- KOMITOHEeHThI PaJuyC-BeKTopa
Kakasi Mmozienb onuchiBaeT 3aBUCMMOCTb SHEPTUU [TapHOT0 B3aUMO/IeHCTBUS JBYX
YaCTHL] OT PaCCTOSIHUSI MKy HUMU?

- nmoteHuuan JlenHapa-/xoxnca
- cuna Ban-gep-Baanbca
- UHTerpasl CTOJIKHOBeHU BosbiimaHa

- (yHKIMA pacripefienieHus: MakcBesnna
Kakoti Buz| B 00111eM C/Tyuae MMeeT MOZe/b B3aUMO/eCTBYSI MOJIeKys JIeHHapa-

xoHca:

- @(r)= C1/r\(s1) +C2/1A\(s2 ) , 9< s1<15, s2~6
- @(r)= -C/t"\6

- @(r)= C1/r\(s1) +C2/1\(s2) , s1=12, s2~6
-o(r)= CrM2

YacTHbli ciiyuaii oreHiana JlenHapg-/koHca, «Mojesb 1eHTPOB OTTa/IKUBAHUSI»
vMeeT BUJ, ...
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Ne 9

Ne 10

IICK-2.02

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

- @(r)= C/iths
- @(r)= -C/t"\6
- @(r)= C1/r\(s1) +C2/r7\(s2)

-o(r)= CrM2
Kakum 06pa3oM cBsi3aHbI abCOMIOTHAsE TepMOJUHAMUUEeCKast TeMIlepaTypa ra3a u
Cpe/IHeKBa/[paTUYHAst CKOPOCTh XaOTUYECKOTO JIBIPKEHHUST MOJIEKYT ra3a?

- C = sqrt(3RT), R=8314/p
- C = sqrt(3RT), R=8314
- C = sqrt(yRT), R=8314/p

- C = sqrt(yRT), R=8314
ITo KaKoMy KPUTEPHIO PEXKHUMBI TEUEHUs Pa3Zie/sioT Ha KOHTUHYa/IbHBIH, TIepexoqHbIH 1
CBOOOJHOMOEKYJ/ISIPHBINA?

- ynciio Knyzcena

- yucsio Maxa

- yncso bonbiMaHa

- ynciio Ban-gep-Baansca

- yrcio MaxkcBenna

Bonpocbl omKpbimozo muna:

Kaxk cooTHOCSTCS Mexxay coboti (bosibiie, MeHblIle, paBHBI) MHTEHCUBHOCTh
CTONIKHOBUTE/ILHOTO TIepeHoCca MOJIeKY/ISIPHOTO TIPU3HaKa M KOHBEKTUBHOTO TepeHoca
MOJIEKYJISIDHOTO TIPU3HAKa B Pa3pe)XeHHOM rase?

Kak Ha3bIBalOT MpaBylo YaCcTh KUHETUUECKOTO ypaBHeHus bonbimana I(f,f_1)=0f/
0t=St_f, 1 4yTO OHA OMKCHIBAET?

[MepeunciuTe OCHOBHBIE AOMyIIeHUs MeToAa ['mb0ca, MpUuHUMaeMble MTPY BBIBOZE
3aKOHa pacripeziesieH’st MOJIEKYJT TI0 CKOpPOCTsM (ypaBHeHre Makcsera).

Uto onMchiBaeT KuHeTUUYecKoe ypaBHeHUe bonbiiMana? C KakKMMH ypaBHeHUsIMU
MeXaHWKH CITIOIIHOM CpeJibl eT0 MOYKHO CPaBHUTh?

SAsnstoTcst U da3oBble KOOPJUHATHI OTAETLHBIX MOJIEKY/T He3aBUCUMBIMU CTy4YaiHbIMU
BeIMuMHaMM? Kak Ha3bIBaeTCsl Takasi TUIoTe3a U Korjla OHa mpumeHuMa? [laiite
pa3BEPHYTHI 000CHOBAHHBIN OTBET.

Kak Ha3bIBalOT MPOCTPaHCTBO, KaXKAasi TOUKa KOTOPOTO COOTBETCTBYeT OFHOMY U TOJTBKO
OJJHOMY COCTOSIHHIO 3 MHO>KECTBA BCEX BO3MOYKHBIX COCTOSIHUM CUCTEMBI, TIPUUEM [I7IsT
OTHCAHUS TOUKH HCTIO/b3YeTCss Habop rmapamMeTpoB, KaXK/bIl U3 KOTOPBIX MOXET UMETh
CBOI (pM3HMUeCKU CMBICT U pa3MepHOCTh?

@a30Boe MPOCTPaHCTBO MOJIEKYJIbI B C/Tyuae, KOrzja MOXKHO rpeHebpedb
B3aUMO/IeMICTBHEM ra3a Jpyr C ApYyroM, onuckiBatoT [1.3] BelljeCTBeHHBIX IapaMeTpoB,
KOTOpbIe SB/istoTcs [2.1]

Kak B KuHeTHueckoit Teopun Ha3biBatoT (yHKIMI0 FN(X,t), OMUCHIBaIOIIYIO MJIOTHOCTh
pacripefiesieHus ciy4yaiiHoro Bektopa X={x1, x2, ..., XN} (}a30BbIx KOOpAUHAT MOJIEKY/T
B MOMEHT BpeMeHH t?

BepHo 1, uTo [7151 F000TO Ta3a CylecTByeT eqUHCTBeHHAst BU0Bast QyHKIUS
pacripefienieHusi? KakoMy yC/I0BUIO [JOJDKHA Y/IOB/IETBOPSTH BUZOBasi PyHKLHS
pacripegesieHus? [laiite 000CHOBAHHBINM OTBET C IOSICHEHHUSIMHU.

KakuM ycnoBusM 10/KHa yIOBIeTBOPSATh BUj0Bast GYHKLMS pacrpezeneHus (13
(h131UeCKOTo ¥ BePOSTHOCTHOTO CJIMBIC/IOB)?

Bonpocbl 3akpbimo2o muna:

55t onvicaHust AUHAMUYeCKUX CUCTeM, COCTOSIIUX U3 Oombiinoro yncia N Moeky,
KOTOPbIE OIMHUCHIBAIOTCS HA00pOM (hazoBbIx KoopauHat X(t) = (x1(t), x2(t), ..., xN(t)), a
Kakzast 13 (a30BbIX KOOPAMHAT MOJIEKY/T COJePIKUT I1eCTh CKa/ISIPHBIX TlepeMeHHbIX,
TPUHUAMATIOT ... TUTIOTe3y: COBOKYITHOCTH (Pa30BbIX KOOPAWHAT MOJIEKYJI TIPe/ICTaBIIsIeT
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Ne 2

Ne 3

No 4

Ne 5

coboii 6N-MepHBIN CTydaiiHbIN BEKTOP, KOTOPLIA UMeeT 0000II[eHHYO MII0THOCTh
pacripeie/ieHust

- CTaTUCTUYECKYHO
- KHHEMaTHYeCKYH0
- cBOOOIHOMOIEKY/ISIPHY IO

- KHHeTUYEeCKYHO
Ka HasbiBaroT (l)I/I3I/IquKy}O B€/IMUMHY, 3HaUeHNe KOTOpOfI AJIs TPYIIIIBI MOJIEKY/T PaBHO
CyMMe COOTBETCTBYIOIHX BE€/JIMUKH /I OTAE/JIbHbIX MOJIEKy]'I?

- AjauTuBHas

- DKCTeHCHBHas

- Makpockonuueckas
- HurerpanbHas

- O6o06I1reHHas

- CpenHss

- YnenbHas

Kakas BeMumHa siB/IsieTcst Hanboslee BaXKHBIM CPeJHAM 3HaueHHeM MOJIEKY/ISIPHOTO
rpyU3HaKa?

- Makpockornuueckasi CKOpOCTb ra3a
- CuéTHas KOHLIeHTpaLUs MOJIeKYJI rasa
- IlnotHOCTE rasa

- YjenbHas TIOJTHasi SHEPTHS ra3a
Kakast Be/luriHa 1MOKa3bIBaeT, HACKOJBKO CKOPOCTD OT/e/IbHOM MOJIEKY/TbI OT/IMUAETCS OT
MaKpOCKOITUYeCKOH CKOPOCTH Ta3a?

- CoOcTBeHHasi CKOPOCTb
- CpegHsist CKOPOCTb XaOTHUECKOTO [IBH)KEHHUSI
- Hawubosee BeposiTHasi CKOPOCTb XaOTHYECKOTO JIBH>KEHHST

- [InotHOCTH pacnpefesieHyst MOJIEKYI 10 CKOPOCTAM
Kak Ha3bIBaloT abCOMOTHYIO BeJTMYUHY COOCTBEHHON CKOPOCTH MOJIEKYJI, IPH KOTOPOi

(hyHKUYSA pacripeiesieHust MOy/iell COOCTBEHHOW CKOPOCTH MOJIEKY/T TTPUHHUMAET
MaKCHUMaJ/ILHOe 3HaueHue"?

- Haubonee BeposiTHasi CKOPOCTh XaOTHUECKOTO JIBHXKEHUS

- CpeaHsist CKOPOCTb XaOTHUeCKOTO JIBIKEHHSI

- OrtHocuTeNnbHas CKOPOCTBb XdO0TUUECKOI'0 JBMXKEHHUA

- Makpockorniueckasi CKOpOCTh rasa
Bribepute BepHOE yTBEPK/IEHHE:

BekTop Makpockornuueckou ckopocTH u(r,t) rasa siB/isieTCs MaTeMaTHuueCKUM
0KU/IaHMeM CKOPOCTHU MOJIeKY/I, HaXOZSIL[UXCSI B MOMEHT BpeMeHU t B TOUKe T

BeKTop MakpOCKOIM4eCKOM CKOPOCTH u(T,t) ra3a paBeH AUCTIEPCUU PacIipe/iesieH st
MOJIEKYJI I'a3a 1Mo CKOPOCTSIM
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BekTop MakpoCKonuuecKoi ckopocTu Uu(T,t) Ta3a paBeH Haubosiee BEPOSITHON CKOPOCTH
Xa0TUYECKOTO JBIKEHHUS] MOJIeKY/I, HAXOJSIMXCSI B MOMEHT BpeMeHH t B TOUKe T

BekTop MakpocKornueCcKoW CKOpocTH u(T,t) rasa sB/seTCs MeIMaHoM pacIipe/ieieHust
CKOPOCTH MOJIEKYJI, HAXOAAIIUXCS B MOMEHT BPEMEHH t B TOUKe T

Ne 7 Kak Ha3sbiBaeTcs BeipaskeHue fv(vx,vy,vz)=sqrt((m/(2nkT))A3) exp[(-
m(vxA2+vyA2+vzA2 ))/2KT]

-Pacripesienienrie MakcBesisia MOJIEKYJT TIO CKOPOCTSIM
-¥YpaBHeHue bosbLiMaHa
-WnHTerpan CTOKHOBEHUM

-Pacrnipenenenue I'nb6ca

Ne 8 Kaxk Ha3bIBaroT Mporiecc, Mpu KOTOPOM OT/ie/TbHbIe MOJIeKY/Ibl IPOHUKAIOT Yepe3
otBepcTre 6e3 CTONKHOBeHWI MexXy co00ii (McTeueHre ra3a U3 cocyza uepe3
OTBEPCTHE B C/Iyuae, KOr/ia TMHeHHbINA pa3Mep MeHbIle Cpe/iHel JIMHbI CBOOOHOTO
nipobera MoJieKkymn)?

- Oddy3us

- Mubdysus

- @uabTpauus
- Cenapayus

- DXKeKuus

Ne 9 Kakoe BripakeHue CIipaBef/IMBO JJ1 OLEHKH CpeJHEeN CKOPOCTH ABW)KEHHUsI MOJIEKYI,
MOAUMHSIOILMXCS pacnpeeneHuto Makcseia?

- v=sqrt(8RTVmp)

- v=sqrt(3RTVmp)

- v=sqrt(2RTVmp)

- v=sqrt(5RTVmp)

Ne 10 YcTaHOBHUTE COOTBETCTBHE OLIEHOK XapaKTePHBIX CKOPOCTel IBM)KEHUST MOJIEKYTT,

TIOAUMHSIIOIIXCS pacripefiesieHri0 MakcBera:

1 v=sqrt(8RTVmp)

2 v=sqrt(3RTVrp)

3 v=sqrt(2RTVmp)

a. CpenHsisi CKOPOCTb

6. CpeaHekBajpaTUUHasi CKOPOCTh

B Haunbornee BeposiTHasi CKOpPOCTb
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