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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)

24.04.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
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:

TICK-1/24.3 — crocoOHOCTh (hOPMY/TUPOBATh 3a[jaudl PacueTHOTO WMCC/e[0BaHUS TI0 a’pora3o[MHAMUKe U
nporieccam TervioobmeHa w3genuii APKT, BeiOWpate W afanTUpOBaTh KOMMepueckoe MPOTrpaMMHOe
obecrieueHye T0J, pellaeMyl0 3afiauy, BbBIAEATH OMpejesistomye (akTopbl BHELIHWX BO3[€HCTBUM TpU
hopMyMpOBKe 3a/jau

@DOopMHPOBaHHMIO KOMIIETEHLIUH CITY)KUT [JOCTIDKEHHUE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHMUsI:
IICK-1/24.3

3HAHUA:
(I)yH,Z[aMEHTa]I])HbIX 3dKOHOB (1)I/IBI/IKI/I, TMApoa’3poArHAMUKHN, TepMOI'a30MHAMUKH; OCHOBHBIX

TPOrpaMMHBIX TIPOJIYKTOB, PUMEHSIEMBIX [/l PellieHUst TTPUK/IaJAHbIX 3aad;

YMeHus:
¢hopMynMpoBaTe MaTeMaTHUeCcKHe MOJead TepMOTrdpora3ofuHaMHUUecKuX TIIPOLIeCCOB, BBIZEITh

omnpe/ensitonie (HakTophl BHELTHUX BO3JEMCTBUH U KOPPEKTHO BBIOMpATh JIOMYIIEHUS TPU TOCTPOEHUHU
MOZeel;

HABbIKU:

MIpUMeHeHMsT (HU3UKO-MaTEeMATHUeCKOrO arrapara K peIeHHI0 MOCTaB/JIeHHbIX 3aJau B MpeIMEeTHOMH

obsacTu.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna TEOPUS PASPEJKEHHOT O T'A3A sBrsieTcst AUCLMTUIMHON (paKy/IBTaTHBHOTO
6/10Ka TPOrpaMMBbI TIOATOTOBKH 10 HaripaBieHuto 24.04.03 Baaiucmuka u 2uopoaspoouHamuKa.

Cojgep)xaHue [IUCLIUIUIMHBI SIBAsIeTCS JjlorhueckuM TipogosbkeHueM aucuuriimH: COBPEMEHHBIE
IMPOBJIEMBI AJPOI'MAPOMEXAHUWKW, METO/bl CTATUCTUYECKOI'O AHAJIM3A
IKCITEPUMEHTAJIBHBIX JAHHBIX, BBICIIASA MATEMATHKA B HAYYHbBIX
NCC/IEJOBAHUSAX.

Cojep>kaHue JUCIUILIMHBI SIBJISIETCS OCHOBOW  IJist OCBOEHMS JUCLIUIIIVH: HO,HFpTOBKA K
MMPOLOEAYPE 3AINIUTHI W 3AHIUTA BbBIIIYCKHOU KBAJIM®OUKAIIMOHHOU PABOTBH],
IMPEJIUIT/TIOMHAS ITPAKTUKA.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CrniocobeH camMoCTOsATeLHO IPUOOpeTaTb, pa3BUBAThL M TIPUMEHSITh MaTeMaTh4ecKue,
eCcTeCTBEHHOHAyUHble, COL[Ma/IbHO-3KOHOMUYeCKUe U NpodeCcCHOHa/IbHble 3HaHUS /1S pellleHNs]
HeCTaHZAapTHbIX 33/lay, B TOM YMC/le B HOBOM WM HE3HAKOMOH cpefie U B MEXKMCLIUII/IMHAPHOM
KOHTEKCTe

e [IK-95 — cnocobeH K KpUTHYeCKOMY MBILUIEHHIO B [IU(POBOI cpefie, OLleHKe HH(POPMAaLUH, ee
JIOCTOBEPHOCTH, TOCTPOEHUIO JIOTUUECKHUX YMO3aK/TFOUeHUM Ha 0CHOBaHMU MOCTYMAKIIKUX HH(GOpMaLiy
Y IaHHBIX

e TICK-1/24.3 — CniocobeH (GopMy/IMpoBaTh 3a/1aud paCue€THOI'O UCC/Ie[0BaHUs 10 a3pOra3ofHaMUKe U
rporieccam TeriooomeHa usgenuii APKT, BbIOMpaTh U afialTUPOBATh KOMMEPUECKOe TIPOrpaMMHOE
obecrieueHye 1107 peraeMyto 3a7jauy, BbIIe/ISITh Onpe/esitoiiye (akTopbl BHEIITHHUX BO3/IeHCTBHHN 1py
(hopmynpoBKe 3a7au

e [ICK-1/24.4 — CniocobeH pa3pabarbiBaTh pasfiesibl HayuHO-TeXHUUeCKOM 1 TIPOeKTHOM JOKyMeHTaL[|uH C
pe3y/abTaTaMy BITTOJTHEHHBIX UCCIe0BAHUM U MPOEKTHBIX pa3paboTok 1o rpobiemam
asporasoHaMUKH U1 1polieccoB TersioobmeHa nsgienuit APKT, ¢ ncronb3oBaHreM MPUK/IafHBIX
KOMIIBbIOTEPHBIX IIPOrpaMM /IS I0MCKa HayuHO-TeXHUUeCKOH U NaTeHTHOM WHbOopMaLuy, COo3/aHus
JIOKyMEHTOB U1 Tpe3eHTaLui



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. Mopaens npocroro ra3a. MeTopl OMMCaHKs B3aMMOZeHCTBHS MOJIeKyJT ra3a.
Mo/e/ib POCTOro ra3a U MO/e/I MOJIeKY/I IPOCTOro ras3a. 3aKOHbl COXpPaHeHHs pU
5 10  |B3auMopeiicTBIHM Maps! MosieKy/1. Mogieib MoseKy/a-TBEpAbIX cdep. PacueT TpaekTopuid 18 5 2 3 13 15
MOJIeKyJI B TIPOLIeCCe MapHOro CTONKHOBeHUsl. CeueHHUst pacCestHUst. 3epKabHOe OTPaKeHHe
MOJIEKY/1 OT TBep/IOi OBEPXHOCTH.
Paszpen 2. DiieMeHTapHasi KHHeTHYeCKast TeopHs. MaKpOCKOIMUeCKre ITapaMeTphl rasa Ka
cpezHue 110 06beMy. KiHeTHuecKkoe onpezieieHre TepMOAMHaMUUeCKHX TlapaMeTpoB.
5 10 PaspexxeHHbli ra3. [IpocTpaHCTBEHHO-OAHOPO/IHAsL pe/akcaLys. PeXXuMbl TeueHUs 16 6 3 3 10 15
paspeskeHHOro rasa. [Iporiecchl nepeHoca MoJIeKy/IsIpHOro npusHaka. Camoauddysus, Bsazkoe
TpeHHe, TeIvIoNpoBoAHOCTL. Hanbonee BeposTHOE pacrpesiesieHre MOJIEKYJT IT0 06beMy.
Hanbosee BeposiTHOE pacripe/ie/ieHre MOJIEKYJT IO CKOPOCTSIM.
Pa3pen 3. ®yHKIusA pacnpejeneH|s 1 MaKpoc Kue napamerpsl. dasosoe
MpOoCTpaHCTBO. MUKPOCKONMYecKoe onycaHue rasa. KuHernueckoe onvcanue rasa. ®asosast
5 10  |mnotHOCTB. DYyHKIMS pacrpefie/ieHHst MO/IeKY/. I'UnoTesa MoseKy/IspHOIoO Xaoca. 14 4 2 2 10 14
Makpockonuyeckye rmapameTpbl. CTaTHCTUYeCKHIT CMBIC/T MakporiapameTpoB. [ToToku
MOJIEKY/ISIPHBIX TIPU3HAKOB.
Paspen 4. Knnernueckoe ypaBHeHHe Bonbrvana. Kunernueckoe ypaBHeHue /st pa3oBoit
5 10 |nnorHocTH. VIHTerpan cToNKHOBeHWH BorbliMaHa A/1s1 TBepAbIX cdep. BHyTpeHHss 14 4 2 2 10 14
TpaHcgopmaHTa. IHTerpas cTonkHoBeHUi bosbliMaHa i/1s TPOCTOro rasa.
Pa3pen 5. CocTositHusi paBHOBecHs. VicciieZloBaHHe PABHOBECHBIX COCTOSHUM MeTOZ0M
Tu66ca. CocTosiHKe TIOIHOTO CTaTHCTUYECKOrO PaBHOBeCHs. DYHKLMsI pacripe/ie/ieH s
5 10  |MakcBesia. CocTosiHEe CTaTUCTHUECKOr0 PaBHOBECHs B 11071e BHEIHUX ciil. KuHeTHueckue 15 5 3 2 10 14
rapaMeTphl rasa B COCTOSSHUM paBHOBecHsl. DHTporus bonbliMana. Mogie/lbHOe KHeTHYeckoe
ypaBHeHHe.
Paspen 6. ITocTanoBka 3aja4 1a ypasHenusi Bosnbumana. B3aumoyelicTere Monekys rasa
¢ MexxdasHbIMU OBepPXHOCTSIMU. Bo3/ielicTBre ra3a Ha 06Tekaemoe Tesio. [ paHHYHOe YCIoBHe,
5 10  |Ha HeMpOHMLAEMO} /151 MOJIeKyJ1 TOBePXHOCTH. Moz OTpayKeHUst MOJIEKY/T OT 15 5 3 2 10 14
roBepxHOCTH. McriapeHne n koHAeHcalus. [TocTaHOBKa 3a/jau a3poAAMHaMUKH /ISl ypaBHeHHsT
BonbimaHa. IToobue TeueHHi pa3pexkeHHOTO rasa.
Paspgen 7. Makpoc KHe yp P a. HekoTopble MOHATHSI TeH30PHOU
anreGpbl ¥ aHa/M3a. 3aKOHBI COXPAHeHHs B MeXaHHKe CIUIOIIHBIX CpeJl. YpaBHeHHe repeHoca
5 10  |MoseKy/sIpHOro NpU3HaKa. YpaBHeHHe MepeHoca MOJIeKy/IsIpHOIO TPU3HaKa B IPOCTPaHCTBe 16 5 2 3 11 14
co6CTBEHHBIX CKOPOCTel. MaKpOCKONMYecKHe 3aKOHbI COXpaHeHHsl. 3aMKHyTasi CUCTeMa
ypaBHeHHii epeHoca B COCTOSTHAM JIOKA/IbHOTO paBHOBeCHsl. YpaBHeHHs Diisiepa.
Bcero 3a 10 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
-
3.2. AyAMTOPHBIN NPAKTHKYM
Oo0mneMm,
No Homep u HaumeHOBaHMe
Tema nNpakTH4YeCKOro 3aHATUSA ayp.
n/n pPa3ae/ia JUCHUIIMHbI
JdcoB

1 |Pa3gen 1. Mopens npocToro rasa.

CTOJIKHOBEHHMHA.

Merto/ip1 OTTMICaHUS B3aMMO/IeHCTBYSI MOJIEKYJT T'a3a.
PacueT TpaeKkTOpHMii MOJTEKYJI B MPOL[ECCE TAPHOTO

Pasgen 2. DnemenTapHas
KWUHEeTHYeCKasi TEOPHS.

TeIIoIpoOBOAHOCTb

Pa3pexxennsiii raz Camoguddysusi, BI3Koe TpeHue,

Pazpen 3. ®yHk1us
3 |pacnipefeneHust U
MakKpOCKOIMHUYeCKHe TTapaMeTphl.

MI/IKPOCKOHI/I‘IECKOG OIMMCaHHe rasa

4 [Pasgen 4. Kunetuueckoe
5 |ypaBHeHue bosbijMaHa.

WHrerpan cTosikHOBeHUH bosbliMaHa fijist ITpOCTOro rasa

Wurerpan cronikHoBeHui bosbliMaHa fijist TBepAbIX cdep

Pazpen 5. CocrosiHus
PaBHOBeECHS.

DyHKIMA pacrpeneneHys Makcseia

ypaBHeHus1 bosbIimMaHa.

ITocTaHoBKa 33/ia4 a3pOJMHAMUKU /IJIs1 YPaBHEHUS
Pa3pgen 6. ITocraHoBKa 3a7iau Asis1 | bosibriMana

TIOBEPXHOCTH

I'paHuYHOe yC/I0BUE Ha HETTPOHUIIAeMOM it MOJIeKYJT

9 |Pa3pmen 7. Makpockonuueckye

6

3aKOHBI COXpaHEHHS B Me€XaHHKe CIVIOIIHBIX Cpe/
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|ypaBHEHI/IH nepeHoca. |

Bcero 3a 10 cemecTp 17
3.3. CamocTosnTenbpHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHMe pa3jesia Oompem,
Cojep)xaHue yueGHOro 3aJaHus
n/n JUCLHMILIUHBI 4acoB

1 |Pa3pmen 1. Mopgesnb npocToro rasa. VI3yueHue iaKTHIeCKIX CAMHII AGHHOTO 13
pazgesna, paboTa c MuTepaTypou.

9 Paspen 2. DnemenTapHas KUHeTUYeCKast N3yuenve nuzakTrue CKUX eJMHULL JAHHOTO 10
Teopusl. pazfesna, paboTa ¢ MTepaTypon.

3 Paspen 3. ®yHKLuA pacripesesieHys U N3yueHve guziakTiye CKUX eJUHHULL JAHHOI'O 10
MakKpOCKOIMHUYEeCKHe TTapaMeTphl. pazfena, paboTa ¢ MTepaTypow.

4 Pasgen 4. KruHeTHnueckoe ypaBHeHUe N3yuenuve qugakTUueCKUX eJUHUL] JAHHOTO 10
Bonemana. pazgena, paboTa ¢ MTepaTypou.

5 |Pa3sgen 5. CocTosiHUS paBHOBeCUS. VsyuerHe AMAAKTHHIeCKIX CAHMHHL AAHHOTO 10
pazgena, paboTa ¢ MTepaTypou.

6 Pazgen 6. [TocTaHoBKa 3ajau AJist N3yuenuve guaakTrueCcKUX eJUHUL] JaHHOTO 10
ypaBHeHUs bonblmaHa. pazgena, paboTa ¢ MTepaTypou.

v Pazpen 7. Makpockonnueckre ypaBHeHUs (/3yueHure JuJaKTAUeCKUX eJUHUL] JaHHOTO 1
repeHoca. pazgfesna, paboTa ¢ MuTepaTypou.

Bcero 3a 10 cemectp 74

4. ®OPMbI KOHTPOJIAA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
12/3/4/5 6 (7|8 9 10 11 12 13|14 | 15 | 16 17
10 P TexkK | OP | O3 | TekK O3 | OP | 3au.

[ ] AI/I

YcioBHbBIE 0003HAYEHMS:

TP — nuarHocThyeckasi pabora;

TexK — BoIpochI A1 TeKY1Lero KOHTPOJIS;
[3 — nomaiHee 3a/jaHue;

3ay. — 3ayeT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/EHTOB MPOBOJIUTCS B [IMCKPETHBIE BpEMEHHbIe NHTEePBAJIbI B
cnenyromux dhopmMax:

dI'HOCTHUYEeCKas pa60Ta;

*  BOIPOCHI AJIsl TEKYILIero KOHTPOJIS;
e OMalllHee 3a/laHue.

HpOME)KYTO‘lHaH dTTecTalus IIPpOBOAUTCA B ¢)opMax:
¢ 3dyeT.
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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.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPUS PABPE)KEHHOTI'O TA3A

AnHoTanusa paboueii nporpaMMsl

Ouctuminia TEOPUSI PABPEXXEHHOI'O T'A3A sprseTcs [JUCLUMIUIMHON (DaKy/JIbTaTUBHOIO
0J10Ka ITporpaMMsbl MOJTrOTOBKH 110 Haripae/ieHHto 24.04.03 Baatucmuka u eudpoaspoouHamuka. JUCIUIiiHa

peam3yeTcsi Ha (akynsTeTe A PakeTHo-kocmuueckod TexHukyd BI'TY "BOEHMEX" um. [.®. YctuHOBa
kadeapoit A9 ITITASMOTA30JVUHAMUMKA U TEIIJIOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
IICK-1/24.3 criocobHOCTb (hOpMy/IMpOBaTh 3aJaud PACUETHOrO HCC/IeNOBaHHUS II0 a3pOra3ofuHaMHUKe U
mnporeccam TeryioobmeHa wusgennii APKT, BeiOMparh M aJanTHpOBaTb KOMMEPUECKOe IPOrpaMMHOe
obecrieueHre 0[], peIlaeMyr0 3ajiauy, BBIJENSATH OIpe/esistole (akToOpbl BHELTHUX BO3AEHCTBUM TMpPU
¢hopmyMpoBKe 3ajad.

CopepkaHue JUCHWILIMHBI OXBAaThIBaeT KPYT BOIMPOCOB, CBSI3aHHBIX C METOJaMH OIMCaHWs B3auMOJeNCTBHUS
0eCCTPYKTYPHBIX MOJIEKY/l TIPOCTOTO ra3a, a TakKe MEeTO/laMM M OCHOBHBIMHU pe3y/bTaTaMd 37IeMeHTapHOU
KMHeTHYeCKOW TeOpHUH M 37IeMeHTapHOW TeopHH MpoLleCcCoB MepeHoca.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ BOMPOCHI /IS TEKYITIETO KOHTPOJIS;
e [JOMaIlIHee 3a/aHue.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 3ayer.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHSA (17 u.), mpakTtuueckue 3aHsaTHs (17 4.), camocTosiTesibHass paboTa
crygenra (74 a).
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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 JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
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.

H. A. bpeikos, E. M. I'epimman, B. B. CaxuH. . TernoobMeHHbIe
armapartsl: CI16.: HAL] APT, 2020 (1-2)
b. B. Anekcees, A. M. I'puiuvH. . Pu3nueckasi ra3oiiHaMUKa
pearupyromux cpe: M.: Boici. mk., 1985 (1)

A. H. Bosikos. . BBejjeHre B KUHETUUECKYIO TEOPUIO
paspexxerHoro raza: CII6.6I'TY "BOEHMEX" um. . ®.
YctrHoga, 2004 (1)

b. B. Anekcees, A. M. I'puiuuvH. . Pu3nueckas ra3oiiHaMuKa
pearupyromux cpezi: M.: Boicr. mk., 1985 (1)

. 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)

13

Wroro no pasgeny 1

13

Pasnen 2. BJIEMEHTapHElH KHHETHYECKad Teopusd.

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

I'. B. benos. . Tepmoaunamuka: Mocksa: FOpatit, 2020 (1-3)
H. M. LupenbmaH. . TexHnueckasi TepMoguHaMuka: CaHKT-
ITetepOypr: Jlanb, 2021 (1-3)

A. H. Bosikos. . BBefieHre B KUHETUYECKYIO TEOPUIO
paspexxerHoro raza: CII6.6I'TY "BOEHMEX" um. 1. ®.
YctuHOoBa, 2004 (2)

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

10

Wrtoro no pa3geny 2

10

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

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

H. H. HukutuH. . Kypc TeopeTrueckoit MexaHuky: M.: Briciil.
K., 1990 (1-3)

H. I1I. Kpemep. Teopusl BepoATHOCTel U MaTeMaTUyeCKast
craructuka. Y. 1 Teopus BepositTHOCcTel: BI'TY "BOEHMEX"
uM. 1. @. YctuHoBa, (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)

10

Wrtoro no pasgeny 3

10

Paspen 4. Kunetuyeckoe ypaBHeHue bosbimana.

N3yueHue aupakTrue CKUX

A. H. BosikoB. BeesieHrie B KHUHETUUECKYH0 TEOPHIO

12

10
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e[JMHHUL] JAHHOTO pa3Zerna,
pabora c uTepaTypoi.

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

Wroro no pasgeny 4 10
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
e[JVHUL] JaHHOTI'0 pa3fea, pa3zpexxenHoro raza: CI16.5I'TY "BOEHMEX" um. [I. ®. 11
paborTa c JIuTeparypo. Yctunoga, 2006 (5)
Urtoro no pasgeny 7 11
13 23089




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 3ayeT.

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.

3auert
3auéT BBICTABJISIETCS TPY YCJIOBUU BBIMTOJIHEHUS 00yUarOIIUMCS BCEX KOHTPOIBHBIX MEPOTIPUSTHH,
TpelyCMOTPEHHBIX paboueli MporpaMMOM AMCIUTUIMHBL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHnoBaHue pPad3aeioB u
AAJAKTHYEeCKHX e JTUHHI]

BCEI'O

AyauTopHbIe

3aHATHUA B

KOHTAKTHOMH

dopme

BCEI'O

Jlekuum
IIpakTuuyeckue

3aHATUA

CamMocToaTe/lbHaaA
padoTa cTyaeHToB

dopmupyemas
KomreTeHIus, %

IICK-1/24.3

HAVMEHOBAHME
OIIEHOYHOTI'O CPE/ICTBA

10

Pazpgen 1. Mopens npocroro rasa.

18

13

—_
2]

Bormpocsl
LISt
TeKyIlero
KOHTPOJISA

10

Paspen 2. DiiemeHnTapHasn
KHHeTH4YecKasi TeopH.

16

10

15

Bormpocs!
Jib)
TeKyILlero
KOHTPOJISA

10

Paspen 3. ®ynkuus pacnpejesieHus U
MaKpOCKoNnuyecKue napaMerpsbl.

14

10

14

Bomnpocsl
IJ1se
TeKyILlero
KOHTPOJISA

10

Pazgen 4. Kunernueckoe ypaBHeHUe
boabumana.

14

10

14

Bornpocst
IJIs1
TeKYIL|ero
KOHTPOJI,
Homarnee
3afaHue

10

Paspen 5. CocTossHMs paBHOBeCHS.

15

10

14

Bompocsl
ISt
TeKyI1lero
KOHTPOJISA

10

Pa3pesn 6. IlocTaHoBKa 3aau s
ypaBHeHnus BboabnmaHa.

15

10

14

Bormpocsl
1S
TeKyILlero
KOHTPOJISA

10

Pazgen 7. Makpockonnueckue
ypaBHeHUs IepeHoca.

16

11

14

Bormpocsl
L1
TeKyILlero
KOHTPOJIS,
HomariHee
3a/laHue

Bcero 3a 10 cemecTp

108

34

17 17

74

100

Bcero no gucurinae

108

34

17 17

74

100

15
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Kputepuu oneHuBaHus

IICK-1/24.3

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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- @(r)= C/iths
- @(r)= -C/t"\6
- @(r)= C1/r\(s1) +C2/r7\(s2)
-o(r)= CrM2
Ne 9 Kakum 06pa3oM cBsi3aHbI abCOMIOTHAsE TepMOJUHAMUUEeCKast TeMIlepaTypa ra3a u
CpeJHeKBa/[paTHUHasi CKOPOCTb XaOTUYeCKOTO JBVDKEHUsT MOJIeKYJT ra3a?
- C = sqrt(3RT), R=8314/p
- C = sqrt(3RT), R=8314
- C = sqrt(yRT), R=8314/p
- C = sqrt(yRT), R=8314
Ne 10 ITo KakOMy KPUTEPHIO PEXXUMBI TeUeHUs pa3fie/IsFoT Ha KOHTUHYaJIbHBIH, TIePEX0THBIN 1
CBOOOJHOMOEKYJ/ISIPHBINA?
- ynciio Knyzcena
- yucsio Maxa
- yncso bonbiMaHa

- ynciio Ban-gep-Baansca

- yrcio MaxkcBenna
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