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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)

24.03.05 [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:

IICK-1.1 — cnocoOHOCTbL HKCIIO/IL30BaTh 3HAHUS Cl)YH,E[aMEHTaJ'ILHBIX pa3fesioB eCTeCTBEHHOHayUHOIr'o M
HpOCI)ECCI/IOHaJ'[bHOFO OUWKJ/IOB [J/id TTOHMMAaHHA CI)I/IBI/I‘—IECKOI‘/II CyIIHOCTH pa6oq1/1X Mpo1ecCoB 3HEPreTuyeCKux
YCTaHOBOK aBHauHOHHOﬁ 141 paKETHO-KOCMquCKOﬁ TeXHUKH

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.1

3HAHUA:

(yHIAMeHTaNbHbIX  3aKOHOB  (PU3WKM, TUAPOA’POJUHAMMKH, TEPMOTa30UHAMUKH; OCHOBHBIX
MPOTrPaMMHBIX TTPOIYKTOB, TPUMEHSIEMBIX [/l PelleHUs TTPUK/IaJHbIX 3a7a4;

YMeHUs1:

(opMynMpoBaTh MaTeMaTHUeCKWe MOJIeId TepMOTU/POra30lHHAMUYECKUX TIPOLIECCOB, BBIEITh
oripeZie/isifolie  (PAaKTOPbI BHEITHWX BO3[€MCTBUM M KOPPEKTHO BBIOMpPATh OMYL[EHUs] TIPU MOCTPOEHUU
MoZiesel;

HABbIKU:

TIpUMeHeHUst (PU3UKO-MaTeMaTHUeCKOro arrapara K ornicaHuio pabounx nporeccor ugenuii APKT.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna TEOPUS PASPEJXKEHHOT O T'A3A siBnsieTcst AUCLMTIMHONW YacTH, (opMUpPYyeMOi
y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, MporpaMMbl MOATOTOBKY 110 HarpaBsieHuto 24.03.05
Jeuzamenu 1emamesbHbIX ANNAPAMos.

CogepxaHue [UCLIUIUIMHBI SB/ISIETCSL  JIOTMYECKNAM  TIPOJIO/DKEHHeM  JMCLIUILINH: JUHAMUMKA
BA3KUNX )KNJKOCTH, T'A3A 1 CTPYU, BBICIIIAA MATEMATHUKA, TEPMOJINHAMUKA.

[pesBapuTeTbHLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOILerocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITb eCTeCTBEHHOHAyUHbIe U 00LeMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZle/IMpOBaHusl, TeOPETUUYECKOTO 1 SKCIIePUMEeHTa/IbHOTO UCC/Ie/JOBaHKS B
rpodeccroHanBHON JesiTeTbHOCTH

¢ OIIK-5 — CriocobeH HCI0/1b30BaTh COBPEMEHHbIE TIOAXO0bI U METO/[bI PelleHus IIPOodheCCHOHANIbHBIX
3a/lau B 00/1aCTH aBUALIMOHHON U PAaKEeTHO-KOCMHUECKOW TEXHUKU

e [ICK-1.1 — CriocobeH vcrionb30BaTh 3HaHUs GyHJaMeHTa/lIbHBIX pa3fiesioB eCTeCTBeHHOHAYYHOTO U
Mpod)eCCUOHANBEHOTO LIUKJIOB [/151 TOHWMAaHKs PU3n4yeCcKol CYI{HOCTH Pabounx MpoLeccoB
SHepreTUUeCKHUX YCTAaHOBOK aBHAlJMOHHON U paKeTHO-KOCMUYECKO TeXHHUKU

¢ TICK-1.2 — CnocobeH pa3pabaTbiBaTh (hM3HUECKHE U MaTeMaTHUeCKHEe MOJEe/H IPOLeCCOB,
TIPOTEKAIOL[MX B ABUraTe/sIX U SHEPrOyCTaHOBKaX JieTaTe/IbHbIX arnraparoB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHyeckue
3aHATUA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.1

Paspen 1. Mopens npocroro rasa. MeTozpl ONMCaHNs B3aUMOZEHCTBHSI MOJIEKYJT Ta3a.
Moyienb MPOCTOTO Ta3a U MOJE/IH MOJIEKYJT TIPOCTOTO ra3a. 3aKOHbI COXpaHeHHst PH
B3aMMOZIeHCTBHH Maphbl MO/eKys1. Mozenb Mo/eKy/i-TBEpAbIX cdep. Pacuer TpaekTopuit
MOJIEKYJI B IIPOL{eCCe IMapHOro CTOJIKHOBEHUSI. CeueHust paccesaHus. 3epKam)H0e OTpakeHue
MOJIEKYJT OT TBEP/0H MOBEPXHOCTH.

14

10

Pas,uen 2. 3nemeHTapHaﬂ KHHeTH4YeCKasl Teopyus. MaKpDCKDl'H/I‘{ECKI/IE TapaMeTpsl rasa Ka
cpeziHue 110 06bemy. KrHeTHueckoe onpezie/ieH1e TepMOMHaMUUeCKHX TlapaMeTpoB.
PaspexxeHHbli ra3. [IpocTpaHCTBEHHO-OAHOPO/IHAsL pe/lakCaLysi. PeXKuMbl TeueHUs
paspekeHHOro rasa. IIporieccsl nepeHoca MoeKy/sIpHOro npyusHaka. Camozauddysus, Bsizkoe
TpeHHe, TerIonpoBogHOCTs. Hanboree BepoATHOe pacripe/ie/ieHre MOJIEKYT 110 06beMy.
Hanbosee BeposiTHOE pacripefie/ieHre MOJIEKYJT IO CKOPOCTSIM.

16

10

15

Paspen 3. @yHKIMs pacnpejie/ieHHsi H MaKpoC KHe nap Tpbl. PasoBoe
MPOCTPaHCTBO. MUKPOCKONMUeCcKoe onucaHue rasa. Kuneruyeckoe onvcanue rasa. ®asopast
M10THOCTh. PYHKLMS pacnpejiesieHus: MoseKy/1. I'urnoresa MojeKy/IsIpHOro xaoca.
Makpockonudeckre napaMerpbl. CTaTHCTHUeCKUIT CMBIC/I MaKporapameTpoB. IToToku
MOJIEKY/IAPHBIX TIPU3HAKOB.

16

10

15

Paszpen 4. Knnernueckoe ypaBHeHue Bonbivana. Kunernueckoe ypaBHeHue fiist pa3oBoit
MI0THOCTH. MIHTerpan cronkHoBeHuit BosblymaHa 15t TBep/ibix cep. BHyTpeHHss
TpaHcgopmaHTa. MIHTerpasn cTonkHoBeHMi bosbliMaHa /115 TPOCTOro rasa.

16

10

15

Pazpen 5. CocTosiHusi paBHOBecHs. VIcciieZloBaHHe PaBHOBECHBIX COCTOSHUN MeTOZoM
Tu66ca. CocTosiHKE TIOJIHOTO CTaTHCTUYECKOTO PaBHOBeCHsl. DYHKLUsI pacripe/ie/ieH s
Makcgena. CoCTOsIHUE CTaTUCTHYeCKOTO PaBHOBeCHSI B I1071€ BHEIIIHUX CHJL. Kunetnueckue
TiapaMeTpEl ra3a B COCTOSIHUW PaBHOBECHS. BHTPOHI/IH BO]II;L{MaHa. MOAe]Il:HOE KHHeThu4eckoe
ypaBHeHHMe.

16

10

15

Paspen 6. ITocranoBKa 3ajau st ypaBHeHnusi Bosibimana. BaaumozelicTerie MosieKys rasa
¢ MexxdasHbIMU OBepPXHOCTSIMU. Bo3/ielicTBre ra3a Ha 06Tekaemoe Tesio. [ paHMUHOe YCIoBHe,
Ha HeTpOoHHULAeMOH /|15 MOJIeKYJl IOBEPXHOCTH. Mozienu oTpakeHHsl MOJEeKy/I OT
roBepxHOCTH. VcriapeHne n koHAeHcalust. [TocTaHOBKa 3a/jau a3poAMHAMUKH /ISl ypaBHEHHsT
Bosbrvasa. [Togo61e TeueHnid pa3peXkeHHOTO rasa.

16

10

15

Pa3pen 7. Makpoc KHe yp. p a. HekoTopble MoHATHS TeH30pHOM
anreOpel M aHa/M3a. 3aKOHBI COXPaHeHHsl B MeXaHVKe CIUTOLIHBIX Cpe/l. YpaBHeHHe repeHoca
MOJIeKY/ISPHOTO TIp13HaKa. YpaBHeHHe TlepeHoCca MOJeKy/IPHOTro NPU3HaKa B MPOCTPAaHCTBe
co6CTBEHHBIX CKOPOCTeH. MaKpOCKOIHYeCK e 3aKOHbI COXpaHeHHsl. 3aMKHyTasi CUCTeMa

YpaBHEHHHA IIepeHOCa B COCTOSIHUM JIOKA/ILHOTO PAaBHOBECHs. YpaBHeHust Diiiepa.

14

10

Bcero 3a 8 cemecTp

108

39

13

26

69

100

Bcero no gucuuninHe

108

39

13

26

69

100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep 1 HaumeHOBaHMe
pa3jesa JUCHUATUTHHBI

Tema NPAKTHYE€CKOIr'o 3aHATUA

Oo0neMm,

dayAa.
4yacoB

Paszpen 1. Mopens npocToro rasa.

CTOJIKHOBEHHMHA.

MeTo/ib1 OTTHICaHUS B3aMMO/IeHCTBYSI MOJIEKYJT Ta3a.
PacueT TpaeKkTOpHUii MOJTEKYJT B TIPOL[ECCe TAPHOTO

Paszpen 2. DnemenTtapHas
KUHeTU4YeCKasi TeOpUsL.

TeIrIorpoOBOAHOCTb

Pa3pexxennsiii raz Camoauddysusi, BI3Koe TpeHue,

Pazpen 3. dynkuys

pacrpezienieHust U
MAaKpOCKOIIMYeCKYe [1apaMeTphl.

MI/IKPOCKOHI/I‘IGCKOQ OIMMCaHHe rasa

Pazgen 4. KuHeTrnueckoe

ypaBHeHUe bosbliMaHa.

Wurerpan cronkHoBeHui bonbliMaHa i TBepAbIX chep

WHrerpan cTosikHOBeHU bosbliMaHa fijist TPOCTOro rasa

Pazgen 5. CocTosiHUs
paBHOBeCHS.

DyHKIMA pacnpenenenys Makcsernia

Paspen 6. ITocranoBka 3azmay asist

ypaBHeHUs bonblmaHa.

I'paHuuHOe yCOBHEe HAa HEMPOHULIAEMOH [1J1s1 MOJIEKY/T
[IOBEPXHOCTU

[TocTaHoBKa 3a7au a3pOJUHAMUKY [1J151 yPaBHEHUSI
BonbipmMana

Pasgen 7. Makpockonuyeckue
ypaBHEHMUS IepeHoca.

3aKOHBI COXpdHEHHSA B Me€XdaHUKEe CIVIOIIHBIX Cpe/

6
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Bcero 3a 8 cemecTp

3.3. CamocrosnTenbHas padora crygenra (CPC)

Ne Homep u HaiMeHOBaHuUe pa3jesia Oo0Bem,
i e — Cojiep)kaHue yueGHOro 3a/jaHus 4ACOB
1 |Pasgen 1. Mogenb npocToro rasa. VIzyueHHe JupAKTHIe CKIX CAMHHI] AGHHOTO 10
pazgena, paboTa ¢ MTepaTypou.

2 Pazpen 2. DnemeHTapHasi KUHETUUeCKast N3yuenuve gupakTrue CKUX eAMHUL, JAHHOTO 10
Teopusl. pazgesna, paboTa ¢ MTepaTypou.

3 Pazgen 3. dyHkuus pacnpefiesneHus U N3yueHue aupakThue CKUX eMHHL| JAHHOTO 10
MakKpOCKOIHWYeCKHe TTapaMeTphbl. pazgesna, paboTa ¢ MuTepaTypou.

4 Paszpen 4. KuHeTrnueckoe ypaBHeHHe W3yuenuve gupakTrye CKUX eAMHUL, JAHHOTO 10
Bonbimana. pazfesna, paboTa ¢ MTepaTypow.

5 |Pa3gen 5. CocTosiHMS paBHOBECHSI. VIzyueHue JfiaKTHHIe CKIX CAMHHII AGHHOTO 10
pazgnena, paboTa ¢ MTepaTypow.

6 Pazgen 6. [TocTaHoBKa 3a/1au /i1t N3yuenue qugakTrue CKUxX e,qnlmu JAQHHOTO 10
ypaBHeHUs bosbiMaHa. pazgena, paboTa ¢ MTepaTypo.

v Pazpen 7. Makpockonuueckue ypaBHeHUs (/3yueHre JuAaKTAUeCKUX eJUHUL] JaHHOTO 9
repeHoca. pazgena, paboTa ¢ MTepaTypou.

Bcero 3a 8 cemectp 69

4. ®OPMbI KOHTPOJII OCBOEHUSA TNUCLHUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12 3 45| 6 7 |8 9 10 | 11 12 13
8 TekK AP | O3 TexK | OP TexK, 13 mud. 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocThueckasi paboTa;

TekK — BOIPOCHI [/151 TEKYILIET0 KOHTPOJIS;
3 — nomaiirHee 3a/iaHue;

mud. 3au. — quddepeHIMPOBaHHbBIN 3aueT.

TeKyIui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTEPBAJIBI B
cnemyronumx dhopMax:
JIHarHoCTHYeCKasi pabora;
BOITIPOCHI /IS TEKYIIIETO KOHTPOJIS;
JlOMalliHee 3a/jaHue.

ITpomexxyTouHasi aTTecTanys MPOBOAUTCS B (hopmax:
IuddepeHIMPOBaHHBIN 3a4erT.
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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, an. pec.
5. b. B. Anekcees, A. M. I'punmH. . ®usnyeckas ra3ofiHaMyKa pearupyowmux cpef. M.: Beici. k.,
1985, 5 3K3.
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://e.lanbook.com — 3BC JlaHs;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenranbhas 6ubmuoreka BI'TY «t BOEHMEX» um. [1.®.
YCTHHOBA;

3. https://urait.ru — O6pa3oBarenbHas miathopma «FOpaiT». [/t By30B U CCy30B..

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

Ouctuminna TEOPUSA PASPEXKEHHOI'O I'A3A siBisieTcsi JUCLUMIUIMHON yacTd, ¢opMupyemoit
y4YacTHHKAMH 00pa30BaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 Harpasienuto 24.03.05
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:
IICK-1.1 cnocobHOCTh UCIOB30BaTh 3HAHUS (yHJAaMeHTalbHBIX pa3/le/ioB  eCTeCTBeHHOHAyUHOTO U
MpoQeCCUOHANBLHOTO TUK/IOB /I TIOHUMAaHUsS (DU3UUeCKOM CYIIHOCTH pabourX TPOIECCOB SHEPreTHUYeCKUX
YCTaHOBOK aBUALIMOHHOW U paKeTHO-KOCMHYeCKOW TeXHUKU.

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 Teopun

Y 3/IeMeHTapHOI TeopuH MPOLeCCOB 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.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e udepeHMPOBAHHBIN 3a4erT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (13 4.), mpakThyeckue 3aHaTusA (26 u.), camocTosTesnbHass pabora
ctyzeHrta (69 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 JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 39 4. ayJUTOPHBIX 3aHATHH, U 69 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)

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)

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/TSIPHO-KUHETUYe CKOM TeOpHH U
tepmoguHaMuky: CI16.BT'TY "BOEHMEX" um. /1. @.
YctrHoBa, 2017 (1-2)

10

Wroro no pasgeny 1

10

Pasnen 2. BJIEMEHTapHElH KHHETHYECKad Teopusd.

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

H. M. HupensmaH. . Texnnueckas TepMmogrHaMuKa: CaHKT-
IetepOypr: Jlaub, 2021 (1-3)

A. H. Boskos. . BBefjeHre B KWHETUUYECKYIO TEOPHIO
paspeskenHoro raza: CI16.5I'TY "BOEHMEX" um. [I. ®.
YctrHOBa, 2004 (2)

A. E. VBaHoB. 3aiauHuk 1o ¢usvke. MexaHvka. MoseKysipHasi
¢u3vka 1 TepMoguHaMuKa: M.: 3ga-so MI'TY um. H. D.
Bbaymana, 2015 (1-3)

I'. B. benog. . Tepmoaunamuka: Mocksa: FOpatit, 2020 (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. III. Kpemep. Teopust BeposITHOCTEM U MaTeMaTHyecKasi
craructyka. Y. 1 Teopusi BepositHocTeii: BI'TY "BOEHMEX"
uM. 1. @. YctuHOBa, (1-3)

A. H. BosikoB. BBesieHrie B KUHETHUECKYH0 TEOPHIO
paspexkenHoro raza: CI16.5I'TY "BOEHMEX" um. [I. ®.
YctrHosa, 2006 (1)

B. W. Iposr, B. B. y6unux, M. M. Wnbus. . Kypc
TeopeTu4eckor MexaHuku: M.: V3a-so MI'TY um. H. 3.
Baymana, 2017 (1-3)

H. H. HukurtuH. . Kypc TeopeTrudeckoil MexaHUKU: M.: Beici.

K., 1990 (1-3)

10

Wrtoro no pasgeny 3

10

Paspen 4. Kunetuyeckoe ypaBHeHue bosbimana.

N3yueHue aupakTrue CKUX

A. H. BosikoB. BeesieHrie B KHUHETUUECKYH0 TEOPHIO
12

10
23090




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
eZIJUHUL] JAHHOTO pa3ze’a, pa3zpexxenHoro raza: CI16.5I'TY "BOEHMEX" um. [I. ®. 9
paborTa c JIuTeparypo. Yctunoga, 2006 (5)
Urtoro no pasgeny 7 9
13 23090




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

e BOIPOCHI /JIsl TEKYIIIETO KOHTPO/IS;
e JOMalllHee 3a/]aHue;

e muddepeHITMPOBAHHLIN 3aUeT.

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! a1 TeKylero KOHTPOJIsi BXOAAT B coctaB Y MK IUCLUTIIMHBI

JlomaiiiHee 3a/jaHue
INosicHuTeTbHA 3aMMcKa K JOMalllHeMy 3a/JaHUI0 TIpe/[CTaB/IseTCs B IeuaTHoM opme C
HCIT0/Ib30BaHreM pefiaktopa Word (tipusoxkeHue 4).
Kpurepuu ouienuBanust (B 100-6a1bpHO crucTeme):
* IPaBUJILHBIN PacuéT, oopmsieHHe pe3y/IbTaToB B COOTBETCTBUM C TpeOOBaHUSAMHM H UX 3aiuTa — 100 6asios,
OCHOBaHMSIMHM [IJIs1 CHIDKEHHS KOJIMuecTBa 0a/iioB B quara3oHe oT 50 10 20 AB/sOTCA:
* HeyBepeHHas 3allliTa pe3y/bTaToB pacuéra — 20;
* HeTO/THbIN UM OTCYTCTBYIOLMI MepeyeHb BLIBOZIOB U TIPeJ/I0XKeHUH 110 cofiepkaHuio 3aiaHust — 30;
* HeOpEXKHOE BBITIOJIHEHUE MTOSICHUTE/IbHOM 3armicKu — 30,
* HM3KOe KaueCTBO rpaduueckoro Marepuana (HeBepHbI BbIOOp Macitaba rpadrkoB, OTCYTCTBHE YKa3aHUs
eIlMHUL] U3MepeHus Ha rpadukax) — 30.
TpeboBanws K 3amure [13: 3amuTa /I3 ocyiiecTBisieTcs Ha YpoBHe cobOece/1oBaHuS C TIperofiaBaTesieM B
cBobogHo# opme “Boripoc - oTBeT”. [lepeueHb KOHTPOJILHBIX BOITPOCOB TIPU/IAraeTcsi K 3a/jaHuIo.
Bec KOHTPOJ/IbHBIX 3TanoB BbIosiHeHUs [13:
- aKTUBHOCTh M CAaMOCTOSTE/IbHOCTh B X0/le BbinoyiHeHus 13 — 25%;
- ohopmsIeHHe TTOSICHUTE/TLHOM 3anucKH K /13 — 15%;
- CBOeBpeMeHHOe BblInoyiHeHue [13 1o rpadMKy KOHTPO/IbHBIX Mepornpusithii — 20%;
- YPOBEHbB 3allJUTHI pe3y/bTaToB, 0TBETOB HAa KOHTPOJ/IbHBIE BONPOCHI — 50%.
I[Tpu Habope Boile 75% JoMalliHee 3a/laHAe CUMTAETCS BHITTOTHEHHBIM.

JuddepennmpoBanHblii 3aueT

VITOroBbIi KOHTPOJB TI0 JUCLIMIUIMHE 3a 8 ceMeCTp NpoxoAuT B ¢opme fuddepeHL{IPOBaHHOTO 3auéTa,
BKJTFOUAIOLL[ero B ceds IBa KOHTPOJIBHBIX BOTIPOCaA.
3HaHWs1, yMeHUS U HaBLIKW CTYI€HTOB OTIPeeJISTFOTCS CIe[yOIUM 00pa3om:
OLieHKH «3auTeHO-0T/INYHO» 3aC/TyKMBaeT CTYJeHT, 00Hapy KMBILHII BCeCTOPOHHee, CCTeMaTHUuecKoe U
rnyboKoe 3HaHMe yueGHOro MaTepHarna, yMeHre CBOOOJHO BBINIO/IHATE 3ajaHus, TPeAyCMOTPEHHbIe
MpOrpaMMOM, YCBOMBIIMKI OCHOBHYIO U 3HAKOMBIN C JOIMOJHUTENBHOM IUTEPATypPOU, peKOMEeHI0BaHHOU
nporpammoii. Kak mpaBw/io, OIleHKa «3auTeHO-0T/IMUHO» BBICTAB/ISETCS CTY/IEHTaM, YCBOUBIIIMM B3aUMOCBSI3b
OCHOBHBIX MMOHATHH AUCLUITUIMHBI B UX 3HAUEHWH [t IpruobpeTaemoii podeccru, MPOsIBUBIIMM TBOpUECKHe
CTIOCOOHOCTY B IOHWMAaHWH, U37I0KEHWH 1 UCTTIO/Ib30BaHWM yueOHOro MaTepuarna.
OLIeHKH «3auTeHO-XOPOILIO» 3aC/Iy’KUBAEeT CTY/IeHT, 0OHapy KUBIIIMIA [T0THOe 3HaHKe yueOHOro Marepuarna,
YCIIeIlIHO BBINO/HSIOIIMH [1PeZlyCMOTpeHHbIe B [IpOrpaMMe 3a/laHusi, yCBOUBIINN 0CHOBHYIO JIUTeparypy,
PEKOMeH/I0BaHHYIO B Tiporpamme. Kak mpaBuiio, OljeHKa «3au4TeH0-X0POIII0» BBICTAB/SIETCS CTYIeHTaMm,
T10KAa3aBIIMM CHCTeMaTHueCKUi XxapakTep 3HaHWH 110 AUCLIUIIMHE U CTIOCOOHBIM K MX CaMOCTOSITE/TBHOMY
TIOTIOJTHEHHIO ¥ 0OHOBJIEHUIO B X0/l AajIbHelilel yueOHOoM paboThI U Mpode CCHOHANTBEHOM AesTeTbHOCTH.
OLeHKH «3auTeHO-Y/|0B/IeTBOPUTEILHO» 3aCTy)KUBAeT CTY[eHT, 00Hapy KUBIINK 3HAHUS OCHOBHOTO yuebHOro
Marepuasa B 00bemMe, He0OX0UMOM AJIs JanbHelIel yaeObl U npefcTosiieii paboTel TI0 CrieruaabHOCTH,
CITPABJISIOIINICS C BLITOJTHEHUEM 3a/]aHHH, ITpeyCMOTPEHHBIX TIPOrPaMMOM, 3HAKOMBIH C OCHOBHOM
JUTepaTypol, peKOMeH/J0BaHHOM IporpaMmoil. Kak 1paBurio, olieHKa «3a4TeHO-Y/0Bl1eTBOPHUTE/TEHO»
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BBICTaB/ISIETCS CTYy[€HTaM, JOMyCTUBLINM ITOIPELIHOCTH B OTBETe Ha K3aMeHe U MPH BbIIOIHEHUH
9K3aMEeHAIMOHHbIX 3a/IaHUH, HO 00/1aat0IM HeOOXOIUMBIMU 3HAHUSAMMU [I/I1 UX YCTPAHEHUS TIO]]
PYKOBOZCTBOM IIperiofiaBaresisi.

O11eHKa «He 3aUTeHO» BBICTABJISIETCS CTYEHTY, 00Hapy>KUBIIIEMY MPO0Oe/Ibl B 3HAHUSX OCHOBHOTO yueOHOT0
Marepuaria, JOMyCTUBIIeMY PUHLIMTNINA/IbHbIE OIIMOKY B BBITIOTHEHUH TIPEJyCMOTPEHHBIX POrPaMMOi
3amanuii. Kak rpaBuiio, OlleHKa «He 3a4TeHO» CTaBUTCS CTY[EeHTaM, KOTOpbIe He MOTYT TIPOZOJDKUTE 00ydeHHe
WJIW TIPUCTYTTUTD K TPOdeCcCHOHATBHOU eATeTbHOCTH TI0 OKOHUAHHMHU By3a 0e3 [OTIOTHUTE/TBHBIX 3aHATHH 10
COOTBETCTBYIOLLIeH AUCLIUILIUHE.

Cnucok BOnpocoB npefcTasieH B YMK aucLuIiMHeI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHUe pa3/iesioB U
JMAJAKTHYECKUX eJUHHIY

BCEI'O

AyauTopHbIe

3aHATHUA B

KOHTAKTHOMH

dopme

BCEI'O

Jleknuu
IIpakTHueckue

3aHATHUA

CamMocTosTenbHaa
padoTa cTyaeHToB

dopmupyemast
KomIeTreHus, %

IICK-1.1

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

Pa3pen 1. Mogens npocToro rasa.

14

10

—_
2}

Bompocsl
It
TeKyI1llero
KOHTPOJISA

Paspen 2. DinemeHTapHas
KHHeTH4YecKasi TeopHsi.

16

10

15

Bornpocst
OISt
TeKyI11lero
KOHTPOJISA

Paspen 3. ®yHkuus pacnpejeneHus U
MaKpOCKONn4YecKHe napaMerpsbl.

16

10

15

Bornpocsl
in |
TeKYILero
KOHTPOJIA

Paspesn 4. Kunernyeckoe ypaBHeHuHe
BonbMana.

16

10

15

Bormpocsi
st
TeKyl1ero
KOHTPOJIS,
HomaruHee
3a/laHue

Pa3pen 5. CocTosiHus paBHOBeCHS.

16

10

15

Bompocsl
A1
TeKyI1Llero
KOHTPOJISA

Pa3pesn 6. IlocTaHoBKa 3aau Jis
ypaBHeHus bosibipMana.

16

10

15

Bornpocst
IJ1sL
TeKyI11lero
KOHTPOJIA

Pa3pen 7. Makpockonuyeckue
ypaBHeHMNs [lepeHoca.

14

10

Bornpocsl
IJ1s1
TeKYIL|ero
KOHTPOJI,
Homarinee
3ajaHue

Bcero 3a 8 cemecTp

108

39

13 26

69

100

Bcero o agucHMninHe

108

39

13 | 26

69

100

16
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Kputepuu oneHuBaHus

IICK-1.1

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 B3aumopelictBusi Ban-gep-Baasnbca.

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

KuneTtnueckasi Teopysi ¥ CTaTUCTHUeCKast MeXaHWKa — 3TO JUCLUTUIAHEL, [1.1]; uacTo
OHU Tpe/ICTaB/IeHbl BMeCTe oA 061[UM Ha3BaHueM [2.1]

Kak Ha3bIBaeTCs CTOJIKHOBEHHE MOJIEKY/T Ta3a, ITPU KOTOPOM CyMMa KUHeTHde CKUX
SHeprui NoCTymnaTebHOro JBIKeHUs He U3MeHseTCs?

Kak Ha3bIBaeTCs CTOJIKHOBEHHE MOJIEKY/T Ta3a, ITPU KOTOPOM CyMMa KUHeThde CKUX
SHeprui NnoCcTymnaTeabHOI0 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 MeXaHUKU Hbl0TOHa, @ BHyTpPEeHHe, CBsI3aHHOE C JBW)KeHHEM aTOMOB BHYTPU
MOJIEKYJIbI, OTIMCHIBAETCSI B PAMKaX KBAHTOBOM TEOPHH, TaKOM MOAXOA Ha3bIBALOT ...

Kak Ha3bIBalOTCS JanbHOAENCTBYIOIIME CUTbI MEeXKMOJIEKY/ISIPHOTO (M MeXXaTOMHOT0)
B3aumogeiicTeus ¢ sHeprueit 10...20 k/[x/Mo/b, BO3HUKAIOIIHe TIPY MOSpyU3aliuu
MOJIeKy/T 1 00pa30BaHUU [TUTIONEN?

Bonpocsbl 3akpbimozo muna:

Kakue napameTpsl He SB/ISIFOTCI MaKPOCKONMUECKWUMU XapaKTepUCTHUKAMMU rasa:

— [aBneHue

— OO0ObeM

— Tewmmeparypa

— 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 roBejieHre O0bIINX aHCcaMOsield 0THOCUTETBHO TIPOCTBIX CUCTEM,
TaKHUX KaK aTOMbl B KPUCTaJlle, MOJIEKY/IbI B ra3e, (DOTOHBI B Jla3ePHOM ITyuKe, 3BE3/IbI B
rajlakTUKe Ha3bIBaeTcs ...

— Craructuueckast MexaHHKa

— TepmoanHaMuKa MPOCTBIX CHCTEM

— AmnanuTuueckast MeXaHMKa

MaTteMmaTHuecKasi CTaTUCTHKaA
OCHOBHas1 CTaTUCTUYeCKas TUII0Te3a 3aK/IF04YaeTcs B TOM, UTO IMapaMeTPbl MOJIEKYJI I'a3d,
TdKHe KdK ..., MOXKHO PaCCMaTPHBATh KdK CﬂyqaﬁHLIe Be/IMYMHBI

- KOOpJMHAThI
- KOMIIOHEHTHBI BEKTOpa CKOPOCTU
- TeMIiepaTrypa

- laBieHye

- BHYTPEHHSIS SHeprusi
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
ompeiesieHus TIOJIOYKEHHS TeJla UJIA CUCTEMBI TeJT B TIPOCTPAHCTBE — 3TO ...

- YUCJIO CTeTieHel 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
- UHTerpaJl CTOJIKHOBeHU bosbiimaHa

- (yHKIMA pacripefieieHust MakcBesnia
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 abCOMIOTHAs TepMOJUHaMHUUeCKasi TeMIiepaTypa ras3a 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
CBODOOJHOMOEKY/ISIPHBINA?
- ynciio Knyzcena
- yucsio Maxa
- yncso bonbiMaHa

- ynciio Ban-gep-Baansca

- yrcio MaxkcBenna
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