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

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MOHGKYHHPHO—KI/IHGTI/I‘IGCKZIH TCOpHUA
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadenpa u3nueckol ¥ XUMHUUECKOW MEXaHUKH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

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

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[IporpamMmy cocraBunu:

C.T. CypxukoB, A-p ¢pu3s.-mar. HayK, mpodeccop
J.A. Cropoxes, KaH[l. pu3.-MaT. HAYK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpbl GU3NIECKON 1 XUMUUECKO MexaHuku 29.05.2020



AHHOTANMA

Kypc "MonekynsipHO-KMHETHYeCKass Teopus” NpeaycMaTrpuBaeT H3ydeHUe (U3NYECKMX OCHOB MEXaHHKH
CIUIOIIHBIX CPEd, OCHOBAHHBIX HAa MOAXOAaX MOJEKYJISPHO-KUHETUYECKOH TEOPHUHU U, B YACTHOCTH, Ha TEOPUH
ypaBHEHUs boiblmaHa.

3amaun Kypca:

* OCBOCHHE CTYy/JICHTaMH 0a30BbIX 3HAHWI B OOJIACTH MOJEKYJISIPHO-KHHETHYECKONH TEOPUH, COCTABISIONICH
(hm3rueckre 0CHOBBI MexaHUKH crutomHbIX cpen (MCC);

° HpI/IO6peTCHI/I6 TCOPCTUICCKUX 3HAHMI B 00IacTU (1)I/ISI/ILICCKI/IX OCHOB MCXaHHWKHU CIUIOIIHBIX CPCH;

* WU3YyYEHHE CIOCOOOB TONYYEHHUS YpPaBHEHUI MEXaHWKH CIUIONIHBIX CPEN C HCIOJb30BaHUEM YpaBHEHUS
bonpnmana;

* OKa3aHWEe KOHCYIbTAlM M TOMOLIM CTYACHTaM B IPOBEICHUM COOCTBEHHBIX TEOPETHYECKUX U
9KCIIEPUMEHTAIILHBIX UcciieaoBaHni B obmactu MCC;

* OCBOCHHE CTyACHTAaMH Oa30BBIX 3HAHUU IS JaJIbHEHIEro M3ydeHUs sIBICHUM (DU3NYECKOH MEXaHWUKU
(ra3oBbIe pa3psibl, pU3MKA yIApHBIX BOJIH, PEJIAKCAIMOHHBIE IPOIECCH B (PU3UKO-XMMUUECKOH MEXaHHKE).

OcHOBHOE cofepxaHHue Kypca U3JI0OKEHO B CIEAYIOIIUX pa3aesax:

. Uctopuueckue aciekThl co3aanus ypaBHeHus: bonpmana

. MHKpPO- 1 MaKpOCKOIIMYECKUE BEITMYMHBI, XapaKTEPU3YIOLLME OMHOPOAHBIN U HEOJHOPOIHBIN a3

. Benmmunnbl, Xapakrepusyomye razosie cMmecH. JuddepeHnnaisHoe cedeHne, CeYeHne MOTepH UMITYIIbCa
. Knaccuueckuii BbIBoj ypaBHeHUs bonbliMana

. BbIBOA MaKpOCKONMMUYECKUX 3aKOHOB COXPaHEHUs

. AIJIUTUBHBIE UHBAPUAHTBI

. O600IIEeHHBII 3aKOH COXPAHEHUS JIJIsl Ta30BOM CMeCH

0 3O LD AW~

. BeIBOA1 ypaBHEHMIT HENPEepBIBHOCTH, IBMKEHHS U OajaHca u3 0000IIeHHOTO 3aKOHA

9. H-teopema bonpiimana

10. @yHKIMA pacnpeesieHlss MOJIEKYII [0 CKOPOCTSAM B COCTOSHMM TEPMOIMHAMUYECKOTO PABHOBECHUS
11. Meron Yenmena-2Hckora

12. BeruncneHne nepeHoCHBIX CBOWCTB € UCIIOIb30BaHUEM MOJIMHOMOB COHMHA

13. OcobeHHOCTH KHHETUYECKON TEOPUHU YaCTHYHO MOHW30BAHHBIX Ta30B U IJIa3Mbl

14. CronkunoBuTenbHbIi uneH okkepa-Ilnanka

15. Kunernueckoe ypaBHeHre Brnacosa

16. JlByuneHHoe (JopeHneBo) mnpubmmkenne (QyHKIMH pacnpeneneHus. KuHeTwueckoe ypaBHEHHE
Bonbumana 11 3€KTPOHOB B TUIa3Me TICIOMIETO paspsiaa

17. UYucieHHOE MOIEIUpPOBaHUEC KHHETHYECKOTO ypaBHeHHs bonbimana juis (QyHKOUHM pacrpeneieHus
3NIEKTPOHOB B TICIOLIEM pa3psizie

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

®* HU3y4YCHHUC (bI/I?,I/I‘IeCKI/IX OCHOB MCXAaHUKH CIUIOIIHBIX Cp€d, OCHOBAaHHBLIX Ha MoAXOoAdax
MOJ'ICKy.]'IHpHO—KHHeTPI‘IeCKOfI TCOpHUU U, B YaCTHOCTH, HA TCOPUHN YPABHCHUA bonsumana.

3agaum AUCHUILUITHHBI
* OCBOGHHME CTyIeHTaMH 0a30BBIX 3HAHWI B OOJNIACTH MOJICKYJIIPHO-KHHETUYECKOW TEOpHH,
cocTapJsoniel pu3nveckre 0CHOBBI MeXxaHuku cruionHbix cpen (MCC);
* IpUOOpPETeHNE TEOPETUUECKUX 3HAHUH B 00J1aCTH (PU3MUECKUX OCHOB MEXAHUKH CIUIOIIHBIX CPEJI;
* U3y4YeHHE CIO0COOOB IOMYYEHHUs YpaBHEHUII MEXaHMKM CIUIOUIHBIX Cpel C HCIOIb30BaHHEM
ypaBHeHus bonbimana;
* OKa3aHWE KOHCYIbTAllMii M TOMOLIM CTYJACHTaM B IPOBEICHHU COOCTBEHHBIX TEOPETUYECKHUX H
SKCTICpUMEHTAIILHBIX UccieoBanmii B obmactu MCC;
* OCBOCHHE CTyJACHTaMH Oa30BBIX 3HAHWU JUIS JaJbHEHIIEro W3y4YeHUs SBICHUN (QHU3HYECKOM
MEXaHUKN (ra3oBble  pa3psiipl, (HU3MKA yAApHBIX BOJIH, pENAKCAllMOHHBIC IPOIECCHl B
(PU3UKO-XMMUYIECKOI MEXaHUKE).



2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaIKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHraTb  THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbI HCCIIEOBAHUI K KOHKPETHOM
HayyHON 3ajade W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3yIbTaTh

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)
B pesynberare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

(byHIaMeHTaNbHbIEC TOHATHUS, 3aKOHBI, TEOPUH KIIACCUYECKON U COBPEMEHHOM (DH3HKH;

HOPSIIKY YUCIICHHBIX BEJIMYHH, XapaKTEePHbIE AJIs pa3JINUHbIX Pa3aesoB (PU3UKY;

COBpEMEHHBbIE TPOOIeMbl (PU3UKU, XUMHUH, MATEMaTUKU;

METO/Ibl MEXaHUKH CIUIOLIHBIX cpel], pa3paboTaHHbIe Ha 0a3e MOJIEKYIIPHO-KHHETHYECKOM TeOpHH.

YMETb:

abcTparupoBarhCst OT HECYIIECTBEHHOT'O MIPU MOJISIMPOBAHUY PEATBHBIX (PU3MUECKUX CUTyalni;
MOJIb30BAThCSl CBOMMH 3HAaHUSMH ISl pelieHus (yHAaMEHTAIbHBIX W MPUKIAAHBIX 3alad u

TCXHOJOTUYCCKHX 3aJa4,

ACJIaTh IPAaBUJIbHBIC BBIBOAbI U3 COITOCTABJICHUA PE3YJILTATOB TCOPHUU U SKCIICPUMCHTA,

IMPOU3BOAUTDH YHMCIICHHBIC OLICHKHU I10 NNIOPSAAKY BEINYUHBI;

JACJIaTh KaYCCTBCHHLIC BLIBOABI IIPU MCPEXOAC K MPCACIIbHBIM YCIIOBUAM B U3y4aCMbIX npo6neMax;
OCBaMBaTb HOBBIC IMPCAMCTHBIC O6J]aCTI/I, TCOPCTUUCCKUC MMOAXOABI W METOIbI KOMHB}OTepHOI\/'I

¢buzuky;

IMOJIy4aTb HaAWJIy4YIIUC 3HAYCHHA HU3SMCPSACMBIX BCIWMYUH W IPABUIIBHO OLCHHUTL CTCIICHb HX

AOCTOBCPHOCTH,

paboTaTh Ha COBPEMEHHBIX KOMIIBIOTEPAX U CYNEPKOMIIBIOTEPAX;
3 (EeKTUBHO HCIONB30BaTh HMH()OPMAMOHHBIE TEXHOJOTUM W KOMIIBIOTEPHYIO TEXHUKY IS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIAJIETD:

HaBBIKAMU OCBOEHHI 00JIBIIOro 00beMa HHPOpMALUH;

HaBBIKAMH CaAMOCTOSATENIbHON paboTel B 1aboparopun u MHTEpHETE;

KyJABTYpOU IOCTAaHOBKH M MOJEITMPOBaHMS (DU3MUECKUX 3a]a4;

HaBBIKAMM T'PaMOTHOHW 0OpaOOTKH Pe3yJabTaToOB YMCICHHOTO MOJEIMPOBAHUS M COIOCTABICHUS C

TCOPCTUYCCKUMU JaHHBIMU,

HpaKTHKOﬁ HCCJICAOBAaHUS U PCHICHUSA TCOPETUUCCKUX U IPUKIAAHBIX 3a4a4.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

Ne Tema (pa3znein) AMCUUTUIMHBL

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora




| Hctopuueckue  acmekTsl — CO3/1aHUA | )
ypaBHeHus boibimana
Muxpo- u MaKpOCKOIINYECKHUE

2 BEJTUYHHEI, XapaKTepU3yIOIINe 2 2
OJTHOPOAHBIN U HEOAHOPOIHBIN a3
Bennuunel, Xapakrepusylolue Ia30oBble

3 cmecu. [uddepennuanpHoe ceueHue, 1 2
CeUeHHE I0TepU MUMIIyJIbca

4 Kitaccuuecknit BBIBOJ| YpaBHEHHUS 2 2
bonsmana

5 BbiBO  MakpoOCKOIIMYECKMX  3aKOHOB 4 3
COXpaHeHHUs

6 ANIUTUBHBIC HHBAPUAHTHI 1 2

7 OOOOIICHHBIN 3aKOH COXpaHEHWS IS ) )
ra3osoil cMecu
BriBon  ypaBHEHMII  HENPEPBIBHOCTH,

8 IBIDKEHUST W OajlaHca nU3 00O0OIIEHHOIO 2 2
3aKOHa

9 H-teopema bonbimana 2 2
OyHKUMS pacnpeneneHus MOJICKYTd I10

10 |cxopocTsm B COCTOSTHUH 2 2
TEPMOIMHAMHYECKOTO PABHOBECHS

11 Merton YenmeHna-JHcKora 2 2

12 BrluncneHrne TEpEHOCHBIX CBOMCTB C | )
HCIOJIb30BaHUEM MTOTMHOMOB COHUHA
OCOOEHHOCTH  KHMHETUYECKOH  Teopuu

13 |yacTMYHO MOHM30BAaHHBIX TIa30B U 1 1
TTa3MBbl

14 CTONKHOBUTEINBHBIN YJleH | |
®oxkepa-Ilnanka

15 Kunernueckoe ypaBHeHue Brnacosa 2 1
JIByusieHHOE (JIOPEHIIEBO) MPHUOIMKEHHE

16 ¢bynkmu pacnpenenenus. Kunernueckoe ) |
ypaBHeHHUe boibiMaHa asist 3IEKTPOHOB B
IU1a3Me TICHOIIEro paspsija.
Hucnennoe MOJICJINPOBaHUE

|7 |kumHeTHUECKOTO ypaBHEHHs Bonbumana ) 1
U1 GbyHKIMH pacnpenenesus
3JIEKTPOHOB B TJICIOLIEM pa3psae

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. UcToprdeckue acnieKThl co3aanus ypaBHeHus bonblMaHa

Ncropnyeckne acnekTsl CO3JaHUs ypaBHEHHs boiblMaHa W poOJIb 3TOTO ypaBHEHHS B Pa3BUTHU
teopetrueckoi ¢pusukn XX Beka. Kparkuit ucropuaeckuii 0030p.

2. Mukpo- 1 MakpOCKOIIUYECKHE BETUYHMHBI, XapaKTePU3YIOLIUEe OTHOPOAHBINA U HEOAHOPOAHBIH Ta3




Bennuunsl, XapakTepHu3yOIUe OJHOPOAHBIM W HEOTHOPOMHBIM raz. OyHKIUSA paclpenencHus U
CpeAHME 3HaueHusl. BekTopbl IIOTOKOB MaccChl, HMIIYJIbCa, 3HEPIUU A OJHOPOAHOIO U
HEOJHOPOIHOIO Ta3a.

3. Benuuunsl, Xapakrepusylonme razopbie cMecu. JuddepenuunanbHoe cedeHne, cedeHne NoTepu
HUMILYJIbCa

Benuuunsl, xapakTepusyrome ra3oBble cMecu. Yactora cronkHoBeHumil. CpenHas UiMHa
cBoOogHOro mpobera. CedeHus: CTOJIKHOBEHHUS: IOJIHOE ceueHHue, auddepeHuunanbHoe CedeHue,
CeUeHHE  IIOTEpPU MMILyJbca. XapaKTEPUCTHKU BEIMYUH CEUeHUHM CTolkHOBeHUs. CKOpoCTh
mpoecca.

4. Knaccnueckuii BBIBOJ ypaBHeHUs bonbiimana

Knaccuueckuil BeiBon ypaBHeHus: bonbuMana. JlokazaTenbcTBO TeopeMbl JIMYBUIUIS O COXpaHEHUU
¢dazoBoro oobema.

5. BrIBOJI MaKpOCKOIIMYECKUX 3aKOHOB COXPAHEHUS

BrIBOI MakpOCKONIMYECKHX 3aKOHOB COXPAaHEHHs J[UId Ta30BOM CMECH Ha OCHOBE YpaBHEHUS
Bonbiimana. O0GocHoOBaHME MOMEHTHOH Tpolneayphl. BeposTHocTHass TpakToBka. [umoreza o
MOJIEKYJIIPHOM XaocCe.

6. A1IUTUBHBIC UHBAPUAHTHI
BBeznenne aauTHBHBIX HHBApHAHTOB. CBS3b C 3aKOHAMH COXPAHEHHS KJIACCUYECKON MEXaHHKH.
7. O6001ICHHBIH 3aKOH COXpaHEHUsI U1 Ta30BOi cMecH

[lonyyenne 000OLIEHHOTO 3aKOHA COXPAaHEHUs MAJsl Ta30BOW cMecH. lcronmp3oBaHHE TEOpPEMBbI
JInyBusis.

8. BriBoI ypaBHEHUI HEMPEPHIBHOCTH, JIBM)KEHUS B OaslaHca U3 0000IIEHHOTO 3aKOHA

I'pannuHbIe yCIIOBHS B IPOCTPAHCTBE CKOPOCTEN. BBIBOJ ypaBHEHHI HENPEPBIBHOCTH, JABUKEHHUS U
OanaHca SHEprux U3 000OIIEHHOTO 3aKOHA.

9. H-teopema bonbimana

HOKa3aTCJ'H>CTBO H-TeOpeMBI BOJ'IBLIMaHa. CBs13p €O BTOPpbIM  3aKOHOM  TCPMOJAMHAMHUKU.
HeOGpaTI/IMOCTB JAVCCUIIaTUBHBIX IIPOLICCCOB B TCPMOAMHAMHNYCCKUX CUCTEMAX.

10. @ynkuus pacupefeineHuss MOJNEKYJI IO CKOPOCTAM B COCTOSHMM TE€PMOIMHAMHUYECKOIO
paBHOBECHUS

IIpumenenue ypaBHeHus bonplMaHa K aHanu3y TEPMOAVMHAMHMYECKOTO PaBHOBECHsI B Tas3ax.
[Monyuenne MakCBeIIOBCKON (DYHKIIMU pacTpe/ie]ICHHUS.

11. Meron Yenmena-2Hckora
Bgenenue B Teoputo Uenmena-OHckora. Onpenenenyue cBOMCTB MoMMHOMOB COHHMHA.
12. BeruncneHne nepeHoCHBIX CBOWCTB € UCMIOIb30BaHUEM MOJIMHOMOB COHMHA

[TonyueHue pacyeTHBIX COOTHOLIEHUM Il CBOMCTB IIEPEHOCA Ia30B: BSI3KOCTU U TEIUIOIPOBOAHOCTH.
[Nopsnok nmpubnmxenus: reopun YenmeHna-IHCKoTa.



13. OcobeHHOCTH KHHETUIECKON TEOPUHU YaCTHYHO MOHW30BAHHBIX Ta30B U IJIa3Mbl
JlebaeBckuit pagnyc SKpaHUpPOBaHUs. PacyeT ceueHmit B3anMOIEHCTBHS YacTHI] B TIa3Me.
14. CronkunoButenbHbIi uneH okkepa-Ilnanka

[Tonyuenne ypaBHenust @okkepa-Ilnanka. Ero oCHOBHBIE CBOMCTBA.

15. Kunernueckoe ypaBHeHre Brnacosa

OOocHOBaHME KHHETHUYECKOTO ypaBHeHHs BracoBa i 0GeCCTOJIKHOBHTEIBHOM — IUIA3MBI.
beccTonKHOBUTENBHBIE YIapHBIE BOJIHEL.

16. IByunennoe (JI0peHLEBO) npubmmkenne (yHKUMU pacnpeneneHusi. Kunernueckoe ypaBHEHHE
BosbliMaHa [u1s 371EKTPOHOB B IUIa3Me TICHOLIEro paspsija.

Paznoxenne QyHKOUM pacrpeneseHus] Mo OpTOroHalbHBIM mosimHoMaM Jlexxanapa. JlopeHueBo
npubmxenue.  DopMyaMpoBKa  KMHETHYECKOro  ypaBHeHMs  bonbimana is  QyHKIuu
pacnpeneneHus B JIOPEHLEBOM NPUOIMKEHHH.

17. UYucneHHOE MOIEIMPOBAaHME KHUHETHYECKOrO ypaBHeHMs bonbimana Uit QyHKUWH
pacrnpeneneHus 3IeKTPOHOB B TIEIOILEM pa3psiie

Mertonpl 4YMCIEHHOIO pEUIeHUs KUHETHYecKoro ypaBHeHMs bosbliMana. KoHeuHo pa3HOCTHast
annpoOKCUMAIHs yPaBHEHHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. ®epuurep x., Kanep [. Maremaruueckast Teopust poIEeCCOB nepeHoca B razax. -M. Mup, 1976 r.,
554 c.

2. 'mpmensaep JIx., Kepruce Y., bepa P. Monekynsiprast Teopust ra3oB 1 xKuIKocTed. M.
WNHocTpanHas nmuteparypa, 1961 r., 798 c.

3. Mutunep M., Kpyrep 1. Hactuuno nonnsupoBanusie razel. M. Mup, 1976r., 496 c.

4. TpyouuxoB b.A. Teopus mnazmel. M. DHeproaromuzaar, 1996 r., 464 c.

JlononHuTenbHAs TUTEpaTypa
1. CmupaoB b.M. ®uznka ciabonoHnsupoBanHoro raza. M. Hayka, 1972 1, 446 c.

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

http://www.ipmnet.ru.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPEeNyCMOTPEHBI.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3IYIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT AOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA AUCHUILIIIMHBIL,
YMETb NPUMCHATDH IMOJYYCHHBIC 3HAHUSA IJIA PCIICHUA Pa3IMYHbIX 3a/a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSTENILHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa u3nueckor ¥ XUMHUUECKOW MEXaHUKH

Kypc: 1

KBau(pukanus: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH
PazpaGoTunkm:

C.T. CypxukoB, A-p ¢u3s.-mar. HayK, mpodeccop
J.A. Ctopoxes, KaH[l. pH3.-MaT. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEI « MOJIEKYISIPHO-KUHETHIECKAs TEOPHs» 00yJarONUiACs JOIDKEH:

3HAThb:

(byHAaMeHTaNbHbIEC TOHATHUS, 3aKOHBI, TEOPUH KIACCUYECKON U COBPEMEHHOM (DH3UKH;
HOPSIIKY YUCIICHHBIX BEJIMYMH, XapaKTEePHbIE AJIs Pa3JINUHBIX Pa3aesoB (PU3UKY;
COBpEMEHHBbIE TPOOTIeMbl (PU3UKU, XUMHUH, MAaTEMaTUKH;
METO/Ibl MEXaHUKH CIUIOLIHBIX cpel, pa3paboTaHHbIe Ha 0a3e MOJIEKYIIPHO-KHHETHYECKOH TeOpHH.
yMeThb:
abcTparupoBarhCst OT HECYIIECTBEHHOT'O MIPU MOJICIIMPOBAHUY PEATbHBIX (PU3MUECKUX CUTyalni;
MOJIb30BAThCSl CBOMMH 3HAaHUSMH JJIsl pelieHus (yHAaMEHTAJIbHBIX W MPUKIAAHBIX 3a1ad u
TEXHOJIOTUYECKUX 3a/1a4;
JIeJ1aTh MIPaBHJIbHBIC BBIBOJIBI U3 COTIOCTABIICHUS PE3YJIBTATOB TEOPUH U SKCIIEPUMEHTA;
HPOU3BOIUTH YHCIICHHBIE OLIEHKH I10 MOPSIIKY BEITUIHHBL;
JieJ1aTh Ka4eCTBEHHBIE BBIBOJIBI IIPH MEPEXO/E K MPEIEIbHBIM YCIOBHIM B U3y4aeMbIX MIpodIeMax;
OCBaMBaTh HOBBIC IPEAMETHbIE OOJACTH, TEOPETHYECKHE IOAXOAbl M METOAbl KOMIIBIOTEPHOU
¢buzuky;
HOJTydYaTh HAWIy4IlMe 3HAYCHUS H3MEpSeMbIX BEIMYMH W IPABWIBHO OLECHUTh CTENEHb HX
JOCTOBEPHOCTH;
paboTaTh Ha COBPEMEHHBIX KOMIIBIOTEPAX U CYNEPKOMIIBIOTEPAX;
3¢ PEKTUBHO HCIOIB30BaTh HWH(GOPMALMOHHBIE TEXHOJOTUM M KOMIBIOTEPHYIO TEXHHUKY IS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.
BJIA/1eTh:
HaBBIKAMU OCBOEHHSI 00JIbIIOro 00beMa HHPOpMALIH;
HaBBIKAMH CaMOCTOSATENIHON paboThl B 1aboparopun u MHTEpHETE;
KyJBTYpOU IOCTaHOBKH M MOJEIIMPOBaHUS (DU3MUECKUX 3a]a4;
HaBBIKAMM T'PAaMOTHOW 0OpabOTKH Pe3yJabTaToOB YHCICHHOTO MOJECIMPOBAHUS M COIOCTABICHUS C
TEOPETHYECKUMH 1TaHHBIMU;
NPAKTHKON MCCIIEI0BAaHUS U PELICHUS TEOPETUUECKUX U MTPUKIIAIHBIX 33/1a4.

3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bomnpocs! k 3k3aMeHy:
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IIJI?I YCTro Hy’>KHa KHHETUYCCKasA TCOPU B MECXaHUKE CILIOIIHBIX CPEI.

. Uctopus nonyuenust ypasHenus bonprmana

. @yHKLUSA paclpeaeeHUs U CpeIHUE 3HAUCHHUS.

. Bextop nmoroka macchl.

. Bexropsl IOTOKAa UMITYyJIbCA.

. Bexrop noroka sHepruu.

. Bexrop notoka maccel. Benuunnsl, XapakTepu3yolue ra3oBble CMECH.

. Bekropsl noroka ummynbsca. BenuunHel, XapakTepu3yIoOLIe ra30Bble CMECH.
. Bexrop notoka 3nepruu. BenuuuHel, XapakTepu3yIoLIue ra30Bble CMECH.

. IloTennmanel B3aMMOAEHCTBUSA YaCTHULL.

. OnpeneneHye MOHATUS YaCTOThI CTOJIKHOBEHHUH.

. Cpennsist nmHa cBOOOHOTO Mpodera.

. CeueHHs CTOJIKHOBEHHS: TIOJIHOE CEUCHHUE.

. CedyeHust CTONKHOBEHMSI: U PepeHINATLHOE CEUCHUE.

. CeueHHs CTOJIKHOBEHHS: CEUCHHE ITOTEPU UMITYIIbCA.

. XapaKkTepUCTHKH BEJINYNH CEYEHHH CTOIKHOBEHH. CKOpOCTh Mpolecca.
AJITOpUTM KJIaCCHYECKOTO BBIBOJA ypaBHeHUs bonbiimaHa.

. AJIFOpI/ITM BbIBOJ] MAaKpPOCKOIMMYECKHUX 3aKOHOB COXpaHCHUA UIA ra3oBOM CMECH Ha OCHOBE
ABHCHMUA BOJ'IBL[MaHa. ypaBHeHI/IC 3aKOHAa COXPAaHCHUSA SHCPIrUU.

. ANTOpUTM BBIBOI MAaKPOCKOIIMYECKMX 3aKOHOB COXPAaHEHHUsS [UIsl ra30BOM CMECH Ha OCHOBE
aBHeHMs1 bosbliMaHa. YpaBHEHUE 3aKOHA COXPAaHEHMsI HUMITYJIbCA.

. AHFOpI/ITM BbIBOJ] MAaKpOCKOIMMYECKHUX 3aKOHOB COXpaHCHUA JIA ra3oBOM CMECH Ha OCHOBE
ABHCHMUA BOJ'IBL[MaHa. YpaBHeHHe HCPA3pPbIBHOCTH.

. AITMTUBHBIC HHBAPHAHTHI.

Anroputm BbIBoAa 0000IIEHHOTO 3aKOHA COXPAHEHUS AJISl TA30BOW CMECH.

AJNTopuTM BBIBOAA yPAaBHEHHSI HEPEPBHIBHOCTH U3 000OIIEHHOTO 3aKOHA.

AJNTOpUTM BBIBOAA YPAaBHEHUS JBUKECHUSI.

ANropuT™M BBIBOAA ypaBHEHHs OajlaHCca SHEPTHH U3 000OIIEHHOTO 3aKOHA.

H-teopema bonprmMana.

OyHKUUS pacnpeaesneHsl MOJIEKYI [0 CKOPOCTSM B COCTOSIHUM TEPMOJUHAMUYECKOTO PaBHOBECHSI.
Meron YenmeHa-DHCKOTa B HHTEPIPETALN DHCKOTA.

[TpubnuxeHne HyaEBOrO U MEPBOTO MOPsAIKA s PyHKIHH pacipeaesieHusl.
Brrunciienne nepeHoCHBIX CBOMCTB € UCTIOJIb30BaHUEM MOJMHOMOB COHMHA.
Bapuaunonsslii npuHIMO B Teopun YenMeHa-DHCKora.

OC00eHHOCTH KHHETHYECKOH TEOPUH YACTUYHO MOHM30BAaHHBIX TA30B U IUIa3MBI.
CronkHoButenbHbIN wieH okkepa-Ilianka.

Kunernueckoe ypaBHenue Bnacosa.

IlepenocHble CBOMCTBAa YACTUYHO W CHIILHO MOHW30BAHHOM IJIa3MBbl.
JByunennoe(JlopeHueBo) nmpubnmxenne GyHKIUN paclpereeHus

YucieHHas MOAETb PEIICHUS] KHHETUIECKOTO YPaBHEHUS! B JIOPEHLIEBOM MTPUOIMKEHUT

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1.

1. BeKTOp IIOTOKa MAacCCHI. BCHI/I‘II/IHBI, XaPaKTCPUIYIOIIUC I'a30BbIC CMCCHU.

2. Merton YenmeHa-DHCKOTa B MHTEPIPETAIMHA JHCKOTa.

[Ipumep 2.

1.
2.

XapaKTepI/ICTI/IKI/I BCJIMYMH CEUCHUM CTOJIKHOBCHUS. CKOpOCTB mponecca.
Oco0eHHOCTH KUHETUYECKOM TCOPHUU YaCTUIHO MOHNU30BAHHBIX I'a30B U IJIA3MBbI.

Kputepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oaia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHUH YCTHOro 3K3aMeHa oOydamomiemycs npeaoctasisiercss 30 MUHYT Ha IOATOTOBKY.
Ompoc ofyuaromerocs 1o OwileTy Ha YCTHOM OJK3aMEHE HE JO/DKEH IPEBbIIIAaTh OIHOTIO
aCTPOHOMMYECKOTO yaca



