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1. llean ocBOEeHMSI AMCIUTIIIMHBI

— ®opMHpOBaHHUE y CTYAECHTOB IIEIOCTHOIO PEACTABIECHUSA O (PU3NUECKUX SIBICHUIX U 3aKOHAX
B MOJIEKYJISIPHBIX CHCTEMaX, CoJleprKallluX O0IbII0Oe KOTUYECTBO YACTHII.

— O3HaKOMJIEHHE C TEOPETUUECKUMHU U IKCIIEPUMEHTAIbHBIMU METO/IaMU M3yUYEHUSI paBHOBEC-
HBIX M OJIM3KUX K PAaBHOBECHIO MOJIEKYJISIPHBIX CUCTEM U MPOUCXOISAIINX B HUX MPOLIECCOB.
@dopMupOoBaHUE HABBIKOB PELICHUS 3a/1au 10 MOJIEKYJISPHON (PU3MKE U TEPMOANHAMUKE.

— PaccmoTpeHne mpakTHUECKUX pealu3aluil 3aKOHOB MOJICKYJISIPHON (DM3MKH M TE€pMOJWHA-
MUKH B TEXHHKE.

2. MecTo AUCHMILINHBI B CTPYKTYype 00pa3oBaTe/ibHOM NPOrpaMMblI

JlvcuuiuinHa BXOAUT B MoAynb «O0mas gusnka» obsa3arenbHoi yactu bioka 1. M3yya-
€Tcs BO BTOPOM CEMECTpe MapaieIbHO ¢ Ja00paTOpHBIM (pU3NIECKUM NIPAKTUKYMOM IO MOJICKY-
JSIpHOM (U3HKe.

[Ipu m3ydeHNH MUCHMIUIMHBI AaKTHBHO HCIIONB3YETCS MaTeMaTH4YeCKHid ammapar, u3yJae-
MBIH cTyeHTamMu B 1 U 2 cemecTpax. B cBoo ouepenp 0OCBOCHHE TEOPETHUECKOTO MaTepHaja U
pelIeHue 3a/1a4 Ta0T JOTIOTHUTENEHYI0 BO3MOKHOCTD aKTyaTH3UpOBATh MAaTEMaTHYECKUE 3HAHHS
Y HaBBIKM B MIPUMEHEHUHU K KOJIMYECTBEHHOMY ONHMCAHHIO (PU3MUCCKUX SBICHUI U MPOLIECCOB B
00JIaCTH MOJICKYJIIPHON (PH3UKU U TEPMOAMHAMHUKH.

OcBoeHue AMCLUUIUIMHBI cO3AaeT 0a3y Ul JAajJbHEHUIIEro U3y4eHus JUCLUIUINH TeOpeTHU-
YeCKo (DM3MKH, a TaKKe JPYTuX AUCHUILTIH, (OPMUPYIOMIHX 00menpodeccuoHaIbHbIE U TPO-
(eccnoHanbHbIC KOMIIETEHIIHH.

3. [Inanupyemble pe3yJbTaThl 00yUeHHs 10 TUCHMILIHHE, COOTHECEHHbIE C IVIAHUPYEMbIMH
pe3yJIbTaTaMHU OCBOEHHSI 00pa30BaTeIbHOI MPOrpaMMbl

[Ipouecc n3ydyeHust AUCUUILIMHBI HAIIPABJIEH HAa (POPMHUPOBAHHUE CIEAYIOIINUX 3JIEMEHTOB KOMIIe-
teHuMi B cootBeTcTBUU ¢ PI'OC BO, OOII BO u npuoGpereHus cieayomux 3HaHui, yMEHUi,
HaBBIKOB U (MJIM) OTbITA JIEATEIbHOCTH:

®opmupyemass | MHaukaTop gocTHxKe- Ilepeyenn
KOMIIEeTCHI U HHS KOMIIETCHIIUH IVIAHNPYEMBbIX Pe3yJIbTATOB 00y4YeHH s
(xox u popmy- (xox 1 popmy.in-
JIMPOBKA) pOBKa)
Oo6menpodeccnoHalbHbIe KOMIIETEHIIUN
OIIK-1 Na-0OIIK-1.1 3HaTh:
Coocoben npu- OCYH.[CCTBHSICT ocCTa- — OCHOBHBIC MOJIOXKECHUSI MOJICKYJISIPHO-KUHETHYC-
MCHSTH 6330]3516 HOBKY 3aJ1a4H, BI)I6I/I- CKOHM TCOPUH, CTATUCTUUCCKUEC METOAbI MOJICKYJIAP-

HOW (hH3HKW;

— ITOCTYJIaThl ¥ IPUHIUITEI TEPMOIMHAMHKH, Hadasa
TEPMOTTHAMUKHY;

— 3aKOHOMEPHOCTH TOBEACHHSI F'a30B C MEXMOJICKY-
JSIPHBIM B3aHMOJICHCTBUEM U IBYX(Da3HBIX CUCTEM;

3HaHUs B 00J1aCTH | paeT crocod ee perie-
(bU3UKY U pario- | HUA.

¢buzuku u
UCTIONIB30BATh MX

B Hpo‘biccplo' — BUJIBI IPOIIECCOB TIEPEHOCA B ra3ax, obliee ypaBHe-
HaJIbHOU NCATEIIb- HHUE SBJICHUI IEPEHOCa, CBSI3b MEXIY K03 urm-
HOCTH, B TOM C€HTaMH, XapaKTEPU3YIOLIUMHU SIBIICHUSA IEPEHOCA;
YycIe NeJaroru- — CHCTEMBI €IMHUI H3MEPEHHsT (PU3MIECKNX BEJIMYHH,
YECKOM JesiTeNb- (u3HYecKre KOHCTAaHTBI U HX Pa3MEPHOCTb.

HOCTH. VYMmersb:

— OCYIIECTBIISITh KAUECTBEHHBIN aHAIN3 IIPOLIECCOB U
SIBJICHUM B YCJIOBUSIX 3aJauy;

- (hopMyJIUPOBATh OXKUIAEMBIN PE3YNBTAT PEIICHUS U
OMpPEAEATh ONTUMAIIBHBINA aITOPUTM €T0 MOoJTyye-
HUSL

BaageTr HaBBLIKAMM:




®opmupyemas | MHaukaTop gocTHxe- Ilepeyenn

KOMIIEeTCHI U HHS KOMIIETCHIIUH IVIAHNPYEMBbIX Pe3yJIbTATOB 00y4YeHH S

(xox u popmy- (xox 1 popmy.in-

JIMPOBKA) pOBKa)
— UCIIOJIB30BaHMS ITOHATHITHOTO armapara 1 TCpMHUHO-
JIOTUHU B 00JIACTH MOJIEKYJISIPHON (QU3UKH U TEPMO-
JUHaMHKH.
NJI-OIIK-1.2 3HaTh:

[Ipumensier maTemaTu-
YyeckHii anmnapar, pusu-
YeCKue 3aKOHBI U T€O-
pHUU ISl peleHus npu-
KJIQJHBIX U TEOpeTHYe-
CKHX 3aJ1a4, B TOM
qyCcJIe IIeIarornueckoun
JeSATEIbHOCTH.

— OCHOBHBIE 3aKOHBI MOJIEKYJISIDHOH (PU3HUKH U Tep-
MOJMHAMHKH, UX 3KCIIEPUMEHTAIBHOE OATBEP-
XKJIEHUE U TPAHULIbI IPUMEHUMOCTH;

YMmeTh:

— IPUMEHSTH 3aKOHBI MOJICKYJISIPHON (PU3UKHU U TEp-
MOJIMHAMUKHY JIJISl pEIICHUs 3a]1a4;

— IIPUMEHSATH METOJIBI MATEMAaTHICCKOTO aHAITN3a JITIS
PpelIeHHs 33129 MOJICKYJIIPHON (PM3UKH U TEPMOJIH-
HaMHMKH.

BaaneTh HaBbIKAMM:

- HpaKTI/IT-ICCKOFO HpI/IMeHeHI/ISI MaTEMATUKU HpI/I pe-
HIeHUH (PU3NYCSCKUX 33]1ay;

— HUCMOJIb30BAHUS METOJIOB CTATUCTUYECKOTO U TEPMO-
JUHAMHAYECKOTO OIIMCAHMS CHCTEM MHOTHX YaCTHII;

— UCIIOJIL30BAHUSI METOJIOB MaTeMaTH4IecKon popma-
JIM3alUH 3aKOHOB MOJICKYJISIPHOM (DU3HUKH U TEPMO-
JTUHAMHUKH.

4. O0beM, CTPYKTYpA U co/iepKaHue TUCHUTITHHbI

OO0mmas TpyI0eMKOCTh AUCITUIUTHHBI COCTABJISET S 3a4eTHRIX enunuil, 180 akaa. 4acos.

Buabl yueOHbIX 3aHATHIA,
BKJIIOYasl CAMOCTOSITEIbHYIO pa-
00Ty CTY1€HTOB,
U UX TPYA0EMKOCTh
(B aKaJleMHYeCKHX 4acax) POpMbI TeKYIEro KOH-
Tembl (pa3aesr) e TpOJIsl ycIeBaeMoCTH
Ne JMCHUIUIHHD, S KonTakTHasi padora -
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1 OcuoBsl MKT. Cratucru- > 116 | 20 5 10 YeTHBII onpoc.
YECKUE PACIPEIEIICHUS Kontponbhas padora Ne 1
2 | PeanbHeble ra3sl 2 2 1 2 |YcrHBIi ompoc.
[IepBoe Hauano TepMoau- YcTHBIM onpoc.
3 2 8 8 2 4
HaMHKH Kontponbshas padora Ne 2
Bropoe Hadano TepmoauHa- YeTHBI onpoc.
4 2 | 10 | 15 2 6
MUKHU KonTponbsnas padora Ne 2
5 ®da3oBbIc paBHOBeCHS 1 (ha- 5 4 5 1 3 YcTHBIN onpoc.
30BbIE IIEPEXO/IBI. Kontponphas pabora Ne 2
YcTHBIN onpoc.
6 | IloBepxHOCTHOE HaTsKEHHUE | 2 3 2 1 3 P
KonTtponbsnas padora Ne 2




YcTHBIN onpoc.

7 | Ilpoueccel nepeHoca B razax| 2 4 2 1 3 Komrpomshas paGora Ne 2

TepMO,I[I/IHaMI/IKa PaBHOBEC-

8 2 4 2 1
HOT'O U3JTyUYCHHUS
Artrecrarnus 2 2 10,5 33,5 |9x3ameH
Bcero 51 | 51 12 | 0,5 | 65,5

Conep:xaHue pa3aei0B TUCHUATLTHHBI

1. Ocnoevt MKT. Cmamucmuueckue pacnpeoeyieHus.

[IpenMer MoJIeKyISApHON (GU3HKH M TEPMOTUHAMUKHI. JIMHHAMUYECKUH, CTATUCTUICCKUH H
TEPMOJAMHAMUYECKUN METOAbl OTUCAHUS COCTOSIHUM cucTeMbl. [IoHATHE MUKPO- 1 MaKpOCOCTOSI-
Hus. Maccel aToMOB ¥ MoJieKyJ1. ['unore3a u nocrosinHas Aporaapo. Konnuectso BeniectBa. Mo-
Jieb uaeanbHoro ra3za. OnbITHBIE 3aKOHBI UICATIBHBIX Ta30B. eanbHO-ra3oBas TeMiepaTypHas
miKana. AJJIMTUBHbBIE U HHTEHCUBHBIE TApaMETPbl MAaKPOCOCTOSHUS.

Crnyuaiinele BenuuuHbl. BepostHOCTh. HacTOTHOE onpenienenne BepoaTHOCTH. ClloskeHne
BEPOATHOCTEN B3aMMOUCKIIIOYAIOIIUX COOBITUI. YMHOKEHUE BEPOSITHOCTEH Ul HE3aBUCHUMBIX
coObiTuii. HopMupoBka BepositHocTu. CpenHee 3HAYeHHE TUCKPETHOM CIIy4aiiHON BEIUYUHBI.
[InotHOCTH BeposTHOCTH. CpeliHee 3HaU€HUE HENPEPhIBHO U3MEHSIOLIEICS BeTuunHbl. Jucnep-
cus. @ynkuusa pacnpeaenenus. Pacnpenenenue ['aycca u ycnoBus €ero NnpuMEeHUMOCTH.

PaBHOBecHOE MakpococTossHME cUCTeMbl. CpefHsisi KMHETHYecKas SHEpPIrus MOJIEKYI.
Onpenenenne tremneparypsl. Pactipeaenenne MakcBesuia o npoekiusMm ckopoctu. Pacnipenene-
HHUe MakcBeia no MOAYJIIO CKOPOCTH. XapaKTEpHbIE CKOPOCTH pacmpenesieHuss Makcsesuia.
Yuciio MOJeKy B pa3uvHbIX yyacTKax pacrpezaesneHus MakcBemia. DKCepuMeHTalIbHAs MPO-
BepKa pacrpeneneHus Makcsesa. Yactora yJ1apoB MOJIEKYJI O CTEHKY. BBIBOJT OCHOBHOT'O ypaB-
HEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpHUH ra3oB. Y paBHeHHEe MenneneeBa-Knanelipona. 3akoH
JlanbToHa.

Temneparypa. Crioco0 u3MepeHus Temreparypbl. OMIUpHUYecKas IIKajia TeMneparyp. Ao-
COJIIFOTHAsl TEpPMOIMHAMUYECKas 1IKajia TeMieparyp. TepmomeTpbl. AGCOMIOTHBIN HyJIb. Teopema
0 paBHOpACHPEICTICHUN YHEPTHH 110 CTETIEHSIM CBOOO/IBI.

bapomerpuueckas popmyna. Pacnpenenenue bonbivmana. ['panuiibl MpUMEHUMOCTD pac-
npenenennii Makcsenna u boneiiMana. ATmMocdepa miuaHeTsl. DKCIEPUMEHTATbHOE ONpeIeIeHIe
yuciaa ABorajpo.

[IpuHuun neTanbHOrO paBHOBECHS MPU CTOJIKHOBEHHUAX MOJIEKYJ. BbIBOJ pacnipenenenus
MakcBesuta U3 puHIHKIA AeTanbHOTo paBHOBecHs. [lousatue o npeide monexyin. Pactipenenenue
Bonpiimana kak paBHOBECHOE pacipelielieHne ¢ y4eToM apeiidpa B KOOpAMHATHOM MPOCTPAHCTBE
Y IIPOCTPAHCTBE CKOPOCTEM.

[Tonsatue o ¢ayxryanusx. bpoyHoBckoe nBmxenue. @opmyna DiHIITEHA-CMOITYyXOB-
CKOTO.

2. PeanvHnuie ca3ot

B3anmMoneiicTBre MOJIEKyJl Ha MajbIX W OOJNBIINX PACCTOSHUSAX. BBeneHHe mompaBoK B
YpaBHEHHUE COCTOSIHUE UCAIBHOTO ra3a, NO3BOJISIOIIUX YUECTh MEXMOJEKYIIPHOE B3aUMOIEH-
CTBHE. YpaBHEHHE cocTosiHus Ban-nep-Baanbca. M3orepmbl Ban-nep-Baansca. Kputnueckas
TOYKA. 3aKOH COOTBETCTBEHHBIX COCTOSTHUI.

3. Ilepsoe nauano mepmoounamuxu

[Ipenmer TepmonnHaMuku. PaBHOBECHBIE U HEpaBHOBECHBIE Tporiecchl. OOpaTuMbIe U He-
obpatumeblie miporiecchl. BHyTpennss sHeprusi. Paborta. Terora. [lepBoe Hawano tepmoaunHa-
MUKHA. MexaHnueckuil 3KkBUBaieHT Termia (onbIT JKoyms). MonekynspHO-KMHETHYeCKash HHTEP-
IpeTanus NepBoro Hayajia TEPMOJAMHAMUKH.

OYHKIUKM COCTOSIHUS U ToJHbIe Auddepennnansl. [I[puHIMNT HEBO3MOXHOCTH BEYHOTO
nsuratens 1 poxa. Paznuunpie popMyIHpOBKH NMEPBOTO HaYajla TEPMOAHMHAMHUKH.



TennoemkocTh. TemI0eMKOCTh IPU MOCTOSHHOM 00BbeMe. TernaoeMKOCTh MPH MOCTOSH-
HOM JaBiieHUU. YpaBHeHHe Mailepa. PacxoxaeHre Teopuu TEIUNIOEMKOCTH HAEaIbHOTO Tas3a ¢
skcriepuMeHToM. KauecTBeHHOE 00BsICHEHUE 3aBUCIMOCTH TEIJIOEMKOCTH MOJIEKYIISIPHOTO BOJIO-
pozia OT TeMIepaTyphl.

[Ipoueccel B uaeansHbIx razax. M3obapuueckuit mpouecc. M3oxopuueckuit mpouecc. 13o-
TEpMHUECKUN Ipouecc. Anuadaruueckuil mpouecc. YpaBHeHue aguadarsl. [lonurponHslil npo-
necc. YpaBHEHUE NOJUTPOIbl. OTpULaTENIbHBIE TEMIIOEMKOCTH.

4. Bmopoe nauano mepmoounamuxu

Huknuyeckue mporeccel. TenaoBble U XONOAUIbHBIE MamuHbl. PaboTta B mukme. Lk
Kapno. Ilocrynar Kmaysuyca. Teopemsr Kapro. KoadduimeHT mone3Horo ISHCTBUS IHMKIIA
Kapuno. Tepmoaunamuueckoe onpeneneHue sHTponuu. Bropoe Hauano repmoanHamMuku. Tepmo-
JMHaAMHU4YecKasl IiKaia teMiepatyp. [Ipobiemsl onpeneneHus: TeMnepaTypbl B TEPMOJUHAMUKE
(HyJeBoe HA4amo).

[Mpuamun Tomcona. HeBo3MOKHOCTE BeduHOTO nBHTaTelns 2 poaa. KoaddunueHT moes-
HOTO AecTBU NuKIa. PaznuyHbie opMyTupOBKH BTOPOTrO Havaia TepMOAMHAMUKH. X skBHBa-
neHTHOCTh. [ukier OtTo U Juzens.

Bropoe Hauano TepMoAMHAMUKH U1 HEOOPATUMBIX MPOIECCOB. 3aKOH BO3pAcTaHUS JH-
Tponuu. HepaBenctBo Knaysuyca. OHTponus naeanbHoro rasza. Pacuer n3MeHeHus 3HTPONUHU B
00paTUMBIX 1 HeOOpaTUMBIX Tporieccax. [lapamoke ['u66ca.

OcCHOBHOE TEPMOAMHAMMUYECKOE TOXAECTBO. [IoHATHE O TEPMOIMHAMUYECKUX CTEIEHSIX
cBoOo1b1. Kanmopudeckoe ypaBHeHrne. BHyTpeHHsIs SHEpTHsl H1eadbHOTO Ta3a U raza Ban-nep-Ba-
anbca. He3aBUCHUMOCTh TEPMUYECKOTO U KaJJOPUUECKOIO YPaBHEHUH COCTOSTHUS.

[ToHsiTHE O BEpPOATHOCTH MAaKpOCOCTOSHUSA. CBSI3b SHTPOIHH C BEPOATHOCTHIO. CTaTUCTH-
YECKMU CMBICII BTOPOTO Hayajia TepMoAuHaMuKy. Jlemon Makcseina.

Xapaktepuctuueckue QyHKIUHA. TepMOAMHAMUYECKHE TMOTeHIManbl. COOTHOIICHHS
MakcBena. DKCTpeMyMbl XapaKTepUCTUUECKUX (PYHKLIUHN U yCIIOBUS PABHOBECHS.

Dddext xoynsa-TomcoHna u ero oObsicHeHne B Mojienu ra3a Ban-nep-Baanbca. Temme-
patypa uHBepcuu. [ pagynpoBka TepMoMeTpa B aOCOIIOTHON TEPMOIMHAMHYECKOMN IIIKAJIE.

Tennosast Teopema HepHcra. TpeTbe Hauano tepmoguHaMuku. TemmnepaTypHasi 3aBUCH-
MOCTh TETJIOEMKOCTH BOJIHM3H a0COIIOTHOTO HyJs. HenmocTHXuMocTh aOCONMIOTHOTO HYJIS TeMIIe-
patypsl. [Tonsitue 06 oTpunaTeIbHBIX a0COTIOTHBIX TEMIIEpaTypax.

5. @azoevie pasnosecus u ghazosvie nepexoowl.

VYcnoBus paBHoBecus (a3 u GpazoBblie epexoibl. BeipoxkaeHne TepMoInHaMUYECKUX CTe-
neHer cBoOop! npH (hazoBbIx nepexonax. Kpussie u obmactu (azoBoro paBHoBecus. dazoBbie
nepexonsl 1 u 2 pona.

Tpoiinas Touka. [IpaBuio ¢a3 'u6oca.

O6mme cBoricTBa (ha3oBeix mepexonoB 1 poma. CkpeiTas Teriora nepexoma. Popmyna
Krnaneiipona-Knaysuyca. /laBieHue HachIILIEHHOTO Mapa.

Kputnueckas Touka. CBOMCTBA BEIIECTBA B KPUTUUECKOM COCTOSTHUH.

Ilepexoxa u3 ra3000pa3HOro COCTOAHUS B kKuaKoe. M3orepmbl Ban-nep-Baanbca u peansb-
HBIE TIPOIIECCHI UcnapeHuss-koHaeHcanuu. O6macTh AByX(a3HbIX cocTossHUNA. HachImeHHbIi map.
[IpaBuno Maxkcsemnna. MeractabuibHble coctostHus. [IpaBuio peryara. HenpepsIBHOCTB ra3000-
Pa3HOTO M )KUJIKOIO COCTOSIHUM BELIECTBA.

[Momumopdu3M KpUCTAIUIOB U TPOitHBIE TOUKU. Posb 3aposimieii ¢as.

CxmKeHne ra3oB U MOJIy4eHUe HU3KUX Temmneparyp. [ertanaepslt.

6. Ilogepxnocmnoe namsasicenue.

CaolicTBa )KUIKOTO cOCTOsIHUA. CTpoeHUe KUIKOCTH. TepMOoauHAMHUKA TOBEPXHOCTHOIO
HaTsDKeHUs. JlaBiaeHue o1 UCKPUBIICHHOU ITOBepXHOCTHI0. Dopmyita Jlaruiaca.

Kpaessie yribl. CMaunBaHue U KaWUIIPHBIE SIBJICHUS.

7. IlIpoueccwt nepenoca ¢ 2azax.

SBnenue nmepeHoca B ra3ax. TemionpoBOAHOCTh, U] dy3us, BI3KOE TPEHUE. DMITUPHYIC-
CKHE€ YPaBHEHUS U KaUECTBEHHBII aHAINU3.



D¢ dexTuBHOE ceuenue paccesHus. CpeaHee BpeMs U CpeiHss JIMHA CBOOOJHOTrO IMpo-
Ocra. 3aBHCHMOCTh CpeJHEH MJIMHBI CBOOOIHOTO TMpobera ot temmepatypsl (hopmyma Cézep-
JICH[1A).

TenonpoBoIHOCTH B razax. DjJeMEeHTapHasi MOJIEKYJISIPHO-KHHETHYECKAasi TEOpUs TEIJIO0-
npoBogHocTH. KoadpuumeHT TennonpoBoaHOCTH.

Huddysus B razax. DneMeHTapHasi MOJCKYISIpHO-KUHETHYeCKas Teopus nuddys3un. Ko-
¢ unuent nuddysum.

Bs3zkoe TpeHue B razax. DjeMeHTapHas MOJIEKYJISIPHO-KUHETHUECKAsl TEOPHS BA3KOCTH.
Koadduruent Bsazkoctu.

CBs13b MeX Ty KO UIIMEHTAMH, XapaKTePU3YIOIUMH MPOLIECCH TIEPEHOCA.

8. Tepmoounamuka pagnogecrnoz2o uziyuenus.

TemnnoBoe uznydenue. PaBHOBecHE U3IIydeHUS C MAKPOCKOITUUECKUMU TenaMu. OO0beMHast
IUIOTHOCTh 3HEpruM M3nydeHus. CrHeKkTpalibHas IUIOTHOCTb SHEPIMM U SHTPONMU H3ITYUYCHHUS.
CrniekTpanbHas SHepreTuiueckasi CBETUMOCTb.

OtpaxeHue, NpoINyCKaHUe U MOTJIOLIEHUE 3JIEeKTPOMAarHUTHOTO U3Ty4eHHs TeaMu. AGco-
JIIOTHO 4YepHoe Te0. CBs3b CIEKTPAIBHBIX MJIOTHOCTEN SHEPreTHUECKON CBETUMOCTH a0COIIOTHO
YEepHOI'0 TeJla U y/IebHOM SHEpruy PaBHOBECHOTO U3ITyUYCHHUS.

JlaBneHue paBHOBECHOTO U3ITy4YCHMUS.

3akon Kupxroda.

3akons! Credana-bonbimana u Buna.

VYpaBHEHUS COCTOSIHUSL U TEPMOJMHAMUYECKHE QYHKIIMN PAaBHOBECHOT'O U3ITyUYEHHUS.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH, B TOM YK CJI€ TEXHOJOTHH JJIEKTPOHHOT0 00y4YeHHs U -
CTAHLIMOHHBIE 00pa3oBaTe/IbHbIe TEXHOJIOTMHU, HCIOJIb3yeMble MPHU 0CYIIeCTBIEeHNH 00pa30-
BaTeJIbHOI0 Mpolecca no JUCIUIIUHE

B nporiecce 00y4eHust UCTIONB3YIOTCS CenyroIue 00pa3oBaTeIbHbIe TEXHOJIOTUH:

BBoaHasi Jekus — JaeT MEPBOE 1IEIOCTHOE MPEACTABIECHUE O JUCIUIUIUHE U OPHEH-
TUPYET CTYyJIEHTa B CHCTEME M3YUYCHUs JAaHHOU MUCIHUILTUHBL. CTYJIECHTHI 3HAKOMSITCS C Ha3HAYe-
HHUEM U 3aJladaMH Kypca, €ro pojiblo U MECTOM B CUCTEME YUEOHBIX JUCLUILIMH U B CUCTEME IOJI-
TOTOBKH B 1enoM. JlaeTcs kpatkuii 0630p Kypca, UCTOPHUS PAa3BUTHUS HAYKH W MPAKTUKH, JOCTH-
JKEHUS B 9TOU cpepe, MMEeHa U3BECTHBIX YUEHBIX, U3JIaraloTcs MepcreKTUBHbIE HAPaBICHUS HC-
cienoBaHuil. Ha Toii JIeKIMH BEICKA3BIBAIOTCS METOUYECKIE U OpPraHU3allMOHHBIE 0COOEHHOCTH
paboThl B paMKax JaHHOM JUCHMILIMHBI, a TAK)KE aeTCs aHAIN3 PEKOMEHIyeMOol y4eOHO-MeTo-
JAYECKOMN JTUTEPATYPBI.

AxkageMuveckasi JeKIus (WIH JICKIUs 00IIeTro Kypca) — MOCIeI0BaTeIbHOE U3JI0XKe-
HHUE MaTepuaia, OCyIIeCTBIsIEeMOe MPEUMYIIIECTBEHHO B BUJIe MOHOJIOTa Tpenoasareis. Tpebo-
BaHUs K aKaJeMHUECKOH JIEKLIUN: COBPEMEHHBIH HAyYHBI YPOBEHb U HACHIIIICHHAsI UH(OPMAaTUB-
HOCTb, YOCIUTENIbHAS apTyMEHTAIHs, JOCTYITHAS U IMOHSATHAS Peub, YeTKas CTPYKTypa U JIOTUKA,
HaJIMYUE SIPKUX IPUMEPOB, HAYUHBIX JOKA3aTeIbCTB, 000CHOBAHUMN, (PaKTOB.

IIpakTHyeckoe 3aHATHE — 3aHITHE, MIOCBAICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U
HABBIKOB U 3aKPEIICHUIO MOJyUYEHHBIX Ha JIEKIIMU 3HaHUU. [IpakTuueckue 3aHATHS IO MEXaHUKE
MPOXOAT B JOopMe pelIeHUs 3a/1a4 C IPEIBAPUTEIHHBIM aHATH30M UX YCIOBUH H MOCIEAYOIIUM
aQHAJIN30M PE3YJIbTaTOB.

DJIeKTPOHHBIN Y4eOHbIH Kypc «MoJiekyasipaas pusuxka» B LMS Moodle

Kypc npeanasnaueH /uis opraHu3aldyd U METOJUYECKOTO COMPOBOXKIEHUS 00pa3oBa-
TEJILHOTO TIPOLIEcca B peXUMeE on-line, yIsi opraHu3anuy U HHPOPMALMOHHOTO 00eCTIeYeHus ca-
MOCTOSITEIbHON pabO0Thl 00YYarOIIUXCSl B OYHOM PEKUME, a TAaKXKe JIJIs1 YaCTUYHOT0 00ecreueHus
TEKYIIETO U UTOTOBOTO KOHTPOJISI PE3yJIbTaTOB OCBOSHUS TUCIUTUTHHEI.

Ha crpanune kypca https://moodle.uniyar.ac.ru/course/view.php?id=17839 npencras-
JICHBIL:
—  TEKCTHI JICKIINH;



— 3a/a4u ISl MPAKTHYECKUX 3aHATUH C TOAPOOHBIM PEIICHUEM;
— KOHTPOJIbHBIC 33JIaHUSI U TECTHI.

6. [lepevyeHn JMLEH3MOHHOTO U (WJIM) CBOOOJHO PACTIPOCTPAHSIEMOr0 MPOrPaMMHOT0 0bec-
neveHusi, UCMOJIb3yeMOro NMpU OCYLIecTBJIEHHH 00Pa30BaTeJIbHOIO Mpolecca Mo JUCIU-
IJIMHE
B mporecce ocyniecTBiieHUs 00pa30BaTEILHOTO MPOIIECca MO TUCITUTUINHE UCTIONB3YIOTCS:
Ut hopMHUpOBaHHS MaTEPHATIOB ISl SIEKTPOHHOTO yueOHoro kypca B LMS Moodle, mist moaro-
TOBKHM MaTEPHAJIOB TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U MPOBEJCHUS MPOMEKYTOUHOM aTTeCcTa-
UM, 17151 QOPMHUPOBAHUS METOJUYECKHX MaTePUAIOB MO TUCIUILINHE:

- mporpammsl Microsoft Office;

- u3gareabckas cuctema LaTex;

- uHTepnperatop rpapuku MetaPost;

- Adobe Acrobat Reader.

7. IlepevyeHb cOBpeMEeHHBIX NMPO(eCCHOHANBHBIX 0a3 JAHHBIX U HH(POPMALMOHHBIX CIpa-
BOYHBIX CHCTEM, HCII0JIb3yeMbIX NPH OCYLIeCTBIEHUH 00pa30BaTeJIbHOIO NpoLecca mo Juc-
HMILTHHE (IPY He0OXO0AMMOCTH)

B mporecce ocymiecTiieHust 00pa30BaTEIbHOTO MPOLECCa MO AUCHUIUINHE UCTIOIb3YIOTC:
aBTOMaTH3UpOBaHHas1 OnbimoreyHo-uHpopmarmonHas cuctema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHb OCHOBHOM W JONOJTHUTEIbHOH Y4eOHOH JTUTEPATYPBbI, pecypcoB HHGpopManu-
OHHO-TeJIEKOMMYHHKAIIMOHHOMH ceTH «AHTepHeT» (IPU HE0OXO0AUMOCTH), PEKOMEHAYeMBbIX
AJISl OCBOECHMS AUCHMILIUHBI

a) OCHOBHasl JINTepaTrypa

1. Cusyxun, J. B. O6muii kypc ¢pusuku. T. II. Tepmoannamuka u MosieKyJisipHas pu3MKa. :
yuebHoe nocobue : [l By3oB. / CuByxun /1. B. - MockBa : ®UIMATIIUT, 2006. - 544
c. - URL : https://www.studentlibrary.ru/book/ISBN5922106015.html

2. HWponos U. E. 3amaun mo obmieit puzmke: Yued. mocodue mist By30B. / U. E. Uponos - 6-¢
u3f., crepeotutn. - CII6.: Jlans, 2004. - 416c.

0) 10MOJIHUTEJIbHAS JINTepaTypa

1. CasembseB U. B. Kypc o6mieit pusuku: B 5 kH. Yueb. mocodue mist By30B.. Ku.3, Moeky-
asipHas Gusnka u TepmoauHamuka. / M. B. CasenbeB - M.: Actpens, ACT, 2004. - 208c.

2. ®pum C. 3. Kypc obmeit pusuku: B 3 T. : ydeOHUK 11 By30B.. T. 1, ®u3ndeckrue 0CHOBBI
MexaHuku. MonekynsapHas ¢pusuka. Konedanus u Bonnsl. / C. O. @puni, A. B. Tumopesa
- 11-e m3n., crepeorur. - CII6.: JIans, 2006. - 470 c.

3. CusyxuH JI. B. OOmwmii kypc ¢usmuku: yued. nocodue s By30B : B 5 T.. T. 2, Tepmonu-
HaMHKa U MoJekyisipHas ¢usuka. / J[. B. CuByxun; M-Bo oOpa3zoBanust P® - 5-e usn.,
uctp. - M.: ®@usmarnur, 2005. - 543 c.

B) pecypchl cetu « AHTEpHET
1. Marepuansr OYK B LMS Moodle
https://moodle.uniyar.ac.ru/course/view.php?id=17839.
2. EqWorld http://eqworld.ipmnet.ru/indexr.htm (pyc.), http://eqworld.ipmnet.ru (aurit.).
9. MaTtepuajbHO-TeXHHYeCKas 0a3a, He0OX0AUMas /sl OCYLIeCTBJIeHHsSI 00Pa30BaTEIbHOI0
npoiuecca no ANCHUIINHE




MaTepI/IaJIBHO—TCXHI/I‘IeCKaﬂ 68.33., HGO6XO,Z[I/IMa$I IJIsL OCYHICCTBIICHUA O6pa3OBaTeHLHOFO
nmpounecca no JMCUHUIUIMHE BKIIIOYACT B CBOM COCTAaB CIICIIUAILHBIC IIOMCIIICHHS

y4eOHbIC ayJAUTOPUH IUTS MPOBEICHUS 3aHATHH JICKIIMOHHOTO THUIA U MPAKTUYCCKUX
3aHATUN (CEeMHHAPOB);

y4eOHBIC Ay TUTOPUH JJIs IPOBEACHUS TPYTITOBLIX M MHAUBHIY AIbHBIX KOHCYJIbTAIIHUMN,
y4eOHBIC ayIUTOPUH ISl IPOBEACHHSI TEKYIIETO KOHTPOJS M MPOMEKYTOYHON aTTe-
CTalluy;

TIOMEIICHUS JIJISI CAMOCTOSITEIIbHOM paboTHhI;

MOMEIICHUS JJIi XPAaHCHUS W TPOPHIAKTHUECKOTO OOCTYKHBAHHUS TEXHUYCCKUX
CPEICTB O0yUYeHUSI.

CriennanbHble TTOMELIECHUS! YKOMITJIEKTOBaHbI CPEICTBaMU OOyUYEHHs, CIyKAallUMU st
npezcTaBieHus yueOHoi nHpopMannu OOJBIION ayAUTOPUH.

[Tomemenust uIsi cCaMOCTOATENLHON PabOThl 00YYaIOMIMXCS OCHAIEHBI KOMIBIOTEPHOM
TEXHUKOH C BOBMOKHOCTBIO TOAKIIOUEHHS K ceTr «IHTepHeT» 1 oOecriedeHneM JI0CTyTa B 3J1eK-
TPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY OpPTraHU3aI|H.

Yucno nocagouHbIX MECT B JICKIIMOHHOM ay TUTOpUHN OOJIbIle THOO0 PaBHO CHIMCOYHOMY CO-
CTaBy MOTOKA, a B ayJUTOPHUH AJIs MPAKTUYECKUX 3aHATUN (CEMHUHAPOB) — CIIUCOYHOMY COCTaBY
IPYyMIbI 00yYaIOIIUXCS.

ABTOD:

[Tpodeccop kadeapsl MUKPOIIEKTPOHUKH
u obmert puzuku, 1.¢.-M.H. C.b. MockoBckuii



Ipuioxenne Nel
K pa0oueii mporpamMme JMCHUIVIMHBI «MoJieKy/JasipHast QU3NKa

DoH/ OLICHOYHBIX CPEACTB
JJIS IPOBeIeHUS TeKYIleil U MPOMe:KYTOYHOM aTTeCTAllui CTYIeHTOB
0 JUCIHUILINHE

1. KoHTpoJibHBbIE 32a1aHUSI M MHbIE MATEPHAJIbI, HCIIOJIb3yeMble B polecce TeKylleil aTTe-

cranuu

3aganus 1J15 CaMOCTOSITEIbHOM pPadoThI
(nposepka cgpopmuposannocmu OIIK-1, uoenmughuxamop HJ/[-OIIK-1.2)

3ananns mo teme Ne 1 «OcHoBbl MKT. CtaTucTHUYeCKHe pacnipeaeeHUus»:

1.

2.

BbIsSICHUTB CBSI3b yCIIOBUS a0COIIOTHOM YIIPYTOCTH CTOJIKHOBEHHM MOJIEKYJI ra3a ¢ yCIOBHEM
paBHOBECHS.

[TpoBectu BbIBOX pactperaeneHus ['aycca s Moienu cTpenbObl 0 MUIIIEHU CO CTy4aiHbIM
OTKJIOHEHHEM.

. OcBONTH BBIUMCIICHHE THUIIOBBIX HUHTErpaaioB, BCTPCUHAOIINUXCA IPU BBIYUCICHUU CPEAHHUX

3HAYEHMH 110 pacnpenencHussM Makcsesuia u bonsiMana.

. C moMonIp0 OCHOBHOM M JIOMOJIHUTEILHOM JTUTEPATYPhl, a TAK:KE UHTEPHET-PECYPCOB HU3Y-

YUTH BOIIPOC ((HapaILOKCI:I KJIaCCUYECKON CTaTUCTUKI.

. Bemmonsasate AOMAIIHUEC 3aJaHUs K IMTPAKTUYCCKUM 3aHATHAM (pemeHHe I10 3aJaHusAM IIPECIIo-

JlaBatens 3a/1a4 u3 [2] crnucka OCHOBHOU JIUTEPATYPHI).

3aganug no reme Ne 2 «PeaJibHbBIE ra3bi»:

l.

2.

[TonyunThs 3HaUYEHUSI KPUTHYECKUX MTapaMeTpoB raza Ban-nep-Baanbca, ypaBHeHHE cOCTOS-
HUS B IpUBEIEHHBIX apaMmeTrpax. ChopMymHpoBaTh 3aKOH COOTBETCTBEHHBIX COCTOSTHUM.
BrInonHaTe JOManIHue 3aaHusl K MPaKTUYECKUM 3aHATUSAM (pelleHue 1o 3aJaHusIM Hpero-
JlaBatens 3a/1a4 u3 [2] crnucka OCHOBHOU JIUTEPATYPHI).

3ananus no teme Ne 3 «IlepBoe Ha4YaJI0 TEPMOAMHAMUKI:

l.
2.
3.

W

[TpoananusupoBaTh Bce GOPMYIUPOBKH IIEPBOT0 Hauaia TEPMOIUHAMUKHY.

O60cHOBaTh HEBO3MOXKHOCTH BEUHOTO JIBUTaTelIsl TIEPBOTO POIA.

BriBecTu ypaBHEHUS MOJUTPONBI A1 UICATHHOTO Ta3a U ra3a Ban-nep-Baanbca. [Ipoananu-
3UpOBaTh (PU3MUECKUIT CMBICT OTPUIIATEIBHOMN TEIIOEMKOCTH.

BriBectu ypaBHeHue Maiiepa.

. BeImoaHATD AOMAIIHUC 3a/JaHUs K IMPAKTUYCCKUM 3aHATUAM (pemeHHe o 3aJaHuAM IpCIIo-

JlaBatesis 3a/1a4 u3 [2] crucka OCHOBHOW JIUTEPATYPHI).

3aganus no teme Ne 4 «BTopoe Ha4aJI0 TEPMOAUHAMUKHI

1.

(O8]

[Tpoananu3upoBaTh Bce GOPMYITUPOBKH BTOPOTO HaUala TEPMOAMHAMHKH. J[0Ka3aTh X JK-
BHUBAJICHTHOCTb.

O60cHOBaTh HEBO3MOXKHOCTH BEUHOT'O ABUraTelNsl BTOPOTO poJia.

Jloka3ath nepBy1o 1 BTOpYI0 Teopembl KapHo.

JlokazaTh HE3aBUCUMOCTh TEPMHUECKOTO M KaJOPUUYECKOI'0 YPAaBHEHUU COCTOSIHUS Ucallb-
HOTO rasa.

. BBIMOHATD AOMAITHUC 3a/JaHUs K IMPAKTUYCCKUM 3aHATUAM (pemeHI/Ie 10 3aJaHuAM HpCIIo-

JlaBatesis 3a/1a4 u3 [2] crnucka OCHOBHOU JIUTEPATYPHI).

3ananns nmo teme Ne 5 «®Pa3oBble paBHOBecusi U (a3oBbIe MePexoab»:

1.

N3yunth Bonpocs! «lIpaBuio peraara» u «CBoiicTBa BeniecTBa BOIM3U KPUTHUECKOTO COCTO-
SHUS.



2. IIpoBectu BeiBoA (hopmy:bl Knanelipona-Kiaysuyca Ha OCHOBE MeTOJa LIMKJIOB M METOAA
XapaKTEPUCTHUECKUX (yHKITHHA.

3. BeImonHATH TOMAIIHKUE 3aJaHUs K PAKTHUECKUM 3aHATHAM (peIleHHe 10 3aaHusIM TIPEero-
JaBaTelis 3a/1a4 U3 [2] criucka OCHOBHOM JIMTEPATYPBHI).

3ananns nmo teme Ne 6 «IloBepXHOCTHOE HATSHKEHHE»:

1. V3y4uTh NpakTUYECKYI0 3HAUUMOCTh KAMIJISIPHBIX SBICHUM.

2. BLIHOJ'IH?ITI) JOMAaIlTHUEC 3a1aHUS K HpaKTI/I‘-IGCKPIM 3aHATUSIM (pemeHHe 110 3aJaHUSIM npeno-
JaBaTels 3a/1a4 U3 [2] crrucka OCHOBHOM JIUTEPATYPHI).

3aganus no teme Ne 7 «IIpouecchl nepeHoca B razax»:

1. U3yunTsh cBs3b KOdpPunmenToB auddy3nun, TEIUIONPOBOIHOCTH U BI3KOCTH B Ta3ax.

2. BBINONHATH AOMAILIHUE 33/1aHUS K IPAKTUUECKUM 3aHATHUAM (pelIeHre Mo 3alaHusIM Mperno-
JaBaTelis 3a/1a4 U3 [2] criucka OCHOBHOM JIMTEPATYPBI).

Bremonnenue KOHTPOJHUPYCTCA CTYACHTAMH CaMOCTOATCIIBHO. OTBETHI K 3aaa4aM IMPUBCACHLI B
C60pHI/IKe 3aJa4. OTBeTHI Ha BOIIPOCHI COACPIKATCA B TCOPETUICCKOM MATCpUAJTIC, H3TI0OJKCHHOM
Ha JICKIIUAX U B y‘~I€6HI/IKaX n3 CIIMCKa peKOMeHHOBaHHOﬁ JIUMTCPATYPHI.

Cnncok BONpPOCOB K YCTHOMY OIIPOCYy
(nposepka cipopmuposannocmu OIIK-1, uoenmugpuxamop U/-OIIK-1.1)

o teMe Ne 1 «OcnoBbl MKT. CtaTncTu4yeckue pacnpeaejeHus»

1. Maccel aTOMOB ¥ MOJIeKyJI. [ 'unoTe3a u mocTosHHass ABOTraipo. 3aKOH ABOTrajipo.

2. YacTtoTHOE ompeaencHue BeposATHOCTU. CII0KEHHE BEPOSTHOCTEN B3aMMOMCKIIIOUYAIOLINX
cOOBITHH. YMHOKEHHE BEPOSTHOCTEH JIJIs1 HE3aBUCUMBIX COOBITHI. HopMHUpOBKa BEpOSTHO-
CTH.

VYcnoBus npuMEHUMOCTH pactipenesnenus ['ayccea.

Omnpenenenne paBHOBECHOT0 cocTosiHUSA. Kitaccnueckoe MOJIEKYIISIPHO-KUHETHUECKOE OIIpe-
JieJIeHre TeMIepaTyphbl, TPOOJIeMbl €r0 MPUMEHUMOCTH B rasax.

W neanpHo-ra3oBas IIKaga TEMIEPATYpbl. TepMOMETpEI.

Teopema 0 paBHOpacnpeeIeHUU SHEPTUU 10 CTENEHSIM CBOOOIBI.

XapakTepHble CKOpocTH pacnpenenenus Makcsemta. CpeiHssl KHHETUYECKasi SHEPTUsl.
bapomerpuueckas gopmyna. OnbiTel IleppeHa mo 3KkCHEepUMEHTATbHOMY OIPEAEICHUIO
yuciaa ABOrajzpo.

Eal

PN

no teme Ne 2 «PeajibHbIe ra3pb»
9. VYpasuenue coctosiuus Ban-nep-Baansca. M3oTepmsl Ban-nep-Baansca.

no teme Ne 3 «IlepBoe HaYa10 TEPMOAMHAMHUKI

10. Bo3pacranue 3HTpONINY U NEPEXOJIE K PABHOBECHIO B 3aMKHYTOW CUCTEME.

11. Uneansubie nukisl. Padora rasza. Termmto.

12. BHyTpeHH:s 3Heprus B TepMoauHamuke. [lepBoe Hauano TepMOAMHAMHUKH.

13. TenmoemkocTs. MosisipHas U yzelibHas TEMJIOEMKOCTHU. Y paBHeHHE Maiiepa /Ui uieaabHOro
rasa.

14. ITonutponuyeckuit mpoiiecc. Y paBHEHHE NOJUTPOIIBI B UJIeaIbHOM Ta3e. M3omporieccsl kak
YaCTHBIE CITy4au NOJUTPOINYECKOrO IMpoLecca.

15. Iuxn Kapno. TennoBas u xonoauwibHas MauHbl. TeopeMbl KapHo.

o teme Ne 4 «Bropoe Ha4Ya/10 TEPMOJUHAMMKID)
16. OcHOBHOE TEPMOAMHAMHYECKOE TOXAECTBO. [IoHATHE O TEPMOAMHAMHYECKHX CTEIECHSIX
CBOOOIEI.



17. DHTpOnus HealbHOro ra3a. MisMeHeHue >HTpONUH B 00OpaTUMBIX U HEOOPATUMBIX Mpoliec-
cax.

18. YpaBHenue Ban-nep-Baanbca. BHyTpennss sHeprus raza Ban-nep-Baanbca.

19. Dddexr Txoyns-Tomcona. TemnepaTypa nHBEpCHH.

20. TenuoBast Teopema Hepucra. Tpethe Hauano TepMoAMHAMUKH.

1o teme Ne 5 «®a3oBbie paBHOBecUd H (a30BbIe IEPEX0ab»

21. TepMonnHamMHueCKUe yCIIOBHsI paBHOBecHs (a3. Pa3oBble quarpaMMel. TpoiiHas TOUKa.
22. Ypasuenue Knaneiipona-Knay3suyca.

23. U3otepmel Ban-nep-Baanbsca u coxmxeHue ra3os.

24. Kputnueckasi TOUKa.

1o temMe Ne 6 «IloBepXHOCTHOE HATSIKEHH E»

25. IloBepxHOCTHOE HaTskeHHE. JlaBieHMe IOA MCKPUBIEHHOW MNoBepXHOCThIO. dopmyna
Jlamaca.

26. CmauMBaHUE U KallWUISIPHBIC SIBJICHUS.

27. CpenHee BpeMs U CpelHss UTHHA CBOOOTHOTO Tpodera.

no teme Ne 7 «IIpouneccel nepeHoca B razax»
28. Cs3b Mexay K03 purmenTamu, xapakTepu3yOLMMU IPOLECChl IEPEHOCa.

Kpurtepuu oneHnBaHusl 0TBETOB Ha BONPOCHI OIIPOCA HA MPAKTHYECKUX 3aHATHAX

Iloporosslii ypoBeHb IIpoaBuHyTHIN ypo- Beicokui
Kpurepuii (Ha «y/10BJIETBOPH- BEHb YPOBEHb
TeJIbHOY) (Ha «XOopo110») (Ha «OTJIMYHOY)
CooTtBeTcTBHE XoTs Obl yacTU4HOE (He [TonHOE [TonHOE

0TBeTAa BONPOCY | OmMHOcCAUeecst K ONPOCy
He noouesxicum npo-

gepke)
MosHoTa OT- Bompoc packpeiT Ha 50 | OTBeT mouTH NojiHbIN, | OTBeT NOJIHBIN U 03
BETAa u 6onee % 0e3 omnboK, HE XBa- OIIMOOK

TaeT OTIEIbHEIX dJIe-
MEHTOB U TOHKOCTEM

I[IpumepHbIe 321aHUSA HA KOHTPOJIbHbIE PA0OTHI
(nposepra cpopmuposannocmu OIIK-1, uoenmughuxamopwor: U/[-OI1K-1.1, U/]-OIIK-1.2)

KonTtpouabsnas pabora Nel
(paccuumana na 90 murym)

1. TlopmrHeBoi#t HacoC MpeacTaBiseT cOO0H MUIMHAP ¢ TopuTHEM. Bo BpeMs BBIIBHIKEHUS
MOPITHS 00BEM IO HUM COCIUHEH C OTKAYMBAEMBIM COCYAIOM, P OOPATHOM XO0/1€ KOHTAKT
C OTKaYMBaEMbIM COCYJIOM MEPEKPBIBAETCS U OTKPBIBACTCA KJIallaH, COSAMHSIOMNUNA HAcOC €
BHEIITHEH cpeioi, MPU 3TOM T'a3 MO/ MOPIITHEM BBIOPACHIBACTCS HAPYKY.
O6bem oTkaunBaemoro cocyaa V = 10 1, MakcuManbHbI 00beM IUIMHAPA HACOCA TIPU BhI-
neuHyTOM Topirae AV = 0,25 1. Cyutas mporecc H30TePMHUSCKHUM, a Ta3 UICaTbHBIM,
HalTH, BO CKOJIBKO pa3 yMEHBIIUTCS NaBienue nocie n = 200 nukioB paboTel Hacoca.

2. HWcnonp3ys pacnpeneneHrne MakcBeiia, HAMTH cpeiHee 3HaUeHUEe BEIMYUHBI, 00paTHON
CKOPOCTH MOCTYTATEIBHOTO JABIKCHHS MOJNEKyIbl: 1/v. Macca MOJIEKyJIbI M, abCOMIOTHAS
temnepatypa T.




3. Bs3Beck B Bojie mapooOpa3HbIX YacTUYEK BelecTBa mioTHoct p = 0,9 r/cM3 u JuameTpa
d = 1,03 1077 M HaXOaUTCA B HEMOABKHON KioBeTe Ipu Temmneparype 20° C. Haiitu ot-
HOIIIEHUE KOHIIEHTPAIUi YacTHYEK N, /N 2 Ha MOBEPXHOCTH B3BeCH (N4 ) ¥ Ha TIIyOHHE 5 MM

(ny).

IIpaBuia BbICTaBJIEHUS OLCHKH.

«OTINM4YHO» - BCE 33/1a4y pellIeHbl BepHO. [lomycKkatoTcs He3HAaUUTENIbHbIE HETOUHOCTH
(ommOKa B YUCIIEHHOM OIPEIEIEHMH KOHEYHOT'O MIIM ITPOMEXYTOUYHOIO pe3yJibTaTa IpH mnpa-
BUJIbHOM aHAJIUTHUYECKOM PELIEHUHU, OTCYTCTBHE CCBUIKM HA UCIOJIb3yEMbIi 3aKOH TP MPaBUIIb-
HOM €TI0 MaTeMaTU4YECKOM BBIPaKCHUH.

«Xopomo» - ABe U3 TPEX 3a7a4 pelIeHbl BEpHO. J[onmycKaloTcss He3HaYUTENbHbIE HETOU-
HocTHU. JInbo — Bce 3a1auu penieHsl B 1IEJIOM MPAaBUIILHO, HO IIPU 3TOM B OJHOM U3 3a]a4 JIOIy-
[ICHBI CYLIECTBEHHbIE HETOYHOCTH (HE YKa3aHbl €IUHUIIBI U3MEPEHHS B KOHEUHOM Pe3yJbTarte,
MMEIOTCS] HETOYHOCTH B IIPEICTABICHUH IIPOMEKYTOYHBIX PE3YJIBTATOB.

«Y10BJIETBOPHUTEJIBHO» - BCE 33/Ia4H PEIICHBI HE MOJHOCTHIO JIN0O € CYIECTBEHHBIMU
HETOYHOCTSIMH, JINOO BEPHO pEIlI€HA TOJIbKO OJHA U3 3ajau.

«HeynoB/1eTBOPUTEJIBLHO» - BCE 33J]a4M PEIICHBI HEBEPHO, JTMOO0 pEeIIeHNEe HE TPEICTaB-
JIEHO.

KonTpoabHas padora Ne2
(paccuumana na 90 murym)

1. Opaun MoJb UaeaNbHOTO raza uzodbapuyecku Harpenu Ha AT = 72 K, cooOnuB eMy Komue-
ctBo Teria Q = 1,6 x/[x. Halitu npupaiiienue ero BHyTpeHHEH SYHEPTUH U BETUYUHY
Yy =G, /Cy.

2. HWpeanpHas X0noauiIbHas MalIuHa paboTaeT mo oopatHoMy HukiIy KapHo B MHTEpBaie TeM-
nepatyp ot —11° C no 15° C. HaiiT oTHOIIEHHE OTBOJUMOTO OT OXJIAXKIAEMOI0 Tea
TeIula K BHEIIHEHR pabote: Q, /A" (XonoaunbHbi KOG UIMEHT).

3. Temmon3zonupoBaHHBIN UIUHAP pa3/ieJieH HEBECOMBIM MOPIITHEM Ha JIBE OJIMHAKOBBIC Ya-
ctu. [lo ogHy CTOPOHY MOPIIHS HAXOIUTCS V MOJIEH HI€aIbHOTO Ta3a ¢ oKa3aTelieM ajiua-
0athl Y, 1O IPYTYIO CTOPOHY - BakyyM. [TopieHb oTmycTuin, u ra3 3aloJHII BeCh IU-
JUHAP. 3aTeM NOPUIEHb MEUICHHO MEPEMECTUIIN B HaYaJIbHOE nosioxkeHue. Halitu npupa-
LIeHHE BHYTPEHHEN SHEPTHH U SHTPOMHHU B pe3ysibTaTe 00oux npoieccoB. HauanpHas Tem-
neparypa raza Ty.

IIpaBusia BbiCTaABJIEHHS OLIEHKH.
Te xe, 4T0 B KOHTpOJIbHOU pabore Nel.
2 CnHMcoK BONPOCOB M (WJIN) 32IaHUI IS IPOBEACHUS IPOMEKYTOYHOM aTTeCTAllul

HUToroBbliii TecT
(nposepxa cpopmuposannocmu OIIK-1, uoenmughuxamopwor: H/[-OI1K-1.1, U/]-OIIK-1.2)

20 BOIIPOCOB 1 3aa4 TecTa (GOPMUPYIOTCS CIIyIaitHOW BHIOOPKOW U3 pa3/iesioB OaHKa BOIIPOCOB
B LMS Moodle.

Pasnen OO0miee komue- KonunuectBo BO-
CTBO BOIIPOCOB B MIPOCOB B T€CTE
OaHke
Wneanbuble ras3ol 4 1
CraTucTiueckue pacnpeaesieHus 14 5
Peanbuble Ta3bl 3 1
IlepBoe Ha4YaI0 TEPMOJTMHAMUKHI 8 3




Paznen OO011ee Konye- KonuuectBo Bo-
CTBO BOIIPOCOB B IIPOCOB B TECTE
OaHke

Bropoe Hauano TepMOAMHAMUKH 15 5
@Da30BbIE IEPEXOABI 6 2
IToBEpXHOCTHOE HATSIKEHUE 5 1
SIBneHus nepeHoca 5 1
PaBHOBeCHOE H3TyUeHHUE 6 1

IIpumepsl BONpocoB M 3a1a4 TecTa.

IlepBoe HavyaI0 TEPMOJUHAMUKH, BOITPOC Neb

Bo3MmoxeH 11 ¢ TOUKHU 3peHHs IePBOro Hayaia TEPMOAMHAMHUKHN OOPaTUMBI MPOLIECC, B KOTO-
POM TOTJIONIEHUE TETJIa COMTPOBOXK/IAETCS TOHMKEHUEM TEMIIEPaTyphl, a IPU BBIJCICHUN TEIlIa
B 00paTHOM TIpOIECCe TeMIIepaTypa yYBEeIHINBaCTCs?

A) HEBO3MOXKEH

B) Bo3MOXeEH.

Craructuueckue pacnpezenenus, Bonpoc Ne9

Pacnipenenenne bonbiimaHna sSBIsieTCS CIAEACTBUEM YCIIOBUS (YCIIOBHMA):

A) otcyTcTBHA Apeiida MOJIEKYI B IPOCTPAHCTBE CKOPOCTEH

B) oTcytctBus apetida Monekya B IpOCTpaHCTBE KOOPIUHAT

C) orcyrcTBus apetida MOJIEKyYI B IPOCTPAHCTBE CKOPOCTEH U B IPOCTPAHCTBE KOOPIUHAT
D) B3anMHOM KOMTIEHCAITUU APEH(POB MOJIEKYJT B TPOCTPAHCTBE CKOPOCTEH M B IPOCTPAHCTBE
KOOpJIUHAT

Bropoe Hauano tepmoauHamMuKy, Borpoc Ne§

B cooTtBeTcTBHM ¢ Teopemoii HepHcTa TEMIOEMKOCTh MPU CTPEMIICHUH TEMIIEPATyphl K abco-
JIOTHOMY HYJIIO:

A) MoJIsIpHast TEIII0EMKOCTh Cyy cTpeMuTcst K 3R /2, MoJsipHast TEIIIOEMKOCTh Cp, — X 5R /2, 4T0
COOTBETCTBYET KaJIOPUIECKUM CBOWMCTBAM OJTHOATOMHOTO rasa, TaK KaK BCE CTEIEHU CBOOOIBI,
KpOMe€ MOCTYMaTeNbHbIX, '3aMOpakuBarOTCA"

B) He usmensiercs

C) cTpemMuTcs K HYJIIO

Ha mpoxosxnenne tecta orBoautcs 40 MuHyT. 3a MpaBWIIBHBINA OTBET AaeTcs 1 6amr. B HekoTo-
PBIX CITydasx OTBET, HE SABISIONUIMIACS TTOJTHOCTHIO BEPHBIM, MOKET OBITh MPABUIBHBIM YaCTHYHO;
3a Takue oTBeThl naercs ot 0,05 mo 0,2 6amna. IlItpadubie Gasl 32 HEBEPHBIE OTBETHI HE
MPEeyCMOTPEHBI, 32 HCKIIOUEHUEM BOTIPOCOB C MHOKECTBEHHBIM BapHaHTOM OTBeTa. Makcu-
MaJIbHBIHM 0aiii 3a TecT — 20 0aios.

IIpaBuja BbICTaBJIeHUS OLIEHKH 32 TeCT.
«Otamyno» - 17-20 6amios.
«Xopomo» -14-16,95 Ganos.
«Y1oBJIeTBOPUTENbHO» -8-13,95 Gamos.
«HeynoBieTBopuTEILHO» - MEHEe 8 OAILIOB.

Cnucok BONPOCOB K IK3aMEHy
(nposepra cpopmuposannocmu OIIK-1, uoenmughuxamopwor: H/[-OI1K-1.1, U/]-OIIK-1.2)

1. Ilpeamer MonekyaspHON pu3MKH U TepMoauHAMHUKH. CTaTUCTUYECKMHA U TepMOJUHAMUYE-
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20.

CKHMI METO/bl OITUCAHUsI COCTOSIHUSI CUCTEMbL. Macchl aToMOB M MOJIEKyJ1. ['unoresa u nocro-
ssHHasg ABorazapo. KonuuectBo BeniectBa. Moaens uaeanbHoro rasa. OnbITHbIE 3aKOHBI Uj1e-
aNbHBIX Ta30B. DMIUpPUYECKas ra30Bas a0CONIOTHAS TEMIIEpaTypa.

Crnyualinble BenuuuHbl. BepostHocTs. HacToTHOE onpenenenne BeposiTHocTU. ClloKeHHe Be-
POSITHOCTEH B3aMMOMCKITIOYAIOIINX COOBITUNA. Y MHOKEHUE BEPOSATHOCTEN ISl HE3aBUCUMBIX
coobiTuii. HopmupoBka BepositHocTu. CpeiHee 3HaUeHUE JUCKPETHOM CTydyailHON BETUYUHBI.
[InoTHOCTH BeposTHOCTU. CpellHee 3HaUeHUE HEMPEPHIBHO U3MEHSIOIIENCs BeTnunHbl. [{uc-
nepcus.

Pacnpenenenue 'aycca u ycnoBus ero npuMeHuMocTu. BoiBog pacnipenenenus ['aycca. I'pa-
¢uk ¢pyskumu pacupenenenus ["aycca.

OCHOBHBIE MOJIOKEHHS MOJIEKYJIIPHO-KMHETHYECKON Teopuu. PaBHOBECHOE MaKpOCKONIMYeC-
Koe cocTosiHue cucteMbl. CpeHsis KuHeTHYecKas aHeprus Moiekyi. Kiaccuueckoe Moseky-
JSIPHO-KUHETHYECKOE OTpeieTIeHNe TeMIIepaTypbl, MPoOIEMBbI €ro IPUMEHUMOCTH B ra3ax.
Temmnepatypa. Criocob n3mMepeHus TeMneparypbl. IMIUPUUYECKUE TUHEHHbBIE TEMIIEPAaTypHbIE
mIkanbsl. MneanpHo-ra3oBas mkana TemMrnepaTypsl. TepMomMeTphl. AGCOTIOTHBIN HYIIb.
@OyHKIMS pacnpeesIeHns] MOJIEKYJI Ta3a M0 MPOEKIUSAM CKOpOCTU. BeposTHOCTh U cpenHee
KOJIMYECTBO MOJIEKYJ B 33JJaHHOM MHTEpBaJIe MPOCKIUU CKOpocTU. CpeTHni KBaApaT MpoeK-
LMK CKOpOCTH. Teopema 0 paBHOpacHpeesIeHUH SHEPTUU 10 CTEIIEHSM CBOOOIBI.
Pacnpenenenne MakcBeia 1t MOZYJIsl CKOPOCTH. BEpOsSTHOCTD U CpeliHEE KOJTMYECTBO MO-
JIEKYJI B 33JaHHOM MHTEPBAJIE MOIYJISI CKOPOCTH.

XapakTepHble CKOpOCTH pacnpenenenus Makcsemna. CpenHsisi KuHeThdeckas dHeprus. Teo-
pemMa o paBHOPACIIPEICIIEHUH YHEPTUU IO CTETIEHSIM CBOOO/IBI.

Uucno Monekya B pasMUHBIX ydacTKax pacnpeneneHuss Makcpemna. DKCepUMEHTAIbHAS
IIpOBEpKa pacnpezeneHus Makcsesia.

YacroTa ynapoB MOJIEKYJI 0 cTeHKY. JlaBneHue raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHU-
HETUYECKON TEOpUHU Ta30B. MOIEKyIIpHO-KMHETUYECKUN BBIBOJ ypaBHeHUs MeHpeneesa-
Knanetipona.

Bapometpuueckas ¢opmyna (ruapoauHaMu4eckuid BeIBON). Pacmnpenenenue armochepHbIX
ra3oB 1o BbicoTe BOIM3M moBepxHocTH 3emin. OnbiThl [leppeHa no skcrnepuMeHTaIbHOMY
OMpeJIETICHUIO Yyuciaa ABOTajipo.

[IpuHnun neranpHOrO paBHoOBecus. BeiBox pacnipenenenus Makcsesuia U3 NpyUHIMIA J€Talb-
HOT'O paBHOBECHSI.

Hpeiid Mosexyn uaeabHOTO Ta3a BO BHENIHEM CHUIIOBOM Toiie. Pacnipenenenue bonbimana.
[Tpumenenue pacnpenenenus bonpumMana k armocdepam rnanet. Paccestnue arMmocdepsl.
bpoyHnoBckoe aBuxkenune. @opmyna DitHmTenHa-CMOITyXOBCKOTO.

MHUKpOCOCTOSIHUE CUCTEMBI (Ha IIPUMEpPE paclpesieIeHUsl MOJIEKyJl ra3a B o0beme). Bepost-
HOCTH MHUKPOCOCTOSIHUM. MONEeKyIsIpHO-KMHETHYECKash HHTepIIpeTanusl paBHoBecHs. [leMoH
Makcaemia.

[ToHsiTHE O BEPOSTHOCTH MAKPOCOCTOSHUS. DHTPOIUS Kak Mepa Oecrnopsiika B CHCTEME.
CBs13b SHTPOINNH C BEPOSITHOCTHIO MaKPOCOCTOsIHUSA. Bo3pacTtanue sHTponuu npu nepexoze K
PAaBHOBECHIO B 3AMKHYTOM CHCTEME.

[Ipeamer TepmonnHamMukH. PaBHOBECHBIE M HEpaBHOBECHBIE Iporiecchl. OOpaTuMble U HEOO-
patuMeble Tiporiecchl. Maeanbnpie mukibl. Pabora raza. Temo.

BuyTtpennsist sueprus B repmoauHaMuke. [lepBoe Hauano repmoanHaMuki. O00O0IIeHHBIH 3a-
KOH COXpaHeHHUs dHepruu. [IpuHIun SKBUBaIEHTHOCTH Teruia U paboThl. MexaHndyeckuit sK-
BUBaJICHT Teruia (onbIT [xoyis). @yHKIMM cocTosHus U noiHble auddepennnanst. M3zmene-
HUE BHYTPEHHEN SHEpruu, Temia u paboThl B IuKiIe. HeBO3MOXHOCTh BEUHOTO ABUTATENS
IIEpBOrO POJa.

Tennoemkocts. MossipHas U yenbHas TEIJI0EMKOCTH. TeII0eMKOCTh TP MOCTOSSHHOM 00b-
eMe. TernoeMKoCTb pU MOCTOSIHHOM JIaBJICHUM. Y paBHeHHe Maiiepa [uis U1eabHOrO rasa.
PacxoxieHre KiacCHU4eCKOM MOJEKYJIIPHO-KMHETUYECKOM TEOPHM TEIJIOEMKOCTH Hcallb-
HOTO ra3a C HKCIIEPUMEHTOM. 3aMOpaKUBaHUE KOJIEOATEIbHBIX CTENeHe cBOOOABI (2JIeMEeH-
TapHas KBaHTOBasl UHTeprpeTaiys). KauectBeHHOE 00bsICHEHNE 3aBUCMOCTH TEIJIOEMKOCTH
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MOJIEKYJISIPHOTO BOJIOPOAA OT TEMIIEPATyPBhl.
[Tpomeccel B naeanbHBIX ra3ax. M3obapudeckuii mporecc. Mzoxopuueckuii mporiecc. M3orep-
Mudeckuit mporecc. (Pacyer u3smMeHeHuss BHYTpEHHEH SHEPTUuu, padOThl U KOTUYECTBA Tell-
JIOTHI B 3TUX IpoLieccax.)

Anmabatudeckuil mporecc. YpaBHeHUE aanadaTsl Ui 00paTUMOro ainadaTHYecKoro mpo-
1iecca B M1eajJIbHOM rase.

[Monutponuyeckuii npouecc. YpaBHEHUE MOJUTPOIIBI B UACATLHOM rase. M3ompoiecchl kak
YacTHBIE Cllydad MOJUTPONMUYECKOro mpouecca. lIporeccsl ¢ oTpUIATENbHON TEMI0EMKO-
cTh10. (st pa3MblieHus — IepBOe Ha4YajaI0 TEPMOAMHAMUKHI M TEOPHUS TEIIOPOA).

[uxn Kapuo. TerutoBas u xonoawnbHas MamuHbl. Kod@uIuUeHT mone3Horo aeicTBus
nukia. [ocrynar Knaysuyca. JlokazaTenbCTBO HE3aBUCUMOCTH K.I1.J. IiMkia KapHo ot pabo-
Yero BEIIeCTBA M MPOTHKEHHOCTH MTPOIIECCOB Ha OCHOBE nocTynara Kimaysnyca (mepBas Teo-
pema KapHno).

Brrancnenue k... nukia Kapao mis uneansHoro rasa. [lpeacrasienue o pa3oueHun npous-
BOJIEHOTO OOpaTHMOTO IMKJIa HA COBOKYITHOCTh O€CKOHEYHO MaibiX nukioB Kapuo. Tepmo-
JMHAMHYECKOE ONpe/eieHNe SHTponuK. Bropoe Hauamo TepMOIUHAMUKH M SHTPOIHUS Kak
(GYHKIHS COCTOSTHUSI.

[IpuHIKMIT HEBO3MOXKHOCTHA BEYHOTO JIBUTaTessi BTOporo poza (mocrynar ToMmcoHa — jopaa
KenbBuHa). Paznnunbie GopMyIupoBKH BTOPOro Hayana TEPMOJUHAMHUKHU, UX SKBHUBAJICHT-
HOCTb.

[lepBas Teopema KapHo kak cieacTBue 0JHO3HAYHOCTH SHTPOIMHU B 33JJaHHOM TEPMOJUHA-
MHYECKOM COCTOSIHUM. MakCUMasbHbIN K.II.JI. TEIUIOBOW MAlIMHBI B 3alaHHOM TeMIepaTyp-
HOM uHTepBaie (Bropas Teopema Kapno). Temneparypa ¢ TOUkH 3pe€HUsI BTOPOIO Havyaa Tep-
MOJMHAMUKH (TEPMOJAMHAMHUYECKas: a0COIIOTHAS TEMIIEpaTypa).

OCHOBHOE TEpMOJUHAMUYECKOE TOXKECTBO. [IoHATHE O TEPMOAMHAMUYECKUX CTETEHSIX CBO-
60xb1. TepmomHamMuueckue npousBoansle. JnugpdepeHnunanbsHoe Kanopuyeckoe ypaBHEHHUE.

VYpaBHEHUs COCTOSTHUSI U TEPMOJUHAMUYECKHE CTeTIeH! cB0OoAbI. HezaBucumocTs TepmMuye-
CKOT'0 M KQJIOPUUECKOTO YPaBHEHUI COCTOSIHUS (HA IPUMEpE UIEAIBHOIO Iasa).

Hukaer OtTo u duzens.

DHTponUs UACATBHOrO ra3a. Mi3MeHeHne SHTPONUH B OOpaTUMBIX U HEOOPATUMBIX MPOLEC-
cax. TermmooOmen. Pacmpenue raza B myctoty. B3anmuas quddysust pa3audHbIX U OJUHA-
KoBbIX Ta30B. [Tapagokc ['nb66ca.

Bo3spacTtanue sHTponuu B HEOOPATUMBIX IpoOIEccaX, MPOTEKAIONINX B 3aMKHYTON CHCTEME.
HepagenctBo Knaysuyca.

TepMoanHaMuyeckue NOTEHIUANbI. XapakTepucTUudeckue GyHKIMH COCTOSHUSA. XapaKTepu-
ctuyeckue nepeMmeHHble. CooTHomeHuss MakcBemia At TepMOJAMHAMUYECKUX MPOU3BOJI-
HBIX.

VYcioBus TEpMOJIUHAMUYECKOTO PABHOBECHS M SKCTPEMYMBI XapaKTEPUCTUUECKUX (DYHKIMH
COCTOSIHUSL.

PeanbHbie ra3sl. BzanmoseiicTBre MOJIEKYJT Ha MaJIBIX U OOJIBIINX PACCTOSHUIX. Y paBHEHHE
Ban-nep-Baanbca. BHyTpeHHss sHeprus raza Ban-nep-Baansca.

D¢ dexr xoynsa-Tomcona. Temneparypa naBepcun. HaxoxeHre TeMiepaTypbsl HHBEPCHH
s ra3a Ban-nep-Baanbca. [IpuHumn rpagyupoBKu TepMOMETpa B aOCOIIOTHOM TepMOINHA-
MHYECKOU LIKAJIE.

TemnoBas Teopema HepHera. TpeTbe Hauano TepMogMHaAMHUKH. TEMIO0EMKOCTH IIPU TeEMIIepa-
Typax, OJIN3KUX K aOCOII0THOMY HyI 0. HemocTnaxuMOoCTh abCONIOTHOTO HYJISl TEMITEPATYPBI.
OTpunaresnbHble aOCOITIOTHBIE TEMIIEPATYPBI.

XHUMHUYECKUH MOoTeHUMaln. TepMOauHAMUYECKHEe MOTEHIMAIbBI I CUCTEM C IEPEMEHHBIM
YHMCJIOM YacCTHII.

TepmoanHaMudeckne ycioBus paBHOBecHs ¢a3. Pa3oBbie auarpammel. TpoiiHas Touka. [Ipa-
BuJjo (a3 ['mb0ca.



40. IonsaTtue o Ga30BbIX Eepexoax MNepBoro u Broporo poaa. CkpeiTas TemnoTa nepexona. Ompe-
JIEJIEHHOCTb 3HaKa CKPBITOM TEIUIOTHI IEPEX0/1a.

41. Ypasuenue Knaneiipona-Knay3suyca. JlaBjieHne HacBIIEHHOT O Napa.

42. N3orepmbl Ban-nep-Baanbca u cxmxenue razos. [Ipaswino miomaneit (Makcpenna). [pa-
BWJIO pblyara. MetacTaOUIbHBIE COCTOSTHUSL.

43. Tpoitabie Toukn. [lomumopdusm kpuctamio. 3apoasim has.

44. Kputnueckas Touka. CBOICTBa BellecTBa BOJU3U KPUTHUECKOTO COCTOsHUS. Bbruucienue
KpUTHUYECKUX NapaMeTpoB Juist raza Ban-aep-Baanbca. 3aKk0H COOTBETCTBEHHBIX COCTOSIHUIA.

45. CxumxeHue razoB U MOJy4YeHHE CBEPXHU3KUX TeMrepartyp. Jletanaepsl.

46. IloBepxHOCTHOE HaTsDKeHHE. JlaBleHuE MOJ HMCKPUBIEHHOM MMOBEpXHOCThIO. Popmyia
Jlamnaca.

47. Kpaessie yribl. CMaunBaHUE W KalTWJUISIPHBIC SBJICHUS.

48. SIBnenue nepeHoca B razax. TemionpoBoJHOCTb, UG y3Hsl, BA3KOE TpEHUE. DMIIUPUUYECKHUE
YpaBHEHHS U KaUeCTBECHHBIN aHAIIN3.

49. DddexTuBHOE ceuenune paccessHusa. CpeHee BpeMst U CpeaHss AJIMHAa CBOOOAHOTO mpobera.
3aBUCUMOCTD CpeIHEN TTMHBI CBOOOHOTO ITpodera oT Temmnepatypsl (popmyna CézepiieHa).

50. TenaompoBOJHOCTH B ra3ax. DieMeHTapHas MOJIEKYJIIPHO-KMHETUUECKasi TEOpUs TEILIONpo-
BOoHOCTH. KO3 dUIMEHT TerIonpoBOIHOCTH.

51. Iuddys3us B razax. IiaemeHTapHas MOJICKYJIsIpHO-KuHeTH4YecKas Teopus nuddysun. Kord-
¢unment nupdyszun.

52. Bs3koe TpeHue B razax. JJeMeHTapHasi MOJIEKYISIpHO-KUHETHYECKasi Teopusi Bs3KocTh. Ko-
s punment Ba3kocTH. CBsa3b MeXy K03 (UIIMEeHTaMH, XapaKTePU3YIOLIMMHU MPOLECCHI Tie-
peHoca.

53. TennoBoe u3nyuyeHue. PaBHOBecue M3Iy4YeHHS C MaKpOCKONMWYECKMMHU Teiaamu. OObeMHas
IUIOTHOCTh SHEPruM n3nydyeHus. CrekTpaiabHas INIOTHOCTh SHEPIHH U SHTPOIIUH U3ITyUESHMUSL.
CriexTpanbHas YHEpreTU4ecKas CBEeTUMOCTb.

54. OtpakeHue, MPOMyCKaHUE U TOTJIONICHUE SJIEKTPOMArHUTHOTO W3IIy4eHHUs TeraMu. AOCo-
JIOTHO 4YepHoe TeJ0. CBs3b CIEKTPAIBHBIX INIOTHOCTEH SHEPreTHYECKON CBETUMOCTH abco-
JIOTHO YEPHOTO TeJa ¥ YAEIbHON SHEPrH PABHOBECHOTO U3JIyUEHHUS.

55. JlaBiieHHE PAaBHOBECHOI'O U3JIyYCHUS.

56. 3akon Kupxroda.

57. 3akonsl Ctedana-bonpimana u Buna.

58. YpaBHEHHMs COCTOSIHUS U TEPMOAMHAMHUYECKUE (PYHKIIMN PAaBHOBECHOI'O U3JTy4EHUS.

3. IlIpaBujia BbICTABJIEHUS OLIEHKH HA JK3aMeHe

B sk3ameHanmoHHble OMIIET BKITIOYAETCS JBa TEOPETHUECKUX Bolpoca. Ha moaroroBky x
OTBETy Jaercs He MeHee luaca. IIpm OTCYTCTBMM MOJNOXKHUTENBHOM OLIEHKU («YyIOBIETBOPH-
TEJILHO» U BBIIIE) O KOHTpoJbHOU pabdore Nel u/mmm Ne2 nmaetcs MOMOSHUTENbHAS 3a/1ada Io
TE€ME COOTBETCTBYIOLIEH KOHTPOIBbHOM paboThl. B 3TOM cilyuae Bpemsl Ha MOATOTOBKY YBEIHYH-
Baetcsa Ha 0,5 yJaca.

Ilo nToram sKk3aMeHa BBICTABJIAETCS OJHA U3 OLEHOK: KOTIMYHO», «XOPOLIO», «yIOBJE-
TBOPUTEIIBHO» WIN «HEYAOBIETBOPUTEIBLHO.

Onenka «OTJHYHO» BBICTABISIETCS CTYJCHTY, KOTOPBIH IEMOHCTpUPYET TIyOOKoe U
MOJTHOE BJaJICHUE COJACpKaHHEeM MaTepuaia U MOHATHIHBIM anmnapaToM KIacCUYecKo (U3HKY;
YMEET CBA3BIBATH TEOPUIO C MPAaKTUKOW. CTYyIEHT AaeT pa3BEpHYTHIE, NIOJHBIE OTBETHl HAa BO-
MPOCHI IK3aMEHALIMOHHOT0 OWJIeTa U JOTIOTHUTEIbHBIE BOIIPOCHI, COOTIOAAET JIOTUYECKYIO MOCIIe-
JIOBATEIbHOCTD IIPU U3JI0)KEHUN MaTepuaa.

Ounenka «Xopouo» BHICTABISIETCA CTYACHTY, OTBET KOTOPOIO Ha 3K3aMEHE B IIEJIOM CO-
OTBETCTBYIOT YKa3aHHBIM BBIIIE KPUTEPUSM, HO OTIMYACTCS MEHbIIEH 00CTOSATENbHOCTHIO, TITy-



OMHOI, 000CHOBaHHOCTBIO U MOJHOTOH. B O0TBeTe MMEIOT MECTO OT/eNbHbIE HETOUHOCTH (HECy-
IIIECTBEHHBIE OIINOKN), KOTOPBIE HCIPABISIOTCS CAMUM CTYAEHTOM I1OCJIE JTOTOJIHUTEIbHBIX U
(M) YTOUHSIOIIMX BOIIPOCOB YK3aMEHATOPA.

Ounenka «Y10BJ1eTBOPUTEIBHO» BbICTABISETCS CTYACHTY, KOTOPBIH 1ae€T HEAOCTATOYHO
HOJIHBIE U MOCJIEI0BATEIbHbIE OTBETHI Ha BONPOCHI AK3aMEHALIMOHHOT0 OMJIETa U JONOIHUTEb-
HBIE BOIIPOCHI, HO MPH ATOM JEMOHCTPUPYET YMEHUE BbIACIUTh CYIIECTBEHHBIE U HECYIIECTBEH-
Hbl€ MIPU3HAKHU U YCTAHOBUTH MPUYUHHO-CIIEACTBEHHBIE CBsA3U. [IpH M37105K€HNH OTBETOB JIOITyC-
KaIOTCS OIIMOKH B OTIPE/ICTICHUN U PACKPBITUN HEKOTOPHIX OCHOBHBIX MTOHATHH, TEPMHUHOB, B (pop-
MYJIMPOBKE IOJIOKEHHH, KOTOphIE CTYAEHT 3aTpyJHIETCS MCIPAaBUTh caMocTosTenbHO. [Ipu ap-
TYMEHTAllMU OTBETA CTYAECHT HE 0OOCHOBBIBAET CBOM Cy’kJeHMs. Ha yacTh JOMONHUTEIBHBIX BO-
IPOCOB CTYAEHT 3aTpyIHAETCS JaTh OTBET WU JIa€T HEBEPHbIE OTBETHI.

Onenka «HeynoB/1eTBOpUTEJBHO» BBICTABISETCS CTYIEHTY, KOTOPBI JEMOHCTPUPYET
pa3po3HEHHbIe, OeCCUCTEMHbIE 3HaHUs; OECHOpPsIOYHO UM HEYBEPEHHO H3jaraeT MaTepual; He
YMEET BBIJENATDH INIABHOE U BTOPOCTETIEHHOE, HE YMEET COEIUHITh TEOPETUUECKUE MOJIOKEHHUS C
NPaKTUKOM, 10MyCKaeT rpyOble OMUOKH MPHU ONpPEEIeHNH CYITHOCTH PACKPhIBAEMbIX MOHATHH,
SBJICHUH, BCJIEICTBUE HETIOHUMAHUS UX CYIIECTBEHHBIX U HECYLIECTBEHHBIX IPU3HAKOB U CBSI3EH;
JIaeT HETIOJIHbIE OTBETHI, JIOTUKA M OCIEI0BATEIbHOCTD H3JI0KEHUS KOTOPBIX UMEIOT CYIIECTBEH-
Hbl€ U MPUHIUNHAIBHBIE HAPYIIEHUS, B OTBETaX OTCYTCTBYIOT BBIBOJBL. [lOMONHUTENBHBIE U
YTOYHSIOLIME BOIPOCH] 3K3aMEHAaTOpa HE MPUBOAAT K KOPPEKLUH OTBETOB CTyAeHTa. Ha ocHOB-
HYI0 YacTh JIOIOJHUTENIBHBIX BOIPOCOB CTYAEHT 3aTPYyAHIETCS JaTh OTBET WM JA€T HEBEPHBIC
OTBETBHI.

Onenka «HeynoBiaeTBOpUTENBbHO) BBICTABIISAETCS TAKKE CTYACHTY, KOTOPBIH B3sUI DK3aMe-
HallMOHHBII OMJIET, HO OTBEYaTh OTKA3aJICs.



IIpuiaoxenne Ne2
K paboueii mporpamme AMCHUILINHBI «MoJleKyJIsipHast (PU3UKA»

MeTtoauyeckue yKkazaHusi AJsl CTY/IEHTOB M0 OCBOEHUI0 TUCIHUTLIUHBI

OcHoBHOU (OpMON TECOPETUUECKOTO U3JIOKEHHS YU4eOHOr0 Marepuasna Mo JUCIUTIIMHE
«MonexynsipHas GU3UKay ABISETCS JeKIUOHHas (popma. Ha npakTHuecKkux 3aHATHIX aHAIHU3H-
pPYeTCsl U YaCTHYHO TOBTOPSIETCS TEOPETHUECKUI MaTepHall ¢ JIEMEHTAMH OIPOCa CTYIEHTOB H
rpynnoBoro obcyxaeHus. Kpome Toro, Ha NpakTHYECKUX 3aHATUAX OCYIIECTBISAETCS CaMOCTOS-
TEJIEHOE U TPYIIIIOBOE PEIICHHE 3aa4 0a30BOTO YPOBHS U YPOBHS MOBBIIICHHON CI0XHOCTH. [1o
KaX/10i peleHHOH 3a/1adye MPOBOJIUTCS IPyNIOBOE OOCYKACHUE pe3yJIbTaTOB, BBIACHEHHE UX
CBSI3U ¢ PyHIAMEHTAILHBIMU 3aKOHAMHU (DPM3UKH, Ha KOTOPBIE OonupaeTcs pemeHue. B HeoOxoam-
MBIX CIyYasiX aHaJIU3UPYIOTCS MPeesIbHbIE IEPEXO/Ibl.

OcHOBHBIMU (hOpMaMH CaMOCTOSITEIILHON PaOOTHI CTyNEHTA SIBIISIOTCS W3ydeHHE KOH-
CIEKTa JIEKLUI, OCHOBHOM M JONOJIHUTENBHOM JINTEpaTypbl, HHTEPHET-PECYPCOB M0 33aJaHUIM
JUTSL CAMOCTOSATENLHOM paOOThI, pelIeHHE 3a1a4 (JOMAIIHUX 33/IaHUi ).

Taxum obpa3om, nepBas 3ajjaua OpraH13alMyi BHEAY JUTOPHOM caMOCTOSTENbHOM paboThI
CTYZICHTa — 3TO COCTABIICHHE WHANBHYaJIHHOTO PACITUCAHMUS, KOTOPOE JIOJDKHO OTPaKaTh BPEeMs
3aHATHH, UX XapaKTep, IepepbIBbl HA 00€, YKHH, OTABIX, COH, IPOE31 U T.[.

PexomeHnganum mo caMocTosATeJIbHOM padoTe ¢ HCTOYHUKaMHU MH(opmanuu. [Ipu pa-
00Te ¢ TUTEepaTypol U UHTEPHET pecypcaMu peKOMEHYeTCs:

— 4uTaTh y4eOHUKU He mofpan (maparpad 3a maparpadom), a uCKaTh HHPOPMAIUIO IO
MHTEPECYIONIEMY BONPOCY, OMHUPAsCh HA KOHCIEKT JICKIMH, TaK KaK CTPYKTypa H TO-
CJIeZIOBATENILHOCTh U3JI0’KEHHSI B JIGKLIMOHHOM KypC€ MOXKET OTJIMYATHCS OT CTPYKTYPbI
U TI0CJIEI0BATENbHOCTH MaTepuaia B yueOHUKE;

— IPU PaCCMOTPEHHUH Ka)KJOI'0 BOIPOCA 110 BO3MOKHOCTH UCIOJIBb30BAaTh HECKOJIBKO HC-
TOYHHMKOB, ITOCKOJIbKY IPH CPaBHEHUU MH(POPMALIUU U3 Pa3HbIX MCTOYHUKOB JIOCTUTA-
eTcs Oosee TIIy00Koe MOHUMaHKe, BBISBICHHE OCHOBHBIX I BTOPOCTEIICHHBIX aCTIeKTOB
M3y4aeMoro BONpoca;

— MaTeMaTH4YecKue MpeoOpa3oBaHusl, U3JIOKEHHbIE B JIUTEPAType, MPOIEIbIBATH CaMO-
CTOSITENTFHO JJISl aKTHBHOTO OBJIAJICHHS N3Y4aeMbIM BOTIPOCOM.

PexoMeH1a1IuM 110 CAMOCTOSATEIBLHOMY pelIeHHI0 3a1a4. Pemenue 3a1aun peKoMeH1y-
€TCsl HAUMHATh C aHaM3a yciaoBuid. [Ipexe yem npuctynars K npeoOpa3oBaHUsIM, HY>KHO BbISIC-
HUTb XapakTep sBJICHUS (IIPOLecca), COOTBETCTBYIOIIETO YCIOBUAM 331a4H, (PU3NUECKUE 3aKOHBI,
KOTOPBIM JIOJIKHO TMOYUHSTHCS SBJICHHUE (ITPOIIECC) B YCIOBUAX 3aaUH.

B mpornecce MaTeMaTnueckux nNpeoodpa3oBaHUi MMOJIE3HO MPOBEPSITH MPOMEKYTOUHBIE pe-
3yJbTaThl HA COOTBETCTBUE COOOPAKEHUSM PAa3MEPHOCTH BEIIMYHH, BXOISIIUX B (DOPMYJIBI, 3TO
MO3BOJIMT BBISIBUTH BO3MOXHYIO OLIMOKY Ha paHHEM 3Tale pereHHs..

KoHeunslii pe3ynpTar Takke Hy)KHO MPOBEPUTH HAa Pa3MEPHOCTD, 10 BO3MOKHOCTH — Ha
npezenbHble ePEX0Ibl.

[Tocne momrydeHust KOHEYHOTO Pe3yJIbTaTa PEKOMEHYETCsl BEpHYTHCS K aHATN3Y yCIOBHIA
3aJa4d ¥ MOBTOPUTH €T0 C YYETOM pe3yJibTaTa PEeLIeHHUS.

B xo1e u3yyeHusi Kypchbl CTyAeHTHI MOJYy4al0T HHAUBHAYAJIbHbIE 3aJaHus. Brimo-
HEHHME KOHTPOJIUPYETCs CTYAEHTaMH caMoCTosATeNbHO. OTBETHI K 3aJjauaM MpUBEICHBI B cOOp-
HUKe 331a4. OTBETH Ha BOMPOCHI COAEPIKATCS B TEOPETUYECKOM MaTepuaie, U3JI0KEHHOM Ha
JEeKIMIX U B yUeOHHUKAX U3 CIIUCKA PEKOMEHI0BAaHHOM JINTEpaTyphl.

[TproOpeTéHHbIe YMEHHS M HABBIKH PEIICHHS 33734 MPOBEPSIIOTCS B XOJE IBYX KOH-
TPOJIbHBIX paboT.

PexoMeH1a1IuM MO MOATOTOBKE K Ik3aMeHY. OCHOBHBIC PEKOMEH IAINH IO TTOJITOTOBKE
K K3aMEHY T€ )K€, YTO 1 [0 CaMOCTOSATEIbHOM paboTe B ceMecTpe — OMUPaThCsl Ha KOHCTIEKT JIEK-
M, CPAaBHUBATD M3JI0KEHUE BOTIPOCA B HECKOJIBKUX HCTOUYHUKAX HH(POPMAIHH, CAMOCTOSTEIIHHO
IPOBOJUTH MaTeMaTHYECKHUE PeoOpa30BaHUsL.



PekoMeHyeTcs HaMETUTh IPUMEPHBIN TpadUK U3ydeHHs] MaTepuana, THEBHYIO HOPMY C
YYETOM KOJIMYECTBA JHEN HA MOATOTOBKY.

XKenarenpHO cOOMIOIATH PACTIOPAIOK JHSI, BHIHOCS OCHOBHYIO Harpy3Ky Ha yTpEHHHUE U
JTHEBHbBIE Yachl. O0sA3aTeIbHO OTBOIUTH BPEMSI Ha COH, MIPOTYJIKH, PETYJIAPHOE MUTaHUE.

[Ipy BOBHMKHOBEHHMH 3aTPYJIHEHUHN ¢ KAKUM-THOO BOMPOCOM PEKOMEHIYETCs MEpPenTH K
CJIEQYIOIIUM BOIPOCaM, HE TpaTs BPEMEHU Ha JaHHbIA. B ganbHeleM MOXHO BEPHYTHCS K BO-
MIpOCY, BbI3BABIIEMY 3aTPyJHEHHUE, 3aJ1aTh €r0 MPENO01aBaTel0 Ha KOHCYJIbTAllUU.

B koHI1€ moAroTOBKY 11€51ec000pa3HO KPATKO MPOCMOTPETH BCE BOIIPOCHI, MOMBITATHCS BbI-
JIEIUTh B Ka)KJIOM OCHOBHBIE TTOJIOKEHUSI.

YuyeoHO-MeTOANYECKOE 00ecTIeYeHue
CaMOCTOSITE/IbHOI padoThI CTYIEHTOB 10 AUCHUILIHHE

Jl1st caMOCTOATENBHOM pabOTHl CTYJICHTOB PEKOMEHIYETCSI UCIIOIB30BATh JTUTEPATYpPy U3
PEKOMEHI0BAaHHOTO CIHCKA, YIEKTPOHHO-OUOIMOTEUHbIE CUCTEMBI, TOJIMTUCKA Ha KOTOPHIE MIPEJI0-
crapiieHa yepe3 SApl'Y, CIMCOK M MHCTPYKUHUIO MO MCIOJIb30BAHUIO KOTOPBIX MOXHO HAaWTH O
azapecy: http://www.lib.uniyar.ac.ru/content/resource/net_res(1).php u UHTEpHET-pecypchl, B TOM
YrcIie MEXIyHapOJHbIN HaydyHO-00pazoBaTenbHbIil calT EqWorld. Caiit EQWorld cogepxur 06-
MIUPHYIO WH()OPMAITHIO O Pa3TUYHBIX KJ1accaX OOBIKHOBEHHBIX TU(D(PEepeHIIMATBHBIX yPaBHEHUH
(OY), nuddepeHunanbHBIX ypaBHEHUN ¢ 4acTHBIMU Ipou3BoAHbIME (Y pUIl), HHTErpasbHBIX
ypaBHEHUH, (QYHKITMOHAILHBIX YPABHEHHUH U APYTUX MaTeMaTHYECKUX ypaBHeHHI. Ocoboe BHH-
MaHUE yJeJICHO YpaBHEHUSAM MaTeMaTH4ecKoi (Qpu3uku v MexaHuku. [IpuBeneHbl TaOIUIIBI TOY-
HBIX PEIICHUH, OMMCAHbI METO/IbI PELICHUS] YPaBHEHUMN, €CTh HUHTEPECHBIE CTaThH, TaHbl CCHUIKU
HA MaTeMaTUYECKUE MPOTPaMMBbl, YKa3aHbI aJpeca HaAyYHBIX CalTOB, U3AATEIbCTB, KyPHAIOB U
np. Umeercs nuaamudeckuii pasnen EqArchive, KOTOpeId gaeT BO3MOXHOCTh aBTOpaM Omepa-
TUBHO ITyOJIMKOBATh CBOM YPAaBHEHUS M UX TOUHBIC PEUICHMUS, IEPBBIC HHTETPAIIBI U MPeoOpa3oBa-
HUs. ColepXuT yueOHyo (PU3UKO-MaTEMaTHIECKY0 OMOIHOTEKY, B KOTOPYIO aBTOPHI MOTYT J0-
0aBIATH CBOM KHUTH M IUCCEPTAIIMH, a TaKXkKe POopyM Uit BOpocoB u auckyccuii. EqWorld npen-
Ha3Ha4yeH JUIsl HIMPOKOTO Kpyra y4eHbIX, pernoiaBaTesieil By30B, HHKEHEPOB, aCIIUPAHTOB U CTY-
JEHTOB B PA3NTUYHBIX 00JIACTSIX MAaTEMAaTUKU, MEXaHUKH, PU3UKU, XUMHH, OMOJIOTUU U MHIKEHEP-
HBIX HayK. Bce pecypcrl caiiTa saBisiFoTCsl O€CTUIaTHBIMU 117151 eTo mojk3oBareneir. EqWorld conep-
#HT 0Kk0J10 2000 BeO-cTpaHuLl (KHUTH OMOTMOTEKH HE YUUTHIBAIOTCS).

JI71st caMOCTOSITENIBHOTO TI0/100pa IuTepaTypbl B oubnuoteke Spl'Y pekoMmeHmyeTcs uc-
HOJIB30BATh CIIEAYIOLIEE:

1. JInunbiii kadbunet (http://lib.uniyar.ac.ru/opac/bk_login.php) maer Bo3MOXHOCTH TIO-
JTy4eHUs on-line T0CTyma K CIIUCKY BBIJAHHON B aBTOMAaTU3UPOBAHHOM PEKUME TUTEPATYPHI, TPO-
CMOTpa U KOMTUPOBAHUS 3JIEKTPOHHBIX BEPCHI M31aHUI COTPYIHUKOB YHUBEpcHUTETa (Yuel. 1 Me-
TOJI. TOCOOWSI, TEKCTHI JIeKIwii U T.1.) st paboTsl B «JInayHOM KaOuHETE» HEOOX0IUMO 3aiTH Ha
caiit Hayunoit 6ubnuotexu Spl'Y ¢ m000it Touku, MEroIIen gocTyn B Internet, B MyHKT MEHIO
«ONEeKTPOHHBIN KATAJIOT»; POUTHU MPOIIETyPy aBTOPHU3AIINH, BEIOPAB BKIAIKY « ABTOpU3ALHS, U
3aIlOJIHUTH MIPEJICTABICHHBIE OIS HHPOPMAIIIH.

2. DyieKTpOHHas1 OM0IMoTEeKa y4eOHbIX MaTepuaioB SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) cogepsxut 6omee 2500 MOTHBIX TEKCTOB y4eO-
HBIX U Y4eOHO-METOAMYECKUX MATEPUAJIOB TI0 OCHOBHBIM M3yYaeMbIM JUCIUTUTHHAM, U3IaHHBIX
B yHHBepcuTeTe. JlocTyn B ceTH YHUBEPCUTETA, JUO0 10 JIOTHHY/TIapOIIo.

3. DuekTpoHHasA KapToTeka «KHUTr000ecne4eHHOCTh)
(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpsiBaeT yueOHBIN (PoHI HaydHOH
oubnuoteku Spl'Y, npenocrapisieT onepaTUBHYIO HH(POPMAIIUIO O COCTOSIHUN KHUTOOOECTIeYeH-
HOCTHU IMCUUIUIMH OCHOBHOM U JOTIOJIHUTEIBHOMN JTUTEPATY PO, a TAaKkKe UKJIIA JUCIIUILINH U CIIe-
[UATBHOCTEH. DIEeKTpOHHAsA KapToTeka « KHUTroo0ecneueHHOCThY TOCTYIHA B CETH YHUBEPCUTETA
u yepe3 JInuHbIi KaOuHET.






