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AHHOTANMA

MonekynspHas Gu3nKa U TEPMOAMHAMUKA — Pa3aelibl (U3UKH, B KOTOPHIX W3y4arOTCsl 3aBUCUMOCTH CBOICTB
TEJI OT UX CTPOEHHS, B3aUMOAEHCTBHS MEX/y YaCTHIIAMH, U3 KOTOPBIX COCTOST TeJa, M XapakTepa JBUKECHHS
qacTul. V3ydeHWe MUCHMIUIMHBI HAYMHAETCS CO 3HAKOMCTBA CTYIACHTOB C XapaKTEPHBIMH 3HAUYCHHSIMHU
Pa3IMYHBIX MUKPOCKOINHMYECKMX M MAaKpPOCKOIMYECKHX MapaMeTpoOB BEIIECTBA B PA3IMYHBIX arperaTrHbIX
COCTOSIHMSX. borblioe BHUMaHHE B Kypce YHGNSAETCS YCTAHOBJICHHIO CBS3M MAaKpPOCKOITMYECKUX
XapaKTEepUCTHK BELIECTBA TAKUX, KaK NMapaMeTPbl COCTOSHUS, TEIUIOEMKOCTh, TEIIIOPU3NUECKUX NTapaMeTpOB
U T.II. C OCOOCHHOCTSMH CTPOCHUSI M 3aKOHAMHU MEXMOJICKYJISIPHOTO B3aUMOICHCTBHSI OTPOMHOTO KOJINYECTBA
MHUKpPOYACTHII, COCTABISAIOIIUX €TO.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- TEepMOIMHAMUKA M MOJEKYIApHas (HU3MKa» SBISIETCS HM3yYeHHE CTYAEHTAMU OCHOBHBIX 3aKOHOB
TEPMOIMHAMUKH U MOJICKYJISIPHOIN PU3HKH.

33]13‘[1/[ JAUCHUIIINHBI

- 3HAKOMCTBO ¢ 0a30BBIMH OSKCHEPUMEHTANbHBIMH (akTamMu B OONAacTH TEIUIOBBIX H
MOJIEKYJISIPHO-KUHETUUECKUX SBJICHUM;

- YCBOCHUEC OCHOBHBIX KOHHCHHHﬁ, HCIIO0JIb3YCMBIX JUIA OIIMCaHuA TCIIIIOBBIX n
MOJICKYJIAPHO-KUHCTUYCCKUX HBHGHI/II\/'I;

- OBJIAJEHUE TMPOCTEUINMMU MaTeMaTMYECKUMHU METOJaMH, IIO3BOJSIIOIIMMH pPEIaTh 3aJaqd
TEPMOANHAMUKU ¥ MOJIEKYJISIPHON (PU3UKHU;

- pelIeHue 3aa4, OXBaThIBAIOLINX OCHOBHBIC ITPUIOKCHUS TEPMOJMHAMUKH U MOJICKYJIIPHON (DU3UKH.
2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPELICHUS
VK-1 CnocoGeH oCyIIecTBIATh TIOHCK, 3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH
KpUTHUYECKUH aHanu3 u cuHTe3 uHopmanuu, |YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
MPUMEHATh CUCTEMHBIH MOJXO sl pelieHust | (opMUpPYET COOCTBEHHBIE CYKACHUS U OLCHKH
[IOCTaBJICHHBIX 3a/1a4 VYK-1.5 Ormpenenser W  OLEHHBAaET  MPAKTHUYECKUE

MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491
OIIK-1 CniocobeH npuMeHSTh OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(byHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeuarTb IIyTH €€ PEeLECHUs

oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

- YHUCIICHHBlE  TOPSAOKA  BEJIWYWH,  XapakTepHble I  pa3IW4HBIX  TEIUIOBBIX |
MOJIEKYJISIPHO-KUHETUUECKUX SBJICHUM;
- OCHOBHBIE 3aKOHBI TEPMOIMHAMUKHN U MOJICKYJIIPHON (PU3UKY;
- IEpBOE, BTOPOE U TPEThE Hayajga TEPMOJUHAMHUKY;
- YpaBHEHMS COCTOSIHMS MJI€aJbHOTO ra3a u raza Ban-nep-Baainsca;
- OCHOBHbIE TEPMOJUHAMUYECKHUE ITOTEHIIUAIIbI;
- CTAaTUCTUYECKUI CMBICI HTPOIIHH;
- pacupenenenus Makcseiuia u boipiMana;
- 3aKOH PaBHOMEPHOTO paclpeesieH s SHEPTHH M0 CTETIEHAM CBOOOIbI;
- (hM3MUECKYIO CYIIHOCTH (ha30BBIX NEPEXOA0B MEPBOTO M BTOPOTO POJa;
- 3aKOHOMEPHOCTH SIBJICHUH neperoca (1u¢y3un, BI3KOCTH, TEIIIONPOBOJHOCTH);
- 3aKOHBI OPOYHOBCKOT'O JIBHKECHUSI.
YMETb:



- abcTparupoBaTbCs OT HECYLIECTBEHHOTO IPY MOAETUPOBAHNUHN PEabHBIX (PU3NYECKUX CUTYaIH;
- JIeJ1aTh [IpaBUJIbHBIE BBIBOJIBI U3 CONIOCTABIIEHUS PE3Y/IbTaTOB TEOPUU U IKCIIEPUMEHTA;

- HaXOOUTh Oe3pa3MepHbIE MapaMeTphl, ONPEACISIONINE H3y4aeMOe SIBICHUE;

- IPOU3BOIUTH YUCIIEHHBIE OLEHKU T10 IOPSIIKY BEIUYHHBL;

- JIeJIaTh Ka4eCTBEHHBIE BBIBOJIBI ITPH MEPEXOJIE K MPEEIbHBIM YCIOBHSIM B U3y4aeMbIX MpodIeMax;
- 00ecreunTh JOCTOBEPHOCTH MOMyYaeMBbIX PE3YJIbTaTOB;

- BUJECTh B TEXHUYECKHX 3aa4ax (pU3nueckoe coaeprkaHue.

BJIAJIETh:

- METOJJaMH pelieHus (PU3NIECKUX 33139 TI0 TEPMOIMHAMHKE ¥ MOJICKYJISIPHON (pH3HKe;
- HaBBIKAMH CaMOCTOSATENBHOM paboThl B OnbinoTeke u MHTEpHETE;

- HaBBIKAMH OCBOCHUS OOJIBIIOT0 00beMa HH(POPMAIIHH;

- KYJIBTYPOI IOCTAHOBKU M MOJCIMPOBAaHMS (PM3UYECKUX 3a/1a4.

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

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 I'a3 Ban nep Bannca. 4 4
2 Kunernueckue siBneHus. 5 5
3 OcHOBHBIE 3aKOHBI TEPMOIUMHAMUKH. 10 10
4 [ToBepxHOCTHBIE SBIECHUSI. 3 3
5 Craructuueckue pacrpeeneHusl. 5 5 45
Teopus remnmoémrocreit. Onykryanny.
6 ®a30BbI€ IPEBPALLECHUS. 3 3
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. I'a3 Ban nep Bansca.

VYpaBuenune Ban nep Baanbca. M3otepmbl raza Ban nep Baambca. Kputuueckue mapamerpsl.
[IpuBenénnoe ypaBHeHHE. 3aKOH COOTBETCTBEHHBIX cocTosHUi. Temmeparypa boiins. I[lpaBuio

MakcBeinia.

BuyTpeHHss sHEprus, TEINIOEMKOCTH , U 3HTpomnus rasza Ban nep Baanbca. Anmabatuueckuil u
MONMUTPONMYECKUH Tporiecchl s Ta3a Ban nep Baanmbca. Anmabarudeckoe paciupenue raza Ban

nep Baanbca B Bakyym.

Unterpaneubiii  agdexr [xoyns-Tomcona mma raza Banm nep Baansca. Kpuas unBepcun
uHTerpanpHoro  3ddekra B mpuBenéHHbIX nepeMeHHbIX. Juddepenumanphbii  dd ekt
Jxoyns-Tomcona juist rasa Ban gep Baanbsca. Kpusas unBepcun nuddepenuuansioro 3¢dexra B

HPUBEINEHHBIX [1€PEMEHHBIX.

2. Kunetnueckue siBIeHUS.




[IpoxokeHne mydyka 4acTHIl Yepe3 ra3 HEeMOJBIKHBIX pacceuBareneil (Moenb TBEPABIX IIAPOB).
Pacnpenenenne mo mpoberam m ero cBoicTBa. lazokuHeTHueckoe cedeHue. CpemHsis JUIMHA
cBOOOMHOTO Mpobera YacTUIlhl B "CBOEM" Ta3e M B CMECH JIBYX I'a30B.

Bsskocts raza.  TemionpoBOIHOCTB, 3akoH @ypee. Kosddumment rtemmonpoBogHOCTH
OJTHOATOMHOTO Tra3a.

Bzaumnuas nuddysus aByx raszos, 3akoH Ouka. Koadpdunuent nuddysun. Auddysus kak nporecc
ciydaitHoro Omyxnanus. dopmyna DHHIITEHHA Al CPEAHEr0 KBaJpara CMENICHUS YacTHUIIBI 3a
3aJ]aHHOE BpeMsl. [MonemwxuoCTh. CBSI3p  MOABMKHOCTH € KodddunmeHTtoM auddysuu.
[TopBHKHOCTH OPOYHOBCKOM YaCTHUIIBI.

SBneHus nepenoca B pazpexkEHHbIX razax. Jpdexr Kuyncena. Dpdy3nonnoe pazaenaeHne ra3oBbIx
cMmeceil. TeueHue pazpeskeHHOTO ra3a uepes Tpyoy.

3. OCHOBHBIE 3aKOHBI TEPMOJAMHAMHUKH.

l"a3oBbIe 3aKkOHBI. AOCONIOTHAS TeMIleparypa. YpaBHEHHE COCTOSHUS HieanbHoro rasa. [locTosHHAs
Bonbumana. IlepBoe Hawanmo TepMoavHAMHUKU. PaBHOBECHbIE M KBa3HpPaBHOBECHBIE IPOLIECCHI.
OOmmiee BbIpakeHHE A1 pabOTHI ra3za MpHU PaBHOBECHOM Iporecce. PaboTra mpu M30TepMHUUECKOM
pacmupeHuu wuaeanpbHoro rasa. llukmumdeckue mponecchl. TerioBoi ABHUrareib, XOJOAMIIbHAS
MallHa, TEIUIOBOW HACOC U XapaKTEPUCTHKHU UX 3D (HEeKTHBHOCTH.

TermnoémkocTs. He3aBUCMMOCTh BHYTpPEHHEW HSHEPrHMU HJCAbHOTO Ta3a OT o0b&éMa. YpaBHEHHE
Maiiepa. AanabatniuecKuii ¥ MOJUTPONMYECKUI MpoLecchl (MaeanbHbli ra3). YpaBHenue beprymim
101 ainabaTH4eckoro TeueHHs uaeanbHoro raza. CKopocTh ucTeueHus ra3a u3 orsepctus. CKopocTb
3ByKa B razax.

Bropoe nawano tepmoamnamuku. IlepBas teopema Kapno. PasenctBo Knaysuyca. DuTponwus.
OHTponus uaeaabHoro raza. O0beAMHEHHOE YpaBHEHUE NIEPBOTO M BTOPOTO HAYaJ TEPMOJUHAMUKH.
HepasenctBo Kiaysmyca. Bo3spactanuwe SHTpONUHM aauab0aTU4ecKd  H30JIMPOBAHHON CHCTEMBI.
Anmnabatnyeckoe paclIMpeHHe HJeanbHOro raza B BakyyM. llapagoxc I'm66ca. HeBozmoxHOCTBH
CYIIIECTBOBAaHUS BEYHOTO JIBUTaTessi BTOporo poaa. Bropas teopema KapHo. Bepxusisa rpanuma KI1/]
MIPOU3BOJILHOIO LIUKJIA.

TepMomuHAMUYECKHE TOTEHITMAIBI. DHTANBITNS, CBOOOHAS SHEPTHUs, MOTeHIHaI (3Heprus) [ udoca.
CootHomennss MaxkcBemna.  CriencTBus COOTHOIIEHHMM MakcBenia: 3aBUCHMOCTh BHYTPEHHEH
SHEPrHMHM M TEIJIOEMKOCTH  TOMOICHHOW CHCTEMBI OT 00b&Ma, PasHOCTh , HW30TEPMUUYECKOE U
ajrabaTuvecKoe cxxarue KUAKocTer. TepMonmuHaMuka qeopMaliy CTepKHEH.

TpeTbe Hauajgo TEPMOJMHAMUKHM W €ro CIEACTBUA: oOpalleHHEe B HYJIb NPU  TEIUIOEMKOCTEM,
kod(dumenTa  TEMIOBOTO  paclIMpeHHs W TEPMUYECKOro  Kod(pQHUIMEHTa  JIaBJICHUS;
HEIOCTIKUMOCTD a0COJIIOTHOTO HYJISL.

4. IToBEepXHOCTHBIC SIBIICHHUSI.

HOBerHOCTHOC HaTAXKCHUC, (bOpMYJ'Ia Jlannaca. TepMOI[I/IHaMI/IKa TOBCPXHOCTHOI'O HATSXKCHUS.

3aBUCHMOCTD JIaBJICHHSI HACBHIIICHHOTO Mapa OT KPUBU3HBI MMOBEPXHOCTH uUAKOCTH. Kunenne. Ponb
3apojplliell py 00pa3oBaHUK HOBOH (a3bl.

5. Craructudeckue pacrpenenaeHus. Teopus TerioéMKkocTeld. OiayKTyarum.

Pacnipenenenne MaxkcBemna (pacnpeneneHne MOJeKyl 1o (U3ndecKd OECKOHEYHO MajbiM 00hEMaM
mpocTpaHcTBa ckopoctel). CpeaHekBaapaTHUHAash CKOpOCTh. PacmpeneneHue MOJEKYT IO
KOMIIOHEHTaM M a0COJIOTHBIM 3Ha4YeHHsIM ckopocTH. HambGosee BeposTHast CKOpOCTb, CpeAHUit
MOJyJIb CKOPOCTH.

UHcao CTONKHOBEHMH MOJEKYNl C EAMHHUIEH IUIOMIagu CTEHKHM 3a eAWHULy BpemeHu. CpenHss
9HEPIusi MOJIEKYJI, BBUICTAIOIIMX B BAKyyM U€pe3 Majloe OTBEPCTUE.

PaBHOBecue rasa Bo BHEIIHEM ITOTEHIMAIBLHOM HoJ€e. Pactipenenenue bonbumana. bapomerpuueckoe
pacnpeneneHue.

Pacnpenenenne ['m606ca. DKBHBaJCHTHOCTHh CTAaTUCTHYECKOW M TEPMOJUHAMUYECKOH TEMIEpaTyp.
Craructuueckuid cMbicn 3HTporyd CraTtucThdeckass cymMma U €€ CBSI3b C TEPMOAMHAMHYECKUMHU
[OTEHIUAIaMHU.



OneMeHTBl KBAaHTOBOW Teopuu TerioéMkocreil. CrarucTuueckas cymMma, BHYTPEHHSS DHEPIus U
TEMIIOEMKOCTh JIByXaTOMHOIO MJICaJIbHOTO ra3a. XapakTepucTHueckue Temneparypsl. Kimaccnueckuit
3aKOH PaBHOMEPHOTO PACIPEAEICHUs] YHEPTUH IO CTENEHSIM CBOOObI. TeroéMKOCTh KPHCTANIOB
(3axon [romonra—IlTn).

OnykTyany 4uclia 4YacTHIl B 3aJaHHOM o00bEéMe wujeanpHoro rasza. Dnykryanuu oO0béMa u
TeMIepaTypbl. 3aBUCHUMOCTh (UIYKTyallMid OT 4YHCla dYacTul. TepMoJMHAMUYecKas Teopus
¢bnykryanuii. Biusiaue giaykryannii Ha 9yBCTBUTEIBHOCTD U3MEPHUTEIBHBIX IPUOOPOB.

6. ®a3oBbIe MPEBpAILECHUS.

DKcTpeManabHOE CBOMCTBO TEPMOIMHAMUYECKOTO MmoteHuuana ['mbOca. YcnoBus paBHOBecHs ABYX
¢a3. Xumuueckue norennuansl. Kpusas paBHoBecus. YpaBaenue Knaneiipona-Knaysuyca. ®azoBsie
Mepexo/Ibl IEPBOro U BTOPOTO Poja.

HuarpaMma COCTOSIHUM cHCTeMBbl JKHAKOCTh-map. Kputuueckas Touka. IlpaBuio peruara.
3aBUCUMOCTb JaBJIEHMS HACBHIIIEHHOIO IIapa OT TeMIleparypbl. TerIoéMKOCTh HACBILIEHHOIO Iapa.
3aBUCHMOCTb TEIIOTHI (Pa30BOro Mepexoaa OT TeMIeparypsl (o0liee ypaBHEHHE U €ro pPeLIeHre IS
CHCTEMbI KHJIKOCTh-IIap BIAJIN OT KPUTUYECKON TOUKH).

YceroitunBocTh pa3. MeracTaOuinbHbIE COCTOSHUS. [lnarpaMMa COCTOSTHHIM CHCTEMBI JIE—BOa—TIap.
TpoitHas Touka.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

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

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. O6uwmit kype ¢pusuku [Teker] : B 5 1. T. 2 : TepmoanHamuka u MoJieKyIsipHast (pu3uka : y4eO.
nocobwue mis By3oB / [I. B. CuByxun .— 5-¢ u3n., ucnp. — M. : @usmarnut, 2005, 2006, 2011, 2014
— 544 c.
2. OcHoBsl pusuku [Teker] : Kype oOmieii ¢puzukn : B 2 T. T. 2 : yueOHUK 17151 By30B. KBanTOBas 1
craructrueckas ¢pusuka. Tepmonaunamuka / B. E. Benonyukun, J[. A. 3aukun, 0. M. [lunentok ; nox
pen. FO. M. llunenroka .— 2-e u3a., ucnp. — M. : @uszmariuT, 2007 .— 608 c.
3. ®usuka MakpocucteM : OcHoOBHBIC 3akoHKI [ TekcT] : [yueO. mocobue s By3oB] / U. E. Upono .—
2-e u3n., non. — M. : bunom. Jlaboparopus 3nanuii, 2004, 2006 .— 207 c. — ("Texuudeckuit
yauBepcuret"). - [Ipeam. ykas.: ¢. 300-307. - 3000 3k3. - ISBN 5-94774-122-9 (B mep.)) .
4. Coopnuk 3ama4d o obmemy kypcy ¢pmzuku [Tekcer] : B 3 4. U. 1 : Mexanuka. TepmonnHaMuka u
MoneKymspHas puzuka : yued. mocobue ains By30B / mof pea. B. A. OBunHknHa .— 3-€ U3]1., UCTIP. U
nor. — M. : ®uszmarkaura, 2013 .— 560 ¢
®onn muTeparypbl Kadenpbl

JomnonHurenbpHas auTeparypa

1. Kypc obmieit pusuku. Mexanuka u MmonexyisipHas ¢pusuka [ Texct] : [yue6. mocobue s By3og] / JL.
. Jlaanay, A. U. Axuesep, E. M. Jlupmun .— 3-e u3zn. — M. : Jloopocser : KJIV, 2011 .— 340 c.
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2. llérones N.d. DnemMeHTHI CTAaTUCTUYECKONW MEXaHUKH, TEPMOAMHAMUKHI 1 KUHETHKHU. — M.: fHyc,
1996.

. Ky6o P. Tepmoauaamuka. — M.: Mup, 1970.

4. Oeitaman P, Jletiton P., Conyic H. deitamanoBckue neknuu no pusuke. Beim. 4. — M.: Mup, 1965.
5. Peiip @. Cratucruueckas ¢usuka (bepkneeBckuii kype dusukn) T. 5. — M.: Hayka, 1986.
6
7

W

. benonyuxun B.E. Kparknii kypc TepmoauHamMuku. — M.: MOTH, 2010.

. Kupnuenko H.A., Kupuuenko H.A. TepmonuuaMuka, craTucTHdecKast MOJIEKyisipHas Gu3unka. — M.
®duszmarkHura, 2005.
8. Kopotkos [1.®. MonekynspHas ¢pusuka u TepmouaamMuka. — M.: MOTU, 2009.
9. Ilpyt 3.B., Knenos C.JI., OBcsinaukoBa O.b. BBenenue B TeopHrio BEpOATHOCTEH B MOJIEKYJISIPHOM
¢uzuke. — M.: MOTU, 2002.
10. IpyT 3.B., Knenos C.JI., OcsirankoBa O.b. DnemenTs Teopun GpayKTyaruii 1 6pOyHOBCKOTO
JBWKEHUS B MOJIEKYJIsipHO#H (usuke. — M.: MOTH, 2002.
11. 3aukun H.A. DuTponusa. — M.: MOTH, 2003.
12. TIpyt 3.B. Tenmnoduznueckue cBoicTBa TBEPABIX Ten. — M.: MOTH, 2009.
13. Bynsirun B.C. HekoTopsle 3anauu Teopuu terionpoBogaocta. — M.: MOTU, 2006.

14. KopsisoB B.I1. Metons! penienus 3aia4 B oduiem kypee ¢pusnku. TepMoJuHaMUKa U MOJICKYJISIpHAs
¢uzuka. M.: Beicmas mkomna, 2009.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://mipt.ru/education/chair/physics/S_II/Metod TD/
2. http://lib.mipt.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

oOyyaroruecs: MOI'yT HCIIONIb30BaTh nporpaMMusbie cpeactsa MATLAB, Mathcad, Wolfram
Mathematica.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

[TomMrMo mocemieHus! JEKIUH U CEMUHAPOB sl YCIIEITHOTO OCBOCHUS Kypca OT CTYIEHTOB Tpedyercs
caMmocTosATeNbHast paboTa. B OCHOBHOM 3TO BpeMs OTBOIUTCS Ha CaMOCTOSTENILHOE PELICHHE 3ajad,
BXOIAIIMX B JBa 3adaHus. CaMOCTOSTENbHBIC 3aHATHS BKIIOYAIOT B CE0sl TakKe IOBTOPEHUE
MarepHaja JIEKIUH U CEeMUHAPCKUX 3aHATUN. [l TeKyIlero KOHTpOJIs MpelIosaracTcsi IpoBecTy 3a
CEMECTp OOHY KOHTPOJbHYIO pabOTy M 3allUTy JBYX CaMOCTOSITEIbHO BBINIOJHEHHBIX 3aJaHHU.
CTyIeHTBl, yCIIEIIHO MpoLIeqne Bce (HOpMBI MPOMENKYTOUHOTO KOHTPOJS, AOIYCKAarOTCsA K chade
9K3aMeHa M0 AUCLIHIIIINHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: [puknagHpie MaTeMaTHKa U HU3NKA

npouiIb MOATOTOBKH: TepmosiiepHas SHEPreTHKA U TIa3MEHHBIC TEXHOJIOTHH
du3TEX-1MIKOIA TPUPOAOTIOAOOHBIX, TNIA3MEHHBIX U SICPHBIX TeXHOJIOTH uM. U.B.
Kypuatosa
kadeapa Qu3NKu 1 GU3HNIECKOTO MaTePUATOBEICHUS

Kypc: 1

KBaTuuKanus: Oakanasp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: C.B. PomanoB, kaHa. ¢pu3.-MaT. HayK, JOICHT, TOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl PELICHUS
VK-1 CnocoGeH oCyIIecTBIATh TIOHCK, 3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH
KpUTHUYECKUH aHanu3 u cuHTe3 uHopmanuu, |YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
IMPUMEHATh CUCTEMHBIH MOIXOJ s petieHust | (hopMUpPYET COOCTBEHHBIE CYKACHUS U OLCHKH
[IOCTaBJICHHBIX 3a/1a4 VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE

MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491
OIIK-1 Criocoben npuMeHsTh OIIK-1.1 Cnocoben aHanmM3upoBarh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeuarTb IIyTH €€ PEeLeHUs

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynsrare wm3ydeHus aucumiuiiHbl «OOmas Qu3uka: TepMOIMHAMUKA M MOJCKYJSIpHAs (DH3HKa»
00yJaronuiics JOmKeH:

3HATb:

- UHCJIGHHbIE  MOPAAKU  BEJIMYMH,  XapakTepHble A Pa3jIMYHbIX  TEIUIOBBIX U
MOJIEKYJIIPHO-KMHETHYECKHX SIBIICHU;
- OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH U MOJICKYJIIPHON (DU3HUKH;
- IEpBOE, BTOPOE U TPEThE Hayala TEPMOANHAMHUKH;
- YPaBHEHMS COCTOSIHUS UCAIbHOTO ras3a u rasza Ban-nep-Baainbca;
- OCHOBHBIE TEPMOAVNHAMHYECKHUE MMOTEHINAIIBI;
- CTaTUCTUYECKUN CMBICI SHTPOIINU;
- pacupenenenust Makcsemia u bonbimana;
- 3aKOH paBHOMEPHOTO PacIpeiesIeHHs] YHEPTHH 10 CTEHEeHSIM CBOOOIB;
- (puznueckyro cymHocTh (ha30BBIX IEPEXOI0B MIEPBOIO H BTOPOTO POAa;
- 3aKOHOMEPHOCTH SBJIEHUH nepenoca (auddy3nu, BI3KOCTH, TETTIONPOBOIHOCTH);
- 3aKOHBI OPOYHOBCKOTO JBM)KCHUSI.
yMeTh:

- abCcTparupoBaThCs OT HECYIIECTBEHHOTO MTPU MOJEINPOBAHNY PEATIbHBIX (M3MUECKUX CUTYalUi;
- leaTh MpaBUWIBHBIE BEIBOABI U3 COMIOCTABIECHUS PE3YJIBTATOB TEOPUH U IKCIIEPUMEHTA;
- HAXOUTh Oe3pa3MepHbIe MapaMeTpPhl, ONPECIIIONINE H3YyIaeMoe SBICHHE;
- POU3BOJUTH YHCIIEHHBIE OLICHKH 110 MOPSAJKY BEJINYUHBL,
- JIeJ1aTh Ka4eCTBEHHBIE BBIBOJIBI IIPU NIEPEXOJIE K NPENIEIIbHBIM YCIOBUSIM B U3y4aeMblX [IpoOIeMax;
- 00ecIeunTh TOCTOBEPHOCTD MOTYYaeMbIX PE3YJIbTaTOB;
- BUJIETh B TEXHUYECKHX 3a/1a4ax (pU3nIecKoe CopepKaHue.
BJIaJeTh:

- METO/IaMH pereHus PU3MYECKUX 3a/1a4 110 TEPMOANHAMHKE M MOJICKYJSIPHOH (H3HKE;
- HaBBIKAMH CaMOCTOSITEIbHOU paboThl B Onbnmnoreke u MHTEpHETE;

- HaBbIKAMH OCBOEHUS O0IBIIOT0 00beMa HHPOPMAITNY;

- KyJIBTYpO# IOCTAaHOBKU M MOJIEIIUPOBaHUS (DPU3NUECKUX 3a/1ad.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nemsx Tekymero KOHTpOJs yCHEBAEMOCTH MPEAYCMOTPEH KPATKHHM ONPOC MO TeEMaM MPEbIIyIINX
3aHATUHI 110 TEME IPOLLION JIEKI[MU WU B KOHIIE 3aHATHS 110 [IPOMJACHHON TEME.




3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB

[Ipomexxyrounas arrecrauuss 1o jgucuuivinHe «OOmass ¢Qusuka: TepMoaMHAMHMKA U
MOJIeKyJIsipHas (hU3HMKa» OCYIIECTBIAETCS B (opMe dK3aMeHa. DK3aMeH MPOBOJIUTCS B YCTHOM

dbopwme.

IIpuMep BapuaHTa KOHTPOJIbHOI padoThI

1. B 1IMHHOM TOPU30HTAIBLHOM IIUIIMHIPE MOKET ABHIaThCsA O€3 TPEHHUS MOPIICHb MacCO
m. CneBa OT MOPIIHSA HAaXOIUTCS OJMH MOJIb MJICAIBHOIO rasza Ipu Temieparype T,

CIpaBa LMJIUHAP OTKPBHIT B arMmocdepy. [lopiiHi0 MrHOBEHHO COOOIIAIOT CKOPOCTH U,
MOCJIe Yero OH HEKOTOpOe BpeMsl JBIKETCS W OCTaHaBiMBaeTca. Haiinure KOHEUHYIO
Temreparypy raza T, u npupaiieHue ero sHTponuu AS . CTEHKM LWIMHAPA U HOPIIEHb
HE TPOBOJAT TEIJIO, arMoc(epHOEe JaBlieHHE NOCTOSAHHO. VI3BecTHa MouspHas
TerioéMKocTh raza C, .

2. 3aKpbITBIi TOPH30HTAJBHBIM TEIUIOW30JUPOBAHHBIN [WIMHAP pa3leiéH  MOIoJaM
HEMOABIKHON Meperopoakoi ¢ kpaHoM. O0bEM Kax10i monoBuHbl paBeH V . CHavana
KpaH 3aKpbIT, CJIEBA OT NEPETOPOJKH HAXOJUTCSI OJIMH MOJIb IByXaTOMHOIO ras3a Ban nep
Baanbca npu temneparype T, cipaBa BakyyM. KpaH OTKphIBatoT, U ra3 3alojHsET BECh

00béM 2V . Ilocie ycTaHOBJIEHUS pPaBHOBECUS IPABYI0 CTEHKY LMWJIMHApPA OYEHb
MEJJIEHHO TIEPEMELIAIOT BJIEBO JI0 COIIPUKOCHOBEHUS C IIEPErOPOJIKOIL, B pE3yIbTaTe Yero
BECh TIa3 CHOBA OKa3blBae€TCA B JICBOM MOJIOBHHE LIMHIApa. Haligute KoHEUHYIO
TeMIeparypy rasa T, u npupaiieHue ero sutponuu AS . M3BecTHbl noctossHHbIE Ban nep

Baaibca a u b.

3. B 3akpbIiTOM coCy/le HAXOIUTCSA HEOOJBIIOE KOJNMYECTBO BOJBI U €€ HACHIIICHHBIN Tap
npu temneparype T =373 K. Ha cKoibKO MPOLEHTOB YBEIMYUTCS Macca HaChIIIEHHOTO
napa npu noBbllieHUH Temmeparypbl Ha AT =2K? [lap cuuraiite naeanbHbIM razom,
00BEMOM BOJBI IO CpaBHEHHIO ¢ OOBEMOM mMapa mnpeHeOperure. YenbHas TEIioTa
napooOpa3oBaHus BoJsl ( = 2,26 MJIx/kr.

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB B OMJIeTaX.

1. 3akoner ABoraapo, bBoitns-Mapuorra, Ilapns wu Teii-Jlroccaka. AOcomoTHas
TeMIiepaTypa. YpaBHEHHE COCTOSHMS HeaibHOro raza. 3akoH [lampTona. IloctosHHas
bonpiMaHa.

2. TlepBoe HayanoO TepMOAMHAMHKH. PaBHOBECHBIC M KBa3HPaBHOBECHBIC Tporiecchl. Oomee
BbIpa)K€HHE JJIs1 paboThl Ta3a MpU PaBHOBECHOM Hpoliecce. PaboTa npu n30TepMUUECKOM
paclIMpEeHUN UACAIBHOrO rasa. He3aBUCMMOCTh BHYTPEHHEW SHEPIMM HJICATIBHOTO Tras3a
oT o0béma. lluknanueckue mnpouecchl. TernoBoi JBUTaTeNb, XOJIOAWIbHAs MalllHa,
TEIJIOBOM HACOC M XapaKTEPUCTUKHU UX 3 (HEKTUBHOCTH.

Cp

. . . C
3. TemnoéMKocTh. Pa3HOCTE MOJSIPHBIX TEIUIOEMKOCTEM u VvV Ja1d AAealbHOro rasa

(ypaBHeHue Maiiepa). 3HaueHHUs TEIIOEMKOCTH Cv JUIS OJTHO, JIBYX M MHOT'OQTOMHBIX
ra3oB (0e3 BbIBO/Ia). AinabaTuyecKuil U MOJUTPONMUECKUN TPOLeCcChl (M1eanbHbIN Ta3).
4. VYpaBHenue bepHymin s aqunabaTHYECKOro TEUCHHUS HIACATBLHOTO Trasa. CkopocTb
ncTedeHus ra3a u3 orsepctuss. CKopocTh 3ByKa B razax ((popmynbsl Hetotona u Jlarmtaca).
5. Bropoe Hauano tepmoauHamuku. IlepBas Teopema Kapno. PaBencrBo Kiaysuyca.
DHTponus. DHTPONHUS HaAeabHOTO Ta3a. O0beAMHEHHOE YpAaBHEHHE TIEPBOTO U BTOPOTO
HavaJl TePMOJIUHAMUKH.



© ©

10.

11.
12.

13.

14.
15.

16.

17.
18.

19.
20.
21.
22.
23.
24,
25.

26.

HepaBenctBo Knaysmyca. Bo3pacranme »sHTponum aanabaTUYeCKW W30JHMPOBAHHON
cuctemMbl. HeEBO3MOXHOCTh CYLIECTBOBAaHMsSI BEYHOIO  JABHUIarelsl BTOPOro poja.
Anuabatryeckoe pacliipeHue uaealbHOro ra3a B BakyyM. [lapagokc ['ub0ca.

Bropas Teopema Kapno. Bepxmsas rpanuna KIIJI npowusBosbHOro — nukia

(7 <1 Toin /T TeopeMa 0 MaKCMMaIbHON padoTe.

TepmoaunaMudeckne GyHKIMHA U COOTHOLIEHUS MakcBeria.

CJ'IGI[CTBI/ISI cooTHOIIeHnM Maxkcsemna: 3aBUCHUMOCTB BHYTpeHHeﬁ OHCPIrun U

. C, N . (C, -Cy)
TEIJIOEMKOCTH TOMOI'€HHOHU CHUCTEMBI OT 06"beMa, Pa3HOCTb )

HU30TCPMHUYCCKOC 1 aI[I/Ia6aTI/I‘-I€CKOG CXKaTHE KUIKOCTE.

Tperbe HAYaIO TEPMOAMHAMHKH M €r0 CICACTBHS: OOpAIlleHHE B HYIb IPH | —0
TEIUIOEMKOCTEH, Ko3(duuueHTa  TerIoBoro pacIlUpeHusT M TEPMHUYECKOIrO
Ko uLreHTa qaBIeHHs; HEAOCTHKUMOCTh a0COIIOTHOTO HYJISL.

TepmoanaaMuka aedopMariy CTepKHEH.

OKcTpeManbHOE CBOWCTBO TEPMOAMHAMUYECKOro mnoreHnuana ['ub0ca. VYcnoBus
paBHOBecHsl 1BYX (pa3. Xumuueckue mnoreHuuansl. Kpuas paBHOBecus. YpaBHEHHE
Knaneitpona-Knaysuyca. @a3oBble nepexobl IEPBOro U BTOPOTo poAa.

JnarpamMma COCTOSIHUM CHCTEMBI KUAKOCTh-nIap. Kputnueckas touka. IIpaBuio peryara.
3aBUCHUMOCTb [JaBJIEHUS HACBILICHHOTO Iapa OT TeMIeparypbl. YCTOMYMBOCTH (a3.
MertacrabuiabHble cOCTOSIHUS. JlMarpaMma COCTOSIHMIA CHCTEMBI JI€a—Boga—map. TpoliHas
TOYKa.

Tenno€MKOCTh HACBIEHHOTO Iapa.

3aBUCUMOCTh TEIUIOTHI (ha30BOT0 IMEpPexojia OT TeMIlepaTyphl (00IIee ypaBHEHHUE U €ro
pelIeHHe AJIsl CUCTEMBI )KUJKOCTh-TIap BAAIM OT KpUTHUUYECKON TOUKH).

VYpaBuenue Ban nep Baanwsca. M3orepmsl raza Ban aep Baansca. Kpurnueckue
napaMetpsl. [IpuBenénHoe ypaBHeHHE. 3aKOH COOTBETCTBEHHBIX COCTOSIHUM.

[TpaBuio Maxkcseuia. [lepechilieHHbIN nap U Neperperas ;KUaKoCTh.

BuyTpeHHsAs dHeprus, TEIUIOEMKOCTH CP, Cv u sHTponusa rasza Ban nep Baanbca.
AnuabaTuyeckuii W TMONUTPONMYECKUI Tmpouecchl g rasa Ban gep Baanbca.
Annabatudeckoe pacimupenue raza Ban nep Baanbsca B Bakyym.

WnTerpanbubiii a¢ ekt Jxoynsa-Tomcona mist raza Ban nep Baansca. KpuBas nunBepcuu
MHTErpaibHOT0 3 (heKTa B NpUBEIEHHBIX TEPEMEHHBIX.

Huddepenumaneupiii 3¢pdexr xoyna-Tomcona nns raza Ban nep Baanbca. Kpusas
UHBEpcUM U PepeHIaIbHOro 3gdexra B NpuBEAEHHBIX MEePEMEHHBIX

[ToBepxHOCTHOE HaTskeHHE, hopmyina Jlamnaca.

TepMoarHaMKKa TOBEPXHOCTHOI'O HATSHKECHHUS.

3aBUCHUMOCTh JIaBJICHUS HACBHIIIEHHOIO Mapa OT KPHUBHU3HBI MOBEPXHOCTH JKUAKOCTH.
Kunenue. Ponb 3apospiiieit npu oOpazoBaHuy HOBOU (ha3bl.

Pacnpenenenne MakcBesuia (pacnpesieieHne MoJIeKyI Mo pU3nueckyd OECKOHEYHO MaJlbIM
00béMaM TpocTpaHcTBa ckopocTei). CpenHekBagpaTuiHas CKOPOCTb.

Pacnipenenenne MoJjekya MO KOMIIOHEHTaM M aOCOJIOTHBIM 3HAUEHHSIM CKOPOCTH.
Haunboinee BeposiTHas CKOPOCTh, CPETHUNA MOAYITh CKOPOCTH.

Uucno CTONKHOBEHMM MOJIEKYN C €IMHULEH IUIOMAAM CTEHKH 33 €IUHUIly BPEMEHHU.

Cpenansist 3HepTUs MOJIEKYJI, BBUIETAIOIIUX B BAKYyM Y€pe3 Majloe OTBEPCTHE.

26.

27.

PaBHOBecue rasa BO BHEIIHEM IIOTEHLMaIbHOM Moje. PacmpeneneHue bosblmana.
bapomMeTrpuueckoe pacrpeneacHue.

Pacnpenenenne I'mb60ca. DKBUBaJIEHTHOCTh CTaTUCTUYECKOH M TEPMOAMHAMHUYECKOM
temneparyp. Cratuctudeckuii cmbica sHTponuu CraTucTudeckas cymMMa U €€ CBS3b C
TEPMOJAMHAMUYECKUMH [TOTCHIUATIAMHU.



28. DieMeHTBl KBaHTOBOM TEOpHH TEIIOEMKOCTeH. CTaTHCTHYECKas CyMMa, BHYTPEHHSS
BHEPIUs M TEIUIOEMKOCTh JBYXaTOMHOTO UACAIBHOTO Ta3a. XapaKTepHUCTUYECKUE
temneparypbl. Kiaccuueckuit 3akOH paBHOMEPHOTO PpACHpPENENICHUS SHEPruu 10
cTerneHsM cBoOoAbl. TermnoéMKocTh KpucTayuioB (3akoH romonra—IItu).

29. ®iryKTyalMy 4Kciia YacTHIl B 3aJaHHOM 00bEMe HIeanbHoro raza. Giykryarun o0béMa u
TeMIeparypbl. 3aBUCUMOCTh (UIYKTYAIMi OT YKCIia YacTHIl.

30. TepmonuHamuueckas Teopust GuykTyaruii. Biusiaue (irykryaruii Ha 9yBCTBUTEILHOCTh
U3MEPUTEIBHBIX IPUOOPOB.

31.TIpoxoskeHne MydKa YacTHI] Yepe3 ra3 HEeMOABMKHBIX paccerBaTeseil (Moaeb TBEPIBIX
miapoB). Pacnpenenenne no mpoderam M €ro CBONCTBA. ['a30KMHETHYECKOE CEUYECHHE.
Cpennsis niuHa CBOOOTHOTO TIpodera yacTullbl B "cBoéM" Ta3e U B CMECH JIBYX I'a30B.

32.Bsi3kocTh Taza. TermonpoBoaHOCTh, 3akoH Dypbe. KoahGHIHEHT TEIIONPOBOIHOCTH
OJTHOATOMHOTO Ta3a.

33. Bzaumnas auddysus aByx rasos, 3akod Ouka. Kooddunment quddysum.

34. uddysus kak mpouecc ciaydaiHoro Omyxmanus. opmyna DUHIITEHHA JIsL CPEIAHETO
KBaJIpaTa CMEUICHHs YaCTHUIIBI 32 3a1aHHOe BpeMsl. [loaBmkHOCTD. CBS3b MOABUKHOCTH C
kodppurmenToM quddy3uu. [ToaBMKHOCTH OPOYHOBCKOW YaCTHIIBI.

35. dBnenust mepeHoca B paspekéHHbIX rasax. Jddekr Kuymcena. Dddysuonnoe
pa3zaeneHne ra3oBbix cMeceil. TeueHune pa3peKeHHOro ra3a uepes Tpyoy.

IIpumepsbl 3K3aMeHANMOHHBIX ONJIETOB:

Buaer 1

1. 3akoner AsBoraapo, bBoins-Mapuorra, Illapms wu Teii-Jlroccaka. AGcomoTHas
Temreparypa. YpaBHEHHE COCTOSIHMS HJealbHOro rasa. 3akoH [lanprona. IlocTosiHHas
bonpMana.

2. OyKTyaluy YMciia YacTHIl B 3alaHHOM 00BbEME HIeanbHOro ra3a. Oaykryarun 00béma u
TeMIepaTypbl. 3aBUCUMOCTh (QUIYKTYAIMi OT YKCIIa YacTHIL.

Buaer 2

1. Tleproe Hauano TepMOaMHAMHUKH. PaBHOBECHBIC U KBa3UpPaBHOBECHBIE mporecchl. Obriee
BbIpa)K€HHE JJIs1 paboThl Ta3a MpU PaBHOBECHOM Iiporiecce. PaboTa npu nu3oTepMuyeckoM
pacIIMpeHu UjealbHOro raza. HezaBUCHMOCTh BHYTpEHHEH 3HEPrHMM HJEalbHOTO rasa
oT o0béma. lluknanueckue mnpouecchl. TernoBoi JBUTaTelb, XOJIOAWIbHAs MalllHa,
TEIJIOBOM HACOC M XapaKTEPUCTUKHU UX 3 (HEKTUBHOCTH.

2. TepmoauHamudeckas Teopust Guykryanuii. Biusiaue Qpiaykryanuii Ha 4yBCTBHTEIBHOCTh
U3MEPUTENbHBIX TPUOOPOB.

Buaer 3

Ce

.. .. o C
1. Temmoémkocts. Pa3HOCTH MOJISIPHBIX TEIUIOEMKOCTEM u VvV i uacalbHOTo Trasa

(ypaBHeHue Maiiepa). 3HaueHUsT TEIIIOEMKOCTH Cy JUIL OJHO, IBYX WU MHOTOAQTOMHBIX
ra3oB (0e3 BbIBOJa). AinabaTHUecKuil ¥ MOJUTPONUYECKUIA POIiecChl (M1ealIbHBIN Ta3).
2. TIpoxoxIeHHWE ITydKa YaCTHUI[ Yepe3 ra3 HEMOABMKHBIX paccenBarelieit (Moenb TBEPIABIX
mapoB). Pacrpenenenue mo mpoberam M ero cBoiicTBa. ['a30KMHETHUYECKOE CEUEHHE.
Cpennsis niuHa CBOOOTHOTO TIpoOera 4acTuIlbl B "cBOéM" Ta3e U B CMECH JIBYX T'a30B.

4. Kputepuu onleHNBaHUA

Onenka basl Kpurepun
OTIHHHO 10 BricTaBnsiercss  CTyAeHTYy, IOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTH3UpPOBAaHHbIE, TNIyOOKHE




3HaHUS  y4eOHOH TpOorpaMMbl  JTUCIMILIMHBI,
MPOSIBIISIIOIIEMY HHTEpPEC K JTaHHOW MPEeaIMETHOU
o0nacTv,  IPOAEMOHCTPUPOBABILIEMY  YMEHHUE
YBEPEHHO U TBOPYECKM MPUMEHATh HX Ha
MpaKkTUKE TMpHU pEHICHUH KOHKPETHBIX 3ajad,
CcBOOOJHOE U MPAaBUILHOE 0OOOCHOBAHUE MPUHATHIX
peLICHU.

BricTaBisiercs  CTyACHTY, IIOKa3aBIIEMY
BCECTOPOHHME, CHCTEMATU3UPOBAHHBIE, TIyOOKHE
3HaHUS Y4eOHOH MporpaMMmbl JUCHUIUIMHBL U
YMEHME YBEPEHHO NIPUMEHSATh UX HA MPAKTUKE IPU
pelICHUMH KOHKPETHBIX 3ajad, CBOOOJHOE U
IIPaBHJIbHOE 00OCHOBAHUE NMPUHSATHIX PELICHUM.

BricTaBisiercss  CTyAEHTY, IIOKa3aBIIEMY
BCECTOPOHHME, CHCTEMATU3UPOBAHHBIE, TITyOOKHE
3HaHUS Y4eOHOH MporpaMMmbl JUCUUIUIMHBL U
YMEHHME YBEPEHHO NPUMEHSATh UX HA MPAKTUKE NPU
pEIIEHNN  KOHKPETHBIX  3ajad, IpaBUJIBHOE
000CHOBAaHUE MPHUHATHIX PEIICHUN, C HEKOTOPBHIMU
HEIO0YETAMH.

XOpOIIIO

BricTaBnsieTcss CTyZlEHTy, €Cld OH TBEPJO
3HaeT Marepuall, TIpPaMOTHO M IO CYILIECTBY
U3JIaraeT €ero, yMeEeT NPHUMEHATb IOJIyYEHHbIE
3HAHUS HA MPAKTUKE, HO HEJOCTaTOYHO I'PaMOTHO
000CHOBBIBAET MOJIYYEHHbBIE PE3YIbTATHI.

BricTaBnsercs CTYACHTY, €CJIM OH TBEPAO 3HACT
Marcpurall, rpaMOTHO U IO CYHIECTBY H3Jaract €ro,
yMEET IIPUMCHATbL  TIOJYUYCHHBIC 3HAHHA  HA
IMMPAKTHUKE, HO JOIMYCKACT B OTBCTC WJIKM B PCIHICHUHN
3aa4 HCKOTOPbIC HCTOYHOCTH.

BeIcTaBisgercss  CTyIeHTy, €ClIM OH B
OCHOBHOM 3HAeT MaTepuall, IpaMOTHO U IIO
CyIIECTBY M3JIara€T €ro, yMeeT NPUMEHAThH
[IOJIyYEHHBIE 3HAaHUS Ha MIPAKTHUKE, HO JOIYCKAET B
OTBETE WJIM B pEUIEHUWM 3a7a4 JOCTaTO4YHO
00JIbIII0€ KOJMYECTBO HETOYHOCTEH.

YAOBJICTBOPUTCIBHO

BricTaBnsiercss  CTyAeHTY, IOKa3aBLIEMY
(bparMeHTapHBbIi, pa3pO3HEHHBIN XapakTep
3HAHUH, HEJ0CTaTOYHO MIpaBWJIbHbIE
(bopMynUpOBKH 0a30BBIX MOHATHH, HapylIeHUS
JIOTMYECKON TIOCJIEZIOBATEIbHOCTH B HU3JI0)KEHUU
IIPOrPaMMHOI0 MaTepuaja, HO IIpH O3TOM OH
OCBOMJI OCHOBHBIE Pa3zieibl y4eOHON MpOrpaMMbl,
HEoOXoAuMBIE U JajbHelmero oOydyeHHs, |
MOJKET MPHUMEHSTh TOJy4YeHHbIE 3HAHUA T10
00pa3ily B CTaHAApPTHOM CUTYaIUH.

BeicTaBisiercs  CTyACHTY, IOKa3aBIIEMY
(bparMeHTapHbIH, pa3pO3HEHHBIN XapakTep
3HaHUH, JIOITyCKaIOLEMY OLINOKH B
dbopMynupoBkax ©0a30BbIX MOHATUN, HaPYIICHUS
JIOTUYECKON IOCJIEIOBATEIbHOCTH B W3JI0KEHUHU




OporpaMMHOr0  MaTepuana, ciabo  BlajgeeT
OCHOBHBIMHM pPa3/iellaMd  y4eOHOH Iporpammsl,
HEOOXOIUMBIMU JUIsl JajbHEWIero oOydyeHus u ¢
TPYAOM IPUMEHSET IOIYYCHHBIC 3HAHMS IAXKE B
CTaHJIAPTHOM CUTYAIUHU.

2 BeicTaBnsiercst CTyi€HTY, KOTOPBIl HE 3HAET
OoublIIel YacCTH OCHOBHOTO COJEpKaHHs y4eOHOM
OpOrpaMMbl  JUCHUIUIMHBL, JIONyCKaeT TIpyObIe
omnOKH B (POPMYIUPOBKAX OCHOBHBIX NMPHUHIIUIIOB
U HE yMEeT MWCIOJIb30BaTh IIOJyYCHHBIC 3HAHUS
IPU PEUICHUU TUITOBBIX 33Jau.

HCYAOBJICTBOPUTCIILHO

1 BeicTaBisercs CTyEeHTY, KOTOPbI HE 3HAET
OCHOBHOI'O COZIEp’KaHUs y4yeOHOHl Iporpammbl
JUCLUIUIMHBL, JIOIyCKaeT TpyoOeiimue omuOKd B
(bopmynupoBKax 6a30BbIX HOHATUI TUCIMIIIMHBI U
BOOOIIIE HE HMEET HABBIKOB PEIICHUS THUIOBBIX
IIPAKTUYECKUX 3a7ad.

5. Metoauyeckue MaTepuajibl, OINpeesilOlINe NPOLEAYPbl OLEHMBAHUS 3HAHUIA,
YMEHHi1, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH.

HpI/I IMPpOBCACHUU 3K3aMCHa 06yqa101ueMyc;1 MMpeaoCTaBIICTCA HC MCHEC OJHOI'O 4aca Ha
MMOATOTOBKY. OHpOC 1o 6I/IJ'I€Ty U OTBCTBI Ha JOMOJHUTCIIBHBIC BOIIPOCBI HC MOOJIKCH
MMPEBLINIATE ABYX ACTPOHOMHYCCKUX YaCOB. IIo 3aBCPHICHUN OTBCACHHOI'O Ha OIIPOC
BPEMCHH, JK3aMCHATOp JOJIKCH BBICTABHUTH 06yanOHICMyC${ OIICHKY B COOTBCTCTBHU C
BBIICIIPUBCACHHBIMU KPUTCPUAMU.




