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Pabouass mporpamma aucnuIiinHBl «MonekynspHas (u3MKa W TepMOJMHAMHUKA» /COCT.
JpimexoBa A.M.— Hanpumk: KbBI'Y, 2023 1., 35 ¢.

PabGouass mporpamMma mnpegHazHaueHa IS CTYACHTOB OYHOW (opMbI 00ydeHHus 0
HanpasieHuto noarorosku 11.03.01 Paguorexnuka, B 1 cemectpe, 1 Kypca.

PaGouas mporpaMma cocTaBieHa C Yy4eToM (elepajbHOr0 ToCyAapCTBEHHOTO
00pa30BaTEeILHOTO CTAHIAPTa BBICHIETO OOpa30BaHWs IO HampaBieHUio noaroroBku 11.03.01
PannoTexHnka, yTBep»KIECHHOTO MpUKa3zoM MuHHUCTEpCTBAa 0Opa3oBaHus W Hayku Poccuiickoi

®enepannu Ne 931 ot 19.09.2017r.
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1. IIe.m: H 3aJa4Y1 OCBOCHUA JUCHUIIJIMHbI

Lenbto M3y4eHus: AUCUMIUIMHBI «MouekynsapHas (pu3nka U TEPMOAMHAMUKAY, SBISETCS
npejcTaBieHue (U3MKKM Kak pe3yjibTaTa HaONIONEHUs, HKCIEPUMEHTAa, pPa3MbILUICHUS U
0000meHuss ombiTa. M3ywas Hambosiee oOmue W mpocThie (OPMBI IBIKCHUS MaTEepUH U
B3aMIMHOE TMpeBpalieHne 3TUX (OpM [BIKEHUS, HE0OXOauMO CPOpPMHUpPOBATH B CO3HAHUU
CTYJICHTa TaKylO KapTUHY, KOTOpas HauboJjiee MOJIHO OTpakayia Obl CBOICTBA peaIbHOTO MUPA.

Tak kak Hayka B 3HAYUTEJIBHOW YaCTH CBOEW HOCHUT 3KCIIEPUMEHTAJIbHBIM XapaKTep, TO
OJIHOM W3 OCHOBHBIX IleJiell MpenojiaBaHus €€ SBISETCS O3HAKOMJICHHE OOydYaroIluxcs ¢
OCHOBHBIMH METOJaMH HaOMIOJeHUsl, U3MEpeHHus U HKcrepuMmeHTta. [lonydyeHHble 3HaHUS
JIOJDKHBI  CIIOCOOCTBOBATh Pa3BUTHIO (DU3NYECKOTO MBIIUICHHUS CTYAEHTOB, OCBOCHHIO HMH
COBPEMEHHOM (PU3NYeCKOW KapTUHBI MHUpa, (OPMUPOBAHHUE HAYYHOTO MHPOBO33PEHHS U, TEM

CaMBbIM, 3aJI0KHUTh (b}IHI[aMeHT AJIA U3YyUYCHU CIICHHUAIBHBIX JUCIUITIINH.

3agaun:

- 1aTh CTyJICHTaM OCHOBHBIC TTOHSTHS, OTIPEICTICHUS U 3aKOHBI KJIACCHUECKOW MEXaHUKH;

- pPa3BUTh HABBIKH SKCIIEPUMEHTAIBHOTO MCCIICOBAHUS U ONPE/IEICHUSI OCHOBHBIX MapaMeTPOB
1 CBOMCTB TE€JI;

- OCBOUTH MCTOJUKY aHaJIN3a U PpCUICHUA 3a1a4.

2. Mecto aucunmimasl B ctpykrype OIIOII BO

HucrunmHaa oTHocuTcsl K 0a3oBoit wactu b1.0.06.02 yuebGnoro mmana 11.03.01
Pannorexnuka.
Jlis  ycmemrHoro yCBOGHHS AUCHMILTUHBI «MonekynsipHas (u3nKa W TEPMOIAHMHAMHKA
HE00X0IMMO 3HaHUE (PU3MKHU B TpEJeIax MPOrpaMMbl CPEIHEH KO, a TaK K€ MapauieIbHOe
U3y4YeHHE MaTEMaTHKH, B YACTHOCTH, TAKUX €€ pa3/ieoB, KaK:
a) MaremaTtnueckuii aHanu3 - quddepeHIranTbHoe U UHTErpaibHOe UCUHCICHUE (PYHKIIHIMA
HECKOJIbKUX TIEPEMEHHBIX
0) DNEeMEHTHI TEOPUHU BEPOSITHOCTH U MATEMATHUYECKOW CTATUCTUKHU
B) Huddepennmanbapie ypaBHeHUS - au(depeHIInaibHbIe YPAaBHEHUS C Pa3eIIsIOIMIMMHUCS
nepeMeHHbIMH, TuddepeHIanbHbIe yPaBHEHNUS BTOPOTO MOPSAKA.

OcBoenne uCIUIUIMHBI «MomnekymsipHas (u3nka W TEPMOAMHAMHKA»  JTOJIKHO
MPEIIeCTBOBATh HM3YyYCHUIO JUCIUIUIMH: ONTHKA, JJICKTPUYCCTBO M MarHeTm3M, (u3mka

KOJIeOaHUil U BOJIH.



3. TpeOoBaHus K pe3yJabTaTAM OCBOCHUS JUCHHUIIMHBI

[Ipouiecc u3yueHus: TUCIUILIMHBI HAMPaBlIeH Ha (YOPMHUPOBAHKE AJIIEMEHTOB CIIEAYIONINX
komnereHMi B coorBeTcTBUM ¢ PI'OC BO u OIIOII BO no paHHOMY HamnpaBiE€HUIO
MOJITOTOBKH:
a) OCBOGHHE JUCHUIUIMHBI «MonekynspHas ¢u3uka W TEPMOJIMHAMHUKA»  JOJIKHO
CcrocoOCcTBOBaTh  O0JAaHUI0  CIEAYIOIUMHU  OO0IIEeNPO(PEeCcCHOHANBHBIMU  KOMIIETCHIUSIMU
(OIIK):
Crioco6eH UCTIoNb30BaTh MOJI0KEHUS, 3aKOHBI M METO/IbI €CTECTBEHHBIX HAYK M MAaTEMATUKH IS
pemeHus 3ana4d uHxeHepHou aesteabHocT (OIIK-1);

Wuanukaropsl noctimkennsa komnereHunu OITK-1:

CriocobeH JeMOHCTPUPOBATh BO3MOKHOCTh MCIOJIb30BaHUS TEOPETUYECKUX 3HAHUN B 00JacTH
€CTECTBEHHBIX HayK JJIs PELIeHMs 3a/ady TeOpeTHUYECKOoro M mpukiagHoro xapakrepa (OIIK-
b.1.2).

CnocobeH npuMeHATh (yHAAMEHTalIbHbIE 3aKOHBI IMPUPOABI M OCHOBHBIE (U3MUECKHE U
MaTeMaTUYECKUE 3aKOHBbI AJI pEIleHUs 3aJad B 00JacTH Mpo(ecCHOHANbHON AesITeNbHOCTH
(OIIK-b.1.3).

CriocobeH caMOCTOSITENbHO MPOBOIUTH SKCIEPUMEHTAJIBHBIE MCCIEIOBAHUS M HCIOJIB30BAThH
OCHOBHBIE ITPHEMbI 00pabOTKH 1 TPeACTaBICHUS NOTy4eHHBIX naHHbIX (OI1K-2);

MNumukatop noctmwxkedns komuereHuuu OINK-2:

Crioco0OeH paccMaTpuBaTh BO3MOXKHBIC BapHAHTHI PEIICHUS MMOCTABJIICHHOW 3aa4d, OIEHUBACT
ux nocronHcTBa U Hepoctatku (OIIK-b.2.1).
B pesysbrare OCBOCHUS IUCIUILTUHBI CTYICHT TOJDKCH:
3HATh
- OCHOBHBEIC ITOHATHUS U 3aKOHBI MOJ'IGKy.]'[inHOfI (1)I/I3I/IKI/I nu TepMOJII/IHaMI/IKI/I, UX MaTeMaTHU4YCCKOC
BBIpaXCHHE,
TPaHUIIBI HX IPUMEHUMOCTH, TPUMEHEHHE 3aKOHOB B IPAKTUYCCKHUX MPUIIOKEHUSIX;
- (pynnamenTanbHble PU3HMUECKUE ONBITH M UX POJIb B Pa3BUTHH HAYKH;
- METObI 3KCH€pI/IMeHTaJ'II)HOFO nu TeOpeTquCKOFO HCCJICAOBAHUA B (1)I/I3I/IKC;
- OCHOBHBIC MCTOAbI peIHeHI/Iﬂ THUIIOBBIX 3aJa4,
- IOHUMATh CYIIHOCTh SIBJICHHH B MEXaHHKE;
- OCHOBHBIC (PU3UYECKUE BEIMYMHBI W (PU3UUCCKUE KOHCTAHTBHI, MX OIPEICICHUE, CMBICI,
CHOC06LI " COAUHHULBI UX I/IBMepeHI/I}I;

yMeThb



- MMPaBHUJIbHO ITOHUMATL U 00BSACHITH (1)I/I3I/I‘~ICCKI/IG 3aKOHEI SIBJICHUSI U CBOMCTBA TCJI, OTIINYATh
TUIOTE3bI OT HAYYHBIX TEOPHIA;

- TOJb30BaThCS OCHOBHBIMU (DM3MUECKUMH MpHOOpaMH, CTaBUTh M peEIIaTh MpocCTeime
SKCIICPUMCHTAJILHBIC 3a/1a4U;

- COCTABJISITH IJIaH PEIICHUS 33]1a9H;

- rpauecKy WUTIOCTPUPOBATH 3aa4y;

- OLIEHUBATh IOCTOBEPHOCTD MOIYUYEHHOTO PEIICHUS 33/1a4l U PE3yIbTaTOB SKCIIEPUMEHTOB;
Baaners

- TepMI/IHOJ'IOFI/IGﬁ B ME€XAaHUKCE,

- MeToJaMH HaOJIIOACHUS] U TOYHOTO M3MEPEHUs, a TaK)Ke OCHOBHBIMU MPUEMaMU U METOJIaMU
00paboTKH pe3yIbTaTOB SKCIIEPUMEHTA;

- MCTOAAaMHU PCUHICHUA KOHKPCTHBIX TUIIOBLIX 3aJ1a4 U3 PA3JIMYHBIX 06HaCTeﬁ MCXaHHUKH,
-KOPPEKTHO MPEACTaBIATh 3HAHUS B MaTEMaTUYECKO QopMme;

- pa3HbIMH crmoco0aMu TpeacTaBieHuss WHpopManuu (aHATUTHYCCKUM, TpadUIECKUM,
CUMBOJINYECKUM, CIIOBECHBIM U JIp.)

4. ConepxxaHue M CTPYKTYpPa JUCUMILIIMHBI

Tabmuma 1
No HaumenoBanue Conepxanue paszzaena dopma
pasne | paszmena TEKYIIEeTO
na KOHTPOJISI
1 2 3 4
MouiekyaspHo-ku- | IIpeamer MoaeKyasipHOM (HU3HKH. K, T, JI3
HeTUYecKas
Teopus. Haubonee obmue nonstusa. Temnepatypa u

Wneanbubrii ras.

naBienue. TepMoaMHaMUYECKUH TpoIiece.
["a30BBIe 3aKOHBI.

OO6patumbie 1 HEOOpAaTUMBIE TTPOLIECCHI.
PaBHOBECHOE M HEPAaBHOBECHOE COCTOSTHUS
TepMOHHHaMquCKOﬁ CUCTEMBI.

[lonsTe HACANBHOTO Ta3a. Y PaBHEHUE COCTOSHUSA
ujeagbHOro rasa u ero auddepenuunan. M3o nporeccsl.
YpasHeHnue Ban-nep-Baanbca. @u3nueckuil CMbICIT
nonpaBok B-na-B. BHyTpeHHss HEpIUs HA€aIbHOTO U

PEAIBHOI0 ra3a.




bpoyHoBckoe BpoyHoBckoe nBmwxkenue. Uucno crenenerr csodoxs | K, T, JI3
IBIDKECHUE. TEPMOJIMHAMUYECKON cucTeMBI. [loHATHE O KBAHTOBOI
Pacnpenenenus TEOPUH TEIJIOEMKOCTU. 3aKOH paBHOpPACHIPEICICHUS
Makcseinia U | DHEprHUM IO CTeneHsM cBoOonbl. Pacmpenenenus
Bonbsiimana. MOJIEKYJI 1O CKOpocTsiM. MakcBema  (BBIBOM).
OHTponus U uukia | bapomerpuyeckas dbopmya. Pacnpenenenus
Kapmno. bonpumana. DHTpomnus uaeanpbHOro Trasza. Bropoe
Hayajgo TepMOJMHAMUKHU. Pasnuunbie (HopMyTupoBKU
BTOpOro Havasa tepmoauHamuku. KIIJI TteruoBon
HeoOpatuMor u oOpatumoil MamuHbl. OnpeneneHue
paboThl 3aMKHYTOTO HuKiIn4Yeckoro mpouecca. KITJ
teroBoil mamnHel. [{ukin KapHo B nepemennsix P-V u
T-S. Tperbe Hauamo TepMoAMHAMUKH. Teopema
Hepucra.
Kunkoe u [ToBepxHocTHbIle M KamwuisipHble siBieHus. Kpaesoit | K, T, JI3
TBEpJOE
yron cMauuBanus. Kanwuispuasle siBneHus. OCHOBHBIE
COCTOSIHUS
BELIECTBA. ¢u3nveckne THIBI KpUCTAUIOB. Da30BBIE MEPEXOIbI.
dazoBble
dazoBble mepexoAbl MEPBOrO M BTOPOro  poja.
MepPexo/bl.
SIBnenus Kputnueckue mnapamerpsl. JluarpamMmbl COCTOSTHUS.
nepeHoca.
MetacTabuiabHble COCTOSIHMS W ypaBHEHUs BaH-nep-
Baansca.  Kpucrammmzaums.  CkpblTas — TemioTa
(dazoBoro  mepexoma. YpaBHenue Kuaneipona-
Knaysuyca. Cyonaumanus. Vcnapenue. Omnupudeckue
ypaBHEHHS siBIeHUH nepenoca. Juddysus, ypaBHeHne
muddys3un. 3akon Ouka. MoneKyISIpHOKHHETHYECKAs
teopusi mporiecca nuddysun. 3akoH Dypbe s
npoiiecca TEIJIONPOBOAHOCTH. MonexynspHo-
KMHETUYECKasi TEOpUs Ipolecca TEIUIONPOBOJHOCTH.
Buyrtpennee  Tpenue. 3akoH  HbroToHa g
BHYTPEHHErO0 TpeHus. MOJeKyISIpHOKMHETHYECKas
TEOpHsI BHYTPEHHETO TPEHUS
Bug utoroBoro KoHTpOIS 9K3aMEH




CTpyKTypa IMCHUILIMHBI

Tabmma 2.
OO01mas TpyJ0€MKOCTh AUCHUILINHBI COCTaBIsAET 4 3aueTHbIE eAuHULIbI (144 yaca)
TpyroeMKOCTh, 4acsl
Bun paGotst
1 cemectp Bcero
OO011ast TpyA0E€MKOCTb (B Yacax) 144 144
KonTakTHas pabora (B yacax): 68 68
Jlexumonnsie 3anatust (J1) 34 34
[Ipaktuueckue 3ansatus (I13) - -
Cemunapckue 3ansatus (C3) - -
Jla6opartopusie padots (JIP) 34 34
CamocTtosaTenbpHas paboTa (B yacax): 49 49
Pacuetno-rpaduueckoe 3aganue (PI3) - -
Pedepar (P) - -
Occe (D) - -
Kontponsnas padota (K) - -
CamocTosTeTbHOE U3YYCHUE Pa3IeNiOB/TEM
Kypconas pabota (KP) / Kypcosoit npoext (KIT) (KP) - -
IToaroroBka u NpOX0kKACHUE IIPOMEKYTOUHOHN aTTECTALIUN 27 27
Bua npomexyTo4yHOM arrecTanuu JK3aMeH
[Tepeuenp NEKIIMOHHBIX 3aHATUN TpUBEIEH B TabuIe 3.
Tabnuua 3.
JleKuMOHHBbIE 3aHATUA
Nen/m | Tema
1 1. CraTucTHYECKUM U TEPMOJUHAMHYECKUN METOABI UCCIIENOBAHUS.

2. MakpoCKONIMYE€CKO€ U MUKPOCKOMMUYECKOE COCTOSHUE TEPMOIUHAMUYECKON
CUCTEMBI

3. Macca u pa3Mepbl MOJIEKYJI.

2 1. TenoBoe paBHOBecue. [loHsITHE TeMIEepaTypPHI.

2. Mogenp maeanbHOTIO ra3a. 3aKOHBI, OIHCHIBAIONINE MOBEIACHHE HICATHLHOTO
rasa.

3. YpaBHEeHHUE COCTOSIHUA UIeaNbHOro raza — Ypanenue Knaneiipona —




Meuneneena.

BnyTtpennss sHeprus cuctemsl. [lepBoe Hagaio TEpMOJAUHAMHUKH.

PaGoTa coBepiaemas TeJI0M MpU U3MEHEHUAX 00BEMA.

1. Yucno creneneil cBOOO B MOJIEKYIIbI. 3aKOH PABHOMEPHOT'O pacIpeIeICHHs
SHEPIUU MO CTENEHSIM CBOOOIbI MOJIEKYJIBI.

2. TerutoeMkocCTh. Y paBHeHHE Maliepa.

3. HepoctaTku KnaccU4eCKOM TEOPHUH TEIII0EMKOCTH. [IoHsATHE 0 KBAHTOBOI TEOpUHU
TETJIOEMKOCTH.

1. HexoTopsie MOHATHS U3 TEOPUU BEPOATHOCTH.
2. XapakTep TEIUIOBOTO IBUKEHUS MOJIEKYII.

3. Hucno yapoB MOJIEKYJI O CTEHKY. /[aBieHue ra3a Ha CTEHKY.

1. OcHOBHOE ypaBHEHHE MOJIEKYISIPHO KHUHETUYECKON TEOPUU HACaTbHBIX Ta30B.

2. 3akoH MakcBeiia o0 pacupeieeHue MOJIEKYJ IO CKOPOCTSM M SHEPTUSIM.

1. BapomeTpuueckas ¢popmyna. Pacnpenenenus bonsimana u
Makcgenna — bonpimana.
2. CpenHee YHCIIO CTOJKHOBEHUU U CPEeAHsS JJIMHA CBOOOIHOTO

npobera MOJEKYJI.

3. OnbITHOE 00OCHOBAHUE MOJIEKYJISIPHO — KHHETHYECKOW TEOPHH.

1. Makpo — u Mukpococtosiuue. CTaTUCTUUECKUH BEC.

2. OHTpoOnusA

1. 9HTpOHI/IH naACAJIBHOI'O rasa. HGKOTOpHC NPpUMCHCHUA SHTPOIIUH.

2. TCpMOI[I/IHaMI/I‘ICCKI/IC INOTCHI UAJbI.

10

1. AnnaGatHbiit nporecc. [lonuTponHslii mpoiecc.

2. OGpatumsble U He oOpaTtuMmsble poueccsl. Kpyrosoit npouecc (LuKI).

11

1. Bropoe Hauano tepmoauHamuku. Teopema HepHcera.

2. TenoBble aBUTraTenu u xojoauwibHble MamuHbl. [{ukn Kapuo u ero KIIJ[ gns
HIealbHOTo Tras3a.

12

1. Cunpl ¥ nOTEHIMAJIbHAS SHEPT U MEKMOJIEKYJISIPHOTO B3aUMOIEHCTBHUS.

2. YpaBuenue Ban — nep — Baanbca.




3. Uzotepmbl Ban — nep — Baanbca u ux aHanus.

13 1. CBoiicTBo xuakocreil. [IoBepXHOCTHOE HATSAKEHUE.
2. CMauuBaHue.

3. JlaBieHHE MO UCKPUBJIEHHOMN MOBEPXHOCTHIO KUIKOCTH.

14 1. TBepawie Tena. MOHO- U TOJUKPUCTAIIIBI
2. Tunel KPUCTAIUIMYECKUX TBEPABIX TEI

3. lebexThl B KpucTaILIIaX.

15 1. TenmoeMKOCTh TBepAbIX Ted. Moaens DiiHmTeiiHa u J{ebas.

2. Hcnapenwne, cyonumanus, miaBjieHue U Kpuctaaau3anus. AMopdHbIe Tena

16 1. ®a3zoBeie nepexonar! I u Il pona. Kpucrannusanus, niaBjieHue, ucapeHue,
cyonumanus.

2. ®a3oBbIE JUArPaMMBI.

17 1. SIBnenus nepeHocCa B TCPMOJAUHAMUYCCKU HEPABHOBCCHBIX CUCTCMAX.

2. BakyyM u MmeTtoauka ero mosydeHus. CBoHCTBa yJIbTpapa3pekeHHBIX ra30B.

IIpakTHYeckue 3aHATHSA YUeOHBIM IUIAHOM He NMPeAyCMOTPEHbI.
Ilepeuyens 1abopaTOpHBIX padoT.
1. Onpenenenue yHUBEpCcaIbHON Ira30BOM MOCTOSTHHONW METOJIOM OTKAYKH.
2. OmpeneneHne MOJICKYJISIPHON MacChl M INIOTHOCTH ra3a METOJIOM OTKAYKH.
3. Onpenenenne ko3P GUITUEHTA TEIIONPOBOAHOCTH BO3AyXa METOJOM HarpeToi HUTH.
4. OmpenenieHne CpeIHENW IITUHBI CBOOOIHOTO Mpobdera u 3P(HEKTUBHOTO IHAMETpa MOJIEKYJI
BO3/yXa.
5. Onpenenenne KOAPPUITUEHTA BI3KOCTH BO3IyXa KAMMUISIPHBIM METO/IOM.
6. OnpeneneHre OTHOIICHHUS TEIUIOEMKOCTEH BO3yXa IPH MOCTOSHHOM JaBJICHHU U 00beMe
MetoqoM Knemana - Jlezopma.
7. Onpenenenre TemI0eMKOCTH METaNIOB METOZOM OXJIaKICHUSI.
8. OmpeneneHne OTHOCUTENHLHOW BIIAXXHOCTH BO3AyXa TMCHXPOMETPUUYECKUM METOJIOM H
MOCTOSIHHOW IICUXPOMETPA.

9. Onpenenenue Ko3hHUIMEHTA BI3KOCTH KUIKOCTH 110 MeToty CToKca.

CamocTosiTeJIbHOE H3y4YC€HHUE pa3aejioB JUCHUIIJIMHEBI.
10




CamocTrosTenpHas padoTa CTYJICHTOB - BaXKHEHWIAs COCTaBHAs 4YacTh OOIIEro mpoiecca

O6yLICHI/I$I. HHaHOMepHaH opranusanus 3TOro BHIA pa6OTLI ABJIIACTCA OJHHUM M3 HYTeﬁ

MOBBIIICHUS YCIIEBAEMOCTH CTYACHTOB. B yueOHOM Ii1aHe Ha KaXKIbIH CeMeCTp MpeayCMOTPEHBI

pasnuuHble (GOPMBI KOHTPOJS 32 CAMOCTOSITENIHOW pPaboTOi: 00s3aTeibHbIE KOHCYJBTAINH,

KOJUIOKBUYMBI, OTYET O IMMOATOTOBKE K J'Ia60paT0pHI)IM N MPAKTUYCCKHUM 3aHATUSAM.

Taobmnuua 4.

BOHpOCBI, BBIHOCHUMBIC HA CAMOCTOSATCIIBHOC U3YYCHHUC Kon-Bo

Ira~rAn

2

Bpewms penakcanuu. YpaBHEHUE COCTOSIHUS MIEAIBHOIO ras3a. Y CJIOBUS,
MIPU KOTOPBIX MOJEINb UICaTFHOTO Ta3a He MpUroaHa. MareMaTuueckuii
anmapar B TE€pMOJAMHAMHUKE. TElIOeMKOCTh Tela IPU IMOCTOSIHHOM
o0weme. TermnoeMKoOCTh Tena MpU TMOCTOSSTHHOM fAaBieHud. Dopmyna
Maitepa. Anuabatuueckuii Tporecc. YpaBHeHHEe aauabartel B
nepeMeHHBIX P-V. YpaBHenne aamabatbl B mepeMeHHbIX T-V. Pabortal

IMMOJIUTPOITUYECCKOTO ITpoIecca.

Cratuctuueckuif  Bec.  DHTpomus  Kak  Mepa  Oecnopsakal
TEPMOJUHAMHYECKONM CHUCTEMBL. OHTPONMsSI KaK Mepa BEPOSATHOCTU
nepexoAa TepMoauHamMuyeckol cucreMbl. CooTHomeHuss Makcseiia.

[lousTus TEPMOAUHAMNYCCKUX IMOTCHIIUATIOB.

ypaBHeHI/Ie Jlannaca JIIsL HU30BITOYHOI'O JaBJICHHUA CO34aBacMOIo
VCKPHUBIICHHOHN MOBEPXHOCTHIO XUAKOCTH. Kiaccudukanus KpucTaios.
Cummerpust KpuctaiuioB. Teopust Tteruoemkoctd J[lebas. OcHOBHBIE
[PEIMNON0XKEHUsT TeopuH TeroeMkoctd Jlebas. Yder KoHEYHOCTH
pasMEepoB MOJIEKYJ pEaJbHOr0 raza M HMX B3aUMOACHCTBUS. 3aKOHBI
Qg dy3un, nepeHoca, TermIonpoBOAHOCTH.

Toro:

30

5. OneHouyHble MaTepUAaIbI VIS TEKYIIEro ¥ py0esKHOro KOHTPOJISl yCIeBaeMoCTH

cDOpM]’:»I KOHTPOJII TCKYIIHUX, IMPOMECKYTOYHBIX U HTOI'OBBIX 3HAHUM CTYACHTOB 11O

JTUCLUTUIMHE OTPEACISIOTCS B COOTBETCTBUH C YUEOHBIM INIAHOM 00pa30BaTeIbHOM MPOTrpaMMBI
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U B COOTBETCTBHM C JeHcTByrommM [lomoxkeHneM o OaibHO-PEHTHHTOBOH CHCTEME OIICHKH

ycneBaeMocTH cTyieHToB KBI'Y.

Or 06yqa10m1/1xc51 Tpe6yeTc;1 IIOCCIICHUC SaHHTHﬁ, BBITIOJIHCHHUEC NPAKTUYICCKUX, CCMHUHAPCKUX

3aJJaHU, 3HAKOMCTBO C PEKOMEHJOBAHHOW JINTEPATYPOH.

[Tpu arrecTaruu 0OyYaromIMXCsl OIICHUBACTCS KAadyeCTBO PabOTHI Ha 3aHATUAX (YMCHHE

BECTH JUCKYCCHUIO, CIIOCOOHOCTh YETKO M EMKO (OpMyJIHMpOBaTH CBOM MBICIH), YPOBEHBb

MOATOTOBKHM K CaMOCTOSITEIILHOU JACATCIIbHOCTH, KA4CCTBO BBIIIOJIHCHUA 3aJaHuu (HPGSGHTaI_II/Iﬁ,

JOKJIaJIOB, BBITIOTHEHUE MPAKTUIECKUX PaboT u 1p.).

Tema 4. KIIJ] TemioBoit MalnHsbI.

12

Tabmuma 5
[TacniopT oH/1a OLIEHOUHBIX CPEJICTB MO JUCIUILIINHE
Koutpo  |KonTpomupyemsie paszensl (remsr)[Kon HanmeHnoBanue
TIbHbBIE TUCLIUTUIMHBL KOHTPOJUPYEMOH  [OLIEHOYHOI'O
TOYKH KOMIIETEHIINH CpeacTBa
1. Tema 1. OCHOBHBIE OHATHSA 1 .YcrHslit onpoc
MOJIEKYJIIPHO KUHETUYECKON TEOPUH.
yip P . OIIK-1 10 TEMaM
Tema 2. 3akoH ABoraapo. UaeanbHblil
ra3 u ero ypaBHEHHE COCTOSIHUA. OIIK-2 2.3amura
Te ma 3. U3onponeccrl. O0beANHEHHBIN
9 1a00paTOPHBIX
ra30BbIH 3aKOH.
Tema 4. BHyTpeHHsIs sHEprus UACaIbHOTO pabot
U peaJIbHOTO I'a30B. 3.TectupoBanue

2 Tema 1. 3akoH paBHOpacHpeneIeHUs 1 .Ycraeii ompoc

OHEPTHU MO CTETEHIM CBOOOIHI. OIIK -1, [10 TEMaM

Tema 2. Pacnipenenenne Makcgenna. OIIK-2 2. 3amuTa)

Tema 3. Dutponusa. Bropoii 3akon 1abopaTOPHBIX

TEPMOJIUHAMUKH. pabot

3.TectupoBanue




Tema 1.TpeTbe HaYas0 TEPMOJUHAMUKH.
Teopema HepHucra.
Tema 2. KanunnspHble siBICHUS.
KpaeBoil yron cmaunBaHus.
Tema 3. daszoBble nepexonbl. YpaBHEHHUE
Knaneiipona-Kinaysuyca.

Tema 4. SBnenns nepenoca. Jduddysus.

1 .YcrHBIl ompoc

OIIK-1, 10 TeMaM

OIIK-2 2. 3amuTal
mabopaTOpHBIX
pabot

3.TectupoBanue

IlepeyeHb 01IeHOYHBIX CPEACTB AJS TEKYIero KOHTPOJIS.

I[J'ISI OMNpeCaACICHUA KaUuCCTBa OCBOCHU A O6yanOHII/IMI/IC$I yqe6H0r0 Marcpuaia 1o

JTUCIUTIIINHE UCTIONIB3YIOTCS CIAEAYIOIINE OIEHOYHBIC CPEICTRA.

B Teuenme cemecTpa mpoBOIATCA TPU KOJUIOKBHyMa. Bompocsl,

KosnoxkBuymbl

KOJUTOKBHYMa MpUBECHBI B TabIuIe 6

BBIHOCHUMBIC Ha OTallbl

Tabauua 6
Ne Ne TeMa Kommne | Oransl popmupoBanus
KOJUI | TeMbI TEeHUH | KOMIETeHHH
OKBH "
yma (tmpp
)
1 1 1. Cratuctuueckuii u IlepBbIii 3Tan
TEPMOJAUHAMUYECKUNA METOIbI
HCCIIEJOBAHHUS.
2. Makpockonuyeckoe u 3HATh:
MI/IKpOCKOHI/I‘ICCKOC COCTOSAHHUC OCHOBHBIE HOHSITUSI u
TepMOI[HHaMquCKOﬁ CHUCTCMBI 3aKOHBI MEXAaHUKHU, Uux
MaTeMaTH4eCKOe
3. Macca u pa3Mepsl MOJIEKYII. BBIP@KCHHUE;
IPaHMIIBI ux
2 1. TenmoBoe paBHOBecue. [lonsTHe NPHMEHUMOCTH;
TEMIIEpATYPHI. OIIK-1 | -pynmameHTambHBIC
OIIK-2 | ¢pusuyeckue OMBITHI U HX

2. Monenr uaealbHOIO rasa.
3aKOHBI, ONHUCHIBAIOIINE
[MOBEJEHNE UIEeaIbHOr0 rasa.

3. YpaBHEHUE COCTOSIHUS
UJI€AJIBHOIO Ta3a — YpaHeHue

pOJIb B pa3BUTHU HAYKY,
METO/IbI
OKCIICPUMCHTAJIBLHOTO u
TEOPETUYECKOTO
UCCIIeI0BaHMs B (PU3UKE;
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Knaneiipona — Menneneesa.

BHyTpeHHss dHEprus CUCTEMBI.
IIepBoe Ha4yano TEPMOJIUHAMUKH.

PaGora coBepiaemas TeoM npu
W3MEHEHUAX 00beEMa.

1. Yncno crenenei cBOOOIbI
MOJICKYJIbI. 3aKOH PABHOMEPHOTO
pacrpeeieHus: SHEPTUH 110
CTEIMeHsAM CBOOO B MOJIEKYJIBI.

2. TermoeMKOCTb. Y paBHEHUE
Maiiepa.

3. Hemocratku Kji1accH4eCcKoOn
TEOpUH TeIToeMKOCTH. [ToHsATHE 0
KBaHTOBOU T€OPHUH TETUIOEMKOCTH.

1. HekoTopele NOHATHS U3 TEOPUU
BEPOSATHOCTH.

2. XapakTep TEeIIOBOro ABUKECHUS
MOJIEKYI.

3. Yucno y1apoB MOJIEKYJT O CTEHKY.
JlaBiieHue raza Ha CTEHKY.

1. OcHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO KHHETUYECKOHI
TEOPHUH UJACAIBHBIX T'a30B.

2. 3akoH MakcBenia o
pacrnpenesieHue MOJIEKyYJ 0
CKOpPOCTSAM UM SHEPTHUSIM.

- TIOHMMaTh  CYIIHOCTH
SIBJIEHUHA B MEXAHHKE;

- OCHOBHBIE (hU3HYECKHE
BEJIMYMHBI U (U3NYECCKHE
KOHCTAHTHI, ux
OTpeJieNIeHuE, CMBICII,
CHOCOOBl M EOUHHIBI KX
WU3MEPCHUS;

Ymern:

NpaBWIFHO T[OHUMATh H
OOBSCHATH ¢buznueckue
3aKOHBI SIBJICHUS u

CBOMCTBA TE€JI, OTIWYAThH
TUIOTE3bl  OT  HAay4HbIX
TEOPHIL;

-aHAJIN3UPOBATH
MOCTaBJICHHYIO 3ajady u
IPaMOTHO PUMEHSATh
¢u3nueckne  3aKOHBI |
bopmyIbl TSt ero
peleHus;

Baaners:

- METOJaMH HaAOIIONCHUS U
TOYHOTO  M3MEpPEHHUs, a
TaKXe OCHOBHBIMH
npueMamMH W MeTOoJaMH
00pabOTKH  pe3yJbTaTOB
JKCIIEPUMEHTA;

- METOJAaMH  pelICHHS
KOHKpPETHBIX  3a7ad U3

Pa3ITUYHBIX obnacreit
MOJICKYJIAPHOH (U3UKU ©
TCPMOANHAMHKHU.

1. BapomeTpuueckas ¢popmyia.
Pacnpenenenus bonsimana u

Makcseinna — boapiimasna.

2. CpeaHee 4HUCIO CTOJKHOBEHUH U
cpeaHsis AJIuHA CBOOOIHOTO

npobera MOJEKyJI.

3. OusITHOE OOOCHOBAHUE

OIIK-1
OIIK-2

Bropoii 3Tan

3HaTh:

OCHOBHBIC IIOHATHUA n
3aKOHBI U3yYCHHBIX
pa3eros, ux
MaTEMAaTHYECKOE
BBIPAXKEHHUE;

TPaHUIIBI ux
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MOJIEKYJISIPHO — KUHETUUYECKOHU MIPUMEHUMOCTH;

TEOPHH. -METOJIBI
AKCTIEPUMEHTAIBHOTO i

8 1. MaKpo — 1 MUKPOCOCTOSAHHUC. TEOPETUYCCKOI'O

CTaTHCTHUYECKHUH Bec. uccueaoBaHus B (PU3UKE;

- TIOHMMaTh  CYIIHOCTb

2. DHTpOTHS SIBJICHHI B MCXaHHUKE;

- OCHOBHBIE (pU3MUECKHEe
9 1. DHTpONHUSA UAEATBHOIO rasa. BeTMUMHBl M (U3HEecKie

Hekortopeie npumMmeHeHus KOHCTAHTBI, X

SHTPOIHH. oInpe/eleHue, CMBICTI,
CIIOCOOBI M €QUHMILI HX

2. TepMoanHamMHU4YeCKHE )

W3MEPCHUS;

IMOTCHIIHAIEL.

10 1. AnguabaTHbIi TIpoIecc.

[TonuTponHbIl nponecc. VMeTh:

2. O6paTuMBIe U HE OOpaTUMBbIE HpaBUIBHO — MOHUMATL U

nponeccsl. Kpyrosoit mpouecc obbACHATS  dH3MHeCKHE

(k). SaK(\)JHH SIBJICHUS 51
CBOWiCTBAa TE€JI, OTJINYATh

11 1. Bropoe Hauao TUMOTE3bl  OT  HAYYHBIX

TepMoanHamMuKH. Teopema TEOPHIL;

HepHcra. -aHaIIM3UPOBATh
MOCTaBJICHHYIO 3aJadyy |

2. TenjgoBrle OBUTATEIN U rpaMOTHO OPUMCHSATh

X0JOAUIbHBIEC MAaIUHBI. ITUKI @PBI/IHGCKHG 3aKOHBI H

Kapno u ero KIIJ[ nns naeanbHOTO (bopmyIbl A €ro

rasa. PECIICHHA,

12 1. Cunpl ¥ MOTEeHIIUAIbHASL

SHEPTHUS MEKMOJICKYJISIPHOTO Baagern:

B3aMMOJICHCTBHA. - METOJaMH HAOIIONCHUS U
TOYHOTO  M3MEpPEHHUs, a

2. YpaBuenue Ban — nep — TAKXKE OCHOBHBIMH

Baansca. npueMaMu M METOJaMHU
00paboOTKH  pe3yJIbTaToOB

3. U3orepmel Ban — nep — Baanbca SKCIIEpHMEHT;

1 UX aHaJInu3. - METOJAaMH  pEIIEHHS
KOHKpPETHBIX  3a7ad U3
pa3IUYHBIX obnacrei
MOJIEKYJISIPHON (U3UKH |
TEPMOJIMHAMUKHU.

13 1. CBOMCTBO KUIKOCTEH. Tpernii 3Tan

[ToBepXHOCTHOE HATSIKEHHE.
2. CMauuBaHUe.

3. JlaBieHue noJ UCKPUBIECHHOMN
MOBEPXHOCTHIO KUIKOCTH.

OIIK-1
OIIK-2

3HaTh:

OCHOBHEBIC  IIOHATUS U
3aKOHBI MCXaHUKH
JKHUIKOCTEHl M Ta30B, HX
MaTeMaTHYECKOe
BBIPAKECHUE;
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14

1. TBepasie Tena. MoHO- 1
MOJTUKPUCTAIIIBI

2. Tunel KPUCTAINIMYECKUX
TBEPABIX TEI

3. dedekThl B KpUCTAILIIaX.

15

1. TermoeMKOCTb TBEPJBIX TEJl.
Mogpens DitHmreiina u Jle6as.

2. Ucnapenue, cybnumanus,
IUTaBJICHUE U KPUCTAJUIM3ALHS.
AmopdHsbIe Tena

16.

1. ®a3zoBbie nepexonst I u Il pona.
Kpucrannuzauus, niaBieHue,
HcrmapeHue, cyoaumaIus.

2. ®a30BBIE JUATPAMMBI.

17.

1. SIBneHus nmepeHoca B
TCPMOANHAMUYICCKHU
HEPaBHOBECHBIX CHCTEMaX.

2. BakyyM 1 METOAUKA €TO
noayyeHusi. CBOMCTBA
yAbTpapa3peKeHHbIX ra3oB.

18.

T'paHHIbI ux
NIPpUMCHUMOCTH,
INPUMCHCHUC 3aKOHOB B
MPaKTUYCCKUX
MIPUITOKCHUAX

-IIOHUMAaThb CYHIHOCTDb

SIBJICHUM B MEXaHHKE;

- OCHOBHBIE (pU3MUECKHEe
BEITMYHMHBI W  (PU3UUECKHe
KOHCTAHTEI, 1504
onpeAeseHue, CMBEICII,
CIIOCOOBI M €QUHMILI HX
U3MEpPEHHUS;

Ymern:

BBISIBJISITD
€CTECTBEHHOHAYYHYIO
CYILIHOCTb npobiem,
BO3HHKaOIINX B Xoae
pelieHus ¢bu3nveckux
3aaa4, IMPUBJICKATL AJIA UX
pelieHus
COOTBETCTBYOIIMI

(bu3nKo-MaTeMaTHYECKUN
anmnapar

Baanern:

- MeToJaMH HaOJIIOACHUS U
TOYHOTO  HM3MEpPEeHHs, a
TaKKe OCHOBHBIMH
npueMaMl ¥ METOJaMH
00paboTKH  pe3yJbTaTOB
IKCIEPUMEHTA;

- METOoJaMH  peIlICHUs
KOHKPETHBIX  3aJad4 U3

Pa3IUYHBIX obmnacreit
MOJICKYJISIpHOM (pU3uKH 1
TEPMOJUHAMUKH.

Kputepun onieHNBaHHS HA KOJJIOKBHYMAaX

Bo Bpemst ycTHOro omnpoca Ha KaKJI0M KOJUIOKBUYME CTYJIEHT MOKET MOJy4duTh 10 10

0aJIoB. HpI/I 3TOM OLICHHUBACTCA :

- BJAACHUC TCPMHHAMHU, TMOHATUAMU, NPUHOUIIAMU TCPMOAWHAMUKH JUCIICPCHBIX

CHCTEM;

- ACHOCTb, YETKOCTb U JOKA3aTCIbHOCTb U3JIOKCHUSA OTBCTOB HA BOIIPOCHI;

- CUICTCMHOCTDB 3H8.HPII>1, YMCHI/Iﬁ K HAaBBIKOB II0 TCMC.
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[To uroram yCTHOTO OMpoca Ha KOJUIOKBUYME CTYICHTY BBICTABIISICTCS :

a)8-10 OammoB, ecnu BIajgeeT B IOJHOM O0BEME TPOTPAMMHBIM MaTEpHUATIOM,
BBIHECEHHBIM Ha KOJUIOKBHYM, JIOCTAaTOYHO TJIYyOOKO OCMBICTUBaeT TeMmy (paszen),
HCYEPIBIBAIOIIEC OTBEUAST HA BCE BOIPOCHI, BBIICISIET IPU 3TOM CaMO€ CYIIECTBEHHOE, YMEeT
aHAIM3MPOBATh, CPABHUBACT, KIacCU(UIUPOBaTh, 0000MMaTh, KOHKPETH3UPOBATH M
CHUCTEMAaTHU3UPOBATH MPOTPAMMHBIA MaTEepHa, Y4eTKO (POPMHUPYET OTBETHI;

0)5-7 6annoB, ecau BiajeeT YUeOHBIM MaTepraioM, BHIHECEHHBIM Ha KOJIJIOKBUYM MOYTH
B MOJHOM 00BEeMe (MMEIOTCS MPOOENbl B 3HAHUSAX TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOMKHBIX
BOTIPOCAax); CAMOCTOSITEIIEHO M OTYACTH MPH HABOJAIIMX BOMPOCAX JTACT MOTHOIEHHBIC OTBETHI
Ha BOIIPOCHI; HE BCET/Ia BBIACISICT HAaMOOJIee CYIEeCTBEHHOE, HE IOMYCKAET CEPhE3HBIX ONTHOOK B
OTBETaX.

B)l — 4 GamnoB, ecau  BIaleeT OCHOBHBIM OOBEMOM 3HAaHUH MO TeMaM KOJUIOKBUyMA,
MPOSIBIISICT 3aTPYTHEHUSI B CAMOCTOSITEIILHBIX OTBETAX, JOITyCKAET HETOYHBIC ()OPMYJIUPOBKH, B
MpoIIecCce OTBETA JOMYCKAET OMMOKH IO CYIIECTBY BOIIPOCA.

r)0 GannoB, eclii He OCBOMI O0s3aTENbHBII MUHUMYM 3HAaHUU MpeIMeTa, HE CIOCOOeH

OTBCTUTH HA BOIPOCHI JAXKEC ITPU JOTTOJIHUTCIBbHBIX HABOJAIINX BOIIPOCAX.

Tabmauia 6

KPUTEPNHN OLIEHKH bAJIJIbI

SICHOCTB, YETKOCTh M3JIOKEHUS, KaueCTBO OTBETOB Ha BOMPOCHI KOJTTOKBUyMa  [0-21 Gan

Jlomyck k paboTe, BBIMOJTHEHUE, 00paboTKa pe3yabTaTOB M3MepeHus, 3amuTal0-24 6anna

abopaTopHOil paboTHI

TecTtupoBanue 0-15 Gannos

SICHOCTB, YETKOCTh M3JIOKEHUS, KaueCTBO OTBETOB Ha BOMPOCHI Ha Sk3aMeHe  |0-30 GammoB

HrTorosas onenka 0-90 Gasu1oB

3a nmoceleHue 3aHATUN CTYAEHThl MOTYT nosyuuTh oT 0- 10 6anoB 3a cemectp.
Or1eHKa «OTJIMYHOY» BBICTABIISIETCS CTYICHTY, eclii HaOpaHo 86 - 100 6aos;
OLIEHKA «XOPOIIO» BBICTABISAETCS, ecau HaOpaHo 71-85 GannoB

OLIEHKA «yJIOBJIETBOPUTEIHHO» BBICTABIISIETCS, €CIM HabpaHo 56 -70 6anos;
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OLIEHKA «HEYJIOBJICTBOPHTEIHHO» BBHICTABISIETCS, €CIM HaOpaHO MeHblle 56 0auioB
(Oanibl mpHUBEIEHBI C YUYETOM TMOCEHUIAeMOCTH, B COOTBETCTBUU € AelcTByIomMM [lonoxxenuem o

0aJUIbHO-PEUTHHTOBOM cCHCTEME OLICHKH ycreBaeMocTu cTyaeHToB KBI'Y)

PyOexxHbIii W NPOMEKYTOYHBIA KOHTPOJb OCBOCHHS CTYJCHTOM  JUCITUILTAHBI
OCYILIECTBIISIETCS B paMKax OaJNIbHO-PEUTHHTOBOM cHCTeMBl. Pacrmpeznenenne OamioB B
COOTBETCTBUU C JeHcTByrommM [lomoxkeHueM o OalabHO-PEUTHHIOBONW CHCTEME OIEHKU

ycneBaemoctH crynenToB KBI'Y mpuseneHo B rabnuie:

Tabmuma 7
Ne peliTuHroBOM KomtokBuym [IpakTtnueckue [[locemaemocts [TectupoBanue
TOYKH 3aHATUS
1 10 S 3 S
2 10 S 3 S
3 10 S 4 S

Kpurtepun popmupoBanus oueHok (0a/1710B) MO TECTOBBIM 3a1aHUSAM.

Ilo pe3yabpraTtamM KaKaoro TECTUPOBAHUS CTYAECHT MOXKET MOIYy4UTh 10 5 6ayioB (BCEro
15 6annoB B TeUeHUE CEMECTPA).

[Ipu 3TOM CTyIEHTY BBICTaBIISCTCS:

5 GaioB 1ipu NpaBWILHOM BhIMOTHEHUHU 91-100% 0T 00111eTO YKClia TECTOBBIX 3a/IaHUM,

4 6anna npu 81-90%

3 Gamna npu 61-80%

2 6ayna ipu 36-60%

1 6amn mpu 25-36%

[Ipn xomuuecTBe MpaBWIBHBIX pelieHH MeHblne 25% OT oO0IIero 4mcia TECTOBBIX
3a/laHuil CTYJICHT He ToJTydaeT 0asioB.
B teuenune cemecTpa TPHKIIbI IPOBOJUTCS KOMITBIOTEPHOE TECTUPOBAHUE CTYJEHTOB (Uepes
kaxaoro 1/3 cemectpa). Ha TectupoBanme BEIHOCSATCS OCHOBHBIE BOIIPOCHI, PACCMOTPEHHBIE 3a
oTueTHBI mepuon. TecToBbie 3aJaHUS B IOJTHOM O0BEME IO AUCLHUIUIMHE pa3MENIeHbI 10

aapecy http://open.kbsu.ru/moodele/course/view.php?id=4295/

IIpumeps! TeCTOBBIX 3aJaHUM:

OcHoBHBIE TepMOAMHAMUYeckue mnapameTpbl. IlapameTrppl M ypaBHEHMsSI COCTOSHUS
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TepMOI[I/IHaMI/I‘-IeCKOI\/JI CUCTCMBI
I: 1

S: TemnepaTtypa SABISETCA MEPOM ... IBUKEHUS MOJIEKYJI
-: OecrmopsiA0YHOTO
- XaOTUYECKOTO
-: TEILIOBOTO
+: Bce oTBeTHI NIpaBUIILHBIE
I: 2.
S: Temnepartypsl no mkane Llenbcus u KenpBuHa cBsA3aHbl YPABHEHUEM ...
- T—1
-273,15
+:T=t+273,1
-T=t/273,15
-:t-273,15=T
I: 3
S: Kputuueckoii Temnepatypoil Ha3bIBa€TCH ...
- TeMmIeparypa KuneHus
-: Temreparypa gpa3zoBoro nepexojaa
-: TeMIeparypa, pu KOTOpO# MpeKpalaeTcss NOCTyNaTeIbHOE ABUKEHUE MOJIEKY T
+: Temneparypa' ,Bbllll€ KOTOPOl HUKAKUM MOBBIIIEHUEM JaBJICHUS HEJb3sl IPEBPATUTH I'a3 B
KHUJIKOCTh
- TeMIepartypa ,Bblllle KOTOPOU peasbHBIN ra3 MOJIUYUHIETCS 3aKOHAM UeaJIbHOTO
rasa
I: 4
S: YpaBHEeHUE COCTOSAHUS YCTAHABIMUBAET CBSA3b MEXKY ...
-: TEMIIEPaTypoOu U JaBICHUEM
+: TemMmepaTypou u JaBJIeHUEM U 00bEMOM
-: TeMIIEpaTypoil U JaBJICHUEM U SHTPONMUEH
- JaBJICHUEM U 00BbEMOM
I: 5
S: YpaBHeHHE COCTOSAHUSA OJHOTO MOJISI HI€AJbHOTO rasa 3To ...
PV=RTN, raoe P,V,R,T,NA- naBnenue, o0beM, ra3zoBas NOCTOsIHHAsA, TEeMIeparypa u
yucao ABoragpo PVR=T NA
PVRT= NA
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+: PV=RT

ITonnwiii nepeuens mecmog npugooumcs 8 banke mecmosuvix 3aoanuii KbI'Y

Kputepuu onieHuBaHus Ha IK3aMeHe

[lo wToram nsK3amMeHa CTYIEHTY, M3 MaKCHUMAaJbHOIO KOJUYecTBa OajioB, KOTOpOE
coctanisieT 30, BBICTaBISIETCS:

I)or 27 mo 30 GamnoB, ecnu BiajeeT MPOTPAMMHBIM MaTepUAIOM MO AMCLUUILUINHE B
MIOJTHOM 00BhEMeE; JOCTATOYHO TITyOOKO OCMBICIMBACT TUCIUILINHY, HCUSPITBIBAIOIIEC OTBEYALT HA
BCE BOINPOCH, yMEET AaHaJIM3UpPOBaTh, CpPaBHHBATh, KJIacCU(UIMPOBATH, 0000IIATH,
KOHKPETH3UPOBAaTh M CUCTEMATH3MPOBATh M3YyYCHHBIN MaTepHhall, yCTaHABIUBATh MPUYUHHO-
CJICZICTBEHHBIE CBSI3U; YETKO (DOPMUPYET OTBETHI;

2)ot 24 nmo 26 0amioB, €CIM BIAAEET NMPOTPaMMHBIM MAaTEPHUATIOM IIOYTH B ITOJTHOM
obbeme (uMeroTcs TMpoOeNbl TONBKO B  HEKOTOPBIX OCOOCHHO CJIOXKHBIX —paszfenax);
CaMOCTOSITENIbHO ¥ OTYACTH MPU HABOSIIMX BOMPOCAX JAET MOJHOLIEHHBIE OTBETHI Ha BOIIPOCHI;
HE BCEr/Ia BhIJENsIeT Hanboiee CylIeCTBEHHbIE, HE JOMYCKAaeT BMECTE C TEM CEPhE3HBIX OIMIMOOK
B OTBETAaX;

3)ot 15 mo 23 GanyoB, eciu BIZEET OCHOBHBIM 00bEMOM MPOTPaMMHOTI0 MaTepuaa 1mo
JTUCIUIUIMHE; TPOSBISET 3aTPyAHEHUS B CaMOCTOSITENIbHBIX OTBETAX, ONEPUPYET HETOYHBIMU
dbopMyIIHpOBKaMH; B IPOIECCE OTBETOB JOMYCKAET OLIUOKH MO CYIIECTBY BOIIPOCOB.

B cnyuasix, korga oOy4arommuiicss He OCBOWJI 00s3aTeNbHBI MUHUMYM TIPOTPAMMHOTO
MaTepHalia Mo JUCHUIUIMHE, HE CIIOCOOCH OTBETHTH Ha BOMPOCHI Jake MPHU TOMOIHUTEIHHBIX

HaBOJSIIITUX BOIpOcax, BeicTaBisieTcs 0 6amios.

Bomnpocsl, BEIHOCUMBIE HA 3a4€T.

1.CTtaTuCTUYECKHUI U TEPMOJIMHAMUYECKIE METO bl UCCIIEIOBAHUS.
MakpoCKONMYECKHE U MUKPOCKOTTMYECKHUE METOJIbl UCCIIETOBAHUA.

2.®azoBbie nepexoasl I u Il pona.

3.Macca u pa3mepsl MOJIEKYI.

1. Ucmapenwus, cyOomuManusi, IIaBJIeHUS U KPUCTATITU3AIHS

2. TerumoBoe paBHoBecue. [loHsiTHEe TeMmepaTyphl.

3. TemmoemkocTh TBepABIX Ted. Moaens DliHImITEeHA U J[ebas

4. Monenb uacalbHOTO ra3a. 3aKOHBI, OIKCHIBAIOIINE IIOBEICHUC UICaIbHOTO Ira3a.
5. lepexTsl B Kpucramiax

6. YpaBHEeHUE COCTOSIHUS HAealbHOTO rasa. ¥ paBHeHue Knaneiipona -
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Menneneesa .

7. Tunmbl KpucTamIUyecKUX TBEPAbIX TEJ: a) KpUcTajjorpapuyeckuil mpu3Hak

KPHUCTAJLJIOB;

¢u3nyecKnii MpU3HAK KPUCTAIIIOB

8. Teepabie Temra. MOHO - U MOJTUKPHUCTAILIIBI.

9. BHyTpenHss 3Heprus cucteMsl. [lepBoe Hauano TepMOIMHAMUKHI

10. PaGora, coBepiiaemas TeoM IpU U3MEHEHUSIX 00beMa.

11. KanunnapHele siBIeHUS

12. Yucno creneHeir cBOOOBI MOJIEKYJIBI. 3aKOH paclpeesIeHUsl SHEPTUH 110

CTEIEHIM CBOOO/IBI.

13. JlaBneHune noJ UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH

14. TemnoemkocTs. YpaBHeHue Maliepa.

15. Ucnapenus, cyOnumanus, njaaBieHUs U KpUCTAIIU3aLUs

16. HemocTaTku KJIaCCUYECKON TCOPUU TEINIOEMKOCTH.

17. CMauyuBaHUE

18. CBoiicTBO xunkocTeil. [loBepXHOCTHOE HATS)KEHHUE.

22 HekoTopble NOHATHUSA U3 TEOPUH BEPOSATHOCTH.

23. Yucno ynapoB MOJIEKYJ O CTeHKY. JlaBlieHue raza Ha CTEHKY.

24. N3oTepmbl  Ban - aep - Banbca u ux ananus.

25.0CHOBHO€ yPaBHEHUE MOJIEKYJIAPHO - KHHETUYECKUN TEOPHUU HAEATbHBIX Fa30B.

26. Ypasunenue Ban - nep - Bansca.

27. 3akoH MakcBeisia o pacnpeeseHur MOJIEKYJ UJealbHOr0 ra3a no CKOpocTsIM
U DHEPTUSAM TEIUIOBOTO ABUKEHUS.

28. Cunbl M OTEHIUAIbHAS SHEPTUS MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBUS

29. bapomerpuueckas popmyna. Pacnpenenenue bonsiimana u Makcsesna - bonbiimana.

30. TennoBele aBUraTenu u xojgoawibHbie MamuHbl. [{ukn Kapuo u ero KIIJ nns
HJI€AIbHOTO Ta3a.

31. CpenHee YHMCIO CTOJKHOBEHUS U CPEAHSAS JIMHA CBOOOIHOIO Mpodera MOJIeKyI.

32. Bropoe Havano tepmoauHamuku. Teopema HepHcera.

33. OmnbiTHBIE 00OCHOBaHUE MOJIEKYJIAPHO - KHHETUUYECKOI Teopuu: bpoyHoBckoe

nBuxeHue, onblT [lITepHa, onbIT JlamMepTa, ONBITHOE ONIPEEIEHUE MOCTOSHHON

ABorazapo.

34. O6patumbie U He oOpaTtumsble mpolecchl. Kpyrosoii mpomecc (IuKiI).

35. Makpo- u MukpococtosiHusi. CTaTUCTUYECKUIT BEC.

36. AquabaTHblid iponecc. [loauTpomnusIil mporece
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37. DHTpoONUs, €€ CTATUCTUYECKOE TOJIKOBAHUE U CBSA3b C TEPMOJUHAMHUYECKON
BEPOSTHOCTBIO

38. JlepexThl B KpHCTaIaX.

39. DHTponus UAeaIbHOro raza. Hekoropsle IpuMeHEHUs SHTPONUU.

40. /laBiieHMEe MO UCKPUBJIEHHOMN MOBEPXHOCTHIO )KUJIKOCTH.

41.  TepmoamHaMHYeCKHE MOTEHIMAJbI: BHYTPEHHSIS SHEPTUs, CBOOOIHAS
SHEprusl, SHTANBIUA, TEPMOJUHAMUYECKU nmoTeHuan ['nbo6ca.

42. KanunnspHsle ABICHUS.

43. Vcnapenus, cyonumanusi, mjiaBjieHUus U KpUCTAIN3aLUs.

44. Bropoe Ha4aJlo TEPMOJUHAMUKH.

45. Teopema Hepncra

46.Tunbl KPUCTAIIINYECKUX TBEPABIX TEJ: a) KpUCTAIIOrpaduuecKuii mpu3HaK
KPHUCTAJIJIOB;

(Gu3nyecKknii NpuU3HaK KpUCTAJIIOB.

47. Cuasl u NOTCHOUAJIbHAA DHCPTUA MCIKMOJICKYJISIPHOTO B3aMMOJICHUCTBHS.

6. MeToanueckue MaTepHuaJibl, oNpeae/siiolue Npoueaypbl OlleHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M ONIBLITA 1eATEIbHOCTH
OCBOEHHSI yueOHOW JAMCLUMIUIMHBI, OCHOBHBIE

Pe3ynpTarsl MOKAa3aTe  OLEHKHU

pe3ynbTaToB 00yUYEHUs ¥ BUIbI OLIEHOYHOTO MaTepHalia IpuBeIeHbl B TabuuLe 8.

Tabnuna 8.
PesynbpTaThl oOcBOEHUS YyUeOHON AMCHUIUINHBI, MOJUIEXkKAIINE TPOBEPKE
Pe3ynbTaThl 00yuenust | OCHOBHbBIC IIOKa3aTeln oneHky | Bun OIIEHOYHOTI'O
(KOMIIETEHITUN ) pe3yJIbTaTOB 00YUYECHHUS MaTepuana
CHOCOOHOCTh 3HaeT OCHOBHBIE TOHATHS U 3akoHbl | KomnokBuym
UCIIOJIb30BaTh MOJIEKYJISIPHOM ¢bu3nkwy, ux | Belmonuenue
NOJIOXKEHUS, 3aKOHbl M | MaTeMaTUYECKOe BbIpa)XKEHUE, TPAHULIBI UX | Ja0OPAaTOPHBIX PaboOT
METOJbl  €CTECTBEHHBIX | IPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB B | TecTupoBaHue

HAayK W MATCMATUKU I
petieHus 3a1a4y
WHXEHEPHOM

nesitenbHOoCcTH (OITK-1)

MPAKTUYCCKUX TMPUIIOKCHUAX, a TaK IKC

OCHOBHBIC (1)I/IBH‘{€CKI/I€ BCJIMYNHBI u

(bu3nYeCKre KOHCTAHTBI, MX OIpPEICICHHE,
CIIOCO0OBI U

CMBICIJI, CANHUIIBI Hux
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U3MEpEeHMUS.
[Tonumaer (byHIaMeHTalbHbIE
¢duznYecKre OMbITHl U UX POJIb B PA3BUTUU
HAyKHU.

OcBou MCTOJAbI SKCIICPUMCHTAJIBHOI'O H

TEOPETUUECKOTr0 UCCIIeIOBaHUS B (PU3HKE.

CII0OCOOHOCTD
CaMOCTOSATEILHO
MIPOBOJIUTH
IKCIIEPUMECHTAIILHBIC
HCCIIEIOBAHUS u

HCIIOJB30BaTh OCHOBHBIC

npuemMsl  00pabOTKH |
Ipe/ICTaBICHUS
HOJTy49EHHBIX TaHHBIX
(OIIK - 2).

HmeeT mpeacTtaBieHHE O POIU U MECTE
MaTeMaTUKHU B COBPEMEHHOM
IMBWIM3AIMM W MHPOBOM  KYJBTYpe.

YmMmeer MMPaBUJIBHO ITIOHUMATh U OOBSACHATH

(1)I/I3I/I‘IGCKI/IG 3aKOHBI, ABJICHUA U CBOMCTBA

TCJI, OTJINYAaThb THUIOTC3bI OT HAYYHBIX
TGOPHﬁ, II0JIb30BAaThHCs OCHOBHBIMU
bU3MYEeCKUMU TMPUOOpaMH, CTaBUTh U

peliaTh IpoCTeHIne SKCIIepUMEHTANIbHbIC
3a/1a4u

3HaeT U NOHUMAET (PU3UUECKYIO CYIIHOCTb
SIBJIEHUW U MPOIIECCOB.

YMeeT JIOrM4ecKd MBICITUTh, ONEPUPOBATH
C aOCTpakTHBIMH OOBEKTaMHU U OBITH
KOPPEKTHBIM B yHOTpeOIeHIH
MaTeMaTHYeCKUX TOHSATHH U CHMBOJIOB
JUISE  BBIPQXKCHHUSI KOJIWYECTBEHHBIX U
KaueCTBEHHBIX OTHOIIICHUH;

Bunaneer

TEPMHHOJIOTUENH,  OCHOBaMH

BEKTOPHON aireOpbl W aHATUTUYECKON

TCOMETPHH, METOJaMHU
mudhepeHIaTbEHOTO MHTErPAJILHOTO
UCYHCIICHUS, METOJaMH  WCCIICJIOBAHHS

(GYHKIMH U IOCTPOCHUSI TPaUKOB.

Konnoksuym

Brinonnenune

n1abopaTopHBIX PaboT

TectupoBanue

OneHouHble CpeacTBa IS

KOHTPOJIA 3HAHUN CTYACHTOB MO AUCHHUIUIMHE ONPCACIAIOTCSI B

COOTBCTCTBHH C yqe6HI)IM IIJIaHOM 06p330BaT€J'II)HOI\/JI nporpaMmmbel U B COOTBCTCTBHUH C

ITOJIOKCHHUEM

00 OamwibHO-

PEUTHHTOBOM  CHUCTEME  aTTeCTalllu

oOydJaronuxcs

1o

06p330BaTeJIBHLIM nporpaMmamM  BbBICIIECTO O6paSOBaHI/I${ — [MporpamMmmam 6aKanaBpI/IaTa, n
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maructpatypsl Kabapanno-bankapckoro rocynapcrsenHoro yuusepcuteta uM. X.M. bepbekoBa
(https://kbsu.ru/). [Ipu aTTecTaruu 00y4JarOIIMXCs OIEHUBAETCS KAYeCTBO pabOTHl HA 3aHATHSX,

YPOBCHBb NOATOTOBKH K CaMOCTOSTEIILHOMN JIEATEIIHHOCTH U KaUueCTBO BBIMOJHEHHUS 3aJJaHUM.

7. Y4yeOHO-MeTOAMYECKOE 00ecTiedeHre I CUMIIHHbI
OcHoBHasi iMTEpaTypa
1. HukepoB B.A. ®usuka mis By30B. Mexanuka U MOJCKyJsipHas (u3uka. Y4eOHUK (KHHTA).

NznarenscrBo JamkoB u K., 2015 r . (http://www.iprbookshop.ru/14630.html)

2. TamsikoBa-bymkeBnu WM. ®usuka. Yacte 1. Mexanuka. MonekynspHas ¢(u3zuka u
TEPMOJIMHAMMUKA. YyeOHuk (xHUTA). Bermeiimas IKosna., 2014 r
(http://www.iprbookshop.ru/35562.html)

3. Tpodumona T.M. OcHoBsl puzuku. Mexanuka: Yue6Hoe nocodue. M: KHOPYC, 201 1r.

4. y6posckuii B.I'., Xapnamos I'.B. MexaHnuka, TepMOIUHAMHUKA U MOJICKYJIApHas (pu3HKa.
COopHUK 331a4 U IPUMEpPHI UX pelieHus. YueOHuk (kuura). HoBocubupckuii rocy1apcTBEHHBIN

texaudeckuit yausepcuteT, 2010 r . (http://www.iprbookshop.ru/35562.html)

JlonosHUTeIbLHAS JTUTEpaTypa
5. CuByxun JI.B. O6mmuii xypc ¢usuku B 5 1. Tom 1. Mexanuka. MonekyispHas Gu3uka u
TepMOJAMHAMHUKA. YueOHoe mocooue (kHura). HoBocuOUpCKHii TOCy1apCTBEHHBI TEXHUYECKUMA

yauBepcureT, 2014 r . (http://www.iprbookshop.ru/45392.html)

6. Ilunckuit A.A., SIBopckuit b.M. OcHoBbl (u3uku: YuyeOnuk B 2 T. Tom 1. Mexanuka.
MonexynsipHast ¢usuka. OnextponuHamuka. WzmatensctBo OU3IMATIIUT, 2011r. http: /
/www. knigafund. ru

7. T.W. Tpodpumosa, 3.I'. ITaBnosa"CoopHUK 3a1au 1o Kypey ¢pusuku". Mocksa, BIL, 2007 r.

8. CasenveB M.B. C6. BompocoB u 3amau mo obmeit ¢usuku. Cankr-IlerepOypr-Mocksa-
Kpacunonap, 2005.

9. AsmoB UK., AnekoB A.M., Kymaxos A.M., Tnynosa M.M., [lunuroa A.X., Ille63yxoBa
M.A. MEXAHUKA, MOJIEKVJISIPHAS ®U3NKA N TEPMO/IMHAMMUMKA JlaGopaTopHblii
npakTukyMm. Hansuuk.: KbI'Y, 2016.

10. CaBenneB U.B. Kypc ¢pusuku, B 3x Tomax. C - I1. U3a. "Jlaus", 20061
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IHepuoauyeckue u3xaHus

1.Kypnan «IToBepxHOCTb. PEHTreHOBCKHE, CHHXPOTPOHHBIE U HEUTPOHHBIE UCCIICIOBAHUS»

(Poccus)
2. MexayHapoaHbli xKypHad « Surface Science» (I'onnangus).
3.Konnounnsiii xxypnan (Poccus).
4.®wuzuka tBepaoro tena (Poccus)
HNHuTepHeT-pecypcsl
L.http: //www.uksaf.orq/

2.http://www.omicron.de/en/home

3.http://www.rusnanonet.ru/equipment/

4. http://www.nanoobr.ru/training/courses/detail.php& ELEMENT ID=769
noroop Ne2749/17 ot

5.9BC IPR books (www/iprbookshop.ru), muiieH3nOHHBII
20.03.2018 .

6.9bC «Koncynbprant cryaerTa» (Jorosop Nel22 CJI/09-18 ot 17.09.2018 r.)

7. CoBpemeHHBIE NTpodeccCHoHaNbHBIE 0a3aM TaHHBIX

Ne Haunmenos KparTkas xapakrepucruka Anpec YcnoBus
n/n aHHue calita AOCTyNA
3J1eKTPOHHOIO0
pecypca

1. 9B PI'b DJNEKTPOHHBIE BEPCUU http://www ABTOpPU30
885898 monHbBIX TEKCTOB IUCCEpTALUi .diss.rsl.ru BaHHBII
u aBTopedeparoB u3 houma JOCTYII U3
Poccuiickoii rocynapcTBeHHOU OoubIMoTeKu
OnbIMOoTEKH

(x. 112-
113)
2. «Web of ABTOpHUTETHAs http://www Hoctyn no
Science» noJiuTeMaTruaeckast peepaTuBHO- .isiknowledge.c [P-anpecam
(WOS) oubnmorpaduueckas u om/ KbIr'y

HayKOMeTpu4ecKas 0as3a JaHHBIX, B
KOTOpOM MHJEKCUpYOTCs oKoiio 12,5
TBIC. )KYPHAJIOB

3. Sciverse PedeparuBHas u ananuTHueckas Hoctyn o

Scopus 0a3a JaHHBIX, co/eprKalas [P-agpecam
U3JaTelIbCTBA http://www KBI'Y
«b3eBup. 21.000 peneH3upyemMbIx
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http://www.omicron.de/en/home
http://www.rusnanonet.ru/equipment/
http://www.nanoobr.ru/traininq/courses/detail.php&%20ELEMENT_ID=769
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.scopus.com/

Hayka n xypnainos; 100.000 kuur; 370 .Scopus.com
TEeXHOJOTHMy | KHIDKHBINA cepuil (TPOI0HKaIOIIUXCS
n3JlaHui);
6,8 MJIH. TOKJIaJI0B U3 TPYOB
KOH(epeHIHiA
4. Hayunas DnexTpoHHas 6ubIMOoTEKa http://elibr [TonHpIit
3JIeKTPOHHAs | HAYYHBIX ITyOJIUKAIHIA - ary.ru JOCTYTI
0mbMoTeKa | MOJHOTEKCTOBBIE Bepcuu okoiio 4000
(HOBb PO®U) | unoctpanHbix 1 3900 0Te4eCTBEHHBIX
Hay4YHBIX )KypHaJIOB, pedepaTsl
nmyonukanuii 20 ThICSY KYpPHAJIOB, a
TakKe onucanus 1,5 MiH.
3apyOeKHBIX U POCCUUCKHUX
JAcCepTaLUu.
2800 poccuiCKUX )KypHAJIOB Ha
0€3BO3ME3/1HOM OCHOBE
5. baza HanuonaneHas nuHOpMaIoHHO- http://elibr ABTOpPU30
JAHHBIX AQHAIUTUYECKAsl CUCTEMA, ary.ru BaHHBII
Science Index | akkymynupytomias 6osee 6 JOCTYII.
(PUHL) MUJUTHOHOB Iy OJIMKAIIUNA POCCUMCKUX
aBTOPOB, a TaKXKe MHPOPMAIUIO 00 UX Tosomser
uuTUpOoBaHuu U3 6o1ee 4500 AOTIOTIHATE M
POCCUICKHX KYPHAJOB. YTOHHATE
CBEICHHS O
my OMKanusax
yuenbix KbI'Y,
MMEIOIIUXCS B
PUHIL
6. Hauuonan OObequHEeHHBIN 3JIEKTPOHHBIH https://H30. Hoctyt ¢
bHas Karajor (OHIOB POCCHICKUX pd 3IEKTPOHHOTO
3JIeKTPOHHAasi | OMOIMOTEK, comep Kaluit YUTAIIBHOTO
onoamorexa | 4 331 542 31eKTPOHHBIX TOKyMEHTOB 3ana
PI'b 00pa3oBaTEeNLHOTO H HAYYHOTO OoubIoTeKu
XapakTepa Mo pa3IMaHbIM OTPACIISIM KbI'Y
3HAHUU
MeTtoauyeckue yKa3aHus 10 NMPOBeAEHUIO PA3IHYHBIX 3aHATHIA
Meronudyeckue  yKasaHWs ~TOPUBOASTCS B OMNHCAaHWKM  BCeX  JIA0OpaTOpHBIX  paboT,

NpeaAyCMOTPCHHLIX HACTOAIIUM KYpPCOM.

peanu3oBaH Ha caiite nHopmannonHoi cuctemsl KBI'Y (http://open.kbsu.ru/).
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MeToauuecKkue PCKOMEHIAINHA K YTCHUIO JeKIMH.

OcHOBHBIMU (hopMaMHU OpraHU3alMM Y4eOHBIX (ayAUTOPHBIX)3aHATHH SBIAIOTCS

JICKOUU U NPAKTUUCCKUC 3aHATUA.

[Ipu noaroToBKe JEKIMOHHBIX 3aHATHH MpenojaBaTeib JOHKEH ONpPENeIuTh Lelu U
3aJauM JeKIUH, pa3padoTaTh IUIaH MPOBEAEHUS JIEKIUH, OCYIIECTBUTh IMOA00p JIUTEPaTyphl
(03HaKOMJIEHHE C TEPUOJUYECKUMHU M3AAHUSIMH IO TeME JIEKUHU), 0TOOp HEOOXOAMMOIro U
JIOCTAaTOYHOTO MO COJACpXaHUI0 yuyeOHOro matepuana. JIGKTop onpenenseT MeTobl, IPHUEMbI
U CpEeJCTBa MOAJEPKAHNUS UHTEpeca, BHUMaHUs, CTUMYJIMPOBAHUS TBOPUYECKOTO MBbIIIJICHUS

CTYJICHTOB.

JlekuMs [OJDKHA BKIIIOYAaTh B KAayecTBE OTAanoB  (OPMYJIUPOBKY TEMBI JIEKIIHH,
IIEpPEYEHb BOINPOCOB, W3JI0KEHUE BBOJHOW YacTH, OCHOBHOM 4YacTH, KpaTKHE BBIBOJBI 1O
KaKJIOMY PAacCMOTPEHHOMY BOIPOCY M PEKOMEHIAIMM JIMTEPATypHBIX HWCTOYHUKOB I10
u3jaraeMbIM BonpocaM. Ecii ouepeqHoe 3aHATHE SBISETCS NPOJOJDKEHHMEM Ipeblayliei
JEKIHMH, LeNecoo0pa3Ho  KpaTko c(hOpMyJIUpOBaTh  IOJyYEHHBIE paHee pe3yJbTaThl,
HE0OXOIMMbIE /ISl IOHMMAaHUs M YCBOGHUSI M3Y4YaeMbIX BOIIPOCOB. B 3akimounTenbHOM yactu
JIEKIMU JKeJIaTebHO 0000IINUTh HanboJiee BaXKHbIE U CYIIECTBEHHbIE MOMEHTHI JIEKIIHUH,
clenaTth BBIBOABI, a TaKkKe CQHOPMYIMPOBaTH 3aJadd Uil CaMOCTOSTENbHONW paboThI
CTYZCHTOB M yKa3aThb PEKOMEHIyeMylo qutepatypy. Llenecoobpa3Hoil Takke OCTaBUTh BpeMs
JUIsL OTBETA HAa BONPOCH! CTYAECHTOB U BO3MOKHYIO TUCKYCCHIO II0 M3JI0KEHHOMY MaTepHaiy

Ha JICKIINH.

Conepkanwe JEKIMH 110 JAaHHOW JHWCIHUIUIMHE JOJDKHO  COOTBETCTBOBATH
TUIAKTHYECKUM MPUHIIUIIAM, KOTOphIE 00E€CTIeYUBAIOT COOTBETCTBUE M3JIaraeMoro Marepuaa
HAay4YHO-METOJMYECKUM OCHOBaM TMEJaroruyeckoil aeareabHOCTH. OCHOBHBIMM W3 HHUX

ABJIAIOTCA LEJIOCTHOCTH , HAYYHOCTh, JOCTYIIHOCTb, CUCTCMATHYHOCTb N HAI'TIAAHOCTD.

O GEeKTUBHOCTh JIGKIIMM MOXKET OBITh TIOBBIICHA 3a CYET pPaIlMOHAIBHOTO
UCTIOJIb30BaHUE TEXHUUYECKUX CPEeACTB. KOMIUICKTHI TEXHMYECKHX CPEICTB HEOOXOIUMO

TOTOBUTH K Ka)IOH JICKIIHH 3a0J1arOBPEMEHHO, HE TIEpPEerpykasi UMH ayTUTOPHIO.

CymectByeT KimaccuuKarys JEKIUHA 10 TUTIAaM U METOIaM WX MPOBeIeHUs (BBOIHAS,
YCTaHOBOYHAsA, MporpamMmHasi, 0030pHasi, uToronast u ap.). [Ipu u3noxkeHnu nmporpaMMHOrO
Marepuana 1o AaHHOW IHCLUMIUIMHE Ha JIEKUUAX PEKOMEHIYETCsS IIMPOKOE HMCMOJIb30BAHUE

cpeAcTB  MH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX — TexHonoruu  (MKT) u ayamo-
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BHACOTEXHUKHU. IloaroroBka BHAEO — JEKIHUH COCTOUT B IIEPEKOAVMPOBAHUU,
MEPEKOHCTPYUPOBAHUU YyueOHOW uWHMOpManMu 1O TeMe B BHU3yalbHYI0 QopMy s
NPEIbSBICHHS CTYJCHTAM 4Yepe3 TEXHUYECKHE CPEICTBA OOYYCHHUS WM CXEMbI, PUCYHKH,

YEPTEXKHU.

8. MaTrepuaibHO-TeXHUYECKOE o0ecredeHne U CIUNTUHbI

JIeKIIMOHHBIC ayJIUTOPHH, B KOTOPBIX HMMEETCS HEOoO0XOAUMOE OOOpYIOBAaHUE Ui UTCHHSI
JCKIHA: MyJIbTUMEAUNUHBIC TOCKH, IIPOEKTOPBI, HOYTOYKH, HA0Op TaOIMIl U CIal 0B, KOMIUIEKT
o0opylnoBaHus JIS TPOBEICHUS JAEMOHCTpauuid  ¢Gu3ndecKkux onbIToB. Duzmyeckue
nabopatopun 1o oO0memMy kypcey ¢usuku. Jlabopatopuun o0opyaoBaHbI NpUOOpaMH |
YCTAaHOBKaMH, HEOOXOJMMBIMU JJIsi  BBINOJHEHHS CTYJIEHTaMH JIaDOpaTOpHBIX  padoT,
NPEeIyCMOTPEHHBIX B (u3mueckoM mpaktukyme. [lo BceM pazgenaM MeXaHUKH HWMEIOTCS

y4eOHBIC TTOCOOUS M METOIMYECKUE YKa3aHUs K J1ab0opaTOpHBIM paboTam.

IlepeyeHs NpPOrpaMMHBIX NPOAYKTOB BKJIIOYAET :

* IIpomyxtst MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic
Edition Enterprise) moanucka (Open Value Subscription) Ne V 2123829;

+ Kaspersky Endpoint Security Ctanaaptabiii Russian Edition Ne nunensun 17E0-
180427-050836-287-197;

*  Academic MathCAD License

*  Apxusarop 7z (6ecruatroe [10)

* IIporpamma ans pa6otsl ¢ pdf my6nukanusmu Adobe Reader (6ecrmatnoe [10)
* Ilaker matemarmueckoro anaimsza SMath Studio (6ecrurataoe I10)

*  Cucrema nocrpoenne rpadpukoB SciDAVis (6ecrmataoe I10)

*  Cpena pazpaboTku BUpTyanbHBIX IprOopoB MyOpenLab (6ecrimatHoe I10)

Cucrema nokanpHOl cetn KBI'Y mnpenocrtaBiasier BO3MOXHOCTh OJHOBPEMEHHOM
paboThl OOJBIIOrO KOJUYECTBA MOJIB30BATENCH KaK B IOKATHHON CETH By3a, TaK M 4epe3 CeTh
«HaTepHeTy ¢ cobOmogeHWeM TpeOoBaHWK WHGOPMANMOHHOW  0e30MacHOCTH u

OTpaHWYEHUEM J0CTyNa K HHMOpMaIuu. IIEKTpoHHAS HHPOPMAIIMOHHO — 00pa3oBaTeIbHAS
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cpena KBI'Y mo3BoiiseT OCymIecTBISATh paboTy oO0ydaronmxces U3 Jito00i TOYKH JOCTYIIa, B

TOM YHUCJIC U3BHC BYy3a.

9. CpeacTBa ajanTauMu MPeNoJABAHMS [IUCUMILUVIMHBI K MOTPeOHOCTAM

HHBAJIHUI0B M JUI ¢ OTPAHUYCHHBIMHA BO3MOKHOCTAMH

JIns CTyIeHTOB ¢ OIrpaHUYEHHBIMUA BO3MOKHOCTSIMU 310POBbsI CO3/aHbl CIIE[MAJIbHbIE
YCIIOBUSL JJsl TONy4YeHHs oOpa3zoBaHus. B 1ensX JOCTYMHOCTH TMOJYYECHHS BBICIIETO
o0Opa3oBaHUs MO 00pPa30BATEIBHBIM MTPOTPAMMAaM WHBAJIUIAMHU U JIMIIAMU C OTPaHUICHHBIMU

BO3MOKXHOCTAMHU 3J0POBbS YHUBEPCUTCTOM o0OecneynBaeTes:

l)anbrepHaTiBHAas Bepcus oQuUMANbHOrO caiita B cetn «MHTepHer» ans

C1a00BUISIIHNX
2)IPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIECTO 00YJIAOIIEMYCsl HEOOXOAMMYIO ITOMOIITH;

3)ass MHBAIUAOB M JIMII C OFPAaHUYEHHBIMU BO3MOXXKHOCTSMH 370POBbS IO CIYXY -
nyOJMpoBaHME BCIyX CIPaBOYHON MHGOpMAlMM O paclUCaHUM Y4YeOHBIX 3aHATHIA;

o0ecrieyeHne HaUIeKAIIMMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BEICHUS HHPOPMALIUH.

I[J'ISI HHBAJIMAOB W JIMI C OrpaHUYCHHLIMHU BO3MOXHOCTAMH 300POBbA, HMCIOIIUX
HapyIIEHHs OMTOPHO-ABUTATEIFHOTO alapaTa, CO3JaHbl MaTePUATbHO-TEXHUYECKUE yCIOBHS
obecreunBaroue BO3MOKHOCTh OECHPENSATCTBEHHOTO JO0CTyINa OOyYaroIuXcs B y4eOHbIE
TIOMEIICHUS, OOBEKTY NMUTAHUS, TYaJICTHBIC M JPyTUe TMOMEIICHHsS YHHUBEPCUTETA, a TaKKe
Hpe6BIBaHI/I$I B YKAa3aHHBIX TIOMCHICHUAX (HaHI/I‘II/Ie pacClIMpCHHBIX ABCPHLIX IIPOCMOB,

HNOpYYHEH U IpYTUX MPUCTIOCOOTIEHHUI).
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no Hanpasyienuto noarotoku 11.03.01 Paanorexnnka Ha

Jluct n3MeHeHui (I0NMOTHEeHUI) B pabouel mporpaMmme AUCIUTUTHHBI

«MonekynsipHas puznka 1 TEePMOAUHAMHUKA»

y4eOHBII roj

Ne i/t

Onement (myHkT) PIT/]

[lepeyeHb BHOCHMBIX

U3MEHEHUN

[Ipumeuanue

MH(POPMALIMOHHBIX TEXHOJIOTMHA MPOTOKOJT No

OO6cysx1eHa 1 peKOMEHI0BaHa Ha 3acelaHuu Kadeaphl JJIEKTPOHUKH U IIU(PPOBBIX

3aB.kadenpoit O u UUT, mpodo.

OT «

» 2023 r.

Temres P.P.
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