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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

51.0.12.02 MonekynsapHasa duanka n 0CHOBbl CTAaTUCTUYECKON TEPMOANHAMUKMN

1. Wndp n HanmeHoBaHUe HanpaBneHUsa NOAroToBKM / cneunanbHOCTH:
14.03.02 ApepHble pursmka n TEXHONOrMK
2. Mpocdhunb nogroToBku / cneymnanmsauua / maructepckas nporpamma:

Ans npodunen: dusmka atToMHOro sapa u YyacTuy,

3. Keanudmkauusna (cteneHb) BbiNyCKHUKA: 6akanasp
4. dopma obyyeHua: OyHas
5. Kacheppa, oTBevaroLwasn 3a peanmsaumio QUCLUNIUHBLIL: 00LLeEN U3NKN

6. CoctaBuTENM NporpaMmmbil:
CragHas Hagexaa NMNaBnoBHa, kaHanaaT pusmko-maTeMaTUYECKNX HaykK

7. PekomeHpoBaHa: 3aceganne HMC dusndeckoro dakynbteTa, npoTokon Ne 6 ot
26.06.2020

8. YuebHbI1 roa: 2020/2021 CewmecTp(bl): 2



9. Llenb nay4yeHns ANCLUUNIIUHbI

O3HakoMUTb CTYOEHTOB C OCHOBHbBIMWU TMOMOXEHUAMM MONEKYNAPHON (PU3NKU  1©
OCHOBaMM CTaTUCTUYECKOW TepMOAUHAMWKN; pa3BUTUEM N COBPEMEHHBLIM COCTOSTHUEM
MEeTO[O0B pac4éta COCTOAHUN MaKpPOCKOMUYECKNX CUCTEM WU onpeaerieHUss X OCHOBHbIX
TepMOANHAMUYECKUX XapaKTEPUCTUK.

10. MecTOo AMCUMNIUHBLI B CTPYKType OCHOBHOM obpa3oBaTesibHOW NMporpamMmbl
(oofn)

AucuunnuHa «MonekynapHas dusnka M OCHOBbl CTaTUCTUYECKOM TEPMOAUHAMUKNY
OoTHOCUTCA K 6a30BOM YacTu NPodeCCUOHanbHOro LMKa OCHOBHOM 0bpa3oBaTeribHOM
nporpaMmmbl NOAroToBkn 6GakanaBpoB HanpasrneHus 14.03.02 «ApepHble dusmka u
TexHomnorum». [na ocBoeHns aucumninunHel «MonekynsapHaa dusnka UM OCHOBbI
CTaTUCTUYECKON TepMOAUHAMMUKUY» HeOoBXOOUMbl 3HaHWUS, YMEHUS U KOMMEeTEHLUMUW,
nonyyeHHble Npu  u3ydeHunm KypcoB «MexaHuka», «MaTemaTudecknin aHanuay,
«AdnddepeHumnansHble ypaBHEHUSI».

11. MnaHnpyemble pe3ynbTaTbl OOy4YeHMs MO AucuunnuHe/Moaynio (3HaHuS,
YMEeHUsl, HaBblKU), COOTHECEHHbIE C MNIaHUPYEeMbIMU pe3yfibTaTaMu OCBOEHMUS
obpa3oBaTesibHOM NporpamMmmbl (KOMNEeTeHUUAMMU BbINYCKHUKOB):

npodeccuoHansHon

NEeATENnbHOCTH 0a3oBble
eCTeCTBeHHOHay4Hble 3HaHUA,
BKNn4Yaa 3HaHuMA O npeameTe U
obbeKkTax wu3yvyeHus, meTodax
nccnenoBaHus, COBPEMEHHbIX
KOHLENUUAX, [OOCTUXEHUSX W
orpaHnM4yeHunsIx €CTEeCTBEHHbIX
Hayk (npexpe BCEro Xumuu,
Guonornn, 9KOMorMM, Hayk o
3eMrIie 1 YesioBeke)

KomneTteHuwms lMnaHnpyemble pesynbTaTtbl 06y4eHns
Kog HasBaHue
OrkK-1 cnocobHocTb ucnonb3oBatb B | OMNK-1.1 3HaTb: npeamer M OOBLEKTbI M3y4eHUs

MONEKYNSAPHOW (PU3NKKM; CBA3b MOMEKYNAPHON PU3NKK
C Apyrumu pasgenamm usvku U ApYruMU Haykamu;
COBpPEMEHHbIE NPeACTaBneHns 0 CTPOEHNM BELLECTB; O
CBOWCTBaxX COBPEMEHHbLIX MaTepuarnos; COBPEMEHHOE
obopygosaHue ans uccrnegoBaHus
TEPMOAUHAMUYECKMX  MapameTpoB  MakpoOCWUCTEM;
NCTOPUYECKUA MyTb pPas3BUTUS Haykm O CTPOEHUM
BelLlecTBa W TEMMOBbIX CBOWCTB Ter.

OlNK-1.2 ymeTb: npvBOAUTb MPUMEPHI, CBS3aHHbIE C
NposiBNIeHNEM 3aKOHOB TEPMOOUHAMMUKMN.

OlMK-1.3 Bnagetb (uMeTb HaBbIK(M)): B 0OBACHEHUM
OCHOBHbIX METOAOB WCCMEeAoBaHUSA, MPUMEHSEMbIX B
MOJIEKYNSIPHON (puU3mnKe

12. O6bemM AMcuUMNIIMHbI B 3a4eTHbLIX eAMHULIax/yacax B COOTBETCTBUM C
y4eOHbIM nnaHom — 6/216.

13. Bugbl y4ue6HOM paboThl

| Bug y4e6Hoit paboThi TpynoemMKocTb (Yachl)

B Tom Mo cemecTpam
yucne B
Bcero
MHTEpaKTUB 2
HoWn chopme
AyOuTOpHbIE 3aHATUSA 180 180
B TOM yucne: 32 32
neKkumm
npakTuyeckne 32 32
nabopaTtopHble 64 64
CamocTosaTenbHas paboTta 52 52
dopma NpoMeEXYTOUHOM 36 36
aTTectauum (Ok3, K(2))
UToro: 216 216




13.1. CopepxaHue pa3genoB AUCLUNIIUHBI

n/n

HanmeHoBaHue pasgena
ONCUUNNUHbI

CopepxaHue pasaena OUCcUUnmuHbl

1. Nekuun

1.1

Mpeomet
GUr3nKK

MOIEKynsipHOWn

Monekynbil; MEXMONeKyNApHble B3aMMOJENCTBUS.
HeobxoanMmocTb CTaTMyeckoro OMUCaHUA CUCTEMbI  MHOMUX
yactuy. CoOOTHOLIEHMe CTaTU4eCKux U OVNHaAMUYECKNX
3aKOHOMEPHOCTEMN. CnyvanHble cobbITus. YacTtHoe
onpegeneHne BEPOATHOCTU. TeopeMbl CITIOXEHUA N YMHOXEHUS
BEPOSTHOCTEN.

CpenHee 3HadyeHMe U MaTeMaTMYECKOE OXWAaHue CryyYamHON
Benn4YuHbI. MNMoHATMe o paBHoBecun. OTKIOHEHWE OT cpegHero:
dnyktyaums. WpeanbHblh a3 Kak npocTerwas Moaesb
cTtaTucTnyeckon cuctemol. CpegHee BO BpEMEHU U cpeaHee Mo
aHcambnio.  Jproguuyeckas runotesa W nocTynat o
PaBHOBO3MOXXHOCTU MUKPOCOCTOSHUN.

1.2

OKcnepyvMeHTanbHble  OCHOBBbI
KMHETUYECKON Teopun rasos

Temnepartypa kak mepa cpefHel KUHETUYECKON IHeprum
monekyn. bpoyHoBckoe asmxenue. OnbiTol LUTepHa 1
AnbadreHoxa.

PacnpegeneHve monekyn no ckopocTaMm (pacnpegenexHve
Makcsenna). XapakTepHble CKOPOCTH B pacnpegeneHum
Makceenna.

BblpakeHne [aBneHus rasa 4epe3 CPeAHIo KUHEeTUYECKyHo
3HEpruio MOJeKynl — OCHOBHOE YpaBHEHME KUHETUYECKOW
Teopun rasa. YpaBHEHME COCTOSIHMS uOearbHOro rasa
(ypaBHeHMe MeHaeneeBa-KnaneipoHa). OcCHOBHble rasoBble
3aKOHbI.

1.3

[a3 B none
noTeHunanbHbIX CUI

BHELWWHUX

3akoH bonbumaHa wu ero
BbapomeTtpuyeckas opmyna.
Makceenna-bonbumaHa.

nposepka (onbiTel [leppeHa).
MoHsTME 0 pacnpeneneHnm

1.4

CtonkHoBeHNE MOJIeKyJs rasa

YMcno CTONKHOBEHUI B eAnHULY BpeMeHU; apdekTuBHoe
ra3okMHeTNYecKoe cevyeHne (BepoATHOCTb CTONKHOBEHMS);
AnuHa ceobogHoro npobera monekyn. PacnpegeneHve
MOMeKyn no AnvHam npoberoB. onbITbl MO U3MEPEHUIO CPEOHEN
AnvHbl npoberos monekyn (onbiTel BopHa n BopmaHa).

PaccesiHue monekynspHoro nyyka B rase. ®opmyna Knaysuyca.
KoadhpmumneHT paccesHus.
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O6was XapakTepucTtuka
npoLeccoB nepeHoca

lMoHATME O penakcaLMoHHbIX NpoLeccax B rase; 3akoHbl dypbe
(TennonpoBoaHoCTb), HbtoToHa-CTokca (BHYTPEHHEE TpeHue),
duka (anddysus),. MonekynapHasa nHTepnpeTaums aBneHumn
nepeHoca: BbluMcneHne KoadduuneHToB Auddy3nn, BA3KOCTH
1 TENJONPOBOAHOCTU (CBSI3b MEXAY HaMM).

®dusmyeckne npoueccbl B paspeXeHHbIX rasax; MoHsTne
Bakyyma;  Tenmnonepegada  npu HU3KUX  [ABMEHUsX;
MOMeKymnsipHOe TeYeHUe; NPOHNKHOBEHUE ra3a B APYrou ras npwu
ManbiXx [OaBneHusix. PaBHoBecMe B paspeXeHHbIX rasax.
Tennosas TpaHcnupauusi. AnemMeHTbl BaKyyMHOWN TEXHUKW.

1.6

MNepBoe
TepMoaNHaMMKN

Ha4varno

TepmognHammnyeckui metod. TepMoguHaMn4eckne CUCTEMBbI.
BHyTpeHHss1 aHeprusa cuctembl. BHelwHASA paboTa u KonnyecTeo
TennoTbl. lNepBoe Ha4yano TepmMoaNHaAMUKMA.

MpumeHeHWe NepBOro Havyana TepMoANHaAMUKK K naearnbHOMY
rasy:

1) Knaccuyeckas Teopus TennoemkocTu rasa; “BbiMep3aHue”
cTeneHen cBoboabl; MOHATUE O KBAHTOBOW TEOPUMN.

paclwmpeHuno: B
agnabaTnyeckom
MonuTtponuyeckne

2) BblucneHve  pabotbl  rasa  no
nsobapuyeckom, N30TEPMUYECKOM,
npoueccax. YpaBHeHue aguabaTbl.
npouecchl. YpaBHEHWE NOSIUTPONbI.

1.7

lMpeobpasoBaHve TennoTbl B

O6paTmMble 1 HeobpaTuUMble TEPMOAMHAMUYECKNE NPOLIECChI;




paboTty

KBasucTtaTudeckue npoueccol. Linknbl. MpuHLmMn TomcoHa
(KenbBuHa) 1 gpyrme hopmynmpoBK/ BTOPOro Havana
TEPMOANHAMUKMN.

Lnkn KapHo. TennoBor gsuratenb U XonogunbHas MaluvHa
KapHo. KMA wpeanbHon mawwuHbl KapHo. Teopema KapHo.
lMpuBegeHHas TennoTa.

1.8

OHTponus Kak
COCTOSAHUSA

dyHKUNS

HepaBeHcTBO Knaysuyca. QHTponust kak yHKLMSI COCTOSIHUS,
BbIYMCIIEHNE U3MEHEHMUSI SHTPOMNUM B pa3fiMyHbIX NpoLeccax,
3aKOHbl BO3pacTaHUsi 3HTPOMMU B 3aMKHYTbLIX (M30NIMPOBaHHbIX)
TEPMOAMHAMUYECKUX CUCTEMAX.

TepmoanMHammnyeckas yHKUMA  (NnoTeHumansl): cBobogHas
3Heprus [enbmronbua; dHTanbnusa  (TennoBast  yHKUUS
'mMb66ca); cBoboaHasa aHTanbnms (M306apHO-M30TEPMUYECKUI
noteHuman). lNoHAaTMe O xMMnyeckoM noTeHumane; ¢asosoe
paBHOBeCKE.

TepmognmHammnyeckas wWwkana TemnepaTyp. CraTuctnyeckun
CMbIC1  BTOPOr0O Hayana TepMOAMHAMUKWA. JHTponus U
TepmMoguHamMmyeckas BEPOATHOCTb. BonbumaHoBcKas

dopMynMpoBKa BTOPOro Ha4yana TepMoAMHaMUKM.

1.9

PeanbHble rasbl

MexmMonekynsipHble B3aumogencTaus (cunol Ban-gep-
Baanbca). YpaBHeHue BaH-gep-Baanbca.

Cwmbicn nonpaBok B ypaBHeHUn BaH-gep-Baanbsca.

N3oTepmbl BaH-gep-Baanbca. CpaBHeHWe € akCnepuMEHTOM.
Mepexoa napa B XnakocTb. [lMHaMmMyeckoe paBHOBeCHE B
cucteme: “HacblWeHHbIN nap-XuakocTs”. [laBneHve
HacblWweHHbIX napoB. MeTacTtabunbHble COCTOSIHUS.

KpuTtuyeckoe coctosiHmne. Kputnyeckme napameTpbl.
BbluncneHms KpuTuyYeckMx NnapaMeTpoB Yepes NonpaBky B
ypaBHeHun BaH-gep-Baanbca.

YpaBHeHue BaH-gep-Baanbca B npvBedeHHbIX NapaMeTpax.

Teopema 0 COOTBETCTBEHHbBIX COCTOSIHUSAX.
BHyTpeHHsAs aHeprusa ngeansHoro rasa. Agmabartudeckoe
apoccenvpoBaHue rasa. A dekrt [xoyna-TomMmcoHa.

TemnepaTtypa 1 KpuBasi MAHBEPCUKN, METOAbl NONyYeHUsT HU3KUX
TemnepaTyp, CKWKeHMe rasos.

1.10

Asnenus
KUOKOCTU

nepeHoca B

Ocob6eHHOCTM TENMOBOIO ABMXEHUSA MOSEKYN B XUOKOCTU.
“Ocennoe” nonoxeHne Monekyn. bnvxHun nopsaok B
XWUOKOCTWN, 0COBEHHOCTUN SBNEHUIA NepeHoca B XKUOKOCTU.

ABneHus, 06ycnoBneHHble HanNnU4nMeM cBO6OAHON MOBEPXHOCTW.

[MoBepXHOCTHas sHeprus; yaeneHas NOBEPXHOCTHAs 3Heprus
(kO3 PULNEHT MOBEPXHOCTHOIO HATSXKEHNS).

[aBneHne nog UCKPUBIEHHOW NOBEPXHOCTLIO XXUOKOCTH.
®dopmyna Jlannaca. CmaumBaHue. KanunnsipHble iBMeHUs.

YKuokne pactBopbl. OcmoTuyeckoe pnOaBneHue. [aeneHve
HacblLWEHHbIX NapoB Hag pacTBopoM. PacTBopvMoOCTb ra3oB B
Xnakoctn. CMecu XUOKoCTEN.

1.11

Teépable Tena:
KpucTannuieckue n
amcopHble TBEpable Tena;
nonuMepsbl. Kpuctannuueckas
peLuéTka

Kpuctannuyeckas pelleTtka; arieMeHTapHble SSYEenKku,
napameTpbl peweTkn. OCHOBHbIE (hranyeckne cBoncTBa
KpucTannos.

OneMeHTbl CUMMETPUN KPUCTarmoB.

PeweTtkn Bpase. Kpuctannorpaguyeckme CUHIOHUN.
"eomeTpuyeckoe onmcaHne KpUCTarnoB: MHAEKCh! Y3I10B,
KpucTannorpauyeckmnx nrockocTen U HanpasrieHn.

Cwunbl xumu4eckom cBsasn. MNnoTHbIe YNakoBKy.




KoopauHaumoHHoe vncro.
TennoBble CBOMNCTBA KpUCTannoB. TennoBoe paclumMpeHune.

OHeprus kpucTanna. Knaccuyeckas Teopus TeNN0OEMKOCTH
(3akoH [tonoHra-Tn).

MoHATME O KBAHTOBOW TEOPUM TEMMOEMKOCTMU: TEOPUS
OnHwTenHa n lebas. Temnepartypa debas.

MexaHunyeckne CBOWCTBa KpucTtannos. Hedopmauus
KpucTannoB. ToYeYHble U NUHENHbIe (AMcnokaumm) gedekTbl B
peanbHbIX KpucTannax. ncnokaumm n MexaHn4yeckme CBOWCTBa
KpuctannoB. AMopdHbIe TBepable Tena (CTekna) u Kanunnspsol.
[MoHATNE O XMAOKMX KpucTannax.

1.12

dasoBble npeBpaLLeHust
nepBOro 1 BTOPOro poaa

VicnapeHue XngkocTtu 1 KoHgeHcauus napa. uHamuyeckoe
paBHoBecue. YpaBHeHue KnanenpoHa-Knaysuyca.

Onarpamma coctosiHns AByxdasHoM cucTteMmsbl. [nasnexHvne n
KpucTannuaauus; ncnapexve (cybnumaums) TBepabix Ten.

[Ounarpamma coctosiHust TpexdasHoM CUCTEMbI. TpoKrHasi Touka,
daszoBoe paBHoBecue. [lonumopduram. Cnnasbl. duarpaMmmbl
nnaeneHns. IBTEKTUKA.

. MpakTnyeckune 3aHATUA
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3KCFIepl/IMeHTaJ'IbeIe OCHOBbI
KMHETUYECKOM Teopun ra3oes

Temnepatypa kak Mepa CpefHewn KMHETUHECKON SHeprum
monekyn. PacnpegeneHve monekyn no CKoOpocTsiM
(pacnpepeneHne Makcsenna). XapakTepHble CKOPOCTH B
pacnpegenexHun Makceenna.

BoipaxkeHne paBneHus rasa 4epe3 CpPEOHIo KMHETUYECKYHo
SHEPrnl0 MOMEeKyn — OCHOBHOE YpaBHEHWE KMHEeTUYEeCKOW
Teopum rasa. YpaBHeHME COCTOSIHWS WAeanbHOro rasa
(ypaBHeHne MeHgeneeBa-KnanenpoHa). OCHOBHble ra3oBble
3aKOHbI.

2.2

a3 B none BHELWHUX

noTeHuunanbHbIX CAN

3akoH bonbumaHa wu ero
BapomeTtpuyeckas dopmyna.
Makceenna-bonbumaHa.

npoBepka (onbiTel [leppeHa).
MoHsTME 0o pacnpeneneHnm

2.3

CTonkHOBeHMe MOorneKyn rasa

Yucno CTONKHOBEHWUI B eAMHULY BpeMeHU; ahdeKTUBHOE
ra3okMHETUYECKOE ceveHne (BEpOATHOCTb CTONKHOBEHMS);
AnvHa ceobopHoro npobera monekyn. Pacnpeaenenune
MOIEKyn Nno AnvHam NpoberoB. onbIThl MO U3MEPEHUIO CPEOHEN
AnvHbl Npoberos monekyn (onbiTel BopHa 1 BopmaHa).

PaccesiHue monekynspHoro nyyka B rase. ®opmyna Knaysuyca.
KoadhdumumeHT paccesHus.

2.4

O6was XapakTepucTtuka
npoLeccoB nepeHoca

lMoHATME O penakcauMOoHHbIX NpoLueccax B rase; 3akoHbl dypbe
(TennonpoBoaHOCTL), HbtoToHa-CTokca (BHYTPEHHEE TPEHME),
duka (anddysns),. MonekynapHas nHTepnpeTauns asneHnn
nepeHoca: BbluMcneHne koadduuneHToB Anddy3nn, BA3KOCTH
1 TENJONPOBOAHOCTU (CBSI3b MEXAY HaMM).

dusmyeckne npoueccbl B pa3peXeHHbIX rasax; MNoHATNE
Bakyyma;  Tennonepegada  npwu HU3KUX  [aBreHusx;
MONEKyNsipHOEe TEYEHUEe; NPOHUKHOBEHMWE ra3a B ApYron ras npu
Manblx [JOaBneHusix. PaBHOBecuMe B pa3peXeHHbIX rasax.
Tennosas TpaHcnupauusi. AnemMeHTbl BaKyyMHOW TEXHUKW.
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MNepBoe Ha4ano

TepMoaANHaAMUKHN

TepmognHammnyeckut metof. TepMoguHaMU4eckne CUCTEMBbI.
BHyTpeHHsi1 aHeprusa cuctembl. BHelwHAsA paboTta u Konn4ecTso
TennoTol. lNepBoe Hayano TepMoaANHAMUKMA.

I'IpmmeHeHme nepBoro Ha4vana rTepMoanHaMukn K naearnbHOMY
rasy:

1) Knaccuueckas Teopus TENNOEMKOCTU ra3a; “Bbimep3aHue”
cTeneHen cBoboAbl; MOHSATUE O KBAHTOBOW TEOPUMN.

2) BblunucneHue
n3obapunyeckom,

paboTtbl rasa no
N30TEPMUYECKOM,

pacluMpeHuio: B
agnabaTnyeckom




npoueccax. YpaBHeHMe  aguabaTbl.  [onuTponuyeckue

npouecchl. YpaBHeHWe NoanuTponbl.

2.6

[NpeobpasoBaHne TennoTbl B
paboTty

O6paTtumble U HeoGpaTUMble TEPMOAMHaMUYECKME MPOLLECChI;
KBasuctaTuyeckue npoueccol. Liyknbl. MpuHumnn ToMcoHa
(KenbBuHa) 1 gpyrue opMynmnpoBKM BTOPOro Havana
TEPMOAVHaMUKM.

Lnkn KapHo. TennoBoru pgsuratenb U XonogunbHasd MalumHa
KapHo. KMA wpeanbHon MawwuHbl KapHo. Teopema KapHo.
MpuBegeHHas TennoTa.

2.7

OHTponus Kak
COCTOSIHUSA

PyHKUMNA

HepaBeHcTBO Knayanyca. SHTponus kak yHKLUMSI COCTOSIHUSA,
BblYMCIIEHNE U3MEHEHWSI SHTPOMNUK B Pa3nMyHbIX Npoueccax,
3aKOHbI BO3pacTaHMs SHTPONUN B 3aMKHYTbIX (M30NMPOBaHHbIX)
TEPMOANHAMNYECKUX CUCTEMAX.

TepmoanMHammnyeckas yHKUMA  (noTeHumansl): cBobogHas
3Heprua [enbmronbua; 9HTanbnua (TennoBast  YyHKUUS
'mb6ca); cBobogHasa sHTanbnms (M306apHO-M30TEPMUYECKUI
noteHuman). lNoHATME O XMMMYEecKOM noTeHumane; ¢asoBoe
paBHOBeCKE.

TepmogmHammnyeckas LWwkana TemnepaTyp. CraTuctnyeckmn
CMbIC1 BTOPOrO Hayana TepMOAMHAMUKWA. QJHTponus U
TepmMoguHaMmyeckas BEPOATHOCTb. BonbumaHoBcKas

dhopMynupoBka BTOPOro Havana TepMoaMHaMUKK.

2.8

PeanbHble rasbl

MexmMonekynspHble B3aumogencTamns (cunsl Ban-gep-
Baanbca). YpaBHeHue BaH-gep-Baanbca.

Cwmbicn nonpaBok B ypaBHeHUn BaH-gep-Baanbca.

N3oTepmbl BaH-gep-Baanbca. CpaBHeHWe € akCnepuMEHTOM.
Mepexoa napa B XnakocTb. [lMHaMmMyeckoe paBHOBeCHE B
cucteme: “HacbllEeHHbIM Nap-XngkocTtb”. [laBneHne
HacbILWEeHHbIX NapoB. MeTacTtabunbHble COCTOSTHUS.

KpuTtuyeckoe coctosiHne. Kputndeckme napameTpbl.
BbluncneHms KpUTUYECKMX NAapaMeTPOB Yepes MoNpaBky B
ypaBHeHun BaH-gep-Baanbca.

YpaBHeHue BaH-aep-Baanbca B npvBeAeHHbIX NapaMeTpax.

Teopema O COOTBETCTBEHHbLIX COCTOAHUAX.
BHyTpeHHsa aHeprusa ngeansHoro rasa. Agnabartumyeckoe
apoccenvposaHue rasa. g dekt [xoyna-TomMmcoHa.

TemnepaTtypa 1 KpuBasi MIHBEPCUMUW, METOAbl MOMYYEHUS1 HU3KMX
TemnepaTyp, CKWKeHMe rasos.

2.9

Asnenus
KUOKOCTU

nepeHoca B

Ocob6eHHOCTM TENMOBOIO ABMXEHUS MOSEKYN B XUOKOCTU.
“Ocennoe” nonoxeHne Monekyn. bnvxHun nopsaok B
XUOKOCTWN, 0COGEHHOCTU SBNIEHNIA NepeHoca B KUOKOCTU.

ABneHus, O6YCJ'IOBﬂeHHbIe Hanu4nem cBoOOAHOM NOBEPXHOCTW.

[MoBepXHOCTHas aHeprus; yaeneHas NOBEPXHOCTHAs 3Heprus
(k03P PULNEHT MOBEPXHOCTHOrO HATSXKEHNS).

[aBneHve noa UCKPUBNEHHON NOBEPXHOCTBIO KUAKOCTHU.
dopmyna Jlannaca. CmaumBaHue. KanunnsipHble siBIeHUS.

Kugkne pactBopbl. OcmoTmyeckoe pAaBrieHue. [aBneHue
HaCbILLEHHbIX NMAapOB Hag pacTBOpoM. PacTBopMMOCTb rasoB B
»xupgkoctn. CMecu XUAOKOCTEN.

2.10

TBépable Tena:
KpucTtannuyeckue n
amcopHble TBEpable Tena;
nonumepsbl. Kpuctannuyeckas
pewéTka

Kpuctannuyeckas pelleTtka; arieMeHTapHble SSYEnku,
napameTpbl peweTkn. OCHOBHbIE (hranyeckne cBomncTaa
KpucTannos.

OnemeHTbI CUMMETPUN KPpUCTanmos.

PeweTkn Bpase. Kpuctannorpadgpunyeckme CUHIOHUN.
"eomeTpryeckoe ONMCaHNE KPUCTammoB: MHOEKCh Y3I10B,




Kpuctannorpaduyeckmx nriockocTen U HanpaBneHWiA.

Cwunbl xummn4yeckon cBsasn. MNMnoTHbIe yNakoBKW.
KoopamHaumoHHoe vuncho.

Tennosble CBOKCTBA Kpucrtanmnos. Tennosoe pacwmpeHune.

OHeprus kpucTanna. Knaccuyeckas Teopus TeNN0eMKOCTH
(3akoH [tonoHra-Tn).

MoHATME O KBAHTOBOW TEOPUN TEMNOEMKOCTHU: TEOPUS
OnHwrenHa n lebasa. Temnepatypa [debas.

MexaHnueckue CBOMCTBA KpucTannos. Oedopmauns
KpucTannoB. ToYeYHble U NMUHENHbIe (OMcnokaumm) gedekTbl B
peanbHbIX Kpuctannax. [ucnokaumm n mexaHm4eckme CBOMCTBA
Kpuctannos. AMopdHble TBepable Tena (CTekna) n kanunnsapbi.
[MoHATME 0 XNOKUX KpucTannax.

211 WcnapeHue xugkoctn n koHaeHcaums napa. AuHamuyeckoe
paBHoBecue. YpaBHeHune KnanenpoHa-Knayauyca.
[wnarpamma cocTosiHua aByxdasHon cuctemsl. [nasnexHne n
da3zoBble npespaLleHns )
KpucTannusaums; ncnapexuve (cybnuvaums) Teepabix Ten.
nepBoro n BTOporo poga
[Ounarpamma coctosiHus TpexdasHon CUCTEMbl. TpoMHas TOuKa,
¢aszoBoe paBHoBecue. [lonumopduram. Cnnasbl. duarpaMmmebl
nnaeneHnsi. OBTEKTUKA.
3. llabopaTopHblie paboThbl
3.1 N3yueHne 3aKOHOB HOpMarnbHOro pacnpegenenuns.
OKcnepuMMeHTarnbHble OCHOBBI o
o BpoyHoBckoe aBwxeHue B xuagkocTn. OnpegeneHve cpegHewn
KMHETUYECKOW TEOPUN rasoB
ONuHbI npobera Monekyn Bo3ayxa
3.2 O6was xapakTepuctuka N3ydyeHne  3aBucumoctn  KoadpdmumeHTa - BA3KOCTM  OT
npoLeccoB nepeHoca TemnepaTypbl Ha Bucko3umeTpe OcTBanbga
3.3 MepBoe Havano
TEPMOANHAMUKMN OnpepgeneHne OTHOLWIEHUS TENIOEMKOCTEN rasoB Mo crnocody
3.4 MpeobpasoBaHue Tennotbl B | KnemaHa n Jesopma
paboty
3.5 OnpegeneHne koadpduumeHTa BHYTPEHHErO TPEHUS METOAO0M
fBneHus nepeHoca B Ctokca. OnpegeneHve  koadppuuneHTa  NOBEPXHOCTHOrO
KNOKOCTU HaTsXXeHus. OnpegeneHne KoadppmumeHta  0O6bLEMHOrO
pacLUMPEHMUS XNOKOCTEN
3.6 Teépable Tena:
KpucTannuieckue n y
. . | Onpepenenne  koadpuuMeHTa  NMHENHONO  paclUMpeHust
amdopHble  TBEpAble  Tena; .
TBEPAbIX TenN
nonuMmepsbl. Kpuctannuyeckas
peLuéTka
13.2. Pasgenbl AMcuunnuHbl 1 BUAbl 3aHATUNA
No Bugpl 3aHaTUN (4acoBs)
HanmeHoBaHue
n/ Jlekun JlabopatopHbl | CamocTosiTenbHas
pasgena QUCLMNInHLI MpakTnyeckue Bcero
n n e paboTta
Mpeaomet
1 peame 2 2 4
MOJEKYNSIPHOM OU3NKK
OkcneprvMeHTanbHble
2 OCHOBbI KUHETUYECKON 2 6 4 2 14
TEopuM rasos
a3 B none BHELUHMX
3 2 2 2 6
NoTeHUManbHbIX CUIT.
CTonkHOBEHME MONEKYN
4 y 4 2 2 8
rasa
OO6Las xapakTepu1cTumka
5 1as xapakrep 4 4 14 2 24
npoLeccoB NepeHoca
MepBoe Havano
6 P 2 4 20 29
TEPMOANHAMUKM
7 lMpeobpasoBaHue 2 4 6 4 16




Tennotbl B paboty
8 OHTpONUA Kak PyHKUUS > 10
COCTOSIHUSA.
9 PeanbHble rasbl 4 2 4 10
10 ABneHnsi nepeHoca B 2 14 20
XNOKOCTH
TBépable Tena:
Kpuctannuyeckme n
11 aM¢9pr|e TBEpPAOblE 2 2 10 4 18
Tena; nonumepsl.
Kpuctannuueckasi
pewéTka
12 da3oBble NpeBpaLleHnst 4 4 5 10
nepBoro n BTOPOro poaa
WTtoro: 32 32 64 52 216

14. MeToan4yeckmne ykasaH1a Ana obyvyarowmxcs no 0OCBOGHUIO AUCLIUMNIIUHDI
PaboTta ¢ KoHcnekTamn nekuun, YteHne nutepaTypbl No nNpeameTy; pelleHre 3agad no
KypCy; BbINosiHeHME u odpopmrieHne nabopaTopHbix paboT B TeyeHWe cemecTpa;
NocTeneHHOe OCBOEHNE MaTeMaTMYECKNX NakeToB (Hanpumep, Maxima n gp.).
CamocTosaTenbHas paboTta CTyQeHTOB B TeYeHne cemecTpa BKNoYaeT
cnegyowme gopmMbl paboTbl U BULbI KOHTPOIS:
* MOAroTOBKA K NPaKTUY4ECKUM 3aHATUAM;
npy NOAroTOBKE K MNPaKTUYECKMM 3aHATUAM HeobxoaMmo npopaboTaTtb
TeopeTuyeckne BOMPOCbl 3aHATMS C  UCNOSMb30BaHMEM MaTepuana nekumn wu
pekoMeHayeMon nuTepaTtypbl, MoApPoOHO pas3obpaTb npuMepbl pelleHus 3agad,
pa3obpaHHbIX Ha NeKUMSAX, BbINONHUTEL JOMAaLLHME 3a4aHus No JaHHOW TeMe;
*  N0AroToBKa K KOMTOKBUYMY MO NEKLUNMOHHOMY KYPCY;
npy NOAroTOoBKE K KOJMOKBUYMY MO  JEKUMOHHOMY Kypcy Heobxoammo
npopaboTaTtb TeopeTUdeckne BOMPOCbI [AAHHOMO MOAyNs C  UCNOMb30BaHMEM
MaTepuana nekuun u pekoMmeHayemon nutepatypbl, NogpobHo pasobpaTb npumepsl,
pa3obpaHHble Ha NeKUusX, BbINOSTHUTL AOMAaLUHUE 3a4aHns No JaHHOMY MOAYIo;
lMokaszaTtenem ycnewHom Tekywen paboTbl CTygeHTa sBnsieTcs
eXeHefenbHoe BbINOMIHEHME 3afaHW Ha MpakTUYeckux 3aHaTusX. MeTtogudeckoe
obecneyeHne caMocTosTeNbHON paboTbl CTYAEHTOB MO KYpCY BKIOYAET:

. KoHcnekT nekummn;
. OcHoBHYIO NuTEpaTypy;
. JononHutensHyo nuTepartypy.

15. NepeyeHb OCHOBHOM U AOMOJIHUTENBLHOWN NUTepaTypbl, PECYPCOB UHTEpPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHasi nuTepaTtypa:

Ne n/n MICTOYHMK

CuByxvH, [Omutpuin BacunbeBudy. O6wuii kypc wuaukm : yd4ebHoe nocobue pans cryd. ¢us.
cneumansHocTen By3oB : B 5 T. / [1.B.CuByxvH .— M. : ®uamatnut. T. 2: TepmoguHamMmuka n MoneKkynspHas
dusmka .— Ma3p. 5-e, ucnp. — 2006 .— 543 c. : un. — VimeH. ykas., npegm. ykas. : ¢.529-537 .— ISBN 5-
9221-0601-5.

Wpopos, Wropb EBreHbeBumy. 3apgaum no obuwen ¢usuke : [yyebHoe nocobue aAnst CTyd. BY30B,
oby4yatoLmxcsl No ecTeCTBEHHOHAYY., Nef. U TEXH. HanpaeneHusm u cneuunansHoctam] / U. E. Upopos .—
2 M3n. 13-e, ctep. — CaHkT-MNeTepbypr u ap. ; Mocksa ; KpacHogap : JlaHb, 2009 .— 416 c. : un., Tabn. —
(Knaccuyeckas ydebHas nutepatypa no dumanke / pegcos.: XK.U.Andepos (npea.) [ v ap.]) (Y4ebHukn ans
By30B. CneunanbHag nutepatypa) .— lNapan. tut. n. aHrn. — ISBN 978-5-8114-0319-6.

©0) gononHuTenbHas nuTeparypa:

Ne n/n MICTOYHMK

3 CaBenbeB, Viropb Brnagumuposud. Kypc obuier dusmkm : yyebHoe nocobue ans ctyg. By3os, obyy. no




TexH. (550000) n TexHon. (650000) HanpaeneHusm : B 3 1. / .B. CaBenbeB .— WN3a. 4-e, ctep. — CI16. :
NaHb, 2005- .— ISBN 5-8114-0629-0.

T.1: MexaHuka. MonekynspHas ¢pusuka .— 2005 .— 432 c. : un .— (Knaccuueckasi yuebHasi numepamypa
o ¢usuke / pedcos.: XK.N. Angpepos (nped.) [u Op.]) (Y4ebHuku 015 8y308. CneyuarnsbHas numepamypa)
.— lMapan. mum. n. aHen. — lNpedm. ykas.: 429-432 .— ISBN 5-8114-0630-4.

®enHmaH, P. dertHmaHoBckue nekumm no cwmsmke : B 9 Bein. : MNep. ¢ anrn. / P. ®ertHmaH, P. JleiitoH, M.
Cangac ; Moga pea. A.A. CmopoaumHckoro .— M. : autopuan YPCC, 2004- .— ISBN 5-354-00698-8.

[Bebin. 4]: Kunemuka. Tennoma. 38yk / lep. ¢ aHan. A.B. E¢ppemosa u [0p.] .— 4- e u3d., ucripasrieHHoe
.— 2004 .— 259,[1] c. : un. — (MonHbil Kypc obwel ¢pusuku) .— ISBN 5-354-00702-X

KukounH, Abpam KoHcTaHTuHOBMY. MonekynsipHas cwusmka : [yyebHoe nocobue ana cTyd. By3OB,
obyyvatomxcst No pus., TexH. U ned. Hanpaenennsam u cneumansHocTaMm] / A.K. KukonH, U.K. KnkonH .—
5 U3p. 4-e, ctep. — CI6. ; M. ; KpacHogap : JlaHb, 2008 .— 480 c. : un .— (Knaccuyeckaa ydebHas
nutepatypa no duanke / peacos.: X.N. Andepos (npea.) v ap.]) (Y4ebHukn ansa sysos. CneumanbHas
nutepartypa) .— MNapan. TuT. n. aHm. — lMNpegMm. ykas.: ¢.479-480 .— ISBN 978-5-8114-0737-8.

MatBeeB, Anekceit Hukonaeu4y. MonekynsipHasi ousmka : yuebHoe nocobue / A.H. MaTtBeeB .— M3a. 4-e,
ctep. — CI6. [ gp.] : NaHb, 2010 .— 364 c. : un. — (Y4ebHukn ansa By3oB. CneuunanbHasa nutepartypa)

6 (Knaccunyeckas yvyebHasa nutepaTypa no gpusnke / pea. coset : XK.N.Andepos (npea.) [v ap.]) (Nyywme
knaccu4yeckue y4ebHukn) .— Mapan. TuT. n. aHrn. — lMpegm. ykas.: ¢.358-360 .— ISBN 978-5-8114-1007-
1.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHblE pecypebi:

Ne n/n McTOYHMK
7 www.lib.vsu.ru — 3HB BI'Y
8 www.edu.vsu.ru — O6pa3soBaTtenbHbii noptan By

16. MNepeyeHb Yy4yeOHO-MeTOAMYECKOrO obecne4vyeHUst ANA CaMOCTOATENbHOW
paboTbl (y4ebHo-memoduyeckue pekomeHOauyuu, rnocobus, 3a0ayHuKuU,
MemodOuYecKUe yKalaHusi 0 8bINOSIHEHUK Mpakmuyeckux (KOHMpPOsibHbIX) pabom u

op.)

NCTOYHUK

®peHkenb, [aaH. lNpuHUMNBI KOMMNBIOTEPHOTO MOAENMPOBAHUS MOSEKYNSAPHBIX CUCTEM: OT
1 anroputmoB K npunoxeHuam = Understanding molecular simulation. From algorithms to
applications / JaaH ®peHkenb, bepeHg CmuT ; nep. ¢ aHrn. u Hayy. ped. B.A. VisaHos, M.P.
CrtykaH .— Mocksa : Hay4Hbin mup , 2013.— 559 c.

Nangay, Jles JaBugosuny. MexaHuka n monekynspHas dusuka : [yuebHoe nocobue] / J1.1.
2 Nanpay, A.N. Axnesep, E.M. llncpwmny, .— 4-e nsg. — JonronpyaHein : Usgatensckun Jom
MuTennekt, 2014 .— 397 c.

17. UHcpopmaLMOHHBbIE TEXHOSOMUK, UCNoNb3yeMble ANA peanu3auum y4yebHom
AUCLUMNIINHBbI, BKNKOYasa NporpaMmmMHoe obecneyeHme 1 MUHPOPMaLMOHHO-
CrpaBoOYHble CUCTEMbI (MPU HEO6XOAMMOCTH)

[na peanusaumm y4ebHOM ANCUMNNINHBI UCNONb3YHTCA cnegyowmne NHpopMaLNOHHbIE
TEXHOMNOrMN:  3NeMeHTbl  nporpaMmmupoBaHus (N o6paboTkm  pes3ynbTaToB
9KCNepuMeEHTOB B NnabopaTtopHbix paboTtax), paboTa C 3NEeKTPOHHLIMU pecypcamMmn Ha
noptanax  www.edu.vsu.ru  (nekumm Ha  obpasoBaTenbHbIX  nnaTdopmax,
BblKNagblBaHNE 3MEKTPOHHbIX BapMaHTOB 3a[a4YHUKOB, Y4E€OHbIX NOCOOWMI Ha NMUYHBIX
cTpaHuuax npenogasatenen B obpasoBatensHoMm nopTtane), www.lib.vsu.ru (pabota ¢
9NEeKTpoOHHOM 6Gas3on pAaHHbix 6ubnuotekn BIY); ucnonb3oBaHWe B MNOArOTOBKE
MaTepuanoB nekuMi u B paboTe CO CTyAeHTaMu pasfnnyHbIX MNPOrpamMMHbIX
MaTeMaTMYecKnx NPoaykToB, Takmx kak Matlab v gp.

18. MaTepmanbHO-TeEXHUYECKOEe obecneyeHmMe QUCLUNIINHDI.

JIeKuMOHHbIE W NpaKTUYECKMEe  3aHATMS  NPOBOAATCA B ayauTopum
obweayouTtopHoro doHga rnaBHoro kopnyca BIY cormacHo ycTaHOBREHHOMY
pacnucaHuio; nabopaTtopHble paboTbl NpoBoasTcs B nabopartopumn kadenpbl obLien
dusnkn Ne145. JlaGopaTopusa ocHawieHa HeobXoOUMbIM KONMYECTBOM paboumx mect



http://www.edu.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2850&TERM=%D0%A4%D1%80%D0%B5%D0%BD%D0%BA%D0%B5%D0%BB%D1%8C,%20%D0%94%D0%B0%D0%B0%D0%BD%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2850&TERM=%D0%9B%D0%B0%D0%BD%D0%B4%D0%B0%D1%83,%20%D0%9B%D0%B5%D0%B2%20%D0%94%D0%B0%D0%B2%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.edu.vsu.ru/
http://www.lib.vsu.ru/

(19 ctonos, M3 HUX cTon Ans npenogasaTens, cton Ana nabopaHTa, 4 ctona 6es
obopynoBaHus, 13 ctonos ¢ obopygoBaHMeM s BbINOAHEHUA nabopaTopHbIX paboT
no kypcam «MexaHuka» n «MonekynsapHas dusnka»), KOMNbloTepoM Ana o06paboTku
pe3ynbTaToB BblYMCINEHWI, KOMMIEKTAaMM ANS BbINONHEHNA nabopaTopHbIX paboT no
Mo MonekynsapHon dusunke:

- gocka [anbToHa;

- yCTaHOBKa Ans udyveHus bueHun (konebaHni cBa3aHHbIX CUCTEM);
- yCTaHOBKa Ans uccrneaoBaHns 3aTyxarowmx konebaHunm;
- yCTaHOBKa Ang onpegeneHns AnvHel csobogHoro npobera monekyn Bosagyxa (2

wT.);

- BuckoanmeTp OcTBanbAaa;
- yCTaHOBKa ANs onpegeneHus KoadpdpuumeHTa BHYTPEHHETO TPEHUS METOAOM

Crokca;

- POTaAUMOHHbIN BUCKO3UMETD;

- yCTaHOBKa Ans ornpeaeneHnsi NOBEPXHOCTHOIO HaTSXXeHUs BOAbl;

- yCTaHOBKa An1a onpejeneHns 3aBUMCUMOCTU NOBEPXHOCTHOIO HaTSHXEeHUSA BOAbl
OT TemnepaTypbl (2 WT.);

- ycTaHoBKa Ans onpeaerneHus

KNOKOCTEW;

KO3 PULMEHT OOBBLEMHOrO paclmMpeHns

- YCTaHOBKa AN onpeferneHns CKopocTu 3Byka MHTepdEPEHLMOHHbIM METOLOM
(reHepaTOpbl 3BYKOBbIX YacToT 3[-1);
- TKO ansa nab6. «Monekyn.cus. n tTepmoguHam.»: ®MT1-1, ®rMT1-3, OrT1-6,
®rT1-8, ®rT1-10, GMT1-11;
- Komnbtotep HP ProDesk 400 G5 DM ¢ moHuTopom KK 22" BenQ BL2283 u
KOnoHkamu (1 wrT.).

19. PoHA OLeHOYHbIX CPeACcTB
MpumeyaHue: oTaenbHbLIN hann, Nnpunaraembl K pabo4den nporpamme

19.1 nMepeyeHb

KOMMeTeHUuun

C yKasaHueMm

JTanosB

¢hopmupoBaHua wu

nnaHupyembix pe3ynbTaToB o00yuveHus (dybsiupyemcsi 8 omoenbHOM ¢haline,
npunazaemMom kK paboyeli npoepamme — POC)

Ko n
cogepxaHue
KoMneTeHummn

(nnn ee
yacTtu)

MnaHupyemble pe3ynbTathl
oby4yeHunsa (nokasartenu
AOCTUXKEHUS 3a4aHHOrO

YPOBHS1 OCBOEHUS

KOMMeTeHLUMM NocpeacTBOM

dopMMpPOBaHUS 3HAHUM,
YMEHUI, HaBbIKOB)

OTanbl
dopmmpoBaHus
KOMMNeTeHUMn
(pasgensbl (Tembl)
ANCUMUNITUHBI NN
MOoZYynsa U nx
HanMeHoBaHue)

o0C
(cpeacTBa
oLeHnBaHNSA)

OlK-1

3HaTb: NpeamMeT U 00BLEKThI
N3y4eHna  MONeKynspHom
PU3NKN; CBA3b
MOJIEKYNIAPHON  (PU3UKN  C
Apyrumm pasgenamu
dour3nKn n apyrumum
HayKkamu; COBpPEMEHHbIe
npeacTaBfneHnss 0 CTPoeHUn
BELleCcTB; O  CBoOMCTBax
COBPEMEHHbIX MaTepuanos;
COBpEMEHHOoe

obopynoBaHue ans

Bce pasgensl,
yKasaHHble B
coaepaHun
AUCLUNIINHBI B
pabouen
nporpamme,
dopmumpytoT obe
yKasaHHble
KOMMEeTEHLMNN:
OnkK-1




nccnegoBaHus

TepMoaMHaMUYECKNX

napameTpoB MaKpOCUCTEM;

NCTOPUYECKNI nyTb

pasBUTUS HayKu O CTPOEHUN

BellecTBa W TennosbIX

CBOWCTB Te.

yMeTb: npuBOANTb Konnoksnym Ne 1

npuMepbl, CBSA3aHHble C KoHTponbHas

nposiBneHnem 3aKOHOB paboTa Ne 1

TEPMOANHAMMUKN.

BrageTb (MmeTb Bonpocbl k pabotam

HaBbIK(K)): B OObSCHEHUM nabopaTtopHoro

OCHOBHbIX MeTo40B npaktukyma  (J11)

nccnegoBaHms, YacTtb 1

NPUMEHSAEMbIX B

MOJEKYNAPHON n3nKe KoHTpornbHas
paboTa Ne 2
Bonpocbl k pabotam
JIM Yactb 2

lMpomexyToyHasa aTTecTaumsa 3K3amMeH Komnnekt KM Ne 1

19.2 OnucaHue KpuTepuMeB U LUKanbl OUEHUBAHUA KOMMeETeHUUn (pe3yrnbTaToB
obyuyeHust) nNpu npomexyTouyHon artrectauum (Aybsupyemcsi @ omoesibHOM
¢ghatine, npunazaemMom Kk paboyelu npospamme — POC)

Kputepum oueHKM oOy4aroLmMXCA Ha TeKyLen atrectauum (KOnnokBMyMm)

«OTnNMYHO»: [OaHbl MOMHble, pa3BEpPHyTble OTBeTbl Ha o06a Bonpoca
konnokenyma. OTBETbl [OIDKHbI OTNMYATBCS  JFIOrMYECKOM MOCHeLoBaTENbHOCTLIO,
YETKOCTblO, yMeHueM genaTtb BbiBogbl. OTBET CTpykTypupoBaH. [lonyckatoTtcsa
He3HauuTemnbHble HEeOOYETbl CO CTOPOHbI OOy4aloLllerocsi, MCrpaBfieHHble UM B
npoLecce oTBeTa.

«Xopowox»: AaH MOMHbIA apPryMEHTUPOBAHHLIN OTBET Ha OOWH BOMPOC
KONMOKBMyMa, Npu OTBETE Ha BTOPOW BOMPOC UMEKTCH CYLEeCTBEHHble HeOOuYEThI.
Bo3MOXHbI HEKOTOpPLIE YMyLIEHNss B OTBETaX, OOQHAKO B LENIOM coaepKaHue Bonpoca
PaCcKpbITO MOJTHO.

«YR0oBNeTBOPUTENbHOY»: AaHbl HEMOSHbIE OTBETbI Ha BOMPOCHI KOMNOKBUMYMA,
nnbo gaH OTBET NULWb Ha OoAWH Bonpoc u3 AByx. Cnabo aprymMeHTUpOBaHHbIN OTBET,
CBUOETENbCTBYOLMI 00 9NeMeHTapPHbIX 3HAHWSIX NO AUCUUMNIINHE.

«HeynoBneTBOpPUTENBLHO®: OTMEYEHO He3HaHue n HenoHMMaHue
noCTaBMeHHbIX BOMNPOCOB, criabble oTBeTbl Ha 0ba Bomnpoca M3 npefoCTaBfieHHbIX
obyuvatowemycs. OTcyTCTBME aprymMeHTauumn npu oTeeTe.

KpuTepuu oueHkn oby4arolnMXcA Ha TeKylen aTrecTauum (KOHTponbHas
pabota)

«OTNUYHO»: DpelleHbl BCe YeTblpe 3ag4avM W3  KOHTPONbHOW paboThl.
[lonyckaroTcsa He3HauMTeNbHbIE HEAOYETHI, HO HEe bonee Yem B ABYX 3afadvax.

«Xopowox: pelleHbl 3-4 3agayn, oNycKaTCsl He3HaYNTENbHbIE HeQoYEThI, HO
He 6onee 4Yem B ABYX 3ajavax.

«YpoBneTBOpUTENbHO»: pelleHo 1-2 3agayn, aonyuweHbl rpyobie ownbkm npu
peLleHnn 3agay.




«HeypnoBneTBopuTenbHO»: pelleHo He 6onee ogHON 3agaun, umeroTcs rpybble
owmnbkn no cdousuke.

Kputepum oueHku obyyaroWmxca Ha NPOMEXYTO4YHOM aTTecTauumm (3a4€T no

naéopaTtopHOMYy NpakTUKyMY)

«3ayteHo»: CpaHbl 6onee 8 nabopatopHbix pabor (M3 13). OdopmneHbl
oT4yeTbl No pabotam. Mpn oTBeTe Ha Bonpockl Kk NabopaTtopHon paboTe obyvatowmncs
naét copepxaTenbHble OTBETHI, KOTOpble oTnuyarTcA norn4yeckomn
nocnefoBaTeNibHOCTbIO, YETKOCTbO M yMeHueMm pgenatb BbiBogbl. OO6yyarowmncs
AEMOHCTPUPYET 3HaHMSA NpuHLMNAa OENCTBUS M YCTPOMCTBa 0b6opyaoBaHUS, Ha KOTOPOM
BblNosiHAnack nabopartopHas paboTa.

«He3auteHo»: CoaHo meHee 8 nabopaTopHbix paboT. B crnyvae BbiNnonHeEHUS
paboTbl M FOTOBOro OTY4éTa paboTa He 3a4MTbIBaETCs, €Cnun obyyatowmmncsa He cnocobeH
pacckasaTb O METOAMKE BbINOSTHEHNS paboTbl N NpUHLUMNE paboTbl 06opyaoBaHNS.

Kputepum oLeHKM 0Oy4aloLWMXCA HA NPOMEXYTOYHOMN aTTecTaumm (KypcoBas
paboTa)

«OTnMYHO»: B paboTe YETKO U ACHO MOCTaBMeHbl Lenu U 3agadun; cogepxaHme
paboTbl MOMHOCTBLID OTpaXkaeT Uenb; 3agadn, MNOoCTaBfEHHble B Havane KypCOBOM
paboThbl, AOCTUTHYTBI; TeKCT oTnnyaeTcs SICHOCTbHO n nornyeckon
nocnegoBaTeNnbHOCTLIO; B paboTe  ucnonb3yeTcsa  JOCTAaTOMHOE — KONMYecTBO
COBPEMEHHbIX Hay4HbIX MCTOYHWMKOB. [Mpu coade kypcoBon paboTbl obyyarowmincs
YETKO OTBEYaEeT Ha 3aJaBaeMble BOMPOCbl N0 TeMe paboTbl. BbiBOAbI B 3aKntoyeHnn
N3MNOXEeHbl YETKO N COOTBETCTBYIOT MOCTABMEHHbIM LIENsM.

[lonyckatloTca He3HauuMTenbHble HeaoveéTbl CO  CTOPOHbl  OByvaroulerocs,
ncnpaeneHHble Nocrne caernaHHbIX 3aMeYaHnii.

«Xopouwox»: B paboTe YETKO M ACHO NOCTaBMEHbl LENN U 3agadn; coaepxaHue
paboTbl MOMHOCTBIO OTpaXaeT Uuernb; 3agadn, MNOoCTaBfEHHble B Hayane KypCOBOM
paboThbl, AOCTUTHYTbI; TeKCT oTnMyaeTcs SICHOCTbIO n nornyeckon
nocrnefoBaTeNibHOCTbIO; OAHako paboTta ¢ nuTepaTypou HegocTaToyHas (marno
MCTOYHMKOB WIM WCMONb3YOTCA YCTapeBLUME WCTOYHMKM). VIMerTcs HegocTaTkM B
odopmnieHnn paboThl B Lernom. Npu caaye kypcoBor paboTbl 06yvatoLWmnncs 4OBONbHO
yBEpPEHO OTBEYaeT Ha BONPOCHI. MIMerTcst HETOYHOCTH B OTBETE.

«YpoBneTBoputenbHoO»: PaboTta odopmneHa n HanncaHa HeOpPexXHO, OAHaKo
uenu 1 3agaynm nocTaBrfieHbl U B LENoM BbINOMHeHbl. OTcyTCTBYeT norndeckas
nocrnegoBaTeNibHOCTb B M3noxeHun. PaboTa ¢ nutepaTypHbiMU MCTOYHMKaMK criabas.
Mpn cpadve kypcoBon paboTbl oby4vawowmnca crnabo oTBevyaeT Ha 3agaBaemble
BOMPOCHbI, B LENIOM He yMeeT YETKO W SACHO wm3naratb Mbicin U OpMynupoBaTtb
BbIBOAbI.

«HeypoBneTBopuTenbHo»: paboTta oTcytcTByeT. JIMOO B npeacTaBreHHOW
paboTe OTCYTCTBYIOT YETKO MOCTABIEHHbLIE LENN U 3adayun, Uin OTCYTCTBYET ofHa M3
copgepXartenbHbix YacTen. CTygeHT He MOXET OTBETUTb Ha 3aaBaeMble BOMPOCHI.

Kputepuu oueHkM o6y4aroLMxXca Ha NPOMEXYTOYHON aTTecTauum (3Kk3aMeH)

«OTnNMYHO»: ypoBeHb CHOPMUPOBAHHOCTU  KOMMETEHUMA —  BbICOKUM
(yrny6bneHHbin). MNMonHoe cooTBETCTBME OTBETA CTyAEHTa Ha npeanaraemMbli BOMpPOC
ocBaMBaeMblM  KOMMETEHUUSM. KomneteHuun  copmupoBaHbl  MOJSIHOCTbLIO,
NPOSABNATCA U UCNOSb3YTCA CUCTEMATUYECKN, B MONHOM obbeme. [JaHHbIN ypPOBEHb
NpeBOCXOAUT, MO KpanHen mepe, No OAHOMY M3 MepeyvncneHHbIX Bbllle nokasaTteneun
NOBbILLEHHbIN (NPOABUHYTbIN) YPOBEHb.



«Xopowo»: YpoBeHb CHOPMUPOBAHHOCTU KOMMETEHUUW — MNOBbIWEHHbIN
(npoaBuHyTLIN). OTBET CTyAEHTA BbIABNAET HEQOCTATOMHOE BriageHne HeobxoanmbiMn
TeoOpPeTUYECKMMIN N NPAKTUYECKMMMN HaBblkaMu. KomneTeHumn B LesioM chopMnpoBaHbl,
HO NPOSABNAIOTCA W WUCMNONb3YITCA (parMeHTapHo, He B MOMHOM o0bbeme, 4TO
BblpaXXaeTCsl B OTAESNbHbIX HETOYHOCTSX (HecCyleCTBEHHbIX ownbkax) npu oTeeTe.
OTtBeT oOTNM4YaeTcss MeHblen OBCTOATENbHOCTbIO, FMNYyOMHON, OBOCHOBAHHOCTLIO WU
MOMHOTOW, 4YeM npu  BbICOKOM  (yrnybrneHHoM) YypoBHE CCOOPMUPOBAHHOCTU
komneteHumn. OgHako aonylieHHble OWMBKM UCMNPaBanTCsa CaMnUM CTYAEHTOM nocre
AOMNOSTHUTENbHBIX BOMPOCOB npenogasatens. [daHHbI ypoBEeHb MPeBOCXOAUT, MO
KpanHen wmepe, No OLHOMY W3 MNEepeyuCrieHHbIX Bbllle MokasaTenen noporoBbiv
(6a30BblIi) ypOBEHD.

«YOoBnNeTBOPUTENbHOY: oTBeT CcTyaeHTa oTnnyaeTcs
HenocnenoBaTeNbHOCTbIO, HEYMEeHWeM pAenatb BbiBOAbl, CnabbiM  OCBOEHMEM
TeopeTU4EeCcKUX U NpakTU4ecknx HasblkoB. KomneTeHumn cdopmupoBaHbl B OBLLMX
yepTax, NPOSABMAKTCA U UCMNOSb3YOTCA CUTYaTMBHO, YaCTUYHO, YTO BblpaxaeTcs B
[A0MycKaeMbIX HETOYHOCTAX M CYLLECTBEHHbIX OLIMBKax npu oTBeTe, HapyLLeHUN FOrmMKu
N3NOXEHUSA, HEYMEeHUUM  aprymeHTupoBaTb U  OOOCHOBbLIBaTb  CYXOEHUS W
npodeccnoHanbHy0 No3numio. [aHHbIn ypoBeHb 06s3aTeNeH Ans BCEX OCBaMBalOLLMX
OCHOBHYI0 06pasoBaTenbHYyH nporpammy.

«HeypnoBneTBOpUTENbHOY»: KOMNETEHUNN HE CHOPMUPOBAHbI, YTO BblpaxaeTcs
B pPas3poO3HEHHbIX, 6eCcCUCTEMHbIX, OTPbLIBOYHbLIX 3HAHUAX, AOnyckaemblX rpydbIx
npodeccuoHarnbHbiX OwWKnbKax, HeyMeHUU BbiOenATb [MaBHOEe U BTOPOCTEMEHHOE,
CBA3blBaTb TEOPUKD C TMPaKTUKOW, YyCTaHaBnuBaTb MeXNpegMeTHble  CBSA3M,
dopmynupoBaTb BbIBOAbl MO OTBETY, OTCYTCTBUM COOCTBEHHOW NPOGECCUMOHAaNbHOM
no3nunn.

19.3 TnoBble KOHTPONbHbIE 3a4aHNA UMN UHbIe MaTepuanbl, HeobxoaumMble onsa
OLUEHKW 3HaHWW, YMEHUW, HaBbIKOB U (Mnu) onbiTa AEATEeNbHOCTH,
Xapakrepusyrwme atanbl POPMUPOBaAHMA KOMMETEHLUA B npouecce OCBOEHUs
obpa3oBaTesibHOM NporpamMmmbli

(npueedeHbl 8 omoAesibHOM halisie, npusiazaeMoM kK paboyeli npoepamme — POC)

19.4. Metoauyeckme martepuanbl, onpegensiowme npoueaypbl OLEeHUBaHUA
3HaHWW, YMEHWW, HaBbIKOB U (MNK) onbiTa AEATENIbHOCTU, XapaKTepu3yHLmX
aTtanbl OPMUPOBAHMA KOMMETEHLUN

OueHKa 3HaHUK, YMEHMA N HaBLIKOB, XapakTepuayoLwlas atanbl popMmMpoBaHnS
KOMNeTeHUMA B paMKax U3y4yeHUst OUCLMUNIIMHBLI OCYLLECTBNSETCS B XOA4e Tekywen u
NPOMEXYTOYHOM aTTecTauumn.

Tekywaa atrecrauus NnpoBogMTCA B COOTBETCTBUM C [MonoxeHnem o Tekyuien
atrectaumm oby4varmxcsa no nporpammam Bbicliero obpasoBaHusi BopoHexckoro
rocyJapCTBEHHOrO yHMBepcuTeTa. Tekywas aTtrectauusi npoBoauTcs B hopmax:
KONNOKBMYMa, ABYX KOHTPOSbHbIX paboT, nabopaTopHbIX paboT, caaBaeMbIX B Te4YeHne
cemecTpa.

lMpomexyToyHaa aTTecTauus NpoBOAUTCH B COOTBETCTBUM C [loriokeHuem o
NPOMEXYTOYHOWN aTTecTauum oby4varowmnxca no nporpaMmmam Bbicliero obpasoBaHust.

KOHTpPONbHO-U3MepUTErbHblIE  MaTepuanbl  MPOMEXYTOYHOM  aTTecTtauuu
BKMOYalOT B cebs TeopeTuyeckne BOMPOCHI, MO3BONANOWMNE OLEHUTb YPOBEHb
NOSTYYEHHbIX 3HAHUM, NO3BOMSAKOLLME OLUEHUTb CTerneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.



OueHka kadecTBa OCBOEHWSA OUCUMMAMHBI  BKIOYAET TEeKYLWUn KOHTPOSb
ycneBaemocTn (cgada nabopaTopHbix paboT nabopaTopHOro mnpakTukyma, [fnBe
KOHTPOmbHble paboTbl, KOMMOKBUYM), MPOMEXYTOUHYKO aTtTecTauuio obyyarowmxcs B
dopme 3a4éTa (No nabopaTtopHOMY NPAKTUKYMY), KypCOBOW paboThl, 3K3amMeHa.

OCHOBHbIM  KpUTEPUEM  OCBOEHUSI  OUCUMMAUHBI  CYMTAETCs  OCBOEHMEe
KOMNETEHLUN:

- CNocOBHOCTbIO MCNONb30BaTb B NpodheccrmoHanbHON OeaTenbHOCT Ga3oBble
€CTeCTBEHHOHay4Hble 3HaHWA, BKMNOYas 3HaHWUS O npeaMeTe U obbekTax U3yyvyeHus,
MeTodax MCCreaoBaHUsl, COBPEMEHHbIX KOHLEMUMSX, AOCTUXKEHUAX WU OrpaHn4yeHusX
€CTEeCTBEHHbIX HayK (mpexge Bcero Xumuu, GUonoruun, 3KOMOrmnW, Hayk O 3emre wu
yernoseke) (OlK-1).

KoHKpeTHOe codeTaHue [BYX YKa3aHHbIX KOMMETeHUMNn onpefenseT Kputepuu
OLeHMBaHNA pe3ynbTaTtoB 06yyYeHnsa (ChopMMPOBAHHOCTM KOMMNETEHLNIN) HA 3K3aMeEHE:

— BbICOKWUI (yrny6reHHbIn) ypoBeHb CHOPMMPOBAHHOCTU KOMMETEHLINN;,

— NOBbILLEHHbIV (NPOABUHYTLIN) YPOBEHb CPOPMUPOBAHHOCTU KOMMETEHLINN;

— Nnoporosbiv (6a30BbI) YpoBEHb COOPMUPOBAHHOCTN KOMMNETEHLINN.

[nsa oueHnBaHMA pe3ynbTaToB 0Oy4YeHMs1 HA 9K3aMeHe U MpU OLEHKE KypCOBbIX
paboT ncnonb3yeTtcs KOnnyecTBeHHas LwKana: «OTNNYHOY, «XOPOLLOY,
«y[0BMETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

Ana oueHuBaHus pe3ynbTaToB 0Oy4YeHWs Ha 3ayéTe no nabopaTopHOMY
NPaKTUKYyMy MCNONb3yeTCs Ka4eCTBEHHas LKana: «3a4TeHo»/ «He3auyTeHO».

KpuTepun oueHku npeacraBneHbl Bbille.
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