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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Heaamu

O0CBOCHUHA

JTUCIHUILINH

KOHACHCUPOBAHHBIX CUCTEM» SIBJHIOTCH:

bl

«CrarucTuyeckas

TEPMOAUNHAMHUKA

- HN3YUCHUC TCOPETHYCCKUX OCHOB KJIaCCUYECKOM M CTAaTHCTHYCCKOU TEPMOAVNHAMUKH, (1)a3OBBIX

paBHOBeCI/IP'I IIPUMCEHCHUA TEPMOANHAMHUYCCKUX METOJ0B IJI PCIICHUA XUMHUYCCKUX HpO6HCM;

- (opmupoBaHUE y MAaruCTPaHTOB 3HAHUA ¥ YMEHHIA, MIO3BOJISIONINX MOJICIUPOBATH M IPOBOJIUTH

YUCJICHHBIC PACUCTBI IPHU OMNHMCAHWUN PA3JIMYHBIX BHUJAOB XUMHYCCKUX U q)aSOBbIX paBHOBeCI/Iﬁ nu

CBOMCTB BCIIECCTB B pacTBOpaXx.

dopmupyembie

MUCHUIIIIMHON

3HaHUA

u

yYMEHHUS

T'OTOBAT

BBIITYCKHHKA

AHHOH

00pa3oBaTeNbHON MPOrpaMMbI K BBIMIOJIHEHUIO CIEAYIOMIMX OOOOIIEHHBIX TPYIOBBIX (DYHKIIHIA

(Tpy1OBBIX (YHKIIHIT):

Koa n O0001IeHHbIE TPYAOBBIEC (DYHKIMH TpynoBble GpyHKIHN
HaNMeHOBaHHE Kon HaunmenoBanue Yposenn HaumeHnosanue Kon YposeHs
npogeccHoOHANBHOT KBaJu(puKa (moaypoBeHB)
0 10700 KBAJTH(PUK-
cTaHAapTa anuu
01.001 ITexaror Iemaroruueckas nes- O6mmenenarorunyeckas /A/01.6 5
TEJIEHOCTH TI0 TIPOCKTHU- k. O0ydeHne
(nenarormeckasn pOBaHUIO U peaﬁmaunn b a
AeITeJIbHOCTh B 00pa3oBaTeNHHOTO MPO- BocnurarensHast A/02.6
1 A ecca 00pa3oBaTEIHHBIX ACATCIIbHOCTD 6
AOIIKOJIBHOM, Ha 6
OPTaHU3AIMSIX JTOIITKOJIb-
YaJIbHOM 001IeM, HOT0, HAYAJILHOTO
OCHOBHOM 06IIeM, 00111ero,0CHOBHOT'O PasBuBaromras /A/03.6
o011ero,cpeHero oo1ero NeSTeNbHOCT 6
cpeaHeM 001IeM oOpa3oBaHUs
o0pa3oBaHuM) [lenarornueckas aes- [Tenarornueckas
TEJIEHOCTH TI0 TIPOCKTHU- JIESTeTHHOCTD T10
(socurarea, POBaHUIO U peai3aiiu peanu3aIy mpor-
YUHUTEJIB) B OCHOBHBIX 00111€00pazo- 6 pamm ocHoBHoro u  |B/03.6 6
BAaTEIHBIX MPOTPaMM cpeqHero o0Imero
[IpoBenenue pador B o0pa3oBaHUs
0o0nacTH XUMUH
26.008 MOHHUTOPHHT COCTOSIHHS OcymectBienne 3ko- A/01. 6
OKpY’KaroIien cpeasl ¢ JIOTHYECKOW  OIIEHKH 6
Crneunuanauct-
MIPUMEHCHHEM COCTOSIHUSL ~ TOJHA[-
TeXHOJIOT B MIPUPOIOOXPAHHBIX 30PHBIX TEPPUTOPHIL U
OMOTEeXHOIOTHI BO3MOKHOCTH IIpHIMe-|
obJacTu
HEHHS Ha HUX
MPHUPOTO0XPAHHBIX MPHUPOAOOXPAHHBIX
OMOTEXHOIOTUI
(3KOJIOTHYECKHUX) N ] Onerka  proka ] A/02. 6
OnoTexHoI0rMit OCYILECTBJIEHHE  MeEp| 6
MPOQPUIAKTUKA BO3HU-
KHOBCHHS 0Yaros
BpPEIHBIX OPTaHW3MOB
Ha TOTHA T30 PHBIX|
TEPPUTOPHUAX c
MIPUMEHCHUEM
MIPAPOIAOOXPAHHBIX
OHOTEXHOIOTHH




PaszpaGotka mapkep-| A/06. 6
HBIX CHCTEM MW IIp-| 6
OTOKOJIOB IIPOBEJICHUS
MOHUTOpPHHIa
ITOTCHITHAJIEHO
OITaCHBIX
OMO000BEKTOB
CocTaBieHHe A/04. 6
MPOTHO3HBIX  OLEHOK| 6
BIIMSTHUS
XO3SIICTBEHHOU
JIeATeNIb-HOCTH
YeJIoBeKa Ha
COCTOSTHUE
OKpYXaroLlel cpessl ¢
MIPUMEHEHUEM
MIPUPOJTOOXPAHHBIX
OHMOTEXHOJIOTUIH

2. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

HucuumnmHa «CTaTUCTHYECKass TEPMOJMHAMHUKA KOHJACHCUPOBAHHBIX CHUCTEM» OTHOCHUTCS K
yacTu, GOpMUPYEMOIl ydacTHUKaMH 00pa3oBaTeIbHBIX OTHOILICHHI; H3ydaeTcs B 1 cemecTpe.
JlucuunianHa TpeAcTaBiIsieT COO0M TEOPETUYECKYI0 OCHOBY ISl M3Y4YEHHUS TMOCIEIYIOIIMX KypCOB
XUMHUYECKOT0 NMpopuiid — GU3NYECKON XUMHH, KOJJIOWJTHOW XUMUHU, XUMHUUECKONW TEXHOJIOTUH, (PU3UKO-
XHUMHYECKHX METOJ0B HMCCIIEAOBAHMS.

[lepeueHb NUCHUIUIMH, HEOOXOAUMBIX A M3YyYEHUS TUCIUIUIMHBI: HEOPraHWYECKas XHUMUS,
KBaHTOBas1 XUMMUsI, (1)I/ISI/IKa, MaTreéMaTuka.

Taomuma 2.1.

CBs3b AUCIHUIIINHBI «CraTucTuyeckas TEPMOANHAMHKa KOHACHCUPOBAHHBIX CUCTEM) €
npeaAmeCTBY OIMUMHA JUCHUIIVIMHAMUA U CPOKHU UX U3YICHUSA

Kon JIuCcuuImHel, NpeAeCTBYOMNE TUCHUATINHE Cemectp
JMCLATUTAHBI «CratucTuyeckas TEpMOIMHAMHKA KOHIEHCUPOBAHHBIX CHCTEM)
b1.B.05 Tepmoaunamuka 1 MKT HeoOpaTHUMBIX TIpOIIECCOB 1
b1.B.09 TepmoMHaMKKa pacTBOPOB 4
b1.B.JIB.03.01 |OcHOBHBIEC METO/BI aHATH3A 1




Taoauua 2.2.

Ces3b AUCHUTIIJIMHBI «CraTucTuyeckas TCPMOANHAMHKA KOHACHCHUPOBAHHBIX CUCTCM)> €
MoCJICAYIOIIMMHU JUCHUIVIMHAMHA U CPOKH HX H3YYCHUA

Kon JAucuuminnbl, ciaeaywime 3a JTUCUUIIIMHON Cemectp
JTUCHMILVIMHBI  [«CTaTUCTUYECKask TEPMOIMHAMMKA KOHJIEHCUPOBAHHBIX CUCTEM»

b1.0.04 XumMuyeckasi JMHaMHUKa 3JIEMEHTApPHBIX MPOLIECCOB. 3
b1.B.01 CoBpeMeHHbIe TPOOIeMbI PU3NUECKON XUMUHU 3
b1.B./IB.04.01 |Xumuueckass KHHETHKA M MEXaHU3Mbl XUMUUYECKHX PEAKIIHMA 3

B pe3yJbTaTe 0OCBOCHUA TUCHUIIVIMHBI MAruCTPAHT JOJZKCH

3HaTh:

- POJIb CTAaTUCTUYECKOM TCPMOAVMHAMUKN KOHJACHCHUPOBAHHBIX CHCTCM KaK TCOPETUICCKOIO
¢byHIaMeHTa COBpeMEHHON (PU3NYECKON XUMUH.
- CTAaTUCTUYCCKYIO TCPMOJUHAMUKY KOHACHCHUPOBAHHBIX CUCTCM KaK pa3acii (1)H3H‘~I€CKOI>1 XHUMHHU U €€
pOJIM B COBPEMEHHOM XMMUU;
- BOSBMOXHOCTH NIPUMCHCHUS OCHOB KBAaHTOBOM MEXaHHUKU K PCHICHUIO XUMHUYCCKUX 3alay;
- 00 yCTaHOBJIEHUHU CBSI3U MEXIY MaKpPOCKONUYECKMM U MHUKPOCKOIIMYECKUM MOJXO0/1aMH K U3YYEHUIO
CBOMCTB BCIICCTB B PABHOBCCHOM COCTOAHUMU.

Ymern:
-  JCEMOHCTpHUPOBATHL CBA3b q)YHI[aMCHTaJH)HI)IX OKCIICPUMECHTOB C Teopneﬁ C IIOMOIIBIO HM3BECTHBIX
MaTeMaTHYeCKUX METOJIOB; pelaTh 3aJauu M0 JaHHOW AUCIUIIUHE.
- CaMOCTOSTENBHO (HOPMYIHPOBATH 331auy (PH3HKO-XUMHUYECKOTO HCCIIEIOBAHUS B XHUMHUYECKUX
CHCTEMaX;
- MOJIB3YyACH MOJIYYCHHBIMU 3HAHUAMHA, YMETH BI)I6I/IpaTI> ONITUMAJIBHBIC ITYTH WU METOABI PCHICHUA
MIOCTaBJICHHBIX 33/1a4;
- MPOBOJIUTE (PU3UKO-XMMHUUECKHAE HCCIIEIOBAHUS CHUCTEM M TIPOIIECCOB C HMCIIOJIh30BAHUEM
COBPEMEHHBIX MeT0/10B 1 prubopoB DXMA,;
- [POBOJUTH PU3UKO-XUMUYECKUE PACUETBI;
- TI0JIb30BAThCs CIIPABOYHOMN JIMTEPaATypOl;
- rpaduyuecku 0ToOpaxarh MOJyYEHHbIE 3aBUCUMOCTH;
- AQHAIM3UPOBATH M 00CYXKAATh Pe3yIbTaThl PU3NKO-XUMHUYECKUX HCCIIeIOBAHNUI;
- BECTH HaYYHYIO JIUCKYCCHIO.

Baagers.
- OCHOBAaMHU JUCHUIUIMHBI JJI pCIONCHUA TPAKTUYCCKUX 3a1a4,
- METOJIMKOH MpoBeAeHHs (PH3UKO-XUMHYECKUX HCCIIeIOBAHNH;
- COBpECMCHHBIMU HpI/I60paMI/I JIIA (1)H31/IKO-XI/IMI/I'—ICCKI/IX HCCHGHOB&HHﬁ.

3. KOMIIETEHIIMU OBYYAIOHIETI'OCS, @OPMUPYEMBIE B PE3YJIBTATE

OCBOEHUSA JUCHUTNIJINHbI

[Ipouecc n3yueHus: AUCUMITIIMHBI HAIIPaBJIeH Ha POPMHUPOBAHUE BJIEMEHTOB CIIEIYIOIINUX

komnereHui B cootBercTBUU ¢ ®I'OC BO u OIIOII BO 1o ganHOMY HanpaBieHUIO MOATOTOBKHU:

a) yuuBepcajbHbie (YK) — YK-1
0) npogeccuonanabubix (IK) - TTK-3.



Taoauna 3.1.

Matpuua cBsi3u KoMneTeHuMi, popMHUpPyeMbIX HA OCHOBE U3YYeHHs TUCHUTIIUHBI
«CTaTHCTHYECKAs] TEPMOIMHAMMKA KOH/IEHCHPOBAHHBIX CHCTEM» C BpeMEHHBLIMH 3TaaMH
OCBOEHHS ee CoiepPKaAHUs

KO}I HanmeHoBaHHe KOMIIETEHIUH
KOMIIET

CHIIMU

NuaukaTop TOCTHKEHUS
KOMIIETEHIINH

B pe3yabraTe ocBOEHUS THCIUIIIHHBI
00yUaIOIIMNIiCs OJIKEeH:

Yuueepcanwvnovie komnemenyuu (YK) u unouxamopul ux oocmusicenus:

YK-1. | Cnocoben ocymecTBiAThY K- 1 Ananmsupyer mpoOnemM-3HaTh: CBOM INYHOCTHBIE OCOOCHHOCTHU H
KPUTHYECKHUH aHAJIM3HYI0 CHTYAaII0 KaK CHCTEMY,PECypCh

NpOOJNIEMHBIX ~ CHUTyanuii  HaBBUIBISIL €€ COCTABILIIOLINE H|YMeTh: aJeKBaTHO OLICHUBATH CBOU
OCHOBE CHCTEMHOTO IIOAXOJA,CBA3U MEXIY HUMHU CIIOCOOHOCTH ¥ BO3MOXKHOCTH C
BBIpabaThIBaTh CTpaTEeruio COOTBETCTBHEM KOHKPETHOW CHTYaINN
JeHCTBUM Byiagers: HaBBIKAMU CAMOJUATHOCTUKHU
VIMYHOCTHBIX KOMMYHHUKATUBHBIX

CII0COOHOCTEN B I€JI0BOM B3aUMOIEHCTBUU

VYK-2 Kpuruuecku oleHHBaeT3HATh: CIOCOOBI CAaMOCOBEPIICHCTBOBAHHS
Ha/1eKHOCTb HUCTOYHHUKOBCBOEH NEATEIHHOCTH C Y4€TOM CBOUX
uHpopmanuy, paboTaeT  CIIMYHOCTHBIX, AEIOBBIX, KOMMYHHKAaTHBHBIX
MPOTUBOPEYMBOM  HMH(OPMa-KauecTB.

[el U3 Pa3HBIX HCTOYHUKOB |YMeTb: ONPEICISTh IPHOPUTETHI IMIHOCT-
HOTO M IPO()EeCCHOHAILHOTO POCTa.
BuiageThb: mpreMamMu LENeToNaranus 1
TUITAHUPOBAaHMS CBOEH MpoecCnOHaTbHOM

YK-3.Pa3pabaTeiBacT u comep-
PKaTEeJIbHO apryMeHTHPYeT]|
CTpaTeruio peuieHus

3HAaTh: BO3MOXKHBIEC BAPUAHTHI PEILICHUS
TUNUYHBIX 3a/1a4.
YMeTsh: UCII0JIB30BATh HUHCTPYMEHTHI

NpoOJIEeMHON  CHUTyaIuH
OCHOBE CHUCTEMHOI'0
MECKIUCIUIIIMHAPHOT O
MOAXO0JI0B

Ha|
U

HEMPEePBIBHOTO CaMO0Opa30BaHuUs.
BﬂaHeTb: METOAUKAMU CaMOPa3BUTUA U
caM000pa3oBaHUs

Ipodeccuonanbubie komnerenuuu (1K) 1 nHAUKATOPBI UX JOCTHKEHUSI

K-3

CnocobeH Ha OCHOBe
KPUTHUUYECKOTO aHaJM3a
pe3ynbraroB HUP u HUOKP
OILIEHMBATH MEPCIIEKTHBBI NX
MIPAaKTHYECKOT0 NPUMEHEHHUS U
MIPOJIOIKEHUS pabOTHI
BBIOpaHHOW 00JIaCTH XUMUH,
XMMHUUYECKOI TEXHOIOTHH WU
CMEKHBIX C XUMHEH HayKax

IMK-3-1. CucremaTu3upyeT
uHMOpMaLMIO,  TOJy4YeH-
Hyto B xone HUP u
HWOKP, ananusupyer ee u
COTIOCTAaBIISET C
T TEepaTypHBIMH JaHHBIMU.

3HATh: MPUHIUNBI PaboOTHl HAa COBPEMEHHON
HayJYHOH ammaparype IpH NPOBEJCHUN HayIHBIX
ICCIIEJOBAHUM.

'YMeTb: paboTaTh Ha COBPEMECHHOW HAyYHOM
anmaparype OpU  OpO-BEJE€HHMHM  HAY4YHBIX
MccieJOBaHNH, BHIOMpATh CPEACTBa M3MEPEHHH,
METOAMKY  aHalu3a, OLECHHUBATh  YPOBEHb

[1K-3.2. Onpexensier Bo-
3MOXKHBIE HaIpaBJICHUS
[pa3BUTHS pabOT M MepCIieK-
TUBBI IPAKTUIECKOTO
MIPUMEHEHHUS OTYYEHHBIX
[pe3yIbTaToOB

Barpsi3HEHUI;  aHATM3UPOBAThb  COBPEMEHHBIE]
MaTepHabI " cpencTBa perucTpamnun
nHpOpMaNK; JAenaTh BBIOOP CPEACTB W
MaTepHaJoB PETUCTpAlMd HWHPOpPMAIUU  TpH|
MPOBE/ICHUN HAYTHBIX UCCIICTOBAHU.

Baagers: HaBbIKaMU BBIOOpPA ONTHMAIBHOTO)
MeTona HCCIIEIOBAHMS (OYHKIIMOHATBEHBIX
MaTepUaJiOB B 3aBUCUMOCTH OT 00beMa U Ieiei
MCCIeIOBaHUsl JUI PEUIEHUs] [OCTaBJIEHHBIX
3a/1a4 Ha OCHOBAHHMM aHAJIM3a M COIOCTaBJICHUS
Bcell COBOKYITHOCTH MUMEIOLIUXCS JaHHBIX

4. CTpykTypa ®

coJep:KaHme

TCPMOANHAMHKA KOHACHCUPOBAHHBIX CUCTCM>»

AUCHUIIJIMHBI

(mopyansi)  «Cratuctudeckas



4.1. CTpyKTypa QM CHUIIMHBI (MOAYJIs1)

OO0m1as TpyA0eMKOCTh JUCIIUIUIMHBI COCTABIAET 3 3a4eTHBIX eauHuIbI, 108 vac.

Taoauua 4.1.

Bun yuyeoHoii padoTnl Bcero 1
4acoB cemMecTp
OO0mmast Tpy10eMKOCTh TUCITUTUTHHBI 108 108
AyaUTOPHBIC 3aHATUS 32 32
Jlexmun 16 16
naboparopusie 3ausatus  (JI3) 16 16
CamocrostenbHas padota cryaentoB (CPC) 76 76

COJAEPKAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUWYECKHUX HJIM ACTPOHOMHNYECKUX YACOB 1 BUJ1OB YYEBHbIX

3AHSTUM

Taoauna 4.2.

Buasbl yuedHoii padoThl, BKIIOYAS
CaMOCTOSITETbHYIO Pa0OTy CTY/IEHTOB U
TPY/A0EMKOCTh (B Yacax)

KonrakrHas padora

CamocrosiTeJIbHA
s1 padorta

@DopMbI TeKYLIEr0 KOHTPOJISI
ycnieBaeMoctH (no Hedensam
cemecmpa)

DopMa NPOMeKYTOYHOM
arrecrauuu (no cemecmpam)

CTATUCTHYECKONW TEPMOIMHAMUKN
K 3agaue pacdera TepMOJIU-
HaMUYECKIX byHKIMH
MealbHOrO ra3a

= :
3 o =4
S 3 B =
HaunmeHoBaHMe pa3iesioB U TeM S = 5 S =
<
JUCIHUNIHHBI (MOIYJIf) o 5 [Cj = 2> E = o =
E |& | g |g |& = - =3
= < = O A < s
= = =
= T = - % Q = S = H=
s |8 | E s |2 | = g |8 |8 |=d=
1) ©] = < ) o 3
= o) O (] jam [P) =
o | & 8 = E |z |= |8 9¢9
S |2 |z g 1% |z |E g |2 |2 |89¢
2 | E S | s |2 |8 8 ds
) =y = (¥ ] = 2 > = X o o Ha
o |5 | & = (2 |% |2 |8 |s |g |s |s 3=
=% T & < ) 5 | @ 2 2 Z 2 43
: = B |2 |gl. [E|E |225 |2 |5 |5 |5 |5g:
2 |2 |8 |2 |2 |E|2 |2 |E |Egd® |BE |28 |2 |2 |2 38
S |8 |2 |8 |¢ |[»8 |& |H |»&8¢ |2 |2 |2 |2 |2 8&
5 |9 |8 |& |8 |[El2 |> | |&298 |8 | & |& |& |&9%
S A |5 |E B HA | |[E H40 [ B |E |BE |[Ed%
Tema 1.IIpeamer wu 3amaum | 1 4 2 2 |- -1 10 - - 1 - - - - -
CTaTUCTHYCCKOU TEPMOIHHAMUKI
Tema 2. Craructuueckast ¢usuka | 1 | 4 | 4 | 4 | - -120 | - - - - 1 |- - - - -
OTKPBITBIX CHCTEM
. [Tema 3. Ilpumenenme metomoB | 1 | 4 | 4 | 4 | - -120 | - - - - 1 |- - - - -




4, Tema 4. Ilpobnema ywera | 1 | 4 | 2 | 2 |- -| 14| - - - - 1 - - - -
MEXKMOJIEKYIISIPHBIX

B3alMOIENCTBUAN B
CTATHCTUYECKOU TepMOIUHAMHUKE

5. [Tema 5. Monekynsipio- | 1 |8 |4 (4 |- -1 12 - - - - 1 - - - -
CTaTHCTUYECKOE OITICaHUE
mpo1iecca aacopOIum

HUTOIO: 16 | 16 76

4.2. ConepxaHue TUCUUILTHHBI

Tabnuuya 4.2

Pa3znen, Tema Conep:xanue NporpaMmMsl y4eOHOH TUCHHMILIMHBI

Tema 1. IIpenmer u 3a1a4u CTATHCTHYECKOH TEPMOIMHAMUKH

OCHOBHI)IC IMOHATHUA U OPCACIICHUA. MI/IKPO- U MAaKpOCOCTOSHUAA. Kanonnyeckue
nepeMeHHbIe U (Ha30BOE MPOCTPAHCTBO KIACCHYCCKOH MEXaHMYECKOW CHCTEMBI,
da3zoBas Touka, (azoBas Tpaekropus. DYHKIHS IUIOTHOCTH PAaCIpEICICHUS
BEepoATHOCTEH, ee cBoiictBa. Craructuyeckuit  ancam6mb.  [loctymatel
CTaTUCTUYECKOU TCPMOANHAMHKHU.

Mertobl onucaHus cUcTeM MUKpodacTull. Kilaccuyeckoe KBaHTOBOMEXaHUYECKOE
ONHMCAaHWE CHUCTeMBl MHKpodacTuil. Teopema JlyuBwiuisi, ee oO0oOOIICHWE IS
KBaHTOBbIX cucteM. IIpoGrema 000CHOBaHMSI TOCTYJIATOB CTaTHCTUYECKOM
TEPMOJUHAMHUKHU. DProAMYHOCTb, KBAa3U3PTrOAUYHOCTDb, «Pa3MENINBAEMOCTb» (I10
H.C.KpsuioBy). H-teopema BonbpiiMana, ee coBpeMeHHas TPaKTOBKa, CBSI3b CO
BTOpbIM HadajioM TepMmoiauHamuku. Pacnpenenenuss ['m60ca. OOmas cxema
BbIBOJIa  JUISI ~ KBAHTOBOMEXAHUYECKHX  CHCTEM. MUKpOKaHOHHUYECKOE,
KaHOHMYECKOe U OOJbpIlloe KaHOHMYECKoe pacmpenenenusa. Ilepexonm
KJIACCUYECKOU CTATUCTUKE

Tema 2 CraTucruyeckasi Gu3nKa OTKPBITHIX CHCTEM

Bonpiioe kaHoHMuYecKoe pacrhpeneseHne M Oojbllas CcTaTHCTUYeCKas
cymma. [IpumeHnenne 00JIbIIOr0 KAHOHUYECKOTO PacIpeleeHUsl ISl OTIpeIeTICHUS
CPEHETO YMCIIa YACTULl B OTKPBITOM cUCTEME. BrIpaxeHne naBieHNs B OTKPBITON
CUCTEME uepe3 OOJNbIIYI0 CTaTUCTHUECKYyH0 cymMMy. KBaHTOBBIM uaeanbHBIN ras.
Pacnpenenenne bonpimana ais GOJBIIMX YMCNIA YAcTUI[ B JIAaHHOM KBaHTOBOM
cocrossuun. Pacnipenenenue ®depmu-/upaka u boze-OiHmreitHa. Ilonsartue o
BBIPO’KJIEHHOM U HEBBIPOXKJIEHHOM Trase.

Onykryanun. OOmas ¢dopmyna Isi  BEPOSTHOCTH (DIyKTyaluu B
u3onupoBaHHOl cucteme. IlonsTie o mMepe (cpeanell BenuyuHe) (QIyKTyallud U
OTHOCUTENbHON  ¢uykTyanuu. Teopema O 3aBUCUMOCTH  OTHOCHUTENIBHOMN
GuykTyanuu OT yHMclia HE3aBHCHUMBIX yacTed cucteMmbl. Pacnpenenenue [aycca
JUISL OJHOTO WJIM HECKOJBbKHMX BeJMYMH. DIyKTyaluu B CUCTEME, HAXOIALIEHCs B
TepMocTtaTe. DIIyKTyallul OCHOBHBIX (U3M4ecKux BenuuuH. CBs3b (prykryanuu
SHEPruu U TermnoeMKOcTH. OCOOEHHOCTH (IyKTyalluu 3HEPruu NHpuU (a30oBBIX
Nepexo/iax ¥ Npu HU3KUX Temneparypax. @uykryanus mioTHocTH. DiyKTyanuu B
OTKpbITOH cucteme. Popmyna s BEIUMYMHBI (QIYKTyallUM 4YHUCJIAa YacTHULL.
®Popmyna IlyaccoHa.

Tema 3. IIpumeHeHHe MeTOJOB CTATHCTHYECKONW TEPMOAMHAMHKH K 3ajadve

pacyera TepMOAUHAMUYECKUX PYHKIUI M1€ATbHOI0 ra3a




CBsI3p TEPMOJAMHAMMUYECKUX (YHKLUUH C MOJIEKYJSPHBIMH IapaMeTpamH.
BeIpaxkeHue CTaTUCTHYECKOW CyMMBI HMACAIBHOIO ra3a 4epe3 CTaTUCTHUYECKYHO
CyMMY MOJIEKYJ. BO3MOXXHOCTb NMpPHUOIMKEHHOTO pa3lesieHus] YpOBHEH »Hepruu
MOJIEKYJl Ha cocTaBisitomue. KosebaTenbHble, BpalllaTEIbHbIE U 3JIEKTPOHHBIE
YPOBHU 3Hepruu Moiiekyi. [IpeacraBiieHue CTaTUCTHYECKOM CYMMBI MOJIEKYN B
BUJIE TIPOW3BENEHUS IMOCTYNATEIbHON, BpallaTeIbHOH, KOJIeOaTeNbHONH U
JJIEKTPOHHOW CTaTHCTUYECKUX CYMM. BO3MOKHOCTB KJIACCHYECKOIO pacuera
[OCTYNATeNbHOW CTaTHCTUYECKOM CyMMBI, (OpMyJabl JUIS TOCTYHATEeIbHON
CTaTUCTUYECKOU CyMMBI.

PacueTsl cTaTUCTUYECKHX CYMM Pa3HBIX (POPM MOJIEKYISPHOTO JIBHKEHUSL.
Pacuer kone0GaTenpbHONW CTAaTUCTMYECKOW CYMMBI MOJEKYJ1 B TIapMOHHUYECKOM
npuOMKeHHU. 3ajaya pacuyeTa BpalllaTelIbHONM CTaTUCTUYECKOM CyMMBI U
BBIPQXCHMS JJI BPAIIATEIbHOW CTaTUCTUYECKONM CyMMBI JBYXaTOMHBIX MOJIEKYJI.
3amaya pacuera DJIEKTPOHHOM CTaTHUCTUYECKOW CyMMBI U BO3MOKHOCTh
BBIPQXCHMS NIPU HE OYEHb BBICOKHUX TEMIIEPATYypPax 3JIEKTPOHHOM CTaTUCTHYECKOMN
CyMMBl OCHOBHOro cocrosiHus. ®dopmyna g SHTPONUM  OJHOATOMHOIO
uaeanbHoro rasa (¢popmyna Cakypa-Terpoze) U cpaBHEHHE pacyeTa SHTPOIMHU 10
9TON (opMyne ¢ ONBITOM IJIi HEKOTOPBIX Ta30B. BvIpakeHUWs Uii KOHCTaHT
PaBHOBECHS] XMMHUYECKUX T'a30BbIX PEAKLUN Yepe3 MOJIEKYJIIPHbIE CTATUCTUUECKUE
cymmbl. Ilpumenenue 3tux (opMmyn 1 pacueToB CTENEHHM HOHHU3ALMU Ta30B.
®opmyna Caxa.

Tema 4. IIpoGaema y4dera MeKMOJIEKYJSIPHBIX B3aMMOACHCTBHHA B CTATHCTHYECKOM

TEPMOAUHAMHUKE

OOumii xapakTtep 3aBUCUMOCTH IMOTEHIHATBHONM HHEPIUU MOJEKYd OT
paccrosiHus MeXay 1HeHTpamu modekyin. @opmyna Jlennapa - Jxonca. Ciydan
HapHbIX M HemapHbIX  (crenu(pHUuUecKuX)  B3aUMOACHUCTBUI  MOJIEKYII.
KoH¢urypanroHHbIM HHTErpal Kak COMHOXKUTEb B BBIPQXKEHUU CTATUCTUYECKOM
CYMMBI, OTPAKAIOIIHUM B3aUMOJAEHCTBAE MOJIEKYIL.

Meton Maiiepa paznoxeHus KOHPUTYpPAIIMOHHOTO HWHTErpaja B Sl
PacueT KOH(UrypallMOHHOTO UHTErpajia B IEPBOM MPUOIHKEHUN MeTo1a Maiiepa,
rpymnmoBbsle uHTEerpansl. [IpeacraBinenue o nuarpaMMHOM TEXHUKE BBIYMCIICHMS
IPYIIOBBIX MHTErpanoB. TepMOAMHAMUYECKUE BEJIMUYUHBI KJIACCUYECKON IUIa3MBl.
VYpaBHEHHsI CaMOCOTJIACOBAHHOIO JJIEKTPUUYECKOrO IOJISI AJIEKTPOHOB U HOHOB.
Merton Jle6as-Xrokkens. JlebaeBckuii paguyc. MeTo] KOppensUOHHbBIX (QYHKIUH.

Tema 5. MoJieKyISIpHO-CTATHCTHYECKOE ONMMCAHUE MPOoLecca aicopOIuu

CraTtucTu4ecko - TEepMOJMHAMHYECKOE OIMCaHUe aJacopOouuu. AHaIW3
a/ICOpPOIIMOHHOTO PaBHOBECHSI C HCIOJIb30BAaHUEM OOJBIIOT0 KAaHOHUYECKOTO
ancamOinisi. BupmaneHoe BblpaxkeHue s ['mOG6coBckoit  ancopbumu. Casi3b
KOHCTaHThl ['€Hpu ¢ MOTeHIHaNbHOM PHEpruei MoJjeKyibl ajgcopbaTa B CHIIOBOM
noje agcopoeHTa. CucreMa aToM-aTOMHBIX TOTEHIIUAJIOB.

MounekynapHO-CTaTUCTHYECKass TEOpHUsl aacopOmuu Ha ajacopOeHTax
OIHOPOAHOM Tmockol moBepxHOCThIO. ['TC kak MOAENbHBIN aAcopOeHT s
MOJIEKYJISIPHO-CTaTUCTHUECKUX  pacueToB. OOmIMe MNPUHUIUIB  MTOCTPOCHUS
NOTEHIMATIBHON (QYHKIIMM MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS  «ajacopoOar-
agcopOeHT». MoJienb ByMepHOro ujaeaabHoro raza Y papHenue JlonaTkuHa.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' A

B nporecce 00ydeHus UCTIONB3YIOTCS TPAAULMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH (JICKIUH,
CEeMHHApBI, TPAKTUUYECKHE paObOThl) M AKTUBHBIE MHHOBAIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH:



1. CemuHap B JAMAJIOTOBOM pEXHMME IPHUMEHSETCS B OCHOBHOM TIpU OOCYXICHHUU
BBICTYIUICHHI MarCTPaHTOB C AOKIanaMu (pedepaTaMu)

2. I'pynmoBoii pa36op pe3yabTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ coTpymHMKamMM M PYKOBOAMTENSIMH TNPOQGMIBHBIX Jlabopatopuii U
NPEANPUATHA - MOTEHIHATBLHBIMU paOOTOAATEISIMUA BBIITYCKHHKOB.

B nemom mpu m3ydeHHHM Kypca aKTHBHBIE M WHTEPAKTUBHBIC ()OPMBI IPOBEACHUS 3aHITHI
cocTaBJisitOT He MeHee 30% ayqUTOPHBIX 3aHATHH.

4. AKTHBHbIe U MHTEPAKTUBHbIe (OPMBbI NMPOBeAeHUs] Y4eOHbIX 3aHATHH MO AUCHHUILUIAHE
«Craructuyeckasi TepMOIMHAMUKA KOHJCHCUPOBAHHBIX CUCTEM)

Tabnuuya 5.1.
Ne Ceme- | Tema nporpaMMbl IMCHHMILINHBI IIpumensiemble Kou-Bo
CTp TEXHOJOI'UMN aAyJuT.9acoB
1 1 Tema 1. Ilpeamer W 3agauu CTaTUCTUYECKOU HNuTepakTuBHAS JTEKIHUS. 4
TEPMOJAMHAMUKHI
2 1 Tema 2. Crartuctudeckas (H3UKa OTKPHITHIX | JIeKIus C Mpe3eHTaINeH 4
CHCTEM
3. 1 Tema 3. IIpuMeHEHHE METOIOB CTATUCTHYECKOH | Jlekuud ¢ Mpe3eHTaINeH 4
TePMOANHAMUKHI K 3amade pacuera
TePMOANHAMHYCCKIX (QYHKIWH HICaTbHOTO Ta3a
4. 1 Tema 4. Ilpobinema ydeTa MEKMONEKYISAPHBIX | JIeKImd CHpe:}eHTaIII/IeI‘/'I 4
B3aUMOJICHCTBHI B CTaTUCTHYECKOU
TEPMOJNHAMUKE
5. 1 Tema 5. MounexynsapHo-cratuctudeckoe | JIekmus ¢ Mpe3eHTAINCH 8
ONHCaHKE IpoIiecca acopOIuH
6. YuyeOHO-MeTOANYECKOEe oO0ecmevYeHne CaMOCTOSITEIbHOH PadoThl  CTYICHTOB.

OneHouHble Cpeacrea IJisi TEKyHI€ro KOHTpPOJIst yClI€eBaeMoCTH, l'lpOMe)KyTO‘lHOﬁ aTrrecranum
10 UTOraM OCBOCHUA NUCHMUIIJIMHBI.

6.1. Ilnan camocTosITE/IbHON PA0OTHI CTY/ICHTOB

Tabauuya 6.1.
Ne i/ | HaummeHnoBaHue pa3nesia Bun 3ananne Pexomenn- | Kouau-
(TeMbl) AMCHMILITMHBI CaMOCTOSITE/Ib- yemasi 4eCcTBO
HO¥i padoThI JUTEpaTypa | 4YacoB
1. Tema 1. [Ipeamer u 3agaun| CobecenoBanue | M3yduTh mpeamer, 3a1aqu, METOIBI 1,2, 10
CTATUCTUYCCKOM HexommencupoBaHHas TEIIoTa.
TEPMOANHAMHUKH CKOpOCTh BO3HMKHOBEHHSI SHTPOITHH.
2. Tema 2. Cratuctuueckas|CobecenoBanue |.CHIBHO HEPABHOBECHBIC CHCTEMBI. 3,45 20
(hH3HKa OTKPBITBIX CUCTEM Camoopranmzanusi. Y CTOMYHUBOCTh
CTallMOHAPHBIX COCTOSHUIA.
3. Tema 3. [Ipumencuue|CobecenoBanue |CKOpPOCTh BOSHUKHOBEHUS SHTPOITHH. 56,7 20
METOJOB  CTaTHCTHYECKOI CKOpOCTb BO3HUKHOBEHHUS SHTPOIUU
TEPMOJMHAMUKH K 3ajade pu TEIIOOTAaue. OTKpEITEIC
pacueTa TepMOAMHAMHYEC- cucreMbl. YpaBHeHue [ubbca wu
KAX (QYHKIUH HIeaTbHOTO 0ayaHC PHTPOIHUH.
rasa




4. Tema 4. [Ipobnema yuera|CobecenoBanue |duddysus B cucTemMax c 14

MEKMOJIEKYJSIDHBIX ~ B3au- OJTHOPOJTHOM TeMIIepaTypou. 45,6
MoneicTBHif B CTaTHC- ONEeKTPOKUHETHICCKHUE 3¢ deKThL.
THYECKON TepMOIMHAMUKE TepMOaIeKTpUISCKUE SBICHUSL.
pacyeToB.
5. Tema 5. MonekyispHo- Pedepar JIuHelHbIN aHANNU3 yCTOMYUBOCTH. 45,6 12
CTaTHCTHYECKOE OIHCAHUE JluccumaTuBHBIE CTPYKTYPBI.
nporecca aacopouuu KoHcTpyKTHBHAS pOJIb HEOOPATUMBIX

npoueccos. Iloteps ycroitunsocty,
Oouypkanuu u HapymeHue
cummeTpuu. Hapyienue xupaibHoi
CHUMMETPHHU

6.2. Meroanueckue yKa3aHusi 110 OPraHM3aluM CAMOCTOATEIbHOI Pa0d0Thl MATHCTPAHTOB

VYuyebusiM 1maHoOM Hampapienuss noaroroBku 04.04.01. Xumus 1o AMCHUIUIAHE
«Tepmoaunamuka u MKT HepaBHOBeCHBIX NPOIECCOB» TMPEIyCMATPUBACTCS CaMOCTOSITEIIbHAsS
paboTa MarucTpaHTta, KOTOpas BBIMOJTHACTCS CIACAYIONIMMH BHJIAMH CAMOCTOSTEILHOW pPabOTHI:
HaIMCAHUE KOHTPOJIBHOU PpabOTHI MO TUCHUIUINHE, C/1adya KOJUIOKBUYMa.

6.2.1. MeToan4eckue peKOMeHIALMH 110 MOATOTOBKE U ¢/1aYe KOJJIOKBHYMa

KoJsmokBHYM (B mepeBojie ¢ JIATHHCKOTO «Oecena, pasroBop») — (popma TeKymiero KOHTPOJISA
3HAaHUW MarucTPaHTOB, KOTOpas MPOBOJIUTCS B BHUJE cOOECEIOBAHUU IpernojaBaTelis U MaruCTpaHTa
10 CaMOCTOSTEIbHO MOATOTOBICHHON MarucTpaHTOM TEME.

OH mpuMeHsieTcs 17 MPOBEPKH 3HAHHUM MO OMpeeNIeHHOMY pa3aeny (Wi oObeMHOW Teme) U
IIPUHATUS PELIEHUS O TOM, MOYKHO JIM IIEPEXOJIUTh K U3YUYEHHUIO HOBOro marepuaina. KommokBuym —
3TO0 Oecea ¢ MaruCTpaHTaMH, IENbI0 KOTOPOW SIBISIETCS] BBISIBJICHHE YPOBHS OBIAJCHHS HOBBIMU
3HaHUAMU. B oTnmyne oT ceMuHapa IJlaBHOE Ha KOJUIOKBUYME — 3TO MPOBEpKa 3HAHUH C LENbI0 MX
CUCTEMAaTH3alllH.

Heabo KoaMOKBUYMA sBiusieTcs (GOPMHUPOBAaHME y MAarucTpaHTa HaBBIKOB —aHAM3a
TEOPETUYECKUX MPOOJIEM HA OCHOBE CAMOCTOATEIBHOTO U3yUeHHs Y4eOHOM U HaydyHOU JTUTepaTyphl.

Ha kom/10KkBryM BBIHOCATCS KPYIHBIE, IPOOJIEMHbBIE, HEPEKO CIIOPHBIE TEOPETHUECKHE BOMIPOCHI.
KOJ’IJ’IOKBI/IYM MOXKCET HOPOBOJUTHCA II0 BOIIPOCaAM, 06CY)I(I[EIBIHI/IMC$I Ha CEMHHapax. KOHerTHI)Ie
BONPOCHI ISl KOJUIOKBHMyMa MAarucTpaHTaM He COOOIIAIOTCs, OJHAKO 3apaHee (GopMyIupyroTcs
npernonasateneM. [Ipenmonaraempiii 00beM OTBeTa HE JOJDKEH OBITH OonbmmM (mpumepHO 1,5-2
MUHYTBHI), YTOOBI IPETIOAABATENH MOT YCIETh OMPOCUTH BCEX MAarUCTPAHTOB.

Ot marucTpanra Tpedyercs:

e BIAJICHHE M3yYEHHBIM B XOJ€ Yy4eOHOro Tmpoiecca MaTepuaaoM, OTHOCSAIIMMCS K

paccMmarpuBaeMoii npo0Oieme;

e HaJIM4Ke COOCTBEHHOTO MHEHUS M0 00CYX/1aeMbIM BOIIPOCAM M YMEHHUE €T0 apryMEHTHPOBATh.

KomnokBuym — 3T0 He TONBKO (hopMa KOHTPOJIS, HO U METOJ yIiIyOJieHusl, 3aKperyieHus] 3HaHUH
CTYICHTOB, TaK KaK B XoJe coOeceJoBaHMs TMperojaBaTellb Pa3bsiCHAET CIOXKHBIE BOMPOCHI,
BO3HHUKAIOMIUE Y MaruCTpaHTa B MIPOHECCE N3YYCHUA JaHHOI'O UCTOYHUKA.

3amaga KOJUIOKBHYMa JOOHUTHCS TIIYOOKOrO HM3ydeHHss OTOOpaHHOTO Marepuala, MpoOyIuTh Y
MarvucTpanTa CTpEMIICHUE K YTCHUTIO HOHOJ’IHI/ITGJ’IBHOﬁ SKOHOMHUYECKOMN JUTCPATYPHI.

IMoaroroBka K NpoBeeHUI0 KOJUIOKBHYMA.

[ToaroroBka K KOJUIOKBHYMY MPEATNOIaraeT HECKOJIbKO 3TAIOB:

1. [loaroroBka K KOJUIOKBUYMY HAa4MHAETCSA C YCTAHOBOYHOM KOHCYJIbTAIIMM IPENOJaBaTeNsl, Ha
KOTOPOIl OH pa3bACHSAET Pa3BEpHYTYIO0 TEMAaTUKY MPOOJIEMbI, PEKOMEHIYET JIUTEPATypy AJI U3ydeHUs
U 00BSCHSET MPOLEAYPY NMPOBEACHUS KOJJIOKBUYMA.



2. Kak nmpaBuiio, Ha CaMOCTOSTENbHYIO IOATOTOBKY K KOJIJIOKBUYMY MarucTpaHTy OTBOAMUTCS 3—4
Heznenu. IloaroroBka BkiO4aeT B ce0sl M3ydeHHE PEKOMEHJIOBAHHOM JMTEpaTyphl U (110 YKa3aHUIO
MPEero/1aBaTessl) KOHCIEKTUPOBAHUE BAKHEUIITNX UCTOYHUKOB.

3. KomnokBuym mnpoBoauTcsi B (GopMe HMHIMBHIYaIbHOM Oecelbl NMpernojaBaTeliss ¢ KaKIbIM
MarucTpaHTOM WK Oece/lbl B HeOONIbIINX rpynmax (3—5 4enoBek).

4. IlpenonaBaTenp 334aeT HECKOIBKO KPAaTKMX KOHKPETHBIX BOIPOCOB, IMO3BOJIIOLUINX BBIACHUTD
CTETEeHb JOOPOCOBECTHOCTH PabOTHI C TUTEPATYPOM, KOHTPOIHPYET KOHCIEKT. Jlanee Gonee moapoOHO
o0cyxaeTcs Kakas-1100 CTOpoHa MPOOIEMBl, YTO MTO3BOJISIET OLIEHUTh YPOBEHb IOHUMAaHUSI.

6. Ilo uToram KoOJUIOKBMYMa BhICTaBisieTcs nu(depeHupoBaHHas OLEHKa, MMeIomas O0IbIIon
yJIebHBIM BEC B OIIPEeIEHNH TEeKYILEH YCIeBaeMOCTH CTY/AEHTA.

OCco0eHHOCTH H MOPSIOK CIa4Y¥ KOJLUIOKBHYMa. MarucTpaHT MOXKET ceOsi CUMTaTh TOTOBBIM K
claye KOJUIOKBHYMa IO HM30paHHOW paboTe, KOrga y HET0 €CTh MM JIMYHO COCTABIICHHBIA U
00pabOTaHHBIH KOHCIEKT CIaBaeMOi pabOThl, OH 3HACT CTPYKTYpy PabOTHI B IEJIIOM, COAEPIKAHUE
paboOTHI B IIEJIOM HJIM OTICNIBHBIX €€ pa3ziesioB (TJ1aB); YMEET PaCKPhITh pacCMaTpUBAEMbIe MPOOIEMBI
U BBICKA3aTh CBOC OTHOIICHHWE K MPOYUTAHHOMY M CBOM COMHECHHS, a TaKKe 3HAET, KaKk yOeIuTh
MPEIo/IaBaTesIs B MPABOTE CBOMX CYXKICHHIA.

HpOBe,I[eHI/Ie KOJUIOKBUYMa  IIO3BOJIICT  MAIrUCTPAHTY HpI/IO6peCTI/I OIIBIT pa6OTLI Hanqg
INCPBOUCTOYHHUKAMM, UYTO B JajdbHEHIIIEM IMTOMOXKET ¢ MEHbIITMMU 3aTpaTaMu BpEMCHHU pa6OTaTB Hanqg

JUTEPaTypOU Mo KypCOBOM paboTe U MpH MOATOTOBKE K 3a4ETy

6.3.Tekymuii ¥ UTOroBbIii KOHTPOJIb YCII€BAEMOCTH NMPOBOAUTCS B (popMe KOITOKBUYMOB.
Bonpochl K KOJUIOKBUYMY M 3a4eTy:

OcHoBHbIe Hieu 1 MoHATUS. CTeneHn cBOOO0/Ibl, TUIBI POCTPAHCTBA U aHCAMOJIeH.
Cratuctuueckas cymma 1o coctostHusiM. CpeiHee 1o BpeMEHU U SHEPIHH.

TPH MOCTYJIaTa CTATUCTUYECKON TEPMOJIMHAMUKH U Teopema JIynBuinis.

Tpu cratucTrueckue QyHKIMHU pacHpeesIeHns, BBIBOJ U COIIOCTABIICHHE.

BBIBOJI YPAaBHEHUS JJI PacyeTa CyMM IO COCTOSHUSIM JUJISl CUCTEM C JIUCKPETHBIMU YPOBHSIMH
sHeprun. dakrops! bonsimana u ['ub0ca.

CBs13p TEpPMOAMHAMUYECKUX BEJINYMH C CyMMOM IO COCTOSHUSIM.

OHTpOIUs B CTATUCTUYECKON TePMOIUHAMUKE, OTPULIATEIbHBIE TEMIIEPATYPHI.

CymMa 10 COCTOSIHUAM MOCTYNATENbHOIO JBUKECHHUS, KIIACCUYECKUI ¥ KBAaHTOBBIM BApUAHTHI.
Pacrnipenienenust MoJieKys IO CKOPOCTSIM OJTHOMEPHOTO U TPEXMEPHOTO ABM)KECHUS. Y paBHEHHUE
COCTOSIHMS MJI€aJIbHOTO T'a3a U YUCIIO YAApOB O CTEHKY.

10. TepmoguHaMudeckne GyHKIIMA TIOCTYNaTeIbHOTO ABmKeHus dactull. [Tapagoke ['m6Oca.

11. KonebarenbHasi cymMa 1o cocTosiHUsIM. KBaHTOBBIHM 1 KJlacCHYECKUN BapUaHTBHI.

12. Bkiajg konebaHuii B TEPMOJMHAMUYECKHE (PYHKIINH, 3aMOPOKEHHBIE CTETIEHH CBOOOIBI.

13. BpamarenbHast cyMMa IO COCTOSIHUSIM. PacdeT cyMMBI [J1s1 pa3HbIX HHTEPBAJIOB TEMIIEPATYP.
14. Bxnan BpamaTenbHOH CyMMBI B TEPMOJIMHAMUYECKUE (PYHKIIHH.

15. Teopema 0 paBHOM pacripe/ielIeHud SHEPTUH.

16. BHyTpeHHUE BpalieHusl.

17. DnexTpoHHas U gaepHasi CYMMBI 110 COCTOSTHHSIM.

18. TepmoguHAMUKA UICATHHOTO ra3a, pacyeT KOHCTAaHThI XHMUYECKOTO paBHOBECHSI.

19. ITpobGnembl onucaHusi CBOUCTB peasibHbIX cucTeM. KoHpUrypalnoHHbIi HHTErpal.

20. MexmonekymsipHoe Bzaumoeictue. [lorenmanst tTuna Casepienna u Jleanapa-/[xonca.
21. I'pynmoBsle uHTErpasl, pyHkuus Maiiepa.

22. BeiBog ypaBHeHus BaH-1ep-Baanbca. 3akoH COOTBETCTBEHHBIX COCTOSTHUH.

23. [IpuMeHeHne CTaTUCTHYECKONW TEPMOJMHAMUKHU JJIs1 OMUCAHUS CBOUCTB KPUCTAUIOB.

24. PacueT HEpruu KpUCTAUIMUECKOU PEIICTKH.
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25.
26.
27.
28.
29.
30.
31.

32.

OmnpenerneHne TEMI0eMKOCTH KPUCTAIIIOB 1o DiHIITeiHy 1 [lebaro.

DJIEKTPOHHBIH Ta3.

Hedexrsl B kpuctamiax. Mozgenu Llottku nu @penkens. Kondurypanmonnas s3HTpOnus.
KoonepaTuBHbIe IBIICHUS B KPUCTAIUIAX.

BriBog n30TepMel aacopOim JIsHrMIopa.

MoznenbHble IPEICTaBICHNS O CTPOCHUHN KUIKOCTEN.

Teopun sueex minm cBoO60AHOTO 00beMa. OOBICHEHHE CBOMCTB PETYISIPHBIX M aTepMalIbHBIX
pacTBOpPOB.

bunapnas ¢pyHKUMS pacupeaeneHus Iis )KUIKOCTEH.

7. YYEBHO-METOJWYECKOE U HH®OPMAIIMOHHOE OBECHEYEHUE
TACIATLITAHBI

7.1. YueOHas iuTeparypa:

a) OCHOBHAasI JTUTEpPaTypa
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Ky6o P. Cratucrtuueckas mexanuka. M.:Mup, 1967.

Jlonmatkun A.A. Teopernueckne OCHOBBI pusznueckoit agcoponuu. M.:U3a-s0 MI'Y, 1982.
CmupuoBa H.A. MeToasl CTaTUCTHYECKOH TEPMOIWHAMUKA B (DU3MUYECKOH XHUMHHU.
M.:Bricmras mkoia, 1982.

Munmuar I'. Cratuctuueckas ¢pusuka B npumepax. M.:Mup, 1976.

7.2. UnTepHeT-pecypcehl

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PT'b)

http://elibrary.rsl.ru Hayunas snekrponnas Oubmmnoreka
http://elibrary.ru/default.asp Poccuiickas HarmonanbHast Oubamorexa


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

http://primo.nlr.ru http:/nbmgu.rudnexkrponnas oubnuorexa Poccuiickoii rocyaapcTBeHHOM

OuOINOTEKH

7.3. IIporpammHoe o0ecrnieuyeHune

yHI/IBepCI/ITCT obecneyeH H606XOI[I/IMBIM KOMIIJICKTOM JIMOEH3UOHHOI'O u CBO60,Z[HO

pacrpoCcTpaHsAeMOro MpOrpaMMHOTO 0OECTIEYeHHS, B TOM YUCIIE OTEUECTBEHHOTO MPOU3BOCTBA.

Kaxnpiii oOyuaromuiicss B TeYeHHE BCEro Iepuojia oO0ydyeHUs oOecrneueH HHAWBHUYaTbHBIM
HEOTPAHWYEHHBIM JIOCTYIIOM K AJICKTPOHHON WH(OPMAIMOHHO-00pa30BaTeIbHOM Cpejie YHUBEPCUTETA
U3 J000W TOUYKH, B KOTOPOH HMeeTcs OOCTyn K HH(GOPMallMOHHO-TEIEKOMMYHHKAIMOHHON CEeTH

«VHTEepHET» KaK Ha TEPPUTOPUH YHUBEPCUTETA, TAK U BHE €€.

yHI/IBepCI/ITCT obecneyeH CICAYIOIIUM KOMIIJIICKTOM JIMOEH3UOHHOI'O IMporpaMMHOI0O

o0ecreyeHusI.

1. JluneH3uoHHOE MporpaMMHoOe oOecrieueHue, uemnonb3lyemoe B Uarl'y
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.IIporpammusiit kommiiekc MMUC “Busyanbsnas Ctynus TectupoBaHus’™
1.4. AutuBupycHoe 110 Eset Nod32
1.5.CnpaBouno-nipaBoBasi cucrema “KoHcynpTaHT”
1.6.CrpaBouno-nipaBoBasi cucrema “["apant”

Hapﬂ)ly C TpaJuOWOHHBIMHM HU3AAHUAMHU CTYACHTBI W COTPYAHUKH HMCHOT BO3MOKHOCTH

IIOJIB30BATLCS 3JICKTPOHHBIMHU ITOJTHOTCKCTOBBIMHA 6azamMu JaHHBIX

Tabnuuya 7.1.

Ha3zBanmue pecypca Ccbuika/nocTyn

DnexktpoHHass Oubnmoreka omnaiin  «EmuHoe okHO K | hitp://window.edu.ru
00pa30BaTEILHBIM PeCypcam)»

«ObpazoBarenbHblil pecypc Poccun» http://school-collection.edu.ru

@enepanbHblii  00pa30BaTENbHBIA  TOPTAT:  YyUpexkAEHUs, | http://www.edu.ru —
nporpammsl, crannaptsl, BY3b1, Tectol EID, THA

@enepanbHblii HEHTp HH(POPMAIIMOHHO-00pa30BaTENbHBIX | http:/fcior.edu.ru -
pecypcoB (PLINOP)

OBC "KOHCVYJIbTAHT CTYAEHTA". Dnaekrponnas | http://polpred.com/news
OMOIMOTEKAa TEXHUYECKOTO BYy3a

N3parenscTBO «JIanby. DNeKTpOoHHO-0MOaoTeuHas | http://www.studentlibrary.ru -

cUcTeMa

Pycckas BupTyanbHast OMOIMoTeKa http://rvb.ru —

N3parenscTBO «Jlanby. OneKTpoHHO-0MbOIMoTe Has | http://e.lanbook.com -

cUCTeMa

ExenenennHuK HAyKU U O6pa30BaHI/IH IOra Poccuu | http://old.rsue.ru/Academy/Archives/Index.htm
«AKaneMus»

Hayunas snektponHast Oubianoreka «e-Library» http://elibrary.ru/defaultx.asp -
OnekTpoHHO-O0nbmoreunas cucrema IPRbooks http://www.iprbookshop.ru -

DJeKTPOHHO-CIIpAaBOYHAsI CUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHpOpMUO»

NudopmannonHo-mpaBoas cuctema «KoncynpranT-mtoc» | CereBas Bepcus, JOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOW CETU
Nurl'y

Nudopmanmonno-npaBoBas cuctema «I apanT» CereBast Bepcusi, JOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHUBHON CETH

Nuarl’y



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

| DnexTponHO-61GMIHOTEuHas cucTeMa «FOpaiiT» | https://www_biblio-online.ru

7.4. MarepuajbHO-TeXHHYeCKOe olOecneyeHne y4eOHOWH AuCHUIVIMHBI/ «CTaTUCTHUYECKAs

TEPMOAWMHAMHKA KOHACHCUPOBAHHBIX CUCTEM)>

MaTepnaﬂbno-TexnnquKaﬂ 0a3a YHUBEPCUTETA II03BOJIACT o0ecreunBaTh KadeCTBCHHOC

MMPOBCACHUC TCOPCTUUCCKUX U NPAKTUICCKUX 3aHATHH.

Hepequb HCO6XOI[I/IMBIX TEXHUYCCKHUX CPCACTB 06y‘leHI/I5I, HCIIOJIB3YEMBIX B y‘IC6HOM Imponecce

JJIs1 OCBOCHUA JUCHUIIJIMHBI «Cratuctuueckas TEPMOJUHAMHKA KOHACHCUPOBAHHBIX CUCTEM»:

® KOMIIBIOTEPHOE U MYJIbTUMEAUIHOE 000PYAOBaHUE;

® BHJICO- U AyJJTMOBHU3yaILHBIC CPEIICTBA OOYUCHUS U JIP.

Hcnonp3yemoe o0mee © CHENHATM3UPOBAHHOE Y4eOHOE O0OpyHOBaHHE, HAWMEHOBAHHE

CHELMATIM3UPOBAHHBIX ayAUTOPUN, KaOMHETOB, JIAOOPATOPHl C MEpEYHEM OCHOBHOI'O JaOOPATOPHOIO

000pyIOBaHUs, CPEACTB H3MEPUTEITHHON TEXHUKHU TIPUBEICHBI B TA0I. 7.2.

IlepeyeHb TEXHUYECKHX CPEICTB, HCIOJIb3YEeMbIX PH OCYIIEeCTBJIEHHH
00pa30BaTeJIbHOIO MPOIeCcca Mo THCIUTIITHHE

Taonuua 7.2.
Ne
n/n IlepeyeHb OCHOBHOTO 000PY/10BAHM S
1. | JlabopaTopus
2. | Lentpudyra
3. | [Ipubop mist onpenenenus nopuctoctu Pascal 140 Evo
4. | Komnbsrorepsl (2 mrT.)
5. | Mukpockomnsl OMHOKYIsipHBIE MUKMe] 6
6. | Dmextponnsie na6oparopusie Beckl CASMWP-300H, EK-300i
7. | pH-metps
8. | Xummueckue peakTHBHI
9. | JIabopaTopHas nocyxaa (ImpeaMeTHbIE ¥ TOKPOBHBIEC CTEKJIA, MTPENapOBAIbHBIC UTIIBI U JIP.)
10. | OkcnepumeHTaNbHas (TPOMBINIIIEHHAsT) ycTaHOBKa Jyra-4M
11. | CnextpodoTomerp nByxiydeBoir Specord 210 Plus
12. | Ycranoska Y-CTPI'
13. | UK ®ypre-cnexktpometp «UHDpaJIFOM OT-»
14. | CBY-munepanuzatop «MUHOTaBp-2»
15 VYcranoBka auddepeHIIUATBHO-TEPMUYECKOT0 U TEPMOTpa@UIECKOTO aHAIN3a
«Tepmockan-2»
16. | CnekTpomeTp aToMHO-a0copOIIMOHHBIN «MI'A-915%»
17. | Menbuauna nadoparopnas JIM 202




18. | Dnekrpomneur SNOL 7.2./1100
19. | Cucrema xanmmuisipaoro 3iekrpodopesa Kanens-105
20. | Ananmuzarop xunkoctu «®JIFOOPAT-02-3M»




Pabouass mporpamma aucuuruinHbl «CTaTUCTHYECKass TEPMOJIMHAMUKA KOHICHCHPOBAHHBIX
CHUCTEM»_cocTaBjieHa B cooTBeTcTBUHM ¢ TpeboBanusmu PI'OC BO mo HampaBieHUIO MOATOTOBKH
04.04.01. Xumus (ypoBEeHb MarucTparypbl), YTBEP)KIEHHOIO MpukazoM MuHHcTepcTBa 00pa3oBaHus
u Hayku Poccuiickoit deneparuu ot «13» uromns 2017 r. Ne 655

[Tporpammy coctaBuia:

K.T.H., Ipodeccop kadenpsl Xumuu Apuakosa P./I.



Pabouast mporpamMma yTBepkacHa Ha 3aceaHUU Kaeapbl XUMUH

[Tpotokoun 3acenanus Ne _ 10 oT « 21 _» Mas 2024 .

PaGouas mporpamma ogo0peHa yaeOHO-METOIMIECKUM COBETOM

XUMHUKO-0M0JIOTHYecKoro__dakynibrera

IIpotokon 3acemnanuss Ne 10 oT « 22 » Mag 2024 r.




CaeieHns 0 nepeyTBepkIeHUN MPOrpaMMbl HA 0YepPeaHOH y4eOHbIi roI M perucTpanun
M3MeHeHu

VueOnkbIi Pemenne BHecenHblie U3MEHEHUS Iloamnmce 3aB.
roj Kadeapsl kadeapoi
(Ne mpoTokoia,
J1aTa)




