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1. EJIM OCBOEHUA ANCIHUITJINHBI

Measmu

O0CBOCHHUSA

AUCHHUIIIHHDBI

KOHACHCHPOBAHHBIX CUCTEM» SABJHANTCH:

«CraTucTHuecKas

TEPMOAUHAMHKA

- HU3YUCHUE TCOPETHUYCCKUX OCHOB KJIACCHYECKOH M CTaTHCTUYECKOMH TEPMOAUHAMUKH, (I)aSOBbIX

paBHOBeCI/Iﬁ NPUMEHCHUA TEPMOAUHAMUYCCKUX METOOOB AJI PCIICHUA XUMHWYCCKUX npo6neM;

- (opmupoBaHue y MarucCTPaHTOB 3HAHUU U YMEHHUIA, TTO3BOJISTFOIINX MOAEIUPOBATh U MIPOBOIHUTD

YUCJICHHBIC PACUETBI MNPU OMUCAHUHU PA3JINYHBIX BUAOB XHUMUUYCCKUX U (I)aBOBbIX paBHOBeCI/Iﬁ u

CBOWCTB BEILLECTB B PaCTBOpax.

dopmupyemele

JUCLIMILUINHOMN

3HaHUA u

YMEHHUs

IrOTOBAT

BBIITYCKHHUKA

NaHHOH!

00pa3oBaTeNbHONW MPOrpaMMbl K BBIMOJIHEHUIO CIEAYIOMHNX OOOOIIEHHBIX TPYIOBBIX (PYHKLUH

(TPyHOBBIX (PYHKIMIA):

PO(HHUIAKTHKA BO3HH
KHOBEHHS O4aros
BPCIHBIX OPraHM3MOB
Ha MO HAI30PHBIX|
TCPPUTOPHAX C
MPUMCHEHHEM
MPUPOAOOXPAHHBIX
OHOTCXHOJIOTHH

Koam O0o0mennbIe TPYA0BbIE (PYHKITHH TpyaoBsie GpyHKIMI
HAHMEHOBAHHE Kona Hanmenosanune Yposens Hanmenosanue Kox Yporens
nPoPecCHOHATBLHOT) KBaIM(PuKa (Mo xypoBeHS)
o U KBATHG(HK-
CTaHgapTa anun
01.001 Hexaror IMemarormucckas aes- Obwmenearormueckag|A/01.6
TEIBHOCTb MO MPOCKTH- HKOms. O0ydIcHHS 6
(meparormveckas P s Y
POBaHMIO M PEan3alHA
JCATEILHOCTD B 06pa30BaTEIEHOTO MPO- Bocnurareabaasn A/02.6
A necca 00pa3oBaTeNIbHBIX ACATCIILHOCTD
JAOIIKOJILHOM, HA- 6 6
OPTraHU3aAMHUIX JOIIKOTb-
YAJILHOM 001IeM, HOTO, HAYAJILHOTO
00I1eTr0,0CHOBHOTO
OCHOBHOM ofmeM, LECTO, PazBuBaromas A/03.6
00IIeTo,CPeIHETo 00mETo) NCATE TBHOCTD 6
cpeaHeM 00memM o0Opa3oBaHus
o0pa3oBaHm) Ilenaroruveckas aes- Ilemarormueckas
TCJILHOCTD IO MPOCKTH- JACATCIBHOCTSD IIO
(BocaTaTe b,
POBaHMIO M PEan3alHA peanm3aIy mpor-
VIHUTENh) B OCHOBHBIX 001e00pa3o- 6 pamM ocHoBHOTO M |B/03.6 6
BAaTCITHBIX ITPOTPAMM CpeaHETo 00IIETo
IIposeacHue padboT B oOpa3oBaHus
00JIaCTH XUMUHU
26.008 MOHUTOPHHT COCTOSHUS OcymecteacHue 3x04{ A/01. 6
OKPY>KaFfOIICH CPE/IBI C JOTHYCCKOU  OICHKH|
Cuenmuasmcr- Py P . 6
NPUMCHCHUCM COCTOSHHUA IIOJHA+
TEXHOJIOT B MPHUPOTOOXPAHHBIX 30PHBIX TEPPUTOPHH Y
OMOTEXHOIOTHH BO3MOKHOCTH TIPHME-
obaacTn
HCHHI HA HHX|
IPHUPOIOOXPAHHBIX MPHUPOIOOXPAHHBIX
(3KOJIOTHYECKIX) OuoTCXHO MOTHIA
A 6 Omenka pucka o A/02. 6
OouoTexHoI0ruii OCYINCCTBICHHE Mep) 6




PazpaboTka Mapkep-
HBIX CHCTCM H IIpP-+
OTOKOJIOB MPOBEACHHUSI]
MOHHUTOPHHTA
MOTCHIIHAITHHO
OITACHBIX

OHOO0BCKTOB

A/06.

CocraBlicHHE
HpOFHOSHI)IX OLICHOK]
BIWAHHUA
XO3AHCTBCHHOH
JICATCIIb-HOCTH
YeJI0BCKA HA
COCTOSIHHC
OKPYKAFOILIEH CPeBbI ¢
NPUMEHEHHEM
TMPHPOIOOXPAHHBIX
OHOTECXHO JIOTHI

A/04.

2. MECTO JUCHMIUIMHBI B CTPYKTYPE OIIOII BO

I[I/ICL[I/IHJ'II/IHa «CraTucTuueckas TEPMOAMHAMHUKA KOHACHCHUPOBAHHBIX CUCTEM»

BapUATUBHON YaCcTH 00s3aTeNbHBIX TUCLHUILINH, U3y4aercs B 1 cemectpe.

JlucuuruiiHa TpeacTaBiIsieT coOOH TEOPEeTHUECKYH) OCHOBY ISl M3YYEHHs IOCJIEAYIOIIHMX KYypPCOB

XUMHYECKOro npoduiist — GU3NIeCKOl XMMUH, KOJJIOWAHON XUMUHU, XUMHUECKON TEXHOJIOTHH, (PU3UKO-

XUMHYCCKHUX METOAOB UCCIICJOBAHUA.

Hepequb JUCILTMIIINH, HGO6XOI[I/IMBIX A U3YUCHUSA AUCHHUILIMHBL. HECOPTaHUYCCKAasA XHUMUA,

KBaHTOBas1 XUMUsI, (1)I/ISI/IKa, MaTEeMaTHKa.

Tao6auua 2.1.

OTHOCUTCA K

Caa3b AUCHHUIIJIHHbBI «CraTuctudeckast TEPMOAUHAMHUKA KOHOACHCUPOBAHHBIX CUCTEM» €

npeameCTBY OIUMHA JUCHHUILVIMHAMHA H CPOKH HX U3YUYCHUA

Kon JIMCLUTIINHBL, TPEAIIECTBYOIINE TUCLUILINHE Cemectp
JUCLIATIIMHBI «CraTucruueckas TEpMOANHAMUKA KOHEHCUPOBAHHBIX CUCTEM»
B1B.OJ5 |Tepmogunamuka u MKT HeoOpaTHMBIX IPOIIECCOB 1
b1B.10 AKTyaJIbHBIE 3a/1a41 COBPEMEHHON (PH3MUECKON XUMUU 1
b1.B.JIB4 |OcHOBHBIE METOABI XUMHUECKOTO aHAIIN3a 1




Tabnmua 2.2.

CBA3b ANCUMNIMHBbI «CTaTUCTUYECKas TePMOAMHAMUKA KOHAEHCUPOBAHHBIX CUCTEM» C
noceAyoLLNMN AUCLUNNHAMU U CPOKU UX U3YUeHUS

Koga AuncunnnvHbel, cnegytowme 3a UCUMMTIMHOM CewmecTtp
ameumnavHbl  «CTaTUcTUYeckas TepMoavHaMyKa KOHAEHCUPOBAHHbIX CUCTEM»
61.0.04 XMMUYecKaa ANHaMUKa 3/1eMeHTapHbIX NMPOLECCOoB, KaTanus. 3
51.B.01 CoBpemeHHble Npo6ieMbl (IU3NYECKON XUMU 3
51.B.4B.04.01 XuMuyeckas KMHETUKA N MeXaHU3Mbl XUMUYECKUX peakLuii 3

CBA3b ANCUUNJINHDBI «CTatnucrmyeckas TepMOAMHaMUKa KOHAEHCUPOBaHHbLIX CUCTEM» CO
CMEXHbIMU ancumnainHammn

Tabnuuya 2.3.
Koz AvcumnivHbl, CMeXHbIe ¢ AucumnamMHoin «Ctatuctmueckad  CemecTp
AUCUMMNIVHBI TepMoAvHaMMKa KOHAEHCMPOBAHHbLIX CUCTEM»
61.B.01 CoBpeMeHHble NPo6eMbI (IU3NYECKON XUMIM 3
61.B.10 TepmoavHaMuMKa pacTBOPOB

B pe3ynbTaTe 0CBOEHUS ANUCLMNAVHBLI MAarucTPaHT JO/IXKEH

3HaThb:

- pofib CTaTUCTUYECKON TepMOAMHAMUKM KOHAEHCUPOBAHHbLIX CUCTEM KaK TeopeTU4ecKoro
(hyHAamMeHTa COBPEMEHHOMN (HM3MUECKO XUMUN.
- CTaTUCTMYECKYH TEPMOAMHAMUKY KOHAEHCUPOBAHHbIX CUCTEM KaK pasfeNl (hM3NYecKoin XuMmn n ee
PO/IN B COBPEMEHHON XUMWUW;
- BO3MOXHOCTW NMPUMEHEHNS OCHOB KBAHTOBOM MEXaHUKWN K PELLEHMIO XUMUYECKUX 3ajad;
- 06 YCTaHOB/IEHMN CBA3N MEXAY MaKPOCKOMUYECKMM N MUKPOCKOMMUYECKUM NOAXOAaMN K N3YUYEHWIO
CBOWCTB BELLECTB B paBHOBECHOM COCTOSIHUW.
YMeThb:

- AEMOHCTPUPOBATb CBA3b (DYHAAMEHTa/IbHbIX 3KCMEPUMEHTOB C TeOpueld C MOMOLLbH W3BECTHbIX
mMaTeMaTU4eCKMX METOAO0B; peLlaTh 3a4ayn No AaHHOW ANCUMMNHE.
- CaMOCTOATEeNbHO (OPMYNMPOBAThb 3afady PU3MKO-XUMUYECKOr0 WCCNe0BaHMA B XUMUYECKUX
cucTemax;
- MONb3YACb MOMYYEHHbIMU 3HAHUAMMW, YMETb BblOMPaTb ONTUMa/IbHbIE NYTU U METOAbI PELLEeHUs
MOCTaB/IEHHbIX 3aay;
- NPOBOAUTL (PU3MKO-XUMUYECKNE WCCNEA0BaHMA CUCTEM W MPOLECCOB C WCMO/Ib30BaHWEM
COBPEMEHHbIX METOA0B 1 Npubopos PXMA;
- NPOBOAUTL (PU3UKO-XUMUYECKME PacUeThl;
- MNO0Mb30BaTbCS CPaBOYHON NMTEPATYPOIA;
- rpadmyeckn otobpaxarb MosyyYeHHble 3aBUCUMOCTY;
- aHanm3npoBaTb 1 06CYXXAaTb pe3y/bTaTbl PUNKO-XUMUYECKUX UCCNEA0BAHNA;
- BECTMW Hay4HYI0 UCKYCCUIO.

BnageTs:
OCHOBaMW AWCLMMNINHBI ANA PeLUeHNS NPaKTUYeCcKnX 3a4ay;
METOAMKOIN NPoBeAEHNS (IN3NKO-XUMUYECKNX NCCNEA0BAHNIA;
- COBPEMEHHbIMU NprbopaMu Ans MrUMKo-XMMUYECKUX UCCNeL0BaHWIA.



3. KOMIIETEHIMHU OBYYAIOIIEI'OCs, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA AUCIUILJINHBI

IIpouecc n3ydeHus: TUCLUILTAHBI HAITPABJIEH Ha (POPMHUPOBAHUE 3JIEMEHTOB CIEIYOLINX

kommnereHmit B coorseTcTBur ¢ @®I'OC BO u OIIOIT BO no nanHoMy HampaBIeHUIO MOATOTOBKU:

a) yuusepcajbHbie (YK) — YK-1
0) oomenpodeccuonanbubix (OIIK) - OIIK-1;

B) npodeccuonanbubix (IIK) - TIK-3.

Tao6auua 3.1.

Matpuua cBsi3HM KOMINIETEHIUH, (POPMHPYEMbIX HA OCHOBE H3Y4€eHHS AHCUHILITHHBI
«CTaTHCTHYECKAs] TEPMOJAHMHAMHKA KOHCHCHPOBAHHBIX CHCTEM» C BPeMEeHHbIMH 3TANAMH
OCBOCHHS €€ COAePRAHHUS

Kox Hanmenosanne kommereHum | WHAAKATOP 10CTILKCHUS B pesyabTare 0CBOCHUSI THCINIIIHHBI
ROMITET KOMIIETCHIUN 00YUANOIIUIICS JOJLKEH:
CHITNN
Ynusepcanvnvie komnemenyuu (YK) u unouxamopot ux oocmudcenusi:
VYK-1. | Cnocoben ocymecTBIATh Y K- 1 AHam3upyeT nmpoOaeM-3HATH. CBOH JIHYHOCTHBIC OCOOCHHOCTH H
KPUTHUYCCKHH AHATIA3HY0 CHTYALHIO KAK CHCTEMY,PECYpPCHI
Hp06J'IeMHI>IX CI/ITyaI.[I/Iﬁ HABBLIBILIA €€ COCTABJLIFOIIHAC nyMersn: AICKBATHO OLICHUBATH CBOH
OCHOBC CHCTCMHOTO TOJXOA,/CBA3H MCKIY HAMH CHOCOOHOCTH U BOSMOYKHOCTH C
BI)Ipa6aTI>IBaTI> CTPATCTHI| ICOOTBCTCTBHCM KOHerTHOfI CUTyaluu
JEHCTBHH Biajgers: HABBIKAMH CAMOJAMATHOCTHKH
ITTTHOCTHBIX KOMMYHUKATHBHBIX
CHOCOOHOCTEH B ACTOBOM B3aHMOICHCTBHH
VK-2 Kpuruuecku OneHHBACT3HATH: CIIOCOOBI CAMOCOBEPIICHCTBOBAHS
HAJCKHOCTD HCTOYHHKOB|CBOCH ACATCIIBHOCTH C YUCTOM CBOUX
wHpOpMAKK, PAdOTACT  CITHIHOCTHBIX, JCTOBBIX, KOMMYHHKATHBHBIX
MPOTHBOPCUMBOH  HH(POPMA-KAUCCTB.
UCH W3 PA3HBIX HCTOYHUKOB  [YMETh: ONPEICIATh MPHOPHTETHI IMYHOCT -
HOTO H MPO(ECCHOHAIBHOTO POCTA.
Birajgers: mpHEMaMH LETICTONATaHAA H
TTAHHPOBAHUS CBOCH MPO()eCCHOHATLHON
YK-3.PazpabarteiBact u coaep- 3HATH: BO3MOKHBIC BAPHAHTHI PEIICHUS
PKATCIBHO APTYMCHTHPYCT| THIMYHBIX 330a4.
CTPATETHIO pemieHusA| YMeETh: HCTOJIb30BATh HHCTPYMECHTHI
MPOOTCMHON  CHTYaUWH Ha| HCMPCPBIBHOTO CAMOOOPA30BAHMUSL.
OCHOBC CHCTEMHOTO H Baagers: METOIMKAMEH CAMOPA3BUTHI U
MEKTUC TUTLTHHAPHOTO camMo00pazoBaHus
MOAX00B
Oomenpodeccnonanbubie kommerennun (OIK) n nHANKATOPHI HX AOCTHKCHIS
OIIK-1 |[CtocoOeH BIMOIHAT OIIK-1.1. TTposoaur 3HATH: CTAHZAPTHBIC MCETOABI  IOJYUCHHI,
[KOMITJICKCHBIC KpI/ITI/I‘{eCKI/Iﬁ AHAJIN3 HZ[GHTH(I)HK&HHH H HCCICAOBAHUA CBOICTB BCH
SKCICPHMCHTAIBHBIC H PACUCTHO- [PE3YIbTaTOB COOCTBCHHBIX [[IECTB H MATCPHAJTOB, NpaBUIA OOPabOTKH H
TCOPETHUCCKAC UCCIICAOBAHMA B [FKCTICPHMCHTATBHBIX o(opmiIcHHS pesybTaTos paboTsl, mpasuia Th
M30paHHON OOJACTH XUMHH HIH [ PAaCUCTHO-TCOPETHICCKUX [BaaxeTs: 6a30BbIMHI HABBIKAMH ITPOBEICHUS
CMEKHBIX HAYK C HCIOJIB30BAHHEM [PA0OT, KOPPEKTHO X AMHIECKOTO IKCIIEPUMEHTA U O(OPMICHI
COBPEMEHHBIX IIPHOOPOB, MHTCPIPETUPYET HX €r0 PE3yJIbTAaTOB
MPOTPAMMHOTO 00ECIICUCHIS U Oc3| YMETh: IPOBOAMTH ITPOCTHIE XUMUICCKHC
[TAHHBIX PO (HECCHOHAIBHOTO OIBITHI O MPEAIAracMbIM METOJHKAM




HA3HAYCHHA

OIIK-1.2. ®opmympyer
BAKTFOYCHHUA H BBIBOABI ITO
[pe3yIbTaTaM AHATH3A
TUTCPATYPHBIX JAHHBIX,
COOCTBEHHBIX SKCIICPHMCH-
[TAJIbHBIX U PACUCTHO-
TCOPETHUCCKHUX PaboT B
M30paHHOH 00IacTH
XUMHH WK CMCI)KHBIX HAYK

3HATH: METOIBI TIOTYUCHHAS, HACHTH()HIKAIIT
IMccnenoBaHusA BEMIECTB (MAaTEPUATIOB),
CrannapTHbIe 00PaOOTKH PE3yIbTaTOB

KCTIEPUMEHTA
Baaxers: HABBIKAMH TIPOBEICHUS|
SKCTIIEPHMEHTA U METOAaMH 00pabOTKH €To
[pE3yIbTATOB

'YMerh: MPOBOOUTH MHOTOCTAAMUHBIN CHHTE3,
BEIOHPATH MCTOIBI AUATHOCTHKH BCIICCTB H
MATCPHAJIOB, IPOBOINTH CTAHJAPTHEIC
m3MepeHns, 00padaThIBATh PE3YIBTATHI
SKCIICpUMCHTA

IIK-3 | CocoOcH Ha OCHOBC
KPHTHYCCKOTO aHATH3a
pesyasratros HUP u HUOKP
OLUCHHUBATH NCPCICKTUBBI HX
MPAKTHYCCKOTO TPUMCHCHHUS U
TMPOACJDKCHHA PAOOTHI
BBIOPAHHOM 00JIACTH XHUMWH,
XHMHYCCKOH TEXHOJIOTHH HIH

CMCIKHBIX C XHMHCH HayKax

MMK-3-1. CucremaTu3upyer

mHQOpMALMIO,  TMOJIY4CH-
HYIO B X0AC

HUOKP, ananu3upyeT ¢ H
COTIOCTABISICT C

TTUTCPATYPHBIMHA JAHHBIMH.

HHUP wmmccaeaoBaHHH.

3HATH: TPHHOMIBI PadOTHI HA COBPEMCHHOW|
HAYYHOH amnmapatrype MpH MPOBEACHUY HAYTHBIX|

'YMern: paboTaTh Ha COBPEMCHHOH HAYYHOH

ITK-3.2. Ompeaemsaer Bo-
3MOYKHBIC HAPABICHUS
[Pa3BHTHSA PadOT U MICPCIICK-
THBBI IPAKTHICCKOTO
MPUMCHCHHSI TT0JTy YCHHBIX
[pe3yIbTaTOB

Anmapatype  IPH  NPO-BEACHUH  HAYIHBIX|
MCCIICIOBAHNH, BHIOUPATh CPEACTBA M3MCPCHHUH,
METONMKY  aHANW3a, OLCHWBATh  YPOBCHb
BarpsA3HCHUM, AHAIW3UPOBATH  COBPCMCHHBIC
MaTepHaIb W CpeacTBa  PETHCTPALNH|
mHQOpManmy, genarb  BHIOOP CPEACTB |

MATEPHAIOB PpETHCTparuu HWHPOpMANWUH TpH|
MMPOBCACHUH HAYIHBIX I/ICCJ'IGI[OBaHI/II\/’I.

B.]'IaI[eTL: HAaBBIKAMH BI)I60pa ONITHMAJIBHOTOf
METOAQ  HCCIICAOBAHUA (PYHKITMOHATIEHBIX|
MAaTEpHAJIOB B 3aBUCUMOCTH OT 00BEMa H IICTICH
MCCICIOBAHMA U1 PELICHHUSA IIOCTABJICHHBIX
37124 Ha OCHOBAHUM AHAJTIU3a M COIOCTABJICHIL
BCCH COBOKYITHOCTH UMCHOIITUXCA JAHHBIX

4. CTpykTypa H  coaep:KaHue AuCHUIIHHBI  (Moayasi)  «CraTucTudeckas
TePMOJMHAMHIKA KOHIEHCHPOBAHHBIX CUCTEM»
4.1. CTpyKTYypa AMCHHUILTHHBI (MOAY.JIs1)
OO01ast TpyA0eMKOCTh TUCHHUTLINHBI COCTABJIsIeT 3 3a4eTHBIX equHUIbL, 108 yac.
Tabauua 4.1.
Bua yueoHoii paborni Bcero 1
4acoB cemMecTp
O01mast TpyA0eMKOCTD THCLIUTLTIHBI 108 108
AynuTOpHBIE 3aHATHS 32 32
Jleknuu 16 16
naboparopusble 3ansaTust  (JI3) 16 16




KonTponb camocrositensHoi pabotsl (KCP)

Camocrostenpras padbora cryneHtos (CPC)

76 76

COAEPKAHME JNCHUIIJIUHBL, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3SJEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJINYECTBA
AKAJEMUYECKHUX WJIN ACTPOHOMHNYECKHNX YACOB 1 BUJIOB YUEBHbBIX

SAHATUI

Taoauua 4.2.

CAMOCTOSITETTLHYIO PA0OTY CTY/ICHTOB H

Bus1 yuedHoii padoTsl, BRITIOYAST

TPYI0EMKOCTH (B ACAX)

@opMBI TEKYIIET0 KOHTPOJISI
YCIIEBACMOCTH (10 Hedensam
cemecmpa)

DopMa NPOMEKYTOUHOIT

KonTtakrnas padora| CamocrositeibHa ATTECTAINN (1o ceMecmpam)
s1 padoTa
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1. [Tema 1Ilpeamer w 3amaum (1 | 4 212 |- -1 10 | - - - 1 |- - - -
CTATHCTHYCCKOH TCPMOTUHAMHKH
2. [Tema 2. Crarmcruueckast ¢puzuka | 1 | 8 [ 4 | 4 |- |[-[16]|- |- |- |- 1 {- |- 1-1- /-
OTKPBITBIX CHCTEM
3 |Tema 3. Ilpumenenue wmeromos | 1 8|14 4]- -1 14 ] - - - - 1 - - - - -
CTATHCTHYCCKOH TCPMOIUHAMHKH
K 3aJaue pacyueta  TCPMOIH-
HAMIYCCKUX (dyHKIIH
HICaTIBHOTO Ta3a
4 |Tema 4. Tlpodmema yuera [ 1 [ 4 |2 | 2 |- -120] - - - - 1 - - - -
MEKMOTICKY JISIPHBIX
5. [Tema 5. Momexympro- | 1 |8 |4 [4 |- -1 14 - - - - 1 - - - -
CTATHCTHYCCKOC OIMUCAHHE
4.2. Conep:xaHue JTUCLHHUIJIHHBI
Tabauua 4.2

Paznen, tema

CoaepxkaHue nporpamMmbl y4eOHOH TUCHHIINHBI

Tema 1. IIpeamMeT H 3a724H CTATHCTHYECKOH TEPMOIUHAMHKH

OcHOBHBIE TIOHATHUSL U OonpeneneHus. Mukpo- u MakpococtosiHusl. Kanonnaeckue
nepeMeHHble U (Pa3oBoe MPOCTPAHCTBO KIACCUYECKOW MEXaHUYECKOU CUCTEMBI,
daszoBas Touka, (azoBas TpaekTopusi. DYHKIMS IJIOTHOCTH pPaclpeneaeHHs




BeposiTHOCTEH, ee  cBoicrBa.  Cratuctudeckmii  aHcamOinb.  Iloctynarsl
CTATHUCTUYECKOI TCPMOAUHAMUKH.

Metoas! onHucaHusl CUCTEM MHUKpodacTull. Kilaccnueckoe KBAHTOBOMEXaHUYECKOE
OMHCaHUE CHUCTeMbl MuKpodacTul. Teopema JlyuBuiuis, ee oOoOmeHMe IS
KBaHTOBBIX cucTeM. IIpobGiema OOOCHOBaHHSI IOCTYJIATOB CTAaTHCTUYECKOM
TEPMOIMHAMHKH. DPrOAMYHOCTh, KBAa3U3PTOAMYHOCTD, «Pa3MEUINBAEMOCTbY» (I10
H.C KprutoBy). H-teopema bosnbimMana, ee coBpeMeHHasi TPaKTOBKAa, CBsI3b CO
BTOPBIM HAaudajoM TepMonuHamMuku. Pacnpenenenuss ['mb6ca. OOmas cxema
BBIBOJ A JJIA KBAHTOBOMEXAHHUYECCKHUX CHUCTEM. MI/IKpOKaHOHI/ILIeCKOG,
KaHOHWYEeCKOe U OOoJbIIoe KaHOHMUECKOoe pacmnpenenenus. Ilepexonm K
KJIACCUYECKON CTATUCTHUKE

Tema 2

CraTuctuyeckasi Gu3HKa OTKPBITHIX CHCTEM

Bonbmoe kaHOHWYECKOE pacmpeneNeHHe W OoJbIuas CTATUCTUYECKas
cymma. [IpumeneHne OObIIOro KAHOHUYECKOTO PaCTIPENEICHHUS ISl OTIPENeICHUs
CPEeIHEro 4ucia 4acTUll B OTKPBITON cucTteMe. BripaskeHHne AaBieHUs B OTKPBITOU
cucteMme uepe3 OOJBINYIO CTAaTUCTHYECKYIO CyMMy. KBAaHTOBBIN WA€abHBIN ras.
Pacnpenenenne bonbumana st OONBIINX YKCIA YAaCTHI[ B JAHHOM KBAaHTOBOM
cocrosiunn. Pacnpenenenue @Pepmu-upaxka u boze-Oiinmreiina. [lonsatue o
BBIPOXKJIEHHOM U HEBBIPOXKIEHHOM rase.

Onykryauuu. OO0mas Qopmyna ansg  BepoOSTHOCTH  (IAYKTyalud B
H30JMUpOBaHHON cucteme. [loHsTHe 0 Mepe (cpemnell BenuumHe) (QIyKTyanuu u
OTHOCUTENIbHOW  (ykTyaruu. TeopemMa O 3aBUCHMOCTH  OTHOCHTENIbHOM
(baykTyauu OT YHClia HE3aBUCHUMBIX YacTel cuctembl. Pacnpenenenue [aycca
IUIsl OJHOTO WJIM HECKOJIbKUX BeNMYMH. DIyKTyallud B CHUCTEMe, Haxojslleics B
TepmocTate. PIyKTyalluu OCHOBHBIX (u3ndeckux BenndnH. CBs3b (QuykTyarmu
SHEPruu H TerioeMKocTh. OcoOeHHOCTH (IIyKTyaluu >HEPTUu mpH (Pa30BbIX
nepexofax 1 npu HU3KUX Temneparypax. @nykryanus niaotHoctd. @uykTyanuu B
OTKpBITON cHucTeMe. DopMmyna s BeTUYUHBI (PIYKTyalMHd YHCIA YaCTHILIL
Dopmyina Ilyaccona.

Tema 3.

IIpumeHeHne MeTOAO0B CTATHCTHYECKOH TEePMOAMHAMMKHM K 3ajgauve

pacuyeTra TePpMOAMHAMHYECKUX (PyHKIHMH HAEAJBHOI0 raza

CBsi3p TEpMOIMHAMHYECKHX (PYHKLUH C MOJICKYJSPHBIMH TapaMeTPamH.
BrlpaxxeHue CTaTUCTHUYECKON CyMMBbI HAEANBHOIO ra3a 4epe3 CTATUCTUYECKYHO
CyMMY MOJIEKYJI. BO3MOXKHOCTD NMPHONMKEHHOTO pa3leNieHus] YPOBHEH 3>HEpPruu
MOJIEKyJ Ha cocrtaBisiromue. KomebarenbHble, BpallaTeNbHbIE M 3JIEKTPOHHBIE
ypoBHHU dHepruu Mounekyi. IlpeacraBneHue CTaTUCTUUECKOH CYMMBbI MOJIEKY] B
BUZEC TIPOU3BEIEHUS MOCTYNaTeNbHOH, BpallaTelbHOH, KojeOaTeNbHOH U
3JIEKTPOHHOM CTaTUCTUYECKUX CYMM. BO3MOXHOCTh KJIAaCCHYECKOrO pacuera
MOCTYNATEeNbHOW  CTATHCTUYECKOH CyMMBbI, (OPMYJBl Ui  TOCTYMATEJbHON
CTaATUCTUYECKON CYMMBI.

PacyeTs! cTaTUCTHUECKUX CYMM Pa3HBIX (POPM MOJIEKYJISIPHOTO JBHIKECHUS.
Pacuyer xoneGaTenbHON CTATHCTUYECKOH CYMMBI MOJIEKYJ B TapMOHHUYECKOM
npubkeHud. 3ajada  pacdera BpALIaTeNbHONH CTAaTUCTHUECKOW CyMMBI U
BBIPAXKEHMsI I BpallaTelbHONW CTATUCTHYECKOH CYMMBI JIByXaTOMHBIX MOJIEKYI.
3ajaya pacuera AJIEKTPOHHONW CTaTUCTMYECKOM CyMMBI U BO3MOXHOCTH
BBIPAXKEHMsI [IPH HE OUEHb BBICOKHX TEMIIEpaTypax dJEKTPOHHOM CTaTUCTUYECKOU
CYMMbl OCHOBHOro coctosiHus. ®opmyna ansd 3HTPONMM  OJHOATOMHOIO
uneansHOTO rasza (popmyna Cakypa-Terpone) u CpaBHEHUE pacyeTa YHTPOMUU IO
3TOH (opMyJie C OMBITOM JUII HEKOTOPBIX ra3oB. BrIpakeHus UIsi KOHCTAHT
paBHOBECHs] XHUMHUYECKUX ra30BbIX peaKLUil uepe3 MOJIEeKYJApHbIE CTATUCTUYECKUE
cymmel. Ilpumenenne 5tux (OpMyJ IJIsl PacueTOB CTENEHHW HOHHU3AIMH Ta30B.




®opmyna Caxa.

Tema 4. IIpobdaema yuyera MeKMOJIEKYJSIPHBIX B3aHMOAEHCTBHH B CTATHCTHYECKOIl

TEPMOAHUHAMUKE

OOmmit xapakTep 3aBHCHUMOCTH IOTEHIHAJBHOH 3HEPTUH MOJIEKYJ OT
paccTosiHUsT Mexny LeHTtpamu Mojekyn. ®opmyna Jlennapn - Ixonca. Ciaydan
NapHBIX W HemapHbX  (CrenuuyYecKux)  B3aUMOACHCTBUI  MOJIEKYJI.
KoHdpurypamoHHbIi HHTErpas Kak COMHOKUTENb B BBIPAKEHHH CTATUCTHYECKON
CYMMBI, OTpa’karolIil B3auMOIeHCTBHE MOJIEKYJI.

Meton Maiiepa pasnokeHHs KOH(PUTYPALIMOHHOTO HWHTErpajsa B Pl
Pacuer koH(pHUrypaioHHOrO UHTErpaja B IEpBOM MpUOIMKeHnH Metona Maiiepa,
rpynnoBble uHTerpaibl. llpencrasneHue o IuarpaMMHON TEXHUKE BBIYHUCICHUS
IPYNIOBLIX HHTerpanos. TepmoauHaMuieckue BENTUYUHbBI KJACCHUECKOH MIa3Mbl.
VYpaBHeHHsI CaMOCOIJIACOBAHHOI'O BJIEKTPUUYECKOTO IMMOJs 3JIEKTPOHOB M HOHOB.
Merton Jlebas-Xrokkens. [lebaesckuii paguyc. MeTon KOppesITUOHHBIX (DYHKITUH.

Tema S. MoJieKyIAIpHO-CTATHCTHYECKOE OMICAHUE MPOoLecca aIcopoLuu

CTaTUCTUYECKO - TEPMOAMHAMHMYECKOE OIMHCaHHe afcopOuuu. AHamm3
ancopOLOHHOTO PaBHOBECHUS C HCIOJb30BAaHUEM OOJBIIOTO KAHOHHYECKOTO
ancamOysi. BupuanpHoe BbIpaxkenwe s [ uOOcosckoit aacopOuuu. CBs3b
KOHCTaHThI [ €HpH C TMOTEHIMAIbHOW SHEPTHel MOJIEKybl ancopbara B CHIOBOM
noJjie ancopoenrta. CucreMa aTOM-aTOMHBIX [TOTEHIIMAJIOB.

MonekyIsIpHO-CTaTUCTHYECKasT Teopust afacopOIuu Ha aacopOeHTax ¢
OMHOPOMHOHN TmIockol moBepxXHOCTRO. [I'TC Kkak MOHmENbHBIA ancoOpOeHT ISt
MOJIEKYJISIPHO-CTATUCTHUECKUX ~ pacueroB. OOIIMe NPUHIHUIBI  MOCTPOEHUS
NOTEHIHATbHOH (PYHKIMHM MEXMOJIEKYJIIPHOTO B3aUMOACHUCTBHUS  «amcopbar-
ancopOeHT». Monenb 1ByMepHOro uaeanbHoro rasa YpasHenue JlonarkuHa.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'N

B nporecce o0y4ueHHUsT UCTIONB3YIOTCS TPATULIMOHHBIE 00pPa30BaTEIbHBIE TEXHOJIOTUU (JIEKIIHH,
CEMUHApBI, MPAKTUIECKHE paOOThI) U AKTUBHBIE MHHOBAIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTHH!

1. CeMuHap B [MajJOroBOM pEXHME IPHUMEHSETCS] B OCHOBHOM NpU OOCYKICHHU
BBICTYIICHUH MaruCTPaHTOB C JOKJIanaMu (pedeparammu)

2. I'pynmoBoii pa3dop pe3yIbTaToB KOHTPOJIBHBIX PaboT

3. Berpeun ¢ corpymHMKaMH M PyKOBOIUTENSIMH TpoduibHbIX Jjadopatopwii U

HpeI[HpI/ISITI/Iﬁ - IOTECHIHAJIbHBIMH pa6OTOI[aTeJ'I$[MI/I BBIITY CKHHUKOB.
B nmemnom mpu M3ydeHHWM Kypca aKTUBHBIE U MHTEPAKTUBHBIC (POPMBI NPOBENEHUS 3aHATHI
cocTaBJAOT He MeHee 30% ayIUTOPHBIX 3aHTUH.

4. AKTHBHBIe H MHTePAKTHBHbIe (DOPMBI NMpPOBeJeHUs] YUeOHbIX 3aHATHI MO AUCHHUILINHE
«CraTucTuueckas TEpMOANHAMUKA KOHIEHCUPOBAHHBIX CUCTEM»

Tabauua 5.1.
Ne Ceme- | Tema nporpaMmMbl M CUMIIIHHBI IIpumensiembie Koa-Bo
CTP TEXHOJIOTUH AyANT.YACOB
1. 1 Tema 1. Ilpeamer W 3a7a4d CTATHCTHUYCCKOM HNHTepakTUBHAS IEKITHSI. 4
TCPMOJUHAMHUKHA
2. 1 Tema 2. CrartucTudeckas (U3MKA OTKPBITHIX | JIeKI[US C npe3eHTarmei 4
CHCTEM




3. 1 Tema 3. TIpuMeHEHHE METOJOB CTATUCTHYECKOH | Jlekrus ¢ npeseHTauHeﬁ 4
TCPMOTHHAMHUKH K 3a7a4e pacuera
TEPMOJMHAMHYCCKUX (DYHKIMH MACATBHOTO Ta3a

4. 1 Tema 4. Ilpobaema yueTa MEKMONCKYIPHEIX | JIeKiusi ¢ mpe3eHTaruei 4
B3aHMOICHCTBHI B CTATUCTHUCCKOU
TCPMOAMHAMHKE

5. 1 Tema 5. MozekymapHo-cratuctuieckoe | JIeKIusi ¢ mpe3eHTaruei 8
OTIMCAHHE MPOIIEcca acopOIHH

6. Y4yeOHo-MeToAHYeCKOe o0ecrneyeHHe CAMOCTOSITEJIbHOH paldoThl CTYAEHTOB.
OueHouHbIe CpeACTBA AJISl TEKYIIEro KOHTPOJISI YCNEeBAEMOCTH, MPOMEKYTOYHOIH ATTECTALHH
o UTOraM OCBOCHUA AUCHHUIIINHBI.

6.1. ILnan camocTOsITEJIbHOH PadOTHI CTY/ICHTOB

Tabauua 6.1.
Ne n/m | HamveHoBanme pazienia Bun 3ananne Pexomena- | Kouam-
(TeMbI) TUCIHTLTIHBT CAMOCTOSITC/Th- yemasi 4E¢CTBO
HOTi padoThI JHTEpPATypa | 4AcCoB
1. Tema 1. [Tpeamer u 3agaun| Cobecenosanue | M3yumts mpeaMeT, 3aaa4u, MSTOIBI 1,2, 10
CTaTUCTUICCKOH HexomnencuposaHHas TEILIOTA.
TEPMOJHHAMAKHA CKrOpOCTh BO3HHKHOBEHHS 3HTPOIIHH.
2. Tema 2. Crarucruueckas|CobecenoBanne |.CHIBHO HCPABHOBCCHBIC CHCTCMBL 34,5 16
(pM3HKA OTKPBITHIX CHCTEM Camoopranm3anus.  YCTOHYIHBOCTH
CTAMOHAPHBIX COCTOSHUM.
3. Tema 3. Tlpumecnenue|CobecenoBanne |CKOPOCTh BOSHHKHOBCHHS SHTPOITHH. 56,7 14
METOMOB  CTATHCTHUCCKOH CKOpOCTh BOZHHKHOBCHUS 3HTPOIMH
TCPMOJMHAMHKH K 337ad4c mpu TEILIOOTAAYE. OTKpBITHIC
pacueTa TEPMOAHHAMHICC- CHCTCMBI. YpaBHCHHC [mO0ca w
KuX (DYHKOUA HICAIBHOTO 6anmaHC SHTPOIIHH.
raza
4, Tema 4. IIpodnema yuera|CobecenoBanme |Auddysms B CHCTEMAX c 20
MEKMOJICKYJLIPHBIX ~ B3aH- OJHOPOJHOU TEMIECPATyPOL. 45,6
MOJCHCTBHH B  CTaTHC- DIEKTPOKHHETHICCKHUC 3((eKTHL
THYECKOH TEPMOIUHAMHUKE TepMO3ICKTPUUCCKHIE ABICHHUS.
pacyeToB.
5. Tema S. MonekyIspHO- Pedepar JIuHEeHHBIH aHATTH3 YCTOMYHUBOCTH. 4,5.6 14
CTAaTHUCTUYECKOE OIIMCAHHUC JluCcUnaTuBHBIC CTPYKTYPBIL.
mpouecca aacopomun KoHCTpYKTHBHAS POJIb HEOOPATHMBIX
npoueccos. [ToTepsa ycTOHUMBOCTH,
O6udypkranmu u Hapy meHUE
cummerpun. Hapymenue xupansHOit
CHMMETPHH

6.2. MeToanueckue yKa3zaHHUsl M0 OPraHU3ALUH CAMOCTOSITeIbHOI padoThl MATHCTPAHTOB

YueOHbIM TIaHOM HampaiieHus: noarotoBku 04.04.01. XumMus 00 AUCUUIUINHE
«Tepmoaunamuka 1 MKT HepaBHOBeCHBIX MPOLECCOB» IPENyCMAaTPUBAETCS CAMOCTOSITENbHAs
paboTa MarucTpaHTa, KOTOpas BBINOJHSETCS CIEAYIOIIUMH BHIAMH CAaMOCTOSITENIbHOW paboThI:
HAIMCaHNe KOHTPOJbHOM padOoThl MO AUCHUILINHE, CAa4a KOJUIOKBUYMA.

6.2.1. MeToanyecKkHe peKOMEHAALMH 110 NOAT0TOBKE U ¢Aa4e KOJJIOKBHYMA




KonnokBuym (B mepeBozie ¢ JATHHCKOro «Oecena, pa3roBop») — (opma TEKyIero KOHTPOJs
3HAHUI MaruCTPAHTOB, KOTOpasi MPOBOJAUTCS B BHIAE COOECEJOBAHUM MPENOAaBaTelisi 1 MAaruCTpaHTa
10 CAMOCTOSITENIbHO MOATOTOBIEHHON MAarCTPAHTOM TEME.

OH mpuMeHsieTCsl ISl MPOBEPKH 3HAHHUIA MO OMpeIeIeHHOMY pasaeny (uiaum oObeMHOH Teme) U
NPUHSITHST PELICHUS] O TOM, MOXKHO JIM MEPEXOAUTh K U3yYeHUIO HOBOro matepuaia. Komioksuym —
3TO Oecena ¢ MaruCTpaHTaMH, LIEJbI0 KOTOPOH SIBJISETCS BBISBJICHHE YPOBHSI OBJAJCHUS HOBBIMH
3HaHUsIMU. B oTJM4Ke OT ceMHHapa rjiaBHOE Ha KOJUIOKBHyME — 3TO MPOBEPKA 3HAHUMN C LEJBI0 X
CHCTEMAaTH3aLUH.

Heablo Ko/UIOKBHYyMa siBJIseTCss (OpPMHUpPOBaHHE y MAaruCTpaHTa HAaBBIKOB — aHAJIH3a
TEOPETUUECKHX MPOOJIeM Ha OCHOBE CAMOCTOSTENILHOTO M3yUeHHs YIeOHOH U HAy4HO JTUTEPaTy Phl.

Ha Ko/uTOKBHYM BBIHOCSITCS KPYITHBIE, TPOOJEMHbBIE, HEPEIKO CIIOPHBIE TEOPETUUECKHE BOMPOCHL.
KoniokBuyM MOKET MpPOBOAMUTBHCS MO BOMpPOcaM, OOCYKIABIIMMCS Ha ceMuHapax. KOHKpeTHbie
BOMpPOCHI JJIsi KOJUIOKBUYMAa MAariucTpaHTaM He COOOLIAIOTCs, OOHAKO 3apaHee (HOopMyIHPYHOTCS
npernonasareneM. Ilpennonaraemeiii oObeM OTBeTa HE HOJUKEH ObITh OonbiiuM (mpumepHO 1,5-2
MHHYTBI), YTOOBI IPENOAABATENb MOT YCIIETh OMPOCUTb BCEX MAHCTPAHTOB.

OT marucrpanra Tpedyercsi:

e BIaJICHHE U3y4YEHHbIM B XoJe Yy4eOHOro mpolecca MaTepuanoM, OTHOCSALIMMCS K

paccmarpuBaeMoii mpodieme;

e HAJTMYKE COOCTBEHHOI'O MHEHHSI TI0 00CYKIa€MbIM BOTIPOCAM M YMEHHUE €ro apryMeHTHPOBATb.

KoniokBuyM — 3TO He TOJBKO (hOpMa KOHTPOJISI, HO M METO[ YINTyOJIeH s, 3aKPEIICHUs] 3HAHUIH
CTyIEHTOB, TaK Kak B Xojae co0ecenoBaHHUs MpEroAaBaTeSb Pa3bsICHSIET CJIOKHBIE BOMPOCHL,
BO3HHKAIOLINE Y MATUCTPAHTA B MPOLIECCE U3YUYSHUS JAHHOTO UCTOYHHKA.

3agava KOJUIOKBUyMa AOOUTHCS TyOOKOrO M3y4deHHs OTOOPaHHOTO Marepuana, MpoOyAHThH Y
MarucTpaHTa CTPEMJICHHE K YTEHHIO IOMOJHUTEIbHON SKOHOMUYECKOH JINTEPATYPBL.

MoaroroBka K NPOBEIEHHI0 KOJIOKBHYMA.

INoaroroBka Kk KOJJIOKBUYMY TPEAINOJaraeT HeCKOJIbKO 3TAIOB!

1. TToaroToBKa K KOJJIOKBUYMY HaYHMHAETCS C YCTAHOBOYHOW KOHCYJIBTALMH MPENOAaBaTesis, Ha
KOTOPOU OH Pa3bsCHSET Pa3BEPHYTYIO TEMATHKY MPOOJeMbl, PEKOMEHAYET JUTEPATypPy AJIsl H3y4eHHsI
U OOBSICHSIET MPOLIEAYPY MPOBEACHUS KOJUIOKBHYMA.

2. Kak npaBuio, Ha CAaMOCTOSITENIbHYIO MOATOTOBKY K KOJUIOKBUYMY MaruCTpaHTy OTBOAMTCS 3—4
Henenu. [loAroroBka BKJIOYaeT B ce0sl M3yYeHHE PEKOMEHIOBAHHOHN JIUTEPATypbl U (IO YKA3aHHUIO
npernoaaBaTesisl) KOHCIIEKTUPOBAHNE BAKHEHIINX HCTOYHHKOB.

3. KomnokBuyM mnpoBoauTcs B (OopMe HMHIMBUAYATIbHOW Oeceabl MperonaBaress C KakabIM
MaruCTPaHTOM HJTH Oecenpl B HeOONbIINX rpynmnax (3—5 4enoBex).

4. IlpenionaBaresb 3a7ae€T HECKOJIbKO KPATKUX KOHKPETHBIX BOMPOCOB, MO3BOJSIFOIIUX BBIICHUTH
CTeTeHb JOOPOCOBECTHOCTH PabOTHI C TUTEPATYPO, KOHTpOIHPYyeT KOHCEKT. Jlanee Gonee moapodbHO
obcyskaaercs kakasi-1iudo CTOpoHa MPOOJIEMBI, YTO MO3BOJISIET OLEHUTDH YPOBEHb MOHIUMAHHSI.

6. I1o uroram KOJJIOKBUyMa BbICTaBJisieTcsi auddepeHrpoBaHHas OLIEHKA, MMEIoInasi OONbLIOi
yIOeNbHBIN BeC B OMPeneIeHHH TeKYIIei yCrneBaeMOCTH CTYICHTA.

Oco0eHHOCTH M MOPSIAOK CAAYHM KOJUIOKBHYMA. MarucTpaHT MoXeT ceOst CYNTaTh TOTOBBIM K
claye KOJJIOKBUyMa IO H30paHHOH paboTe, Korma y HEro €CcTh MM JIMYHO COCTaBJICHHBIH U
00paboTaHHBIA KOHCIIEKT CaBaeMOW palOThl, OH 3HAET CTPYKTYpy pPabOThl B LEJOM, COAEpPKAHHE
paboThI B LIETIOM WM OT/ENIbHBIX €€ pa3nesioB (I71aB); YMEET PacKphITh paccMaTpUBaeMble IPOOIEMBI
U BBICKA3aTb CBOE OTHOILIEHHWE K MPOYUTAHHOMY M CBOM COMHEHHMs, a TAaK)Ke 3HAET, KaKk yOemuThb
NpernoaaBaTesisi B MPAaBOTE CBOMX CY KICHHIA.

[IpoBeneHre KOJNJIOKBUYMa TIO3BOJISIET MArMCTPAHTy NPUOOPECTH OmbBIT  pabdoThl  HaJ
MEPBOUCTOYHHUKAMH, YTO B JAJIbHEHIIIEM MOMOKET C MEHBIIMMH 3aTPaTaMu BpEMEHH paboTaTh Hax

JUTEPATYPOI MO KYPCOBOU padoTe u Mpu MOATOTOBKE K 3a4eTy



6.3. Tekymuii 1 HTOrOBBIil KOHTPOJIb YCIEBAEMOCTH IPOBOAUTCHA B (POpPMe KOJLIOKBHYMOB.

Bonpochl K KOJLIOKBHYMY H 3a4eTy:

Nk =

Ao S S

OcHoBHbIe uneu u noHsTHs. CTeneHn ¢cBOOObI, TUITBI MPOCTPAHCTBA U aHCAMOJIEH.
Cratuctuueckas cymma 1o coctosiHusiM. CpenHee 1o BpeMEeHU U SHEpPIHH.

TPH MOCTyJIaTa CTATUCTUYECKONH TEPMOANHAMUKY U Teopema JIyuBus.

Tpu craTucruyeckne GyHKIMH PACTIPEAENICHIS, BBIBO U COMOCTABJICHUE.

BBIBOJI YPaBHEHUS JJI pacdyeTa CyMM IO COCTOSIHMSIM JUJIsl CUCTEM C JUCKPETHBIMU YPOBHSIMU
sHeprun. Pakropsl bonpumana u I'n66ca.

CBsi3b TEPMOAMHAMUYECKUX BEJIMYMH C CYMMON IO COCTOSTHUSIM.

OHTponus B CTATUCTUUECKON TEpMOAUHAMUKE, OTPULIATENIbHbIE TEMIIEPATYPBL.

CyMMa 1o COCTOSIHUSIM MOCTYNaTeIbHOTO JBUKEHMUS, KIIACCUUECKUI U KBAHTOBBII BapUAHTHL
Pacnipenenenust Moiekys Mo CKOPOCTSIM OIHOMEPHOI'O M TPEXMEPHOI'0 ABUKEHMsI. Y paBHEHUE
COCTOSIHUS UJ1€aJIbHOTO ra3a U YHCJIO YAapOB O CTEHKY.

. TepmoguHaMuyeckne GyHKIIMU TOCTyNaTeNbHOTO ABIKeHNs yacTull. [lapagokc I'nbbca.

. Konebarenbnas cymma 1o coctosiHusiM. KBaHTOBBIH M KJIACCHYECKHUI BAPUAHTHI.

. Bkyag xonebanuii B TepMOAMHAMUYECKHE (PYHKLINHU, 3aMOPOIKEHHBIE CTETIEHH CBOOOIBI.

. BpamarenpHas cymma 1o coCTOsiHUSAM. Pacuer CyMMBI 1711 Pa3HBIX HHTEPBAJIOB TEMIEPATYD.
. Bkyag BpamarenbHoOH CyMMbl B TEPMOAMHAMUYECKHUE (PYHKLIUH.

. Teopema 0 paBHOM pacnpeneneHuu SHEPTUu.

. BHyTpeHHue BpameHus.

. DIEKTPOHHAs U siiepHasi CYMMBI 110 COCTOSIHUSIM.

. TepMonnHaMuka HAEanbHOrO ra3a, pacyeT KOHCTAHThl XUMHUYECKOTO PABHOBECHSI.

. IIpoGeMbl onMcaHust CBOMCTB peasibHbIX cucTeM. KOH(UTypaiMmoHHbII HHTErpal.

. MexmonexynspHoe Bzaumoaeiicrsue. Ilorenunane: Tuna Cazepnenaa u Jlennapa-/I>xonca.
. I'pynnoBslie unTerpainel, pyHkuus Maiiepa.

. BoiBon ypaBHeHus1 Ban-nep-Baanbca. 3aKk0OH COOTBETCTBEHHBIX COCTOSTHU.

. IlppuMeHeHne CTaTUCTUYECKONW TEPMOJIUHAMUKH 1JIs1 ONMUCAHUS CBOMCTB KPUCTAJLIOB.

. Pacuer 3Heprun KpUCTAIIIMYECKON PELIETKH.

. OnpeneneHue TEIIOEMKOCTH KPUCTAIUIOB 10 DiHIITEHHY 1 [lebaro.

. DJIEKTPOHHBIH Ta3.

. Hedexrnl B kpucramax. Moxnenu Llortku u @penkens. KorpurypaunonHas SHTpOIHSL.

. KoonepaTusHble siBJICHUS B KpUCTAJLIAX.

. BeiBog uzorepmbl apcopbum JIsHrMropa.

. MognenbHbIe MPEACTABICHUS O CTPOCHUH KUIKOCTEH.

. Teopun siueex nmm ceoboguoro odrvema. OOBSICHEHHE CBOWCTB PETYJSIPHBIX U aTE€PMaJIbHBIX

pacTBOpPOB.

. bunHapHast QyHKIHUS pacnpeneneHus Iisl JKUIKOCTEH.

7. YUEBHO-METOJAUYECKOE U HH®OPMAIIMOHHOE OBECIEUEHHE
ANCUUILIAHBI

7.1. YueOHas auTeparypa:

a) OCHOBHAasl JIUTEpaTypa

N =
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Aroposckuii B.JI. Craructuueckass tepmoamHaMuka B ¢usndeckoil xumun. M.: BUHOM,
2005.

Ousnueckas xumust. B aByx kaurax. /Ilox pen. K.C. Kpacnosa. M.: Bricinas mkona,



1995r., 2001. Ctpoenue Bemectsa. TepmonuHaMuka.

Crpombepr AT, I.I1. Cemuenko. @uznueckas xumusi. M.: Beicmas mkona, 1999r.

IMonropak O. M. Tepmonunamuka B pusndeckoi xumuu. M.: Beicimas mkona, 1991r.

7. Kynpsimos U.B., Kapernukos I'.C. COopHHK mpuMepoB U 3a1a4 1o (PU3HUecKoi Xu-
muu. M: Beicimas mkoma, 1991r.

AN

0) 10MOTHUTEIbHASA JIUTEepaTypa

1. Kypc ¢usnueckoit xumun /mon penakuueit I'epacumona .U, M.: Xumus, 1969 (t1.1), 1973
(T.2.0

2. Asryns HH., Kucenes A B., Ilomkyc J{II. Ancopbumus ra3oB u mapoB Ha OJHOPOIHBIX

noBepxHOCTAX. M.: Xumus, 1975.

I'n66¢c Ix.B. Tepmonunamuka u craructuueckas gpusuka. M.: Hayka, 1982.

4. Kucenes A B. ®usnueckas xummsa. CoBpemeHHble mpobnemsl /Ilon  penmakumeit
A M Konoteipkuna. M.: Xumus, 1982,

Ky6o0 P. Cratucruueckas mexanuka. M.:Mup, 1967.

Jlonarkuu A.A. Teoperudeckne ocHOBBI pu3uueckoii ancopobumnu. M.:M3zn-so MI'V, 1982.

7. CmupuoBa H.A. Meroasl CTAaTUCTUYECKOH TEPMOAMHAMHUKH B (U3MYECKOW XHUMHUHL.
M. :Broicias mkona, 1982.

8. HMwmmmar I'. Cratuctuueckas ¢pusnka B mpumepax. M.:Mup, 1976.

(9%

AN

7.2. AnTepHeT-pecypchbl

http:/fizrast.ru/sitemap.html

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunas snexrponHas 6ubnmnoreka
http://elibrary.ru/default.asp Poccutickas HarmonanbHast OuOnnoTeka

http://primo.nlr.ru http://nbmgu.rudnexrponHast Oubmuoreka Poccuiickoii rocynapcTBeHHON
oubnmorexku

7.3. IIporpammHoe oGecrieueHue

YHuBepcuter o0ecredyeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOIO M CBOOONHO
PacIpoCTPaHsIEeMOro NPOTPAMMHOTO O0€CIIeUeH s, B TOM YHCJIe OTeUeCTBEHHOTO MTPOU3BOACTBA.

Kaxneiii oOyuarommiicss B Te4eHHE Bcero mnepuonma oOyueHHs: oOecreueH WHIANBUIYaJTbHBIM
HEOrPAaHUUYEHHBIM JIOCTYTIOM K 3JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTEIbHON Cpeie YHIUBEPCUTETA
u3 moOOi TOYKH, B KOTOPOH HMEETCsl NOCTyN K HH(OPMALMOHHO-TENIEKOMMYHHKAIIMOHHOH CETH
«HMHTEpHET» KaK Ha TEPPUTOPHH YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter oOecrieueH  CIEAYIOINMM  KOMIUIEKTOM  JIMIIEH3HOHHOTO  MPOTrPaMMHOTO
obecrieueHust.

1. JluueH3nOHHOE MpOorpaMMHOe obecredeHue, ucnoyibsyemoe B Uurl'yY
1.1.Microsoft Windows 7
1.2 Microsoft Office 2007
1.3 IIporpammusiii komriekc MMUC “Busyanbnas Cryaus Tectuposanus”
1.4. Antusupycuoe I10 Eset Nod32
1.5.CnpaBouno-nipaBoBasi cucrema “Koncynbranar”
1.6.CnipaBouHo-nipaBoBasi cucrema “l'apant”’
Hapsiny ¢ TpanuIMOHHBIMH HW3ZAHMAMH CTYACHTBI WU COTPYOHHKH HMMEIOT BO3MOJKHOCTh

MOJIb30BATHCS SJICKTPOHHBIMHU MOJIHOTCKCTOBBIMUA 0azaMu JaHHBIX


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%253A%252F%252Ffizrast.ru%252Fsitemap.html
http://www.don-agro.ruhttp://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru
http://elibrary.ru/default.asp
http://primo.nlr.ru
http://nbmgu.ru%25d0%25ad%25d0%25bb%25d0%25b5%25d0%25ba%25d1%2582%25d1%2580%25d0%25be%25d0%25bd%25d0%25bd%25d0%25b0%25d1%258f

Tabnmua 7.1.

HasBaHue pecypca Ccbinka/goctyn
JNeKTpoHHas 6ubnmoTeka OHMalH «EanHoe OKHO K http://window.edu.ru
06pa3oBaTe/lbHbIM pecypcam»
«O6pa3zoBaTe/bHbIN pecypc Poccum» http://school-collection.edu.ru
defilepa/ibHbIA - 00pa30BaTe/lbHbIA - MOPTaNT:  YUPEXKAEHWS,  http://www.edu.ru -
nporpammel, ctaHgapTbl, BY3bl, TecTol EI3, TMA
defiepa/ibHbIA  LEHTP  MHOPMaLMOHHO-00pa30oBaTe/IbHbIX  http://fcior.edu.ru -
pecypcos (PLINOP)
96C "KOHCYJ/IbTAHT CTYOEHTA". 3nektpoHHas http://polpred.com/news
6161M0TEKA TEXHNYECKOI0O By3a

N3paTenscTBo «J1aHb». ANEKTPOHHO-6MBMOTEYHAA  hitp://www.studentlibrary.ru -
cuctema

Pycckasi BUpTyanbHas 6ubnnoTeka http://rvb.ru =
N3paTenscTBo «J1aHb». DNEeKTPOHHO-O0MbIMOTeYHass  http://eJanbook.com -
cucrtema

E>xeHeaenbHMK Haykm 1 ob6pasoBaHus tOra Poccum http://old.rsue.ru/Academy/Archives/Index.htm

«AKagemma»

HayuHas anekTpoHHas 6ubnmoTeka «e-Library» http://elibrarv.ru/defaultx.asp -

ANeKTPOHHO-6M6NnoTeYHas cuctema IPRbooks http://www.iprbookshop.ru -

ONEeKTPOHHO-CMNpaBoYHad cucTeMa [OKYMEHTOB B cgepe http://www.informio.ru

o6pazoBaHus «HhopMNO»

WHpopmaLmoHHo-npasoBas cucteMa «KoHCynbTaHT-Maoc»  CeTeBas  Bepcusi, [OCTyNMHa CO  BCeX
KOMMbIOTEPOB B  KOPMOPaTUBHOW CeTY

VHITY

VHdopmaumoHHo-NpaBoBas cucTema «lapaHT» CeTeBaa Bepcusd, [OCTyNMHa CO BCeX
KOMMbIOTEPOB B  KOPMOPaTUBHOW CeTU
WHITY

ANeKTPOHHO-6M6NMOTEYHas cucTeMa «HOpaiT» https://www.biblio-online.ru

7.4. MaTepranibHO-TEXHMYECKOe o0becrneveHne Yy4yebHo AncuMnanHbl/«CTaTucTnyecKas
TepMOANHAMMNKA KOHAEHCUPOBaHHBLIX CUCTEM»
MaTepunasibHO-TeXHMYeCcKass 6asza yHMBepcuUTEeTa MO3BO/MISET 06ecrneynBaTb KavyeCTBEHHOE
NPOoBefeHNEe TEOPETUYECKMX W NPAKTUYECKUX 3aHATUIA.
MepeyeHb HEOOXOAMMbIX TEXHUYECKUX CPEACTB 00yYeHMs, UCMOb3YeMbIX B y4eOHOM npoLiecce
[NA 0CBOEHUA ANCUMNINHBI «CTaTUCTUYECKaa TEPMOANHAMNKA KOHAEHCUPOBAaHHBLIX CUCTEM:
e KOMMbIOTEPHOE U MY/IbTUMEANIIHOE 060PY0BaHME;

e BW[EO- 1 ayIMOBM3Yya/bHble CPeCTBa 06yYeHUs 1 ap.

Mcnonb3yemoe 06Llee M CheuMannM3vMpoBaHHOe Y4e6HOe 060pyAOBaHWE, HaMMEHOBaHWe
CMeLnann3npoBaHHbIX ayauTOpWiA, KabMHETOB, NabopaTopuii ¢ MepPeYyHeM OCHOBHOIO N1abopaTopHOro

060pyA0BaHMs, CPEACTB U3MEPUTENBHON TEXHUKN NPUBEAEHDI B Tabn. 7.2.


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/
http://www.informio.ru
https://www.biblio-online.ru

Hepe'{eﬂb TEXHHYECKHUX CPEACTB, HCITOJIB3YEMBbBIX NPH OCYIIECTBJICHHHU
00pa3oBaTEIbHOrO NMpoLecca no JUCUHILIHHE

Tabauua 7.2.
n/(; IlepeyeHb 0CHOBHOI0 000pYA0OBAHMS
1. | JlabopaTtopus
2. | Uentpudyra
3. | lpubop nis onpenenenus nopuctoctu Pascal 140 Evo
4. | Komnerotepsr (2 1mT.)
5. | Mukpockonsl OMHOKYJIsipHBIE MUuKMen 6
6. | Dnexrponnsie naboparopusie seckt CASMWP-300H, EK-3001
7. | pH-metpsI
8. | XuMnueckue peakTUBbI
9. | JlaboparopHas nocyna (IIpeaMeTHbIE U TOKPOBHBIE CTEKJIA, MPENapoBaIbHbIC UIJIBI U 1. )
10. | DxcnepuMeHTanbHas (IPOMBILIIEHHAs) ycTaHoBKa [lyra-4M
11. | Cnextpodoromerp neyxnydesoit Specord 210 Plus
12. | Ycranoska Y-CTPI'
13. | UK ®dypre-cnekrpomerp «UuPpalIFOM PT-»
14. | CBU-munepanuzatop «MuHotasp-2»
15 YcranoBka audpepeHInaibHO-TEPMHUUECKOTO U TePMOrpaduIecKoro aHain3a
" | «Tepmockan-2»
16. | Cnextpometrp aroMHO-abcopOumonHbiit « MI'A-915»
17. | MenpHuua naboparopuas JIM 202
18. | Dnekrporneur SNOL 7.2./1100
19. | Cucrema xammsipHOro ssektpodopesa Kanenp-105
20. | Ananuzarop xuakoctu « ®JIFOOPAT-02-3M»




17.

MenpHuna nadboparophas JIM 202

18. | Dnekrponeur SNOL 7.2./1100
19. | Cucrema xammuisipaoro 3iekrpodopesa Kanens-105
20. | Arammzarop xuakoctu « DJIKOOPAT-02-3M»




Pabouas nporpamma aucuuminHbl «CTaTUCTUYECKass TEPMOJMHAMUKA KOHIEHCHPOBAHHBIX
CHCTEM» COCTaBJIeHa B cCOOTBETCTBHH ¢ TpeboBanmsamMu @I'OC BO no HanpapiieHHIO TOATOTOBKU
04.04.01. Xumus, yTBepKJICHHOTO MpHKa3oM MuHHUCTEpCcTBa 00pazoBaHus U Hayku Poccuiickoit
Oenepannn oT «13» _wtons 2017r. No 655 .

[Iporpammy cocraBuina:

K.T.H., npodeccop kadeapsl XUMUKA A.JI. ApuakoBa
(momxuoctp, @.1.0.)

[Iporpamma ogo0peHa Ha 3acenaHuy Kadeapbl XUMUU
ITporokon Ne 9 ot «20» urons 2022 rona

[Iporpamma ono6peHa YueOHO-METOIMUECKHMM COBETOM XUMUKO-OMOIOTMUECKOT0_ haKyabTeTa
ITporokost Ne 10 ot «21» mronst 2022 rona

[Tporpamma paccMOTpeHa Ha 3aceJaHud Y 4eOHO-METONIECKOTO COBETa YHUBEPCUTETA
ITporokost Nel0 ot «29 » nrons 2022r.



CaeneHnsi 0 nepeyTBepKIeHHH MPOrPAMMBbI HA 0OUepeaHOH Y4eOHbIi roJl U perucTpaunu
H3MEeHEeHHH

VYueOHbIH Pemenne BuecenHble n3MeHeHUS TTonmuce 3aB.
ron Kaeapsl kadenpoit
(Ne mpoTokona,
nara)




