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1. HEJIX OCBOEHUA

1.1

Iens ocBOGHMS AUCHUILTHHEI - OCBOCHHE METOOB CTATHCTHYECKOH TEPMOIMHAMUKY B IPIMEHEHUN K KBAaHTOBBIM U
KJIaCCHYECKUM CHCTEMaM, IIPUOOPECTH YMEHUE OCYLIECTBISTh CTATUCTHYECKUE pacueThl ISl OIIPEeIeIeHNs CBOICTB
MAaKpOCKOITMYECKUX CHCTEM, pacdeThl PaBHOBECHS B PACTBOPAX.

1.2
1.3 | 3agaun
1.4 | Hayuuts
1.5 | 1. mcronb30BaTh METOBI CTATHCTHYECKOM TEPMOIIMHAMUKH IS aHATH3a XUMHUIECKUX U (Da30BBIX MpEBpaIieHUH B
MaKpPOCKOIINYECKIX CUCTEMaX
1.6 | 2.pUMEHATH CTATUCTUYCCKIE METOABI AJISI ONIPEAEICHHS BEPOSTHOCTU 3HAYCHHN (PM3NIECKUX BEIHUNH;
1.7 | 3.0cymiecTBIATE pacdeThl TEPMOIUHAMHIYECCKUX (QYHKITMHA JUIS pa3INIHBIX CHCTEM;
1.8 | 4.0cymmiecTBIATh pacyeTsl W3MEHEHUS TePMOANHAMHYESCKIX (GYHKIMI IS pa3sIHIHBIX MIPOIIECCOB;
1.9 | 5.ompenensTh HanpaBIeHHUs IPOLIECCOB U BHINOJIHATH PACUEThl PABHOBECHSI B CUCTEMAX, COEPIKALINX Ia3bl;
1.10 | 6.onpenensaTh HaIpPaBIEHUs! IPOLIECCOB U BBHIIIOIHATL pacueThl PABHOBECHUS B pacTBOPaXx ;
1.11 | 7.pa3BUBaTh TEPMOJIUHAMUYECKHE MOJEIH MPOIIECCOB B MHOTOKOMIIOHEHTHBIX CHCTEMAX, PEIIaTh COOTBETCTBYIOLIHE
3a[a4u aHAJIUTUYECKUMH U YHCIIEHHBIMU METOaMU, aHAJIM3U-POBATh MOJIy4EHHBIE PE3YIILTATHL;
1.12 | 8. 000CHOBBIBaTH BBIOOP aJIEKBATHBIX MOJIEIICH
2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM IIPOI'PAMMbI
bnok OIT: b1.B.JIB.14
2.1 TpeboBanus k HpellBa]l)l/lTeJIbHOﬁ NOAroTOBKe 00y4arolerocs:
2.1.1 |BBexmenue B GU3UKY NOTYPOBOTHUKOB
2.1.2 | BBeznenue B GU3UKY TBEPAOTO Tela
2.1.3 |KBanToBas Mexanuka. Crenraassl.
2.1.4 | KomnbroTepHbIe METO/IbI B (hU3HKE
2.1.5 | Meroap! GpUBNKO-XMMHYECKIX UCCIICIOBAHUI
2.1.6 |Henuneiinas ¢uznka
2.1.7 | CnenuanbHbIi HU3NIECKHA TPAKTUKYM
2.1.8 | Craructuueckas (pu3uKa
2.1.9 | CrpoeHHe HEKPUCTAIIHYECKUX CHCTEM
2.1.10 | Teopust XMMHUYECKOU CBSI3U
2.1.11 | TepMmonuHamMHKa METAJUIMYECKUX PACTBOPOB
2.1.12 | ®u3uka KOHIEHCUPOBAHHOTO COCTOSHUS
2.1.13 | ®dusudeckue CBONCTBA TBEPBIX TEI
2.1.14 | Ananu3 naHHbBIX
2.1.15 |Beicmas matematuka. CrienriiaBsbl.
2.1.16 |KBanTOBasg MexaHHKa
2.1.17 | Meroub! ucciaeIOBaHUS MaTEpUAIIOB
2.1.18 | Merposorus, craHAapTH3aIMsI U TEXHUYECKUE N3MEPEHUS
2.1.19 | dazoBblc paBHOBECHS U CTPYKTYpPOOOpa30BaHUE
2.1.20 | ®usuka MOBEPXHOCTH
2.1.21 | duddysus u aupdy3nOHHO-KOHTPOIUPYEMBIE TPOLIECCHI
2.1.22 | Jluneiinas anrebpa
2.1.23 | Metozap!l KOHTPOJIS ¥ aHANIN3a BELECTB
2.1.24 |Teopus MOBEPXHOCTHBIX SIBICHHH
2.1.25 |Teopus QpyHKUMI KOMIICKCHBIX TEPEMEHHBIX
2.1.26 |TexHuxa GpU3NKO-XMMHUUECKOTO SKCIIEPUMEHTA
2.1.27 | DnexrpoauHamuKa
2.1.28 |Kpucramnorpadus
2.1.29 | MaremaTnueckasi CTATUCTHKA U aHAIIU3 JaHHbBIX
2.1.30 |MeToxsl MaTeMaTHYECKOH (QU3UKH
2.1.31 |Teoperuueckas MEXaHUKA M OCHOBBI TEOPUH YIPYTOCTH.

2.1.32

duzuka




2.1.33 | DnexrpoTexHuKa

2.1.34 |MaremaTnka

2.1.35 | Opranudeckas XUMUs

2.1.36 |UudopmaTtuka

2.1.37 | Xumus

2.1.38 |UmxeHepHas U KOMITbIOTEpHAs rpaduka

2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I5) HEOOX0AUMO KaK
npealecTByOIIee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMHA

MK-4: Cnoco6en pemath 3a1a4u GU3NKH HCIOIL3Ysl COBPEMEHHbIE METO/IbI HCCIEOBAHMSI M MATEMATHYECKHE METO/bI
peuieHus 3aga4

3HaTh:

I1IK-4-31 meTop! HccneqoBaHHUs U MaTeMaTHUECKUE METOABI PEeLLeHNUs 3a1a4

OIIK-1: CniocodeH npuMeHsITh 0230BbIe 3HAHUSA B 00/1aCTH (PU3MKO-MaTeMATHYECKUX U (MJIH) eCTECTBEHHBIX HAYK B c(epe
cBoeii npogeccMOHAIBLHOI e TeJbHOCTH, OCYIIECTBIAATH MOAEJIMPOBAHNE U AHAJIU3 /1J1 IPOBeeHUS eTAJbHBIX
HCCIeJOBAHUI U MONCKA PellleHUs] TEXHHYEeCKHX BOIPOCOB B COOTBETCTBYIOIIEH 00,1aCTH HCCIeT0BAHUS

3HaTb:

OIIK-1-31 kak orpenensTs yCIOBUS IBOJIOIUN H PABHOBECHS B MAKPOCKOITMYECKUX CUCTEMAaX

IIK-4: Cnioco0eH pemiaTs 3a1a4 (PU3UKHU UCIIO0JIb3YSl COBPEeMEHHbIE METO/IbI HCCIEI0BAHUS U MaTeMaTHYeCKUe MeTOAbI
peLueHust 3a1a4

YMmerb:

[IK-4-VY1 pemats 3a1a4n GU3UKA UCTIONB3YsI COBPEMEHHBIE METO Bl UCCIIEIOBAHUS H MATEMATUIECKIE METO/IBI PEIICHHs 33124

OIIK-1: Cnoco6eH npuMeHsITh 0230Bble 3HAHUS B 00/1acTH QU3MKO-MAaTEeMATH4YeCKUX M (WJIH) ecTeCTBEHHBIX HAYK B cdepe
cBoeii npodeccuoHAILHOI 1eATeTbHOCTH, 0CYIIeCTBJISITh MOIeJTUPOBAHME U AHAJIM3 /ISl HPOBEIEHUS AeTAJbHbIX
HCCJIEIOBAHMIL U MOUCKA pPellleHUs TEXHMYECKUX BONPOCOB B COOTBETCTBYIOIIEH 00/1aCTH Hccae0BaHUS

YMmerhb:

OIIK-1-Y1 mpenensaTh HaIIpaBICHUS IIPOIIECCOB U BHIOIHATH PACYETHl PABHOBECHS B PACTBOPAX

Baanernb:

OIIK-1-B1 meronamu cTaTUCTUYECKON TEPMOJAUHAMUKA B IPUMEHEHUH K KBAaHTOBBIM U KIACCHUYECKUM CUCTEMAM

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIIeTeHIU i pecypcsbl padoTsl

Paszgen 1. Cratucruueckuii
aHcaMO0JIb U

TepMOAMHAMMYECKHE
byHxuuu

1.1 ®a30Bo€ IPOCTPAHCTBO, 8 1 OIIK-1-31 JI1.1
CTaTHCTUYECKUI aHCaMOJIb. OIIK-1-V1 JI1.2J12.1J13.
[puHiun Hanbomee OIIK-1-B1 IIK- 1
BEPOATHOTO pacIpeeIeHHs. 4-31 IIK-4-V1 €]

Pacnpenenenne ['m66ca
CBs13b TEPMOIMHAMHYECKHIX
(YHKIHMI ¢ CyMMOMH
coctostHUi. /JIex/

1.2 [ToaroroBka K MpakTU4ECKUM 8 8 OIIK-1-31 J1.1
3aHATHIM, BBIITOJHEHUE OIIK-1-Y1 JI1.2J12.1J13.
pacueTHbIX 3amau /Cp/ OIIK-1-B1 IIK- 1

4-31 IIK-4-V1 Ol




1.3 ®a30B0€ IPOCTPAHCTBO: 3 OIIK-1-31 J1.1
Pacuet dazoBbix OIIK-1-Y1 JI1.2J12.1J13.
Tpaekropuit. Haxoxnenme OIIK-1-B1 IIK- 1
CpeqHHX U HauboJjee 4-31 TIK-4-Y1 21
BepOSITHBIX 3HaYeHu. /[Ip/

Paznen 2. CratucTrnyeckas
Teopus ra3oB

2.1 Cratuctuka bonmsrmana. 1 OIIK-1-31 JI1.1
Craructuueckas OIIK-1-V1 JI1.2J12.1J13.
TEpPMOJIMHAMUKA UAEATBHBIX OIIK-1-B1 IIK- 1
ra3oB. Pacuer cymm 4-31 TIK-4-VY1 21
COCTOSTHUH U
TEPMOJTUHAMUYECKHX
CBOICTB ra3oB. 3aKoH
paBHOpacnpeneneHus /JIex/

2.2 [ToaroroBka K MpakTU4ECKUM 8 OIIK-1-31 JI1.1
3aHSATHUSIM, BBITIOJIHEHUE OIIK-1-V1 JI1.2J12.1J13.
pacuetHbIx 3amau /Cp/ OIIK-1-B1 IIK- 1

4-31 TIK-4-Y1 21

2.3 Pacuer cymm cocrostamii u 3 OIIK-1-31 JI1.1
TEPMOAVHAMUYECKAX OIIK-1-Y1 JIT1.2J12.1J13.
CBOICTB WjI€aJIbHBIX Ta30B OIIK-1-B1 IIK- 1

4-31 TIK-4-Y1 21
Mp/

2.4 [TocTynarenbHoe IBUKEHUE. 1 OIIK-1-31 JI1.1
KonebaTtensHoe qBMKEHUE OIIK-1-V1 JI1.2J12.1J13.
BpamarenbHoe nBrxeHue. OIIK-1-B1 IIK- 1
Bxrnazg s3nexrpoHOB B 4-31 [IK-4-VY1 21
TEPMOJTUHAMUYECKIE
cBorictBa Brnan sinepHoit
CYMMBI B
TEPMOTUHAMUIECKIE
cBoiictpa /JIex/

2.5 [ToaroroBka K MpakTU4ECKUM 24 OIIK-1-31 J.1
3aHSATHSM, BBHITTOJTHCHHIC OIIK-1-V¥1 JI1.2J12.1J13.
pacuetHbIx 3amau /Cp/ OIIK-1-B1 TIK- 1

4-31 [IK-4-V1 21

2.6 Pacuer cymm cocTosiHU# 1 3 OIIK-1-31 J1.1
TEPMOJMHAMHYECKIX OIIK-1-V1 JI1.2J12.1J13.
cBoiicTB pepmu -1 603e- OIIK-1-B1 IIK- 1
razos /I1p/ 4-31 [IK-4-V1 €|

2.7 ®epmu u boze-razbl 1 OIIK-1-31 J.1
3JIEMEHTAPHBIX YaCTHII. OIIK-1-V1 JI1.2J12.1J13.
Hewuneansusie razel. Monens OIIK-1-B1 TIK- 1
Ban-nep-Baanbca 4-31 TIK-4-Y1 21

/JTex/

2.8 [ToaroroBka K MpakTU4ECKUM 16 OIIK-1-31 J.1
3aHSATHSAM, BBITTOJTHCHHC OIIK-1-¥Y1 JI1.2J12.1J13.
pacuetHsix 3amau /Cp/ OIIK-1-B1 IIK- 1

4-31 [IK-4-V1 21

2.9 Pacuer cymMm cocrostHMii 1 2 OIIK-1-31 J.1 KM1 P1
TEPMOJIUHAMUYECKUX OIIK-1-V1 JI1.2J12.1J13.
CBOICTB HeuieaIbHbIX ra30B OIIK-1-B1 TIK- 1

Mp/ 4-31 [IK-4-V1 21
Paznen 3. Cratucrnyeckas
TeopHsi PaCTBOPOB

3.1 Craructuueckast TEOpHs 1 OIIK-1-31 JI1.1
pactBopoB.CTaTHCTHUKA OIIK-1-Y1 JI1.2J12.1J13.
BonbnMana. OIIK-1-B1 IIK- 1

4-31 TIK-4-VY1 21

/JIex/




3.2 [ToaroroBka K MpakTU4ECKUM 8 OIIK-1-31 JI1.1
3aHATHSIM, BBIIIOJHEHUE OIIK-1-Y1 JI1.2J12.1J13.
pacuetHbIX 3amau /Cp/ OIIK-1-B1 IIK- 1

4-31 TIK-4-Y1 21

33 Pacuer cymMm cocrostHmit 4 OIIK-1-31 J1.1

pacTBOpOB OIIK-1-V1 JI1.2J12.1J13.
OIIK-1-B1 IIK- 1
Mp/ 4-31 TIK-4-Y1 21

34 Cratuctuxa ®epmu-/Iupaxa. 1 OIIK-1-31 J1.1
Craructuka bo3se- OIIK-1-V1 JI1.2J12.1J13.
DOiiHTeliHa. PacTBopsl OIIK-1-B1 IIK- 1
3aMEILCHUS U 4-31 [IK-4-VY1 21
BHenpeHus /Jlex/

3.5 [ToaroToBka K MpakTHUECKUM 18 OIIK-1-31 J.1
3aHSTUSAM, BBITIOJIHEHUE OIIK-1-V1 JI1.2J12.1J13.
pacuetHbIx 3amau /Cp/ OIIK-1-BI1 TIK- 1

4-31 TIK-4-Y1 21
3.6 Pacuer TepmonnHaMuyeckux 4 OIIK-1-31 JI1.1
cBo¥icTB pactBOpoB /I1p/ OIIK-1-VY1 JI1.2J12.1J13.
OIIK-1-B1 IIK- 1
4-31 TIK-4-Y1 21
Pa3nen 4. CtaTtucruyeckast
Teopusi acopoOIN

4.1 Craructuueckas TeOpHs 1 OIIK-1-31 J.1
agcopOumu. Paznmnuneie OIIK-1-Y1 JI1.2J12.1J13.
BapHaHTbI U30TEPM OIIK-1-B1 IIK- 1
afcopOuuu. 4-31 [IK-4-V1 21

/Jlex/

4.2 [ToaroToBka K MpakTHUECKUM 6 OIIK-1-31 J.1
3aHSTHSAM, BBITIOJIHEHUE OIIK-1-V1 JIT1.2J12.1J13.
pacuetHbIx 3amau /Cp/ OIIK-1-B1 TIK- 1

4-31 TIK-4-V1 21

43 Pacuer nzotepm 2 OIIK-1-31 J1.1
MOHOCJIOWHOU H OIIK-1-Y1 JI1.2J12.1J13.
MTOJTUCIIONHON aIcopOIInu. OIIK-1-B1 IIK- 1

4-31 TIK-4-Y1 21
Mp/

4.4 PactBopsI ¢ orpannueHHON 2 OIIK-1-31 J.1

PacTBOPUMOCTBIO. OIIK-1-Y1 JI1.2J12.1J13.
Heonnoponnas OIIK-1-B1 IIK- 1
MOBEPXHOCTb. Borpoc 4-31 [IK-4-V1 21
MPUMEHHUMOCTH TEOPHH

BOT. /Jlex/

4.5 [ToaroroBka K MpakTU4ECKUM 8 OIIK-1-31 JI1.1
3aHATHSIM, BBIIIOJHEHHE OIIK-1-V1 JI1.2J12.1J13.
pacuetHbIx 3amau /Cp/ OIIK-1-B1 IIK- 1

4-31 TIK-4-Y1 21

4.6 Pacuer nzotepm amcopOrum 1 OIIK-1-31 JI1.1 KM2 P2
C y4€TOM OrpaHUYE€HHOU OIIK-1-Y1 JI1.2J12.1J13.
pactBopumocTH.Pacuer OIIK-1-B1 IIK- 1
H30TEpPM aJICOPOITUH C 4-31 [IK-4-VY1 21
Y4ETOM HEOAHOPOTHOCTH
nosepxHocTu /TIp/

Pa3gen 5. Crarucruyeckas
TeopUsl XUMHYECKHX
peaxkumi

5.1 CraTucTHyecKasi TEOpHs 2 OIIK-1-31 J1.1
XUMUYECKHX PEaKuil. OIIK-1-V1 JI1.2J12.1J13.
Pacuetbl u3mMeHeHus YHEpTUn OIIK-1-B1 IIK- 1
I'n606ca nmpu XUMUYIECKIX 4-31 [IK-4-VY1 21

Ppeaxiusx.
/JTex/




5.2 [ToaroroBka K MpakTU4ECKUM OIIK-1-31 JI1.1
3aHATHSIM, BBIIIOJHEHUE OIIK-1-Y1 JI1.2J12.1J13.
pacuetHbIX 3amau /Cp/ OIIK-1-B1 IIK- 1
4-31 TIK-4-Y1 €|
53 Pacuer KOHCTaHT paBHOBECHS OIIK-1-31 J1.1
U3 CIIEKTPOCKOTTMYECKIX OIIK-1-V1 JI1.2J12.1J13.
IaHHBIX. OIIK-1-B1 IIK- 1
Mp/ 4-31 TIK-4-Y1 21
5.4 3aKoH AEHCTBYIOLINX MAaCC. OIIK-1-31 J1.1
Pacuer koHCTaHT paBHOBECHS OIIK-1-V1 JI1.2J12.1J13.
U3 CIIEKTPOCKOTTMYECKIX OIIK-1-B1 IIK- 1
nmaHHbIX. Pacyer 4-31 [IK-4-VY1 21
paBHOBECHOTO cocTasa. /JIex/
5.5 [ToaroToBka K MpakTHUECKUM OIIK-1-31 J.1
3aHSTUSAM, BBITIOJIHEHUE OIIK-1-V1 JI1.2J12.1J13.
pacuetHbIx 3amau /Cp/ OIIK-1-BI1 TIK- 1
4-31 TIK-4-Y1 €|
5.6 Pacuer paBHOBECHOTO 8 OIIK-1-31 JI1.1
cocrasa. OIIK-1-Y1 JI1.2J12.1J13.
Mp/ OIIK-1-B1 IIK- 1
4-31 TIK-4-Y1 €|
5. ®OHJ OHEHOYHbIX MATEPHUAJIOB
5.1. KoHnTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAN PadoTa, TeCT, KOJJIOKBUYM, FK3aMeH U T.II), BOMPOCHI JJIsI
€CaMOCTOSITeJIbHOH NOATOTOBKH
Kon KonTponbHoe rI{II})IO];eIfaTOMHe B
KM MepompUATHE It pEl OTIPOCHI JJIS TIOATOTOBKH
KOMITETEHITHA
KM1 Homamnee 3aganue | OIIK-1-31;0I1K-1- Kax cBs13aHBI Mex Ty co000i BHYTPEHHSSI SHEPTHUS U CTATUCTHYCCKAS

1

V1;0IIK-1-B1;ITK-4
-31L;I1IK-4-V1

cymma?

Kak cBs3anbl Mexy co0oii sHeprus ['enpmMrosbiia U craTucTHYECKast
cymma?

Kax cBs13aHBI MeX Ty cO00 SHTPOIHS M CTATHCTHIECKAs cymMma?

Kax cBs13aHBI MeX Ty cO00I IHTAIBIUS U CTATUCTHUECKAs CyMMa?
Kax cBsizaHbl MEX1y CO00H TEIUIOEMKOCTh IPH MOCTOSTHHOM 00beMe 1
cTaTHCTUYECKasi cymma?

Kak cBs3aHBI MeXK/Ty COOOH TEIIOEMKOCTh IIPH TIOCTOSHHOM IaBICHUN
U cTaTHCTHYECKasi cymma?

OT Kakux rnapaMmeTpoB 3aBUCUT 3Heprust [ n60ca uaeanbHOro raza?

OT KaKix rmapaMeTpoB 3aBHCHUT BHYTPEHHSS YHEPTHS HICaTbHOTo ra3a?
OT KaKux napaMeTpoB 3aBUCHUT 3Heprus [ enpMroasLa HaealsHOTO
raza?

3aBUCHT JIM BKJIa]] KOJIEOATEIBHON CTEIICHN CBOOOIBI B TEINIOEMKOCTh
H/ICATTBHOTO Ta3a OT TEMIIEPATypHI?

Kaxue MoneKysbl akTUBHBI B YHCTO KOJIeOaTeIbHOM crieKTpe?

Ipy KakKX YCIOBHSX CIEMYeT yYUThIBATh AHIAPMOHHU3M KOJIeOaHNM
aTOMOB B MOJIEKyJie?

Ha kaxux TepMOIMHAMUYECKUX (DYHKIUSAX CKAXKETCS BEIPOXKICHUE
OCHOBHOT'0 3JIEKTPOHHOT0 TepMa?

3aBUCHT JIM BKJIa]] BPAIIaTEIbHON CTEIICHN CBOOOIBI B TEINIOEMKOCTb
UJICAIBHOIO I'a3a OT TEMIIEPaTyphl?

3aBUCHUT M TEIIOEMKOCTh UAEATBHOTO Ta3a OT TEMIIEPaTyphl?
3aBUCHUT JIM XapaKTEpHCTHYECKAs TEMIIEPATypa MOJIEKYIbI OT
TeMIIepaTypsl ra3a?

OT KaKuX napaMeTpOB 3aBUCHUT SHTAIBIINS UACATHHOTO Ta3a?
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JlomarniHee 3agaHue
2

OIIK-1-31;0I1K-1-
V1;0IIK-1-B1;T11K-4
-31;1IK-4-V1

ITo xaxoit popmyne MOXKeT ObITh BEIUUCIEH NEePeCTaHOBOYHBIN
MHOXuUTeNb W B citydae cratuctuku @epmu-/lupaka ?

ITo xakoit opmysne MOXKET OBITh BEIYHCIEH IEePeCTaHOBOYHBIN
MHOXHUTENp W B cirydae cratuctuku bose-OifHimnTeliHa?

ITo xako#t popmysie MOXKeT ObITh BBIYHCIIEH IEPEeCTaHOBOUHBIN
MHOXKUTeNb W B cilydae cTaTucTHkH bonbliMana ?

3ammcaTh Z A7 pacTBOpa BHEPEHHUS B CIIydae OECKOHEUHO
pa30aBIEHHOTO PacTBOpA.

3anucarh Z Ui pacTBOpa 3aMEIIEHHMs B ClIydae OECKOHEUHO
pa30aBIeHHOTO PAacTBOpA.

3ammcaTh Z A7 pacTBOpa 3aMEIIEHHS B CIIy4ae CTATHCTHKU
Bonsimana.

3ammcaTh Z A7l pacTBOpa BHEAPEHHUS B CIIydae CTaTHCTUKH DepMu-
Hupaxka..

3ammcaTh Z A7 pacTBOpa 3aMEIIEHUs B cIydae cTaTuCTUKU Depmu-
Jupaka.

3ammcaTh Z A7 pacTBOpa 3aMelIeHHs B ciIydae cTaTUCTHKA bose-
OHHIITEWHA.

3anucartp Z 11 pacTBOpa BHEAPEHHS B ClIydae cTaTUCTHKU bose-
OHHIITENHA.

Vcrions3yst CTaTHCTHYECKUE METOIBI ITOTYIHTh 3aBUCHMOCTb,
oTBevarouIyro uzorepme ancopouun BOT.

Hcnonb3yst CTAaTUCTUYECKUE METOBI, MOMYYUTh 3aBUCHMOCTb,
OTBEYAONIYIO U30TepMe ancopoiu I'enpn.

Hcnone3ys cTaTHCTHYECKUE METOIBI, HONYyIHTh 3aBHCUMOCTS,
OTBEYAIONIYI0 H30TepMe aacopOiuu JlanrMropa.

1. Kaxoii BK1aj] B TEMJIOEMKOCTb | MOJIS HAEaNbHOrO ra3a AaeT oJHa
BpaIaTenbHas CTEIeHb CBO-00IbI?

2.Kax cBs13aHBI MeXy COOOH TEIUIOEMKOCTh IIPU IIOCTOSHHOM 00beMe
U CTaTHCTHYECKas cymma?

3. JIns 1ByXaTOMHOH MOJIEKY/Ibl BOJIHOBOE UUCIO (4acToTa
konebanwmii) paBao 900 cmM—1. Haii-nure xapakrepucTauecKyio
KoJIe0aTeNbHYIO TEMIIEpaTypy, KoiedaTeIbHyl0 CyMMY I10 COCTOSIHU-SIM
Y BKJIaJ] KoJIe0aTeIbHOTO ABIXKEHHS B MOJIbHYIO SHeprurol nboca npu
400 K.

4. Ucnionp3yst METOABI CTATUCTUYECKOH (DM3HUKH, HAWTH 3aBUCUMOCTh
TUIOTHOCTU OJHOATOMHOTO H/I€aJIbHOTO Ta3a B MOJIE 3eMHOTO TATOTEHHS
OT KOOPJMHATHI BHICOTEL.

5.3anucate Z Aj1s pacTBOpa BHEAPEHHUs B clIydae cTaTucTuku bose-
OiHIITeWHA.

6. Kak n3MeHHUTCs 3aBUCUMOCTh COOTBETCTBYIOLIAsi MOHOCJIOHHOM
ajicopOIMu TIpH ydeTe MPUTI-KEHHS aJJCOPOUPOBAHHBIX MOJICKYTT?
7.3anucatb 3aKOH JEHCTBYIOMINX Macc. BbIBeCTH 3aKOH JAEHCTBYIOIMINX
Macc, UCTIOIb3Ysl METObI CTATUCTHUYECKON (QU3UKU.

8. OnpenenuTs 3aBUCHMOCTh KOHIIEHTPAIIMH BOIOPOAA,
pacTBOpsitoLIerocs B MeTajlie B Bujearo-MoB H ot naBnenus raza H2
HaJl METaJIJIOM, UCIIOIb3Ys METOABI CTATUCTUYECKOH (DH3UKH.
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Dx3amen

OIIK-1-31;0I1K-1-
V1;0IIK-1-B1;T11K-4
-31;1IK-4-V1

UTo Takoe CTaTUCTUYECKHI aHCaMOIIb?

KakoBa pa3MepHOCTB (pa30BOT0 IPOCTPAHCTBA, OMUCHIBAIOIIETO
CHCTEMY COCTOSIIYIO M3 N 3JIeMEeHTapHBIX YaCTHIT?

Kax cBs13aHBI Mex Ty cO00I BHYTPEHHSSI SHEPTHUS U CTATUCTHYCCKAS
cymma?

Kax cBs13aHBI MeXx 1y c000# 3Heprust [ enpbMronba U CTaTHCTHYEeCKAst
cymma?

Kax cBs13aHBI MeX Ty cO00I SHTPOMHS U CTaTUCTHYECKas cymMMma?

Kax cBsi3aHBI MeXTy COOOH IHTANBIUSA M CTATUCTHYECKAs CyMMa?

Kax cBs13aHBI MeXTy cO00H TEIUIOEMKOCTB ITPH TIOCTOSHHOM 00BeMe H
CTaTUCTHYecKast cymma’?

Kaxk cBsi3anbl Mex Ity co00#l TEII0eMKOCTh MPH MOCTOSIHHOM JIaBJICHUHN

U cTaTHCTHUECKasi cymMa?

JInis KakvX CHCTEM cIIpaBe/uInBa (hopMyra
A =-RT In Xexp(-Un/ kT), rae cymma 6epé€tcs o BceM (pU3NIECKU
Pa3NUYHBIM COCTOSHUSAM?

Bcerpa v moHYI0 SHEPTHIO CHCTEMBI MOYKHO IIPEJICTaBUTh KAK CYMMY
SHEPruil MOJIEKyI, €€ COCTABIIAIOIIUX?

Kaxoii cmbict umeet Bennunna Un B popmyne cratuctiku ['nb6ca
A=RTInZexp(-Un/KkT)

Kakue ¢pyHKIMH MHHAMAIBGHEI B COCTOSTHAN TEIITIOBOTO PABHOBECHS?
Kak MeHsIeTCS HEPTHUsI ¢ pOCTOM TEMIIEPATYPHI?

Kak mMeHsiercst 3HTanbIMs ¢ pOCTOM TeMIEpaTyphbl?

Brmsier mn n3MeHeHne ypoBHS OTCUYETa Ha 3HAUYCHHUE CYMMEI 1O
COCTOSIHUIO MOJIEKYJI HeaNbHOro ra3a?

B kakom ciydae Ui CyMMBI COCTOSIHUM M€aJIbHOTO ra3a ClipaBeauBO
PaBEHCTBO

Z=T11Zi
UTo Takoe SKBUJMCTAHTHBIN CTIEKTP?

Yro yuutsiBaeT MHOXHTENb 1/N! B Beipaxkennu X exp(-Un/ kT) = 1/N!
(Z exp(-Ek/ kT))N?

OT KaKux mapaMeTpoB 3aBUCUT dHeprus ['mb6ca naeansHOTO raza’?

OT Kakux MapaMeTpoB 3aBUCHUT BHYTPEHHsISI SHEPTUs HIeabHOTO rasza’?
OT KakuX MapaMeTpoB 3aBUCHUT 3Heprust ['enbMronbLa ujieaabHOro
rasza?

IIpu xakux ycIOBUSX JUIA HJeadbHOTO ra3a BepHa ¢popmyna Cp = Cv +
R?

B pesyneTaTe gero BKIag B TEIUIOEMKOCTE | MOJISI MIGATBHOTO Ta3a OT
OJIHOI KomebaTenbHOH CTeNIeHNn CBOOOIBI MOXKET OBITh Oombie R?
3aBUCHUT 11 BKIaJ KOJeOaTEILHON CTEEHH CBOOOIEI B TEMI0EMKOCTD
UJEANBHOrO ra3a OT TeMIepaTypbl?

Kakoii B1ag B TETIIOEMKOCTB TAET OHA ITOCTYIIATEIbHAS CTCTICHb
cBOOOIBI?

CKOJIBKO JINHUH JOKHO OBITh B KOJIEOATEILHOM CIIEKTPE
OJTHOATOMHOTO Ta3a’?

Jiist Kakoro rasa ciemyeT y4ecTh aHTapMOHU3M KoJIeOaHHH aTOMOB B
MoJekyie?

Yro sBNSETCS NPUIMHON 3aBUCMOCTHU OT TEMIIEPATYPhI CPEIHETO
MEXaTOMHOTO PACCTOSHUS B MOJICKYJIE HICAIFHOTO ra3a’?

Kakue MoneKynbl akTHBHBI B YHCTO KOJIeOaTeIbHOM CIIEKTpe?

CKOJIBKO JINHHH TOJDKHO OBITH B KOJIEOATEIHHOM CIICKTPE JIBYXaTOMHOI
MOJIEKYJIBI, AaTOMBI KOTOPOW COBEPIIAIOT FapMOHHYIECKHE KOJIeOaHMs?

ITpym KakKX YCTIOBUSIX CIEAYeT YIUTHIBATh aHIAPMOHN3M KOJIeOaHUH
aTOMOB B MOJIEKyJie?

Ha kaxux TepMOAMHAMUYECKUX (DYHKIMAX CKAXKETCS BEIPOXKICHUC
OCHOBHOTO JJIEKTPOHHOTO TepMa?

Kaxoit cmeicn umeer I B popmyne Zsp = X (2§ + 1)-exp( (- h2/21kT)1
(I+1))?

Kakoli BK1az B TEINIOEMKOCT 1 MOJISL HI€aJIBHOTO Ta3a AaéT olHa
BpaInaTenbHas CTEIeHb CBOOOIBI?
3aBUCHUT JIM BKIIAJ BpallaTeIbHON CTENIEHN CBOOOABI B TEIIOEMKOCTh
UJEANBHOrO ra3a OT TeMIepaTypbl?
3aBUCUT JIM TEIUIOEMKOCTb MJIEAJIbHOTO ra3a OT TeMIIepaTyphl?
3aBUCHUT M XapaKTepHCTHUECKas TeMIIePaTypa MOJICKYIbI OT
TeMIepaTypsl raza?

OT KaKuX IMapaMeTpOB 3aBHCHUT SHTAIBITHS HICaTLHOTO Ta3a?
KakoBa HHTEHCHBHOCTb JIMHUN BO BpAIaTEIbHOM CIIEKTpPE
JIByXaTOMHON MOJIEKYIIbI?




Brnuser nu u3MeHeHHe ypoBHS 0TCUETa HA 3HAUEHHE SHTPOIINU
UleabHOro Ta3a?

J11s1 Kakoro ABM)KEHHS MOJICKYTT HaOJIFOMaeTCs SKBUANCTAHTHBII
cnekrp?

Bruser mu cuMMeTpHs MOJIKYNIbI Ha 3HaU€HUE TEPMOJUHAMUYECKUX
byHKImn?

Mosket 1 BKIaJ B TEIUIOEMKOCTb OT OJHOM BpaIllaTeIbHOM CTENEHU
cB00OBI ObITH Goubire R (Ha 1 MoTB)?

Kakue MoeKyIbl akTHBHBI B YHCTO BPAIIATENbHOM CIeKTpe?
Brmsier mn n3MeHeHne ypoBHS O0TcUYETa Ha 3HaueHne sHeprun [ nboca
HI€aJILHOTO Ta3a?

Kaxkast u3 cymM cocTosiHMI MOJIEKyIbl U1€aIbHOIO I'a3a 3aBUCUT OT
o0BbeMa cUCTEMBI?

Kaxkoit B1ag B TeIOEMKOCTB 1aET OHA KoJeOaTebHas CTEeHb
cBOOOIBI?

Brusier mu n3MeHeHne ypoBHs OTCYETA HA 3HAUEHUE SHEPIUU
I'enbMrosbla uaeanbHOTo rasa?

Kakwe 3Ha9eHIS MOTYT IPUHUMATh YHCIIA 3aTI0JIHEHUS KaXKI0TO
cocTosiHus U1 ctatuctuku @epmu-upaxa?

Kakue 3HaueHHs1 MOTYT IPUHUMATh YKCIIA 3aMIOJTHEHHS KaXKJI0T0
COCTOSTHHSA JIJIS CTAaTUCTUKH bo3e-Dinirerina?

Kaxoii Bun umeer pacnpenenenue no uMiynscam @epmu-rasa
3JIEMEHTapHBIX 4acTuIy ?

Kakoli Bz nmeeT pacnpeznenenue no ummyiascam boze-raza
9JIEMEHTApHBIX YacTull ?

Kakoii Bun nmeer pacnpenenenue no sHeprusim depmu-rasza
3JIEMEHTaPHBIX YacTul] ?

Kaxoii Bun umeer nonnast sneprust depmu-raza 3jeMeHTapHbIX
yacTuil ?

Kakoii Bun nmeer ypaBHeHue cocTosHust DepMu-rasa aeMeHTapHbIX
yactuy ?

Kaxoii Bun umeer ypaBHeHue coctosiHus bose-rasa aneMeHTapHbIX
yacTuil ?

Kaxkoil Buz nMeer ypaBHEHUE COCTOSIHUS PEAIbHOTO ra3a — ypaBHEHUE
BaH-zep-Baanbca?

Kaxkoit Bux numeet nonusii auddepeniman snepruu ['m66ca s cuctem
C TepeMEHHBIM YUCIIOM YaCTHIL?

ITo xakoit opmyse MOKeT OBITh BEIYHCIEH IEePEeCTaHOBOYHBIN
MHOxUTeNb W B citydae cratuctuku @epmu-Jlupaka ?

ITo xako#t popmyse MOXKeT ObITh BBIYMCIIEH IEPEeCTaHOBOUHBIN
MHOXHUTeNb W B cilydae cTaTUCTUKU bo3e-DiiHinTeiina?

ITo xako#t popmMysie MOXKeET ObITh BBIYHUCIICH IePEeCTaHOBOYHBIN
MHOXHTeNb W B Cllydae CTaTHCTHKU bonbiimana ?

3ammcaTh Z A7 pacTBOpa BHEAPEHUS B ClTydae OECKOHEUHO
pa30aBIeHHOTO PacTBOpA.

3ammcaTh Z A7 pacTBOpa 3aMEIICHHS B cIydae OECKOHEUHO
pa30aBIEHHOTO PacTBOpA.

3ammcaTh Z A7 pacTBOpa 3aMELIEeHHs B C1y4ae CTAaTUCTHKU
Bbonbumana.

3ammcaTh Z A7 pacTBOpa BHEAPEHHUS B CIIydae CTaTUCTUKH DepMu-
Jupaka..3anucats Z A5 pacTBOpa 3aMelIeHHs B ClTydae CTaTHCTHKU
Oepmu-Jlupaxa.

3anucars Z )i pacTBOPa 3aMELIECHUS B CIy4ae CTaTUCTUKH bose-
OHHIITeWHA.

3ammcaTh Z A7 pacTBOpa BHEAPEHUS B CITydae CTaTUCTUKK bose-
OHHIITEWHA.

@Da30BbIi IEPEX0]] KAKOI0 pojia IPOUCXOAUT B Touke Kropu.
3anucath nonHbIH Auddepenian sneprun ['u66ca A1 CHCTEMBI C
NEPEMEHHBIM YHCIIOM YaCTHII.

IIpumenuma nu BOT k TBepAbIM pacTBOpaM 3aMeLICHUS?
IIpumenuma mu mozpens BOT k TBepAbIM pacTBOpaM BHEIPEHUs?

Hcnonb3yst CTATUCTUYECKUE METOBI TOTYYUTh 3aBUCHMOCTb,
oTBevaronIyro nzorepme ancopouu bOT. Mcmonb3ys craTHCTHYECKAE
METOJBI, MOIYYUTh 3aBUCHMOCTH, OTBEYAIOIIYI0 H30TepMe aacopOImu
l'enpu.

Hcnonb3yst cTaTUCTUYECKUE METO/IbI, MOJYYUTh 3aBUCUMOCTD,
OTBEYAONIYI0 H30TepMe ancopbrmu JlanrMiopa.
Kaxk n3meHnnrcs 3aBUCMMOCTb COOTBETCTBYIOLIAs] MOHOCIOMHOM




azcopOIMH MIPH yueTe MPUTHKEHUS aACOPOMPOBAHHBIX MOJEKYI?
Kak nu3mMeHHuTCs 3aBUCUMOCTb COOTBETCTBYIOIIAs MOHOCIIOIHOM
aicopOIMy TIpH ydeTe OTTAJIKUBAHUS aIcoOpONPOBaHHBIX MOJIEKYI?
Hcnons3ys cTaTHCTHYECKHE METO/(bI, MOIYyIHTh 3aBHCUMOCTS,
OTBEYAIONIYI0 H30TepMe aACcOPOIMHU I CIIydast 0JHOPOIHO-
HEOJHOPOIHOHN MOBEPXHOCTH.

UYro urpaet poib TEPMOJMHAMUIECKOTO TIOTEHIIAlIA B CIIydae
M30XOPHO-H30TEPMHUUECKHIX MIPOLECCOB?

UYro urpaer poib TEPMOJMHAMUYECKOrO OTEHNIMANA B CITy4ae
N300apHO-N30TEPMUIECKHX IPOIIECCOB?

3ammcaTh 3aKOH JCHCTBYIOMIMX Macc.

Uro Ha3bIBaeTCs KOHCTaHTOH paBHOBECHs?

OT 4ero 3aBUCUT KOHCTaHTa PaBHOBECHSI?

OT 4ero MOXeT 3aBUCETh PABHOBECHBIH COCTaB.

Ot vero Oyaer 3aBUCETH CTEIEHb JUCCOIHAINHY I AByXaTOMHOTO
rasza?

3ammcaTh 3aKOH ACHCTBYIONMX Macc. VICTIONB3ys CTaTHCTHYECKHE
METOJIbI, BBIBECTH COOTBETCTBYIOIIEE BEIPAXKCHIE.

Hcnonp3ys cTaTHCTHYECKHE METOJIbI, BEIBECTH (hOpMyITy IS pacdeTa
CTEMNEHH AMccolManuu rasa I2 npu BBICOKHMX TeMIepaTypax.
Hcnone3ys cTaTHCTHYECKHE METOIBI, BEIBECTH (hOpMyITy 11 pacdeTa
CTEMNEHH IUCCOIMAIMHY ra3a N2 IpH BBICOKHX TeMIIepaTypax.
OmnpenenuTs 3aBUCUMOCTb KOHLEHTPALUU BOJOPO1a, PACTBOPSIOLIErOCS
B MeTaylie B BUJe atoMoB H ot naBnenus raza H2 nan meramiom.

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiemble
Kon HazBanue
WH/IUKATOPBI Copeprxanue paboTbl
paboTsl paboTsI N
KOMIIETEHIHI
P1 Jomanraee 3aganne | OIIK-1-31;0I1K-1- | Cratuctdeckas Teopus ra3oB. Pacuer TepMoanHaMuUecKux (GpyHKOuUil.
1 V1;0IIK-1-B1;I1IK-4 [ Paccuurars Tepmonunamuueckue Gpynkunu U, H, G,A, S, cv, cp ans 1
-31;11K-4-Y1 MOJIS 33JJaHHOTO Ta3a JUisl TpeX 3aJaHHBIX TEMIEPATYP.
Jia Temnepatypst 298 K cpaBHUTB 110JIy4€HHBIE 3HAYEHUS SHTPOIUU U
TETIJIOEMKOCTH € TAaOIMYHBIMU JaHHBIMH.
P2 Homamnee 3aganue | OIIK-1-31;0I1K-1- | CraTucTrueckasi TeOpHs pacTBOPOB M afcopOuu PacueT nzoTepMsl
2 VY 1;0IIK-1-B1;I1K-4 | ancopOriun.
-Y1;11K-4-31 Paccunrats m30TepMy ancopOmun s 3aaHHBIX 00BEMHOTO 1
MOBEPXHOCTHOTO PAaCTBOPOB
P3 DK3aMeH OIIK-1-31;0TI1K-1-
V1;0IIK-1-B1;I1K-4
-Y1;1IK-4-31

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMEH He IIPEAYCMOTPEH

5.4. Meroauka OLleHKH OCBOCHHsl JUCHMILUINHBI (MoayJs, npakTtuxku. HUP)

Or1eHKa «OTIIMYHOY - 00YYAIOIIHIICS ITOKa3bIBAET ITyOOKIEe, HCUEPIIBIBAIOIINE 3HAHHS B 00BbeMe IPOHACHHON IIPOTpaMMHI,
YBEpEHHO AEHCTBYET MO IPUMEHEHHIO TIOJTyIeHHBIX 3HAHUI Ha NIPAKTHUKe, IPaMOTHO ¥ JIOTHYECKU CTPOHHO H3JTaraeT MaTeprai Ipu
OTBeTe, yMeeT (POPMYIIH-POBaTh BBIBOABI M3 U3JI0)KEHHOT'O TEOPETHYECKOTO MaTepHala, 3HaeT JIOMOIHUTEIFHO PEKOMEH/I0-BaHHYIO
JIUTEpaTypy.

Or1eHKa «XOPOIIIO» - 00YUIAIOMINHCS IOKAa3hIBACT TBEPABIC M JOCTATOYHO ITOJIHBIE 3HA-HUA B 00BheMe IPOACHHON IIPOTpaMMBHI,
JIOMyCKaeT He3HAYUTEIbHBIC OIIHOKY TIPH OCBEIICHUH 33IaHHBIX BOIIPOCOB, IPABUIIBHO AEHCTBYET MO MPHMEHEHHIO 3HAHUH Ha
HPaKTHKE, YeTKO M3J1ara-eT MaTepual.

O1eHKa «Yy/TOBJICTBOPUTEIBEHOY - 00YJArOIIHIACS ITOKa3bIBACT 3HAHNS B 00beMe IPOH-IeHHOI MPOrpaMMBI, OTBETHI U3JIaraeT XOTs U
¢ omuOKaMH, HO YBEPEHHO HCIIPABIIEMbIMH ITOCTIE TOTIOJHUTEIBHBIX U HAaBOAAIINX BOIPOCOB, IPABIIIFHO JICHCTBYET 110
NPUMEHEHUIO 3HAHWI Ha IIPaKTHKE;

O1LeHKa «HEYIOBIETBOPUTEIILHOY - O0YHAIOIIMHCS JOITyCKaeT IpyOble OIMOKH B OT-BETE, HE IOHUMAET CYIIHOCTH H3JIaraeMoro
BOITPOCA, HE yMEeT IPUMEHSTh 3HAHUS Ha TIPAKTHKE, TAeT HEIOJIHBIE OTBETHI HA JIOMOJTHUTENbHBIE M HAaBOASAIINE BOITPOCEHL.

OreHKa «HesBKa» — 00YJarOIIHICS Ha SK3aMeH He SBHIICS.

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. PekomeHayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpLI, COCTaBUTECIIN 3armaBue bubnmoreka I/ISI[aTeJ'ILCTBO, rona

JI1.1 | Kutrens Y. Craructuueckas DneKTpoHHas OMOIHOTEeKA Mocksa: 6.u., 1977
TEPMOTUHAMUKA




MPOBCACHUA ITPAKTUICCKUX 3aHSITHI:

ABTOpBI, COCTaBUTENN 3armaBue Bubnnoreka W3nparenbcTBO, TOL
JI1.2 | Jlanpmay JI. /1., T.5: Cratuctudeckas ¢pusuka Bubnroreka MUCuC , 1964
JIu¢pmun E. M.
6.1.2. JlonosiHuTEIBHASA JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3armaBue Bubnunoreka W3nparenbcTBO, TOL
JI2.1 | XKyxoBuukuii A. A., Ousznueckas xumusl: YueOuuk | bubmmoreka MUCuC M.: Metamnyprus, 1987
IIBapuman JI. A. JUISL CTyJ. METAJLITYpT. CIIEL.
BY30B
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENN 3armaBue Bubnnoreka W3nparenbcTBO, TOL
JI3.1 |benamenko /. K. Ousnueckas xumus: Pazmen: Bubmmorexka MUCuC M.: Yueba, 1979
CratucTiyeckas MEXaHHKa:
Kypc nexiuii 1u1st Ty, crer.
0405, 0643
6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTEpHET»
51 Poccuiickoe obpa3zoBanue: (enepanbHbIil mopTan http://www.edu.ru/ (Ccpinki Ha BHEIIHHI CaiT.)
[OnexrponnsIit pecypc]. — CchUIKM Ha BHEIIHUH cailT..
6.3 TlepeueHnb NPOrpaMMHOro odecrneyeHust
1 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
1.2 |ESET NOD32 Antivirus
I1.3 | Win Pro 10 32-bit/64-bit
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX
M1 Karanor Poccwuiickoii rocynapcteennoit ouommoreku (PI'B) [Onekrponnsiit pecype]. — http://www aleph.rsl.ru (Ccpuikn Ha
) BHEITHNUH caifT.)CCBUIKM Ha BHEIIHUH CaMT..
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasuauenne | OcHarenne
JTroboit Kopryc | YueOHass ayauTopus Uil TIPOBEACHUS | KOMIUIEKT ydeOHOoW Mebenu 70 36 MecT i 00yqaronuxcs,
MynbTumenuitHas 3aHATHA JIEKHUOHHOTO THNA W/WIM JUIs | MyTbTUMEIWiiHOe  00OpyJOBaHWE, MarHUTHO-MapKepHas
MIPOBEACHHUS IIPAKTHICCKUX 3aHITHIA: JIocka, pabouee Mecto mpemonasatens, IIKc moctymom k
UTC «Uurepuer», DMOC yHuBepcuTeTa 4Yepe3 JIMUHBIN
kabuner ©Ha mmnargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus
Jlroboit Kopryc | YueOHass ayauTopus JUIsL TIPOBEACHUS | KOMIUIEKT ydeOHOW Mebenu n0 36 MecT st 00yJaronmxcs,
MynsTUMeuiHAS 3aHATUI JICKIMOHHOTO THIIA W/WIK Ul | MyAbTUMEAUNRHOE  00OpYIOBaHHE, MATrHHUTHO-MapKepHas

Jocka, paboudee Mecro mpenoxasatens, IIKc moctymom
UTC «Unrepuer», DMOC yHuBepcuTeTa 4Yepe3 JMUHBIN
xabuaer Ha mwiatgopme LMS Canvas, IUIEH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus
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KOMIUIEKT  y4ueOHOM  Mmebemn Ha 44 wmecra  ais
obyuaromuxcss, MOV Xerox VersaLink B7025 ¢ dynkuueit
MacmrTabupoBaHUs TeKCTOB U m3o0paxkenmir, 8 IIK c¢
poctynom k UTC «Murepner», OWOC yHuBepcurera
yepe3 JUYHBIM KabuHeT Ha matdopme LMS Canvas,
nuieH3nonHsle mporpaMmMbl MS Office, MS Teams, ESET

Antivirus.

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

CryneHT nproOpeTaeT yMeHNS HCIIOJIB30BAaTh METOABI CTATHCTHIECKOW TEPMOIMHAMUKH JJISI aHATIN3a XUMUYECKUX 1 (ha30BBIX
IPEBPALICHUI B MAKPOCKOIIUUECKUX CUCTEMAX, IPUMEHATh CTATUCTUYECKUE METOBbL ISl ONIPEENICHHS BEPOSITHOCTH 3HAYEHUI
(bM3MYECKUX BEIMYMH; OIHMCHIBATH COCTOSIHUE CUCTEMBI 3aJaHHEM CPEAHHX 3HaYCHUH (PU3HMYECKUX BEJTMYHH, ONPEICISIONIUX TO
W HOE €€ HEMOJTHOE PaBHOBECHE, COCTABIIATh TEPMOJIMHAMHYECKHE HepaBeHCTBA. CTYIEHT yUUTCS ONPEETATh YCIOBUS
SBOJIIOLUH U PABHOBECHS B MAKPOCKOITMUECKIX CUCTEMaX; OCYIIECTBIATh PAacYeThl TEPMOIUHAMHYECCKIX (DYHKIMHA JUIs
Pa3IHYHBIX CUCTEM; OCYILECTBIATh pacyeThl TePMOANHAMUUECKIX BEIMYMH Ia30B C YUETOM Pa3lHYHBIX KBAHTOBBIX 3 (EKTOB;
OCYIIECTBIIATH PAcUeThl M3MEHEHUs TEPMOJMHAMUYCCKUX (DYHKUUH ISl pa3IndHbIX MpoLeccoB. [1omydeHHbIe HABBIKH PacuyeToB
MO3BOJISIIOT CTYJEHTY OIPEAENIATh HAlIPABJIEHUS IPOLECCOB U BBIIOIHSTH PACUEThl PABHOBECHS B CUCTEMAX, COAEPIKAILUX I'a3bl;
OIpeeNATh HAIIPABJICHHS IPOLIECCOB U BBIIONHATL PACUETHl PABHOBECUS B PACTBOPAX; BBIIOIHATH PACUEThI XapaKIEPUCTUK
azgcopbiuu. B urore 06yueHus CTyJEHT CTAHOBUTCS CIOCOOEH Pa3BUBAaTh TEPMOANHAMUYECKIE MOJEIH MIPOLIECCOB B
MHOI'OKOMIIOHEHTHBIX CUCTEMAX, PEIIaTh COOTBETCTBYIOILUE 3a/1a4l aHATUTUUYECKUMU U YUCIEHHBIMU METOAAaMU, aHAJIN3UPOBATh




MOJTy49eHHbIE PE3YIbTaThl; 00OCHOBBIBATH BHIOOP aJE€KBATHBIX MOZETICH.

CryneHT mpuoOpeTacT HaBBIKA CaMOCTOSITENTBHOM PabOTHI C JTUTEPaTypOl UIS IOMCKa HH(pOpMa-IIMK 00 OTACIBHBIX ONPEICICHUSIX,
MOHATHSIX ¥ TEPMHUHAX, OOBSICHEHHS UX IPUMECHEHHS B TIPAKTHICCKUX CUTYAIUAX. DTO MO3BOJISIET OYAYIEMY CIICTIHAINACTY
OCYIIECTBIISITh PELICHUE TEOPETHYECKUX U MPAKTHUECKUX THITOBBIX U CUCTEMHBIX 33]1a4, CBA3aHHBIX C IPO(ECCHOHAIEHON
JIESITENIbHOCTBIO.




