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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSA

1.1 Heab n 32124 AUCUMILIMHBI

Hean mucuuniannbl «TepMoaMHAMHUKa»: 03HAKOMIICHUE CTYIECHTOB C KOHLENTYaIbHbIMU
OCHOBAaMH JHCUHUIUIMHBI «TepMOAMHAMIKA) KaK COBPEMEHHON KOMIUIEKCHOM (pyHIaMEHTaIbHON
HayKd; (OpMHUpPOBAHUE €CTECTBEHHOHAYYHOI'O MHPOBO33PEHUS HAa OCHOBE 3HAHUS OCOOEHHO-
CTEH, OCHOBHBIX IIPUHLHUIIOB M 3aKOHOMEPHOCTEW pa3BUTHA BCeneHHOW; HMHTEIUIEKTyalbHOE
pa3BUTHE CTYAECHTOB YEPE3 CUCTEMY KIIACCUYECKMX U COBPEMEHHBIX €CTECTBEHHOHAYYHBIX KOH-
LEILIHAN.

3ajauM AMCHUILVIMHBI. 03HAKOMUTh CTYJE€HTOB C OCHOBHBIMM IIpOOJIEeMaMu, 3aKOHOMEPHO-
CTSIMH, UCTOPUEH M TCHICHLHUSMHU PA3BUTUS TEPMOJMHAMUKH, B KOTOPHIX PACKPBIBAIOTCS (yH-
JTaMEHTaJIbHbIE Hay4HbIe MTPOOJIEeMbl COBPEMEHHON HayKu; c()OpMUpPOBaTh NOHUMaHHE MPUHIHU-
IIOB IPEEMCTBEHHOCTH, COOTBETCTBUS U HEIIPEPBIBHOCTH B U3Y4YEHUH IPUPOJbI; 1aTh IIPEICTaB-
JIEHHE O PEBOJIIOLUAX B (PU3MKE U CMEHE HayuyHbIX MUPOBO33PEHUH KaK KIIIOYEBBIX JTarax pas-
BUTHSI €CTECTBO3HAHMS, C(HOPMHUPOBATH MOHMMAHHE CYHNIHOCTH ()YHIAMEHTAIBHBIX 3aKOHOB
IPUPOIbI, ONPEEIIAIOUINX O0IUK COBPEMEHHOI'O €CTECTBO3HAHUS, K KOTOPbIM CBOJUTCSI MHOXE-
CTBO 3aKOHOB (hu3uKH; chopMUpOBaTH 3HAHUS, HEOOXOAUMBIC ISl M3yYCHHS CMEXKHBIX JUCIU-
IUIMH; pacIIUpUTh KPYyro3op, cpopMUpOBaTh HayyHOE MBILIUIEHHE U HAyYHOE MUPOBO33PEHHUE,
OCHOBaHHO€ HA CHHTE3€ €CTECTBEHHOHAYUYHBIX U T'YMAHUTAPHBIX KOHIEIIU.

1.2. [Inanupyemble pe3yabTaTbl 00y4eHHS

B pesysnbrare ocBOCHUS TaHHOW JAUCIUILIMHBI Y 00y4aroImuxcst GOpMUPYIOTCS CIEeTYTO-
1€ KOMIICTCHIIUN:
OIIK-1. Criocoben mpumeHsTh 0a30Bble 3HAHUS B 00NIACTH (DH3UKO-MaTeMaTHIecKuX U (MJM) ecre-
CTBEHHBIX HayK B c(hepe cBoei MpodhecCHOHATTEHOM JIEITELHOCTY;

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

VYuebHast qucuuiuinHa « TepMoInHaMHuKay BXOAUT B MOAylb «Teoperndeckas puznka» 00s-
3arenbHOM yactu biioka 1 «JlucuuruinHel (MO IH)» U SIBIISIETCS 0053aTEIbHOM ISl U3yYeHUS U
SIBIISIETCSL 0053aTELHON IS N3yUCHHUS.

ConepXuT ONMCaHuEe MAaKPOCHUCTEM TEPMOJMHAMMUYECKHM CIIOCOOOM, YCTaHABIMBAET CBS3b
MCKAY BECJIMUYMHAMHU, OIMMUCBIBAIOIIMMHU ITOBCACHUA MUKPOYACTUIL (aTOMOB n MOJ'IeKy.]'I), U TCPMO-
JUHAMUYECKUMHU NoTeHuuanamMu. OCHOBY /ISl M3y4eHUs JUCLUIUIMHBI COCTABISET MporpaMma
no obuiemy Kypcy (usuku, paszenam teopeTudeckord uauku: «TeopeTuueckass MEXaHHKa,
«MexaHuKa CIUIOIIHBIX cpeiy, «JJeKTpoauHamMuka», «KBaHToBas Teopus», «Pu3nka KOHACH-
CHPOBAaHHOTO COCTOSTHUS.

3HaHUE COBPEMEHHBIX (YHIAMEHTAIbHBIX HAYYHBIX MOJIOKEHUNA €CTEeCTBO3HAHMSA, €r0 MHU-
POBO33PCHUYCCKUX U METOJOJIOTNYCCKUX BBIBOJAOB SABJIACTCA HeO6X0)]I/IMI)IM DJIEMEHTOM IIOAIO-
TOBKH CIIELIUATUCTOB B JIFO00H 00JIaCTH JEeSTEIBHOCTH.

3HaHUA " HAaBBbIKH, IMOJIYYCHHBIC ITPU U3YUCHUHN TUCHUILIIMHBI, JaAyT BO3SMOXHOCTDb CTYJACH-
TaM OCBauBaTh TaKHe TUCHUIUIMHBI Y4eOHOro IuiaHa, Kak «®Du3nka MakpoMOJIEKylI U MoJIuMe-
poB» 1 «Pu3MKa KUIKAX KPUCTAJUIOBY, HA KAUECTBEHHO 00JIee BBICOKOM YpPOBHE.

3. ObbEM U COJIEPKXAHUE JUCIHHUITJIMHBbI
3.1. O0BLEM TUCHUMILTTHHBI

Ioka3zaTenb 00béMA TUCHUILIHHBI Ounas ¢popma 00y-
qyeHus
O0BEM OUCHUILUIMHEI B 3a4E€THBIX €QUHULAX 5
O0BEM OUCIUIUIMHBI B Yacax 180
KonrakTHas pabora: 92,3




Jlexmun 30
[IpakTHyeckue 3aHATHS 60
13 HUX, B (popMe IPAKTUIECKON MOATOTOBKH 60
KoHTaKTHBIE Yachl HA MPOMEKYTOUHYIO aTTECTAIHIO: 2,3
DK3aMeH 0,3
[Tpenpk3amMeHalMOHHAS KOHCYIbTalUs 2
CamocrosiTenbHas paboTa 78
Kontposnb 9,7

®Dopmoii MPOMEKYTOUHOM aTTeCTalluu SBJSETCS 9K3aMeH B 6 cemecTtpe.

3.2. Conep:xkaHue TUCHMIINHBI

HaumeHoBaHue pa3jiesioB (TeM)
AUCHMILIMHBI ¢ KPATKUM COepP:KaHueM

KosuyecTBo yacoB

Jleknuun

HpaRanecKne 3aHATHA

Oo0ee U3 HUX, B popme
KO0JI-BO NPaKTHYECKOI
MOArOTOBKH

Tema 1. OcHOBHBIC NOHATHSA M TepMHUHBI. Makpo-
cucrembl. TepmMoanHaMuyeckuii crnocod onucaHus
MakpocucTeMbl. TepMoaguHaAMUYecKUe apaMeT-
pbl. PaBHOBeCHbIe H HEpABHOBECHBIE CHCTEMbI
[Tonsitue MakpocucTeMbl. CTaTUCTUYECKOE pacIIpese-
nenue. Cratuctudeckast He3aBUCUMOCTh. CTaTUCTH-
yeckas marpuua. Temneparypa. Makpockonndyeckoe
JBIDKEHUE. AnabaTudeckuil mpoiecc. JlaBienue.
Pabota n xonuuecTBo Tema. TermnoBas QyHKIIHS.
CBoOosiHast 3HEprus U TEPMOJANHAMUYECKUH MOTEH-
ruan. COOTHOIIEHUS MEXY IPOU3BOJAHBIMU TEPMO-
JUHAMHYECKHUX BeIMYUH. TepMoauHamMuueckas 1mkasia
TEMIEPATYP

Tema 2. JuTponus, eé ¢pusnveckuii cmbicia. 3aKoH
BO3PACTAHMsA JHTPOIIHH U ero pu3nyeckass HHTEP-
nperamnus

Pacripenenenuie BeposiTHOCTEM 110 3Heprun. Kpanro-
BbI€ cOocTOsAHMs. CTaTucT4eckuii Bec. CBs3b CTATH-
CTHUYECKOI'0 BECA CO CPEIHEN SHEPrUel. DHTpONU U
TepMOJMHAMHYECKast BEPOSITHOCT. CBA3b SHTPOIIUU
CO CTaTUCTHUYECKUM BecOM. CBsI3b SHTPOIHHU C PYHK-
Uel pacnpenenaeHus. 3aKOH BO3pacTaHusl SHTPOIINH
U ero (hu3nyeckast HHTepIpeTalms

Tema 3. YcioBusi paBHOBeCHSI MAKPOCHCTEMBI BO
BHewHeM noJe. UneansHubiid ras. Pacnpenesenue
Boabumana

Pacnpenenenue bonbimana. Pactipenenenue bosbi-
MaHa B KJIACCUYECKOW CTaTUCTUKE. HepaBHOBECHBIN
uaeanpHblii ra3. CBoOOHAS SHEPTUS OOIBIIMAHOB-
CKOI'0 HJICaJIbHOTO T'a3a. Y paBHEHUE COCTOSHUS UJie-
aJpHOro rasa. Pacnpenenenue cpeiHEN SHEPTUU Ue-
aJIIbHOT'O Ta3a 10 CTEeNeHsIM cBOOOIbl. BHyTpeHH s
SHEPruUs




Tema 4. PaGora n kosinvecTBo Tema. [lepsoe
HA4YaJ10 TePMOANHAMMKH

[TonsiTue anemMeHTapHON paboThI. Y CIIOBHE TTOJIHOTO
muddepennmana. BHyTpeHHsas sHeprus Kak QyHKIHS
coctosiHus. KonmnyecTBo TEmIoThl U TEII0EMKOCTb.
Ob6patumbie U HEOOpaTUMBbIe TIporiecchl. PopMyIn-
POBKa MEepPBOTo Hauanaa TepMoaguHaMUKU. CBS3b MEX-
1y TEIUIOEMKOCTSIMH IIPU IIOCTOSIHHOM JJaBJIEHUU U
NOCTOSTHHOM 00béMe. [IpuMeHeHne nepBoro Havamna
TEPMOJMHAMUKHU K HEKOTOPBIM TEPMOJIUHAMUYECKUM
nporeccam

Tema 5. Bropoe HayaJio TepMoguHAMUKH. O0b-
elMHEHHAsA (opMa MEPBOro U BTOPOIo HA4aJI Tep-
MOAMHAMHMKH

®opMyaupoBKa BTOPOro Havyajla TEPMOJIUHAMUKH.
Teopema KapHo. AGcoitoTHAs TEPMOAMHAMHYECKAST
HIKaia Temneparyp. Y pasHeHue Knaneiipona —
Knaysuyca. CtaTuctuueckuii xapakrep BTOPOro
Hayaja TePMOJIMHAMUKHU

Tema 6. Juranbnus. CBo00IHAS JHEPTIUSI MAKPO-
cuctrembl. TepMoanHaMnyecKkne NOTEHINATbI
BHyTpeHHsIs SHEeprUs KaK TepMOIMHAMUYIECKas
bynkusa. CBoboaHast sHeprus. JHTaNbnus. Tepmo-
IUHaAMHAYECKH rmoTeHnuai I mooca. XuMHUYECKHH ITO-
teHuan. CooTHOIIEeHUs B3auMHOCTH. CBOOOIHAS
SHEprus U MakcuMmaibHas pabdota. YpaBHeHnue [ 'nooca
— I'enpmronbia. CBoOOIHAS YHEPTHS PABHOBECHBIX
cucteMm. TeruoBas pyukuus. Ipdexr xoyns —
TomcoHa

Tema 7. O HanpaBJIeHNU U3MEHEHHUS TEPMOAUHA-
MHYECKHX MOTEHHAJIOB IPH HEOOPATHUMBIX MPO-
uneccax. /[aBjienue. YpaBHeHnue aqnadarsl
OO6patumsbie 1 HeoOpaTUMBbIe nporiecchl. Hampasie-
HUC UBSMCHCHUA TCPMOIUHAMHUYCCKUX IMOTCHIUAIOB
pu HeoOpaTUMBIX Mpoiieccax. [laBieHue u ero cBs3b
€O cBOOOHOM dHEprueil. AnnadaTHYecKuid Mporecc.
YpaBHeHne agnadaTel

Tema 8. XuMu4yeckuii noTeHual, ero pusndeckni
CMBICJI

3aBUCHMOCTH (DYHKIIMH pacIpeesICHHsI OT YKCIIa Ya-
CTHUI. 3aBUCUMOCTh TEPMOJUHAMUYECKOTO MMOTEHIMA-
J1a OT YuCIIa yacTull u sHepruu. Pacnpenenenne ['nod-
Oca ¢ mepeMeHHBIM YUCIIOM YacTUIl. XUMHYECKUN TT0-
TEHIHAJ, €r0 (PU3UIECKUN CMBICIT

10

10

Tema 9. TepMoaHAMHKA OTKPBITHIX CHCTEM
Ornpenenenne OTKPBITON cucteMbl. OCOOEHHOCTH OT-
KPBITBIX CHUCTEM. OHTPONMS OTKPBITBIX CHUCTEM.
KusHp kak oTkphITas cucteMa. OTKpBIThIE CHCTEMBI U
BTOPOE HaYaJI0 TEPMOIMHAMUKH

10

10

Hroro

30

60

60




ITPAKTUYECKASA IIOAI'OTOBKA

Tema

33)13HI/Ie Ha NPAKTHYE€CKYI0 MOAT0TOB-
Ky

KOJIHU4Y€CTBO YaC0B

Tema 1. OcHOBHBIE TOHATHS U
TEPMHHBI. MaKpOCUCTEMBI.
TepmoauHaMudeckuii crocod
OINKMCAHUS MAaKPOCHCTEMBI.

[Tonsitue MmakpocucteMbl. CTaTUCTHYE-
ckoe pacnpenenenue. CtaTucTUuecKas
He3aBUCUMOCTh. CTaTucTUuecKast Mat-
puna. Temnepatypa. Makpockonudeckoe
JIBIDKEHUE. ATnabaTUYeCKUi mpoliiecc.

JlaBnenue. PaboTa 1 KOJIMYECTBO TeILIa. 4
TepmoauHaMHuuecKue napa-
Tennosas ¢pynkuus. CBoOoHas 3HEP-
MeTpsbl. PaBHOBECHBIE 1 o
I'Usl ¥ TEPMOJMHAMUYECKUM MOTEHIMAI.
HEPABHOBECHBIE CUCTEMBI
CooTHOIIEHNS MEX 1Y POU3BOIHBIMU
TEPMOJIMHAMUYECKUX BEIUYHH. Tepmo-
JMHAMHUYECKasl 1IIKajia TeMIIeparyp
Pacnipenenenue BepoATHOCTEN 11O SHEP-
ruu. KBantoBble coctosinus. CTaTUCTH-
N yeckuil Bec. CBs3b CTaTUCTHUYECKOTO BECA
Tema 2. DuTpomnus, e€ puzn- o .
N CO CpeaHel PHepruen. DHTPOIUS U Tep-
YECKHUI CMBICII. 3aKOH BO3pac-
MOJIMHaMU4ecKasi BEposTHOCTb. CBs3b 4
TaHUs SHTPOIUHU U €r0 PU3U-
SHTPOIHHU CO CTATUCTUYECKUM BECOM.
YyecKas UHTepIpeTanus N
CBsi3b 3HTpONMHU ¢ QPYHKIMEH paciipee-
JeHusl. 3aKOH BO3pacTaHUs SHTPOIINUU U
ero (u3nyeckasi HHTEpIpeTalus
Pacnipenenenne boneumana. Pacnipene-
nenue bonabiMaHa B KJIIacCHYECKON CTa-
TucTUKe. HepaBHOBECHBIN UacaIbHbIN
Tema 3. YcnoBust paBHOBECHS
ra3. CBo6oHast HHEPTUsi OOIBIIMAHOB-
MaKpOCHCTEMBI BO BHEIIHEM
. CKOT'0 M/I€aJIbHOTO ra3a. Y paBHEHHUE CO- 4
none. UneansHeii ras. Pac-
CTOSIHMSI HJI€aJIBHOTO Ta3a. Pacnipenene-
npexaeneHne boapnmana o
HUE CpeJHeN SHepruu uaeaibHoro ra3a
IO CTeTIEeHsAM cBOOOAbI. BHyTpeHHSIs
SHEPrus
[TonsiTHE 21€MeHTapHOU pabOTHI. Y ci0-
BHe noiHoro nuddepennuana. Bayrpen-
HSIS1 SHEPTUs KaK (QYHKIUS COCTOSTHHUSL.
KonunuecTBo TEMIOTH U TEMIIOEMKOCTb.
Tema 4. Pabota u xonuuectBo | OOpaTtumble 1 HEOOPATUMBIE POLIECCHI.
temia. [lepBoe Hauano tepmo- | DopMynMpoBKa MEPBOTO HaYajga TEPMO- 4
JTUHAMUKHU JuHaMUKU. CBS3b MEXKIY TEIIOEMKO-
CTSIMU MPY OCTOSTHHOM JIaBJICHUHU U TI0-
cTossHHOM 00BbéMe. [IprMeneHune nepBoro
Hayaja TePMOJIMHAMUKH K HEKOTOPHIM
TEPMOJMHAMHYECKHUM IIpoLieccam
®opMyIHpoOBKa BTOPOTO Hayasla TEPMO-
Tema 5. Bropoe Hauaino tep- muHamukd. Teopema Kapuo. AGcomoT-
MonuHaMuku. O0bequHEHHAST | Hasg TEPMOAMHAMMYECKas IIKala TeMIe- 6
¢dopma 1epBoro 1 BTOporo patyp. YpaBHenue Kinaneiipona —
Hayaj TepMOANHAMHUKH Knay3uyca. Cratuctuueckuii xapakrep
BTOPOT'0 Hayajaa TEPMOJUHAMUKU
Tewma 6. DaTanenus. CBo6oa- | BHyTpeHHsIs S9HEprusl Kak TePMOIUHAMH- 9




Hasl SHEPTUsI MaKPOCHCTEMBI.
TepMOaMHAMUYECKUE TTOTEH-
LUaJIbI

yeckast pyHkius. CBOOOHAS SHEPTHSL.
OHranbnus. TepMoJuHAMUUECKUH T10-
TeHurai | mooca. XuMHUUYECKHUI HOTEHIHA-
an. CootHorenus B3auMHocTu. CB0OOI-
Hasi DHEPrHsl U MaKCUMalibHas padoTa.
VYpasaenne ['m60ca — ['enpmrombia.
CBoOo1Hast YHEPTHs] PABHOBECHBIX CH-
crem. TernoBast pynkuus. ekt
Jxoyns — ToMcoHa

Tema 7. O HanpaBiIeHUU U3-
MEHEHHUS TEPMOJMHAMUYECKUX

OO6patumMbie 1 HEOOpaTUMBIE IPOIIECCHI.
HampaBnenue n3MeHeHus: TEpMOJMHAMH-
YEeCKUX [MOTEHLINAJIOB [P HEOOPATUMBIX

MOTEHITMAJIOB IPU HEOOpaTH- 9
nporeccax. J[aBneHue u ero cBA3b CO
MBIX IIporeccax. /laBieHue. . . .
CBOOOJIHOM PHEpruen. AnuadbaTniaecKkuit
YpaBHeHnue aanadaTel
npouecc. YpaBHeHUE anadaThl
3aBUCHMOCTh (DYHKITHH pacIpeIeIICHUs
OT YHCJIa YaCcTULl. 3aBUCUMOCTH TEPMO-
. JTUHAMHUYECKOT0 IMOTEHIIMala OT YUCia
Tema 8. XuMHUeCKHIl MOTEH-
N yacTHI] ¥ 3Hepruu. Pacnpenenenue ['uo- 10
1ya, ero Gu3n4eCcKuil CMbICI
Oca ¢ nmepeMeHHbIM YHCIIOM YacTHIl. XU-
MUYECKHUIl MOTEHINA, €ro PU3nIEeCKuil
CMBICI
Ornpenenenue OTKpbITON cucteMsl. Oco-
OEHHOCTH OTKPBITBIX CUCTEM. DHTPOIHUS
Tema 9. TepmonuHammuka oOT-
OTKPBITBIX cUCTEM. JKH3Hb KaK OTKPBITAs 10

KPBITBIX CUCTEM

CHUCTEMA. OTKpI)ITBIG CHUCTEMBI U BTOPOC
Ha4aJI0 TCPMOJAWUHAMUKN

4. YYEBHO-METO/MYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTHI

OBYYAIOIIUXCHA
®op-
P Dop-
MBI ca-
Tembl 1151 camo- Konu- MBI
H3zyuaembie BOnpo- MocTo- | MeTtoanyeckue odec-
CTOATEJILHOTO 4eCTBO oT4yer
Chbl ATeNb- nevyeHust
U3y4eHust 4yacos . yer-
HOM
HOCTH
padoThI
Craructuueckoe
pacrpeneneHue. JLA. Jlannay, E.M.
Craructuyeckas He- Judummu. Cratuctu-
PaGora
Makpocucremsl. | 3aBucumocTb. Cta- gyeckas ¢pusuka. 2010.
C JIuTe- Kon-
TepmoauHaMuue- | TUCTUYECKAS MATPHU- AT N.®. [llerones. Dnemen- CIICKT
CKHI CTIOCOOBI na. Temneparypa. poﬁyn ThI CTATUCTHUYECKON Me- eméI;
ONMCaHus Makpo- | MakpoCKOIHUYeCKOe P XaHHUKH, TEPMOIMHAMHU- pen
10 UHTEp- 1IEH-
cucreMsbl. PaBHo- | nBuxenue. Tepmo- KM 1 KuHeTHKH. 2008.
HETOM, HBIE
BECHBIE U HEPAB- | JAMHAMUYECKAas IlIKa- <on A.H. T'onoB. CoopHHK sana
HOBECHBIE CHCTE- J1a TeMueparyp. 3a/1a4 10 CTaTUCTHYE-
. CyJIbTa- . 9K
MBI Annabarnueckuit - ckoit pusuke. 2012.
npouecc. Tepmoau- dusnueckuii SHIUKIO-
HaMUYECKHUE BEJIN- NEeANYECKUN CI0Baph
YUHBI
OHTponusi, eé Pacnpenenenue Be- 10 PaGora JILA. Jlannay, E.M. Kon-
buzndecKuit POSITHOCTEH 1O cymre- | Jludmmn. Cratuctu- CIIEKT,




CMBICJI. 3aKOH
BO3pacTaHus JH-
TPOTIUH U €T0 Pu-

sHepruu. KBaHtoBbie
COCTOSIHUS. DHTPO-
usl ¥ TEPMOJIMHA-

paty- | deckas ¢pusuka. 2010. | pemén
poitu | M.®. Ulerones. DnemeH-| mEH-
UHTEP- | ThI CTATUCTHYECKON Me-

HeM noiie. Une-
aITLHBIN Ta3. Pac-
MpeJeIeHNe
bonsmMmana

0OJILIIMAHOBCKOTO
UJealIbHOTO Ta3a.
YpaBHeHHE COCTOS-
HUA UJEATBHOIO ra-
3a. Pacnipenenenue
CPEIHEN dDHEPIUKn
UJIeaTbHOTO Ta3a 1o
CTETEeHSIM CBOOO/IBI.
BuyTpeHnHss sHep-
THs

10

pOfI - XaHUKH, TCPMOANHAMUN -

HbIE
3UYecKasi UHTEep- MUYECKasi BEPOAT- HETOM, | XaHWUKH, TEPMOJMHAMHU- | 3aj]ia-
npeTanus HOCTb. CBSI3b HTPO- KOH- Kk ¥ kuHetuku. 2008. qu
[N CO CTATUCTHYE- cynera- | A.H.T'ono. CoopHuK
ckuM BecoM. CBs3b 10701 3a/1a4 10 CTaTUCTHYE-
SHTPOIUH C QYHK- ckoii ¢puzuke. 2012.
HUEeH pacupeaere- dusnueckuii SHIUKIO-
HUs. 3aKOH Bo3pac- NEUYECKUN CII0Baph
TaHUs SHTPOIHH U
ero ¢puznyecKas uH-
TepupeTanus.
Pacnipenenenue
boapnmana. Pac-
npenenenue bonbu- JLA. Jlannay, E.M.
MaHa B KJIaccHue- JInpmmu. Cratuctu-
CKOI CTaTUCTHUKE. gyeckas ¢usuka. 2010.
N PaGora
HepasHoBecHbIl N.®. Illerones. DnemeH-
VYcnoBus paBHO- . C JIuTe- o Kon-
WJIeaTbHBIN ra3. THI CTATUCTUYECKOMN Me-
BECHSI MAKPOCH- paty- CIEKT,
CBoOoiHas YHEPrHs
CTEMBbI BO BHEIII-

CIIEH
ki 1 kuaeTuk. 2008. P

Pab6ota u xonu-
YECTBO TEILIA.

IIepBoe Hauaio
TEPMOJUHAMUKHI

IlonsiTHe 2nemen-
TapHOU paboTHI.
YcnoBre noaHoro
nuddepeHnmana.
BryTpeHnHss sHep-

TSl Kak QyHKIUS
cocrosHus. Konnue-

CTBO TEIUIOTHI U
Term10éMKoCcTh. O0-
paTtuMmsble 1 HeoOpa-
THUMBI€ MTPOLIECCHI.
dopMynpoBKa
MepBOro Hayaa
TEPMOANHAMHUKH.
CBs3b MEXTY TETI-
JOEMKOCTSIMU IIPU
MOCTOSIHHOM J1aBJle-
HUU U IOCTOSSHHOM
o6béme. [Ipumene-
HUE TEpBOTo Havana

TEPMOAMHAMHKHU K
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UHTEP- EH-
p A.H. I'onos. CoopHHK
HETOM, HBIC
<on 3ajia1 10 CTATHCTIE- |
ckoii ¢uzuke. 2012.
CyJbTa- . 9K
- dusnueckuil SHIIUKIO-
NeNYECKU CIIOBaph.
X. Kupakocsia. Ctpyk-
TypHas ¢usuka. 2011.
JILA. Jlannay, E.M.
PaGora JInpmmu. Cratuctu-
yeckas ¢usuka. 2010.
C JIUTe- Kon-
N.®. Illerones. DnemeH-
pary- . CTIEKT,
. ThI CTATUCTUYECKOM Me- N
poit u pemén
iTe XaHWKH, TEPMOJIMHAMH- | © . |
HCTOII\)/I KU U KuHeTHku. 2008. HEIe
> | A.H.T'onos. CoopHuk
KOH- 3aja-
cvipTa. | 33T TIO CTaTHCTHYC- w
Y ckoit busmke. 2012,
U

duznueckuii IHIUKIO-

MEeIMYECKU CII0Baph




HEKOTOPBIM TEPMO-
JTUHAMUYECKUM
nporeccam

Bropoe Hauano
TEPMOIMHAMHUKH.
O0bpenuHéHHAL
¢dbopma niepBoro u
BTOPOT0 Hayal
TEPMOIMHAMUKHU

®opMynHMpoOBKa BTO-
poro Hayala TepMo-
nrHamuku. Teopema
Kapno. AGcomotHast
TepMOJIMHAMUYECKas
IKaJIa TeMIepaTyp.
YpaBuenune Kna-
nepoHa —
Knaysuyca. Cratu-
CTHUYECKHI XapakTep
BTOpPOT'0 Hayaia
TEPMOJUHAMUKHU

Pabora
C JIuTe-
pary-
poii u
WHTEp-
HETOM,
KOH-
CyJbTa-
108701

JLA. Jlannay, E.M.
JInpmun. Cratuctu-
geckas gusuka. 2010.

N.®. llerones. DneMeH-
Thl CTATUCTUYECKON Me-
XaHUKHU, TEPMOIMHAMHU-

k1 ¥ KuHeTuku. 2008.
A.H. T'omoB. C6opHUK
3a/1a4 10 CTaTHCTHYC-

ckoit pusuke. 2012.
DOU3NYECKUN SHITUKIIO-
MEUYCCKUN CIIOBApPh

Komn-
CIICKT,
peueH

méH-

HBIE

3aja-
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Onransnus. Cso-
00/1Has SHEPTUs
MaKpOCHCTEMBI.

TepmoanHamuue-
CKHE NIOTEHIINA-

JIBI

BuyTtpeHnHss sHep-
TS KaKk TePMOJIMHA-
MuYeckasi QyHKIHS.
CBobOoHas sHEeprusl.
Onranbnus. Tepmo-
JTUHAMHUYECKH 1Mo-

teHman ['mboca.
XUMHUYECKUN TO-
teHuan. CooTHo-
IICHHS B3AUMHOCTH.
CBoOoiHast FHEPrHs
¥ MaKCcHUMaJbHas pa-
6ota. YpaBHeHUE
['u66ca — ['enbMm-
roabia. CBoboaHast

SHEPTHsl paBHOBEC-
HBIX cucTeM. Terio-

Bas pyHKuuA. -

¢bext Dxoyns —
TomcoHa

Pa6ora
C JUTe-
pary-
poit u
HHTEP-
HETOM,
KOH-
CyJnbTa-
115041

JLA. Jlannay, E.M.
JInpmun. Cratuctu-
gyeckas ¢usuka. 2010.

N.®. llerones. IneMeH-
ThbI CTATUCTHYICCKOM Me-
XaHUKH, TEPMOJIUHAMHU-

K1 1 kuHetuku. 2008.
A.H. T'onoB. CoopHHK
3a7a4 110 CTaTUCTHYE-

ckoii ¢uzuke. 2012.
®Ou3nyecKuil YHIINKIIO-
NeANYECKU CI0Baph

Komn-
CIICKT,
peueH

IEH-

HbBIE

3aja-

qHu

O nanpasneHun
W3MEHEHUS TEP-
MOAMHAMUYECKUX
MOTEHITUAJIOB MPU
HEOoOpaTHUMBIX
nponeccax. Jlas-
JieHue. YpaBHe-
HUE anuadaTel

OGparumbie U HEOO-
paTUMBbIE IPOLIECCHI.
Hampasnenue nsme-
HEHHUs TepMOJNHA-
MUYECKHUX MMOTEHITN-
aJIoB TIpU HeoOpaTH-
MBIX MPOIECCaX.
JlaBneHue u ero
CBSI3b CO CBOOOIHOM
sHeprueil. Anuaba-
TUYECKUI MpOoIecC.
VYpaBHenue agnabda-
TBI

Pa6ota
C IUTe-
pary-
poil u
HHTEP-
HETOM,
KOH-
CyJnbTa-
1107071

JILA. Jlannay, E.M.
JIudprun. Cratuctu-
yeckas ¢pusuka. 2010.

N.®. Illerones. DnemeH-
TBI CTATUCTHYECKOHN Me-
XaHHUKH, TSPMOTMHAMH-

K1 1 kuHetuku. 2008.
A.H. I'onos. COopHUK
3a7a4 110 CTaTUCTUYE-

ckoit pusuke. 2012.
Du3nIeCcKU SHITUKIIO-
MEeINYECKU CII0Baph

Komn-
CIICKT,
peueH

IEH-

HBIE

3aja-

qHu

XUMHYECKHUH IT0-
TEHIIHaN, ero (u-
3UYECKUN CMBICII

3aBUCUMOCTD (YHK-

IIUU pacIpeieleHUs
OT YMCJIa YaCTUL.
3aBHUCUMOCTD TEp-

PabGota
C IUTe-
pary-
poit u

JILA. Jlannay, E.M.
JIudpurun. Cratuctu-
yeckas ¢usuka. 2010.

N.D. llerones. DneMeH-

Komn-
CIICKT,
pewmén

mEH-
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MOJIMHAMHYECKOTO
IMOTCHIIMAJA OT
YycJia YacTHUIL] U

sHepruu. Pacnpene-
nenue I'nbd6ca c me-

PEMEHHBIM YHCIIOM

JacTHUIl. XUMHUYE-

CKHUH TIOTSHIIHNAII,
ero (hu3nyecKuii
CMBICTT

UHTEP- | Thl CTATUCTUYECKOU Me-| HbIE
HETOM, | XaHUKH, TCPMOJMHAMH- | 3a]a-

KOH- k4 ¥ kuHetuku. 2008. qy
cynera- | A.H. T'onos. CoopHuK
105071 3aJay4 [0 CTaTUCTAYE-

ckoit pusuke. 2012.
dusnueckuii SHIUKIO-
MEIMYECKUN CIIOBAPb.
A K. laguBanss, JI.H.
Yaycos. bivkHuii opu-
EHTAIMOHHBIN MOPSIIOK
B PacTBOpAaxX MOJIUME-
pos. 2012.

Onpenenenue ot-
KPBITOW CHCTEMBI.
OC00EHHOCTH OT-
KPBITBIX CUCTEM.
TepmoauHamuka DHTpONUS OTKPbI-
OTKPBITBIX CH- TBIX cucteM. JKu3Hp
CcTeEM KaK OTKpbITasl CH-
crema. OTKpBIThIE
CHCTEMBI U BTOPOE
Ha4yaJio TEPMOIUHA-
MUKH

JLA. Jlannay, E.M.
JIndmun. Cratuctu-

Pa6ora
gyeckas ¢usuka. 2010.
C JIuTe- Komn-
N.®. llerones. IneMeH-
paty- o CITEKT,
. TBI CTaTUCTHYECKON Me- N
poit u peméH
XaHUKHU, TEPMOMHAMHU- N
8 UHTEp- IEH-
Ky 1 kuHetuku. 2008.
HETOM, HbIC

A.H. I'onos. CoopHHK
KOH- 3aja-
cvnprg. | 330a4 TIO CTaTHCTHYE- w
yHHH ckoit pusuke. 2012.
OU3NYECKUIN IHIUKIIO-

e AUYECKUMN CJIOBAPhb

HUroro

78

5. ®OHJI OIEHOYHBIX CPEJCTB JJIsI TIPOBEJEHUSA TEKYIIEA U ITPOME-
KYTOUYHOM ATTECTAIIMH 11O JJUCIHUTIIMHE
5.1. [lepeyeHb KOMIETEHUMI C YKA3aHUEM 3TAaNoOB UX ()OPMHPOBAHUS B NPoLIEcce 0CBOe-

HHs 00pa30BaTEJIbHOI NPOrpaMMBbI

KO)I 1 HAUMCHOBAHUE KOMIICTCHIITUN

Otanbl GopMUpPOBaHUS

OIIK-1. CrocobHOCTh MPUMEHATH 0a30BbIe
3HaHUS B 00J1aCTH (HPU3UKO-MATEMATHUECKHUX
U (WIKM) eCTECTBEHHBIX HAayK B cdepe cBoe
poeCCHOHAIBHON JIESTENHHOCTH,

1. PaboTa Ha y4eOHBIX 3aHATHIX.
2. CamocTosiTenbHas padora.

5.2. Onucanue nokasareJieil U KpUTepUeB OLCHUBAHUS KOMIIETCHIMI HA Pa3IMYHBbIX 3Ta-
nax ux (popMupoBaHuUs, ONNUCAHME IIKAJ OLICHUBAHUS

Ome- | Ypomenb | Drambl hopmu- Onucanue Kpurtepun [IIxana

HuBa- | chopmu- pOBaHUS MoKasaresei OIICHUBAHMSI OLICHU-

e€MbIe | POBaHHO- BaHUs

KOM- CTH

TEeTCH

TEH-

02078

OIIK- | IToporo- 1. Pabora Ha | 3HaTh OCHOBHBIE MOJENH 3adad | nokiai, peme- | I[llkama

1 BBIi y4eOHBIX 3aHf- | B paMKax IUCIUIUIMHBI C yd4e- | HHE 3a/1a4, 10- | OICHH-
THUSX. TOM UX TPaHHI] IPUMEHUMOCTH; | MaIIHee 3ajia- BaHUs
2. Camocrosi- | yMETh TPaMOTHO HCIIOJIb30BATh HHUE peuieHus
TeabHas pabo- | B MpoPEeCCHOHAIIBHON NIESTEIb- 3a/1a4
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Ta. HOCTH 0a30BbIC 3HaHUS (yHIa- [xama
MEHTAJIBHBIX Pa3JIeIOB MaTeMa- OLIEHU-
TUKH, CO3/1aBaTh MaTeMmaruye- BaHUs
CKHE€ MOJICJIA THITOBBIX Mpodec- JIOMaIll-
CHOHAJIbHBIX 3a/lad W HHTEp- HEro 3a-
MPETHPOBATh TOJNyYeHHBIC pe- TaHUS
3ylbTaTbl C YYETOM TpPaHUI]
IIPUMEHUMOCTH MOJIEIIEH
[IponBu- 1. PabGora Ha | 3HaTh OCHOBHBIC MOJENM 3a7ad | nokiai, peme- | I[llkama
HYTHII y4eOHBIX 3aHS- | B paMKax IUCIUIUIMHBI C yde- | HHE 3a/1a4, 10- | OIICHH-
THUSX. TOM UX TPaHMI] IPUMEHUMOCTH; | MaIIHee 3a]ia- BaHUs
2. Camocrosi- | yME€Th IT'PaMOTHO HCIIOJIb30BaTh | HHE, IPAKTH- | PEILICHUs
TenbHas pabo- | B mpodeccnoHanbHOM AeaTenb- | Yeckas MoAro- 3a/a4
Ta. HOCTH 0a30BBIC 3HAHUS (yHIA- TOBKa [xaia
MEHTAJIbHBIX pa3/eioB MaTeMa- OLICHU-
TUKH, CO3/1aBaTh MaTeMaTHhye- BaHUs
CKH€ MOJIEJIA THIIOBBIX Mpodec- JIOMalll-
CHOHAJBHBIX 33/lad W HHTEp- HEro 3a-
NPEeTUPOBATh TMOJyYCHHBIE pe- TaHus
3yIBTaThl C YYETOM TPaHMII [xaia
IPUMEHUMOCTH MOJeNei OLICHU-
BJIQJICTh METOJAMHU HCIIOJIh30- BaHUs
BaHUS B MpodeccHoHaNbHOM MPaKTH-
NEeATEILbHOCTH 0a30BBIX 3HAHUHU qeCcKOU
(yHIaMEHTaNbHBIX  pPa3/ieJioB HOJro-
MaTEeMaTHKH JIJIsl CO3JIaHUS Ma- TOBKHU
TEMaTHYeCKUX MOJIeJIe THIIO-
BBIX NMPO(ECCUOHAIBHBIX 3aj]a4
U MHTEPIpPETAlH MOJTYYSHHBIX
pPE3YJIbTaTOB C yYETOM TPAHUIL
NPUMEHUMOCTH MOJeINel
Ikajia 1 KPpUTEPHUH OLIEHUBAHNS HANUCAHMSA JOKJIA1a
YPpOBHHU OlleCHUBAHUSA Kpurepumn oueHuBanust bajibl
Buvicokuii( omauuno) Ecnu crynent orobpasun B gokinane 71-90% BeiOpannoii | 8-10
TEMBI.
Onmumanvusiii( xopouwo) | Ecnu ctynent orobpasuin B noknane 51-70% BeiOpanHon | 5-7
TEMBI
Yooesnemeopumenvhutii Ecnu ctynent orobpasun B noknane 31-50% BeiOpannoit | 2-4
TEMBI
Heyoosnemeopumenvuuiii | Ecnu ctynent orobpasun B noknane 0-30% Beiopannoit | 0-1
TEMBI
Ikajia 1 KpUTEPHUH OLIEHUBAHMS PellleHHs 32124
YpOBHHU OlleHUBAHUSA Kpurepumn ouneHuBanus banbl
Buvicokuii( omauuno) Ecau crynent pemun 71-90% ot Beex 3amau 8-10
Onmumansusiii( xopowo) | Ecnu crynent pemmi 51-70% ot Bcex 3aaau -7
Yoosnemeopumenvhuiii Ecmu crynent pemnn 31-50% ot Beex 3amau 2-4
Heyoosnemeopumenvuwiui | Ecnu crynent pemmit 0-30% ot Bcex 3a1au 0-1
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IlIkasia u KpuTEpHH OlLIECHUBAHUS TOMAIHUX PadoT

YpoBHH OLICHUBAHUSA Kpurepuu oueHnBaHus baybl

Buicoxuti( omnuuno) Ecnu crynent permmmn 71-90% ot Beex nomamnux pa6or | 8-10

Onmumanousiii( xopowto) | Ecnu crynent pemmn 51-70% ot Bcex momamHux pabor | 5-7

Yooenemeopumenvhutii Ecnu crynent permmn 31-50% ot Beex nomamnux pabor | 2-4

Heyoosnemeopumenvuoui | Ecnu crynent pemi 0-30% oT Bcex JOMaIHUX padoT 0-1

HlkaJia oueHMBaHUSI NPAKTUYECKON MOATOTOBKH

Kpurepuu onienuBanus bannbt

BBICOKAsl aKTUBHOCTH Ha MPAKTUYECKON MOATOTOBKE, BHIMOIHEH(bI) 3a/1a41 )
/ KOHTPOJIbHBIE PA0OTHI / OTPaOOTaH ANTOPUTM PELICHHS 33134 MO KaKI0U
TeMe

CpeIHsisl aKTUBHOCTh Ha MPAKTUYECKOM MOArOTOBKE, BBIMTOIHEH(bI) 3a1a4u / 2
KOHTPOJIbHBIC pa0OTHI / HE TIOJHOCTHIO OTPAOOTAH ATOPUTM PEIICHUS 3a-
Jla4 Mo KaXKJ10i TeMe

HU3Kas aKTUBHOCThH Ha MPAKTHYECKOM IMOATOTOBKE, 3a/1a4M / KOHTPOJIbHBIC 0
paboTel / HE 0TPabOTaH aJrOPUTM PELICHUs 3a]a4 MO KaKJ0M TeMe.

5.3. TunoBble KOHTPOJILHBIE 321aHUS WJIM HHbIE MATePHAJIbl, He00X0AUMBbIe /ISl OeHKHU
3HAHMI, YMeHMii, HABBIKOB U (/M) ONBITA AeATeIbHOCTH, XaPaAKTePU3YIOLIHUX 3Tanbl (op-
MHMPOBAaHMS KOMIIETEHINI B NpoLecce 0CBOeHHs 00pa3oBaTeIbHOI MPOrpaMMbl

IIpumepsl JOMAINHUX 32 aHUT

1. Onpenenuts TemnoéMkocTs Cy, H30TEPMUUECKYIO COKUMAEMOCTb M KOG GHULNUEHT TEIIo-
BOT'O pacIIMpeHust uepes3 noreniman [ nooca.

2. Omnpenenuth TepMmoynpyruit spdext (0T/0p)s cucTeMbl IpU aarabaTHYECKOM MpoLecce.
Be1quciuTh ero Uit HASaNbHOIO ra3a, 3aHMMarouero oobséM V 1 umeroero TermioéMkocts Cp.

3. OgHOTUTIHBIE HICATbHBIE Ta3bl C OJUHAKOBBIMU TeMIlepaTtypoi To u umcioMm atomoB N
HaxoJATCs B cocyaax pazHoro ooséma Vi u V,. OnpenenuTs MaKCUMAIIBHYIO TIOJIE3HYIO padoTy
Ipy WX CMEIIMBAaHUU (COCAMHEHHH). YKa3aHHe: BOCIOIB30BAThCSI (HOPMYIION DHTPOIHH:
S =KkN[In(V/N) + 1.5InT] + NSp(m).

4. BBIYUCTUTH TOTOTHUTEIbHBIC PHEPTUIO U TEIIOEMKOCTh, MpuoldpeTaeMyto razoM u3 N
MOJIeKyI ¢ xEcTkumu aunossiMu 0o B ctadbom (edg << KT) 31eKTpHUECcKOM MOJIe ¢ HAMPSKEHHO-
CTBIO €.

5. Beruucnuts sHTponuio raza Gepmu npu HU3KOIM TeMIieparype.

6. IMomyunts hopmyny IlnmaHka U TEIIIOBOTO M3IYYEHUS B Cpesie, Y KOTOPOU IOKa3aTelb
npesomiieHus N(v) 3aBUCUT OT YaCTOTHI.

7. TlomyuuTh ypaBHEHUE COCTOSHUS DJIEKTPOHHOTO Ta3a MpH a0COIIOTHOM HYJIE TEMITEPaTy-
PBL

8. OueHnuTh CKOPOCTH 3BYKa B ajMase, 3Hasl, 4To ero nebaeBckas temmeparypa Op = 1860 K,
a moctostHHas pemétku d = 1.54 A.

9. OmnpenenuTth YnUCI0 CTOIKHOBEHUH 3a €AMHUILY BPEMEHH 3JIEKTPOHOB CO CTEHKOH cocy/a,
B KOTOPOM HaXOJIUTCS dJEKTPOHHBIN ra3 Ipu aOCOTIOTHOM HYJIE TEMIIEPaTyPhl.

10. Boeraucnuts nosnoe uncio poronoB N B 00béMe V 1 HaliTH ypaBHEHHE aualaThl
¢dboTOHHOTO raza.
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IIpuMepbl BADHAHTOB pelieHus 3a1a4

Bapuant 1

1. 1 kr nIByXaTOMHOIO raza HaXOAMUTCS TOJl JaBJICHUEM [ = 8-10* I1a u MMeeT MIOTHOCTH
p = 4 kr/m>. HaifTH SHEPIHIO TEIIOBOTO ABIKEHHS MOJICKYJI Ia3a [PH STHX YCITOBHSX.

2. OmpenenuTh CPEIHIO JJIUHY CBOOOIHOTO MpoOera MOJEKYJI W YUCIO COyAapeHHi 3a
1 ¢, npoucxoasMX MeX1y BCEMH MOJIEKYJIaMU KHCIOPOA, HaXOSIIErocst B cocyie EMKOCTbIO
2 1 ipu temmneparype 27 °C u nasnenuu 100 xIla.

3. KakoBa yznenpHast TENJI0EMKOCTb IIPH IOCTOSHHOM 00BEME CMECH JBYX I'a30B, €CJIM Mac-
CBI TIEPBOTO Ta3a My, Macca BTOPOTO ra3za My, BETUYUHBI YICTbHBIX TEIUIOEMKOCTEH KaXKIO0ro ra-
3a paBHBI: Cy1 U Cyp?

4. Jlo Kakoil Temreparypsl Harpeercs ras, coaepkauiuiica B 6amuione o0bémMom V mpu 1aB-
JICHUU P1 U TeMIiepaType 11, €CIIH eMy COOOIIUTh KOJIMYECTBO TEII0Th Q7

5. B xwunoit xomHate Obuio xojomHo. [locrme Toro kak 3arommiam OaTapew, TemIeparypa
Bo3ayxa nossicuiiack Ha At = 20 °C. O6béM komHats! V = 150 m°. Kak m3MeHuach BHYTPEHHSA
SHEPTHUs BO3/AyXa, HAXOJSIIETrocsi B KOMHaTe?

Bapuanr 2

1. Yemy paBHa Hanbosee BEpOSTHAS CKOPOCTh JBMXKEHUS MOJIEKYJ KUCIIOPOJIa IPH TeMIIe-
parype T = 273 K.

2. T'opsiuass BoJa HEKOTOPOM Macchl OTHAET TEIJIOTY XOJIOAHOM BOAE TakoW e Macchl U
TEMIEPATYpPbl UX CTAHOBATCSA OJUHAKOBBIMU. [loKka3aTh, UTO SHTPONUS MPU 3TOM YBEIUUHBAET-
csl.

3. Ompenenuth KOJUYECTBO TEIUIOTHI, KOTOPOE COOOMIEHO 2 KI' T'eliusi MPH IMOCTOSHHOM
o0béMe, eciu ero Temmneparypa nosbicuiiack Ha 100 K. Ha ckonbko M3MeHMIach BHYTPEHHSS
SHEprus raza u kakas pabora Obuia copepuieHa UM?

4. C xakoil CKOpOCTBIO JIOJKHBI JIETETh JIBE MYXH HaBCTpeuy ApPYyr ApYry, 4yToObl MOcie
CTOJIKHOBEHUS OT HUX HUYETO HE 0CTajIoCh?

5. 64 ManeHbKHE KanejabKu PTYTH CIMBAIOTCS B OJHY Karuro. Ha cKonbKo rpagycoB MOBBI-
CUTCs TemrepaTypa OOJbIION Kalljii 0 CPAaBHEHUIO ¢ TEMIIEpaTypol MajeHbKUX Kanenb? Panu-
yC KaXJI0M ManeHbKOM Kanenbku — 1 M.

I[IpumepHbIe TEeMBI AJ5 T0KJIa/1a

HyneBoe Hauano tepmoaunamuku. Temnepatypa. ['a3oBas remneparypa.
Buytpennss sneprus. Pabota u terora. I[lepBoe Hayano TepMoIMHAMUKH.
[lepBoe Hauano TepMOUHAMUKHU B JU(depeHnnaIbHoi (hopMe 3arucu.
VYpaBHEHHE COCTOSIHUSA. Y paBHEHUE COCTOSIHUSI UICAJIBHOTO Ta3a.
Omnsit JIx0yns. BHyTpeHHss sHeprus naeaibHoro raza. Pabora npu n30TepMuyecKkoM u3-
MEHEHUHU 00bEMa HJ1ealIbHOTO Ta3a.
6. TermIoéMKOCTh TEPMOJIUHAMUYICCKON CUCTEMBI. TeII0éMKOCTh MTPH MOCTOSTHHOM 00bEME 1
IIOCTOSIHHOM JIaBJICHUH.
7. PaBHOBecHBII KBazucTaTHueckuii mpouecc. PaboTa npu u3meHeHNH 00bEMa CUCTEMBI.
AnmnabaTuyecKuii 1 H30TEPMUYECKUN TPOIIECCHI.
8. AnmabaTtndeckue MpOIeCCHl B Ta3ax. Y paBHEHUE aarnaldaThl UICATBHOTO ra3a.
9. Bropoe Hauano tepmoanHamuku. @opmynuposku KensBuna u Knaysuyca.
10. [uxn Kapwo.
11. IlepBas Teopema O HUKJIAX.
12. AGcoinoTHas TEpMOJMHAMHUYECKAs TEMIIEparypa.
13. Koaddunment nonesnoro aeiicraus muxia Kapao.
14. DKBHUBAJICHTHOCTH a0COJIIOTHOM TEPMOJIMHAMUYECKOM ¥ Ta30BOM TeMIIepaTyp.
15. Bropas Teopema o IuKiIax.
16. DHTponus Kak GYHKIHS COCTOSHUS CUCTEMBI. [I[prHITMT BO3pacTaHus SHTPOIHUH.

agkrownE
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17. HepaenctBo Knaysuyca [11st 3HTpOIIMN U30JIMPOBAHHON CHUCTEMBI.

18. Iuddepenuuman sHTPONNH U CBA3aHHBIE C HUM TEPMOAMHAMUYECKHUE COOTHOLICHHUSI.

19. DHrponus uaeanbHOrO ra3a B pa3iIn4HbIX IEPEMEHHBIX.

20. ApnutuBHOCTH SHTponuu. [Ipumep HeoOpaTUMOro mporecca B TEIJIOU30IUPOBAHHON CH-
cTeMe.

21. CraTuUCTHYECKOE OINpeACIICHHE SHTPONHH (SHTpoIus 1o boiabiMany).

22. M3ortepMmsl peanbHOro Bemiectsa. [lonstre o pazax. MeractabuiabHbIE COCTOSHHUSL.

23. JlaBnenue B cucteMe npu (pazoBoM paBHOBecuu. BeiBoa dpopmynel Kiaiinepona-
Knay3snyca.

24. YpaBHenue Ban-nep-Baanbca.

25. Kpurtnueckue nmapaMmeTpsl BeIecTBa. 3aKOH COOTBETCTBEHHBIX COCTOSHHIA.

26. TepmoanHamuka raza Ban-nep-Baanbca (Beruncnenue C, — Cy).

27. DnemeHThl cTaTucTHUecKOr prsukn. dazoBas Touka. Pa3oBbiit 006EM. UKCIO COCTOSHUIA.

28. CTaTUCTUYECKHIA BHIBOJ SHTPOIUH UJICATBHOTO Ta3a.

29. Pacnpenenenne MakcBesuia MOJISKYIT 1O HMITYJIbCAM.

30. Pasnuunble BUABI pacmpenenenuii Makcpesia (3a OCHOBY B3STh paciipeaencHiue MakcBen-
J1a MOJIEKYJI TI0 HMITYJIECaM).

IIpumepHbIe BONPOCHI I IK3aMeHa

1. OGpatumeble 1 HEOOpaTUMBbIE MpoIecChl. PaboTa M TeruioTa mpu 0OpaTUMBIX U HEOOpaTH-
MBIX IIPOLECCAaX, UX COOTHOILIEHHE.

2. Bropoe nauano trepmonunamuku. @opmynupoka Tomcona u ¢popmynuposka Knaysuyca.
Nneanpnas TermoBas mamuHa. Lukn Kapuao. KII/ nukna Kapho.

3. JlokazaTesibCTBO SKBUBAJIEHTHOCTH (OPMYJIMPOBOK BTOPOrO Hayajla TEKPMOJUHAMUKH I10
Tomcony u Knay3uycy. PaBenctBo Knaysuyca g o6parumoro nukia. Ourponus. Bropas teo-
pema Kapno. Hepasenctso Kiaysuyca.

4. OcHoBHOe TOX1ecTBO TepMoaunHaMuku. [lukn Kaprao B S,T- koopauHaTax. DHTPOIHS UjIe-
anbHOro raza. XonoauibHas MamnHa Kapuo u eé KI1J.

5. Tlepnas teopema Kapno. CpaBuenne KIIJI nukma Kapuo ¢ KITJ] apyrux oOpaTUMBIX ITUK-
JIOB, UCHOJIB3YIOLIUX TOT XK€ HArpeBaTelb U XOJIOAUIbHUK.

6. MHaTerpupyrommii MHOKUTENh U YpaBHEHHUE JIJISl €r0 HaXOXACHUs. PanmoHampHas mikana
temneparyp. TepMmonnHamMuueckuit UK CTUPIIMHTA.

7. HeobOpaTumoe pacmupeHue HAeaJbHOro ra3a B IYCTOTY, U3MEHEHHE 3HTPONHUU B ITOM
mporecce.

8. M3MeHeHHMe >HTPONMH NPU CMENIMBAHWW PA3HBIX ra3oB. M3MeHeHWe SHTPONHH TPU BHI-
paBHUBAaHUU TEMIIEPATYpP UI€AIbHBIX Ta30B.

9. Tperbe Hauano TepmoauHaMukn. Teopema Heprera. HemocTkUMOCTE HyIst aOCOTIOTHOM
TEMIEPATYPHI.

10. DHTpOmHUs U TepMOIMHAMHYECKasi BEPOSTHOCTh. BriBox popmyibl bonsimana tst S3HTpO-
IUN.

11. MuKpo- ¥ MaKpOCOCTOSIHUSI TEPMOJMHAMUYECKON cuUcTeMbl. CTaTUCTUYECKUI BEC MaKpo-
cocTosHus. BriBO/1 (hOpMyIIBI A1 SHTPOIHMH UAEATBHOTO ra3a Ha OCHOBE (popmyiibl BonbliMaHa.

12. Craructuka bombsimana. BerBon popmMyItel pactpeneneHus: 9acTUIl o SHEPTUSIM IS CTa-
TucTuKN bonbumana.

13. ®nykryanun. CpenHekBaaparndeckas (iayKTyamus, BeIBoI (opmyibl s Heé. Pacdér
CPEIHEKBAIPaTUUECKON (UIyKTyaruu (pU3nuecKol BEIUYHHBI, SABISIONICHCS CyMMON He3aBUCH-
MBIX UACHTUYHBIX QIIYKTYUPYIOIIUX BEIUYUH.

14. Cratuctuka boze-OiiHmTeiiHa u cratuctuka Pepmu-/upaka: moacuyéT CTaTUCTHUECKHUX
BecoB sl HUX. Pacnipenenenne ®epmu-/lupaka n boze-DitnmTeitHa (0e3 BbIBOIA).

15. ®nykryanuu. CpeaHekBaapaTudHoe oTKIOHeHHe. Diykryauus (Gu3NuecKol BeTHMYUHBI,
SBIISIOIIEHCS CYMMOI HE3aBUCUMBIX UIEHTUYHBIX (DIYKTYHPYIOIIUX BETUYHH.
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16. ®mykTyarus IIOTHOCTH MOJEKYN B rase, cogaepxarmieM N MOJEKys U 3aloNHSAI0MEM 00b-
em V.

17. TlonHoe onucaHue TEPMOAMHAMUYECKON CUCTEMBI — TPU OCHOBHBIX BHJIa YPABHEHHI Tep-
MoauHamMuKkH. YpaBHeHue ['u66ca ayis BHyTpeHHe# sneprun. [Ipeodpazosanue Jlexxanapa. Tep-
MOJIUHAMUYeCKHe (DYHKIIMM M TEPMOJWHAMHUYECKUE MOTCHLMANBI: 3HEprus | enbMroibua, 3H-
Tanbus, SHeprus [ uooca.

18. Bun monHoro auddepennuana s BHYTpEeHHEH dHEpTuu, sHepruu [ enpMronbia, SHTaIb-
nuu, sHeprun ['n66ca. Onpenenenre TepMOIMHAMHUECKUX TApaMETPOB Yepe3 YacTHBIE MPOM3-
BOJIHBIE OT TEPMOJMHAMUYECKHUX ITOTCHIINAJIOB.

19. IlpupaiieHuss TepMOJUHAMHYECKHUX MMOTEHIIMAJIOB MPU KBAa3MCTALMOHAPHBIX IMpolleccax U
ux ¢usnueckuii cmpici. [loBeneHne TepMOAMHAMUYECKUX MOTEHIMAJIOB IMPH HEOOpaTHMBIX
nporeccax.

20. TIpumeHeHHE TEPMOAMHAMUYECKOTO METO/a — CBSI3b PA3IMYHBIX YACTHBIX MPOM3BOJHBIX,
CBS3aHHBIX YpaBHEHHEM coOCTOsSHUS. Tepmuueckuit koddduuueHT napneHus, KodHPUIHEeHT
TEPMUYECKOTO PACHIMPEHUS, N30TEPMHUECKUI MOJYJIb BCECTOPOHHETO CHKATHS M CBSI3b MEKIY
HUMU.

21. OcHoBHBIE (OPMYIIBI MATEMATUYECKOTO anmapara (yHKIMNA HECKOJIBKUX NTEPEMEHHBIX, Ya-
CTO MPUMEHsIEMbIE B TEPMOIUHAMUKE.

22. CootHomeHust MakcBea.

23. Kanopuueckue xo3¢ppuuuentsl. @opmynsl i Cy, C,, TEMIOTH M30TEPMUYECKOIO BO3-
pactanusi 00bEMa U TEIUIOTHI U30TEPMHUUECKOTO BO3PACTAHUS JIABIICHHS TIPU cxkaTuu h.

24. Kanopuueckue kodhduurentsl. DopMymnsl sl HUX, MOJIYYSHHbIE U3 PACCMOTPEHUS MOJI-
Horo auddepeHnnana YHTPOIUH.

25. ®opmynsl g auddepennnana suTponuu B odieM Buje, Gopmyna 1 Cp - Cy B 0biem
BUJIC.

26. XuMUYECKH MOTeHIIMAT.

27. Tloxxon K BBIYHCIICHHUIO XapaKTePUCTHYECKUX (PYHKINH Ha mpuMepe noTeHnuana ['mooca.

28. PeanbHble ra3zpl. MexxMoeKyIsipHbIe B3aUMOJEHCTBHS U X Kiaccupukanus. [ToteHuunan
Jlennapna-/IxoHca.

29. T'a3 Ban-gep-Baanbca. Yuér cui oTTankuBanus. YU€T Cuil NPUTSKEHUS C UCITIOJIb30BaHU-
€M SBHOI0 BuJa noteHunana Jlennapaa-/>xonca. YpaBuenue cocrostnus raza B/IB.

30. TToaxon k y4éry cuil MpUTsDKEHUs B raze Ban-nep-Baanbca Ha ocHOBe BBelEHHUS B pac-
cMoTpeHue chepbl MOJIEKYISIPHOTO B3aUMOCHCTBUS M TIOTEHIIMATLHON SHEPTHH MOJIEKYJ MPH-
CTEHOUYHOro ciosi. He3aBUCHMOCTh BHYTPUMOJIEKYISPHOTO JIABJIEHUS OT MOTEHIIHMANa B3aUMO-
JICMCTBHSI MOJIEKYJI Ta3a CO CTEHKOM. YpaBHEHHE cOoCTOssHMS raza B/IB s npousBoasHON Mac-
CBI Ta3a.

3aoanue na npaKkmuuecky no02omogKy
1. BreimosiHeHHE H3MEpEHUH Ha JTabOpaTOPHOM 000PYOBAHHH.
2. BrpIcTyIUIeHHE C JOKIIaI0M 10 UCCIIEyeMON TeMaTHKe.
3. Yyactue B SKCIIEpHUMEHTAIBHONW Pab0oTe COBMECTHO C COTPYAHHKAMHU JIAOOpATOPHI.

5.4. Meroanueckue MaTepuaJbl, ONpeAe/IsiioIMe Mpouelypbl OLeHUBAHUS 3HAHUM, yMe-
HMI, HABBIKOB H (MJIM) ONBITA 1eSAITEJbHOCTH, XaPAKTEePHU3YIOIIMX 3TANbl (POPMHUPOBAHUS
KOMIIETEeHIU I

ConocTaBUMOCTh PEMTHHIOBBIX IOKAa3aTelNed CTYIAEHTa MO Pa3HbIM JIHUCLHUIUIMHAM M
banibHO-peHTHHTOBOI CUCTEMBI OIIEHKH YCIIEBAEMOCTH CTYJIEHTOB 00ECIEUNBAETCS IPUHATUEM
€IMHOTO0 MEXaHM3Ma OIICHKH 3HAHUHM CTYIEHTOB, BBIPRXEHHOrO B Oayjiax, COrJIaCHO KOTOPOMY
100 6anaoB — 3TO MOJTHOE YCBOSHUE 3HAHWM MO y4eOHOUM JNUCIMIUIMHE, COOTBETCTBYIOIIEE TPE-
O0BaHMAM yueOHOI pOrpamMMmBl.

MaxkcuManbHBIA pe3ysibTaT, KOTOPIM MOKET OBITh JOCTHUTHYT CTYIACHTOM IO KaKIOMY
u3 biokoB peiitunarosoii onenku — 100 Ganos.
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[IIkana cOOTBETCTBUSI PEUTHHIOBBIX OLIEHOK MATHOAIIBHBIM OILICHKAM:
100 — 81 6ammoB — «otaugHO» (5); 80 — 61 GamioB — «xopotioy (4); 60 — 41 GamioB — «ymoBIe-
TBOpUTENBHOY (3); 10 40 GalIOB — «HEYIOBIETBOPUTEIHLHOY.

OTtBeT 0oOyuaromierocs Ha HK3aMEHE OLIEHHMBAeTCs B OayiaX ¢ y4€TOM UIKajbl COOTBET-
CTBHSI pEMTHHTOBBIX OI[CHOK MATHOAIIBHBIM OI[CHKAM.

B 3auéTHO-3K3aMEHALlMOHHYIO BEJOMOCTb U 3a4ETHYIO KHUXKKY BBICTABJISIFOTCS OLEHKU
1o NATHOAIIFHOH IIKaJIe M peHTHHIOBBIE OIICHKH B Oasuiax.

IIpn mony4eHUH CTyIEHTOM Ha HK3aMEHE HEYIOBJICTBOPUTEIBHON OLEHKH B BEOMOCThb
BBICTABJIIETCSl PEUTHHTOBAs oleHKa B Oaymtax (<40 6amioB), COOTBETCTBYIOMIAs (haKTUUECKUM
3HaHUAM (OTBETY) CTYJICHTA.

Kputepun oueHkr 3HAHUN CTYJEHTOB B PaMKax KaKAOH yuyeOHOW AMCUMIUIMHBI WU
IpyNIl JUCHMILIMH BbIpaOaThIBAIOTCS IpenojaBaTes MU COINIACOBaHHO Ha Kadenpax YHHUBepCH-
TeTa UCX01d U3 TpeOOBaHUN 00pa30BaTEIbHBIX CTAHIAPTOB.

IIIxana oneHNBaHUA DK3aMeHa

Kpurepun oneHuBanus Bajubl

[TosmHBIE W TOYHBIC OTBETHI HA JBa BOMPOCA IK3aMEHAITMOHHOTO 21-30
ounera. CBOOOHOE BIIaJICHUE OCHOBHBIMU TEPMUHAMHU U MTOHSATH-
MU Kypca; MOCJICA0BATEIbHOE U JIOTHYHOE M3JI0KEHUE MaTepua-
Ja Kypca; 3aKOHUCHHBIC BBIBOABI U O0OOIICHHUS 1O TeME BOIPO-
COB; MCYEPIIBIBAIOIINE OTBETHI HA BOIPOCHI MPH Caue SK3aMeHa.

[TonHble ¥ TOUHBIE OTBETHI HA JBa BOMpOca SK3amMeHaruoHHoro | 14-20
Owrera. 3HaHWE OCHOBHBIX TEPMHHOB U IMOHATHI Kypca; TOCIIEeI0-
BaTeNbHOE WM3JIOKEHUE MaTepualia Kypca; yMeHue (GpopMymaupo-
BaTb HEKOTOpBhIE OOOOIIEHUS MO TEME BOMPOCOB; JAOCTATOYHO
MOJIHBIE OTBETHI Ha BOIIPOCHI MPH clladye dK3aMeHa.

[TonHBIN W TOYHBIA OTBET HA OJWH BOMPOC SK3aMEHAI[IOHHOTO 8-13
Ourera. Y I0BIETBOPUTENHHOE 3HAHNE OCHOBHBIX TEPMHHOB H I10-
HATHUH Kypca; yIOBICTBOPUTEIBHOE 3HAHME U BJIAJICHUE METO[a-
MH M CpEICTBAaMH pEUICHMs 3aj]ad; HEeIO0CTaTOYHO MOCIea0Ba-
TeNIbHOE M3JIOKEHHE MarepHaia Kypca; yMeHHe (GpopMylHpoBaTh
OTZEJbHBIE BBIBOJIBI 1 0000IIEHHS IO TEME BOIIPOCOB.

ITonHBI M TOYHBIA OTBET HAa OJWH BONPOC 3K3aMEHALIMOHHOTO 0-7
Ouiera u MeHee.

HTorosas mkaJja BbICTABJICHHS OLCHKH 10 TUCIHUILIMHE,

Ornenka o 5-6ampHoii cucteMe | Onenka no 100-0ayIbHOM cucTeMe
5 | OtanuHo 81-100

4 | Xopomo 61— 80

3 | YioBieTBOpUTEIHHO 41 - 60

2 | HeynoBiIeTBOpUTEIBHO 40-21

1 | He arrecroBan 20-0

6. YU EBHO-METOJANMYECKOE U PECYPCHOE OBECIIEYEHUE JUCHUITJIMHbI
6.1. OcHoBHas UTEpaTypa

1. benos, I'. B. Tepmonmnamuka : y9eOHHK U TIPAKTUKYM JUTS BY30B . — 4-¢ w31, — Mocksa : FOpaiir,

2023.— 572 c.— Texcr : anexrponHbiii. — URL:

2.  Edpemos, 0. C. Crarucriueckast pr3rka 1 TepMOIMHAMUKA : Y4EOHOE ITOCOOHE TS BY30B. — 2-€ M3/I.

— Mockaa : FOpaitr, 2023. — 209 ¢. — Tekcr: anexrponnbii — URL:
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https://www.urait.ru/bcode/531189
https://www.urait.ru/bcode/514993

3. Hosukog, 1. . Tepmommnamuka : yaeOHoe ocodue. — 2-¢ w3, — Cankr-IlerepOypr : Jlanb, 2022. —
592 ¢.— — Texcr : anexrponnsiii. — URL:

6.2. Jlono/HUTEe/ILHAS JIMTEPATypa
1.  AsncemsM, A. Y. OCHOBBI CTaTUCTHYECKOHN (PMBUKM M TEPMOJMHAMUKH : ydeOHOE TIocoOHe. — 2-€ 3.
— Cankr-Ilerepoypr : Jlamp, 2022. — 448 c¢. — Tekcr : oamekrponsbii. — URL:

2. benos, I'. B. Texauueckas TepMOMHAMUKA : y4eOHOE TIOCOOME I BY30B . — 2-€ M31. — MOCKBa :
FOpaiir, 2023. — 252 ¢.— Texkcr : anexrponnbii. — URL:

3. bonnapes, b. B. Kypc obieit gusuku B 3 k1. Kaura 3: TepMonuHaMuIKa, craThucTiyeckast (pusrka, CTpo-
eHre BerecTna : yueOHuK st By30B / b. B. bormapes, H. 1. Kanammvkos, I'. I'. Crmpun. — 2-¢ u3n, —
Mockaa : FOpaiir, 2023. — 369 c. — Tekcr : anekrporHbiit. — URL:

4. TamwH, A. . Tepmommamuka. CoopHUK 33124 : ydebHoe nocooue. — Cankr-IlerepOypr : Jlanp,
2022. — 80 c.— Texkcr : anekrporHbIit. — URL:

5. MonekymsipHas ¢msuka. TepmomrHamika. KoneHcrpoBaHHbIE cocTosHES : ydaeOHoe mocodre / L. A.
[Muparmsuny, E. B. anaruna, H. A. Kansiesa, E. A. TlonkoBa. — 2-¢ u3n. — Cankr-IlerepOypr : Jlan,
2022.— 200 c.— Texkcr : anexrpornbiit. — URL:

6. Mopauesckuii, A. I'. TepmomHamMuKa KuUIKMX METIIOB U CIUIaBOB : ydeOHoe rocodue / A. I'. Mopa-
yeBckwii, E. I'. @upcosa. — 2-¢ m3n1. — Cankr-IlerepOypr : Jlanp, 2022. — 240 ¢. — TekcT : 21eKTPOHHBII.
— URL:

6.3. Pecypcol nHGOPMAIIHOHHO-TEJIeKOMMYHUKAIMOHHOM ceTn «UHTEpHET»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2.  Hayunas snextponHas 6ubnuoteka http://elibrary.ru

7. METOAUYECKHUE YKA3AHMUSA ITO OCBOEHUIO JUCHUTIJIMHBI

1. MeTOI[H‘IeCKI/Ie PEKOMCHAAUU 1O MOATOTOBKE K IMPAKTUICCKUM 3aHATHAM.
2. MeTOI[H‘IeCKI/Ie PEKOMCHAAIINU 10 Opra”Hnu3annun CaMOCTOSITCIIbHOM pa6OTLI o AUCHUIIJIMHAaM.

8. TH®OOPMAINIMOHHLIE TEXHOJIOT'MH AJIs1 OCYIIECTBJIEHUSA OBPA30OBA-
TEJBHOI'O NPOLECCA IO AMCIHUIIVIMHE

JIPIIIB]-BI/IOHHOB nporpamMmmMHoe o0ecmeuenue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmanuoHHbIe CIPABOYHbIC CHCTEMBbI:
Cuctema TAPAHT
Cuctema «Koncynsrantllnrocy

[Ipodeccronanbhbie 6a3bl TaHHBIX
fgosvo.ru — Mopran deepanbHBIX TOCYIAPCTBEHHBIX 00PA30BATEIBHBIX CTAHIAPTOB BBICIIET0 0OPA30BAHMS
pravo.gov.ru - OpunmanbHeIi HHTEPHET-MOPTAN IPABOBOW HHGOPMAITUU
www.edu.ru — dexepanbHbiii moptan Poccuiickoe 00pa3oBaHue

CB00OTHO pacpoCTpaHsieMoe MPOrpaMMHOE 00ECTICUEHUE, B TOM YHCIIe OTEUECTBEHHOTO MPOU3BOJICTBA
OMC IIneep (mst BOCTIpOU3BEACHHS DIIEKTPOHHBIX YUeOHBIX Moyieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

MarepuanbHO-TeXHHYECKOE 00eCIIeYeHNE JUCHUIUIMHBI BKJIIOYACT B CEOsL:
- yueOHble ayJIMTOPHUU JUIsl IIPOBEICHHSI YUEOHBIX 3aHATHH, OCHALICHHBIE 000PY/IOBAHUEM U TEXHHYECKUMHU
cpeacTBaMu o0y4eHUs: y4eOHOI MeOesblo, TOCKOH, NEMOHCTPAlMOHHBIM 000pYA0BaHUEM, NTEPCOHAIBHBIMU KOM-
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https://e.lanbook.com/book/210323
https://e.lanbook.com/book/210215
https://www.urait.ru/bcode/512471
https://www.urait.ru/bcode/532034
https://e.lanbook.com/book/209843
https://e.lanbook.com/book/209774
https://e.lanbook.com/book/209960
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

MBIOTEPaMH, TIPOCKTOPOM;

- TIOMELIEHHS Ul CaMOCTOSATENbHOM pabOTHI, OCHALICHHBIE KOMIBIOTEPHOH TEXHHKOW C BO3MOKHOCTBIO
MOAKIIIOUYEHNEM K ceTH «HTepHeT» M obecneueHneM 10CTyna K JJIEKTPOHHON MH(OPMAMOHHO-00pa30BaTeNbHOM
cpexne.
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