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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSA

1.1 Heab u 32124 AUCUMILIHHBI

Hean mucuuniannbl «TepMoaMHAMHUKa»: 03HAKOMIICHUE CTYIECHTOB C KOHLENTYaIbHbIMU
OCHOBAaMH JHCUHUIUIMHBI «TepMOAMHAMIKA) KaK COBPEMEHHON KOMIUIEKCHOM (pyHIaMEHTaIbHON
HayKd; (OpMHUpPOBAHUE €CTECTBEHHOHAYYHOI'O MHPOBO33PDEHUS HAa OCHOBE 3HAHUS OCOOEHHO-
CTEH, OCHOBHBIX IPUHLUIIOB M 3aKOHOMEPHOCTEW pa3BUTHUs BCeneHHOH; MHTEIUIEKTyalbHOE
pa3BUTHE CTYAECHTOB YEPE3 CUCTEMY KJIACCUYECKMX U COBPEMEHHBIX €CTECTBEHHOHAYYHBIX KOH-
LEILIHAN.

3agauyu IMCUMIJIMHBI. 03HAKOMUTH CTYI€HTOB C OCHOBHBIMH IMPOOJIeMaMU, 3aKOHOMEPHO-
CTSIMU, UCTOPHEH U TCHACHIMSIMH Pa3BUTHsI TEPMOJUHAMUKH, B KOTOPBIX PACKPBIBAIOTCS (PyH-
JaMEHTaJIbHbIE Hay4HbIe MPOOJIEeMbl COBPEMEHHOM HayKH; c(hOpMUPOBATH MOHUMAHUE MPUHIIHU-
IIOB IIPEEMCTBEHHOCTH, COOTBETCTBUS U HEIIPEPBIBHOCTH B U3YYECHUU NPUPOJBI; 1aTh IIPEICTaB-
JICHHE O PEBOJIIOLMAX B (PM3UKE U CMEHE HayYHBIX MUPOBO33PEHHUI KaK KJIIOYEBBIX dTamax pas-
BUTHSI €CTECTBO3HAHMS, C(HOPMHUPOBATH MOHMMAHHE CYHNIHOCTH ()YHIAMEHTAIBHBIX 3aKOHOB
MPUPOJIBI, OMIPENEISIONINX 0OJUK COBPEMEHHOTO €CTECTBO3HAHUS, K KOTOPBIM CBOJIUTCSI MHOXKE-
CTBO 3aKOHOB (hu3mKH; chopMUpOBaTH 3HAHUS, HEOOXOIUMBIE /ISl H3yUCHHUS CMEXKHBIX JAHMCIHU-
IUTMH; PacIIUPUTh KPYyro3op, chopMHUpPOBATh HAYYHOE MBILIUICHHE M HAyYHOE MHUPOBO33pPEHUE,
OCHOBaHHO€ HA CHHTE3€ €CTECTBEHHOHAYUYHBIX U T'YMAHUTAPHBIX KOHIEIIU.

1.2. [Inanupyemble pe3yabTaTbl 00y4eHHS

B pesynbrare ocBOCHUS TaHHOW JAUCIUILTUHBI Y 00yJaromuxcs (GOPMUPYIOTCS CIESIYIO-
[IMEe KOMITCTCHITIH:
OIIK-1. Cnocoben npumeHsATh 0a30Bble 3HAHUS B 00JIACTH (DH3UKO-MaTeMaTHYecKuX U (MJM) ecre-
CTBEHHBIX HayK B cpepe cBoek MpodhecCHOHATBHOM IS TETTEHOCTH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

VYyeOHas quctumuinHa « TepMOoIMHAMIKA» BXOJHUT B MOAYIb «TeopeTrueckas pusukay 00s-
3arenbHOM yacTu broka 1 «/luctuminHel (MOIYIN)» U ABISETCA 00S3aTENbHON ISl U3YUEHUS U
SIBIISIETCS 00S3aTEeIILHOM [T U3YICHHUS.

CoaepXUT onmucaHre MaKpOCHCTEM TEPMOAMHAMHUYECKUM CIOCOOOM, yCTaHABIUBAET CBS3b
MCKAY BECJIMUYMHAMHU, OIMMUCBIBAIOIIMMHU ITOBCACHUA MUKPOYACTUIL (aTOMOB n MOJ'IGKy.]'I), U TCPMO-
TUHAMUYECKUMH ToTeHimanaMu. OCHOBY Ui U3YyUEHHUs AUCLUHUIUIMHBI COCTABISIET Mporpamma
no obmeMy Kypcy (u3uKH, pazzienaMm TeopeTudeckon (usuku: «Teopernueckas MeXaHUKay,
«MexaHMKa CIUIOUIHBIX Cpely, «IIeKTpoAnHaMmukay, «KBaHToBas Teopus», «Pu3nMKa KOH/ICH-
CHPOBAHHOTO COCTOSTHHS».

3HaHHE COBPEMEHHBIX (YHIAaMEHTAIbHBIX HAYYHBIX MOJOXKEHHH €CTeCTBO3HAHUS, €r0 MU-
POBO33PCHUYCCKUX U METOJOJIOTHYCCKUX BBIBOJOB SABJIACTCA HCO6XO)II/IMI>IM 3JIEMCHTOM IIOATO-
TOBKHU CIEIHAIIMCTOB B JIF000H 00JIaCTH 1EATEIHHOCTH.

3Hanusg u HAaBBbIKH, IMOJIYYCHHBIC ITPU U3YUCHUHN TUCHUILIIMHBI, JaAyT BO3SMOXHOCTDb CTYJACH-
TaM OCBaWBaTh TaKWe JUCIHMIUIMHBI Y4eOHOTO TutaHa, kKak «Du3mka MakpOMOJIEKYN U MOJTHME-
poB» 1 «PU3NKa )KUIKUX KPUCTAIIIOBY, HA Ka9YeCTBEHHO O0Jiee BBICOKOM YPOBHE.

3.OBbEM 1 COIEPKAHUE JUCHUIIINHBI
3.1. O0BLEM TUCHMIITHHBI

IHoka3aTenb 00béMa IUCHUIITTHHBI ®opma o0yueHus
OYHAS
OO0BEM OUCIHMINHEI B 3a4ETHBIX €IMHUALIAX 5
O0BEM QUCIUIUIAHEI 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 aTTeCcTalluu SBJSIETCS 9K3aMeH B 6 cemectpe.

3.2. Conep:xkaHue TUCHMIINHBI

HaumeHoBaHue pa3jiesioB (TeM)
AUCHMILIMHBI ¢ KPATKUM COepP:KaHueM

KoauuecTrBo yacoB

Jleknuun

HpaKanecxl/Ie 3aHATHA

Oo0uee U3 HUX, B popme
KO0JI-BO NPaKTHYECKOI
MOArOTOBKH

Tema 1. OcHOBHBIC NOHATHS M TepMHUHBI. Makpo-
cucrembl. TepmMoanHaMuyeckuii crnocod onucaHus
MakpocucTeMbl. TepMoaguHaAMUYecKUe apaMeT-
pbl. PaBHOBeCHbIe H HEpABHOBECHBIE CHCTEMbI
[TonsiTue MmakpocucteMbl. CTaTUCTUYECKOE paciipese-
nenue. Craructuyeckast He3aBUCUMOCTh. CTaTUCTH-
yeckas matpuna. Temmneparypa. Makpockonuiyeckoe
JBIDKEHUE. AnabdaTudeckuil mpoiecc. [laBienue.
Pabora u xonuyectBo Temna. TernnoBast QyHKIIMS.
CBoOosiHast 3HEprus U TEPMOJANHAMUYECKUH MOTEH-
ruan. COOTHOIIEHUS MEXY IPOU3BOJAHBIMU TEPMO-
JUHAMHYECKHUX BeIMYUH. TepMoauHamMuueckas 1mkasia
TEeMIIepaTyp

Tema 2. JuTponus, eé ¢pusnveckuii cmbicia. 3aKoH
BO3PACTAaHHA JHTPOIHH U ero pu3nyeckass HHTEP-
nperanusi

Pacnipenenenue BeposaTHocTel 1o 3Heprun. Kpanro-
Bble cocTosHUA. Ctatuctuueckuii Bec. CBS3b CTaTH-
CTHUYECKOI'0 BECa CO CPEIHEN SJHEPrUel. DHTpONUI U
TEPMOJMHAMHYECKas BEPOSITHOCT. CBA3b SHTPOIIUU
CO CTaTUCTHUYECKUM BecOM. CBsI3b SHTPONHHU C PYHK-
Uel pacnpenenaeHus. 3aKOH BO3pacTaHusl SHTPOIINH
U ero (hu3nyeckast HHTepIpeTalms

Tema 3. YcioBusi paBHOBeCHSI MAKPOCHCTEMBI BO
BHewHeM noJie. Uneanbubiid ras. Pacnpeneinenue
Boabumana

Pacnpenenenue bonbimana. Pactipenenenue bosbi-
MaHa B KJIACCHYECKOU cratuctruke. HepaBHOBECHBINM
uaeanbHblii ra3. CBoOOHAS SHEPTUS OOJIBIIMAHOB-
CKOT'0 UJICaJIbHOTO Ta3a. Y paBHEHUE COCTOSIHUS Ue-
aJpHOrO rasa. Pacnpenenenue cpeiHel SHEPIUU Ue-
aJBHOTO Ta3a Mo CTEMEHsIM CBOOO bl BHYTpeHH s
SHEPrus




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

[TonsiTue anemMeHTapHON paboThI. Y CIIOBHE TTOJIHOTO
muddepennmana. BHyTpeHHsas sHeprus Kak QyHKIHS
coctosiHus. KonmnuecTBo TemIoThl ¥ TeMI0EMKOCTb.
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 HayaJjio TepMoaguHaMUKH. O0b-
eIUHEHHAA (popMa NePBOro M BTOPOr0 HAYAJ Tep-
MOJANHAMUKH

PopMynMpOBKa BTOPOro Havana TEPMOAUHAMUKH.
Teopema KapHo. AGcoitoTHAs TEPMOAMHAMHYECKAST
nikajga remneparyp. YpasHenue Knanelipona —
Knay3uyca. CtaTuctuueckuii Xxapakrep BTOPOro
Hayajia TepMOJIMHAMUKH

Tema 6. Juranbnus. CBo00IHAS JHEPTIUSI MAKPO-
cuctrembl. TepMoanHaMnyecKkne NOTEHINATbI
BHyTpeHHsIs SHEeprUs KaK TepMOIMHAMUYIECKas
bynkusa. CBoboaHast sHeprus. JHTaNbnus. Tepmo-
IUHAMHUYECKUH rmoreHnail [ mooca. XuMUUeCKHUii 11o-
TeHuan. CooTHOIIEeHUs B3auMHOCTH. CBoOOIHAs
DHEPTHUs U MaKCUMalbHas paboTa. YpaBHeHue [ m6oca
— I'enpmromnbia. CBoOOIHAS SJHEPTHS PABHOBECHBIX
cucreM. TermoBast pynkus. Ddpdexr xoymsa —
TomcoHa

Tema 7. O HanpaBJ/IeHNU U3MeHEHUS] TEPMOIUHA-
MHMYeCKHUX MOTEHIHAI0B NPU HEOOPATHUMBIX MPO-
uneccax. /[aBjienue. YpaBHeHnue aqnadarsl
Ob6parumsble u HeoOpaTUMBbIe poriecchl. Hamnpasie-
HUC UBSMCHCHUA TCPMOIUHAMHUYCCKUX IMOTCHIUAIOB
py HeoOpaTUMBIX Mpoleccax. JlaBieHue u ero cBssb
co cBOOOHOM AHEprueil. AnuadaTuyeckuil mporecc.
YpaBHeHue aguadaThl

Tema 8. XuMu4yeckuii noTeHuual, ero pusndeckui
CMBICJI

3aBUCHMOCTD (DYHKIIMH pacIpeesIeHHsI OT YKCIIa ya-
CTHL. 3aBUCUMOCTb TEPMOANHAMHUYECKOTO TIOTEHIUA-
J1a OT YuCIIa yacTull u sHepruu. Pacnpenenenne ['nod-
0ca c mepeMeHHBIM YHCIIOM YacTULl. XUMUYECKUN TT0-
TEHIUAJ, €ro GU3NYECKUI CMBICI

10

10

Tema 9. TepMoaHAMHKA OTKPBITHIX CHCTEM
Ornpenenenne OTKPBITON cucteMbl. OCOOEHHOCTH OT-
KPBITBIX CHUCTEM. OHTPONMUS OTKPBITBIX CHUCTEM.
JKu3up Kak OTKphbITad CUCTEMA. OTKpI)ITI)Ie CHUCTEMBI U
BTOPOE HAYaJIO TEPMOJIMHAMUKH

10

10

Hrtoro

30

60

60




ITPAKTUYECKASA IIOAI'OTOBKA

Tema

3agaHue HA MPAKTHYECKYIO MOAT0TOB-
Ky

KOJIHU4Y€CTBO YacoB

Tema 1. OcHOBHBIE IOHATHS B
TEPMUHBI. MaKkpOCHCTEMBI.
TepmoanHaMuuecKkuii criocoo
OMNUCAHUsI MAKPOCUCTEMBI.

[Tonsitne MmakpocucreMbl. CTaTucTHYE-
ckoe pacnpenenenue. CrarucTuyeckas
He3aBUCUMOCTh. CTaTHCTHYECKas MaT-
puua. Temneparypa. Makpockonudeckoe
JIBIDKCHHE. ATMa0aTUICCKUN TTPOIIeCC.

JlaBnenue. Pabora u KOJIMYECTBO TEILIA. 4
TepMoanHaMuyeckue napa-
Tennosas ¢pynkuust. CBoOOHAS dHEP-
MeTpsl. PaBHOBECHBIE U o
TUsl U TEPMOJIMHAMUYECKHUI OTEHIIUAIL.
HEPABHOBECHBIE CUCTEMBI
CooTHOIIEHUS MEX Y MPOU3BOIHBIMU
TEPMOJAMHAMUYECKUX BEIHYUH. Tepmo-
JMHAMHUYECKasl [IIKajia TeMIIeparyp
Pacnipenenenue BeposATHOCTEN MO 3HEP-
run. KBantoBele coctosinus. CTaTUCTH-
" yeckuil Bec. CBsI3b CTATUCTUYECKOTO BECA
Tema 2. DuTponus, e€ puzu- N N
. CO cpeliHel PHepruei. DHTPONuUs U Tep-
YECKHUM CMBICI. 3aKOH BO3pac-
MOJAMHAMUYECKas BEpOSTHOCTh. CBs3b 4
TaHUs YDHTPOIUHU U €ro PU3U-
SHTPOMHH CO CTATUCTUYECKHM BECOM.
YyecKasi HHTepIIpeTaus N
CBsi3b 5HTpONHHU ¢ PYHKIMEH pacipene-
JeHusl. 3aKOH BO3pAaCTaHUs SHTPOIHUU U
ero pu3nyeckas HHTepIpeTanus
Pacnipenenenue boneiimana. Pactipene-
neHue bonbiMaHa B KIIACCHYECKOM CTa-
Tuctuke. HepaBHOBECHBIN HeabHBIHA
Tema 3. YcnoBust paBHOBeECHS
ra3. CBoOoaHast SHEpTUs OOJIBIIMAHOB-
MaKpOCUCTEMBI BO BHEIITHEM
. CKOT'0 UJI€AJIbHOTO ra3a. Y paBHEHHUE CO- 4
none. MneansHbIi ra3. Pac-
CTOSIHMS MJ€albHOro rasa. Pacnpenene-
npeaenenue bonpmana .
HUE CpEIHEN SHEPIUuu UACaIbHOIO ra3a
0 cTeneHsM cBo0o01bl. BHyTpeHHss
SHEPrus
[Tonsitue snemeHTapHoi paboThl. Ycio-
BUE MOJNHOTo quddepennuana. Buyrpen-
HSISI SHEPTHs KaK (PYHKIUSI COCTOSTHHS.
KonuyecTBo TEIIOTHI U TENMIOEMKOCTb.
Tewma 4. Pabota u xonmnuectBo | OOpaTUMBbIE U HEOOPATHUMBIE MTPOIIECCHI.
temia. [lepBoe Hauano tepmo- | opmynupoBKa MepBOro Hayaia TepMo- 4
TUHAMUKA JuHaMUKU. CBS3b MEXKIY TEIIOEMKO-
CTSIMU TPU TIOCTOSTHHOM JaBJICHUU U TI0-
CTOSIHHOM 00BEMe. [IpumeHenue nepBoro
Havaja TePMOJIMHAMUKHA K HEKOTOPBIM
TEPMOJMHAMHYECKHUM Ipolieccam
dopMynHpoBKa BTOPOTO Hayaia TepMo-
Tewma 5. Bropoe Hauano tep- nuHamuku. Teopema KapHo. A6comntoT-
MonuHaMuku. OObeUHEHHAS | Hasg TePMOJMHAMHYECKAs IITKaIa TeMIie- 6
¢dbopMa niepBoro U BTOpOro patyp. YpaBHenue Knanelipona —
HavaJl TePMOJIUHAMUKH Knaysuyca. CtaTucTHUeCKUN XapakTep
BTOPOT'0 Hauajaa TEPMOJUHAMUKU
Tema 6. Dutanenusa. CBoO60a- | BHyTpeHHsIsI SHeprus Kak TepMOJIUHAMU- 9

Has SOHEPTHUA MAKPOCHUCTCMBI.

yeckast pyHkius. CBOOOHAS YHEPTHS.

7




TepMoguHaMUYECKHE TOTEH-
I aJIbI

Ontanenus. TepMoauHaMUYECKUi 10-
Ternuan [ nooca. XuMHUYECKHUIl TOTEHIH-
ait. CoorHomenus B3auMHoctu. CB00OI-
Hasi SHEPTHs U MaKCHUMaJbHas padora.
VYpasuenue ['m66¢ca — ['enpMroipiia.
CBo0OoHast HEPTUSI PABHOBECHBIX CH-
creM. TerutoBas GyHkius. Dddekt
Jxoyns — TomcoHa

Tema 7. O HampaBlIeHUU U3-
MEHEHHSI TepMOANHAMHYECKUX
NOTEHIMAJIOB IPU HEOOpaTH-
MBIX Iporueccax. JlaBienue.
YpaBHeHHe aqnadaTel

OOpatuMble 1 HEOOPATUMBIC ITPOIIECCHI.
Hanpapnenue n3MeHeHUsS TEPMOTMHAMU-
YECKUX MOTCHIIMAJIOB ITPH HEOOPATUMBIX
nporeccax. J[aBneHue u ero CBS3b CO
CBOOOJIHOM DHEprueh. AauadaTuiaecKui
mporecc. YpaBHeHUE ainadaThl

Tema 8. XuUMHUYECKUU TOTEH-
1yaj, ero GU3HIEeCKU CMBICT

CMBICJI

3aBUCUMOCTD (DYHKIIMH paCIpeIe/ICHUS
OT YKCJIa YaCTUIl. 3aBUCUMOCTb TEPMO-
JUHAMHYECKOro IMMOTSHIMAaIa OT YHCIa
yactul U 3Hepruu. Pacnpenenenue ['no- 10
Oca ¢ mepeMeHHBIM YHCIIOM YacTHIl. XH-
MUYECKHUH MOTEHINAI, €T0 PU3NICCKUIT

Tema 9. Tepmonunamuka OT-
KPBITBIX CHCTEM

Omnpenenenue oTKpbITON cuctemsl. Oco-
OEHHOCTHU OTKPBITBIX CUCTEM. DHTPOINHUS
OTKPBITBIX CUCTEM. JKM3Hb KaK OTKPBITAs 10
cucrema. OTKPBITBIE CHCTEMBI U BTOPOE
Ha4yaJl0 TCPMOJAWMHAMUKHN

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTBI

OBYYAIOIIUXCHA
®dop-
Ko- DopMbl P
Tembl A1 camo- MBI
H3yqaembie Bonpo- | au4ye- | camocto- | Meroanuyeckue odec-
CTOSAATEJILHOTO . oT4yeT
Chbl CTBO | AAITEJbLHOMH nevyeHust
H3y4YeHHUs qyer-
4acoB | padoThI
HOCTH
Crarucruueckoe
pacrpeneneHue. JLA. Jlannay, E.M.
Craructuueckas He- Jupumu. Cratuctu-
Makpocucremsl. | 3aBucumocTb. Cta- gyeckas ¢usuka. 2010. Kon
TepMmoauHaMuue- | TUCTUYECKAs MATPU- Pabora c | 1.®. lllerones. DnemeH- CIICKT
CKHI CTIOCOOBI na. Temneparypa. JUTEpaTy- | Tbl CTATUCTHYECKON Me- emél;
onMcaHus Makpo- | Makpockonnyeckoe 10 pOMi M UH- | XaHUKHU, TEPMOJUHAMMU- pméH
cucreMsl. PaBHo- | nBuxenue. Tepmo- TEPHETOM, KM 1 KuHeTHku. 2008. .
BECHBIE U HEPAB- | JAMHAMUYECKas IlIKa- koHCynb- | A.H. T'onos. COopHuK sana
HOBECHBIE CHCTe- J1a TeMIleparyp. Taluu 3aJa4 M0 CTaTUCTHYE- s
MBI Annabarnueckuit ckoit pusuke. 2012.
npouecc. Tepmoau- dusnueckuil YHIIUKIIO-
HaMUYECKHUE BEIIN- MEAUYECKUN CI0Baph
YUHBI
OHTponusi, e€ Pacnpenenenue Be- PaGora c JILA. Jlannay, E.M. Kon-
buznueckuit POSITHOCTEM MO 10 mutepatry- | Jludmun. Cratuctu- CIIEKT,
cMmblci. 3akoH | sHepruu. KBaHTOBBIE poit u uH- | uyeckas ¢usuka. 2010. | pemén




BO3pacTaHUA DH-

COCTOSIHUSI. DHTPO- tepHeroM, | M.®. lllerones. Dnemen-| meéH-
TPONHHU U ero Gu- | THsI U TePMOJIHHA- KOHCYJIb- | Tbl CTATUCTUYECKON ME-| HBbIE
3UYecKas UHTEp- | MHUYECKas BEepoAT- Taluu XaHUKH, TEPMOJIMHAMU- | 3a]la-

nperanus HOCTb. CBSI3b SHTPO- K1 U kuHeTuku. 2008. 9K
UM CO CTAaTUCTUYE- A.H. T'omoB. C6opHUK
cKHUM BecoM. CBs3b 3a]a4 10 CTaTUCTHYE-
SHTPONHH C PYyHK- ckoi pusuke. 2012.
LMel pacupenene- PU3HYECKUN SHIMKIIO-
HUs. 3aKOH BO3pac- HeANYECKUi CI0Baphb
TaHUS SHTPOIIUU U
ero ¢pusznyeckas uH-
TeprnpeTanus.
Pacnpenenenue
bonpumana. Pac-
npenenenue bonbir- JLA. Jlannay, E.M.
MaHa B KJ1accuye- Jupumm. Cratucru-
CKOM CTaTUCTHUKE. yeckas pusuka. 2010,
HepaBHoBecHbIit N.®. [llerones. Dnemen-
Ycnosus paBHO- 9 . Kon-
UJealbHBIN ras. PaGorac | TBI cTaTHCTHYECKOH Me-
BECHUSI MAaKpOCHU- CIIEKT,
CTeMLL BO BHOLLL CBo0Oo1Hast FHEPTHs JMTEpaTy- | XaHHKH, TEPMOUHAMH- peméH
e noste. Wre- 00JIBLIMAHOBCKOTO 10 po U uH- k4 ¥ kuHetuku. 2008. e
AILHLLA ra3. Pace UJIeaTBHOTO Ta3a. tepHeto™m, | A.H. T'omos. CoopHUK HELE
YpaBHEHHE COCTOS- KOHCYJb- | 3ajad IO CTaTHUCTUYe-
IpesieJIeHe . 3aja-
BolbuMana HUS UAEAILHOIO ra- Taluu CKOM (1)1/131/1“Ke. 2012. w
3a. Pacnipenenenue DuU3NYEeCKUl SHIUKIIO-
CpeaHEN SHEPrUun MEIMYECKUN CIIOBAPb.
UJealIbHOTO Ta3a 1o X. Kupakocss. Ctpyk-
CTETEHSM CBOOO/IbI. TypHas ¢usuka. 2011.
BuyTpeHHss sHep-
TS
IlonsTHe snemen-
TapHOU pabOTHI.
YcnoBue noJIHOro
nuddepennuana.
BuyTtpeHHss sHep-
rusi Kak QyHKIus JILI. Jlannay, E.M.
cocrostHus. Konnue- Jupumu. Cratuctu-
CTBO TEIUIOTHI U yeckas ¢usuka. 2010. Ko-
TeImI0éMKoCcTh. O0- PaGorac | .®. lllerones. DaeMeH-
Pabora u xonu- | parumelie U HeoOpa- JUTEpaTy- | Thl CTATUCTUYECKON Me- CTICKT,
4eCTBO TEIIA. THUMBIE ITPOLIECCHI. 10 pOMi M MH- | XaHUKHU, TEPMOJUHAMMU- plf;;f_H
[IepBoe Hauaio dopMynHrpoBKa TEPHETOM, KM 1 KuHeTHku. 2008.
TEPMOAMHAMUKHI IIEpBOro HayaJa koHCynb- | A.H.Tonos. COopHuk 31;};11;_
TEPMOANHAMUKH. Taluu 3aJa4 [0 CTaTUCTHYE-
CBs13p MeX1y Tell- ckoif puzuke. 2012. qH
JIOEMKOCTSIMH IIPH PU3NYECKUI SHIMKIO-
IIOCTOSIHHOM JIaBJie- MEANYECKUN CI0Baph
HUU U IOCTOSHHOM
o0wéme. [Ipumene-
HUE TMepBOro Hayvasa
TEPMOJUHAMUKH K
HEKOTOPBIM TEPMO-




JTMHAMAYECKUM
nporeccam

Bropoe nauano
TEPMOJIMHAMHKH.
OO0benuHEHHAS
dhopma nepBoro u
BTOPOTO Hayal
TEPMOJIUHAMHUKHI

dopmyIupoBKa BTO-
poro Hayajia TepMo-
nuHamuku. Teopema
Kapno. AGconroTHast
TEPMOJUHAMHUYECKAS
LIKaJla TEMIEPATYP.
VYpaBuenue Kina-
IeHpoHa —
Knaysuyca. Cratu-
CTUYECKUI XapaKTep
BTOpPOT'O Hauana
TEPMOJIMHAMUKH

Pabora ¢
JUTEpaTy-
pOii U UH-
TEPHETOM,
KOHCYJTb-
Taruu

JLA. Jlannay, E.M.
JInpmmn. Cratuctu-
yeckas pusuka. 2010,

N.®. Illerones. DnemeH-

TBI CTATHCTHYECKON Me-

XaHHUKH, TEPMOIUHAMU-
k1 1 kuHeTuku. 2008.

A.H. T'onos. CoopHHK
3aj1a4 10 CTaTUCTHYE-
ckoit pusuke. 2012.

dusnueckuii SHIIUKIO-

NEJUYECKUN CII0BApPh

Kon-
CIICKT,
pewéH

mEH-

HbBIC

3aja-

174

Ouranenus. Ceo-
00JTHasT SHEPTHSA
MaKpOCHCTEMBI.

TepmonnHamuye-
CKHe€ IIOTEHIIHA-

JIBI

Bnytpennsis suep-
TUsl KaKk TEPMOJIMHA-
Mudeckas QyHKIIHS.
CBobopHas HEPTHSL.
Ouranenus. Tepmo-
IUHAMUYECKUI 10-

tenuai [ mooca.
XUMHUYECKUH 10~

TeHai. CooTHO-
IICHUSI B3aUMHOCTH.
CBoOoiHas YHEPTHs
Y MaKCHUMaJIbHas pa-

6ota. YpaBHeHUE

I'n60ca — 'enbM-
ronbia. CBoOoaHas
SHEPTUs paBHOBEC-
HBIX cucTeM. Teruio-

Bas pyHKUUA. DP-

¢ext xoyns —
TomcoHna

Pab6ora ¢
IUTepaTy-
pOii U UH-
TEPHETOM,
KOHCYJThb-
Talun

JILA. Jlannay, E.M.
JIndpmmn. CraTuctu-
yeckas pusuka. 2010,

N.®. Illerones. DmemeH-
ThI CTATUCTUYECKON Me-
XaHUKH, TCPMOJUHaAMU -

K1 1 kuHeTuku. 2008.
A.H. I'onos. CoopHuK
3a7a4 10 CTaTUCTHYE-

ckoit pusuke. 2012.

duznueckuii SHIUKIO-

MIEINYECKAN CIIOBAPh

Kon-
CIICKT,
peLéH

IEH-

HBIC

3aja-

0%

O HampaBieHUU
W3MEHEHUS Tep-
MOJIMHAMUYECKUX
MOTEHIIUAIOB MIPH
HEOOpaTUMBIX
npoueccax. Jlas-
JeHue. YpaBHe-
HHUE aauadaThl

OOpaTtumbie U HEOO-
paTHMBble TPOILECCHI.
Harmpasnenue uzme-
HEHUS TePMO/IMHA-
MUYECKUX MTOTECHIIN-
aJIoB IIpU HeoOpaTH-
MBIX IIpoLeccax.
JlaBneHue u ero
CBSI3b CO CBOOOTHOM
sHepruen. Anuada-
THUYECKUN IPOLECC.
VYpaBHeHue aauada-
ThI

Pabota c
TuTEepaTy-
pOii U UH-
TEPHETOM,
KOHCYJIb-
Taluu

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

N.®. Illerones. DnemeH-
TEI CTATUCTUYECKON Me-
XaHUKHU, TEPMOJUHAMU-

KM ¥ kuHeThku. 2008.
A.H. T'onoB. CoopHHK
3aJ1a4 10 CTaTUCTHYC-

ckoit puzuke. 2012.

dusnueckuil YHIIUKIIO-

NeaUISCKU CJIOBApb

Kon-
CIIEKT,
peLéH

IEH-

HBIC

3ajJa-

174

XUMHYECKUHA IO~
TeHIuanl, ero ¢pu-
3UYECKUU CMBICII

3aBUCUMOCTD (YHK-

LIUU PacIpeleIeHUs
OT YHCJIa YaCTUlLl.
3aBUCUMOCTb TEP-
MOJINHaMUY€CKOT0

Pab6ora ¢
TUTEepaTy-
poii 1 UH-
TEPHETOM,
KOHCYJTb-

JLA. Jlannay, E.M.
JIndpmm. Cratuctu-
yeckas ¢usuka. 2010.

N.®. Illerones. DnemeH-
TEI CTATUCTUYECKON Me-

Kon-
CIIEKT,
pelén

IEH-

HBIC
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MOTEHIIHaja OT Taluu XaHHUKH, TEPMOAUHAMU- | 3a/a-
YHUCJa 4acTULl U ki 1 kuHeTuku. 2008. qu
sHepruu. Pacnpene- A.H. T'omoB. C6opHUK
nenue I'n60ca ¢ ne- 3a]1a4 [0 CTaTUCTHYC-
PEMEHHBIM YUCIIOM ckoii pusuke. 2012.
qacTUIl. XUMHUYE- dusnueckul YHIIUKIO-
CKUI MOTEeHIIHA, MeANYECKU CI0BAPb.
ero pu3nYecKuit A K. Janusansn, /I.H.
CMBICTT YaycoB. banxuuii opu-
€HTaLlMOHHBIN NOPSI0K
B pacTBOpax mojume-
pos. 2012.
JLA. Jlannay, E.M.
Ornpenenenue oT- A Ay,
. JInpmmn. Cratuctu-
KPBITON CHCTEMBI.
yeckas pusuka. 2010.
OcoOeHHoCTH OT- Kon-
Paborac | U.®. lllerones. DaeMen-
KPBITBIX CUCTEM. . CIIEKT,
JUTEpaTy- | Thl CTATUCTUYECKON Me- .
TepmonuHamMuka | DHTPOMHS OTKPBI- . peméH
pO¥l ¥ MH- | XaHWKH, TEPMOJIUHAMH- <
OTKPBITBIX CH- ThIX cucTeM. JKu3Hb 8 mIEH-
TEpHETOM, | KH M KuHeTuku. 2008.
CTEM KaK OTKPBITAsl CH- HbIE
koHCylb- | A.H.T'onos. CoopHux
crema. OTKpBITHIE 3aja-
Taluu 3a[a4 [0 CTaTUCTUYE-
CHUCTEMBI B BTOPOE . qu
ckoii pusuke. 2012.
HAYaJo TePMOINHA- .
OuU3NYEeCKUil SHIUKIIO-
MUKH .
NEUYECKUN CII0BapPh
Hroro 78

5. ®OHJ]I OHEHOYHbIX CPEACTB /151 TIPOBEJIEHUA TEKYIIEA U IIPOME-
AKYTOUYHOU ATTECTALIIMHA ITO JTNCHUIIJIMHE

5.1. IlepeyeHb KOMIeTEHI NI ¢ YKa3aHHEM JITaNoB UX ()OPMHUPOBAHHUS B IIpoLecce 0CBOe-
HHA 00pa30BaTeJbHOM MPOrPaMMbl

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMHN

Otansl OpMHUPOBAHUS

OIIK-1. CnnocoOHOCTh MPUMEHATH 0a30Bble 3HaHUS B 00J1a-
CTH (pU3MKO-MaTeMaTHYECKUX U (UJIM) ECTECTBEHHBIX HAYK B

chepe cBoeit mpodecCHOHATTBHON A TEIHHOCTH.

1. PaGoTa Ha y4yeOHBIX 3aHITHSIX.
2. CamocrosTenbHas padorTa.

5.2. Onucanue nokasareJieil ¥ KpuTepHeB OLlCHNBAHUS KOMIIETEHIMII HA Pa3JIMYHbIX 3Ta-
nax ux ¢gopMUpOBaHMA, ONIMCAHNE IIKAJ OLleHUBAHUS

Oue- | YpoBens | Dtamsl popmu- Ornucanue Kpurepun [lIxana
HUBae- | chopMmu- pOBaHuUsA IoKa3aTelei OLICHUBAHUS OIICHU-
MBI€E poBaH- BaHUs
KOMIIE- | HOCTH
TEHIUU
OIIK-1 | [Toporo- | 1. PabGora Ha | 3HaThb: OCHOBHBIE MOJAENHU 3a- | AoKiamd, peme- | I[llkama
BBIH y4eOHBIX 3aHs- | 1ad B paMKaxX JWCIHUIUIMHBI C | HUE 33/ad4, I0- | OIIEHHU-
THSX. Y4E€TOM WX TpaHWIl MPUMEHHU- | MAaIIHee 3a]a- BaHUs
2. CaMocCTOs- | MOCTH. HUE JIOKJIaa,
TenbHass pabo- | YMeTh. TPaMOTHO UCHOJIB30- IIKaja
Ta. BaTh B MPO(ECCHOHAIBHOM JIes- OIICHH-
TEILHOCTH 0a30Bblc  3HAHMS BaHUs
(dbyHIaMEHTANBHBIX  Pa3/IeiioB pereHus
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¢bu3uku, co3raBaTb MOAEIH TH- 3ajady,
MOBBIX MPO(ECCHOHANBHBIX 3a- masna
Jlad ¥ UHTEPIPETUPOBATh MOJTY- OLIEHU-
YEHHbIE PE3YyJbTaThl C YYETOM BaHUS
IpaHul] IPUMEHUMOCTH MOJe- JoMalll-
nen. HEro 3a-
JaHus
[Ipoxsu- | 1. PaGora Ha | 3HATh: OCHOBHBIE MOJenu 3a- | mokuan, peme- | Illkama
HYTBIN y4eOHBIX 3aHf- | 1ad B paMKax AMCLUUIUIMHBI C | HUE 3a]ad, 10- | OLEHH-
THUSIX. y4e€TOM MX TIpaHMIl NpPUMEHHU- | MallHee 3aj1a- | Bas J10-
2. CamMocTos- | MOCTH. HUE, MPAKTHU- KJaja,
TenbHas pabo- | YMeTb: TPaMOTHO HCIIONB30- | YECKas MOAro- | IIKania
Ta. BaTh B MPO(ECCUOHANBHON aed- TOBKa OLIEHU-
TEIILHOCTH  0a30Bble  3HAHUS BaHUS
(GyHIAMEHTAJIBHBIX  Pa3lesIoB peLeHus
¢bu3nKu, co3naBaTh MOACTH TH- 3azady,
MOBBIX NMPO(ECCHOHANBHBIX 3a- IIKana
Ja4 ¥ MHTEPIPETUPOBATH MOITY- OLIEHU-
YEeHHbIE PE3Yy/IbTaThl C YYETOM BaHUs
TpaHyIl TPUMEHHUMOCTH MOJe- JloMall-
Ten. HEro 3a-
Baapers: MeTogamMu UCHOJIB30- TaHUSA,
BaHUS B IpOoeCcCHOHATBHON IIKana
JEeSTEIbHOCTH 0a30BBIX 3HAHWM OLICHU-
(GyHIAMEHTAJIBHBIX  Pa3JesIoB BaHUs
GU3MKK 1S CO3MaHUs MOJIENIeH NpaKTH-
TUIOBBIX  MPO(ECcCUOHATBHBIX YeCcKoMi
3a/la4 ¥ MHTEpIpEeTaluy IMOIy- HOJro-
YEHHBIX pPEe3yJIbTATOB C yYETOM TOBKH
TpaHUIl TPUMEHHUMOCTH MOJIe-
JIeN.
Illkajia 1 KPUTEPHHU OLICHUBAHUS HANMCAHMSA JOKJIAAA
YPOBHU OLICHUBAHUS Kpurepuu onieHuBanus basl
Bricokuii (OTJIMYHO) Ecnu crynent orobpaszuin B noknane 71-90% BeiOpaHHOU 8-10
TEMBI.
OntumansHbli (xopoo) | Eciu crynenT otobpasuin B noknazae 51-70% BbiOpaHHOIM S-7
TEMBI
Y 10BIIETBOPUTENBHBIN Ecnu crynent otobpasuin B qoknane 31-50% BbiOpanHOi 2-4
TEMBI
HeynosnerBopurensubiii | Eciu ctyaent oroOpasun B noxiazae 0-30% BeiOpanHOM 0-1
TEMBI
Ilkaja 1 KPUTEPHHU OLICHUBAHHS PellleHus 3a1a4
YPOBHU OLICHUBAHUS Kpurepun oniennBanus bannsl
Bricokuii (OTIUYHO) Ecau crynent pemnn 71-90% ot Beex 3amau 8-10
OnTtumaneHsblil (xopomo) | Eciou cryaent pemmn 51-70% ot Bcex 3a1au S5-7
Y 1OBIETBOPUTEIIBHBIN Ecnu crynent pemmi 31-50% ot Beex 3agau 2-4
HeynosnerBopurenpusbiii | Ecnm cryaent pemn 0-30% ot Beex 3amay 0-1
Illkajia U KPUTEPUHU OLIECHUBAHUS IOMAIIHUX padoT
‘ YPOBHU OLICHUBAHUS Kpurepun oniennBanus ’ bannsl
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Bricokuii (oTinyHO) Ecnu crynent perin 71-90% ot Beex nomamsux pabot 8-10
OntumanbHbli (xopomo) | Eciu cryaent pemmn 51-70% oT Bcex ToManIHUX paboT o7
Y NOBJIETBOPUTENBHBIN Ecnu crynent permmn 31-50% ot Beex nomamHux pabot 2-4
HeynosnerBopurensubiii | Eciu crynent pemnn 0-30% ot Bcex jomamHux padboT 0-1

IlIkana oneHMBaHKMsI MPAKTHYECKOM MOJATOTOBKH

Kpurepuu onieHuBaHus baiel
BBICOKAasl aKTUBHOCTb Ha INPAKTHUYECKOW MOATOTOBKE, BBINOJIHEH(bI) 3aJayd / KOH- 5
TPOJIbHBIE PA0OTHI / 0TPabOTaH AJTOPUTM pPEIICHHs 3a]1a4 0 KaX 10 Teme
CpedHsisi aKTUBHOCTh Ha TNPAKTHYECKOW MOJTrOTOBKE, BBINOIHEH(BI) 3a1aud / KOH- 2

TPOJIbHBIC pa6OTBI / HE TOJHOCTBLIO 0Tpa6OTaH AJITOPUTM PECIICHUA 3aJa4 I10 Ka)KI[OfI
TEMEC

HU3Kas aKTUBHOCTb HA MPAKTUYECKOM MOArOTOBKE, 3a7a4l / KOHTPOJIbHBIE pabOTHI / 0
He 0Tpa0OTaH aJITOPUTM PEIIEHHs 331a4 10 KaXJIOH TeMe.

5.3. TunoBble KOHTPOJILHBIE 32/1aHNUS WM HHbIE MATEPHAJIbI, HE00X0IUMbIe /51 OLEHKHU
3HAHWH, YMeHHUIi, HABLIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YIOIIUX ITanbl (hop-
MHUPOBaHMsI KOMIIeTEHIIMI B Mpolecce 0CBOCHUN 00pa30BaTeILHON MPOrpaMMbl

IIpumepnl JOMANIHUX 3aaHUH

1. Omnpenenuts TemnoéMkocth Cp, N30TEPMUYECKYIO CKUMAEMOCTh U KO3()(DULIUEHT TEIUIO-
BOT'O paciInpeHus yepe3 norenuuan [ uoocea.

2. Onpenenuts TepMoynpyruii ekt (0T/0p)s cUCTeMBbl TIPU aaHadaTHUECKOM MPOIIECCe.
Beruncnuts ero s uaealbHOro rasa, 3aHUMarouero ooséM V u uMeroero TemioéMkocts Cp.

3. OnHOTHIIHBIC WACANBHBIC Ta3bl C OAMHAKOBBIMU TEMIIEpaTypoil To M umciom atomoB N
HAXOJATCs B cocynax pazHoro oowéma Vi u V,. OnpenenuTh MaKCUMAaIbHYIO MOJIE3HYIO paboTy
IpH WX CMCIIUMBAaHUU (COCAMHCHWH). YKa3aHHE: BOCIOIB30BATHCS (HOPMYIION DHTPOIHH:
S = KkN[In(V/N) + 1.5InT] + NSp(m).

4. BBIMUCITUTH AONOJHHUTEIBHBIE YHEPTUIO U TEIDIOEMKOCTH, MpHoOpeTaeMyro razom u3 N
MOJIEKYIT ¢ )ECTKUMHU aunossiMu do B cabom (edg << KT) anekTprueckoM Iojie ¢ HanpsHKEHHO-
CTBIO E.

5. Beruucnuts sHTpOnHIO raza GepmMu npu HU3KOU TeMIiepaType.

6. ITonyuuts hopmyny Ilnanka /Ui TEIIIOBOrO U3IY4YEHUS B Cpesie, Y KOTOPOH MOKa3aTellb
npesiomyeHus N(v) 3aBUCUT OT YaCTOTHI.

7. TlonyuuTh ypaBHEHUE COCTOSHUS AJIEKTPOHHOI'O Ta3a MpU abCOIIOTHOM HYJIe TeMIIEepaTy-
pHI.

8. OueHuTh CKOPOCTH 3BYKa B aJIMase, 3Has, YTO ero jebaeBckas temneparypa p = 1860 K,
a mocrosHHas pemétku d = 1.54 A.

9. OmpenenuTh YUCIIO CTOJIKHOBEHUH 32 €IMHUIY BPEMEHH 3JIEKTPOHOB CO CTEHKOI cocyaa,
B KOTOPOM HaXOJMTCS SJIEKTPOHHBIN ra3 MpH aOCOIIOTHOM HYJIE TeMIEepaTyphl.

10. Beramcnmuth mosHOE uncio GortoHoB N B 00béMe V W HalTH ypaBHEHHE anuadathl ¢o-
TOHHOTO rasa.

IIpuMepbl BADHAHTOB pelieHus 3a1a4

Bapmuanr 1
1. 1 KT JBYXaTOMHOTO ra3a HaXOmWTCA Mox AasiaeHueM P = 8-10° [Ta m mmeer mIOTHOCTH
p = 4 kr/m®. HaifT SHEPIHIO TEIIOBOTO IBHKEHHS MOJICKYII Ia3a IIPH 9THX YCIOBHSIX.
2. OmpenenuTh CPEIHION JJIUHY CBOOOIHOIO MpoOera MOJEKYJdI W YUCIO COyAapeHHH 3a
1 ¢, npoucxoasIMX MeXy BCEMH MOJIEKYJIAMU KHCIOPOAA, HAXOASIIErocs B COCy1e EMKOCTBIO
2 1 npu temneparype 27 °C u nasnenuu 100 xI1a.
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3. KakoBa ynenbHast TEII0EMKOCTD MPH MTOCTOSTHHOM 00bEME CMECH JIBYX T'a30B, €CIIM Mac-
CBI TIEPBOTO Ta3a M, Macca BTOPOTO ra3a My, BETUYHUHBI YACTbHBIX TEIUIOEMKOCTEH KaKIOTO Ta-
3a paBHBI: Cyi U Cy2?

4. ]Jlo Kako¥ TemIeparypbl Harpeercs ras, cojaepkaiuiics B 6auione o0bémMom V mpu 1aB-
JICHUH P1 ¥ Temnepatrype 11, €CIM eMy COOOITUTh KOJIMYECTBO TETUIOTH Q?

5. B xwunoii komHare Obuto xoyomHo. Ilocie Toro kak 3aronwiu Oarapeu, Temieparypa
BO3/yXa MoBbIcHIach Ha At = 20 °C. O6béM komuaTsl V = 150 M°. Kak H3MEHHIACH BHYTPEHHSIS
9HEprus BO31yXa, HaXOSIIErocsi B KoMHare?

Bapuant 2

1. YUemy paBHa Hambosee BEpOSITHAS CKOPOCTh JBUKEHHS MOJICKYJ KUCIOPOAA MIPH TEMIIe-
parype T = 273 K.

2. Topsiuast BoJIa HEKOTOPOM MAacChl OTHAET TEIUIOTY XOJIOJAHOW BOJIE TaKOW K€ MacChl U
TEMIIEpaTypbl UX CTAHOBATCS OJUHAKOBBIMU. [l0Ka3aTh, 4TO SHTPONUSA IPHU ITOM YBEJIUYUBACT-
csl.

3. OnpenenuTh KOJIMYECTBO TEILIOTHI, KOTOPOE COOOIIEHO 2 KI' Telusi MpU MOCTOSHHOM
0o0BéMe, ecnu ero temrneparypa nossicunach Ha 100 K. Ha ckonbko m3MeHunach BHYTpEHHSS
SHEprus ra3a u Kaxkas pabora Oblja coBepiieHa um?

4. C Kakol CKOPOCTHIO JOJDKHBI JICTETh JIBE MYXH HABCTpPEUy IPYr APYry, YTOOBI MOCIe
CTOJIKHOBEHUSI OT HUX HUYETO HE OCTANIOCH?

5. 64 ManeHbKHE KaleJbKu PTYTH CIMBAIOTCS B OJHY Karumo. Ha ckoilbKo rpajycoB MOBbI-
CUTCS TemrepaTypa OOJIbIION KAy 0 CPAaBHEHUIO C TeMIIepaTypol MajeHbKUX Karenb? Paau-
yC Ka)XJI0i MaJICHbKOM Kaneiabku — 1 Mm.

IIpumepHbIe TeMBbI A5 J0KJIaAa

Hyneoe Hauano tepmonuHaMuku. Temneparypa. ['azoBas Temneparypa.
Buytpennss sneprus. Pabota u teriora. [lepBoe Hayano TepMOIMHAMUKY.
IlepBoe Havano TepMOAMHAMMKH B U depeHnnanbHoi Gpopme 3anucH.
VYpaBHEHHE COCTOSIHUSA. Y PaBHEHUE COCTOSHUS MJI€AJIbHOTO Tasa.
OmnbiT [x0yns. BHyTpeHHsIs sHeprus uaeanbHOro rasa. Pabora npu M30TepMHUUEcKOM 13-
MEHEHUU 00bEMA UJI€aIbHOTO Ta3a.
6. Ternno&MKOCTb TEPMOJIMHAMUYECKON cHcTeMbl. TenaoéMKOCTh IpU MOCTOSHHOM 00bEME U
ITIOCTOSITHHOM JIaBJICHHH.
7. PaBHOBeCHBIN KBa3ucTaTHUECKHil porecc. PaboTa npu u3MeHeHnn 00bEMa CUCTEMBI.
AnunabaTtryeckuil 1 U30TEPMUUYECKUN TPOLIECCHI.
8. Anmabaruyeckue Mpolecchl B ra3ax. Y paBHeHUE aquadaThl U1€AIbHOTO rasa.
9. Bropoe Hauano repmoanHamuku. ®opmynuposku Kensuna u Knaysuyca.
10. Hukn Kapwo.
11. IlepBas Teopema O HUKJIAX.
12. AGcomoTHas TepMOJUMHAMUYECKask TeMIIepaTypa.
13. KoaddunmenT monesnoro nevicreus mukia Kapao.
14. DKBUBaJIEHTHOCTH a0COTIOTHOM TEPMOJIMHAMHYECKON U Ta30BOM TEMIIEpaTyp.
15. Bropas Teopema o IUKJIax.
16. DHTponus Kak GYHKIUS COCTOSHUS cucTeMbl. [IpyHIIMT Bo3pacTaHUs SHTPOIHH.
17. HepaBenctBo Knaysuyca /ij1st 3HTpOIIUU U30JIMPOBAHHOMN CHCTEMBI.
18. JuddepeHunan sSHTPONUU U CBA3aHHBIE C HUM TEPMOJMHAMUYECKUE COOTHOIICHHS.
19. DHTpomus uaeaTFHOTO Ta3a B PA3IUYHBIX TIEPEMEHHBIX.
20. ApautuBHOCTB 3HTponHHU. [Ipumep HeoOpaTUMOro mpolecca B TEIIOU30IUPOBAHHON CH-
CTEME.
21. CrarucTuueckoe ornpeeneHue SHTponuu (3uTponus no bonbnmany).
22. M3otepMsl peanpHOTO BemecTBa. [lonsTre 0 pazax. MeracTaOUIbHBIE COCTOSHHUSL.

orwbPE
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23. JlaBnenue B cucteme npu ¢pa3zoBoM paBHOBecuu. BriBoa opmynsl Knaiinepona-
Knaysnyca.

24. Ypasuenue Ban-nep-Baainbca.

25. Kputnueckue napaMmerpsl BeniecTBa. 3aKOH COOTBETCTBEHHBIX COCTOSHUIA.

26. Tepmonunnamuka rasza Ban-nep-Baanbca (Beruucnenue Cp — C,).

27. DneMmeHTHI cTaTucTUdecKol Guszuku. Pa3zoBas Touka. Pa30Bbiil 00BEM. UHCIIO COCTOSHUMN.

28. CTaTUCTHUYECKUI BBIBOJ SHTPOIMH UACATHHOTO ra3a.

29. Pacnpenenenue MakcBesuia MOJICKYII [0 UMITYJIbCAM.

30. Pasnuunble BUABI pachpenencHuii MakcBelia (3a OCHOBY B3sTh pacipeneicHiue MakcBe-
Jla MOJIEKYJI TI0 UMITYJIbCaM).

3aiaHue HA NPAKTHYECKYIO MOATOTOBKY
1. BeimonHeHue u3MepeHuil Ha 1a00paToOpHOM 00OPYIOBAHHH.
2. BoicTyIsieHHe ¢ TOKJIAJI0M 0 UCCIIEyeMOi TeMaTHKE.
3. YuyacTre B 9KCIIEpUMEHTAIILHOI paboTe COBMECTHO C COTPYAHUKAMH JIA00PaTOPHUH.

IIpumepHBbIe BONPOCHI VIS IK3aMeHa

1. OGpatumeblie 1 HEOOpaTUMBbIE MpoIiecChl. PaboTa M TeruioTa mpu 0OpaTUMBIX U HEOOpATH-
MBIX IIPOLECCAaX, UX COOTHOILIEHHE.

2. Bropoe nauano trepmonunamuku. @opmynupoka ToMmcona u ¢popmynupoBka Knaysuyca.
Nneanpnas teroBas mammHa. Lukn Kapuao. KII/ nukna Kapho.

3. Joxa3aTenbCcTBO IKBUBAJIEHTHOCTH (OPMYIMPOBOK BTOPOTrO Hayala TEKPMOAMHAMHKH IO
Tomcony u Knaysuycy. PaBenctBo Kiaysuyca st o6parumoro nukiia. Jutponus. Bropas teo-
pema Kapno. HepasenctBo Knay3uyca.

4. OcHoBHOe TOXIecTBO TepMoanHaMuku. [ukn Kapro B S,T- koopauHaTax. DHTpOMHS HJIe-
aJpHOrO raza. XonoauibHas MamuHa Kapuo u e€ KII/I.

5. Ilepas teopema Kapno. CpaBuenne KIIJI nuxna Kapno ¢ KIIJ] apyrux oOpaTUMBIX ITUK-
JIOB, UCHOJIB3YIOLIUX TOT XK€ HArpeBaTeib U XOJIOAUIbHUK.

6. WuaTerpupyrommii MHOKUTENb U YpaBHEHHUE JIUIS €r0 HaXOXKACHUs. PanpoHampHas 1mkana
temneparyp. TepMmonnHamMuyeckuit UK CTUPIIMHTA.

7. HeobOpaTumoe pacmmpeHue HIealbHOTO ra3a B IIYCTOTY, U3MEHEHHUE PHTPONHH B 3TOM
mporecce.

8. M3MeHeHHMe >HTPONMH NMPU CMEUIMBAHWW PA3HBIX ra3oB. M3MeHeHWe SHTPONHH TPU BHI-
paBHUBAHUU TEMIIEPATYp UICAIbHBIX Ta30B.

9. Tperbe Hauaso TepMoauHaMuku. Teopema Heprera. HemocTmkuMocCTh HyIIst aOCOTFOTHOM
TEMIIEPATYPHI.

10. DHTpomus U TepMOIMHAMHYECKast BEPOSTHOCTh. BriBox popmyibl bonmbimana it SHTpO-
MUHU.

11. MuKpo- ¥ MaKpOCOCTOSIHUSI TEPMOJMHAMUYECKON cUcTeMbl. CTaTUCTUYECKUI BEC MaKpo-
cocTosHus. BrIBO/T hOpMyIIBI 1711 SHTPONHMHM UACATBHOTO ra3a Ha OCHOBE (popmyiibl bonbliMaHa.

12. Craructuka bombsitvana. BerBon popMyIiel pactpenenieHus: YacTuIl o SHEPTUSM JUTS CTa-
TucTuky bonbumana.

13. ®nykryamun. CpemHexBaapaTudeckas (GIyKTyanus, BBIBOA (GopMynbl st He€. Pacuér
CPeIHEKBAIpaTUYECKON (QUIyKTyaluu (pu3nyeckor BEIWYHMHBI, SABISIOMIEHCS CyMMON He3aBHCH-
MBIX UACHTUYHBIX QIIYKTYUPYIOIINX BEJIUYHH.

14. Craructuka bose-Oiinmreiina u cratuctuka ®depmu-Jlupaka: MOACYET CTaTUCTUYECKHUX
BecoB st HUX. Pacnipenenenne depmu-/lupaka n boze-DitnmTeitHa (0e3 BbIBOIA).

15. ®nykryanun. CpeaHekBaapaTuyHoe OTKIoHeHHe. DiykTyanus (HU3NYecKod BETMYUHBI,
SBJISIOLIEHCS CYMMOM HE3aBUCUMBIX UIEHTUYHBIX (DIYKTYHPYIOIIUX BETUYHH.

16. ®nykTyarus IOTHOCTH MOJEKYN B rase, coaepxaiieM N MOJEeKy U 3aloiHAomEeM 00b-
em V.
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17. TlonHoe onucaHue TEPMOAUHAMUYECKON CUCTEMBI — TPH OCHOBHBIX BHJIa YPAaBHEHHI Tep-
MoauHamMukH. YpaBHeHue ['ub6ca ayis BHyTpenHeit sneprun. [IpeodpazoBanue Jlexxanmapa. Tep-
MOJUHAMUYeCKHe (DYHKIIMM M TEPMOJWHAMHUYECKUE MOTCHLMANbI: 3HEprus | enbMroibua, 3H-
Tanbus, SHeprus ['uooca.

18. Bun momnoro auddepennuana s BHYTpEeHHEH 3HEpruy, SHepruu [ eapMrosbiia, SHTalIb-
nuu, sHeprun ['n66ca. Omnpenenenre TepMOJMHAMUYECKUX MapaMEeTPOB Yepe3 YacTHBIC IIPOU3-
BOJIHBIE OT TEPMOJMHAMUYECKHUX ITOTCHIINAIOB.

19. IlpupaiieHuss TepMOJUHAMHYECKHUX MOTEHIIMAJIOB MPU KBAa3MCTALMOHAPHBIX IMpolleccax U
ux ¢usnueckuii cmpici. [loBeneHne TepMOAMHAMHYECKUX MOTEHIMAIOB MPHU HEOOPATUMBIX
mporeccax.

20. IIpumeHeHHE TEPMOIMHAMUYECKOTO METO/A — CBS3b PA3IMYHBIX YACTHBIX MPOM3BOJHBIX,
CBS3aHHBIX YpaBHEHHEM cocTOsiHUS. Tepmuueckuilt koddduuueHT napineHus, KodHPHUIHEHT
TEPMUYECKOTO PACHIMPEHHS, U30TEPMHUECKUI MOIYJIb BCECTOPOHHETO CHKAaTHS M CBSI3b MEXKIY
HUMU.

21. OcHoBHBIE (POPMYIIBI MATEMATUYECKOTO anmnapara (yHKIMA HECKOJIbKUX MMEPEeMEHHBIX, Ya-
CTO MPUMEHSIEMbIE B TEPMOJIUHAMUKE.

22. CootHomeHust MakcBea.

23. Kanopuueckue xo3¢ppunmentsl. @opmynsl i Cy, C,, TEIOTH U30TEPMUYECKOTO BO3-
pactanusi 00bEMa U TEIIOTHI U30TEPMHUUECKOTO BO3PACTAHUS JIABIICHHS TIPU CxkaTu h.

24. Kanopuueckue kodhduurentsl. opMymnsl JUisi HUX, MOJIYYSHHbIE U3 PACCMOTPEHUS MOJI-
Horo auddepeHnnana YHTPOIUH.

25. ®opmynsl g auddepennnana suTponuu B odieM Buje, popmyna anst Cp - Cy B obuiem
BUJIC.

26. XUMHUYECKUH ITOTEHIIAAIL.

27. Tloxxon K BBIYHCIICHHUIO XapaKTepUCTHYECKNX (YHKIMI Ha mpuMepe noreHiuana ['udoca.

28. PeanbHble ra3pl. MeXMOJIEKYJISIpHbIE B3auMOEHCTBUA U UX kiaccupukanus. [ToTenunan
Jlennapna-/IxoHca.

29. T'a3 Ban-gep-Baanbca. Yuér cun orTankuBaHus. YUET CUIT MPUTSHKEHUS C UCIOB30BaHH-
€M SBHOTO BuJa noteHunana Jlennapaa-/>xonca. YpaBuenue cocrosinus raza B/IB.

30. IMonmxon k yué€Ty cun MpuTsHKeHHs B raze BaH-mep-Baanbca Ha ocHOBe BBeleHHUs B pac-
cMoTpeHue chepbl MOJIEKYIISIPHOTO B3aUMOCHCTBUS M TIOTEHIIMATBHON SHEPTHHA MOJIEKYI MpH-
CTEHOYHOTO cjos. He3aBUCHUMOCTh BHYTPUMOJEKYISPHOTO MABJICHHsI OT MOTEHI[MAIa B3anMO-
JICHCTBHSI MOJIEKYJI Ta3a CO CTEHKOM. YpaBHEHME cOCTOsAHMA raza B/IB s npousBonasHON Mac-
ChI Ta3a.

5.4. MeTonnueckne MaTepHaJibl, ONpeaesiioue npouelypbl OeHUBAHUSA 3HAHMI, yMe-
HHMi, HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPU3YIOLIUX 3TaNbl GopMHUpPOBaAHHUS
KOMITeTeHI U

ConocTaBUMOCTh PEHTHHTOBBIX ITOKA3aTeled CTYIACHTA 1O pPa3HBIM JUCHUTUTHHAM |
bannbHO-peHTHHTOBOI CUCTEMBI OIICHKH YCIIEBAEMOCTH CTYJEHTOB 00ECIEUNBACTCS PUHATHEM
€JMHOT0 MEXaHW3Ma OIICHKH 3HAHWH CTYJCHTOB, BBIPAXECHHOI'O B 0a/UIax, COMIACHO KOTOPOMY
100 GammoB — 3TO MOJTHOE YCBOEHUE 3HAHUI MO y4eOHOI NUCIUIUIMHE, COOTBETCTBYIOIIEE TPe-
OOBaHUAM y4e€OHOU MPOrPaMMBI.

MaxkcuManbHbIH Pe3ysibTaT, KOTOPhI MOXET ObITh JIOCTUTHYT CTYACHTOM IO Ka)XJIOMY
u3 biokoB peliTuHroBoii onenku — 100 6anos.

[IIkana cOOTBETCTBUSI PEUTHHIOBBIX OIICHOK MATHOAUIBHBIM OIICHKAM:

100 — 81 6aymoB — «otauaHO» (5); 80 — 61 6amIoB — «xoporo» (4); 60 — 41 GamIOB — «ymAOBIIE-
TBOpUTETHHOY (3); 10 40 0ANIOB — «HEYAOBIETBOPUTEITHHOY.

OTtBer oOydJaromerocss Ha dK3aMeHE OIEHHBAETCS B OayiaX ¢ y4€TOM MIIKaIbl COOTBET-

CTBHSI PETUHTOBBIX OI[CHOK MATHOAIILHBIM OI[CHKAM.

B SaqéTHO'3K3aMeHaHHOHHyIO BEAOMOCTh U ?,aT—IéTHYIO KHHUXKKY BBICTABJIAIOTCA OLICHKHU
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10 NATHOAIIILHOM IIKaJle U peHTHHIOBbIE OIICHKH B Oajuiax.

[Ipu monydyeHuH CTyIEHTOM Ha SK3aMEHE HEYIOBJIETBOPUTENIbHOI OLEHKH B BEOMOCTh

BBICTABJIIETCSl PEUTHHTOBAs oleHKa B Oaymutax (<40 6aymioB), COOTBETCTBYIOMIAs (PaKTUUECKUM
3HaHUAM (OTBETY) CTYJICHTA.

Kputepun oneHKr 3HAHUN CTYJEHTOB B PaMKax KaXKAOH yuyeOHOW AMCUMIUIMHBI WU

I'pyIlil AMCOUILINH BBIpa6aTBIBaIOTC${ nmpenoaaBaTCjsiMu COIJIaCOBAaHHO Ha Ka(be/:[pax YHI/IBepCI/I-

TeTa UCXO/Is U3 TpeOoBaHUI 00pa30BaTEIHLHBIX CTAHIAPTOB.

IIxana oneHNBaHNA DK3aMeHA

Kpurepuu onenuBanus

bassl

[TonHble ¥ TOYHBIE OTBETHI HA JBa BOIPOCA HK3aMEHALMOHHOro Owmiera. CBo-
00HOE BIIAJICHUE OCHOBHBIMM TEPMUHAMHU M MOHATUSMHU Kypca; IOCIIE0Ba-
TEJIbHOE M JIOTMYHOE H3JI0KEHHWE MaTepuajla Kypca; 3aKOHUCHHbIE BBIBOABI U
0000111eHHs IO TeME BOIIPOCOB; HCYEPIBIBAIOLINE OTBETHI HAa BOIIPOCHI IIPH Clla-
4ye 9K3aMeHa.

21-30

[TosHBIC ¥ TOYHBIE OTBETHI HA J[BAa BOMPOCA IK3AMEHAIIMOHHOTO OwiieTa. 3HAHHE
OCHOBHBIX TEPMUHOB U MOHATHI Kypca; MOCIeI0BaTeIbHOE U3II0KEHNE MaTepu-
aya Kypca; ymeHue (popMylInpoBaTh HEKOTOPhIE 0OOOIIEHHS TI0 TEME BOIIPOCOB;
JIOCTATOYHO TOJIHBIE OTBETHI HAa BOMPOCHI IPH CJlaue IK3aMEeHa.

14-20

[TosHBIM ¥ TOUHBIM OTBET HA OJJMH BOIPOC SK3aMEHAIIMOHHOrO Ouiiera. Y 1oBie-
TBOPUTEIBHOE 3HAHME OCHOBHBIX TEPMHMHOB M IIOHATHH Kypca; yIOBIETBOPHU-
TENBbHOE 3HAHKME M BJIAJICHUE METOJAMM U CPEICTBAMHU PEIICHUS 3a/1a4; HENOCTa-
TOYHO MOCJEI0BATENIbHOE H3JIOKEHHE MaTepHuaja Kypca; ymMeHue (Gpopmyiupo-

8-13

BaTh OTJCJIbHBIC BHIBOJBI U 000OIICHHS IO TEME BOIIPOCOB.

ITonHBINM U TOYHBIN OTBET HA OJUH BOIIPOC 5K3aMCHAITMOHHOI'O ouera U MeHee. 0-7

Hrorosas mkaja BbICTABJIEHHUS OLEHKH IO JUCIHUIIAHE.

Ornenka o 5-6amieHoii cucteMe | Onenka no 100-0aIbHOM cucTeMe
5 | Ortmnuno 81-100

4 | Xopouio 61 —80

3 | YoBneTBopuTENHHO 41 -60

2 | HeynoBiIeTBOPUTENIBHO 40-21

1 | He arrecToBan 20-0

. YYEBHO-METOJANYECKOE U PECYPCHOE OBECIIEYEHUME JUCHUIIJINHBI

6.1. OcHoBHas UTEpaTypa

1. Benog, I'. B. TepmomuHamyka : yq4eOHHMK W TIPAKTUKYM JUIS BY30B . — 4-¢ w31, — Mockasa : FOpaiir,
2023.— 572 ¢.— Texcr : anextponnsiit. — URL: https:/mww.urait.ru/bcode/531189

2. Edpemos, 1O. C. Cratnctideckas (hr3rKa U TEPMOIMHAMUKA : yIOHOE IIOCOOME IS BY30B. — 2-€ M3/I.
—  Mocka : FOpaiir, 2023, — 209 c¢. — Teker: oanextponnsii .— URL:
https:/Amww.urait.ru/bcode/514993

3. Hosukog, 1. 1. Tepmoaunamuka : yaeOHoe nocodue. — 2-e m31. — Cankr-IlerepOypr : Jlans, 2022. —

592 ¢.—— Texkcr : anexrponnbii. — URL: https://e.lanbook.com/book/210323

6.2. Jlono/HUTEe/ILHAS JIMTEPATypa

1. AsncensM, A. V. OCHOBBI CTATUCTUYECKOH (PUBUKH U TEPMOIMHAMUKY : y4eOHOE Toco0He. — 2-€ M3/1. —
Canxr-IlerepOoypr : Jlams, 2022. — 448 c¢. — Teker : omektponnsii. — URL:
https://e.lanbook.com/book/210215

2. benos, I'. B. TexHudeckas TepMOIMHAMUKA : YIeOHOE ITOCOOME IS BY30B . — 2-¢ 311, — MOCKBA :
FOpaiir, 2023. — 252 ¢.— Teker : anexrponnsit. — URL: hitps:/Amww.urait.ru/bcode/512471

3. Bonmapes, b. B. Kypc obmeit ¢msukm B 3 k1. Kaura 3: TepMoMHAMIKA, CTATHCTHYCCKAs (PH3HKA, CTPO-
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https://www.urait.ru/bcode/531189
https://www.urait.ru/bcode/514993
https://e.lanbook.com/book/210323
https://e.lanbook.com/book/210215
https://www.urait.ru/bcode/512471

eHue BelecTna : yueOHUK /u1s By30B / b. B. bonnapes, H. I1. Kanarmuxkos, I'. I'. Crmpys. — 2-¢ w31, —
Mockaa : FOpaiit, 2023. — 369 ¢. — Texcr : anextponnbiii. — URL: https:/Mmavw.urait.ru/bcode/532034

4. Tamwun, A. ®. Tepmommaamrka. COOpHHK 33124 : yueOHoe niocodre. — Cankr-IlerepOypr : Jlans, 2022.
— 80 ¢.— Texcr : anexrponnsiii. — URL: https://e.lanbook.com/book/209843

5. MonekynspHas ¢usrka. Tepmomunamuka. KonneHcnpoBaHHbie cocTosiHus : yaeOHoe mocodre / 1. A.
[Tupammmsum, E. B. anaruaa, H. A. Kansea, E. A. TlorkoBa. — 2-¢ m3a, — Cankr-IlerepOypr :
Jlanp, 2022. — 200 ¢. — Texcr : anexrponnbiid. — URL: https://e.lanbook.com/book/209774

6. MopaueBckuii, A. I". TepMomrHaMKKa KUIKAX METAUIOB M CIUIABOB : ydaeOHOe rocodue / A. I'. Mopa-
yepckuit, E. . ®upcoBa. — 2-¢ m3n. — Cankr-IlerepOypr : Jlanb, 2022. — 240 ¢. — TekcrT : a1eKTpoH-
ubii. — URL: https:/e.lanbook.com/book/209960

6.3. Pecypcbl nHpOPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snextponnas 6uoanoreka http://elibrary.ru

7. METOAUYECKHUE YKA3AHMUSA 11O OCBOEHUIO JUCHUTIJIMHBI
1. Meroauyeckue peKOMEHAALNHU 1O OATOTOBKE K MPAKTUYECKUM 3aHATHUSM.
2. Meroanyeckre peKOMEHJIAIMK [0 OPraHU3alUN CaMOCTOATENbHOM paboThl MO JUCIMILIH-

HaM.

8. TH®OPMAILIMOHHBIE TEXHOJIOT'MU AJ1s1 OCYIIECTBJIEHUSA OBPA30OBA-
TEJBbHOI'O NIPOLECCA 11O JUCIUIIVIMHE

.JII/IIIEH3I/IOHHOC nmporpaMmMHoe¢ o0ecmevyenue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopMmanmoHHble CIPABOYHbIE CHCTEMbI:
Cucrema TAPAHT
Cucrema «KoncynprantlIiroc»

ITpodeccronanbHble 0a3bl JaHHBIX

fgosvo.ru — ITopran ®enepaibHBIX TOCYAAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB BHIC-
mero oopazoBaHus

pravo.gov.ru - OpunuanbHbIi HHTEPHET-NIOPTaJ IPaBOBOW MH(OpMaLIUN

www.edu.ru — denepanbHblii moptai Poccuiickoe oOpa3zoBanue

CB0OOOHO pacmpocTpaHseMOe MPOrpaMMHOE OOecTieueHue, B TOM YHCJIe OT€YECTBEHHOTO
MIPOU3BOJCTBA

OMC IIneep (st BOCIIpOU3BEACHUS DIIEKTPOHHBIX Y4eOHbIX Moymeil)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

MartepuanbHO-TeXHUYECKOE 00ecIedeHne JUCITUILIMHBI BKIIIOYAeT B ce0s:

- yuyeOHbIEe ayJUTOPUU JUIA MIPOBEACHUS YUEOHBIX 3aHATHH, OCHAILIEHHbIE 000pYI0BaHUEM
U TeXHUYECKHMHU CpeACTBaMU O00y4yeHUs: yueOHOW MeOenblo, JOCKOH, JeMOHCTPAlMOHHBIM 000-
pPYJIOBaHHEM, IEPCOHAIBHBIMU KOMIIBIOTEPAMHU, IPOEKTOPOM;

- TIOMEMIEHUS TSI CAaMOCTOSITEIFHON PabOTHI, OCHAIEHHBIE KOMIBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEHUEM K ceTH «VHTepHeT» M obeclieueHneM JIoCcTyna K 3JIeKTPOHHOM
nH(pOpMallMOHHO-00pa30BaTeIbHON cpeie.
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