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]_le.]'lb OCBOCHHUSA JTUCHUIVINHBI:

- popMHUpOBaHNE HABBIKOB U MMPUEMOB HAYYHOT'O METOIa TIO3HAHUS;
- 1aTh 3HAHHS B 00JIACTH KBAHTOBOM M KJIACCUYECKOH CTATHCTUYECKOW (M3WKU U HABBIKH, T103-
BOJISIONIUE TOHATH aJICKBAaTHOCTh MOJIENH (PU3MYECKOMY SIBJICHUIO.

3a;[at11/1 HU3Yy4YCHUSA JUCHUIIINHBI:

— (opmupoBaHHEe HAYYHOIO MHUPOBO33PEHHUS U COBPEMEHHOI0 (HU3MUYECKOTO MBIIICHUS;

— (opMHpOBaHUE YMEHHMS BBIICIUTh KOHKpPETHOE (prU3MyecKoe COAep)KaHHe B IMPHUKIIAIHBIX
3ajjayax Oynyuel cnenuanbHOCTH.

MecTto nucuuminabl B crpykrype OOII BO

Jlnist OCBOCHMS JTAaHHOW JMCIUILIMHBI TPeOyeTcsl 3HaHHe MaTEeMaTUKH, pPa3/iesioB 00me Gu3uKu:
MEXaHHUKH, MOJIEKYJISIPHON (PU3UKKM M OCHOB CTaTHUCTUYECKOM TEPMOIUHAMHKH, SJIEKTPUUECTBO U
Marda€Tus3M, BOJIHBI U OIITUKA, a TaK¥XKCE, aTOMHOU (1)I/I3I/IKI/I U XUMHH.

3HaHu,

INOJIYYCHHBIC IIpM HU3YYCHHU JUCHUIIINHEI,

ImoMoryr cCTyaC€HTaM B HAYYHO-

MCCIIEIOBATENbCKOM paboTe W AMIIIOMHOM NPOEKTUPOBAHMHM, a TAaKXKEe B JaibHEHIed mpodeccuo-
HAJIbHOM J1€ATeNIbHOCTH.

Komnerennumn o0yuyaromerocs, popmMupyembie B pe3yJibTaTe 0CBOCHHUS M CHUILTHHbBI
B niporiecce ocBOCHUS TaHHON TUCIHUIUIMHBI y CTYACHTa (POPMUPYIOTCS CICTYIOIINE KOMITICTCH-

LUHU:
YHHUBEpPCaJIbHbIE
Kon
HanmeHnoBanue kome-
KOMIIe- B— Kon v HanMeHoBaHME HHIMKATOPA JOCTHKEHHUS
TEHLIUH

YK-1 Cnocoben  ocymects- | 3-YK-1 3Hath: METOABI CUCTEMHOTO M KPUTHUYECKOIO aHAIIM-
JSTh KPUTHYECKUN aHa- | 32; METOJIUKU pa3pabOTKU CTpaTeruu JCHCTBHM 7S BHISBIIE-
JM3 TPOOJIEMHBIX CUTY- | HUSL ¥ pEIICHUs MPOOIIEMHON CUTYalluu
auii Ha oOcHOBe cH- | Y-YK-1 YMmers: mpuMeHSITh METOIBI CHCTEMHOIO MOAXO0AA U
CTEMHOI'0 M0/IX0/1a, | KpUTHUECKOT0 aHaju3a MpoOJEeMHBIX CHUTYallUi; pa3padarbi-
BbIpabaThIBaTh CTpaTe- | BaTh CTPATETHIO ACUCTBUI, MPUHUMATh KOHKPETHbIE PEIIEHUS
TUIO JIEHCTBHMN. JUIA €€ peanu3anuu

B-VYK-1 Bnanets: MeTonoiaorueid CUCTEMHOTO U KPUTHYECKO-
ro aHajIKu3a MPOOJIEMHBIX CUTYalUil; METOJUKAaMU TOCTaHOBKU
LIeJIM, ONpeAETIeHUs CIOCO0O0B €€ JOCTHKEHUS, Pa3paboTKu
CTpaTerui IelCTBUM.

VKE-1 Cnocoben  ucrnonb3o- | 3 -YKE-1 3HaTh: OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYUYHBIX
BaTb  3HAHMS  €CTe- | JUCLUIUIMH, METOJbl MATEMAaTUYECKOTO aHAJIN3a U MOJEIINPO-
CTBEHHOHAyUYHBIX JHC- | BaHUS, TEOPETUYECKOrO0 M AKCHEPUMEHTAIbHOI'O HMCCIIEI0Ba-
LUIUIMH, IIPUMEHSTDH | HUS.

MeTonpl  maremarude- | Y- YKE-1 ymeTs: ncnonb3oBaTh MaTEMAaTUYECKNE METONBI B
CKOTO aHaJlIM3a U MOJIe- | TEXHUYECKUX TMPUIOKEHUSIX, PACCUUTHIBATh OCHOBHBIE YHC-
JUPOBaHUs, TEOPETUUE- | JIOBBIE XaPAKTEPUCTUKH CIIyYalHbIX BEJIMYUH, PEILIATh OCHOB-
CKOTO U DHKCIEpPUMEH- | Hble 3aJaud MaTeMaTU4YeCKOM CTAaTUCTHKH; pellaTb THUIOBHIE
TaJbHOIO  HCCIIE0BA- | paCUETHBIE 3a1a4H.
HUS B 1octaBlieHHBIX | B-YKE-1 Bimagers: MeTomaMM MaTeMaTHYECKOTO aHajiM3a M
3aa4ax MOJIEJIMPOBAHUS; METOIaMHU PEIIECHNUS 3a/1a4 aHaJIn3a U pacye-
Ta XapaKTEPUCTUK (PU3NYECKUX CUCTEM, OCHOBHBIMH IpHEMa-
MH 00pabOTKH SKCIEPUMEHTAIbHBIX JAHHBIX, METOAAMHU pa-
OOTBI C IPUKIIATHBIMUA TPOrPAMMHBIMU TPOJYKTAMH.
YKII-3 CnocoOen craButh ce- | 3-YKII-3 3uarh: ocHOBHbIE pueMbl 3 (HEKTUBHOTO

06e  oOpaszoBaTenbHbBIE

YIpaBJICHUA COOCTBEHHBIM BPpEMCHCM, OCHOBHBLIC MCTOIWKH




LeJU TO0J BO3HMKAIO-
mue

KHU3HEHHBIE 3ajauy,
o0UPATh CIOCOOBI
peleHusT U CpeacTBa
pa3BUTHA (B TOM YHCIE
c UCIOJIb30BAHNUEM
U POBBIX CPEICTB)
ApYyTruX HEOOXOJUMBbIX
KOMIIETCHIIU I

CaMOKOHTPOJIsI, CaMOPa3BUTUA M CaMOOOpa30BaHUsI Ha MPO-
TSOKEHUU BCEH KU3HU C MCIIOIh30BaHUEM U(PPOBBIX CPEACTB
VY-VYKII-3 YMerb: 3¢ (HEKTUBHO MIaHUPOBATh U KOHTPOJUPO-
BaTh COOCTBEHHOE BpPEMSI, UCIIOJIb30BATh

METO/bl CaMOPETYJISAIUKA, CaMOPa3BUTHUS U CaMOOOYYEHHUS B
TEUYCHHE BCEH )KM3HU C HCIIOJIb30BAHHEM ITU(POBBIX CPEIICTB
B-YKII-3 Bmanmerb: MeTtogaMu yrpaBlIeHHsT COOCTBEHHBIM
BpEMEHEM, TEXHOJIOTHSIMU MPUOOPETEHUS. UCIOJIb30BAHUS U
OOHOBJICHHSI COLMOKYJIBTYPHBIX M TMPO(GECCHOHANTBHBIX 3Ha-
HUM, YMEHHUI, 1 HABBIKOB; METOJAUKAMU CaMOpPA3BUTHUA U Ca-
MOOOpa3oBaHKs B TEUCHUE BCEH JKU3HU C HCIIOJIB30BAaHUEM
1IU(POBBIX CPENICTB

obmenpodeccuoHaIbHBIC

Kon
HaumenoBanue koMiie-
KOMIIe- B— Kom n HaumMeHoBaHNEe WHIUKATOPA JTOCTHIKEHUS
TCHIIUU
OIIK-1 Cnocoben  ucmnonb3o- | 3-OIIK-1 3HaTh: 6a30BbIe 3aKOHBI €CTECTBEHHOHAYUYHBIX JHC-
BaTh 0a30BBIC 3HAHWS | IUIUIMH, OCHOBHBIC MAaTEMATHYECKUE 3aKOHBI; OCHOBHBIC (HU-
€CTECTBEHHOHAYYHBIX 3MYECKHUE SBJICHMS, TPOIIECCHI, 3aKOHBI U TPAHUIIBI KX TIPUME-
JTUCIUIUIMH B Mpodec- | HUMOCTH; CYITHOCTh OCHOBHBIX XHMHUYECKUX 3aKOHOB U SIBJIC-
CHOHAJIBHOW  JIeATElb- | HUI; METOJbl MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, TCOPETHYEC-
HOCTH, TPHUMEHSATHh M- | CKOTO U IKCIIEPUMEHTAIBLHOTO UCCIICI0BAHMS
Toasl MateMatuyeckoro | Y-OIIK-1 YMerb: BBISBIATH €CTECTBEHHO-HAYYHYIO CYIII-
aHaJIM3a W MOJCIUPO- | HOCTh TPOOJIeM, BO3HHKAIOIIMX B XOJI¢ MPO(ecCHOHATBHON
BaHHUA, TEOPETHUYECKOTO | MeSTEIbHOCTH, MPUBIEKATh AJISl UX PEIICHUS COOTBETCTBYIO-
U SKCIEPUMEHTAIBHOTO | MUK (PU3MKO- MaTeMaTUYECKUM anmapar
HUCCIICI0BAHUS. B-OIIK-1 Bnagerb: MaTremMaTHYeCKUM amnmnapaToM JJIsi pa3pa-
OO0TKHM MOJIeJIel MPOIECCOB U SIBJICHUM, PEIICHUs TMpaKTUye-
CKHUX 3aJa4 TpodeCCHOHATHHOU eATENbHOCTH; HaBBIKAMHU
WCIIOJIb30BaHUSI OCHOBHBIX OOIIE(U3UYECKUX 3aKOHOB U
MPUHIUIIOB
3aaun BOCIMTAHMS, peajiu3yeMble B PAMKAX OCBOCHH S IV CHUTIJIHHbI
Hanpagiienue/ Co3nanue ycio- | Ucnoab3oBanue BocnuTa- | BoBjieuenne B pasHo-
neJjau BHii, o0ecne4u- | TeJbHOI0 MOTEHHHAJA Y4eld- | IVIAHOBYIO  BHey4eO0-
BaIOIIUX HBIX JHCHHUILIAH HYIO J1eSITeJIbHOCTh
IIpogeccuo- - (hopmupoBaHue Hcrnons30BaHue BOCIIUTATEIb- 1.Opranusanus Hay4-

HaJIbHOE U TPY-

KYJIBTYPBI HCCIIEN0-

HOI'0 IMMOoTCHIIKaJIa JUCHUIIIINH HO-IIPAKTHYCCKUX KOH-

A0BO€ BOCIIUTA-
HHue

BaTEIbCKOWU U UH-
JKEHEPHOU JIeATeNb-
Hoctu (B16)

npohecCHOHATEHOTO MOIYJIS
JUTst POpMUPOBAHUS MHIKEHEP-
HOT'O MBITIJICHUS] ¥ HH)KEHEPHOM
KYJIBTYPHI 32 CHET ITPaKTHYE-
CKHX CTY/JICHUECKUX HCCIIEI0Ba-
HUH COBPCMCHHBIX IIPOU3BO/-
CTBEHHBIX CHCTEM; TPOEKTHOMI
ACATCIIBHOCTH CTYACHTOB I10
pa3paboTKe ¥ ONTUMHU3AIUU
TEXHOJIOTHYECKHUX CUCTEM, CBsI-
3aHHOM C pelleHrneM peaTbHbIX
IMPONU3BOJACTBCHHBIX 3a/1a4; ITPO-
XO0XKJIEHHsI Yyepe3 pa3Hoo0pas-
HBIE HTPOBBIC, TBOPUECKUE, (e-

(bepeHnuii 1 BCTpeu ¢
BEYITUMHU CIICIIHAITH-
CTaMH MPEATNPUATUN
ropojia ¥ BeTepaHaMHu
aTOMHOM OTpaciu.

2. Opranu3zanus u npo-
BeJICHUE MPEAMETHBIX
OJIUMITHAJT U YJACTHE B
KOHKYpcax mpodeccro-
HAJTBHOT'O MacTepPCTBA.
3.Yuyacrtue B exxeroj-
HBIX aKIUAX CTy/ICHYE-
CKUX CTPOUTEITHHBIX
OTPSIOB




CTUBaJIbHBIE ()OPMBI, TPEOYIO-
[HE aHaJIN3a CI0XKHOTO 00BEK-
Ta, MIOCTAHOBKH OTHOCHTEIHHO
HEro npeodpa3oBaTEIbHBIX 3a-
Jla4 JIIsl UX ONTHMAaJIbHOTO pe-
[ICHHUSI.

CTpyKTypa U coep:kaHue Y4eOHO# THCHHIINHBI
JlMcuMIuIMHA MPEenoiaeTcs CTyAeHTaM B 6-oM cemecTpe. OOmas Tpya0eMKOCTh JUCIUIUTHHBI CO-
craBiiseT 3 3adeTHBIX eaunul, 108 ak. yaca.

KaJsiengapHblii miian

No | Ne | HaumenoBanue pasne- Bunbl yueOHOM 1eaTeTbHOCTH ATtTe- Makcu-
P na (TeMBbI) (dac.) cramus MaJIbHBIN
a e JUACIUATUTMHBI pasnena Oai 3a

L )
3 M 2 = (dpop- pazgen**
II Bl & 3 Ma)*
e S 5 2
o = o =)
. s | E| €| £ | ¢
a aa) = = = ©
1 2 3 4 5 6 7 8 9 10
da30BOE MPOCTPAHCTBO U CTATUCTUYCCKHE Pac- MPEICIICHUS
1 11 [Tonsitue o pazoBom 12 4 - 2 6 Tl 30
MIPOCTPAHCTBE
19 Sscnpez(eneHHe I'n66- 12 4 ) 5 5
13 Pacnipenenenne ®ep- 12 4 ) 5 6
MU 1 bose
14 TepMoanHaMuveckue 12 4 i 5 5
MTOTEHIIAAITBI
["a3, TBEpABIE TENIA U PACTBOPHI
2 | 2.2 | UneanbHblii ra3 12 4 - 2 6 T2 30
2.3 | HenneanpHble ra3nl 12 4 - 2 6
2.4 | ®a3oBbIe EPEXOIBI 12 4 - 2 6
BTOPOTO POJIa U KPUTH-
YECKHE SIBIICHHS
2.5 | Tepnpie Tena 12 2 - 1 9
2.6 | PactBopHI 12 2 - 1 9
Hroro 3a cemectp 108/ | 32 - 16/16 60 60
16
3auer 40
Hroro 100

* - COKpalleHHOe HauMeHOBaHKEe (POPMbI KOHTPOJIS

** - cyMMa MakCHUMaJbHBIX OamioB jgoipkHa ObITh paBHa 100 3a cemecTp, BKIIIOYast
3a4yeT U (WIK) IK3aMEeH
CoxpalieHHOe HaUMEHOBaHKE ()OPM TEKYILEro KOHTPOJISL U aTTECTALUU Pa3JelioB:
Ooo3nauenue | IloHOe HaMMeHOBaHME
T TectupoBanue
3 3auer




CoaeprkaHue JIEKIIHOHHOTO Kypca

Yu4eOHo-
Tembl JIeKUMH. Bcero
Bonpocel, oTpadaTsiBaeMble Ha JIEKIIUA yacop | o OAMTECKOE
o0ecrneueHue
1 2 3
[onsitre 0 ha3oBOM MPOCTPAHCTBE 4
[Ipeamer craructuueckort (usuku. OcHOBHBIC ompeaeneHus. da-
30BO€ TPOCTPaHCTBO. M300pakeHHe cCUCTEMBI B (pa30BOM MPOCTPaH-
cTBe. DYHKIMS paclpeesIeHus.
Pacnpenenenue ['n66ca 4
Pacnipenenenne ['m66ca. Pacnpenenenne Makcpemna. Pacnpe- ne-
JIEHWE BEPOSTHOCTEH N ocumuisitopa. CBoOOAHAS SHEPrusi B pac-
npenenennn ['nO6ca. BbIBOA TepMOAMHAMUYECKHX COOTHO- IICHHMA
u3 pacnpexaenenus [ nboca.
Pacnpenenenne @epmu u boze 4 1-11
Pacnpenenenne ®epmu. Pacnpenenenune boze. HepaBHoBecHbIe
dbepmu- u Ooze-razpl. PepMu- U 003e-Ta3bl AIEMEHTAPHBIX Ya-
CTUL. DBBIpOXIEHHBIM AIIEKTPOHHBIM Tra3. TemnoeMKOCTb BBIPOK-
JIEHHOT'0 3JIEKTPOHHOI'O rasa.
TepMonuHaMUYECKHE TOTSHIIHAIIBI 4
[lepBoe u BTOpOE Hauana TEPMOAUMHAMHMKHU. TepMoAMHAMH4YE- CKUN
noteHuan. Pabora u konmuyectBo Tema. TeruioBas ¢yHk- 1us. CBo-
0oaHast PHEpruss W TEePMOJAMHAMUYECKUI moTeHuuan [ubbca. DH-
Tanpnus. XUMUYeCKuid moTteHnuan. COOTHOMIEHUS MEXIYy TEPMOJIH-
HaMHUYECKUMH BEJIMYMHAMMU.
WUneanbHblii ra3 4
Pacnipenenenne boneiimMana. Pacrnipenenenue boneliMana B Kiac-
cuueckoil craructuke. CroikHOBeHHs Mojekya. HepaBHo- BecHblit
uneanpHbplii ra3. CBoOOgHAS SHEPrHsl OOJBIIMAHOBCKOTO HACATBEHOTO
raza. YpaBHEHHE COCTOSIHUS WAECaNbHOro rasa. Mume- ambHbI ra3 c
MOCTOSIHHOM TEIUIOEMKOCThIO. 3aKOH paBHOpac-
nipeaenenus. OJHOATOMHBIN UJleaTbHBIN ras3.
HeuneanbHbie ra3pl 4
OTKJIOHEHHE Ta30B OT UACAILHOCTH. PaznokeHue MO0 CTeNeHsIM
mwrotHocTH. @opmyna Ban-nep-Baansca. Tepmonnnamuyeckue Benu-
YUHBI KJIACCUYECKOW TUIa3Mbl. TepMOIUHAMUYECKUE BEJH-
YUHBI BBIPOKJIEHHOM IJ1a3MBbl.
da30BbIE MEPEX0JIbI BTOPOTO POja M KPUTUUECKHE SBJICHUS Y CIIOBUS 4 1-11
paBHoBecus ¢a3. Dopmyna Kmaiinepona-Kmnasuyca.
Kputnueckas touka. 3aKOH COOTBETCTBEHHBIX COCTOSIHMM. Pazo- Bble
nepexoasl BToporo poaa. Ckadok TEMJIOEMKOCTH. BiusHue BHelIHe-
ro mois Ha (a3oBeId mepexon. M3menenwe cummerpun Tipu (aszo-
BOM Iepexojie Broporo pona. DuykTyaluu mapamerpa mopsaka. Dd-
¢dexTuBHBIM ramunbToHUaH. Kputnueckue unHjaekcel. Pa3oBblil mepe-
X0J1 BTOPOT'O POJia B IBYMEPHOMN PEIIETKE.
Trepable Tena 2

TBepaple Tena npu HU3KUX TeMmueparypax. TBepable Tena MpU BbI-
cokux Ttemmeparypax. MHrepnonsuvonHas gopmyna [lebas. Temmo-
BOE€ pacluupeHue TBepAblX Ten. CHUIbHO aHW30TPONHBIE KPHCTAJLIBI.
Konebanus xpucrammuueckoit pemerkd. @oHoHbl. OmnepaTtopbl pox-
JICHUSI U YHUYTOXKEHHsI (OoHOHOB. OTpHIIaTENb- HbIE TEMIIEPATypHI.




PactBOpEI
Cuctemsl ¢ paznuuHbIMH 4actunamu. IlpaBuiio ¢a3. Crnadbie pac-

TBOpbl. OcMoTuyeckoe aasieHue. CompukocHoBeHUE ¢a3 pacTBOPH-
Tensd. PaBHOBecHE IO OTHOIIEHHIO K PacTBOPEHHOMY BEILECTBY. Bbi-
JieJIeHUE TeIia U U3MeHeHHe o0beMa MpHU PacTBO- PeHUHU. PacTBopsI
CWIBHBIX AJIEKTPOJIUTOB. CMech HIEabHBIX

ra3zoB. CMech H30TOIIOB.

HToro

32

IlepeyeHb MPpAKTHYECKUX 3AHATHI

Tema MNPAKTUYECKOI'o 3aHATHA. BOl'lpOCBI, OTpaﬁaTbI-
Ba€eMbI€ HA IIPAKTHYCCKOM 3aHATUH

Bcero
4acoB

Yyeono-
MeTOAHYecCKoe
obecneuenmne

1

3

IousTue o pa3oBOM IpocTpaHcTBE

[Tpenmer craructuueckod ¢usuku. OcHOBHblE ompexaeneHus. Pa-
30BO€ IMpOCTpaHcTBO. M300paskeHne cucreMsl B (a30BOM IPOCTPaH-
ctBe. DyHKIMS pacnpeneneHusl.

Pacnpenenenue 'u66ca

Pacripenenenne ['m66ca. Pacnpenenenne Makcsema. Pacmpenerne-
HHE BEPOATHOCTEH Myt ocumuisiTopa. CBOOOIHAS DHEPTHS B pacipe-
nenenun ['m66ca. BeiBo TepMOIMHAMUYECKUX COOTHOIIICHUH U3 pac-
npeaenenus [ mooca.

Pacnpenenenne @epmu u boze

Pacnipenenenne ®epmu. Pacnpenenenue boze. HepaBHOBecHbIE
depmu- u bosze razel. @epmu- u bo3e raspl AIeMEHTapHBIX YaCTHIL.
BeIpokieHHBIM AIEKTPOHHBIA Ta3. TemmoeMKOCTh BBIPOXKICHHOTO
3JIEKTPOHHOTO ra3a.

TepmoanHamMuueckre NOTEHIHATbI

IlepBoe u BTOpOE€ Hayasia TEPMOJMHAMUKH. TepMOIMHAMUYECKUN
noreHuuan. Pabora m kommyectBo Teruta. TeruoBas ¢yHkuus. Co-
O0onHass SHeprusi W TepMOAMHAMHUYEeCKui mnoreHnman [u6bca. OH-
Tanpnus. Xumudeckuil noreHnuan. COOTHOIIEHUS MEXIY TepMOJu-
HAMHYECKHMHU BEJTMUYUHAMHU.

W ieanbHbli ra3
Pacnpenenenne bonsumana. Pacnpenenenne bonplimMana B Kiaccu-
yeckol crartucTuke. CTOJIKHOBEHUs MoueKyn. HepaBHOBecHbIN Hje-
aybHBINA Ta3. CBoOOIHAS 3HEprusi OOJIBIIMAHOBCKOIO WJEAILHOTO Ta3a.
VYpaBHEHHE COCTOSIHMSI MIECAILHOrO rasa. VjaeanpHblid ra3 ¢ MOCTOSH-
HOM TEMJIOEMKOCThIO. 3aKOH paBHopacnpeneneHus. OaHOaTOMHBIN
WJICAIbHBIN Ta3.

HewuneanbHbie rassl

OTkOHEHHE Tra3oB OT MJACAIBHOCTH. PasiokeHue Mo CTENeHAM
motHoct. @opmyna Ban-nep-Baansca. TepmoanHamuueckue Benu-
YMHBl KIACCHUYECKOM IuIa3Mbl. TepMoauHaAMHUYECKHUE BEIUYUHBI BbI-
POXKACHHON TUTa3MBl.

®Da30BbIC MEpeXObl BTOPOTO POJa U KPUTUUYECKUE SBJICHUS

VYcnosust paBHoBecus ¢a3. @opmyna Kmaiinepona-Knasuyca. Kpu-
TUYECKasi TOYKa. 3aKOH COOTBETCTBEHHBIX COCTOSHUN. DazoBbie Te-
pexoabl BToporo poja. Ckadok TEIIOEMKOCTH. BIUsHUE BHEITHETO
nmonss Ha ¢a3oBelii mepexon. M3MeHeHne cuMMeTpuu TMpHu (azoBOM
nepexoje BToporo pona. DiaykTyanuu mapaMmerpa mopsaka. Dddek-

1-11




TUBHBIA ramMuwibTOHHAH. Kputudeckue wuHIeKchl. Pa3oBbIM mepexon
BTOPOI'O POJia B IBYMEPHOM PEIIETKE.

TBepabie Tena
TBepaple Tena npu HU3KUX Temreparypax. TBepjple Teaa MpU BbICO-

KX Temmepartypax. MHrepnonsnuonnas ¢opmyna Jlebas. Temnosoe
paciuupenne TBepabIX Tel. CHIBHO aHU30TPOIHbIE KpUcTauibl. Ko-
neGanust KpucTtamueckoi pemietkd. DoHoHbl. Omeparopsl poxie-
HUSL M YHUUYTOXEHUs (oHOHOB. OTpHUIIaTEIbHbIE TEMIEPATYPBI.

PacTtBOpbI
Cucrembl ¢ pasnuyHbiMH dactumamu. I[lpaBuio ¢a3. Crnabwie pac-

TBOpBl. OcmoTHueckoe aasneHue. CompukocHOBeHHE (a3 pacTBOpPU-
Tensi. PaBHOBECHE 1O OTHOIICHUIO K PAaCTBOPEHHOMY BeUIECTBY. BbI-
JeTICHHEe Tella W M3MEHEHHe Oo0beMa IPH PAacTBOPEHUH. PacTBOpHI
CHJIBHBIX J1eKTpOJUTOB. CMech uealbHbIX ra3oB. CMech H30TOIOB.

1-11

Hroro

16

Ilepeuenns J1aGopaTOpPHBIX PadoT - HE MPEAYCMOTPEH YU€OHBIM ILIIAHOM

3agaHus 1J151 CAMOCTOATEIbHON Pa0do0ThI CTYACHTOB

Bomnpocsl 111 caMOCTOATEIbHOI0 H3y4YeHHs (3aJaHMs)

Bcero
4acoB

Y4yeoHO-
METOANYeCKOoe
odecrmeyeHue

1

2

3

[NonsTre o pa3oBOM mpocTpaHcTBe

ITpenmer cratuctuyeckoil ¢usuxu. OcHOBHBIE omnpeneneHus. Pa-
30BO€ MPOCTPAaHCTBO. M300pakeHne cucteMbl B (ha30BOM IPOCTpaH-
crBe. DyHKIMS pacrpeIeseHusl.

6

Pacnpenenennie 'nb6ca

Pacnipenenenne I'm66ca. Pacnpenenenne Makcsemna. Pacnipenene-
HUE BEpOATHOCTEH 1isi ocumuiaropa. CBoOoHAs »HEPTUsi B pacrpe-
nenenuu ['u60ca. BbIBOI TepMOIMHAMHYECKHUX COOTHOLIECHUH U3
pacmipenenenus ['n60ca.

Pacnpenenenne @epmu u boze

Pacnpenenenne @®epmu. Pacnpenenenune bo3e. HepaBHoBecHbIE
¢depmu- u bo3ze razel. @epmu- u bo3e razpl 3neMeHTapHBIX YacCTHUIL.
BeIpoKIeHHBIM 3JIEKTPOHHBIA ra3. TemIoeMKOCTh BBIPOKIECHHOTO
9JIEKTPOHHOTO Ta3a.

TepMonrHaMu4ecKre MOTEHIINANIb

IlepBoe u BTOpOE€ Havaga TEPMOAMHAMUKU. TepMOIMHAMHUYECKUI
noreHuuan. Pabora m konuuectBo Temia. Temnosas ¢yHkuus. Co-
0o/Hasl SHEprus U TepMOJAMHAMHUYecKUd nmoteHuan I'mb0ca. DHTanb-
nug. XuMudeckuil noreHnuan. COOTHOIIEHUsT MEXIY TEPMOIAMHAMU-
YECKUMH BEJTMYMHAMM.

W neanpHBIN Ta3

Pacnpenenenne bombumana. Pacnpenenenue bosbiimana B kiac-
cuyeckol craructuke. CronkHOBeHUsT MoiieKyl. HepaBHOBeCHSBIN
uaeanbHbld Ta3. CBOOOAHAs »HEpPrus OOJIBIIMAHOBCKOTO HICATHHOTO
raza. YpaBHEHUE COCTOSIHUSI MJIE€aIbHOro ra3a. MaeanpHbIN Ta3 ¢ mo-
CTOSIHHOW TEIUIOEMKOCTBhIO. 3aKOH paBHopacnpezenenus. OaHo-
aTOMHBIN WACaTBLHBIN Ta3.

HewupeanbHble ra3pl
OTKJIOHEHHE Ta30B OT NIaCaJIbHOCTH. Pasnoxxenme mo cCTeIeHsIM

miotHocTh. Popmyna Ban-nep-Baansca. TepMoamHaMuuecKue BeH-
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YUHBI KJIACCUYECKOW MIa3Mmbl. TepMOJMHAMUUYECKHE BEIUYHMHBI BbI-
POXKICHHOM IIa3MBbl.

da3oBble nepexo/ibl BTOPOroO Pojia U KPUTUYECKUE SIBIECHUS Y CIIOBUS 6
paBHoBecus ¢a3. Dopmyna Knaiinepona-Knasnyca. Kpurnueckas
TOUKa. 3aKOH COOTBETCTBEHHBIX COCTOSIHUN. Da3zoBbIE MEPEXO/Ib
BTOpOro poaa. Ckayok TEIJIOEMKOCTHU. BiusHuEe BHEIIHEro mossi Ha
¢azoBblil nepexos. M3meHenue cummerpuu npu (azoBOM Iepexoje
BTOpOro pona. @uykryanuu napamerpa nopsaka. IPpQPpeKTuBHbINA ra-
MuwibTOHUaH. Kpurnyeckue unnexcel. Da3oBblil epexos BTOPOro
poJa B IBYMEPHOM pELIETKE.

TBepabie Tena 9

TBepable Tena Npu HU3KUX TeMlileparypax. TBepable Tena IpU BbI- 1-11
cokux Temneparypax. Murepnomsuuonnas ¢opmyna [lebas. Temo-
BOE pacliupeHue TBepAbIX Teld. CHIBHO aHU30TPONHBIE KPHUCTAILIBL.
Konebanust kpucramumueckoi pemetku. @oHoHBL. OnepaTtopsl poXk-
JICHUSI M YHHUTOKEHUS! GOHOHOB. OTpHUIIaTENbHBIC TEMIIEPATYPHI.

PacTBOpHI 9

Cucremsbl ¢ paznuuHbiMH dactunamu. [lpaBuiio ¢a3z. Cialbie pac-
TBOpBl. OcMoTnyeckoe napieHue. CornpukocHOBeHHE (a3 pacTBOpH-
Tens. PaBHOBecHE MO OTHOLIEHMIO K PAaTBOPEHHOMY BeLIECTBY. Bbi-
JiefieHUe Terja W M3MEHEeHHe oObemMa IpU PAacTBOPEHHU. PacTBOpEI
CUJIbHBIX IEKTPOJIUTOB. CMeCh UJleasIbHbIX Ia30B. CMech U30TOMOB.

Hroro 60

PacyerHo-rpauueckas pabora He IpeAyCMOTPeHA Y4eOHbIM IVIAHOM
KypcoBas paGora He npeaycMOTpeHa y4eOHbIM IIAHOM

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHA
[Ipu peanuzanuu y4yeOHOro marepuajia Kypca HCHOJIb3YIOTCS pa3iudHble 00pa3oBaTENbHbIE
TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3/IaHUI0 aTMOC(epbl CBOOOAHON M TBOPUECKOW IMCKYCCHUHU Kak
MEXy IMpernojaBaTesieM M CTYJEHTaMM, TaK U B CTyAeHuYecKol rpymme. Llenbio npu 3ToM sBisercs
BbIpabOTKa y CTYJIEHTOB HAaBBIKOB M KOMIIETEHIIUH, MO3BOJISIOIIMX CAMOCTOSITEILHO BECTH HCCIIeI0Ba-
TEIbCKYIO U Hay4YHO-TIE/IarOrM4eCKYIo paboTy.

B cootBercTBUU ¢ TpeOoBaHMsAMHU oOpa3oBatenbHOro crangapra HUAY MUOU no cnenu-
anpbHOCTH 14.05.02 «ATOMHBIE CTAaHIIMM: MPOEKTUPOBAHUE, IKCIUTyaTallusl U WHXUHUPUHTY peain3a-
IIUSl KOMIETEHTHOCTHOIO IMOJXO0Ja MpeaycMaTpuBaeT MIMPOKOE UCIIOb30BaHUE B y4eOHOM Ipoliecce
aKTUBHBIX U UHTEPAKTUBHBIX (hOPM IMPOBEICHUS 3aHATHIL:

1) pa30op KOHKPETHBIX CUTYaIlMil MpHM pPELICHUH 3aJad MO0 KOHTPOJIbHBIM 33/1aHUSM;

2) pa300p KOHKPETHBIX CUTyallMii NpH TPOBEACHUM JIEKIIMOHHBIX 3aHATHI, B TOM YHCIE B
(dopMe KOIITOKBUYMOB;

3) BHeayAMTOpHYIO pabOTy B paMKaX TEKYIIMX BHEAayJAUTOPHBIX KOHCYJIbTAllUi C LEIbIO
(dbopMHUpOBaHUS U Pa3BUTHS MPO(ECCHOHATBHBIX HABBIKOB 00YJarOIIUXCS.

B pamkax y4eOHBIX KypcOB MOTYT OBITb NpPEIyCMOTPEHBI BCTPEUH C MPEACTABUTEIIMU
POCCHIMCKMX U 3apyOeKHBIX KOMIIAHUH, YHUBEPCUTETOB, TOCYJAPCTBEHHBIX U OOIIECTBEHHBIX Op-
raHU3aIMii, MacTep-KJIacchl SKCHEPTOB M CIELUATHCTOB.

VYaenbHBIN BeC 3aHATHM, MPOBOAMMBIX B HMHTEPAKTHBHBIX (POpMax, COOTBETCTBYET pabouemy
yueOHOMY MiiaHy: 20 yacoB — JeKunoHHbIE 3aHsATHs (110 10 yacoB B 1-M u 2-M cemecTpax), 24 yaca —
IpakTU4YecKue U 1abopaTopHble 3aHATHs (110 12 yacoB B 1-M u 2-M cemecTpax).

DoH/I OLICHOYHBIX CPEACTB
@DOH/J1 OLIEHOYHBIX CPEJICTB MO JUCIUILINHE 00ECIIeYnBAET MIPOBEPKY OCBOCHUS IJIAHUPYEMBIX
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pe3yabTaToB 00y4YeHHUs (KOMIIETEHIIMN U UX UHAMKATOPOB) MOCPEACTBOM MEPOIPUATUH TEKYIIETO, Py-
OEKHOTO U MPOMEKYTOUHOT'O KOHTPOJIS [0 TUCIHUIUINHE.

CBsi3b MY GOPMUPYEMBIMH KOMIETSHIIUSAMH U (pOpMaMU KOHTPOJISI UX OCBOCHUS IIPECTAB-
JIeHa B cIeayroulei Tabnuie:

Koa xoHTpoOJImMpyemMbIX
KOMIleTeHIui (WM UX
yacrei)

Bxo1HOW KOHTPOJIb

HaumenoBanue
OLIEHOYHOI0 CPeJACTBA

Ne KoHnTposmpyemble pa3aesl
n/n | (TeMbl), MOAYJIH JUCHUATINHBI

. Bomnpocsl BXoOaQHOTO KOHTPOJIS
1 BxonHO KOHTPOJIb P A P

(MMCHMEHHO/YCTHO)
ATTecTanus pas/iesoB, TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH
2 | OCHOBBI DJIEKTPOCTATHUKH. OIIK-1; YK-1; YKE-1; | Tect — 1, mucbMeHHO

DJIEKTPUUYECKUH TOK. YKII-3

3 Marnutoctatuka B Bakyyme u | OIIK-1; VK-1; VKE-1; | Tect — 2, nMCbMEHHO
B BemecTBe. YpaBHeHus: Makc- | YKII-3
BEJUIA. KBasucranuonapusie
TOKH.

[TpomexxyTounas arrectamus
OIIK-1; YK-1; YKE-1; | Bompocsl k 3a4eTy

1 | 3auer
YKII-3 (ycTHO)
OueHo4YHbIE CPeICTBA
HaumenoBanue
Ne Kpatkas xapakrepuctuka oueHoyHoro | IlpeacraBnenue oueHou-
OLICHOYHOTO Cpe/Ji-
n/m cpencraa HOTO CpeCTBa B POHC
CTBa
1 | BxoxHoii koHTpoJib | [IMChMEHHBIH onmpoc, HampaBlIeHHBIH Ha | Bompockl BXOIHOTO
BEISIBJICHHE ITPOOEIIOB B 3HAHUSX CTY- KOHTPOJIA
JIEHTOB U TOTOBHOCTH UX K ITOJIYYEHHIO
HOBBIX 3HAHUU.
2 | Onpoc IIncbMeHHBINM OIPOC ¢ KpaTKUM H3110- | Bompocel

KEHHEM pe3yJbTaTOB OCBOEHMsI pa3je-
J1a, HaIpPaBJICHHBIM Ha OLICHKY 3HAHUUI
CTYJEHTOB B XOJ€ TEKYIIEro KOHTPOJIS
(hopMHUpPOBaHKS KOMIIETEHIIMN
3 | Tecr Tect HampaBineH Ha OLEHKY creneHu | POoHJ TECTOBBIX 3aJaHUM
OCBOEHUS CTyJEHTaMM 3HaHWM, yMEHHUU
U HAaBBIKOB B XOJI€ TEKYIIEro KOHTPOJIS
(hopMHUpPOBaHKS KOMIIETEHIIMN
4 | 3auer CpencTBo poBepKH, MpeAHa3HaueHHoe | Bompocs! k 3auety
JUISL OLICHKH CTENEHU JOCTHKECHHUS 3a-
IJIAaHUPOBAHHBIX PE3YJIbTaTOB (POPMU-
pOBaHMsI KOMIIETEHIIMHU I10 3aBEPIIECHUN
W3Y4YEeHHUsI TUCIUTUINHBI
Metoanyeckue MaTepHualibl, ONpeaAe/sioNe NMpoueaypbl OCHUBAHUS 3HAHMUI, YMEHMH,
HABBIKOB M (MJIM) ONBITA /1eSAITEIbHOCTH, XapaAKTEePU3YIOIIHX 3TAaNbl (POPMHUPOBAHUS KOMIIETEH-
M.

TecTsl IPOBOASTCS HAa OJWHHAIIATON M BOCEMHAAIATONW HENENSIX YYCOHBIX 3aHATHHA MEPBOTO
CeMecTpa M Ha JIBEHa/I1IaTOW U BOCEMHAILATON HEe/IesIX yueOHbIX 3aHATHI BTOpOro cemectpa. Bpewms,
oTBOAMMOE Ha TecT coctapiseT 90 MuHyT. U3 0o01ero nepedHs BOMPOCOB B CIy4alHOM MOPSJKE BbI-
Oupaercst 45 JUIsI COOTBETCTBYIOIIETO pa3/ieNa U MPOBOJUTCA NpOLEaypa OLEHUBAHUS 3HAHUU, yMe-
HUM, HaBBIKOB U (WJIM) OMbITa JESATENbHOCTH, XapaKTEepU3YIOIUX 3Tanbl (OPMUPOBAHUS KOMIIETEH-
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LUMH.
3adet mpoBOAUTCS B MUCbMEHHOW (opme. buner coxepxkut 2 Bompoca. Ha moarotroBky oTBo-
nutcst 45 MUHYT.

Jns oueHKH 3HAHWNA, YMEHWH, BIAJACHUM U (WJIM) OMbITA AEATEIbHOCTH, XapaKTEePHU3YIOIINX
sTanbl (OPMUPOBAHHUS KOMIIETECHIIMHA CTYJIEHTa HCIONB3YIOTCS CJIEIYIOIUEe BHUIBl OICHOYHBIX
CPEJICTB:

1. Bxoanoii koHTposib. [IMCEMEHHBIN OMPOC, HANPaBICHHBIN HA BBISBICHHE NMPOOEIOB B 3HA-
HUSX CTYACHTOB U TOTOBHOCTH MX K MOJYYEHHIO HOBBIX 3HaHUI. OT oOyuatomierocs Tpedyercs: onpe-
JieTICHHE TOHATUI, 000CHOBaHME BBIIBUHYTHIX MOJIOKEHUH, CBOOOIHOE OonepupoBaHue (HaKTHIECKUM
MaTepuaIoM.

2. Ompoc. Llenb MOATOTOBKH K OMPOCY COCTOUT B (POPMHUPOBAHUHU y 00YYAIOLIETOCS HABBIKOB
aHaJlM3a TEOPETUYECKUX MPOOJIEM Ha OCHOBE CaMOCTOSITENIbHOTO M3YUYeHUs y4eOHON U HayYyHOU JIuTe-
parypel. OT oOyy4aromerocsi Tpedyercs: BiIajieHue U3YYeHHBIM B X0J¢ Y4eOHOro Impolecca MarepHua-
JIOM, OTHOCSIIIUMCSL K paccMaTpuBaeMoil mpoOieMe; 3HaHuEe Pa3HbIX TOYEK 3PEHHUS, BHICKa3aHHBIX B
HAY4YHOH M y4eOHOH IuTepaType Mo COOTBETCTBYIOIIEH MpobiaeMe, yMEHHE COMOCTABIATh UX MEXIY
co00if; Hamu4Kre cOOCTBEHHOTO MHEHHUS M0 00CYK/1aeMbIM BOIIPOCAM U YMEHHUE €r0 apryMEHTHUPOBATh.

3. Tecr. PaboTa ¢ TECTOBBIMU 33aJaHUSIMU OCYIIECTBIIIETCS KaK BO BpeMsl ayJUTOPHBIX 3aHs-
TUH, TaK U B MPOIECCE CAMOCTOSITENFHON paboThl oOyuaromerocsi. TecTOBbIE 3aqaHUS MO3BOJSIOT
MIPOKOHTPOJIMPOBATH CTENEHb YCBOCHUS OCHOBHBIX IMOHSITHI/KATErOpUi, UCTIONB3yEMBIX B U3y4aeMOi
JTUCLUILIMHE.

4. 3ader. 3a4yeT Mo AUCHUIUIMHE MPEACTABISIET COOOM MTOrOBOE MCHBITaHHE 1O Tpodec-
CHOHAJIbHO-OPUEHTUPOBAHHBIM MpOoOJIeMaM, YCTaHABIMBAIONIEE COOTBETCTBHE MOJATOTOBICHHOCTH
CTY/IEHTOB TPeOOBaHUSAM 00pa30BaTEIHLHOIO CTAHAAPTA. 3a4eT MPOBOAUTCS C LENBIO TPOBEPKH YPOBHS
U KadyecTBa c(hOPMHUPOBAHHOCTH KOMIIETEHIIUN B paMKaX COOTBETCTBYIOIIETO dTara U MO3BOJISIET BbI-
SIBUTh M OIICHUTh TEOPETHUYECKYIO U MPAKTHUECKYIO MOATOTOBKY CTYIEHTA JJIsl pemIeHus mpodeccruo-
HaJIbHBIX 33/1a4.

IlepeyeHb BONPOCOB BXOJHOT0 KOHTPOJISI

OOBeKTHI UCCIEA0BAHUS, LEIH, METObI MOJIEKYJISIPHON (PU3UKH.

2. JluHaMU4ecKUd, TepMOJUHAMUYECKHIH M CTaTUCTUYECKUN MOIXOAbI K M3YUYEHHUIO MOJIEKYJIsp-

HBIX CHCTEM.

Cratuctudeckuil aHcaMOJIb, TOHSTUE CPEIHETO 110 BPEMEHU U CPEIHEro 10 aHCaMOIIIo.

Oproauueckas runoTe3a u NocTyjaT paBHOBEPOSATHOCTH.

[ToHATHS TEOpUU BEPOATHOCTH: CIydaiHble COOBITHUS, ONpEAETIeHUE BEPOSITHOCTH (Kjaccuye-

CKO€, FTEOMETPUUECKOE, CTATUCTUYECKOE).

6. TeopeMsbl CI0XXEHUS U YMHOXEHHS BEPOSITHOCTEH, YCIOBHAs BEPOATHOCTh, HOPMHPOBKA BEPO-

STHOCTH.

[110THOCTB BEpOATHOCTH U (DYHKIMS pacHpeiesieH!s] HENPEPbIBHON ClTyyailHON BETMUHHBI.

8. Pacmpenenenue mMosekyl raza mo ooseMy. BeposTHOCTh 0OHApyKEHHST MOJICKYJIBI Ta3a B BbI-
JIeICHHOM 00beMe, €CJIU TUNIOTHOCTh BEPOSTHOCTH MOCTOSIHHA.

9. MareMaTrueckoe OKUIaHNe, TUCTIEPCHS. Y CIIOBHE HOPMHPOBKH BEPOSTHOCTH.

10. [ToHsATHE MaKpO- U MUKPOCOCTOSIHUSA, IPUHLIUI PABHOBEPOSTHOCTH MUKPOCOCTOSTHHM, TepMo-
JMHAMHYECKOEe paBHOBECHUE, MPUOINKEHHE K PABHOBECHIO.

11. IToHsATHE HaCATBHOTO Ta3a, TEOpPEMa O PaBHOPACIIPEIEICHUN SHEPTUH.

12. HopmanbsHOe pacnpesielieHre cIiydaiiHOM BeTMIHHBI (pactpenernenue ['aycca).

13. bunoMuanbHOE pacrpeieieHue CIy4aliHbIX BETUYMH.

14. TlonsiTue QuykTyanuu, cpeHee YUCIO YacTUll, 3aBUCUMOCTh (DIIYKTyallui OT YKcia YacTUIl B
CHCTEME.

15. Cpennee 3HaueHUWE KHUHETUYECKOM HHEPrHMHM, OCHOBHOE YypaBHEHHE MOJIEKYISPHO-
KMHETHYECKOW TEOpPHHU T'a30B.

16. YenpHas TEMIOEMKOCTh MICATBHOTO Ta3a. TepMoaumHaMudeckas Temreparypa. [IpuHiun ne-
TaJIbHOTO PABHOBECHS.

=

ok w
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17.

18.
19.
20.
21.
22.

23.
24,
25.
26.

217.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

46.
47.

Pacrnipenenenne MoJeKysl O KOMIIOHEHTaM CKOPOCTH UM MOAYJIIO CKOPOCTH (pacmpeleneHue
Makcgseia).

Pacnpenenenne Makcseinia 1o dHepruu. XapakTepHble CKOPOCTH U SHEPTUH PACIIPEICIICHHUS.
WneanbHblil ra3 Bo BHEIIHEM NOTEHLIMATBHOM ToJie (pacnpezenenue bonbimana).
Bapomerpuueckast popmyna.

Cwmech ra3oB B COCyZ€ — paclpeiesIeHUe 110 KOHUEHTPaUu.

Yucno creneneil cBOOOIbI MOJIEKYJ, TEOpEMa O paclpeeIeHUH YHEPTUH 10 CTETEHsIM CBOOO-
JBL.

OcHOBHbBIE 3aKOHBI TEPMOAMHAMUKHU U UX O0OBSCHEHNE HA OCHOBE CTATHCTUYECKOM TEOPHUH.
[lepBoe Hauano tepmoguHamMuku. Temnora, padota, s3Heprusi. OyHKIIUU COCTOSHUS CUCTEMBI.
Pabota u 3HTpONIUS B H30IpoIIEccax.

Kiaccuueckass teopust temioeMkocTd. COOTHOLIEHUS MEXAY TEIUIOEMKOCTSIMH, JIAHHBIE I10
TEIUIOEMKOCTH MOJIEKYJISIPHOTO BOIOPOAA.

TenmoeMKocTh TBEpbIX Tell. 3akoH J[rononra-IITu.

Vpasuenue I[lyaccona misa aguabatHoro npoiecca. Pabora u sHTponus npu ainadaTUYEecKOM
rporiecce.

[TonutponHeIi porecc. YpaBHEHHE MOJUTPONbL. M30mponecchl, Kak 4acTHbIE Clydyau MOJIUT-
POIHOrO mpouecca.

DOHTpONHA, CTATUCTUYCCKUN U TEPMOAWHAMHYECKUI NOIX0AbI K n3ydeHuto. OOpaTtumble U He-
o0paTUMBbIE MPOIIECCHl B TEPMOIMHAMUKE.

[uknuyeckue npouecchl B razax. MIsMeHeHre SHTPONUH B U30IIPOLIECCaX.

KIII reroBoit mamuubl. DHTponus nukia Kapao.

Bropoe Hagano tepmoamaamuku. TepmomuHamudeckuid moaxon (popmynupoBku Kimaysuca u
KenpBHHA) ¥ CTATUCTHUECKUN MTOIXO/.

Teopemsr Kapno. HepaBenctBo Kitaysuca. [ToBeneHrne SHTpOIIMU B OOpaTUMBIX M HEOOpATH-
MBIX IpOLECCaX.

TepmonnHaMuyeckue noTeHuuansl (BHyTpeHHsIsT sHEprus, SHTPONUS, SHTAIBIINSA, CBOOOJHAS
sHeprus ['eapmronbua, cBoOoanas sHeprust [ n66ca). [loTeHIMansl u paBHOBECHE.

[punmun Jle-lllarense-bpayHna. Cmbica TepMOIMHAMUYECKOTO PAaBHOBECHSI B OTKPBITHIX CH-
cTeMax.

®dazoseie niepexonl | u Il poga. Knaccudukanus no Ipendecry. CkpbiTas TemioTa nepexosa,
CKa4OK TEIJIOEMKOCTH.

Cunpl MEXMOJIEKYIISIPHOTO B3aMMOJCHCTBUS, arperaTHble COCTOSIHUS BemiecTBa. [loTeHuman
Jlennapna-/IxoHca.

[lepexon BemiecTBa U3 ra3000pa3HOro COCTOSTHUS B XKuakoe. M3oTepmbl peasibHbIX razos. [Ipa-
BUJIO pblyara.

VYpaBuenue Ban-nep-Baanbca.

VYpasuenne Knaitnepona-Knaysuca. CkpeiTas Teriora npu ¢pa3oBbeix nepexonax [ — pona.

Bun npornecca nepeHoca B ra3ax - TEIJIONPOBOJHOCTb.

Bun nponecca nepeHoca B ra3ax - BHyTPEHHEE TPEHHUE.

Bun nporiecca nepenoca B razax - nuddysusi.

OOuwmii Buj ypaBHEHH nepeHoca. Bpems penakcanuu, 1yHa cBOOOAHOTO rpooera.

Cas13p Mex 1y KO3 PHUIIMEHTaMU TETJIONPOBOIHOCTH, BHYTPEHHET0 TpeHUs U 1uddy3un.
Kpucrannnueckoe COCTOSTHUE BEILIECTBA. DJIEMEHTHI CHMMETPHH.

Bomnpocsl Tekymero KOHTpoJIs
Tect- 1, TecT- 2, CtarucT4yeckas Gpu3nkKa
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1. 3ananuc

VCeTaHOBUTE MMpaBITBHYIO ITOCTIEI0BAaTE/IbHOCTL B II3MEHEHIIII TeMIlepaTypbl

JUIS CXeMAaTIMYecKH IpeJcTAaBIeHHBIX Ha PIICYHKE KPHBBIX paclpereiIeHHs
MakcBe1a 110 CKOPOCTAM.

a<L<T 0h<hLh>T ®»h>L<IL nh>L>1

2. 3anaHue

B KakoM COOTHOIIEHII HaXOoIATCs Handoaee BeposTHas, CpeaHss apugMe-
TIYEeCKas I CPeaHs] KBaAPATHIHAS CKOPOCTIL: Viep © Vep. ap - Vep. ks’

a)i22::0.13x 1 6)1.22:1:1.13; B) 15 1,187 1.22;
n)l:1.2227.13; ) L1351.22:5 T,

3. 3agaHue

CpaBHUTH cpelHIle KBaIpaTIYHbIE CKOPOCTIH MOIIEKY ABYX IIealIbHBIX ra-
30B ¢ mapaMeTpamil Py, py 1 Ps, pa, ecu Pi/P>=2, a po/p1=1/2.

a) v > vl 0) vi < vy B) Vi = V».

4. 3amanue

VcTaHOBUTH IPaBHIBHYIO IIOCIEJOBATEIBHOCTD MEXKIAY OTHOIICHIISIMII

y = Cp/Cy Ang ugeadbHBIX Ta3oB: 1) OZHOATOMHBII, 2) IBYXATOMHBIIL,
3) TpexaTOMHBIIL.

a) Y1<Y2<Vs: 0) 11<Y2>73: B) ¥1>Y2<Y3: I) Y1>Y2>Ys.

5. 3amanue

Ommemome npasuabHblid omeent:
CpeaHss KBaapaTH4YHash CKOPOCTh:

’l N 5
a). (UA'/;):\/WZU,-

i=]

o).




6. 3agadue

Omatemome npaeuivrolii omaeem:
CBa3b cpeiHeit KBaAPATHYHOM CKOPOCTH ¢ NOCTOsIHHOM Bonabumana:

a). {Vks)= %

) <UKB>

8). (Vxs)

n. (Vks) = %ﬁ?
7. 3agaHue

Ommemome npaeuiabiblil omaeem:
DyHKLUMS pacnpe e ICHUs A1 OTHOCHTEIBHBIX CKOPOCTEH HMEET BHA!

a). f(w)= \%e”“z u?

= _
r. f(w) =—=e™u
Vit
8. 3agaHuc
UeMy paBHO CpejHee 3HAYEHIE <x~> HEKOTOPOil BeIHYHHBI X, (YHKIIHSA

pacupeaenaeHIs BeposSTHOCTE 3HaUeHNIT KoTopoil m300pakeHa Ha PHCYHKE.

A

flx)
4
-a @) a X
_a 24 a
a) 27 0) > B) 3 - r) 3
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9. 3agaHue
Omaemsme npasuiLHslil omeem:
dyHkHA Bo3e - DHHIMTeHHA pacnpeaeIeHHa YacTHII I10
KBAHTOBBIM COCTOSTHHSAM:

. 11 = I e—mgh/kT
~-EVkT
=
6. N =
-l O |
i
e—El/er
B). N,=N n .
vefﬁl/kr_f_ 1

Lt

10.3aﬂannel

Omatemsme npasuILHsIL OMeem:
DyHKIHA PepMH-/{HpaKa pacnpeaeIeHHd 9acTHII 110
KBAHTOBBIM COCTOSHHAM:

-mgh/kT
. N=IMye e
_EVKT
e
6. N—
S e EAT _ |
1
o EUAT
B). N;=N n .
)3 Rl
/

11. 3agauue

Ommemosme npaeu.nnau? omeem:
d)y}IKIIHX BoasnmvaHa pacnpeneiaeHHd JacTHI B TPAaBHTAalTHOHHOM
moie:

5. 11 = I e—mgh/kT
-EVkT
(=
5. N =
2 - Jamlt O
i
e~I:'l/kT

Ze—El/kT i i
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12. 3amanue

Ommemusme nPpasuiLHs1il Omeem:
JHcriepcHA ciTy9aHHOH BeTHIHHBI:

a). ox = <.\‘2>—<.\‘>2

6). 0',3 = <(.\'—<.\‘>)2>
B ox =((r=(x)?)
n. oz = <.\'2 > — (.\')2

-~
13. 3aganue
Om.uembme np(Ith-’lbﬂbIﬁ omeem.
CDYHKHH}I pacnpene:lenml KAaHOHHYCCKOIO cha.\16:m CHCTCM:

a). p(H(q,p,V,N)) = lo‘(E — H(q,p,V,N))

'

&

' N 1 H(q,p,V.N
6). p(a.p.T.V.N) =  exp (_ H(q.p.V.N) )

~ Q+ uN - H(gg,py, V. N
B). p(q5.p5. N.T.V, ) = exp ( # (93.Py ))

kT

T e E.(V,N)
r)_p(n.T.‘..\)_ Z(.\p( T )

14. 3aganue

Ommemome Hpﬂﬂl&’lbﬂblﬁ omeem:
TCPMOJIHHa.\IH‘ICCKHﬁ IOTEHIIHAT CBOOOIHAA SHCPIHUA.

D F=U-TS
5 H=U-+pV
0. G=F — TS

. dU =71TdS — pdV
15. 3ananue

Omastemosme npasuIbHsIil omeem:
TepMmoanHaMuUecKkHi moTeHnHa1 'nooca:

a. F=U-TS
6) H=U+pV.
8) G=F -TS
. dU =TdS — pdV
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Bonpocesl npoMe:KyTOYHOI0 KOHTPOJIA
Bomnpocs! k 3auery

. [IpeaMeT u 3a1a4u CTATUCTUYCCKOU (QHU3UKU.
. @yHKk1us 'TaMUIbTOHA U YpaBHEHUS JBUKEHUS KIIACCUUYECKON MEXaHUKH.
. @a30BO€ MPOCTPAHCTBO.
. ®a3oBas TpaeKkTopHs.
. OyHKIUSA CTATUCTUYECKOTO PaCIpPEIEICHHUS.
. CraTuctudyeckuif ancaMOIb CUCTEM.
. Boruucnenue cpeqHuX 3HaUYeHUH PU3NUECKUX BEJIHMYUH B CTATUCTHYECKON (QU3HUKE.
. CtatucTUu4ecku He3aBUCUMBIE CUCTEMBI.
. ducnepcust u oTHOCUTeNbHAs QIyKTyanus GU3NIECKUX BEIUUYUH.
10. Kakue pusnveckre BEIUUUHBI HA3BIBAIOTCH aJAJUTHBHBIME?

OCoOoO~NOoO O~ WNPE

11. 3aBuCHUMOCTH OTHOCHTEIHHON QIIYKTYyallUu OT YKCIA YaCTHUII.

12. YpaBuenue s QyHKIMH pacIpeaelcHus.

13. ®opmynuposku Teopembl JInyBus.

14. Knaccuueckue ckoOku [TyaccoHa U MHTETpabl IBUKEHU.

15. AnnutuBHble GU3MUYECKUE BETUYMHBI 3AMKHYTON MEXaHUYECKON CHCTEMBI.

16. Yucno MUKpPOCOCTOSAHUM C SHEPTUEN B 3a]aHHOM MHTEPBAJIE.

17. Kax ot ¢pyukiuu pacnpeneneHust B $pa30BOM NPOCTPAHCTBE MEPEHTH K QYHKIIMU pac-
IpeaeaeHus 1Mo IHEPTUun?

18. ®ynkuus pacupeaenenus M0 MUKPOCOCTOSIHUSAM C 3aJaHHON dHEPIUEH.

19. Cratucruyeckoe onpeaeneHue SHTPOIHH.

20. DuTponus KaKk Mepa YMclia MUKPOCOCTOSHHM, B KOTOPBIX C 3aMETHON BEPOATHO CTHIO
MOYXET HaXOJUThCs MAKpOCHCTEMA.

21. KBasusproauueckas rurnoresa.

22. Kakoil ancaM0Jib Ha3bIBAETCA MUKPOKAHOHHYECKUM?

23. Kakue nepeMeHHbIE SBIAIOTCS €CTECTBEHHBIMY JUIS DHTPONUY KaK GYHKIMH MaK -
pococTossHUSA?

24. Buruucienne TEPMOJMHAMUYECKHX XaPAKTEPUCTHK MaKPOCHUCTEMBI METOJOM MUK O-
KaHOHHYECKOTO pacIpe/esieHus.

25. Kakoit ancaMO6Jib Ha3bIBAETCH KAHOHUYECKUM?

26. ®yHKIUA KAHOHUYECKOTO PACIIPEaeIEHH .

27. CTaTHCTHYECKHI MHTETPAI.

28. CBs3b CBOGOAHOM SHEPTUHU CO CTATUCTHYECKUM HHTErPATIOM.

29. BolunciieHre TEPMOJMHAMUYECKUX XapAKTEPUCTHK PABHOBECHON MaKpOCUCTEMBI Me-
TOJOM KaHOHMYECKOTO PacClpeeeHHMs.

30. ®yukuus MamMuabTOHA IS HAEATHHOTO OJHOATOMHOTO rasa.

31. CrarucTuueckuii MHTETpAJ Ul HAEATBHOTO OJHOATOMHOTO rasa.

32. Kakoii ancam61b Ha3bIBa€TCA OONBIIUM KAHOHUIECKHM?

33. BoubIoii CTaTUCTUYECKUI MHTETpAIL.

34. Casw Q-noTeHnuMana ¢ 60JbIIMM CTATUCTHYECKUM HHTET PAIOM.

35. C xakoit TepMoaMHAMHUYECKON QYHKIMENH CBA3aH HOPMUPOBOYHBIN MHOKHUTEND
00JILIIOr0 KAHOHMYECKOTO pacipeaeieHus?

36. Beluncinenne TEpMOAMHAMUYIECKUX XapaKTEPUCTHK PABHOBECHON MaKPOCUCTEMBI M-
TOJOM GOJIBIIOTO KAHOHUYECKOTO PACIIPENAETCHHUS.

37. KBaHTOBOE MUKPOKaHOHUYECKOE PACIIPENETIECHHUE.

38. KBaHTOBOE KAHOHUYECKOE paCIpeIeleHuE.

39. KBaHTOBOE GOIBIIOE KAHOHUIECKOE PACIPEIEICHUE.
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40.

CraTuctuyeckas cymma.

50. ®ynkuus ['aMuIbTOHA TAPMOHUYECKOTO OCUMIUISATOPA. Y POBHHU DHEPTUHU U KPATHOCTh
HUX BBIPOKIACHUA OJId KBAHTOBOI'O OCHUJIIIATOpPA.

51.

CucremMa JUHEHHBIX TapMOHHYCCKHUX OCHUIIIATOPOB (nonyquI/Ie TCpMOAHNHAMU -

YCCKHUX XapaKTCPUCTHUK, KJIaCCUYCCKaA CTaTI/ICTI/IKa),

52.

CucremMa JUHEHHBIX FrapMOHHYCCKHUX OCHHUIIIATOPOB (HonyquHe TCPpMOAUHAMU -

YCCKHUX XapaKTCPUCTHUK, KBAHTOBasd CTaTI/ICTI/IKa),

53. ®yukuus [aMUIBTOHA MIIOCKOTO POTATOPa. YPOBHHM SHEPTUU M KPATHOCTH UX BbI-
pPOXKACHHUS.
54. Knaccuueckas CTaTUCTHKA CHCTEMBI IIOCKUX POTATOPOB.
95. KBaHTOBas CTATHCTUKA CHCTEMBI INIOCKUX POTATOPOB.
56. Teopema o paBHOpacHpeaeIeHUH YHEPTUH 110 CTENEHIM CBOGOIBI.
57. TemnoeMKOCTh 5-aTOMHOIO T'a3a 110 KJIACCHUYECKOM TEOpHUH.
58. Uto Takoe KOHPUIrypaLMOHHBINH HHTErpan?
59. Kakue yacTuiisl HazsiBatoTca 0030HamMu? KakoB ux cnuu?
60. Kakue yacTuusl Ha3biBaTcs pepmuonamu? Kakos ux crnun?
61. ®ynkuus pacnpenenenus Oepmu-upaka. Ee pusnueckuii cMbICIL.
62. ®ynkuus pacnpenenenus bosze-Diinmreiina. Ee Gusuueckuii cMpICiI.
63. Omera noTeHIMaN HAEATBLHOTO ra3a TOKAECTBEHHBIX (EPMUOHOB.
64. OMera noreHuMa HAEATBHOTO Ta3a TOKAECTBEHHBIX 6O30HOB.
65. BuyTpeHHss HEPTHs HIEATBHOTO Ta3a TOKAECTBEHHBIX (EPMHUOHOB.
66. BuyrpeHnss sHEpPTUs HIEaIbHOTO ra3a TOXIECTBEHHBIX 0030HOB.
67. YpaBHeHHE COCTOSHUS UAEATBHOTO Ta3a TOKAECTBEHHBIX (PEPMHUOHOB.
68. YpaBHeHue cOCTOSHUS UAEATBHOTO ra3a TOXIECTBEHHBIX 0030HOB.
69. I'padux pynkuuu pacnpeneneuus @epmu-Jlupaka npu pasHblX TEMIEPATYPaX.
70. 'paduk pyukumu pacupenencuus bose-DiiHmTeliHa NpyU pasHbIX TEMIEPATypax.
71. Pacnpenenenune MakcBemia-bonbiiMana Kak TpeaelNbHBIH Clydail KBAaHTOBBIX pac-
NpeeeHUM.
72. CunbHO U €1abo BHIPOXKIECHHBIA KBAHTOBBIN T'a3.
73. DHeprus u uMInysbe GoToHA.
74. XuMu4eCKUi OTEHITMAI PABHOBECHOTO ra3a (JOTOHOB.
75. ®yHKIHUs pactupepeacHus sl YEPHOTO U3TyUECHHUS.
76. ®opmyina [lnanka u ee CMBICI.
77. DHeprus paBHOBECHOTO Ta3a POTOHOB.
78. 3axon Credana-bonpimana.
79. 3akon cmemenus Buna.
80. TIlouemy MOXKHO HCIIOJB30BaTh MOJENb HMAEATBHOrO rasza JJis JJIEKTPOHOB B KpH-
crajie?
OueHuBaHMe CTYI€HTA Ha 3a4yeTe MO AucuuiMHe «Ctatucrnyeckas puznkay:
banasl
(utorosoit
PCATHHIOBOI TpeOoBaHus K 3HAHUAM
OLIEHKH)
100-85 OTBeTpl Ha IOCTAaBJICHHBIE BOIIPOCHI IIOJHBIE, YETKHE M pPa3BEpHYyTbIE. PerieHus
3aJa4 JIOTMYHBI, J0Ka3aTeIbHbl U JEMOHCTPUPYIOT aHAJIUTUYECKHE U TBOPUECKHE
CHOCOOHOCTH CTYJEHTA.
84-70 JlatoTcst oyiHbIe OTBETHI Ha MOCTaBJIEHHbIE BOMpOCHl. [lokazaHo yMeHuUe BBIAEIATH
IIPUYMHHO-CJIEICTBEHHBIE CBsI3U. Ipu pemennn 3anad 1onymeHsl HE3HAUYNTEIIBHbBIE
OIIMOKH, UCTIPABJICHHBIE C TOMOIIBIO «HABOJSIIMX)» BOIIPOCOB MPEINOIaBaTEsl.
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69-60 OTBeThl Ha BOMPOCHI W PEIICHHS IMOCTABJICHHBIX 3a7ad HEJOCTAaTOYHO IOJTHBIC.
.HOI‘I/IKa 1 1IIoCJICa0BATCIIBHOCTL B peIJ_IeHI/II/I 3aJa4 UMCHOT HapymeHI/IH. B OTBETAxX
OTCYTCTBYIOT BBIBOJIBI.

Crynent, nonyuuBmnii Mmenee 60% OT MakcUMaJIbHOTO Oajuia 3a pasjen JUCLUIUIMHBI WU IpO-
MEKYTOYHYIO aTTECTAallNI0, CAUTACTCS] HEATTECTOBAHHBIM I10 JAHHOW JUCIUILINHE.

Y4yeOHo-MeTOAMYecKOEe 1 HHPOPMALIMOHHOE 0O0ecTiedeHue Y4eOHOM TN CIUTIIHHbI
OcHoBHas nuTeparypa:

1. AucenbM, A. 1. OCHOBBI CTaTUCTUYECKON (PU3MKH M TEPMOIAMHAMHUKH : ydeOHOe mocooue /
A. U. Ancenem. — 2-¢ m3a. — Cankr-IlerepOypr : Jlanp, 2021. — 448 c. Pexum npocryna:
https://e.lanbook.com/reader/book/167726/#1

2. bopucénok C.B., KonnpareeB A.C. KBanrtoBas craructuueckas MexaHuka, - Mocksa: @Ous-
matiauT, 2011. - 132 c. Pexxum goctyna: https://e.lanbook.com/reader/book/2672/#1

3. Ilpynnukos, B. B., [Ipynaukos [1.B., MamonoBa M.B. KBaHTOBO-cTaTHCTHYECKAS] TEOPHUS
TBEPJBIX Te: YdyeOHoe mocodue. — 2-¢ uz., crep. — CII6.: 3marenscTBo «Jlanby, 2021. — 448 c.
Pexxum noctyna: https://e.lanbook.com/reader/book/168909/#1

4. benonyukus B.E., 3aukun JI.A., [funentok FO.M. Kypc oOuieii ¢puznku. OCHOBBI
¢dusuku. Yuebro mocobue: mist By3o. B 2 1. T. |l. KBanToBas u ctaructudeckas pusmka.
Tepmomunamuxka / [Tox pen. FO.M. Iunentoka — 2-e u3a., ucnp. — M.: ®U3MATIIUT,

2007. — 608 c. https://e.lanbook.com/reader/book/2201/#1

5. KpacnomneBues, E. A. Cneurnassl ¢pusuku. Ctaructuueckas pu3nKa paBHOBECHBIX CUCTEM:
yuebnoe nocodue / E. A. Kpacnonesues. — HoBocubupck : HI'TY, 2017. — 387 c. Pexwum ngocryna:
https://e.lanbook.com/reader/book/118453/#1

JononHuTenpHas tuTeparypa:

6. Muxues JI. B., bongapenko E. A. Tepmonnnamuka u cratuctudeckas pusnka: yuedbHoe mo-
cobue. — CraBponons: CKOY, 2016. — 125 ¢. Pexxum nocryma:
https://e.lanbook.com/reader/book/155277/#1

7. Uponos, U. E. ®uzuka makpocucreM. OcHOBHBIE 3aKOHHI : yueOHoe nocobue / 1. E. Mpomos..
— 8-e m3a. — MockBa : Jlabopatopust 3Hanmii, 2020. — 210 c. Pexum pgoctyna:
https://e.lanbook.com/reader/book/135536/#1

HNHuTepHeT-pecypcesl
8. Teopernueckas U MaTeMaTH4YECKas dusuka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus
9. Xypnan Texunueckoit ®usuku http://journals.ioffe.ru/jtf/

10. dusnka 3IIEMEHTapPHBIX YaCTHIL u aTOMHOTO sapa
http://www1.jinr.ru/Pepan/Pepan_rus.html
11. ®uzuka u Texuuka [lomynpoBomuukos http://journals.ioffe.ru/ftp/

MarepnanbHO-TeXHH4YECKOe o0ecnedyeHne y4eOHOH TUCHUIINHBI

Jlex1moHHbIE 3aHATHUS IPOBOAATCS B yUeOHON ayIUTOpUN, 000PYI0BaHHON BUAECOIIPOEKTOPOM,
9KpaHOM, IEPCOHAIBHBIM KOMITBIOTEPOM U JUHAMHUKAMHU.

[TpakTrueckue 3aHATUS MPOBOAATCS B yueOHOW ayAMTOpHUH, MpEeAHA3HAUEHHOM NIJs MpoBe/e-
HUS JICKIIMOHHBIX, JJAOOPAaTOPHBIX 3aHATHH, 3aHATUH CEMHUHApPCKOTO THIA, TPYMIOBBIX U MHIUBUIY-
aNbHBIX KOHCYJBTALMW, TEKYIIEro KOHTPOJSA M IIPOMEKYTOUYHOM aTTeCTallMh. AYyAUTOpPHUS OCHAIEHA
HE0O0X0AUMBIM 000pyJOBaHUEM (ITPOEKTOPOM, JOCKOW, KOMIIBIOTEPOM) Ul MPOBEACHUS 3aHATHHA C
MOMOIIBIO TPE3CHTAIUM.

Jiis caMocTOsATeNbHOM paboThl 00YYaIOUIMXCS UMEIOTCS CHEelMaIU3UpPOBAHHBIE MOMEIICHUS,
000py/IOBaHHBIE MTEPCOHATLHBIMU KOMIIBIOTEPAMU € BBIXOJIOM B IHTEpPHET U C JOCTYIIOM K 3JIEKTPOH-
HO-OMOIMOTEYHON CUCTeME, JJIEKTPOHHOW OMOMMOTEeKEe U 3JIEKTPOHHOM HMH(POPMALMOHHO-
o0pa3oBaTebHOM Cpelie By3a, a TAKKe K APyruM ONOIHOTeUHBIM (OHIaM.
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Y4eOHO-MeTOoAMYECKIE PEKOMEHIANH IJI CTY/IEeHTOB

1. Ykazanus s npOCayIIMBaHMSs JEKIUI

[Tepen HauanoM 3aHSATUI BHUMATEIHHO O3HAKOMHUTHCS C YUCOHBIM TJIAHOM MPOBEICHUS JIEKIIUN
U CIIUCKOM PEKOMEH]IOBAaHHOM JINTEPATYpPHI.

[Tepen noceueHneM oYepeHOM JIEKUMU OCBEKUThH B TAMSITH OCHOBHBIE KOHLEIILIMU ITPOHIEHHO-
ro panee marepuaia. [lonroroBuTh mpu HEOOXOIUMOCTH BOIIPOCHI NpenoaaBatento. He Hago onacaTs-
Cs1, YTO BOIIPOCKHI MOT'YT OBITh MPOCTHIMHU.

Ha nexuuu ocHOBHOE BHHMaHUE CJelyeT yIenarh He ¢opMyliaM U MaTeMaTHYEeCKUM BbIKIIA-
KaM, a COJICP/KAHUI0 U3YYaEMBbIX BOIIPOCOB, ONPEACIICHUSM U IIOCTAHOBKAM 33]1a4.

B npornecce nzydeHus JEKIIMOHHOTO Kypca HEOOXO0IMMO MO BO3MOKHOCTH YacTO BO3BpAIlaThCs
K OCHOBHBIM TIOHATHSIM M METOJIaM PEIIeHUs 3a1a4 (3/1eCh BO3MOXEH BEIOOPOYHBIN KOHTPOJIh 3HAHUN
CTY/IEHTOB).

JKenarenbHO MCIOIB30BaTh KOHCIIEKTHI JEKIUI, B KOTOPBIX MCIOJIB3YETCA MPHUHATAS MPENoa-
BaTeJIeM cucTeMa 0003HaueHUH.

Jiis Gonee moipoOHOTO M3YYEeHHs Kypca ClieqyeT paboTaTh C peKOMEHIOBAHHBIMH JIUTEPATYP-
HBIMU UCTOYHHUKAMU U BHOBb IOSBIIAIOIIMMUCS UCTOUHUKAMHU.

2. YKazaHus i y9acThs B IPAKTUUECKUX 3aAHITHIX

[lepen nocenieHneM NTPAKTUYECKOTO 3aHATUS YACHUTh TEMY U CAMOCTOSITEJIBHO U3yUUTh CBSI3aH-
HBIE C HEW MOHATUSA U METOJIbl PELIEHU 3aa4.

[lepen pemieHueM 3aa4 aKTUBHO y4acTBOBATh B OOCYXKACHHUH C MPENoiaBaTeIeM OCHOBHBIX TO-
HSATHUH, CBSI3aHHBIX C TEMOW NPAKTUYECKOTO 3aHATHS.

B npouecce pemienus 3a1ay BECTU TUCKYCCHIO € MTPENOAABATENIEM O TPABUIIbLHOCTH TPUMEHEHUS
METOJIOB UX PELICHHUS.

[To BO3MOKHOCTH CaAMOCTOSITENBHO JOBOJUThH PEUICHUE MPEIIaraeMbIX 3aa4 JO0 OKOHYATEIbHO-
ro UTOTA.

B KoHIle mMpakTHUYeCKOro 3aHATHS MPH HEOOXOJMMOCTH BBISICHUTH y IpPENojaBaTelsi HEsICHbIC
BOIIPOCHI.

OcHOBHbBIE pe3y/IbTaThl BHIIOJIHEHUS PA0OTHl HEOOXOAMMO pacIeyarars.

3.YkazaHus 151 BRITIOJTHEHUS] CAMOCTOSITEITHHON paboThI

[TonyuuTts y npenoaaBaresis 3aaHue U CIIMCOK PEKOMEHI0BaAaHHOM JuTeparypel. M3yduenue teo-
PETHYECKUX BOIMPOCOB CIIEIYET MPOBOAUTH MO BO3MOXXHOCTHA CAMOCTOATENIBHO, HO TIPU 3aTPYIHEHUSAX
oOpataThCs K IpernoaaBaTesio.

[ToAroToBUTH MUCEMEHHBINA OTYET O MPOJIEIAHHON padoTe.

[Tpu BeIMOTHEHNH (HPOHTANBHBIX 33JJaHUI IO YCMOTPEHUIO MpernoiaBarens paboTa MOKET OBITh
ollcHEeHa 0e3 MUCHhbMEHHOTO OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI, TIPH YCIOBUU aK-
THUBHOM CaMOCTOSATEIbHOU PaboTHI.

[ToaAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeTtoanyeckue pekoMeHAalMHU /sl IpenogaBaresei

1. Ykazanus ais npoBeACHUS JIEKIUN

Ha nepBoii BBOIHOI JieK1uu crenarh o01uil 0030p cofepkaHus Kypca U OTMETUTh HOBBIE Me-
TOJIBI M TTOJXOBI K PELICHHIO 33J]ayu, pacCMaTPUBAEMbIX B Kypce, JOBECTH J0 CTYJIEHTOB TpeOOBaHUS
Kadepbl, OTBETUTH HA BOIPOCHI.

[Ipu moAroToBKE K JEKIIMOHHBIM 3aHATHSAM HE00X0AUMO MPOAYyMaTh IJIaH €ro MpOBEACHHS, CO-
JiepKaHue BCTYMUTEIbHON, OCHOBHOM M 3aKIIIOYUTENbHOM 4acTH JEKIUH, O3HAKOMUTHCS C HOBUHKAMU
y4eOHOM ¥ METOINYECKOH JIUTEpaTyphl, MyOJIMKALUIMU NEPUOTUIECKOM MeyaTH 1Mo TeMe JIEKIIUOHH O-
ro 3aHATHS. Y TOUHUTH IUIaH NMPOBEICHUS MPAKTUYECKOTo 3aHATHUS 10 TeMe Jiekuuu. [lepen n3noxxenu-
€M TEKYIIEro JIEKIIMOHHOTO MaTepHajia HallOMHUTbh 00 OCHOBHBIX UTOIax, JIOCTUTHYTBIX Ha MpPEAbIAY-
X Jgekusax. C 3Tol 1enblo 334aTh HECKOJIBKO BOIPOCOB aYAUTOPHH U OCYIIECTBUTH BHIOOPOUYHBIN
KOHTPOJIb 3HAHMSI CTYJIEHTOB.

B xoze neKmoHHOro 3aHATHs MpenojaBaTelb JOKEeH Ha3BaTh TEMY, yueOHbIE BOIIPOCHI, O3Ha-
KOMUTB CTYJEHTOB C IEPEYHEM OCHOBHOM U JIOTOJHUTEIBHON JIUTEPATYpPHI 110 TEME 3aHATHA. Packpbl-
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Bas CoJiepKaHKUe YIeOHBIX BOTIPOCOB, aKIIECHTUPOBATh BHUMAHUE CTYJICHTOB Ha OCHOBHBIX KaT€TOPHsX,
SBJIGHUSX U TPOIECCcax, OCOOEHHOCTAX MX MpOTeKaHHs. PacKkpbIBaTh CyIIHOCTh U COZAEpX aHHUE pa3-
JUYHBIX TOYEK 3PEHUS U HAYYHBIX MMOJXO0/I0B K OOBSCHEHUIO TEX WIIM WHBIX SBJICHHUIA U TIPOIECCOB.

CrnenyeTr apryMeHTHPOBaHO OOOCHOBAaTh COOCTBEHHYIO MO3UIIMIO MO CIOPHBIM TEOPETUUYECKUM
Boripocam. [IpuBoauThs npumMepsl. 3aaBaTh MO X0y U3JI0KEHHUS JEKIMOHHOTO MaTepualia puTopuye-
CKHE BOIIPOCHI U CAaMOMY JlaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALIUU MBICIUTEIHHON Jes-
TEIBHOCTHU CTY/ICHTOB, MOBBIIICHUIO UX BHUMAHUS U UHTEpECca K MaTepHally JEKIHUH, €€ COJIEPKaHUIO.
[IpenogaBaTens q0MkKEeH PyKOBOJIUTH pabOTOM CTYIE€HTOB MO KOHCIIEKTUPOBAHUIO JEKIIHOHHOTO MaTe-
puaia, MoAYEPKUBATh HEOOXOIUMOCTh OTPAKCHUS B KOHCIIEKTaX OCHOBHBIX IMOJIOXKCHHA M3ydaeMOM
TE€MBbI, 0CO00 BBIJIENIsAA, KaTerOpUaIbHBIN anmapaT. B 3akimounTenbHOM YacTH JIEKIIMU HE0OXO0IUMO
copMynHupoBaTh OOIIME BBIBOABI IO TEME, PACKPHIBAIOIINE COJIEPKAHUE BCEX BOIPOCOB, MOCTABJICH-
HBIX B JeKIUU. OOBSBUTH TUIAH OYEPEAHOT0 MPAKTHUECKOT0 3aHATHSA, JaTh KPaTKUE PEKOMEH AU 110
MOATOTOBKE CTYACHTOB K MPAKTUYECKOMY 3aHATHIO. ONpeenuTh MECTO U BpeMsi KOHCYJIbTAIlUU CTY-
JICHTaM, MOKEeJIaBIIUM BBICTYIIUTH C IOKJIaJaMu U pedepaTamu.

Ha mocnenneii iekuuu yaenuth Bpems s 0030pa Hanbosiee BaXHBIX IMOJIOKCHHA, paccCMOT-
PEHHBIX B Kypce.

2. YKazaHus JJis MPOBEACHUS TPAKTUUCCKUX 3aHITHI

Yetko 0003HAYUTH TEMY MPAKTUYECKOTO 3aHATHSI.

OOCynUTh OCHOBHBIC MIOHATHS, CBI3AHHBIE C TEMOUM MPAKTUYECKOTO 3aHITHS.

B mponecce pemnieHust 3aga4 BECTH JUCKYCCHIO CO CTYIEHTaMH O MPAaBHJIBHOCTA NPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMmeuaTs CTYJEHTOB, HanboJIee aKTUBHO yYaCTBYIOIIUX B PEIICHUU 33]1a4 U JUCKYCCHUSX.

B xoHIIe TpakTHYECKOTO 3aHATHS 33]1aTh ayIUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YKkazaHus Mo KOHTPOIII0 CAMOCTOSITEIbHON pabOThI CTY/IEHTOB

[To ycMoTpeHuro mpenoaaBares 3aJaHie Ha CAaMOCTOSTENIbHYIO0 paboTy MOXKET ObITh HHIUBUIY-
QJIBHBIM WU (PPOHTATBHBIM.

[Ipu ucnonb30BaHUM UHIWBHUAYAIBHBIX 3a/IaHU TpeOOBATh OT CTYJAEHTA MUCHbMEHHBIN OTUYET O
MIPOJIeJIaHHOM padoTe.

[Ipun mpumeHneHnn (PpPOHTANTBHBIX 3aJlaHUM BECTH KOJUIEKTUBHBIE OOCYXJIEHHS CO CTYyIAEHTaMU
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUI.

C 1enpt0 KOHTPOJISI KayecTBa BBIMOJIHEHHS] CAMOCTOSTENbHON paboThl TpeOOBaTh UHAUBHUAYAIb-
HBbIE OTYETHI (JIOMYCTUMO BMECTO MUCHMEHHOTO OTYeTa MPUMEHSITh WHIUBUAYAIbHbIE KOHTPOJIbHBIC
BOIIPOCHI).

[IporpamMma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUDU u yueOHbIM 1U1a-
HOM OCHOBHOI 00pa3oBaTesbHOM mporpaMMsl no crenuanbHocT 14.05.02 ATomHbIe cTaHIMU: TPO-
eKTUPOBAHUE, IKCIUTyaTallUsl U MHKUHUPUHT .

Pabouyto mporpaMMmy coCTaBUII TOIEHT - »‘kﬁﬁl"»f_.j — [Toaropuos A.A.
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Penenszent: mpodeccop // Yepnosa H.M.
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IIporpamma ono6pena Ha 3acemannu YMKC 14.05.02 AtomHble cTaHIMU: TPOEKTUPOBAHUE,
sKcruTyaranus U iH>KMHUpUHT oT 04.07.2023 roma, npoTokos Neb6.

[Ipencenarens yueOHO-METOIUYECKOW KOMUCCUU Mareppamos P. A.
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