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OcHoBHasi npodeccuoHaTbHAs 00pa3oBaTeIbHAsI MPOrpamMMa
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HCJ’IL OCBOCHUA NUCIHHUILIMHBI:

- (hopMupoBaHKE HABBIKOB M IPHEMOB HAYYHOT'O METO/A MTO3HAHUS;

- JaTh 3HAHUS B OOJIACTM KBAaHTOBOM M KIACCUYECKOH CTaTUCTUYECKOM (DM3MKM W HAaBBIKH,
MO3BOJISIONINE TOHATH aJeKBATHOCTh MOJENIN (DPU3NUECKOMY SIBJICHUIO.

3asayu U3y4eHMs UCLUUIUIMHBIL

— (opmupoBaHHe HAYYHOrO MHUPOBO33PEHHUS U COBPEMEHHOIO (DU3UUYECKOTO MBIIUICHUS;

— (opmupoBaHue yMEHHS BBIICIUTh KOHKPETHOE (PU3UYECKOE COJIep’KaHUEe B MPUKIIAIHBIX

3aayax OyyIien CriennagTbHOCTH.

Mecto qucunimiuabl B ctpykrype OOII BO

Jlnsi OCBOGHMSI JAHHOW JUCIUIUIMHBI TPEOYeTCs 3HAHWE MaTeMaTHUKH, pa3/esioB oOmein

bU3UKHU:

MCEXaHUKH,

MOJ'ICKy.]'IprHOﬁ (1)I/I3I/IKI/I A OCHOB CTaTUCTUYECKOM TCPMOANHAMUKU,

QJICKTPHUYCCTBO U MAaru€Tu3M, BOJIHBI U OIITHKA, a4 TAKXKC, aTOMHOM (I)I/ISI/IKI/I H XMUMHUHU.

3H21HI/I$[, IMOJIYYCHHBIC IIPpHW HW3YUCHUHM OUCHUIUIMHBI, IIOMOIyT CTYACHTAaM B HAay4YHO-

WCCJICZIOBATEIbCKONH  paboTe

npo¢eCCHOHANBHON AEATEIILHOCTH.

Komnerenuun oOyuaromierocs,

U JUINIOMHOM IIPOCKTHUPOBAHUMH,

a TaKkKe B JaJbHEHIen

popmupyembie B pe3yiabTaTe OCBOEHMS

AUCIHUIIJINHBI
B mpomecce OCBOGHMS JaHHOW AMCUUIUIMHBI y CTYACHTAa (OPMHPYIOTCS —CIIEAYIOIIHE
KOMIIETEHIINH:
YHUBEpCaJIbHbIE
Kon
Haunmenosanue
KOMIIETE Ko 1 HamMeHOBaHWEe HHANKATOPA JOCTUKEHHUS
KOMIIETEHLINU
HIIUH
YK-1 Crniocoben 3-YK-1 3Harb: MeTOABl CHUCTEMHOTO M KPUTHUYECKOTO
OCYILIECTBIIATH aHaNM3a; METOIMKU pPa3pabOTKU CTpaTeruu NeHCTBUM Ams
KPUTUYECKH  aHaJIu3 | BBISIBJICHUS U PEIICHUS MPOOJIEMHON CUTYyaIlu
npobneMubix curyanuid | Y-YK-1 YMers: npuMeHsaTs METOABI CHCTEMHOTO MOAXO0/a U
HAa OCHOBE CHCTEMHOIO | KPUTHYECKOIO aHanusa MPOOJIEMHBIX CUTYaLIHii;
MoAxo/a, pa3pabaThIBaTh CTpaTeruto JENUCTBUH, MIPUHUMATH
BBIPabATHIBATH KOHKPETHBIE PEIICHHUs JUIS €€ peaau3aiuu
CTpaTEruIo JICUCTBHIA. B-VK-1 Bnaners: METOJI0JI0THEN CHUCTEMHOTO "

KPUTUYECKOTO aHaIM3a NpOoOJEMHBIX CUTyalluil; METOIMKaMHU
MIOCTAHOBKM 1M, OMpPEIENCHUsI CIIOCOOOB €€ JIOCTUKEHUS,
pa3paboTKu CTpaTeruii JecTBHi.

AUCHUILIWH, IPUMCHSATH

VKE-1 Crnocoben 3 -VKE-1 3HaTh: OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
HCTIOJIB30BAaTh  3HAHUA | IUCLUUIUIMH,  METOABl  MAaTEMAaTUYECKOr0  aHajau3a U
CCTCCTBCHHOHAYYHBIX MOJICTUPOBAHMUSA, TCOPETHYECCKOI0 U OKCICPUMCHTAJIBHOTO

HUCCICaOBaHUs.

METO/IbI V- VKE-1 ymersb: uCnonb3oBaTb MaTeMaTUYECKHE METOJbI B
MaTeMaTHICCKOro TEXHUYCCKUX  TMPHJIOKEHUSIX, pACCUUTHIBATH  OCHOBHBIC
aHannsa Y| ypcioBBle XapaKTEPUCTHKU CIyYalHBIX BEJIUYMH, pEIIaTh
MOJIETUPOBAHMS,

TECOPETUYICCKOT'O n

OCHOBHBIC 3aJa4Hu MaTeMaTHUIeCKOM CTaTUCTUKH, PpCUIATh




OKCIICPUMCHTAJIIBHOT'O
HUCCICI0OBAaHUA B
IIOCTABJICHHBIX 3agadax

TUTIOBBIE PACUETHBIE 3aa4H.
B-YKE-1 Biamerh: MeTOOaMH MaTEMAaTHYECKOrO aHalaW3a U
MOJICJIUPOBAHUSA;, METOJAaMHU pCEIICHUs] 3aJad aHalu3a Hu

pacuera XapaKTepUCTUK (PUINIECKUX CHUCTEM, OCHOBHBIMHU

npueMaMu  oOpaOOTKM  SKCIEPUMEHTAIBHBIX  JIaHHBIX,
MeToJaMu  paboThl €  MPUKIAJHBIMH  MPOTPAMMHBIMU
MPOJYKTaMHU.

VKII-3

Criocoben CTaBUTh
cebe oOpaszoBaTebHBIE

Jagsaaese o4
BO3HHKAKOIIUEC
KHU3HCHHBIC 3ajJa4u,

oA0UPATh CIIOCOOBI
pelIeHUusT H CpeACTBa
pa3BUTUA (B TOM YHUCIE
c HCIOJIb30BaHUEM
U POBBIX CPEICTB)
JIPYTUX HEOOXOJIMMBIX
KOMIIETEHIINH

3-YKU-3 3HaTh: OCHOBHBIE TIpUeMbI 3(PPEKTUBHOTO
yIpaBJIeHUs] COOCTBEHHBIM BPEMEHEM, OCHOBHBIC METOJIUKHU
CaMOKOHTPOJIS, CaMOpa3BUTHS © CaMoOOpa30BaHUS Ha
IOPOTSDKEHUH BCEH JKM3HM C HCIOJIb30BaHUEM LU(POBBIX
CpeAcTB

VY-VYKII-3 3¢ pexTUBHO TJIAHUPOBATH u
KOHTPOJIMPOBATh COOCTBEHHOE BPEMsI, HCIIOJIb30BaTh

METO/BI CaMOPETYJISIIIMKA, CAaMOPa3BUTH M CaMOOOydYeHHs B

TEUEHHE BCEH KM3HU C UCIIOJIb30BaHUEM I_II/I(prBbIX CpCacCTB

VYMeTh:

B-VKII-3 Biagets: MeTroaamu yIpaBiI€HUs COOCTBEHHBIM
BpPEMEHEM, TEXHOJIOTUSIMH MPHOOPETEHUS. MCIIOIB30BAHHUS U
OOHOBJICHHSI ~ COLIMOKYJIBTYPHBIX M  NPO(eCCHOHAIBHBIX
3HAaHWI, yMEHHUI, U HABBIKOB, METOJMKAMH CaMOPa3BUTHI U
camM0o00pa30BaHusl B TEUEHUE BCEH JKU3HU C UCHOJIb30BaHUEM

U(POBBIX CPENICTB

O6menpodeccroHanbHbIE

Kon
HanmenoBanue
KOMIIeTe Kon n HanMeHOBaHUE HHAMKATOPA JOCTHKEHUS
KOMITETEHITHH
HITUH
OIIK-1 Crniocoben 3-OIIK-1 3nath: 0a30Bble 3aKOHBI E€CTECTBEHHOHAYUYHBIX

UCIONIb30BaTh 0a30BbIC
3HAHUS
€CTECTBEHHOHAYYHBIX
JTUCOUILUINH B
npogecCuOHAIBHON
NeSITeNbHOCTH,
MPUMEHSITh METO/TBI
MaTeMaTn4dcCKoro
aHam3a "
MOJICTTUPOBAHUS,
TEOPETUYECKOTO u
OKCIICPUMCEHTAJIIBHOT'O
WCCIICIOBAHMS.

JUCIHHMIIIIMH, OCHOBHBIC MAaTC€MAaTUYCCKUEC 3aKOHBbI, OCHOBHBIC
(bHSquCKI/IC SABJICHUS, IIPOLCCChI, 3dKOHLBI W TI'PAHUNBI HUX
MNPUMCEHUMOCTH; CYINIHOCTb OCHOBHBIX XUMHUYCCKUX 3aKOHOB U

ABJICHUM; METOAbl MaTeMaTH4YEeCKOTO  MOJEIMPOBAHUS,
TEOPETHYECKOTO U 3KCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS
V-OIIK-1 ~ VYmerb:  BBIABIATH  €CTECTBEHHO-HAYyYHYIO
CYIIIHOCTh npo0Jem, BO3HUKAIOIINX B X0J1e
MpOPECCHOHAIBHON  JESATENHbHOCTH, TPUBIEKATh JUISI HX
pEeIIeHUs COOTBETCTBYIOIIMKA  (PU3UKO- MaTeMaTHYECKHUM
armapar

B-OIIK-1 Bnanmers: MareMaTHyecKUM —ammaparoMm s

pa3paboTK MoJeNei MpoIecCOB U SBJICHHM, pEIIeHUs
MPAKTUYECKUX 3a7ad MpodeccHOHANbHON NeATelbHOCTH;
HABBIKAMHU  HCIOJB30BAaHUS OCHOBHBIX  O0IIe()U3NIECKUX
3aKOHOB ¥ MPUHIIUIIOB




33113‘11/1 BOCIIMTAHHUSA, PCAJIU3YEMBIC B pPaMKaX OCBOCHUA TUCIHHUIIJINHBI

Hanpasiienue/ Co3nanue Hcnonb3oBanue Bosieyenue B
neJin ycJ10BMi, BOCIIUTATEIbHOI0 MOTEHINAJIA | PA3HOIJIAHOBYIO
o0ecreyuBaOIIUX | Y4eOHbIX IHCIUIIINH BHeEY4eOHYI0
AeATeJIbHOCTh
IIpodeccuonans | - GopMupoBanue Hcnons3zoBanue 1.Opranuzanus
HO€ U TPYI0BOE€ | KYJIbTYpBI BOCITUTATEIBHOTO MOTEHIIHAJIA Hay4YHO-TIPAKTUYECKHUX
BOCIIUTAHHE MCCJIEI0BATENBCKON | TUCHHUIIIINH KOH(epeHIIHii U BCTpey

Y UH)KEHEPHOM

nestenbHOCTH (B16)

pohecCuoHaNTBEHOTO MOAYJIS
Uit hopMupoBaHUS
WHKEHEPHOTO MBIILJICHUS U
WH)KEHEPHOU KYJIbTYpHI 33 CYET
MPAKTUYECKUX CTYACHUYECKUX
HCCIIE0BAHUI COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM;
MIPOEKTHOM €SI TETbHOCTH
CTYJIEHTOB 110 pa3paboTKe U
ONTUMM3ALMH TEXHOJIOTHUYECKUX
CUCTEM, CBA3aHHOM C pelICHHEM
peaIbHBIX ITPOU3BOJCTBEHHBIX
3a[1a4; MPOXOXKICHUS uepe3
Pa3HOOOpa3HbIE UTPOBBIE,
TBOpUeCcKUe, GeCTUBAIbHBIE
¢dbopmbl, TpeOyrole aHaIu3a
CJIOHOTO 00BEKTa, TOCTAHOBKHU
OTHOCHUTEJIBHO HETO
npeoOpa3oBaTeIbHBIX 3a4a4 IS
UX ONTUMAJIbHOTO PEUICHHUS.

C BEIyLTUMH
CTIeUATUCTaMH
NPEINPUATHIA TOPOaa U
BETEpPAHAMU aTOMHOMU
OTpAaCIIH.

2. Opranu3zanus u
MPOBE/ICHUE
MPEIMETHBIX OJUMITHA]T
U y4acTHe B KOHKypcax
npoeCCOHATHLHOTO
MacTepCTBa.

3.Yyactue B
€KETO/IHBIX aKIUSIX
CTY/ICHYECKHUX
CTPOUTENIBHBIX OTPSIOB

CTpykKTypa u coaepkaHue y4eOHOM IMCIUTITUHBI
JlucuumniuuHa TpernogaeTcs cTyaeHTaM B 6-om cemectpe. OOImias TPyAOEMKOCTh AMCIMITTUHBI
cocTtapiseT 3 3aueTHbIX equnmil, 108 ak. daca.

KajiengapHbiii niian

Ne | Ne HanmeHnoBanue Bunpl yueGHOM 1esTebHOCTH Artrecra | Makcumanb
P paszznena (Tembl) (gac.) s HBIN Oasn
a e JUCLIUILINHBI o paszena | 3apasznen
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®daz0BOE NPOCTPAHCTBO
U CTaTUCTHUYECKHE pac-
MIpeIeIICHUs
1
11 [TousiTre o hazoBom 12 4 ) 5 6 T1 30
IIPOCTPAHCTBE
Pacripenenenue
1.2 12 4 - 2 6
I'n60ca




Pacnipenenenue
1.3 ®epmu u bose 12 4 2 6
TepMoauHaMuuecKue
14 IMOTECHITUAJIBI 12 4 2 6
l'a3, TBepable Tena u
pacTBOPbI
2.2 | UneanbHblii ra3 12 T2 30
2.3 | HenneanbHbIC ra3sl 12
2.4 | da3zoBble nEPEXOIbI
BTOPOTrO pojia U 12 4 2 6
KPUTUYECKUE SIBJICHUS
2.5 | Teepsle 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 HauMEeHOBaHUEe (HOPMBI KOHTPOJIS
** - cymMMa MakCUMaJIbHBIX 0ajuioB JojikHaA ObITh paBHa 100 3a cemecTp, BKItOUas
3aueT U (WIK) FK3aMEH
CokpaieHHOe HauMeHOBaHUE (HOPM TEKYILETO0 KOHTPOJIS U aTTECTALIMH Pa3/IeIoB:
O06o3nauenne | [TosiHOe HAaUMeHOBaHUe
T TectupoBanue
3 3auer
Conep:kanue JJeKIMOHHOTO Kypca
Yu4eOHo-
TeMbl JeKIHH. Bcero
Bomnpocel, oTpadaTsiBaeMble Ha JIEKINH 4acoB METOLMHECKOE
’ obecreyenue
1 2 3
[onsTre o ha3oBOM NpOCTPaHCTBE
IMpeamer cratuctuueckoi ¢Gu3uku. OCHOBHBIE —OIPECICHHUS.
dazoBoe mpocTtpaHcTBO. M300paxkeHue cucteMbl B (Ha30BOM
npocTpaHcTBe. PYHKINS paclpeIeeHusI.
Pacnpenenenue 'n66ca 4
Pacnpenenenne ['ub0ca. Pacmpenenenme MakcBenna. Pacmpe-
JIeTIeHHe BeposiTHOCTEH Juisi ocuuiuiaTopa. CBoOoaHas SHeEprus B
pacnpeneneann [ uO6ca. BvlBOom TepMOIMHAMHYECKHMX COOTHO-
meHni u3 pacrnpenenenus [ mudoca. 1-11
Pacnpenenenne @epmu u bosze 4
Pacnpenenenne ®epmu. Pacnpenenenne bosze. HepaBHoBecHble
depmu- u O603e-ra3pl. depmu- U 003e-ra3bl IMEMEHTAPHBIX Ya-
CTULl. BBIpOXIEHHBIN 3IEKTPOHHBIN Ta3. TemI0eMKOCTh BBIPOK-
JICHHOT'O 3JIEKTPOHHOTO rasa.
4

TepMoMHAMHUYECKHE TTOTCHIINAIBI

[leppoe w BTOpOe Hayama TEPMOIWHAMHKH. TepMoaWHAMMUeE-
ckuii moTeHMan. Pabota m konmmdectBo Teruia. TermoBas (yHK-
nua. CBobomHas »dHEPruss W TEPMOJWHAMUYCCKUN TMOTCHIIMAI
I'mb06ca. Dwurampmnust. XuUMHYECKHH MnoTeHnuaa. COOTHOIIEHHUS




MCXKIY TCPMOAUHAMHUYCCKNMHA BECIMYNHAMU.

WneanpHblil ra3 4

Pacnpenenenne bompumana.  Pacnpenemenne — bonpnMana B
Kiaccuyecko cratuctuke. CTONKHOBeHWsT MoJekyn. HepasHo-
BECHBIH HJeaNbHBIA Ta3. CBoOoaHass dHEPrusi OOJBLIIMAHOBCKOTO
HJIeaIbHOTO Ta3a. YpaBHEHHME COCTOSHHS UjeanbHOro rasa. HMne-
aJbHBINA Ta3 C MOCTOSHHOM TEIIOEMKOCTHIO. 3aKOH paBHOpAC-
npeneneHus. OTHOaTOMHBIN HIeabHBIN Ta3.

HeweaabHble ra3sl 4

OTKIIOHEHHE Ta30B OT HIECaIbLHOCTH. Pa3noskeHHe MO CTEIeHSIM
miotHoctH. @Dopmyna Ban-mep-Baansca. TepMmoauHamuueckue
BEJIMYMHBI KJIACCUYECKOW IIa3Mbl. TepMOIMHAMUYECKUE BEIIU-
YUHBI BHIPOKICHHOMN TITa3MBbl.

Da3oBbIe EPEXOIbI BTOPOrO POAA U KPUTUYECKUE SBICHUS 4

VYcnoBusi paBHoBecusi (a3. Popmyna Knaitnepona-Knasuyca.
Kputnueckass Touka. 3aKOH COOTBETCTBEHHBIX COCTOsHUHU. daso-
BbIE IepexoAsl BTOporo pona. Ckadok TEIUIOEMKOCTH. BnusHue
BHEIIHETo0 1Mojisi Ha (a3oBbll mepexoi. VI3MeHeHue cuMMeTpUn
npu (azoBoM mepexone BToporo poaa. DiyKTyauuu napaMmerpa
nopsaka. OQQexkTHUBHbI TraMUIbTOHHAH. KpuTuueckue HHAEKCHI.
@a30Bblii epexo BTOPOro poja B IBYMEPHOH pelIeTKe.

TBepaple Tena

Teepable Tena Hpu HU3KMX TeMmeparypax. TBepable Tena IpH
BBICOKMX Temmeparypax. HMurepnomsauuonHas ¢opmyna Jlebas.
TeruioBoe pacmmpenue TBepAbIX Ten. CHIBHO aHU30TPOIHBIE
kpuctaiuibl. KoneGanust Kpucrayummdeckoil pemierku. ©OOHOHBI
OmnepaTopsl POKAEHHS W YHUYTOXKEHUS (POHOHOB. OTpuUIIATENh-
HbIE TEMIIEPaTypBhl.

PactBophl

Cucrembl ¢ pasznuuHbiMuH yacTuuamu. IIpaBuno ¢a3. CnaOble
pactBopel. OcMoTnueckoe naBieHue. CompukocHoBeHHE (a3
pactBoputens. PaBHOBecne 1O OTHOIIEHHIO K PACTBOPEHHOMY
BEIICCTBY. BbineneHune Temia W W3MEHEHHWE oObeMa MpU PacTBO-
peHuH. PacTBOpBI CHIIBHBIX ANIEKTPOIUTOB. CMeCh HJI€aJIbHBIX
ra3oB. CMech U30TOMOB.

1-11

Hroro 32

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTuyeckoro 3anaTusa. Bonpocsl, Bcero
oTpadarbiBaeMble HA IPAKTHYECKOM 3aHATHH 4acoB

YuebHo-
MEeTOANYecCKoe
odecrmeyeHue

1 2

3

IlonsTue o (baSOBOM OPpOCTPAHCTBEC 2

[Tpeamer cratucTHueckoi ¢u3ukH. OCHOBHBIE OIPEICIICHHS.
dazoBoe mpocTpaHCcTBO. M300paskeHme cucremMbl B (ha30BOM
mpocTpaHcTBe. DYHKIUSA PACIPEACIICHUS.

1-11




Pacupenenenne 'n66ca

Pacnpenenenue ['uG6ca. Pacripenenenue Makcaeinna.
Pacnipenenenne BepositHocTel Uit ociunisitopa.  CBoOonmHas
sHeprusi B pacmpezaeneHun [ ub6ca. BpiBox TepMoInHAMHUYECKHX
COOTHOIICHUH u3 pacnpeaencHus [ mdoca.

Pacnpenenenne @epmu u bosze

Pacnpeneneane ®epmu. Pacnpenenenme bosze. HepaBHoBecHbIE
¢depmu- u bosze raser. ®epmu- u bo3ze razpl AIeMEHTapPHBIX YaCTHIL.
BrIpoxaeHHBIH 3NEKTPOHHBIM ra3. TemioeMKOCTh BBIPOKACHHOIO
3JIEKTPOHHOTO rasa.

TepMoarHAMUYECKHE TTOTEHIIHAIIBI

Ileppoe w BTOpOE Hauyana TEpMOAMHAMUKH. TepMmoanHa-
MHYeCKUi moTreHnmaa. Pabora u KoiwdecTBO Temuia. TerioBast
¢yukuus. CBoOomHas 3HEPrusi U TEPMOAMHAMUYECKUN TOTEHIIHAI
I'mb0ca. Ownranpnust. XuMmudyeckuil moreHnuaid. CoOOTHOIIEHUS
MEXTy TePMOJIMHAMHYCCKUMH BEJTMUNHAMH.

WneannHbIH a3

Pacnipenenenne bonbrimana. Pacmipegenenwe  bonbiMana B
KJIACCUYECKOM CTaTUCTHKE. CTOJIKHOBEHHS MOJIEKYI.
HepasnoBecHslit UJICAJIbHBIN ras. CBoOonHas JHEpPrus
OOJIBIIMAHOBCKOTO ~ HMJCAIBHOTO Ta3a.  YpaBHEHHE  COCTOSHUS
HAealbHOT0 Ta3za. MjealbHBIM Ta3 ¢ IOCTOSHHOM TEIIOSMKOCTEHIO.
3akoH paBHOpacnpeneneHus. OQHOaTOMHBIN WI€aJIbHBIN ras3.

HewnpeanbHbIC ra3bl

OTKJIOHEHHE Ta30B OT HJACAILHOCTU. PasiolkeHue 10 CTEIeHSIM
mwiotHocTH. Popmyna Ban-nep-Baansca.  Tepmonnnamuueckue
BEJIMYMHBI KJIACCHYECKOW TUIa3Mbl. TepMOIUHAMHYECKUE BEITMYUHBI
BBIPOXKJICHHOH TUTA3MBI.

Pa30Bble MEPEXOBI BTOPOTO POJIA M KPUTHUUYECKUE SBJICHUS

VYcnoBus paBHoBecusi (a3z. Popmyna Kiaiinepona - Knasmyca.
Kputnueckass  Touka. 3aKOH  COOTBETCTBEHHBIX  COCTOSIHHIA.
@aszoBble  nmepexoabl BTOporo ponaa. CkKadoK — TEMIOEMKOCTH.
Bnusinne BHemHero monst Ha Ga3oBbli  mepexoa. V3meHeHue
CUMMeTpUM TpH ($a3oBOM mepexone BToporo pona. dmykryarmu
napamerpa nopsiaka. DddexkTuBHbI ramuiabToHHaH. KputHueckue
uHAeKchl. Pa30Bbli NEPEX0 BTOPOIo poJia B IBYMEPHOU pPELIETKE.

TBepanle Tena

TBepaple Tena MpU HU3KUX TeMmIepaTypax. TBeplple Tena MpH

BBICOKMX Temreparypax. MHrepnonsunonHas ¢opmyna Jlebas.
TennoBoe pacmmpenue TBepAbIX Ted. CHIIBHO aHHM30TPOIHbIE
kpuctajuibl. KonebGanust kpuctamumyeckoid pemerkd. DOOHOHBI.
OnepaTopsl pOXKICHHS U YHUUYTOXEHHsSI (POHOHOB. OTpunaTeabHbIe
TEeMIepaTyphl.

Pactoper

Cucrempl ¢ pasnuuHbiMH dacTumamu. [lpaBmmo ¢a3. Cnabble
pactBopel. Ocmotnyeckoe naBienue. CompukocHoBeHHe (a3
pactBoputens. PaBHOBecME TIO OTHOLICHHIO K PAacTBOPCHHOMY
BEIICCTBY. DBblieneHne Temna ©  W3MEHEHHWE o0beMa IpU
pacTBOpeHHHU. PacTBOPHI CHIBHBIX 3JEKTPOIUTOB. CMECh MACATBHBIX
razoB. CMech M30TOMOB.

1-11

Hroro

16




IlepedyeHb 1a00PaTOPHBIX PAOOT - He NPeNyCMOTPEH yUeOHBIM ILIAHOM

3aaHus I CaMOCTOATEIbHON Pa00ThI CTYACHTOB

Bomnpocsl 1J11 caMOCTOATEIbHOT0 H3y4YeHHs (3aJaHusl)

Bcero
4acoB

YueoHo-
MeTOANYecCKoe
odecrmeyeHue

1

2

3

[HousTHe 0 ha30BOM IIPOCTPAHCTBE

[Ipenmet cratuctuueckoil pusuku. OcHoBHBIE ompexaeneHus. Da-
30BO€ MPOCTPaHCTBO. M300pakenue cucremsl B (ha30BOM MPOCTpPaH-
ctBe. DyHKIMSA pacnpeeneHusl.
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Pacupenenenune ['n606ca

Pacnpenenenne I'mb6ca. Pacnpenenenne Maxkcsemna. Pacmpene-
JeHue BeposiTHOCTEH it ocumuiaTopa. CBoOOMHAs SHEprus B pac-
npeneneanu ['n60ca. BriBog TepMOAMHAMIYECKUX COOTHOIICHUN M3
pacnpenenenus ['ub0ca.

Pacnipenenenue @epmu u bosze

Pacnpenenenne ®epmu. Pacnpenenenne boze. HepaBHoBecHbIe
¢depmu- u bose rasel. Pepmu- um bo3e raspl  AreMEHTapHBIX
yacTull.  BBIpOXKIEHHBI  JIEKTpPOHHBIM  ra3.  TemnoeMKocTsh
BBIPO’KJICHHOTO 3JIEKTPOHHOIO rasa.

TepmoarHamMuyeckye NOTCHIUAIIBI

IlepBoe m BTOpOE Hayaja TEpMOAMHAMHKHU. TepMoaMHAMUYECKH
noteHuan. Pabora n komuuectBo Tera. TeroBas ¢yHkiusa. CBo-
OomHas SHeprus M TepMOAMHAMUYecKud mnoreHuuan ['mbb6ca. DH-
Tanpnus. XUMUUeckuil noreHuuan. COOTHOILLIEHUSI MEXIYy TEPMOJIU-
HAaMUYECKUMU BEJIMYMHAMU.

W neannHblil ra3

Pacnipenenenne bonbimana. Pacnpenenenuve bomblimMana B Kiac-
cudeckoi cratuctuke. CTOIKHOBEHMs MouleKysl. HepaBHOBeCHBII
uaeanbHbIN ra3. CBoOOAHAs dHEPTUS OOJIBIIMAHOBCKOTO HI€ATHHOTO
raza. YpaBHEHHE COCTOSIHUS WJIeaTbHOTrO ra3a. MaeansHbiil ra3 ¢ mo-
CTOSTHHOM TEIUIOEMKOCTBHIO0. 3akOoH paBHOpacnpeaeneHus. OpHo-
aTOMHBLIN HMIeaJbHEIN ras3.

HewuneanpHble ra3sl

OTkJIOHEHHE Ta30B OT MICAIbHOCTU. PaznokeHue MO CTENEHSAM
wiotHocTH. Popmyna Ban-gep-Baansca. TepmoanHammueckue Be-
JMYUHBI KJIACCHYECKOM Iuia3Mbl. TepMonMHAMUYECKUE BEITMUUHBI
BBIPOXKJACHHOM TUIa3MBbl.
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®da30Bble MEPEX0/Ibl BTOPOTO POJia U KPUTUYECKHE SIBJICHUS

VYcnosus pasHoBecus (asz. @opmyna Knaiinepona-Knasuyca. Kpu-
THYeCKasi TOYKa. 3aKOH COOTBETCTBEHHBIX COCTOsIHUI. Da30Bble Iie-
pexonbl BToporo poja. CkadyoK TEIIOEMKOCTH. BiusHUE BHEIIHETO
noJisi Ha (pa3oBeIi mepexon. M3meHenne cummerpum mpu (HazoBOM
nepexojie BToporo poma. diykryanun mapaMmerpa mopsiaka. Jddex-
TUBHBIM ramMwibToHMaH. Kputnueckue muaekcel. Pa3oBblid NMepeXos

Oro pojJia B IBYMEPHOHU pelIeTKE.
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Teepibie Tena 9

TBepable Tena MpU HU3KUX TeMIIepaTypax. TBepible Tena MpH BbI-
cokux Temrieparypax. MarepnomsimuonHas dopmyna Jlebas. Terio-
BO€ paciuupeHue TBepAblx Tes. CHIBHO aHU30TPOIHBIE KPUCTAIUIBL.
Konebanus kpucraymmaeckoit pemerkn. @oHOHBL. OnepaTopsl poK-
JICHUS M YHUUTOKeHHs (POHOHOB. OTpUIIATEIbHBIE TEMIIEPATYPHI.

PacTaoper 9
Cucremsl ¢ pa3nuyHbIME dacturiamu. [IpaBwio ¢as. Crmabele pac-
TBOpBL. OcMoTHYecKoe naBieHre. COnpuKocHOBeHHE (ha3 pacTBOPH-
Tens. PaBHOBecHe MO OTHOLUEHUIO K PaTBOPEHHOMY BELLECTBY. BbI-
JIeJIeHUe TeIula ¥ U3MeHeHHe o0beMa MpU pacTBOpeHUH. PacTBopsl

CWJIBHBIX AJIEKTPOIUTOB. CMeCh HiealbHBIX ra3oB. CMech H30TOIIOB.
Hroro 60

PacueTrHo-rpaduyeckasi padoTa ne npeaycMoTpeHa yueOHbIM IIAHOM

KypcoBasi padoTa ne npenycmorpena yueGHbIM ILLIAHOM

Oo0pa3oBare/ibHbIC TEXHOJIOTMH

[Tpu peanuzanuu yuyeOHOro MaTepuajia Kypca HCIOJIB3YIOTCS pa3jInyHble 0Opa3oBaTelbHbIE
TEXHOJIOTUH, CIIOCOOCTBYIOIME CO3/IaHUI0 aTMOC(epbl CBOOOAHON M TBOPUECKOM IUCKYCCHUHU Kak
MEXy IpernojaBaTesieM M CTYIAEHTaMM, TaK U B CTyJdeHueckol rpymnne. Llenasto npu sToMm siBisiercs
BBIpaOOTKa Yy CTYACHTOB HAaBBIKOB M KOMIETEHIMH, MO3BOJSIOMIUX CaMOCTOSITEIbHO BECTH
HCCIIEIOBATENbCKYIO U HAYYHO-IEarornyeckyo padoTy.

B coorBercTBUM ¢ TpeboBaHMsAMH oOpa3zoBaresnbHOro  cragpapra HUAY MUOU  no
cnenuanbHocTl 14.05.02  «ATOMHBIE CTaHIMHU: NMPOEKTHUPOBAHUE, SKCILTyaTalUsl U HWHKUHUPUHI
peanu3anys KOMIIETEHTHOCTHOTO MOJX0/Aa IpelycMaTpUBaeT MIMPOKOE UCIOIb30BaHUE B yUEOHOM
npolecce aKTUBHBIX U MHTEPAKTUBHBIX (POPM MIPOBEIECHUS 3aHITHI:

1) pa30op KOHKPETHBIX CUTYyallMil MpHU pEHIeHUH 3aJad MO0 KOHTPOJIbHBIM 33JaHUSM;

2) pa30op KOHKPETHBIX CUTyallMdi NpHU MPOBEIACHUU JEKIMOHHBIX 3aHATHI, B TOM YHCIE B
(hopme KOJITOKBUYMOB;

3) BHeayAUTOpHYIO pabOTy B paMKaX TEKYIIMX BHEAayJAUTOPHBIX KOHCYJIbTAllUH C LEIbIO
(dhopMHUpOBaHUS U Pa3BUTHS TPO(PECCHOHATBHBIX HABBIKOB 00YYaOIIUXCS.

B paMkax y4eOHBIX KypcOB MOIYT OBITh HPEIyCMOTPEHBI BCTPEUM C MPEICTAaBUTEISIMU
pOCCHIMCKMX M 3apyOeXHbIX KOMIIAaHWM, YHHBEPCHUTETOB, FOCYJapCTBEHHBIX M OOIIECTBEHHBIX
OpraHM3alyii, MacTep-KIacchl 3KCIEPTOB U CHEIUAIHUCTOB.

VYaenbHBI BeC 3aHATHM, MPOBOAMMBIX B HMHTEPAKTHBHBIX (POpMax, COOTBETCTBYET pabouemy
yueOHoMy Many: 20 yacoB — jekiuoHHble 3anatus (mo 10 gacoB B 1-m u 2-Mm cemecTpax), 24 yaca —
MpaKTU4ecKue U JadopaTopHeie 3aHsTHs (10 12 yacoB B 1-M U 2-M ceMecTpax).

DOoH/I OLIECHOYHBIX CPECTB

@DOH/JT OLIEHOYHBIX CPEJCTB MO JUCIHUIUINHE 00ECIIEUNBAET IPOBEPKY OCBOCHMS IIIAHUPYEMBIX
PE3YyIbTAaTOB 06y‘-ICHI/I$I (KOMHCTCHI_II/Iﬁ n ux I/IH,Z[I/IKaTOPOB) nocpcaACTBOM MepOHpI/I}ITI/Iﬁ TCKYyLICTO,
pY6C)KHOFO " IPOMCKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHC.

CBs13b MCKOY (I)OpMI/IpyCMLIMI/I KOMIICTCHIUAMU U (I)OpMaMI/I KOHTpPOJIA HX OCBOCHUMA
MMpeaACTaBJICHA B C.TICI[yIOIJ.ICfI Ta6m/1ue:



Kon

Ne KonTtposmpyemsie pa3zaesibl KOHTPOJIMPYEMbIX HanmenoBanue
n/n (TemMbI), MOIYJIM JUCIHUILIMHBI KOMIIeTeHIUH (MJ1H OLICHOYHOTI'0 CPeACTBA
X Yacreii)

BxoHON KOHTPOJIB

o Bonpocel BXOJHOTO KOHTPOJISA
1 Bxo/iHOM KOHTPOJIb P A P

(TMCHEMEHHO/YCTHO)
ATTecTanus pa3fesioB, TEKYIIHHA KOHTPOJIb YCIIEBAEMOCTH
2 | OCHOBBI DJEKTPOCTATHKH. OIIK-1; YK-1; YKE-1; | Tect — 1, nucbMeHHO

DIEKTPUUECKHIA TOK. VYKII-3

3 MaruurocTaTuka B BaKyyMe U B OIIK-1; YK-1; YKE-1; | TecT — 2, TMCbMEHHO
BEIIECTBE. YpaBHEHHs MakcBema. YKII-3
KBasucranmonapusie TOKH.

IIpoMexxyTouHast aTTecTarus
OIIK-1; YK-1; YKE-1; | Bonpocsl k 3aueTy

1 3auer
YKII-3 (ycTHO)
OueHo4YHbIE CpPeICcTBA
Haumenosanue [IpencraBnenue
Ne Kpatkas xapakrepucTruka OLLEHOYHOTO
OLIEHOYHOTO OLIEHOYHOTO CPEJCTBA B
/11 cpeicTBa
Cpe/cTBa dhonme
1 | Bxoanoit koHTposib | [IncbMeHHbIN onipoc, HanpaBiaeHHbIH HA | Bonpocsl BX0gHOTO
BBISIBJICHHE MTPOOEIIOB B 3HAHUSAX KOHTPOJIA

CTYACHTOB U TOTOBHOCTH UX K
MOJIYYCHHIO HOBBIX 3HAHHH.

2 | Onpoc IIncemenHblid  ompoc ¢ KpaTkuM | Bonpocsl
HU3JI0KEHUEM pe3yiabTaTOB OCBOEHUS
pasziena,  HampaBJICHHbIM Ha OILEHKY
3HAHUW CTYIJEHTOB B XOJ€ TEKYILEro
KOHTPOJII (POPMUPOBAHUST KOMITETCHIIUH
3 | Tecr Tect HampaBneH Ha OLEHKY creneHu | POHA TECTOBBIX 3aJaHUI
OCBOCHMS CTYJIEHTaMH 3HaHUMN, YMEHHU
Y HaBBIKOB B XOJI€ TEKYLIEr0 KOHTPOJISA
(GhopMHUPOBAHMS] KOMTIETEHITUN

4 | Bauer CpencTBo npoBepKH, MPeIHA3HAYEHHOE Bomnpocs! k 3auery
JIUISL OLICHKH CTETICHM JOCTHKCHUS
3alUIaHUPOBAHHBIX PE3YJIBTATOB
(dhopMHUpPOBaHHS KOMIIETEHIIUN TIO
3aBEPLICHUN U3YYEHUS TUCLIUIUINHBI
MeToanuyeckne MaTepuaJibl, onpeaejsomme nNpoueaypbl OHeHUBAHUS 3HAHUH, YMEHUI,

HABBIKOB M (WJIHM) ONbITA [JeATEJbHOCTH, XapPAKTEePU3YIIIUX 3Tanbl (POPMHUPOBAHUS
KOMITeTEeHIIU M.

TecTsl IPOBOASTCS HAa OJWHHAIIATON M BOCEMHAAIATONW HENENSIX YYCOHBIX 3aHATHNA MEPBOTO
ceMecTpa U Ha JIBEHAJIIIaTOW M BOCEMHAIATON HeAeNsIX Y4eOHBIX 3aHATHII BTOPOTo ceMecTpa. Bpewms,
OTBOJMMOE Ha TecT coctaBisieT 90 mMuuyT. M3 0oO0Imiero mepedyHs BOMPOCOB B CIyYailHOM MOPSIKE
BbIOMpaeTcst 45 ISl COOTBETCTBYIOIIETO pa3felia U MPOBOJIUTCS IMpoLeypa OLICHUBAHUS 3HAHUM,
YMEHHM, HAaBBHIKOB W (WJIM) OMbBITa JAEATEIHHOCTH, XapaKTEPHU3YIOIIUX J3Tarbl (OPMUPOBAHHS
KOMIICTEHITHM.

3aueT MPOBOAMUTCS B MUCBMEHHOW Qopme. buier comepxkut 2 Bompoca. Ha moarotoeky
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OTBOAUTCA 45 MUHYT.

Jns olleHKHU 3HAHUM, YMEHUH, BIaJACHUN U (WJIM) OMNbITa ACSITEIBHOCTU, XapaKTEPUIYIOLIUX
sTanbl (HOPMUPOBAHHUS KOMIIETECHIIMHA CTYIEHTa HCIOIB3YIOTCS CJICIYIOIME BHIBI OLIEHOYHBIX
CPEICTB:

1. Bxoxnoit koHTposb. [IMChMEHHBIM OmMpoOC, HAmpaBlICHHBIH HA BBISABICHHE MPOOEIOB B
3HAHUSX CTYJEHTOB U FOTOBHOCTHM MX K MOJYYEHHIO HOBBIX 3HaHMH. OT oOyuwaromierocsi Tpedyercs:
OIlpe/ieJIeHuEe TOHATHH, OOOCHOBaHME BBIIBUHYTHIX IOJOXEHUH, CBOOOJHOE ONEpPUpPOBAHHE
(aKkTUYECKUM MaTEPUAJIOM.

2. Ompoc. Llenb NOArOTOBKH K ONPOCY COCTOUT B (POPMHUPOBAHUHU y 00YHAIOLIErOCs. HAaBBIKOB
aHaJlu3a TEOPETHUYECKUX IpOoOJIEM Ha OCHOBE CAMOCTOATEIBHOTO W3YYEHHs Y4eOHONM M HaydHOMU
muteparypel. Ot oOyuaromierocss TpeOyercs: BiIaJeHHE H3YyYEHHBIM B XOJi¢ Y4eOHOro mporiecca
MaTepHaioM, OTHOCSIIUMCS K paccMaTpuBaeMoil mpoOjeMe; 3HAHWE pa3HbIX TOYEK 3PEHHA,
BBICKa3aHHbIX B HAy4YHOH W yueOHOHl mnMTepaType MO COOTBETCTBYIOLICH mpolieMe, yMeHue
COIIOCTAaBJIATh UX MEXIY COOOH; Haauuue COOCTBEHHOIO MHEHHUS 10 O00CYKIaeMbIM BOIIpOCaM MU
YMEHHE €ro apryMEHTUPOBATh.

3. Tect. PaGoTta ¢ TeCTOBBIMM 3aJaHUSIMM OCYILIECTBISETCA Kak BO BpeMs ayIUTOPHBIX
3aHATHUH, TaK U B MPOLIECCE CaMOCTOSTEIbHON paboThl oOyuaromierocs. TecToBble 3ajaHNs TO3BOJISIOT
MIPOKOHTPOJIMPOBATH CTENCHb YCBOCHUS OCHOBHBIX TOHSATHI/KATETOPHiA, HCIIOIB3YEMbIX B H3y4aeMOU

JTUCITUILIAHE.
4. 3ader. 3aueT MO JUCHUIUIMHE TMPEJACTaBISET COO0OM MTOrOBOE UCIHBITAHUE T10
npo¢eCCHOHATLHO-OPHEHTUPOBAHHBIM npobiemam, yCTaHaBIIMBAIOIIEEe COOTBETCTBHE

MOATOTOBJICHHOCTU CTYIACHTOB Tpe60BaHI/I${M 06paSOBaTCJ'IBHOFO cTa”aapTa. 3auer MpoBOAUTCA C
LECJIBIO ITPOBEPKU YPOBHA U Ka4CCTBA CCI)OpMHpOBaHHOCTI/I KOMIIETEHIIMH B paMKax COOTBETCTBYIOILICTO
9Talla ¥ MO3BOJIACT BBIAIBUTH U OLCHUTH TCOPCTUYCCKYIO U IPAKTHUYCCKYIO IMOATOTOBKY CTYACHTA IJIA
peuicHu-d HpO(beCCHOHaHLHLIX 3aJa4.

ITepeyennb BOIPOCOB BXOAHOI0 KOHTPOJIS

OOBeKTHI UCCIIEA0BAHUS, N, METObl MOJIEKYJISIPHON (PU3UKH.

2. JluHaMu4ecKHUH, TEepPMOAMHAMHYECKMH M  CTATUCTMYECKHH MOIXOABI K  M3YYEHHUIO

MOJIEKYJISIPHBIX CUCTEM.

Cratuctudeckuii aHcaMOJIb, TOHSTUE CPEIHETO 110 BPEMEHU U CPEIHET0 10 aHCaMOIIIo.

Dproauueckas rurnoTe3a u NocTyjaT paBHOBEPOSTHOCTH.

[loHATHsT TeopuM BEpOATHOCTH: CIy4yailHble COOBITHS, ONpeAeJeHHE BEPOSTHOCTH

(Kmaccu4eckoe, reOMeTPUIECKOe, CTATUCTUYECKOE).

6. TeopeMmbl CIOXXEHUS U YMHOXEHHS BEpPOSTHOCTEH, YCIOBHAas BEPOSATHOCTb, HOPMHMPOBKA

BEPOSTHOCTH.

[110THOCTH BEpOATHOCTH U (DYHKIMS paclpeesIeHUs] HEPEPHIBHOW CITydalfHON BEJIMYMHBI.

8. Pacnpenenenme Monekyn raza mo o0beMy. BeposTHOCTh OOHapy)KEHHsI MOJICKYNIBI raza B
BBIJICJIECHHOM 00BbEeMe, €CITH IJIOTHOCTh BEPOSITHOCTU TOCTOSIHHA.

9. MareMaTH4ecKkoe OKUIaHNE, TUCTIEPCHs. Y CIIOBHE HOPMHPOBKH BEPOSITHOCTH.

10. [TonATHE MaKpo- M MHUKPOCOCTOSIHMS, MPUHIMII PABHOBEPOSITHOCTH MHMKPOCOCTOSHUIA,
TEPMOJUHAMHYECKOE paBHOBECHE, MPUOIIMKEHNE K PAaBHOBECHIO.

11. IToHsATHE UaCATBHOIO Ta3a, TEOpPEMa O PAaBHOPACIIPEIECTICHUN SHEPTUH.

12. HopmansHOE pactpesielieHre CIiydaiiHoOM BelTnauHbI (pacnpenencaue ['aycca).

13. buHoMuanbHOE pacrpeieieHue CIy4aliHbIX BETUYMH.

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

15. Cpennee 3HaueHHWE KUHETUYECKOM HHEPrHMM, OCHOBHOE YypaBHEHHE MOJIEKYISPHO-

=
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~
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16.

17.

18.
19.
20.
21.
22.

23.
24,
25.
26.

27.
28.

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

46.
47.

KUHETUYECKON TEOPUU T'a30B.

VYienbHas TEMIOEMKOCTh HACAIbHOrO rasza. TepmoauHamuueckas Ttemnepatypa. [IpuHiun
JIETAJIbHOTO PaBHOBECHSI.

Pacrnipenienenrie MOJIEKyJl MO KOMIIOHEHTaM CKOPOCTH U MOJAYJIO CKOPOCTH (pacmpezieneHue
Makcaeina).

Pacnpenenenne Maxkcgeia o sHepruu. XapakTepHbIE CKOPOCTU U SHEPTUH PACIIPEACIICHHUS.
WneanpHblil ra3 Bo BHEIIHEM MOTEHIIMAIBHOM ToJie (pacnpeeneHue bonbiimana).
Bbapomerpuueckas popmyna.

CwMmech ra3oB B cOCy/l€ — paclpeiesieHue 0 KOHIEHTPaLUu.

Uucno cremneHeid cBOOOIBI MOJEKYN, TEOpeMa O paclpeAesieHUd SHEPruu MO CTENeHSIM
CBOOO/IBI.

OcHoBHbIE 3aKOHBI TEPMOJMHAMUKHU U UX OOBSICHEHHE HA OCHOBE CTATUCTUYECKON TEOPHUHU.
[lepBoe Hauano TepmoguHamMuk. Temora, padota, sHeprus. QYHKIUU COCTOSHHS CUCTEMBI.
PaGota u sHTpONUS B H30IpOIIECCaX.

Krnaccuueckast teopust teninoeMKocTd. COOTHOLIEHHSI MEXIY TEIUIOEMKOCTSIMH, JaHHbIE I10
TEIIOEMKOCTH MOJIEKYJISIPHOTO BOJOPO/Ia.

TermoeMkocTh TBepAbIX Tel. 3akoH [rononra-IITu.

VYpasuenue [lyaccona ans aguabGatHoro mpouecca. Pabota u sHTponus npu aanadaTH4ecKoM
rporecce.

[TonutponHelii nponecc. YpaBHeHHE MNOAUTpoIbl. M3ompouecchl, Kak 4YacTHbIE Cilydau
MIOJINTPOITHOTO TIIpoliecca.

DHTpOIUs, CTATUCTUYECKUI U TEPMOJMHAMUYECKHI MOAXO0IbI K M3ydeHuro. OOpaTumbie U
HEOOpaTUMBIE MPOLIECCH B TEPMOAMHAMUKE.

[uknudeckue npouecchl B razax. MI3MeHeHne SHTPONUHU B U30IIPOLIECCAX.

KIIJI TerumoBoit mammHbl. DHTponus 1ukia Kapho.

Bropoe nauano tepmoanHamuku. TepmoauHamuueckuii noaxon (popmynupoBku Kmaysuca u
KenbBrHA) ¥ CTaTUCTUUECKUN MTOJIXO/.

Teopembr Kapno. HepaBenctBo Kiaysuca. IloBeneHue SHTpONUU B OOpaTUMBIX U
HeoOpaTHMBIX ITpolleccax.

TepmonuHamuyeckue moTeHHUansl (BHYTpeHHsST SHEPTUs, SHTPOMUS, SHTAIBINSA, CBOOOTHASL
sHeprus ['enpmronbla, cBoOoaHas sHeprus I n66ca). [loTeHansl 1 paBHOBECHE.

[Ipunuun Jle-lllarense-bpayna. CwbIca TEPMOJMHAMHYECKOTO PABHOBECUSI B OTKPBITHIX
CHUCTEMax.

®azoseie nepexonsl I u Il poga. Kinaccuduxauus no Ipendecty. CkppiTas Temiora nepexosa,
CKa4YOK TEIJIOEMKOCTH.

Cunpl MEKMOJIEKYISIPHOTO B3aMMOJEHCTBHS, arperaTHele COCTOsSHMA BemecTBa. [loTeHunman
Jlennapna-JIxoHca.

Ilepexon BemiecTBa U3 Ia3000pa3HOrO COCTOSHUS B JKUAKOE. M30TepMbl peanbHBIX Ta30B.
[IpaBuio peruara.

YpasHenue Ban-nep-Baainbca.

VYpasuenue Knaitnepona-Knaysuca. CkpsiTas Teraora npu (a3oBsix nepexogax [ — poaa.

Bun npornecca nepeHoca B ra3ax - TEIJIONPOBOJHOCTb.

Bun npornecca nepeHoca B ra3ax - BHyTPEHHEE TPEHUE.

Bun nporuecca nepenoca B razax - 1ud¢ysus.

OO6mmit Buj ypaBHEHUM riepeHoca. Bpems penakcaruu, aiimHa cBOOOIHOTO TIpodera.

CBs3b MeXly KOO PHUIMEHTAMH TETJIONPOBOIHOCTH, BHYTPEHHET0 TpeHUs U 1udy3u.
Kpucrannuueckoe cocTosiHUE BEIIECTBA. DJIEMEHThl CHMMETPHH.

Bonpocs! Tekymero KOHTpoJist
Tect- 1, Tect- 2, CTaTucTHYecKas pu3nka

12



1. 3aganue

VeTaHOBUTE IIPABILIBHYIO IIOCTIEI0BATEIBHOCTE B II3MEHEeHI TeMIlepaTypsl
JUIS cXeMAaTIYecKIl IpeJCTaBIeHHBIX Ha PIICYHKe KPHBBIX paclipeaeeHIs
MakcBe1a 110 CKOPOCTAM.

a)i<L<TL: 6hLh<L>T 8L>L<Th: nh>L>T

2. 3amaHue
B KakoM COOTHOIIEHHI HaXOIATCs Halboilee BepOSTHAs, CpelaHss apugme-
TIMYeCKas 1 CPeIHs KBAAPATIYHAS CKOPOCTH: Vgep © Vep. ap - Vep. ks’

a)l. 220131 6)1.22:1:1,13; B) 15 1.,13% 1,22
r)il:122:1.13: M) 1.13:122:1.

~

3. 3aganue

CpaBHHUTH cpelHIe KBaApaTIYHbIE CKOPOCTH MOJIEKYI ABYX IJealIbHBIX ra-
30B ¢ mapaMeTpamil Py, py i1 Ps, pa, ecnt Pi/P>=2, a po/p1=1/2.

a) v > vl 0) v < v B) Vi = V».

4. 3amanue

VCTaHOBHTh INPABIUIBHYIO IIOCTIEI0BATEIbHOCTE MEKIAY OTHOLIEHISMI
y = Cp/Cy And ngealbHBIX Ta30B: 1) OJHOATOMHBII, 2) IBYXAaTOMHBIIL,
3) TpexaTOMHBIIL.

a) Y1<Y2<Ys: 0) Y1<Y2>73: B) ¥1>Y2<Y3: I) Y1>Y2>Ys.
5. 3amanue

Ommemome npasuavHblil omaeem:
CpeaHss KBaapaTHYHAs CKOPOCTh!

’1 N 5
a). (UKI;> = \/qui
i=1

r).




6. 3agadue

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

a). {Vks)= %

) <UKB>

8). (Vxs)

n. (Vks) = 2%?
7. 3amaHue

Ommemome npaeuiabiblil omaeem:
DyHKUMS pacnpe e ICHUs A1 OTHOCHTEIbHBIX CKOPOCTEH HMEET BHA!

a). f(w)= % u® 2
6). fw)= i,; e~ ¥ u?

B). f(u) ==e "u

). f(u)= Vi,;e‘“u
8. 3agaHuc

2 s
UeMy paBHO cpe/lHee 3HAYEHIE <x > HEKOTOPOil BEeIHYHHBI x, ()YHKITHS
pacupeaeaeHIs BeposITHOCTE 3HaUeHNIT KOTopoil H300pakeHa Ha PHCYHKE.

x) A
4
-a @] a X
_a 24 a
a) 27 0) 5 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

e—b[/ld

6). Nn
S

—

1

e—El/er
B). N,=N n

S o EUAT

Lt

10. 3axauue

Omatemsme npasuILHLINL OMeem:
DyHKIHA PepMH-/[HpaKa pacpeaeIeHHs 9acTHII IO
KBAHTOBBIM COCTOSHHAM:

+1

2. 11 = I e—mgh/kT
~-EVkT
5 N—
o T O |
1
o EVAT
5. Ni=N-
b3 -l &

1/
11. 3aganue
Ommemvme npaeu.nmtﬁ omeem.:

®yHKUHA BoIbIMaHa pacnpeielIeHHs YacTHII B [PABHTALHOHHOM
noxe:

2. 11 = I e—mgh/kT
~-EVkT
c

6. N =

2 Jumlt O

i

e~~I:'1/kT

B). NI =N n

Ze—EI/RT i1
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12. 3amanue

Ommemusme nPpasuiLHs1il Omeem:
JHcriepcHA ciTy9aHHOH BeTHIHHBI:

a). ox =(x?)~(x)*
6). o2 = J{(x—(x))?)
B i =<(.\‘—(.\‘))2>
0. o2 =<x2>_<x>2

13. 3aganue
Om.uem bme npac WIBbHBIIH omeéem.

(DYHKI.IH}I pacnpecaciICHuA KaHOHHYCCKOIO aHCAMOIA CHCTEM:

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

r N 1 H(q,p,V,N
6). p(a.p.T.V.N) =  exp (_ % )

&

~ 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. 3agauue

Omsemsme NPAGUILHBLIL OMEEm:
TepMoanHAMHYECKHH IIOTECHIHATT CBOOOIHAA SHEPIHA:

. F=U-TS
5. H=1U+pV
5. G=F —TS
0. dU = T'dS — pdV
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15. 3axanue

Omsemsme npasuIbHsIil Omeem:
TepMmoanHaMHUecKHH nmoTeHnHaAT [ HOOca:

a), F=U-TS8
6. H=U+pV
8) G =F =T8S
D. dU = TdS — pdV

Bonpocel npoMeKyTOYHOI0 KOHTPOJIA
Bomnpocs! k 3auery

. [IpenmeT u 3agaun cTaTUCTUYECKON QUZUKMU.
. ©@yHKknus 'aMUIbTOHA U yPaBHEHUS IBUKECHHUS KJIACCHYECKON MEXaHUKH.
. @a30BO€ MPOCTPAHCTBO.
. ®a3oBasg TpaeKkToOpHUs.
. OyHKIMSA CTaATUCTUUECKOIO paclpeaeieHus.
. Cratuctuyeckuit ancaMOJb CUCTEM.

. Beruucnenue CpC€aAHUX 3HA4YEHU U (1)I/I3I/I‘16CKI/IX BEJIMYMH B CTATUCTHYECKOU (1)H3PIK€.

0O NOoO O~ WDN -

. CTaTMCTHYECKU HE3ABUCUMBIE CHCTEMBI.

9. Mucnepcus u oTHOCUTENbHASA QIYKTyanus GU3MYECKUX BEJIUUNH.

10. Kakue pusnveckue BEIUUNHBI HA3BIBAIOTCH aJAJUTHBHBIME?

11. 3aBHCHUMOCTH OTHOCUTENBHOM (PIYKTYalMK OT YUCIIA YACTHIL.

12. Vpasuenue s GyHKIMM pacnpeneeHus.

13. ®opmynupoBku Teopembl JIMyBUILIA.

14. Knaccuueckue ckoOku [TyaccoHa u MHTETPAbI JBUKEHUS.

15. AnnutuBHble GU3MYECKUE BETUYMHBI 3AMKHYTON MEXAHUYECKON CHCTEMBI.

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

17. Kak ot ¢pyukuuu pacupenencHust B pa3zoBOM MPOCTPAHCTBE MEPENUTH K HyHKIIUH
pacrpeeieHus mo SHepTun?

18. ®ynkuus pacupenensenus M0 MUKPOCOCTOSTHUSM C 3aJaHHON dSHEPTHUEH.

19. Crarucruueckoe onpeaeneHne SHTPOINHKH.

20. DuTponus Kak Mepa YMClia MUKPOCOCTOSHHM, B KOTOPBIX C 3aMETHON BEPOATHO CTHIO
MOYET HaXOJIUThCS MaKpPOCHCTEMA.

21. Kasusproaudeckas rumoresa.

22. Kakoii aHcaM0/b Ha3bIBAETCS MUKPOKAHOHUYECKUM?

23. Kakue nepeMeHHbIE SBIAIOTCS €CTECTBEHHBIMY JUIS DHTPONUY KaK QYHKIMH MaK -
pococTosiHUA?

24. BolunCIIeHHE TEPMOJIMHAMMYECKUX XaPAKTEPUCTHK MAKPOCUCTEMBI METOI0M
MHKPOKaHOHHMYECKOTO PACIpPEAETIEHUS.

25. Kakoii ancaM0/Ib Ha3bIBAETCS KAHOHUYECKUM?

26. ®yHKIUA KAHOHUYECKOTO paclpeaeeHus..
17



217.
28.

29. Beluncienre TEPMOIMHAMUYECKUX XapaKTEPUCTHK PABHOBECHON MaKPOCUCTEMBI

CTaTuCTUYECKUN UHTETpal.

CBA3b cBOOOIHOM SHEPTUU CO CTATUCTUYECKUM UHTETPATIOM.

METOAOM KAaHOHHYCCKOT'O pacnpeaciICHus.

30.
31.
32.
33.
34.
35.

Oyuknusa ['aMunbTOHA IJ1s1 HACATbHOTO OJTHOATOMHOTO Tasa.
CTaTUCTUYECKHUH MHTETPAJ I UICaJIbHOTO OJHOATOMHOTO rasa.
Kaxkoii ancamM0Jib Ha3bIBaeTCSI OOJBIIMM KAHOHHUYECKUM?
bonbumoN cTaTUCTUUECKUN UHTETpAIL.

Cas3p Q-noTeHnHana ¢ 00JBIIUM CTATUCTUYCCKUM UHTETPAIOM.

C kako#t TepMOoIMHAMUYECKOW PyHKIIMEH CBA3aH HOPMHUPOBOYHBIM MHOXKHUTEIb

0OJIBIIOT0 KAHOHUYECKOTO pacnpeneneHI/m?

36 Brraucinenue TCPMOANHAMHYCCKUX XapaKTCPHUCTHUK paBHOBeCHOﬁ MAaKpOCUCTCMBI

METOAOM 00JILIIOT0 KAHOHUYECKOTO pacnpeacicHusd.

37.
38.
39.
40.

KBaHTOBOE MUKPOKAaHOHUYECKOE paclpeaeiieHUE.
KBaHTOBOE KaHOHHMUYECKOE paclpeelICHHE.
KBantoBO€ 60bII0C KAHOHUYECKOE paclpeieeHue.

Cratuctuyeckas CcyMMa.

50. ®yukuus [aMunbTOHA TApMOHUYECKOTO OCHUIIIATOPA. Y POBHU IHEPTUU U KPATHOCTH

HUX BBIPOKIACHUA OJId KBAHTOBOI'O OCHUJIIIATOpPA.

51.

CucreMa JHMHEHHBIX rapMOHHUYCCKHUX OCHHUIIJIIATOPOB (nonyquHe TCPMOAUHAMMU -

YCCKHUX XapaKTCPUCTHUK, KJIaCCUYCCKaA CTaTI/ICTI/IKa),

52.

CucreMa JMHEHHBIX rapMOHHUYCCKHUX OCHUIIJIATOPOB (nonyquI/Ie TCPMOAUHAMMU -

YCCKHUX XAPAKTCPUCTUK, KBAHTOBAA CTaTI/ICTI/IKa),

53.

Oynkius 'aMUIIBTOHA NIIOCKOTO poTaTopa. Y POBHHU SHEPTUHU U KPATHOCTh UX

BBIPOXKIACHUA.

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Knaccuyeckas CTaTUCTUKA CUCTEMBI INIOCKUX POTAaTOPOB.

KBaHTOBas CTATUCTUKA CUCTEMBI INIOCKUX POTATOPOB.

Teopema o paBHOpacnpeaeIeHNU SHEPTUU 11O CTEIEHIM CBOOOIBI.
TennoeMKOCTh 5-aTOMHOIO Tra3a IO KIaCCUYECKOU TEOPHUH.

Yto Takoe KOHPUTYypallMOHHBIA UHTETpa?

Kakue yacTuusl Ha3zbiBaroTcs 6030HamMu? KakoB ux cnun?

Kakue yacTtunsl Ha3zsiBatoTcsa pepmuonamu? Kakos ux crnuu?
Oyukuusa pacupenenenus @epmu-upaka. Ee pusznueckuit cmpici.
Oynkius pacnpenenenus boze-OiinmTelina. Ee ¢puznueckuit cMbIc.
OmMera nmoTeHUHalI U€ATbHOTO ra3a TOXAECTBEHHBIX (PEPMUOHOB.
OmMera moTeHUIHal UJI€aTbHOTO Ira3a TOXAECTBEHHBIX 0030HOB.
BHyTpeHHsg sHEeprus uaeanbHOro raza ToXJAEeCTBEHHBIX (PEPMHUOHOB.
BHyTpeHHsq sHEeprus uaealbHOr0 raza ToXJAEeCTBEHHBIX 0030HOB.
YpaBHEHHE COCTOSIHUS U€aTbHOTO ra3a TOX/AeCTBEHHBIX (EPMUOHOB.

YPaBHCHI/IC COCTOAHUA UACAJTBHOTO ra3a TOXJICCTBCHHBIX 0030HOB.
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69. I'padux pynxnuu pacnpenenenus @epmu-/upaka Npu pasHEIX TEMIEPATYPAX.

70. Tpaduk pyuxuuu pacupenenenus bosze-DiHITeNHA IPU Pa3HBIX TEMIEPATYpaX.

71. Pacnpenenenne MakcBema-bonbiiMana Kak NOpeAeNbHbIM cilydyaid KBAHTOBBIX
pacnpeieeHu.

72. CunbHO ¥ ¢1a00 BBIPOKIECHHBIM KBAHTOBBIN ra3.

73. DHeprus u uMmnysnbe GoTOHA.

74. XuMuueCcKUi OTEHIMAI PABHOBECHOIO ra3a (JOTOHOB.

75. ®yHKIHUs pacupepeacHus s YEPHOTO U3TyYEHHUS.

76. ®opmyina [lnanka u ee CMBICI.

77. DHeprus paBHOBECHOTO Ta3a (OTOHOB.

78. 3axon Credana-bonpumana.

79. 3akoH cMmenienus BuHa.

80. IloyeMy MOXHO HMCIOIB30BaTh MOJEIb MIEAJTBHOTO ra3a I JJIEKTPOHOB B KPH-

crajue?
OueHuBaHMe CTYJI€HTA HA 3a4eTe MO AucuuiinHe «Crtatucrnyeckas Gpuznkay:

banabl
(uToroBoit
PEUTHUHTOBOM
OIICHKH)

TpeOoBaHusi K 3HAHUSM

100-85 OTBeTHl Ha IMOCTaBJICHHBIE BONPOCH! TOJHBIE, YETKHE W pa3BepHYThIC. PemeHus
3a/1a4 JIOTUYHBI, JOKA3aTelbHbl M JEMOHCTPHPYIOT aHAJUTHYCCKUE M TBOPYCCKHUEC
CITOCOOHOCTH CTY/ICHTA.

84-70 JlaroTcs noJIHBIE OTBETHI Ha IOCTaBJIEHHBIE BOIPOCHL. [lokazaHO ymeHue BBIIEIATH
[IPUYMHHO-CIEACTBEHHBIC CBA3H. 1Ipu peleHny 3anay NONYyIIEHbl HE3HAYUTEIIBHbBIE
OIIMOKH, UCTIPABJICHHBIE C TOMOIIBIO «HABOSIIMX)» BOIIPOCOB MPENOIaBaATES.

69-60 OtBeTHl Ha BOIIPOCHI MW PCHICHUSA IOCTABJICHHBIX 3aJda4 HEAOCTATOYHO IIOJIHBIC.
Jlormka m IOCIEI0BATEIIFHOCTL B PEIICHUU 3aJla4 UMCIOT HapyHIICHUS. B otBeTax
OTCYTCTBYIOT BBIBOJBI.

Crynent, nmomyuuBmuii meree 60% OT MakcMManbHOTO Oamma 3a pasfen JUCHUIIIUHBI WIIH
MPOMEXYTOUHYIO aTTECTAIlMI0, CYMUTACTCS HEATTECTOBAHHBIM MO JAHHOW JUCHUTUIHHE.

YyeOHO-MeTOAMYECKOe M HMHPOPMANUMOHHOE olOecmeyeHne  y4deOHOM

JAUCIHHUTIIUHBI
OcHoBHas TUTepaTypa:
1. Ancensm, A. U. OCHOBBI CTaTUCTHYECKOH (U3MKU U TEPMOAMHAMUKH : ydeOHOE
nocobue / A. . AacensM. — 2-¢ u3a. — Cankr-IlerepOypr : Jlanb, 2021. — 448 c¢. Pexxum mocryna:
https://e.lanbook.com/reader/book/167726/#1

2. Bbopucénok C.B., KonnparseB A.C. KBaHTOBas cratucTuyeckas MexaHuka, - MockBsa:
duszmariaut, 2011. - 132 ¢. Pexxum mocryma: https://e.lanbook.com/reader/book/2672/#1
3. [Ipynnukos, B. B., [Ipynuukos I1.B., MamonoBa M.B. KBantoBo-cratuctudeckas

Teopus TBEPABIX Ten: YuebHoe mocobue. — 2-e u3., crep. — CII6.: M3nparensctBo «Jlauby, 2021. —
448 c. Pexxum nocryma: https://e.lanbook.com/reader/book/168909/#1
4. benonyukuH B.E., 3auxun JI.A., [lunentok FO.M. Kypc oOuieii ¢puznku. OCHOBBI

¢busuku. Yuebro mocodue: st By3oB. B 2 1. T. Il. KBanToBas u craructuueckas usuka.
Tepmomuunamuka / [Tox pen. FO.M. [{unenroka — 2-e usg., uctp. — M.: ©U3MATIIUT,

19



https://e.lanbook.com/reader/book/167726/#1
https://e.lanbook.com/reader/book/2672/#1
https://e.lanbook.com/reader/book/168909/#1

2007. — 608 c. https://e.lanbook.com/reader/book/2201/#1
5. Kpacnonesues, E. A. Crerirnassl ¢pusuku. Cratuctuyeckast (pu3nka paBHOBECHBIX CUCTEM:

yuebnoe nocodue / E. A. Kpacnonesues. — HoBocubupck : HI'TY, 2017. — 387 c. Pexwum gocryna:
https://e.lanbook.com/reader/book/118453/#1

JlononHuTENbHAS TUTEPATYpA:

6. Muxmnes JI. B., bounapenko E. A. TepmoaunaMuka u craTucTudeckas Gu3nka:
yaeOHoe mocobue. — CraBponons: CKOY, 2016. — 125 c. Pexxum gocrymna:
https://e.lanbook.com/reader/book/155277/#1

7. Uponos, U. E. ®usuka makpocucteM. OCHOBHBIE 3aKOHBI : yuyeOHoe mocobue / U. E.

HUponos. — 8-¢ u3n. — Mocksa : JlaGoparopusi 3Hanuii, 2020. — 210 c. Pexum nocrtyma:
https://e.lanbook.com/reader/book/135536/#1

HNuTepHeT-pecypcesl

8. Teoperuueckas u MaTemMaThiecKas ¢dusnka
http://www.mathnet.ru/php/journal.phtmli?jrnid=tmf&option_lang=rus

9. Kypnan Texunueckort ®usuku http://journals.ioffe.ru/jtf/

10. dusnka 3JIEeMEHTaPHBIX YaCTHI] u ATOMHOTO sapa
http://www1.jinr.ru/Pepan/Pepan_rus.html

11. ®usnka u Texnuka [Tomynpooanukos http://journals.ioffe.ru/ftp/

MarepuajbHO-TEXHHYECKOE O0ecneyeHue y4eOHOM M CUUIIIMHbI
JIeKIIMOHHBIE 3aHATHS IPOBOAATCS B y4eOHOM ayIuTOPHH, 000PYIOBAHHOMW BHICOIIPOEKTOPOM,

OKpaHOM, NIECPCOHAJIBbHBIM KOMIIBIOTCPOM U TUHAMHUKAMH.

[TpakTHyeckue 3aHATHS TPOBOJATCS B Y4eOHOW ayAMTOpUM, NpPEJHA3HAYCHHON JUis
IIPOBE/ICHUS JICKI[MOHHBIX, JIAOOPATOPHBIX 3aHATHH, 3aHATUH CEMHUHAPCKOTO THIA, I'PYNIOBBIX MU
WHIVBUAYAJIBHBIX KOHCYJIBTALMM, TEKYHIETO KOHTPOJII M IPOMEXKYTOYHOM arrecTaluu. AyIUTOpHUs
OCHallleHa HEOOXOJIUMBIM 00OpYJOBaHUEM (IIPOEKTOPOM, JAOCKOH, KOMIBIOTEPOM) AJISI MPOBEACHUS
3aHATHUN C TIOMOIIBIO MPE3EHTAIUH.

s camocToATeNbHOW paboThl 00YHAIOIIMXCS UMEIOTCS CHEeHaM3UpPOBaHHbIE MOMEIIEHUS,
o60py21013aHHme NEPCOHAJIIBHBIMU KOMIIBIOTCpaAaMU C BBIXOJIOM B I/IHTepHeT n C OOCTYIIOM K
ANEKTPOHHO-OMOIMOTEYHON CcHUCTEME, AJIEKTPOHHOW OMOIMOTEKE M 3IEKTPOHHOW HH(POPMAIMOHHO-
o0pa3oBaTeNnbHOU Cpesie By3a, a TAKXKE K APYrUM OMOIMOTEUHBIM (POHIAM.

YuyeOHO-MeToAN4YeCKHe PEKOMEHIAIMHU VISl CTY/IeHTOB

1. Yka3aHus 1715 NpoCIylInBaHus JEKIUN

[lepen HayasoM 3aHSATHI BHUMATEIbHO O3HAKOMHUTHCS C Y4YEOHBIM IUIAHOM IPOBEJIEHUS
JIEKIUI ¥ CIIMCKOM PEKOMEHAOBAHHOW JIMTEPATYPHI.

[lepen mnocemieHneM OYEpeIHOM JIEKIUM OCBEKWTh B TIAMATH OCHOBHBIE KOHUEHIUU
MpoHJEHHOro paHee MmaTepuana. [1oAroToBUTH MpU HEOOXOAMMOCTH BOMPOCH! IpernojaBaTento. He
Ha/I0 OIacaThCsl, YTO BOMPOCHI MOTYT OBITH MIPOCTHIMH.

Ha nexkuumm OCHOBHOE BHHMMAaHHUE CIEAyeT YAEHATh He (opMylaM M MaTeMaTHuYeCKHM
BBIKJIAJIKaM, & COJAECPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEAECIICHUAM U IIOCTAHOBKAM 33]1a4.

B mpomecce wu3yueHHMs JIEKIMOHHOTO Kypca HEOOXOJMMO IO BO3MOXHOCTH 4YacTo
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BO3BpAl[aTbCs K OCHOBHBIM MOHATHSM U METOJAaM pELIeHUs 3a7ay (31eCh BO3MOXKEH BbIOOPOUHBIN
KOHTPOJIb 3HAaHUH CTYJIEHTOB).

XenarenbHO UCHOIB30BAaTh KOHCIEKTHI JIEKIMH, B KOTOPBIX HCIIOJB3YETCSl IPUHATASA
IpenojaBaTeseM cucTeMa 0003HaYeHHH.

Hns OGomee moapoOHOrOo W3y4eHUs Kypca cienyeT paboTaTb € PEKOMEHIOBaHHBIMH
JUTEPAaTyPHBIMA UCTOYHUKAMHU U BHOBb MOSBIIAIOIUMUCST HCTOYHUKAMH.

2. YKa3aHus 17 y4acTHs B IPAKTUYECKUX 3aHATHAX

Ilepen nocemeHUEM NPAKTHYECKOTO 3aHATUSA YSICHUTh TEMy M CaMOCTOSTENBHO H3YYHTh
CBSI3aHHBIE C HEU NIOHATHSA U METOJBI PEIICHUS 3a1ay.

Ilepen pemieHneM 3a7ad akKTUBHO Y4acTBOBAThb B OOCY)KJIEHUH C NPENOJABATENIEM OCHOBHBIX
IIOHATUH, CBA3aHHBIX C TEMOM MPAKTUYECKOTO 3AHATUS.

B mpouecce pemeHus 3agad BECTH JMCKYCCHIO C IPENOJAaBaTelieM O IPaBUIbHOCTU
IIPUMEHEHUS METO/I0B UX PELICHUS.

Ilo BO3MOXHOCTHM CaMOCTOSITEJIBHO  JTOBOJAUTH pEIICHHWE MpejlaraéMbIX 3aJad  J10
OKOHYATEJIbHOTO UTOra.

B KOHIle npakTHYECKOro 3aHATUs MPU HEOOXOAMMOCTH BBIACHUTH Y IPENoJiaBaTelsl HEsCHbIE
BOIIPOCBI.

OcHOBHBIE pe3yNbTAThI BHIIIOJIHEHUS Pa00OTHl HEOOXOAMMO pacIeyarars.

3.YKazaHus ISl BRITOJHEHUS] CAMOCTOSITEIIbHON paboThI

[TonyunTts y npenojaBaTelss 3aJaHME M CHUCOK PEKOMEHJOBAHHOW JUTepaTyphl. M3yueHue
TEOPETUYECKUX BOIIPOCOB CIEAYET MPOBOJUTH IO BO3MOXKHOCTU CaMOCTOSITENIBHO, HO IpHU
3aTpyAHEHUSX 00palIaThCs K MPenoJaBaTento.

[ToaroToBUTH MUCEMEHHBIM OTUET O MPOJIEIAHHOMN padoTe.

[Ipu BbIMONHEHHM (POHTAIBHBIX 3aJaHUN MO YCMOTPEHHUIO IpenojaBareis padoTa MOXKeET
OBITH OlLleHeHa 0e3 MUCbMEHHOT0 OTYEeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BONPOCHL, IPH YCIOBUU
aKTUBHOM CaMOCTOSITETIbHON pabOTHI.

[ToAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeTonnqecmle PEKOMEHIANUNA NI npenonaBaTeneﬁ
1. Ykazanus ais npoBeACHUS JIEKIUN

Ha nepBoii BBOJHOMN JIeKIMU clenaTh OOLIMi 0030p cojepKaHus Kypca U OTMETUTh HOBBIE
METOABl M NOAXOABI K PEHICHUIO 3a/1ad, pacCMAaTPUBAEMBIX B Kypce, JOBECTH JIO CTYJIECHTOB
TpeOoBaHus Kadeapbl, OTBETUTh Ha BOIIPOCHL.

[Ipn moAroToBke K JEKUMOHHBIM 3aHATUSAM HEOOXOAUMO MPOAYMaTh IUIaH €ro MPOBEIEHUS,
COJIEp)KAHUE BCTYNHUTEIBHOM, OCHOBHOW M 3aKJIIOYUTEIBbHOW 4YacTH JIEKIHUH, O3HAKOMHUTBHCA C
HOBMHKAMHU Y4e€OHOM M METOIMYECKOI JTUTepaTyphl, MyOIUKALMsIMU IEepUOIUUYECKON eyaTH o TeMe
JIEKIMOHHOI'O 3aHATHS. Y TOYHUTD IUIaH IPOBEAEHUS MPAKTUYECKOTO 3aHATHUSA 10 Teme jekiuu. Ilepen
U3JI0KEHUEM TEKYILEro JIEKIIMOHHOTO MaTepuajia HalOMHUTh 00 OCHOBHBIX HUTOrax, JOCTHUTHYTBHIX Ha
npeapiaymux Jgekuusax. C 3ToH Lenblo 3aJaTh HECKOJIBKO BOIPOCOB ayJUTOPHUM M OCYILECTBUTH
BbIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJIEHTOB.

B xone neKIMOHHOrO 3aHATHs IMpenojaBaTellb JOJKEH Ha3BaThb TeMy, yueOHbIE BOIPOCHI,
O3HAKOMHTh CTYJEHTOB C MEPEYHEM OCHOBHOM W JIONOJIHHUTEIBHOM JUTEPATYPHI IO TEME 3aHSATHUA.
PackpeiBasi copepxaHue y4eOHBIX BONPOCOB, aKIIEHTUPOBATh BHUMAHHUE CTYJEHTOB Ha OCHOBHBIX
KaTEeropusx, SIBICHUAX U Ipolieccax, OCOOEHHOCTAX HX NpoTeKaHus. PackpeiBaTh CYIIHOCTh U
cojiep KaHue Pa3IMYHBIX TOUEK 3PEHHS U HAYYHBIX MOAXO0JI0B K OOBSCHEHHIO TE€X WM UHBIX SBJIECHUN U
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MIPOLIECCOB.

Crnenyer apryMeHTHPOBaHO 00OCHOBATh COOCTBEHHYIO TIO3ULIMIO 110 CIIOPHBIM TE€OPETUUYECKUM
BornpocaM. [IpuBoauth mnpuMepbl. 3agaBaThb IO XOJAy H3J0XKEHUS JIEKIMOHHOTO MaTepuana
PUTOpPUYECKHE BOIPOCHI M CaMOMYy JlaBaTh Ha HHUX OTBET. JTO CIIOCOOCTBYET aKTHUBHU3AIMU
MBICIIUTEIBHON JESATEeIbHOCTH CTYIEHTOB, IMOBBIIICHWIO MX BHUMAaHHUS W MHTEpeca K MaTepuaiy
JeKuuu, ee conepxkanuto. llpernomaBarens JIOJDKEH PYKOBOAUTH pabOTOM  CTYAEHTOB 11O
KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepuana, MOJYepKUBaTh HEOOXOJUMOCTh OTPAKEHUS B
KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUN HM3y4aeMO# TeMbl, 0CO00 BbIEIsA, KaTeropuaibHbli anmnapar. B
3aKJIIOUUTEIBHON YacCTH JIEKIMM HEoO0XOAMMO cQOpMyIMpoBaTh O0OILIME BBIBOABI IO TEME,
PaCKpBIBAIOIIUE COJIEPKAaHME BCEX BOMPOCOB, MOCTABICHHBIX B JIEKUUH. OOBSABUTH IUIAH OYEPETHOTO
MPAKTUYECKOTO 3aHATHS, JaTh KPAaTKWE PEKOMEHJAIMH 0 MOATOTOBKE CTYACHTOB K MPAKTUYECKOMY
3aHATUIO. OnpenenuTb MECTO M BpeMs KOHCYJIBTAllMM CTYACHTaM, I0)KEJIAaBIIUM BBICTYIIUTH C
JOKJIaaMu 1 pedepaTaMu.

Ha mnocnexneit nexuumu ynenuth BpeMs [Uisi 0030pa HaumOojee BaXKHBIX IOJOKECHHUIA,
PaccMOTPEHHBIX B Kypce.

2. YkazaHus A7 NpOBEACHUS MPAKTUUECKUX 3aHITHIA

Yetko 0003HAYUTH TEMY MPAKTUYECKOTO 3aHATHSI.

OOcymuTh OCHOBHBIC TIOHSTHS, CBS3aHHBIC C TEMOW MPAKTUYECKOTO 3aHATHS.

B mporecce perieHust 3a1ay BECTH JAUCKYCCHIO CO CTYJASHTaMHU O NMPAaBUIBHOCTH MPUMEHEHHS
TEOPETUYECKUX 3HAHUM.

OTMeyathb CTYACHTOB, HanOoJIee aKTUBHO YYACTBYIOIINX B PEHICHUH 32144 U IUCKYCCHUSX.

B KoHIIe TpaKTHUECKOTo 3aHATHUS 331aTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YKkazaHus Mo KOHTPOIII0 CAMOCTOSITEIbHON pabOThI CTY/IEHTOB

[Io ycmoTpeHuio mpenojaBaTessl 3ajlaHUe Ha CaMOCTOSITENIbHYIO pa0OTy MOXET ObITh
WHIUBUAYAIBHBIM W (DPOHTATHHBIM.

[Tpu ucnonap30BaHUN UHAUBHUAYAIBHBIX 3a/1aHUN TPeOOBaTh OT CTY/AECHTA MUCHMEHHBIH OTYET O
IIpOJIeJIaHHOM pabdoTe.

[Tpu nmpumeHeHNH (QPOHTATBHBIX 3a/IaHUI BECTH KOJUIEKTHBHBIE OOCYKICHHS CO CTYICHTaMH
OCHOBHBIX TEOPETUYECKHX TTOJIOKEHUH.

C mumenmpl0 KOHTpPONII KadecTBAa BBHIMOJIHEHHS CAMOCTOSITETIHHOH paboThl  TpeOoBaTh
WHIUBUAYAIbHBIE OTUYETHI (JOMYCTHMO BMECTO MHUCHMEHHOTO OTYeTa MPUMEHATHh WHIWBUIyaTbHBIC
KOHTPOJIbHBIE BOIIPOCHI).

IIporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUOU u yuebHbIM
IUTAaHOM OCHOBHOM 00pa3oBaTeNbHONM MporpaMMsl 1o cnernuanbHocTH 14.05.02  ATomHBIE CTaHIMU:
MIPOEKTUPOBAHKE, IKCIUTyaTallUsl U UHKUHUPUHT.

Pabouyro nporpamMmy cocTaBuil JOLEHT “T Mm,lv — [Tonropuos A.A.
|". [ / —
Penensent: npodeccop L/ / - UYepunosa H.M.

[Iporpamma omo6pena Ha 3acemannu YMKC 14.05.02 AToMHBIE CTaHITUU: TTPOCKTHPOBAHHUE,
aKCIuTyaTanus 1 MHKuHUpUHT oT 15.11.2021 roma, mpotokoi Ne2.

[Ipencenarens yueOHO-METOIUIECKON KOMUCCUU ) f"”/dl JIsmuu A.C.
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