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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunza 51.0.11.04 Cratuctryeckasi pu3vka M TepMOAMHAMUKA OTHOCHUTCS K 00s13aTe/TbHOM YacTH
obpasoBaresibHOM IPOrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

npoyeccos; ceolicmea
Heobpamumbix npoyeccos
npubAudCeHUst K
mepmoOuUHaMuU4ecKomy
pasHogecuo; ycaosust
pasHogecus u ycmotiuugocmu
mepMOOUHAMUYECKUX CUCMeM;
xapakmepucmuku haykmyayuti
8 PABHOBECHbIX CLUCMeMAax;
OCHO8bl KBAHMOBOU
cmamucmuueckoil pu3suxu.

Ymemb nonb308ambCsi 3aKOHAMU
mepMoOUHAMUKU U
cmamucmuyecKumu
pacnpedeneHusimMu 015 pacuema
mepMOOUHAMUYECKUX
napamempos pasHOBeCHbIX
cucmem u ux ¢paykmyayuti, 0ns
ONnuUCaHusl K8asucmayuoHapHbIX
npoyeccos 8
mepmMoOuUHaMU4ecKux
cucmemax.

Bnademb Hagblkamu peuieHust
3a0au, 0CHOBbIBASICH HA
No/YUeHHbIX 8 X00e 0CBOeHUs
OUCYUNIUHBI 3HAHUSIX U YMEHUSIX.

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: /lemoHcmpayus OIIK-1.1: 3aodauu
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3Hamb 0CHOBbI Knaccuueckoll 3quém:
3HaHus 6 obaacmu 6asoeble 3HaHus 6 obaacmu cmamucmuueckoil (pusuku 3adauu
pusuxo- uzuKo-MamemMamuyeckux U | pasHOBECHbIX CUCEM;
mamemamu4eckux u
(1) ecmecmeenHbix (unu) ecmecmeeHHbiX HayK 8 mepmoOuHamu4eckoe 5 .
HayK & cpepe cpepe cgoetl (cpeHomeHon02UUeCKOE) K3ameH:
ceoeil npogeccuoHanbHol onucaHue pagHoO8eCcHO20 3adauu
npogeccuoHanbHou OesimenbHOCMU COCMOSIHUSI MAKPOCKONUYECKUX KonmponbHble
desmenbHocmU; cucmem U Keasucmamuyeckux 60npocnl




OIIK-3: CnocobeH
NOHUMAMb NPUHYUNbL
pabombi
COBpeMeHHbIX
UH(POPMAYUOHHBIX
mexHosnoaull u
UCNOb308amb UX O/151

pewleHus 3aday
npogeccuoHanbHol
desimenbHOCMU.

OIIK-3.1: [JemoHcmpayus
cnocobHoCmu noHUMamsb
npuHyunbl pabombl
COBpeMEeHHbIX
UHPOPMAYUOHHBIX
mexHo/02uUil U UCNob308aMb
ux 015 pewleHus 3a0au
npogeccuoHanbHol
desimenbHOCMU

OIIK-3.1:
3Hamb 6a308ble NPUHYUNbI

pabombl coBpemMeHHbIX

UHGOPMAYUOHHBIX MeXHOoA02Ull

Ymemb npumeHsimb nosyueHHble

3HAHUS. MEPMOOUHAMUKU U
cmamucmuyeckol (pu3uKu
peueHus 3a0au
npogeccuoHanbHoll
desimenbHOCMU

Bnademb Hagblkamu HayuH

uccnedosamenbckoil pabombi ¢
npumeHeHuem 08peMeHHbIX

UH(popMayuOHHbIX mexHono2ull

ons

0-

3adauu

3auém:

3aoauu

OK3ameH:
3adauu
KonmposnbHble

80NpoChbl

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTH AUCLUII/IUHBI

ouHasn
O011as Tpy/J0eMKOCTBb, 3.e. 7
Yacos 1o yue0HOMY IJIaHY 252
B TOM UHCJIe
ayAUTOpPHbBIE 3aHATHA (KOHTAKTHasA padoTa):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 64
- 3aHATHSA CEMHHAPCKOr0 TUMA (MPaKTHYeCcKue 3aHATHs / TabopaTopHbIe PadoThi) 64
- KCP 3
caMocTosTe/IbHaA padoTa 85
ITpomexyTouHas arrecTanusa 36

JK3aMeH, 3auéT

3.2. CopepkaHve NUCHUIINHbI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

aKkaoemuuecKux uacos u 8uobl yueOHbIX 3aHsimull)

HanMeHOBaHue pa3esiosB U TeM [UCIATLIMHbL Bcero B TOM UHCJTe
Yacel
( ) KonTakTtHasi pabora (paboTa Bo
B3aUMO/eHCTBIY C TIperojaBaresem),
Yackl U3 HUX
3aHaTHS CamocrosiTesbHast
CeMHUHapCKOro paGora
3aHATHSA THUIa o6yuatowerocs,
JIeKLMOHHOTO | (TpakTHueckue | Bcero qackl
THIA 3aHATHsI/mabopa
TOpHbIE
paboThI), Uackl
d § d b b
0 0 0 0 0
BsezeHue B TepMOUHAMUKY 11 4 4 8 3
DopmanusM TepMOAUHAMUKI 12 4 4 8 4




®dopMau3M CTaTUCTUUECKOH (HU3UKKI 14 4 4 8 6
MUKpOKaHOHUYeCKOe pacrpefiesieHre 14 4 4 8 6
Pacripesienienue I'n66ca 14 4 4 8 6
KsanroBoe pacripezenenue I'nboca 14 4 4 8 6
ToxxecTBeHHbIe YaCTULbI 14 4 4 8 6
PaBHOBecHOe u3nyueHue 14 4 4 8 6
HewpeanbHble rassl 14 4 4 8 6
PaBHoBecue (a3 14 4 4 8 6
MHOrOKOMIIOHEHTHBIE CUCTEMBI 14 4 4 8 6
TBeppoe Teso 14 4 4 8 6
TepMoziiHaMMKa JU3/1eKTPUKOB 1 MarHeTUKOB 36 12 12 24 12
Teopus paykTyarmii 14 4 4 8 6
Arrecrarus 36

KCP 3 3

HUTtoro 252 64 64 131 85

Copiep>kaHue pa3/e/ioB U TeM [JUCIUILTUHBI

BBezieH1e B TepMO/IMHAMUKY
dopmanr3M TepMOAVHAMUKA
dopmanusM CTaTUCTUUeCKOM PU3MKU
MuUKpOKaHOHHWUYECKOe pacrpeesieHre
Pacripegenenue I'ub6ca

KBanToBoe pacrnipezienenue I'nb6ca
ToxmecTBeHHbIE YaCTULIBI
PaBHOBecHOe n3nyuyeHue
HenpeantHble rasst

PaBHoBecue ¢a3
MHOrOKOMITOHEHTHBIE CUCTEMBI
TBepaoe Teno

TepMoMiHaMMKa IU3/IEKTPUKOB M MarHETUKOB
Teopus daykTyarmii

4. YueOHO-MeToAMYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00yYaroIuxcsi BK/IrOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJS W TPOMEXKYTOUHOM aTTeCcTalldd M0 UTOraM OCBOEHMs JUCLIUM/TUHBI
TIPUBE/IEHHBIM B II. 5.

a) OCHOBHasl IUTepaTypa:

1) JleontoBru M.A. BBezeHue B TepMoAuHaMHKy. CTaThCcTHUeCKasi pu3MKa: [yueb. mocobue ajist
¢u3. cnermanbHOCTel By30B]. - M.: Hayka, 1983. - 416 c. — 46 3k3.

2) Teopetnueckas ¢usuka. Tom 5. CtaTucTuueckas ¢hr3nka [D/1eKTpoHHBIN pecypc]:Yueb. rmocob.:
Hns By3o0B. / Jlanaay JI. ., JTudumi E. M. - 5-eu3g., crepeot.- M. : ®PUSMATIINUT, 2010. -
http://www.studentlibrary.ru/book/ISBN9785922100540.html



3) Teopetuueckas ¢pusuka. Tom 9. CraTtuctrueckas gusrka.l.2. Teopust KOHAEHCUPOBAaHHOTO
cocTostHUS. [ D/1eKTPOHHBIN pecypc]: Yueb. mocob.: s By3oB. / Jlanaay JI. [.,Jludiumui E. M. - 4-e
u3g., ucnpasi. - M. : DUSMATIINT, 2004. -
http://www.studentlibrary.ru/book/ISBN5922102966.html

4) Pymep 1O. b., Peikun M. I1I. TepMoarHaMyKa, cTaTUCTUUECKas (hr3MKa U KMHEeTHKa: [yuel.
rocobue s Gu3. crieanbHOCTEH By30B]. - M.: Hayka, 1972. - 400 c. — 32 3k3.

0) momoHUTeIbHAS JITepaTypa:

1) Cemenos B.E., [lopoxkkuHa [1.C. JIeKI[uu 10 TepMOAMHAMHKe U CTaTUCTHUeCKOU (hu3uKe C
npuMepamu U 3asiauamu. Yacts nepsas. H.Hosropog: UII® PAH, 2003. — 300 3k3. (fekaHaT
BIIOII®)

2) AucensM, A.W. OCHOBBI CTaTUCTHUECKOH (pr3nKu U TepmoarHaMukd. — CII6. : Jlanb, 2007. —
448 c. — Pexxum poctyna: 3bC «Jlanb» http://e.lanbook.com/book/692

3) 3azauu 10 TepMOIMHAMUKe, CTaTUCTUUeCKOU (pr3vKe M KUHETHYeCKOM TeopuH. [ DneKTpOHHbIN
pecypc] / KonzapateeB A.C., Paitropoackuii [T.A. - M. : DUSMATIJIUT, 2007. -
http://www.studentlibrary.ru/book/ISBN9785922108768.html

B) rporpaMMHoe obecrieueHue 1 VIHTepHeT-pecypchl (B COOTBETCTBUU C COZI€P)KaHHEM JVCLIUTITHEI)

1) YuebGHO-0Opa3oBaresbHas GU3MKO-MaTeMaTHueckas oubmoreka EqWorld
http://eqworld.ipmnet.ru/ru/library/physics/statphys.htm

2) DnekTpoHHast bubsmoTeka VTHCTUTYTa KOCMO(dH3MYeCKUX UCCIe0BaHui 1 aspoHoMun um. FO.T'.
[Madepa (MK®DUA) http://ikfia.ysn.ru/lektsii-i-obzory-dlya-studentov/9-uncategorised/766-stat-
fizik.html

3) B.I1. CmupHoB KYPC CTATUCTUYECKON ®M3UKU. KoHcrnekT nekuuii - CaHkT-TleTep6ypr:
CIIer'y UTMO, 2010. - 102 c. Yuebnblie u3ganuss CaHKT-IleTepOyprckoro HaloOHaILHOTO
WCCIe/|0BaTe/IbCKOr0 YHUBEpCUTEeTa MH(OPMALIMOHHBIX TEXHOJIOTHUM, MEXaHUKW U ONTHKU:
http://books.ifmo.ru/book/613/kurs_statisticheskoy_fiziki._konspekt_lekciy.htm

5. @oHA OLIEHOYHBIX CPEeACTB /IS TEKYIero KOHTPOJ/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00y4yeHHs NPH HPOBeJeHHH

TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajaHus (OLeHOYHOE CpPeJACTBO - 3ajauu) //is OLeHKH C(hopMHPOBaHHOCTH
kKomnerennuu OITK-1:

Pemvire 3a/iayu. 3anuimure pelleHue U OTBeT.



1. ITycTs paboTa B MAKPOCKOIIMYECKOH CHCTEME C OJJHAM BHEIIHHM I1aPaMETPOM OIPEIEIIAETCS
Kak 04 = Xox, rne X(x,E)=E f(x). Haiitu unterpan aguabaTiHdeckoro mporecca .J, JOIyCTHMBIH
IIPOH3BOJI B KAIOPUIECKOM YPaBHEHHH COCTOSHUS U OTBEUYAIOLIYIO 3TOMY IIPOU3BOILY SHTPOIIHIO.

Omsem:

2. Boipasute C, — C,, 4epe3 poussoansie P/ aT)VH (ap/ BV)T.

Omsem:

3. Cucrema coctout u3 N (N >> 1) omMHaKOBBIX HEB3aUMOACHCTBYIOIIHX IBYXYPOBHEBBIX
YAaCTHILI, T.€. K&XK/1asd U3 YaCTHI] MOXKET HaXOAUTHECA B OJJHOM U3 JABYX SHEPIreTHYECKHUX
coctostHui ¢ 3Hepruei 0 wmm €. CrcTeMa OMMCHIBAETCS MUKPOKaHOHHYECKHM paciipeielieHHeM

BEpOATHOCTE# ¢ monHoit sueprueit E = ke. Jns npon3BonbHON BRIOOPKH 13 M dacTHI]
OIIpEEUTh cpeanoro auepruo (Ey, ) u qucnepcuio D = ((Ey — (Ey))?).

Omsem.

4. C noMomp10 KAHOHMYECKOT'O paclipeielIeHHsi BEpOSTHOCTE!H ONpeeNNTh YpaBHEHHS
COCTOSIHUS U TEIUIOEMKOCTE HEPEISITUBHCTCKOrO HAEaIbHOTO ra3a, cocTosumero u3 N
MaTepHalbHEIX TOUeK (0ecCTpYKTYpHBIX YacTHII) U 3aHUMaronero ooseM V.

Omeem:

5. OnpenenuTs B IIpeJIENIbHOM CIIy4ae BRICOKHX TEMIIEPATypP ILIOTHOCTh KBAHTOBBIX COCTOSTHHH M
CTAaTHCTHUYECKYIO CyMMY JUIS INTOCKOI'O POTaTOpa ¢ MOMEHTOM HMHEPIHH [.

Omeem:

5.1.2 TunoBble 3ajaHus (OLleHOYHOE CPeACTBO - 3ajfauM) /A OLeHKH C(hOPMHPOBAHHOCTH
kovmerennuu OIIK-3:

Pemvite 3afiaum. 3anuiuuTe pelleHue U OTBeT.



1. IlycTs paboTa B MAaKpOCKOIIMYECKOU CHCTEME C IBYMSI BHEIITHUMH ITapaMeTpaMU OIPeeIsIeTCs
Kak M = Xox + Yy, rne X(x, y, E)=AE/x. Onpenemuts MakKCHMAIbHBIA BO3MOXHBIH IIPOHU3BOI
it pynkuum Y(x, y, E), HAlTH UHTETpal aquadaTHIecKoro Npomecca U JOMyCTHMBIN IPOHU3BOI
B TEPMHYECKOM YPaBHECHUH COCTOSHUSL.

Omeem:

2. Buipasute C,,/C, uepes npoussonusie (87 /0T ),, (0V/0T);.
Omsem:

3. Cucrema cocTOMT U3 JIBYX nojcucteM c temneparypamu I; u T, (T} >T,) ¥ NOCTOSHHBIMU
TemnoeMkocTsMu Cj, = C),,. Onpenenurs MakCHMalIbHYyI0 paboTy, KOTOPYIO MOXKHO <(W3BJIECUb)

W3 TaKOHW CHCTEMBI B MPOIECCE, B PE3yNbTaTe KOTOPOro OOBEMBI IIOJICHCTEM BO3BPAIIAFOTCS K
CBOUM HCpBOHa‘IaIH:HI)IM 3HAYCHHUAM.
Omeem:

4. OnpenenuTs TEIIOEMKOCTh CHCTEMBI, XapaKTepU3YIOLIeHCs KOHEUHBEIM YHCIIOM KBAHTOBEIX
COCTOSIHHI C SKBUJIUCTAaHTHBIM JHEpreTuieckuM crnekrpom: E, =ne,n=12,..,N, N> 1; B

Jmarazone Temrepatyp € &K T K Ne.
Omeem:

5. Onpenemirs ¢ MOMOLIBI0 GOJBIIOr0 KAHOHHYECKOr'O PacIlpeIe/IeHus] YPAaBHEHHE COCTOSHHUS

HIEATBHOr0 Ta3a TOXK/IECTBEHHBIX HEPEIATHBHCTCKHX YaCTHI] O€3 BHYTPEHHEN CTPYKTYPEL.
Omeem.

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|auu)

OrneHKa

Kputepuu orjeHuBaHUs

3a4TeHO

CripaBe/IIMBO OZIHO U3 CIEAYIOIMINX yTBepKAeHu: (1). YpoBeHb 3HaHUI B 00beMe, TIPEBBIIIA0IIEM

MporpaMMy TMOATOTOBKU. [1p0/IeMOHCTPUPOBAHbI BCe OCHOBHBIE YMeHHs1. PellieHbl BCe OCHOBHBIE
3a7aun. BeIro/THeHBI Bee 3a/jaHuist, B ITOJTHOM o0beMe Oe3 HefloueToB. [1poJieMOHCTPHPOBaH
TBOPYECKHUH MOIXO0/] K PEIIeHUI0 HeCTaHAPTHRIX 3a/au. (2). YPOBeHb 3HaHUM B 00beMe,
COOTBETCTBYIOIIIEM MTPOrpamMMe TMOAr0TOBKH, 6e3 olibok. ITpojeMOHCTPHPOBAHbI BCE OCHOBHbIE
YMeHUsl, pellieHbl BCeé OCHOBHBIE 33/]aul C OT/e/TbHBIMUA HeCYI[eCTBeHHBIMH He/IoUeTaMHu,
BBITIO/THEHBI BCE 3a/IaHUS B TIOJIHOM 00beMe. TTpo/ieMOHCTPHPOBAHbBI HAaBLIKU TIPU PeIleHHH
HecTaH/apTHBIX 3a7au 6e3 ommOoK 1 HefoueToB. (3). YPOoBeHb 3HaHU B 00beMe,
COOTBETCTBYIOIIEM MPOrpamMMe TOATOTOBKH. JJOMyIeHO HECKO/ILKO HECYITIeCTBEHHBIX OITHOOK.
ITpozieMOHCTPHPOBaHbI BCE OCHOBHBIE YMeHHsI. PellleHbl Bce OCHOBHbBIE 3a/lauil. BhIMo/IHEHBI BCe
3a/laHus, B TIOJTHOM 00beMe, HO HEKOTOphIe C HeloueTaMu. [1pojieMOHCTPUpPOBaHbI Oa30BbIe
HABBIKY TPH PEILIeHWH CTaHJapTHBIX 3a7au 6e3 oMboK U HeZloueToB. (4). YPoBeHb 3HaHHWH B
00BeMe, COOTBETCTBYIOIIEM TIPOrpPaMMe TIOATOTOBKH. JloTyIeHO HeCKOIbKO HerpyObIX OIMOOK.
ITpo/1IeMOHCTPUPOBAHBI BCE OCHOBHBIE YMeHWUs. PellieHbl BCe 0CHOBHBIE 3a/1aUU C HETPYOBIMU
omrOKamu. BhITIO/THEHBI BCe 3a/jaHus, B TTOJTHOM 00beMe, HO HEKOTOPbIE C HeZIoUeTaMHU.
ITpoieMOHCTPUPOBaHbI Oa30BbIe HABLIKY MTPU PEIIEHUH CTaHAPTHBIX 33/1a4 C HEKOTOPLIMU
HesloueTaMu. (5). MUHUMAIBHO TOMYCTUMBIN YPOBEHb 3HAaHUM. JlOMyI|eHo MHOTO HETrpyObIxX
oumbok. [TpoleMOHCTPUPOBAHbI OCHOBHBIE YMEHUsI. PellleHbl THUITOBBIE 33/]auy C HETPYObIMU
ombkamMu. BeIo/iHeHbI Bee 3a/laHust, HO He B MOJIHOM 00beMe. ViMeeTcss MUHMMAabHBIA Habop
HaBBIKOB [I/Isl PeIlIeHus CTaHJaPTHBIX 33/lad C HEKOTOPLIMU HeJjoUeTaMH.

He

3a4TeHO

CripaBe/iIMBO OZIHO U3 C/IeAYIOIIMX yTBepKAeHuil: (1). YpoBeHb 3HaHUM HIKe MUHUMAa/bHBIX
TpeboBanmii. iMenu mecto rpy0Obie ommbku. [1py pelieHUy CTaHAAPTHBIX 3aJau He




OueHka Kputepun onieHuBaHUs

TIPO/IeMOHCTPUPOBAHbI OCHOBHBIE yMeHus1. VIMen MecTo rpy6bie ommbku. I1py pereHnn
CTaHAAPTHBIX 3a/1a4 He MPOIeMOHCTPUPOBaHbI 0a30Bbie HaBLIKK. VMenmn MecTo rpybbie OIMOKY.
(2). OTcyTcTBHE 3HAHUM TEOPeTUUeCKOro MaTeprana. HeBo3MOXKHOCTh OL[eHUTD MTOJTHOTY 3HAHUMN
BCJIe/ICTBHE OTKa3a oOyuaromierocsi ot otBeta. OTCYyTCTBHE MUHUMA/IbHBIX YMEHHH.
HeB03MO)KHOCTb OLIeHUTb Ha/lM4uKe YMeHUH BC/le[JCTBUe OTKa3a 00yJarolerocs ot OTBeTa.
OTcyTcTBUe BiajieHust MaTepuanoM. HeBo3MOKHOCTh OLIEHUTh Ha/IMUMe HAaBBIKOB BCJIEICTBHE
OTKa3za 00yyarolerocst oT oTBeTa.

5.2. OnucaHye MKaJ/I OLeHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMEe)XyTOUYHOMH
arrecTanyuu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

Yposen
b
chopmu HeY/0BJIETBOP | Y/JOBJIETBO OYeHb
IIOXO X0pOoIIo OT/IHYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/IbHO Xopouio
ocTH
KOMITIET
eHIUIH
(uHpUK
aropa
AOCTHIK He 3aUTeHO0 3a4TeHO
eHus
KOMIIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o - 3HaHUH B
3HaHUU MuHuManeH | 3HaHUM B P YpoBeHb
TeopeTHUeCcKoro 0 obbeMe, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuana. . JIOTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUM HIDKe . oLeM 3HaHUH B
HeBo3Mo>xHOCTB 1l ypOBeHb o1emM COOTBETCTB
MUHHUMa/IbHBIX o rporpaMme obbeme,
3HaHUSl | OLIEHUTb MOJIHOTY N 3HAHUM. rnporpaMmme yIo1emM
N TpeboBaHUI. MOJTOTOBKH TIpeBbILIAOLIe
3HaHUMU [HomnyiieHo MO/ArOTOBKH rporpamme
Nmenmu mecto . JonyieHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'0 . Jony1eHo MO/JTOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasa HerpyObIx HEeCKOJIbKO u. Oumbok
HeCylllecTBe
obyuatorerocsi ot oboK Herpy06bIx HHEIX HeT.
oTBeTa ombok
omboK
IIpogemoHc
TPUPOBaHbI
[Tpomemonc PHp
[IpogemoHc | Bce
IIpogemMoHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHBIE
TPUpOBaHbl | BCe
BCE YMeHUs. IIpomemoHcTp
OCHOBHbIe OCHOBHBbIE
OTcyTcTBUE OCHOBHBIE Perienst HMPOBaHkbI BCe
[Ipu pereHun YMeHWUSL. yMeHusl.
MUHHMMaJIbHbIX yMeHusl. BCE OCHOBHbIe
o CTaH/apTHBIX Peenst Periens! Bce
YMEeHUI. PeluieHbl Bce | OCHOBHbIE yMeHUsl.
3a7au He THUTIOBBIE OCHOBHBI®
HeB03MO>KHOCTb OCHOBHBIE 3aJauu C Periennl Bce
TPOJIEMOHCTPUP | 3ajauu C 3a7auu C
OLIeHUTb HaJTMuKe 3a7aui. OTJie/IbHBIM | OCHOBHBIE
Ymenust N OBaHBI HerpyObiMU | Herpy6bIMU
YMeHU BrimonHeHs! | U 3aJaum.
OCHOBHBIE OIIHOKaMH. OlIMOKaMH.
BCJIE/ICTBHE BCe 33/IaHUsI | Hecyl[ecTB | BrImomHeHbI
yMmenus. Vimenu | BeinosnHeHsl | BbinosHeHbl
OTKasa B [TOJIHOM €HHBbIMU BCe 3aJjaHuis, B
MecTo rpy0Oble BCe BCe 3a/laHus
obyyatomjerocsi ot obbeMe, HO | HeJjoueTaM | IOJHOM
oLIMOKU 3a[aHus], HO | B IOJTHOM
oTBeTa HEKOTOpble u, obneme Ge3
HE B obneme, HO
c BBINOJIHEH He/loueToB
TIOJTHOM HEKOTOpbIe
HeJloueTaMu | bl BCe
obbeme d
3aJaHus B
HeJoueTaMu
TIOJTHOM
obbeme
HaBbiku | OtcyTcTBUE [Ipu peruennn Nmeetcsa [Tpopemonc | Ilpogemonc | Ilpogemonc | ITpogemoHcTp
6a30BbIX CTaH/JapTHBIX MUHMMa/ibH | TPUPOBaHbI | TPUPOBAHbI | TPUPOBAHBLI | MPOBaH
HaBbIKOB. 3a/lay He bl Habop 6a3oBble 6a3oBble HaBbIKU TBOpUYECKUH




HaBbIKOB
HeB03MOKHOCTB HaBBIKY TIPA npu
JUist HaBBIKY TIPH
OLIEHWTDb Ha/lMuKe | TIPOZIEMOHCTPHP pelLIeHnH perIeHn’
perIeHyst peleHnn TIOAXOZA, K
HaBBLIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHfapT
CTaH/IapTHEI CTaH/[apTHBI pelLIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. VIMenn X 3afiau C HBIX 3aJjau
X 33724 C X 3aau 6e3 HeCTaHZJApTHbI
OTKasa MecTo rpy0Obie HEKOTOpbIM Oe3
HEKOTOPBIM omboK 1 X 3a71au
obyuarorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJl04eToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj0ueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiu
OueHka YpoBeHb NOJr0OTOBKH
TPEeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IPOJEeMOHCTPHPOBAaHBI
3HaHUS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 IPOrpamMmMoi
OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPbIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIYHO».
3auTeHo OuYeHb X0pOLI0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, cOPMUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»
XOpOI1110 Bce kommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBI€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»
Hey/oB/eTBopuTe | X0Ts Obl 0Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IE€TBOPUTEJIBHOY.
JIBHO
He 3a4YTeHO
TIOXO XoTs1 6bI 0ZJHA KOMIIETeHLUs1 CHOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3alaHUsi WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe /A OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBble 3ajaHus (OLeHOYHOE CPeJCTBO - 3ajauu) /s OLeHKH C(hopMHPOBAaHHOCTH
komneTtennuu OTTK-1

Pemmre 3afaun. 3anuiuuTe pelieHue U OTBeT.



1. ITycTs paboTa B MAKPOCKOIIMYECKOH CHCTEME C OJJHAM BHEIIHHM I1aPaMETPOM OIPEIEIIAETCS
Kak 04 = Xox, rne X(x,E)=E f(x). Haiitu unterpan aguabaTiHdeckoro mporecca .J, JOIyCTHMBIH
IIPOH3BOJI B KAIOPUIECKOM YPaBHEHHH COCTOSHUS U OTBEUYAIOLIYIO 3TOMY IIPOU3BOILY SHTPOIIHIO.

Omsem:
2. Boipasute C, — C,, 4epe3 poussoansie P/ aT)VH (ap/ BV)T.
Omesem.:

3. Cucrema coctout u3 N (N >> 1) omMHaKOBBIX HEB3aUMOACHCTBYIOIIHX IBYXYPOBHEBBIX
YaCTHII, T.€. KayK/1as U3 YaCTUI] MOXKET HAXOUTHCS B OJTHOM M3 JIByX SHEPreTHIECKUX
coctostHui ¢ 3Hepruei 0 wmm €. CrcTeMa OMMCHIBAETCS MUKPOKaHOHHYECKHM paciipeielieHHeM
BEpOATHOCTE# ¢ monHoit sueprueit E = ke. Jns npon3BonbHON BRIOOPKH 13 M dacTHI]
OIpeIEIUTh CpeiHIoN dHepruio (K, ) u mucnepcuio D = {(Ey — (Ey))?).

Omeem:

4. C noMomp10 KAHOHMYECKOT'O paclipeielIeHHsi BEpOSTHOCTE!H ONpeeNNTh YpaBHEHHS
COCTOSIHUS U TEIUIOEMKOCTE HEPEISITUBHCTCKOrO HAEaIbHOTO ra3a, cocTosumero u3 N
MaTepHalbHEIX TOUeK (0ecCTpYKTYpHBIX YacTHII) U 3aHUMaronero ooseM V.

Omeem:

5. OnpenenuTs B IIpeJIENIbHOM CIIy4ae BRICOKHX TEMIIEPATypP ILIOTHOCTh KBAHTOBBIX COCTOSTHHH M
CTAaTHCTHUYECKYIO CyMMY JUIS INTOCKOI'O POTaTOpa ¢ MOMEHTOM HMHEPIHH [.

Omeem:

5.3.2 TumnoBble 3ajjaHus (OLIEHOYHOEe CPeACTBO - 3ajiaud) AJIA OIeHKH C(HOPMHPOBAHHOCTH
komnerennuu OTTK-3

Pemiute 3aa4H. 3anuiiuTe pelieHre U OTBET.



1. IlycTs paboTa B MAaKpOCKOIIMYECKOU CHCTEME C IBYMSI BHEIITHUMH ITapaMeTpaMU OIPeeIsIeTCs
Kak M = Xox + Yy, rne X(x, y, E)=AE/x. Onpenemuts MakKCHMAIbHBIA BO3MOXHBIH IIPOHU3BOI
it pynkuum Y(x, y, E), HAlTH UHTETpal aquadaTHIecKoro Npomecca U JOMyCTHMBIN IPOHU3BOI
B TEPMHYECKOM YPaBHECHUH COCTOSHUSL.

Omeem:

2. Buipasute C,,/C, uepes npoussonusie (87 /0T ),, (0V/0T);.
Omsem:

3. Cucrema cocTOMT U3 JIBYX nojcucteM c temneparypamu I; u T, (T} >T,) ¥ NOCTOSHHBIMU
TemnoeMkocTsMu Cj, = C),,. Onpenenurs MakCHMalIbHYyI0 paboTy, KOTOPYIO MOXKHO <(W3BJIECUb)

W3 TaKOHW CHCTEMBI B MPOIECCE, B PE3yNbTaTe KOTOPOro OOBEMBI IIOJICHCTEM BO3BPAIIAFOTCS K
CBOUM HCpBOHa‘IaIH:HI)IM 3HAYCHHUAM.
Omeem:

4. OnpenenuTs TEIIOEMKOCTh CHCTEMBI, XapaKTepU3YIOLIeHCs KOHEUHBEIM YHCIIOM KBAHTOBEIX
COCTOSIHHI C SKBUJIUCTAaHTHBIM JHEpreTuieckuM crnekrpom: E, =ne,n=12,..,N, N> 1; B

Jmarazone Temrepatyp € &K T K Ne.
Omeem:

5. Onpenemirs ¢ MOMOLIBI0 GOJBIIOr0 KAHOHHYECKOr'O PacIlpeIe/IeHus] YPAaBHEHHE COCTOSHHUS

HIEATBHOr0 Ta3a TOXK/IECTBEHHBIX HEPEIATHBHCTCKHX YaCTHI] O€3 BHYTPEHHEN CTPYKTYPEL.
Omeem.

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|auu)

OrneHKa

Kputepuu orjeHuBaHUs

3a4TeHO

CripaBe/IIMBO OZIHO U3 CIEAYIOIMINX yTBepKAeHu: (1). YpoBeHb 3HaHUI B 00beMe, TIPEBBIIIA0IIEM

MporpaMMy TMOATOTOBKU. [1p0/IeMOHCTPUPOBAHbI BCe OCHOBHBIE YMeHHs1. PellieHbl BCe OCHOBHBIE
3a7aun. BeIro/THeHBI Bee 3a/jaHuist, B ITOJTHOM o0beMe Oe3 HefloueToB. [1poJieMOHCTPHPOBaH
TBOPYECKHUH MOIXO0/] K PEIIeHUI0 HeCTaHAPTHRIX 3a/au. (2). YPOBeHb 3HaHUM B 00beMe,
COOTBETCTBYIOIIIEM MTPOrpamMMe TMOAr0TOBKH, 6e3 olibok. ITpojeMOHCTPHPOBAHbI BCE OCHOBHbIE
YMeHUsl, pellieHbl BCeé OCHOBHBIE 33/]aul C OT/e/TbHBIMUA HeCYI[eCTBeHHBIMH He/IoUeTaMHu,
BBITIO/THEHBI BCE 3a/IaHUS B TIOJIHOM 00beMe. TTpo/ieMOHCTPHPOBAHbBI HAaBLIKU TIPU PeIleHHH
HecTaH/apTHBIX 3a7au 6e3 ommOoK 1 HefoueToB. (3). YPOoBeHb 3HaHU B 00beMe,
COOTBETCTBYIOIIEM MPOrpamMMe TOATOTOBKH. JJOMyIeHO HECKO/ILKO HECYITIeCTBEHHBIX OITHOOK.
ITpozieMOHCTPHPOBaHbI BCE OCHOBHBIE YMeHHsI. PellleHbl Bce OCHOBHbBIE 3a/lauil. BhIMo/IHEHBI BCe
3a/laHus, B TIOJTHOM 00beMe, HO HEKOTOphIe C HeloueTaMu. [1pojieMOHCTPUpPOBaHbI Oa30BbIe
HABBIKY TPH PEILIeHWH CTaHJapTHBIX 3a7au 6e3 oMboK U HeZloueToB. (4). YPoBeHb 3HaHHWH B
00BeMe, COOTBETCTBYIOIIEM TIPOrpPaMMe TIOATOTOBKH. JloTyIeHO HeCKOIbKO HerpyObIX OIMOOK.
ITpo/1IeMOHCTPUPOBAHBI BCE OCHOBHBIE YMeHWUs. PellieHbl BCe 0CHOBHBIE 3a/1aUU C HETPYOBIMU
omrOKamu. BhITIO/THEHBI BCe 3a/jaHus, B TTOJTHOM 00beMe, HO HEKOTOPbIE C HeZIoUeTaMHU.
ITpoieMOHCTPUPOBaHbI Oa30BbIe HABLIKY MTPU PEIIEHUH CTaHAPTHBIX 33/1a4 C HEKOTOPLIMU
HesloueTaMu. (5). MUHUMAIBHO TOMYCTUMBIN YPOBEHb 3HAaHUM. JlOMyI|eHo MHOTO HETrpyObIxX
oumbok. [TpoleMOHCTPUPOBAHbI OCHOBHBIE YMEHUsI. PellleHbl THUITOBBIE 33/]auy C HETPYObIMU
ombkamMu. BeIo/iHeHbI Bee 3a/laHust, HO He B MOJIHOM 00beMe. ViMeeTcss MUHMMAabHBIA Habop
HaBBIKOB [I/Isl PeIlIeHus CTaHJaPTHBIX 33/lad C HEKOTOPLIMU HeJjoUeTaMH.

He

3a4TeHO

CripaBe/iIMBO OZIHO U3 C/IeAYIOIIMX yTBepKAeHuil: (1). YpoBeHb 3HaHUM HIKe MUHUMAa/bHBIX
TpeboBanmii. iMenu mecto rpy0Obie ommbku. [1py pelieHUy CTaHAAPTHBIX 3aJau He




OrnieHka

Kpurepuu orjeHUBaHUs

TIPO/IeMOHCTPUPOBAHbI OCHOBHBIE yMeHus1. VIMen MecTo rpy6bie ommbku. I1py pereHnn
CTaHAAPTHBIX 3a/1a4 He MPOIeMOHCTPUPOBaHbI 0a30Bbie HaBLIKK. VMenmn MecTo rpybbie OIMOKY.
(2). OTcyTcTBHE 3HAHUM TEOPeTUUeCKOro MaTeprana. HeBo3MOXKHOCTh OL[eHUTD MTOJTHOTY 3HAHUMN
BCJIe/ICTBHE OTKa3a o0yuaroirierocs ot otBeta. OTCYyTCTBHE MUHUMA/IbHBIX YMEHHH.
HeB03MO)KHOCTb OLIeHUTb Ha/lM4uKe YMeHUH BC/le[JCTBUe OTKa3a 00yJarolerocs ot OTBeTa.
OtcyTtcTBHe BnajeHus: MatepranoM. HeBo3MO)KHOCTDb OLIEHUTh HaJIMUMe HaBBIKOB BCJIEICTBHE
OTKa3za 00yyarolerocst oT oTBeTa.

5.3.3 TunoBble 3ajaHus (OL[eHOYHOE CpPeJCTBO - 3ajaud) /s OLeHKH C(hopMHPOBAaHHOCTH
kKomneTtennuu OTTK-1

Pemmre 3afaun. 3anuiuuTe pelieHue U OTBeT.

1. ITycte paboTa B MAaKpOCKOIIMYECKOM CHCTEME C OJHUM BHEIIHHM I1apaMeTPOM OIPEeIAeTCA
Kak 04 = Xox, tne X(x,E)=E f(x). Haiitu unterpan aguadbaTiHdecKkoro mporiecca .J, JOIMyCTHUMBIH
MPOU3BOJ B KATOPUYIECKOM YPaBHEHUN COCTOSHHUS U OTBEYAIONIYIO 3TOMY MPOM3BOIY SHTPOIIHIO.

Omeem:

2. Buipasute C, — C,, 1epes npoussonusie (5P/8T),u (aP/3V),.

Omegem:

3. Cucrema coctout u3 N (N >> 1) omMHaKOBBIX HEB3aUMOASHCTBYIOINX IBYXYPOBHEBBIX
YacTHII, T.€. KaKIas U3 YaCTHUIl MOXET HAXOAUTHCS B OTHOM U3 JIByX 3HEPreTUIECKHUX
cocTosHMii ¢ 3Hepruei 0 wm &. CucTema OIUCHIBAETCS MUKPOKAHOHMYECKHM PacIpeeIeHUEM
BEpPOSATHOCTE# ¢ mMonHoit sHeprueit E = ke. Jis npon3BonbHON BRIOOPKH M3 M 4acTHI]
onpenemmTh cpeaHior saepruro (Ey, ) u qucnepenro D = {(Ey, — (Ejy))?).

Omsem.

4. C nomonIp0 KaHOHHYECKOTO PACIIPE/IeTICHHs BEPOSTHOCTEN ONPE/ICINTh YPaBHEHHUA
COCTOSIHMS ¥ TEIUIOEMKOCTbh HEPEIATHBHACTCKOr0 MACAILHOTO rasa, cocrosmero u3 N
MaTepHAIbHBIX TOYeK (0eCCTPYKTYPHBIX YaCTHII) M 3aHUMAIoIIero 0obeM V.

Omesem.

5. OnpenenmuTs B IPEAEIHLHOM ClIy4ae BRICOKHX TEMIIEPATYP IUIOTHOCTH KBAHTOBBIX COCTOSTHHI H
CTaTUCTUYECKYIO CyMMY JUIS IUIOCKOI'O pOTaTOpa ¢ MOMEHTOM MHEPIMH /.

Omeem:



6. OnpenenuTh BKIAJ 3JIEKTPUYECKOrO IIOJIA BO BHYTPEHHIOIO 3Hepruto U KoHAeHcaTopa,
3alI0JJHEHHOTO OJHOPOAHBIM H30TPONHBIM JIHHEHHBIM JHAJIEKTPUKOM C JHBJIEKTPHYECKOM
IIPOHMLIAEMOCTHIO s(T ), 3aBHCAIIEH oT Temneparypsl T'. HaliTi TenoeMkocTs C,; KOHJEHCaTOpa
IpH 33/[aHHOM BEIWYMHE 3apsfa ¢ Ha €ro OoOKIajKaxX, €CIM TEIUIOEMKOCTh HE3apsKEHHOTO
KOHZIeHcaTopa paBHa ().

Omeem:

7. B ycnoBmsSX mpemblaymie# 3amauM ONpeieNMTh HM3MEHEHHME TEeMIIepaTypsl IpH MajoM
W3MCHCHUH 3apsja KOHJeHcaTopa B amuabaTHueckoM mporiecce. HaiiTu Takke MOCTYIUICHHE
TEIUIa B CUCTEMY IIPH MAJIOM M3MEHCHHUH 3apsa B H30TCPMHYECKOM IIPOIIECCE.

Omeem:

8. 3axpeIThIil coCy[ HAIlOJIOBUHY 3allOJIHEH KUIIAIIEH BOJOH, HAXOMAIIEHCS B paBHOBECHU CO
cBouM napoM. CucTeMa HaXOJIUTCA B TepMOCTaTe ¢ TeMirepaTypoi 7', JaBieHHE HachIILEHHOIO
mapa HajJ YHCTOM BOJOM paBHO F,. B cHCTeMy HakadMBaeTCs 3TaHOI IPH HEM3MECHHOM

TEMIIEpaType; IIPH 3TOM JIABIICHHE B CUCTEME YBEIMYMBACTCS JI0 BEIMYHHBI P, a KOHIIEHTpaIKsA
3TaHONAa B JKHIKOH BOJE OKasbIBA€TCA pPaBHOM C; (c¢y <<1). 3areM [aBI€HHE CHCTEMBI
YBEJIMYMBAIOT JI0 3HaueHusi P, (Temmeparypa He MeHseTcs). Ompenenirs, Kakoi B KOHEYHOM

HUTOIC CTAHCT KOHIICHTPAIHA 3TaHOJIA B JKUITKOM (1)336 Cy. C‘II/IT&TB, qTO JKHIKOCTh HCCXKHMMacMa,
a I1ap OIMCBIBACTCA MOJEIBIO HACATIBHOI'O I'a3a, y,[[CJII:HbIﬁ 00BeM KOTOPOI'0O HAaMHOI'O ITPEBEIIIACT

YACIBHBIA 00BEM B KUIKOCTH: V() = CONSt, U, >> Uy = U,
Omeem:

5.3.4 TunoBble 3ajaHus (OL[eHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOpMHPOBAHHOCTH
kovmnerenuu OITK-3

Pemvite 3afaum. 3anuiinTe perlieHue U OTBeT.



1. IlycTs paboTa B MAaKpOCKOIIMYECKOU CHCTEME C IBYMSI BHEIITHUMH ITapaMeTpaMU OIPeeIsIeTCs
Kak M = Xox + Yy, rne X(x, y, E)=AE/x. Onpenemuts MakKCHMAIbHBIA BO3MOXHBIH IIPOHU3BOI
it pynkuum Y(x, y, E), HAlTH UHTETpal aquadaTHIecKoro Npomecca U JOMyCTHMBIN IPOHU3BOI
B TEPMHYECKOM YPaBHECHUH COCTOSHUSL.

Omeem:

2. Buipasute C,,/C, uepes npoussonusie (87 /0T ),, (0V/0T);.
Omeem.

3. Cucrema cocTOMT U3 JIBYX nojcucteM c temneparypamu I; u T, (T} >T,) ¥ NOCTOSHHBIMU
TemnoeMkocTsMu Cj, = C),,. Onpenenurs MakCHMalIbHYyI0 paboTy, KOTOPYIO MOXKHO <(W3BJIECUb)
M3 TaKOH CHCTEMBI B IpOIECCE, B pe3ylbTaTe KOTOPOro 0OBEMBI ITOJCHCTEM BO3BpPAINAOTCS K

CBOHMM II€PBOHAYAILHBIM 3HAYEHUIM.
Omeem:

4. OnpenenuTs TEIIOEMKOCTh CHCTEMBI, XapaKTepU3YIOLIeHCs KOHEUHBEIM YHCIIOM KBAHTOBEIX
COCTOSIHHI C SKBUJIUCTAaHTHBIM JHEpreTuieckuM crnekrpom: E, =ne,n=12,..,N, N> 1; B
Jmarazone Temrepatyp € &K T K Ne.

Omeem:

5. OnpenenuTs ¢ MOMOLIBIO OOJIBIIOI0 KAHOHHYECKOTO PAcIpeIesiCHUs YPaBHEHHE COCTOSHHS
HIEATBHOr0 Ta3a TOXK/IECTBEHHBIX HEPEIATHBHCTCKHX YaCTHI] O€3 BHYTPEHHEN CTPYKTYPEL.
Omeem.

6. IlycTh H3BECTHBI PENICHHUS MIPSMON M 00paTHOM 331a4H JIEKTPOCTATUKH IS CHCTEMBI N
TPOBOTHUKOB B JIMHENHOW M30TPOITHOM JMAIEKTPHIECKOM cpee:

Qo = ZKaﬁ(T)q[S o = ZGaﬁ(T)(PB
p , B )

Onpe/ieTuTh TEIIOEMKOCTh CUCTEMBI IIPH (PUKCUPOBAHHBIX MOTEHIIMAIAX POBOJIHUKOB, €CIIH €€
TEIUIOEMKOCTb TIPH HYJIEBBIX MIOTEHIMANaX paBHa (.
Omeem:

7. Onpenenurs TEIUIOEMKOCTh KOHJEHCATOpa, 3allOHEHHOIO OJHOPOIHBIM H30TPOIHBIM
JIMHEHHBIM JHU3JIEKTPUKOM C 3aBHUCALICH OT TEMIEPaTyphl JH3ICKTPHYECKON MPOHHUIAEMOCTBIO
g(T), B npormecce ¢ (GUKCHPOBAHHOM pPA3HOCTHIO MNOTEHIMAJIOB () HAa €ro OOKIAJIKax.
TEIIIOEMKOCTb He3apshKEHHOTO KOHZIeHcaTopa paBHa Cj.

Omeem.

8. BEIUHCIMTE KOppensaTop BHYTpeHHel sHeprun 1 uncia yactun (AEAN) nms
HEPEIATUBUCTCKOTO HAEAIBHOIO Iasa (l)epMI/IOHOB, HaXOAIIErocs B 3aJaHHOM 00beme V' B
TepMocTaTe ¢ TeMieparypoil 7' 1 XMMHUYeCKIM IIOTEHITHAIOM L. YacTHIbI CIMTATh

MaTepHaIbHBIMH ToUKaMH (0e3 BHYTPEHHEH CTPYKTYpBEI).

Omeem:

Kputepumn orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afaun)



OueHka Kpurtepuu oLieHUBaHUs

YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM IPOTPAMMY TT0TOTOBKH.
[IposeMOHCTPHPOBaHBI BCe OCHOBHBIE YMeHMUs. PellleHbl Bce OCHOBHBIE 3a[auyl.
IIPEBOCXOZHO

P A BrinonHeHsI Bce 3a/laHusl, B IONHOM 06beMe Ge3 HefjoueToB. [IposeMOHCTpHpOBaH

TBOPLIECKI/II‘/JI noAxo[ K peleHrno HeCTaHAdaPTHBIX 3d/au.

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLL[EM TIPOrPAMMe TIOATOTOBKH, 6e3
oibok. ITpo/1eMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHSI, PeIlIeHbl BCeé OCHOBHbIE
OT/INYHO 3a/lau¥ C OT/Ie/IbHBIMU HECYIL|eCTBeHHbIMU He/J0UeTaMH, BbITIOJTHEHbI BCe 3a/laHus B
MoJTHOM 00BbeMe. TTpo/IeMOHCTPUPOBAHBI HABLIKK TIPH PEIIEHUH HeCTaH/[apTHBIX
3a7au Oe3 oImMOOK ¥ HeJIOUETOB.

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Homy1ieHo HeCKOJTbKO HeCyIeCTBeHHBIX OIIMOO0K. [Tpo/1eMOHCTPUPOBaHbI BCe
OueHb XOPOLLO OCHOBHbIe YMeHUsl. PellleHbI BCe OCHOBHbIe 33/jau. BuInoHeHb! Bee 3a/iaHus, B
MOTHOM 00beMe, HO HEKOTOpbIe ¢ HefloueTaMu. [Ipo/ileMOHCTPUPOBaHbI Oa30BbIe
HaBbIKM TIPY pellleHUH CTaHJapTHBIX 3a/lau 6e3 oIMO0K 1 HeZloueToB.

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
omy1iieHo HeCKOJIbKO HerpyObix omboK. ITpo1eMOHCTPUPOBaHbI BCe OCHOBHbBIE
XOpOILIOo yMeHus1. PellieHbI Bce OCHOBHBIE 33/lauy C HerpyObiMy ommbkamu. BeirosiHeHb! Bce
3ajiaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [1po/1leMOHCTPUPOBaHbI
6a30Bble HaBBIKY MPU PellleHNH CTaHZAAPTHBIX 3a/jau C HEKOTOPbIMU HeJloueTaMH.

MuHUMaNBHO JOTYCTHMBIN YPOBEHb 3HaHHUM. [I0MyIeHO MHOTO HerpyObIx
omr6ku. IIposieMOHCTpUpPOBaHbI OCHOBHBIE YMeHUs1. PellleHbI TUIOBbIe 3a/jauul C
YZI0B/IETBOPUTE/ILHO HerpyObIMU OIIMOKaMH. BrINoTHEHBI BCe 33/1aHKsI HO He B TIOTHOM oObeMe.
MMeeTcsi MUHUMAJTbHBIN HAaOOpP HAaBBIKOB /IJIs PeLleHHst CTaHJapTHBIX 3aay C
HEKOTOPbIMU HefloueTaMHu.

YpoBeHb 3HaHUI HIKe MUHUMa/IbHBIX TpeOoBaHui. iMenu MecTo rpyObie

omr6bku. I1py pellieHNM CTaHAAPTHBIX 3aJa4 He MPO/ieMOHCTPUPOBAHbI OCHOBHbIE

Hey/I0B/IeTBOPUTE/ILHO
ymenusi. Vimenu MecTo rpy6bie oimmOku. I1pu pemieHrn CTaHAAPTHBIX 3a/au He

MMpoAeMOHCTPHUPOBAHLI 6a30Bble HaBLIKU. VIMe/ MecTo FPY6BIE OILIMOKMU.

OTcyTcTBME 3HaHUM TeOpeTHUecKoro Marepuana. HeBo3MOXXHOCTE OLIeHUTb
TIOJTHOTY 3HAHUWM BCJ/I/ICTBHE OTKa3a oOyuarolrierocs ot oteeta. OTCyTCTBHE
MUHMMaJbHBIX yMeHul . HeBO3MO)XHOCTD OLIeHUTh HaJIMuMe yMeHUH BCiie[CTBHe
oTKa3a obyyatorerocsi ot orBeta. OTCyTCTBUE BJIaJIeHHs] MaTepHaoM.
HeB03MO>KHOCTB OLIeHUTh Ha/llMure HaBbIKOB BCJIE/ICTBHE OTKasa 00yvarollerocst ot

I1JI0OXO

OTBeTa.

5.3.5 TumnoBbie 3apaHus (oeHOUHOe cpeACcTBO - KOHTpoO/IbHbIE BOMPOCHI) AJISI OLIEHKH
copmupoBanHocTu KomnereHnuu OIMTK-1

1) Marematryeckasi pOpMy/IMPOBKa BTOPOr0 Hauasa. DHTPOMUs KaK TePMOAWHAMUYeCKUN TIOTeHLHas
PaBHOBECHOH CUCTEMBI.



2) TepMOAI/IHaMI/IHECKI/Ie MOTeHLMaJIbI B TIPOCTBIX CUCTEMAX.

3) OKCTeHCUBHbIE 1 MIHTEHCHBHbIe [lapaMeTpbl. MakcHuMaslbHbIN TPOU3BOJ B 3aBUCMMOCTH
TepMOAWHaMUYeCKUX MOTEHLMAI0B OT CBOMX apryMeHTOB.

4) MWUKpOKaHOHUYECKOe pacripe/iesieHre U ypaBHEHUs] COCTOSTHUSI.

5) PacripefiesieHyie BepOSITHOCTEM T10 SHEPTHSIM TIO/ICHCTEM, HaXOASIIUXCS B TETVIOBOM KOHTAKTe.
6) Pacnipeenenue I'nbbca B KJIaCCUUECKOM CTaTUCTUUECKOM (hHU3MKe.

7) PacripesienieHrie BEPOSITHOCTH T10 SHEPTUH CUCTEMBI B TEpMOCTATe.

8) KBaHTOBOE KaHOHMYECKOE pacripeienieHue.

9) IT1OTHOCTL KBAaHTOBBIX COCTOSIHUM B KBAa3WK/IaCCUUECKOM TIpefierie.

10)  Bosbllioe KaHOHMUECKOe pacrpesiesieHue.
11)  PacumpeHHOe KaHOHMUECKOe paclipefiesieHue.
12)  YpaBHeHHs COCTOSIHUS M/lea/IbHOTO rasa v yC/a0BUs UX IPUMEHUMOCTH.

13)  WpeanbHBIN ra3 TOXAeCTBEHHbIX YacThL. Pacripesenenns @epmu-/lvpaka u bose-OiHInTelHa, pacyer
ypaBHEHUI COCTOSTHUS.

14)  TepmoauHamuKa (hOTOHHOTO rasa.
15)  U3nyueHue uepHOro Tena (MHTEHCHBHOCTh U3yU€HUsl B @JUHUL]Y TeJIeCHOro yrja).

16)  IlnotHOCTH CBOOOAHOW SHEPTUU B AN3JIEKTPUUECKOU Cpefie, BhIpaXKeHHasi uepe3 MaKpOCKOTMYeCKre
noJist

17)  CobogHast 5Heprus JU3JIeKTPUUECKOTO Tejla B 0JHOPOJHOM BHELITHeM TIoJe.
18)  IInotHOCTb CBOGO/HOM SHEPrUY B MarHUTHOM cpejie, BEIpayKeHHasl uepe3 MaKpOCKOIUYecKHe TI0JIsl.
19)  CeobopgHasi sHeprusi Kycka MarHeTHKa B OJHOPOJJHOM BHEILITHEM TIOJTe.

20) He3aBucumo GIyKTyHpyIOIiie TepMOAMHAMUYECKHE ITapaMeTPhl B CHCTEMAax C (UKCHPOBAaHHBIM
00BEeMOM.

21)  He3aBucumo QayKTyupyloiiye TepMonHaMUYecKre apaMeTprl B CUCTeMax ¢ QUKCHPOBAaHHBIM YHCIOM
YacTHL}

5.3.6 TumnoBbie 3apaHus (ouLeHOUHOe CPeACTBO - KOHTpO/bHBIE BOMPOCHI) /A OLEHKHU
chopmupoBanHocTH KomnereHnuu OIMK-3

1) Matemartrueckasi opMy/MpoBKa BTOPOT0 Hauaia. SHTPONHS KaK TePMOJUHAMUYECKHUH ITOTeHIIa
pPaBHOBECHOM CUCTEMBI.



2) TepMOAI/IHaMI/I‘-IECKI/Ie MOTeHLMaJIbI B TIPOCTBIX CUCTEMAX.

3) OKCTeHCUBHbIE 1 MIHTEHCHBHbIe [lapaMeTpbl. MakcHuMaslbHbIN TPOU3BOJ B 3aBUCMMOCTH
TepMOAWHaMUYeCKUX MOTEHLMAI0B OT CBOMX apryMeHTOB.

4) MWUKpOKaHOHUYECKOe pacripe/iesieHre U ypaBHEHUs] COCTOSTHUSI.

5) PacripefiesieHyie BepOSITHOCTEM T10 SHEPTHSIM TIO/ICHCTEM, HaXOASIIUXCS B TETVIOBOM KOHTAKTe.
6) Pacnipeenenue I'nbbca B KJIaCCUUECKOM CTaTUCTUUECKOM (hHU3MKe.

7) PacripesienieHrie BEPOSITHOCTH T10 SHEPTUH CUCTEMBI B TEpMOCTATe.

8) KBaHTOBOE KaHOHMYECKOE pacripeienieHue.

9) IT1OTHOCTL KBAaHTOBBIX COCTOSIHUM B KBAa3WK/IaCCUUECKOM TIpefierie.

10)  Bosbllioe KaHOHMUECKOe pacrpesiesieHue.
11)  PacumpeHHOe KaHOHMUECKOe paclipefiesieHue.
12)  YpaBHeHHs COCTOSIHUS M/lea/IbHOTO rasa v yC/a0BUs UX IPUMEHUMOCTH.

13)  WpeanbHBIN ra3 TOXAeCTBEHHbIX YacThL. Pacripesenenns @epmu-/lvpaka u bose-OiHInTelHa, pacyer
ypaBHEHUI COCTOSTHUS.

14)  TepmoauHamuKa (hOTOHHOTO rasa.
15)  U3nyueHue uepHOro Tena (MHTEHCHBHOCTh U3yU€HUsl B @JUHUL]Y TeJIeCHOro yrja).

16)  IlnotHOCTH CBOOOAHOW SHEPTUU B AN3JIEKTPUUECKOU Cpefie, BhIpaXKeHHasi uepe3 MaKpOCKOTMYeCKre
noJist

17)  CobogHast 5Heprus JU3JIeKTPUUECKOTO Tejla B 0JHOPOJHOM BHELITHeM TIoJe.
18)  IInotHOCTb CBOGO/HOM SHEPrUY B MarHUTHOM cpejie, BEIpayKeHHasl uepe3 MaKpOCKOIUYecKHe TI0JIsl.
19)  CeobopgHasi sHeprusi Kycka MarHeTHKa B OJHOPOJJHOM BHEILITHEM TIOJTe.

20) He3aBucumo GIyKTyHpyIOIiie TepMOAMHAMUYECKHE ITapaMeTPhl B CHCTEMAax C (UKCHPOBAaHHBIM
00BEeMOM.

21)  He3aBucumo QayKTyupyloiiye TepMonHaMUYecKre apaMeTprl B CUCTeMax ¢ QUKCHPOBAaHHBIM YHCIOM
YacTHL}

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/CcTBO - KOHTPo/IbHBIE BONPOCHI)

OneHka Kputepuu orieHuBaHUs
NPEeBOCXOJHO YpoBeHb 3HaHUH B 00beMe, TIPEBbIILIAIOIIEM ITPOTPaMMY T0TOTOBKH.
IIposeMOHCTPHPOBaHEI BCE OCHOBHBIE YMeHUs. PellleHbI Bce OCHOBHBIE 3a/,auyl.




OueHka Kpurtepuu oLieHUBaHUs

BrInoHeHBI Bce 3a/laHusl, B TIOTHOM 06beMe 6e3 HezjoueToB. [IposileMOHCTPHPOBaH
TBOPYECKMI1 MOAXO0/| K PelleHHI0 HeCTaHJapTHBIX 3a7au.

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOII[EM TIPOrPaMMe TIOZIrOTOBKH, 6e3
oinbok. ITpojeMOHCTPUPOBAHbI BCe OCHOBHBIE YMEHHSI, PellleHbl BCe OCHOBHbIE
OT/IMYHO 3a/1au¥ C OT/Ie/IbHBIMU HECYII|eCTBeHHBIMU He/J0UeTaMH, BbITIO/THEHbI BCe 3a/IlaHus B
MoJTHOM 00Bbeme. TTpoiIeMOHCTPUPOBAHbBI HABBIKK TIPH PeIIIeHHH HeCTaH[apTHBIX
3a7au 6e3 OIIMOOK U HeZJOUeTOB.

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.
HomnyiieHo HECKOMBKO HeCyleCTBeHHbIX OMO0K. [1po/ieMOHCTPUPOBaHbI BCe
OueHb XOPOILIO0 OCHOBHbBIe YMeHUs1. PellieHbl Bce OCHOBHBIE 33/1aul. BLITIO/THEeHbI BCe 3a/jaHusl, B
MOTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [1po/ileMOHCTPUPOBaHbI Oa30BbIe
HaBBIKY TIPH pellleHn CTaHapTHBIX 3aziau 6e3 oIMO0K 1 HeJI0UeTOB.

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.
JHomny1iieHo HeCKOJIbKO HerpyObIx omboK. [IposeMOHCTpHpPOBaHbI BCe OCHOBHbIE
XOPpOLI0 yMeHus1. PertieHbI Bce OCHOBHBIE 33/lauy C HerpyObIMHy ommbKamu. BeirosiHeHbI Bce
3ajiaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [1po/1leMOHCTPUPOBaHbI
6a30Bble HaBBIKY TPU PeIlIeHWH CTaHAAPTHBIX 3a/jau C HEKOTOPBIMU HeZJ0UeTaMH.

MuHMMaTBHO JOTYCTUMBIN YPOBeHb 3HaHUWMA. [I0TyIeHO MHOTO HerpyObIxX
ombku. [TpoieMOHCTPUPOBAHBI OCHOBHBIE yMeHWUsI. PellleHbl TUTIOBbIE 3alauk C
Y0BJIETBOPUTENTBHO HerpyObIMU OIMOKaMU. BBITIOTHEHBI BCe 33/laHUsI HO He B TIOTHOM 0OBbeMe.
VimeeTcst MUHUMAbHBIA Ha0OP HAaBBIKOB [I/ISI PELlIeHus CTaHJapTHBIX 3azay C
HEKOTOPBIMH HeJJ0UeTaMHU.

YpoBeHb 3HaHUI HIKe MUHUMa/IbHBIX TpeboBaHui. iMenu MecTo rpyObie
ommbku. IIpy pelieHNH CTaHAAPTHBIX 3aJay He MPO/eMOHCTPUPOBAHbI OCHOBHbIE

HEeY/IOB/IETBOPUTE/TLHO
ymenusi. Vimenu MecTo rpy0Oble ommmOku. T1pu pelieHn CTaHAAPTHBIX 3a/au He
MIPO/IEMOHCTPUPOBAHBI 0a30BbIe HaBLIKU. IMenn MecTo rpyObie OIIMOKH.
OTcyTcTBHE 3HAaHNMK TeOpeTHYeCcKoro MaTepuana. HeBo3MOXXHOCTh OLIeHUTh
TIOJTHOTY 3HaHWH BCJIE[ICTBUE OTKa3a o0ydJarorerocsi ot otBera. OTCyTCTBUE
I0X0 MUHUMAJIbHBIX YMeHUl . HeBO3MOKHOCTh OLIeHUTh Ha/lMune YMeHUM BC/ie/ICTBHE

0TKa3d O6y‘—IElIOH.I€FOCH OT OTBeTAd. OTCYTCTBI/IG BJ/IaI€eHHA MaTepHaIOM.
HeB03MOXXHOCTB OLIEHWTh Ha/IMUKe HaBBIKOB BC/IeJCTBHE OTKd3ad o6yqa}0Lqeroc;1 oT
OTBeTa.

6. YueGHO-MeTOfMUECKOEe ¥ HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/y/151)

OcHOBHas1 MTeparypa:

1. JleonToBru Muxaun AsiekcanzipoBuu. BeeseHre B TepMoiuHaMuKy. Ctatuctuueckast pusuka : [yue6.
nocobue s pu3. cnenmanbHOCTel By30B]. - M. : Hayka, 1983. - 416 c. : un. - 1.10., 46 k3.



2. Jlangay JleB [laBugoBud. Teopetnueckas ¢pusmka. Tom 5. Crtatuctuueckas ¢pusmka. Yacts 1 : YuebHoe
rocobue. - 6-e u3z. - Mocksa : M3matenbckas ¢gupma "Pusnko-MaTeMaThuueckas murepaTypa’
(PU3MATIINT), 2018. - 620 c. - BO - bakanaBpuart. - ISBN 978-5-9221-1510-0.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=741027&idb=0.

3. Jlanpay JleB [laBugoBuu. Teopetuueckas ¢pusuka. Tom 9. Cratuctrueckas ¢pusvka. Teopusi
KOHZIeHCUPOBAHHOTO cOCTOsTHUSA. YacTh 2 : YueObHoe mocobue. - 5-e 3. - Mocksa : M3gaTenbckas
dbupma "dusrko-MareMatuueckas urepatypa’ (PM3MATJINT), 2018. - 440 c. - BO - bakanaBpuar. -
ISBN 978-5-9221-1580-3., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=741029&idb=0.

4. Pymep FOpuit bopucosuu. TepmoarHaMuKa, cTaTUCTHUeCKast M3MKa U KMHeTHKa : yue0. mocobue st
CTyZieHTOB (hu3. cieanbHOCTel By30B / [pen. T. I'. Kopslesa]. - M34. 2-e, ucnp. u gom. - M. : Hayka,
['n. pen. ¢pus.-mar. aur., 1977. - 552 c. - 1.50., 11 3k3.

[oronHuTebHasE IUTEpaTypa:

1. AHcenbM A. Y. OCHOBBI CTaTUCTHUECKOM (DM3UKU U TePMOJUHAMUKM : [/17151 $hu3. crielia/ibHOCTeH
By30B]. - M. : Hayka, 1973. - 423 c. : uept. - 1.01., 12 3K3.

2. 3aziauu 1o TepMOAVHAMHKe, CTaTUCTUUeCKOU (hr3vKe U KUHeTHYecKoit Teopun. / KonpareeB A.C.,
Patiropogckutii [1.A. - Mocksa : ®u3smartaut, 2007., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=636054&idb=0.

[TporpammHoe obecrieueHrie U VIHTepHET-peCcypChl (B COOTBETCTBUU C COJIePXKaHUEM IVCIUTUIMHBI):

1) YuebHo-oOpa3oBarenbHas Pu3nMKO-MaTeMaTHueckas 6rbmoreka EqWorld
http://eqworld.ipmnet.ru/ru/library/physics/statphys.htm

2) OnektpoHHas 6uboTeka MHCTUTYTa KOCMOGMH3WUeCKUX UCCIeJoBaHUHM U aspoHoMuu um. FO.T".
[ITacpepa (MKDUMA) http://ikfia.ysn.ru/lektsii-i-obzory-dlya-studentov/9-uncategorised/766-stat-
fizik.html

3) B.IT. CmupHoB KYPC CTATUCTUYECKON ®U3NKU. KoHcneKT nekuuii - CaHkT-ITeTep6ypr:
CII6I'Y UTMO, 2010. - 102 c. Yuebnble uzanuss CaHKT-IleTepOyprckoro HaloOHaIbHOTO
HCCJIeI0BaTe/TbCKOT0 YHUBEPCUTETa MH(OPMALIMOHHBIX TeXHOIOT YA, MEXaHUKHU U OTITUKH:
http://books.ifmo.ru/book/613/kurs_statisticheskoy_fiziki._konspekt_lekciy.htm

7. MaTepHua/IbHO-TeXHHYECKoe o0ecreyeHUe JUCHUIIMHBI (MO /1)

YueOHble ayUTOpWU [/ TIPOBeJieHHs] Y4eOHbIX 3aHATHH, MpPeAyCMOTPeHHBIX 00Opa3oBaTenbHON
MPOrpaMMO#, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHUeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpeicTBaMK  00yueHHsi, KOMITbIOTepaMH, CleLdaJu3UpOBaHHBIM  00Opy/OBaHHEM: YueOHbIe
ayJUTOpWU [i7is1 TIpOBe/leHUs1 yueOHbIX 3aHSTHM, MpeJyCMOTPeHHbIX 0Opa3oBaTe/bHOM MPOrpamMmMoi,
OCHallleHbl MYJIbTUMeIUIHbIM 000pyZoBaHNeM (TIPOEKTOp, 3KpaH), TeXHUYeCKUMH CpeJCTBaMU
o0OyueHUsl, KOMIbIOTepaMH, Crleldaji3upoBaHHbIM 000py/j0BaHHEM: [Jisi TIpOBeJileHUs JeKIUi u
MPaKTHUeCKUX 3aHATHH TpeOyeTcsi TUIoBoe 000py/j0BaHue JIeKLIMOHHOW ayAUTOpUM. [/ OArOTOBKH
CaMOCTOSITE/IbHBIX KOHTPOJIbHBIX paboT M /s uxX rpaduueckoro ripejcTaB/ieHUs (ecjiu 3To
HeoOXOoZMMO), a Takke [yis PACIIMPeHUs] KOMMYHHKALMOHHBIX BO3MOXHOCTEH CTy/eHTbI UMeEIOT
BO3MO)KHOCTh paboTaTh B KOMIIBIOTEPHBIX K/lacCaXx C COOTBETCTBYIOIIMM  JIMLIEH3MOHHBIM
NporpaMMHBIM obecriedeHreM U BBIXOZOM B VHTepHeT. [lomelljeHus AJisi CaMOCTOSITE/TBHOM paboThI
00yyaroIMXCsl OCHAllleHbl KOMITbIOTeDHOM TeXHUKOW C BO3MOKHOCTBIO TIOAK/IIOUEHUS K CeTd
MHTepHeT u obecrieyeHbl JOCTYTIOM B 37IEKTPOHHYIO MH(OPMAL[IOHHO-00pa30BaTeNbHYIO Cpefly.



[MTomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMmma cocTtaBieHa B cooTBercTBUM C TpeboBanmsvMu PI'OC BO 10 Hampa/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

Agstop(b1): Kykyiikun Bnagumup AnekceeBuu, JOKTOp (PM3MKO-MaTeMaTHYeCKUX HayK, [JOLIeHT
HopoxkuHa [apesi CepreeBHa, KaHuAaT GU3MKO-MaTeMaTHUeCKHX HayK.

3aBenyroumii Kaeapoii: BukropoB Muxaun EBrenbeBry, KaHAUaT (PU3MKO-MaTeMaTUUECKUX HayK.

[TporpamMma oiob6peHa Ha 3ace/jlaHUM MeToANuUeCKoi Komuccuu ot 12.02.2026, mpoTtokos Ne 5.
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