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PABOYASA MPOrPAMMA YYEBHOW OAUCLUUNINUHBI
51.B.05 — TepmoduHamuka u cmamucmuyeckas chu3uka
Kod u HaumeHosaHuUe ducyunauHbl 8 coomseemcmeuu ¢ Y4ebHbIM nnaHom

1. KO,U, U HAaMMeHOBaHWe HanpaBJiIeHUA I'IO,D,I'OTOBKM/CI’IeLl,MaanOCTM2
14.03.02 S0epHbie ¢husuka u mexHonoauu

2. Mpodunb nogrotToBkUu/cneymanulauma:” dusuka amomHoz20 sdpa u yacmuy, "

3. Keanudumkauumsa BbINyCKHUKA: bakanasp

4. ®opma obyueHus: 0YHas

5. Kacdheapa, oTBeyarLasn 3a peanusauuio AMcunninuHbl: 0802 — meopemuyeckol chusuku

6. CoctaBuTENU NPOrpamMmbl: Anmanues AnekcaHop Hukonaesuy
®HO

K.Gh.-M.H. OOUEeHT

YueHas cimeneHsv YueHoe 38aHxie

7. PekomeHpoBaHa: HMC cusuyeckozo ghakynbmema om 17.06.2022 2. npomokon Ne 6
(HaumeHosaHue pekomeHAyrowet cmpyKkmypel, dama, HoMep NPOMOoKosna)

8.Y4yebOHbIN roa: 2025—2026 CemecTp(bl)/TpumecTp(bl): 7



9. Llenn n 3apaum y4e6HON ANCLUMUNIIUHDI

Llenb — cgphopmuposams y cmyOeHmos8 3HaHusi 06 OCHOBHbIX udesx U Mamemamu4yecKux me-
modax pasHoO8eCcHOU U HepasHO8eCHOU mepMoOUHaMUKU U cmamucmu4eckol ¢u3uKu, a mak-
)Xe eblpabomamb HaebIK UCMOb308aHUSI amux Memo0o8 0s1s peuweHUs KOHKpemHbIX 3adad.

3adayu Kypca: rno3HakoMums cmyO0eHmMo8 C OCHOBHbIMU MOOEsISIMU MaKpOCKOMUYEeCKUX Ccu-
cmeM, UCrosb3yeMbIX 8 paMkKax mepmMoOUHaMUKU U cmamucmuyeckol bu3uku, rnpooemMoH-
cmpuposampe Oelicmeue (hu3u4eCKUX 3aKOHO8, a makKxe rnoka3amb 3¢hheKkmueHoCmMb Memo-
008 mepmMoOUHaMU4YeCKo20 U cmamucmu4yecKoao OfucaHusi pasHOBECHbIX U HEPABHOBECHbIX
rpouecco8 8 MakpOCKOMUYECKUX cucmemax Ha rpumepax pasudHbix modesned.

10. MecTo yyeb6HOM aucuunnuHbl B cTpykType OOIN: Sensemcs ducyunnuHol 6a3oeoli yacmu.
Lns oceoeHus Kypca HeobxoduMo UCoIb308amb Mamepuarl 8CeEX MameMamu4eckux oucyunsiuH ba-
3080l yacmu «Mamemamuka», a makxe OucyurniuH 6asosoli yacmu «@u3ukax. B ceoro oyepeldsb, ma-
mepuar Kypca « TepmoduHamMuka u cmamucmuyeckas puuka» Heobxooum Orsi u3ydeHuUs1 OUCUUNMIUH
«lepeHoc uarnydyeHuli», «PaduayuoHHasi chusukar, « OCHO8bI ceepxrnposodumocmuy, «Du3suka rniasmbsi
U mepmMosiOepHbIX peakyul», npedycMompeHHbix y4ebHbIM rnaHom HarnpasneHus 14.03.02 5Sd0epHbie
pu3uKka u mexHosnoauu.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBblKWN), COOTHECEHHbIe C NNIaHUPyeMbiMU pe3yribTaTaMu OCBOEHUA obpa3oBaTesibHON
nporpaMmmbl (KOMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUKEHUS:

Kog HasBaHwue komne- | Kopg(bl) WHankaTop(bl) MnaHMpyemble pesynbTaTbl 00y4eHus
TeHUUK
MKB-1 | CnocobHocTtb uc- | MNKB-1.3 | YMeHue npoBoauTb | 3HaTb: OCHOBHbIE MOMOXEHUS U MeToAdbl TEPMO-
nonb3oBaTtb n3yyeHve n aHanu3 | AMHaMUKU U CTaTUCTUHECKON (DUSUKMY;
Hay4HO- nuTepaTypHbIX U
TEXHUYECKYIO UH- NaTEHTHbIX NCTOY-
dopmaumio, oTe- HWKOB MO TeMaTuke | YMeTb: ucnonb3oBatb B MNpodecCnoHanbHon
YECTBEHHbIN U nccrnegoBaHum OEeATeNbHOCTN 3HaHWS O CBOWCTBax MUKPO- U
3apybexHbIn MaKpoCuCTeM, a Takke MeTodax MX uccrnegosa-
OnbIT N0 TemaTtu- HWSI, NPUMEHATb MOMyYeHHbIE 3HaHWUS AFs OCBO-
Ke uccrnegoBaHus, €HUst MPOUIBbHBIX AUCUMNIIMH U pPELLEHNs Npo-
COBpPEMEHHbIE deccuoHarnbHbIX 3a4av;
KOMMbIOTEPHbIE
TEXHOMormm n
NHopMaLMOoH- Bnapetb: coBpeMeHHbIM annapaTtoMm TeopeTude-
Hble pecypchbl B CKON N MaTemMaTnieckon pusmkn, HeobxoanmbIM
cBoeu Ons pelweHns 3agady TepMoauMHaMUKUM U cTaTu-
CTUYECKOWN (PU3MKMN.

12. O6bem gucuunnuHbl B 3a4eTHbIX eauHMUax/yYac. (s coomeemcmsuu ¢ y4ebHbIM MIaHOM) —
4/144.

Popma NPOMEXYTOUYHON aTTeCTaLMM (3ayem/sKk3ameH) IK3aMEH.

TpyAoeMKoCcTb No BuUAam y4ye6Houn paboTbl

TpynoemMkocTb
Bug yyebHow paboTbl Bcero Mo cemecTtpam
7 cemecTp Ne cemecTpa
AyaNTOpHbIE 3aHATUSA 72 72
nekuum 36 36
B TOM 4ucne: npakTu4eckune 36 36
naboparopHble
CamoctosaTenbHas paborta 36 36
B TOM YMcne: KypcoBas pabota (npoekT)
dopma NpomMeXYyTOYHOM aTTecTaumm 3K3ameH - 36 3K3ameH - 36
(3k3ameH — _ 4ac.)
UTtoro: 144 144




13.1. CopepxaHue QUCLUMNIUHDI

Ne n/n

HanmeHoBaHue pasgena
OVCLUUNIUHBI

CopepxaHve pasgena OucUuUnnHb

Peanusauus
pasgena guc-
LUMNAMHBI C MNo-

MOLLbIO OHManH-
Kypca, QYMK*

1. NNekunn

1.1

BeeneHune

TepmognHamMuka M ctatucTudeckas msmnka Kak
Teopusa Makpockonuyecknx cmcteMm. Makpockonu-
yeckoe U MUKPOCKOMUYECKOe onucaHue pusnye-
Cckux cuctem. [1Ba cnocoba onucaHus Makpocu-
cteM. COOTHOLLEeHNe mexay TepMOoAWHaMUKOW U
CTaTUCTUYECKON (PUNKOMN.

1.2

OCHOBHbIE NOHATUA 1
3aKOHbI TepMOANHAMUKN

|_|OCTyJ'IaTbI TeEPMOANHAMUKN.
CKMne CUCTEeMbl.

TepmoanHamude-

1.3

MeToabl 1 NpunoXxeHns
TepMOAMHaMUKN

MeToabl TepMoAUHAMUKM (MEeTOoA KpyroBbIX Mpo-
LeccoB, MeTo TepMOAMHaMMYECKUX NOoTeHuuma-
nog). O6Lwme ycrnoBums paBHOBECUSA N YCTONYNBO-
CTM TepMOoOUHAMUYECKMX CUCTEM. TepmoauHa-
Mu4eckme HepaBeHcTBa. MexaHudeckoe u ctatu-
CTU4eckoe onucaHuve Mmakpocuctem. Pasosoe
npocTpaHcTBO. Teopema Jlnysunnsa. Oprogude-
ckasa npobnema. MukpokaHOHMYeCKoe pacnpege-
nexve. KaHoHuyeckoe pacnpegeneHve [m66ca.
CeouctBa NapameTpoB KaHOHMYECKOro pacnpe-
Aenexus.

1.4

OcHoBHble npeacTaene-
HWA cTaTUCTUYeckon du-
3UKM

CBs3b 3HTPONUKU C BEPOSTHOCTLIO. BeposTHOCT-
HbIA CMbICT BTOPOro Hayana TepMOoOMHaAMUKN.
DyHKUMA pacnpegeneHns ons aHeprun. Cessb
KaHOHMYECKOrO N MMWKPOKAHOHWYECKOro pacnpe-
neneHun. MgeanbHbld nsotepmmyeckuin ras. lNa-
pagokc mb6ca.

1.5

Knaccuueckas cratmuctu-
yeckas usnka paBHo-
BECHbIX CUCTEM

Teopema 0 paBHOMEPHOM pacnpeneneHmm KuHe-
TUYECKOM 3HEPTUMM MO CTeneHsiM cBoboabl U Teo-
pema o Bupuane. Knaccuyeckaa Tteopusa Tenrno-
eMKoCTn TBepgoro Tena. OgHovacTu4yHble pac-
npeneneHus. PacnpeneneHue Makcsenna-
bonbumMaHa Ons wnaeanbHOro rasa. YpaBHeHue
BaH-gep-Baanbca.

1.6

KBaHTOBas ctaTuctuye-
ckast mamka

KBaHTOBOE KaHOHMYecKkoe M DonblLIOe KaHOHMYe-
ckoe pacnpegeneHusi. KeaHTtoBasi Teopust TeNo-
€MKOCTW TBepAblx Ten. KBaHTOBble pacnpenene-
HUA ONnSg maeanbHbiX ra3oB. Pacnpegenenus bo-
3e-JnHwrTerHa n Pepmm—[upaka. Ycnosme Bbl-
pPOXAOEHNS MAeanbHbIX ra3oB. YpaBHEHME COCTO-
SHMS KBAHTOBbIX ra3oB. Cnaboe BbipoxaeHne 6o-
3e- 1 bepmmn-raszoB. CUMbHOBBLIPOXAEHHBLIN B0o3e-
ras. bos3e—OnHWTENHOBCKas koHaeHcauus. [Npu-
MeHeHne cTaTUCTUKM Bo3e—3nHwTenHa Kk Tenno-
BOMY PaBHOBECHOMY M3Iy4YeHuto. BbipoxaeHHbIN
SNEKTPOHHBIA ra3. ONeKTpOoHHas TEMSI0EMKOCTb
MeTannos.

1.7

OCHOBbI KUHETUKHU
HepaBHOBECHbIX MpoLec-
CcoB

OcCHOBbI TEOPUN HEPABHOBECHbLIX MNPOLIECCOB.
OnemeHTbl Pur3ndeckon KnHeTukn. KnHetmyeckoe
ypaBHeHne BonbumaHa B npubnmwkeHun penak-
caumu.

2. MpakTnyeckune 3aHATUA

2.1

OcCHOBHbIE NOHATUA TEp-
MOOVHAMWKM

Moctynatel TepmoguMHamuku. [NepBoe M BTOpoe
Havyana TepmogvHamukn. Meton TepmMoanHamu-
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yeckux noteHumanos. CeoboaHas aHeprus. Tep-
MOAMHaMMKa AWIMNEKTPUKOB U MarHeTukoB. Tep-
MOAMHaMMKa CUCTEM C NepeMeHHbIM YMCIIOM Ya-
ctuu. Teopus hasoBbIX NEPEXOA0B MNEepBOro U
BTOPOro poja.

2.2

OcHoBHbIe NpeacTaene-
HUSA cTaTucTndeckon oum-
3UKM

dasoBoe npocTtpaHcTBO. Teopema JlnyBunns. Op-
rognyeckas runoTesa.

23

Knaccuyeckas ctatuctu-
Yyeckas punsnka paBHo-
BECHbIX CUCTEM

MwukpokaHoHMYeckoe pacnpeneneHmne. CBs3b 3H-
Tponun n BepoAaTHOCTU. KaHoHun4yeckoe pacnpe-
penenve. WpeanbHbln ra3. PacnpepeneHue
Makcsenna v bonbumaHna. Bornbluoe KaHOHMYe-
ckoe pacnpegenenne. Knaccmyeckas Teopus
TENI0EMKOCTM TBEPAbIX TEN

24

Cratnctudyeckas Teopud
noeanbHbIX CUCTEM

PelweHne TMNOBLIX 3aga4y Ha pacyeT cTtatucTn4e-
CKUX XapaKTeEPUCTUK nageasjibHOro rasa

2.5

Crartuctnyeckasa dumsmka
KBaHTOBbIX CUCTEM

KBaHTOBOe kaHOHW4eckoe pacnpegeneHve. Pac-
npegenedne depmun-fupaka. Temnepatypa Bbl-
poXaeHNs. BbIpOXOEHHbIA 9NEKTPOHHLIN  ras.
OneKTpoHHas TennoeMKocTb meTannos. Pacnpe-
geneHne bose-OnHwTenHa. fABneHne 0Oo3e-
KoHOeHcaumn. PaBHOBecHoe TernnoBoe usnydye-
Hve. Popmyna lNnaHka.

2.6

HepaBHoBecHasa TepMo-
AnHamuka. Pmusndeckas
KWHEeTuKa

PelweHne TMNOBbLIX 3ad4ay Ha pacyeT KuHeTu4e-
CKNX KOI(PPULINEHTOB

* 3arnonHsemcs, ecsiu omoesibHble pa3desibi OUCUUMIIUHBI U3y4aomcsi C NoMowbio OHNalH-Kypca. B KosoHke
lMpumeyaHue Heo0bx00UMO yKa3amb Ha3gaHue oHnalH-Kypca unu QYMK. B Opyaux criyyasix e syeliku cmagsmcs
rpoYyepKu.

13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUALI 3aHATUN

Bugbl 3aHATUI (KONTMYECTBO YacoB)

Ne HanmeHoBaHue TeMbl NaGopa-

n/n | (pasgena) gucumnnuHel | Jlekumn MpakTuyeckme TOpHblE CamocTodatencHas pabota | Bcero

1 | BeegeHue 2 2
OCHOBHbIE NOHATUA 1

2 | 3aKOHbl TEpMOANHaAMU-
KU 2 2 2 6
MeToabl 1 NpUNoXeHust

3
TEPMOSMHAMUKN 6 6 6 18
OcHoBHbIE NpeacTas-

4 | NneHns ctaTUCTUYECKOMN
dur3mnKn 4 6 6 16
Knaccuyeckas ctatu-

5 | cTudeckas omsmka
pPaBHOBECHbLIX CUCTEM 8 8 8 24

6 KBaHTOBas ctaTtucTu-
yeckas pusnka 10 10 10 30
OCHOBbI KUHETUKHN

7 | HepaBHOBECHbLIX NPO-
LLeccoB 4 4 4 12
Ymoeo: 36 36 36 108

14. MeToanyeckue ykasaHus Ana oby4varowmxcsa no OCBOEHUIO AUCLUMUNNUHBI: (pekomeHda-
yuu o6yqaiou4umcg 10 0C80EHU0 OUCUUMIUHBI: YKa3aHue Haubornee CrioXxHbIX ,08306/706, pa60ma C KOHCcrneKkmamu
nekyud, rnpe3eHmauyuoHHbIM Mamepuariom, peKomeHOauuu 10 8bINOJIHeHUro KprOGOLj pa6ombl, 1o opeaHu3auyuu
camocmosimeribHoU pabombi o ducyurisuHe u op.)
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|_|pl/l OCBOEHUN NEKLUMOHHOIro martepuana 06yqa+ou.|,mmc;| Heo6Xo4MMO NOHNMATL CBA3b KaXaon Nekumm ¢ npeabl-
oyummMmun, ee MecTto 1 posb B TeKyLIJ,eIZ rnaBe; Ha 3aHATUAX peKoMeHAYyeTCA 3afaBaTb YTO4YHAKOLLME BOMNPOCHI npe-
nogasartersto, JOMallHWe 3adaHna cnenyeTt cucreMaTtudeckn BbiMONMTHATD.

15. NepeyeHb OCHOBHOW U AONOSIHUTENLHOM NUTepaTypbl, PECYpCOB UHTEPHET, He0bXxo-

OUMbIX AN OCBOEHUA ANCLUUNIINUHDI (crnucok numepamypbi oghopmisemcesi 8 coomeemcemeauu ¢ mpebo-
eaHusamu OCT u ucrnionb3yemcsi obwjasi ckeosHas Hymepauusi 07151 ecex 8UO08 UCMOYHUKOS)

a) OcCHOBHas nuTeparypa:

Ne n/n MICTOYHNK
AHcernbm, A.N. OcHoebl cmamucmu4eckol hu3uKku U mepMoOUHaMUKU [ONIeKMPOHHbIU pe-
1 cypc] : y4uebHoe nocobue. — 3nekmpoH. OaH. — CI16. : [laHb, 2007. — 427 ¢. —
<URL.:http://lanbook.lib.vsu.ru/books/element.php?pl1 id=692>
KanawmHukos, H.I1. pagbuyeckue memooOsbi peweHus 3aday rno MoseKynspHO-KUHEMUYECKoU
5 meopuu u mepmMoOuHaMmuKke udeasibHbIX 2a308 [BNeKmMpPOHHbIU pecypc] : y4ebHoe nocobue /
H.I. KanawHukos, B.l1. KpacuH. — GnekmpoH. 0aH. — CI16. : [laHb, 2011. — 190 ¢. —
<URL:http://lanbook.lib.vsu.ru/books/element.php?pl1_id=672>
Kukoun, A.K. MonekynspHas ¢usuka [OrieKkmpoHHbIU pecypc] : y4ebHoe nocobue / A.K.
3 KukouH, N.K. KukouH. — 3nekmpoH. 0aH. — CI16. : JlaHb, 2008. — 482 ¢c. —
<URL.:http://lanbook.lib.vsu.ru/books/element.php?pl1 id=185>
JleoHmosu4, M.A. BeedeHue 8 mepmodOuHamuky. Cmamucmudeckas pusuka [QneKkmpoH-
4 HbIl pecypc] : y4ebHoe nocobue. — AnekmpoH. 0aH. — CI16. : [laHb, 2008. — 420 ¢c. —
<URL.:http://lanbook.lib.vsu.ru/books/element.php?pl1 id=226>
MupoHosa, . A. MonekynspHas ¢usuka u mepmMoOUHaMuKa 8 gorpocax u 3adadax [Onek-
5 MPpPOoHHbIU pecypc] : yuebHoe nocobue / .A. MupoHoea, H.H. bpaHdm, A.M. Caneukut. —
AnekmpoH. daH. — Cr16. : JlaHb, 2012. — 475 ¢c. —
<URL.:http://lanbook.lib.vsu.ru/books/element.php?pl1 id=3718>
Casenbes, N.B. Kypc ¢busuku. B 3-x mm. T.1. MexaHuka. MonekynspHas ¢husuka. [Orek-
6 MPOHHbIU pecypc] : y4ebHoe nocobue. — nekmpoH. OaH. — CI16. : JlaHb, 2008. — 352 c.
— <URL:http://lanbook.lib.vsu.ru/books/element.php?pl1 id=509>
TenecHuH, B.P. MonekynspHas ¢usuka [QnekmpoHHbIl pecypc] : y4ebHoe rnocobue. —
7 AnekmpoH. daH. — CIr16. : JlaHb, 2009. — 361 ¢. —
<URL.:http://lanbook.lib.vsu.ru/books/element.php?pl1 id=391>
6) gononHuTenbHasa nuTepaTtypa:
Ne n/n MICTOYHNK
8 Jlanday J1.[4. Cmamucmudeckas ¢pusuka / J1.4. JlaHOay, E.M. Jlugpwuy. — M.: Hayka, 2001.
- 613c.
9 Pymep 1O.6. TepmodOuHamuka, cmamucmudeckas pusuka u kuHemuka / KO.5. Pymep, M.LL.
PbigkuH. — Hosocubupck: M30-eo0 Hosocubupck. yH-ma, 2000. — 608 c.
10 Tepneykud 5.I1. Cmamucmuyeckasi ¢pusuka / A.11. Tepneuykuld. — M.: Beicw. wk., 1994. — 350 c.
B) MH(pOPMAaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTerbHbIE pecypchl (OuLmnanbHble PeCYpPChbl UHTEPHET)™:
Ne n/n Pecypc
11 <URL.:http.//www.lib.vsu.ru/elib/texts/method/vsu/m12-205.pdf>.
12 <URL.:http.//www.lib.vsu.ru/elib/texts/method/vsu/m10-227.pdf>.

* Brayvane ykasbigaromcsi O6C, ¢ komopbimu umeromcesi doeoeopa y BIY, 3amem OmMKpbimbie 371€KMPOHHO-
obpasosameribHble pecypchbl, oHnalH-Kypcbl, QYMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, nocobus, 3adaqyHuKku, MemoouyecKkue yKa3aHusi 1o 8bIMNOMTHEeHUIO rpak-

muydecKkux (KOHMpPOIbHbIX), Kypcosbix pabom u dp.)
Ne n/n MCTOYHNMK
TepmoduHamuka u Krnaccudeckasi cmamucmudeckas ¢husuka : y4ebHoe rnocobue 0nsi eyzoe / A.H. An-
1 manues, N.B. KonbimuH, C.U. Mapmo, T.A. Yypakosa .— BopoHex : U3damernbckuli dom BIY. — 2015
—71c.
2 KeaHmosas u HepasHosecHas cmamucmuka / A.H. Anmanues, W.B. KonbimuH, C.U. Mapmo, T.A. Hy-



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://www.lib.vsu.ru/elib/texts/method/vsu/m12-205.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-227.pdf
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pakoea .— BopoHex : UL BIr'y. — 2010 .— 47 c.

Jlekuuu no mepmoduHaMuKe, cmamucmu4eckol husuke u ¢husudeckol KuHemuke : y4ebHoe rocobue.

3 Y. 1. TepmoduHamuka u Knaccu4yeckasi cmamucmudeckasi ousuka / A. H. Anmanues, C. . Mapwmo, T.
C. CapaHueea .— Boponrex : Usdamenbckul 0om BI'Y, 2019 .— 104 ¢. — Tupax 25. 6,5 n.n. — ISBN

978-5-9273-2811-6 (4. 1) .— ISBN 978-5-9273-2811-6.

Jlekyuu no mepmoduHamMuKe, cmamucmu4ecKkol husuke u ¢pusudeckol KUHemuke : y4ebHoe rnocobue.

4 Y. 2. KeaHmosasi cmamucmuka, ¢bsiykmyauuu, OCHO8bl meopuu HepasHOBECHbIX rpouyeccos / A. H.

Anmanues, C. . Mapmo, T. C. CapaHueea .— BopoHex : Usdamenbckut dom BI'Y, 2020 .— 107 ¢. —

Tupax 25. 6,7 n.n. — ISBN 978-5-9273-2971-7.

17. O6pa3oBaTenibHble TeXHONOrMu, UCnosnib3yemMbie Npu peanusaumum y4yebHoOW AucLUM-
NSWHbI, BKIKOYasA AUCTaHUMOHHble obpasoBaTtenbHble TexHonorum (OOT, aneKTpoHHoe
obyuyeHue (30), cmewaHHOe 0Gy4eHune):

18. MaTepmnanbHoO-TeXHU4YECKOEe obecneyeHme AUCLUNIINHDI:

JlekyuoHHas aydumopusi, docka, y4ebHasi numepamypa, OucrieliHbil Knacc.

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLEeNn N NPOMEXYTOYHOWN aTTecTaumm

MopanoK OUEHKM OCBOEHMS obydalowmMucs y4eGHOro martepuana onpeaensieTcss co-
AepXXaHueM crieayoLmx pa3aenos AMCLUUNIHGI:

HanmeHoBaHwue pasge- Komme- WHankaTop(bl)
na AvcumniuHel (Moay- OOCTVDKEHUSI OueHouHble cpeacTea
TeHumsa(n)
ns) KoMneTeHummn
Pasgenbl 1.1 - 1.7, MKB-1 MKB-1.3 KOHTpornbHasi paboTta 1,
21-2.6 KOHTpornbHasi paboTta 2.
lMpomexyTodHasa aTTectaums
dopma KOHTPONs — 9K3aMeH

Ne
n/n

1.

Cnncok BOMpOoCoB K 3K3aMeHy

20. TunoBble OUEHO4YHbIe cpeacTBa U MeToAUYeCKne matepuanbl, onpeaensowme npo-
ueaypbl OLleHUBaHUA

20.1. TeKyWwMN KOHTPOSb yCneBaeMocTun

KoHTponb ycrneBaemMocTu No AUCLMNIMHE OCYLLECTBSETCS C NOMOLLbIO CreayHLLIMX OLEHOYHbIX
cpencTB: KOHTporbHas paboTa 1, KoHTpornbHas paboTa 2.

Mpumep BapnaHTa KOHTPOJIbLHOW pa6oThi 1.

1. HanTu BenuumHy ctaTucTMyeckoro Beca Ans nsonupoBaHHom cucteMbl N HeB3aMMoOencTByto-
LLINX NIMHENHBIX FTAPMOHUYECKMUX OCLMINISATOPOB, NOMELLEHHbLIX B O4HOPOAHOE 3feKTpuyeckoe no-

ne HanpshkKeHHOCTU € (YacToTa ocumnnaTopa o, 3apsg e, macca m).

2. HanTu BHYTPEHHIOW 3HEPIUIO N YpaBHEHUE COCTOSHUA OMs1 naeanbHOro M3oTePMUYECKOro rasa
n3 N monekyn B obbeme V, Monekynbl KOTOPOro MMEHT SHEPruto, MPONOPLMOHANbHY0 MOLYIIO
nmnynbsca: Hi = c|pj.

3. VpeanbHblt ogHOATOMHBbIN ras, coctosawmni n3 N yactuL, Maccor m, 3akstodeH B 6€CKOHEeYHO Bbl-
COKWI LUNUHAP U NOMELLEH B OQHOPOAHOE rpaBuMTaumMoHHoe none. Cnucrtema HaxoguTcsa B COCTO-
SAHAM TEPMOLMHAMMYECKOro paBHOBeCUS nNpu Temnepatype T. Bblumcnute cBOGOOHYIO SHEPTUIO
cuctemMbl F 1 TennoemMKkocTb C,.

4. NmeeTtca ngeanbHbIN ras, coctoAwnin 3 N oqHOaTOMHbIX MOEKyr, HaXOAdALWMXCa Npu TeMmnepa-
Type T. BbluMCnnTb HaMBeposATHENLLEE 3HAYEHNE MOMHON SHEPTMM CUCTEMBI.

Mpumep BapnaHTa KOHTPOJIbLHOW Pa6oThI 2.

1. HanTtun naBneHve anekTpoHHOro rasa npu ycnosum KT<<[l.
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2. [Ona ynbTpapenaTtMBUCTCKOrO 3MEKTPOHHOro ra3a HanguTe CBA3b MexXAy AaBfEeHWEM U MOJSTHOW
3Hepruen npu temnepatype T =0 K.

3. Hanmgute uncno hoTOHOB paBHOBECHOIO U3Ny4YeHUs B eAuHULEe obbema ¢ ASIMHOW BOSHbI B WH-
Tepsane A , A+ dA.

4. Hantn oTHoweHue 4ymcna yactuy 6o3e-rasa N+, Haxogawmxca B 603e-koHgeHcaTe, K NOfHOMY
yncny yactuy N npu temnepaType T< To (To — TemnepaTtypa 603e-koHgeHcaLmm).

OnwuncaHne TexHoNornmM NpoBeaeHUs
Ha pelueHune 3agaHuii KOHTPOIbHbIN paboThl BbiAeNseTCA 2 akagemudecknx vYaca. Npu pelwerHnn 3agay
CTYAEHT MOXET NoNb30BaTbCA 3apaHee NoAroTOBNEHHbIMY METOAMYECKMMN MaTepranamu.
TpeboBaHNA K BbINOMHEHMIO 3a4aHUIA (MK LKanbl U KpUTEPUN OLIEHNBAHMS)

OugeHka «OTINYHOY: [100pobHbIe U 6e30WUb0YHbIE pelieHuUs ecex 3aday, oMycKarmcsi He3HayUumesibHbIe 8bi-
qucnumersibHbIe HEMOYHOCMU.

OueHka «xopoLo»: ModpobHbie peweHus gcex 3aday, 8bi6op npasusibHo20 xoda peweHus 0ns ecex 3adad.
Honyckaromces eblquciumernsHble HeMOYHOCMU, @ MakKXe HernoJsIHoe 8bIMo/IHEHUE 0mMOesbHbIX 3adaHudll.

OueHKa «ynoBNeTBOPUTENbHOY: peweHue omoesbHbIx 3adad, Q0orycKaromesi He3HayumesibHble HeMmoyHo-
cmu 8 eblbope memoda u xoda peuweHuss 3adayu.

OueHka «Heya0BNEeTBOPUTENbLHOY»: omcymcmeue npasusibHO peweHHbIX 3aday, Ucrob308aHUe OuUB0YHbIX
Memodos u npuemos Orisl peleHus NocmasseHHbIX 3adau.

20.2. NpomexyToyHaa atrecTauus

lMpomexyToyHasa aTTecTtaumsa no OMCLUUMNNVHE OCYLLECTBISETCH C MOMOLLbIO Creaylowmnx oue-
HOYHbIX CPeaCTB:
Cnu1cok BOMpOCOB A4St NPOBeeHUs 3k3aMeHa
(HaumeHosaHUe OUEeHOYHO20 cpedcmea NPoMeXymo4YHol ammecmayuu)

1. MNocTynatbl TEpMOANHAMMKN (TEPMOLMHAMMYECKME CUCTEMBI, COCTOSIHUE TEPMOANHAMMYECKOrO paB-
HOBecKs, NoCTynaT agauTMBHOCTK, TeMnepaTypa, 3 Hayana TepMoaNHAMMUKNY).

2. MeToa TepMoaNHaMMNYECKNX NOTEHLMANOB (BHYTPEHHASA 3HEprus, cBoboaHast aHeprus) aHTanbnms,
aHeprua M'Mbbca kak TepMmoagnHaMmnyeckne noTeHunansl).

3. Ycnosus paBHOBECUS N YCTOMYMBOCTU CUCTEM (M30MMpOBaHHas cuctemMa, cMcteMa C NOCTOSAHHbIM
obbemMoM B TepMocTaTte, cMctema npu NnocTostHHOM AaBneHun B

TepmocTaTte).

4. MukpokaHoHu4eckoe pacnpegeneHune (reomeTpuyecknii CMbICIT HOPMUPOBOYHOTO MHOXUTENS, BbIBOA
OCHOBHOIO TEPMOAMHAMUYECKOro TOXAECTBA U3 MUKPOKAHOHMYECKOro pacnpeneneHns, pacyet TepMo-
ANHAMNYECKUX BENNYMH, naeanbHbI N30NMPOBaHHbIN ras).

5. KaHoHnueckoe pacnpegenenue N'mbbca (BbIBOg KAHOHMYECKOro pacnpeaeneHms

N3 MUKPOKAHOHMYECKOro) CBOMCTBA NapaMeTpPOB KAHOHUYECKOrO pacnpenerneHuns, pacyeT TepMmoanHa-
MWUYECKNX BEMNYMH).

6. PyHKUMA pacnpegeneHnsa ang aHeprum (pacnpegeneHme no 3Heprum B U3ofMpoBaHHOM U N30TepMu-
YecKon cucTemax, CBA3b KAHOHNYECKOrO N MUKPOKAHOHUYECKOro

pacnpegeneHuni).

7. QHTpPONUS 1 €€ CBA3b C BEPOATHOCTbIO COCTOAHNSA. CTaTUCTUYECKUIA CMbICIT BTOPOro Havana Tepmo-
ANHAMUKK (TEpMOAMHaMMYECKasi BEPOATHOCTb, NpuHUMN BonbumaHa).

8. MgeanbHbili nsotepmnyeckuii ras. Napagokc MMboca.

9. PeanbHbin ras. YpaBHeHne BaH-gep-Baanbca (BupnanbHoe pasnoxeHue, aHeprnsa B3anmogencTems
MOJIEKYI, CMbICIT MONPaBOK B ypaBHeHMM BaH-gep-Baanbca).

10. Teopema o paBHOpacnpeaeneHnn KNHETUYECKOM 3HEPrUKN No cTeneHsam ceoboabl. Teopema 0 BUpK-
ane (npumMepbl MPUMEHEHNS: OAHOATOMHbIV U ABYXaTOMHbIW aearnbHbIA ra3, cucteMa rapMoHUYEeCKUX
OCLMNNSATOPOB).

11. Knaccuyeckasn Teopus TENNOEMKOCTU TBEPAbIX TeN (NpubnmkeHne manbix konebaHuin, 3akoH
OtonoHra—I1Tn, OTKNOHEHNE pac4eTHOW TeMnepaTypHON 3aBUCUMOCTM TEMNIOEMKOCTHU

OT 9KCNEPUMEHTANbHON).



12. OgHovacTu4Hble pacnpeneneHus (pacnpegeneHne Makceenna no NPOeKUmsam un

abCconTHBIM 3HAaYEeHNsIM CKOPOCTU, pacnpeaenexHve bonbumaxa).

13. TepmognHammka cMcTeM C NEPEMEHHBIM YMCOM YacTuL, (XMMUYECKMI NOTeHUMar, CBA3b C MNOTEH-
umanom M'mb6ca, NnpomsBogHbIE XMMMIOTEHLMANa No 4aBneHno 1 Temneparype, 6onbLwon TepmogmHa-
MUYECKMI NOTEHLMan).

14. CtaTucTnyeckoe onmcaHme CUCTEM C NepeMEHHbLIM YMCIIOM YacTul, (6onbLIOe KaHOHMYEeCKoe pac-
npegeneHve, pacdeT MakpornapaMeTpoB U CPeAHEero 3Ha4YeHns yncna

YyacTuu, naeanbHbI ra3 ¢ NeEpPEMEHHbIM YUCIOM HacTumL).

15. ®asoBoe paBHoBecue. Pa3oBble nepexoabl NEPBOro poaa (ycrnoBue paBHOBECUS

a3 B 0JHOKOMMNOHEHTHOW ABYyx(hasHoM cucteme, andpepeHumnanbLHoe ypaBHeHNe

KpunBoW ba3oBoro paBHoBecua — ypasHeHne KnanenpoHa—Knaysuyca, paBHoBecue

Tpex as, TponHasi Touka).

16. ®a3oBble Nepexoabl BTOPOro poga (Ckadkm TensI0eMKOCTN) CKUMAEMOCTU U

KoadhhuLmMeHTa TENSIOBOrO pacLUMPEHNs) CBA3b Mexay HUMK) guddepeHumansHoe

ypaBHEHME KPMBOWN ha30BOro nepexoda - ypaBHeHne ApeHdecTa).

17. KBaHTOBblE KaHOHMYECKOE M BOMbLLIOE KaHOHMYEeCKOe pacnpeneneHns (BEpoATHOCTb HAXOXKOEeHUS
CUCTEMbI B CTALMOHAPHOM COCTOSIHUM M B COCTOSIHUW C JA@HHOW

3Heprven, CMbICN NapameTpoB KBAHTOBOIrO KAHOHNYECKOrO pacnpeneneHus, pacyeT
TepMOLMHAMMYECKMNX XapaKTEPUCTUK CUCTEMBI).

18. lNepexoq K HENPEepPbIBHOMY CNEKTPY SHEPIMIA NPU CTaTUCTUYECKOM ONUCAHUK

KBaHTOBbIX cucTeM (ha3oBbii 00 bEM, MPUXOSALLMACA HA O4HO KBAHTOBOE COCTOSIHME,

pacyeT aHEpPreTMYeckon NNOTHOCTM COCTOSHNIA).

19. KBaHTOBbLIN OCUMNNATOP (pacyeT cpegHen aHeprum ocumnnisaTopa, obnactu BbICOKON U HU3KOWN TEM-
nepatypbl, Teopusa AVHLWITENHA TENSIOEMKOCTM TBEPAbIX TEn).

20. KeaHTOBaga Teopusa Tennoemkoctn [lebas (pacnpeaeneHme ocumMnnsaTopoB no

yacTtotam B mogenu [lebas, pacueT cpeqHen aHeprust Kpuctanna, noBegeHne TensioeMKoCT Npuy BbICO-
KMX N HU3KNX TemnepaTypax).

21. KBaHTOBble pacnpefeneHns ansa ngeanbHbiX ra3os (TOXO4ECTBEHHOCTb YacTu,

O[HOYACTUYHOE OnucaHne naeanbHbIX CUCTEM, YUCTa 3anOfHEHUS).

22. PacnpeneneHunst bose—O3OnHwTenHa n Pepmu—/Aupaka (cpegHue 3Ha4yeHust Yncen 3anosfiHeHNs B
cuctemax 6030HOB 1 (PepMUOHOB, pacyeT CpeaHen SHepPruun, ycrnosme HOPMUPOBKK).

23. TemnepaTypa BbIpOXOEHNSA 1 NEepexo K KInacCu4eckon ctatucTuke (ycrnosme

nepexoaa KBaHTOBbIX pacnpeneneHnin B KInaccuyeckoe, ero MHTepnpeTaumsi, oueHka

TemnepaTtypbl BbIpPOXXAEHMSA ANS BO34yXa NPU HOPMasbHbIX YCIOBUSIX U NIEKTPOHHOrO ra3a B MeTanne).
24. YpaBHEHNEe COCTOSHUSA KBAHTOBbIX MaearnbHbIX ra3oB (pacyeT 60nbLIOoro TepMOAMHaMMUYECKOrO No-
TeHuuana v BblBOA4 YpaBHEHWUSI COCTOSIHUSA).

25. CnnbHOBbIPOXAEHHbIN 603e-ra3. bose-anHIWTENHOBCKasA KOHAEHcaums (MoBeaeHne XuMnoTeHumana
npv NOHWXEHUW TeMmnepaTypsbl, ABneHue 6o3e-koHAeHcauuun,

TemnepaTypHasi 3aBUCUMOCTb 3HEPrun 1 AaBneHus B ycrioBusix 603e-koHaeHcaumm).

26. ONeKTPOHHbIM ra3 B MeTanne npun Hyneson Temnepartype (aHeprus depmu, cpegHasa aHeprua u oas-
neHne B NOMHOCTbLIO BbIPOXAEHHOM 3NIEKTPOHHOM rase, pacnpegenenne depmu-upaka npu Hynesow
Temneparype).

27. OCHOBbI TEOPUN HEPABHOBECHbIX NPOLIECCOB ((HEHOMEHONOrMYECKMUIA U MUKPOCKONMUYECKMI NOAXO-
abl). KnHetnyeckoe ypaBHeHne bBornbumaHa (ypaBHEHME Ha OQHOYACTUYHYIO (PYHKLUNIO pacnpeaeneHns
B pa3pexeHHOM rase npu yyeTte napHbIX CTONTIKHOBEHWUNA).

28. KuHeTn4yeckoe ypaBHeHME B penakCcaunoHHOM NpubnmkeHnn (3ameHa HENMMHENHOrO CTOSTKHOBU-
TENbHOrO YSieHa Ha NIMHENHbIN periakCaunoHHbIN).

29. NpumMeHeHe KMHETUYECKOro ypaBHeHMA bonbumaHa B penakcaumoHHOM NpUBNmKeHnn K onmcaHmto
3NEKTPONPOBOAHOCTM ANEKTPOHHOrO rasa (pacyeT KoadhdumumeHTa anekTponpoBOAHOCTH, 3aKOH Buae-
MaHa — dpaHua).

Cnucok 3agay ansa sk3ameHa.
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1.Havitn pa3oBbIi 06bEM, OrpaHNUYEHHBIN TMNEPNOBEPXHOCTLIO 3Heprn H(q,p) = E, 1 NNOTHOCTb CO-
CTOSIHUI (CTAaTUCTUYECKUI BEC) ANs agmabaTnyeckn n3onmpoBaHHOro ngeansHoro rasa u3 N ogHoatom-
HbIX MOJieKyn c aHepruen E B obbeme V.

2. Ina N HeB3aMMOOENCTBYIOLLMX NIUHENHBIX rAPMOHUYECKUX OCLMMNNATOPOB C 3Hepruen E cnpaseanueo
MUKpPOKaHOHMYeCcKoe pacnpeneneHue. Beluncnutb anga aton cuctemol asoBbin 06bem I, aHTponuio S n
Temnepartypy T.

3.HaiTtu ypaBHeHMe COCTOSAHUA 1 TeNNOEMKOCTb 415 KNacCMYeCcKoro ynbTpapensTMBUCTCKOro rasa ¢
3aKOHOM AMCnepcun € = cp, rae ¢ — CKOpOCTb cBeTa. ['a3 HaxoanTca Npu NOCTOAHHOW TemnepaType T.

4. [1ns1 \30TEPMNYECKOrO0 OAHOATOMHOIO naeanbHOro rasa u3 N Monekyn, 3aknio4eHHoro B oobeme V,
BbIYUCNINTL BHYTPEHHIOK SHEPTUt0, TENNOEeMKOCTb Cy 1 NONYYNTb YpaBHEHMNE COCTOSHUS.

5. Hantu cpegHee 3HayeHne obpaTHOM BENMYMHBLI CKOPOCTU MOMEKYnbl B rase. a3 nogaepxvsaeTca
npu NoCTosiHHON TemnepaType T. Macca ogHon Monekynbl m.

6. Hantu ueHTp TskecTn 6eckoHeyvHoro ctonba ngeanbHOro ra3a B 04HOPOAHOM MOME TSHKECTU, ecnn
yckopeHue cBoboaHOro nageHnst g, Macca Monekynel m. Temneparypa T.

7. B knaccmyeckoM ynbTpapenaTMBMCTCKOM MaeanbHOM rase HamTu CpeaHue n HanBepoATHENLINE 3Ha-
4YeHMs UMNynbca 1 3Heprum YacTuupbl. Temnepatypa rasa T. B ynbmpapenamusucmckom duarna3oHe
SHepeausi cesizaHa ¢ UMIyIbCOM (3aKoH Aucriepcuu) COOMHOWEHUeM & = cp.

8. Ncxooa ua pacnpepenerHns Makcsenna-bonbumaHa, HaNTU BHYTPEHHIOK SHEPTUIO U TEMMOEMKOCTb
B pacyeTe Ha ofHy Mornekyny 6eckoHeyHoro ctonba naeanbHOro rasa, HaxoAsLerocs B rpaBUTaLnoH-
Hom none. Temnepatypy rasa T cuMTaTb M3BECTHOM. Macca monekyn m, yckopeHne cBo6oaHOro nage-
HUSA g.

9. Cuctema nMeeT HeBbIPOXAEHHbIV cnekTp E, =ne (n = 0,1,2,.....p-1).

OnpegenuTb CpegHIo 3HEPTUI0 TAaKOW CUCTEMBI U UCCredoBaTh €€ NoBegeHne B 3aBUCUMOCTU OT TEM-
nepartypbl.

10. Hantn cBOoGO4HYO 3HEPIUIO U SHTPOMUIO ANSt N30TEPMUYECKON cucTeMbl N3 N HE3aBUCUMbIX NUHEN-
HbIX KBAHTOBbIX OCLUMUNNATOPOB. YacToTa ocunnnaTopoB — w, TemnepaTtypa — T.

11. [Ins cnyyas HU3KMX TemnepaTyp BbIMUCIIUTb CYMMY COCTOSIHWUIA, CPEOHIOK SHEPIUIO N TEMSOEMKOCTb
ans cuctembl N KBaHTOBbIX NMIOCKMX poTaTopoB. Onepartop MamMnnbToHa Ans NNockoro potatopa ¢ Mo-
MEHTOM WHepuun 1.

12. Cnctema coctouT n3 N HENOABWMXKHbBIX YaCTUL, C BHYTPEHHUMW CTENEHAMMU CBOOOALI. HEPTUS KaX-
A0 YacTuLbl MOXET MPMHMMATb TONbKO ABa 3HAYEHUS: €, U £1. KpaTHOCTU BbIPOXOEHUSA 3HEpreTude-
CKMX ypoBHeW paBHbl 1 (ciekmp He 8bipoxdeH). TemnepaTtypa cuctembl T. HanTn BHYTPEHHIOK SHEPIUIO
N TENNOEMKOCTb cucTemMbl. iccnegoBaTtb NoBeAeHE TENNOEMKOCTU Kak (DYHKLMIO TeMnepaTypbl.
13.[Ana cny4asi HU3KMX TeMnepaTyp BbIYUCNINTL CTAaTUCTUYECKYO CYMMY, BHYTPEHHIOK 3HEPIUI0 U Ten-
NOEMKOCTb AJ19 CUCTEeMbI YacTuL, B 6eCKOHEeYHO rny0boKkon NnoTeHunanbHom ame WwupuHon a. Macca va-
CTULbI M.

14. Hantn rpaHnyHyo 1 CPeSHIo 3HEPrnmn nageanbHOro Sf1EKTPOHHOMO ra3a B MeTarnse npu temnepary-
pe T =0 K. O6bem cuctemn! V.

15. [Ins ynbTpapenAaTMBUCTCKOrO 3N1EKTPOHHOrO ra3a B MeTtanse

HanguTe NOJTHYIO N CPELHIO HEPruo o4HOM YacTuubl npu Temnepatype T =0 K.

16. OnpenenuTb gonto cBOOOAHLIX 3NEKTPOHOB B MeTanne npu temnepartype T = 0 K, knHeTuyeckas
3HEeprus KOTopbix 60MnbLLE NOMOBMHbLI MaKCUMaIbHOWN.

17. OnpeaenuTb YUCIO COCTOSIHUI Z(€)de, rpaHNUHBIN UMMYIILC Po M SHepruo depmu () Npy aBComoT-
HOM Hyne TemnepaTtypbl AN yNbTpapensaTMBUCTCKOro 3NeKTPOHHOro rasa n3 N yactuy B o6beme V.
OHeprusa YacTuubl CBA3aHa C UMNYNbCOM P COOTHOLLEHWEM & = Cp, TAe C — CKOPOCTb CBETa.

18. Hantn oTHoweHmne vncna yactuy 6o3e-rasa N, Haxogsawmxcs B 603e-KoHAeHcaTe, K NONIHOMY YMCny
yactuy N npu Temnepatype T < T, (T, — TemnepaTtypa 603e-KoHAeHcaLumm).

19. [1ns BblpoxaeHHoro 603e-rasa, Haxogsawerocs npu Temnepatype T < T. (T, — Temnepatypa 6o3e-
KOHOEHcaumMK), BbIYUCNNTL TeMNepaTypHble 3aBUCUMMOCTM BONbLIOro TEPMOSUHAMMYECKOrO NoTeHunana
Q, sHepruv E, paBnenus P, Tennoemkoctn Cy 1 aHTponun S.

20.PaccuuTaTth cTaumoHapHyo yHKUMIO pacnpeaenexus f 4ns anekTpoHOB NPOBOAUMOCTM BO BHELL-
HEeM OOQHOPOAHOM anekTpudeckum nonem E. KoHueHTpauuto aneKTpoHOB cHMTaTb NOCTOAHHON, @ paBHO-
BECHOe pacnpeaeneHune fo — MaKCBENNOBCKUM.

OnucaHune TexHonornm nposeneHuns
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3k3aMeH npoxoauT B ycTHou popme. CTyaeHTy npeanaraetcs 2 BONPOCOB U3 NMOMHOro cnvcka Bonpo-
COB, Ha KOTOpble OH JOIMKEH AaTb Pa3BepPHYTLIA OTBET B TEYEHME OOHOIO akagemmnyeckoro vaca. B cny-
Yyae, ecrnin CTyAeHT UMEET OLeHKY «HeyOBETBOPUTENBHO» MO OAHOWN U3 KOHTPOMbHbLIX PaboT TekyLen
aTTecTtauum, emy Takke npeanaraeTcs ogHa U3 3agadv U3 COOTBETCTBYHOLLEN KOHTPONbHOW paboThbl.

TpeboBaHUS K BbINONHEHMWIO 3a4aHWUIA, LUKanbl U KPUTEPUUN OLLEHUBAHUS

«OTNK4YHO»: [ToOpobHbIe U 6e30wuboYHbIE OM8eMbI Ha OCHOBHbIE U OOMOIHUMEbHbIE 80rPOChI, MOSI-
Hoe roHumaHue u c8obo0Hoe sriadeHue mamepuasioMm, yMeHuUe pewams rnpakmuyeckue 3adadu
«Xopowox»: [TodpobHblie omeembl Ha MOCMasieHHbIe 80MPOCHI C MESIKUMU owubKamu, HeaHaqyumersib-
Hble npobesibl 8 3HaHUU Mamepuara, yMeHuUe pewams rnpakmu4yeckue 3adadqu
«YpoBneTBopuUTenbHO»: HeydoernemeopumerbHbie omeemsl Ha 0OUH U3 OCHOBHbIX g8oripocos KMMa u
Hekomopsble A0nosIHUMEsbHbIE 80MPOChI, HEMOIHOE 3HaHUe Uru NoOHUMaHue Mamepuarna, HuU3Kue
HaebIKU peweHusi npakmu4yeckux 3aday

«HeyaoBneTBOpUTENbHO»: M/10X0€ 3HaHUe Mamepuarsna, Hey0o8r1emeopumesibHble 0meembl Ha 80-
npocbl KWMa u 6orbwuHCcmeo 0onosiHUMersibHbIX 80fPOCO8, OMCYmcmaeue Ha8blKO8 peuweHUs npakmu-
Yyeckux 3aday
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