MNWHOBPHAYKN POCCUA
OEOEPAITBHOE NOCYJAPCTBEHHOE BIODKETHOE OEPA3OBATE/TbHOE YUPEXXOEHUE
. BbICLLIETO OBPA3OBAHUA
«BOPOHEXCKUU TOCYOAPCTBEHHbBIN YHUBEPCUTET»

(®reoOy BO «BIlY»)

YTBEPXOAIO

3aBsenytoLlummn kadenpou
meopemuyeckol u3uKu
HaumeHosaHue Kaghedpbl, omeeyvaroweld 3a peanusay ucyunauHbl

PABOYASA NMPOrPAMMA YYEBEHOU OUCLIUMITUHbBI
51.B.05 — TepmoduHamuka U cmamucmu4yeckas chusuka
Kod u HaumeHosaHue GuCyuUnUHbI 8 COOM8eMcmesuUL C YYebHbIM MiaHom

1. Koa 1 HaumeHOBaHue HanpaBneHus no.u,romsxulcneuuanbﬂocm
14.03.02 AdepHbie chusuka U mexHoa02ulU

2. lMpocmne nogroToBKM/CNELUaNU3aLUUA: ” Gusuka amomHozo sdpa u yacmuy

3. KBanudukaumsa BbINYCKHUKA: bakanasp

4. ®opma obyyeHus: OYyHas

5. Kacbenpa, oTBeyatlowan 3a peanmsaumio AMCLMUNNUHLI: 0802 — meopemuyeckod uU3UKU

6. CocTaBUTENU NporpamMmmbi: ®ponos Muxaun Bnadumuposuy.
o OHO -

0.¢h.-M.H. npogheccop

yueHas cmeneHsv Y4eHoe 38aHue

7. PekomeHpoBaHa: _HMC ¢usuyeckozo chakynbsmema om 26.06.2024 2. npomokosi Ne 6
(HaumeHosaHue pekomeHdyrowell cmpykmypsi, dama, Homep rpomokora)

8. YuebHbIM rog: 2027 — 2028 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-
cmemM, UCrosib3yeMbIX 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 ancuunnuHbl B cTpykType OOIN: Sensemcs ducyunnuHol «Yacmu, ¢pop-
Mupyemol ydacmHukamu obpaszosamesibHbIX OMHOWeHUU». []ris o0c80eHUs Kypca Heob6xo0UMO UCMOSIb-
308amb Mamepuars 8cex Mamemamu4yeckux oucyunnuH bazoeol Yyacmu «Mamemamukay, a makxe
OQucyurnnuH 6asosol Yyacmu «®u3ukax. B ceoro oyepedb, mamepuarn Kypca « TepModuHamuka u cma-
mucmuyeckas pudukay» Heobxoo0um Onsi usydeHus: ducyunnuH «llepeHoc usnydyeHul», «PaduayuoHHas
¢usuka», « OcHosbI ceepxripogodumocmuy, «Dusuka nnasmel U mepmosiOepHbIX peakyuli», npedy-
CMOMPEHHbIX y4ebHbIM riaHom HarnpasneHusi 14.03.02 Sl0epHbie chu3duka u mexHoso2uu.

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
TEHLMM
MK-1 CnocobHocTtb uc- | TK-1.3 | YMeHue npoBoanTb | 3HaTb: OCHOBHbIE MOMOXEHUS N MeToAbl 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
cBoel npegmeT- Ona pelweHns 3agady TepMoguMHaMUKUM U cTaTu-
Hown obnacTu CTUYECKOWN (PU3MKMN.

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

Popma NPOMEXYTOUYHON aTTeCTaLMM (3ayem/sK3ameH) 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 YuUcChe: npakTu4eckune 36 36
naboparopHble
CamoctosaTenbHas paborta 36 36
B TOM YMcne: KypcoBas pabota (npoekT)
dopma NpomMeXyTO4HOM aTTecTaymm 3K3ameH - 36 3K3ameH - 36
(3k3ameH — _ 4ac.)
UTtoro: 144 144




13.1. CopepxaHue QUCLUNIUHDI

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-
CTU TepMOoOUHAMUYECKMX CUCTEM. TepmoauHa-
Mu4eckme HepaBeHcTBa. MexaHudeckoe u ctatu-
CTU4eckoe onucaHuve Makpocuctem. Pasosoe
npocTpaHcTBO. Teopema Jlnysunnsa. Oprogude-
ckasa npobnema. MukpokaHOHMYEeCKOe pacnpege-
nexve. KaHoHuyeckoe pacnpegeneHve [m66ca.
CeovctBa MapameTpoB KaHOHMYECKOro pacnpe-
Aenexus.

1.4

OcHoBHble npeacTaene-
HWA cTaTUCTUYeckon du-
3UKM

CBS3b 3HTPONUKN C BEPOSATHOCTLIO. 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-
eMKOoCTn 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 pacnpenerne-
HUA ONSg maeanbHbIX ra3oB. Pacnpegenexus bo-
3e-JnHwTerHa n Pepmm—[umpaka. Ycnosue Bbl-
pPOXAOEHNS MAeanbHbIX ra3oB. YpaBHEHME COCTO-
SHMS KBAHTOBbIX ra3oB. Cnaboe BbipoxaeHne 6o-
3e- 1 pepmmn-raszoB. CUMbHOBBLIPOXAEHHBLIN B0o3e-
ras. bos3e—OnHWITENHOBCKas koHaeHcauus. [Npu-
MeHeHne cTaTUCTUKU Bo3e—3nHwTenHa Kk Tenno-
BOMY pPaBHOBECHOMY M3NyYeHuto. BblpoXXaeHHbIN
SNEKTPOHHBIA ra3. ONEeKTpOoHHas TEMSI0EMKOCTb
MeTannos.

1.7

OCHOBbI KUHETUKHU
HepaBHOBECHbIX MpoLec-
CcoB

OcCHOBbI TEOPUN HEPABHOBECHbLIX MNPOLIECCOB.
OnemeHTbl pur3myeckon 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. Teopusi hasoBbIX NEPEXOA0oB MEepBOro 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 BeposaTHocTU. KaHoHun4yeckoe pacnpe-
benenve. WpeanbHbln ra3. PacnpepeneHue
Makcsenna v bonbumaHa. Bornbluoe KaHOHWYe-
ckoe pacnpegenenne. Knaccmyeckas Teopus
TENI0EMKOCTM TBEPAbIX TEN

24

Cratnctudyeckas Teopud
noeanbHbIX CUCTEM

PelweHne TMNOBLIX 3aga4y Ha pacyeT ctatucTn4e-
CKUX XapaKTeEPUCTUK nageasjibHOro rasa

2.5

Crartuctnyeckasa dumsmka
KBaHTOBbIX CUCTEM

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

2.6

HepaBHoBecHasa TepMo-
AnHamuka. Pmusndeckas
KWHEeTuKa

PeleHne TMNOBbLIX 3ad4ay Ha pacyeT KMHeTu4e-
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 3aHATUA

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, peKomeHdauuu 10 8bINOJIHeHUto KprOGOLj pa6ombl, 10 opeaHu3auyuu
camocmosimeribHoU pabombi o ducyurisuHe u op.)
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|_|pl/l OCBOEHUN NEKLIMOHHOIro martepuana o6yqa+ou.|,mmc;| Heo6Xo4MMO NOHNMATL CBA3b KaXaon Nekumm ¢ npeabl-
oyummMmun, ee MecTto 1 posb B TeKyLLI,eIZ rnaBe; Ha 3aHATUAX peKoMeHOYyeTCAd 3afaBaTb YTO4YHAKOLLME BOMPOCHI npe-
nogasarterso, JOMallHWe 3adaHna cnenyet cucteMaTtudeckn BbiMONMTHATD.

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

OUMbIX AN OCBOEHUA ANCLUUNIINUHDI (crnucok numepamypbi oghopmisemesi 8 coomeemcemeauu ¢ mpebo-
eaHusamu TOCT u ucrionb3yemcsi obwasi ckeo3Has Hymepauusi 07151 ecex U008 UCMOYHUKOS)

a) OCHOBHas nuTeparypa:

Ne n/n MICTOYHNK

AHcernbm, A.N. OcHoebl cmamucmu4eckol hu3uKku U mepMoOUHaMUKU [ONIeKMPOHHbIU pe-
cypc] : y4uebHoe nocobue. — 3nekmpoH. 0aH. — CIl16. : [laHb, 2022. — 427 c. // «YHusep-
cumemckas bubriuomeka online» : ariekmpoHHo-bubniuomeyHas cucmema. — URL:
https://reader.lanbook.com/book/210215#1

KukouH, A.K. MonekynsipHasi ¢pusuka [3rnekmpoHHbIl pecypc] : y4ebHoe nocobue / A.K.
KukouH, N.K. KukouH. — 3nekmpoH. 0aH. — CI16. : [laHb, 2022. — 482 c. // « YHUsepcu-
memckas bubniuomeka online» : anekmpoHHO-6ubnuomeyHas cucmema. — URL:
https.//reader.lanbook.com/book/210119

Muponosa, I".A. MonekynsapHas ¢ousuka u mepmoOuUHaMuKa 8 8orpocax u 3adavax [Onek-
MpOoHHbIU pecypc] : yuebHoe rnocobue / .A. Mupo+oesa, H.H. bpaHdm, A.M. Caneukut. —
3 AnekmpoH. daH. — CIr16. : JlaHb, 2022. — 475 c. // « YHUsepcumemckas bubrnuomeka
online» : anekmpoHHo-bubriuomeyHasi cucmema. — URL:
https://reader.lanbook.com/book/210875

6) gononHuWTenbHaa nuTeparypa:

Ne n/n MCTOYHMK
4 JlaHnday J1.[]. Cmamucmudeckas ¢busuka / J1.4. JlaHday, E.M. Jlucpwuy. — M.: Hayka, 2001.
- 613c.
5 Pymep KO.5. TepmoduHamuka, cmamucmuydeckasi ¢pusuka u kuHemuka / HO.b. Pymep, M.LLI.
PbigkuH. — Hosocubupck: N30-eo0 Hosocubupck. yH-ma, 2000. — 608 c.
6 Tepneukut A.I. Cmamucmudeckas ¢pusuka / A.I1. Tepneuykul. — M.: Bbicw. wk., 1994. — 350 c.

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnansHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc

7 <URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/m12-205.pdf>.

8 <URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/m10-227.pdf>.

* Brayvane ykasbiearomcsi O6C, ¢ komopbimMu umeromcesi dozoeopa y BIY, 3amem omkpbimble 31€KMpPOHHO-
obpaszosameribHble pecypchbl, oHnalH-kypcbl, QYMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrOo obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, nocobus, 3adaqyHuKku, MemooudyecKkue yKa3aHusi 1o 8bIMNOMTHEeHUIO rpak-
muydecKkux (KOHMPOIbHbIX), Kypcosbix pabom u dp.)

Ne n/n M CTOYHUK
TepmoduHamuka U Krnaccudeckasi cmamucmudeckas ¢husuka : y4ebHoe rnocobue 0nsi eyzoe / A.H. An-
1 manues, N.B. KonbimuH, C.1. Mapmo, T.A. Yypakosa .— BopoHex : M3damernbckuli dom BIY. — 2015
—71c.

KeaHmoeas u HepasHogecHasi cmamucmuka / A.H. Anmanues, N.B. KonbimuH, C.U. Mapmo, T.A. Yy-

2| pakoea .— Boporex : ML BrY. — 2010 — 47 c.
Jlekuuu no mepmoduHaMuKe, cmamucmu4eckol husuke u ¢husudeckol KUHemuke : y4ebHoe rnocobue.
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 mepmoduHamuke, cmamucmudecKkol husuke u ¢pusudeckol KuHemuke : y4ebHoe rnocobue.
4 Y. 2. KeaHmoesasi cmamucmuka, ¢briykmyauyuu, OCHO8bI meopuu HepagHOBECHbIX rpoueccos / 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.



https://reader.lanbook.com/book/210215#1
https://reader.lanbook.com/book/210119
https://reader.lanbook.com/book/210119
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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17. O6pa3oBaTesfibHble TEXHONOrMU, UCNOJib3yeMble Npu peanusauum y4yebHoOM AucuUM-
NSWHbI, BKIIOYaA AUMCTaHUMOHHbIe obpa3soBaTtenbHble TexHonorum (0OT, aneKTpoHHoe
oby4eHue (30), cmewaHHOe 0Oy4YeHue):

18. MaTepnanbHO-TeXHU4YeCKoe obecneyeHne ANCLUUNIIUHDI:

JlekyuoHHasi aydumopusi, 0ocka, y4ebHas numepamypa, ducrneliHbil Kracc.

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMeXyTOYHON aTTecTalun

MopsaoK OUEHKM OCBOEHUS obyvarowumucs y4ebHoro martepuana onpeaensieTcsi co-
AepXXaHueM crieayoLmx pa3aenos AMCLUMNIHDI:

HanmeHoBaHue pasge-
na gucumnnuHel (Moay-
ng) KOMMNeTEeHL MM
Pasgenbl 1.1 -1.7, AK-1 MK-1.3 KOHTpoOnbHasa paboTta 1,
21-26 KOHTpOrnbHas paboTta 2.
MpomexyTouHas aTTecTaumns
dopma KOHTPOns — 9K3aMeH

UnaunkaTop(bl)

Ne
[OCTUXEHUS OueHouYHble cpeacTBa

n/n

Komne-
TeHunsa(n)

1.

Cnncok BOMpOCOB K 3K3aMeHy

20. TunoBble OUEeHO4YHbIe cpeaAcTBa U MeToAUYeCKMe MaTepuanbl, onpegensirowme npo-
ueaypbl OLeHMBaHUA

20.1. TeKywyMin KOHTPOIb yCNeBaemMocTun

KoHTponb ycneBaemocTu No AMCLMNINHE OCYLLECTBASETCS C NOMOLLbIO CreayHLMX OLEHOYHbIX
CpeqcTB: KOHTponbHasi pabota 1, koHTponbHaga paboTta 2.

Mpumep BapuaHTa KOHTPONbHOW paboThI 1.

1. HainTu BenuumnHy ctaTtucTMyeckoro Beca Ans nsonupoBaHHom cucteMbl N HeB3aMMoOencTByto-
LWKMX NIMHENHBIX FTAPMOHUYECKUX OCLMNNISATOPOB, NOMELLEHHLIX B OAHOPOAHOE 31EKTPUYECKOE MO-

ne HanpshKeHHOCTM € (YacToTa ocuunnaTopa o, 3apsag e, macca m).

2. HanTu BHYTPEHHIO 3HEPIUIO U YpaBHEHWE COCTOSHUA ANS MAeanbHOro M30TEPMUYECKOro rasa
n3 N monekyn B o6beme V, MONeKynbl KOTOPOro UMEKT 3HEPIUIO, NPOMOPLNOHANBHYO MOAYIHO
nmnynbca: Hi = c|pi|.

3. WpeanbHbin ogHOATOMHBIN ras, coctoawmn n3 N yactuL, maccor m, 3akniodeH B OeCKOHEeYHO Bbl-
COKUI LUUNUHAP W NOMELLIEH B O4HOPOAHOE rpaBnTaumoHHoe none. Cuctema HaxoamTcst B COCTO-
AHUN TEPMOANHAMMNYECKOrO paBHOBeCUs npu TemnepaTtype T. Bboluncnute cBOGOAHYHO 3HEPruto
cuctembl F 1 TennoemMKkocTb Cy.

4. VimeeTca ngeanbHbin ra3, coctoswmnm n3 N 04HOaTOMHbIX MONEKYI, HaXo4aLWMXCa Npyu TeMnepa-
Type T. BolumncnuTb HamBeposTHerwee 3Ha4eHNE NONTHOW 3HEPTMM CUCTEMBI.

Mpumep BapuaHTa KOHTPOJNIbHOW PaboThI 2.

Haiitn naBneHne aneKkTpoHHOro rasa npu ycnosum KT<<[L.

Ana ynbTpapensiTMBUCTCKOrO 3NEKTPOHHOMO rasa Hamaute CBA3b MeXady AaBrieHUWeM W MOSIHOM

3Hepruen npu Temnepatype T = 0 K.

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

4. Hantn oTHoweHue 4ymcna yactuy 6o3e-rasa Ni, Haxogawmxca B 603e-koHOeHcaTe, K NofHOMY

yncny yactuy N npu Temnepatype T< To (To — TemnepaTtypa 603e-koHaeHcaumm).

N —

OnucaHune TexHonormm nposeneHund
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Ha pelueHne 3agaHuii KOHTPOIbHBIN paboThl BbiAeNseTcd 2 akagemmdecknx Yaca. [Npu pelueHnn 3agay

CTYOEHT MOXET MNorib30BaTbCA 3apaHee NoAroTOBMEeHHbIMU MeTOONYECKUMU MaTepuanamu.
TpeboBaHNA K BbINOMHEHMIO 3a4aHUIA (MKW LKanbl U KpUTEPUM OLIEHNBAHMS)

OugeHKka «OTINYHOY: [100pobHbIe U 6e30WUb0YHbIE pelieHuUs ecex 3aday, OOMycKarmcsi He3HauyUumesibHbIe 6bi-

qucnumersibHbIe HEMOYHOCMU.

OueHka «xopoLo»: ModpobHbie peweHus gcex 3aday, 8bI60p npasusibHo20 xoda peweHus O1s ecex 3adad.

Honyckaromcs eblquciumernsHble HeMOYHOCMU, @ MakKXe HeroJsIHoe 8bIMo/IHEHUE 0mMOesbHbIX 3adaHudll.

OueHKa «ynoBNeTBOPUTENIbHOY: peweHue omoesbHbIx 3adad, 0orycKaromesi He3HayumesibHble HemoyHo-

cmu 8 eblbope memoda u xoda peuweHus 3adayu.

OueHka «Heya0BNeTBOPUTENbLHOY»: omcymcmeue npasusibHo peweHHbIX 3aday, UCrob308aHUe OWUB0YHbIX
Memodos u npuemos Orisl peleHus NocMmaseHHbIX 3adau.

20.2. NpomexyToyHas atrecTayus

lMpomexyToyHasa aTTecTtaumsa no OMCUUMNNVHE OCYLLECTBISETCH C MOMOLLbIO Creaylowmnx oue-
HOYHbIX CPEenCTB:
Cnu1cok BoMpocoB Ansi NpOBeAeHNs 9K3aMeHa
(HaumeHoB8aHUe OUEeHOYHO20 cpedcmea MPOMEXYMOYHOU ammecmauuu)

1. MNocTynaTbl TEpMOAMHAMMKN (TEPMOLMHAMUYECKME CUCTEMbI, COCTOSIHUE TEPMOAMHAMMUYECKOrO paB-
HOBecKs, NOCTynaT agauTUBHOCTK, TemnepaTtypa, 3 Hayana TepMogUHAMUKK).

2. MeToa TepmMogmMHaMUYECKMX NOTEHLUMANOB (BHYTPEHHSAS SHEPrusi, cBOOOAHAsA aHEPTUS) SHTaNbNUS,
3Heprusa N'mbbca kak TepmogmMHaMmnyeckme noTeHumanbl).

3. Ycnosus paBHOBECUS N YCTOMYMBOCTU CUCTEM (M30MMpPOBaHHas cuctemMa, cMcteMa C NOCTOSAHHbIM
ob6bemMoM B TepMocTaTe, cuctemMa npu NOCTOSHHOM AaBfeHuun B

TepmocTaTte).

4. MukpokaHoHMYecKkoe pacnpegeneHune (reoMmeTpmyYecknii CMbICIT HOPMUPOBOYHOTO MHOXMUTENS, BbIBOA
OCHOBHOIO TEPMOAMHAMUYECKOro TOXAECTBa N3 MUKPOKAHOHUYECKOro pacnpenerneHuns, pacyeT TepMmo-
ANHAMNYECKUX BENNYMH, naeanbHbI N30NMPOBaHHbIN ras).

5. KaHoHnueckoe pacnpegenenue N'mbbca (BbIBOg KAHOHMYECKOro pacnpeaeneHms

13 MMKPOKAHOHMYECKOro) CBOMCTBA NapaMeTpPOB KAHOHUYECKOro pacnpenenenuns, pacyetT TepMoamHa-
MWUYECKNX BEMNYMH).

6. PyHKUMA pacnpegeneHnsa ang aHeprum (pacnpegeneHme no 3Heprum B U3ofMpoBaHHON U N30TepMu-
YecKon cucTemax, CBA3b KAHOHNYECKOrO N MUKPOKAHOHUYECKOro

pacnpeaeneHun).

7. QHTpONUS 1 €€ CBA3b C BEPOATHOCTBIO COCTOSAHUS. CTaTUCTUYECKUIA CMbICIT BTOPOrO Havyana TepMmo-
ANHAMUKK (TEpMOAMHaMMYeCKasi BEPOSATHOCTb, NpuHUMN BonbumaHa).

8. MigeanbHbIli nsotepmnyeckuii ras. Napagokec MMboca.

9. PeanbHbil ras. YpasHeHne BaH-gep-Baanbca (BupnanbHoe pasnoxeHue, sHeprusa B3aMMmogencrauns
MOJIEKYI, CMbICIT MONPaBoOK B ypaBHeHMM BaH-gep-Baanbca).

10. Teopema o paBHOpacnpedeneHnn KNHETUYECKOM 3HEPrUK No cTeneHam cesoboabl. Teopema o BUpK-
ane (npumMepbl NPUMEHEHNS: OAHOATOMHbIV U ABYXaTOMHbIW aearnbHbIA ra3, cucteMa rapMoHUYeCKUX
OCLMNNSATOPOB).

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

OT 9KCNEPUMEHTANbHON).

12. OgHovacTu4yHble pacnpeneneHus (pacnpegenexHme Makceenna no NpoeKkLmsiM n

abCoNOTHBLIM 3HAYEHUAM CKOPOCTU, pacnpedeneHme bonbumana).

13. TepmognHamumka cmcteM C NepeMeHHbIM YMCIOM YacTuL, (XMMUYECKMI NoTeHumMar, CBA3b C NOTEH-
unanom M'mbbca, Npom3BoAHbIE XMMMNOTEHLMaNa no aBneHuo 1 Temneparype, 60nbLWon TepmognHa-
MUYEeCKMI NnoTeHuman).

14. CtaTtucTMyeckoe onucaHne CUCTeM C NnepeMeHHbIM YUCITOM YacTuy, (BonbLIoe KaHOHMYeckoe pac-
npeaeneHve, pacdetT MakponapaMeTpoB U CPeAHEro 3Ha4YeHus Yncna

YyacTuu, naeanbHbIV ra3 ¢ NeEpPEMEHHbIM YUCIOM HacTumL).



15. dasoBoe paBHoBecue. Pa3oBble nepexoabl NEPBOro poaa (ycrnoBne paBHOBECUS

a3 B 0JHOKOMMNOHEHTHOW ABYyx(hasHom cucteme, audepeHumnanbHoe ypaBHeHne

KpunBoW ¢ba3oBoro paBHoBecua — ypasHeHne KnanenpoHa—Knaysuyca, paBHoBecue

Tpex has, TporHasi Touka).

16. ®a3oBble Nepexoabl BTOPOro poga (Ckadkm TensI0EMKOCTN) CKUMAEMOCTU U

KoadhhuLMeHTa TENSIOBOrO pacLUMPEHNs) CBA3b Mexay HUMM) guddepeHumansHoe

ypaBHEHME KPMBOWN ha30BOro nepexoqa - ypaBHeHne JpeHdecTa).

17. KBaHTOBblE KaHOHNYECKOE M BOMbLLIOE KaHOHMYEeCKOe pacnpeneneHns (BEpOATHOCTb HAXOXKOEeHUS
CUCTEMbI B CTALMOHAPHOM COCTOSIHUM U B COCTOSIHUW C JA@HHOW

3Heprven, CMbICN NapameTpoB KBAHTOBOIO KAHOHNYECKOro pacnpeneneHus, pacyeT
TepMOLMHAMMYECKMNX XapaKTEPUCTUK CUCTEMBI).

18. lNepexoq K HENPEepPbIBHOMY CNEKTPY SHEPIMIA NPU CTAaTUCTUYECKOM ONUCAHUK

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

pacyeT aHEpPreTMYeckon NNOTHOCTM COCTOSHNIA).

19. KBaHTOBbLIN OCUMNNATOP (pacyeT cpegHen aHeprum ocumnnsaTopa, 0b6nactu BbICOKON U HU3KOW TEM-
nepatypbl, Teopusa AVHLITENHA TENSIOEMKOCTM TBEPAbIX TEn).

20. KeaHTOBaga Teopusa Tennoemkoctn [lebas (pacnpeaeneHme ocumMnnsaTopoB no

yactotam B mogenu [lebas, pacyeT cpeqHen aHeprus Kpuctanna, noBegeHne TensioeMKoCTU Npuy BbICO-
KMX N HU3KNX TemnepaTypax).

21. KBaHTOBble pacnpefeneHns ansa ngeanbHbiX ra3os (TOXO4ECTBEHHOCTb YacTu,

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

22. PacnpepneneHunst bose—3OnHwTenHa n Pepmru—/Aupaka (cpegHue 3Ha4yeHust Yncen 3anosfiHeHNs B
cuctemax 6030HOB 1 (PEePMUOHOB, pacyeT cpedHen IHepruun, ycrosme HOPMUPOBKN).

23. TemnepaTypa BbIpOXOEHUSA 1 NEpexXo K KIacCu4eckon ctatucTuke (ycrnosme

nepexoaa KBaHTOBbLIX pacnpeneneHnin B KInaccuyeckoe, ero MHTepnpeTaumsi, oLueHka

TemnepaTtypbl BbIpPOXXAEHMSA ANS BO34yXa NPUM HOPMasbHbIX YCIOBUSIX U 9NIEKTPOHHOrO rasa B MeTanne).
24. YpaBHEHNE COCTOSHUSA KBAHTOBbIX MaearnbHbIX ra3oB (pacyeT 60nbLIOro TepMOAMHAMMUYECKOrO No-
TeHuuana v BbIBOA4 YpaBHEHNSI COCTOSHUSA).

25. CnbHOBbIPOXAEHHbIN 603e-ra3. bose-anHWTENHOBCKasA KOHAEHcaums (MoBeaeHe XuMnoTeHumana
npv NOHWXEHUW TeMmnepaTypsbl, ABneHue 6o3e-koHAeHcauuun,

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

26. ONeKTPOHHbIM ra3 B MeTarnne npun Hyneson Temneparype (aHeprna depmu, cpegHasa 3Heprus n gas-
neHne B NOMHOCTbLIO BbIPOXAEHHOM 3NIEKTPOHHOM rase, pacnpegenenune depmu-upaka npu Hynesow
Temneparype).

27. OCHOBbI TEOPUN HEPABHOBECHbIX NPOLIECCOB ((DEHOMEHONOrMYECKMUIA U MUKPOCKONMUYECKMIN NOAXO-
abl). KnHetnyeckoe ypaBHeHne bBonbumaHa (ypaBHEHME Ha OQHOYACTUYHYIO (DYHKLUNIO pacnpeaeneHns
B pa3pexXeHHOM rase npu yyeTe napHbIX CTOSTIKHOBEHWUN).

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

29. NpuMeHeHne KMHETUYECKOro ypaBHeHMA bonbumaHa B penakcauMoHHOM NpUBAMKEHNM K onMcaHuto
3NEKTPONPOBOAHOCTMN 3NEKTPOHHOrO rasa (pacyeT KoadhdurumeHTa anekTponpoBOAHOCTH, 3aKOH Buae-
MaHa — PpaHua).

Cnucok 3apgayd ansa sKk3ameHa.

1.Havitn pas3oBbii 06bEM, OrpaHUYEHHBIN FTMNEPNOBEPXHOCTLIO 3Heprun H(q,p) = E, 1 NNOTHOCTb CO-
CTOsIHUI (CTaTUCTUYECKMIA BeC) And agnabaTndeckn n3onupoBaHHOro naeanbsHoro rasa ns N ogHoaTtom-
HbIX MOJieKyn c aHepruen E B obbeme V.

2. ina N HeB3aMMOOENCTBYIOLLMUX NIUHENHbIX rAPMOHUYECKUX OCLMNNATOPOB C 3Hepruen E cnpaseanuso
MUKPOKaAHOHUYeCKoe pacnpegeneHme. Beluncnnte ansg aTon cuctemMbl pasoBbii 00beM [, 3HTponnio S v
Temnepartypy T.

3.Hantn ypaBHeHMEe COCTOAHNA N TEMNOEMKOCTb AS151 KNAaCCUYECKOro yrbTpapenaTUBUCTCKOro rasa c
3aKOHOM Aucnepcun € = cp, rae ¢ — CKOpoCTb cBeTa. a3 HaxoguTca nNpy NOCToAHHOM Temnepartype T.

4. [1ns1 130TEPMNYECKOrO0 OAHOATOMHOrO naeanbHOro rasa u3 N Monekyn, 3aknio4eHHoro B obbeme V,
BbIYUCNNTL BHYTPEHHIOK SHEPTUto, TENNoeMKoCcTb Cy 1 NONYYNTb YpaBHEHME COCTOSIHUS.
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5. Hantu cpegHee 3HavyeHne obpaTHOW BENMYUHBI CKOPOCTU MOSEKyIbl B rase. (a3 nogaepxusaertcs
npuv NOCTosiIHHOM Temnepatype T. Macca ogHOM MOneEKysbl m.

6. HanTtu ueHTp TskecTn 6eckoHeyHoro ctonba ngeanbHOro ra3a B 04HOPOAHOM MOMe TSHKECTU, ecnun
yckopeHue cBob6oaHOro nageHunst g, Macca Monekynel m. Temneparypa T.

7. B knaccmyeckoM ynbTpapenAaTMBMCTCKOM MaeanbHOM rase HamTu CpeaHue U HanBepoATHeNLNE 3Ha-
YeHMs UMNynbca U 3Heprum YacTuupbl. Temnepatypa rasa T. B ynbmpapenamusucmckom duarna3oHe
3Hepeausi cesizaHa ¢ UMIyIbCOM (3aKoH ducrepcuu) COOMHOWEHUEeM & = cp.

8. Ncxooa ua pacnpepenerHns Makcsenna-bonbumaHa, HaNTU BHYTPEHHIOK SHEPIUIO U TEMMOEMKOCTb
B pacyeTe Ha ofHy Monekyny 6eckoHeyHoro ctonba naeanbHOro rasa, HaxoAsLerocs B rpaBUTaunoH-
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 CPeaHIo SHEPTUI0 TAKOW CUCTEMBI U UCCnefoBaTb €€ noBefeHne B 3aBUCUMOCTUN OT TEM-
nepatypbl.

10. HanTtn cBOGOAHYO 3HEPIUIO U SHTPONUIO ANSt M30TEPMUYECKON cucTeMbl N3 N HE3aBUCUMbIX NUHEN-
HbIX KBAHTOBbIX OCLUMINATOPOB. YacToTa ocunnnaTopoB — w, TemnepaTtypa — T.

11. [Ans cny4as HU3KMX TemnepaTyp BblYUCNINUTL CYMMY COCTOSIHUIN, CPEOHIO SHEPruo U TeNN0EMKOCTb
ansa cuctemsl N KBaHTOBBIX NIIOCKUX poTaTtopoB. OnepaTtop MamunbToHa ANs NAocKoro porartopa ¢ Mo-
MEHTOM uHepumn 1.

12. Cuctema coctouT u3 N HENOABWKHBIX YaCTUL, C BHYTPEHHUMW CTENEeHAMU cBOOOAbI. QHEPrusa Kax-
AOW YacTULbl MOXET NPUHMMATL TOSNbKO ABa 3HAYEHUS: €, U 7. KpaTHOCTU BbIPOXOEHNS 3HepreTuye-
CKMX ypoBHeW paBHbl 1 (ciekmp He 8bipoxdeH). TemnepaTtypa cuctembl T. HanTn BHYTPEHHIOK SHEPIUIO
N TENNOEMKOCTb cucTeMbl. iccnegoBaTtb NoBeAeHE TENNOEMKOCTU Kak (OYHKUMIO TemMnepaTypbl.
13.[Ana cny4asi HU3KMX TeMnepaTyp BbIYUCINTL CTAaTUCTUYECKYIO CYMMY, BHYTPEHHIOK 3HEPIUIO U Ten-
NOEMKOCTb AJ19 CUCTEMbI YacTuL, B 6eCKOHEeYHO rny0boKkon noTeHumanbHom ame WwupuHon a. Macca va-
CTULbI M.

14. HanTn rpaHn4HyIo 1 CpefHIo SHEPrnn naeanbHOro 3ANEeKTPOHHOro ra3a B MeTanse npu temnepary-
pe T =0 K. O6bem cuctemn! V.

15. [Ins ynbTpapenAaTMBUCTCKOrO 3N1EKTPOHHOrO ra3a B MeTtanse

HangMTe NOJTHYIO N CPELHIO 3HEPru ogHOM YacTuubl npu Temnepatype T =0 K.

16. OnpenenuTb aonto cBOOOAHbLIX 3NEKTPOHOB B MeTanne npu Temnepartype T = 0 K, knHeTuueckas
3Heprusa KOTopbIx 6onbLle NONOBUHBbI MAaKCUMaribHOWN.

17. OnpeaenuTb YUCIO COCTOSHUI Z(€)de, rpaHNUHBIN UMMYIILC Po M SHEPruo depmm () Npy aBCosoT-
HOM Hyre TemnepaTtypbl 48 yNbTpPapensiTUBUCTCKOro aNeKkTPoHHoro rasa u3 N yactuy B obbeme V.
OHeprusa YacTuubl CBA3aHa C UMMNYNbCOM P COOTHOLLEHUEM & = Cp, TAe C — CKOPOCTb CBeTa.

18. Hantn oTHoweHne vncna yactuy 6o3e-rasa N, Haxogsawmxcs B 603e-KoHAeHcaTe, K NONIHOMY YMCny
vyactuy N npu temnepatype T < T, (T, — Temnepatypa 603e-koHaeHcauun).

19. [ins BblpoxxaeHHoro 603e-rasa, Haxogsuierocst npu temnepatype T < T, (T. — Temnepartypa 603e-
KOHAEHCaUuMm), BbIMUCNNTL TEMMNEpPaTYpPHblE 3aBUCUMOCTM BOMbLLIOr0 TEPMOANHAMUYECKOTO NOTEHUMana
Q, sHepruv E, paBnenus P, Tennoemkoctn Cy 1 aHTponun S.

20.PaccumTaTtb cTaumMoHapHyto yHKUMIO pacnpeaenenus f ansi SnekTpoHOB NPOBOAMMOCTM BO BHELLI-
HEeM OHOPOAHOM 3reKTpuyecknm nonem E. KOHUEHTpaLMO 3NeKTPOHOB CYUTaTb NMOCTOSAHHOW, a8 PaBHO-
BeCcHoe pacnpegeneHune f, — MaKCBENOBCKUM.

OnucaHue TeXHONOrMu NpoBeAeHUs

3k3aMeH npoxoauT B ycTHou popme. CTyaeHTy npeanaraeTcs 2 BONPOCOB U3 MOSTHOroO cnvcka Bomnpo-
COB, Ha KOTOpbIe OH JOIMKEH AaTb Pa3BepPHYTLIA OTBET B TEYEHME OOHOIO akagemunyeckoro vaca. B cny-
Yyae, ecnv CTyAeHT MMEET OLIEHKY «HEeY0BMEeTBOPUTENBHO» NO OOHOM N3 KOHTPOSbHBLIX paboT TekyLLen
aTTecTtauum, emy Takke npeanaraeTcs oqHa U3 3agadv U3 COOTBETCTBYHOLLEN KOHTPONbHOW paboThl.
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Tpe6oBaHUA K BbINOMHEHUIO 3afaHUN, WKaNbl U KOUTEPUX OLLlEHUBAHUS

«OTnnYHON»: NodpobHbie u 6e3owuboyHbie omeembl Ha OCHOBHbIE U OOMOIHUMEbHbIE 80rPOChI, MOJSI-
Hoe roHuUMaHue u ceobo0Hoe grnadeHue MamepuarsioMm, yMeHuUe pewams rpakmudyeckue 3adadu

«Xopowox»: [lodpobHbie omeemsl Ha nocmaessieHHble 80MPOChLI C MESIKUMU owubkamu, He3Ha4Yumersib-
Hble npobesibl 8 3HaHUU Mamepuara, yMeHuUe pewams rnpakmu4yeckue 3adadqu

«YpoBneTBopuUTenbHO»: HeydoeriemgopumersibHble omeemsbi Ha 0OUH U3 OCHOBHbIX goripocos KMMa u
Hekomopsbie A0MoSIHUMEsbHbIE 80MPOCHI, HEMOIHOE 3HaHUe Uru NMoHUMaHue Mmamepuarna, Hu3Kue
HasbIKU peuweHusi rnpakmu4yeckux 3aday

«HeypoBneTBOpUTENbLHON: 11710X0€ 3HaHUe Mamepuarna, HeydoernemeopumesibHble OMeembl Ha 80-
npocki KMMa u 6onbwuHcmeo 0oronHuUmersibHbIX 801POCO8, OMCYMCMEUE HasbiKko8 PeLeHUs rnpakmu-
yeckux 3aday
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