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Mporpamma gucumnnuHel "TepMoomHaMmka u ctatuctmyeckas gomamka'; 28.03.01 HaHoTexHONornMmM 1 MMKpOCUCTEMHAS TEXHMKA; AOLEHT,
K.H. (DoueHT) Xam3aumH A.A.

Mporpammy ovcumnnuHbl paspaboTtan(a)(1) AOUeHT, K.H. (noueHT) Xam3nH A.A. Kadbeapa
TeopeTmnyeckon puamkn OtaeneHne puamkn , Ajrat. Hamzin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHMs ancumniuHbl "TepMoanHamMmka" SBNAIOTCA: U3y4eHNe OCHOBHbIX METOLOB,
3aKOHOB 1 MOoenei cTatucTUYecKom ouankn n TepmMoanHaMKn, pacnpeneneHnin paBHoOBECHOM
CTaTNUCTMYECKON ON3NKN, OCHOB TEOpUN oNyKTyaLnid, 3NEMEeHTOB Teopun d0a3oBbiX Nepexonos,
9/1EMEHTOB HEPaBHOBECHOW TePMOANHAMUKMN.

2. MecTO AMcUMNNUHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

[aHHas yyebHas oucumnnnHa BkodeHa B pasgen " 51.B.0.12 OucuunnuHbl (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 28.03.01 HaHOTEXHONOMMM 1 MUKPOCUCTEMHASA TEXHUKA U OTHOCUTCS K
obsi3aTenbHbiM gucumnnanHam. OcBavBaeTcs Ha 4 Kypce, 7 ceMecTp.

OucumnnnHa BxoauT B 6a30Byto 4acTb npodheccrnoHanbHoro uvkna (b.3). [ns ocBoeHus
OVNCUMNAVHBI HEO6X0ANMbI 3HAHWS AUCLMINIIMH: MaTeMaTUYeckunii aHanus, auddepeHumanbHble
YpaBHEHUS, TEOPMS BEPOSTHOCTEN, KNacCuyeckas n KkBaHToOBasi MexaHuka, anekTpoamHammka.
OcBoeHne ancumnamHbl Byaet cnocobcTBoOBaTh YCMNEWHOW NPOGECCUOHANBHOM AeSTENbHOCTH,
MO3BOMUT B JaNbHENWEM U3y4aTb Kypcbl 0OLeHay4HOro U NpogoecCcMoHanbHOro LIMK0B OCHOBHOW
obpasoBaTefibHOM NPOrpaMmbl MarncTpaTypbl.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNETEHUNN:

Pacwudposka
tLiucop komnererLmm npnobperaemMon KoMNeTeHU N
OMK-1 CMOCOBHOCTbIO NPEACTaBNATb aekBaTHYO COBPEMEHHOMY
(I'IpOd)eCCI/IOHaﬂbeIe YPOBHIO 3HAHWNI Hay4HYIO KapTUHY MMpa HA OCHOBE 3HaHWA
KOMI'IeTeHLI,I/II/I) OCHOBHbIX MOJIOXXKEeHNN, 3aKOHOB N METONOB €CTECTBEHHbIX HayK

n MaTeMatTukn

OMK-2 CMNOCOBHOCTBIO BbISIBNSATL €CTECTBEHHOHAYYHYIO CyuHOCTb

npobnem, BO3HMKAIOWMUX B X04€ NPOGIECCNOHANBHOW
L0EeSTEeNbHOCTU, NPUBNEKATD AN1S1 UX PELEHNS COOTBETCTBYOLNIA
pU3nKo-mMaTeMaTnyieckunii annapat

MK-1 CNoCcobHOCTbIO npoBOANTb PU3NKO-MaTEMATNYECKOE
MoLoenmpoBaHmne nccnengyembix npoueccos HAHOTEXHONIOTNN N

(npodpbeccmoHanbHble
KOMMeTeHuunn)

n NOHanbHbI -

(K o%%ffg:uﬁmf © 06 beKTOB HaHO- 1 MUKPOCUCTEMHOI TEXHWUKN C
MCMNONb30BaHNEM COBPEMEHHbIX KOMMbIOTEPHbIX TEXHONOMNM

MK-3 FOTOBHOCTbIO aHaNM3npoBaTb N CUCTEMATU3NPOBATb

(npodhbeccmoHanbHble pesynbTatbl UICCNeO0BaHN, NPEACTaBNATb Matepuasbsl B BUae

KOMMNeTeHuunm) Hay4YHbIX OTY4ETOB, NybnMKauwnii, NpeseHTauuni

MNMK-6 FOTOBHOCTbIO PACCHYUTbIBATL W NPOEKTUPOBATb OCHOBHbIE

(npodhbeccmoHanbHble napameTpbl HAHOCTPYKTYPHbIX Marepuanos pasnn4Horo

KOMMeTeHuunn) OYHKLMOHANbHOro Ha3Ha4yeHus

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

TeopeTnyeckne OCHOBbl TEPMOOVHAMUKM N CTATUCTUYECKOW (PU3NKN; UMETb NMpeacTaBleHne o
COBpPEMEHHOM COCTOSHUN B yKa3aHHOM pa3fenie TeopeTnyeckon onsnku

2. IONXEH yMeTb:
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Mporpamma gucumnnuHel "TepMoomHaMmka u ctatuctmyeckas gomamka'; 28.03.01 HaHoTexHONornMmM 1 MMKpOCUCTEMHAS TEXHMKA; AOLEHT,
K.H. (DoueHT) Xam3aumH A.A.

CpOpMyﬂI/IpOBaTb M 0OKa3blBaTb OCHOBHbIE pPe3yNnbTaTbl TEPMOONHAMUKN U CTaTUCTUYECKOMN CpI/ISI/IKI/I

3. DONXEH BnaneThb:
HaBblKaMW BblYNCNEHUA (B MPOCTbIX 3aJ1aqax) MaKpOCKOMNMYECKNX XapakTepnuctnk CNCTembl

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K QanbHenweMy oby4eHunto

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLMMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 7 CeMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANs JoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTbl No gucuunnmHe/ MOaynto
TemaTtnyeckun nnaH gUCLUUNAUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Henens WX TPy A0EMKOCTb Tekywue copmbl
N 'D""I‘\:n"g’;lr;,'}r;'l”b'/ CemecTpl e mectpa (B yacax) KOHTponsi
Nex ImI'IpaxwmecmeJ1a60parop|-u>|e
u 3aHATUSA paborbl
Tema 1. OcHOBbI lMncbMeHHoe
CTaTUCTNYECKOro JomaliHee
1.|MeTona nccnenosaHus 7 1-2 4 5 0 3apaHve
MaKpOCKOMUYECKnX YCTHbIN onpoc
CUCTEM.
Tema 2. OCHOBHblE ;Igl;;mﬁ::oe
pacnpeneneHuns 3anaHme
2./cTatncTmnyeckom 7 2-4 6 7 0 KOHTDONLHAS
MeXaHWKN paBHOBECHbIX 26 o?a
CUCTEM. P
YCTHbI onpoc
MncbmeHHoe
Tema 3.
3. 7 4-7 10 10 0 nomaliHee
TepmognHamuka.
epMOANHaMIKa 3anaHue
PerncrpaumnoHHblii Homep 613317 DAEKTPOHHEH
Bi) YHUBEPCHTET

CTpaHV“J.a 4 13 14. SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma gucumnnuHel "TepMoomHaMmka u ctatuctmyeckas gomamka'; 28.03.01 HaHoTexHONornMmM 1 MMKpOCUCTEMHAS TEXHMKA; AOLEHT,
K.H. (DoueHT) Xam3aumH A.A.

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ Cemectp|, . - cTpa (B uacax) ‘I'( on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|
[MncbMeHHoe
JomallHee
Tema 4. \peanbHble 3apaHve
4. rasbl. / 8-10 10 10 0 KoHTponbHas
paboTta
lMncbMeHHoe
omallHee
Tema 5. HenpeanbHble A
5. CUCTEMDL. 7 11-12 6 5 0 3apjaHue

YCTHbIN onpoc

[NMncbmeHHOE
Tema 6. PaBHOBecue ggg:ﬂ];: ©
6./0pas. dazosble 7 13-14 6 7 0 K
Nepexobi. OHTPONbHAs
paboTta
NncbMeHHoe
JomallHee
7 ;i”i:;ﬁ%p”" 7 | 1516 | 6 5 0 3anaHmne
yKTyauumu. YCTHbI onpoc
NMncbmeHHOE
JomallHee
Tema 8. 3nemeHTbI 3agaHue
8. JOV3NYECKON KUHETUKMN. 7 17-18 6 5 0 KoHTponbHas
paboTta
Tema . NTorosas Ok3aMeH
" |dopma KoHTpONA / . 0 .
NToro 54 54 0

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. OCHOBbI CTaTUCTMHECKOro METOOa UCCIleJ0BaHUA MaKpOCKOMUYECKUX CUCTEM.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

[MpeomMet 1 MeToabl TEPMOANHAMUKN N CTATUCTUHECKON PU3nKN. MUKPOCOCTOSHNS B KNACcCUYECKOM
MexaHuke. YpasHeHue Jlnysunnsg. MukpocoCcTosiHUS B KBaHTOBOW MexaHuke. MaTpuua nnoTHOCTW.
YpasHeHue Jlnysnnng - HeiimaHa. MnkpokaHoHU4ecKoe pacnpeneneHve. dproguyeckas runoresa.
HekoTopble MOAEeNbHbIE CUCTEMbI CTATUCTUHECKON (PUIUKMN.

npaktnyeckoe 3aHsitne (5 yaca(os)):

Pewenwve 3apay 1.1,1.4,1.6,1.9,1.14,1.16,1.17, 1.18, 1.20 n3 nocobus [1] ocHOBHOIA
nuTepartypbl.

Tema 2. OcHOBHble pacnpeneneHus CTaTUCTUYECKOW MeXaHMKN paBHOBECHbIX CUCTEM.
JNIeKLMOHHoe 3aHsiTue (6 4aca(os)):

TepMoagnHaMmyeckmne KOHTaKTbl CUCTEM. DHTPONMA 1 Temnepatypa, pnyktyaunn. Bropoe Havano
TepMoaMHaMUKN. XMMUYeCKui noTeHuman. bonblwoe KaHOHMYECKOE U KaHOHUYecKoe
pacnpeneneHus (aHcambnum). kBMBaNEHTHOCTb PaBHOBECHbIX aHcambneii. PasnuyHole
npencrasneHns aHTponun. PyHkumm pacnpeneneHns ®epmu - lupaka n bose - SiHwWTENHA.

npaktnyeckoe 3aHsitne (7 4aca(os)):
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Mporpamma gucumnnuHel "TepMoomHaMmka u ctatuctmyeckas gomamka'; 28.03.01 HaHoTexHONornMmM 1 MMKpOCUCTEMHAS TEXHMKA; AOLEHT,
K.H. (DoueHT) Xam3aumH A.A.

Pewenne 3apay 2.1, 2.3, 2.5, 2.6, 2.7, 2.13 (a,c), 2.15, 2.17, 2.18, 2.22 n3 nocobus [1] oCHOBHOIA
nuTepartypsbl

Tema 3. TepmoanHamuka.
nekumoHHoe 3aHsiTne (10 yaca(os)):

ObpaTnMble (paBHOBECHbIE) 1 HEOBpaTMble (HepPaBHOBECHbBIE) Npouecchl. [JasneHne. OCHOBHOe
ypaBHEHWe TepMOANHAMUKIN A5 KBa3UCTATUYECKMX NPOLLECCOB. TepMoaMHaMnyeckme CMCTEMbI BO
BHELWHWX aNEeKTPUYEeCKNX 1 MarHnTHbIx nonax. Linkn KapHo, Teopembl KapHo. TpeTtuin 3aKoH
TepMoaMHamMuKn, Teopema HepHcta - [naHka. TennoemMkocTb cucTeMbl. TepmoanHammyeckme
noteHumansl. CooTHOWeHNs B3anmMHOCTH Makceenna. HekoTopble CBOMCTBA IKOBUAHOB 1 MX
npunoxeHue B TepmoanHamuke. Ceasb Mmexay Cp un Cv. Ycnosusi paBHOBECUS TEPMOLAMHAMUYECKUX
CUCTEM, HAXOOSWMXCA B KOHTAKTE C TepMOCTaTOM. TepMoanHaMmnieckme HepaBeHCcTBa.
Anunabatuyeckne npouecchl. Cneacteust TPETbEro 3aKkoHa TEPMOANHAMUKM.

npaktnyeckoe 3aHsitne (10 4aca(os)):

PeweHwve 3apay 3.1, 3.7 (1, 8, 5,7),3.10, 3.12 (a, B), 3.13 (a, d), 3.16, 3.17, 3.18, 3.19, 3.20, 3.21

13 nocobus [1] OCHOBHO NTEpPaTypbI

Tema 4. UpeanbHble rassbl.

neKkuunoHHoe 3aHsitne (10 4aca(os)):

OpnHovacTnyHbIn cnekTp. Knaccnyeckuin naeansHblil rad. TennoemMKocTb ABYXaTOMHOMO naeanbHOro

raza. CMecu ngeanbHbix ra3os. VigeanbHbii ra3 B cnnosom none. PacnpeneneHne Makcsenna no

CKOPOCTSM B naeanbHOM rase. BoipoxaeHHbin ngeanbHbii @epmu-ras. BoipoxaeHHbin bose-ras.

Eo%e—KOHneHcauMﬂ. YepHoe n3nyyeHune. TepmoamHammka Kpuctaninyeckom peweTtkn. Teopns
ebas.

npaktnyeckoe 3aHsitne (10 4yaca(os)):

PeweHve 3apnay 4.2,4.3,4.5,4.7,4.8,4.12,4.13,4.15,4.16,4.17,4.19, 4.21, 4.25, 4.39, 4.28, 4.32,

4.33, 4.35 n3 nocobus [1] oCHOBHOWM nuTEpaTypbl

Tema 5. HenpeanbHble CUCTEMDI.

JNeKLMoHHoe 3aHsiTne (6 4aca(oB)):

PaspexeHHble rasbl HenTpanbHbIX YacTu. BuprnanbHoe pasnoxeHne ypaBHEHUS COCTOSHUS.
BupunanbHoe pasnoxeHue ¢ ncnonb3oBaHMeM 60NbLIOro KAHOHMYECKOro pacnpeaeneHus. Meton
4acTUYHbIX PYHKUMIA pacnpeneneHns. Llenoyka ypaBHEHUN Ans paBHOBECHbIX (PYHKLNIA
pacnpeneneHus. YpaBHeHe COCTOSHNS (OaBneHne) peanbHoro rasa (ypaBHeHue
BaH-nep-Baanbca). Teopusi [ebast - Xtokkenst onsi paBHOBECHOW pa3pexXeHHO Nnasmbi.

npaktnyeckoe 3aHsitne (5 yaca(os)):

PeweHne 3apay 5.1, 5.2, 5.3, 5.8, 5.9 n3 nocobus [1] ocHOBHOI nutepatypbl
Tema 6. PaBHoBecue cpa3. da3osbie nepexonbl.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

YcnoBus cocywectBoBaHus as. Paszosble nepexonbl. YpaeHeHne KnaneipoHa - Knayauyca.
Kputnyeckas Touka. dPasoBble nepexoabl NepBoro 1 BTOPOro poaa. TpoiHas Touka. Pasosble
nnarpammel. Mpasuno gas Mbbca. MoeepxHOoCTHOe HaTsxeHne. MeTacTabunbHble COCTOSHUSI.
3apoablwmn. PeppomarHeTnam B NpubnnxeHun monekynspHoro nons Belicca. Teopus JlaHnay
(ha30BbIX NEPEXOLOB BTOPOro poaa. YCNoBust XMMMYECKOro paBHOBECKS. 3aKOH AE/CTBYOWMX MacC.

npaKkTudeckoe 3aHsitne (7 yaca(os)):

Pewennve 3apay 6.1, 6.2, 6.4, 6.5, 6.6 , 6.8, 6.9, 6.10 n3 nocobus [1] OCHOBHOW NTepaTypbl
Tema 7. Teopusa conyktyauun.

JIeKLMOHHOe 3aHsitne (6 4aca(oB)):

Mepa donyktyaunin. @opmyna SHWTENHA ANs BEPOATHOCTWN donyKTyaumnia. 'ayccoBo
pacrnpeneneHmne BeposTHOCTM MasbIX donykTyaunin. PnykTyaumm CUCTEMbI, MOMELEHHON B
TepmocTar. PaccesiHue ceeTa dpniyktyaunsamm. @opmyna Panes. Koppensuns pnyktyaumin Bo
BpeMeHu. Teopema BuHepa - XviHunHa. [NpnHUMN CUMMETPUN KUHETUYECKNX KO3PPULIMEHTOB

(cooTHoweHnst OH3arepa). dnemMeHTbl TepMoANHAMIKK HeobpaTuMbIX NpoLueccoB. Teopema
On3zarepa. Npon3soacTBo aHTPONUK

KETPOHHBH
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Mporpamma gucumnnuHel "TepMoomHaMmka u ctatuctmyeckas gomamka'; 28.03.01 HaHoTexHONornMmM 1 MMKpOCUCTEMHAS TEXHMKA; AOLEHT,
K.H. (DoueHT) Xam3aumH A.A.

npakTudeckoe 3aHsitne (5 yaca(os)):

Pewenwve 3apay 7.1,7.2,7.5,7.9,7.11 712, 7.14, 7.15 n3 nocobus [1] ocHOBHOI nuTepatypbl
Tema 8. dnemMeHTbl PN3NYECKON KUHETUKM.

JNIeKLMOHHOe 3aHsitne (6 4aca(os)):

KnHeTnyeckoe ypaBHeHve ons knaccuyeckmx cuctem. KnHetnyeckoe ypasHeHvne bonbumaHa.
YpaBHeHuns Bnacosa onst 6eCCTONKHOBUTENBHOWM Nna3mbl. Teopnst GpOYHOBCKOrO ABUXKEHMS.
OCHOBHOE KMHEeTn4Yeckoe ypaBHeHne (ypaBHeHue banaHca). H - Teopema BonbumaHa. CnyyaiHble
MapKoOBCKMe npoueccol. YpasHeHne CmonyxoBckoro. YpasHeHne dokkepa - [NnaHka.

npakTnyeckoe 3aHsitne (5 yaca(os)):
Pewenne 3apay 8.1, 8.2, 8.4, 8.6 n3 nocobus [1] OCHOBHOW nuTeparypsbl

4.3 CTpyKTypa M coagepxaHue caMOCTOATENIbHOMN paboThbl AUCLUNNUHBI (MOAYNS)

Buabi
N Pasnen Cemectn| Henens | camocrostenbHoit [TpynoemkocTh g%%"g‘;'o';‘::;gzg;
AuncunnnuHbl pcemecha pa6oTtbl (B yacax) a60TbI
CTYEHTOB P
Tema 1. OcHoBbI noaroToBka oMawHee
CTaTUCTNYECKOro JoMauliHero 4 sananmne
1.|MeToma nccnegoBaHus 7 1-2 |3a0aHuA
MaKpOCKONMMN4eCKnx noaroToBka K -
CUCTEM. YCTHOMY OnpoCy 2 YCTHbI onpoc
noaroToBka
Tema 2. OCHOBHbIe uoﬂaumero 4 JomMallHee
pacnpeneneHms 3apaHue
é 3a0aHuns
2.lctatnctnyeckom 7 2-4
MEXaHVKIN PaBHOBECHbIX MOATOTOBKA K KOHTpONbHas
CUCTEM. KOHTPONBHON 2 pa6oTa
paboTe
noaroToBk
OAroroeka JomallHee
JgomalHero 8 sanaHmne
4 Tema 4. NpeanbHble v 8-10 3agaHung
\rasbl. NOLAroToBKa K
KOHTPONbHOW 2 Kgg;gganaﬂ
paboTe P
noaroToBk
OAroroeka JomallHee
JomalHero 6
5 Tema 5. HenpeanbHbie v 11-12 |sananus 3agaHue
|cucTeMbI. NOOroTOBKA K
2 THbIY On
YCTHOMY Onpocy ye onpoc
noaroToBk
OAroroeka JomallHee
gomalHero 6
Tema 6. PaBHOBecue 3anaHus 3agaHue
6./0pas. dazosble 7 13-14 NOArOTOBKA K
nepexonpbl. K
PexoA KOHTPONbHOW 2 Kgg;gganaﬂ
paboTe P
noaroToBkK
Olroroka JomallHee
JomallHero 6
Tema 7. Teopus 3afaHue
7. > 7 15-16 |3amaHus
PyKTyaumi. NnoaroToBka K
2 THbIA On
YCTHOMY Onpocy yc onpoc
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Buabl
N Paanen Cemectn| HEAENs | caMmoctosTenbHoit [TpynoeMkocTh g‘:ﬂ%’:‘;'o';‘;’:;gzg;
AucumnnuHbl Pcemectpa pab6orbl (B wacax) a60ThI
CTYLEHTOB P
noaroToBk
OAroroska AomMmallHee
JnomatiHero 4 sanaHne
8 Tema 8. SnemeHTh - 17.1g |[38AaHus
‘|pn3nyeckom KNHEeTUKN. NOOroToBKa K COHTDONLHAS
KOHTPOSIbHOW 4 a6oga
paboTe P
Ntoro 54

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Kypcbl nekumii n npakTUYeCcKnx 3aHATWA, OPraHn30BaHHbIE MO CTAHAAPTHON TEXHONOrUW.
MNpumMeHeHne 6anbHO-PERTUHIOBOW CUCTEMBI OLLEHKM 3HAHWUIA NPU TEKYLLEM KOHTPOME YCNEBAEMOCTMU.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OCHOBbI CTaTUCTUYECKOro MeToaa uccnenoBaHMs MaKpoOCKONMUYeCKUX CUCTEM.
LOoMallHee 3ajaHve , NPUMEpPHbIE BONPOChI:

3apmaumn 1.2, 1.5,1.10, 1.11, 1.12, 1.15, 1.19 n3 nocobus [1] OCHOBHOI NnTEPATYPbI.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

dyHKUMA pacnpeneneHns 1 MaTpuua nnoTHOCTU. YpasHeHue Jlnysunns. MukpokaHoHUYeckoe
pacnpegeneHve.

Tema 2. OCHOBHbIe pacnpeageneHusa CTaTUCTNYECKOW MEeXaHUKWN PpaBHOBECHbIX CUCTEM.
JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

3apaun 2.2,2.4,2.8,2.10,2.11, 2.12, 2.13 (b, d), 2.14, 2.16, 2.21 n3 nocobus [1] ocHoBHOIA
nmTepaTtypbl.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

da30Bble TPAeKTOPUN YacTuL, Ons MOAENbHbIX CUCTEM. PacyeT cTaTMcTUYecKnx BECOB, SHTPOMNUN
ONS MOOENbHbIX CUCTEM. PacyeT cpedHnX 3HaYeHN PU3NYECKMX BENNYMH C NMOMOLLbIO
KaHOHMYECKOro pacnpeneneHus.

Tema 3. TepmoanHamuka.
Tema 4. UpneanbHble rasol.
JoMallHee 3agaHue , NpuMepHble BOMPOChHI:

3anaun 4.4,4.6,4.7,4.9,4.14,4.18, 4.22, 4.23, 4.27, 4.29, 4.34, 4.40 n3 nocobus [1] ocCHOBHOM
nuTeparypbl

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

JlokazaTtenbcTBo TepMoanHammyeckmx toxaects. Pacyet Kl umknos. lNpuMeHeHne
pacnpeneneHnsa Makceenna no ckopocTsaM. BeipoxaeHHble depmu- n Bose-rasbi.

Tema 5. HenpeanbHbie CUCTEMBI.

JoMallHee 3ajaHve , NPUMepHbIE BONPOCHI:

3apnaum 5.4, 5.5, 5.7 n3 na nocobus [1] ocHOBHOI nuTepatypbl
YCTHbI OMPOC , NPUMEPHbIE BONPOCHI:

BupuanbHoe pasnoxeHue. dopMysbl Onsi BUPUanbHbIX KO3ULUMEHTOB. [onoxeHns Teopum
Nebas-Xokkens.

Tema 6. PaBHoBecue cpa3. da3osble nepexonbl.
LOoMallHee 3aaHune , NPUMepPHbIE BONPOCHI:
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3apnaum 6.3, 6.7, 6.11 n3 n3 nocobus [1] oCHOBHOW NnTEpPATYpbI
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

Pacyet BTOpOro BupmanbHoro KosgodpmumneHTa ons MoaenbHbIx noteHumanos. Teopus JlaHoay
pa30BbIX Nepexonos.

Tema 7. Teopus chnykryaumin.

JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

3apaun 7.4,7.6,7.7,7.8,7.10, 7.13 n3 nocobus [1] ocHOBHOW nunutepatypsl
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

["ayccoBo pacnpeneneHne BepoaTHOCTU Manbix onykTyauunin. Gnyktyaumm CUCTEMbl, NOMELLEHHON B
TepmocTar. Teopema BuHepa - XuH4mHa.

Tema 8. AnemeHTbl PU3NYECKON KUHETUKM.

JOMallHee 3ajaHne , NPUMEPHbIE BOMPOChI:

3apaun 8.3, 8.5 13 n3 nocobus [1] oOCHOBHOW NTepaTypsbl
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

Pacuyet gonykTyauuii (CpefHux KBaapaTuyHbIX OTKIOHEHW) OU3NYECKMX BENNYMH B MOLAENbHbIX
cuctemax. PelweHne KMHETUYECKNX YpaBHEHWI B MpUONNXEHNM BPpEMEHN penakcaumm. Pacyet
KMHETMYECKUX KO3PPULIMEHTOB B pamkax Teopun OHcarepa.

Tema . UToroeasi oopma KOHTpOns

MpnMepHble BOMPOCHI K 9K3aMeHY:

PACMNPEOENEHWE BANIOB

[1] Tekywas paboTa (oomallHMe 3anaHus, YyCTHble onpochbl) 10
[2] KoHTponbHble paboThbl (4) 40

[3] Sk3ameH 50

OK3aMeHauMoHHbIE BOMPOCHI:

1. ®a30Boe NPOCTPaHCTBO, oa3oBast TpaekTopus. PyHKLMS CTaTUCTUYECKOro pacnpeneneHuns.
Crartuctunyeckme aHcambnu.

2. YpaBHeHue Jlnysunns, teopema Jlnysunns.

3. CratncTnyeckuin oneparop, MaTpuua nnoTHOCTW, CBOMNCTBA MaTpULbl NAOTHOCTA. YpaBHeHne
InyBunnga-HenmaHa.

4, MI/IKpOKaHOHVI‘-IeCKOG pacrlpe,ueneHMe.Spro,umquKaﬂ rmnoTesa. KBa3I/ISpI'O,EI,VIl-IeCKV|e CNCTEMDbI.

5. TepmoonHammyeckme KOHTakTbl cuctem. PacnpeneneHue (KoHpurypaums) nosHOM aHeprum rno
nogcmucTtemMam, BEpPOSTHOCTb pacrnpeneneHms.

6. OHTponus n Temneparypa. CBOMNCTBA SHTPOMUU. DHTPONUS 1 TEMNepaTypa CrMHOBOWN CUCTEMBI.
7. XMMMYeCKUn noteHumarn.

8. bonblwoe kaHoHMYeckoe pacnpeneneHne. bonbwasa cratcymma.

9. KaHoHnyeckoe pacnpeneneHune. Ctatcymma.

10. Knaccuyeckasi goopMa KaHOHUYECKOro 1 60nblLIoro KAHOHNYECKOro pacnpeneneHuii.

11. ®dyHkumna pacnpeneneHna Pepmun-Lunpaka. PyHkuma pacnpeneneHms bose-OinHwTenHa.

12. ObpaTuMble (paBHOBECHbIE) 1 HeobpaTMMble (HEpaBHOBECHbIE) NpoLecchl. [laBneHne n ero
CBS3b C SHTpOMNUEN.

13. OCHOBHOE ypaBHEHNe TePMOANHAMUKI A1 KBA3UCTaTUYECKUX NPOLLECCOB.
14. Tennota. ®PyHKUMM npoLecca N PYHKLUN COCTOSHUS.
15. TepmoanHaMunyeckmne CUCTEMbI BO BHELHMX SNEKTPUYECKMX U MArHUTHbBIX NONSAX.

16. Llukn KapHo, Teopembl KapHo. Tennosasa mawmnHa. KoagooumnmeHT nonesHoro 4encTems
MalLlUWHbI.

17. Bropon 3akoH TepMoamHamuku; npuHumn Knayauyca, npuHumn KenbsuHa.
18. TpeTuin 3akoH TepmoanHamukn, Teopema HepHcrta-lnaHka.
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19. DHTanbnus, cBoboaHas aHeprusi FenbmronbLa, TepMoanHaMuYeckuii noteHuman Mb6bcea,
OONbLIOW MOoTeHuMarn.

20. CooTHolweHuns B3anmHocT Makceenna. KoaghdomumeHT TennoBoro pacwmnpeHmns,
N30TEePMMYEcKas CXMMaeMoCTb, aanabaTmyeckas CXMMaemMocCTb.

21. HekoTopble CBONCTBA IKOBUAHOB 1 UX MPUNOXEHME B TEPMOANHAMUKE.

22. Ycnosums paBHOBECUS TEPMOANHAMUNYECKUX CUCTEM, HAXOOAWMXCS B KOHTAKTE C TEPMOCTAaTOM.
23. MprHUMN MakcuManbHol paboTbl.

24. TepmoanHaMmnyeckme HepaBeHCTBa.

25. Agnabatuyeckne npoueccol. Micnonb3oaHne nx Ang nony4eHns HU3KUX Temneparyp.

26. MeTon agnabatmyeckoro pasmarHmynBaHus napamMarHeT1KoB.

27. YacTtuubl B awmke. BHyTpeHHSAS CTpyKTypa YacTul. XMMUYECKUIA NOTeHUMan, BHYTPEHHSS
SHEeprus, ypaBHeHne COCTOSAHUS KNacCM4eckoro ngeanbHoro rasa.

28. CBoboaHasi aHeprus, aHTPONus, TEeNI0EMKOCTb, CTaTCyMMa naeanbHoro rasa. KeaHToBbIN
06beM, ero pu3nNYeCcKunii CMbIC.

29. TennoeMKoCTb OBYXaTOMHOrO naeanbHOro rasa.

30. MoeanbHbii ra3 B cunosoM none. bapometpuyeckas coopmyna.PacnpeneneHne Makcsenna no
CKOPOCTSIM B naeanbHOM rase.

31. BbipoxaeHHbI ngeanbHoli @epmu-ras. Temneparypa @epmu. TennoemMKoCTb BbIPOXOEHHOMO
depmu-rasa.

32. BoipoxaeHHbin Bo3e-ras. bose-koHaeHcauus.

33. CDopMyna MnaHka gns pacrnpeneneHna NHTEHCMBHOCTU N3NYHEHUA NO YaCTOTaM. SHepI'VIFI
n3nyvyeHund, nasneHne n3ny4eHuns, TenyioeMKOCTb U3Ny4eHus.

34. N3ny4eHune n3 nonoctn. 3akoH CtedpaHa-bonbumaHa.

35. KonebaHwns kpuctannmyeckoi pewetkn. Mogenb [ebas. Temnepatypa Lebas. TennoemkocTb
peleTKn NPy HU3KKX 1 BbICOKMX TeMMneparypax.

36. PaspexeHHble rasbl. MooenbHble NoTeHUManbl B3auMoaenctaus yactuu. MpubnnxeHrne napHbIx
B3anMMOLEeNCTBUNA.

37. BupmnanbHoe pasnoxeHune ypaBHEHUS COCTOSHUS.
38. YpasHeHue BaH nep Baanbca.

39. PaBHoBECHbIE YacTU4YHble PYHKLMM pacnpeneneHuns. Lienoyka ypaBHEHUA ANsi paBHOBECHbIX
yHKUMIA pacnpeneneHns. CynepnosnumnoHHoe npubnmxeHue.

40. YpaBHeHMe COCTOSHUS (OaBneHne) peanbHOro rasa.

41. Teopusa Lebas-Xiokkens ons paBHOBECHOW paspexeHHol nna3mbl. Paguyc [lebas-Xiokkens.
42. Ycnosus cocylecTtsoBaHusa goas. dasosble nepexobl. YpasHeHne KnanenpoHa-Knayauyca.
43. Kputunyeckas Touka. TponHas Toyka. dasosble Amarpammbl.

44. MNMpaBnno a3 Nmbbca.

45. YcnoBmsa XMMMYECKOro paBHoBecus. 3aKOH AEeNCTBYOWMNX MaccC.

46. Tepmnyeckas noHmsaumsa BogopoLna.

47. dopmyna SHWTenHa Ans BepoaTHOCTU conykTyauunid. [[ayccoBo pacrnpeneneHme BeposiTHOCTU
ManbIx donykKTyauni.

48. dnykTyauum cUCTeMbl, NOMELLEHHOW B TepMOCTar.

49. Koppenaumsa dnyktyauun Bo BpemeHun. Teopema BuHepa-XuH4mHa.

50. MpuHUMN CUMMETPUN KMHETUYECKUX KOS(hhrLmeHToB (CooTHOoweHus OH3arepa).
51. MoToku n 0606weHHble cunbl. Teopema OH3arepa.

52. TepmomexaHnyecknin acopekT.

53. KnHetuyeckoe ypaBHeHUe B NpUBIMXeEHU BPEMEHN penakcauun. SNeKTPOHHbIV ras B
MOCTOSIHHOM 3/1IEKTPUYECKOM Mone.

54. KuHetnyeckoe ypaBHeHne bonbumaHa. [NpuHuUMn oetanbHOro paBHoOBECUS.
55. YpaBHeHune Bnacosa onsi 6eCCTONKHOBUTENBbHON NNa3Mbl.

PerunctpaumnoHHbii Homep 613317 5AE
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56. Teopusi 6poyHOBCKOro OBUXeHus. YpaBHeHne JlaHxeseHa. MpnbnuxeHune "6enoro wyma".
57. Ondbdpy3ns 6poyHoBCKMX YacTul. Popmyna SiiHWTENHa ana KoadogouumneHTa anddyaun.
58. OCHOBHOE KMHETNYeCcKoe ypaBHeHUe (ypaBHeHne banaHca). H - Teopema bonbumaHa.

59. YpasHeHne CMoOnyxoBCKOro.

60. YpaBHeHne dokkepa-lnaHka.

7.1. OcHOoBHas nuTteparypa:

TepmoguHammka n ctatucTnyeckas dusmka, AMmHos, Jlunap Kawwndgposuy, 2008r.

2. NNanpay, J1.4. Ctatuctnyeckas gomauka: Yuyeb.nocobue ons ctyn.yH-tos / J1. . Nlanpay, E. M.
Incpwmw ; non pen. J1. T, MNMutaesckoro.-M.: ®dusmartnut, b.r..-(Teopetuyeckasa gusnka;T.5).
Y.1.-5-e n3n.,crepeotunn.-2005.-616 c. http://e.lanbook.com/view/book/2230/

3. AHcenbM A.N. OCHOBbI CTAaTUCTUYECKON (OUINKM U TEPMOLAMHAMUKN. - U34. JlaHb. - 2007. - 448c.
http://e.lanbook.com/view/book/692/

7.2. JlononHuTenbHasa nuteparypa:

TeopeTtuyeckas comauka, T. 9. Ctatnctnyeckas gpusnka, llmdpwuu, EBreHnin
Mwuxainosuy;lntaesckuin, Jles MNeTtposuy, 2004r.

1. Kongpatbes A.C., Panropogckuii [1.A. 3agayn no tepmoanHaMmnke, CTaTucTM4eckom omsnke n
KuHeTnyeckom teopumn, M.: duamatnut. 2007. - 254 c.

http://e.lanbook.com/view/book/2209/
2. OcHoBbI cTatucTuyeckoi comsnkn: YyebHoe nocobue / A.l'. BpayH, W.I". JleButuHa. - 3-e nag. -

M.: HAL MH®PA-M, 2015. - 120 c.: 60x90 1/16. - (Bbiclee obpasoBaHue: bakanaspuar).
(obnoxka) ISBN 978-5-16-010234-4,

http://znanium.com/bookread2.php?book=478437

7.3. UHTepHeT-pecypcChbl:

Bubnnoteka Library Genesis - http://gen.lib.rus.ec

meToaunyeckme marepuansl kagoenpbl T® - http://www.kpfu.ru/main_page?p_sub=8205

Mwup matemaTudeckmx ypasHeHuin EqWorld - http://eqworld.ipmnet.ru/ru/library/physics/statphys.htm

HoBas anekTpoHHas 6bubnuoteka newlibrary.ru -
http://www.newlibrary.ru/genre/nauka/fizika/termodinamika__ statisticheskaja_fizika/

S0P Ha www.twirpx.com - http://www.twirpx.com/files/#category_42

8. MarepumanbHo-TexHUYeCcKoe obecrneyeHne oUCLUNAUHbI(MOAYNSA)

OcBoeHMe ONCUMNINHbI "TepMO,EI,VIHaMI/IKa n ctatncTnyeckas CDI/I3I/IK8." npegnonaraet
ncnonb3oBaHme cnegywowero MmarepnanbHO-TEXHNYECKOro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme " BrnbnuoPoccurka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BeoyLmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMepPUKaHCKNX n
€BPONEeNCKMX N30atenbCTs, a Takxe peakme U ManoTMpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTefibHOro NpoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSM henepanbHbIX roCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedeparbl, guccepraLmm, SHUUKNONEeaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM chefepanbHbIX rOCyAapPCTBEHHbIX 0Opa30oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HAMYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx n3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCmManbHOMY KONMMYECTBY NPOCOUIbHbBIX HAnpasneHnn ¢
cobnogeHneM BCex aBTOPCKUX N CMEXHbIX NPas.

YyebHble ayanTopumn ansg nposeneHnsa neKUMOoHHbIX U NpakTn4eCckKnx 3aHATUN.
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Mporpamma gucumnnuHel "TepMoomHaMmka u ctatuctmyeckas gomamka'; 28.03.01 HaHoTexHONornMmM 1 MMKpOCUCTEMHAS TEXHMKA; AOLEHT,
K.H. (DoueHT) Xam3aumH A.A.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 28.03.01 "HaHOTEXHONOrMM 1 MUKPOCUCTEMHAS TEXHUKA" U NPOJOUNIO NOArOTOBKU He
npeaycMOTPEHO .
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K.H. (DoueHT) Xam3aumH A.A.
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