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ITosicHuTEILHAS 3aIMCKA

PaGovass mporpamMmma AMCHMIUIMHBI (MOJIYJI) COCTaBJIGHA B  COOTBETCTBHHM C
tpeboBanusiMu ®I'OC BO mno nampasnenuto noarotoBku 03.03.02 @usuxa, HaNpaBIECHHOCTb
OyHaameHTanpHas GU3MKa.

Hucuuruimna (moxynb) «TepmoauHamuka, craTUcTHYecKas Qu3MKa U (U3nUecKas
KMHETUKa» OTHOCHUTCA K 00s13aTesibHOM yacTu brioka 1 nucuuminH yueGHoro rniaHa.

Jisi OCBOSHMS TUCHMIUIMHBI (MOIyJsi) HEOOXOAMMBI 3HAHWSA, YMEHUS M BIAJICHUS,
cOpMUPOBAHHBIE B XOJ€ H3yYEHUS CIEAYIOIIMX AUCHUIUIMH M TMPOXOXKICHUS MPAKTHK:
MOJICKYJIsipHast (U3MKa, JJIEKTPOMArHeTH3M, TEOpHUs BEPOSTHOCTEH M MaTeMaTH4ecKas
CTaTHCTHKA, 03HAKOMUTEIIbHAS TPAKTHKA 2.

TpymoemMkocTs AUCIUIUIMHEL: 5 3.¢./ 180 u.;

KOHTaKTHas pabora:

3aHATHA JEKIMOHHOTO THMa — 36 u.,

3aHATHUSL CEMUHAPCKOro TUma (ceMuHapsl) — 50 4.,

KOHTPOJIb CAMOCTOSITEILHON paboThl — 2 4.,

WHas KOHTakTHas padora — 0,3 1.,

KOHTpOJIUpyeMas nucbMeHHas pabora — 0 4.,

CP—-654,,

KOHTPOJIb — 26,7 4.

KittoueBbie ciioBa: TepMOIMHAMHYECKHE TOTSHIHAIBI, TEPMOIMHAMUYIECKOE PAaBHOBECHE,
dazoBbIil nepexona, HeoOpatumblii mporecc, npunuun Jle-Illarense, ¢azoBoe mpocTpaHCTBO,
TeopeMa JIMyBWIUIS, KBaHTOBas CTAaTHCTHKA, KAHOHMYECKOE pacIpelelicHHe, paclpe/eicHue
(bomprmana, boze, ®epmu), Qurykryarus, KHHETHYECKOE YpaBHEeHHE, ypaBHeHrue bomsiimana, H-
TeopeMa.

1. Heau u 3a1a4u AUCHUNJIMHBI (MOAYJIs).

Henr  maucuumiauasl  (MOIyNg)  COCTOMT B (OPMHUPOBAHMM  CIEAYIOLIUX
o01ienpoecCHOHANBHBIX U TPOPECCHOHATBHBIX KOMIIETEHIIHIHA:

— CIIOCOOHOCTh MPUMEHSATH 0a30BbIe 3HAHUS B 00J1acTH (PU3UKO-MATEMATUYECKUX U (HJIN)
€CTECTBEHHBIX HayK B cdepe cBoel npodeccuonanbHoil aestenbHoct (OIIK-1),

— CIOCOOHOCTH MPOBOAUTH HAYYHBIE HCCIIENOBaHUS (PU3MUECKUX OOBEKTOB, CHCTEM H
npolieccoB, 00padaThIBaTh U MPECTABIATH IKCIIepuMeHTaIbHble JaHHble (OI1K-2).

3amaun JUCITUTUTHHBI (MOOYJIs):

® O3HAaKOMJIEHHE 00yJaromuxcs ¢ QyHAaMeHTaIbHBIMU 3aKOHaMU U METOJIaMHU B 00J1acTH
TEPMOJMHAMHKH, CTAaTHCTUYECKOH (U3UKM W  (U3NYECKOH KHUHETHKH, COBPEMEHHBIMH
npoOjaeMaMu HayK;

¢ (hopMupoBaHUE YMEHUI U NPAKTUYECKUX HABBIKOB Ul PELICHUs IPUKIIAJHBIX 3a/1a4.

Tabnuna 1. [lepeyens miiaHupyeMbIX pe3ysIbTaTOB 00yUEHHUS 10 JUCHUILIUHE (MOIYIIIO),
COOTHECEHHBIX ¢ MHANKATOPaMH TOCTHKEHUS KOMIIETEHIIUN

KoMmnerennus NHauKaTopbl 10CTHKEHNS
(xomm KOMIIeTeHIHii Pe3yabTaThl 00yyeHHs
HAaWMCHOBAHHE) (Ko ¥ HAMMEHOBAHUE)
OIIK 1 OIIK-1.1. Ananu3upyer 3Haem: TIIaBHBIC 3aKOHBI TEPMOJIUHAMHUKH,
po0JIeMBI, IPOIIECCHI U CTaTUCTUYECKON (PU3UKU U PUBNYECKOM
ABJICHHS B 00JIaCTH QU3HKH, KMHETHKH, HA OCHOBE KOTOPBIX




UCIIOJIB3YET Ha IPAKTHKE
0a30BbIC 3HAHKMSI U METObI
(bu3nUecKuX UcciIe 0BaHUM.

aHATM3UPYIOTCS TPOOIEMBI, TPOLIECCHI U
SIBJICHMUSL.

Ymeem: ananusupoBath npoOneMsl,
MIPOIIECCHI U SIBIICHHS B (PU3NYECKUX
cHCTeMax C MPOU3BOJILHBIM YHCIIOM
cTeneHel cBOOObl, a TAKXKE IPOLIECCHI
HepeHoca 3HEPIruu, UMITyJIbCa, 3apsiia u
BEIIIECTBA.

Braoeem: HaBbIKaMM IPAaKTUYECKOTO
MPUMEHEHUS 00X METOI0B
TEPMOJIMHAMUKH, CTATUCTHUECKON (PU3UKU
1 GU3NYECKON KUHETHKH K PELICHUIO
KOHKPETHBIX 3a/a4.

OIIK-1.4. Ucnions3yeT
MaTeMaTHYeCKUi anmnapar ajist
OIUCAHUsI, aHAJIN3a
TEOPETUYECKOI0 U
HKCIIEPUMEHTAJILHOTO
UCCIICI0BaHUS U
MOJIETUPOBaHUS (PU3NIECKUX
CHUCTEM, SIBJICHUH U IIPOLIECCOB,
UCIIOJIb30BaHUS B 00yUEHUH U
npohecCuoHaTbHON
JeATENIbHOCTH.

3Hnaem: OCHOBHBIC MaTEeMaTHYECKHE
MeToAb! (ucuncienne aupdepeHuanTbHbIX
dbopm, muddepeHIaIbHOTO 1
MHTETPAIbHOTO UCYUCIICHUSA) ,
INPUMEHSEMBIX /ISl TEOPETHIECKOrO
HUCCIICOAOBAHUA U MOACIIMPOBAHUSA SIBJICHHUI U
MPOLECCOB TEPMOJIUNHAMUYECKUX CUCTEM,
HCITIOJIb30BaHHUA UX B O6yLIGHI/II/I u
pO(eCCHOHANBHON JESTEIbHOCTH.

Ymeem: mpuMeHATH OCHOBHBIC
MaTeMaTHYECKHUE METO/IbI
TEPMOJMHAMHKH, CTATHCTHYECKOH (hU3MKH
1 QU3NUECKON KMHETHKH TPH
TEOPETUYECKOM OIHCAHUU H
UCCIIEIOBAaHUH (PU3NIECKUX CUCTEM.
Bnadeem: maTeMaTH4ecKUM anmapaToM
TEPMOJIWHAMUKH, CTATUCTHUECKON (PU3NKU
1 (pU3n9IecKoil KWHETUKH [T OTTUCAHUS,
aHan3a, TEOPETHYECKOTO U
HKCTIEPUMEHTAIBHOTO HCCIIEA0BAHUS
(U3NIECKUX MAKPOCHUCTEM.

OIlIK 2

OIIK-2.1. Pa3pabaTsiBaeT
MaTeMaTUYeCKHe MOJICIH
¢u3nUecKux 0OBEKTOB,
CHCTEM U TIPOIIECCOB.
OcBaunBaeT COBpeMEHHOE
¢du3ngeckoe 000pyI0BaHNE
Pa3InYHOrO HA3HAYCHMUS,
paboTaeT Ha HEM.

3naem: MaTeMaTHYeCKUE MOJICIH SBICHUHN 1
HPOIECCOB TEPMOJIUHAMUICCKHX CHCTEM.
Ymeem: pazpabatbiBaTh MaTeMaTH4ECKUE
MOJIEJIH SIBJICHUH U MTPOLIECCOB
TEPMOJIMHAMUYECKHX CHCTEM.

Braoeem: HaBBIKOM pa3pabOTKU MPOCTHIX
MaTeMaTHYECKUX MOJENEN
TEPMOIMHAMHYECKUX CHCTEM.

OIIK-2.3. Pemaer
CTaH/JapTHBIE 3a]]a41
npodecCuoHAIbHON
JESITEIILHOCTH.

3Hnaem: 3HAET TIOCTAHOBKY M METOJIBI
peleHHs CTaHIapTHBIX 3a/1a4
TEPMOJIWHAMUKH, CTATUCTHYECKON (PU3NKH
U QU3NUECKON KMHETHKH.

Ymeem: pemaTs cTaHAapTHBIC 3a/1a91
TEPMOJNHAMHKH, CTATUCTHUECKON (PU3NKU
1 (PU3UIECKON KUHETHUKH.

Braodeem: HaBBIKOM peLLICHUS
CTaH/APTHBIX 33724 TEPMOJMHAMHUKH,
CTaTUCTHUYECKOU (U3UKHU U (pu3nuecKon




KHMHCTHUKU.




2. O0beM AUCHHMILVINHBI (MOYJIs1) IO BUAAM Y4eOHOH padoThl

Tabnuna 2. O6beM AUCIUTUTHHBI (MOAYJIS) 001mas TpyA0eMKOCTh: _S 3.e./_180 wu.

®opma o0yueHHs O4YHas

Bcero Pacnpenenenue
Bunsl yueOHoii paboThI 4acoB 10 CEMECTPAaM B yacax
VIII
OO0mast TpyA0eMKOCTh TUCITUTUIHHBI 180 180
KonTakTtHas padora:
3aHATHUS JICKIIMOHHOTO THUIA 36 36
3aHATHSA CEMUHAPCKOTrO TUIA 50 50
(cemuHaphbI)
KOHTPOJIb CAMOCTOSATEIHHON PabOThI 2 2
WHas KOHTaKTHas paboTa 0,3 0,3
KOHTpOJIMpyeMasi NMCbMEHHas paboTa
KOHTPOJIb 26,7 26,7
CamocrosrenbHast padora (CP) 65 65
Kypcoas pabora (mpoekr) aud. 3auer
Byt npoMeKyTOYHOTO KOHTPOJIS 3a4yer

3. Copep:xkanue TUCHUNJIMHBI (MOLYJIs1)

Tabnuua 3. Pactipenenenne 4acoB o TeMaM U BHJIaM Y4eOHOH paboThI
®dopma 00yueHHs ouHas
Cemectp VIII

Howmep HaumenoBanue pasienos O0BeM B yacax

pasznena Y T€M JUCHUILIMHBI (MOJTYJIs) Beero | I 13 | Konrpons | KCP cp
" nHasa
pabota

1. Moayns 1. Tepmoannamuka 62,8 | 12 20 10,35 0,5 20
OCHOBHBIE TTOHSITUSA M METOIBI 5
TepMmoarHamuku. Hauana
TEPMOJIMHAMUKH.
TepmoauHaMHUECKUE TOTCHIIHAIIBI,
ypaBHEHUS, HEPABEHCTBA. Y CIIOBUS
TEPMOJAMHAMUYECKOTO PAaBHOBECHUS
1 YCTOMYUBOCTH OJTHOPOJTHOM
cucteMbl. Da30BbIC MEPEXOIBI.
[Tpunnun Jle-1larenbe.
MaremaTHdecKue acCIeKThI
TEPMOJIMHAMUKH.

2. Moaynsb 2. CtaTucTH4eCKas 63,1 | 12 20 10,35 0,5 20,3
buzuKa. 5
OCHOBHBIC TIOJI0KCHHS
CTaTUCTHYECKON MEXAHUKH
paBHOBeCHBIX cucteM. da3oBoe
npocTpaHcTBo. Teopema
JimyBwns. Ctaructudeckas
He3aBUCUMOCTE. OO0IIHEe METOIBI




PaBHOBECHOM CTaTUCTUYECKON
MEXaHUKH. MHUKPOCKOITMYECKOE
ONMCAaHHE B KIIACCUYECKOU U
KBaHTOBOM CTATUCTHUKAX.
Kanonunueckue pacnpeeneHus.
Teopust uieanbHbIX CUCTEM.
Pacnpenenenue bosbimana B
KJIACCUYECKOU CTaTUCTHUKE.
KBanroBsie pacnpenenenus bose u
depMmu.

3. Momyib 3. OcHOBBI (pu3HUeCcKON 54 12 | 10 6 1 25
KUHETHUKH.

3azaya o cilydyalHbIX AUCKPETHBIX
Oy’KIJaHUSX B OTHOMEPHOM
ciyyae. Pactpenenenus bepnysum,
Makcaeia-bonbimana. @yHKUA
pacrpeesieHus.
beccronkHoBUTEIBHOE
KHMHETHUYECKOE YpaBHEHUE.
Kunernyeckoe ypaBHeHHE
BnacoBa. Kunetnueckoe
ypaBHenue bomibimana.
Kunetnueckoe ypaBHEeHHE B
NpUOIIKEHUN BPEMEHH
penakcamuu. uddy3nonnoe
npuOIIKeHne. Y paBHEeHHE
®okkepa-Ilnanka. MaTErpan
cronikHoBeHuM Jlannay. KBaHTOBBIE
KHHETHYECKUE YPABHECHHUSI.

Hroro: 180 | 36 50 26,7 2 65,3

Conep:xanue gexnuii (MoayJs 3).

1 DnemeHThI TEOPUHM HEPABHOBECHBIX ITPOILIECCOB

1.1 OcHoOBHbIE MOHATHUS (PUZNIECKON KUHETUKU

1.2 HepaBHOBECHBIE IPOLIECCHI B IUIOTHOM Tasze. YpaBHeHHE CMOIYyXOBCKOTO
1.3 MeyeHHbIE HEPAaBHOBECHBIE IIPOLIECCHI B INIOTHOM rasze. Y paBHeHue dokkepa—Ilnanka
1.4 Kunetnueckoe ypaBHeHHe bonpriMana

2. Kunernueckoe ypaBHeHue boibiimana

2.1 UHTerpan CTOIKHOBEHUM

2.2 H - reopema bonbsiimana

2.3 Pemenne ypaBHeHus1 bonbpiiMaHa Juisi paBHOBECHOTO MJICAJIBHOTO ra3a
2.4 NaTerpan CTOJIKHOBEHHUH B IPUOIMKEHUU BPEMEHH pellaKkcaliuu

2.5 ®yHKuMA pacupeaeseHus Ipu MaJoM BPEMEHH pelaKcaliu

2.6 dyHkuusa pacnpenesneHus B 1upGy3MoHHOM NPUOIIKEHUH

2.7 Ilna3sMeHHOE COCTOSIHHME BelecTBa. Y paBHeHUs Biacosa

3. MakpOCKOIINYECKUE KBAHTOBBIE SIBJICHUS

4 BpoyHOBCKOE JIBH)KEHUE

4. CamocTosiTe/IbHAs1 pa00oTa 00y4aroUIuXCst




OTACJIbHBIX BOIIPOCOB  JHUCIHUIIIIMHBI
IMOATOTOBUTHCA K 3aHATHAM JICKIHIMOHHOI'O U CEMUHAPCKOI'0 THUIIA.

HGJII/I CaMOCTOSITEIbHOM pa60T1>1 — OCBOUTB TC pa3aciibl JUCHUIIIIMHBI, KOTOPBIC HC 6I>IJII/I
3aTPOHYTHl B TPOIECCE AyJAMTOPHBIX 3aHATHA, HO MPETyCMOTPEHBI paboueil Mmporpammoi, a
TaK)K€ PACIIMPUTDH I'PAHULBI NTOJy4aeMbIX 3HAHWM, YMEHUI M HAaBBIKOB (BJIaJIEHUI) B Ipoliecce
JOTIOTHUTEIBHOTO M3YyYEHHUSl OTAENBHBIX TE€M, PEIICHWU MPAKTUYECKUX 3ajad, HCCIEeI0BaHUs
C TIOMOIIBI0 Yy4eOHO-METOAMYECKON JHTEpaTyphl;

Buowvl camocmosmenvroii pabomol:
- BBIMOJHEHUE TOMAIITHKUX 3a/[aHUi;

- MIOATOTOBKA pedepaTos;

- U3Y4YCHUE OTACIBbHBIX TEM, BOIIPOCOB, UX KOHCIICKTHUPOBAHUE;
- HOATOTOBKA JOKJIAAOB IO OTACJIBbHBIM BOIIPOCAM TCM,
- IOATrOTOBKA Hpe3eHTaL{I/Iﬁ I10 OTACJIBbHBIM BOIIPOCaM TEM;
- BBIIIOJIHCHHUC JOMAIIHUX KOHTPOJIbHBIX 33I[&HHI>1;
- IOATOTOBKA K 3aHATHAM JICKIHUOHHOT'O U CCMHUHAPCKOI'0 THUIIA,

- MOJIrOTOBKA K TEKYIIUM KOHTPOJIBHBIM MEPOIPUSATHUSM;
- IpyTHe BUIbI CAMOCTOATEIHLHON PabOThl 00yUYaIOIIUXCS.

Ta6muma 4. CoaeprkaHrue CaMOCTOSTEIIBHOW PaOO0ThI 00yJarOIIMXCS

Ne | Bua camocrositenbHoM paboTsl | Pa3nens! ninm Temsl dopMa 0THETHOCTH
n/m paboueii mporpaMMbl
8 cemecTp

1 | U3y4yeHne TEOpEeTHIECKOTO Moayas 1 Ormpoc 1Mo kapToykam Ha
Marepuasa 1o KOHCIeKTaM JIEKLNH; KOJJIOKBUYM;
JeKIUi, KOHCIIEKTUPOBAHUE 110 [TpoBepka KOHCHIIEKTa
yueOHoi1 muTeparype IIPENnoaaBaTeIeM.

BOIIPOCOB, OTOBOPEHHBIX Ha
JEKUUU

2 | [logroroBka K mpakTHUYECKOMY Mopyas 1 [IpoBepka npaBUIBHOCTH
3aHATHIO. Pemienne nomManiHux pelIeHns 3aJaHuil, 0IpocC 1o
3aJaHuM. KapTO4YKaM U y JOCKH.

OTyeT No JOMAaIIHUM 3aJaHUsIN
(0 UHAUBHUTYATHHOMY
rpaduky).

3 | Komnoxsuym (KCP) Moayas 1 [TCchbMEHHBIN U 3aT€M YCTHBIN

onpoc. TectupoBaHue.

4 | U3yuyenue Teop. MmaTepuana mno Mopyas 2 Onpoc 1mo KaproykaM Ha
KOHCIIEKTaM JICKIIHA. JIEKIIMU; TIPOBEpKa KOHCIEKTa
KoHncnektupoBanue no npernoaaBaTeseM, OIpoc 110
y4ueOHO TuTepaType KapTOYKaM Ha JICKIIHH.
BOIIPOCOB, OTOBOPEHHBIX Ha
JIEKLUH, TIOBEACHHE IO KOHIIA
BBIBOJIOB, HAUATHIX HA JICKIIHH.

5 | [logroroBka K MpakTHYECKUM Monayasb 2 [IpoBepka mpaBUIBHOCTH
3aHATUAM. Pemenue pelieHys 3alaHuil, Onpoc 1o
JIOMAIITHUX 33JJaHuM. KapToukaM u y Aocku. Otuer

10 TOMAILIHUM 3aJaHusIM (110
WHIUBHIyATbHOMY TpaduKy).
6 | Komnoxsuym (KCP) Moayas 2 CobecenoBanue o pedepary.

KomnnokBuywm (MUChbMEHHBIN
omnpoc).




Bun camocrositenbHOM paboThI

Pasnens! miim TeMbI

dopma OTYETHOCTH

n/m paboyeil mporpamMmbl

4 | U3yuyenue teop. MmaTepuaa o Mopnyas 3 Onpoc 1o kaproykam Ha
KOHCIIEKTaM JIEKIIHHA. JIEKIIUU; TIPOBEpKa KOHCIEKTa
KoncnektupoBanue 1o IpernoaaBaresieM, OIpoC 110
y4ueOHO TuTepaType KapTOYKaM Ha JICKIIHH.
BOIIPOCOB, OTOBOPEHHBIX Ha Texct pedepara,

JIEKLUH, T0BEJCHHE JI0 KOHIA BBICTYIUICHHE,
BBIBOJIOB, HAUAThIX HA JIEKIMU. IPE3CHTALNS.
5 | [logroroBka K mpakTHYECKUM Moayasb 3 [IpoBepka mpaBUIBHOCTH
3aHATUAM. Pemenue pelIeHns 3alaHui, OIpoc 1o
JIOMAIITHUX 3aJIJaHUM. KapToukaM u y gocku. Otuer
110 JOMAILHUM 3aJaHusIM (110
WHJUBUTyTBHOMY T'paduKy).
6 | Komnoxsuym (KCP) Monayas 3 CobecenoBanue 1o pedepary.
KomnokBuym (mrcsMeHHBIH
omnpoc).
4.1. Tembl KypcoBbIX padoT

1. ®a3bl beppu, UX OCTPOEHUE U aHAIM3.

2. KommnbroTepHOE MOJEINPOBAHUE CTATUCTUYECKUX PACIIPEIEICHUN.

3. Bompocsl u3iay4yeHus: B TEPMOJIMHAMUKE U CTATUCTUYECKON (PU3HKE.

4. Meto YCKOPEHHOM CXOJUMOCTH B CTaTUCTHYECKOM (QU3MKE: NpeuMylliecTBa U

HEIOCTATKH.

5. Merton KOpPCIIIUOHHBIX (I)YHKLII/Iﬁ Borono0oBa 1 ero MCHOJIB30BAHUE B pacucTrax
TEPMOANHAMHUYCCKUX XAPAKTCPUCTHUK.

6. KomnextuBHbie 3()(HEKTH B TEOPHH MHOTHUX TeTl.
7. KBazuuacTuIpl B KpUCTAIUIAX.
8.

BnusHue xonebaHuii aTOMOB Ha TCPMOANHAMUKY I'a30B.

4.2. Tunbl ceMecTPOBBIX 3aaHMIi:

ITonroroBka pedepara u

npe3cHTauunu Ha

TeMy

<<HCKOTOpLIC napaaoKChbl

CTATUCTUYECKON (DU3WKH: TapaJoKc Bo3BpamaeMocTu (1ukibl [lyankape), mapamokc

obparumocTu Jlommuaray.

[TogroroBka pedepata W TNpe3eHTAMA HA TEMY

TepMOHHHaMI/IqCCKOﬁ SHTPOIIHUN».

[TogroroBka pedepara —

«Peméroynrie

MOJCIIN

«CBS3b CTAaTUCTUYECKOU U

CTaTUCTUYECKOM  (pU3MKH:

onHoMepHble Mojenu M3unra u I'eitsenOepra, Monenb CHUCTEMBI ¢ OECKOHEUHBIM
paarycoM B3aUMOJICHCTBHUS.

ITonroroBka BeICTyIUIEHUS ¢ Npe3eHTauueil — «VHTerpan no 3aMKHYTOMY KOHTYPY H
nuks KapHo».

ITonroroBka pedepata Ha Temy «TepmMoguMHaMuU4eckHe CHCTEMBl BO BHEIIHUX
IIEKTPUYECKOM U MAarHUTHOM ITOJISIX).

[TonrotoBka pedepara Ha Temy «Teopus J[leGas-Xiokkens s paBHOBECHOM
Pa3peKEHHOM TIIIa3MBbI».

IlonrotoBka pecdepara Ha Temy
maddepeHInanbHBIX GOPM».

((I[Ba Havalla TCPMOAWHAMUKHU HaA  A3BIKC
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IIpuMepsl 3aJaHNH 1JIA NPAKTHYECKHX 3aHATHIA.
Coneprkanre 1 00beM HEKOTOPBIX MPAKTHUCCKUX 3aHATHI

Howmep
113

Howmep paznena
1 TEMBI

HaumenoBanue u kpatkoe cogepxanue [13

0O0BeM
B yacax

DyHKIMA
pacrpeeneHust

OTBETUTH HAa BOIIPOCHI O PYHKIHSIX pPACIIPEACICHUS
Bonbimana u zip.

3anaun. YpaBHeHue Jlan)xeBeHa Juis IOJIMMEPHON
uenu. Haiitu koppensiiiMoHHY10 (YHKIIHIO PACCTOSTHUS
MeX 1y KoHIlamu nenu. Haiitu ¢hyHKIuio
pacrpeaeseHus 1o pazMepam MoJIMMepa, OMEIIEHHOTO
B CIIyYalHBIN MTOTOK.

Teopus yalinuka. HailTu n3aMeHeHne TemnepaTypsl
MEPErpeETOM KUIKOCTH B HEBECOMOCTH. Halitu
CTallMOHAPHYIO (QYHKILHUIO pacrpeesieHus My3bIpbKOB
10 pa3Mepy B MEPErpeTor KUAKOCTH B TOJIE TAKECTH.
Henunelinpie BOJIHBI HA TOBEPXHOCTH Bobl. HaiiTu
raMuJIbTOHHAH TPEXBOJIHOBOI'O B3aUMOJICHCTBUS
KalWUISIPHBIX BOJIH Ha «TIIyOOKON» U «MEJKOI» BOJE.
V3Kkuii My40K OBICTPBIX 3apSKEHHBIX YACTHIL
pactipoctpansercs B amopdHoi cpene. Haiitu
¢ynkuuro pacupenenenus f(z, rx, 1y, nNx, Ny ) 0o
MONEPEYHBIM pa3MepaM IydkKa I'xy U yriam pasiera Nxy
= Vxy/|V|, a Tae < 12>, <ri,nj>,<n*>B
3aBUCHUMOCTH OT MPOMJIEHHOTO B CPE/Ie PACCTOSHHUS Z.
Cuutarh OCHOBHBIM MPOLECC YIPYTOro paccesHUus Ha

MaJible YIJIbl B KYJIOHOBCKOM TIOJIE SIZIEP ATOMOB CPEIbI
(Jn| << 1).

4, u3
HUX 2
yaca Ha
JIOM.

JIByXypOBHEBBI
€ CUCTEMBI,
B3aUMOJICHCTBY
IOLIHE C
TEPMOCTATOM.

JIByXypOBHEBasi KBAaHTOBasl CHCTEMA C MaTPUYHBIMU
9JIEMEHTaMU T'aMWIbTOHHUAHA

Hii=-¢/2; H2o=H21=0; H2=¢/2 .
B3aUMOJIENCTBYET C TEPMOCTATOM C Temreparypoit 1>>
€ . B HayanbHBI MOMEHT BPEMEHU CUTEMa HaXOAUTCS
B COCTOSIHUH

D) = 1/(2)"2 10>+ 1/2)'* |1>,
rae [0>, |1>- ocHOBHOE U BO30YKIEHHOE COCTOSIHHS
cucteMbl. HaliTi MaTpHIly IUIOTHOCTH BYXYPOBHEBOM
CHCTEMBI B MOMEHT BpeMmeHu t. Bpems penakcanmu
JIMAaroHaJbHBIX KOMIIOHEHT MAaTPHI(BI IIIOTHOCTH 11,
HeMaroHalbHbIX - 12.
JIByXypoBHEBasi KBAHTOBAsI CHCTEMA C MaTPHYHBIMHU
3NIEMEHTaMU TaMHJIbTOHHAHA

Hii= Hiz= H21=0; H22 = € B3aumoneiictyer
C TEPMOCTATOM ¢ TeMIeparypoil 1>> € . B HauanbHbIi
MOMEHT BPEMEHHU CUTEMa HAXOAMUTCS B COCTOSTHAN

D0)= 320>+ 1/2 1>,

rae [0>, |1>- ocHOBHOE U BO30YKIEHHOE COCTOSIHHS
cuctembl. HaliTu MaTpuily IiI0THOCTH JBYXYPOBHEBOM

4 gaca,
U3 HUX
1 gac B

aya.
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CUCTEMbI B MOMEHT BpeMeHHU t. Bpemsi penakcanuu
JTMArOHAJILHBIX KOMIIOHEHT MaTPHUIIbI TWIOTHOCTH T1,
HEeOUarOHAIbHBIX - T2.

Kunetnueckoe
ypaBHEHHE.

B HavanpHBIIT MOMEHT BpeMEHH OBLI0 No
PaAMOAKTUBHBIX SJEP, PACMAJAIOIINXCS C TIOCTOSTHHON

A (BEPOSTHOCTB pacmaa OJHOTO SAPa B €IMHHUILY
BpeMenu). Hamvcarh KUHETHYECKOE ypaBHEHUE JUIs
sepostHocTd P(n, t) Haiitk N pagrMoakTUBHBIX sep B
momenT Bpemenn t. Haiitn < A n? > = < (n(t) -
<n(t)>?) >.

2 ,u3
HuX 1
Jac B

ay.

Juddyznonno
e

npulbIMKeHue.
YpaBHeHue
Dokkepa-
IInanka.

[Tonyuuts ypaBHeHne @okkepa-llnanka u HalTh
CTallMOHAPHOE pelIeHue ISl 3a1a4 0 AuPhy3un
CKOPOCTH HOHa B I1a3Me. COOTBETCTBYIOIIIEE
ypaBHeHue JlanxkeBeHa umeet Bu: d v/dt=-v(v) v+ f
(t), tae v(v) - fMHAMUYECKast cuiia TpeHus U f -
CilyuyaiiHas cuJja ¢ rayccoBoi craructukoit: <f(t) >=0,
<f(t) f(t")> = D(v) 8 (t-t") . Kakoe cooTHOIIEHUE JOIKHO
ObITh MEXYy V(V) 1 D(V) B TepMOIUHAMUYECKOM
paBHOBECHH?

Nurterpan
CTOJKHOBEHHUH
Jlannay.

[ToryuuTs BbIpaXkeHHE JJIsl MHTErpajia CTOJIKHOBEHUN
U1 ra3a ¢ KyJJOHOBCKMM B3aUMOJICHCTBUEM.

B §34 (Kypc dbuskuneruku Jlannay) mokaszaHo, 4To
I10CJIE TOr'0, KaK BO3MYLIEHMSI 3JIEKTPOHHOM IIJIOTHOCTH
C BOJTHOBBIM BEKTOPOM K 3aTyXHYT H3-3a 3aTyXaHHs
Jlannay, Bo3MyIeHUs (PyHKIUS pacTpeieeHus
MPOJIOJKAIOT OCHMIJIIMPOBATH 110 3aKOHY exp(-ikvt).
Haiitn 3aK0H 3aTyXxaHus 3TUX OCHWUIALMN U3-32
KYJIOHOBCKUX CTOJIKHOBEHUI MPHU BpeMEHaX BO MHOTO
pa3 MEHbBIIHX YeM <Kkv>.

KBauToBbie
KUHETHYECKUE
ypaBHEHUS.

ITokazats, uto ypaBHeHue [laynu
dpn/dt =2m Wmn pm— pn Zm Wim

MPUBOJIUT K BO3PACTAHUIO SHTPOIHU  S= - Xm Pm
In(pm).
Pemntes ypaBuenue Ilaynu

d pn/dt =2m Wm Pm — Pn Zm Wim
JUIS IByXYPOBHEBOI CUCTEMBI C HAYaJIbHBIMU
yenoBusmu po(t = 0) = 1, pi(t =0) = 0.
ITycTh MMeeTcst HICTOYHHK «XOJIOAHBIX» (DOTOHOB C
JHEPrueil Vs, KOTOPbIE HArPEBAIOTCS 3a CUET PACCESTHUS
Ha 9JIeKTPOHHOM Tase ¢ Temneparypoil T (@s << T
<< mec? ). HaliTu cranimonapHoe pacnpejenenne
(OTOHOB MO YHEPIUSIM, €CIH JIEKTPOHHBIN ra3

3aHUMAaeT KOHEUHBIH 00bEM C XapaKTCPHBIM PasMEpPOM
L

4, n3
HHUX 2
yaca Ha
JroMart
Hee
37aHHE.

bpoynosckoe
JBUKCHHE.

Haiitu xoppensuonnyto ¢pyakmuoo < ri(tl) pjt2)>
OpOYHOBCKOM YacTHIIBI. Y paBHEHUE ABUKEHUS UMEET
Buna: d p/dt=-v p +f(t), rne f- cayuaiinas cuna c
rayccoBoi cratuctukoi: <fi(t) >=0, <fi(t) fj(t)> =01j

4 yaca
Ha JIOM.
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(t-t") . Hawanwnubie ycnosust: p(t=0)=0, r(t=0)=0.
Htoro 20

3agayu AJs 1OMALIHEro pemeHust

Hadava 1. Yactnna copepimaer GpoyvHOBCKOE ABHMKEHNE B OPABOIT noaviniockoeTn (koadgpduauent auddyaun D), npaaen
npavan = 0 o ned nenponnmaesa. Haiitn sepostnoers obuapyvanTs Sactiiy B caoe Maaoil Toamnnsl siansn s1oil
npAMoil Ha Joctarodno doabmnx ppeMenax ¢, ecan opr ¢ = 0 gactuia Haxogniacs B Touke (R 0).

Sadana 2. Bl wmape pagnyea R b oouens paskoil skuakocrn saxoaates N Opovaopcknx dactun. CTenkn mapa sapidiores
151 ACTHIL TOTJIOMAKOIIHME (MACTHIA, NONABIIAA HA CTEHKY, 00paTio B obber He pozppamaered ). Haitrn acnmorornaecknii
SAKOH 3aBHCHMOCTH 9HCIA OPOYHOBCKHX HACTHIL OT BPEMEHH B PACHPEISICHHe HX [IOTHOCTH Ha DOJIBIINY BPEMEHAX, ©CIIH
kosppuupent andpyaun arux vactun pasen D,

Jadawa 3. Ha HACTHILY ,J,(‘f‘l("l'l.:l\'l(l'[‘ (.'.']I\‘in‘ll"iliéikl CH.IA, & TAaKMe CHIa TheHH:. B nauaapubii MouMent BPEMEHI HAaCTHIA
HAXOIHIaCh B ()[]]J(‘,J‘E:..](‘HE](JI.? FOMKE H HMETa DABHY I HYIH0 CKOPOCTh. Haiirn pacopeaeaeHne 1acTHibl 10 HMIVILCY 0 KOOp-
ARHATe B Ipod IBOABLHBIT MOMCHT BPEMEHN BOCHOAL30BABIITACE Favecosbiv BHAOM 3TONO paclipeleaetsd 1 B CIds cpeanne
SHAUMCHHA KBAAPATOB KOODANHATLL, HMIIVABCA I [IPOU3BE TEHHA KOOPDINHATEL 1 HMIVILCA,

Pé](‘('S\[()'I'['J[1'['(‘ OTACABHO ABHAKCHIC HaCTHILL B Ipeieaax MaAaoro i HOABLIIOTO TpeHHA.

Il!il"l\.],l]'['(‘ VeaoBada, OpH KOTOPBIX MOMHO CHHTATE, 9TO YacTHIIA JBHReTCA B VEI0BHA MATOTO,/ DOBIIOND TpeHHA.

Badaua 4. llornomalomana cdepa B TpEXMepHOM NpocTpaHcTBe

DBpoyropckan qactinia copepmiaeT cayaaiiHoe IBIZKEHIe B TPEX-MEPHOM OPOCTpalcTee, B HavaibHell MOMEHT BPeMeHn
OHA HAXOAWIACH HA paccrosnun [ nopepxnoctn noraomaiomeii cdepst, paguye koropoil a. Haitru pepograocrs toro, 9ro
HACTHIA HEKOTAA He DYIeT Toromena »Toil noromaomeil cdepoil. Kak 3apieuT BepogaTHOCTBIO TOMo, 9T0 Y4acTHla Ovier
noriaonena cdepoil na onemmx eperenax?! Koadgpduunent audpyann vactune papen  D.

CpapHAThL Pe3VIBTATEL ¢ Pe3VILTATAME U8 OJHOMEPHOH 3a1adi: Korga OpOVHOBCKASA YacTHIA B HAYAILHBI MOMEHT
BPEMEHH HAXOIHIACE 1A PACCTOANAN [ 0T HOIOMAIomei crenki.

IlepeyeHb Y4e0OHO-METOANYECKOr0 00ecneYeHus I CAMOCTOATeNAbHOM PadoThl
o0y4yaronmmxcst

1. IlITerames, A.A. 3amaun mo ¢usuke. Mexanuka. MomnekynspHas Qusuka u
TEPMOJIMHAMHKA. DIEKTpU4ecTBO: yueOHoe nocodue: / A.A. IlIteirames, FO.I'. TlelicaxoBud. —
HoBocubupck: HITY, 2017. — 160 C. 9BC - Pexum JOCTyTa:
https://biblioclub.ru/index.php?page=book&id=575630

2. baiikoB, B.M. Temmodusuka: TepMoaMHAMUKAa M cTaThUcTHUYeckas ¢usuka / B.U.
baiikos, H.B. IlaBmtokeBuu. — Munck: Beisiimas mkona, 2018. — 448 c¢. Pexxum jgocryma: —
URL: https://biblioclub.ru/index.php?page=book&id=560679

3. AnmamueB, A.H. Tepmomunammka u cratuctudeckas ¢usuka. Yacts 2. / A.H.
Anmanues, .B. Konwitun, A.C. Kophues, T.A. UypakoBa. — Boponex: BI'Y, 2004. — 79 c. 3BC
— Pexxum noctyna: http://window.edu.ru/resource/225/27225

5. YueOHO-MeTOAMYECKOE 0OecTiedeHrue TUCHUIIMHBI (MOIYJIsl)

Tab6mmma 5.1. OcHOBHasI IMUTEpaTypa

HaunmenoBanue, Onbnuorpaduiyeckoe onrucanme

1 | Mockosckuii, C. b. Kypc cratuctuyeckoil pu3uky u TepMOIUHAMUKH: YUEOHUK /

C. b. Mockosckuil. - M.: Akagemnueckuii npoekT, 2005.- 317c. IBC: Pexum noctymna:
http://biblioclub.ru/index.php?page=book&id=143189

2 | Janmay, JI.J. Teoperuueckas ¢usuka. B 10TT. T.5. Crarucrtuueckas ¢usmka. Y.1:
yuebHoe nocobue/ JI.J. Jlannay, E.M. Jludmui.- M.: @usmaraur, 2001.- 612¢. IBC:
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=83401

PexomennoBano MO P® B kadyecTBe yueOHOTo mocoOust A7l CTYIEHTOB (PU3NYECKUX
CIIELIMAJIbHOCTEN YHUBEPCUTETOB
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https://biblioclub.ru/index.php?page=book&id=575630
https://biblioclub.ru/index.php?page=book&id=560679
http://window.edu.ru/resource/225/27225
http://biblioclub.ru/index.php?page=book&id=143189
http://biblioclub.ru/index.php?page=book&id=83401

3 | Kongpatses, A. C. 3amaun o TepMOJUHAMUKE, CTATUCTUYECKON (PU3UKE U
kuHeTndeckoi Teopun / A. C. Konaparses, I1. A. Paitroponckuii.- M.: ®usmatiur,
2007.- 254 c. 9BC: Pexxum nocryna:
http://biblioclub.ru/index.php?page=book &id=68400

I'pud: Jonymeno YMO mno HanpaBieHUsIM negarornyeckoro oopazosanust MOuH PO
B KauecTBe Y4eOHOT0o MocoOUs /Il CTYIEHTOB BBICHINX yUE€OHBIX 3aBEACHMUIA,
oOy4aromuxcs o HanpasieHuo 540200 (050200) Ouznko-MaTeMaTHIECKOE
oOpa3zoBaHue

4 | TepmoauHaMUKa U cTaTUCTUYECKas Gu3uka : yueOHoe mocoodue / coct. JI.B. Muxues, E.A
bonnapenko. — CtaBpomnois: CeBepo-Kaskazckuit denepanbhbiii yauepcuteT (CKDY),
2016. — 125 c. BC Pexum nocryna:
https://biblioclub.ru/index.php?page=book&id=467404

5 | Jlammay, JI.JI. Teopernueckas ¢pusuka : yaebnoe nocodue : B 10-x 1./ JI.JI. Jlangay, E.M.
JIndpmm. - 2-e uza., ucnp. - M. : ®uzmarnut, 2007. - T. 10. Ousnueckas KMHETUKA. - 536
c. 9BC Pexum nocryna:: http://biblioclub.ru/index.php?page=book&id=82964

6 | JleBuu, B.I'. Kypc Teopernueckoii ¢pusuxu / B.I'. Jlesuy, F0.A. Bnosun, B.A. MsimnuH ;
nox pen. B.I'. Jlesuu. — U3x. 2-e, mepepad. — Mocksa : Hayka, 1971. — T. 2. KanToBas
MexaHuka. KBanroBas cratuctuka u pusnyeckas kuaetuka. — 936 c. IBC — Pexum
noctyna: https://biblioclub.ru/index.php?page=book&id=494683

Tabnuma 5.2. JlonogHUTENbHAS JIUTEPATYPA

HaumenoBanue, Oubanorpadpuueckoe ornucaHue

1 Mbrruce, JI. U. CraTuctrueckas MeXaHuKa: IpocTo o cioxHom / J1. U. MaTtuc,
P. I'. CBenaceHn.- MockBa- MkeBck: THCTUTYT KOMITBIOTEPHBIX MccieaoBanuid, 2011.-
388c. IBC Pexum gocryna: http://biblioclub.ru/index.php?page=book&id=114681

2 3opuu, B.A. MaremaTuyeckue acreKkThl KJIaCCHY€CKONM TEPMOJUHAMUKH. — M..:
MITHMO, 2019. — 164 c.

3 KBacuukoB M.A. TepmoarHamMuKka U craTucTuyeckas pusnka: Yued. mocodue st
cryaentoB By30B: B 31. T. 1: Tepmoaunamuka. T.2. Cratuctuueckas gpusmuka.- M.:
Emuropuan YPCC, 2002. — (240 c., 432 ¢.)

4 | PacoBckuii, M.P. ®usnueckas kuHeTHka: Kypc jgekuuii / M.P. Pacosckuii, A.I1.
Pycunos, — OpenOypr: [OY OI'Y, 2006.—-114 c.
http://elib.osu.ru/bitstream/123456789/6099/1/997 20110802.pdf

5 Bann A .H., Haymos B.A., Pacternn A.D. ®u3ndeckas KHHETHKA. Y4eOHOE Tocodue,
Wpkyrck, n3a. UT'Y, 2001, 54 c.
http://theor.jinr.ru/~vnaumov/Rus/Kinetics/Physical Kinetics.htm

6 | Benensnun B.B. Kunernueckue ypaBuenus bonbiimana u Biacosa. M.: ®usmariur,
2001 — 112 c. https://www.rfbr.ru/rffi/ru/books/o 185

Tabmuma 5.3. Pecypchl nHQOpMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON cetn « HTepHEeT»

Ne

i HasBanue (aapec) pecypca

1 EqWorld MUP MATEMATUYECKUX YPABHEHUI http://eqworld.ipmnet.ru/

CrnoBapu u sHnmkIonenuu https://dic.academic.ru/

2

3 Kpatkwuii cnpaBounuk no ¢usuke http://www.physics.vir.ru

4 Caiit kadenaps! TeopeTnueckon pusukn pusznueckoro paxymnprera MI'Y
http://theorphys.phys.msu.ru/education/education.html

5 Caiit kadenaps! Teopernueckor puzukun MO THU _http://theorphys.mipt.ru/

Tabnuna 5.4. [lepuoanueckue n3naHus
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http://biblioclub.ru/index.php?page=book&id=68400
https://biblioclub.ru/index.php?page=book&id=467404
http://biblioclub.ru/index.php?page=book&id=82964
https://biblioclub.ru/index.php?page=book&id=494683
http://biblioclub.ru/index.php?page=book&id=114681
http://elib.osu.ru/bitstream/123456789/6099/1/997_20110802.pdf
http://theor.jinr.ru/~vnaumov/Rus/Kinetics/Physical_Kinetics.htm
https://www.rfbr.ru/rffi/ru/books/o_185
http://eqworld.ipmnet.ru/
https://dic.academic.ru/
http://www.physics.vir.ru/
http://www.physics.vir.ru/
http://theorphys.phys.msu.ru/education/education.html
http://theorphys.mipt.ru/

Ne
Haumenosanue
n/m
1. Kypnan «Puzuka maazmel» http://www.maik.ru/cgi-bin/list.pl?page=fizplaz
2 Kypnan «Ycnexu dpuznueckux Hayk». www.ufn.ru
3. dwusuveckoe oOpazoBanne B Byzax. / M.: Uznmarenbckuii jom M®PO (MockoBckoe
¢busnueckoe obmectso). IBC u http://pinhe.lebedev.ru/
4. Kypnan Dxcniepumentansaoit 1 Teopetndeckoit @uznku (KITD)
http://www jetp.ac.ru/

Hepeqeﬂb COBPEMEHHBIX HpO(l)eCCI/IOHaJILHLIX 0a3 JaHHbIX U I/IHq)OpMaIII/IOHHBIX
CIIPpaBO4YHBIX CUCTEM

Ba3el nanaeix THUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

IBC «YHuBepcurerckas 6mbanorexa oniaitn» www.biblioclub.ru

Pecypc copepxut yueOHUKY, yueOHbIE TOCOOMS, MOHOTpapH, NEPUOIUIECKNE U3AAHNS,
CIPAaBOYHUKH, CIIOBapH, SHIUKIONenuu. B Hacrosmee Bpems BiimouaeT Oosiee 130 Thic.
HalMEHOBaHUH. Pexxum noctymna: ass 3aperucTpUpOBaHHbIX [10JIb30BATENCH.

OBC AI'Y Ha mrardpopme ammapatHo-mporpamMmHoro komiuiekca OOO KV
http://adygnet.bibliotech.ru

Pecypc conmepkut 35IeKTpOHHBIE aHATIOTH TPyAoB npernoaasarencii AI'Y. OGecnieunBaer
JIOCTYIl K HEeoOXOAMMBIM JJis1 00pa30BaTeNbHOrO Ipolecca M3JaHusIM. Pexxum nocrtyma: uis
3aperuCTPUPOBAHHBIX 10JIb30BATENIEH.

000 «Hayunas 3jiekTponHasi oudauorexka» (HI3b) www.elibrary.ru

Poccuiickuit nHpOpPMaITMOHHO-aHATUTHYECKUI MOPTaNl B 00JIACTH HAYKH, TEXHOJOTHH U
o0pa3oBaHus, B TOM YHCIIE 3JIEKTpOHHBIe Bepcuu 6oiee 3900 poccuilckux HaydyHO-TEXHHUUECKUX
KYPHAJIOB, U3 KOTOPHIX Oosiee 2800 KypHAIOB B OTKPBHITOM JOCTYIIE.

MexayHapoaHble 0a3bl JAHHBIX HAYYHbIX U3JaHU I

Web of Science https://apps.webofknowledge.com Hayxomerpuueckas pedepaTuBHas
0a3a 1aHHBIX )KypHaJIOB U KoH(pepeHimil. Pexxum noctyna: IP anpeca ynusepcurera

Scopus https://www.scopus.com/search/ — 3To HaykomeTpuueckas pepeparuBHas 0aza
JAHHBIX, BXOsIIast B 6a3y maHHbx SciVerse kommanuu Elsevier. SciVerse o0benunsieT B cede
MaTepuaibl W3 KOJUIEKIIMM pEeLEeH3UpOBaHHOM jurTepatypsl SciVerse Scopus, coOpaHus
MOJTHOTEKCTOBBIX cTateit SciVerse ScienceDirect. Pexxum noctyna: IP agpeca yauBepcuteTa.

zbMATH https://zbmath.org/ PedepartuBHast 6a3a JaHHBIX 10 YUCTOW M MPHUKIATHON
MaTeMaTHKe.

HNuTepHer-pecypcesl oTKpbITOro Aocryna (Open Access)
(MudopmanioHHO-TOMCKOBBIE (CIIPABOYHBIE) CUCTEMBI)

Nudopmanuonnas cucrema «EamHoe oxHO pgoctynma Kk 0o0pa3oBaTeJbHbIM
pecypcam» http://window.edu.ru/ Pecypc oGecrieunBaer cBOOOAHBIN TOCTYN K MHTETPATHHOMY
KaTaJory 00pa3oBaTeNIbHBIX MHTEPHET-PECYPCOB, K DJIEKTPOHHOH OuOnIMoTeke Yy4yeOHO-
METOAMYECKUX MaTepHaNOB I 00mero u mnpodeccHuoHaIbHOr0 00pa3oBaHUs M K pecypcam
cucTeMbl (peepanbHbIX 00pa30BaTENbHBIX MOPTATIOB, OOBEIUHSIET B €MHOE MH(POPMAITMOHHOE
IPOCTPAHCTBO JJIEKTPOHHBIE PECypChl CBOOOIHOTO JTOCTYIA IS BCEX YpOBHEH 0o0pa3oBaHUS B
Poccun.

YHuBepcurerckasi uHpopmManuoHHas cucrema Poceus uisrussia.msu.ru

6. O6pa3oBare/ibHbIe TEXHOJIOTHHU

Tabnuna 6. OOpa3oBaTelbHbIE TEXHOJOTHH
| Ne | HaumeHnoBanue pasnesna | Buabl yueOHbIX | OoOpa3oBaTeibHbIE |
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http://www.maik.ru/cgi-bin/list.pl?page=fizplaz
http://www.ufn.ru/
http://pinhe.lebedev.ru/
http://www.jetp.ac.ru/
http://inion.ru/resources/bazy-dannykh-inion-ran/
http://www.biblioclub.ru/
http://adygnet.bibliotech.ru/
http://www.elibrary.ru/
https://zbmath.org/
http://window.edu.ru/
http://uisrussia.msu.ru/

n/n 3aHATHH TEXHOJIOTHH
1 2 3 4

1. Jlexuum 1-6. Jlexunu ¢ UCTIOB30BAHUEM
OCHOBHBIE IOHATHUS U METOJIbI BUJIEOMATEPHUAIIOB.
TepMoarHaMuKH. Havana WNudopmannonno —
TepMOJAMHAMUKHU. TepMOIMHAMUUECKIE KOMMYHHKAIIMOHHAs
MOTEHIMAJIBI, ypaBHEHUS, HEPABEHCTBA. TEXHOJIOTHSI.

VYcnoBus TEPMOIUHAMUYECKOTO Cemunapsl 1-10.  |becenp! ¢ o0cyxxaeHuem

PaBHOBECHS 1 YCTOMYMBOCTH BOITPOCOB.

0JIHOpOJIHOM cucteMbl. Da3oBbie CamocrosiTenpHas

nepexonsl. [Ipunnun Jle-IllaTense. pabora KoncynbTupoBanue u

MareMatuueckre aceKThbl MPOBEPKA JOMAIIIHUX

TEPMOJIUHAMHUKH. 3a/IaHHAH TIOCPEACTBOM
3JE€KTPOHHOU MOYTBHI.

2 .. |Jlexmuu 1-6. JIekuy ¢ UCIOJIL30BaHUEM
OCHOBHBIE TIOJIO)KEHHS CTATUCTHIECKOM

BHJIEOMATEPHAIIOB.
MEXaHUKH PaBHOBECHBIX CUCTEM.
HNudopmanmonto —
®a3oBoe NpocTpaHCcTBO. Teopema
KOMMYHHKAIIMOHHAS
JInyBuma. Cratuctuueckas
TEXHOJIOTHSI.
He3aBUCUMOCTh. OO0II1e METO/IbI
PABHOBECHOW CTATUCTUYECKOU
Cemunap 1-10. becenpl ¢ o0cyxaeHreM
MEXaHUKH. MHUKPOCKOIMYECKOE
o . BOIIPOCOB.
OMMCaHUE B KJIACCUYECKOW U KBAHTOBOU
TexHonorus pa3BuTus
cratuctukax. Kanonnueckue
CamocrosiTenpHas |KPUTHYECKOTO MBIIUICHHUS.
pacnpenenenus. Teopus uieaabHbIX
pabota KoncynbpTupoBanue u
cucrem. Pacnipenenenne bonsimana B
o MPOBEPKA JOMAIIIHUX
KJIaCCUYECKOM cTaTucTuke. KBaHTOBBIE .
3a/TaHAH TTOCPEACTBOM
pacnpenenenns boze u @epmu. -
3JEKTPOHHOMU MOYTHI.

3 3agaya o cIy4alHbIX JUCKPETHBIX Jlexuun 1-6. JIekIny ¢ UCIoJIL30BaHUEM
OJIy X TaHUSX B OJJTHOMEPHOM CITydae. BUJIEOMATEPHAJIOB.
Pacnpenenenusa bepnymiu, Makcpeia- HNudopmanmonHo —
bonpumana. @yHKIMS pacripeesieHUs. KOMMYHHKAIIMOHHAS
beccTonKHOBUTENIBHOE KUHETHYECKOE TEXHOJIOTHSI.
yYpaBHEHHUE. Cemunap 1-5. TexHOI0rnu rpynnoBbIX
Kunernueckoe ypaBHenue Brnacosa. JUCKYCCUU U Pa3BUTHS
Kunernueckoe ypaBuenue bonbimana. KPUTUYECKOTO MBIIUICHHUS.
Kunernueckoe ypaBHeHHE B CamocrosiTenbHas
NpUOJIMKEHUH BPEMEHHU PEJTaKCallUu. pabora KoncynbpTupoBanue u
Juddy3nonHoe npudIIMmKeHHe. MPOBEPKA JOMAIITHUX
VYpaBuenue dokkepa-Ilnanka. 3aJJaHU MOCPEICTBOM
HuTterpan cronkHoBeHuit Jlanaay. 3JIEKTPOHHOU MOYTHI.
KBaHTOBbIE KHHETUYECKHE YPABHEHUSI.

7. MeToauvecKkue peKoOMeHAalMu M0 JUCHUILIHHE (MO1YJII0)

MeTtoauyeckue peKoMeHAANNH MPENOIABATEI0

W3yuuB conepkaHue ydeOHON AMCLMIUIMHBI, LeJIecoo0pa3Ho pa3paboTaTh MaTpHIly
HanOoJiee TPEANOUYTUTEIBHBIX METOJOB OOy4YeHHusST M (OpPM CaMOCTOSTEIBHOH pabOTHI
oOydarommxcs, aIeKBaTHBIX BUAM JEKIIMOHHBIX U CEMUHAPCKUX 3aHATHUI.
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HeobxomuMo mipemycMOTpeTh pa3BUTHE (GOPM CaMOCTOATEIBHOW pPAaOOTHI, BBIBOAS
oOyvaromuxcss K 3aBEPILICHUI0 U3YyYEHUs Y4eOHOW NUCUUIUIMHBI Ha e€ BBICIIUNA YpOBeHb. [lo
y‘-IC6HOMy IJIaHy nmpeaAyCMOTPECHO IMMPOBCACHNUEC PA3HOTO TUIIA 3aHATUH.

[Ipn moAroToBke JEKIMOHHOTO MaTepuaia IMpernojaBaTelib 00s3aH PYKOBOICTBOBATHCA
paboueii mporpaMMoW Il JAHHOTO HaMpaBJiCHUS TMOATOTOBKHU. [Ipu YTEeHHWH JEKIHi
npernojaBaTesib HMMEET MPaBO CAMOCTOSITENBHO BHIOMpaTh (OPMBI M METOABl HU3TIOKEHUS
MaTepuaga, KOTOopble OyIyT clocoOCTBOBaTh KayeCTBEHHOMY ero ycBoeHuto. [Ipu sTom
Mpeno/iaBaTelib B YCTAHOBJICHHOM IMOPSAKE MOXET HCIOJIb30BaTh TEXHUYECKHUE CpEJCTBA
o0ydeHus1, UMeroIIrecs Ha Kadeape v B yHUBEPCUTETE.

Bwmecte ¢ Tem, BCAKUI JEKIMOHHBIN KypC SIBJISIETCS B ONPEACICHHON MEpe aBTOPCKUM,
MPEACTABISIET COOOM TBOPUYECKYIO TMEpepabOTKy Marepuaia U HEU30€KHO OTPaKaeT JIMYHYIO
TOYKY 3pEHUs JIEKTOpa Ha MPEeJAMET U METO/IbI €ro npemnoaaBanus. B 3Tol cBsi3u npeacrapisercs
1esnecooOpa3HbIM NMPUBECTH HEKOTOPbIE OOLIME METOAMYECKHE PEKOMEHIALUU M0 MOCTPOEHUIO
JIEKIIMOHHOTO Kypca U (opMaM ero IpernoaBaHus.

1. IlpoBenenue 3aHATUN C ayauTOpueil OOyyarolmuxcs SBISETCA IMyOJUYHBIM BUIOM
NESTENIbHOCTH, OINPEACTSIONUM psif  crnenuduieckux TpeOoBaHMI K TMPenojiaBarero:

- [IpenogaBareib 1OMKEH UMETh ONPATHBINA BHEIIIHUN BHI,

- [IpenonaBarens 00s13aH BiIaIeTh KyJIbTypOil peyun;

- lloBenenue mpemomaBaTeliss MPH JIFOOBIX CUTYalHsIX JTOJHKHO OBITh KOPPEKTHBIM W
JOCTOMHBIM.

2. BHuMareabHO 03HAKOMUTHCSA ¢ METOJAMYECKUMHU PEKOMEHAAIMSIMU, TPUBEACHHBIMU B
y4eOHOI JTuTepaType Mo U3y4aeMoMy MaTepuany.

3. Tema nexuum 10HKHA OBITH SICHO M YETKO C(OPMYIHPOBAHA.

4. Ilepen HauaaoM MOAPOOHOrO H3JIOKEHHUS MaTepuana IeJIecoo0pa3HO  KpaTKo
0003Ha4YUTh, O YEM MOUJET PEUb B LIETIOM.

5. IlnaH (KOHCTEKT) JEKIMH AOJKEH OBITh 3apaHee TINATEIbHO MPOoayMaH (MmpopadoTaH)
C TeM, YTOOBI U3JI0KEHNE MaTepraa ObUIO CHCTEMHBIM U CTPOTUM.

6. V3noxxeHue TOJHKHO BECTUCH SCHBIM U YETKHM SI3bIKOM, (Dpasbl U MpeUIOKEeHUS He
JIOJDKHBI  OBITH TEPETPY>KEHbl MPUYACTHBIMU, JI€CNIPUYACTHBIMM M APYTUMU 000pOTaMH,
3aTPYIHSIOLUIUMH BOCIIPUSTHE CMBICIIA.

7. Onpenenenuss W (HOPMYJTUPOBKM  JIOJDKHBI ~ COOTBETCTBOBATh  COBPEMEHHBIM
MPEJICTABICHUSIM O TIPEIMETE U HE JOJDKHBI IPOTUBOPEUYHUTH NIPEICTABICHHBIM OMPEICICHUIM B
peKOMeH1yeMo# yueOHO TuTepaType.

8. N3znoxxenue marepuana JOHKHO COMPOBOXKAATHCS 0OPATHON CBS3BIO CO CIyIIATESIMHU.
Oco00 BakHBIE MECTa CJIEIyET BbIIECIUTh WIH MOBTOPUTH. HEKoTOpbie BOMPOCH CONPOBOXK/IATh
3aIJUKTOBBIBAHHEM MaTepHaa.

9. PucyHku, BBITIOJIHEHHBIE OT PYKA MEJIOM HIIM MapKepoM Ha JOCKE, JOJKHBI OBITh
SICHBIMH U XOPOIIO BUJIMMBIMH C JAIbHUX PSAZOB ayAUTOPUH.

10. Ilo BO3MOXHOCTH cleAyeT CONpPOBOXKIATh U3JOKEHUE (yHAAMEHTaIbHOIO
MaTepuasa npuMepaMu, UMEIOIIUMHE MPUKIaHOE 3HAUCHHUE.

11. Crapatbcss u30eraTh HEOJIHO3HAYHOW TPAKTOBKH pPAaCCMATPUBACMBIX BEIHYWH:
CJIETUTH 3a TeM, YTOOBI pa3HbIe MO0 CMBICITY BEIMYMHBI 0003HAYATUCH MO-PA3HOMY.

12. Ilpu UCTIONB30BAHUM TEXHUYECKUX CPEACTB 00yuYeHHUS (BUICONMPOEKTOPOB, CPEICTB
MyJIbTUMEANAa U T.I.) JaBaTb BO3MOXXHOCTh OOYyYarolUMCS JelaTh HEOOXOIWMBIE 3amucH U
PUCYHKHM B KOHCHIEKTaX WJIHM IpeaycMaTpUBaTh BO3MOXHOCTH MPEIOCTABICHUS MaTepHaia B
AJIEKTPOHHOM WJIM IPYTOM BHUJIE.

13. AKIIEHTHPOBAaTh BHHUMaHHE OOYYAIOMIMXCA HA TOM, KaKW€ BEJIIMYWHBI SIBISIOTCS
BEKTOPHBIMU, a KAKUE — CKaJISIPHBIMHU.

14. U3znoxenue matepuaiia npeanoyTuTesbuee Becty B cucreme CU.

15. B koHIle NEeKIUU KPATKO MOABECTH UTOTU U BBIBOIBI.
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OpHolt U3 3a/1a4 MpenoaBaTelis, BEAYIIETro 3aHsITHs o AucuuiinHe «TepMoanHaMuka,
craTucTudeckas (usuka u (Quanyueckas KWHETHKA», SBISETCS BBIPAOOTKA Yy OOYyYaIOIIUXCS
MOHMMAHUS BaXXHOCTH W TIOJIG3HOCTH 3HAHUS JUCHUIUIMHBL JUIsI  NPodecCHOHAIBHOTO
oOpa3zoBanus. ®Ou3mKa SBISETCS CPEACTBOM DPEIICHHS NPUKIAJHBIX 33/1a4 W YHHBEpPCAIbHOU
OCHOBOM JIJISl TEXHUYECKHX Pa3/IeNIOB HAYKH, a TAK)KE COMCPIKUT AIEMEHTHI 00IIeH KyJIbTypHI.

Metoanueckasi MOJIeib MTPETIOIaBaHus TUCIUILTHMHBI « TepMoIuHaMuKa, CTaTUCTHYECKAasT
¢dusnka u pu3rueckas KHHETUKA» OCHOBaHA HAa MPUMEHEHUH aKTHUBHBIX METO/IOB O0yUCHHUSI.
[TpuHIMITaMK OpTaHU3aIMK YYeOHOTO MPOIECcCa SBISIOTCS:

- BBIOOP METOJIOB MPETOAaBaHMs B 3aBUCUMOCTH OT Pa3IMYHbIX (DaKTOPOB, BIHSIOIINX
Ha OpraHHU3aIrIo y4eOHOTO MpoIecca;

- 00beIMHEHNE HECKOIBKUX METOJIOB B €IMHBIN MPENo1aBaTeIbCKUN MOTYJTb B IENISIX
MOBBIIICHHS 3P HEKTUBHOCTH MpoIiecca 00yUeHUs;

- AKTUBHOE y4acTue ciyuiarenei B yueOHOM mporiecce;

- TPOBEJICHUE MPAKTHUYECKUX 3aHATHA, ONPEICIISIONINX PUOOPETEHHE HABBIKOB
pereHus mpoodIeMBbl;

- TpUBEJCHUE MPUMEPOB MPUMEHEHHS U3y4aeMOro TEOPETUIECKOr0 MaTepraa K
pEATbHBIM MPAKTUYCCKUM CHUTYAIUSIM.

[To yueOGHOMY TUIaHY TIPEIYCMOTPEHO MPOBEICHHUE JICKIIMOHHBIX U JTa00paTOPHBIX
3aHsTHA. JICKIIUM YUTAIOTCS C UCIIOJIb30BAHMEM HATJISTHBIX TIOCOOMIA U 3JIEKTPOHHBIX
NpEe3eHTAIHi, C MPUMEHEHHEM POOJIEMHOTO METO/Ia, CTUMYJIMPYIOLIETO MTO3HABATEIbHYIO
AKTUBHOCTH. B Hauase KaKJ0ro MpaKkTUIECKOTO 3aHATHS MTPETOJaBaTellb OPraHU3yeT
MOBTOPEHHE N3YYEHHOTO Ha JICKIIMH MaTepHalia 10 KOHTPOJIBHBIM BOIIPOCaM K JJAaHHOMY
MPAKTUYECKOMY 3aHATHIO, BCTIOMUHAET ¢ 00YJArOIIMMHUCS MOHSATHIHBIHN armapaT, OCHOBHBIE
TEXHOJIOTUH 10 TEME MPAKTHUECKOTO 3aHSATHSI.

[To ypOBHIO CIIOXKHOCTH MPETYyCMATPUBAIOTCS CaMble PAa3JIMYHbIE BOIPOCHI,
TPEeIIoIararoIre BOCIPON3BEICHUE U 3aKPETUICHIE TEOPETUIECKOTO MaTepraia, IpOBEPKY €ro
OCMBICJICHHS, BOIPOCHI HA 0000IIIeHNe, aHAIU3 U CUHTE3 U Jip. O0s3aTeTbHO
MPelyCMaTPUBAIOTCS KOHTPOJIBHBIE BOIPOCHI HAa MMPOBEPKY YCBOSHUS OINPEICICHUIN KITFOUEBBIX
MOHSITUI, 3HAHWE OCHOBHBIX TEOPETUUYECKUX H MPAKTUIECKUX BOTIPOCOB.

Bonpocs! 1 3amanus 11t KOHTPOJISI TOIDKHBI TO3BOJIUTH 00YUYAIOIIMMCSI CAMOCTOSTEIEHO
OTIpEeICNIUTh YPOBEHb YCBOCHHsSI YU€OHOTO MaTepHralia o TeMe, MpeACcTaBIeHHOTO B IEKIIUHU, Ha
MIPAKTHYECKOM 3aHATHU W YKa3aHHOH y4eOHOH ImuTeparype.

Bormpocs! 115t caMOKOHTPOJISI MOTYT OBITh 3aMEHEHBI MHOTOYPOBHEBBIMU 33 JaHUSIMH.

Lexb O1IEHOYHBIX CPEJICTB - ONPEEIIUTh YPOBEHb YCBOCHUS MaTepHaa:

1 ypoBeHb — penpoAyKTUBHBIH, MPEAMONIATAIONTNI JTUIIH BOCIIPOU3BEICHNE MaTeprana u
BBHITIOJTHEHHE 3aJaHU TI0 00pasIly;

2 ypoBeHb — PENPOAYKTUBHO-TIPAKTUYECKUHN, TPEAOIaralonuii OCMbICIICHUE 3HAHUHN U
WX HUCITOJIb30BAHMS HA TIPAKTHKE;

3 ypoBeHb — TBOPUYECKUM, JAIOIINN BO3MOKHOCTH HCIIOJIH30BATh 3HAHUS HE TOJIBKO B
CTaH/IAPTHBIX CUTYyAIMsIX U M3BECTHBIX BUIAX JICITCILHOCTH, HO U B HOBBIX, PAHEE HE3HAKOMBIX.

MeToanuyeckue yka3aHusi 00y4aomumMcst 1o JUCHUIIHHE

[IpodeccronanpHas MOATOTOBKA B COBPEMEHHBIX BYy3aX CTPOUTCS IO MPHHIUIY «OT
TEOpUHU K TPAKTHUKE», YTO co3faeT 0azy uist GOpMUPOBAaHUS YMEHUN U HABHIKOB Ha OCHOBE
YCBOEHHUSI TEOPETUUYECKOro Marepuaia. MIMeHHO MmodToMy cieayeT oco0oe BHUMaHUE YIETsATh
Ka4yeCTBY YCBOCHHS TEOPETUUECKOrO MaTepHUara.

Marepuan Kaxaod JEKIWW JOJKEH OBITh TpOopadoTaH: TOJDKHBI OBITh BBIIEICHBI
OmpesieNieHus], TOHATHUSA, 3aKOHBI, TEOPEMBI W UX Jl0KazareibcTBa. J[omkHaA OBITH yCBOEHA
JIOTUYECKAasi CBA3b AJEMEHTOB M3y4YeHHOro Marepuaia. [losie3HO aenarh OMOpPHBIA KOHCIEKT
Ka)XJIOM JIeKITHM.
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[Ipu napamienbHO paboTe ¢ y4eOHOH JMTepaTypoll HEOOXOIUMO KOHCIEKTHPOBATH
nmpopadaThIBaEMbI MaTepHall ¢ 00s3aTEeIbHBIM yKa3aHHEM HCTOYHMKA WHGoOpmaiuu (aBTop,
Ha3BaHWE y4yeOHWKa, HOMEp CTpaHUIbI). Bce HEMOHATHbIE MOMEHTHI CJIEIyeT 00s3aTeIbHO
pazo0path ¢ mpernoaaBaTesieM Ha 3aHATHH Win B pamkax KCP.

[locne BBINOTHEHUS MPAKTHUECKUX 33aJaHUN, OO0YyYaroIIuiics NOJKEH 3HATh CTPYKTYpPY
COOTBETCTBYIOILIETO IPOIPAaMMHOIO OO0EClEeYeHus, €ro OCHOBHble (YHKIMM, IIpaBUIIa
MCIIOJIb30BaHUs €0 10 HA3HAYEHMUIO.

TexHosnorus BBINOJHEHUS 3aJaHU €IMHOOOpa3Ha W BKIIOYAeT B cels cleayrolue
ATaIbI:

- TEOPETHYECKOE YCBOEHHE MaTepHuaja B 00beME JaHHBIX METOJUYECKUX YKa3aHUH U
COOTBETCTBYIOIIMX Pa3/IeIoB Kypca JEKINM;

- IpaKTU4ecKas padboTa (BBIOJHECHHE 3a1aHUi padoT);

- IIOJlyY€HHUE 3a/laHusl Ha CaMOCTOSITEJIbHYIO PabOTy, OCMBICIEHHE €r0 U NPOBEACHUE
HEOOXOUMBIX ITOArOTOBUTENBHBIX PadoT;

- BBITIOJIHEHUE 3a/1aHUS C UCTIOIb30BAHUEM BBIYHCIUTEIBHON CUCTEMBI,

- oopMIIEHHE OTYETA;

- 3aIUTY BBIIOJHEHHOMN PaOOTHI.

Kaxnas npaktuyeckoe 3alaHie pacCUMTaHO Ha JIBa WK TP ayAUTOPHBIX daca.

B nauane 3aHATHS B yCTHOW (hopMe MPOBOAMTCS KOHTPOJIb HA AOMYCK OOYYaOUIMXCS K
BBINOJIHEHUIO  3agaHus. [locie  BbINOJAHEHUs  3a7aHus  OOydaromuecs MperbsBISIOT
NPEnoaBaTel0 Pe3yibTaThl PadOThI, MPEICTABICHHBIE B BUAE PUCYHKOB, CXEM, MPOTPaMM,
TabauL U rpaduKoB, MHBIX 3anuceil. [IpenonaBaTenb OlleHUBAET BHIIOJIHEHNUE PAOOTHI 10 IIKAJe
or 0 10 5 GaymioB. 3ammTa COCTOMT B MHIMBUAYAJIBHOM COOECEIOBAHUH 1O TEOPETUYECKOU U
npakTuyeckod vactu. Eciau oOywaromiuiicsi BBINOJHWI M 3aIUUTHI BCE 3aJaHUs B IIOJHOM
00BeMe, TO MaKCUMAIIBHOE KOJIMYECTBO 0ayIOB, KOTOPOE OH MOXET MOJY4YUTh, cocTaBiseT 30
OasioB.

Ilon camocrosTenbHONM paboTON  OOydYaromuMXcs MOHUMAIOT Takyl  Yy4eOHYyIo
JeSITENIbHOCTh, KOTOpasi OpraHU30BaHa IMpernojaBaTesiiMU, HO OCYHIECTBIIETCS O0ydaromuMces
0€e3 HermoCpeICTBEHHOI0 yyacTus IpernoiaBaTess B yueOHOM nesTeabHoCTH oOyydaromerocs. Bee
BUJBI CaMOCTOSATENBHOW pabOThl OOYYAIONIMXCS IO JAUCIUIUIMHE TIPEACTaBICHB B (hoHIE
OLIGHOYHBIX CPEJCTB. YeTKasi opraHu3anusi CaMOCTOSTEIbHON paboThl 00yJarOIUXCsl JIeIaeT ee
¢ dexTrBHON. DTO ObOecreynBaeTCsl MPEAOCTaBICHUEM OOyYarolmMMcs: Y4eOHBIX M y4eOHO-
METOAMYECKUX MOCOOWH; TeMaTHYeCKUX IUIAHOB JIEKUUH, MPaKTHYECKUX 3aHATHH, 00pas3loB
KOHTPOJIBHBIX PaboT, TECTOB, KEWCOB | JIp.; IEPEYHS 3HAHUI U YMEHUH, KOTOPBIMU OHU JOJDKHBI
OBJIAJIETh NMPHU U3YUYECHUHU TUCIMIUIMHBI, HH(GOPMAIMK O MpPOLeype caun 3adeTa U dK3aMeHa U
ap. OTBeThl MNpEACTaBIAIOTCS B NHUCbMEHHOM (opMe (Ie4aTHOH, HENoCpeaCTBEHHO
NPEenoIaBaTesto, UK IEKTPOHHOM).

CamocrosiTennpbHass paboTa SBISETCS OCHOBHBIM CPEIICTBOM OBJIQJICHUS YYCOHBIM
MaTepHaioM BO BpeMsl, CBOOOHOE OT 00s3aTeIbHbIX YUeOHBIX 3aHATHH. OHa BKIIIOYaeT B ceOs
BBIMIOJIHEHHE PA3JIMYHOIO pojaa 3aJaHMil, KOTOpbIE OpPHUEHTUPOBaHbI Ha Oojee TIiIyOoKoe
yCBOEHHE MaTepHuaja u3ydaeMod IuciMIUIMHbL. [lo kaxmol Teme ydeOHOM JUCHMIUIMHBI
oOy4aromuMcs mpejiaraeTcs nepedeHb 3a1aHui Il CaMOCTOSTENIbHOM paboTHI.

K BBINOJTHEHHIO 3alaHUM JJIs1 CAaMOCTOSITENFHONW pabOThl MPEABSBISAIOTCS CIEAYIOIINe
TpeOOBaHUS: 3aJaHUS JIOJDKHBI HCIIONHATHCS CaMOCTOSTENBHO W TPEICTABISATHCS B
YCTAHOBJICHHBIII CpOK, a TaKXe COOTBETCTBOBATh YCTAHOBJIEHHBIM TpPEeOOBaHUSAM IO
opopmiieHno. OOyyaromMcsl cieayeT: PyKOBOJCTBOBAThCS TIpapUKOM CaMOCTOSATEIbHON
paboTbl, BBINOJMHATH BCE IUIAHOBBIC 3aJaHMSA, BbIABa€MbIe  IPENOAABATENEM  JUIS
CaMOCTOSITEJIBHOTO BBINIOJHEHUS, W pPa30uUpaTh Ha CEMHHApaxX U KOHCYJIbTALUSX HESACHBIC
BOIMIPOCHI; TPH TMOATOTOBKE K 3K3aMEHY NapayjielbHO MpopadaThiBaTh COOTBETCTBYIOIINE
TEOPETUYECKHE U NMPAKTHUECKUE Pa3]iesibl AUCHUIUINHBI, (PUKCUPYST HESICHBIE MOMEHTHI AJIS UX
00CYX/IeHUS Ha KOHCYJIBTAIMH C TIPENO/aBaTeIeM.
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CamocTtosTenpHas paboTa OOyYarOIIMXCsl SBISETCS O0S3aTeNbHBIM KOMIIOHEHTOM
00pa30BaTeILHOTO TIpollecca, TaK KaK OHAa OO0CCIeYrBaeT 3aKpeIUICHUE IIOJydaeMbIX Ha
JICKIIMOHHBIX 3aHATHUAX 3HAHUHN IMyTeM MPUOOPETEHHS HABBHIKOB OCMBICICHUSI M PACHIMPEHUS HX
COJICP)KAaHHUs, HABBIKOB PEIICHHS aKTYaJIbHBIX MPOOJeM (OPMHUPOBAHUS OOIMICKYJIBTYPHBIX H
po(hecCHOHANBHBIX KOMIETCHIIUN, HAYYHO-UCCIICOBATEILCKON NeATEeIbHOCTH, MMOATOTOBKH K
ceMUHapaM, JJabopaTOpHBIM padoTaM, claue 3a4eTOB U IK3aMCHOB.

[ToaroroBka K MPOMEKYTOYHOW AaTTECTAllMM BEAETCS HA OCHOBE TOJYYEHHOIO
JICKIIMOHHOTO MaTepHalla M PEKOMEHJOBAaHHOW JIMTEPATypbl, OCMBICIICHHUS pabOThl Ha
MPAKTUYECKHUX 3aHATUSAX U CAMOCTOSITEIILHON paOOTHI.

8. O0ecneyenune 00pa3oBaTEIHLHOIO NMPOLIECCA IJIA JIUI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIH/I0B

B XO0A¢C pcaiM3alilu AUCHUIIMHBI UCTIOJIB3YIOTCA CICAYIOIUC JOMOJIHUTCIIbHBIC MCTOAbI
00y4eHHs, TEKYIEro KOHTPOJISl YCIIEBAEMOCTH U NMPOMEKYTOYHON aTTecTallui 00yYaroluxcs B
3aBUCUMOCTH OT UX UHAUBUAYAJIbHBIX OCO6€HHOCTGI711

® JJIsd CJICIBIX U CJIa6OBI/II[SIH_II/IXZ

- Jexuuu OoGOPMIISIIOTCS B BUJIE 3JEKTPOHHOTO JOKYMEHTa, AOCTYIHOIO C HOMOIIbIO
KOMITBIOTCPA CO CIICHUAIM3UPOBAHHBIM IIPOIrPaAMMHBIM OGCCHCLIGHI/ICM;

- THCbMEHHBIC 3aJ]aHMs BBIMOJHIIOTCS Ha KOMIBIOTEPE CO CHEIHAIN3HPOBAHHBIM
mporpaMMHBIM 066CH€‘ICHI/IGM, HJIK MOT'YT 6LITB 3aMCHCHBI YCTHBIM OTBCTOM;,

- obecrieuynBaeTCs MHIMBUyallbHOE paBHOMEpHOE ocBenieHne He meHee 300 JtoKc;

- QIS BBIMOJIHGHUS 3aJIaHUsl MPH HEOOXOJMMOCTH MPEAOCTABISIETCS YBEIMYHUBAIOIIICE
YCTPOICTBO; BOZMOYKHO TaKKe UCII0JIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- MUCHbMEHHBIE 3aJ]aHus O(POPMIISIOTCS YBEIIMYSHHBIM HMIPUPTOM;

- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOW (hopMe WM BBHIMOJHSIOTCS B MHCHbMEHHOMN
dbopme Ha KOMIIBIOTEPE.

® ISl TIIyXUX U CJIa0O0CIIBIIIAIINX:

- Jexuuu o(opMIAIOTCS B BUJIE SJIEKTPOHHOTO JTOKYMEHTa, JIMOO MpPEeNoCTaBIIsAeTCS
3BYKOYCHJIMBAIOIas almaparypa HHAUBUIYaIbHOTO MT0JIb30BaHuU;

- MUCbMEHHBIE 3a/1aHUs BHIMOIHIIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOH (opMe;

- DK3aMEeH M 3a4€T MPOBOMATCS B INMHUCHBMEHHOH (opMe Ha KOMITBIOTEPE; BO3MOXKHO
npoBeJieHNe B opMe TeCTUPOBAHUSI.

® ISl JIWII C HAPYIICHUSMHU OTIOPHO-ABUTaTEIbHOTO anmnapara:

- JeKIuu OQOPMIISIOTCS B BHUJE IJICKTPOHHOTO JOKYMEHTA, JAOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEPA CO CTEeMATU3UPOBAHHBIM MMPOTPAMMHBIM 00€CTIEUEHUEM;

- TNHUCBMCHHBIC 3aJaHWs BBIIIOJIHAOTCA Ha KOMIIBIOTEPE CO CHCHHUAIMU3UPOBAHHBIM
MPOrPaMMHBIM 00eCTIeYeHUEM;

- DK3aMeH M 3a4€T MPOBOAATCA B YCTHOM (hopMe WIIM BBHIMONHSAIOTCS B NMHUCHMEHHOM
dbopMe Ha KOMITbIOTEpE.

IIpn HEOOXOIMMOCTH MPETYCMATPUBAETCS YBETUUEHUE BPEMEHHU ISl IOATOTOBKHU OTBETA.

[Ipouenypa  mnpoBeaeHHs  NPOMEXKYTOUHOM — arrectauuu  Uid  OOydaroluxcs
yCTaHABIMBAaeTC C Y4YETOM HX HMHIUBUAYAJIbHBIX ICUXO(PHU3MUECKUX OCOOEHHOCTEH.
[IpomexyTouHas arTecTanusi MOXKET IIPOBOIUTHCS B HECKOJIBKO ATAIlOB.

IIpu npoBeneHUM NpPOLEAYPHl OLEHUBAHUS PE3yJbTAaTOB OOyuYeHHs MpeaycMaTpUBaeTCs
UCIIOJIb30BaHUE TEXHUYECKUX CPEACTB, HEOOXOOUMBIX B CBS3M C HHIUBUAYAJIbHBIMU
0COOEHHOCTSAMHU O00yYaroIuxcsi. DTU CPEICTBA MOTYT OBITh MPEJOCTABIEHbl YHUBEPCUTETOM,
WJIM MOTYT MCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUUECKUE CPEICTBA.

IIpoBenenne mpouedypbl OLIEHUBaHMSA pe3ylIbTaToB OOy4EHHUs JIOMyCKaeTcss ¢
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HUCIIOJIB30BaHUEM JUCTAHIIMOHHBIX 06pa3OBaTCJIBHBIX TEXHOJIOTHM.

ObecneunBaeTcs AOCTYN K HHPOPMAMOHHBIM U OMOIHOrpaduueckuM pecypcaM B CETH
WuTepHer s kaxaoro oOywaromierocss B ¢opMmax, aJanTUPOBAHHBIX K OTPaHUYEHUSM HX
3JI0pPOBbS U BOCTIPUSTUSI HHPOPMAIUH:

® JUIS CJIETIBIX M CTa00BHIAIINX:

- B neyaTHO! (hopMe yBEeJIIMYEHHBIM HIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

® Ui TIYXUX U CIa0OCIBIIIAIINX:

- B Me4aTHOU dopme;

- B popme 3JIeKTPOHHOTO TOKYMEHTA.

e i 00y4YarOUIUXCsl ¢ HAPYLICHUSIMU OIIOPHO-JIBUTATEIILHOTO alapara:

- B Ie4aTHou opme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;

- B popme ayauodaiina.

Y4eOHble ayAUTOPHH JIJIsl BCEX BUIOB KOHTAKTHOM M CAMOCTOSITENILHOM paOOThI, HAy4HAs
OuOIMOTEKa U WHBIE TIOMEIICHHs IJisi 0OyYEHUs OCHAIICHBI CIEIUAIbHBIM O000pYyJOBaHUEM U
y4eOHBIMH MECTaMHU C TEXHUYECKHUMHU CPEJCTBAMU OO0YUECHHUS.

9. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue JUCHUNINMHBI (MOILYJIs)

JIeKIIMOHHBIE 3aHATHUS TPOBOIATCS B Ay JUTOPHUSAX, IPEIOCTABIISIEMBIX JIEKAHATOM
(akynbTeTa B COOTBETCTBHHU C pacnucaHueM. JIGKIUN COPOBOXKAAIOTCS IPE3EHTAUAMH,
NPECTaBISIEMBIMH Yepe3 MEIUATIPOCKTOP U MHTEPAKTHBHYIO IOCKY WIIM TEIIEBU30P C BBIXOJIOM
B ceTb MIHTEepHeT.

OtTnenbHBIE  3aHATHS TPOBOIATCS B CHEIHMAIM3MPOBAHHBIX  JTAOOpAaTOpPHSIX -
nabopaTopusx Kapeapbl TECOPETUIECKON (HU3UKHU:

v’ naboparopusi MEXaHUKH U MOJIEKYJISIPHON (DH3HKH;

v’ 1aboparopusi KOMITLIOTEPHOTO MOJIETUPOBAHUS;

[Iporpammuoe obecnieuenue [1K ayn. 3236, 329 u HOyTOYKa AJIs IPE3CHTAIIHIA:

JlnneH3snoHHoe nmporpammHoe obecreueHme

— omeparnrionHas cuctema Microsoft Windows Professional 7 Russian Upgrade
Academic OPEN. Microsoft Open License No 48824880;

— oucuerit maket nmporpamm Microsoft Office 2007 Russian Academic OPEN. Microsoft
Open License No 45084044.

CB000IHO-pacTIpocTpaHsieMoe IPOrpaMMHOE 00eCTICYeHHE:

— TeXworks - pabouas cpena cUCTeMbl KOMIIBIOTEPHOM BEPCTKH (PU3UKO-

MaTeMaTHYECKUX TEKCTOB;

— Free Pascal - yauBepcanbubiit komnuisTop Pascal ¢ OTKpBITHIM HCXOAHBIM KOJIOM;

— Python (X, y) - OecruiatHoe mporpaMMHOe 0OecIieueHne il HAyYHBIX U HHKEHEPHBIX

pa3paboTOoK, YUCIIEHHBIX PACYETOB;

— OpenOffice Impress makeT 0(pUCHBIX TPUITOKESHUH.

Jns aHaTUTHYECKOrO MW YHCICHHOTO pEeIIeHUs 3aJad MOTYT OBbITh HCIOJIb30BaHbI
KoMIIbIOTEpHBbIE Iporpammel Maple, Scilab, Matlab.
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10. JIncT perucrpanum U3MeHeHUl

Homepa nuctoB OcHoBaHue Hara
Howmep JUISE Pacmmudposka
BBCIACHUSI
3aMEHE | HOBHI | aHHYJIIUPO Honammce Hata
HU3MEHEHUI ymp BHCCCHUSL noanucu HU3MEHEH
HHBIX X BAaHHBIX | psvenenus st
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