degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: Teopnﬁ paarnannuoOHHBIX IPOLCCCOB
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadenpa u3nueckol ¥ XUMHUUECKOW MEXaHUKH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: C.T. Cypx¥uKoB, JI-p $u3.-MaT. HayK, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl GU3NIECKOr 1 XUMUUECcKo MexaHuku 29.05.2020



AHHOTANMA

Kypc "Teopus paarainoHHBIX TpoLieccoB MpeayCMaTpUBaeT u3ydeHue PU3NUECKUX OCHOB TEOPUH MepeHoca
TEIUIOBOTO U3JIy4€HHUs, OCHOBAHHBIX Ha IIOAX0/aX KBa3UK/IACCUYECKOM U KBAHTOBOM TEOPUH.

3amaun Kypca:

* OCBOEHHE CTyACHTaMM 0a30BBIX 3HAHMH B 00JIACTH TEOPUH MEPEHOCA TEIUIOBOTO U3ITyUCHHUS;

* npuoOpeTeHHEe TEOPETUIECKUX 3HAHUN B 00JIaCTH TEOPUH NEPEHOCA CEIEKTUBHOTO TEIIOBOTO U3JIyUCHHUS;
* M3y4YCHME CIIOCOOOB MOYUYECHHUS YPaBHEHHUS IEPEHOCA TETJIOBOTO M3IIyUEHUS U METOAX €r0 PElLIeHNS;

® OKa3aHue KOHcy.]'IBTaI_II/Iﬁ U TIOMOIIM CTYACHTaAM B HPOBCACHHU COOCTBEHHBIX TCOPCTUUCCKUX U
OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B o0nacTu NEepCHOCA TCIIJIOBOI'O U3JIYUCHUS,

* OCBOGHHUE CTyICHTaMH 0a30BBIX 3HAHWHU JJIS NANbHEWIIEro M3y4YeHHs sIBICHUN (U3NYECKON MeXaHWUKU
(razoBble pa3psabl, (PU3MKa YIAPHBIX BOJH, PEIaKCALMOHHBIE MPOLECCH B (PU3MKO-XMMHUYECKONW MEXaHUKE,
U3JIy4arenbHble CBOMCTBA I'a30BbIX IIOTOKOB).

ITo pe3ynabratamM 0CBOCHHS Kypca CTYACHT AOJDKEH 3HATh:

[l ¢dyHIamMeHTaNbHBIC HOHSTHS, 3aKOHBI, TCOPUH KIIACCUYECKO U COBPEMEHHOMN (DU3UKH;
[l HOpPSAAKH YUCICHHBIX BEJIMYMH, XapaKTEPHBIE ISl PA3JIMYHBIX PAa3AeioB (QU3UKH;

[J coBpeMeHHBIC IPOOIEeMbl (PU3UKH, XUMUN, MATEMATHKH;

O MeTonbl (U3MYECKOH MeXaHWKH, pa3paboTaHHble Ha 0a3e KBAa3WKJIACCUYECKMX M KBaHTOBBIX
MIpENCTaBICHU;

[l mMareMaTudecKuil arnrmapar TCoOpur NePeHOCa TCIIJIOBOI'O U3JTyYCHHA.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CICAYIOIIUX pa3aciiax:

1. BeposTHOCTH KBaHTOBBIX ITIEPEXOJOB M MpaBWia OTOOpa B JWIOIBHOM TNPHOMMKEHHU. Bpems >Ku3HU
BO30YKJCHHBIX cocTosiHui. Cruna ociunisatopa. Koagdummentsr SiHIITEH

2. Buapl ABMKEHMSI B MOJIEKYJIaX U TUIIBI MOJIEKYJISIPHBIX CIIEKTPOB

3. Knaccudukanus MeTOnOB pelieHus ypaBHEHHs IepeHoca. [IpuOmmkeHus NpeAeibHbIX ONTHUYECKHX
TOJIIMH

4. MCTO,Z[BI AUCKPCTHBIX OPpAUHAT U JUCKPCTHBIX HaHpaBJ'IeHI/Iﬁ

5. MeTonsl MHTETpUPOBAaHHS YPaBHEHHS IIEPEHOCA 110 YIIIOBBIM ITEPEMEHHBIM. MoIeb TUIOCKOTO cllosi, MeTox
Isapummuneaa-llycrepa, nuddysznonnoe npudnmxenue, MeToa DIANHTTOHA

6. MeTrozibl CTOXaCTUYECKOI'0 MOJICIMPOBAHUS
7. Metojpl ceprudecKux rapMoHUK. [ pannynbie ycnoBus Mapka u Mapriaka

8. MOUIHOCTH UCIYCKaHUS U MOTIOMIEHHs. 3aCeIeHHOCTH KBAaHTOBBIX ypoBHel. KoadduunenT noromenus.
HepaBHoBecHbIE CHIEKTPBI UCILyCKAaHUS U UX MHTEHCUBHOCTH. KOHTYpBI CHEKTpajibHbIX JMHUN. YIIMpEHHUE
CHEKTPaIbHBIX JTUHUN

9. OcHOBHbIE XapaKTEPUCTUKU TEOPUM IE€PEHOCA TEIUIOBOro u3iaydeHus. CrexrpajbHass MHTEHCUBHOCTb
U3IyYEHHUS U MOMEHTHI CIIEKTPajJIbHONH MHTEHCUBHOCTU. DEHOMEHONIOTHYECKOe onpeaeeHne ko3hGrUuuueHToB
MOIVIOIIEHHS, UCITyCKaHUA U paccessHus. CBs3b ¢ Ko duimentamu DHHIITeHHA

10. ITpoGiemMbl 1 METOBI MHTETPUPOBAHUS YPAaBHEHHUS IIEPEHOCA U3ITyUEHHS IO CIIEKTPY

11. CrekTpbl 3JeKTpOMarHuTHOrO u3nydeHus. Kimaccudukamnus ypoBHEW 3HEPTHH aTOMOB WM MOJICKYI, H
paaraoOHHBIX IEPEXOI0B B ra3ax u Iuiazme

12. YPaBHeHI/Ie NEepCeHOCA CCIICKTUBHOI'O TCIIJIOBOI'O U3JIYUCHUS

13. dynpaMeHTalbHBIE 3aKOHBI TEIUIOBOTO H3iydeHus. 3akonel [lmanka, Kupxroda, JlamGepra, Byrepa.
[Tpuanun neransHOTO paBHOBecHUs. [IpnbIMKEHNE TOKATBHOTO TEPMOANHAMUYECKOTO PAaBHOBECHS

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI



¢ N3YyYCHHUC (i)I/ISI/I‘IeCKI/IX OCHOB TCOpPHHU IICPEHOCA TCIIOBOI'O U3JTY4YCHH, OCHOBAHHBLIX Ha IOAXOAAX
KBa3HKIJIACCHYCCKOM M KBAHTOBOM TCOpHUU.

3agauM AUCUMIIHHBI
* OCBOEHHE CTyJeHTaMH 0a30BbIX 3HAHUH B 00IaCTH TEOPUH NEPEHOCA TEIIOBOTO U3ITYUCHHUS;
*  @puoOpeTeHHe TEOPETUYECKHX 3HAHWN B OOJIACTH TEOPHU IMEPEHOCA CEJEKTHBHOIO TEIIOBOTO
U3JIyUYCHMUS;
*  H3y4YeHHE CIOCOOOB TOJIyYCHHS YpPaBHEHHs NEPEHOCa TEIJIOBOIO HM3JIyYeHHS M METOAaX €ro
pelieHus;
*  OKa3aHWE KOHCYNbTAllMi W MOMOIIM CTyIEHTaM B HPOBEICHHUH COOCTBEHHBIX TEOPETHUYECKHUX H
9KCTIEPUMEHTANIBHBIX UCCIIEIOBAaHUN B 00IaCTH MEPEHOCA TEIUIOBOTO U3ITyUCHHUS;

. OCBOCHHME CTyIEHTaMH O0a30BbIX 3HAaHMW JAJIs1 JAJbHEHIIEro H3y4eHUs SBICHHNA (U3NUECKOU
MEXaHUKU (ra3oBble  paspsiipl, (U3MKA yAAPHBIX BOJH, pEJIAKCAIMOHHBIE IIPOIECCH B
(M3UKO-XMMUYECKOI MEXaHUKe, 3ITyyaTeIbHbIe CBOICTBA T'a30BbIX IIOTOKOB).

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCCHOHATLHON

[IK-1 CnocoGen craBuTh, (popMann3oBeIBaTh 1 |ACATCIBHOCTH

pemiarh 3a/1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH MareMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHUH M MTPOIIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMH
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrmocobeH mNpuUMEHATh TeopeTHUeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
PpE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pesynbTrare 0cBOGHHS AUCLUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HAThb!
[l ¢yHmaMeHTaIbHBIC OHATHS, 3aKOHBI, TEOPUH KJIACCUYECKON U COBPEMEHHOM (DU3HUKH;
[l MOpSAKM YNCIICHHBIX BEJIMYMH, XapaKTePHbIE IS Pa3INYHBIX pa3/esioB (GU3UKY;
[l coBpeMeHHbIE TPOOIEMBI (PU3UKH, XUMHH, MAaTEMaTHKH;
[0 wMertonbl (u3nueckod MeXaHWKH, pa3pa0OTaHHble Ha 0a3e KBAa3WKIACCHMYECKUX W KBaHTOBBIX
MIpENCTaBICHUI;
[l MareMaTHYeCKHUil anmapar TEOpHUHU IMEPEHOCA TETIIOBOTO U3ITyYEHHUSL.

YMETb:
[l abcTparupoBaThCs OT HECYIECTBEHHOTO ITPHU MOZICIMPOBAHNY PeabHbIX (U3MUECKUX CUTYallNi;
[]  monmb30BaThbCs CBOMMHU 3HAHUSMH JUIS pelleHHus (YyHIAaMEHTAIbHBIX W TPHKIAJHBIX 3a1ad U
TEXHOJIOTUYECKUX 3a/1a4;
[l ;enarh MpaBHJIbHBIC BBIBOJBI H3 COTMIOCTABICHUS PE3YJIbTATOB TEOPHU M IKCIIEPUMEHTA;
[l MIpOU3BOANUTH YMCICHHBIC OLICHKH 10 MOPSAKY BETHYHHBL;
[l menarh Ka4eCTBEHHBIC BBIBOJBI IIPH MEPEXOJIE K MPEACTbHBIM YCIOBHUIM B H3y4aeMbIX IpoOiIeMax;
[]  ocBaumBaTh HOBbIE NpEIMETHBbIC O0JIACTH, TEOPETHYECKHE IMOAXOABI M METOAbI KOMIBIOTEPHOI
¢buzuky;
[]  modydaTb HaWJIyd4lllMe 3HAYEHHs HM3MEpPSAEMBIX BEIWYMH U TNPABHIBHO OLCHUTh CTENEHb HX
JTOCTOBEPHOCTH;
[l paboTaTh Ha COBPEMEHHBIX KOMIIBIOTEPAX U CYINEPKOMIIBIOTEPAX;
) 5¢h¢eKTHBHO HCHONB30BaTh MH()OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHKY JUIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BIIAJICTh!




[J HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAITHH;

[l KyJbTYpOil MOCTAaHOBKU M MOACIHPOBAHHS (PM3MUESCKUX 3a/1a4;

[l HaBBIKAMHU IPAaMOTHON OOpabOTKU PEe3yJbTAaTOB YMCICHHOTO MOJEIMPOBAHUS M COIOCTABICHHS C
TEOPETUYECKUMHU JTaHHBIMH;

[l IpaKTUKOH MCCIIEOBAHUS U PEILICHUS TEOPETUUECKUX U TIPUKIIAJHBIX 33/1a4.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.

No Tema (pazmern) TUCITUTUTHHEL
CamocrT.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

BeposiTHOCTH KBaHTOBBIX MEPEXOIOB H
npaBwia  orbopa B JIUNOJIBHOM
MPHOIINKESHUH. Bpewms KU3HU
BO30YKICHHBIX COCTOSTHHI. Cuna
OCHHJIISATOPA. Koaddunmentsr
OHHIITEH.

BI/I,ZILI ABUIKCHUA B MOJICKYJIAaX W THUIIbI
MOJICKYJISIPHBIX CIICKTPOB.

Knaccudukanmss  MeTrogoB — perieHus
ypaBHEHUs [IepeHoca.

Metoasl  TUCKPETHBIX  OpAUHAT |
JUCKPETHBIX HAITPaBICHUN

MeTtonsl MHTETPUPOBAaHUS  YPaBHEHUS
[IEPEHOCA 110 YIVIOBBIM [IEPEMEHHBIM.

MeTtonasl CTOXaCTHYECKOTO
MOJICIIUPOBAHUS

7 Mertonsl chepruecKux rapMOHUK. 2 2

MOIIHOCTH HCITyCKaHUS M TOIVIOMICHUSI.
3aceNeHHOCTH  KBAaHTOBBIX  YpPOBHEHM.
Koaddunuent MTOIVIOIICHMSL.
8 HepaBHoBecHBIE CIIEKTPHI HCIYCKaHUSA U 2 3
ux WHTEHCUBHOCTH. Kontypst
CIIEKTPAJIBHBIX JIMHUH. Ymupenue
CHEKTPaIbHBIX JIUHUH.

OCHOBHBIE ~ XapaKTEPUCTHKU  TEOPUHU
MEepEeHOCca TEIIOBOTO U3ITyUCHHS.

VYpaBHEHUsT TepeHoca H3IY4YCHUS 10
CIIEKTPY

10

CriexTpbl 3JIEKTPOMarHUTHOIO
W3ITy4EHUS.

11

ypaBHeHI/Ie nepeHoca CCIICKTHUBHOI'O
TCIUIOBOI'O U3JTYUCHUS

12

@dyHIaMeHTalbHBIE 3aKOHBI TEIIOBOTO
nuznyyenus. 3akonbl [lnanka, Kupxroda,
13 |JlamGepra, Byrepa. [IpuHnun geranbHOTO 2 3
paBHOBecus. [IpubimkeHne JTOKaIbHOTO
TEePMOANHAMUYECKOTO PAaBHOBECHS.

Wtoro wacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. BeposTHOCTH KBaHTOBBIX NEPEXOAOB M MpaBWiia 0TOOpa B TUIOIBHOM NpHOIMmkeHnH. Bpems
XKHU3HU BO30YKIEHHBIX cocTosHui. Cuina ocummstopa. Koaddunuentsr DHHIITEH.

BBenenne mTOHATUH BeposTHOCTEH KBaHTOBBIX TepexonoB. dopmymupoBka mpaBuii 0TOOpa B
IUIOJIbHOM TnipuOnmxenuu. OnpesneseHne IOHITHS BPEMEHM >KU3HU BO30YKICHHBIX COCTOSHUH.
BeiBozt OpMyIIBI 1S CHITBI OCLMIIISATOPA.

Beenenne xodddunuentop OiinmrelHa. [lomydenne ¢GopMmynsl Al €CTECTBEHHOW — LIMPUHBI
YPOBHEW SHEPTUU U CIIEKTPATIbHBIX JIMHUAM.

2. BI/I,I[BI JABUIKCHUSA B MOJICKYJIaX U TUIIBI MOJICKYJISIPDHBIX CIICKTPOB.

CBs3b KBa3WMKJIACCHMYECKUX M KBAaHTOBBIX MPEICTABICHUNA MNPH ONWUCAHUM BHUIOB IBIKEHHUS B
MoJekynax. Kinaccuduxarys THIIOB MOJIEKYIISIPHBIX CIIEKTPOB.

3. Knaccudukarus MeToZIoB pellieHus ypaBHEHHS ITepeHoca.

Knaccuduxarms MeTonoB pemieHus ypaBHeHus neperoca. [Ipubnmxenus nmpeaeinbHbIX ONTHYECKUX
TOJILIHH.

4. MCTO,I[BI AUCKPCTHBIX OPpAUHAT U JUCKPCTHBIX HaHpaBJ'IeHI/Iﬁ
MCTOI[LI JAUCKPCTHBIX OpAUHAT U AUCKPCTHBIX HaHpaBHeHHﬁ. OCHOBHBIE noyTH BBI60pa " pacycTa.
5. MCTO,I[BI HUHTCTPpHUPOBAHUSA YPABHCHUA ICPCHOCA 1O YITIOBBIM IICPEMCHHBIM.

[Ipocreitmue Meronsl. Monens mtockoro ciosi, Merton IlBaprmmnena-Illycrepa, nuddysnonnoe
MpHONIMKEHUE, METO DJIMHT TOHA.

6. MeTrozibl CTOXaCTUYECKOI'0 MOJIEIMPOBAHUS

MeTo/ibl CTOXaCTHUECKOr0 MOoAeIpoBaHus. OCHOBHbIE IPUMEPBHI.

7. Metoppl chepuiaecKiux TapMOHHUK.

Mertonsl chepuueckux rapMoHUK. [ pannuHble ycnoBust Mapka u Mapiaka.

8. MOIIHOCTH HCIyCKaHWs M TOMIOMICHUS. 3aCEJICHHOCTH KBAaHTOBBIX ypoBHeW. Koadduuument
noroeHus. HepaBHOBECHBIE CIIEKTPhI UCITyCKaHUS U UX MHTEHCUBHOCTU. KOHTYpBI CIEKTpaIbHbIX
JIMHUH. YIIUPEHHUE CIEKTPaIbHBIX JIUHUM.

[lonyyenune COOTHOIIEHUH TSI MOIITHOCTH MCITyCKaHHS W TOIVIOIICHUSI.
DopMyIHMpPOBKA KHHETUYECKUX YPaBHEHHUHN JJIS 3aCEJIEHHOCTH KBAaHTOBBIX YPOBHEI.
[onyuyenune 0600meHHOM HopMyIbl U1t K03 (PULIMEeHTa MOTTIOLICHHUS.

BBenenue moHATHH HEPAaBHOBECHBIX CIEKTPOB UCIYCKaHHs M UX MHTEHCHMBHOCTH. Kiaccudpukanms
KOHTYPOB CIIEKTPaJIbHbIX JUHUN. Pa3sHble TUIIBI yIIMPEHUS CIIEKTPAJIbHBIX JIMHUM.

9. OCHOBHBIE XapaKTEPUCTUKU TEOPUH IIEPEHOCA TEIUIOBOIO U3JIy4EHUsI.



OrmpezieneHne MOHATHS CIEKTPAIBbHON MHTEHCUBHOCTH M3iydeHHs. Du3nueckuil CMBICI MOMEHTOB
CIIEKTPaJIbHOW MHTEHCUBHOCTH. DEHOMEHOIOTHYECKOE OnpeesieHne K0d()(HUIIMEHTOB MOTIOIICHUS,
ucnyckanusi u paccesHusi. Onpenenenue kodddunumentor DitHmTeiHa. CBsi3b k03D OUIMEHTOB
TIOIVIOIIEHHS ¥ UCITYCKaHUs ¢ KO pHUIrueHTaMu DHHINTEHHA.

10. YpaBHeHHs nepeHOCca H3IYUEHHUSI 110 CIIEKTPY
[Ipobnembl 1 METOABI MHTETPUPOBAHNUS YPAaBHEHUS NIEPEHOCA U3ITYUCHHS 10 CIIEKTPY.
11. CriekTpbl 3J1€KTPOMAarHUTHOTO M3IIy4CHHUSI.

Knaccudukanusi cCHeKTpoB 3JEKTPOMAarHUTHOro u3inydeHus. Kiaccuukanuss ypoBHEH 3HEpruu
aToMoB U MoJieKys, Knaccuduxarus paauainoHHBIX IEPEX0I0B B Tazax U Ija3Me.

12. YpaBHeHHE nepeHoca CeIEKTUBHOTO TEIJIOBOTO U3TyUYEHUS
VYpaBHEHHe nepeHoca CeIeKTUBHOTO TEIIOBOTO u3iryueHus. BoiBoa u npumenenue. Ilpumepsr.

13. dynpaMeHTalbHBIE 3aKOHBI TEIUIOBOrO H3imydeHus. 3akonbl [lmanka, Kupxroda, JlambGepra,
Byrepa. Tlpunnun paeransHOro paBHOBecHs. [IpuOnMKeHHE JIOKAILHOTO TEPMOAMHAMUYECKOTO
pPaBHOBECHS.

®opmynupoBka 3akoHoB  Ilmanka, Kupxroda, Jlambepra, Byrepa. OmnpeaeneHue npuHIMNA

JeTaIbHOTO paBHOBecHs. [IpuOimkeHne JI0KaJIbHOTO TEPMOIUHAMUYECKOTO PABHOBECHSI.
BeIBOz ypaBHEHUS NIepeHOCA CEIEKTUBHOIO TEIIOBOIO U3J1yYEHUSI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

yueOHast ayTUTOpHs, KOMIIBIOTEP U MYJIBTHMEANIHOE 000pyaoBaHuEe (IIPOEKTOP, 3BYKOBAsi CUCTEMA).
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Cypxukos C.T. TenmoBoe uzinyuenue ra3os u mwiasMel. M.: Ullmex - MI'TVY. 2004. 545 c.

JomnonHurenbsHas auTeparypa

1. EnpsmeBndy M.A. O6mue Bonpockl cnekrpockonuu. M.: KomKaura, 2006, 240 c.
2. Enpsmenu M.A. Monekynspaas ciekrpockonus. M.: KomKnura, 2006, 528 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.ipmnet.ru.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPEeNyCMOTPEHBI.
9. MeTonuyeckune yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO U CHUILIHHBI (MOXYJIs)

CTyneHT, W3ydYaromMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.



B pe3yabTaTe U3YyUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPEACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEILHON PaObOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelieHue 3a/1a4, IpeaIaracMblx CTYIEHTaM Ha 3aHATUSAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

ITokazaTeneM BiajieHUs MaTEpPHAJIOM CIIYKUT yMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxHo noOuThCA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYeT OOpamaTrhCsi 3a KOHCYJABTALUSMH K
[IPENoJaBaTeo.

Bo3MoxkeH npoMexyTOUHbIM KOHTPOJIb 3HaHUI CTYJEHTOB B BUJIE PELICHUs 3ala4 B COOTBETCTBUU C
TEeMaTUKON 3aHSTUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa u3nueckor ¥ XUMHUUECKOW MEXaHUKH

Kypc: 1

KBau(pukanus: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: C.T. Cypxuxos, A-p ¢pu3.-Mar. HayK, mpogeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUILIMHEI « Teoprs paAualimOHHBIX TIPOIECCOBY 00yJarOIIUNCS JOKEH:

3HATh:
[l ¢yHnaMeHTaIbHBIC HOHATHS, 3aKOHBI, TEOPUH KJIACCUUECKON U COBPEMEHHON (U3HKH;
[] MOpS/IKM YMCIICHHBIX BEJIMYMH, XapaKTePHbIC ISl pa3JIMYHBIX Pa3lesioB (GU3UKH;
[J coBpeMeHHbIC IPOOIEeMbl (PU3UKH, XUMUHN, MATEMATHKH;
[J mertonmsl (U3MYECKON MEXaHHWKH, pa3padOTaHHble Ha 0a3e KBa3MKJIACCHYECKHX M KBAaHTOBBIX
[pEeACTaBICHUN;
[l MareMaTHYeCKHil anmapaTr TEOPHHU IEPEHOCA TEIIOBOTO M3ITYYCHHUS.

yMeThb:
[} abcTparupoBaThCsi OT HECYIIECTBEHHOTO ITPH MOJICIIMPOBAHNY PEATbHBIX (PH3HMUYECKUX CUTYaIIHH;
[l monb30BaThbCs CBOMMHU 3HAHUSAMM Ui pelleHHs (yHAAMEHTANbHBIX W TPHKIAAHBIX 3a1ad U
TEXHOJIOTUYECKUX 33/1a4;
[l nenarhb MpaBUJIbHBIE BBIBOJBI U3 COIIOCTABICHUS PE3YIbTaTOB TEOPUU M IKCIIEPUMEHTA;
] MpOW3BOAUTH YHCICHHBIC OIICHKH 10 MOPSAKY BEJTHYHHBL;
[l nenaTh Ka4eCTBEHHBIE BBIBOBI IPH MEPEX0JI€ K MPEACTbHBIM YCIOBUIM B H3y4aeMbIX IpodiIeMax;
[]  ocBauBaTh HOBBIC NPEIMETHBIC OOJIACTH, TCOPETHYECKHE IOAXOABI M METOABI KOMITBIOTEPHOM
¢buznku;
[]  mojdydYaTh HAWJIy4IllUe 3HAYCHHS W3MEPSAEMBIX BEIMYMH M TPABHIBHO OICHUTH CTENEHb HX
J0CTOBEPHOCTH;
[l paboTaTh Ha COBPEMEHHBIX KOMITBIOTEPAX U CYIIEPKOMITBIOTEPAX;
[J 2¢p¢eKTUBHO HCHONB30BaTh MH()OPMALMOHHBIE TEXHOJOTMH U KOMIIBIOTEPHYIO TEXHUKY UL
TOCTIKCHUST HEOOXOIMMBIX TEOPETUICCKHUX U TPUKIIAJTHBIX PE3YJIBTaTOB.

BJIA/IETh:
[l HaBBIKAMH OCBOCHHS OOJIBIIOTO 00BbeMa HH()OPMAIIUH;
[l KyJbTYpoO#l IOCTAaHOBKH M MOAETMPOBAHMS (PU3MUECKUX 3a/1ay;
[]  HaBBIKAMU TPaMOTHOW 0OpabOTKM PEe3yJbTaTOB YHCIEHHOTO MOJCIMPOBAHHS U CONOCTABICHHS C
TEOPETUUECKUMHU JaHHBIMH;
[] MpaKTUKOM MCCIEOBAHHS U PEIICHNS TEOPETUICCKHUX U MPUKJIAIHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C HCJIBbIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_II/IMI/IC$I yqe6H0r0 Marceprajia InpoOBOAUTCH YCTHBIfI OorpocC B
Ha4aJIC 3aHATHA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:



CHexTpsl 371€KTPOMAarHUTHOTO U3ITy4eHHS.

Knaccuduxarus ypoBHeil SHEpTuu aTOMOB U MOJIEKYIL.
Krnaccuduxarys paguannoHHBIX IEPEX0I0B B ra3ax U IIa3Me.
BeposiTHOCTH KBaHTOBBIX NEPEXOIOB.

[IpaBuna orbopa B IMIIOIHHOM MPHUOIMKECHUH.

Bpewmst sxu3Hu B30y KIEHHBIX COCTOSIHUN.

Cuna ocumuisITopa.

e AN N M

Koaddumnmentsr DitaimTeiina.

©

EcrecTBeHHas upuHa ypOBHEN SHEPIUU U CIEKTPAJIbHBIX JIMHUAMN.

—_
=]

. MOIITHOCTH UCITyCKaHUS U TOTJIOLIEHUS.

—_
—

. 3aCEIEHHOCTH KBAHTOBBIX YPOBHEH.

—_
\S]

. Koaddumment nornonienus.

—_
98]

. HepaBHOBeCHBIe CIICKTPbI UCITYCKaHUA U UX UHTCHCUBHOCTHU.

._.
~

. KoHTYpBI cieKTpanbHbIX JIMHUI.

—_
W

. YIIUpeHue CIIeKTPAJIbHBIX JIMHUM.

—_
=)

. Buasl gemxeHus B MOJICKYJIaX U TUIIbI MOJICKYJISIDHBIX CIICKTPOB.

—
\1

. OCHOBHBIE XapaKTEPUCTUKU TEOPUH NIEPEHOCA TEIUIOBOIO M3JIyUEHUsI.

—_
o]

. CnexrpanpHast ”HTEHCUBHOCTD M3ITyYEHUSI.

19. MoMeHTHI CIEKTPaIbHON MHTEHCUBHOCTH.

20. ®eHOMEHOIOTHYECKOE onpeiesieHre KoAp(GUIIMEHTOB MONIONICHNUS, UCITYCKaHUS U PACCESIHUS.
21. CBs3b K02 (HUITUEHTOB MOTIIOMIEHHS ¢ KO dUIIMeHTaMy DHHINITeHA.
22. ®yH/aMeHTaIbHbIE 3aKOHbI TEIJIOBOTO M3ITyYEeHUSI.

23. 3akoH Ilnanka.

24. 3axon Kupxroda.

25. 3akon Jlambepra.

26. 3akoH byrepa.

27. IlpuHnUI AETaIbHOTO PAaBHOBECHA.

28. [IpubmnmkeHne JT0KaIbHOTO TEPMOTUHAMUYECKOTO PAaBHOBECHSI.

29. YpaBHeHHe MepeHoca CeIEKTUBHOTO TETIOBOTO U3TyUEHUSI.

30. Knaccudukanus METOIOB pEIICHUS] YpaBHEHUS TIepeHoca.

31. [IpubnmxeHus NpeaeTbHBIX ONTUYECKUX TONIIUH.

32. Meronsl MHTEIPUPOBAHUS YPABHEHUS IIE€PEHOCA 110 YIVIOBBIM IEpeMEHHbIM. Mozenb IUIOCKOro
CII0s.

33. MeToabpl HWHTETPUPOBAaHUSA YpaBHEHHS IIEpeHOCAa 10 YNIOBBIM NEPEMEHHBIM. Merton
[IBapummnsaa-Ilycrepa.

34. Meronbl MHTErpUpPOBaHMS ypaBHEHUs IEpeHOca IO YIIOBBIM IepeMeHHbIM. [uddys3nonnoe
MpUOIMKEHUE.

35. MeTo/ibl MHTETPUPOBAHKS YPABHEHUS IEPEHOCA TI0 YIIIOBBIM IepeMeHHBIM. MeTon D INHT TOHA.
36. Metonsl chepruecKux rapMOHUK.

37. I'pannunsle ycnoBus Mapka n Mapiaxka.

38. MeToibl IUCKPETHBIX OPJIUHAT.

39. MeToibl IUCKPETHBIX HAIIPaBICHUN.

40. ITpoOsreMbl ¥ METOIBI MHTETPUPOBAHUS YPABHEHHS TIEPEHOCA H3ITYUCHHSI T10 CTICKTPY.

41. IIpoGeMbl HHTETPUPOBAHIS YPaBHEHUS TIEPEHOCA U3TYUYEHUS TI0 CIIEKTPY.

42. MeTonbpl HHTETPUPOBAHUS YpaBHEHUS TIEPEHOCA U3YUSHUS 110 CIIEKTPY.

43. MeTonbl CTOXaCTHIE€CKOTO MOZICIIMPOBAHHUS.

[Ipumeps! 3K3aMeHAITMOHHBIX OUIIETOB.
IIpumep 1.
1. KoadpurnmenTsr DUHIITEHHA.

2. IIpobnembl HHTEIPUPOBAHNS yPABHEHHS [IEPEHOCA U3IIyUEHHUSI 110 CIICKTPY.

[Ipumep 2.



1. MOIIHOCTH UCILyCKaHUs U NOIVIOUICHHUS.
2. MeTopl MHTETPUPOBAaHUS YPAaBHEHUS [IEPEHOCA U3IYUEHUS 110 CIEKTPY.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO § OamioB - BBICTaBIIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHWH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xoporio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJYy4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HELOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOTY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJydYCHHbIC 3HAHUS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBIeTBOpUTENbHO 4 Oamja - BBICTABIACTCS CTYICHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJLOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKON TOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLllH.
OneHka yaoOBIETBOpUTENbHO 3 Oajla - BBICTABIACTCS CTYICHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JeslaMH y4eOHOW porpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCS CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JAUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYOBIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimune ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonue Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs mnpepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o Ouijery Ha YCTHOM »5SK3aMEHE HE JIOJDKEH IIPEBBIIIaTh OIHOTO
aACTPOHOMMYECKOTO Yaca.



