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 "Teopust pamuaiinoHHBIX MPOIIECCOB" MpelycMaTpuBaeT U3ydeHue GU3NIECKIX OCHOB TEOPHH IEepeHOCca
TEIJIOBOTO M3TyUYeHUs, OCHOBAaHHBIX Ha MOAXOAAaX KBa3UKJIACCHUECKON 1 KBAHTOBON TEOPHH.

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;

® OKa3aHHue KOHCYHbTaI_II/Iﬁ U IoOMOIIM CTyACHTaM B IIPOBCACHUU COOCTBEHHBIX TCOPCTUUCCKUX U
OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B o0nacTu NEepCHOCA TCIIJIOBOI'O U3JIYUCHUS,

* OCBOCHHE CTyJleHTaMH 0a30BbIX 3HAHWW JUI JAJTBHEUINEr0 W3ydeHUs SBICHUH (HU3MUECKOH MEXaHWUKU
(razoBble pa3psiabl, GU3MKA YOAPHBIX BOJIH, PEJIAKCALIHOHHBIE MPOLECCHl B (PU3UKO-XUMHUECKONH MEXaHUKE,
U3JIy4arenbHble CBOMCTBA I'a30BbIX IIOTOKOB).

ITo pe3ynabratamM 0CBOCHHS Kypca CTYACHT AOJDKEH 3HATh:
(byHIaMeHTaJIbHbIC TIOHATHS, 3aKOHBI, TECOPUH KIIACCHYECKOH U COBPEMEHHOM (DU3UKH;
HOPSAKH YUCIICHHBIX BEJIMYMH, XapaKTEePHBbIE ISl PA3JIMYHBIX PA3AeioB (QU3HKH;
COBpEMEHHBIE MPOOIIeMbl (GU3UKH, XUMHUH, MATEMAaTHUKH;

MeTonbl  (pu3MuecKkod MexXaHWKH, pa3paboTaHHble Ha 0a3e KBa3HWKIIACCHUECKUX M KBaHTOBBIX
MIpENCTaBICHU;

MaTeMaTHU4eCKUI arnmapar TCoOpur NepeHOCa TCIIJIOBOI'O U3JTyYCHU.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CICAYIOIIUX pa3aciiax:

1. BeposiTHOCTH KBaHTOBBIX IEPEXOJOB M TpaBmia OTOOpa B JUIIOJBHOM HpPUOMMKEHUH. Bpems xu3HH
BO30YKJCHHBIX cocTosiHui. Cruna ociunisatopa. Koagdummentsr SiHIITEH

2. Buapl ABMKEHMSI B MOJIEKYJIaX U TUIIBI MOJIEKYJISIPHBIX CIIEKTPOB

3. Knaccudukanus MeTONOB pelleHus ypaBHEHHs mepeHoca. [IpuOnmkeHHs IpeaeiabHbIX ONTHYECKHX
TOJIIMH

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

5. MeToapl HHTETPUPOBAHUS YPaBHEHHS TIEPEHOCA 10 YITIOBBIM IIEPEMEHHBIM. MozIesb TIOCKOTO cllosi, MeTox
Isapummuneaa-llycrepa, nuddysznonnoe npudnmxenue, MeToa DIANHTTOHA

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

8. MOLIHOCTH UCIYCKaHUs U MOMIOLICHN. 3aCeIeHHOCTH KBaHTOBBIX ypoBHeH. Koadduiuent normomeHus.
HepaBHoBecHbIE CHEKTPBI UCIIYyCKaHUsI U MX MHTEHCUBHOCTU. KOHTYpBI CHEKTpajbHBIX JIMHHUN. YIIMpEHHUE
CHEKTPaIbHBIX JTUHUN

9. OcHOBHbIE XapaKTEPUCTUKU TEOPUU IE€pEeHOCca TEIIOBOro u3inyuyeHus. CreKTpaibHash MHTEHCUBHOCTH
U3IyYCHHUS U MOMEHTHI CHEKTpajJbHON MHTeHCUBHOCTH. DeHoMeHoornueckoe onpeaeieHrne Ko3hQuIueHTos
MOIVIOIIEHHS, UCITyCKaHUA U paccessHus. CBs3b ¢ Ko duimentamu DHHIITeHHA

10. ITpoGiemMbl 1 METOBI MHTETPUPOBAHUS YPAaBHEHHUS IIEPEHOCA U3ITyUEHHS IO CIIEKTPY

11. CrekTpbl 31eKTpOMarHuTHOro u3nydeHus. Knaccudukanus ypoBHEH SHEpPruM aTOMOB W MOJICKYN, U
paaraoOHHBIX IEPEXOI0B B ra3ax u Iuiazme

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

13. ®yHnaMeHTadbHBIC 3aKOHBI TEIUIOBOro w3nydeHws. 3akoHbl [lmanka, Kupxroda, JlambGepra, byrepa.
[punnMn neransHOTO paBHOBecHs. [IprbIMKEeHNE IOKAIEHOTO TEPMOAMHAMUYECKOTO PABHOBECHS

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI



¢ U3YUCHHC (bHSI/I‘IeCKI/IX OCHOB T€OpHHU IEPEHOCA TCIJIOBOTO HM3JIYYCHHUS, OCHOBAHHBLIX Ha MOAXOAaX

KBa3HKIJIACCHYCCKOM M KBAHTOBOM TCOpHUU.

33]13‘[1/[ JAUCHUIIINHBI

¢ OCBOCHHC CTYACHTAMU 0a30BEIX 3HAHHUI B 00IaCTH TCOPHHU MEPCHOCA TCIIJIOBOI'O U3JIITYUCHUS

° HpI/I06peT€HI/Ie TCOPCTUICCKUX 3HaHUI B 00IacTH TCOpHUU NCPCHOCA CCIICKTUBHOI'O TCIUIOBOT'O

H3JIYyYCHUA,

*  HU3y4YeHHE CIIOCOOOB IOJNyYEHUS YPaBHEHHs IEPEeHOCa TEIUIOBOIO M3IY4YEHUS M METOIaX ero

pelieHus;

° OKa3aHHeC KOHCYJ’IBT&L[I/IfI n noMomu CTyACHTaM B HPOBCACHUU COOCTBEHHEBIX TCOPCTUYICCKUX U
SKCIICPUMCHTAJIbHBIX HUCCJICIOBAaHUM B obmactu NEPEHOCA TCIIJIOBOI'O U3JIYYCHUS,

. OCBOGHHE CTylIEHTaMH Oa30BbIX 3HaHWU IJIsl JaJIbHEHIEro W3ydeHUs SBICHHNA (U3UUECKOM
MEXaHUKU (ra3oBble  pa3psiipl, (HU3MKA yAApHBIX BOJIH, pEJaKCAlMOHHBIE IPOIECCH 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[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaINIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
pamMKax TeMaTHUeCKOW 00yacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCLUIIMHBI 00Yy4aIOIINeCs JOIKHbI

MeTONbl (PHU3MUECKOW MEXaHWKH, pa3paboTaHHble Ha 0a3e KBa3WKIIACCHUECKUX M KBAHTOBBIX

3HaTh:
(dyHIaMeHTaIbHbIE TOHATHUS, 3aKOHBI, TEOPUHU KIACCUYECKON U COBPEMEHHOM (DH3HKH;
HOPSIIKY YUCIICHHBIX BEJIMYMH, XapaKTEePHbIE AJIS pa3JINUHBIX Pa3/esioB (PU3UKY;
COBpEMEHHBIE TPOOTIeMbl GPU3NKU, XUMHUH, MATEMaTUKH;
MIpENCTaBICHUI;
MaTeMaTUYeCKUH almapaTr TeOpUH NepeHOca TEIJI0BOIO U3IyYeHHUs.
YMETb:

a0CcTparupoBarhbCs OT HECYLIECTBEHHOTO IIPH MOJCIUPOBAHNH PEaTbHBIX (PU3NUECKUX CUTYALH;
MOJIb30BATHCSl CBOMMH 3HAHHMSIMM Ul pElleHHs] (QyHIaMEHTAIbHBIX M TNPHUKIATHBIX 3a1ad U

TCXHOJOTUYCCKHUX 3aJa4,

ACJIaTh IPaBUJIbHBIC BBIBOABI U3 COIMMOCTABJICHUSA PE3YJIILTATOB TCOPHUU U SKCIICPUMCHTA,

IIPOU3BOAUTDH YHMCIICHHBIC OLICHKHU I10 MOPAAKY BECINYUHBI;

JACJIaTh KQYCCTBCHHBIC BbIBOJBI IIPHU IMCPCXOJAC K MPCACIIbHBIM YCIIOBUAM B U3YyUACMbIX np06neMaX;
OCBaMBaTb HOBBLIC NPEAMETHBIC 06HaCTI/I, TCOPETUUCCKHUEC MNOAXOAbl U MCETOABI KOMHBIOTepHOﬁ

¢buzuky;

IIOJIy4aTb HAWIYUYIIHUE 3HAYCHUSA HU3BMEPACMBIX BCJIMYHMH W IPABUIIBHO OLCHUTH CTCICHb HX

AOCTOBCPHOCTH,

paboTaTh Ha COBPEMEHHBIX KOMIIBIOTEPAX U CYNEPKOMIIBIOTEPAX;
3 (EKTUBHO HUCIOIB30BaTh HH(MOPMAIOHHBIE TEXHOJIOTUU M KOMITBIOTEPHYIO TEXHHKY IS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIAJIETD:




HaBBIKAMU OCBOEHUS OOJBIIOT0 00beMa HHPOPMAITUH;
KyJIBTYpOi IOCTAaHOBKH M MOJICIIMPOBAaHUS (PU3MIECCKHX 3a/1a4;
HaBBIKAMH I'PaMOTHOH 00paOOTKH pe3y/IbTaTOB YMCICHHOTO MOJCIHPOBAHUS U COIOCTABICHHUS C
TEOPETUYECKUMHU JTaHHBIMH;
NPaKTUKOM MCCIIEI0BAaHMS M PEILICHUS TEOPETUYECKUX M PHKIIAIHBIX 3a/a4.

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 MEPEXONOB H
npaBwia  orbopa B JIUNOJIBHOM
MPHOIINKESHUH. Bpewms KU3HU
BO30YKICHHBIX COCTOSTHHI. Cuna
OCHHJIISATOPA. Koaddunmentsr
OHHIITEH.

BI/I,ZILI ABMKCHUA B MOJICKYJIaX W THUIIbI
MOJICKYJISIPHBIX CIICKTPOB.

Knaccudukanmss  MeTomoB — peleHus
ypaBHEHUs [IepeHoca.

Metoasl  OUCKPETHBIX  OpAMHAT W
JUCKPETHBIX HAITPaBICHUN

MeTtonsl  MHTETPUPOBAHUS  YPaBHEHUS
[IEPEHOCA 110 YIVIOBBIM [IEPEMEHHBIM.

MeTtonasl CTOXaCTHYECKOTO
MOJICIIUPOBAHUS

7 Mertonsl chepruecKux rapMOHUK. 2 2

MOIIHOCTH HCITyCKaHUSI W TIOMVIOMICHUSI.
3aceNeHHOCTH  KBAaHTOBBIX  YpPOBHEHM.
Koaddunuent MTOIVIOIICHMSL.
8 HepaBHoBecHBIE CHIEKTPHI HCIYCKaHUA U 2 3
ux WHTEHCUBHOCTH. Kontypst
CIIEKTPAJIBHBIX JIMHUH. Ymupenue
CHEKTPaIbHBIX JIUHUH.

OCHOBHBIE ~ XapaKTEPUCTUKH  TEOPUH
MEepEeHOCca TEIIOBOTO U3ITyUCHHS.

VYpaBHEHUST TepeHOca H3IYYEHHUs IO
CIIEKTPY

10

CriexTpbl 3JIEKTPOMarHUTHOIO
W3ITy4EHUS.

11

ypaBHeHI/Ie nepeHoca CCIICKTHUBHOI'O
TCIUIOBOI'O U3JTYUCHUS

12

@dyHIaMeHTalbHBIE 3aKOHBI TEIIOBOIO
nuznyyenus. 3akonsl [lnanka, Kupxroda,
13 |Jlambepra, byrepa. [Ipuniiun neranbHOTO 2 3
paBHOBecus. [IpubimkeHne JTOKaIbHOTO
TEePMOANHAMUYECKOTO PAaBHOBECHS.

Wtoro wacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

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 TOHATUH BepoATHOCTEH KBaHTOBBIX TepexonoB. DopmynmupoBka mpaBuil oTOOpa B
IUIOJIbHOM TnipuOnmxenuu. OnpeaesieHUE MOHATHS BPEMEHM KU3HU BO30YXKICHHBIX COCTOSHUH.
BeiBozt OpMyIIBI 1S CHITBI OCLMIIISATOPA.

Beenenne xodddunientop OiiHmrTelHa. [lomydeHne QopMynbl aisi €CTECTBEHHOHW — IIMPUHBI
YPOBHEW SHEPTUU U CIIEKTPATIbHBIX JIMHUAM.

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

CBs3b KBa3WMKJIACCHYECKMX M KBAHTOBBIX IPEACTABICHWH NpU ONHMCAaHUU BUAOB IBIDKEHUS B
MoJekynax. Kinaccuduxarys THIIOB MOJIEKYIISIPHBIX CIIEKTPOB.

3. Knaccudukarus MeToZIoB pellieHus ypaBHEHHS ITepeHoca.

Knaccuduxarms MeTooB pemeHus ypaBHeHHs nepeHoca. [Ipulnmkenns npenenbHbIX ONTHYECKIX
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 HCIyCKaHWsA M TOIJIOIIEHHs. 3aceJICHHOCTH KBAaHTOBBIX ypoBHeH. Koadduuuent
noroueHus. HepaBHOBeCHBIE CIIEKTPBI UCITYCKAHUS U UX UHTEHCUBHOCTH. KOHTYpBI CrieKTpasIbHBIX
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 HEpaBHOBECHBIX CHEKTPOB HCIyCKaHHMS U MX MHTeHCHBHOCTH. Knaccuduxanms
KOHTYPOB CIIEKTPaJIbHbIX JUHUN. Pa3sHble TUIIBI yIIMPEHUS CIIEKTPAJIbHBIX JIMHUM.

9. OCHOBHBIE XapaKTEPUCTUKU TEOPUH IIEPEHOCA TEIUIOBOIO U3JIy4EHUsI.




OrmpezieneHne MOHATHS CIIEKTPAIbHOM MHTEHCUBHOCTH M3JTydeHUsl. PU3MYECKUil CMBICT MOMEHTOB
CIIEKTPaJIbHOW MHTEHCUBHOCTH. DEHOMEHOIOTHYECKOE OnpeesieHne K0d()(HUIIMEHTOB MOTIOIICHUS,
ucnyckanusi u paccesnusi. Omnpenenenne kodddunuentop DifHmTelHa. CBsI3b KOAPPHUIIMEHTOB
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.

Krnaccudukanusi CnekTpoB 31€KTpOMarHuTHOrO wu3nydeHus. Kiaccudukaums ypoBHEH sHepruu
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 TEIJIOBOTO u3iyudeHUs. 3akoHbl [lmanka, Kupxroga, Jlambepra,
Byrepa. Ilpunnun paeranpHOro paBHOBecHs. [IpuOmMmkeHWe IOKATBHOTO TEPMOAWHAMHYECKOTO
pPaBHOBECHS.

dopmynuposka 3akoHoB Ilmanka, Kupxroda, JlamGepra, Byrepa. Ompenenenue mnpuHIUNa

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)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.



B pesynbrate u3yueHus TUCHUIUIMHBI CTYAEHT IOJKEH 3HAaTh OCHOBHBIE OMpPENETICHHS AUCIUIIUHBL,
YMETh IPUMEHSATH TTOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHbIX 3a/1ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

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

— BeJICHUS KOHCITCKTa 3aHATHH;

— HANPSHKEHHON CaMOCTOSTEILHON PaObOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], NPEAHA3HAUYECHHBIX [T
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydaeMOro mMarepualna, a He MEXaHHYeCcKOro ero 3armoMmuHaHus. [lpu
3aTPYINHEHWN W3yYCHUS OTIEIBHBIX TEM, BOIPOCOB, CJIEIyeT OOpamiarhCs 3a KOHCYJbTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

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

3HATh:
(byHIaMeHTaIbHBIC TIOHATHS, 3aKOHBI, TCOPUU KJIACCHYECKOH U COBPEMEHHON (PU3UKHU;
MOPSIIKK YUCIICHHBIX BEJIMYHH, XapaKTePHbIC IS Pa3JINYHBIX Pa3IesioB (GPU3UKH;
COBpEMEHHBIE MPOOIIEMbl (GU3UKH, XUMHUH, MATEMAaTHKH;
METOIbl (PU3MUYSCKOM MEXaHWKH, pa3pabdOoTaHHBIE Ha 0a3e KBAa3WMKIACCHUSCKUX M KBAHTOBBIX
[pEeACTaBICHUN;
MaTeMaTHYECKH armapar TEOPUH MePEeHOCa TEIUIOBOTO U3TYYCHUS.
yMeThb:
a0CTparupoBaThCs OT HECYIIECTBEHHOTO IPU MOJICITUPOBAHIH PEaTbHBIX (PU3NUECKUX CUTYALHii;
HOJIb30BAaThCSl CBOMMH 3HAHWSIMU JJIs1 pelieHns (yHIAaMEHTAJbHBIX W NPHKIAAHBIX 3a1ad U
TEXHOJIOTUYECKUX 33/1a4;
JienaTh MPaBUIIbHBIE BBIBOJBI U3 COMIOCTABICHUS PE3yIbTaTOB TEOPUU M IKCIIEPUMEHTA;
MPOU3BOIUTH YHCIICHHBIE OILIGHKH I10 MOPS/IKY BETMYHHBL;
JienaTh Ka4eCTBEHHBIE BBIBOJBI IPH MEPEX0/Ie K MPEEIbHBIM YCIOBUAM B H3y4aeMbIX IpoOIemMax;
OCBaMBaTh HOBBIC NPEIMETHBIE OOJIACTH, TEOPETHUYECKHE ITOIXOABI M METOIbl KOMIIBIOTEPHOU
¢buznku;
MOJTy4aTh HAWIYYIIUE 3HAYCHHS HM3MEPSEMbIX BEIWYMH U TPABWIBHO OLCHHUTH CTEHNEHb HX
J0CTOBEPHOCTH;
paboTarh Ha COBPEMEHHBIX KOMIIBIOTEPAX U CYIIEPKOMITBIOTEPAX;
3(p(EeKTUBHO HCMOIB30BaTh HMH(GOPMAIIOHHBIE TEXHOJIOTUH M KOMIIBIOTEPHYIO TEXHUKY IS
TOCTIKCHUST HEOOXOIMMBIX TEOPETUICCKHUX U TPUKIIAJTHBIX PE3YJIBTaTOB.
BJIA/IETh:
HaBBIKAMH OCBOCHUS OOJIBIIOr0 00beMa HH(OPMAITHIH;
KyJIbTYpOi IOCTAaHOBKHU U MOJICNNPOBAHUS (PU3NYIECKHX 3a/1ad;
HaBBIKAMH T'PAMOTHOH 0OpaOOTKHM pe3yNIbTaTOB YMCICHHOTO MOACIHPOBAHHS U CONOCTABICHHS C
TEOPETUUECKUMHU JaHHBIMH;
MPaKTHKOW MCCIIEIOBaHUS M PELICHUS TEOPETUIECKUX U MPHUKIIAIHBIX 33/1a4.

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

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_II/IMI/IC$I yqe6H0r0 Marcpuajia mpoBOAUTCA YCTHBIfI OIIpoC 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 IE€PEHOCA IO YIVIOBBIM II€pEMEHHBIM. MoJeib IMJIOCKOro
CII0s.

33. MeTonsl HMHTETPUPOBAHUSA ypaBHEHHA IIepeHOCAa IO YIVIOBBIM IIE€PEMEHHBIM. 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 ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYeOHOHM MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHHUE YBEPEHHO
IPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPAaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJIy4YEHHbIC 3HAHUS HA IPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0aioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTeNnbHO 4 Oaiia - BBICTABISIETCS CTYIACHTY, MOKa3aBleMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEeHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLllH.
OneHka yaoBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYACHTY, MOKa3aBleMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH IMOCIeJ0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.
OneHka HeyIOBIETBOPUTENIBHO 2 0ajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHUH yCTHOro 3K3aMeHa oOydamomiemycs npeaoctasisiercss 30 MUHYT Ha IOATOTOBKY.
Ompoc ofyuatomerocs 1o OwileTy Ha YCTHOM OJK3aMEHE HE JO/DKEH IPEBbINIAaTh OIHOIO
aACTPOHOMMYECKOTO Yaca.



