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Mporpammy ancumnnuHbl paspabotan(a)(un) Capanaaes E.B. ; accucteHT, k.H. Xamagees M.A.
Kadbenpa ontnku n HaHodpoToHNKK OTaeneHne gomanku , Marat. Khamadeev@kpfu.ru

1. LLenn ocBoeHns AUCLUMN/INHDI
Llenbio gucumnnuHbl "Teopus nsnydyeHns" asnaetcs:

-NOHMMaHne Pn3n4ecknx NPoLLeCcoB, NPONCXoasWNe B paBHOBECHOW N HEPaBHOBECHON
HMU3KOoTeMnepaTypHoi nnasme

-N3y4YeHne 3aKOHOB N3Ny4EeHNS aTOMOB (MOHOB)

-OCBOEHME TEOPETMHECKMX 3HAHWNIA O BANSHUN (PUINYECKMX NapaMeTpoB Nnasambl HA NpoLece
N3y4eHns atoMoB

-N3y4YEHNE MEXAHN3MOB YLWNPEHNS CNeKTpasbHbIX NMHWIA B Nna3me

-dhopMMpoBaHMe y CTyAEHTOB COBPEMEHHOIO €CTECTBEHHOHAY4YHOr0 MMPOBO33PEHMS Ha
domamnyeckme SBNeHns B nnasme.

2. MecTo OUCLMNANHDBI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

DaHHas yuebHas aucuunnmnHa BkntodeHa B pasaen " b3.1B.3 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasoBaTtenbHol nporpammbl 011200.62 duanka 1 0THOCKMTCS K AUCUUMANHAM MO BbIOOPY.
OcBavBaeTcs Ha 3 Kypce, 6 cemecTp.

Oucumnnuna B3.0B3 "Teopus nanydeHns" Bxoamt B NPogeCCMoHanbHbIin umkn (6nok B3)
6akanaspos no HanpasneHnto 011200.62 - "Puramnka" n SBNSETCS KYpPCcoM no Boibopy.

N3yyeHne naHHOW amcumnnmHbl 6a3npyeTcs Ha By3OBCKOM NOArOTOBKE CTYAEHTOB MO BbICILEN
mMaTemaTtuke n obwen couamke (pasgensl: "MonekynsipHas ounaunka”, "OnekTpn4ecTso U MarHeTmnam",

"OnTtumka", "OnekTpoanHammka").

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTare 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CNeaytowme KOMNeTEeHUNN:

PacwucpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-1
n HOCTbIO 1
(rpopeccuonanoie  [CPOCCBI0CTLI uanonusonare Gasoe eopeniece sk
KoMMeTeHuunn) P P
k-2 CMOCOBHOCTBIO NPUMEHSITb Ha NpakTuke 6a3oBble
(npodhbeccmoHanbHble
KOMMETEHLIAM) npogoeccnoHanbHble HaBblKK
MNK-4 CMOCOBHOCTBIO MCMOMb30BaTh CNeLManm3npoBaHHble 3HaHUS B
(npodheccunoHanbHble obnacTtun om3nKn ons 0CBOEHUS NPOGUIbHBIX PU3NYECKUX
KOMMeTeHuunn) ONCLUMMNAUH (B COOTBETCTBUMN C NPOPuiemM noaroToBKun)
MK-5 CNoOCOBHOCTBIO NPUMEHSITL HA NpakTuke 6a3oBblie oblle
(NMpodheccmoHanbHble npogoeccmnoHanbHble 3HaHNA TeopUnN U METOO0B PU3NYECKNX
KOMMeTeHuunn) nccnenosaHun (B COOTBETCTBUM C NpodouieM NoAroToOBKW)
MNMK-6 CMOCOBHOCTBIO NONb30BaTbCS COBPEMEHHbBIMM METOAaMM
(npodhbeccuoHanbHble 06paboTku, aHanM3a u cuHTe3a punanyeckor nHgopmaumm (B
KoMneTeHuunn) COOTBETCTBUM C NPOdonneM NOLroTOBKN)
OK-1 CMOCOOHOCTBIO MCMOb30BaThb B MO3HABATENBHOW 1
(0bWweKkynbTypHble NPOECCHOHANBHOW OeaTenbHOCTM 6a30Bble 3HaHNS B obnacTu
KOMNeTeHLmm) MaTemMaTuky N eCTECTBEHHbIX HayK
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PacwudpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
OK-3 CMocOoBHOCTbIO NpuobpeTaTbh HOBblE 3HAHWUS, UCMOSb3YS
(0bLweKyNnbTypHbIE COBpEeMeHHble 0bpasoBaTenbHble 1 MHAPOPMALMOHHbIE
KOMMeTeHuunm) TEXHONOormn
MK-10 CNOCOBHOCTBIO NOHMMATL M U3naraTb nonyYyaemyto
(NMpodheccmoHanbHble NHGOOPMaLMIO U NPEeaCTaBNATb pe3dynbTaTbl OU3NYECKNX
KOMMNeTeHuunm) nccnenosaHum

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:
CTyOeHT OONXEH 3HAaTb U yMETb UCMONb30BaTh:

- OU3NYECKYI0 TEPMUHONOTUIO B obnactu PU3VKN N3NYy4EeHUs aTOMOB U HI/I3KOTeMI'IepaTypHOI7I
nna3mbl

- Jom3nyeckmne Mogenm TepMoaAnHaMnMyeckoro COCToSAHMSA nnasmbl, 06BbEKTOB 1 npoueccos
- OCHOBHbIE€ NOHATUSA, 3aKOHbI 1 MOOENU PUINKN H|/|3|<0TeMnepaTypH0|7| nna3mbl

2. IONXEeH yMeTb:
CTyneHT 0ONXeH yMeTb:

- caMocToATeNnbHO paboTatb C y4ebHOM U CNpaBOYHO NMTEpaTypoit No oM3nkKe N3ny4eHns aToMoB
N HA3KOTEMNepaTtypHOM nnasmbl

- NONb30BATbCS1 OCHOBHBIMU METOLAAMU (PU3NHECKNX N3MEPEHUIA ATOMHbIX MAPaAMETPOB;

3. DONXEH BnaneThb:
CTyneHT OonXxeH Bnajethb:

- METOAMKAMW OLEHKN TEPMOANHAMUYECKOr0 COCTOSIHMSI HU3KOTEMMEePaTyPHOI Mna3mbl M HEKOTOPbIX
napaMeTpoB aTOMOB.

- NPVHUMNAMM NOCTPOEHNS 1 NPAKTUYECKOro NCMONb30BaHNS rpadonkoB

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- OLLEHKN TEPMOAMHAMNYECKOrO COCTOSIHUS HN3KOTEMMEPATYPHOW NNa3Mmbl
- B NNaHMPOBAHUN 9KCMEPUMEHTA MO M3MEPEHMNIO aTOMHbIX MapaMeTpPOB.

4. CTpyKTypa U cogepxaHve AUCLMUMNINHDBI/ MOoayns

Obwas Tpy[0EMKOCTb AUCLMIMIIMHBI cOCTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 6 cemecTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

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

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Henens WX TPYAO0EMKOCTb Tekywue opmbl
N ‘D'"Kn"(")':lr;m;“b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nexumn MpakTuueckmellaboparopHbie
3aHATUSA pabotbi

Tema 1. lNoHaATne
1. |[TepMoanHaMmyecku 6 1 0 0
[paBHOBECHOW Mna3smbl.

Tema 2. Mogenu
2. |HepaBHOBECHOM 6 1 0 0
nnasmbl.

Tema 3. BpeMms xun3Hu
aTOMOB B
BO30YXAEHHOM

3. |cocTosHUN. OCHOBbI 6 1 0 0
Knaccu4eckowm Teopum
AMNONbHOMO N3Ny4YeHns
aTOMOB.

Tema 4. OcHOBHbIE
MOHATUS KBAHTOBOWN
Teopuu OUnonbHOro
N3ny4yeHns aTtoMOB.

Tema 5. Cunbl
OCLIMNNATOPOB.
5 Cnocobbl pacyeTa 6 1 0 0
XapakTepucTunk
cnekTpanbHbIX
nepexonos.

Tema 6.
IKcnepuMeHTanbHble
MEeTOLbl OnpeneneHns
XapakTepucTmk
CreKkTpanbHbIX
nepexonoB aTOMOB.

Tema 7. ®dusnyeckune
NPUYMHBI YWNPEHUS
creKkTpasnbHbIX MUHWIA.
7. |OnucaHnve ywmnpeHns 6 1 0 0
CreKkTpasnbHbIX NUHWUIA
METOO0M
dpypbe-aHanmaa.

KONnokenym
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 8. YwupeHne

. [CNeKTpanbHbIX NVHWIA 3a

cyeT naBlieHns.

0

0

Tema 9. OcHOBHble
pes3ynbTarbl KBAHTOBOW
Teopuu yoapHoro
YWUPEHNS.

10.

Tema 10. OcHoBbI
KBa3ncTaTn4yeckom
(CTatMcTNYECKOon)
TEOPUM YWNPEHUNSA
MOHaMMW.

11.

Tema 11. Ywupenve
NNHWIA C KBaApaTUYHbIM
WTapK-9gOPEKTOM.

12.

Tema 12.
HeonHopoaHas
ONTMYECKN NNoTHas
nnasma.

13.

Tema 13.
CamoobpalleHHble
cnekTpanbHble NMHN
aToOMOB.

14.

Tema 14. NIHTerpanbHas
WHTEHCUBHOCTb NINHWUIA
onga cnyyaes
OOHOPOLHOWN 1
Heo4HOPOAHON NNasMmbl.

KONnokenym

15.

Tema 15. MeTonbl
onpeneneHuns
TemnepaTypbl nNnasmbi.

16.

Tema 16. MeTon
onpeneneHns
Temnepatypbl JlopeHua.

17

Tema 17. MeToabl
onpeneneHuns
9N1IEKTPOHHOM
TemnepaTtypbl No

‘(n3MeHeHuo

WNHTEHCUBHOCTM
crekTpanbHbIX MMHWIA BO
BPEMEHMN.

18.

Tema 18. MeToapbl
N3MepeHNs NNOTHOCTU
yactuy,.

Tema . NIToroeas
doopMa KOHTpOns

9K3aMeH
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Buabl v yachbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons

MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

NTtoro 18 25 0

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI
Tema 1. NoHATME TepMOAUHAMMYECKN PAaBHOBECHOW Ma3Mbl.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

XapaktepucTuku nonst nanydeHms. CnektpanbHble Nepexombl B aToMax, MOHax 1 Monekynax.
YacToTHble 1 MHTerpanbHble KOaULUMEHTbl DHIWTENHA. YCTaHOBNEHWE CBA3M MEXAY HUMK Ha
OCHOBE TEPMOANHAMUYECKOro Noaxoaa.

Tema 2. Monenu HepaBHOBECHOM Nna3Mbl.
nekumnoHHoe 3aHsitTne (1 yaca(os)):

[MoHsaTHe nokanbHOro TepMmoanHamuyeckoro pasHosecus (J1TP) n yactu4yHoro nokanbHoro
TepMoguHammnyeckoro pasHosecus (HJ1TP). CTonkHOBUTENbHO-U3NyYaTeNnbHas Moaenb
(CU-mopenb). KopoHanbHbin npenen. KoapduumneHTtsl nanydeHuns n nornoweHns. 3akoH Kupxroda.

Tema 3. BPEMSI XU3HUN aTOMOB B B036y)|(,D,EHHOM cocTtosiHnn. OCHOBbI KJflacCUYeCcKomn Teopun
AUNnoJiIbHOro N3sniy4yeHus atToMoB.

JNleKunoHHoe 3aHsitne (1 yaca(os)):

Ee3bl3ﬂy'-IaTeJ'leble nepexonobl. MeTacTtabunbHble YPOBHN. CB$13b CO CNOHTAHHbLIMMK nepexonamun.
lMoHATMe 3ana3abiBatowero noTeHumana. KpI/ITepI/II7I NMPUMEHUNMOCTHN TEOPUN ONNONbHOIoO N3ny4eHus.
I'Iepexou K KBQHTOBOW Teopun n3nyyeHus. MarHuTHOe AMnonbHoe n3nydyeHnme.

Tema 4. OCHOBHbI€ NOHATUSA KBaHTOBOW TEOPUN AUMONIbHOIO U3/Ty4eHUs1 aTOMOB.
nekumnoHHoe 3aHsiTne (1 yaca(os)):

BonHoBble doyHKLMKM CTAUMOHAPHBIX COCTOSHMIA. KBAHTOBBIN AUNONbHBLIA MOMEHT nepexona. CesA3b
KNacCu4eckow 1 KBaHTOBOW aMNanTy L AMNONbHOrO MOMeEHTa nepexoaa. HeBbipoxXxaeHHbIE 1
BbIPOXAEHHbIE YPOBHU. MMoHATME cnnbl nepexona. COOTHOWEHNS MeX Oy BEPOSTHOCTAMU NEPEXOLOB
pa3fINYHbIX TUMOB.

Tema 5. Cunbl ocumnnaTopoB. Cnocobbl pacyeTa XxapakTepUCTUK CreKTpanbHbIX NepexonoB.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

Cunbl OCUMNNSATOPOB B NOMNOWEHMM U n3nydeHnn. CBA3b CUNbl OCLUUNNSTOPOB C BEPOSITHOCTBIO
CMOHTAHHOro nepexona. PasnnyHble Noaxonbl K BBEOEHWIO MOHATMS CUMbl OCLMNNATOPOB.
KBaHTOBbIE METOAbI pacyeTa BEPOSATHOCTM CMOHTAHHOrO nepexoaa. lNonyamnupuyeckne Metoabl
pacueTa.

Tema 6. 3kcnepuMeHTanbHblie MeTOAbl onpeaeneHUs XapakTepUCTUK CreKTpanbHbIX
nepexonoB aTOMOB.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

OnpegneneHne xapakTepuUcTrK CnekTpanbHbIX NEPEXOL0B aTOMOB MO METOAY JlyYENCMNYCKAHUS 1 MO
mMeTony nornoweHus. NMoHATMe 3KBUBANEHTHOM WMPWHBLI IMHUK NornoweHuns. OnpenenexHne
XapakTepUCTUK CreKkTpanbHbIX MEPEX040B aTOMOB METOAOM aHOMaNbHOW Ancnepcumn (KpHokoB
PoxnectBeHckoro). MeTponormyeckmne xapakTepUCTUKN METOO0B ONpeneneHnst XxapakTepucTumk
CcnekTpanbHbIX NEPExXonoB

Tema 7. dDu3nuyeckme NPUYUHBI YILMPEHUSA CNeKTpanbHbIX NTMHUA. ONucaHune yLumpeHns
crneKTpasnbHbIX IMHUA MeToaoM doypbe-aHanusa.

nekumnoHHoe 3aHsiTne (1 yaca(os)):

MaremaTtnyeckmne OCHOBbI TEOPUN YIINPEHNS CNEeKTPasbHbIX TMHUIA. [ToHATNE COYHKLUMK KOPPEeNnsaumnu.
EcTtecTBeHHOe ywmpeHne cnektTpanbHbiX NMHWA. [lonnepoBcKoe ywmpeHne CnekTpanbHbIX MMHUR.
KoHTyp Poriirta.

Tema 8. YunpeHue cnektpanbHbIX IMHUWA 3a CYET AaBJIeHUS.

KTPOHHEBH
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nekumnoHHoe 3aHsitne (1 yaca(os)):

MoHsiTHe 06 ynapHOW 1 KBAa3MCTaTUYECKOM (CTaTUYeCcKom) Teopusix ywmnpeHunst. OCHOBHbIE
peaynbTaTbhl Knaccu4eckux Teopuin yonapHoro ywunpeHus JlopeHua, JleHua-Benckonda,
Ivnpxonbma. MNoHATMe paguyca Benckonda.

Tema 9. OCHOBHbIe pe3ynbTaTbl KBAHTOBOW TEOPUM YA APHOIO YLUMPEHUS.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

["paHnubl NPUMEHUMOCTY YOaPHOW Teopum ywmnpeHus. NoHaTne MoandonumpoBaHHOro KoHTypa
donrra.

Tema 10. OcHOBbI KBa3nCTaTUYECKOM (CTaTUCTMHECKOWN) TEOPpUMN YLLMPEHNSA UOHaAMM.
NeKLuMoHHoe 3aHsiTue (1 Haca(os)):

OLOHOBPEMEHHbIA yHeT NEeKTPOHHOIO U NOHHOMO YWUPEHUS CNEKTPanbHbIX MMHUA aTOMOB.
YwupeHune cnektpanbHbIX TMHUA aTOMOB C IMHENHbIM WTAPK-3d0AIEKTOM. YLlMpeHue cnekTpasnbHbIX
NNHWI BoOoOpoOAaA.

Tema 11. YunpeHue nMHUN ¢ KBaapaTU4HbIM LUTAPK-3chheKkToMm.
JIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

MeToAabl AMarHOCTUKK Nnasmbl No cnekTpanbHbIM INHNAM aTOMOB N NOHOB, YWWNPEHHbIM
3apPsAXeHHbIMK HYaCcTuuaMn. MeTponormquKme XapakTepuctmkn Metonos.

Tema 12. HeopHOpOAHAsA ONTUYECKMU MNIOTHas nnasma.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MoHATME HEOAHOPOLHOW ONTUYECKM NIOTHOW Nna3mMbl. YpaBHEHME NepeHoca N3Ny4yeHns 1 MeToabl
ero peweHus. Mpodonnb cnekTpanbHON MMHUK NS cnyyYast OLHOPOLAHOW U HEOAHOPOLHOW NIa3Mbl
NPY HANMYMN CaMOMOrNOLEHUS.

Tema 13. CamoobpalLeHHble crnekTpasnbHble IMHUWN aTOMOB.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

dun3nyeckme NpUYMHLI cCamoobpalleHns cnekTpanbHbIX NMHUIA. MeToabl onpeneneHns Temneparypbl
nnasmbl, KOHLEHTPaLUUM atoMOB 1 3M1IEKTPOHOB MO MHTEHCUBHOCTU U NPOMUIIIO CaMOMNOrnoweHHoM
nnHuM B ycnosusx JITP. MeTponorunyeckne xapaktepucTuky MeToooB.

Tema 14. NHTerpanbHasi MUHTEHCUBHOCTb INHUIA ONS C/lyYaeB OAHOPOAHOW U HEOLHOPOAHOM
nnasmbi.

JNleKLMoHHOe 3aHsiTne (2 4yaca(oB)):

KpI/IBbIe pocTa B UCnyCKaHnn n nx ncnonb3oBaHmMe B CNekKTpasibHOM aHa/ln3e BELWEeCTB. NTnHun
nornoweHums. KpI/IBbIe pocCTa B NOrnoweHnm n nx npaktn4eckoe ncnosib3osaHme.

Tema 15. MeToobl onpeneneHust Temneparypbl Nna3mbl.
npakrTudeckoe 3aHsitne (6 yaca(os)):

MeToabl onpeneneHnda temneparypbl “ SHeKTDOHHOVI KOHUEHTpauunn nna3mbl no abCoNOTHLIM ”
OTHOCUTE/NIbHBbIM NUHTEHCUBHOCTSAM JIMHUIA aTOMOB, MoneKkyn n NOHOB B YCNOBUAX paBHOBeCHOI7I "
HepaBHOBeCHOI7I nna3mbil.

Tema 16. MeTon onpeneneHusa Temneparypbl JlopeHua.
npaktnyeckoe 3aHsitne (7 4aca(os)):

MeTponornyeckme xapakTepucTki MetTogoB. CrnowHoe U3nyyYeHne v nornoweHne nnasmbl.
MeTonbl onpeneneHns Temnepatypbl U aNEKTPOHHOW KOHUEHTPpaUMX Nna3Mbl MO CM/IOWHOMY
N3NYYEHNIO.

Tema 17. MeToabl onpeaeneHus aNeKTPOHHOW TeMnepaTtypbl N0 U3MEHEHUK MHTEHCUBHOCTU
cneKkTpanbHbIX IMHUA BO BPEMEHM.

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

MeToabl pernctpaumm MHTEHCMBHOCTM CrieKTparbHbIX NMHWI BO BpeMeHW. Annapatypa ans
permcTpaumm 6uiCTPONPOoTEKaWMX NPOLLECCOB.

Tema 18. MeToabl N3MepeHNs NNOTHOCTU YacTuLl,.
npakTnyeckoe 3aHsitne (6 4aca(os)):
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OnpeneneHne KOHUEHTpaLUUN 3NEeKTPOHOB MO YWNPEHMIO CNEKTPaNbHbIX NNHWIA, NCMbITbIBAOLNX
NINHENHbIV WTapk-adpdpekT. OnpeneneHne KOHLUEHTPAUMM SNEKTPOHOB MO YIWMPEHWUIO CNEKTPanbHbIX
NIVHUIA, NCMbITbIBAKOWNX KBAAPATUYHbBIN WTAPK-30PdEKT.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeslbHOM paboTbl AUCLMNINHBI (MOOYNS)

Bupbl
N Paspen Cemectp Hepens | camocTtositenbHom [TpynoemMKOCTb gﬁ%ﬂ:;;?:;ﬁﬁgﬁ
AducumnnnnHbl cemecTpa paboTbl (B yacax) pa6oTbl
CTYOEeHTOB
Tema 7. dusunyeckune
NPUYUHDBI YWPEHUS NOAroToBKa K
cnekTpanbHbIX TUHUA. KONMOKBUYMY
7. |Onucanue ywmpeHuns 6 YwupeHne 14 KONNOKBUYM
cnekTpanbHbIX NTMHUA cnekTpanbHbIX
MEeToO0M NVHWIA
pypbe-aHanmaa.
Tema 14. NIHTerpanbHas :gﬁ;glgﬁ;ﬁy'(
WHTEHCMBHOCTb NINHWUIA
HeonHoponHas
Ans ciytaes OonTMn4eckun
14.|/ooHopoaHOM 1 6 ANOTHAS MNasMa 15 KONNOKBUYM
HeoOHOPO4HOWN NMNa3Mmbl. MeTombl
ANarHoCTUKN
nnasmbl.
WNtoro 29

5. O6pa3oBatefnibHble TEXHONOIMU, BK/IIOYasi MHTEPaKTUBHbIE (POPMbl 06yYeHUs
KomnbioTepHoe MooenmpoBaHne npocounneli CnekTpanbHbIX IMHUA aTOMOB.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. lNoHsATME TEepMOANHaAMUYECKU paBHOBECHOW NNa3Mmbl.
Tema 2. Monenu HepaBHOBECHOM Nna3Mbl.

Tema 3. BpeMs X1U3HM aTOMOB B BO36y)K,IJ,EHHOM cocTosiHUN. OCHOBBbI KJlacCu4yeckon Teopun
AUNNnoJiIbHOro N3sniy4yeHusi atTomMoB.

Tema 4. OCHOBHble NOHSITUSI KBaHTOBOW TEOPUMU AUMNOJNIbHOIO U3Ny4YeHUsi aTOMOB.
Tema 5. Cunbl ocumnnsiTopoB. Cnocobbl pacyeTa XxapakTepUCTUK CNeKTpasbHbIX NepexoaoB.

Tema 6. 3kcnepuMeHTaNbHbie METOAbI ONpeneneHns XxapakTepucTuK crnekTpanbHbIX
nepexonoB aTOMOB.

Tema 7. duanyeckme NPUYMHbI YLUMPEHUS CMIEKTPaNbHbIX MMHUIA. ONucaHue yLuMpeHus
cneKTpanbHbIX IMHUIA METOAOM chypbe-aHanusa.

KONNOKBMYM , MPMMEPHbIE BOMPOCHI:
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Mnasma. KeasuHeitpanbHocTb. Paanyc Lebasi. CobcTBeHHas YacToTa konebaHuii 3neKTpoHOB B
nnasme. BpemeHHo macwtab pasneneHus 3apsnos. CocTosiHME NONHOrO TEPMOANHAMUYECKOrO
paBHoBecus nnasmbl. MoeansHas nnasma. MNpuHuun getanbHOro pasHoeecus. JlokanbHoe
TepMoauHammyeckoe pasHosecue. Moaenb yactnyHoro JITP. CTonkHOBUTENbHO-M3NyYaTenbHas
moZenb nnasmbl. Ycnosue nepexona CU-momenun B ctonkHosutenbHyto (J1ITP). "KopoHanbHaa"
mozenb nnasmsbl. MNMepexon ot CUY-mogenu k "kopoHanbHon" Mogenu. KoagogoumumMeHTbl N3nyyYeHms un
nornowexus. ManydyeHne v nornoweHne B cnnowHoM cnektpe. CBo60AHO-CBSI3aHHbIE U
cB0b0AHO-CBOOOOHbIE Nepexonbl. OnpeneneHne xapakTepucTK CrnekTpanbHbIX NEPEX0L0B aTOMOB U
MNOHOB: METOL, NydyencrnyckaHns (abConTHbIE UBMEPEHNS), METOA, lyHENCMYCKaHNS (OTHOCUTENbHbIE
N3MepeHns), MeTo NOrNOWeEHNs, METO4 aHOManbHOW aucnepcum (MeTom "KprokoBs"
PoxpaectBeHckoro). MapamMeTpbl CNekTpanbHOro nepexona: BPeMs XnaHu Bo30yXaeHHbIX
cocTosiHuiA. MeTactabunbHble YypoBHU. besbianyyaTtenbHble nepexoapl. AnnonbHoe nanyyeHue.
[MoHATUA O aNEKTPUYECKOM OUMNOSIbHOM U3NTyYEHUN, 3NEKTPUYECKOM KBALPYMNONbHOM U3Ny4YeHUN U
MarHMTHOM AMMNONbHOM n3nyyeHun. Cxema pacyeTa KBaHTOBOrro AMMOIbHOMO MOMEHTA nepexoaa.
Cunbl oCUMNNATOPOB CNEKTPabHbIX Nepexonos. [MpaBnno cymMm cun ocumnnaTopos. EctecTBeHHoe
ywunpeHue. MNMpuyrHbl aToro Bnaa ywvpeHus. pyrne suabl yWUPEHUs U UX MPUYUHbI (KPaTKo, naes).
Knaccunyeckas teopus ywmnperus JlopeHua. OCHoBHble fonyweHus (Mogens). Hepoctatku Teopuun.
Knaccuyeckas teopus ywmpeHuns JleHua-Benckondoa. [LoCTOMHCTBA U HEAOCTATKM MO CPABHEHUIO C
Teopuin JNlopeHua. Knaccnyeckas teopus ywmperHns JinHaxonoma. OCHOBHbIE AOMYLWEHUS (MOAEND).
Hepnoctatku Teopumn. Meton ®dypbe-aHannsa B TEOPUN YIWMPEHNUS CREKTPasbHbIX TMHUA. OCHOBHblE
nonyweHns (Mmogenb). Buabl konebatenbHol coyHKLMKN anekTpoHa. MoaenupoBaHme npodomneii:
a)AMCNEPCUOHHbI Npodounb; 6)aonnepoBCcKuii Npodounb; B)pONrToBCKMiA Npocounb. Jonneposckoe
yWIUPEHNE CreKTpanbHbIX MNHUA. dnemeHTapHas Teopust. OueHka AonnepoBCKo WupuHbl. Obwunii
Cnyyam JoniepoBCKOro yWwmupeHus cnekTpanbHblX TMHUIA C UCNoNb30oBaHeM metona Pypbe aHanmsa.
OcHoBHble gonyweHns (Mogenb). AGEKT CTONKHOBUTENBHOIO CY>XEHUS AOMNNEPOBCKOro YIWNPEHMS.

Tema 8. YumpeHue cnekTpanbHbIX IMHUA 32 CYeT AaBlieHUs.

Tema 9. OcHOBHbIe pe3ynbTaTbl KBAHTOBOW TEOPUM YOAPHOIO YLLIUPEHUS.

Tema 10. OcHOBbI KBa3ncTaTUYECKOM (CTaTUCTMHECKON) TeOpUN YLLMPEHNSA UOHaAMM.
Tema 11. YunpeHue nMHUN ¢ KBaapaTU4HbIM LUTApPK-3cpheKkToMm.

Tema 12. HeogHOpOoHasa OoNTUYECKMU NNOTHas nnasma.

Tema 13. Camoo6palleHHble creKTpanbHble IMHUX aTOMOB.

Tema 14. UHTerpanbHasi UHTEHCUBHOCTb JIMHUI A1 CNyYaeB OAHOPOAHON U HEOAHOPOAHOWN
nnasmbol.

KONMOKBWUYM , MPUMEpPHbIE BONPOCHI:

Teopus achpdhbekToB faBneHns B BUHapHOM npubnuxeHun. Y aapHas teopus. Ctatmctuyeckas
Teopus. COOTHOWEHWE U rpaHULbl NPUMEHMMOCTN YOAPHOW U CTATUCTUYECKON TEOPUIA.
KBaHTOBOMeXxaHM4eckoe 0606ueHne Teoprm. Y aapHas TEOPUS YILMPEHNS C Y4ETOM BbIPOXOEHHbIX
YPOBHEN N HECTAUMOHAPHOCTN BO3MYyLeHNs. OCHOBbI KBAHTOBOMEXaHNYECKOM TEOPUM YILMPEHUS
crnekTpasnbHbIX IMHUIA anekTpoHamu. JlInHui Bogopoda B nnasme. YwnpeHve noHamu. Ywmpexme
anekTpoHamn. CoBMeCTHOE AeNCTBME SNEKTPOHOB U MOHOB. YIWMPEHME IMHUIA C KBagpaTUYHbIM
WTapK-aPdPEKTOM: yIIMPEHNE INEKTPOHAMN; COBMECTHOE AEeNCTBME SNEKTPOHOB U MOHOB. YpaBHEHMe
nepeHoca nanyyeHns. Obwmin Bua ypaBHeHUs. HYacTHble cnydan. YpaBHeEHUE nepeHoca nanyyeHuns:
cnydan JITP. Ontuyeckas TonwmHa. OgHopodHas nnasma. ek bl 3a CHET HepaBHOBECHOCTU
nnasmbi.

Tema 15. MeToabl onpeneneHns Temneparypbl naasmbl.
Tema 16. MeTon onpeneneHus Temneparypbl JlopeHua.

Tema 17. MeTtoabl onpeneneHnsa 3NeKTPOHHOW TeMnepatypbl M0 U3MEHEHNI0 MHTEHCUBHOCTU
cnekTpanbHbIX IMHUA BO BPEMEHMU.

Tema 18. MeToabl N3MepeHNs NNOTHOCTU YacTuL.
Tema . UToroeasi popma KOHTpons

MNprMepHbIe BONPOCHI K 9K3aMeHY:

Mpy NoAroToBKe K KONMOKBMYMaM 1 3k3aMeHy obyyatowmmcs npuobpeTatoTcs cnenyowme
obsi3aTenbHble komneteHuun: MNMK-1, MK-2, MNMK-4, rnK-5, rnK-e, rNK-10, OkK-1, OK-3.
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BOIMNMPOCHI K 9K3AMEHAM

1. MNoHATNE TEepMOAMHAMNYECKM PABHOBECHOM NNa3Mbl. XapakTepUCTUKN NONS U3NYHEHNS.
CnekTpanbHble nepexoabl B atoMax, MoHax U Monekynax. HactoTHble U MHTerpanbHble
KO3goomuUMEHTbl DVHWTENHA. YCTaHOBNEHUE CBA3M MEXOY HUMU HA OCHOBE TEPMOANHAMNYECKOrO
nooxona.

2. Monenun HepaBHOBECHOW nNnasmbl. [MoHATUE noKanbHOro TepMmoanHamuyeckoro pasHosecus (J1TP)
M YaCTUYHOro NOKasnbHOro TepmoanHammnyeckoro pasHosecus (HJ1TP).

3. CtonkHoBUTENBHO-N3NYYaTenbsHas mogens (CH-monens). KopoHanbHbii npegen. KoapdomumeHTsl
n3nyyeHns n nornowenus. 3akoH Kupxroda. Bpemst XusHu atomoB B BO30Y>XAEHHOM COCTOSIHUN.

4. OCHOBHblE MOHATMS KBAHTOBOW TEOPUM OMMONbHOIO N3Ny4YeHNsl aTOMOB.
5. KBaHTOBas Teopus AMNONbHOMO U3ny4eHns aToMoB. Cunbl OCUMNNSTOPOB.

6. Cnocobbl pacyeTta xapakTepUCTUK CNEKTpanbHbIX Nepexonos. OnpeneneHne xapakTepucTuk
CrneKTpasnbHbIX NepexonoB atoMOB NO METOAY Ny4YenCnyCcKaHus 1 No MeToay NornoweHus.

7. lNoHATME 9KBUBANEHTHOW WNPWHBI NIMHUKU NornoweHns. OnpeaeneHne xapakTepuctuk
CrneKTpasnbHbIX Nepexon0oB aTOMOB METOAOM aHOMaNbHOM aucnepcum (Kpokos PoxaecTBeHCKOro).
MeTponoruyeckue xapakTepucTuKn MeTo40B onpeneneHns XxapakTepucTukK cnekTpanbHbIX
nepexonos.

8. duamnyeckne nNpuYMHbI YIIMPEHUS CReKTpasbHbIX TMHUIA. MaTtematudeckne OCHOBbI TEOPUN
YWNPEHMS CreKTpanbHbIX NMUHUA. [TOHATME QOYHKLMK Koppensauunu.

9. EctecTBeHHOe ywmpeHue cnekTpanbHbiX MMHUA. [lonnepoBCcKoe yWwrpeHne cnekTpanbHbIX MTMHWUIA.
KoHTyp ®orirTa.

10. YwmpeHne cnekTpanbHbIX TMHWIA 3a cHeT aaBneHus. MoHsTne 06 yaapHoi U KBa3ncTaTMyecKom
(ctatnyeckon) Teopusix ywmpeHms. OCHOBHble pe3ynbTaThbl KNAaCCUYECKUX TEOPUIA yoapHOro
ywunpenus JlopeHua, JleHua-Benckondoa, JlInHaxonbma.

11. NoHaTne paguyca Benckonda. OCHOBHbIE pe3ynbTaTbl KBAHTOBOW TEOPUN YOAPHOMO YIWNPEHUS.
12. ['paHnubl NPMMEHUMOCTN yOaPHOM Teopun yuwmnpeHus. NoHatne MoanguumpoBaHHOro KoHTypa
donrra.

13. OCHOBbI KBA3UCTATMYECKON (CTATUCTMYECKON) Teopun ylwmpeHus noHamm. OHOBPEMEHHbIN
yyeT 3/IeKTPOHHOr0 Y MOHHOTrO YWNPEHUS.

14. YwmvpeHve NMHNA C NUHEeNHbIM WTapK-agpdoekToM. YWnpeHne nuHuim Bogopoaa.

15. YwnpeHve nvHuin ¢ kBagpaTuyHbIM WTAPK-9CEKTOM.

16. MeToabl AMArHOCTUKN Niasmbl MO NINHUAM, YILMPEHHBIM 3aPSXEHHbIMU YacTuuamu.
MeTtponoruyeckne xapakTepucTnkm MeTonoBs.

17. lNoHaTe HeogHOPOOHOM ONTUYECKM NAOTHOW Nnasmbl. YpasHeHe nepeHoca Nsny4yeHuns u
MeToabl ero peweHus. lNpodunb cnekTpanbHON NUHUK ANs cny4as 0OAHOPOLHOM U HEOOHOPOOHOM
nnasmbl NPy HAMMYUN CaMOMOrNIOLWEHNS.

18. CamoobpateHne nuHuin. Metoabl onpeneneHns Temnepartypbl N1asmbl, KOHLEHTPALMM aTOMOB U
9N1EKTPOHOB MO UHTEHCUBHOCTW U MPOOUII0 CaMOnorioweHHOn nnHun B ycnosusax J1TP.
MeTtponoruyeckne xapakTepucTnku MeTonos.

19. MHTeraﬂbHaﬂ WHTEHCUBHOCTb NIMHUIA ONs cny4yaes 0,D,HOpO,D,HOI7I n HeO,EI,HOpO,EI,HOVI nna3mbl.
KpI/IBbIe pocTa B UCnyCKaHnUn N nx ncnonb3oBaHMe B CNeKTpasibHOM aHa/ln3e BEWeCTB.

20. JlnHum nornoweHuns. KpI/IBbIe pocCTa B NOrnoweHnm n nx npaktn4eckoe ncnojib3osaHume.

21. MeTtoapl onpepneneHna temnepartypbl SﬂeKTpOHHOI7I KOHUEHTpauun nna3mbl no abCoNOTHBIM 1
OTHOCUTE/NIbHBbIM NUHTEHCUBHOCTSM JIMHUIA aTOMOB, MoneKkyn n NOHOB B YCNOBUAX paBHOBeCHOI7I "
HepaBHOBeCHOI7I nnas3mbil.

22. MeTtop onpeneneHns temnepartypbl JlopeHua. MeTponornyeckmne xapaktepuctTmkn MeTogos.
23. CnnowHoe n3nyyeHne v nornoueHne nnasmol. Metoabl onpeneneHnsa TemnepaTypbl 1
9NIEKTPOHHOM KOHUEHTpaUnn nnasmbl MO CroOWHOMY U3MYYEHMIO.

24. MeToapbl onpeneneHns aneKTPOHHON TeMnepaTypbl MO USMEHEHUIO MHTEHCUBHOCTU
CneKTpasnbHbIX IMHWIA BO BpeMeHW. MeToabl naMepeHus NNoTHOCTU YacTuL.
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7.1. OcHoBHas nuTeparypa:

1.®un3unka. BonHoBas ontuka. KsaHToBas npupoga nsny4eHus. dneMeHTbl aTOMHON 1 SO0epHON
ouanku: Yueb. noc. / C.M.KysHeuos, A.M.Jlugep - 3-e usg., nepepab. n gon. - M.: Bysos. y4eb.: HALL
NH®PA-M, 2015 - 212 ¢.

http://znanium.com/catalog.php?bookinfo=438135

2. CuByxuH, . B. Obwnii kypc domamku. Tom 4. Ontuka [SnekTpoHHbI pecypc] : Yueb. nocobue ans
By30B B 5 Tomax / [1. B. CuByxuH. - 3-e n3g., crep. - M.: ®DUSMATJINT, 2002. - 792 c. - ISBN
5-9221-0228-1.

http://e.lanbook.com/books/element.php?pl1_id=2314

3. NNanpcbepr, I'. C. OnTrka [OnekTpoHHbI pecypc] : Yueb. nocobue ans Bysos / I'. C. JlaHacbepr. -
6-e n3a., ctep. - M. : ®PUSMATIINT, 2010. - 848 c. - ISBN 978-5-9221-0314-5.

http://e.lanbook.com/books/element.php?pl1_id=2238

7.2. JlononHuTenbHasa nuteparypa:

1. OnTnyeckas KoOrepeHTHOCTb 1 KBAHTOBAs OMTUKA : NepeBof ¢ aHrnuickoro / J1. Mangens, 9.
Bonb ; MNep. ¢ aHrn. C.H. Anopuranosa; NMoa pen. B.B. Camapuesa .? Mocksa : ®@uamarnut, 2000 .7
895 c. : un. ? bubnuorp.: ¢.842-871 .? MNpenm. ykas.: ¢.872-882 .? ISBN 5-9221-0073-4 : 465.00 .?
ISBN 0-521-41711-2.

2. MepexoHoe n3ny4yeHne 1 NepexoaHoe paccesiHme : HeKoTopble Bonpockl Teopum .? Mockea :
Hayka, 1984 .? 360c.

7.3. UHTepHeT-pecypcChbl:

lMeTpo3aBonckun rocyHusepcuTer - hitp://dfe.petrsu.ru/koi/posob/opm/first.htm
lMeTpo3aBoackun yHmeepcuteT - http://dfe.petrsu.ru/koi/posob/opm/op1_7.htm#Model
[MeTposaBonckun yHueepcuteT - hitp://dfe.petrsu.ru/koi/posob/opm/el.htm
lMeTpo3aBoackun yHmeepcuteT - http://dfe.petrsu.ru/koi/posob/opm/at.htm
lMeTpozaBonckui yHuBepcuTeT - http://dfe.petrsu.ru/koi/posob/opm/at2.htm

8. MarepumanbHo-TexHUYecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHMe ONCUMNANHDI "Teopvm na3nyyeHns" npeanonaraeT UCnoib3oBaHMe crieayrowero
MartepunanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/ieHns, OCHalWeHHas
COBPEMEHHbBIMU CPEACTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboi Buaeo n ayamno
NHpopmMaLuun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
My/NbTUMEAMIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NMPOEKLIMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXe MHTEPaKTMBHOW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 O0MOB, NePCOHalNbHbIA KOMMbIOTEP
(c TexHU4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTcs KnoyeBbiM
9NEMEHTOM yNpaBneHns, 06 bEANHSIOWNM BCE YCTPONCTBA B €ANHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaeBnsTb BCE CUCTEMOW, HE OTX0AS OT TPMOYHbI, 4TO NO3BONSET NPOBOANTL NEKUMW, NPaKTUYeckme
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U Opyrie BUAbl ayAUTOPHON Harpy3Kku
obyyarowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C NPUMEHEHUEM COBPEMEHHbIX
MHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMpPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

PerncrpaumnoHHblii Homep 632614 DAEKTPOHHEH
Bl YHUBEPCHTET

CTpaHV“-la 12 n3 14 AR 4 O SHHO AHANVTAHECAAR CHTTEMA, Ky
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

[MpoekunoHHas annapatypa

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BIO n yyebHbiM nnaHom no
HanpasneHno 011200.62 "duamka" n npocnnio NoAroToBKN He NPesyCMOTPEHO .
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