MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.04.01 AnepHas 3HepreTuka u TemjaioQpu3nka

HanmenoBanue oopa3oBarteibHoii nporpammbl: [Ipukinaanas ¢pu3nuka miasMbl 1 ynpapisieMblil TepMosiIepHBIT
CHHTE3

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

PabGouasi nporpaMmma JuCUUIIMHBI
B3AUMOJIEMCTBUE YACTHUILL U U3JTYUEHUM C
KOHCTPYKIHMOHHBIMHU MATEPUAJIAMHU

BJaok: Baok 1 «/Iucuuniaunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.04
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py 2 cemecTp - 4,
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 144 yaca

TJIaHy:
Jlekuuu 2 cemecTp - 16 yacos;
IIpakTHyeckue 3aHATHSA 2 cemecTp - 16 yacoB;
JladopaTopHbie padoThI 2 cemecTp - 16 yacos;
KoncyabTanuu 2 ceMecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 2 cemecTp - 93,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHbIM MJIAHOM
WHasi KOHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
JlomaiHee 3aganue
KontpoabsHnas padora
JlabopaTopnasi pa6ora
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 2 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K

Bnageney, AcpaHacbes B.I1.
[IpenomaBaTelib [T — Rd662390b-AfanasyevvP-e234ice B.I1. Adanacren
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CseneHva o snagensuye L3N M3K MB.
V) pagoBaTeHLHOH Bnageneyu JlyKawesckun M.B. o
HpOFpaMMBI Wpentudukatop  R@db7e3cb-LukashevskyMV-6844ab HyKaIHeBCKI/H/I
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
v (v ! CseneHus o enagensue L3N M3K
3aseyrouuii Bbinyckaronieit Ay T Henos AT,
Ka(bez[pOI/I - Mol WaeHTUdMKaTOp R72c90f41-DedovAV-d71cc7f4 A.B. I[e,HOB




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ienp ocBoOeHMS NUCHHMINIMHBI. H3YyYCHHE IIPOLECCOB, NPOMCXOAAIIMX B KOHCTPYKIIMOHHBIX
MaTepHaIax MOABEPKEHHBIX BO3AEHCTBUIO YACTULL U U3JIYYCHUN TEPMOSAIEPHOTO IIPOUCXOKICHUS.

33[{3‘11/1 AUCHHUITIMHbI

- UIBYUCHUC COBPCMCHHBIX TCOPCTUICCKUX U OKCIICPUMCHTAJIBHBIX MMOJAXO0A0B, HAITPABJIICHHBIX HA
IMMOJIYYCHHE aACKBATHBIX JAHHBIX O IIPOLECCax YIIpyroro 1 HEynpyroro pacCesiius, MHOI'OKpaTHO
MCHAIOIHNX SHECPIETUICCKOC U MMPOCTPAHCTBCHHOC COCTOAHHUC HaHeTaIOH_Ief/'I Ha KOHCprKI_[I/IOHHbe/'I

MaTepual aTOMHOM HYaCTHILBI,

- [IOJIYYUTb I/IH(i)OpMaI_II/IIO 0 MaTtcpualiax, UCIOJb3YCMbIX U IIPOCKTUPYCMbIX K UCITOJIb3OBAHUIO B
OKCIICPUMCEHTAJIBHBIX TEPMOAACPHBIX YCTaAaHOBKAX;

- HAYYUTHCA IIPUHUMATh U 000CHOBBIBATh KOHKPCTHBIC TCXHUYCCKUEC PCIICHUS ITPU BBI60pe
KOHCTPYKIIHMOHHBIX MAaTCPpUaIOB SKCIICPUMEHTAIBHBIX TCPMOAACPHBIX YCTAHOBOK.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

IIK-1 I'oToB aHanmu3upoOBaThH
Y MOJICJIUPOBATH
TEXHOJIOTHYECKHE
IIPOLIECCHI, UCTIOIb3YyEMbIE B
ATOMHOM 2HEPTeTUKeE,
TEPMOSICPHBIX
HCCJICIOBAHMSIX,
MJIa3MEHHBIX YCTAaHOBKAX

N/1-1nk-1 Bmageer meTomamu
pacyera npoueccoB
M30TPOINU3ALMH U ACTPajlallii
SHEPIruM MOTOKA ATOMHBIX
YacTHUI] B KOHCTPYKIIMOHHBIX
Marepualiax, 3HaeT METOJUKHU
AKCIEPUMEHTAIHHOTO
KCCIIEIOBAHUS ITPOLECCOB
B3aMMOJCHCTBHUS YaCTHI U
W3JIyYEHHH C
KOHCTPYKLMOHHBIMU
MaTepHalaMu, 3HAKOM C
OCHOBHBIMM BUJIaMH 3PO3UU
KOHCTPYKIIMOHHBIX
MaTepUalIOB

3HaThb.

- KaCKaJHYIO TCOPUIO PACIIBIJICHUSA U €€
OCHOBHBIC TPUMCHCHU S ;

- YpaBHCHUA IIEPEHOCA aTOMHBIX YaCTHUIl B
TBCPABIX TCJIaX U CITIOCOOBI HX
HpI/I6J'II/I)KeHHOFO PCILICHUA,

- OCHOBHBIC ITOAXOAbI, IPUMCHACMBIC IJIA
pacucTa 1rmpouccca acrpagalny SHCPruu
IIOTOKa aTOMHBIX 4YaCTHII.

YMETh:
- OIIPENIEIATH NOCIOUHBIM KOMIIOHEHTHBIN

cocTaB 00pa3L0B METOJaMH IEKTPOHHOU
Y MIOHHOM CIIEKTPOCKOIINY;

- paccUMTHIBaTh SHEPTETUUECKHUE CIIEKTPHI
IIPOTOHOB U 3JIEKTPOHOB, OTPAKEHHBIX OT
MHOTOCJIONHBIX TOBEPXHOCTEH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHOHaIbHOM  00pa3oBaTeIbHOM MporpaMme
[Tpuxnannas gu3uka mia3Mbel U ynpaBiseMblii TepMosiaepHblii cuaTe3 (aanee — OIIOII), HampaBneHus

noarotoBku  14.04.01

SnepHas »dHepreTMKka U TeMJIOPHU3UKA,
o0pa3oBaHHe - MarkucTparypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh Marepuan aucuuiuin: «IIpubopsl 1 TeXHUKA IKCIIEPUMEHTay, «MeToAbl TMarHOCTUKU
w1a3mey, «TepMosiiepHbIe SKCIIEPUMEHTAIbHBIE PEAKTOPBI»

YpPOBEHb O00pa30BaHUs: BHICIIIEE

Pe3ynbraThl 00y4eHus, MOIydeHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI ITPH BHITOJTHEHUH
BBIMTYCKHOMN KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Pacyer npouecca 18 2 4 - 4 - - - - - 10 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
M30TPONU3AIMH TOTOKA Wzyuenne maTepuana no paszgeny "Pacuer
ATOMHBIX 4aCTHUIl B nmpouecca n30Tponr3alun rMmoToKa arTOMHBIX
MaJoyIjioBOM YaCTHI B MAJIOYTJIOBOM MPUOIIMKEHNH"
HpI/IGJ'II/I)KeHI/II/I IIOAr0OTOBKA K BBIITOJTHCHHUIO 3a}13HHI71 Ha
11 Pacyer npouecca 18 4 - 4 - - - - - 10 - MIPAKTUYECKUX 3aHATUAX

W30TPONHU3AIHMHU IOTOKA
ATOMHBIX YaCTHI] B
MaJIOyIJI0BOM
IPUOIIVHKSHUT

Iloozomoexa domawnezo 3a0anus:
[MoxroToBka JOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH peIIeHHs
npogecCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"Pacuer npouecca H30TpoNU3auuH MOTOKA
ATOMHBIX YaCTHII B MaJIOYTJIOBOM
npubikeHnu" Matepuaiy. [lonomrHUTEIBHO
CTYJIEHTY HEOOXOIUMO U3YUUTh JIUTEPATYPY H
pazo0paTh IpUMeEPHI BHITIOTHEHUS MOT00HBIX
3aganuil. [IpoBepka nomMamHero 3agaHus
MIPOBOUTCS IO TPEACTABICHHBIM TICEMEHHBIM
paboTtam.

Tloozomosxa K ayoumopHvim 3auamuam:
ITpopaboTka nexunu

Iloozomoeka K meKywiemy KOHmMpOJiio:
IoBTopenue matepuana no pasaeny "Pacuer
MPOoIIecca U30TPOTU3AIINH ITOTOKA aTOMHBIX
9acTHUI] B MAJIOYTJIOBOM NPUOIKeHHH"
Camocmoamebnoe usyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIHLHOTO MaTepuala Mo pa3aeny
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"Pacder nporuecca H30TPONU3aIMK NOTOKA
ATOMHBIX YacTHIl B MaIOYTJIOBOM
npuoIxKeHun"

H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[1], m. 3.1
[2], cTp. 10
[8], BBemeHue

Pacuer npouecca
JIeTpaaliy YHEPTUH
IMOTOKAa aTOMHBIX
YacTHI[ Ha OCHOBE
teopuu Jlannay

22

10

2.1

Pacuer nponecca
JieTpajialiii YHePTuu
MOTOKA aTOMHBIX
YJacTHUI] HA OCHOBE
teopuu Jlannay

22

10

CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aeny
"Pacuet mporiecca gerpananuu HEPTUH MOTOKa
aTOMHBIX YaCTHII Ha OCHOBe Teopuu Jlanmay"
Ilo020moeka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana no paszgeny "Pacuer
mpoIiecca Aerpajaliy SHEPTUu MOTOKa
AaTOMHBIX YaCTHILl Ha OCHOBE Teopuu Jlanaay"
MOJITOTOBKA K BBITIOJTHCHHUIO 3aJaHUN Ha
MPAaKTUIECKHUX 3aHATUIX

Ioozomoeka domauinezo 3a0anus:
[MoxroToBka AOMAaITHETO 3aJaHUS HAIpaBJIcHA
Ha OTpabOTKy yMEHUI peleHus
npodecCHOHAIBHBIX 3a1a4. JloMalHee 3a1aHue
BBIIACTCS CTYICHTAM 10 U3YYCHHOMY B pasjiee
"Pacuet mporiecca gerpananyu 3HEPTUHA MOTOKA
aTOMHBIX YaCTHII Ha OCHOBe Teopuu Jlanmay"
Marepuainy. JloNnOJIHUTENBHO CTYACHTY
HEO0XOIMMO U3YyUUTh JUTEPATYPY U pazo0pars
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHH.
[IpoBepka goMaIIHETO 3aJaHHS IPOBOIUTCS TIO
MIpeCTaBICHHBIM TUCBMEHHBIM padoTaM.
1lo020mo6Ka K ayOunopHnovim 3aHAmMuAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEHUS 3aIaHHH 10 TabopaTopHoi paboTe
HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
3a[a4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK XK€ N3YYUTH BONIPOCHI BAPUAHTOB
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00pabOoTKU Pe3yJIbTATOB 10 H3YYCHHOMY B
paznene "Pacuer mpolecca nerpaganuu
SHEPrUH MOTOKAa aTOMHBIX YacTHUIl Ha OCHOBE
teopun Jlannay" mMaTepuaiy.

Ilooz0mogKa K meKyuiemy KOHmpoio:
[oBTOpenne maTepuana mo pa3zeny "Pacuer
mporecca Jerpaganiy YSHEPTHX ITOTOKa
aTOMHBIX 9acTHI] Ha OCHOBE Teopuu Jlanmay"
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[2], cTp. 18
[3], rm. 2, cTp. 20-24
[7], cTp. 24-44

Kackagnas teopus
pacnbUIeHHs], pacyeT
k03 pULKEHTOB
pacIbUIEHHS 10
tdopmyne I1. 3urmynna

20

12

3.1

Kackannas Teopust
pacubUIeHHs, pacyeT
KOX(PHUIIEHTOB
pacubUIeHHs 110
¢dopmyme I1. 3urmynna

20

12

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
"KackanHast Teopust paclbUICHUs, pacyeT

KO3 PHUIHUEHTOB pacnbuieHUs 1m0 Gopmyre 1.
3urmyHaa"

Il0020mo6Ka K npaKmu4eckum 3auAmuam:
Wzyuenue marepuana no paszaeny "Kackannas
TEOpHs paclbUICHUs, pacueT K03((HUIUEHTOB
pacubuteHus mo gopmyne I1. 3urmynna"
MIOJITOTOBKA K BBIMOJIHEHHIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUAX

I10020mogKa K KOHmMpPONbLHOU padome:
W3yuenne maTepuainos 1o paszneny Kackagxas
TEOpHs paclbUIEHUs], pacueT K03 (PUINEHTOB
pacmsuteHus no gopmyste I1. 3urmynaa u
MOJIrOTOBKA K KOHTPOJIbHON paboTe
Ilod20moeka domauinezo 3adanusn:
IMoxaroToBka goOMalIHETo 3aJjaHHs HalpaBJeHa
Ha OTPabOTKY YMEHUI peleHus
npodeccHoHaNbHBIX 3aa4. JlomanrHee 3a1aHne
BBIIAETCA CTYACHTAM I10 H3Y9EHHOMY B pa3Jiene
"KackamgHas Teopusi pacbUICHHUS, pacueT

K03 HIHEeHTOB pacnbuieHus o Gopmye 1.
3urmynaa" martepuaiy. JlomoaHATEIHHO
CTYICHTY HEOOX0IUMO U3yUUTh JUTEPATYPY U
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pa3o0parth NpUMephI BHIIOIHEHUS TOJOOHBIX
3aganuii. [IpoBepka nomairHero 3aiaHus
MIPOBOJINTCS TIO MPECTaBICHHBIM THCHbMEHHBIM
pabotam.

Ilooz0mogKa K meKyuiemy KOHmpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"KackamgHast Teopusi pacIBIIICHHUS, pacueT

KO3 PHUIHNEHTOB pacnbuieHus 1m0 Gopmyre 1.
3urmysga"

H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[2], cTp. 80
[4], c mepBo#i CTpaHUIIBI TIO MTOCIETHIOIO
[5], BBenenue
[6], ['naBb1 1 u 2

W3mepenue
JHEPreTUYECKUX
CHEKTPOB OTPAKEHHBIX
SIEKTPOHOB

26

14

4.1

M3mepenue
SHEPreTHIECKUX
CIIEKTPOB OTPAXXKECHHBIX
3JIEKTPOHOB

26

14

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
"N3mepeHune 3HEPreTHIECKUX CIIEKTPOB
OTPaXEHHBIX ITEKTPOHOB"

I10o020mo6Ka K npaKmu4eckum 3auAmuam:
W3yyenne matepuana no pazaeny "M3mepenue
SHEPTeTUUECKUX CIEKTPOB OTPAKEHHBIX
3JIEKTPOHOB" TOJTOTOBKA K BHITIOJTHEHHIO
3aaHU{ Ha MPAKTUYECKUX 3aHATHIX
Ilooz0mogka domauinezo 3adanun:
IToxroToBka OMAaINIHETO 3aJaHNUS HalpaBiIeHa
Ha 0TPabOTKY YMEHUI pelIeH s
npodeccnoHaBHBIX 3a/1a4. JlomaiHee 3aaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"N3mepeHue sHepreTHIeCKUX CIIEKTPOB
OTpaXXEHHBIX 3JIEKTPOHOB" MaTepHay.
JIONIOJHUTENBHO CTYJIEHTY HEOOX0AMMO
W3YYUTH JIUTEPATYpPy U pazodpaTh MpUMeEpHI
BBITIOJTHEHUS TIOJ00HBIX 3aaanuid. [IpoBepka
JIOMAIITHETO 3a/1aHUs IPOBOIUTCS IO
MIPECTaBICHHBIM MTUCBMEHHBIM paboTaM.
Iloozomoexa Kk ayoumopHovimM 3anAmMuAM:
ITpopaboTka JIEKIINH, BEITOJHEHHE U
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MOJIrOTOBKA K 3amure jJab. padoTh
Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JTabopaTopHOW padore
HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a[auH BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszgene "3mepeHne YHePTeTHIECKUX
CHEKTPOB OTPa’KEHHBIX AIIEKTPOHOB"
Marepuay.

Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"H3MepeHune sHepreTHUYecKUuX CIeKTPOB
OTpaKEHHBIX AJIEKTPOHOB"

H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:

[1], T'naBa 2
[2], cTp. 48-65

W3yueHne BTOpHIHO-
HMOHHOTO Macc-
CIIEKTpOMeETpa,
UCClIeI0BaHNE

MaccoBOTI'0 CHEKTpa
CTasu

22

14

5.1

W3y4yenue BTOpU4HO-
HMOHHOTO Macc-
CIIEKTPOMETPA,
UCCIIEIOBAHNE

MacCOBOTr'0 CHEKTpa
cTanu

22

14

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
[ToBTOpenune marepuana no pasgeny "Uzyduenue
BTOPUYHO-HOHHOTO Macc-CIIEKTPOMETPa,
HCCIIeJOBAaHIE MacCOBOTO CIEKTpa cTayin"
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK K€ U3y4YUTh BOIPOCHI BAPUAHTOB
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
paznene "M3ydyeHne BTOPUUHO-MOHHOTO Macc-
CIEKTPOMETPA, UCCIEJOBAHUE MACCOBOTO
CIIEKTpa cTaju" MaTepuany.
Camocmoamenvroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"H3yueHre BTOPHYHO-HOHHOT'O Macc-
CHEKTPOMETPA, HCCIEIOBAHNE MaCCOBOTO
criekTpa cranu”

Iloozomoexa Kk KOHmMpoNbLHOU padome:
W3yduenne maTepuaoB 1o paszaeny M3ydenne
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BTOPUYHO-MOHHOT'O MacC-CIIEKTPOMETPA,
HCCIIeIOBaHUE MAacCOBOTO CIIEKTpa CTalld U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Iloozomoeka domauwinezo 3a0anus:
[ToxroToBka goOMaITHETo 3aJaHUS HaIpaBJIeHa
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCA CTYICHTAM I10 H3YYEHHOMY B pasJieie
"3ydeHre BTOPHYHO-HOHHOT'O Macc-
CIIEKTPOMETPA, UCCIIEIOBAaHIE MaCCOBOTO
criekTpa cranu" Matepuany. JonoJTHUTENbHO
CTYJICHTY HEOOXOIUMO U3YyUUTh JTUTEPATYPY U
pa3o0paTh MPUMEPHI BHIMOIHEHUS TTOI0OHBIX
3aganuil. [IpoBepka nomMamHero 3agaHus
MIPOBOUTCS IO MPEACTABICHHBIM THCHMEHHBIM
paboTtam.

Iloo2omoeKka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIIuTe J1a0. paboThI

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[1],m. 1.4
[2], cTp. 61-81

Ox3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 144.0 16 16 16 0.5 60 335
Hroro 3a cemecTp 144.0 16 16 16 2 - 05 93.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoektam/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii kKoHTpodb; [TA — npomexxyrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Pacuem npoyecca uzomponusayuy nomoxa amomMHuIxX 4acmuy 8 Maioy21080M NPUOIUNCEHUU

1.1. PacueT nporiecca H30TPONU3aLUHU TIOTOKA aTOMHBIX YacTHUI[ B MaJIOYTIIOBOM MPHOIMKCHUN

Beenenne. OOIIHOCTh M PA3IMYUsl B OMHCAHUU TPOIIECCOB MEPEHOCA YACTHUI] M U3TYyYCHUH B
TBepbIx Tenax.[Ipobiaema 3po3un KOHCTPYKIIMOHHBIX MaTEPUAIOB B YCIOBUSX BBICOKHX TTOTOKOB
SHCPTrUM M YaCTHULl — LOCHTPAJIbHAaAd Hp06neMa B Pa3BHUTHU ICPCICKTUBHBIX JHCPIrETUYCCKUX
ycraHOBOK. CedeHusi NpOIIECCOB paccesHusl. YPaBHEHUSI NEPEHOCa aTOMHBIX YacTHUI] B TBEPbBIX
tenax. Juddy3nonHoe u MamoyrioBoe NpHUONMKEHUS B TEOPHH YIPYroro MEepeHOca aTOMHBIX
yactull. M30Tponu3anusi MOTOKOB aTOMHBIX YacTHIl B TBEpIbIX Tenax, Pemenue [Mayacmura n
Caynpmepcena. @OyHKIMS pacmpeielieHHuss AaTOMHBIX YacTHI[ [0 JUyIiMHaMm mpobera, Pl
anMpPOKCUMAITHSI.

2. Pacuem npouecca oezpadayuu suep2uy nomokda amoMHblX Yacmuy Ha 0CHO8e meopuu
Jlanoay

2.1. Pacuer mporecca jerpaiainyy dHEPTHHA TOTOKAa aTOMHBIX YacTHII HA OCHOBE Teopu Jlanmay

Teopus Jlannay MHOTOKpPAaTHBIX HEYNPYrHX NOTEPhL 3HEpruu. YpaBHeHue Pokkepa-Ilianka,
npuOIbKeHNe HenpephiBHOTO 3amemieHus. O0o0menrne teopun Jlanmay ¢ yaeToM COBpEMEHHBIX
3HaHUI O HEYNPYIUX CEUCHUSIX.

3. Kackaouasa meopus pacnviienus, paciem ko3 duuuenmos pacnovlienus no popmyae 11.
3uemynoa

3.1. KackagHast Teopus pacnblUIeHHs, pacdeT K0d(hHUImeHToB pacibuieHus mo gopmyie I1.
3urMmyHja

OTtpakeHne aTOMHBIX YacTHUI] OT TBEPAbIX Tel. PemieHWe rpaHWYHBIX 3a1a4 00 OTpakKEHUH
aTOMHBIX YacTHUI[ OT TBEPAbIX TeJl METOJ0M HMHBAPUAHTHOI'O MOTpYyXeHHs. PerieHue rpaHudHBIX
3a1a9 00 OTpaKEHUH aTOMHBIX YaCTHII OT MHOTOCJIOWHBIX MIOBEPXHOCTEH TBEPABIX Ted. OTpaxeHne
OBICTPBIX MOHOB, MeTOJ oOpaTHOro pesepdopaoBckoro paccessHus. OTpaxkeHHE HOHOB CPETHUX
sHepruii. CHEeKTPOCKOIUSI OTPaKEHHs] MEUICHHBIX HOHOB. PacrmbUieHHe TBEpABIX TEl HOHAMH.
dusnueckoe pacnblieHue. Kackannas teopus pacnbuieHus. [lopor pacnbuieHusi. DHepreTHuecKue
3aBHCUMOCTH K03 unmeHToB pacnbuieHus. [IpsiMoe BEIOMBaHME U «TEIIOBBIe MHKM». OOIydeHme
KOHCTPYKLIMOHHBIX MaT€pHUaIOB BEICOKUMH JJO3aMU MOHOB MHEPTHBIX Ia30B, SBJICHHUE OJIMCTEpPUHTA.

4. Uzmeperue snepeemuyeckux CneKmpo8 OmMpadiCeHnbix d1eKMPOHO8

4.1. I3MepeHne sHEPreTUUECKUX CIIEKTPOB OTPAXKEHHBIX 3JIEKTPOHOB

CxeMbl TIOCTaHOBKH JKCIEPUMEHTA [0 HW3MEPEHUIO0 DHEPreTHMUECKHUX CIEKTPOB OTPAXKEHHBIX
3JIeKTPOHOB. OCHOBBI METO/1a BOCCTAHOBJIEHHSI MOCIIOMHOTO KOMIIOHEHTHOT'O cocTaBa o0Opasia 1o
HSHEPreTUYECKUM CIIEKTpaM OTPaXEHHBIX AIEKTPOHOB. OmnpeneneHrne MPOLEHTHOIO COACPKAHUS
M30TOINOB BOJAOPOJAA B IPUIIOBEPXHOCTHBIX CIIOSAX KOHCTPYKIMOHHBIX MATEPHUAIOB TEPMOSACPHBIX
yCTaHOBOK Ha ocHOBe Cnektpockonuu IInkoB Ymnpyro-OtpakeHHbIX OneKTpOHOB. M3Mepenue
npopwis CyMMapHOTO [0 H30TOIHOMY COCTaBy Bojopojga MeTogamMu CHeKTpOCKONUU
OTpaxeHHBIX DIIEKTPOHOB.

5. U3yueHue 8moputHo-uoHH020 MACCc-cneKmpomempa, UCCIe008AHUE MACCOB020 cnekmpa
cmaiu

5.1. I/I3y‘{CHI/IC BTOPUYHO-UOHHOT'O MACC-CIICKTPOMCTpPaA, UCCIICAOBAHNEC MAaCCOBOI'0 CIICKTpa
CTaJIn
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OCO6€HHOCTI/I pacnublICHUSA TBCPABIX TCJI JICTKUMH MOHAMU, PACTIBIICHUC MHOTOKOMITOHCHTHBIX
TEJ, pacHbUICHUE CTPATH(PUIIMPOBAHHBIX MHIICHEH. YCTPOWCTBO BTOPHYHO-MOHHOTO Macc-
CIEKTPOMETPA.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. YrnoBble U 3HEPTETUYECKUE CIIEKTPBI YIPYIO-OTPAXKEHHBIX OT MHOIOKOMIIOHEHTHBIX
MUIIEHEH YIEKTPOHOB;
2. Pacyer sHEpreTM4ecKUX CIEKTPOB YaCTHULL, IPOIIEAIINX B MUIIEHU IIyTh X HA OCHOBE
0006meHHoi Teopuu Jlannay;
3. Kackasinast Teopusi paciblIeHHs, pacdeT Kod(hduimenToB pacmnbuieHus no gopmye I1.
3UrMyHa;
4. Pacuet k03¢ (HUIIMEHTOB pacTbUICHUS TBEPABIX TEJ JIETKMMUA HOHAMH Ha OCHOBE TEOPUHU
B.B. ManyxuHa,;
5. And¢dy3noHHOE 1 MATOYTIIOBOE MPUOIMKEHUS B TEOPUH YIIPYTOro MepeHoca aTOMHBIX
YaCTHULL;
6. UucrneHHble perieHus JUisl ciayyasi MHAUKaTpuchl XeHbu—I puHCTaliHA;
7. Pewienue 'ayncmura u Caynaepcena;
8. Pacuer cieKTpoB IPOTOHOB, OTPA’KEHHBIX OT MHOTOCJIONHBIX MOBEpXHOCTEH. Onpenenenue
CPEIHUX ITOTEPh YHEPTUU IPOTOHOB.

3.4. Tembl 12a60paTOPHBIX padoT
1. 3y4eHne BTOpUIHO-UOHHOTO MacC-CIIEKTPOMETPa;
2. M3MepeHue SHEPreTHYECKUX CIIEKTPOB OTPAKEHHBIX JICKTPOHOB;
3. MccnenoBanue MpoIECCOB PACIIBUICHHS.

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. OO6cyxnaeHue maTepualioB Mo KeWicam pasjaena "Pacder mporiecca U30TpONM3aliy MOTOKA
aTOMHBIX YacTHUI[ B MaJIOYTJIOBOM MpUOIMKEHUN"

2. OOcyxaeHne MaTepualioB MO Keiicam paszena "Pacuer mporecca Aerpajganuyd SHEPTHA
MIOTOKA aTOMHBIX YacTHIl Ha OCHOBe Teopuu Jlannay"

3. OOcyxneHne mMarepuaioB o keiicam pasnena "KackamgHas Teopus pacrlbUICHHUS, pacyer
K03 puureHToB pacnsiieHus no popmysie [1. 3urmynna"

4. OOcyxaeHue marepualloB Mo KelcaMm paszena "M3MepeHue sHEpreTM4ecKuX CIEKTPOB
OTPaKEHHBIX JIEKTPOHOB"

5. OOcyxnenue marepuajoB MO Keiicam pasnena "M3ydeHue BTOPUYHO-MOHHOTO Macc-
CIIEKTPOMETPA, UCCIIEJOBAHNE MACCOBOI0 CIIeKTpa crayin"

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI

OPMUPYEMBIX B HUX KOMIIeTeHIInii

3arIaHupOBaHHbBIC PE3YIbTAThl 00YUYEHUS 110

Howmep paznena

OI_ICHOLIHOC CpEACTBO

Konbr JUCHUTIIUHEI (B (THI ¥ HAUMEHOBAHUE)
JUCLHUIIIINHE
WHMKATOPOB | COOTBETCTBHH ¢ 11.3.1)
(B COOTBETCTBHH C pa3aeiioM 1)
1]2]3]4]5
3HaTth:
OCHOBHBIE MTOJXO0/Ibl, TPUMEHSIEMBIE IS Jlomaraee 3amanue/Jlomamnee 3aganue 2. Pacuer
pacuera npoiiecca aerpagauuu sHepruu notoxa | MI-1mk-1 + npolecca Jerpajally SHEPTUH OTOKA aTOMHBIX YaCTHI]
ATOMHBIX YaCTHI] Ha ocHoBe Teopuu Jlannay
yYpaBHEHUS IEPEHOCA ATOMHBIX YaCTUIl B KonTponbnas pabora/Kontponbnas padota 1. Kackagnas
TBEPABIX TeIaX U crocoObl ux npudmmkeHHoro | MJI-1mk-1 + TEOPHs PACIBUICHUS, pacdeT KOA()(OUIIMESHTOB PACTBIICHUS
peuieHus no popmyne 1. 3urmynna
KaCKaIHYI0 TEOPHIO PaCIIbUICHHS U €€ HNowmammHee 3ananue/lomantdee 3ananue 1. Pacuer
OCHOBHbBIE TIPUMEHEHUS NA-1nka + npoliecca U30TPONU3ALNH TOTOKA AaTOMHBIX YacTHI] B
MaJIOyTJI0BOM NPUOJIMKEHUU
YMerh:
pPacCUUTBIBATh SHEPreTUUECKUE CIIEKTPhI JlaboparopHas pabota/3amura 1a00paTOpHBIX padoT.
MPOTOHOB U BJIEKTPOHOB, OTPAXKEHHBIX OT N-1nka + H3ydyeHue BTOPpUYHO-MOHHOTO MacC-CIIEKTPOMETPA,
MHOT'OCJIOMHBIX TOBEPXHOCTEMN MCCJIEIOBAHNE MACCOBOI0 CIIEKTpa CTAIN
OTPEIEIATh MTOCIOWHBIN KOMITOHEHTHBIM Homamuee 3aganue/Jlomamaee 3aganaue 3. Pacuer
coctaB 00pa3I0B METOAAMH SJIEKTPOHHOM 1 N-1nka + | + | + | SHEpPreTUYeCKUX CIIEKTPOB MPOTOHOB, OTPAKEHHBIX OT
MOHHOM CIIEKTPOCKOIUHI MHOT'OCJIOMHBIX TOBEPXHOCTEN
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Konrponbnas padota 1. Kackagnas Teopusi pacbuieHus, pacyeT KO3 PHUIHEHTOB
pacnbuienus o popmyie I1. 3urmynaa (KoarponpHas padoTa)

Dopma peanmsaruu: [Tncemennas pabota
1. lomariaee 3amanue 1. Pacder nmporiecca H30TPOIHU3AIMH TOTOKA AaTOMHBIX YaCTHII B
MaJIOyTI0BOM IpuOmmkenuu (JJomamrxee 3aganue)
2. lomarHee 3amanue 2. Pacyer mpoliecca erpajgaiii SHEPruy IMOTOKa aTOMHBIX YaCTHIL Ha
ocHoBe Teopuu Jlannay (Jlomamrnee 3amanue)
3. Jlomarrsee 3aganue 3. PacdeT s3HEPreTUYECKUX CIIEKTPOB MPOTOHOB, OTPAKECHHBIX OT
MHOTOCJIOMHBIX TTOBepXHOCTeH ([JomarniHee 3aganue)

®dopma peanmszaiuu: Y cTHas popma
1. 3amuTa 1abopaTopHbIX padboT. M3yueHne BTOpUUHO-MOHHOTO MacC-CIIEKTPOMETPA,
HCCJIeI0BaHME MacCcoBOro criekTpa cranu (JlabopaTopHas padora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:KyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Ixsamen (Cemecmp Ne2)
Onenka ompenensiercss B cOOTBETCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJs
crtynentoB HUY «MBW» Ha ocHOBaHMU CEMECTPOBOM U K3aMEHAIIMOHHOMN COCTaBIISIFOIINX

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE U3TAHNS:

1. Adanacwes, B. I1. DnekTpoHHas 1 MOHHASI CIEKTPOCKOMHS TBEPABIX TEJ : yueOHOE TTocoOue 1o
KypcaM "du3nka 351eMeHTapHbIX IPOLECCOB B MnazMe"”, "B3anMoaelcTBue YacTULl U U3ITYYEHHH C
KOHCTPYKIIMOHHBIMM MaTeprajgaMu' o HarpasiaeHusaM "'Temnosnepreruka”, "Texaudyeckas
¢uzuka" u "Suepromammuoctpoenue” / B. I1. AdanacseB, Mock. suepr. -t (MOU TY). — M. :
N3n-Bo MDU, 2005. — 56 c. — ISBN 5-7046-1250-4.;

2. B3aumoeicTBUE YaCTHI] M U3JTy4YE€HUH C KOHCTPYKIIMOHHBIMUA MaTepHUagaMy TEPMOsIEPHON
SHEPreTUKu. JIabopaTopHBIi MPAKTUKYM : ydeOHOE mocodue 1mo Kypcy ""B3aumMoaeiicTBue 4acTuil u
U3JTy4EHUH C KOHCTPYKLIIMOHHBIMU MaTepraiaMH TEPMOSAEPHON 3HEPTETUKU"' TI0 HATIPABIIEHUIO
"Texaudeckas pusuka" / B. [1. Adanacwes, A. A. batpakos, JI. C. Eppemenxko, A. B. JIybenuenko,
Mock. suepr. un-t (MOU TY) ; Pen. 1. A. UBanos. — M. : U3natensckuii mom MOU, 2011. — 84 c.
— ISBN 978-5-383-00616-0.

http://elib.mpei.ru/elib/view.php?id=2816;
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3. Xeepman, /1. B. MeTopI KOMITBIOTEPHOTO SKCIIEPUMEHTA B TEOPETUUECKOM (pU3HKe : mep. ¢ aHTJL.
/ 1. B. Xeepman. — M. : Hayka, 1990. — 176 c. — (Komnstoreps! B pusuke). — ISBN 5-02-014347-2.;
4. YuebHoe nmocobue 1o Kypey "B3zanMoseiicTBue 4acTHIl U U3ITy4YEeHUI ¢ KOHCTPYKLIMOHHBIMU
matepuaiamu': CTaTUCTHYECKOE MOJICIMPOBAHKE MPOLIECCOB B3aUMO/ICHCTBUS ATOMHBIX YaCTHII C
noBepxHOCThIO TBeporo Tena / B. I1. AdanaceeB, Mock. suepr. un-t (MOW), u np. ; Pen. U. H.
Kpynennukona. — 1992. — 47 c. : 1.00.;

5. Adanacees, B. I1. YueOHOe ocoOue no kypcam "®u3uka mia3Mbl U yIpaBIIsieMblii
TePMOSICPHBINA CHHTE3", "IKCIIEpUMEHTAIbHbIC TEPMOSICPHBIE YCTAHOBKHU': DJIeMEHTapHbIE
IPOIIECChl U KHHETHKA BRICOKOTEMIIEpaTypHOi HepaBHOBecHOH mia3mel / B. I1. Adanacees ; Pen.
. H. Kpyneanukosa ; Mock. sHepr. ua-T (MOU). — M. — 1988. — 84 c.;

6. Mamkoga, E. C. [Ipumenenne paccessHust HOHOB Jutst aHanu3a TBepasix Ten / E. C. Mamkosa, B.
A. MomuanoB. — M. : DHeproarommu3aat, 1995. — 174 ¢. — ISBN 5-283-03979-X : 7000.00.;

7. Adanacwes, B. I1. Ceuenust ynpyroro u HEynpyroro paccesiHusi 3JIeKTPOHOB U JIETKUX HOHOB
KHUJIO3JIEKTPOHBOJIBTHBIX SHEPTHl B TBEPABIX Tejax : yueOHoe nmocobue nmo kypcam "duszuka
aJIEeMEHTapHBIX MpoIeccoB B riazme’, "B3anmoaelicTBre YacTUIl U U3ITYYEHHH C
KOHCTPYKIIMOHHBIMU MaTepuanaMu' 1o HampasieHuto "fnepHas sHepretuka u terogusuka” / B.
I1. Adanacees, C. JI. ®enoposuy, Ham. uccnen. yu-tr "MOU" (HUY"MBU"). — M. : U3n-Bo MOU,
2017. - 59 c. — ISBN 978-5-7046-1894-2.

http://elib.mpei.ru/elib/view.php?id=9991,;

8. A. H. Tepenun- "Beenenue B ciekrpockonuto", U3narensctBo: "KYbYY", Jlenunrpan, 1933 -
(313 c.)

https://biblioclub.ru/index.php?page=book&id=113349.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrnedeHue:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOTpamMM;

3. Windows / OnepanonHas cucreMa ceMmeicTpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmxas, BK u np).

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccuoHAIbHbIE 0a3bI TaHHBIX U HH(POPMAIUOHHO-
CIIPaBOYHbIC CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. Ba3a nannbix Scopus - http://www.scopus.com

6. HanmoHanbHas 3j1eKTpOoHHas 6udmoreka - https://rusneb.ru/

7. 3BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

8. Dnexrponnas o6udmorexka MOU (36 MOH) - http://elib.mpei.ru/login.php

9. IMopTan oTKPHITHIX AaHHBIX Poccuiickoii @enepanum - https://data.gov.ru

10. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/Aa H COIUAIBHOM 3aUThHI PD -
https://rosmintrud.ru/opendata

11. ba3a oTKPBITHIX JaHHBIX NPO(EeCCHOHAJBLHBIX CTAHAAPTOB MUHNCTEPCTBA TPYAA U
connagbHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

13. Ba3a oTKpbITHIX 1aHHBIX PocduamonuTopuura - http://www.fedsfm.ru/opendata
14. DnexTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -
https://www.polpred.com
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15. Undopmannonno-cnpaBoynas cucrema «Kogexe/Texakemepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JMCHUIIJIMHBI

Tun noMemenus

Homep ayauropumn,
HAMMEHOBaHHE

OcHalenue

Y4eOHble ay1uTOpUn
JUTS1 IPOBEICHUS

JICKUMOHHBIX 3aHATHH U

TEKYIIEro KOHTPOJIA

H-207, Yuebno-
Hay4Has 1aboparopus
JUISL aHANIN3a
MOBEPXHOCTH

pabouee MeCTO COTPYIHHKA, CTOJI, CTYJI, TI0CKa
WHTEpPaKTUBHAs, KOMIIBIOTEpHAs CETh C
BBIXOJ0M B UHTEpHET, MyJbTUMEIUUHBIN
MIPOEKTOP, yKa3Ka Ja3epHasi, 000pyaoBaHue
ydeOHOE, KOMITBIOTED MEPCOHAIBHBIMN,
MIPUHTEP, UHBEHTAPh CHECIUATIM3UPOBAHHBIN

VYueOHbIC ayAUTOPUN
JUISL IPOBEJICHUS
MPAKTUYECKUX
3aasatuii, KP u KII

H-207, Yuebno-
Hay4Has j1aboparopus
JUISL aHAIN3a
MOBEPXHOCTH

pabouee MeCTO COTPYIHHKA, CTOJI, CTYJI, TI0CKa
WHTEpPaKTUBHAs, KOMIIBIOTEpHAs CETh C
BBIXOJ0M B IHTEpHET, MyJIbTUMEIUUHBIN
IPOEKTOP, yKa3Ka Ja3epHas, 000pya0BaHue
yueOHOe, KOMIBIOTEP NMEePCOHATbHBIH,
MPUHTEP, MHBEHTAPh CIICIUAIN3UPOBAHHBIN

Y4eOHble ayIuTOpUN
JUTSI TIPOBEICHUS
J1a00paTOPHBIX
3aHATHI

H-207, YuebHo-
Hay4Has J1adoparopus
JUISL aHAJIN3a
MOBEPXHOCTH

pabodee MeCTo COTPYAHUKA, CTOJI, CTYI, JOCKa
WHTEPaKTUBHAs, KOMIIBIOTEpHAs CETh C
BbIX0ZI0M B IHTEpHET, MyIbTHMEIUHHBIHI
IPOEKTOP, yKa3Ka JIa3epHas, 000pyAoBaHHE
yuebHOe, KOMIIBIOTEP MePCOHATbHBIH,
MPUHTEP, MHBEHTAPh CIICIHATIN3UPOBAHHBIN

Y4eOHble ayIuTOpUn
JUTSL TIPOBEICHUS

A-309, Aynuropus ais
MIPOBEICHUS

CTOJI IpeIoAaBaTeJid, CTOJI, CTYJI, JOCKa
MCJIOBas

MIPOMEKYTOUHOU MPAKTUYCCKHUX 3aHSATHI
aTTeCTalluu
[Tomerienus ams A-110, CTOJI IIPETo1aBaTesl, CTOJ KOMITbIOTEPHBIH,
CaMOCTOSITEIIbHOM BeraucnurensHas CTYJI, IOCKa HHTEPAaKTUBHAS, KOMIIBIOTEpHAs
paboThI nabopaTopus CeTb C BBIXOJIOM B IHTepHeT,
MYJIbTUMEAUMHBIN IPOEKTOP, YKa3Ka

Ja3epHasi, MHOTO(yHKIIMOHAIBHBIN IEHTD,
cepBep, KOMITBIOTEp MePCOHATBHBIN, IPUHTED,
Ha0OpB! IEMOHCTPALIMOHHOTO 000PYI0BaHUS
[Tomemenus st A-208, Kpecio pabouee, paboyee MECTO COTPYIHHKA,
KOHCYJIbTHPOBAHHUS [MpenoxaBaTenbckas CTOJI, Kad /ISl TOKYMEHTOB, KOMITBIOTEPHAs

CeTb C BbIXOZOM B MIHTEpHET, KOJIOHKH,
KOMIIBIOTEP NEPCOHAJIbHBIN, IPUHTED

TTomemenust misa
XpaHEHUS
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

A-025, KnagoBka
1a00paTOPHOTO
o0opynoBaHUS

cTesuiax, o0opyaoBaHue
CHeIHAIM3UPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BSaHMOHCﬁCTBHG HJaCTUull 1 PI3JIy‘I€HHI>i C KOHCTPYKIIMOHHBIMHA MaTCpHalaM

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

JHomarnee 3ananue 1. PacdeT nporecca M30Tponu3anny moToka aTOMHBIX YaCTHI] B
MaJIOyTI0BOM Ipubmmkenuu (Jlomamrxee 3aganue)

JomaiHee 3amanue 2. Pacder nporiiecca nerpananuy SHEPrHy OTOKA aTOMHBIX YaCTHIT Ha
ocHoBe Teopuu Jlannay ([lomamrnee 3ananue)

KonrponbHas padora 1. KackamHas Teopust pacibUIeHUs, pacueT KOA(PPUIIMESHTOB PacIIbUICHHSI
no ¢popmyie I1. 3urmynna (KontponsHas pabota)

JomariHee 3ananue 3. Pacder SHEpreTHYECKUX CIEKTPOB MPOTOHOB, OTPAKEHHBIX OT
MHOTOCJIOMHBIX TTOBepXHOCTEH (JlomarHee 3amanue)

3amuTa 1a60paTopHbIX padboT. M3yueHne BTOPHUHO-HOHHOTO MacC-CIIEKTPOMETPa,
UCCIIeIOBaHUE MaccoBOro crekrpa cranu (Jlaboparopuas padota)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Wunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4 S
paznena Henens 4 8 12 15 16
KM:
1 Pacuer npouecca n30Tponu3anuy MoToka aTOMHBIX
YaCTHI] B MAJIOYTJIOBOM NPUOJIMKEHUU
11 Pacuer npouecca n30Tponu3anuy MOToKa aTOMHBIX 4
' YaCTHI] B MAJIOYTJIOBOM NPUOJINKEHUU
2 Pacuer npouecca gerpananuu 3HEprum MOToOKa
aTOMHBIX YacTHUIl Ha OCHOBe Teopuu Jlannay
21 Pacuer npouiecca aerpananuu 3HEprum MOTOKa 4
aTOMHBIX YaCTHUIl Ha OCHOBe Teopuu Jlannay
Kackaanas Teopus pacnbliieHUs, pacyeT
3 ko3¢ duLmeHToB pacnbuieHus no popmyine I1.
3urmMmyHjaa
Kackannast Teopus pachbiUieHHS, pacdyeT
3.1 K03 uneHToB pacnbuieHus no gpopmysne I1. + +
3urmMyHzaa
4 H3mMepenue sHEpreTHYeCKUX CIEKTPOB OTPaKEHHBIX
JJIEKTPOHOB
41 H3mMepenue sHEpreTHYeCKUX CIEKTPOB OTPaKEHHBIX 4 4
JJIEKTPOHOB
5 N3yueHne BTOpUYHO-HOHHOTO MacC-CIIEKTPOMETpa,
HCCJIEJOBAaHHE MAaCcCOBOTO CIIEKTPa CTAIU
51 N3yueHne BTOpUYHO-HOHHOTO MacC-CIIEKTPOMETpa, 4
HCCJIEJOBAaHHE MAacCOBOTO CIIEKTpa CTAIU
Bec KM, %: | 20 20 20 20 20
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