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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
YCKOPUTEJIU 3APSKEHHBIX YACTUL]
Hamnpasnenue noaroroBku [1] 14.03.01 SInepuas sHepreTHka u Temodusnka
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AHHOTANIUA

B kypce paccmarpuBaroTCs NPHHLUMIBL Pa0OTHI, DJIEMEHTBI TEOPHM W KOHCTPYKIHH
COBPEMEHHBIX YCKOPUTEIIECH 3apsyKEHHBIX YaCTHULL, @ TAKKE UX OCHOBHBIE IIaPAMETPHI.

1. IEJIA U 3ATAYA OCBOEHUA YYEFHOU JJUCHUTLIAHBI

[ensimu OCBOCHHSI YI€OHOUM TUCIUTUIMHBI Y CKOPUTEIH 3apsKEHHBIX YaCTHIL SBIISIOTCS:

ConepxuTCsi CUCTEMaTHYECKOE U3JOKEHUE (PU3NYECKUX OCHOB  PA3jIMYHBIX  THUIIOB
YCKOpUTENEH 3apsSyKeHHbIX YacTHUIl, KOTOPbIE UCIIONB3YIOTCS B IKCIEPUMEHTAIBHON siIepHON (u3HKe,
B (U3MKE d3JEMEHTApHBIX YacTUI, a TaKXKe Ji1 NMPUMEHEHHS B IMPOMBIIIJICHHOCTH U MEIUIIMHE.
N3yvaroTcsi 0COOEHHOCTH [MHAMUKUA IYYKOB 3apsOKEHHBIX YACTHI[ B JIMHEWHBIX M IUKIMYECKHX
YCKOpUTEISIX U c(hopMynHpoBaHB OCHOBHBIE TpeOOBaHMS K IydykaMm JJisi Pa3MYHBIX objactei
npuMeHeHus. PaccMOTpeHbI Bce BUIBI UBIIYYEHUS U3 YCKOPUTEIEH, METOAbI KOHTPOJSA U JO3UMETPHUU
MEPBUYHOTO ¥ BTOPUYHOI'O U3TyUYCHUS.

JlanHplii  Kypc JIEKIIMA YWUTAeTCsl Il CTYJASHTOB YETBEPTOro Kypca (hakyibrera
«DKCNEPUMEHTATBHOU U TEOPETUUYECKON (DU3HUKIY», CHEHUATU3UPYIOMINXCS B 00JaCTU MEIULIMHCKOU
(GU3MKYM, UCTONB30BaHUS PAJAMAIMOHHBIX HCTOYHUKOB B MEIUIIMHE W B OHOJOTUH, paJlallMOHHON
6e3omacHocti. OCHOBHOHM 3ajaueil Kypca SIBISETCS JETaJbHOE O3HAKOMIIEHHE C YCKOPUTEIbHBIMU
YCTAaHOBKAMHU KaK MCTOYHHMKAMU NEPBUYHOTO U BTOPUYHOIO PAJAMAIIMOHHOTO H3JIYYEHHUS C LEIbIO
WCIOJIb30BAaHMS MTYYKOB B MEAULIMHE U B APYTUX TEXHUYECKUX U TEXHOJOTMYECKHUX LIEIISAX.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

I[J'ISI OCBOCHHS JAHHON JUCIIHUIIINHEI HCO6XOI[I/IMI)I O6HII/IC CBCICHUA U3 BBICIIICHT MaTeMaTHKU:
MAaTEMaTUYCCKOTO aHaliu3, BCKTOpHAasd anre6pa, HUHTCTPAJIBHOC U JII/I(l)(i)epeHLII/IaJIBHOC HNCYHUCIICHUC,
0611_[6171 (1)I/ISI/IK6 (MeXaHI/IKa, KoJIeOaHUs U BOJIHBI, SJICKTPUYCCTBO U MArHC€THU3M, CIICIUAJIbHAsI TCOPUS
OTHOCI/ITGJIBHOCTI/I), a TaKXEC TeOpeTI/I‘leCKOI\/'I MCXAaHUKH, IJICKTPOANHAMUKH, DJICKTPOTCXHUKHU.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHbIe KOMIETEHIIUH:

‘ KOI[ N HAUMCHOBAHHEC KOMIICTCHIIM ‘ KOII U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHIIUN

[IpodeccnonanbHbple KOMIETEHIIMA B COOTBECTBHHM C 3ajadaMH W OOBekTamu (0OJacTsiMu
3HaHU) PO eCCUOHATBHON ASITENbHOCTHU:

3amaua O0BLeKT niIM 00J1aCTh Kox n naumenoBanne @ Koa m HamMeHoBaHue

npogecCHOHATBHOM  3HAHUSA npogeccHOHATbHOM HHANKATOpa

aesiteabHoctu (3I1]1) KOMIIETEHIINH; JMOCTHKEHM S
OcHoBaHue npogdeccuoHaIbLHOM
(mpodeccuoHANIbHBINH KOMIIETCeHIM U




cranaapr-IIC, ananu3
oOnbITa)

[ToxroroBka
CHEIHAJIUCTOB C
byHaaMeHTaIbHON
($husuko-
MaTeMaTUYECKON U
WHXKEHEPHOM
MOJArOTOBKOM ISt
MIPOEKTUPOBAHUS U
JKCILTyaTaluu
SJIEPHBIX YCTAHOBOK
CO 3HAHHWEM OCHOB
HEUTPOHHO-
(U3HYECKUX H
TerI0(pU3NIeCKIX
MPOLECCOB, AIEPHOU
Y paJyualMiOHHOM
0e30MmacHOCTH

MPOEKTHBIN

SnepHble peaKTopsl,
SHEPreTHYECKUe
YCTaHOBKH,
TEIUIOTUAPABINYECKHE
U HEUTPOHHO-
(bu3nyeckre mpoIecchl
B aKTUBHBIX 30HAX
SJIEPHBIX PEAKTOPOB,
TEIUIOHOCUTEIH U
MaTepuabl IEPHBIX
PEaKTOpPOB, SIACPHBII
TOTUIUBHBIN ITUKI,
CUCTEMBI O0ecreyeHus
0€30MacCHOCTH, CUCTEMBI
yIpaBieHUs SAEpPHO-
(bU3UIeCKUMHU
YCTaHOBKAMH,
MIPOrpaMMHBIE
KOMILIEKCHI TSI
UCCIIEIOBAHUS SIBJICHUN
Y 3aKOHOMEPHOCTEN B
obyacTu TeroGu3nKu
Y SHEPTETUKH, SITICPHBIX
PEaKTopoB,
pacnpocTpaHeHus U
B3aUMOJEICTBUSA
M3IIY4eHHS C O0BEKTaMU
JKABOM U HEXKUBOU
TIPUPO/IBI,
JKOJIOTHYECKU I
MOHUTOPHHT
OKpY>KaIoIlEeN Cpesl,
o0ecrnieuyeHue
0€30I1aCHOCTH SACPHBIX
MaTepuasIoB, 0ObEKTOB
Y YCTAaHOBOK aTOMHOM
MPOMBIIIJICHHOCTH U
SHEPTEeTHUKHU.
0€301acHOCTh
JKCIUTyaTalluu U
paaralOHHBII
KOHTPOJIb aTOMHBIX
00BEKTOB M YCTAHOBOK;

[1K-10.2 [1] - Cniocoben
K pacyety u
MIPOSKTUPOBAHHIO
OMOJOrHYECKUX 3aIUAT
U CHCTEM KOHTPOJIS
paauaoHHON
oe3onacuoctu ADC

OcHosanue:
[TpodeccuonanbHpIi
crangapt: 24.078

3-T11K-10.2[1] - 3Hatb
OCHOBHEIE 3aKOHBI
pacmipocTpaHeHus
HOHHU3HPYIOLTUX
W3JIyYEHUU B
OJTHOPOJIHBIX H
HEOJTHOPOTHBIX
cpenax;

V-I1K-10.2[1] - Y™meTb
MIPOCKTUPOBATh
CUCTEMBI KOHTPOJIS
paaranoHHON
oe3omacHocTu Ha ADC
u 0e30IacHoro
obpamenust ¢ OAT u
PAO;

B-T1K-10.2[1] -
Bnagers MeTomamu
MIPOEKTUPOBAHUS
OMOJIOrMYECKUX 3aIlAT
paMauoOHHO-
OITACHBIX 0OBEKTOB
ADC

IToaroroBka
CIICLIMAJICTOB C
¢byHIaMeHTaJIbHON
¢buzuko-
MaTeMaTHIEeCKOM 1

Hay4HO-UCCIIE
SnepHbIe peaKTopHl,
JHEPreTUYECKUE
YCTaHOBKH,
TEIUIOTUIPABINYECKUE

Y HEUTPOHHO-

JIOBATEIIbCKUI

[TK-1 [1] - CriocobGeH k
Y4YacTHIO B pa3paboTKe
METO/IOB
NPOTHO3UPOBAHUS
KOJINYECTBEHHBIX

3-T1K-1[1] - 3uath
METOJIBI
MPOTHO3UPOBAHUS
KOJINYECTBEHHBIX
XapaKTEPUCTHK




MH)KEHEPHOU ¢bu3nyeckue Npoueccsl | XapaKTepPUCTHK IIPOLIECCOB,
MOJIrOTOBKOM JUIs B aKTHUBHBIX 30HaX MPOIIECCOB, MPOTEKAIOIINX B
IIPOEKTUPOBAHUS U SJICPHBIX PEaKTOPOB, IPOTEKAIOIIUX B KOHKPETHBIX
HKCIUTyaTaIH TETUIOHOCUTEIH U KOHKPETHBIX TEXHUYECKHUX
AJICPHBIX YCTaHOBOK MaTepHalbl SAEPHBIX TEXHUYECKHUX CUCTEMAaX  CHUCTEMax Ha OCHOBE
CO 3HAaHHEM OCHOB PEaKTOPOB, S/ICPHBIHA Ha OCHOBE CYIIECTBYIOIIUX
HEUTPOHHO- TOIJIMBHBIN LIUKJI, CYLIECTBYIOIINX METOJMK;
¢busnveckux u CHCTEMBI OOECTICYCHUSI = METOIHK V-IIK-1[1] - YmeTb
TEIUIO(PU3NIECKUX 0€3011aCHOCTH, CUCTEMBI paspabarbIBaTh
MPOIIECCOB, SACPHON | YIpaBJICHUS SAIEPHO- Ocnosanue: METOBI
U paJualMOHHON ¢bu3nyeckuMu [TpodeccnonanbHbI IIPOTHO3UPOBAHMS
0e30macHOCTH YCTaHOBKAMH, cranaapt: 24.032 KOJIMYECTBEHHBIX
IIPOrpaMMHBIE XapaKTePUCTUK
KOMILICKCHI 1151 MPOIIECCOB,
UCCIIEI0BaHMsI ABJICHUN IIPOTEKAIOIIUX B
Y 3aKOHOMEPHOCTEN B KOHKPETHBIX
00J1acTH TeII0(pU3UKU TEXHUYECKUX
Y DHEPTeTHKH, SICPHBIX crcTeMax Ha OCHOBE
PEaKToOpOB, CYIIECTBYIOIUX
pacrpocTpaHeHus U METOHK;
B3aUMO/ICUCTBUSA B-TIK-1[1] - Baazets
U3IYYCHUS C 00OBEKTaMH METOAaMU
AKHUBOH M HEXKUBOH IIPOTHO3UPOBAHUS
TIPUPO/IBI, KOJIMYECTBEHHBIX
9KOJIOTUYECKU I XapaKTePUCTHK
MOHHUTOPHUHT MIPOIIECCOB,
OKpY>Karolen cpebl, IPOTEKAIOIIUX B
o0ecrnieueHue KOHKPETHBIX
0€30IaCHOCTH SAECPHBIX TEXHUYECKUX
MaTepHasioB, 00BHEKTOB crcTeMax Ha OCHOBE
U YCTaHOBOK aTOMHOI CYIIECTBYIOIUX
MIPOMBIIIIICHHOCTH U METO/IHK.
SHEPreTHKU.
0€3011aCHOCTb
SKCIUTyaTaluu U
paaruaOHHBIN
KOHTPOJIb aTOMHBIX
00BEKTOB M YCTAHOBOK;
[ToxroroBka SlnepHbIe peaKkTopsl, [TK-2 [1] - Criocoben k| 3-TTK-2[1] - 3Hath
CTIETIUAIACTOB C SHEpPreTHIecKre YYaCTHIO B TPOBEACHUU = METOJIbI TPOBEACHUS
byHaaMeHTalIbHON YCTaHOBKH, ¢bu3nvecKoro u ¢buznveckoro u
¢buzuko- TEIUTOTUAPABIMYECKHE  YHUCICHHOTO YHCIICHHOTO
MaTeMaTHYeCKOH 1 U HEUTPOHHO- HKCIEPUMEHTA, K HKCIEPUMEHTA, U
WH)KEHEPHOU (du3nvecKne Mporeccsl | MOATOTOBKE MOJITOTOBKH
MOJITOTOBKOM JUIs B aKTHUBHBIX 30HaX COOTBETCTBYIOILINX COOTBETCTBYIOLINX
MPOEKTUPOBAHUS U STIEPHBIX PEaKTOPOB, AKCTIEPUMEHTATBHBIX AKCTIEPUMEHTATBHBIX
HKCIUTyaTaIH TEIUIOHOCUTEIH U CTEHJIOB CTEH/IOB.;
SIEPHBIX YCTaHOBOK MaTepHaIbl SACPHBIX V-IIK-2[1] - YmeTh
CO 3HAHHEM OCHOB PEaKTOPOB, s/IEPHBIH Ocnosanue: MIPOBOJIUTH
HEUTPOHHO- TOIUTMBHBIN LUK, [TpodeccuonanbHbIit ¢buznueckuit u
¢bu3nvecKux u cucTeMbl o0ecriedeHuss | craHnuapt: 24.028 YUCJICHHBIN
TeTIT0(U3HIECKUX 0€301aCHOCTH, CHCTEMBI IKCIICPUMEHT,




MIPOLIECCOB, SEPHON  ymHpaBieHUS SAEPHO-

Y pagualOHHOU buznuecKuMu
0€e30I1acHOCTH YCTaHOBKAMH,
MPOrpaMMHBIE

KOMILIEKCHI JIJIsI
HCCIICAOBAHUS SIBJICHUM
Y 3aKOHOMEPHOCTEH B
00J1aCTH TEIUIO(U3UKU
Y DHEPTETUKH, SACPHBIX
PEakTopoB,
pacrpocTpaHeHUs U
B3aNMOICHCTBUSI
M3JIYYCHHS C O0BEKTaMH
JKUBOM 1 HEKUBOM
MIPUPO/IBI,
JKOJIOTHYCCKHM
MOHUTOPHHT
OKpY>Karolleu Cpebl,
obecrieueHue
0€30MacCHOCTH SACPHBIX
MaTepuaioB, 00bEKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBIIIJICHHOCTH H
SHEPTEeTHUKHU.
0€3011aCHOCTD
JKCIUTyaTalluu U
paayaloOHHBIN
KOHTPOJIb aTOMHBIX
O00BEKTOB M YCTAHOBOK;

MOJITOTOBUTH
COOTBETCTBYIOIIUE
IKCIICPUMEHTAJIbHBIC
CTCH/IBI;

B-TIK-2[1] - Biagets
METOJIaMH TIPOBEICHHS
(hU3UIECKOTO 1
YHUCIIEHHOTO
IKCIIEPUMEHTA U
MOATOTOBKH
COOTBETCTBYIOIINX
IKCIIEPUMEHTATLHBIX
CTEHJIOB.

4. BOCIIMTATEJIbHBINA MOTEHITAAJ JTUCITATLIIAHBI

Hanpasnenus/uenu
BOCIIUTaHMS

3amaun Bocniutanus (koq) = BocmuraTtenbHbIN MOTEHIIUAT TACIUTLTAH

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUEeHUsS U (POPMBI KOHTPOJIS:
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7 Cemecmp
1 Yacts 1 1-8 8/8/0 25 KH-8 3-I1K-10.2,




VY-1IK-10.2,
B-T1K-10.2,
3-11K-1,
V-TIK-1,
B-IIK-1,
3-I1K-2,
V-IIK-2,
B-T1K-2

2 Yacts 2 9-16 | 8/8/0 25 KH-16 | 3-11K-10.2,
VY-1IK-10.2,
B-T1K-10.2,
3-I1K-1,
V-1IK-1,
B-TIK-1,
3-T11K-2,
V-IIK-2,
B-I1K-2

Hmoezo 3a 7 Cemecmp 16/16/0 50

KoHTpoJibHbIE 50 3 3-11K-10.2,
Meponpusitusi  3a 7 VY-11K-10.2,
CemecTtp B-I1K-10.2,
3-I1K-1,
V-TIK-1,
B-TIK-1,
3-T1K-2,
VY-TIK-2,
B-T1K-2

* COKpAIICHHOC HAUMCHOBAaHHUC (I)OpMLI KOHTPOJIA
L CyMMa MAaKCHMAJIbHBIX OamioB JOJDKHa OBITh paBHa 100 3a CEMECTP, BKIIKOUAA 3a4Y€T U

(unn) sK3aMeH

COKpaH_IeHI/IC Ha¥MEHOBaHHUM q)OpM TEKYLICTO KOHTPOJISA U aTTECTAllUN pa3JiCJIOB:

Oo0o3nauenue | [lo1HOE HAMMEHOBAHHE

K1 KoHnTposns 1o uroram
3 3ayer
KAJEHJIAPHBIN IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIaob.,
yac. yac. yac.
7 Cemecmp 16 16 0
1-8 Yacts 1 8 8 0
1-2 Tema 1. BBenenue Bcero aynutopHsIxX 4acoB
Hcropus pa3BUTHS YCKOPUTENBHOU TEXHUKH, POJIb 1 ‘ 1 ‘ 0
OTEUECTBEHHBIX yu€HbIX. [I[puMeHenne yckoputeneil B Hayke, | Ouiaiin
TEXHHUKE, MPOMBIIUIEHHOCTH, CETLCKOM XO35UCTBE, METULIMHE. | ( 0 0
Unes yckopenus u e€ mogudukanuu. Knaccuduxarms
YCKOPHUTEJIEH, OCHOBHBIE €TMHHIIBI U3MEPECHUS 1
TEPMUHOJIOTHUSL.




Tema 2 beraTpoHHble KoJieOaHusI
JIBrokeHue 3apsiioB B MArHUTHOM Tiosie. OCHOBHBIE
cooTHomeHus. PaBHOBecHas opOuTa. [lokazarens craga

MarauTHOT O IT10JIA. BeTanOHHI)Ie konebanus. KauecTBeHHOE

PaccCMOTPEHHE YCTOMYMBOCTH OETATPOHHBIX KOJIeOaHUH.
AnmnabaTtryeckoe 3aTyXxaHue OCTaTPOHHBIX KOJIeOaHMH

Bcero ayuTOpHBIX 4acoB

1 |1 [0
Ounaiu
0 0 0

3-4 Tema 3. YcToiluMBOCTH 6€TATPOHHBIX KOJIeOaHMI Bcero aynutopasix 4acos
VpaBHeHUE OETaTPOHHBIX KOJIEOAHUH B a3UMYTaJIbHO- 1 (1 [0
CUMMETPUYHOM MarHUTHOM I0J€. Y CIOBUS YCTONYMBOCTU Omnnaiin
OeTaTpOHHBIX KoJiebaHui. ArabaTndeckoe 3aTyxXaHue 0 0 0
OeTaTpOHHBIX KOJICOAHUH.

4-5 Tema 4. IIpyHUMNIBI CHIBHOH (POKYCHPOBKU Bcero aynutopHsix 4acoB
JIBU>KeHHE 3apsA0B B IEPUOJUUYECKUX MAarHUTHBIX HOJISAX. 1 |1 [0
VYpaBHeHus nBukeHus. [IpuHIMI CUIIBHON (POKYCHPOBKHU. Omnunaiin
VYcnoBus yCTOMYUMBOCTH M IMArPaMMBbl YCTOMYMBOCTH. 0 0 0
Pe3oHaHChI.

5-6 Tema S. Ilpunuun aBTopa3supoBKHU Bcero ayuTopHbIX 4acoB
PesonaHcHblll  croco® yckopeHusi. PaBHOBecHas 1 |1 I
gactuna. [lpuanmn aBrodaszupoBku. Kodddumment Owunaiin
IPOCTPAHCTBEHHOIO YIUIOTHEHUs OpOUTHl. CHHXPOHHBIE 0 0 0
KojieOaHus. Y paBHEHUS MaJIbIX CHHXPOHHBIX KOJIEOaHUH.

Bnusinust ycKOopeHus: Ha CHHXPOHHBIE KoJieOaHusl.

6-7 Tema 6. Cunxporponnoe uziayuenue (CH) Bcero aynutopasix 4acos
HNuTterpanbubie xapaktepuctuku. Bnusaue CU Ha 1 | 1 | 0
OeTaTpOHHBIE U CHHXPOTPOHHBIE Koniebanus. KBaHTOBBIE Omnnaiin
s dexrol. [Ipunoxenus CH. 0 ] 0 ] 0

7-8 Tema 7. beraTpoH, 3JIEKTPOHHBII CHHXPOTPOH Bcero ayutopHbIX 4acoB
Onpenenenre U NPUHIUI padOThI. DJIEMEHTbI KOHCTPYKIUU. 1 ‘ 1 ‘ 0
ITapameTpsl AEMCTBYIOINX YCTAHOBOK U UX TPUMEHEHHUE. Omnnaiin

0 |0 |0

8-9 Tema 8. LluxnoTrpon Bcero aynuropHbIX yacoB
Onpenenenre U NPUHLIKI pabOThI. DJIEMEHThl KOHCTPYKLUU. 1 | 1 | 0
[TapameTpsl AEMCTBYIOMUX IUKJIOTPOHOB U UX IPUMEHEHHE. Omnunaiin

0 0 0

9-16 Yactp 2 8 8 0

9-10 Tema 9. ®a30TPpOH 1 MUKPOTPOH. Bcero aynutopHbIX yacoB
Onpenenenre U NPUHIUI padOThI. DIEMEHTbl KOHCTPYKIUU. 1 ‘ 1 ‘ 0
ITapameTpsl AEMCTBYIOINX YCTAHOBOK U UX IPUMEHEHHUE. Omnnaiin

0 0 [0

10-11 | Tema 10. Monnble cuHXpoTpoHbl. Onpenenenne u Bcero aynutopHbIX yacoB
NPUHIHUI 1 ’ 1 ’ 0
DJieMeHThl KOHCTpyKuIuu. [lapamerpsi. Oumntaiia

0 I [0

11-12 | Tema 11. YcKkopuTeIbHO-HAKONMUTEIbHbIE KOMILJIEKCHI Bcero aynutopHbIx 4acoB
OcHoBuble cooTHOMeHus. [IpunImn padotsr. [Tapamerpsl 1 ’ 1 ’ 0
JIEWCTBYIOIINUX YCTAaHOBOK. Oumnnaiin

0 |0 |0

12 -13 | Tema 12. JIuneiinble pe30HAHCHbIE YCKOPHUTEIN Bcero aynuTopHbIX yacoB
3J1eKTPOHOB 1 1 [0
Omnpenenenue u npuHIMN padoTel. OcoOGeHHOCTH Omnnaiin
JIMHAMHUKH DJIEKTPOHOB. 0 [0 [0




OnemMeHThl KOHCTpYKIMH. [lapameTprl qeicTBYOMNX
YCTAaHOBOK U MX IPUMECHEHHE.

13-14 | Tema 13. Jluneiinble pe30HAHCHBIE YCKOPUTEIH HOHOB Bcero aynutopHbIX yacoB
[Tpunnun paboTel. DeMeHThI KOHCTPYKIUU. [TapameTpsl 1 | 1 | 0
JEWCTBYIOIUX YCTAHOBOK U MX MPUMEHEHHE. Omnutaitn

0 I [0

14 -15 | Tema 14. JIuneiiHble HHAYKIHOHHbIE YCKOPHUTEIU Bcero ayuToOpHBIX 4acoB
Omnpenenenue ¥ NpUHUKI pabOThL. DIIEMEHTBI KOHCTPYKIHH. 1 (1 [0
ITapameTpsl JEHCTBYIOIUX YCTAHOBOK M UX IIPUMEHEHUE. Omutaiin

0 |0 |0

15-16 | Tema 15. Yckopurtenau TpancGopMaTOPHOro THNA Bcero aynutopHbIX yacoB
Kackannble reHepaTopbl BBICOKUX HANPSKEHUH. DJIE€MEHTHI 1 ‘ 1 ‘ 0
KOHCTpyKuuu. [TapameTpsl 1eHCTBYIOIINX YCTAaHOBOK U UX Omnuaitn
IPUMEHEHHE. 0 0 [0

16 Tema 16. DilekTpocTaTHYecKHe YCKOPUTEIH Bcero aynutopHbIX yacoB
[Tpunuun paboThl U JIeMEeHThI KOHCTpYKIMHU. [lepesapsaanbie | 1 |1 [0
yckoputenu. [TapaMerpsl 1eHCTBYIOINUX YCTAHOBOK U UX Ounain
HpUMEHEHHE. 0 [0 [0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

Oo6o3nauenne | [loiHOe HAaMMEeHOBaHUe

OK OJIIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

111 I10THOTEKCTOBBIE JIEKIIUH

BM Buneo-mareprainsl

AM Aynuo-marepuansl

I1p3 IIpeseHTanuu

T TecTbl

5CM OJIEKTPOHHBIE CIIPAaBOYHBIE MaTEPUAJIb
ncC MHTEepakTUBHBIN CAUT

TEMBbI IPAKTUYECKUX 3AHATUN

Heneau

Tembl 3ansaTuii / Conepxxanue

7 Cemecmp

Cemunap 1

CunpHas (1)0KyCI/IpOBKa. KBaﬂpynoanaﬁ QJICKTPOCTATUYCCKAA U MAIrHUTHAA q)OKYCI/IpOBKI/I

ITY4KOB.

Cemunap 2

Hedoxycupyromue GakTopsl B YCKOPUTENISIX. THITBI ONIEpEeIHON POKYCHUPOBKH.

@DoKyCcHUpOBKa ceTKaMu U (HOJIbKaMH.

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[lo naHHOMY KypCy IpeaycMOTpeHbl ToJbko jJekiuu 1 CPC, mo yacTu JeKuuil MoAroTOBJIECHBI

MMpE3CHTANU.

7.

®OH/I OHEHOYHbLIX CPEIACTB




@DOHJ OLIEHOYHBIX CPEACTB IO AUCLUILUIMHE 00eCIeunBaeT MPOBEPKY OCBOEHUS IIIAHUPYEMBIX
pe3yabTaToB 00y4eHHs (KOMIIETEHIIMA W MX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IpeCTaBJIeHa B CleAyIOIeH Tabnuie:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsITHE
(KII 1)

[1K-1 3-11K-1 3, K1-8, K1-16
V-IIK-1 3, K-8, K1-16
B-T1K-1 3, K1-8, K1-16

I1K-10.2 3-11K-10.2 3, K-8, K1-16
VY-T1K-10.2 3, K-8, K1-16
B-I1K-10.2 3, K-8, K1-16

[TK-2 3-T1K-2 3, K-8, K1-16
VY-TIK-2 3, K-8, K1-16
B-T1K-2 3, K-8, K1-16

HIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[Ilkana KaXA0ro KOHTPOJBHOTO MEPOIPHUATHS JEXHUT B npeaenax oT 0 10 yCTaHOBJICHHOTO
MaKCHUMAaJIbHOI'0 0ajija BKIIIOYHMTEILHO. MIToronas arrecramus 1o JUCIUINIMHE oneHuBaercs mo 100-
0aJUIbHOM IIKaJe W MpeACTaBIsAeT co00il CyMMy 0aiioB, 3apadOTaHHBIX CTYJCHTOM IPU BBIIIOJHEHUU
3aJlaHui B paMKaxX TEKYIIEro U MpoOMeKyTOYHOTO KOHTPOJIS.

HTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHMsI K YPOBHIO OCBOCHHIO
OaJUIbHOM IIKaJIe ECTS y4eOHOM JTUCIUIIMHBI

O1eHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CITH OH TITyOOKO U TMIPOYHO YCBOMII
MPOTPaMMHBIN MaTepuall, HCUEPITBIBAOIIE,
HOCJIE/I0BATENIbHO, YeTKO U JIOTHYECKU
CTPOMHO €ro u3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauuno» A

85-89 B O11eHKa «XOPOIII0» BBICTABIISIETCS CTYICHTY,

75-84 C €CJIM OH TBEPJO 3HAET MaTepHall, TpaMOTHO U

4 — «xopoutoy 10 CYLIECTBY M3JIaraeT e€ro, He JA0IycKas
70-74 CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE HA
BOITPOC.

65-69 OLEHKa «yIOBJIETBOPUTEILHO

BBICTABJISACTCA CTyHeHTy, €CJIN OH UMECCT
3HAHUA TOJIBKO OCHOBHOI'O MaTepI/Iana, HO HC
3 — yCBOI/IH €ro ,Z[eTaJ'Ieﬁ, I[OHyCKaCT HCTOYHOCTHU,
60-64 «Y008IEMBOPUMENLHOY E HEZOCTAaTOYHO IPAaBUIIbHBIE (POPMYIIUPOBKH,
HapyH.[eHI/ISI JIOTHYCCKOU
IIOCJICA0OBATCIILHOCTU B U3JIOKCHUHN
MPOTPaMMHOTO MaTepraa.

9_ OreHKa «HEY/IOBICTBOPUTEIBHO»
Hwuxe 60 F BBICTABJISIETCS CTYJICHTY, KOTOPBII HE 3HACT
«HEYO08T1eMEOPUMETLHOY y
3HAYMTEIbHOMN YaCTH MPOrPAMMHOIO




MaTepHana, JOIMyCKaeT CyIIeCTBEHHbIE
ommOku. Kak mpaBuio, ommenka
«HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTYZAEHTaM, KOTOpbIe HE MOTYT IIPOJOJIKHUTD
oOydenue 0e3 JOTOHUTENHHBIX 3aHATHIA O
COOTBETCTBYIOIIECH AUCIUILIHHE.

8.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. D1 K93 BBeneHue B My4KOBYIO AJICKTPOHUKY : y4ueb. mocobue s By3oB, [{BeTtkoB U.B., [IpoTtacos
10.C., Kypnaes B.A., MockBa: MU®DU, 2008

2. 621.38 K93 BBeaenue B mydkoBYIO 3JIEKTPOHUKY : yueOHOe nmocobue 11 By30B, LiBeTtkos 1.B.,
[Iporacos 10.C., Kypnaes B.A., Mocka: MU®U, 2008

3. 621.38 I'12 O6opynoBanue ajst pabOTHI C YCKOPEHHBIMU ITyukamu : yueoHoe nmocooue, Comor C.B.,
I'aBpunos H.M., Mocksa: HUAY MUDU, 2010

4. DU I'12 ObopynoBanue it pabOTH C YCKOPSHHBIMU ITyYKaMU : ydeOHOe mocobure aJis BYy30B,
Cowmos C.B., I'aBpuiios H.M., Mocksa: HUAY MU®U, 2010

JOITOJIHUTEJIbHA A JIMTEPATYPA:

1. OU C91 PensTuBUCTCKHE TOPOUAAIbHBIE TyUKH : yueOHoe nocobue, Cyxanona JI.A., Xi1ecTKoB
10.A., Mocksa: HUAY MU®U, 2012

2. OU JI55 YckopuTtenu 3apspKeHHBIX YacTUI] B 9KCIIEPUMEHTAIbHON (PU3UKE BBICOKMX 3HEPTHH :
tekcT ek, Jloopenos FO.I1., Mocksa: MUDU, 2008

I[TPOT'PAMMHOE OBECITEYEHHUE:

CnenuanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs

LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHMYECKOE OBECNEYEHHME YUEBHOW
TUCIUATLTAHBI

CrennanpbHOE MaTepUATBHO-TEXHUYECKOE 0OecriedeHrne He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIMU U1 CTYAEHTOB




Metoandeckre peKOMEHIAIUH TSI CTYIACHTOB
1. PekoMenaamuu 1mo padboTe ¢ JEKIMOHHON YaCThIO JUCITUTUINHBL.

[lepen HawanoM 3aHATHA HEOOXOAMMO BHHUMATEIBHO O3HAKOMUTHCS C Y4YEOHBIM IUIAHOM
MIPOBEACHUS JICKLIMI U CHUCKOM PEKOMEHIOBAHHOM JINTEPATYypPHI.

Ilepen mnocemeHueM OYEpEIHOM JIEKIUMM OCBEXKUTh B IAMATH OCHOBHBIE KOHLEIMLIUU
MPOHJEHHOrO paHee Mmarepuana. [1oAroToBUTH Mmpu HEOOXOAMMOCTH BOINpPOCH mMpenoaaBarento. He
CMYILIAUTECH, €CIIU BOIPOCH! BaM Ka)KyTCsl TPOCTHIMU.

Ha nekumum OCHOBHOE BHUMAaHHE CIEAyeT YIENIATh HE (GOopMylIaM U MaTeMaTHYECKUM
BBIKJIa/IKaM, a COJIEPKaHUIO U3ydaeMbIX BOIIPOCOB, OIIPENEICHUSIM U TIOCTAHOBKAM 3a]1a4.

B mporecce nzyueHust JeKIIMOHHOTO Kypca He0OOXOAMMO 110 BO3MOKHOCTH Yallle BO3BPAIAThC
K OCHOBHBIM IOHSTHSIM M METOJAaM pEIIeHUs 3ahad (31€Ch CO CTOPOHBI MPENOJABaTENsl BO3MOKEH
BBIOOPOYHBIN KOHTPOJIb BalllMX 3HAHUN).

KenarenpHO uUCHONB30BaTh B KOHCIEKTAaX JIEKIHUHA CHUCTeMYy OO0O3HAaYeHHil, K KOTOpOii
npuberaer mpemnojaBaTelb.

Jns Gonee moAapoOHOro M3yueHus: Kypca cieayer paboTarh ¢ PEKOMEHJOBAHHBIMU M BHOBb
MOSIBJISIFOIIMMHUCS JTUTEPATYPHBIMUA UCTOYHUKAMU.

2. PGKOMGHI[aHI/II/I I TPOBCACHUS NPAKTUYCCKUX 3aHIATHI.

[Tepen mocemieHueM NPAKTUYECKOI'O 3aHATUS YSICHUTE €0 TEMY M CaMOCTOSATEIBbHO H3Yy4UTe
CBSI3aHHbIE C HEHl MOHATHSA U METO/Ibl PELIeHUs 3ajiau.

[lepen pemeHneM 3ajay akKTHUBHO Y4acTBYHTe B OOCYXIEHUHM C IPENOJaBaTeIeM OCHOBHBIX
MIOHSTHUM, CBA3aHHBIX C TEMON IIPAKTUYECKOIO 3aHATHUS.

B mnponecce penieHus 3amad BEAWTE JAUCKYCCHUIO C TIPENOAABATENEM O IPABHIBHOCTH
MIPUMEHEHUS METOJI0B UX PELICHHUS.

[Tpu npoBeeHNU BBIUMCIEHUN IPUJIEPKUBAUTECH ClIEAYIOLIEro ¢popMmara:

(O0o3HaueHne uCKOMOW BenuuuMHbI) = (OykBeHHas (opmyna pacuéra) = (IOJCTAaHOBKA
YHCJIEHHBIX 3HAYEHUI BEIMUYMH, BXOIAUIMX B GOPMYIy, C YKa3aHHEM UX pa3MepHOCTel) = (pe3ysbTaT
BBIUUCIICHUH C YKa3aHHUEM €ro Pa3MEpPHOCTH).

3T0 MOMOXKET BaM M30€XaTh HEKOTOPBIX OIMINOOK, JINOO BBISIBUTH UX U UCIIPABUTH.

I[To BO3MOXXHOCTM CaMOCTOSITEJIBHO  JIOBOJUTE pEIICHHWE MpeajlaraéMblX 3a1ad o
OKOHYATEJIbHOTO UTOTa.

B KoHIle mpakTUYeCKOro 3aHATUS MPH HEOOXOAMMOCTH BBIICHUTE Y IpenojaBaTeliss HEsSCHbIE
BONPOCHI (€CJIU Bbl HE IPOSCHUIM UX PAaHEE).

3. Pexomenmanuu st mpoOBeICHUsI TA0OPATOPHBIX 3aHATHA.

Cobmtonaiite TpeOOBaHUS TEXHUKH O€30MacHOCTH, Ui Yero HEOOXOJMMO MpPOCIyLIaTh
pa3bsICHEHUS O MPABUIBHOCTHU MOBEACHUS B TaOOPAaTOPHM, O3HAKOMHUTBCSA C MHCTPYKIMEH MO OXpaHe
TpyZAa ¥ TEXHHKe 0€30MacHOCTH B J1a00OpaTOpUU M paclucaThCsl B AKYypHaJe 10 TeXHUKE Oe30MaCHOCTH.

[lepen BbllONIHEHHWEM  J1aOOpaTOpHOW paboThl (10 MPOBENEHUS 3aHATHS) MPOBEAUTE
CaMOCTOSITENIbHO TMOATOTOBKY K pa0oTe, H3y4MB OCHOBHBIE TEOPETHMUECKHE IIOJIOKEHUS U
METOJIMYECKUE YKa3aHUsI, 3HAHUE KOTOPHIX HEOOXOANMO AJISi OCMBICIIEHHOTO BBIMOJIHEHHS paOOTHI.



B mnpouecce BbimosHeHUs paboOThl ClEAYeT MOCTOSHHO OOIIATBCSA € MPEnoAaBaTeseM, o
BO3MOKHOCTH M30eras HempaBWIbHBIX ICHCTBHHA.

OcHOBHBIE ~ pE3yJlbTaThl IKCHEPUMEHTOB, 3a(QHUKCHPOBAHHBIE B IHUCHBMEHHOM  BHJIE,
NPEABSBIAIOTCS B KOHLIE 3aHATHS HA YTBEPKACHUE MPENOJaBaTesl.

Jist 3amuThl OTYeTa 1Mo padoTe MOATOTOBHTE OTYET O MPOJETAaHHON paboTe B COOTBETCTBUU C
YKa3aHUSAMM; B OTYETE JOJKHBI OBITh OTPa’KEHBl OCHOBHBIE PE3YJIbTAThI U BBIBOJIBI.

4. PeKOMCH,Z[aI_[I/II/I 10 BBIIOJIHEHUIO CAaMOCTOSTEIIbHOM pa6OTI)I

[Tonyunte y mpenopaBaTens 3aJaHUE U CIMCOK PEKOMEHJOBAHHOM JMTEpaTypbl B CaMOM
Hayajie CeMecTpa.

N3ydyeHne TeOpEeTUUYECKUX BOIPOCOB CIENYET IMPOBOAUTH IO BO3MOYKHOCTU CAMOCTOSATEIBHO,
HO TIpY 3aTPYAHEHUAX 00paIaThCs K IPENOAABATEIO.

[ToaroToBbTE MUCEMEHHBIM OTUET O MPOJICIIAHHON padoTe.

[Tpy BbIMONHEHUM (QPOHTANBHBIX 33JaHUN MO YCMOTPEHHUIO IpernojaBaTesss pabdoTa MOXKET
ObITh OlleHEeHa 0e3 MHCbMEHHOIO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIE BOIPOCHI, MPH
YCJIOBUU aKTUBHOM CaMOCTOSITEIbHOM pabOTHI.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIVMM JIJIS TPENIOJABATEJIEA

1. YreHue eKuAii.

[TepBas nekuus q0MKHa OBITH BBEIEHUEM K AUCLUUILIMHE (pa3Aeny TUCIUILIUHBL, YUTAEMOMY

B HauuHaromiemcs cemectpe). OHa JODKHA coJepkaTh oOmui 0030p coaep)kaHus
TUCHUIUIMHBL. B Hell ciegyer OTMETUTh METOAMYECKHME MHHOBAIlMM B PEIICHUM 3ajad,
paccMaTpuBaeMblX B JUCHUIUIMHE, JaTh MEPEYeHb PEKOMEHJOBAHHOW JMUTEPATypbl M BHOBb
MOSIBUBIINXCS JIMTEPATYPHBIX HCTOYHHKOB, OOpaTWB BHHMMAaHHE CTYICHTOB Ha O0O0S3aTEeNbHYIO |
JOTIOJTHUTENBHYIO JINTEPATYPY.

N3noxeHnto TEKyIIero JICKIIMOHHOTO MaTepuala JOohKHA IMPEeIIIeCTBOBATh BBOJHAS 4YacTh,
cojepxkaliasi KpaTKHi MepedeHb BOIPOCOB, PACCMOTPEHHBIX HA MPEABIAYIIMX JeKuusx. Ha stom
JTare MoJyie3Ho 33J]aTh HECKOJIBKO BOMPOCOB ayIUTOPUH, OCYIIECTBUTH BEIOOPOUHBII KOHTPOIb 3HAHUS
CTYJIEHTOB.

[Ipu U310K€HUM JEKIMOHHOTO MaTepHalia CJleAyeT MOOUIPSTh BOIPOCHI HEMOCPEACTBEHHO B
Mpolecce M3JI0KEHUsI, BHUMATEIFHO OTHOCSICh K BOMPOCAM CTYACHTOB U MPHU HEOOXOJIMMOCTH JlaBas
JOTIOJTHUTEIIBHBIE, 00JIee TOAPOOHBIC TOSCHEHMUS.

[Ipn 4uTeHWM KUK TPEUMYIIECTBEHHOE BHUMAHUS CIEAyeT  YACISITh KauyeCTBEHHBIM
BOIIPOCAM, OITyCKas TMPOCThIE MAaTEMaTHYECKHE BBIKIIAIKH, THOO0 PEKOMEHIYS BBITIOJHUTHh UX CAMHM
CTyJIEHTaM, JTMO0 OTChIJIasi CTY/IEHTOB K JIUTEPATypPHBIM UCTOUYHUKAM U METOJIUYECKUM MTOCOOHSIM.

B mporiecce NEKIIMOHHOTO Kypca HEOOXOAMMO BO3MOXKHO Hallle BO3BPAIIATHCS K OCHOBHBIM
BOIIPOCAM JIUCIUTUIMHBI, POBO/ISl BELIOOPOYHBIH 3KCIIPECC-KOHTPOIb 3HAHUHN CTYIACHTOB.

[TpunsTas mpenoaBaTeieM cucTeMa 0003HaYeHUH JOHKHA YETKO Pa3bsICHATHCS B IIpoliecce eé
BBEJICHUS U HCIOJIb30BaThCA B KOHCIIEKTAX JICKIIHMM



B nexkuusax, nOpeIecTBYIOUIMX INPAKTUYECKUM 3aHATHUAM, CIEAyeT KpaTKo u3jaraTh
COJIEp’)KAaHUE U OCHOBHBIE 3aJaud IPAKTUYECKOIO 3aHATHUS, JaTh PEKOMEHJALMU CTYAECHTaM s
IIOITOTOBKU K HEMY.

Ha mocneaneii nekuuu BaxHO HANTH BpeMst Uit 0030pa OCHOBHBIX TOJI0XKEHUH,

pPacCMOTPEHHBIX B JAMCUUIUIMHE, TEPEYHI0 U (POPMYIHMPOBKE BOIPOCOB, BBHIHOCUMBIX Ha
9K3aMEH WJIH 3auéT.

2. YkazaHus 1)1l IPOBEACHUS MPAKTUYECKUX 3aHATUH.

TeMa HpaKTI/I‘-IeCKOI‘O 3aHATHUA U €T0 L CJIN JOJIKHBI GBITB I-IéTKO 0603Ha‘-IeHBI.

B HayaJie HpaKTI/I‘IeCKOFO 3aHATUS ITOJIE3HO 06CYI[I/ITB OCHOBHBIC IIOHATHA, CBA3AaHHBIC C €TI0
TEMOH.

B xonme pemenust 3agad ciueayeT BECTHM JIMUCKYCCHIO CO CTYIEHTaMH O TPaBWIbHOCTH
MIPUMEHEHHUS TEOPETHYCCKUX 3HAHUH Ha OTJICIBHBIX dTalax pericHusl.

PekoMenayercss oTMeuaTh CTYJEHTOB, HauOoJiee aKTUBHO YYaCTBYIOIIMX B PEHICHUM 33Jad U
IUCKyCCUAX, KaK BCIyX, TaK W B KHWXKKe TmpenofaBarens. IlepemaBate 5Ty HHGpOpMAIUIO
OTBETCTBEHHOMY IO TEKYIIEH yCIIeBaeMOCTH.

B KOHIIC HpaKTHqCCKOFO 3aHATUSA HpCIIJIO)KI/ITI) aYI[I/ITOpI/II/I HECKOJIBKO KOHTpOJII)HI)IX
BOIIPOCOB.

3. Yka3zaHus 0 KOHTPOJIIO CAMOCTOSITEIIbHON pabOTHI CTYIEHTOB.

[To ycmoTpeHuio mnpenojaBaresis 3aJaHME HAa CAMOCTOSTENBHYIO pPabOTy MOXET ObITh
MH/IMBUYAJIbHBIM WA (PPOHTAIIBHBIM.

[Tpu ncnonabp30BaHUM MHAWBUIYAIBHBIX 33JaHUN TpeOOBATh OT CTYJIEHTA MUCbMEHHBIM OTYET O
Ipo/ieTIaHHOM padoTe, MPOBOAUTE €ro 00CyKACHNUE.

[Tpu npuMeHeHUN (POHTANBHBIX 33JaHUN BECTU KOJUIEKTHBHBIE OOCYKJIEHUS CO CTYAEHTaMU
OCHOBHBIX TEOPETHUECKUX MOTOKEHHH.

C 1enpl0 KOHTpOJII KauecTBa BBIIIOJHEHUS CaMOCTOSTENbHONM paboThl  TpeboBaTh
WHIUBUAYAJIbHBIE OTYETHl (JOMYCTMMO BMECTO MHCBMEHHOTO OTYeTa NPUMEHSATh WHIUBUIYyalbHbIE
KOHTPOJIbHBIE BOIIPOCHI).

ABTOP(BI):

[Tonmo3oB Cepreit MapkoBud, K.¢.-M.H., TOIICHT



