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Hamnpasnenue noaroToBku [1] 03.03.02 ®uzuka
(cmennanbHOCTD)
Eﬂ

vy . ) -

5 E < g Lg g 3

e 2 s a (=% Q9 —_~
a = s |5 F oo | o2 d g g 3 E
= o = 5| E = Z s == g & g = S
8 S . = & = E [ =3 o - - - = o &

SO g 9 = = e . e % d U =¥ 2 =g
= ) =9 2 S = © o S S H =
o 2a | L 5 o = & 2 g A 1) S o &
o =2 | O |’ =S |BRF | m=E30 = S Z 5
6 5 180 30 60 30 24 0 C
7 2 72 16 16 16 24 0 3
Uroro | 7 252 46 76 46 8 48 0




AHHOTALMS

VY4eOHBI KypC COIEPKUT BOIMPOCHI, CBSI3AHHBIE C TMPOXOXKIACHUEM 3apsHKCHHBIX YACTHUI[ U
raMMa KBaHTOB 4Ye€pe3 BEIIECTBO; CBOMCTBA SICPHOTO B3aUMOJICUCTBUS, MOJICIH SIIEP U UX OCHOBHBIE
XapaKTepUCTHKU. [IpUBOIUTCS CUCTEMAaTHKA W KIACCHU(PUKAIUSA SJIEMEHTAPHBIX YAaCcTHI[ B PaMKaX
cTaHAapTHOM Mozenu. M3ydaroTcsi 3aKOHOMEPHOCTH SACPHBIX peaKIuii M MX OCOOCHHOCTH IIOf
NeCTBHEM 3apsDKEHHBIX 4YacTHUIl ramMma KBAaHTOB W HEHTpoHOB. WM3ywaroTcsi paanoakTHUBHBIE
MIpEeBpALIEHUS SIIEP, LICTIHbIE S/IEPHbIE PEaKIIMU U OCHOBBI SJIEPHON YHEPTETUKH.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

OcHOBHasi 1eNb Kypca — JaTh OyIylmIeMy KCCJICIOBATENI0 3HAHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX B3aUMOJICHCTBUS PA3JIMYHBIX BUIOB KOPIYCKYJISIPHOTO M3JIYYCHHUS C BEIIECTBOM C
1ebi0 BIOOpa MeTona /it ero 3()QEeKTUBHONM PErucTpalii U OIEHKH MPOHUKAOIIEH CIIOCOOHOCTH,
MOHATh 3aKOHOMEPHOCTH CTPOCHHUS MHKPOOOBEKTOB HAa YpPOBHE SACp W YACTHIl, O3HAKOMHUTHCS C
METOJaMH MCCJICIOBAHUS PA3IHMUHBIX XapaKTEPUCTHK MUKPOOOBEKTOB. DTH 3HAHKS OCOOCHHO Ba)KHBI
MeIUIMHCKOMY (GU3UKY, B Oyayiiei paboTe ¢ paauaiued, NPUMEHUTEIbHO K JKUBBIM CHCTEMAaM.
[TpuoOpecTr MPaKTUYECKUIl OMBIT MO MPOBEICHUIO HMCCIICAOBAHUN B 00JacTH SACPHON (DU3UKH C
UCIIOJIb30BAHHEM HOHH3HPYIOMIET0 M KOCMHYECKOTO H3JIYYEHHs], Takke 00pabOTKH (UIUUSCKHX
pE3yJIbTaTOB C MPUMEHCHHEM KOMITBIOTEPHBIX TEXHOJIOTHIA.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JlaHHas  AUCUMIUIMHA HAXOJMUTCS B  JIOTMYECKOW M COJEPHKATEIbHO-METOINYECKON
B3aMMOCBSI3M C TAaKUMHU JUCLHMIUIMHAMH, KaK MaTEMATHUYECKUM  aHaIU3, TEOpUS BEPOSTHOCTH,
MOJICKYJISIpHAsT (PU3UKA, IEKTPUICCTBO U MarHETH3M, BOJIHBI M ONITHKA, B3AaMMOJICHCTBHE (PU3NICCKUX
MOJIE M YacTHUIl C BEIIECTBOM, aTOMHas (u3HKa, KBaHTOBas MexaHWKa. [Ipuctymas K OCBOCHHIO
Kypca, CTyACHT [OJDKEH BIAACTh TEPMUHOJOTHEH MW TOHATHSIMH COBPEMEHHOW  (DU3UKH,
MPEACTABICHUSAMH O Ha3HAYCHHH U YCTPONCTBE IETEKTOPOB M SAEPHO-(DH3UYECKUX YCTAHOBOK.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATbHI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoecCuoHaNbHbIe KOMIIETECHIIH:

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIINU KOI[ 1 HAUMCHOBAHUEC MHAUKATOpPA JOCTUIKCHUSA

KOMIIETEHIINHN
OIIK-1 [1] — CriocobeH npuMEHSTh 3-OIIK-1 [1] — 3HaTh GhyHAAMEHTAIBHBIE OCHOBBI,
0a30BbIe 3HAHUS B 007aCTH (DU3HKO - | MOJYYECHHBIE B 00JIACTH €CTECTBEHHBIX U MAaTEMAaTHUECKUX
MaTeMaTHYECKUX U (WJIH) HayK.
€CTECTBEHHBIX HayK B cepe CBOEH V-OIIK-1 [1] — yMeTh UCIIOIB30BATh HA MPAKTHKE 0a30BbIE
npodeccroHaNbHOM 1eATEeNbHOCTH 3HAHUS, IOJyUYE€HHBIE B 00JIACTH €CTECTBEHHBIX U

MaTeMaTHYeCKUX HAayK; MPUMEHSTH JIJIs aHallu3a U 00paboTKu
Pe3yJIbTaTOB (PU3NYECKUX IKCIIEPUMEHTOB.

B-OIIK-1 [1] — B1ameTs HaBbIKaMH 0000IIEHUS, CHHTE3a U
aHanm3a 0a30BBIX 3HAHUH, MTOTyYEHHBIX B O0JIACTH
€CTECTBEHHBIX U MaTEeMaTUYECKUX HAYK, BIaJIeTh HAYYHBIM




OIIK-2 [1] — Cnoco6eH mpoBOAUTH
Hay4HBIC UCCIIEAOBAHUS (HU3HIECCKUX
00BEKTOB, CHCTEM U TPOIIECCOB,
o0OpabaThIBaTh U MPEJICTABIATh
9KCIIEPUMEHTAIbHBIC JTaHHBIE

MHPOBO33PCHUCM

3-OIIK-2 [1] — 3HaTh TUMOBBIE METOBI (PU3HMUECKUX
U3MEPECHHH, TEOPETHIECKUE OCHOBBI (DU3UYECKUX METOJIOB
HCCIe0BaHUs.
V-OIIK-2 [1] — ymeTb aHanu3upoBaTh U 00padaThIBaTh
JaHHbIE (U3NYECKOTO IKCIIEPUMEHTA U MIPEJICTABIATH UX B
SICHOU 1 y100HOU opme
B-OIIK-2 [1] — B1aeTs HaBbIKAMH OOpAIICHUS C TUTTOBBIMU
pudopaMu TSt SIEKTPOHHO-(PU3NIECKHUX U
AIEKTPOTEXHUYECKUX U3MEPEHHM, METOJaMu aHaIn3a U
00paboTKHU 3KCIIEPUMEHTAIbHON HHPOPMAIIIH.

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu W OOBeKTamu (00J1acTIMHU

3HaHUN) PO EeCCUOHATBHON AeSITEbHOCTHU:

3amaua OO0beKT min
npogeccuoHaIbLHOM 00J1acTh 3HAHUS
aesareabnoctu (3I1/1)

Koa n HaumenoBaHue
npodeccuoHaIbLHOM
KOMIIETEeHI[UH;
OcHoBaHue
(mpogeccuoHATIBLHBIH
cranaapt-IIC, anaan3
OnbITA)

HAayYHO-UCCIIEN0BATEIbCKUN

OCBOEHHUE METOJIOB, a Oouonoruueckue
TaKXe TEOPUM U 00BEKTHI
MoJeJIeH, pa3IMYHOMN
HCIIOb3YEMBIX B OopraHu3alu,
HayYHBIX HUCTOYHUKHU
HCCIIEA0BAHUI MOHU3HUPYIOLIUX
W3JTYyYEeHHU

[IK-1 [1] - Criocoben
UCIIOJIb30BaTh
npogeccuoHaIbHbIe
3HAHUS U YMEHUS,
HOJy4YEeHHbIE IPU
OCBOEHUU MPOPUIBHBIX
(GU3NYEeCKUX TUCIUITINH

Ocnosanue:
[IpodeccronanbHbIHI
crannapt: 40.011

Kox n HanmenoBanue
HHAUKATOPA
AOCTUKEHU S
npogdeccuoHaIbLHOM
KOMIIeTEeHI[UH

3-11K-1[1] - 3Hath
OCHOBHBIE (pr3HUecKue
SIBJICHUS,
dyHIaMeHTaIbHBIC
TIOHSITHS, 3aKOHBI U
TEOpHH (HPU3UKH,
OCHOBHBIE METO/TBI
TEOPETUYECKOTO U
IKCIEPUMEHTAIHHOTO
UCCIIEIOBaHMSI, METO/IbI
U3MEPEHUS Pa3IMIHbBIX
(U3NYECKUX BEITUYHH ;
V-IIK-1[1] - ymeTs
pa3zbuparbcs B
(GU3NYECKUX MPHUHITUTIAX,
UCTIONIb3YEMBIX B
U3y4aeMbIX
CHeHaTbHbBIX
JTUCIUTUIMHAX, PelIiaTh
duznueckue 3a1a9u
NPUMEHHUTEIBHO K
U3y4aeMbIM
CTCIUATBHBIM
JTMCLUUTUIMHAM U
NPUKJIAIHBIM TIpo0IeMaM
Oymymei
CHEIUATBHOCTH;
B-TIK-1[1] - BnageTh




y4acTHe B MPOBEJECHUN
(buznueckux
HCCIEIOBAHUM 11O
3aJIaHHOM TeMaTHKe,
obOpaboTka
TOJTYYEHHBIX
pe3yabTaToOB Ha
COBPEMEHHOM YPOBHE

OMOJIOTUYCCKHUE
O00BEKTEI
pa3IM4YHON
OpraHu3aIu,
HCTOYHUKU
MOHUBHPYIOIIUX
U3IIy4CHUI

ITIK-2 [1] - Criocoben
MIPOBOJIUTH HAyYHBIE
UCCIIeZIOBAaHUS B
n30paHHOM 00JIacTH
9KCIIEPUMEHTATBHBIX U
(W) TeOPETUUECKUX
¢buznveckux
HCCIE0BaHUM C
IIOMOILIBIO COBPEMEHHOM
puOOpHOI 6a3sl (B TOM
YHCIIe CI0XKHOIO
¢uznueckoro
o0opy0BaHus) U
MH(OPMALIMOHHBIX
TEXHOJIOTHH € y4eToM
OTEYECTBEHHOTO U
3apy0exHOTro OmbITa

OcHosanue:
[TpodeccrnonanbpHbIM
cranzaapt: 40.011

METOJIJaMU TPOBEACHUS
buznyecKux u3MepeHni
C OLICHKOM
MOTPENTHOCTEN , a TAK¥KE
MeToAaMu (PU3UIECKOTO
OITMCAHUS TUTIOBBIX
npohecCHOHATBHBIX
3aa9 ¥ HHTEPIIPETAIIH
MOJTyYEHHBIX
pe3yNbTaToB

3-T1IK-2[1] - 3HaTh
OCHOBHBIE COBPEMEHHBIE
METO/bI U CPEJICTBA
HAY4YHOTO MCCIIEIOBAHUS,
COBPEMEHHYIO
npubopHyo 6a3y (B TOM
YUCIIE CI0XKHOE
¢duznueckoe
o0opyaoBaHue);
TEOPETUYECKIE OCHOBBI U
0a30Bble MIPEICTABICHUS
HAYYHOTO MCCIICIOBAHUS
B U30paHHO o0acTu
IKCIIEPUMEHTAILHBIX U
(Mnn) TEOpEeTUIECKUX
buznyeckux
HCCJIeIOBaHHUM,
OCHOBHEIC
3aKOHOMEPHOCTH
dbopMupoBaHus
pe3yiabTaToB
IKCIIEPUMEHTA ;
V-IIK-2[1] - ymeTts
CaMOCTOSITENIbHO CTaBHUTh
KOHKPETHBIE 3a7aun
HAaYYHBIX UCCIIeTOBAaHUN
B BBIOpaHHOU 001acTH U
pemaTh UX ¢ TOMOIIBIO
COBPEMEHHOMN
puOOPHO 0a3bl U
UHGOPMAITMOHHBIX
TEXHOJIOTHM C
UCTIOJIb30BaHUEM
HOBEWILIETO POCCUICKOTO
U 3apy0OEKHOTO OTIBITA,
YMETh MPOBOJUTH
HAYYHBIE UCCIIEIOBAHUS
B U30paHHOM 00JIacTi
9KCIIEPUMEHTAIBHBIX
U(WIH) TEOPETUUECKUX
buznIecKux
HCCJICIOBaHUM,




OCBOCHHUE METOJIOB
IIPUMEHEHHUS
pe3yJIbTaTOB HAYYHBIX

MPOEKTHBIN
TEXHOJIOTHH U
obopyaoBaHue,
HCIIOJIb3YEMOC B

I1K-4 [1] - Criocoben
HPUMEHSTh Ha MPAKTUKE
npodeccuoHaIbHbIE

aHaTU3UpPOBATh
pe3yJibTaT, NOJyYEHHbIN
B XOJI€ IPOBEICHUS
JKCIIEPUMEHTA;
OLIEHUBATh U3MEHEHUS B
BBIOpaHHOMW 00J1aCTH,
CBSI3aHHBIE C HOBBIMU
pa3paboTkamu, ¢
MIOMOIIBIO
MH(OPMALIMOHHBIX
TEXHOJIOTHH C yU4EeTOM
OTEYECTBEHHOI'O U
3apy0eKHOTO OTbITA;
B-TIK-2[1] - BmageTs
HEoO0XoIuMon
uHpopMarueit u3
COBPEMEHHBIX
OTEYECTBEHHBIX U
3apyOexKHBIX
HCTOYHHKOB B
u30paHHO obacTu
UCCIIEIOBaHMS,
HaBBIKAMU POBEICHUS
TEOPETUYECKHX,
9KCHEPUMEHTAIbHBIX U
NPaKTUIECKUX
UCCIICIOBAHUM C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
POTPaMMHBIX CPEJICTB,
WHHOBAIIMOHHBIX U
MH(GOPMAIIMOHHBIX
TEXHOJIOTHI, HaBBIKAMU
paboThI CO CTaHIAPTHOM
U3MEPUTEIILHON
anmapaTypou u
9KCHEPUMEHTATbHBIMU
yCTaHOBKaMH, HABBIKAMHU
paboThl HA COBPEMEHHOU
anmnaparype u
000pyI0BaHUU IS
BBITTOJTHEHHS
(buznueckux
HICCIIEN0BAHUHN C
PUMEHEHUEM
COBPEMEHHBIX
KOMIBIOTEPHBIX
TEXHOJIOTHI

3-T1IK-4[1] - 3HaTh
TEOPETUYECKUE OCHOBBI
(GHU3NIECKUX METOJIOB




HCCIEIOBAaHUH B
WHHOBAIIMOHHON U
WH)KEHEPHO-
TEXHOIOTHYECKOM
JeATeIbHOCTH

OCBOCHHE METOJI0B
HpI/IMeHeHI/ISI
pe3yJIbTaTOB Hay4YHBIX
HUCCIIEJOBAaHUN B
MHHOBAIIMOHHOMN U
WH)XEHEPHO-
TEXHOJIOTHYECKOM
eATeIbHOCTH

Pa3IMYHbIX
o0JacTax
MEIUITHHCKOM
buzuku

TEXHOJIOTHH 1
obopynoBaHue,
UCIIONIE3YEMOE B
pa3IMYHBIX
o0macTax
MEIUITTHCKOH
buzuku

3HaHUS TEOPUU U
METOJ0B (PU3HUECKUX
HCCIIEIOBAHUI

OcHosanue:
[TpodeccrnonanpHBIN
cranzaapt: 40.011

ITIK-6 [1] - Criocoben
MPUHUMATDH y9acTUe B
COCTaBe KOJJICKTHBA B
CO3/IaHUU U
WCIOJIb30BaHUU
(u3nueckoil anmnaparypsl
Y TEXHOJIOTHUH,
OCHOBaHHBIX Ha
HOBEHIINX JTOCTHKEHUSIX
(bU3UKH, TEXHUKH U
ANEKTPOHUKHU

OcHosanue:
[TpodeccrnonanbHbIM
cranzaapt: 40.011

UCCJIE/IOBAHMUS. ;
V-IIK-4[1] - ymeTh
UCII0JIb30BATh
BO3MO>KHOCTH
COBPEMEHHBIX METOIOB
bu3HIecKuX
HUCCIEeOOBAaHUN IS
pelieHust Hay4IHO-
HCCJIEI0BATENbCKUX
3a/ay;

B-IIK-4[1] - BnageTs
MPaKTHYECKUMHU
HaBbIKAMH MPUMEHEHUS
bu3HYecKuX u
MaTEeMaTUYECKUX
METOJIOB MCCIIEI0BaHUS,
00paboTKu U aHamu3a
00BEKTOB HCCIEIOBAHUN
3-1IK-6[1] - 3HaTh
OCHOBHBIE
OpraHU3alMOHHbIE
PUHITUTIBI
KOJUIEKTUBHON Hay4YHOH
JeSITeNIbHOCTH U
COBPEMEHHYIO
¢dusnyeckyo anmnapaTrypy
Y TEXHOJIOTUH ;
V-IIK-6[1] - ymeTts
HCII0JIb30BATh
JUYHOCTHBIE KaueCTBa U
3HaHUS B paMKax
BBITIOJIHEHHSI paOOTHI 110
KOJUIEKTUBHBIM
pOEKTaM;

B-IIK-6[1] - BnageTs
HABBIKAMH CO3/IaHUS U
HCIIOJIb30BaHUSA
COBPEMEHHOM
buznyeckoii anmaparypbl
W TEXHOJIOTHH, BIIAJICTh
npuemMamu
TUIAHUPOBAHUS U
OpraHu3aIy paboTkl B
paMKax Hay4YHBIX TPy,
croco6eH 3¢ HeKTUBHO
BBITIOJIHATH OTBEJICHHYIO
pOJIb B HAYYHBIX
UCCJIEIOBaHMSIX

4. BOCIHIUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI

| Hanpasnenus/nenu

| 3amaun BocriuTaHus (KOx) | BocnurarensHblil MOTEHIIMAN JUCIHATUIHH




BOCIIMTaHUA

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUIIIUHBI

Pazgensl yqe6H01>'1 JUCLUIIIINHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:

IL.II

HaunmMmenoBanmue
pasaeia yueOHoi
JTUCIHUIIINHBI

Henenn

Jlexknuu/ Ilpaxr.
(cemmuHapsoi )/
JlaGopaTopHbIe
padoTsbl, yac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HegpeJIs)

MakcuMaJabHBIIR

0aJi1 3a pazgea™*

pasnena (popma*,

ATTecTanus
HeJ1eJst)

HNuaukaropsl
OCBOCHHUSA

KoMIdeTeHIINuMu

6 Cemecmp

OcHOBHBIE
MPEICTaBICHUS
MUKPO(DU3UKH.
Bzaumoneiicteue
3apsOKEHHBIX YacTHIl C
BEILIECTBOM.

16/32/16
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BsaumMmoneiictBue  3/Mm
W3ITyYCHUS c
BelIecTBOM.  Mogenu
sanep.

8-15

14/28/14

25

K.p-15

Hmoeo 3a 6 Cemecmp

30/60/30

50

KonTpoabHbIe

50




MeponpusTusl 3a
Cemectp

6

7 Cemecmp

3aKOHOMEPHOCTH
AJIEPHBIX

Heiirponnas
npuKIagHas Gru3uKa

peaKIuid.

n

1-8

8/8/8

25




2. 3aKOHOMEPHOCTH
paarOaKTUBHBIX
pacmanoB. Pasnuunbie
BU/JIBI
PaAOAKTUBHOCTH.

9-16

8/8/8

25

K.p-16




Hmoeo 3a 7 Cemecmp

16/16/16

50

KonTpoabHbie
MepOonpusiTUs
Cemectp

3a

7

50




I1K-6,
B-
ITK-6

* — cokpaleHHOe HauMeHOBaHHE (POPMBI KOHTPOJISI
** — cyMMa MaKCHMAJBHBIX OaJIOB JIOJDKHA ObITh paBHa 100 3a cemecTp, BKIIIOYAs 3a4eT U

(unn) sK3aMeH

CokparnieHne HauMEHOBaHUH (POPM TEKYIIET0 KOHTPOJIS M aTTECTALlUH Pa3/iesIoB:

Oo6o03na | [lo1HOe HaMMeHOBaHME

YyeHue

K.p KonTponbhas pabota

3 3auer

€) DK3amMeH

KAJIEHJIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Coaep:kanue Jlek., | IIp./cem. | JIa6.,

U yac. , yac. yac.
6 Cemecmp 30 60 30

1-8 OcHoBHBIC NIpeacTaB/IeHus] MUKPO(U3NKH. 16 32 16
B3aumoneiicTBue 3apsizkeHHbIX YaCTHIL C BELLIECTBOM.

1 3aK0HOMEPHOCTH KBAHTOBOI MEeXaHUKH. Bcero aynuTopHbIX 4acoB
3aKOHOMEPHOCTH KBAaHTOBOW MEXaHUKH. 3aKOHOMEPHOCTH 2 | 4 | 2
TEOPUU OTHOCUTENFHOCTHU MIPH PENATUBUCTCKUX YHEPTHSIX. Ownnaiin
OcHoBHBIE MaTeMaTH4YECKHE (DOPMYJIBI IJIs1 OTTCAHUS 0 0 0
MIPOLIECCOB B sIIEPHON (PU3HKE C YUETOM MPEACTaBICHUI
KBAaHTOBOH MEXaHUKH U TCOPHH OTHOCHUTEIIBHOCTH.

2 EauHune! u3sMepeHusi B MUKPO MHpe. Bcero aynuTopHbIX 4acoB
Enunuiel usmepenns B MUKpo Mupe. MaciitaObl BETUYHH B 2 | 4 | 2
sIepHO (U3KKE: SHEPTus, paccTosiHue, Bpemsl. [Ipumepbt Ownunaiin
A7epHOU3UUECKHX TIPOLECCOB PA3HOTO MacIITa0a. 0 |0 |0

3 Kaaccnpuxanus 3/ieMeHTAPHBIX YaCTHUII 110 TPyNNam Bcero ayuTopHBIX 9acoB
Knaccudukanus aneMeHTapHbIX YacTHUIl IO TPYINaM: TaMMa 2 | 4 |2
KBAHT, JICIITOHBI, ME30HBI, 0apuoHbI. YeTkIpe T Ownaiin
B3aMMOJICHCTBHI B IPUPOJE: CUIBHOE, DIEKTPOMAarHUTHOE, 0 0 0
ciraboe, rpaBuTauoHHOe. ONMUCaHUE ¢ IIOMOIIBIO YaCTHII-

MEPEHOCUYHUKOB B3aUMOJICUCTBUM.
4 JJIeKTPOMArHUTHOE B3aMMO/IeliCTBHE 3apsizKeHHBIX YyacTull | Becero aymutopHbIX 4acoB

U ramMmMa KBaHTOB C BeIICCTBOM.

2 | 4 | 2




DNEeKTPOMarHuTHOE B3aUMOJICHCTBUE 3apsyKEHHBIX YaCTHIL U
raMma KBaHTOB C BemecTBoM. [loHsTre ceueHus
B3auMoeiicTBus yactuil. Popmyna Pezepdopra.
HoHu3annoHHbIE TIOTEPH SHEPTHHU 3apsHKEHHBIX YaCTHII.

VY nenpHbIe HOHU3ALMOHHBIE TOTepU. D(P(PEKT MIOTHOCTH.
3aBUCHMOCTH Y/ICTbHBIX HOHU3AIMOHHBIX ITOTEPH OT
apaMeTPOB YACTHUIIBI U XapaKTEPUCTHK CPEJIbI.

Ownutaiig

0 0 0

5 IIpoder yacTuu, 00yc/I0BJIeHHbIH HOHU3ALMOHHBIMH Bcero ayutopHbIx 4acoB
NoTepsAMHU. 2 | 4 | 2
ITpober uactu, 00ycCIIOBIEHHBI HOHU3ALMOHHBIMU NOTEPSAMU. | OHaliH
Crparriuar npu npo6ere. Kpussie u nuk bparra. Jlensra 0 0 0
3JIeKTpOHBI. [Ipumepsl HaOI0IEHUS U UCTIOIB30BaHUS
MOHHM3AIIMOHHBIX 3P (HEKTOB B PA3IUYHBIX 00JIACTAX PUIUKH.

6 MHorokpaTHoe paccesiHue 3apsizKeHHbIX YaCTHIL. Bcero ayiutopHbIx 4acoB
MHOroKpaTHoe paccestHue 3apsKEHHBIX YaCTHULL. 2 | 4 | 2
ComnocrasneHue NOTEpb YHEPTUU IIPU CTOJIKHOBEHHMH 4acTHLl ¢ | Oniaiin
JJIEKTPOHAMM M sIpaMU BelllecTBa. Beluucienue yria 0 0 0
MHOT'OKPAaTHOT'O PAacCesHUS IIPU MPOXOKICHUH TOJICTBIX
(bUIBTPOB.

7 YepeHKOBCKOE U3JIyYCHHE H €0 XapaKTEePUCTUKH. Bcero ayiuTopHbIX 4acoB
UepeHKOBCKOE U3ITYUYEHHE U €T0 XapaKTepucTuku. CrexkTp 2 | 4 | 2
n3nydenus. [Ipumenenue s perucTpanuy 4acTHIL: Omnutaiin
mddepeHnnanbHbIe U TOporoBeie cueTanku. O030p Beex 0 0 0
BBIILIE PACCMOTPEHHBIX APPEKTOB C 3apKECHHBIMH YaCTULIAMU;

UX pOJIb U BKJIaJ IIPU NMPOXOKACHUH PA3INYHbIX YaCTHIL YepPe3
CJIOH BEIIECTBA.

8 PaguanmnonHoe TopmMokeHue. Bcero aynuTopHbIX 4acoB
PaguanyonHoe TopMoKeHHE. 3aBUCUMOCTb CEUEHUS 2 | 4 |2
TOPMO3HOT'0O M3JIy4€HMsI OT SHEPTUHU, MacChl, 3aps/ia 4acTULl U | OHialiH
napaMmeTpoB cpeabl. [loTepu sHEpruu Ha TOpMO3HOE 0 0 0
n3nyuyenue. Kpurtnueckas sHeprus u paJuanoHHas eMHULIA
JUIMHBL. 3aBUcUMOCTb Exp u Xpaja OT XapakTepUCTHK YaCTULIBI
U CPEJIbL.

8-15 B3anmopeiicTBue 3/M n3iay4denus ¢ BemecrsoM. Moaenn 14 28 14
saep.

9 B3anmopeiicTBMe raMMa KBAHTOB C BeIIeCTBOM. Bcero aynuTopHbIX 4acoB
B3aumMonelicTBre raMMa KBaHTOB ¢ BemecTBoM. dortoaddexr. | 2 | 4 P
3aBucuMocTh ceueHuit potodddexra ot FHEPrUn U Omnutaiin
XapakTepHUCTUK BenlecTBa. [IpocTpancTBEeHHOE pacnpeneneHue | () 0 0
(hOTORIIEKTPOHOB.

10 Komnron-3¢dexr. Bcero ayiutopHsIx 4acoB
Komnron-3¢¢exr. XapakTepucTUKU pacCesTHHBIX (POTOHOB. 2 | 4 |2
3aBUCHMOCTD CEYCHUST KOMITOH-3((EeKTa OT IHEPTUU TaMMa Ownnaiin
KBAaHTOB U IapaMeTpoB cpeibl. COMOCTaBIEHUE C MPOLIECCOM 0 0 0
Ha MPOTOHAX U AIpax.

11 PoxkaeHnne 3JIeKTPOH-NIO3UTPOHHBIX AP YACTHII. Bcero aynuTopHbIX 4acoB
PoxxneHne 351eKTpoH-M0o3UTPOHHBIX nap yactuil. [lopor 2 | 4 | 2
POKJIEHHUs I1ap 4acTUL] pa3HOU Maccel. IloBenenue ceuenus Owniaiin
POKIIEHHUS TMap B 00JIaCTH pa3HbIX SHEPTHil. 3aBUCUMOCTD 0 0 0

CeueHHsI OT MmapaMeTpoB cpebl. JInHelHbIH K03 UIEeHT
HOTJIONICHUs raMMa KBaHTOB. KackaHble THBHU.
AHHUTWISIIKS TO3UTPOHOB.




12

Ipunuune! nocrpoenus rpagos PeiitHMana

[Tpuntumner noctpoeHus rpados deitHMana: poib U y4eT
IIpoIaraTopa, NpaBuiia UCIOIb30BAHUSI «TPEXXBOCTOK», YUET
BEPIIMHHBIX KOHCTAHT, IOCTPOEHUE aMIUIUTY bl Ipoliecca,
nepexoa K ceueHuto. I'padbl 11 31eKTpoMarHuTHBIX
npoueccoB. KauecTBeHHast 3aBUCUMOCTb CEUEHHUM OT
[IapaMeTpoB HajeTaromux yacTull (Z1, m1) u xapakTepucTuk
cpensl (A2, Z2, p2). ConocTaBieHne BEPOSITHOCTH MPU
B3aMMOJICHCTBUY YAaCTHI] PA3HBIX 3apsA0B, Macc, a TAKXKe IS
raMma KBaHTOB.

Bcero ayiuTopHbIX 4acoB

2 | 4 | 2
Ouaiia
0 0 0

13 AToOMHBIE A/Ipa: cTa0WIbHbIE H PAAHOAKTHUBHbIE. Bcero ayiuTopHbIX 4acoB
ATOMHBIC si/Ipa: CTaOMIIBHBIC U paOaKTUBHBIC. HyKIOHHBIN 2 | 4 | 2
coctaB. OCHOBHBIE CTATUYECKUE XAPAKTEPUCTUKHA ATOMHBIX Omnutaiin
SJIep: Macca, JHEPreTUIECKUU CIIEKTp, 3aps]l, CIMH, YETHOCTh 0 0 0
COCTOSIHMS, MATHUTHBI MOMEHT, KBaJJPyIOJIbHBI MOMEHT.

Y CcTOWYUBOCTB SAEP. S IepHBIE CUTTBI.

14 N3mepenue macc siiep ¢ MOMOLIBIO MAacC-CIIEKTPOMeTpA. Bcero aynuTopHbIX 4acoB
N3mepenne macc siaep ¢ MOMOIBI0 MacC-CIIEKTPOMETPA. 2 | 4 | 2
MaccoBoe uncio. M30Tomnbl. JHeprust CBs3U siapa. Y AeibHas OHnaiin
SHEPTHUs CBSI3H. 3anac BHYTPEHHEN SHEPTUu Aapa. 0 | 0 | 0

15 Mogaesi aTOMHBIX siep. Bcero ayiutopHsIx 4acoB
Monenu aromusIx snaep. Kanenpnas monens sapa. 2 | 4 |2
Boruncnenus s3Hepruu CBS3HM siiep U pa3IudHbIX H30TOTOB. Omnunaiin
O6nacte npumeHeHust Mmogenu. O6oa04eyHast MOJETb AIpa. 0 0 0
Boruncnenue crnvHa ¥ 4eTHOCTHU J11 OCHOBHOTO
HHEPreTUUECKOro cocTosiHuA siep. [lonstue 06 06001eHHOM
Mozenu siiep. O6sacTi IpUMEHEHUs MOJICIICH.

7 Cemecmp 16 16 16

1-8 3aKoHOMEPHOCTH siAepHbIX peakuuii. HeliTponnast u 8
NpuKJIaaHasa puznka

1 O01mme 3aKOHOMEPHOCTH SIIEPHBIX peaKkIuii Bcero ayiutopHbIX 4acoB
OO01mre 3aKOHOMEPHOCTH SJICPHBIX PEAKIIN: SJHepreTHIecKui | 1 | 1 | 1
MOPOT, PHEPTUsI PEaKInu, SHEPTUs BO30YKICHHIMA Omnuaiin
IIPOMEXKYTOUHOTO siipa. COXpaHEHNE KBAHTOBBIX YHUCEN: 0 0 0
ANEKTPUYECKOT0, OApUOHHOIO U JICNITOHHOTO 3apsI0B.

2 Bapbepsl peakuui Bcero aytuTopHbIX 4acoB
Bapwepsl siaepHbIx peakiuii. Beixos simepHoit peakiyu B 1 | 1 | |
TOHKOU MUILIEHHU. [[IMHa B3auMoAeCTBUS. MexaHu3Mbl Ounaiin
sIepHBIX peakinii. OCOOCHHOCTH B3aUMOICHCTBUS 0 0 0
3apsSKEHHBIX U HEUTPaJIbHBIX YACTHUL] PA3HBIX SHEPTUIl.

['eomeTprueckoe ceueHne B3auMOIEHCTBHSI HEUTPaIbHbIX
YaCTHIL

3 XapakTepuCcTHKN HEHTPOHOB. Bcero aynutopHsIx 4acoB
XapaKTepUCTUKU HEUTPOHOB. B3aumoneicTBue HENTPOHOB. 1 | 1 | 1
Mertoasl peructpanuuu pa3HbIX SHEPTHil. AKTUBALIMOHHBIN Ownunaitn
aHaIM3. 0 |0 |0

4 Paccesinne Ha sigpax. 3amenJieHue. Bcero aynuTopHbIX 4acoB
Paccesnue Ha anpax. 3ameqenue. [Ilpumenenue Cd s | | | | 1
MOTJIOIIECHUS] HEUTPOHOB. VICTOUHUKY HEUTPOHOB Pa3HbIX Owniaiin
sHepruii. HeHTpoHBI B MeMIMHE. 0 | 0 | 0

5 Pe3onancHoe B3auMojelicTBHE B siiepHOi Gu3HKe. Bcero aynuropHsIx 4acos

Pe3oHaHCHOE B3aMMOCHCTBUE B SJICPHON (PU3HKE.




PesonancnHoe nornomenue HeutpoHoB. @opmyia bpeiira-

1 | 1 | 1

Burnepa. Ounaiin
0 |0 |0

6 SIBJ1eHMeE A1 PHO-MAarHUTHOIO Pe30HAHCA. Bcero ay1iutopHsIx 4acoB
SIBnenue saepHO-MarHUTHOTO pe3oHaHca. PesoHaHcHOe 1 | 1 | 1
norjouieHre ramma-kBanToB (3¢ dexkt Meccbayapa). Omnunaitn
[IpuMeHeHnEe B METULIMHE. 0 | 0 | 0

7 Yckopuresu B MeAULIMHE. Bcero ayiuTOpHbIX 4acoB
Yckoputenu B MmeauIMHE. J[BH>KeHHUE 3apsKEHHBIX YacTHIL] B | | | | 1
3/M monsx pazHout kKoHpurypauu. OcoOeHHOCTH Ownnaitn
MEIMIIMHCKUX yckopuTenei. [IpenmyiecTBa pa3pe3Horo 0 0 0
MHUKpOTpoHa. CHcTeMa TaHTpH.

8 SnepHo-puznyeckne MeToAbl B MEIUIUHE. Bcero ayiutopHbIx 4acoB
TepaneBTuyeckre 0COOCHHOCTH PA3IHYHBIX U3ITyUCHHN. 1 | 1 | 1
S nepHo-(du3nueckre METOIbl B METUIHE. Omnuaiin

0 0 0

9-16 2. 3aKOHOMEPHOCTH PAJHOAKTHBHBIX PACHA/I0B. 8 8 8
PaszmuyHble BUAbI pAIMOAKTHBHOCTH.

9 3aKoH paguOaKTUBHOIO pacnaja. Bcero ayiuTopHbIX 4acoB
PannoakTuBHOCTh. AKTUBHOCTB U €AMHUIIBI €€ U3MEPEHMUS. | | | | 1
PannoaxktuBHeie psasl B ipupone. MckyccTBeHHast Ounaiin
PaINOaKTUBHOCTG. SIBJICHHE BHYTpEHHEH KOHBepcHH. AJb(da, 0 0 0
0eTa U TaMMa PaIMOAKTUBHOCTb.

10 MeTacTadUiIbHOE COCTOSIHUE sA/IeP. Bcero ayutopHbIx 4acoB
MertacrabunbHoe coctosiaue siaep. [loHsTre o HecoxpaHeHUU 1 | 1 | 1
MIPOCTPAHCTBEHHOI YETHOCTH B CJIa0BIX B3aUMO/ICUCTBUSAX. Omnuaiin
BoszelicTBHE pajualuy Ha )KUBOKH OPTaHU3M. 0 |0 |0

11 MexaHu3M aeseHus siaep. Bcero aynuTopHbIX 4acoB
Mexanusm nenenus siaep. OcoOeHHOCTH B AefieHnn ypaHa-235 | 1 | 1 | 1
u ypaHna-238. llenHas sanepHas peakuus. Ynpasisemas HenHas | Ouiaiin
sJIepHasl peaKuusl. 0 [0 [0

12 SAnepHas SJHepreTuka. Bcero aytuTopHbIX 4acoB
PeakTop-pazmuoxutens. Cxema siiepHOro peakropa. SAnepnas | 1 | 1 | |
sHepreTuka. [IpumeHnenue s MeIULUHBL. Ownnaitn

0 | 0 | 0

13 IIpoueccnl B3aumMoaeiicTBUSI raMMa KBAHTOB B TKAHM. Bcero ayiuTopHbIX 4acoB
[Ipoueccsl B3auMOACUCTBUS FraMMa KBAHTOB B TKaHU. 1 |1 |1
PentrenoanarnoctTuka u MeTosl ee mpuMeHeHus. ['amma-Hoxk | Onnaiin
1 METOJIMKA €r0 NPUMCHCHHS. 0 | 0 | 0

14 Paznu4nble MeTOANKH 00/ Ty4eHHsI TAMMAa KBaHTaMH. Bcero aynuTopHbIX 4acoB
Paznuynble MmeToauku oOnydyeHust ramma kBantamu. Kubep- 1 | 1 | 1
HOX M 0COOEHHOCTH €ro mpuMeHeHus. Tepanus HeUTpoHamMu Ownutaiin
Pa3HBIX SHEPIUil. 0 | 0 | 0

15 IlepciekTHBHBIE METOAbI PAAUALMOHHON TepaNuHu. Bcero aytuTOpHBIX 4acoB
[TepcriekTUBHBIE METO/IbI PAIMAITMOHHON TEPAIUU. 1 | 1 | |
OcoOeHHOCTH IPOTOHHOM JTyueBo# Tepanuu. MeTouka Ounaiin
KapaHJalIHOrO My4YKa MPOTOHOB. JIByX3HepreTuueckas 0 0 0
KOMIIBIOTEpPHAsE TOMOTpadus.

16 ConocraBiieHHe NPOTOHHOW M HOHHOH Tepanum. Bcero ayutopHbIx 4acoB
ComnocraBneHue NpoToHHON U MOHHOM Tepanuu. FLASH- 1 |1 |1
tepanusi. Tomorepanus. [Ipumenenue Texuenus-99m. Omnuaiin




| bpaxurepanus. PaguodapmmpemnapaTsi.

CoxkpalleHHble HAUMEHOBAHUS OHJIANH OMIUIA:

Oo6o03na | Ilos1HOe HaMMeHOBaHME
yeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBBIE JCKIIMU
BM Buneo-marepuainsl

AM Aynmo-marepualsl

[1p3 [Ipe3enTanmun

T Tectol

SCM DJIEKTPOHHBIE CIIPABOYHBIE MATEPUAJIbI
ncC HMHTEepakTUBHBIN CANUT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kanue

6 Cemecmp

Padora Ne 1

«Pacnpenenenne BEpOSITHOCTEN CITyYalHbIX BEJTUYUH,
HAOII0TAEMBIX B SACPHO-(DU3UUECKHUX MCCIEAOBAHUAX, U
OIICHKA UX TTapaMETPOB)»

PaGora Ne 2.
« ccnenoBanue npolecca HAKOIUICHUS! HCKYCCTBEHHOM
PaIMOAKTUBHOCTH IIPH OOJIYYCHUU DJICMEHTOB HEUTPOHAMMY)

Paoora Ne 3.
«MccrenoBanue aKTUBHOCTH MHOTOKOMITOHEHTHBIX 00pa3IioBy

Padora Ne 1.
«HM3ydenne npoCTpaHCTBEHHOTO PACIIPEAEIICHUS] HEUTPOHOB B
BOJE»

PaGora No2
«M3MepeHne SHepruu pe30HaHCHBIX HEHTPOHOB METOJIOM
OOPHOTO TTOTTIOTUTEIISD)

PaGora Ne 3
«JInddy3Hoe orpaxkeHue TEIIOBBIX HEUTPOHOB OT mapaduHay

Paoora Ne 4.
«HWccnenoBanue NOrIoOMeHNs TaMMa KBAHTOB B CBUHIIE U
ATFOMUAHUNY.

Padora NeS
«O11eHKa cpeiHe SHEPTrUU MIOOHOB KOCMUYECKOTO
W3JIYYCHHS Ha TIOBEPXHOCTH 3€MITI.

7 Cemecmp

Padora Ne 1

«M3ydyeHre KHHEMAaTHKU HEYNIPYTOro pacCessHUsI HEUTPOHOB
Ha siipax

YIIEPOaAa»

Padora Ne 2
«OrmpeneneHne ceyeHN Heynpyroro B3auMoAEHCTBUS €
AIpAMK»




PaGora Ne 3
«Omnpenenenue kodhuireHTa BHyTPEHHEH KOHBEPCHH B
SIICPHBIX TIEPEXOHAX))

Padora Ne 1
«HCCHGI[OBaHI/Ie IIOIJIOIICHUA raMMa KBAHTOB B CBUHIIC U
AITFOMUHUNY

Paoora Ne 2
«Ol1IeHKa cpeTHel YSHEPTHH MIOOHOB KOCMHYECKOT'O
I/I3Hy‘-IeHI/I$I Ha HOBCpXHOCTI/I 36MJH/I>>

Padora Ne 3
«I/I3yquI/Ie CXCEMBI pacnaz{a MCIJICHHBIX ITMOHOB»

Padora Ne 4
«M3mMepeHne xapakTepUCTHK siiep ¢ MOMOLIbI0 A deKTa
Meccbayapar

6.

B MpoueccC OCBOCHUA KypCa UCITOJBb3YIOTCA TPAAUIMOHHBIC 1 MTHHOBAIWMOHHBIC TCXHOJIOTHU:

OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

- JCKIOUOHHBIC 3aHATH:A, C IPUMCHCHHUEM aBTOPCKHUX My.]'IBTPIMeI[PIﬁHBIX TeXHOHOFI/If/’I,

- IPAKTUYCCKUC 3aHATUA,

- CaMOCTOATENbHAs paboTa CTyICHTOB,

-3aHATHUS TPOBOJATCA B aKTUBHON M MHTEPAKTUBHOU (opme.

7.

®OH/J OHEHOYHBIX CPEJICTB

@DOH/| OLIEHOYHBIX CPEACTB 0 JTUCLUILUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHUS IIAHUPYEMBbIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYUIETo,
PYOEKHOTO U MPOMEKYTOUYHOI'O KOHTPOJISI IO JUCLUIUIMHE.

CBsa3p Mexny (opMHUpPyEeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHHMS
MIpeJCTaBJIeHa B ClleAyIolIel Tadnuie:

Komnerennus HNuaukaropsl ATTecTallHOHHOE ATTecTallHOHHOE
0CBOEHMSI meponpusitue (KII 1) meponpusitue (KII 2)
OIIK-1 3-OI1K-1 2, K.p-8, K.p-15 3, K.p-8, K.p-16
Y-OIIK-1 9, K.p-8, k.p-15 3, K.p-8, K.p-16
B-OIIK-1 9, K.p-8, K.p-15 3, K.p-8, K.p-16
OIIK-2 3-OI1K-2 3, k.p-8, k.p-15 3, K.p-8, k.p-16
Y-OIIK-2 9, K.p-8, K.p-15 3, K.p-8, K.p-16
B-OIIK-2 2, K.p-8, k.p-15 3, K.p-8, K.p-16
IK-1 3-TIK-1 3, k.p-8, k.p-15 3, K.p-8, K.p-16
V-IIK-1 2, K.p-8, K.p-15 3, K.p-8, K.p-16
B-11K-1 9, K.p-8, k.p-15 3, K.p-8, K.p-16
[K-2 3-T1K-2 9, K.p-8, K.p-15 3, K.p-8, K.p-16
V-IIK-2 9, K.p-8, k.p-15 3, K.p-8, K.p-16
B-TIK-2 9, K.p-8, K.p-15 3, K.p-8, K.p-16
[1K-4 3-11K-4 2, K.p-8, k.p-15 3, K.p-8, K.p-16
V-I11K-4 9, K.p-8, k.p-15 3, K.p-8, K.p-16
B-TIK-4 9, K.p-8, K.p-15 3, K.p-8, k.p-16
[1K-6 3-11K-6 3, k.p-8, k.p-15 3, K.p-8, k.p-16




V-IIK-6 2, K.p-8, k.p-15 3, K.p-8, K.p-16
B-I1K-6 9, K.p-8, k.p-15 3, K.p-8, K.p-16

HIxanbl oeHKH 00pa3oBaTeIbHbIX JOCTHKEHHU I

[lIxana KaXX70r0 KOHTPOJIBHOTO MEPONPUSITHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJICHHOTO
MaKCUMaJILbHOI'O Oajljla BKJIIOYMTEIBLHO. MTorosas arrecranus II0 JHCHUILUIMHE ollcHMBaeTcsa 1o 100-
OayUIbHOM IIKaJie U MpeAcTaBisieT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3a/IaHAK B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUIHHOM IIKaJe ECTS y4eOHOM TUCITUILIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYZCHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWII TPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TIOCIIEI0BATENBHO,
90-100 5 — «omauuno» A YETKO M JIOTHYECKH CTPOMHO €ro
M3JIaract, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, UCIIOJIB3YET B
OTBETE MaTepUall MOHOTPapHIECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOII0» BBHICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HAET

MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He NOMycKast

D CYIIECTBEHHBIX HETOYHOCTEW B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHOY

BBICTABIIACTCS CTYICHTY, €CJIM OH HMEeT
3HAHUS TOJNBKO OCHOBHOTO MaTepHalla,
3- HO HE yCBOMWII €r0 JeTaleil, 1omycKaeT
60-64 «Y0061€MEOPUMETILHOY E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHbIC
(GopMyIHpOBKH, HApyIICHUS
JIOTHYECKOH ITOCTIEIOBATENILHOCTH B
M3JI0XKEHUU IPOTrPAMMHOI0 MaTepuaa.

OreHka «HEYIOBIETBOPUTEIBHO»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOT0 MaTepuaa, JOMyCKaeT
H 60 2-— F cymecTBeHHbIe omnOKku. Kak npasuio,
HoKe «HEYO0871eMEOPUMENLHOY OLICHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCSI CTYJCHTaM, KOTOpBIE HE MOTYT
MIPOJIOJKUATE 00yUueHue Oe3
JOTIOJTHUTEINIBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUIIIAHBI

OCHOBHAA JIMTEPATYPA:



1. U A 92 Atomuas ¢usuka T. 1 BBenenue B aToMHy10 QU3HKY, : , 2022

2. 29U A 92 Atomuas puzuka T. 2 OCHOBBI KBAaHTOBOW MEXaHUKH U CTPOEHUE IIEKTPOHHOU 0007I0UYKH
aTtoma, : , 2022

3. DU b 18 KBanToBas MexaHuka : yaeoHoe mocodue, Mocksa: Jlaboparopwus 3nanui, 2020

4. O U 83 KanroBas ¢usnka. OCHOBHBIE 3aKOHBI : yueOHoe nocodue, Mocksa: Jlaboparopus
3Hanwmii, 2021

5. OU b 43 KBanrtoBble u3mepeHus : yueoHoe nocooue, Mocksa: Jlabopatopus 3nanuii, 2020

6. OU K 17 [IpakTuKyM 1O peHIeHuIo 3a1a4 1o oomemy Kypcy ¢usuku. Konebanus u Bonusl. Onruka
., Cankr-IletepOypr: Jlans, 2022

7. 91 A 50 PagnoakTuBHOCTS : yueOHoe mocobue, Cankrt-IlerepOypr: Jlans, 2022

8. OU D 41 DkcnepumenTanbHast aaepHas ¢usuka T. 2 dusnka aaepHbIX peakiui, : , 2022

JOITOJIHUTEJIbHA S JIMTEPATYPA:
1. D1 K 20 Brenenue B GpusuKy sapa u 9acTull : yuebHoe nocodue, Mocksa: @uzmariut, 2010
2. 53 183 KganroBas (hu3uka : ocHOBHbIE 3aKoHbI, MockBa: bunom. Jlaboparopus 3nanuit, 2014

3. DU C23 CO0opHUK 1a00paTOPHBIX padOT Mo saepHoM Gusuke U.3 DneMeHTapHbIEC YaCTHIbI:
CBoOIicTBa U B3auMojeicTusa, Mocksa: HUAY MUDU, 2013

4. 539.1 C23 C60opHUK 1a00OpaTOPHBIX padOT Mo saepHOM Gusuke Y.3 DieMeHTapHbIE YaCTHIIBI:
cBolicTBa U B3anmoeicTeust, Mocksa: HUSY MUDU, 2013

5. DU C23 Coopuuk nabopaTopHbIX padot no saepror pusuke U.1 Helitpornas ¢usuka, , : MUDU,
2008

6. 539.1 C23 Coopuuk mabopaTopHBIX padot mo siaepHoi pusuke YU.1 Helitpornas ¢usmka, , :
MU®U, 2008
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CrenpanbHoe MporpaMMHOe o0ecriedeHue He TpedyeTcst
LMS U UHTEPHET-PECYPCHI:
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http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHMYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI

CrnenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecIieueHne He TpeOyeTcs

10. YYEBHO-METOJUWYECKHWE PEKOMEHJIALIUWMU JJISI CTYJAEHTOB

B cBsa3u ¢ OonpmMM 00BEMOM H3y4aeMOro MaTepualla W OrPaHWYEHHBIM KOJIMYECTBOM
3aHATUHM, paboTa CTyAEHTOB HaJ 3aJaHUsAMH, B 3HAYUTENbHON CTENeHW, JOJKHAa OBITh
CaMOCTOSITENIbHOW M cucTeMaThdeckoi. JlomyckaeTcsl MCHOiIb30BaHUE 000 HaydHOH M ydeOHOM
JUTEPATyphl U MHTEPHET-PECYPCOB MO TEMATHKe HU3y4yaeMbIX MpobiieM. PexomenayeTcs obpaiarhses K
MIPENOAABATEIIIO 32 KOHCYJIbTAL[USMU.

B paboueli mporpamMmme AMCHUIUIMHBI MPETyCMOTPEHA CaMOCTOsTENbHAs paboTa CTyIEeHTOB,
KOTOpast TPOBOJIUTCS C TEIBI0 YIITyOJIeHUs 3HAHUH 10 JUCHUTUIMHE U MTPEIyCMaTPUBACT:

- HW3yYECHHE OTACIBHBIX pa3leioB TEM JUCLHUIUIMHBI [0 MaTepHajlaM JIeKIHH W
PEKOMEHIOBAaHHOU JIUTEPATYPE;

- IOATOTOBKY K MPAKTUYECKUM 3aHATHAM;

- pabOTy ¢ UHTEPHET-UCTOUHUKAMU;

- MOJITOTOBKY K Pa3IU4HBIM (hOpMaM KOHTPOJIS;

- CTIOJIH30BAHNE KOHTOPJIBHO-U3MEPUTENIBHBIX MAaTEPHAJIOB MO yUeOHOM TUCIUIUIMHE.

IIporpaMMoOii IHMCUMIUIMHBI IIPEIyCMOTPEHO pELICHHE psiAa 3aAad B pPaMKax JOMAllHUX
3alaHuM.

[InanupoBaHHe BpeMEHHM Ha CaMOCTOSITENIbHYIO pPadOTy, HEOOXOAMMOIO Ha H3Yy4YEHHE
HACTOSUIEN TUCLHUILIMHBL, CTYI€HTaM JIy4lle BCEro OCYIIECTBIATh HA BECh CEMECTp, MpeyCcMaTpHUBas
MPU 3TOM PETYJISIPHOE MOBTOPEHHUE MPONIAEHHOI0 Marepuayia. Marepuall, 3aKOHCIIEKTUPOBAHHBIA Ha
JEeKIMAX, HEOOXOOUMO pEeryjsipHO JONOJHATh CBEICHUSIMHU W3 JINTEPAaTYpPHBIX MCTOYHHKOB,
NIPEJCTAaBICHHBIX B paboyell mporpaMme.

[To xax0i U3 TeM JUIs CaMOCTOSTENILHOTO M3y4YeHMs, NMPUBEAECHHBIX B pabouell mporpamme
JTMCLUUIUIMHBL CIIeyeT CHavaja MpPOYUTaTh PEKOMEHIOBAHHYIO JUTEpaTypy M HpU HEOOXOAMMOCTH
COCTaBUTh KPAaTKUH KOHCIEKT OCHOBHBIX TIIOJIO)KCHUH, TEPMHHOB, CBEACHHUH, TpeOyIOIMX
3alIOMMHAHUS U SBJSIOIIUXCSA OCHOBOIIOJIATAIOIIMMH B 3TOM TE€ME M JUIsI OCBOCHHS IOCIEAYIOIIHUX
pasnenos Kypcea.

JUd paclIMpeHys 3HaHUM 10 AUCLUILIMHE PEKOMEHAYETCSl UCIO0Ib30BaTh UHTEPHET-PECYPCHI:
IIPOBOJIUTH MOMUCK B Pa3IMUYHBIX CUCTEMAaxX M HCIOJIb30BaTh MaTepuajbl yueOHO-HAy4HBIX CaHTOB,
PEKOMEHI0BAHHBIX IIPENIOJABATEIEM HA JEKIIUMOHHBIX 3aHITHSX.



Matepuaisl 1 METOABI, UCIIOJIb3YEMbIE B TEUEHUE CEMECTpPA JIUIsl KOHTPOJISI 3HAHUU CTYACHTOB:

1. PerynsipHblil HHTEpaKTUBHBIN OIIPOC IO TEKYIIEMY JIOMAIIHEMY 3aJaHHUIO.

2. MToroBast mpoBepka M MpHEM JOMAIIHUX 33JJaHUN Ha MocieiHell yueOHOl Hezene.

3. [IpoBeneHne KOHTPOJIBHBIX pabOT B KOHIE KaX/I0TO pa3jiena Kypca.

4. VYCTHBI WMHTEpAKTHUBHBIA ONpPOC M OOCYXJIE€HHE Ha CEeMHHApax TEKYIIUX JIEKIHOHHBIX
MaTEpHAJIOB.

Baxno:

- OCBOMTb M «IOYYBCTBOBaTb» MacIUTaObl €IMHUI], XapaKTEPHbIX U1 O0JACTH, B KOTOPOM
pUMEHNMa sifiepHast pusuka;

- ocBouTh: cucreMy enuHul CGSE, npuMeHsATs — 3B u 3pr ans 3HEPreTUYECKUX BEJINYMH.
Maccy yacTuil (m) BBIYUCISTh B YHEPIEeTHUSCKUX AMHUIIAX (mc2). DTO He00X0UMO, YTOOBI HE OBITH
«0enoil BOPOHOI» Cpely CHEUATUCTOB, a JI0 3TOr0 — YCHEIIHO MPOUTH TEKYIIyI aTTECTalHUI0 IO
MpeMeTy;

- TpH OIICHKE pa3Iu4HbIX (u3nyeckux S(PPEKTOB MPaBHIBHO HCIOIB30BaTh (OPMYJIBI
KJIACCHYECKOW M PEJIATHBUCTCKONW (PU3UKU. XapaKTepHOW TpaHMICH «pasjiesia» B OOJBIITMHCTBE
CJIy4yaeB SIBJIAETCS] KUHETHYECKasl SHEeprus, OJIu3Kas Mo BEJIMYMHE K Macce TOKOS YaCTHIL;

- IOMHUTB! - MEUIIMHCKas (PU3MKA ¢ TPUMEHEHHEM SJICPHBIX U3Ty4eHUH ClIocOOHa HE TOJIBKO
Je4nTh (MPOAJUTH JKU3Hb YEJIOBEKY), HO NPUBECTU K MEYAJBbHOMY pPE3YyJbTaTy IpPHU NPUMEHEHHH
HETPABUIIbHBIX YMCIIOBBIX 3HAYCHUN B SI€PHO-PHU3UUECKUX METOAMKAX;

- PperyiasipHO BBIIOJHATh NPAKTHUUECKUE 3aJaHHUS M CHCTEMaTHYECKH NpopadaThIBATh
MaTepuaibl JIEKIMH. DTO KIOY K ycnexy (M BHYTPEHHEMY YAOBJIETBOPEHHUIO) IPH PETYJISPHOM
TECTUPOBAHUU 110 MaTepuaiaM JEKUUN U 00CYKACHUN pellieHusl TeKYIUX 3aaHui.

IIpu u3yueHun kypca He 3a0bIBaTh OOLIMI Te3MC: HE OTKJIAAbIBaTh HAa KOHEL CeMecTpa
HETOHATHBIE BOIIPOCH! Kypca WK crocol peleHns kakoi-nmuoo 3aaaun. [Ipenonasarens Bcerjga rotoB
«T10/ICKa3aTh MPABUIIBHYIO IOPOTY K PELICHUIO TPOOIEMBDY.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIALIMU IS IPENOJABATEJEN

Llenp kypca — naTh OyaylieMy HCCIEIOBATENII0 3HAHUSA 00 OCHOBHBIX 3aKOHOMEPHOCTSX
B3aMMOJICHCTBHS PA3UYHBIX BHUJOB KOPIYCKYJISIPHOTO H3IYyYEHHS C BEIIECTBOM C IIENBIO BBHIOOpA
MeTona g ero 3(QeKkTHBHOW perucTpanuu W ONEHKH TMPOHUKAIOUIEH CHOCOOHOCTH, IOHATH
3aKOHOMEPHOCTH CTPOEHUSI MUKPOOOBEKTOB Ha YpOBHE SIEp M YacTHLl, O3HAKOMUTHCA C METOAAMHU
WCCIIEIOBaHMs PA3IMYHbIX XapaKTEPUCTUK MHUKpPOoOOBbeKkToB. IIprobpectu ombiT (B Qu3MyeckoM
npakTuKyme kKad.7) mo MPOBEACHUIO TMPAKTHUYECKUX H3MEPEHUH B 00JIaCTH SJIEPHON (UBHKH C
UCIOJIb30BAHUEM HOHU3UPYIOUIETO M3JIy4YEHUs, Takke OO0paboTKH (U3NYECKHX pe3yJbTaTOB C
npuMeHeHrneM OBM B IMHUIO C 3KCIIEPUMEHTAIBHON YCTaHOBKOM.

OCHOBHOE BHUMaHHE yAEIAETCS:

- KAYeCTBEHHOMY TOHMMAHUIO (U3NYECKUX TIPOLIECCOB, CBI3aHHBIX C MOXO0XJIEHHUEM
U3TY4YeHHsT 4Yepe3 BelIecTBO. Pemiaercs [ByeauHas 3aJadya: HAaydduTh OLEHUBAaTh d(ddekt
B3aUMOJICHCTBUS U TOTJIOLIEHUS C LIETbI0 3alIUThl OT pajJualui, a TaKXKe MPEACTaBIATh Haubosee
3¢ (deKkTUBHBIE CTIOCOOBI PErUCTPALIMN XapAKTEPUCTUK CAMUX ITPOHUKAIOIINX YACTHII;

- TIOBEJCHUIO CEUCHMH B3aUMOACHCTBUS M TMOTEPh HSHEPIMUM KaK OT XapaKTEpUCTUK
HaJIETAIOIIMX YacTHIl (PHEpIus, Macc, 3apsj), TaKk U OT CBOMCTB BellecTBa (aTOMHBIA HOMED, 3aps,
IJIOTHOCTB);

- IOJIyYEHHIO KOJIMYECTBEHHBIX OLICHOK MOTEPh SHEPTUU B pa3HbIX (PU3HUECKUX dPPeKTax.



[Tpu n3ydenun kinaccupuKanuu QyHIAMEHTAIBHBIX YACTHII MOJIE3HO PACCMOTPETh MpoliIeMy
HUCTOPUYCCKH: CHavdaJla BBCCTHU JICTITOHLI, MC30HBI U 6apI/IOHbI. BaxHo BBecTM KBAHTOBBLIC YHCIIA:
JCNTOHHBIA W OapHOHHBIA 3apsibl. 3aTeM 0000mUTH 3amady B pamkax CTaHIapTHOW MOJENH C
Y4aCcTUEM KBApPKOB W TJIFOOHOB. Ol"paHI/ILII/ITI)CSI KBApKOBBIM CTPOCHHUEM YaCTHUI], XAPAKTCPUIYIOIIUX
aapa (MIpOTOHBI, HEUTPOHBI U ME30HKI). B KadecTBe (akynbTaTHBa MOKHO BBECTU MOHSATHE O IIBETHBIX
KBapKax (1711 0OBSICHEHHS CTPYKTYPBI OMEra-MHUHYC-TUTIEPOHA).

[TokazaTh CIOXHOCTH 1 MHOTOOOpa3ue XapaKTEPUCTUK SACPHBIX CHII, KOTOPbIE HE MO3BOJIIIOT
MIOCTPOUTh OJHY HENPOTHUBOPEUYMBYIO Mozenb snapa. Ilokazatb, 4TO B Hacrosiuiee Bpems
XapaKTepUCTUKH sJpa KAYeCTBEHHO OOBACHSIOTCS B paMKax JBYX THIIOB MOJEJEH: KamelbHOH u
obonoyeuHoi. OHa MozEIb OOBSACHIET MPOYHOCTH S/Apa K pacrajam, Apyras JaeT AMHAMUYECKHe
XapPaKTCPUCTHUKU COCTOSAHHUA — CIIMH U YCTHOCTD.

OOpatuTe BHUMaHHE CTYISHTOB (A Ooyiee pacHIMPEHHOTO W3YyYEHHUsS OTACIBHBIX
MaTepUajIoB) Ha UHTEPHET-PECYPC «siepHast pU3UKa B UHTEPHETE.

3akperuisaTh TEKyLIM MaTepuall CileayeT C IMOMOLIbI0 pElIeHUs 3aJad C YHCIOBBIMHU
MIpUMepaMHu, MO3BOJISIFOIIMMH JIyYIlle YSCHUTh MaclITaObl M B3aUMOCBSI3b CIIOKHBIX SIBJICHHUH. Jlekuuu
JIOJDKHBI ~ COMPOBOXAATHCS  HAIVISIAHBIM — WJUTIOCTPATUBHBIM ~ MAaT€pUajioM, B  YaCTHOCTH, C
UCTOJIb30BAHUEM KOMIIBIOTEPHBIX Ipe3eHTanuil. CrieayeT yaensaTh ocoboe BHUMAHUE MPOBEACHUIO
MPAKTUYECKUX PAcyeTOB, BBIMOJIHAEMBIX CTYJIEHTaMU TNpU paboTe HaJ TEKYIIUMH 3aJaHUSIMH.
I[OHYCKaeTCﬂ HCIOJIb30BAHUC CIIPABOYHLIX MAaTCpPUAJIOB, HGO6XOI[I/IMLIX JJ11 BBIIIOJIHCHUSA YUCIICHHBIX
pacyeTos.

KonTponb Tekymielt paboThl CTYAEHTOB clieAyeT MPOBOAUTh B UHTEPAKTUBHOM PEXKUME B BUE
ornpoca W OOCYXKIEHHs BBINOJIHEHHOIO [OMAaIlHEro 3ajaHus. Bce 3agaum gomainHero 3aiaHust
JOJKHBI OBITH CHAHBl MPENOAABATENI0 10 WTOrOBOM  aTTeCTalliM B KOHIE KaXKJIOTO CEeMecTpa.
Tunosele ToMaNIHUE 3aJa4l MOTYT BXOJUTh B UTOTOBYIO ATTECTALIHIO.

VYueOnast 3amaua (7 cemectp). OcHOBHasl 3ajada Kypca — JaThb OyAylIeMy MeIUIUHCKOMY
¢u3uky 0a3zoBble 3HAHHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX OCYIIECTBJICHUS M MPOTEKAHHS SICPHBIX
peaKImii, a TaK)Ke paJMOaKTUBHBIX MPEBPAILICHHUSIX PAa3HbIX THIIOB, C IEJIbI0 BEIOOpA METO1a U cIIocoba
BO3JCUCTBUS HA MHUKPOOOBEKTHl M (WJIM) M3YyYCHHMS HMX XapakTepucTHWK. lIpmoOpecTu 3HAHHS IO
METOJIaM TIPOBEACHHSI HCCIICIIOBAaHUH B OONAcCTH  SJACPHOH (U3MKH C  HCIIOJB30BAHHEM
HWOHU3UPYIOUICTO U HGﬁTpﬁJ’IBHOFO IMPOHUKAIOIICTO U3TYUYCHUS.

OcHOBHOE BHHMAaHHE YACTACTCA: - Ka4Y€CTBCHHOMY ITOHUMAaHUWIO (bI/I3I/I‘—IeCKI/IX mponeccos,
CBSI3aHHBIX C OCYIIECTBJICHHEM SAEpHBIX peakuuil. PaccMarpuBaroTcsi o0lIuMe 3HEpreTudyeckue u
KMHEMAaTUYECKNE XapaKTEPUCTHKU MPOTEKaHUs SACPHBIX PEAKIM MOJ JEUCTBUEM 3apsSKEHHBIX WU
HEUTpanbHBIX YacTull. [Ipy M3ydeHUn KMHEMAaTUKH 11eJeco00pa3HO BBECTH HMITYJIbCHYIO TUArpamMmy
KaK JUIsl yOPYTHUX MPOLECCOB, TaK M Ul SAEPHBIX PEaKLMH, NAIOLIYI0 HAIVIAHOE IPEICTaBICHUE O
Ipezenax «pasieTa» IpoAyKTOB B3aUMOAECHCTBYS;

- OCHOBHasA 4YaCTb BOIPOCOB IO ANCPHBIM pPCaKUAM OTHOCUTCA K 06HaCTI/I HU3KUX H
YMEPEHHBIX DJHEPruil, B KOTOPBIX OTpakaercs crnenuduka mnpopuiis TOATOTOBKU CTYACHTOB,
CBSI3aHHBIX ¢ METUIIMHCKON pu3ukoil. [loaToMy Gonee moapoOHO U3T0KEHBI 3aKOHOMEPHOCTH MOJENN
MIPOMEXYTOYHOTO spa. AKIIECHTUPOBATh BHUMAaHKUE HA MOHATUU AP PEepeHInaTbHbIX CEUEHUH KaK 0
SHEPTHUH, TaK U MO yrjlaM. JTO BAXKHO JJISl MPABWJIBHOIO MOJICYETA MOJHBIX CEUEHUHM B3aUMOIEUCTBUS
YaCTUIL;

- C CeOUHBIX TMO3UIMH paccMaTpUBAIOTCS BOMPOCH PAAMOAKTHUBHOIO pacmajaa: oouue
3aKOHOMEPHOCTH U pa3lIMYHbIC YaCTHBIC BUABI (anbda-, 6eTa-, ramma pacmajsl). s crernuanuzanuu
BaKHbI TOHKHC BOIIPOCHIL: SBJICHUA BHYTpeHHCﬁ KOHBCPCHUH, MeTaCTa6I/IHBHLIe COCTOSAHMS, IIpaBUJIa
orOopa TIepexo/0B, TMOCIEIOBATENbHBIM pacmaja, WCKYCCTBEHHAs paJMOAKTUBHOCTh H  T.IL



PaccmarpuBaercss MeTOOMKA CBEPXTOYHBIX HccieqoBaHui Ha mpumepax AMP u  sddexra
Meccbayapa;

- 0co00€ 3HaueHUE OTBOJAUTCS (U3UKE HEHTPOHOB (CBOMCTBA, B3aUMOJICHCTBUE, PETUCTPAIIHS,
UCTOYHUKH, 3amemsieHue). K coxanenuio, m3-3a JepuIMTa BPEMEHH BCE ITO PACCMOTPEHO OYEHb
KpaTko. JlaeTcsi TONBKO TJlaBHOE, YTOOBI CTYAEHT MOI CaM OpPHUEHTHUPOBATbCA NpU AalibHEHIIeH
WHIWBHIyATBHOU padoTe;

- B paMKax TpeOOBaHHI CIEUATbHOCTH KPAaTKO H3JI0KEHBI BONPOCH (PU3UKU ACNECHUs siAep U
OCYIIECTBIICHUS] LEMHBIX SAEPHBIX peakuuid. PaccMoTpeHo ¢usnyeckoe YCTPOHCTBO peakTopa, Kak
UCTOYHMKA DHEPruM, TaK U PaJMOAKTUBHOTO OOBEKTAa BBICOKOW AKTHBHOCTH M MOIIHOTO MCTOYHHKA
HEUTPOHOB.

OOpatuTe BHUMaHHME CTYICHTOB (A7si Ooyee pAacHIMPEHHOTO W3YyYEHHUs OTACIBHBIX
MaTepHaJIOB) HA HHTEPHET-PECYPC «saepHas PU3NKa B UHTEPHETEY.
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