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AHHOTALMS

VYdueOHas IUCHMIUIMHA «JIeTeKTOpbl HU3Iy4YeHUH B sICpHO-PU3NYECKUX IKCIIEPHUMEHTaX)»
COCTOMT W3 JIEKUMH M TNPaKTUYECKUX 3aHATHHA. B 3amaum gaHHOrO Kypca BXOIAT (OPMUPOBAHHE
0a30BBIX 3HAHUI MO PETUCTPALMU AJIEMEHTApHBIX YacTHIl U OOy4YEHHME CTYIEHTOB MPAKTUYECKUM
HaBbIKaM PabOTHI C J1abopaTopHOM 0a30if COBpEMEHHOro sKcmepuMmeHTa. Kypc mpemHasHadeH mjst
CTYACHTOB MAarucTpaTypbl, OOydalOIIMXCsl IO HAaMpaBJIEHUSAM BBICIIET0 HPOPECCHOHATBLHOIO
o0pa3oBaHus «SIaepHble pU3MKaA U TEXHOJIOTHI.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

I_ICJ'IL KypCa — HM3YUCHHUC OCHOB PCrucTpalvv 3JICMCHTAPHBIX YAaCTUILl U MPUHIHUIIOB pa6OTBI
ACTCKTOPOB I/IS.Hy‘-IeHI/Iﬁ N UX 3JICMCHTOB, HCOGXOI[I/IMI:IX AJI pCIICHUA SKCIICPUMCHTAJIBHBIX 3a/1a4 110
MMPOBCACHUIO COBPECMCHHBIX MIMTCIBHBIX 3KCIICPUMCHTOB B obiractu (1)I/I3I/IKI/I HaCTull 1 aCTpoq)I/ISI/IKI/I,
a TaKKC IMMOJIYUYCHHNEC HABBIKOB pa60TBI C JJICMCHTAaMH ACTCKTOPOB PA3HBIX KJIACCOB.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

JlaHHBIN KypC ABJISETCS YacThIO CIEUATN3AINY, SIBISIOMICHCA HEOTHEMIEMON YaCcThl0 3HAHUHN
(hu3uKa, KaK creruaiiucTa B 00J1acTi GU3HKH YaCTHII.

JInst ycneniHoro OCBOCHUS MOJI0KEHUN JAaHHOW JTUCHUIUIMHBI CTYICHT JOJIKEH:

- 3HaTh: PENATUBUCTKHE (OPMYJBI; OCHOBHBIE 3aKOHBI TEOPHUH BEPOSTHOCTH; OCHOBBI
3JEKTPOTEXHUKH W DBJIEKTPOHUKU;, OCHOBBI MEXAHMKH, ONTUKH, MOJIEKYJSPHOM TEOpUU Ta30B U
3JEeKTpOMarHeTus3ama.

- YMETbh: YUTaTh YEPTEXKHU, CXEMBbl M JIPYTyI0 TEXHUYECKYIO JIOKYMEHTAIIUIO; IMOJIb30BATHCA
M3MEPHUTENILHON anmapaTrypoil; MpOBOJAUTh MPUKHUIOYHBIC OIICHKUA U PaCyYeThl, UCKaTh HHPOPMAIINIO B
HAay4YHOM JUTEpaType.

- BJQJCTh. METOJAAMH IOCTPOEHUS MPOCTEHINMX Mojeel (DU3NIECKUX CHUCTEM; METOJIaMHU
pelieHust pacuera XapaKTepUCTUK (PU3MUECKUX CUCTEM; ITpUeMaMu PabOThl ¢ OCHOBHBIM MOHTa)KHBIM
WHCTPYMEHTOM (OTBEPTKOM, MaccaTimkaMu, O0KOpe3aMH U MasIbHIUKOM).

JlanHass ~ OUMCUMIUIMHA  SIBASIETCS  OCHOBOM  JUIsl  yCBOGHUS  JIPYTUX  JUCLUIUIMH
[IpodeccruonanbHOrO IUKIA: DKCIEPUMEHTAIBHBIE METOABl YCKOPUTEIBHOW W HEYCKOPUTEIbHOU
(U3MKN BBICOKMX OJHEpruii, (U3MKa MIOOHOB KOCMHYECKHMX JIydel ¥ MIOOHHAs JMAarHOCTHKA,
MonenpoBaHue YCTAaHOBOK M JKCIIEPUMEHTOB B O0JIACTH KOCMHYECKUX JIydeH, HEYyCKOPUTEIIbHAS
(¢u3mka BBICOKUX JHeprui, I[IpakThkymMa IO MeToJaM aHajiu3a JaHHBIX SKCIEPUMEHTAIBHBIX
KOMIIJIEKCOB U Jp.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETEHIHH:

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOH W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN




[IpodeccnonanbHbie KOMIETEHIIMM B COOTBECTBUM C 3ajjadaMd M OOBEKTaMu (00iacTsaMu

3HaHU) TPOopeCCUOHATBLHOMN 1A TEFHOCTH:

3apaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

aHAIIN3 TEXHUYECKUX U
pacdeTHo-
TEOPETUICCKHUX
pa3paboToK, y4eT ux
COOTBETCTBUSA
TpeOOBaHUSAM 3aKOHOB
B o0jacTu
MIPOMBIIIIJICHHOCTH,
SKOJIOTHH U
0€30IaCHOCTH U
JPYTUM HOPMATHBHBIM
aKTaM; OIl€HKa
COOTBETCTBUA
peiIaraeMoro
penIeHus
JOCTUTHYTOMY
MHPOBOMY YPOBHIO;
pelCH3UPOBaHNE
MIPOEKTOB, 3a5BOK,
TEXHUYCSCKNX 3aJaHHM,
OTYETOB

O0BeKT 114 00J1aCTh
3HAHUSA

SKCIEPTHBIN
UCCIIEIOBaHMS,
pa3paboTka u
TEXHOJIOTHH,
HaIpaBJICHHBIEC HA
PETHCTPALIHIO 1
00paboTKy
uHpOpMaLUH,
pa3paboTKy TeopuH,
CO3/1aHue U
pUMEHEHUE
YCTaHOBOK U CHCTEM B
obnactu (HpU3MKH s1Ipa,
YaCTHII, KOCMUYECKHX
ny4dei, Gu3uku
BBICOKUX 3HEPIrui,
acTpou3uku,
pacnpocTpaHeHus U
B3aMMOJICUCTBUS
U3ITyUYEHUS C
BEIIECTBOM

Kon n naumeHnoBanue
npogeccuoHaILHOM
KOMIIETEHIIUM;
OcHoBaHue
(npodeccuoHaNbHBIH
cranaaprt-IIC, ananus
onbITA)

IMK-11 [1] - CnocobeH k
aHaJN3y TEXHUYECKUX U
pacyeTHo-
TEOPETUICCKUX
pa3paboToK, K yUeTy uX
COOTBETCTBUS
TpeOOBAaHUSIM 3aKOHOB B
obnactu
POMBIIIICHHOCTH,
9KOJIOTHH, TEXHUUECKOM,
paaualoOHHON 1
SICPHOI OE30MACHOCTH
U IpyTuM
HOPMATHUBHBIM aKTaM

Ocnosanue:
[TpodeccrnonanbHbIi
crangapt: 40.011

Koa n naumeHoBaHue
HHIMKATOpPa
JOCTHKEHUS
npodeccuoHaIbLHOM
KOMIIeTeHI[UH

3-TIK-11[1] - 3nartb
3aKOHOJIaTeIIbHBIC U
HOPMATUBHBIC aKThI
PETYIUPYIOIIHE
JIeATEILHOCTD B
o0actu
MPOMBINIIICHHOCTH,
9KOJIOTHH,
TEXHUYCCKOH,
paaualiOHHON 1
SIIEpHON
0€30IaCHOCTH |
V-IIK-11[1] - YmeTs
MIPOBOJIUTH aHAJIN3
TEXHHYECKUX U
pacyeTHO-
TEOPETUICCKHIX
pa3paboTOK C YYETOM
HX COOTBETCTBUS
TpeOOBAHUSIM 3aKOHOB
B obOmacTu
MIPOMBIITUICHHOCTH,
9KOJIOTHH,
TEXHHUYCSCKOH,
palualMOHHOMN U

01 (S0): (0)51
0C30IaCHOCTH H
JIPYTUM HOPMATHBHBIM
aKTaMm;

B-IIK-11[1] - Bnagetsb
METOJIaMH aHaInu3a
TeXHHYECKUX U
pacdeTHo-
TEOPETHUECKHUX
pa3paboTokK, U yueTa
X COOTBETCTBHS
TpeOOBaHUSAM 3aKOHOB
B 00acTH
MPOMBIIIICHHOCTH,
9KOJIOTHH,
TEXHUYECKOH,
paJUaAMOHHOMN U




aHaJIN3 TEXHUYCCKUX U
pacyeTHo-
TEOPETUUECKHUX
pa3paboToK, y4eT ux
COOTBETCTBUS
TpeOOBaHMSIM 3aKOHOB
B 00JIacTH
MTPOMBIIIJICHHOCTH,
9KOJIOTHUHU U
0€30MacHOCTH H
JIPYTUM HOPMAaTHUBHBIM
aKTaM; OlICHKa
COOTBETCTBUS
MpeIaraeéMoro
peuieHus
JOCTUTHYTOMY
MHUPOBOMY YPOBHIO;
peleH3upOBaHNe
MIPOEKTOB, 3a5BOK,
TEXHUYECKUX 3aJIlaHUM,
OTUYETOB

MPOBEACHUE HAYUYHBIX
HUCCIIEIOBAaHUN
MOCTaBJIEHHBIX
npo0em;
(hopMynHpPOBKa HOBBIX
3a/1a4, BOZHUKAIOIIUX B
X0J1€ Hay4HbIX
uccaeaoBaHmil; paboTa
C Hay4YHOU
JUTEPaTypoil ¢
HCIIO0JIb30BaHUEM
HOBBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHH, CICKECHHUE
3a HAy4YHOU
IIEPUOIUKOM;
pa3paboTka METOJIOB U

UCCIIEI0BaHMS,
pa3paboTka u
TEXHOJIOTHH,
HarpaBJICHHbIC HAa
pEruCTpanuio u
00paboTKy
uHpOpMaLH,
pa3paboTKy Teopuu,
CO3/1aHue U
pUMEHEHNE
YCTAHOBOK U CHCTEM B
obnactu UMKy sSapa,
YaCTHI], KOCMUYECKHX
ayuel, pusuku
BBICOKUX HEPIHUH,
acTpou3UKH,
pacrpocTpaHeHUs U
B3aMMOJICHCTBHS
U3JTY4YEHUS C
BEIIECTBOM

3JIeMEHTapHbIE
YaCTHUIIBI, KOCMUYECKUE
JTy4H, YCKOPUTEJIbHBIE
IKCTIEPUMEHTHI,
acTpodusuka,
MaTeMaTHIECKUe
MOJIENIN /TS
TEOPETUYECKOI0 U
9KCHEPUMEHTAIBHOTO
HUCCIEN0BAHUN IBICHUN
U 3aKOHOMEpHOCTEH B
obnactu (pU3NKU
BBICOKUX HEPIHUH,
KOCMHYECKUX JIy4eH,
YCKOPHUTENbHBIX
IKCTIEPUMEHTOB,
acTpou3uKu

ITK-12 [1] - Cnocoben
00BEKTUBHO OLICHUTH
mpeiaraeMoe perieHne
WM TIPOCKT 10
OTHOIICHUIO K
COBPEMEHHOMY
MHPOBOMY YPOBHIO,
ITOJATOTOBHUTH
AKCIIEPTHOE
3aKIIIOUYEHNE

OcHosanue:
[TpodeccrnonanbHbIf
cranaapt: 40.011

Hay4YHO- UCCJIEA0BATEIbCKUI

IIK-16.2 [1] - Cniocoben
AKCIUTyaTHPOBATh
JIETEKTOPBI U YCTAaHOBKU
B 00nacT pu3uKu
BBICOKUX PHEPTUil U
acTpOpU3UKH,
MPOBOJUTH UX
HCIIbITaAHUA, PEMOHT U
ONITHMHU3AIHIO
XapaKTCPUCTHK.

Ocnoeanue:
[TpodeccrnonanbHbIi
cranaapt: 40.011

SIIEPHON
0€30MacHOCTH H
JPYTUM HOPMATHUBHBIM
aKTam

3-TIK-12[1] - 3nartb
OCHOBHBIE€ KPUTEPUHU
OIICHKU
MpeIaracMoro
pELIeHUs WIH MPOEKTa
M0 OTHONICHHIO K
COBPEMEHHOMY
MHPOBOMY YPOBHIO ;
V-IIK-12[1] - YmeTs
OIICHUBATH
npeajiaraeMbie
penieHus Ha
COOTBETCTBHUE
COBpPEMEHHOMY
MHPOBOMY YPOBHIO,
MOATOTOBUTH
3KCHEPTHOE
3aKJIIOYEHUE;
B-IIK-12[1] - Bnagets
HaBBIKAMH
MOATOTOBKHU
SKCTIEPTHBIX
3aKJIFOYEHUH T10
npeaiaracMbIM
MIPOEKTaM

3-T1IK-16.2[1] - 3nath
¢duznueckue
MPUHIIUTIBI 1
OCHOBHBIE METOTBI
perucTpanuu
JJIEMEHTAPHBIX
YacTul], OCHOBHbIE
3JIEMEHTHI
JETEKTUPYIOIINX
CHCTEM, IPUHIIUTIBI
paboThl AETEKTOPOB U
YCTaHOBOK B 00J1aCTH
(U3KUKH BBICOKUX
SHEpPrui u
acTpOoU3UKH.;
V-IIK-16.2[1] - YMmeTh
IUTAHUPOBATh U

puOOpoOB AJis OpraHU30BBIBATH
perucTpanuu COBPEMEHHBIN
MOHU3UPYIOUINX H busnaeckuit
ANIEKTPOMArHUTHBIX 9KCTIEPHMEHT,
W3ITYYCHUN; BBIOOD IPOBOJTUTH




TEXHUYECKUX CPEJICTB,
MOJITOTOBKA
obopyaoBaHus, paboTta
Ha
IKCIIEPUMEHTATBLHBIX
(buznyeckux
yCTaHOBKaX; BBIOOD
HEOO0XOINUMBIX
METOJIOB
WCCIIeIOBAHMST;, aHAITN3
[I0JIy4aeMOM
(buzmgeckoit
uHpOpMaINU C
WCTIOIb30BaHUEM
COBPEMEHHOM
BBIYHCIIUTEIILHOMN
TEXHUKHU

IIPOBEJICHUE HAYYHBIX
HUCCIIEIOBAaHUN
IIOCTABJIEHHBIX
npo0em;
(opMyIHpPOBKA HOBBIX
3aJ1a4, BOSHUKAIOIINUX B
X0JI€ HAy4YHBIX
uccaeaoBaHmil; padboTa
C HAy4HOH
JUTEPaTypoil ¢
HCII0JIb30BAHUEM
HOBBIX
MH(POPMALIMOHHBIX
TEXHOJIOTHH, CIICKEHHUE
3a HAY4YHOU
TIEPUOIUKOM;
pa3paboTka METO/I0B U
puOOpoB AJis
perucrpamnuu
MOHU3UPYIOLIUX U
ANEKTPOMArHUTHBIX
M3ITy4eHui; BbIOOD
TEXHUYECKUX CPECTB,
MO/ATOTOBKA
o0opyaoBaHus, pabota
Ha
AKCIIEPUMEHTATBHBIX
(buzrueckux
yCTaHOBKAaX; BBIOOD
HEOOXOTUMBIX
METOJIOB
UCCIIEIOBaHMs; aHATIU3

3JIEeMEHTapHbIE
YaCTHILIbI, KOCMUYECKUE
Jy4H, yCKOPUTEIIbHBIE
JKCIIEPUMEHTBI,
actpodusuka,
MaTeMaTH4ecKue
MOJIENIN /TS
TEOPETUYECKOI0 U
JKCIIEPUMEHTAIBLHOTO
HUCCIENOBAHUN IBICHUN
Y 3aKOHOMEPHOCTEN B
obnactu (u3NKU
BBICOKUX YHEPTHUH,
KOCMHMYECKUX JIy4YeH,
YCKOPHUTENbHBIX
HKCIEPUMEHTOB,
acTpou3uku

ITIK-3 [1] - Criocoben
OLCHUBATH
MEePCIEKTUBBI PA3BUTHS
aTOMHOMW OTpPACIIH,
HCIIOJIb30BaTh €€
COBPEMEHHEBIE
JIOCTHIKECHUS U
MNEPCAOBLIC TCXHOJIOTHHA
B Hay4HO-
HCCIEA0BATEILCKOM
JIeSITeIIbHOCTH

OcHosanue:
[TpodeccuonanbHbIi
cranaapt: 40.008

MPOEKTUPOBAHUE U
OTITUMH3AITHIO
JIETEKTOPOB U
YCTaHOBOK B 00J1aCTH
(U3HUKH BBICOKUX
SHEpPrui u
acTpo(pU3MKH.;
B-ITIK-16.2[1] -
Bnagers MmeTonamu
pa3pabOTKH HOBBIX U
MOJIepHHU3AIUU
CYIIECTBYIOIINAX
JIETEKTOPOB U
YCTaHOBOK ISt
HAy4YHO-
WHHOBAIIMOHHBIX
UCCIICI0BAHUN B
obnactu pusmku
BBICOKHX DHEPIUid U
acTpOpU3UKH.
3-1IK-3[1] - 3naTh
JOCTHKCHHSI HAYIHO-
TEXHUYECKOTO
nporpecca ;
V-IIK-3[1] - YmeTh
MPUMCHSTH
MOJTy4YEHHBIC 3HAHUS K
PEIIeHHIO
MPAaKTHYECKUX 3a/a4.;
B-TIK-3[1] - BmameTn
METOJIaMHU
MOJICITUPOBAHHSI
buznyeckux
IIPOLIECCOB.




II0JIy4aeMOM
¢buznueckoit
nHpOpMaINU C
WCTIOTh30BaHUEM
COBPEMEHHOM
BBIYHCIIUTEIILHOMN
TEeXHUKHU

4. CTPYKTYPA M COJAEP)KAHUE YUEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBI, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

HaumenoBanue
pa3nesa yueOHOM
AUCHUILTHHBI

IL.II

Henenn

Jlexnumn/ Ipaxkr.
(cemuHnapsi )/

JlaGopaTopHble
padoThbl, yac.

KOHTPOJIb ((popma*,

O0s3aT. Tekymmii
Hees )

MakcnMaJabHBIN

0aJi1 3a pazgea™*

pasnena (popma*,

ATTecTanusa
HeJ1eJs1)

HNuaukaropsl
OCBOCHHUS

IOMIOATAHIINIA

2 Cemecmp

1 OCHOBHBIE
JIETEKTOPOB.

OJICMCHTBI

K-8

~
[\
9}
N

[\
(V)]

KN

1
o0

2 OCHOBHBIE THUIIBI

JACTCKTOPOB.

9-15

Kn-15
(25)

25

KH1-15

3-IIK-

3-I1K-
16.2,




A
K-
16.2,
B-
K-
16.2,
3-TIK-

V-
I1K-3,
B-
I1K-3

Umoeo 3a 2 Cemecmp 30/15/0 50

KonTpoabHbie 50 30 3-11K-
MeponpusitTusi  3a 2 11,
Cemectp V-
IK-
11,

B-
IK-
11,
3-I1K-
12,

V-
[K-
12,

B-
IK-
12,
3-T1K-
16.2,
V-
IK-
16.2,
B-
IK-
16.2,
3-T1K-
3,

V-
[K-3,
B-
[IK-3

* — COKpalleHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cyMMa MaKCHMaJbHBIX OaJioB JOoJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(unn) sK3aMeH

CoxparieHne HauMEHOBaHUHM (POPM TEKYIIETO KOHTPOJIS M aTTECTAlUH Pa3/iesioB:

O0o3ua | [To1HOE HAMMEHOBAHME
YyeHue

30 3ayeT ¢ OLEHKOH




Kn Komnoksuym

KN KonTposb no uroram

3 3auer

KAJIEHJIAPHBIN IVIAH

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

/| qac. , yac. yac.
2 Cemecmp 30 15 0

1-8 OcHOBHBIE 3JIEMEHTbI IETEKTOPOB. 16 8

1 BBenenue B 1eTeKTOPHI M3JIy4E€HHH M 3J1€MEHTAPHBIX Bcero ayiutopHsIX 4acoB
YacTHL 2 | 1 |
OcHoBHBIE YacTu IeTeKTOpoB. ["'abaputel. CBETOM3OIAIINS. OHnnaiin
Hanpsixenue nutanus. | |

2 OcHOBHBIE POLECCHI B3AMMOAEHCTBUA YACTHIL U Bcero aynutopHsIx 4acoB
U3J1y4YeHHUs C BellecTBOM 2 | 1
HoHun3anoHHble U palualluOHHbIE OTEPH 3aPSKEHHBIX Ownnaitn
yactull. BzaumoaencTeue raMMa-KBaHTOB C BEILIECTBOM.

KackaHbie TUBHH.

3 YcrpoiicTBa AJ1s1 OHU(PPOBKH AHAJIOTOBBIX CHTHAJIOB Bcero ayutopHbIx 4acoB
Ocnosuble xapaktepuctuku ALIL 3apsgo-mudpossie 2 | 1 |
npeobpazosarenu. ALIl mopa3psaHOro B3BEIMBaHMUS. Omnutaiin
[MTapannensueie AL | |

4 CnexkTpoMeTpuyeckne TPAKTHI 1eTEKTOPOB Bcero ayutopHbIx 4acoB
JluHamMuueckuii Auana3oH npudopa. JJuCKpuMUHATOPBHI. 2 | 1 |
PaszpsaHocTb. @POHT-3HA 3JIEKTPOHUKA. Owunaitn

| |

5 OcHOBHBIE XapaKTepUCTUKU GOTONPHEMHHKOB Bcero ayiuTopHbIX 4acoB
YerpoiictBo u ipuHIUI pabotel @Y. Buasl tuHOIHBIX 2 | 1 |
cucrem OIV. Omnunaiin

| |

6 DoT031eKTPOHHBIE YMHOKUTEIU Bcero aynuTopHbIX 4acoB
MeTtoasl u3mMepeHus Ko3pPuIreHTa ycuneHus, TIMHEHOCTH, 2 |1 |
JOKUTTEpa U IyMoB. [Ipen- u nociae uMItyJibChl. Owntaiin

| |

7 Kpemnuessbie poroymuoxuresnu (SiPM) Bcero ayiutopHsIx 4acoB
[Mpunnmn padoTsl. [IpenMyniecTBa U HETOCTATKH. 2 | 1 |
Oco0EeHHOCTH aMITUTYTHOTO CIIeKTpa. JIMHEHHOCTD. Ownuaiin

| |

8 JderexkTopsl ndinyuyenus Yepenkosa Bcero ayiuTopHbIX 4acoB
Pacuer cBeroBbixona. Kanopumerpuuecknii pexxum. Bonasle u | 2 | | |
atMocdepnbie nerektopsl. Jlerekropst HEBO/JL, IceCube. Ownnaitn
UYepenkoBckue aeTekTopsl o0cepBaropun TAIGA.

9-15 OcCHOBHBIE THIIBI 1ETEKTOPOB. 14 7

9 Heopranuveckmnec CUMHTHIISINUOHHBIE 1ETEKTOPbI Bcero ayiutopHsIx 4acoB
[IpencraBieHue o MeXaHU3Max CUMHTUIIALNUN. CBETOBBIXOI. 2 | 1
Bpewms BeicBeurBaHus1. [ UTPOCKOMMYHOCTB. Ownnaitn

| |
10 Oprannyeckue CHUHTHLISIIHOHHBIE 1€TEKTOPbI Bcero aynuTopHbIX 4acoB




CpaBHeHHE OPTraHMUYEKUX U HEOPTaHUYECKUX CHUUHTUIUISITOPOB.
JIeTeKTOpbI CUCTEMBI KaJUOPOBOYHBIX TeNeCKONOB. CueTUnKu
ycranoBku HEBO/I-IITAJL.

2 |t

Omuiaiig

11

I'a3oBbIe KeTeKTOPHI

['eiirepoBckuii pexxuM U redrepoBckue Tpyoku. Pexum
OrpaHUYeHHOro crpumepa. JpeiidoBbie kKamepsl.
Koopaunarno-tpekossiii nerexkrop JAEKOP. KoopaunatHo
TPEKOBasi yCTAaHOBKA Ha JIper(OBBIX KaMepax.

Bcero AYAUTOPHLBIX 9YaCOB

2t

Ownutaiig

12 Mi1ooHHBIE TeJIECKOIIbI U F'0I0CKONbI Bcero aynuropHbIX 4acoB
3aza4u MIOOHHOM TMarHOCTUKU. PacueTr CBETOCHUIIBI MIOOHHOTO | 2 | 1 |
Teneckona. MroonHsle rogqockonsl YPAI'AH u CuMI'. Ownaiig

| |

13 JleTeKTOpPHI TENJIOBBLIX HEUTPOHOB Bcero ayiutopHbIx 4acoB
OcoOeHHOCTH perucTpanuu (POHOBOTO MOTOKA TETIIIOBBIX 2 |1 |
HeulTpoHoB. Peructpanus neittponos B ILIIAJI. YcTanoBku Ownuaiin
Heittpon, [IPU3MA u YPAH. | |

14 JleTeKTHPYIOIIIHE CHCTEMBbI IS1 MCCIeI0BAHUS IIHPOKUX Bcero aynuTopHbIX 4acoB
aTMoc(epHbIX JIUBHEH 2 | 1 |
OcobeHHOCTH pa3BepTHIBAHUS JETEKTOPOB HA OOJIBIION Omnutaiin
wiomaad. MyabTUKOMIIOHEHTbIE cUcTeMbl. [IpuBs3Ka mo
BpPEMEHH.

15 Kaau0poBka 1eTeKTOPOB. AHAJIU3 JAHHBIX Bcero ayutopHbIx 4acoB

IKCIIEPUMEHTAIbHBIX KOMIICKCOB.
Kammbposka armochepuabiMu MiooHaMu. O1leHKa OTKIJIMKA
CLIMHTHJUISILIMOHHOTO IETEKTOPA Ha OKOJIOBEPTUKAJIbHBIN

MrooH. KaimmOpoBka uepeHKOBCKHX 1eTeKTOpoB. [loHsaTHE
TPUITEPHOI cucTeMbl. KimacTepHbIi 10AX01 OpraHu3anuu
YCTaHOBOK.

2 ]

Omu1aiig

CokpailieHHbIe HAUMEHOBAHUSI OHJIANH OIIIIHIA:

Oo6o3una | [losiHOe HaMMeHOBaHMe
YeHHue
oK DJIEKTPOHHBIN KypC
1M [ToTHOTEKCTOBBIN MaTepual
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Buneo-marepuaisl
AM AyJMo-MaTepualibl
[Ip3 [Ipe3eHTaumu
T TecTsl
5CM OJIEeKTPOHHBIE CITPaBOYHBIE MAaTEPUAJIb
ncC WNHTEepaKkTUBHBIN CAUT
5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

3aHATHS 10 AMCUMIUIMHE MPOXOAST B MHTEPAKTUBHOM (opme: MpOBEICHHE MPAKTUYECKUX
3aHATUNA, OOIME IUCKYCCHU, CaMOCTOSITENbHAasg paboTa CTYIEHTOB, KOHTPOJIbHBIE BOMPOCHI IS
MIPOBEPKHU CTETICHH YCBOCHUS MaTepHana, 3alluTa BBIMOTHEHHBIX IPAKTUYECKUX PadoT.



6. ®OH/J OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTHNA TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILINHE.

Cesi3p Mexay (GOpMHUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH TabnuLe:

KoMmnerenuus NHauKkaTopbl 0CBOEHUSA ATTecTalMOHHOE MePONpHsITHE
(KIT 1)
IIK-11 3-TTK-11 30, K1-8, K1-15, K1-8, Ki-15
V-TIK-11 30, K-8, K1-15, Ki-8, Ki-15
B-TIK-11 30, KH1-8, KI1-15, Ki-8, Ki-15
I1K-12 3-ITK-12 30, K1-15, Kn-15
V-TIK-12 30, K1-15, Kn-15
B-TIK-12 30, K1-15, Kn-15
[IK-16.2 3-11K-16.2 30, K1-15, Kn-15
V-I1K-16.2 30, KH-15, Kn-15
B-I1K-16.2 30, K1-15, Kn-15
T1K-3 3-11K-3 30, KH1-8, KI1-15, Ka-8, Ki-15
V-TIK-3 30, K1-8, K1-15, Kn-8, Ki-15
B-TIK-3 30, K1-8, K1-15, Kn-8, Ki-15

HIkanbl oneHKH 00pa3oBaTEeNIbLHbBIX 10CTHKEHUI

[Ikana Ka>kAOTO KOHTPOJBHOTO MEPONPUSTHS JIKUT B mpeaenax oT 0 10 yCTaHOBICHHOTO
MaKCHUMAaJIbHOTO 0aJila BKIIIOYMTENbHO. MITOroBast arrecranus o AMCUUILUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OamoB, 3apabOTaHHBIX CTYJCHTOM IPHU BBITIOJTHEHUH
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

HToroas orieHKa BBICTABISIETCSI B COOTBETCTBUHU CO CHGI[yIOIJ.[CfI IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB 0aJUTbHOM TIKaJe ECTS y4eOHOH TUCIUIUIHHEIL

OlLeHKa «OTIINYHOY» BBICTABIISACTCS
CTYJIEHTY, €CITH OH IIyOOKO M TIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
MCYEPIIBIBAIOIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO yBA3bIBATH
TEOPHUIO C PAKTUKOM, UCTIONB3YET B
OTBETE MaTepual MOHOTPpapUIECKO

JUTEPaTYPHL.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTYAEHTY, €ClId OH TBEPAO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY

4 — «xopouto»
nu3jgaract €ro, He JOITyCKasa

70-74 D CYIIECTBEHHBIX HETOYHOCTEHN B OTBETE
Ha BOMPOC.
65-69 OneHKa «yI0BIETBOPUTEIHHOY

BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
60-64 E 3HAHUS TOJIBKO OCHOBHOI'O MaTepuaa,




HO HE YCBOWJI €T0 JIETAICH, TOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUJIbHBIC
(hopMyTUPOBKH, HAPYIICHUS
JIOTUYECKOM TT0CIeI0BATENLHOCTH B
M3JI0’)KCHHMH NPOrPaMMHOI'0 MaTepHaia.

OneHKa «HEYI0BIETBOPHTEIHHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKu. Kak npasuio,
«Hey0081emBOpUMENbHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCSI CTYJCHTaM, KOTOpPBIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.

OueHouHble cpeacTBa NpuBeeHbI B [Iproxkennn.

7.  YYEBHO-METOJMYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. O1 b 42 AtomHas u sigepHas GU3UKa: paJuOaKTUBHOCTh U MOHU3UPYIOIIUE U3TyUCHHUS ;| Y UeOHUK
11 By30B, Mocksa: FOpaiir, 2021

2. O M 74 CratucTruuecKkre METOJIbI KOHTPOJIS KauyecTBa M 00paboTKa IKCIIEPUMEHTAIbHBIX JTAHHBIX
: yue6HOe mocobue st By30B, Mocksa: FOpaiir, 2021

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. D1 C 65 Marepuaisl U 3JIEMEHTHI JEKTPOHHON TEXHUKU. [IpOBOAHMKY, TOITYyIIPOBOAHUKH,
TMRJIEKTPUKY : yueOHoe mocobue, Cankt-IlerepOypr: Jlanp, 2021

ITPOTPAMMHOE OBECIIEYEHUE:

CrenanbHOE MPOrpaMMHOE 00eCTIeYeHUE He TpeOyeTcs

LMS 1 UHTEPHET-PECYPCHI:

1. Caiitr Hayuno-o6pasoBarensroro niearpa HEBOJI (http://nevod.mephi.ru/)

2. ScienceDirect is a leading full-text scientific database offering journal articles and book chapters
(http://www.sciencedirect.com/science/journals/)

3. Nature Publishing Group (NPG) (http://www.nature.com/)

4. Springer. Providing researchers with access to millions of scientific documents from journals, books
(http://link.springer.com/)

5. Hayunas snektponnas 6uommoreka eLIBRARY.RU. (http://elibrary.ru/)



6. Onexkrponnas oubnuoreka HUAY MUDU (www library.mephi.ru)
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUTIINHBI

1. MynbTumMeauiinbiil ipoextop (47-204)

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALIUU JIUIA CTYAEHTOB

[Ipy wm3yueHHH OCHOBHBIC 3JEMEHTHI JETEKTOPOB CTOUT OOpPaTHUTh 0cOOOE BHHMMAaHHE Ha
¢u3nveckne TMPUHLIUIBI PETUCTPAIlMM YaCTHIl W H3JIyYeHHUs. B ciydae Hamuuus «mmpoOenoB B
3HAHUAX» PEKOMEHAYETCS HE OTKJIaJblBas H3Y4YMThb JIUTEpAaTypy IO JaHHOMY BOIIpOCY, JIMOO
MIPOCMOTPETh MHTEPHET-PECYPChI, MPU ITOM JIydllle HayaTh ¢ Haubosee npocThiX. [Ipu BhIMOIHEHUH
MPaKTUYECKHUX 3aJ]aHHi, B Clly4ae HEOINBITHOCTH, CIeAyeT 0OpaTUTh BHUMAaHHE HA MPUEMBI BIaJCHUS
WHCTPYMEHTaMU NPENoJaBaTess U OJTHOKYPCHUKOB JUJISl TOCJIEYOUIETO EPEHATUSI HABBIKOB.

ITpu u3y4yeHHH OCHOBHBIX THUIIOB JIETEKTOPOB ClieAyeT OOpaTUTh BHUMAHHE HA CIOXHOCTb U
6€301acHOCTh MPUMEHEHUS TOTO MM MHOTO JIETEKTOpa, a TaK)Ke SKOHOMUYECKYIO 11e1eCO00pa3HOCTb.
PazButne B cebe KPUTHYECKOTO MOJAXOAAa KpailHe BakKHO JUIs OyIyIIero SKCIEepHUMEHTaTopa u
MOMOTaeT B JaJbHEWIIEM MpH YYacTUH B IUIAHUPOBAHWM W OPTraHU3AlMH KPYMHBIX (PU3HUecKux
JKCIIEPUMEHTOB.

10. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TPEIIOJIABATEJIEM

Ilenp Kypca — HM3yd4eHHE OCHOB PETUCTPALMM IEMEHTAPHBIX YacTUI[ M NPHUHLUIOB padOThI
JE€TEKTOPOB M3IYYECHUH U UX 3JIEMEHTOB, HEOOXOAUMBIX ISl pEIIEHHs SIKCIIEPUMEHTANIBHBIX 3a/1a4 110
IIPOBE/ICHUIO COBPEMEHHBIX JJIUTEIbHBIX YKCIIEPUMEHTOB B 00JIACTH (PU3UKU YACTHULl U acTPO(PU3UKH,
a TaKKe MOJIy4eHHE HaBBIKOB PA0OTHI C 3JIEMEHTAaMH JIETEKTOPOB Pa3HBIX KJIACCOB.

MHorue W3 MarucTpaHTOB 3aKOHYMJIM OakajgaBpuaT B  HHXKEHEPHBIX BY3ax, HeE
OpPUEHTUPOBAHHBIX Ha IMOJTOTOBKY (U3UKOB-IKCIIepuMeHTaTopoB. [losTomMy HeoOxoammo ocoboe
BHUMAaHHE YJICJIUTh BBOJHBIM pa3jieiaM, MOCBAIICHHBIM TNPHUHIMIAM pPabOThl JETEKTOPOB M HX
anemMeHTOB. IIpu mnpoBeneHMM MNPAKTHUYECKUX 3aHATHM PEKOMEHIYETCs YacTb BPEMEHM YJIEIUTh
BHMMAaHHUE JETEKTOpaM M CHCTeMaM 3KcnepumeHTanbHoro komiviekca HEBO/I, paccmarpuBas ux
paboTy B pexuMme 5Kcno3uuuu. DOpMyNHpPOBKY MpPAKTHYECKMX 3aJaHUM CIelyeT BBIIOJIHATh
MOJIPOOHO, a TaK e JIOMyCKaTh UCIOIb30BAHNE MHTEPHET-PECYPCOB MPU pabOTe HaJ 3aJaHUSMHU.

KoHTposab paboThl CTy1€HTOB IPOBOJUTH B BUI€ KOJJIOKBHYMOB.

ABTOP(BI):



Xoxnos Cemen CepreeBud



