MpunoxeHue 8
Paboyas nporpamma AucUMNINHbI
CoBpeMeHHOe nporpaMmmMmpoBaHue

1. BHewHWe TpeboBaHUs

Tabnmya 1.1

Komnemenyun @roOC: OIIK.1 cioco0HOCTH cCaMOCTOATETHHO 0CYINECTRIATH HAYTHO-HCC/IEI0BATEIHCKYIO
JIeSITeILHOCTH B COOTBETCTBYIOMIEH MPodeccHOHATLHOI 00/IACTH ¢ NCI0/IH30BAHAEM COBPEMEHHBIX METO10B
AccieJOBAHNS 1 HH(POPMANHOHHO-KOMMYHHKAIIMOHHBIX TeXHOJIOIHIl; ¢ uacmu cedyiouiux pe3yismamos
obyuenusn:

y3. YMeTb CaMOCTOSITENbHO OCYLLECTBAATH Hay4YHO-UCC/IeJ0BaTe/NbCKYIO AeSTeNbHOCTb B COOTBETCTBYHOLLEN
npodeccroHaibHO 061aCTU C UCMONb30BaHMEM MH(POPMALIMOHHO-KOMMYHUKALMOHHbLIX TEXHONOT Ui

2. TpeboBaHus HI'TY K pesysibTaTtam 0CBOEHUS ANCLUM/INHbI

Tabnmuya 2.1
PesynbTaTbl M3yHeHNSA ANCUMUMINHBI MO YPOBHSIM OCBOEHMUS (MMETb dopmbl opraHuzaymm
npeacTaB/ieHWe, 3HaTb, YMeTb, BMafleThb) 3aHATUN

AvcumnnnHa no BbIGOPY acnmpaHTa

OlNK.1.y3 ¥MeTb CaMOCTOATE/IbHO OCYLLECTBNATHL HAyUYHO-UCCNeA0BaTE/TbCKYHO
[esATeNIbHOCTb B COOTBETCTBYHOLLEN NPOGeCCUOHATbHON 06/1aCTW C UCNO/Ib30BaHUEM
NHOPMALMOHHO-KOMMYHUKALMOHHbIX TEXHO/I0T UM

1.3HaTh OCHOBHBIE TAPaTUTMBL IPOTPaMMUPOBAHESL, MeTo/IbI paspaborku [1O u Nekuyn; CamocTosTeNbHas
METO/IbI 00ECIIeYeHMS €10 Ka9ecTBa, 3HaTh OCHOBHBIE YIPABISIONIHE KOHCTPYKIMA | paoTa
ST Python u C++.

2. YMerhb AITOPUTMHIECKH PEAIN30BaTh MOCTaBICHHYIO 3a/Ia1y Ha U3YYEHHBIX HE‘KU,VII/I; CamocTosaTeNnbHas
SA3BIKaX MNporpaMMUPOBaHUSA BRICOKOTO YPOBHS, OPraHU30BaThH pa3pa60TKy u pa60-|-a

TECTHPOBaHUC IPOIPaMMHOTO IPOAYKTA IIO ITOCTaBIICHHOMY TCXHUICCKOMY

3a TAHUIO.

3. CogeprxaHue 1 CTPYKTypa y4ebHOn AuCumnanHbl

Tabnmya 3.1
CcbI/IKN Ha
o AKTUBHbIE
Tembl nekuunmn YUacbl | pesynbTaThbl YyebHas aeATe/IbHOCTb
(hopmbl, Hac.
00yYeHus

CemecTp: 6

AvpakTnyeckas eanHuua: CoBpeMeHHOe NPorpaMmmmnpoBaHime




1. BBegeHue

BeegeHve. OpraHusaums
3aHATWIA, NOArOTOBKa pabouyeii
cpefbl Ansa Kypca. Pabota B
KomaHAaHow cTpoke ¢ OC GNU
Linux. Cuctembl C6OpKW.
CucTeMbl KOHTPO/ISt BEPCUIA.
PefakTopbl, MHTErpUpPOBaHHbIE
cpeabl paspaboTku (IDE).

VcTopuryeckoe BBefeHwe:
apxuTekTypa 9BM,
NCronb30BaHme
NH(OPMALMOHHBIX TEXHO/OI Wi
B CTECTBEHHbIX HayKaX, A3blKU
nporpamMmMm1poBaHus.
CoBpeMeHHble HanpasneHns
ncnonb3osaHus MO B Hayke:
yrnpas/ieHuWe annapaTypoi, céop,
XpaHeHue, NoOAroToBKa 1 aHanuns
[aHHbIX, MOAENNPOoBaHWe,
TEOpeTUYEeCKme pacyeThbl 1
CUMBO/IbHbIE BbIYMCIEHNS,
npeacTasfieHne JaHHbIX.
KoHuenums "60MblUMX AaHHbIX".
OpraHu3zauus MO B 60/1bLLNX
Hayu4HbIX npoekTax (B-thabpuku,
3KcnepumeHThbl Ha BAK).

2. NIHTepnpeTmpyemble A3bIKK,
OCHOBbI NPOrpaMmmu1poBaHns Ha
A3blKe Python

O6CyXaeHne UCTOYHUKOB
NH(opMaumn ans
CamMoCTOSTE/IbHOW PaboTbl.
Onpoc-06cyxaeHne
NOTeHLMaNbHbIX 3a4ay no
cosgaHuio MO, KoTopble MoryT
BO3HUKHYTb Nepef
CnyLuaTeniaMun B npoecce
BbIMO/IHEHUSA UX HAaYYHOM
paboTbl. MnaHMpoBaHne
OTYETHbIX MPOEKTOB.

3. Mapagurmel
nporpammupoBaHus, OOIT, ®I1,
opraHu3aLms rnpotecca
pa3paboTKu, TeCTMpOBaHUe

Mapagmrmol
MporpaMmm1poBaHns, UCTOPUS.
OOI, oCHOBHbIe KOHLEMNLMS,
crneyndmKa NpUMeHeHus,
Kputnka. ®I1. OpraHusauns
npouecca paspaboTku,
pas/iMyHble MOZeNu.
TecTupoBaHwue, BUABI,
WHCTPYMeHTapuia, TDD.




4. A3blK Python: OO, ®I1,
MeTanporpamMmM1poBaHme,
CTaHAapTHbIe NaKeTbl,
TecTupoBaHme

1,2

MHTepnpeTnpyemble A3bIKu
nporpammupoBaHus. Linkn
REPL, 6aiiTkoa. OCHOBbI
NporpaMmMrnpoBaHuns Ha A3blKe
Python. KommeHTapuu,
BbIPaXXEHWS, NepeMeHHbIe,
CTporas grHamm4yeckas
TUnm3ayms, 6asosble TUMbI,
CTPOKM, CMIUCKU, KOPTEXMN,
CfioBapu, ynpasneHve
NCNOSTHEHMEM, OpraHu3aLus
KoZa, BBOA/BbIBOS.

A3bik Python: dhyHKUMK,
06paboTKa UCKNHOYEHNIA,
Knaccol, HacnefoBaHue,
WHTPOCMEeKUMA, AeKopaTopsl,
anemeHTbl @1, B3aumogeicTame
C CUCTEMOM, perynspHble
BbIpaXXeHus, gpyrve
CTaHAapTHbIE NaKeTbl.
MofaepXkka KOHTPOSIA KavecTea
(TecTupoBaHue).

5. A3bIk Python: npuknagHble
nakeTbl 1 MO Ana Hay4HOl paboThbl
(NumPy, SciPy, Root ...)

1,2

A3bIK Python: npuknagHble
nakeTbl 1 MO Ansa Hay4HOI
pabotbl (NumPy, SciPy, ROOT

6. Komnuavpyemble A3bIKK,
OCHOBbI NMPOrpaMMMpPOBaHNA Ha
A3blke C++

1,2

Cneundika paboTbl €
KOMMUANPYEMbIMMN A3bIKaMK.
PazgenbHas KoOMNUAAaLUmS.
OpraHu3auus n atansl
MoAroTOBKW NPOrpaMm K
NCNOSTHEHWIO. VICXOAHBIA KOA,
0OBEKTHBINA KOJ, 6UBANOTEKMN,
1CNosIHAeMas nporpaMma.
PazpnensieMble 6UGINOTEKN.

7. A3blk C++: Knaccel,
MeTanporpamMmMupoBaHme,
CTaHAapTHas 6mubnmnoTeka

1,2

OCHOBBbI MpoOrpaMMMpoBaHunA Ha
A3blke C++. KOMMeHTapuu.
BbipaxkeH1s 1 NPOCTbIE TUMbI.
NepemeHHbIE, cTporas
cTaTmyeckas Tunmusayms,
KOHCTaHTHOCTb Y U3MEHUYMBOCTb
(volatile). MpocTpaHCTBO MMEH.
CTpyKTypa nporpammel,
ynpas/eHne UCTONIHEHUEM.
CcbInkun 1 ykasatenu. Bugbl
pacnpeseneHue namaTu.
MpocTOii BBOA-BbIBOA, CTPOKM,
KOHTeliHepbl. OnucaHme 1
onpeaeneHne QyHKUUNA,
curHatypa QyHKumK.




8. A3bIKk C++: TeHAeHUMN
passuTus, MO ans Hay4Hoi
paboThbl, Apyrue coBpeMeHHble Al

1,2

A3blk C++. O6BbEKTBI M KNaccChl,
HacnefoBaHve, NosIMMopgn3M,
peanunsauma NoIMMopQu3ma,
RTTI, >XM3HEHHbIA LKA
00beKTa, BUPTYa/IbHbIE
(hyHKUMK. Meperpyska QyHKLWii
1 onepatopos. KoHuenuwus
naTTepHOB, NPUMepbI
peanunsaumy Ha C++.
VickntoyeHna, nx
1CNosb30BaHWe, Nepexsar,
peanunsauus, Nnpobremsbl.
MeTanporpaMmMmpoBaHue,
LwabsoHbI, cneLmanmnsaums,
BapuaHTbl peasinsaumu,
anropuTMbl U nTepatopsl, STL.
O6cyXaeHNe TUMUYHBIX OLLIMOOK
MpY UCMO/b30BaHNM A3bIKa.
MakeTbl ANa TeCTUPOBaHUA

A3bik C++, 0630p HanpaBsneHns
passutusa: C++11, C++14,
npoekt C++17. Mpumepsl MO
A1 Hay4HoI paboTbl: ROOT,
Gaudi, Geant4, CLHEP.

Jpyrue coBpemeHHble Al n
nnatgopmel: Fortran, Java un
JVM, C#, F# 1 .Net, Erlang,
Haskell n ap.

4. CamocTosATeNbHas paboTa 0bydaroLLerocs

CcbINIKK Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMocToATENbHOW PaboThl pesynbTaThl
BbIMNOJ/THEHWE |[KOHCYNbTaUUmn
06y4eHus
CemecTp: 6
1 |I'Io,u,r0TOBKa K 3aHATUSAM |1, 2 |100 |17

: Jincnumn 4. B. MporpammupoBaHme. O6beKTHO-OPUEHTUPOBAHHOE NPOrPaMMPOBaHME [DNeKTPOHHbI
pecypc] : 3aNeKTPOHHbII y4ebHOo-MeTogMYecKmin komnnekce / [, B. JincuumH ; HoBocmo. roc. TexXH. yH-T. -
Hosocunbupck, [2011]. - Pexum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157445. - 3arn. ¢
JKpaHa. BactoTkmHa W. A. MporpammypoBaHme Ha A3blke BbICOKOr0 YPOBHS [SNeKTPOHHBIV pecypc] :
3/MEKTPOHHbIN Y4e6HO-METOAMYECKIMIA Kommneke / V. A. BactoTKmnHa ; HOBOCKG. roc. TeXH. YH-T. -
Hosocubupck, [2011]. - Pexum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000156309. - 3arn. ¢
3KpaHa.

2 |I'Io,qr0TOBKa K aTTectaumu |1, 2 |23 |2

: Jivenumn 4. B. MporpammupoBaHme. O6beKTHO-OPUEHTUPOBAHHOE NPOrpaMM1pPoBaHMe [SNeKTPOHHBIN
pecypc] : aNeKTPOHHbIV yuebHo-MeToauYecKuiA KoMmnneke / [, B. JiucmumH ; HoBocKb. roc. TexH. yH-T. -
Hosocunbupck, [2011]. - Pexum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157445. - 3arn. ¢

3KpaHa. BactoTkuHa L. A. MporpaMmypoBaHmne Ha A3blKe BbICOKOT0 YPOBHS [SN1eKTPOHHBIN pecypc] :
3MEKTPOHHbIN YUYe6HO-METOANYECKIMI Kommneke / V. A. BactoTKmnHa ; HOBOCKG. roc. TeXH. YH-T. -
Hosocnbupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000156309. - 3arn. ¢

3KpaHa.




5. TexHonorusi obyveHus

[.N5 opraHu3aLym U KOHTPO/IS CaMOCTOSTE/IbHOI PaboThbl 06YYatoLLMXCs, a TakxKe NPoBeaeHus
KOHCYNbTaLWiA NPUMEHSIHOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TexHonorum (taén. 5.1).

Tabnuua 5.1

[eAatesibHoOCTb

VHhopMaLMoHHO-KOMMYHUKALMOHHbIE TEXHO0T M

VHhopmmpoBaHue

e-mail

+ 1 CD-ROM.

6. Jlntepatypa

OcHOBHas nTepaTypa

1. 3aiine M. T'. [IporpammupoBanue. CTpyKTypHOE POrpaMMHUPOBAHHE, MOANPOrPAMMBI, CTPOKH
: yaeOnoe rocobue / M. T'. 3atities ; HoBocu®. roc. TexH. yH-T. - HoBocubGupcek, 2016. - 101, [1] c. :
ui., Tadn.. - Peskum moctyna: http://elibrary.nstu.ru/source?bib_i1d=vtls000230274

2. Kobsutsirckuii B. I'. Mudopmartuka u nporpamMmupoBasue [ DiIeKTPOHHBIH pecypc] | KOHCIIEKT
nexuuii / B. I'. Kobsutsackwii ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000162665. - 3aru. ¢ sxpaHa.

3. Yupruk A. A. IIporpammuposanue Ha C++/ A. A. Huptuk. - M. [u ap.], 2010. - 346, [1] c. : .

VIHTepHeT-pecypchl

1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «MznmarensctBo Jlaney : https://e lanbook.com/

3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBbC "Znanium.com" : http://znanium.com/

5.

7. MeToun4ecKoe 1 nNporpaMmHoe obecrieveHme

7.1 MeToaunyeckoe obecrneyeHme

1. Bactotkuna U. A. IIporpaMmmupoBaHiie Ha A3bIKe BHICOKOTO YPOBHS [ DNIEKTPOHHBIN pecypc] :
3JIeKTPOHHBIN yueOHO-MeTonuueckuii komrieke / M. A. Baciotkuna ; HoBocuO. roc. TeXH. yH-T. -
Hosocubupck, [2011]. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000156309. -

3ari. ¢ sKpaHa.

2. Jlucuuus /1. B. IIporpammupoBanue. O6beKTHO-OpUEHTHPOBAHHOE MPOrPaMMHUPOBAHNE
[DrexTpoHHbIi pecypc] : 3/IeKTpOHHBIN yueOHO-MeToauueckuii komruieke / 1. B. JlucuuuH |
Hogocu6. roc. Texn. yH-T. - HoBocubupck, [2011]. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000157445. - 3ars. ¢ sxpana.

7.2 CneumannsnpoBaHHoe nporpaMMHoe obecrneyeHme

1 Microsoft Windows
2 Microsoft Office




8. MaTepnanbHO-TEXHNYECKOE obecrneyeHwue

IMpe3eHTaLMOHHOe 060pY/A0BaHNEe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaumnoHHOE 060pYyA0BaHMe [ns NpoBefeHNs NEKUMOHHbIX 3aHATUN
(MynbTUMeLMa-NPOEKTOP, 3KPaH, KOMMbIOTEP
AN15 yNpaBaeHns)




denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKICHHE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTET

Kadenpa snextpodu3nueckux yCTaHOBOK U YCKOPHUTEINEH

“YTBEPXIAIO”

JNEKAH ®T®

K.(p-m.H., mouent U.W. Kopenb
2 r.

(13

®OH/I OHEHOYHBIX CPEJICTB

MOAYJIA " ®u3dnka ny4KoB 3apsKeHHBIX YACTHIl M YCKOPHUTEJIbHAasi TEXHUKA (MOAyJIb)" 1o
MaTepuaiaM JMCIUIIIHHBI

JucuuninHa no Bpidopy acnupanrta: Beenenue B pU3NKy 3JIeMEHTApPHBIX YaCTHI]

O6pazoBarenbHas nporpamma: 03.06.01 ®usuka u actpoHomust, npoduins: Gusuka MyyKkoB
3apsHKEHHBIX YaCTUI M YCKOPHUTEIbHAS TEXHUKA

HoBocubupck 2017



1. O06o0meHHasi cTpyKTypa GoH/Ia OLIEHOYHBIX cPpeAcTB MOAY s ""DU3UKA MyYKOB
3apsisKeHHbIX YACTHUIl U YCKOPHUTEJIbHAS TeXHUKA (MOYJIb)'" 10 MaTepHaJIaM AU CHUIIMHBI
O06o0061eHHas CTpyKTypa (DOHAA OIIEHOYHBIX CPEICTB MO MOAYJII0 " DU3NKA MYYKOB 3aPsIKEHHBIX

YACTHI U YCKOPHUTEJbHAsl TeXHUMKa (MOAYJb)'" mo MarepuasaM AMCUUIVIMHBI  J(UCIUIIMHA TIO
BEIOOpY acnimpaHTa: BBeneHune B pu3uKky 3JeMEHTApHBIX YacTUIl TpuBeaeHa B Tabmnwuie.
Tabmumma

ITanbl OLEHKH KOMIETEeH NI

IToxa3zaTenun

Meponpusitust
®opmupyembie copMHpORARHOCTH Texyero IIpoMeskyTOUHAS
KOMIETeHIHH KOMIIeTeHI Ui Tembl KOHTPOISI p y
(3HaHMs, yMeHUsl, (KypeoBoii arrecranus
HABBIKH) npoexr, PI3(P) (3K3ameH, 3a4eT)
ap.)
OIIK.1 cnoco6HocTh |31. 3HaTH JeiicTBue 11 KJIaCCUYECKUX DK3aMeH, BOIIPOCHI 1-
CaMOCTOSITEILHO COBPEMEHHOE nosieit. CBoOOTHBIE 34
OCYILECTBIIATh COCTOSIHME HAay4YHBIX |JarpaHXuaHbl. beamaccoBble
Hay4HO- HCCIIeIOBaHUH B BEKTOPHBIE TIOJIS U
HCCIIEIOBATEIbCKYIO |00MacT (PU3UKH KaTnOpoBOYHAS
JIeSITeTBHOCTD B 3JIeMEHTapHBIX WHBapUAHTHOCTH. JIoKabHBIE
COOTBETCTBYIOILIEH  |4acTHI] B3aUMOJICHCTBUS MOJIEH.
npodecCHOHATBHON Uznydyenne aToMOB,
obiacTu ¢ MYJBTHIIONIEHOE Pa3IOKCHHE,
HCIIOJIE30BaHIEM AEKTPIYCSCKUA U MaTHUTHBIN
COBPEMEHHBIX THUIIBI IEPEXO0JI0B, IPaBUIIA
METOZOB orOopa. lHBapuaHTHast TeOpUs
HCCIENOBaHUA U Bo3MmyuieHuid. opmyna Buka,
uH(OpMaLMOHHO- Jquarpammsl OeiiHMaHa.
KOMMYHHUKAITMOHHBIX KBaHTOBBIIT KOMIIBIOTED,
TEXHOJIOT Ui anroputMsl ['poepa u Hlopa.

Metox 3¢ eKTHBHBIX
JIarpaHKMAaHOB, TOCTPOCHHE
WHBapUAHTHBIX aMIUIATY]I C
YYeTOM HETPEePHIBHBIX H
JVICKPETHBIX CHMMETPHUH.
OcHoBaHMsI KBAHTOBOH
MEXaHHUKH: CTaOMIBHOCTh
aToMoB, ¢popmyna Ilnanka,
TPUHITAIT HEONPEACICHHOCTH
I'eiizenGepra, BOIHBI 1€
Bpoiins. [Tapagokc DitHmTeiHa-
ITomonbckoro-Po3ena,
HepaBeHcTBa benna. KBantoBbie
KaHaIbI cBs3u. [IpeoOpazoBanus
BOJIHOBOH (pyHKITUH
OTHOCHUTENILHO IOBOPOTOB,
COOCTBEHHBIH YIIIOBOIf MOMEHT
yactunpl. Crive 1/2,
mpeoOpa3oBaHus CIIHHOPOB,
CIIO’KEHIE MOMEHTOB.
[Ipouenypa KaHOHUYECKOTO
KBaHTOBaHUs. KBaHTOBaHME
CKAJISIPHOTO TI0JIS, KBAHTOBAHHE
AJIEKTPOMArHUTHOTO OIS,
PanuanmoHHbIe IONIPaBKH,
MIETJICBBIC HMHTETPAIIBL,
Pa3MepHOCTHAsI peryspu3anus,
MTOHSATHUC IEPCHOPMHUPOBKH.
Paccestame persITHBUCTCKIX
3JIEKTPOHOB B KYJIOHOBCKOM
nose. [lonsipuzanrionHepie

s dexTrl. PenaruBucTckue
BOJIHEI Jie bpoiins, ypaBHeHue
Kneitna-®oka-I"opnona.
CB0OOIHBIE PEIICHHSI.




JIMiCKpeTHBIC U HETIPEPBIBHBIC
cumMeTtpuu ypaBHeHusa KieitHa-
®doka-I'opaona. CummeTpun
(hM3HUECKUX 3aKOHOB.
HenpepreiBHBIE cCHMMETPHH:
TPAHCIISINH, BpaIleHS,
npeoOpazoBanus ["anues,
npeobpa3oBanus Jlopenua.
JIMCKpETHBIC CUMMETPHU:
OTpakeHHs, oOpalieHue
BPEMEHH, 3apsi/I0Basi YETHOCTD.
CrioHTaHHOE HapYIICHUE
CUMMETpPHH, TOJICTOYHOBCKUE
0030HBI, MEXaHU3M XHITCA.
CrannmapTHas MOJIENb
AJIEKTPOMArHUTHEIX, CTIA0BIX
CWJIBHBIX B3aUMOJIEHCTBUH.
Teopust BO3MyILEHUHN A
JMCKPETHOTO CIEKTpA.
CekynsipHO€ ypaBHEHHUE.
Teopust BO3MyILEHUH AJIs
HENpPEPHIBHOTO CIEKTPa,
npasuiio Oepmu 1
BEPOSATHOCTH MIEPEX0aa.
[IpencraBnenue
B3auMojeicTBus. Teopus
paccesHUs, OOPHOBCKOE
pasnoxenue. daszoBas Teopus
paccesHus, OTHIecKast
Teopema. ToKIeCTBEHHOCTh
yacTull, HepMHUOHBI U OO30HBI.
IIpencraBnenue uucen
3aI0JIHEHHMS1, OTIEPATOPBI
POXKACHUA U YHUUTOKCHUSA.
Ypasuenue [Jupaka. Anredpa
ramma-marpui. CBoOoIHBIE
pemrenus. JIucKpeTHBIE U
HETPEPHIBHBIC CHMMETPUH
ypaBHeHHs J{upaka.
[NonspuzannoHHas MaTpuIa
IUIOTHOCTH JIEKTPOHOB.
Vpasuenue lllpenunrepa B
KYJIOHOBCKOM I10JI€. YPOBHU
SHEpPIruy aToMa BOAOPO/a.
Omneparop Pynre-Jlenna.
Vpasuenue llpeaunrepa B
OCHWISITOPHOM IMOTEHITHATIE.
OmnepaTopsl poXKACHUS-
YHHYTO)KCHUS, BEIYUCIICHUE
cpeqHuX. YpaBHEHHUE
peaunrepa, Guznueckuii
CMBICJT BOJTHOBOH (DYHKITHH.
Omneparopbl GU3NIECKUX
BCJIMYNH, BBIYUCJICHUC CPCIHUX,
KOoMMyTartop. PacribiBanue
BOJIHOBOTO ITaKeTa.
OnTUMabHOCTh TayCCOBOTO
nakera. [IpeobpazoBanue
BOJIHOBOH (DYHKIIUH IIPH
NIepexo/ie B IPYryl0 CUCTEMY
orcuera. VIHBepcust BpeMEHH.
VYpaBHenust Makcgeiia.
JIMiCKpeTHBIC U HETIPCPBIBHBIC
cummerpuu. [lonsipuzanus
cBeTa, mapametpsl CTokca.
DneMeHTapHBIC TTPOIIECCHI
KBaHTOBOH 3JIEKTPOIUHAMUKH:
b depeHIaTbLHBIC CEUCHHS,




MOJISIPU3aMOHHBIC 3P (EKTHI.

2. MeToauka ouneHKH 3TanoB GopMupoOBaHNs KOMIIETeHIIHII B paMKax MoayJif ""®Pu3nka my4koB
3apsisKeHHbIX YACTHIl U YCKOPUTEIbHAS TEXHUKA (MOAYJIb)" 10 MaTepuajaM JUCUUNJIMHBI.

[IpomexyTounas arrectanus 1o MOAYI0 "@®uU3NKa NMYYKOB 3apSIZKeHHbIX YACTHI H YCKOPUTEIbHAS
TeXHUKA (MOIYJib)" M0 MaTepuHajiaM JMCHMILIMHBI MPOBOAUTCS B 5 cemecTpe - B opMe dK3aMEHa,
KOTOPBII HanpaBJieH Ha OLEHKY copmupoBanHocTH KomnereHmit OITK. 1.

OO011me npaBuiia BEICTABJICHUS OLIEHKU 10 AUCLUILIMHE ONPEAEIAI0TCs O0allIbHO-PEUTUHIOBON CUCTEMOM,
NpUBEJCHHON B paboueil mporpamme mMoayis "®dusuka MydKoB 3apsOKEHHBIX YaCTHII M YCKOPHUTEIbHAS
TEXHUKa (MOAYJIb)" IO MaTepragaM JUCLMITIHHBIL.

Ha ocHoBaHuu npuBeIEHHBIX Aajiee KPUTEPUEB MOXKHO CJieNaTh OOLIMM BBIBOJ O CHOPMHPOBAHHOCTU
xomnereHuuu OIIK.1, 3a koTOpbIe OTBEUAET JUCLUIUINHA, HA PA3HBIX YPOBHSX.

OO0mas xapakTepucTHKA YPOBHeH 0CBOCHUsI KOMIIeTEeHIHIA.

Hu:ke moporoBoro. YpoBeHb BBITIONHEHHS PadOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHWA,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTUYHO, ITPOOENIbl MOTYT HOCUTh CYILIECTBEHHBIH XapakTep,
HEO0OXOMMbIE MMPAKTUYECKHUE HAaBBIKM PAOOTHI C OCBOEHHBIM MaTepHaIoM C(hOpMUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IMPOrpaMMoi OOy4deHHsl Y4eOHBIX 3a/JaHUil HE BBIIOJIHEHBI WIIH
BBINOJIHEHBI C CYIIECTBEHHBIMU OIIUOKAMHU.

IloporoBblii. VYpoBeHb BbINOJHEHUS pabOT oOTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE CO/IepKaHNE Kypca OCBOEHO YaCTHYHO, HO IPOOeNbl He HOCAT CYIECTBEHHOI'0 Xapakrepa,
HEOOXOMMbIEe MPAKTUUECKHE HAaBBIKU PabOThI ¢ OCBOEHHBIM MaTe€pHUalioM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO IMPEyCMOTPEHHBIX MPOrpaMMoil 0OyueHHs y4eOHBIX 3a/JaHUM BBIIOJIHEHO, HEKOTOpHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OLIMOKaMHU.

ba3oBbIi. YPOBGHL BBITIOJTHCHU A pa60T OTB€YacT BCCM OCHOBHBIM Tpe6OBaHI/I}IM, TCOPECTUUCCKOC
COACPIKAaHUC KypCa OCBOCHO IOJIHOCTBIO, 0e3 Hp06eJ'IOB, HCKOTOPBIC IPAKTUYCCKHUEC HABBIKU pa6OTI>I C
OCBOCHHBIM MarcpuaiomM C(i)OpMI/IpOBaHI)I HEAOCTATOYHO, BCC MPCAYCMOTPCHHBIC nporpaMMoﬁ O6y‘IeHI/I$I
yqeGHHe 3aaHus BBIIIOJIHCHBI, KQY€CTBO BBLIIIOJHCHUA HMU OJHOT'O M3 HUX HC OIICHCHO MHWHHMAJIbHBIM
quCJIOM 68.J'IJ'IOB, HCKOTOPBIC U3 BBINTOJHCHHBIX SaIlaHI/II\/'I, BO3MOXHO, CoacpKar OIIHOKH.

IIpoaBuHYTHINA. YPOBEHb BHIOIHEHHUS Pa0OT OTBEYAET BCEM TPEOOBAaHUSAM, TEOPETUUECKOE COMIEpPIKaHUE
Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOeIoB, HE0OX0AMMbIE MPAKTUYECKUE HAaBBIKU PabOThI ¢ OCBOEHHBIM
MartepuaioM c(hopMUpPOBaHBI, BCE NPEAYCMOTPEHHBIE IpOrpaMMoi o0OyueHHs YydeOHble 3aJaHus
BBITOJIHEHBI, KAYECTBO MX BBIIMOJIHEHHS OIIEHEHO YHCIOM OaioB, OJU3KUM K MAaKCUMAJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUUECKIH YHHBEPCUTET»

Kadenpa snexrpodusnueckux yCTaHOBOK U YCKOpHUTENEH

HacnopT IK3aMCHa

1o Moayto "®u3KKa My4YKoB 3apsXKEHHBIX YaCTUIl U YCKOPUTEIbHAS TEXHUKA (MOIYyIB)" 1O
MaTepHuajiaM TUCHMILIHHBI «/{uciumniuHa no BeIOOpy acnupanTa: Beenenue B pusuky
3JIEMEHTApHBIX YaCTHUID», 5 CEMECTP

1. Meroauka oneHKH

DK3aMeH IPOBOAUTCA B YCTHOW ¢opme 1o Omiieram. buner gpopmupyercs no cienyromemy
MpaBUITy: MEPBbI BOMPOC BHIOMpAETCS U3 Iuana3zoHa BorpocoB 1-20, BTOpoi BOMPOC U3 auana3oHa
BOMpocoB 21-34 (cnmcok BOMPOCOB MpHUBEAEH HMWKE). B Xoie sk3ameHa mpenojaBareiib BIIPaBe
3a/1aBaTh CTY/CHTY JIOMOJHUTENIbHBIE BONPOCKHI U3 00111ero nepeyts (1. 4).

dopma 3K3aMEeHALMOHHOI0 O1JIeTa

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
®akynbrer OTO

Buaer Ne
K 9K3aMEeHy 10 TUCUUIUINHE «/luciuminHa no BeIOOpY acniupanTa: Beenenue B pu3uky
AJIEMEHTApHBIX YaCTHUID)

1. IIpeoOpa3oBanus Jlopenna.
2. DAEeKTpUYECKOe U MarHUTHOE TUTIOIBHOE U3ITyUeHHE

VYTBepxato: 3aB. kKapenpoi noixHocTs, DO
(ToIIHUCH)

(mara)

2. Kpwurepuu oueHkun

e OrtBeT Ha KaXKIbl TEOPETUUECKUN BOMPOC OUJIETa CUMTAETCSI HEYAOBJIEeTBOPUTEIbHBIM,
€CIIM CTYJICHT He CIIOCOOEH JIaTh ONpeesieHHs OCHOBHBIX MOHATUH. OueHka cocrasiser (
bannos.

e OrTBeT Ha KaX/Iblil TEOPETUUECKUI BOMPOC OMIIETa 3aCUNTHIBAETCS] HA MOPOTOBOM YPOBHE,
€CJIU CTYJEHT IPHU OTBETE Ha BOIPOCHI JAeT ONpeesieHHe OCHOBHBIX MOHATUHN U SBJICHUMH,
HO HE MOMKET YeTKO OOBACHUTh (DPU3NYECKHE OCHOBBI PAaCCMATPUBAEMBIX SBJICHUN U
CJIENICTBUS JJIs1 TEOPUH | npakTuku. O1eHka coctasisieT oT 0 10 5 6amios.



e  OTBeT Ha KB TEOPETUIECCKHI BOIIPOC OMIeTa 3aCUUTHIBAETCS Ha 6a30BOM YPOBHE, €CITH
CTYJIEHT INPU OTBETE Ha BOIPOCHI JACT OMpPEJIECICHUE OCHOBHBIX IMOHATHI W SIBJICHUH, B
OCHOBHOM MOXXET 00BSCHUTH PUPOY U GU3NYECKHE OCHOBHI pacCMaTpUBAEMbIX SIBJICHUH,
HO IIPU 3TOM HE MOXET OTBETUTh HA JOIOJIHUTEIbHBIC BOMPOCHI MPENOIaBaTENs 110 TEME
Bonpoca. OeHKa cocTaBisieT oT 5 10 15 6aos.

e OrBeT Ha KAKIBIA TCOPETUYECCKHI BOIPOC OMiIeTa 3aCYUTHIBACTCS HAa MPOJABHHYTOM
YPOBHE, €CIIU CTYJICHT MPH OTBETE HA BOMPOCHI JIaCT ONPE/ICICHUE OCHOBHBIX MOHATHH H
SIBJICHUH, IMOHMMAeT NpPUPOaYy, (PU3NUYECKUE OCHOBBI M MPAKTUYECKYIO 3HAYMMOCTh
paccMaTpUBaeMbIX SIBJICHHI U MX CBS3b ¢ (QU3MUYSCKUMH 3aKoHaMH. OIeHKa COCTaBJIsCT OT
15 no 20 6amnnos.

3. [Ixana oneHku

B o0mieii omeHke Mo AWCHMILTAHE OaJUThl 32 SK3aMEH YYHTHIBAIOTCS B COOTBETCTBUU C
npaBWiiaMd  OaJNTbHO-PEHTHHIOBOM CHCTEMBI, NPUBEICHHBIMA B palouell mporpamMme
muciuiuinabl. CyMMapHas OICHKa CTYJEHTA IO TUCIUIUIMHE CKJIAJIbIBACTCS W3 OIICHOK 32
paboTy B ceMecTpe B X0Jie TEKYILEro KOHTPOJIs ycrneBaeMocTu (MakcuMyMm — 60 OamioB) u
OIICHKH 3a dk3ameH (MakcumyM - 40 6amioB). [lepeBon onenku crynenta u3 100-0amisHOM
mkanel B 15-ypoBHeByto mkany ECTS U TpagullMOHHYIO YETHIPEXYPOBHEBYIO MIKATY
ocymecTBisiercss coriacHo mnpuHstomy B HI'TY monoxenuiro o OauibHO-pEHTHHTOBOM
CUCTEME.

4. Bompocsl K 3K3aMeHY 10 AUCHUIINHE «/{McHIMNIMHA 10 BLIOOPY acUpPaHTa:
BBenenue B Gu3HMKY 3j1€eMEHTAPHBIX YACTHI

[TpeoOpazoBanus ["anumes.

[IpeoOpazoBanus Jlopena.

OueHuTh BpeMs )KU3HU aTOMOB B KJIACCUUYECKOM MOJIEIH.

Vpasuenue lllpenunrepa, puznueckuii CMbICT BOJIHOBOW (DYHKITHH.
Omneparopbl PU3NYECKUX BETUYHH, BEIUUCICHUE CPETHUX, KOMMYTATOP.
PacnpiBaHME BOJIHOBOTO IMAKETA.

[TpeoOpa3oBanue BOIHOBOW (DYHKIIMHU IPU MEPEX0JIE B IPYTYIO CUCTEMY OTCYETA.

el A S

[IpeoOpa3zoBanusi BOJTHOBOM (YHKIIMH OTHOCHTEIBHO TIOBOPOTOB, COOCTBEHHBIN
YTJIOBOM MOMEHT YaCTHUIIBI.

o

CnoxeHne MOMEHTOB.

10. YpaBuenue Illpenunrepa B ocuM/UIATOPHOM noTeHuuane. OnepaTtopbl poKIACHHS-
YHUUTOKEHUS, BBIUUCIIEHUE CPETHUX.

11. YpaBuenue lllpenunrepa B KyJOHOBCKOM MOJI€. YPOBHH SHEPTHHM aTroMa BOJAOPOJA.
Oneparop Pynre-Jlenna.

12. ITapanokc DiiHmreiina-ITononsckoro-Po3ena, HepaBencTra bea.
13. KBaHTOBBIM KaHal CBSI3H.
14. KBaHTOBBII KOMIIBIOTEP, aITOpUTM ['poBepa.

15. Teopus BO3MyIIEHNH U1 JUCKPETHOTO cnieKTpa. CeKyIsipHOE ypaBHEHHUE.



16.

17.
18.

19.

20.

21

26.
27.

28.

29.
30.
31.
32.

33.

34.

Teopus BO3MYILIEHHN ISl HEIPEPBIBHOTO CIEKTpPa, paBuiio GepMu 11t BEpOATHOCTH
nepexona.

Teopus paccestHus, OOPHOBCKOE Pa3JIOKECHUE.

VYpaBuenue Kielina-®oxka-I'opaona. CpoOoanble pemieHus. JUCKpeTHbIE U
HEIpPEPHIBHBIE CHMMETPHUU.

VYpaBuenus MakcBemna. /luckpeTHble W HeNpepbIBHBIE cuMMeTpuH. [lomspusarus
cBeTa, napamerpsl CToKca.

VYpaBuenue upaka. CBoOoaHbIE perieHus. [JucKkpeTHbIe U HeNIPEePhIBHbIE CAMMETPUN
ypaBHeHus /lupaxa.

. [lonApuzannonHast MaTpuia JIOTHOCTH JIEKTPOHOB.
22.
23.
24.
25.

Paccestnue pensTUBUCTCKUX 3JIEKTPOHOB B KYJIOHOBCKOM TIOJIE.
ToxaectBeHHOCTH yacTull. [IpeacrapneHue yncen 3anoaHeHus st 0030HOB.
ToxnectBeHHOCTh yacTull. [Ipencrapnenne uncen 3amnoiHeHus it GEpPMUOHOB.

I[eﬁCTBHe I KIIaCCHYCCKHUX MTOJICH. CBO6OI[HBI€ JarpaH>XvuaHbl JJI CKAJIIPHOI'O U
CIIMHOPHOTO IT0JIA. YPaBHeHI/Iﬂ JABWXCHHA.

CrontanHoe HapymeHue CUMMETPUH, I'OJIACTOYHOBCKHUC 6030HBI, MEXaHM3M XUITCA.

Yactuupl 1 B3aumopeicteuss CTaHIapTHOM MOJAENTN 3JIEKTPOMArHUTHBIX, CIAObIX U
CHJIBHBIX B3aUMOJICHCTBUH.

KBaHTOBaHUME CKaNSPHOTO MOJIS, ONEPATOPHI POKACHUA-YHUUTOKEHHUS, IPOCTPAHCTBO
doxka.

KBaHTOBaHHOE 31IE€KTPOMArHUTHOE I10JIE, U3Iy4YCHUE aTOMOB.
DNEKTPUYECKOE U MArHUTHOE AUIOJIBHOE U3TyYCHHUE.
WNuBapuanTHas teopus BozmyuieHui. ®@opmyiia Buka, nuarpamMmvsl @eitHMaHa.

OneMeHTapHble TPOLECChl KBAHTOBOM HIEKTPOAMHAMHUKHU: Jau(depeHInalbHbIe
CEYEHUs, NOJAPU3AUOHHbIE () (DEKTHI.

Pangnarnmonnsle HOIIPABKH, pa3MepHOCTHas perynspusanus, MIOHSITHE
NEPEHOPMUPOBKHU.

Meton >(@eKTUBHBIX JarpaHKMaHoOB, MOCTPOCHHE HHBAPHUAHTHBIX aMIUIUTYZ C
Y4E€TOM HEIPEPBIBHBIX U TUCKPETHBIX CUMMETPHI.
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1. O06o0meHHasi cTpyKTypa GoH/Ia OLIEHOYHBIX cPpeAcTB MOAY s ""DU3UKA MyYKOB
3apsisKeHHbIX YACTHUIl U YCKOPUTEIbHAs TEXHUKA (MOAYJIb)'" 10 MaTepuaJamM IUCUUIIMHBI
O06o0061eHHas CTpyKTypa (DOHAA OIIEHOYHBIX CPEICTB MO MOAYJII0 " DU3NKA MYYKOB 3aPsIKEHHBIX

YAaCTHIl U YCKOPHUTEJbHAsl TeXHUMKa (MOAYJb)'" mo MarepuasamM JUCHMIUIMHBI  J(UCIUIIMHA TIO
BEIOOpY acnirpanTa: KOMIBIOTEpHBIE TEXHOJIOTUHU B U3NYECKOM SKCIIEPUMEHTE MpuBeAcHa B Tadmulie.

Tabmumma
JTanbl OHEHKH KOMIeTeH it
Iloka3zatenu MeponpusTus
®opmupyembie copMHpORARHOCTH Texyero IIpoMeskyTOUHAS
KOMIIeTCHITHH KOMIIeTeH Uil Tembl KOHTpOUISt p Yy
(3HAHHS, yMEHHs, (KypeoBoii aTTecTanus
HABBIKH) npoexr, PI3(P) (3K3amMeH, 3a4eT)
ap.)
OIIK.1 ciocoGHOCTH (32. 3HATh Beenenue Beenenue B Ox3ameH, 1-18
CaMOCTOATCIIbHO COBPCMCHHBIC PEIAIMOHHBIC 633])1 JaHHBbIX.
OCYILIECTBIIATh METOJIbI aHaJTN3a Joxnael cnymarenei mo
Hay4HO- OKCIICPUMCHTAJIBHBIX I/136paHHI)IM TEMaM.
HCCIIEIOBATEIbCKYIO |TaHHBIX JloTioTHUTETEHBIC TTIABBI
JIeSITeTBHOCTD B MonenmupoBaHue
COOTBETCTBYIOIICH skcnepuMenTa. Crucrema coopa
npodecCHOHATBHON JAHHBIX COBPEMEHHOTO
obiacTu ¢ skcnepuMenTa. CHCTEMBI
HCIIOJIE30BaHIEM 00pabOTKN TaHHBIX
COBPEMEHHBIX (hU3NIECKOT0 IKCIICPUMEHTA.
METOJI0B SI3bIKM IpOrpaMMUpPOBaHUA U
WCCIIeIOBaHUS U OCHOBBI MPOCKTUPOBAHUS.
uH(OpMaLMOHHO-
KOMMYHUKAIITMOHHBIX
TEXHOJIOTHH
OIIK.1 yl. YmeTn Joxmanel cnymarenei mo Dx3ameH, 1-18
HCIIOJIb30BaTh M30paHHBIM TeMaM.
TEXHOJIOTHH JlomoTHATE TEHBIC TTIABBI
ABTOMATH3aIlUH H MonemupoBaHue
YHUCIICHHOTO SKCIepUMEHTA. SI3BIKH
MOJICIIUPOBAHHSA B MIPOTPaMMHPOBAHUS 1 OCHOBEI
POQPECCHOHANBHON  |IPOSKTHPOBAHUS.
JIESITeIbHOCTH

2. MeToaMKa OLEHKH 3TAN0B (P)OPMHPOBAHNS KOMIIETCHIIUH B paMKax MoayJid ""@HU3HuKa yYKOB
3apsisKeHHbIX YACTHUIl U YCKOPUTEIbHAS TEXHUKA (MOAYJIb)" 10 MaTepuaJamM JUCUUIIMHBI.

[Ipomexxyrounas aTrrectanus no Moay/ai0 "®OU3NKAa NYYKOB 3apPSKEHHBIX YACTHI M YCKOPHUTEJIbHAS
TeXHUKa (MOAYJib)" M0 MaTepuajiaM JTUCUMILUIMHBI MPOBOAUTCS B 6 cemecTpe - B ¢opMe dK3aMEeHa,
KOTOPBI HAaIIpaBIieH Ha OlleHKY copmupoBanHocT komrereHmit OITK. 1.

DK3aMeH MPOBOAUTCS B (hOpMe TIOJATOTOBKH U MPECTABICHHH CTYIEHTOM JIOKJIA/Ia IO OTHOU M3 TEM,
IIPEVIOKEHHBIX CTYIEHTOM.

OO61ure nmpaBuIia BHICTABICHHS OLIEHKH 10 JTUCIUILIMHE ONpeAesatoTcs 0amibHO-PEUTHHIOBOM CUCTEMOH,
NpUBEJCHHON B paboueil mporpamme Moayis "®dusuka MydyKoB 3apsHyKEHHBIX YACTHUIl M YCKOPHUTEIbHAs
TeXHUKa (MOAYJh)" 10 MaTepraiaM TACIHUILIAHEI.

Ha ocHOBaHuM mpHUBENEHHBIX Jajiee KPUTEPUEB MOXKHO ClIeNaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU
komnereHuu OIIK.1, 3a KOTOpbIe OTBEYAET JUCHMIUIMHA, HA PA3HBIX YPOBHSIX.

O0mas xapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIIETeHIHIA.

Hu:ke moporoBoro. YpoBeHb BBINIOJHEHHS PabOT HE OTBeYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE COJIEp’KaHNe Kypca OCBOGHO YaCTHYHO, MPOOEIBI MOT'YT HOCHTh CYIIIECTBEHHBIH XapakKTep,



HEOOXOMMBbIE MPAKTUYECKHUE HABBIKH PAOOTHI C OCBOCHHBIM MaTepHajIoM C(POPMUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoi OOy4deHHs Y4eOHBIX 3aJaHUM HE BBITIOJIHEHBI WIIH
BBITIOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBblii. YpoBeHb BBINIOJIHEHUS PAaOOT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETUYECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLIECTBEHHOI'O XapaKTepa,
HEOOXOMMBIEC MPAKTUUECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pHalOM B OCHOBHOM C(OPMUPOBAHEI,
OOJIBIIMHCTBO TMPEIyCMOTPEHHBIX MPOTpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUI BBIIOJIHEHO, HEKOTOPHIC
BU/IbI 33JJaHUH BBIIIOJIHEHBI C OIINOKaMHU.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COZIEp’KaHUE Kypca OCBOCHO IIOJHOCTBIO, 0€3 MpoOesoB, HEKOTOpPhIE NMPAKTUYECKHE HAaBBIKM pabOThI C
OCBOCHHBIM MaTepHajoM C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE IMPOrpaMMoil oOydeHus
yueOHbIE€ 3aJJaHUs BBIIIOJHEHBI, KAYECTBO BBIMOJIHEHUSI HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHUCIJIOM 0ayIoB, HEKOTOPBIE U3 BBINOJIHEHHBIX 33JaHHI, BO3MOXKHO, COJAEPKAT OIIMOKH.

IIpoaBuUHYTBI. YPOBEHb BBIOJHEHUsI pabOT OTBEYAET BCeM TPEOOBAHUAM, TEOPETHUECKOE COAEpKaHUe
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esoB, HEOOXOAUMbIE PAKTUUECKUE HABBIKU PabOThl C OCBOEHHBIM
MaTepuaioM COPMHUPOBAHBI, BCE MPEIYCMOTPCHHBIE MPOrpaMMON OOy4eHHs Y4eOHBIC 3amaHUs
BBIITIOJTHEHBI, KQYECTBO UX BBIIIOJIHCHHUS OLICHCHO YU CJIOM 6aJIJIOB, OJIN3KHUM K MaKCUMaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 0Opa30oBaHUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUUECKIH YHHBEPCUTET»

Kadenpa snexrpodusnueckux yCTaHOBOK U YCKOpHUTENEH

HacnopT IK3aMCHa

1o Moayto "®u3KKa My4YKoB 3apsXKEHHBIX YaCTUIl U YCKOPUTEIbHAS TEXHUKA (MOIYyIB)" 1O
MaTepuagam JIUCIUIUTHHBI «JluciuminHa no BeIOopy acnupanTa: KoMIbIOTepHBIE TEXHOJIOTUH B
(bu3MUECKOM IKCIIEPUMEHTEY, 6 ceMecTp

1. Meroauka oneHKH

DK3aMeH MPOBOUTCS B (hOpME MOATOTOBKH U MPEICTABJICHUN CTYIEHTOM JOKJIa/1a MO OTHOM
U3 TeM, NpeacTaBieHHbIX B Mm4. B Xome oTBeTa mpemnojaBaTelb MOXKET 3a[aBaTh CTYICHTY
YTOYHSIIOILIME BOIIPOCHI IO TEME J0KIIaa

dopma IK3aMeHAIIMOHHOT0 OIJIeTa

HOBOCUBUPCKUI I'OCYJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
®akynpreT OTO

Buier Ne
K 9K3aMEeHY I0 TUCHUIUTHHE «/{uciuruinaa no BeIOOpy acnupanTta: KommneiorepHbie
TEXHOJIOTHH B (PU3MUECKOM IKCTIICPUMEHTE)

1. Beenenue B PEIICTOYHBIC BBIYUCIICHUA.

VYTBepxaro: 3aB. kKapenpoi nosxHocTs, DO
(TomHUCH)

(mara)

2. Kpurepnu oneHkn

* OtBeT Ha PK3aMEHE CUUTAETCS HEYA0BJIECTBOPUTEIbHBIM, €CJIH CTYICHT HE TOATOTOBUII JOKJIA/T
1Mo BHIOpaHHOW TeMe WM HE MOXET JaeT OMpejesieHUH OCHOBHBIX TOHSTHH, HE CIIOCOOEH
MOKAa3aTh MPUYNHHO-CIICJACTBEHHBIE CBSI3U SBICHUN M OOBSCHUTH HA3HAYCHHE W TPUHITUIIHI
paboTHl MPOTPAMMHBIX TPOIYKTOB M METOJIOB OOpabOTKH JaHHBIX, pacCMaTPHUBAEMBIX B
nokiane. Onenka cocrasiser 0 6annos.

 OTBeT Ha DK3aMCHAIMOHHBIA OWJIET 3aCUMTHIBACTCS Ha MOPOrOBOM YpPOBHE, €CIH
MPEJCTaBICHHBIN CTYJIEHTOM JOKIAJ COAEPKUT 0a30BYI0 MH(GOPMAIIMIO O pPACCMATPUBAEMBIX
BOMPOCaX, CTYICHT MOKET JIaTh OIMPEICTICHHs] OCHOBHBIX TTOHSTHIA, HO 1a€T OIIMOOYHBIE OTBETHI
Ha JIOTIOJIHUTENFHBIE BOIIPOCHI O TeMe Aokiana. OueHka cocTaBiser om 5 0o 15 bannos.



* OtBeT Ha SK3aMEHALMOHHBIN OMJIET 3aCUMTHIBAETCS HAa H230BOM YPOBHE, €CIIH IPE/ICTABICHHBIN
CTYZICHTOM JIOKJIa]] COJIEPKUT 0a30BYyI0 MH(OPMAIHIO O pacCMaTPUBAEMBIX BOIIPOCAX, CTYICHT
cIocobeH IoKa3aThb MPUIUHHO-CJIICACTBCHHBIC CBA3HU SIBJIEHUH U OOBSCHUTHL HAa3HAUYEHHE U
OPUHOUAOBL  pabOTBl  NMPOrPaMMHBIX TPOAYKTOB M METOJOB 0OpaOOTKM  JaHHBIX,
paccMmaTpuBaeMbIx B Aokiazae. OneHka cocrapisieT ot 15 go 35 6amioos.

* OtBer Ha OSK3aMCHAIMOHHBIM OWJIET 3acUMTHIBACTCS HAa MPOJABHHYTOM YpPOBHE, €CIIU
HpeHCTaBHGHHBIfI CTYACHTOM OOKJIaA COACPIKUT CpaBHI/ITeJIbHBIf/i AHAJIM3 pa3JIMYHbIX MOJAX010B
K paccMaTpHBaeMOMY BOIIPOCY, CTYAEHT MPOBOAUT KOMIUICKCHBI aHAJN3, BBIIBISET
npoOJIeMbl, TMpemIaraeT MEXaHW3Mbl PEIIeHHs, CIIOCOOEH MPEACTaBUTh KOJINYECTBEHHBIC
XapaKTEePUCTUKHU ONPEICICHHBIX IPOLECCOB, IPUBOIUT KOHKPETHBIE IIPUMEPHI U3 IIPAKTHKH, HE
JIOITyCcKaeT OUIMOOK B OTBETAX HA JOMOJIHHUTENbHbIE Bopockl. Onienka cocrasisiet 40 o6annos.

3. Ikana oueHku

B oOmieil orenke mo IuCHUIUIMHE Oajuibl 3a SK3aMEH YUUTBHIBAIOTCS B COOTBETCTBUU C
npaBWiIaMd OaJUTBHO-PEHTHHTOBOM CHUCTEMBI, TNPHUBEICHHBIMH B paboyeil mporpamme
aucuuiinHbel. CyMMapHasi OLEHKa CTYACHTa 0 JMCLUIUIMHE CKIIAJIbIBAETCS U3 OLICHOK 3a
paboTy B ceMecTpe B XOJ€ TEKYIIEro KOHTPOJIs ycreBaeMocTu (Makcumym — 60 6aiioB) u
OILICHKH 3a 9Kk3aMeH (MakcuMyM - 40 6amnoB). [lepeBoa onenku crynenta u3 100-0amnpHoi
mkanel B 15-ypoBHeByro mikany ECTS u TpaaullMOHHYIO YETHIPEXYPOBHEBYIO IIKAITY
ocymiecTBisieTcs: corjacHo mnpuHstomy B HI'TY mnonoxkenuto o OamibHO-pEHTHHTOBOMA
cUcTeMe.

B o61eit onjeHke 1Mo JUCHMIUIMHE 3K3aMEHALMOHHBIE OAJlIbl YUYUTHIBAIOTCS B COOTBETCTBUU C
npaBWwiIaMd  OaJUIbHO-PEUTHHTOBOW  CHCTEMBI, TPUBEACHHBIMH B pabodell mporpamme
JUCLUTIIIUHBI.

4. Templ 10KJIAI0B K IK3aMeHY 110 AUCHHUILIMHE «/IMCHMIIMHA 0 BBIOOPY acMpaHTAa:
KoMnbroTepHblie TEXHOJIOIMU B (U3HYECKOM IKCIIEPUMEHTE)

1. HeilipokomnbroTepsl. Mcnonb30BaHne HEHPOHHBIX ceTel 11 popMUpOBaHUs TpUITEpa U

JUISI IOMCKA PEIKUX MPOIIECCOB B AIKCIIEPUMEHTAX B 00JIaCTH (PU3UKU IE€MEHTApHbBIX Yac-

THULL.

2. R — s13bIK IpOorpaMMUpOBaHus U cpefa JUlsl MPOBEACHUS CTATUCTUUECKOTO aHAIU3a.
3. BBeneHue B pelIeTOYHbBIE BEIUNCIICHHUS.

4. Opranuzanus cucteMbl coopa nannbix aerekropa ATLAS (CMS, LHCDb, Belle,
neTexkTopos MUSAD).

5. Opranumzanus tpurrepa aerekropa ATLAS (CMS, LHCb, Belle, nerekropos USD).

6. Opranu3zainus cucteMbl 00paboTKH U XpaHeHus AaHHbIX aetekropa ATLAS (CMS,
LHCb, Belle, nerextopos UAD).

7. OpraHuzaiuys aHaIu3a JaHHBIX B OOJBIION HaydYHOH KoJtabopanuu (Ha mpuMepe
komtabo-pammu ATLAS, CMS, Belle, Babar).

8. Opranuzaius 00JbIINX MPOTPAMMHBIX MMPOEKTOB B @B, ncnonb3yeMbie TEXHOIOTHH.
9. Cucrema xpanenus nanHsix Castor.
10. Ilporpammuslit kKapkac Gaudi.

11. Busyanu3zanusi JaHHBIX B JJE€TEKTOPE JIEMEHTAPHBIX YaCTHII.



12. Ynpasnenue nanHbIMH B 3kcriepumenTax Ha LHC.

13. MoaenupoBanue agpoHHBIX npoieccoB B Geant4.

14. INapamnensHas 06padboTka 60X 00beMoB AaHHBIX B makere ROOT.

15. Cucrema 6a3 naHHBIX IKCIIEPUMEHTA (BBIOPATh KOHKPETHBINA HKCIIEPUMEHT).

16. Vicrionb30BaHme HEPEISIIMOHHBIX 0a3 JTaHHBIX B (PU3UYECKUX U aCTPO(YU3MIECKIX
9KCIIEPUMEHTAX.

17. Cuctemsl cO0pa JaHHBIX reorpaduuecku pacupeeeHHbIX IKCIEPUMEHTOB (Ha IPUMEpe
U3y4YECHUS] KOCMHYECKUX JTydeil).

18. Cuctemsl cOOpa JaHHBIX KCIIEPUMEHTOB, OA3UPYIOIIUXCS B KOCMOCE.
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1. O06o0meHHasi cTPyKTypa (oH/Ia OLIEHOYHBIX CPEACTB MOAYJIS

O06o0uieHHas cTpykTypa (oH/Ia OLEHOYHBIX CPEICTB 110 MOAYII0 DU3HMKa TyYKOB 3apSHKEHHBIX
YacTHIl U YCKOPUTENIbHAs TEXHUKA (MOYJIb)
B COCTaBE JUCLMILIMH:
CrenanbHbIe TI1aBbI HAITPABICHUS
VYcKkopuTenu U UX NpUMEHEHUs
JlucuuiuinHa 1o BBIOOpY acmupaHTta: BBenenune B (M3MKY 3JE€MEHTapHBIX 4YacTull; KoMmbloTepHbIe
TEXHOJIOTUM B (U3NYECKOM OHKCIepuMeHTe; Meroapl aHanu3a (QU3MYECKUX H3MepeHuil; Metoasl
u3Mepenusi ¢usnueckux BenuuuH; CoBpeMeHHass (u3MKa BBICOKMX dHepruii; CoBpeMeHHOe
IpOrpaMMHUpPOBaHUE
npusezena B Tabnure.

Tabnuna
IToka3zarenu
®opmupyemble ctl)OpMI/IPOleHHOCTI/I JMCIHILIMHbE
KOMIIeTeHIIUH KOMIeTeHIuii (3HAHUS,
YMeHUsl, HABbIKH)
OIIK.1 ciocoGHOCTB 31. 3HaTh COBpEMEHHOE HucnumnmHa: "BBenenne B pU3UKY 37IeMEHTapHBIX YaCTHUI]
CaMOCTOSATENIFHO COCTOSIHUE HAyYHBIX
OCYILECTBIIATh HAYYHO- uccie0BaHui B 00J1acTh
UCCIEZI0BATENbCKYIO (U3MKH DIIEMEHTAPHBIX
JIeSITeTIBHOCTD B JaCTHI]
COOTBETCTBYIOILECH
npodeccroHanbHOI o0nacTy ¢
HCIIOTIb30BaHHEM
COBPEMEHHBIX METOJIOB
HCCIIEZIOBaHUS U
HHPOPMAITMOHHO-
KOMMYHHUKaIMOHHBIX
TEXHOJIOTHH
OIIK.1 32. 3HaTh COBpEMEHHbIE HucnummHa: "MeToabl n3MepeHus: GU3NIECKUX BETHINH
METOBI aHAIHN3a
9KCIEPUMEHTAIBHBIX
JTaHHBIX
OIIK.1 32. 3HaTh COBpPEMEHHBIE HucnumumHa: "KoMnbloTepHbIe TEXHOJIOTHH B (H3NYECKOM
METOBI aHAIN3a SKCIEpUMEHTE
9KCIEPUMEHTAIBHBIX
JTaHHBIX
OIIK.1 33. 3HaTh COBPEMEHHOE Jucrtumumna:" CoBpeMeHHast (pU3MKa BEICOKHX YHEPTHI
COCTOSIHUE HAyUHBIX
MccieI0BaHui B 00J1acTi
(PM3MKH BBICOKHX SHEPTHH
OIIK.1 yl. YMeTs ucnomnb3oBath Jucturumna: " KoMnbloTepHbIe TEXHOJIOTHH B (PU3NYECKOM
TEXHOJIOTHH aBTOMAaTHU3alUH [ IKCIIEPUMEHTE
1 YUCIICHHOTO
MOJICIIUPOBAHHSA B
npodeccnoHaTbHOMI
JIeSITETBHOCTH
OIIK.1 y2. YMETh MOTb30BaThCS Juctumunaa: "MeTtoapl ananu3a GU3HIeCKUX H3MEepeHUH
COBPEMEHHBIMHU
O6ubmmorpaduuecKuMu
0azamu JaHHBIX B 001aCTH
npo¢eCCUOHATBHBIX
UCCcleI0BaHUi




OIIK.1

y3. YMeTb caMOCTOATEIHHO
OCYILECTBIISITH HAYIHO-
HCCIIEI0BATEIIHCKYIO
JIeSITEIbHOCTD B
COOTBETCTBYIOIIEH
npogeccnOHaNBHOM
00J1aCTH ¢ UCIIOIb30BaHUEM
nH(opMaMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTU I

Hucnumnuna:"CoBpeMeHHOE MPOrpaMMHUPOBAHHE

TIK.1.B Cnioco6HOCTE
OCYILIECTBIIAThH
CaMOCTOSITENbHBIE
HACCIIEN0OBAHUA B 001aCTH
(bM3HUKA ¥ TEXHUKA
UKIHYECKUX YCKOpUTENeH n
HAKOIIMTEJILHBIX KOMIIJIEKCOB

31. 3HaTh METOIBI aHATIN3a
JIBUKEHUS] 1 YCTOUIUBOCTH
YaCTHI[ B IUKJINYECKAX
YCKOPHTEIAX

Jucnumnunza:"CrenyanbHble I1aBbl HApaBISHUs

[IK.1.B

yl. YMeTb paccuuThIBaTh
KOH(UTypanuio MarHUTHBIX
TMOJIEH TTOBOPOTHBIX
MarHuTOB U
(hOKYCHUPYIOIIUX IJIEMEHTOB

Jucnuniuna:"CrnenuanbHble I1aBbl HApPaBICHUS

IIK.1.B

y2. YMeTh aHaIU3UpOBaTh
KOH(UTypaluy MarHUTHBIX
CHCTEM IMKIMYECKUX
yCKopuTenen

JucnumumHa: " CrieriuanbHble T1aBbl HalPaBICHUS

TIK.2.B CriocobHOCTH
OCYIIECTBIISTH
CaMOCTOSITENIbHBIE
HCCaeNOBaHusA B 00J1acTH
(U3MKK U TEXHUKH
yCKOpUTeNe [uist
MPOMBIIIJICHHBIX IPUMEHCHUM

31. OcHOBHBIE 00/1ACTH
MPUMEHEHUN
YCKOPHUTEIBHBIX
TEXHOJIOTUI B
MIPOMBIIIICHHOCTH

Hucnumiuza:"Y cKopuTenu U UX IpUMEHEHUs

[IK.2.B

32. 3HaTh KiIaccuduKarmo
1 OCHOBHBIC THUIIbI
MMPOMBIIIJIECHHBIX
YCKOpUTENEil HOHOB U
AIIEKTPOHOB

JuctumuinHa:"Y CKOPUTEIH U UX IPUMEHEHHS

[IK.2.B

yl. YMmeTh pazpabaTbiBaTh
BBICOKOBOJIbTHBIC
YCKOPSIOIINE CHCTEMBI C
MOJTYYCHUEM
MaKCHMAaJTbHBIX
YCKOPSAIOIIUX MOJIEH

HucnumumHa: "CrieriuanbHbIe T1aBbl HalPaBICHUS

TIK.3.B Cnioco6HOCTE
OCYILIECTBIISATh
CaMOCTOSATCIBbHBIC
HCCIIeIOBAaHUs B 00J1aCTH
(bU3NKY ¥ TEXHUKA
NUCTOYHHUKOB CPIHXpOTpOHHOFO
W3IIy4eHUS

31. 3HaTh 0OcoOEHHOCTH
KOHCTPYKLMH MarHUTHBIX
SIIEMEHTOB (BUTTIIEPOB 1
OHIIYJIATOPOB) JIJISt
MOJTydeHUS
CHHXPOTPOHHOTO
M3ITydeHUs

JucnuminHa:"Y CKOPUTENH U UX IPUMEHEHHUS

[IK.3.B

32. 3HaTh MPHUHIIHAITHI
paboTHI U 0OCOOCHHOCTH
KOHCTPYKLIMH JIa3€POB Ha
CBOOO/HBIX AJIEKTPOHAX VIS
Pa3IMYHBIX IUATIA30HOB
JUIMH BOJIH (MH(PaKpaCHbIH,
BHIUMBIN, PEHTICHOBCKHH)

JucrtumunHa:"Y CKOPUTENN ¥ UX TIPUMEHEHUS




I[IK.3.B yl. YMeTs paccuuThiBaTh JucnumnuHa:"Y CKOPUTENH U UX IPUMEHEHUS
MOIIIHOCTh U CIIEKTP
CHHXPOTPOHHOTO
M3ITydeHUs
VK.5 crtiocoOHOCTE y3. BIazeTh METOJUKAaMU HucnummHa: "MeTtonsl aHam3a GU3NIECKUX H3MEPEHHH
TUTAHUPOBATH U PemaTh HAYYHOTO HCCIICOBAHMS,
3a1a4i COOCTBEHHOTO BKITIOYast METOABI cOopa,
npo¢eCCUOHANTBEHOTO U aHajau3a, CUCTEMATH3aLUH U
JUYHOCTHOTO Pa3BUTHUS 00paboTku uHpOpMAIUH

2. Meroauka oueHKH 3TanoB GopMHUPOBAHNUS KOMIIETEHIMH B paMKaxX MOXYJIs.

[TpomexyTouHast aTTecTamus MO0 MOAYJII PoBoaUTCs B 4 cemectpe - B hopme AuddhepeHIIMPOBAHHOTO
3auera, B 5 cemecTpe - B hopme 3adera, B 6 ceMecTpe - B opMe dK3aMeHa, KOTOPhIH HAIpaBJICH Ha OIICHKY
chopmupoBannoctu komrerenimii OIIK. 1, ITK.1.B, ITK.2.B, T1K.3.B, YK.5.

@opMbI TPOBEICHUS 3aYETOB U IK3aMEHOB 110 KaX/10M M3 IUCLUUIUIMH, BXOASIIUX B MOJYJb, IPUBEACHBI B
nporpaMmax COOTBETCTBYIOIIUX JUCHUIUINH. [IpoMexyTouHas arrectauuss B 6 ceMmecTpe IOCie
3aBEPILICHHS U3YYEHHUs JUCLUIUIMH MOJYJIA MPOBOAMUTCS B paMKaxX CAauyM KaHAMJATCKOrO 3K3aMEHa 10
cnenuanbHocTd. OOlMe mnpaBWiia BBICTABICHMSI OLIEHKM IO JAMCLUIUIMHE OIpeAesstorTcs OaibHO-
PEUTHHIOBOW CUCTEMOM, MPUBEICHHON B pabouell mporpaMme MOTYIIS.

Ha ocHoBanuu NpuBENEHHBIX Jajiee KPUTEPUEB MOXKHO ClieJaTh OOIIMK BBIBOJ O C(OPMUPOBAHHOCTH
komnerenuuii OIIK.1, T1K.1.B, I1K.2.B, TIK.3.B, YK.5, 3a koTopble OTBeUaeT AUCUUIUIMHA, HA Pa3HBIX
YPOBHSIX.

O0umas xapakTepuCcTUKA YPOBHEH OCBOCHHMSI KOMIIeTECHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE CO/EP)KaHUE TUCLUIUIMH OCBOEHO YaCTUYHO, MPOOETbl MOTYT HOCHTH CYIIECTBEHHBIN
XapakTep, He0OX0IMMble MIPAKTUYECKHE HABBIKM PabOThl ¢ OCBOEHHBIM MaTepHajaoM c(hOpMHUPOBaHBI HE
JIOCTaTO4HO, OOJBIIMHCTBO MPELYCMOTPEHHBIX MTPOrPaMMOil MOy y4eOHBIX 3a/laHui HE BBIIOJHEHBI
WM BBITIOJIHEHBI C CYIIECTBEHHBIMHU OIIMOKaMHU.

IToporoBblii. YpoBeHb BBINOJIHEHUS PAaOOT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUi,
TEOPETHUYECKOE COJEPKAHNE IUCLUIUIMH OCBOEHO YacTUYHO, HO MPOOEIsl HE HOCAT CYLIECTBEHHOI'O
XapakTepa, HEOOXOJUMbIE TMPAKTHUECKUE HABBIKM PAOOTBI C OCBOCHHBIM MATEpPHUaIOM B OCHOBHOM
chopMHpOBaHbI, OOJBUIMHCTBO MPEAYCMOTPEHHBIX IPOrPaMMON MOAYIS Y4eOHBIX 3a/laHUM BBINOIHEHO,
HEKOTOpBIE BU/IbI 3aJIaHUI BBIIOJIHEHBI C OIINOKaMHU.

Ba3zoBblii. YpoBeHb BBINOJHEHHS] pabOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSIM, TEOPETHYECKOE
coJiep’KaHue JAUCIUILIAH OCBOEHO MOJHOCTHIO, 6€3 Mpo0enoB, HEKOTOPhIE MPAKTUYECKHE HABBIKK PabOThI C
OCBOCHHBIM MarepHuajioM c(hOpMHUPOBaHbI HEIOCTaTOYHO, BCE IMPEIYCMOTPEHHBIE MPOTrpaMMOl MOy
yueOHbIEe 3aJJaHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHHUSI HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCIIOM 0ajyIoB, HEKOTOPbIE U3 BBIMOJIHEHHBIX 3aJaHHH, BO3MOXKHO, COJEPkKAT OIMIMOKH.

IIpoaBuHYTHI. YPOBEHb BBIOJHEHUSI pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHUe
JUCLUIUIMH OCBOEHO TIOJHOCTBbIO, 0€3 Mpo0enoB, HEOOXOAHWMBbIE MPaKTUUYECKHE HABBIKM pabOThl C
OCBOEHHBIM MaTepHaioM c(pOPMHUPOBAHBI, BCE PETYCMOTPEHHbIE IPOTPAMMON MOJTYJIsl yueOHbIE 3aaHMs
BBINOJIHEHBI, KAYECTBO MX BBIIOJIHEHHSI OLIEHEHO YHUCIIOM OaiioB, OJU3KUM K MaKCUMAJIbHOMY.
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1. O06o0meHHasi cTpyKTypa GoH/Ia OLIEHOYHBIX cPpeAcTB MOAY s ""DU3UKA MyYKOB
3apsisKeHHbIX YACTHUIl U YCKOPHUTEJIbHAS TeXHUKA (MOYJIb)'" 10 MaTepHaJIaM AU CHUIIMHBI
O06o0061eHHas CTpyKTypa (DOHAA OIIEHOYHBIX CPEICTB MO MOAYJII0 " DU3NKA MYYKOB 3aPsIKEHHBIX

YAaCTHIl U YCKOPHUTEJbHAsl TeXHUMKa (MOAYJb)'" mo MarepuasamM JUCHMIUIMHBI  J(UCIUIIMHA TIO
BBIOOpY acniupanTa: MeToibl aHan3a (PU3NYECKUX U3MEepeHHii mpuBeeHa B Tabmure.
Tabmumma

ITanbl OLEHKH KOMIETEeH NI

IToxa3zaTenun

YPOB-HSI CUTHaJIa TIPH HAJIMYUH
¢ona. [Tonsrue BaitecoBckix
cereil. Kpurepuii cornacust u
CITIOCOOBI €T0 OCTPOCHHSI.
Kpurepuii X*2. Ouenka
Ka4yecTBa alIpoKCUMAaIUU B
METO/ie MaKCUMAaJIbHOTO
npasao-nmogo6us. Apyrue
KPUTEPHUHU CO-TIACHsA: IPOBEpKa
MOCTIEI0BATEIh-HOCTEH,
kpurepuit Kommoroposa-
CmupHoBa. Meton
MaKCHUMaJIbHOTO MPaBAoNo-
n06us1. OnieHKa MorpemHocTen
U TIOCTPOEHUE JOBEPUTENIBHBIX
HH-TEPBAJIOB B METOJIE
MaKCHUMaJllbHO-TO
npasaomnonoous. [Tpumeps nc-
MTOJIF30BAHUS METO/1a
MaKCHMallb-HOTO
TIPaBAOIOI00MS [Tl ATIPOK-
CHMAaIlU{ THCTOTPaMMBEI,
olpejie-JICHUs BPEMEHU JKU3HU,
OLIEHKU Jucnepcuu. Meron
MaKCHUMAaJIbHOTO
npaBpononoous. OueHka
MOTPENIHOCTEN U MOCTPOCHUE
JIOBEPUTENBHBIX UH-TEPBAJIOB B
METO/Ie MaKCHMaJIbHO-TO
npaBaomnoxoous. [Tpumeps nc-
MIOJIb30BaHUS METO/IA
MaKCHMaJlb-HOTO
MIPaBAOION00HS IS AIIIPOK-
CHMAIIUU THCTOTPaMMBI,
onpejie-JICHUs BPEMEHU JKU3HU,

Meponpusitust
®opmupyembie copMHpORARHOCTH Texyero IIpoMeskyTOUHAS
KOMIIeTCHITHH KOMIIeTeH Uil Tembl KOHTpOUISt p Yy
(3HAHHS, yMEHHs, (KypeoBoii aTTecTanus
HABBIKH) npoexr, PI3(P) (3K3amMeH, 3a4eT)
Ap.)
OIIK.1 cnoco6HOCTh |y2. YMeETh BaitecoBckuit MOAX0 K OIIEHKE DK3aMeH, BOIIPOCH! 1-
CaMOCTOSATENIFHO MOJIb30BAThCS BeposaTHocTel. Teopema 12
OCYILECTBIIATh COBPEMEHHBIMU Baiteca. @opmynupoBka
Hay4HO- oubmmorpaduueckuM [Teopemsl baiieca s
HCCIIEZIOBATENNbCKYI0 |1 0a3aMy JaHHBIX B |HETIPEPHIBHBIX pacIipeaeie-Hui.
JESTENBHOCTD B obnactu IIpumenenue Teopemsl baiie-ca
COOTBETCTBYIOIIEH  |MPOQECCHOHANBHBIX |JISl OIIEHKH MOTPEITHOCTEH.
PO eCCHOHANBHON | HCCIICIOBAHIHA Css3b Teopemnl baiieca u
obuactu ¢ METOJa MaKCUMAIIbHOTO
UCIIOJIb30BaHHEM npaBpononoous. [Ipumeps
COBPEMEHHBIX TIpUMEHEeHHUs TeopeMbl baiieca:
METOZOB ornpezaesenue 3pdeKTHB-HOCTH,
HCCIIeIOBaHUA U OLIEHKa BEpXHEro Mpeena npu
uH(OpMaLMOHHO- OJIM30CTH U3MEPEHHOTO 3Ha-
KOMMYHHKAIIMOHHBIX YeHHs K TPaHHUIIE MHTEepBaia
TEXHOJIOTHH BO3-MOXHBIX 3HAUEHHH, OLEHKA




OLIEHKU fucnepcuu. Meron
HaMMEHBIIINX KBaJIPATOB.
OrneHka norpenrHocTei B
METOJIe HANMEHBIIINX
kBazapaToB. [Ipumep
HCTIOJIB30BaHU METO A
HaMMEHb-IIUX KBaJIPaTOB JUIS
aNIpoKCHMa-IIUH THCTOTPaMM.
JIuHeliHas noa-rOHKa METOIOM
HaMMEHBIINX KBaAPaTOB.
Heiiponnsie cetu. Ilepuentpon.
OOy4eHue neprenTpoHa, ajro-
puT™M 00paTHOTO
pacmipocTpaHeHHS OIIHOOK.
I'moGanbHbIE METOIBI OIT-
TUMH3aIMU. PagnanbHo-
OasuCHBIE CETH. 3amaya
KJIaCTEPH3ALHAHN U CETh
Koxonena. [Ipumenenue
HEUPOHHBIX CETeH I
Kiaccu(u-Kaluy JaHHBIX.
OreHKa mapaMeTpoB
pactipenene-Hui 1o
OTpaHUYCHHOH BEIOOPKE.
CBOICTBa OLIEHOK: COCTOSITEIb-
HOCTB, CMEIIICHHE,

3¢ eKTHBHOCTD, POOACTHOCTD.
[onsarue napOpMa-IIUU
®duiepa 1 HepaBeHCTBO Pao-
Kpamepa. CiocoObI mocTpoeHust
OLIEHOK, METOJI MOMEHTOB.
Croco-051 TOCTPOCHUS
HECMEIIEHHOW OIICHKH,
pOOACTHO OLIEHKH.
IToBTOpEHNE OCHOBHBIX
TTOJIOKEHUI TEOPHUU
BEPOSITHOCTEH U
MaTeMaTHYECKOW CTATUCTHKH:
CITy-4aifHbIC BEJINIHHEL,
JIICKPETHBIC W HETIPEPHIBHEIC
pacrpeneneHus; mapaMeTphl
pacnpeneneHuil: cpenHee
3Ha4YeHUE, TUCTIEPCHS,
MOMEHTBHI; KOBapHAIIMOHHAS
MaTpuia, ko3dduiment
KOPpEJAIum; Ipeodpa3oBaHue
pacripeseneHus Ipy 3aMeHe
NIEPEMEHHBIX; OCHOBHBIE
pacIipeaeseHus u uxX
rapameTpbl: ONHOMHAIBHOE,
ITyaccona, paBHOMEpHOE,
HOpMallbHOE, X2; IeHTpalbHas
IpeesbHast TeopeMa.

VYK.5 crocoOHOCTH
IUTAHUPOBATH U
pelaTh 3a1a4u
COOCTBEHHOI'O
po¢eCcCHOHATBHOTO
Y TMYHOCTHOI'O
pa3BUTHS

y3. BIaneTh
METOAMKAMU
HAY4HOT'O
UCCIIeJ0BaHuUs,
BKJIIOYast METOIbI
cbopa, aHamM3a,
CUCTEMATH3aLUHU U
00paboTku
nHpopmanuu

BbaiiecoBckmii MOaX0/1 K OIIEHKE
BeposTHOCTEN. Teopema
Baiieca. ®opmynupoBka
Teopembl baiieca st
HEIIPEPBIBHBIX paclpeere-Huu.
IIpumenenue Teopemsl baiie-ca
JUISL OL€HKU MOTPELIHOCTEMN.
Cas3b Teopemsl baiieca u
METOJja MaKCUMAaJIbHOTO
npapononoous. [Ipumeps
npuMeHeHus TeopeMsl baiieca:
omnpezaesnenue 3GpeKTUB-HOCTH,
OLICHKA BEPXHETO Mpeiena MpH
OJIN30CTH U3MEPEHHOTO 3Ha-
YEHUsI K TPAHUIIE HHTEpBaIa

DK3aMeH, BOIIPOCH! 1-
12




BO3-MOXKHBIX 3HAU€HHH, OLIEHKA
YPOB-HS CUTHaJIA P HAJIMIUH
¢domna. [Monstue baitecoBckux
ceTeil. 3amada oOpaTHOU
CBEPTKH (JICKOH-BOIIOIIH).
ITocTanoBka 3amaun. MeToIbI
MIOJTy4eHHs pe3yIbTaToB Oe3
obpatHo# cBeptku. [Ipsimoe
pelleHne 3a1aun.
Perynsapusanus. Perynsapusanus
Tuxonosa. Meton
MaKCHUMaJIbHON 3HTPOIHH.
[Ipumeps!. 3amava pa3neneHus
curHana u ¢o-Ha. Kpurepmii
paszeneHus, MOII-HOCTh U
3HAYUMOCTb KpuTepHs. MeTo b1
cpaBHEHMs KpuTepues. Jlemma
Helimana-ITupcona. 3anaya
paszeneHus curaana u (oHa.
Kpurepuii pa3nenenus, Momr-
HOCTb ¥ 3HAUMMOCTb KPUTEPHUS.
MeToabl cpaBHEHUS KPUTEPHUEB.
Jlemma Heiimana-ITupcona.
Kpurepwuii cornacus u crioco0s
ero nocrpoenus. Kpurepuit
X2, OneHka KauecTBa
annpoKCUMAIINU B METOJIE
MaKCHMaJILHOTO IIPaBo-
nogo6us. Jlpyrue KpUTepuu co-
TJIacHsl: IpoBepKa
TOCJIeI0BaTEIb-HOCTEMH,
kputepuit Kommoroposa-
Cwmupnosa. Kpurepuii cornmacus
U CIIOCOOBI €r0 IOCTPOEHUS.
Kpurepwuii ?2. Onenka kauecTa
amIpoKCUMAIIMU B METOJIE
MaKCHMaJILHOTO ITPaBIo-
nofo6us. Jlpyrue KpUTepuu co-
rJIacusi: MpoBepKa
TIOCIIeI0BATEIb-HOCTEH,
kputepuii Koamoroposa-
CmupHoBa. Metoq MoHTe-
Kapio, 06macTs npuMeHeHHS.
HHTerpupoBanue METOJOM
Mounte-Kapno. Anro-putmsl
reHepaluy CIy4alHbIX YU-Cel:
meton Hetimana, Mmeton
TpaHchopMaIuH,
KOMOMHUPOBaH-HBIA. AJTOPUTM
reHepaluu HOp-MallbHO-
pacnpeneneHHON BeInYU-Hbl.
AnroputMm Metpononuca.
MeTo HauMEHBIITNX
kBajapaToB. OeHka
TOTPEIIHOCTEN B METO/AE
HAaMMEHBIIINX KBAaJIPATOB.
[Tpumep ncnonp30BaHUsS METOIA
HaNMEHb-IINX KBAaIPaTOB IS
annpoKCUMa-IIUU THCTOrPaMM.
JluneiiHas MoA-roHKa METOI0M
HaNMEHBIINX KBaJpaTOB.
Hetiponnsie cetu. [lepuentpoH.
OOy4eHue neprenTpoHa, ajiro-
PUTM 0OpaTHOTO
pacipocTpaHeHHs OMHOOK.
I'mo6GanbHbIE METOABI OTI-
THUMU3aUUK. PannansHo-
GasucHsle ceT. 3amada




KJIACTEpU3AlNH U CETh
Koxonena. [Ipumenenue
HEUPOHHBIX CEeTeU JJIs
KJaccuu-Kaluu JTaHHbIX.
[IpakTudeckue MeTobI
MIOCTPOEHUSI KPUTEPUEB
pasaencHus: hak-TOpU3aLUI

(G yHKIUU TPaBAOTION0-0us;
JINHEWHBIA TUCKPUMHUHAHTHBIN
aHanu3 Puiepa; HeHPOHHbBIE
CETH; IEPEBbS MPUHSATHUS
pelIeHuit; MEeTO/1bl, OCHOBAHHBIE
Ha MOJCYETE YHCIa COOBITHI.
MeTo/1 ri1aBHBIX KOMIIOHCHT.
®ypre- aHanu3. JuckpeTHoe
npeobpaszoBanue Oypoe.
Brictpoe npeobpazoBanme
®ypre. BaiiBner-Hplii aHanus.

2. MeToauKa oneHKH 3TanoB GopMUpoOBaHNs KOMIIETeHIIHII B paMKax MoayJif ""®u3nka my4koB
3apsKeHHBIX YaCTHIl U YCKOPHUTEJIbHAs TeXHUKA (MOAYJb)'" 110 MaTepuaJaM AUCHUILIHHBI.

[IpomexxyTounasi arrectanus Mo MoayJ/ai0 "®OU3NKa NYYKOB 3apPSKeHHbIX YACTHIl H YCKOPHUTEJIbHAS
TexXHuKa (MoOAyJb)" Mo mMaTepuajaM AUCHUILUIMHBI TIPOBOJUTCSA B 6 cemecTpe - B (hopMe dK3aMeHa,
KOTOPBI HampaBlieH Ha olieHKy copmupoBanHoctu komrereHmii OIIK.1, VK.5.

OO61ure npaBuiia BHICTABICHHSI OLIEHKU 110 JUCIUILIMHE ONPEAesatoTcs 0allIbHO-PEUTUHIOBOM CUCTEMOH,
IpUBEJCHHON B palOoueil mporpamme mMoayis "®dusnka MydKoB 3apsDKEHHBIX YAaCTHIl M YCKOPUTENIbHAs
TEeXHHMKA (MOAYJb)" 110 MaTepuanam JUCLUILINHBI.

Ha ocHoBaHuuM npHuBenEeHHBIX Jajiee KPUTEPUEB MOXKHO ClieNaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU
komnetreHuit OIIK.1, YK.5, 3a koTopbie 0TBeUaeT AUCHUIIINHA, HA Pa3HBIX YPOBHSX.

OO0mas xapaKTepuCcTHKA YPOBHEH 0CBOCHUSI KOMIIETCHIIHM.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE COJIEPKAHNE Kypca OCBOCHO YaCTHYHO, IIPOOENbl MOI'YT HOCUTh CYILIECTBEHHBIH XapakTep,
HE00X0/IMMBbIE IPAKTUYECKHE HAaBBIKU PA0OTHI C OCBOEHHBIM MaTepUaioM c(pOpMHUPOBaHbI HE I0CTaTOYHO,
OOJBIIMHCTBO MNPEIYCMOTPEHHBIX IMPOrpaMMON OOydeHHUs y4yeOHbIX 3aJaHMi HE BBINOJHEHbI WIN
BBITIOJIHEHBI C CYIIECTBEHHBIMU OLIUOKaMHU.

IToporoBblii. YpoBeHb BBINOJIHEHUS PAaOOT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUiA,
TEOPETHUYECKOE COZIEPKAHNE Kypca OCBOEHO YaCTUYHO, HO IIPOOEIbl HE HOCAT CYIECTBEHHOI'O Xapakrepa,
HEOOXO/IMMBbIE MPAKTHYECKUE HAaBBIKU pabOTHI C OCBOEHHBIM MaT€pHaIOM B OCHOBHOM C(OpPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MpOrpaMMoil 0O0ydeHus y4eOHBIX 3a/laHuil BBIMOJIHEHO, HEKOTOpbIE
BU/IbI 3aJTaHUH BBIITOJIHEHBI C OIINOKaMHU.

Ba3zoBblii. YpoBeHb BBINOJHEHHS] pabOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSIM, TEOPETHYECKOE
COJIEp’KaHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpOoOenoB, HEKOTOPbIE NMPAKTUYECKHE HAaBBIKU PAOOTHI €
OCBOEHHBIM MaTepuanoM c(HOopMUPOBaHbl HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoi 00yueHHs
yueOHbIEe 3aJJaHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHHUSI HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCIIOM 0ayIoB, HEKOTOPHIE U3 BBIMOTHEHHBIX 3aJJaHUH, BO3MOXHO, COJIEPKaT OLITHNOKH.

IIpoaBuHYTHIA. YPOBEHH BHITIOTHEHHS PabOT OTBEYAET BCeM TPEOOBAHUSM, TEOPETHUECKOE COMNEPIKaHUE
Kypca OCBOEHO TOJTHOCThIO, O€3 TPoOeIoB, HEOOXOIUMbIE TTPAKTUYECKUE HABBIKM PAOOTHI C OCBOCHHBIM
MatepuasioM CcGOPMHUPOBAHBI, BCE TMPEIYCMOTPEHHBIE MPOTpaMMON OOydeHHs ydeOHBbIC 3aJTaHus
BBINTOJIHEHBI, KAYECTBO WX BBIITOJIHEHHSI OIICHEHO YHCIIOM OaJIoB, OJM3KUM K MaKCHMAaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 0Opa30oBaHUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUUECKIH YHHBEPCUTET»

Kadenpa snextpodusnueckux yCTaHOBOK U YCKOpHUTENEH

HacnopT IK3aMCHa

1o Moayto "®u3KKa My4YKoB 3apsXKEHHBIX YaCTUIl U YCKOPUTEIbHAS TEXHUKA (MOIYyIB)" 1O
MaTepuagaM JTUCIUTUTHHEI «JluciHIinHa o BEIOOpY acupaHTa: MeToabl aHanu3a (Gu3HIecKux
HU3MEpEHHIT», 6 ceMecTp

1. MeToauxka oleHKH

DOK3aMeH MNpoBOAMTCS B yCTHOW ¢opme mo Owieram. bumer Bkmouaer B cebst OIUH
TeopeTryeckuil Borpoc. OOl nepeyeHb BOIPOCOB Il K3aMeHa NpuBEIeH B paszene 4. B xone

OK3aMCHa IIPCIIOAAaBaTCIIb BIIPABC 3a1aBATh CTYACHTY HOIIOJIHHUTCIBHBIC YTOUYHAIOUIUE BOIIPOCHI 110
TEME OTBCTA.

dopma IK3aMeHAIIMOHHOTO OIJIeTa

HOBOCUBUPCKUI I'OCYJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
®akynpreT OTO

Buier Ne
K 9K3aMeHY 0 JUCLHUIUIMHE «J{MCIUIUIMHA 110 BBIOOPY acnupaHTa: MeTo/ bl aHau3a
(U3HYECKUX U3MEPEHUI

1. Cayyaiinble BenuuuHbl. J[MCKpeTHBIE U HEMpPepbIBHBIE pacnpezenenus. [lapamerpsl
pacnpeneseHnii: CpeiHee 3HaYeHNe, AUcIepcusi, MOMEHThI. KoBaprannonHas

MaTpula, kodppuuueHT koppensuun. [IpeodpasoBanue pacnpeaeneHus Npy 3aMeHe
IIEPEMEHHBIX.

YTBepkaato: 3aB. kadenpoi noJxkHOCTh, DO
(oamuce)

(mara)

2. Kpwurepuu oueHkun

* OtBer Ha OWJIET CUMTAETCS HeYAOBJIETBOPUTEJbHbIM, €CIH CTYIEHT HE CIOCOOCH JaTh
OTIpeIeNIeHNs] OCHOBHBIX NMOHATUH. OueHka coctasisieT 0 6annos.

OtBer 3acunTHEIBAacTCS Ha MMOpPpOroBoM YypoBHEC, €CJIM CTYACHT IIPU OTBCTC Ha BOIIPOCHI JAC€T
OIpeACIICHUC OCHOBHBIX MOHSATHH M HBHCHHﬁ, HO HE MOXET YETKO OOBICHUTH (I)I/I3I/I‘-ICCKI/IC

OCHOBBI paCCManI/IBaeMBIX SIBJ'IeHI/Iﬁ U CJICACTBUA OJIA TeOpI/II/I nu HpaKTI/IKI/I. OHeHKa COCTaBJIACT
ot 0 no 10 GaJuIoB.



» OrtBer 3acuMTHIBAacTCSI Ha 0a30BOM YpPOBHE, €CIM CTYIAEHT HPH OTBETE HAa BOIPOCH JIACT
OIpEJICTICHUE OCHOBHBIX TOHATUI W SIBICHUH, B OCHOBHOM MOXET OOBSICHUTH HPUPOLY H
(u3nYecKre OCHOBBI pPacCMAaTPUBAEMBIX SBJICHHH, HO INPU ITOM HE MOXET OTBETUTH Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI IIPEMoiaBaTens o Teme Bonpoca. Onenka cocrasiuseT ot 10 go 30
0asioB.

» OTBeT 3aCYMTHIBACTCSA HA MPOABHHYTOM YPOBHE, €CIIH CTYIEHT IIPHU OTBETE HA BOMPOCHI JIACT
OIpEeJIeTICHNE OCHOBHBIX TMOHSATHHA M SIBICHWH, NOHMMAECT MPHPOAY, (PU3NUYECKHE OCHOBBI H
NPAKTHYCCKYIO 3HAYMMOCTh PaCCMATPHUBAEMBIX SBJICHUH U MX CBSA3b C (PU3MIECKUMH 3aKOHAMH.
Onenka cocrasigeT oT 30 7o 40 OamIoB.

3. Ikana oueHku

B oOwieil orenke mo nuciuIuiiHe Oajuibl 3a SK3aMEH YYUTBIBAIOTCS B COOTBETCTBHH C
npaBWiIaMd OaJUTBHO-PEHTHHTOBOM CHUCTEMBI, TNPHUBEICHHBIMH B paboyeil mporpamme
aucuuiiuHbel. CyMMapHash OLEHKA CTYAEHTA 0 JUCLMIUIMHE CKIIaIbIBAETCS M3 OLICHOK 3a
paboTy B ceMecTpe B XOJ€ TEKYIIETO KOHTPOJIA ycreBaeMocTu (Makcumym — 60 6aiioB) u
OILICHKH 3a 9Kk3aMeH (MakcuMyM - 40 6amnoB). [lepeBoa onenku crynenta u3 100-0amnpHoiA
mkanel B 15-ypoBHeByro mikany ECTS u TpaaullMOHHYIO YETHIPEXYPOBHEBYIO IIKAITY
ocymiecTBisiercs: corjacHo mnpuHstomy B HITY mnonoxenuto o OauibHO-pEeHTHHTOBOMA
cUcTeMe.

4. Bompocsl K 3K3aMeHy 110 AUCHHILINHE «IMCHMIIMHA 10 BHIOOPY acMpaHTa:
Mertoas! aHa/In3a GU3HYECKUX U3MEpeHUi»

2. CnyyvaiiHble Benu4MHBL. J[MCKpeTHblE M HENpepbIBHBIE pacnpexnencHus. Ilapamerpst
pacpenesieHuii: CpelHee 3HaYeHue, TUCIIepcusi, MOMEHThl. KoBaprnannoHHas maTpuia,
ko3 uuneHt koppensauuu. [IpeodpazoBanue pacnpeaeaeHns Ipy 3aMeHe EPEMEHHBIX.

3. OcHOBHBIC pacrpeneliecHusl U X IMapaMeTpsl: OnHoMuanbHoe, [Tyaccona, paBHOMepHOE,
HOpMallbHOE, ¥2. LleHTpanbHas npeaenbHas Teopema.

4. Meron Moure-Kapno. UnterpupoBanue meronom Monrte-Kapio. AnropurMel reHepaun
ciyyaii-HbIX uucen: meron Heiimana, merox TpaHcdopmanuu, KOMOMHHUPOBAaHHBIH.
ANTOpUTM  TeHepaluu  HOPMaJbHO-pAcIpeleNeHHOW  BEJIWYUHBL.  AJTOPUTM
Mertpomnomnuca.

5. Omenka mapaMeTpoOB pacHpeiesieHuid 10 OrpaHuueHHON BbIOOpKe. TodeuHnble u
UHTEpBalIbHbIE  OLEHKH. (CBONMCTBAa  OLEHOK:  COCTOSITENBHOCTb,  CMEIIEHUE,
3¢ (deKTUBHOCTh, podacTHOCTH (ycroiumBocTh). lloHatne unpopmanun Oumepa u
HepaBeHCTBO Pao-Kpamepa. CriocoObl mocTpoeHHs: OLEHOK, METOA MOMEHTOB. CriocoObI
MOCTPOEHHUS HECMEIIEHHOM OlIEeHKH, pOOACTHOM OILIEHKH.

6. MeTtoa MaKCHMAaJIbHOTO HpaBI[OHO,Z[O6I/I$I. OI_ICHKa HOTpCH.IHOCTGfI U TIOCTPOCHUC
JOBCPUTCIIbHBIX HHTCPBAJIOB B METOJIC MAaKCUMAJIbHOI'O HpaB}IOHOHO6I/I$I.

7. MCTO,Z[ HaUMCHBIINX KBaJApaTOB. OLICHKa HOFpGH.IHOCTCﬁ B MECTOAC HAMMCHBIINX
KBaapaToB. MeTOH HAaNMMCHBIINX KBAaApaTOB B JIMHEHHOM HpI/I6J'H/I)KeHI/II/I.

8. Kpurepuii cormacus u crocodsl ero noctpoenus. Kpurepuit ¥>. OleHka KadecTa
anmnpoKCHMalliU B METOJI€ MAKCUMAaJILHOTO MpaBAoIoaoous. Jlpyrue Kputepun corjacusi:
IIPOBEpKa nociuenoBaTenbHocTel, kpurepuil Koamoroposa-CmupHoOBa.

9. baiiecoBckuii moaxon K oneHke BeposTHocTel. Teopema baiteca. ®opmynnpoBka
TeopeMsl batieca U1 HenpepsIBHBIX pacnpeneneHuil. [Ipumenenue reopemsl balieca nis



10.

11.

12.

13.

olleHKM norpemHocTeld. CBsa3p  TeopeMmbl baileca W Merona MaKCHUMalbHOIO
npaBaonoaoowus. [lonstue baiiecoBckux cerei.

Heiiponnsie cetu. OAHOCIOWHBI M  MHOTOCIOWHBIM  mepuentpoH. OOyueHue
NEepPUENTPOHA, AITOPUTM OOpPAaTHOTO PAaCHpOCTpaHEeHHs OMMOOK. [J100anbHBIE METOJIbI
ontumuzanmu. PamuaneHo-0a3ucHbIE ceTH. 3ajada KiacTepu3aluu U ceTb KoxoHeHa.
[TpuMeHeHre HEMPOHHBIX CETeH I KilacCu(UKAIUU TaHHBIX.

3amava pasjeneHus curuaia u ¢poHa (3aaada nposepku runores). Kpurepuii pasnenenus,
MOIIHOCTb U 3HAYUMOCTb KpUTepHs. MeToasl cpaBHeHUs KpuTtepues. [IpocThie runoressl,
nemMma Hentmana-IIupcona n Hamny4imii Kpurepuid paszaesenus. Kpurepuii pa3aeiieHus B
CJIy4ae CJIOXKHBIX TUIIOTES.

3amaga oOparnoit cBeptku (unfolding). IlocranoBka 3amaun. MeETOIBI TOTYYCHHS
pe3yibratoB 0e3 oOpaTHOl cBepTku. IIpsimoe pemenue 3agaun. Perynspusarus.
Perymspusanus Tuxonosa. MeTon MakCMMaabHON SHTPOIUU.

®ypwe- ananus. [uckpernoe npeodpazoBanue dOypoe. boicTpoe npeodbpazoBanue Dypobe.
BboiiBiieT-Hblil aHANIH3.
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1. O06o0meHHasi cTpyKTypa GoH/Ia OLIEHOYHBIX cPpeAcTB MOAY s ""DU3UKA MyYKOB
3apsisKeHHbIX YACTHUIl U YCKOPHUTEJIbHAS TeXHUKA (MOYJIb)'" 10 MaTepHaJIaM AU CHUIIMHBI
O06o0061eHHas CTpyKTypa (DOHAA OIIEHOYHBIX CPEICTB MO MOAYJII0 " DU3NKA MYYKOB 3aPsIKEHHBIX

YAaCTHIl U YCKOPHUTEJbHAsl TeXHUMKa (MOAYJb)'" mo MarepuasamM JUCHMIUIMHBI  J(UCIUIIMHA TIO
BEIOOpY acrimpaHTa: MeToabl u3MepeHusi PU3NIECKUX BEITUYHH MpuBeacHa B Tabmuie.
Tabmumma

ITanbl OLEHKH KOMIETEeH NI

JleTeKTopHI 3JIeMEHTapHBIX
yacTHl. MeTo bl I3MepeHHs
JUTUHBI, BPEMEHH, MacChl.
Mertobl H3MEpEeHHS
TEePMOANHAMUYECKIX BEITHIHH.
Pagnocnexrpockorus (3¢ dexr
3eemana), SIMP, romorpadust.
YHHUBepcalbHBIE IOCTOSTHHBIE U
€CTECTBEHHBIE CUCTEMBI €MHUI]
[Ipou3BoHBIC €IUHHUIIBI U
cTaHmapThl. [IpHHINTIHATBEHBIE
OTPaHUYEHUS HA TOYHOCTh
n3MepeHuii (pusndeckue
npenensl) yHaaMeHTaabHbIe
LIYMBI B U3MEPHUTEIBHBIX
ycrpoiictBax. TemnoBoi nrym.
®opmyna HaiikBucra. Teopema
Kamrena-Bensrona. J[po6oBoit
ITyM B 3JIEKTPOHHBIX U
ontuueckux ODPK. OcHoBHEBIE
onpeaenenus. Cuctema eIuHUIL
OKcIeprMeHTaIbHbIC
ycranoBku USA®D
DJeKTpOMarHUTHBIC H3MEPEHHS
CraHaapThl 4YacTOTBHI.

IMoxaszarenun MeponpusTus
®opmupyembie copMHpORARHOCTH Texyero IIpoMeskyTOUHAS
KOMIIeTCHITHH KOMIIeTeH Uil Tembl KOHTpOUISt p Yy
(3HAHHS, yMEHHs, (KypeoBoii aTTecTanus
HABBIKH) npoexr, PI3(P) (3K3amMeH, 3a4eT)
ap.)
OIIK.1 cnoco6HOCTh |32. 3HATH B3aumMopeiicTBue 4acTu ¢ DK3aMeH, BOIIPOCHI. 1 -
CaMOCTOSITEIbHO COBpPEMEHHBIE BellecTBOM. /lnarHoctuka 24
OCYILECTBIIATh METO/IbI aHAIH3a m1a3Msl Jlo3uMerprudeckue
Hay4HO- OKCICPUMCHTAJIBHBIX |U3MEPCHUA U UX Pa3MEPHOCTh.
HCCIIEZIOBATENbCKYIO | JaHHBIX Hano texHonornu B
JeATEIBHOCTD B N3MEPUTEIBHON TEXHUKE
COOTBETCTBYIOIIEH KBaHTOBBIE 3TaTIOHBI €ANHHIL
npodeccrnoHanbHOM (bU3HYECKNX BEININH
obiacTu ¢ (mpumepsl). Dddekr
HCIIONIb30BaHHEM Jlxo3edcoHa n
COBPEMCHHBIX CBEPXIPOBOAANINE KBAHTOBLIC
METOJI0B uHrepdepomerpsl. KBantoBbIE
HCCIIeIOBaHUA U 3¢ PeKTh B PU3NIECKUX
uH(OpMaLMOHHO- u3MepeHussx Meronuka
KOMMYHUKAIITMOHHBIX perucrpanus 4acTull 1
TEXHOJIOTHH paIvoaKTHBHBIX U3ITyYEHUH.

2. Meroauka oneHKu 3TanoB GopMUPOBaHNS KOMIIETEHUMH B paMKax MoayJis ""@u3nka nyuKkoB
3apsiZKeHHbBIX YACTHI H YCKOPUTEJIbHAsl TeXHUKA (MOAY.J1b)" 0 MaTepuaaam AN CUHUILIMHBI.

[IpomexxyTounasi arrectanusi Mo MoAyJa0 "®U3UKA MYYKOB 3aPAKEHHBIX YACTHI] U YCKOPHUTEIbHAs
TeXHHKa (MOAyJib)" MO MaTepuajaM JIMCUMILUIMHBI MIPOBOIUTCS B 6 cemecTpe - B (opMe dK3aMeHa,




KOTOPBII HanpaBJieH Ha OLEHKY copmupoBaHHOCTH KommnereHmii OITK. 1.

OO0mue mpaBuia BEICTABICHUS OLEHKH O JUCITUIUTHHE OMPEIEISIOTCS OaJNTbHO-PEUTHHTOBON CHCTEMOH,
NpUBEJCHHON B paboueil mporpamme mMoayis "®dusnka MydKoB 3apsOKEHHBIX YaCTHII M YCKOPUTEIbHAS
TeXHUKa (MOAYJb)" 110 MaTepHaiaM JIUCIUILIAHEI.

Ha ocHOBaHWW TpHUBEIEHHBIX Jaliee KPUTEPUEB MOXKHO CIIENaTh OOMIMN BHIBOJ O CHOPMHPOBAHHOCTHU
komnereHuu OIIK.1, 3a KOoTOpbIe OTBEYAET JUCHMIUIMHA, HA PA3HBIX YPOBHSIX.

OO0mas xapakTepucTHKA YPOBHeH 0CBOCHHUsI KOMIIeTEeHIHIA.

Hu:ke moporoBoro. YpoBeHb BBINIOJHEHHS Pa0dOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETHUYECKOE COJIEPHKAHUE Kypca OCBOEHO YaCTUYHO, ITPOOENIbI MOTYT HOCUTh CYILIECTBEHHBIH XapakTep,
HEOOXOMMbIE MMPAKTUYECKHE HAaBBIKU PAOOTHI C OCBOCHHBIM MaTepHaIoM C(hOPMUPOBAHBI HE JOCTATOUYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IMPOrpaMMoON OOy4deHUs Y4eOHBIX 3a/JaHUil HE BBIIOJIHEHbBI WIH
BBINOJIHEHBI C CYLIECTBEHHBIMU OIIMOKAMHU.

IloporoBeiii. VYpoBeHb BBINOJHEHUS pabOT oOTBEYaeT OOJIBLIIMHCTBY OCHOBHBIX TpeOOBAaHUM,
TEOPETHUYECKOE CO/IEPKaHNE Kypca OCBOCHO YaCTUYHO, HO IPOOesbl He HOCAT CYIECTBEHHOI'0 Xapakrepa,
HEOOXOJMMbIe MPAKTUUECKHE HAaBBIKK PabOThl ¢ OCBOEHHBIM MaTe€pUalioM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO IPEyCMOTPEHHBIX MPOrpaMMoOil 0OyueHHs y4yeOHBIX 3a/JaHUl BBIIOJIHEHO, HEKOTOpHIE
BU/IbI 33/1aHUH BBITIOJIHEHBI C OIIMOKAMHU.

ba3oBnbIii. ypOBeHL BBINIOJIHCHU A pa60T OTBCYa€T BCCM OCHOBHBIM Tpe6OBaHI/I${M, TCOPECTUUCCKOC
COACPIKAaHUC KypCa OCBOCHO IIOJIHOCTBIO, oe3 HpO6€J’IOB, HCKOTOPLBIC IIPAKTHYCCKUC HABBIKH pa6OTLI C
OCBOCHHBIM MAaTcpuaioM C(i)OpMI/IpOBaHbI HEAOCTATOYHO, BCC NPCAYCMOTPCHHBIC HpOI’paMMOﬁ 06y‘IeHI/I${
yqe6HHe 3aaHus BBIIIOJIHCHBI, KA4€CTBO BBIIIOJHCHUA HHU OJHOTO M3 HUX HC OIICHCHO MHWHHMAJbHBIM
YU CIIOM 6aJ'IJ'IOB, HCKOTOPBIC U3 BBIITOJIHCHHBIX 3a,Z[aHI/II71, BO3MOXHO, COACPIKAT OIIIHOKH.

IIpoaBuHYTBIH. YpOBEHb BHIIOIHEHHS padOT OTBEYAET BCEM TPEOOBAaHUSAM, TEOPETHUECKOE COMIEPIKaHUE
Kypca OCBOEHO MOJHOCTBIO, 6€3 MpoOesoB, HE0OX0MMbIE PAKTUYECKUE HAaBBIKU PabOThl ¢ OCBOEHHBIM
MaTtepuagoM c(hOpMUpPOBaHBI, BCE NPEAYCMOTPEHHBbIE MporpaMMoi oOyueHHs YydeOHble 3aJaHus
BBITOJIHEHBI, KAUECTBO MX BBINOJIHEHHSI OLIEHEHO YHUCIIOM OajioB, OJU3KUM K MaKCUMAaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUUECKIH YHHBEPCUTET»

Kadenpa snexrpodusnueckux yCTaHOBOK U YCKOpHUTENEH

HacnopT IK3aMCHa

1o Moayto "®u3KKa My4YKoB 3apsXKEHHBIX YaCTUIl U YCKOPUTEIbHAS TEXHUKA (MOIYyIB)" 1O
MaTepHuajiaM JUCHUIUIHHBI «/{uciumiuHa mo BeI0opy acnupanTa: MeToabl u3MepeHHs
(bU3MYECKUX BEIUYUHY, 6 CEMECTP

1. Meroauka oneHKH

DK3aMeH MPOBOAUTCS B YCTHOMU (popme 1o ouseram. Kaxxapiii OnieT coiepKuT OuH BOIIPOC

U3 COMCKa, npuBeAeHHOro B m4. B xozme sk3ameHa mpernojaBarellb BIOpaBe 33JaBaTh aCIUPAHTY
YTOYHSIOIIUE BOMPOCHI IO TeMe OMieTa U JOMOIHUTENbHBIE BOIIPOCHI U3 0011Iero nepeyns (11. 4).

dopma IK3aMeHAIIMOHHOT0 OIJIeTa

HOBOCUBUPCKUI I'OCYJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
®akynpreT OTO

Buier Ne
K 9K3aMeHY 10 JUCLHUIUIMHE «J{MCUUIUINHA 110 BBIOOPY acniupanTa: MeTo bl u3MepeHus
(U3HYECKUX BEJINYMHY

1. I/I3MepeHHe YaCTOT B paauoaAnaIia3oHe. CTaH,[[apTLI HYaCTOTHI.

YTBepkaato: 3aB. kadenpoi noJkHOCTh, DO
(moamuce)

(mara)

Kpurepun onenku
e OrtBer Ha BOMpOC OWJIETa CUMTACTCS HEYAOBJIETBOPUTEJbHBIM, €CIM ACIUPAHT HE
CIIOCOOEH aTh ONPEIEICHH] OCHOBHBIX MOHATHH. O1eHKa cocTaBisieT () 6annos.

e OrtBeT Ha BONpPOC OWJieTa 3aCYUTHIBAETCA Ha MOPOrOBOM YPOBHE, €CJIM aclUpaHT Ipu
OTBETC Ha BOIIPOCHI AAC€T ONPEACIICHUE OCHOBHBIX MIOHITHHN U SIBJ'IGHI/II\/'I, HO HE MOXET
YeTKO OOBSICHUTH (PU3NYECKHE OCHOBBI PACCMATPUBAEMBIX SIBICHUN M CIEICTBUS JUIS
TeopuH U npakTtuku. Onenka coctasiser ot 0 1o 10 Oamos.

e OrtBer Ha Bompoc OWieTa 3aCUUTHIBAECTCS HAa 0A30BOM YPOBHE, €CIM aCHHMpaHT IpU



11.

12.

OTBETE Ha BOMPOCHI JIAET OMPEECICHNE OCHOBHBIX MOHSATHUH U SIBICHUN, B OCHOBHOM
MOXKET OOBSICHUTH TIPUPOTY M (PU3MUECKHE OCHOBBI PACCMaTPUBACMBIX SIBJICHUH, HO TIPH
3TOM HE MOXKET OTBETUTh Ha JIOMOJHUTENIbHBIE BOIPOCHI MPENOJaBaTeNsl MO TeME
Bonpoca. Onenka cocrapisieT ot 11 mo 30 6amos.

e OrtBer Ha BOIpOC OMIIeTa 3aCYUTHIBACTCS HA TPOABHMHYTOM YPOBHE, €CIIU aCIIUPAHT MIPU
OTBETE€ HAa BOIMPOCHI AT ONpENeIICHNEe OCHOBHBIX MOHATHH W SIBICHUN, TMOHHUMACT
npupony, (usmueckue OCHOBBI M TPAKTUYECKYIO 3HAYMMOCTH PAaCCMaTPHBAEMbIX
SBJICHUI U UX CBs3b C (pusmyeckumu 3akoHamu. OneHka coctasiser ot 31 go 40
0asioB.

3. HIxaaa oueHKH

B o0mieit onienke no gucuuminHe 0asibl 3a SK3aMEH YUUTHIBAIOTCS B COOTBETCTBHUH C
npaBujIaMu OalTbHO-PEHTHHIOBOM CHCTEMBI, NMPHUBEACHHBIMH B pabodell mporpamme
qucuuiuHbel. CyMMapHas OLleHKa aclMpaHTa Mo JUCLUILIMHE CKJIAAbIBAETCS U3 OLIEHOK
3a paboTy B CEMECTpPE B X0JI¢ TEKYIIETO KOHTPOJISI YCIIeBaeMOCTH (MakcuMyM — 60 6aioB)
U OLICHKH 3a 9k3aMmeH (MakcuMyMm - 40 GamnoB). IlepeBox onenku acnupanta u3 100-
OamtpHOM mKasl B 15-ypoBHeByto mkany ECTS u TpaguliMOHHYIO YETHIPEXYPOBHEBYIO
HIKaxy ocyuiecTBiusercs corjacHo mnpuHsatoMy B HI'TY mnonoxenuto o OalibHO-
PEUTHUHIOBOM CHCTEME.

4. Bompocskl K 3K3aMeHy 0 JUCHHUIIMHE «/{UcIMIIMHA 0 BBIOOPY acnupaHTa:
MeTtoabl n3MmepeHus (PU3MUYECKUX BeJTUUMH))

Mertoabl M3MEpeHUs] BPEMEHM, MOTPELIHOCTH H3MEpPEHHH, 3TaloHbl. Y4eT 3¢ ¢eKToB
o011Ieii TeOPUN OTHOCHTEIBHOCTH (3aBUCUMOCTH X0/Ia YaCOB OT YCKOPEHHUS M TPABUTALINN )
W3mepenue yacToT B paguoauanasone. CTaHAapThl 4aCTOTHI.

Meroasl ¥ MOTPENIHOCTH U3MEPEHHUI KOOPAMHAT, YIJIOB, JUIMH. MUpPOBBIE CTaHIAPTHI U
JTaJIOHBI.

MeToabl H3MEpeHHs TEPMOTUHAMUYCCKIX BETNINH
Pagnocnexrpockonus (3pdexT 3eemana, sIepHbIi MarHUTHBIN pe30HAHC, TOMOTrpadus).

DONeKTpOMarHuTHbIE H3MEpPEHHs (CHOCOObI PETruCTpalMM PaTUOU3IIyUYEHHUS, METOJbI
pEerucTpalyy B ONTHYECKOM Juana3oHe: GOTOIUOIb!, (OTOYMHOXKUTENHN, YePEHKOBCKUE
JETEKTOPHI).

Perucrpanuss yacTull M PpaAMOAKTHBHBIX M3JIyuYeHHH (MOHHM3AllMOHHbBIE KaMephl,
ra3opaspsiHbple CYETYHMKH, NMPONOPLUHOHAIBHBIE CUETUYNKH, CTPUMMEPHBIE U HCKPOBBIC
KaMmepsbl, MOJIYIPOBOJHUKOBBIE JETEKTOPHI, CUUHTULIALIUOHHBIE CYETYUKH, ITy3bIPEKOBBIC
KaMephbl, YepEHKOBCKHE CUETUUKH, STePHbIE (POTOIMYIIBCUN).

I_HYMBI 1 IOMCXU ITPU USMEPCHUU IJICKTPUICCKUX, AKYCTUYCCKUX U OTITUYCCKUX BCIIMYUH

Huddepenunansabie, THTEpGHEPOMETPUUECKUE U IP. METOABI U3MEPEHUI

. I[O3I/IMCTpI/I‘lCCKI/IC U3MCPCHUA U JO3UMCECTPUYCCKUC  CAWMHUIIBI; KOI)(I)(I)I/II_II/ICHTBI,

YUUTBIBAIOIIUE BJIUAHNUC palruallii Ha )KUBBIC OPraHU3Mbl, DKBUBAJICHTHAA J034.

Cucremsr enunun. Enunas cucrema emununy (CH). YHuBepcalbHbIE TMOCTOSHHBIE U
€CTECTBEHHBIE CUCTEMBI eUHMUIL. [[pON3BOIHBIC €IUHUIIBI U CTAHAAPTHI.

[Ipsimble, KOCBEHHBIE, CTATUCTUYECKME M JUHAMUYeCKHMe u3MepeHus. OuneHku
MOTPEIIHOCTEN KOCBEHHBIX U3MEpeHH. Y ciioBHbIe u3Mepenus. [Ipobiema koppensuumii u



13.
14.

15.

16.

17.

18.
19.

20.

21.
22.

23.

24.

YPaBHOBEIIMBAHUE YCIOBHBIX U3MepeHul. [IpuHIunuansabie OrpaHudeHNs HA TOYHOCTD
n3MepeHui (pu3ndecKue mpeaesbl).

Metoap! u3mMepeHnii (HU3NYeCKUX BETUYMH B HCCIETyeMOi 001acTi PU3UKU™.

OCHOBHBIC NPHHIMIIBI OCTPOCHUSI PHOOPOB s M3MEpEeHHH (DU3MUECKUX BEIUYUH B
3aJaHHOI obnacTu pu3nuKu™.

dOyHAaMEHTAJIbHBIE IIYMbl B U3MEPUTENbHBIX ycTpoicTBax. TemmoBor mym. dopmyna
HaiikBucra. Teopema Kamnena-Benstona. JlpoGoBoit IIyM B DJIEKTPOHHBIX U
ontuieckux npudopax. [lymsr 1/f.

KBanToBbie 3¢ (eKThI B PU3HUECKUX U3MEPEHHSIX. Y CIIOBHSL, KOTJa KJIAaCCUYECKUHN TOIX 0/
cTaHOBUTCA HermpuMeHHM. COOTHOIIEHHS HeOompeleleHHOCTH. Ponb  oOpaTHOTrO
¢bykTyanmonHoro BiausiHUA npubopa. CtaHnapTHbIe KBaHTOBbIE Ipesenbl. KBaHTOBbIE
HEBO3MYyHIAlONME H3MepeHus. KBaHTOBBIC STaloOHBl €IUHHL (PU3MYECKUX BEIUYNH
(mpumepsl). Dpdext Ixo3edcoHa u CBEPXIPOBOSAIINE KBAHTOBBIE HHTEPPEPOMETPHI.

W3mepenue mnapameTpoB IydykoB. KoOHTakTHbIe JaTyuku. BTopu4yHO-3MUCCHOHHBIE
natynkd. Monu3anmuonHsle natyuku. JlasepHble u3MepuTenu mnpoduIS MYYKOB.
OnTtuyeckne JOAaTYUKU. OJIEKTPOCTATUYECKUE M MAarHUTOMHAYKLIHMOHHBIE JATYUKU.
OOpatHas 3agada AuarHoCTUKHU. CHEKTpajdbHBIA aHAIU3 U JIPYTHe METO/bl 00paboTKU
JAHHBIX.

CUMHTHILISIUOHHBIE cueTYUKHU. CUETUMKH MOTHOTO MOTJIOMIEHUS (KAJIOPUMETPHI).

qepeHKOBCKI/IC JACTCKTOPBLI. OCHOBHBIC CBOMCTBA YCPCHKOBCKOI'0O M3JIYyYCHUA. Turmbr
YCPCHKOBCKUX JACTCKTOPOB. HOpOFOBI)Ie CUCTUHKHMU. I[GTGKTOpI)I YCPCHKOBCKHUX KOJICII.

Nonuzammonnsie kamepsl. [IponopunonansHeie kamepol. Cuetunk ['eiirepa-Mromepa.
[IponmopumoHanbHble CYETUUMKH. MHOTONPOBOJIOYHBIE MPONOPUAOHAIBHBIE KaMEPBI.
JpeiidoBbie Kamepbl. MarHUTHBIE CIICKTPOMETPHI.

[TonynpOBOTHMKOBBIE IETEKTOPHI.

OcHoBHbBIC YCTPOﬁCTBa COBPCMCHHBIX YHUBCPCAJIBHBIX NCTCKTOPOB JJISI SKCIICPUMCECHTOB
10 (1)I/ISI/IK€ QJICMCHTAPHBIX YaCTUI[ 1 UX HASHAYCHUC.

JlnarHocTuka IUIa3Mbl. ODJIEKTPUYECKHME M MarHUTHBIE 30HABL. Perucrpanuss IOTOKOB
gactull. CBY-nuarnoctuka. MHXEKTOpHl MY4YKOB OBICTPBIX aTOMOB. AKTHBHas U
[IaCCUBHAs KOPIIYCKYJISIPHBIE TUarHOCTUKU.

OnTuyeckne METONbl JUAarHOCTHKW Tuia3mMbl. MuTepdepomerpus. CreKTpOoCKOIus.
IIyukoBo-3MHccHOHHAs criekTpockonusd. JlazepHoe paccesHue. PEHTT€HOBCKHE METObI
JTUAarHoCcTUKU. HeNnTpOHHBIE U3MEpEHNs.
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®OH/I OHEHOYHBIX CPEJICTB

MOAYJIA " ®u3dnka ny4KoB 3apsKeHHBIX YACTHIl M YCKOPHUTEJIbHAasi TEXHUKA (MOAyJIb)" 1o
MaTepuaiaM JMCIUIIIHHBI

Jucuuninza no Beidopy acnupanra: CoBpemMeHHasi pu3nKa BBICOKHX JHEPrHil

O6pazoBarenbHas nporpamma: 03.06.01 ®usuka u actpoHomust, npoduins: Gusuka MyyKkoB
3apsHKEHHBIX YaCTUI M YCKOPHUTEIbHAS TEXHUKA
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1. O06o0meHHasi cTpyKTypa GoH/Ia OLIEHOYHBIX cPpeAcTB MOAY s ""DU3UKA MyYKOB
3apsisKeHHbIX YACTHUIl U YCKOPHUTEJIbHAS TeXHUKA (MOYJIb)'" 10 MaTepHaJIaM AU CHUIIMHBI
O06o0061eHHas CTpyKTypa (DOHAA OIIEHOYHBIX CPEICTB MO MOAYJII0 " DU3NKA MYYKOB 3aPsIKEHHBIX

YAaCTHIl U YCKOPHUTEJbHAsl TeXHUMKa (MOAYJb)'" mo MarepuasamM JUCHMIUIMHBI  J(UCIUIIMHA TIO
BbIOOpY actiupanTta: CoBpeMeHHas (pM3MKa BEICOKMX dHEpruil npuBeaeHa B Tabmuie.

Tabnuna
JTanbl OLeHKH KOMIeTeHIuii
IMoxaszarenun MeponpusTus
®opmupyembie copMHpORARHOCTH Texyero IIpoMeskyTOUHAS
KOMIIeTCHITHH KOMIIeTeH Uil Tembl KOHTpOUISt p Yy
(3HAHHS, yMEHHs, (KypeoBoii aTTecTanus
HABBIKH) npoexr, PI3(P) (3K3amMeH, 3a4eT)
ap.)
OIIK.1 cnoco6noCTh |33. 3HaThH LHC, xurrcosckuii 6030H Ox3ameH Bonpocsr 1-
CaMOCTOSITEIbHO COBpPEMEHHOE Bynyume npoextst B ©DBD 23
OCYILECTBIIATh COCTOsIHUE Hay4HBbIX |B3aumopnelicTBue yacrur ¢
Hay4HO- HCCIIeIOBaHUH B BemiecTBoM. KBaHTOBas
HCCIIEZIOBATENbCKYI0 |001acT GU3UKH xpoMouHaMuKa. KBaHToBas
JeATEIBHOCTD B BBICOKHX HEPTHH NIEKTPOAMHAMHUKA. [lnarpaMmsl
COOTBETCTBYIOIIEH deiinmana. KocMmuueckue
npodecCHOHATBHON yactuubl 1 ®BJ. Helitpunnas
obiacTu ¢ ¢uznka OCHOBHBIE
HCIIONIb30BaHHEM 9KCTIEPUMEHTAIbHBIE METOIUKH
COBPEMEHHBIX [Ipenmer ®B3. OcHOBHEIE
METOZOB omnpenenenus. Cucrtema eIMHUI]
HCCIIeIOBaHUA U Cnabble B3auMo/IeHCTBUSL.
uH(OpMaLMOHHO- Temnas maTepust U TeMHast
KOMMYHHKAIIMOHHBIX sHeprus TodeyHble YaCTHIIBI:
TEXHOJIOT Ui kBapku. Knaccudukamus
ME30HOB ¥ OapHOHOB.
Toueuynsle YaCTUIIBL: JETITOHBI,
MIPOMEXyTOUHBIE 0030HEL. DBD
B MSD Oduszuka Ha ete- myukax

2. MeToauKa OLEHKH 3TaN0B ()OPMHPOBAHNUS KOMIIETEHIIUH B paMKax MoayJif '"@Pu3uKa My4yKoB
3apsSI’KeHHBIX YACTHII M YCKOPHUTEJIbHAsl TEXHHUKA (MOAY/1b)" 10 MaTepHaaaM AUCHHILIMHBI.

[IpomexyTounas arrectanus no Moaya0 "®uU3NKa NMYYKOB 3apSKEHHbIX YACTHI H YCKOPUTeIbHAS
TexHHuKa (MoAyJb)'" Mo mMarepuajaM AUCHHUILIMHBI TIPOBOAUTCSA B 6 cemecTpe - B (hopMe dK3aMeHa,
KOTOpPBIN HalpaBJieH Ha OLeHKY copmupoBanHocTH koMrieTeHil OIIK. 1.

OO01m1me npaBuiia BEICTABICHUS OLICHKU 10 AUCLUILIMHE ONPEAEIAIOTCs OaliIbHO-PEUTHHTOBON CUCTEMOMH,
IpUBEIEHHON B paboueil nmporpamme Moayns "®dusuka MydKOB 3apsyKEHHBIX YACTHI[ U YCKOPUTEIbHAs
TEXHUKa (MOAYJb)" IO MaTepHaiaM JTUCIMITIIHBI.

Ha ocHoBanuu npuBeleHHBIX Aajiee KPUTEPUEB MOXKHO ClielaTh OOLIMM BHIBOJ O CHOPMHPOBAHHOCTH
xomnereHuuu OIIK.1, 3a koTOpbIE OTBEUAET QUCIUIUIMHA, HA PA3HBIX YPOBHSIX.

O0mast xapakTepuCTHKA YPOBHEl 0CBOEHHMSI KOMIIeTEHIMIA.

Hu:xe nmoporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTHUYHO, ITPOOEIIbI MOTYT HOCUTh CYILIECTBEHHBIH XapakTep,
HEO0OXOMMBbIE MPAKTUYECKHE HaBBIKU PAOOTHI C OCBOCHHBIM MaTepHajoM c(pOPMUPOBAHBI HE JJOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoOi OOy4deHHs Y4eOHBIX 3a/JaHUM HE BBIIOJIHEHBI WIIH
BBITIOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBelii. YpoBeHb BBIIOJIHEHUsT pPabOT OTBe4YaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJCPKAHNE Kypca OCBOSHO YaCTUYHO, HO TPOOEITBI HE HOCST CYIIECTBEHHOTO XapaKTepa,
HEOOXOMMBbIE MPAKTUUECKHE HABBIKA PaOOTHI ¢ OCBOCHHBIM MAaTE€pHalOM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO TMPEIyCMOTPEHHBIX MPOTrpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUI BBIIIOJIHEHO, HEKOTOPHIC



BHUJIBI 3a/IaHUI BBITOJHEHBI C OIINOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COZIep’KaHUE Kypca OCBOECHO IIOJHOCTBIO, 0€3 Mpo0esoB, HEKOTOpPhbIE NMPAKTUYECKHE HAaBBIKM pabOThI €
OCBOCHHBIM MaTepHajoM C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbBIE MPOrpaMMoil oOydeHus
y4ueOHbIe 3aJ]aHHs BBIIOJHEHBI, KAYECTBO BBHIMIOJIHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MHUHUMAJIbHBIM
YHCIOM 0aJIOB, HEKOTOPBIE U3 BHIMIOJIHEHHBIX 33JaHUH, BO3MOXKHO, COJIEPKAT OITHOKH.

IIponBuHYTHI. YPOBEHD BBHIOJHEHUST paOOT OTBEYAET BCEM TPEOOBAHUSM, TEOPETHUECKOE COJICPIKAHHE
Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOeoB, HEOOXOAMMbIEC TPAKTUYECKUE HAaBBIKU PabOThI ¢ OCBOCHHBIM
MaTepuaioM COPMHUPOBAHBI, BCE MPEIYCMOTPCHHBIE MPOTrpaMMON OOy4eHUs YydeOHbIC 3amaHus
BBINIOJTHEHBI, KAYECTBO X BBIMOJIHEHHSI OLICHEHO YHCIIOM 0aJlIoB, OJM3KUM K MaKCUMAIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUUECKIH YHHBEPCUTET»

Kadenpa snexrpodusnueckux yCTaHOBOK U YCKOpHUTENEH

HacnopT IK3aMCHa

1o Moayto "®u3KKa My4YKoB 3apsXKEHHBIX YaCTUIl U YCKOPUTEIbHAS TEXHUKA (MOIYyIB)" 1O
MaTepuaiaMm JTUCIUIUIHHEI «JlucuurinHa mo Beibopy aciupanTa: CoBpeMeHHasi Gu3nuKa
BBICOKMX DHEPTHII», 6 cEeMecTp

1. Meroauka oneHKH

DK3aMeH IPOBOIUTCS B YCTHOH (hopme 1o Ouneram. buner ¢popmupyercs no ciemyromemy
IpaBUIy: TEPBBI BONPOC BBIOMpaeTCs M3 JAuanazoHa BompocoB 1-20, BTOpoil Bompoc u3
Jara3zoHa Bonpocos 2 1-34 (crrcok BoIpocoB IpUBeieH HUKe). B xoze sx3amena npenojaBarteib
BIIpaBe 3a/1aBaTh CTYJICHTY JIOMOJIHUTEIbHBIC BOIIPOCHI U3 00111ero nepeyss (1. 4).

dopma 3K3aMEeHALMOHHOI0 OMJIeTa

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
®akynbrer OTO

Buaer Ne
K 9K3aMeHy 1o JucuuIuinbe «/{ucnuminna no Bei6opy acnupanrta: CoBpeMeHHas pusuka
BBICOKHX YHEPTUi»

1.KBapku 1 1€NTOHBI, UX KBAHTOBBIE YKCIIA, TOKOJIEHUS
2. OkcnepumenTsl Ha LHC. O6GHapyxkeHune XUrrcoBckoro 603oHa

YTBepkaaro: 3aB. kadenpoi noJkHOCTh, DO
(moamuce)

(mara)

2. Kpurepnu oneHkn

e OTBeT Ha KaXIbIi TEOPETHUECKUN BOMPOC OWMJIETa CUMTAETCS HEYHAOBJIETBOPUTEIbHBIM,
€CJIA CTY/ICHT HE CIIOCOOEH JaTh OIpeIeIeHHs] OCHOBHBIX MOHATHH. O1ieHKa cocTaBiser ()
bannos.

e OTBeT Ha KaXIbII TEOPETUUECKUIT BOIIPOC OHMJIeTa 3aCUUTHIBACTCS HA MOPOrOBOM YPOBHE,
€CJIA CTYZACHT IIPU OTBETE Ha BOIPOCHI 1AET ONPEAECICHUE OCHOBHBIX IIOHATUN U SIBJICHUM,
HO HE MOXET YeTKO OOBACHUTH (PU3MYECKHE OCHOBBI PACCMATPUBAEMBIX SIBIECHUH U
CIIE/ICTBHS JJIs1 TEOPUHU U ITpakTUKU. OreHka cocraisier ot 0 0 5 6amios.



3.

OTBeT Ha KaXK/1bli TEOPETUUECKHIA BOTIPOC OMIieTa 3aCUMTHIBAETCS HAa 6a30BOM YPOBHE, €CITU
CTYJICHT IPH OTBETE Ha BOIIPOCHI JIAET OINpEJCICHHE OCHOBHBIX MOHSTUI M SBICHUH, B
OCHOBHOM MOKET OOBSICHUTH IPUPOTY U (PH3HMUECKHE OCHOBBI pACCMATPHBAEMBIX SIBIICHHH,
HO IIPY 3TOM HE MOYKET OTBETHUTH Ha JIOMIOJIHUTEIbHBIC BOIIPOCHI MPEMNOAABATEINS 110 TEME
Borpoca. OreHka cocTaBisieT oT 5 10 15 6amios.

OTBeT Ha KaXIbld TEOPETHUECKUH BOMPOC OWIIETa 3aCUMTHIBACTCS HA MPOABUHYTOM
YPOBHE, €CITU CTYJICHT MPH OTBETE HA BOMPOCHI JIACT OMPE/ICICHUE OCHOBHBIX MOHATUHN U
SIBJICHHM, TMOHMMAaeT NPUPOAY, (GHU3NYECKHE OCHOBBI W MMPAKTHYCCKYIO 3HAYUMOCTH
paccMaTpUBaeMbIX SIBICHHUH U MX CBS3b ¢ (pr3mueckumu 3akoHamu. OT[eHKa COCTaBIISET OT
15 mo 20 Gayuios.

Ixaaa oneHKH

B o0meii ornenke mo AUCHMITIMHE Oaibl 32 SK3aMEH YYUTHIBAIOTCS B COOTBETCTBHH C

npaBwiiaMd  OaJNTbHO-PEHTHHIOBOM CHCTEMBI, NPUBEICHHBIMA B palouell mporpaMme
muctuiuinael. CyMMapHasi OlEHKa CTYJIEHTA M0 JUCHUIUTHHE CKJIQJIBIBACTCS W3 OICHOK 3a
paboTy B ceMecTpe B X0Jie TEKYILEero KOHTPOJIs ycrneBaeMocTu (MakcuMyM — 60 OamioB) u
OIICHKH 3a 9k3aMeH (MakcumyM - 40 6aioB). IlepeBon onenku crynenta u3z 100-0amibHOM
mkanel B 15-ypoBHeByto mkany ECTS U TpagullMOHHYIO YETHIPEXYPOBHEBYIO MIKATy
ocymiecTBisiercss coriacHo mpuHsitomy B HI'TY mnonoxenuiro o OayuibHO-pEHTHHTOBOM
CUCTEME.

4.

el A o

10.
11.
12.
13.
14.
15.
16.
17.

18

Bonpocsl K 3k3amMeHy 10 JucHHUILIMHE «/{ucHMIuINHA 10 BBIOOPY acniMpaHTa:
CoBpemenHasi puznka BbICOKHX JHEPIrHii»

KBapku u 1enToHsl, ©X KBAHTOBBIE YMCIIA, IOKOJIEHUS

CocraBieHne Me30HOB M OapHOHOB U3 KBapKoB. KBapkoHHH.
OnekTpoMarauTHeie B3auMoaeicTeus, KO/, nuarpammer OelinmMana

Cnaboe B3aumoJeiicTBUE, TPOMEXYTOUHbIE O030HBI, Clladble pacabl YaCTHII
CunpHOE B3aMMOJIEIICTBHE: TIIIOOHBI, 11BET, Oerymas koHctanta KX/I.
CunpHoe B3aumozeiicTBue: npasuio L{Belira, 5Kk30TH4eCKUe apOHBI.

®u3uka Ha et+e- KoJUlaniepax, U3y4eHHe KBapKOHHUEB.

ONEeKTPOMarHuTHbIE JINBHU, KaJJIOPUMETPBHI,

MeTobl HASHTU(PUKAUHT 3aPSKEHHBIX U HEUTPaJIbHBIN YacTHII.

Cxema nierexropa AJis KOJUIaiAEpHOro dKCIIEpUMEHTA.

®u3nKa KOCMUYECKUX JTy4e — OCHOBHBIE ITPOOIIEMBI.

CP napymenue: KL-me30Hb1, B-Me30HbBI

Tay-nenTton, ero mecto u poins B ®BO.

HeitpuHHbIE OCIMIUISAIIANA, CMEIIIMBAHUE JIEITOHOB

OkcnepumenTs! Ha LHC. O6napyxenne XurrcoBckoro 6030Ha.
DKcniepuMeHTHI Ha ete- padpukax.

Komnnaitneps! Tsokensix noHoB. [Tpoekt NICA

. prrIHI)Ie HA3€MHBIC OKCIICPUMEHTEI IO KOCMHUYCCKUM JIydaM.



19. Tlouck yacTuil TEMHOW MaTEPHUN.
20. 3aMepeHre aHOMaJIbHOIO MarHUTHOIO MOMEHTA MIOOHA
21. DxcniepuMenTsI 1o (u3nke Beicokux sHepruii B UAD CO PAH.

22. DKCIIepUMEHTHI C BHYTPEHHUMH MULIEHSIMH Ha yckoputensx . U3mepenue dpopmpakTopa
MPOTOHA

23. Bbyaymue npoekTsl 1o GU3UKe BRICOKUX YHEPTHUH.
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1. O0o0meHHasi cTPYKTYpa GoHIA OLIEHOYHBIX CPeACTB MoAy A " PU3NKa MyYKOB
3apsiZKeHHbIX YACTHI M YCKOPUTEJIbHAsl TeXHHUKA (MOAY.1b)" 0 MaTepHuaaam M CUUIIIMHbI
O06o00m1eHHas cTpyKTypa (POH/Ia OLIEHOYHBIX CPEICTB 110 MOAYJII0 '"PU3NKA NYYKOB 3apSZKeHHBIX

YaCcTHIl M YCKOPUTEJIbHAS TeXHUKA (MOAYJIb)'" M0 MaTepuaJaM JIUCHUAIIAHbBI JucuuminHa mno
BbIOOpY acniupanTa: CoBpeMEHHOE MporpaMMHUpOBaHKe NpuBeaeHa B Tabnuie.
Tabnuia

ITanbl OLEHKH KOMIETeHIUi

IToxa3zaTenaun

o Meponpusitus
c¢(OpMHPOBAHHOCTH
dDopmMupyeMble pMUp . TEKylero o
KOMIeTeHIuii Tembl KOHTDOJIS POMEKYTOTHAA
KOMIEeTeHINH OHTPO
(3HaHus, yMeHHUH, (KypcoBoii aTrecrauus
3K3aMeH, 3a4eT
HABBIKH) npoekr, PI'3(P) u ( ’ )
Ap-.)
OIIK.1 cocobHOCTB |y3. YMeETh Beenenne MaTepnpeTnpyemsie Ok3ameH, 3a1auu 1-10
CaMOCTOSATEIHHO CaMOCTOSATEIBHO SI3BIKH, OCHOBBI
OCYIIECTBIISATH OCYIIECTBIISTH MIPOTPaMMHPOBAHUS Ha S3bIKE
Hay4HO- Hay4JHO- Python Kommunupyemsie
HCCIIE0BATEIbCKYIO |MCCIIEA0BATENBCKYIO |SI3BIKH, OCHOBBI
JEATENLHOCTh B JeATEIBHOCTD B MIPOTPaMMHPOBAHUS Ha SI3BIKE

CcOOTBeTCTByMOIIEeH  |coorBercTBylomel  |C++ Ilapaaurmer
npodeccroHanbHO# |mpodeccuonansHol |mporpammupoBanus, OOIT, ®II,

obnactu ¢ o0nacTu ¢ opraHu3arys mporecca
HCTIOJIb30BaHUEM HCTIOJIB30BaHHEM pa3paboTKH, TECTUPOBAHHUE
COBPEMEHHBIX HH(POPMATUOHHO- S3pik C++: KIaccHl,

METOJIOB KOMMYHHKAIIMOHHBIX ~|MeTanporpaMMHpOBaHUE,
HCCIIEOBAHUS U TEXHOJIOTHH cTaHIapTHas Onbianoreka S3bIk
nH}popMannoHHoO- C++: rennenunn pazsutus, [10
KOMMYHHUKAIIMOHHBIX JUISL HAYYHOH paboTsl, IpyTue
TEXHOJIOTU I coBpemennbie SI1 S3pik Python:

npukiaanelie naketsl ¥ [1O pist
Hay4yHO# paboTel (NUMPY,
SciPy, Root) S3eik Python:
OOII, @I,
METanporpaMMHUPOBAHHUE,
CTaH/IapTHBIE TIAKETHI,
TECTUPOBAHUE

2. MeToanka OneHKH 3TanoB (OPMHUPOBAHMSA KOMIETCHIHI B paMkax mMoay.as '"@®u3MKa My4KOB
3apsSIKeHHBIX YaCTHI[ M YCKOPHUTEJIbHAsl TEXHHMKA (MOAYJIb)" M0 MaTepuasaM JUCHHUIINHBI.

[TpomexyTouHas aTrTecTanusi Mo MOAYJI0 "®U3NKAa NMYYKOB 3apSiKEHHbIX YACTHIl U YCKOPUTEIbHAS
TexHHuKa (MOAYJb)" MO MaTepuaiaM IMCHHUILIMHBI TPOBOAUTCS B 6 cemecTpe — B ¢opMe dK3aMeHa,
KOTOpPBIN HalpaBJieH Ha OLeHKY cpopmupoBaHHocTH KoMmrieTeHmit OIIK 1.

OO011me npaBuia BHICTABICHUS OLICHKH 10 AUCLUILTUHE ONPEeNSIOTCs 0aNIbHO-PEUTHHTOBOW CUCTEMOI,
pHUBEIEHHON B paboueil mporpamme Moayis "®dusmka MydykoB 3apsHKEHHBIX YaCTHUIl U YCKOpUTEIbHAs
TEeXHHKA (MOAYNb)" IO MaTepuaiam AUCIUILTAHBL.

Ha ocHoBaHMM NpUBENEHHBIX Jajee KPUTEPHEB MOXHO cJesaTh OoOUIuil BBIBOA O CHOPMHUPOBAHHOCTH
xomnereHmu OIIK.1, 3a KoTOpbIe OTBEUAET IUCUUIUIMHA, HA PA3HBIX YPOBHSX.

O01mas xapaKkTepucTHKA YPOBHEH 0CBOCHHMS KOMIIETeHIHIA.

Hwuxe moporoBoro. YpoBeHb BBINOJHEHHS pabOT HE OTBEYAeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUIA,
TEOPETUYECKOE CO/IEPIKaHNE Kypca OCBOEHO YaCTHUYHO, ITPOOETbl MOTYT HOCUTD CYILIECTBEHHBIN XapakTep,
HEOOXO/TUMbIE MPAKTUYECKHE HABBIKM PAaOOThI C OCBOEHHBIM MaTepuanioM cOpMHPOBAHBI HEAOCTATOYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi OOy4eHUs y4eOHBIX 3aJaHMil HE BBINOJIHEHBI WIH



BBITIOJIHCHBI C CYIIICCTBCHHBIMU OIIINOKaMHU.

IloporoBblii. YpoBeHb BBINOJHEHUS pabOT OTBeYaeT OOJIBIIMHCTBY OCHOBHBIX —TpeOOBaHMI,
TEOPETHYECKOE COZIepKaHNE Kypca OCBOCHO YAaCTUYHO, HO MPOOENbI HE HOCST CYIIECTBEHHOTO XapakKTepa,
HE0OXOMMBbIC TIPAKTUUECKUE HABBIKM PA0OTHI C OCBOGHHBIM MaTEpHAIOM B OCHOBHOM C(OPMHPOBAHHI,
OOJIBIIMHCTBO IMPEIYCMOTPEHHBIX NMPOrpaMMol OOydeHHs! y4eOHBIX 3aJaHUM BBIIOJHEHO, HEKOTOPHIC
BU/IbI 33J1aHUH BBITOJHEHBI C OUIMOKaMH.

Ba3oBblii. YpoBeHb BBINOJHEHUS pabOT OTBEYAeT BCEM OCHOBHBIM TpPEOOBAHUSIM, TEOPETHUECKOE
coJlep’KaHuEe Kypca OCBOCHO IMOJHOCTBHIO, 0e3 MpoOesoB, HEKOTOphIE MPAKTUYECKUE HABBIKU PabOTHI C
OCBOCHHBIM MaTepuaioM c(hOpMUPOBaHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHbIE MporpaMmon 0oO0ydeHHs
yueOHbIe 3aJJaHUs BBIIIOJHEHBI, KAYECTBO BBIMOJIHEHUS HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCIIOM 0ajyioB, HEKOTOPBIE U3 BBHIMOJIHEHHBIX 33JaHH, BO3MOXKHO, COJEPKAT OUTHOKH.

IIpoaBuHYTHIA. YPOBEHb BHIIOMHEHUS pabOT OTBEYAET BCEM TPEOOBAHUSAM, TEOPETHUECKOE COJIep KaHUe
Kypca OCBOCHO TOJHOCTHIO, 03 Tpo0enoB, HEOOXOMMbIe MPAKTHYECKUE HABBIKU PAaOOTHl C OCBOCHHBIM
MaTtepuajoM c(OopMHUpOBaHBL, BCE MPEIYCMOTPEHHBIE MporpaMMoil oOydeHus y4deOHBbIC 3aJaHUs
BBITNIOJIHEHBI, KAYECTBO MX BBIIIOJHEHUS OLEHEHO YUCIOM 0aioB, OJM3KUM K MAKCUMAJIbHOMY.
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denepanbHOE TOCYAaPCTBEHHOE OI0IKETHOE 00pa3oBaTeIbHOE
yUpekIeHNE BBICIIIEro 00pa30BaHuUs
«HoBocuOnpckuii rocy1apcTBEeHHBIN TEXHHYECKUH YHUBEPCUTET

Kadenpa snexTpodu3nueckux ycTaHOBOK U yCKOpHUTEIEH

HacnopT IK3aMCHa

1o MoyJro "®du3uKa MyYKOB 3apsHKEHHBIX YaCTHIl M YCKOPUTEIbHAs TeXHUKA (MOIYIh)"
[0 MaTepuaiaM JUCHUIUIHHBI «JlucuuminHa no BeiOopy acnupanTa: CoBpeMeHHOe
IIPOrpaMMUPOBAHUEN, 6 CEMECTp

1. MeToauka oneHKHn

DK3aMeH MpoBOAMTCS B (opMe pelieHuss 3amadd  (COCTABICHUSI TPOrpaMMbI) Ha
KOMIIbIOTEpE. DK3aMEHAIIMOHHBIA OUJIET COAEPKUT OJIHY 3a7ady U3 CIUCKA, IPUBEIEHHOIO B I1.4.
AcCmUpaHT JOJDKEH TMPOJEMOHCTPUPOBATh  PaOOTOCHOCOOHOCTh  HAMHMCAHHOM  MPOTrpaMMBbl,
IIPEAOCTAaBUTh PACHEYATKy TEKCTa IMPOrpaMMbl U OOBSACHUTH AJITOPUTM PabOThl MpOrpamMMbl U
HCIIOJIb30BAHHBIC [PU HAITMCAHUU ITPOIPAMMBI 2JIEMEHTHI (KJ1acChl, OMOIMOTEKN U T.1.)

dopMma 3K3aMeHATHOHHOT0 OMJIeTa

HOBOCHBUPCKUN I'OCYJJAPCTBEHHbBIN TEXHUYECKUIN YHUBEPCUTET
®axynsrer OTO

Buner Nel

K 9K3aMeHy 0 TUCUUIUINHE «J{uciurumaa no Beioopy acnupanta: CoBpeMeHHOE
MIPOTPAMMHUPOBAHUEY»

1 Hancats mporpaMMy COpTUPOBKH MaccHBa AByMs MeToaaMu. [IpoBecTr cpaBHUTEBHBIN
aHaJIM3 CKOPOCTHU BBITIOJIHEHUS aJITOPUTMOB.

YTBepxkaato: 3aB. kadenpoit DDYuyY npodeccop, bypnakos A.B.
(moamuce)
(mara)

2. Kputepum oneHKku

* OTBeT Ha SK3aMEHAIIMOHHBIA OUJIET CUMTAETCS HEYHOBJIEeTBOPUTEIbHBIM, €CITU ACMHUPAHT HE
CMOT TIPOAEMOHCTPUPOBaTh PabOTOCIOCOOHOCTh HANMMWCAHHOW WM Tporpammbl.  OlieHKa
coctasiser 0 6annos.

* OTBeT Ha 3K3aMCHAITMOHHBIA OWJIET 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIM ACIHUPAHT
MIPOAEMOHCTPUPOBAT PAOOTOCTIOCOOHOCTh MPOTPaMMbl, HO HE BBITIOJTHEHBI JOMOJHUTEIbHBIC
TpeOOBAHUS K TEKCTY ITPOTPaMMBI FITH ITPOTrpaMMa HepaOoTOCIOCOOHA ITPH H3MEHEHHH BX O THBIX
manHbIX. OLeHKa cocTaBisieT oT 5 10 15 6annos.

* OrTBeT Ha 5K3aMCHAIMOHHBIA OWJIET 3acCUMTHIBACTCS Ha 0a30BOM YypPOBHE, €CJIM ACITHPAHT
MIPOJIEMOHCTPUPOBATT  pabOTOCIIOCOOHOCTh TMPOTPaMMBI, TIporpamma paboToCrocoOHa TP
M3MEHEHHH BXOJHBIX IAHHBIX, aCHPAHT MOXET OOBSICHUTH AJTOPHUTM PAaOOTHI MPOTrPaMMEI.
Orneuka cocrasisiet oT 20 no 35 bannos.

* OtBeT Ha S5K3aMEHALMOHHBIA OWJIET 3acUMTHIBacTCS Ha 0a30BOM YPOBHE, €CIIM aCIHUpPAHT
MPOJIEMOHCTPUPOBAT PAdOTOCIIOCOOHOCTh MPOTPAMMBI, TIPH HANMCAHUU TIPOTPAMMBI aCITHPAHT
UCTIOJIb30BAI COBPEMEHHBIE MPHEMBI MPOTrPaMMHUPOBAHUS, TPOrpaMMa COCTABIICHA C y4ETOM
3¢ PEKTUBHOTO UCIIOIF30BaHKS BEIYUCIUTEIBHBIX pecypcoB. OneHka cocraniset 40 Oanios.



3. llIkaja oneHKH

B oOmieil onenke mo IUCHUIUIMHE OaUIbl 32 SK3aMEH YUHTBHIBAIOTCS B COOTBETCTBUU C
npaBWwiIaMyd OaJUTbHO-PEHTHHIOBOM CHCTEMBI, NPUBEACHHBIMH B pabodeil mporpamme
aucuuiuHbel. CymMmmapHasi OLIEHKa aclUpaHTa Mo JAUCLHUIUIMHE CKJIaJbIBAETCA U3 OLIEHOK 3a
paboTy B ceMecTpe B XOJ€ TEKYIIEro KOHTPOJIS yCIeBaeMOCTH (MakcumMyMm — 60 OaiioB) u
OIICHKH 3a dK3aMeH (MakcuMyM - 40 6amnoB). [lepeBon onenku acriupanTa u3 100-6amibHOM
mKanel B 15-ypoHeByro mkany ECTS u TpaaunuoHHYIO YeTHIPEXYpPOBHEBYIO IIKAITY
OCyIIECTBIsIeTCss corjacHo mpuHsATomMy B HI'TY mnonoxkeHuio o OaIbHO-PEUTHHTOBOM
CUCTEME.

4. 3agaun K DJK3aMeHy N0 AucHMIUIMHe «/luciuruiiHa mo BbeIOOpY acmupaHTa:
CoBpeMeHHOE IPOrpaMMHPOBAHUE

1. Hammcate mporpaMmy  COpPTHpPOBKM — MacchBa JBYMs Metogamu. l[IpoBect:
CPaBHHTENBHBIN aHATN3 CKOPOCTH BBIITOIHEHUSI AJITOPUTMOB.
2. Harmmucate mporpammy (GUIbTpalii CHTHaJIA B YaCTOTHOM oOnactH, ucnonbiys BIID.

I[I/IaHa3OH (1)I/I.]'I]':>preMbIX yacToT 3aJa€Tcs  IOJIb30BaTEIIEM. ®daiin  curHaia
MMPCaAOCTAaBIACTCA MPEIIOAABATCIICM.

3. Hamucats nporpaMmy pacuera IIIomaau 1ol KpUBoi Ha 3aJaHHOM y4yacTke. B kauectse
KPHBOI1 BBIOpATh J1t00YI0 POU3BOJIBHYIO INIAJIKYIO (DYHKLIHIO.

4. Hamucats nporpaMmy JIMHEHHOM —anmpOKCHUMAlMU JIaHHBIX METOJIOM HAaMMEHbIINX
KBaJIpaToB.

5. Hamucats mnporpamMmy TreHepauuu psiia  CIIy4alHbIX —YMCEe IO 33/JlaHHOMY
pacrnpeaeneHHIo, NapaMeTpH30BaHHOMY Yepe3 BBOJ| U3 CTaHAAPTHOIO BXOJHOIO IIOTOKA.

6. Hamucats mporpaMmy peanusaiiyd MPOCTOrO KOHTEHHepa, HalpuMep, JBYCBS3HOIO
CIINCKA, C UCTOJIb30BaHUEM I1A0JIOHOB, HACIIEA0BAHYS, UCKIIFOUEHHH, CTaTUYECKUX assert-
OB.

7. Hanmcars nporpammy ornpeneneHus LEHTpa U AUAMETPOB TUPPAKIUOHHBIX KOJEL Ha
n300paxennu. Pailn n300paskeHns MPEAOCTaBIACTCS MpernoaBaTeneM

8. Hanmcarp mporpammy, peaamsyroliyt0 MOTOKOBYIO (DPUIBTPALMIO IKCIIEPUMEHTAIBHBIX
JTAHHBIX, B3STBHIX U3 (aiina, METOIOM CKOJB3AIIEro cpeaHero. Mailsl mpeocTaBIsoTCsS
IPEIo/IaBaTeseM.

9. Hanncate nporpamMmy HaxoKAEHHMsSI NMHKOB M IIOCTPOEHUS aMIUIMTYJHOTO CIIEKTpa

CUTHAaJIa, B35TOrO U3 (haitna. daitn mpeaocTaBiIsIOTCs MPETo1aBaTeIIeM.
Ipocpamma Oonocna 6Gvims Hanucana Ha szvike c++ wumu Python, makorce paspewaemcs
NONb308aMbCSL NAKeMaMu U OUOIUOMEKAMU.
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®OH/JI OHEHOYHbBLIX CPE/ICTB

MOAYJIA " ®u3dnka ny4KoB 3apsKeHHBIX YACTHIl M YCKOPHUTEJIbHAasi TEXHUKA (MOAyJIb)" 1o
MaTepuaiaM JMCIUIIIHHBI

Cl'[el[I/IaJ'Ibele rJIaBbl HANIPABJICHUSA

O6pazoBarenbHas nporpamma: 03.06.01 ®usuka u actpoHoMus, npopuis: Ousnka MydKkoB
3apsHKEHHBIX YaCTUI M YCKOPHUTEIbHAS TEXHUKA

HoBocubupck 2017



1. O0o0meHHasi cTPYKTYpPa (poHIAa OLIEHOYHBIX CPeACTB MoAyJ A ""PHU3HKa yYKOB
3apsiKeHHbIX YACTHUIl U YCKOPUTEIbHAS TEXHUKA (MOAYJIb)" 10 MaTepuajaM AUCUUIIMHBI
O6o006muienHas cTpyKTypa (hOoH/1a OIIEHOUHBIX CPEACTB IO MOAYJI0 " PU3MKA MYYKOB 3ap:KeHHbIX

YACTHIl U YCKOPUTEJbHAsl TeXHUKA (MOAYJIb)" 1m0 MaTepuajaM JUCUUILIHHbI
HarpaBJIeHUs puBeaeHa B Tabmuie.

CrienmnanbsHBIC TIIABBI

Tab6auia

OTanbl OLEHKH KOMIETEeHIH

YCKOpHUTENeH st
MPOMBIIIIEHHBIX
IpUMEHEHUH]

YCKOPSAIOIIUX MOJIEH

IToka3zarenu MeponpusTus
®opmupyembie copMHpORARHOCTH rexyuero IIpoMeskyTOUHAS
KOMIIeTCHITHH KOMIIeTeH Uil Tembl KOHTpOUISt p Yy
(3HAHHS, yMEHHs, (kypcoBoii aTTecTanus
HABBIKH) npoexr, PT3(P) (3K3amMeH, 3a4eT)
Ap.)
IIK.1.B 31. 3HaTh METOABI HcrouHuky mydkoB 3ayer, Bompocsl 2, 4,
CriocoOHOCTB aHaNM3a IBIKEHUS U |3apsOKEHHBIX yacTull JInHeitHbie 6, 8, 10, 12
OCYLIECTBIITH YCTOMYUBOCTH yckoputenu Lluknuueckue
CaMOCTOSTENIbHBIE  |4aCTHIl B YCKOpUTENH DIIEKTPOHHAs
HCCIIEZIOBaHNS B IUKJITYECKUX OIITHKA M (PU3UKA ITyIKOB
obnacTé pU3UKH U | yCKOPHUTEILIX
TEXHHUKH
IUKJITYECKUX
yCKOpHUTENEH U
HaKOIHTEJIbHBIX
KOMIUIEKCOB
IIK.1.B yl. YMets JlnarHocTuka my4KkoB B 3ayer, Bompocs! 1 -3, 5
paccuMThIBaTh YCKOPUTETbHON TEXHUKE —7,13, 14, 16, 18, 20
KOH(pUTypanuio MarHuTHbIE CUCTEMBI —22,24.
MAarHMTHBIX NOJIEH yckopurenei Lluknngyeckue
MOBOPOTHBIX YCKOPUTENH
MarHuTOB U
(hoxycupyrommx
3JIEMEHTOB
I[IK.1.B y2. Y™MeTh JmarHocTruka my4qKkoB B 3auer, Bompockr 1 - 24
aHAIM3NPOBATH YCKOPHUTEIBEHON TEXHHUKE
KOH(UTypannu HcrouHukn myukoB
MarHUTHBIX CHCTEM  |3apshKeHHBIX dacTull JInHelHbIe
UKITHYECKUX yCKOpUTEIH MarHuTHble
ycKopuTesen CHCTEMBI YCKOPHTEIEH
I{uknyeckue yCKOpuTenu
TIK.2.B yl. YmeTh uknnueckue yCKOpUTeIu 3auer, Bompocsr 2, 6,
CrocoOHOCTh paspabaTbIBaTh 19, 20
OCYIIECTBIISITh BBICOKOBOJIbTHBIE
CaMOCTOSTENIbHBIE | YCKOPSIOIINE
MCCIIEJIOBaHMUS B CHCTEMBI C
obnactn QU3MKKU M |TTOJTydeHHEM
TEXHHUKH MaKCHMaJIbHBIX

2. MeToaMKa OLEHKH 3TAN0B ()OPMHPOBAHNUS KOMIIETCHIIUH B paMKax MoayJid '"@PHU3HKa yYKOB
3apsisKeHHbIX YACTHIl U YCKOPUTEIbLHAS TEXHUKA (MOAYJIb)" 10 MaTepUaJaM JUCUUIIJIMHBI.

ITpomexyTouHas arTecTanys Mo MOAYJI0 "®U3MKA MYYKOB 3apPSKEHHBIX YACTHI U YCKOPUTEJIbHasA
TeXHHKa (MOAYJib)" MO MaTepHajaM JAMCHUILIMHBI TIPOBOAUTCA B 4 cemecTpe - B (opMe 3adera,
KOTOPBII HanpaBJIeH Ha OIeHKY copmupoBanHocTy komnerenumii [1K.1.B, TTK.2.B.

3ayet mpoBOIUTCS B yCTHOU (hopMme, IO OHIeTaM.

OO0mure mpaBuia BEICTABICHUS OLIEHKH 10 JUCITUIUTHHE OTPEICTIAIOTC OAJNTbHO-PEUTHHTOBON CHCTEMOH,
NpUBEJICHHON B paboueil mporpamme mMoayis "®dusnka MydKoB 3apsDKEHHBIX YaCTHII M YCKOPUTEIbHAS



TEeXHHKA (MOAYJb)" IO MaTepraiaM JUCITUTLINHBI.

Ha ocHOBaHMM NpHBEIEHHBIX Aajiee KPUTEPUEB MOXKHO CHeNaThb OOLIUI BBIBOJ O COPMHPOBAHHOCTHU
xomnerenuuii [1K.1.B, I1K.2.B, 3a koTopble OTBe4aeT JUCIUILINHA, HA Pa3HBIX YPOBHSIX.

O01masi xapakTepucTHKA YPOBHEH 0CBOEHHSI KOMIIETEHIHIA.

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,
TEOPETUYECKOE COJEPKAHNUE Kypca OCBOEHO YaCTHYHO, IIPOOENbI MOI'YT HOCUTbH CYLLIECTBEHHBIN XapakTep,
HEOOXOMMBbIE MMPAKTUYECKHUE HABBIKH PAOOTHI C OCBOCHHBIM MaTepHajIoM c(hOpMHUpPOBaHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoOi OOy4deHHs Y4eOHBIX 3aJaHUNl HE BBITIOJIHEHBI WIIH
BBINOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBblii. YpoBeHb BBINIOJIHEHUS PAaOOT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETUYECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYILIECTBEHHOI'O XapaKTepa,
HEOOXOMMbIEC MPAKTUYECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pPHAlIOM B OCHOBHOM C(OPMHUPOBAHEI,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoi 0OydeHus y4eOHBIX 3a/laHuil BBINOJIHEHO, HEKOTOPHIE
BUJIBI 33/1aHUH BBITIOJTHEHBI C OIMOKaMHU.

Ba3oBblii. YpoBeHb BBINIOJHEHUS pabOT OTBEYaE€T BCEM OCHOBHBIM TPEOOBAHUSAM, TEOPETHYECKOE
COJIEPKAHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpOoOEenoB, HEKOTOPHIE NMPAKTUYECKHUE HABBIKU PAaOOTHI €
OCBOCHHBIM MaTepHajoM C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMoil 00ydeHus
yueOHbIEe 3aJjaHUs BBIIIOJIHEHBI, KAYECTBO BBIMNOJIHEHHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCIJIOM 0ayioB, HEKOTOPHIE U3 BBINOJIHEHHBIX 3aJaHUI, BO3MOXKHO, COJAEPKAT OIMIMOKH.

IIponBuHYTHIN. YPOBEHb BBINOIHEHUS pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHe
Kypca OCBOEHO IOJIHOCTHIO, 0€3 MpoOesoB, HEOOXOAUMbIE MPAKTUUECKUE HABBIKU PabOThl C OCBOEHHBIM
MaTepuaioM CQOPMHUPOBAHbI, BCE MPEIyCMOTPEHHbIE MPOrpaMMoON o00ydeHus ydeOHble 3aJaHus
BBINTOJIHEHBI, KAYECTBO WX BBITOJHEHHSI OIICHEHO YHCIIOM 0aiioB, OJM3KUM K MaKCHMAaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUUECKIH YHHBEPCUTET»

Kadenpa snextpoduznueckux yCTaHOBOK U yCKOpUTENEH

IHacnopr 3a4era

1o Moayo "®u3KKa My4YKoB 3apsXKEHHBIX YaCTUI M YCKOPUTEIbHAS TEXHUKA (MOIYIB)" 1O
Marepuaiam IUCUUIUIMHbL «CriennanbHbIe TJIaBbl HAallpaBiIeHUs», 4 ceMecTp

1. Meroauka oneHKH

3auer mpoBoauTCsS B ycTHOU (opme, mo Ouneram. buner BiimroyaeT B ces ABa BoIpoca
(cIMcoK BOIPOCOB NPUBENIEH HIDKE). B XoJe 3K3aMeHa IpernojjaBarelib BIpPaBe 3aaBaTh CTYIEHTY
JOTIOJTHUTENTbHBIE BOMIPOCHI M3 00IIIero nepeyns (1. 4).

Mdopma Guiera st 3auera
HOBOCHUBUPCKHI I'OCYJIAPCTBEHHbBIN TEXHUYECKWUI YHUBEPCUTET
®akynbrer OTO

Buaer Nel
K 3aquy 110 JUCIIUIIJINHEC «CHCIII/IEUII)HI)IC T'JIaBBI HaHpaBHeHI/ISI))

1. da3oBoe MPOCTPAHCTBO U MOHATHE aHCAMOJISl YaCTHIL B MIPHIOKEHUH K OMHCAHHIO ITYYKOB.
Teopema JlnyBumisa. AnunabaTuueckue HHBAPUAHTHI.

2. luknnueckue yckoputend. ABTodasupoBka, Kputuueckas sueprus. Pa3zoBoe ABMKEHHE
YaCTHIl, NPOAOILHBIN (ha30BbIi 00BEM Myuka. AnuadaTH4eckoe 3aTyxaHue (a3oBbIX KOJICOaHUH.
CuHXpOTpOH, CHHXPO(]a30TPOH (IPOTOHHBIH CUHXPOTPOH). LukinoTpon. ®a3oTpoH. MUKPOTPOH.
N3oxpoHHbIN IUKIOTPOH. KackanHble cxembl

VYTBepxato: 3aB. kKapenpoi noixHocTs, DO
(TomHUCh)

(maTa)

Kpurepun onenkn

e OrtBeT Ha KaXIblii TEOPETHUYECKUI BOMPOC OWUJIETa CUMTAETCS] HEYAOBIETBOPUTEIILHBIM,
€CJIM aCITUPAHT HE CIIOCOOEH JaTh OMpeIeNIeHNs OCHOBHBIX MOHATHH. Orienka cocrapisier 0
0aoB.

e OrtBeT Ha KaXIbI TEOPETHUECKUI BOMpPOC OnseTa 3aCUMTHIBAETCS Ha IOPOTOBOM YPOBHE,
€CJIM acTIMPaHT NP OTBETE Ha BOIIPOCHI Ia€T ONpEeSICHHEe OCHOBHBIX MOHITUHN U SABJICHUH,
HO HE MOXXET YeTKO OOBSICHUTH (PU3MYECKHE OCHOBBI pPacCMaTpPHBAEMBIX SIBICHHH U
CJIENICTBUS JJIs1 TECOPUU | MpakTuku. OrieHka coctapisieT oT 1 10 3 Gamios.

e OTBeT Ha KaX/bII TEOPETUUYECKUI BOTIPOC OMIeTa 3aCUUTHIBAETCS Ha 0a30BOM YPOBHE, €CITH
aclMpaHT IIPU OTBETE HA BOIIPOCH! JAE€T ONPEACICHUE OCHOBHBIX IOHATHM W SIBJICHUI, B
OCHOBHOM MOET OOBSICHUTH PUPOTY U PU3NUECKUE OCHOBBI PACCMaTPUBAEMbIX SIBJICHUH,



3.

HO TIPU 3TOM HE MOKET OTBETUTH Ha JIOMOJHUTENbHBIE BOIPOCHI MPENoJaBaTelis Mo TeMe
Bonpoca. OreHka coctaBisier ot 4 10 8 6auioB.

OTBeT Ha KK/ TEOPETUUYECKUI BOIIPOC OMIIETa 3aCUNTHIBACTCS HA TPOJABUHYTOM YPOBHE,
€CJIM aCIIUPAHT IIPHU OTBETE Ha BOMPOCHI JACT OMPE/ICIICHNE OCHOBHBIX TTOHITHH 1 SIBJICHHH,
MIOHUMAET TPUPOAY, (PU3HUECKIE OCHOBBI U MIPAKTUICCKYIO 3HAUUMOCTh PACCMAaTPUBAEMBIX
SIBIICHUH, M UX CBsI3b C pu3nuecKuMu 3akoHamMu. OrieHka coctapisier 10 6anos.

Ikaja oneHKkHn

B o6meit onienke mo aUCHMILIMHE Oajulbl 32 3a4€T YYUTHIBAIOTCS B COOTBETCTBHM C MPABUIAMU
0aJIbHO-PEUTUHTOBOM CHUCTEMBI, IPUBEICHHBIMU B paboueil nmporpamMmme AucuuruinHbl. CyMMapHas
OLIEHKA acMUpPaHTa [0 AUCHUILIMHE CKJIAaIbIBAETCs U3 OLEHOK 3a pabOTy B CEMECTPE B XO/€ TEKYIIEro
KOHTpOJsi ycrieBaemocTu (MakcumyMm — 80 GayutoB) u oreHkd 3a 3auer (MakcumyMm - 20 Oaiios).
[lepeBon ouenku acnupanta u3 100-6ammbHoit mikanmel B 15-ypoBeByro mkany ECTS wu
TPaJIULMOHHYIO YETBHIPEXYPOBHEBYIO IIKAIYy OCYIIECTBISETCA CoOrllacHo mpuHAToMy B HITY
MOJIO’KEHUIO O OAIIbHO-PEUTHHIOBOM cUCTEME.

4.

1.

»w

o o

10.

11.

12.

13.

14.

15.

16.

BOI[pOCbI K 3a4CTy IO JTUCHHUILJIMHE «CHCHI/IaJII)HI)IC TJIaBbI HAITPAaBJICHU S

®da30B0o€ MPOCTPAHCTBO U NOHATHE aHCAMOJISI YACTHILL B IPUIIOKEHUH K OMUCAHUIO ITYYKOB.
Teopema JInyBus. AanabaTudeckre UHBAPUAHTHIL.

[uknuyeckue yckoputend. ABTo(hazupoBka, Kputuueckas sneprus. ®a3oBoe ABIKEHHE
YacTUIl, MPOJOJIbHBIN (a30BbIid 00beM Mydka. AanadaTniyeckoe 3aTyxaHue (pa3zoBbIX
kosiebanuii. CHHXpOTpPOH, CHHXPO(a30TPOH (IPOTOHHBINM CUHXPOTPOH). L{UKIOTpOH.
®azorpoH. MukpoTpoH. M30xpoHHbIi nukiIoTpoH. KackagHbie cxembl

JBr>xeHue 3apsyKeHHON YacTULIbl B OJHOPOJIHBIX CTALIMOHAPHBIX MOJISX.

VYckopurenu ¢ moCTOSTHHBIM paguycoM opOuThl. CUHXpOTPOH. OCOOEHHOCTH AIIEKTPOHHBIX
CUHXPOTPOHOB. lcronb30BaHne CUHXPOTPOHHOIO U3JTy4EHUS

JIBI>KeHMEe 4acTHIIbI B IEPUOIMUECKUX MOJIsIX. Y paBHeHue Xuia U pyHkuuu droke.
MarnuTtHsle CUCTEMBI IIUKJINYECKUX ycKopuTenel. KoHCTpyKTuBHBIE 0COOEHHOCTH
AJIEMEHTOB MarHUTHON CUCTEMBI (COJICHOUIbI, IUITOJIN, KBAJPYIOIH, TUH3bI BBICIIUX
nopsaKoB). XKene3Hsle 1 Oe3xkene3Hble MarHUTHbIE CUCTEMbI. CBEPXIPOBOISLIME
MarHUTHBIE CUCTEMBI, UX MapaMeTpbl. CUCTeMbI IUTaHUs U TpeOoBaHMs K HUM. [Ipumenenue
MOCTOSTHHBIX MarHUTOB

Merton crenenHbIx panoB. Kyouueckas HenuHelHocTs. KBagpaTnyHasi HETMHEHHOCTbD.
Pe3onaHchl.

Jluneitapie yckoputenn. O0mue XapakTepuCTUKY MPUHITUIA UX IEHCTBUS M KOHCTPYKIIUH,
MPEUMYILECTBA U HEJOCTATKHU IO CPABHEHUIO C KOJIBLIEBBIMU yCKOpUTEIIMU. OCHOBHBIE
CUCTEMBI JINHEHHBIX YCKOPUTEIEH B KOMILIEKCE.

JIuH3bl B ONTHKE 3apsS>KEHHBIX YacTUL. AKCHAJIbHO-CUMMETPUYHBIE MATHUTHBIE JINH3BI.
JIuHeWHbIE YCKOPUTENH IEKTPOHOB. THUIIBI YCKOPSIIOIIKUX CUCTEM, BAPUAHTBI CO CTOSIYEH U
Oerymieii BoaHOH. OCOOEHHOCTH KOHCTPYKIIMH U OCHOBHBIE TTApaMeTPhl MAIIUH /IS
MIPUKIJIATHBIX IPUMEHEHHH, JTs1 QU3UKH

OnextpoHHble mymku. opmupoBanue myukoB. [lepeanc, SMUTTaHC, SPKOCTH MTyYKOB.
DOopMHUPOBAHUE IEKTPOHHBIX TYYKOB C MAJIBIM IMUTTAHCOM. THIIbI 3JIEKTPOHHBIX IYIIEK.
Jluneitabie yckoputenu noHoB. Beog BU-momHoctu. Pesonaropsl. BakyymHas cucrema.
OxnaxaeHue.

@nyKTyallud MOHU3alMOHHBIX oTepb. Onykryaunu ['aycca. ®nykryanuu Jlanaay.
@IyKTyallld B CBEPXTOHKHUX CIIOSAX

JlamuHapHBIC TTYYKH ¢ COOCTBEHHBIMU MOJSIME. L{nmmHprYecknii my4ok B 0€CKOHEUHOM
MarHuTHOM noJie. [limockuit auon. JIeHTOUHBIE UK.

MarHuTHbI€ 1 IEKTPOCTATUYECKUE JTUH3bI C MPOAOIBHBIMH H MOMEPEYHBIMU TOJISIMH:
aKCUAJIbHO-CUMMETPUYHBIE, IMIIMHJIPUYECKUE, KBAIPYTIOIbHBIE, MyIbTUIOIbHBIE. DOKyCHOE
paccTosiHuE JIMH3BI, MAaTPHUIIa TPeoOpa30BaHus MMyUKa.

Omurtranc. OnpeeneHne SMUTTAHCA U €T0 CBA3b C IPKOCTHIO.



17.

18.

19.

20.

21.

22.

23.

24,

MarHuTHBIC JTHH3BI C a3UMYTATBHBIM TI0JIEM: IMapaboIndecKue, “JTUTHEBbIE”, MATHUTHBIC
TOPHBI, TJIA3MEHHBIE JTUH3BI.

HenamunapHbie Mydku B OTCYTCTBUE CTOJKHOBeHUM. OnpeaeieHue CaMOCOTIaCOBaHHBIX
paBHOBecuil. YpaBHeHue Bnacosa.

[ToBOpOTHBIE MarHUTHI, UX (POKYCUPYIOLINE U AUCTIEPTUPYIOLIUE CBOWCTBA. ['paineHTHas u
KpaeBasi pokycupoBka. MaTpuia npeodpazoBaHus IMy4Ka.

Panuanmonnsie 3¢(eKThl B IUKINYECKUX YCKOPUTEIIAX 3JEKTPOHOB. M3iIyueHue 3eKTpoOHOB
(CMHXPOTPOHHOE H3TYUCHHE).

DNEeKTPOCTATUYECKHE OTKIOHSIONINE yCTporcTBa. DOKYyCHpYIOEe CBONCTBA, MaTpHIla
npeoOpazoBaHUs.

@DOKyCUpPOBKa B MOJIIX, U3MEHSIOIIMUXCS BO BpeMeHH. V3MeHeHue 3Hepruu 4acTull pu
(ha30BbIX KOJIeOaHUIX. ATMabaTHYECKOE 3aTyXaHue.

MartpuuHblii aHanu3 JBIKEHHUS YacTull B Kanane. Onucanue my4koB B (pa3oBOM
npoctpancTBe. Pa3oBbIe AIUIUICHL. Y paBHEHHE MOMEHTOB M OTHOAIOIIHE IyYKa YacTHUIl.
AKcenTaHC KaHaja.

ITyuku ¢ paccesHUEM U JUCCUMALMEH. DIEKTPOHHOE oxJaxaeHue. DopMupoBaHuEe IIyYKOB
yOeraronux 3J1eKTpoHOB. PenaTuBucTckuii cTabMIN3upoBaHHbIN My4ok bynkepa.



®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIIETO OOpa30BaHUS
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®OH/I OHEHOYHBIX CPE/ICTB

MOAYJISA " ®u3nka ny4KoB 3apsKeHHbIX YACTUIl M YCKOPHUTEIbHAA TEXHUKA (MOAYJIb)" 10
MaTepHaiaM JUCHHUILINHBI

YcekopuTesin M MX NPUMEHEeHUs
O6pazoBarenbHas nporpamma: 03.06.01 @usuka u actpoHomust, npoduis: Gusnka myuxkon
3apsHKEHHBIX YaCTUIl M YCKOPUTEIbHAsI TEXHUKA
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1. O0o0meHHasi cTPYKTYpa oHIA OLIEHOYHBIX CPeACcTB MoAy A " Pu3nKa MyYKOB
3apsiZKeHHbIX YACTHI M YCKOPUTEJIbHAsl TeXHHUKA (MOAY.1b)" 0 MaTepHuaaam M CUUIIIMHbI
O06o00mu1eHHas cTpyKTypa (POH/Ia OLIEHOYHBIX CPEICTB 110 MOAYJII0 '"PU3NKA MYYKOB 3apszKeHHbBIX

YACTHIl M YCKOPUTEJbHAS TeXHUKA (MOAYJIb)" M0 MaTepuagaM AMCHUIIINHBI

npUMeHeHus npuBezeHa B Tabmuie.

Ycekoputenu u ux

Tabnuia

Iranbl ONEHKH KOMIIeTeHIIHIi

IMoxaszarenu MeponpusiTus
®opmupyembie cqmpM“pOBaHH(lCTn rexyero IIpome:xyTounas
KOMIICTeHIHH KOMIeTeHIuii Tembl KOHTpOUISt p \
(3HaHus, yMeHHUH, (KypcoBoii arrecranus
HABBIKH) npoexr, PI3(P) u (3K3aMeH, 3a4eT)
Ap-)
I[IK.2.B 31. OcHOBHEIC Berpeunsie myaku 3ageT, BOPOCH TecTa
CriocoGHOCTD obacTi HeiictByromue 1 it Bapuanta 1: 1, 3, 9,
OCYIICCTBIIATH NpUMEHEHUI MIPOEKTUPYEMBIE YCTAHOBKHU 10. Jlns BapuanTa 2: 1
CaMOCTOSITEIIbHBIC | yCKOPHUTENIBHBIX [pumenenue CU B -4,7,10.
HCCIIEJOBaHNUs B TEXHOJIOT Uil B COBPEMEHHOM HayKe U TEXHUKE
obnactv QU3MKKA U |IPOMBIIIIEHHOCTH OKCHEepUMEHTHI Ha BCTPEYHBIX
TEXHUKH y4Kax
yCKOpuTEnen 1iIs
TIPOMBIIIICHHBIX
NIPUMEHEHU
IIK.2.B 32. 3HaTb [IpumMeneHne my4xoB 3aueT, BONPOCHI TecTa
KJIacCU(UKAIIIO 1 3apsHKEHHBIX YaCTHIL: Juts BapuanTta 1: 5. Jlnst
OCHOBHBIC THITBI MaTepHalloBEACHUE, OHOJIOTHS, Bapuanra 2: 3.
MPOMBIIICHHBIX MEIUIHHA, PATHOXUMUS THITEI
YCKOpHUTENIEH HOHOB | IIPOMBIIINICHHBIX YCKOPHTENECH
1 3JIEKTPOHOB
IIK.3.B 31. 3HaTh Ycrpoiicta qis renepanun CU 3auer, BOIIPOCHI TeCTa
Crioco6HOCTH 0COOEHHOCTH (BHUTTIIEPHI, OHAYIATOPHI, Ut BapuaHTa 1: 3, 4.
OCYILIECTBIISATh KOHCTPYKLIUHU Jla3epsl Ha CBOOOIHBIX s BapuanTa 2: 1, 3,
CaMOCTOSATENIBHBIE | MarHUTHBIX 3JIEKTPOHAX) 7,9, 10.
HCCIICIOBAaHUS B 3JIEMEHTOB

o0macTu QU3NKHU U
TEXHUKH
HCTOYHHUKOB
CHHXPOTPOHHOTO
U3ITyYeHHs

(BUTTIIEPOB H
OHJTYJIATOPOB) ISt
HOJTyYeHHS
CHHXPOTPOHHOT'O
U3ITyYeHHS

IK.3.B

32. 3HaTh MPUHLIUIIBI
paboTHI 1
0COOCHHOCTH
KOHCTPYKIIUU
Ja3epoB Ha
CBOOOTHBIX
3JIEKTPOHAX IS
Pa3IUIHBIX
JINaTa30HOB JIJIHH
BOJTH
(mabpaxpacHbI,
BUJHUMBIH,
PEHTTeHOBCKHUM)

Ycrpoiicta qis reneparun CU
(BHTTIIEDPBI, OHZTYJISITOPHI,
J1a3epsl Ha CBOOOTHBIX
JJIEKTPOHAX)

3ayer, BOMPOCHI TECTA
Juts Bapuanta 1: 3, 4.
Jnst BapuanTa 2: 1, 3,
7,9, 10.

IK.3.B

yl. Ymers
PacCUHUTHIBATD
MOIIIHOCTb U CIIEKTP
CHHXPOTPOHHOTO
W3ITy4CHHUS

OcuogHsle cBoiictBa CU
ITpumenenne CU B
COBPEMCHHOH HayKe M TEXHHUKE
CoBpeMeHHbIE METObI
YBEJIMYEHUS! CBETUMOCTH
(kpyribie my4ku, MeTo bl "'crab-
cross" u "crab-waist™)

3ayer, BOMPOCHI TECTA
it BapuanTa 1: 2 — 4, 6
— 8. lns BapuanTa 2: 1,
3-7,9, 10.




2. MeToanka oueHKHU 3TanoB GoOpMHPOBAHUS KOMIIETEHIUI B paMKax Moay/d '"®u3uka nmyuykoB
3apsiZKeHHbIX YACTHI H YCKOPUTeIbHAs TeXHUKA (MOAYJ/1b)'" 0 MaTepHaJaM IMCIUIIIHHBI.

[IpomexxyTounast arrectanus o MOAYJa0 '"®@U3UKA NMYYKOB 3aPAKEHHBIX YACTHIl U YCKOPUTEIbLHAs
TexHuka (MoayJab)" Mo mMaTepuajaM JUCHUILUIMHBI TIPOBOAMUTCA B 5 cemectpe - B dopMe 3adera,
KOTOPBIN HampaBjeH Ha olleHKYy chopmupoBanHocTr komneteHiui [1K.2.B, TTK.3.B.

OO0ue nmpaBuiia BHICTABICHUS OIICHKH 10 AUCIUILIMHE OMPEEIIAIOTCS 0aUIbHO-PEHTUHTOBOM CUCTEMOH,
IPUBEJCHHON B pabouell nporpamme Monyis "®dusuka MydKoB 3apspKEHHBIX YaCTHIl U YCKOPHUTENbHas
TEXHHMKA (MOAYINb)" 110 MaTepuanam AUCLUIIINHBL.

Ha ocHOBaHMM NpHUBEIEHHBIX Jajiee KPUTEPUEB MOXKHO CliesIaTh OOMIMI BBIBOJX O C(HOPMHUPOBAHHOCTU
xomnerenuuii [1K.2.B, I1K.3.B, 3a koTopble 0TBE€4YaeT AUCUMILIMHA, HA Pa3HBIX YPOBHSX.

Oﬁlllaﬂ XapaKTepUuCTuKa ypOBHeﬁ OCBOEHHSI KOMIIETEHII M.

Huxe moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYAaeT OOJBIIMHCTBY OCHOBHBIX TpPeOOBaHUIA,
TEOPETUYECKOE CO/IePKaHue Kypca OCBOGHO YaCTHUYHO, MTPOOEbl MOTYT HOCUTD CYILIECTBEHHBIN XapakTep,
HEOOXO0TMMbIE TIPAKTUIECKUE HABBIKU PA0OTHI ¢ OCBOCHHBIM MAaTePHAIOM COPMHPOBAHBI HE IOCTATOYHO,
OOJIBIIMHCTBO TMPEIYCMOTPEHHBIX MPOrpaMMoi OOyueHUs: y4eOHBIX 3aJaHWi HE BBINIOJHEHBI WU
BBITIOJIHEHBI C CYIIECTBEHHBIMU OIUOKaMHU.

IMoporoBplii. YpoBeHb BBINOJHEHUS pPa0OT OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHMI,
TEOPETUYECKOE COJIEp KaHNe Kypca OCBOEHO YaCTUYHO, HO MPOOEbI HE HOCST CYIIECTBEHHOTO XapakTepa,
HEO0OX0/IMMBbIE NPAKTUYECKUE HABBIKM Pa0OThl C OCBOEHHBIM MAaTEpHaiOM B OCHOBHOM C(OPMHUPOBAHHBI,
OOJIBIIMHCTBO NMPEIyCMOTPEHHBIX MPOrpaMMoil 00yueHHs y4yeOHBIX 3aJaHUM BBIIOJHEHO, HEKOTOpbIE
BUJIbI 33/1aHUH BBIIOJIHEHBI C OIIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJHEHUS pabOT OTBEYA€T BCEM OCHOBHBIM TpPEOOBAHMSIM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOEHO IOJHOCTBIO, 0€3 MpoOesnoB, HEKOTOPbIE MPAaKTHUECKHE HABBIKM PabOTHI ¢
OCBOEHHBIM MaTepHalioM C(OPMHPOBaHbI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBbIE MPOrpaMMON OOydeHUs
y4eOHbIe 3aJ]aHHs BBIIIOJHEHbI, KAYECTBO BBIMOJIHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MMHUMAJIbHBIM
YHCIIOM 0aJIOB, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JaHUH, BO3MOXKHO, COJIepXKaT OIINOKH.

IIpoaBuHYTHIN. YPOBEHb BBINOJIHEHHUS pabOT OTBEYAET BCEM TPEOOBAHUIM, TEOPETUUECKOE COJIEpKaHHE
Kypca OCBOEHO IMOJIHOCThIO, 0€3 MpoOeoB, HEOOXOIMMBbIE NMPAKTUYECKUE HABBIKM PAaOOThl C OCBOCHHBIM
MaTepuaioM CQOpPMHUPOBAHBI, BCE MPEAYCMOTPEHHBbIE MPOrpaMMOil oOyueHHs y4yeOHbIEe 3aJaHU
BBINTOJIHEHBI, KAYECTBO MX BBIMTOJHEHHS OIICHEHO YHCIIOM 0aiioB, OJIM3KHM K MAKCUMAIIEHOMY.



denepanbHOE roCyAapCcTBEHHOE OI0IKETHOE 00Pa30BaATEIBHOE
YUpEKAECHUE BhICLIETO 00pa30BaHUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKUN YHUBEPCUTET

Kadenpa snexTpoduznueckux ycTaHOBOK U YCKOPHUTENEH

IHacnopr 3a4era

1o MotyJTr0 "®du3uKa MyYKOB 3apsHKEHHBIX YACTHUIl U YCKOPUTEIbHAS TEXHUKA (MOYJb)"
[0 MaTepuagaM JUCHHUIUIMHBI «Y CKOPUTETH U UX IIPUMEHEHUs», 5 cemecTp

1. Meroauka oLeHKH

3aver mpoBoaMTCA B MHChbMEHHOW (opme mo Tecram. Tect coctont m3 10 Bompoco. K
Ka)KIOMY BOIIPOCY IPUBEACHBI BO3MOXKHBIE BapHaHTHI OTBeTa. B Xoxe 3auera mpemnonaBaresb
BIIpaBe 3371aBaTh aCIMPAHTy YTOYHSIOIINE BOMPOCHI 0 TeMe OMIeTa U JIOMOIHUTENBHBIE BOIPOCHI
u3 o6iero nepeuns (1. 4).

dopma TecTa IJI 3a4eTa

Bapmnanr 1

1) Komnaiinep 3to:

a. YCKOpUTEIb Ha BCTPEYHBIX ITy4Kax

b. Yckoputens ¢ 6ompmmM komdaecTBoM ctanmuii CU
¢. YcKopuTenh Ha aipoHax

2) CBETUMOCTh YCKOPHTEIIS 3TO:

a. [lonnast n3mygaemasi SHEprust

b. CBeTOBOI MOTOK U3ITYICHHUS

¢. IHTeHCHBHOCTB CTOJIKHOBEHMS YaCTHI]

3) CHHXPOTPOHHOE U3TyUYEHHE ITO:

a. DIEKTPOMarHUTHOE M3JIy4eHHe, UCITyCKaeMOe 3JIEKTPOHAMH B MaTrHUTHOM T10JIe

b. DIEKTPOMArHUTHOE M3JIyUYeHHE, HCITyCKAeMOEe ITPOTOHAMY B MATHUTHOM I10JI€

¢. DJIEKTPOMArHUTHOE U3ITy4eHUE, UCITyCKaeMOoe 3apsHKeHHBIMH YaCTHUIIAMH B MarHUTHOM TIOJIE

4) Kakue ycTpoicTBa HCHONIB3YIOT ISl HOIYYSHHS! CHHXPOTPOHHOTO U3ITy4eHUSs?
a. Burrnep

b. [ToBOpOTHEII MaruuT

c. Ougynarop

d. Bce BhIIETIEpEUHICTICHHBIE

5) B xakux 00macTsaX IPUMEHSIOTCS yCKOPUTEIN?

a. Tepanus paka

b. [IpomBINIIeHHAs CTEPUIN3ANA MEAUITTHCKOTO 000pyI0BaHHS
c. [lonyuyenue sanemMeHTapHBIX YaCTHI]

d. Bce BhIenepeuncieHHoe

6) Jly1s KakMX Lenei UCTIONb3YIOT PE30HATOPHI B yCKOPHUTEISAX?
a. [loBbllIeHNE CBETUMOCTH

b. 'eHepanust HEHTPOHOB

¢. YckopeHus 3apsHKeHHBIX YaCTHUI]

7) Yro takoe «CRAB-WAIST»?

a. MeTtoa KOppeKINY HETMHEWHOCTEH B YCKOPUTEIISIX BKITIOYAIONINH B ce0s1 HECKOJIBKO «CEMEHCTBY» CeKCTYIOoJeH
b. Iponienypa kKamuOPOBKU SHEPTHUH

c. Cxema MOBBIIIIEHUS] CBETUMOCTH B KoJIaiaepe

8) B uem onacHOCTH paiMallnOHHOTO U3ITYYESHHUS JUIS YenoBeKa?
a. Beicokast noHn3upyromas CriocoOHOCTb



b. [MomydeHus cynepCuibl
c. BoI3biBaeT npobaeMbl CO CHOM

9) Jynuna Boxpmoro Axponnoro Komnnaiinepa?
a.7 kM

b. 27 km

c. 17 xm

d. Bonee 40 xm

10) [eiicTByroumue komainepsl B Poccun
a. BOIIIIT-4

b. BOIII1-2000

c. HUKA

d. CUBUPb-2

2. Kputepuu oneHku

e OrtBer Ha TeCT s 3a4eTa CUNTACTCS HeYA0BJIeTBOPUTEIbHBIM, €CITH ACITUPAHT OTBETHII
Ha 4 1 MeHee BONpOocoB TecTa. O1eHKa COCTaBIISET MeHee 5 Oann08.

e OrtBer Ha TecT IS 3a4yeTa 3aCUYUTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIM ACIHPAHT
OTBETHJI BEpHO Ha 5 — 6 BompocoB Tecta. Ouenka coctasisieT om 6 oo 10 b6annos.

e OrtBeT Ha TECT JUIA 3a4eTa 3aCYMTHIBACTCS HAa 0A30BOM YpPOBHE, €CJIM aCHHpAHT BEPHO
otBeTH Ha 7 — 8 BompocoB Tecta. OnieHka coctaisieT om 11 0o 15 b6annos.

e OrtBer Ha TecT Ul 3a4eTa 3aCUMTHIBACTCS HAa MPOABHHYTOM YPOBHE, €CIHM aCHHUpaHT
BepHO oTBeTH I Ha 9 — 10 Bompocos Tecta. Ouenka coctaBisieT ot 16 0o 20 6annos.

3. IIkana oueHkH

B oOmieit ornenke mo AUCHUIUIMHE OayuTbl 3a 3a4eT yYUTHIBAIOTCS B COOTBETCTBHH C
npaBUJIiaMd  OaNTbHO-PEHTHUHTOBOM CHCTEMBI, TpPHUBEICHHBIMH B pabodeil mporpamme
muciumuinabl. CyMMapHasi OIeHKa aclMpaHTa 1Mo JUCIUIUIMHE CKIIAJIBIBACTCS U3 OICHOK 3a
paboTy B ceMecTpe B X0/i€ TEKYIIEro KOHTPOIs ycreBaeMocTH (MakcumyM — 80 GaioB) u
OIICHKH 32 dK3aMeH (MakcumyM - 20 6amioB). [lepeBos onenku acnimpanTa u3 100-0amipHON
mKanel B 15-ypoBHeByro mikany ECTS u TpaaulMOHHYIO 4YeTHIPEXYPOBHEBYIO IIKAITy
ocymiecTBisiercss corjacHo mpuHstomy B HI'TY monoxkeHuio o OamibHO-PEUTHHTOBOM
CUCTEME.

4. Bomnpocsl Kk 3a4eTy 0 AUCHMIIIHHE KY CKOPUTEIU U UX MPUMEHEHUs»
Bapuanr 1

1) Konnaitnep ato:
. YCKOpHUTENbh Ha BCTPEYHBIX ITYYKax
. Yckoputenb ¢ 60nbmmM KosmdecTBoM ctanuuit CHU
. YCcKOopuTenb Ha aipoHax

O T o

2) CBeTUMOCTh YCKOPHTEIS 3TO:
. IlonHas nznyyaemast SHeprus
. CBETOBOI MOTOK N3IIy4EHUS
. THTEHCUBHOCTD CTOJIKHOBEHUS YaCTHUI]

O T o

3) CHHXpPOTPOHHOE U3IYUYEHHE ITO:
. DNeKTPOMarHuTHOE U3JIy4€HHUE, UCITYCKaeMOe 3JIEKTPOHAMU B MArHUTHOM I10J1€
. 3JI€KTpOMaFHI/ITHOe N3JIYUCHUC, UCITYCKACMOC NPOTOHAMU B MArHUTHOM I10JIC
. DNEeKTPOMarHUTHOE U3JIy4€HHUE, UCIIYCKAeMOe 3apsyKCHHBIMH YacTUI[aMHM B MarHUTHOM I10J1€

O T o

4) Kakue ycTpoiicTBa HCTIOJIB3YIOT JIs TOTYYSHHUSI CHHXPOTPOHHOTO U3JTYyUCHUS?
a. Burrnep
b. TToBOpOTHBIN MarHuT
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. Onpynsrop
. Bce BrImenepeuncieHHbIe

5) B kakux 0065acTAX IPUMEHSIOTCS] YCKOPUTETH ?
. Tepanus paka
. [IpoMbIlIeHHAs CTePUIIN3ALNS METUIIMHCKOTO 000pYI0BaHUS
. [lomy4yeHue 3neMeHTapHbIX YaCTHI]
. Bce Bblienepeunciennoe

6) )11 KakuX 1eIei UCIOJIb3YIOT PE30HATOPBI B YCKOPUTEAX?
. [IoBbIlLIEHHE CBETUMOCTH
. 'enepanus HEUTPOHOB
. YCKOpEHUS 3apSKEHHBIX YaCTHLL

7) Uto takoe «CRAB-WAIST»?
MeTo KOppeKLUU HEIMHEHHOCTE! B YCKOPUTENAX BKIIOYAIOIINIA B c€0s1 HECKOJIBKO
CEMENCTBY CEKCTYIOJIEN
. [Ipoueaypa kanuOpOBKHU SHEPTUU
. Cxema MoBBIIIIEHUSI CBETUMOCTH B KOJuIaiepe

8) B uem omacHOCTb pagMallnOHHOTO U3IIy4EeHHUs AJIs YeI0BeKa?
. Beicokast mHoHM3UpYIO1Lasi ClIOCOOHOCTD
. [lony4yenus cynepcuibl
. BeI3bIBaeT npo6iieMsl co CHOM

9) lnuna bonsioro Anponnoro Kosnaiinepa?
. T KM
.27 kM
.17 xm
. bonee 40 xm

10) HdeiicTByrouue kosaiaeps! B Poccun
. BOIIII-4
. BOIIII-2000
. HUKA
. CUBUPb-2
1) UcTOYHUK CHHXPOTPOHHOTO U3IYYEHHUS 3TO:
. YCcKopUTEIh Ha BCTPEUHBIX MTyUKax
. YcKopuTenb Ha aipoHax
. JIto00ii MarHuT, yepe3 KOTOPBIH MPOJIETAIOT PENIITUBUCTCKHE 3apsKEHHBIE YACTULIBI

2) CambIM OOJIBIIMM YCKOPHUTEJIEM Ha TAaHHBI MOMEHT SIBJISETCS?
BAK
. BOIIII-4
. CUBUPB-2
FCC

3) B xakux obnactsax npumensiercs CU?
. I3ydeHue cTpyKTyphl BellecTBa
. buonorus
. [IpoMBIIITIEHHOCTD
. Bce BrllenepeunciieHHoe

4) Ha xakux gacTuIiiax paboTarT YCKOPUTEIH?
. Helitpons!
. IIpoTonsl



c. Tsxenpie HOHBI
d. DieKTpoHbI

5) CBETUMOCTh YCKOPHUTENS 3TO:
a. [lonnas n3inyyaemas sHeprus
b. CBeTOBOM MOTOK M3Ty4YCHUS
c. IHTEHCUBHOCTb CTOJIKHOBEHUS YaCTHULL

6) Urto Takoe 6eTaTpOHHBIC KOJICOAHMUS:
. IIpofonbHbIe KOJIEOaHUS YaCTHII
. KOHe6aHI/IH, BBI3BAHHBIC SJICKTPUYCCKHUM I10JICM
c. [Tonepeunbie KOIEOAHUS YACTHI

oo

7) Burrnep ato:
a. YCTPOICTBO C MONEPEYHBIM 3HAKOIIEPEMEHHBIM IEKTPUYECKUM IIOJIEM.
b. YcTpoiicTBO ¢ ONEpeYHbIM 3HAKOIIEPEMEHHBIM MarHUTHBIM TIOJIEM.
C. YCTPOICTBO C MPOJOJIBbHBIM 3HAKOIIEPEMEHHBIM JIEKTPUYECKHUM I10JIEM.

8) HanbGonpmei npoHuKaromen criocOOHOCTBIO 00J1a1aeT U3ITyueHHE:
a. Anbda
b. bera
c. 'amma

9) JIazep Ha CBOOOIHBIX AJIEKTPOHAX ITO:
a. YCKOpUTENb C IEPEMEHHBIM 10 BPEMEHU MarHUTHBIM I10JIEM
b. Bun nasepa, usnydeHue B KOTOPOM T€HEPUPYETCS MOHOIHEPIETUYECKUM ITyYKOM 3JIEKTPOHOB,
pacnpoCTpaHSAIOLIUMCS B OHIIYJISITOPE.
c. JIro6oit yckopuTenab pabOTaoLIHMi Ha 3JEKTPOHAX

10) HetictByromue uctounuku CU Poccun:
a. BOIIII-3\4
b. BOIIII-2000
c. HUKA
d. CUBHPBL-2



