degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: 3KCHCpHM€HTaHBHBI€ METOABI UCCIICAOBAHUA I1JIa3Mbl
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
Ou3TEX-1IKOIA TPUPOAOTIONOOHBIX, TNIA3MEHHBIX U SIICPHBIX TexHoJorwid uM. U.B.

Kypuarosa

kadeapa QU3NKU U XUMHU TUIA3MBI
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON aTTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIx yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansaTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sx3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBuin: N.B. CemeHoB, kaH[. pu3.-Mar. HAyK, JOLCHT

[Mporpamma obcyxieHa Ha 3acefjanui Kadenpbl GU3UKK ¥ XUMHHX Tuta3Mbl 29.05.2020



AHHOTANMA

Kpr HBKCHepI/IMeHTaIH:HBIG MECTOABI UCCICAOBAHUS I1J1a3MBbI " npeaycMarpuBacT O3HAKOMJICHUC CTYICHTOB C
SKCIICPUMECHTAJIbHBIMU METOAAMHU UCCIICAOBAHUS IJIa3MBbI.

3agaun JUCIUATIINHEL:

*  (dopmupoBaHue 0a30BBIX 3HAHWH B 00NACTH (PU3MKM IUIa3MBI, OCBOCHHE CTYICHTAMH TEOPETHYCCKHX
METOJIOB aHaJIM3a IUIa3MEHHbIX SBICHUH, MPOSBIAIOMINXCS KaK B SKCIEPHUMEHTAIbHBIX YCTAaHOBKaX, TaK U B
HPUPOJE;

* pa3BHTHE y CTYACHTOB TBOPYECKOIO MOAXOJAa K BBIOOPY METOIOB TEOPETHYECKOTO aHAIN3a Pa3IMYHBIX
IUIa3MEHHBIX SBJICHU;

® OKa3zaHUC IOMOIIU CTYACHTaM B IIPOBCACHHU COOCTBEHHBIX TCOPECTUUCCKUX H OKCIICPUMCHTAJIbHBIX
I/ICCJ'IG,I[OBaHI/Iﬁ B oOnactu (I)I/I3I/IKI/I IJ1a3MBI.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

[l TpUHIMITE TOCTPOSHUS CTAHIAPTHOTO U3MEPHUTEILHOTO TPaKTa TIa3MO(DU3NIeCKON YCTaHOBKH,
[ oOmuue cCHCTeMbI YpaBHEHUH IJIa3MBl;

[ CTPYKTypy IMAarHOCTUYECKOTO KOMILIEKCA OOJBIION TEPMOSIEPHON YCTaHOBKH,

[l oco0eHHOCTH IUarHocTuueckoro komruiekca UTOP.

VYMeTs:

[ 6BICTpO OCBaMBAaTb HOBBIC JKCHICPUMCHTAJIBHBIC MCTOAbBI WU TCOPCTUUYCCKUC MOACIU B IIJIA3MCHHBIX
HUCCIICAOBaHUAX

[l KBanM(UIMPOBAHO aHATM3UPOBATH PE3YNIBTATHl SKCIEPUMEHTAIBHBIX M TEOPETHUECKUX HCCIIEI0BaHNH;

O JIOBOANUTH 1O CBEICHHMSA HAaydyHOW OOIIECTBEHHOCTH (BBICTYIUICHHE HA CEMMHAapaX, KOH(pEpeHUHUsX,
myOJIMKAIIMK B HAYYHBIX J)KypHaJIax) pe3yJbTaThl NPOBeIEHHON HAyYHOU pabOThI;

[l TpOBOAWUTH JUATHOCTUKY HHU3KOTEMIIEPATYPHOH IJIa3MbI
1. leau u 3apauu

eap AUCUMNIMHBI
- O3HAKOMIICHHUE CTYJIEHTOB C SKCIIEPUMEHTAILHBIMU METO/IAMHU UCCIICIOBAHUS TIJIA3MBI.

33]13‘[]([ JAUCHUIIINHBI

* (opmupoBaHre 6a30BbIX 3HAHUI B 001aCTH (PU3UKH TUIA3MbI, OCBOCHHUE CTYJICHTAMH TEOPETHUECKUX
METOJIOB aHaJM3a IUIAa3MEHHBIX SIBICHUH, MPOSBISIOIIUXCS KaK B AKCIIEPUMEHTAIBHBIX yCTaHOBKaX,
TaK " B IPUPOJE;

*  pa3BUTHE y CTYACHTOB TBOPYECKOIO MOAXOJa K BBIOOPY METOJOB TEOPETHYECKOIO aHain3a
Pa3IMYHBIX TUIA3MEHHBIX SBJICHUI;

* OKa3aHWE IOMOIIU CTYJCHTaM B MPOBEICHUU COOCTBEHHBIX TEOPETHUECKUX U IKCIIEPUMEHTAIBHBIX
WCCIIeIOBaHMI B 00J1aCTH (PU3HKH I11a3MBbl.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THIOTE3BI, CTPOHTH
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN MareMaTHueCKHe MOAENM JUIsi  OIMCAHUS  U3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH




HOBBIC HAYYHBIC PC3YJIbTAThI

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

o0Iue CUCTeMBbl YPaBHEHHH IJ1a3Mbl;

I W

YMETb:

MNPUHOUIIBI TOCTPOCHUA CTAHAAPTHOTO USMCPUTCIIBHOI'O TPpAKTa HHa3M0(1)I/I3I/I‘leCKOI\/'I YCTaHOBKH;,

CTPYKTYpY JUATHOCTUYECKOTO KOMITIIEKCA OOJBIIION TePMOSIEPHON YCTaHOBKH,
0CO0EHHOCTH IHarHocTudeckoro komruiekca UTOP.

[ 6I>ICTpO OCBaMBAaTbh HOBBIC SKCIICPUMCHTAJIBHBIC MCTO/AbI U TCOPCTUICCKUC MOACIIN B IJIA3MCHHBIX

HUCCIICOOBaHUAX

O KBaJIM(UIUPOBAHO aAHAIU3UPOBATH PE3YNIBTAThI

HCCIICIOBAHMI;

OKCIICPUMCHTAJIBHBIX W TCOPCTUUYCCKUX

[J IIOBOAWTH 10 CBEACHHUS HAyYHOW OOIIECTBEHHOCTH (BBICTYILICHHE Ha CEMUHApax, KOH(EPEeHIUsX,
MyOIMKAIlMK B HAYYHBIX JKypHaJax) pe3y/lbTaThl IPOBEAEHHOM HayuyHOH paboThI;
[l TpOBOAHTH JUATHOCTUKY HU3KOTEMIIEPATYPHOH IJIa3MBI.

BJIAJIETh:

[l HaBBIKAMH OCBOCHHS OOJIBIIOTO 00BEMa HH()OPMALIUH;

[J HaBbIKaMU pabOTHI B KOJUIEKTHUBE JIA00OPATOPUH U CAMOCTOSTEIBHOU paboThI;

0 YMEHHEM HCKaThb TEOPETHYCCKHE OOBSICHEHHS OJKCIIEPUMEHTAIBHBIM  pe3yjibTaraM u
IKCHEPHUMEHTAIILHBIC TIONTBEPIKICHUS TECOPETUIECKUM MOJICIISIM.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora

Anmaparypa 1uQpoBOi  peructpanuu

1 JIAHHBIX JUIST JTMarHOCTHYECKUX 6 5
KOMIUIEKCOB IJIJA3MEHHBIX YCTaHOBOK

2 BBopgnas mexius 6 5
JlnarHOCTUYEeCKUH KOMITIEKC OONBIIOi
TepMOSIEpHON ycTaHOBKH, Kak DATA

3 INPUT g cucreM  ypaBHEHHUI 6 5
MaTeMaTUYeCKUX KOJOB M IIPOBEACHUS
MOMCKOBBIX UCCIICAOBAHUM

4 OOb1me cucTeMbl ypaBHEHUH M1a3Mbl 4 5
[IpyHIMOBL TIOCTPOEHUSI CTaHIAPTHOTO

5 HM3MEpPUTEIBHOTO TpakTa 4 5
1a3MO(U3NIECKON YCTaHOBKU
[ludpoBbie cucTEeMBl yHpaBlIeHHS U

6 cbopa JaHHBIX COBPEMEHHBIX 4 5
TEPMOSIIEPHBIX YCTaHOBOK

7 GRID-cuctemsl 4

] JuarHoctuka HU3KOTEMIIepaTypHOU 6
I11a3MBbl




9 OcoOeHHOCTH JIMAarHOCTUYECKOTO 3
komiuiekca UTOP
10 Pabora ¢ 0azamu JaHHBIX COBPEMEHHBIX 6
YCTaHOBOK TOKamaK
Pabora ¢ OCHOBHBIMM MaTeMaTHYECKUMH
1 KOJITaMH, TIPUMEHSIEMBIMU IS 00pabOTKH 6 15
IKCTICPUMEHTAJILHBIX JIAHHBIX YCTAaHOBOK
TOKaMaK
Hroro gacor 60 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.
4.2. CopepxaHue TUCIUTUIHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jieliam)

Cemectp: 1 (Ocennuii)

1. Anmaparypa nupoBOi perucTpaluy JaHHBIX JUIS TAArHOCTHYECKUX KOMIUIEKCOB ILIa3MEHHBIX
YCTaHOBOK

Anmaparypa muQpoBOil perucTpanuu AAHHBIX JUIS JUATHOCTHYECKHX KOMIUIEKCOB IUIa3MEHHBIX
YCTaHOBOK

* Hemnoro uctopuu Texuuku A-L| npeobpazoBanus;

» Amnanoro-uudpossie 1 HuppoaHaTIOroBbie peodpazoBarend. MeTOIUKH PerucTpaliyi CUTHAJIOB;
» OOpabotka curnanoB (auckperuzauus). Marepnomsiuns no Korensuukoy (HaiikBucry);

* Anmaparypa peructpauuu GOpMbl HMITYIbCHBIX CUTHAJIOB;

*  MHorokaHajbHble CHHXPOHHBIE CHCTEMBl PErHCTpanuy (POPMbBI OFHOKPATHBIX HMMITYJIBCHBIX
curHanoB. CTpyKTypa MOCTPOEHHs] CHHXPOHHBIX MHOTOKaHAJbHBIX CHCTEM perucrpauuu. IIpumep
pErucTpaluy CUrHAJIOB JUaMarHeTu3Ma 1 JIa3€pHOTO PacCesHus;

® OcobennocTu MOCTPOCHHA CUCTEM c6opa JaHHBIX Ha OCHOBC I'aJIbBAHUYCCKU H30JIMPOBAHHBIX
perucTparopon

* MHorokaHallbHEIE CHCTEMEI cOOpa JaHHBIX C “‘on line” oOpaboTkoi nHpOopMaIUy.
» IIporpammuOe obecrieueHre MHOTOKaHAIBHBIX CHCTEM COOpa TaHHBIX;

*  [lpunnun u3MepeHUs BpeMEHHBIX KOOPAMHAT TOYEK IepecedeHust (ha3oMOIyTHpOBAaHHOTO U
OTIOPHOTO CUTHAJIOB C HYJEBOH nuHUM B undpoBbix uHTEpPepomerpax. Ilpumep ycranoBku T-10 u
COBPEMEHHBIN NIOJIXO/ B IMATHOCTUYECKOM KOMILIeKce cresutaparopa LHD.

2. BBogHas nexums
BBonnas nexknus.

3. lnarHoCTUYECKUI KOMILIEKC OONBIION TepMosiepHoi ycTanoBkH, kak DATA INPUT nmns cucrem
YpaBHEHHUI MaTeMaTHYECKUX KOJOB U MPOBEACHHSI IOMCKOBBIX UCCIICAOBAHUMA

JlarHocTH4ecKuii KoMIUIeKC OoJbioi TepmosiaepHor yctanoBkH, kKak DATA INPUT mns cuctem
YpaBHEHUI MaTeMaTHUECKUX KOJOB U IIPOBEJIEHHs IOMCKOBBIX HCCIIEOBAHUI.

*  OOmue snekrporexHuueckre uzmepenus ([Ipumep, mamepenus Zeff- sdpdextrBHOrO 3apsiaa
1a3MBbl);

° HpI/IMCHeHI/Iﬁ MAarHuMTHBIX 30HJ0B U IICTCIIb,
° HpI/IMCHeHI/Ie QJICKTPUYCCKUX 30HI0B,

° CHCKTpaJ'IBHBIG HU3MCPCHUA,

° BOJ'IOMGTpI/IpI/ILICCKI/IG HU3MCPCHUA,

. OcoOEHHOCTH UW3MEpPEHHUS HUMITYJIbCHBIX CHUTHAJOB (JIa3epHAas UArHOCTHUKA, CUYCUYHUKOBBIC
METOIHKH);

* l3MmepeHust MATKOIO pEHTTEHOBCKOIO U3J1y4EHUs;




* Meronbl U3MEpPEHHUs SJIEKTPOHHON TEMIIEPATyPhI;

. OOparHass 3agada XOpAOBBIX H3MepeHHi. OCHOBHbBIE OTIMYMA TOMOTpaHUU MSTKOTO
PEHTTEHOBCKOTO M3JIy4eHHs 1 ToMorpaduu HeUTpoHHBIX moneit (Meron Ponona);

» H3mepenus npoduiisi TeMIepaTypbl JIEKTPOHOB

» H3mepenue npoduiis Temrneparypsl HOHOB;

» 3mepenue npoduiist IIIOTHOCTH MJ1a3Mbl

» H3mepenue mpouiis MATKOTO PEHTT€HOBCKOTO U3ITyYCHHS

» H3mepenue nmpoduiist IIOTHOCTH TOKa

* H3mepenue nmpouiist CKOPOCTH TOPOUIATBHOTO BPAILCHUS M1a3Mbl

» 3mepenue npouist HHTEHCUBHOCTH HEUTPOHOB

» l3mepeHue CTpyKTypbl QIIOKTyalluii MarHuTHOTO 1o (MarHuTHbIe 30HABITECE);
» H3mepenue npoduis QIIOKTyanid INIOTHOCTH TUIa3Mbl (peQIeKTOMETPHs);
» l3mepeHue nmotreHyana mia3Mbl;

* l3MepeHne KECTKOrO PEHTI€HOBCKOTO N3TYUCHHUS.

4. O0uue cucTeMbl YpaBHEHUH MJ1a3Mbl

OO01me cucteMbl ypaBHEHUH M1a3Mbl HEOOXOIUMBIE JIJIST:
» Pacyera 0CHOBHBIX MapamMeTpoOB IIa3Mbl TOKamMaka Ha nmpuMmepe koxa ASTRA;
* Omnpenenenus nojoxeHus 1 Gopmel wiazmMenHoro mHypa (kogsl ASTRA, DINA u EFIT).

5. HpI/IHLII/IHLI MOCTPOCHUA CTAHAAPTHOI'O UBMCPUTCIIBHOTO TPpAaKTa HJ'IaSMO(i)I/BI/I‘leCKOﬁ YCTaHOBKH

HpI/IHI_II/IHLI NOCTPOCHUSA CTAHAAPTHOI'O UBMCPUTCIIBHOI'O TpaKTa HJ'Ia3MO(1)I/IBI/I‘I€CKOI\/’I YCTaHOBKHA
» Jluneciinbie HU3MCPUTCIIbHO-PCTUCTPUPYIOITNUEC CUCTCMBI.

» Ilomoca 4acToT M cKOpPOCTh mepeaayd UHPOPMALUU MO 3JIEKTPOHHBIM KaHanaMm. KoaddunueHnt
nepenayy, CBS3b BXOAHOTO M BBIXOJHOTO CHIHAJOB B (ypbe-pocTpaHCTBe. ParmoHanbHOE
WCIOJIb30BaHUE CHEKTPOB MoAyisiuuu Ha mpumepe FAX-mozema xommbiorepa. UHbopmannoHHas
€MKOCTb.

* IIpumenenue ypaBHenus HalikBucra ajis co3gaHusi U3MEPUTEIBHOIO TpPakTa C ONTHMAaJIbHBIM
COOTHOILIEHUEM CUTHAJI/IIyM.

° CornacoBaHue 3JIEMCHTOB HU3MCPUTCIIBHOT'O TpaKTa. BXO,I[HOG/BBIXOI[HOG COIPOTUBJICHHUC
YCTBIPEXIIOJIOCHUKA.

® HpI/IMeHeHI/Ie ITaCCUBHBIX JJICMCHTOB IJIA CO3JaHUA aMIININTYJHO-9aCTOTHBIX U (1)330B0-‘IaCTOTHBIX
XapPaKTCPUCTUK UBMCPUTCIIBHOT'O TPAKTA.

. [IppumeHeHNEe AaKTMBHBIX 3JEMEHTOB U  OINEPAlMOHHBIX YCHIUTENEH U1 CO3JAHHA
aMIUTMTYTHO-4aCTOTHBIX U ()a30BO-4aCTOTHBIX XapaKTEPUCTUK U3MEPHUTEILHOTO TPAKTA.

* AmnmnaparHas QYHKIHS, ypaBHEHHE CBEPTKH.
* Oco0eHHOCTH TOCTPOEHHS U3MEPUTEIBHOTO TPaKTa B 001acTH 4acToT Bhime | MI'm.

6. Llndpossie cucTeMsl yrpaBieHus 1 cOopa JaHHBIX COBPEMEHHBIX TEPMOSICPHBIX YCTAaHOBOK

[Tudposbie crucTeMbl ynpaBaeHHs U cOOpa JaHHBIX COBPEMEHHBIX TEPMOSAEPHBIX YCTAHOBOK

* DAS (Data Acquisition System) ycranosku T-10, kak mpumep cucTeMbl cOOpa JaHHBIX MaJoOH
YCTaHOBKH;

» SCADA (System Control And Data Acquisition) cuctema MDSPlus, kak nmpuMep KOMIUIEKCHOTO
MoJIX0/1a Ha OOJBIION TEPMOSIIEPHON YCTaHOBKE;

* Oco0EHHOCTH MOCTPOEHHS CUCTEM CHHXPOHU3AILMH U OTPa0OTKU aBapUIHBIX CUTYaIlHiA;

*  OcobeHHocTH MOCTpOeHUs] LU(POBBIX CHCTEM PEaJbHOrO BpeMEHHW Uil ynpasineHus. [Ipumep
MOCTPOCHUS CHCTEMBI YIIPABICHHEM MOJIOKEHHEM M (OPMOH MiIa3Mbl ¢ MPUMEHEHHUEM yCEYEHHOTO
(6ercTporo) xona EFIT;

. OCo0eHHOCTH TMOCTPOEHHUs] LHHU(POBBIX CUCTEM pPEAJIbHOTO BPEMEHU i CTabWiIM3aluu
MII-ueycroitunBocteii. [Ipumep cradmnuzanun RWM nHa ycranoske DIIID.

Cemecrtp: 2 (Becennuit)



7. GRID-cucremsr

GRID-cuctemsL.

8. JlnarHocTrKa HU3KOTEMIIEPaTyPHOH MJIa3Mbl
JnarsocTuka HU3KOTEMIIEPATYPHOU IIJIa3MBI.

9. OcobeHHocTH ArarHocTuieckoro komruiekca UTOP

OCo0eHHOCTH TUarHOCTHYECKOro KoMmiuiekca UTOP;

» Ilapamerpst UTOP;

* HasHayeHue AMarHOCTUYECKOTO KOMILIEKCa;

» Pasmelenue u MHTErpamus JMarHoCTUK;

* KoHcTpyKkTHBHBIE 0COOEHHOCTH TOCTPOCHUS TUArHOCTHK;

» JlnarHocTtukH, pa3padarsiBaembie PD;

* Bgenenue B Tpexmepubiit CAIIP CATIA u nporpammy ENOVIA.

10. Pabora c 6a3amu TaHHBIX COBPEMEHHBIX YCTAHOBOK TOKAMaK
Pabora ¢ 6azamu JaHHBIX COBPEMEHHBIX YCTAHOBOK TOKAMaK.

11. Pabota C OCHOBHBIMM MaTeMaTHUYECKUMH KOJaMH, TPUMEHSIEMbIMH Ui 00paboTKu
OKCIIEPUMEHTAIBHBIX JAHHBIX YCTAaHOBOK TOKaMaK

PabGora C OCHOBHBIMHA MaATEMATUYCCKUMHA KOoaaMHu, NPUMCHACMBIMU JJIA O6pa6OTKI/I
SKCIICPUMCHTAJIbHBIX JaHHBIX YCTAHOBOK TOKaMaK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (TIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. ®pank-Kamenenkuit JI.A. Jleknuu no ¢pusuke miasmel. M3n . gom UaTemnekt, 2008

2. . Jlangay, E. M. JIudpumu.-M.:Hayka. T. 8:Onekrpoaunamuka crmomHbix cpefl.- 2005.-664 c.
3. A.C. Bozuecenckuii, I.b. CemenoB. O6paboTka U HHTEpIIPETAIIUS PE3yABTaTOB TeOPU3NIECKUX
M3MEpEeHuH 1 Hepaspyatoniero konTposs, Usnarensctso MITY. M. 2000.

JomnonHutenbpHas auTeparypa

1. P. Xapgmncroys, C. Jleonapa, unaranoctuka mia3msel. M3garensctBo « Mup». Mocksa 1967.

2. C.B. MupHoB. ®u3nueckue nporeccs B miazmMe Tokamaka. M. DHeproatomuzaar, 1983

3. T'oiirenc X. Tpu memyapa no mexanuke M., u3n-so AH CCCP, 1951.

4. M.U. Pabunosuu. /1.1. TpybenkoB. Beenenue B Teoputo konedanwuii 1 BonH. M. Hayxka, 1992
5. E.W. Manaes. OcHoBbl paguodusuku. M. "Pagmo u cBsass", 1990

6. C.IO. JlykpsHOB, [lnarnocTuka TepMosiiepHoi maa3mel. M. DHeproaromuziat, 1985

7. K. ®ykynaka Beenenue B cTaTHCTHUECKYIO TEOPHIO pacrio3HaBanusa oOpas3os. Hayka. M. 1979.
8. A.C. Boznecenckuii, I.b. CemenoB. Cpezcrsa nepenauu 1 00paboTKu M3MEPUTENBHOM
nHpopmauuu. M3narenscrso MITY. M. 1999.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HE NPEAYCMOTPEHBI.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydalIui AWCIHILINHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM TMOHSATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeTeHHs AUCIUILIMHBI,
YMETh IPUMEHSATH TTOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro MarepHuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYINHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUI CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOH 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

Ou3TEX-1IKOIA TPUPOAOTIONOOHBIX, TNIA3MEHHBIX U SIICPHBIX TexHOJorHid uM. U.B.

Kypuarosa

kadeapa QU3NKU U XUMHU TUIA3MBI
Kypc: 1
KBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: N.B. CemeHoB, kaH[I. pu3.-Mar. HAyK, JOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HanmMeHOBaHUE KOMIICTEHIIUH WNHAMKATOPBI JOCTHIKEHHSI KOMIIETCHIIN

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pelath 3a1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CrnocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOMTH
KCCJIeIOBAaTh MaTEMAaTHYECKUE MOICTH MareMaTH4ecKue MOJAETH JUISl  OMUCAHHWS H3y4aeMBIX
M3yYaeMbIX SBJICHUH U MPOILIECCOB, CHCTEMHO  |SIBJICHHI M MPOIIECCOB, OICHUBATH KAUECTBO pa3paboTaHHOU
aHAIIM3UPOBATh HAYYHbIC TPOOJIEMBI, TONyYaTh |MOJEIH

HOBBIC HAayYHBIC PE3YJIbTaThI [MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
IKCIICPUMCHTAJILHBIC METOMbI MCCIICIOBAHUN K KOHKPETHOMN
HAy4YHOW 3aJa4e W HHTEPIPETUPOBATH  IOJyYCHHBIE
pe3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBbTATC U3YUCHUSA NUCTTUIIINHBI <<3KCHepI/IMeHTaJ'IBHBIe METOABI UCCIICIOBAHUSA I1JIa3MbD) O6y"IaIOH_II/II\/’IC$I
JOJIKCH:

3HATD:
[ TPUHIMITEI TOCTPOSHHS CTAaHAAPTHOTO U3MEPUTEIILHOTO TPAKTa TUIa3MOPU3NIESCKON YCTaAHOBKHY;
[ oOmue cHCTeMbl YpaBHEHUH IJIa3MEl;
[J CTPYKTypy JMAarHOCTUYECKOTO KOMIUIEKCca OOJNBIION TePMOSICPHON YCTAaHOBKH;
[l oco0eHHOCTH qUarHocTuueckoro komruiekca UTOP.
YMeTh:
[J  OBICTPO OCBaMBATH HOBBIC IKCIIEPUMEHTAILHBIC METOJBI M TEOPETUYECKUE MOJIENIN B TIa3MEHHBIX
HCCJICIOBAHUSIX
0 KBaTM(QUIIMPOBAHO aHAIM3UPOBATh PE3YJIbTAThl JKCIIEPUMEHTANBHBIX M TEOPETUYECKUX
HCCJICIOBAHHII;

[l JOBOIMTH IO CBEJCHUS HAYYHOW OOIIECTBEHHOCTH (BBICTYIUICHHE HA CEMUHApaX, KOH(PEPCHIHSX,
MyOJIMKAK B HAYYHBIX JKypHAJax) pe3ylbTaThl MPOBEAEHHOI HaydHOH paboThI;
[l IpOBOAMTH AMATHOCTHKY HU3KOTEMIIEPATYPHOH ILJIa3MBbI.
BJIaJIeTh:
[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00bEMa HHDOpMAITHH;
] HaBBIKaMH PaOOTHI B KOJUICKTHBE JTaOOPaTOPHH M CAMOCTOSTEIBHON PabOTHI;
0 YMEHHEM HCKaTh TEOPETUYECKHE OOBSICHEHHUS OKCIEPUMEHTAbHBIM  pe3yiabraraM |
OKCTIEPUMEHTAIbHBIC TIOATBEPKACHUS TEOPETUICCKUM MOJICIISIM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_II/IMI/IC$I yqe6H0r0 Marcepurajia npoOBOAUTCH YCTHBIfI OorpocC B
Ha4aJIC 3aHATHA.

4. lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

BOHpOCLI K 3K3aMCHY:

1. IlprHIUIBI TOCTPOEHUS CTAHAAPTHOTO U3MEPHUTEIBHOTO TPAKTA IIa3MO(PU3NIECKON YCTaHOBKU

* JIuHEWHbIE U3MEPUTETBHO-PETUCTPUPYIOIINE CHCTEMBI.

» Ilomoca 4acToT M CKOPOCTh Mepenadyn WHPOPMALKU MO EKTPOHHBIM KaHanaMm. Kosddumuent
nepenayy, CBsI3b BXOJHOTO U BBIXOJHOTO CHUTHAJIOB B (ypbe-mpocTpaHcTBe. ParmoHanbHOE
HCIOJIb30BaHUE CHEKTPOB MOMysiunyd Ha npumepe FAX-mozmema kommbiotepa. MHbopmanmnoHHas
€MKOCTb.



» Ilpumenenue ypaBHeHus HalikBucra ans co3faHus HU3MEPUTENIBHOIO TPAaKTa C ONTHMAaJIbHBIM
COOTHOILIGHUEM CUTHAJI/IIYyM.

° CormnacoBaHue 3JIEMCHTOB HU3MCPUTCIIBHOI'O TpakTa. BXO,Z[HOC/BBIXO)_IHOC COMPOTUBJICHHUC
YCTBIPEXIIOJIOCHUKA.

® HpI/IMeHeHI/Ie MaCCUBHBIX 3JICMCHTOB [JId CO3AaHHs aMIUIUTYJHO-9YaCTOTHBIX U (1)330B0-‘IaCTOTHBIX
XapPaKTCPUCTUK UBMCPUTCIIBHOT'O TPAKTA.

. [IppumeHeHNEe aKTHBHBIX JJIEMEHTOB M ONEPALMOHHBIX YCHWIMTENEH JIsf  CO3JaHus
aMIUTMTYTHO-4aCTOTHBIX U ()a30BO-4aCTOTHBIX XapaKTEPUCTUK U3MEPHUTEILHOTO TPAKTA.

* AmnmnaparHas QYHKIHS, ypaBHEHHE CBEPTKH.

* Oco0eHHOCTH MOCTPOEHHS U3MEPUTEIBHOTO TPAKTa B 001acTH 4acToT Bhime 1 MI'1g

2. O0mue cucTeMbl ypaBHEHHH I1a3Mbl HEOOXOIUMBIE IS

» Pacuera oCHOBHBIX MapaMeTPOB IJIa3Mbl TOKaMaka Ha npumMepe koga ASTRA;

* Omnpenenenus nonoxeHus u Gopmbl azmMenHoro maypa (koasl ASTRA, DINA u EFIT);
» Pacuera MIJI-ycTOHYMBOCTH IIJIa3MBI.

3. InarHoCTUYECKHI KOMILUIEKC OOINbIION TepMosiaepHol ycTaHoBKH, kKak DATA INPUT must cuctem
YpaBHEHUI MaTeMaTHUECKHUX KOJOB U MPOBEICHHS TOMCKOBBIX HCCIIEIOBAHUI.

. Obume snexrporexuuyeckue mu3mepenus (IIpumep, msmepenus Zeff- sddextuBHOrO 3apsaa
ILJ1a3Mbl);

* IlpumeHeHUs: MarHUTHBIX 30H/I0B U IIETEJIb;

» IlpumeHeHue 3NEKTPUIECKUX 30H/I0B;

» CrnextpanabHble U3MEPEHUS;

* bonomerpupuueckue U3MEepeHus;

* Oco0eHHOCTH U3MEPEHHS UMITYIbCHBIX CUTHAJIOB (JIa3epHasi JMarHOCTHKA, CYEYNKOBBIE METOAMKH);
* l3mepeHust MATKOIO pEHTTCHOBCKOIO U3J1y4EHUs;

* Meronbl U3MEPEHHUS SJIEKTPOHHON TEMIIEPATyPhI;

* OOparHas 3a/1a4a XOpAOBBIX N3MepeHnil. OCHOBHBIE OTIIMYHS TOMOTPa(Uu MATKOTO PEHTTEHOBCKOTO
U3Iy4YeHHs U ToMorpadun HeHTpoHHbIX nojiei (Mertox Pogona);

» H3mepenus npoduist TeMIepaTypbl JIEKTPOHOB

» H3mepenue npoduis Temrneparypsl HOHOB;

» 3mepenue npoduiist IIIOTHOCTH MJ1a3Mbl

* 3mepenue mpouis MATKOTO PEHTT€HOBCKOTO U3ITyUCHHS

» H3mepenue nmpoduiist IIIOTHOCTH TOKa

* H3mepenue nmpouiist CKOPOCTH TOPOUIATBHOTO BPAILCHUS M1a3Mbl

» H3mepenue npouist HHTEHCUBHOCTH HEUTPOHOB

» l3mepeHue cTpyKTypbl QIIOKTyaluii MarHuTHOTO 1o (MarHuTHbie 30HAbITECE);
» H3mepenue npopuis QIIOKTyannid INIOTHOCTH TUIa3Mbl (peQIeKTOMETpHs);
» l3mepeHue nmoTeHyaNa mia3mMbl;

* l3mepeHne KECTKOro PeHTIT€HOBCKOTO U3ITyUCHHUS,;

4. Anmaparypa TuQpOBOH PEruCTpallMy NAHHBIX Ui JUAarHOCTUYECKUX KOMIUIEKCOB IUTa3MEHHBIX
YCTaHOBOK

* HemHoro uctopun TexHuku A-L| mpeobpazoBanus;

» Amnanoro-nudposslie u U poaHATIOTOBEIE IpeodpazoBared. MeTOINKH PerucTpalii CUTHAJIOB;
» O6pabotka curHanoB (auckperusaius). Marepnomnsinus no KorensuukoBy (HaiikBucty);

* Amnmaparypa perucrpanyu GopMbl UMITYJIbCHBIX CUTHAJIOB;

. MHoOrokaHaJIbHbIE CHHXPOHHBIE CHCTEMBl PETUCTPAlUH (OPMBI OJHOKPATHBIX HMITYJIBCHBIX
curHanoB. CTpyKTypa NOCTPOEHHUS CHUHXPOHHBIX MHOIOKAaHAJbHBIX CHUCTEM perucrpauuu. IIpumep
perucTpanuy CUTHAJIOB IMaMarHeTH3Ma 1 Ja3epHOro pacCesHHUs;

*  OcCOOEHHOCTH TIOCTPOCHUS CHCTeM cOopa JaHHBIX HAa OCHOBE TaJIbBAHMYECKH H30JIMPOBAHHBIX
perucTpaTopoB

* MHoOTrOKaHaJIbHbIE CHCTEMBI COOpa JJaHHBIX ¢ “on line” 00paboTKo# HHDOPMAITHH.
* IIporpammHoOe obecrieyeHe MHOTOKaHAIBHBIX CUCTEM COOpa JaHHBIX;

. [lpuHunn wu3MepeHHss BPEMEHHBIX KOOPAMHAT TOYEK MepecedeHus (Ha3oMOLyITHPOBAHHOIO H
OTIOPHOTO CHUTHAJIOB C HYJIEBOW JMHWH B 1UPOBBIX uHTEepdhepomerpax. [Ipumep ycranoBku T-10 u
COBPEMEHHBIH MOAX0A B TMarHOCTUYECKOM KoMIIIekce cremtaparopa LHD;

5. HI/I(prBLIe CUCTCMBbI YIIPABJICHUA U c60pa JAaHHBIX COBPCMCHHBIX TCPMOAICPHBIX YCTAHOBOK



* DAS (Data Acquisition System) ycranoBku T-10, kak mpumep cucTeMbl cOopa JaHHBIX Majon
YCTaHOBKH;

*+ SCADA (System Control And Data Acquisition) cucrema MDSPlus, kak npumep KOMIIJIEKCHOTO
MoJIX0/1a Ha OOJBIION TEPMOSIIEPHON YCTaHOBKE;

* OcoOEHHOCTH MOCTPOEHHS CUCTEM CHHXPOHU3ALNH U OTPa0OTKU aBapUIHHBIX CUTYaI[HiA;

*  OcobeHHOCTH TOCTPOEHHUS! LHU(POBBIX CHCTEM PEaJbHOTO BpEeMEHH Ui ympasieHus. [Ipumep
MOCTPOCHUSI CHCTEMBI YIIPaBIEHHEM MOJIOKEHHEM M (HOpMOH IiIasMbl ¢ MPUMEHEHHEM YCEUEHHOTO
(6ercTporo) xona EFIT;

. Oco0eHHOCTH TOCTpOeHHS LU(QPOBBIX CHCTEM pEaJbHOrO BpPEMEHH JUIsl CTAaOMIU3aLUH
MII-ueycroitunBocreii. [Tpumep cradbunuzanm RWM na ycranoske DIIID;

6. Pabora ¢ OCHOBHBIMHM MaTeMaTHYECKUMHU KOJIAMH, MPHUMEHSAEMBIMU IS  00paboTKH
OKCIIEPUMEHTAIBHBIX JAHHBIX YCTAaHOBOK TOKAMaK;

7. Pabora ¢ 6a3aMu JaHHBIX COBPEMEHHBIX YCTAHOBOK TOKaMaK;
8. GRID-cucrtemsr;
9. lnarHOCTHKa HU3KOTEMIIEPATyPHOH TIa3MBbl;
10. OcobenHoCTH AUArHOCTHYECKOTrO Kominiekca UTOP;
» Ilapamerpert UTOP;
* HasHadyeHne AMarHOCTHYECKOTO KOMILIEKCA;
» Pazmenienue u MHTErpanusi IMarHOCTHUK;
» KoHCTpyKTHBHBIE 0COOCHHOCTH NOCTPOCHUS AUATHOCTHK;
» JluarHocTtukw, paspadarsiBaembie PD;
» Bsenenue B tpexmepHsbiii CAIIP CATIA u nporpammy ENOVIA.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1.

1. PabGora ¢ OCHOBHBIMM MaTeMaTHUYECKMMU KOAaMH, MPUMEHAEMBIMH s 00paboOTKu
HKCTIEPUMEHTAJIbHBIX JAHHBIX YCTAaHOBOK TOKAMaK;

2. O0mue cucTeMsl ypaBHEHHH I1a3Mbl HEOOXOIUMBIE IS

* Pacuera 0CHOBHBIX MapaMeTPOB IJIa3Mbl TOKaMaka Ha npumMepe koga ASTRA;

* Omnpenenenus nonoxeHus u Gopmbl azmMenHoro mHypa (koasl ASTRA, DINA u EFIT);

Pacuera MIJI-ycTOHYMBOCTH IIJ1a3MBI.

[Ipumep 2.

1. Pabota c 6a3amMu JaHHBIX COBPEMEHHBIX YCTAHOBOK TOKaMaK;

2. IlpyHIMIBI TOCTPOEHUS CTAHJAPTHOTO U3MEPUTEIILHOTO TPAKTA MIa3MOPHU3UIECKON YCTaHOBKU

* JluHeliHBIE U3MEPUTEIBHO-PETUCTPUPYIOLIUE CUCTEMBI.

» [lomoca 4acToT U CKOPOCTh Tepenadn WHGOPMAIMK MO IEKTPOHHBIM KaHanaMm. Koadduiument
nepefadyd, CBS3b BXOOHOIO M BBIXOJHOTO CHUTHAJOB B (ypbe-mpocTpaHcTBe. PamuoHanbHOe
WCIIOJb30BaHUE CIIEKTPOB MOIyisiiud Ha npumepe FAX-momema kommbrorepa. MHbopMmarmonHast
€MKOCTBb.

Kpurepun oneHuBanus

Onenka ommuno 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka omM4YHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBIEeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBIECTBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OrneHka HEYOBIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozep)KaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3a/ad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o Oujery Ha YCTHOM »53K3aMEHE HE JIOJDKEH IIPEBBIIIaTh OIHOTO
aACTPOHOMMYECKOTO Yaca.

ITpu mpoBenennu yctHoro auddepeHpoBaHHOro 3aueTa o0yyaromemMycs npenocrasiusercs 30 MUHYT
Ha mnoaroroBky. Ompoc oOywaromerocsi mo Owiery Ha yCcTHOM Au(@epeHuHHpOBaHHOM 3avyeTe He
JIOJKEH NPEBBIIIATH OJIHOTO aCTPOHOMMUYECKOI0 yaca.



