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AHHOTANMA

VYckoputenu SBISIOTCS OCHOBHBIM MHCTPYMEHTOM (DU3MKH 3MIEMEHTapHbIX yacTull. OT 3HEPruu My4yKoB, MX
(OKYCHPOBKH, TOKA ITy4Ka 3aBUCUT HHTEHCUBHOCTH B3aWMOJECHCTBUS YACTHIl M YaCTOTA MOJIE3HBIX COOBITHH.
PasznuuHble THUIIBI yCKOpUTENEH MO3BOJIAIOT pelllaTh pa3Hble 3a7auM, OT IOJIy4YEHUS CBEPXBBICOKUX 3HEPruit
CTOJIKHOBEHHS 10 MOUCKA PEAKUX MPOLECCOB B BHICOKOMHTEHCUBHBIX ITyYKaX W PEIICHMs MPHUKIAJHBIX 3a/1a4.
JlaHHBII KypC SIBISIETCS BBEACHUEM B TEOPHIO YCKOPUTENCH M 3HAKOMHUT C OCHOBHBIMH MOHITUSAMH (PU3UKH U
TEXHUKH yCKOpUTeNeil B 00beMe, JOCTaTOUHOM 1151 (PU3UKOB-3KCIIEPUMEHTATOPOB.

1. leau u 3apauun

esab AMCUUIIHHBI
- 00y4eHHe OCHOBHBIM ITPENICTABICHUAM O (DU3HKE YCKOPUTENCH 3apsKSHHBIX YACTHII.

3agaum AUCUMIIHHBI
[J ¢opMHupoOBaHHUE MPENCTABICHUI 0 PU3NUIECKUX OCHOBBI METOJIOB YCKOPEHUS 3apsyKCHHBIX YaCTHII,
[J mnomydeHue 0a30BBIX 3HAHUN 00 YCKOPHUTEIBHON TEXHUKE;

[J ¢opMupoBaHHE HABBIKOB PacieTa OCHOBHBIX IIAPAMETPOB YCKOPHUTENIEH Pa3InYHBIX THUIIOB, a TAKXKe
[IPOEKTUPOBAHMS U pacueTa paAualliOHHON 3alUThI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAO0TO0 M3 HUX M OLEHMBAs HX

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE

CUCTCMHOTO ITogxo04a, BBIpa6aTI>IBaTb BIIMAHHUC Ha BHCIIHCC OKPYKCHUC HHaHpreMOﬁ
CTPAaTCruro ,Z[eﬁCTBHﬁ ACATCIIBHOCTU M Ha B3aMMOOTHOLICHHUA Y4YaCTHHUKOB 3TOM
JACATCIIBHOCTHU

OIIK-1 Cnocoben (hopMynupoBarh eI U
3aj1a4M MCCIICA0BAHNUS, BEIOUPATh KPUTCPUH
OLICHKH, BBISIBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.1 NUmeeT npeacTaBieHre 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Cmocoben 00001maTe ¥ KPUTHYECKH OIEHUBATh
ONBIT W PpEe3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o00nacTu
OIIK-2 CriocoOeH npuMEeHSTh COBPEMEHHEIE npo(eCCHOHANBHON NEATEILHOCTH
METO/IbI UCCJICIOBAHUS, OLICHUBATh U

MPECTABIATH PE3YIBTAThI BHITIOJTHCHHOM

paboThI

OIIK-2.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIICIOBAHUS, IIPUMEHSTh 3HAHUS B
obyacti MPOo(eCCUOHANBHON JEATENFHOCTH JJISl PEIICHUS
MOCTABICHHOM 3amaud, (opMyTUpOBaHUS BBHIBOAOB U
OLICHKU IOJTYYCHHBIX PE3yJIbTaTOB

[MK-1 CriocobeH K cO31aHuI0 TEOPETHIECKUX U
MaTeMaTH4ecKuX Mojieliell B 001acTu siAepHOI
(DU3KKH U TEXHOJIOTUH

[K-1.3 Brnageer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
PacyeTHBIMH [IPOTPAMMHBIMHU CPEICTBAMU

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHNUS
U pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DHM3MYECKUX YCTAaHOBKAaX U
yCTpo#cTBaxX B 00IaCTH sIepHOM PU3HKH 1
TEXHOJIOTHH

[IK-2.2 Ymeer paccuuThIBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (PHU3NYECKUX
YCTaHOBKaX M YCTPOMCTBax B 00JacTH SiA€pHOM (QHU3UKH U
TEXHOJIOTUHI

I1K-3 CnocobOeH 00bEKTUBHO OLIEHUTH
npearaeMoe pelieHrue WK MPOEKT 110
OTHOIICHHIO K COBPEMECHHOMY MHUPOBOMY
YPOBHIO, TOJITOTOBUTH IKCIIEPTHOE 3AKIIFOUCHHE

[IK-3.1 3HaeT coBpeMEHHBI YpPOBEHb Pa3BUTHS HAyKH U
TEXHOJIOTUH, MpodecCHOHANbHBIE TMPOOJIeMbl B  CBOEH
MpEeaMETHOM obnacTu

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.




OCHOBHBIC XapaKTEPUCTUKU YCKOPUTEJICH 1 MYyYKOB 3apsKCHHBIX YacTHII,
OCHOBHBIE METOIbI YCKOPEHHS;

MPUHIIMITBI COXPAHEHHS YaCTHII B ITyYKe B MPOLIECCE YCKOPEHHUS;
OIMCaHue My4yKa B ()a30BOM IPOCTPAHCTBE;

METO]] BCTPEUHBIX ITyYKOB;

METO/Ibl OXJIAXKICHHS ITyUKOB.

I

YMETb:
[0 3¢ ¢eKTUBHO NPUMEHSTH BbIIICyKa3aHHbIC 3HAHUS HA MPAKTHKE IS pelleHus] QyHAaMEHTAIbHBIX U
NPUKIAJHBIX HAYYHBIX 3a74a4 B 00JacTH COBPEMEHHOHM SKCIEPUMEHTAJIbHOM (DU3UKHU SIIEMEHTapHBIX
YaCTHII.

BIIAJIETh:

[l TeXHHKOH pacdera SKCIEPHUMEHTOB C BHYTPEHHEN MUILIEHEIO;
[J TeXHUKOH pacuera paaualOHHOU 3aLIUThl YCKOPUTEIIA.

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

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

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
No Tema (pazmen) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Beenenue. 2 2 3
) Yckopurenu PSIMOTO JIEUCTBUSL. ) ’ 3
YckopuTenu co BCTPEUHBIMU ITyYKaMH.
3 Huknnueckue yckopurenu. llonmepeunas ) 5 3
YCTOHYMBOCTH U (POKYCHUPOBKA.
4 WNunyxmmonHoe yckopenue. berarpoH. 2 2 3
5 BY - yckopenme. ABTOdaszupoBka B ) ’ 3
LUUKIMYECKUX YCKOPHUTEISIX.
6 Bosmymienust u 10mycKky B HUKIUYECKHX ) 5 3
YCKOPUTEJISX.
Mertonel OXJIaXICHUS IIyYKOB
7 3apsDKCHHBIX YacTULl B LUKIMYECKUX 2 2 3
yckopurensix. HoBele MeTObI yCKOpEHUs!.
3 IIpocTpaHcTBEHHBII } 3apsn U ) 5 3
KOT€pEHTHbIE HEYCTOWYMBOCTH.
9 Turnel OHKIMMECKAX — PE3OHAHCHBIX ) ) 3
YCKOpHTEIEH.
10 |JIuHeWHBIE pe30HAHCHBIE YCKOPUTEIH. 2 2 3
1 JuHamMuka  9acTMIl B JIMHEWHBIX 2 > 3
PE30HAHCHBIX YCKOPUTEIIAX.
12 9(1)(1)(31@1,1 MPOCTPAHCTBEHHOTO 3apsja B ) ’ 3
JIMHEHHBIX YCKOPUTEIISX.
13 KOHCprKLu/E;{ U TapameTphl JHHEHHBIX ) 5 3
YCKOpUTEIIEH.
14 |HMcToyHuKY 3apsKEHHBIX YaCTHII. 2 2 3
15 |PagmamumonHas 3ammuTa yCKOpUTENEi. 2 2 3
Hroro wacos 30 30 45
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. Beenenue.

XpOHOJIOTHS Pa3BUTHS yCKOPUTENbHOW (U3WKM M TEXHUKU. YCKOPHUTENIH B COBPEMEHHOW HayKe U
[POMBIIIJIEHHOCTH.  YCKOPEHHE B  DJJIEKTPOCTAaTHYECKUX, BHUXPEBBIX M  BBICOKOYACTOTHBIX
ANEKTpUUECKUX NosiX. IIpuHInnuanpHele cxeMbl yckopureseil. CBeTuMocTs yckoputens. O6mactu
WCIOJNBb30BaHUSI  yCKOpUTeNleld B  (QyHIaMEHTaNIbHOW HayKe W pa3iMyHBIX  OTPacisx
AKU3HENEATEIIbHOCTH YEJIOBEKA.

2. Yckoputenu npsiMoro AeHCTBUS. YCKOPUTENN CO BCTPEUHBIMU ITyYKaMHU.

VYekopurenu — TpaHchopmaropHoro — Tuma.  KackagHble  yCKOPHTENH.  DJIEKTPOCTaTHUECKHUE
YCKOpPHUTEINH.

Meton BcTpeuHblx myukoB. HaxkoruieHne nerkux vactul. HakorieHwe TSKENbIX YacTHLl.
YckopHuTenbHO-HAKONUTENbHbIE KOMIUIEKCHI. JInHeHble Koyutaiaepsl. CUIIbHOTOYHBIE 3JEKTPOHHBIE
U WOHHBIC IMyYKH. MMITyJIbCHBIE UCTOYHUKH MOLIHOCTH. CHIIBHOTOYHBIE AMONBL. TpaHCIOPTUPOBKA
CHJIbHOTOYHBIX IIyYKOB.

3. luxnuueckue yckopurend. [lonepednas ycToMuMBOCTh U JOKYCHPOBKA.

[Tonepeunast ycroiunBocTh M (poKycupoBka. DOKyCHpOBKa HEOJHOPOIHBIM MArHUTHBIM IIOJIEM.
Kputepuii ycroitunBoctu u OetarpoHHBIE KojeOaHUS B mepuoanyeckux cucremax. [Ipocreiimme
aneMeHTsl (okycupyromei cucrembl. OnucaHue CUCTeMbl YacTHI B ()a30BOM IIPOCTPAHCTBE,
teopema JlnyBuis, uaBapuanT Kypanta-CHalifiepa, SMUTTaHC ITydKa.

4. H1yKIMoOHHOE yCKOpeHue. beraTpoH.

Unpyxkumonnoe yckopenue. berarpon. JlunedHslid OeTaTpoH (JMHEWHBIH MHIYKIHOHHBINA
YCKOPHTEIb).

5. BY - yckopenue. ABTo(a3zupoBKa B IIUKINIECKUX YCKOPUTEIISX.

ABTO(da3upoBKa B HUKIMYECKHX YCKOPHUTENISAX: PAaBHOBECHAs YacTHUIIA, MPHUHIMII aBTO(Pa3HPOBKH,
(azoBble Konebanus, 3pPeKTrBHAS Macca U KpUTHUECKasl YHEPTHUSL.

6. BOBMYH_ICHI/IH " JOITYCKH B HUKIIMYCCKUX YCKOPHUTCIIAX.

Pe3onanchl 6eTaTpOHHBIX KOeOaHMM, MapaMeTPUUECKUN pe30HaHC, PE30HAHCH CBSI3U, HEIMHEHHbIC
pe3oHaHchl. CHHXPOTPOHHBIE KOJIEOAHUs TPH HAJTMYUH BO3MYILICHUH.

7. MeToapl OXJIXACHHS ITyYKOB 3apSKEHHBIX YaCTUIl B UKINYECKUX yCKOpHUTensax. HoBeie MeTonbl
YCKOPEHHUSL.

Pa,I[I/IaI_H/IOHHOC, QJICKTPOHHOC, NOHU3AITMOHHOC (MIOOHHOC) 1 CTOXaCTHYCCKOC OXJIAXIACHUC.

VYckopeHue 3MeKTpOHHBIX Kouel. JlasepHble W IJIa3MEHHbIE METOAbl YCKOpeHUs. CHHXPOTPOHHOE
n3inydeHue. Jlazeprl Ha CBOOOIHBIX ANMEKTPOHAX.

8. IIpocTpaHCTBEHHBIN 3apsi] U KOTEPEHTHBIE HEYCTOMINBOCTH.

Crarnueckue 3((eKTbl TPOCTPAHCTBEHHOIO 3apsiia; HEKOTePEeHTHBIN CIBUT YacTOThI OETaTPOHHBIX
koneOanuit (popmyna Jlacmerra). Korepentneie kosebanus mydka. MIHKpEeMEHTBI KOTEPEHTHBIX
HeycToiunBocTedl. Mmnenanc munuuapuyeckoir kamepsl. Kputepuit Kaiima-lllnemns). 3aryxanue
Jlannay m npyrue xuHetnueckue 3¢ ¢ekTsl. HeycTOHYMBOCTH B LENOYKE MajbIX CTyCTKOB. Jpyrue
BUJIbI KOTEPEHTHBIX HEYCTOMYHUBOCTEN.



9. TUMBI MUKITUYECKUX PE30HAHCHBIX YCKOPUTEIEH.

Tunbl LUKIMYECKUX PE30HAHCHBIX yckopuTeneidl. OnucaHue M KOHCTPYKUMs. MarHutel U HX
MUTaHUE. YCKOpSIOIMME CHCTEeMBl. [{MKIMYecKkrne YCKOPUTENH € MOCTOSIHHBIM MArHUTHBIM IOJIEM
(IMKIIOTPOH, CUHXPOIUKIOTPOH, MUKPOTPOH). LIMKnueckuii yCkopuTenb ¢ MOCTOSHHONW OpOUTON —
CHUHXPOTPOH.

10. JInHeliHbIe pe30HAaHCHBIE YCKOPUTEIH.

OCHOBHBIE XapPaKTEPUCTUKH YCKOpAOMMX cUcTeM. OCOOEHHOCTH CHCTEM CO CTOSYeHd BOJHOM.
HuadparmupoBanHblii BOHOBOA. Pe3onartop ¢ TpyOkamu npeiida.

11. luHaMuKa YacTHILl B JIMHEHHBIX PE30HAHCHBIX YCKOPUTEIISAX.

[IpononsHOEe  nBWXeHHME B mone BouHbL [IpenrpynnupoBka uactun. DOKycCHpOBKa 4YacTHL B
JIMHENHBIX PE30HAHCHBIX YCKOPHUTEIAX.

12. D¢ dexTs TPOCTPaHCTBEHHOTO 3apsi/ia B IMHEHHBIX YCKOPUTEISIX.

[IpononpHOE OBHXKEHHE B CAMOCOITIACOBAaHHOM Iosie. Harpyska TOKOM M ONTHMH3Als NapaMeTpoB
ycKopurens. BiausiHue KylloHOBCKOTO IIOJSL.

13. KoHCTpyKIMs U TapaMeTphl IMHEHHBIX YCKOPUTETEH.

JIvHeliHbIE  pE30HAHCHBIE  YCKOPUTENM  JJIEKTPOHOB.  JIMHEHHBIE  yCKOpUTEIM  HOHOB.
CBepXIpoBOsILIME IMHEHHbBIE YCKOPUTEIH.

14. ICTOYHHKM 3apsHKEHHBIX YaCTHULI.

OneKTpoHHbIE MyIIKU. JIOHHBIE HCTOUHUKN HA OCHOBE BBICOKOBOJIBTHOIO paspsaa. D1IP-ucTOUHUKH.
JlazepHple WOHHBIE HMCTOYHHUKH. VIOHHBIE HWCTOYHMKH C OJIEKTPOHHBIM ITyYKOM-HOHH3aTOPOM.
HcTouHuKY NOISIpU30BaHHBIX MOHOB.

15. PagranionHas 3aniiuTa yCKOPUTENEH.

Bakyym B yckoputensx. PanuanuonHas 3amura yckoputeneil: BzaummopneiicTBhe 4acTHL €
OCTAaTOYHBIM Ta30M B YCKOpUTENIC: HOHU3AaLMOHHBIE MMOTepu U uX (uykryanun (straggling);
OJHOKPaTHOE M MHOIOKpaTHOE paccesHue. TUIMYHbIE BaKyyMHbIE YCIOBHMS B Pas3IMYHBIX
yCKOpHUTENX. PagnaninonHas 3amura yCKOpUTENIEH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

HeobOxoauMoe 000pyaoBaHue IS KLU U PAKTUIECKUX 3aHATHIA: ydeOHas ayIuTOpHs, OCHAILICHHAS
KOMITBIOTEPOM U MYJIBTUMEMHHBIM 000pYI0BaHUEM (IIPOCKTOP, 3ByKOBasi CHCTEMA).
ObecrieueHue caMOCTOSTENLHON pabOTHI: TOCTYI K OUOIHOTEKE.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. OcHoBbl pusukn 1 TexHukH yckopurenei [Texcr]: B 3-x T/ A. H. JleGenes, A. B.
[ManpHoBhT.2il[Mknrueckue yckoputuenan - M.Oueproussar, 1982
2. N.H. Memxos, E.M. Ceipecun "YckopuTenu 3apssKeHHBIX YacTHIL B AAEpHON (r3nKe U QU3NKe
BbICOKUX 3Hepruit”, Jlekuuu ansg momoasix yuensrx, OUSAN, 1998.
3. M.H. Memkos, “TpaHciopTUpOBKA ITY4KOB 3apsKeHHbIX yacTul’, HoBocubupck, “Hayka”, 1991.



JlononHuTeNbHAS TUTEpATypa
1. FO.M. Ao, C.M. Bap3aps, A.I1. Uepnsie “Brenenue B pusuky yckopureiei. 3agaqn’’, U31-BO
MI'Y, 1999.
2. Komomenckuit A.A. “©usnyeckre 0CHOBBI METOAOB YCKOPEHHS 3apsKEHHBIX YacTuil”, - M.
Hznparenscteo MI'Y, 1980.

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

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Heo0xonnmoe nporpammuoe obecnedenue: Adobe Reader.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

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

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

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

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEITLHON PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro MarepHuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeajaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 3aJaHHUI MPOMEKYyTOUHOM aTTeCTalllu.

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

BaxHo 10OWTHCS MMOHMMaHUS 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
TEMATUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH
npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QyHIaMEHTATBHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: J.W. Kazakos, 1-p ¢huz.-Mat. HayK, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
JesITeIbHOCTH

OIIK-1 Cnocoben (hopMynupoBarh eI U
3aj1a4M MCCIICA0BAHNUS, BEIOUPATh KPUTCPUH
OLICHKH, BBISIBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.1 NmeeT npeacTaBieHre 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIICIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIOJTHEHHOM
paboThI

OIIK-2.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTarThl HAYYHBIX MCCIICAOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-2.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIISIOBAHMS, IIPUMEHSTh 3HAHUS B
obyactTi MPo(eCCUOHANBHON NEeATENFHOCTH JJISl PEIICHUS
MOCTABICHHOM 3amaud, (opMyTupoBaHUS BBHIBOAOB U
OLICHKU IOJTyYCHHBIX PE3yJIbTaTOB

[MK-1 CriocobeH K cO31aHUI0 TEOPETHIECKUX U
MaTeMaTH4ecKuX Mojieliell B 001acTu siIepHOi
(DUBKKH U TEXHOJIOTUH

[K-1.3 Brnameer HaBbIKamMu pPabOTHI C COBPEMEHHBIMU
PacyeTHBIMH [IPOTPAMMHBIMU CPEICTBAMU

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHNUS
Y pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3UYECKUX YCTAaHOBKAaX U
yCTpo#cTBaxX B 00IaCTH sIepHOM PU3HKH 1
TEXHOJIOTHH

[IK-2.2 Ymeer paccuuThIBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (PH3NYECKUX
YCTaHOBKaX M YCTPOMCTBax B 00JacTH siAepHOM (QHU3UKH U
TEXHOJIOTUHI

I1K-3 CnocobOeH 00bEKTUBHO OLIEHUTH
npearaeMoe pelieHrue WK MPOEKT 110
OTHOIICHHIO K COBPEMECHHOMY MHUPOBOMY
YPOBHIO, TIOJITOTOBUTH IKCIIEPTHOE 3aKIIFOUCHHE

[IK-3.1 3HaeT coBpeMEHHBIH YPOBEHb Pa3BUTHS HAayKH U
TEXHOJIOTUH, MpodecCHOHANbHBIE TMPOOJIeMbl B  CBOEH
MpEeaMETHOM obnacTu

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pe3ynbrare n3ydeHus AUCIUIUIMHBL «BBEIeHUE B TEOPUIO YCKOPHUTENICH» 00yUaIONIMIACS JOIKEH:

OCHOBHBIC XapaKTCPUCTHUKU YCKOpHTGHeﬁ 1 ITYYKOB 3apsAKCHHBIX YaCTHUIIL;

3HATh:
0
[J OCHOBHBIE METOIb! YCKOPEHMUSI;
[J TIpUHIMIIBI COXPaHEHHs YaCTHLl B IIyUKE B MIPOLIECCE YCKOPEHUS;
[l ommcaHMe IMydYKa B (pa30BOM IIPOCTPAHCTBE;
[J MeToJ BCTPEUHBIX ITyYKOB;
[J MeTonbl OXJIAXKIEHHs ITyYKOB.
YMeThb:

[0 3¢ ¢eKTUBHO NPUMEHSTH BbIICyKa3aHHbIC 3HAHUS HAa MPAKTHKE JUIS pelleHus] PyHAaMEHTAIbHBIX U
NPUKIAJHBIX HAYYHBIX 3a4a4 B O00JAcTH COBPEMEHHOM SKCIEPUMEHTAJIbHOM (DU3UKHU SIIEMEHTapHBIX

YaCTHIIL.
BJIaJeTh:

[l TeXHHKOH pacdera SKCIEPHUMEHTOB C BHYTPEHHEN MUILIEHEIO;
[J TeXHUKOH pacuera paaualOHHOU 3alUThl YCKOPUTEIIA.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

He npenycmorpeno.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

IlepeueHp KOHTPOJIBHBIX BOIIPOCOB JJIS CAAYM dK3aMeHa B 9-0M ceMecTpe:
. YCKOpHTENH 3apspKEHHBIX YacTll. HazHaueHne, npuMEeHEHNe, Tl yCKOPUTENEH.
. MarHuTtHas cuctemMa yCKOpUTENeH.

1

2

3. ®oKyCHpPOBKAa MArHUTHBIM IOJIEM.

4. YpaBHEHUE ABUKEHUS YACTULIEI B MATHUTHOM MOJIE€ YCKOPUTES.
5

MarpuuHnasi opma pelieHusi ypaBHEHHs! JABWXKEeHHsA. MaTpHibl nepexofa pa3iIuyHbIX 3JIEMEHTOB.
MarpuyHsblil METOZ AaHAJIN3a YCTOMYMBOCTH JIBUKCHHSL.

6. 3aMKHyTOe pelleHHne ypaBHEHHS ABWKeHHS. CBA3b OeTaTpoHHOM (YHKIMHM C MaTpUYHBIMHU
JJIEMEHTaMHU.

7. Cnabast u cuiibHasi JOKyCHpPOBKa

8. AHanu3 OeTaTpOHHOTO JABMKEHMS Ha (a30Boil miockocTH. ©a30BbIif 00bEM MyUKa.
9. 3aBUCHUMOCTB TAPAMETPOB OPOUTHI OT SHEPTHUH YACTULIBL.

10. Pe3onancHbI pexxuM yckopenus. [IpuHiun aBToha3upoBKH.

11. AHanu3 CHHXPOTPOHHOTO JBMKEHUS, (pa3oBas IIOCKOCTh, cenaparpuca.

12. CHUHXpOTPOHHOE U3TTyUYCHHE.

13. CroxacTuieckoe OXJIaKICHUE Ty YKOB.

14. DnexTpoHHOE OXJIAXKICHHE TyYKOB.

15. Biusaue OPOCTPAHCTBCHHOIO 3apsAJa Ha HCKOTCPCHTHBLIC 6eTan0HHBIe koseOanus. Hakomnenue
HWOHOB.

16. BaustHue npocTpaHCTBEHHOTO 3apsiia BCTPEYHOTO My4Ka.

17. BnusiHre NpOCTPaHCTBEHHOTO 3apsi/ia Ha HEKOT€PEHTHbIE CUHXPOTPOHHBIE Koebanus. [lonsaTue o
KOTEPEHTHBIX HEYCTOHYHNBOCTSIX.

18. Yckoputenu coO BCTPEYHBIMH MYyYKaMH: CBETHMOCTb, OrpaHHYEHHE CBETUMOCTH d(pdexkramu
BCTpEUH.

19. OcobeHHOCTH YCKOpHUTEIEH Pa3IMYHBIX THIIOB (JIMHEWHBIC U IIUKINYECKHE YCKOPUTEIN).

20. OcobeHHOCTH YCKOPHUTENEH pa3inIHbIX TUIOB (IIMKIOTPOH, OETaTPOH, MEKPOTPOH, CHHXPOTPOH).

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. Yckopurenu 3apspKeHHbIX yacTuil. HazHauenue, mpuMeHeHHe, TUITBI yCKOPHUTENEH.
2. AHanu3 CHHXPOTPOHHOTO ABMXEHUs, (ha30Basi MIOCKOCTh, Cemaparpuca.

buner 2.

1. MarautHas cucteMa yCKOpUTeeH.

2. CHHXpOTPOHHOE U3Ty4YEHHE.

Kpurepun onennBanus

O6yqalou_[eMyC;1 CTaBUTCA OLICHKA B COOTBCTCTBUU C IMPOACMOHCTPUPOBAHHBIM YPOBHCM MOATOTOBKH,
OLICHMBAHMWE TMPOU3BOAUTCA Ha YCMOTPCHHSA OJOK3aMCHATOpa B COOTBETCTBUH C 0COOEHHOCTIMU
AUCHUIUIMHBL U CIICAYOIHUMU KPUTCPUAMU:

Onenka "ommuno" (10 GayoB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
INPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 OamioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.



Onenka "xopomo" (7 0anioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MNPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYIACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHITh IOJyYeHHbIE 3HAHMS Ha IPaKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0y4deHus, u
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHO" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0ajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)KaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3aj1ay.

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

[Ipu mpoBeneHNU olleHWBaHMS 3HaHWK OOydYarolIeMycs MPEJOCTaBIsIeTCS BpeMsl Ha IMOJITOTOBKY Ha
yCMOTpeHue 3K3aMeHaropa. Ompoc oOyuaromierocs 1mo OuiIeTy Ha YCTHOM 3K3aMEHE HE JOJKEH
MPEBBIIIATH OJHOTO acTPOHOMHUYECKOro yaca. OlleHWBaHWE 3HAHUI MPOU3BOAUTCS B COOTBETCTBUH C
BBIIIEYKAa3aHHBIMU KPUTEPUSAMHU B COOTBETCTBUU C COAEPHKAHUEM TUCLUIUIIMHEI.



