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

YTBEPKAEHO

H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay

A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: BBenenune B TeOpHIO YCKOpHUTEIICH
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa pyHIaMEHTANbHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

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

[Iporpammy cocraBui: J.W. Kazakos, 1-p ¢hu3.-MaT. HayK, npodeccop

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapsl GyHIaMEHTATBHBIX W MPUKJIAIHBIX TPo0iIeM (PU3HKH MUKPOMUPA
04.06.2020



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:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 Brnaneer cuctremoit pynnamenransabix |OINK-1.1  3Haer w®  cnocobeH  HWCMONB30Barh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC
(bU3MKO-MaTeMaTHYECKUX HAYK Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.1 MMeeT npencraBieHne 0 COBPEMEHHOM COCTOSIHUT
npo0iemMax HayKH U TEXHHKH B 00JIacTH CBOEH |HMCClie/IoBaHUN B paMKax TeMaTHYecKOW o0nacTh cBoei
poeCcCUOHANBHOM NeSTENbHOCTH, CIIOCO0CH  |PpOo(heCCHOHATBHOMN e TeNFHOCTH

Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a]1a4U

OIIK-4 CriocoOeH ycItenTHo peanin30BbIBaTh OIIK-4.3 CnocoGeH apryMEeHTHPOBAHO BBHIOMPATH CIIOCOO
pelIeHne MOoCTaBICHHON 3a]]auu, IPOBECTH MIPOBEJICHUS HAYYHOTO HCCIIET0BaHMUS

aHaIHU3 pe3ylibTara U MPEJICTABUTh BEIBOJIBI,
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHYEeCKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI

[K-3 Cnocoben mpodeccuonanbuo padorars ¢ |[IK-3.1 [lonumMaer mnpuHIUOBL pabOTHl HCHOIB3YEMOTO
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM 00opynoBaHUs (crierManu3upOBaHHBIX MaKEeTOB
o0opynoBanueM (MpruOOpaMH U yCTAHOBKAMH, | TTPUKIIAJTHBIX IPOTPaMM)

CIIeIATN3NPOBAHHBIMH TAKETAaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HAThb!

OCHOBHBIC XapaKTEPUCTUKU YCKOPUTEIIEH 1 ITyYKOB 3apsKSHHBIX YacTHII,
OCHOBHBIE METOIbI YCKOPEHHUS;

MPUHIIAITBI COXPAHEHHS YaCTHII B ITyYKE B MPOILIECCE YCKOPEHHUS;
OIMCaHue My4Ka B ()a30BOM IPOCTPAHCTBE;

METO]] BCTPEUHBIX ITyYKOB;

METO/Ibl OXJIAXKICHHS ITY4KOB.

I B

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

BIIAJICTh:



[J TEeXHUKOH pacuera S3KCIIEPUMEHTOB C BHYTPEHHEN MUILIECHBIO;
[l TeXHHKOH pacdera paIHalliOHHON 3aIMUTHl yCKOPUTES.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

pr,Z[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora

1 Bgenenne. 2 2 3

2 Yckopurenu HPSIMOIO JIEHCTBUS. 2 > 3
VYckopuTenu co BCTPEUYHbIMU IIyUKaMH.

3 Huxnuueckue yckopurenu. [lonepeunas ) ’ 3
YCTOMYUBOCTH U (POKYCHUPOBKA.

4 WNHayknmoHHOE yckopeHne. beraTpoH. 2 2 3

5 BY - yckopenme. ABrOodazupoBka B 2 5 3
LHUKIMYECKUX YCKOPUTEISIX.

6 Bo3myiienust u 10Iycky B HMKINYECKUX ) ) 3
YCKOPUTEIISX.
Mertons OXJIaXICHUS MyYKOB

7 3apSHKEHHBIX YaCTUILl B  ITHUKIHMYECKUX 2 2 3
yckopurensix. HoBeie MeTObl yCKOpeHusl.

] [IpocTpaHcTBEHHBIM } 3apsin u ) ’ 3
KOTepEHTHbIE HEYCTOWYHBOCTH.

9 Turer UMKIMIECKHX  PE3OHAHCHEIX ) 5 3
YCKOpUTEIEH.

10  |JIuneiiHble pe30HAHCHBIE YCKOPUTEIH. 2 2 3

1 JnHamuka YaCTUI] B JIMHENHBIX ) ’ 3
PE30HAHCHBIX YCKOPHUTEISIX.

12 3(1)(1)eUKTLI MIPOCTPAHCTBEHHOIO 3apsiAa B ) 5 3
JIMHEWHBIX YCKOPUTEISX.

13 KOHCprKuP?I U TapaMeTpbl JIMHEHHBIX ) ) 3
YCKOpPHUTENEH.

14 |McToYHMKY 3apsKEHHBIX YaCTHII. 2 2 3

15 PannanuonHas 3ammnTa yCKOpUTENIEH. 2 2 3

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE 1O TeMaM (pazzesiam)

Cemectp: 1 (Ocennuii)

1. Beenenue.




XpOHOJIOTHS Pa3BUTHS yCKOPUTENHHOU (DU3WKKA M TEXHUKU. YCKOPHUTENIH B COBPEMEHHOW HayKe U
[POMBIIIJIEHHOCTH.  YCKOPEHHE B  DJJIEKTPOCTAaTHYECKUX, BHUXPEBBIX M  BBICOKOYACTOTHBIX
ANEKTpUUeCKUX NosiX. IIpuHInnuanpaele cxeMbl yckopureneil. CBeTuMocTs yeckoputens. O6mactu
WCIOJNBb30BaHUSI  yCKOpUTeNled B (QyHIaMEHTAJbHOW HayKe W pa3iMyHBIX  OTPacisix
AKHU3HENEATEIIbHOCTH YEJIOBEKA.

2. YckopuTenu npsiMoro AeHCTBUS. YCKOPUTENN CO BCTPEUHBIMU ITyYKaMHU.

VYekopurenu — TpaHchopMaropHoro  Tuma.  KackagHble  yCKOPHTENH.  DJIEKTPOCTaTHUECKHUE
YCKOPHUTEINH.

Meton BcTpeuHblx myukoB. Haxkoruienwe nerkux vactul. HakorieHwe TSKENbIX YacTHLl.
YckopHuTenbHO-HAKONMUTENbHbIE KOMIUIEKCHI. JInHeHble Koutaiaepsl. CUIIbHOTOYHBIE 3JEKTPOHHBIE
U WOHHBIC MyYKH. MMITyJIbCHBIE UCTOYHUKH MOLIHOCTH. CHIIBHOTOYHBIE AMONBL. TpaHCIOPTUPOBKA
CHJIbHOTOYHBIX IIyYKOB.

3. luxnuueckue yckopurenn. [lonepednas ycToMuMBOCTh U JOKYCHPOBKA.

[Tonepeunast ycroiunBocTh M (poKycupoBka. DOKyCHpOBKa HEOJHOPOIHBIM MArHUTHBIM IIOJIEM.
Kputepuii ycroitunBoctu u OetarpoHHBIE KojieOaHUS B mepuoanyeckux cucremax. [Ipocreitmme
aneMeHTsl (okycupylomei cucrembl. OnucaHue CUCTeMbl YacTHI B ()a30BOM IPOCTPAHCTBE,
teopema JlnyBuis, uaBapuant Kypanrta-Cralifiepa, SMUTTaHC ITydKa.

4. H1yKIMoHHOE yCKOpeHue. beraTpoH.

Unpyxkumonnoe yckopenue. berarpon. JluHedHslid OeTaTpoH (JMHEHWHBIH MHIYKIHOHHBINA
YCKOPHTEIb).

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

ABTO(da3upoBKa B LUKIMYECKHX YCKOPHUTENISX: PAaBHOBECHAs YacTHUIIA, MPHUHIMIT aBTO(Pa3HPOBKH,
(azoBble Konebanus, 3peKTrBHAsS Macca U KpUTHUECKasl YIHEPTHUSI.

6. BOBMYH_ICHI/IH " JOITYCKH B HUKIIMYCCKUX YCKOPHUTCIIAX.

Pe3onanchl 6eTaTpOHHBIX KOeOaHMM, MapaMeTPUUECKUN pe30HaHC, PE30HAHCH CBSI3U, HEIMHEHHBIE
pe3oHaHchl. CHHXPOTPOHHBIE KOJIeOaHus TPH HAJTMYUH BO3MYILICHUH.

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

Pa,I[I/IaI_H/IOHHOC, QJICKTPOHHOC, NOHU3AIITMOHHOC (MIOOHHOC) 1 CTOXaCTHYCCKOC OXJIAXIACHUC.

YckopeHue 3MeKTpOHHBIX Kouell. JlasepHble W IJIa3MEHHbIE METOAbl YCKOpeHUs. CHHXPOTPOHHOE
n3inydeHue. Jlazepsl Ha CBOOOIHBIX ANMEKTPOHAX.

8. IIpocTpaHCTBEHHBIN 3apsi] U KOTEPEHTHBIE HEYCTOMIMBOCTH.

Crarnueckue 3((GeKTbl TPOCTPAHCTBEHHOIO 3aps/ia; HEKOTePEeHTHBIN CIBUT YacTOThI OETaTPOHHBIX
koneOanuii (popmyna Jlacmerra). Korepentneie kosebanus mydka. MHKpEeMEHTBI KOTEPEHTHBIX
HeycToiunBocTedl. Mmnenanc munuuapuyeckoir kamepsl. Kputepuit Kaiima-lllnemns). 3aryxanue
Jlannay u npyrue xuHetnueckue 3¢ ¢ekxTsl. HeycTOHYMBOCTH B LENOYKE MajbIX CTyCTKOB. Jpyrue
BUJIbI KOTEPEHTHBIX HEYCTOMYHUBOCTEN.

9. TUMBI MUKITUYECKUX PE30HAHCHBIX YCKOPUTEIEH.

Tunbsl LUKIMYECKUX PE30HAHCHBIX yckopuTeneidl. OnucaHue M KOHCTPYKUMs. MarHutel U HX
MUTaHUE. YCKOpSIOIME CHCTEeMBl. [{MKIMYecKkrne YCKOPUTENM € MOCTOSIHHBIM MAarHUTHBIM IOJIEM
(IMKIIOTPOH, CHHXPOIUKIOTPOH, MUKPOTPOH). LlMKnnuecknii yckopuTenb ¢ MOCTOSHHONW OpOUTON —
CUHXPOTPOH.



10. JIuneliHbIe pe30HAHCHBIE YCKOPHUTEIH.

OCHOBHBIE XapaKTEPUCTUKH YyCKopstomux cucteM. OcoOEHHOCTH CHCTEM CO CTOsSYeld BOJHOH.
HuadparmupoBanHblil BoHOBOA. Pezonartop ¢ TpyOkamu npeiida.

11. JlunamMuka 4yacTUL B IMHEUHBIX PE30HAHCHBIX YCKOPUTEIISX.

[IpononsHOE  nBMXKEeHWME B mone BonHbL. [lpenrpynnupoBka yacTul. OKyCHpOBKa YacTHI[ B
JIMHEWHBIX PE30HAHCHBIX YCKOPUTEISX.

12. D dexTs MpOCTPaHCTBEHHOTO 3apsijia B IMHEHHBIX YCKOPUTEISX.

[TpononbHOE ABMKEHHE B CAaMOCOINIACOBAaHHOM Toiie. Harpyska TOKOM M ONTHMHU3AIMs HapaMeTpoB
yCKOpHTeIIs. BimsiHIe KyIIOHOBCKOTO TTOJISI.

13. KoHCTpyKIMs M TapaMeTphl IMHEHHBIX YCKOPHUTEIEH.

JIuHeliHple  pE30HAHCHBIE  YCKOPUTENM  JJIEKTPOHOB.  JIMHEHHBIE  YCKOPHUTEIM  HOHOB.
CBepXIIpoBOSILUE JINHEHHbIE YCKOPUTEIIH.

14. VIcTOYHUKH 3apsKEHHBIX YaCTHII.

SHCKTPOHHBIG IMyIIKH. HMonHBIE HCTOYHUKH HA OCHOBE BBICOKOBOJIETHOTO pas3psaa. BHP—I/ICTO‘{HI/IKI/I.
HaSeprIe WOHHBIC HCTOYHUKH. HMOHHBIE HCTOYHHKH C OJICKTPOHHBIM  ITYYKOM-UOHU3ATOPOM.
Hcrounukn NOJIIPU30BAHHBIX HOHOB.

15. PaguanyioHHas 3amura yCKOpUTENEeH.

Bakyym B yckopuremsix. Paamanmonnas 3ammra yckoputeneil: B3ammonelcTBHe dYacTHIl C
OCTAaTOYHBIM Ta30M B YCKOpHUTENIC: HWOHHW3AlMOHHBIE MoTepu U uX (uykryamun (straggling);
OZIHOKpAaTHO€ M MHOTOKPAaTHOE paccesiHue. TUNHYHbIE BAaKyyMHBIE YCIOBHS B Pa3IHYHBIX
yCKOpUTEIsIX. PafinalinoHHast 3a1UTa yCKOPUTEIIEH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

HeobxonumMoe 06opyIoBaHue ISl JICKLUH H NPAKTUYECKUX 3aHATHI: ydyeOHas ayJUTOpHUsi, OCHAIIICHHAs
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pyI0BaHNEM (TIPOCKTOP, 3BYKOBasi CUCTEMA).
ObecrieueHue caMOCTOSTETLHON paOOThI: TIOCTYI K OUOIHOTEKE.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa
1. OcHoBbI pu3uky 1 TexHUKHU yckopurenei [Texct]: B 3-x T/ A. H. JleGenes, A. B.
[MansroBhT.2illuknuueckue yckoputuenu - M.Oueprousnar, 1982
2. N.H. Memxo, E.M. Ceipecun "YckopuTenu 3apsKeHHBIX YaCTHIL B SAJIEpHON (DU3HKe U PHU3HUKE

=n

BbICOKHUX dHepruit”, Jlekiuu s monmoaeix yuensrx, OUSN, 1998,
3. W.H. Memikos, “TpaHcoOpTUPOBKA ITYYKOB 3apspKeHHBIX yacTHil”, HoBocubupck, “Hayka”, 1991.

JomnonHurensHas aureparypa
1. FO.M. Ao, C.M. Bap3aps, A.Il. Uepnsies “Beenenue B pusuky yckopureiei. 3agaqn’’, U31-BO
MI'Y, 1999.
2. Komomenckuit A.A. “©usnyeckre 0CHOBBI METOAOB YCKOPEHUS 3apsHKEHHBIX YacTuil”, - M.
Hznparenscteo MI'Y, 1980.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Heobxonumoe nporpammuoe obecniedenue: Adobe Reader.
9. MeTonuueckue yKa3anus 1J1s 00y4al0IIUXCs 110 0CBOEHHIO TUCHMILTHHBI (MOTYJIsT)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare M3ydeHUs NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUSA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITENIEHOM PabOoThI CTY/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYTOUHOHN aTTeCTalnu.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.

Bo3MOXeH NpoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTUKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
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

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 Brnaneer cucremoit pynnamenransabix |OINK-1.1  3Haer w®  cnocobeH  HWCMONB30Barh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC
(bU3MKO-MaTeMaTHUECKUX HAYK Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.1 MMeeT npencraBieHne 0 COBPEMEHHOM COCTOSIHUT
npo0iemMax HayKH U TEXHHKH B 00JIacTH CBOEH |HMCCle/IoBaHUI B paMKax TeMaTHYecKOW oOnacTh cBoei
po¢eCCUOHANBHON NeSTENFHOCTH, CIIOCO0CH  |pOo(heCCHOHATBHOM e TeNbHOCTH

Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-4 CriocoOeH ycITenTHo peain30BhIBaTh OIIK-4.3 Cnoco0eH apryMEeHTHPOBAHO BBHIOMPATH CIIOCOO
peleHne MoCTaBIeHHON 3a]]auu, IIPOBECTH MIPOBEJICHUS HAYYHOTO HCCIET0BaHMUS

aHaNIHU3 pe3ylibTara U MPEJICTABUTh BEIBOJIBI,
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOT U1

[K-3 Cnocoben nmpodeccuonanbuo padorars ¢ |[1K-3.1 [lonumMaer mnpuHOUIBL pabOTHl HCHOIB3YEMOTO
MCCIIEIOBATEIbCKAM H UCTIBITATEIbHBIM 00opynoBaHUs (crierManu3upOBaHHBIX MaKeTOB
obopynoBanreM (MpruOOpaMH U yCTAHOBKAMHM, | TTPUKIIAIHBIX IPOTPaMM)

CTIeATN3NPOBAHHBIMH TAKETAaMH PUKIIAIHBIX
porpamMm) B U30paHHON TpeMETHON 00JIaCTH

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pe3ynbrare n3ydeHus AUCIUILUIMHBL «BBEIeHUE B TEOPUIO YCKOPHUTENICH» 00yUaIONIMIACS JOIKEH:

3HATh:
OCHOBHBIC XapaKTEPUCTUKU YCKOPUTEIICH 1 MyYKOB 3apsKCHHBIX YacTHII,
OCHOBHBIE METOIbI YCKOPEHHUS;

MPUHIIAITBI COXPAHEHHSI YaCTHII B ITyYKe B MPOLIECCE YCKOPEHHUS;
OIMCaHue My4Ka B ()a30BOM IPOCTPAHCTBE;

METO]] BCTPEUHBIX ITyYKOB;

METO/Ibl OXJIAXICHHS ITy4KOB.

I B

YMeThb:
[0 3¢ ¢eKTUBHO NPUMEHSTH BBIIICyKa3aHHbIC 3HAHUS HA MPAKTHKE IS pelleHus] QyHAaMEHTAIbHBIX U
NPUKIAJHBIX HAYYHBIX 3a4a4 B 00JacCTH COBPEMEHHOHN SKCIEPUMEHTAJIbHOM (DM3UKHU SIIEMEHTapHBIX
YaCTHII.

BJIaJeTh:

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

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKylleMy KOHTPOJIIO
He npenycmorpeHo.

4. llepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[TepeyeHb KOHTPOIBHBIX BOIIPOCOB AJIA ClIa4M 3K3aMeHa B 9-oMm ceMecTpe:

1. Yckopurenu 3apsxkeHHbIX yacTull. HazHaueHue, npuMeHEHUE, TUIbl YCKOPUTEIICH.
2. MarauTHas cucTeMa yCKOpUTEIeH.

3. ®oKyCHPOBKAa MArHUTHBIM OJIEM.

4. YpaBHEHUE ABUKEHUS YACTULIEI B MATHUTHOM MOJI€ YCKOPUTES.

5. Marpuunas ¢opma peuieHus ypaBHEHUS ABIKCHHs. MaTpuibl mepexoja pa3iuvHbIX 3JIEMEHTOB.
MarpuyHsblil METOJ AaHAJIN3a YCTOMYUBOCTH JIBHKCHHSI.




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

7. Cnabast u cuiibHasi JOKyCHpPOBKa

8. AHanu3 OeTaTpOHHOTO JABMKEHHS Ha (a30Boil miockocTH. ©a30BbIil 00bEM MyUKa.

9. 3aBUCHMMOCTB TAPAaMETPOB OPOUTHI OT SHEPTHUH YACTUIIBL.

10. Pe3onancHbI# pexxuM yckopenus. [IpuHiun aBToda3upoBKH.

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

12. CUHXpOTpPOHHOE U3TTyUYCHHE.

13. CroxacTuieckoe OXJIaKICHHE Ty IKOB.

14. DnexTpoHHOE OXJIAXKICHHE TYyYKOB.

15. BausiHue mpoCTpaHCTBEHHOTO 3apsja Ha HEKOTepeHTHbIe OerarpoHHble KoseOanus. Hakorsenue
HOHOB.

16. Baustaue npocTpaHCTBEHHOTO 3apsiia BCTPEYHOTO MydKa.

17. BnusiHre NpOCTPaHCTBEHHOTO 3apsi/ia Ha HEKOTePEHTHbIE CUHXPOTPOHHBIE Konebanus. [lonsaTue o
KOTEPEHTHBIX HEYCTOHYHNBOCTSIX.

18. Yckoputenu co BCTPEYHBIMH MYyYKaMH: CBETHMOCTb, OrpaHHYEHHE CBETUMOCTH d(hdexkramu
BCTPEYH.

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

20. OcobeHHOCTH YCKOPHUTENEH pa3InIHbIX TUIOB (IIMKIOTPOH, OETaTPOH, MEKPOTPOH, CHHXPOTPOH).

[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

buner 1.

1. Yckopurenu 3apspkeHHBIX yacTuil. HazHauenue, mpruMeHeHHe, TUITBI yCKOPHUTENEH.
2. AHanu3 CHHXPOTPOHHOTO ABMXEHUs, (ha30Basi MJIOCKOCTh, Cemaparpuca.

buner 2.

1. MarautHas cucteMa yCKOpUTee.

2. CHHXpOTPOHHOE U3Ty4YEHHE.

Kpurepun onennBanus

OO0yuatomieMycsi CTaBUTCS OLICHKA B COOTBETCTBUH C MPOIEMOHCTPUPOBAHHBIM YPOBHEM IOATOTOBKH;
OLICHUBAaHHE IIPOM3BOAUTCS HAa YCMOTPEHHUS 53K3aMEHAaTOpa B COOTBETCTBHHM C OCOOCHHOCTAMH
JUCUUTUTMHBI U CIICAYIOUIMMH KPUTEPUSIMH:

Onenka "ommuno" (10 GayoB) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKHU
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATh MOJy4YCHHBbIC 3HAHMS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomio" (5 06auioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAET MaTepuall,
rpaMOTHO U IO CYIIECTBY H3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJlyuYeHHbIE 3HAHHWS HA MIPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.



Omnenka "ynoBrneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIC pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
YacTH OCHOBHOTO COJICPXKaHWS Y4EeOHOH MpOorpaMMbl TUCHUIUIMHBI, JAOMyCKaeT rpyOble OMIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHo" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu npoBeneHUH OIICHWUBAHUS 3HAHWI OOy4aromeMycs MPEAOCTABISETCS BPEeMs Ha MOATOTOBKY Ha
ycMOTpeHue 3k3ameHaropa. Ompoc oOydaromerocst mo OWieTy Ha YCTHOM S5K3aMEHE HE OJDKECH
NPEBBIIIATh OJHOTO ACTPOHOMHYECKOTO yaca. OIEeHWBaHWE 3HAHHWW MPOM3BOAUTCS B COOTBETCTBUH C
BBILIEYKAa3aHHBIMH KPUTEPUSMH B COOTBETCTBUH C COEPKAHUEM AUCIUIIIIHHBL.



