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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: AKTHBHBIE 51/Ipa TaJIAKTUK: TEOPUS U KITIOYEBbIE TapaMeTpPhI
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa npodiieM PU3UKU U acTPOPUZNKH

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.

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

[Iporpammy cocraBui: E.E. Hoxpuna, n-p ¢us.-Mart. HayK, TOIICHT

[Iporpamma obcyxieHa Ha 3acefanuu kKadeapsl npodieM ¢pusuku u actpodusuku 26.02.2025



AHHOTANMA

Kypc nocssitien usydenuro akTuBHbBIX safep rajakTuk (ASIY). PaccmarpuBaercst Teopust akTUBHOCTH 3THX
00beKTOB: (OPMHUPOBAHHME W PACIPOCTPAHCHUE PESTHBUCTCKUX BBIOPOCOB, AaKKpeUHWs, HU3Iy4YCHHE U
COBPEMEHHBIE METOIbI OLICHKH ITapaMeTpPOB.

Byayt paccMOTpeHbl ypaBHEHMs, OIMCBHIBAIOIIME CTAlMOHApHbIE OCECUMMETPUYHBIE PEISITUBUCTCKUE
TeYeHUs B acTpou3mke W NOAXOAbl K HX peuieHdto. OCHOBHBIE MOJENM YCKOPEHHS IUIa3Mbl H
sHeproseienenna ASI. Metonpl oneHkH KitoueBbIX mapameTpoB ASII, ocHOBaHHBIE HAa TEOPETUYECKOM
MOJEJIMPOBAaHUH U HAOJIOACHUSX.

1. leau u 3apa4u

eap AUCUMNIMHBI
1. 3HaKOMCTBO C COBPEMEHHBIM COCTOSHHUEM B TEOPHH, OTIICHIBAIOIIEH aKTUBHBIC sS/Ipa rajJakTHK.
2. 3yueHne cOBpeMEHHBIX METOIOB U TOAX0A0B onucanus ASI[" 1 OIEeHOK MX KITIOUEBBIX MTApaMETPOB.

3agaum AUCUMIIHHBI
1. 3HaKOMCTBO C OCHOBHBIMH MOJECSIMH ONHMCAHMS aKKPELUH Ha CBEPXMACCHBHYIO YEPHYIO IBIPY U
3aIycKa pesITUBUCTCKUX CTPYHHBIX BEIOPOCOB, MX KOJUIMMALIMH, YCKOPEHUS I1a3Mbl 1 U3ITy4EHHUSL.

2. OcBoeHHE METOJOB TEOPETHUYECKOW OIeHKH mapamerpoB ASI: MOIIHOCTH BBIOpOCa, OIEHKH
BEJIMYUHBI U CTPYKTYPBl MATHUTHOTO TOJISI, U3TyYarOIIeH TJIa3MBl.

3. 3HAaKOMCTBO C METOAAMH OLICHKH KJIIOYEBBIX MMapaMeTpOB IO JaHHBIM HAOIIONCHHI, B TOM YHCIE
IUIAHUPYEMbIMU IIPOTpaMMaMH HAaOTIOAEHUH.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCHoOHaTbHON e TEHHOCTH

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

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

3HAThb:

1. OCHOBHBIE METO/IbI TEOPETHYECKOTO MOJICITUPOBAHUS PEISATHBUCTCKUX CTPYHHBIX BHIOPOCOB.
2. Mojenu akKpeluyu U KOJUTUMAIIUHU JHKETOB, YCKOPEHHS TUIa3MBbl.
3. Knaccudukarmuio AATL 1 yHUPUIIMPOBAHHYIO MOJIEI.

4. q)OpMI/IpOBaHI/IC HU3TTYy4YCHUS TKCTOB.

5. OCHOBHO# HCTOYHUK YHEPTOBBIACIEHUS JKETOB.
6. OrpannyeHus COBPEMEHHBIX MOJIeNICH 1 METOIOB OLICHOK MapaMeTpPOB.
7. OcHoBHBIE TIpOOIEeMBI MosienupoBanust AL

YMETb:




1. Micionb30BaTh MOAXOABI MOAEIUPOBAHUS CTPYKTYPHI JPKETOB.
2. IlpoBomuTh BBIYMCICHHUS CHHXPOTPOHHOIO CIEKTpa C CaMOIONIOLIEHHEM Ui IpocTeHimux
pacnpeneneHnii PU3NUIEeCKUX BETUYMH.
3. Knaccudumupoars tun ASI mo HabIrOqaeMBIM TapaMeTpam.
4. ITpumensTh 3¢hHeKkT BUANMOTro CABHTa siipa Ui OLIEHOK apaMeTPOB HKETOB.
5. IIpuMeHATh METOMIBI OLICHKH MacC YEPHBIX JBIP.
BJIaJIETh:
1. MeTonamMu aHaIMTUYECKOTO MOJETMPOBAHUS CTPYKTYPbI BHIOPOCOB M UX W3ITY4EHHS.
2. Meronamu OLICHKH OCHOBHBIX napameTpoB A" mo naHHbBIM HaOIIOACHUH U MOJECTUPOBAHHIO.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Uctopuueckoe BBeneHHE, OCHOBHBIC 4 5
KOMITOHEHTBI UICTOYHHKA.
) MarautoruipognHaMHIECKOe (MIT) 4 5

OIMMMCAaHUC: OCHOBHBLIC YPABHCHHA.

MIJl onmcaHue: WUHTErpaibl JBUKCHUS,
3 OCHOBHBIE MapaMeTpbl MOJENH, UX CBA3b 4 5
C mapaMeTpamMy CHCTEMEI.

KOJ'IJ'II/IMaI_II/ISIZ MAarHuTHOC 110JIC, BHCUIHAA

4 4 5
cpena.

5 CrpykTypa 3IEKTPOMAarHUTHOTO MO B 4 5
PENATUBUCTCKOM CTPYIHOM BBIOpOCE.
YckopeHue IIJ1a3MBbL:

6 MarHUTOTHIPOANHAMHUYECKOE, ‘‘HarpeB” 4 5
U3JIyYaroleH IIa3Mbl.

7 Axkpenus. 4 5

3 YHuduumupoanHas MOZEJIb AT, 4 5
3HAKOMCTBO C KJIacCH(UKaIHeil.

9 W3nyueHue akkpelMOHHOIO JUCKa H 4 5
BBIOpOCA: OCHOBBI.

10 |M3myuenue BoiOpoca: SED. 4 5

1 Mertonsl U pe3yabTaThl OLEHKH Macchl U 4 5

CIIMHA CBEPXMAaCCHUBHOU YEPHOM JBIPHI.

MeToa BUAUMOTO CABHUTA SiApa: OLEHKH
12 BEJIMYHUHBI MAarHUTHOI'O MOJIA u 4 5
KOHIICHTPAIIMU U3Ty4arouleil mia3Mabl.

13 MeTozpl OIIEHOK CKOPOCTEH B BRIOpOCE. 4 5

14 |OG630p OCHOBHBIX ITPOOIIEM. 4 5
MomHoCTh BEIOpOCa, MOZCIH

15  |bmuandopna—3naiieka u 4 5
bmyundopna—Ileiina.

Hroro wacos 60 75

[ToaroTroBka K sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. I/ICTOpI/I‘ICCKoe BBCICHNEC, OCHOBHBIC KOMIIOHCHTBI KICTOYHHKA.

[lepoie HaOmiomenust xeToB. OlneHKH KpacHoro cmemieHus. CBOWCTBA ~ MCTOYHHKOB.
CBepxmaccuBHas BPAIAOIIASCS YepHAs JAbIPa, aKKPEIIMOHHBINA TUCK, MACIITa0bl BRIOPOCOB.

2. MarnutoruaponuHamudeckoe (MI'J]) onrcanue: OCHOBHBIE YpaBHEHHUSI.

MIJl ypaBHenusa. VYpaBHenue Ipoma—IlladpanoBa. Dusznyeckuil CMBICH OTIACIBHBIX WICHOB
YpPaBHECHHUI.

3. MI'J] onucanue: uHTErpajbl JBUKEHUS,, OCHOBHBIE ITapaMeTpbl MOZAEIH, UX CBA3b C IapaMeTpaMu
CUCTEMBI.

WuaTerpansr apmwkenns. OCHOBHBIE MacIITa0bl PACCTOSIHHMA, YTIIOBOW CKOPOCTH, MAarHUTHOTO IIOJIA,
KOHIICHTPAIUH T1JIa3MBbl.

4. Konnmumariysi: MarHuTHOE T10JI€, BHELTHSS Cpe/a.

Mogenu KoOUIMMAallMd MarHUTHBIM I10JIEM. KO.]'UH/IMaI_II/If[ BHCIIHUM JOaBJICHUCM. XapaKTepHLIe
MacIITa0bl JaBJICHUA.

5. CTpyKTypa 37IeKTPOMAarHUTHOTO MOJISl B PEJIATUBUCTCKOM CTPYHHOM BBIOpOCE.
DNeKTpUUecKOoe U MarHUTHOE T10JIE B CHCTEME OTCUeTa sapa U 1iia3Mbl. Moaenu 1 HaOIoaeHHS.
6. YckopeHHe TUIa3Mbl: MArHUTOTHAPOAMHAMUYECKOE, “HarpeB”’ W3TyYarolieH I1a3Mbl.

YckopeHue M1a3Mbl: YUCIECHHBIE U aHATUTHYECKUE MOJIENH, MPOCTas KapTuHa. Bo3MokHbIe Moaenu
MIPOCTPAHCTBEHHOTO paclpeesIeHNs N3Tydaroniei Ta3Mbl. MexaHu3MBbI “HarpeBa’.

7. AKkperusi.

O030p: MozeNIn aKKPEIMOHHOTO AuckKa. M3nyuenue.

8. Yaudunuposannas Moaens AL, 3HAKOMCTBO ¢ Ki1accu(UKAIUCH.

Knaccuduxarus tunos AL Yanpuunposannas Mmoaens. OCHOBHbIE HaOMI0aTeNbHbIE TPU3HAKH.
9. 3ny4yeHne akKpeMOHHOTO JIUCKA U BEIOPOCA: OCHOBBI.

CuHXpOTpOHHOE H3IydeHre. KoMITOHOBCKOE H3TydeHHE.

10. Uznyuenue Beiopoca: SED.

Monenu popmupoBanus uznydeHus. CekTpaabHOE pacipeaeICHUue N3y YeHus.

11. MeTozp! U pe3y/IbTaThl OLIEHKH MacChl M CIIMHA CBEPXMACCHUBHOMN Y€PHOU JBIPHL.

Ouenkn macc yepHbIX Ablp. OLEHKH MO0 KWHEMaTHKe, peBepOepaliMOHHOMY KapTorpadupOBaHHIO,
sMInupudeckuM Koppessiuusam. [locnenane nanasienoaxonst Gravity. [Ipo0iema oneHOK crivHa.



12. Meron BUAMMOIO CABHUTa SApa: OIEHKM BEIMYMHBI MAarHUTHOTO TOJNS WM KOHIIEHTPAIlUU
H3JIyYarolleH I1a3Mbl.

Bunumsiii cupur siapa. Ilpennonoxenus. OueHKH MarHWTHOTO TOJMS M KOHLEHTPALUWHU ITUIA3MBI B
paMKax pa3HbIX MOJEJIEH U IPEAIIOIOKEHU.

13. MeToibl OIICHOK CKOPOCTei B BRIOpOCe.
Ornenku o kuHemaruke. OIEHKHY 110 3alla3abIBaHUIO BCIbliek. KnHemaruka: BEHBIET aHaIN3.
14. O630p OCHOBHBIX MTPOOIIEM.

[TpoGiieMbl MHOXECTBEHHOCTH, OIICHOK CIIMHA, MPOCTPAHCTBEHHOIO PACHPEAEICHUS H3ITy4eHUs
IJ1a3MBl U Ap.

15. MouHocts BeiOpoca, monenu bisuadopna—3naiteka u bisaadopna—Ileiina.

Onenkn MomHocTH BeiOpoca. Moaenu bmsuadopna—3naiieka u bmsundopaa—Ileitna. Pe3ynbrars
YHCIIEHHOTO MOJIETTMPOBAHMS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

CranpaptHas yueOHas ayIUTOPHS C JOCKOU,IPOEKTOP.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. OcecummeTpHUUHBIC CTallMOHAPHBIE TedeHUs B acTpodusuke [Tekct] : yued. mocobue i1t By30B 110
Hanpasienuto 010600 "duzuka" u cnequansHocTsiM 010701 "duzuxa" u 010702 "Actponomus" / B.
C. beckun .— M. : dusmaraurt, 2005 .— 384 c.
2. Radiative Processes in Astrophysics / G.B. Rybicki, A.P. Lightman. — Wiley-VCH, 2004. — 382 p.

JlononHuTeNbHAS TUTEPATypa
1. RelativisticJetsfromActiveGalacticNuclei / R. Blandford, D. Meier, A. Readhead.
AnnualReviewofAstronomyandAstrophysics, 2019, V. 57, P. 467 — 5009.
2. MarHutorupoguHaMUYeCKUEe MOJIEIH acTPOPU3NIECKUX CTpYHHBIX BeIOpocoB / B.C. beckuH.
Y®H, 2010, T. 180. C. 1241-1278.
3. Unified Schemes for Radio-Loud Active Galactic Nuclei / C.M. Urry, P. Padovani. Publications of
the Astronomical Society of the Pacific, 1995, V. 107. P. 803.
4. Active Galactic Nucleus Black Hole Masses and Bolometric Luminosities / J.-H. Woo, C.M. Urry.
Apl, 2002, V. 579. P. 530 — 544.
5. Ultracompactjetsinactivegalacticnuclei / A.P. Lobanov. 1998, A&A, V. 330. P. 79 — 89.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

Kypnansl o Teopernueckoit puzuke (KITD, Physical Review Letters, Physical Review u np.),
JOoCTyTnHbIe Yepes Internet HayyHbIE M HAYYHO-TEXHUYECKHUE KypHaubl: http://scitation.aip.org/,

3NIEKTPOHHBIN apxuB http://arxiv.org/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)



CranpaptHsiii naket Pythonuis npakruueckux 3aaad. [IpoexTop u akpaH.
9. MeTonuyeckne yKkazaHus JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CIUILTHHBI (MOXYJIs)

CryneHT, M3y4arollui JTUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTe HU3YUCHUA JUCHUIIIMHBI CTYACHT JOJIKCH 3HATh OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaMpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAgaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYTOUHOHN aTTeCTalnu.

[lokazarenem BiajeHHUs MaTEpUaIoOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaiia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPY/IHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
MIpENoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33Ja4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



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 npodiieM GU3UKU U acTPOPUZUKU

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3paborunk: E.E. Hoxpuna, n-p ¢u3.-Mart. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 Bnaneer cuctemoit pynnamentransubix |OINK-1.1  3Haer w  cmocobeH — HWCIONB30BaTh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JEesTENbHOCTH  (yHIaMEHTaIbHBIC
(bU3MKO-MaTeMaTHUECKUX HAYK Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.1 UmeeT npeacraBieHre 0 COBPEMEHHOM COCTOSIHUH
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-3 CniocoOeH BRIOMPATh U (HITH) OIIK-3.3 Bnageer aHaTUTUYECKUMU M BBIYUCIHTEIHLHBIMH
pa3pabaThIBaTh MOAXOBI K PEIICHHUIO TUIMIOBBIX |METOAMH PEIIEHHs, TOHUMAET U YYHUTHIBAET HA NPAKTHUKE
Y HOBBIX 337a4 B 001acTH Npo)ecCHOHaNbHON  |TPaHULbl HPUMEHUMOCTH MOTy4aeMbIX PEILICHHMA
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTPaHUYEHUS PA3TUYHBIX METOJOB PECIICHHS

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare W3y4eHUS IUCHUIUIMHBI «AKTHBHBIC si[pa TaJaKTHK: TEOPUS M KIIOYEBBIC ITapaMeTphbD»
00yJaromuiics JOKeH:

3HATh:

. OCHOBHBIE METO/IbI TEOPETHYECKOTO MOJICITMPOBAHUS PEISITUBUCTCKUX CTPYHHBIX BEIOPOCOB.
. Mozenu akkpeuy 1 KOJJIMMALUKU JIKETOB, YCKOPEHUS I1J1a3MBbl.

. Knaccudukanuio AAL u yHupuuupoBaHHy0 MOJEIIb.

. @opMUpOBaHUE U3TYyUCHUSI JPKETOB.

. OCHOBHO# MCTOYHUK YHEPTOBBIACICHHS HKETOB.

. OrpanuueHust COBpEMEHHBIX MOJIeJIel U METO/I0B OLICHOK [1apaMeTpOB.

. OcHoBHBIE TTpOoOIEeMbI MozenupoBanust AL

~N NN W~

yMeTh:
1. Mcnionp30BaTh NOAXOAB! MOAEIMPOBAHUS CTPYKTYPBI JPKETOB.
2. IIpoBOIUTH BBIYMCIECHUS CHHXPOTPOHHOIO CIEKTpPa C CaMOINOIIOUIEHWEM I TNPOCTEUIINX
pacrpeneneHuil Gu3NUeCKnuX BEINYHH.
3. Knaccupunuposars Tunn ASI mo HabarogaeMbIM mapaMeTpam.
4. IlpumeHsaTh 3G PEeKT BUAUMOrO CABUIa AApa Ul OLEHOK MTapaMeTPOB PKETOB.
5. IlpuMeHATh METONIBI OLIEHKH MAcC YEPHBIX ABIP.
BJIaJeTh:
1. Merogamu aHaJIMTUYECKOTO MOACITUPOBAHUS CTPYKTYPbI BHIOPOCOB U MX H3JIy4CHHUSI.
2. Meronmamu OIICHKHM OCHOBHBIX mapameTpoB AT mo naHHBIM HAOIIOIEHUH 1 MOJICTTUPOBAHHIO.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1.OcHOBHBIE ypaBHEHHS pPEISITUBUCTCKOW OCECUMMETpUYHOM crannoHapHoit MIJl. Wuterpamnsl
JBUKCHHSL.

2. Knaccuduxanus AL

3. ®opMUpOBaHUE CIEKTPAIBHOTO pacipeneiaeHus uamydenus AT

4. CrieKTp CHHXPOTPOHHOTO M3JIy4YEHHUS C CAMOIIOTIIOIIEHUEM.

5. AMmummTyna BUIUMOTO cABUTra sapa. Ee CBA3b ¢ BEMWYMHONW MAarHWTHOTO NOJS M KOHILIEHTpaluei
W3JIYYarolIeH IJIa3MBbl.



6. BpluMCIUTh KOMIIOHEHTBl 3JIEKTPUYECKOTO0 M MAarHUTHOIO IO JUIsl 3aJaHHbIX MHTErpajioB U
(YHKIMN MarHUTHOTO MOTOKA.

7. Tlomy4uTh XapaKTEpHBIA CHEKTP CHHXPOTPOHHOIO HW3IYyYEHUs JUIsl CTENEHHOIO paclpeiesIeHUs
3JIEKTPOHOB 110 SHEPIHSIM.

8. TlomyyuTh 3aBUCHUMOCTH TOJIOKEHUS C ONTHYECKOW TONIIOM, PaBHOW €NWHHUIE, OT YacTOTHI
HaOJIIOAEHUS.

9. OneHuTs Maccy YepHOW ABIPHI 10 TaHHBIM HAOJIIOAEHUH B TUHUSIX.
10. IomyunTs GopMysy At OLEHKHM MarHUTHOTO TMOJISI 10 M3MEPEHHOMY BUANMOMY CIIBUTY sipa.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUJIECTOB:

burer 1.
1.Knaccuduxauns AT
2. CHHXpOTPOHHOE U3IYyYEHHE OT DJICKTPOHOB CO CTEIICHHBIM PacIpeAesICHHEM IO SHEPTUSM.

buner 2.
1. Monenu akKkpeuMOHHOT'O IUCKa.
2. KoaddutmeHTs! N3ITydeHUs U TOTIOMIEHUS CHHXPOTPOHHOTO U3TyUYeHUS.

Kputepun onennBanus

Onenka "ommuno" (10 Gasos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MNporpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyY€HHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIC 3HAHHS Ha NPAKTHUKE, HO JOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAaeT Marepual,
IrPaMOTHO M MO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOITYy4YEeHHBIC 3HAHUS Ha NPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ynmoBneTBopuTedbHO" (4 Oanna) BbICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIEeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaina, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoBierBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBiieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BAaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU LTSI ajbHENUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

Omnenka "HeyJOBIETBOpUTENBbHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.



Onenka "HeynoBierBoputenbHO" (1 6aymn) BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a1ay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

OK3aMeH MpOBOOUTCS B YyCTHOW Qopme mo Owieram. B kaxxgom OwiieTe npencTaBiIeHO [Ba
TeopeTuueckux Bompoca. [Ipu nposeaenun sx3ameHa oOydaromiemycs npegocrasiserca 60 MUHYT Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIIaTh OHOTO aCTPOHOMHYECKOTO yaca.



