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

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

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: PenstuBucTCKAs M I1a3MeHHAsE acTPOPU3UKA
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

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: B.C. beckun, n-p ¢us.-mar. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl npodieM ¢usuku u actpodpusuku 30.03.2020



AHHOTANMA

Huctumiuna «PendruBucTckass M IUIa3MeHHas acTpoU3MKa» MOCBAIIEHA IOAPOOHOMY BBEICHHIO B
COBPEMECHHBIE MOJICIM  PEJIATUBHCTCKUX KOMIIAKTHBIX OOBEKTOB — pPagHOIyJIbCapoB M  aKTHBHBIX
rajakTu4eckux siiep. MIMeHHO 3TH 00BEeKTHI B HACTOSIEE BpeMs HAXOATCSA HA NepeHeM Kpae COBPEMEHHOM
acTpO(U3UKH, MOCKOJIBKY J0 CHX IOp MHOTHE KJIIOUEBBIC MPOIECCHl, OTBETCTBEHHBIC 32 UX aKTHBHOCTB, JIO
CHX NOp HE BBIICHEHBI. Tak, HampuMep, HEU3BECTCH MEXaHW3M paJuOW3Iy4eHHs IIyJbCapoB, a TaKXke
MEXaHHU3M 3aITyCKa, COCTAaB U CTPOCHUE PEIIITHBUCTCKUX CTPYHHBIX BEIOPOCOB U3 aKTUBHBIX SICP TaJIAKTHK.
BaxHo, omHaKo, TO, YTO 3TOT KypC SABJISIETCS B 3HAYUTEIBHOM CTENEHH TEOP(PU3UUECKUM, TaK Kak
paccMOTpeHHE MPUPOIBI AKTHBHOCTH OOJBIIOTO KOJMYECTBA PA3IMYHBIX acTpO(U3NYecKuX OOBEKTOB
INPOBOIUTCS KaK pPa3BUTHE OFHOTO YHHMBEPCAJIbHOTO IIOAXONA, CBSI3aHHOTO C METOIOM YpaBHEHUS
I'pana-lladpanosa. [To3TOMY 3TOT Kypc MOXKET OBITh HHTEPECEH MIMPOKOMY KPYTy HCCIIEI0BATENEH, KOTOPbIE
CTAJIKMBAIOTCS C 3aJiauamMul GU3UKHK TU1a3Mbl, dddekramu o0Iiel Teopueil OTHOCUTENBHOCTH, HY M KOHEYHO
3BE3JJHOI aCTPOHOMUH U (PH3HUKH PAIHOITYIHCAPOB M AKTHBHBIX TAJIAKTHK.

1. leau u 3apauu

eap AUCUMNIMHBI

OCBOCHHE CTYACHTAaMHM (yHIAMEHTAJIBHBIX 3HAHUH B 001acTM (U3MKH IUIa3Mbl, MarHUTHOMN
TUIPOAMHAMUKY M KOCMHYECKOH IJIa3MEHHOH acTpO(U3MKH W METOJOB HX HCCICAOBAHMS, a TaKKe
obnacreil nX NPaKTHYECKOTO MPUMEHEHHUS.

3agauu AU CHUILIHHBI

- QopmupoBanue 0a30BBIX 3HaHHWN B 001acTH (UKW IUIA3MBI, MAarHUTHOW THIPOJAWHAMHUKH |
KOCMHUYECKOH IUIa3MEHHOW acTpO(U3UKU KaK JWUCIMIUIMHBI, WHTETPUPYIOMEH OOIEPU3NUSCKYI0 H
OOIIETEOPETHYECKYIO TOATOTOBKY (M3UKOB W  0O0ECIIEYMBAIONIEH TEXHOJOTHYECKHE OCHOBBI
COBPEMEHHBIX HHHOBAIIMOHHBIX c(hep AeSTeTbHOCTH;

- 00yueHHe CTYICHTOB IPUHIIMIIAM TEOPETUUECKON (PU3UKH U acTpOPHU3HKHY;

- (opMHpOBaHUE MOAXOIOB K BBHIMOJIHEHUIO HCCIEIOBAHUN CTYACHTaMU B 00JacTH acTpOPHU3UKU B
paMKax BBIITyCKHBIX pa0OT Ha CTENEHb MarkucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEUATh TIYTH €€ PENICHHs

(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKOM TOKyMEHTAaluH, B TOM
YHUCcle C HCIONB30BAaHUEM MNPHUKIATHOIO MPOrPaMMHOIO
obecrieueHus

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH
Hay4YHbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-5.1 CnocobeH pemarb IOCTaBICHHBIE 33Ja4d B

OIIK-5 Cioco0eu Y4acTBOBAaTh B IIPOBEACHUH obmacTu TCOPETUYCCKUX u SKCIICPUMECHTAJIbHBIX

(yHIaMEHTANbHBIX U MPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBauBaTh HOBBIE TEOPETUYECKHE, B TOM YHCIIE,
MaTeMaTHUYECKUE METO/bl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPUTENBHO-aHAIUTHYECKON 1
TEXHOJIOTUYECKOH anmnaparype

HCCIICAOBAaHMN U pa3paboToK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHON 3KCILTyaTalun

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4HO-HCCIIEA0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOM)

anmaparypsl




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI
3HAThb!
-MECTO U POJIb PEJIATUBUCTCKOM U MIa3MEHHOI acTpo(U3MKN B HAYYHBIX UCCIIEIOBAHHSX;
-COBpEMEHHBIE POOIEMbI PENIITUBUCTCKON U TJIa3MEHHON acTpo(u3uKHy;
-TeopeTudecKre MoJeny (PyHIaMeHTaIbHBIX IPOLIECCOB U SBICHUN B aCTPO(PU3NIECKUX HCTOUHHKAX;
-HOBEHILNE OTKPBITHS B aCTPOpHU3UKE.
YMETh!
-3(EeKTUBHO HUCTIOIBH30BaTh HA MPAKTHKE TEOPETUYECKHE KOMIIOHEHTHI HAayKH: MOHSATHSA, CYXKICHHS,
YMO3aKIIOUEHUS, 3aKOHBI;
-IIPEJICTaBUTh MAHOPAaMy YHHBEPCAJIbHBIX METOOB U 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHMS.
BIIAJICTh!
-HaBBIKaMH 00pabOTKH pe3ynbTaToOB HAOMIONCHU;
-HaBBIKAMH CaMOCTOSITETIbHOM TEOPETHUECKOM PabOTHI 110 MCCIIEIOBAHUIO NIPOIIECCOB, IPOUCXOASIINX B
KOCMOCE.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 PenstuBucrckue 00BEKTHI B ) 5 3
acTpoQu3mKe.
2 Axxkpenust borunu. Oxexnus [Tapkepa. 2 2 3
[Moaxon I'pona-ladpanosa.
3 HepensituBucTckas ©  pensITUBUCTCKAsS 4 4 6
BEPCUH.
4 Akpenysi ~ MbUIM Ha BPAIIAIONIYIOCA ) 5 3
YEPHYIO JBIPY.
5 Panuomynbcapsi. 2 2 3
6 Panuomynbcapsi. Crpoenue ) ) 3
MarHuTocQepsl.
7 Pamnonynscapel. TopMOKEHUE TOKAMHU. 2 2 3
] UepHble IBIpBI -  acTPOPU3NUECKHIMA ) 5 3
0030p.
9 UepHble IBIPHI. 2 2 3
10 |MarauTtocdepa 4epHOU JBIPHI. 2 2 3
11 [ponecc brnenadopna-3naiiexa. 2 2 3
12 Crpylinble  BBIOPOCHI W3  aKTHUBHBIX ) ) 3
raJJakTHYECKHX SIIEP U MOJIOABIX 3BE3.
Ilommas  MIJI Bepcusa  ypaBHEHHS
13 2 2 3
I'pona-lladpanosa.
14 Hunuaapuyeckue U Apyrue TOUHBIE ) ) 3
peleHusl.
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHmi)

1. PensTuBUCTCKHE OOBEKTHI B acTPOQU3HKE.

HeiitpoHHbIe 3B€31b1 U YEpPHBIE ABIPBL. POJIB MATHUTHOIO ITOJISL.

2. Axkperus bonau. Dxexuusa [lapkepa.

Axxkpenust bonnu. YenoBus Ha 3BykoBoi moBepxHOCTH. OmpeieseHre TeMIla akKpeLnu.
Oxekunsd [lapkepa. YcrnoBus Ha 3ByKOBOM TOBEPXHOCTH.

3. loaxon I'pana-1lladgpanoBa. HepenstuBucTckas v pelasITHBUCTCKAS BEPCUU.

Hepenstusucrckas Bepcus. Ypasaenue [pana-llladpanosa. beccunoBoe npubnmxenue.
Kosapuanrthas 3anuck ypaBHenus [ pana-Illagpanoa. PenstuBrctckast Bepcust — TOYHBIC PEIICHMSL.

4. Akpeurs TBUTM Ha BPAIIAIOUIYIOCS YEPHYIO JIBIPY.

AKpenys MbUTH Ha BPaIAoUIyIocs YepHyIo IbIpy. Akkpeunst bonau-Xoiina.
5. Papguomnynbscapsl.

Actpodusznueckuii 0630p. Mojiens oIoro KoHyca.

6. Pagnonynescapbl. CTpoeHUEe MarHUTOCQEPHI.

Marnutocdepa HelTpoHHOH 3Be3/bl. [IynbcapHOe ypaBHEHHE.

7. Papuomnynbcapsl. TOpMOKEHUE TOKAMMU.

TopmMokeHne OPTOrOHAIBHOTO ¥ HAKJIOHHOTO POTaTopa.

8. UepHble AbIpHI - acTpoduznueckuii 0030p.

Marnutocdepa uepHoii Abipbl. [Ipobiema ‘NeHTpaIbHOM MaIIUHBL .

9. UepHbI€ OBIPHL.

Teopema 006 oTcyTcTBHH BoJioc. TepMoInHaAMHKA YEPHBIX JIBIP.

10. Maraurtocdepa 4epHO# IBIPHI.

PensituBuckas Bepcust 6eccuiioBoro ypasaenus [ pana-1lladpanosa.

11. Iponecc bnenndopna-3naiieka.

Db ekt brenndpopna-3naiieka. OTCYyTCTBHE MOBEPXHOCTHBIX TOKOB.

12. Crpylinbie BEIOPOCHI U3 aKTUBHBIX TAIAKTUYECKHUX SIEP ¥ MOJIOZBIX 3BE3/I.
Actpoduznueckuii 0030p.

13. TTomnast MI'J] Bepcus ypaBaenus [pana-Illadpanosa.



[Tpobnema mpoxXokIeHHsI 0COOBIX TTOBEPXHOCTEH.

14. [IunHAPUYECKHIE U IPYTUE TOYHBIC PEIICHHS.

AHanmu3 pemieHuid, crueAacTBus. Acumntotukd. CpaBHeHHE C  pe3yabTaraMd  YHCIEHHOTO
MOJEIINPOBAHHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueOHast aymuTopHs, OCHaIICHHAs JT0CKoW. KommbroTep n MynbruMeaniinoe 06opyaoBaHue (TIPOEKTOD).

6.IlepeyeHnb pekoMeHyeMOii TUTEPaTyPbI

OcHoBHas 1uTEparypa
1. OcecummeTpuuHbIC CTallMOHApHBIE TedeHus B actpodusuke [Tekct] : yue0. mocoOue 115t By30B 110
Hanpasienuto 010600 "duzuka" u cnienuansHocTsiM 010701 "®uzuka" u 010702 "Actporomus" / B.
C. beckun .— M. : duszmaraurt, 2005 — 384 c.

JomonanTtenyHas uTeparypa
1. Teopernueckas pusuka [Texcr] : B 10 1. T. 8 : DnekrponuHaMuKka CIUIONIHBIX cpe : y4e0. mocooue
st ya-toB / JI. J1. Jlannmay, E. M. JInupmmn .— M. : Hayka, 1992, 2001, 2003, 2005 .— 662 c.

2. JlunynoB B.M. Actpodusuka HeliTpoHHBIX 3Be31. M:, Hayka, 1986
3. amupo C., Teroxoncku C. UepHble ABIpHI, O€Tble KapIUKH 1 HEUTPOHHBIE 3Be31bl. M:, Mup, 1985
4. b.B.ComoB. Kocmuueckas anextponuHamuka u ¢usuka Comnana. M3n. MockoBckoro YHUBEpCUTETA,

1993

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

Actpoduznueckue xypHaisl (ActpoHomuueckuii XKypnai, [Tucema B Actponomuyeckuii XKypnai,
YOH, XKX3T®), unrepuet-pecypcsl (http://astrolyceum.lpi.ru, http://astronet.ru), anekTpoHHbIE
KOHCIIEKTBI JICKLIUH.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

He npenycmorpeno.
9. MeTonuyeckne yKkazaHusl JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CIUILIHHBI (MOXYJIs)

CTyneHT, W3ydYaroNmMid JUCIUILUINHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerate M3ydeHUs NUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUS Pa3JIM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

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

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHAX;



— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOHN arTeCTaluu.

ITokazaTeneM BiajieHUS MaTepPHAIOM CIIY>KUT YyMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxxHo n0o0uThCA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpamaTrhCsi 3a KOHCYJABTALUSMH K
[IPENoJaBaTeo.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BHJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



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: 4

kBaTuuKkanus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

Pa3zpaGoTunk: B.C. beckun, n-p ¢us.-mar. Hayk, podeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH
Hay4YHbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3Haet ocHOBHbIE MpaBuiIa 0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHUUYECKOM TOKyMEHTAluH, B TOM
YHUcle C HCIONB30BAaHUEM MNPHUKIATIHOIO MPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeJOBaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYECKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
WU3MEPHUTENbHO-aHATUTUYECKOHN 1
TEXHOJIOTUUECKON anmnaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUN U pa3paboToK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpoecCHOHANBHOW 3KCILTyaTalluu

COBPEMEHHOMN 3KCIIEPUMEHTAIbHOMN
HAy4HO-HCCIIEI0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HUIYUCHUA OUCHHUIIIMHBL «PensTuBHCTCKAass W IJ1a3MEHHAS aCTpO(l)I/BI/IKa» O6y‘lal0H.IHﬁCfI

JOJIKCH:

3HATb:

-MECTO U POJIb PEJIATUBUCTCKOM U MIa3MEHHOH acTpOo(U3MKN B HAYYHBIX UCCIIEIOBAHHSX;
-COBpEMEHHBIE IPOOIEMbI PENIITUBUCTCKOM U TJIa3MEHHON acTpo(u3uKH;
-TeopeTudecKre MoJeny (PyHIaMEeHTaIbHBIX IPOLIECCOB U SBICHUN B aCTPO(PU3NIECKUX HCTOUYHHKAX;

-HOBEHILNE OTKPBITHS B aCTPOPHU3UKE.
yMeTh:

-3(EeKTUBHO HUCIIOIBH30BaTh HA MPAKTHKE TEOPETUYECKHE KOMIIOHEHTHI HAayKH: HMOHSATHSA, CYXICHHS,

YMO3AaKJIKOYCHHNA, 3aKOHBI;

-IPpEACTAaBUThb NIaHOPAMy YHUBCPCAJIbHBIX METOJAOB U 3dKOHOB COBPEMEHHOI'O €CTCCTBO3HAHUA.

BJIA1€Th:

-HaBBIKaMH 00pabOTKH pe3ynbTaToB HAOMIONCHU;
-HaBBIKaMH CaMOCTOSITETIbHOM TEOPETHUECKOH PabOTHI 110 HCCIICIOBAHUIO IPOIIECCOB, POUCXOASIIINX B

KOCMOCC.

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

. Akkpeuust bonau.
. Oxexnust [lapkepa.

. Akkpeuus bonau-Xoiina.

. IlynecapHO€ ypaBHEHHE.
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. beccunosoe mpubnmxenue ['paga-lllappanosa.
. Mozenb 1mosoro KoHyca paguon3iaydeHns MyIbCapoB.

. Teopema 06 orcyrcTBrHu Bojoc. TepMoaguHAMUKA YEPHBIX JBIP.
. PenaruBuckas Bepcus 6eccunoBoro ypasaenus I pana-1lladpanosa.




9. llponecc bnenndopna-3naticka.
10. TTomnast MI'J] Bepcust ypaBHenus [ pana-Illadpanosa..

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

. Axkpenust bonau. Onpenenenre TeMia aKKperuu.

. Oxexnust [lapkepa. YcnoBust Ha 3ByKOBOM ITOBEPXHOCTH.

. [Mogxox I'pana-Lladpanosa. beccunoBoe npudnmkeHue.

. Akkpeuust bonau-Xoitna. AKkpenus MbUIK Ha BPAILAIOIIYIOCS YEPHYIO ABIPY.
. Paqunonynecapsl. Mozaens mosoro koHyca.

. Pagnonynecapsl. Crpoenune maraurocdepsl. [lynbcapHoe ypaBHeHue.

. Paqunonynecapsl. TopMoxkeHHE OPTOTOHAIIBHOTO M HAKJIIOHHOTO POTaToOpa.
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. Uepnsble gpipsl — MmarauTocepa. [Ipobiema ‘meHTpanbHON MalIuHbI .

9. Teopema 00 orcyTcTBUH BOJIOC. TepMoaMHAMUKA YEPHBIX ABID.

10. PenstuBuckas Bepcus 6eccunoBoro ypasHenus [ pana-Iladpanosa.

11. IIpouecc brerndopna-3naiiexa.

12. Crpylinbie BBIOPOCH U3 AKTUBHBIX TAIAKTUYECKUX SAEP U MOJIOABIX 3BE3I.
13. Tlonmnas MI'J] Bepcus ypaBHenus [ pana-Illadpanosa..

14. llwnHapudecKue U Ipyrue TOUYHbIE PEIICHUS.

[Ipumeps! KOHTPOIBHBIX 3aJaHUM
1. Onpexnenuts Temn xekuun [lapkepa.

2. lloka3zarp, 4TO MpH aKKpEUWH MBUIM Ha BPAIIAIOLIYIOCS YEPHYIO IBIPY ABIDKEHHE YacTul Oe3
YIJIOBOT'O MOMEHTA IPOUCXOAUT BJIOJIb KOOPAUHATHI boliepa-JInHaKBUCTA.

3. Haiitn oOmyro cBsi3b TOKa W YIVIOBOM CKOPOCTH BpAICHUS, NMPU KOTOPOH KBa3HM-MOHOMOJIbHAS
CTPYKTypa OCTAeTCsl pELIEHUEM ITyJIbCAPHOIO YPAaBHEHUS.

4. Bocnonp3oBaBmKCh OeccuiioBbiM ypaBHeHHeM |pana-llladgpanoBa B merpuke Keppa, BbiBecTH
ypaBHenue brnenndopna-3naiieka ais 66CKOHEYHO MEJIEHHOTO BPAICHUsI YePHOH JIBIPHI.

[Tpumeps! 3K3aMEHAMOHHBIX OMIIETOB

buner 1.

1. YcroBus B KOCMUYECKOH TJIa3Me, POiIb MATHUTHOTO TOJIS.
2. IINOTHOCTh U NOTOK SHEPTUU [Vl BOJIH B IIJIa3Me.

buner 2.

1. 3apsokeHHbIE YacCTHIBI B JIEKTPOMAarHUTHOM TMojie. J[BrmkeHwe uacTui] B ciabo HEOXHOPOIHBIX
MOJISIX. DINEKTPUUECKUN, TPaTUCHTHBIA U LEHTPOOCKHBIN Apeid.

2. Iudnektpudeckast IpOHUIIAEMOCTh TUIA3MbI: KHHETUYECKUH TIOIXO].
buer 3.

1. DnemeHTapHBIA BBIBOJ [UIA CEUCHHS paccesHus, AnuH npodera. KomsekTuBHble KosieOaHHsS B
mnasme. [Ipocreliniee onucanue.

2. Uepapxus boromroboga.

buner 4.

1. Pagunanmonnsle nosica. Yckopenne depMu IEPBOro U BTOPOTO poja.
2. 3aryxanue Jlannay.

buner 5.

1. JlebaeBcKoe akpaHUpOBaHUE U JicbaeBcKas cdepa.

2. YpaBuenue Brnacosa.

buner 6.

1. JTaboparopHas mna3ma. [Ipobiema ynepskaHus mia3mbl.

2. IupnekTpudeckasi IpOHUIIAEMOCTh HEOTHOPOAHOH TUIa3MBbl.

Kpurepun onennBanus



Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHbIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

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

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oOy4deHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayza) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynosierBoputenbHO" (1 0aymur) BbICTaBISETCS CTYIACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimue omuOKy B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o Oujery Ha YCTHOM »OSK3aMEHE HE JIOJDKEH IIPEBBIIIAaTh OIHOTO
aACTPOHOMMYECKOTO Yaca.



