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AHHOTANMA

Hucnurumay «®u3nka I1a3Mb» MOXHO CMENO0 OTHECTH K OJIHOMY W3 KIIOYEBBIX 0a30BBIX KypCOB
obriedu3rueckoll MOATOTOBKH, Ha mpuMepe u3ydeHHs MPOIECCOB, MPOUCXOAIINX B TIa3Me — YETBEPTOM
COCTOSIHUM BEIIECTBA — MOXHO TOAPOOHO, Iar 3a I[iaroM, MpOJACMOHCTPUPOBATH MOINL AHATUTHUYECKUX
MOJIXO/I0B, KOTOPBIC M3ydYaMCh HA TPETheM Kypce. [Ipu 5TOM aHamM3 HAET OT MPOCTHIX METOJO0B (JBHIKCHHE
OTAETBHBIX YacTHIl) 70 Oojee u OoJee CIOXKHBIX (THIPOAMHAMHYECKUNA W KHHETHYECKHH MOaXoisl). Tem
CaMbIM, YIaeTCs MPOCIICIUTh BOBMOXHOCTH PACCMAaTPUBAEMBIX METOJIOB, a TaKKe COPMYITUPOBATH OCHOBHBIC
MOJXOABl U METOIBI pelieHus 3aaad (Meron ypaBHenus [poma-lllappaHoBa B MarHWTHOW TUAPOAMHUMUKH,
METOJI HHTEIPUPOBAHUSI IO TPACKTOPHSIM B (PU3HUECKON KUHETHKE). 3HAKOMCTBO C OCHOBHBIMH MPOIIECCAMH,
MPOUCXOAAIIMMHE B TUIa3Me, TIO3BOJIIOT B JIajibHEHIIEM YBEPEHHO ceOsi YyBCTBOBATh MPU PEIICHHH MHOTHX
3aJ1a4, CBA3aHHBIX HE TOJBKO C TEOPHEH TUTa3Mbl, HO U C IPYTUMHU 00JaCTAMU COBPEMEHHON (DU3HKH.

HanmomHuM, YTO OCHOBHBIM OTJIUYHEM, XapaKTePHU3YIOUIMM COCTOSHUE IUIa3Mbl OT JAPYTHX COCTOSHHH
BEII[ECTBA, SIBIISETCSA KYJIOHOBCKOE NAJbHOACHCTBUE MPH B3amMojaeWcTBUH dacTull. [loaTomy mo cBoed cyTu
3aja4a CTAHOBUTCS MHOTOYACTUYHOM. IMEHHO 03HaKOMIIEHHE C METOaMHU PEIICHUs MOJOOHBIX 3aa4, Korjaa
KITFOYEBYIO POJb WIPAIOT KOJUIEKTHBHBIC J(PQEKThI, W SBISIETCS CTEpPKHEM HacTosmero kypca. Hy u
€CTECTBCHHO 3HAYEHHE JTOTO Kypca CBS3aHO C OOJBIIMM KOJHMYECTBOM MPUIIOKEHHH B CaMBIX Pa3IMYHBIX
00macTax GU3NKU U TEXHHUKHU.

1. leau u 3apauu

Meap AUCUMNIMHBI

- OCBOEHHME CTyJeHTaMH (yHIaMEHTAJIbHBIX 3HAHUH B OOJACTH (HU3MKH IUIa3Mbl, MarHUTHOMN
TUIPOAMHAMUKY M KOCMHYECKOH IJIa3MEHHOH acTpO(U3MKH W METOJOB UX HCCICHOBAHMSI, a TaKKe
obnacreil uX NPaKTHYECKOTO MPUMEHEHHUS.

3agauu AU CHUILIHHBI

- QopmupoBanue 0a30BBIX 3HaHHMN B 00MacTH (U3WMKK ITUIA3MbI, MAarHUTHOW THIPOJWHAMHUKH |
KOCMHUYECKOH IUIa3MEHHOW acTpO(U3UKU KaK JWUCIHMIUIMHBI, MHTETPUPYIOMEH OOIEPU3HUSCKYI0 H
OOIIETEOPETHYECKYIO TOATOTOBKY (M3UKOB W  O0ECIEYMBAIONICH TEXHOJOTHYECKHE OCHOBBI
COBPEMEHHBIX HHHOBAIIMOHHBIX c(hep AeATeTLHOCTH;

- 00yueHHEe CTYICHTOB IPUHIIMIIAM TEOPETUUECKON (PU3UKH U acTpOPHU3HKHY;

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

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1aqy,

OIIK-1 CniocobeH npuMeHSTh HAMEATh TIYTH €€ PENICHHs

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

npo¢ecCHOHANBHON e TeNbHOCTH

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

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTAaluH, B TOM
YHUcie C KCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

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

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B

OIIK-5 Crnocoben Y4acCTBOBAaTh B IIPOBEACHUU obmactu TCOPETUUCCKUX )54 3KCIIEPUMEHTAJIBHBIX

(byHIaMEHTAIBHBIX U TIPUKJIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIC,
MaTeMaTHYECKHE METO/Ibl HCCIIEA0BAHU, U

HCCIICAOBAaHMN U pa3paboToOK

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U JIPyTUX UCTOYHUKOB




paboTaTh Ha COBPEMEHHOM YKCTIEPUMEHTAIBHOMN |OITK-5.3 CriocobeH K MpodecCHOHATLHON SKCIUTyaTaluu

Hay4HO-UCCIIEI0BATENLCKOM, COBPEMEHHOM 9KCIEPUMEHTAIBHOMN

HU3MEPUTCIIbHO-aHAJIUTUICCKOU U HaquO-HCCHe,HOBaTeHLCKOP'I

TEXHOJIOIHYECKOM anmnaparype (M3MepHuTEeTHEHO-aHATUTUYECKOM u TEXHOJOTHIECKOH )
anmnaparypsbl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HaTh:
- MECTO U POJIb OOIIMX BONIPOCOB HAyKH B HAYYHBIX MCCIIEAOBAHUSAX;
- COBpeMeHHbIE PoOIeMbl (PU3HKH TUIa3Mbl, IUIa3MEHHOM acTPOPHU3UKY;
- TEOpPEeTHYECKHE MOAETH (yHIaMEHTAIbHBIX [IPOLIECCOB U SIBJICHUH B (PU3UKE U €€ MPHIIOKEHUIX;
- HOBEHIINE OTKPBITHS €CTECTBO3HAHHS,
- 0 B3aUMOCBSA34X U (yHIaMEHTAJILHOM €MHCTBE €CTECTBEHHBIX HayK.
YMETb:

- 3(ppeKTUBHO UCMONIB30BaTh HA MPAKTHKE TEOPETHUCCKUE KOMITOHCHTBHI HAYKH: MOHSITHS, CYXXICHUS,

YMO3aKITFOUCHUS, 3aKOHBI;

- IPEICTaBUTh MTAHOPAMY YHHBEPCATbHBIX METOIOB U 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHUSI.
BJIAJIETh:

HAy4YHOW KAPTHHOW MHpPA; HABBIKAMU CAMOCTOSATENBHOM pabOThl MPH  AHAJIMTHYCCKOM U

MaTeMaTH4eCKOM MOJICTTMPOBAHUY PU3NYECKHUX 3a/1a4d.

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

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
| VYcnoBuss B KOCMMYECKOM ILIa3Me, pPOib ) 1 4
MarHuTHOTO TOJIA.
) 3apsiKeHHBIC YaCTULBI B ) 1 4
JIEKTPOMArHUTHOM IIOJI€.
3 YpaBHEHUS HACANBHOU M HEWJICAIBHOU ) 1 4
TUIPOANHAMUKH.
4 OnHOXHUAKOCTHAS MarHuTHast ) 1 4
IUJIpOAMHAMHUKA.
5 Anb(BEHOBCKHE ¥  MarHUTO3BYKOBBIE ) 1 4
BOJIHBI.
6 VYnapuele BoONHBL. TaHreHUHMAJIbHBIE U ) 1 4
BpalllaTeIbHbIE Pa3PbIBbI.
Juanexrpuueckas IIPOHUIIAEMOCTb
7 I1J1a3MBL. OHOYaCTUYHBIHA u 2 1 4
IUJIPOANHAMUYECKUN TIOAXON.
] [I1OTHOCTE M MOTOK SHEPTUU AJS BOJH B ) 1 4
I1a3Me.
9 Juanexrpuueckas IIPOHUIIAEMOCTb ) 1 4
mna3Mbel. KnneTnueckui moaxo.
10 JIBYX>KUJIKOCTHAS TUAPOANHAMUKA. 2 1 4
1 KauectBenHnsiii ananu3 ko3pQuureHToB ) 1 4
nepeHoca.
12 |OaHOXHUIKOCTHBIN TIPEe. 2 1 4




OO6oOmennbIii 3axkoH Oma. bomoBckas
13 2 1 4
T dysus.
14 |CraunoHapHble pelieHusl. 2 1 4
15 Toxossle ciion. [InHYM. 2 1 4
Hroro yacos 30 15 60
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)
1. YcnoBus B KOCMUYECKOH I1a3Me, POJIb MATHUTHOTO MOJISI.

DyieMeHTapHBIN BBIBOA [UISl CEYCHUS paccesiHus, JTHMH pobera. KoiekTuBHbIE KolleOaHus B TUIa3Me.
JlebaeBckoe 3KpaHupoOBaHHE U JiebaeBcKas cdepa.

2. 3apspKeHHbIE YaCTHUIIBI B AIEKTPOMAarHUTHOM TIOJIE.

DNeKTpUYECKHiA, TPaJMeHTHBIH U IIEHTPOOeKHBIN Apelid. Paananmonnsie nosica. Yckopenne @epmu
epBoro u Broporo poxaa. Ilpobnema yneps;xaHus mia3mbl.

3. YpaBHEHUS UACATbHON U HEUACATbHON TUIPOJUHAMHUKHY.

[IpoGema 3aMbpIkaHVs ypaBHEHUI. 3BYKOBBIC BOJHBEI. DHTPOIMITHBIE BOJHBL.

4. OMHOXUAKOCTHAS MATHUTHAS THAPOIUHAMUKA.

OcHOBHBIC ypaBHEHUS. YCIOBUS MPUMEHUMOCTH. MarautHoe uucio PeitHonbaca.

5. ATb()BEHOBCKHE U MAarHUTO3BYKOBEIE BOJTHBI.

@da3oBbI€ U IPYNIIOBBIE NOJSAPEl. MarHUTOPOTALMOHHAS HEYCTOMUYHUBOCTD.

6. YnapHble BOJHBL. TaHTeHIIMAIbHBIE U BPAILATEIbHBIE PA3PbIBHI.

YcnoBus Ha pa3phiBax. YIApHBIE BOJHBL. YCIOBUE 3BOIIOLMOHHOCTH.

7. dudnexTpudeckas MPpOHUIIAEMOCTD 1a3Mbl. OMHOYACTUYHBINA U THIPOAMHAMHYECKUN TTOIXO.

OnHOYaCTUYHBIN U THAPOIWHAMHYECKUN MOnXod. JIGHrMIOpOBCKME M MOHO3BYKOBBIC KOJIEOaHUS B
mnaszMe. [IyukoBasi HEyCTOMUYMBOCTb.

8. III0THOCTH U IOTOK SHEPIUHU AJIS BOJIH B IUIa3Me.
Uepapxus boronrobosa. YpaBaenue Biacosa.
9. lnanexkrpuueckas IPOHULAEMOCTh IU1a3Mbl. KuHeTHUECKUH OAXO0N.

Kunernueckuit moaxon. 3aryxanuwe Jlanmay. JudnexTpuueckas NpPOHHUIIAEMOCTh HEOAHOPOAHON
IIJ1a3MBl.

10. JIByX>KuAKOCTHAs TUAPOJUHAMUKA.



VYpaBHeHus Ha MOMeHTHI. CrucTeMa ypaBHEHUH ABYX)KUIKOCTHON THAPOAMHAMHUKH.
11. KauecTBeHHbII aHanm3 K03QPHUIIMEHTOB TIepeHOCa.

Cuna tpenus. Tepmocuna. Koaddunuentsr nepeHoca. Bszkuit Harpe. CKopocTh Tiepeiadun SHEPTHU
MEXKIy JIEKTPOHAMH U IPOTOHAMH.

12. OMHOXUIKOCTHBIN TPEICIL.

ONEKTPOHESHTPAIIBHOCT, W OOJIBIIIOE OTHOIIEHWE MACChl NPOTOHA K Macce OJJIEKTPOHA Kak
HEOOXOIMMbIE YCIIOBHS JJIs BO3MOXKHOCTH OJTHOKUIKOCTHOTO TTO/IXO0/IA.

13. O606mienHbIi 3akoH OMa. bomoBckas nuddysus.

O06006mennbIi 3akoH OMa. bomoBckast TudQy3ust U orpaHHUEHHSI KIIACCHYECKOTO TTOIXO0/1A.
14. CranmoHapHbIe pEIICHUS.

Teopema @epmu-Yanapacekapa.

15. TokoBeie cinou. [Tunun.

OnHoMepHbIe KOHPHUTYpaIiH (TOKOBBIH CIIOH, TeTa- U z- IMHY). YcnoBue bennera. TokoBble ciiou.

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

VYueGHast aynuTopus, OCHalIeHHas JocKoi. Kommbrorep u MynbruMeaniinoe 060pyaoBaHue (IPOEKTOp).
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. OcecummeTpUUHBIC CTallMOHAPHBIE TedeHUs B acTpodusuke [Tekct] : yued. mocobue j1st By30B 110
Hanpasienuto 010600 "duzuka" u cnequansHocTsiM 010701 "@uzuxa" u 010702 "Actponomus" / B.
C. beckun .— M. : dusmaraurt, 2005 .— 384 c.
2. Teopernueckas ¢usuka [Tekcr] : 8 10 T. T. 6 : I'maponunamuka : yue0. mocodue i By30B : peK.
M-Bom obOpazoBanus Poc. ®eneparnuu / JI. J1. Jlanaay, E. M. JIudmmn ; nox pen. JI. I1. [TuraeBckoro
.— 5-e m3x., crepeorurr. — 3-e usl., nepepad. — M. : @uzmarnur, 1986, 1988, 2003, 2006 .— 736 c.
3. Bompocst Teopun minasmel [ Texct]. Beim. 1, coopruk crareii/mon pen. M. A. JleontoBuua, -M.,
Arommsnar, 1963
4. DnexrpoanHamuka [lnasmel. [log pen. A.W. Axuesepa. - M.: «Hayxka», 1974.

JlononHuTeNbHAS TUTEpATypa
1. Teopetnueckas ¢pusuka [Tekcr] : B 10 T. T. 8 : DnexTpoaquHaMuKa CIUIONIHBIX cpell : y4el. mocodue
st ya-ToB / JI. 1. Jlanmay, E. M. JIudmmi .— M. : Hayka, 1992, 2001, 2003, 2005 .— 662 c.

2. KomnexrusHebie sBienus B mia3me [ Texct]/b. b. Kagomres, -M., Hayka, 1988

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

Actpoduznueckue xypHaisl (ActpoHomuueckuii XKypuai, [Tucema B Actponomuyeckuii XKypnai,
YOH, XKXI3T®), unrepuet-pecypcsl (http://astrolyceum.lpi.ru, http://astronet.ru), anekTpoHHbIE
KOHCIIEKTBI JICKLIUH.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)



He npenycmorpeno.
9. MeTonuyeckne yKazaHus JJIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

CTyneHT, W3ydYaromuid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbI, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare M3ydeHUs NTUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENIEHOM PabOoThI CTYy/IEHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAgaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTALUH.

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

BaxxHo 10oOWTHCS MOHMMAHUS M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpENoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHWUHM 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 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 PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «®Du3HKa 1I1a3MEDy o6yqalomm‘/ica JOJIKCH:

3HAThb:

- MECTO U POJIb OOIIMX BOTIPOCOB HAyKH B HAYYHBIX HCCIICIOBAHUSIX;
- COBpeMeHHbIe MPOOJIeMbI (PU3HKH TUTa3MBI, TITa3MEHHOU acTPOPHU3UKY;
- TEOPETHYECKUE MOACTH (PYHIaMEHTAIBHBIX MIPOIIECCOB U SIBJICHUH B (PU3UKE U €€ TPUIIOKECHUSIX;

- HOBeHIIIHMe OTKPBITHSA €CTCCTBO3HAHUA,

- 0 BBaUMOCBA34AX U (I)YH,I[aMeHTaJ'ILHOM CANHCTBC CCTCCTBCHHLBIX HAYK.

yMeTh:

- 3()(eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETHUECKHE KOMIIOHEHTB HAyKH: IOHATHS, CYXIACHHS,

YMO3AaKJIKOYCHHNA, 3aKOHBI;

- IPCACTAaBUTD MAHOpPaMy YHHUBCPCAJIIbHBIX METOAOB U 3aKOHOB COBPEMCHHOTO €CTCCTBO3HAHUA.

BJIaJeTh:
HAay4yHOM KapTUHOW MHDA;

HaBbIKaMH1

CaMOCTOATEJIFHOH  pa0OThl TpH  AHATUTHYECKOM U

MaTeMaTu4CCKOM MOJACIMPOBAHUUN (1)I/IBI/I‘IGCKI/IX 3aaad.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

KOHTp OJIbHBIC BOIIPOCHI:

1. BHCMGHTapHBIfI BbIBOA JIA CCUCHUSA pPACCCAHUA, AJINH np06era. I[e6aeBCKOC OKpPAaHUPOBAHUC U

nebaeBckas cdepa.

2. DAEKTPUIECKHA, TPAJIMEHTHBIN U IEHTPOOESKHBIN Apeiid.

3. 3ByKoBBI€ BOJIHBI. /I03ByKOBOE M CBEPX3BYKOBOE T€UEHHE. DHTPOIUIHBIE BOJIHBI.

4.. Bmopoxennocts. MarautHoe uncio PeitHonpzca.

5. Anb(BEHOBCKHE 1 MArHUTO3BYKOBBIC BOJTHBI. Da30BbI€ U I'PYIIIOBBIE TOJISAPHI.

6. TanreHMaNbHBIE U BpaIlaTeIbHbBIE PA3PBIBbI. YCIOBHE SBOIIOIMOHHOCTH.

7. JleHTMIOpOBCKHE U HOHO3BYKOBBIE KoJieOaHus B mia3me. [lyukoBasi HEyCTOMYUBOCTE.




8. [IT0THOCTB ¥ OTOK PHEPTHH AJISl BOJH B IUIA3Me.
9. 3aryxanue Jlannay.
10. Cucrema ypaBHEHUH ABYX)KUIKOCTHON TUAPOAMHAMHUKH.

11. Cuna tpenus. Tepmocuna. Koadduimmentsr mepenoca. Bsskuii HarpeB. CkopocTh Tepemaqu
SHEPIUH MEXIY SJIEKTPOHAMH U IPOTOHAMHU.

12. O600menHsbIi 3ak0H OMa. bomoBckas nuddysust 1 orpaHU4YEeHUs KIaCCHIECKOTo MOAX0AA.
14. Yecnosue bennera. TokoBblIe ClION.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. YcnoBus B KOCMHUYECKOH IUIa3Me, POJIb MAarHUTHOTO MOJSL. DJIEMEHTAPHBIA BBIBOA U CEYCHHS
paccestaus, JunH nipobera. KomnekruBHbie konebanus B masme. [Ipocreiimee onucanune. JlebaeBckoe
9KpaHHpOBaHKE U nebaeBcKas cdepa.

2. 3apshKeHHbIE YaCTHIBl B JIEKTPOMArHUTHOM Iojie. J[Brm)keHHe 4JacTui] B ciabo HEOIHOPOIHBIX
MOJISIX. DJIEKTPUUECKUN, TPaJUEeHTHBIA M LEHTPOoOeKHbIN apeid. Pamuannonnsie mosica. YckopeHue
®depmu niepBoro u BToporo poja. JlaboparopHast miasma. [Ipobinema yneps:kaHus mia3mbl.

3. VYpaBHeHHs HJeaNbHOM THAPOAMHAMHUKH. YpaBHEHHS HEHIEalbHON ruapoauHaMukd. [IpoOmema
3aMbIKaHHUs ypaBHEHUI. 3BYKOBblE€ BOJHBI. J[03BYKOBOE U CBEPX3BYKOBOE TEU€HHE. DHTPOIUIHbBIE
BOJIHBI.

4. OOHOXXKHUIOKOCTHAsT MarHUTHas ruapoarHamMuka. OCHOBHBbIC ypaBHEHHA. YCIOBHS NMPUMEHHUMOCTH.
BmopoxxenHocTs. MarautHoe unciio PeiiHoinbaca.

5. AnbpBeHOBCKME U  MarHUTO3BYKOBbIe  BOJIHBL. ~ a30oBble ¥  TIPYNIOBBIE  IOJSPHI.
MarautopoTanoHHast HEyCTOMYHBOCTb.

6. y,[[apHLIe BOJIHBI. TaHFCHLII/IaIH:HBIe " Bpalarc/IbHbIC pPAa3pbIBLI. VcenoBust Ha pa3pbiBax. Y;[apHLIe
BOJIHBI. YCJIOBHE OBOJIIOITMOHHOCTH.

7. JudnekTpuuyeckas NPOHULAEMOCTb IIA3Mbl: OJHOYACTUYHBIA W THIPOJAMHAMHYECKAW IIOAXO..
JleHrMIOpOBCKHE ¥ HOHO3BYKOBBIE KoseOaHus B Tuia3Me. [lyukoBast HeyCTOWYHBOCTb.

8. ImoTHOCTH M MTOTOK YHEPTUU /s BOJH B Tuiazme. Mepapxus boromobosa. Ypasuenue Biacoga.

9. JudnexTpuyeckass MPOHUIIAEMOCTb IUIa3Mbl: KHHETHYECKMH moxaxon. 3aryxanue Jlanpay.
JuanexTpudeckas MPOHULIAEMOCTh HEOAHOPOIHOM I1J1a3MBbl.

10. JByX>KMAKOCTHas TUAPOJUHAMUKA KaK CJIEICTBUE KHHETHUUECKHUX YpaBHEHHH. YpaBHEHMsS Ha
MOMEHTHL. CUcTeMa YpaBHEHUH IBYX KHIKOCTHOW THAPOIMHAMHKH.

11. KagyecrBennslii ananu3 ko3hduuuentoB nepenoca. Cwia tperus. Tepmocuna. KoadduuneHnTst
nepeHoca. Bsskuit HarpeB. CkopocTh Iiepeiaun S3HEPTUu MEKAY 3JIEKTPOHAMHU U IPOTOHAMM.

12. OMHOXUAKOCTHBIA TIpeen. DJIEeKTPOHEHTPaIbHOCTh U 0ONBIIOE OTHOIIEHWE MAacChl MPOTOHA K
Macce JEKTPOHA KaK HEOOXOIUMBIE YCIOBUS 7151 BO3MOXKHOCTH OHOKUAKOCTHOTO MOIX0A.

13. OpgnoxuakoctHed mpenen. OOoOmenHslii 3akoH Oma. bomoBckast nuddys3us v orpaHuveHus
KJIACCHYECKOT0 MOAXO0/a.

14. Cranmonapusie penienus. Teopema @epmu-Uanapacekapa. OnHoMepHble KOHPUTYpaIu (TOKOBBIH
CIIOH, TeTa- U z- tuHY). YcioBue bennera. TokoBele ciou.

[Ipumeps! KOHTPOIBHBIX 3aJaHUM
1. HaliTn MakCUMaJIbHBIN MTHKPEMEHT ITy4YKOBOM HEYCTONYHBOCTH.

2. 3anucaB ypaBHEHHUS HAEATbHON MarHUTHOW THAPOAMHAMHKU B IIMJIMHAPUYECKHX KOOPIWHATaX,
OTIPEACIINTh, MHKPEMEHT HapacTaHUsI MarHUTOPOTAIMOHHON HEYyCTOMYHMBOCTHU. [|Jist IPOCTOTHI BRIOpATh
BOJIHOBOI BEKTOP ¥ MarHUTHOE T0JIE€ TIEPIICHIUKYISPHO TUIOCKOCTH BPAILIEHUS TUIa3MBbl.

3. Onpenenuth JEKPEMEHT 3aTyXaHus alb(pBEHOBCKOH, SHTPOMUIHONW U BUXPEBOH BOJIH.

4. B xakue MOJbI IEPEXOAAT BUXPCBBIC BOJIHBI ITPU HAJIOKCHHUU 0ECKOHEYHO MajIOTO MArHUTHOTO MOJIs?
PaCCMOTpeTB cnyqaﬁ HpOPI3BOJ'ILHOI>i OpUCHTALlUU MATrHUTHOT'O I10JIA.

5. Jns TuapoAMHaMUYECKOTO TeH30pa AUAIEKTPUYECKON MPOHUIIAEMOCTH B MATHUTHOM II0JIE 3alucaTh
YCJIOBUE Ha YTOJI MEXAY BOJHOBBIM BEKTOPOM U IOJIEM, IIPU KOTOPOM PEATU3YETCS KBA3U-IIONEPEUHOE
pacnpocTpaHeHue (MONSIPU3aIHs BOIH YK€ He SBISIETCS] KPYTOBOH ).

6. [omyunTh BeIpakeHue a7 HarpeBa XxoJdoaHbIX (Tp = 0) IPOTOHOB rOpSYNMH JIEKTPOHAMHU.

[Tpumeps! 3K3aMEHAIMOHHBIX OMIIETOB



buner 1.

1. YcroBus B KOCMHYECKOH TJIa3Me, POiIb MATHUTHOTO TOJIS.

2. IINOTHOCTH U OTOK SHEPTUU [Vl BOJIH B IIJIa3Me.

buner 2.

1. 3apsokeHHbIE YaCTHIBI B JICKTPOMAarHUTHOM TMojie. J[BrmkeHwe uacTui] B ciabo HEOIXHOPOIHBIX
MOJISIX. DNEKTPUUECKUN, TPaTUCHTHBIN U LEHTPOOCKHBIN Apeid.

2. lusneKkTpuyueckas IpOHULIAEMOCTD TUIa3Mbl: KHHETUYECKUM MOJXO/.

burer 3.

1. DnemeHTapHBIA BBIBOJ Ul CEUCHHs paccesHus, AnuH npodera. KomsekTuBHble KosieOaHHsS B
mnasme. [Ipocreliniee onucanue.

2. Uepapxus boromroboga.

buner 4.

1. Paguanmonnsle nosica. Yckopenue depMu IEPBOro ¥ BTOPOTO poja.

2. 3aryxanue Jlannay.

buner 5.

1. JlebaeBcKoe akpaHUpOBaHUE U JicbaeBcKas cdepa.

2. YpaBuenue Brnacosa.

buner 6.

1. JTaboparopHas mia3ma. [Ipobiema ynepskaHus 1ia3mbl.

2. IuspnekTpudeckasi IpOHUIIAEMOCTh HEOMHOPOAHOH TUIa3MBbl.

Kpurepun onennBanus

Onenka "ommuno" (10 OGaiios) BBICTABIISIETCSI  CTYJCHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW WPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

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

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

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHuall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYECHHBIC 3HAHHWSA 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 MPAKTHUKE, HO JOIYCKaeT B
OTBETE WM B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTaBISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHATh IOJyYeHHbIE 3HaHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIEeI0BATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0y4deHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIC 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH II0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, cialo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIEro o0ydeHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.



Onenka "HeymoBineTBOpHUTENbHO" (2 0ajya) BBICTABISIETCS CTY/ACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
4acTH OCHOBHOIO COIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMyCKAaeT TpyOble OMMOKM B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeynosierBoputenbHO" (1 6aymn) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

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

DK3aMeH MpOBOAATCS B YCTHOH ¢opMe mno Omneram. B kaxnom OwiieTe IpeicTaBIeHO Ba
TeopeTuueckux Bompoca. Ilpu nmposenennn 3auéra u 3k3aMeHa obywaromemycs npenocrasisercsa 30

MHUHYT Ha HOOATOTOBKY. OHpOC 06yan0Lueroc51 HC JOJDKCH IIPCBBIIIATL OAHOTO aCTPOHOMHUYCCKOIO
qgaca.



