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MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTeibHOI NPOrpaMMbl
JucuunnuHa «TeH30pHbIN aHalu3 ¢ MPUIOKEHUSIMU B KOCMOJIOTUU U acTpO(U3UKE» OTHOCUTCS
K JUCHUIUIMHAM 4YacTd, (OPMHUpPYEeMOHl y4yacTHHKaMu oOOpa3oBaTeNbHBIX OTHOIEHHWH, broka 1.
Jucuumnuael (Moxynu) moayns «Teopernueckas u HaOmogaTeNnbHas KOCMOJIOTHS) y4eOHOIro IUIaHa
OCHOBHOH Mpo¢eccHOHaTbHOW 00pa3oBaTeIbHON MPOTrpaMMbl BBICHIETO OOPa30BaHUS — IMPOrPaMMBbI
MarucTpaTypsl 1o HampasiaeHuto moaroToBku 44.04.01 Ilemarornueckoe oOpa3oBaHue, HAIPABJICHHOCTh
(mpounp) obpazoBarenbHON mporpammbl «lIpropureTHBIE HampaBieHUS HAyKd B (U3NYECKOM
o0pa3zoBaHUM», OUHOHN (HOPMBI OOYICHHUSI.
JlucuuiuinHa ONMpaeTcs Ha 3HAHWA W HABBIKM, NPHOOpPETEHHBIE B PaMKax KypcoB «OCHOBBI
TeopeTudyeckoi (GU3UKU» U AUCLUILINH 10 BBIOOPY, H3YYEHHOTO B IEpUo 00ydyeHus B OakagaBpHate.
1. Ilepedyenn miIaHupyemMbIxX pe3y/JbTaToB 00ydeHHs1 (00pa3oBaTe/IbHBIX Pe3y/JbTAaTOB)
10 TUCHUILTHHE
Heabr ocBoeHUsS AUCUUILUIMHBI «TE€H30pHBIA aHAIW3 C MNPUIOKECHHUSIMU B KOCMOJIOTMM H
acTpou3UKe» SABISETCS O3HAKOMIICHHE O0YYaroIIMXCs ¢ OCHOBAaMHM TEH30PHOIO aHAJIM3a, a TaKXKe ero
MPUIIOKECHUSIMHU B KOCMOJIOTHH U acTpO(U3HKe.
3agayveil 0OCBOCHUS AUCLMILTUHBI SBISETCS MOTYYSHHE MaruCTpaHTaMH Habopa 3HaHU, yMEHHH U
HaBbIKOB I10 METOJIaM TEH30pHOW 3alMCH YpaBHEHUU TIpaBUTALMOHHOIO IIOJI, KOBApUAHTHOIO
muddepeHIIMPOBaHMS U BHIYUCICHHUS TEH30pa KPUBU3HBL.

B pesynbraTe ocBOeHHs QUCHUIUIMHBI «T€H30pHBIM aHaIu3 ¢ NPUWIOKEHUSIMU B KOCMOJIOTHHU U
acTpOU3NKE» MArUCTPAHT JOJKCH:

3HATh 0A30BYI0 TEPMUHOJIOTHIO, OTHOCAIIYIOCS K TEH30PHOM anredpe U K TeH30pHOMY aHAIIU3y

yMeTh pellaTh CTaHJAPTHBIC 33Jla4M, CBS3aHHBIC C KOBAapHUAHTHBIM JuddepeHmpoBaHueM u
JBUKEHUEM YaCTUI] B IPaBUTALMOHHBIX MOJSAX MO TI'EOJE3MYECKUM JIMHUSAM U BBIBOJUTH YPABHEHUE
DWHIITEeHHa BApUAlUOHHBIM METOJIOM,

BJIQ/IeTh: METOJIJaM1 HHBAPHAHTHBIX MMPEe0Opa30BaHUM U TEXHUKOUW BEIYMCIICHUS TEH30pOB Pumana-
Kpucroddens, Puaun.

[Ipouecc u3yueHuss IUCUMIUIMHBL «TEH30pHBIM aHaIU3 C NPWIOKEHUSIMU B KOCMOJIOTHH M
actpodu3uKe)» HampaBiIeH Ha pACIIUPEHWE HAYYHOTO KpYyro3opa W TIOHUMAHHS TEXHUYECKHUX
0COOEHHOCTEH TEeH30PHBIX MPeoOpa3z0BaHHA.

2. IlepeyeHb MUIAHMPYEMBIX Pe3yJ1bTATOB 00y4eHHs MO AUCHHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pPe3y/JIbTATAMH OCBOEHHS 00pa3oBaTe/JbLHOM
NPOrpaMMblI

B pe3ynbraTe ocBOeHHS MpOorpaMmbl MarucTpaTypbl 00y4aroluiCs JOKEH OBIIAJIETh
CIIEAYIOIIMMU pe3yJibTaTaMu 00y4yeHHs Mo JucuuiuinHe « TeH30pHbIM aHan3 U MaTeMaTHYeCKHH
anmnapaT TEOPETHIECKON (HUBHKI»

Tan GopMUPOBaHUS TEOPETUUECKUI MOJIEIbHBIN IPAKTUYECKUN
3HaeT yMeeT BJIa/I€ET
Komnerenuuu

[IK-5. CnocobeH ocyIiecTBIsATh OP-1 OP-2 OP-3
MIOUCK, aHaJIN3 U 00paboTKy 6a30By10 perarh METOIaMU
Hay4yHOU MH(OpMALINK B LIETSIX TEPMHHOJIOTHIO, CTaH/JapTHBIE WHBAapUaHTHBIX
UCCIIeI0BaHMS ITPOoOIeM OTHOCSIIYIOCS K | 3a/1a4M, CBSI3aHHBIE C | IpeoOpa3oBaHuit
o0Opa3oBaHMsl B IPEAMETHOMN TEH30pHOU anredpe KOBapHUaHTHBIM 1 TEXHUKOU
00J1acTH HaIPaBICHHOCTH U K TEH30pHOMY | AuddepeHIrpoBaHd | BBIYHUCICHUS
(mpoduiist) MarucTpaTypsbl. aHaIU3y €M U JBHKCHUEM TEH30pOB
IIK-5.1. 3HaeT: HICTOYHUKHU JacTHUIl B Pumana-
Hay4yHOU HHpopmanuu, IrPaBUTAMOHHBIX Kpucrododens,
HE00X0AUMOM 711 OOHOBJIEHUS MOJIAX 1O Pryun
coJiepKaHus 00pa3oBaHMsI 110 re0/1e3MYECKUM
JUCLUILINHAM (KypcaMm) JUHUSM U BBIBOJIUTH
IpeIMETHON o0acTu ypaBHEHHE
HaNpaBJICHHOCTH (TIpoduiIst) OHHIITEHHA




MarucTparypsl u Tpanchopmanuu BapUaIlMOHHBIM
nporecca 00y4eHHsI; METO/IbI METO/IOM
paboThI ¢ HAYy4YHOU HH(pOpMAIHEH;
IPUEMBI TUIaKTHYECKOM
00paboTKK Hay4YHOU HH(pOpMaUU
B IIEJISIX €€ TpaHc(HOpMaIiy B
yueOHOe coziepKaHue,

[IK-5.2 Ymeet: BecTH OUCK U
aHaJM3 Hay49HOU MH(pOpMALINU;
OCYIIECTBIIATH JUIAKTHYECKYIO
00paboTKy M aJanTanuio HaydHbIX
TEKCTOB B LIEJISIX X TIEPEBOJIA B
yueOHbIe MaTepHalIbl

TIK-5.3. Bnaneer: METOIaMU
paboThl ¢ HayyHOU HH(OpMaIUe
Y y4eOHBIMU TEKCTAMHU.

2. O0beM JMCHUILVIMHBI B 32a4eTHBIX €IMHHUIAX € YKA3aHHEM KOJH4YeCTBA aKaJeMHYeCKHX
YacoB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alouuxcs ¢ npenogasaresem (1o BUIam
YueOHBIX 3aHATHI) U HA CAMOCTOATEJIBbHYIO PadoTy 00y4arommxcs

O0beM IMCUMILIMHBI M BUJbI Y4e0HOH padoThl

VYueOHbIC 3aHATHS
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3. CoaepxaHue AWUCUHUILUIMHBI, CTPYKTYPHPOBaHHOe M0 TemaMm (pa3jesaM) ¢ YKa3aHHeM
OTBe/ICHHOT0 HA HUX KOJIMYeCTBA aKA/IeMH4YeCKHUX YACOB  BUAOB YUeOHbIX 3aHATHH

3.1.Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOIUYECMEA AKADEMUYECKUX UACO8 U
6U0086 YUeOHbIX 3aHAMUIL

KonuuecTBo yacoB no ¢popmam
OpraHu3aIu 00 yUeHUs

HanmenoBanue paznena v Tem

Jlexumonnbie
3aHATHS
[IpakTnueckue
3aHATHS
JlaGoparopHbie
3aHATHS

CamocrosTeapHas
paborta

1 cemecTp




Tema 1. Tenzopnas anreOpa B ap(pUHHOM MPOCTPAHCTBE. 1 2 0 6
Tema 2. TeH30pBI B €BKJINJOBOM U IICEBAOEBKINIOBOM 1 2 0 4
MIPOCTPAHCTBE.
Tewma 3. KoBapuantaoe nudpepeHnnpoBanrue TEH30POB. 0 3 0 10
Tema 4. PumanoBbsl MHOT000Opa3us. TeH30p KPUBU3HBI 0 3 0
Pumana, ero cBoricTBa U METOJI €ro BRIYUCICHUA. TE€H30D 12
Puyuu u ckansipHas KpUBU3HA.
Tema 5. YpaBHeHus DWHIITEHHA U1 OTHOPOTHOMN U 0 3 0
n3oTpornHoi Beenennoi. YacTHble pemeHus 1jis 10
KOCMUYECKOM JKUIKOCTH.
Tewma 6. Pemenne IlIBapimmibna. ['eonesnueckue B 0 3 0 12
npocTtpancTBe-Bpemenn LlIBaprmmiba.

2 16 0 54
Hroro no 1 cemectpy:
Bcero no gucuuninxe: 2 16 0 54

3.2. Kpamkoe onucanue cooepiicanusn mem (pazoenos) OUCUUunIuHbl

Kparkoe conepxxkanue kypca (1 cemecrp)
Tema 1. TenzopHas anreopa B ad(puHHOM MPOCTPAHCTBE.
OmnpeneneHue TeH30pa 1Mo npeodpaszoBanuto Oaszuca (M MHBAPHAHTHBIM CIOCOOOM, KaK MOJUIMHEHHOE
otoOpaxenue). OCHOBHbIC OMEpalMy HaJl TCH30PAMH, HX MaTeMaTH4ecKas U (pu3nvecKas 3HAYUMOCTb.
[IpaBuiia crnokeHusl, YMHOKEHUS, CBEPThIBAHUS TEH30pOB. OIpeeneHue onepanuii CMMMETpUPOBaHUS
U aJIbTEPHUPOBAHMS ULl TEH30pPOB IIPOM3BOJIBHOrO Tuna. CBOMCTBAa ATHX ONEpalyil [Uls TEH30pOB
BTOPOT'O U TpeThero panra. [Ipu3Hak TeH30pHOCTH (MpaBUIIO YacTHOr0). TeopeMa 0 cCOXpaHEHUU paHra
TE€H30PHOI'O ypaBHEHHUS.
Tema 2. TeH30pbl B €eBKJIHI0BOM H ICEBI0ECBKINA0BOM IPOCTPAHCTBE.
EBKIMIOBBI M NCEBIOEBKINAOBHI poCcTpaHcTBa. Merpuueckuil TeH3op. IIpoctpanctBo MuHKOBCKOTO.
TenszopHas anredpa ¥ KpUBOJIMHEMHBIE KOOPAUHATHI B €BKJIMOBBIX MPOCTPAHCTBAX.
Tema 3. KopapnanTHoe nuddepeHunpoBanne TeH30pOB.
[TapannensHoe nepenecenne. Koappunuents! ca3HocTi. KoBapuaHnTHast mpou3BoiHask BEKTOpA U
koBekTopa. KoBapuantHoe nuddepeHmpoBanre Npou3BOJIbLHOIO TEH30pa. Y paBHEHUE Ie01e3UNUECKOi
JIUHUH.
Tem 4. PumanoBbsl MHOroo0pasusi. Tenzop kpuBu3Hbl Pumana, ero cBoicTBa U METOJ €ro
Bbluucjenus. Tensop Puyuu u ckansipHasi KpMBH3HA.
MHoroo0Opasust u TeH30pHbIe noJs. [lapamienbHblil mepeHoc BEKTopa BA0JIb MaJIOW 3aMKHYTOH NeTiIn
Kak BBIBOJ| TEH30pa PUMaHOBOM KpuBH3HBL. CBOMCTBA TeH30pa PuMana u Toxxnectsa buanku. Tenzop
Beiinga. Onpenenenue TeH3opa Puuum u ckansspHON KpUBU3HBIL.
Tema 5. YpaBHenus JiiHIITelHA 1JIs1 OAHOPOAHON M U30TpPOoNHON Bceenennoii. YacTHble pernenuns
JJIS1 KOCMHYECKOM KUIKOCTH.
Tema 6. Pemienne HHIBapummiabaa. I'eogesudyeckue B npocrpancree-spemenu LBapummiabaa.
BeiBon pemenus [Bapimmneaa. BHyTpeHHne pemenus. I'eone3nueckue JIMHAN B IPOCTPAHCTBE-
BpeMenH [IBapummibsaa. [Ipeneccus nepurenus.

4. TlepeyeHb yueOHO-MeTOAMYECKOr0 00ecnedeHUsI A1l CAMOCTOATEIbHOI padoThl 00yUYaommXxcst
10 AUCHMIIHHE
CamocrosiTennpHass paboTa CTYIEHTOB sIBIsieTCS 0co00i (opMoil opraHu3aIuu y4eOHOro mporiecca,
NpeACTaBisAlomas co0oil  IUlaHUpyeMylo, TI03HaBaTeNIbHO, OPraHU3allMOHHO UM  METOAMYECKH
HaMpaBJsIEMYIO JEATEIbHOCTb CTYJEHTOB, ODUEHTHPOBAHHYIO HA TOCTHKEHHE KOHKPETHOI'O pe3yIbTara,
OCYIIECTBIIsIEMYIO €3 MpsIMOi oMoIIH penoaaBaTens. CaMocTosTeNnbHas paboTa CTYACHTOB SBISCTCS
COCTaBHOM 4acThO yueOHOM pabOThI M UMEET LIENbIO 3aKPEIUICHUE U YTIIyOJIeHUE TOJYyYEHHbIX 3HAaHUH U
HaBBIKOB, TIOMCK U MIPUOOPETEHNE HOBBIX 3HAHUI, a TAK)KE BHIMOJIHEHUE YUEOHBIX 3a/IJaHHH, TOJTOTOBKY



K TMPEJICTOSAIIMM 3aHATHAM M 3au€Ty. OHa mpeaycMaTpuBaeT, Kak IMpaBHIIO, pa3paboTKy pedepaTos,
HalMCaHNE ¥ 3alIUTY JIOKJIAJ0B WM MPOCKTOB, BHIIOIHEHHE TBOPUECKHUX, MHIMBHIYAIbHBIX 3aJaHUH B
COOTBETCTBUHM C Y4eOHOH HporpamMMmoil (TeMaTHYecKHM IUIAHOM H3Yy4YeHHs IUCIMIUIMHBI). Tema 1uis
TaKOT'0 BBICTYIUICHUSI MOXKET OBITh MPEUIOKEHA PEIoAaBaTeIeM WiIM n30paHa caMUM CTYJCHTOM, HO
MaTepHuall BBICTYIUIEHUS HE JIOJDKEH JyOIMpoBaTh JIEKIMOHHBIA Marepuai. PedepaTuBHBIN MaTepual
CIYXHT JONOJHUTEIbHOM HMH(pOpManuend s paboTel Ha J1abopaTOpHBIX 3aHATHAX. OCHOBHas ILIENb
JTAHHOTO BU/Ia pa0OThI COCTOUT B OOYYEHUH CTYJEHTOB METOJAM CaAMOCTOSITEILHON pabOThI C yueOHBIM
MarepuanoM. JlJIs TIOIMHOTH YCBOCHUS TEM, BBIHECEHHBIX Ha JIa0OpaTOpHBIE 3aHATHSA, TpeOyeTcst paboTta
C mepBOMCTOYHHKAaMU. Kypc mpeaycMaTpuBaeT caMOCTOSATENbHYIO paboTy CTYIEHTOB CO CIIEUAIBHOM
Hay4HOU nuTeparypoil. Cieayer OTMETHTh, YTO CaMOCTOSTENbHAs padOTa CTYIEHTOB pE3yJIbTaTHBHA
JIMIIB TOTJIA, KOT/Ia OHA BBITIOIHIETCS CHCTEMAaTUYEeCKH, TUIAHOMEPHO H LIEJICHAPABICHHO.
3agaHus IS CaMOCTOSITENBbHOW palbOThl TMpeayCMaTpHUBAIOT HCIIOJIB30BAaHUE HEOOXOANMBIX
TEPMUHOB M MOHATUH MO Mpobiematuke Kypca. OHM HAIENUBAIOT HAa MPAKTHUYECKYI0 paboTy 1o
NPUMEHEHHIO M3Y4aeMOro Marepuaia, MOMCK Onbauorpadguyeckoro mMarepuana U 3JIEKTPOHHBIX
UCTOYHUKOB WH(OpPMAILINHU, WITIOCTPATUBHBIX MaTepUAIIOB. 3a1aHuUs [0 CAMOCTOSTENILHON padoTte
JIAl0TCS 110 TeMaM, KOTOpbIe TPEOYIOT TOTIOTHUTEIEHON IPOPAOOTKH.
OOmmii 00BEM CaMOCTOSTENTLHOW pabOTHl CTYACHTOB M0 JHCHUIUIMHE BKIIIOYACT ayAUTOPHYIO
BHEAYIUTOPHYIO CAMOCTOSTEIIFHYIO pabOTy CTYACHTOB B TEUEHHE CEMECTpa.
AymuTopHas caMOCTOsITeNIbHAs paboTa OCYIIECTBIACTCS B (POpME YHCIEHHOTO PEIICHHUS TEOPETUIECKIX
3a1a4 1O JMCHUIUIMHE. AYIUTOpHAas CaMOCTosATeNbHas pabora oOecrieueHa METOAMYECKUMHU
MaTepHalaMH.
- IOJITOTOBKH OTYETA 10 PACYETHOMY 3a/IaHHIO;
- MOJITOTOBKH OTBETA Ha TEOPETUYECKHE BOTIPOCHI,
- IOJTOTOBKH MYJIbTUMEIUIHBIX MTPE3CHTALNII;
- IOATOTOBKH pedepara.

Mamepuansl, ucnons3yemole 01 MEKyuLe20 KOHMPOJia YCREBAEMOCHIU 00YHAIOWUXCA NO
oucyuniune

IIpuMmepHbIe TeM pedepaToB

1. Tenzops! 1 TeH30pHas anredpa B TpexMepHOM EBKIINI0BOM MPOCTpaHCTBE.

2. M-MepHBIE TUIOCKOCTH B N-MepHOM ad(GrHHOM IpOoCcTpaHCTBE. BUBEKTOp M 3a7aHNe IBYXMEPHOM
IIJIOCKOCTH.

3. MHOT000pa3us 1 pUMaHOBBI IPOCTPAHCTBA.

4. KpuBoarHeHbIe KOOPIAUHATHI U TEH30PbI B ah(OUHHBIX U €BKIMJIOBBIX IPOCTPAHCTBAX.

5. [TapamnensHOE IEpeHECEHUE TEH30POB U a0COIIOTHBIN T depeHIra.

6. 'eoie3anueckre JIMHUM B PUMaHOBOM IPOCTPAHCTBE.

7. TeH30p KpUBHU3HBI B IBYXMEPHOM PUMAaHOBOM IIPOCTPAHCTBE.

8. Beruucnenue tenzopa Pumana, TeH3opa Puuun u ckanspHoll KpuBU3HBI B MeTpuke PpuamaHa-
Pobeprcona-VYoxkepa.

9. Beiuncnenue Ten3opa Pumana, Tensopa Puduu u ckaisipHON KpUBHU3HBI B chepruecKu-
CUMMETPUYHOU METPUKE.

10. Beruncnenue tenzopa Pumana, TeH3opa Pudun u ckanspHON KpUBU3HBI B IIJIOCKO-CUMMETPUYHON
METpHKE.

11. Beruncnenue tenzopa Pumana, TeH3opa Puuun u ckanspHON KpUBU3HBI B IUJIMHAPUYECKH -
CUMMETPUYHOU METPUKE.

ﬂﬂ}l CamMoCmosamesibHoll NO020MOBKU K 3AHAMUAM O OucuunﬂuuepekomeHOyemCﬂ ucnoJjib3oeamnmbob
yueﬁno-memoduuecxue mamepuaiiol:

1. Yepson C.B., A66sa30B P.P. Teopernueckre OCHOBBI KMPaJIbHOH KOCMOJIOTHYECKOH Mozenu/
Uepson C.B., A66s30B P.P. — Yassnosck, ®I'bOY BIIO «Val'TIY um. U.H. Yassnosay, 2014 —
76 c.



2. Komenes H.A., Hukonaes A.B., UepBon C.B. Ocuossl f(R) Teopun rpaButanu / Komenes H.A.,
Huxkonaes A.B., UepBon C.B. — YibsHosck, ®I'bOY BIIO «Yal'TlY um. N.H. YaesHoBay, 2015
-38c.

3. C.B. Uepron, U.B. ®omun, A.C. Kybacos. CkanspHbie U KupajbHbIe 1ol B Kocmosioruu/ C.B.
UYepson, 1.B. ®omuHn, A.C. Kybacos — YibsHoBck, DT'BOY BIIO «YAl'TTY um. U.H. YibsHoBaY,
2015-216-c.

4. Maremarndeckuii anmapat ¢puszuku: B 3 4. Y. |. OcHOBBI mudepeHInaIbHOTO U UHTETPATLHOTO
ncuucieHus. Yueonuk maisa By3os/ C.B. UepBon u ap. — YupsHock: DI'BOY BO «Yal'TIV um.
WN.H. Yaesnosa», 2016 — 275 c.

5. IlpuMepHble OLleHOYHbIC MATEePUAJIbI /I NIPOBEICHHs TeKYILero KOHTPOJs yCIeBaeMOCTH H
NPOMEKYTOYHOM aTTeCTAUMH 00y4aIoIUXCs M0 TUCIUIIIHHE
Opranunsanus ¥ NpoBeeHHE aTTeCTAllMU CTyAeHTa

®I'OC BO B coOTBeTCTBMM C HpUHIMIIAMU bBOJOHCKOro mpolecca OpPUEHTUPOBAHBI
IIPEUMYILIECTBEHHO HE Ha COOOIIEHHE O0YyYaroleMycsi KOMIUIEKCAa TEOpPETHYECKMX 3HaHUM, HO Ha
BBIpaOOTKYy y OakanaBpa KOMIIETCHIMH — IWHAMAYECKOro HaOopa 3HAHMIA, yMEHHH, HABBIKOB H
JIMYHOCTHBIX KaYE€CTB, KOTOPBIE MO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE TPyJla U
YCTIENIHO MPO(EeCCHOHANTBHO PEaTU30BBIBATHCS.

B npouecce oneHku 6akanaBpoB UCHOIb3YIOTCS KaK TPAJAULIMOHHBIE, TAK 1 HHHOBALMOHHBIE THUIIBI,
BUBI B (POpMBI KOHTPOIISL. [Ipy 3TOM OCTENIEHHO TPaAUIIMOHHBIE CPECTBA COBEPIICHCTBYIOTCS B pyciie
KOMIIETEHTHOCTHOTO TOAXOJd, a WHHOBALMOHHBIE CpEACTBA AaJallTUPOBAHbI JJI IOBCEMECTHOIO
IIPUMEHEHHUSI B POCCUMCKON BY30BCKOM IPAKTHUKE.

Ileqs» mnpoBeaeHHsl aTTecTAMM — IPOBEpKAa OCBOEHUS 0Opa30BaTENIbHOW MPOrpaMMbl
IMCHUIUIAHBL Yepe3 cpopMHUPOBAHHOCTH 00pa30BaATEIbHBIX PE3YIIbTATOB.

THIIBI KOHTPOJIA:

Texymas arrecranusi: NpeJCTaBlIeHA CIEAYIOIIMMH padoTaMu: OTYETHOCTH MO JaOOPATOPHBIM
3aHATHUAM.

IIpoMe:xxyTOoOYHasi aTTecTallUsl OCYIIECTBIIIETCS B KOHIE CEMECTpa M 3aBEpLIACT H3Yy4CHHE
JUCLUIUIMHBL, IOMOTAeT OLIEHUTHh Oojee KPYMHbIE COBOKYMHOCTH 3HAaHUHM W yMeHMH, (popMHpOBaHHE
ONpeACIEHHBIX KOMITETCHIUMN.

OneHOYHBIMU CPENCTBAMHU TEKYIIETO OLIEHUBAHHUS SIBIIIFOTCSI: YCTHBIE OIIPOCHI 10 TEOPUH, PELLIEHUE
3a/1a4, pU3NYECKue JUKTAHThI, SBpUCTHUYECKas Oecea Mo TeMe 3aHATHS, TPYNIOBOE 00CYKIEHUE TEMbI
3aHATHS, 3alMTa pedepaTa WK IPOeKTa, KOHTposIbHas padoTa. KoHTpousb ycBOeHUs MaTepuana BeaETcs
PEryJISIpHO B TEYEHHE BCETO CEMECTPa Ha JIaDOPAaTOPHBIX 3aHATHUSX.

Ne CPEJICTBA OHEHUBAHMUA, OO0pa3oBarenbHbIe
H/H HCIOJIB3YEMBIC JIJId TCKYIIETO OLICHUBAHUA ITOKa3aTeIA pe3yHI)TaTI)I I[I/ICIH/IHJ-H/IHBI
(hopMHUpPOBaHUS KOMITCTCHIINU
1 OueHovHbIe CPeACTBA JJsl TeKYIIeH OP-1 3Haet 6a30BYI0 TEPMUHOJIOTHIO,
aTrecTanuu OTHOCSIIYIOCS K TEH30PHOH anredpe u K
OC-1 — TeopeTnveckre BOMPOCH K TCH30pPHOMY aHAIN3y
Ta6OPATOPHBIM 3AHSTHSM; OP-2 ymeer pemiats CTaHIapTHBIE 33a4H,
b
OC-2 — BompocCs! AJis IPOBECHUS 3a4eTa CBASAHHLIC C KOBAPHAHTHBIM
(5K3aMeHa); nudhepeHIMPOBaHUEM U ABMKEHUEM
2
OC-3 — pedepaTsl o TeMaTUKe yueOHOU YaCTHII B TPABUTAIIMOHHBIX MOJIIX 10
UACIIATITHHDI: Te0JIe3NYECKUM JINHUSM ¥ BBIBOAHTH
2 v (v}
OC-4 — MynbTHMEHITHAS TPE3CHTAIIA T10 ypaBHEHUE DUWHINTECHHA BapUAIIIOHHBIM
Srioi METOJIOM
TEMATHKE yICOHON ANCIUTIIMHBL, OP-3 BnajieeT MeTOJaMU HHBAPUAHTHBIX
_ peoOpa30BaHU U TEXHUKON BBIUMCICHUS
2 OueHovHbIE CpeAcTBA AJIS IPOMEKYTOYHOMN Tersopos Pumana-Kpucroddens, Puaun
aTTecTaluu
3a4ér
OC-5 3auer B popme ycTHOTO cobeceoBaHUs
10 BOIIpOCaM




Onucanue OICHOYHBIX CpPEACTB M HEOOXOJUMOro OO0OpYyAOBaHHS (IEMOHCTPALMOHHOTO
MaTepuaia), a Tak ke MpoIeypbl U KpUTEPUU OLIEHUBAHUS UHAUKATOPOB JOCTUKEHHS KOMITETEHINI Ha
pa3NUYHBIX JTanmax uX (OPMHPOBAHUS B IMPOIECCE OCBOCHUS OOpa30BaTEIbHOM IMPOrpaMMbI
npeacTanieHbl B DOHIE OLIEHOYHBIX CPEJCTB JIs TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U TPOMEXKYTOUHOM
aTTecTanuu no aucuuruinie « TeH30pHbIil aHaTU3 C MPHIOKEHUSIMUA B KOCMOJIOTUH U aCTPO(HU3HKeE».

Mamepuanst, ucnoibyemoie 011 MmeKyuie2o KOHMPONsA YCReeaemocmu 00yuaruuxcsa no
oucyuniune
Marepuainsl 1J1st OpraHu3aliy TEKYIIEH aTTecTalluy MPeICTaBICHBI B 1. 5 TPOrpaMMBbl.

Mamepuanwi, ucnonv3yemoie 011 NPOMEHCYHOUHO20 KOHMPOIA YCNEEAEMOCHIU 00YUAIOUWUXCA NO
oucyuniune
OC-5 3auver B ¢popMe yCTHOTO cobece0BaHUSA 10 BOMPOCAM
ITepeyennb BOPOCOB K dK3aMeHY
1.0Onpenenenne TeH30pa MO MpeoOpa3oBaHMI0 ©Oa3Wca W WHBApUAHTHBIM CIOCOOOM, Kak
MOJIMIIMHEHHOE 0TOOpakeHHe.
2. OCHOBHBIE OTIEpaLlMU HAJl TEH30paMH, UX MaTeMaTndyeckas U (pu3ndeckas 3HaYMMOCTh. [IpaBuia
CJIOKECHMSI, yMHOXKECHMS, CBEPTBIBAHUSI TEH30POB.
3. Onpenenenue onepanuii CHMMETPUPOBAHUS U aJIbTEPHUPOBAHUS JUIsl TEH30POB IPOU3BOIBHOIO
tuna. CBOMCTBA 3TUX ONEpaluil AJI1 TEH30pPOB BTOPOI'0 U TPETHETO PaHIa.
4. Tlpusznak TeH30pHOCTH (NPABUJIO YACTHOTO). Teopema O COXpaHEHHWH paHra TEH30PHOTO
YPaBHEHUH.
5. EBKIMIOBBI W TICEBAOEBKIHWJIOBBI IPOCTpaHCTBA. Mertpuueckuid TeH30p. IIpocTpaHcTBO
MMHKOBCKOTO.
6. Ten3opHas anredpa U KpUBOJUHENHBIE KOOPAUHATHI B €BKJIMIOBBIX IIPOCTPAHCTBAX.
7. IlapannensHoe nepeHeceHue TeH30poB. KoappuuueHTs! CBI3HOCTH.
8. KoBapuanTHas npon3BoiHasi BeKTopa U KoBekTopa. KoBapuantnoe nuddepeHnupoanme
IIPOU3BOJILHOTO TEH30pa.
9. YpaBHEHHE re0/1e3UYECKOM JIMHUH.
10. MHOTr000Opa3us U TEH30pHBIE MOJIA.
11. [TapayienpHbIi NEPEHOC BEKTOPA BAOJIb MAJION 3aMKHYTOHM NETJIM KaK BBIBOJ TEH30Pa
pPUMaHOBOW KPUBU3HBI.
12. CBoiictBa TeH3opa Pumana u Toxxaectsa buanku. Tenzop Beitns.
13. Onpenenenue TeH3opa Puuun u ckanspHoil KpuBU3HbBL. KoopanHATHBIN METOJ HX
BBIYHCIICHUSI.
14. VYpaBHeHMs1 DUHIITENHA U1 OAHOPOJHOU U n30TponHOoN Beenennoii. YacTHble perieHus
JUISL KOCMUYECKOM KUJKOCTH.
15. BeiBon pemrenus Bapmmneaa. Buytpennue pemenus. ['eone3nyeckue JIMHUU B
npocrpancTBe-BpeMenH [IIBapummibna. [Ipeneccus nepurenus.

Kpurepun oneHuBanns 3HAHUH 00y4aI0IMXCS 10 JMCHUIIIMHE

dopmupoBaHue 0ATTbHO-PEHTHHIOBOM OIIEHKH pabOThl 00YyYaIOIIMXCS

o ITocemenue | ITocemenne Pabora Ha 3aueTt
§ JEKIUH J'Ia60pa:1:0pHLIX 1abopaToOpHBIX )
= 3aHATHI 3aHATHSX W TEKYIIHA
© KOHTPOJTb
1 | Pa3bamnoBka 1*1=1 10*1=10 157 6anna 32 Gamna
10 BHAaM Oamn 0amnoB
pabot
CyMMapHbIit 1 6amra 11 6ammoB 168 6anna 200 6anmoB
MaKCHUMaJIbHBIN
Oamn




Ilo pe3ynpTaTaM MPOMEXYTOUHBIX aTTECTALMM CTYJEHTY 3aCUMTBHIBAECTCS TPYLOEMKOCTh B
3a4€THRIX eauHMUaxX. CTYZEHT Mo ydyeOHOH IUCHUMIUIMHE MOJy4yaeT OTMETKY '"3a4TeHo" COrjacHo
cieayromien Tadnuue:

basuel (2 3a4éTHBIC €AMHUIIBI)
«3a4TEHO» 101-200
«HE 3a4TEHO» 0-100

6. MeTtoanuecKkue yKa3aHus I 00y4alOLMXCsl 10 OCBOCHHIO JHCHMIIIMHBI

YcneunHoe u3ydeHue Kypca TpeOyeT OT CTYJCHTOB IOCEIIEHHs JICKIUi, akTUBHOW paboThl Ha
71a00paTOPHBIX 3aHATHSX, BBINOJHEHUS BCEX Y4YEOHBIX 3aJaHUil IpernojaBaTels, O3HAKOMIICHHS C
0a30BbIMU y4eOHUKaMU, OCHOBHOU U JIOTIOJIHUTEILHOMN JINTEPATYpPOil.

OcHoBHOW (QOpMOI M3IOKEHUS MaTepuana Kypca sSBISIIOTCA Jiekuuu. Kak npaBuiio, Ha JIeKLHUU
BBIHOCUTCSI OCHOBHOW IIPOrpaMMHBIM Marepuan Kypca. YacTe Marepuana BBIHOCATCS IS
CaMOCTOSITEJIbHOI'O W3YYEHHUsl CTYJIEHTAMU C HENPEMEHHBbIM, COOOIIEHHEM WM JIUTEpaTypHBIX
HMCTOYHUKOB U METOAMYECKUX pa3paboTok. Ha mpakTuueckux 3aHATHSX paccMaTpUBalOT (parMeHThI
TEOpHUH, TPeOyroIUe CIOXKHBIX MATeMaTHMUECKUX BBIKIAJOK, Pa3JIMYHbIe METO/Abl PELIeHMs 3ahad U
HauOoylee TUMHWYHBIE 3amauyd. sl 3aKkperyieHus MaTepuana, paccCMaTpUBAEMOTO Ha MPAKTUYECKHUX
3aHATUAX, CTYACHTHI IIOJIY4arOT JOMAallHWE 3aJaHus B BHUAC psAlda 3a4a4 W3 COOTBETCTBYIOLIHUX
3aJJa4YHHUKOB.

Ha nexnusx nzydaercs maTrepuall 110 OCHOBOIIOJIATAIOIIKUM BOIIPOCAM JIUCHHILIAHBI, PACKPBIBACTCS
UX TPaKTHYECKas 3HAUYUMOCTb. B Xo4e NpoBeAcHMs JIEKIMHM MCIOJIB3YIOTCA IPUEMBI U METOABI
npobseMHOTo 00yueHus. Ha mpakTHyecKux 3aHsATHAX PACCMaTPUBAIOTCS METOIbI PEIICHUS TPUKIIAIHBIX
3a/1a4, IPOBOJUTCS aHAJIN3 NOJyYEHHBIX PE3YJIBTATOB. B X01€ MPakTU4ECKOro 3aHATUS OJHOBPEMEHHO
MIpeCciIeyeTcs elb PaCIIUpeHus U yriIyOJIeHUs 3HaHUH, TOTYYCHHBIX Ha JICKIIHH.

IIpy M310)K€HUM TEOPETUYECKOrO0 MaTepualla Ha JIEKUUHU, a TaKKe IIPU PEIICHUU 3ajad Ha
MPAKTUYECKHUX 3aHATUAX Ui JIEMOHCTPALUU rpauKoB, 0OYUaIOMIUX MPOrPaMM U T.I. pEKOMEHIYETCS
HCIIO/IB30BaTh KOMIIBIOTEPHYIO MYJIbTUMEIUNHYIO YCTaHOBKY.

3anucek JeKIHH — oJHa U3 (OPM aKTHUBHOM CaMOCTOSTEIHHOW pabOThI CTYAEHTOB, TpeOyromas
HaBBIKOB M YMEHHs KpaTKo, CXEMAaTU4HO, IOCJIENOBATENbHO M JIOTMYHO (PUKCHUPOBATH OCHOBHBIE
MIOJIOXKEHHUS, BBIBOJIbI, 0000111eHNs, POPMYIUPOBKU. B KOHIIE JIEKIIMK MpPEenojaBaTeslb OCTABIsSET BpeMs
(5 mMuHYT) a7 TOro, 4ToOBl CTYJAEHTHl HMMENHM BO3MOKHOCTh 33/1aTh YTOYHSIOIIME BOINPOCHI IO
n3ydaeMoMy matepuany. M3-3a HEZOCTaTOYHOIO KOJIMYECTBA ayJUTOPHBIX YaCOB HEKOTOPHIE TEMBI HE
yJaeTcsl OCBETUTHh B IOJHOM OOBbEMe, MO3TOMY IperojaBareib, 10 CBOEMY YCMOTPEHHIO, HEKOTOpbIE
BOMPOCHI BBIHOCUT Ha CAMOCTOSITEIbHYIO pPadOTy CTYJIEHTOB, PEKOMEHIYS Ty WM UHYIO IuTeparypy. Kpome
3TOro, Ul JIy4IIero OCBOEHMS Marepuaja M CHCTEeMaTH3alluM 3HaHUI MO JUCLUIUIMHE, HEOOXOAUMO
MIOCTOSIHHO pa30uparh MaTepuaibl JIEKIUH 10 KOHCIEKTaM M YdeOHbIM nocoOusiM. B ciyuae
HEOOXOAMMOCTH O0paIaThCs K MPEno1aBaTelto 3a KOHCYIbTaIHEH.

PexoMenayercs mocie Kaxaoi JeKIuu oQopMIIsiTh KOHCIEKT Jekiuid. Ilepen xaxmoi nexuuein
MPOYUTHIBATE KOHCHEKT MPEAbIAYIIeH JIEKIUH, YTO CIHOCOOCTBYET Jy4IlIeMy BOCIPHITHIO HOBOTO
MaTepuaa.

Jlekuuu UMEIOT B OCHOBHOM OO30pHBIN XapakTep W HalleJIeHbl Ha OCBELIeHHE Hauboee TPYAHbIX
U JIUCKYCCHOHHBIX BOIIPOCOB, a TaK)Ke€ MPHU3BaHbI CIOCOOCTBOBATH ()OPMHUPOBAHUIO HABBIKOB pabOTHI €
Hay4HOU JiuTepaTypoil. [Ipeanonaraercs Takke, YTO CTYAEHTHI IPUXOAAT HA JIEKLIHUH, IIPEIBAPUTEILHO
npopaboTaB COOTBETCTBYIONIUI y4eOHBII MaTepHrall O HCTOYHUKAM, PEKOMEHIyEMbIM IPOTrpaMMOH.

Haubonee BakHbIe pa3fienbl Kypca BBIHOCATCS Ha MpaKTHYeCKHe 3aHATHS. Ha KaxaoM 3aHATUH
MpeiiaraeTcsi HeCKOJIbKO 3a/1a4. YacTh 3a/1a4 peliaeTcs Ha 3aHATUH € TOJPOOHBIM 00CYXKIEHHEM METOAa
U TOJIyYEHHBIX pe3ynapTaToB. OcTanbHbIE 3aJauyd CTYAEHT peElaeT camocTosTenpHo. [ 3auéra
KOHTPOJIBbHON pabOTHI CTYACHT AODKEH 3alllUTUTh Bee 3a1anus. [IpenqycMoTpena 3anmra pedepara.

[IpakTryeckoe 3aHsATHE — BakHElmas opMa caMOCTOSTEIbHON pabOThI CTY/I€HTOB HaJl HAYYHOM,
yueOHOM U MeproAnYecKoi TuTepaTypoidl. IMEHHO Ha MPaKTUYECKOM 3aHATUU KaKIbId CTYJEHT UMEET
BO3MOKHOCTh TPOBEPHUTh TIYyOMHY YCBOEHHUS y4eOHOro MarepHaja, MokKa3aThb 3HAHUE KaTEerOpui,
MOJIOKEHUH M MHCTPYMEHTOB NPO(ECCUOHANBHOM NESITEIbHOCTH. YYacTUe B MPAKTUYECKOM 3aHATUU
II03BOJISIET CTYJAEHTY COCOUHUTH IIOJyYCHHBIC TEOPETUYECKHE 3HAHMS C PELICHHMEM KOHKPETHBIX
MIPAKTUYECKHX 3aJjad U MoJelsiell B 001acTi nNpoQeccnoHaabHOM AedTenbHoCTU. [IpakTndyeckue 3aHATUs



B paBHOM Mepe HampaBleHbl HAa COBEPIICHCTBOBAHWE WHIUBUIYaTbHBIX HABBIKOB pPEIICHUS

TEOPETHYECKUX M TPHUKIAIHBIX 33134, BHIPA0OTKY HABBIKOB HMHTEIUICKTYAIBHOW pPabOTBI, a TaKxke

BeZICHUs1 AUCKyccuid. KOHKpeTHbIe MPOnopIMK pa3HbIX BUAOB pabOTHI B TPYIIE, a TAaKXKe CIOCOObI UX

OLICHKH, ONPECIISIOTCS MPEToIaBaTesIeM, BEYIIIMM 3aHSTHS.

IMoaroroBka K NMPAKTHYECKHM 3aHATUSIM.

[Ipu mMoAroToBKE K MPAKTUYECKUM 3aHATHIM CTYACHT JOJDKCH M3YYHTh TEOPETUUECKHN MaTepHa
[0 TeMe 3aHATUS (MCIIONB30BaTh KOHCIIEKT JICKIWH, W3yYHTh OCHOBHYIO JIUTEPATypy, O3HAKOMHTBCS C
JOTIOJIHUTEIBHON ~ JINTEpaTypol, TMpH HEOOXOAMMOCTH JIOTIOJHUTh KOHCIIEKT, Jejiasi B HEM
COOTBETCTBYIOIIME 3aMMCH U3 JIUTEPATYPHBIX MCTOYHHMKOB). B cityyae 3aTpyqHEHU, BOSHUKAIOMNX MPU
OCBOCHHH TECOPETUYECKOTO MaTepHajia, CTYICHTY cieayer oOpamiarbcss 3a KOHCYJbTallMed K
npenoaaBaTento. Vs Ha KOHCYIbTaluio, HEOOXOAMMO XOPOIIO MPOAYMATh BOIPOCHL, KOTOPbIE TPEOYIOT
Pa3bACHEHHSI.

B Hayasne nmpakTH4ecKOro 3aHATHS MPENoAaBaTelb 3HAKOMHUT CTY/ICHTOB C TEMOM, OTJIallaeT IiaH
MIPOBEJICHUS 3aHSTHUS, BBIIACT 3aJaHus. B TeueHne 0TBeZIGHHOTO BPEMEHH Ha BBIMIOJIHEHUE PAOOTHI CTYICHT
MOXET OOpaTUThCA K TIPENOJaBaTeN0 3a KOHCYNbTallMe WM pa3bsACHEHHsIMU. B KoHIe 3aHsATHA
MIPOBOUTCS TIPUEM BBITIOJIHEHHBIX 331aHUiA, COOECETOBAHUE CO CTYJCHTOM.

Pe3ynbTaThl BBHIMOMHEHUS] MPAKTHUECKUX 33JaHU OLIEHWBAIOTCA B OayiaX, B COOTBETCTBUHU C
0aTbHO-PEHTUHTOBOI CHCTEMOI YHUBEPCUTETA.

OCHOBHBIM METOJIOM OOY4YEHHUS SBISCTCS CaMOCTOSITeNIbHAass paboTa CTYAEHTOB C Yy4eOHO-
METOAMYECKUMH MaTepUAIaMH U HAYYHOU JIUTEPATypPOH.

PexomeHnoBaHHas MpeENoAaBaTeIsIMU JIUTEPATypa U yueOHbIe TOCOOUs CITy>KaT HH(POPMAITMOHHON
OCHOBOH U IMO3BOJISIOT PETYJISIPHO 3aHMMAOIIUMCS CTY/ICHTaM yCBaWBaTh JICKIIMOHHBIN Marepuai. Jlis
o0ecreYeHnsT TEPMUHOJIOTHYECKOW OAHO3HAYHOCTH Yy4eOHOE MOCOOHME COAEPIKUT CIOBaph OCHOBHBIX
TEPMHUHOB, HCIOJb3yeMbIXx B HEM. Kpome TOro, mporpamma Kypca JIGKIUH COJCPKHT BOMPOCHI IS
CaMOKOHTPOJISL.

CamocrosTenbHas paboTa CTYICHTOB IMOJPAa3yMEBACT BBIIOJHCHHUE CTYJICHTAMH JOMAIIIHErO
3aJjaHus B BUJEC PEIICHHsI HEOOXOAMMOTr0O MUHUMYMa 3a/1a4 U3 COOpPHHKA JUIA MPAKTUYECKUX 3aHSITHH,
KOHCYJbTAIMI U aHaIH3a UX PELICHUS COBMECTHO C IIPETogaBaTeneM.

KouTponb camocrosTenbHON (BHEAyIUTOpPHOM) paboThl — HamucaHue W 3amura pedepara,
BBICTYIUICHHE C JIOKJIAJO0M Ha MPAKTUUECKUX 3aHATHUIX, PEIIEHUE KOHTPOIbHOU PaboTHI.

B mporiecce onieHUBaHMsI MMCHbMEHHBIX KOHTPOJIBHBIX U CAMOCTOSITETIFHBIX Pa0OT MPH pa3/ieIeHuu
3a/laHus Ha IEHCTBUS NPU OIICHUBAHHUU 32 OCHOBaHUE OepETCs cleAyromas IpoIeHTHAs [IKama;

90-100 % ot umnciia myHKTOB — OrleHkKa "5",

74-89 % OT 4ncna MyHKTOB — OIleHKa "4",

60-73 % oT uncna myHKTOB — OorleHKa "3",

40-59 % ot uKcna MyHKTOB — OIleHKa "2",

0-39 % ot ymcna myHKTOB — oreHKa "1".

CTyneHTy MOXHO TIOCTaBUTh OIICHKY BHIIIIE, €CIIU CTYJEHTOM OPUTHHAILHO BBITIOJIHEHA paboTa.

OCHOBHBIM METOJIOM OOYYEHHS SBIISCTCS CaMOCTOSTENbHAas padoTa CTYIEHTOB C Y4eOHO-
METOJIMYECKUMH MaTeprallaMy U HAYYHOH JINTEePaTypoi.

OCHOBHBIM METOJIOM OOYYCHHS SBISCTCS CaMOCTOSITENbHAas padoTa CTYIEHTOB C Y4eOHO-
METOJIMYECKUMH MaTepHallaMy U HAYYHOH JINTEepPaTypoi.

PexomeHmamu 1715t CTyIeHTa BKITOYAIOT B ce0s Cleayromiee:

- o0sA3arenbHOE TOCEIIEHUE JIEKIUH BEIYIIEro MpernoaaBarels; JEeKIUH — OCHOBHOE METOIHYECKOe
PYKOBOJICTBO IPH W3YYECHUH JUCIUTUIMHBI, HANOO0JIee ONTHMAaIBHBIM 00pa30M CTPYKTYPHPOBAHHOE U
CKOPPEKTHPOBAHHOE Ha COBPEMEHHBII MaTepHall; B JIEKIIMU TITYOOKO U MOAPOOHO, apryMEHTHPOBAHO
U METOJIOJIOTHYECKH CTPOTO pPACCMATPHUBAIOTCS TJABHBIE IMPOOJIEMBI TEMBI, B JIEKIIUU JalOTCS
HE00XO0IMMBIE Pa3HbIe MOIXObI K HCCIETyEMBbIM TpodIeMaM;

- TOATOTOBKY W aKTHBHYIO pa0OTy Ha MPAKTHYECKHX 3aHATHSX; MOJITOTOBKA K IPAKTHYECKUM
3aHSATHUSIM BKIIFOUAeT MPOopaboOTKy MaTepHaIoB JEKIUH, pEKOMEHIOBAaHHOM yu4eOHON TUTEpATypHI, a
TaKXe BBITIOJTHEHHUE 3a/IaHUI HAa CAMOCTOSITEIIFHOE PEIICHUE 3a/1aY.

Metoanyeckre peKOMEHAIUH 110 TOATOTOBKE K MPAKTHYECKUM 3aHATHAM. [IpakTHueckoe 3aHsTHE
BKJIIOYaeT B ceOsi 1Ba BHAA pabOT: MOATOTOBKY COOOIIEHUS W ydacTHE B OOCYKACHHUU IMPOOJIEMBI,
3aTpoHyTON cooOmieHneM. OCHOBHOM BUJ paOOTHI HA 3aHITHH — Y9aCTHE B OOCYKJICHUH MPOOJICMBI.

BrIicTymieHus Ha MPAKTUYECKHUX 3aHITHSIX JTOJKHBI OBITH 0 BO3MOXXHOCTH KOMITAKTHBIMH U B TO



e BpeMsl BpasyMUTeNbHbIMU. Ha mpakThueckoMm 3aHATHN UAET NMPOBEPKA CTENIEHU NPOHUKHOBEHUS B
CyTh Marepuana, oOcyxmaemol mpoOiembl. [losTomy Oecema OyaeT HATH HE MO COJEP)KAHUIO
MPOYUTAHHBIX PA0OT; MpenoaaBareib OyJIeT CTaBUTh MPOOJIEMHbIE BOIPOCHI.

[lo okOHYaHMM NPAKTHUYECKOTO 3aHATUA K HEMy cieayeT oOpaTutbcs emé pa3, HOBTOPHB
C/IeJIaHHBIE BBIBOJIbI, IPOCIIEANB JIOTUKY UX IIOCTPOEHUS, OTMETHUB IOJI0KEHUS, JIeXKAIlUe B UX OCHOBE —
JUIS 3TOTO B TEUEHHUE 3aHATHs CIENyeT JejaTh HeOOoNblIne MOMETKU. TakuM 00pa3oM, MpaKkTUUYeCcKoe
3aHATHE HE MPOUIET JapoM, 3aKPEIIEHUE PE3YJITATOB 3aHATHS BEIET K JIyUIlIEMY YCBOSHHUIO MaTepuaa
M3YYCHHON TeMbl U JIydlleil OpUeHTAllUU B CTPYKType Kypca. Brlmenpupenénnas mpoueaypa J0JKHa
MPAKTUKOBATHCS PEryNsApHO — CTaOWiIbHAs U MpHIIEKHAs padoTa B TEUCHHE ceMecTpa OyIeT 3ajJorom
ycrexa Ha CECCHUU.

Mertoauyeckie yKazaHUS TI0 OpPTraHM3alUM M TPOBEICHHUIO CaMOCTOSTEIBHOH pabOTHI
(bopMynupyrOTCs B BUJE 3a/IaHUI 1JIS1 CAMOCTOATEIBHON paboThl, MpeAyCMaTPUBAIOIINUX UCIIOIb30BAHNE
HEOOXOJMMBIX TEPMHHOB M IMOHATUH 1O mpoOiemartuke Kypca. OHM HaleTMBAIOT Ha MPAKTHYECKYIO
paboTy MO MNPUMEHEHHIO H3Yy4aeMOoro Marepuaja, IOHCK Oubnumorpaguueckoro marepuajia Hu
AJIEKTPOHHBIX HMCTOYHUKOB HMH(POPMALMHU, WUIIOCTPATUBHBIX MAaTEpUAIOB. OTH 3a/JaHUS TaKkKe
OPUEHTHUPYIOT Ha HAIMCAHHE KOHTPOJBHBIX paboT, pedeparoB. 3aJaHus MO CAMOCTOATEIbHOM paboTe
JAFOTCS TI0 TeMaM, KOTOPBIE TPEOYIOT TOMOIHUTEIIBHON IPOPaOOTKH.

[TonroToBka K yCTHOMY AOKJIATY.

JloKTapl AENar0TCs 10 KaKJOH TeMe C LENbI0 MMPOBEPKH TEOPETUIECKUX 3HAHUK 00yJaromerocs,
€ro CIIOCOOHOCTH CaMOCTOSITENIbHO NpUOOpeTaTh HOBBIE 3HAHMSA, paboTaTh ¢ UHGOPMALMOHHBIMU
pecypcamu 1 U3BJIEKaTh HYKHYIO HH(POPMALIUIO.

JIoKnaipl 3aCIyIIMBAIOTCS B Hayase MPaKTHUYECKOro 3aHATHUS MOCE U3YyYeHHs COOTBETCTBYIOIIEH
TeMbl. [IpogomKUTENbHOCTD JOKIIA/Ia HE IOJDKHA TPEBHIIATh 5 MUHYT. TeMy JOoKiIanaa CTyAeHT BHIOUpaeT
IO KEJTAHUIO U3 TIPEAJIOKEHHOTO CIHCKA.

[Ipu moaroroBke nOKJIaAa CTYIEHT JOJDKEH H3Y4UThb TEOPETHUECKUI Marepuai, HUCHOJb3Ys
OCHOBHYIO U JIOTIOJIHUTETIBHYIO JIUTEpaTypy, O0OS3aTeNbHO COCTaBUTh IUIaH JOKIajga (TepeyeHb
paccMaTpuBaeMbIX MM BOIPOCOB, OTPAXAIOLIUMX CTPYKTYpYy M IIOCJIEIOBATEILHOCTh MaTepuaia),
MOJrOTOBUTh PA3[aTOYHBIA MaTepuan WM mpe3eHTauuto. [lnan nokiaza HEOOXOAMMO MpeBapUTENBHO
COIJIacOBaTh C MPENoaBaTesIeM.

BeicTymieHne 10MKHO CTPOUTHCS CBOOO/HO, YOAUTENbHO U aprymMeHTHpoBaHo. [IpenogaBatens
CIIEZIUT, YTOOBI BBICTYIJICHHE HE CBOJAWIOCH K MPOCTOMY BOCIPOM3BEIECHHIO TEKCTa, HE JOMYCKaeTcs
MIPOCTOE YTEHHE COCTABIEHHOIO KOHCIEKTa JIOKJajna. BeicTynarommii Takxke JOJKEH ObITh TOTOBBIM K
BONPOCaM ayJIUTOPUU U JUCKYCCHU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH U KadeCcTBa MOJTOTOBKH 00y4aeMbIX MOXKET MPOBOIAUTHCS KAk
Ha MPaKTUYECKUX, TaK M JIEKIIMOHHBIX 3aHATHsIX. [IpoBepky kauecTBa yCBOEHHS MarepHalla MOXKHO
IIPOBOAUTH B BHJE€ INUCBMEHHOIO WM YCTHOIO OIpOCa, TECTa WJIM KOJUIOKBUYMa IO BOIpOCaM,
c(OopMyJIMPOBAHHBIM Ha OCHOBE YU€OHBIX BOIIPOCOB TEOPETUUECKOI0 Kypca JUCIUILINHBL.

CamocrodrenbHas paboTa MpeArNoaraeT: caMOCTOATENbHOE U3yYeHHE OT/AEIbHBIX BOIIPOCOB IO
TuTepaType, MPEeUIOKEHHON MpernoaaBaTesieM; IMOATOTOBKY K BBIMOJHEHUIO JA0OPAaTOPHBIX pPaboT;
pelIeHne 3aa4, 3aJaBaéMbIX Ha JIOM; IIOJATOTOBKY K BBIIIOJHEHUIO 33JaHUI B KOMIIBIOTEPHOM KJIAacCe.

OCHOBHBIMU BUAAMH ayIUTOPHOI pabOTHI CTY/IEHTOB SIBISIFOTCSI:

* 3aI1Ch, YCBOEHHE, O0CYXKIEHUE JICKIIHIA;

* BBINIOJIHEHUE 3aJaHUN Ja00PaTOPHBIX 3aAHATHUSAX;

* 3aIUTa OTYETOB IO JIAOOPATOPHBIM 3aHATHSIM;

* peleHue 3aay;

* 3amUTa pedepara UIU MPOEKTa;

* 3aIllMTa CAMOCTOSITEIIbHBIX M KOHTPOJILHBIX padoT;
e cJ1a4a 3a4éTa.

Opranusanusi caMOCTOATEIbHOI padoThI CTYICHTOB

CamocrodarenbHas paboTa MpEAIoaraeT: caMOCTOATENbHOE U3yYeHHE OTAETIbHBIX BOIPOCOB MO
TuTepaType, MPEeUIOKEHHON MpernoaaBaTesieM; MOATOTOBKY K BBITIOJHEHUIO JTA0OPAaTOPHBIX pPaboT;
pelIeHne 3aa4, 3aJaBaeMbIX Ha JIOM; IIOJATOTOBKY K BBIIIOJHEHUIO 33JaHUI B KOMIIBIOTEPHOM KJIAcCe.

CamocrosiTesibHast padoTa CTyAeHTOB 0e3 yyacTus npenojgasaresei
OCHOBHBIMU BUJAMH CaMOCTOSATEIbHON PabOTHI CTYACHTOB 0€3 ydacTHsl pernojaBaTesiel BISIOTCA:

* YCBOEHHE JICKIIMOHHOT'O MaTepraia Ha 0a3e peKOMEHJOBAHHOM JIEKTOPOM yueOHOI TUTepaTyphl,



BKJIIOYast UH(OpPMAIIMOHHbBIE 00pa30BaTEIbHbIE PECYPCHI (3JEKTPOHHbIE YUCOHUKH, JICKTPOHHbIE
OMOIMOTEKU U IP.);

* TOJITOTOBKA K JJa00OpaTOpHBIM padoTam, UX 0(OopMIICHHE;

* IOATOTOBKA U HamUcaHue pedeparoB Ha 3a/laHHbIe TeMBbI (CTYIEHTY MPEIOCTaBIIAETCS IPaBO BbIOOpa
TEMBI);

* COCTaBJIEHWE aHHOTUPOBAHHOTO CIIMCKA CTaTEl U3 COOTBETCTBYIOLIUX KYPHAJIOB MO OTPACIsIM
3HaHWil; epeBO HAYYHBIX CTaTel; HoA00p M U3yUYEeHHUE TUTEPATYPHBIX HCTOUHUKOB,

* BBINIOJIHEHUE HAYYHBIX UCCIIeI0BAaHUM;

* MOJITOTOBKA K YUACTHIO B HAYYHO-TEXHHUUECKUX KOH(PEPEHITHIX.

CamocTrosiTesibHasi padoTa CTYI€HTOB € YYacTHeM IpernojaaBaresei

OCHOBHBIMH BUJAMH CaMOCTOSTEIbHON Pa0OTHI CTYACHTOB C Y4aCTHEM IIpenoaBaTelieii BISIOTCS:

* TEKYIIHE KOHCYJIbTAIUH;

* MOJIy9YCHHUE JOITYCKa ¥ 3aIlUTa JJA00PATOPHBIX padoT (BO BpeMsi IPOBEACHUS JIA0OPATOPHBIX padoT);

* BBIOOp TeMbI pedepara (B 4aCchl KOHCYJIbTAIINN );

* BBITMOJIHEHUE YU€OHO-HCCIIEI0BATEIBCKON pabOThI (PYKOBOICTBO, U KOHCYJIBTHPOBAHUE).

* IOATOTOBKA K YYaCTHUIO B HAYYHO-TEXHUYECKUX KOH(DEpEeHIHIX (PYKOBOJCTBO, U KOHCYJIbTHPOBAHUE).

OO0uue cBefeHUs1 00 OPraHU3ALMH CAMOCTOAITEIbLHONH PadoThI CTY/1IEHTOB

CamocTtosiTenbHasi paboTa CTYJEHTOB MPOBOJUTCS B 00BEMAX, MPEAYCMOTPEHHBIX Y4EOHBIM
IUTAHOM, W PErJIaMEHTHPYETCsl BhIJauel TeM pedepaTroB WM HAYYHBIX JOKJIAJOB Ha JIEKIMOHHBIX H
1ab0OpaTOPHBIX 3aHATHSAX C MPOBEPKON MCIOTHEHHS Ha MOCIEIYIOMIMX 3aHATUAX WIA KOHCYJIbTAIUsX.
[Tpu BeImMONHEHUHU pedepaToB PyKOBOACTBO CAMOCTOSTENHLHONW PabOTOH CTYJEHTOB OCYIIECTBIIICTCS B
(dbopMe KOHCYIbTAIIHIA.

OcHOBHOE Ha3HAYEHUE METOAWYECKHX PEKOMEHIAIMI — J1aTh BO3MOKHOCTH KKIOMY CTYICHTY
MepelTH OT MAeATEIbHOCTH, BBINOIHSEMOM TMOJ PYKOBOJACTBOM IIpemoAaBaTelsi, K IesSTeNbHOCTH,
OpPTraHU3yeMOH CaMOCTOSITENIbHO, a TAaK)Ke K TOJHOM 3aMeHe KOHTPOJS CO CTOPOHBI IPEIoaBaTess
camokoHTpojeM. Llens camocTosiTenbHON PabOTHl CTYJEHTOB — HAYYHTh CTYACHTAa OCMBICICHHO W
CaMOCTOSITENTLHO paboTaTh CHavYasa ¢ yueOHBIM MaTepHalIOM, 3aT€M C Hay9HOU HH(OpMAIUe, 3aJI0)KUTh
OCHOBBI CaMOOpPTraHM3allMd W CaMOBOCIHMTAaHHS C TeM, YTOObI MPHUBUTH YMEHHME B JajibHeHIIeMm
HETPEPHIBHO TOBHIMIATH CBOIO KBATM(UKAITUIO.

Jlekunonnsblii kypce (1 cemectp)
Jlexuwms 1. Tenzopnas anre6pa B apuHHOM MTPOCTPaHCTBE. TE€H30pHI B €BKIIUIOBOM U
IICEBJJOEBKIIMIOBOM ITPOCTPAHCTBE

Tembl npakTHyeckux 3ansatuii (1 cemecrp)
IIpakTnueckoe 3ansatue 1. OcHOBHBIE omepanuu HaJ TeH3opamu. CBoOMCTBa onepanuil Uisi TEH30pOB
BTOPOT'O M TPETHETO PaHra.
1. W3ydenue Teopuu 1o TEME.
2. YwucnenHoe pemieHne PU3NIECKUX 3a/1a4 10 TeMe.
OO6cy>xaeHne Ha MPAKTUYECKOM 3aHITUU TeM, BbIJICIICHHBIX Ha JIEKLIUH.

[IpakTnueckoe 3anatue 2. TeH3zopHas anredpa W KPUBOJMHEIHBIE KOOPAMHATHI B EBKJIUIOBBIX
IIPOCTPAHCTBAX
[Inan:
1. H3ydenue Teopuu 1o TEME.
2. YwucnenHoe penreHne PU3NIECKUX 3a/1a4 110 TEME.
OO6cyxaeHre Ha MPAKTUYECKOM 3aHATUU TeM, BBIJICIICHHBIX Ha JIEKIUH.

[Tpaktrueckoe 3anstue 3. KopapuantHoe nuddepeHnnpoBanme mpou3BOIHLHOTO TEH30PA.
[Lnan:

1. Wsydenue Teopuu 1o Teme.

2. YucneHHoe pelieHne (pU3NIECKUX 3a/1au 110 TEME.
OO6cyxeHre Ha MPAaKTUYECKOM 3aHITHH TE€M, BBIJICTICHHBIX Ha JIEKIIHH.

[Tpaktrueckoe 3anstue 4. KopapuantHoe nuddepeHnrpoBanne mpon3BoILHOTO TEH30PA.



[Inan:
1. HW3yueHue Teopuu 1o Teme.
2. YucneHHoe pelieHne (PU3NIECKUX 3a1a4 10 TeMe.
OOcyxIeHne Ha TPAKTHYECKOM 3aHSTHU TEM, BBIICIICHHBIX HA JICKIUH.

IIpakTrnueckoe 3ansatue 5. KoBapuantHoe qudpepeHupoBaHne Nporu3BoIbHOI0 TEH30Pa.
[Inan:

1. H3ydenue Teopuu 10 TEME.

2. YucnenHoe pemieHne pU3NIECKUX 3a/1a4 110 TEME.
OOcyxaeHre Ha MPAKTUYECKOM 3aHIATUU TEM, BbIJICJICHHBIX Ha JICKIUH.

[IpakTrueckoe 3aHsTue 6. PumanoBsl MHOT00Opa3us. TeH30p KpuBU3HBI PUMaHa, ero CBOMCTBA M METO/T
ero BeIUMCIICHUA. TeH30p Puyun u ckayisipHas KpuBU3HA
[Iman:
1. W3ydeHue Teopuu 1o TEME.
2. UwucnenHoe peuieHue pU3MYECKUX 3a/1a4 10 TEME.
OO6cyxeHre Ha MPAaKTUYECKOM 3aHITHH TE€M, BBIJICTICHHBIX Ha JICKIIHH.

[IpakTuueckoe 3aHsiTMe 7. YpaBHEHHMs OWHINTEHHA MJI1 OJHOPOJAHOW M HM30TPONHOW BceneHHOMN.
YacTHble penieHus 111 KOCMAYECKOMN )KUIKOCTH
[Lnan:
1. W3ydeHue Teopuu 1o TEME.
2. UwucnenHoe peuieHue pU3MYECKUX 3a/1a4 1O TEME.
OO0cyxaeHre Ha TPaKTUYECKOM 3aHSITHU TEM, BBIICTICHHBIX HA JICKIIUH.

[Ipaktnueckoe 3anstue 8. Pemenue IIBapummnbaa. I'eomesnueckne B HPOCTPaHCTBE-BPEMEHU
[IBapumunbpaa.
IInan:
1. H3ydenue Teopuu 1o TEME.
2. YwucnenHoe penreHne PU3NIECKUX 3a/1a4 10 TEMe.
OO6cyxaeHne Ha MPAKTUYECKOM 3aHATUU TeM, BBIJICICHHBIX Ha JIEKIUH.

7. IlepeyeHb OCHOBHOW M [JONMOJHUTEILHOH YyueOHOW JuTepaTtypbl, HHTepHeT-pecypcoB,

He00XO0IMMBIX /LISl OCBOEHUSI M CIUTIMHBI
OcHoBHas1 JInTepaTypa

1. Axusuc, M.A. Ten3opHoe ucuncienue : yueOnoe nocooue / M.A. Axusuc, B.B. I'onpabepr. - 3-e
U311, mepepad. - Mocksa :@u3matiut, 2005. - 305 c. - ISBN 5-9221-0424-1 ; To e [DneKTpOoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=67297

2. Topmuenko, A.b. OCHOBBI BEKTOPHOTO M TEH30PHOTO aHam3a : yaeOHoe nmocobue / A.b. ['opauenko,
M.JI. 3onorapes, H.I'. KpaBuenko. - KemepoBo : KemepoBckuii rocy1apcTBEHHbBIN YHUBEPCUTET,
2009. - 133 c¢. - ISBN 978-5-8353-0968-9 ; To xe [Daektponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232488

JlonoJIHMTeIbHAS JIUTepaTypa:
1.®penkens, S.U. Kypc TeopeTnyeckoil MeXaHMKH Ha OCHOBE BEKTOPHOTO U TeH30pHOTO aHanu3a / S.1.
O®penkens. - Jlenunrpan ; Mocksa : ['oc. u3a-Bo TexH.-TeopeT. 1uT., 1940. - 435 c. - ISBN 978-5-4460-
7217-0 ; To xe [DnexTponnsit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=102559
2.ITaBnenko, FO.I'. Jlekuum no teopernyeckoir mMexanuke : yueOnuk / FO.I'. IlaBnenko. - 2-e w3z,
niepepad. - Mocksa :@uzmataut, 2002. - 382 c. - ISBN 5-9221-0241-9 ; To e [DnekTpoHHBIA pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=69274



http://biblioclub.ru/index.php?page=book&id=67297
http://biblioclub.ru/index.php?page=book&id=232488
http://biblioclub.ru/index.php?page=book&id=102559
http://biblioclub.ru/index.php?page=book&id=69274

1)

2)

3)

4)
5)

6)

7)
8)

9)

HHuTepHeT-pecypcesl
biblioclub.ru — DBC «YHuBepcutTeTckas OHONMMOTEKa OHJIAMH» — OSJICKTPOHHAs OWOIMOTEKa,
o0ecreynBaomas JOCTYN BBICHIMX W CPEIHUX Y4YEOHBIX 3aBEICHHM, IMyOJMYHBIX OMOIMOTEK U
KOPIIOPAaTHBHBIX TOJIb30BaTeNieii K Hanbojiee BOCTPEOOBAHHBIM MaTepuaiaM Y4eOHOW M HAy4HOM
JUTEPATyphl IO BCEM OTPACIISIM 3HAHHUH OT BEAYIIMX POCCHICKHX H31aTeNbCTB. Pecypc conepKut
YU4eOHHKH, y4eOHBIE MMOCOOMs, MOHOTpaduu, NMEPUOTUYCCKUE W3JIaHUs, CIPABOYHHKH, CIIOBApH,
SHIMUKJIOTICIHH.
els.ulspu.ru — caiir 9bC Hayunas 6ubiaroTeka YIbIHOBCKOIO FOCYJapCTBEHHOIO MEAarOrHYECKOro
yHuBepcuteta umenu M. H. YibsHOBa, copepkammii CChUIKM Ha 00pa3oBaTeNbHbIE (3JEKTPOHHO-
OMOIMOTEYHbIE CHUCTEMBI, KaTajor OMOJMOTEYHBIX CaWTOB, METOJIMWYECKHUE PEKOMEHJIAlWU) U
HayYHbIE PeCypChl (HayYHbIE SJIEKTPOHHBIE OMOINOTEKH, HAYYHBIE JICKTPOHHBIC M3/1aTEIILCTBA).
bibl.ulspu.ru - caiir Hay4HOi OHOJIMOTEKH YJIBSIHOBCKOI'O T'OCYIapCTBEHHOTO II€IAarOrH4ecKoro
yHuBepcutera umenu . H. YibsHoBa, coneprkalnye 3IeKTPOHHbBINA KaTalor KHUT U KYpPHAJIOB.
DnexkrponHas oubnnoreka mopraiga PODU http://www.rfbr.ru/,
Nudopmanmonnas cucrema "ExmHoe oxHO jgocTynma K - oOpa3oBarenbHBIM  pecypcam”
http://window.edu.ru/,
DnekTpoHHas OMOIMOTEKa MEXaHUKO-MaTeMaruueckoro gakynsrera MI'Y http://lib.mexmat.ru/,
OopasoBarenbHblii mpoekT A. H. Bapruna http://www.ph4s.ru/book _nano.html,
MexnyHaponHbslii  HayuyHO-OOpasoBatenbHbli  caiit  EqWorld:  http://eqworld.ipmnet.ru/,
http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mMup maremartndeckux ypaBHEeHHil. YdeOHO-
oOpa3zoBaTenbHas (U3UKO-MaTeMaTH4ecKass OHOIMOTeKa. DJEKTpOHHass OWMOMMOTEKa COIACPKHT
DjVu- u PDF-(aiinbl yueOHUKOB, y4eOHBIX MOCOOH#, COOPHUKOB 33124 M YIIPAKHEHHA, KOHCIICKTOB
JIeKIMA, MOHOTpaduii, CIIPABOYHUKOB U TUCCEPTALMI MO MaTeMaTHWKe, MEeXaHuke u Qusuke. Bee
MaTepHalibl TPUCIIaHbl aBTOPAMU M YHMTATEIIIMU WM B3sThl W3 VHTepHeTa (U3 WWW apXUBOB
OTKPBITOIO JJOCTYMA),
DnexrponHas oubiaroreka GOOGLE: http://books.google.ru/,

10) DnexTponnas 6ubimoreka usaarenbcrsa "Bener" hitp://venec.ulstu.ru/lib/.
11) Untepuer-Bepeus xypHaia "Yenexu ¢pusmueckux Hayk" http://ufn.ru/.
12) NudopmannoHHO-CIIpaBOYHas U MOMCKOBast cucrema http://www.phys.msu.ru/ obunmanbHbIi caiT

(I)I/I3I/ILICCKOI‘O (I)aKyJ'IBTeTa MOCKOBCKOT0O ToCcyaapCTBEHHOI'O YHUBCPCUTECTA,

13) http://www.scirus.com/ mouckoBasi cuctema Scirus,
14) http://www.physics.ru/ caiT no ¢pu3rKe HHTErPUPYET COACPIKAHNE YUSOHBIX KOMITBIOTEPHBIX KypPCOB

kommaann OU3NKOH, BeimyckaeMbpIx Ha KOMITAKT-IUCKAX, U WHIUBUIyaJIbHOE OOyUEeHHE Yepe3
HNHTepHET—TECTUPOBAHUE U IIEKTPOHHBIE KOHCYJIbTALINH,

15) http://www.physbook.ru/ ek TpoHHBIN Y4eOHUK (PU3HUKH.

16) Hayunas snexmponnas bubnuomexa. Pexxum nocryma: http://elibrary.ru/defaultx.asp.

17) XKypuaner uncmumyma ¢usuxu. Pexxum noctyna: http://www.iop.org/EJ/.

18) XKypHaisl ameprkaHcKoro ¢usmyeckoro odmiectsa. Pexxum gocryna: http://publish.aps.org/.
19) Faza oanneix nayunwvix acypuanos. Pexxum noctyna: http://www.sciencedirect.com/.

20) Knueu u scypranst uzoamenvcmsa Lllnpuneep. Pexxum nocryna: http://www.springer.com/.




