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AHHOTANMA

Kypc nocasiiieH pazHomMacmrabHOMy MOJETUPOBAaHHIO d(P(GEKTUBHBIX (PU3MYECKUX CBOMCTB TOPHBIX Opox. B
Kypce paccMaTpuBarOTCsl OCHOBBI TeopuH 3(dekTuBHBIX cpes, naeTcs omnpeneneHrue 3(QdeKTHBHBIX
(U3NUECKUX CBOMCTB TOPHBIX TOPOJI, aHU30TPONUU (PU3MYECKHX CBOWMCTB, MPOBOAUTCS O3HAKOMIICHHE C
OCHOBaMH TEH30PHON aJlreOpsl - MaTeMaTUYECKUM armaparoM, Ha KOTOPOM OCHOBaHA TeOpHs 3P(EeKTUBHBIX
cpen. PaccmarpuBaroTCsi TOHSTHS AaNCKeWJIMHTa M JayHCKEWIWHTa S(QQEKTUBHBIX (U3MUSCKUX CBOWCTB.
N3ygaroTcsi TEOpeTHYeCKHe OCHOBBI ITOCTPOEHHS METONOB, IO3BOJISIONIMX OHPEAETATh IPPEKTUBHbBIC
¢dusnueckue cBoicTBa, B OOIIEM Cllydae, aHM30TPOITHBIX MHUKPOHEOJHOPOIHBIX cpea. PaccmarpuBaroTcs
NPUYMHBl AHW30TPONMM (U3MUECKUX CBOICTB TOPHBIX IOPOJ B pPa3IUuHBIX MacmTtabax. M3ywarorcs
OCHOBHBIE METOABI TeOpHU S(P(PEKTHBHBIX CBOWCTB, MO3BOJSIOIIUE ONPENeNsaTh d(PQEeKTUBHBIE YIPYTrux
CBOMCTBA KaK M30TPOITHBIX, TAaK U aHU3OTPOIHBIX TOPHBIX MOpoA. bosbinoe BHUMaHME yAeseTcss METoaaM
pacueta A(QQEKTUBHBIX yNPYIHMX CBOMCTB TPEUIMHOBATBHIX TOPHBIX TOPOA. JleMOHCTpHpYIOTCS
MHOTOYHCJICHHBIC MPUMEpBl pEIICHHs MPAKTUYECKUX 3aJad C HCIOJIB30BAHUEM METONOB TEOPUHU
3G GEKTUBHBIX CPE.

1. leau u 3apauu

eap AUCUMNIMHBI

3HAKOMCTBO C OCHOBaMHU TeopHuH 3()(PEeKTUBHBIX cped 1 MeTogaMu pacueTa 3 (PeKTUBHBIX (PU3NIECKUX
(B OCHOBHOM, YIIPYT'HX) CBOWCTB TOPHBIX IMTOPOJ.

3agauu AUCHUILIHHBI

1. [TomyueHne cTyaeHTaMH OIBITA UCIOIB30BAHUS anmapara Teopuu 3Q(HEKTUBHBIX CPeA sl PeLICHUs
MPUKJIAJHBIX 33714, CBA3aHHBIX C OlpeaerIeHueM dPPEeKTUBHBIX (PU3NUECKUX CBOWCTB FOPHBIX NTOPO B
Pa3IMYHBIX MacIITadax, ¢ yueToM BO3MOXXHON aHU30TPOIHH ITHX CBOMCTB.

2. O3HakOMJICHHE CTYIEHTOB C OCHOBHBIMH OJTalaMH IIOCTPOCHUS MAaTeMaTHYECKHX MOJeIeH
b GEKTUBHBIX (PU3HUECKUX CBOMCTB TOPHBIX MTOPO]I.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3HaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 00NacT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTH
mpoheCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLITMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCunoHaNbHON e TeTbHOCTH

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
HCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccMOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CnocobeH BbIOUpaTh u (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATbH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PelICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh

pemieH

HC IIOCTaBICHHOMN 3aJiauu, IpOBCCTU

aHaIM3 pe3yNibTara U MPeJICTaBUTh BBIBOJIBL,
MIPUMEHSS 3HAHUS U HABBIKU B 00JIACTH
(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHH

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE IPOOJIEMBI, TIOJTy4aTh

HOBBIC

HAYYHBIC PC3YyJIbTAThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000NIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBAaHMN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUYCHHBIC
PE3ybTaThl

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

IMK-3.3 CnocobeH oIeHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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

3HAThb:

YMETb:

0a30BbIC TEOPETUYECKUE IMOJOKEHHS TCOPUH S(PPEKTUBHBIX CpPEI; OCHOBHBIC ATalbl M NPUHIIMIIBI
MOCTPOCHUSI MaTeMaTHUeCKUX Mopener 3Q(eKTUBHBIX (HU3NIECKUX CBOMCTB (B OCHOBHOM, YIIPYTHX)
TOPHBIX ITOPOJ] C YYETOM X Pa3HOMACIITAOHOTO CTPOCHHMS; OCHOBHBIE METO/bI pacueTa 3(pdeKTHBHBIX

(bHU3MUECKUX CBOMCTB TOPHBIX MOPOI.

CTPOUTH pa3HOMAcCHITA0HbIE MaTeMaTH4ecKue MoAeIH d(P(PEKTUBHBIX YIPYTUX CBOWCTB T'OPHBIX NTOPOA

C YYCTOM X aHU3OTPOIINHU.

BJIAJIETh:

MaTeMaTHYeCKUM armaparoM Teopud S(PQGEKTUBHBIX Cpel; OCHOBHBIMH METOIAAMHU OIPEICIICHUS
paszHoMacIITaOHBIX d3QPEKTHUBHBIX YIIPYTHX CBOHCTB TOPHBIX TIOPOJI.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIFHYIO paboTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenue 6 5
) OcHOBBl ~ TEH30pHOH  anreOpbl W 3 5
OCHOBHBIC TIOHSTHSI TEOPUH YIIPYTOCTH
OCHOBBI  TIOCTPOCHHUSI  pEIICHHS  JUIs
3 3 HEKTUBHBIX YOpyTUX CBOWCTB 16 5
MUKPOHEOIHOPOIHBIX CPe]




Metonst MaTeMaTH4YeCKOTO
4 MOJeNUpOoBaHus 3(P(GEKTUBHBIX YIPYTHUX 18 8
CBOWCTB IIOPOBO-TPELIMHOBATHIX CPEA

MaremaTtudeckoe MOJICITUPOBaHUE
5 3G GEKTUBHBIX YIPYTUX CBOWCTB TOPHBIX 12 7
nopox B MaciTade ceiicMueckux padoT
Hroro wacos 60 30
[ToaroTroBka K sK3aMeHy 0 uac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennuii)
1. Benenue

[Ipenmer Teopun 3hdexkTuBHBIX cpen. [IOHATHS MUKpPO- M MaKpoMaciiTada, MpelIcTaBUTEIHLHOTO
o0bema, craTHCTHYeCKOi omHopomHocTH. [loHsTHe »>ddekTuBHON cpeapl u  APPEKTUBHBIX
¢usnueckux cBoiicTB. [opHast moposa Kak MUKPOHEOIHOPOIHAsI M MaKPOCKOIMYECKH OJHOPOAHAs
cpena. PasHomacmrabHOe cTpoeHHe TOPHBIX Nopoj. OCHOBHBIC MacIITa0bl U3yUeHUS (PU3NUECKHUX
CBOMCTB TOPHBIX HOPOJI — KOJIJIEKTOPOB YITIEBOJOPOIOB. AHU30TPOIHS U HEOMHOPOIHOCT. [IpnunHb
AQHM30TPONHMH (PU3NIECKUX CBOWCTB FOPHBIX MOPOJ B Pa3HbIX MaciuTabax. [loHsTHE MaTeMaTndecKoi
Monend (G (GEeKTUBHBIX  (QU3MYECKUX CBOWCTB TOpPHBIX Topoa. [Ipumepsl  mocTpoeHUs
pa3sHOMacIITaOHBIX MaTeMaTHYECKUX Mojeel d(P(PEKTUBHBIX YIPYTUX CBOWCTB MOPOA-KOJUIEKTOPOB
YIJICBOIOPOAOB.

2. OCHOBBI TEH30PHOM anreOphl 1 OCHOBHBIE MOHATHS TECOPUU YIPYTOCTH

[lonsarue tensopa. Panr tensopa. Ilpumepsl TeH30poB paznuyHoro panra. CBoOOIHBIE M HEMBIE
uHaekchl. OCHOBHBIE MpaBwWiia TEH30pHOW anreOpbl. [loHSATHE TEH30pHOW CBEPTKH, HPUMEDPHI.
Tenzopsl HampspkeHui, Aedopmaunii. TeH30psl ynpyrocTd M MONATIAMBOCTH. 3akoH ['yka s
MPOU3BOIILHOW aHU30TPOIHOM cpesibl. CUMMETpHs TEH30pPOB HaNPsDKEHUH, AeQopMaliuii, ynpyroctu
U MOAATIMBOCTU. MaTpHuuHas 3aluch TEH30pa YHNPYrocTd. THMBI YIPYrod CHMMETPUHU U MPUMEPHI
reou3NYecKux Cpei pa3IM4YHbIX TUIOB cuMMmeTpuu. IIpeoOpazoBaHue KOMIIOHEHT TEH30pa IpH
[IOBOPOTE JEKAPTOBOM CHCTEMBI KOOPAMHAT.

Tema camocTOATENBHOI pabOTHl CTYICHTOB: 3allUCh CBEPTOK TEH30POB YIPYTOCTH U MOJATIMBOCTH
yepe3 KOMIOHEHTB! MaTpUILl YIIPYTrOCTH U NOAATIMBOCTH PA3JIMYHOTO TUIIA CHMMETPUHU.

3. OcHOBBI MOCTPOCHUS perieHus A1 3(P(PEKTUBHBIX YIPYTUX CBOWCTB MUKPOHEOIHOPOIHBIX Cpe.

OOmuit moxXoA K MOCTPOEHUIO pemeHus Al 3P (HEeKTUBHBIX YIPYTHX CBOCTB. Pu3nyeckne 0CHOBBI
metonoB @oiirra u Poiicca. I'panuubl 11 3((GEKTUBHBIX MOIYyIEH YNPYrOCTH IPOU3BOJIBHOM
aHn3oTponHoi cpensl. Meton Doiirra-Poiicca-Xwina. Yrmer Ditniepa. DddeKTUBHBIE yIpyrHe
CBOICTBA MOJIMKPUCTAIIIOB.

Cemecrtp: 2 (Becennuit)

4.  Merogsl  MareMaruyeckoro  MoAequpoBaHus — 3(GQEKTUBHBIX  YOPYTUX  CBOWCTB
[IOPOBO-TPEIIMHOBATHIX CPEL

Mertonel MozpenupoBaHuss 3()P(EKTUBHBIX YHPYTHX CBOMCTB H3OTPOIHBIX TOPOBO-TPELIMHOBATHIX
cpel, BKJIOUas MOPOJbl — KOJJIEKTOPb! YIJIEBOIOPOAOB. MeTonbl MOIEINPOBAaHUs, OCHOBAaHHBIE HA
pemeHun OmienOu, MPUMEHUMBIE I OOLIEero Cirydas aHU30TPOIHBIX cpel. CrenuanbHble METOIbI
IUISL MOZIENTUPOBaHUS 3(PEKTUBHBIX AaHU30TPOITHBIX YIPYTUX CBOWCTB MOPOJ C OPUCHTUPOBAHHBIMU
¢dumrononaceimieHHbiMu  TpemuHaMu. [lapameTrper Tomcena. Pacuer ckopocTell ynmpyrux BOJH B
AaHU30TPOIHBIX Cpelax.



Tema camocCTOSATENLHOW PabOTHI CTYIEHTOB: pacdeT TpaHull dPQPEKTHBHBIX MOAYJEH YHNpyroctd M
CKOPOCTEH yNpyrux BOJH JJIsi MOZAEJEH KOJUIEKTOPOB-yIsieBonopoaoB Meronamu doiirra u Policca.
Pacder 3¢ dekTUBHBIX MOAYIEH YIPYTrOCTH M CKOPOCTEH YNPYTrHX BOJH JJISi MOJENeH M30TPOITHBIX
MOPOJ — KOJUIEKTOPOB YIIIEBOAOPOIOB PA3IMYHBIMU METOJAMU.

5. Maremarnyeckoe MOAeIHpOBaHUE d(PPEKTUBHBIX YHPYTHX CBOWCTB TOPHBIX IMOpPOA B MacmTade
ceificmuueckux pador

Tonxkocnoucteie cpeabl. Meton beiikyca. Penienune 3amaun daronmosamernenus: Mmetogom ['accmana
JUTsl ©30TPOIIHBIX MOpox, MeTonoM bpayna-KoppuHry 1uist aHH30TPOITHBIX TOPO/I.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Teopus ynpyroctu mukporneogHoponasix cpen [ Texer]/T. 1. Hlepmeprop, -M., Hayka, 1977
2. BekropHoe ucuucienue u Hadana Tea3opHoro ucuncienus [Tekcr]/H. E. Kouun , -M., Hayka, 1965

3. Teopus ynpyroctu [Tekcr] / C. I1. Tumomenko, [Ix. I'yasep; nep. ¢ annt. M. U. Pelfitmana; ox pen.
I'. C. Illamupo - M.Hayka, 1979

4. Teopus ynpyrux BosH B kpuctamiax [Texct]/®. U. ®enopos, -M., Hayka, 1965

5. Mavko G., Mukerji T., Dvorkin J. The Rock Physics Handbook. 2nd Edition. Tools for Seismic
Analysis of Porous Media. Cambridge: Cambridge University Press, 2009. - 511 p.

6. Mavko G., Mukerji T., Dvorkin J. The Rock Physics Handbook. 3nd Edition. Cambridge:
Cambridge University Press, 2020. - 741 p.

JomnonHurenbHas aureparypa

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

1. https://runeft.ru/search/?q=%D0%B3%D0%B0%D1%81%D0%B5%D0%BC%D0%B8&how=r
2

https://runeft.ru/search/?q=%D0%B1%D0%B5%D1%80%D0%B5%D0%B7%D0%B8%D0%BD%D0
%B0&how=r

3. https://ntc.gazprom-neft.ru/search/?q=%D0%B1%D0%B0%D1%8E%D0%BA
4. https://www.researchgate.net/profile/Irina_Bayuk

5. https://www.researchgate.net/profile/Lev_Vernik

6. https://www.researchgate.net/profile/Jack Dvorkin

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[TonroToBneHHBIE COCTABUTENIEM IIPOTPAMMBI TIPE3ESHTAIIMH 110 BceM TeMaM (cymmapHo ~ 500
ClaiaoB).

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pPE3YyabTaTC HU3YUCHUA AUCHUIUIMHBI CTYACHT HOJUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:



— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

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

— pelIeHue 3a/1a4, MPEeAIaraeMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepUaIoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHWS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYeT OOpamarbcsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



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 NpuKIaTHON Te0PU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaspaGorunkm:

W.b. TTerpos, a-p ¢hus.-mar. Hayk, mpodeccop
C.A. Tuxoukui, 1-p ¢pu3.-MaT. HAYK
N.0O. batok, 1-p ¢u3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTY4YaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJabTaTax HCCIe0OBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

HayyHOH 3ajadye M  UHTEPIPETUPOBATH  I1OJYUYECHHBIE
pE3yNbTaThI
I[1K-3 Cnioco6en npopeccuonansio paborars ¢ ([1K-3.1  Ilonumaer npuHIMIBL pabOTHl  HMCIOJIL3YEMOTO

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanreM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

060py,Z[OBaHI/I$I (CHGL[I/IaJ'II/ISI/IpOBaHHBIX IIaKCTOB

MIPUKJIAJAHBIX TPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesyasrare wusyueHuss IUCHUIUIMHBI «®PU3MKa TOPHBIX MOPON M MaTeMaruyeckoe MOMAEITUPOBaHUE
(hM3HUECKUX TIOJNIEH B TEOJIOTHYECKON Cpeie» 00yUaroIuiics TOJKEeH:




3HATh:
0a30BbIC TEOPETUUECKUE IMOJOKEHHS TeOpUH 3(PQPEKTUBHBIX CpPEA; OCHOBHBIC ATalbl M HPUHIUIIBI
MOCTPOCHHUSI MaTeMaTHYECKUX Mopemed 3(peKTUBHBIX (PU3NIECKUX CBOHCTB (B OCHOBHOM, YIIPYTHX)
TOPHBIX IOPOJ] C YYETOM HX Pa3HOMACHITAOHOTO CTPOCHMS; OCHOBHBIC METO/BI pacueTa 3(pdeKTHBHBIX
(pM3NYECKUX CBOWCTB TOPHBIX MOPOL.

yMeTh:
CTPOUTDH pa3HOMACIITa0HbIE MaTeMaTHYecKue Moaesn d(P(HEKTUBHBIX YIPYTHX CBOMCTB TOPHBIX OPOX
C YYETOM UX aHU3O0TPOIIHUH.

BJIaJeTh:
MaTeMaTHYECKUM almaparoM Teopun S(QEKTUBHBIX Cpel; OCHOBHBIMH METOIAMHU OINpeeseHUs
paszHoMacIuTaOHbBIX APPEKTUBHBIX YIIPYTHX CBOHCTB TOPHBIX MOPOA.

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

[Ipumepsl 3agaHni 7151 CAMOCTOSITENILHON PabOThI CTYACHTOB:

1) Brepa3uTb yepe3 KOMIIOHEHTHl MaTpHUIbl YOPYrOCTH BBIPRXKEHHE  JJIsl MPOU3BOJIBHOM Cpelbl
reKCaroHaJIbHOW CUHTOHHH. (110 Teme 2).

2) BeIpa3uTh Yepe3 KOMIIOHEHTHI MaTPHLbI YIPYTOCTH MPOU3BOJIBHOTO Tejia YABOCHHYIO MJIOTHOCTH
YIPYToii SHEPTUH MPH PAaBEHCTBE HYIIO BCEX KOMIIOHEHT TeH30pa Je(opMaIiy, KpoMe AUaroHa bHBIX.
VYnpyrue cBOHCTBa Tesla OTHOCATCS K opTopoMOndeckoit cummerpui. (o Teme 2).

3) Onpenenuty rpanunel  Doiirra u  Policca mus  mopenu  kapOOHATHOTO — KOJUIEKTOPA,
MPECTABISIONIETO COOOK KapOOHAaTHYIO MAaTpHUIly CO CBOWCTBAMH IOJMKPHUCTAUIa KalbLUTa H
MMyCTOTaMHU, 3al0JTHEHHBIMU TUTacTOBOM Bonoi. (1o Teme 4).

4) Onpenenutrb MetonoMm beppumana 3¢dekTuBHBIE MOIYIIM BCECTOPOHHETO OOBEMHOTO CXKATHUS U
CIIBUTA JJISl MOJEJN KapOOHATHOTO KOJUIEKTOpA, NMPEACTABIAIONIEro co00il kKapOOHAaTHYI0 MaTpHIly CO
CBOWCTBaMH IMOJUKPHUCTAIIIA KAJIBLUTA U CHEePUUECKUMH TTOPaMHU, 3all0THEHHBIMH ra3oM. (1o Teme 4).

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOIIPOCOB
1. Kaxkue uHIEKCHI MOKHO TIEPECTABIIATH B MHJAEKCHOM 3alUCH TEH30pa yIPYTOCTH?

2. 3agaya omnpeneneHUs MAaTpUYHONW TMOPHUCTOCTH MO JaHHBIM CEHCMHUKHM OTHOCHTCS K 3ajayue
ariCKeWJIMHTa WIIH JayHCKeWIHra?

3. K kakoMy THUIy CUMMETPUHU OTHOCSITCA YNPYTHE CBOICTBA IUIACTa, cocTaBieHHOro u3 100 ToHkux
M30TPOIHBIX TOPU30HTAIBHBIX CI0EB?

4. Metonom bepprumaHna moiydeH MOAyIb BCECTOPOHHETO OOBEMHOTO CXKATHS MEHBIE TPAHUIHOTO
3HadeHus Poticca. MOXXHO 1T 3TO cUMTaTh OMMOKOM pacuera?

5. BepHo nu ytBepkaeHue, 4to Uil onperaeneHus koddduumenta IlyaccoHa H30TPOMHON cpenbl
JIOCTaTOYHO JIWIIhL 3HATh CKOPOCTH TPOMOJIBHONH W TONEepEeYHOH ympyrux BomH? BepHo nm Takoe
yTBepxkaeHue ans moxayns FOura?

6. CKOJIbKO HE3aBUCHMBIX MOJYJIEH yIPyTOCTH HY>KHO ISl TOJTHOM XapaKTEPUCTUKH yIPYTHUX CBOMCTB
cpenst Tuna VTI?

7. Uto Takoe MareMaTH4eckas Mojielb d3((HEKTUBHBIX PUINISCKUX CBOWCTB MTOPOJIBI?

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. Brlpa3suTh 4depe3 KOMIIOHEHTbl MAarTpHLibl YNPYIOCTH YABOEHHYIO IUIOTHOCTb YIIPYIOM 3HEpruu
AQHU30TPOIHON TOPHOM MOPOJIBI MPH PABEHCTBE HYJIO BCEX KOMIIOHEHT TE€H30pa AedopMaluu, Kpome
JMaroHalbHbIX. YIIPYIHe CBOWCTBA IIOPOJIbl OTHOCSTCS K FEKCArOHaIbHOM CUMMETPUH.

2. Bplpa3uTh depe3 KOMIIOHEHTbl MAarpHLbl YIPYIOCTH BbIpQKEHUE  AJISl IIPOU3BOJIBHOW Cpebl
cummerpun tuna VTI.

3. Paccuurares mapamerpsl Tomcena ansi 3agaHHOW Marpuubl 3((EKTUBHBIX YIPYTUX CBOWCTB
TPEILMHOBAaTON ITOPOJBI.



4. ITocTpouTh MOZENBHYIO CPENY VIS MOPOIBI-KOJIIEKTOPA YIIEBOAOPOAOB 3a1aHHOH MUKPOCTPYKTYPHI
(1o GoTO pacTpoBOii ANEKTPOHHONH MHUKpOCKonuH u nutudos). [lapamerpuzosars moxenb. [1ogodpatsh
YpaBHEHHUS CBSI3H MEXJ1y IMapamMeTpamMu MoJesu 1 3 (eKTUBHBIMU YIIPYTUMHU CBOHCTBAMHU.

5. Merogamu ®oiirra u Poiicca onpenenuTs TpaHUYHbIE 3HAYEHUS MOIYJEH YIPYTOCTH JUIs
TEPPUTEHHOTO KOJUIEKTOpa YIJIEBOAOPOIOB C 3aJaHHBIM THUIIOM HACBHIIIEHHUS ITyCTOTHOTO MPOCTPAHCTBA
U 33JaHHBIM MUHEpaJIbHBIM COCTaBOM B Juarna3oHe nopucroctu ot 0 1o 30 %.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh UX Ha NPAKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka oOmIMYHO § Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xoporio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, IPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomo 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
OneHka ymoBIETBOPUTENbHO 4 Oaiya - BBICTABISETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBI,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka ymoBIETBOPUTENbHO 3 Oaiya - BBICTABISIETCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarolnlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCS CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COJCp)KaHUs y4eOHON IporpaMMbl JAWUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIE 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO | 0ayml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX TOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIIOBBIX MPAKTHUYECKHX
3ajay.

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

JuddepennmpoBannpiii 3a4€T TPOBOAATCS B ycTHOW (opmMe mo Owmieram. B kaxmom Ouiere
NpPE/ICTaBICHO JBa TEOpPETHYECKWX Bompoca. [lpum mpoBemeHmm 3au€ra  oOydaromeMmycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocss He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



