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AHHOTANMA

Kypc nocsiiieH pazHomMacmrabHOMy MOJETHUPOBAHHIO d(PPEKTUBHBIX (PU3NYECKHX CBOMCTB TOPHBIX Hopon. B
Kypce paccMaTpuBaIOTCSl OCHOBBI TeopuH 3(QeKTuBHBIX cpen, naeTcs ompeaeneHrue 3(Q(eKTUBHBIX
(U3MUECKUX CBOIMCTB TOPHBIX TOPOJ, AaHU3OTPONUH (PU3UYECKUX CBOWCTB, MPOBOJUTCS O3HAKOMIICHHE C
OCHOBaMH TEH30PHOW anreOpsl - MaTeMaTHYECKUM allliapaTtoM, Ha KOTOPOM OCHOBaHa Teopus 3(h(HEeKTHUBHBIX
cpen. PaccMarpuBaroTCsl TOHSTHS AanCKEeWIMHTa M JayHCKeHnuHra 3(QeKTUBHBIX (PU3NYECKHX CBOMCTB.
N3ygarorcsi TEOpeTHYeCKHe OCHOBBI IOCTPOCHMS METOJOB, MO3BOJIIOMINX ONpenesath 3(dexTuBHbIC
(du3nuecKue CBOWCTBA, B OOIIEM Ciydae, aHU30TPOIHBIX MHKPOHEOIHOPOIHBIX cperl. PaccMarpuBaroTcs
INPUYMHBl AHW30TPONMH (U3MUYECKUX CBOMCTB TOPHBIX IOPOA B pa3iIM4HbIX MaciTabax. M3ydarorcs
OCHOBHBIE METOABI TeOpHH S(P(PEKTHBHBIX CBOWCTB, MO3BOJSIOIIUE ONPEAeHsaTh d(PQeKTUBHBIE YIpyrux
CBOMCTBA KaK M30TPONHBIX, TAK M aHW30TPOIHBIX T'OPHBIX MOpoA. bosbinoe BHUMaHME yaeiseTcss MeToAaM
pacueta 2(](QeKTUBHBIX yNPYrHX CBOWMCTB  TPEIIMHOBATHIX TOPHBIX MopoA. JleMOHCTpupyroTCs
MHOTOYHCJICHHBIC NPUMEPBl PELICHUS MPAaKTHYECKUX 3aJad C HCIOJIb30BAaHMEM METOJOB TEOPHHU
3G GEKTUBHBIX CPE.

1. leau u 3apauu

eap AUCUMNIMHBI
3HAaKOMCTBO C OCHOBaMH Teopuu 3PPEKTUBHBIX cpell U MeToJaMu pacueTa 3Q(HEeKTUBHBIX (PU3NIECKIX
(B OCHOBHOM, YIIPYT'HX) CBOWCTB TOPHBIX IMTOPOJ.

3agaun AU COMIIHHBI
1. [TomyueHne cTyaeHTaMH OIBITA UCIOIB30BAHUS anmapara Teopuu 3Q(HEKTUBHBIX CPeA sl PeLICHUs
NPUKJIAJHBIX 33/1a4, CBA3aHHBIX C onpeneneHneM 3P eKTUBHBIX (U3MUECKUX CBOMCTB TOPHBIX HOPOJ B
Pa3IMYHBIX MacIITadax, ¢ yueToM BO3MOXXHON aHU30TPOIHH ITHX CBOMCTB.

2. O3HakOMIICHHE CTYJICHTOB C OCHOBHBIMH JTallaMd MOCTPOCHHS MaTeMaTH4eCKuX Mojenei
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 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00NacT (PU3NKO-MATEMATHIECKUX HAyK

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

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
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 COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacTh cBoeill mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 Cnocoben aHanu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], 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 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
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 HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

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

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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

3HAThb:

YMETb:

0a30BBIC TEOPETUYECKUE IMOJOKEHHS TCOPUH SPPEKTUBHBIX CpPEI; OCHOBHBIC JTalbl M HPUHIUIBI
MOCTPOCHUSI MaTeMaTHUeCKUX Mopener 3Q(eKTUBHBIX (HU3NIECKUX CBOMCTB (B OCHOBHOM, YIIPYTHX)
TOPHBIX MOPOJ] C YYETOM UX Pa3HOMACIITAOHOTO CTPOCHUS; OCHOBHBIE METOJIBI pacyeTa d(PPEeKTUBHBIX

(bHU3MUECKUX CBOMCTB TOPHBIX MOPOI.

CTPOUTH pa3HOMAcUITa0HbIE MaTeMaTn4ecKkue MoaeaH 3((EKTUBHBIX YIIPYTUX CBOWCTB TOPHBIX NTOPOX

C YYCTOM X aHU3OTPOIINHU.

BJIAJIETh:

MaTeMaTHYeCKUM aInaparoM Teopuu SPQPEKTUBHBIX CpEl; OCHOBHBIMH METOIAMH OIpEICICHHS
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  anreOpel U 3 5
OCHOBHBIC TIOHSTHSI TEOPUH YIIPYTOCTH
OCHOBBI  TIOCTPOCHHUSI  pEIICHHS  JUIs
3 3 HEKTUBHBIX YOpyTUX CBOWCTB 16 5
MUKPOHEOIHOPOIHBIX CPe]




Metonst MaTeMaTH4YeCKOTO
4 MOJENUPOBaHUs 3PPEKTUBHBIX YNPYTHX 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 >ddexTuBHBIX cpea. [loHATHS MHKpO- M MakpomacmiTaba, MpeAcTaBUTEIBHOTO
o0bema, craTHCTHYeCKOW omHopomHocTH. I[loHstne sddexTuBHOM cpeabl U dPdeKTHBHBIX
¢usnueckux cBoiicTB. ['opHas mopoga Kak MUKPOHEOIHOPOIHAs M MaKPOCKONWYECKH OIXHOPOIHAS
cpena. PasHomacmrabHoe crpoeHne ropHbIX mopoa. OCHOBHBIE MacmITaObl M3ydeHUs (DU3UYCCKUX
CBOMCTB TOPHBIX OPOJI — KOJIJIEKTOPOB YITIEBOAOPOIOB. AHM30TPOIIUS U HEOIHOPOIHOCTH. [IpnunHsbI
AQHM30TPONMH (PU3NIECKUX CBOWCTB FOPHBIX MOPOJ B Pa3HbIX MaciuTabax. [ToHsTHE MaTeMaTndecKoi
Monend  d(h(GEeKTUBHBIX  (QU3MYECKUX CBOWCTB TOPHBIX mopoxa. [Ipumepsl  mocTpoeHUs
pa3sHOMacIITaOHBIX MaTeMaTHYECKUX Mojeiel d(PPEKTUBHBIX YIPYTHUX CBOWCTB MOPOI-KOJUIEKTOPOB
YIJICBOIOPOAOB.

2. OCHOBBI TEH30PHOM anreOphl 1 OCHOBHBIE MOHATHS TECOPUU YIPYTOCTH

[lonsarue tenzopa. Panr tensopa. Ilpumepsl TeH30poB paznuuHoro panra. CBOOOAHBIE U HEMbIE
uHaekchl. OCHOBHBIE TpaBHUja TEH30pPHOH anreOpbl. [loHsATHE TEH30PHON CBEPTKH, NPUMEPHI.
Tenzopsl HampspkeHui, Aedopmaunii. TeH30psl yNpyrocTd W MONATIMBOCTH. 3akoH lyka uis
MPOU3BOJILHOW aHU30TPOITHOW cpelibl. CHMMETpHS TEH30pOB HANpPsDKEHUH, JieopManuid, ynpyrocTu
U TOJATIIMBOCTH. MaTpuyHas 3anuch T€H30pa yNpYyrocTH. THUIBI yIPYrod CHMMETPUU U MPUMEPHI
reou3NYecKux Cpei pa3IM4YHbIX TUIOB cuMMmeTpuu. IIpeoOpazoBaHue KOMIIOHEHT TEH30pa IpH
[IOBOPOTE JEKAPTOBOM CHCTEMBI KOOPAMHAT.

Tema camMOCTOATENBHON pabOTHl CTYACHTOB: 3allUCh CBEPTOK TEH30POB YIPYTrOCTH W MOAATIIMBOCTH
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 Doiirra u Poiicca. I'panuiel s 3QQEeKTUBHBIX MOAYJEH yHOpPyroctu NpPOU3BOIBHOM
aHm30TponHON cpenapl. Meton Doiirta-Poiicca-Xwmma. Ymer Diinepa. JddekTuBHbie ynpyrue
CBOICTBA MOJIMKPUCTAIIIOB.

Cemecrtp: 2 (Becennuit)

4.  Merogsl  MareMaTM4eCKOrO  MOACTUPOBaHHUA  IPQPEKTHBHBIX  YIOPYTHX  CBOMCTB
[IOPOBO-TPEIIMHOBATHIX CPEL

Mertonsl MozpenupoBaHus 3()(EKTUBHBIX YNPYTHMX CBOHCTB H30TPOIHBIX MOPOBO-TPEIIMHOBATHIX
cpell, BKJIIOUas MOPOJbl — KOJIJIEKTOPhI yIIIEBOAOPOAOB. MeTolbl MOAEIMPOBAHUS, OCHOBAaHHbIE HA
pemeHun Dmenou, MIPUMEHUMBIE AJIs1 OOIIEro ciiydyasi aHW30TPONHbIX cpel. CrienualibHble METObI
IUISL MOZIETUPOBaHUS 3(PEKTUBHBIX AaHU30TPOITHBIX YNPYTUX CBOWCTB MOPOJ C OPUEHTUPOBAHHBIMU
¢mononaceimieHHbiME  TpemuHaMmu. [lapamerper Tomcena. Pacuer ckopoctell ynpyrux BOJH B
AaHU30TPOIHBIX Cpelax.



Tema camoCTOSITENLHOW PabOTHI CTYIEHTOB: pacdeT rpaHull 3pQEeKTUBHBIX MOAYICH YHpPyrocTd u
CKOpOCTEH YNpyrux BOJH ISl MOJAENIEH KOJUIEKTOPOB-yriieBogopoaoB merogamu doiirra u Poiicca.
Pacder 3¢ dekTUBHBIX MOAYIEH YIPYTrOCTH M CKOPOCTEH YNPYTrHX BOJH JJISi MOJENeH M30TPOITHBIX
MOPOJ — KOJUIEKTOPOB YIIIEBOAOPOIOB PA3IMYHBIMU METOJAMU.

5. Maremarudyeckoe MozenupoBaHue 3(P(EeKTUBHBIX YNPYTHX CBOMCTB FOPHBIX MOPOX B MacmiTade
ceificmuueckux pador

Tonxkocnoucteie cpenbl. Meron belikyca. Pemenue 3ajgaun uirongo3amenienns: MetoioM ['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
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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.
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%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 JIUCHUIUIMHY, JIOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA JUCHUIIIMHBI CTYACHT MJOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
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 y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTIO U3yUEHUS;

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

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJicHUs MaTepUaIoOM CITYy>KAT YyMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OWUTHCS MOHMMaHUS M3y4aeMOro Marepuaia, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH W3y4YeHHs] OTACIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamaThCsl 3a KOHCYNBTAIMSIMHU
MPEIoIaBaTelio.

Bo3MoxkeH npoMeKyTOUHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEIICHUS 331a4 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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 Crocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIUYUCIUTEILHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
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 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOJIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KA4eCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HayyHOH 3ajade M HUHTEPHPETHPOBATb  IOIyYEHHBIE
pE3yNbTaThI
[1K-3 Cnioco6en npopeccronansuo paborars ¢ [[IK-3.1 Ilonumaer npuHUMOB paboOTBl  HCIONIB3YEMOIO

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 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesyasrare wusydeHus: IUCHUIUIMHBI «®U3MKAa TOPHBIX MOPOI M MaTeMaTU4YecKoe MOJIEIUPOBAHUE
(hM3HUECKUX TIOJNIEH B TEOJIOTHYECKON Cpeie» 00yUaroIuiics TOJKEeH:




3HATh:
0a30BbIC TEOPETUUECKUE IOJIOKEHHUS TEOpUH 3(PPEKTUBHBIX CpPEI; OCHOBHBIE 3Talbl U IPUHIUIIBI
MOCTPOCHHUSI MaTeMaTHYECKUX Mopemed 3(peKTUBHBIX (PU3NIECKUX CBOHCTB (B OCHOBHOM, YIIPYTHX)
TOPHBIX MOPOJ] C YIETOM MX Pa3HOMACIITAOHOTO CTPOEHUS; OCHOBHBIE METO/BI pacyeTa d(PEeKTUBHBIX
(pM3NYECKUX CBOWCTB TOPHBIX MOPOL.

yMeTh:
CTPOUTDH pa3HOMACIITa0HBIE MaTeMaTHuyecKue MoJenu 3GEKTUBHBIX YIIPYTHX CBOMCTB TOPHBIX MTOPOJ
C YYETOM UX aHU3O0TPOIIHUH.

BJIaJeTh:
MaTeMaTHYECKUM aIlaparoM Teopuu S(PQPEKTUBHBIX CPEl; OCHOBHBIMHU METOIAMM OIpE/IeICHHS
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) BrIpa3sutp 4epe3 KOMHOHEHTHl MAaTPULBI YNPYTOCTH BBIPAXECHHE Ui HPOHU3BOJIBHON Cpelbl
reKCaroHaJIbHOW CUHTOHHH. (110 Teme 2).

2) BrIpa3uTh uepe3 KOMIOHEHTBl MaTpHIlbl YIPYTOCTH HMPOU3BOIBHOIO TeJa YIABOCHHYIO IIOTHOCTh
YIPYToi SHEPTUH NPH PABEHCTBE HYIIO BCEX KOMIIOHEHT TEH30pa Je(opMannu, KpoMe TuaroHalIbHbIX.
VYnpyrue cBOHCTBa Tesla OTHOCATCS K opTopoMOndeckoit cummerpui. (o Teme 2).

3) Onpenenuty rpanunsl  QDoiirra u  Policca s Momenw  kapOOHATHOTO — KOJUIEKTOPA,
MPECTABISIONIETO COOOH KapOOHAaTHYI0 MAarTpHUIly CO CBOWCTBAMH IOJUKPHCTAUIa KaJbLUTa H
MMyCTOTaMHU, 3al0JTHEHHBIMU TUTacTOBOM Bonoi. (1o Teme 4).

4) Onpenenutrb MetonoMm beppumana 3¢dekTuBHBIE MOIYIIM BCECTOPOHHETO OOBEMHOTO CXKATHUS U
CIIBUTA JJIS1 MOJIEJIM KapOOHATHOTO KOJUIEKTOpA, MPEACTABIISAIONIEro co00i KapOOHATHYI0 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

[TepeueHb KOHTPOIBHBIX BOIPOCOB

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

2. 3agaya ompeneieHUs] MAaTPUYHON TOPUCTOCTH MO JIAHHBIM CEMCMHMKH OTHOCHTCS K 3ajaue
ariCKeWJIMHTa WIIH JayHCKeWIHra?

3. K KkakoMy THUIly CHMMETPHUM OTHOCSTCSl YIPYrHe CBOMCTBA miacta, cocTaBieHHOro u3 100 ToHKuX
M30TPOIHBIX TOPU30HTAIBHBIX CI0EB?

4. Metonom beppumana monydeH MOIyib BCECTOPOHHETO OOBEMHOTO CXKATHsS MEHbIIE TPAaHUYHOTO
3HadeHus Poticca. MOXXHO 1T 3TO cUMTaTh OMMOKOM pacuera?

5. BepHo nu ytBepkaeHue, 4to Uil onperaeneHus koddduumenta IlyaccoHa H30TPOMHON cpenbl
JOCTAaTOYHO JIMIIb 3HAaThb CKOPOCTH MPONOJBHOW M TONEPEeYHOH ynpyrux BosiH? BepHo 5m Takoe
yTBepxkaeHue ans moxayns FOura?

6. CKOITbKO HE3aBUCHMBIX MOJYJIEH yIPyTroCTH HY>KHO IS TIOJTHOW XapaKTEPUCTUKH YIPYTUX CBOMCTB
cpenst Tuna VTI?

7. Yto Takoe Matemarnueckas Moaeib 3Q(HEeKTUBHBIX PU3NUIECKUX CBONCTB IOPOIBI?

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. Brlpa3suTh 4yepe3 KOMIIOHEHTbl MAaTpHIbl YNPYIOCTH YABOCHHYIO ILIOTHOCTb YIPYIroW 3HEpruu
AHU30TPONHON TOPHOW MOPOIBI MPHU PABEHCTBE HYIIO BCEX KOMIIOHEHT TE€H30pa AedopMaluu, KpoMme
JMaroHalbHbIX. YIIPYIHe CBOWCTBA IIOPOJIbl OTHOCSTCS K FEKCArOHaIbHOM CUMMETPUH.

2. Brlpa3uTh 4epe3 KOMIIOHEHThl MaTpHULbl YIPYTOCTH BBIPAKEHME  JJI IIPOU3BOJIBHOM Cpelibl
cummerpun tuna VTI.

3. Paccuurars mnapamerpsl TomceHa sl 3aJaHHOM MaTpuibl 3PQEKTUBHBIX YIPYTHUX CBOWMCTB
TPEILMHOBAaTON ITOPOJBI.



4. ITocTpouTh MOZIENBHYIO CPEAY Ul MOPOIBI-KOIJIEKTOPa YIIIEBOAOPOAOB 3aJaHHOH MUKPOCTPYKTYPBI
(o ¢oTo pacTpoBoii EKTPOHHON MuKpockonvu U nutudos). [MapamerpuzoBars mozens. [Tomoopars
YpaBHEHHUS CBSI3H MEXJ1y IMapamMeTpamMu MoJesu 1 3 (eKTUBHBIMU YIIPYTUMHU CBOHCTBAMHU.

5. Merogamu @oilirra u Policca omnpenenuTs TpaHUYHbIE 3HAYEHUS MOAYJIEH YIPYroCTH I
TEPPUTEHHOI0 KOJUIEKTOPa YIIEBOAOPOIOB C 33JaHHBIM THUIIOM HACHIIEHHS IIyCTOTHOTO IPOCTPAHCTBA
U 33JaHHBIM MUHEpaJIbHBIM COCTaBOM B Juarna3oHe nopucroctu ot 0 1o 30 %.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpPOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNN KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE TPU PEIICHUM KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATh IOIy4YEHHbIC 3HAHUS HA IMPAKTUKE, HO HEIO0CTAaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHMs Ha MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
OneHka yIOBIETBOPUTENHHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapylIEHUs] JIOTUYECKOH IMOCIeJ0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH MporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENBLHO 2 Oajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH 4acTH
OCHOBHOTO COAEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIMyCKaeT rpyOble OmHOKH B
(hopMyIIMPOBKaxX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO 1 0aiim - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUN IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsoNINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBanuplii 3a4€T MPOBOIATCS B YCTHOW ¢opme mo Owireram. B kaxaom Owuiere
NpPE/ACTaBICHO JBa TEOpPETHYECKMX Bompoca. I[lpm mpoBeneHumu 3auéra  oOydaromiemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocss He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



