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npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
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AHHOTANMA

B kypce merasbHO pacCMOTpPEHbl MEXaHHYECKHE IPOLECCHl, MPOTEKAOUIME B XOAe OypeHMs CKBaXKHH.
Bypenue ckBakuHBI C MEXaHWYECKOM TOYKU 3pPEHMS MPEACTABISET COOOM mMpolecc pe3KOro TeXHOTCHHOIO
HapylleHUs CIUIOIIHOCTH TOPHBIX IOPOA, SBIIAIOLIMXCS HEOJHOPOAHBIMH TI'€TEPOreHHbIMM cperaMu. B
npouecce OypeHHs] BOSHUKAET Psii KOHTAKTHBIX 3a/1a4 TEOPUH BA3KOYNPYTOIUIACTUYHOCTH, PEIICHHE KOTOPBIX
COIIPSDKEHO CO 3HAYUTENIbHBIMU TEOPETUUECKUMU, METOIUYECKUMHU U BBIYMCIUTEIbHBIMU TPYAHOCTAMU. B TO
XKe BpeMmsl, sl TOro, 4ToObl mpolecchl OypeHuss NpoTeKaan Oe3aBapuiiHO, HEOOXOAMMO HMMETh CIIOCOOBI
peleHns Takux 3a1ad. B pamkax kypca OyayT mpencTaBieHbl OCHOBHBIC MOAXO/bI, UCTIONB3YIOIINECs ceifuac
Ha TPaKTUKE AJISl MPOTHO3UPOBAHMA (PU3MUECKUX M TEXHOJOTMYECKUX IMPOLECCOB NMPU OypeHHH, a TaKKe
0003HaYeHbl OCHOBHBIC HAIIPABJICHUS PA3BUTHA 3TOH 00JACTH, NMPEACTABISAIONIMECS NPUOPUTETHBIMU Ha
CETOHAIIHUI MOMEHT.

OtnenbHOE BHUMaHUE B paMKax JMCLHUILIMHBI YIEISIETCS T€OHaBUTalMH — 3a7a4e YTOUHEHHs IIaHUPYeMOn
TPAEeKTOPUU CKBAXHMHBI B Xozie OypeHHs ¢ Leibio ee ontumu3anuu. Ha maHHBIE MOMEHT OOJBIIMHCTBO
CYLIECTBYIOIIMX PEUICHHH OSTHUX 3a1ad SBISIOTCS WHXXGHEPHBIMH, TPEeOYIOUMMH JIOTIOJIHUTEIBHOTO
OCMBICJICHUS ¥ MCTIOJIb30BAaHMS HAyYHBIX IOIXOAOB IS IPEOIOJICHHS CyIeCTByoIMX npoduem. Llens kypca
— O3HAaKOMHTH cIlylareneld ¢ 3TUMH OpoOieMaMd W MPEUIOKUTh HampaBlIeHUs, B KOTOPBIX 3HAHUS,
nony4yeHHele B Xxofie oOydeHuss B M®OTU, moryT OBITh HCIIONB30BaHBI CO 3HAYUTEIBHOW MPaKTHUECKON
orTmaueld. B 3axiounTenbHOM YacTM Kypca paccMarpuBarOTCsl OCOOCHHOCTH OypeHHsl Ha IIesib(OBBIX
MECTOPOXKICHUSIX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- 3HAKOMCTBO C (I)I/I3I/I‘leCKI/IMI/I nponeccamu, NpoOTCKAOIIUMHU B XO4C 6ypeHI/I$[ CKBa>XHH, IIOHATHCM H
OCHOBHBIMH 3aJja4aMM TI'€OHaBUTallMU; O3HAKOMJICHHMEC C OCHOBHBIMH CYIICCTBYIOIIMMH IOAXOAaMU
peIICHNA KOHKPCTHBIX 3a/la4 U HAIIPABJICHUAMU UX PA3BUTHS.

33]13‘[1/[ JAUCHUIIINHBI

- MOJTyYeHHE CTYACHTaMHU MMOHMMAHUS KOHTAKTHBIX 33734 TEOPHH BA3KOYNPYTOIUIACTUYHOCTH M ITyTeH
UX pelleHMs;

- 03HAKOMJIEHHE CTYAECHTOB C TEXHOJIOTHYECKUMH TPOLIeCCaMu P OypeHuH;
- [I0JIyY€HHE CTYICHTaMH IOHUMAaHMsI 33]]aui TCOHABUTallUU U ITyTeH ee peLeHMUs.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBLHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4YHbIC 3HaHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyanamentanbibix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0NIACTH ONBIT W PpEe3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o00nacTu
(hM3UKO-MaTeMaTHIEeCKUX HAayK npoecCuoHaTbHON e TEIHHOCTH

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

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEBHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |nMcciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHOU
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTb

Ha Hay4YHOM SI3bIKe (OPMYITHPOBATH OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
npoQeCCHOHANBHBIC 331291 HCIIOJIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW AEATEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN




OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabdaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHuns

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B 0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yJabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYecKue MOAENM Ul OIHUCAaHMA  H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBAaHMI K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

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

3HAaThb:

- OCHOBHbIE (PU3UUECKHUE MTPOIIECCHI, IIPOTEKAIOLINE B X0/Ie OypeHHs;
- IOCTAHOBKY KOHTAKTHBIX 33/1a4 TEOPHH BA3KO-YIPYro-TUIACTHYHOCTH;
- OCHOBHBIE IIPOOJIEMBI, BO3HUKAIOIINE B X0[€ OypeHHs, U CYIIECTBYIOIINE ITyTH UX PEIICHNUS.

YMETb:

- UCTIONIB30BaTh CTAHIAPTHBIE METO/IBI ONIPEENICHNs] PUCKOB ITpU OypeHuH;

- paccUMTHIBaTh KOHUEHTPALMIO HANPSKEHUH B OKPECTHOCTU CKBAXKUHBI IS PA3IMUHBIX YCIOBHHA Kak
OypeHus, Tak M yCJIOBHUH 3ajeraHus Mopoy;

- BBIOMpATh ONTUMAaJIbHBIE METO/IBI PEILICHUS 3324 TCOHABUTALIUN U IPUMEHSTh HX.

BJIAJIETh:

- MareMaTH4eCKUM aIlllapaToM MEXAaHUKH Cpel, XapaKTEpU3YIOLIUXCS BS3KO-yIPYyTo-IIaCTHYECKON
peosorueit, anmnaparToM pelieHus] KOHTAKTHBIX 3a1a4H.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI

pabora

1 Beenenue 1

2 3anava Kuprna 3 1

3 bypenue B mopomax Cco  CIOXHOH ] 4

peosoruei




4 Bypenue HaKJIOHHO-HallpaBJIEHHBIX ) |
CKBa)XKMH

5 KonrakrHas 3anaua npu OypeHuun 4 2

6 OnTtuMuzanusi  TpaekTOpuH  OypeHwusl. 6 3
I'eonaBuranus

7 Bypenue ckBaxuH Ha mienbde 6 3

Nroro yacos 30 15

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennuii)
1. Benenue
bypenne ckaxuH. OCHOBHBIE TEXHOIOTHYECKHUE MpoIiecchl. Prcku npu OypeHuu.
2. 3agagya Kupma

[Ipobnema xoHueHTpanuu HanpsbkeHuid. [lnmockas 3amaya teopum ynpyroctu. DyHkums OWpH.
KoHueHnTpanuss HanpsokeHUH B OKPECTHOCTU KpyIJIONO OTBEPCTHS IPU PACTSDKEHUMM TOHKOM
JIMHENHO-YIIPyTOM HM30TPONHOM IUIACTUHBL: aHamuTH4ecKkoe pemeHne Kupma. Konumenrtpanus
HaIIpSDKEHUM B TOHKOW JIMHEHHO-YNPYTOM M30TPOIHOM IUIACTHUHE, MOABEPracMOM [ByXOCHOMY
cxarnto. KoHIeHTpalys HalpspDKeHAN TIPH CABUIE. YUeT TpeX IIABHBIX HANPSDKEHUN MPU IEpexoe
K IICEBIOTpeXMEpHOMY ciyyaro. Ciryyail HOpMaJIbHOTO JIaBJICHUS Ha IpaHulie oTBepcTus. [laBieHue
U TUIOTHOCTH OypOBOIO pacTBoOpa.

3. BypeHue B mopoJax co CI0KHON peosoruen

Paspymenne B 00nacTH KOHIEHTpAUMK HanpsoKeHWHA. MeXaHM3Mbl XPYIKOTO pa3pyLICHUs MOpOL
OKOJIOCKBR)KMHHOH 30HBI. BhIBaniooOpa3oBaHMe M MHUIMALUS TPEIIUH pacTsbkeHus. [lmactnueckne
nepopmanuu B 00JacTM KOHLEHTPALUMHM HANPsDKEHUH. AHAIMTUYECKOE pELICHHE 3aJadu
KOHLIEHTpallUy HalpsDKEHUH IpU JIBYXOCHOM CXAaTUM TOHKOW YIPYro-IUIACTUYECKOW IIJIACTUHBI.
CuiiBKa aHATUTHYECKUX PEIICHUH Ha KOHTAaKTe YIPYroW U miacTudeckoil oonacreid. KonueHtpanus
HaIpsDKEHUH B MICEBIOTPEXMEpPHOM citydae. KoHIEHTpalus HalpspKeHUM B aHU30TPOIIHOM Cllydae.
HecoBmanenne mIOCKOCTE CHMMETPHUM AHU30TPONHOW CpeAsl M HANpaBICHUM INIaBHBIX
HaTpSDKCHUH — BIUSHUE Ha OOJIACTH pa3pylICHUs OKOJIOCKBRKMHHOW 30HBI. BhiBanmooOpa3oBaHue
JUISL pa3iIM4YHbIX KPUTEPUEB paspylleHHs. Baskoynpyruii cimydail: 3agava Kupima npu pacTskeHHH
TOHKOM Bsi3koympyroil mmactussl. [lpuniun Bombereppa. 3aMmkHyTas cucTeMa YypaBHEHH,
olnpeAenromas KOHIICHTPALUIO HanpspKEHNUN JUIS ciyqast AHU30TPOITHON
BA3KO-YIIPyTro-IUIaCTUYECKON Cpebl.

4. BypeHue HaKJIOHHO-HAlPaBJIEHHBIX CKBAYKUH

HecoBnanenue rmaBHOW OCH TE€H30pa HANpPsDKEHWH M OCH CKBaXKHHBI. Ilepexon OT TEKTOHHYECKHX
HaIpsDKEHUH K [JIaBHBIM HAIIPSDKEHUSIM B OKOJIOCKBR)KMHHOM IpocTpaHcTBe. [IpocTpaHcTBEeHHas
OpHUEHTALMS BBIBAJIOB U TPELIMH PACTSDKEHUS B HAKJIOHHO-HAIPABICHHBIX CKBaKWHAX.

5. KonrakrHas 3agaya npu OypeHuu



bypenne kak pauHaMpyeckuid mponecc. V3MeHeHHe HANpsSHKEHHOTO  COCTOSHHSA — TOPOJ
OKOJIOCKBR)XKMHHOHM 30HBI B xofe Oypenus. CTporas HOCTaHOBKAa KOHTAKTHOM 33/laudl C Y4EeTOM
9BOJIIOLIMM TPaHUIBl HAPYIIEHUS CIUIOIIHOCTH FOpHOW nopozsl. Ilepexon Kk AMHAMUYECKOMY CITy4aro
YPaBHECHMM, OIpEACISIIONIMX  KOHLUEHTPALMIO  HAOpsDKEHUM  JUId  Ciy4das  aHWU30TPOITHOM
BA3KO-YNPYTO-IJIACTHYECKOM Cpellbl M YacTHBIX ciaydaeB. MeTonpl peleHUs KOHTAaKTHOW 3aJadu:
YHCJICHHOE MOJIECIMPOBAHUE U UH)XEHEPHBIE MIOJXOABI.

6. Onrumu3zanus TpacktTopun OypeHus. [eonaBuranus

Pucku npu OypeHun. AHanu3 HEONPEACICHHOCTH, WMCTOYHUKM OIIMOOK B HMCXOAHBIX JAHHBIX.
KonnuecTBeHHass BepOATHOCTHAsi OLEHKa pucKoB npu Oypenun. IlpenOyposas momens u ee
aKTyalIn3auus Opy NOITyYeHUH HOBBIX JaHHBIX. Bb10op ontumanbHoi Tpaekropuu Oypenus. bypenune
B TNPUPA3IOMHBIX 30Hax. Paznmuume mexmay Hambonee O€30MacHON TpaeKTOpUEd M TpaeKTOpHEH,
JOITyCKAIOIUX HauOobiIyto o00bvy. [ eonaBuranus. TexHonornueckue pemeHus i OnpeaeIeHus
TEKyIIeld TPaeKTOPUU CKBaKUHBI. VICTOUHMKH JOTOMHHUTENBHBIX JAHHBIX Ipu OypeHun. bypenue
TOPU30HTAJILHBIX CKBKUH B TOHKHX CJIOSX. 3aKaHUMBAHUE CKBAXKHH.

7. Bypenue ckBaxHH Ha menbde

BbypoBble ycTaHOBKHM Ul IPOBEAECHUS MIENb(OBBIX paboT: BuAbl U ocoOeHHOCTH. Peonoruyeckue
CBOWCTBA BEpXHEH dYacTu pazpes3a. 3ajgada B3aWMOJCHCTBUS OHHOTO TPYHTa U omop OypoBoi
YCTaHOBKH. Puckm skcrutyatannu OypoBBIX YCTaHOBOK Ha menbde. MHKeHepHble MOIXoAbl U
MaTeMaTHYeCKOe MOJEIUPOBAHUE KOHTAaKTa OIOp YCTAHOBKM W JOHHOTO TIpyHTa. BHemHune
BETPO-BOJIHOBBIE M CEHCMHUYECKHE BO3JICHCTBUS Ha OypOBYHO YCTaHOBKY. PHCK peanuzanuu
HEoOPaTUMBIX MEXaHUYECKHX MPOLIECCOB Ha MOpCKoM AHe. O01acTH aHOMabHO BHICOKOTO JAaBJICHUS
¢monsia B BepXHel 4acTu paspesa.

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

Aynuropus ¢ komnbiorepamu. Komnbiorep 1 MynsTUMeUiTHOE 000pyaI0oBaHue (IIPOEKTOP,
WHTEpaKTUBHAS JOCKA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. HedopmanmoHHbIe POLIECCH B MacCHBax TopHBIX mopox [Teker] : yueb. mocobue ains By3oB / I I.
Kouapsia ; M-Bo o6pasoBanust 1 Hayku PD, Mock. ¢us.-texH. uH-T (Toc. yH-T) .— M. : MOTU, 2011
— 366 c.
2. Teopernueckas ¢pusuka [Texcr]. B 10 T. T. 7. Teopust ynpyroctu / JI. [I. Jlangay, E. M. Jluduu,
M., Hayxka, 1987, 2003, 2007
3. Teopus mnactuunoctu [Teker], [Monorpadus]/B. B. Coxonosckwit, -M. ; JI., U3a-Bo
TEXHUKO-TEOPET.JIUT., 1950

JlomomHUTeIbHAS IUTEpaTypa
1. Peomorus [Tekct]/M. Peitnep , -M., Hayxka, 1965
2. Fjaer E., Holt R.M., Horsrud P., Raaen A.M., Risnes R. Petroleum related rock mechanics. 2nd ed.
Amsterdam: Elsevier, 2008. 515 p.
3. Jaeger J.C., Cook N.G.W., Zimmerman R.W. Fundamentals of rock mechanics. 4th ed. Oxford:
Blackwell publishing, 2007. 489 p.

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

He HCIOJIB3YIOTCA



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[ToaroroBneHHBIE COCTABUTENIEM MPOrPAMMBI IPE3EHTALUU 110 TEMaM.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4aroIlWi IJUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOIIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare U3y4YCHUsA AUCHUIUIMHBI CTYACHT HOJDKCH 3HATh OCHOBHBLIC ONPCACICHUSA W IOHATH,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOM PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeaaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUN W3Y4YEHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiarhCs 3a KOHCYJIbTAIHMSIMHU
MpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHI.



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: 2

kBaTuuKkanus: MarucTp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: H.B. lyOuns, kanz. ¢pus.-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
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nsyuyeHns IUCHMIUIMHBI «DU3MKO-TEXHHUYECKUE IPOIECChl NpU OypeHHHM M T'€OHABUTALHS»

00yJarouiCs JTOIDKEH:

3HAThb:

- OCHOBHbIE (PU3NUECKHUE MTPOIIECCH, IIPOTEKAIOLINE B X0/Ie OypeHHs;
- IOCTAHOBKY KOHTAKTHBIX 33/1a4 TEOPHH BS3KO-YIPYro-TUIACTHYHOCTH;
- OCHOBHbIE IIPOOJIEMbI, BO3HUKAIOIINE B X0[€ OypeHHs, U CYIIECTBYIOIINE ITyTH UX PELICHNUS.




YMeThb:
- UCTIONIB30BaTh CTAHAAPTHBIE METO/IbI ONIPEEIICHNs] PUCKOB ITpH OypeHuH;
- paccUMTHIBaTh KOHUEHTPALMIO HANPSKEHUH B OKPECTHOCTU CKBAXKUHBI IS PA3IMYHBIX YCIOBHHA Kak
OypeHus, Tak M yCJIOBHUH 3ajeraHus Mopoy;
- BBIOMpATh ONTUMAaJIbHBIE METO/IBI PEILICHHS 3324 TCOHABUTALIUN U IPUMEHSTh HX.

BJa/IeTh:
- MareMaTHYeCKHM alllapaToM MEXaHWKH Cpell, XapaKTePU3YIOLIUXCS BSI3KO-yNPYro-IIacTUYeCcKOi
peosioruet, anmnaparToM pelleHus] KOHTAKTHBIX 3a1a4H.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

[Mpumep 3a1aHUs] KOHTPOIBHON PaOOTHI:

1. ompenenuTh Haubosee Oe30macHOe HampaplieHUe OypeHHs, MPOTEKAIOIIEro B cpeie B 00CTaHOBKE
CABUTOBOTO TEKTOHHYECKOTO pEXHUMa, OTHOCHUTEIBHO TJIABHBIX OCEH TEH30pa TEKTOHUYECKHUX
HaIpsHKEHUH.

[Ipumep 3aaun TOMALITHETO 3a0aHUS:

1. BeprukanbHasi ckBaxuHa OypuUTCs B JTHHEHHO-YIIPYTO# cpesie, cBoicTBa KoTopoii: Moayas FOura 50
['Tla, xoadpdunuent Ilyaccona 0.3, mpenmen mpouHoctu Ha oxHoocHoe cxarue 200 Mlla, mpenen
MIPOYHOCTH Ha ofHOOCHOe pacTshkenue 15 Mlla, yron BayTpenHero tpenus 300 (cpena mogunHsAeTcs
MOIU(HUIMPOBAaHHOMY KpUTepHlo paspyuienus: Kynona-Mopa), cpeansas miotTHocTs 2600 kr/m3, 30HBI
AHOMAJIBHO BBICOKOI'O IUIACTOBOIO JABJIEHUS OTCYTCTBYIOT, TOPU3OHTAJbHBIC HANpPSKEHUS JMHEHHO
pactyT ¢ mryounoii. Ha rmy6une 1 kM ObUT poBeieH TecT Ha MPUEMHCTOCTD, IO Pe3yJibTaTaM KOTOPOTo
ObT chenaH BBIBOJ O TOM, YTO MHHHMAaJbHOE TOPU3OHTaNbHOE HampsbkeHue cocramiser 40% ot
BEPTUKaJIbHOrO. PaccumTars MakcHMalbHOE TOPH3OHTAIBHOE HANPSIKCHHWE M OE30MacHBIA KOPUAOP
TUIOTHOCTH OypOBOTO PacTBOpa €clM M3BECTHO, YTO MpH OypeHUHM Ha MOCTOSHHOW mmiotHocTH 1500
Kr/M3 ObUIH 0OHApPY>KEHBI TIEPBbIE IPU3HAKH BBIBAIOOOPA30BAHMS.

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

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. Yem ommmuaercd Kiaccudeckas 3agada Kwupma or 3agauM KOHIEHTpALUM HANpsHKEHUH B
OKPECTHOCTHU CKBAYKHHBI?

2. [Touemy pemienue 3agaun Kupima ocraeTcst CipaBeJTUBBIM U JUTS BSI3KO-YIIPYTHX TOPOJI IIPH BBOJE
3¢} HeKTUBHBIX YIPYTUX MOIYJEH, 3aBUCSIIUX OT BPEMEHHU?

3. UeM ompenenstoTcss MHHUMAIBHO M MaKCHMAJIbHO JIONYCTHMbIE 3HAUYCHHUS! IUIOTHOCTH OypOBOTO
pactBopa?

4. B xaKoM HaIpaBJIeHUH PUCKU OypeHUsi MUHUMaIbHBI? MaKkcuMabHbI?

5. Kakume 0COOCHHOCTH ONpPEACISIOT CIOKHOCTH NpU OypeHHH, XapaKTepHBbIE Ui OCBOCHHS
menb(OBBIX MECTOPOXKICHUH?

[IprMepbl KOHTPOJIBHBIX 33JaHUN

1. Ompenenute Hambosiee 0E30MACHYIO TPACKTOpUIO OypeHHs HAKIIOHHOW CKBXKMHBI JUISI TUIACTA C
W3BECTHBIMHU YIIPYTO-IIPOYHOCTHBIMH CBOMCTBAaMH U YCIIOBHSMHU 3aJICTaHHS.

2. Paccumnrarh nomycTUMBIC 3HA4YEHUS IUIOTHOCTH OypoOBOTO pacTBOpa i OypeHHs BEpPTHUKAIbHON
CKBQ)KUHBI B yNPYTO-IJIACTHUECKOM Cpesie ¢ U3BECTHBIMM PEOJIOTMYECKUMHU CBOMCTBAMHU U YCIOBHAMHU
3aJIeraHusl.

3. BeiBectu pemenue 3agauu Kupiua ass 1ByXOCHOIO pacTsDKEHUs.

4. TlocTpouTh KpHBYIO BEPOSTHOCTEH PHCKOB NpH OypeHHMM Ha OCHOBAaHMHM OObEMa MaHHBIX O
1a00paTOPHBIX M reo(hU3NIECKUX UCCIIETOBaHH CBOMCTB OPOJ, Yepe3 KOTOPhIe IIaHUPYETCs OypeHue.

5. O60cHOBaTh HECOOTBETCTBHE MEXKIY TPACKTOPHUEH CKBAXKHMHBI, OITYCKAIOMIECH MUHUMAIIbHBIE PUCKH,
U TPaeKTOpHEH, IPEANOoararoneil HauIyIIyo AMHAMUKY JOObIYH.

Kpurepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka ymOBIETBOPUTEIbHO 4 Oaiia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

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

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



