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AHHOTANMA

B kypce nmetampHO paccMOTPEHBI MEXaHMYECKHE IPOLECCHI, MPOTEKAloIMe B XOAe OypeHHs CKBaXKHH.
Bypenue ckBaKMHBI C MEXaHHYECKOW TOYKH 3PEHHS MPEICTaBIIIET COOOH MpOLEecC PEe3KOr0 TEXHOTCHHOTO
HapylleHUs CIUIOIIHOCTH TOPHBIX IOPOA, SBJISIOIIMXCS HEOAHOPOIHBIMU TI'ETEPOreHHbIMM cpepaMu. B
npouecce OypeHHsl BOSHUKAET Psiji KOHTAKTHBIX 3a]1ad TEOPHH BSI3KOYIIPYTOILIACTUYHOCTH, PELICHUE KOTOPBIX
COIIPSKEHO CO 3HAUUTENIbHBIMU TEOPETHUECKUMU, METOAUUECKUMHU U BBIYUCIUTEIBHBIMU TPYAHOCTIMHU. B TO
XKe Bpems, AJsl TOro, YTOOBI Mpouecchl OypeHHs MpoTekanu Oe3aBapuiiHO, HEOOXOOUMO HMETh CIIOCOOBI
peleHns Takux 3agad. B pamkax kypca OyayT mpeacTaBieHbl OCHOBHBIC TOIXObI, HCIIOIB3YIOIIUECs celyac
Ha TPaKTUKE AJSl TPOTHO3MPOBAaHUS (PU3NYECKUX U TEXHOJOTMUYECKUX IMPOLECCOB MPU OypeHHH, a TaKxke
0003HaYeHbl OCHOBHBIC HAIIPABIEHUS Pa3BUTHUS ITOM 0ONACTH, HPEACTABISAIOIIUECS NPHOPUTETHBIMH Ha
CETOHAIIHUI MOMEHT.

OtnenbHOE BHUMaHUE B paMKax TUCLMIUIMHBI YIENAETCS T€OHABUTAllMM — 33/1a4€ YTOYHEHUs TUIAHUPYEeMOR
TPAaeKTOPUU CKBaXHMHBI B XoJe OypeHMs C Ienblo0 ee onTumusanuu. Ha naHHBIE MOMEHT OOJBIIMHCTBO
CYLIECTBYIOIIUX PEUICHWH JTHX 3alad SBJSIOTCS HWHXKEHEPHBIMH, TPEOYIOIIMMU JIOTIONIHUTEILHOTO
OCMBICJIEHUS M MCIIOJIb30BaHMS HayYHBIX MOIXO0B JUIS MPEOIOJICHUS CyIecTByomux nmpodiem. Llens kypca
— O3HAaKOMHTBH CHyLIaTesJied € 3TUMH NpoOJieMaMH M TPEAJOKHUTh HANpPaBiICHUS, B KOTOPHIX 3HAHUS,
nony4yeHHele B Xxoze oOydeHuss B MOTU, Morytr ObITh WCHONB30BaHBI CO 3HAYUTEIHHON MPaKTUUECKOM
otmaueldl. B 3axiounMTenbHOM YacTH Kypca paccMarpUBarOTCS OCOOCHHOCTH OypeHHsi Ha melb(OBBIX
MECTOPOXKICHUSIX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- 3HAKOMCTBO C (1)I/I3I/I‘16CKI/IMI/I nponeccamMu, NpOTCKAOIIUMU B XO/C 6ypeHI/I$I CKBa)XHH, IIOHATHCM H
OCHOBHBIMHM 3aJjad4aMi T'€OHaBHUI'allMW; O3HAKOMJICHHME C OCHOBHBIMHU CYHICCTBYIOIIMMHU IOAXOAaMU
peIICHNA KOHKPCTHBIX 3a/la4 U HAIIPABJICHUAMU UX PA3BUTHS.

33]13‘[1/[ JAUCHUIIINHBI

- TIOJIyYeHHUE CTYACHTAMHU MMOHMMAHUS KOHTAKTHBIX 3a/1a4 TEOPUH BSI3KOYIPYTOIJIACTUYHOCTH U 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 3gaeT W cmocobeH  HCIOJIL30BaTh B
mpo)eCCHOHANBLHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HaHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK
OIIK-1 Bnaneer cucremoii pyrnamentanbibix |OIIK-1.2 CrocoGeH 0000mmarh U KPUTHYECKH OIICHWBATh
HAyYHBIX 3HAHHI B O0NIACTH ONBIT W PEe3yAbTaThl HAYYHBIX HCCIICAOBAaHWA B OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAayK npoecCuoHaTbHON e TEIHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

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

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocob6eH OIICHUBATH aKTyaJbHOCTh
mpoOJieMax HayKU M TEXHUKHU B 00JIaCTH CBOEH |WccliefioBaHWld B 00NacTh CBOEW  MpodecCHOHATLHOM
poheCCUOHANBHOM JIEITEILHOCTH, CIIOCOOCH | IEATENFHOCTH M UX MPAKTHYECKYIO 3HAYUMOCTb

Ha Hay4YHOM s3bIKe (HOPMYIUPOBATH OIIK-2.3 Brmageer mnpoQecCHOHATEHON TEPMUHOJIOTHEH,
npoQeccHOHabHBIE 3a/1a91 HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
JIUTEpaType, o0NagaeT HABBIKAMU YCTHOTO W MTHUCHBMEHHOTO
W3JIOKEHUSI PE3YyNbTaTOB HAyYHOW JESTENIbHOCTH B PaMKax
npodeccoHanTbHOM KOMMYHUKAIIAN




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 aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU 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 mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJTHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yJabTaToB

OIIK-4.3 CnocobOeH apryMEHTHPOBAaHO BBIOMpAaTh CHOCOO
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

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3y4aeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
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 HANPSHKEHUH B OKPECTHOCTH CKBAXKMHBI JJIs1 Pa3IMYHBIX YCIOBUH KaK
OypeHus, Tak M yCJIOBHUH 3ajeraHus Mopoy;

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

BJIAJIETh:

- MareMaTH4YeCKUM allaparoM MEXaHUKH Cpell, XapaKTePU3YIOIIMXCS BA3KO-YIPYro-IUIACTUYECKON
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 co  CIOXKHOU ] 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. [lnockas 3agaua Teopum ynpyroctu. DyHkuus Iifpu.
KoHueHnTpanuss HanpsokeHUH B OKPECTHOCTU KpPYIJIOIO OTBEPCTHsI IPU PACTSKEHUU TOHKOM
JIMHEHHO-YIPYyTroll H30TPONHON IUTACTUHBL: aHanuTHueckoe penienne Kupma. Konuentpanns
HaIlpSDKEHUK B TOHKOW JIMHEHHO-YIPYrol HM30TPONHOM IUIACTHHE, IIOABEPraeMoM JABYXOCHOMY
cxarnro. KoHIeHTpalys HalpspDKeHUH TIPY CABUIE. YUeT TPeX NIaBHBIX HANPSUKEHUH NP Mepexoe
K IICEBIOTpEXMEpHOMY ciydaro. Ciyyail HOpMaJbHOIO JIaBJIE€HUS Ha IpaHULe oTBepcTus. JlaBieHue
U TUIOTHOCTH OypOBOIO pacTBoOpa.

3. BypeHue B mopoJax co CI0KHON peosoruen

Pa3zpymenne B o0nacTv KOHLEHTPALWW HANpsDKEHWH. MeXaHW3Mbl XPYIKOTO pa3pyLICHHs MOPOL
OKOJIOCKBR)XUHHOH 30HBI. BbIBasI00Opa3oBaHue M MHUIMALMS TPELUIUH pacTspkeHus. [lmactuueckue
nepopmanmu B 00NMAacTH KOHUEGHTPALMM HANOPSKEHUHA. AHAJINTHYECKOE peIleHHe 3aJadu
KOHLIEHTpalluy HalpsDKEHUH IpU JBYXOCHOM C)KaTUM TOHKOM YIPYIro-IUIACTHUYECKOM IUIACTUHBI.
CuirBKa aHaTUTHYECKUX PELICHUH Ha KOHTAKTe YIPYyrou u ruiactuueckoit oonacreil. Konnentpauus
HaIpsDKEHUH B NICEBAOTPEXMEPHOM cilydae. KoHIEHTpalys HalpsKEHUM B aHU30TPOIIHOM CIlydae.
HecoBmanenne mIOCKOCTE CHMMETPHUM AHU30TPONHOW CpeAsl M HANpaBICHUM INIaBHBIX
HaNpsDKCHWH — BIUSHHE HA OOJIACTH pa3pylIeHUs OKOJIOCKBXXMHHOW 30HBI. BhiBamooOpazoBaHue
JUISL Pa3IM4YHBIX KPUTEPUEB paspyllieHus. Bsskoympyruil ciydail: 3amada Kupiia npu pacTsykeHH
TOHKOW Bsi3koynpyroil mactunbl. [lpunmun Bomnsreppa. 3aMkHyTas cucTeMa ypaBHEHUH,
olnpeAenromas KOHIIEHTPALUIO HaIpsHKeHAN TUISL ciayvas AHU30TPOIHON
BA3KO-YIIPyTro-IUIaCTUYECKON Cpebl.

4. BypeHue HaKJIOHHO-HAlPaBJIEHHBIX CKBAYKUH

HecoBnanenue rmaBHOM OCH TE€H30pa HANpPsHKEHUH W OCH CKBAXKUHBI. Ilepexom OT TEKTOHMYECKHX
HaNpsDKEHUH K IVIaBHBIM HAIPSKEHUSM B OKOJOCKBaKMHHOM IpocTpaHcTBe. [IpocTpaHcTBeHHast
OpHUEHTALMS BBIBAJIOB U TPELIMH PACTSDKEHUS B HAKJIOHHO-HAIPABICHHBIX CKBaKWHAX.

5. KonrakrHas 3agaya npu OypeHuu




bypenne kak guHamMudeckuid mponecc. 3MeHeHume  HampsKEHHOTO  COCTOSIHMSL — ITOPOJ
OKOJIOCKBR)XKMHHOHM 30HBI B xofe OypeHus. CTporas HOCTaHOBKAa KOHTAaKTHOHM 3alaudl C y4eToM
SBOJIIOLIMH TPaHUIIBI HAPYIIEHUS CIIOIIHOCTH TOPHOM moposkl. Ilepexon k [TUHAMHUYECKOMY CITy4aro
YPaBHCHMM, OIpEACISIONIMX  KOHLUEHTPALUWIO HAaOpsDKEHWM Ui Ciydas  aHHW30TPOIHOM
BA3KO-YNPYTO-IIJIaCTHYECKOM Cpelbl W YaCTHBIX CIydaeB. METoApl pelIeHUs] KOHTAaKTHOW 3aJauu:
YHCJICHHOE MOJIECIMPOBAHUE U UH)XEHEPHBIE MIOJXOABI.

6. Onrumu3zanus TpacktTopun OypeHus. [eonaBuranus

Pucku mpu OypeHun. AHanu3 HEONPENEICHHOCTH, MUCTOYHHKH OHIMOOK B HMCXOOHBIX JIAHHBIX.
KonnuecTBeHHas: BEpOSTHOCTHAs OIEHKAa pUCKOB mnpu Oypenuu. [IpenOypoBas mozmens u ee
aKTyaJlIn3alus Ipy NOIYYeHUH HOBBIX NaHHBIX. BbiOop ontumansHo Tpaekropuu Oypenus. bBypenue
B TPUPA3IOMHBIX 30HaX. Paznmume Mexay Hamboliee O€30MacHOW TpaeKTOpPHEH W TpaceKTopuei,
JOITYyCKAIOIMX HauOobIIyto A00bvy. [ 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

BypoBble yCTaHOBKHM Ul HPOBEACHUS MIETb(POBBIX paboT: BHIBI U ocoOeHHOCTH. Peonornueckue
CBOWCTBA BEpXHEH 4YacTu paspes3a. 3agaya B3aUMOACWUCTBUS JTOHHOTO TPyHTa U Omop OypoBoi
YCTaHOBKH. Puckm skcruryatanmy OypOBBIX YCTaHOBOK Ha mienbde. VHXKeHepHbIE MOAXOABI U
MaTeMaTHYeCcKOe MOJEIUPOBAHUE KOHTAKTa OINOP YCTAaHOBKM M [JOHHOTO TpyHTa. BHemHwue
BETPO-BOJIHOBBICE M CEHCMHUYECKHE BO3JICHCTBUS Ha OypOBYIO YCTaHOBKY. Puck peanmmzanuu
HEOOPaTUMBIX MEXaHHYECKHX MPOLIECCOB HA MOPCKOM jaHE. O0IacT aHOMaJIbHO BBICOKOTO JIaBJICHUS
¢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, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT AOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

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

— HaNPsDKEHHOMW CaMOCTOATEIHLHOM PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— TpopaboTKy y4eOHOro Marepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelieHue 3a/1a4, peaIaracMblx CTyIEeHTaM Ha 3aHATUSAX;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

ITokazareneM BiaJeHUs MaTEPHAJIOM CIIy)KHT yMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHCHUM W3y4YeHHs] OTACIBbHBIX TEM, BOIPOCOB, CIIEAYET OOpamiarbCsl 3a KOHCYIbTAlUSIMU
[IPENoJaBaTeo.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.



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

KBaJIH(UKALUS: 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 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
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare msydeHus IUCHUIUIUHBI «DU3MKO-TEXHHUECKHE MPOLECCHl NMPH OypeHWH M TeOHABHIaLUs»

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 KOHLIEHTPALMIO HANPSHKEHUH B OKPECTHOCTH CKBAXXKHMHBI JJIs1 Pa3IMYHBIX YCIOBUH KaK
OypeHus, Tak M yCJIOBHUH 3ajeraHus Mopoy;
- BBIOMpATh ONTUMAaJIbHBIE METO/IBI PEILICHHS 3324 TCOHABUTALIUN U IPUMEHSTh HX.

BJa/IeTh:
- MaTeMaTHYECKHM allapaToM MEXaHUKH Cpell, XapaKTEePHU3YIOIIMXCS BS3KO-YIPYTro-IIacTUUYeCKOM
peosioruet, anmnaparToM pelleHus] KOHTAKTHBIX 3a1a4H.

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

[Mpumep 3a1aHUs] KOHTPOIBHON PaOOTHI:

1. onpenenuTh Hanbonee Oe3o0macHOE HampaBieHHE OypeHHs, MPOTEKAIOIIEro B cpene B 00CTaHOBKE
CIBUIOBOIO TEKTOHHYECKOIO pEeXHMMa, OTHOCUTEIbHO IVIABHBIX OCEH TEH30pa TEKTOHMUYECKUX
HaIpsHKEHUH.

[Ipumep 3aaun TOMALITHETO 3a0aHUS:

1. BeprukanbHas ckBakrHa OypHUTCS B JIMHEHHO-YIIPYTOW cpejie, CBOMCTBAa KOTOpoi: moayns FOnra 50
I'Tla, xoadpduument Ilyaccona 0.3, mpemen mpouHoctu Ha omgHoocHoe cxkarue 200 MlIla, npexnen
MPOYHOCTH Ha OlHOOCHOE pacTspkeHue 15 MIla, yrom BayTpennero tpenust 300 (cpeaa moauuHsETCs
MOIU(HUIMPOBAaHHOMY KpHUTEpHIO paspyiueHus Kymnona-Mopa), cpenusis miaotHocTs 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 MHMHUMAJIbHOE T'OPHM3OHTAJIbHOE HampsbkeHue coctasiser 40% ot
BEPTUKaJbHOro. Paccuurars MakcMMalbHOE TOPHU3OHTAJILHOE HampspKeHHWE W Oe30macHbI KOpHIOp
TUIOTHOCTH OypOBOTO pacTBOpa €ciM M3BECTHO, YTO MpH OypeHHH Ha MOCTOSHHOHN miuotHocTh 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 ommmuaercs kimaccuueckas 3agada Kupma oT 3agaun  KOHIGHTPAlMM HANpSDKEHWH B
OKPECTHOCTHU CKBAYKHHBI?

2. ITouemy pemrenue 3amaun Kupina ocraercst cripaBeiIMBBIM | JIJISl BSI3KO-YIPYTHX MOPOJ TIPH BBOZE
3¢} HeKTUBHBIX YIPYTUX MOIYJEH, 3aBUCSIIUX OT BPEMEHHU?

3. UeM ompenensioTcss MHHUMAIBHO M MaKCHMAJIbHO JIONYCTHMbIC 3HAUSHHUS! IUIOTHOCTH OypOBOTO
pactBopa?

4. B xaKoM HaIpaBJIeHUH PUCKU OypeHUsi MUHUMaIbHBI? MaKkcuMabHbI?

5. Kakue 0COOCHHOCTH ONpENeNSIOT CIOXKHOCTH TpH OypeHUH, XapaKTepPHbIC Ui OCBOCHUS
menb(OBBIX MECTOPOXKICHUH?

[IprMepbl KOHTPOJIBHBIX 33JaHUN

1. Ompenenuts Haubonee 0E30MACHYIO TPACKTOPUIO OypeHHsT HAKIIOHHOW CKBKWHBI JUISI TIIACTA C
W3BECTHBIMHU YIIPYTO-IIPOYHOCTHBIMH CBOMCTBAaMH U YCIIOBHSMHU 3aJICTaHHS.

2. Paccumrarh nomycTUMbIE 3HA4YE€HUS! IUIOTHOCTH OypoBOTO pacTBOpa Ui OypeHHs BEpPTUKAJIbHOMN
CKBQJKMHBI B YIPYTO-IUIACTHYECKOM CpeJle C M3BECTHBIMU PEOJIOTHUECKUMU CBOMCTBAMH U YCIOBHSIMHU
3aJIeraHusl.

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

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

5. O60cHOBaTh HECOOTBETCTBHE MEXKYy TPACKTOPUEH CKBXKHUHBI, JOMYCKAIOIIEH MUHUMAIIbHBIE PUCKH,
U TPaeKTOpHEH, IPEANOoararoneil HauIyIIyo AMHAMUKY JOObIYH.

Kpurepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 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 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBanuplii 3a4€T MPOBOIATCS B YCTHOW ¢opme mo Owieram. B kaxaom Owuiere
NpPE/ICTaBICHO JBa TEOpPEeTHYeCKHMX Bompoca. I[lpm mpoBerneHumu 3auéra  oOydaromiemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocss He JOJKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



