degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: I'eomexaHMKa MECTOPOXKICHUI
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa NpUKIaTHON TeOPUINKU

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

3 (ocennuit) - AnddepeHunpoBaHHbIi 3a4eT

AynuTOpHBIX 4acoB: 75 BCETO, B TOM YHCIIE:
JeKnuu: 45 gac.
ceMuHapsl: 15 gac.
nabopaTtopHble 3aHATHS: 15 yac.

Camocrostensnas padora: 105 gac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocraBui: H.B. yOuns, xana. ¢us.-MaT. HayK

[Iporpamma obcyxneHa Ha 3acefanuy Kadeapsl npukiaaHoi reopusuku 15.03.2021



AHHOTANMA
Kypc mocssimieH pemeHuio MpUKIaIHBIX 3a7ad T€OMEXaHHKH MECTOPOXICHHMI YTIIEBOJOPOAOB, BCE HaIle
BO3ZHHKAIOIINX HA PA3IMYHBIX CTAAMSIX OCBOSHUS U Pa3paOOTKH MECTOpOXAeHMiA. B mepBoit wactu Kypca
paccMarpuBaloTCd TEOPETUYECKHE OCHOBBI T€OMEXaHMKH MECTOPOXKIIEHUH: paccMaTpUBAIOTCS OCHOBHBIE
TIOJIOKEHUSI MEXAHWKHU CIUIONIHBIX Cpell, MEXaHWKHU Je(hOpMUPYEMOTO TBEPJOro Tela. JTa 4YacTh Kypca
SIBIIIETCS E€CTECTBEHHBIM TIPONOJDKEHHEM Kypca «MexaHrWKa CIUIOIIHBIX Cpefy, H3y4aeMoro B IIEpPBOM
CceMecTpe: OTACIbHOE BHUMaHHE VISISICTCS OCOOCHHOCTSIM MEXaHWKH TOPHBIX TOPOA, SIBIISIOIIUXCS
HEOTHOPOIHBIMH T€TePOT€HHBIMHI HACHIIIIEHHBIMU CPEJlaMU C HETMHEITHON PeoIorrei.
[Tocne u3yyeHHUsS TEOPETUUYECKUX OCHOB T'€OMEXaHUKH MECTOPOXKICHUI paccMaTpHUBAIOTCS TaKUE BOMPOCHI
KaK TIOCTPOCHUE MOJCITH MEXaHWYECKHX CBOWCTB MAaCCHBA TOPHBIX TIOPOJA IO JAHHBIM TeOPHU3NUECKHX
HCCIICIOBAaHUN U F€OMEXaHUYECKOoe MoJienupoBaHue. B paMkax Kypca AETalbHO paccMaTpUBAETCA IMPOLIECC
OJTHOMEPHOTO TEOMEXaHUYECKOTO MOJACITUPOBAHMUS, OMUCHIBAETCS CIIOCOO MONyUYeHHsI HEOOXOAUMBIX JIaHHBIX,
WX HHTEpIpETalysT W BO3HUKAIONIUE HEOAHO3HAUHOCTU. TakKe OMUCHIBAIOTCS OCHOBHBIC IOAXOIBI,
WCIIOJIB3YIOLIUECS TIPU TPEXMEPHOM U YETHIPEXMEPHOM I€OMEXaHNUECKOM MOJIETTUPOBAHHUH.
B 3akmiounTenbHOM YacTH Kypca ONMCHIBAETCS  HCIIONB30BaHHWE PE3YJAbTAaTOB T'€OMEXaHUYECKOTO
MOJICIIMPOBAHUS JJI PELICHUS MPUKIAAHBIX 3a7a4 FEOMEXaHUKU MECTOPOXKICHUMN: pacyeTa yCTOMYMBOCTH
CTBOJIA CKBaXKHMHBI, TIPOTHO3a OCJIOKHEHUH INMpu OypeHWH, ONTUMU3AIMK JU3aiiHa THIPOpa3phbiBa IUIACTA,
MPOTHO3a BBIHOCA TMECKa W TPOCENaHus 3EMHOW MMOBEPXHOCTH Tpu pa3paboTke HedTerazoBbIx
MECTOPOXKJIEHUH, TOCTPOCHHUE MOJIETH TPEIIMHOBATOCTH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

3HAaKOMCTBO C OCHOBHBIMH MpOOJIeMaMu COBPEMEHHOW TIC€OMEXaHUKH B NPWIOKECHHUH K 3a7adam
pa3paboTKU MECTOPOXKIEHHH YIIIeBOAOPOAOB, (OPMHUPOBAHUE NPEACTaBiICHUs 00 OCHOBHBIX 3Tarlax
TeOMEXaHUYECKOTO MOJAEIMPOBAHMUSA U OCOOEHHOCTAX MAaTeMaTHYEeCKOTO ONUCAHMS MEXaHW4YEeCKOTO
[TOBEICHNS MaCCUBOB TOPHBIX MTOPOI.

33)13‘11/[ JAUCHUIIINHBI
Z[I/ICLII/IHJ'II/IHa HaIipaBJICHAa HAa PCIICHUC CICAYIOINUX 3a1a4:

1. Ilony4yeHue CTyeHTaMU OMbITA UCIIOJIB30BAHUA annapara MEXaHUKH CIUIOLIHBIX CPel AJis PELICHUS
MIPUKJIAAHBIX 3a/1a4 TeOMEXaHUKH MECTOPOXKICHUH;

2. O3HaKOMJIEHHUE CTYAEHTOB C OCHOBHBIMU 3TallaMU I'€OMEXaHUYECKOTO MOJEIINPOBAHMUS.
2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoit ¢pyrnamentanbabix |OIIK-1.2 CrocoOeH 0000mmarh U KPUTHYECKH OIICHHUBATh
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PEe3yAbTaThl HAYYHBIX HCCIICAOBAHWA B 0OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAayK npodecCuoHaTbHON e TEBHOCTH

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

OIIK-2.1 UmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHOU e TEBHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIacTH cBOell |uccieoBaHUil B obnmactu  cBoed  mpodeccHoHaIbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENIPHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

Ha Hay4YHOM SI3bIKe (OPMYITHPOBATH OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
npoQecCHOHANBHBIC 331291 HCIIOJIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAay4YHOW AEATEIBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN




OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

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-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
pelIeHne MOCTAaBICHHOH 3a/1a4H, TIPOBECTH (U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI, 3a7a4u, GOPMYIMPOBAHUS BBIBOAOB M OLIEHKU IOJIyYEHHBIX
NPUMEHSISl 3HAHUS ¥ HAaBBIKU B 00JIaCTH pe3yJabTaToB

(puzuKo-MaTeMaTHIECKUX HAYK U OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOWPATh CIIOCOO
HH(OPMAIOHHO-KOMMYHUKAIlHOHHBIX [POBEAECHUS HAyYHOT'O UCCIIENOBAHMS

TEXHOJIOTUH

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CnocoGeH  BbIABUTATH  THUIOTE3Bl, CTPOUTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOJAENM M ONMCAaHWA HU3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUH M MPOIIECCOB, OLICHUBATh KAYe€CTBO pa3paboTaHHOM
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayYHBIC PE3YJIbTaThI [MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
OKCIIEPUMEHTAIbHBIC METOJIbI MCCICAOBAHUN K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE

PE3ybTaThl
I[1K-3 Cnoco6en npodeccronansho paborars ¢ |[IK-3.1 IlonumaeT npuHOMOBI PabOTBHl  MCIIOIB3yEMOIO
UCCIIEN0BATENLCKUM M UCTIBITATENBHBIM 00opynoBaHusl (cnenmanu3upOBaHHbIX MAKeTOB

00opynoBaHueM (IpUOOPaMK M YCTAHOBKAaMHU, —|IPHKJIAIHBIX IIPOrPaMM)
CIIeaTN3UPOBAHHBIMU TTaKeTaMU NPUKIAAHBIX ([TK-3.3  CriocobeH oneHMBaThb TOYHOCTH IOJyYEHHBIX
IPOrpamMM) B U30PAHHOM NPEAMETHON 00JIACTH  |9KCIIEPHMEHTAIBHBIX (YHCIICHHBIX) PE3y/IBTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
0a30BBIC TEOPETUIECCKUE TIOJIOKECHISI MEXaHUKH Je(POPMUPYEMOTO TBEPIOTO TETa;
OCHOBHBIE 3Tallbl MOCTPOCHUA MOJEIM MEXaHWYECKHX CBOWCTB MAacCHMBA TOPHBIX MOPO IO JTAHHBIM
pa3HOMacIITaOHBIX TeO(U3NUECKUX UCCIICIOBAHMIA,
OCHOBHBIC TIOIXOJIbI K pacueTy HalpshKeHHO-1e(hOPMUPOBAHHOTO COCTOSIHUSI MACCHBA TOPHBIX MOPO/I.
YMETh:
TUTAHUPOBAaTh IpPEBApUTENIbHBIC HWCCIICAOBaHUs, TpeOyrompecss JUisi TOMy4YeHHs] JIOCTOBEPHBIX
pELICHUI MPUKIIAIHBIX 337]a4 TEOMEXaHUKHU MECTOPOXKICHUMN YITIEBOAOPO/IOB;
CTPOWTH MOJICIb MEXaHUYECKUX CBOHCTB MacCHBa TOPHBIX IMOPOJ MO pe3yibTaraM reo(@Uu3nYecKux
HCCJICIOBAHHII;
paccuMTHIBaTh MPOCTPAHCTBEHHBIC paclpelleieHus] HanpsDKeHUH u JedopMannii B MacCUBE TOPHBIX
MIOPOJT;
perath OCHOBHbIE MPUKIIAIHbIE 33]aul TE€OMEXaHUKH MECTOPOXKIEHUH YIIEBOAOPOAOB: PACCUNTHIBATH
YCTOMYMBOCTh CTBOJA CKBAXKHHBI, MPOTHO3UPOBATH IEOMETPUIO TPEHIMHBI THUAPOPA3phIBa ILIACTA,
MIPOTHO3UPOBATh 30HBI Pa3BUTON TPEIIMHOBATOCTH.
BIIA/IETh:
MaTeMaTH4YeCcKUM anmnapaToM MEXaHHKH CIUIOIIHBIX Cpel, HCIHOJB3YIOMIMMCS TIpH  PelIeHUuU
MNPUKIIAIHBIX 33724 MECTOPOXKICHUHN YIIEBOJOPOIOB.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Bgenenne 2 5
2 TeopeTnueckre OCHOBBI TEOMEXaHUKH 8 5 10
Peonorust u TpemmMHOBATOCTH TOPHBIX
3 pett P 10 7 20
opox
4 MogenupoBanue moyiei Hanps>KeHUH 10 3 10
5 Pacyer ycToH4YMBOCTH CTBOJIa CKBaYKHUHBI 5 10 12
6 l'eomexaHuKka 1 THAPOPA3PHIB MJIACTA 3 2 12
7 BeiHoc necka 2 3 12
8 [Ipocenanne 3eMHOI TOBEPXHOCTH 2 12
9 JAuHamuueckue HPOLIECCHI pu 3 12
paspabotke
Hroro yacos 45 15 15 105
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.
4.2. CopepxaHue TUCIUTUIHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jieliam)

Cemecrtp: 2 (Becennuit)

1. Beenenune

[Ipenmer U akTyalbHBIE 33Ja4d FEOMEXAaHUKU MECTOPOXKICHUM, COBPEMEHHAs CTaaus pa3BUTHUS
METOJIOB pEIIeHHS MPUKIATHBIX 3a7ad T€OMEXaHUKH MECTOPOXKACHUIA.

2. TeopeTnueckue OCHOBBI TCOMEXAHUKHU

OCHOBHbBIE TOHATHS MEXaHUKH Je(pOPMHUPYEMOTro TBEPJOro Tela: CKAJIApHBIE, BEKTOPHBIC H
TEH30pHBIC BEIIMYMHBI, HANPSDKCHUS M AepopMaluu. 3aMKHYTash CUCTEMa YPaBHEHHH MEXaHUKU
CIUIOMHBIX cpel. [lpobGnemMa omnpeaensonMx COOTHOIICHWH. TeMbl CceMHHApoOB: pelieHue
HECKOJIBKHMX 33]1a4 TEOPUH YIIPYTOCTH.

3. Peomorus u TPCHIMHOBATOCTh I'OPHBIX OPOJ

[IpoGiema yueTa HachILAIOIIEr0 MOpoxy (urowga MpH pElIeHUH 3aJad MEXaHWKH, MOJEINb
nopoymnpyroctd.  HenuHelHOCTh  peomormm  ropHbeIXx — nopox.  Kpurepum — paspyuieHus,
aCCOLMMPOBAHHbIE U  HEAaCCOLMUPOBAaHHBIE 3aKOHBl IUIACTMUYECKOro TedeHus. Pa3Butue
TPEIMHOBATOCTH B TOPHBIX MOPOAax MO MEPe H3MEHEHHsI WX HampshKeHHO-AeQOpPMHUPOBAHHOTO
cocrosHus. EcrecTBeHHas TpeIMHOBATOCTh. TeMbl CEMUHAPOB: PELIEHUE HECKOJIBKUX 3aJad TEOPUU
IJIACTUYHOCTH U ITOPOYIIPYTOCTH.

4. MopaenupoBaHUe MoNe HanpsKeHUH

[Ipobnema MonmenupoBaHUsl TOJNEW HANpPSHKCHHH B MAacCHUBaX TOPHBIX MOPOJ: MareMarudecKas
MMOCTAaHOBKA HadaJbHBIX M TPAaHUYHBIX YCJIOBMH B 3agadax reoMexaHUKd. CKBaXKWHHBIE METOIbI
U3Y4YCHUS  HANpPsDKEHHO-Ae(OPMHUPOBAHHOTO  COCTOSHHMSI MacCHBa TOPHBIX IOpPOA.  OTaIbl
PEKOHCTPYKIHMH Mpoduiield HanpsHpKeHUH B MOPONAX OKOJIOCKBAXHMHHOTO MPOCTPAHCTBA M METOABI
TPEXMEPHOTO MOJICIMPOBAaHUSl ToJel HampsbkeHW U jgedopmanuiti. Tembl ceMUHapOB:
WHTEpIpETalys JaHHBIX CKBAXMHHBIX MCCIICAOBAHHUNA JUIsI PEKOHCTPYKUIUH NpoQuiieil HarpspKeHUH
BII0JIb BEPTUKAJIbHBIX U HAKIIOHHBIX CKBAXKHH.




Cemecrtp: 3 (Ocennuii)
5. Pacuer yCTOMYHMBOCTH CTBOJIA CKBAYXKUHBI

Hcnonp30BaHe pe3yJabTaToB PEKOHCTPYKIMU TMPO(WIeH HanpsHKeHWH Ui TPOTHO3a IPOSBICHHNA
npu OypeHHH ¥ BBIPAOOTKH pPEKOMEHJAHWK 10 MoA00py IUIOTHOCTH OypOBOTO pacTBOpa.
MexaHnnueckue npoueccsl npu OypeHur: 00pa3oBaHHE BBHIBAIOB U TPEIIMH pacTsDKeHMs. bypenne
HAKJIOHHO-HAIIPABJICHHBIX M TOPU30HTAJBHBIX CKBa)XUH. POJb TEKTOHWYECKUX HANpPsHKEHUH B
pacdere YCTOHYMBOCTH CTBOJIA CKBaKUHBI. TE€MBI CEMUHAPOB: pacyeT IIIOTHOCTH OypOBOTO pacTBopa
npu OypeHHH BEpPTUKAJIbHBIX, HAKJIIOHHBIX ¥ TOPU3OHTAJBHBIX CKBAKUH B IOPOJAX C PA3INYHBIMU
YCIIOBUSIMH 3aJICTaHuUsl.

6. 'eoMexaHNKa ¥ THAPOPa3pHIB ITIACTA

TexHomorus rupopaspelBa I1acTa, ONTHMH3ALMS AU3aiiHa THAPOPa3pbIBa, CYIIECTBYIOIINE MOEIH,
UCHOJNb3YIOUIMECS] Ul MareMaTUdecKOro OIMCAaHUs 3apOXKACHUS M Pa3BUTUS  TPELUHbI
THIIPOPA3phIBa, B3aUMOACHCTBHUS TPELIMH MHOTOCTaIWHHOTO THIpOpa3pbiBa Mexay coboil. Tembl
CEMHMHApPOB — PacyeT HECKOJIBKHUX IPOCTBIX 3aJau XPYIKOI0 paspylleHHUs — pa3BUTHUs TPELIUHbI
PaCKpBITHS, HAXOASIIEHCS 110 BHYTPEHHUM J1aBICHUEM.

7. BeiHOC TIEcka

Mopnenu, ONMCHIBAIOIIME TpOLECC BbIHOCA TBEpAOHM ¢a3pl mpu 1o0bue HePTH U Tasa.
Hcnonp3oBaHue 3aK0HA IUIACTUYECKOIO TEUEHUS Ul ONMCAHMS MEXaHUMYECKOTO IOBEIEHUS MOpPOJ
OKOJIOCKBR)XKMHHOTO MPOCTPAHCTBA TpU pa3paboTke mectopoxaeHus. Coaep aHHe CEMHUHApOB:
BBIOOp peXnMma paboThl CKBaXHMHBI, HE JOIYCKAIOUIETO BBIHOC TBEPAOH (a3bl Uil pa3IUYHBIX
YCIIOBHH 3aJIeTaHysl MOPOJ, CIArarmluX MECTOPOXKICHUS.

8. IIpocenanue 3¢eMHOM MOBEPXHOCTH

B3aumocBsi3um  MexIy — HampsOKEHHO-Ie()OPMHUPOBAHHBIM — COCTOSHHUEM  IOPON,  CJAararoliux
MECTOPOXKJICHHSI YIJIEBOJOPOOB, U BhINIEIS)KAIUX TOpoia. [IpobnemMa KOHIIEHTpaluy HampsKeHUH
BO BMEMIAOIIMX MOponax. Bo3MOXKHOCTh MpOTHO3a M3MEHEHUs penbeda Halx pa3padaThiBaeMBIMU
MECTOPOXKIECHUSIMHU YTIIEBOJOPO/IOB.

9. lunamuueckue mporeccsl npu pa3padboTke

YeTbIpeXMEpHOE T'€OMEXaHHMYECKOE MOJCIUPOBAaHHE, COBMEIICHHE THAPOIMHAMUYECKOTO H
TeOMEXaHWYECKOTO  MOJICIIMPOBAHUS,  CyNICCTBYIOUIME  METOIbl  COBMEUICHWS.  BrusHue
reoMexaHndeckux 3(pQeKkToB Ha TUHAMUKY JOOBIMM U €ro (U3MYEeCKUE OCHOBBI — W3MEHEHHS
(GUITBTPalMOHHO-EMKOCTHBIX CBOMCTB TOPHBIX opox npu WU3MCHEHHUH uxX
HaIpsHKEHHO-/1e(POPMUPOBAHHOTO COCTOSHUSL.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIETHMEAUAIIPOEKTOPOM U SKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. ledopmarimoHHBIE TIPOIIECCHI B MACCHBAX TOPHBIX opo [ Tekcr] : yueb. mocobue aus By30B / I I.
Kouapsin ; M-Bo o6pazoBanus u Hayku P®, Mock. ¢u3.-texs. us-T (roc. yu-1) .— M. : MOTH, 2011
— 366 c.
2. Teopernueckas ¢pusuka [Texcr] : B 10 T. T. 7 : Teopus ynpyroctu : yue6. nocoodwue aist Byzos / JI. J1.
Jlannay, E. M. JIndpmun .— 4-e u3a., uctp. u gorn. — M. : Hayka, 1987 .— 248 c.



3. Teopus mnactuuHoctu [Teker] : [yueOHOe mocoOue i By30B] : peK. M-BOM BBICII. U CPEJIH. CIIEIL.
obpazosanus CCCP / B. B. Cokonosckuit .— 3-e u3s., gorn. — M : Beicmi. mikona, 1969 .— 608 c.

JlomomHUTEIbHAS IUTEpaTypa
1. Fjaer E., Holt R.M., Horsrud P., Raaen A.M., Risnes R. Petroleum related rock mechanics. 2nd ed.
Amsterdam: Elsevier, 2008. 515 p.
2. Jaeger J.C., Cook N.G.W., Zimmerman R.W. Fundamentals of rock mechanics. 4th ed. Oxford:
Blackwell publishing, 2007. 489 p.
3. Zoback M.D. Reservoir geomechanics. Cambridge: Cambridge University Press, 2007. 505 p.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

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

Pa3paboranHbie cocTaBuTENEeM MPOTPaMMBI pacueTHbIe MOy i B Excel iiist mpoBeieHUs CEMUHAPCKUX
3aHATHH.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydaromuil TUCIUIUIMHY, JODKEH, C OAHOW CTOPOHBI, OBIAAETH OOIIMM MOHSATHITHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpPEAENCHUS U TOHATHSA,
YMETh IPUMEHSATH MOy9ICHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeaaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydyaeMOro mMarepuana, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYINHEHUH W3YYCHHUS OTICNBHBIX TEM, BOMPOCOB, CIEAYeT OO0pamarbcs 3a KOHCYIBTAIUSIMU
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKON 3aHSITHI.



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:
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

3 (ocennuit) - JluddepeHnmpoBaHHbIi 3a4eT

PaszpatGoTunk: H.B. lyOuns, kanz. ¢puz.-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 pesynbrare u3ydeHus: AUCIUTUIMHBL «] eOMeXaHNKa MECTOPOXKICHU I 00yJatONUiiCs OIKEH:




3HATh:
0a30BbIC TEOPETUUECKUE MTOJIOKEHHUS MEXaHUKH JIe(hOPMUPYEMOTO TBEPIOIo Tela;
OCHOBHBIC JTallbl IOCTPOCHUSI MOJCIN MEXaHWYECKUX CBOMCTB MAacCHBA TOPHBIX MOPOJ IO TaHHBIM
pa3HoMacIITaOHBIX TEOPU3NIECKUX HCCIICIOBaHU;
OCHOBHBIE TIOIXOJIBI K pacyeTy HalpsHKeHHO-/1e(hOPMUPOBAHHOTO COCTOSIHUSI MACCHBA TOPHBIX ITOPOJI.
yMeThb:
TUIAHUPOBATh TIPEIBAapUTEIbHBIC HWCCIEIOBaHHsA, TpeOyromumecss Uil TONyYeHHsS JOCTOBEPHBIX
pelIeHnit MPUKIIaIHBIX 337124 TeOMEXaHUKU MECTOPOXKACHUH yITIeBOIOPO/IOB;
CTPOUTH MOJIENIb MEXaHWYECKHX CBOMCTB MacCHMBa TOPHBIX HOPOI MO pe3yiabraraM reo(pHu3M4ecKux
HCCIICIOBAHMM;
paccUMTHIBATh MPOCTPAHCTBEHHBIC PACHpPEACICHUS HANPsDKEHUH M JeopMalii B MacCHBE TOPHBIX
HOPOJ;
pemars OCHOBHBIC NPHKJIAJIHBIC 33]]a9 TEOMEXaHNKH MECTOPOXKICHUI YIIIEBOJJOPOIOB: PACCYUTHIBATh
YCTOWYMBOCTb CTBOJIA CKBA)KMHBI, IIPOTHO3MPOBATh TEOMETPHUIO TPEIIMHBI T'HIpOpa3pbiBa ILIACTA,
MPOTHO3UPOBATH 30HBI PA3BUTOM TPEUIMHOBATOCTH.
BJIA/IETh:
MaTeMaTHYeCKUM amlIapatoM MEXaHWKH CIUIOIIHBIX Cpel, HCHONB3YIOIUMCS TpPU  PEHICHUH
MPUKJIAJHBIX 33/1a4 MECTOPOXKACHUH yITIeBOIOPOIOB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

[Mpumep 3amaHus KOHTPOIBbHOW paborbl: CornlacHO pesyabraraM JIabOpaTOPHBIX HMCCIEAOBAHUI Ha
KEpHE C HEKOTOPOTO MECTOPOXKICHUS, KOA(PQPHUIMEHT BHYTPEHHETO TPEeHUs (IIFOUJOHACHIICHHON
noponbl coctaiseT 0.6, koaddunment [lyaccona 0.3, a koaddurnment buo 0.9. CornacHo KOMIUIEKCY
WCCIICZIOBAHUI, MECTOPOXKICHHE NTPEOBIBAET B CIIOKOMHON TEKTOHHUYECKOH 00CTaHOBKE, TEKTOHUYECCKHUE
CHJIBl Majibl, NMPUYMH NPOSBICHUS Ha paccMaTpuBaeMoll TiyOMHE (2 KM) aHOMAaJbHO BBICOKOTO
IUIACTOBOIO JaBieHus HeT . CieayeT JIn OXHIaTh CYHIECTBEHHOIO BKJIA/la €CTECTBEHHBIX TPELIMH B
(GUIBTPaMOHHBIE CBOWCTBA TIOPOJIBI?

[Ipumep 3agaun gomamrHero 3aaanus: OnpeneauTs BOSMOXKHBIC 10JIM (DIIOMIONPOBOAALINX TPEIIUH B
TOPHOI MOpo/ie, HaXosIIeHCs B 00CTaHOBKE COPOCOBOTO TEKTOHUYECKOTO pexxuma Ha riryoune 2200 wm,
€CJIM JIaBJICHUE 3aKPBITHS TPEIIMHBI THAPOPa3phIBa, TPOBEIECHHOIO Ha TOH e rryoune coctaBmwio 30
MlIla. CpenHsisi INIOTHOCTH BBIIIENEkKAIIUX MOpoj] cocTarisieT 2600 kr/m3.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

10 cemecTtp:

1. Yro mpoucxoauT ¢ KPUBOW HampspkeHue-aedopMalnru Mocie NPeofoeHusl mpeaena yrnpyroctu?
[Ipenena nnactuunoctu? [penena npounoctu?

2. Kakme cymecTBYIOT METOIbl OLEHKM MHHHAMAJIBHOTO TOPU30HTAIBHOTO HANPSIKCHUS 110
CKB&KMHHBIM JTaHHBIM? MaKCHMaJIbHOTO TOPU3OHTANBHOIO HampsokeHusi? KoMmOMHAIMM IIaBHBIX
TOPU30HTAJIBHBIX HAMPSKEHUH?

3. Kak u3MmeHst0TCSl (QUIBTPaLlMOHHO-EMKOCTHBIE CBOMCTBA MOPOABI MO Mepe pocTa 3PPEKTHBHBIX
HanpspkeHni? [To Mmepe HaKoTIeHHSs TTaCTUYECKUX edopmariyii?

4. Haiitu > QpexTHBHBII MOIYTbh TPEXCIOWHOW HW3OTPOITHOW YIPYTroM Cpenbl, €Clid JaHbl YIpyrue
MOJIYJIN KaXKJIOTO CJIOS

5. Halitu cBs3b MexOy CKOpPOCTSIMH NHpoOera MmpoAoJIbHBIX M TMONEPEYHBIX YNPYTHX BOJH C MOAYJIEM
HOnra, koahdumentom [Tyaccona anst H30TPOIHOMN cpeibl

11 cemecTp:
1. Kaxue ¢axrops! 00ycnaBauBaoT (GIroHI0IPOBOAUMOCTh €CTECTBEHHBIX C/IBUTOBBIX TPEIINH?

2. B Kakux MpeamnoioKeHHsX cIpaBeminBa Qopmyna JIMHHUKA [UIS OLEHKH TOPH30HTAIbHBIX
HaNpsHKEHUH?
3. B xakoMm HaIpaBJIeHUH Pa3BUBACTCS TPELIMHA THAPOPa3pbiBa’?



4. W3BecTHBI 3HaueHUS (P(PEKTUBHBIX TOPU30HTAIBHBIX HANPSKEHUH Ha JBYX 3aJaHHBIX IIyOWHaX B
OJHOPOJHOM H30TPONHOM IUIACTE€ C H3BECTHBIMHM YIPYTHUMH MOXYISIMH M IPEIEIOM IPOYHOCTH.
Omnpenenuts MIOTHOCTh OypOBOTO pacTBOpa, HMPH HCIOJIB30BAHUM KOTOPOH AJsl OypeHHs CKBaXKHHBI
HAyHEeTCsl MpOsIBIIEHUE BbIBaIoOOpazoBaHusA. OmpenenuTts IIOTHOCTh PAacTBOPA, COOTBETCTBYIOIIYIO
HayaJly pa3BUTHUS TPEILUHBI PACKPBITHU.

5. Onpenenuth TPACKTOPHUIO OypeHUs] CKBaKMHBI B OTHOPOAHOM M30TPOIHOM IUIACTE C PAaBHOMEPHBIM
pacnpeneneHueM TpellMH B ClIararmoliuX €ro MNopoiax, NPUBOASIIYI0O K PACKPHITHIO MaKCUMAJIbHOIO
KOJIMUECTBA €CTECTBEHHBIX TpeluH. JlaHa IyOuHa U COOTHOIICHUS] MEKAY TNIABHBIMU HANpPsDKEHUSIMHU.

6. OmpenenuTh UIMHY, Ha KOTOPYIO DPa3OBbETCS TPEIIMHA, pa3BHBAIOLIASACS B IIOJE 3aJaHHBIX
TEKTOHHYECKUX HANpPsDKEHWH, eciyu NpoQWib JaBICHHS B TPEUIMHE MPEACTABISICTCS 3aJaHHOM
CTyneH4Yaroi QyHKIHen.

Kpurepun onennBanus

Onenka "ommuno" (10 Ganmos) BBICTAaBIISIETCSI  CTY/IEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 06amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormnmmuno" (8 0aioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0anoB) BBICTAaBIISIETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT HNPUMEHSTH MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 OammoB) BBICTABISIETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, yMeeT HMPUMEHATh MOJy4YEeHHbIC 3HAHUs Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbILIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynosneTBopuTedabHO" (4 Ganna) BBICTABISIETCA CTYIEHTY, IIOKa3aBHIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEJIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpaMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBnerBoputensHO" (3 Oajuia) BBICTABISETCS CTYACHTY, ITOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeynoBieTBOpUTENbHO" (2 Oamia) BBICTABIISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YacTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynoBierBoputenbHO" (1 6amn) BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUN IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNINe MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH



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



