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: Du3HMKO-MEXaHNUECKUE CBOWCTBA M pa3pyLICHUE TOPHBIX OPOJ
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

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
ceMuHapsl: 15 gac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

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

[Mporpamma obcyxneHa Ha 3acefanuu Kadeapsl npukiaaHoi reopusuku 28.01.2022



AHHOTANMA

Kypc nocesiiieH 0COOEHHOCTSIM OTnpesieieHnsT PU3NKO-MEXaHUIECKUX CBOWCTB TOPHBIX HOPOJA Ha OCHOBAaHUH
KOMILJICKCHPOBAHUS PE3yJbTaTOB CEHCMUYECKHX, Te0(U3NUECKUX U Ja00paTOPHBIX MCCIEIOBAaHUMN, a TaKKe
M3Y4YEHHIO MPOLIECCOB XPYIKOIO M IIACTHYECKOTO Pa3pylIeHHs TOPHBIX MOpoA. B paMkax Kypca MpOXOIUT
TEOPETUYECKOE H3YyYCHHE OCHOBHBIX PEOJIOTMYECKHX MoOjened, pa3paOOTaHHBIX JUIi  OMHMCAHHS
MEXaHHUYECKOTO IOBEACHUSI TOPHBIX IOPOA, MPOBOIATCS PabOTHI MO0 HENOCPEICTBEHHOMY ONpPEACIICHHUIO
PEOJIOTHYECKUX CBOWCTB TOPHBIX MOPOJ B JIAOOPAaTOpHBIX ycioBusxX. OTAenbHOE BHMMaHHME MOCBAIIEHO
rpoleccaMm 3apoKJIEHUS W Pa3BUTUS TPEIIMHOBATOCTH B TOPHBIX IOPOJAX, IOIBEPKECHHBIX BHEIIHEMY
Harpy>kKeHuIo, OTPEIeNII0TCS OCHOBHbBIE 3aKOHOMEPHOCTH MEXy HCTOpHEH HaNpsHKeHHO-Ie(pOPMUPOBAHHOTO
COCTOSIHUSI TOPHOM NMOPOABI M €€ BHYTPEHHUM CTPOEHHEM, OCHOBHBIMHM TEHIECHIMAMH IpPH pa3pyLICHUU.
3HauUUTENbHYI0O YaCTh Kypca COCTaBIAIOT J1a0OpaTOpHBIE HMCCIEIOBAHMS, BBINOIHSIEMBbIE CTyIEHTAMH Ha
CEPBOTUPABIMYECKON yCcTaHOBKE BhICOKOro namiieHusi RTR-4500 (MdD3 PAH), mon pykoBOACTBOM BeAyIIUX
CIELIUAINCTOB.

1. lean u 3apa4n
Heab qucUMMIMHBI

TeopeTnueckoe 1 FIKCIIEPUMEHTATBHOE 3HAKOMCTBO C (PU3NYECKUMU NPOIIECCaMU, TPOTEKAIOIUMHU IIPU
pa3pyLICHUH TOPHBIX OPOJI, aNIIAPATOM, ONMCHIBAFOIINM IUIACTUYECKOE M XPYITKOE pa3pylIeHHUE.

33]13‘[1/[ JAUCHUIIINHBI

1. HonyquHe CTYACHTAMU OIIbITa HCIOJB30BAHUA allllapaTa MCXAHWUKH CIUIOHIHBIX Cpea JId
MAaTEMAaTUYCCKOIo ONMMCaHUA 3aKPUTHICCKOTO MEXaHNYECKOI'0 ITIOBCACHN A TOPHBIX TTOPOA;

2. 3HaKOMCTBO C 3KCIIEPUMEHTAIbHBIMU METOIaMU U3YUEHUS IIPOLIECCOB pa3pyLICHNUS.
2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

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

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

OIIK-2 Nmeet 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
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoi obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacTh cBoeil 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 KOMMYHHUKAIIUN

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

OIIK-3.1 Cnocoben aHanu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, 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 OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu

peIlieHUE MOCTABICHHOM 3a/1a4H, IPOBECTH (U3MKO-MaTEeMaTHICCKUX HAYK JUIS PEIICHUS TOCTABICHHOM
aHaJn3 pe3yNbTara v MPEJCTaBUTh BBIBOJIEI, 3aa4¥, (POpPMYIHPOBAHHUS BHIBOJOB M OIECHKHU MOJTYYCHHBIX
MPUMEHSS 3HAHUS Y HABBIKK B 00JIACTH pE3yNbTaToB

(puzuKo-MaTeMaTHIECKUX HAYK U OIIK-4.3 CnocobeH apryMEHTHPOBAHO BBIOWpPATh CIIOCOO
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX MPOBEACHUS HAYYHOI'O MCCIEI0BaHUS

TEXHOJIOT Uil

[MK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON

[MK-1 CriocobeH craBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pelars 3a1a4uy, B ToM uncie pa3padareiBath 1 |[IK-1.2  CnocobGeH  BBIOBUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYeCKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHI U MPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE

pe3yabTaThl
[1K-3 Cnoco6en npodeccronansho padorars ¢ |[IK-3.1 IlonumaeT npuHOMOBL PabOTBHl  MCIIOIB3yEMOIO
UCCIIEN0BATENLCKUM M UCIIBITATEBHBIM 00opynoBaHusl (cnenmanu3upOBaHHbIX MIAKeTOB

o6opynoBaHueM (MpUOOPaMK M yCTAHOBKAMH, — |IIPUKJIAHBIX POTPAMM)

CIeMaTN3UPOBAHHBIMU TTaKeTaMU NPUKIAAHBIX ([TK-3.3  CriocobeH oLeHHBaTh TOYHOCTb IOJyYEHHBIX
IPOrpamMM) B U30PAHHOM NPEAMETHON 00JIACTH  |9KCIIEPHMEHTAIBHBIX (YHCIICHHBIX) PE3y/IBTaTOB

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

3HATB!
- OCHOBHbIE TEOPETUUYECKUE MOEIH, ONMCHIBAIOIINE MEXAaHUUYECKOE IIOBEICHUE T'OPHBIX MOPOX IpU
Harpy3Kax, PEBbIIAOIINX PEAEIIbl IPOYHOCTH;
- TEOPETUUYECKUE U IKCIIEPUMEHTAIIbHBIE METO/IbI OIIPEIEJIEHUS IPOYHOCTHBIX CBOMCTB FOPHBIX IOPOLI.
YMETb:
- IUIAHMPOBaTh HCIIBITAaHWSA, HEOOXOIUMbIE [JII MaTeMaTHYecKoro ONHCAHMSA  IPOLECCOB
MEXaHMUYECKOTO pa3pyLIeHHs: 00pa30B TOPHBIX MOPOI;
- IPUMEHATh MarTeMaTU4eCKUH ammapar ONUCaHUs IIpoliecca pa3pyLIeHHs C MCIIOJIb30BaHUEM
9KCIEPUMEHTAIILHBIX JAHHBIX.
BIIAJICTh:

- MaTeMaTHYeCKUM alllapaToM OIUCAHUS MEXaHHYECKHX IPOIECCOB, COMPOBOKIAIONINX XPYIKOE H
HEXPYTKOE pa3pylleHHe TeTePOreHHbIX Cpell.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenue 2 2
) OcHoBHbIE HOHATHSA MEXaHUKHU 3 ’ 3
CIUIOIIHBIX Cpex
3 OmnpeneneHne MEXaHUYECKHX CBOMCTB 3 ) 6 g
TOPHBIX TIOPOJ
4 Teopuu npoyHocTH 2 3 2




5 Kpurepun paspyiieHust TOpHBIX TOPOJ 7 4 4 7
6 [TacmiopT mpo4YHOCTH TOPHOI MOPOABI 3 4 5 3
Nroro yacos 30 15 15 30
[loaroroska k sK3amMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. BBenenune

Ilonstue pazpymenus. IIpenensl NpUMEHMMOCTH MEXaHUKU CIIOUIHBIX cpeA. IloHsaTHe 0 ropHBIX
[IOpo/Iax Kak O HEOMHOPOAHBIX FETEPOTEHHBIX Cpeaax.

2. OCHOBHEIC TTOHSTHS MEXaHUKH CILIOIIHBIX cpea

CwMmemienus, nedpopmManmd ¥ HampspKeHHs. TE€H30p KOHEUHBIX M ManblX Aeopmanuii, cB3b C
BEeKTOpoM cMmemieHuss. OObeMHbIe U TOBEpXHOCTHBIE cmibl. [loctymar, nemma m Teopema Komm.
CHMMETPUYHOCTh TEH30pOB JedopManmii M HanpsokeHWd. [JaBHBIE HanpsoKeHHs, IVIaBHBIE
nedopmanuu. CucremMa ypaBHEHHH MEXaHMKH CIUIOIIHBIX cpell. CBs3b MEXIy HalpsHUKeHHSIMU U
nepopmanusimu. Peonornueckue coornomenus. [lonszyuecTs, MI1acTHYHOCTD.

3. Onpexnenenne MEXaHMYECKUX CBOMCTB TOPHBIX MOPOJ

Jluneiino-ynpyroe teno. 3akoH Iyka B oOmem Buzae. 3akoH [yka nais aHU30TPOIHBIX TeEIl.
Omnpenenenne OCHOBHBIX YNpyrux moayieil. Teoperudeckoe oO0ocHoBaHue 3akoHa ['yka. Metomsl
SKCIIEPUMEHTAIILHOTO MCCIEJOBaHUSI MEXaHUYECKUX CBOMCTB 00Pa3lOB TOPHBIX MOpon. TpexocHbIi
U HUCTHUHHO-TPEXOCHBIH TecTbl. MeTonbl 3KCIHEPUMEHTAIBHOIO OIpPEIENICHUs] HAIPSDKECHUMH,
nepopmaunii. KpuBasg HarpyxkeHus, npoOiiema BbIAeNICHUs JHHEHHOro yuactka. OOGocHOBaHHE
HEJTMHEHHON 3aBUCHMOCTH MEX[Iy HamnpspkeHHAMHU U aedopmanusamu. [IpoBenenne mabopaTopHBIX
pabor mO oOmpeleNeHUI0 YOPYTUX MOAyJeH oO0pa3loB TOPHBIX IOPOA C HCIOJNb30BAHUEM
SKCTICPUMEHTALHON 0a3bl IEeHTpa MeTpOoQU3MYECKUX M TeOMeXaHWdeckux uccieaoBanuii Md3
PAH.

4. Teopuu IPOYHOCTH

3amaya paspymieHus CIUIOIHOW cpenpl. Mcropuueckue kpurepun paspymieHus. Kputepun
paspylieHusi, HamOoJjee 4YacTO MCHONB3YIOINIMEeCS B MEXaHMKEe TOpHBIX mopon. Kpurepwuii
Kynona-Mopa u ero orpannyeHus.

5. Kpurepuu paspyiieHust FOpHbIX IIOPO

Kpurepnit Jlone-Hanan. Bnusinue nmpoMexyToOuHOTO TNIAaBHOTO HANPSKEHUS Ha Tpened MPOYHOCTH.
Xpynkoe MOBEAEHHE TOPHBIX MOPOJ MpH paspylieHnd. MHAeke XxpynkocTu. Pa3BuTHe TpeluH npH
paspymienuu. Dopmyna [puddurca. CuinoBoil W IHEPreTHUECKHH TOAXOABI K OMUCAHHIO
paspymenusi. Koaddumnuentsr naTeHCMBHOCTH HampspkeHuit. MaTerpan Uepenanora-Paiica. Tpu
BUJIA TPELMH. TpemMHOCTONKOCT. bpasunbckuil TecT. MeXaHnuecKoe MOBEIEHUE TOPHOM NTOPOABI
nocinie paspywenus. [IpoBeneHne 1abopaTopHBIX pabOT MO ONPEAETICHUIO MPOYHOCTHBIX CBOMCTB
00pa3IoB TOPHBIX MOPOA C UCHOIb30BAHUEM IKCIIEPUMEHTAIBHON 0a3bl IEHTpa NeTPOYU3NIECKUX U
reoMexanuueckux ucciaegosannii D3 PAH.

6. ITacrtopT MPOYHOCTH TOPHOI MOPOABI




Omnpenenenne macnopra NPOYHOCTH TOPHOW TOPOABI IO pPE3yJbTaraM HKCIEPUMEHTAIbHBIX
rccienoBaHuil. MHorocraguitHoe ucnbITaHue. YrnpouHeHue. CBSI3b MEXAy IMpenesoM YIpyrocTH U
npenenoM npodHoctu. Junarancud. IIponeaypa moctpoeHus nacrnopra NpOYHOCTH AJIS PA3IHYHBIX
KpuTepueB paspymieHus. [Iposenenue 1abopaTopHEIX paboOT MO MOCTPOSHUIO NMACTIOPTOB MIPOYHOCTH
00pa31oB FOPHBIX HOPOA C UCHOIB30BAHUEM IKCIIEPUMEHTANBHOM 0a3bl LEHTPa METPOPUZNIESCKUX U
reomMexaHuyeckux uccienosanuii 1d3 PAH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYylIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

[Iporpamma Kypca noapaszymeBaeT J1a00paTOpHbIE UCCIIEAOBAHMS, BHITIOIHEMbIE CTYACHTAMH Ha
CEpBOTU/IPABIMYECKON YCTaHOBKE Bhicokoro naBienusi RTR-4500 (M®3 PAH), mox pykoBoacTBOM
BEAYIIMX CTIENUAINCTOB. Ha ycTaHOBKE BBIOIHAIOTCS SKCIIEPUMEHTHI MO CKATUIO 00pas3LioB TOPHBIX

HOPOLI.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. HedopmanmoHHbIe POILIECCH B MacCHBaxX TopHBIX mopof [Teker] : yueb. mocobue ains By3oB / I I.
Kouapsia ; M-Bo o6pazoBanust u Hayku PD, Mock. ¢us.-texH. uH-T (Toc. yH-T) .— M. : MOTU, 2011
— 366 c.
2. MexaHuKa pa3pyLeHust KOMIo3UIHOHHbIX Marepuaios [Tekct]/I. I1. Uepenanos, -M., Hayxka, 1983
3. Mexanuka o0o0uieHHo-TutacTuaeckux cpen [Texer] : yue6. mocobue juist By3os / M. B. upko ;
M-Bo o6pazoBanus 1 Hayku Poc. @enepaunn, Mock. ¢us.-texd. ue-t (roc. yu-T .— M. : U31-B0
M®TH, 2007 .— 156 c.

JlonoHUTE IbHAS TUTEPATypa
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. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

ITpe3zenTanuu o TeMaM nporpaMMbl. MeTOIUKY MTPOBEICHHUS JIAOOPATOPHBIX UCIIBITAHUNA TOPHBIX
HOpOJ.

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

CryneHT, M3y4arollMi IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAACTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

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

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJIEHUS KOHCIICKTA 3aHSITUH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PaboTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;



— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOATENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUM TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiajieHUs MaTepUaIoM CIY>KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH W3y4YeHHs] OTACIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamaThCcsl 3a KOHCYNBTAIMSIMHU
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEILICHUS 331a4 B COOTBETCTBUU C
TEMAaTUKON 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

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 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

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 pesynbprare nsydeHus: nucuMIIMHBL «DU3MKO-MEXaHUYECKHE CBOWCTBA U pa3pylLIEHHE TOPHBIX IOPOI»

00yJarouiCs JTOIDKEH:




3HATh:
- OCHOBHBIE TEOPETHUYECKHUE MOZEIH, ONMHCHIBAIOIINE MEXaHWYECKOE MOBEACHHE TOPHBIX MOPOI IpHU
Harpyskax, IpeBBILIAIOIUX IPEEIbl IPOUHOCTH;
- TEOPETHUYECKUE U IKCIIEPUMEHTAILHBIE METO/IbI OTIPEICIICHUS IPOYHOCTHBIX CBOMCTB FOPHBIX MOPOI.
yMeThb:
- IUIaHUPOBaTb HCIBITAHUS, HEOOXOAMMBIE JUIsI MaTeMaTHYECKOrO OIMCAHHUs — IPOLIECCOB
MEXaHUYECKOTO pa3pyLIeHus] 00pa31oB FTOPHBIX MTOPOJ;
- TPUMEHITh MAaTeMaTHYeCKHH ammapar ONKCAaHUS Mpolecca pa3pyLIeHHs C HCIOIb30BaHHEM
JKCIIEPUMEHTAJIbHBIX JaHHBIX.
BJIaJeTh:
- MaTeMaTUYeCKUM allapaTroM OIUCAHMsS MEXaHHUYECKHUX IPOLIECCOB, CONPOBOKIAIOIIUX XPYNKOE U
HEXPYIKOE pa3pyLIeHHE TeTePOreHHBIX CPE.

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

[Ipumep 3amaHus] KOHTPOJIBLHON paOOTHI:

1. 1o pe3ynsraTaM MHOTOCTaJMHHOIO MCHBITAHHS OBUTM MOJYYEHBI CICAYIOUIME Mpelely yNpyrocTH
MWIMHAPUIECKOTo 00pa3iia, MOMEIIEHHOTO B 00CTaHOBKY TiceBIOTpexocHoro cxartus: 50 Mlla mpu
paguansHoM Hanpspbkenun 10 MIla, 70 MIla npu pagmaneHoMm Hampspkennn 20 Mlla; mpenen
npoyHoctu cocraBnger 100 Mlla nmpu pagmansHom HanpspkeHuun 20 Mlla. Omnpepenuths yron
BHYTPEHHETO TPEHUS U Mpeell IPOYHOCTH Ha OJHOOCHOE CKaTHe AAaHHOTO 00pasia.

HpHMep 3aa4u JOMAIIHETO 3aJJaHHA:

1. [Toka3aTh 3KBHUBaJEHTHOCTh IHEPTETHUYECKOTO W CHIJIOBOTO MOAXO0JIa K ONMKMCAHUIO PACIpOCTPAHECHHUS
IJIOCKON TPENIMHBI B OOCTAaHOBKE OJHOOCHOTO PACTSDKEHUS BJIOJNh OCH, HOPMAaJbHOW K IUIOCKOCTH
TPEUINHBIL.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOIBHBIX BOIIPOCOB

1. Kakumu pu3H4ecKMMU POLIeCCaMH MOYKHO OOBSCHHTH HETMHEHHOCTh CBSI3H MEXKIy HalpsHKEHHEM
u geopMareil TopHOH MOPOIBI?

2. TlepeuncnuTh KIACCHYECKHE TEOPUU IPOYHOCTH. Kakue W3 HHUX W TNPH KaKUX YCIOBUSIX
SKBUBAJICHTHBI IPYT APYTY?

3. KakoBel muocel W MHHYCHl KOHTpossa Jnedopmanuii NpH NPOBEIEHUH HCIBITAHUNH 10
IICEBIOTPEXOCHOMY CKaTHI0. KakoBbI IIIOCH! 1 MUHYCHI KOHTPOJIS 110 HAIIPSKEHUSIM?

4. Tlouemy MOBOPOT TPEUIMHBI OTPHIBA C HEOOXOIMMOCTBIO COMPOBOXKIACTCS Pa3BUTHEM TPEUIVH
casura?

5. UeM 0O0yCIIOBIEHO CYIIECTBOBAHHE PA3IMUYHBIX CIIOCOOOB OIIEHKH XPYIKOCTH TOPOAbsI? MoOryT In
PE3yNBTaThl IPUMEHEHUS Pa3HBIX CIIOCOOOB MPOTHBOPEUYHTH APYT JIPYTy?

[IprMepbl KOHTPOJIBHBIX 33JaHUN

1. BriOparp onTUManbHBIA KpUTEpUU pa3pylICHUS HA OCHOBAHHUU PE3YJIBTATOB MHOTOCTaJAUHHBIX
UCTIBITAaHUH MO TPEXOCHOMY CKaTHIO, TAHHBIX B BUJAE TaOIUIIBI «KPUTHUECKOE OCEBOE HANPSIKEHUE —
paauaiIbHOE HANPSDKEHUE).

2. OnpenenuTs napaMeTpbl KpUTEprs pa3pyLeHns Ui JaHHBIX Borpoca 1.

3. OHpeI[GJ'II/ITL KPUTHYCCKYIO UINHY HGYCTOIZHHBOFO pocCTa TpCHIMHBI OTpPBLIBA, HaXOHﬁmeﬁCH o1
MMOCTOAHHBIM BHYTPEHHHUM JAaBJICHHUCM.

4. OmnpenenuTh yrojl BHYTPEHHETOo TPEHUs TOPHOM MOpPOAbl, MOTJYUHSIOLIEHCS JTUHEHHOMY KPUTEPUIO
Kynona-Mopa, o ¢ortorpaduu obpasiua nocie pa3pymeHus B yCIOBHUIX ICEBIOTPEXOCHOTO CHKATHA.

5. OmpenenuTh I1aBHBIC 3HAUYEHUS U IVIaBHBIC HANPaBJICHUS TEH30pa HANpPSKEHUH, COOTBETCTBYIOLINX
3aJJaHHOMY TE€H30pY JAe(hOopMaIiii Py U3BECTHBIX YIIPYTUX MOAYIISIX JIMHEHHO-U30TPOITHOM CpEIbl.

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.



