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 nocpsiiieH 0coOeHHOCTSM ompeesieHnsT (PU3UKO-MEXaHUIECKUX CBONCTB TOPHBIX TOPOJ] HA OCHOBAHHUH
KOMIUIEKCHPOBAHUS PE3yJbTaTOB CEMCMUYECKUX, TeOU3NICCKUX M JIA00OPATOPHBIX UCCIICIOBAHHUMN, a8 TaKKe
H3YUYECHHUIO MPOLECCOB XPYIKOro U IUIACTUYECKOr0 pa3pylIeHUs] TOpHBIX mopod. B paMkax Kypca mpoxomut
TEOPETHUECKOEe U3YyUCHHE OCHOBHBIX pEOJOTMUYECKHX MoJesiel, pa3paboTaHHBIX JUIs  OTHCaHUs
MEXaHHYECKOTO ITOBEACHHUS TOPHBIX IOPOJA, MPOBOMATCS PabOTHl MO HEMOCPEICTBEHHOMY OIPEIEICHIIO
PEOJIOTHYECKUX CBOWCTB TOPHBIX TOPOA B J1a0OparopHBIX ychoBusax. OThenbHOE BHUMAaHUE TOCBSIIEHO
npoleccaM 3apoKICHUS M Pa3BUTHUSI TPEIIMHOBATOCTU B TOPHBIX IOPOAAX, IMOABEPKCHHBIX BHEIIHEMY
HarpyXeHHI0, OMPEJIEIISIOTCS OCHOBHBIE 3aKOHOMEPHOCTH MEXTy HCTOPHEH HAPsKEHHO-Je(OPMHUPOBAHHOTO
COCTOSIHUSI TOPHOM MOPOJLI U €€ BHYTPEHHHM CTPOCHHMEM, OCHOBHBIMH TEHACHLMUSMHU IPHU PA3PYLUICHUU.
3HAYUTENBHYIO0 YacTh Kypca COCTABISIIOT JIA0OPATOPHBIE WCCIICIOBAHUS, BBIOMHIEMBIC CTYJICHTAMH Ha
CEpBOTUAPABINYECKON ycTaHOBKe Bhicokoro naBineHus RTR-4500 (M®3 PAH), moa pyKoBOICTBOM BEIyIIHX
CIIELMAIMCTOB.

1. lean u 3apa4n
Heab qucUMMIMHBI

TeopeTnueckoe M SKCIEPUMEHTAIBHOE 3HAKOMCTBO ¢ (PU3UUECKUMHU MPOLIECCaMHU, TIPOTEKAIOLIUMU TIPH
pa3pyLICHUH TOPHBIX OPOJI, aNIIAPATOM, ONMCHIBAFOIINM IUIACTUYECKOE M XPYITKOE pa3pylIeHHUE.

33]13‘[1/[ JAUCHUIIINHBI

1. HonyquI/Ie CTYACHTAMHU OIlbITa HCIIOJIB30BAHUA alIapara MCEXAaHUKU CIUIOMIHBIX Cped I
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 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

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

OIIK-1.2 Cmocoben 0000maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoi obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH 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 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PelICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH

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

(puzuKo-MaTeMaTHIECKUX HAYK U OIIK-4.3 CnocoGeH apryMEeHTHPOBAHO BBHIOMPATH CIIOCOO
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX MPOBEACHUS HAYYHOI'O MCCIEI0BaHUS

TEXHOJIOT Uil

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000NIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH craBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIABUTAaTh  THUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLECHUBATH KAUECTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKue H (WIIHN)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBAaHMN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUYCHHBIC

PE3ybTaThl
I[1K-3 Cnoco6en npodeccronansho paborars ¢ |[IK-3.1 Ilonumaer npuHmMnbl paboThl  HCHOIL3YEMOIO
UCCIIEN0BATENLCKUM M UCIIBITATEBHBIM 00opynoBaHusl (cnenmanu3upOBaHHbIX MIAKeTOB

o6opynoBaHueM (MpUOOPaMK M yCTAHOBKAMH, — |IIPUKJIAHBIX POTPAMM)

CTIeaTN3MPOBAHHBIMU NTakeTaMH NPUKIAAHbIX ([TK-3.3  CrocobeH oOLEHHBaTh TOYHOCTh MOJTY4EHHBIX
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 TEOPETHUUYECKHE MOJEJM, OIMCHIBAIOIINE MEXaHUUYECKOE IOBEJCHHME T'OPHBIX IIOPOA IpU
Harpy3Kax, PEBbIIAOIINX PEAEIIbl IPOYHOCTH;
- TEOPETUUYECKUE U IKCIIEPUMEHTAIIbHBIE METO/IbI OIIPEIEJIEHUS IPOYHOCTHBIX CBOMCTB FOPHBIX IOPOLI.
YMETb:
- IUIAHUPOBaTh HCIBITAaHWA, HEOOXOIMMBIE JUII MaTeMaTH4ecKoro OIHCAaHHWA  IPOLIECCOB
MEXaHMUYECKOTO pa3pyLIeHHs: 00pa30B TOPHBIX MOPOI;
- IPUMEHATh MareMaTH4eCKHH ammapar OIMCaHus IIpolecca paspyLIeHUs C HCIOJIb30BaHHUEM
9KCIEPUMEHTAIILHBIX JAHHBIX.
BIIAJICTh:

- MareMaTHYECKUM aIIapaToM ONUCAHUS MEXaHMYECKUX IPOLECCOB, COMPOBOXKIAIOIIUX XPYIKOE U
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 MEXaHUYECKHUX 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. [Ipenesbl IpUMEHUMOCTH MEXaHUKU CILIOWIHBIX cpeA. IloHsATHEe 0 ropHBIX
[IOpo/Iax Kak O HEOMHOPOAHBIX FETEPOTEHHBIX Cpeaax.

2. OCHOBHEIC TTOHSTHS MEXaHUKH CILIOIIHBIX cpea

CwMmemienus, nedopmanvu W HampsbkeHHs. T€H30p KOHEYHBIX M MajblX JedopMmanui, CBA3b C
BEeKTOpoM cMmereHus. OObeMHbIe U MOBEpPXHOCTHbIE cuibl. IlocTynar, nemma u teopema Komm.
CHUMMETPUYHOCTh TEH30pOB JAedopManuii W HamnpsbKeHUH. [JaBHbIE HampsDKEHUs, IJIABHBIC
nedopmannu. CucreMa ypaBHEHHH MEXaHHKH CIUIOIIHBIX cpel. CBsi3b MeXAy HAIpPSKCHUSIMH U
nepopmanusimu. Peonornueckue coornomenus. [lonszyuecTs, MI1acTHYHOCTD.

3. Onpexnenenne MEXaHMYECKUX CBOMCTB TOPHBIX MOPOJ

Jluneiino-ynpyroe teno. 3akoH I'yka B obOmem Buae. 3akoH [yka i aHM30TPONHBIX TEIl
Omnpenenenne OCHOBHBIX ympyrux mopyned. Teoperndyeckoe oOocHOBaHHe 3akoHa [yka. Mertoabl
9KCIIEPUMEHTAIILHOTO MCCIEJ0BaHUSI MEXaHMYECKUX CBOMCTB 00pa3loB TOpHBIX Hopoa. TpexocHsIi
U UCTHHHO-TPEXOCHBIH TeCThl. MeTonbl 3KCIEPUMEHTAJBHOIO OINPENEICHUsl HalpsDKEeHUl,
nepopmaunii. KpuBasg HarpyxkeHus, npoOiiema BbIAeNICHUs JHHEHHOro yuactka. OOGocHOBaHHE
HEJTMHEHHON 3aBUCHMMOCTH MEXIy HampshKeHUsIMH H JIedopmarusMu. [Iposenenue mabopaTopHBIX
pabor TO OmpenesNeHUI0 YOPYyruxX MoAydeil o0pa3loB TOPHBIX I[OPOJ C HCIOIb30BAHHEM
SKCTICPUMEHTAILHON 0a3bl IICHTpa NETPOPHU3MUECKHX W TeOMEeXaHM4YecKuX uccienoBanuii D3
PAH.

4. Teopuu IPOYHOCTH

3amaya paspylleHHs CIUIOIIHOW cpensl. Vicropuueckue Kpurepuu paspyuieHus. Kpurepun
paspylieHusi, HamOoJjee 4YacTO MCHONB3YIOINIMEeCS B MEXaHMKEe TOpHBIX mopon. Kpurepwuii
Kynona-Mopa u ero orpannyeHus.

5. Kpurepuu paspyiieHust FOpHbIX IIOPO

Kpurepuit Jlone-Hanau. BrnvsHrue npoMexyTOUHOTO TJIaBHOTO HANpPSsDKEHUS Ha MpeieN MPOYHOCTH.
Xpynkoe MOBEAECHNWE TOPHBIX MOPOI MpH paspyuieHnn. MHaeke XpynkocTu. Pa3BuTre TpemuH npH
paspymienun. Dopmyna I[puddurca. CuinoBoil W IHEPreTHUECKUH TOAXOABI K OMUCAHHIO
paspymenusi. KoadduimenTsl nHTEeHCUBHOCTH HanpspkeHuid. MuTterpan Yepemanosa-Patica. Tpu
BUJIA TPELIMH. TpEeIUHOCTOMKOCTh. bpasuinbckuil TecT. MeXaHM4eCKOe MOBEACHUE TOPHOU MOPOIbI
nociie paspymenus. IIpoBenenne nmabopaTopHbIX padOT MO ONPENENEeHUI0 MPOYHOCTHBIX CBOMCTB
00pa3IoB TOPHBIX MOPOJ C UCIIOIb30BAHUEM SKCIIEPHUMEHTAIBHOM 0a3bl IEHTpa NeTPOPU3NIECKUX U
reoMexanuueckux ucciaegosannii D3 PAH.

6. ITacrtopT MPOYHOCTH TOPHOI MOPOABI



Omnpenenenue macrnopra HPOYHOCTH TOPHOM MOPOABI MO pe3yibTraTaM SKCIIEPUMEHTAIbHBIX
rccienoBaHuil. MHoroctaguitHoe HcHbITaHuE. YHpouHeHue. CBsI3b MEXAY MPEAesioM YIPYToCTH U
npenenoM npodHoctu. Junarancud. Ilpoueaypa noctpoeHus macnopra NpOYHOCTH I Pa3iIMYHbIX
KpuTepueB paspyiieHus. [IpoBenenue madbopatopHeIX paboOT MO MOCTPOSHHIO MACHOPTOB MPOYHOCTH
00pa3LoB rOPHBIX MOPOJ, C UCIIOIB30BAaHUEM SKCIIEPUMEHTAILHON 0a3bl HEHTPa NETPOPUINUECKUX 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, M3y4arollUd IOUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOILIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare MU3y4YCHUsA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHA,
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 y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOATENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX,
— INOATOTOBKY K BBIITIOJIHCHUIO 3a,[[aHPII7[ TeKyu[efI n HpOMe)KyTO‘lHOﬁ aTTCCTalum.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU W3YYEHHsI OTICNbHBIX TEM, BOIPOCOB, CJIEAYeT OOpamarbcs 3a KOHCYIbTALMAMHU
MIpenoAaBaTesio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.



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

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 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

HayyHOH 3ajadye M  UHTEPIPETUPOBATH  I1OJYUYECHHBIE
pE3yNbTaThI
I[1K-3 Cnioco6en npopeccuonansio paborars ¢ ([1K-3.1  Ilonumaer npuHIMIBL pabOTHl  HMCIOJIL3YEMOTO

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 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbprare uszydeHus: nuctMILIMHBL «DU3MKO-MEXaHUYECKHE CBOMCTBA M pPa3pylICHUE TOPHBIX IIOPOI»

00yJarouiCs JTOIDKEH:



3HATh:
- OCHOBHBIE TEOPETHYECKHE MOJENH, ONHMCHIBAIOIINE MEXaHHMYECKOE MOBEJCHHE TOPHBIX HMOPOA IpH
Harpyskax, IpeBBILIAIOIUX IPEEIbl IPOUHOCTH;
- TEOPETHUYECKUE U IKCIIEPUMEHTAILHBIE METO/IbI OTIPEICIICHUS IPOYHOCTHBIX CBOMCTB FOPHBIX MOPOI.
yMeThb:
- IJJAaHUPOBaTh HCIBITaHUS, HEOOXOAMMBIC IJIsI MAaTeMaTHYeCKOTrO ONKCAHUS  IPOLECCOB
MEXaHUYECKOTO pa3pyLIeHus] 00pa31oB FTOPHBIX MTOPOJ;
- TPUMEHSITh MaTeMaTW4eCcKHi ammapar ONHMCaHusl Ipolecca paspyLieHHs C HUCIOJb30BaHHEM
JKCIIEPUMEHTAJIbHBIX JaHHBIX.
BJIaJeTh:
- MaTeMaTUYeCKHUM alllapaToM ONUCAHMUs MEXaHWYECKHX IIPOLIECCOB, COIPOBOXKIAIOIIMX XPYIKOE U
HEXPYIKOE pa3pyLIeHHE TeTePOreHHBIX CPE.

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

[Ipumep 3amaHus] KOHTPOJIBLHON paOOTHI:

1. ITo pe3ynprataM MHOTOCTaAMWHOTO HMCHBITAHUS OBUIM TOMy4YEHBI CICAYIOIIUE NpEAesy YIpyrocTu
MWIHHAPUYIECKOTo 00pa3ia, MOMENIEHHOTO0 B 00CTaHOBKY IceBaoTpexocHoro cxkarus: 50 Mlla mpu
paguansHoM Hanpsbkennn 10 MIIa, 70 MIla npu paguaneHoMm HampspkeHnn 20 Mlla; mpenen
npoyHoctu cocraBiger 100 Mlla npu pagmansHom Hampspkenun 20 MIla. Onpenenuts yroma
BHYTPEHHETO TPEHUS U Mpeell IPOYHOCTH Ha OJHOOCHOE CKaTHe AAaHHOTO 00pasia.

HpHMep 3aa4u JOMAIIHETO 3aJJaHHA:

1. ITokazaTh 3KBHBaJEHTHOCTb YHEPTETHUECKOTO U CHUIIOBOTO MOAXOAA K OMHUCAHUIO PACTIPOCTPAHEHUS
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 pu3HyecKUMHU MpoIieccaMi MOKHO OOBSICHUTD HEIMHEHHOCTh CBS3U MEXKIY HAIPsDKCHUEM
u geopMareil TopHOH MOPOIBI?

2. TlepedncnuTh KJIACCUUECKHE TEOPHMM NPOYHOCTH. Kakue M3 HUX M INpU KaKUX YCIOBHSIX
SKBUBAJICHTHBI IPYT APYTY?

3. KakoBbl TUIFOCBI W MUHYCBHl KOHTPOJIS JedopMaluii TMpWU TMPOBEACHWW WCIBITAHUN 110
TICEBIOTPEXOCHOMY C3KaTHIO. KaKkoBBI IITIOCHI 1 MUHYCHI KOHTPOJIS 110 HAMIPSHKECHHUSIM?

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 onTUMalbHBIA KpUTEpUH pa3pylICHUs] HA OCHOBAaHMM PE3yJIbTAaTOB MHOTOCTaIHMHBIX
UCTIBITAaHUH MO TPEXOCHOMY C)KaTHIO, TaHHBIX B BHE TaOIUIBI «KPUTHYECKOE OCEBOE HAIPSKCHUE —
paauaiIbHOE HANPSDKEHUE).

2. OnpenenuTs napaMeTpbl KpUTEprs pa3pyLeHns Ui JaHHBIX Borpoca 1.

3. OnpezermTL KPUTHYCCKYIO IJIMHY HGYCTOI‘/'I‘II/IBOFO pocCTa TpCHIMHBI OTpPBLIBA, Haxo;[snueﬁcs[ o1
MMOCTOAHHBIM BHYTPEHHHUM JAaBJICHHUCM.

4. Onpenenuts yroia BHYTPEHHEIO TPEHUs] TOPHOW MOPOJbI, NOAUUHSIONIEHCS TMHEHHOMY KPUTEPUIO
Kynona-Mopa, o ¢ortorpaduu obpasiua nocie pa3pymeHus B yCIOBHUIX ICEBIOTPEXOCHOTO CHKATHA.

5. Onpenenuts IaBHbIC 3HAYECHUS U [JIABHBIC HAIIPABICHUS TEH30Pa HAIMPSDKEHUH, COOTBETCTBYIOMINX
3aJJaHHOMY TE€H30pY JAe(hOopMaIiii Py U3BECTHBIX YIIPYTUX MOAYIISIX JIMHEHHO-U30TPOITHOM CpEIbl.

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.



