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1. Heau v 321241 OCBOEHMS TN CHUTIITHHBI/MOTYJIsI

1. lenp AUCUMIUIMHBL- TMONy4YCHHE CTYJCHTAMH 3HAHWH O (HU3UYCCKUX CBOMCTBaX TOPHBIX MOPOJI

He(bTel"a3OHOCHBIX OTHO)KCHHP'I, HX B3aUMOCBSA3U U MPOSABIICHUAX ITUX CBOMCTB mnopon B (1)I/I3I/I‘IGCKI/IX II0JIAX,

MIPUMEHSEMBIX TIPY IPOBEACHUH Te0(PU3NICCKUX HCCIIeTOBAHIH.

2. 3amaum:

chopMUpPOBATh Yy CTYIEHTOB MpEACTaBICHUS O (PU3NYECKUX CBOWCTBAX TOPHBIX MOPOA M HX
B3aMMOCBS3SX (B YacTHOCTH, O (U3NYECKUX CBOMCTBAX OCAJOYHBIX MOPOJ, CJArarolux
He(TEera30HOCHBIC OTIIOKEHUS, M UX B3aUMOCBS3SIX C (QUIBTPAIIMIOHHO-EMKOCTHBIMH CBOHCTBAMM ),
JaTh MOHATHE O (PHIBTPAIIMOHHO-EMKOCTHBIX CBOIMCTBaX MOPOA-KOJUIEKTOPOB He(PTH, ra3a U BOJbI
U UX 3aBUCHMOCTM OT MHUHEPAIO-JTUTOJIOTMYECKOW XapaKTEPUCTHUKKA MOPOJ M YCIOBUU HX
(hOopMHUPOBaHHUS U 3aJICTAHUS;
JaTh 3HAHHUA O THMNAaX METPOPHU3UUYECKUX 3aBUCUMOCTEH, crioco0ax MX MOJYy4YEeHHUS U METoJax
HCCIIEA0BAHUS;
chOpMHUPOBATh y CTYACHTOB TPEACTABICHUS O MPUMEHEHUH NETPOPUINUYSCKUX CBS3CH B
mpoiecce reojioruueckoi uHTepnperauuu gaHHeix [MC, B mporecce KOMIUIEKCHOM
UHTEpIpeTanuu pa3senouHoii reodusuku u 'NC;
O03HAaKOMHTh CTYJEHTOB CO CIOCO0aMH, METOJaMH U almapaTypodl Juisi HU3MEpPEHHUs
MeTpo(U3MUECKUX CBOWMCTB. Pa3BUTh HaBBIKM CTYJIEHTOB B 00OjacTu J1ab0OpaTOpHBIX
SKCIEPUMEHTAIIbHBIX UCCIIEOBAaHUN;
chopMUPOBAaTh y CTYICHTOB TMPEJACTABICHUS O TEOPETUUYSCKUX OCHOBAaX  IPOIECCOB
B3aMMOJICHCTBUS TOPHBIX TOPOJ C (U3HUYSCKUMHU TOJIIMH, O KOJMYCCTBCHHBIX ITapameTpax,
XapaKTepU3YIOIIUX 3TH Mpolecchl. J[aTh MOHATHE O XapakTepe 3aBUCUMOCTU METPOPUINIECKHUX
CBOMCTB OT TEpMOOAPUUECKUX YCIOBHI 3aJ€ranusi, OT COCTaBa, CTPYKTYPBI U TEKCTYPHI TOPO/I;
JaTh 3HAHUA O NETPOPUINYECKUX CBA3SIX M UX HCHOJIB30BAaHUU [UISI TEOJOTHYECKON
WHTEPIpETAIMU Ha CTAJIMU PA3BEIKH, MOJICUETA 3a11aCOB U MTPOCKTUPOBAHUS pa3pabOTKH.

B pesynbrare u3ydeHHs JUCHUIUIMHBI, OOydarolmMecs JOKHBI HAYUYUTHCS aHAIU3UPOBATH

B3aMMOCBS3U METPOPUINYECKUX XAPAKTEPUCTHK MOPOJ U COOTBETCTBYIOIIMX 3aBUCUMOCTEN IpPYyT ¢

APYTOM M CBA3HU UX C T'COJIOTMYCCKHUM XApPaKTECPHUCTUKAMMU ITOPOJ U T.II.

2. MecTo aucuunanHb/MoayJisi B cTpyktype OITOIT BO

JlucuuIuiiHa  OTHOCUTCST K 4acTH  y4eOHOro IulaHa, (GOpMHpPYEeMOH  y4acTHUKaMH

o0pa3oBaTeNbHbIX OTHOIICHUN

3. PesyabTarbl 00y4eHHs 10 JMCHUTIMHE/ MOLY.TIO

[Ipouecc n3yueHus: AMCUUIIMHBI HAIIPaBJIeH HAa (OPMHUPOBAHUE CIAEAYIOLUIUX KOMITETEHIIHI:

Tabnuua 3.1
Kon u HanmeHoBanue Kon u HanmMeHOBaHMe HHIMKATOPA Kon 1 HanmeHoBaHue pe3ynabTaTa 00ydeHus
KOMIETEHIIUU noctikenust komnerenn (MJK) 110 AUCIUIUIMHE
3Hats: (31) pusnyeckue OCHOBEI
INKC-6.1 Omnpenenser Ha NeTpopU3MIECKUX XapaKTEPHUCTUK TOPHBIX
npodecCHOHAIEHOM YpoBHE 3(h(EKTHBHOCTH | MOPOJ M MHHEPAIIOB,
WHHOBAIMOHHBIX PEIICHUH U TEXHUYECKNE Vumets: (V1) popmynupoBats Lenu
ITIKC-6. Crioco0OeH O1ieHHBAThL cpencTBa i1 OBBIIIEHUS () PEeKTUBHOCTH HCCIIEeJOBAaHUM U OIIEHUBATDH JIOCTOBEPHOCTD
3¢ HEKTHBHOCTD He(TEera30100bIIH 1 THQOPMATHBHOCTD NETPOYU3NIECKUX
MHHOBAIIMOHHBIX PEIIEHUH U HCCIIEI0BaHUI
aHaJIM3UPOBATh BO3MOXKHBIE VYmers:(Y2) miaHupoBaTh MpoBEICHIE

PHUCKHU IIPU UX pEAIU3ALUU

ITKC-6.2 Pa3pabaTbiBaeT IIaHbI
MEPOIIPUATHI 110 BHEIPEHUIO
MHHOBAI[MOHHBIX TEXHOJIOTHH

IJIAaHUPOBaHKE 0TOOPA KepHa,
ONTHMAJILHOTO KOMILJIEKCA U 00heMa
HCCIIeI0OBaHUI

Brazets: (B2) nocTixeHHIMH

neTpopU3nIECKUX UCCIEIOBAHNH, BKITFOTAs




COBPEMCHHOW HAYKH Y TEXHUKH B 00JIACTH
NeTpOoPU3MICCKIX MCCIICTOBAHUIN

[IKC-6.3 NHTepIIpeTHPYET M aHAIN3APYET
Ppe3yIbTaThl HHHOBALMOHHBIX PELICHHI

VYumerts: (V3) aHaNU3UpOBATh U OCMBICTISITh
MOJTYYSHHBIE PE3YNbTAThl, C yYETOM
MMEIOIIErocss MUPOBOT'O ONBITA

Branets: (B3) unreprnperrpoBath BeCh
KOMIUIEKC HCCIIEyEMBIX JIUTOJIOTO-
eTpo(pU3MIECKUX CBOHCTB U
XapaKTEPUCTHK TIOPOJI, UX B3aHMOCBA3H

4. O0beM TUCHUNINHBI

OO0mu 00bEM QUCHUILIMHBI COCTABIISIET 2 3a4ETHBIE €MUHUIIBI, /2 Jaca.

Tabmnma 4.1.
AyauTOpHbIC 3aHITHS/KOHTAKTHAsE paboTa, CamocTto Poona
dopma Kypc/ Jac. Konrtpon | sitenbHas P .
l'[pOMe)KyTO'-IHOI/I
o0yueHus cemMecTp IIpaktnyeck | JlaGoparopx pabota,
Jlexumn aTTeCTaluu
HC 3aHATUA bIC 3aHATHUA qac.
OuYHas 3/6 18 - 18 36 3auer
3 kypc,
3a04Has JIETHSA 4 4 60 3a4eT
cecchs

5. CTpyKTypa M cojiep:KaHHe TUCHUIITHHbI

5.1.CtpyKTypa TUCHUTIITUHBI.

Ounast popma odyuenusi (OPO)/ 3a0unas ¢popma ooyuenus (3PO)

Tabmuua 5.1.1

CrpyKTypa AMCIHILTHHbI AyIUTOpHBIE 3aHATHS,
No qac. CPC, | Bcero, Ko HJTK OlLICHOUHbBIE
n/n | Homep qac. yac. cpencTaa
HaumenoBanue paznena JL Mp. | Jlad.
pasnena
OOBEKTHI HUCCIEI0BaHUI B
neTpodusuke. XapakrepucTuka IKC-6.1 TECT,

1 1 OCHOBHBIX ~ KOMIIOHEHT  TopHo#l | 2/0,5 - 4/1 4/6 10/7,5 TIKC-6.2 nabopaTop-
HOPOJIBL. [ MHUCTOCTD u HKC-6.3 Has pabora
JHMCIIEPCHOCTb TOPHBIX OPOJ
ITopucroctsb u HAaCBIILIECHHOCTh IIKC-6.1 TECT,

2 2 TOPHBIX TIOPOT 2/0,5 - 4/1 4/6 10/7,5 MKC-6.2 n1aboparop-

IIKC-6.3 Has paboTa
[ItoTHOCTP W TIPOHHI[AEMOCTH MKC-6.1 TECT,
3 3 TOPHBIX MTOPOJT 2/0,5 - 2/1 4/6 8/7,5 [KC-6.2 maboparop-
I1KC-6.3 Has paboTa
YaensHoe 3JEKTPUUECKOE
COTIPOTHBIICHUE HOHOIIPOBOIAIIHNX
TOPHBIX HOpO/I. [MTapameTpsl MKC-6.1 TECT,

4 4 YIIEIIBHOTO anekrpuueckoro | 2/0,5 - 4/1 4/6 10/7,5 TIKC-6.2 n1abopaTop-
comporuBienus: P, Pm, Pa, 1IKC-6.3 Hast pabora
3aBucuMocTtd ux ot ®EC, BnusHue
NOBEPXHOCTHOM MPOBOJAUMOCTH
Juddy3nonno-agcopOnpionHas u [IKC-6.1 TeCT,

5 5 ¢unbTpannoHHas akTuBHOCTH | 2/0,5 - 2/- 4/6 8/6,5 [IKC-6.2 n1abopaTop-
TOPHBIX MOPO/L. 1IKC-6.3 Has pabora
EcrecTBeHHas TamMMa-aKTHBHOCTb MKC-6.1 TECT,

6 6 ropHBIX ToOpoa, cBsb e€ c | 2/05 - 2/- 4/6 8/6,5 [1KC-6.2 maboparop-
MHHEPAIbHEIM M KOMIIOHEHTHBIM IIKC-6.3 Hast paboTa




coctaoM nopoj. Heifrponnsie
napaMeTpsl TOPHBIX IIOPOJI, CBSI3b
ux c BOJIOPO/IOCOIEpIKaHHE,
CoNlepXKaHHMEM Xjiopa U Oopa.
I'eonormyeckasnHGpOPMaTHBHOCTEH
EUTPOHHBIXIIAPAMETPOB.
Yipyrue cBoHCTBa TOPHBIX TOPOJ. IIKC-6.1 TECT
7 2/0,25 - - 4/8 6/8,25 IIKC-6.2
ITKC-6.3
MarHuTHBIC W TCIUIOBBIC CBOMCTBa [KC-6.1 TecT
IMKC-6.3
[erpodmsmaeckasumapopMaTHBHOC TecT
Th (U3HYECKUX CBOICTB TOPHBIX
Hopox. TIKC-6.1
9 2/0,5 - - 4/8 6/8,5 IIKC-6.2
[lpuMeHeHnne  NaHHBIX  (U3HKH IKC-6.3
TOPHBIX  MOpPOJ B 00Jactu
MPUKJIAJTHON re0(U3UKH.
10 3auer ) ) ) ) 4 Bonpocst
JUIsl 3a4eTa
HUroro: 18/4 18/4 | 36/60

5.2. ConeprxaHue TUCHUTIITUHBI.

5.2.1. Conepxanue pa3aenoB AMCUUIUINHBL (IUJAKTUYECKUE €UHHULIBI).

Paznen 1. OObekThl HCCIegoBaHMH B meTpodusuke. XapaKTepuCTHKA OCHOBHBIX
KOMIIOHEHT I'OPHOM MOpoabl. I IMHHUCTOCTD M JUCIIEPCHOCTH TOPHBIX NOPOA:

[opHble  mOpOABI: MarMaTH4YecKHe, MeTaMOppHUUYECKue, OCaJ0YHbIe (TEppUTCHHBIE,
KapOoOHaTHBIE); HopoJooOpasyrolias, LEMEHTHas M IOpOBas KOMIIOHEHThl TOPHBIX IOPOA, WX
MHUHEpaIbHBIN COCTaB.

MumnepanpHasi, (a3oBas, KOMIOHEHTHasi U CTPYKTYpHas HEOJHOPOJHOCTH TOPHBIX MOPOJ;
HEOJJHOPOJHOCTh MAaCCHBOB (IUIACTOB), T'€OJIOTMYECKHUX pPa3pe30B; MPUYMHBI €€ BO3HUKHOBEHUS U
pa3BuTHs. Kputepun HEOAHOPOAHOCTH 00Pa3LIOB MOPO/I.

Teppurennsie nopoasl. [loponoobpasyromas KOMIOHEHTa - «CKEJeT» MOpOoJbl — €€ COCTaB U
XapaKTepUCTHKA COCTABJISIONIMX MHUHEPAJIOB M OO0JIOMKOB mopoA. LleMeHTHas KOMIIOHEHTA; THIIbI
LIEMEHTA I10 COCTaBY U CTPYKTYPE; COCTaB U CBOWCTBA MUHEPAIIOB «IleMEHTa». I paHynoMeTpuyeckas
HEOJIHOPOJAHOCTh TBEPJOH (pa3bl, OTCOPTUPOBAHHOCTD, CPETHUMN AUAMETP 3€PEH, TITMHUCTOCTD.

['muHMCcTOCTH, METONBI €€ ompeneneHus, Kod(Q(UIUEHTH TIMHUCTOCTH; YAeIbHas
MIOBEPXHOCTh, EMKOCTh KATHOHHOTO OOMEHA, METO/Ibl UX OIPE/IECIECHHUS.

KapbonatHele mopojpl. MuHepanbHbII CcOCTaB  MOPOA00Opa3ylomied  KOMIIOHEHTHI,
XapaKTepUCTHKA KapOOHATHBIX MUHEPAJIOB, HEPACTBOPUMBIN OCTATOK

Paznen 2. IlopucTOCTh M HACBIIIEHHOCTH T'OPHBIX MOPOA:

[TopucTocTh TOpHBIX OPOJI (TTOPHI, TPEIIMHBI, KABEPHBI, UX MpoucxoxaeHue). Koappuipents
MOPUCTOCTH, CBSI3b CO CTPYKTYpoll © coctaBoM TBepnod a3el. CrocoObl  ompeeneHus
ko3 dunreHToB nopucroctu. CTpyKkTypa MopoBoro (IyCTOTHOTO) MPOCTPAHCTBA MOPOJ, COCOOBI €€
u3ydyeHuss u otobpaxkenus. [lopomerpusi, pacnpesnenenue nop no pasMepam. BnusHue paBieHus u
TeMIepaTypbl Ha IOPUCTOCTh MOpo/. Vi3MeHeHne TOPUCTOCTH MOPOA € TITYOMHOM.

BononacslmeHHOCTs 1OpoA. THIBI BOJA, BBIAECISEMBIX B TOPHBIX IOPOJAX:: XUMHUYECKH
CBsI3aHHas (KPUCTAJUIM3ALMOHHAS UM KOHCTUTYLHOHHAs), (U3MYECKH CBs3aHHAsA, KalWUISIPHO
CBs3aHHas (MEHHCKOBas, YIJIOB TIOp, OCMOTHYEcKas W IIp.), OCTaTOYHAs M TPaBUTAIMOHHO —
MOJIBMKHAsL BOJIbL. BnusHuEe XUMHUECKH U (U3MYECKH CBSI3aHHON BOJBI Ha (PU3MUYECKHE CBONCTBA
nopoa. CMauynBaeMoCTh MOBEPXHOCTH TBEPIOH (a3bl MOPOJ.

JIBOIHOI 37€KTpUUECKUH CIIOM Ha rpaHuIe TBEPAOH U KHUIKOH (a3 moposl, ero o0pa3oBaHue
CTPOEHUE U BIMSHHUE Ha CBOMCTBA (PM3UYECKU CBSI3aHHOM BOJBI U MOPOI.
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[TopoBbie durouasl: Bona, HeGTH, Ta3. Koaddurumentsl Bomo-, HePTEe- U ra30HACHIIICHHOCTH
opoJ, crocoObl UX onpeAeneHus: Ha oopasnax nopoa. O600IIeHHas 3aBUCUMOCTh U3MEHEHHUS BOJIO-,
He(Te- ¥ ra30HACHIIIEHHOCTH MO BbICOTE He(Tera3oBoil 3aneku. BiusHue BOJOHACHIIIEHHOCTH Ha
¢usmveckue cBorictBa mopoa. OcrarouHas HedTeHachIeHHOCTh. Koaddummentsl 3pPpexkTuBHON U
JUHAMHYECKON MOPUCTOCTH, UX MPAKTUYECKOE 3HAYCHHE.

Paznen 3.I110THOCTH M MPOHUIIAEMOCTH TOPHBIX MOPOJ:

OO6o0mieHHass MOJeNb IUIOTHOCTH MOpPOA; IUIOTHOCTh MHMHEpalbHas (CKelleTa W IIEMEHTa
MOPO/Ibl), MJIOTHOCTh OOBEMHAS CYXHUX U BOJO- (He(Te-)HACBIIIEHHBIX MOPoJ. [[IIOTHOCTE OCHOBHBIX
MUHEPAJIOB MOPoA000pa3yoliel IEeMEeHTHONH U MOPOBOM KOMIIOHEHT MOpOJibl, 3aBUCUMOCTh €€ OT
BUJA CBS3M U CTPYKTYPbl KPHUCTAUIMYECKON pemeTkn MuHepanoB. COOTHOLIEHHUS IJIOTHOCTU
MarMaTU4ecKux, MeTaMop(uueckux M ocafoyHbIX MopoJ. CBs3b IUIOTHOCTH C MOPUCTOCTHIO U
JOPYTUMHU CBOMCTBaMHU MOpOJI. XapaKTep M3MEHEHHUS IUIOTHOCTU MOPHUCTHIX 00pa30BaHUM ¢ TITyOHHOM.
CriocoOslI onpesesienrs IIOTHOCTH Opo/1 Ha 00pasiax.

Bunbl nponuiiaemoctu: abcomotHas, Gpa3oBas u oTHocuTenbHas. 3akoHbl lapcu u [lyazeiins,
ypaBaenue Kozenn-Kapmana. 3aBucuMoctrn KO3()PHUIMEHTOB MPOHUIIAEMOCTH OT CTPYKTYPBI
MIOPOBOTO IMPOCTPAHCTBA W XapakTepa HACBIIIEHHOCTH mopoj. Kpuble oTHocuTenbHOU (HazoBoii
MPOHUIIAEMOCTH WX TPAKTUYECKOE TMpPUMEHEHHWe. BiMsHMe Temmeparypbl ¥ JaBlICHUS Ha
npoHulaeMoctb mopoj. CrnocoOsl omnpeneneHus: Ko3pGUIUEHTOB MPOHUIIAEMOCTH PU HOPMAaJIbHBIX

YCIJIOBUSIX U IIPU BBICOKUX JIABJICHUSIX U TEMIIepaTypax.

B3anMocBsI3b (pUIBTPALMOHHO €MKOCTHBIX CBOMCTB mopoj Mexay coboil. Kmaccudukarms
MOPO/J 0 eMKOCTHBIM U (PMIIBTPALIMOHHBIM CBOMCTBaM (110 A.A, XaHHUHY).

Paznen 4. YnejbHoe 3J1eKTPHYECKOE CONPOTHBJICHHE HOHONIPOBOAAIINX FOPHBIX MOPOJ:

VnenbHoe »siaexkTpudeckoe comnportuBieHne (YOC) U 3I€KTpPONPOBOJHOCTb, OCHOBHBIX
KOMIIOHEHT mopojbl. Kiaccudukanuss MHUHEpalloB 10 BEJIWYMHE YAEIBHOTO CONPOTHUBIICHUS.
ITerpodusnueckue monenu YIC nopos, 3aBUCUMOCTb €ro OT TeKCTYphl. YpaBHeHUue Apuu-JlaxHoBa:
Pn=f(Km); 0600mieHHoe mpeacTaBieHie ¥ MPaKTUYECKOe 3HAYCHUE €ro. YIeNIbHOE CONMPOTHUBIICHHUE
He(Tera30HOCHBIX BOJJOHACBHIIIEHHBIX HOPOJ; MapaMeTpbl OTHOCUTEIbHOro comnpotusieHus (P) u
HaceimeHHocTH (PH). CrocoObl nonyuenus u 3Hauenue 3aBucumocteir Pu = f (KBo) u Pu = f (KBg).
VY aenpHOE CONPOTHBIIEHHE OCTaTOYHOM BOJBI M €€ 3aBHCHUMOCTb OT MUHEpAIM3aLMU HACBILIAIOIIECH
BOJABl M KOJUIEKTOPCKMX CBOMCTB moponbl. [lapaMeTrp IOBEpXHOCTEM MPOBOAMMOCTH M €r0
3aBHUCHUMOCTB OT AMCIIEPCHOCTH MOPOJI COCTaBa U MUHEPAIU3ALMH IOPOBBIX BOJ.

VY3C anuzorponssix nopoa. Koaddunuent anexrpudeckoit annzorponuu. CBs3b YACIBHOTO
COIIPOTHBIIEHUS C MPOHMULAEMOCTHIO U IUIOTHOCTBIO MOpOA. BiusHMe Temneparypbl U AaBJICHUS Ha
3aBUCUMOCTH MapameTpoB YOC OT HMOPUCTOCTU M BOJOHACHIIIEHHOCTH Topoa. Ilpumepsl ux ans
MecTopoxkaeHui 3anaanoi Cubupu. Criocoos! uzmepenust Y 9C o0pas3IioB Mopo.

Paznen 5. duddy3nonno-aacopouuonHas v (UILTPALMOHHAS AKTHBHOCTb TOPHBIX
Mopox:

®usnueckas NpUPOAA DJICKTPUYECKOW IMOJISAPU3ALMKA HAa KOHTAKTE JBYX PAcCTBOPOB pPa3HOMU
KOoHIIeHTpauuu coiel. nddysnonnsie noreHnuansl. YpaBHeHUs 1U((QY3HOHHBIX MOTEHLIUAIOB IS
MPOCTBIX M CIOXHBIX pacTBOpoB cojeil (Hepucra u I'ennepcona). Koadpduument nuddyznonnoi
3.J1.C. OcobenHocty (HU3NYECKON MPUPOJIBI IIEKTPHUUECKON MOIAPU3ALUU TOPOJ] Ha KOHTAKTE JABYX
pacTBOpoB  pa3HOM  KoHUeHTpauuu  coned.  [uddy3noHHo-ancopOLMOHHBIE  MOTEHLHUANBI.
Juddy3nonno — agcopOLunOHHAs aKTUBHOCTH MopoJ (Azna), poib €€ B GOPMHUPOBAHUN MOTEHIIUAIOB
CaMOIIPOU3BOJILHOM MOJIApU3allMd B CKBaXKMHE. BiusHWE cTeneHu 3amnojHEeHHs] MOp OCTAaTOYHOM
(pusmuecku cBsi3aHHOI) BOMOM HaAna — BIUSHHE  JUCIEPCHOCTH MOPOJBl M THUMNA TIIMHUCTOTO
uemeHTa. BpiBon ypaBHeHuss Efga Ha rpaHuie nopoaa-pacTBOpP € HCIOJIb30BAHUEM YpaBHEHHUS
Hepucra. CBsi3b Azla MOpoA €O CTENEHbIO TUCTIEPCHOCTH U KOJUJIEKTOPCKUMHU cBoMcTBaMH. CriocoObl
omnpezaeneHus TU¢p¢Gy3noOHHO-aICOPOIIMOHHON aKTUBHOCTH MOPOJ B Jlabopatopuu. OUIbTpallMOHHbIE
1 OKHUCIINTENBHO — BOCCTAHOBUTEIbHBIE IOTEHIIMAJIBI B TOPHBIX [TOPOJIAX.

Buapl snexkTpudeckoi Mosisipu3aliMd MOPOJ: JTUIOJbHAS, WHIAYKIMOHHAs, OpUEHTAIlMOHHAas
MOJIAPU3allMd aTOMOB M MOJIEKYJI, KOHLIEHTPALlMOHHAs M OKUCIMTEIbHO — BOCCTAaHOBUTEJIbHAS
nosispu3anus nopoa u pya. KoagdunueHT BpI3BaHHOM MONISIpU3alUY, BbI3BaHHAS AIEKTPOXUMUYECKAs



aKTUBHOCTb TOPHBIX IOPOJ, crnocoObl u3yudeHus. [‘eonormueckass MHPOPMATUBHOCTH BBI3BAaHHOU
3JIEKTPOXUMHYECKOM aKTUBHOCTHU TOPHBIX MOPOJ.

Paznen 6. EcTrecTBeHHasi rTaMMa-aKTUBHOCTh TOPHBIX mopoia. HeiiTpoHHble mapaMeTpsl
TOPHBIX MOPOA:

EcrecTBeHHass raMMa-akTUBHOCTb TOPHBIX IOPOJ; SHEPIETUYECKU CHEKTP Y—HU3Iy4EHUs
IOpPOJ M €ro 3HAueHUe Ui OINPEICICHUS PaAUOAKTHUBHBIX JJIEMEHTOB M MHUHEPAJIOB B MOpPOAAX.
OcHOBBI TramMMa-CIIEKTPOMETPUU MOpoA. PalnoakTUBHOCTH MarMaTH4EeCKHMX M METaMOpP(PHUUECKUX
nopoj. ['eoxumusi paaAOaKTUBHBIX AJIEMEHTOB, PAJIMOAKTUBHOCTH OCaJAOYHBIX NopoAd. CBs3b ramma-
aKTUBHOCTH C JPYTMMH METPOPHU3IUUYECKHUMH XapakTepucThukamu. OmnpenerneHue paaruoakTUBHOCTH
mopo/1 B 1aboparopuu. 3HaYCHUE U3YUCHUS PAAHMOAKTUBHOCTH MOPO/T ISl IPUKIIATHON TeO(U3HKH.

EcrecTBeHHass raMMa-akTUBHOCTb TOPHBIX IOPOJ; SHEPIETUYECKUI CHEKTP Y—HM3JIy4EHUs
IOpPOJ M €ro 3HAueHue Ui OINPEICICHUS PAJUOAKTHUBHBIX JJIEMEHTOB M MHUHEPAJIOB B MOpPOAAX.
OcHOBBI TamMMa-CIIEKTPOMETPUU MOpoA. PalnoakTUBHOCTH MarMaTH4EeCKHMX M METaMOpP(PHUUECKUX
nopoj. ['eoxumusi paiOaKTUBHBIX AJIEMEHTOB, PAJIMOAKTHBHOCTH OCaJAOUYHBIX MopoAd. CBs3b ramma-
aKTUBHOCTH C JPYTMMHU METPOPHU3IUUECKHUMH XapakTepucThukamu. OmnpeneneHue paaruoakKTUBHOCTH
mopo/1 B 1aboparopun. 3HaAYCHUE U3YICHUS PAIHMOAKTHBHOCTH OPO/T JIJISl IPUKIIATHON TeO(hU3HKH.

Pa3nen 7. Ynpyrue cBoiicTBa ropHbIX MOPOJ:

[Tonstne 00 ynpyrux KoyeOaHusAX. 3aBUCUMOCTh CKOPOCTH OT MHHEPAIBLHOTO COCTaBa,
IUIOTHOCTH, TIOPUCTOCTHM M XapakTepa HACBILEHUS MOpoA. Pe3ynpTarbl 3KCIIEPUMEHTAIBHOIO
M3y4YEHUsT 3aBUCUMOCTH CKOPOCTH PACIPOCTPAHCHHS YIPYTrUxX KojeOaHW OT [daBJICHUS U
temreparypbl. Kiaccudukanuss YUCIOBBIX 3HAYEHHH YOPYTHX CBOMCTB MOPOA U CHOCOOBI HX
nmabopatopHOro ompenencHus. lloriomenne ympyrux BOJH B TOPHBIX mopoaax. KoaddummeHTs
MIOTJIOLIEHUS U AEKPEMEHT 3aTyXaHHs 0ObEMHBIX YIPYTHX BOJIH; UX 3aBUCUMOCTh OT BEUIECTBEHHOI'O
COCTaBa, CTPYKTYpbI, TEMIIEpaTypbl, HaBICHUS, YACTOThl KOJCOAHHN IO TEOPETHUYECKUM U
AKCIIEPUMEHTAJIbHBIM JaHHBIM. Bennunubl K03(QGUIIUEHTOB MOTIOMICHUS] OCHOBHBIX THUIIOB U TPYIII
MopoJ. 3HaA4YEeHHE ITHX MOKa3zaTene Juisl MPUKIaTHON TeodU3uKku. YpaBHEHUE CPETHETO BPEMEHH U
JIpyryue ypaBHEHUs 3aBUCUMOCTH UHTEPBAJIBHOIO BPEMEHHU OT ITOPUCTOCTHU ITOPOJI.

Paznen 8. MarHuTHbIE U TeNJIOBbIE CBOCTBA TOPHBIX MOPON:

OCHOBHBIE TIOHAITUS O MATHUTHBIX CBOMCTBax MOpPOJ, NpaKTUYECKas 3HAYUMOCTb U
orpaHu4eHus: UHOOPMATUBHOCTH MAarHUTHBIX CBOMCTB OCAaIOYHBIX TOPHBIX MTOPO/I.

OCHOBHBIE MOHATHS O TEIJIOBBIX CBOMCTBAX MOPOJ MPAKTUYECKAs 3HAUMMOCTh U OTPaHUYEHUS
MH(POPMATUBHOCTHU TEIJIOBBIX CBONCTB OCAI0YHBIX TOPHBIX MOPO/I.

Pasnen 9. llerpodusnyeckasi HHPOPMATHBHOCTh (PM3MYECKHX CBOWCTB TOPHBIX NOPO.
IIpuMeHeHnne TaHHBIX (PM3MKH FOPHBIX MOPOA B 00J1aCTH NPUKJIATHON re0(PU3NKN

B3anMocBs3b (U3MYECKUX CBOWCTB TOPHBIX TOPOJ. MeETOIbl HCCIeIOBaHMS CBsi3eH: (PU3NUECKUH,
MaTeMaTHYECKOE MOEIMPOBaHUE, CTATUCTHUECKUH (KOPPETSIIMOHHBINA, PErpecCUBHBIN, (PAKTOPHBIN aHAN3 U
np.). [pupona u xapakrep cBszeil Mexay (u3nueckMMH mHapameTpaMu (KaueCTBEHHBIH, KOJIMYECTBCHHBIMH,
sMmupuyeckuid, ananutudeckuil). Matepnperanus [MC Ha ocHOBe meTpodu3nvecKkux CBs3EH, ONpe/eieHue
HO,I[C‘IéTHBIX napamMeTpoOB. HCTpO(bI/IBI/I‘{GCKoe paﬁOHHpOBaHHG, BBIJICJICHHUEC (l)I/I3I/IKO — TI'€OJIOI'MYCCKHX
KOMILIEKCOB. Ponb uccnenoBanus pu3nyeckux CBOMCTB B pellieHUH NPSMON 1 00paTHOH 3a1aun reo)u3nKu

5.2.2. ConeprkaHue JUCIUTUTMHBI/MOIYJISI TIO BUJIAM YUE€OHBIX 3aHSATHIA.
JleKIIMOHHbIE 3aHATHSA

Tabmmra 5.2.1

Ne | Homep paznena O06weMm, gac.
/o JMCIUTIIAHBI ODdO | 300 | O3DO

Tema nexuun

- OOBEKTH HCCIIEOBAHUH B METpo(r3nKe. XapaKTepUCTHKA OCHOBHBIX

1 1 2 0,5 KOMIIOHEHT TOPHOM MOpoAbl. [JIMHUCTOCTh M JUCHEPCHOCTHh T'OPHBIX
I0pOA

2 2 2 0,5 - [TopuCTOCTh M HACBHIIIIEHHOCTH TOPHBIX MTOPOJT

3 3 2 0,5 - TI;I0THOCTH U MPOHUIIAEMOCTH TOPHBIX ITOPOJT

- VnenbHOE QJICKTPUYCCKOEC CONPOTHUBJIICHUE HOHONPOBOIAANINX TOPHBIX

4 4 2 0,5
mopon. IlapameTpsl yOempHOTO ANIEKTPUYECKOTO CONPOTHBICHHSA: P,
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Pn, Pn, 3aBucumoctn wux ot OEC, BausHHE NOBEPXHOCTHOM
MIPOBOAUMOCTH
5 5 5 0.5 - HuddysnonHo-ancopOMoHHass ¥ (QUIbTPALMOHHAS aKTUBHOCTH
TOPHBIX IOPOJI.
- EcrecTBeHHass raMMa-akTHMBHOCTb TOpHBIX IOPOA, CBsI3b €€ C
MHUHEPaJIbHBIM W KOMIIOHEHTHBIM CcOCTaBoM Hopoxa. HelTpoHHble
6 6 2 0,5 mapaMeTpel TOPHBIX TIOPOX, CBS3b HX C BOIOPOAOCOIEpIKAHUE,
comepkaHueM xiopa u Oopa. ['eomormueckas WHOOPMATHBHOCTH
HEHUTPOHHBIX IAPAMETPOB.
7 7 2 0,25 - Ynpyrue cBoiicTBa TOPHBIX TMOPO/I.
8 8 2 0,25 - MarHuTHBIE U TEIUIOBBIE CBOWCTBA TOPHBIX MOPOJ]
- [etpodmsmueckas MHPOPMATHBHOCTh (PU3UUECKUX CBOIHCTB TOPHBIX
9 9 2 0,5 mopon. [IpuMeHeHwe naHHBIX (U3UKKA TOPHBIX MOPOJ B OONACTH
MIPUKIIATHON TeOU3UKH
Hroro: 18 4 -
HpaKaneCKne SAHATUA—TIPAKTUYCCKHUE 3aHATUA y‘Ie6HBIM IJIaHOM HE NIPCAYCMOTPCHBI
JlabopaTtopHbie paGoThI
Tabmmma 5.2.3
Ne Howmep pasena O6mewm, gac. HaumenoBanue nabopaTopHoid paboThI
/1 JIUCITUTUTAHBI ODdO 300 | 0390
1 1 2 1 - INopsnok oTOopa KepHa ¥ METOIUKA TTOATOTOBKH 00pa3ioB Mpod K
HU3MEPEHUAM
2 1 2 1 - I'panynomerpudeckuil aHaau3 TOpPHBIX IIOPOJ, IIOCTPOEHUE
THCTOTPAMMBI pactipeaerneHui (ppakiui
3 2 2 1 - Omnpenenenne ko3 duIeHTa OTKPHITONH IOPUCTOCTH U TNIOTHOCTH
BOJIOHACHIIIICHHBIX HOPUCTHIX MTOPOJI.
4 2 2 1 - Omnpenenenne ko3¢ ¢HUINEHTAa OCTAaTOYHON BOJOHACHIIICHHOCTH
METOJIOM IIEHTPU(yTUpOBaHUS
5 3 2 - - Omnpenenenne abcomoTHON ¥ 3()(EKTHBHONH NPOHUIIAEMOCTH
MIOPOJA, IPUHIMITE M3MepeHHs (a30Boi MPOHUIIAEMOCTH
6 4 2 - - Onpenene}me; YIEJIBHOTO 3JIEKTPUUYECKOTO CONPOTHBIECHUS BOIbI,
HachIIIAONIEH TOPOy.
- - OmpeneneHne  yAEIbHOTO  JJIEKTPUYECKOTO  COMPOTHUBIICHHUS
7 4 2 IMOJHOCTBIO M YaCTUYHO BOJOHACBIMICHHBIX ITOPUCTBIX TOPHBIX
HOpoA
8 5 2 - - Omnpenenenne quddy3MoHHO-aICOPOIIMOHHOHAKTHBHOCTH
9 6 2 - - OCHOBBI U3MEPEHNUS €CTECTBEHHON paJIMOAKTHBHOCTH
HToro: 18 4 -
CamocrosiTesibHast padoTa CTyJeHTA
Tabmauma 5.2.4
Ne Howmep paznena O6mwem, gac. Tema Buxt CPC
/i JIUCLUATUTAHBI 0D0O 300 0D0O
1-9 10 - OOBEKTHI UCCIICZIOBAHUH B Be/ICHHE KOHCIIEKTa JICKIN i
nerpoduznke. XapakTeprucTHKa
1 - OCHOBHBIX KOMIIOHEHT FOpPHOU
noposl. [mHUCTOCTE 1
JIICIIEPCHOCTH TOPHBIX MOPOJ -
1.2,3,4,5,6 10 10 [MopuctocTh ®  HACBIIICHHOCTH | MOATOTOBKAa M O(QOpMIICHHE
2 - TOPHBIX TIOPOJ OTYETOB K J1abopaTOpHBIM
pabotam
1-9 8 40 [InoTHOCTP W NPOHHMLAEMOCTH | paboTa € JIGKIMOHHBIM
3 ) TOPHBIX NOPOJ MAaTEepHAIIOM, IIOUCK W
aHaMM3  JOMOJIHUTEIIBHBIX
HCTOYHHKOB  MH(OpMALUH




110 TCMATUKC J'IGKIII/[ﬁ

1-9 8 10 VY nensHOE JNIEKTPUYECKOE | MOJArOTOBKA K  TEKYIIUM
COTIPOTUBIICHUEC HMOHOMPOBOSALINX | ATTECTALUSIM, 3a4€Ty
TOPHBIX  TMOPOJI. [MapameTtpsr
4 - yIACTBHOTO INEKTPHICCKOTO

conporusienusi: P, Pn, Pn,
3aBucuMoct ux oT ®EC, BausHue
ITOBEPXHOCTHOW POBOJMMOCTH

Hroro: 36 60 -

5.2.3. IlpenonaBanue IUCHMIUIMHBI/MOAYNS BEIETCS C TNPUMEHEHHUEM CJEIYIOIIUX BHJOB
00pa3oBaTENbHBIX TEXHOIOTHHA:

TCXHOJIOI'Us MOJAYJIIbHOI'O O6y‘IeHI/I5[; I/IH(l)OpMaI_II/IOHHBIC TCXHOJIOT'HH.

6. TemaTHKa KypCcOBBIX padOT/IPOEKTOB

KypcoBbie paboThl/IpOeKThl yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7. KonTpoJibHbIe padoThl

7.1. MeTtoauueckue YKa3aHus AU BBIIIOJIHEHUA KOHTPOJIbHBIX pa60T.

Teoperuueckuil BOIPOC MO JUCHUIUIMHE. PackpbITh conep)kaHHE J[JaHHOTO BONpOCa B
COOTBETCTBHUHU C MPEII0KECHHON TEMOM.

[Tpaktuyeckoe 3amanue. [IpoaHanu3upoBaTh NPENTIOKEHHBIE TEMbI, ONPENCIUTH MpoOIeMy
HCCIIEIOBaHMsI, BBIACIUTD 1I€JIH, 337a4l, OOBEKT U MPEIMET.

[ToaroroBka KOHTpPOJBHOW palbOThl HalpaBlieHa Ha pa3BUTHE U 3aKpEIUIEHHE HAaBbIKOB
CaMOCTOSITENILHOTO TIyOOKOr0, TBOPYECKOIO M BCECTOPOHHETO aHAJIM3a HAay4yHOM, METOAMYECKON U
ApYroi JIUTEpaTyphl MO aKTyaJbHbIM MpoOJeMaM TUCHMILIMHBI, HAa BBIPAOOTKY HABBIKOB M YMEHUH
IPaMOTHO M yOE€IMUTEIbHO W3JIaraTb Marepuall, 4eTKO (hOpMyJIHpOBaTh TEOPETUUYECKUE O0OOIIeHMUS,
BBIBOJIBI M IpaKTHYECKHe pekoMeHAauuu. KoHTposibHble paboOThl JOJKHBI OTBEYATh BBICOKUM
KBaJIM(DUKAIIMOHHBIM TpeOOBaHUSAM B OTHOIIEHMHM HAYYHOCTH cojiepkaHusi U opopmieHus. Oobem
MoxeT ObiTh oT 10 mo 15 cTpanun (COMCOK JMTEpaTyphl W MPUIIOKEHHS B OOBEM HE BXOJAT).
TekcroBast yacTh pabOTHI COCTOUT U3 BBEACHMSI, OCHOBHOM YacTH U 3aKJIIoueHUs. Bo BBeieHUN KpaTKO
00OCHOBBIBAETCS aKTyalbHOCTh U30pAaHHOM TE€MbI, paCKphIBA€T KOHKPETHbIE LENIN U 3a7aul, KOTOpbIe
coOupaercsi pemuTh B XOJ€ CBOEro HEOOJBIIOr0 HCCieAoBaHUsA. B OCHOBHOM YacTH MOJApPOOHO
packpbIBaeTcsl coJiepKaHHe BoIpoca (BOIPOCOB) TeMbl. B 3akiloueHMM KpaTKO JOJDKHBI OBITh
cOopMyIUPOBAaHbl TOJYYEHHbIE pe3yJbTaThl MCCIEAOBaHHWA U JaHbl BbIBOJABL. Kpome Toro,
3aKJIIOYEHHE MOXET BKIII0YaTh MPEJIOKEHHs] aBTOpa, B TOM YHUCIE M IO JalbHEHIIEMY H3Y4YEeHUIO
3aMHTepecoBaBllell ero npobdiaemsl. B cnucok aurepaTypsl (MCTOUHUKOB U JIMTEPATYPbI) BKIIOYAIOTCS
TOJIBKO T€ JJOKYMEHTBI, KOTOpPBIE UCIIOJIb30BATMCH IPU BHIMOJIHEHHUH KOHTPOJIBHON paboTHI.

7.2 TemaTuka KOHTPOJIBHBIX PadOT.

1. BemecTtBeHHas, CTpyKTypHas M (a3oBasi HEOJHOPOJIHOCTb TOpPHBIX Mopona. OCHOBHbBIE
IapaMeTpsl, XapaKTEPU3YIOIINE 3TH BUJIbI HEOJHOPOAHOCTH.

2. OOBEeMHO-KOMITIOHEHTHAsI MOJIeNTb TOPHOM Topoiel. Kpatkas MuHepaso-merporpadudeckas
XapaKTepUCTHKa MOpoA. MUKpPOCTpOEHHE MOpOJ KaK OJMH H3 OCHOBHBIX ONPEIEIAIOUINX €€
MIPU3HAKOB U (aKTop BIAMSHUS Ha (pU3HUECKHUEe CBOICTBA.

3. MeTtonbl U3y4eHus COCTaBa U CTPYKTYPBI TBEPI0H (ha3bl TOPHBIX MOPO/I 110 KEPHY.

4 TlapameTpbl AMCIEPCHOCTH TBEPAOW (pa3bl TOPHBIX MOPOA: KOIPPHUIMEHT TIIMHUCTOCTH,
yIIeIbHOM MOBEPXHOCTH. METOIbI OTIpe/ieIeHus ¥ CBA3b ¢ (QMIBTPALIMOHHO-EMKOCTHBIMU CBOWCTBAMH.
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5. T'panynomerpuueckuii cocTaB TOPHBIX TMOpPOJ, METOABI HW3YyUYEHHs, OCHOBHBIC
XapaKTePUCTHKH U KIACCU(PHUKAIHS TOPOJI IO pe3yJbTaTaM U3yUeHHs.

6. ['IMHUCTOCTD TOPHBIX MOPOJ, METOIBl €€ ONpPEACICHHS M BBIPAKCHUS, BIHMSIHUC Ha
(UIBTPaLlMOHHO-EMKOCTHBIE CBOMCTBA.

7. YnenbHasi IOBEPXHOCTh M M3BHIJIUCTOCTh MOPOBBIX KaHATOB. DaKTOPHI, 00YCIIaBINBAIOIINE
UX U3MEHEHHS, CBS3b C (PUIBTPAIIMOHHO-eMKOCTHBIMH cBoiicTBamu. @opmyna Kozenu-Kapmana.

8. CTpyKTypa IOPOBOTO MPOCTPAHCTBA, (AKTOPHI €€ ONPEIEIISIONINE, CBSA3b C IIOPUCTOCTHIO U
MIPOHHUIIAEMOCTHIO, METOJIbI U3YUEHHUS 110 KEPHY.

9. CTpyKTYpHBIEC JIEMEHTBI IIOPOBOTO MPOCTPAHCTBA M TUIBI TOPUCTOCTU. CBSI3b IOPUCTOCTH
CO CTPYKTYPOI U COCTaBOM TBEPAOH (a3bl TOPHBIX HOPOJ.

10. IopucrocTh, €€ BUIBI, CHOCOOBI KOJIMYECTBEHHOW OICHKH M METOJbI JIA0OPaTOPHOTO
OTIpeIeIICHUSI.

11. TlopucTocTh OCaJOYHBIX, MarMaTHYECKUX, Meramopduueckux mopoa. OCHOBHBIC
3aKOHOMEPHOCTH U3MEHEHUs, (PaKTOPHI, OTNPEACISIONINE TH H3MEHEHHUS.

12. [ImoTHOCTh OCaJOYHBIX TOPOA, (aKTOphl, HA Hee BiusAroIKe. JlabopaTopHbIe CITOCOOBI
OTIpeIeIICHUSI.

13. TInoTHOCTH TOPHBIX TMOPO, €€ CBSI3b CO CTPYKTYPOH M COCTABOM ISl PA3IMYHBIX THIIOB
MOPO/I TI0 TeHE3UCY. 3aBUCUMOCTD OT TePMOOAPUIECKUX YCIOBHHA U TIIYOUHBI 3aJIETaHUs TIOPO/I.

14. TIpoHHIIaeMOCTh TOPHBIX MOPOJT M (PAKTOPHI, €€ OTIPEACIISIOIINE.

15. TlponuuaeMocTh MOpOJ, €€ BHUAbL: aOCONIOTHasl, (a3oBasi, OTHOCHUTENbHAS, MapaMeTpbl
M3MEpPEHUs. 3aBUCUMOCTh OT TEPMOOAPUYECKUX YCIOBUH 3ajeranusi mopoa. CrocoOsl onpeeneHus B
naboparopuu.

8. OueHka pe3yJibTATOB OCBOECHHS JMCIHIJIHHbI

8.1. Kputepum oOLEHUBAHUS CTENEHU IIOJHOTHI M KauecTBAa OCBOCHHS KOMIIETEHIIMH B
COOTBETCTBHH C IIJIAHUPYEMBIMU pe3yibTaTaMu oOyueHus npuseneHsl B [Ipunoxenun 1.
8.2. PeliTuHroBas cucreMa OLCHUBAHHUS CTENEHH IOJHOTHI M Ka4eCTBA OCBOEHUS KOMIIETEHLUI

oOyyaromuxcs ouHoi (opMbl 00ydeHHUs pecTaBieHa B Tabnuue 8.1.

Tabnuna 8.1
Nen/m | Buasl MmeponpusiTHiA B paMKax TEKYIIEro KOHTPOJIs | KosmuecTso 6amios
| Texymias aTTecTauus
BrinonHeHue u 3amura 0T4eToB 1o 1 jabopaTopHoi paboTte 10
Texymmii KOHTPOITb 10
NTOI'O 3a nepByro TEKYIIYIO aTTECTALUIO 20
2 TeKyIas aTTeCTaIus
BrimonHenne w 3ammTa OT4EeTOB 1O 2-451a00paTopHOM 20
pabote
Texkyuuii KOHTPOJIb 10
NTOI'O 3a BTOpYIO TEKYIIYIO aTTECTAILNI0 30
3 TeKymas aTTeCTaIus
BreimonmHeHre ¥ 3amUTa OTYETOB MO  S-61maboparopHoid 20
pabote
Texymmii KOHTPOITb 10
Tecr 20
NTOI'O 3a TpeThIo TEKYIIYIO aTTECTALUIO 50
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BCEI'O 100

YueOHo-MeTOANYeCKOe U HHPOPMAIIMOHHOE 00ecniedeH e I CIUTIIHHbI
9.1. IlepeueHp peKOMEHIyeMOH JINTepaTyphl npezacTasiieH B [Ipunoxenun 2.

9.2. CoBpeMmeHHbIe podheccHoHaIbHBIE 0a3bl JaHHBIX U NHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMBI

- DJIeKTPOHHBIH KaTajor/DnekTpoHHas oudmuoreka TUY  http://webirbis.tsogu.ru/

- HwudpoBoii obOpazoBarenbHbIi pecypc — Oubmumoreunas cucrema IPR SMART —
https://www.iprbookshop.ru/

- DieKTpOHHO-0nbaHoTeuHas cuctema «KoHcyapTanT crymenTay WWw.studentlibrary.ru

- DnekTpoHHO-OMONMMoTeuHast cucrema «Jlanby» https://e.lanbook.com

- O6pasoBatenbhas miardopma FOPAUT www.urait.ru

- Hayunast snextponnas 6udnuorexka ELIBRARY.RU http://www.elibrary.ru

- HattnonaneHnas snekrponnast oubnuoreka (HOB)

- bubimoteku HedTsHBIX By30B Poccun :

- DnektponHas HedrerazoBas Oubmuoreka PI'Y webtn wu raza wum. ['yOkuHa

http://elib.gubkin.ru/,

- DnekTpoHHas OubmHoTeka Y(PHUMCKOro TOCYJapCTBEHHOTO HE(TSHOrO  TEXHUYECKOrO
yuuBepcureta http://bibl.rusoil.net/

- bubnnoreyHo-MHPOPMAIIMOHHBIA KOMILUIEKC YXTHHCKOTO TOCYIAPCTBEHHOTO TEXHHYECKOTO

yauBepcutera YI'TY http:/lib.ugtu.net/books
- SHGKTpOHHa}I CIIpaBOYHas1 CUCTEMAa HOpMaTHBHO-TeXHquCKOﬁ AOKYMCHTAaIUU

«TexHopmaTus»
- OKBCOH- uHdopManmoHHas cucreMa JOCTyna K 3JIEKTPOHHBIM KaTajoraMm OuOJINOTEK

chepsl  00pazoBaHUS U HAYKU

9.3. JluneH3uoOHHOE W CBOOOJHO pacHmpocTpaHseMOe IMpOorpaMMHOE OOecTeueHne, B T.4.
OTEYECTBEHHOT'O ITPOU3BOJICTBA!
Microsoft Windows

Microsoft Office Professional Plus

10. MaTepI/IaﬂbHO-TeXHI/I‘-leCKOG odecneuyenue )II/ICIII/IH.]II/IHI)I/MO}]yJ'Iﬂ

Ilomemenus s IMMPOBCACHHUA BCCX BHUIOB pa6OTLI, NpeaAyCMOTPCHHBIX y‘IC6HLIM IIJIaHOM,

YKOMIIJICKTOBAHBI HCO6XOI[I/IMBIM O60py,Z[OBaHI/ICM " TCXHUYUCCKHUMHU CPCIACTBAMU O6y‘~ICHI/ISI.

Tabmuna 10.1
O0ecne4eHHOCTh MATePHATIBHO-TeXHUYECKUX ycaoBuil peanusanuun OITOII BO

Ne HaunmeHoBaHHe yaeOHBIX HaunmeHoBaHHe MOMEIEHNH TS TPOBEACHNsI | AApec (MECTOMONOKEHUE) TOMEICHU
/0 | IPEeIMETOB, KYpCOB, AUCIHUITIIMH BCEX BUJIOB YUEOHOM AEATEILHOCTH, JUTS IPOBEJICHUS BCEX BUIIOB YUEOHOM
(Monyreit), MPakTHKH, HHBIX | MPEIYCMOTPEHHON YU4eOHBIM TUIAHOM, B TOM JIeITeLHOCTH, TIPETyCMOTPEHHO
BHJIOB yI€OHOM AEATENFHOCTH, | HYHCIE MOMEIICHUs ISl CAMOCTOSATEIbHON | y4eOHBIM ITAHOM (B CiIydae peain3ainuu
MPEyCMOTPEHHBIX yIeOHBIM paboTHI, C yKa3aHUEM IIEPEYHS] OCHOBHOTO | 00pa30BaTElIbHOMN MIPOrPaMMBI B CETEBOU
IUTAaHOM 00pa30BaTENbHOM 00opynoBaHus, y4eOHO- HATJISTHBIX (hopMe NONOTHUTENFHO YKa3bIBACTCS
MPOrpaMMBI nocooui HAMMEHOBaHHE OPraHU3alUH, C KOTOPOi
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3aKJII0YEH JIOTOBOP)

1 2 3 4

1 |Merpodusuka JlexunoHHbIE 3aHATUS: 625000, r. Tromens, yi1. Boomapckoro,
VYyeOnast ayautopus nAns mpoBeneHus| 56, ayd. 515

3aHATHHA JICKIIAOHHOTO U CEMHHApPCKOTO
THNa (MPAKTUICCKHUE 3aHATHUS ); TPYIIIOBBIX
u WHIUBUAYATbHBIX KOHCYJIbTAIHIA;
TEKYIIEro KOHTPOJII MU TMPOMEXYTOUHOH
aTTeCTalllH.

OCHAIIEHHOCTD:

Y4eOHass MeOenb: CTONBI, CTYNbs, JOCKa
MarHuTHas1. KommbioTep B KomIuiekTe-1
IIT., IPOeKTop - 1 mT., MuKpo¢oH -1 mr.,
9KpaH- 1 wr.

JlabopaTopHBIC 3aHATHSL: 625000, r. Tromens, yi. Bonoaapckoro,
VYyeOnast ayautopus IJs TpoBenaeHus |56, aya. 229

3aHATUNA JIEKIMOHHOTO M CEMUHApCKOIo
THNa (MIPAKTUIECKHUE 3aHATHU ); TPYIIIIOBBIX
51 WHIVUBUAYATbHBIX KOHCYJIbTallUi;
TEKYLIEro KOHTPOJII M INPOMEXYTOUHOU

aTTeCTaIlHH.

OcCHaILIEHHOCTb:

Y4eOHasts ~ meOemb:  CTOMBI,  CTYJNBSL.
Konnmekums ~ MuHepaios. Komnnexuus
KepHa.

11. Meronnueckue ykazanus no opranusanun CPC
11.1. Meroanuyeckue yKa3aHMs 1O IOATOTOBKe K MPAaKTHYeCKUM, JIA00OPATOPHBIM

3aHATHSIM.

[TpakTHdeckue 3aHATUS MPOBOISATCS C IENbIO YIIyOJIEHHOTO OCBOCHMSI MaTepuana JeKIIHi,
BBIPAa0OTKM HABBIKOB B PEIICHUU MPAKTUYECKUX 3a/7a4 M TMPOU3BOJICTBE HEOOXOTUMBIX PaCUETOB.
['maBHBIM coiepKaHHEM MPAKTUYECKUX 3aHATUN SBISETCS aKTHBHAS paboTa Ka)XJI0ro CTy/IeHTa.

B mporiecce ocBoeHuUs AUCHUILITHHBI 00yUYaroIuecs JOKHBI HE TOJIBKO MOCeaTh IEKIIMOHHBIE
Y MPAKTUYECKUE ayAUTOPHBIC 3aHATHS, HO M CAMOCTOSITENIbHO U3y4aTh CIENUAIBHYIO JTUTEPATYPY.

B »T0if cBsI3M ciemyeT oTMeTHTh, uTOo He MeHee 50% BpemMeHH OT 00IIero BpeMEHH Ha
M3y4YeHUEe TUCHUIUIUHBI TOTpedyeTcs Ha paldoTy C pa3IMUYHBIMH HCTOYHHKAMU: MEPUOTUUYECKOM
nuTeparypoui, yudeOHukamu, WHTEepHeT pecypcamu u T.4. M3ydeHHWe HaydIHO-METOJIUYECKOU
JTUTEepaTypbl HEOOXOAUMO HJsl MOATOTOBKH K MPAKTHUYECKUM 3aHSATHSAM, a TakKKe aTTeCTAIllMOHHBIX
MaTepuasoB (pacueToB, MOJAENEH, MPe3eHTAIN U T.11.).

11.2. Meroanyeckue yKa3aHUs M0 OPraHU3alMM CAMOCTOATEIbHON padoThl.

CamocrositensHas padora (CP) oO0yuaromuxcs — 3TO MPOIecC aKkTUBHOTO, IEJICHAPABICHHOTO
pUOOpEeTeHUs] MU HOBBIX 3HAHHMH U YMEHMI 0€3 HEMOCPEICTBEHHOTO y4acTus MpenojaBaTess.

CamocTtosaTenbHas pabora obecrneunBaeT MOATOTOBKY OOyYaromMXcs K MPaKTHUYECKUM
3aHATUSM M UTOTOBOM arTecTanuu no Kypcy. Bueaymutopnas CP - 3To BuJ y4eOHBIX 3aHATHUH, B
mporecce KOTOPBIX 00yYaroIuecsi, pyKOBOACTBYSICh HEIOCPEACTBEHHOW IMOMOMIBIO TPEToIaBaTels
WIA  COOTBETCTBYIOIIEH  METOAMYECKOM  JIUTEpaTypod,  CaMOCTOSTENbHO  YIIYONSIOT |
COBCPUICHCTBYIOT HpI/IO6peTeHHI)Ie Ha ayAWUTOPHBIX 3aHATHAX 3HAHWA, YMCHHA U OIIBIT yqe6H0-
MO3HABATENIBHOM JIESITEIbHOCTH, BBINOJIHAS BO BHEAyIUTOPHOE BpEMS KOHTPOJIbHBIE 3aJaHus,
CIIOCOOCTBYIOIIIME  PA3BUTHUI0O  HMX  HMHTEIUICKTYAIbHOW  aKTUBHOCTH W TO3HABATEIHHOU
CaMOCTOSITEITLHOCTH KaK 4epT JINYHOCTH.
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[IpeametrHo u coxepxatenbHo CP  ompenensieTcss rocygapcTBEHHBIM 00pa3oBaTeIbHBIM
CTaHIApTOM, JICHCTBYIOIIMM y4eOHBIM IUIAHOM U pabovel IporpaMMOM TUCIIUIUIMHBL.

K cpencrBam oGecriedenust CP oTHOcsTCS y4eOHUKH, yuyeOHBbIE MOCOOHMS M METOAMYECKUE
PYKOBOJICTBa, Y4€OHO-TIPOTpaMMHBIE KOMIUIEKCHI, CHUCT€Ma TOJJEPKKH y4deOHOro mporecca
EDUCON u T.1.

KoHTponb camocTosiTennbHOM pabOThl U OLIEHKAa €€ Pe3yJbTaTOB OPraHU3yeTCs Kak €IMHCTBO
IBYyX (OpM: CaMOKOHTPOJb M CaMOOIEHKa OOydarollerocsi; KOHTPOJIb W OLIEHKa CO CTOPOHBI
IpenojaBaTes.

Kputepusmu olieHKH pe3ysIbTaTOB CAaMOCTOSITENIbHOM pabOThI SBISIOTCSA:

- YPOBEHb OCBOCHHS 00YUAIOMIMMUCS Y4eOHOTO MaTepuara;

- YMeHUs 00yJaronierocsi UCMojab30BaTh TEOPETUUECKHUE 3HAHUS MPH BHIMOJIHEHUH TBOPUYECKHUX
3aJJaHuM;

- ¢(hOpMHUPOBAHHOCTH COOTBETCTBYIOIUX KOMIIETEHIIHUII;

- 000CHOBAHHOCTb U YETKOCTb U3JI0KEHUS OTBETOB;

- oOpMIICHHE MaTepHajia B COOTBETCTBHH C TPCOOBAHUSIMHU.
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[Tpunoxxenue 1

I[Inanupyemble pe3yabTaThbl 00y4eHHs 1J151 GOPMUPOBAHMSA KOMIIETEHIMH U KPUTEPHHU HX
OLlCHUBAHUS

Juctunuaa [lerpodusnka

CrnemmansrocTs 21.05.02 [NpukinagHas reonorus
Crrermmanuszarms [ eosrorust MECTOPOXKIEHNA HEQTH U ra3a

Kon n Kpurepnn onieHuBaHHS pe3yabTaTOB 00yUeHHS
HauMEHOBaHHE
pesynbraTa 1-2 3 4 5
00y4deHHS 110
JMCIUILINHE
JIEMOHCTPUPYET JEMOHCTPHPYET
3HAHUSA, HO cBOOOIHOE U
OTCYTCTBYIOT JIOBJIETBOPUTEIbH | JOIyCKaeT BEPEHHOE
3Hats: (31) 3HAHMSA Y p Y yBep
0 3HaeT OT/EJbHBIC 3HaHHE
¢dusnueckue (bu3HYECKuX
(usnueckue npoOerbl B (busmyeckux
OCHOBBI OCHOB
OCHOBBI 3HAHHUHU OCHOB
neTpohU3HIECKUX | HeTPOPH3UISCKHUX
nerpodr3mdeckux | QU3MYECKIX TETPOPHU3MICCKI
XapaKTePUCTUK XapaKTePUCTUK
XapaKTePUCTUK OCHOB X XapaKTEePUCTHK
TOPHBIX MOPOJI 1 TOPHBIX IOPOJ U
TOPHBIX MOPOJ 1 neTpo)U3HIECKH | TOPHBIX HOPOJI U
MHHEPAJIOB MHHEPaJoB
MHHEPAJIOB X XapaKTepPUCTHK | MUHEpaJoB
TOPHBIX IOPOJ U
MHHEPAJIOB
JEMOHCTPHPYET
cBoOOJHOE U
Ymers (V1) HE Croco0eH CrnocoGen criocobeH BeDOHHOG
(dhopmynupoBaTh copMyIMpOBaTh | YAOBJIETBOPUTENBH | CHOPMYIHPOBATH yMeI;me
1eIu Lenu 0 copMyaHpOBaTh | LENU Y
. . . (dbopmyarpoBaTh
UCCIIEJOBAaHUH U HCCIIeIOBAaHUN U LeIH uccnefosarMi M |
OLICHUBATh OLICHUTh UCCIIeIOBAHUI U OLICHUTh .
HCCIIeIOBaHMI U
JOCTOBEPHOCTb U | JIOCTOBEPHOCTb M | OLICHUTh AOCTOBEPHOCTE M | oo
UHPOPMATUBHOCT | UHGOPMATUBHOCT | JOCTOBEPHOCTD U UHPOPMATUBHOCT
[IKC-6. JIOCTOBEPHOCTD U
b b UHOPMATUBHOCTD | b
Criocobex MH(POPMATHBHOCT
neTpopU3HIECKUX | HeTPODU3HIECKHX | NETPOH3UIECKHX | MeTPOQUIMIESCKH N
OLICHUBATD . . . .
A UCCIIe IOBaHUH HCCIIeIOBAHUI UCCIIeIOBaHUH X UCCIICIOBaHU
3¢ PEKTHBHOCTD eTpoU3MIECKN
WHHOBAaIMOHHBI X UCCIIeIOBAaHUI
X peuIeHui 1 He crocodeH CBOOOJIHO U
P VYmets:(V2) YIOBJIETBOPHUTEIbH
aHaJIM3MPOBATH IUIAaHUPOBATH TUIAHUPYET YBEPEHHO
TUIAHUPOBATh 0 TUIAaHHPYET
BO3MOXKHBIE HpOBE/ICHHE NpOBEJICHUE IUIAaHUPYET
NpOBEJICHUE NpOBEJICHUE
PHCKH TIPH UX neTpopU3NIECKUX neTpopu3n4YecKy | MpOoBe/cHHE
neTpoPU3MIECKIX o neTpoPU3MISCKIX .
peanuzanuu . UCCIIEZI0BAHUA, N X UCCJICJIOBAaHUH, | NEeTPOPHU3NIECKU
UCCIIe/I0BaHuU, UCCJIe/IOBaHMUH, .
BKJIIOYAs BKJTIOYAst X UCCJICIOBaHUIA,
BKJTIOYAs BKJTIOYAst
IUIAHUPOBATh TUIAHUPOBAHUE BKJIFOYAs
TUIAHUPOBaHUE TUIAHUPOBaHUE
oTOopa KepHa, otOopa KepHa, IUIAHUPOBAHHUE
otOopa KepHa, otOopa KepHa,
ONTUMAJIEHOTO OINITHMAJIBHOTO oTOopa KepHa,
ONTHMAJIEHOTO ONTHMAJIEHOTO
KOMIUIEKCa U KOMIUIEKCa U ONITHMAJIEHOTO
KOMIUIEKCa 1 KOMIUIEKCa U
o0bemMa o0bema KOMIUIEKCa U
o0bema N o0bema .
. HCCIIeJOBAaHUI . UCCIIeJ0BaHUI o0bema
UCCIeI0BaHu i UCCIeI0BaHUI .
UCCIIeI0BaHuU
aHaJIM3MUPYeT, HO
oryckas BEPEHHO
Buaners: (B2) HE aHAJM3UPYET YIOBJIETBOPHUTENHLH AOTY! yBep
HEe3HAYMTENbHbIE | aHAIU3UPYET
JIOCTHXECHUSIMU JOCTHKEHHS 0 JIOCTH)KEHHS
o . . HETOYHOCTH, JOCTHKEHHS
COBpPEMEHHOU COBPEMEHHOMU COBPEMEHHOMU .
JIOCTHKEHUSI COBpPEMEHHOU
HAyKH M TEXHUKHA | HAYKW M TEXHUKHA | HayKd M TEXHHUKHU B .
COBPEMEHHOU HAYKH ¥ TEXHUKH
B 00nactu B o0Jylacti obnactn
HayKH U TEXHUKH | B 00J1acTH
neTpopU3NIEecKnX | NeTPOPU3NIECKUX | MeTpodu3nIecKux
. . . B 0o0sactu neTpopU3NIECKN
uccIe0BaHni HCCIeJOBaHHUI HCCIeJ0BaHNI .
neTpopU3NIEecKn | X UCCIEeAOBaHUI
X UCCJIEAOBaHUH
Brazgets: (B3) He crocoOeH JIOIyCKast MHTEPIPETHPYET | CBOOOIHO U
HHTEPIPETHPOBAT | MHTEPIPETHPOBAT | HETOYHOCTH, BECh KOMIUIEKC YBEPEHO




b BECb KOMIUIEKC | b BECh KOMILIEKC UHTEPIPETHPYET HCCIIELyEMBIX HHTEPIPETHPYET

UCCIETyEMBIX UCCIENYEMBIX BECh KOMIUIEKC JIUTOJIOTO- BECh KOMILIEKC

JIUTOJIOTO- JINTOJIOrO- UCCIELyEMBIX NEeTPOYU3MIECKA | UCCIELYyEMBIX

NeTpOPU3MIECKUX | TETPOPU3UIECKHX | JIATOIOTO- X CBOMCTB U JIUTOJIOTO-

CBOWCTB U CBOWCTB U HneTpoPU3MIECKUX | XapaKTEPHCTUK neTpopU3NIECKH

XapaKTEPHUCTUK XapaKTEPUCTHK CBOMCTB U HOPOJI, UX X CBOICTB U

HOpoJ, UX opo, Ux XapaKTEPHUCTUK B3aUMOCBSI3H XapaKTePUCTHUK

B3aUMOCBS3H B3aMMOCBSI3U HOPOJI, UX HOPOJI, UX

B3aUMOCBS3H B3aMMOCBSI3U

Vmers: (V3) JIOTIyCKast CBOOOIHO U
HE MOXET

AHAJIM3UPOBATD U HETOYHOCTH, AHAIM3UPYET U YBEPEHO
AHAITM3MPOBATH U

OCMBICJISTh AHAIN3UPYET U OCMBICIIMBAET AHAU3UPYET U
OCMBIC/IMBATh

MOJTyYECHHBIE OCMBICIIMBAET MOJTyYEHHBIE OCMBICJIMBAET
MOJTyYEHHbIE

pEe3yIbTaTHI, C MOJTyYEHHBIE PE3YIBTATEI, ¢ MOJTyYEeHHbIE
pE3YIBTATEL, ¢

Y4ETOM qeron pE3yIbTATHI, ¢ y4ETOM PE3YIBTATEHL, ¢

HUMEIOLLETOCS y y4ETOM HAMEIOLIEr0Cs Y4ETOM
HMMEIOILErOCs

MHPOBOI'O OIIbITA HUMEIOILETOCS MHPOBOI'O OMbITA | UMEKOIIETOCS

MHPOBOT'O OIIbITA

MHUPOBOI'O ONIbITA

MHPOBOI'O OIbITA
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KAPTA
o0ecre4yeHHOCTH JUCHHMILUIMHBI Y4e0OHOH U y4e0HO-MeTOANYeCKOM JIUTepaTypoi

Juctumnmuna [etpodusnka

Kon, cnienmansrnocts 21.05.02 TIpukiagHas r€0aorus
Crenmanusanus ['eo1orust MecTopoKacHUI He)TH 1 ra3a

[Tpunoxxenue 2

n/n

Hazpanue yueOHOTO, yaeOHO-METOAUIECKOTO
W3JIaHUs,
aBTOP, M31ATENLCTBO, BUI M3AaHUS, TOJ U3IaHU

KomndgecTBo
9K3EMIUIPOB
B BUK

KoHTHHTEHT
00yJaroImuxcs
HCTIONB3YIOIIN

X YKa3aHHYIO

JIUTEPATypy

OOGecrieueHH
OCTh
00yJarommxc
P
JIUTEpaTypou

Hanuuune
3JIEKTPOHH
oro
BapuaHTa B
9BC

[etpodmsuka (Pm3mka ropHex mopon) [Tekcr] :
Y4eOHHK JUIS CTYJCHTOB BY30B, O0OYYarOIIUXCS 110
CHENHANbHOCTAM "T'eoduznueckue METOJIbI
MIOUCKOB M Pa3BEIKH MECTOPOXKIECHUH IOJE3HBIX
HCKOMaeMbIX" u "T'eou3nueckue  METOJBI
HCCJIEI0BaHUS CKBaKUH" HaIIPaBJICHUS
MOATOTOBKM  IHIUIOMHUPOBAHHBIX ~ CIICIIHAJINCTOB
"TexHoNOTMH Teoyormueckoi paspenku" / B. M.
Hoo6pemana, b. 0. Bewgempmreitn, J. A.
KoxeBuukos. - M. : "Hedts u ra3" PI'Y Hedtu n
raza uM. 1. M. I'yOkuna, 2004. - 368 ¢

57

50

100

(+1)

[etpodusuka [DnekTpoHHBIN pecypc] : ydeOHOE
nocobue / 3emuBsinckas O. E. - CraBponons :
Cesepo-KaBka3ckuii QenepanbHblii  YHHBEPCHUTET,
2015. - 111 c. - Pexmm pmocryma:
http://www.iprbookshop.ru/63124.html . -

Kuura mnaxonurcs B IIpemuym-Bepcun ObC
IPRbooks

JpP*

50

100

+
http://webirbi
s.tsogu.ru/

Oumsuka HedTssHOrO M ra3oBoro miacta [Tekcr]
yuebnuk / A. X. Mupsamxkanszane, 1. M. Ameros,
A. T. KosaneB. - M. ; WxeBck : HHCTHTYT
KOMITBIOTEPHBIX Hccaenosanuit, 2005. - 270 c.

55

50

100

Ousnka HedrerazoBoro mmacra  [Tekcr
OnektpoHHBi pecypc] = Petrophysicsstratum :
yueOHOe 1mocoOue AJsi MOJArOTOBKH OakallaBpOB U
MarucTpoB o HaTpaBJICHUIO 130500
"HedprerazoBoe jgemo" u i HNOATOTOBKU
JUIUIOMAPOBAHHBIX CIIELHAINCTOB CHEIHATIbHOCTH
130503 "Pa3paboTka u KCIUTyaTaIysi HeQTIHBIX U
ra3oBbix Mectopoxxaenuit" / . TI. 3o3yms, H. I1.
Kysnenos, A. K. fAradgapo ; TwiomM[HI'Y. -
Tromens :Trom[HI'Y, 2006. - 250 c. : wi. .

192+2P*

50

100

+
http://webirbi
s.tsogu.ru/
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