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1.1lesun u 3aga4M JTUCUMIIJIMHBI

enpto m 3amavamu mpernofaBaHus AUCIUIUIMHBL "[leTtpodusuka" sBisieTcs H3ydeHHE
CTYI[eHTaMI/I (1)I/I3I/I‘-IGCKI/IX CBOI>’ICTB I‘OpHBIX HOpOI[, 150, B33PIMOCB$I3€I>'I 1 HUCIIOJIBb30BaAHUSA OTUX
CBSI3€l JUIS TEOJOTMYECKOW WHTEPIpETAIli Pe3yJbTaTOB TI'eO(PU3HMUYECKUX HCCIICIOBAHUN
CKBa)KMH.

2.MecTo THCHUILUINHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

JlucuMmiuHa OTHOCHTCS K YacTH IUKJIa OOMIMX MaTeMaTHMYeCKUX M €CTeCTBEHHBIX
JUCIUIUIAH. [T u3ydeHus Kypca TpeOyroTCs 3HaHUS: O (PU3MUECKUX CBOMCTBAX TOPHBIX MOPOI,
UX B3aUMOCBA3€H M MCIOJb30BaHUS 3THUX CBS3€M Uil TE€OJOTMYECKOW MHTEpIpeTauun
pe3yIbTAaTOB re0PU3NICCKUX UCCIICTOBAHUIN CKBAKHH.

B cBow ouepenp, AaHHBIM Kypc, NOMHMO CaMOCTOATEJIBHOI'O 3HAYEHHUS, SBIISIETCS
MPEIIECTBYIOMIEH TUCIUTIIHHON sl KypcoB: «Teopust METOI0B Te0(U3NUECKUX HCCIIETOBAHUN
CKBaXXKUH», «HTepIpeTanus 1aHHBIX re0()U3MUECKUX UCCIIEOBAHUN CKBaXUHY, «KoMIuiekcHas
UHTEpIpETaus TEeOQU3MUECKUX JaHHBIX». «AITOPUTMBI M CUCTEMBI 00pabOTKH U
uHTeprpeTauumn». «l'eopuznyeckue METOAbl KOHTPOJS pa3padOTKu HE(PTAHBIX M Ta30BBIX
MECTOPOXKACHUI», TUCUUIUIMH CIEUUATU3ALNN U NPEAAUIIIIOMHON TPAKTUKH.

3. IlepevyeHb NIIAHHpPYEMBIX Ppe3yJIbTATOB O0y4YeHHs MO AUCHUILUIMHE (MOIYJIO0),
COOTHECEHHBIX ¢ HHANKATOPAMM J0CTHKEHUS] KOMIIeTeHIU

[Ipouecc w3ydyeHHss AMCUMIUIMHBI HalpaBlieH Ha (OPMUPOBAHUE CIEAYIOUINX
KOMIIETEHIIUN:

Taoauna 1
Ko nmo ®IoC HNuaukaropsl ILnanupyemble pe3yJbTaThl
JMOCTHKeHUS o0yuenusi no gucuumnze (3YB)
ITpodeccrnonabHBIC KOMITETEHITUU
IIK-1 Crnocoben | IIK. 1.1. Ananusupyer | 3HaTh:
HaXO/UTb, reoJIOr0-re0(U3NIECKYIO, | IPUHIUIBI B3aUMOJCHCTBUS TIOPOIBI
aHAJIN3UPOBATh U | NeTpo(pU3NYECKYIO, c bu3nyecKkuMu MIOJISIMU;
nepepadbaTbIBaTh JIUTOJIOTUYECKYIO U | MaTeMaTuyeckue U (uU3HUYEcKue
MHPOPMALIMIO C YYETOM | FTEOXMMHUYECKYIO MOJIENIN TMEeTPOPU3NIECKUX CBOUCTB;
HMEIOIIET0 MHUPOBOT'O | U3Y4EHHOCTh pailoHa | METOJIbl U3YYEHHUsI CBOWCTB MOPOJ Ha
OTIbITA, npuMeHsist | paboT. KEpHE; CIOCOOBI IIPUMEHEHHUS
COBpEMEHHBIE neTpopU3NIECKuX cBsizer JUISE
TEXHOJIOTUH, a TaKke MHTEPIIPETALIUN JaHHbIX.
IJIAHUPOBATh 51 Ymers:
IIPOBOJUTH MOJrOTaBIMBaTh 00pas3lbl KepHa K
reo(u3nuecKre HaydHbIe U CCIIEIOBaHUSIM; paccuuThIBaTh
HCCIIEJOBaHMsI, nerpoduznueckue CBsI3H,
OLICHUBATh ux 000CHOBBIBaTh napaMmeTpsl
pE3yJIbTaTHI € KOJUIEKTOPOB Ul I'€O0JIOTHYECKON
HCIOJIb30BAHUEM MHTEpIIpETAUU reopusnvecKux
COBPEMEHHOI0 JTAaHHBIX.
MaTeMaTU4ECKOro Baapners:
anmapara. OCHOBHBIMH METOJAaMH, Crloco0amMu U
CpPEICTBAMHU IMOJIYYE€HHUS, XPAHEHUS,
nepepaboTku  WHPOpMAlUK, HMETh
HaBbIKKM 00pabOTKU TaHHBIX U PabOTHI
C KOMIIBIOTEPOM KaK CpEICTBOM
ynpapieHus] HTHPOpMaIueil.




[IK-5 CrocobeH
o0OpabaTsiBaTh u
HWHTEPIPETUPOBATH

T€0JIOTHYECKHE Pa3pe3bl
CKB&XKUH M  BBIICIATH
MOPOJIbI- KOJJIGKTOPHI Ha
celicMonpoduisax "
KapTHPOBATh MPHUPOTHBIE
pe3epByapbl M JIOBYIIKH
HeTH U Ta3a

IK-5.1 KonTponupyer
BHEJPEHUE HAy4YHO-
TEXHUYECKHUX JTOCTHKCHHI
B oOmactu 00pabOTKH
WHTEpIpETAINN
CKBOKUHHBIX
reo(pU3NIECKUX TaHHBIX
[IK-5.2  nemoHcTpupyer
CIOCOOHOCTh
aHATM3UPOBATH
pe3yabTATHI
reo(pu3nIecKux
UCCIIC/IOBAaHU B  XOJIe
npodeccrnoHaIbHOM
JeSITeIIbHOCTH

3HATD:

LI, 3aJa4n n 00BEKTEI
neTpohU3HIECKUX HCCIICIOBAHUH,
pOJIb eTpopU3UKU npu
re0JI0TUYSCKOM WHTEPIpPETALNU
JaHHBIX.

YMmeThb:

paspabaThIBaTh TEXHOJIOTHYECKHUE

MIPOIIECCHI TEOJIOTHYECKON pa3BeIKU U
KOPPEKTHPOBAaTh 3TH TMPOIECCHl B
3aBUCUMOCTH  OT  IIOCTaBJICHHBIX
TCOJIOTUYECKUX M TEXHOJOTHUYECKUX
3aJjad B M3MEHAIOIMUXCA TOPHO-
TCOJIOTUYECKUX U TEXHHYECKHX
YCIIOBHSIX.

Baagern:

BJAJETh  OCHOBHBIMH  METOJAMH,
crocobaMu U CpeiCTBaMHU IMOJIY4EHHUS,
XpaHCHHUS, nepepadoTKu
uH(popMaIuy, UMETh HABBIKU
00paboOTKM JaHHBIX W pabOTBI ¢
KOMITBIOTEPOM KaK CpeACTBOM
yIpaBiieHus1 HHPOpMaIUe




4.00beM TUCHHUILIMHBI M BH/ABI Y4e0HOH padoThI

Taoaumna 2
Bceero yacos/3au4. ex. Cemectp
Buj yueOHoit padoThI
(01010] $1010] 4 cem 3 cem
KonrakTHas padora (Bcero) 48/1,27 16/0,44 | 48/1,27 | 16/0,44
B toMm uncne:
Jlexuuu 32/0.88 12/0.33 | 32/0.88 | 12/0.33
Jlaboparopusie pabots (JIP) 16/0,44 4/0,11 16/0,44 | 4/0,11
CamocTosiTe;IbHAsSI paGoTa 60/1,66 119/3,0 | 60/1,66 | 119/3,0
B ToMm uncne:
Kypcogoii mpoekt 24/0,66 32/0.88 | 24/0,66 | 32/0.88
PacuetHo-rpaduueckas pabora
Konrposasnas pabora 4/0,11 39/1,08 4/0,11 | 39/1,08
[ToaroroBka K 1ab60paTOPHBIM 3aHATHAM 16/0,44 24/0,66 | 16/0,44 | 24/0,66
[ToaroToBKa K MPaKTUYECKUM 3aHATHIM 16/0,44 24/0,66 | 16/0,44 | 24/0,66
36/1 9/0,25 36/1 9/0,25
KoHTpounb
Bua orueTHoCTH IK3. IK3. IK3. 3K3.
OO6mas TpyroeMKkocTh IucUMILIUHBI [Yac 144 144 144 144
3au. en. 4 4 4 4
5. Conep:xanue pa3aesioB IMCHUNIHHBI
5.1 Pa3nesnsl JUCHUIIJIMHBI 1 BUALI 3aHATHIA
Tab6auna 3
Ne HanmenoBanue paszaena quCHUIIINHBI Yacsl Yacsl Yacsl Bcero
n/n JIEKII. nao. MPaKT. 4acoB
3aHATUM | 3aHATUN | 3aHATHH




1 Baenenue. Heomgnopoanocts, |2
JUCIIEPCHOCTb, MexdazHas
MOBEPXHOCTh nopon U UX
XapaKTePUCTUKU

2 ['munuctocts. I[lopucrtocts, cTpyKTYypa|2
MIOPOBOTO MPOCTPAHCTBA

3 BnaxHocte,  BIaroéMKOCTb, JBOMHOM |2
CJIOU

4 [110THOCTH TOPHBIX MTOPO/T 2

3) [TpoHuIIaeMOCTh TOPHBIX MTOPOJ 2

6 DJeKTpuIecKue CBOWCTBAa  TOpHBIX |4
nopoj

7 Juddy3nonHo-ancopOrmoHHas 4
AKTUBHOCTH TOPHBIX TTOPOJT

8 MarauTHbIE CBOMCTBA TOPHBIX MOPOJT 4

9 TerutoBbIe CBOMCTBA TOPHBIX MOPOJ 4

10 EcrectBennas pPaaInoaKTUBHOCTS |4
TOPHBIX TIOPOJT

11 HetliTpoHHBIE CBOKCTBA TOPHBIX MOPOJT 2




5.2. JJeKIMOHHBbIE 3aHATHA

Taoauna 4
Ne HaumenoBaHue pa3aesa Coaep:xanue pa3aesia
n/n JUCHHUILIHHBI
1 2 3
Beenenune CrocoObl  MOOBIYM  IOJE3HBIX  MCKOMAEMBIX U

00OCHOBaHMSA  CTPOUTENbCTBA  (YHIAMEHTOB  IOJ
KpyIIHBIE COOpY)K€HHUsA. Poilb  pOCCHUHCKON HayKH,
POCCHMCKMX M 3apyOeXHBIX YYEHBIX B CO3JaHHUU
neTpopu3uKy, HCTOPUS  Pa3sBUTHSA M TJIaBHBIE
pe3yibTaThl NETPOPU3NUECKUX HUcciieoBanmil B Poccun
u 3a pyoexoM. OCHOBHOE cozep)KaHuE€ Kypca B psaly
€CTECTBEHHBIX HayK.

HeomHOpoaHOCTh, AHMCIIEPCHOCTS,
MexhazHas

Bemwecrsennas, CTPYKTYpHas u dazoBas
HEOJHOPOJHOCTb  IOPOJ, [IPUYMHBI
BO3HUKHOBEHHs. YPOBHH H

ITopucrocTts, CTPYKTypa
MIOPOBOI0 MPOCTPAHCTBA

[TousstTue  mopucroctu. I[lpoucxoxxnenue, dopma,
pasMepbl M B3aMMOCBS3b TOp, TPEIIUH M KaBepH.
HOpI/ICTOCTI) INIMH W TJIUMHUCTBIX  IIOPOA. CBs13b
TJIMHUCTOCTH u MOPUCTOCTH. DddexTuBHas,
JuHaMuueckass U oOmas (abconroTHAas) MOPUCTOCTH.
CrpykTypa MOpPOBOIrO IpPOCTPAHCTBA, CIIOCOOBI €€
KOJINYECTBCHHOI'O OIlMCaHusl, METOABI HU3Yy4YCHUS.
W3menenus MOPUCTOCTH B pe3ynbTare
IIOCTCEAMMCHTALIMOHHBIX ImponeccoB. BTOpI/I‘-IHaSI
nopucroctb.  CBA3b  MOPUCTOCTH  C  JPYTUMHU
neTpou3NYEeCKUMU  XapakTepuCTUKaMH.  BriusHue
TepMOOApUYECKUX YCIOBUN Ha XapakTep U 3HAYCHHS

MMOPUCTOCTH 0CaJOYHEIX MOPO/I. [Topucrocthb
MUHEPATIOB, MarMaTUYECKUX, METAMOP(PHUECKUX MOPOJ
U pyAa.
BraaxHocTb, BJIarOEMKOCTh, | B1a)KHOCTP M BJIAaro€MKOCTh, IIOJHAs BIIAarOEMKOCTb,
JIBOMHOM CJION MexdazHoe B3aUMOJICHCTBHE. Ancopbuus 51
KaTUOHHBIN o0OMeH. ITonsTue "cBs13aHHON"

(anmcopOumonHoO#), "ocTatouHOU" U "CBOOOHOI" BOIBI,
METOJbl HX W3ydeHUs. Poiab aHOManbHBIX CIOEB B
dbopmupoBaHnK (PU3MUECKUX CBOMCTB mopo. JBoWHOM
AIIEKTPUUYECKUI CIIOH, ero oOpa3oBaHHe, CTPYKTypa U
CBOMCTBA. I'unpodunbHbie u rupooOHbIe
MIOBEPXHOCTH. Bnaroémkocts KalnWuIsIpHas,
TUTpOCKONUYecKas, 'mojaBemieHHas", mosiHas. Boga
XUMHUYECKH  CBA3aHHAs, KPUCTAUIM3ALAOHHAs W
KOHCTUTYIIMOHHas. Boxa ruapokcunpHbIx rpymm. Ee
COJIep’KaHUE y Pa3IMYHbIX MUHEPAJIOB, COCTABIISIOMINX
nopoay. BnusiHME XWMHUYECKHM CBA3aHHOW BOJbBI Ha
¢dusnueckue cBoicTBa mopoa. CrnocoObl ompeneneHus
COJlep’KaHUsl PA3NIUYHBIX (GopM BOJbl (CBOOOAHOM,
(bU3NUECKH M XUMUUYECKH CBS3aHHOM).




[110THOCTH TOPHBIX MTOPOJT

OnpeneneHue M NPAKTHYECKOE 3HAYCHHWE IUIOTHOCTH.
CBsi3p TUIOTHOCTH TIOPOJ C IJIOTHOCTBIO HX (a3,
KO3(pQULUUEHTaMH  TOPUCTOCTH U BIAXKHOCTH.
IInoTHOCTH nopoa B CyxXOM H BJIAXKHOM COCTOSHUIX.
3aBUCUMOCTb IUIOTHOCTH OT TEMIIEpaTypbl, NaBJICHMUS,
BpEMEHU u YCIIOBUM 3aJIeTaHus IIOPOJ.
OKCIEpUMEHTAJIBHBIE CBSI3U IUIOTHOCTU C  JIPYTMMH
cBoiictBamu mopoa. Kiaccudpukamms mopox 1o
IJIOTHOCTH.

[IpoHunmaemMocThb
opox

TOPHBIX

[Tponumaemoctsh abcomoTHas, ¢azoBas u
OTHOCHUTEJbHASL. 3aBUCHMOCTh ko3¢ punreHrTa
OPOHHUIIAEMOCTH  OT  KO3(PHIMEHTa TMOPUCTOCTH,
yICIBHON MOBEPXHOCTH, CPEIHETO JuaMeTpa 3epeH U
nop, Ko3pduuueHnrta BOAOHACHILEHUS U JPYTUX IO
TECOPETHYECKMM ¥ OKCIIEPUMEHTAIBHBIM  JTaHHBIM.
VpaBuenue Kosenu-Kapmana. Ilpenensl u3meHeHus,
XapakTep pacnpeieneHus " KJIaccUpUKanus
KOO(QQHUIUEHTOB MPOHUIIAEMOCTH IS  Pa3IMYHBIX
nopoa. KosnekTopsl, ux kiaccupukanus.

DIIeKTpUUECKHE CBOWCTBA
opoJI

TOPHBIX

TeopeTnueckue OCHOBbI (PU3MYECKMX U  (PUUKO-
XUMUYECKUX SIBJICHUH, OIIpe eI IOIIUX
JIEKTPOIPOBOHOCTD, TMRJICKTPUIECKHE
CBOMCTBA, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHYIO,
T Py3HOHHO-aICOPOLIMOHHYI0O U (PUIBTPAIIHOHHYIO
AKTUBHOCTHU HIOpO/I. DEeKTPONPOBOJAHOCTD
(ynenbHOE COIIPOTHBIICHUE) MUHEPAIOB U YKHUIKOH
Gba3sbl HOPO/I. DJEeKTPOIPOBOIHOCTh CYXHX,
MaKCHUMaJIbHO- ¥ YaCTHYHO HACBIIICHHBIX BOJOH MOPOJ.
[TapameTppl MOPUCTOCTH, HACHILEHUS, BIAXKHOCTH.
DNEeKTPONPOBOJHOCTh TJIMHUCTBIX IOPO/I.
[ToBepxHOCTHAs POBOJUMOCTb.
Koppensimonasie CBSI3U DJIEKTPOIPOBOJHOCTH C
JPYTUMH  CBOMCTBAMM  COTJIACHO  QHAJUTUYECKHUM,
MO/JICITEHBIM 1 HKCIIEPUMEHTATBHBIM
ucclieIoBaHusIM. BinsiHue Temniepatypsl U AaBIeHUs Ha
IEKTPOIPOBOJHOCT OCAIOUHBIX TOPOI.

Huddy3znonno-agcopOruonHas

AKTUBHOCTBL T'OPHBIX ITOPOJ

dakTopHl, ee OIpeIeIISAIONIHE, npeaessl
W3MEHEeHUs, crnocodsl  ompenenenus. CBs3u ¢
KOJJIEKTOPCKUMH U JPYTUMH CBONCTBaAaMH MOPO/I.
3aBUCUMOCTh T dy3n0HHO-a1COPOLIMOHHON
AKTUBHOCTH OT TeMIepaTypbl H JaBlIEHUS IO
TEOPETUYECKUM ¥ OKCIEPUMEHTAIBHBIM  JTaHHBIM.
OunbTpaMoOHHbIC MOTEHIIUATBI u
(GWIbTpallMOHHAS AKTUBHOCTH TMOPOJ. YCIOBHA WX
dbopMUPOBaHUS, TPEICNIbl HU3MEHEHHUS. Casi3u
(GUIBTPAITMOHHOM aAKTUBHOCTH C JpyruMH
cBoiictBamu  mopon.  [lpeaensl  U3MEHEHHS] |
CIIOCOOBI OTIPEICIICHHSI.

10

Maruutarsle  cBOMCTBa
opo.

TFOPHBIX

ITpoueccsl HaMarHM4MBaHUsA " MarHuTHbIE
XapaKTepUCTUKU  JHa-, napa-,
(beppoMarHuTHBIX muHepanioB. Knaccupukanus
MOPOJI 10 MAarHUTHOM BOCTIPUUMUYUBOCTH. OCOOEHHOCTH




MarHMTHOM BOCIPUHMMYHMBOCTH OCHOBHBIX THIIOB U
rpynn  nopon.  OcraToyHas ~ HaMarHW4€HHOCTD,
KODpLHTUBHAsA cwia M Touka Kropu. 3aBHCHMOCTB
MAarHuTHOM BOCIPUUMYHMBOCTH OT COJAEpP)KaHUA B
nopoge  ¢deppomarHetukoB.  CBs3M  MarHUTHOMU
BOCIIPUMMYHUBOCTH C JIPYTUMH TETPOPU3NIECKUMHU
BEJIMYNHAMU.

11

TemoBsle  CBOWCTBA  TI'OPHBIX
opoJ

[Tporecchl U 3aKOHBI pacIpeesieHus TeIuia B Mopoiax.
KoadduumeHTs  TEIIONPOBOIHOCTH, TEIIOEMKOCTH
U KO3(PUIMEHT TEMIIEPaTypOIpPOBOAHOCTH Ta30BOM,
KHUIKOH (a3bl, MHHEPAIOB W MHOTO(a3HBIX IMOPO/I.
TenoBble XapakTEePUCTHKH THIIOB M TPYII IOPOI.
CBsI3M TEIUIOBBIX U JAPYTrUX METPOPYU3NISCKUX CBOWCTB.
TennoBble cBOMCTBa TpH pa3HBIX
TepMOOAPUUECKUX ycnoBusx. Juddepennumanus
IopoJ MO0  HMX  TEIUIOBBIM XapaKTEPUCTHUKAM.

12

EcrecTBennas
PallOaKTUBHOCTh TOPHBIX
opo

PaguoakTuBHBIE  3IEMEHTHI M PaJAMOaKTUBHOCTD
OPUPOJHBIX BOA W MuHepanoB. Kiaccudukanums
MUHEPAJIOB 10 BEJIMYMHE U TIaMMa aKTHBHOCTH.
OHepreTuyeckuil CHeKTp raMma HU3Jy4yeHUs IMOopoa U
€ro UCIOJIb30BAHUE IS ONPEACIICHUs PaAMOaKTUBHBIX
JJIEMEHTOB, MIPUCYTCTBYIOIINX B opoJe.
PaguoakTuBHBIE  MUHEpanbl U PaJMOAKTUBHOCTD
MarMaTHYECKUX, METaMOPQHUECKUX ¢ OCATOYHBIX
nopoa. CBsA3p TraMMa aKTMBHOCTH € JIPYTMMH
neTpou3NUecCKUMU Xapakrepuctukamu. OnpezneneHue
paslMOaKTUBHOCTH F'OPHBIX IOPOJ.

13

HelitponHbIe TOpHBIX OO
CBOMCTBA

Hefitponubie 3QeKTUBHBIC CEUCHUs, 3aBUCUMOCTh X
OT DJHEpPruHM HEUTPOHOB, XMMHYECKOTO cocTaBa (B
YaCTHOCTH, OT BOJOPOJO- M  XJIOPOCOAEPHKAHMS)
IUIOTHOCTH U JPYTUX CBOMCTB mopoj. KommiekcHbie
napaMeTpsl, XapaKTepU3yIoIIne MHTEHCUBHOCTh
B3aUMOJICHCTBUS HEUTPOHOB c nopoaaMu
(3ameIsioniasi  CriocOOHOCTh, JUIMHBI 3aMEJJICHUST U
muddy3un, BpeMs JKH3HU TEIUIOBBIX HEHTPOHOB U
HEHUTPOHHAs MOTJIOLIAI0IIAs aKTUBHOCTD). 3aBUCUMOCTh
3THX MapaMeTPOB OT XaPAKTEPUCTUK CPel.




14

Yupyrue cBoiictBa noposa

CkopocTh pacpoCTpaHEHHs YIPYTHX BOJIH B HICATBHO
YyIOPYyrUX  CIUIOMIHBIX  cperax.  KoadduuueHTs
YIPYTOCTH MHHEPAJIOB, CKOPOCTH PaclpOCTPAHCHHS B
HUX yOpyrux BoJIH. OCOOEHHOCTH pacupOCTpaHEHUs
YIPYTUX BOJH B TOpHBIX moponax. KospouumeHTts
YIIPYTOCTH TOPOJ U CKOPOCTh PACIPOCTPAHEHUS B HUX
YIPYTUX BOJIH o TEOPETHYECKUM u
HKCHEPUMEHTAIBHBIM JaHHBIM; 3aBUCUMOCTH CKOPOCTH
OT KO3(PPUIIMEHTOB YIPYrocTH, COOTHOMEeHUus (a3, oT
IUIOTHOCTH, TIOPUCTOCTH, TIIMHUCTOCTH, TEMIIEPATYpHI,
JaBJICHUS, BO3pacTa M JIMTOJIOTMYECKOTO COCTaBa
nopo. [lornomnienre ynpyrux BoJiH B TOPHBIX OPOAAX.
Koaddummentsl moriomeHus ynpyrux BOJIH U HX
3aBHCUMOCTH OT BEILECTBEHHOTO, (ha30BOTO COCTaBa,
CTPYKTYPBI ITOPO/I, TEMIIEPATYPhI, YaCTOTHI KOJICOAHMS.

5.3 JIaGopaTopHbIii IPAKTHKYM

/o

HanmenoBanue
paszzaena JUCUUILIAHBI

HaumenoBanue
71a00paTOPHBIX pabOT

1 DKCTparupoBaHHUe U OMpeesieHue [TpoBeneHus SKCTparupoOBaHMs U ONIPEICIICHUE
colepikaHus HehTH U BOJBL B 00pasuax Kod(duimeHTa BoJOHe(PTEHACKIIIEHHOCTH

00pa3110B TOPHBIX MOPOJ.
2 Onpenenenne ko3 ¢uIMeHTa OTKPHITOH | 3yueHre METOMKU U TOJTyYCHHE HABBIKOB
HOPHUCTOCTH 0 OmpeeneHno K03 PuireHTa oTKpbITON
Hopon HOPUCTOCTH 0OPA3LIOB IOPOI
3 Ornpenenenne o01Ie mopuctoct mopoa  (M3ydeHne METOAMKHA M TOJYyYEHHE HABBIKOB
no ompeaeneHuto Kodpduimenta oOIiei
MMOPHUCTOCTH 00PA3IOB MOPO/T

4 Onpenenenne kapOOHATHOCTHU MOPOA W3yueHne METOIMKHM U IOJydYeHHE HaBBIKOB
110 OTIpe/IeIeHUs] KapOOHATHOCTH MOPOJT

5 Onpenenenue kodpunrenTa|I3ydeHue METOTUKHY | MOJTydYeHHE HaBBIKOB
ITPOHUIIAEMOCTH o omnpeeneHuto koddduinenta
HOpOA IPOHMIIAEMOCTH 0OPa3IOB MOPO B

71a00paTOPHBIX YCIOBUSIX

6 Omnpenenenue YE€IBHOTO 3151-10| O3HaKOMJICHHE C TIPUHIIUIIOM PaOOTHI
COIIPOTUBJICHHA IIPUPOIHBIX anmnaparypsl U METOAUKOHN ONpeIeICHU
BOJ,  NPOMBIBOMHBIX  JKWIKOCTEH M MX|yjienpHOro a)IeKTPHYECKOTO CONPOTUBICHHUS
$ubTpaTOB pPacTBOPOB B JTAOOPATOPHBIX YCIOBHUSAX,

MIPOBECTH U3MEPEHUS JUTS Pa3IMIHBIX
00pasios

7 I/I3M€peHI/Ie ,Z[I/I(i)(l)y3I/IOHHBIX IIOTCHIIMAJIOB 1 I/I3yquI/Ie MCTOJUKHU U NTOJYYCHUC HABBIKOB

Onpenenenne kodpdunmenrta TnpHy3HOHHBIX




Q/C n3MepeHust U Qy3uOHHBIX TOTCHINATIOB

8 OrnpesieieHKe eCTeCTBEHHOM raMma - W3ydenue METONMKH OIpE/IeIeH s €CTECTBEHHOM
AKTUBHOCTH raMMa-aKTUBHOCTH F'OPHBIX ITOPOX U MOIYYNTh
06pasiios nopoz HaBBIKM NIPOBEJIEHHUS U3MEPEHHUI Ha YyCTAHOBKE CO

COUHTHUIUIIIUOHHBIM JETCKTOPOM

9 Nsmepenne nuddy3rnoHHO-aacOPOIUOHHBIX [TomyueHue MPaKTUYECKOTO OIBITa U3MEPCHHS
MOTCHITUAJIOB i Hy3n0HHO-aCOPOIIMOHHBIX TTOTEHITHAIIOB H
onpezaeneHus kodhduimenra qudhy3noHHO-
ancopormmonnbIx JJ1C

6. CamocTosiTesibHAsi pad0Ta CTYJAEHTOB MO AUCIHUILIAHE!

Ilepeyennb TeM i HanmucaHus pedepaToB
1.Vnpyrue cBoiicTBa rOpHBIX OPOJT
2.YDOC BOJOHACHIIIEHHBIX KapOOHATHBIX TOPOJ CO CIOXHBIM CTPOEGHHEM TMOPOBOTO
POCTPAHCTBA
3.®usndeckue cBoiicta r/m B 30Hax ABIIJ]
4. Tudpy3noHHO-aacOpOIIMOHHAS AKTUBHOCTh TOPHBIX MTOPO/T
5.[ledopmarnus /1. 1 UBMEHEHUE CKOPOCTU PACTIPOCTPAHEHHUS MPOIOIBHBIX BOJIH

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThI:

1.ITerpodusnueckue METOABl HCCIACAOBaHHMSA KepHOBOro marepuaina. bemoxwn B.C., IBaHoB
M.K., KanmbikoB TI'.A., Kopoct J.B., Xamunymnun P.A. W3narensctBO MOCKOBCKOIO
yHuBepcutera, Mocksa, 2008 r., 113 c.

2.MBanoB M.K., bypmun IO.K., KammeikoB I'.A., Kapuarommua E.E., Kopo6osa H.W. 120
[Terpodmsrueckue METOIBI UCCIEAOBAaHUS KEPHOBOTO MaTtepHaia. (TeppureHHbIe OTIOKEHUS)
VY4eOHoe nocobue B 2-x kHurax. Ku. 1. M.: U3n-Bo Mock. yH-Ta, 2008.112 c.

3.Ilerpo¢pusuxa. Mapun 1O.b., IlerpoB JI.A.HaumoHanbHbBII MUHEPAIbHO-CHIPHEBON YH-T
"T'opusrit", 2012. 89 c.

7. OueHo4YHBIE CPEACTBA
7.1 Bonipocskl k py0e:KHBIM aTTecTalUAM
Bomnpocsl k nepBoii py0e:kHOM aTTecTAllMM N0 IUCHUILTHHE

1. Yro moHuMmaeTcs 1oj SKCTparuipoBaHUEM.

2. Onucanue u padorta annapara Cokciera.

3. Onucanue u pabora annapata /{una u Crapka.

4. KakuMm yclIOBUSIM JIOJKHBI OTBEYaTh PACTBOPUTENH, NMpHUMEHsieMble B ammaparax /[uxa u
Crapka.

5. Hns wero ucnonb3yrorcs 3HaueHus Ku. Ks, Kr.

6. Pacuet koadduirenta HehTEBOJOHACHIIIIEHHOCTH.

7. UTo moHMMAaeTCs O/ MOPUCTOCTHIO MOPOJ.

8. Uto xapakrepuzyeT K03 (UIHEHT OTKPBITOH NOPUCTOCTH MOPOJ.

9. UeM oTaM4aeTcsi OTKPHITAs IOPUCTOCTh OT MOPUCTOCTH 3P PEKTUBHOM.



10. B ueM 3akimrodaeTcst NpakTHUECKOE 3HAUCHUE CBEACHHU 00 OTKPBITON MOPUCTOCTH MOPOJ.

11. Kakue BUIBI TOPUCTOCTH PA3IMYALOT.

12. Yro xapakrepusyeT KOdPPHUIMEHT 00IIeil MOPUCTOCTH MOPO/I.

13. Kak onpenensieTcst INIOTHOCTh TBEPAOH (ha3sbl.

14. Kak onpenensieTcsi INIOTHOCTh CyXOro o0pasiia mopo/ibl.

15. Kakue dhakTopsl BIHUSIOT HAa (POPMHUPOBAHKUE OOIIEH MOPUCTOCTH.

16. Kakue (hakTopbl ONpenesstoT CTPYKTYPY TOPOBOTO MPOCTPAHCTBRA.

17. CriocoObl 100BIYM MOJE3HBIX HMCKOMAEMbIX U OOOCHOBAHMS CTPOUTENHCTBA (DYHIaMEHTOB
1101 KPYIIHBIE COOPYKEHHUSI.

18. BemecTBeHnHasi, CTpyKTypHas ¥ pa3zoBasi HEOAHOPOIHOCTD MOPOJI, TPUYUHBI BOSHUKHOBEHUS.
19. YpoBHM U XapaKTEPUCTUKH HEOJHOPOIHOCTH.

20. CocraB u pacnpezeseHue IIMHIUCTOr0 MaTepraia B 0CaJ0YHbIX

21. KonuuecTBEHHbIE XapaKTEPUCTUKU IJIMHUCTOCTU. Y JAENbHBIE IIOBEPXHOCTb: IIOJHAs
(amcopOuMOHHAs ), TPaHYJIOMETpUYECKasl, KaHAIOB (GpuiIbTpanuu (HUIbTparmoHHas).

22. ObmeHHasi eMKOCTh KakK MapaMeTp, XapaKTepU3YIOUIU TUCIepCHOCTh nopo. OnpenencHue
€MKOCTH KaTHOHHOTO OOMEHA U yJIeIbHON TTOBEPXHOCTH.

23. Tlonstue nopucroctu. [Ipoucxoxaenue, popma, pasMepsl U B3aUMOCBS3b TOpP, TPEIIUH U
KaBepH.

24. T1opuCTOCTh TNIMH M TIIMHUCTBIX TOpoJ. CBs3b TIIMHUCTOCTH U TOPUCTOCTU. DPPEKTHUBHASL,
JUHaMHU4YecKas ¥ o01ias (a0CoM0THAS ) TOPUCTOCTH.

25. CtpyKTypa TOPOBOTO IMPOCTPAHCTBA, CHOCOOBI €€ KOJIMYECTBEHHOTO OIHMCAHUS, METOIIbI
U3YYCHHUS.

26. Bropuunas mopuctocTh. CBSA3p TOPHCTOCTH C JPYTMMH  TNETPOPU3NIESCKUMHU
XapaKTePUCTHUKAMHU.

27. BnaXHOCTh W BIArOEMKOCTh. TIOJNHAS BIAro€MKOCTh, MeX(}a3zHOe B3aWMOJICHCTBUE.
AncopOnust 1 KaTHOHHBIA OOMEH.

28. BiaroéMkocTh KanwUIsipHas, TUrPOCKONMYEcKas, 'moxaBemieHHas", nonHas. Bopga
XUMHUYECKH CBSI3aHHAs, KPUCTAILTU3ALMOHHAS. U KOHCTUTYIIUOHHAS.

29. CnocoObl ompeneneHusl CoAepKaHusl pa3InIHbIX (GopM BOABI (CBOOOJHOH, (U3NYECKH H
XUMHUYECKH CBsI3aHHOM). Hedre- 1 ra3oHachIIEHHOCTH TOPO/I.

30. OmpeneneHue W MPAKTHYECKOE 3HAUYCHHE IUIOTHOCTH. CBs3b IIJIOTHOCTH TOPOJA C
IUIOTHOCTBIO UX (ha3, koapuimeHTaMn NOPUCTOCTH U BIAKHOCTH.

31 .IIMOTHOCTH IOPOA B CYXOM M BJIIAXKHOM COCTOSIHHUSIX. 3aBUCUMOCTD TIJIOTHOCTH OT
TEMIIEpaTyphl, JABJICHUS, BPEMEHU U YCIOBUU 3alleraHusl MOPOJ. DKCHEPUMEHTAIbHBIE CBSI3U
IUIOTHOCTH C IPYTUMH cBoWcTBaMuU nopo. Knaccudukanus nopoJ1 mo mioTHOCTH.

32. IIponunaemMoctb abcontoTHasA, (a3oBas U OTHOCHUTENbHAS. 3aBUCHUMOCTb KO3 HUIMEeHTa
MPOHUIIAEMOCTH OT K03((UIIMEHTa MOPUCTOCTH, YJEIbHON MOBEPXHOCTH, CPEAHETO AHMaMeTpa
3€peH U 1Oop.

33. Tlpenmensl W3MEHEHUWs, XapaKTep pacmpeneneHus W kiaccudukanusa KodHPUIUEeHTOB
MIPOHUIIAEMOCTH ISl PA3JIMYHBIX MOPOI.

34. Komnnektopsl, ux kiaccudukamus Mo IpaHyJIOMETPHYECKOMY COCTaBy, Kod(dduuneHtam
JUHAMUYECKOH TMOPUCTOCTH M NPOHHUIIAEMOCTH (OCHOBHBIE CBEJEHHs), JAMHAMUYECKOM
MOPUCTOCTU U MPOHUIIAEMOCTH (OCHOBHBIE CBEJICHU).



Oopa3zen Oustera Ha 1 py0e:kHYIO aTTeCTALMEO

I'po3Henckmii rocyrapcTBeHHbI HeQPTAHON TeXHUYECKUd YHUBEPCUTET
KA®EJPA «[MIPUKJIATHAA TEO®PU3UKA U TEOUH®OPMATUKA»

bujier Ne 1k nepsoii py6exnoii arrecranun

1 .Yto moHuMaeTcs 1o SKCTParupoBaHUEM.
2.Kakue Bupl IOPUCTOCTH Pa3INYaroT.

JlekTop XacanoB ML.A.
«_» 20 T

Bomnipockl Ko BTOpPOii py0eskHOH aTTecTalun
1. Yro noHumaetcs 1o KapOOHATHOCTHIO MOPOJ U JUISl YETO €€ OIPEEIISIIOT.
2. Kak kapOOHATHOCTH BIHSET HA KOJJICKTOPCKUE U IPYTHe CBOMCTBA MOPO/I.
3. B kakux ciy4asx NHpUMEHSETCS ra30METPUYECKHM crnocol ompeneneHus KapOOHATHOCTH
OPOJ.
4. Yto moHUMAETCS MO/ MPOHUIIAEMOCTBIO /4. BUIBI IPOHUIIAEMOCTH T/11.
5. B kakux equHunax u3Mepsercs NpoHUIaeMocTb. KakoBO COOTHOIIEHUE MEX1y HUMHU.
6. Ilouemy yJI.CONPOTUBIEHE PACTBOPOB 3aBUCUT OT XUMHUYECKOIO COCTAaBapaCTBOPEHHBIX
BEILECTB.
7. IlouemMy 1 Kak 3aBUCUT COIIPOTUBIIEHUE PACTBOPA OT TEMIIEPATYPHI.
8. Kakue ycnoBus sBISIFOTCS HEOOXOAUMBIMU /17151 BO3HUKHOBeHUS 1udPy3nonubix IC.
9. Ot yero 3aBucuT BenmunHa n1udpy3unonHon I/C.
FO.Yemy paBen koaddunuent nuddyznonnoii JC u ot 4ero oH 3aBUCHUT.
11 .Teoperndyeckne OCHOBBI (PU3NICCKUX U (PUZNKO-XUMHUECKUX SBICHUH, OTPEICIISIOIINX
AIIEKTPONPOBOIHOCTb, JUIEKTPUUECKHE CBONCTBA, OKUCIUTEIBbHO-BOCCTAHOBUTEIBHYIO,
11 y3nOHHO-a1COPOLIMOHHYIO U GUIBTPALIMOHHYIO AKTUBHOCTH MTOPOJI.
12.®akTopsl, ee onpeaestolne, Npeieibl U3MEHEeHHs, ciocoObl onpeaeneHus. CBs3u ¢
KOJUIEKTOPCKUMHU U JPYTUMHU CBOMCTBaMH MOPOJ.
13.3aBucumoctsb qudPy3MoHHO-aICOPOLIMOHHON aKTUBHOCTH OT TeMIepaTyphl U AaBJICHUS
M0 TEOPETUYECKUM U HKCIIEPUMEHTAIIbHBIM JaHHBIM. OUIbTpallMOHHBIE TOTEHIUANBI U
¢uiIbTpalMOHHAs aKTUBHOCTH MOPO/I.
14.PanmnoakTUBHBIE 3JIEMEHTHI U PAAMOAKTUBHOCTh TPUPOJHBIX BOJ M MUHEPAJIOB.
Knaccudukanus MuHEpasaoB 1o BEIMYMHE U raMMa aKTUBHOCTH.
15.OHepreTudeckuii CIeKTp raMMa U3JIy4eHHs TIOPOJ M €0 UCIIOJIb30BAHUE AJIS
oTpezieNieHUs] PaINOAKTUBHBIX 3JIEMEHTOB, IPUCYTCTBYIOIIUX B IIOPO/JIE.
16.PagrioakTHBHBIE MHHEPABI U PAAMOAKTUBHOCTH MArMaTHYECKHX, METAMOP(PUIECKUX U
0CaJI0uHBIX opo/. CBsI3b TaMMa aKTUBHOCTH C JPYTUMHU NETPOU3NUECKUMU
XapaKTEePUCTUKAMH.
17.0npenenenne paguoakTUBHOCTH TOPHBIX ITOPOJ.
18.Helitponusle 3¢ (heKTUBHBIE CEUSHUS, 3aBUCMOCTb UX OT SHEPIHMU HEHTPOHOB,
XUMHUYECKOT0 CcOCTaBa (B YaCTHOCTH, OT BOJAOPOIO- M XJIOPOCOAEPKaHUS) IUIOTHOCTU U JIPYTHX
CBOWCTB ITOPOJI.
19.KomrmekcHbIe TapaMeTphl, XapaKTePU3yIOIIMe HHTEHCUBHOCTh B3aUMOJICHCTBUSA
HEUTPOHOB ¢ MOpOAaMHU (3aMeIsIoNIas CHOCOOHOCTh, [UIMHBI 3aMeieHus U U dy3un, Bpems
YKU3HU TEIUIOBBIX HEMTPOHOB U HEMTPOHHAS MOTJIOLIAIOIIAs] AKTUBHOCTB ).



20.CxkopocTh paclpoCTpaHEHMs] YNPYTMX BOJH B HACAJIbHO YIPYTUX CIUIOIIHBIX Cpeaax.
Koadduuunentsr ynpyroctu MuHEpasoB, CKOPOCTH paclpOCTpaHEHHs B HUX YIPYTUX BOJIH.
Oco0eHHOCTH pacnpoCTpaHEHMs YIPYTMX BOJIH B TOPHBIX TOPOJAX.
21 .Koa¢pduuueHTsl ynpyroctu nopoJ U CKOpOCTh PACHPOCTPAHEHUs B HUX YIPYTUX BOJH IO
TEOPETUYECKHM U JKCIIEPHUMEHTAIBHBIM JIAHHBIM; 3aBUCUMOCTh CKOPOCTH OT KO3((PHUIMEHTOB
yIPYrocTH, COOTHOIIEHUS (a3, OT IUIOTHOCTH, MOPUCTOCTH, IJIMHUCTOCTH, TEMIEpPaTyphl,
JIABJICHUS, BO3PACTA U JIUTOJIOIMUYECKOTO COCTaBa MOPOJ.
22.IlornouieHue ynpyrux BoJjH B TOpHbIX nopoaax. KoagduuueHTs! nornomenns ynpyrux
BOJIH U MX 3aBUCHMOCTH OT BEIIECTBEHHOTr0, (ha30BOT0 COCTaBa, CTPYKTYpPHI IOPO/I,
TeMIIepaTypbl, YaCTOThI KOJIeOaHMsL.

O0pazen Oustera Ha 1 pyOeskHYI0 ATTeCTALMIO

I'po3HeHckuii rocyfapcTBeHHbIH He(PTAHON TeXHUYECKHIl YHUBEPCUTET
KA®EJPA (IIPUKJTAJJHAA TEO®PU3NKA U TEOUHO®OPMATHUKA»
Buner Ne 1xo BTopoii pydexHoil aTTecTanun

1 .YTto noHumaercs moa KapOOHATHOCTBIO MOPOJI U JUIsl YETO €€ ONPEAEISIOT.
2. [lopucTocTh rOPHBIX TOPO/I.

JlekTop Xacanos ML.A.
«_» 20 r.

7.2 Bonipochl K 3K3aMeHy

1. Cioco6b! 10OBIYM MOJIE3HBIX UCKOIAEMBIX U 0OOCHOBAHUS CTPOUTENBCTBA (DYHIAMEHTOB MO
KPYIIHBIE COOPYKEHUS.

2. BemecTBeHHas1, CTpYKTypHas U (pa30Basi HEOJAHOPOIHOCTh OPOJ, IPUUMHBI BOSHUKHOBEHHS.
3. YpoBHU U XapaKTEpUCTUKU HEOTHOPOJAHOCTH.

4. CocraB u pacnpezeseHue IITMHUCTOr0 MaTepHraja B 0CaJOYHbIX TOPOJIax.

5. KonuuecTBeHHBIE XapaKTEpUCTUKU TIJIMHUCTOCTU. YJENbHbIE TOBEPXHOCTh: MOJHAs
(ancopOIuoHHas ), TpaHyJIOMeTpHUecKasi, KaHaloB (GuiIbTpauuu (GuiabTpaoHHas).

6. OOMeHHasi eMKOCTh Kak MapaMeTp, XapaKTepU3yIOIIMi IUCIepCHOCTh nopo. OmnpeneneHue
€MKOCTH KaTHOHHOT'O OOMEHa U yJIeIbHOM MOBEPXHOCTH.

7. Ilonstue mopucroctu. Ilpoucxoxaenue, gopma, pazMepsl U B3aUMOCBSI3b IMOp, TPELIUH U
KaBEpH.

8. [lopucTocTh IMUH U MIIMHUCTHIX MOpOoJ. CBS3b IIIMHUCTOCTH U MOpUCTOCTU. D¢ deKTUBHas,
TUHAMHU4YecKast ¥ 001as (a0ComOTHAs) TOPUCTOCTH.

9. CtpykTypa MOpPOBOIO MPOCTPAHCTBA, CMOCOOBI €€ KOJUYECTBEHHOI'O ONHUCAHHUS, METOJIbI
U3Y4EHHUS.

10. Bropuunas mopuctoctb. CBf3b HOPUCTOCTH C  JPYTMMH  NETPOPU3NUECKUMHU
XapaKTepUCTHKAM H.

11. BrnaxHOCTb M BIAroéMKOCTb, IOJHAs BIAro€MKOCTb, MexX(a3Hoe B3auMoJeicTBHE.
AnicopOuust 1 KaTHOHHBIA OOMEH.

12. BuaroéMkocTh KanwUIsIpHAs, TUIPOCKONMYECKas, 'mozaBelmleHHasd", mnonHasi. Boga
XUMHUYECKH CBSI3aHHAs!, KPUCTAITU3ALMOHHAS] U KOHCTUTYIIUOHHAS.

13. CnocoObl ompezieneHusl COAEp KaHUS PAa3IUUHbIX (opM Boabl (CBOOOAHOHM, (HU3MUECKU U
XUMUYECKH CBsi3aHHOW ). HedTe- 1 ra30HACHIIIEHHOCTH TTOPOI.

14. OmnpeneneHne M NPAKTHUECKOE 3HAYEHHE IUIOTHOCTU. CBsI3p IUIOTHOCTH MOPOJ C
MJIOTHOCTHIO BX (ha3, KOdPPUIIMEHTAMH TOPUCTOCTH U BIIAYKHOCTH.



15. IImoTHOCTH MOpPOX B CYXOM M BIIQXHOM COCTOSIHUSIX. 3aBHCHUMOCTH IIJIOTHOCTH OT
TeMIIepaTyphl, JaBJIE€HHs, BPEMEHU M YCIOBMH 3ajeraHus MOpoJ. DKCIEPUMEHTAIbHbBIE CBSA3U
IUIOTHOCTH C JIPYTMMU CBOHCTBaMHM nopoJ. Kinaccudukanus nopo rmo mioTHOCTH.

16. IIpoHunaemocts abcomtoTHas, ¢Ga3zoBasi U OTHOCHUTENbHAs. 3aBUCUMOCTb Ko3((duiueHra
NPOHHUIIAEMOCTH OT K03((UIIMEHTa MOPUCTOCTH, YACIHHON MOBEPXHOCTH, CPETHETO JAUaMETpa
3€peH U MOop.

17. Tlpemensl W3MEHEHWs, XapakTep pachpeneicHuss U Kiaccuduramus KodQUIreHToB
IPOHULIAEMOCTH ISl PA3JIMYHBIX TOPOJ.

18. Komnekropbl, ux KiraccupUKays IO TPaHyIOMETPUYECKOMY COCTaBy, Kod(hduiueHtam
JUHAMUYECKOH MOPUCTOCTH U IPOHULAEMOCTH (OCHOBHBIE CBEACHHUSA).

19. Teopernueckue OCHOBBI (DU3MUYECKHX U (PU3MKO-XMMHUYECKUX SIBICHUH, ONPEACIISIONINX
3JIEKTPOIIPOBOIHOCTh,  AMIJIEKTPUYECKHE  CBOMCTBA,  OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO,
T Py3MOHHO-aICOPOLIMOHHYIO U (QUIBTPALIMOHHYIO aKTUBHOCTH TIOPOJI.

20. dakropbl, ee OmIpenessIomue, Mpeaeabl H3MEHEeHMs, crnocoObl onperneneHus. CBsizu
CKOJUIEKTOPCKMMU M IPYTUMHU CBOHCTBaMHU TIOPOJI.

21. 3aBucumocts AP PY3MOHHO-aICOPOLIMOHHON aKTUBHOCTH OT TEMIEPATyphl U JaBJICHUS 10
TEOPETUYECKUM H  JKCIIEPHUMEHTAIBHBIM  JaHHBIM. OUIbTPAIIMOHHBIE MOTCHIUAIBI H
(GWIbTpallMOHHAs AKTUBHOCTh TIOPOJ.

22. PagvoakTHBHBIE JJIEMEHTHl W PAJAMOAKTHBHOCTh MPUPOIAHBIX BOJ W MHHEPAJIOB.
Knaccugukaius MuHepaaoB 0 BeIUYHMHE U FTaMMa aKTUBHOCTH.

23. DHepPreTUYeCKUid CIEKTp raMMa U3JIy4eHHs TIOPOJ U €r0 MCIOJIb30BAHUE JIJISl OMPEIEICHUS
PalMOAKTUBHBIX 3JIEMEHTOB, IPUCYTCTBYIOLIUX B IOPOJE.

24. PagmoakTHUBHBIE MHUHEpPAIbl U PAAHOAKTHBHOCTH MAarMaTHUECKUX, METaMOPPHUUECKUX U
0CaZioYHbIX 1Mopo. CBs3b raMMa aKTUBHOCTH C APYTMMHU METPOPHU3NUECKUMH XapaKTEPUCTUKAM
.

25. OmpeneneHue painoaKTUBHOCTH TOPHBIX TOPOJ.

26. Heiitponnble 3((eKTHBHBIC CEUEHUsS, 3aBUCUMOCTh WX OT DJHEPruud HEUTPOHOB,
XMMHUYECKOI'0 COCTaBa (B YaCTHOCTH, OT BOJOPOJIO- M XJIOPOCOJAEPKaHM) INIOTHOCTU U IPYTUX
CBOWCTB MTOPOI.

27. KoMIiekCHbIe TapaMeTphl, XapaKTepU3yIOLMe HUHTEHCUBHOCTh B3aUMOJICHCTBUS HEUTPOHOB
C TmopoJiaMu (3aMemJIsIoNas CIOCOOHOCTh, JUIMHBI 3aMeUIeHUs U AUPQPY3UH, BpeMs KU3HU
TEIUIOBBIX HEHTPOHOB M HEUTPOHHAs MOTJIONIAONIast aKTHBHOCTB ).

28. CKOpoCTh pacnpoCTpaHEHHs] YOPYIMX BOJH B HJEAJIbHO YIPYIHMX CIUIOIIHBIX Cperax.
KoadduumenTs ynpyroctu MUHEpanoB, CKOPOCTH PAacHpOCTPAHEHUS B HHUX YIPYTHUX BOJH.
Oco0eHHOCTH pacTIpoCTpaHEHUs! YIPYTHX BOJIH B TOPHBIX ITOPOAAX.

29. Koa¢phuuueHTsl ynpyroctu nopoJ U CKOPOCTh PACHPOCTPAHEHUsI B HUX YIPYTUX BOJH IO
TEOPETUYECKHM W JKCIIEPHUMEHTAIBHBIM JaHHBIM; 3aBUCUMOCTH CKOPOCTH OT KOX((HUIMEHTOB
yIPYroCcTH, COOTHOIIEHUS (a3, OT IUIOTHOCTH, MOPUCTOCTH, TIMHUCTOCTH, TEMIIEPaTypHl,
JTaBJICHMSI, BO3PACTa U JIUTOJIOIMUYECKOI0 COCTaBa MOPOI.

30..ITornomenue ynpyrux BOJH B TOpHBIX mopojax. Koad¢uiueHTsl MOrIomeHus yrnpyrux
BOJJH M WX 3aBUCHMOCTH OT BEUIECTBEHHOr0, (a30oBOr0 COCTaBa, CTPYKTYPHI TOPOJI,
TEMIIepaTypbl, YaCTOThI KOJIeOaHMs.



OO0pa3en Oui1eTa Ha YIK3aMeH

OBPA3EILl BUJIETA

I'po3HeHckmii rocyfapcTBeHHbIH He(PTAHON TEXHUYECKHIl YHUBEPCUTET
KA®EJPA (IIPUKJTAJHASA TEO®PU3UNKA U TEOUHO®OPMATHUKA»
Hucuuminna: «K[HETPO®U3UKA
HHT, Cneunansaocts: HU, Cemectp - 4
Bunaer Ne 1

1. DxcTparupoBaHue MOPOA.

2. IIponumaeMocThio /1. Buabl mpoHUIIaeMOCTH T/1I.
3.IlopucTocTh NACAILHOTO IPYHTA.

3as. kadeapoii
« » 20 1

7.3 Tekymuii KOHTPOJIb
Oo6pa3zen

JlabGoparopHasi padora

Omnpenesienne K03 GUIHEHTA TIPOHULAEMOCTH IIOPOI

Heap padotpl: M3yunTh METOAMKY M MOJYYUTh HABBIKK OMpeNeseHus KOdPQUImeHTa
POHHIIAEMOCTH 00pa3IOB MOPO/I B TAOOPATOPHBIX YCIOBHSX.

KoHTpobHbIE BONPOCHI
1.Ha ycranoske ['K-5 ny1s onpenesneHus ra30mpoOHUIIaEMOCTH 00Pa3I0OB MOPOI.
2.0npenenuth  kKod(dduiueHT npoHmmaemMoctu 2-3  o0OpasnoB mopoa (MO 3aJaHHIO
npernojaBaTes).
KoHTponbHbIe BOIPOCHI
1.Yrto moHMMaeTCs 1Mo 1 MPOHUIIAEMOCTHIO TOPHBIX TIOPOJ1?
2.ITpu xakux ycloBUSX (HIBTPAIMH CIIpaBeATUuBO ypaBHeHue [lapcu?
3.B kakux equHHNAX H3MEpseTcs KOdPGUIMEHT MpoHUIIaeMOCcTH? KakoBO COOTHOIICHHE MEXKTY
HUMHU?



7.4  OnucaHue moka3artejieili U KpUTepHeB OLEHUBAHMS KOMIETEHIHMH HA Pa3jJMYHBIX 3Tamax uX (OPMHPOBAHUS, ONHCAHUE IIKAJbI
OLlCHUBAHMS.

Taoauua 6
[Inanupyemble pe3yJibTaThl Kpurepun onieHUBaHHs Pe3YJIbLTATOB 00YUEeHHS HaumeHoBaHHue
OCBOCHUSA KOMIIETECHIIMH meHee 41 | 41-60 0annoB 61-80 0a10B 81-100 6as10B OLICHOYHOI'0
0aJ1J10B (ynoBJ1€TBOPH (xopomo) (OTJIM4HO) cpeacrBa

IIK-1 CrocobeH HaxOWTh, aHAIM3MPOBATH U IepepadaThiBaTh HMHMOPMAIMIO C YYE€TOM HMMEIOLIET0 MHPOBOIO OMNBITA, HNPUMEHSS COBPEMEHHBIC
TEXHOJIOTUH, a TAaKXKe MIIAHUPOBAThH U MPOBOJIUTH re0pU3NYECKUE HAYUHbIE UCCIIC0BAHNUS, OLICHUBATD UX PE3YJIbTATHI C

HCI0JIb30BAHUEM COBPEMEHHOI0 MaTEMaTUYECKOrO arapara.

IIK-5 Cnocoben oOpabaTeiBaTh U MHTEPIPETUPOBATH T'€OJIOTUYECKUE pa3pe3bl CKBAKUH M BBIICIATH MOPOABI- KOJJIEKTOPHI HAa CEHCMOMPOPUIAX U
KapTHPOBATh MPUPOIHBIC PE3EPBYaPHI U JOBYIIKHA HEPTH U Taza

3HaTth:

MIPUHITATIBI
B3aUMOJCICTBUSA
TTOPOJIBI c
(bU3UIeCKUMHU
MOJISIMU;
MaTreMaTuyecKkue u
(Gusnueckue Monenu ®parmeHTapHbIe Henosnnbie 3Hanus CdopmupoBaHHbIe, CdopmupoBanHbIe JlaboparopHas
NeTPOPU3MICCKHX 3HaHHS HO coJeprkalye | cucreMarndeckue | pabora
CBOWCTB; ~ METO/IbI OT/IENBHBIE TIPOOEINBI | 3HAHUS pedepar
M3y4CHHUs  CBOKCTB 3HAHUSA Tpe3eHTalus
MOpo/iI Ha KEpHE;
CHOCOOBI
MIPUMEHEHUS
neTpoU3NIECKUX
CBsI3eH JUIST




Ymers:
MOJITOTABIINBATh
o0pa3upl KepHa K
UCCIICIOBAHUSIM;
pacCcUUTHIBATH
neTpopu3nIeCKre
CBSI3H,
000CHOBBIBaTh
napaMmeTpbl
KOJIJICKTOPOB
re0JIOTUYECKOMN
WHTEPIpETAIUN
reo(hU3nIecKux
JTAHHBIX.

JUTSt

YactuuHble yMEHUSA

Henonnele ymenus

VYMmenuns MOJIHEIE,
JIOTyCKaIoTCA
HeOOJIBIINE OINOKHA

CdopmupoBaHHbIe
YMEHUS

Baaners:
OCHOBHBIMH
METOJ1aMH,
criocobamu u
CpeacTBaMu
MOJTy4YeHus,
XpaHEeHHUS,
nepepadoTKu
nH(pOopMalLuU, UMETh
HaBBIKM 00pabOTKH
JTAHHBIX U PabOTHI ¢
KOMITBIOTEPOM  KaK
CPEICTBOM
yIIpaBJIeHUS
uHpopmanuen.

YactuyHoe
BJIaJICHUE HaBLIKAMU

Hecucremarnueckoe
MIPUMEHEHNE HABBIKOB

B cucrematnmueckoM
MIPUMEHEHUU
HaBBLIKOB
JIOIIYCKAKTCS
poOebI

YcnemHoe u
CHCTEMaTU4YECKOE
MIPUMEHEHHE
HABBIKOB




8. OcolGeHHocTn peanu3anuM JUCHUIVIMHBI JJIi HHBAJIUIAOB M JHI[ C
OrpaHMYEeHHBIMHU BO3MOKHOCTAMM 310POBbS

JU1s OCYIIECTBIIEHUS MPOLEAYpP TEKYILEro KOHTPOJI YCIEBAEMOCTU U MPOMEXYTOUHOM
aTTecTalui OOYYalOUIMXCS CO3MaHbl (OHABI OIICHOYHBIX CpPEACTB, aJaNTHPOBAHHBIC JUIS
MHBAJIUAOB U JIUI C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 3[0POBbS W TIO3BOJIAIONINE OICHUTH
JOCTI)KEHUE MMM 3aIJTAHMPOBAHHBIX B OCHOBHOM 00Opa30BaTEeNbHOW MpOrpamMMe pe3yabTaToB
00y4eHHs U YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIIETEHIIUH, 3asBICHHBIX B 00pa30BaTeNbHOM
nporpamMe. @Popma IpoBeAeHUs TEKylled arTecTalud Uil CTYAEHTOB-MHBAJINJIOB
YCTAQHABJIMBAETCSI C YYETOM HWHAMBUIYAIBHBIX ICUXO(U3MUECKHMX 0coOeHHOocTe (ycTHO,
NUCbMEHHO Ha Oymare, MUCBMEHHO Ha KOMIIbIOTEpE, B (OopMe TecTHpoBaHus M T.1.). Ilpum
TECTUPOBAHUM [Vl CIA00BUAALIMX CTYAEHTOB MCIOJB3YIOTCS (OHIBI OLEHOYHBIX CPENICTB C
YKpynHeHHbIM mpudrom. Ha »5sKk3amMeH npuriamaercs CONPOBOXKAAIOUIMM, KOTOPBIN
o0ecrieynBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyAeHTy. [lpu HeoOXO0AMMOCTH CTYHEHTY-
MHBAIUAY TPEJOCTABIACTCS JOMOTHUTEIBHOE BPeMs Ul TIOATOTOBKH OTBETA HA SK3aMeHe (WIn
3auere). OOydaromecs € OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI W OOy4YarouIuecs
UHBAIUABl O0ECIIEUMBAIOTCS TEYAaTHBIMH M 3JCKTPOHHBIMH OOpa30BAaTENbHBIMH pECypcaMu
(mporpammbl, ydeOHBIE TOCOOMS [Nl CaMOCTOATENbHOW paboTel W T.A.) B (dopmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/10pPOBbS U BOCIIPUATHS HHPOPMALIUU:

1) U1 MTHBAJIUOB U JIULL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3/10POBBS 110 3PEHUIO:

- JUIA  CJenbIX: 3a/JaHus JUId BBIIOJHEHMS Ha CEMMHapax W MPaKTHUECKUX 3aHATHSX
oopmistoTest penbedHO-ToueuHbIM mpupTOM bpailis uiam B BUAE 3JIEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C MOMOIIBI0 KOMITBIOTEPA CO CIIEIHATU3NPOBAHHBIM ITPOrPAMMHEIM 00eCTIeYeHHEM
JUTSL CJICTIBIX, TMOO 3aUMTHIBAIOTCS aCCUCTEHTOM; MUCHbMEHHBIC 3a[aHUs BHIITOJIHAIOTCS Ha Oymare
penbedHO-TOYeuHbIM mpudToM bpaiing uiam Ha KOMIBIOTEpE €O CHEIHATU3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIIeUeHUEM IS CJICHBIX JIMOO HAIUKTOBBIBAIOTCS ACCUCTEHTY; 00yJaroIuMcs
JUI BBIMOJIHEHUS 3aJaHus NpPU HEOOXOAMMOCTH MPEJOCTABIISAETCS KOMILJIEKT MHCbMEHHBIX
NpUHAAIEKHOCTEH U Oymara ajs nmucbMa penbedHo-TouedHbIM mpudrom bpaiins, koMmerorep
CO CHeLHMATU3UPOBAHHBIM POTPAMMHBIM O0ECTIEYEHUEM TSl CIIETIBIX;

- IJI ¢J1a00BHASIIMX: 00ECTIeYNBACTCS MHINBUAYAIbHOE PABHOMEPHOE OCBEIICHHE HE MEHEee
300 srokc; oOydaromMMcs 7Sl BBIIOJHEHUS 3aJlaHusl NMPU HEOOXOIUMOCTH IPEAOCTaBISIETCS
YBEIMYHBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)K€ UCTIOIH30BAHNE COOCTBEHHBIX YBEITMYMBAIOIINX
YCTPOMCTB; 3a/1aHUs [T BBITIOTHEHUS 3aIaHUi O(POPMIISIOTCS YBEIIMYSHHBIM MIPUPTOM;

2) JUTSL THBAJTUIOB | JIUII C OTPAaHMYEHHBIMHI BO3MOKHOCTSIMH 37I0POBBS 110 CITYXY:

- AJIS TUIYXUX M c1adocablammx: o0ecrneqnBaeTcsl HaTMuue 3ByKOyCUIMBAIOLIEH annapaTypbl
KOJIJIGKTUBHOTO ~ TIOJIb30BAaHMsI, MpPU HEOOXOIMMOCTH  OOydYaroUIMMcs — IPEJOCTaBIIIETCS
3BYKOYCWJIMBAIOIIasl ammnaparypa HWHIUBHIYaJIbHOIO MOJIb30BAHUS; MPEAOCTABISIOTCS YCIyTH
CYpJIOTIEPEBOJUNKA;

- AJ8  CJeNOrJIyXuX JIONYCKaeTcsl TPHCYTCTBHE AacCHUCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IIOCYpIOTIepEeBOAUNKA (TOMUMO TPEOOBAHMIA, BBITIOIHIEMBIX COOTBETCTBEHHO IS CIETIBIX H
TIIyXUX);

3) UL JIAI C TSDKEJIBIMH HApYIICHMSIMH PEYH, TIYXHX, CIa0OCIBIIIANIMNX JIEKIUH U
CEeMMHapBbI, IPOBOIUMBIE B YCTHOH (opMe, MPOBOJATCA B TUCbMEHHON (hopMe;

4) JUIs WHBAJIMAOB M JIMI C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS, HMMEIOLINX
HApYLIEHHUs ONOPHO-ABUIaTeJILHOI0 annapara:



- JUIA JIMI] ¢ HApYIICHUSMH OIOPHO-JBUTATCIILHOTO armapara, HapyIICHUSMH JIBUTATEIbHBIX
GYHKIMI BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEH: NUChMEHHBIC
3a/laHdsl  BBITIONHSIOTCS HAa  KOMIIBIOTEPE CO  CICUUAIM3UPOBAHHBIM  MPOTPAMMHBIM
oOecriedyeHHEeM WJIM  HAJWKTOBBIBAIOTCS ACCUCTCHTY; BBIIOJIHCHHE 3alaHuil  (TECTOB,
KOHTPOJIBHBIX pa0oT), TPOBOJAMMEIE B MUCHbMEHHON (hopMe, MPOBOISATCS B YCTHOU (hopMe ImyTeM
ompoca, 6ecesbl C 00 yJaroIIMCS.

9.Y4eb6HO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneuyeHue TUCIIUIIIMHBI

a) OcHOBHas JITEparypa

1. Ho6peiaun B.M., Bengensmreitn b.1O., KoxesuukoB [I.A. Ilerpodusuka (Pusnka ropHbix
nopox): Yueb. ans By3oB. 2-oe¢ u3n. Ilepepab. m mom. moj pemakiueir AokTopa (hU3HKO-
maremaTrueckux Hayk J[.A.Koxesuukosa. ®I'YII UznatensctBo «Hed1s u ra3» PI'Y nedT u
raza um. U.M.I'yonukuna, 2004.(6ubauorexa I THTY)

2.BanoB M.K., bypoun lO.K., KanmeikoB I'.A., Kapuromuna E.E., Kopo6osa H.M. 120
[TeTtpodusnueckre METOIbI UCCIENOBaHUS KepHOBOro Martepuana. (TeppUreHHble OTIOXKEHUS)
YueOHoe nocobue B 2-x kHurax. Kua. 1. - M.: U3n-Bo Mock. yH-ta, 2008.112 c. (6ubnmnoreka
kadeapsr «I1I" u I'»)

3. Cuanucsu 2.C., [Teixanos B.B., Kynunos B.B. Ilerpodusuueckue ocnoBsl ' IC. Yuebnoe
nocobue, KOxubiit dpenepanpubiii yausepeurtet,2013. (ObC [PRbooks)

4 3emuBsuckas O.E. Ilerpodusmuka. YueOnoe mocobme, CeBepo-KaBkasckuii ¢enepaibHbIiA
yauBepeuteT,2015. (OBC IPRbooks)

0) omonHutenbpHas TuTEpaTypa

1.271eKTpOHHBIA KOHCIIEKT JICKLINMI

B).MHTEepHET pecypcChl:

www.iprbookshop.ru

https://www.gubkin.ru

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUNINHBI
JlaGopaTopusi TTPOMBICIOBON Teo(U3UKU OO0OPYJAOBAHHOE COBPEMEHHBIM OOOpYIAOBaHUEM U
anmapaTypoi i MPOBEACHHs Te0PH3MIECKUX UCCIeI0BaH I CKBaKHH (J1a0. 3-31);
-nmabopaTopust 00pabOTKM U MHTEpPIIpEeTalH Ieo(pU3NYECKUX JAHHBIX COAEpIKALIUA KOMIIEKC
nporpaMm Jjsi OIM(POBKU U aBTOMATH3MPOBAHHOW BHU3YyalbHON MHTEpHpETallMU Pe3yJIbTaToB
reopu3NUECKUX UCCIEAOBaHUI CKBaKUH (71a0. 3-24a);
-nabopaTopust reOnHPOPMAIMOHHBIX TEXHOIOTHi (71a0. 3-29).
Jlns mpoBeieHNs KaueCTBEHHOTO OOydeHHUs B JIaOOpaTOPHUSAX HCIOIb3YIOTCS MPEI0CTaBICHHbIE
BEIYUIMMH Te0(pU3UUEeCKUMU OpraHu3alusIMy (IpeIIpUsITHIMU) alaparypa 1 00opya1oBaHUE U
IIPOrpaMMHBbIE KOMITJIEKChl COBPEMEHHOTO YPOBHSI:
-nmabopatopust kapotaxknas JIK-101 A ¢ KOMITJIEKTOM CKBaKWHHBIX TPHOOPOB;
-peructpatop Kapar C-C-I1 ¢ KOMIIIEKTOM CKBaKMHHBIX TIPUOOPOB;
-[IpOrpaMHO-annapaTHeli KomIieke ScanDigit;
-CUCTeMa aBTOMATH3MPOBAHHOM Bu3yanbHOW uHTepnperauuu pesyiabtaroB [MIC (Cintel) B
nabopaTopusx COJAEp)KaTCs SJIEKTPOHHBIE BEPCUU METOAMYECKUX YKa3aHHM K J1aOopaTOpHBIM
paboTtam.



[Ipu mnpomeaeHuu y4eOHBIX TeoDHU3MUECKUX pPabOT M J1AOOPATOPHBIX H3MEPECHHI
MOJIENIBHBIX YCTAaHOBOK MCIOJIB3YIOTCS CIEAYIOMINE Te0PH3nIeCKre MPUOOPHI:
-annapat Cokciiera,
-annapat /{una u Crapka;
- mpuodop Knapka,
- ycranoBka ['K-5;
- Pe3UCTUBUMETP JJIsi PACTBOPOB

11. lomoJiHeHUs ¥ MI3MEHEHHUSA B padoyeil mporpaMMe Ha y4eOHbI 1o

I[OHOJIHCHI/ISI U U3MCHCHHUS B pa60qI/Ie IMporpaMMbl BHOCATCA CKETroOAHO IECPEa HadalloM
HOBOTO Yy4eOHOro roma mo ¢opme. M3meHeHUs MOMKHBI O(QOPMIIATHCS JOKYMEHTAIBHO U
BHOCATCA BO BCC YUTCHHBIC OK3CMILIAPLL.

CocTaBuTe]Ib.

noneHT kadenps "Ilpuknaanas

reopusnka u reonHpopmaruka" /XacanoB M.A./
CornacoBaHno:

¢ ha 2
3aB. kadenpoit «[1I" u I'» /OnbxkaeB A.C./

Hupextop AYMP p W a /MaromaeBa M.A./

r



Ipuioxxkenue
MeTtoanyeckue yKa3aHUs 110 OCBOCHHIO M CUHUILIUHBI
«Ilerpoduszuxkar»

1. Meroauueckue yka3zaHHUs Ui OOYYaIOUIMXCS IO IUIAHUPOBAHHIO M OpPraHU3aLUU
BpPEMEHH, HEOOXOAUMOTO Il OCBOSHMSI JUCLIUILIMHBL.

N3yuenne pekoMeHIyeTcs HadaTb C O3HAKOMJIEHMS ¢ pabodell mporpammon
JTUCLUIUIMHBL, €€ CTPYKTYpOM M cojaep)KaHHeM pas3fenoB (MoJysel), (OHIOM OLIEHOYHBIX
CPEACTB, O3HAKOMUTBHCI C Y4eOHO-METOAMYECKUM M HH(POPMAIUMOHHBIM OOecreyeHueM
JVCLIATUTAHBL.

Jucnunnuna «Ilerpopusnka»

COCTOUT M3 14 CBsI3aHHBIX MEXAY CO00I0 TeM, 00eCHEeUMBAIOIIMX IOCIEI0BATEIHHOE
U3ydeHHe MaTepHuaa.

O0yuenue no gucuuiuivbe «Ilerpodusnkar ocyuecTBiaseTcs B Cleayomux popmax:

1. AyIuTOpHBIE 3aHATUSA (JEKLUH, TPAKTUUYECKUE 3aHIATHSA).

2. CamocrosrenbHas pabora CTyZAEHTa (moaroroBka K JEKLMSM,
1a00paTOPHBIM3aHATUAM, pedeparam, Mpe3eHTaUusIM M MHbIM (opMaM HUCbMEHHBIX padoT,
BBINOJIHEHHUE, UHIMBUAYaJIbHAS KOHCYJIBTALIUS C IIPETIOAaBATEIIEM ).

3. WuaTepakTiBHBIE (OPMBI TPOBEACHHUS 3aHATUH (JCKIHS-TUCKYCCUS M JIpyTHe
(dopMbI).

VY4aeOHbIII MaTepual CTPYKTYPHPOBAaH M H3y4YCHHE TUCHMIUIMHBI TPOU3BOIUTCS B
TEMaTU4YEeCKOH Mocie10BaTeaIbHOCTH. Kak oMy IPaKTUUECKOMY 3aHATHIO U CAMOCTOSITEIbHOMY
U3YyYEHHIO MaTepHajia IpeAecTBYeT JIEKIUs 10 JaHHOM TeMe. OOydaroniyecs caMoCTOSITENbHO
IPOBOJAT NPEABAPUTEIbHYIO IOJATOTOBKY K 3aHSATHIO, NMPUHUMAIOT aKTMBHOE M TBOpPYECKOE
y4acThe B 00CYXJI€HHHM TEOPETUYECKUX BOIIPOCOB, pa3bope MpOoOJIEMHBIX CUTYAIU U MOUCKOB
nyTeil ux pemeHus. MHorue npo6iaemsl, U3ydaeMble B Kypce, HOCAT JUCKYCCHOHHBIN XapakTep,
YTO MPEAIOIaraeT HHTEPAKTUBHBINA XapaKTep MPOBEICHHS 3aHATHI Ha KOHKPETHBIX IPUMEpax.

OrnrcaHue Mociae0BaTeIbHOCTH ACHCTBUN 00yJarOIIerocs:

[Ipu m3ydeHun Kypca cieayeT BHUMATEIbHO CIIyIIAaTh M KOHCIEKTHPOBATH MaTepHall,
u3JaraeMbplii Ha ayAUTOPHBIX 3aHATUAX. JJI1 ero NMOHMMaHHWS W KAa4YeCTBEHHOTO YCBOCHUS
pEeKOMeH1yeTcsl ClIeAyIolIast OoCcae10BaTeIbHOCTh JeHCTBUI:

1. [Tocne oxoHyaHMs y4yeOHBIX 3aHATHM Ul 3aKpeIuieHUs] MaTepuana IpoCMOTPETh
¥ 001yMaTh TEKCT JIEKLUH, TPOCITYILIAHHON CeroiHs, pa3o0parh paccMoTpeHHbIe mpumMeps! (10 —
15 munyT).

2. [Ipr TOATOTOBKE K JIGKIIMW CIIEAYIOIIEro JHS TMOBTOPUTH TEKCT TMPEAbIITyIIeH
JIEKIIMH, TIOyMaTh O TOM, Kakast MOXeT ObITh cieayromas tema (10 - 15 MmunyT).

3. B teuenue Henenu BbIOpaTh BpeMst 11l pabOTHI ¢ IUTEpaTypoil B bubiroreke (o
lyacy).

4. [Tpy moAroToBKE K MPAKTUYECKOMY 3aHSTHIO MOBTOPUTH OCHOBHBIEC MOHATHUS IO

TEMC, U3YUYHUTb HNPUMCPLI. Pemas KOHKPCTHYIO CHUTyallukO, - MPCABAPUTCIBHO IMOHATD, KakKomu
TCOpeTI/I‘{CCKI/Iﬁ MaTepHraJl Hy’>KHO HCII0JIb30BATh. Hametuts nan peuicHu, HOHpOGOBaTB Ha €ro
OCHOBC PCIINUTH 1-2 MPAKTUYCCKUC CUTYyAllUH.

2. Meroauyeckre ykazaHus o paboTe 00yJaromuxcs BO BpeMs ITPOBEICHUS JICKITUH.
Jlekumn marOT OOYYaIOMIMMCS CHCTEMAaTH3MPOBAHHBIE 3HAHUS 110 JUCIUIUIMHE,
KOHIICHTPUPYIOT X BHUMaHWE Ha HanOoJee CIOKHBIX W BaXHBIX Bompocax. JIEKInu OoObIYHO



U3JIaraloTcsi B TPAJAMIMOHHOM WM B TpoOjeMHOM crwie. Jljisi CTYAGHTOB B OOJBIIMHCTBE
ciy4aeB B mpobOreMHOM ctuiie. [IpoOJieMHBI CTHIIb TO3BOJISIET CTUMYIHPOBATH AKTHBHYIO
MO3HABATEIIBHYIO JCATEIbHOCTh OOYYAIOIIUXCS W WX HMHTEPEC K JIUCIUIUIMHE, (POPMHUPOBATH
TBOPUYECKOE MBINIICHUE, MpUOeraTh K MPOTUBOINOCTABICHUSM ¥ CpPaBHEHHSM, JelaTh
00001IeHNs, aKTUBU3UPOBATh BHHMAHHUE OOYYAIOMIMXCS ITyTeM IOCTAHOBKH MPOOIEMHBIX
BOIIPOCOB, MOOMIPSITH TUCKYCCHIO.

Bo BpeMsi JIEKIIMOHHBIX 3aHSATHH PEKOMEHIIYETCS BECTH KOHCIIEKTUPOBAHHE Y4EOHOTO
Mmarepualia, o0panarh BHUMaHUuEe Ha (POPMYTHUPOBKH M KATETOPUH, PACKPHIBAIOIIAE CYTh TOTO
WJIA MHOTO SIBJICHUS, WJIH TIPOIIECCOB, BHIBOJIBI M MPAKTHYECKUE PEKOMEH Il H.

KoHcnekT nexnuu ydie noapa3ieNiaTh Ha TyHKThI, COOI0asi KPAaCHYIO CTPOKY. DTOMY
B OOJNIBIION CTemeHu OyayT CrmocoOCTBOBAaTh BOMPOCHI TUIAHA JICKIUH, MPEJIOKCHHBIC
npenogaBarensaM. Cremyer oOpamiarh BHUMaHUE HA aKIEHTHI, BBIBOJIBI, KOTOPBIC JCNAeT
mpernoaaBarellb, OTMe4ast HanOoJiee BaXKHBIE MOMEHTHI B JICKITMOHHOM MaTepUaie 3aMEYaHUSIMHU

«BAXHOY», «XOPOIIIO 3aIIOMHHUTE» U T.II. MOXKHO JIeJIaTh 3TO ¥ C MIOMOIIIBIO Pa3HOIBETHBIX
MapKepOB WIN Py4eK, OJUCPKUBAsI TEPMUHBI U ONIPEIICIICHHSL.

IlenecooOpa3no pa3zpaboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHu#, a0OpeBuatryp u
cuMBOJIOB. OJHAKO MpH JanbHeWmeln paboTe ¢ KOHCIEKTOM CHUMBOJBI Jy4lle 3aMEHUTh
OOBIYHBIMH CIIOBAMH TSI OBICTPOTO 3PUTEITHHOTO BOCIIPUSATHS TEKCTA.

Paboras Hajm KOHCTIEKTOM JICKIMH, HEOOXOIMMO HCIOJIh30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO M TY JHUTEPATypy, KOTOPYIO JOTOJHUTEIFHO PEKOMEHIOBAN IPETOAaBaTENb.
HiMeHHO Takas cepbe3Hasi, KpOIOTIMBas padoTa ¢ JICKIIMOHHBIM MAaTEPHAIOM TIO3BOJIUT IIyOOKO
OBJIA/ICTh TEOPETHUCCKUM MATEPUAIIOM.

TemaTuka JIeKIIUi 1aeTcs B paboyei mporpaMme JUCIUTUIAHBL.

3. Meroanyeckue ykazaHusi O0y4amIIMMCH IO IOATOTOBKE K HNPAKTHYECKHUM
3aHATHAM.

Ha nabopaTopHbIX 3aHATHUSIX MPUBETCTBYETCS AKTUBHOE Y4YacTHE€ B OOCYXIAECHHH
KOHKPETHBIX CHUTYaliil, CHOCOOHOCTh Ha OCHOBE IIOJIYYEHHBIX 3HAaHUM HaXoAWTh Haubosee
3¢ (eKTUBHBIE PELIEHUS TOCTABIEHHBIX IPOOJIEM, YMETh HAXOAUTH IOJIE3HBIN JOMOJIHUTEIbHBIN
MaTepHual 110 TEMaTUKE CEMUHAPCKUX 3aHATHMN.

CryneHTy peKOMEHAYETCS CIEAYIOIAs CXEMa OJATOTOBKH K IPAKTUYECKOMY 3aHATHIO:

1. O3HakoMJIeHHE C TUTAHOM TPAKTHUYECKOTO 3aHSTHs, KOTOPHIH OTpaxkaeT
coJlep>KaHue TMPEATIOKEHHOUN TEMBI;

2. [TpopaboTaTh KOHCIIEKT JEKIUi;

3. [TpounTaTh OCHOBHYIO U JIOTIOJHUTEIEHYIO JINTEPATYPY.

B mpouiecce moAroToBKM K MPAKTHUYECKUM 3aHATHUSM, HEOOXOOUMO 0OpaTHTh 0coloe
BHMMAaHHUE Ha CaMOCTOSITEIIBHOE M3Y4YEHHE PEKOMEHIOBAHHOW JuTeparypsl. [Ipu Bcell monHoTE
KOHCIIEKTUPOBAHMS JIEKIIMM B HEH HEBO3MOXXHO H3JIOKUTh BECh Marepuan H3-3a JIMMHUTA
ayJIUTOpHBIX yacoB. [ToaToMy camocTosiTenbHas paboTa ¢ yueOHUKaMu, y4eOHBIMU TTOCOOHSIMH,
Hay4HOH, CIIPaBOYHOM JIUTEpaTypoOi, MarepualamMu I[EpUOAUYECKUX H3AaHuil U MHTepHera
sBisieTcsd Haubonee 3((PEeKTUBHBIM METOJOM IOJMYUYECHHUs JOMOJHUTENbHBIX 3HAHUN, MO3BOJISET
3HAYUTEIbHO AKTUBU3UPOBATh TPOILECC OBJIAACHUS HH(pOpMaluei, crnocodbcTByeT Oosee
rNIyOOKOMY YCBOCHHMIO H3y4yaeMOro MaTepuasia, (OpMHUPYET Yy CTYJIEHTOB OTHOIIEHUE K
KOHKpeTHOH mpoOieme. Bce HOBbIE MOHATHS TO HM3yyaeMOW TeMe HEO0OXOAWMO BBIYYHTb
Hau3yCThb U BHECTH B IVIOCCAPHM, KOTOPBIH I1eJIecOo00pa3HO BECTH C CaMOro Hadaja U3y4eHHUs

Kypca;



OTBeTUTH HA BOMPOCHI IJIaHA JTa0OPaTOPHBIX 3aHATHH;
[TpopabGoTath TeCTOBBIC 3aJaHUSI U 3a/1a4H;
OTBeTUTH Ha BOMIPOCHI IJIaHA TaOOPATOPHOTO 3aHATHUS;

No oA

[Tpu 3aTpynHEeHUSIX CPOPMYINPOBATH BOIPOCH K MPENOaBaATEINIO.

Pesynprar Takoil paboOThl JOIDKEH MPOSBUTHCS B CHOCOOHOCTH CTYJAEHTa CBOOOTHO
OTBETUTh Ha TEOPETUYECKUE BOMPOCHI IPAKTUKYMa, BHICTYIIAaTh U y4aCTBOBATh B KOJJIEKTUBHOM
00CYX/IEHUM BOIIPOCOB H3y4yaeMOH TEMbl, IPAaBUIbHO BBIIOJHATH MPAKTHUYECKHE 3aJaHUsS U
UHBIE 33/1aHUs, KOTOPbIE TAIOTCS B (POH/IE€ OLIEHOYHBIX CPEJCTB TUCLIUITIIMHBI.

4. Meroauyeckne yKa3aHHsl O0y4AalOIIHUMCH IO OPraHU3alUM CAMOCTOATEIbHOI
padoThI.

Lenp opranuM3anuu camocTosTeNbHONW paboThl mo aucuuiuinHe «Ilerpodusuka» - 310
yrIyONieHHE W pacIIMpeHue 3HAHUKH B OOJIACTH CTPOMTENBHBIX MarepHajioB; (HOpMUpPOBaHHE
HaBbIKA U MHTEPECA K CAMOCTOSITEIbHOM M03HABATEIbHON JEATEIbHOCTH.

CamocrosarenbHas paboTa oOydaroIUMXcs SBISETCS BaXXHEWIIMM BHAOM OCBOCHHS
COJIepKAaHUs TUCLMILIMHBL, MOATOTOBKU K NMPAKTHUECKUM 3aHATHSIM M K KOHTPOJbHOHM paborte.
Crola ’xe OTHOCATCS M CaMOCTOATENbHOE YIJIyOJIEHHOE U3yYeHHE TEeM JUCLMILIMHBIL.
CamocrosTenbHas paboTa MpeacTaBiIseT coO0H MOCTOSHHO JEHCTBYIOIIYI0 CHCTEMY, OCHOBY
00pa30BaTeNLHOTO MPOLECCa U HOCUT UCCIIEAOBATENILCKUI XapaKTep, YTO MOCIYKHUT B OyayiiemMm
OCHOBAaHMEM Ui HANKMCAaHUS BBITYCKHONW KBATM(PHUKAIMOHHONH pPabOThI, MPAKTUYECKOTO
NPUMEHEHHS TIOTYICHHBIX 3HAHUH.

OpraHu3anus caMoCTOSITEIbHON paboThl 00y4aromuxcs OPHUEHTUPYETCS Ha aKTHBHBIC
METO/bI OBJaJICHUs 3HAHUSAMH, pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, MepexoJl OT MOTOYHOIO K
UH/IMBUYaJIN3UPOBAHHOMY O0YYEHHIO, C YUETOM MOTPEOHOCTENH U BO3MOXKHOCTEH JIMYHOCTH.

[IpaBuibHas opraHu3alys CaMOCTOSATENIBHBIX YUYEOHBIX 3aHSATHHA, UX CUCTEMATHYHOCTD,
1esecooOpa3Hoe MIaHUPOBaHUE PAbOYEero BPEMEHH MO3BOJISET CTY/AEHTaM Pa3BUBATh YMEHHS U
HaBBIKM B YCBOGHHUH W CHCTEMATH3allMU TMPHOOpPETaeMBbIX 3HAHWH, OOecreurBaTh BBICOKHI
YPOBEHb  yCIIEBAEMOCTH B  TIEPUOJ  OOydYeHHUs, TOJNYyYHTh  HABBIKA  TOBBIIICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

[TonroToBka K NMPakTHUYECKOMY 3aHSTHIO BKIIOYAET, KPOME MPOPAOOTKH KOHCIIEKTa U
IPe3eHTAlMU JIEKIIUH, TTIOMCK JINTEPaTyphl (110 PeKOMEH/I0BaHHBIM CIIMCKAM U CaMOCTOSATENBHO),
HOJArOTOBKY 3aroTOBOK JJISi BBICTYIUIGHMH IO BONPOCaM, BBIHOCUMBIM MJIsi OOCYXKJEHHS I10
KOHKpeTHOH Teme. Takue 3aroToBKM MOTYT BKJIKOYaTh LUTAThl, (aKkThl, COMOCTABJIECHUE
pa3IMYHbIX MO3ULMI, coOcTBeHHBbIe MbIciu. Ecnu mpoOiema 3aumHTEpecoBasia 00ydarouierocs,
OH MOJKET IOJATOTOBHUTH TPE3EHTAIMIO WM JOKIAJ] W BBICTYIUTH C HUM Ha MPAKTUIECKOM
3aHATHH. [IpakTHUeckoe  3aHSATHE - 3TO, MPEXIE BCETO, NUCKYCCUs, 00CYKICHNE KOHKPETHOM
CUTYalluH, TO €CTh MPEAINOJIaraeT YMEHHE BHHMATENBHO CIyIIaTh YICHOB MaJOH TPYIIbI U
MOJIepaTopa, a Tak)Ke CTapaThCsl BBICKA3aTh CBOE MHEHHE, BHICKAa3bIBaTh COOCTBEHHBIE HJIEH U
NPEUIOKEHUS], YTOUHATh U 33J1aBaTh BOIPOCHI KOJUIEraM 10 00CYXIEHUIO.

ITpu HEOOXOAMMOCTH MOKHO OOpPATUTHCS 32 KOHCYJIbTAMEH U METOIMYECKOI TOMOIIBIO
K IIPEeroJIaBaTesio.

CamocrodTenbHas paboTa pearu3yercs:

- HETIOCPEICTBEHHO B MPOIECCE ayTUTOPHBIX 3aHATHH - Ha JISKIUAX, TPAKTUICCKUX
3aHATHUSIX;



— B KOHTAKTe C IMpenojaBaTesieM BHE PaMOK paclHCaHUs - HA KOHCYJbTAlUSAX IO
yueOHBIM BOMPOCAM, B XOJI€ TBOPUYECKUX KOHTAKTOB, MPHU JUKBUAALMHU 33J0JDKEHHOCTEH, MpHU
BBITIOJTHCHUH WHIUBUAYATbHBIX 3aIaHUN U T.]I.

— B OuOnmoteke, moma, Ha Kadeape MpH BHIMOTHCHUH OO0YYaroOMIMMCS YU4€OHBIX U
NPaKTUYECKHX 3a/1a4.

Bunpsl CPC u kputepuu orieHoK

(o 6amtbHO-peiTuHTOBOM cucteme [ THTY, CPC onenuBaercs B 15 6amion)

1. Hoxmnan (mpe3eHTanms)

2. Yyactue B MEpONPUITUSIX

Tembl 1151 caMOCTOATENBHOM pabOTHl MPONKMCAaHBl B paboyell mporpaMme AMCHUIUINHBL.
D¢ heKTUBHBIM CPEACTBOM OCYIIECTBICHHS 00YUYAIOIMIMMCS CaMOCTOSITEIIbHON paboThI SBISETCS
AIIEKTPOHHAsT UHPOPMALMOHHO-00pa3oBaTelbHasl cpela YHUBEPCUTETa, KOTOpas 00ecIeYnBaeT
JOCTYIl K Y4YeOHBIM IJJaHaM, pabouuM MporpamMmaM AMCUUIUIMH (MOJIyJeH), MpakTHK, K
U3JIAaHUSM JIEKTPOHHBIX OMOIUOTEYHBIX CHCTEM.



