Jokywest noATACaK npocTolt neTporAgi agannchi |

NHbopmaums o Bnagenbue:

®K1O: Kocerok Cepreit Muxaiinosuy

JloMKHOCTb: pekTop

[Jlata nognucanus: 20.06.2025 06:11:44
YHUKanbHbI MPOrpaMMHbIA KIKOY:
e3a68f3eaale62674b54f4998099d3d6bfdcf836

XaHTeI-MaH(
"CypryTck

yupexneHue BhcClero o6pasoBaHUS
MMCKOT'O aBTOHOMHOTO OKpyT'a-lrpe
M TOCYyHOapCTBEHHBM yHUBepcureT"

YTBEPXJIAIO
IIpopextop no YMP

E.B. KonoBaiosa

11 urons 2025r., mpotokon YMC Ne5

NuTepnperanus reopusnyecKux JaHHbIX

VueOHplii miax

Kpanmuduxanus

®dopma 00yueHus

paboyas nmporpaMma JUCIHUIUIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit

OO0u1as Tpy10eMKOCTh

Yacos 1o yueOHOMY IUIaHy

B TOM YHCJIC:

ayJUTOPHBIE 3aHATUS

CaMOCTOATCIIbHAA paGOTa

Pacnpeaene}me YaCoB JUCHMILIMHBI IO CeMeCTpam

JKcNepUMEHTAJIbLHON (PU3UKH

b030302-I{uppTex-25-4.plx
03.03.02 dusuka

Hanpasnennocts (nmpoduib): LudpoBbie TeXHONIOTHH B reodU3UKE

GakanaBp

O4Has

33ET
108
68,9
39,1

Cemectp
(<Kypc>.<Cemectp Ha| 8 (4.2)

Kypee>) Uroro

Hepnenp 10

Bun 3anaruit vi PII v PII

Jlexnun 32 32 32 32
TIpakTuyeckue 32 32 32 32
KonTtaktHas pabora 49 149 149 1|49
Wroro ayn. 68,9 (68,9 [68,9 |68,9
KonraktHas pabora 68,9 (68,9 [68,9 |68,9
Cawm. pabora 39,1 39,1 (39,1 |39,1
Htoro 108 |108 [108 |108

BI/I,HBI KOHTpPOJIA B CEMECTpax:

3a4ETHI 8
KYPCOBBIE ITPOEKTHI §



ITporpammy cocTaBuiI(1):
0.¢h.-m.n., npogheccop, Envruros A.B.

Pabouast nporpamma JUCIUIITHHbL

HuTepnperanus reopu3nIecKuX JaHHBIX

pa3pabotana B cootBeTcTBHE ¢ PI'OC:

DenepasbHBIA TOCYAAPCTBCHHBIN 00pa30BaTeIbHBII CTAaHAAPT BHICUIEr0 00pa30BaHusI - GaKalaBpHarT 110 HANPABICHHUIO TOATOTOBKU
03.03.02 ®usuka (mpuka3 Munobpuayku Poccun ot 07.08.2020 r. Ne §91)

COCTaBJICHA Ha OCHOBAaHHH yqe6H0r0 IJ1aHa:

03.03.02 ®usuka
HanpasnenHocts (npo¢uis): HudpoBble TEXHOIOTUH B TeohU3UKe

YTBEPXKICHHOTO yueOHO-METOIMUECKUM COBETOM By3a oT 11.06.2025 npotoxon Ne 5.

Pabouas nporpamma oroOpeHa Ha 3aceaHuu Kadeapsl

JKcnepUMEHTAIBHOH QU3UKH

3aB. kadeapoit npodeccop, a.¢.-M.H. EnpHukoB A.B.



1. HEJIX OCBOEHUMA JUCHUTIINHBI

11

MOJIyYeHUE CTyACHTaMU 3HaHUH, YMEHHI 1 HABBIKOB PELIEHHs OCHOBHOM 3a1auu reo(pU3NIeCKUX METOIOB UCCIIEA0BAHUS
ckBaxkH (I'MIC): neranbHOro M3y4eHHs Te0JIOTHYECKOTO CTPOSHHS pa3pes3a 3eMHON KOPBI, BCKPBIBAEMOT0 OypeHHeM pu
MIOMCKAX, Pa3BEKE U CONPOBOXKICHUM SKCIUTyaTallul MECTOPOKACHUH MOJIE3HBIX UCKOMAaeMbIX (HE()TH U rasa).

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOIIL

Huxn (pa3zgen) OOIT: F1.B

2.1

TpeboBaHus K NpeABAPHTEIbHOI MOATOTOBKE 00y4alomerocs:

211

MeToabl reohU3NUECKUX UCCIIeIOBAHHMA

2.1.2

®dusrueckre 0CHOBHI pa3pabOoTKH MECTOPOKACHUI HeDTH

2.1.3

Feod)mnqecm/le METOAbI UCCIIEA0OBAHN CKBAXXHUH

2.1.4

Oomas ¥ He(TENPOMBICIIOBAs TEOJIOTHS

2.15

HO,Z[3CMHa$[ ruapoaAnHaMHuKa

2.16

Teodpusuka

217

Ierpodusuka

2.2

JIMCHUIINHBI U MPAKTUKH, IJI51 KOTOPHIX 0CBOEHHUE TAHHOH TUCHUILTHHBI (MOIYJI) HEOOXOTUMO KAK
npealnecTByoee:

221

HO,Z[FOTOBKEI K IIpOoneaAype 3alllUThI U 3alllATa BLIHyCKHOfI I(BaJ'IPI(bPIKaHPIOHHOﬁ pa6OTI>I

3. KOMIIETEHIIUHA OBYYAIOIIEI'OCs, ®POPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCIUIIJINHBI

(MOJIYJIST)

nK-3.3:
reogpu3MUecCKMMH MeTOAAMH (JJIEKTPUYECKUMH, aKyCTHYECKUMH, PAINOAKTUBHLIMH, SIIEPHO-MATHUTHOIO PE30HAHCA)

@ukcupyeT AaHHbIE HA0I01eHU reopn3nyecKoro moJisi ¢ y4eToM NpaBuJl NPOBeIeHUs U3MePeHU Pa3InYHBIMU

|HK-3.2: Oo0padaTbiBaeT ¥ aHAJU3UPYET AaHHbIE re0(PU3NUECKUX HCCIeI0BAHNI

B pe3yabTare 0OCBOCHUA TUCHUIIIMHBI OﬁyllalOl[I“ﬁCﬂ JOJIZKEH

3.1

3HaTh:

3.11

coBpeMeHHbIe kKomIuiekchl [ IC, nx Ha3HadeHne U BO3MOXKHOCTH;

3.1.2

3a[1auu, CTOSINE TIepe]l MHIUBHU Y albHOW HHTEpIpeTanueil naHubix meronos ['MC;

3.13

OCHOBHBIE CIIOCOOBI U AJIrOPUTMBI PIH)II/IBI/I,I[yaHLHOﬁ HUHTEPIPETAlUU JaHHBIX METOAO0B, BXOJAAIIUX B KOMILJICKC,

3.14

(hopMBI TIpeICTaBICHUS PE3YJIbTATOB HHTEPIPETauy JaHHBIX MeTo10B I IC;

3.15

(aKTOpHI, OT KOTOPBIX 3aBUCHT JOCTOBEPHOCTb U TOYHOCTH HHAMBHIYAJILHOH HHTEPIPETALNH (XapaKTEPUCTUKH
000pyI0BaHMsI, CKBXKUHHBIE U TIACTOBBIE YCIIOBHSA);

3.2

YMerh:

3.21

MNPUMEHUTD Ha MMPAKTUKE aHAJTIMTUYCCKUEC METOABI UCCIICAOBAHU A FGO(I)I/IBI/I‘-IECKI/IX cpea;

3.2.2

BBINOJIHATHh HHAWBUAYAIbHYIO HHTEpIIPETannio pe3ysbTaToB MeToioB I'MIC pa3Be0OUHBIX U AKCILTyaTallMOHHBIX CKBAXHUH

>

3.2.3

paGOTaTL B COCTaB€ TBOPYCCKOI'O KOJIJICKTUBA B YCIIOBUAX COLIMATIBHBIX, OTHUYCCKUX U KOHCbCCCI/IOHaJ'IBHLIX pa3n1/1q1/1171

4. CTPYKTYPA U COJAEPKAHUE TUCIUIIJIMHBI (MOAYJIS)

Kon

| sapgarud 3apgarus/ Kvne IIHH

HaumenoBanue paszaesos u tem /Bua | Cemectp / | YacoB | Komneren- | Jlureparypa IIpumeyanne

Paznen 1. BBenenne




11

Beenenune. OcHOBHBIE TPaBHIIAa K HOPMBI
paboThI B yCIOBUSIX MHOTOHALIMOHAJILHOTO
o01ecTBa, IOHATHE TOJICPAaHTHOCTH.
CriocoObl HHTEpIpEeTANK Fe0PU3NUECKIX
MarepuanoB. OU3NKO-Te0IOTHIeCcKast
Mojens. HeoqHo3HauHOCTH 3a/1a4
reoduzuku. CBs3b Kypca ¢ JPYTHMH
JucuuruinHaMu. /Jlex/

J11.4J12.1J13.2
JI3.3
Ol

1.2

Pemienne oOpatHbIx 3aaa4 reopusuku /IIp/

IK-3.2

JI1.1 JI1.3

13

3agauu, KOTOpbIE PELIAIOTCS MPH
unTepnperannu ganaeix ' YC Ha cTamusx
MOWCKa U Pa3BEJIKH, SKCILUTyaTalllH
He(TIHBIX U Ta30BBIX MECTOPOKACHUH
/Cp/

J1.2
6!

Pazgen 2. Dnexkrpuyeckue u
3jieKTpoMarHuTHbie MeToasl T'UC

2.1

Y nenpHOE MEKTPUUECKOEe CONPOTUBIICHHE
TOPHBIX Nopox. Briusane Ha ynensHOE
CONPOTHBIIEHUE K03 UIIEeHTa
HOPUCTOCTH, T€OMETPUH IO,
MHHEPAITbHOTO COCTaBa TBEPIOH (assl,
MUHEpaIU3alul, XUMUYECKOr0 COCTaBa U
TeMIepaTypsl IIIACTOBBIX BOJ,
TepMOOAPUUECKHUX YCIOBUM 3a/leraHus
HOPOMBI

/JTex/

JI1.4J12.1

2.2

WnTtepnperanus quarpamm
TPEXIEKTPOAHBIX 30HI0B. KpuBbie
KaXyIIErocsi CONPOTUBIIEHHS IPaJIuEHT- U
HNOTEHIMAN-30H/0B B IJIACTaX BBICOKOIO U
HU3KOT'O CONPOTHUBIICHUS, MOILHBIX U
TOHKUX JUI MJ€aIbHBIX U PEalIbHbIX
30HJI0B IPH OTCYTCTBHU U HAJTUIUU
BJIMSIHUS CKBaXXUHBI. KpuBble
TPEXDJIEKTPOJHBIX 30H/IOB B ITAUKe
IUIACTOB BBICOKOI'O U HU3KOI'O
conporusnenus /Ip/

IK-3.2

JI1.1 J11.3J13.1
€]

2.3

HHTepnperanus auarpaMM MHKPO30HIOB.
3ajgauu, pelaeMble 10 AuarpaMMam
MHKpPO30HI0B. OrpaHHYeHns B
npumeHenun merozaa /Cp/

J1.2
€]

Paznea 3. DaexkTpoxuMuyeckne MeTOAbI
ruc

3.1

DIEeKTPOXUMHUYECKHUE CBOWCTBA TOPHBIX
nopox — muddy3HoHHO-aICOPOIUOHHAS,
(UIBTPAIMOHHAS, OKUCITUTEIHHO-
BOCCTaHOBUTENbHASI aKTUBHOCTB,
(haxTOpBI, OTIPEIETSIONINE 3HAYCHHS ITHX
napameTpoB /JIex/

JI1.4J12.1

3.2

WHTepnperanus quarpaMm MeToaa
cobcTBeHHbIX moreHuanon (CIT).
Bnusinue nutonoruu nopof,
MHHEPAILHOTO COCTaBa TBEPAOH (as3bl,
MHUHEpaU3alMy 1 XUMUYECKOTO COCTaBa
TUIACTOBBIX BOJ M (HIIBTpaTa OypoBOrO
pactBopa Ha nokaszanus metona CIT. /TIp/

IK-3.2 K-
3.3

JI1.1 J11.3J13.1
Ol

3.3

Bknan B popmuposanue nons CIT
Pa3IUYHBIX (QH3HKO-XUMIYECKHX
HPOLIECCOB B PA3IMYHBIX TOPHO-
TeOJOTHYECKHUX yCIOBUSX. 3aa4H,
pelaeMble IPU HHTEPIPETALUN JUarpaMm
CII. Obnacts npumenenus meroaa. /Cp/

J1.2
€]




Paznen 4. PaainoakTUBHBIE METOAbI
I'uc

4.1

Ponb sipepubix meronos ['YC B
coBpemenHoM komiuiekce ['UC, npu
IIOUCKAX, Pa3BeIKe U pa3paboTke
HE(TSHBIX M Ta30BBIX MECTOPOXKICHHH.
Merto/ €CTeCTBEHHON paJliOaKTUBHOCTU —
ramma-meron (I'M). EcrectBennas
PaZinOaKTUBHOCTb FOPHBIX ITOPOI.
WHTerpanpHas U cieKTpaibHas
MoauduKay raMmma-mMerona. GakTopsl,
BIIMSIIOIIME Ha ITOKAa3aHUs JIIOOBIX SAEPHBIX
meronos ['MIC. MHTepnperanus quarpamm
HMHTETPaIbHOTO U crieKTpanbHoro I'M.
ITpumeps! perieHus pa3IngHbIX
reoJIOTHYECKUX 3aj1a4 1o JaHHbM ['M
/JTex/

J1.4J12.1
Ol

4.2

HeiiTponHnsie mapamMeTphl 3J1€MEHTOB,
MHUHEPAJIOB, TOPHBIX TIOPO/I.
Moudukanui HEHTPOHHBIX METO/IOB —
HelTponHblf ramma (HI'M), HelTpoR-
Heitrponnsiit (HHM) o TermoBbiM u
HAJITETUIOBBIM HEHTPOHAM, UMITYJIbCHBIE
Heitrponnsie Mmetoapl (MHI'M, UHHM).
Wurtepnperaliys AuarpaMM HEHTPOHHBIX
MeTOZI0B co craroHapHeiM (HI'M, HHM)
nctoyHuKoM. OrpesieNieHie HelTPOHHOH
Mp/

JI1.1 J11.3J13.1
€]

4.3

Merton paccCestHHOrO TaMMa-U3Ty4eHUs
I'T'M. Ero mnotaoctHast [TM-n1 u
cnektpanbHas [ TM-c Monudukanuu.
SnepHble peakuun, U3ydaeMbie TIPH
pabote ¢ [TM-nn u ITM-c.
Wnrepnperauns quarpamm [TM-m u ['TM
-c O0nacTs NPUMEHEHHS U OTPAaHUYCHUS
ucnonb3oBanus [ TM /Cp/

J1.2
€

4.4

/KI1/

T1K-3.2 TIK-
3.3

Pa3nen 5. AkycTnueckue MeTOIbI

51

[MapameTtpsl ynpyrux aedopmaruii
TOPHBIX MOPOJI. AKYCTHYECKUN METO[
I'1C, ero MoguduKanuu: cTaHIapTHAS
aKyCTHKa, BOJIHOBAs IMPOKOIIOJIOCHAS
aKyCTHKa, UCCIICIOBAHUS
MHOT'03JIEMEHTHEIM 30HIOM, CKBaKHHHOE
aKyCTHYECKOE TCIICBU/ICHHE.
WHTepnperaius TaHHBIX aKyCTHYECKHX
METOIOB, MOJYYCHHBIX B OTKPBITOM U
oOcakeHHOM cTBoJIE /JIek/

J1.4J712.1

52

Hcnonb3oBanue JaHHBIX aKyCTUYCCKOI'O
MeTOia IIPY KOMILICKCHOI HHTepIpeTalyy
HX C pe3y/bTaTaMH CeHCMOPa3BEIKH.
O61acTh IPUMEHEHHUS H KPYT PeIlaeMbIX
re0JIOTHYECKUX 33124

Mp/

IK-3.2

JI1.1 J11.3J13.1
€]




5.3

EcTecTBeHHbIE M UCKYCCTBEHHbIC
TEIUIOBBIC MOJIS B HE(TSHBIX U Fa30BBIX
ckBakuHax. [leTpoduznueckre OCHOBBI
HMHTEPIIPETANH TEPMOTPaMM.
HHTepnperanus TEpMOrpaMM B YCIOBHSX
€CTECTBEHHBIX TEIIOBBIX IOJIEH.
HHTepnperauust JaHHbIX TEPMOMETPUH B
9KCIUTYyaTAIIMOHHBIX CKBAKHHAX
HEe(TSAHBIX U FA30BBIX MECTOPOXKACHUM.
Kpyr pemaemsix 3anau. /Cp/

7,1

JI1.2
€]

Pazgen 6. UHTEPIIPETALIUSA
T'EOPU3NYECKHUX JAHHBIX

6.1

/KouP/

4,9

IK-3.2 K-
3.3

6.2

/3auét/

ITK-3.2 IIK-
3.3

JI1.1J11.2
JI1.3J11.4

5. OIHEHOYHBIE CPEJCTBA

5.1. OueHo4HbIe MaTepHaJibl 1Jd TEKylIero KOHTPOJIsA U l'lpOMe)RyTO‘lHOﬁ aTreCcTaluu

HpeHCTaBHCHLI OTACIBbHBIM JOKYMEHTOM

5.2. OueHoYHbIE MaTepUuaabl I THATHOCTHIECKOI0 TCCTUPOBAHUA

HpCZlCTaBJ'ICHbI OTACIIBHBIM JOKYMEHTOM

6. YHEBHO-METOJUYECKOE U THO®OPMAINIMOHHOE OBECIIEYEHHUE JTUCIUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas uTepatypa

6.1.1. OcHoBHasi TUTEpPaTypa

ABTODEI, COCTaBUTEIHN

3arnaBue

H3paTenbcTBO, TON

Konnu-Bo

J1.1

borocnosckuii B. A., |T'eodusuxa: yueOHuk

Xwmenesckuii B. K.

Mocksa: KHKHBIN
JI0OM Y HUBEpCHUTET,
2015

15

J1.2

AmonoB C. B., TutoB |['eodusuka aisi reoyoroB: yueOHUK

K. B.

Cankr-IletepOypr:
W3narenbckuii 1om
CaHkT-
IerepOyprexoro
rOCYIapCTBEHHOTO
YHUBEPCUTETA, TIeY.

2012

J1.3

Coxonos A. I'., ITonosa |IToneBas reouzuka: YuebHoe nocodbue

O. B., Keunna T. M.

OpenoOypr:
OpenOyprekuit
rOCYIapCTBEHHBIN
yHuBepcuret, ObC
ACB, 2015,
AJIEKTPOHHBII

pecypce

J1.4

ITonos B. B., I'e010T0-TEeXHOIOTNYECKHE UCCIIC0BAaHNS B HE(TEra30BbIX
Cuanucsu O. C. CKBa)kHHax: YueOHOe rmocodue

PocToB-Ha-/lony:
FOxHbIi
(benepanbHbIT
yHuBepcurer, 2011,
JJIEKTPOHHBII

pecypce

6.1.2. [lononHMTeILHAS IUTEPATYpPa

ABTOpLI, COCTaBUTECIIN

3arnaBue

M3,I[aTeJILCTBO, rog

Konnu-Bo




ABTOpBI, COCTaBUTEIHN 3arnaBue HznarenscTBo, roa | Komnu-Bo
JI2.1 |EropoB A. C., I'eousnueckne METO B! TOUCKOB U PA3BEAKU Cankr-IlerepOypr: 1
I'masynos B. B., MECTOPOXKACHHIT: YueOHoe mocodue CaHKT-
CeicoeB A. IT., IMerepOyprekuit
Tenernn A. H. TOPHBIN
yHuBepcurer, 2016,
3JIEKTPOHHBIN
pecypce
6.1.3. MeTonnueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, ron | Kommu-Bo
JI3.1 |ManunaE. A., O06paboTKa pe3ynbTaToB U3MEPEHUH PU3HMUECKOTO Cypryrt: 93
Manpun T'. A. MpaKTUKyMa: y4eOHO-METOIUUeCcKoe ocodue st cTyieHToB  |M3maTenscTBo
BCEX CIIELUATBHOCTEH Cypl'V, 2007
JI3.2 |3axapuenxko JIL.U., I'eodusrueckre MeTo bl KOHTPOJIS pa3pabotku MITU: CtaBpor1onb: 1
3axapuenko B.B. IIPaKTUKYM Cesepo- KaBkasckuit
(benepasbHbIi
yHuBepcurer, 2016,
3JIEKTPOHHBIN
pecypce
JI3.3 |XKypasnes I'.I1., Bypenue u reopuzndeckue ncciieI0BaHus CKBAXXUH Mockga: Jlanp", 1
JKypagsnes A.T'., 2016, >1eKTPpOHHBIN
CepebpsikoB A.O. pecype
6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH "UnTepHeT"
31 |F0cy;[apCTBeHHaﬂ ny0anyHas HayuHO-TexHudeckast oubmmoreka Poccuu (CTIHTB Poccun) gpntb@gpntb.ru

6.3.1 Ilepevyens NporpaMMHOro odecnedeHnst

6.3.1.1|0H6paHI/IOHHBIC cucrembl Microsoft, maker npuknanusix mporpamm Microsoft Office

6.3.2 Ilepeyenb nHGOPMAHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

http://www.garant.ru UadopmaronHo-paBoBoii moprain ['apanT.py

6.3.2.2

http://www.consultant.ru/ CripaBouro-nipaBoBast cucrema Koucymsrant ITimoc

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MOAYJIS)

7.1

yueOHas ayAUTOPpUsI /1S IPOBEICHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATUI CEeMUHAPCKOTO TUIA (JJaO0paTOPHBIX
3aHATHIA), TPYNIIOBBIX M HHAUBHIYAIBHEIX KOHCYIBTAINH, TEKYIIEro KOHTPOIS ¥ IPOMEXYTOYHOH aTTeCTalnH
OCHallleHa: KOMIUIEKT CIeHaIN3UPOBaHHON yueOHOoM Mebenn, MapkepHas (MeJIoBas) JOCKa, KOMILUIEKT IEPEHOCHOTO
MYJIBTUMEIUHHOTO 000PYIOBaHUS - KOMIIBIOTED, IPOSKTOP, MPOEKIIMOHHEII SKpaH, KOMITBIOTEPH! ¢ BO3MOXKXHOCTEIO
BbIX0/1a B IHTEPHET U IOCTYIIOM B JICKTPOHHYO HH()OPMALMOHHO-00pa3oBaTenbHyo cpely. ObecredeH JoCTyI K CeTn
HHTEepHET U B 3IEKTPOHHYO HHPOPMAIIMOHHYIO CPey OpraHU3aIUH.

7.2

IMomemienue s NpOBEACHUS JICKIIMOHHBIX 3aHATUH  (ayA. 314 O10ka «A») OCHAILIEHO KOMIIBIOTEPHOI TEXHUKOH U




