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1. OBHIME IMOJIOKEHUSA

K BCcTynurenbHbIM HUCHOBITAHUSAM MO MPOrpaMMaM MNOATOTOBKA HAayYHO—
NeJarortueckux KaJapoB B acnupaHType (nanee — IIporpaMmbl acnuvpaHTyphl)
JIOTYCKAIOTCA JTUIA, UMEIOIINe 00pa30BaHuE HE HIXKE BBICHIECTO (CIEUUATUTET UIIH
MarucTpatypa), TMOATBEP)KICHHOE JOKYMEHTOM 00 o00pa3oBaHMM M O
KBATM(PUKALUU, YIOCTOBEPSIONIUM 00pa30BaHNE COOTBETCTBYIOIIETO YPOBHS.

BcerynurensHbIe HCTIBITaHUS PU3BAHBI ONPEACIIUTh HAMOO0JIEEe CIIOCOOHOTO U
MOJATOTOBJICHHOTO TMOCTYMAIOIIETO0 K OCBOCHHIO OCHOBHOM 0Opa3oBaTeIbHOM
MPOrpaMMBbI [0 HAYYHOU crienranbHocTh 1.6.6 ['maporeonorusi.

[Ipuém ocymecTBIsIETCI HAa KOHKYPCHOM OCHOBE IO pe3yJbTaTam
BCTYIUTEIbHBIX UCIIBITAHUM.

[IporpaMmbl  BCTYNMUTENBHBIX HCMBITAHUN  (QOPMHUPYIOTCS HA OCHOBE
dbenepalibHBIX ~ TOCYJApCTBEHHBIX  00pa30BaTENbHBIX  CTAaHAAPTOB  BBICILIETO
oOpa3oBaHus 10 IPOrpaMMamM CHEeIUaNIUTeTa U (W) IporpaMMaM MarucTpaTyphl.

[Iporpamma coaepkut onucanue (HOPMbI BCTYHNUTEIbHBIX HCIBITAHUH,
[IEPEUCHb PA3[IeJIOB, BXOIAIIMX B DOK3aMEH M CIMCOK PEKOMEHIYEeMOW s
MOJATOTOBKH JIUTEPATYPHI.

2. TPEBOBAHMUS K YPOBHIO NIOAI'OTOBKU NOCTYITAIOUIETO 11O
INPOI'PAMMAM ACIIMPAHTYPbBI

JIuna, uMeromye BbIcIIee 00pa30BaHUE M KENAIOIINE OCBOUTH MPOrpaMMy
ACIUPAHTYPbI, 3AUYUCIAKOTCS 10 PE3yJbTaraM BCTYIUTEIbHBIX UCIIBITAHUM,
MpOTrpaMMbl KOTOPBIX pa3paldaThIBAIOTCA YHUBEPCUTETOM ISl YCTAHOBJIEHUS Yy
MOCTYIAIOIIETO HATMYUE CIEAYIOIINX KOMITETEHIIM:

- CMOCOOHOCTH TUIAHUPOBATH W MPOBOJUTH AHAIUTUYECKUE, UMHUTAIIIOHHBIE
1 DKCIEPUMEHTAJIbHBIC UCCIICIOBAHUS, KPpUTUUECKH OLICHWBATh JAHHBIE U AEIaTh
BBIBOJ;

- CHOCOOHOCTh  HCIIOJIB30BaTh  MPOGECCHOHANBHBIC  MPOTPAMMHBIE
KOMILJIEKCHl B 0O0JacTM MAaTeMaTH4ecKoro M (PU3UYECKOTO MOJIEIUPOBAHUS

TCXHOJIOTHYCCKUX IMPOLICCCOB U 06T>CKTOB;
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- CHOCOOHOCTH MPOBOJUTH AaHANU3 M 0000IIEeHHWE HAYYHO-TEXHUYECKOM
uHGOpPMAIIMU 110 TeME HCCIENOBaHUs, OCYIIECTBIATh BHIOOP METOAMK U CPEACTB
pelleHns 3ajaud, MPOBOJAUTH MATEHTHBIE HMCCIEAOBAHUSA C LENbI0 OOecreueHus
NAaTEHTHOUN YMCTOTHI HOBBIX Pa3pabOToK;

- CIIOCOOHOCTBH OCYILIECTBJIATh pa3pabOTKy W BHEAPEHUE HOBOM TEXHUKHU U
NEPEeIOBOM TEXHOJOTMM Ha OOBEKTax He(PTerasoBod OTpaciu C LENbIO
oOecriedeHus MaTeHTHONW YHCTOTHI HOBBIX pa3pabOTOK.

3. ©OPMA ITPOBEJIEHUA BCTYIIUTEJBHBIX UCHBITAHUM

BerynurenbHble MCHBITaHUS MO CHEUATBHOMY MPEIMETY MPOBOJAATCS B
(dbopmMe yCTHOTO 3K3aMeHa B COOTBETCTBHH C YTBEPKAEHHBIM PACITHCAHUEM.

[Ipo1OIKATENBHOCTD BCTYIIUTEIBHOIO UCIIBITAaHUS - 30 MUHYT.

Pe3ynbraTel ucnbiTanuii orieHuBatoTes no 100 6anpHOM miKanie.

4. MIPOTPAMMA BCTYINUTEJbHBIX UCITBITAHUN

[IporpamMma BCTYNUTEIbHBIX MCIBITAHUA Oa3upyeTcss Ha MpOrpaMmax
cnequaiurera W (WiaM) MOporpaMMax Maructparypel. Bompocel mo sk3ameny
OXBAaTBIBAIOT OCHOBOIOJIArAKOLIUE MOJIOKEHUSI CIEAYIOIIMX Pa3EeOB:

- Pazgen 1. OOmas ruaporeosorusi. CTpoeHHE TOA3EMHOMU
ruapocdepsl. 30Ha a’panuu. 30Ha HACKIIIEHHUS. 30HAa HAIKPUTHIECKOT'O COCTOSTHUS
noa3eMHbIX Boj. IloazemMHbIe BOABI KPUOJMTO30HBI. Buasl BOABI B TOPHBIX
nopogax: (QU3NYECKH M XUMHUYECKH CBsI3aHHAs BOJAa. XHUMHUYECKHH COCTaB
MOJA3EMHBIX BOA. Makpo- W MHUKPOKOMIOHEHTHL. OHHO-cOJIeBOM cocTaB
MO/A3E€MHBIX BOJI.

['eneTnyeckue TUIBI MOA3EMHBIX BOJ. BogHO-(pu3MuecKkre CBOMCTBA TOPHBIX
nopoa. BrnaxHOCTb, BIaroeMKoOCTb, BOJOOTHAAYd, BOJONPOBOAUMOCTH H
NbE30MPOBOJAHOCTh.  DUIBTPAIIMOHHO-EMKOCTHBIE CBOMCTBAa TOPHBIX MOPOJ:
MOPUCTOCTh, MPOHUIAEMOCTh. BuAbl ABMKEHUS MOA3EMHBIX BOJ: (UIbTpAIUs U
uHbubTparus. OCHOBHOM 3aKOH (WIBTPALMU >KUIAKOCTH B TIOPUCTON Cpee.
I'pynTOBBIE M apre3uaHckue BoAbl. CTpOEHME M 30HAJIBHOCTH APTE3MAHCKUX

0accelHOB.
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- Paznen 2. PeruonanbHasi ruaporeoJiorusi. [ Maporeonoruaeckoe
KApPTUPOBAHUE M pPAVOHHMPOBAHHWE. lIpUHIMUIIBI KOMIUIEKCHOIO W Pa3IeiIbHOTO
paiioHupoBanusi. OCHOBHBIE THUIIBI THAPOTEOJOTMYECKOW CTPYKTYphl. baccelHbl
IJIACTOBBIX U TPEUIMHHBIX BOJl, BYJKAHOT€HHbIE OaccedHbl. TuIbI
THAPOTE0I0OrHYeckux mMaccuBoB. Kilaccudukaiys TUIOB CKOIUICHUN IMOA3EMHBIX
BOJ, MX pacmpocTtpaHeHue. [uaporeonoruueckas crpaTuduUKaIus u
paiionupoBanue 3CMB.

- Pa3zgen 3. HedrerazoBasi ruaporeosiorusi. ['€HETHYCCKHE THIIBI
MOJ3EMHBIX BOJ HE(PTErazoBbIX MECTOPOXKACHHMN. THUIBI HEPTAHBIX 3aJEKEH.
JloBymikn  yrneBojoposioB.  PexxuMbl  He(TErazoBOJOHOCHBIX  IUIACTOB.
['unporeonorndyeckue Tmokaszarend  HePTEra3oHOCHOCTU. PervmoHanbHbIl U
JIOKaNbHBIA MPOTHO3 He(PTerasoHocHOCTH. IIpomeicioBas KinaccupuKaLMu
MOJA3EMHBIX BOJA. Vcnonb3oBaHuMe MNOA3EMHBIX BOJ B CHUCTEMAaxX IOJJICPKAHUSA
mactoporo  ngaBnenus  (III1[1).TpeGoBanusi, mnpeabsiBisieMble K areHTam
3aBOJIHEHUA HEPTAHbIX IUIacTOB. ['maporeojormyeckue HAOMIOAEHUS H
MCCJIEIOBAHUSI B TIpoliecce OYpeHUsl pa3BEOYHbBIX U IKCIUTYaTallMOHHBIX CKBAKUH
U UX HcnbITaHus. [ uaporeosornyeckre HaOIIOACHHS U UCCIIEOBAHUS B MIPOLIECCE
pa3paboTKH He(DTAHBIX U ra3oBbIX MECTOPOXKICHUM. DKoJyoro-
THAPOTE0JIOTHYECKHE UCCIIeIOBAHMS Ha HE(PTETa30BbIX MECTOPOXKICHUSIX.

- Pazgen 4. BonocHa0xxeHne 1 MHKEHEPHbIE MeJIMOPALIUA

Ncrounnku BomocHaOxeHus. TpeOoBaHUsSI K KadyeCTBY MUTHEBOW BOJBI MX
MOA3EMHBIX UCTOYHUKOB. B0/103a00pHI MOJ3EMHBIX BOJI, OJMHOYHBIC U TPYMIIOBHIE.
CxeMbl pacroyioKeHus: BOJ03a00pHBIX CKBaxuH. KOHCTpykuus Bomo3abopHON
CKBOXWUHBI. THMBl (QUIBTPOB, MPUMEHAEMbIC IJISI SKCIUTyaTaI[MOHHBIX CKBAXKUH.
KauecTBeHHBIH MPOTHO3 XUMHUYECKOTO UM OHMOJOTMYECKOTO  KOJIbMaTaxa
B0/103a00pOB B MpOIECCEe MX SKCIUTyaTaluu. [ uaporeosornyeckoe 0O0OCHOBaHHE
MEPOIPUITUN 1O 3AIIUTE MOA3EMHBIX BOJ OT 3arpsi3HEHUs. MeToIbl OIpeeIeHUs
OCHOBHBIX PACYETHBIX TMAPOr€OJIOTHYECKUX MapaMeTPOB BOJOHOCHBIX ILIACTOB.

(DaKTOPBI 3AMUIICHHOCTU IMOA3CMHBIX BOA OT 3arpsAa3HCHUA. KauecTtBennas wu
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KOJIMYECTBEHHAsl OILIEHKA 3allUIIEHHOCTH TMOA3EMHBIX BOJ. 30HBI CAHUTAPHOU
OXpaHbI BOJ103a00POB MOI36MHBIX BOJ.

- Paznen 5. MeToabl rHIPOreoJI0rn4eckux uccjae10BaHuii

Metoasl uccienoBanuii B ruaporeosiorud. Ctaauul TUIporeoJoTHUYeCKuX
MCCIIEOBAaHUM. 3aaul TUIPOre0I0TNYECKON CheMKU U €€ BUIbl. BUIbI MOJEBBIX,
71a00paTOPHBIX U KaMepalbHBIX pabOT pH chbeMKe. bypeHue ruiporeonornyeckux
CKBaXWH. THUIIBI U Ha3HAYEHUE CKBaXXUH. [ Maporeosiornueckie HaOJIIOACHUS MpU
OypeHuu CKBaXuH. TeXHUYECKUE CPECTBA, IPUMEHSIEMbIE ITPU OYPEHUU CKBAXKUH
Ha BoJy. KOHCTpyKIMSI THAPOTEOJIOTHYECKUX CKBAKUH. DUIBTPHl CKBAXKUH HA
Boay. IloneBbie OMBITHO-PUIBTpPAIMOHHBIE HCCieaoBaHUsA. (OTKauyKku, HaJUBBHI,
HarHeTaHus. [[poekTupoBaHe KyCTOB CKBaXXMH. MeToauka nNpoBeAeHUsI KyCTOBOM
OTKauku. ['uaporeoxuMuueckoe ompoOoBaHWe  CKBaxuH. [lpubopsl u
o0opynoBaHue, HeoOxonumoe Il OTKaykd. HazeMHble U CKBaKUHHBIC
reou3nyecKkue METOJbl TPH BEJACHUU THAPOTCOJOTUYECKUX HCCIICAOBAHUM.
Opranuzanusi peXMMHBIX HAOMIOJACHUNM B €CTECTBEHHBIX U  HAPYIIEHHBIX
YCIOBUSIX.

- Pazgen 6. /lmHaMHKA NMOA3eMHBIX BOJ

[lonsstue o  duiabTpanuu, BUABI  MOTOKOB  MOA3EMHBIX  BO/I,
TUAPOJMHAMHUYECKAs] CETKa IMOTOKA. ['paHWYHBIE YCIOBUS TOTOKOB IOJ3EMHBIX
BOJ. 3akoH ¢unsTpanuu apcu. YcraHoOBUBIIEECS ABMKEHHE MOJBEMHBIX BOJ K
ckBakune. @Dopmyna J[lromrou.  KBasucranuoHapHbId pexuM (QUIBTPALIUU.
Mogene Teiica. Ilmact ¢ neperekannem. Mogens Xantyma. OnpeneneHue
TUAPOre0JIOTHYECKUX TapaMeTpoOB MPU CTAlIMOHAPHOM pEXKUME (PUIbTparuu.
OnpeneneHue TUIPOTEOJOTHUECKUX IMAPAMETPOB IMPU  KBA3UCTALMOHAPHOM
pexume ¢unpTpauuu. ['pado-aHamuTUYECKUd METOJA pacyeTa MapaMmeTpoB
BOJJOHOCHBIX IUIacTOB. OmpenesieHHe THAPOTeOJOTMYECKUX MapaMeTpoB MpH
HECTAI[MOHAPHOM PEXKUME (PUIIHTPAIIUU.

- Paznen 7. I'maporeoxumus

XUMHUYECKHE CBOMCTBA AJIEMEHTOB. M30TOMHBIA COCTaB MPUPOIHBIX BO/I.
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MonekynsapHo-nudPy3noHHBI MEPEHOC XUMHYECKUX 3JIEMEHTOB B IOIA3EMHBIX
BOJIaX. KOHBEKTUBHBIN MEPEHOC XUMHUUYECKHX 3JIEMEHTOB B MOA3E€MHBIX BOJIAX.
dopMupoBaHue XUMHUECKOro cocraBa mnoazeMHbix Boj (XCIIB). OcHoBHbIE
dakroper  ¢popmupoBanus XCIIB. Ilpomeccsl ¢GopMupoBaHHs XUMHUYECKOTO
COCTaBa IMOA3EMHBIX BOJA. B3anMOJelWCTBHME MOA3EMHBIX BOJ C TOPHBIMH
nopogamu. PaBHOBecue Boabl ¢ TOpHbIMH Topoaamu. CrocoObl pacuera
KapOOHATHBIX PABHOBECHA B CHCTEME «BOJa-mopoaay. dDakTtopsl u (HOpMBI
MUTPALIMM XMMUYECKUX DJIEMEHTOB B MOA3EMHBIX BOJaX. IHTEHCUBHOCTH BOAHOMN
MUTpAlMd XUMUUYECKUX DJIEMEHTOB MOJA3EMHBIX BOA. ['eoxumuyeckue Oapbephl.
XUMHUYECKOe, 0AaKTEPUOJIOTUUECKOE U APYTUE 3arpsi3HEHUS MMOJJ36MHBIX BO/I.

- Paznen 8. Iloucku u pa3Beaka moa3eMHBIX BOJ

Cranuu TOMCKOBO-Pa3BEOYHBIX padOT HAa BOAY. 3ajauyd U COJECpP)KAHUE
paboT Ha CTaaugX IMOUCKA, MPEABAPUTEIBHON, NETATBHOW M JKCIUTyaTallHOHHOM
pa3Beaku. MecTopoXIeHusl MOA3EMHBIX BOJ 110 HA3HAYEHUIO U UCIIOJIb30BAHUIO.
[louckoBble TIPU3HAKU MECTOPOXKIECHUM moa3eMHbIX Boja. Kiaccuduxanus
MECTOPOKJICHUM IIOJ3EMHBIX BOJ IO YCIOBHUSM 3QJIETAHUS W TPAHUYHBIM
yCIoBUSM. Tunu3zanusi MECTOPOKIACHUMN MOJ3EMHBIX BOJ MO CTENEHU CIOKHOCTH
TUAPOTEO0JIOTMYECKUX YCIOBHM. BUIBI pecypcoB U 3amacoB NOA3EMHBIX BOJ. Buibl
PECYPCOB U 3amacoB IOJ3EMHBIX BOA. ballaHCOBOE ypaBHEHUE 3KCIUTYyaTallMOHHBIX
3amacoB MOA3EMHBIX BOA. MeETOJIbl OLIEHKHM €CTECTBEHHBIX PECYPCOB MOJ3EMHBIX
BoA. Mcrounwku (GopMUpOBaHUS IKCIUTyaTaIlMOHHBIX 3aMacoB MOA3EMHBIX BOJI
apTe3uaHckux OacceiiHoB. ['maponuHamuyeckuit  meron oneHku  I3I1B.
banancossiii Mmeton onenkr I3I1B. Kateropuu 3anacoB noa3eMHbIX BOJ.

- Paznen 9. OcHOBBI HAYYHBIX HCC/IeA0BAHMI

N3BecTHBIC YUEHBIE U UX HAYYHBIE JOCTHKEHHUS B 00JIACTH THIAPOTEOJIOTHH.

Meronbsl  Hay4yHOro  HCCIEHOBAHMUS, METOABl  MOJCIUMPOBAHUA U
MIPOTHO3WPOBAHMS, Yallle BCEro MPUMEHSEMbIE B M3YYCHHH BOIPOCOB B 00JIACTH
TUAPOreoJIOrur. BeKTOpbsl  pa3BUTUS HAy4YHBIX MCCIENOBAaHUM, HAy4YHBIE

npoOsieMbl, pelraeMble Y4YEHBIMH B TOCIEAHEE JECATHIETHE B  00JaCTH
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ruaporeosiorud. Hayunble pa3paboTku 1Mo Hay4dHOW crenuaibHOCTH «1.6.6
['maporeosiorusi», NPUMEHSIEMBIE Ul YIY4YLIEHUs >KU3HHM 4esoBeka. HayuHble
U3JaHUsl B O00JIACTM THUIPOTrE€OJOIMM M OLEHKA 3HAYMMOCTH M BECOMOCTH
nyOJauKauil B 3TUX U3JaHusAX. WHCTpyMeHTapuid, KOTOPBIM IMOJIb3YIOTCS YUEHBIE
P NPOBEACHUM MCCIECIOBAHNUN. ABTOPCTBO IPU IPOBEICHHUH KOJUIEKTUBHBIX
HAay4YHBIX MCCIICJOBAaHUN II0 HAy4dyHOM crnenuanbHOCcTH «['maporeonorus,

HEOOXOMMOCTh KOJTaboparuii.

5. PEKOMEHJAYEMAS JIUTEPATYPA
CnucoK OCHOBHOM JIUTEPATYPHI:

1. OCHOBBl MHKEHEpHOW TeoJioruu U  ruaporeosiorun [ Tekcr:
DneKkTpoHHBINA pecypc]: yuebHoe nocodue/ A. B. Marycesuu, B. M. MaryceBuu,
H. C. llankuna; pen. B. M. Marycesuy; Tiom[HI'Y. - Tromens: TroMI'HI'Y,
2013.- 151 c.

2. bemenne, B. A. BogocHaOGxkenume:  ydeOHOe  mocooOwme/
B.A.bemennes, H.C.Tpodumoga. - Tromenn: TUY, 2016. - 71c.

3. bemenues, B. A. Iloucku u pasBeaka moa3eMHbIX Box [Tekcrt]:
yuebHoe mocooue/ B. A. bemennes, T. B. CemenoBa; TroMm['HI'Y. - TiomeHs:
TroMI'HI'Y, 2015. - 130 c.

4, I'uaporeonorus (yaeonuk)./ Ilox penakiueit B. M. IllectakoBa u M.
C. Opioa. M3gatensctBo MI'Y, 1984r.

S. Kapues A. A., Barun C. b., Wyrpun B. II., bparun 0. N.
Hedrerazosas rugporeonorus.-M.: PI'Y um. U1.M. I'y6kuna, 2001.- 264 c.

6. Kuproxun, B. A. O6mas rugporeosorust [Tekcr]: yuyeOHUK is
CTYJEHTOB BY30B, oOOyuawmmxcsi 1o creuuanbHocT «lloucku u pasBenka
MOJ3EMHBIX BO/», HANPABJICHHS IMOJATOTOBKH TUIIJIOMUPOBAHHBIX CIEIUATHCTOB
«IIpuxmannas reonorus»/ B. A. Kuptoxun - CII6.: Cankt-IlerepOyprckumii roc.

ropssiii uH-T, 2008. - 439 c.
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7. Marycesuy, B. M. Hedrerasoas ruaporeonorus/ B. M. Matycesuuy,
JI. A. KoBsatkuna B 2-x gactsax Y. 1. Teoperuueckue OCHOBBI HeTEra3oBOii
ruporeosoruu [AnexkTpoHuslt pecypc]/ B. M. Maryceuu. - Tromens: Trom[ HI'Y
(TromeHCKMiT rocynapcTBeHHBIN HedTera3oBelil yauBepcurer), 2010.

8. Kuproxun, B. A. Ilpuxknaanas rugporeoxumus: YueOHuk/ B.A.
Kuproxun; Cankr-Ilerepoyprckuit ropusiii un-t. CII0, 2010.

Q. Kpaitnos, C. P. I'eoxumust ogzemubix Boj [Tekct] = Geochemistry
of ground waters: TeopeTnueckue, MpUKIaIHbIe U dKonorudeckue acnektol/ C. P.
Kpaitnos, b. H. Pepxenko, B. M. Illsen; pen. H. II. Jlaepos; PAH, UuctutyT
FeOXMMHM M aHaIuTH4YecKo xumuu um. B. WM. Bepnanckoro, Poccuiickuit
rOCy/1apCTBEHHbIN I'eo0ropa3BeiouHblii yauBepcurer uM. C. OpxoHUKHI3E. - 2-
e u3l., gom. - Mockga : lleatpJlutHedrel a3, 2012. - 671 c.

10. IIsapues C. JI. O6mas ruaporeosiorus, (yueouuk) M., Heapa 1996r.
Cnucok JONOJHUTENIBHOU JINTEPATYPhI:

1. benoycora A. II., T'aBuu U. K., JlucenxkoB A. b., Ilono E. B.
«IKoJyioruueckas rujiporeosorusi».- M.: Akagemknura, 2007- 397c.

2. bemennies, B.A. Dkonoruueckas TUIPOTEOJOTHUS:  y4eOHOE
nocooue/B.A. bemenner, H.C. Tpodumosa. -Tromens: TromI'HI'Y, 2015. -80 c.

3. bemennies, B. A. Tloaszemnsie Boapl CeBepa 3amagHort Cubupu (B
npeaenax fmano-Henenkoro HedrterazomoObiBatoero peruona) [Tekct]:
monorpadust/ B. A. bemennes, T. B. CemenoBa; Tiom[HI'Y. - TiomeHs:
TroMI'HI'Y, 2015. - 226 c.

4, ['maporeos’Konorunyeckue 0COOEHHOCTH He(dTerazoBbIX u
ropHoo0bpIBaromux paiioHoB [Tekcr]: moHorpadwus / A. 4. INaes [u ap.]; mox pen.
A. 4. T'aeBa; TUY. - Tromens: TUY, 2017.-313 c.

d. Kanamuu B. T'., Barun C. b. u np. HedrerazompompicioBasi reosiorus
u ruaporeosiorus.-M.: Henpa-busuecnentp, 2006.-372 c.

6. Kapues A. A., HukanopoB A. M. HedrerazonpomsicioBas

ruaporeosorus. - M.: Henpa, 1983. - 199 c.
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