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Mporpamma gucumnnuHbl "TexHonorndyeckas muHepanorua"; 05.04.01 "Meonorus”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "TexHonorndyeckas muHepanorua"; 05.04.01 "Meonorus”.

Mporpammy omucuunnmHebl paspaboTan(a)(n) LOUEHT, K.H. (poueHT) Cutaukosa J1.M. (kadpenpa permoHansHoM reonorum um
NonesHbIX nckonaembix, IHCTUTYT reonornm 1 Hedpterasosbix TexHonoruii), Lalja.Sitdikova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 CNOCOBHOCTBIO POPMMPOBATL ANArHOCTUYECKME PELIEHNS MPOPECCHOHANbHBIX

3apay nyTeM UHTErpaunmn oyHoaMeHTanbHbIX Pa3fenoB recnormyecknx Hayk v
Creunann3npoBaHHbIX 3HAHWIA, NONYYEHHbIX MPY OCBOEHNW NPOrpamMMmbl
MarmcTparypel

MnK-2 CNOCOBHOCTLIO CAMOCTOATENBHO NPOBOANTL HAYYHbIE SKCMEPUMEHTLI U
nccnenosaHns B npodpeccrnoHanobHol obnactu, 06obwartb 1 aHanManmpoBaTb
9KCMNEPUMEHTANbHYIO MHGOOPMaLNIO, AenaTh BbIBOAbI, (DOPMYNMPOBATL 3aK/OHEHUS
N pekomeHgaunm

MK-21 CnocobHOCTb MPUMEHNTb NONYYEHHbIE 3HAHUS ANS aHanm3a reonornyeckoro
CTPOEHNS 3eMHOI KOpbl, COCTaBa U 3aKOHOMEPHOCTEN pasMeLLeHns FOPHbIX MopoS,
NOPOAHBLIX KOMMNEKCOB U NONE3HbIX NCKONaeMbIxX

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

3HaTb ¥ NMOHMMATb CMbICT 1 3HAYEHUE TEPMUHOB, UCMONb3YEMbIX B Kypce 'TexHonornyeckas MuHepanorus', obnanarb
3HaHWSIMM O PA3NNYHbBIX TEHETUHECKUX TUMAX MECTOPOXAEHMWI NMONE3HbIX NCKOMAEMbIX, TEOPETUHECKUMY 3HAHUSIMU O
rnaBHbIX METOOAX U criocobax pas3paboTku, NCnonb3yeMbix Npu fobbive, oboraweHun u nepepaboTke pasnmyHbIX
BULOB MVHEPANbHOMO Chipbs

JonxeH ymeTb:

pa36|/|paTbcs1 B TUNax LUEeHHbIX 3/1IeMEHTOB: MaBHbIX 1 CONYTCTBYIOWMX , B BOMpPOCax onpeneneHna cogepxaHus
LeHHbIX 9NeMEHTOB B pyaax, nccnenosaHns sewecTBeHHOro coctasa pyn: MMHepanbHOro cocrtaea, XuMn4yeckoro
CcoCTaBa, OnpemensTb CBONCTBA Pa3/iyHbIX TUMOB Pyd U TEXHONOrMYECKNE CBONCTBA Py 4 NONE3HbIX UCKOMAEMbIX.

JonxeH Bnanetb:

OCHOBHbIM KOMMNNIEKCOM reosiorn4eckumnx, TeopetTnyecknx 3HaAHWUN N HaBblKamMn UccnenoBaHUs pyn none3HbiX
MnckKkonaemblX, BK4ada pas3nmyHble noaoxonbl 1 MeTodbl X N3y4HeHUs, Oﬁﬂa,ﬂ,aTb 3HAHUSAMM O MeTodax n cnocobax
pa3paboTkn MECTOPOXAEHWIA.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:

CamocTosTenbHO BblOENsATb NPOMbILWNEHHbIE TUMbl PyLa, OnNnCbiBaTb OCHOBHbIE CcBOWCTBaA NPOMbIWNEHHbIX TUMOB
PYyOHbIX N HEPYOHbIX NMONE3HbIX NCKOMaeMbIX, MPOMbIWIEHHbIX TUNOB MEeTannoB, onpenendatb KOJIMYECTBEHHDIN
MI/IHepaJ'IOFI/I‘-IeCKI/IVI COCTaB pyn, Ux reHetnyeckmne tunbl Npum N3y4eHnm Nx TeXHONOrn4eCknx CBOWCTB.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkNtoYeHa B pasgen "B1.B.AB.5 OucumnnunHbl (Mogynmn)" OCHOBHON NPOtheCCUOHANbHOW
obpasoBatenbHoi nporpammel 05.04.01 "Meonorus (F'eonorusi MECTOPOXAEHNI MONE3HbIX NCKOMAEMbIX)" 1 OTHOCUTCS K
LUCUMNAMHaM no BbIGopy.

OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bl) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 30 yaca(oB), B TOM 4ncne nekuun - 8 yaca(os), npakTndeckme 3aHaTus - 22 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 42 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNMUHBIL: 3a4eT BO 2 CEMECTPE.
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Mporpamma gucumnnuHbl "TexHonorndyeckas muHepanorua"; 05.04.01 "Meonorus”.

4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / nX TPyA0EMKOCTb CamocTosTenbHas
N Monyns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
flekumu 3aHATUSA paboTbl

Tema 1. Tema 1.TexHonornyeckas
MUHepanoruns, OCHOBHblE MOHATUS,
06BbeKT nccnenoBaHus, nutepatypa:
OCHOBHas 1 AOMOMHUTENbHAS.
1.[MoHsiTMe o Tnax npob, ceoincTBax 2 2 4 0 8
pyn. BeoaHble cBeneHns o
TEXHONOrM4ecKom MnHepanormu.
Tunbl Npob ons onpeneneHns
TEXHONOrM4eckux CBOMCTB pyA.

Tema 2. Tema 2. BewecTtBeHHbI

coctas py4. CTPyKTypHO-TEKCTYPHbIE

0COBEHHOCTY pyn. XMUYECKNIA 1

2 MUHeparnbHbIA cocTas pyn.
‘|MpuHUMNUanbHas cxema ndy4yeHus

BELWeCTBEHHOro cocTtasa pyAa.

M3yyeHune npoaykToB oboralieHums

pya.

Tema 3. Tema 3. Metogpl

nccnenosaHus pyn, X OCHOBHbIE

3 [Tvnsl, 0COBEHHOCTM KaxAoro MeToaa,
‘|ux ncnonb3osaHve ans

XapakTePUCTUKN TEXHON|rNYECKUX

KayecTs pyabl.

Tema 4. Tema 4. Obwme cBeneHUs 0
COLEepPXaHNN LIeHHbIX KOMMOHEHTOB B
pynax. [ pynnuposkm nNo Tunam
4.|meTannos, rno Tunam pya. 2 2 6 0 12
[MpoMbiWNeHHbIE MUHEpansb.
"pynnuposka meTannos no
MPOMbILIAEHHOMY NPUMEHEHNIO.

NToro 8 22 0 42

4.2 CopepxaHue aUCUUMIUHLI (MOBYNSA)

Tema 1. Tema 1.TexHoNornyeckasi MMHepasiorusi, OCHOBHbIe NMOHSATUSI, 0O BEKT UCCNed0BaHuUs, nuTeparypa:
OCHOBHasi U gononHutenbHas. MoHsTe 0 TMNax Npo6, cBoMcTBax pyn. BBooHbIe cBeJEeHUS O TEXHONOrMYEeCKON
MuHepanoruu. Tunbl Npo6 ong onpeneneHnst TEXHONOrMYeCKUX CBOMUCTB py .

BBogHble CBELEHUS, OCHOBHbIE MOHATUS, TEPMUHBI, NPEAHA3HaYeHNe, 06 EKT N3YHEHWS!, OCHOBHbIE pasfienbl, KOTOpble
n3yyaet TeXHonormyeckas MuHepanorvei. CneuuanbHble Npobbl Npy pasBefoyHbIX paboTax unm akcnayatauum
MecTopoxaeHus. Llenb - onpeneneHve conepXxaHns LEHHbIX 9/IEMEHTOB, NCCNENOBAHNE BEWECTBEHHOMO COCTaBa,
TEXHOMOMMYECKMX CBOMCTB pPyLbl. TWMbI: XUMUYECKUE, MUHEPANOrMYECKNE N TEXHONOrMYECKUE, NPOAYKTbI 06oralleHns
PYL Y LOBOAKN HEKOHONLMOHHBIX KOHLLEHTPATOB.

1. XuMnyeckue npobebl - 4518 onpeaeneHnst XMMUYecKoro coctaea pyabl, CofepXaHus B Hel NonesHbIX KOMNOHEHTOB.
Mpobbl oT6UpatoTCs NpY Nouckax, pasBeake v aKcrnayatauum MectopoxaeHus. Metoapl nccnenoBaHnm:
OMTWKO-CNEKTPabHbIA, XMMUYECKWIA 1 Ap.

2. MuHepanoruyeckue npobbl. MuHepanoruyeckue WTygHble Npobbi.

MwuHepanoruyeckue WTygpHble 0bpasLibl - ANs KA4EeCTBEHHON XapakTepucTnki pyabl. MayyatoTcs Makpockonuyeckme u
MUKPOCKOMMUYECKNe CBOMCTBA Py Libl, TEKCTYPHbIE U CTPYKTYPHbIE 0COBEHHOCTU, MUHEPaTbHbIE aCCoLMaLMN LEHHbIX 1
COMYTCTBYIOLLMX MMHEPAsIOB, XapaKkTep BTOPUYHbBIX U3MEHEHWI, pa3aMepbl MMHepPasnoB U 4p.

MwuHepanoruyeckue npobbl - 415 KONNYECTBEHHOM OLIEHKN, (POPM MPOSIBEHNS LIEHHBIX 9NEMEHTOB, PacnpeneneHns
LieHHbIX MUHEPAOB MO KPYMHOCTU 1 Ap. (0T6OpP 13 ChbiPOi pyLbl A0 €€ U3MENbYEHUS).

3. TexHonornyeckme npobebl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 4 n3 12. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma gucumnnuHbl "TexHonorndyeckas muHepanorua"; 05.04.01 "Meonorus”.

TexHonornyeckume - ofsi onpeneneHns TEXHONOrMYECKNX CBOMCTB NONE3HOr0 UCKOMAeMoro B npolecce oboralleHvs pya,
nepepaboTku kKoHueHTpaToB. OT6op Npob Ha BCex CTaausx pasBenku, B MpoLecce ropHo-oboratuTenbHbiX paboT Ha
MecTopoxaeHun. MNpenHasHaYeHe TeXHONornyeckux Npob: npeasapuTenbHas oLeHka 06oratumocTy pyabl, BbISCHEHWE
TEXHOJOMMYECKMX CBOWMCTB MOMEe3HOro nckonaemoro, paspabotka cxembl oboraweHns pyabl U NPoeKTMPOoBaHNS
oboratntenbHoOn ghabpukm.

4. MponykTbl oboraweHns pyn 1 LOBOAKM KOHLEHTPATOB.

I/I3y'-|eH|/|e KOHUEHTPATOB, MPOMEXYTO4YHbIX MPOAYKTOB, XBOCTOB, OTBAJ/10B. Twvnbl KOHUEHTPaToB: onoTaunoHHbIE U
rpaBuTaUMOHHbIE, MPOMNPOAYKTOB: NPOAYKThI dpnotaumm v rpasuTaunm. Mo cooepXxaHunio MmHepanos:
OOHOKOMMOHEHTHbIE NN CENNEKTUBHbIE KOHLIEHTPAThI. XBOCTbI bnotaumm v rpaemTaLnm NPOMNPOAYKThI,
XapakTepucTtmka UeHHbIX KOMMNOHEHTOB, X UCMO1Ib30BaHMe.

Bce npoaykTbl o6oraleHns UCCnenytoTCs MMHEPaNnorMYeCKMM aHanM3oM Ha CoOAEPXaHUe LeHHbIX MUHEPANOoB, BPEOHbIX
npuMecelt (MMHEPANoB), CTENEHN U3MEHEHNS MUHEPAIOB U T.4.

Tema 2. Tema 2. Bel,ectBeHHbIN cocTaB pyA. CTPYKTYPHO-TEKCTYPHblE 0CO6EHHOCTU pya. XMMUYEeCKUn n
MUHepanbHbIn cocTas pya. NpuHuMNManbHas cxema N3y4yeHUs BelL,eCTBEHHOro cocrasa pya. N3ydeHune
NpoayKToB o6oralleHus pya.

Llenb n3yvyeHns BelecCcTBeHHOro coctasa pya: BbisCHEHNe CBOWCTB MUHEepPabHOro Cblpbs ONA Ka4eCTBEHHOW OLEHKN U
TEXHONI0rn4eckom 06p8.60TKI/I. KayectBa pyA4 3aBUCUT OT: XMMNYECKOro, MMHepanorn4eckoro coctaea, Tekctyp,
CTPYKTYP, (OOPM NPOSABNEHNSA LEHHbIX 3N1EMEHTOB U BPeaHbIX I'Ipl/lMGCGI7I, CTeneHblo BTOPUYHbIX M3MEHEHN pyAObl.
TexHonornyeckune ceoncTaea pya cBA3aHbl C (pakTopamu: TPewmnHoBaToCTb, paB,D,p06J'IeHHOCTb, NOPUCTOCTb, a NHorga
XUMUYECKUIN 1 MMHepaﬂOFquCKMﬁ COCTaB BMeuWarwuwmx nopon.

1. N3y4eHne CTPyKTYpHbIX N TEKCTYPHbIX 0COBEHHOCTEN Py,

CTpyKTypHbIe 1 TEKCTYpPHbIe 0COBEHHOCTU Py L - AN peKoMeHaauuy paumoHanbHbIX Cnocob0B TEXHONOMMYECKOiA
06paboTku pyn. PopMbl, pasmepsl MUHEPanoB, KX pacnpeaeneHne B pyaax ? BaxHble doakTopbl Npy oboraweHun pya.

CTpyKTypHble 0COBEHHOCTU NS PyL LBETHBIX U PELKUX METANNOB: 1)3epHUCTbIE, 2)pacnana TBEPAbIX PACTBOPOB,
3)3amelleHusi, 4)MeTakonnonaHole, 5)0pobneHole.

2. MI3y4eHre XMM4eckoro cocTaea pybi.

OcHosHble okucnbl B pynax: ? SiO2, Al203, Fe203 Ca0, MgO, Na20, K20. Ux copepxaHune B pyaax 3aB1McuT ot
reHesnca. OnpenensaoTcs KONMMYECTBEHHBIM XMMNYECKM aHANN30M.

Bbibop cxembl 06paboTky pyapl Npy oboraweHun U MeTannypri4eckmx npoLeccax ¢ y4eToM 0co6eHHOCTeR XMMMYEeCcKoro
cocTaea pya, CoAepXaHus BpedHbIx NpuMeceli (CypbMa, MbllbsK, cepa).

3. MI3y4eHre MMHepanormyeckoro coctaea pyasbi.

MMHepaﬂOFMHeCKMM COCTaB pyabl npu: npensapuTesibHOM TEXHONOrM4eCkoMm OI'IpOéOBaHI/lI/I, netanbHOM nccnenosaHun
CocCTaBa pyn, CTeneHb UX XapakTepucTuku. OcCHOBHble MeToObl: OI'ITI/IKO-MI/IKDOCKOI'II/I‘-IGCKI/IIZ, peHTFeHOBCKI/IIZ n
CﬂeKTpaﬂbeIIZ, XnMmnyeckme Metoabl (TepMquCKMIZ aHanuns, anekTpoananna n ,El,p)

4. DOpPMbl HaX0XAEHUS LLEHHbIX 3/TEMEHTOB B pyOax.

OnpepneneHne LEHHbBIX 31IEMEHTOB B pyAe NpW OETaNbHOM N3Y4YeHUN BEWECTBEHHOrO cocTara. LieHHbI anemMeHT B pyaax
B dhopMax: MMHepPanoB, M30OMOPCOHOW NpUMecK, NPoaykTa pacnana TBEpLOro pacTsopa, MEXaHUYECKNX NPUMECEN 1 B
copbumoHHoM Tune. CoaepXaHusi LEHHbIX 31EMEHTOB (LBETHbIE, pelkue, AparoLeHHble MeTas bl) B PasfinyHbIX TUnax

pyA.
5. PasMmepbl 3epeH MUHEPanos.

Knaccuchrkauum MuHepanbHbIX 3epeH B pyaax no KpynHocTu. iccnenoBaHne TexHonornyeckmx npob: onpeneneqne
pasMepoB 3EPEH LIEHHBIX 1 CONYTCTBYIOWMX MUHEPANOB, a TaKXE MUHEPANOoB, COCTABAAOWMX BPELHYIO NMPUMECH.

6. MpuHUMNManbHas cxema Usy4eHns BeLEeCTBEHHOro cocTara pya.

Obwas npuHUMNUanbHas cxeMa MUHEPANOrMYecKoro U3y4eHns py, rmaeHble aTansl. VicxonHas pyna:
MUHepanornyeckne obpasubl, ApobneHas pyaa (MMHepanormyeckas Unm cokpalleHHas TexHonorndyeckas npoba), ux
JeTarnbHas xapakTepucTrka rno cxeMme.

7. Viay4eHre npoaykTos oboraweHns pya.

KoHueHTpaThbl, NPOMIPOLYKThl, XBOCTbI U3Y4aloTCs B NMPOLIECCE NPOBEAEHWS: conoTaumm, rpasutaumm. Metogbi:
XUMMYECKME (CNeKTparbHble) U MUHepanorvyeckue. KoHLeHTpaThl NoasepraTes fjanbHelwel obpaboTke 1 OBOIKE.
MeToapbl LOBOAKM KOHLEHTPATOB: FPaBUTALMOHHbIE, MarHUTHbIE, (PNOTALMOHHBIE.

Tema 3. Tema 3. MeToabl uCcCnenoBaHUs Py, UX OCHOBHbIE TUMbl, 0COOGEHHOCTU KaX,a0ro Metona, ux
ncnonb3oBaHMe MJ1s1 XapakTepPUCTUKM TEXHONjrMYeCcKUuX KauyecTB pyabl.

MeToapl M3y4yeHuns BeleCcTBEeHHOro coctaBa pya: XMMuieckne, ousmnyeckme, onsnko-xuMmyeckme, ontnieckme n op.
1. dusnyeckne mMetoabl.
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Mporpamma gucumnnuHbl "TexHonorndyeckas muHepanorua"; 05.04.01 "Meonorus”.

CnekTpasbHblii aHanM3 - XapakTepucTka (XMMUYECKOro) 3fIeMEHTHOrO CocTaBa pyabl UM MUHepana.
PeHTreHocnekTpanbHbIi aHanu3 - onpeaeneHne KoNMYeCTBEHHOrO CoAePXaHNsl 3NIEMEHTOB. PEHTreHOCTPYKTYPHBIi
aHanma - oasoBblii MUHEPANOrMYECKN aHann3. SNEKTPOHHAS MUKPOCKOMNUS, ONpeaeneHme MUKPOCTPYKTYP U TEKCTYP
Py, MAKPO3NEMEHTHbIN aHann3 MUHepanoB Npod unu KoHUeHTPaToB. PagnomeTpuyecknin aHanna UCXooHbIX Npob,
OTAENbHBIX MUHEPA/OB, MUHepanbHbIX (OpakLUWii, U NPOAYKTOB TEXHONOrMYECKOr0 N3y4YeHUs, CoaepXallmx
panunoakTVBHbIE 3N1eMeHTbI. VIHgppakpacHas CnekTpoMeTpUs - N3yYeHne CreKTPOB MOrOoWEHNS MHGPaKPACHbIX Ny4Yer
cBeTa MMHepanamu-BeLlecTBaMy B 3aBUCMOCTU OT BHYTPEHHETO CTPOEHMS BelecTBa v MrHepana. PesoHaHcHoe
MOrnoLeHne aNeKTPOMarHMTHbIX KonebaHuii - n3y4eHne pacnpeneneHns NpMMecei B MuHepanax, onpeneneHue
cBOOOHbIX PafuKanos, 0edpeKToB B KPUCTAIMYECKMX peLleTkax MUHepanos.

2. XMmnyeckme mMetoqbl.

TwWnbl XMUYECKOro aHanu3a npv N3y4eHnn BELLEeCTBEHHOro COCTaBa Pya;: KONMYECTBEHHbI XMUMUYECKUI aHanus
(onpepeneHne 0CHOBHbIX MOPOA00OPA3YIOLLMX OKMACIOB M XMMUYECKOro COCTaBa MUHEPAasoB), d)a30Bbli XMNYECKM
aHanma (Npu nay4eHun GOKCUTOB 1 OKUCTEHHbBIX PYL U 4p.).

3. P13NKO-XxMMUYecKne MetTopl.

TepMquCKMIZ aHann3 gnda nccnenoBaHMs CKpbITOKPUCTANNNYECKNX M TOHKOONCNEPCHbIX o6paaoBaH|/||7| (6OKCI/|TOB, rMWH,
FI/I,D.pOOKI/ICl'IOB), MUHepasioB 30H OKUC/IEeHUA, Kap6OHaTOB, BOOHbIX OKUC/TIOB 1 OPYrux.

4. OnTnyeckne metonpl

MwuHeparpaduyecknii MeTof onpeneneHve CBOWCTB MUHEPANoB, XxapakTepa BKpanneHuii pyaHbIX MHepasos B
NONMPOBaHHbIX Wnugoax. MeTporpaduyecknii MeTon ? U3yyeHne BMeLarolWyx Nopol, MUHepanbHOro cocTaea pya.
MMMepCUOHHBIA MeTon ? uayyeHune nokasartenein NpenomneHns MMHepanos NpPoaykToB oboraweHus pya.
NHgpakpacHas MUKPOCKONUS MPYMEHSeTCs LNS NCCNefoBaHNs HEKOTOPbIX CyNbdUA0B, CYNbGIOCONEN, NPOCTLIX 1
CNOXHbIX OKMCNOB B BNNXHEM MHIDPaKPACHOM CBETe.

5. MeTonbl KOHLEHTPALMUW U BbIOENEHUS MAHEPATbHBIX hpakLui.

Twvnbl MUHepalibHbIX quaKLI,I/IIZ pyAObl: MOHOMUHEPaAbHbIE, NONTMMUHEPA/IbHbIE KOHLEHTPATbI. MeTtonbl KOHUEHTpauum n
BbloeneHnsa MmHepasibHbIX q)paKLlMVIZ PasneneHune MuHepanos nog 6I/IHOKyJ'I9IpHOI7I nyn0|7|. PasneneHne NoCTOAHHbLIM
MarHMToOM " ANEeKTPOMarHNToOM Ons MMHepasnos C MarHMTHbIMA cBoncTBaMu. PazoeneHmne B TAXeNbIX XNOKOCTSAX
OCHOBaHO Ha MUCnoNnb3oBaHN pPa3nnynsa yaoebHblX BeCOB MMHEpPasioB. dnoTtaums - Mmeton oboralleHuns 1 BbloeneHns
CYyNbONAOB N HEKOTOPbIX HE CYyNbGOUAHBIX MUHEPATOB. MeTonbl xuMmyeckoro oboraileHus LWMPOKO NCNONb3YOTCA Npn
N3y4eHnn eelecTteBeHHoOro cocrtaea pya. MeTon ,EI,I/ISJ'IGKTpI/I‘-IGCKOVI cenapaunn MmHepanos No3BonsdeT pa3nennTtb
MUHepasnbl HA rpynnbl.

6. MeToabl nocYeTa KONMYECTBEHHOrO MUHEPANOrMYEeCcKOro cocTasa pya.

Onpep,eneHme KONM4yeCcTBeHHOro MmHepanorn4eckoro coctaesa pyn npu TexHonorn4eckom n3ydeHnn pyn - onpegeneHme
KONnM4eCcTBeHHOro MmHepanorn4eckoro cocrtasa pya. JNInHenHbIn MeToa. ToYeyHbIn MeTon - ans onpeneneHns
KONnn4yeCcTBeHHO-MMHepanormn4eckoro coctaea pyn 1 ropHbix nopon. KOM6I/IHI/IpOBaHHbII7I (BeCOBOIZ n reomeTpmquKMﬁ)
MeTo[ - HaBecCKa pyabl Nnn I'Ip06bl pasnenserca Ha dopakuum nNo yaenbHOMy BeCy N MarHUTHbIM CBOWCTBaM.

Tema 4. Tema 4. O6LMe cBeAEeHUS1 O CoAepPXaHUWN LLIeHHbIX KOMMOHEHTOB B pyAax. FpynnMpoBKu No Tunam
MeTannoB, no Tunam pya. MpombiwneHHble MUHepanbl. FPynnMpoBKa MeTansioB Mo NPOMBbILLIEHHOMY
NpUMeHeHuIo.

1. Pyobl CBMHUA, UMHKA U Meau.

XapakTtepucTuka pyn CBUHLA, LMHKA, Meau - pyLbl KOMMNEKCHOro Tvna. MNonesHble KOMMOHEHTHI - 30/10TO, cepebpo,
KaaMWii, UHAWIA, cenex, TENyp 1 Apyrue peakue anemeHTbl. [poMblwneHHble MruHepanbl. MuHepanornyeckue Tunbl pya
CBUHLIA W LMHKA, Meau.

2. MeawncTble necyanukn. OpyLeHeHUs Me4M B 0Cafo4HbIX MOpoAax. PacnpocTpaHeHHOCTb M TUMbl MPOMbIWNEHHbIX
MUHEPAoB B MEANCTbIX MECHaHVKax pasnnyHbiX MECTOPOXAeHU. MuHepanornyeckas v TeXHONornyeckas
XapakTepucTrka MeancTbix NecHaHmkoB. MrHepanornyeckmii aHanvma npoaykToB oboraleHus.

3. Pyabl anioMnHuns. ANOMUHWIA ? B 0CaA04HbIX, METaMOPINHECKUX N MarmaTmnyecknx nopogax. OCHOBHOE Cbipbe
NOMUHNEBON MPOMBIWAEHHOCTN BOKCUTHI.

4. Pynpl 3ono1a. MuHepanbl 3onota. 301070 B oOpMe CAMOPOLHOMO TUMA, XMMUYECKUX COEAVHEHWA 1 TBEPAbIX
pacTBopoB. CaMOpoHOE 30/10TO, COAepPXaHne Apyrux LeHHbIX MeTannos. Accoumauum 3010Ta, UX XapakTePUCTUKM.
DakTopbl, BAMSIIOWME HA TEXHONOMMIO N3BNEYEHUS 30/10Ta. TyMbl pyL 3010Ta, BAUSIOLME HA TEXHONOTUIO oboraleHus v
N3BEYEHNSI:

5. Pynpl MmonubaeHa v Bonbgopama. Obwme ceeneHus. MonmbaeH v Bonbgpam B MHTPY3USIX, KOMMIEKCHbIE Py bl
XWUMBHOrO 1 WTOKBEPKOBOrO TUMOB. KpaTkas xapakTepuctuka NpoMblLAEHHbIX MUHEPANOB Y MUHEPANOTMYECKMX TUMOB
pyL monubaeHa v Bonbgpama.

6. Pynpbl onosa. Obwme ceeneHusi. MecTopoxXAeHUsi 0noBa Beayluve hopMaLi: ONTOBOHOCHbBIE NErMaTnTh,
KacCuTepuT-KBApPLIEBYIO U KACCUTEPUT-CYNbAUAHY. MpOMBbILLIEeHHbIE MUHEpPanbl Fpynmnbl 0NoBa.

7. Pynpl TutaHa. Obwue ceefeHns. TUTaH SBNSeTCS 04HUM U3 Hanbornee pacrnpoCTPaHeHHbIX 3NEMEHTOB B 3€MHON
Kope. MNpoMblIlneHHbIE MHEPanbl FpyMnbl TUTaHa.

8. Pynpl nutnst u 6epunnus. Jintuinicopepxawme nermatutel. bepunnuiiconepxawme nermatutel. CnooyMeHoBbIe pyabl.
MpoMblwneHHble MuHepanbl. Kpatkas xapakTepucTuka.

9. Pynbl LMPKOHMS 1 HNOBUS. TeoxuMmyeckme 0COBEHHOCTY HMOBWS, TaHTana u LMPKOHNS 6nm3kn. KoHUeHTprpyoTCs B
OAVHAKOBbLIX F€0N0rMYeCcKmX yCrnoBusix, 06pasyst MECTOPOXAEHMS KOMMIEKCHOro Tuna.
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10. KonymbuT-umpkoHoBbie pyabl. MuHepanorudeckuin coctas. Cxema MUHepanormieckoro NccnenoBaHns
KONYMOUTO-LIMPKOHOBLIX PYI.

11. Pyabl TaHTana n Hmobus. KapboHatutsl. Oblwas xapaktepuctuka kapboHatntos. MuHepanornyeckuii coctas.

5. MepeueHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs No
AucuunnuHe (MoayIo)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNONHASTCS Mo 3aaHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U HA BHEayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayIMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4yHyIo 1 CNPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpaseHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMMHE.

OpraHnsauusi caMocTosTenbHO paboTbl 0ByHaoWMXCs PErNaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumm 1 ocyLecTBleHNs 0bpasoBaTenbHON AesaTensHOCTH No o6pasoBaTefbHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauum ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENBHONM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO o6pasoBaTtensHoro yupexaeHuns "KasaHckuii (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akThbl KasaHckoro (IpuBonxckoro) goenepansHoro yHusepcuTeta
"eonornyeckunii noptan GeoKniga - www.geokniga.org

HayuyHas anekTpoHHas 6ubnuoteka - eLIBRARY.RU

OnekTpoHHO-bubnnoTeyHas cuctema - http://e.lanbook.com/

OnekTpoHHO-6ubnnoteyHas cuctema - ZNANIUM.COM

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLMUMNIMHE (MOAYIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IOYAET OLEHOYHbIE
CpeLcTBa TEKYLEro KOHTPOMS M OLEHOYHbIE CPELACTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas MHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NNAHMPYEMBIM peldynbTatam 06y4eHns No LUCLUMNANHE (MOLYNIo);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsasnsdeMble K OEenCcTBuAM o6y'~|a|ou4|/|xcs|,
OEMOHCTPUPYEMbIM pe3yibTaTtaM, 3adaHns pa3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme SUCLMNAUHBI (MOLYNHO).

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLMUIMINUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3ydeHne OCHOBHOWM U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4alowmnMcs B 0AHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npaeoobnanatensamu;

- B NeyaTHoM Buae - B HayyHoii 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust Hay4yHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHUMOHHO 13 MoBOI TOUKM NpuW BBEAEHNM 00YyHaIOLWLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHW GONMOTEYHbIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

"eonornyeckuii noptan GeoKniga - www.geokniga.org

HayuHas anekTpoHHas 6ubnuoteka - eLIBRARY.RU

Cawt gnga reonoros - http://www.geohit.ru/

OnekTpoHHO-6mbnnoTteyHas cuctema - http://e.lanbook.com/
OnekTpoHHo-6ubnnoteyHas cuctema ZNANIUM.COM - ZNANIUM.COM

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauyeckme peKoOMeHOaLmum

nekuuu Mpocnywartb Kypc NeKuuii No TEXHONOrMYECKON MUHEepanorum, 03HaKOMUTLCS C OCHOBHbIMU
reHeTU4eCcKMMM TUnammn pyaHbIX U HepyaHbIX MECTOPOXOEHWIA, 03HAKOMUTLCSH C OCHOBHOM 1
JOMOJSTHUTENBbHOW PEKOMEHAYEMOWN NMTepaTypor, C PEKOMEHA0BAHHLIMM UHTEPHET canTamu,
03HaKOMUTbCS C Mpe3eHTauunsMmn no Temam ieKLMin, KoTopble NPoBOOUT NpernogasaTe/b, NPOBOANTb
3anuncy No nekUMoHHoMy Kypcy. CTyaoeHT OOMKeH YeTKO NPeacTaBnaTh Lenun 1 3a4a4m Kypca nekumi,
TBOPYECKM NOAXOANTb N YMETb aHanM3npoBaTb MHpopMaLmio, fenatb CaMoCToATENbHbIE BbIBOAbI MO
TemMam nekuui.

npaktuyeckue | BoinonHeHne npakTuyeckmx paboT NpoBoaMTCS Nnod PykoBOACTBOM NpenofasaTtens B ayauTopHoe
3aHATUS BpeMs paboTbl B crielnan3npoBaHHon nabopatopun:
1)C MCNoNb30BaHNEM KONNEKLMA MONe3HbIX McKonaeMbiX Kadoeapbl permoHanbHo reonorum n
NoNe3HbIX NCKOMAaeMbIX N0 KOHKPETHOM TeMe Mo nnaHy 3aHaTuin. CTyIeHT nonyyaeT 3ajaHve y
npenonasaTtens NOTOK Mo U3y4aeMoit TeMe, 3HAaKOMUTCS C KONNeKUUsiM1 obpasLoB py NonesHbIX
nckonaembix. ObpasLbl HAXOAATCS B KAPTOHHbIX KOPOBOUYKax C 9TUKETKOM, rae nmeetcs
NHdpopMaums: Homep obpasLia, HOMep NoTka, HasBaHue obpasua pydbl, FeHeTUYeCKUii TUN pyasbl,
mMecTo oTbopa obpasua.
2)[Mpu BLINONHEHWN NPAKTUYECKUX PaboT CTYAEHT MOXET MoMb30BaTbCs PEKOMEHA0BaHHOM
nnUTepaTypoii, METOONYECKUMI NocoBMsSIMI MO NONe3HbIM UCKONaeMbiM PasfnyHbIX FreHEeTUYECKMX
TUMOB, KOTOPbIE OH MOXET MOMyYuTb Yy Npenoaasartens Unn ckayatb Ha caiite 6ubnuotekn KoY.
Lo BbINONHEHUS NPaKTUYECKNX PpaboT CTYAEHT OOMXEH 03HAKOMUTLCS C TEOPETUYECKMM
mMartepuanoM, KOTOpblil n3naraeTt npenoaaBaTesb, 03HAKOMUTLCSA C MaTepuanamm NpeseHTaLui,
MONYy4YNTb KOHKPETHOe 3adaHue Nno paboTe ¢ KONNeKUUsMM Pyl NoNieaHbIX NCKONaeMblX, MPOBOAUTbL UX
IeTanbHoe Makpo 1aydeHue.
JeTanbHo M3y4aloTcs TEXHONOrMYecKue XxapakTepUCcTMKN pya PasiNyHbIX MECTOPOXOEHWM, UX
reHeTnyeckue TUMbl, CBA3b TEXHONOTMYECKMX CBOMCTB U reHeTnYeckux ocobeHHocTen pya. CTyaeHT
NPOBOAMT CPABHUTENbHbI aHANN3 TEXHONOMMYECKUX CBOMCTB Pyl Pas3nnyHbIX reHeTMYECKMX TUMOB.
MpoBoauT obobleHne Matepuana, nenaet 060CHOBAHHbIE BbIBOAbI O paLMOHANbHOW CXeMe
TEXHONOrn4eckol nepepaboTKn KOHKPETHOrO reHeTMYeckoro Tuna pyn. Mpu aToM Heo6xoauMo
Y4MTbIBATb TUMbI PYO U MX TPYNMUPOBKY MO COAEPXKaHUIO U KONNYECTBY LIEHHbIX KOMMOHEHTOB.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | CamocTosiTenbHas paboTta MarMcTpoB NPOBOANTCS:MPOBOAMTCS COrNacHoO nporpamme Kypca

TenbHasi TexHonornyeckas MuHepanorus.

pabota B xone BbINONHEHUS| caMOCTOATENbHON paboThl CTyAEHT OCBaMBaeT MaTepuvalbl, CBS3aHHbIE C
reonormYeckomn xapakTepucTKon oopMMPOBaHNS PasMYHbIX FTEHETUYECKMX TUMOB MECTOPOX AEHMA
nonesHbIX Nckonaemblx. PaccmaTpuBaeT yCnoBumsl oOPMUPOBAHUS Pa3NNYHbIX TUMOB MONE3HbIX
MCKOMAaeMblX, 3HAKOMUTCS C MHEpPanbHbIM COCTABOM PyL, OCHOBHOIO 11 BTOPOCTENEHHOMO TUMOB.
WNayyaeT chopMbl 3aneraHns pyaHbIX Te, 0COBEHHOCTSMU CTPYKTYPHO-TEKCTYPHBIX XapakTepucTk
pya. Bonbluoe BHMMaHVe Npw BbINOMHEHNW CaMOCTOATENbHON paboThl LOMXHO obpalyaTbes Ha
0CcobeHHOCTY pynoobpasoBaHns PasMyHbIX rEHETUYECKMX TUMOB, BMSIIOWMX HA TEXHOMOMMIO X
paspaboTku 1 oboraweHuns, a Takxe Bbibopa MeToL0B TEXHONOrMYecko 06paboTkn pya pasnnyHbIX
reHeTMYeckux TMnoB. [JeTanbHo U3y4arTcs reofiormieckue XxapakTepucTukm MECTOPOX AEHUI,
reHeTMYeckue TUMbl Pya MECTOPOXAEHUI NONEe3HbIX cKonaeMblx. [ony4YeHHble pe3ynbTaTbl CTYAEHT
0606wwaeT, nenaet 060CHOBAHHbIE BbIBOAbLI O PALMOHANBHON CXEME TEXHONOrMYeCcKol nepepaboTku
pya. MpoBOANT CPaBHUTENbHBI aHANN3 TEXHONOTMYECKNX CBOMCTB Py pasnuyHbIX FeHeTUHECKUX
TnoB. CTyOeHT LOMKEH OCBOWTb MOHATUE O NMPOMBIWIEHHBIX MUHEpPanax v NMPOMBbILWIEHHOM
NMPUMEHEHUN OTAENbHbIX TUMOB pya. Mpy 3TOM y4nThIBaTb rPYNMMPOBKY METanNoB. Mpy BeINONHEHUN
nabopatopHbIx paboT NPOBECTY rPYNMMPOBKY METANNIOB MO NPOMbILLIEHHOMY NMPUMEHEHWIO, BbIAEUTD
pasnunyHble rpynmnbl MeTaNoB MO UX NMPOMBIWNEHHOMY NMPVIMEHEHIO
Mpw BBINOMHEHNW CaMOCTOATENBbHON PaboTbl MOXHO UCMONb30BaTh KOMNEKLWIA PyAHbBIX MONE3HbIX
MCKOMAaeMbIX PYLHbIX Y HEPYLHbIX MONE3HbIX MCKoNaeMblx KaddeLpbl PErMoHanbHON reonornm 1
nonesHbix nckonaembix. Mpu aToM ob6palwaTte BHUMaHE Ha MUHEpPanbHbI/i COCTaB Py,
CTPYKTYPHO-TEKCTYpPHbIE XapakTepucTuku pyn. Ocoboe BHUMaHve obpaliate Ha reHeTUYEeCKMiA TN
PYyLO pasnuyHbIX MECTOPOXAeHWIA. [ins 3akpenneHust HaBblkOB paboThbl C KONNEKLMUSMUA Py L MONE3HbIX
nckonaeMmblx, He0HX0AMMO U3Y4UTb KOHKPETHbBIE TUMbl MECTOPOXAEHMA Poccun, ycnoBns mx
06pa3oBaHus Ans Lenen pekoMeHaaunm paLmoHanbHoMm CXeMbl UX NepepaboTku.

3avet 3a4éT HaueneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHMS amcumnnivHbl. Obyyatowmincst nonyyaeT BONPOC
(Bonpochkl) Nnbo 3apaHue (3a4aHust) U Bpemsl Ha NoLAroToBKy. 3a4éT NPOBOAMTCS B YCTHOM MK
nMcbMeHHoM goopme. OLeHMBaeTCs BlafeHne MatepuanoMm, ero CUCTEMHOE OCBOEHME, CroCOBHOCTb
MPUMEHSITb HYXXHbIE 3HAHUSI, HABbIKW 1 YMEHWS Npu aHanuae nNpobreMHbIX CUTyaLnii 1 peeHnn
NpPakTUYeCcKmxX 3adaHnii.

Llns NoaroToBKkM K 3a4eTy HE0HX0AMMO: 03HAKOMUTLCS C Y4EOHO-METOANHECKON N PEKOMEHOYEeMO
nuTepaTypon, NPOCMOTPETL 3anNncK No NEKLNOHHOMY KypCy, MPOCMOTPETb NPe3eHTaunm nekuui,
MPOCMOTPETH BbIMNONHEHHYIO NMCbMEHHYI0 paboTy. KnioyeBbiM TpeboBaHneM npu NOAroTOBKE K 3a4eTy
BbICTYNaeT TBOPHECKMI NOAXOL, yMeHNe obpabaTbiBaTe 1 aHaNM3MpoBaTb MHpopMaLIMIO, AenaThb
camocTosiTeNbHblE BbIBOAbBI, 000CHOBLIBATL LIENeco0bpasHOCTb 1 3GPEKTMBHOCTE Npeanaraembix
pekoMeHAaUuni U peweHnii Npobnem, YHETKO 1 NIOrMYHO U3naratb CBOW Mbicin. MoaroToBky K 3a4eTy
cnefyeT Ha4YMHaTb C NMOBTOPEHNSI COOTBETCTBYIOWEro pasaena y4ebHrka, y4ebHbIX nocobuii no
[aHHOW TeMe 1 KOHCMeKTOoB nekuuid. Mpu noaroToeke K 3a4eTy HeobxoanMo 0bpaTnTb BHUMaHME Ha
MPUHLMNMAaNnbHbIe cXeMbl 060raweHnst pasinyHbIX TUMNOB Py, 0XapakTepn3oBaTb OCHOBHbIE 3Tambl
oboralleHns pya B 3aBUCUMOCTU OT Fr€HETUHECKOro T!na pynd U MUHepPasbHOro CocTaea.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHGOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOWM paboTbl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
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KoMnbloTepHblii Knacc.
CneuvanunsmposaHHas nabopaTtopusi.

12. Cpe.n,cma ajantauumuv npenogasaHus aucUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX NoNb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOpPMaLNio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenadn MHopMaLum, opraHn3aumm pasnmnyHbIX
POPM MHTEPAaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B TOM Yncne BebnHapoB, KOTopble MOryT
6bITb NCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOAENCTBUS BCEX Y4aCTHUKOB
ONCTaHUMOHHOro 06y4eHns, NPoOBEOEHUS CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3alWUTbl BbINONHEHHbIX paboT,
NpoBeaeHNs TPEHMHIOB, OpraHM3aunn KONeKTMBHOM paboThbl;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 4Jis OPraHnu3aLummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTPOnS;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaNNMOOM Unn nnUOM Cc orpaHM4eHHbIMMN BO3MOXKHOCTAMN
300p0BbSA hOpPM I'IpOMe)KYTO‘-IHOM arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIBHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yem Ha 90 MUHYT;

- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHoM no HanpasneHunto 05.04.01
"'eonorng" n marnctepckom nporpamme "lreonorns MECTOPOXAEHUI MNONE3HbIX MCKOMaeMbIX".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.5 TexHonorudeckas MuHepanorns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 05.04.01 - Feonorus

Mpodhunb NoAroTosku: [eonornsg MecTopoXaeH1n NONE3HbIX MCKONaEMbIX
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 2018

OcHoBHas nuTeparypa:
1.060raleHvie nonesHoix nckonaemolx: YyebHoe nocobue/fyknHa K.N., AkywknnB.M., MyknakosaA.H. - M.: HAL|
NH®DPA-M, 2016. - 224 c. Pexum goctyna: http://znanium.com/bookread2.php?book=501567
2. CasoHoB, A. M. MNeTporpagousi MarmaTn4yeckux nopof [SnekTpoHHbIl pecypc] : y4eb. nocobue / A. M. Ca3oHoB. -
KpacHosipck : Cnb. gpenep. yH-T, 2014. - 292 c. - ISBN 978-5-7638-2977-8 - Pexxum goctyna:
http://znanium.com/catalog.php?bookinfo=508023
3.boHpapes B. . OcHOBbI MUHEpPanorum 1 Kpuctannorpagoum ¢ anemMmeHTammn netporpadomm: YuebHoe nocobue /
B.M.Boxpapes. - M.: ®@opym: HALL MIHD®PA-M, 2015. - 280 c. - (Bbicwee obpasosaHue). ISBN 978-5-00091-028-3 -
Pexwum goctyna: http:/znanium.com/bookread2.php?book=497868

JononHutenbHas nuteparypa:

1. BparuHa, B.W. Kpuctannorpadus, MuHepanorus u oboraieHune nonesHblx uckonaembix: y4eb. nocobue / B. U.
BparuHa. - KpacHosipck: Cub. chenep. yH-T, 2012. - 152 Pexum poctyna: http:/znanium.com/go.php?id=492236

2. Knumos, I'. K. Haykun o 3emne: YuebHoe nocobue / I".K. Knumos, A.N. Knumosa. - M.: MH®PA-M, 2012. - 390 c.
Pexwum goctyna: http:/znanium.com/bookread.php?book=237608

2. UblkuH, P. A. KanHo3oii HuxHero lMpuaHrapbs. 'eonorna un nonesHsie uckonaemole: MoHorpadus / P. A. LbikuH, H.
H. Monoga. - KpacHosipck: Cubupckuii dpeaepansHblii yHueepcuteT, 2010. - 145 c. Pexunm goctyna:
http://znanium.com/bookread2.php?book=443261

3. Kopxoga, P.B. OboralieHve pya LBETHbIX METaNNoB [DNeKTPOHHIA pecypc] : yuebHoe nocobue / P.B. Kopxoea. ?
OnekTpoH. oaH. ? Mockea : MMCUC, 2012. ? 55 c¢. ? Pexum poctyna: https://e.lanbook.com/book/47425

4. Hukonaes, A.A. [Jobblya, NoLrotoeka u oboralleHve cblpbsi LBETHbIX METaNN0B [SNeKTPOHHbIN pecypc] : y4ebHoe
nocobue / A.A. Hukonaes. ? 9nekTpoH. faH. ? Mockea : MMCWC, 2013. ? 53 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/47431
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.5 TexHonorudeckas MuHepanorns

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noagrotosku: 05.04.01 - Feonorus

Mpochunb NoAroToBku: [eonornsg MecTopoXaeH1n NONE3HbIX NMCKONaEMbIX
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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