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PABOYAS ITIPOTPAMMA U CHUIIJIMHBI
IIPUEM 2018 r.
®OPMA OBYYEHMSI ounas

| TeopeTHyecKne 0OCHOBBI KPHCTALIOrpaduA U MAHEPAJIOrAH

Hamnpasnenne noarotosku/ | 21.05.02 «IIpuxiaagaast reoxornsn
CIIENHATIEHOCTH

O6pa3zoparenpHast nporpamMMa | IIpakiaagaasi reooras
(HampaBIeHHOCTE (IPOGUIH))

Crnenuami3anus I'eostorust HedTH H rasa

VpoBens 06pa3oBaHus | BEICIIee 00pa30BaHHUE - CIEIMATATET

Kype | 1,2 | cemectp 13,2
TpynoeMKoCTh B KpeAMTax 5
(3aYETHBIX €AUHUIIAX) 32
Busl yueOHOH AEATEIBHOCTH BpemeHnHoOM pecypc
Jlexnum 48
KonrakTtHas (aytuTopHas) IIpakTHYeCKHEe 3aHATHS
pabora, 9 JlaGopaTopHBI€ 3aHATHS 72
BCET'O 120
CamocrosTenpHas paboTa, 4 60
UTOT'O, 1 180
Buz mpoMexyTouHo# | 3k3amen, | OGecrneuusaromiee or
aTTeCTallud 3a9€T MOJIpa3ICJICHHUE
3aBenyromuii kadeapoi — I'ycesa H.B.

PYKOBOZHTEI /—\
OTJIeNIeH s TEOJIOTHH Ha

npaBax Kadeapsl

PyxoBogurens OOIT 4 Crpoxosa JLA.

IIpenonasatens ‘W ‘ Hogocenos K.JL.




1. Ilesin 0cBOEGHHUSA TMCIATIIAHBI

[lensMu  OCBOGHHMS JUCHMIUIMHBI  SBISETCS  (OPMHpOBaHHME Yy  OOydarommxcs
onpenenenHoro OOIT (m. 6. OO6meit xapaktepuctukun OOII) cocraBa KOMIETEHUIMH IS
HOATOTOBKH K NPO()eCCHOHANBHON IESTEIHbHOCTH.

PeSyJ’leaTbl COCTaBJIﬂlO]HMe pe3yJibTaTOB OCBOCHHUSA (IICCKPHHTOPLI
Kon 0CBOECHHS KOMIIETeHIHii)
KOMIIETCHIIUH HaunmeHoBanue KOMIIETEHIINH [0)0)11 Hanenoranne
Kon
P10 Hagbikamu onpejienieHust TUTIOB
TOPHBIX TIOPOJ ¥ MUHEPAJIOB,
IIK(V)-1. Bl | HaBbIkamMu BU3yallbHOM JUATHOCTUKHU
MUHEPAJIOB U UX
T'oToBHOCTE KpucTayuiorpahudeckux Gopm.
KCIIOJIb30BaTh JlmarHocTupoBaTh MUHEPATBHBIH
TEOPETUIECKHE COCTaB TBEPJIbIX MOJIE3HBIX
3HAHUS MPH IIK(Y) -1.Y1 | uckonaeMbIx U ONpeNIEeNsATh
BBITIOJTHEHUN MOCTIEIOBATENIEHOCTD U YCIIOBUS HX
I[IK(Y)-1 | mpon3BOACTBEHHBIX, o0pa3zoBaHus
TEXHOJIOTHYECKUX U OcHOBHBIE 0OCOOEHHOCTH
WH)XCHEPHBIX KPUCTAJUTMYECKUX BEIIECTB U MX
WCCIIEOBAHUH B CBOWCTB, MPOCTbIC (HOPMBI U
COOTBETCTBHH CO CUMBOJTBI TPpaHEl KPUCTAILIOB,
CIIeIaan3anuen TK(Y) -1. 31 | puznyeckue CBOKUCTBA,
TUIIOMOP(QH3M MUHEPAIIOB, YCIOBHS
WX HAXO0XJICHUS U 00pa30BaHMS,
TUTIUYHBIE ITapareHeTHYECKUe
acconualuu
2. Mecto nucuumiannsl (moayJsi) B ctpykrype OOII
Jucuuniamxaa OTHOCHUTCH K BAPUATUBHOU 4acTHU MEXK AU CLIUTUIMHAPHOTO

npodeccuoHaibHOr0 MoyJist biioka 1 yue6HOTO TI1aHa 00pa3oBaTEILHON MPOrPaMMBI.
3. [Inanupyemsble pe3yJibTaThl 00yYeHHs 10 THCIUTIIIHHE

[Tocne ycnenHoro ocBO€HUs JUCHUILIMHBI 0yayT chOpMUPOBAHBI PE3YyIbTaThl O0yUEHUS:

Tlnanupyembie pe3yJibTaThl 00y4eHHsl 0 JUCIUILIHHE Komnerenuus
Kon HaumenoBanue
P/l 3HaTh OCOOCHHOCTH KPHCTAIMYECKOro crpoeHus, xumuueckuit | [TIK(Y)-1

coCTaB, (PU3MYECKIE CBOWCTBA M TEHE3WC MUHEPAJIOB.

Pl12 JIMarHOCTHPOBATh MHUHEPAJTBI, PEKOHCTPYHUPOBATH IPOIIECCHI HK(Y)-1
MUHEPaT000pa30BaHUs, aHATU3UPOBATH MPUPOIHBIC TTAPATCHE3UCHI U
000011aTh MOJTy4YEHHBIE T€OJIOTHYECKUE MATCPUAITBI

PJ13 [IpoBoauTh MccaeAOBaHUS MPU PEIICHUH KomniaekcHwvix uniceHepuvix | IIK(Y)-1
npobnem B 00JIACTU MPUKIAOHOU 2e0so2uu, BKIIOYAsl HCCIICTOBAHUS
TUIIOMOP(HBIX 0COOCHHOCTEH MUHEPAIOB, 0COOEHHOCTEH MPUMECHOTO
cocTaBa, KpuctautoMopdororuu

OneHoYHbIE MEpONPUATUS TEKYIIEro KOHTPOJS W TMPOMEXKYTOYHOH aTTecTaluu
MPEJICTABJICHBI B KAJCHIAPHOM PEUTHUHT-TIAHE TUCIUTUTHHEIL.



4. CTpyKkTypa U colepxaHue IUCUUILTHHBI

OcHoBHbIC BUbI Y4eOHOMH 1eATEeJbHOCTH

Pasjesnl AMCHUTIMHBI Dopmupyemblii Bujabl yueOHo# JesATeJbHOCTH O6bem
pe3yabTar BpeMeHH,
00yyeHus no 4.
JIHCHHILJIHHE
OnucarejibHasi MUHEPAJIOTUS PI-1,3 Jlexun 48
JlaGopaTopHble 3aHATHUS 72
CamocrosiTenbHas paboTa 120

CopeprkaHue pa3iesoB AUCITUTUTHHBI:

Onucamenvhasn Munepaiocun

Knaccudukanms munepanos. OO0mmas xapakTepucTUKa, XUMUUECKHI COCTaB, (U3UIECKUE
CBOﬁCTBa, ANArHOCTUYCCKHUC TIPU3HAKHU, TCHE3UC, IPOMBIIIICHHOC 3HAUYCHUC MUHCPAJIOB
COOTBETCTBYIOLIUX TUIIOB, KJIACCOB (ITOAKIJIACCOB), TPy (MOATPYIII).

Tembl JeKkumii:

1. Tloaxmacc cioeBbIX CHIIMKATOB. I'pyIma Tajabka, rpymnmna cirol.
2. I'p. ruapociiofi, Tp. XpYHKUX CITIOI.

. I'p. X7IopHUTOB, I'p. KAOTUHUTA-MOHTMOPHUIUIOHHUTA, TP. CEPIICHTHHA.

. Iloaxnacc kapkacHbIX cUIMKATOB. [loseBbie mmarsl.

. Tloaxmnacc kapKacHBIX CUIMKATOB. DeNbaIINaTONAb], IEOTUTHI.

. Kiracc kapOoHaTsI.

. Kuacc xap6oHnatsl.

. Kiacc cynbdatsr.

9. Kiacc cynbsgatsl. ['pynna MuHepaioB pacCTBOPUMBIX B BOJE U 00JIaJaOIINX BKYCOM.

10. Knacc Bosmbdpamarsl ¥ MOJIUOIATHI.

11. Knacc docatsl, apceHaThl U BaHAIATHI.

12. Knacc docdatsl, apceHaThI 1 BAaHAAATHI.

13. Knacc 6opaTsL.

14. PactipocTpan€HHOCTH MUHEPAJIOB B 3¢€MHOM KOpE.

15. DnemenThI-npuMecu B MuHepanax. [Ipumecu cTpyKTypHbIE U HECTPYKTYpPHBIE.

16. MuHepanbsl-HOCUTETN U MUHEPAJIbl KOHLIEHTPATOPhI MPUMECHBIX 3JIEMEHTOB.

17. UzomopdubIe cMecH. Y CTOWYMBOCTh CMEIIAHHBIX KPUCTAIIOB.

18. Pacnag cMemaHHBIX KPUCTAUIOB B 9H/IOT€HHBIX U 9K30T'€HHBIX YCIOBHSX.

19. [luarpaMmbl XUMHYECKUH COCTaB — (PU3MUECKUE CBOIMCTBA CMEIIAHHBIX KPHUCTAJIIOB.
['padpuaeckoe n3o6paxkeHne N30MOPPHBIX CMECEH.

20. AkneccopHble MuUHEpaibl. OmnpeeneHue akeccopHbIXx MUHepanoB. MeToasl oToopa
po0 B MOJIEBBIX YCIOBHUSIX.

21. JIabopaTopHble MeTO bl 00PaOOTKH MPOO ISt M3BJICYEHUS AaKLECCOPHBIX MHUHEPAJIOB.

22. 3HayeHHE aKIIECCOPHBIX MMHEPAJIOB KaK JIONOJHUTENbHbIX  HHIUKATOPOB
NETPOreHe3HCca, METAIJIOTCHUH MarMaTHYeCKUX TeJl U JPYTUX BOIPOCOB.

23. TunomopduszMm MuHEpaIoB W TUNOMOpQHBIE mnpu3Haku. ConaepkaHUE TOHSITHUS
«TunomMopusM» B cBete pa3BuTus uaei A.E. depcmana.

24, TuntomopdHBIE 0COOCHHOCTH MUHEPATIOB KaK MHANKATOPHI YCIOBUM UX 00pa30BaHUS:
XUMHUYECKHH COCTaB MUHEPAJIOB, M30TOMHbBIE OTHOIIEHUS 3JIEMEHTOB, MOP(OIOTHS
KPUCTAJIJIOB W  arperaToB MHUHEpaJioB, (U3MYECKHe CBOMCTBAa MUHEPAJIOB,
CTPYKTYpPHBIE 0COOCHHOCTH MHUHEPAJIOB, BKIIOYCHHUS B KPUCTAIIJIAX MUHEPAJIOB.

RSNV AW

Ha3Banus 1adopaTopHbix padoT:
1. dusnueckue CBOWCTBA, JUATHOCTUYECKUE XApAaKTEPUCTHUKH MHUHEPAIOB TPYIIIbI



TaibKa, TPYIIa CIOI.

2. Qdusuyeckue CBOMCTBA, JUATHOCTHUYECKHE  XapaKTEPUCTUKU  MHHEpAJOB  TP.
TUAPOCIION, TP. XPYIKHUX CIIOL.

3. @dusuyeckue CBOWMCTBA, JUArHOCTHUECKHUE XapAaKTEPUCTHUKU MUHEPAJIOB I'P. XJIOPUTOB,

Ip. KAOJIMHUTAa-MOHTMOPUJUIOHHUTA, TP. CEPIICHTHHA.

[Toaknacc kapkacHbIX CHIIMKATOB. [loseBbie mmarsl.

[Moaxmacc KapKacHBIX CHIIUKATOB. DeIbIIMATON b, [[EOTUTHL.

Kiacc kap6onatsl. ['pynmna kaneiura, Tp. aparoHuTa.

Knacc kapbonartsr. I'p. kapbonaroB meau. ['p. conpl.

Kiacc cynbdarsr.

Knacc cynbdartsl. ['pymnna MuHepanoB pacTBOPUMBIX B BOZE U 00JIaAAIONIUX BKYCOM.

Kiacc Bonb(hpamaTsl 1 MOTHOAATHI.

Knacc Bonbpamatel 1 MOIHOATHI.

duznyeckue CBOWCTBA, IUATHOCTUYECKUE XapaKTEPUCTUKUA OCTPOBHBIX CUIIUKATOB.

dusnuecKkue CBONCTBA, AUArHOCTUYECKHE XapaKTEPUCTHKH KOJIbLIEBBIX CHIIMKATOB.

14. ®uznueckue cBOMCTBA, MATHOCTUYECKHE XapaKTEPUCTUKH 1IETIOYEYHBIX CHIIUKATOB.

15. ®usnueckue cBOICTBA, IMArHOCTUYECKHE XapaKTEPUCTUKH JICHTOUHBIX CUIIMKATOB.

16. ®uznueckue cBOMCTBA, AMATHOCTUYECKUE XaPAKTEPUCTUKH CJIOEBBIX CUIIMKATOB.

17. I'pynma XJIOpHUTOB, TP. KAOTUHUTA-MOHTMOPHIIJIOHUTA, TP. CEPIICHTHHA.

18. ®usnueckue cBOMCTBA, AMATHOCTUUECKUE XapaKTEPUCTUKHN KapKaCHBIX CUIIMKATOB.

19. IloneBbie mmarsl.

20. OenpamaTonabl, IEOIUTEL.

21. Knacc docdarsl, apceHaTsl 1 BAaHAIAThI.

22. Kimacc 6opartsl.

23. 3akperieHue U3y4eHHOro MaTepuana, CaMOCTOATENbHAs TIMarHOCTUKAa MUHEPAJIOB.

24. DneMeHTHI-IpUMecH B MUHepaiax. [IpruMecu cTpyKTypHBIE U HECTPYKTYpHBIE.

25. MuHepanbl-HOCUTEH U MUHEPAITBI KOHIIEHTPATOPHI MPUMECHBIX 3JIEMEHTOB.

26. Pacniai cMeIIaHHBIX KPUCTAJJIOB B 3HJOTEHHBIX M 9K30T€HHBIX YCIOBUSIX.

27. JlnarpaMMbl XMMHYECKHH cOCTaB — (PU3NYECKHE CBOWCTBA CMEIIAHHBIX KPUCTAJLIOB.

['padpuaeckoe n3o00paxkeHne N30MOPPHBIX CMECEH.

Axueccopable MuHepaibl. OmpeeneHre aKIecCOpHBIX MUHEpanioB. MeToasl oTOopa

po0 B MOJIEBBIX YCIOBHUSIX.

JlaGopaTopHbie METOABI 00PaObOTKU MPOO /IS U3BJICUEHUS aKIIECCOPHBIX MUHEPAJIOB.

3HaueHUEe  aKIECCOPHBIX  MHMHEPAJIOB  Kak  JOMOJHUTEIbHBIX  UHAUKATOPOB

NETPOreHe3HCca, METAIJIOTeHUH MarMaTHYeCKUX TeJ U JPYTUX BOIPOCOB.

Tunomoppuszm MuHepanoB u TUNoMopdHble npusHaku. CojaepkaHue TOHSATHS

«TUnomMopu3M» B cBete pa3BuTHs uaei A.E. depcmana.

TunomopdHbIE 0COOCHHOCTH MHUHEPAIOB KaK MHIWKATOPHI YCIOBUH MX 00pa30BaHUS:

XUMHUYECKHH COCTaB MUHEPAIOB, M30TOIHbBIC OTHOIICHUS 3JIEMEHTOB, MOpdoorus

KPUCTAIIJIOB M arperaToB MUHEPaoB, (PU3MUYECKHE CBONCTBA MUHEPAJTIOB, CTPYKTYPHbBIE

0COOEHHOCTH MUHEPAJIOB, BKIIOUYEHHUS B KPUCTAJUIAX MUHEPAJIOB.
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5. Opranuszanusi CaMOCTOSTeIbHOM PadoThI CTYA€HTOB

CamocrosTenbHas paboTa CTYyOEHTOB MNpPH M3YYCHUU  JUCHHUIUIMHBI  (MOIYJIS)

IpelyCMOTPEHA B CIEYIOUINX BUAaX U (hopmax:

PaboTta ¢ JIeKIMOHHBIM MaTepHaloM, TOUCK M 0030p JHUTEpaTyphl U 3JICKTPOHHBIX
MCTOYHHUKOB HH(OPMALIUH 110 MHUBHYyaJIbHO 33JaHHON IpobieMe Kypca;

[ToaroroBka k 1abOpaTopHBIM paboTaM, K MPAKTUUECKUM U CEMUHAPCKUM 3aHITHIM;
N3ydenue Tem, BBIHECEHHBIX HAa CAMOCTOATEIbHYIO TPOPAOOTKY;

ITonroroBka K OLEHUBAIOLUIUM MEPONPUATHUSIM;



6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieYeHHe U CUNILTUHBI

6.1. YuyeOHo-MeTOqMYECKOE OOecTIedeHHe
1. bynax A. I'. Munepanorus [DneKTpoHHBIN pecypc] : y4eOHHK B 3JIEKTpOHHOM (hopmate /
-M: Axanmemus, 2011. — 1 Mynsrumenua CD-ROM. — Beicmiee mnpodeccnoHanbHOe
obpazoBanue. Cxema gocryna: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-114.pdf
2. Kypc munepanoruu : yae6Hoe nmocobue / A. I'. berextun; nox pen. b. U. [Muporosa, b. b.
[xypckoro.— 3-e u3a., ucrp. u gom..— Mocksa: K[V, 2010.— 736 c.
3. [ackonsckasi, Mapuanna IlerpoBna. Kpucramnorpagus : yue6Hoe mocodbue / M. II.
[Tackonbckas. — 3-e uza., nepepad. u gomn.. — ExarepunOypr: FOnmanna, 2016. — 375 ¢
4. Epmonos, B. A.Jeomorusa. Y.V. Kpucramnorpapusi, MHHEpaJoruss U T€OJIOTHUS
KaMHecaMoIBETHOTO ChIpbsi: / EpmornioB B.A.. — Mocksa: ['opHas kaura, 2009. Cxema goctyna:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=3232
5. Eropos-Tucmenko F0.K. Kpucramnorpadus u kpuctammoxumusi: yaeOHUK / MOCKOBCKUI
rocynapcTBeHHblll yHuBepcuTeT uM. M. B. JlomonocoBa (MI'Y). — 2-e u3a..— Mocksa: K/,
2010. - 588 c.

e JlonmonmHUTeNbHas JIUTEpATypa:
1. CmonbsanHOB H.A. [IpakTHueckoe pyKOBOJCTBO IO MUHEPAIOTUH : yueOHOe nmocodue /—
2-e u3n., uctp. u gom.. — M: Henpa, 1972. — 357 c. Cxema nocryna: http://e.lanbook.com/books
2. Hosocénos, Koncrantun JleonnmoBud. OCHOBBI T€OMETPHYECKOW KpucCTauiorpaduu:
yueOHOe mocobue [Dnektponuwii pecypc] / K. JI. HoBocénoB; HarmumonanbHbIi
uccnenoBarebckuii Tomckuii nmomutexuuueckuid yHuBepcuteT (TIIY). — 1 xoMmbrOTEpHBIN
daiin (pdf; 8.0 MB). — Tomck: U3a-Bo TITY, 2015.
Cxema gocrtyna: http://www.lib.tpu.ru/fulltext2/m/2015/m289.pdf
3. baxenoB, Anekcannp MBanosuu. [Ipaktukym mo MuHepanoruu. CuimkaThl : ydeOHOE
nocobue / A. W. baxenos, T. U. [TonyskroBa. — Tomck: U3n-Bo TIIN, 1988. — 95 ¢

6.2. UudopManuoHHoe 1 MPOrpaMMHoOe obecrneyeHue
Internet-pecypcet (8 1.u. B cpene LMS MOODLE wu gap. oOpa3oBaTenbHble U
OMOJIIMOTEYHBIC PECYPCHI):

Hayuno-snektponnas 6ubamnorexka eLIBRARY.RU - https://elibrary.ru

[Tpodeccrnonanbabie Oa3bl JAHHBIX U HHGOPMAITMOHHO-CITPABOYHBIE CUCTEMBI IOCTYITHBI 11O
ccbuie https://www.lib.tpu.ru/html/irs-and-pdb.

JluueHsnoHHoe mporpaMMmHoe — obecneueHue (B coorBercTBuM ¢ Ilepeunem
JIMIIEH3UOHHOT0 MporpaMmMHuoro odecneyenusi TITY):

1. Document Foundation LibreOffice;

2. Microsoft Office 2007 Standard Russian Academic;

3. Cisco Webex Meetings;

4. Google Chrome;

5. Zoom Zoom.

7. OcoOble TpeOOBaHUS K MATEPHAIBLHO-TEXHHYECKOMY 00ecnie4eHN 0 TUCIHHILINHBI

Ne HaumeHoBaHHe CIIEHHAILHBIX IOMELLEHU I HanmeHnoBaHue 000py/10BaHUST

1. | AyauTtopus st IpOBEICHUS KowmrnekT yaeOHoi#t mebenu Ha 22 ocagqouHbIX
y4eOHBIX 3aHATUN BCEX THUIIOB, mecT; Cton mabopatopHslii - 3 mT.; Cremnax - 3
KYpPCOBOT'O MPOEKTUPOBAHUS, IT.;
KOHCYJbTalui, Tekyiiero Koutpois | Tpunokymnsp TRIO 1044 - 1 mt.; Mukpockon
Y IPOMEKYTOUYHOM aTTECTaluU crepeockonuueckuii MCII-1 - 9 mt.; Buneokamepa




634034 r. Tomckag obnacts, ToMCK,
yin. CoBerckas, 1.73, 214

HDC-20 - 1 wr.;
Komnerotep - 1 wr.; IIpoekTop - 1 wrT.

Pabouas mporpamma cocraBieHa Ha ocHOBe OOIel XapaKTepHCTUKU 00pa3oBaTEeIbHON
nporpammbl o HanpasieHuto 21.05.02 «[Ipuknagnas reonorus» / crenuanuzamnus «l eonorus
HedTH U raza» (mpuema 2018 1., ounas popma oOydeHus).

PaspaboTunk(n):

Jl0JIDKHOCTB

Tloxmuch [©)5(0]

JOLICHT

Hosocenos K.JI.

[Iporpamma omoOpena Ha 3acemanuu otAeneHus reojoruu (IIpoTokon 3acemaHusi OTIAEICHUS

reojorun Ne 4 ot 28.06.2018).

3aBeayromuil kKadeapo-pyKoBOAUTENb OTACICHHS T€0JIOTHH Ha TIpaBax Kadeapsl,

JI.T-M.H., JIOLICHT

/T'yceBa H.B./

noAInucCh




JIncr u3meHeHnuii padoydeii mporpaMMbl IMCHUIINHBI:

YueOHbIii ConepxaHue /u3MeHeHHUe O0cy:xneHo Ha
roj 3aceJaHUH
OT/IeJIeHUsI
/xadenpsi
(mpoToxo.)
2019/2020 | 1. OGHOBNIEHO MPOTPAMMHOE OOECTICUECHUE. [Ipotokon 3acenanus
yueOHbi | 2. OOHOBIJIEH cocTaB MPoQeCcCHOHANBHBIX 0a3 JaHHBIX U | O Nel2 oT
roj UH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM. 24.06.2019
3. OGHOBJIECHO COJIEP’)KAaHUE PA3/ICTIOB TUCITUIUTHHBI.
4. OOGHOBJIECH CIHMCOK JINTEPATYpPhl, B TOM YHUCJIE CCHIIOK
OBbC.
2020/2021 | 1. O6HOBIEHO TPOTPaMMHOE OOeCIIeUeHHE. [TpoTokon 3acenanus
y4eOHbIil | 2. OOHOBIJIEH cOCTaB NMpo(decCHOHANBHBIX 0a3 faHHbIX 1 | OI Ne21 oT
roj MH(}OPMaLMOHHO-CIPABOYHBIX CUCTEM. 29.06.2020

3. OGHOBIIEHO COJIepKAHUE PA3/IETIOB TUCIIUILIHHEI.
4. OOHOBIICH CITUCOK JINTEPATYPHI, B TOM YHCIIC CCBUIOK
OBC.




