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MuHKCTEepCTBO HAYKHU M BbiciIero oopasosanusi Poccuiickoit @enepaumnu
®PI'BOY BO «MHrymickuii rocy1apcTBeHHbIH YHUBEPCHUTET)

NHxeHepHO-TEXHUYECKHI HHCTUTYT
Kagenpa «Hedrerazosoe neno»

AHHOTANUA

paboueii mporpaMMbl y4eOHOI U CHUNITIHHBI

b1.B./1B.04.02 «®u3uka mjiacra»

Hanpasaenue noarorosku 0akagappuara 21.03.01. - «<Hedrerazonoe jies10»

Henb uzyyeHuss 1M CUMIIMHBI

[enbro nzyueHust pucuuIUIMHEbl «PU3KKa 1aactay sSBiseTcs NpuoOpeTeHUe CTYACHTaMK 3HAHUH
00 (pU3NIECKUX U XUMUYECKUX CBOMCTBAX KUAKOCTH (HE(Th, Ta3, BOJIA) U MOPOJ KOJJIEKTOPA B
IUTACTOBBIX YCIOBUSAX.

Mecto nucuumiinusl B crpykrype OIIOII BO éaxanaspuama
Jucnmmimna «®u3nka 1iacTa» OTHOCHTCS K 00s3aTellbHOM dacTh aucuuiuinH brioka 1

«uctunnunel (MOAYNH)» y4eOHOTO MJIaHa.
B cooTBeTcTBUY C yueOHBIM IITAHOM NepHo 00yUeHHs 10 TUCIUIUTHHE — 4-0M ceMecTpe.

Pe3yabTaThl 0OCBOEHMS TUCHUTLUIMHBI (MoayJis) «PH3uKa He(TIAHOT0 M ra30BOro MJIACTA)

Koa u HaumeHoBaHue HNuaukaTopsl Jeckpunropsl
KOMIIeTeHIMH
Kommnerenuun
[Tpumene | OIIK-1. CnocoGen OIIK-1.1 Hcnonb3yer 3HaTh:
HUE peliarhb 3a1a4u, OCHOBHBIE 3aKOHBI — (U3NIECKHE OCHOBBI
bynaame | oTHoOcAIIMECS K JTUCLUIUIMH UHKEHEPHO- | reo(hU3NMYECKUX METO/I0B
HTQJIbHBI | IPOo(eCCUOHATbHON TEXHUYECKOTO MOYJIS. HCCIIEI0BAHUS
X 3HaHUW | JEATEINBHOCTH, OIIK-1.4 3naer HE(PTSIHBIX U ra30BBIX
MIPUMEHSS METOIbI NIPUHIUIIAAIIBHBIE CKBaXXUH;
MOJEIUPOBaHHUS, 0COOEHHOCTH — BO3MOKHOCTH
MaTeMaTUYeCKOro MOJIEIIUPOBAHUS reo(u3N4ecKUX METOJIOB
aHaiusa, MaTeMaTUYECKUX, JUI U3y4EHUS
€CTECTBEHHOHAy4YHble | (U3UYECKUX U re0JIOrNYECKOro

U OOIIeHH)KEHEPHBIE
3HaHUS

XUMHYCCKUX MPOUECCCOB,
npeaAHa3HAUYCHHBIC JJIA

CTPOEHHUS U BBIJCIECHUS
HEe(PTEHOCHBIX U

KOHKPETHBIX BOJOHOCHBIX ILJIACTOB B
TEXHOJIOTHYECKUX pOOYpPEHHBIX
IIPOLIECCOB. CKBa)kKMHaX;

— 0 METOJIaX KOHTPOJIS 32
pa3paboTKoil HePTIHBIX
MECTOPOKIACHUM;

— 0 reopU3NIECKUX
METOJIaX KOHTPOJIS
COCTOSTHUST 00CaKEHHBIX
9KCILTyaTaIl[MOHHBIX
JTIOOBIBAOIIIHMX U
HarHEeTaTEIbHBIX




CKB)KHH.

YMeTh:

— 00pabaThIBaTh
pe3yNbTaThl HAYYHO--
HCCIIEN0BATENLCKOM
JIeSITEIIbHOCTH,
HCITONIB3Ys CTAaHAapTHOE
obopyoBaHue,
MPUOOPHI K MaTEPUATIBI
— BBIIEJISATH IIJIACThI-
KOJUICKTOPHI 110
JuarpaMmmam
ANEKTPUIECCKUX H
palMOaKTUBHBIX
METO/0B;

— OTMEUaTh TPAHUIIBI
IIJIACTOB M OIIPEACIIATH
WX TOJIIIUHY;

— OTIPEICIIATH T10
ANEKTPUICCKUM
COMPOTHBIICHUSIM
XapaKTep HACHIIICHUS
m1acTa — He()TEHOCHBIH,
BOJOHOCHBIH;

— BBIJICTISITH MHTEPBAJIBI
00BOTHEHHS HEPTSIHOTO
IacTa B MPOIECcce ero
pa3paboTKH;

— OTIPECIIATh HAPYIICHUE
AKCILTyaTalMOHHON
KOJIOHHBI B CKBaKMHAX;
Baagern:

- TEXHUKOH
HKCIIEPUMEHTHUPOBAHUS
C HCIIOJIb30BaHHEM
MAKEeTOB MPOTrpamMM.

Hccneno
BaHUE

OIIK-5. Cniocoben
MPUHUMATH
MPUHLIMIIBI paOOTHI
COBPEMEHHBIX
WH()OpPMaAITMOHHBIX
TEXHOJIOTUHN U
WCIIOJIH30BATh WX JIJIA
pelIeHus 3a1a4y
npodecCuOHATBHON
JeATETbHOCTH

OIIK-5.4 HUcnonb3yer
OCHOBHBIE TEXHOJIOTHH
MIOMCKA, Pa3BEIKU U
OpraHu3aLu
He(TerazoBoro
pousBocTBa B Poccun
1 3a pyOexom,
crangaptel u TY,
WCTOYHUKHU MOJTyYEHUs
uH(popMaIuy,
MaccMeIUNHBIC U
MYJIbTUMEANIHbBIE
TEXHOJIOTHH;

OIIK-5.5 Hcnonb3yer
3HAHUA O COCTaBax U
CBOMCTBaxX HE(TH U rasa,

3HaThb:

- COBPEMCHHBIC HAYYHBIC
IPE/ICTABICHUS O
3aKOHOMEPHOCTSIX U3MEHCHUS
(bu3nYecKuX CBONCTB
KOJUIEKTOPOB H TIACTOBBIX
YKHUJIKOCTEH TpU pa3padoTKe
MECTOPOKICHUH;

- IPUHIMIIBI IUTAHUPOBAHHUS
IKCIIEPUMEHTA, 1a00PaTOPHBIX
U3MEPEHUH, a TAK)KE MPUHIUIIBI
paboThI MPUKJIAJIHBIX POrPAMM
1Mo 00paboTKE YHCICHHBIX
JTAHHBIX.

Ymern:

- IPOU3BOIUTH 00PaOOTKY
pe3yIbTAaTOB Ja0OPATOPHBIX




METPOJIOTHH,

IIPOU3BOJICTBA

CTaHJapTH3AIHH,
cepTH(HUKAINN
HedTeraszoBoro

OCHOBHBIC ITOJIOKCHUA

U3MEPEHUil, aHATU3UPOBATh
MOJTy4YCHHBIC PE3yJIbTAThI;

- IPOU3BOIUTH MOUCK B
HAaYYHBIX U3OaHUAX,
aHaJU3UPOBaATh U 0000IIAThH
JaHHBIC TI0 (PU3HUECKUM
CBOWCTBaM KOJUIEKTOPOB H
IJIACTOBBIX XKUAKOCTEM.
Baaners:

- METOZaMU M CPEJCTBAMHU
MOMCKa, aHaIN3a U
0000111eHIS] HAYYHO-
TEXHUYECKOH nH(pOpMaLny;
- METOJaMU M CPEJICTBAMU
TUTAHUPOBAHUSA J1a00PaTOPHBIX
UCCIIeIOBaHMIA, 00pabOTKH
pe3yJIbTaTOB U3MEPEHUHN U
aHaJn3a pe3ysbTaToB.

CTpyKTYypa U coepKaHue AUCHUNIMHBI

4.1. CTpyKTypa IMCUMILIMHBbI
Ounas gopma o0yuenust

Bua yyeOnoii padoTbl Bcero IopsinkoBblil HOMep
cemecTpa

1 2 3 4
OO0mas TpyI0eMKOCTh UCITUILIMHBI BCEro (B 3.€.), B 23.¢. 2
TOM YHCIIE:
KypcoBoii mpoekT (pabota) He npedycmompen
AyIUTOpHBIE 3aHITHS BCETO 50 50
(B akaz. yacax), B TOM YHCJIC:
Jlexmun 34 34
[IpakTHdeckre 3aHATHs, CEMUHAPHI 16 16
JlabopaTopHbie pabOThI
CamocrosiTenbHast pabota Bcero (B akajl. 9acax), B TOM 22 22
qHCIIe:
KCP
OK3amMeH
OO0mas TpyI0eMKOCTb AUCIUTUIAHBI 72 72

O4Ho-32049Has popMa 00yUeHHSA
Bup y4eOHoii padoTbl Bcero IopsinkoBblil HOMeEpP
ceMecTpa

1 2 3 4
OO6murast Tpy10EMKOCTh JUCIUIUIMHEI BCETO (B 3.€.), B 2 3.e. 2
TOM YHCJIE:
Kypcosoii mpoekt (pabota) He npedycmompen
AynHUTOpHBIE 3aHATHUSA BCETO 24 24
(B akaz. yacax), B TOM 4YHCIIE:
Jlekun 16 16
[TpakTHYecKue 3aHITUS, CEMUHAPHI 8 8




JlaGopatopHsie paboThI

CamocTosTelibHas paboTa Bcero (B akaj. 4acax), B TOM 48 48
qHCIIe:

KCP

DKx3ameH

OO0mas Tpy10eMKOCTh AUCITUTUIUHEI 72 72

3aounas popma 00yueHust

Buj yuednoii paGéoTsi Bcero IopsiakoBbIii HOMEP
cemecTpa

1 2 |3 4

OOmiast Tpy1I0EMKOCTh JIUCIMIUTHHBI BCero (B 3.€.), B 23.e. 2
TOM YHCJIC:

KypcoBoii mpoekT (pabota) He npedycmompen

AyIUTOpHBIE 3aHSTHS BCETO 6 6
(B akaz. yacax), B TOM YHCJIC:

Jlexmun 6 6

[IpakTHyeckue 3aHATHsI, CEMUHAPEI

JlaGoparopHbie pabOTHI

CamocTosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 62 62
quce:

KCP

3auer 4 4
OO0mmas TpyI0eMKOCTh AUCIUTUIAHBI 72 72

4.2. Conep:xanue TMCUMILUIUHBI «DU3HUKA IJIACTa»

Tema 1. MuHepasioruyeckue H CTPYKTYPHbIE CBOHCTBA KOJLJIEKTOPOB

OcHoBHbIe pa3aens! ¢pusukn 1wiacta. [lorsTre o mopoze-kouiekTope. Mexannueckuii (rpa-
HYJIOMETPUYECKHIA) COCTaB. 3HaYCHHE T'PAHYJIOMETPUUYECKOTO COCTaBa KoJuiekTopa. ['panymomer-
puueckuii aHanu3. CUTOBOW aHAlIM3 CUEMEHTHPOBaHHbIX Mopoa. CeauMeHTauMoHHbIN ananu3. O6-
paboTKa pe3ysbTaTOB IPaHYJIOMETPUYECKOTr0 aHanu3a. HeolTHOPOJHOCTh KOJUIEKTOPOB IO TpaHy-
JOMeTpHuYecKoMy coctaBy. [ muHucTOCTD KOJeKkTopa. KapOoHaTHOCTB KOJIEKTOpA.
Tema 2. IIJI0THOCTHBIE H eMKOCTHBIE CBOHCTBA KOJJIEKTOPOB

Krnaccudukaius KoJIJIEKTOPOB MO TUITY ITyCTOTHOTO MpOcTpancTBa. dusnueckre 0CHOBBI
MU3MEpPEHHUsI MOPUCTOCTU. [ITOTHOCTHBIE CBOWMCTBA KOJIJIEKTOPOB. MEeTO/1 HAaChIIEHHUS] KEPOCUHOM.
Metox Menbsuepa. O6bemMmomeTprueckuii MeToA. MccnenoBanue mopucToCTH € IIOMOIIBIO
MUKpockona. PTyTHblil MmeTo. MccnenoBanue MoimHoM NOpUCTOCTH PHIXJIBIX IOPOJ] CIIOCOOOM
Pemuesa-IIpozopoBuya. PagnoakTuBHbIE METO/IBI HCCIIEIOBAHUS IOPUCTOCTH MOpoA. BiusiHue
TOYHOCTH OTIPE/ICICHUS MIOPUCTOCTH Ha MOJICUET 3aacoB He(TH.
Tema 3. ®uabTpanuoHHbIe CBOICTBA KOJLIEKTOPOB

Buns! nponnnaemoctu. Jlunelnsiit 3akon ¢punbrpanun Japcu. @U3nuecKuil CMbICIT TPOHU-
naemoctu. Kiaccudukanus nopon no nponunaemoctu. Panuansnast punbrpanus. [IBimkenue B 1o-
pucToii cpene cmeceit duronaoB. 3aBucumocty Jleeperra u Bukosa-botcera. /[BukeHue B mopu-
CTOM cpene cMecel HedTH, BOAbI U raza. MHorodasHnas punbTpanus. 3HaueHUe 3aBUCUMOCTEN
HaCBILIEHHOCTh-NIPOHULIaeMOCTb. 3akoH Ilyaseiins.PacueTHbie MeTOIbI OnpeieICHHS TPOHULIAEMO-
ctu. [IpyHIMIIHATBHBIE CXEMbI U3MEPEHUS POHULIAEMOCTH MOPO/I B J1a0OPATOPHBIX YCIOBUSX.
®DaKkTOopbI, BIUSIONINE HA U3MEPEHNE MTPOHUIIaeMOCTH. HeoTHOPOIHOCTH KOJIJIEKTOPOB MO MTPOHHUIIA-
eMocTu. [IpoHNIIaeMOCTh TPEUMHHOTO KOJUIEKTOPA.
Tema 4. He¢rerazoBoaoHachIEHHOCTh KOJLJIEKTOPOB

OcTtato4Has BoJa U €€ BUIbl. XUMUYECKHU-CBsI3aHHAast Boja.KonnuecTBeHHbIE XapaKTepUCTH-
KU HaCBIIIEHHOCTH KoJuIeKTopa. DakTophl, BIUSIOIIUE HA COAEPKAHUE OCTATOYHOUM BOJBI B KOJIJIEK-




tope. @ynkius Jlamiaca.MeTopl onpeeseHns] HaChIIICHHOCTH KePHOB. MeTo/1bl, OCHOBaHHBIE HA
npumeHeHnu npudopos JIuna u Crapka, 3akca u Cokcnera. Petoptaeiii meron. Llentpudyruposa-
HUe. XJIOpUIHBIN MeToA. MeTo ] KanWUISIpHBIX JaBieHud. THIIMYHBIC pacTpe/ieIeHus] BOABI B TH/I-
podunsHOM U TUAPOGHOOHOM KOJIIEKTOpaXx.
Tema 5. ®U3NK0-XUMHYECKHI COCTAB M IUIOTHOCTH HeTH

VYTIeBoIOpOAHbBIN, SJIEMEHTHBIN, (hpakIMOHHKIN cocTaB HePTH. OTOOP M MOATOTOBKA TPOO
HedTu. [IOTHOCT HEPTH U 3aKOHOMEPHOCTH €€ U3MEHEHMs. BiHsHuEe TeMnepaTypbl U JaBJICHUS
Ha MI0THOCTH HedTu. Koppensuus mioTHOCTH U Ipyrux cBoicTB HedTH. JlabopaTopHbIE METOJBI
UCCIIEIOBAaHUS TUNIOTHOCTH He(hTH. MeXIyHApOIHBIC €IUHHIIBI N3MEPEHUS ITIOTHOCTH HEPTH.
Tema 6. Bazkocth HedgTu

Buns! Bs3koctu. Knaccudukarnms HedTr mo BA3KOCTH. 3aKOHOMEPHOCTH U3MEHEHHsI BSA3KO-
cti HepTH. OcHOBBI peosiornu HehTn. HeHbroTOHOBCKHE cBoiicTBaHeTH. PU3nveckue u Jadopa-
TOPHBIE OCHOBBI BUCKO3UMETPHHU. POTallMOHHAsI BUCKO3UMETPHSI.
Tema 7. CBoiicTBa He(pTH, CBA3aHHBIE C ra30coAePKAHUEM

JlaBiienne HachIeHus HeTH ra3zoM. ['a3ocoiepkaHre 1 IPOMBICTIOBBIN ra30BbIi (HaKTOP.
KonTaktHoe n nuddepennmansaoe parazupoBanue Hedru. 3akon ['enpu. Hapymenus 3akona
['enpu. Yopyrue cBoiictBa Heptr. MetactabunbHoe coctosiHre HeTH. OOBEeMHBIN KO3 PUITHCHT.
[TepecueTnbrit k03 dumment. Ycaaka HEPTH.

Tema 8.TenoBble, d1eKTPUYECKHE, ONTHYECKHE, TOBAPHBbIE H MOJIEKY.ISIPHO-TIOBEPXHOCTHBIE
CBONCTBA HeTH
TemnoBeie cBoiicTBa HedTH. Temmneparypa HachimeHHs HeTH ra3oM. TerionpoBOAHOCTS,

TEIIOEMKOCTh U TEMIIEPaTypONPOBOAHOCTh HEPTH. MOJIEKYISIPHO-TIOBEPXHOCTHBIE U TOBApHBIC
cBoiicTBa HeTH. MeToapl HCCIeNOBaHUS MOBEPXHOCTHOTO HATSHKCHUS HEPTHU. DIEKTPHUECKHUE
CBOICTBa HEPTH M MX MCIIOJIb30BaHUE B Teodusnke. ONTHYECKUECBOWCTBAa HE()TH U METOIbI UX HC-
CJICOBAHUS.
Tema 9. CocraB u cBoOiicTBa NPUPOIHBIX ra30B

DU3NKO-XUMHAYECKUI COCTaB NPUPOAHBIX ra3oB. [lepcrekTHBHBIE HCTOYHUKH NPUPOIHBIX ra-
30B. [I1OTHOCTB, BA3KOCTH, paCTBOPUMOCTD, CKUMAEMOCTh, YIIPYTOCTh U APYIHe CBOMCTBA IPUPO-
HBIX T'a30B.

Oo6pa3oBaTebHbIE€ TEXHOJOTHHI

- TEXHOJIOTHUS KOMMYHUKAaTHBHOTO OOy4YeHHMs — HampaBlieHa Ha  (QOpPMHpPOBaHUE
KOMMYHHKaTUBHOH KOMIIETEHTHOCTH CTYJIEHTOB, KOTOpas sBisercsi 0a30BOH, HEOOXOIMMOMN
JUTSL Q/IalITAlliA K COBPEMEHHBIM YCIIOBUSM MEKKYJIBTYPHOH KOMMYHHKAIIHH;

- TEXHOJIOTUS Pa3HO YpoBHEBoro (auddepeHurpoBaHHOrO) OO0Y4YEeHUs — MpeArnogaraeT
OCYIECTBIICHHE ITO3HABATEILHON JEATENBHOCTH CTYACHTOB C YYETOM WX WHAWBUIYAITBHBIX
CHOCOOHOCTEH, BO3MOYKHOCTEH M HMHTEPECOB, MOOLIPSSl UX pPEaIn30BbIBATh CBOW TBOPYECKUH
MOTEHIINAT;

- UH()OPMAITMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJOTHH - PACIHIUPSIOT PaMKU 00pa3oBaTeIbHOIO
mporiecca, MOBBIMIAS €r0 MPAKTHYECKYI0 HANpPaBICHHOCTh, CIIOCOOCTBYIOT HHTEHCH(DHKAINU
CaMOCTOSITENIbHON Pa0OThI yyallluXcs U TMOBBIILIEHUIO [T03HABATEIbHOM aKTUBHOCTH.

B pamkax VKT BbigensroTcs 2 Buga TEXHOJIOTHIL:

- UHTEPHET-TEXHOJOTUH — MPEAOCTABISAIOT IMPOKUE BO3MOXKHOCTHU I IOMCKAa MHPOpMALUH,
pa3pabOTKN HAYYHBIX ¥ TBOPUYECKHUX IMPOCKTOB, BEJCHNUS HAYYHBIX UCCIIETOBAHHIA;

- TEXHOJOTMs WHIUBUAyaTU3alMi oOOy4eHHs — TIOMOTraeT pealn30BbIBaTh JMYHOCTHO-
OPUCHTHPOBAaHHBIN TMONXOJ, YYHTHIBas WHAWBUAYAIbHBIE OCOOCHHOCTH M MOTPEOHOCTH
yyaluxcs;

- TEXHOJOTHS OOyYeHUS B COTPYJHHUYECTBE — peau3yeT HACK B3aUMHOTO OOydYeHWUs,
OCYILIECTBIISII KaK WMHIMBHIYaJbHYIO, TaK M KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a peEIlEHHUE
y4eOHBIX U TBOPUYECKUX 3ajad, OCOOCHHO B c(hepe BBHICTABOYHOU JESATEITHLHOCTH W TIPOBEICHUS
MacTep-KJIacCOB;

- TEXHOJIOTHSI PAa3BHTHS KPUTHYECKOTO MBIIUICHUS — CHOCOOCTBYET (HOPMHUPOBAHHIO




Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHON KPHUTHYECKH OTHOCUTBHCA K HMH(POPMAINH, YMEHHIO
0TOMpaTh HHGOPMAIIHIO [T PELICHHS TOCTABICHHON 3aJauu.

Hcnosb3yemble pecypcbl MHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOM ceTH «Internety;

HH(OPMALMOHHBbIE TEXHOJIOTHHU, MPOrPaMMHBIE cpecTBA U HHGOPMAIIMOHHO-CITPABOYHbIE

CHUCTEMBI

Ha3Banue pecypca

Cceblaka/goctyn

OnekTpoHHass OuOnuoreka omHiaH «EamHOE OKHO K
00pa3oBaTeNbHBIM pecypcam»

http://window.edu.ru

«O6pazoBarenbHbIi pecypc Poccum»

http://school-collection.edu.ru

@denepanbHbIi 00pa3oBaTEIbHBIA MOPTAN: YUPEKACHUS,
nporpammsl, craniaptel, BY3b1, Tectsl EI'D, THA

http://www.edu.ru

denepanbHbIi HEHTP HH(POPMAITHOHHO-
obpazoBaTenbHbIX pecypcoB (PLIMOP)

http://fcior.edu.ru

Pycckas BuptyanbHas 6ubanorexa

http://rvb.ru

Kabuner pycckoro si3blka U TUTEpaTyphl

http://ruslit.ioso.ru

HaHI/IOHaJ'IBHHﬁ KOpITYC PYCCKOI'O A3bIKa

http://ruscorpora.ru

ExenenenbHuk Hayku u oOpasoBanus FOra Poccum
«AxageMus

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas anekrponnas 6ubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp

DnekTpoHHO-0nbmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru

DNEeKTPOHHO-CIIPABOYHAsl CHCTeMa JOKYMEHTOB B cdepe
obpazoBanus «MuabpopMuo»

http://www.informio.ru

WNudopmannonHo-npaBoBas cucrema «l'apant»

CereBas BepcHsi, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOM
cetu Uarl'yY

DneKTpoHHO-0nbIMoTeyHas cucreMa «tOpait»

https://www.biblio-online.ru

DopMBbI TEKYIIET0 KOHTPOJIA

TectupoBaHue; MPoOBEpKa KOHTPOJIBHBIX padoT, TOKIIAI0B, pedepaToB; ONpoc CTyICHTOB Ha Y4eOHBIX

3aHATHUAX.

(I)opMa MPOMEKYTOYHOT0 KOHTPOJISA

3auer

Pa3zpadoruunk:

/ K.T.H., oueHt bymruaes H. /I.
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