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1. EJIN OCBOEHMU

1.1{Iems — popMupoBaHHUE Y CTYACHTOB 3HAHWH B 00JIaCTH:

1.2]- ATOMHO-KPUCTAJUIMICCKOI'O CTPOCHUA U CBOMCTB MaTepualioB;

1.3|- da30BBIX IpeBpaIICHNH B KEIE30YTIEPOAUCTHIX U IPYTUX METAIUIMICCKHUX CIUIaBaX;

1.4]- BnusiHUA nedopMay 1 TEPMHUIECKON 00pabOTKU Ha CBOWCTBA CIIJIABOB,;

1.5]- ocoGeHHOCTEH 1 CBOWCTB HEMETAIUTHYESCKIX M KOMITO3UITMOHHBIX MAaTePHAIIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM ITPOI'PAMMBI

Hukn (pasnen) OIL: b1.b
2.1| TpeGoBaHus K MpeIBapUTEILHON MOATOTOBKE 00y4YaloLIerocs:
2.1.1| dusuka
2.1.2| Xumus
2.2| AucounanHbl (MOAYJIH) U MPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHOMH TUCHUILINHBI (MOAYJIsT) HE00X0IMMO KaK
npeuIecTByoLIee:

2.2.1|TloaroToBKa K MpoLeAype 3alIuTHI U mporeaypa 3amutsl BKP

2.2.2| leTanu MaIiuH

2.2.3|Marepuanosenenue Y2

3. PE3YJIbTATBI OBYYEHMUS 1O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHA
KOMIIETEHIIUAMMU

IK-3.3 : c1ocoOHOCTH OCYIECTBJATH BHIOOP MATEPUAJIOB /ISl U3/1eJ Uil Ppa3IUYHOT0 HA3HAYEHHUS C YYeTOM
IKCITYATANMOHHBIX TPEOOBAHUI M OXPaHbI OKPYIKAIOLIEl cpeabl

3HaTh:

I1K-3.3 -31 ocHOBHBIE MEXaHUYECKHUE CBOMCTBA

I1K-3.3 -32 aTOMHO-KpUCTAJUTNIECKOE CTPOCHHE METAJIOB

I1K-3.3 -33 Ha3zHa4yeHue 1 00J1aCTh NPUMEHEHHUS CTaJIeH U CIUIaBOB B 3aBUCUMOCTH OT UX XUMHYECKOTO COCTaBa U CBOMCTB

[K-3.3 -34 ocHOBHBIE BUBI TEPMUIECKOH 00pabOTKH

K-1.2 : cnoco0HOCTH BHIOUPATH METObI HCCIEAOBAHMSA, IVIAHUPOBATH U POBOAUTH HEOOX0AMMBbIE IKCIIEPUMEHTHI,
HHTEePNpPeTHPOBATH Pe3yJabTaThl U 1eJ1aTh BbIBOABI

3HaTh:

I1K-1.2 -31 3akoHOMEpHOCTH (HOPMHUPOBAHUS CTPYKTYPBI JINTOTO METAILT

IIK-3.3 : ¢cnoco0HOCTH 0CYILIECTBIATH BLIOOP MATEPHAJIOB JIJIsl M3/1eJIUIl Pa3IUYHOI0 HA3HAYEHUSI € Y4eTOM
IKCIIYATALMOHHBIX TPEOOBAHUI M OXPaHbI OKPYKAIOLIel cpeabl

YMmerhb:

[IK-3.3 -Y1 nonb30BaThCs CIIPABOYHON JTUTEPATYPO IIPH BEIOOPE peKIMa TEPMIUECKON 00padOTKH

ITK-3.3 -Y2 no MapKupoBKe OLIEHUTh XMMHUUYECKHI COCTaB CTaJell U CIJIaBOB

I1K-3.3 -Y3 npaBuiibHO BEIOMPATh MaTepHall B 3aBUCHMOCTH OT Ha3HAUCHMS M yCIOBHH SKCIUTyaTallnu

IIK-1.2 : cnocoGHOCTH BHIOUPATHh METOIbI HCCJIE0BAHUS, IVIAHMPOBATH M MPOBOAUTH He00X0AUMBIE IKCIIEPUMEHTHI,
NHTEPNPETHPOBATH Pe3yJIbTAThI M 1€J1aTh BHIBOABI

YMmern:

IIK-1.2 -V 1 npoBOAKTE OIICHKY MEXaHMYSCKHX XapaKTEPUCTUK MaTEPUAIOB

IK-3.3 : cnoco0HOCTb OCYLIECTBJSATH BEIOOP MATEPHAJIOB /ISl H31eJINii PA3INYHOr0 HA3HAYEHHS C y4eTOM
IKCIIYATALIMOHHBIX TPeOOBAHUI U OXPaHbI OKPYKaKoLIeil cpeabl

Baangern:

ITK-3.3 -B1 HaBbIkamMu BBIOOpA PEIKUMOB TEPMUUIECKON M XUMHKO-TEPMUYECKON 00pabOTKH CTael U CIJIABOB B 3aBUCHMOCTH OT HX

XUMHYCCKOI'0 COCTaBa MU HA3HAYCHUA

IK-1.2 : cnoco0HOCTH BHIOMPATH METOIbI UCCJIE0BAHNS, IVIAHUPOBATHL U MPOBOIUTH HEO0OX0AUMbIe IKCIIEPUMEHTHI,
HHTEPNPETHPOBATH Pe3yJIbTAThI U [1eJIaTh BHIBOIbI

Baanernb:

I1K-1.2 -B1 HaBBIKaMH OICHKH MUKPO- ¥ MAKPOCTPYKTYPBI




4. CTPYKTYPA U COAEP)KAHUE

Kon
3aHATHS

HaumenoBanme pa3aesioB U TEM /Bupa 3aHATHSA/

Cemecrp /
Kype

Yacos

KomMneren-
187001

JlutrepaTtypa
H 1.

pecypcsl

IIpumeuanne

Pazgen 1. Kinaccnpukanusa marepuasios.
ATOMHO-KPHCTAJNINYECKOE CTPOeHHe MeTaI0B.
®opMupoBaHHe CTPYKTYPHI MeTaJLIa MPH
KPUCTAIM3aLMH.

11

Bgenenue. [Ipeamer u 3agaun kypca. [lonsarue
CTPYKTYPBI, MacIITaOHbIC YPOBHU CTPYKTYPHI
(aToMHas CTpyKTypa, cy0-, MUKpPO- 1
MaKpOCTPYKTYpa). ATOMHO-KPUCTATUTHIECKOEC
CTPOCHHUE TBEPIBIX Tel. Kpucrammmaeckue
pemeTK. DJIeMeHTapHas Tueiika u eé
XapaKTCPUCTHKH. AHH30TPOIIHS CBOVWCTB
Matepuana. /JIex/

IK-3.3

JI1.1J11.2
JI1.3 J12.1

1.2

Jle(heKThI pereTky: ToueuHble (BaKaHCHH,
MCECXKY3€JIbHBIC aTOMbI, IPUMCECHBIC aTOMBI
3aMEILCHUS ¥ BHEAPSHMS); THHEHHBIC (AUCIOKAINT
KpaeBas U BUHTOBAsI), IOBEPXHOCTHBIE (TPaHHUIIBI
3epeH U cy03epeH). JBimKkeHne AUCTOKAIIHA.
Bnusaue neexToB Ha MEXaHUYECKHE U
¢usnueckue cBoiicTBa Marepuanos. /Jlex/

IK-3.3

JI1.1J11.2
J1.3J12.1

13

TTonsTHE CTPYKTYPHI (CYO-, MUKPO- U
MaKpOCTPYKTYpbl). MeToANKa IPOBEICHHS
MaKpOCKOINYECKOT0 U MUKPOCKOITHYECKOTO
aHanu3a. JlehexTsl Makpo- U MUKPOCTPYKTYPBIL.
Opaxrorpadus. /Jex/

IK-1.2
I1K-3.3

JI1.1J11.2
J1.3J12.1

14

[Iponecc kpucrammszanuu. ['oMoreHHas u
reTeporeHHas Kpuctamuzanus. Onucanue
IpoIiecca KpUCTAJUIN3ALNH: 3apOKACHUE U POCT
kpucramioB. Kpussie Tammana. Brinsiaue
MePeOXIIaXKICHIS (CKOPOCTH OXJIaKICHHU)
pacmiaBa Ha MHKPOCTPYKTYpy. /Jlek/

IK-3.3

JI1.1J11.2
J1.3J12.1

15

HeunpurtHas kpuctamuzanus. CTpyKTypa CInuTKa
Y CcocoOBI yIipaBiieHus e1o0. JIukBarus.
Moaudpunuposanue. [Tonyuenne aMopdHbIX
METaJUIOB 1 uX ocobeHHocTH. /Jlex/

IK-3.3

JI1.1J11.2
JI1.3J12.1

1.6

[TpopaboTka nekunonHoro marepuana /Cp/

IK-1.2
I1K-3.3

JI1.1J11.2
JI1.3 J12.1

Pa3nen 2. CTpyKTypHbIe NpeBpanieHust B
MeTajuIax npu qedopManuu U NpH HArpeBe
nAepopMupoBaHHOro MeTaiIa. MexaHndeckue
CBOliCTBa MATEPHAJIOB.

2.1

Jedopmanust, ee pa3HOBUIHOCTH. MeXaHU3MBI
XOJIOJTHOM TIacTHUecKoi aedopmarmm.
CrpyKTypHbIE U3MEHEHHS TIPH JiehopManH.
Mexanu3m 1eopMaOHHOTO YIIPOYHEHUS.
W3MeHeHus CTPYKTYpbI U CBOUCTB
JeOpMHUPOBAHHOTO MeTalIa TP HarpeBe.
Pexpucranmuzanus. 'opsgas miacTudeckast
nepopmanus /Jlex/

IK-3.3

JI1.1J11.2
JI1.3J12.1

2.2

MexaHnuueckue cBoiicTBa MaTepHasoB.
CranpmapTHBIE MEXaHMYECKUE UCTIBITAHMUS.
HcnblTanus npu cTaTUYECKUX Harpyskax: Ha
pacTspKeHHeE B Ha TBEPAOCTh. VcneITaHus pu
JMHAMHMYECKUX Harpyskax (Ha yIapHbIA U3ruo).
HcnblTanus npu MUKINYECKUX HArpy3Kax
(ycTamocTHBIE HCIIBITAaHUS). MeTOIMKa TPOBEICHNUS
UCIIBITaHUH, UCTIONb3yeMbIe 00pasLIbl,

XapaKTePUCTUKN MEXaHUIECKUX CBOUCTB. /JIek/

IK-1.2
IK-3.3

JI1.1J11.2
JI1.3J12.1




2.3 Mexannueckue cBoiicTBa craneid. OnpeneneHue 4 IK-1.2 JI1.1J11.2
XapaKTEPUCTUK MPOYHOCTH, IITACTHIYHOCTH, I1K-3.3 JI1.3 J12.1
YIPYTOCTH I10 33laHHBIM IIapaMeTpaM UCIIbITaHU I
Ha pactsoxerne /T1p/

2.4 ITpopaboTka IEKIMOHHOTO MaTepHana, MaTeprana 10 IK-1.2 JI1.1J11.2
npakTHdeckux 3auiatuii  /Cp/ IK-3.3 JI1.3J12.1
Pa3gen 3. 3akoHoMepHOCTH
CTPYKTYPO0Opa30BaHus B CIIaBax
ABYXKOMIIOHEHTHBIX cucTeM. CIUIaBhbl Jkese3a ¢
yriepoaoM. OCHOBHBIE TEXHOJIOTHYECKHE
Npouecchl TepMUYecKoii 00padoTkM cTaau.

3.1 TTonsTie dasspl, crutaBa, CUCTEMBI CIUTABOB. THIIBI 1 [1K-3.3 JI1.1 J11.2
CIUIaBOB, 00PA3YIOIMIMXCSI TPU KPUCTAILTH3AIUN JI1.3J12.1
JBYXKOMIIOHEHTHBIX cucTeM. [IpaBumo a3
T'u606ca. MeToabl MOCTPOSHUS TUATPaMM
coctosiuus. KpuBble TepMuueckoro ananusa. /Jlex/

3.2 CucTteMbl ¢ HOHBapUAHTHBIMU IIPEBPAILCHUSIMU 1 IK-3.3 JI1.1J11.2
(3BTEKTUYECKHM, IEPUTCKTHYECKUM, JI1.3 J12.1
3BTEKTOUIHBIM ). CHCTEMBI ¢ TOTUMOP(HU3MOM
KoMItoHeHTOB. [IpaBuito peruara /Jlex/

3.3 TTocTpoeHue quarpaMM COCTOSTHHS 2-X 6 IK-3.3 JIT.1J11.2
KOMITIOHEHTHBIX CUCTEM IO KPUTUYECKUM TOYKAM. JI1.3J12.1
Omnucanne peBparieHui, MPOUCXOMAINX IPH
OXJTaXKICHUH 3aJaHHOTO ciutaBa. /IIp/

34 CraOuibHas U METacTaOMIbHAS THATPAMMBI 1 I1K-3.3 JIT.1J11.2
(ha30BOTO paBHOBECHS CUCTEMBI JKEJIE30-YTIICPO/I. JI1.3 J12.1
OO01mas XxapakTepuCTHKa KOMIIOHEHTOB, (a3,

CTPYKTYPHBIX COCTABIISIFOLIHX, (ha30BBIX
npeBpameHnid. Kpurnueckne touku cramm. /JIex/

3.5 N3yuenune nuarpammsel coctostaus Fe-Fe3C. 6 IK-3.3 JIT.1J11.2
OnucaHue NpeBpaiieHn, IPOUCXOIAMUX B CTAIIX JI1.3J12.1
1 OeJIbIX YyryHax MpH OXJIAKAEHUH COTIacHO
nquarpamme cocrosiaus Fe-Fe3C. /TIp/

3.6 Cranu yriiepoaucThie U JerHpOBaHHbIC. BrusHue 1 I1K-3.3 JI1.1J11.2
yIiepoza, MOCTOSHHBIX IpUMeced U JIETHPYIOIINX JI1.3J12.1
KOMIIOHEHTOB Ha CBOWCTBA CTaJICH.

Knaccudukanus u MmapkupoBka craneit. /Jlex/

3.7 Knaccudukarus KOHCTPYKITHOHHBIX U 1 IK-3.3 JI1.1J11.2
HHCTPYMEHTAIbHbIX cTajei. CTamu ¢ 0coObIMHU JI1.3 J12.1
cBoiicTBamH. [Ipumeps! 1 001aCTh TPUMEHEHUS.

/J1ex/

3.8 PacumppoBka MapOK KOHCTPYKIIMOHHBIX H 2 I1K-3.3 JIT.1J11.2
MHCTPYMEHTAJIbHBIX cTasiel. OnucaHue BIUsSHUS JI1.3J12.1
yIIIepo/ia, NOCTOSIHHBIX MPUMECEi! U JIETHPYIOINX
KOMIIOHCHTOB Ha cBocTBa ctaneit. /IIp/

3.9 [TonsiTre o TepMuueckoit 00paboTKe crainei. 0,5 IK-3.3 JI1.1J11.2
JlmarpamMmma H30TEpMUYECKOTO MTPEBPAIICHHS JI1.3 J12.1
ayCTeHHTA. BiusHUe JIernpyronumx 3I1eMeHTOB Ha
NpeBpaIleHHs TEPEOXJIAKICHHOTO ayCTCHUTA.

/JTex/

3.10 PasnoBuaHocTH oT)ura I pona (6e3 dasosoii 0,5 IK-3.3 JI.1J11.2
nepexpucramzanun) u 1 poxa (¢ dpasosoit JI1.3J12.1
nepeKpucTam3anueil) craneit. Ix nenu, pexxuMbl
npoBeneHus. /Jlex/

3.11 3akaika cTaju, ee UM U PEXUMBI IPOBEICHUSL. 1 I1K-3.3 JI1.1 JI1.2
Kputnueckast ckopocTb 3akanku. MapTeHCHT Kak JI1.3 J12.1
CTPYKTYpa 3aKaJICHHOU cTaJli. 3aKaJInBaeMOCTh 1
MPOKAINBAaEMOCTh cTanu. /JIek/

3.12 dazoBble MpeBpallieHus Ipyu Harpese (IpH 0,5 IK-3.3 JI.1J11.2
OTITyCKe) 3aKaJIeHHOH cTanu. PasHoBUIHOCTH JI1.3J12.1
OTIyCKa CTand. VX 1enu, pexXxuMbl IPOBEICHHS.

/JTex/

3.13 XUMHUKO-TEpMHUUECKasi U TEPMOMEXAHUIECKast 0,5 IK-3.3 JI1.1J11.2

obpabotka cramer. /JIex/ JI1.3 J12.1




3.14 Yyrynsl. CTpykTypooOpa3oBaHue B O€NbIX, CEPhIX U 4 1 IK-3.3 JI1.1J11.2
MOJIOBUHYATHIX UyryHax. Cepble, KOBKHE H JI1.3 J12.1
BBICOKOTIPOYHBIE YyryHbl. CBOMCTBA, MapKHPOBKA.

[Iprmmenenne ayryHoB. /Jlex/

3.15 TIpopaboTka JEKITMOHHOTO MaTepraa, MaTepraia 4 17 IK-3.3 JIT.1J11.2
npakTHdeckux 3auaruii /Cp/ JI1.3J12.1
Pa3nen 4. CTpyKTypa U CBOMCTBA IIBETHBIX
CILJIABOB.

4.1 [IBeTHBIE METAJIIBI U CIUIABHI HA UX OCHOBE. MeHbIe, 4 1 I1K-3.3 JIT.1J11.2
aIIFOMUHHUEBBIC, TUTAHOBBIE CILIABhI. Mx JI1.3J12.1
Kiaccu(UKamys, XapaKTepHbIE CBOMCTBA, MAPKHPOBKa,
obnacte npuMeHenus. /Jlex/

4.2 IIpopabotka nekumnonHoro Marepuaia /Cp/ 4 5 IK-3.3 JI1.1J11.2

JI1.3J12.1
Pasnen 5. Hemeranimyeckue MaTepuasibl

5.1 Hemerannumueckue Matepuainsl. [Inactmaccsl. 4 0,5 IK-3.3 JI1.1J11.2
CaoiicTBa, o0nacTh npuMeHeHus. Pesuna. CBoOHCTBa, JI1.3J12.1
obnacte mpumeneHus. /Jlex/

5.2 KoMrmo3uinoHHpIe MaTepraibl Ha METAUNIMISCKON 1 4 0,5 [1K-3.3 JI1.1 J11.2
HeMeTaJIn4eckoil ocHose. CBOMCTBa, 00/1aCThb JI1.3 J12.1
npumeHenus. /Jlex/

5.3 IIpopabotka nekunonHoro Marepuaia /Cp/ 4 5 IK-3.3 JI1.1J11.2

JI1.3J12.1
Kontpois 4 27 IK-1.2 JI1.1J11.2
IK-3.3 JI1.3J12.1
5. ®POHJ OHEHOYHBIX MATEPHUAJIOB (IlpujoxeHue)
6. YHAEBHO-METOAWYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHoBHas1 IMTEpaTypa
ABTOpEI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBo, roj
JI1.1 |JlaxTun FO.M. MerannoBeneHue u DNEKTPOHHBIN KaTajnor Mocksa OOO "TU/] "A3-Oyx",
TepMHUueckas 00paboTka 2009
METaIJIOB: Y4eOHUK
JI1.2 | Ap3amacos B.H., MartepuanoBeeHue: DNEKTPOHHBIN KaTajnor MockBa MarHocTpoeHue,
Cupnopun 1Y, YYIeOHHUK 1986
Kocomnamnos I'.®.
JI1.3 |Connues IO.I1. Connuer |MarepuanoBeaeHue: DNEKTPOHHBIN KaTajor Mocksa Anbsiac, 2018
IO.I1., Ipsxwun E.N. YYIeOHHUK
6.1.2. JlonoTHUTEILHAS JINTEPATYpa
ABTOpBI, COCTaBUTENH 3arnaBue bubanoreka WznarenscTBo, roj
JI2.1 |Connues IO.IL, Ilpsxun | MarepuanoBeneHue : ONEeKTPOHHBIN KaTanor Mocksa MUCuC, 1999
E.N., Boiitkyn @. y4eOHHUK
6.3 IlepeyeHb JHIEH3UOHHOTO MPOrPAMMHOI0 00ecneyeHust
I1.1  |Windows
I1.2 [Microsoft Office
I1.3  |anTuBupycHoe 1O Dr.Web
1.4 [MS Teams
6.4. Ilepeuyennb HHGOPMALMOHHBIX CNIPABOYHBIX CHCTEM H NPO(ecCHOHAIBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
Ayn. Haznauenmue OcHamenne
Marepuanosenenue 1 yactsb Aynuropust 1 NPOBENEHUS 3aHATHH JIEKIMOHHOTO THUIIA, CEMUHAPCKOIO THIIA,
TEKyIIET0  KOHTPOJIS, HWHOWBHAYAIbHBIX  KOHCYJIBTALUH, HPOMEXYTOTHOH
aTTecTalluy, TPYNIOBBIX  KOHCYJIbTAIMH:  JOCKAa  KJIacCHYecKas,  JIOCKa

HWHTEPAKTUBHAS, KOMIBIOTEP ¢ qocTyrnoM K ceth "Muatepuet" (1 mrt.), mpoektop (1
mT.), 9kpaH (1 mrt.), pabodee MecTo mpenomasatesns, cToa (16 mT.), cryr (32 mir.)
ITO:Windows 7 Professional, Microsoft Office 2007, antuBupycunoe 1O Dr.Web,
MS Teams, Visual Studio, KOMITIEKT TeMaTHYECKUX MPE3CHTAIUI




46 Marepuanoseaenue 1 yactpb AyauaTOpHS IS CaMOCTOSATEBHON PaboThl 00YJIAIOIIMXCS, UMEETCS TOIKITIOUESHUE
K cetn "MHTEpHET" M JOCTYN B 3JEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO
cpemy: J0CKa Kiaccuieckas, KOMIBIOTEDP C JOCTyroM k cetd "Mutepuer” (16 mT.),
npoektop (1 mr.), axpan (1 mT.), pabodee MecTo mpemnomaasarens, croia (16 mrT.),
cryn (32 mr.) ITO:Windows 7 Professional, Microsoft Office 2007, Kowmmac,
antusupycuoe I10 Dr.Web, MS Teams, Visual Studio

8. METOAUYECKHUE YKA3AHUA JUISI OBYYAIOIIIUXCSL

[TpoBenenue ek U MPaKTUUECKUX 3aHATUH OCYILECTBISIETCS B Ay TUTOPUSIX, 00ECIICUCHHBIX MYJIbTUMEIMHHBIM 000pYI0BaHUEM, C
BO3MOKHOCTBIO TI0Ka3a IIPe3eHTaIHMI.

[TpoBeneHue ayAMTOPHBIX 3aHATHH MPEAyCMaTPUBAET HCIOIb30BaHNE B y4eOHOM Kypce aKTHBHBIX M MHTEPAKTUBHBIX TEXHOJIOTH:
MIPOBEJICHUE JIEKLUH C NCIIOJIb30BAHUEM HHTEPAKTUBHBIX U MYJIbTUMEAMNHHBIX TEXHOJOTHH (1pe3eHTanus B popmare MS PowerPoint);
UCTIONIb30BaHKE TIPU NPOBEACHUH 3aHATHH aKTHBHBIX (POPM 00y4EHHUS.

JucnumirHa TpeOyeT 3HaYUTENILHOTO 00beMa CaMOCTOATeNbHOM paboThl. OTAeNbHbIE Y4eOHbIE BOIPOCH BBIHOCSTCS Ha
CaMOCTOSTENBHYIO TPOPA00TKY U KOHTPOJIMPYIOTCS TOCPEJCTBOM TeKyIel artectanni. KauecTBeHHOE 0CBOEHHE ANCIATUINHEI
BO3MOJKHO TOJIBKO IIPH CUCTEMAaTHYECKOH CaMOCTOATENLHOM paboTe, YTO MOAAEPKUBACTCS CUCTEMOM TEKYILEH U pyOeKHOM
aTTeCTalH.




