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1. HEJIX OCBOEHUA

1.1 | Lens - hopMupoBaHue 6a30BBIX MPEACTABICHNH O TETIOBBIX MPONECCaX, MPOTEKAIOIINX B TEIIOBBIX YCTPOUCTBAX U
arperarax.

1.2 | Bamaun:

1.3 | - m3yUYeHHE 3aKOHOMEPHOCTEH MEXaHHIKH )KUAKOCTEH U I'a30B, TEIUIO- K MACCOOOMEHa;

1.4 | - u3yueHne ocoOEHHOCTEN TOPEHHs PA3TUUHBIX BUOB TOILTUBA;

1.5 | - n3y4yeHne KOHCTPYKIMH ¥ IPUHITUIIA pabOTHI YCTPOICTB JUTS CKUTAHMUS TOILINBA;

1.6]- H3YYCHHE 3aKOHOMEPHOCTH ONTUMAJILHOI'O HAarpe€Ba MeTajljla B re4Yax pas3jandHbIX KOHCprKHHﬁ.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOT' PAMMBI

Baox OII: b1.b

2.1 TpeboBaHuUs K HpenBa]rPlTe.]]bHOﬁ MOAT0TOBKE 00y4aloLerocs:

2.1.1 Dusnka

2.2 JucunmianHbl (MOXYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeanecTBYIee:

2.2.1 |T'ocymapcTBeHHast UTOrOBasi ATTECTALI

2.2.2 | Aucrmmummasl 1o Bedbopy b1.B./1B.4

2.2.3 |IIpoueccsl u anmaparbl XUAMHYECKOH TEXHOIOIUU

2.2.4 | XumuuecKast TEXHOJIOTHS TOIUIMBA U YIJIEPOJAHBIX MaTEpUajIoB

2.2.5 |KypcoBas HaygHO-HCCIIEIOBATENBCKAS paboTa

2.2.6 |IIpemmururoMHast IpakTHKa U BEIIOIHEHHUS BRITYCKHOHM KBAaMN(UKAIMOHHON paboTHI

2.2.7 | OU3UKO-XUMHUYECKHE OCHOBBI HEPTSIHBIX TUCTIEPCHBIX CHCTEM

2.2.8 | XuMHYECKHE PEaKTOPbI

3. PE3YJIbTATBI OBYYEHMUS 1O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMH

YK-9.1: cioco0HOCTh 0CYlIeCTBIATh MOUCK JTUTEPATYPhI, HCIO0JIb3Ysl HAY4YHbIe 0a3bl JaAHHBIX, IPOecCHOHATBHbIE
CTaHJAPTHI U PerJaMeHThbl, HOPMbI 6€30MaCHOCTH 1 APYrHe HCTOYHUKH HH(opMaun

3HaTh:

YK-9.1-31 npuruunst cbopa, oréopa 1 06001meHst HHPOPMALIUN, METOAUKH CUCTEMHOT0 MOAX0a IS PEIIeHUs
MpoQeCcCHOHANBHBIX 331a4

IIK-3.4: T'0TOBHOCTBIO HCIIOJIB30BATH 3HAHUSI OCHOBHBIX (PM3MYeCKUX TEOPHid /ISl pelleHNsI BOSHHKAWIIUX (pU3nIecKuX
3ajJa4, CAMOCTOSATEIHLHOI0 NpHodpeTeHnst (PU3NIECKUX 3HAHMIL,IJISI MIOHUMAHUS NPUHIMIIOB padoThl NPUOOPOB U
yCTPOﬁCTB, B TOM YHUCJ/I€ BBIXOAAIIMX 32 NMpeaejabl KOMINETCHTHOCTH KOHKPETHOI0 HAIIPpaBJACHUSA

3HaTb:

[TK-3.4-31 CymHoCTb TEIIOTEXHUYECKHUX MPOIIECCOB, MPOTEKAOIINX B TEIMIOBBIX YCTPOHCTBAaX

YK-9.1: criocoGHOCTH OCYIEeCTBIATh HOUCK JUTEPATYPhI, HCI0JIb3Ysl HAy4HbIe 0a3bl IaHHBIX, NPodecCHOHA/IbLHbIC
CTAHAAPTHLI U PerIaMeHThl, HOPMbI 0€30NaCHOCTH U APYTUe HCTOYHMKH HHGOPMALUU

YMmerb:

VYK-9.1-Y1 ananu3upoBaTh U CUCTEMATH3UPOBATH PA3HOPOIHBIC TaHHBIE, OIEHUBATh () (HEKTUBHOCTH MPOIIEAYP aHATU3a MPOOIeM
Y TIPUHSTHS PElIeHHH B TPO()ECCHOHATIBHON IeITeNbHOCTH

IK-3.4: I'0TOBHOCTBIO MCN0JIB30BATH 3HAHUSI OCHOBHBIX (PM3MYECKUX TeOPHii Il pellleHUs] BOSHUKAIMNX (u3nyeckux
3a/1a4, CAMOCTOSAITEIbHOr0 NpuodpeTenus GpuznyecKux 3HAHUIA,IJISI NIOHUMAHMS NPUHUIMIOB padoThHI NPUGOPOB U
YCTPOICTB, B TOM YK CJI€e BBIXOASIIMNX 32 Mpeiesibl KOMIETEeHTHOCTH KOHKPETHOr0 HANPABJIEHUS

YMmerb:

[IK-3.4-Y1 IIpoBoauTh aHaIH3 U OLEHKY 3()(HEKTHBHOCTH pabOTHI TEIUIOTEXHHIESCKOTO 000py IOBaHUS

YK-9.1: ciocoOHOCTD OCYIIECTBJISITH MOUCK JUTEPATYPHI, HCTOJIb3Ysl HAyYHBbIE 0a3bI JaHHBIX, MPOdecCHOHAILHbIE
CTAHJAPThI M PerIaMeHThbl, HOPMBbI 0€30IIACHOCTH U JpyrHe MCTOYHMKHU HH(popManuun

Baanernb:

VK-9.1-B1 HaBEIKaMH Hay9HOTO ITOMCKA M MPAaKTHIECKOH pabOTHI ¢ HHPOPMATMOHHBIMI HCTOYHHKAMHI;, METOJAMH MTPUHATHS
pelieHuit

ITIK-3.4: I'0TOBHOCTBIO HCII0JIB30BATh 3HAHMS OCHOBHBIX (PM3HYECKUX TEOPHii 1JIl pellieHHs] BO3SHUKAIOIIMX (PU3NYECKUX
3a/1a4, CAMOCTOSATE/IbHOI0 NIPHOOpeTeHHs (PU3UYECKUX 3HAHNI,IISI IOHUMAHMS NPUHIUIIOB pa0doThl NPHOOPOB U
YCTPOHCTB, B TOM YHCJIe BBIXOASIIIUX 32 Mpefieabl KOMIIETEHTHOCTH KOHKPETHOT0 HANIPABJICHU




Baanernb:

[1K-3.4-B1 Meroaukoi npoBeieHNs TeIIOTEXHUUECKUX PACIeTOB

4. CTPYKTYPA 1 COJEP)XAHUE

Kon HaumeHnopanue pa3nenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcsl padoTsI
Pasnea 1. Uzyuenne
OCHOBHBIX 32KOHOB TeIlIO -
1 MaccomnepeHoca B meyax

1.1 XapaxkTepucTuka IpoLecCcoB 2 0,5 J2.1
TerooOMeHa (OCHOBHBIE 212233
MIOHSATUS TEOPHU
Tera000MeHa, BUJIbI U
OCHOBHBIE 3aKOHBI ITPOIIECCOB
Terooomena) /Jlex/

1.2 OrnpenieneHue TernaI0eMKOCTH 2 2 JI2.1J13.1 o ¢opme
BO3/lyXa METOJIOM Harpesa 0102233 "I'pynnoBas
MOTOKA ITPU TIOCTOSHHOM pabota"
nasieHuu /J1a6/

1.3 OrnpeneneHue TernI0eMKOCTH 2 2 JI2.1J13.1 o ¢opme
KUJKOCTH METOIOM Harpesa 213253 "I'pynmoBas
moToka xunkoctu /J1ad/ pabota"

1.4 IMoxroTroBka k 1a60paTOPHBIM 2 6 JI2.1J13.1
3anstusam /Cp/ 212233
Paznen 2. TentoreHepanusi
3a c4eT XMMHYecKOoil
JHEPIruM TOILIMBA U
3JIEKTPOIHEPTHH

2.1 OCHOBHEBIE BUIBI U 2 0,5 JI1.1J12.1
XapaKTePUCTUKU 213253
TormnBa /JIex/

2.2 Orpenenexnue coctasa 2 2 JIT.1J12.1
torusa /I1p/ 212233

2.3 Ornpenenenue BeICIICH U 2 1 JIT.1J12.1 o opme
HUBIIEH TETIOT CrOpaHust 213253 "TexHonorus
torumsa /I1p/ IPOOJIEMHOTO

oOyuenus"

2.4 CaMocTOATeNbHOE H3yUEeHUE 2 9 JI1.1J12.1
y4eOHOro MaTepuasa B 213253
Canvas Ha TeMy: MeTozbl
TEIUIOTEHEPALIUH 3a CUET
anextposnepruu /Cp/

Paznen 3. OcHOBBI TeOpUH
ropeHus TOMINBA

3.1 OO01mmas xapaKTepuCTHKa 2 0,5 JI1.1J12.1
IIPOLIECCOB TOPEHUSL. 213233
DNeMEHTBI TEOPUH TOPEHUSL:

KHHETHYECKOE U

G Py3nOHHOE TOPEHHE,
CTPYKTYpa U JHHA (akena,
€ro CTaOMIH3aIHsL.
BoznukHOBeHHE

tamen# /Jlex/

32 Pacuer ropenus Tomusa. 2 2 JI1.1J12.1 o ¢opme
Ornpenenenue pacxoaa 215253 "TexHOJIOrus
BO3/yXa, KOJIMYECTBA U IPOOJIEMHOTO
cOCTaBa MPOAYKTOB oOyuenus"
cropanwust /TIp/

33 Ornpenenenue SHTaNbITHNA 2 1 JI1.1J12.1
IIPOIYKTOB CTOPAHUS 0109233

toruBa /ITp/




34

BeInosnHeHre KOHTPOJIbHOI
pabotsr /Cp/

26

JI1.1J12.1J13.
2
01030233

Pasnen 4. YcerpoiicTtBa aas
CKUTAHMS ra3000pa3HOro U
JKHIKOTO TOTJINBA

4.1

VYerpoiicTBa Ay C)KUTaHUSA
ra3000pa3HOro M KHUJIKOTO
TorumBa /Jlex/

0,5

JI.1J12.1
01090233

4.2

Pacuer KOHCTpYKIMI TOPENIOK
u popeynok /TIp/

JI1.1J12.1
013233

o ¢opme
"TexHomorus
IPOOJIEMHOTO

oOyuenus"

43

CaMoCTOATeTbHOE H3YUCHHE
y4eOHOro MaTepuaia B
Canvas Ha Temy:
Koncrpykiuu ropenok u
(hopcyHOK, UX TIPEUMYILIECTBA
u Henoctatku /Cp/

JI1.1J12.1
013233

44

CaMOoCTOATEeNTbHOE H3Y4CHHE
yaeOHOro Marepuaia B
Canvas Ha TeMy:
KomOuHHMpOBaHHEIE ra30-
Ma3yTHbIe Topenku /Cp/

JI1.1J12.1
010233

Pa3gen 5. OraueynopHslie u
TenJIoM30/{HOHHbIEe
MaTepHaJIbl

5.1

OO011as xapakTepuUCTHKA 1
KItaccuUKaIst
OTHEYMOPHBIX MaTePHAaJIOB.
Paboune u puznueckue
CBOIfCTBa OTHEYTOPHBIX
Marepuainos /JIex/

0,5

JI1.1J12.1
01090233

5.2

CaMOCTOATENBHOE U3YYEHUE
y4eOHOro MaTepHasa B
Canvas Ha temy: Cocras,
OCHOBHBIE CBOICTBa 1
00J1aCTh IPUMEHEHHUS
OTHEYTOPHBIX
MarepuanoB.Kiaccuduxars
TETUION30IAIOHHBIX
MaTepHaoB.

OrHeynopHbie OETOHBI,
pacTBopsl 1 oomasku /Cp/

JI1.1J12.1
013233

Pasnea 6. YcerpoiicTtBa aas
YTHJIU3aUUM Teria
OTXOASIIIHX TIMOBBIX Ta30B

6.1

TernoTexHuIeCKre OCHOBBI 1
CpaBHUTEIbHAS OIICHKA
METO/IOB YTHIM3AIMHU TEILIA.
Pexymeparops! u
pereneparopsl /JIex/

0,5

JI.1J12.1
01030233

6.2

Orpenienenne OCHOBHBIX
pa3MepoB PeKyInepaTopoB U
pereneparopos /I1p/

JI1.1J12.1
012233

6.3

CaMocTosATeNnbHOE H3yUeHUE
yaeOHOro Marepuaia B
Canvas Ha TeMy:
KoncTpykuuu
PEKyIepaTopoOB.
TemnepaTtypHoe nose
pekynepatopa. Llens u
MpUHIMI uX pacdera /Cp/

JI.1J12.1
0103233




6.4

CamocToaTenbHOE H3y4eHHE
y4eOHOro Marepuaia B
Canvas Ha Temy:
Koncrpykuuu
pereneparopos. Llenb u
mpUHIMI uX pacdera /Cp/

JI.1J12.1
013233

Pazgen 7. Knaccuduxanus
H 0011251 XapaAKTEePUCTUKA
TeNm10BOii padoThl neyei

7.1

Knaccugukamus neueit mo
TEXHOJIOTMYECKUM U
KOHCTPYKTUBHBIM
MpU3HAKaM; 110 IPUHLUITY
TEIUIOTeHEPAIIHH.

/JIex/

JI1.1J12.1
0103233

7.2

CaMocCTOATENEHOE N3yYCHUE
y4eOHOro Marepuaia B
Canvas Ha Temy: OOmiast
XapaKTEPUCTHKA TETUTOBOH
paboThI meueii.

TemtoBoii 6anaHc mevei
Pa3HOTrO TEXHOJIOTHYECKOTrO
Ha3HAYEHMS

/Cp/

JI1.1J12.1
213233

7.3

CamocTosaTenbHOe H3y4eHHe
y4eOHOro Matepuana B
Canvas Ha Temy: OCHOBBI
palMoHaIbHON TEXHOJIOTUHU
Harpesa Metaa. OKucieHue
U 00€3yTIIepoXKUBaHUE
metaina. OCHOBHBIE
3aKOHOMEPHOCTH 3THX
nporeccoB. Mepsl 60pbOBI ¢
Humu /Cp/

JI1.1J12.1
0103233

7.4

CaMOoCTOATENBHOE U3YyUEHUE
y4eOHOro Marepuana B
Canvas Ha Temy:
KoHCTpYyKIUK ¥ IPUHIIKUIT
paboTHI 1edel pa3Horo
TEXHOJIOTHYECKOro
HasHaueHus /Cp/

JI1.1J12.1
2103233

7.5

IMonroroBka k 3auery /Cp/

JI1.1J12.1J13.
1J13.2
013233

7.6

3auer 1o JUCHUIUInHE /3a4éT/

5. ®OHJ OIIEHOYHbBIX MATEPUAJIOB




5.1. Bonnpocsl 11 caMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

IIpomesxyTounas arrectanus o Y [l ocymiecTBIseTCs IPU UCIIOIB30BAaHUH CIEAYIONINX 005S3aTeNbHBIX (hOPM KOHTPOJIS:
1. 3auer, KOTOPBIN MOXKET IPOBOAUTCS B YCTHOH (popme 1o OuiieTaM, BKITIOYAIOIIUM TEOPETUUCCKHE BOIIPOCHL U 3a1a4H,
OXBaTHIBAIOIIUE BCe pa3aenbl Y I, WK B TECTOBOM opMe IO TeCTOBBIM 3a1aHusM B cpene LMS Canvas.

IlepedyeHs BOIpOCOB U 3alaHUM 110 IPOMEXYTOUHON aTTECTALUU IIPEICTABICH HIDKE.

Bonpocs! g camornonroroBku k 3adery (I1K-3.4-31, VK-9.1-31, VK-9.1-Y1):

1 Buapl 1 OCHOBHBIE 3aKOHBI ITPOIIECCOB TEIIOOOMEHA.

2 CBOWCTBA )KUAKOCTEH M Ta30B (IIOHATHE HCANBHOTO U PEABHOT0 T'a30B, BA3KOCTh, 00BEM, INIOTHOCTh, CKOPOCTB).

3 XapaKTepuCTHKa MIPOLIECCOB TEMI000MeHa (OCHOBHBIE TIOHATHS TEOPUH TEIUI000MEHa, BUIbI U OCHOBHBIE 3aKOHBI IPOLIECCOB
TEII000MEHa).

4 O6m1as xapakTepucTHKa TorumiBa. Kinaccudukarms TommBa 1o NpoUCX0XKICHUIO U arpeTaTHOMY COCTOSHHIO.

5 XuMHYeCKU cOCTaB TOIIUBA.

6 Terutora cropanus TorumBa (OnpenencHue, 0003HaUCHUE, SIMHULIBI N3MEPECHUS, BUBI TEIUIOT CTOPAHUS M METOBI OIIPEICIICHHU).
7 TerutoTeXHUYECKUE CBOMCTBA TOIUTHBA (KpaTKas XapaKTepPHUCTHKA KaXKI0TO BHIA TOTUINBA).

8 XapakTepucTHKa IIPOLECCOB TOPEHH (OIpeeieHNe, CTa N TOPEHHS, BUIBI TOPEHHUS).

9 T'opeHue ra3000pa3HOro TOILIMBA.

10 I'opeHne >KUIKOro TOILTHBA (CTAANH TOPSHHUS U MX OIMCAHUE).

11 I'openne TBepAOTO TOITNBA (CTaINH TOPSHUS U HX OIUCAHHE).

12 TIpuMeHeHre TOTHOTO U HETIOTHOTO TOPEHUSL.

13 Pacuetsl ropeHust TOIIMBa (pacxoll BO3AyXa, KOJMUECTBO U COCTAaB MPOLYKTOB CTOPAHUs, TEMIIEpaTypa TOPeHus).

14 YcrpoiicTBa Isl CKUTaHUS Ta3000pa3HOro TOILTHBA (TpeOoBaHus, KiacCu(HUKAIH, BUIBI KOH-CTPYKIHA OSCIUTAMEHHBIX H
TUTAMEHHBIX TOPEIOK).

15 YerpoiicTBa 11sl CKMTaHUs )KUIKOTO TOIUINBA (TpeOoBaHus, BUABI CPAaBHUTENbHAS XapaKTePUCTHKA).

16 KoMOMHIpOBaHHOE ra30-Ma3yTHOE OTOIUICHHUE.

17 Knaccudukarms orHeyIopHBIX MaTepPHAIOB.

18 Paboune u pusnueckre CBOICTBa OTHEYTIOPHBIX MaTepHAaJIOB.

19 Cocras, cBoiicTBa ¥ 00JIACTh TIPHMEHEHHSI OCHOBHBIX BHJIOB OTHEYIIOPHBIX MAaTCPHAJIOB.

20 Cocras, cBOMCTBa U 00J1aCTh IPIMEHEHHS TCIUION30JIIIMOHHBIX MAaTEPHAIIOB.

21 OrueynopHsIe 6ETOHBI, PACTBOPHI 1 0OMAa3KH.

22 TernoTeXxHU4YeCKUe OCHOBBI U METO/IbI yTUIM3alKH Teria. CXeMbl UCTIONb30BaHUS TEIUIa OTXOISIINX JbIMOBBIX Ta30B.
33 PexyrnepaTHBHBIC TEIIIO0OMEHHUKHU. O0Imast XapaKTepUCTHKA TEIIIOBOW paOOThl PEKYIEepaTOPOB.

24 [lenp 1 NPUHIUI pacyeTa peKynepaTopos.

25 KoHcTpykumu pekyneparopos. [IpenMyiiecTBa 1 HEIOCTaTKU X pabOTHL.

26 PerenepatuBHbIC TemI000MeHHUKH. OOIIas XapaKTepUCTHKA TEIIOBOI pabOThI pereHepaTopoB.

27 lenb 1 NpUHIUI pacyeTa pereHepaTopoB.

28 Knaccudukarus nedeit o TeXHOIOTHIECKUM M KOHCTPYKI[HOHHBIM IIPU3HAKAM.

29 Knaccudukarys neveii mo NpHHIKITY TEIUIOTCHEPaIUH.

30 OO6mrast XxapaKTepUCTUKA TETUIOBOI pabOoThI Meuei.

31 TerutoBoit 6anmaHc meyei U pacxo/] TOIUTUBA (CTaThU MPUXOTHON U PACXOIHON YacTel TeIIoBOro OanaHca).

32 Metoanueckue eyn ¢ poITUKOBEIM ofoM. KoHeTpykius, TeroBast paboTa, IpeMMYyILecTBa U HEAOCTATKH.

33 Metoauueckue TonkaTenbHble neud. KoHCTpyKIus, Ha3HaueHue 30H, IPEUMYIIECTBA U HEJOCTATKHU.

34 Meroaudeckue poJMKoBbIe Iedr. KoHCTpyKIus, Ha3HaUeHHE 30H, IIPEHMYIIECTBa U HEAOCTATKH.

35 KoncTpyxuus, Ha3Ha4€HHUE U IPHHITUI pabOThl MAPTEHOBCKOH HEUH.

36 KoHcTpykuus, Ha3HaYSHUE U IPUHIMIT paOOTHl TOMEHHOI! Meyu.

37 Konbuessle eun. OcOOEHHOCTH HX TEIUIOBOW pabOoTHI, MPEUMYILECTBA U HETOCTKH.

38 Obm1as xapaKTepUCTHKA TEPMUYECKHX Iedeid. CpaBHUTENBHBIN aHATIHN3 Ca0YHBIX U IPOXOAHBIX TEPMHIECCKUX ITEUCH.
39 Ileun ¢ BeIKaTHBIM 1O10M. OCOOEHHOCTH MX TETUIOBOM padoThl, NPEMMYILECTBA U HEAOCTATKH.

40 Kommaxkossle neyn. OcoOEHHOCTH HX TEIUIOBOH paOOTHI, IPEUMYILECTBA U HETOCTATKH.

[epeuens npakTHUECKHUX 3aAaHUH I HOATOTOBKH K 3adery(obmue popmynuposkn)(I1K-3.4-31, [1K-3.4-B1, YK-9.1-31, YK-9.1-
V1, VK-9.1-B1):

1 OmpenenuTh COCTaB TOPrOYEH MacCHl YIIIS 10 W3BECTHBIM JaHHBIM.

2 OmpenennuTh COCTaB CMECH ABYX ra3000pa3HbIX TOIUIMB IIPH M3BECTHBIX TEINIOTE CTOPAHMS CMECH M COCTaBaX KaXKIOT0 TOILINBA.
3 OnpenenuTs HU3IIYIO TEIUIOTY CrOpaHUs pabouell U cyxoif Macchl yrist Mapku I, eClii H3BECTHBI €r0 HU3IIAs TeMI0Ta CTOPaHHs
roproueil Macchl, 30JIbHOCTb CYXOH MacChl U BIa)XXHOCTh paboyast.

4 OnpenenuTs KOMAIECTBO MPOIYKTOB CrOPaHHUS IIPH TOPEHIH 33JaHHOT0 00XheMa ra3000pa3Horo TOININBA MTPH YKa3aHHBIBX
COCTaBe TOILUTMBA U K03((HUIMEHTEe N30BITKA BO3MyXa.

5 OnpenenuTs AEHCTBUTENBHBII pacxo/l BO3LyXa NpU FTOPEHNUH 33aJaHHOI MacChl Ma3yTa ONpeeIeHHOTO COCTaBa.

6 OnpenenuTs IUIoNIa Ik MOBEPXHOCTH TEIUIO0OOMEHA PEKYIIEpaTHBHOTO BOJOBO3IYIITHOI'O TEINIOOOMEHHHUKA MIPU MPSIMOTOYHON
CXeMe JIBIDKCHUS TeIIIOHOCUTENEH, eCII N3BECTHBI MacCOBBII PacXoJl BO3ayXa, CpeqHHi KO3 (HUIMEHT Tertonepeadn OT BO3LyXa
K BOZIe, HauallbHas TeMIIepaTypa Bo3Ayxa, KOHEUHasl TeMIIepaTypa Bo3AyXa, HadadbHas TeMIlepaTypa BOJbl, KOHEUHas TeMIepaTypa
BOJIBI.

7 OnpenenuTsb MOBEPXHOCTH HArPEBA IA30BOASHOTO PEKYEPATHBHOTO TEIIIOOOMEHHHKA, PAa0OTAFOMIET0 110 IPSIMOTOYHON CXEMe.
I'peromuil TEMIOHOCUTEND — IBIMOBBIC I'a3bl C 3aJaHHOM HAaYaJIbHOU U KOHEUHOH TeMmIieparypaMu. Takike U3BECTHBI MaCCOBBIH
pacxox BoJbI Yyepe3 TEII000MEHHYK, HayallbHasl M KOHEYHAs! TEMIIEpaTypbl BOABI, KOO(G(HUIMEHT TEIUIOOTAAYH OT ra3a K CTEHKE U OT
CTEHKH TpyOH®I K Bozte. TermmooOMeHHIK BBITTOJHEH U3 CTANBHBIX TPYO ¢ ONpeeIeHHOH TONMINHON CTEHKH.




8 OmpenenuTs, BO CKOIBKO pa3 U3MEHUTCA KO (UITHEHT TeIIonepeiad IPYU H3MEHEHHH CXEMBI IBIKEHUS TETNIOHOCHUTENeH ¢
HNPOTHBOTOYHON HA MPSMOTOYHYIO IIPU HEM3MEHHOH IUIOIIAN TeIuIo00MeHa. 3BecTHbI 00BEMHBIN pacxoj HarpeBaeMoro Bo3yxa
IIPY HOPMAJIBHBIX YCJIOBUAX, HauaJIbHasl U KOHEYHasl TEMIIEpaTypa IIPOLYyKTOB CTOPAHUS, HayajabHas U KOHEUHasl TEMIIEpaTypa
HarpeBaeMoro Bo3ayxa.

[TpuMepHBI TIepeYeHb BOIIPOCOB TS 3aIIUThI JJabopaTtopHbix padot (I1K-3.4-31, [IK-3.4-V 1, TIK-3.4-B1, YK-9.1-31, YK-9.1-V1,
YK-9.1-B1):

1. {aliTe XapakTepUCTHKY 000pYyIOBaHHUS, IPUMEHSIEMOTO IIPU BHINOIHEHUU Ta00paTOPHOI paboTHI.

2.0nuImuTe 1eib ¥ 3a1a491 IPOBEICHU J1a00paTOpHOIl paboTEhI.

3.Kaxkoe mpakTiueckoe IprIMEHEeHHEe HaXOJUT IIPHHIIHII, H3ydaeMbIil B TabopaTopHoii pabore?

4 JlaiiTe onpeaesieHUue MOHITHS.

5.KakoBbl IpUUUHBI ¥ IOCIEACTBUS U3y4aeMoro siBIeHHs?

6.KaxoBo BiIMsIHME U3yyaeMOro SIBJIEHUs WM IapaMeTpa Ha Ipyrue TeIOTEXHUYECKUE MPOLecChl?

5.2. IlepeyeHb padoT, BLINOJIHAEMBIX N0 JUCHMILINHE (Moay10, npakTuke, HUP) - 3cce, pedepaThl, npakTHYECKHE U
pacyeTHO-rpaduyeckue padoThl, KYPCOBbIe PAGOTHL, MPOEKTHI U JP.

Kontponsnas pabota o BapuanTam Ha TeMy: "Pacuer roperns rommsa" (IIK-3.4-B1, YK-9.1-31, YK-9.1-B1).

OCHOBHBIE pPa3/Iebl KOHTPOIBHOH PabOTHIL:

- pacuér cocTaBa TOIUINBA;

- pacyeT cocTaBa CMECH TOILIMB;

- COCTaBJICHHE PEaKLUH TOPEHNUS TOPIOYMX KOMIIOHEHTOB TOIUINBA;

- OIIpeZieNeHre KOJIMUecTBa BO3LyXa, HEOOXOIMMOT0 Ha TOPEHHE CMECH TOILINB M KOJMYECTBA IIPOAYKTOB CrOPaHUS;
- pacdeT KaJOMETPUUECKOH TeMIIepaTy Pl TOPEHNS;

- olIpe/ieIeHNe ACHCTBUTENBHON TeMIIepaTyphl B paboyeM NpOCTPaHCTBE IEYHOTr0 arperara.

O0BeM KOHTPONIBHOH paboTsl — 15-20 cTp.

OdopmiieHHast KOHTpOIBbHAS paboTa craercs Ha kadenpy MeTalmTyprudecKux TeXHOJIOrHH 1 000pynoBanus. IIpaBunsHO
BBITIOJIHEHHAs pab0oTa cuuTaeTcst 3a4TeHHOH. KoHTposibHas paboTa, BBINOIHEHHAS! HEBEPHO WIIH MMEIOIIAs 3aME4aHus,
BO3BpAIAaeTCs Ha TOPabOTKYy.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

DopMoii MPOMEKYTOUHOM aTTecTalny 1o auciuiuinge spasercs 3auet ([1K-3.4-31, [1K-3.4-V 1, TIK-3.4-B1, YK-9.1-31, YK-9.1-
V1, VK-9.1-B1)
Hwxe npencrasnen obpaser OwieTa Jyis 3a4eTta, MPOBOAMMOTO B YCTHOH (opme.

DenepanbHOe rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHUE BBICILIETO 00pa30BaHHs
HAITMOHAJIbHBIN UCCJIEJOBATEJILCKUN TEXHOJIOTMYECKU YHUBEPCUTET «MHUCHC»
HogoTpountxuii Gpumman

Kacgenpa meTamrypriuueckux TeXHOIOTUI U 000pyAOBaHHS

BMJIET K BAUETY Ne 0

Jucnummmaa: «TerroTexaukay

Hamnpasnenue: 18.03.01 «Xumuueckas TEXHOIOTHS

®dopma 00ydeHus: 3a04Has

®dopMa NpoBe/IeHNs 3a4eTa: yCTHas

1. Jlaiite onpenenenue TomuBy. Kinaccudukarys TOmImMBa 110 IPOUCXOXKICHUIO U arperaTHOMY COCTOSHHIO. ONMUIINTE XUMUIECKHH
COCTaB Pa3INYHbIX BUJOB TOIUIMBA.

2. PexynepaTHBHBIE TEIIIOOOMEHHUKH. J{afiTe 00IIyI0 XapaKTePUCTHKY TEIUIOBOI PadOTHI PeKyIepaTopoB, BUABI PEKYIIEpaTopOB.
[Nepeunciure TpeOoBaHMS, MPEABIABILEMBIC K peKyniepaTopaM. [IpenmyIecTBa 1 HEAOCTATKH PEKYIEPATHBHBIX TEITIO0OMCHHHUKOB.
3agaua. Onpenenure AeHCTBUTENBHBIA 00BEM BO3AyXa MPH FOpeHUH 2 M3 TormuBa, cocrosmero u3 97% CH4, 1% CO u 2% N2,
ecii K03 GHUIMeHT n30bITKa Bo3ayxa 1,12.

CocraBui:
3aB. kadenpoit MTuO
«__» 20 .

JucrannuonHo 3auet nmpoBoautcs B LMS Canvas. Tect k 3auery conepxut 42 3ananus. Ha pemenue orBoautces 1,5 gaca.
OO6pa3elr 3a1aHuil 17151 OJIYYEHUS 3a4eTa, MpoBoauMoro qucraniinoHHo B LMS Canvas (I1K-3.4, YK-9.1):

IK-3.4-31

1) Kaxoe TOmmBO SBIISIETCSA HCKYCCTBEHHBIM?

1.T'oprounii cnanery

2.JlpeBecHBbli yromnb

3.Hedts

2) B xakux (opcyHKkax yepes Tesio GOPCYHKH MPOXOAUT TONBKO 8-12% Bo3myxa, a OCTaTbHON BO3-IyX MOCTYIAET MO CIEIHATbHBIM
KepaMHU4IeCKUM KaHajaam?

1.Huzkoro maBiaeHus

2.BrIicokoro gaBieHus

3.CpenHero naBieHus

3) Kak Ha3bIBatoTCS OTHEYNIOPHBIE MaTepHaisl ¢ cogepxkanueM Al203 6omnee 90 %
1.KopyHnoBbie

2.MysnToBble

3.1llamoTHBIE

[1K-3.4-V1

1) Tlpu kako# TONIIMHE HATPEBAEMBIX 3arOTOBOK HE paIlIOHAJICH ABYCTOPOHHUI HarpeB?
1.Menee 100 MM

2.bonee 100 MM

3.bosnee 200 MM

2) KakoBo IperMyIIecTBO KepaMHUYECKHX PEKYIEpPaTOPOB MEPE METATNIECKUMU?
1.Bonee BeIcOKast TeMIIepaTypa MoAOrpeBa Bo3ayxa

2.bonee BBICOKAsk TePMETHYHOCTD

3.Membl1re TabapuUTHBIE Pa3Mepbl

I1K-3.4-B1

1) Kaxoe xommgecTBo yriepoaa OyneT comepkaThes B pabodeil Macce yIiis IpH yMEHbIIEHHH ero BiraxHocTH ¢ 20 1o 10 %, eciu
npu Bnaxuoctu 20 % coneprkanue yraepona 45 %? OTBeT OKPYIJIUTE A0 LENbIX 3HAUECHUH.

2) Kakoe xoimgecTBo kuciopona tpedyercs s cxuranust 50 M3 CO? OTBeT OKpYTIINTE JI0 IENBIX 3HAYCHHI.

3) Uemy Oynet paBHa HHU3IIAs TEIUIOTA CTOPaHUS pabovell MacChl Ta3000pa3HOro TOILTHBA cieaytorniero cocrasa: CH4p =70 %,
COp=15 %, H2p=5 %, N2 p=10 %. OTBeT OKpyIIHUTE 0 UENbIX 3HAUCHHH.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

IIpu omeHke pe3yabTaTOB 3aLIUTHI OTUYETOB MO TaOOPATOPHBIM paboTaM HCHONb3yeTCsl OMHapHAs CUCTeMa, KOTopast
IpefycMaTpUBaeT CIEeAYIOIUE PEe3yIbTaThl U KPUTEPUU OLICHUBAHMS:

"3a4TeHo", ecITi BHIMOIHEHBI BCE 3aIaHMs Ta0OpaTOpHOH paboTH, CTYACHT OTBETHII Ha BCE KOHTPOJIBHBIC BOIPOCHI.

"He 3auTeH0", ecM CTY/ICHT HE BHIITOJIHII WM BRIITOTHIII HEIPABIIIBHO 3a/1aHKs TaOOpaTOpHOI paboTH, CTYAEHT OTBETIUI HA
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMU MM He OTBETIII Ha KOHTPOJIbHBIE BOIIPOCHI.

Kpurtepuu orieHKM OTBETOB Ha 3a4eTe, MPOBOAMMOM B YCTHOH (opme:

«3a4TeHo», €CIIN BOIPOCHI B IIETIOM PACKPHITHI, HO MOTYT OBITh M3JI0KEHBI HEJIOCTaTOYHO MOJIHO (He MeHee, yeM Ha 60 %).
OO0yuarouiicst TOKa3an CIOCOOHOCTb CAaMOCTOSITEIbHO MBICTUTD, U3JIaraTh COAEp>KaHUE OTBETA.

«He 3auTeHO», eciii OTBETHI Ha BOIPOCH! OTCYTCTBYIOT MJIM PacCKPBITHI MeHee, 4yeM Ha 60 %, mogMeHa 0JJHOTO BOIIPOCa APYTUM,
Hajuuue mmnapranki. HesHaHne OCHOBHBIX MOHATHUN U TIOJIOKEHUN TEMBI.

Kputepun orieHKH OTBETOB HA 3a4eTe, IPOBOAMMOM B JUcTaHIMOHHON (opme B LMS Canvas:
KonuuecTBo BepHbIX OTBETOB - HE MeHee 60 %o.

6. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTENIU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI1.1 |H.I'. Kynumnuna Tennorexuuka Hosotpourk: HO HUTY MUCHC, 2015,
METAILTYPrUYECKHUX MEUCH: http://elibrary.misis.ru/action.php?
YdebHOe Iocobue kt path_info=ktcore.SecViewPlugin.actio

ns.document&fDocumentld=10575

6.1.2. Jlono/iHUTEIbLHAS JIITEPATYpa

ABTODBI, COCTABHTEITH 3arnaBue Bubnmoreka WznarenscTBO, rOf, 371. anpec
JI2.1 |Ilox pen. Tennorexuuka M.: MUCuC, 2002,
B.A KpuBanauna METaJUTyPrHYECKOTO http://elibrary.misis.ru/action.php?
MpOU3BOACTBA: Yuel. mocodue kt path_info=ktcore.SecViewPlugin.actio
B2-XT ns.document&fDocumentld=3466

http://elibrary.misis.ru/action.php?

ns.document&fDocumentld=3516

6.1.3. MeTroguueckue pa3padoTku

ABTODBI, COCTaBHTEITH 3arnaBue Bubnmoreka W3paTenbcTBO, rof, 31. aapec
JI3.1 | H.I'. Kyauuuna Ternorexuuka: JlabopaTopHbIit Hosorpounk: HO HUTY "MUCuC",
MPAaKTUKYM 2017, http://elibrary.misis.ru/action.php?

ns.document&fDocumentld=12141

JI3.2 |H.I'. Kynununa Pacuer ropenus Toruivea: Hogorpouuk: HO HUTY "MUCuC",
MeTtonudeckue ykazaHus s 2018, http://elibrary.misis.ru/action.php?
BBITIOJTHEHU ST JIOMAITHETO kt path_info=ktcore.SecViewPlugin.actio
3aaHus ns.document&fDocumentld=12137
6.2. IlepeyeHs pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOW ceTH « AHTEpHET»

91 | KubepJlennnka www.cyberleninka.ru

32 |H HATY "MUCuC" www.nf.misis.ru

33 | Poccuiickas HayuHas 31eKTpOHHAs OMOIHOTEKA www.elibrary.ru

6.3 Ilepeuenb MPOrpaMMHOro odecnevdeHust

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

8. METOJJUYECKHUE YKA3ZAHUA J1JI51 OBYYAIOIIIUXCA

OcBoeHNe TUCIUIUINHBI TIPE/IIoaracT Kak MIpoBeIeHNE TPAIUIIMOHHBIX ayIUTOPHBIX 3aHATHH, TaK U paboTy B AJIEKTPOHHOM
uHpopmarmonHo-obpaszoBarensHoi cpene HUTY «MUCuC» (3MOC), yacTbio KOTOPOH HENOCPEICTBEHHO IPEeTHA3HAUCHHOM! JUIs
OCYIIECTBIIEHHs 00pa30BaTENbHOIO Mpolecca ABIseTcss DIeKTPOHHBIN 00pa3oBaTenbHblil pecypc LMS Canvas. OH focTymeH 1o
URL azpecy ... ¥ MO3BOJISET HCHOJIB30BATh CICIHAIBGHBIN KOHTEHT M JIEMEHTHI JICKTPOHHOTO 00YYIEHHS M JUCTAHIIMOHHBIX
obpa3zoBarensHBIX TexHOTOorui. LMS Canvas HcIonb3yercs MpenMyIIeCTBEHHO IS ACHHXPOHHOTO B3aNMOACHCTBIS MEXTY
y4acTHHKaMHU 00pa30BaTeIbHOrO MpoLecca MOCPeACTBOM ceTu «HTepHeT».

YT008! 3¢peKTHBHO MCHIONB30BaTh BO3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO U yCIIEIIHO OCBOUTH AUCLIUILINHY, HYKHO:

kt path_info=ktcore.SecViewPlugin.actio

kt path_info=ktcore.SecViewPlugin.actio




1) 3apeructpupoBaThcs Ha Kype. [1s 3TOro Hy kKHO mepeifTu no ccouike ...JIOTHH # maponib COBNAAAeT C JOTHHOM U MapojieM OT
muHoro kabunera HUTY MUCuC;

2)B pyOpuke «B Ha4yag0» 03HAKOMUTBCS C COACPIKAHUEM Kypca, BOIIPOCAMH /IS CAMOCTOSTEIBHOMN MMOJrOTOBKH, YCIOBUASMHU
JIOIyCKa K aTTecTaluy, GOpMOH IIPOMEKYTOUHOH aTTECTAINH (3a4eT/3K3aMeH), KPUTEPUSIMHU OIICHUBAHHUS U JP.;

3)B pyOprke «Momyim», 3aX0/sl B COOTBETCTBYIOLINE Pa3leiibl H3ydaTh y4eOHbIC MaTepPHAIbL, pa3MEIICHHBIC IpenoaaBareneM. B
T.4. TTOJB30BATECS JINTEPATY PO, PEKOMEHIOBaHHOM IperoaBaTeeM, IepeXo s 10 CCHUTKaM;

4)B pyopuke «bubimorexa» BO3MOXKHO HOIOUPATh JUIS BBIIIOIHEHUS TUCbMEHHBIX paboT (KOHTPOJIBLHBIE, JOMAITHUE PaOOTEI,
KypCOBBIE PabOTHI/TIPOEKTHI) TUTEpaTypy, pasmemmennyo B ObC HUTY «MUCuC;

5)B pyOpuke «3amaHusD» HY)KHO O3HAKOMHTECS C COJepKaHUEM 3a/IaHMs K MMCBMEHHOH paboTe, CpOKaMHt cadH, KpUTSPHIMH
OLICHKU. B ycTaHOBIEHHBIE CPOKH BBHIIIOTHUTE PabOTy(bI), HOATPY3UTH 311€Ch JKE IS TPOBEPKH. ¥ TOOHO Ha3BIBATh (haiin paboThI
clenyromuM oopa3zoM (Ha3BaHue MpeaMeTa (CokpaieHHo), rpynmna, @O, nara aktyanuzaunu (Ipyu HOBTOPHOM Pa3MELIEHUH)).
Hanpumep, Temmorexuuka MBanoB .M. BXT-19 20.04.2020. Eciiu paboTa coAepXUT PUCYHKH, HOPMYJIBI, TO C IETIO
coxpaHeHns (opMaTHpPOBaHUS ee HyKHO HOATpyxath B pdf Gopmare.

Pabora, moarpysxaemast 1isi MPOBEPKH, TOIDKHA!

- COJIepIKATh BCE CTPYKTYPHBIC AIIEMEHTHI: TUTYJIbHBIN JIUCT, BBEICHNE, OCHOBHYIO YaCTh, 3aKIIFOUYCHHE, CIIUCOK HCTOYHUKOB,
NPUIOXKEHUS (TIPH HEOOXOIUMOCTH);

- ObITH 0(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUAMHU.

ITperoaBaTens B TeUEHHE YCTaHOBICHHOTO CPOKa (He OoJree ecsTH THEH) mpoBepsieT paboTy M pa3MenaeT B KOMMEHTApHAIX K
3aJJaHUIO PEIeH3UI0. B Hell OH yka3bIBaeT Kak IMOJIOKUTEIBHBIE CTOPOHBI PaOOTHI, TaK 3aMe4aHus. [Ipyu HaIWIUy B perieH3un
3aMeYaHUi U peKOMEeHIAIHii, Hy’>KHO BHECTH MOMPABKU B paboTy, NOATPY3UTH €€ 3aHOBO sl TOBTOPHOI mpoBepku. [Ipu aTom
BaKHO CIICANTD 33 CPOKAMU, B TEUEHHE KOTOPBIX JOJKHO OBITh BBHIIOJIHEHO 3a/anue. [Ipy HapylnIeHHH CPOKOB, yKa3aHHBIX
Tperio/iaBaTesieM BO3MOXKHOCTD IIOATPY3UTH Pa00OTY OCTAeTCsl, HO CHCTEMa BEIBOAUT COOOIECHNE 0 HapYIICHHH CpoKoB. [To
OKOHYAHUH CEMECTpa MOATPY3UTh PabOTy He MOIyJHTCS;

6)B pyOpuKke «TecTsD MpoTH TeCTOBBIE 3alaHNsI, OCBOMB COOTBETCTBYIOIIUI MaTepHal, pa3MeIIeHHEIH B pyOopuke « Momymy;

7)B pyOpuke «OLEHKI» OTCIEKHUBATH CBOIO yCIIEBAEMOCTb;

8)B pyoprke «OOBABICHUS» YATATH OOBSBICHNUS, pa3MeniacMbIe TPEroiaBaTeieM, 1aBaTh 0OPaTHYIO CBA3b;

9)B pyOprKe «OOCY X IICHUD CO31aBaTh OOCYKIICHUS U Y4aCTBOBaTh B HUX (00CYKIArOTCs OOIINE MOMEHTHI, BBI3BIBAIOIIUC
BOIIPOCHI Y OOJBIIMHCTBA TPymITsl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITh MCITONb30BaHa IS B3ANMHON TIPOBEPKH;

10)IposBIATE PErYIAPHYIO aKTHBHOCTB Ha Kypce.

[IpenMymiecTBEHHO Il CHHXPOHHOT'O B3aMMOJCHCTBHS MEXIY YIaCTHUKAMU 00pa30BaTEeIBHOIO MPOIIecca IIOCPEACTBOM CETH
«uTepuer» ucnonbdyerca Microsoft Teams (MS Teams). YToOBI OMHOLIEHHO HCHIONB30BATh €0 BO3MOKHOCTH HYKHO
yCTaHOBUTSH Ipuiioxenne MS Teams Ha nepcoHanbHbIiT koMmIbioTep 1 Tenedon. CTapocTaM HYXHO co3arh rpymmy B MS Teams.
V4acrtue B rpymnne no3BoJisieT:

- CJIYLIaThb JICKIIUH,
- pa60TaTL Ha NPAKTHYCCKUX 3aHATHAX,
- OBITH Ha CBSI3U C npenoaaBaTeiieM, 3agaBast €My BOIIPOCHI UJIN OTBE€Yas Ha €ro BOIIPOCHI B 06H1€M HaTe rpynmnsl B pa6oqee Bpems C

9.00 1o 17.00;

- OCYIIECTBIISITH COBMECTHYIO paOOTy HaJ TOKyMEeHTaMH (BKjIaaka «Daiisbl).




IIpu npoBeneHNy 3aHATHH B TUCTAaHIMOHHOM CUHXPOHHOM (popMaTe Hy»HO BCerja paboTaTh ¢ BKIIOYEHHOH KaMepoH.
Hckinrouenne — eciiy nperoAaBaTelb IOMPOCUT OTKIFOYHTH KaMepbl 1 MUKPO(OHEI B CBsI3H ¢ OonbIMMu romexamu. Ha aBarapkax
JIOJDKHBI OBITh UCKITIOYUTENBHO JIETIOBBIE (OTO.

IIpu npoBeneHNH JIEKITMOHHO-IPAKTHUECKUX 3aHATUI BeeTCA 3aiCh. DTO JaeT BO3MOXKHOCTh IPOCMOTPA 3aHATHS B CIydae
HEBO3MOXKHOCTH IIPUCYTCTBUS HA HEM MJIH ITPU HEOOXOAUMOCTU BHOBb OOPATHTCS K MaTepPUaly U 3aHOBO €TI0 IPOCMOTPETh.




