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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn M.H.
Brageney Morpebucckun M.4. o
HpeHOI[aBaTeJIL WaerTudnkatop Rlccf62952-PogrebisskiyMY-d58a694 HOI‘pe6I/ICCKI/II/I
(1OIKHOCTB) (moxnuce) (paciudpoBKa MOIIHCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w CeepeHuna o snagensue U3MN M3K A O
o0OpazoBaresbHON CTe— Ky7elios A.O. .
HpOFpaMMBI VaeHTuduratop Rc98b17a6-KuleshovAO-26442bb Ky_]'[eI_HOB
(IOJDKHOCTD, YUeHas CTEHeHb, YICHOE (mozucs) (pacudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH Bnageney, Lbipyk C.A.
BBIITYCKAIOIIEH Kadeapbl [T — Raf2c04da-TSyrukGA-47ef3587 C.A. Upipyk
(IOJDKHOCTD, YUeHas CTENeHb, YICHOE (mozmucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-5 CnocoGeH nmpuHUMAaTh y4acTHe B MPOCKTUPOBAHUN 0OBEKTOB MPOheCCHOHATBHOMN
JESTEIIbHOCTH
NJI-1 Beimonusier cO0p ¥ aHaiIu3 AaHHBIX JUIS IPOEKTUPOBAHMSI, COCTABIIET KOHKYPEHTHO-
CIIOCOOHBIE BapUaHThl TEXHUUECKUX PELICHUM
N]I-2 OGocHOBBIBAET BHIOOD 11€JI€CO00PA3HOTO PEIICHUS
NJ1-4 leMoHCTpUpPYET MOHUMAHUE B3aUMOCBSI3U 33]1a4 IPOEKTUPOBAHUS U IKCILITyaTaluu

2. I1K-6 CniocobOeH y4acTBOBaTh B pa3paboTKe OTAEIbHBIX Pa3/IeIOB IPOEKTA Ha Pa3InYHbIX
CTaUsIX IPOCKTHUPOBAHUS CHCTEM aBTOMATUYECKOTO YIPaBICHUS 00BbEKTaMU PO eCcCHOHATHHOM
JEATEIIBHOCTH
NJI-1 JleMoHCTpUpPYET YMEHUE BBINOIHSTH IPEANPOEKTHBIN aHAIN3 00bEKTa yIpaBiIeHMUS,
JUI KOTOPOTo pa3padaThIBacTCs NPOEKT CUCTEMbI aBTOMATUYECKOIO YIIPABICHUS

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanuu: 3aniuTa 3aaaHUSA
1. 3amuTa naboparopusix padbot (JIaboparopnas padbota)

Popma peanmsanuu: ITncemenHas pabora
1. Konrponbnas pabora Ne 1 (KonTposbhas pabota)
2. KonrposbHas padota Ne 2 (TectupoBanue)
3. KonrtponbHas padota Ne 3 (KonTponbhas pabota)
4. KoutpomabHas padora Ne 4 (KonTpoabHas padora)

BPC aucuuniavHbl

6 cemecTp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Hanekc KM- | KM- | KM- | KM- | KM-

Pa3nen mucimIuinabl KM: 1 2 3 4 5

Cpok KM: 4 8 12 13 14

Knaccudukanus, o01actu npUMEHEHUS U OCHOBHbBIE
TEXHUKO-IKOHOMHUUYECKHUE MOKA3aTENN
AIIEKTPOTEXHOJOTHYECKUX YCTAaHOBOK PE3UCTUBHOIO HarpeBa
(97exTporeyel CONpOTUBIICHMS)

Knaccudukanus, o01actu npUMEHEHUS U OCHOBHbBIE
TEXHUKO-IKOHOMHUUYECKHUE MOKA3aTENN
AIIEKTPOTEXHOJOTUYECKUX YCTAaHOBOK PE3UCTUBHOIO HAarpeBa
(amexTporieyel COnpOTUBICHMS)




Temonepenaya B 3JIEKTPUYECKUX MT€YaX COMPOTHUBICHUS

Tennonepez[aqa B DJICKTPUUYCCKHUX II€YaxX COIMPOTHUBJICHUSA

MaTepI/IaJ'IBI JJIA BHCKTpOHCqCﬁ COIIPOTUBJICHUA

MaTepI/IaJ'IBI JJIA BHCKTpOHCqCﬁ COIIPOTUBJICHUA

KOHCprKI_II/II/I SJIICKTPHYCCKUX neyen COIIPOTUBJICHUA

KOHCprKI_II/II/I SJIICKTPHYCCKUX neyen COIIPOTUBJICHUA

Pacuer anexTpuueckux neyei ConpoTUuBICHUS

Pacuer anexTpuueckux neyei ConpoTuBICHUS

3J'IeKTp0060py,Z[OBaHI/IC H CUCTCMbI aBTOMAaTHYCCKOI'O
pPEryjinpoBaHus TEMIICPATYPhI aneKTponeqeﬁ COIIPOTUBJICHUA

DneKTpooOOpyAOBaHNE U CHCTEMbI aBTOMATHYECKOIO
pEryJIMpOBaHUs TEMIIEPATYPbI AJIEKTPOIIEUEH CONMPOTUBIICHUS

Bec KM:

15

15

15

30

25

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
[IK-5 N-1nks Bemomaser cbop | 3HaTh: Kontponbnas padota Ne 1 (KontponsHas padota)

M aHaIU3 JIaHHBIX  JUIA
HPOEKTUPOBAHMUS,

COCTaBJIsIET ~ KOHKYPEHTHO-
CIIOCOOHbIE BapUaHThI

TCXHHUYCCKUX peH_ICHI/Iﬁ

METOAMKH TEIUIOBOTO
pacuera DTV pe3ucTuBHOTO
Harpesa u pacuera
HarpeBaTelbHbIX 3JIEMEHTOB
CBOWCTBAa MaTepUaIIOB,
MPUMEHSEMBIX B
KoHCTpykuusax OTY
PE3UCTUBHOTO HAarpeBa, u
MyTH UX IPUMEHEHUs
OCHOBBI TEIUJIONEpeiaull B
OTYVY pe3uctuBHOrO Harpesa
o0jacTy MIpUMEHEHHUS U
OCHOBHBIE TEXHHUKO-
SKOHOMMYECKHE TTOKa3aTeNn
INEKTPOTEXHOJIOTHUECKUX
ycTaHoBOK (OTYVY)
PE3UCTUBHOTO HArpeBa,
OCHOBHBIE TUTIBI U
KOHCTPYKTHUBHBIE
ncrionHenus OTY
PE3UCTUBHOTO HAarpeBa
YMers:

BbIOMpaTh Ul OTY
PE3UCTUBHOTO HAarpeBa,

KonTponbnas padora Ne 2 (TectupoBanue)
Kontponbnas padota Ne 3 (KontponsHas pabota)
3amuTa naboparopusix pabot (Jlaboparopnas pabota)
KonTpomnbnas padota Ne 4 (KonTponbHas padoTa)




OCHOBHBIE ITPOEKTHHIE
penieHus u
KOHCTPYKIIUOHHBIE
Marepuaibl OTY
PE3UCTHUBHOTO HArpeBa Mnoj
3aJIaHHBINA TEXHOJOTHYECKUM

porece
ITK-5 NI-2nk-s OO0OCHOBBIBACT | YMETh: Kontponbnas padota Ne 3 (KontponsHas pabota)
BBIOOP 11e1ecoo0pa3Horo | MpOBOAUTE TETUIOBOM pacueT | KonrponbsHas padora Ne 4 (KontponbsHas pabota)
peleHus U pacyeT HarpeBaTeIbHbIX
HJIEMEHTOB
CpeaHeTeMIepaTypHBIX
3JIEKTPOIIeYEH
COTPOTUBIICHUS
00OCHOBBIBATH NMPHHSTHIC
MIPOEKTHHIE PEIICHUS
[IK-5 U-4nks  Hemonctpupyet | 3HaTh: Kontponbnas padota Ne 3 (KontponsHas pabota)
NOHMMaHWE  B3aMMOCBS3M | MpaBuiIa 6€30MacHON
3a/1a4  TIPOCKTUPOBaHUS U | dKcruryaTanuu DTY
HKCIUTyaTal[H PE3UCTUBHOTO Harpena, B
TOM YHCJIE C
KOHTPOJIUPYEMOi
aTMochepoii
I1K-6 N-1nke JemoHcTpupyeT | 3HaTh: 3amura 1abopartopHbIx padot (JJaboparopHas pabota)
yMEHHE BBITIOJIHATH | TpEOOBaHMSA K
IPEINPOESKTHBIN aHanu3 | peryJIupoBaHUIO

00BbeKTa yIpaBICHUS, IS
KOTOpOTO pa3padaThiBaeTCs
MIPOSKT CUCTEMBI
ABTOMATUYECKOTO
yIIpaBJICHUS

TEMIEPATYPHOTO pexnumMa
OTYVY pe3ucTuBHOrO Harpesa,
COCTaB
3JIEKTPOOOOpYIOBaHUS U
CTPYKTYpY CUCTEM
aBTOMAaTHYECKOTO
peryJIupoBaHUsI




TeMIIepaTyphl

YMers:

BBIOMpPATH 331aHNE
ABTOMAaTUYECKOI'0
perynsaropa TeMneparypbl
HarpeBaTeIbHbIX
3JIEKTPOIIeYE
CONPOTHUBIICHUS
MEPUOINYECKOTO NEHCTBUSA




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Kontpoabnas padora Ne 1

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mpoBeeHHs] KOHTPOJIbLHOIO MeponpusATHs: BEHINONHIETCS NMHUChbMEHHOE 3aJaHueE.
Bpewms Boinonnenus 30 MUHYT.

Kparkoe cogepxxanue 3agaHus:
Ha Bonpoc 4 3aianus U3 npeyloKeHHbIX BApUAHTOB OTBETa HEOOXOAUMO BbIOpATh
IPaBWIbHBIN (€AMHCTBEHHBIN) 0TBeT. Ha ocTanbHble BOmpoCHh! 3ajaHusl HEOOXOAUMO JaTh
pa3BEpHYTbIE OTBETHI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 00JacCTH TNPUMEHEHUS U 1.IlepeunicanTe OCHOBHBIE TEXHOIOTUYECKIE U TEXHUKO-
OCHOBHBIE TEXHUKO- HKOHOMUYECKHE MPEUMYILECTBA IEKTPOHArpeBa
SKOHOMUYECKHUE HIOKa3aTeIH COIPOTHUBIICHHUSL.

AIIEKTPOTEXHOJIOTUIECKUX 2.JlaiiTe ornpeneseH s 3JIEKTPOHArPEeBa CONPOTUBIICHHS
yctaHoBOK (OTVY) pe3ucTuBHOro IPSIMOTO U KOCBEHHOT'O JIeHCTBHUS.

HarpeBa, OCHOBHBIE THIIBI U 3.Knaccugukanus smeKTporedei COmpoOTHBICHUS C
KOHCTPYKTHUBHBIC UCTIOJTHEHUS BO3/YLIHOM cpeoi o temmeparype. Kakumu

OTY pe3ucTuBHOIrO Harpena (akTOpamMu OTPENEISIOTCS TPAHHIIBI

HU3KOTEMIIEPATYPHOTO U CpeAHETEMIIEPaTypPHOTrO,
CPEIHETEMIIEPAaTYPHOTO M BRICOKOTEMIIEPATYPHOTO

JMana3zoHoB?
3HaTh: OCHOBBI TEIUIONEpEeaund B 1.0npenenuTh TEmI0Bble HOTEPH OOKOBOW CTEHKU
OTYVY pe3ucTuBHOrO Harpesa KaMEepHOI{ 1e4n CONMpOTHUBIIEHUS (CM. PHC.) U

TEMIEpaTypbl Ha rpaHulax ciaoeB pyrepoBku. CTeHka
COCTOHT U3 OTHEYHOpHOTO cios (mmamoT-nerkosec [11JI-
1,3, TerutonipoBoanocts 0,65 Bt/(Mm-°C)) TonmuHoM
S1=113 MM ¥ TEMIOU3OISIIIUOHHOTO CIIOS
(mmatomuToBsIid Kuprmy Mapku J[-500,
teronpoBoaHocTs 0,2 B1/(m-°C)) Tonmunoi S2=230
MM. Temniepatypa neun t1=800°C, remnepatypa
HapyxHoro Bo3ayxa tnap=20°C. Pa3mep BHyTpeHHEN
noBepxHocTu cTeHKu F1=1x1 m. Koadpuunent
TETIOOT/Ia4M KOHBEKIMeH 0T HapyKHOU noBepxHocTH 10
B1/(M2-°C). 3aBUCUMOCTBIO TEMIOPUZUUECKIX
apaMeTpoB OT TEMIepaTyphl IPEeHEOPEUb.
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3HaTh: CBOMCTBAa  MaTepHUaAJIOB, 1.BriGepute maTepuai, obagaromuii HanOoIbIIeH
MPUMEHSAEMBbIX B KOHCTPYKIHUAX TEIJIONPOBOAHOCTHIO:
OTY pe3ucTuBHOrO HarpeBa, u A. TlonuxnopBUHUIL.
MyTH UX IPUMEHEHUS b. Cranp HU3KOIETHpPOBAaHHAS.
B. Mens.
I'. Ctanb BbICOKOJIETUPOBAHHAS.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmukuy 6bINOIHeHUs 3HaHus: J|aHbl IpaBUIIbHBIE, IOJHBIE OTBETHI HA BCE
BOIIPOCHI 33JIaHKsI WJIH JONYIICHbI HETOYHOCTh JTMOO HEMOJIHBIN OTBET MPH BBIMOJIHEHUH He Ooliee
OJIHOT'O BOIIpOca 3a7aHus (M3 4ucia Bornpocos 1, 2, 3, 5).

Oyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
OnucaHnue xapaxmepucmuKu 6blnoIHeHus 3Hanus: J{an HeBepHBI OTBET HA OJMH BOMPOC 33JaHUS
WJIU JIOTTYIIIEHBl HETOYHOCTH JTMO0 HEMOJIHBIE OTBETHI MPHU BHITIOJIHEHUH JIBYX BOIPOCOB 3aaHus (U3
yucna Bompocos 1, 2, 3, 5).

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmukuy 6bINOJIHeHUs. 3HaHus: J|aH HEBEPHBIN OTBET Ha JIBa BOIIPOCA 3a/1aHUS
WIN JOMYIIEHbl HETOYHOCTH MO0 HEMOIHbIE OTBETHI IIPH BHIMOJIHEHUH TPEX U 00jiee BOPOCOB
3aanus (U3 Yuciia Bompocos 1, 2, 3, 5).

KM-2. KoutpoabHas padora Ne 2

®opmbl peanuzanuu: [luceMenHas padora

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa mpoBegeHHsi KOHTPOJIbHOI0 MepONPUATHSI: BBINONHIETCS MUCBMEHHOE 3aJaHHe.
Bpewms Bemonnenust 30 MUHYT.

Kpartkoe cogep:xkanue 3aiaHus:
W3 npeioskeHHBIX BapUaHTOB OTBETA HA KaX/Ibli U3 BOMpocoB 1-14 3amanust He00X0AUMO
BbIOpaTh MpaBUIIbHBIN (€1MHCTBEHHBIN) 0TBET. Ha Bompoc 15 Heo0XoaumMo JaTh pa3BepHYThII
OTBET.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

‘ 3HaTh: OCHOBEI TCIUIONICpCAaYn B ‘ l.HepeJ:Iaqa TCIJ1a OT HarpeBaTeﬂeﬁ 3arpyskKe B




OTY pe3ucTuBHOro HarpeBa

BakyyMHbIX OIIC ocyniecTBiseTcs: IpEeUMyIECTBEHHO:
A. TennonpoBoIHOCTHIO.
b. EcTecTBEHHON KOHBEKIHEH.
B. U3nyuyenuem.
I'. KonBekuuei npyu KUNEHUU TEIUIOHOCUTESL.
/1. BEIHY>)K1IeHHON KOHBEKIMEH.
2. TennoBo# MOTOK TEIUIONMPOBOJHOCTH YEPE3 IMIOCKYIO
0ECKOHEUHYIO CTEHKY P MPOYUX PABHBIX YCIOBUSIX
CBSI3aH C TOJIIIMHON CTEHKH CIEAYIOLIIM
COOTHOILLIEHUEM:
A. IlponiopuyoHarneH.
b. O6patHo nponopiroHaeH.
B. O6partHo nponopuuoHaneH KBaapaTy TOIIIUHBIL.
I'. ITponopuroHalieH KOPHIO KBaJAPATHOMY W3 TOJILIHHBI.
. He 3aBucwur.
3.KoapdunmeHT TermmooTnaun KOHBEKIUEH
XapaKTepU3yeT:
A. CriocobHOCTh MaTepuana MpoBOAUTH TEILIO.
b. CniocoOHOCTh MaTepuaa akKyMyJIHUpOBaTh TEILIO.
B. CriocoOHOCTH MOBEPXHOCTH U3ITy4YaTh TEILIO.
I'. YcnoBus KOHBEKTUBHOTO TETNIOOOMEHA MEXKTY
MIOBEPXHOCTHIO U OKPYKAIOIICH Cpeoil.
J1. CrtocoOHOCTh TOBEPXHOCTH MOTJIONMIATH TEIJIOBOE
U3IIy4yeHue.
4.VIHTEHCUBHOCTb KOHBEKTUBHOI'O TEIIIOOOMEHA IIpU
YBEJIMYEHUHN CKOPOCTHU JABUKEHUS CPEJIbI:
A. YMmeHbpLurcs.
b. YBenuuurces.
B. Ocranercs Henu3MEeHHOM.
I'. YMeHbIINTCS I YBEIUYUTCS B 3aBUCUMOCTH OT
TEMIEPATypPbl CTEHKH.
J. YMeHbIINTCS WM YBETUYUTCS B 3aBUCUMOCTH OT
CBOMCTB CpEJIbl.
5.Tena, moryomamas cnocoOHOCTh KOTOPBIX paBHa 1,
Ha3bIBAIOTCA:
A. AGCOJIOTHO YEPHBIMH.
b. CeppiMu.
B. AGcomtoTHO 6enbIMu.
I'. AGCOmIOTHO MPO3payHBIMHU.
J1. CenexTUBHBIMH U3Ty4YaTEISIMU.
6.B cooTBercTBUM C 3ak0HOM BrHa MakcuMym
CHEKTPaJIbHOMN MIIOTHOCTH TEIIOBOTO M3JIYYEHUS MPU
TTOBBIIIICHUH TEMIIEPATYPHI:
A. Cmemraercst B 0051acTh 00Jiee KOPOTKUX BOJIH.
Bb. Cmertmaercst B o0nacth Oojiee JIMHHBIX BOJH.
B. Cmemaercs B o0macth 60siee KOPOTKUX WM Oosee
JUIMHHBIX BOJIH B 3aBUCUMOCTH OT

CTETIEHHU YEPHOTHI TEJA.
I'. Cmemaetcs B 06macTh OoJiee KOPOTKUX WK OoJiee
JUTMHHBIX BOJIH B 3aBUCHMOCTH OT

MPO3PAaYHOCTH TeNa.
. He cmemaercs.
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7.Pe3ynbTHPYIOMNN TEMJIOBOM IMOTOK TEIJI000MEHa
U3JIy4EHUEM MEKIY ABYMs TE€JIaMH, OIIPEEIIIECTCA:
A. Tonapko TemmepaTypamu Tedl.
b. TemniepaTypamu 1 CTENIEHSIMU YEPHOTHI TEJI.
B. TemnepaTypamu U IJI0IIA1bE0 TOBEPXHOCTH TEJL.
I'. CreneHpto YEpPHOTHI U B3aUMHBIM PacIOI0KEHUEM
Ted.
J. Temneparypamu, CTENIEHBIO YEPHOTHI, pa3Mepamy,
(hopMoii 1 B3aUMHBIM

PAaCIIOJIOKEHUEM TE.
8.Kpurepuii buo orpaxaer:
A. XapakTtep ecTeCTBEHHOT'O IBUJKEHUS CPE/Ibl IIPU
KOHBEKTHBHOM TEIIOOOMEHE.
b. Xapakrep BbIHYKIEHHOI'O IBUKEHHUSI CPEbI IIpU
KOHBEKTHBHOM TEIIOOOMEHE.
B. CBolicTBa TEMJIOHOCUTES.
I'. Bpems HarpeBa 3arpy3ku TEIUIOBBIM TOTOKOM OT
HarpeBaTeleH.
J. Ilepenan TemnepaTyp Mo CEYEHUIO 3arpy3KH B
MIpoLIECCE €€ HarpeBa.
9.YpaBHeHMs1, ONUCHIBAIOLIME MPOLIECCH TEIJIOOOMEHA B
MO0OHBIX CUCTEMAX, B BUJIE 3aBUCUMOCTEH MEXTY
0e3pa3sMEpHBIMU KPUTEPUSIMH, Ha3bIBAIOTCS:
A. luddepennmanbHbIMU ypaBHEHUSIMHU
TEIJIONPOBOAHOCTH.
b. Pa3HOCTHBIMU ypaBHEHUSIMH.
B. KpurepuajibHpIMU ypaBHEHHSIMU.
I'. YpaBHeHHSIMU B OTHOCUTENBHBIX €IUHULIAX.
J1. HenuneitasiMu nudpepeHninanbHbIMU YPAaBHEHUSIMH.

3HaTh: CBOWCTBA  MaTEepUAJIOB,
NPUMEHSIEMbIX B  KOHCTPYKIIMSIX

OTY pe3ucTUBHOrO Harpesa,
MyTH UX PUMEHEHUS

u

1.Kaxkoil U3 nepeuncieHHbIX MaTepHaIOB HE SBJIAETCS
OE3HMKEJIEBBIM CIIJIABOM COIPOTHUBIIECHUS?

A. X23105.

b. X27IO5T.

B. X20HS0.

I'. X13104.

. X15105.

2.CnocoOHOCTh MaTepuaoB IPOTUBOCTOSATH KOPPO3IUU
IIPY MOBBIILIEHHOW TEMIIEPAType Ha3bIBACTCS:

A. TepMOCTOMKOCTBIO.

b. XKaponpoyHocThlo.

B. ’KapocToikocTsto.

I'. TeroBO MHEPLIMOHHOCTBIO.

/1. TepMOIIaCTUYHOCTEIO.

3.Hcnonp30BaHne TOTO WM MHOTO MaTepuana Jis
M3TOTOBJIEHUS HarpeBaresiell BAKYYMHBIX IeUen
OTrPaHUUYMBAETCS, PEXK/IE BCETO:

A. TepMOCTOMKOCTBIO MaTepHaIa.

b. Oxucnsemocthio MaTepuana.

B. CkIOHHOCTBIO MaTepuasa K HCIIapEHUIO B BaKyyMe.
I'. TerroBOM MHEPLIMOHHOCTBIO MaTepUaa.

. KaponpouHOCThIO MaTepHaia.

4.Kakoli 13 nepeynciieHHbIX MaTepUaioB HE MOXKET
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HCMOJIb30BATHCS ISl U3TOTOBJICHHS] OTHEYIIOPHOTO CIIOS
(yTepoBKHU B CpeHETEMIICPATYPHBIX TIedax?

A. IllamoT knacca A.

b. Ilenogunatomur.

B. unac.

I'. IlamoT-11€TKOBEC.

J. Marne3ur.

5.YeM pa3nuyaroTCsi MOHATUS «HAOUBKA» U «3aCHITTKA)
MIPUMEHUTEIBLHO K U3TOTOBJICHUIO (yTEPOBOK?

A. XMMHUYECKHM COCTaBOM OCHOBHOT'O MaTepHaa.

b. Pazmepom yacTuil OCHOBHOTO MaTepuara.

B. Hannuuewm cBsizyroniero marepuania.

I'. MexaHnueckoil IPOYHOCThIO YAaCTUIl OCHOBHOTO

Marepuasia.
Ymetrs: BblOMpath THOD @ OTY 1.IIpennoxxute MaTepua HarpeBaresi, paboTaronero
PE3UCTUBHOIO HArpeBa, OCHOBHBIC nipu Temreparype 1100 rpanycos Llenbcus B
MIPOEKTHBIE peLeHus u HayTJepokuBawIen cpene (duaoras). OTBET MOSICHUTE.
KOHCTPYKLIMOHHBIE MaTepuabl
OTY pe3ucTuBHOrO HarpeBa MOJ
3aJJaHHBIN TEXHOJOTUYECKUI
polLecc
Onucanue MWKaAbl OLCHUBAHUSA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8blnoaHeHUs 3Hanus: Jlanpl IpaBUIIbHBIE OTBETHI HA BCE BOIIPOCHI
3aJlaHus WK JOIYIIEHA OMTUOKA MPU OTBETE HA OJIUH BOTIPOC.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu bInoIHeHus 3Hanus: JomyleHsl OIuOKY Py OTBETax Ha 2-4
BOIIPOCA 3aaHMSI.

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu bInNoIHeHUs: 3Hanus: JIomyIeHbl OMMOKY pHU OTBETax Ha 5-7
BOTIPOCOB 3a/IaHUSI.

KM-3. KoutpoabHas padora Ne 3

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa mpoBeneHHsi KOHTPOJIBbHOIO MEpPONPHUATHSI: BBINONHIETCS NUCBMEHHOE 3aJaHUE.
Bpewms BoinonHenus 45 MuH.

Kparkoe conepxxanue 3agaHus:
Ha Bomnpocs! 1-2 3ananus He00OX0IUMO U3 MPEAI0KEHHBIX BApUAHTOB OTBETA BHIOpATh
NpaBUIbHBIN (€1MHCTBeHHBIH) oTBeT. Ha Bompocs! 3-10 3aganus He06X01uMo 1aTh
pa3BEPHYTHIE OTBETHI.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

‘ 3HaTh: 00JAaCTH TPUMEHEHHs U ‘ 1.ITo kakOMy M3 IEPEUNCIEHHBIX NTOKa3aTenen
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OCHOBHbIE TEXHHUKO-
YKOHOMUYECKHUE II0Ka3aTeNn
AIEKTPOTEXHOIOTMUECKUX

ycraHoBok (OTVY) pe3uctuBHOro
HarpeBa, OCHOBHBIE THUIIBI U
KOHCTPYKTUBHBIE UCTIOJTHEHUS
OTY pe3aucTuBHOro HarpeBa

KOJIMTaKOBBIE TIEYH HE UMEIOT MPEUMYIIECTBA Mepe]]
KaMEpPHBIMU U TIAXTHBIMU?
A. TepmerusupyemMocTs pabouero NpocTpaHcTBa, 4To
CHOCOOCTBYET MCIIOTH30BAHHIO
KOHTPOJIMPYEMBIX aTMocdep.

b. PaBHOMEPHOCTB HarpeBa Cajiku.
B. Bo3MOXHOCTh BaKyyMHPOBaHUS CaJIKH.
I". Bo3MoxkHOCTB paboThI pu 00J1ee BHICOKUX
TeMIepaTypax.
/1. BO3MOXHOCTB pEKYIIEpALIMU TEIIA, HAKOTUIEHHOTO
(dhyTepoBKOii.
2.YT10 Ha3bIBACTCS TEIJIOBOM 30HOM B AJIEKTpONEUax
CONPOTHUBIICHUS?
A. Y4acTok ¢pyTepoBKH HEM3MEHHOW TOJIIIHHEI.
b. B Metonuueckoil meun 30Ha, rje MPOUCXOAUT HArpeB
3arpy3KH.
B. B MeTonuueckoii neuu 30Ha, r7ie IPOUCXOIAUT
BBIZIEPIKKA 3arPY3KHU MIPU MOCTOSIHHON

TEMIEpATypE.
I'. 3oHa, Hanbosnee ynaneHHas OT 3arpy304HOTO U
pasrpy304HOro IpOeMOB.
J1. I'pynna HarpeBareneil, ynpaBieHHe KOTOPHIMU
OCYIIECTBIISICTCSL OJTHUM PETYJIATOPOM MOITHOCTH 1O
CUTHAJIy OJTHOTO JIaTYMKa TeMIIepaTyphl.

3HaTh: npaBmwia  Oe30macHoi
skcruryaTauu OTY pesucTuBHOrO
HarpeBa, B TOM  4YHCIE C
KOHTPOJIUPYyEeMO aTtMochepoit

1.M1310>k1TE OCHOBHBIE IPUHIHIIBI 0€30MacHON
JKCIUTyaTaluy Meyeil ¢ KOHTPOJIUpyeMoi aTMochepoil, B
TOM YHCJI€ C TOPIOYMMHU I'a3aMHU.

Ymers:  BbiOMparh THnD  OTY
PE3UCTUBHOIO HAarpeBa, OCHOBHBIE
IIPOCKTHBIE peuieHus u
KOHCTPYKLIMOHHBIE MaTepHuaJIbl
OTY pe3ucTHUBHOrO Harpesa IOJ
3a1aHHBIN TEXHOJIOTHYECKUI
porece

1. ITpennioxxute MaTepuall, KOHCTPYKIUIO M CIIOCOO
pa3menienus (BepTUKAIBHO, TOPU30HTAIIBHO)
Harpearesst BbiIcokoTeMneparypHoit (1600 rpagycos)
M€YM C BO3TYLIHON CPeNloil, eCIu HEe NCKITIOUYEHBI
Tepmoynapsl. OTBeT 000CHYHTE.

2.Bei6epute tum IIIC it oTKUTA CTATBHBIX JIUCTOB B
MaccoBOM Ipou3BojcTBe. OTBET 00OCHYIITE.
3.IIpennoxure marepuan otkpsiToro (He TOH)
HarpeBarelsi HU3KOTEMIIEpaTypHOU CYIIMIbHON NIEYH.
OTtBet 060CHYIITE.

4.1Ipennoxure OTHEYNIOPHBIN MaTeprall 1Jis
M3TOTOBJIEHUS ApOYHOT0 CBOJIa CPEAHETEMITEPATYPHOI
I1€YH HENIPEPBIBHOTO JEHCTBHUS.

YMeTh: 000CHOBBIBATH TPUHSTHIE
IIPOCKTHBIC pELICHUS

1.ITpenyioxkute KOHCTPYKIIMIO HarpeBaTesieil cBoaa
CpeIHETEMIIEPATYpPHOU M€Y HENIPEPBIBHOTO JEHCTBHS,
€CJIM CBOJI BBITIOJTHEH U3 BOJIOKHUCTOIO
(YnbTpanerkoBeCHOr0) orueynopHoro matepuana. OTBeT
oOocHyiiTe.

2.Bribepute HanpaBieHUe 00,1yBa TOPU30HTAIEHO
pacnionoxkeHHbIx TOH B eun ¢ npuHyAUTEIbHON
LHUPKYIALKel atMocdepsl — CBEpXY BHU3 HIIM CHU3Y
BBepx? OTBET 00OCHYMTE.

3.Bo3moxna nu 100-nipoLieHTHAs penupKyIaLus
BO3/lyXa B CyIIMJIbHON HU3KOTEMIIEpAaTypHOU Nie4un?
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| OtBet o0ocHYyiiTE.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodcnuii nopoe eévinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapaxmepucmuku 6bINoIHeHUs 3Hanus: JJaHbl IpaBHIbHBIC, TIOJHBIC OTBETHI Ha BCE
BOIIPOCHI 3aJIaHKs WM JJaH HETIPABWIBHBINA OTBET HE O0Jiee YeM Ha OJIMH BOIIPOC 33JaHUs HIIH
JIOMYIIEHBI HETOYHOCTB JINOO HETIOJIHBIN OTBET MPH BBIIOJIHEHUHU He OOJiee ABYX BOIPOCOB 3aIaHUsI
(13 ymcia Borpocos 3-10).

Ouyenka: 4
Huoicnuii nopoe évinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuxu 8blnoIHeHUst 3Hanus: JlaH HeBepHBIN OTBET Ha JIBa WIX TPU BOIIpOca
3a/IaHus WIH JOIYIIEHB HETOYHOCTH JTMOO HETOJTHBIC OTBETHI IPHU BBIMOJTHEHUN TPEX HIIN YE€ThIPEX
BOIIPOCOB 3aaHus (K3 drcia Bompocos 3-10).

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxkuy 6blN0IHeHUs 3Hanus: J|aH HEBEPHBII OTBET Ha YETHIPE WU TISITh
BOIIPOCOB 3aJIaHUS MJTH JIOMYIICHBl HETOYHOCTH JINOO HETIOJIHBIC OTBETHI IPU BBHITIOJHCHUU TISITH
wim OoJiee BOMPOCOB 3aaHust (M3 unciia Bonpocos 3-10).

KM-4. 3amuTa 1a60paTopHbIX padoT

®opMbl peau3anmu: 3amuTa 3a1aHusI

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpustusi B BPC: 30

IIpoueaypa npoBeaeHusi KOHTPOJIbHOIr0 Meponpusitus: [lo pesynbraTam 1ab0opaTOpHOI pabOTHI
00y4aromuicsi TOTOBHT OTYET B COOTBETCTBHHM C TPEOOBAaHUSIMH, H3JIO)KEHHBIMH B ONHCAHUHU
n1abopaTopHOil paboThl (METOAUYECKOM MocoOuM). 3amuTa J1abopaTopHO pabOThl MPOBOAUTCS B
dbopme cobeceqoBaHusI.

Kpartkoe cogep:xkanue 3a1aHuA:
[Tpenycmotpens! 3 1abopaTopHble pabOThI:
1.  MHccnenoBaHue mpolecca HarpeBa U3eauil B HU3KOTeMIIepaTypHOH
AIIEKTPONEYN COMPOTHBIICHHS.
2.  HccnegoBanue npolecca HarpeBa U3JIeNInii B cpeiHeTeMIIepaTypHon
SJICKTPOINCYHN COIMPOTHUBIICHUA NTECPUOJUUCCKOT'O I[eﬁCTBHﬂ.
3. IlyckoBble HUCHBITAHUS 3JEKTPONEYH CONPOTUBIECHUS.
Onucanus 1adopaTopHBIX padboT, BKIIOYAsl 3a/1aHNE Ha BBIIIOJIHEHUE pabOThI U COJIEpIKaHNE
0TYeTa, PUBEIEHBI B METOAUYECKOM TOCOOHH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaThb: OCHOBBI TEIUIONEpPENauYnd B 1.IlosicHUTE C TOUKM 3pEHUS TEOPHHU TEIUIoNepeIauu B
OTY pe3ucTuBHOTO HarpeBa OIIC B KpUBBIX U3MEHEHHUSI TEMIIEPATYPHI €YU U
3arpy3Ku (B pa3HbIX TOUKaX) BO BPEMEHU /IS pa3IHUHBIX
3arpy3ok (JIaboparopHas pabota Ne 2).

2.IlosicHUTE C TOYKH 3pPEHUS TEOPUH TEILIONEPENAYH B
OIIC B KpUBBIX U3MEHEHHSI TEMIIEPATYPHI [IEYHU B
Pa3IMYHBIX TOYKaX paboyero MpoCTpaHCTBA MEUn
(JTaboparopnas padota Ne 1).

3HaTh: TpeGoBaHUs K 1.ITosicauTe GyHKIMU 2TEKTPOOOOPYIOBAHUS N1€YH,
PEryJIMPOBAaHUIO TEMIIEPaTypPHOTO CTPYKTYPY U NPHUHIIMII JEHCTBUS CUCTEMBI
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pexuma  OTY  pe3suCTHBHOIO peryJIMpoBaHus TeMIEpaTypy, MePEeXOoaHBIN polecc
Harpesa, COCTaB W3MEHEHHUS TEMIIEPATYPHI IPU Pa30rpeBe MeUH
3JIEKTPOOOOPYAOBaAHUS u (JTaboparopnas padota Ne 3).

CTPYKTYpY CUCTEM

ABTOMATHYECKOTO PETryJIHPOBAHHUS

TEMIIEPATYPhI

YMerTs: BHIOUPATH 3aJlaHKe 1.BeiOepute 3a1aHue peryasTopa TeMIepaTyphl MeYu
ABTOMATHYECKOTO perynsropa MIPY U3BECTHBIX KOHEUHOU TEMIIepaType Harpena
TEMIIepPaTyphI HarpeBaTeIbHbBIX 3arpy3Ku, FeOMETPUIECKHX pa3Mepax
AJIeKTpoTeueit COTIPOTUBIICHUS TEIIO(U3MUECKUX CBOMCTBAX MaTepualia 3arpy3Ku
MIEPUOTUYECKOTO JICHCTBHS (JTaboparopnas padora Ne 3).

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoineHus snanus: O0ydaronuiics 0OHapyKuj BCECTOPOHHEE,
CHUCTEMAaTHYECKOE U TITyOOKOE 3HAHUE MATEPHAIIOB U3y4aeMOU JUCITUTUINHBI, TTOJTHOCTHEO OCBOWJI
METOJIMKY BBIITOJHEHHS JJA00PaTOPHOM paboThI, MOJYUYHIT KOPPEKTHBIC SKCIICPUMEHTAIbHBIC
JTaHHbIe, 6€30MMO0YHO 00padoTal MX, OPOPMIIT OTUET B IIOJTHOM COOTBETCTBUH C TPEOOBAHUSIMU,
0e3ynpevYHO OTBETHJI Ha BOTIPOCHI 3aIIUTHI M HA JIOTIOJIHUTEIILHBIC BOMPOCHI (MIPH UX HAJTHYUH).

Ouyenka: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku epinonenus 3uanus: OOyJaromuicss 0OHAPYKUIT TIOJTHOE 3HAHNE
MaTepHualia u3y4aeMoi JUCIUIUTHHBI, OCBOMI METOIUKY BBITIOJHECHUS JIA0OPATOPHOM PabOTHI,
OTBETHJI Ha BCE BOIPOCHI 3AIIUTHI, HO JOMMYCTHJI HENPHHIUITHATBHBIC OITHOKHU B
IKCIEPUMEHTAJIBHBIX JaHHBIX, UX 00pabOTKE WM OTBETaX Ha BOIPOCHI.

Oyenka: 3
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonenus 3nanus: OOydarommiics 0OOHapyKUII 3HaHHE MaTepraa
M3y4yaeMoH TUCIUILIMHBI B 00beMe, HE00X0AUMOM ISl ajbHENIIel yueObl U npeAcTosImei
paboTsl o mpodusTto MpodhecCUuOHATBHOM EATETbHOCTH, TOMYCTHII TOTPEITHOCTH B
HKCHEPUMEHTAIbHBIX JaHHBIX, UX 00pa0OTKe WM OTBETaX Ha BOIPOCHI 3alllUThI, HO 00JIagaeT
HEOOXOIMMBIMHU 3HAHHUSMHU JIJISI UX YCTPAHEHHUS TI0J] PyKOBOJICTBOM IPEIOIaBaTEeIs.

KM-5. KoutpoabHas padora Ne 4

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHNs KOHTPOJIBHOI0 MEPONPUATHA: BEINIOIHAECTCS MTMCEMEHHOE 3a/IlaHNE BHE
ayIUTOpUH, B paMKaXx CaMOCTOSTEIbHOW paboOThl CTyAeHTOB. Bpems BbimonHeHus 2
aCTPOHOMHYECKHX Yaca.

KpaTKOC CoA€cpKaHME 3alaHUA:
HCO6XOI[I/IMO BBIITOJIHUTE BCC ITYHKTBI 3a/IaHU, 1aB pa3BCPHYTHIC OTBCTHI.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTb:  METOOUKH  TEIJIOBOTO 1.3anummure ypaBHEHUE SHEPreTUYecKoro daganca amis
pacueta  OTY  pe3uCTUBHOrO II€YU CONMPOTUBIICHUS ITEPUOTHYECKOTO IEHCTBHUS.
Harpesa U pacuera [TosicHuTe cocTaBAIOMINE SHEPTETUUECKOro OaaHca.
HarpeBaTCJIbHBIX 3JICMCHTOB 2.B deM 3aKIrovaroTcs TJIaBHBIE OTIUIHS METOAUKHU
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TEIIJIOBOTO pacyeTa MeYH CONMPOTHBIICHUS HEMPEPHIBHOTO
JENUCTBUSI IO CPABHEHUIO C MEUbIO COMPOTUBIICHUS
nepuonueckoro aerctBua? Kak 3To cBsizaHO C
TEIJIOBBIM PEKUMOM T€UYH HEMPEPHIBHOTO JACUCTBUS?
3.JlaitTe onpenenenue “uaeanbHoro Harpearens’ . Kak
paccuuThIBaeTCs yeabHask MOBEPXHOCTHAS MOITHOCTD
HJIeaTbHOTO HArpeBartesis, U KaK IPOUCXOIUT MEePEX0 K
YAENbHOM MTOBEPXHOCTHOM MOILIHOCTH PEATbHOTO

HarpeBatessi?
YMeTb: 00OCHOBBIBaTh TNPHUHSTHIE 1.BriGepute MaTepual HarpeBarenei, UCXoIs U3
IIPOEKTHBIE PEIICHHUS TeMIIepaTyphl U cpeabl B neuu. Beibepure

KOHCTPYKTHBHOE MCIIOJTHEHUE HarpeBaTelIs:
HPOBOJIOYHBIH 3UI3ar, JICHTOYHBIN 3HUI3ar, IIPOBOJIOYHAS
cirpaiib Ha Tpyoke. O6ocHyiiTe BBIOOD.

VYMeTb:  NpPOBOAMTH  TEIUIOBOM 1.lanbl Teropu3nMuecKue CBOMCTBAa U T€OMETPUUYECKHE
pacyer U pacyeT HarpeBaTeIbHBIX pa3Mepsl 3arpy3KH, KOHEUHasi TEMIIEpaTypa HarpeBa
3JIEMEHTOB CpEeIHETEMIIEPaTyPHBIX U3JIeNIUs B 30HE MIeYU HEIIPEPBIBHOTO JAEHCTBUS U BpeMs
JIEKTPOIEYEd COIPOTUBICHUS Harpesa. OnpezenuTe NoJae3HYI0 MOUTHOCTh 30HbI U IIPU

3aJIaHHOM MOIIIHOCTH TEIUIOBBIX MOTEPh pacCUUTaiTe
YCTaHOBJICHHYIO MOIITHOCTh 30HBI.

2.PaccuuTaiite quameTp IpoOBOJIOKU (TOJIIIUHY JIEHTHI) U
pa3BepHYTYIO ANUHY HarpeBaress. OLeHNuTe CpoK
ci1y>kObl HarpeBarters.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyernmax: 90
Onucanue xapaxmepucmuxu 6binoIHeHUs 3Hanus: JlaHbl TpaBUIIbHbIC, TIOJTHBIE OTBETHI HA BCE
BOTIPOCHI 33JIJaHUS WM JOMYIIEHBI HETOYHOCTD JTMO0 HETIOJIHBIH OTBET IIPH BHITIOJHEHUH HE 0oJiee
OJIHOTO BOTIPOCA 3aJIaHUsI.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu 8bINOJHeHUs 3HaHUA: J|JaH HEBEepHBII OTBET HA OJWH BOIPOC 33/1aHHS
(3a UCKITFOYEHUEM BONPOCOB 4, 6) UM JOMYILEHBl HETOUHOCTH JINOO HETIOJIHbIE OTBETHI MPU
BBITTOJIHEHUH JIBYX MJIM TPEX BOIIPOCOB 3aaHMUS.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu 6blnoHeHus 3Hanus: J{an HeBepHBI OTBET HA JIBa WJIU TPU BOIIpoca
3a/1aHus (32 UCKITFOUEHHUEM BOIIPOCOB 4, 6) WM TOMYIIEHBl HETOYHOCTH JTMOO HEMOJIHBIE OTBETHI
TIPH BBITIOJIHEHUU YEThIpEX U O0JIee BOMIPOCOB 3aJaHUSI.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

3K3AMEHALIMOHHBIW BMNET Ne 1
Ma” Ymeepxdato. )
3aa. kagedpol

Kadenpa anns

Oucumnnuua 3TY peancTMBHOrO Harpeea

VHCTUTYT SNEKTPOTEXHHKW W 3MEKTpudMKaLnn|

1. OCHOBHbIE NOHATUA U 3AKOHOMEPHOCTH CTALMOHAPHOW TENNONPOBOAHOCTH.

2. Marepwansl 4AnA HarpeBaTeNbHLIX 3NEMEHTOB CPEAHETEMNePaTYPHEIX SM18KTPO-
neyeil CONPOTUBNEHNA.

3. MpeanoxuTe 3aWMTHYI0 Cpeay ANA NPOBEeAEHWA TEXHONOMMMEeCKoro npouecca
OTKUra HU3KOYFMepPoAMCTOl CTanu

IIpoueaypa npoBenenust

[TpoBoguTcss yCTHBIM »5k3amMeH 1o Owineram. OOyuwaromuiics mnoigy4yaer OwieT ¢ JAByMs
TEOPETUUYECKMMH BOIPOCAMU M NMPAKTUYECKUM 3aJaHueM. Bpemsi moaroroBku oOydaromierocs K
otBety 60 MHHYT, BpeMs ornpoca He 6osnee 30 MUHYT.

1. Ilepeuens Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbHAN 06
0C80eHUA OUCUUNTUHDL

1. Komnerenmust/Unaukarop: MJ1-1nk-s BeimonaHsier c6op u aHanu3 JaHHBIX AJIS
MPOEKTUPOBAHUS, COCTABIISIET KOHKYPEHTHO-CIIOCOOHBIE BAPUAHTHI TEXHUUECKUX PEIICHHIA

Bonpocsl, 3aganus
1.OcHOBHBIE NOHSTHS ¥ 3aKOHOMEPHOCTH CTAallMOHAPHOW TEIIONPOBOAHOCTH.
2.Pacuet BpeMeHHU HarpeBa 3arpy3ky B [€4H MEPUOIUIECKOrO JEHCTBUS.
3.0cHOBHBIE 3aKOHBI TeIUI000MeHa u3nydeHueM. 3akonsl [Inanka, Buna, Credana-bonbumMana.
4.OCHOBHbIE 3aKOHBI TEINIOOOMEHA U3JTyYEHUEM. XapaKTEPUCTUKH MOTJIOMIEHUS U U3TyIeHUs
abCOJIIOTHO YEPHBIX U cepbIX Tel. CeleKTUBHBIE U3TydaTelu.
5.Matepuassl AJi1 HarpeBaTeNbHbBIX 3JIEMEHTOB CPEIHETEMIIEPATyPHBIX AJIEKTPOIIeUeit
COINPOTHUBIICHUS.
6.0rueynopHble MaTepHalbl, IPUMEHSIEMbIE B KOHCTPYKIUX AnekTponeuei. [lopucteie
OTHEYIOpbI. BOJIOKHUCTBIE OTHEYTIOPHBIE MaTepuabl. CpaBHEHHE MIJIOTHBIX, TOPUCTHIX
(JIerKOBECHBIX) U BOJIOKHUCTBIX OTHEYIIOPOB.
7.PonbpranroBele, KOHBEHEpHbIE U KapyceabHble neur. OCOOEHHOCTH KOHCTPYKLUI U 001acTH
MPUMEHEHHUS.
8.BpicokoTEMIIEPATYPHBIE DJIEKTPOIIEYH CONPOTUBIIEHUS C BO3AYIIHON CPEIOH, X
KOHCTPYKTHUBHBIE OCOOEHHOCTH M 00JIaCTH MPUMEHEHHS.
9.bapabaHHble JIEKTPOIIEUH U MEeYH € MyJIbCUPYIOIMM ogoM. KoHeTpyKIuu u o6actu
MIPUMEHEHHUS.
10.OcHOBHBIE IPUHLIUITBI M 00J1ACTH TPUMEHEHUS UHPPAKpacHOTo Harpesa. Busl
uH(ppakpacHbIX HarpeBarenei. KoHCTpyKIus ycTaHOBOK HH(PPAaKpacCHOTO Harpesa.
11.KonmnakoBble U 371€BaTOPHBIE AJIEKTPONEUn cONpOoTUBIEHHI. OCOOEHHOCTH KOHCTPYKIMH U
o0yacTu MpUMEHEHHUS.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1. TennoTeXxHUYECKH TOHKUE Tela XapaKTePU3YIOTCS:
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OTBeThI:

A. Hu3ko# CTENeHbI0 YepHOTHI TOBEPXHOCTH.

b. Manbim paguanbHbIM pa3sMepOM B CPABHEHUH C OCEBBIM.

B. Huzkoit MexaHn4ecKoi MPOYHOCTHIO P BHICOKUX TEMIIEpaTypax.

I'. CymiecTBEHHBIMHM OIpaHUYEHUSIMH, HAJIaraeMbIMU Ha CKOPOCTh Harpesa.

. MasibiMu B CpaBHEHHH C TEIJIOTEXHUUYECKH MAaCCUBHBIMU TEJIAMH I1eperajaMu

TEMIIEPATYPHI [10 CEUEHUIO B IIPOLIECCE HArpeBa Teja.

BepHblii orBeT: ManbiMu B CpaBHEHHH € TEIJIOTEXHUYECKH MAaCCUBHBIMU TEJIAMU
nepernajgaMu TEMIIEPaTyphl 10 CEYEHHIO B IIPOLIECCE HAarpeBa Tela.

2.YcraHoBKa aOCOJIFOTHO YEPHOTO SKpaHa MEXY TelaMU, y4aCTBYIOIIMMHU B TEIUIOOOMEHe

U3ITy4YEHUEM:

OTtBeTsI:

A. YMeHbIlIaeT pe3ynbTUPYIOIINN TEIUIOBOM MOTOK B 2 pasa.

b. YMmenbiiaer pe3yabTUPYIONIUI TEIUIOBOM MOTOK B 4 pasa.

B. He usmensier pe3ynbTUPYIOIINANA TEILIOBOM MOTOK.

I'. YBennuuBaer pe3ynbTUPYIOLIUI TEIJIOBOU MOTOK.

. YMeHbmaeT pe3yabTUPYIOIIHMI TEMI0BOM MOTOK; MPOLUEHT, HA KOTOPBIA CHUKAETCS

TEIJIOBOM MOTOK, 3aBUCUT OT TEMIIEPATyphI TEll.

BepHblii 0TBET: YMEHbIIAET PE3yJIbTUPYIOLIUI TEMIOBOM MTOTOK B 2 pasa.

3.Kakue neun OTHOCST K KaTeropuu neveld HempepbIBHOTO ACHCTBUS (METOIUYECKHUX):
OTBeTHI:

A. Obnanaromue 60JIbIIUM CPOKOM CITY>KObI yTEpOBKH M HarpeBaTesei.

b. ITeun, B KOTOpBIX 3arpy3Ka HEMOJIBUYKHA B XO/I€ HarpeBa U BBIIEPIKKH.

B. Ileun, B KOTOPBIX 3arpy3Kka B MPOLIECCE HATPEBA U BBIACPKKU MEpPEMENIAtoTCs o paboueMy

IIPOCTPAHCTBY, a TEMIIEPATypa MOCTOSIHHA BO BPEMEHH.

I'. [Teun ¢ HEM3MEHHBIM BO BPEMEHH COCTaBOM aTMOC(EpHI.

J1. Ileun, B KOTOPBIX HE OCYILECTBISETCS IPOrPAMMHOE PETYJIUPOBAHNE TEMIIEPATYPHI.
Bepnplii otBeT: [leun, B KOTOPBIX 3arpy3ka B IPOLIECCE HAIPEBA U BBIIEPIKKHU
IepeMelatTcs o padoueMy MpOCTPAHCTBY, a TEMIIEpaTypa MOCTOSIHHA BO BPEMEHHU.

4.Tleun KaKoro U3 MEePeUUCIICHHBIX TUIIOB Pa3pabOTaHbl CIIEIHAIBHO AJIS TEPMUYECKOM

00pabOTKH TPOBOJIOKH WIJIH JICHTHI?
OTBeTsI:

A. Ponbranroseie.

b. TynnenbHsle.

B. DneBaTtophsie.

I'. Pyynessle.

. IlpoTrsikHele.

Bepusiit otBet: IIpoTskHbIE.
5.KaxoBa pexomennyemas pabouasi remreparypa (B rpagycax Llenbcusi) HarpeBarens u3
JBOITHOTO HUXpOMa BbIcoKoro kadecTBa (X20H80-H) B Bo3mymiHoit cpene?

OTBeTHI:

A. 900

b. 1150

B. 1300

I'. 1350
Bepnsiii otBet: 1150

6.C ueMm cBs3aHO TpeOoBaHUE UCTIOIb30BaHUS (YyTEPOBOYHBIX MATEPUAIOB C MAJIOM

TEIIOEMKOCTBIO?

OTtBeTHI:

A. C He0OXOMMOCTBIO CHUYKEHUS TETIJIOBBIX MOTEPb.

b. C Heo0x0IMMOCThIO repMeTH3aly pabovyero NpocTpaHCTBa.

B. C He06X01MMOCTHIO MOBBIILIEHUS] PABHOMEPHOCTH HArpeBa.
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I'. C He0OXOIUMOCTBIO YBEIIMYCHHUS CPOKA CIIYXKObI (PyTEepOBKH.

. C HeoOX0AMMOCThIO YMEHBIIICHHUS KOJIMYECTBA TEIUIOThI, aKKyMYJIUPOBAaHHON (PyTEPOBKOM.
Bepnpiii otBeT: C HEOOXOAMMOCTBIO YMEHBIIIEHUS KOJTNYECTBA TEIUIOTHI,
AKKyMYJHUPOBAaHHOUN (hyTEPOBKOM.

7.BciomorarenbHOe TEIlIOo - 3TO:

OTtBeTsI:

A. Temno, pacxonyemMoe Ha HarpeB 3arpy3Ku.

b. Temo, pacxoayemMoe Ha HarpeB METAIOKOHCTPYKITUH (Tapbl) U KOHTPOJIUPYEMOM ra30BOM

aTMochepsl.

B. Ilotepu Tenna neysto.

Bepuriit otBet: Temo, pacxoayeMoe Ha HarpeB METAJIOKOHCTPYKIIMM (Taphl) U
KOHTPOJIMPYEMOH Ta30BOi aTMoc(hephl.
8.Ecnu HarpeBaTenu pacueTHOU JJIMHBI HE yIAeTCsl pa3MECTUTh B pabodeM MPOCTPAHCTBE
MeYH, TO CIEIYeT:
OTBeTHI:
A. YMEHBUINUTD HANPSKEHUE TUTAHUS.
b. YBenuuuTh HanpsHKEeHUE MUTaHUA.
BepHblii 0TBeT: YMEHBUIUTH HANPSKEHUE TUTAHHUSL.

2. Komnerenuust/Muaukarop: M/1-2nk-s O60CHOBBIBaET BHIOOP 11EI€CO00PA3HOTO PEIICHHS

Bonpocel, 3a1anns
1.IIpemioxkuTe 3alUTHYIO CPEAY ISl MPOBEACHUS TEXHOJIOTHYECKOTO MPOIecca OTXKUTA
HU3KOYTJIEPOAUCTON CTaIIN.
2.1lpennoxxkure KOHCTPYKILUIO CBOIOBBIX HarpeBaTeliel cpeJHeTeMIIEpaTypHOU eun
HENPEPBHIBHOTO JACHCTBUSI, €CIIM CBOJ BBITIOJIHEH U3 BOJIOKHUCTOTO (yIBTPaerKOBECHOTO)
OTHEYIIOPHOIr'0 MaTepuarna.
3.Cxema pacueTa HarpeBareiiell CpeIHETEeMIIEPATYPHBIX NI€UYEil U3 CIIJIaBOB COMPOTUBIICHUS.

MarepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.IIpn npoekTUpOBaHUY MPOBOJIOYHBIX U JICHTOUHBIX HarpeBaTellel CpeJHETEMIIEPATyPHBIX
OIIC pekomenayeTcst BBIOMpaTh OTHOCUTENBHBIN 11T HarpeBaTesl, UCXOs U3:
OtBeTsI:
A. TemnepaTypsl neuu
b. M3BecTHOrO M3 IUTEpaTyphl AUAana3oHa 3HAYeHUH OTHOCUTENLHOIO I11ara, 00ecreqrBaronuxX
MHUHUMAaJIbHBIA MaCCOBBIN Pacxo/i CIiaBa
B. Crenenu 4epHOTHI 3arpy3Ku
Bepnsiit otBeT: MI3BECTHOrO M3 IUTEPATYPHI AUANa30HA 3HAYEHUA OTHOCUTEJIBHOIO 1Iara,
o0ecreynBaroIMX MUHIMAJIbHBIN MacCOBBIM pacxo/l crjiaBa
2.Ceop OIIC HenpepbIBHOTO AEHCTBUS U3TOTOBJIEH M3 BOJOKHUCTOTO (YJIHTPaIErKOBECHOTO)
OTHeyrnopHoro marepuana. Kakyro KoH(UTypaluio CBOJJOBBIX Harpeparenei 1eaecoo0pa3Ho
HCIIOJIB30BaTh?
OtBeThI:
A. IIpoBoJIOYHBII 3Ur3ar
b. JlenTouHsIi 3Ur3ar
B. IIpoBosiounas crivpalib Ha KepaMHUYeCcKOil TpyOKe, KOHI[bI KOTOPOM BCTAaBJIEHBI B Ma3bl
byTepoBKU
Bepnpriii otet: [IpoBosounas cimpaib Ha KepaMU4ecKol TpyOKe, KOHIIbI KOTOPOH
BCTaBJICHBI B Ma3bl (yTEPOBKU
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3. Komnerenuuss/Muauxarop: N/1-4rk-5 JleMOHCTpUpyeT MOHUMaHUE B3aUMOCBSI3H 3a/1a4
IPOEKTUPOBAHUS U IKCILUTyaTalluu

Bonpocsl, 3aganus
1.Mepsl 6e3011acHOM 3KCIITyaTalluy Ieueil ¢ TOPIOYUMH KOHTPOJIUPYEMBIMU aTMOC(hepaMHu.
2.Mepsl 6e30macHOi dKCIUTyaTalluy Neueil ¢ KOHTPOIUPYEMBIMH aTMOC(hEepaMu HHEPTHBIX
ra3zoB (aproH).
3.KakoBbl TpeOOBaHMsI K TEMIIEpAType KOXKyxa (HapyKHOU MOBEPXHOCTH) MEUn
COIIPOTHUBIIEHUS, UCXO/s U3 CAHUTAPHBIX HOPM?

MarepuaJsbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM
1.ITpu ucrnonb30BaHUM aproHa B Ka4eCTBE 3aIMTHON aTMOC(epsl ONTACHOCTb [UIsl TEpCOHalIa
3aKJIIOYAETCS B CIEAYIOIIEM:
OtBeTsl:
A. Aprot TOKCHUYeH.
b. Apros roprou u B3pbIBOOIIACEH.
B. AproH Tspkesnee Bo31yXa U IO3TOMY BBI3bIBAET KMCIOPOIHOE I'0JI0/IaHNE IIPU CKOIUIEHUHU B
3aMKHYTBIX U IIOJBAJIbHBIX IOMEIICHHUSX.
BepHblil 0TBET: AProH TsKenee Bo3AyXa U [03TOMY BBI3BIBAET KUCIOPOAHOE FOJIOAAHUE
IIPU CKOIUICHUH B 3aMKHYTBIX U IIOJIBaJIbHBIX IOMEILECHUSX.
2.Kakas u3 nepe4nciIeHHbIX KOHTPOIUPYEMBIX aTMOC(ep SBISIETCS TOPIOYELi:
OtBeTsl:
A. Azot
b. Ok3ora3
B. /lucconuupoBaHHbII aMMHUaK
I'. Duporas
BepHblii oTBeT: DHora3

4. Komnerenuust/Mnankarop: NJI-1nk-6 leMOHCTpUpPYyeT yMEHUE BBIIOIHATh NPEIIPOEKTHBIN
aHaJIU3 00bEKTa YIpaBIEHUS, 111 KOTOPOTO pa3padaThIBaeTCs MPOEKT CUCTEMbI aBTOMAaTHYECKOTO
yIpaBICHUSA

Bonpocsl, 3aganus
1.CtpykTypa ¥ NpUHIMI JEHCTBUSA CUCTEMBI ABTOMAaTHYECKOTO PETYIMPOBAHUS TEMIIEPATYpPbI
SIIC.
2./laTunKM TeMIlepaTypbl, UCIIOJIb3yEMBIE B CUCTEMAX perynupoBanus temrneparypst JIIC.
OcHOBHBIE XapaKTEPUCTUKHU TEPMOIIAp Pa3IUYHbIX THUIIOB.
3.13 xakux cooOpa)keHU# OCYIIEeCTBIsETCs BRIOOp 3a/1aHus (YCTaBKU) perynisropa
temneparypsl II1C?

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA

1. Xpomenb-anmtomenensie Tepmornapsl (TXA) npennazHadeHbl A1 U3MEPEHHS TEMITEpaTyp
(mpu pyuTenbHOM pabdote) B rpagycax Llenbcust:

OtBerTsI:
A. JTo 600
b. Ot 600 no 1000
B. Ot 1000 o 1600
I'. Cebire 1600

Bepngsiii orBet: Ot 600 1o 1000
2.3ananue (yCcTaBKy) TeMIEpaTyphl 111 OOJBIIMHCTBA MPOIECCOB B CPEAHETEMIIEPATYPHBIX
neyax MepuoM4eckoro 1eiHCcTBUsS peKOMEH1yeTCsl BBIOUPaTh:

OTBeThI:
A. PaBHBIM KOHEUHOH TEMIIEpaType HarpeBa 3arpy3Ku.
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b. Ha 30-50 rpagycos Llenbcust 60bliie KOHEUHOM TEMIIEpaTyphl HarpeBa 3arpy3KH.
B. Ha 100 rpamxycoB Llenbcust 60mbliiie KOHEYHOM TeMITepaTyphbl HarpeBa 3arpy3KH.

Bepnsrii orBet: Ha 30-50 rpagycos Llenbcust 60ibIlie KOHEYHOH TeMIiepaTypbl HarpeBa
3arpy3Ku.

II. Onucanue wKanvl oueHUBAHUA

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmurxu evinoinenus snanus: O0yJaronmics 0OHapy KU BCECTOPOHHEE,

CUCTEMAaTUYECKOE U TITyOOKOE 3HAHNE MAaTePHATIOB U3YUYEHHOUW TUCIUIUIMHBI, yMEHHE CBOOOIHO

BBITIOJIHATH 3a1aHHS, IPEIyCMOTPEHHBIC POrPaMMOM, YCBOWII JIUTEPATYPY, PEKOMEHIOBAHHYIO
pabodeii mporpaMMoi TUCIUTIINHBI, TIPOSBUI TBOPUYECKUE CIIOCOOHOCTH B IIOHUMAHUH, U3JI0KEHUN
Y UCIOJIb30BaHUU MAaTEPUAIOB U3YUCHHOM JTUCIUILUIMHEI, OE3yIPEYHO OTBETHJI Ha BOIIPOCKHI OnjieTa

Y Ha JIOTIOJTHUTEIHHBIC BOIIPOCHI B paMKax pabodei mporpaMmbl JUCIUTLTHHBI (TIPY UX HATHYUH),

IIPABHJIHO BBIIOJHUJ MPAKTUYCCKOE 3a/IaHuE.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku epinonenus 3uanusa: OOyJaromuicss 0OHApYKUIT TIOJTHOE 3HAHNE
MaTepuaia U3y4eHHOU JUCIUILTUHBI, YCIEIIHO BHIMOIHSACT MPEyCMOTPEHHBIE 3a/1aHus, YCBOMII
JTUTEPATypy, PCKOMEHIOBAaHHYIO pabodeil MporpaMMOl TUCIUTUINHBI; TTOKAa3aJl CHCTEMATHYSCKUAN
XapakTep 3HAHU MO0 AUCLUHUILIIMHE, OTBETHII Ha BCE BOIIPOCKHI OMIeTa, MPaBUIBLHO BBHITOIHUII
MIPAKTUIECKOE 3aJaHue, HO TOMYCTHII ITPH TOM HENIPUHIIMITHATEHBIC OIIHOKH.

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoineHus shanusa: O0ydaromuiics 0OHapy>Kuil 3HaHHE MaTepuana
M3y4YEHHOU JUCIHUIUIMHBI B 00beMe, HEOOXOIUMOM JIJIsl JaIbHEHIIeH y4eObl U IpeICTOsIIeH
paboThI 1o npoduIiTIo NPohecCHOHABHON AeSITEeNbHOCTH, CIIPABIISETCS C BBITOJHEHHEM 3aJaHuH,
3HAKOM C JINTEpaTypol, peKOMEH0BaHHOM paboyeil mporpaMMoi AUCHUILINHBL; OMYCTHI
MOTPELIHOCTh B OTBETE HAa TEOPETUUECKHE BOIIPOCH! /WM MPH BBIIOTHEHUH MPAKTHUECKOTO
3a/1aHus, HO 00Ja/1aeT HEOOXOAUMBIMU 3HAHUSMU JJIs1 UX YCTPAHEHUS O] pyKOBOJCTBOM
Iperno/iaBaTesi, 1100 HEMPABUIBHO BBITOJHII MPAKTHYECKOE 33aJaHKe, HO 110 YKa3aHUIO
IIPENOIABATEIIS BBIITOIHWI IPYrUe IPAKTUYECKHE 3aJaHHS U3 TOTO K€ pasJiesna JUCIUIUIMHBIL.

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy
Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxeHnem o OalIbHO-PEUTHHIOBOM CHCTEME MJis

crynentoB HUY «MBOW» Ha oCHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOW COCTaBISIIOIIMX. B
MIPUJIOXKEHUE K TUTIIIOMY BBIHOCUTCS OIICHKA 32 6 CEMECTp.
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