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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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-1 CnocoGeH yuyacTBOBaTh B MPOSKTUPOBAHUU U IKCILTyaTaIllMd OOBEKTOB TEINIOOHEPTETUKH
U TCTUIOTEXHUKHU, B TOM YHCIIE C MPUMEHEHHEM UH()OPMAIIMOHHBIX TEXHOJIOTUI
NJI-1 CrocobeH KUcIoib30BaTh HOPMATUBHYIO TIOKYMEHTAIIMIO MPHU pa3padoTke 00bEKTOB
TEIJIOOHEPTEeTUKU U TETJIOTEXHUKHU
UJ1-2 [IpunuMaeT yyactue B pa3pabOTKe MPUHIUIHAIBHBIX CXeM U 000pyI0BaHUs AJIs
00BEKTOB TEIIOPHEPTETUKH U TETUIOTEXHUKHU
NJ1-4 IIpuauMaeT yyacTue B OILIEHKE dHepreTndeckoi 3 (HeKTUBHOCTH OOBEKTOB
TETJIOPHEPTETUKU U TETJIOTEXHUKH

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanusanuu: BeimonHeHue 3a1aHust
1. KM1 (KontposbHas paboTa)
2. KM2 (KonTtponbHas paboTa)
3. KM3 (KonTposabHas padboTa)
4. KM4 (KontposabHas pabota)

BPC nucuuminHbl

6 cemectp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YyCNeBaeMOCTH IO
AUCUHUIINHE:

KM-1 KMI (KonrtpomabHas pabota)

KM-2 KM2 (KonTposbHas paboTa)

KM-3 KM3 (KontposabHas paboTa)

KM-4 KM4 (KontponbHas paboTa)

Buja npoMexyTouHOI aTTecTAlMU — 3a4€T C OLICHKOM.

Beca koHTpOIBHBIX MeponpHsITHiL, Y0

Wanekc KM- | KM- | KM- | KM-

Pa3nen nucnuIninHbl KM: 1 2 3 4

Cpok KM: 4 8 12 14

Hasnauenwne, coctaB u o0mias kiracCuPpuKaims CHCTEM
TEIMIOCHA0KEHHU S TPOMBIIIUICHHBIX MTPEANPHUSITHIA U )KHUIIBIX PaliOHOB.

Hasnauenwue, coctaB u o0mias kiraccuGpuKamms CHCTEM
TEIIOCHA0KEHUSI TPOMBIIIUICHHBIX MTPEANPHUITHIA U )KIIIBIX PaliOHOB.




Knaccudukanus u pacdet TEIIOBBIX HArpy30K JJs HOoTpeduTenei
teroThl. OnpeiesieHrne roJIoBOro pacxoja TeIIOThI.

Knaccudukanus u pacdet TEIIOBBIX HArpy30K JJIsl HOoTpeduTenei
Ter10Tel. OnpeieneHyne roJoBoro pacxo1a TEMIOTh.

PerynupoBaHue oTiycka TEIUIOTHI B CUCTEME TETJIOCHAOKEHUS
IPEANPUATHI U KUIIBIX PAOHOB. MeTOABI PETyIMPOBAHUS
TEIUIOBBIX HAIPY30K.

PerynupoBaHue oTiycka TEIUIOTHI B CUCTEME TETJIOCHAOKEHUS
IPEANPUATHI U KUJIBIX PAOHOB. MeTOABI PETYIMPOBAHUS
TEIUIOBBIX HAIPY30K.

LlenTpanbHble U UHIUBUIYAIbHBIE TEIIJIOBBIC MYHKTHI. CXEMBI,
PEXKUMBI pabOThI U 00JACTH IPUMEHEHHUSI

L[eHTpaJIBHBIe U MHAUBUAYAJIBHBIC TCIIJIOBBIC ITYHKTHI. Tenmosrie
NPUHIUITHATIBHBIE CXEMBI, PEKUMBI pa0OTHI M 00JIACTH IPUMEHECHHS.
Tennosbie ceTu BOAAHBIX CUCTEM TGHHOCH36)KGHI/I$I.
Knaccugukarus, napaMeTpbl, CXeMbl, KOHQHUTYpalus U
00opy0BaHue

I'mppaBnuyeckue pacuersl TEIVIOBBIX ceTel. [Ibe3omeTpuyeckue
rpaduKy, THAPABINICCKIE PEKUMBI

I'mppaBnuyeckue pacuersl TEIVIOBBIX ceTel. [Ibe3omeTpuyeckue
rpaduKy, THAPABINICCKIE PEKUMBI

Temnon30iaroHHbIe KOHCTPYKIIUH TPYOOIPOBOIOB TETIOBBIX
ceTell 1 000PyIOBaHUS CUCTEM TEINIOCHA0KEeHHS. TEeIUIOBOM pacUer,
BBIOOD MapaMeTpoB TEIJIOBOW U3OJISIIIHU

Temnon30iaroHHbIe KOHCTPYKIIUH TPYOOIPOBOIOB TETIOBBIX
ceTell 1 000PyIOBaHUS CUCTEM TEINIOCHA0KEeHHS. TEeIUIOBOM pacuer,
BBIOOD MapaMeTpOB TEIJIOBOW U3OJISIIIHH

HepCHGKTI/IBHBIG TCXHOJIOTUH AJId CUCTEM LCHTPAJIU30BAHHOI'O
TeriocHabxeHus. 3apyOekHast MPaKTUKA U OTEYECTBEHHBIS
pa3paboTKH.

[TepcrieKTUBHBIE TEXHOJIOTUHU IS CUCTEM IIEHTPAIM30BAHHOTO
TeriocHaOkeHusl. 3apyOexHasi MPaKkTUKa U OTEYECTBEHHBIE
pa3paboTKu.

Bec KM:

25

25

25

25




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 pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE

IK-1 N-1nk1 CriocobeH | 3HATh: KM-1 KM1 (KonTtposibHas pabota)
UCIOJIb30BaTh KJaccu(UKaIIMIO, XapaKTep
HOPMATHUBHYIO W3MEHEHUS TEIJIOBBIX
JIOKYMEHTAIU IO IpU | HATPY30K U METOMBI UX
pa3paboTke O00BEKTOB | pacdera
TEIUIOPHEPTETUKU u
TEIJIOTEXHUKHU

[1K-1 N -2nik-1 [Ipunumaer | 3HaTh: KM-1 KM1 (KonTtposnbHas pabota)
ygactTie B pa3paboTke | TerioBble cxeMbl TerIoBeiX | KM-2 KM2 (KonTponbHas padoTa)
MPUHIUIINATIBHBIX CXEM MU | IIYHKTOB KM-3 KM3 (KontposbHas paboTa)
000pyI0BaHUS ISl | OOIIYIO CTPYKTYPY CHCTEM KM-4 KM4 (KonTtponbHas pabota)
00BEKTOB TEMJIOIHEPTETUKHU | TETJIOCHAOXKEHHUS,
Y TETUIOTEXHUKU MIPUMEHSIIOIINECS CXEMHbIE

pereHust, 000py10BaHue
TEIUIOBBIX CETEH M TEIJIOBBIX
ITYHKTOB

YMers:

MIPOBOJIUTH TH/IPABINYECKHE
" TCIIJIOBBIC paCyYCThI
TETUIOBBIX CeTel

OIMPEACIIATh TCIIJIOBEIC
Harpy3KkH rnorpeourenei

IK-1 N -4k [Tpuaumaer | 3HaTh: KM-2 KM2 (KonTponbHas paboTa)
y4acTue B OLICHKE | TEOPETUYECKUE OCHOBBI U KM-3 KM3 (KontposbHas paboTa)
SHEPTreTHYECKON TIPUHLUIIBI




3¢ (HEeKTUBHOCTH
TETIOPHEPTETUKH
TEIUIOTEXHUKH

00BEKTOB
u

(YHKIIMOHMPOBAHUS CHCTEM
TEIJIOCHAOKEHHSI, METObI
peryaupoBaHUs TETUIOBBIX
Harpy3ok

YMers:

OIIpEeNIeNIATh OCHOBHBIE
II0KA3aTeJIM SHEPreTUYECKOU
3(PEKTUBHOCTH TETIIIOBBIX
ceTey, IPOBOJUTh pacyeT
PEKUMOB pabOThI TEIIOBBIX
ITYHKTOB | MTOTpeOuTeNei




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KM1

®opmbl peaausannu: BeinonHenue 3a1anus

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa nmpoBeeHHsi KOHTPOJBLHOIO MeponpusiTusi: BrinonHeHue 3agaHus B MUCbMEHHOU

dbopme, BpeMst Ha BBIITOJTHEHHE 15 MUHYT.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

OTBeThTE Ha BOITPOCHI U BBIIIOJITHUTE 3a1aHUC

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHbIe PE3YyJIbTAThL
06y‘~IeHI/I$I IO JUCHUIIJIINHE

Bompocsi/3aganust 17151 pOBEpKH

3HaTh: KiIaccU(UKALMIO, XapakTep
W3MEHEHUSI TEIUIOBBIX HArpy3oKk u
METOJIbI UX pacyeTa

1.Kakas Temreparypa Hapy»HOTO BO3/IyXa CUUTACTCS
pacyeTHOM sl cucTeM oToruieHus coraacuo CIIT?
2.Crioco0bI pacueTa roJloBOro pacxojia TeIIoTHl,
npuBeanTe OPMYJIBI ISl pacdera TO0BBIX PAaCX0/I0B
TEIUIOTHI

3HaTh: OOLIYI0 CTPYKTYpy CHCTEM
TEIIOCHAOXKEHHS, TPUMEHSIOIINECS
CXEMHbIE pelIeHus, 000pya0BaHUE

1.Kakue tpeboBanus npenbsasisier CII k Temneparype
ropsiaei BOAbI y BOAOPa30OPHBIX YCTPOHCTB
norpedurens?

TEIUIOBBIX ~ CeTel M  TEIUIOBBIX 2.B kakoii cxeme cHUCTeMbI TEeIJI0CHA0KEHUS

MYHKTOB MIPOUCXOAUT OTOOP TEIJIOHOCUTENS Ha HYXKIbI
ropsiuero BOAOCHaOKeHus?

YMers: ONpenensiTh  TEIUIOBbIC 1. TennoBble mOTEpHU Yepe3 OrPaKIAIOIINE

Harpy3ku norpeoureneit

KOHCTPYKIUU 31aHust cocTaBisiioT 300 kBT,
KodpuureHT uHpMIBTpauu cocrapiser u=0,15,
BHyTpeHHUe TeroBbiaenenus 20 Bt/M2, xunas
momaas 2000 M2. OnpeaenuTs TEIIOBYIO HArpy3Ky
Ha CHCTEMY OTOILJICHUSI.

2.0npenenute I'COII i1t 3a1aHHOTO HACEIIEHHOTO
MYHKTA, UCIIOJB3Ys] HOPMATHBHBIE IOKYMEHTHI,
POaHATU3UPYHTE MOTYYEHHBIH Pe3ysbTaT.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)

Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
OnucaHnue xapakmepucmuxu eblnoneHus 3Hanus: BeinoaHeHo He menee 90% 3ananus

Oyenka: 4 («XOpoIIO»)

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus.: BeimoaaeHo ve meree 70% 3amanust

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku 6vlnoneHus 3uanus: Beimonneno He menee 50% 3aganus




Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuKkuy 8blNoIHeHUs: 3HaHus. BeImonHeHo npaBuibHO MeHee, ueM 50%
3aJgaHus

KM-2. KM2

®opmbl peaausannu: BoinonHenue 3a1anus

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa nmpoBeeHHsi KOHTPOJBLHOIO MeponpusiTusi: BrinonHeHue 3agaHus B MUCbMEHHOU
dbopme, BpeMsi Ha BBIITOJTHEHUE 25 MUHYT.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
OTBeThTE Ha BOITPOCHI U BBIIIOJIHUTE 3a1aHUC

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arnaHupoOBaHHbIE pe3yibTathl | Bonpockl/3aganust st MpOBEPKU

00y4eHUs IO TUCIUILINHE

3HaTh: TEIUIOBbIE CXEMbI TEIJIOBBIX 1.Ilepeuncnure cxemsl nogkaoyeHus I BC u
ITyHKTOB OTOIUICHHS Ha TCTUIOBBIX MTYHKTAX

2.Ecnu ko3¢ PUIMeHT OTKIIOHEHUS OTOMTEIIBHON
TEIUIOBOM HAarpy3ku oT TpedyemMoii Oosbiie 1, uto
sT0 03HavaeT? Kak npu 3tom Oyner ceds Bectu
BHYTPEHHSS TEMIIEpaTypa B 3AaHUN?

3HAaTb: TEOPETUYECKUE OCHOBBI H 1.Kakue MeTobl (IPUHIMIIBI) PETYIMPOBAHUS
NPUHIUIG (YHKIMOHUPOBAHUS CHCTEM TEIUIOBBIX HAIpy30K MPUMEHSIOTCS B CUCTEMAX
TEIUIOCHA0XKEH U, METO/1bI TEIJIOCHA0KEHHs! (HA30BUTE M OXapaKTEepU3yHTe
peryJaupoBaHus TEIUIOBBIX HAIPY30K ux)?

2.Uem 00ycioBIeHa HEOOXOAUMOCTh HATUUHS
“30HBI U3JI0OMa” HA TeMIepaTypHOM rpaduke?

YMers: OIIPEEIIATh OCHOBHBIE 1.Onpexnenute 3HaYeHne ko3 puIeHTa
[oKa3aTeyn SHEPIreTHYECKOU CMEILIEHUs, €CIIU TeMIepaTypHbIi rpadux
3G(EeKTUBHOCTH  TEIUJIOBBIX  CETel, teruioBoit cetu 130/70, a 1p03=90°C?

NPOBOJUTH pacueT pEeXUMOB padbOTHI

TEIUIOBBIX ITYHKTOB M MOTpeOuTeneit 2.1.  Ecau ko3ppUUHUEHT cMelIeHus 31eBaTopa

paBeH 2, Kak COOTHOCSITCS PacXo/1, MOCTYIAIOIIHIA B
CHCTEMY OTOTUICHHS U3 BHEIIHEH TEIUIOBOM CETH
GO wu pacxoj, IUPKYJIUPYIONIUH B CHCTEME
OTOIUICHHUS 3/1aHusI (IOCTYNAIOIINN B
otonuTenbHbIN mpudops) GO3 ?

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus.: Beimoaaeno ve meree 90% 3amanust

Oyenxa: 4 («XOpOIIIO»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoineHus snanus: BemonHneHo He meree 70% 3a1anus

Oyenka: 3 (KyTOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50
Onucanue xapakmepucmuxu 6vinoneHus 3uanus: Beimomaeno He MmeHee 50% 3amanus




Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8blnoanenus 3Hanus: Boimoaneno Menee 50% 3amanus

KM-3. KM3

®opmbl peaausannu: BelogHeHue 3a1anus

Tun koHTpoabHOro MeponpustTus: KonrponsHas pabora

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpoueaypa nmpoBeaeHHsi KOHTPOJBHOIO MeponpusTusi: BrinonHeHUe 3a7aHus B NHUCbMEHHOU
dbopme, BpeMs Ha BhIOTHEHHE 20 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
OTBGTBTG Ha BOHpOCBI U BBIIIOJIHUTEC 3a1aHHUC

KoHTposbHbIe BONPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3ynbTatel | Bompocsl/3aganus 11t IpoBepKU
00y4eHUs 10 JUCIUIIHHE
3HaTh: TEIUIOBBIC CXEMBI TEIUIOBBIX 1.K kako# kaTeropuu HaJIeKHOCTH MOKHO OTHECTH
IIYHKTOB CIIEYIOLIHNX ITOTpeOUTENeH:
a) IIKoJa

0) OosbHMITA
B) ’KMJIBIE IOMa

T') rapax

1) KHHOTEaTp
YMeTh:  ompenensiTtb  OCHOBHBIE 1.PacuetHblil TemniepaTypHbIi TpaduK TEIIOBOM ceTH
[IO0Ka3aTeu SHEPreTUYECcKOi 120/70 °C u pacdyetHas TeMnepaTypa Hapy>KHOTO
3(h(PEeKTUBHOCTH TEMJIOBBIX CETEeH, Bozayxa -25 °C. TemmepaTypa BHYTPEHHETO BO3yXa
MIPOBOJIUTH PACUYET PEKUMOB PabOTHI pacuetnas tBp = 20 °C. Temneparypa ceTeBO# BOIbI HA
TEIUIOBBIX ITYHKTOB M MOTpeOuTeneit BXO/I€ B OTONUTEJbHBIE TPHOOPHI HA PACUETHOM

pexume: t103p= 95°C. IIpu Temneparype ceTeBoi BObI
101a1=75 °C npekpaimaercs IEHTPAIU30BaHHOE
Ka4yeCTBEHHOE perynupoBanue. Haitaure temneparypy
Hapy»XHOT'0 BO3[lyXa, COOTBETCTBYIOLIYIO Hayally
“u3noma” TemnepaTypHOro rpaduka (TOUKy Hadaja
“nznoma’).

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu 6binoneHus snanus: BemonneHo He meHee 90% 3ananus

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus.: Beimoaaeno ve meree 70% 3amanust

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapakmepucmuku 6blnoneHus 3uanus: Beimonneno He menee 50% 3aganus

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuxku 6blnoHeHus 3uanus: BeimonneHno menee 50% 3ananus




KM-4. KM4

®opmbl peaausannu: BelogHeHue 3a1anus

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa npoBegeHHss KOHTPOJBLHOIO MEpPONPUATHsA: BblNonHEeHUe 3al1aHus B NUCbMEHHOU
¢dopme, BpeMsi Ha BBITIOJTHEHUE 25 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
OTBGTBTG Ha BOHpOCBI U BBIIIOJIHUTEC 3a1aHHUC

KoHTposibHbIe BONIPOCHI/3aJaHUA:

3aryaHupOBaHHbIE
pe3ynbTaTtel 00y4eHus: 1o
JMCLIUTUIAHE

Bomnpocel/3aganust s IpOBEPKU

VYMeTh: IIpOBOAUTH
TUAPABINYCCKUC u
TCIIIIOBBIC pacyuCThl

TEIUIOBBIX CETEU

1.0OmpenenuTs TEIJIOBBIE MOTEPU OAHOTPYOHOTO TPYyOOIIPOBOAA
mmHOU 100M, TPOTIOKEHHOTO OECKaHAIBHO, C HAPYKHBIM U
BHYTpeHHUM Auamerpamu Tpy0 325/309 mm. Temmnepatypa
teroHocurens B Tpyoomnpooze 100-°C. ['myOuna 3amosxxeHust
ocu TPyO 2 M, TOJIIUHA TETJIOU30JSIIUOHHOTO CIIOS TeTIJIOBOM
n3ossAnuy Ha TpyoornpoBoaax 100 mm, ko3 dunment
TEIUIONPOBOAHOCTH TeroBoi uzossiuu paseH 0,05 Bt/(m-°C).
EcrecTBenHas Temrieparypa Ha TiyOHHE 3aJI0KESHUS OCU TPYO
5°C, Tepmuyeckoe conpoTuBieHue rpynta npunsrs 0,5 (m-°C)/
Br. IIpu pacuerax npuHsTH, YTO TEIUIOBbIE IOTEPU IO JUIMHE
TpyOOIPOBO/Ia MOCTOSHHBI, TEPMHUUECKUM COTPOTHBIICHUEM
ITOKPOBHOT'O CJIOS TEIIOU30JIALUU IPEHEOpEYb.

2.0mpenenuTe MOTEpU HANIOpa HA y4acTKe TEIUIOBOM ceTH AJTMHOM
100 M, TpyOoIpoBO BHYTpeHHUM auameTpoM 200 MM, CKOpOCTh
JBYDKEHUS TeIuIoHocuTens 1 M/c, cymma ko3¢ UIIMEHTOB
MECTHBIX COIIPOTUBIIEHUH Ha yyacTke paBHa 10, koappunueHT
THJIPABINYECKOr0 TPEHUS MPUHATH UCXO0/s U3 TYpOyJIEHTHOTO
peXHUMa Te4eHHUs, aOCOITIOTHYIO SKBUBAJIEHTHYIO 1IEPOXOBATOCTh
BHYTpPEHHEH MOBEPXHOCTH TPYOOIPOBO/Ia MPUHATH paBHOI 0,5
MM.

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIINYHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax: 90
Onucanue xapakmepucmuxu evblnonerus 3Hanus. Beimoaneno ve meree 90% 3amnanus

Oyenxa: 4 («XOpOIIIO»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60

OnucaHnue xapakmepucmuxu eblnoneHus 3Hanus: BeinmoaHeHo He meHee 60% 3ananus

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: Beimoaaeno ve meree 30% 3amanust

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinoinerus 3nanus. Beimomaeno meree 30% 3amanus
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB ITIPOMEXYTOUYHOM ATTECTAIIUA
6 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. MeToauky ruipaBIMyeCcKOro pacueTa BOASIHbIX TEIJIOBBIX CETEH.

2. 3aKpBITBIe N OTKPLITBIC BOASHBIC CHUCTCMbI TEIUIOCHAOKEHUS: IMPUHIUITIHAIIBHBIC CXCMbI
3aKPBIThIX U OTKPBITBIX CUCTEM TeHJ'IOCHa6)KeHI/I5[; AOCTOMHCTBA U HCJOCTATKH 3aKPbITBIX U
OTKPBITBIX CUCTEM TEIIOCHAOKEHHUS.

3. 3agaua.

TemoBast Harpy3ka Ha otorieHue coctaniser 200 kBT nmpu Temiieparype HapyKHOTO BO3yXa
-10°C, yuemy OyzeT paBHa pacueTHas OTOIUTENbHAsA HArpy3Ka, €CJIM TEMIIEpAaTypa Hapy>KHOTO
BO3/lyXa pacyeTHas tHpo = -25°C, TeMiiepaTypa BHyTpeHHEro Bo3ayxa pacueTHas 18 °C,
TEMIIEpaTypa HapyKHOI'O BO3/lyXa CPEIHssS 32 OTONUTENbHBIN nepuof tH. cp = -3°C.
OnpenenuTts yaeabHYI0 OTOMUTEIBHYIO XapaKTEPUCTHKY 3/1aHHUS, €CIIU €r0 00BEM 10
HapykHOMYy o0mepy coctaisieT 12000 m3. OnpenenuTs nMoTpedIeHUE TEIUIOTH B CUCTEME
OTOIUICHHUS 3/1aHUS 32 OTOMUTENBbHBIN MEPHO/I, €CIU ero JIUTENbHOCTh cocTaBisieT 200 CyToK.

IIpoueaypa nposenenust
[TpoBoauTcs B ycTHO# opme, o 6uneram, ¢ MOJATOTOBKOM K OTBETY B TeUeHHE 45 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenmust/Unaukarop: MJI-1nk-1 CiocoGeH ucnonbpb30BaTh HOPMATHUBHYIO JOKYMEHTAITHIO
npu pa3zpaboTke 00BEKTOB TEIJIOIHEPTETUKU U TETNIOTEXHUKU

Bomnpocel, 3axanus
1. TennoHOCUTENN CUCTEM TEIIOCHAOKeHUA. VX TOCTOMHCTBA U HETOCTATKH.

Matepuanbl 1J1sl IPOBEPKH 0CTATOYHBIX 3HAHUM

1.Ilepeuncnute METOIbI PETYIUPOBAHHS TEIIJIOBBIX HATPY30K B BOASHBIX CHCTEMaX

TEIJI0CHAOKEHHS.
OTBeTHI:

OTBeT Ha BOIIPOC CAMOCTOSITEHHO (POPMYIIUPYETCS CTYIEHTOM.
BepHnbpiii 0TBeT: B BOASHBIX CHCTEMax TEMIOCHA0KEHHSI TETIJIOBYIO HATPY3KY BO3MOKHO
peryaupoBaTh TpeMs criocodamu: 1.u3MeHeHneM TeMIlepaTyphbl CETEBOM BOJIBI —
KaueCTBEHHOE PETyIUPOBaHUE; 2. N3MEHEHHEM PAcX0/1a CETEBOM BOBI — KOTUYECTBEHHOE
peryiaupoBaHue; 3.u3MEHEHUEM pacxo/ia U TeEMIEPaTyphl BOJbI — KAY€CTBEHHO-
KOJIMYECTBEHHOE PEerylupoBaHue. 4.MyTeM U3MEHEHHsI TUTETbHOCTH PabOThI N —
HA3BIBACTCS PETYJIMPOBAHUEM MPOMYCKaMH (MM MECTHBIMHU TIpoITyckamu). [Ipumensiercs
KaK MECTHOE PeryJIHpOBaHUE B JIOMOJHEHHUE K [ICHTPAILHOMY.

2.Bunb! u kitaccuuKaiys TEIUIOBBIX HAIPY30K B CHCTEMaXx IICHTPAIM30BAHHOTO

TEI0CHA0KEHUS
OTBeTHI:

OTBeT Ha BOMPOC CAMOCTOSITENLHO (POPMYITHUPYETCS CTYACHTOM.
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Bepuslii otBet: TemnoBble Harpy3Ku KIACCUPHUIUPYIOT CISAYIOIINUM 00pa3oM: *Io
XapakTepy IPOTEKaHUs BO BPEMEHU °II0 Ha3HayeHuIo [lo Xapakrepy mpoTeKaHus BO
BpemeHH TerioBble Harpy3ku (TH) pasnenstor Ha 2 rpynnsl: 1.Ce3onnbie TH — 3aBucsat
OT KJIMMAaTUYECKUX YCIOBUH PErMOHa, B KOTOPOM HaXOATCs MOTPEOUTENHN TEIIOTHI.
I'maBHBIM 00pa30M OT TeMIEpaTypbl HAPYKHOTO BO3]lyXa, a TAK)KE OT MPE0OIIaJaroIero
HaIIPABJICHUS U CKOPOCTH BeTpa. 2. Kpyrioronuusele TEIUIOBBIE HArPY3KH — 3aBUCAT OT
pexxuma pabotsl motpedureneit TernoTel. [lo Haznayenuto TH nenstcs na 4 Buga:
1.0Oronurensnas TH Qo, Br. 2.Bentunsauunonnas TH QB, Bt. 3. TennoBast Harpy3ka Ha
ropsiuee BojocHadxenue, Qra, Bt. 4. Texnonoruueckas TH, Qt, Bt K ce3onHbIM
TEIUIOBBIM HArpy3KaM OTHOCSITCSI OTOIIUTENbHASI U BEHTUIISILIMOHHAS TEIUIOBas Harpys3Ka.
JIoTIOJIHUTENBHO, IPY UCIIOJIb30BAaHUH TEINIOBOM SHEPTUU B CUCTEMAX
KOH/IMIIUOHUPOBAHMSL, K ITOMY BUlY Harpy30K MOKET OBbITh JOINOJHUTEIBHO OTHECEHA
Harpys3ka Ha KOHIAULHOHUpoBaHHUe. K KpyriaoroqnyHbIM TEMIOBBIM HAarpy3KaM OTHOCST
Harpy3Ky Ha ropsiuee BoJOCHa0XeHHE U TEXHOJIOTHYECKYIO TEIUIOBYIO HAarpys3Ky.

2. Komnerenuus/Muguxarop: U-2rk-1 [lpuanMaet ydactre B pa3paboTKe MPUHIMITAATBHBIX
CXeM U 000pyI0BaHUs Il OOBEKTOB TEIUIOOHEPTETUKH U TEIUIOTEXHUKU

Bomnpocel, 3axanus

1.KayecTBeHHOE peryiupoBaHue TEIUIOBBIX Harpy30K B CUCTEMaX LEHTPAJIM30BaHHOIO
TEIUIOCHA0KEHUS: 3a/1a4l KaueCTBEHHOTO PETyJIMPOBaHMsI TEIJIOBBIX HArpy30K; rpaduyeckue
3aBUCUMOCTH U3MEHEHHs TeMIIepaTyp U pacxo/a TeIJIOHOCUTENS JUIs KaYeCTBEHHOTIO
PEryjinpoBaHus TCIJIOBBIX HAI'PY30K; JOCTOMHCTBA U HEAOCTATKU KaUCCTBCHHOI'O MCTOAd
pEeryaupoBaHus TEIJIOBBIX HArpy30K.

Z.FI/I[[paBJII/I‘-IGCKI/If/'I pacucT BOAAHBIX TCIIJIOBBIX ceTeit: BUJbI THAPABIIMYCCKUX PACUCTOB;
OCHOBHBIE 3a/1a4M Ka)KJI0T0 BU/1a TMIPABIMYECKUX pacdeToB. OCHOBHBIE T'MAPABINYECKHE
PeXUMBbI pabOThI BOJSHBIX TEIUIOBBIX CETEH.

3.IlpezomeTpuueckuii rpaduk BOISHON TEIJIOBOM CETH: Ha3HAYEHUE ITbE30METPUUECKOTO
rpaduka ¥ METO/IMKa €ro MOCTPOCHHUS.

4.I'paduk npoaoIKUTEIBHOCTH TEIJIOBBIX Harpy3ok (rpaguk Poccanaepa). Meronuka ero
noctpoenus. Haznauenue.

5.CxeMmbl TEIIOBOTO MyHKTA JJIs1 BOJSHOM 3aKPBITOM CUCTEMBI TEIIIOCHA0KEHNUS C
OJITHOCTYIEHYAThIM IOJKIFOUYEHUEM 10JI0TPEBATENIEN TOpsYEro BOJLOCHA0KEHUs: paboTa
TEIUIOBOTO IIYHKTA, JOCTOMHCTBA U HEJOCTATKU CXEMBI TEIUIOBOTO IIYHKTA, COCTaB
000pyI0BaHUS TEIJIOBOrO MyHKTA.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Ha3nauenue npoeKTUPOBOYHOTO (KOHCTPYKTOPCKOTO) THUIPABIUYECKOTO pacueTa BOJASHBIX
TETUIOBBIX CETEM?
OTBeThI:
OTBeT Ha BOMPOC CAMOCTOSITENEHO (POPMYITUPYETCS CTYACHTOM.
Bepnpiii otBet: OnpeneneHne BHYTPEHHUX AUaMETPOB TPYOOIIPOBOa JUIsl KX 10T
y4JacTKa TEIUIoBOi cetH, dB, MM. OrmpeneneHue noTepb Haropa CETEBON BOABI WIIA TOTEPh
naBieHus ceteBoi Bofwl, Ah, m; Ap, ITa. DT moTepu SBISIOTCS UCXOTHBIMH TaHHBIMA JIJTIS
MOCJIEAYIOLIEr0 BEIYMCIIEHUS HAIIOPA CETEBBIX, MOAIMMMTOYHBIX U ITOBBICUTEIIBHBIX HACOCOB.

3. Komnerenuusi/Muaukarop: N/1-4nk-1 [lpunumaer yyactue B OlleHKe SHEPreTHYeCKON
3P PEKTUBHOCTH OOBEKTOB TETJIOIHEPT€TUKN U TEIUIOTEXHUKH

Bomnpocsl, 3aganus
1.«30Ha u310Ma» Ha TEMIEPATYPHBIX TpauKax BOJASHBIX CUCTEM LIEHTPAIM30BAaHHOTO
TeruiocHa0xeHus1. CriocoObl peryJmpoBaHus OTOUTEIbHOM TEIIIOBOM HArPy3KH B «30HE
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U3JI0May TemrieparypHoro rpadpuka. OueHka KauecTBa TeIUNIOCHA0KEHUS U (DaKTHIECKUX
HapaMeTpOB CETEBOW BOJBI B «30HE M3JI0OMa» TEMIEPATypHOTo rpaduka.

2.CriocoObl POKJIAJIKKU TETIOBBIX ceTel

3.Teruon30mAMOHHbIE KOHCTPYKIIUHU TEILUIONIPOBO/IOB TEIUIOBBIX CeTEl 1 000py10BaHUS
CUCTEM TEIJIOCHA0XKEHUS.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Yem 00ycroBieHa «30Ha U3JI0Ma» HA TEMIEPATYPHBIX I'pauKax BOASHBIX CHCTEM

HEHTPaIN30BaHHOTO TEIUIOCHA0KEHUS
OTBeThI:

OTBeT Ha BOIIPOC CAMOCTOSITENILHO (POPMYITUPYETCS CTYACHTOM.
Bepnsiit orBeT: Ha BpIX0/1€ U3 TEIJIOBOIO MYHKTA TEMIIEPATYpa rOpsiueil BOABI T0JKHA
ObITh HEe MeHbIe 60 + 3..5 0C. U mosTOMYy, Kak TOJBKO TeMIIepaTypa CeTeBOW BOIbI
JOCTUTAeT 3HAYEHUS OKOJI0 63-65 (U1t BOASHBIX OTKPHITHIX cucteM) win 70-75 oC (ns
BOJSIHBIX 3aKPBITHIX CUCTEM), LICHTPAIN30BAHHOE KaU€CTBEHHOE PEryIMpOBaHUE
MIpeKpaniaeTcs, ¥ TeMIepaTrypa CETeBOM BOJIbI BCE BpeMsl TTOIEPKUBACTCS TOCTOSTHHOM.
T.k. ceTeBoil BOJIO ¢ MEHBIIIEH TeMIepaTypoil Henb3st HarpeTh Boay ' BC 1o TpebyemMbix
3HAYEHHM, U K OJJTHOM U TOH K€ CUCTEME TEIUIOCHA0KEHUS TIOAKIFOYEHBI CHUCTEMBI
OTOIUICHHUS, (BEHTHIISLIMU) U TOPSYETO BOAOCHAOKEHUS.

II. Onucanue wkanvl oueHueanus

Oyenka: 5 (KOTITUIHOY)
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "MPOJABHUHYTOrO"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHYSCKUX PEIICHUN

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIloIHEHa B paMKax "0a30Boro"
ypOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEpHO. B yacTu mMaTepurana ecTb HE3HAYUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 40
OnucaHnue xapaxmepucmuxu evlnoinerus 3Hanus: PaboTa BeINIOIHEHA B paMKax "moporosoro”
YPOBHSL.

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pa60Ta HE BBIITIOJIHEHA HNJIN BBIIIOJIHCHA
NpEUMYIICCTBCHHO HEIIPABUIIBLHO

II1. IIpaguna évicmaenenus umo2o680i OUeHKU no Kypcy

Hrorosas OIICHKA YYUTBIBACT OLCHKU, IMTOJYYCHHBIC 3a KOHTPOJBbHBIC MECPONIPUATHA U 3a4YCT.
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