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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 yuacTBOBaTh B MPOEKTHO-KOHCTPYKTOPCKOU JEATEILHOCTH B chepe
TEIJIOOHEPTETUKU U TETJIOTEXHUKHU
N]I-3 3HaeT ycTpOMCTBO, MPUHIIUAI PAOOTHI M IPUHUMAET 0OOCHOBAHHBIC TEXHUYECKHE
pelieHus mpu pa3paboTKe CXeM U/WIIH KOHCTPYKIIUN YIHEPTeTUYECKOTO 000Dy I0BAHUS

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: BeimonHeHue 3a1aHust
1. KM1 (Kontposbhas pabota)
2. KM2 (KontponbHas paboTa)
3. KM3 (KonTposibHas pabota)
4. KM4 (KontpomabHas pabota)

BPC nucuumiInHbI

8 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YyCHeBaeMOCTH IO
AUCUHUILINHE:

KM-1 KMI (KonrtpomabHas pabota)

KM-2 KM2 (KonTposibHas paboTa)

KM-3 KM3 (KonrtpomabHas padoTa)

KM-4 KM4 (KontponbHas paboTa)

Bujx npome:xyTouHOI aTTecTalmu — JK3aMeH.

Beca KOHTpOIBHBIX MeponpUsITHiL, Y0

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

Pa3nen nucnuIninHbl KM: 1 2 3 4

CpokKM: | 4 | 6 | 8 | 12

Hasnauenwne, coctaB u o0mas kiracCuQpuKams CHCTEM
TEIIOCHA0KEHHUSI TPOMBIIIUICHHBIX MTPEANPHUSITHIA 1 )KHIIIBIX PaliOHOB.

Ha3nauenwne, coctaB u o0mias kiraccupuKamms CHCTEM
TEIIOCHA0KEHHUSI TPOMBIIIUICHHBIX MTPEINPHUITHIA U )KHIIIBIX PaliOHOB.

Knaccugukaius 1 pacyet TEMIOBBIX HATPY30K JAJIS MOTpeduTenen
Ter1oTel. OnpeeneHye rogoBoro pacxoia TeIIoThl.

Knaccugukarus 1 pacyeT TEMIOBBIX HATPY30K JAJIs MOTpeduTenen
Term1oThl. OnpeeneHye rogoBoro pacxoia TeIIoThl.




PerynupoBaHue oTIycka TEIUIOTHI B CUCTEME TEINIOCHAOKEHMSI
IPEANPUATHI U )KUJIBIX PAOHOB. MeTOABI PETYIMPOBAHUS
TEIUIOBBIX HAIPY30K.

PerynupoBanue OTITycKa TEIUIOTH B CHCTEME TETUIOCHA0KEHMS
NPEANPUITHI U KUJIBIX PAiOHOB. MeTOABbI PEryIMpOBaHUS
TEIJIOBBIX HATPY30K.

LleHTpanbHble U MHAMBHIyaJIbHBIE TEIJIOBBIE MYHKTHI. CXEMBI,
PEKUMBI pabOThI U 00JACTH IPUMECHCHHSI

L[eHTpaJIBHBIe U MHAUBUAYAJIBHBIC TCIIJIOBBIC ITYHKTHI. Tenmosrie
NPUHIUITHATIBHBIE CXEMBI, PEKUMBI pa0OTHI M 00JIACTH IPUMEHECHHS.
Tennosbie ceTu BOAAHBIX CUCTEM TGHHOCH36)KGHI/IH.
Knaccudukarus, napaMmeTpbl, CXeMbl, KOHQHUTYpanus 1
000pyI0BaHue

I'mppaBnuueckue pacyersl TEIJIOBBIX ceTel. [Ibe3oMeTpuueckue
rpaduKu, THAPABINICCKIE PEKUMBI

I'mppaBnuyeckue pacdersl TEIUIOBBIX ceTel. [Ibe3omeTpuyeckue
rpaduKy, THAPABINICCKHE PEKUMBI

Temnon30iaroHHbIe KOHCTPYKIIUH TPYOOIPOBOIOB TETIOBBIX
ceTell 1 000PyIOBaHUS CUCTEM TEINIOCHA0KEeHHS. TEeIUIOBOM pacuer,
BBIOOD MapamMeTpoB TEIJIOBOW U3OJISIIINU

Temnnon30a1rOHHbIE KOHCTPYKIUU TPYyOOIPOBOIOB TEIIOBBIX
cerell 1 000pyIOBaHMS CUCTEM TerlocHabkeHus. TennoBoil pacuer,
BbIOOD MapaMeTPOB TEMJIOBOW M3OJISILIMU

W cTovuHMKY TeHepalyy TeIUIOThI B CHCTEMaX TEIJI0OCHA0KEHHUS.
KorensHble.

VlcTouyHWKH TeHEepaIy TeIUIOTHl B CHCTEMaX TEIIOCHAOKEHUSI.
KorensHble.

Kom0nHMpoBaHHOE TPOM3BOJCTBO TEIUIOBOM U 3JIEKTPUUYECKOM
SHEPruu (TernopuKarms).

KoM0OnHMpOoBaHHOE TPOU3BOJCTBO TEIIOBOM U 3JIEKTPUUYECKOM
SHEPruu (TemnopuKarms).

Dneprerudeckas 3QPEeKTUBHOCTD TEIITOPUKAIIMHI U CUCTEM
[EHTPATN30BaHHOTO TEIUIOCHAOKEHUS

Dneprerudeckas 3QPEeKTUBHOCTD TEIITOPUKAIIMHI U CUCTEM
[EHTPATN30BaHHOTO TEIUIOCHAOKEHUS

Munu- u Mukpo- TOLI. McTouHMKH aBTOHOMHOTO TEIIOCHA0KEHUS
C KOreHEepaLue.

Munu- 1 Mukpo- TOL. McTouHMKH aBTOHOMHOT'O TEMJI0CHA0XKEHUS
C KOreHEepaLue.

VYrunuzammonnsie TOLI, ucnons3zoBanue BOP.

Yrummuzaunonnsie TOLI, ucnonb3zoBanue BOP.

HpI/IMeHeHI/IC TEIIOBBIX HACOCOB B CUCTEMAaX TEIIOCHAOKEHHUS.

HpI/IMeHeHI/IC TEIIOBBIX HACOCOB B CUCTEMAaX TEIIOCHAOKEHHUS.

TexHOJI0THH aTOMHOTO TEINIOCHAOKEHHSI.

TexHOJI0rHH aTOMHOTO TEINIOCHAOKEHHSI.




[TepcnieKTHBHBIE TEXHOJIOTUH JIJISI CHCTEM IIEHTPATU30BAaHHOTO
TerIocHAOKeHus1. 3apyOekHast MPAKTUKA U OTEYECTBEHHBIE
pa3pabOTKHU.

HepCHGKTI/IBHBIe TCXHOJIOTHUH IJId CUCTEM LCHTPAJIU30BAHHOI'O
TETUIOCHA0XKEHUS. 3apyOeKkHas IPAKTHUKA U OTEYCCTBEHHbBIE
pa3paboTKHu.

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 pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE

IK-1 N JI-3mk-1 3HaeT yCTpOHCTBO, | 3HATH: KM-1 KM1 (KonTtposibHas pabota)
MIPUHITATT paboThI 1 | TEIUIOBBIE CXEMBbI KM-2 KM2 (KonTponbHas padoTa)
MpUHUMAET OOOCHOBAHHBIC | HCTOUHUKOB KM-3 KM3 (KonTtposibHas pabota)
TEXHUYECKUE PEIICHUS IPH | TeIJIOCHAOKEHHUSI, OCHOBBI KM-4 KM4 (KonTposbHas paboTa)
pa3paboTKe CcXeM W/WIH | UX pacueTa, OCHOBHBIC
KOHCTPYKLUH JHEPreTHYECKHE MOKa3aTelH
HHEPreTUYECKOro TEOPETUUYECKUE OCHOBBI U
o0opynoBaHus TIPUHIIMIIBI

(yHKIIMOHUPOBAHUS CHCTEM
TETIOCHAOKEHUSI, METObI
pEryJIMpoOBaHus TEIIOBBIX
Harpy3ok

0O0IIyIO CTPYKTYPY CUCTEM
TETIOCHA0XKEH U,
MPHUMCHATOIUECA CXCMHBIC
pereHust, 000py10BaHue
TEIJIOBBIX CETEU U TEILIOBEIX
MTYHKTOB

KJIaCCU(PUKALIHIO, XapaKTep
W3MEHEHHMS TeTIOBBIX
Harpy3o0K U METOAbI UX
pacueta

YMers:

MIPOBOJIUTH THIPABINYECKHE
1 TCIIJIOBBIC paCyYCThbl CUCTEM




TETIOCHA0KEHUS
OTIpe/IeIsATh OCHOBHBIE
SHEpPreTUYeCcKre MoKa3aTenu
HMCTOYHUKOB
TETIOCHA0KEHUS
OTIpe/IEIsATh OCHOBHBIE
II0KA3aTeNM SHEPreTUYECKON
3(PEKTUBHOCTH TETIIIOBBIX
ceTey, IPOBOJUTh pacyeT
PEXUMOB PabOTHI TETIOBBIX
ITYHKTOB | MTOTpeOuTeNei




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KM1

®opmbl peaau3anmnu: BoloaHeHne 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:

3amnaHupoOBaHHBIE pe3yNbTaThl 00ydeHus 10 | Bompochl/3amanus amns mpoBepKu

JTUCHUTIIINHE

3HaTh: o011yIo CTPYKTYpY CUCTEM 1.B kaxoii cxeme cucTeMbl

TEIJIOCHAOXKEeHUsI, TPUMEHSIIONIUECS  CXEMHBIE TEIJIOCHA0KEHUSI IPOUCXOTUT OTOOP

pemieHus, O00OpPYAOBaHHME TEIUIOBBIX CETeH W TEIUIOHOCUTEISI Ha HYXK/IbI TOPSYETO

TEIJIOBBIX ITYHKTOB BOJIOCHA0XeHUs?

3HaTh: TEOPETUYECKUE OCHOBbI M IPUHLUIIBI 1.Kakue TpeboBanus npeabsasiser CII k

(GYHKIIMOHUPOBAHUSI CHCTEM TEIJIOCHAOXKEHUS, TEeMIepaType ropsiaei BOAbl y

METO/Ibl PETYJIMPOBAHUSI TEIUIOBBIX HArPYy30K BO/I0Pa300PHBIX YCTPOMCTB
noTpeouTens’?

OnucaHue MKAJbI OlleHUBAHUS

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

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8binoaHeHus 3nanus: BeimoaaeHo He meHee 70% 3aaHus

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6binoneHus snanus: BemonsneHo He meHee 50% 3ananus

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HaHUsA: BBIOIHEHO MpaBUiIbHO MeHee, yeM 50%
3aJaHHS

KM-2. KM2

®opMbl peajn3anuy: BelnoHeHue 3a1aHus

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHs KOHTPOJBLHOIO MEpPONPHUATHSA: BbIONHEHUE 3a1aHUs B NHCbMEHHOU
dbopme, BpeMsi Ha BBITIOJTHEHUE 25 MUHYT.




KpaTkoe conep:kanue 3a1aHus:
OTBeThTE Ha BONIPOCH! M BHITIOJIHHUTE 3aJaHNE

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE Bomnpocsl/3aganust a7si IpoBEpKU

pe3ysnbTaTel  OOydYeHHs IO

JMCLIUTUIAHE

3HaTh: KJIacCH(HKALHIO, 1.Kakue MeTonb! (IPUHLUIIBL) PEryJTUPOBAHUS TETIOBBIX
XapakTep M3MEHEHUS Harpy30K MPUMEHSIOTCSA B CHCTEMaX TeTIOCHAOKEHHS
TEIUIOBBIX ~ HAarpy3oK | (Ha30BHUTE U OXAPAKTEPUYHTE HX)?

MCTO/JbI UX pAaCUCTa

2.Yem 00ycnoBiaeHa HEOOXOAUMOCTb HAJIMYUS ““30HBI U3JI0Ma”

Ha TemIepaTypHoM rpaduxe?

YMers: IIPOBOJUTH
THJIPABINYECKUE U TEIJIOBbIE
pacueTsl CUCTEM
TEIIOCHA0XKEHUS

1.0npenenure notepu Hamopa Ha y4yacTKe TEIVIOBOM CETH
nmuHor 100 M, BHyTpeHHUM nuameTpoM 200 MM, CKOPOCTh
JBUKEHHS TeTIoHocuTens 1 M/c, cymma K03 UITUEHTOB

MECTHBIX CONPOTUBJICHUI Ha y4yacTke paBHa 10, ko3 duiment
THJIPABIMYECKOTO TPEHUS IPUHSATH UCXOS U3 TYpOYICHTHOTO

peKHUMa TeueHHUs, aOCONIOTHYIO SKBUBAJIEHTHYIO
IEPOXOBATOCTh BHYTPEHHEW MOBEPXHOCTU TPYOOTIPOBOIA
NPUHATH paBHOU 0,5 MM.

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: Beinoaneno He menee 90% 3ananus

Oyenxa: 4 («XOpoILI0»)

Hudienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evinoneHus snanus: BeimonneHo He meHee 70% 3aianus

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6binoneHus snanus: BemonneHo He meHee 50% 3ananus

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)

Onucanue xapakxmepucmuxu 6vinoneHus snanus: Bemmonaeno menee 50% 3aganus

KM-3. KM3

®opmbl peanu3anuu: BeinonHeHue 3aganus
Tun kourpoasHoro meponpusitusi: KonrponsHas pabora
Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpoueaypa nposeneHnsi KOHTPOJIbHOI0 MEpPONPUATHA: BBINIOTHEHNWE 3aJaHUs] B MHUCbMEHHOU

dbopme, BpeMs Ha BIMoTHeHHE 20 MUHYT.

Kpatkoe conep:kanue 3axaHusi:
OTBeThTE Ha BOTIPOCHI U BBITIOJIHUTE 33]JaHHC

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3ariaHupOBaHHbIE
pe3ynbTaThl OOYYECHHS T10
JUCHHUIIIINHE

Bomnpocsl/3aganust 1i1si IpoBEpKU

3HATh: TEIUIOBBIE CXEMBI
WCTOYHUKOB

1. ITo MapkupoOBKe KOTJI0ArperaroB Ha30BUTE X MapaMeTphl:
KBI'M-50, IITBM-180, JIE —25-24TM




3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU

pe3ynbTaThl O0y4YeHUS 10

JUCITUILINHE

TETIOCHA0KEHUSI, OCHOBBI 2. 111 4ero ycTaHABIMBACTCS PELUPKYJSAIMOHHBINA HACOC B

UX pacuera, OCHOBHBIC TEIJIOBOM cXeMe KOTENIbHOM 1nepei BOAOTpEeHHbIMU KOTIaMu?

OYHEPreTUYECKUE 3.Ilosicaute Ha3HaueHue nea’patopoB U POY B koTenbHOI

MOKa3aTeNH

YmeTb: OTIpeNeNATh 1.0OnpenenuTs yuenbHble TEIUIOBBIE MOTEPH TEIIIONPOBOIA C

OCHOBHBIE MOKa3aTeu M30JISIIMEN TPU HaJJ3€MHOM MPOKIIaJIKe, €ClIi TeMIepaTypa

JYHEPIreTUYECKOU tertonocurens 150 °C, nuna ygactka 1000 M, iuametp TpyOsI

a3 dexTuBHOCTH du/dBHyT=426/408 MM, KO3 PHUITMEHT TETUIONPOBOIHOCTH

TEIIOBBIX ceTel, u3ojsiuu Anz= 0,05 Bt/ (M -K), Tonmuna cios u3onsnuu 120 M,

MIPOBOAUTH pacuer CKOPOCTh BeTpa 2 M/c, TemriepaTrypa Hapy>kHoro Bozayxa 5 °C.

PEXKUMOB paboThI KoadduumeHT TemiooTaayn ¢ HOBEpXHOCTH TEIUION30IAIIUOHHON

TEIUIOBBIX  MYHKTOB U KOHCTPYKIUU MOKeT ObITh npuHsT 22 B1/M2K. Tepmuueckumu

noTpeouTenei COIIPOTHUBIJICHUSIMHU CTEHKH U BHYTPEHHEH MMOBEPXHOCTH
TpyOoInpoBoa npeHedpeyb.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnonenus 3Hanus: BeinoaHeHo He menee 90% 3ananus

Oyenxa: 4 («XOpoILIO0»)

Hudienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evinoneHus snanus: BemonneHno e menee 70% 3ananus

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu 6binoneHus snanus: BemonneHo He meHee 50% 3ananus

Oyenka: 2 («HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakxmepucmuxu 6vinoaxneHus snanus: Beimonaeno menee 50% 3aganus

KM-4. KM4

®opmbl peaau3anmnu. BelronHeHue 3a1anus

Tun koHTpOABLHOrO MeponpusaTus: KontponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa nmpoBeeHHsi KOHTPOJBLHOIO MeponpusiTusi: BrinmonHeHue 3aqaHus B MUCbMEHHOU
dbopMme, BpeMs Ha BBIMOJTHEHHE 25 MUHYT.

Kpatkoe conep:kanue 3axaHusi:
OTBeThTE Ha BOTIPOCHI U BBIITOJIHUTE 33 JaHHUE

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHBIC PE3YyIbTAaThl
06yqu1/Is{ 110 JUCHHUITIINHE

Bomnpocel/3aganus st IpoBEpKU

3HaTh: TCIIJIOBBIC CXCMbI
HCTOYHUKOB TCHJ’IOCHa6}KeHI/I${,
OCHOBBI UX pacucTa, OCHOBHBIC
OHCPTCTHUCCKHUEC IMMOKA3aTCIIN

1.Ilepeuncnute Tunsl TOL o Buiam sHepreTuyecKon
YCTaHOBKH.

2./luarpamma peXxMMOB NapoOBOM TypOUHBI C OAHUM
peryaupyeMbiM 0TOOPOM mapa.

YMeTh: onpenensitb OCHOBHBIE
HSHEPreTUYECKHe  IOKa3aTeNH

1.0npenenuTs MMEKTPHIESCKYIO MOIITHOCTh TAPOBOM TYpOHHBI
Ha peXXHMe, PYU KOTOPOM pacxoj napa B

10




3anmaHupoBaHHbIE pe3yiabTaThl | Bompockl/3aganust 1isi IpoBepKU

06yquH;1 10 AUCLHUIIIINHE

HCTOYHUKOB TEIIOCHAOKEHUS

TerI0pUKaMOHHBINH 0TOOp cocTaBisieT 100 T/4; B TOJIOBHYIO
yacth TypOuHbI 230 1/4. CpenHuil BHYTpEHHHHA
otHocutenbHbIi KIIJ] TypOunb n0i=0,8.
anexktpomexannueckuit KI1/] reneparopa nam=0,97.
DHTanbus ocTporo napa coctarisieT 3440 kJx/kr,
SHTAJIBIINSA [1apa B KOHJAEHCATOPE IIPU U303HTPOITHOM
pacmupernu 2180 kJ[x/kr. DHTAIBNNS MTapa B
teriopukanrnoaHoM oT60ope 3000 k/[x/Kr. DHTATBIUS
MIOJIHOCTHIO BO3BPAILlAaEMOTr0 KOHJIeHCaTa OTOOPHOro mapa
420 x/x/xr. OnpenenuTts yaenbHyt0 BEIPaOOTKY
ANEKTPOIHEPTHH Ha TEIIOBOM MOTPEOJICHUU.
2.0npenenuTh yaeabHbIN pacxo/1 YCIOBHOTO TOIUIMBA O
BBIPA0OTKE JEKTPOIHEPTUU HA OTOOPHOM Tape u
KOHJICHCAIMOHHEIM criocoOoM, eciii KT koTenpHOM
yctaHoBku MKy=0,9; sanektpomexannyeckuit KI1/{
re"epaTtopa 19M=0,96; KUT Tennosoro notoka nrn=0,99, a
KII/] xonnencanuonHoro mukia Ha TOL] paBen 0,33.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: BeinoaHeHo He menee 90% 3ananus

Oyenxa: 4 («XOpoILIO0»)

Hudienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evinoneHus snanus: BoemonneHno He menee 70% 3ananus

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6binoneHus snanus: BemonneHo He meHee 50% 3anaHus

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakxmepucmuxu 6vinoaneHus snanus: Beimonaeno menee 50% 3ananus
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Temmnogukamus (koreneparus). Knaccupukamus TOL. 'azorypounnsie TOL. OcoGeHHOCTH
BBIPAOOTKH TEIUIOBOH U 3IEKTPUYECKON SHEPTUH.

2. 3aKpBITBIe N OTKPBITBIC BOASAHBIC CHUCTCMBI TEIJI0CHA0KEHNS: IIPUHIUIINAJIIBHBIC CXCMbI
3aKPBITBIX U OTKPBITHIX CUCTEM TGHHOCH&G)KCHI/IH; AOCTOMHCTBA U HCAOCTATKU 3aKPBITLIX U
OTKPBITBIX CUCTEM TENI0CHAOKEHNS.

3. 3agauya.

Tennoas Harpy3ka Ha oToruieHue cocrapisier 200 kBT npu Temrniepatype Hapy>KHOTO BO3/1yXa
-10°C, yemy OyzeT paBHa pacueTHas OTOINUTENbHAS HATPY3Ka, €CIIM TEMIIEpaTypa HApyKHOTO
BO3/lyXa pacyeTHas tHpo = -25°C, TemriepaTypa BHYTpeHHET0 Bo3nyxa pacuyeTHas 18 °C,
TEeMIIepaTypa HapYKHOT'O BO3yXa CPEaHss 32 OTONUTENbHBIN nepuof tH. cp = -3°C.
OnpenenuTth yaeabHYI OTOMUTEIBHYIO XapaKTEPUCTHKY 3/IaHUS, €CIIA €r0 00BEM I10
HapyxHoMy 00Mepy coctasisier 12000 m3. Onpenenuts noTpediieHne TeIIOTH B CHCTEME
OTOIUICHHUS 3/IaHMsI 32 OTOMUTEIBHBIN MEPUOJ], €CIIU €ro JUTUTEIBHOCTh cocTaBisieT 200 CyToK.

IIpoueaypa nposenenus
[TpoBoauTCs B ycTHOHU (hopme, IO OHIeTaM, C MOJATOTOBKON K OTBETY B T€UeHHE 45 MUHYT.

L. Ilepeuens Komnemenyuil/uHOUKAmMopo8 u KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3YIbINAM 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennus/Muankarop: M/-3nk-1 3HaeT yCTpONUCTBO, IPUHIMI PaOOTHI U IPHHUMAET
000CHOBAaHHbIE TEXHUUECKHE PEILICHUS IPU pa3pabOTKe CXeM H/WIIH KOHCTPYKIUN
HHEPIreTUYECKOro 000py10BaHUS

Bonpocsl, 3aganus
1.KauecTBeHHOE peryanpoBaHUE TEIVIOBBIX HAIPY30K B CUCTEMAX LEHTPAIM30BAHHOTO
TETJIOCHA0KEHUSI: 33]]a4l KAYECTBEHHOTO PETYJIMPOBAHUS TETUIOBBIX HArpy30K; Tpaduueckue
3aBUCUMOCTHY U3MEHEHUS TEMIIEPATYP U PACX0a TENJIOHOCUTENS ISl KAUECTBEHHOIO
pEeryIMpOBaHUs TETUIOBBIX HArPY30K; JOCTOMHCTBA U HEIOCTATKHA KAYECTBEHHOTO METO/1a
pEryJIMpOBaHUs TEIUIOBBIX HArPY30K.
2.OCHOBHO€ U BCTIOMOTaTEIbHOE 000PYI0BAaHUE BOJOTPEHHBIX, TAPOBBIX U MAPOBOJOTPEHHBIX
KOTeNbHBIX. OOOCHOBaHME BHJIa KOTJIOArPEraToB, YCTAHABIUBAEMBIX B KOTEIbHBIX. OCHOBHBIC
PEKUMBI pa0OTHI OCHOBHOT'O M BCTIOMOTaTEIbHOTO 000PY0BaHUS BOJOTPEHHBIX, TAPOBHIX U
MapOBOJOTPEUHBIX KOTEIbHBIX.
3.I'uipaBIuueCcKrii pacueT BOJSHBIX TEIUIOBBIX CETEW: BUIbI THAPABINYECKUX PACUETOB;
OCHOBHBIE€ 33/1aUl KaXKJI0T0 BUJIa TUAPABINYECKUX pacueToB. OCHOBHBIE TH/APABINYECKHE
PEKUMBI pAaOOTHI BOISIHBIX TEIJIOBBIX CETEH.
4.IIre30MeTpuUeCcKHil rpaduK BOMISIHOM TEIJIOBOM CETH: Ha3HAUYEHUE MMHE30METPHUECKOTO
rpadguka U METOJMKA €ro MOCTPOCHUS.
5.I'paduku TEmIOBBIX HArpy30K MpoMbiuieHHbIX npeanpustuii u XXKX. Koaddumnuent
TeropuKanuy (4acoBOM M rofoBoi). OnpeaeneHne SKOHOMUN TOTUTMBA TIPU TETTO(UKAIIIHI
(popmyna MeneHntbeBa).
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6.«30Ha H3110May» Ha TeMIIEPaTypHBIX rpauKax BOISHBIX CUCTEM IICHTPATIUZOBAHHOTO
TeruiocHabxeHus. CriocoObl peryaIupoBaHus OTOMUTENBHOM TETJIOBON HArpy3KHU B «30HE
U3JI0May TemreparypHoro rpaduka. OleHka KauecTBa TeIIOCHA0KEHHSI U (DaKTHUECKUX
apaMeTpoB CETEBOM BOJIBI B «30HE U3JIOMAy TEMIIEPAaTypHOTro rpaduka.

7.3aBUCHUMOCTh pacxo/ia apa OT MOIIHOCTH JIsl KOHJICHCAIIMOHHOM TypOuHBIL. JlnarpamMma
PEKUMOB TYPOUHBI C PETYIUPYEMBIMH OTOOPAMH.

8.Y nenpbHas KOMOMHUPOBaHHAs BHIPAOOTKA 3eKTposHepruu Ha TOLI, onpenenenue,
3aBHCHUMOCTH 3HAUEHHUS 3TOTO MOKa3aTessl OT PA3IMYHBIX TApaMETPOB.

9.CxeMbl TEIUIOBOTO MyHKT JJIsl BOJSHOMN 3aKPBITON CHCTEMBI TEIIIOCHA0KESHHUS, TIOAKIIOUCHHE
noJiorpeBaTelieil Topsiuero BoAocHa0xeHus: padoTa TEII0BOro NyHKTa, JOCTOMHCTBA U
HEJIOCTATKHU TEIJIOBOTO ITyHKTAa, COCTaB 000PYIOBaHHS TEIIOBOTO MyHKTA.

10.Bei00p TepMHUUECKUX [1€adpaTOPOB MUTATEIHHONW U MOJMUTOYHOM BOABI AJIsl KOTEJIbHBIX U
TOU. KoHcTpykuusi, mpuHIMI pabOThI, TapaMeTPHI.

11.Tennodukanus (korenepanus). Knaccudpuxarmus TOLI. YrpoiieHHbIe TPUHITUTTHATBHBIC
cxembl mapotypOunubix TOLI, mapameTphl, TEPMOIUHAMUYCCKUI IUKII, OTINYHE
xapaktepucTuk napotypounnsix TOL[ ot KOC.

12.I'pacdmku TeTIOBBIX HArpy30K nmpoMbiiuieHHbIX npeanpustuii u KKX. Kosddunuent
teruiodukanuu (4acoBoi U rogoBoit). OnpeaeneHne SKOHOMHUH TOIUIMBA MPH TeIIo(GUKaIH
(popmyna MeneHTheBa).

13.®u3nueckas 0CHOBa YKOHOMUH TOILIUBA MU TerIopuKauu. MeToabl pacuyera yneabHbIX
nokazarenei appextuBHOCTH padoTer TOLI.

14.0Onpenenenre 3KOHOMUU TOIUIMBA MPU UCTOIB30BaHUH TeII0BbIX BOP mns
TeI1ocHa0keHus. 3aMelieHne TeroBoil Harpy3ku TOLl u KoTenbHbIX.

15.ATOMHBIE HCTOUYHUKH TEIUIOCHAOKEHUS. Y CIIOBUS U IMapaMeTphl TEIIOCHAOKEHUS
16.IlpuMeHeHne TETIOBBIX HACOCOB JUIS TEMJIOCHA0XKEHU. VICTOUHMKN HU3KOIIOTEHIINAIbHON
TEIUIOTHL. THIBI TETIOBBIX HacOCcOB. CXxeMa MapoKOMIIPECCHOHHOTO TEIIOBOTO HAacoca.
OcHOBHBIE HEpreTHYecKue XapakrepucTuku. O0mactu 3¢ (HhEeKTHBHOTO TPUMEHEHHS.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA

1.Ilepeuncnure METOIbI PETYIUPOBAHMSI TEIIJIOBBIX Harpy30K B BOJSIHBIX CUCTEMAaX

TEIIOCHA0KEHUSL.
OTBeThI:

OTBeT Ha BOIIPOC CaMOCTOATENBHO (POPMYIUPYETCS CTYACHTOM.
BepHriit oTBeT: B BOASHBIX cucTeMax TEMI0CHAOKEHUS TEIJIOBYIO HArPY3Ky BO3MOKHO
peryaupoBarh TpeMs criocodamu: 1.M3MeHEeHHEM TeMIIEpaTyphl CETEBOI BOBI —
KaueCTBEHHOE PETYJIMPOBAHUE; 2.U3SMEHEHUEM PacX0/1a CeTEBOU BObI — KOJTMYECTBEHHOE
perynpoBaHue; 3.M3MEHEHUEM pacxoa U TEMIIEPATYPBI BOJbI — KAYECTBEHHO-
KOJIMYECTBEHHOE PEerynpoBaHue. 4.myTeM U3MEHEHUsI JUTUTEIbHOCTU pabOThI N —
Ha3bIBAETCS PETryJIMPOBAHUEM MIPOMYCKaMH (MJIM MECTHBIMU Tporyckamu). [Ipumensiercs
KaK MECTHOE PEryJIHMpOBaHUE B IONOJHEHHUE K LIEHTPAJIbHOMY.

2.Buppl u kitaccu@uKanys TeIIOBbIX HArpy30K B CHCTEMax [EHTPATU30BaHHOTO

TEII0CHA0KEeHUs
OtBeThI:

OTBeT Ha BOIIPOC CAaMOCTOSITENILHO (POPMYIUPYETCS CTYA€HTOM.
Bepubliit otBet: TemoBble Harpy3Ku KJIACCHPHUIUPYIOT CIEAYIOIUM 00pa3oM: *TIo
XapakTepy MpOTEeKaHUs BO BPEMEHU *TI0 Ha3HaueHHuto [lo XapakTepy npoTeKaHus BO
BpemeHH TerioBble Harpy3ku (TH) pasnenstor Ha 2 rpynnsl: 1.Ce3onnbie TH — 3aBucsat
OT KJIMMaTUYECKHUX YCIOBHUM pErMoHa, B KOTOPOM HAXOAATCSA OTPEOUTEH TEIIOTHI.
I'maBHBIM 00pa3oM OT TeMIepaTypbl HAPYKHOTO BO3]lyXa, a TAKXKE OT MPeoOIIajaroIero
HaIpaBJIEHUsI U CKOPOCTH BeTpa. 2. KpyrioroanyuHelie TEIIOBbIE HATPY3KH — 3aBUCST OT
pexxuma paboThl notpedureneit TeraoTel. [1o Haznayenuto TH nenstcs Ha 4 Buza:
1.OtormurensHas TH Qo, Bt. 2.Benatwmsimmonnas TH QB, Bt. 3. TennmoBas Harpy3ka Ha
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ropsiuee BogocHaOxkenue, Qra, Br. 4. Texnonoruueckas TH, Qrt, Br K cezonHBIM
TEIJIOBBIM Harpy3kam OTHOCSTCS OTONMTENbHASI M BEHTHIISILIMOHHAS TEIUIOBAsl Harpy3Ka.
JIOTIOJIHUTENBHO, IPU UCIIOIb30BAaHUU TEMJIOBOM YHEPTUH B CUCTEMAX
KOHJUIIMOHUPOBAHUS, K ’TOMY BH]ly HATPY30K MOKET OBIThH JOMOJHUTEIBHO OTHECEHA
Harpys3ka Ha KOHAWLHOHUpoBaHue. K KpyrioronnyHbeIM TEIUIOBBIM Harpy3kam OTHOCST
Harpy3Ky Ha ropsiiee BOJOCHa0KEHHUE U TEXHOJIOTHYECKYIO TEIJIOBYIO HATPY3KY.

3.Haznauenue npoeKTHPOBOYHOTO (KOHCTPYKTOPCKOTO) THUIPABIMYECKOTO pacyeTa BOASHBIX

TEIJIOBBIX ceTei?
OTtBeThI:

OTBeT Ha BOIIPOC CaMOCTOSITENILHO (POPMYTUPYETCS CTYACHTOM.
Bepuslii otBet: OnpezienieHre BHyTPEHHUX JUAMETPOB TPYOOIIPOBO/Ia ISl KaXK0T0
ydacTKa TeIuioBoil cetu, dB, MM. OrmpezeneHue noTepb Halopa CeTeBON BOBI I OTEPh
naBieHus ceTeBoit Boawl, Ah, M; Ap, [1a. DTu norepu ABISAIOTCA UCXOIHBIMU TaHHBIMU JIJIS
MIOCJIEIYIOLIEr0 BHIYMCIICHUS! HAIIOPa CETEBBIX, MOJIMUTOYHBIX U IIOBBICUTEIBHBIX HACOCOB.

4.Yem 00yci0OBJICHA «30HA H3JI0Ma» Ha TEMIIEPATYPHBIX rpauKax BOISHBIX CUCTEM

HEHTPATN30BaHHOTO TEIUIOCHAOKEHUS
OTBeThI:

OTBeT Ha BOIIPOC CAMOCTOSTENLHO (POPMYITHUPYETCS CTYACHTOM.
Bepnpiit orBeT: Ha BbIX0/1€ U3 TEIJIOBOIO IIYHKTA TEMIIEPATYPaA FOPSIYE€ BOIBI TOKHA
ob1Th He MeHble 60 + 3..5 oC. M moaToMy, Kak TOJIBKO TeMIIepaTypa CETEeBOM BOIbI
JOCTUTAET 3HAYEHUS OKOJI0 63-65 ( U1t BOASHBIX OTKPHITHIX cucteM) win 70-75 oC (s
BOJSIHBIX 3aKPBITHIX CHCTEM), LICHTPAIIM30BAHHOE KaUeCTBEHHOE PETYIUPOBAHHE
MIPEKPALLAETCSl, U TEMIIEpATypa CETEBON BO/bI BCE BPeMs MOAIEPKUBAETCS IOCTOSTHHOM.
T.k. ceTeBoil BOJIO ¢ MEHBIIIEH TeMIepaTypoil Henb3st HarpeTh Boay ' BC o TpebyemMbix
3HAYEHUH, U K OJIHOM U TOM K€ CUCTEME TEIUIOCHA0KEHUS TIOJIKIIFOUEHbI CUCTEMBI
OTOIUICHHUS, (BEHTHIISILIUU) U TOPSYETO BOAOCHAOKEHUS.

5. Terodpukanus (korenepanus). Knaccudukarus TOL] mo Ha3HAYCHHUIO U TUITY OCHOBHOTO

HHEPIreTUYECKOro 000py10BaHMS .
OTBeThI:

OTBet (hopMyIHpPYyeETCs CTYAEHTOM CAMOCTOSITENBHO.
Bepusriit orBeT: TOI — ncTouHUK 2HEProcHAOKEHUSI, HA KOTOPOM BBIpaOAaTHIBAECTCS U
OTITYCKAETCsl MOTPEOUTENSAM dIeKTpUUecKast U TersioBas sHeprus. [Ipunuumn padotsr TOL]
OCHOBaH Ha Terio(ukauu (eHTpaIn30BaHHOE TeIIOCHa0XKeHNe Ha 0a3e COBMECTHOM
BBIPAOOTKH TEIUIOTHI M 3J1eKTposHeprun). TOL] mo Ha3HaueHHIO KJIaCCU(PULIUPYIOTCS:
1.mpoMbIIIIEHHBIE — BHIPA0ATHIBAIOT U OTIIYCKAIOT MOTPEOUTEINSIM TEIIOBYIO SHEPTHIO B
BHUJI€ HACBIIIIEHHOTO WJIM IEPErpeToro napa Juis TEXHOJIOTHYECKOT0 TEIIOCHA0KEHUS
2.KOMMYHaJIbHBIE - BbIpa0aThIBAIOT U OTIYCKAIOT MTOTPEOUTEINSAM TEIIOBYIO SHEPTHUIO B
BH/JIE HATPETOM CETEBOM BOJBI ISl CHCTEM OTOIUIEHHUs, BeHTWsiuuu u ' BC
3.IPOMBIIIJIEHHO- KOMMYHAJIbHBIE - BBIpa0aThIBAIOT M OTIYCKAIOT MOTPEOUTENIAM
TEIUIOBYIO DHEPIHIO B BUJE HArpPETOM CETEBOM BOJIBI U B BUJIE HACHIIIEHHOTO WU
neperperoro napa. Ilo Bugy Typborenepatopos: 1.maporypounnsie — Ha TOL]
YCTaHOBJICHBI TOJILKO MapOBbI€ TYPOUHBI, KOTOPbIE HCIOIB3YIOT HACHIIIIEHHBIN W
TeperpeThiil BOASIHOM IMap, MOCTYNAOIIWNA OT MapOBOT0 KOTJa (MaporeHeparopa);
2.I'azotypbunnsie TOLl o6opynoBansl ra3oTyporHHbIMH ycTaHOBKamu (I'TY).
DNeKTpOIHEPTUs BHIPAOATHIBACTCS 3JIEKTPOreHEpaTOPOM ra30TypOUHHON YCTaHOBKH.
Temnora B BUe napa wim ceTeBOil BOAbI BbIpadaThIBaeTCsl B KOTIE-yTUIN3ATOPE, B
KOTOPBIN HampaBisitoTcs oTxoasmue ra3el ['TY ¢ Temneparypoit mopsiaka 350-600 °C (B
3aBUCHUMOCTH OT ucnoibzyemoit monenu ['TY). 3. ITaporazoseie TOL[ — o6opymyroTcs
MapoBbIMH U ra3oBeIMU TypOuHamu. B atux TOLI 11 BeIpaOOTKH 37€KTPOIHEPTUU
ucnons3ytorcs I'TY u maposbie TypOuHsbl. s BBIpaOOTKM TEMIOBOM SHEPTHH
HCMOJIb3YIOTCSI HU3KOTEMIIEPATYPHBIE TOTOKH OoTX0oAsAuX ra3oB ['TY u BoagHoM nap u3
0TO0pOB napoBoi TypOHHBI. CyliecTBYeT O0JIbIIOE KOJTUYECTBO PA3TUYHBIX BUI0B
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npuHIUMUanbHeIX cxeM [1I'Y-TOLl. Haubomnkinee pacpocTpaHeHue B COBPEMEHHOU
sHepretuke nonyuunu [I'Y-TOL] ¢ kotnamu-yrunuzaropamu. 4. TOL] ¢ aBurarenem
BHYTPEHHET0 CTOpaHHUs — /ISl BBIPAOOTKU TEIUIOTHI U 3JIEKTPOIHEPTUU UCTIOIb3YETCS
JIBUTATEIh BHYTPEHHETO CrOPaHUs C CUCTEMON YTHIIM3ALUU TEIUIOThL. TormBo —
MPUPOJHBIN ra3, ra30reHepaTopHbIi ra3, 6uoras, nponas, OyTaH, IM3eIbHOE TOTUBO. [l
BBIPA0OTKH TEIJIOTHI UCIIOJIb3YETCs TEIIOTa OTXoAsmuX razoB nocie JIBC, temnora ot
HarpeToro B JBUraTelie Macjia B MaclIOOXJIaIUTENSX, TEIIOTa OXJIaKJAI0LIEH BObI
kopmyca /IBC.

6.Koappuument rermnoduxanuu, onpeaencHue
OTtBeTsI:

OTBet (hopMyIHPYETCS CTYAEHTOM CAMOCTOSITENHHO.
Bepupsiii otBet: Koadduument ternopukannu - 370 OTHOLIEHHE TEIJIOBONH MOITHOCTH
ot6opoB TypOuH TOL] k BenrunHe MaKCUMATbHON TETUIOBOW HATPY3KH MOTPEOUTEICH.
Taxxe cymecTByeT ro1oBoit k03hPpUIHEHT TermIopUuKaluu - OTHOLIEHHE T'0JI0BOTO
KOJINYECTBA TEIJIOBOM SHEPTHH, OTHYIIEHHOH U3 0T60poB TOL] , k 001IeMy KOITHYECTBY
TEIJIOBOM 3Hepruy, ornyieHHon ot TOL] 3a roa. OTu 1Be BEIMUKHBI PA3JIUYHbI, UMEIOT
pa3Hble 3HaUYEHUSI.

11. Onucanue wikanvt oyenusanus

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUUECKUX PEIICHUIA

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BeiogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB AaHBI BEPHO. B uacTu Marepuana ecTh He3HAUUTEIbHBIE
HE/IOCTATKU

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
YPOBHS.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: PaboTa He BHIIIOTHEHA WIN BBHITIOIHEHA
PEUMYIIECTBEHHO HENPaBUIbHO

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Hrorosas onieHKa YUYUTBIBACT OLICHKHU, ITOJTYYCHHBIC 3a KOHTPOJIbHBIC MCPOIIPUATHA U 3a4UCT.
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