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Penensust na paGo4yio nporpaMmy H OlleHOYHbIE MATEPHALI O
mucuunanne «b1.B.J12.01.04.08 Pexxumbl pabotel 1 skcmmyaranus TOC»

Copepxane  PITJT u OM  cooTBeTcTBYeT TpeGOBaHHSIM (elepalbHOTO
rocy/IapcTBEHHOIO — CTaHHapTa BBICIIEro o00pa3oBaHHMs [0  HaNpPaBIEHHIO
noarorosiu 13.03.01 «TemnosHepreTHKa U _TEIIOTEXHUKA» U y4eOHOMY IJIaHy.

(Koo u naumenosarue HanpasaeHua ROOZOMOEKU)

PITJI 1 OM cootBeTcTBYIOT TpeOOBaHUAM, NPEABABISEMBIM K CTPYKTYpE,
copep:kanuio P11 u OM no aucuuruiiee, a UMEHHO:

L. [lepeuens  QopMUpyeMbIX  KOMIIETEHIUH, KOTOPBIMH  JOJKEH
oBnaJieTh OOy4YarollMiicss B pe3ysibTaTe OCBOCHHS MAUCLMUILIAHBIL, COOTBETCTBYET
®IroC BO u mnpodcerannapry, Oyaymel mnpocdecCHOHAIBHON [eATeIbHOCTH
BBIIYCKHHKA.

2, CTpyKTypa W cojepXaHHe AWCLUHUIUIMHBI COOTBETCTBYET ydeOHOMY
[1aHy.

% PITJIT  comepxutr  undpopmanuio o0  ydeOHO-METOIUYECKOM,
HH(OPMALIHOIHOM U MaTepHaIbHO-TEXHHYECKOM o0ecriedeHUHd JTUCIHIUIHHEL, 00
0CODEHHOCTSIX OpraHU3allh 00pa30BaTeNbHOH JEATENBHOCTH IS JIMI[ C
OrpaHHYCHHBLIME  BO3MOXKHOCTSMH 300POBbS W HHBAJUIOB M METOJUYECKHE
PEKOMEH/IaIMK ISl TIpenoiaBaTelieil o OpraHu3aliyi BOCIIUTATEeNbHOM paboThl ¢
00 yHAIOTITUMHUCSI.

2. lloxkasaTequ W KpUTepUH OLEHHMBaHMs KomreTeHUuwd B OM, a Takke
IIKAIBl OlcHMBAHNSA 00ecreYnBaloT BO3MOXXHOCTB IPOBEICHHA BCECTOPOHHENH
OLIEHKH pe3y/IbTaToB 00y4YeHHsl, ypOBHEH c(hOpMUPOBAHHOCTH KOMITETEHITHIA.

3. KourponbHple 3a7aHMs M UWHbIE MATEpUaNbl OLEHKH pPe3yJIbTaTOB
OCBOCHHUS pa3paboTaHbl HAa OCHOBE TIPHUHIMUIIOB OIEHUBAHHSA: BaTHIHOCTH,
ONpPEACICHHOCTH, OJHO3HAYHOCTH, HAI&XHOCTH, a TakkKe COOTBETCTBYIOT
TpedoBanusiM K COCTaBY M B3aHMOCBSI3M OLIEHOYHBIX CPEJCTB, IOIHOTE 10
KOJIMICCTBCHHOMY COCTaBy OLIEHOYHBIX CpPEICTB H TMO3BOJSAIOT OOBEKTHBHO
OLEHHUTD Pe3yJIbTaThl 00yYeHUs, YPOBHHU CHOPMHUPOBAHHOCTH KOMIIETEHIIHH.

5. Hanpasnennocts PITJL 1 OM no pucuuruinHe cootsercTByer measM Ol
no wanpasieudto  13.03.01  «TemmosHepretvka H TEIIOTEXHHKAY,
npoderaniapram,

3arunouenne., Ha OCHOBaHHH NPOBECHHON 3KCIEPTH3bI MOKHO CIeTaTh
sakmouenne, 4ro PIIJI mw OM  mo pucnumimHe cooTBeTCTBYeT TpeGOBaHUAM
®I'OC BO, npodeccHoHansHOro cTaHaapTa, COBpEMEHHBIM TPeGOBaHUSIM PHIHKA
Tpy/la U PCKOMCHIYIOTCS JIJIsl UCTIONB30BaHUs B yueOHOM Mpolecce.

Peneusenr ;
Koxapun H.10. nauansauk [ITO dunuana AO «Tarsueproy Kazanckas TOI-1 ~ /<. ,;-.//;J

(Panuana H.O., mecTo paboTel, J0MKHOCTE, YUeHasA CTENEHB) MYHAd NOAMHCH

JlaTa oL b L?




1. Heuanb, 32124 U JIAHUPYEMBbIe Pe3yJIbTATHI 00yUEeHUS MO AUCIHUIIINHE

(Lenv u 3a0auu oceéoenus oucyuniunvl, coomsemcemeyiowue yeau OIT)

Llenpro ocBoeHMS TUCHUIUIMHBI «Pexxumbl paboThl M skcrutyatamus TOC»
SBIIICTCS. M3YYEHUE PEKUMOB PaOOTHI TEIIOBBIX dJekTpudeckux cranuuii (TOC) u

npaBui  oOeCIlCUeHUs  HAJIC)KHOM, O€30macHOM H  SKOHOMHYHOH  pPaOOThI
obopynoBanus TOC.
3ajayaMy  JTUCUUIUTMHBI  SIBJISIOTCS: IOJIydeHHWE 3HAaHWUH, CHOPMUPOBATH

YMCHHA W HABBIKHU B 0077aCTH TEIUIOBBIX QJICKTPHUYCCKHX CTaHI_[I/If/’I, ITO3BOJIAIOIINC

YCHEMIHO TPOUTH UTOTOBYIO FOCYJapPCTBEHHYIO aTTECTALIUIO.

KomnereHmu u MHAUKATOPBI, HOpMUpPYEMBIE Y 00YUaIOIUXCS:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHU

KOI[ U HAMMCHOBAHUC HMHIAWKATOpPa

[TK-1 Cnoco6eH mpoBOAUTH pacdeThl 10
TUIIOBBIM METO/IMKaM, y4aCTBOBATh B
MPOEKTUPOBAHUH TEXHOJIOTHYECKOTO
000pyIOBaHUs KOTEIbHBIX, IICHTPAIBHBIX
TEIUIOBBIX ITYHKTOB, TEIJIOBBIX
3JIEKTPOCTAHIUHI

[1IK-1.1 BeionHsieT pacueTbl KOTEIbHBIX,
LEHTPAJIbHBIX TEIUIOBBIX ITYHKTOB,
TEIUIOBBIX AIEKTPOCTAHLIUN

AEATEILHOCTH 110 SKCIUTyaTalluu
TerioMexanmdeckoro obopynosanust TOC

[1K-2 Criocoben pazpabaThiBaTh periaMeHThI

[1K-2.1 ITpunumaet y4yactue B pazpaboTke
IPOU3BOJACTBEHHBIX HHCTPYKIIUHT

[1K-2.2 [TpumeHsieT cnenuain3upoBaHHOE
nporpaMmmMHoOe o0ecriedeHue il perieHus

3aga4 skcruryatauun TOC

I1K-3 CriocobeH yyacTBoBaTh B paboTax Io
OLICHKE TEXHHYECKOTO COCTOSHHS U
OCTaTOYHOTO pecypca 000pyIOBaHus, B
OpraHM3alH TPOPHIAKTUIECKUX OCMOTPOB U
TEKYIIEr0 peMOHTa 000pyIOBaHUS

ITK-3.1 CriocoGeH KOHTPOIMPOBATh
peXUMBI pabOThI U TEXHUUECKOE
COCTOSIHUE TEIIOMEXaHUYECKOTO
000pyn0oBaHUSA

2. Mecto pucuuniinubl B cTpykrype OII

[IpeamecTByromuye TUCUMILIMHEI (Motynn), ipaktuku, HWUP, np. OnepatuBHas
AKCIUTyaTalusi OCHOBHOTO W BCIIOMOTaTelbHOTO TypOuHHOTro obopynoBanusi TOC,
Bcmomorarensnoe  obopymoBanue u  TpybompoBogel  TOC,  TexHomorus
LHEHTPAIU30BAaHHOTO MPOU3BOJCTBA AJIEKTPUUECKOW SHEPTHMH W TEIIOThI, TypOHHBI
TOC u ADC, ABroMaru3aiusi TEXHOJIOTUUECKUX MPOIECCOB, TEMIOBbIE U aTOMHbBIC
ANEKTPUUYECKUE CTaHIUMU, TexHomorun oOpadotku Boapl Ha TOC u ADC,

[IpousBoAcTBeHHass  MpakTUKa  (IpakTUKa MO TOJYYEHUI0  TEPBUYHBIX
npoeccuoHaIbHBIX HaBBIKOB),
[Tocnenyromue JUACUUTUTUHBI (Momtynn), IIPAKTUKH, HUP, ap.:

[TpousBoAcTBEeHHAs MTpaKTUKa (MpeaumioMHas), [lonroroBka k mpoieaype 3aiuThl 1
3aIlUTa BBITYCKHON KBAM(PUKAITMOHHOM PaOOTHI.



3. CTpyKTypa U coaepkaHue QUCIHUILIHHBI
3.1. CTtpykTypa JTUCUMILIHHBI
Jyist ouHOM popmMBI 00YUEHUS

Bun yuebnoit paboThl Bcero | Bcero Cemectp
3E 4acoB 8
OBLLAS TPYJIOEMKOCTb JUCLIUIIIMHDI 4 144 144
KOHTAKTHASI PABOTA* _ 63 63
AVJIUTOPHAS PABOTA 1,33 48 48
Jlexum 0,67 24 24
[IpakTudeckue (CeMUHAPCKUE) 3aHATHS 0,33 12 12
JlabGopaTopHbIie pabOTHI 0,33 12 12
CAMOCTOSTEJIBHASl PABOTA OBYUAIOUIETOCH | 2,67 96 96
[IpopaboTka yueOHOr0o Marepuaia 1,67 60 60
[ToaroroBka K mpoOMEKyTOYHOM aTTECTALMU 1 36 36
[IpomexyTOYHasI ATTECTAIIHSA: 3
Jlist 3a0uHOM hopMbl OOyUEHUS
Bun yueOHOM paboThI Bcero | Bcero Cemectp
3E 4acoB 9
OBLLIAS TPYJIOEMKOCTbD JJUCLIUTIJIMHBI 4 144 144
KOHTAKTHAS PABOTA* - 37 37
AVJIUTOPHAS PABOTA 0,44 16 16
Jlekun 0,22 8 8
[IpakTryeckue (CeMUHAPCKUE) 3aHATHS 0,11 4 4
JlaGopaTopHbIe pabOTHI 0,11 4 4
CAMOCTOSTEJIbHASl PABOTA OBYUAIOLIETOCS | 3,56 128 128
[IpopaboTtka yueOHOr0 MaTepHuaia 3,3 119 119
[ToaroroBka K mpoOMEXKyTOYHOM aTTECTALUMU 0,25 9 9
[TpoMexyTOUHAs ATTECTAIHS: 3




3.2. Copep:xxaHue IWCHUIUVIMHBI, CTPYKTYPHPOBAaHHOEe MO pa3aejamM H
BHaM 3aHATHH

Paznensl Pacnpenenenue ®opmel 1 | UHAEKCH HHAMKATOPOB
JHACIATLINHEI 8 TPYIOEMKOCTH BHJI (hopMUpyEMBIX
§ 110 BUJaM y4eOHOUM pabOThl | KOHTPOJIS KOMITETCHITUHN
@] =~ (o) : O
3 5 S, 5 8,
S| elE 8| B
Pazgen 1 27 6 - 6 15 TK1 IIK-1.1.Y
CranuoHnapHsie [1K-2.1.3
pexkumbl padotel TOC I1IK-3.13
Pazgen 2 37 8 8 6 15 TK2 IIK-1.1.3, ¥V, B
ITepemennbie [IK-2.1.3,B
pexumbl pabotsl TOC [1K-3.1B
Pazpnen 3 25 6 4 - 15 TK3 IIK-2.1.3
[Tycko-ocTaHOBOUHBIE 1IK-2.2.3,V,B
PEKUMBI paboThl
obopynoBanust TOC
Paznen 4 19 4 - - 15 TK4 IIK-3.1.3
OKcIulyaTanus
000pyI0BaHUS
DK3aMeH 36 36 OM1 IIK-1.1.3,V¥,B
IIK-2.1.3
HUTOIO 144 24 12 12 96

3.3. Conep:xanue QU CHUNINHBI

Pazgen 1. Crarmonapubie pexxuMbl paboTsl TOC

Tema 1.1. CTannoHapHbIE PEKUMBI

I'paduku Harpy3ok © peXHUMbl pabOTHI BJIEKTPOCTAHUUH. OKCILTyaTalus
HHEProOJIOKOB U CTaHIMM C MONEPEYHBIMU CBA3SIMU IPU CTALMOHAPHBIX Harpy3Kax.
VYyacTtue paznuyHBIX THIOB YCTAaHOBOK B IOKPBITUM INMEPEMEHHON 4acTu rpaduka
Harpy3ok. OCOOEHHOCTH y4yacTHs TEIIOPUKALMOHHBIX arperaToB B PeryJWpOBAHUU
rpaduka 371eKTpUYECKON Harpy3KH.

Tema 1.2. HopmaTuBHBIE XapaKTEpUCTUKH OCHOBHOI'O TEINIO3HEPTETUYECKOTO
00opymoBaHUS

Pexxumuble KapThl W HOPMATHBHBIE XapaKTEPUCTHKH DHEPTrOOJIOKOB:
SHEPreTHYECKHUE XapaKTEPUCTHKU YHEPTOOIOKOB, MTAPOBBIX KOTIOB, TYpOOYCTaHOBOK.
JlnarpaMMbl pEKMMOB arperaToB C peryjaupyeMbiMu oTOopamu. Jlumarpammebl
pexumos [11'Y.

Paznen 2. [lepemennblie pesxxumbl padboTel TOC

Tema 2.1. PaGotra ocHOBHOro M BcrmoMorareinbHoro obopynoBanusi TOC Ha
YaCTUYHBIX HArpy3Kax

PaGota OCHOBHOTO M BCHOMOTaTE€IBHOTO OOOPYJOBAHHS HA YaCTHYHBIX
Harpy3Kkax: BJIMSHHE HAarpy3kud Ha paboTy TypOOyCTaHOBKH, IOBEPOYHBIE PacUEThl




TEIUIOBOM  CXeMbl TypOOYCTaHOBKH;  CIIOCOOBI  pEryJIMpOBaHUS  MOIIHOCTH
HEProOIIOKOB.

Tema 2.2. Pabota o6opynoBanusi TOC B mepexoaHBIX peKUMaX

PaGora OCHOBHOTO M BCIIOMOraTelbHOIO OOOpPYHOBaHUS B MEPEXOJHBIX
pexumax. TemmeparypHble HalpsDKEHMS B JJ€MEHTaxX  00OpYJOBaHMS MpH
NIEPEXOAHBIX PEKUMAX.

Tema 2.3. ManeBpeHHOCTb U MOOMIIBHOCTE TOC

MaHeBpeHHbIE XapaKTEPUCTUKU 00OpyAoBaHMs. PeryinpoBOUYHBIN JHana3oH
sHeproonokoB TOC u cmocoObl ero pacmupeHus. DKCIDTyaTanus 000pyAOBaHUS
TOC mnpu yuyactunm B peEryjiMpoBaHud TIpadukoB Harpy3ku. Ileperpy3ounsbie
BO3MOXXHOCTH OCHOBHOTO oOopymoBanusi TOC. OCTaHOBOYHO-IIYCKOBBIE U JPyTHE
crocoObI BEIBOIa 000pya0oBaHus B pe3epB. MoomisHOCTE TOC.

Paznen 3. [lycko-ocTaHOBOUYHBIE PEXUMBI paboThl 000opynoBanust TOC

Tewma 3.1. ITyckoBbie pexxumbl padboTel o6opyaoBanus TOC

[TyckoBble cX€MBbl M TEXHOJIOTHS IMyCKOB U3 Pa3IMYHBbIX COCTOSIHMNA: (haKTOPBI,
OrpaHMYMBAIOLIME CKOPOCTh IIyCKa M OCTaHOBAa KOTJIOArperaroB U TYypOUH;
TpeOOBaHMS, MNPEAbIBIAEMbIE K ITYCKOBBIM CXEMaM 3SHEProOJOKOB; BapHAHTHI
OPUHLUINAIBHBIX IYCKOBBIX CXEM JHEProOJIOKOB; IYyCK KOTJIOArperaToB; IyCK
KOHJICHCALIMOHHBIX TYpOMH U3 pPAa3JMYHBIX TEIJIOBBIX COCTOSHUM; OCOOEHHOCTU
mycKa TeIIOQHUKAIMOHHBIX TypOWH; TOTEpH TOIUIMBA TMPU Tyckax OJIOKOB;
COBEPILEHCTBOBAHUE OPTAaHU3ALMU ITyCKOBBIX ONEPALIHIA.

Tema 3.2. OctaHOBOUYHBIE peXUMBI paboThl 000pyoBanus TOC

[InaHOBBIE  OCTaHOB  KOTJIOArpEraroB;  OCTAHOB  KOTJIOArperaTtoB ¢
OPUHYAUTEIBHBIM PACXOJaKMBAHUEM; OCTAaHOB TypOOarperaToB B TOPSYHUNA U
XOJIOMHBIA pEe3epB; OCTAaHOB TYpPOWHBI C MPUHYAUTEIBHBIM PAaCXO0JIAXKUBAHHUEM;
OCTaHOB PHEPro0JIOKOB.

Paznen 4. Dkcruryatanust 000py10BaHUS

Tewma 4.1. IIpenoTBpaiienue nospexaaemMoctu oobopynoBanus TOC

[ToBpexaaemocts 00opynoBanus TOC. IlpenorBpanienre HapyeHui padboThl
KOTJIOArperatoB. 3aHOC COJIAIMU MPOTOYHOM 4YacTH TypOMHBI. ABapHUilHbIE PEKUMBI
TOC. KoHTposab 3a COCTOSHHEM MeTalla TEIUIOPHEPreTHUECKOro 000pyA0BaHUs HA
TOC.

Tewma 4.2. Dkcmryatanus 0OECTaHIMOHHOTO 000PYA0BaHUS

OKCIuTyaTanus CUCTEM TEeXHHYeCcKoro BojocHaOxkeHus TOC. Dkcruryaramus
TOIUIMBHO-TPAHCIIOPTHOTO XO3SIIICTBA U CHCTEM TUAPO30JIOYAAICHUS. DKCILTyaTalHs
MAaCJISTHOTO XO03siiicTBa B MaciocucteM. OcoO0eHHOCTH dKCIUTyaTaluu 000pya0BaHUs
TOLI. IIpaBuna u HOpMBI TEXHHUYECKOM dKcIuTyaTannuu TOC.

3.4. TeMaTH4YeCKU IVIAH NPAKTHYECKHUX 3aAHATHHI

Paznmen 1. Crarmmonapusie pexxumbl pabotsl TOC.

1. TemnepaTypHbIit rpaduK 3aKpbITOM TeroBo cetu (1 1).

2. I'paduku poI0KUTENEHOCTEN OTOMUTENBHBIX HArpy30K (1 u).

3. Ananmutuyueckre MHOTO(aKTOPHBIE XapaKTEPUCTUKHU TETUIO(HUKAITMOHHBIX
TypOOYyCTaHOBOK. JlnarpaMMbl peKUMOB TEIIIOPUKAIMOHHBIX TypOOYCTaHOBOK (4 4).

Paznen 2. [Tepemennsie pexxumbl padboTsl TIOC.



5. Pacuer
YaCTHUYHBIX HAarpy3Kkax (4 ).
6. Pacuer TemoBbix cxem TOC ¢ TemnodukanmoHHBIMU TypOOyCTaHOBKAMU

(2 u).

TCIIJIOBBIX

CXEM

KOHACHCAIITMOHHBIX

3.5. TemaTuvyeckui NJiaH JJadOpPaTOpPHBIX padoT
Paznen 2. [lepemennblie pesxxumbl padboTel TOC
JlaGopaTopHas pabota Nel. Pabora sHepro6ioka Ha CKOJB3SIIEM HaYaIbHOM
JABJIEHUU Napa (2 4acTu MPOJI0JKUTEILHOCTBIO 1O 4 yaca).
Pa3nen 3. [lycko-ocTaHOBOUYHBIE pexUMBI paboThl 000pynoBanus TOC
JlabopaTtopHnas pa6ota Ne2. [Tyck razoBoro xo3sifictBa sneproosioka I[1I'Y (4 u).

3.6. Kypcosoii mpoekT /KypcoBasi padora
JlaHHbIi BUA paObOTHI HE MPEYCMOTPEH YUSOHBIM IJIAHOM.

4. OueHuBaHue pe3yJabTaTOB 00y4YeHUsI

AJIEKTPOCTAaHLIN I

npu

OrneHrBaHKE pE3yIbTATOB OOYYCHHS II0 JHMCIMIUIMHE OCYIIECTBIIICTCS B
paMKaxX TEKYIICro KOHTPOJS W TPOMEKYTOYHOM aTTeCTallMH, ITPOBOJUMBIX 10
oambHO-peiiTuHroBoit cucreme (bPC).

I11kayra OICHKH PE3yIhTATOB OOYUYCHHUS 110 JUCITUILUIHHE:

YpoBeHb chOPMUPOBAHHOCTH
WHIMKATOpa KOMIICTCHIIUH

N . Huxe N
Bricokuit Cpennumit Hwuzkuii
Kon 3ammanu- CpEIHETO
Ko MHIMKATO  POBAHHBIC | 18516100 | or70 2084 | or551069 | o0 10 54
KOMIIE- pa pe3yJbTaThl
TEHIMU KOMIIETEH OOy4YEHUS 110 IlIxana oneHMBaHUA
15078 HUCIATIIINHE HEY/I0B-
I Auch YIOBIIET- Y
OTJINYHO XOPOIIIO JICTBOPH-
BOPUTEIHHO
TEJBHO
3a4TEHO HE 3aYTEHO
3HATh:
3HaeT
[Imoxo 3Haer
METOAUKH
METOUKU
3HaeT pacueta
pacuera
METOUKA TEIUIOBBIX CXEM YpoBeHb
MCTOAUKHU TCIIJIOBBIX o
pacuera TypOOYCTaHOBO 3HaHUHN HIKE
pacuera cxeM
TCIINIOBBIX CXEM | K Ipu MUHHUMAJIBHO
TEIJIOBBIX CXEM TypOOyCTaHO
TypOOYCTAaHOBO | YACTUYHBIX ro
TypOOYyCTaHOBO BO K 1pHu
K OpH | Harpy3Kax, HO TpeboBaHus,
K TIpH YaCTUYHBIX
IK-1 | IIK-1.1 YAaCTHYHBIX npu OTBeTE JOIyCKaeT
YaCTHYHBIX Harpy3Kax,
Harpy3kax, HeE | MOXET rpyobie
Harpyskax JIOTTyCKaeT
JOMyCKaeT JOTyCTHTh OIIHOKH
MHOECTBO
OIIUOOK HECKOJIBKO
MEITKHX
HETPYOBIX
OIIHOOK
OIMHIOO0K
YMETh:
BBINIOJIHATD Hemoncrpupye | Jdemoncrpupye | Hemoncrpup | IIpu
pacuerTsl, T yYMEHUE | T YMEHHUE | ye T yMEHHE | BHITOJHCHUHU
HEOOXOIUMBIC BBIMOJIHSTh BBIMOJIHSTh BBIMOJTHSTh pacyeToOBION




TUIs1 BBIOOpA pacuersl, HE | pacyersl, HO | pacueTbl, HO | YCKaer
PEKUMHBIX JOMyCKaeT npu MOXET | JOIMyCKaeT rpyobie
rapamMmeTpoB OIIUOOK JIOTYCTUTh MHOTO OIIUOKHU
paboTHI HECKOJIBKO MEITKHX
obopynoBaHus HerpyObIX OIrO0K
OIHU00K
BJIAJICTh:
IIponemoHcT
HaBBIKAMH pu  poBansl
acdyera IIponemoncTpu MHUHUMAJIbHBI
P bo p [IponemoHcTpu
TEIUTOBBIX U | pOBaHBI e HaBBIKA
POBaHbl HAaBbBIKU
MaTCpHraIbHbIX HaBbIKU acgeTa pacucTta
OajmaHCOB MO | pacuera p TEIUIOBBIX |
o TEIUIOBBIX u
TEIUIOBOM CXeMe | TETUIOBBIX U MaTepuaIbHbI
MaTCpHraIbHbIX
T2C B | MaTepHaNbHBIX X  OamaHCOB
OamaHcoB 1o N
Pa3NUYHBIX OamaHcOB  TIO . no TterwioBo | He
o TEIUTOBOM cXeMe
pexuMax TETTOBOM " cxeme U | MPOJCMOHCT
a0oTEHI cxeme u sHeprodddex | pup  OBaHEI
p sHeprodhdextu pro>dd PHp
o0opymoBaHus; | SHEProdpheKT BHOCTH 4 | THBHOCTH 1 0a3oBbIC
HaBbIKaMH HUBHOCTH u TEXHHUKO- HaBBIKH,
TEXHUKO-
pacueToB TEXHUKO- OKOHOMHYECK | JOMYIICHBI
IKOHOMHYECKUX
3HEeprodpHeKTH | IKOHOMHUYECKU . 170 rpyObIe
. | mokazaTenel B .
BHOCTH U X TIOKa3zarenel nokaszareneil | omMOKU
Pa3INIHBIX
TEXHUKO- B Pa3UYHBIX B Pa3IHYHbIX
pexrMax
SKOHOMHYECKHX | PEIKUMAX AGOTLI peKUMAx
nokazareneid B | paboThI p paboThI
obopynoBaHus,
Pa3NUYHBIX 00opyaoBaHHS HomyIIeH ar 00opyaoBaHH
pexuMax 0e3 omuOOK U y b s, JOIYIICHO
MEJIKUX OINOOK
paboThI HEJI0UYETOB MHOTO
00opynoBaHuUs MEJKUX
OIMOOK
[MK-2 | I1K-2.1 | 3Hatk:




II;moxo 3Haetr

TEXHOJIOTHYE
CKHE CXEMBI
oOciyxuBae

3Haer Y
MBIX
3HaeT TEXHOJIOTHYECK
00BEKTOB;
TEXHOJIOITMYECK | U€ CXEMbI
Ha3HauYCHHE U
1€ CXEMBI 00CITy)KUBaEMBI
TEXHOJIOTHYECK HPUHIIT
obcmyxuBaeMbl | X 00BEKTOB; N
HE CXCMBI JeUCTBHS
X 00BEKTOB; Ha3Ha4YeHUE U o
00CITyKUBaEMBI YCTPOKCTB
Ha3zHaA4YC€HHEC U IIPUHIAIL
X 00BEKTOB; N aBTOMAaTHKHU
TPUHIAIT nencTBus
Ha3HAuCHHE U . o "
nencTBus YCTPOWCTB
IIPUHIAIL o TEXHOJIOIn4ye
. yCTpPOMCTB aBTOMATHKHU U .
nencTBus CKOM 3alIUTHI
o aBTOMATUKU U TEXHOJIIOI'MYECK
YCTPOWCTB o TETUIOMEXaHH
TEXHOJIOTHYECK | OH 3aIHTHI
AaBTOMATHKHU U . YeCKOro
Ol 3aIUTHI TETJIOMEXaHNYIE
TEXHOJIOTHYECK 00opyaoBaHH
o TCIINIOMCXaHNUY CKOIo
Ol 3aIUTHI S
€CKOT0 obopymoBaHus;

TeIIOMEeXaHny4e 0COOEHHOCTH

obopymoBaHus; | 0COOEHHOCTH

CKOTO paboTsr

0coOeHHOCTH paboThI
00opynoBaHus; 00opya0oBaHH
paboThI 00opyaOBaHHS
0COOCHHOCTH S TIpH
000pyIOBaHHS | TIPH PA3TUYHBIX
paboThI Pa3HYHBIX VYpoBeHb
npu pexrMax .
000pynoBaHHA peKIMaXx 3HaHUI HIDKE
Pa3IMYHBIX paboTsr;

IPU Pa3IUIHBIX paboTHI; MHHUMAJIBHO

pexIMax IIyCKOBBIE

pexxuMax IIyCKOBBIE ro

paboTHI; CXEMBI
paboTsr; CXEMBI TpeOoBaHus,
ITYCKOBBIC TCILIOOHCPIeTUY

IIyCKOBBIE TETIO3HEPreT | JOIMyCKaeT
CXEMBI €CKOT0

CXEMBI HYECKOI0 rpyObIe
TETIOPHEPTeTH | 000PyIOBAHHS;

TEIIOdHEPreTn 000pyJI0BaHN | OLIMOKU
YEeCKOT0 npaBuiIa

4eCKOTro S
000pyIOBaHUS; | SKCILTyaTalluu

obopymoBaHus; TpaBwiIa
npaBuUiIa TETIOPHEPTeTHY

npaBuiIa SKCILTyaTamu
IKCIUTyaTallud | €CKOTo

9KCIUTyaTaluu u
TEIUIOHEPTeTH | 000PYIOBaHUS;

TETIOPHEPTeTH TETIO3HEePTeT
YEeCKOT0 TpeOoBaHUS

94EeCKOT0 ., | maeckoro

000pyIOBaHUS; | TIPOMBIIILICHHOM

o0opyIoBaHuMSI; o0opyoBaHU

TpeOOBaHUS 0e30macHOCTH

TpeOoBaHUS s

IMPOMBIIIJICHHO npu
NPOMBIIIICHHO | TpeboBaHU
. i IKCILTyaTaluu
it 6ezomacHOCTH TPOMBIIIIICHH
npu 0€30MacHOCTH | TETIOPHEPreTHY ot
npu €CKOT0

AKCIUTyaTaIliH Oe3o0rmacHOCT
IKCIUTyaTallid | 000pyaoBaHus,

TEIUIOIHEPTeTH " npu
TETIOPHEPTeTH | TIPH OTBETE

94EeCKOT0 IKCILTyaTalx
YEeCKOT0 MOKET

obopynoBaHus u

00OpyAOBaHHSA, | AOMYCTHTH
TETIO3HEePTeT
HE JIOIyCKaeT | HEeCKOJIBbKO
HUYECKOTO
omrboK HETPYOBIX JSRRN—
omrboK py
s, JIOIyCKaeT
MHOECTBO
MEITKUX
omnoOoK

BIIAJICTh:

HaBBIKAMHU ITIponemonctpu | IIpopemonctpu | Ilpogemoncr | He

pa3paboTku POBaHEI POBaHBI HABBIKH | pH  POBAHBI | IPOAEMOHCT

MPOU3BOJICTBEH | HABBIKU pa3paboTku MHHUMAJIBHBl | PHP  OBaHBI

HBIX pa3paboTKu MIPOU3BOJCTBEH | € HaBBIKU | 0a30BbIE




WHCTPYKIMM IO | OPOU3BOACTBEH | HBIX pa3paboTku HaBBIKU,
9KCIUTyaTallud | HBIX WHCTPYKLUHUI MO | IPOM3BOACTB | JOMYILCHBI
TEIUIOMEXaHUYE | MHCTPYKLMM MO | dKCIUTyaTaluu €HHBIX rpyobie
CKOTO 9KCIUTyaTallud | TEIJIOMEXaHW4e | MHCTPYKLUUH | OIIMOKH
000pyInOBaHMUs | TEIJIOMEXaHH4Y | CKOTO 1o
T2C €CKOTo 000pyIOBaHusl | IKCILTyaTaIy
obopynoBanust | TOC, nomyiieH | U
T2C pan MEJKUX | TeTUTIOMEXaHH
6e3 omubOK U | OmuOOK YECKOTO
HEJI0YECTOB o0opynoBaHU
i TOC,
JOIYLICHO
MHOT'O
MEITKUX
OIHO0K
3HATh:
3HaeT OCHOBBI | 3HaeT OCHOBHI | [I70X0 3Haer
MIPUMEHEHUS MIPUMEHEHUS OCHOBBI
Pa3NIUIHOrO Pa3NIUIHOrO PUMEHEHUS
MPOrPaMMHOTO | MIPOTPAMMHOTO | Pa3IMYHOTO
obecrieueHre obecrieueHre mporpaMMHOT | YpoBeHb
MIPOrpaMMHOE it oOydeHus | At OOy4eHHs | O 3HaHUHN HIDKE
obecrieueHue nepcoHasa nepcoHasa oOecrieueHre | MUHUMAIIbHO
U151 00y4eHUS OKCIUTyaTallud | SKCIUTyaTaluyd | JJIs ro
mepcoHana T3C, e | TOC, npu | 00ydeHus TpeOoBaHUS,
SKCIUTyaTallud | JOMYyCKaeT OTBETE MOXET | ImepcoHala JIOTyCKaeT
TOC omrboK JIOTIYCTUTh JKCIUTyaTal | rpyObie
HECKOJIBKO u TOC, | omnbOku
HerpyObIX JTOITYCKaeT
oIInO0K MHO>ECTBO
MEITKUX
OIHO0K
YMETb!
Hemonctpupye | Hemoncrpupyer | Jemonctpup | [Ipm pabote
T YMEHUE | YMEHHUE yeT yMEHHE | C
[IK-2.2 paboTartp ¢ | paboraTh c | pabotaTh  C | IpPOTPaMMHEI
e HCIIOJIb3YEMBIM | UCII0JIB3YCMbIM HCIIOJIB3YEMBI | M
paboTath ¢ Ha TOC | Ha TOC |m Ha TOC | obecrieueHue
UCTIONB3YEMbIM | IPOTPAMMHBIM | IPOIPAMMHBIM | IPOTPaMMHBI | M AOILYCKaeT
Ha TOC obecrieueHreM, | o0ecrieueHueM, | M rpyOnie
MpOrpaMMHBIM | HE  JIOITyCKaeT | HO MOXeT | o0eclieueHUe | OMIMOKH
obecrnieyeHneM OLINOO0K JIOTYCTUTh M, HO
HECKOJIBKO JOITyCKaeT
HETPYOBIX MHOT0
ommuboK MEJKUX
OIrO0K
BJIaJIETh:
HaBBIKAMHU ITponemonctpu | [Iponemonctpu | IIpogeMoHcT
BBINOJIHEHUS POBaHBbI POBaHbl HABBIKH | PUPOBAHBI He
MIyCKOBBIX HaBBIKH BBITIOJTHEHHS MUHHMAIBHBI | TIPOJIEMOHCT
onepaum‘/'l Ha BBIINTOJTHCHUA ITYCKOBBIX € HaBBbIKU | pUPOBAHBI
TOC ¢ ITyCKOBBIX omepauMii  Ha | BBIONHEHUs | 0a30BbIE
MIPUMEHEHUEM oneparmii  Ha | TOC C | MyCKOBBIX HaBBIKH,
a"Haigutuueckor | TOC C | NpUMEHEHUEM onepauuid Ha | JOMYILIEHBI
0 NpuMeHeHueM | aHanutuueckor | TOC c | rpyOsie
KOMIIBIOTEPHOT | aHAJIMTHYECKOT | O NPUMEHEHUE | OLIMOKHU
0 TpeHaxepa 0 KOMIIBIOTEPHOTO | M




TOC KOMIIBIOTEPHOI | TPEHaXepa AHAJIUTUYECK
o Tpenaxepa | TOC, momymieH | oro
T3C pan MEJKHUX | KOMIBIOTEpH
0e3 ommOOK u | omHrOOK oro
HEJI0YETOB TpeHaxepa
T2C,
JOMYIICHO
MHOTO
MEJIKHX
omnboK
3HATh:
3naer Metoasl | 3HaeT Meronsl | Ilmoxo 3Haer
BBISIBJICHUA BBISIBJICHUA METOABI
HCHUCIIPABHOCTC | HCUCIIPABHOCTE BbISIBJICHUA
METO/bI N o YpoBeHb
i u nedextoB | 1 u OedeKTOB | HEUCIPABHOC .
BBISIBIICHHS . 3HaHUI HIKE
TCIINIOMCXaHNUY TCIINIOMCXaHHU4YC TEHU u
HEHCIPaBHOCTE MHHUMAJIBHO
N €CKOT0 CKOTO JneQeKToB
i u nedekTos ro
obopymoBaHus, | 00OPYIOBaHMS, | TEIUIOMEXaHU
TCIIJIOMCXaHHU4YC Tpe60BaHI/ISI,
HE JIONyCKaeT | MpH OTBETE | YECKOTO
CKOTO JOIyCKaeT
omrboK MOXKET 00opyaoBaHH
obopynoBaHus rpyObIe
JOIYCTUTD s, JIOIyCKaeT
YMETh: OIIUOKHU
HECKOJIBKO MHO>KECTBO
HEerpyObIX MEJTTKUX
omr0OoK omnboK
BIIaJICTh:
[IponemoHcTpH IIponemoHcT
pOBaHBI pHUpOBaHLI
HaBbIKU MHUHUMAJIbHBI
KOHTPOJIS [TponeMoHCTpH | € HaBBIKU
SKUMOB OBaHBI HABBIKK | KOHTPOJIS
[IK-3 | [IK-3.1 | naBbikamu p p P
paboThI KOHTPOJIS PEXKUMOB
KOHTPOJIS
TEIIOMEXaHUY | PEKUMOB paboTHI
PEKUMOB
AGOTLL €CKOT0 paboThI TETIOMEXaH!
P 00OpYAOBaHHS; | TEIJIOMEXaHUYE | YECKOTO
TEIUIOMEXaHN9e He
HaBBbIKU CKOTO 00opyaoBaHH
CKOTO MPOJIEMOHCT
aHaIm3a obopymoBaHus; |
000pYAOBAHHS; PHUPOBaHBI
TCEXHHUKO- HaBbIKU HaBbIKH
HaBBIKAMHU 0a30BbIC
SKOHOMHMYECKH | aHaJIn3a aHanmm3a
aHanmm3a . HaBBIKH,
X TIOKa3aTesie | TeXHUKO- TEXHHUKO-
TEXHHUKO- JIOITYILEHBI
paboTHI KOHOMHYECKUX | SKOHOMHYECK
SKOHOMHUYIECKHX o rpyObIe
o TEIUNIOMEXaHU4 | MoKa3aTernen ux
nokasarenen ., | ommOKu
AGOThL €CKOT0 paboTEI nokaszaTesnei
P obopymoBaHus | TerioMexaHu4de | paboThHI
TETJIOMEXaHUYE
CKOT'O 06e3 omHOOK H | CKOTO TETIOMEXaHU
HE/I0YETOB 000pyIOBaHUs, | YeCKOro
000pyTOBaHMSI
JOTyIIEH  psAzn | 000pyIOBaHU
MEJIKUX OIIUOOK | 5, JOMYIIEHO
MHOT'O
MEJIKHX
ook
OHGHO‘IHBIG MaTCpHraJibl JJIA IMPOBCACHUSA TCKYLICTO KOHTPOJIA u

IPOMEKYTOUHON aTTecTanuu mnpuBenaeHsl B [lpunoxkenun k pabodeil mporpamme
JUCIUTUTUHBI.

[TonHBIA KOMILIEKT 3alaHUM U MaTepuajoB, HEOOXOIUMBIX JJIsl OLICHUBAHUS
pe3ynbTaToB 00yUYEHHUS M0 AUCIUIUIMHE, XpAaHUTCS Ha Kadeape pazpaboTurka.



5. YueOHO-MeTOoU4YecKOe U MHPOPMALIMOHHOE o0ecTieYeHue TN CHMILIUHBI
5.1. YueOHO-MeTOAMYECKOE 00ecneueHne

5.1.1. OcHoBHas nuTepaTypa

1. Apakensn, 2. K. Pexxumbl pabotsl u sxcruryaranus TOC: yuebnuk / 3. K.
Apaxenss, E. T. Uneun, H. JI. Poranes. — Mocksa: HUUY M3U, 2021. — 520 c. —
ISBN 978-5-7046-2454-7. — Tekct: onekTpoHHbIA // JlaHb: 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/276863.

2. Poranes, H.JI. TernoBsle anekTpudeckue ctaniuu: yaeonuk / H. JI. Poranes,
A.A. lynonun, E. H. OneitnukoBa. - MockBa: HUY MOH, 2022. - 768 c. - Tekcr:
IeKTpOoHHBIH  //  JlaHb:  snmekTpoHHO-OMONMOTeyHass  cucrtema. -  URL:
https://e.lanbook.com/book/307250 (mata oOpamenms: 15.05.2023). - Pexum
JOCTyMa: JJisl aBTOPU3. MTOJIH30BATENCH.

3. TemoBble AeKTpUUECKUE CTaHIMK: yueOHMK /1 By30oB / B. Jl. Bypos, E. B.
Hopoxos, 1. II. Enuzapos [u 1p.] ; nox pexn. B. M. JlaBeiruna, A. C. Censiosa, C. B.
[{anesa. - 3-e u3x., crep. - M. : MOU, 20009. - 466 c.

4. OCHOBBI COBpPEMEHHOW HSHepreTvku : yueOHuk; B 2 T / mox pea. E. B.
AmMeTucToBa. - 5-¢ u3j., crepeotuil. - M. : U3narensckuii oM MOU, 2019.

T. 1 : CoBpemenHas ternosnepretuka / A. JI. Tpyxuuit [u np.] ; nog pen. A. /.
Tpyxaua. - 2019. - 472 c¢. - URL: http://www.studentlibrary.ru/book/
ISBN9785383013373.html. - TekcT : 371eKTpOHHBIH.

5.1.2. JlononHuTENbHAS TUTEPATYPA

1. Ilpuxnagasie 3amaun TpeHaxEpa sueproosnoka [1I'Y-410 : npaktuxym / H.
. Ynuupona [u ap.] ; mox oom. pen. H. JI. Ynuuponoii. - Kazans : KI'QVY, 2018. -
275 c. - URL: https://lib.kgeu.ru/irbis64r plus/index.html. - TekcT : 37eKTPOHHBIIA.

2. Pexxumbl paOOThl M SKCIUTyaTalusi TETUIOBOM 3JIEKTPUYECKOW CTAHIIMM Ha
KOMITBIOTEPHOM TpPEHAXKepe KOHIACHCAIIMOHHOTO SHEProOJioKa: METOJ. YKa3aHUs K
BBITIOJIHEHUIO J1abop. padoT / coct. FO. B. Abaces. - Kazans: KI'DQYV, 2010. - 36 c.

3. Pexxumbl pabOThl M 3KCIUTyaTalldd TETUIOBBIX JJIEKTPUYECKUX CTAHIMM :
yuebHoe nocobue st By30B / A. JI. Kauan. - Munck: Beimiimas mikona, 1978. -
288 c.

4. CrauvoHapHbIe, MEPEeMEHHbIE U IYCKOBBIE PEKUMBI 3HEproomokoB TIAC :
[mpousBoacTBeHHO-TIpakTH4eckoe n3nanue] / A. I'. IIpokonenko, U. C. Mricak. - M. :
Oneproaromusaat, 1990. - 317 c.

5. Pexxumbl paboTsl u akcruryatarus TOC : yueOHoe mocobue mist By3oB / B. S.
I'mpmipensa, A. M. Kuszes, B. E. Kynukos. - M. : Dueprus, 1980. - 288 c.

6. TpeHaxE€pHO-aHAUTUTUYECKUA  KOMIUIEKC IS BJEKTPOCTAHLIMU  C
MOTICPEYHBIMH CBsI3sIMU : yaeOHoe mocodue / H. JI. Ynumposa [u ap.] ; mox o6, pex.
H. JI. Ynuuponoii. - Kazans : KI'QVY, 2018. - 221 c. - URL: https://lib.kgeu.ru. -
TeKCT : JIIEKTPOHHBIMN.

7. Komnbrotepasie TpeHaxkepbl TOC : yueObHoe mocobue / H. JI. Unuuposa [u
ap.]. - Kazawp : KI'DY, 2009. - 204 c. - URL: https:/lib.kgeu.ru. - Tekct :
AJIEKTHOHHBIU.



https://e.lanbook.com/book/276863
http://www.studentlibrary.ru/

5.2. MudopmanuonHoe odecrevdeHne

5.2.1. DNEKTPOHHBIE U UHTEPHET-PECYPCHI
1. DnexTpoHHO-OMbMMOTEeYHas cucteMa "nanp". URL: https://e.lanbook.com/
2. Hayunas snextponnas ouommoreka. URL: http://elibrary.ru

5.2.2. IIpodeccrnonanpupie 6a3pl maHHbIX / WH(MOpMannoOHHO-CIIPaBOYHBIE
CUCTEMBI

1. OdunmaneHelil cailt MunuctepcTBa sHepreTuku Poccuiickoii denepanum.
URL: https://minenergo.gov.ru/opendata/ Pexxum goctyma: cBOOOIHBIN

2. «Koncynprant mmocy. URL: http://www.consultant.ru/ Pexum pocrtyna:
CBOOOTHBIM

5.2.3. JIumeH3WOHHOE U CBOOOJHO PAaCHpOCTpPaHSIEMOE MPOTPAMMHOE
oOecrieyeHne TUCIUILINHBI

1. "KoMIbIOTEpHBI TpPEHAXKEPHO- AHATUTUYECKUNA KOMILUIEKC 3HEproOsoKa
[I'Y-410 MBt"" Ha 6a3e: 1. Cumynstopa razoBoit Typounsl Siemens SGT-4000F 2.
Cumynsatopa nmapoBoit Typouasl SSTS-3000 3. Cumynaropa kotia yrunusaropa En-
270/316/46-560/237 4. Cumynaropa TypOoreneparopa SGenS - 2000 H 5.
CumynsiTopa aBTOMAaTHU3apOBAHHOM CHUCTEMBI  YIPAaBJICHUS  TEXHOJIOTHYECKUM
MIPOIIECCOM THUIIA MPOTrpaMMHO-TEXHUUYEeCKoro komruiekca SPPA-T3000"

2. Ilporpam. obecrned. BCEpEKUMHOIO KOMIIBIOTEPHOTO TpeHaxepa Ui Kad
TOC (ITO Tpenaxep-cumynstop sHeproodyoka 300 MBT).

3. Windows 7 Ilpodeccuonanshas (Starter).

4. Adobe Acrobat (ITaker mporpamMm [jsi cO3laHus W TpocMoTpa (aiioB
¢dopmara PDF).

6. MaTtepuajbHO-TEXHUYECKOE o0ecnevyeHne QU CIUTITHHbI

HaumenoBanue Buaa HaumeHoBaHue y4eOHOIM
yae0HOH paboTHI ayTUTOPHH, [lepeuens HEOOXOUMOTO O0OPYIOBAHUS U
CHEeUUAIN3UPOBAHHOM TEXHUYECKUX CPEICTB 00yUCHUSI
naboparopuu
Jlexiuu YyeOHas ayAuTOpus s Crienuaiu3upoBaHHast yueOHast MeOelb,
NPOBE/ICHUS 3aHATHI TEXHUYECKUE CPeACTBa OOy4YeHHMs, CIyXKalue IS
JICKHMOHHOT'O THUIIa MIPECICTABIICHUS yueOHoM uHpOpMaUn

0OJBIION  ayAUTOPHUH (MyTbTHMETUHHBIIH
MIPOEKTOP, KOMITBIOTEp (HOYTOYK), OJKpaH),
JEMOHCTPAIIMOHHOE 00O0pyIOBaHUE, YyueOHO-
HarIsaHbIE TOCOOUS

[IpakTnueckue |YucOHas ayJIUTOpHs st Crienuanu3upoBaHHAS yueOHas MeOeb,

3aHATHSA HPOBEACHHA 3aHATUH| TeXHUYECKUE cpencraa o0OyueHus
CCMHUHAPCKOTO THIA,| (MynbTUMEIUNHBIA  MPOEKTOpP, KOMIIBIOTEP
IrpynmnoBbIX n I/IHI[I/IBI/II[}:— (HOYT6YK), 3KpaH) u Ilp
AJIbHBIX KOHCYJIbTalluH,
TEKYIIIEeTOo KOHTPOJIS u

MPOMEKYTOYHON aTTeCTalluU



https://e.lanbook.com/
https://minenergo.gov.ru/opendata/

JlaGoparopubpie  |YdeOHas ayaAuTOPHS IS Crenuanu3upoBaHHOE n1abopaTopHOE

paboTh! 1abopaTOPHBIX 3aHATHI, A- | 000pyROoBaHHE 10 MPODUIIO 1abOPaTOPHH:
402 TENEBU30p (4 IIT.), KOMIBIOTEP B KOMILJIEKTE C
MoHuTOpoM (10  T.). KOMITBIOTEPHBIN
TPEHAXEPHO-  AHATUTHYECKHH  KOMILIEKC

sHeprobioka [II'Y -410MBrT (5 wT.)

CamocrostenpHas [KoMIObIOTEpHBIN KiTace ¢ CneuuanusupoBanHas yueOHass meOenb Ha 30

pabora BbixozioM B MuTepuer B-600a | mocamounsix  mect, 30  KOMIIBIOTEDOB,
TEXHHYECKHE CpelcTBa oOydeHus (MyIbTUME-
TUUHBIA TIPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BHJICOKAMEPHI, IPOrPaMMHOE
obecrieueHue

Crnenuanu3upoBaHHasi MeOEIb, KOMITbIOTEpHAs
TEXHUKA C BO3MOXKHOCTBIO BbIX0/1a B IHTEpHET
u obecnieuenuem aocryna B JUOC, skpan,
MYJIbTUMEAUMHBIA IPOEKTOP, IPOrpaMMHOE
obecrneucHue

YuTaabHbIN 341
OUOIHOTEKH

7. Oco0eHHOCTH OpPraHn3anuu 00pa3oBaTeJIbHOH AeITeJILHOCTH JJIA JIMI €
OrpaHMYeHHbIMU BO3MOKHOCTAMMU 3I0POBbS U MHBAJIU/I0B

Jluna ¢ orpaHM4YEeHHBIMU BO3MOKHOCTSIMU 3710poBbsl (OB3) 1 MHBaNUIbl UMEIOT
BO3MOXHOCTb OECHPENSATCTBEHHO IMEPEMEIIATECS U3 OJHOrO y4yeOHO-JIaOOpaTOPHOTO
KOopIlyca B JApYrod, HOJHATBCS Ha BCE 3TaXH Y4eOHO-TAOOPAaTOPHBIX KOPIIyCOB,
3aHUMATbCsi B YYEOHBIX W HUHBIX MOMEIIEHHAX C Y4YEeTOM OCOOEHHOCTEH
NCUXO(U3NIECKOTO PA3BUTHUS U COCTOSTHUS 37I0POBBSL.

Jis obydenus nuy ¢ OB3 v MHBaNUAOB, MMEIOLIUMX HApYUIEHUS OIOPHO-
JBUTATEBHOTO anmnapara, 00ecleyeHbl yCIOBHS OECHpEensITCTBEHHOTO JOCTYIa BO
Bce y4yeOHble momereHus. MHpopmaims o cenuaibHbIX YCIOBUAX, CO3TAHHBIX AJIS
oOyuaromuxcst ¢ OB3 u wuHBanMMIOB, pa3MelieHa Ha caiiTe YHUBEPCHUTETa
www//kgeu.ru. IMeeTcst BO3MOKHOCTh OKa3aHUSI TEXHHUCCKOM ITOMOIIM aCCHCTEHTOM,
a TaKk)Ke yCIIyT CypAONEPEBOTYMKOB U TH(PIOCYPIOTIEPEBOJUHKOB.

JIns amanranuu K BocupusaTyio aunaMu ¢ OB3 v nHBanuaamu ¢ HapylIeHHbBIM
CIIyXOM CIIpaBOYHOro, y4eOHOro MaTepuajga IO JUCLUUIUIMHE O0eCcneuynBaroTCs
CJIEIYIOLLUE YCIIOBHS:

- IS Ty4lIEd OPUEHTALMH B Ay IUTOPHUH, IIPUMEHSFOTCS CUTHAJIBI ONIOBEIICHUS
0 HayaJie ¥ KOHIIE 3aHSTHA (CIOBO «3BOHOK» IMUILIETCS HA JJOCKE);

- BHUMAaHue Ccja0O0CHbIIIAIEro O0y4arollerocss MpUBJIEKAETCS I€1aroroM
KECTOM (Ha IJIeYO0 KJIAJIETCs pyKa, OCYIIECTBISETCS HEPE3KOE MOXJIONbIBAaHUE);

- pasroBapuBasi ¢ 00yJarOIIMMCsl, TeJTarOTHIECKUil paOOTHUK CMOTPHT Ha HETO,
TOBOPUT SICHO, KOPOTKUMH MPEIOKEHUAMHU, 00€CTIeUrBasi BO3MOXXHOCTh YTEHUS 110
rybam.

KommeHncanuss 3aTpyIHEHHI pPEYEeBOr0 M HHTEUIEKTYaJbHOTO pa3BUTHUSA
ciabocCbIIanuX 00y4arouuxcs MPOBOIUTCS IMyTEM:

- UCIIOJIb30BAHUA CXEM, AUArpaMM, pUCYHKOB, KOMITBIOTEPHBIX MPE3CHTALUMN C
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TUIEPCChUIKAaMU, KOMMEHTUPYIOIIUMHU OTIEIbHbIE KOMIOHEHTHI H300paKEeHUS;

- PEryJsipHOrO TPUMEHEHUs YNpaXHEHUM Ha TpaduyecKoe BBIJICICHHUE
CYILIECTBEHHBIX IIPU3HAKOB MIPEMETOB U SIBJICHUM;

- obecrieyeHUs] BO3MOXKHOCTH JUIsl OOYyYaroIIerocs MOJY4YUTb aJpECHYIO
KOHCYJIbTAILIUIO 10 3JIEKTPOHHOM MOYTE 110 Mepe HEOOXOUMOCTH.

Jlist anantanuu K BocnpusaTuio guiamu ¢ OB3 u uHBanumaMu ¢ HapymneHusIMu
3peHus CIIPaBOYHOTO, y4eOHoro, IIPOCBETUTEIIHCKOTO Marepuana,
IPELYCMOTPEHHOIO0 00pa30BaTeIbHONM MPOrpaMMoON MO BbIOPAHHOMY HAINPABIECHUIO
MOJATOTOBKH, 0OECIIEYUBAIOTCS CIEIYIOUIUE YCIOBUA:

- BeJeTCs afanTamus oPpUIUanbHOro caiita B cetu IHTEpHET ¢ ydeToM 0coObIX
NOTPEOHOCTE MHBAIMIOB 110 3PEHUI0, 00ECTICUNBACTCS HAJINUNE KPYMHOIIPU(TOBOMA
CIpaBOYHON MHPOPMAITUHU O PACTIUCAHNHU YUEOHBIX 3aHSTHIA;

- Temarormyeckwii paboTHUK, ero coOecegHUK (MpU HEOOXOJAMMOCTH),
IPUCYTCTBYIOLIME HA 3aHATUH, IPEICTABISIOTCS O0yYaIOUIMMCS, P 3TOM KayKJbIi
pa3 Ha3bIBAETCs TOT, K KOMY M€1arornueckuii paboTHUK oOparaercs;

- JEUCTBHUS, JKECThI, TEPEMELICHHUs] NEAArOrNYeCKOro pabOTHUKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- medatHas HH(OpMalMs OpPeroCTaBiseTcs KpynHbIM mipupToMm (oT 18
IYHKTOB), TOTAJIbHO O3BYyYMBAETCH;

- obecrieynBaeTCsl HEOOXOAUMBIN YPOBEHb OCBEIICHHOCTH ITOMEIICHUH;

- TPEeNOCTaBISETCS BO3MOXXHOCTh MCHOJB30BATh KOMIIBIOTEPHI BO BpEMs
3aHITHI U MPaBO 3alMUCH OOBSICHEHUI Ha TUKTO(OH (110 JKEeTaHUI0 00YUJaAIOIINXCS).

dopmMa TPOBEACHUSA TEKYyIIEH M NOPOMEKYTOUHOM aTTECTAluU  JJIs
obyuaroruxcst ¢ OB3 1 WHBaNMHMIOB ONMpeAesIeTCs] MearorniecKuM paOOTHHUKOM B
COOTBETCTBUH C yueOHBbIM rmiaHoM. [Ipu HeoOxomumoctu obywaromemycs ¢ OB3,
UHBAJIMUYy C YYETOM HX MHAMBHUIYAJIbHBIX MCUXO(PU3NUECKHX OCOOCHHOCTEH aaercs
BO3MOXKHOCTb MPOMTH MPOMEKYTOUHYIO aTTECTALIMIO YCTHO, TMCbMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JINOO MPEIOCTABIAECTCA
JOTIOJIHUTENBHOE BpEeMs JUUIsl IOJATOTOBKHU OTBETA.

8. Meroanuyeckue peKoMeHIAUMU A NpenojaBareseil M0 OpraHu3anuu
BOCIIUTATEJbHOI PadoThI ¢ 00YyYAKOIIMMHUCS.

Metoanyeckoe o0ecredeHre MPoIecca BOCIUTAHNS 00YyYaIOIMMUXCs BHICTYIAeT
OJHUM U3 oOmnpeAc/sfomux  (akTOpoB  BBICOKOTO KayecTBa  0Opa3oBaHUS.
[IperogaBarens By3a, JIEMOHCTPUPYS BBICOKHH TPOQPECCHOHATIN3M, JPYIUIIHIO,
YETKYIO TPKJIAHCKYIO TTO3UIINIO, CAMOIUCIIUIUIMHY, TBOPUYSCKUM TOIXO0] B PEIICHUN
npoecCHOHaNBHBIX 3aJad, B X0Ji¢ 00pa3oBaTENLHOIO IpPoIecca CIOCOOCTBYET
GhopMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanmuzanuu JUCIUIUIMHBI IIpENoJaBaTelib MOXET HCIIO0JIb30BaTh
CJICYIOIINE METOIbI BOCITUTATEIPHOU PAaOOTHI:

- MeTonbl (hOPMHUPOBAHMS CO3HAHUS JTUYHOCTH (Oecena, AWCIYT, BHYIICHUE,
WHCTPYKTaX, KOHTPOJIb, OOBSCHEHWE, MPHUMEP, CAMOKOHTPOJIb, paccka3, COBET,
yoexaeHue u ap.);



- METOJIbl OpraHU3alUHu JEATEIBHOCTH U (POPMHUPOBAHUS OIbITA MOBEACHUS
(3amaHue, OOILECTBEHHOE MHEHHE, IIe1aroru4eckoe TpeOOBaHUE, TOPYUYECHHE,
NPUYYEHHE, CO3/IaHNE BOCIIUTHIBAIOLIUX CUTYallUN, TPEHUHT, YIIPAXXHEHHE, U JIP.);

- METOAbl MOTHBALUHU AEATEILHOCTH U MOBeACHUS (0J00peHHe, MOOLIPEHHE
COLIMAJIBHOM AaKTUBHOCTH, IOPHULIAHWE, CO3/IaHHE CHUTyaluld YycIexa, CO3JIaHHE
CUTyaluH 1JIs1 SMOLMOHAIbHO-HPABCTBEHHBIX MEPEKUBAHUI, COPEBHOBAHUE U JIp.)

IIpn peanuzanuy JUCUUIUIMHBI  IPENOJAABATENb  JOJDKEH  YUYUTHIBATh
CJIeIYIOLME HAITPaBICHUs! BOCIUTATENbHOU JEATEIbHOCTH:

I padsicoanckoe u nampuomuueckoe ocnumanue:

- popMupoBanre y O0OyYarOIIMXCSl IETOCTHOIO MHPOBO33PEHUS, POCCHUIICKOM
UJICHTUYHOCTH, YBOKEHHS K CBOCH CeMbe, OOIIIECTBY, TOCYAaPCTBY, IPUHATHIM B CEMbE H
00I1IeCTBE TyXOBHO-HPABCTBEHHBIM U COITMOKYJIBTYPHBIM IIEHHOCTSM, K HAIIMOHAILHOMY,
KyJbTYPHOMY W HCTOPHYECKOMY HACIEAWIO, (POPMHUPOBAHHE CTPEMIICHHS K €ro
COXPAHEHUIO U PA3BUTHIO;

- popMupoBaHme y 00y4aroUMXCs aKTUBHOM IpakKIaHCKOW MO3ULIUK, OCHOBAaHHOM
Ha TPAJULMOHHBIX KYJIBTYpPHBIX, JTyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTSX POCCHICKOIO
oOImiecTBa, M/ TMOBBILIEHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOU
KOHCTUTYLIMOHHBIE ITpaBa 1 OOSI3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJIUTUYECKON KYJIbTYypbl 00Y4aIOIINUXCS, PaCIIupPEHNE
KOHCTPYKTUBHOT'O YYacTUsi B NPHUHIATHUM PEUICHUH, 3aTparuBalpIIMX HX IpaBa H
WHTEPECHI, B TOM YHCJIE€ B PA3IMYHBIX (OpMax caMOOpraHU3allii, CaMOYIIPaBICHHUS,
OOIIICCTBEHHO-3HAYNMOM IS TCIIEHOCTH;

- popMHpOBaHHE MOTHUBOB, HDABCTBEHHBIX U CMBICIIOBBIX YCTAHOBOK JINYHOCTH,
MO3BOJIAIONINX TMPOTUBOCTOATH JKCTPEMU3MY, KCEHO(POOUH, AUCKPUMHHALUU TIO
COLIMAJIBHBIM, PEJIMTUO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IPU3HAKAM, MEXKITHUYECKOU
U MEXKOH(ECCHOHAIbHOM HETEepNMMOCTH, JPYIMM HETaTHUBHBIM COLMAJIBHBIM
SIBIICHUSIM.

Jlyxoeno-npascmeennoe gocnumanue:

- BOCIIUTAHUE YYBCTBA JOCTOMHCTBA, YE€CTH M YECTHOCTH, COBECTIMBOCTH,
YBAXEHUS K POJUTEISAM, YUUTEISAM, JIFOASIM CTapIIEro MOKOJICHUS;

- popMupoBaHME NPHUHLMIIOB KOJUIEKTUBM3Ma U  COJMIAPHOCTH, JyXa
MUJIOCEPIIUsI M COCTPaJaHusi, MPUBBIUKH 3a00THUTHCS O JIOAAX, HAXOIAIINXCA B
TPYIHOW )KU3HEHHOU CUTYallH;

- (popMHpOBAHUE COTUAAPHOCTH U UYBCTBA COLUAIBHOW OTBETCTBEHHOCTH I10
OTHOLIEHUIO K JIFOJIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3J10POBbBS, MPEOJIOTICHHUE
IICUXOJIOTUYECKUX OapbepoB MO OTHOLIEHUIO K JIOJASIM C OrpaHUYCHHBIMU
BO3MOXHOCTSIMU;

- popMUpPOBAHHE SMOLMOHAIBHO HACBIIIEHHOIO W JIYXOBHO BO3BBILIEHHOI'O
OTHOILIEHUSI K MHUpPY, CIOCOOHOCTH W YMEHHMs MepelaBaTh APYTUM CBOM 3CTETHUYECKUI
OTIBIT.

Kynemyphno-npoceemumensckoe gocnumanue:

- popMUpOBaHUE 3CTETUUECKON KAPTUHBI MUPA;

- popmMupoBaHuE yBaXKEHUsI K KyJIbTYPHBIM LIEHHOCTSM POAHOIO rOpoAa, Kpas,
CTPaHBbL;

- IOBBIIIEHUE TIO3HABATEIbHON aKTUBHOCTH O0YYaOLIUXCS.



Hayuno-obpaszosamenvroe socnumanue:

- popmupoBanue y 00ydaromuxcsi HAy9HOTO MUPOBO33PEHUS;

- popmMupoBaHuEe YMEHUS TIOTy4YaTh 3HAHUS;

- popMupoBaHUEe HABBIKOB aHaIM3a M CHHTE3a WH(OpMAIHH, B TOM YHUCIIC B
npodeccruoHanbHOM 001acTH.
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OreHOYHBIE MaTEpHAJIbI 10 JUCIHMIUIMHE «PeXUMBI paObOThI M AKCILTyaTaIus
TOC», npeaHa3HaueHbI IS OLICHUBAHHUS PE3YJIBTATOB OOyYCHHS Ha COOTBETCTBHE
WHIUKATOPaM JIOCTHKCHHUS KOMITCTCHIIHH.

OrneHrBaHKE pE3yJIbTATOB OOYYCHHS IO JHCIMIUIMHE OCYIIECTBIIACTCS B
pamkax Tekymiero koHtposs (TK) u mpoMexyTodHO# aTTeCTalliy, IPOBOJUMBIX IT0
oabHO-peiiTuHroBoit cucreme (bPC).

1.TexHosrornyeckasi kKapra

Cemectp 8
PeittuHrOBBIE OKA3aTETN
N o)
=058 ] 2lg,l 22 5
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Pazpnen 1. «CTanmonapHble TK1 15-
pe:xkuMbl padotbl TIC» 151 0-15 30 15-30
KutP 7
IIpakTuueckoe 3ajanue 8 | 0-15
Pa3nen 2. «IlepemeHHbIE TK2 15-
pe:xkumMbl padotTbl TIC» 15 1 0-15 30 15-30
KutP 7
3amuTa 1a00paTOpHOI pabOTHI 4
IIpakTnueckoe 3aanue 4 10-15
Pazpnen 3. «Ilycko- TK3 15-
OCTAHOBOYHBbIE PesKMMBI 15 | 0-8 20 15-20
padoTsl o6opyaoBanua TIAC»
KutP 10 | 0-8
3amuTa 1a00paTOpHOI pabOTHI 5
Pazpnen 4. «Ixennyaranus TK4 10 | 07 10- 10-20
000py10BaHMSD) 20
KutP 10 | 0-7
IIpomexyTounasi arrecranust oM 0-45
(3K3aMeH)
3aaHue NpoMeKyTOUHON 0-15
aTTecTalluu
B nmucemenHoi hopme o 0-30
ometTam

2. OueHoYHbIe MATEePHAJIBI TEKYILET0 KOHTPOJIA M MPOMEKYTOYHOM aTTeCTAlUN
[IIkaya oneHKH Pe3yIbTaTOB O0YUEHHUS M0 AUCIUILUIUHE:

Kox Kon 3ariaHu- YpoBeHb chOPMUPOBAHHOCTH
conie. [HAMKATOl  pOBAHHbIE WHIMKATOpa KOMIETECHUUHU
pa pe3ynbTaThl . . Hwuxe .
TEHIMH Bricokuit Cpenuuit Huzkni
komrieTeH OOyuYeHHs IO CpEeIHEero




nu AHUCIHILTAHE ot 85 mo 100 ot 70 no 84 or 551069 | or0 mo 54
[Ixana oueHUBaHUS
HEYI0B-
YIIOBIIET- A
OTIMYHO XOPOIIIO JIETBOPH-
BOPUTEIILHO
TEJNBHO
3a4TEHO HE 3a4TCHO
3HATH:
3Haer
IInoxo 3Haer
METONKA
METOTUKH
3HaeT pacueta
pacuera
METOTUKH TEIJIOBBIX CXEM VYpoBeHb
METONKA TETIJIOBBIX .
pacuera TypOOYCTaHOBO 3HAHUI HUKE
pacuera cXeM
TCIIJIOBBIX CXEM | K npu MHWHUMAJIBHO
TEIUIOBBIX CXEM TypOOyCTaHO
TypOOYCTaHOBO | YaCTUYHBIX ro
TypOOYCTaHOBO BO K IIpH
K IpH | Harpy3Kax, HO TpeboBaHus,
K IIpn YaCTUYHBIX
YaCTHYHBIX npu OTBETE JOMyCKaeT
YaCTHYHBIX Harpy3Kax,
Harpyskax, HE€ | MOXET rpyobie
Harpyskax JIOTTyCKaeT
JOITyCKaeT JIOTIYCTUTh omuoOKu
MHOECTBO
ommnOoK HECKOJIBKO
MEJIKHX
HerpyObIX
OIMO0K
OIIHUO0K
YMETh:
E€MOHCTpHpYe
BBIIIOJIHATH 5 gMEI}-IH/Ie I[eMOHCTpI/Ip
acyeTsl E€MOHCTpHUpYyE e T ymenue | [Ipu
p ’ A PAPYC | monnaTs Y y P
HEOOXOMUMBIE | T ymenue | oo 1o | BPITIOTMHATE BBIMOJTHCHUN
TUIs1 BBIOOpA BBINIOJIHATD f_)[H ’ Mosker | PACUCTBL,  HO | pacueToBOm
PEKUMHBIX pacuetbl,  He p JIOTTyCKaeT yCcKaet
JIOIYyCTUTH
napameTpoB JOMyCKaeT MHOTO rpyObie
HECKOJIBKO
paboThI OIIUOOK MEJKUX OIIUOKHU
00opyaoBaHUs HErpyObIX ommnboK
MK-1 | TK-1.1 pyA omHGOK
BIIAJICTh:
[TIponemoHcT
HaBBIKAMHU
Py pOBaHBI
pacuera IIponemoHcTpH
[TpoxeMOHCTpY | MUHUMAITLHBI
TEIUIOBBIX U | pOBaHBI
PpOBaHbl HAaBBIKU | € HaBbIKN
MaTCpHraIbHbIX HaBbIKU
pacuera pacuera
OamaHcOoB 1O | pacuera
. TETJIOBBIX U | TCIUIOBBIX H
TEIUIOBOM CXeMe | TeTUIOBBIX U
MaTCpHraIbHbIX MaTCpUuaibHbI
T2C B | MaTepHaNbHBIX
OamaHcoB 1o | X  OamaHcoB
Pa3IMYHBIX 0ajlaHCOB 1O N . | He
o TEIUIOBOM CXeMe | 10  TeIIOBOU
pexrMax TEIUIOBOM MPOJEMOHCT
a00THI cxeme ul " cxeme " pup  oBaubI
p sHeproaddexru | aneprosp ek pHp
o0opymoBaHus; | SHEProdpheKT 0a3oBbIC
BHOCTH W | THBHOCTH W
HaBbIKaMH HUBHOCTH u HaBBIKH,
TEXHHUKO- TEXHUKO-
pacueToB TEXHUKO- JOTTYIICHBI
YKOHOMHYECKUX | IKOHOMHYECK
9HeprodHeKTH | IKOHOMUIECKH 9 rpyOnie
. | mokazaTteneii B | WX
BHOCTHU U X TIOKazarenen . | ommOKu
Pa3INIHBIX nokazarenei
TEXHUKO- B Pa3UYHBIX
pexuMax B Ppa3JIMYHbIX
SKOHOMHYECKHX | PEKUMAX
9 paboTEI pexuMax
nokazareneid B | paboThI
obopymoBaHus, | pabOTHI
pa3IMYHBIX 00opyaoBaHHS [ a1 | oGopyIoBaHH
pexuMax 0e3 omuOoK U y P py
MEJIKUX OIIUOOK | S, JIOMYIICHO
paboThI HEJI0YETOB
MHOTO
00opyIoBaHuUs

MCJIKHMX




| OIMOOK

I1K-2

I1K-2.1

3HATB:
3Haer [Tnoxo
3HaeT
TEXHOJIOTUYEC | 3HACT
TEXHOJIOTHYEC
KHE CXEMBI TEXHOJIOTUY
KHE CXEMBI
o0CITy’)KMBaeM | €CKue
TEXHOJIOTHYEC | OOCITyKHUBaeM
BIX OOBEKTOB; | CXEMBI
KHE CXEMBI BIX 00BEKTOB;
Ha3Ha4YeHHe U | 0OcIyKuBae
oOciTy’)kMBaeM | Ha3HAYCHUE U
MPUHIUTT MBIX
BIX OOBEKTOB; | MPHHIUI .
o JIeHCTBHS 00BEKTOB;
Ha3HAYCHUE U | JICUCTBHUSA o
. YCTPOUCTB Ha3HAUCHHC
MPHUHITUTT YCTPOUCTB
. ABTOMATHKH U | M IPHHIIAI
JCHCTBUS aBTOMATHKH U "
o TEXHOJIOTUYEC | JACUCTBUS
YCTPOUCTB TEXHOJIOTUYEC . o
. KOU 3alIUThI YCTPOMCTB
ABTOMATHUKH U | KOW 3alTUTHI
TEIUIOMEXaHWY | aBTOMATHKHU
TEXHOJIOTUYEC | TeIUIOMEXaH!
. €CKOT0 u
KOU 3alUThI YECKOTO
00OpYZOBaHUs | TEXHOJIOTHY
TEIUIOMEXaHW4 | 000pyIOBaHH M
; eCKoit
€CKOT0 s;
0COOCHHOCTH | 3aIUTHI
o0opyoBaHusl | 0COOEHHOCTH
paboThI TEIIOMEXaH
; paboThI
00OpYZIOBaHUsl | HUYECKOTO
O0COOCHHOCTH | 000pYZAOBaHU
npu 00opy0BaH
paboThI s Ipu
pa3IMYHbBIX usi;
000pyZ0BaHUs | PA3IUYHBIX YpoBeHb
pexUMax 0COOEHHOCT .
npu peKHUMax 3HAHUU
paboTHI; 1 paboThI
Pa3IMYHbBIX paboThI; HUKE
MTyCKOBBIE 00opy0BaH
peKIMax TyCKOBBIC MUHHMAJIbH
CXEMBI usi Ipu
paboThI; CXEMBI oro
TEIUIODHEPTEeT | Pa3IUIHBIX
ITyCKOBBIC TEIIOHEPTEeT TpeOoBaHUs
HUYECKOTO pexuMax
CXEMBI HUYECKOTO , JIOITyCKaeT
obopynoBaHusi | pabOTEHI;
TEIIOdHEpreT | 000OpyIOBaHU rpyObIe
; IIYCKOBBIC
HUYECKOTO s OIIMOKH
paBwIIa CXEMBI
o0opyoBaHus | MpaBUIa
IKCIUTyaTallul | TEIJIOPHEpTe
; AKCILTyaTaIu
TEIJIOPHEPTeT | THYECKOTO
paBwIIa "
HUYECKOTO o0opya0BaH
IKCIUTyaTallil | TETUIOIHEPTreT
o0opyaOBaHUs | WS,
TEIJIODHEPTET | UIECKOTO
; npaBuia
HUYECKOTO 00opyI0BaHU
TpeOOBaHuUs AKCILTyaTal|
obopynoBaHus |
MPOMBIIUICHHO | UH
; TpeOoBaHUs .
i TETUIOHEPTe
TpeOOBaHUs IIPOMBIIIIIEHH
. 0€30MaCHOCTH | TUYECKOTO
MPOMBIIUICHH | OH . 06ODYIOBAH
o 6esomacHocTH | T py
IKCIUTyaTaluu | Wsl;
0e30MacHOCTH | TIpU
TEIUIOdHEpPreT | TpeboBaHuUs
npu IKCILTyaTaIu
HUYECKOTO POMBIIILICH
AKCIUTyaTaluu | U o
o0OpyoBaHUsl | HOM
TEIUIO3HEPTeT | TEIUIODHEPreT
, IPH OTBETE 0e301macHOCT
HUYECKOTO WYECKOTO
MOJXKET U pu
obopynoBanusi | 000pyAOBaHH
4 e JOMYCTUTh JKCIUTyaTall
’ HECKOJIBKO uu
JOIyCKaeT
HETpyObIX TETUIOIHEPTe
OIHOO0K
OIHOO0K THYECKOTO




00opy0BaH
usl,

JIOITyCKAeT
MHOKECTBO
MEJIKUX
OIMO0K
BIIAJICTh:
[IponemoHcTpH IIponemoHcT
pOBaHbI pu  poBanbl
HaBBIKH MHHUMAJIbHBI
pa3paboTku [MponemoncTpu | e HaBBIKH
MPOM3BOJCTBEH | POBaHBI HABBIKH | pa3pabOTKH
HaBbIKaMi HBIX a3paboTKu MIPOU3BOJICTB
pa3paboTKu . pasp P He
MHCTPYKIHUH 10 | TIPOM3BOACTBEH | €HHBIX
MIPOU3BOJICTBEH . IPOJIEMOHCT
OKCILTyaTallun HBIX HHCTPYKIHNHU
HBIX . pup  OBaHBI
. TEIUIOMEXaHWY | MHCTPYKUUH IO | 1O
WHCTPYKLUI 10 0a3oBbIC
€CKOT0 IKCILTyaTaluu SKCIUTyaTamu
OKCILTyaTallun HaBBIKH,
000pyIOBaHUs | TETNIOMEXaHW4Ye | U
TETTIOMEXaHNYE JOTYIICHBI
T3C CKOTO TEIUIOMEXaHU
CKOTO rpyObIe
06e3 ommOOK u | O0OPYAOBAaHHUS | YECKOTO
000pyIOBaHuUs OIMOKHU
TSC HEJI0YETOB TOC, pomymeH | o0opyaoBaHU
pan MENKHUX | 5 TOC,
oImrOoK JTOTTYIIIEHO
MHOTO
MEJIKHX
omnboK
3HATh:
3HaeT OCHOBBI | 3HaeT OCHOBHI | [I70X0 3HaeT
NPUMEHEHUS NPUMEHEHUS OCHOBBI
Pa3NUIHOTO Pa3NUIHOTO NPUMEHEHUS
MPOTPAaMMHOTO | TIPOTPAMMHOTO | Pa3IMYHOTO
obecrieueHre obecrieueHre porpaMMHOT | YpOBeHb
MIPOTrpaMMHOE Ui O0ydeHus | A OOy4YeHHS | O 3HAHWM HIDKE
oOecnieyeHne nepcoHana nepcoHaa o0ecriedeHne | MUHUMAJIbHO
JUIs 00ydeHUs OKCIUTyaTallud | SKCIUTyaTallul | JUIS ro
repcoHana TOC, ne | TOC, npu | o0y4eHus TpeOoBaHUS,
SKCIUTyaTallud | JOIMyCKaeT OTBETE MOXKET | IepcoHaa JIOTyCKaeT
T2C ommnOoK JIOTTYCTHTh SKCIUTyaTamy | TpyOble
HECKOJIBKO u TOC, | omnbku
HETPYOBIX JIOITyCKaeT
OIIUO0K MHO>XECTBO
[K-2.2
MEJIKHX
omnboK
YMETh:
Hemonctpupye | Hemonctpupyer | Hemonctpup | [Ipu pabote
T yYMEHHE | yMEHHE yeT yMeHHE | ¢
paborath c | paborath c | paboraTh  c | MpOrpaMMHEI
HCIIOJIb3YEMBIM | UCII0JIB3YyCMbIM HCIIOJIB3YEMBI | M
paboTats ¢
Ha TOC | Ha TOC |m Ha TOC | obecrieuenue
HCIOJIb3YyEMbIM
wa TOC NPOTPAaMMHBIM | TIPOTPAMMHBIM | TIPOTPAMMHBI | M JIOITyCKaeT
obecrieyeHueM, | obecrieyeHueM, | M rpyobie
POrpaMMHBIM
HE JOITyCKaeT | HO MOXeET | o0eclieueHUe | OMIMOKH
obecrnieyeHreM
ommnOoK JIOTTYCTHTh M, HO
HECKOJIBKO JOITyCKaeT
HETPYOBIX MHOT0
0oImnOOK MEJKHX




| OIMOOK

BIIAJICTh:
IIponemoHcTpH IIponemoHcT
POBaHEI PHUPOBAHBI
HaBBIKH MHHUMAJIbHBI
BBIINTOJTHCHUA HpO}ICMOHCTpI/I € HaBbIKH
MyCKOBBIX POBaHbI HABBIKHU | BHIMOJIHEHHS
HaBBIKAMHU "
orepanyii  Ha | BBIIOJHEHUS IIyCKOBBIX
BBIITOJTHCHUA o
T3C C | MYCKOBBIX onepanuii Ha | He
ITYCKOBBIX "
ortepamuii Ha npuMeHeHueM | omepauuid  Ha | TOC C | IPOJEMOHCT
TSg c ananmutuueckor | TOC C | mMpUMEHEeHHE | PUPOBAHBI
0 MPUMEHEHUEM M 0a3oBbIC
NPUMEHCHHUEM
KOMITBIOTECPHOT AHAJIUTUYCCKOI' AHAJIUTHYCCK HaBBIKH,
AHAINTHIECKOT
o 0 TpeHaxepa | O oro JOMYLICHBI
T2C KOMITBIOTEPHOTO | KOMITBIOTEPH | TPYyOBIe
KOMITBIOTEPHOT
0e3 omMOOK U | TpeHaxepa oro OIIUOKHU
0 TpeHaxepa
™C HEJI0YEeTOB T3C, nomymieH | TpeHaxkepa
pan menkux | TOC,
omuboK JIOTYIIICHO
MHOT'O
MEJIKHX
ook
3HATB!
3Haer Mmetozs! | 3HaeT MeTonsl | [Imoxo 3Haer
BBISIBIICHHS BBISIBIICHHS METOIbI
HEHCIPABHOCTE | HEHCIIPABHOCTE | BBIABICHUS
METOJIBI N N YpoBeHb
W u nedektoB | i U JePEKTOB | HEUCIPABHOC .
BBISIBIICHHS . 3HaHUI HIDKE
TCIINIOMCXaHNUY TCIINIOMCXaHHU4YC TEHU u
HCHUCIIPABHOCTEC MHWHUMAJIIBHO
N €CKOro CKOTO nedeKToB
i 1 nedekTos ro
obopymoBaHus, | 00OPYIOBaHMS, | TEIUIOMEXaHU
TETJIOMEXaHNYIe TpeOoBaHus,
HE JOIMyCKaeT | mpu OTBETE | YeCKOro
CKOTO JOTyCKaeT
ommnOoK MOXET obopynoBaHU
00opynoBaHUsI rpyobie
JOIYCTUTD s, JIOIyCKaeT
YMETh: OIINOKHU
HECKOJIBKO MHOECTBO
HEerpyObIX MEJTTKUX
omuboK omnoOoK
BIIAJICTh:
IIponemoHcTpH IIponemoncT
po p [IponemoHncTpu por
POBaHbL OBAHEI HABLIKH PUPOBAHLBL
IIK-3 | I[IK-3.1 | naBbikamu HaBBIKH p MHHUMAaJIbHBI
KOHTPOJIS
KOHTPOJIA KOHTPOJIA € HaBbIKH
PEKIMOB
PEKIMOB PEKUMOB AGOTLL KOHTPOJIS
paboTHI paboTHI P PEXKUMOB
TEIUIOMEXaHU1e
TeNJIOMEXaHWYe | TeTUIOMeXaHud | paboTHI He
CKOTO €CKOT'0 TETIOMEXaH! | TPOJIEMOHCT
obopymoBaHus;
o0opynoBaHus; | o6opyaoBaHUS; HABEIRH YEeCKOro PUPOBaHEI
HaBBIKaMH HaBBIKH obopynoBanu | 6a3oBBIC
aHanm3a
aHanmm3a aHanmm3a S HaBBIKH,
TEXHHUKO-
TEXHUKO- TEXHHUKO- HaBBIKA JOMYLICHBI
HKOHOMHYECKHX
HKOHOMHYECKUX | SKOHOMHYIECKH . aHanm3a rpyoObIe
o . | moxa3zareneit
nokasarenen X ToKaszarteneit TEXHUKO- omunoOKn
paboTHI
paboThI paboThI 3KOHOMHUYECK
TETJIOMEXaHNYIE
TEIVIOMEXaHHe | TeTUIOMeXatud | - ux
CKOTO €CKOT0 nokaszareneit
obopymoBaHus,
obopymoBanusi | 000OpyIOBaHMSI paboThsI
JOMYIICH  PSIT
0e3 ommOOK H TETIOMEXaHU
MEJIKUX OINOOK
HEJI0YETOB 94EeCKOro




o0opynoBaHU
s, JOMYIICHO
MHOTO
MEITKHX
OIHOO0K

OrneHKa «OTJIMYHO» BBICTABISACTCS 3a BBITIOJHEHUE KOHTPOJIBHBIX PaboT
paboT; perieHne MPaKTUYECKUX 3aJaHMif; 3alUT JTa00paTopHBIX paboT; riIyOokoe
MOHUMAaHHE PEXUMOB pPaOOThl TEIJIOBBIX DSJIEKTPHUUYECKUX CTAaHIMA M TPaBUI
oOecrnieueHns HaJeKHOM, 0€30MacHON U SKOHOMHYHOU paboTel o6opyaoBanus TOC,
IOJIHBIE U COJAEp)KaTeJIbHblE OTBEThl Ha BONPOCH Ouiera (TEOpeTHYECKoe U
PAKTUYECKOE 3aJJaHHE);

OneHKa «XOpOLIO» BBICTABISIETCS 32 BBINOJHEHHE KOHTPOJIBHBIX pPaboT
paboT; pelieHne NpakTUYeCKUX 3aJaHMii; 3alIUT JJa0OpaTOPHBIX paboT; MOHUMAHHE
PEXKUMOB pabOThl TEIUIOBBIX 3JEKTPUUECKUX CTAaHIMM M MpaBuil oOecredeHus
Ha/Ie)KHOM, Oe30macHOi U HKOHOMUYHOU paboThl ooopynoBanust TOC, oTBeTH Ha
BOIIPOCHI OmyieTa (TEOPETHIECKOE WM TTPAKTUICCKOE 3a]aHue);

OneHka  «yIOBJIETBOPHUTEJIBLHO»  BBICTABISIETCS 32  BBINIOJHEHHE
KOHTPOJIBHBIX ~ paboT paboT; pemieHue MPAKTUYECKUX  3aJaHdN;  3aIluT
7abopaTopHBIX paboT; TIIyOOKOE TIOHWMAaHHE PEXKUMOB pPaOOThI  TEIJIOBBIX
AJIEKTPUYECKUX CTAaHIMM | TIpaBUJl oOOecreyeHus HaAeKHOW, Oe3omacHON u
SKOHOMHUYHOMU paboTsl 00opynoBanus TOC;

OneHKa «HeyI0BJIETBOPUTE/IBLHO» BBICTABISIETCS 3a CJ1a00€ M HEMOJHOE
BBITNIOJTHEHHUE BBITIOJHEHHE KOHTPOJIBHBIX padoT padoT.

3. IlepeyeHb OLIEHOYHBIX CPEACTB
Kparkas xapakTepucTuka OLEHOYHBIX CPEJICTB, UCIIOIb3YEMBIX MPU TEKYIIEM
KOHTPOJIE YCIEBAEMOCTH U IMPOMEXKYTOUYHOM aTTeCTallud OO0y4aromerocs 1o

JUACHUIUIAHE:

HaumenoBanue Onucanue
OLICHOYHOT'O KpaTkas xapakTepucTika OleHOUYHOTO CpeACTBa OLICHOYHOT'O
CpeacTBa cpeacTBa

[Iepeuens 3ananuii u
. BOTIPOCOB JIJIs
Brimonnenne  nmabopatopHoii  paloThl,  00paboTKa P
Oruer o . . 3aIUTHI
. pe3yabTATOB WCHBITAHUN, W3MEPEHUH, SKCIEPUMEHTA. .
nabopaTopHOit 1abopaTopHOit
Odopmienue oTYera, 3amuTa pe3yabTaToOB
pabote (OJIP) . paboThl, IepeyeHb
1ab0paToOpHOM pabOTHI MO OTYETY .
TpeOOBaHUH K
OTUETY
CpencTtBo OICHKHM YMEHUS TNPUMEHSTh MOJyuYeHHBIE
TEOpEeTUYECKHE 3HaHHS B MPAKTUYECKOW CHUTYalUU.
[IpakTuueckoe . KowmriekT 3agau u
3aanue HanpaBJICHO HA OICHUBAHHE KOMIICTCHIIUH IO .
3amanue (I113) 3a1aHUI
OUCHUIUIMHE, COACPKHUT YETKYH) HWHCTPYKIHUIO IO
BBITIOJHEHUIO WJIM aJITOPUTM JICHUCTBHI
N Kommnekt
CpenctBo MpoBepKH YMEHUN NMPUMEHSTH MOJyuYeHHBIE
KoHnTponsHas KOHTPOJIBHBIX
3HAHUA JJIA PELICHUsS 3a/ay OMpPENEJICHHOr0 THIa IO .
pa6ora (KHTP) 3aJIaHMH 110
TEeMe WJIH pa3aeiy
BapHaHTaM




4. IlepeyeHb KOHTPOJILHBIX 3aJJaHUH WM WHbIE MAaTEPHAJIbI,
Heo0XoaMMbIe VISl OLCHKH 3HAHWI, YMEHMHA M HABBIKOB, XapaKTepPHU3YIOIINX
JTanbl (POPMUPOBAHUA KOMIIETEHIMI B MIpoLecce 0CBOCHHUS JUCHHMILIHHbBI

IIpumepyl 3a0anus

Js Trekymero kourpoass TK1:

IIpoBepsemsblii mHaukatop kommereHuuu: [IK-1.1 Bemonnser pacuerst
KOTEJIbHBIX, LIEHTPAJIBHBIX TEIUIOBBIX ITYHKTOB, TEIUIOBBIX JJIEKTPOCTAHLWN: yMEET
BBITIOJHATH pacueThl, HEOOXOUMbIC IJIsi BBIOOpAa PEXHMMHBIX MapaMeTpoB pabOTHI
00opymoBaHUs

IpakTueckue 3aganus
1. TloctpouTh TemmeparypHblii TpaduK TEIUIOBOM CETH MpPH CIEAYIOIINX
UCXOJIHBIX JAHHBIX:

zg_c_= 145 + 0,5*Ne B sxxypHaine rpynnsl, °C

t? . =65+ 0,5*Ne B xypHane rpymnmbl, °C
Py =- (15+1*Ne B )xypHane rpymrsi), °C
toow. = 20 °C
o = 0,48+0,01*Ne B sxypHase rpyInbl
[Io rpaduxy omnpeaenutb TeMIepaTypy HapPYKHOTO BO3AyXa, IPH KOTOPOM
BKitoyarotcs [1BK.
2.1lo pannpiM Tabmuiy 1, 2. mocTpouth rpaduk MPOAOTHKUTEILHOCTEN
OTONUTENbHBIX Harpy3ok Ha TOILl. PacuerHyio TemriepaTypy B MOMEIICHUU
OPUHATE frow. = 20 °C. OmnpenenuTh KOJIMYECTBO BBIPAOOTAHHOM TEIIOBOMN
AHEPruu TypOoarperaTamu 3a OTONUTEIbHBIN CE30H.
TaOmuma 1
Yucno 9acoB 3a OTOMUTENBHBIN MEPUOJT CO CPETHECYTOUHON TEMIIepaTypoOit
Hapy>KHOTO BO3/1yXa, PABHOM U HWKE JaHHOU

T'opon Temneparypa HapyHOTO Bo3ayxa, °C
Pus |-35] 30 25 |20 | -15 | -10 | -5 | O | +8

1 | ApxaHrenbcK -32 | 10| 48 | 150 | 380 | 820 | 1580 [26704300| 6024
2 | Actpaxanb 22 | — | 3 32 | 114 291 | 601 |1238]2460| 4128
3 | Bpsuck 24 | — | 2 17 | 89 | 356 | 870 |1730/3210] 4950
4 | BopoHex 25 | — 1 7 34 | 144 | 470 | 1020 |1850(3380| 4780
5 | Bonrorpan 22 | — 1 13 1126 | 420 | 930 |1650|/3100] 4368
6 | ExarepunOypr | -31 |11 | 54 | 198 | 494 | 1070 | 1980 3020/4000 5470
7 | 3nmaroycT 30 | 5 | 48 | 190 | 490 | 1100 | 2050 [3060/4200| 5560

(YensObunHcKas

0011.)
8 | MiBanoBoO -28 | 5 | 42 | 102 | 275 635 | 1300 20703800 5210
9 | Kazanp 30 | 1 ] 20 | 117 328 790 | 1520 |2480/3800| 5230




Tabmnura 2.

BapuaHTbl HCXOHBIX JaHHBIX AJI MOCTPOCHUS TEMIIEPATYPHBIX
rpauKoB TETIOBOM CETH

Ne s P p Kimmmaruuaeckue ycnoBus
KypHane | ¢y ., °C | f5c,°C oL 20rsow. ropoza
TPYIIIBI
1 150 70 0,5 200 ApXaHrenbck
2 151 71 0,51 300 AcTpaxaHb
3 152 72 0,52 400 bpsuck
4 153 73 0,53 500 Boponex
5 154 74 0,54 600 Bousrorpan
6 155 75 0,55 700 ExarepunOypr
7 140 60 0,54 200 3natoyct (YensOmHCKas
0011.)
8 141 61 0,53 900 HBanogo
9 142 62 0,52 1000 Kazanp

3. Ilo ycrnoBusM peElIEHHOW 3ajayu 2 paccuuTaWTe, Kak HW3MEHUTCS
KOJIMYECTBO OTIYIIEHHOM TEIIOBOM 3Heprun Ha TOL] 3a OTONUTENbHBIN CE30H:

a) MpY yBEJIMYCHUH PACUETHOM TeMIlepaTyphl MpsiMoii ceTeBoi Bojbl Ha 10 °C;
0) pu CHUKEHUU PacueTHOM TeMreparypbl 00paTHOi ceteBoit Bojibl Ha 10 °C.
Pacxon cereBoil BOAbl NMPUHATH HEU3MEHHBIM IO CPABHEHUIO C PacXoAOM,
COOTBETCTBYIOIIIMM PACUETHOM TEMIIEPATYPE HAPYKHOTO BO3AYyXaA.

4. TlocTtpoliTe TOIUIMBHYIO HEPreTUUYECKYI0 XapaKTePUCTUKY SHEProOJIOKOB
300 MBrT, 500 MBTt, 800 MBT no nauubem ta6i. 3. Ilpunars KII/] tpancnopra
temnoTsl 1o puc. 3, KII/] kotnoarperara no puc. 4.

Ta0Omuna 3
BapwuanTel 3a1aHui K 3a1a4e 4
HanmenoBanue
TypBOYCTAHOBKH H Pacxon Temnorsl Ha TypOOycTaHOBKY Or.y U
Ne 3HAYCHMUS MOIIIHOCTh Ha 0a3e TEII0BOro MOTpedIeHus,
Or, MBT 1 pr, MITa MBr
1 K-300-240 Or.y=76,0 + 2,00N, +
+0,217(N> - 251,83)
2 K-500-240 Ory=67,46 + 1,7695N; +
+0,1638(N>—457,5)
3 K-800-240 Ory=107,7 + 1,8441N, +
+ 0,2962(N> - 752)




Nip» % 99,0
08,5 -

98,0

TL.K 2

| | O %
40 60 80 100

Puc. 4. HopmaTuBHas xapakTepuCcTHKa KOTJoarperara
5. Tlo pmarpamme pexumoB Typounsl [1T-135/165-130/15 onpenenuth
AJIEKTPUUECKYI0 MOIIHOCTh N, TMpu pacxojne mnapa Ha TypouHy Do=600T1/4,
tertoukannonHoit momuoctu 400 I'J>x/4, pacxoae napa Ha mpou3BoAcTBO Dy=240
T/4.

IIposepsiembiii naauKaTop komnereHunu: I1K-2.1 Ilpunumaer yyactue B
pa3paboTKe MPOU3BOACTBEHHBIX HMHCTPYKIUI: 3HAET TEXHOJIOIMYECKUE CXEMBI
00CTyKMBaEMbIX OOBEKTOB; HA3HAaYEHUWE W TNPUHLUI JIEUCTBUS YCTPOWCTB
ABTOMAaTUKU M TEXHOJOTMYECKOW 3allUThl TEIJIOMEXaHUYECKOro 00OpYAOBaHUS;
0COOEHHOCTH pabOoThl 000PYAOBAHUS IIPH PA3IUYHBIX PEXKUMaX padOThI;

3apanus 11 KOHTPOJILHOM padoThl Nel:

1. Yto Ha3piBaeTcs rpaKOM AIIEKTPUIECKON HATpy3Ku?

2. Yrto Ha3zpiBaeTCA rpaKOM TETUIOBOM HArpy3Ku?

3. Urto Ha3bIiBaeTCs KOAPHUITUEHTOM HEPABHOMEPHOCTH rpaduka’?

4. Yto Ha3bIiBaeTCs KOA((PUIIMEHTOM HCTIONH30BaHUS MAaKCUMAaIbHOW HAarpy3KH
(xoapumment miotTHOCTH Tpaduka)?

5. Yrto Ha3pBaeTcs KOIPPUIMEHTOM HCIONb30BaHUS YCTaHOBJIECHHOU
MOIIIHOCTHU ?

6. Uto wHaspiBaercs kodhduimeHtoMm Teropukanuu U KodhGUIreHToM
TeIUI0(UKALUY IO IPOMBIIIEHHOMY Tapy?



7. Kak ctpourcs rpaduk TEIIoBOM Harpy3Kku?

8. HazoBuTe criocoObl MOKPHITHS EPEMEHHON YacTH rpaduka Harpy3ox.

9. HazoBute 00s3aHHOCTH OOCHTYKMBAIOLIETO TIEPCOHANa TIpU padote
000py/1I0BaHuUs B CTAIMOHAPHOM PEKUME.

10. HazoBuTe criocoObl peryaInpoBaHus OTIYCKa TEIUIOThI B TEIUIOBBIE CETH.

11. Kakum 06pa3oM OCyIIECTBISETCS PEXUM pabOThl TYPOUHBI 110 TEMJIOBOMY
rpaduxy?

12. Tlepeuncnute BO3MOXKHBIE pEXHUMBI pPaObOTBI TYpOUHBI C ABYMS
TEII0(PUKAIUOHHBIMU OTOOPAMH.

13. JInsg 4dero Hy»KHBI PEKUMHBIE KapThl KOTJIOB M JHArpaMMbl PEXUMOB
TypOuH?

14. UTto Ha3bIBAETCS SHEPTeTUIECKON XapaKTePUCTHKON dHEproOIoka?

15. Kak Bmuser narpy3ka Ha KII/[ kotmoarperara?

16. Kak BIMAIOT BXOJIHBIE NIApaMETPbl KOTJIA Ha €ro CTaTUYECKHE
XapaKTEPUCTUKU?

17. Yrto Ha3pIBaeTCA YHEPreTUYECKUMH XAPAKTEPUCTUKAMU KOHJICHCAIIMOHHBIX
TypOOyCTaHOBOK?

18. Yto Takoe nuarpamMma pekumMoB?

19. Uem oTiMyaroTcsi AMAarpaMMbl pEXHMOB TEIUIO(UKALMOHHBIX TYpOUH C
OJIHMM U JIByMS TEIJIO(PUKALMOHHBIMU 0TOOpaMH mapa?

20. Kak B TemnmopuKallMOHHBIX TypOMHAX YYUTBIBAETCS PEXKUM PaOOTHI MO
ANIEKTpUYECKOMY TpaduKy?

21. Yo Takoe 30Ha MOBBIIICHHOTO JABJICHUS B JUarpaMMe PEXKUMOB?

IIpoBepsiemMbIit HHIUKATOP KOMIIeTCHLIMH: [IK-3.1 Cnocoben
KOHTPOJIUPOBATh PEXUMBI PaOOTHl U TEXHUUYECKOE COCTOSHHE TEIJIOMEXaHUYECKOIO
0o0Opy/lOBaHUs: 3HAeT METOJbl BBISBICHHUS HEUCIIpaBHOCTEH U J1e(heKTOB
TEIUIOMEXaHUYECKOT0 000PY10BaHMUS

KonTponbHas pabota

1. Iy 4ero HyXHbI YIHEPreTUUECKUE XAPAKTEPUCTUKH TEIJIOIHEPTreTUIECKOrO
obopynoBanus?

2. Kak mocTpouTh TOIUIMBHYIO SHEPreTHUECKYIO XapaKTePUCTUKY SHEProoioka?

3. Kakue HeucmpaBHOCTH W Je(EKTHl TEIJIOMEXaHMYECKOro 000pyaOBaHUs
MO>KHO BBISIBUTH C IPUMEHEHUEM DHEPTeTUYECKYIO XapaKTEPUCTUK?

4. Kakum 00pa3oM MOXXHO  BBIIBUTH  HEHCIPABHOCTH M JC(PEKTHI
TEIUIOMEXaHUYECKOTO  OOOpYyIOBaHUS  C  NPUMEHEHHEM  DHEPreTUYECKUX
XapaKTEpUCTUK?

5. 3a KakUMH mapaMeTpaMu He0OXOIUMO CIEIUTH AJis 00ecTiedeHHs HaIe)KHON
paboOThI KOTEIBHOTO 000PYIOBAHUS?

6. 3a KaKUMU TTapaMeTpaMHu HeOOXOIMMO CIEAUTD JUIs 0OeCTIeYeHUS HaIeKHOU
paboThl TYpOMHHOTO 00OpPYI0BAHUS?

JomoanurensHbie 0auibl k TK1

HpI/I PCHICHHUHU NAHHBIX 3aa4 HAYUCIIICTCA 5 6annoB:



[TocTpoiiTe PHEPreTUYECKYI0 XapaKTePUCTUKY PHEProdIoKa Mo JaHHBIM TaOJl.
[Tpunsars KIIJ kotmoarperara mo puc. 3Ha4eHUE i

3a4aCTCA KaKIOMY CTYACHTY

WHIUBUYaJIbHO.
BapuanTel 3a1aHni K 3a1a4e
HanmenoBanue Pacxon TenioTsl Ha
No TypOOYCTaHOBKH U Typ6oycTaHOBKY Or.y U Tpm.
SHa9CHHA MOIITHOCTh Ha 0a3e TEeIIOBOTO
Or, MBT 1 pr, MITa norpebdienus, MBT
1 T-105/120-130 Om.y = 107,1pr + 2,33N, — i=1...15
Ori= 140+2i — 1,315 Ny + O
pri =0,06+0,01i N: = 0,546(0x— 15,12)/(10py) %14
2 T-175/210-130 Om.y = 198,9p: + 2,216N; — i=1...10
Ori =200 + 5i 13N + Or pu paboTe
. 110
pri =0,06+0,01; N =0,6(0r—24,4)/(10p) 1" | 5 pexrpreck
oMy rpaguky
3 T-250/300-240 Om.y = 290,75pr + 1,977N, + i=1...10
Ori =200+ 5i 1,050:— 0,65(0r—40,7) / (10 fpu ﬁ‘f‘”e
pri =0,06+0,01i ' p)*97-9.304 +[0,65/(10 p)*™ 7 + | 5 pexrprueck
0,48] Oc.u oMy rpaduKy

[Ipu pemreHnu clieayomuUX 3a1a4d U3 TaOIUIbl HAUUCIIIeTCs 10 S5 0amioB (s

noyiydeHus 1 Gajsia Hy>KHO PEIlUTh - 2 BApUAHTA, 33JIaHHBIX MPENO0/aBaTeNIeM):

[lo paumarpamme pexumoB TypOunbsl [IT-135/165-130/15 onpenenutsb
MapaMCTphl COIIACHO BapHuaHTaM 33,[[3HPII>1 Ta6ﬂ.
Pacxon mapa Ha | TermodukanvoHH
DnekTpuyeckKast Pacxon mapa Ha
Ne No. MB ey Do 1/ MPOU3BOACTBO | o /o iHocTh O,
MOIIHOCTE V5, T typouny D0, /4 Dy, 14 Il
OmnpenenuTh Onpenenuthb
1 BO3MOJKHBIE 600 MaKCHMaJIbHOEC 500
3HAYECHUS Dy
Onpenenutsb Onpenenuts
2 BO3MOJKHBIE 3HAY 600 500
: MuHUManbHoe D
Onpenenurb Ornpenenursb
3 BO3MOJKHEIE 3HAY 360 399
: MakcumaibHoe ()
Onpenenuthb Onpenenutb
4 BO3MOJKHEIE 3HAY 360 399
’ MHUHUMAJIbHOEC D()
5 Onpenenuts 650 420 200
BO3MOJKHBIE 3HAY.
6 Onpenenuthb 650 240 200




BO3MOXKHBIC 3HAY.

Onpenenurtb
7 100 Onpezerie Onpenenuts BOfM(iL)KHLIe
D BO3MOXKHBIEC 3HAY
MakcuMaJbHOE L/J() 3HAYCHHS
Onpenenurs
8 100 Onpezenute Onpenenuts Bo3pM(I)[>I<HI)Ie
D BO3MOJKHEIE 3HAY
MUHHManbHOE () SHAYCHIS
Ornpenenursb Ornpenenursb OnpenenuTs
9 100 BO3MOYKHEIE 3HAY. MaKCHMAaJILHOE BO3MOIKHEIE
D 3HAYCHUS
Onpenenutb OmpeneIuTh Onpenenutb
10 100 BO3MOJKHBIE 3HAY. D BO3MOJKHBIE
MHHHUManbHOE SHAYCHHS
Onpenenuts Onpenenutsb
11 100 BO3MOYKHBIE 3HAY. Onpenenuts MaKCUMaJIbHOE
BO3MOJKHEIE 3HAY.
Or
. 100 Onpenenutb OrmpeneIuTh Onpenenutb
BO3MOYKHEIE 3HAY. BO3SMOJKHBIE 3HAY. | MumManbioe O
Onpenenutsb Onpenenutsb Onpenenutsb
13 700
maxenmaibioe No BO3MOJKHEIE 3HAY. | BO3MOJKHEIE 3HAY.
Onpenenutsb Onpenenutsb Onpenenutsb
14 700
BO3MOJKHBIE 3HAY. | BO3MOJKHBIE 3HAY.
MuHIMabHoe Ny 03MO € 3Ha 03MO € 3Ha
Onpenenuthb Onpenenutb Onpenenuthb
15 BO3MOKHBIE 3HAY. 700 MaKCHUMaJIbHOE | BO3MOJKHEBIE 3HAY.
Dy
Onpenenutsb Onpenenutsb Onpenenutsb
16 700
BO3MOYKHBIE 3HAY. BO3MOJKHBIE 3HAY.
03MO € 3Ha uHIMasHoe Dy 03MO € 3Ha
Onpenenuthb Onpenenutb Onpenenutb
17 BO3MOKHBIE 3HAY. 700 BO3MOJKHEIE 3HAY. MaKCHMaJIbHOE
Or
Onpenenutsb Onpenenursb Onpenenursb
18 700
BO3MOYKHBIE 3HAY. BO3MOXKHBIC 3HAW. | \ /oo oo Or
Onpenenurb Ornpenenursb Ornpenenursb
19 480
BO3MOYKHEIE 3HAY. BO3MOYKHBIE 3HAY.
maxcnmaibioe No 03MO € 3Ha 03MO € 3Ha
Onpenenutb Onpenenutb Onpenenutb
20 480
MuHIMabHOE Ny BO3MOKHEBIE 3HAY. BO3MOKHEIE 3HAY.
Onpenenuthb Onpenenutb Onpenenutb
21 480
BO3MOYKHBIE 3HAY. MaxcumansHoe Do BO3MOYKHEIE 3HAY.
Ornpenenurb Ornpenenursb Ornpenenursb
22 480
BO3MOXKHEIE 3HAY. MuHIMasHoe Do BO3MOYKHEIE 3HAY.
Onpenenurpb Ornpenenursb Ornpenenursb
23 BO3MOKHBIE 3HAY. BO3MOKHEBIE 3HAY. 480 MaKCHMaJIbHOE
Or
Onpenenurthb Onpenenurs
24 pel pel 480 Onpenenutb

BO3MO>KHBIC 3HA4.

BO3MOXKHBIC 3HA4.




MuHEMabHOE Ot
Onpenenurpb Ornpenenursb Ornpenenursb
25 550
BO3MOJKHBIC 3HAY. | BO3MOJKHBIC 3HAY.
MakcuMaibHoe Ny O3MOKHBIC 3Ha 03MO ¢ 3Ha
Onpenenutsb Onpenenutsb Onpenenutsb
26 550
MuHIMabHOE Ny BO3MOJKHBIEC 3Ha4. | BO3MOXKHBIC 3HAY.
Onpenenutsb Onpenenutsb Onpenenutsb
27 550
BO3MOJKHBIE 3HAUY. MakcuMabHoe [)g | BO3MOKHBIC 3HAM.
Onpenenurb Ornpenenursb Ornpenenursb
28 550
BO3MOJKHBIE 3HAUY. MuHEMaTbHOe Do | BO3MOKHDbIE 3HAT.
Onpenenurb Ornpenenursb Ornpenenursb
29 BO3MOJKHBIE 3HAUY. BO3MOJKHBIE 3HAY. MaKCHUMaJIbHOE 550
Dn
Onpenenutsb Onpenenutsb Onpenenutsb
30 BO3MOJKHBIE 3HAUY. BO3MOJKHBIE 3HAY. D 550
MUHUMaJIbHOE Drp
Onpenenursb Onpenenutsb
31 120 BO3MOJKHBIE 3HAY. 240 MaKCHUMaJIbHOE
Or
Onpenenutb Onpenenutb
32 120 BO3MOJKHBIE 3HAY. 240
MuHEMabHOE Ot
Onpenenursb Onpenenutsb
33 100 480 MaKCHMaJbHOE | BO3MOXHBIE 3HAY.
Dn
Onpenenutsb Onpenenuthb
34 100 480
uHIMATbHOE Dy | BO3MOKHBIC 3HAY.
Onpenenutsb Onpenenursb
35 100 480 BO3MOXXHBIE 3HAY. | MaKCHMallbHOE
Or

[Ipu pemreHnu ciieayomuX 3a1a4d U3 TaOIUIlbl HAUUCIIIeTCs 10 5 0amioB (s

noyiydeHus 1 Gajia Hy>KHO PEIlIUTh - 2 BApUAHTA, 33JIaHHBIX MPENO0IaBaTeNIeM):

PCKHUMOB HaWTHU OCTaJIbHbIC ImapamMCTphI.

Typouna T-185/220-130-2 pabotaer 1O TEIIOBOMY (3JIEKTPUUYECKOMY)
rpaduky B pexxume pabOThl ¢ JIByMs BKJIIOUYEHHBIMU OTOOpamu mapa. [lapamerpsr
napa HoMuHaibHble. CoOrjacHO BapuaHTaM 3aJlaHU TaOJNMIBI TIO JUArpaMme

Pexu
. DnekTpuyeckas Pacxojt napa Ha Temnodukannonx TeMH?paTypav -
0 PSIMOI CETEBOM
MOIIHOCTB N3, ryp6uty Do, 1/ as momHocts O, : paGoT
MBT /4 BOJBI I, °C ol
Onpenenuthb Onpenenuthb
1 140 MaKCHUMaJIbHOE 1000 BO3MOJKHEIE 3HAY. 3
Do
Onpenenutsb Onpenenutsb
2 140 MuHEMaTbHOE DO 1000 BO3MOJKHEIE 3HAY. or




Onpenenuthb Onpenenuthb
3 140 1000 or
BO3MOJKHBIC 3HAY. MAaKCUMAJILHOE e
Onpenenurs Onpenenurs
4 140 P 1000 P ar
BO3MOXHBIC 3HAY. MUHUMAJIbHOE tHC
Omnpenennts OmnpenenuTh OmnpenenuTh
5 MaKCHMaJIbHOC BO3MOYKHBIE 1000 BO3MOYKHBIE T
No 3HAYEHUS 3HAYEHUS
OnpeenuTs OmnpenenuTs OmnpenenuTs
6 N BO3MOJKHBIE 1000 BO3MOJKHBIE T
MHUHAMAJIBHOC [V 3HAYCHUS 3HAYCHUS
OnpenenuTb Onpenenuthb Onpeenutb
7 | BO3MOXKHBIC 3HAY. MaKCHUMaJIbHOE 1000 BO3MOIKHEIC T
Do 3HAYCHUA
OmnpenenuTs OnpeenuTs OmnpenenuTs
8 | BO3MOJKHEIE 3HAY. D 1000 BO3MOJKHEIE T
MHHUMaILHOE [)() SHAYCHIS
9 Onpenenuthb Onpenenuthb 1000 Onpenenutb T
BO3MOXKHBIE 3HA4Y. | BO3MOJKHEIE 3HAU. MaKCHMAJIbHOE frc
10 Ornpenenursb Ornpenenursb 1000 Onpenenursb r
BO3MOXKHBIE 3HA4Y. | BO3MOJKHEIE 3HAU. MUHUMAJIBHOE frc
Onpenenuthb Onpenenuthb Onpenenuthb
11 MaKCHMaJIbHOE 500 BO3MOKHBIE 3Ha4Y. | BO3MOJKHEIE 3HAY. T
N>
Onpenenutsb Onpenenutsb Onpenenutsb
12 500 T
MuHIMasHoe Ny BO3MOYKHBIE 3HA4Y. | BO3MOJKHEIE 3HAY.
Onpenenutsb Onpenenursb Onpenenutsb
13 | BO3MOKHEIE 3HaY. 500 MaKCHUMaJIbHOE BO3MOJKHEIE 3HAY. T
Or
Onpenenutsb Onpenenutsb Onpenenutsb
14 500 T
BO3MOYKHBIE 3HAU. MuHIMATBHOE Of BO3MOYKHEIE 3HAU.
15 Onpenenutpb 500 Onpenenutsb Ornpenenutb T
BO3MOKHBIE 3HAU. BO3MOXKHBIE 3HAY. | MaKCHMAJIBHOE e
16 Onpenenuthb 500 Onpenenuthb Onpenenuthb T
BO3MOJKHBIC 3Ha4. BO3MOXHBIC 3HAY. | MUHUMAJIBHOE [1ic
Onpenenutsb Onpenenutsb
17 120 560 MaKCHMaJIbHOE BO3MOJKHEIE 3HAU. 3
Or
Onpenenuthb Onpenenutb
18 120 560 BO3MOYKHEIE 3HAU. or
muHuMabHOe O
Onpenenurs Onpenenurs
19 120 560 P P ar
BO3MOXHBIC 3HAY. | MaKCUMAJILHOE e
Onpenenuthb Onpenenuthb
20 120 560 or
BO3MOXHBIC 3HAY. | MUHUMAJIBHOE [ffic
Onpenenursb Onpenenutsb Ornpenenutb
21 180 MaKCHMAaJIbHOE BO3MOXKHEIE 3HA4Y. | BO3MOJKHEIE 3HAU. 3

Do




2 120 Onpenenuthb Onpenenutb Onpenenuthb
or
MuHIMaTbHOe D | BO3MOKHBIE 3HAY. | BO3MOKHBIC 3HAY.
OrpeseInTh Onpenenutsb Onpenenutsb
23 180 BO3MOIKHEIC MaKCHMAaJIbHOE | BO3MOXHBIE 3HAa4. |
3HAYCHUS QT
Onpenenuthb Onpeenutb Onpenenuthb
24 180 BO3MOYHBIE BO3MOYHBIE 3HaY. or
SHAYCHIUS muHUMaIbHOE O
)5 180 Onpenenursb Onpenenurpb Ornpenenutb 5T
BO3MOXKHBIC 3Ha4. | BO3MOJKHBIE 3HAY. | MakCHMAIBHOE e
26 180 Ornpenenursb Onpenenutpb Onpenenurpb 5T
BO3MOXHBIC 3HAY. BO3MOXHBIC 3HAY. MUHUMAJIbHOE tHC
Onpenenutsb Onpenenutsb
27 MaKCHMaJbHOE | BO3MO>KHBIC 3HAY. 600 80 T
N
-8 Onpenenutsb Onpenenutsb
600 80 T
MuHIMAbHOE Ny | BOSMOKHDIC 3HAY.
Onpenenutsb Onpenenutsb
20 | BO3MOKHBIE 3HAa4. | MAaKCHMAaJbHOE 600 80 T
Do
Ornpenenursb Ornpenenursb
30 | BosmosxHbIe 3HAM. 600 80 1T
MuHUMaNIbHOE D))
Onpenenuthb Onpenenuthb
31 MaKCHUMaJIbHOE 700 BO3MO>KHBIE 3HaY. 130 )8
N
1 Onpenenutsb 00 Onpenenutsb 30 5
7 1 r
MuHIMasHoe Ny BO3MOJKHBIE 3HaY.
Onpenenuthb Onpenenuthb
33 | BO3MOJKHEIE 3HAY. 700 MaKCHUMaJIbHOE 130 3
Or
Onpenenutsb Onpenenutsb
34 | BosmoskHbIE 3HAM. 700 130 or
muHUMaIbHOE O
Onpenenutsb Onpenenutsb
35 120 MAaKCHUMaJIbHOC BO3MOJKHBIC 3Ha4. 80 I
Do
36 120 Onpenenutsb Onpenenurpb %0 5
r
MuHEMaTbHOE Do | BO3MOKHBIE 3HAY.

[Tpumedanue: TI' - pexxum paboTbl 1o TemiaoBoMmy rpaduky, O - mo 3nekTpudeckomy
rpaduky.

Jis Trekymero kourpoass TK2:

[IpoBepsiemblidi uHAMKarop kKomnereHuuu: I[IK-1.1 Breimonuser pacuers
KOTEJIbHBIX, LIEHTPAIbHBIX TEIUIOBBIX ITYHKTOB, TEIUIOBBIX JJICKTPOCTAHLMU: 3HAem
METOJMKH pacueTa TEIUJIOBBIX CXEM TypOOYyCTaHOBOK NPHU YACTUYHBIX Harpy3kax;



YMeem BBITOJHATh PacdeThl, HEOOXOAUMBIC /I BhIOOpPA PEKUMHBIX [apaMeTPOB
paboThl 00OpPYHOBaHUS; 61a0eem HABBIKAMHM pacyeTa TEIUIOBBIX M MaTepUalbHBIX
OanaHcoB 1o TemnoBoi cxeme TOC B pa3nuyHbIX pexumax paboTsl 000pyI0BaHUS;
HaBbIKAMU  PAacyeToB  HHEProdPPEeKTUBHOCTHU U  TEXHUKO-DKOHOMUYECKUX
MoKasaresiel B pa3IMYHbIX peXuMax paboThl 000pYy10BaHUS

IIpakTHyeckoe 3axanue

1. Onpenenutsb naBienus napa B oroopax Typounsl K-800-240 npu yactuuHoM
Harpy3ke 1pu 50%-HoM pacxone napa (0T HOMUHAJIBHOr0) 0€3 y4yeTa mpoTeyek napa
C IIOCTOSIHHBIM Ha4aJIbHBIM JaBJICHUEM MHapa.

2. [loctpouts mpomecc pacmupeHus mapa B TypOuHe K-800-240 B h, s-
auarpaMMe JUisl yCJIOBUM 3a1a4n 1.

3. Onpenenuts TapaMeTpbl Mapa, BOABI M JPEHAXa B PEreHEPaTHBHBIX
NOJIOrpeBaTeNAX AJI YCIOBHM 3a1auu 1.

4. Paccuntarh BHYTPEHHIOIO MOULIHOCTH LWJIMHAPOB BBICOKOTO WM CPEAHETO
nasienus Typounsl K-800-240 nns yciaoBuii 3agaun 1.

5. Onpenenuts AaBl€HUE NTapa B BEPXHEM CETEBOM IMOAOIPEBATENE TypOUHBI

6. T-100-130 npu Qt = 170 MBT st th.B.=-15°C (TemneparypHbiii rpapuk u3
3agaum 1 TK1).

7. Onpenenuts JaBiICHUE MTapa B HUKHEM CETEBOM IojiorpeBaTesie TypOouHsl T-
100-130 mo ganHBIM 3a71a4H 6.

8. OmpenenuTs AaBIeHUs apa B 0TOOpax TypOUHBI IO TaHHBIM 3a/1a4H 0.

9. Onpenenuth faBieHuss mapa B orOopax TypOunsr IIT-80-130 B
KOHJICHCAITMOHHOM pexkume nipu 70% pacxojie napa Ha TypOuHy.

IIpoBepsiemMbIit HHIUKATOP KOMIIeTCHLIMH: [IK-3.1 Cnocoben
KOHTPOJIUPOBATh PEXUMBI PaOOTHl U TEXHUUYECKOE COCTOSHHE TEIJIOMEXaHUYECKOIO
000pyI0BaHUS: BIIAJICET HAaBBIKAMHU KOHTPOJIS PEKUMOB paboThI

TCINIOMCXaHHNYCCKOI'O O60py,ZIOBaHI/ISI; HaBbIKaMH aHalIn3a TCXHHKO-O3KOHOMHNYCCKUX
rokKasarejei pa6OTBI TCIINIOMCXaHHYICCKOI'O O60py,Z[OBaHI/I}I.

3anaHus I KOHTPOJIbHOI padoThl Ne2:

1. OT 4ero 3aBUCHT YKOHOMUYHOCTH OJIOKOB Ha YACTUYHBIX HArpy3Kax?

2. Kak Bnusier Harpy3ka TypOWHBI Ha IMapaMeTphl IMapa W BOJABI B TEIJIOBOU
cxeMe TypOOyCTaHOBKU?

3. [louemy npu CHUKEHUU HArpy3KH YMEHBILIAIOTCS 3HAYEHUSI HEJOTPEBOB A0
TEMIIepaTypbl HACHIIIEHUS B TOBEPXHOCTHBIX MOJAOIPEBATENAX ?

4. Kak ompenenstoTcsi 1aBleHus mapa B 0TOOpax KOHACHCAIMOHHOW TYpOMHBI
IIPY TOBEPOYHOM pacyere?

5. Kak onpenensiroTcst 1aBieHus mapa B 0T00pax Terao(QpUKaIMOHHON TypOUHBI
IIPY TOBEPOYHOM pacyere?

6. Kakum oOpa3zom ompezaensercss JaBlI€HUE B HIKHEM TEIIO(DUKAIIMIOHHOM
oToope?

7. Kak ctpoutcst mpolecc paciiipeHus napa B /,s-auarpaMMe B 3aBUCUMOCTH
0T crocoba peryIMpoBaHusl MOLUTHOCTH 3HEProdsioka’?



8. Kak paccuuThiBaeTCsl TEIJIOBasi cXeMa KOHJICHCAIIMOHHON TypOOYyCTaHOBKHU
IIPU YaCTUYHOM Harpy3ke?

9. Kak paccuuThIBaeTCs TEIJIOBas cXxema TeIIo(QUKAIMOHHON TYpOOyCTaHOBKU
MIPU pa3IUYHbIX Harpy3kax?

10. Kakue mnpeumyliecTBa M HEJOCTATKU CYIIECTBYIONIUX CIOCOOOB
PEeryJIupoBaHus MOITHOCTH HEPTOOIOKOB?

IIpakTH4yeckue 3agaHus

1. PaccunTaTh mokazarenu TEIJIOBOM 3KOHOMUYHOCTU TypOunHbl K-800-240
IpU YacTUYHOM Harpy3ke npu 50%-HoM pacxone napa (0T HOMHUHAJIbHOI0) 0e3 ydera
POTEYEK apa C MOCTOSSHHBIM HAa4YaJIbHBIM JaBJICHUEM MHapa.

2. Paccuntath M CpaBHUTH MOKA3aTENH TETUIOBOM IKOHOMUYHOCTH TYPOWHBI
[IT-80-130 B kOHAEHCAIMOHHOM M TeIIopUKAMOHHOM pexkumax npu 70%-Hom
pacxoze napa Ha TypOuHy. Harpy3ky oTONUTENbHOTO U MPOU3BOACTBEHHOIO 0TOOpa
IIPUHATH CAMOCTOSITEIBHO.

3ammuTa J1adbopaTopHOi padoThI

1. Kak perynupyercs MOIIHOCTb SHEProOI0KOB IpHu paboTe Ha HOMHUHAJIBLHOM
JABJICHUU CBEXEro napa?

2. Kak perymupyercs MOIIHOCTh SHEProOJOKOB MpH paboTe Ha CKONB3SIIEM
JTaBJICHUH CBEXKETO Tapa?

3. B Kakux ciydasiXx TpUMEHSETCS PEKUM PadOThl CO CHM)KEHHBIM JaBJICHUEM
OCTpOro napa?

4. KakoBbl NpeuMYLIECTBA U HEJOCTATKU PEKHUMA pPadOThl CO CHHIKEHHBIM
JIaBJICHUEM OCTPOTO Tapa?

5. IloueMy mnoOBbIIAETCS SKOHOMUYHOCTH 3HEProOJIOKOB IpH paboTe Ha
CKOJIB3AILEM JABJICHUU CBEXEro napa?

6. UTo Takoe «30Ha MAKCUMAJIbHOM TEIIOEMKOCTH»?

7. Kak wusmensercs paboTa KOTJIa IOBEPXHOCTEW HarpeBa KoTjia IpU
CKOJIB3SI11IEM JaBICHUN?

8. C KakuM JaBJIEHHEM W TEeMIEpaTypoil mocTymnaer ra3 (Ma3yT) B TOpPEiIKd
KOTJIa?

9. Kakum nopnepxuBaercs H30BITOK BO3JyXa B TOIKE MpPU Pa3IUUYHBIX
Harpyskax?

JlonoanutenbHble 0aibl kK TK2

BBINOJIHUTE pacyeT NMPUHLUINHAIIBHON TEIUIOBOM CXeMbl TypOOYCTaHOBKHU IpPH
3aIaHHOM HAarpy3Ke€ UM ONPEACIHTh IOKa3aTead TEIUIOBOM 3KOHOMUYHOCTH
TypOOYCTaHOBKH U CTAHILIMM C YY4ETOM COOCTBEHHBIX HY K]l CTAHLIUU.

B pacuere He0OX01MMO MPUBECTH:

1) npUHLIKIIHATBHYIO TEIUIOBYIO CXEMY TypOOYCTaHOBKH,

2) MOJIHBIM pacyeT mapaMeTpoB Mapa W KOHJeHcaTa (MUTaTENIbHOH BOABI) C
Ta0IUIIEH,

3) mporecc pacmupeHus napa B TypOuHe B /-s-AuarpaMMe Ha MUJUTUMETPOBOI
Oymare.



Pacuer nomxkeH OBITH BBIMOJHEH B PYKONMUCHOM Buae (B Terpamu). s
METOJMYECKOW TMOMOIIM B BBHITIOJIHEHUH 3aJaHus u3faHa paborta «Meronuueckue
yKa3aHUsl JUIsl BBITIOJHEHUS pacueTHO-rpaduyeckoil paboThl Mo Kypcey «Pexumsl
pabotel u skcrutyatanus TOC»/ AbaceB FHO.B. — Kazann: Kazan. roc. sHepr. yH-T,
2010.

NCXOJHbIE JTAHHBIE:

1. Tunopazmep typounsi: [1T-80-130.

2. Pacxon mapa Ha TypOuHy: D, =120+3 n, n_ , T/9 (B 3aBHCHMOCTH OT

MOPSIKOBOTO HOMEpa CTYACHTa B JKypHal€ TPYNIbl 7x W HOMEpa TPYIIIBI
n., (Hanpumep, B 3T-1-xx — n =1).

3. laBnenue B kKoHaeHcaTope p, =3+0,1 n_, klla.

4. PexxuiM pabOTHI: KOHICHCAITMOHHBIMA.

[TonHOCTRIO BBIMOJHEHHBIN pacueT - 15 6amios. IlonHbll pacyeT mapameTpoB
mapa W KOHACHcara (NMUTATEILHOM BOABI) C TAOMWIEH C TOCTPOCHHOW h-s-
muarpammoiri - 10 OGammoB. He momHBIN pacdeT mapaMeTpoB Tapa M KOHACHcaTa
(muTaTenbHOM BO/BI) C TAOIUIEH C MOCTPOCHHOM h-s-auarpammoii - 5 6aios.

Js Trekymero kourpoass TK3:

[IpoBepsiemblii mHaukatop komnereHuuu: [IK-2.1 IlpuHumaer yvactue B
pa3paboTKe TPOM3BOJCTBEHHBIX WHCTPYKIHM. 3Haem TEXHOJIOTHMYECKHE CXEMBbl
00CITy’)KUBaEMBIX OOBEKTOB; OCOOCHHOCTH PAOOThI OOOPYIOBaHUS MPU PA3THUHBIX
pexruMax paOOThl; MYCKOBBIE CXEMbI TEIUIODHEPIETUYECKOr0 O000pY/I0BaHUS;
IpaBuJia SKCIUTyaTallly TEMJI0IHEPIeTHUECKOr0 000pyI0BAHMSL.

3amaHus 1l KOHTPOJILHOM padoThl Ne3:

1. Pacckaxkute 1715 4ero Hy>KHbI Tpa( UK MyCKOB KOTJIOB U TypOuH?

2. OnumuTe MopsAI0K Mycka 6apabaHHOTO KOT/IAa Ha OOIIYI0 MarucTpaib.

3. Ha3HayeHue U pacrojoKeHHUE dJEMEHTOB ITyCKOBOM CXEMBbI NPSIMOTOYHOIO
KOTJIA.

4. OnuiuTe MOpsIOK IyCKa MPSIMOTOYHOIO KOTJA.

5. Onumure NOpsAAOK IMycKa KOHACHCALMOHHON TYpOUHBI.

6. Onummre NopsAA0K MyCcKa TEIUI0(UKALIMOHHONW TypOUHBI.

7. Pacckaxute 00 OCOOEHHOCTSIX IYCKOB KOTJIOB M TypOWMH W3 pa3IU4HbIX
TEIUTIOBBIX COCTOSIHUM.

8. Pacckaxkxure O Ha3HAYEHHWH CHCTEMbI OaiimacHMpoBaHUS IMapa B MyCKOBOU
CXEMe.

9. Pacckaxkute 0 MopsiKe Mycka YHEProOIoKa.

10. Pacckaxkute o mopsijike 0OCTaHOBa YHEProOIoKa.

11. Kakme Bbl 3HaeTe METOABl YCKOPEHHS IIYCKOB MW OCTaHOBOB
NapoTypOMHHBIX YCTAHOBOK?

IIpoBepsiembrii  uHaumkaTop  kommerenmum:  [IK-2.2  Tlpumenser
CHENUAIN3UPOBAHHOE  NPOrpaMMHOE  oOecredeHue Ui  pelleHus  3ajad
skcryaranuu TOC: 3Haem niporpamMmmHoe oOecrieueHue i 00ydeHHUs IMepcoHaia



skcryaraiun TOC; ymeem pabotath ¢ ucnoiibdyembiM Ha TOC mporpaMmMHBIM
obecrieueHreM; gnadeem HABBIKAMHU BBINMOJIHEHUS! MYyCKOBBIX omepanuii Ha TOC ¢
MPUMEHEHUEM aHAJTMTUYECKOTO KOMIBIOTEPHOTro TpeHaxepa TIC.

3ammuTa J1adbopaTopHOi padoThI

1. Kak 3arpy3uTh 3aJaHHOE UCXOJIHOE COCTOSIHUE pa0O0ThI 3Heproodiioka [1I'Y?

2. Kak onpenenuTts NpUYMHY HEBKIIOUEHHS] HACOCOB?

3. [loyuemy HEOOXOIMMO MPOU3BOIUTH MPOAYBKY TIa30MpPOBOAOB TIa30BOT0
xo03gicTBa sHeproodsyoka [1I'Y?

4. Pacckaxute 00 dTanax mycka ra3oBoro xo3siictsa sueproosuoxa I[1I'Y.

5. C kakoil 1enpl0 HEOOXOIMM MOJOTPEB ra3a M JI0 KaKOMl TeMmIlepaTyphl
HarpeBarOT NPUPOIHBIN ra3 nepen nogadei B ' TY?

6. Uto takoe BIIIII? KakoBo ero HazHaueHue?

7. Kakum oOpa3oM moporpeBaercs ra3 B ra3oBOM XO3SMCTBE IHEProOIoKa
[1Iy-410?

8. KakoBo Ha3HaueHue y37a peaylupoBaHus raza?

9. KakoBo HazHaueHue GUIBTPOB OUUCTKU TPUPOIHOTO raza?

10. Yto takoe ABP HacocoB? B kakux cirydasix OHO cpa0aThiBaeT?

11. Kak mpousBonutcsi B3Benenne ABP nacocoB? Kak y3Hath, 4TO OHO
B3BEIEHO?

12. Tlo xakuM DIpUYMHAM MOTYT HE BKJIFOUATHCS HACOCHI TPEIOIIETO KOHTypa?

13. [lo kakumM mOpUYMHAM MOTYT cpaboTaTh COPOCHBIC KIAalaHbl B Y3Ie
penyunpoBaHus ra3a’?

14. ITo kakum npuunHam MoryT cpadotats UIIK B I'TIK?

JlononuTebHbIe 0a/L1bl K TK3

Bepnbie oTBeThI Ha 2 Bonpoca npuHocar 1 6amn

1. Kak ocymiecTBisieTcst myck Jieasparopa?

2. Kak ocymiecTBisieTcs IyCK IMUTATEIbHBIX HACOCOB C 3JIEKTPONPHUBOIOM?

3. Kak ocymecTBisiercs IyCK pereHepaTUBHbIX 00T PEBATENCH?

4. Kak ocymiecTBisieTcs IyCK KOHIEHCATHBIX HACOCOB?

5. Kak ocy1iecTBisieTcsl MyCK HUPKYISALUOHHBIX HACOCOB?

6. [lpu kxakux Harpy3kax KoOTja W TYpOWHBI OCYIIECTBISECTCS OTKIIOUYCHHE
TypOUHBI P OCTAHOBKE 0€3 pacxonakKuBaHUs?

7. Kak ocymiecTBisieTcs OCTaHOB OJIOKA MPU aBAPUHWHOM OTKIIOYEHUH: C
pacxojaXMBaHUEM UJIU 0€3 pacXoJlaKUBAHUS?

8. Kak BnuseT Bu TOIUIMBA HA pACTOIKY KOTJIOB?

9. Kakue 351eMEHTBI KOTJII0arperaToB OrPaHAYNBAIOT CKOPOCTh PACTOIKH?

10. IIpn kakuX yCIOBHUSAX NOAKIIOYAIOT KOTEIBHBIN arperatr K MarucTpayiu?

11. Kakue mnoOBEpXHOCTHM HarpeBa HEOOXOAMMO OXJaXJaTb MpPHU IIyCKe
O0apabaHHBIX KOTJIOB?

12. B 4eM cOCTOUT OCHOBHOW HEIOCTATOK MPSIMOTOYHOIO CIIOCO0a PacTONKU
IPSIMOTOYHOT'O KOTJIoarperara?

13. Kakas cxema pacTonku o0ecreynBaeT MycK MpsIMOTOYHBIX KOTJIOArperaroB
13 BCEX MCXOHBIX TEIJIOBBIX COCTOSIHUN?



14. Kakas cxema pacTONKH NPSIMOTOYHBIX KOTJIOArperaToB OjaronpusTHee AJis
BOJHOTO peXuMa KoTia?

15. B ueM omiauuuMe mycka MPsIMOTOYHBIX KOTJIOArperaroB B OJOYHOU
YCTAaHOBKE OT IIyCKa MPSIMOTOYHBIX KoTioarperatoB Ha TOC ¢ mnonepeyHbIMU
CBSI3sIMU?

16. B yeM pasznnuue mycka OpsIMOTOYHBIX KOTJIOArperaroB M3 XOJOJHOTO
COCTOSIHMSI M U3 TOPSIYEr0?

17. Kak ocyuiecTBisieTcs IporpeB IriIaBHOrO MapornpoBOjAa MpU MycKe TypOuH
Ha CKOJIB3SIIINX MTapaMeTpax M3 XOJOAHOTO COCTOSHUS B OJIOYHOM YCTAaHOBKE M KaK —
Ha TOC ¢ nonepeyHbIMU CBSI3IMU?

18. Kakum o0Opa3zom MOkHO u30eXaTh 3a0poca BOJBI B TypOMHY MpPU TOITUYKE
poTOpa B MpoLIecCce MyCKa KOHACHCAIIMOHHBIX TYPOUH U3 XOJIOJHOTO COCTOSIHUSA?

19. Yrto nenarot, eciau BO BpeMsl IycKa TYpOHHBI BOSHUKAET BUOpALIMS?

20. B yem coCTOUT HETOCTATOK METOJIa CAMOCUHXPOHHU3ALUK T'€HEPATOpa MPU
BKJIFOUEHHUH TypOOreHepaTopa B CETh?

21. B xakux cilydasx JaBj€HUE B MOAKIIOYAEMON MarucTpaiau OoJblie — Ipu
HNOJKJIIOYEHUN KOTJIoarperata WiM IMpU MOAKIIOUEHUH PEryJnpyeMoro otoopa
TypOuH?

22. B 4yeM oTiMuMe MyCKOBBIX cXeM TypOuH Ha HeOjouHbIX TOC OT cxem ux
HOpMaJIbHON pabOThHI?

23. Tlouemy mpu mycke TypOWH W3 TOPSYETO COCTOSHHUS Ha YIUIOTHEHUS
TypOUH eJaTeIbHO M0aBaTh Map PA3IUYHbBIX TAPAMETPOB?

24. B kakux cly4asx OpH IyCKe TypOWH TeMmIiiepaTypa MOCTYyHarolmero B
TypOMHY Mapa MOXKET OKa3aTbCd HUXKE TeMmreparypsl napa B mumHape? K yemy 3to
MOXET IPUBECTH?

25. Yem onacHa pa3HOCTb TEMIEPATYP IO AUAMETPY poTopa?

26. Ha kakoM a3Tane mycka TypOMHbBI BOZHUKAIOT HAMOOJIbLINE TEMIIEpaTypHbIE
HaIPsDKEHUS Ha CTEHKAX KOPITYCOB PETYJIMPYIOLIUX U CTONOPHBIX KJIAIIAHOB?

27. Tlouemy npu mycke TypOHWHBI W3 TOPSYETO COCTOSHUS HEOOXOIUMO
HOBBIIIATh CKOPOCTh BpallleHUs poTopa ObICTpee, YeM IpU IyCKE M3 XOJOIHOIO
COCTOSIHMS?

28. B ueM paznuuue OJOYHBIX IYCKOB SHEPrOOJIOKOB C MPSMOTOYHBIMU U
OapabaHHBIMU KOTIaMU?

29. Bo3MmokeH M TyCK OOOpYIOBaHHUS CO CKOJIB3SIUMU HaYaIbHBIMU
napamerpamu napa Ha TOC ¢ nonepedyHbIMH CBA3SIMHA?

30. B uem Ha3HayeHHE CUCTEMBI OaiimacupoBaHus TypOUHBI?

31. Kak xnaccudumupyrorcs nycku OsokoB CKJl mo yHudunmpoBaHHOMN
TEXHOJIOTHH B 3aBUCUMOCTH OT TEMIEPATYPHOTO COCTOSIHUS 000pYI0BaHUS?

32. Kak mpou3BOAUTCS PETYIUPOBAHUE TEMIIEPATYPHI CBEXKETO Mapa Mpu Mycke?

33. Kak nmpou3BOAUTCS PEryJMPOBAHUE TEMIIEPATYPHI ITapa MPOMEKYTOUHOTO
neperpesa npu Imycke?

34. Kakue ¢akropbl BIMSIOT HAa MOTEpU TeIJla M TOIUIMBA IPU IIyCKE
HEPro0JI0KOB?

Jis Trekymero kourpoJsi TK4:



[Tpoeepsiemsrii naauKaTop KommereHuu: [1K-3.1 CriocoOeH KOHTPOJIMPOBATh
peXUMBI pabOTBI M TEXHHYECKOE COCTOSHHUE TEIJIOMEXaHWYECKOI0 O0OpYAOBaHHS:
3HACT METOJBI BBISBICHUS HEHCIPABHOCTEH M JE(PEKTOB TEIIOMEXaHHYECKOTO
000pyI0BaHUS,

3anaHus I KOHTPOJIbHOI padoThl Ned

1. Kak opranu3oBana skcrutyaTaius oCHoBHOro obopyaoBanus TOC?

2. HaszoBuTe nDpPUYMHBI BBICOKOTEMIIEPATYPHOM KOPPO3UHU IOBEPXHOCTEU
HarpeBa U METO/Abl OOPHOBI € HEFO.

3. HazoBure npuYMHBI HHU3KOTEMIEPATYPHOM KOPPO3UU ITOBEPXHOCTEN
HarpeBa U METO/Abl OOPHOBI ¢ HEFO.

4. HazoBUTEe OCHOBHBIE OCOOCHHOCTH JKCIUTyaTallud KOTJOB C KUAKUM
UIAKOY TAJICHUEM.

5. Ilepeuncnure Hanbosee YacThle HAPYIIEHUS B paboTe KOTJIA.

6. [lepeuncnure Hanboee yacTble HAPYIIEHUS B pabOTe TYpOUHBI.

7. Kakoe conepkaHue Bo3ayxa JIOMyCKaeTcs B TYypOMHHOM maciie?

8. UTo Ha3pIBaeTCs CTapeHUEM macia?

9. Kakum ob6pazoM obecreunBaeTcsi yCTOMYMBOCTh PA0OTHI OCEBBIX HACOCOB B
CUCTEMAaX TEXHUYECKOro BoJocHaO)xeHus TOC?

10. Kakum 06pa3zom ounimarTcs TpyOKr KOHACHCATOPOB TypOuH?

11. Kakne meponpusaTis IPUMEHSIOTCS T PEIOTBPALLIEHNS CAMOBO3TOPAHUS
TOIUIMBA Ha cKnazae?

12. Jlna xoro siBhsieTcsl 0OSI3aTENbHBIM BBHITIOJHEHHE MPABUI TEXHUYECKOMN
AKCIUTyaTaluu?

13. UTo Ha3bpIBAETCS TEILUIOBBIM yAapOM?

14. Yto noHMMaeTcs ol TEPMUHOM «3alleMJIEHUE TPyOOIpoBoga»?

JonoanurenbHble 0a/u1bl K TK4

Bepurbie oTBeTHI Ha 2 Borpoca npuHocsT 1 6amn

. Kak BIHsS€T pacnoyoK€HHE TOpPEJOK B Ta30Ma3yTHBIX KOTJIAX Ha
HAJCKHOCTh PaObOThI TOMOYHBIX SKPAHOB?

2. B Kakux ciiydasx 11e1eco00pa3HO COBMECTHOE CHOKMIaHHUE TBEPJIOTO TOILIMBA
C Ta30M WJIM Ma3yToM?

3. KakoBbl yCIIOBUS HOPMaJIbHOM JKCIUIyaTalldd TOMOK C JKUAKHM
HUIaKOyJallCHUEM?

4. Kak BiMsieT M3MEHEHHWE KadyeCTBa CHKUTAEMOI0 TOIUIMBA Ha TEXHUKO-
HPKOHOMHUYECKHUE TTOKA3ATENN IHEPTroOIOKOB?

5. B Kakux ycCJIOBUAX YCWIMBAETCS (CHUXAETCS) BBICOKOTEMIIEpaTypHas
KOPpPO3Us MIOBEPXHOCTEN HArpeBa KotJia?

6. [IpuBeguTe OCHOBHBIE MMOKA3aTENH, 00ECIIEUNBAIOIINE HOPMAIBHYIO PadOTy
TypOUH.

7. B kakux ciy4asix NMPUHUMAIOT pPEUICHHE O HEOOXOAMMOCTH IMPOBEACHUS
IIPOMBIBKH MPOTOYHOMN 4acTH TypOUHBI?

8. Ilo kakum mOKa3zaTensiM KOHTPOJIUPYIOT pabOTy KOHJIEHCAIIMOHHBIX
YCTaHOBOK?



9. Kak MOXXHO CHU3HUTH BO3MOYKHBIE OTPULIATEIIBHBIE MTOCIEICTBUS CKUTAHUS
CEPHUCTBIX Ma3yTOB?

10. Ilepeuucnure OCOOEHHOCTH OJKCIUTyaTallMM KOTJIOB, pabOTaroOmUMX Ha
C1a0OpeaKIMOHHBIX YITISX, C ABYXbSPYCHOM KOMIIOHOBKOM TOPEJIOK.

11. Kak onpenensiercs HEOOXOIUMOCTb MPOBEACHUS OUYUCTKHU MOBEPXHOCTEU
HarpeBa KOTJIOB OT HAPYKHBIX 3arpsi3HEHUN?

12.  Kakume cmocoObl  OYMCTKM  OPUMEHSAIOTCS Ui PEryJisipHOU
pOoUIAKTUIECKONW OUYMCTKY MTOBEPXHOCTEH HarpeBa KOTIOB?

13. Kak xoHTposupyeTcs paboTa CUCTEM aBTOMATUUYECKOTO PEryJMpOBaHUS U
3alUT TYpOUH?

14. KakoBbl 1OCIEACTBUS 3aHOCA TPOTOYHON YacTU TypOUH?

15. KakoBbl 0COOEGHHOCTH TPOMBIBKA MPOTOYHOM YacTH TypOWH TIOX
Harpy3kou?

16. IlpuBenuTe mpUMeEpbl BO3MOXKHBIX HAPYIICHUH pekrMa paboThl KOTIIA.

17. IlpuBeauTe mpuMepbl BO3MOXKHBIX HAPYIICHUH pexuMa paboThl TypOUHBI.

18. B kakux ciiy4asix HEOOX0UMO aBapUMHOE OTKIIOYEHUE TYPOUHBI?

19. Ilepeuucnure TPUYUHBI aBApUUHOrO  YXYIALICHUS BakyymMa B
KOHJICHCAllUOHHOW yCTaHOBKE.

20. ITepeuncnure HanboEe YacTo MoBpexkaacMoe obopynoBanue Ha TOC.

21. B kakux ciaydasx HE0oOXOAUM TIEPEBOJi JIHEPro0JoKa Ha HarpysKy
COOCTBEHHBIX HYX?

22. Kakue 3arpyJHEHHMS BO3HHMKAKOT NPU HKCIUTyaTallUW MOJIIUITHUKOB
CKOJIb)KEHUS TypOuH?

23. KakoBbI TOMYCTUMBIEC 3HAYEHUSI BUOPOCKOPOCTH TypOHH?

24. B kakux ciaydasx HeoOX0IMM OCTaHOB MHUTATEIHHOTO arperara BpyJHyo?

25. IlepeunciuTe OCHOBHBIE HENONAAKHU B paboTe Aea3paTopa.

26. B kakux ciy4asix Heo0X0JUMO OTKIIIOUEHHUE easpaTopa?

217. [lepeunciure OCHOBHBIE HEUCITPaBHOCTH pereHepaTUBHBIX
IIOJIOIPEBATEIICH.

28. B kakux cnydasx He JOIMycKaeTcss paboTa pereHepaTHBHBIX
MOJI0TpeBATEIICH?

29. IlepeunciuTe OCHOBHBIC HEMONAAKU B pa00Te UCTIAPUTEIHHON YCTAHOBKH.

30. IlepeuncnuTe OCHOBHBIC HEIOJIAIKN B pa00OTEe KOHJICHCATHOT'O HAacoca.

31. IlepeuncnuTe OCHOBHBIE HETMOJIAIKH B pa00Te MUPKYIISAIIUOHHBIX HACOCOB.

32. B kakux cimydasx HEOOXOAMMO aBapHilHOE OTKJIIOYEHHE KOHICHCATHBIX U
HUPKYJISILIMOHHBIX HACOCOB?

33. Kak 4acto M ¢ KakOM LENbI0 B MPOLECCE IKCIUTYyaTAllMU MPOBOIATCS
WCTIBITAHUS CETEBBIX MOJIOrPEBATENECH?

34. Kak u3MeHsercs Harpy3ka oTOOpOB TEIUIOMUKAIMOHHBIX TYpOUH C ABYMS
perynupyeMbIMu 0TOOpaMu Tlapa MpHu 00pa30BaHUN HAKUITHBIX OTJIOKEHUN HA OJTHOM
U3 CETEBBIX MOJOrpeBarTenei?

35. TloueMmy mpu pexuMax TEIIOPUKAIMOHHBIX TYpOUH C MaJIbIM TPOITYCKOM
napa B YH/I Bo3Mo>keH 3p03MOHHBIN U3HOC KPOMOK pabouux sonatok YH/?

36. HazoBute npuurHbI U MOCIEACTBUS OOBOIHEHUS Maca.



37. Ilpm xkakux (QU3UKO-XMMUYECKUX CBOWCTBAX Macjia HEOO0XOJIUMO
IIPOBOJUTH €r0 PETCHEPALIMIO UITU 3aMEHY ?

38. Ilepeuncnure BO3MOXHBIE HApYIICHUS B pabOTe CHUCTEMbI CMa3bIBaHUS
TypOUH.

39. Kak MOeT peryImpoBaThCs pacxo.l BOAbI YEPE3 LUPKYJIALMOHHBIE HACOCHI?

40. [To kakuM mnpuYMHAM MOXKET H3MEHSThCS BbicoTa cudona? Kak 310
OTpa3uTcs Ha paboTe MUPKYISLUOHHOTO Hacoca?

41. Kak BiusieT MpOU3BOJAUTEIBLHOCTh 3KEKTOPOB KOHJIEHCATOPOB HA MPOIIECC
IIyCKa OCEBBIX HACOCOB B OJIOUHOM cxeme?

42. Kak noaaep>XKuBaroTCs ONTUMATIbHBIE PEXKUMbI paOOThl UPKYISAIIMOHHBIX
HacocoB?

43. Yto menaroT I IpeIOTBpAIICHHs 3a0MBaHus TPyO JOHHOTO BOJ03a0opa
nryrom?

44. C xako# 1eNbIo TPOU3BOIAT BOJIOOOMEH B BOJIOXPAHUIIUIIIAX-OXTIAAUTEIIAX ?

45. B yeM npeumyIecTBa NIapuKOBON OUMCTKUA KOHJEHCATOPOB TYpOUH Nepen
JPYTUMHU CIIOCOOaMH OYMCTKU?

46. B uyeM cOCTOST OCHOBHBIE IPEUMYIIECTBA M HEIOCTATKHM XUMHUYECKHX
CHOCOOOB OUHCTKU KOHJEHCATOPOB TYpOUH?

47. TloueMy HEOOXOOUMO MNOJAEPKHUBATh PACXOJ LUPKYJIALUOHHOW BOJBI
yepe3 KOHJEHCATOp B pacyeTe Ha TNOJHBIA pacxoj mapa Jaxe IpHu
TeI10()UKAIMOHHBIX PEKUMaX C MAJIBIMU pacxoJaMu Iapa 4yepe3 KoHjaeHcaTop?

48. Kak 4yacTo 0JKHBI OCMAaTPUBAThCS PEIIETKH U CETKU IPagupeH?

49. Kak u30exarb 00J€ICHEHNsI OPOCUTENS B KPATKOBPEMEHHO OTKIIFOUEHHOM
rpaJupHe, a TaKKe PAacCIOJIOKEHHOTO BOJMM3M TpaaupHH  O00OpYIOBaHHUS,
KOHCTPYKTUBHBIX 3JIEMEHTOB U TEPPUTOPUU?

50. Ilepeuncnnre OCHOBHBIE 3a/1a4M TOILIMBHO-TPAHCIIOPTHOI'O XO3SIMCTBA.

JlJ1st MpoMesKyTOYHOM aTTeCTAlUM:

Teopemuueckue 3a0anus

1. Pacckaxure o rpadukax 3JIEKTPUUECKUX HArpy3ok (Iokaszarend, Kak
CTpOUTCA IpaUK HArpy3KH MO MPOJAOKUTEIILHOCTH).

2. Pacckaxute o rpadukax TEIUIOBBIX HArpy30K (TIOKa3aTeu, Kak CTPOUTCS

rpaduK Harpy3KH MO MPOJAOKUTEITHHOCTH).

3. Pacckaxure 0 TeMIepaTypHOM TpaduKke TEIJIOBON CETH U OOBSICHUTE, KaK
€Tr0 TIOCTPOUT.

4. PacckaxuTe 0 HOPMATUBHBIX XapaKTEPUCTUKAX KOTEIHLHOTO 000PYIOBaHUS
0JIOKOB.

5. Pacckakute 0 HOpPMAaTUBHBIX XapaKTEPUCTHUKAX TypOOYCTaHOBOK.

6. PacckaxuTe 0 quarpaMMax pekKMMOB TETUTOUKAIIMOHHBIX TypOuH Trma T.

7. PacckaxuTe 0 AuarpaMMax peKUMOB TeITO(UKAIMOHHBIX TypOuH Tuma [1T.

8. OnummMre METOAMKY pacyeTa KOHJICHCAIIMOHHOTO JHEProdsioka mpH
YaCTUYHBIX HArpy3Kax.

9. Onuimure cnocoObl TMOBBINICHHUS HAAEKHOCTH pabOThl KOTJIOB IMpHU
YaCTUYHBIX HAarpy3Kax.

10. OOBsicHUTE, C KAaKOH IIEJIbI0 TPUMEHSIOT COBMECTHOE CHKUTAHHE TBEPIOTO



TOIIMBA C Ta30M (Ma3yToOM) B MbUIEYTOJIbHBIX KOTIaX?

11. OOBsicHUTE Ha3HAUYEHUE TEIIOPUKALMOHHOTO ITyYKa B KOHJEHCATOPE.

12. OOBsicHMTE, KaK MPOU3BOJIUTCS pACHpPEICICHUE Harpy30K MeExIy
arperaramu TOC.

13. Onummre METOOUKY pacuera TEIJIOBOW CXeMbl TeIUIo(UKALMOHHON
TypOOYCTaHOBKH IPU YaCTUYHON Harpys3Ke.

14. O0BsicHUTE 0OCOOEHHOCTH pacyeTa TEIUIOBOM CXeMbl TypOOYCTaHOBKH C 2-
Ms TEMI0(PUKAIMOHHBIMU OTOOPAMHU.

15. OOBsicHUTE, KaK MPOU3BOIUTCS pacdeT JaBIICHUS Mapa B 0TOOpE TypOUHBI
Ha HWKHUU CETEBOM NOAOTPEBATENb NPH 2-X CTYIIEHYATOM NOJOIPEBE BOABI IIPH
MOBEPOYHOM pPaCUETE TEIIOBOM CXEMbI TypOOYCTaHOBKH.

16. O0BscHUTE, KaK TPOU3BOIUTCS MPOXOXKICHUE MAaKCUMAIbHBIX HarPy30K Ha
TOC.

17. OnumuTte pexuM padoThl SHEProOJOKOB NMPU HOMHUHAJIBHOM JaBICHUU
CBEJKEro Iapa.

18.  Omnumure 0COOEHHOCTH pabOThl HHEPreTHMUECKUX  OJIOKOB  IIpU
NOBBIIICHHBIX HArPy3Kax.

19. Onummre 0COOEHHOCTH pabOThl TYpOMHBI C APOCCENIBHOM CHUCTEMOU
napopacrpeesieHus B pexumMe padoThl ¢ HOMUHAJIBHBIM JaBICHUEM CBEXKETO Mapa.

20. OnumuTe cnocoObl MPOX0XKACHUS MUHUMAIbHBIX Harpy3o0k Ha TOC.

21. Omnumure OCOOEHHOCTH pabOThl TYpOWHBI C COIJIOBOM CHCTEMOU
napopacrnpeieNieH!s] B pexuMe padoThl ¢ HOMUHAIBLHBIM JJaBJICHUEM CBEXKETO mapa.

22. PacckaxuTe 0 MAaHEBPEHHBIX XapaKTepUCTUKaX KOTIOB U TypOun TOC.

23. Onummure pexuMbl pabOThl PHEProOJOKOB HA CKOJIB3SIIEM JIaBICHUU
Cpelbl.

24. OnummTe crocoObl ObIcTpoii pasrpysku TOC.

25. Onumure pexuM padoThl 3HEProOJIOKOB ¢ KOMOMHUPOBAHHBIM JJaBJICHUEM
cpenbl

26. OnuimmTe TpOLECcChl, MPOUCXOIAIINE B OapaOaHHBIX NapOBBIX KOTIaX IpU
HECTALIMOHAPHBIX PEKMMaxX paObOThl B JUANa30HE JOIYCTUMBIX HArpy30K.

27. OnumuTe 0COOEHHOCTH PadOTHI KOTJIOB MPU OTKJIOHEHUAX JaBJICHUS Mapa.

28. [lepexoagHplie NpOLIECCHI ITPU HATPYKEHUHU KOTIIOB.

29. Onummure 0coOEHHOCTH PabOThl TYpOWHBI TPU H3MEHEHUHM HadajJbHOU
TEeMIIepaTyphl apa U TEMIEPaTyphl IPOMIIEPErPEBa.

30. Onumure mpouecChl, MPOUCXOIAIIAE B MPSAMOTOYHBIX MApPOBBIX KOTIAX
IIPU HECTALIMOHAPHBIX PEKUMaxX padOThI B IHAMA30HE TOMYCTUMBIX HArpy30K.

31. OObsicHUTE, KaK BIUSIET HA paboTy TypOMHBI M3MEHEHUE ABJICHH Mapa B
KOHJIEHCATOpeE.

32. OnummTe nepexoIHbIe IPOLECCHl B TYpOMHE NpU HAOpOCe HArpy3KHu.

33. OObsicHUTE, KaKUM 00pa3oM CHIDKAIOT TEeMIIEpaTypHbIC HANpPsHKEHUS B
3JIEMEHTaxX 000PYAOBAHUS TP NEPEXOAHBIX PEKUMAX.

34. IToBpexaaemocth o0opynoBanus TOC.

35. Pacckaxkute 0 MaHEBPEHHBIX XapaKTEPUCTUKAX KOTIOB U TypouH TOC.

36. Pacckaxutre O BO3MOXKHBIX HapyLIEHUSX pabOThl KOTJIOArperaroB u
CHoco0ax X MpelOTBPALCHHUSL.



37. OnuiuTe OCHOBHBIE XapaKTEPUCTUKH B PEKUMAX ITyCKa KOTJIOB U TYpOUH.

38. OObsicHuTE OCOOEHHOCTH palbOThl JSHEPrOOJIOKOB Ha  TOIUIMBAX
YXYALIEHHOIO0 Ka4eCTBa.

39. JlaliTe onpeneiaeHue MOHATHIO «ITPUEMHUCTOCTH» YHEPrOOIOKOB.

40. OnummMre OCHOBHBIE NPHUYMHBI 3arpsA3HEHUM ITOBEPXHOCTEH Harpesa
DHEPreTUYECKUX KOTJIOB.

41. Paccka)xuTe 0 MAaHEBPEHHBIX XapaKTEPUCTUKAX KOTEJIBHBIX arperaTos.

42. Onumure OCHOBHBIE CMOCOOBI OYHCTKH OT 3arpsi3HEHUN Hapy>KHBIX
ITOBEPXHOCTEN HAarpeBa KOTJIOB.

43.  Onwummre cnocoObl MOBBILIEHNS MAHEBPEHHOCTH OJIOKOB.

44. Pacckaxure O NPUYMHAX KOPPO3UM IOBEPXHOCTEM HArpeBa KOTIOB M
crioco0ax ee CHUKEHUSI.

45.  Onumure HAAKHOCTh pabOThl KOTJIOArperaroB MNPy YaCTUYHBIX
Harpy3Kkax 3Hepro0JjoKoB.

46. PacckaxuTe O MpUYMHAX 3aHOCA COJSIMH IPOTOYHOM YacTH TypOUHBI,
Croco0ax ee ONpeesIeHUs] U CHIXKEHUS.

47.  OObsicHUTE, TOYEMY ITPUMEHSIETCS U KaKOBBI OCOOEHHOCTH COBMECTHOTO
CKMTaHUs TBEPJIOTO TOIUIMBA € Ta30M (Ma3yTOM) B IbLJICYTOJbHBIX KOTJIAX.

48. Kaxum ob6pazom obecrnieunBaercsi Oe3HaKUIHas paboTa KOHJAEHCATOPOB
IIPU SKCIUTyaTaIllii CHCTEM TEXHUYECKOTO BOJIOCHAOKECHHS?

IIpaxmuueckue 3a0anus

Typouna T-185/220-130-2 paGortaer mo TermioBoMy rpaduky. [lapameTpsr
napa HoMuHanbHbIe, 3BecTHBI Or = 1070 I'[Ix/4 u t,c = 120 °C. Haiitu pacxoz nmapa
Ha TypOWHY U MOIIHOCTH TYpOUHBL

Kak m3aMmenutcs gaBienue mapa B otoope TypOunsl Ha [1B]] mpu m3menenun
pacxona mapa B Typouny ¢ 900 kr/c 1o 800 kr/c?

Kak paccuuThiBaeTcs AaBiieHHE Mapa B OTOOpEe TypOMHBI MpPU YACTUYHOM
Harpy3ke IpH 3aJlaHHOM pacxojie Mapa Ha TypOMHY M H3BECTHBIX Iapamerpax
pacyeTHOro pexuma?

Kak paccuuthiBaeTcs Temmneparypa mapa B 0TOOpe TypOMHBI MpU YaCTUYHOM
Harpy3ke IpH 3aJlaHHOM pacxojie Mapa Ha TypOMHY M HU3BECTHBIX Iapamerpax
pacyeTHOTO pekuma?

Kak paccumThiBaeTcsi SHTajbIUs TMapa B OTOOpe TypOWMHBI MPH YACTUYHOMN
Harpy3ke MOpH 3aJlaHHOM pacxojie Mapa Ha TypOMHY U HW3BECTHBIX Mapamerpax
pacyeTHOTO pexkuma?

Kak paccuutbiBaeTcs paBieHHWE napa B IOAOTPEBATENE IIPU YACTUYHOU
Harpy3Kke MpH 3aJlaHHOM pacxojie Mmapa Ha TypOMHY U HW3BECTHBIX Mapamerpax
pacyeTHOTO pekuma?

Kak paccuntbiBaeTcs Temmeparypa Iapa B IOAOTPEBATENIC NPU YACTUYHOU
Harpy3ke MpH 3aJlaHHOM pacxojie Mapa Ha TypOMHY U HW3BECTHBIX Mapamerpax
pacyeTHOro pexuma?

Kak paccuuThpIBaeTCs S3HTANBIMSA Iapa B IOAOTpPEBaTENe IPU YaCTUYHOU
Harpy3ke IpH 3aJlaHHOM pacxojie Mapa Ha TypOMHY M H3BECTHBIX Iapamerpax
pacyeTHOro pexuma?



Onpenenute AaBjeHUE Mapa B 0TOOpPE TypOMHBI TPU U3MEHEHHUH pacxojia mapa
B TypOuny 1o 800 kr/c, ecnu ipu 900 kr/c naBnenue cocrasisuio 3,2 Mlla.

Omnpenenute, MPU KaKOM pacxojie nmapa B TypOMHY HEOOXOUMO MEePEKITIOUNTh
Jiea’paTop Ha MUTAaHUE OT CIEAYIOLIEro Mo Xoxy Boabl orbopa? Do=700 xr/c,
Pore0=1,2 MIla.

Omnpenenute, MPU KAaKOM pacxojie nmapa B TypOMHY HEOOXOUMO MEPEKITIOUYNTD
Jea’paTop Ha MHUTAHHWE OT CIEIYIOUIEro Mo XOAy Boasl oTOopa? Doy=900 xr/c,
Poren0=1,1 MIla.

Kak #W3MEHUTCS BHYTPEHHSSI MOIIHOCTH KOHJCHCAITMOHHOW TYpPOWHBI TIPH
CHIDKCHHUU JaBJICHUs Tapa B oTOOpax TypOMHBI (HAMpUMEp MOCIe XUMUYECKOU
ouncTkM) Ha 1%, ecnu Teronepena TypOUHbBI OCTAHETCS HEU3MEHHBIM?
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