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1. Ilesiu ocBoOeHMSI AU CIUTLIHHBI

K OCHOBHBIM ©eJAM OCBOEHHUS IHUCHMIUIMHBI «VICTOYHMKH M CHCTEMBI
TersocHa0xenus npeanpuatuii u XKKX» cienyer otHecTu:

— (popmupoBaHNe 3HAHUN O COBPEMEHHBIX MPUHIUIIAX, METO/IaX U CPEICTBAX
UCITOJIb30BAaHUSI TEIUIOBOM HEPrUU B CHCTEMAX OTOIUIEHHS M TEIUIOCHAOXKEHUS
IPOMBINIIEHHBIX 00beKTOB U JKKX, MpoeKTHpOBaHNWU CUCTEM TEIIOCHAOKEHUS;

— BBIpaOOTKAa HAaBBIKOB y CTYJIEHTOB CaMOCTOSATEIbHO (OPMYyIHpPOBaTh U
pelaTh 3a1a4u NOBBIIEHHS 3PPEKTUBHOCTH HCIIONb30BaHMsSI TEINIOBOW SHEPIUU B
CUCTEMAax TEIUIOCHA0KEHUSI, BO3MOXHOCTH CHW)KEHMsI 3aTpaT Ha IEpeKauky
TEIJIOHOCUTENS. W IOTEPh IIPU TPAHCIOPTHUPOBKE U PACIPEICICHUM TEIJIOBOU
DHEPIUH,;

— TOArOTOBKA CTYJEHTOB K  JCIATCIIBHOCTH B COOTBETCTBUU  C
KBATM(PUKALMOHHON XapaKTEPUCTUKON OakaaBpa MO HAINpPaBJIEHUIO, B TOM YHCIIE
(bopMHpOBaHWE YMEHHI MO BBISIBICHUIO HEOOXOAUMBIX YCOBEPIICHCTBOBAHUMN U
pa3paboTke HOBBIX, Ooiee 3Gh(PEKTHUBHBIX METOAOB U CPEACTB JOCTaBKH U
MCITOJIb30BAHUS TEMJIOBOW SHEPTUU Y TOTPEOUTENIA.

K ocCHOBHBIM 3agayamM OCBOEHHUS AUCHMIUIUHBI «VICTOUHMKUM U CHCTEMBI
TerocHaOxenus npeanpuatuii u XKKX» crienyer otHecTu:

— BbIPa0OTaTh HAaBBIKU Y CTYJEHTOB CAMOCTOATENBbHO (hOPMYIUPOBATh 3a1a4H
OPOEKTUPOBATh U  PACCUMTHIBATh IapaMETpbl CHCTEM  TEIUIOCHAOKEHUS
MIPOMBINIJICHHBIX 00BeKTOB U JKKX;

— Hay4MTh MBICIUTHh CHCTEMHO Ha MPUMEpax MOBBIIIEHUS 3HEPreTUYECKOU
3p(EKTUBHOCTH CHUCTEM  TEIUIOCHAOKEHHS] C YYETOM TEXHOJOTHYECKHX,
HKOJIOTUYECKUX U SKOHOMUYECKUX (PAKTOPOB;

— HAy4YUTh AHAJIM3UPOBATH CYLIECTBYIOLUE CHCTEMbI TEIJIOCHAOXKEHUS U
TEIJIONOTPEOJEHU U HMX DJIEMEHThI, pa3pabaTbiBaTh U BHEAPATH HEOOXOIUMBbIE
U3MEHEHUS] B HX CTPYKType C TO3ULUUNA MOBbIIEHUS A(P(HEKTUBHOCTH U
IHEProcOepeKEeHNU;

— JaTh HH(OpPMALMIO O HOBBIX METOAMKAX TPAHCHOPTUPOBKU TEIJIOBOM
HHEPruM MOTPEOUTENI0 B OTEYECTBEHHOM W 3apyOeXHOW MNpPaKTHKE, pPa3BUBATh
CIIOCOOHOCTH OOBEKTUBHO OLEHUBATh NPEUMYLIECTBA WU HEIOCTAaTKU CHCTEM
LHEHTPAIM30BaHHOTO U UHJIMBHU1yaIbHOTO TETNTIOCHAOXKEHHS,

— HAYYUTh aHAJIM3UPOBATH PE3YJIbTAaThl MOAEINPOBAHUS, IPOU3BOAUTH ITOUCK
ONTUMHU3ALMOHHOIO PELIEHUsI JJIi CHUCTEM TEeIUIOCHAOXKEHUS U  OTOIUICHUS
MIPOMBITIUIEHHBIX 00heKTOB U JKKX.

2. Mecto nucunmiuabl B ctpykrype OOII 6akanaBpuara
HucuunnuHa «VICTOYHUKM M CHCTEMbl TEIJIOCHAOKEHUS MNPEAnpUsITHI U

KKX» oTHOCHTCA K UncTy TPO(ecCHOHATBHBIX YUYEOHBIX TUCHUILIIMH BApUATUBHOM
4acTH OCHOBHOM 00pa30oBaTeIbHOM MporpaMMbl OakajgaBpHuara.



I[I/ICIII/IHJII/IHB. «/ICTOYHUKH W CHCTEMBI TEIJIOCHAOKCHUS Hpezmpmm/lﬁ 141
JOTN4YCCKH

KKX»  B3auMocBsa3aHa

u COACPIKATCIbHO-MCTOANICCKU

CJIEIyIOIIMMU JUCIUIUTMHAMU 1 pakThukamu OOIT:
B BapuaTtuBHO# yactu 6azoBoro nukia (b 1.2):
— DHeprocOepekeHre B TEIIOOHEPTETUKE U TETUIOTEXHUKE;
— CucteMbl OTOIJIEHUS, BEHTUISIUU U KOHAULIMOHUPOBAHUS BO3/1yXa;
— TexHOI0rn4YeCKre SJHEPTOHOCUTENN U SHEPTOCUCTEMBI PEAIPUITHIA;
— HarneraTenu u TemioBble ABUTATENH;
— KoTenpHble yCTAaHOBKM U TapOT€HEPATOPHI.

3. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS M0 TUCHUILJINHE
(MoyJ110), COOTHECEHHbIE C IIJIAHMPYEMbIMHU Pe3yJIbTaTaAMH OCBOCHHS
00pa3oBaTeIbHOI MPOTrPaAMMBbI

B pesynbrate ocBOEHUSA

JTUCIUTUTHBI
bopMHpYIOTCA  CIEAYIOUIME KOMIIETEHIMH M JOJIKHBI
CIIEIyIOIME PEe3yJIbTaThl OOYyYEeHHsI Kak 3Tan (POPMHUPOBAHHUS COOTBETCTBYIOLIUX

(Mmonmynst) 'y

KOMITCTCHITHM:
B pe3yabTare ocBOeHUsA
oOpa3oBaTeIbHOM
Kon —— IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB
KOMIIETEeHI[M U N 00yuyeHus Mo TUCHUILJINHE
00y4YaKOLIHIiCSl 10JIKEH
00J1a1aTh
OIIK-3 cIrocooeH 3HATh:
JIEMOHCTPUPOBATH ® METOJMKH cOOpa M aHaIM3a UCXOIHBIX
MIPUMEHEHHUE OCHOBHBIX JTAHHBIX 711 TPOSKTUPOBAHUS
Croco00B MOTyueHus, HEProOOBEKTOB U UX IIEMEHTOB B
npeoOpazoBaHus, COOTBETCTBUU C HOPMATHUBHOU
TpaHCIIOpTa U JOKyMEHTaluen
UCIIOJIb30BAHUS TCIIOTEL | yMeTh:
B TCINIOTCXHUYCCKHUX e coOupaTh M AHAIM3UPOBATH UCXOIHBIC
YCTaHOBKaX U CUCTECMax JaHHBIC AJIs1 HPOCKTUPOBAHUS
SHEPTOOOBEKTOB U MX IJIEMEHTOB B
COOTBETCTBUU C HOPMAaTUBHOU
JIOKYMEHTAIUEH;
BJIAJETh:
e MeToAaMU cOOpa M aHAJIM3a UCXOIHBIX
JTAHHBIX 711 TPOSKTHPOBAHUS
IHEProOOBEKTOB U UX IIIEMEHTOB B
COOTBETCTBUU C HOPMAaTUBHOU
JIOKYMEHTalHen
[IK-1 CII0OCOOHOCTD 3HATh:
MJIAHUPOBATh U ®  METO/Ibl BHIMIOJHEHHUS PACYETOB
OCYLIECTBISATH KOHTPOJIb TEXHOJIOTHYECKOTO 000pYA0BaHUS IO
JIEATEIIbHOCTH TIepcoHaa TUITOBBIM METOJUKAM;
10 SKCIUTyaTaluu

00yYaromuxcs
OBITh  JTOCTUTHYTHI




TpyOOIIPOBOJIOB U
000pyI0BaHUS TETUIOBBIX
cere

¢ MCTOAbI MIPOCKTUPOBAHUA
TEXHOJIOTUYECKOT0 000PyI0BaHUS C
HCIIOJIb30BAHUECM CTAHAAPTHBIX CPECACTB
aBTOMATHU3AIUU IPOSKTUPOBAHUS B
COOTBCTCTBHUH C TCXHUYCCKUM 3a1aHHUCM.

yMeThb:

®  BBINOJHATH PACYETHI TEXHOJIOTUIECKOTO
000pyI0BaHUS IO TUIIOBBIM METOIUKAM;

® [IPOCKTHPOBATH TEXHOJOTHUECKOE
000py10BaHUE C UCIOIb30BAHUEM
CTaH/IapPTHBIX CPE/ICTB aBTOMATHU3ALUH
MPOCKTUPOBAHUA B COOTBCTCTBHHU C
TEXHUYECKUM 3a/I[aHHEM.

BJIA/I€Th:

® HaBBIKAMU IPOBEJICHUS PACUETOB
9HEpProoOOpyI0BaHHS IO TUIIOBBIM
METOIHUKAM,

®  CIIOCOOHOCTBHIO MPOEKTHUPOBATH
TEXHOJIOTUYECKOe 000pyI0BaHHUE C
HCITIOJIb30BAHUCM CTaHAAPTHBIX CPCACTB
aBTOMATHU3AIIMU IPOSKTHPOBAHHS B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUEM

[1K-2

CTIIOCOOHOCTH YIPABIIATh
MIPOIIECCOM
IKCILTyaTalUH
TPyOOIIPOBOJIOB U
000pyTOBaHUS TETUIOBBIX
ceren

3HATh:
® MCTOABI BBITIOJHCHUSA ITIJIAHOBBIX
UCTIBITAaHUH ¥ PEMOHTOB
TEXHOJIOTHYECKOTO 000pyIOBaHHUS,
MOHTa)KHBIX, HAJIQJIOYHBIX U ITyCKOBBIX
pabor.
yMeThb:
®  BBINOJHATH U TUIAHUPOBATh BBHINIOJIHEHHE
MJIAHOBBIX MCIBITAHUN U PEMOHTOB
TEXHOJIOTHYECKOTO 000PYI0BAHUS,
MOHTaXXHBIX, HAJIAJOYHBIX U ITYCKOBBIX
pabor.
BJIAJI€Th:
¢ HaBbIKaMHU IMPOBCACHUS IMIIAHOBBIX
UCTIBITAaHUN ¥ PEMOHTOB
TEXHOJIOIMYECKOro 000py0BaHus,
MOHTa)XKHBIX, HAJIQJIOYHBIX U ITyCKOBBIX
pabor.

[1K-7

CIOCOOHOCTH K
BBIITOJIHEHUTIO
THAPAaBINICCKUX
pacyeToB, pacyeToB
TCIIJIOBBIX CXEM C
BbIOOpOM 000pYTOBaHUS
U apMaTyphbI

3HATh:
® METOJbI OLIEHKH TEXHUUYECKOTO
COCTOSIHUSI M1 OCTaTOYHOI'O pecypca
000py10BaHUsl, OpraHU3aluu
MpoUIaKTUYECKUX OCMOTPOB U
TEKYIET0 peMOHTa 000pyI0BaHUSI.
yMeThb:
®  BBINOJIHATH U TJIAHUPOBATH BHITIOJTHEHHE
OLIEHKH TEXHUYECKOI'O COCTOSIHUS U




OCTaTOYHOTO pecypca 000pyI0BaHUs,
OpPTraHU30BBIBATH TPODUITAKTHICCKHE
OCMOTPBI ¥ TEKYIIIUH PEMOHT
000pyI0BaHUS.

BJIA/I€Th:

® HaBBIKAMU IPOBEIICHUSI OIICHKH

TEXHUYECKOTO COCTOSIHHSI U OCTATOYHOTO
pecypca 000pyI0BaHus, OpraHU3aluu
MpoQUIAKTUIECKUX OCMOTPOB U
TEKYIIETO PEMOHTa 000pYI0BaHUSI.

I1K-10 CIIOCOOHOCTh 3HATh:
pa3pabaTsiBaTh ®  METOJIbI OOCTY)KUBAHUS
MEPOIPUATHS 110 TEXHOJIOTHYECKOT0 000py0BaHUS,
PETyJIMPOBKE, HATTAJKC COCTaBJICHUS 3as5BOK HA 000pyIOBaHUE,
TEIUIOBBIX CETEU U 3aracHbIC YacTy;
TEIIONOTPEOIIAIOIIHNX e [IpaBWiIa MOJATOTOBKH TEXHUYECKOMN
YCTaHOBOK JIOKYMEHTAILlUX Ha PEMOHT.

YMeTb:

®  BBINOJIHATH U IUIAHUPOBATH BHITIOJTHCHHE
00CITy>)KMBaHUS TEXHOJIOTMYECKOTO
000pyI0BaHUs;

®  COCTaBJIATH 3asBKH HA 000PYJIOBaHHE,
3aIacHbBIC YacTH,

® [IOATOTABJIMBATH TEXHUYECKYIO
JOKYMEHTAIUIO HA PEMOHT.

BJIA/IETh:

® HaBBIKAMHU OOCITY)KUBAHUS
TEXHOJIOTHYECKOr0 000y IOBaHHUS,
COCTaBJICHUS 3as5BOK Ha 000pYIOBaHUE,
3aIacHbBIC YaCTH.

4, CtpykTypa u coaepkaHue TUCUUILINHBI

OO6miast TPyJI0€MKOCTh JAUCIHUIUIMHBI COCTaBisieT 4 3a4eTHBIC €IUHUIIBI, T.C.
144 akamemuyeckux dYacoB (M3 HUX 45 dYacoB — caMmocTosATeNlbHas paboTa
CTYJICHTOB).

Pazpensr  muctmmuimabl  «VICTOYHUKM M CHCTEMBl  TEIJIOCHAOKEHUS
npeanpustui 1 JKKX» n3ydarorcs Ha 4eTBEpTOM Kypce B BOCBMOM CEMECTPE.

Crpykrypa U cojaep)KaHue JUCHMIUIMHBI «VICTOYHUKM UM CUCTEMBI
terocHabxenus npeanpustail u JKKX» mo cpokam u Bujam paboThl OTPaKEHBI B
[Ipunoxenun 1.

Copep:xanue pa3aesoB JUCHUIINHbBI

BocbsMmoii cemecTp

Tema 1. BBenenue

[Ipenmer, 3amaum U CcoJAEpKaHWE JUCHMIUIMHBL. MecTo  cucTeM
TEIUIOCHA0KEHUSIB CTPYKTYPE dHEPreTUYecKoro komruiekca npeanpustus u KKX.



[TpuHiunel >PGEKTUBHOTO UCIHOJIb30BAaHUSI TEIJIOBOW SHEPrMM B CHCTEMax
TerocHa0)eHuss. OCHOBHBIE TEPMUHBI M OTIPEACIICHHUS.

Tema 2. Pacuer TemJ10BOro noTpedaeHus

Ce3onHas Harpys3ka. Pacuer oTmycka temyia Ha otoruieHue. OnpeneneHue
pacxoza Teria Ha OTOIUIEHME IO IUIOIIaAN 3acTpOMKHU. Pacuer ormycka Temnsa Ha
BeHTWIILMIO. Kpyrnoroguunas Harpyska. Pacuer rogoBoro oriycka Teruia.
I'padpuk  NpONOIKUTENBHOCTH  TEIJIOBOM  Harpy3ku. BoasgHble cuctemsl
TEIUIOCHA0KEHUSI.

Tema 3. PeryiupoBaHue TEIJIOBOH HATPY3KH

TemnmoBble XapaKTEPUCTUKH TEIUIOOOMEHHBIX araparoB. KadecTBeHHOE
peryJIupoBaHUE  OJHOPOJHOW  Harpy3ku. KadecTBeHHOE  peryJrupoBaHUE
Pa3HOPOJIHOM Harpy3ku. KadecTBEeHHOE peryJMpoBaHHE II0 OTOMHUTEIIBHOU
Harpy3ke. ['paduxu pacxoma Boael u Temmepatrypsl Ha ['BC. IlentpanbHoe
peryJupoBaHue 1O coBMelleHHOM Harpy3ke otomieHuss u I'BC. LleHtpanbHoe
peryJIMpoBaHKE MO COBMEIICHHOW HArpy3Ke 3aKpbITHIX CUCTEM TEIJIOCHAOKEHUS.
KauecTBeHHOE peryampoBaHue Mo COBMEIIEHHON HArPy3Ke B OTKPBITHIX CUCTEMAX.
KauyecTBEeHHO-KOJIMYECTBEHHOE PETYIUPOBAHHUE.

Tema 4. UICTOYHUKY TeNJIOCHAOKEHHUS
TeruioBass cxemMa BOJOIPEMHOM KOTENbHOW. TeruioBasg cxema NapoBOU
KOTeJIbHOU. TernoBas cxeMa napoBoaorpeiiHoi korenpHol. TemnoBas cxema TOL.

Tema 5. Pacuer TeIJI0BBIX cXeM KOTeJbHBIX U TIL]

OOmue moJIOKEHUS pacyeTa TEIUIOBBIX CXeM KOTelbHBIX. OCOOCHHOCTH
pacuera TEIUIOBBIX CXEM BOJOTPEHHBIX KOTEIbHBIX. Pacuer TEemaoBOW CXEMBbI
apoBOM KOTenbHOM. Cxembl oTitycka teruia ot TOLI.

Tema 6. Bononoaroroska

[Tpombinennass Bogonoarotoka. Ouuctka Boabl mist JKKX. Iloaroroska
BOJbI I KOTEIbHBIX. YCTAaHOBKM YMATYEHHUS TMEPUOIUYECKOrO JICUCTBUSI.
VY CTaHOBKM yMSITUEHHUS HEMIPEPHIBHOTO JACUCTBUS. Y CTAHOBKU 00€3KEIE3UBAHMS U
bunbTpamnmu. CopOIMOHHBIC YCTAHOBKHU. Y CTAHOBKHA OOPAaTHOTO OCMOCA.

Tema 7. I'mapaBianyecKuil pacyeT TEILIOBbIX ceTel

CxeMbl u KoH(UTrypanuu TeIUIOBBIX ceTeil. (OCHOBHBIE pacyeTHbIE
3aBUcUMOCTH. [lopsimok ruapaBaudeckoro pacdera. [lbesomerpuueckuii rpaduk
TerioBo  cetd. (OCOOEHHOCTH THAPABIMYECKOTO pacdera MaporpoOBOJIOB.
OcobeHHOCTH pacueTa KOHACHCATOMPOBOIOB. PexXuM naBieHUs B CETU U BHIOOP
cXeMbl a0OHEHTCKOTro BBoJa. ['MApaBIMYECKHd pEXUM TEIJIOBBIX CETEH.
ComnpoTuBiieHne ceTH. BkiItoueHne HaCOCHBIX MOACTaHIUM. PaboTa ceTu ¢ AByms
ucTouHnkamu nutanus. KonbleBas ceTb. BkitoueHHE HACOCHBIX MOJACTAaHIMM B
CETU C JIBYMSI ICTOYHUKAMU NMUTAHUA. [ MApaBINYECKUN PEKUM OTKPBITHIX CUCTEM
TEIJI0CHAOKEHUS.


http://www.water-technics.ru/vodopodgotovka/vodopodgotovka/promyshlennaya-vodopodgotovka/podgotovka-vody-dlya-kotelnykh/
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Tema 8. O0opynoBaHue TENJIOBBIX ceTel

[Ipoknagka TpyOompoBogoB. Omnopsl  TpyOompoBoaoB. KommeHcarus
TeMIiepaTypHbIX Aedopmanuii. OcCOOEHHOCTH TEeMITepaTypHON KOMIICHCAITUHN TPH
OeckaHaIpHOW MpOKIaaAKe. PagnanpHas KOMIIEHCAITS.

Tema 9. TennoBoii pacuer TPyOONPOBOAOB

HazemHass  mpokiiagka  TpyOOIIpOBOOB. [Tom3emHass ~ mpokiajaka
TpyOomnpoBojoB. [loa3emHas OeckaHanbHast OAHOTPYOHas npoxianaka. [Tonzemuas
OeckaHalpHasi JBYXTpyOHas mnpokiaaka. llog3emMHas kaHaibHas MPOKIAIKA.
TemoBele nmoTepu TpyOoIpoBoAa. Temnon3omnsnus TpyOOnpoBOIOB TEIIOCETEH.
TpeboBanusl, MpeIbABIsIEMBIE K TEIION30JIILIMOHHBIM MaTepragaM U X CBOKCTBA.
Tennon3onAUnOHHbIE MaTepuaibl, U3AEIUd U KOHCTPYKIMU IPU HAI3EMHON U
MOJ3EMHOM MPOKJIaJKax TEIUIOBBIX ceTed. TemIon3oisuoHHbIe MaTepualbl U
KOHCTPYKIIMM  OecKaHalbHBIX MNPOKIaAOK. JledekTsl mpenn30JnpoBaHHBIX
TPyOOIIPOBOJOB B CUCTEME TEILNIOCHAOKEHHUS.

Tema 10. PaumoHaJIbHAsI CTPYKTYPA TEILUIOBBIX CeTeH

OCHOBHBIE HENOCTATKM COBPEMEHHBIX TEIUIOBBIX ceTeil. ['mapaBnnueckas
YCTOMYMBOCTh  CeTU. HeuTpanbHple  TOYKH.  YIPaBIIEMOCTh  CUCTEMBI.
PezepBupoBanue. Bpibop cxem mnoakitoueHuss aOOHEHTCKUX — YCTaHOBOK.
Ha3nauenue u 000py0BaHUE TEIUIOBBIX MyHKTOB. LleHTpaibHBIA TEMIOBOM MyHKT
(LITIT). IIpucoenvHeHWe CHUCTEM OTOIUICHHS K TemioBbiM ceTsim B WTIL.
[IpucoenvHenue cucTeM ropsiaero BOJAOCHaOXeHUs K TeruioBbiM cetsasm B UTII.
ABTOMATU3UPOBAHHBIC TEIJIOBHIC ITYHKTHI.

Tema 11. Mcnosb30BaHHEe BTOPMYHBIX JIHEPropecypcoB B cCHCTeMax
TeIJIOCHAOKEeHU

[ToTeHmanbHble 3amachkl BTOPUYHBIX B3HEpreTudeckux pecypcoB (BOP).
BropuuHbie 3HEpropecypcbl NPOMIPEANPUITHI, HCIOJIB3YEMBIE NI T'€HEpPALUUU
TEIUTOTHI. IX KOJIMYECTBO, MapaMeTphl, JOJISI ITOJIE3HOTO UCITOIb30BAHUS B CUCTEMAX
TersiocHa0xkeHus. [IpoexT 1y cucTteMbl TpaHcnopTa TeroBol sHepruu. [Ipoekr
JUTs1 OOOPOTHBIX M MPSMOTOYHBIX CUCTEM TEXHUYECKOTO BOJIOCHA0KEHHSI TETLITOBBIX
AJICKTPUYECKUX CTAHIIHM.

5. O6pa3oBaresibHbIE TEXHOJIOTHU

Mertonuka npenogaBaHus — AUCHUIUIMHBL  «VICTOYHUKM UM CHUCTEMBI
terocHaOxenus npennpustuii u JXKKX» u peanuszanus KOMIETEHTHOCTHOTO
MOAX0/1a B U3JIOKEHUU M BOCTIPUATHHI MaTepualia MpeyCMaTpruBaeT UCIIOIb30BaHUE
CICAYIOIIMX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM MPOBENECHUS TPYIIIOBHIX,
WHJUBUAYAJIbHBIX, Ay IUTOPHBIX 3aHSATHUH B COYETAHUU C BHEAYIUTOPHOUM pabOTOM ¢
1e7bI0 (POPMUPOBAHUS U PA3BUTHS MPO(PECCHOHATBLHBIX HABBIKOB 00YYarOITUXCS:

— MOJTOTOBKA K BBITIOJIHEHUIO MPAKTUYECKUX PabOT B ayJAUTOpUSIX By3a M Ha
MOITHOCTSIX TPEANPUITUN-TIAPTHEPOB,;



— 3alUTa U MHAUBUIyaIbHOE 00CYKIEHHUE BBIMOJHIEMBIX 3TAllOB PaCUETHOTO
3aJaHus;

— MOJATOTOBKA, MPEACTABICHUE U O0CYX IECHUE MPE3CHTAIIMI HAa CEMUHAPCKUX
3AHSITUSAX;

— OpraHu3aIys U MPOBEeHNE TEKYIIEro KOHTPOJIS 3HAHUH CTYIEHTOB B (hopme
0JIaHKOBOTO TECTUPOBAHUS;

— TMPOBEICHUE HWHTEPAKTUBHBIX 3aHATHU MO MNOPOLEAYPE IOJATOTOBKH K
UHTCPHET-TECTUPOBAHMIO Ha caiiTax: I-exam.ru, fepo.ru;

— UCIIOJIb30BaHUE HMHTEPAKTUBHBIX (POpM TeKyIlero KOHTpOJs B (opme
ayAUTOPHOTO U BHEAYIUTOPHOTO MHTEPHET-TECTUPOBAHUS;

— MPOBEAECHHUE MAaCTEP-KIACCOB HKCIEPTOB U CHEHUAIMCTOB MO METOJaM
COBPEMEHHOT0 MpoeKThupoBaHus U 3D-momenupoBaHus CUCTEM TEIJIOCHAOKEHUS
MPOMBINLICHHBIX 00beKTOB U JKKX, a Taroke 3 peKTUBHBIX METOI0B IKCILTyaTaIluy
000py1oBaHUs U 0OBEKTOB YHEPTETUUECKUX MPOMBIIIJIEHHBIX CUCTEM.

VY nenwHbIN BeC 3aHITUH, TPOBOIUMBIX B HHTEPAKTUBHBIX (hopMax, ONpeiesieH
IJ1aBHOM TII€IpI0 00pa30BaTENbHOM IPOrpaMMbl, OCOOCHHOCTHIO KOHTHHICHTA
oOyyarommxcsi H  COACpKaHUEM JUCHUIUIUHBI «VICTOUHMKM U CHUCTEMBI
TeruiocHa0xeHus npeanpusatuii u JKKX» 1 B 11eJI0M 10 JUCIMIIIIMHE COCTABIISIET
50% ayauTOpHBIX 3aHATHNA. 3aHITHS MPAKTHYECKOTO THIA COCTaBIAIOT 33% oOT
o0beMa ayTUTOPHBIX 3aHATHM.

6. OueHovHbIE CpecTBA /51 TEKYIIEro KOHTPOJIA yCIeBaeMOCTH,
NMPOMeKYTOUYHOI aTTeCTAlMHU 110 UTOraM OCBOEHUS TUCIHHUIJIMHBI U Y4eOHO-
MeTOINYeCcKoe ofecneyeHue caMoCTONATeIbHOI padoThl CTYIeHTOB

B mnpouecce 00yueHMs HUCHOJB3YIOTCS CJEAYIOUIME OLIEHOYHbIE (OPMBI
CaMOCTOATENbHON pabOThl CTYIEHTOB, OLEHOYHbIE CPEJCTBA TEKYIIEr0 KOHTPOJIS
YCIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIIH:

B BocbMOM cemecTpe:

- TIOITOTOBKA M BBICTYIUIEHUE HA CEMHUHAPCKOM 3aHATUM C MPE3CHTALMEH U
oOcyxneHnemM Ha Temy «Bunabl cucrem TemnocHaOXeHUs, BbIOOp MeToaa
pPEryJIMpOBAHUS  TEIJIOBOM  Harpy3ku»  (MHIMBHAYAJIbHO  JUISI  KaXXJIOTO
oOyuatoierocs);

- BBINOJIHEHHWE pacyeTHOro 3agaHus «Pacder cucTteMbl TEIIOCHAOKEHHUS
palioHa XKUJIOM 3aCTPOMKH (110 BapHAHTaM )».

OueHoYHbIE CpEACTBA TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH BKIIIOYAKOT
KOHTPOJIbHBIE BOMPOCHI U 3a7aHusl B opMe OJIAaHKOBOTO M (WJIM) KOMITBIOTEPHOTO
TECTUPOBAHUS, AJI1 KOHTPOJIS OCBOEHUS OOYYAIOIIUMUCS Pa3JeiOB TUCIUILINHBL,
3alUTa OTYETOB MO pacueTHOU padoTe.

OOpa3ipl TECTOBBIX 3aJaHMM, 3aJaHUl pPAaCUETHBIX pabOT, KOHTPOJIBHBIX
BOIIPOCOB M 3aJlaHUi JJIi TMPOBEACHUS TEKYIIEro KOHTPOJsS, INPUBEICHBI B
MPUIOKEHUSX.

6.1. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl POBeeHUS POMEKYTOUHOM aTTeCTAlNU
00y4aroIuXcs Mo JUCUUIINHE (MOXYJIIO)



6.1.1. IlepeyeHb KOMIETEHUUH C YKAa3aHUEM 3TANOB UX (popMHUPOBaHUS B
npouecce 0CBOCHHS 00pa3oBaTeIbHOIH NIPOrpaMMbl

B pe3ynbprate oCBOCHHS TUCIUTLIINHBI (MOIYs) (DOPMHUPYIOTCS CICAYIONINE
KOMIIETEHIIUHU:

Kon B pe3yabTare ocBOeHUS 00pa30BATEILHON NPOrPaMMbl 00y4alOIIMACS
KOMIIeTeHI[HH JA0JIzKeH 00/1a1aTh

OIIK-3 CIOCOOEH JIEMOHCTPUPOBATh NMPHUMEHEHHE OCHOBHBIX CIIOCOOOB MOJIYYCHHUS,
mpeoOpa3oBaHus,  TpPaHCIOPTa M HUCHOJB30BaHUSA  TEIUIOTHl B
TCINIOTCXHUYCCKUX YCTAHOBKAX U CUCTCMAX

[K-1 CHOCOOHOCTh IJIAHUPOBAaTh M OCYIIECTBISATH KOHTPOJIb JAESITEIbHOCTU
NepCcoHaNa MO AKCIUTyaTallid TPYOOIPOBOJIOB M OOOPYAOBAaHMS TEIIOBBIX
ceren

IK-2 CIIOCOOHOCTh  YNPABJIATh TMPOIECCOM JKCIUTyaTallid TPyOONPOBOAOB U
000pYyI0BaHUs TEIUIOBBIX CETE

[K-7 CIIOCOOHOCTh K  BBITIOJHEHUIO THAPABIUYECKHX pPAacyeToOB, pPacueTOB
TEIUIOBBIX CXEM C BEIOOPOM 000pYAOBaHHUS U apMaTyphI

[1K-10 CHOCOOHOCTh pa3pabaTbiBaTh MEPOIPHUATHS IO PEryJIUpPOBKE, Hallagke
TEIUIOBBIX CETEH U TEIJIONOTPEOISIONMIMX YCTAHOBOK

B nporiecce ocBoeHust 00pa3oBaTebHOM MPOTPaMMBbI JaHHBIE KOMITIETCHIIUH, B
TOM YHCJIC UX OTACJIbHbIE KOMITIOHEHTHI, (GOPMUPYIOTCS MIOSTAITHO B XOJI€ OCBOCHUS
OOyYarOIMMHUCS JUCHUIUIMH (MOJIyJieH), MPAaKTUK B COOTBETCTBUMU C YUEOHBIM
IUTAHOM U KaJICHJIApHBIM rpadukoM yueOHOTO Ipoliecca.

6.1.2. Onucanue nmoka3arejieid ¥ KpUTEpHEeB OLICHMBAHUS KOMIICTEHIIUI,
¢GopMupyemMbIX 10 HTOraM OCBOCHUS JUCUMILIMHBI (MOIYJIsl), ONMCAHUE HIKAJ
OLICHUBAHMSA

[lokazareneM OLICHMBAHUS KOMIICTEHIIMA HAa pPa3jJW4yHbIX JTamax Hx
(bopMHpOBaHUS SBISETCS JOCTHKEHUE 00YUYalOIUMHUCS TUTAHUPYEMBIX PE3YIbTaTOB
0o0y4eHUs MO JUCHUIUIUHE (MOYJIIO).

OIIK-3 - cmocoOeH JeMOHCTPUPOBATh TPUMEHEHHE OCHOBHBIX CIIOCOOOB TOJYYEHUS,
npeoOpa3oBaHus, TPAHCTIOPTA M UCTIOJIB30BAHUS TEIUIOTHI B TETNIOTEXHUYECKUX YCTAHOBKAaX H
CHACTEMAX

Kpurepun onennBanns
Ounenka Ounenka Ounenka
«HEYIOBJICTBOPHUT | «yAOBJeTBOpHUTE | OLEHKA «XOPOLIO» | «OTJIHYHO)»
Toxasarear, €JIbHO» WIH JIBHO» WJIH WJIH NOBBIIIEHHbIN WA
OTCYyTCTBHE HHM3KO# YPOBEHb | YPOBEHb OCBOCHHUS | BBICOKHH
cpopmupoBaHHOC OCBOCHUA KOMIIETEeHIIUH YPOBEHb
TH KOMIIETCHIM U KOMIIETEHIIUH OCBOCHUA




KOMIICTCHI

7414
3HATh: OO0yyarommuiics OO0yyarormiics OO0yyarormiics OO0yuarornuii
METOAUKH ACMOHCTPUPYECT JEMOHCTPHUPYET JIEMOHCTPUPYET ca
c6opa 1 TIOJTHOE OTCYTCTBHE | HEIOJIHOE YaCTHYHOE JIEMOHCTPHP
AHAIH3A WIM HEJAOCTATOYHOE | COOTBETCTBHUE COOTBETCTBHE yeT HOJIHOe
MCXOHBIX COOTBETCTBHE CIIC Y FOTIIHX CIICIYIONIMX 3HAHUU: | COOTBETCTBU
AHHBIX LTS CIEIYIOIINX 3HAHNN: | 3HAHWI: METOIUKHU cOopau | e

A METOJHMKHU cOOpa M | METOJIUKHU cOOpa | aHaM3a UCXOMHBIX | CICIYIOIIMX
MIPOEKTUPOBAH .
s aHaJIn3a UCXOAHBbIX | U aHAJIM3a JaHHBIX OJI 3HAaHUU:
IOAHHBIX I HCXOOHBIX MIPOCKTUPOBAHUS MCTOAUKH
YHEPTrOOOBEKT 5
OB 11X MIPOCKTUPOBAHUS JTAHHBIX IS 5HeproobsekTOB M | C00pa
EMEHTO SHEProOOBEKTOB U | TPOCKTUPOBAHMS | KX AJIEMEHTOB B aHanu3a
TOB B
X DJIEMEHTOB B SHEProOOBEKTOB | COOTBETCTBUH C HUCXOOHBIX
COOTBETCTBUU 0 AHHBIX UL
. COOTBETCTBUH C M MX 2JIEMEHTOB | HOPMATUBHOI A Al
o HOPMAaTUBHOM B COOTBETCTBUHU C | TOKYMEHTALUEU IIPOCKTUPOB
HOPMaTHUBHOM . N
OKYMCHTALLIC JOKYMEHTaIueu HOpMaTUBHOU , HO JIOIYCKArOTCs aHusA
11 o
ROKY t JOKYMEHTAlUEH | He3HAUYHTEIbHbIE BHEProoOne
1 . Jlonyckarorest OLINOKH, KTOB U UX
3HAUYUTCIIbHBIC HETOYHOCTH, JJIEMEHTOB
OIINOKH, 3aTpyAHCHUS IPU B
IPOSBIAETCA AHAIMTHYECKUX COOTBETCTE
HEJIOCTATOYHOCTh | ONEpalHusX. _—_
3HaHUU, I10 ?Hﬂy HOpMaTI/IBH
HoKasareJex, .
N oM
oOyJaroruiics
JIOKyMEHTA
HUCIIBITHIBACT "
3HAUMTEIbHbIE HHCI’%
3aTpyAHEHUS TIPU » CBOOOIHO
OTIepUPOBAHUH OTIEpUpyeT
3HAHUSIMH [IPH UX nprodpe-
HepeHoce Ha TCHHBRIMH
HOBBIE CHTYAIlHH. SHAHUAMH.
yMeThb: OO0yuJatomuiicst He OOyuatomuics Oo0yuatommiics OO6yuarommit
cobupars u yMEET WU B JIEMOHCTPHPYET JIEMOHCTPHPYET cs
aHanTM3MpoBar | HEAOCTATOYHOM HETOJIHOE YACTUYHOE JIEMOHCTPHP
b HCXOJTHBIC CTETEHH yMeeT COOTBETCTBHE COOTBETCTBHE yeT MOJIHOE
JaHHBIE IS cooupats u CIIeTYIOIIUX CIIEIYIOIMX YMEHUIA: | COOTBETCTBH
npoekTHpoBan | AHATH3HPOBATE YMCHHIA: cobuparhb u e
- MCXO/HBIC IaHHBIe | COOMpATh U aHaIM3UPOBATH CIEAYIOINX
SHEProoGBEKT hiae: AHaJIU3UPOBATH HUCXOJHBIC TaHHbIE YMgHHW
OB ¥ JIX IIPOEKTUPOBAHHUS HUCXOIHBIC JUISE cobupats H
»JIEMEHTOB B 9HEProoOBHEKTOB 1 | AHHBIC IS IPOEKTUPOBAHUS aHAJIN3NPOB
cooTBeTcTRHM | AX DJICMCHTOB B IPOCKTUPOBAHUS | sHeprooObekToB u | 4Th
c COOTBETCTBHUH C DHEProoOBEKTOB | UX HIEMEHTOB B MICXOJIHBIE
HOpMaTHBHOI HOPMAaTHUBHOMN Y UX DJIEMEHTOB | COOTBETCTBHUH C AAHHBIC JUIA
JIOKyMEHTaIIHe JIOKYMEHTaIueH, B COOTBETCTBUU C | HOPMATUBHOM IIPOCKTHPOB
i BBIIIOJHATH HOPMAaTHBHOU JIOKyMEHTaIEH. aHusd
IPOEKTHEIE JOKYMEHTALUEN. | YMeHHUsI OCBOEHBI, HO SHEProoobe
pacyeThl Jomyckarorcs JIONIyCKAaKTCsA KTOB U HUX
3HAYHUTEIbHBIC HE3HAUYHTEIIbHBIC AJIEMEHTOB
OIINOKH, OIINOKH,
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MPOSIBIISIETCSI HETOYHOCTH, B
HEIOCTATOYHOCTh | 3aTPyIHECHUS IPU COOTBETCTB
YMEHHH, 110 Py AHAJIMTHYECKUX HH C
nokazarenei, ONepaLHsX, MEPEHOCE | yonvarypH
o0ydarommuiics yYMEHHI Ha HOBBIC, oit
UCIIBITBIBAET HECTaHIapTHBIC
JOKYMEHTA
3HAYUTENIbHBIE CHUTYAIIHH. )
3aTpy/IHEHHS TIPH THCH.
OIEPHPOBAHUH Cpobonno
YMEHHUSIMH TIPU UX Oncpupyer
nepeHoce Ha nprodpeTeH
HOBBIC CHTYAIHH. HBIMH
YMEHHSMH,
OPUMEHSIET
uX B
CHUTYaIHSIX
MOBBIIIIEHHO
i
CIIO’KHOCTH.
BJIAJeTh: OOyuaromuiicst He OO6yuarommiics OO0yuarormiics OO0yuarorwii
METOIaMH BJIaJCeT WK B BJaeeT YaCTHUYHO BIIAJICET Cs B TTOJTHOM
c6opa u HEJI0CTaTOYHOH MeTozaMu cbopa | Merogamu cbopau | obbeme
aHAIN3a CTCIICHU BIAACCT ¥ aHaJIHN3a aHaJIN3a UCXOOHBIX | BIAACET
HCXOTHBIX MeToiaMu cO0pa U | yexomHbIX JaHHBIX I METOIaMH
JAHHBIX JIJIS aHaJIn3a NUCXOAHBbIX JAaHHBIX IS MPOEKTUPOBAHHUS C60pa u
npoexTupoBay | AAHHBIX JUL IPOCKTHPOBAHHS | SHEProOOBbEKTOB 1 | AHAIM3A
us HPOCKTUPOBAHUA SHEPrOoOOBEKTOB | MX AJIECMEHTOB B HCXOTHBIX
3HEProoOBEKT SHEProOOBEKTOB M | i yX 3JIEMEHTOB COOTBETCTBUU C JAHHBIX 1A
OB 1 UX UX JICMCHTOB B B COOTBETCTBHHU C | HOPMATUBHOM HPOCKTHPOB
3IIEMEHTOR B COOTBCTCTBUM C HOPMATUBHOM JIOKYMEHTAaIIUEH, aHus
COOTBETCTRUH HOPMaTHBHOM JIOKYMEHTAIIUEH | HaBBIKM OCBOEHBI, HO HHEProodbLe
C AOKyMCHTallMEH B HETIOJIHOM JIOILYCKAIOTCS KTOB U UX
HOPMATHBHOI o0BeMe, HE3HAYUTEbHbIC 3JIEMEHTOB
JIOITyCKaIOTCs OLIMOKH, B
JOKyMEHTaIue
o 3HAYUTECIILHBIC HETOYHOCTH, COOTBETCTB
" OIIMOKH, 3aTpyAHECHUS IPU I C
MPOSIBIISIETCSI AHAJTMTHYCCKUX HOPMATHBH
HEJ0CTaTOMHOCTE | ONEpALAX, nepenoce |
BJIaJICHUSI YMEHWH Ha HOBBIE,
HABBIKAMH 110 Psily | HECTAHIAPTHBIC JIOKyMCHTa
HoKasareJiei, CHUTYaIHH. HHcH,
OO6yyaroruics CBOOOJIHO
HCTIBITHIBACT NPUMEHACT
3HAYHTENILHBIE IIOJTySCHHBIC
3aTpyAHEHUS TIPH HaBbIKH B
MIPUMEHEHUU CUTyalusax
HABLIKOB B HOBBIX TIOBBITICHHO
CUTyalusx. 1
CIIOKHOCTH.

IIK-1 - cnocoOHOCTh IUIAHUPOBATh U OCYIIECTBIISTH KOHTPOJIb JEATEIBHOCTH MEepCoHala Mo

OKCILTyaTaluun pr6OHp0BO,[[OB n 06opyz[0BaH1/151 TEIUIOBBIX CeTel

3HATb:

OO0yyarorumiics
JIEMOHCTPHPYET

OO0yyarorumiics
JEMOHCTPHUPYET

OO0yuarorumiics
JIEMOHCTPHUPYET

OO0yuarormiics
JIEMOHCTPHUPYET
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METOIEI TIOJIHOE OTCYTCTBHE HEIIOJIHOE YaCTUYHOE TOJTHOE
BBITIOJIHEHUAS WJIM HEAOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
pacueToB COOTBETCTBUE CIEIYIOLINX CIEYIOIINX CIIEYIOIINX
TexHonoruyec | CICAYIOIMX 3HAHUM: 3HaHHUM: 3HAHWH: METObI 3HAHUM:

KOT'O METOAbI BBITIOJIHEHUS | METOJbI BBIOJIHEHUSI METObI

060pyLOBAHHS pac4ueToB BBITIOJIHEHUS pacyeToB BBIIIOJIHEHUSA

1O THIIOBEIM TEXHOJIOTHYECKOT 0 pacyeToB TEXHOJIOTUUYECKOT | PACUETOB

METOANKAM, 000pyI0BaHUs 11O TEXHOJIOTHYECK | 0 000pyIoBaHUs | TEXHOJOTHYEC

METOIbI TUIIOBBIM oro 10 TUIIOBBIM KOT'O

npoekTupoBan | METOAUKAM, 000pYIOBaHUS | METOJHUKAM; 000pyI0BaHU

- METOIbI IO TUIIOBBIM METOIbI A 110 TUIIOBBIM

TexHosoruuec | HIPOCKTHPOBAHUA MCTOJUKaM, [IPOEKTUPOBAHUA | METOJAMNKAM,

KOT'O TEXHOJIOTHYECKOT 0 METObI TEXHOJIOTUYECKOr | METOIBI

OGOpy,Z[OBaHI/ISI 060pyl[OBaHI/ISI C IMPOCKTUPOBAH 0 O60py,I[OBaHI/I$I MMPOCKTUPOBA

c HUCII0JIb30BAaHUEM us c HUA

HUCIIOJIb30BAHU CTaHJapTHBIX TEXHOJIOTUYECCK | UCIIOJIb30BaHuEeM | TE€XHOJIOrnu4yec

eM CpCaACTB oro CTaHJAPTHBIX KOTO

cTaHmapTHRIX | ABTOMAarH3anuu 000pyIOBaHUS | CPEICTB 000pyI0BaHU

CpeJICTB IMPOCKTUPOBAHUA B C aBTOMAaTH3allH AC

aBTOMATHU3AIIH COOTBETCTBHH C HCIIOJIBb30BaHU MPOCKTUPOBAHUS UCIIOJIBb30BAHU

" TEXHUYCCKUM €M B COOTBETCTBHUU C | EM

IPOEKTUPOBAH 3a1aHUEM CTaHJApPTHBIX TEXHUUYECKUM CTaHAAPTHBIX

HUd B CpCICTB 3aJaHUEM, HO CpeNCTB

COOTBETCTBUH aBTOMATHU3alll | JOIyCKAOTCS aBTOMAaTH3aIu

C TeXHUYECKIM U HE3HAYUTEIIbHBIC "

. IPOEKTHPOBaH | OLUIMOKHY, POEKTHPOBA
Us B HETOYHOCTH, HHS B
coorBercTBuy | SATPYAHCHWHIIDH | ooorpercTBHM
¢ TexHuueckum | AHATHTHICCKIX C

onepauusx.
3aJITaHUEM. TEXHAYECKUM
Homnyckatorcst 3aJaHHEM,
3HAYNUTEIbHBIE CBO0OOHO
OIINOKH, OIIEPUPYET
MPOABIACTCA MPUOOPETSHHBI
HEAO0CTAaTOYHOCT MU 3HAHUSIMHU.
b 3HAHHUH, 1O
pAany
MoKazaTeliew,
oOyJaronuics
HUCIIBITHIBACT
3HAYUTEIbHBIC
3aTpyIHEHUS
pu
OIIEPUPOBAHUN
3HAHUAMU IIPU
HX TIEPEHOCE Ha
HOBBIE
CUTYyaIIUH.

YMeTh: OO0yyarommuiics He OOyuarormiicss | OOyuaronuiics OO0yuarormiics

BBITIOJIHSTH YMEET WU B JIEMOHCTPUPYET | IEMOHCTPUPYET JIEMOHCTPUPYET

pacyeThl HeJIOCTaTO‘IHOﬁ HCIIOJIHOC HYaCTUYHOC IIOJIHOC

TeXHoJoruuyec | CTENCHH yMEET COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE

BBIIIOJTHATH PACUYCThI ClIeAyromux CJICAyromux CJICAYIOImuX
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KOTo TEXHOJOTHYECKOTO YMEHMI: YMEHHI: YMEHHI:
o0opyoBaHusl | 000PYIOBAHUS 10 BBITIOJIHATH BBITIOJIHATH BBITIOJIHATH
10 TUITOBBIM TUTIOBBIM pacyeTbl pacyeTsl pacyeTsl
METOJIUKaM; METOJIUKaM; TEXHOJOTHYECK | TEXHOJIOTHUYECKOT | TEXHOJOTMYEC
MPOEKTUPOBAT | MPOEKTUPOBATH oro 0 000pyZl0BaHUs | KOTO
b TEXHOJOTUYECKOE 000pyIOBaHUSI | IO TUIIOBBIM o0opyoBaHU
TEXHOJIOTHYeC | 000pPYJOBAHKE C 10 TUTIOBBIM METOJIUKaM; sl IO TUTIOBBIM
KO€ WCIIOJIb30BAHUEM METOJIUKaAM; MPOEKTUPOBAThH METOJIUKAM;
000pyIOBaHUE | CTAHAAPTHBIX MPOEKTUPOBAThH | TEXHOJIOTUYECKOE | MPOEKTUPOBAT
c CpENCTB TEXHOJIOTHYECK | 000pysOBaHUE C | b
HCIIOJIB30BaHU aBTOMAaTH3aIluu o€ HUCIIOJIB30BaHHUEM | TECXHOJIOTHUYECC
eM MPOCKTUPOBAHUS B 000pyI0BaHUE | CTaHJIAPTHBIX KOE
CTaHIapTHBIX COOTBETCTBHU C Y CpCACTB 000pynoBaHM
CpeacCTB TEXHUUYECCKUM HUCITIOJIB30BAaHU aBTOMATHU3allnun cC
ABTOMATHU3AIM | 33laHUEM eM MPOEKTUPOBAHUSA | MCIOJIb30BAHU
u CTaHJAPTHBIX B COOTBETCTBHUH C | €M
MPOEKTUPOBAH CpEICTB TEXHUYECKUM CTaHJIapTHBIX
us B aBTOMAaTH3aIy | 3a/ITaHUEM. CpEICTB
COOTBETCTBUU u YMeHUs OCBOCHBI, | aBTOMATU3al1
C TEXHUYECKUM MPOEKTUPOBaH | HO NOIIyCKarOTCA u
3aJlaHuEM us B HE3HAYUTCIILHBIC IIPOEKTUPOBA

cooTBercTBHE | OLMOKH, HUS B

C TexHHUeCKuM | HorOTHOCTH, COOTBETCTBUU

3aTPyIHEHUS IIPU

3aldHICM. AHAJIUTHYECKUX ¢

Hormyckarotcst J— TEXHUYECKHM

zﬁsgiznb}me TepeHoce yMeHHit 3Caﬂa6HHeM'

’ HA HOBBIE, BOOOAHO

TPOABIIACTCA HECTaHJapPTHBIE oneprpyer

HEZ0CTaTOMHOCT CHTYAITHH. NpHOOPETEHHBI

b yMCHUH, 110 MH YMEHUSIMH,

pany 5 MPUMEHSET UX

HoKasaresei, B CHTYaLUAX

o0yuaromuics MOBBILICHHON

UCTIBITHIBAET CIHOMHOCTH.

3HAYUTEIbHBIE

3aTpyTHEHHSI

npu

OIIEpUPOBAHUU

YMEHHUSIMH [IPH

UX TEepeHoce Ha

HOBBIC

CHUTYaIHH.
BJIAJIETh: OO0yyaromuiics: He OO6yuatormiicss | OOyuyaronuiics OOyuaromuiics
HaBBbIKAMU BJIAJICET WK B BIIajieeT YACTHYHO BJIAJICET | B IOJIHOM
MIPOBEACHUSA HEJI0CTaTOYHOM HaBbIKaMU HaBBIKAMHU o0beMe
pacyeToB CTCIICHU BJIAZACCT IIPOBEICHUSA IIPOBEICHUA BJIagceT
SHeproo6opyy | HaBBIKaMH pacueToB pacueToB HaBBbIKAMH
OBaHUA 10 [IPOBE/ICHNA sHEproobopy | sHeproobopymoBa | IPOBCACHUA
THIIOBBIM pacdeToB OBaHMS 110 HUS TIO TUTIOBBIM | Pacd€TOB
METOIUKAM; SHEProodOPYOBAHNS | THIOBHIM METOJIUKAM; SHEProodopy .
crnocoonocTpio | 110 THIIOBBIM METOIUKAM; CIHOCOOHOCTBIO OBaHM: 110
npoekTupoBar | METOMAUKAM; CIMIOCOOHOCTBIO | TIPOCKTUPOBATH
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b
TEXHOJIOTHNYECC
KOe
obopyoBaHue
C
UCIIOJIb30BaHU
eM
CTaHAAPTHBIX
CpENCTB
aBTOMaTHu3alnu
u
MIPOCKTHUPOBAH
usi B
COOTBETCTBUHN
C TEXHHUYECKUM
3aJ[aHueM

CIIOCOOHOCTEIO
MPOEKTUPOBATH
TEXHOJOTHYECKOE
00opy1I0BaHUE C
HCIIOJIb30BaHHEM
CTaHI[apTHBIX
CPEICTB
aBTOMaTu3anuu
MIPOSKTUPOBAHHMSI B
COOTBCTCTBUU C
TEXHUYECKHM
3aJaHUEM

MPOEKTUPOBATH
TEXHOJIOTHYECK
oe
00opyioBaHuE
c
HCTI0JIb30BaHU
eM
CTaHIAPTHBIX
CpEICTB
aBTOMAaTH3aIU
u
MPOEKTUPOBAH
us B
COOTBETCTBUHU
C TEXHUYECKUM
3aJJaHUEM B
HETOJHOM
oobeme,
JIOTTyCKAIOTCS
3HAYUTEIIbHBIC
OIINOKHU,
IMPOABIIACTCA
HEIOCTATOYHOCT
b BIIQJICHUS
HaBbIKaMH I10
pany
noKasaresei,
OO0yyaroruiics
HUCIIBITHIBACT
3HAYUTEIIbHBIC
3aTpyTHEHHSI
npu
IMPUMCHCHUU
HaBBIKOB B
HOBBIX
CUTyalusXx.

TEXHOJIOTMYECKOE
obopyaoBaHue ¢
HCII0JIb30BAaHUEM
CTaHIAPTHBIX
CpEeICTB
ABTOMATHU3ALUU
IIPOEKTUPOBAHUSA
B COOTBETCTBHHU C
TEXHUYECKUM
3aJIJaHUEM, HAaBBIKH
OCBOEHBI, HO
JIOIYCKArOTCS
HE3HAYUTEIIbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyJHEHHS TIPH
AHAJIUTHYCCKUX
orepanusix,
[IEPEHOCE YMEHUN
Ha HOBBIE,
HECTaHIapTHBHIC
CHUTYaIHH.

TUITOBBIM
METOIUKAM;
CITIOCOOHOCTH
10
MIPOCKTUPOBAT
b
TEXHOIOTHYEC
KO€
o0opy0BaHU
ec
HCIOJIB30BaHU
eM
CTaHIAPTHBIX
CpEICTB
aBTOMAaTH3aI1
5
MIPOCKTHUPOBA
HUSA B
COOTBETCTBUH
c
TEXHUYECKHM
3a7aHuEM,
CcBOOOHO
HIPUMEHSET
HOJ'Iy‘-ICHHLIe
HaBBIKH B
CUTyalusax
ITIOBBIILLICHHOUN
CJIIOXKXKHOCTH.

IK-2 - crnocoOHOCTh yNpaBisATh MPOIECCOM AKCIUTyaTallMu TpyOOIpoBOJIOB U 000PY10BaHUS
TEIJIOBBIX ceTel

3HATh:
METOBI
BBIIIOJTHCHUS
IUTAHOBBIX
HUCTBITAaHUN U
PEMOHTOB
TEXHOJIOTHYEC
KOI'o
o0opy10BaHUS
, MOHTQ)KHEIX,
HaJIaJOYHBIX U
MyCKOBBIX
pabot

OO0yuaromuiics
JIEMOHCTPHUPYET
MIOJIHOE OTCYTCTBHE
WK HEIOCTATOYHOE
COOTBETCTBHE
CIEAYIOIINX 3HAHUM:
METO/IbI BBITTOJTHEHUS
TJTAHOBBIX
HCTIBITAHUHN 1
PEMOHTOB
TEXHOJOTHYECKOTO
o0opyaoBaHus,
MOHTAKHBIX,
HAJIQJI0YHBIX U

OO0yuatommiics
JIEMOHCTPHPYET
HEIOJIHOE
COOTBETCTBHE
CIIETYFOIIHX
3HAHW:
METOIbI
BBLITTOJTHEHHU S
MJIaHOBBIX
UCOBITAaHUHN U
PEMOHTOB
TEXHOJOTHYECK
oro
o0opyaoBaHus,

OO0yuatommiics
JIEMOHCTPUPYET
YaCTUYHOC
COOTBETCTBHE
CIIEYIOIINX
3HaHWH: METObI
BBIIIOJTHCHUS
IUIAHOBBIX
HUCIBITAaHUN U
PEMOHTOB
TEXHOJIOTHYECKOT
0 o0opyaoBaHus,
MOHTAaKHBIX,
HaJaJ0YHBIX U

OOyuatommiics
JIEMOHCTPHUPYET
[IOJIHOE
COOTBETCTBHUE
CIIEYIOIINX
3HAHWM:
METOIEI
BBITTOJTHEHUS
MJIAHOBBIX
UCOBITAaHUHN U
PEMOHTOB
TEXHOJIOTHYEC
KOT0
o0opyaoBaHu
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MTyCKOBBIX padoT MOHTaXHBIX, MMyCKOBBIX padoT, | 1,
HaJIaJ04YHBIX U | HO JOIyCKarOTCs MOHTAaKHBIX,
IIyCKOBBIX HE3HaYUTCIBHBIC HaJlag0YHbIX
pabor. ommoKH, U IIyCKOBBIX
JTlomycKatoTest HETOYHOCTH, pabor,
3HauntTenbuple | SATPYMHCHUA LIPU | op056 150
OlTHOKH, aHAJIUTHYECKUX orepupyer
NposBIAETCS OreparmsIx. HpPUOOPETEHHBI
HEJAO0CTATOYHOCT MU 3HAHUSIMH.
b 3HAHHUH, 1O
psay
MoKa3aTelieH,
oOyJaronuiics
HCIBITHIBAET
3HAYUTEIbHBIC
3aTpyAHCHUS
npu
OMepUPOBaAHUH
3HAHUSIMH TIPU
WX MEePeHOCE Ha
HOBBIE
CUTYallUH.
yMeThb: OO0yyaromuiics He Oo6yuarormiicss | OOyuaronuiics OOyuaromuiics
BBIIIOJIHATD U yMeeT W B JEMOHCTPUPYET | JEMOHCTPUPYET JIEMOHCTPHUPYET
IJTAHUPOBATh HEJI0CTATOYHOM HEITOJIHOE YaCTHYHOE MTOJTHOE
BEITIOJIHEHHE CTCTICHH YMEET COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
IIAHOBBIX BBITIOJIHATD cIIe Ay rOLHX cIleyroLIIHX cleyroLHX
WCIIBITAHME 1 IUIaHUPOBATh YMEHUU: YMEHUU: YMEHUU:
PEMOHTOB BBIIIOJIHEHUE BBIIIOJIHATE U BBIITIOJIHATH U BBIIIOJIHATH U
rexHoTorngec | THAHOBBIX TUIAHUPOBATh IUIAHUPOBATh IUIAHUPOBATh
KOTO HUCIIBITAHUN U BBIITOJIHCHUC BBIITOJIHCHUC BBIITOJIHCHUEC
oGopyoBanHs | PEMOHTOB HJ'IaHOBLIXV HJ'IaHOBLIXu l'IJIaHOBBIXv
, MOHTQKHBIX, TEXHOJIOTUYECKOI' O HUCIIBITAHUU U HUCIIBITAHUU U HNUCIIBITAHUU U
HAA{OHBIX H 000pyI0BaHNS, PEMOHTOB PEMOHTOB PEMOHTOB
IIYCKOBBIX MOHTAaXXHBIX, TCXHOJIOTUYCCK | TEXHOJOTHUYCCKOTI | TCXHOJIOTNYECC
paGoT HANIATO0YHBIX K oro 0 000pyI0BaHMs, | KOTO
ITyCKOBBIX pa60T 06OPYI[0B3HI/I$I, MOHTAa>XXHBIX, O60py,I[OBaHI/I
MOHTAaXHBIX, HaJaJ04YHbIX U o,
HaJaJ0YHBIX U | MMyCKOBBIX pabOT. | MOHTAXXHBIX,
IIyCKOBBIX YMeHUs OCBOEHBL, | HaJIaJOYHBIX
pabor. HO JI0TTyCKAOTCS 1 IIyCKOBBIX
JloIyCKaroTes HE3HAYNTEILHBIE pabor.
3HAYUTENIHHbIE OLIMOKH, CBo60o1HO
OmIMoKH, HETOYHOCTH, onepupyer
MPOSIBISAETCS 3aTPyAHCHUS NIPH MPHOOPETEHHBI
HENOCTAaTOYHOCT | AHATUTHYCCKHUX MU YMEHHSIMH,
b YMEHUH, 10 oncpanux, . NPUMEHSET MX
pany NEPEHOCE YMCHUU B CHTYyallUsX
IoKa3areJiei, Ha HOBBIC, MOBBIIIEHHOH
oOyuarommuiics HECTaHNapTHBIC CJIO)KHOCTH.
HCITBITHIBACT CUTyallnH.
3HAYUTEIbHbIE
3aTpyAHEHUS
npu
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OTIEpUPOBAaHUH

YMEHHSIMH TIPH

UX TIepeHoce Ha
HOBBIE

CHUTYaIHH.
BJIA/IETh: OO0yyaromuiicst He Obyuarormmiicss | OGydaromuiics OO0yuarommiics
HABBIKAMH BJIAJICCT WK B BIIajIeeT YaCTHYHO BJIAJCET | B MMOJHOM
IIPOBCACHUSA HE/I0CTaTOYHOH HaBbIKaMH HaBbIKaMH o0beme
IIJIAHOBBIX CTCICHU BIAnCCT [IPOBEICHUS MIPOBEICHUS BJIaJIeeT
ycnplTanuii u | HaBbIKaMHu IJIAaHOBBIX IIJIAaHOBBIX HaBbIKaMH
PEMOHTOB HIPOBEACHUA WCIBITAHUN U | UCIIBITAHUHN U NPOBCIICHUS
texHojornuec | [JTAHOBBIX PEMOHTOB PEMOHTOB IUIAaHOBBIX
KOTro HCIIBITAHUN U TEXHOJIOTHYECK | TEXHOJIOrHyeckor | UCIBITAHUH U
o6opyoBanusi | PEMOHTOB oro 0 obopynoBaHusi, | PCMOHTOB
, MOHT@)XHBIX, TCXHOJIOTHYCCKOI'O 060pyI[0BaHI/I}I, MOHTa)XHBIX, TCXHOJIOITNYECC
HaJIaJIOYHEIX U 000pyn0BaHus, MOHTa)XHBIX, HaJIQJIOYHEIX U Koro
MYCKOBBIX MOHTQ)XHBIX, HAJIAJOYHBIX U | IIYCKOBBIX paboT, 000py10BaHK
pabor Halla109HbIX 1 YCKOBBIX HABBIKM OCBOCHBI, | 4,
MTyCKOBBIX padboT pabor B HO JIOIMYCKAFOTCS MOHTa)KHBIX,
HEIOIHOM HE3HAYNTEIbHBIC HaJaJ0YHbIX
o0Beme, OIIMOKH, U IIyCKOBBIX
JIOITY CKarOTCst HCTOYHOCTH, pa60T,
3HAYUTEIIbHBIC 3aTpyAHEHUS IIPU CBOOOHO
omMoKH, AHAJTMTHYCCKUX NpHMeHseT
MPOSIBIIAETCS onepanusx, 5 TIOJTyYeHHBIE
HemocTaToyHocT | [TEPEHOCE YMECHUMN | pappiky B
b BIIAZICHUS Ha HOBBIC, CHUTYaLHUIX
HaBBIKAMH IO HECTaHIAPTHBIE HOBEIIEHHOM
pany CUTyaluu. CJIOHOCTH.
MoKazaTelew,
OO0yyaroruics
HCIIBITHIBAET
3HAYUTCIIBHBIC
3aTpyIHEHUS
npu
NPUMEHEHUH
HABBIKOB B
HOBBIX
CHUTYaITHSIX.

IIK-7 - ctoCOOHOCTDH K BBIOJHEHHIO THIPABIMYECKUX PACUETOB, PACUETOB TEIUIOBBIX CXEM C
BBIOOPOM 000pYy/I0BaHUS U apMaTyphl

3HATh:
METO]IbI
OLICHKHU
TEXHUYECKOTO
COCTOSIHUS U
OCTaTOYHOTO
pecypca
o0opyIoBaHUS
, OpraHu3alun
npodunakrTuye

OO0yuaromuiics
JEMOHCTPHPYET
MIOJTHOE OTCYTCTBHUE
W HEJOCTaTOYHOE
COOTBETCTBHE
CIEYIOIINX 3HAHUM:
METOABI OLIEHKHU
TEXHUYECKOTO
COCTOSIHUS U
0CTaTOYHOTO pecypca
o0opyaoBaHus,

OO0yuaroruiics
JIEMOHCTPHPYET
HENOJIHOE
COOTBETCTBUE
CJICTYIOIINX
3HAHUN: METOIbI
OILICHKHA
TEXHUYECKOT'O
COCTOSTHHS U
OCTaTOYHOI'O

pecypca

OO0yuarormiics
JIEMOHCTPHUPYET
YACTUYHOE
COOTBETCTBUE
CIICIYFOIIHNX
3HAHWUM: METOIbI
OLIEHKH
TEXHUYECKOI'0O
COCTOSIHUS U
OCTaTOYHOI'O

OO0yuarommiics
JIEMOHCTPHPYET
IIOJIHOE
COOTBETCTBUE
CJICIYFOIIHNX
3HAHUH:
METObI
OIlEHKU
TEXHUYECKOI'O
COCTOSIHHUS U
OCTaTOYHOI'O
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CKHX OpraHu3anuu o0opyzaoBaHus, | pecypca pecypca
OCMOTPOB U npopMIAKTUYECKUX | OpTaHU3AINH o0opyoBaHus, 000pyI0BaHU
TEKYLIErO OCMOTpPOB U npoduIaKkTuye | OpraHu3aluu A,
peMoHTa TEKYLLETO PEMOHTA CKHX OCMOTPOB | IPO(MUIAKTUIECK | OPTaHHU3AIIH
o0opyaoBaHus | 000pynOBaHUS Y TEKYILETO X OCMOTPOB U npoduIaKkTuyg
peMoOHTa TEKYILETO €CKHUX
000pyAOBaHUA. | peMOHTa OCMOTPOB U
HomyckaroTcs o0opynoBaHus, TEKYIIEro
3HAYUTCJIIBHBIC HO JOITyCKarOTCs pCMOHTa
oImuOKH, HE3HAYUTEIIbHbIE 060pyI0BaHN
OpOSIBISIETCS OIITNOKH, 51, CBOGOTHO
HCI[OCT&;FO‘IHOCT HETOYHOCTH, onepupyer
b SHaHHH, 110 SaTPYAHCHUA DU | jpoGpeTeH bl
pany 5 AHAJTUTUYECKUX MU 3HAHISIMIL
noKasareJieH, oreparusx.
oOyJaroruiics
UCIIBITHIBACT
3HAYUTCIIbHbBIC
3aTpyAHCHUS
npu
OIIEpUPOBAHUU
SHAaHUAMHU IIPU
UX TIepeHoce Ha
HOBBIE
CUTYyaLlUHU.
yMeTb: OO0yyarommuiicst He OOyuarommmiicss | OOygaronuiics OO0yuarommiics
BBIIIOJIHSTD U yMeeT WA B JIEMOHCTPUPYET | AEMOHCTPUPYET JIEMOHCTPUPYET
JIAHUPOBATH HCZ[OCTaTO‘IHOfI HCITIOJIHOC YJaCTHUYHOC IIOJTHOC
BEITIOJTHEHHE CTENECHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OIIEHKH BBIIOJIHATH U CIIEAYIOMIHX CIIEAYIOMHX caIeyronHX
TeXHHYIECKOro IJIaHUPOBATh YMCHHU: YMCHHU: YMCHHUU:
COCTOSHIS 1 BBIMOJIHEHHE OIIEHKH | BBITOJIHATH U BBITIOJIHATD U BBINIOJIHATD U
OCTATOYHOTO TEXHUYECKOI'O IJIaHUPOBATh IJIaHUPOBATh IJIaHUPOBATH
pecypea COCTOSIHUS U BBIIIOJIHEHUE BBIIIOJIHEHUE BBITIIOJIHEHUE
oGopynoBanus | OCTATOYHOTO pecypca OLCHKH OLCHKH OLICHKH
, 000pyI0BaHNS, TEXHUYECKOI0 | TEXHUYECKOTO TEXHUYECKOTO
OpraHN30BbIBa OpraHu30BbIBaTh COCTOAHUA U COCTOAHUSA U COCTOSIHUA U
Th npoHUIaKTHIECKHE OCTaTOYHOTO OCTaTOYHOTO OCTaTOYHOI'O
npodurakrtuye | OCMOTPbI U Tekymuu | pecypca pecypea pecypea
cKue 0CMOTphI | PEMOHT o0opy0oBaHus, | 000pyIOBaHMS, 000pyI0BaHU
i TeKYHII/If/'I O60py,[[OBaHI/I$I OpraHHu30BbIBA OpTraHrU30BbIBATH A,
PEMOHT Tb npo(UIAKTUYECK | OPraHU30BHIBA
0GOpyTOBAHHS MpoQUIAKTHYE | K€ OCMOTPHI U Th
CKH€ OCMOTpBI | TEKYIIUH PEMOHT | MpOUIAKTHY
Y TEKyLIUI 000pyAOBaHUS. €CKHe
pEMOHT YMeHUs OCBOEHBI, | OCMOTPBI U
o0opyaoBaHus. | HO JOIYCKAIOTCS TeKYLIUI
Jlomyckarotcs HE3HAYUTEIIbHBIE PEMOHT
3HAYUTEIIbHBIE ook, 000pyI0BaHM
OIINOKH, HETOYHOCTH, s1. CBOBOHO
IPOSIBIISIETCS 3aTPYIHCHMS IIpU onepupyer
HEJIOCTATOYHOCT | AHATUTHYECKUX IPUOOPETEHHBI
b YMEHUH, 110 onepanufx,

MU YMCHHAMU,
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psiy HEepeHoce YMEHUH | MPUMEHSET UX

HoKa3aTeneH, Ha HOBBIE, B CUTYaIUsAX

oOyyaromuiics HECTaH/apTHbIC MOBBIIICHHO

UCTIBITHIBACT CHUTYaIHH. CIIOYKHOCTH.

3HAYUTEIbHBIC

3aTpyAHCHHS

npu

OTIePUPOBAHUN

YMEHHSMH [IPU

UX MepeHoce Ha

HOBBIC

CHUTYaIHH.
BJIA/IETh: OO0yyaromuiicst He OO6yuarommmiicss | OOydaromuiics OO0yuarommiics
HaBBbIKAMU BIIaJICCT WK B BIIaieeT YaCTHYHO BIAJCET | B ITOJHOM
IIPOBCACHUSA HE/I0CTaTOYHOH HaBbIKaMH HaBbIKaMHU o0beme
OLICHKH CTCIICHU BIAJICCT [IPOBEICHUS IIPOBEICHUS BJIaJIeCT
TexHpyeckoro | HaBBIKAMH OIICHKH OIICHKH HABbIKAMU
COCTOSIHUS U IIPOBCACHNA OLICHKN | TeXHUYECKOTO | TEXHUYECKOIO MIPOBCACHUS
OCTAaTOYHOTO TCXHUICCKOI'O COCTOSIHUSL U COCTOSIHUS U OICHKH
pecypca COCTOSHUA U OCTaTOYHOTO OCTATOYHOTO TCXHHUYCCKOI'O
O60py,[[OBaHI/I7[ OCTATOYHOI'O peCypca pecypca pecypca COCTOsSAHUA N
, OpraHM3aLuu 060pya0BaHI/Iﬂ, O60py,[[0BaHI/IH, O60py,[[OBaHI/I$I, OCTATOYHOI' O
npoduaakruye | OPTaHU3ALNH OpraHu3anuu OpraHu3anuu pecypea
CKHX NpOGUIAKTHYCCKUX | podpunakTuye | npoduiaakTHyeck | 000pyIOBaHHA
OCMOTPOB U OCMOTpPOB 1 CKHUX OCMOTPOB | UX OCMOTpPOB U A,
TEKYIIEro TCKYIICTO PECMOHTA U TEKYILETO TEKYLLETO opraHu3anvun
PEMOHTa 00opyaOBaHUS peMOHTa peMOHTA PO UIAKTHY
00opy10BaHus obopyznoBanus | 060pya0BaHMS, CCKUX

B HEMOJIHOM HAaBBIKM OCBOCHHI, OCMOTpPOB "

o0beme, HO JIOITyCKaIOTCS TEKYIIEro

JIOITYCKArOTCS HE3HAYNTEIbHBIC peMoOHTa

3HaYUTEIbHBIC OIINOKH, 060py10BaHN

OIIMOKH, HETOYHOCTH, 51, CBOOOTHO

HPOSIBISIETCS 3aTPY/IHEHHA TP | poyviensier

HEJIOCTATOYHOCT | QHATUTHYCCKUX N0y YEHHBIE

b BJIaJICHUS orepanusx, HABLIKY B

HaBBIKaMH I10 MEPEHOCE YMCHUH | cpryarpax

pAny . Ha HOBBIC, HOBBIIIEHHOM

noKazaTesei, HECTaH/IapTHbIC CTTOKHOCTH.

OOyuaromuiicst | CUTYaLHH.

UCIIBITHIBACT

3HAYUTCIIbHbIC

3aTpyAHECHUS

npu

IMPUMCHCHUU

HAaBBIKOB B

HOBBIX

CHUTYaIHSIX.

IK-10 - cnocoOHOCTH pa3pabaThIBaTh MEPOIPUSATHS MO PETYIUPOBKE, HATAIKE TEIUIOBBIX CeTel
U TETIONOTPEOISIONINX YCTaHOBOK

3HATh:

OOyuaromuiics
JIEMOHCTPHUPYET

OOyuaromuiics
JIEMOHCTPHUPYET

OO0yuarormumiic
A

OOyuaromuics
JIEMOHCTPHUPYET
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METObI II0JIHOE HEIIOJIHOE JEMOHCTPUPY | MIOJHOE
06(; JIYKMBaHMU A OTCYTCTBHUE UIIN COOTBETCTBHUC €T 4aCTUYHOC COOTBCTCTBHUC
TeXHOJIOFHUYecko | HEAOCTATOYHOE CIICAYIOLIMX 3HAHUI: | COOTBETCTBUE | CIEAYIOLIUX
ro COOTBCTCTBHUC METOIBI CJICAYIOIHNX 3HAHWIL; METOABbI
060py0BaHHs CIICAYOIINX 00CITy)KUBaHUS 3HAHUIA: 06CITy KUBAHHS
2 (%)
COCTARJICHHMS 3HAaHHUU: MCTO/IbI TEXHOJIOT'HYECKOI'O MCETObI TEXHOJIOTUYECKO
335BOK Ha 00CITyKUBaHUs | 06OPYAOBAHMS, o0CITy’)KUBaH | ro
OGOpy,Z[OBaHI/Ie, TCEXHOJIOT'HYCCKO COCTAaBJICHUA us 060py,Z[OBaHI/I${,
sanacusre yactu: | L° 3a5BOK Ha TEXHOJIOTUYE | cocTaBJICHUA
>
MpaBUiIa 06OpyHOBaHHH= 060py,£[0BaHI/Ie, CKOTI'o 3asiBOK Ha
[OArOTOBKH COCTaBJICHUA 3amacHbIe YacTH; o0opyaoBaH 06opy10BaHMeE,
TEXHUYECKOM 3aABOK Ha IpaBujIa i, 3aracHble
JTOKYMEHTAIIH 000pyI0BaHME, | MOATOTOBKH COCTAaBICHUS | yacT;
HA PEMOHT 3aI1aCHbIC YaCTH; | TEXHUYECKOU 3asBOK Ha TIpaBmiIa
[paBuia JOKyMEHTAaIUU Ha obopyznoBan MOJATOTOBKH
OATrOTOBKHU PEMOHT. He, 3al1aCHBIC | TeXHUYECKOUN
TEXHUYECKON Homyckarores YacTH, JIOKYMEHTALUK
JOKYMEHTaINU 3HAYUTECIILHBIC IpaBujia Ha PEMOHT,
Ha PEMOHT OuIMOKH, ITOATOTOBKH | cBOOOTHO
TIPOsBIICTCA TEXHUUYECKON | omepupyer
HEMOCTATOMHOCTR JOKYMEHTAl[ | IPHOOPETCHHBIMH
SHAHHH, 1O ?Hlly WU Ha 3HAHUSAMH.
NoKa3areneH,
o PEMOHT, HO
oOyJaromuiics
JIOIYCKarOTCst
HUCIIBIThIBACT
HC3HAYUTCIIbH
3HAYUTCIIBHBIC
pI€ OLIHOKH,
3aTpyIHECHUA IPU
HETOYHOCTH,
OINEpHUPOBAHUU
3aTpyaAHECHUS
SHAaHUAMU IIPU UX -
NepeHoce Ha HOBbIE p
AHAJIMTUYCCKU
CUTYyaI1H.
X omepanusx.
yMeTb: OO6yuarorumiics He | OOyJaroIUncs Oo6yuatormiic | OOy4aromuics
BBITIOJIHATE U YMEET UJIA B JEMOHCTPUPYET A JEMOHCTPUPYET
MJIaHUPOBATh He,Z[OCTaTO‘IHOf/'I HCIIOJIHOC JACMOHCTpHUDY IIOJIHOC
BBIITIOJTHEHUE CTCIICHU YMCCT COOTBCTCTBUC €T 4aCTH4YHOC COOTBCTCTBUC
00CITyKUBaHUS BBITIOTHSATE U CIENYIOIIMX YMEHUMI: | COOTBETCTBUE | CIEAYIOIIUX
TEXHOJIOTHYECKO IJIaHUPOBaTh BBIIIOJIHATh U CICAYIOINX YMCHHﬁI
ro BBIIIOJIHEHUE MJIaHUPOBATh YMCHHM! BBIIIOJIHATH U
06OPYI0BAHHUS; o0cTyKUBaHUS BBITTOJTHCHHUE BBITIOJIHATD M | TIJIaHUPOBATH
2
COCTABIISTE TEXHOJIOTHYECKO | OOCITy>KHBaHHUS TUTAHUPOBATD | BHIMIOJIHCHHUE
3asBKH HA ro TEXHOJIOTHYECKOro | BBIIOIHEHUE | 0OCITyKUBAHUSI
0GopyI0BaHHE oGopynoBanus; | 000pyOBaHuS, 00CITy)KMBaH | TEXHOIOTHIECKO
2
3amacHble yactu: | COCTaBIIATH COCTaBJIATH 3asiBKH | M4 ro
b
IOJIrOTaBIMBaTh | 3ASIBKU Ha Ha o6opyoBanue, | TEXHOIOTUYE | 000pYIOBAHMS;
TEXHUYECKYIO obopyaoBaHue, 3anacHbIC YacTH, CKOro COCTaBIIATh
JOKyMeHTauuo | 33MACHBIE HaCTH; | MOATOTABIUBATE 000py/I0BaH | 3asiBKH Ha
HA PEMOHT MOArOTAaBINBAThL | TCXHUYCCKYIO ni, o0opyoBaHue,
TEXHUYECKYIO JOKyMEHTanu Ha | COCTABIATH 3aracHeIe
JOKYMEHTAIUIO PEMOHT. 3asBKH Ha 4acTu,
Ha PEMOHT Hormyckarores 000pY/IOBaH | MOArOTABIMBATE
3HAYUTCIIBHBIC He, 3all1aCHBIC | TEXHUYECKYIO
ouHoKH, 4acTy, JTOKYMCHTAIUIO
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HPOSIBIISIETCS MIOATOTABIUB | HA PEMOHT.
HEI0CTATOYHOCTD aTh CBo0OoaHO
YMEHHUH, TI0 Py TEXHUYCSCKY | OHEpUPYCT
MOKa3aTeleH, 0 MPHOOPETEHHBIMHU
oOyuaromuiics JNOKyMeHTar | YMCHHAMH,
UCIIBITHIBACT o Ha HOPUMEHSICT HX B
3HAYUTEIIbHBIC CHTYaLHsIX
3aTpyAHCHUS TIPH PCMOHT. HOBBIICHHOM
OIEePUPOBAHUU Ymenus CIIOKHOCTH.
YMEHHUSIMH TIPU UX OCBOCHEL, HO
nepeHoce Ha HoBple | AOTIYCKAIOTCA
CHTYaITHHL. HE3HAYUTEIIbH
bl€ OLIHOKH,
HETOYHOCTH,
3aTpyIHECHHS
npu
AQHAIUTUYECKU
X OIepaLusX,
nepeHoce
YMEHUH Ha
HOBEIE,
HECTaHJapTHBI
€ CHTYyalHH.
BJIAJIETh: OO6yuarormiics He | OOydJaroIUncs Oo6yuarorumiic | OOy4aromuics B
HABBIKAMHU BIIAJICCT WM B BJIaJiceT HABBIKAMU | Sl YACTUYHO HOJTHOM 00BbeMe
o0CITyKUBaHUS HEJI0CTaTOYHOM o0cyKUBaHUs BIIaJieeT BIIAJICCT
TeXHOJOrMYecKko | CTETICHH BIACET | rexHOIOrMYEcKOro | HABBIKAMU HaBbIKaMU
ro HaBBIKAMU 060pyI0BaHus, 00CIyXHUBaH | 00CITyKUBaHUS
oGopynoBanus, | OOCIYKHBAHUS | cocrapienus us TCXHOJOTHICCKO
COCTABJICHUS TEXHOJIOTUYCCKO | 33q9p0K HA TEXHOJIOTHYE | I'O
3asiBOK Ha ro o6opynoBaHue, CKOT'0 o0opynoBaHus,
oGopynosanue, | O0OPYNOBAHHUSA, | saacHpie yacTu s | 00OPY/IOBaH | cocTaBieHHs
3amacHele yacTy | COCTABIECHMS HETIOJIHOM 00BbeME, us, 3asBOK Ha
3a5BOK Ha JIOITYy CKAKOTCS COCTaBJICHUSI | 00OpY/IOBaHHE,
00opyIoBaHue, 3HAYUTCILHBIC 3asBOK Ha 3aIlaCHBIC YacCTH,
3amacHbIe YaCTH | OLIMOKH, 000py/1I0BaH | CBOOOAHO
HPOSIBIISIETCS W€, 3amacuple | NPUMEHseT
HEJI0CTaTOYHOCTD qaCTH, MOJTyYEHHBIE
BJIaJCHUA HaBbIKaMH HABBIKH HaBBIKU B
no piaxy OCBOCHBI, HO | CHTYaUWIX
nokazarenei, Jionyckatotcs | OBBILICHHOI
O6yuaromuiics HesHaunTensH | CIO’KHOCTH.
HUCIIBITHIBACT blE OHII/I6KI/I,
3HAYHUTEIIbHBIC HETOUHOCTH,
3aTpyAHCHUS TIPH SaTpy IHeHNs
IMIPUMCHCHUU npu
HABBIKOB B HOBBIX AHATIHTHICCK
CHTyalnsx. X OHeparusx,
nepeHoce
YMEHUH Ha
HOBEIE,
HECTaHIapTHBI
€ CHTYyalIHH.
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[IIkansl OLICHMBAHUSA pPE3YyJbTATOB INPOMEKYTOYHOM aTTECTAalMd M HX
ONMCaHUE:

Pdopma NPOMEKYTOYHOM aTTECTALMM: IK3AMEH.

[TpomexyTouHas aTTecTanus oO0ydarommxcs B (opMe SK3aMeHa MPOBOIUTCS
[0 pe3yJbTaTaM BBIMOJHEHHS] BCEX BHUJOB YUEOHON pabOThI, MPEAyCMOTPEHHBIX
y4eOHBIM IUJIAHOM TO JAHHOW NUCHUIUIMHE (MOJYIIO), MPU 3TOM YUYHTHIBAIOTCSA
pe3yibTaThl TEKYILIEr0 KOHTPOJS YCIEBAEMOCTH B TeueHue cemectpa. OreHka
CTENEHU JOCTH)KEHUSI O0yYarOIMMUCS IJIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS IO
JUCHMIUIMHE (MOJAYJI0) IPOBOAMUTCS IpenojaBaTesieM, BEAYIIMM 3aHATUSA IO
JUCHMILIMHE (MOJYJII0) METOAOM SKCIEPTHON OLleHKH. [1o nToram npomexyTouyHoOu
aTTecTallud 10 JUCLUIUIMHE (MOAYJI0) BBICTABISIETCS OLIEHKA «OTJIMYHOY,
«XOpOULIOY», «yAOBIECTBOPUTEIBHO» WIH «HEYIOBIECTBOPUTEIILHOY.

K  npomexyTo4yHol  arrecTalMyd  JOIYCKAKOTCA  TOJIBKO  CTYZIEHTHI,
BBITIOJTHUBIIIME BCE BHUJBl Y4eOHOH pabOThl, NPEAYCMOTPEHHbIE paboueit
nporpaMmMoil 1Mo AucUMIUIMHE «VICTOYHMKM M CHCTEMBI TEIJIOCHAOXKEHUS
npeanpuatuid 1 KKX» (mpouui npoMexyTOYHbIA KOHTPOJIb, BBINOIHWIA BECh
o0beM 3aJaHMil Ha CEMHHAPCKUX 3aHATHSX, BBICTYNWIA C JOKIAAOM Ha
CEMUHAPCKOM 3aHSITUH)

IIkana oueHNBaHUA Onucanne

OTanuHO BreimonHensl Bce BUbI yqe6H0171 pa6OTBI, NpeaAyCMOTPCHHBIC
y‘{e6HLIM IIJIaHOM. CTy,Z[eHT ACMOHCTPUPYET COOTBETCTBUC 3HaHI/II>'I,
YMeHHﬁ, HAaBBIKOB IIPUBCACHHBIM B Ta6J'II/II_IaX HOKaSaTeHeﬁ,
ONepUpyceT HpI/IO6pCTCHHHMI/I S3HAHUAMH, YMCHUSMU, HABbBIKAMH,
MNPUMCHACT UX B CUTyallUAX MMOBEBIIICHHON CJI0XKHOCTH. HpI/I 9TOM
MOTYT OBITh JO0MMYHICHbBI HE3HAYHUTCIIbHBIC OHII/I6KI/I, HECTOYHOCTH,
3aTPYAHCHUA NPU aHAITUTUYCCKUX OIICpanugax, MEPCHOCC 3HAHUHN U
YMGHHfI Ha HOBLIC, HCCTAHJAPTHBIC CUTyalluu.

XOpOI_HO CTyI[eHT MOKa3bIBAET JOCTATOYHBIN YPOBEHb TCEOPECTUYCCKUX U
MPAKTUYCCKUX 3HaHPII>i, CBO60I[HO ONCpUpyCT KATCTOPUAIIBHBIM
arrapaTroMm. YmMmeer AHAJIU3UPOBAThL MPAKTHYCCKUC CUTyaAllUHU, HO
JAOIMYCKACT HCEKOTOPLIC IMOI'PCUIHOCTH. OrtBer MOCTPOCH JIOTUYHO,
MaTcepHrall u3jaarac€rcsa rpaMOTHO.

VnosnerBoputenbHo | CTyJIEHT TOKa3blBa€T 3HAHUE OCHOBHOIO  JIEKIIMOHHOTO U
IIPAaKTUYECKOr0 Marepuana. B oTBere He Bcerna IPUCYTCTBYET
jgoruka wusnokeHusd. CTyIAEHT MWCIBITBIBAET 3aTPyJHEHUS IpH
IIPUBEJECHUU ITPAKTUYECKUX IIPUMEPOB.

HeynosnerBopurensho | He BbeimonHen oauH wiu  Oosiee  BHIOB y4eOHOW  paboTHI,
MPEeyCMOTPEHHBIX Y4eOHbIM TUTaHOM. CTYAEHT JEeMOHCTPUPYET
HETOJTHOE COOTBETCTBUE 3HAHUN, YMEHUN, HABBIKOB TIPUBEICHHBIM B
Ta0nMIaX TMOKa3aTelei, TOMyCKAIoTCs 3HAYUTEIbHBIC OIIUOKH,
MIPOSIBJISIETCSL OTCYTCTBHE 3HAHWW, YMEHHH, HAaBBIKOB TIO PSIy
MOKa3aTeNIeH, CTYICHT UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYAHCHUS TIPH
ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMH MPU UX NEPEHOCE HA HOBBIE
CUTYallUH.

21



@oHABl OLIEHOYHBIX CPEACTB MPEACTABICHBl B MPUIOKEHHUSIX K padbodeit
IIporpamme.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE OOecnedeHne JUCHUITUHbI

a) OCHOBHAS JIMTEpaTypa:

1. Cokonos E.{., Temnodukanuss ¥ TemjgoBble CETU: YYEOHUK ISl BY30B
[DneKTpoHHBIN pecypc]: yue0. — DnekTpoH. JaH. — MockBa: U3gatenbekuit 1om
MDMU, 2009. — 472 c.

2. Kpyrnos I'.A. Temmorexnuka [ DeKTpoHHBIHN pecypc]: yueb. mocodue / I'.A.
Kpyrnos, P.W. bynrakoBa, E.C. KpyrmoBa. — OnekTtpoH. naH. — CaHKT-
[TerepOypr: Jlanp, 2012. — 208 c.

3. Termmorexuuka. [lpaktuueckuii Kypc [DIeKTpoHHBIM pecype]: yueO.
nocooue / I'.A. KpyrnoB [u ap.]. — DnekrpoH. nan. — Cankr-IletepOypr: Jlanb,
2017. — 192 c.

4. JlebeneB B.M. MCTOYHMKM W CHUCTEMBI TEIUIOCHAOXKEHUS MPEANPUATHNA
[DnexTpoHHBIN pecypc]: yued. / B.M. Jlebenes, C.B. [Ipuxoapko. — DIEKTPOH.
naH. — Mocksa: YMII XK/IT, 2013. — 354 c.

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. Matusiyk C.B. KommenTapuii k @enepanbHomy 3akony ot 27 utois 2010
r. Noe 190-®3 «O TemnocHabxeHUN» (IMMOCTATCHHBIN) [DIEKTPOHHBIM pecypc] —
OnextpoH. naH. — Mocksa: FOctunundopm, 2011. — 160 c.

2. Kopones A.T. Opranuzaiusi IpoeKTUPOBAHUS 00BEKTOB TETIOCHAOKECHHUS:
Kypc JeKIuid [DIeKTpoHHBIA pecypc]: yued. mocoOue — IJIEKTPOH. JaH. —
Kemeposo: Ky3I'TY umenu T.®D. ['opbaueBa, 2010. — 160 c.

3. Muxaitmumua E.B. TemnocHabxkeHue >XKWIbIX paloHOB: yuel. mocobue
[DnexTponnslil pecypc] / E.B. Muxaimumun, FO.W. TonctoBa. — DJIEKTpOH. AaH.
— ExarepunOypr: Yp®@V, 2012. — 100 c.

4. Meroauka omnpeneneHus (GaKTUYECKUX MOTEPh TEIUIOBOM SHEPrUU Yepes
TEIUIOBYIO M3O0JISIMI0 TPyOONPOBOJIOB BOJSHBIX TEIJIOBBIX CETEH CUCTEM
LHEHTPAJIBHOIO TeriocHa0xkeHus. YTBepxkaeHa Munsnepro Poccun 20.02.2004 r
[DnexkTpoHHBIN pecypc]: ydued.-meToa. nmocodue — DIEeKTpoH. JaH. — Mocksa:
OHAC, 2004. — 56 c.

B) IPOrpaMMHOE 00ECTICUeHUE U MHTEPHET-PECYPCHI:

[TporpamMMHOe obecrieueHre He PEyCMOTPEHO.

HNuTepHeT-pecypchl  BKIIOUAIOT  y4EOHO-METOAMYECKHE MaTepuaibl B
9JIEKTPOHHOM BHje, TmpeiacraBieHHbie Ha caite (http://lib.mami.ru/ebooks/ B
pasznene «bubmmorekay.

BapuaHTbhl KOHTPOJBHBIX 33JIaHUN MO TUCHUILUIMHE MPEICTaBICHBI Ha cailTax:

http://i-exam.ru, http:// fepo.ru.

[Tone3nple  y4yeOHO-METOAMYECKHUE ©  MH(OOPMALMOHHBICE  MaTepHuabl
IIPEJCTABJIECHbl Ha calTax:

http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_pag
e=3;
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http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-
spetsialnosti-promyshlennaya-teploenergetika.

8. MaTepHaJILHO-TeXHI/I‘IeCKOC o0ecreueHue ANCHOUIIIMHBI

Cneunanu3upoBanHas ydeOHas jabopatopusi kadeapsl «IIpomblinieHHas
teriosHepreTukay Aya. AB2406, ocHaiieHHas 1a00paTOPHBIMU YCTaHOBKAMMU:

- «Onpenenenue kodhPuIMeHTa TEMIIEPaTypONPOBOJHOCTH CTAIA METOJIOM
PEryJSIpHOTO PEKUMAY,

- «Onpenenenue kordduieHTa TEIJIoNepeauy MPU BRIHYKICHHOM TEUEHUU
KUJKOCTH B TpyOe (TpyOa B TpyOEe)»;

- «Omnpenenenre Kodp@UIMEHTa TEIJIONEPEAaYd METOAOM PEryJIIpHOTO
pexKUMa;

- «Onpenenenne Ko3(pPpuuueHTa TEIIOOTAAYN NPU MYy3bIPHKOBOM KHUIIEHUH
YKUJIKOCTHU Ha IUIUHIPEY;

- «Onpenenenue kod3pPuuueHTa TEMIONPOBOAHOCTUA TBEPIBIX TEJI METOJIOM
HUJIUHAPUYECKOTO CIIOSD.

MynbTumenuiinas ay iutopusi kapeapsl «I [poMbITIeHHAs TETUIOAHEPTETUKAY,
OCHAILIEHHAs OPITEeXHUKOW M MylibTUMenua cpeactBamu (ripoektop, [IK u mp.),
IKCIIepUMeHTaIbHas KoTenbHast Ha 6aze OAO BTU (ma ocnoBanuu Jloroopa o
cotpyauauuectse) ¢ cuctemoirt KUIT n aBTomaTuku.

9. MeToanuecKkHe peKoMeHalMu JJIs1 CAMOCTOSITEIbHOI padoThl
CTYJIEHTOB

1. Maprommn JILLA., CennukoBa O.b., CasenbeB W.JI. Meroanueckue
pPEKOMEHJAMM MO OpraHU3alMK  CaMOCTOSITENIbHOW  pabOThl  CTY/JEHTOB.
Hanpasnenue mnoarotoBku: 13.03.01 «TemmosHepreTnka © TEIIOTEXHHUKAY,
npoduiib «TennosHepreTnyeckne yCTaHOBKH, CUCTEMBI M KOMIUIEKChI». — M.: U3a-
BO MOCKOBCKOIo mojurexa, - 46 c.

10. MeToauyeckue peKOMeHAAIUM IS IPenoaaBaTeis

[IpenogaBanue aUCHMIUIMHBI «VICTOUHMKH M CHCTEMBI TEIIOCHAOXKECHUS
npeanpustud 1 JKKX» wumeer cBOeHM UEIbI0 O3HAKOMUTH CTYIAEHTOB C
JOCTHKEHUSIMU B 00JIACTH IPUKJIATHOMN TEINIODHEPTETUKU, TOOUTHCS YSICHCHHUS MU
OCHOBHBIX TMpAaBUJ pacyeTa, MPOEKTUPOBAHUS W HKCIUTyaTallUM HCTOYHUKOB H
cucteMmbl TeruiocHaOxkeHust npeanpustuii u XKKX, mopsaka ux NpUMEHEHUs,
MPUBUTHh UM MPAKTUYECKUE HABBIKM HUCIOJIb30BAHUS ITUX 3HAHUWA K KOHKPETHBIM
JKU3HEHHBIM CUTYAIUsM.

[IpenogaBanue qucuMIUIMHBL ocyiecTBisieTcs: B coorBeTcTBuu ¢ ®I'OC BO.

L]envro METOTUYECKUX PEKOMEH AN SBJISIETCS MOBBIICHUE d()PEKTUBHOCTH
TEOPETUYECKUX U TNPAKTUUECKUX 3aHATHM BCJEACTBHE Oojiee YETKOH UX
OpraHu3alyy MPEnoJaBaTesieM, CO3/IaHUs LEJIEeBbIX YCTAHOBOK IO Ka)XI0M TEME,
CUCTEMATH3allMM MaTepualia 10 KypCy, B3aWMOCBSI3M TEM Kypca, ITOJIHOTO
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MaTepUaIbHOTO U METOAMYECKOT0 o0ecredeHus: 00pa3oBaTeNbHOTO Mpolecca.

Cpeocmea obecneuenusi 0C80eHUS OUCYUNTIUHBL

[Ipy wW3yyeHHH JUCHMIUIMHBI PEKOMEHIYETCS HCIIOIb30BaTh CIECAYIOIINE
Cpe/acTBa:

— PEKOMEHyEMYIO0 OCHOBHYIO U JIOTIOJHUTEILHYIO JINTEPATYPY;

— METOJIMYECKUE YKa3aHUs U TOCOOus;

— KOHTPOJIbHBIC 3aJaHus JUIsl 3aKPEIUICHUSI TCOPETUUECKOTO MaTepuana;

— DJIEKTPOHHBIE Bepcuu (eepalibHbIX 3aKOHOB, YUYE€OHUKOB U METOIMYECKHUX
yKa3aHUM Ui BBIMOJIHEHUS MPAKTUYECKUX paboT U CaMOCTOATENbHON padOThI
MarucTpoB.

Memoouueckue pekomeroayuu no Opeanu3ayuu U3y4eHus OUCYUNIUHbL

JIJisi MakCHMalbHOTO YCBOCHHS JAUCHMIUIMHBI PEKOMEHAYETCS H3JI0KEHUE
JICKIIMOHHOTO MaTepHalia ¢ AJIeMEeHTaMHu 00CYKJICHHUS.

B kadecTBe METOAMKM TPOBEACHUS MPAKTHUUECKUX 3aHATHH MOXKHO
PEIOKUTD

1. Cemunap — oOcyxAeHUE CYIIECCTBYIOIIMX TOYEK 3pEHHUSI Ha MpodieMy u
MyTH €€ PEIICHUS.

2. Temarnueckwe OKJIAIbl, TO3BOJIAIONINE BHIPAOATHIBATH  HABBIKH
MyOJIMYHBIX BBICTYIUJICHUH.

JIsi MakCUMaJIbHOTO YCBOCHHMSI JUCHUIUIMHBI PEKOMEHAYETCS MPOBEICHUE
MUCBMEHHOTO oOfpoca (TECTUPOBAHME) MAruCTpOB MO MaTepuagaM JIeKIUi u
npakTudeckux padot. [londopka BOmpocoB Jyisi TECTUPOBAHUS OCYIIECTBIISIETCS Ha
OCHOBE M3YYEHHOI'O TEOPETUYECKOro maTepuana. Takodl MNoAXoJ MO3BOJSET
MOBBICUTh MOTHUBAllMI0 MAarucTpoB TMPU KOHCIIEKTUPOBAHHM JIEKIIMOHHOIO
Marepuana.

JInsi OCBOEGHMSI HABBIKOB IMOWCKOBOM M HCCIENOBATEIBCKOW IESITEIbHOCTH
OakanaBp MUUIET KOHTPOJIbHYIO pabOTy WM pedepar mo BeIOpaHHON (CBOOOIHOMN)
TEeMe.

Jlexyuu pOBOJATCS B OCHOBHOM MOCPEACTBOM METO/Ia YCTHOTO U3JIOKEHUS C
AJIEeMEHTaMH MPOOJIEMHOI0 MOJIX0/1a U OeceIbl.

CemuHnapckue  3aHAmMus MOTYT HUMETh pasHble  (QopMmbl  (pabota
HCCIIEIOBATENIbCKON JIUTEPATYypOW, aHAIU3 JAHHBIX HOPMATUBHOW W CIIPABOYHOMU
JUTEpaTypbl, CIylIaHWE JOKJIaJOB W [Ip.), BbIOMpaeMble MpernojiaBaTeieM B
3aBUCUMOCTH OT UHTEPECOB 0aKaJIaBpOB U KOHKPETHON TEMBI.

CamocmosamenvHas paboma O0akadaBpOB BKJIIOYAET B Ce€OS  DJIEMEHTHI
pedepupoBaHysl U KOHCIIEKTUPOBAHHS HAYyYHO-HCCIIEAOBATEILCKOU JINTEPATYPHI,
MOATOTOBKM ¥ HAMKMCAHUS HAYYHBIX TEKCTOB, OTPA0OTKY HAaBBIKOB YCTHBIX
MyOJUYHBIX BBICTYTIJICHUH.

[TpoBepka KauecTBa YCBOCHUS 3HAHUI B TEUYEHUE CEMECTPA OCYIIECTBISIETCS B
ycTHOM (opMme, myTem oOCyX JeHus MpoOJeM, BBIBOJUMBIX Ha CEMHUHapax H
MMChbMEHHOM, ITyTEM BBITNIOJHEHHS OaKaaBpaMu pa3HbIX MO PopMe U COACPIKAHUIO
paboT M 3aJaHuWii, CBSI3aHHBIX C MPAKTUYECKUM OCBOCHHEM COJICPIKAHUS
JUCLUMIUIMHBL.  bakamaBpbl  JIEMOHCTPUPYIOT B  XOJie IPOBEPKU yMEHUE
aHaJIM3UPOBATh 3HAYMMOCTh U BBISBIIATH CHENU(PUKY pa3IMUHBIX MTPOOJIEM U TEM B
paMKax M3ydyaeMoW MUCIUIUIMHBI U €€ KOMIIOHEHTOB, 3HaHUE HAYYHOU W yueOHO-
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METOAMYECKON JuTepaTyphl. Tekyiias nmpoBepka 3HAHUW W yMEHUM OaKalaBpoOB
TaK)K€ OCYILECTBISIETCA YEPE3 NPOBEICHUE Psia MPOMEKYTOUHBIX TECTHPOBAHUM.
Wrorosas arrectanus Mo AUCLMIUIMHE NPEAIOIAraeT YCTHbIN 3a4€T WU 3K3aMEH,
Ha KOTOpBIX IPOBEPSETCS YCBOCHHE MaTepuasa, YCBOCHHE O0a30BBIX IOHATUN
JTVCHUTINHBI.
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[Iporpamma coctaBiaeHa B cooTBercTBuU ¢ Tpeboanusimu GI'OC BO ¢ yuetom
PEKOMEH 1Al [TpOOI1 BO o HAaIMPABJICHUIO MOArOTOBKH
13.03.01 «TemmosnepreTuka u TETUIOTEXHUKAa u pod o
«TennosHepreTnyeckre yCTAHOBKH, CUCTEMBI M KOMILIEKChI

ABTOpBI

Homnent kadenpsl «[IpoMbIluIeHHAS TETIIOIHEPTETUKA»
K.T.H., JIOLIEHT JILA. MaprommH

Crapmmii nmpenoaaBaTesb
kadenpsl «[IpombllIeHHAs TENIOIHEPTETUKA N.JI. CaBenbes

[Iporpamma  oOcyxneHa Ha  3acenanud  kKadeapbl  «lIpombinieHHas
tero3nepreTrkay. [Ipotokoi ot 30 aBrycra 2019 r. Ne 1

3aBenyrommii kadeapoit «I IpoMbllieHHAs TETII0IHEPTETHKAY
K.T.H., IOLICHT JLLA. MapromuH

PykoBoautens OOII E.A. Yyraes
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[Tpunoxenue 1
CTpyKTYypa U cofep:KaHue TUCHUIIHHBI « UCTOYHMKH U CUCTEMBI TeILI0CHAGKeHus npeanpusaTuii u ZKKX»
M0 HANPABJIEHHUIO MOATOTOBKH
13.03.01 Tens103HepreTuKa M TEMJIOTEXHUKA

(baxkamaBp)
<
= y
3 Bunpl yueOHOM paboTHI, BKIIIOYas .
= 2] Bunsl camocTosTenpHO paboTh DopMbI
5 = CaMOCTOATENbHYIO PA0OTY CTYCHTOB, U
P o) 8 CTY/ICHTOB aTTeCcTalun
aszenn E = TPYAOEMKOCTh B Hacax
° | 3
T J I/C Jab6 | CPC | KCP | KP. | KII. | PI'P Ped. K/p €] 3
BocbMmoii cemecTp
Jlexuus. Beegenmne 1
Tema 1 8 1 1
CemuHapcKoe 3aHATHE 2
Jlexkuus. Pacuer Tenosoro 1
norpedJIeHust
Tema 2 8 1 8
CeMuHapCKOe 3aHSITHE. 5 +
Brinaga 3aganus Ha KypcoByio paboTy
Jlekuus. PeryiupoBanue TenjaioBoii 1
Tema 3 | Harpy3sKku 8 2-3 8
CemuHapcKoe 3aHATHE 4 +
Jlexknus. Uctounnku 1
Tema 4 | TeIUIOCHAOKeHUS 8 3-4 8
CeMuHApCKOE 3aHITHE 4
Jlexuus. Pacuer TenioBbIX cXeM 2
Tema 5 KoTeJbHbIX 1 TII] 8 5-6 8
CeMHHApCKOE 3aHITHE 4 +
Jlexnus. Bogonoaroroska 2
Tema 6 8 7-8 8
CeMuHapcKoe 3aHsITHE 4 +
Jlekuus. I'mapaBianyeckuii pacyer 2
Tema 7 | TEeIUIOBBIX ceTeii 8 0-10 8
CeMHHApCKOE 3aHITHE 4
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Tema 8

Jlekuusi. O60opynoBaHue TEMI0BBIX
ceTel

CeMuHapCKOE 3aHATHE

11-12

Tema 9

Jlexknusa. TermoBoii pacuer
TPYOONIPOBO/I0OB

CeMmuHapckoe 3aHATHE.
3amuTa KypcoBoi paboThl

13-14

Tema 10

Jlexknusa. PaunonajbHasi CTpyKTYpa
TeIJIOBBIX ceTeil

CCMI/IHapCKOG 3aHATHC

15-16

Tema 11

Jleknus. Ucnonb30BaHne BTOPUYHBIX
JHEPropecypcoB B CHCTEMAX
TeNJIOCHAOKeHUsl

CeMHHapCKOE 3aHITHE

17-18

dDOpMa aTTCCTallun

19

Bcero gacos mo JUCHUIIIINHE B
HYCTBCPTOM CEMECCTPC

18

45

81
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICILEIO OBPA3OBAHNS POCCUMCKOM OENEPAIINN
DOEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbHOE YUPEXX/IEHME BBICIHIEI'O OBPA3OBAHNSA

«MOCKOBCKHI TTIOJIMTEXHAYECKWI1 YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)
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IHacnopt ¢GoHIa O1LIEHOYHBIX CPEJICTB

Tadmuma 1
K IPWIOKEHHUIO 2

Hcrounnkm u cucremsl TenjocHadkenns npegnpusatuii u ZKKX

DOI'OC BO 13.03.01 TenJioTeXHUKA M TeNJIOIHEPreTHKA

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorus @DopMa OILIEHOYHOT'0 Crenenu ypoBHeil 0CBOEHHUS
MHAEKC|, ®OPMYJIUPOBKA ¢popmupoBanus cpeacrsa KOMIIeTeH I U
OIIK-3 | crocoOeH IeMOHCTPUPOBATh 3HaTh: METOAMKHU cOopa u | Jlekuus, DK3aMeH, BBITTOTHEHUE | ba30oBbIi yPOBEHB: ClIOCOOEH

HIPUMCHEHUC OCHOBHBIX aHaJIM3a UCXOIHBIX JaHHBIX | CECMUHAPCKUE pacueTHOM paboThI 10 | y4acTBOBaTh B COOpE U aHAIIN3E
Cr10co00B MOy YeHNS, JUTSL IPOSKTUPOBAHMS 3aHATH, UHAUBUAYAIbHOMY WCXOIHBIX JaHHBIX I
NpeoOpasoBatus, TPAHCIOPTA | 5yenro0GHEKTOB U HX 1a00paToOpHEIE 3aIaHUIO IPOEKTUPOBAHHS SHEPTOOOBEKTOB
" UCIIOJIb30BaHUs TCIIJIOTHI B

9JIEMEHTOB B COOTBETCTBHH | 3aHATUS, PEIICHHE U UX DJIEMEHTOB B COOTBETCTBHH C
TCINIOTEXHHUYECCKUX o o o

C HOPMATHBHOU CUTYallMOHHBIX HOPMATUBHOM JIOKyMCHTAaIINEH B
YCTaHOBKax U CUCTCMax o

TIOKyMEHTaIuen 3ajad, CTaHJapTHBIX MPOU3BOICTBEHHBIX

CPC CUTYaLUAX

[ToBbIlIEHHBIN YPOBEHB: CIOCOOEH
y4acTBOBaTh B COOpE U aHAIN3E
WCXOIHBIX TaHHBIX JJIS
IIPOEKTUPOBAHUSI SHEPTOOOHEKTOB
U UX DJIEMEHTOB B COOTBETCTBUU C
HOPMAaTUBHOM JOKYMEHTAIUEN B
HECTaHIapTHBIX
IIPOU3BOJICTBEHHBIX CUTYyallUsAX C
UX TOCIEAYOIIUM aHAIU30M




[K-1

CIIOCOOHOCTH IIJIAHUPOBATH U
OCYIIECTBISTH KOHTPOJIb
JIeATETFHOCTH TepCOHAaIa T0
3KCILTyaTaIuy TpyOOIPOBOIOB
1 000pyTOBaHUS TETUIOBBIX
ceren

3HaTh: METO/IbI
BBIMTOJIHEHUS PAaCUETOB
TEXHOJOTUIECKOTO
000pyIOBaHUS TIO THITOBBIM
METOIUKAM;

METO/IbI IPOCKTUPOBAHUS
TEXHOJOTUIECKOTO
000py1I0BaHHUS C
HCIIOJIb30BaHUEM
CTaHJAPTHBIX CPEIICTB
ABTOMATH3AINH
IPOCKTUPOBAHUS B
COOTBETCTBUHU C
TEXHUYECKUM 33JaHUEM

Jlexius,
CEMUHapCKHe
3aHSTHS,
nabopaTopHbIS
3aHATHUS, PEIICHHUE
CUTYaLIMOHHBIX
3ajad,

CPC

DK3aMeH, BBITTOJIHEHHUE
pacueTHOM paboThI IO
WHIUBUIYATBHOMY
3aaHUTO

bazoBeIii ypoBeHb: cIOCOOCH
HPOBOANUTH PACUYETHI IO THITOBBIM
METOJIUKaM, TIPOCKTUPOBATh
TEXHOJIOTUYECKOe 000pyI0BaHUE C
HCIIOJIb30BAHHUECM CTAHAAPTHBIX
CpPE/ICTB aBTOMAaTH3aLUH
MMPOCKTUPOBAHHNA B COOTBECTCTBUU C
TEXHHYECKUM 33/I1aHHEM B
CTaHJAPTHBIX NPOU3BOJCTBCHHBIX
CUTYyalusIX

[ToBbIlIEHHBIN YPOBEHB: CIIOCOOEH
IPOBOAUTH PACYETHI IO THIIOBBIM
MCTOJHKaM, IIPOCKTUPOBATH
TEXHOJIOTUYECKOe 000pyI0BaHUE C
UCIIOJIb30BAHUEM CTaH/IaPTHBIX
CpPE/ICTB aBTOMAaTH3aLUH
MMPOCKTUPOBAHHNA B HCCTAaHAAPTHBIX
MMPONU3BOJACTBCHHBIX CUTyallUAX C
UX TIOCIIETYFOIIM aHATH30M




[1K-2

CHOCOOHOCTD YNIPaBISAThH
MPOIIECCOM KCIUTyaTal[uH
TPYyOOIIPOBOIOB U
000pyI0BaHUS TEIIOBBIX
cerel

3HaTh: METOJIbI
BBINOJIHEHUSI ITAHOBBIX
UCIIBITAHUN U PEMOHTOB
TEXHOJIOTUYECKOTO
00opytoBaHus,
MOHTa)KHBIX, HaJIaJOUHbIX
U IIYCKOBBIX paboT

Jlexius,
CEMUHapCKHe
3aHSTHS,
nabopaTopHbIS
3aHATHUS, PEIICHHUE
CUTYaLIMOHHBIX
3ajad,

CPC

DK3aMeH, BBITTOJIHEHHUE
pacueTHOM paboThI IO
WHIUBUIYATBHOMY
3aaHUTO

ba30Bblii ypOBEHb: TOTOB
y4acTBOBATh B THUIOBBIX, INIAHOBBIX
UCIBITAaHUSAX U PEMOHTAX
TEXHOJOTMYECKOro 000pyA0BaHuUS,
MOHTAKHBIX, HAJIAJOYHBIX U
MyCKOBBIX paboTax B CTaHAAPTHBIX
IIPOU3BOJICTBEHHBIX CUTYaIUSIX
[ToBbIllIEHHBIN YPOBEHB: TOTOB
y4acTBOBAaTh B THUIOBbIX, IUIAHOBBIX
UCIBITAHUSAX U PEMOHTAX
TEXHOJOTMYECKOro 000pyA0BaHNUS,
MOHTaKHBIX, HAJIAJOYHBIX
ITyCKOBBIX paboTax B
HECTaHapTHBIX
IIPOU3BOJICTBEHHBIX CUTYyalUsIX C
UX MOCJIETYIOIIUM aHAIU30M




[K-7

CIMIOCOOHOCTB K BBITIOJIHCHHUIO
THAPABINYECKUX PACUYCTOB,
PacyeTOB TEIUIOBBIX CXEM C
BBIOOPOM 000PYAOBaHUS U
apMaTypsbl

3HaTh: METO/bI OIICHKU
TEXHUYECKOTO COCTOSTHUS U
OCTaTOYHOTO pecypca
obopynoBaHus,
OpTraHu3aIuu
POPHIAKTUICCKUAX
OCMOTPOB U TEKYIIETO
peMoHTa 000pyTOBaHUS

Jlexius,
CEMUHapCKHe
3aHSTHS,
nabopaTopHbIS
3aHATHUS, PEIICHHUE
CUTYaLIMOHHBIX
3ajad,

CPC

DK3aMeH, BBITTOJIHEHHUE
pacueTHOM paboThI IO
WHIUBUIYATBHOMY
3aaHUTO

ba30Bblii ypOBEHb: TOTOB
y4acTBOBaTh B pabOTax Mo
OLICHKE TEXHUYECKOI'O COCTOSTHUS
1 OCTaTOYHOT'O pecypca
000pyI0BaHUs, B OpTaHU3AIHH
npo(UIaKTUIECKUX OCMOTPOB U
TEKYLIEro peMOHTa
000py0BaHUs B CTAaHAAPTHBIX
IIPOU3BOJICTBEHHBIX CUTYyaLUIX
IToBbILIEHHBIN YPOBEHBD:
TOTOBHOCTb y4acTBOBAaTh B
paboTax Mo oneHKe TEXHUYECKOTO
COCTOSIHUSI M1 OCTaTOYHOIO
pecypca o6opyI0BaHuUsl, B
OpraHu3auy MPOYUIAKTHIECKUX
OCMOTPOB U TEKYLIETO PEMOHTA
000py10BaHUS B HECTAHIAPTHBIX
IIPOU3BOJICTBEHHBIX CUTyaLUsIX C
UX MOCJIELYIOIIHAM aHAIU30M




[1K-10

CIOCOOHOCTH pa3pabaThIBaTh
MEPOTIPHSITHS 10
pETyJIHPOBKE, HATAIKE
TETUIOBBIX CeTeH U
TETIOTIOTPEOIIAFOIINX
YCTaHOBOK

3HaTh: METO/IbI
o0cTy)KMBaHUS
TEXHOJIOTHIECKOTO

000pyI0BaHUs, COCTABIICHNUS]
3asBOK Ha 000pyI0BaHMUE,

3allaCHbIC YaCTH,

ImpaBrJjia MOArOTOBKU

TEXHUYECKOU

AOKYMCHTAIlMU HA pCMOHT

Jlexius,
CEMUHapCKHe
3aHSTHS,
nabopaTopHbIS
3aHATHUS, PEIICHHUE
CUTYaLIMOHHBIX
3ajad,

CPC

DK3aMeH,
BBITIOJTHEHUE
pacuyeTHO# paboThI
o
HHIUWBHUIYAaJIbHOMY
3a7aHUI0

bazoBelit ypoBeHb: criocoOeH K
00CITy )KHBaHHUIO
TEXHOJIOTUYECKOTO
000py10BaHUs, COCTABICHHIO
3as1BOK Ha 000pyJ0BaHUE,
3aIlaCHbIC YacTH, K MOATOTOBKE
TEXHUYECKOH TOKYMEHTAllU Ha
PEMOHT B CTaHJAPTHBIX
IIPOU3BOJICTBEHHBIX CHUTYaIUAX
IToBbILIEHHBIN YPOBEHBD:
CIOCO0EH K 00CITy)KMBaHUIO
TEXHOJIOTUYECKOTO
000py1I0BaHUsI, COCTABJICHUIO
3asBOK Ha 000py10BaHUE,
3aIlacHbBIC YacTH, K TIOATOTOBKE
TEXHUYECKOH TOKYMEHTAllUu Ha
PEMOHT B HECTaHIAPTHBIX
MIPOM3BOJICTBEHHBIX CHUTYaIUsX C
UX MOCTETYIOIUM aHAIU30M




[Tpunoxxenue 3

TunoBbie KOHTPOJIbLHBbIE 32IaHUS UM MHbIE MATEPHUAJIbI, HEO0XO0AUMBbIE 1JIS
OLICHKHU 3HAHUI, YMEHHH, HABBIKOB M (UJIM) ONbITA AEATEJIbHOCTH,
XapaKTepu3yUuX 3Tanbl GopMHUpOBaHHUS KOMIIETEHIUI B Ipolecce
0CBOEHMS 00Pa30BaTeIbHOI NMPOrpaMMbl B PAMKaX Y4eOHO# JUCHUILITHHbBI

HepequL MMPAKTHICCKUX pa60T 110 JUCHOUITIJINHC

Ne HanmenoBanue Kparkas xapakrepucruka IIpencraBnenue
/1 OLICHOYHOI'o CpCaACTBA OLOCHOYHOT'O CPCACTBA OIICHOYHOI'0 CPCACTBA B
dboHI
1 | Pacuernas paGora. [IpakTrueckas pabota Pesynbpratrom paboThl
«TemnocHabxxenue paifoHa | HampaBJeHa Ha SIBIIAFOTCS OLIPEAEICHUE
JKUJION 3aCTPOMKI (hopmMupoBaHUE YMEHHH U TUMA TPOKJIAJAKH TETIOBOU
HaBBIKOB 10 PACYETY CETH, TTOCTPOCHHE Tpaduka
mapaMeTpoOB CHUCTCMbI Harpysok,
TEIIOCHA0KEHUS YKUIIOTO IMbE30MCTPHUYCCKOT'O
paiioHa, TpacCUpPOBKHU rpaduka, BeIOOpa MeTo1a
TpyOOIIPOBOIOB, TOAOOPY peryJMpoBaHus TEIIOBOU
obopynoBanus LTI u Harpys3Ku.
HTIL
TeMbl IPpaKTHYECKUX 3aHATHH
1. Pacuer mapaMeTpoB TEIJIOOOMEHHOTO ammapara IS CHUCTEMBI
TEIIOCHA0XKEHUS.
2. Pacuer rpaduka ce30HHOW HArpy3Kd MOTPEOUTETIS.
3. [TocTpoenue rpaduka perympoBaHus TEIJIOBOW HArPy3KH MOTPEOUTES.
4. PacyeT TEnjI0BOM CXeMbI BOJIOTPEHHON KOTEIHHOIA.
5. Pacuer TenioBoil cxembl apoBOil KOTEIBHOM.
6. Pacuer mapamMeTpoB BOAOMOATOTOBUTEIHPHON YCTAHOBKH.
7. l'unpaBnuyeckuii pacyeT TEMJIOBOM CETH pailoHa KUJIOW 3aCTPONKH.
8. TpaccupoBka TpyOOIpoBoia TEII0BOM ceTr. BriGop omop.
9. Teny0BO¥ pacyeT TEIJIOBOM CETH pailoHa KUJIOW 3aCTPONKH.

10.Bwi6op o6opymoBanust LTI, UTTI. Yuet TemnoBoit s3Heprum.
11. PacdeT sHEpProyCTaHOBKHU C KOHTYpOM HcHojib3oBaHust BOP.




[Tpunoxenue 4
Ipumepsl 3a7a4 Aj1 CEMUHAPCKUX 3aHATHI

IHPUMEP 1. Onpenenuts i ycioBuil ropoga ExkatepunOypra pacueTHbie
TEIJIOBBIC TIOTOKM HA OTOIUICHHWE, BEHTWIAIMIO W TOpsYee BOJOCHAOKEHHE 2-X
KBapTAJIOB KUJIOro paiiona. Ilnomans paccunteiBaeMbIX KBapTanoB Fy, = 15 ra,
Fw2=25 ra; maotHocTh HacenaeHus P = 250 gen/ra, O01mas miomnams >KHIoro 34aHus
Ha OJHOro KUTeNA fos = 20 M? [uen.

Pemenue:
Pacuet npousBoaum 1 kBaptaiga Nel:
1. ITo dhopmyie (3) onpenenuM KOJIMUECTBO KUTEJICH B KBapTalie:
m = PF = 25015 = 3750 yen
2. OO0muryro MI0IIa1b XWIbIX 3JJaHUN HaiiaeM 1o ¢hopmylie:
A = fogum = 203750 = 75000 m?
3. MaxkcumanbHbIN TEMJIOBOM MOTOK HA OTOIUIEHUE PACCUUTAEM 10
dbopmyie:
Qomax = 9,A(1 + K;) =87 -75000 (1 + 0,25) = 8,16 MBT
4, MakcumanbHbIN TEIIOBOM MOTOK HA BEHTWISALIMIO PACCUYUTAEM IO
dbopmyre:
Qsmax = 9,K1K;A =87-0,25-0,6 - 75000 = 0,98 MBT
5. CpenHuii TemI0BOM MOTOK HAa ropsiyee BOAOCHAOXKEHUE ONPEICIIUM 110
dbopmyiie:

b =qm=407-3750 = 1,53MBT

6. MakcuManbHBIH TEIJIOBOM IMOTOK Ha Topsdyee BOJAOCHAOKCHHUE

paccuuTaeM 1o popmyie:
max — 24.Q.r =24-1,53 = 3,67 MBt
7. CyMMapHBIi TETTOBOM MOTOK IO KBapTajiaMm Haiinem rno dhopmyre:
Qeyw = 1,05(Qomax + Qomax + Qrpe) = 1,05(8,16 + 0,98 + 1,53) = 11,2 MBT

AHaJIOTUYHBIE pacueThl MPOU3BENIEM U JJIsl BTOPOTO KBapTaja, U Pe3yJibTaThl

3a”HeceM B Ta0. 1:
Tabnuma 1
PacueTHbie TEIJIOBBIC TTOTOKU HA OTOIJICHUE, BEHTHISIIIUIO U ropsiuee
BOJIOCHA0KEHHUE JBYX KBapTAJIOB paiioHa ropoja

Ne | ITmomans IImoTHOCTH KomnuuectBo OO6mas TemnoBoit notox, MBT
KBapTaja, HaceleHus JKUTEIIEH IUIONIAIb cp
Fies, ra P, uen/ra m A, M? Qomax | Csmax TBC Qeyu
1 15 250 3750 75000 8,16 0,98 1,53 10,67
2 25 250 6250 125000 13,59 | 1,63 254 | 17,76
Hroro: 21,75 | 2,61 4,07 | 28,43
C y4éToM noTephb TEIIOTHI TEMJIONPOBOIAMH B pa3zmepe

5% ot Q pacuéTHble pacxoabl TEMJIOThI COCTABJISIOT: 22,84 | 2,74 427 | 29,85




INPUMEP 2. Jlns xiuMmaTH4ecKux YycioBui rtopoaa EkarepunOypra
BBIMIOJIHUTh PAacueT U TOCTPOEHHE TpapHUKOB YACOBBIX PACXOJOB TEIJIOTHI Ha
OTOIUICHUE, BEHTUISIIIUIO U Topsiyee BOJAOCHAOKEHHUE, a TAK)Ke TOJIOBBIX IPaHKOB
TEIJIONOTPEOIEHUS 1O NPOAOKUTEIBHOCTH TEMIOBOM HArPY3KHU U MO MECALIAM.

PacueTHble TemIOBBIE TOTOKH B3SITh U3 pUMepa 2.

Pewenue:

1. Hcnonesys gopmynsl nepecueta (11) u (12), onmpenenrm dacoBble
pacxobl Ha OTOIJIEHME U BEHTWIALIMIO IIPU TEMIIEPATYPE HAPYKHOTO BO3ayXa t, =
+8°C:

ot — Lon "t =2284<2—_>=498MBT
o T omax | o C*\20+35) ™
or — ton Tl =274<M)=06MBT
y PR tan — tupo " 7\20+ 35 ’
2. qaCOBOﬁ pacxoa Ha Topsa4dce BOIIOCHa6)KeHI/I€ B HCOTOHHTGHBHBIﬁ

nepuoJ Haiaem no popmyne (13):
® =pQP (ﬂ) = 08-427(w) = 2,73 MBT
I'BC.JI I'BC 55 _ tx ’ ’ 55 _ 5 ’

3. Ha rpaduke (pucyHok 1) oTkianmpiBaeM 3HaueHus QJF, QpF mpu
Temnepatype t, = +8°C  a Takke 3Ha4YeHMSA Qomax, Osmax TPU by = typo =
= —35°C u coeauHuB UX HpsMoM, moiayuum rpaduxu Q, = f(ty) u Q, = f(t,).
['padux cpegHEUacoBOro pacxoaa TEIIOTHI HAa ropsYee BOJJOCHA0KEHHE HE 3aBUCUT
OT TEeMIIepaTypbl HApY>KHOTO BO3AyXa M OyJeT MpeAcTaBIsATb COO0Ml IpsMYIo,
napajuielbHyI0 ocH adbciucc ¢ opauHaroi 4,27 MBT i1t oTONUTENBHOTO EPUOIA
U c opauHarod 2,73 s HeoTomuTesNbHOro mnepuoaa. I'padux cymmapHoro
4acOBOT'0 pacx0/ia TEIIOThI HA OTOIIJICHUE, BEHTUJISIIIUIO U TOpsidee BOAOCHA0KEHNE
Qcym = f(ty) cTpOUM MyTEM CIIOKEHHS COOTBETCTBYIOIIMX OPAMHAT TpU Ly, =
+8°C u typ, = —35°C,

4, ['padux 1O TPOMOIKUTETHHOCTH TEIUIOBOM Harpy3ku (puc. 1, 0)
CTPOMTCS Ha OCHOBAaHMM CyMMapHOro 4acoBoro rpaguka. M3 Touek Ha ocu
temnepatyp (+8+-35) BoccTaHaBIMBaeM MEPHEHAUKYJSPHl 10 TEPECEUCHUS C
JUHUEH CYMMAapHOI'O 4YacoBOIO Tpaduka M W3 TOYEK MEPEeceUeHUs MPOBOIUM
TOPU3OHTANBHBIE  MPSMbIE 10  TEpPeCceYeHUusT C  MEePHeHAUKYJISIpaMu,
BOCCTAHOBJICHHBIMH W3 TOYEK HAa OCH MPOAOHKUTEIBHOCTH, COOTBETCTBYIOIIMUX
JaHHBIM TemrieparypaMm. CoeIMHUB HAlJCHHbIE TOYKH IUIABHOW KPUBOU, MOJIYYUM
rpaduk Mo MPOJIODKUTETLHOCTH TEIIOBOM HArpy3KH 3a OTONMTENBHBIN Meproj B
tedeHue 5472 yacoB. 3areM MpoBeAEM MPSIMYIO, apaJIeIbHYI0 OCH abcuuce ¢
opauHaTOM paBHOI 2,73 MBT 110 pac4eTHOM MPOIOIKUTETEHOCTH PAOOTHI CUCTEMBI
TerocHaOkeHus B roay paBHoi 8400 dvacoB W monmyuyuMm Tpaduk 1o
MPOJIOKUTEILHOCTH TEIJIOBOM HArpy3Ku JUisl HEOTONMUTENbHOTO niepuoAa. [lo ocu
abcruce rpaduka MpoIOKUTEILHOCTH CE30HHOM TETIOBOW HArpy3KH TOCTPOUM
PaBHOBEIMKHIA MPSIMOYTOJBHHUK abcd, ero BeicoTa OyaeT paBHa cpeIHEMY PacXory
TEIIOTHI 32 OTONMUTENbHBIH ce30H, Q. . ITo rpaduky (puc. 1) 3nauenue Q. Gyzer
cocTaBiaTh 19,7 MBT.
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Puc. 1. I'paduku TeroBoro notpedieHus:
a) yacoBble rpaduKH TEILIOBOTO OTpedieHus; 0) ro1oBoi rpaduk mo
MPOJIOJKUTEILHOCTH TEIIJIOBOM HArpy3Ku

5. Jns mocTpoeHuss TOAO0BOTO rpaduka TEIIOBOrO MOTPEOJICHUS 110
MecsaM HaxoauM [3] cpeTHEMECSYHBIE TEMIIEPATYPbl HAPYKHOTO BO3AYyXa. 3aTEM
OTPEICIUM YACOBBIC PACXO/IbI TETIOTHI HA OTOIJICHUE U BEHTWISALIMIO JJIsI KaX0TO
MecsIa Co CpeaHeMecCTIHON TeMiiepaTypoit Hike +8 °C. Onpeaennm cymMMapHbIe
pacxoibl TEIJIOTHI I MECAIEB OTOMUTEIHLHOTO MEpPUOJa KaK CYMMY YacCOBBIX
pacxo/0B Ha OTOIJIEHHE, BEHTUJISLIMIO U Topsuee BoJgocHaOxeHue. [[ns mecsiien
HEOTONUTEIFHOTO TEpHOoJa CYMMAapHBIH pacxo]l TEIIOoThl OyAeT paBeH
CpelHEYacOBOMY pacXoly TEIIOThl Ha Tropsdee BojocHaOxkeHne Q.b. =
2,73 MBT. HacoBble pacxojbl Ha OTOTIJICHUE Y BEHTHJISIIUIO JJIs1 SHBAPSI COCTABST:

Q5=0Q —tBH t?p = <—’ ) = 14,74 MBT
0 omax t tho ’ 20 + 35 )
Qﬂ —_ Q tBH tgp J— ( ’ ) J— ] 77 MBT
° pma Loy tho ’ 20+ 35 '

Q4w = Q3 + Qi + Q50 = 14,74 + 1,77 + 4,27 = 20,78 MBt

IBC
AHaJIoTH4YHbBIC pacdeThbl IPOU3BCACM U JJIA APYIruX MCECALCB, U PC3YJIbTATHI

CBeJZIEM B TaOJI. 2.



Ta0muma 2
CpeaHedacoBble Pacxoapl TEIUIOTHI O MECSIaM roia

Cpenneuacosble | dyp. | depp. | Mapr | Anp. | Mait | Uions | Mtons | Asr. | Cen. | Okr. | Hos. | Jlek.
pacxopl Mo

mecsinaM, MBT | -155 | -136 | -6,9 2,7 10,0 [ 151 | 172 | 149 | 9,2 1,2 -68 | -13,1
Qomax 14,74 | 13,95 | 11,17 | 7,18 - - - - - 7,81 | 11,13 | 13,75

1,77 | 167 | 1,34 | 0,86 - - - - - 094 | 1,34 | 1,65

QBmax

P P 427 | 427 | 427 | 427 | 2,73 | 2,73 | 2,73 | 2,73 | 2,73 | 4,27 | 4,27 | 4,27

I'BC’ XTBC

Qeym 20,78 |1 19,89 | 16,78 | 12,31 | 2,73 | 2,73 | 2,73 | 2,73 | 2,73 | 13,02 | 16,74 | 19,67

[To mory4eHHBIM JTaHHBIM, CTPOWM TOJIOBOM TpaHK TEIJIOBOTO MOTPEOICHUS
o Mecdiam (puc. 2).

A Q.,MBT
T20 ,_
T15
+10
T5
A (0] M A M 7 7 A C (0] H a mecsL

Puc. 2. 'omoBoii rpaduk TEMIOBOro MOTpeOISHHS IO MeCsIIam

IHPUMEP 3. Iloctpouts rpa@uK IEHTPAJBHOTO KauyeCTBEHHOTO
peryIupoBaHUS OTITyCKa TETUIOTHI o OTOMUTEILHOU Harpyske.
Bopononorpesarenu npucoeIMHEHBI K TEMJIIOBOM CETH IO IBYXCTYIIEHYATONW CXEME.
PacueTHass Temmeparypa Hapy>XKHOTO BO3[yXa ISl MPOCKTUPOBAHUS CHUCTEM
OTOIUIEHMS U BEHTHJIALMH Ly, = —35°C. TemmepaTypa Bo3ayXa B OTaIIHBAEMbIX

nomeneHusx t,, = +20°C. TemnepaTypa ceTeBoOi BOJIbI B ITOIAOIIEH M 00paTHOM
MarucTpasx mpu typ,: T; = 150°C, 7, = 70°C.

Pemienue:
1. PacueTHblii TeMIiepaTypHBI HAmoOp HarpeBaTeJIbHOTO Mpudopa
COCTAaBHUT:
T3 + 1, 90 + 75
At ZT_tBH =T—20 = 62,5°C

2. PacueTHbIll mepenag TeMnepaTyp CETEBOM BOJbI B TEIJIIOBOM CETH:

At =1, — 7, = 150 — 70 = 80°C
3. PacyeTHbIll mepenan TeMneparyp CETEBOW BOJBI B MECTHOW CHUCTEME

OTOIJICHUS PaBCH:
0=13—17,=95—-70=25°C
4, TemmnepaTypy ceTeBoi BOJABI B MOJAOMIEH U 0OpaTHOM MarucTpaivd B
TEYEHHE OTOMUTEIILHOTO MepHoAa HaijeM B auamnasoHe temmeparyp (+10+-35°C).



BeimotanM pacueTs mipu t,=+10°C:

lpy — Uy o8 tpy — Uy
Ty = gy + At — + (AT - O,S@) —t =
0

b — th

BH ~ ‘Hpo
—20+625(20_10)0'8+ 80 —0,5- 25 (20_1())—
B "“\20 + 35 ( ’ ) 20+ 35/

= 82,5+ 67,5 = 48,25°C

0,8
v Bl TP Y LR
2 o b — tho ' b — tho

—20+625(20_10>0’8 0,5 25(20_1())—3598 227 =
- "“\20 + 35 ’ 20435/ 7 S

= 33,71°C.
AHaJOTUYHBIC pPacdeThl MPOU3BEIEM W IS APYTHX TEMIEpaTyp Hapy>KHOTO
BO3ITyXa, U Pe3yJIbTaThl CBEAEM B Ta0II. 3.
Tabmumna 3
TeMmeparypa ceTeBoi BOJIbI B IMOJAOIIEM M OOPATHOM TEILJIONPOBOJIaX
TeMneparypa HapyKHOTO Bo3ayxa, °C

+10 +5 0 -5 -10 -15 -20 -25 -30 -35

7,,°C | 48,25 | 60,51 | 72,37 | 83,94 | 95,3 | 106,49 | 117,53 | 128,46 | 139,27 | 150

7,,°C | 33,71 | 38,69 | 43,27 | 47,58 | 51,66 | 55,59 | 59,35 63 66,55 70

5. [To moay4YeHHBIM JaHHBIM CTPOMM OTOMUTEIbHBIA IpapHK TEMIICPATYP
BOJIBI B TCILIOBOM ceTH (pHcC. 3):

T,°C A

150

130 ¢

110 + T=f(ty)
90 +
70 T =f{(t)
50 4

42,34 —— -
30 {7 ?
10 1 "

+10 +6 "0 .5 10 415 20 25 30 -35  t,°C

Puc. 3. I'padpuk TemnepaTyp BOJIbI B TOAAIOIEH U 0OpaTHOW MarucTpayisix Mpu
[IEHTPaJIbHOM Ka4€CTBEHHOM PEryJIMPOBAHUH MO OTONMUTEILHON HArpy3Ke

INPUMEP 4: Onpenenuth pacueTHbE U YyACIbHBIC TEIMJIONOTEPU UEpE3
HapY>KHbIE OTPAXKICHUS 3/1aHUA. 3JaHue Oecuep1adHoe, IBYCKAaTHOE, OJTHOITAXKHOE
¢ pasmepamu: giauHa L = 72 M, mupuna B = 12 M, BeicoTa 60K0BbIX cTeH h = 2,6 M:



BbICOTa KOHBKA hx = 6 M. [To TopiiaM 31aHus PacoioKeHbI JePEBIHHBIC BOPOTA C
TaMOypoM ¢ pa3mepamu: Bbeicota H = 3,0 m, mmpuna b = 2,8 m.

[Toner kepam3uToOeTOHHBIE. Ha MPOIONIBHBIX CTEHAX PacHoIOKEHbI IBOWHBIC
OKHa B JIEPEBIHHBIX CHApeHHBIX mneperuietax. Koadduument ocrtekaeHus
(OTHOIIIEHNE TTOBEPXHOCTH OKOH K OOIIIei MOBEPXHOCTH BEPTUKAIBHBIX HAPYKHBIX
orpaxaenuii) K. = 0,20. Kospduuuentsr termmonepenaun (Br/m? °C) cTeH, OKOH,
NEPEKPHITUS U T0JIA:

Ker = 1,24; Kok = 2,89; Kiep = 0,65; Ky = 0,27.

Pacuetnas temneparypa HapyxHoro Bosayxa ty = -30 °C, oTHocurtenbHas
BIAXKHOCTH @ = 85 %; TemmnepaTypa BHyTpeHHeT0 Bo3ayxa t; = 18 °C (mpunoxenue
2) OTHOCHUTEIbHAS BIAXHOCTL O = 75 %. IIpononpHBIE CTOPOHBI 3HAHHUA
OpPUEHTHPOBAHBI: OJIHA — HAa CEBEPO-BOCTOK, APyTas — Ha IOro-3amajl.

Pemenue: [lnomans moBepxXHOCTH KaXA0M M3 TPOAOIBHBIX CTEH C yU4E€TOM
pa3MenieHns Ha HUX OKOH:

FIP=7-B(1-Ko)=72 2,6 0,8=149,76 M?.

HJIOHI&IIB ITOBCPXHOCTHU KEDKI[OI?I H3 TOPLOCBLIX CTCH (HJ'IOHIaIIB
IIpAMOYT'OJIbHHUKA oe3 BOPOT IIIOC INIOIadb TPCYTrOJIbHUKA KOHbKOBOU t-IaCTI/I)Z

FET= (B-h - bH) +0,5:B (h¢-h)=122,6-2,8:3,0 +0,5-12 (6 — 2,6) = 43,2 M>.
HJIOHI&IIB IIOKPLITHA paBHA CYMMC HJIOHI&,Z[CI?I ABYX CKAaTOB. ]_HI/IpI/IHa CKarta bc1<

B y
— 9TO I'MIIOTCHY3a IMPAMOYTOJIbHOI'O TPCYT'OJIbHUKA OCHOBAHHNEM E H BBICOTOH hK,

h.
Torna

B

L Fam2Lobe=2-L)(2) + Gy =

2

2
2. 72\/(12—2) +(6—2,6)2 = 993 M2

2. IImomanp mosna:

Fion=B L =12-72=864 m>

3. [L1omaae OKOH Ha KaXKJ0M MPOJI0JIBHON CTEHE:!
Fox=L -h-Kye=72-2,6-0,2 =37,44 m°.

4, [Lnomaae BOPOT HA KaKIOM TOPILIE 3/TaHUS:

Fo=b-H=28-3=8,4m

OCHOBHBIE TEIJIONOTEPH YEPE3 OTPAKIAIOIINE KOHCTPYKIHUH OIPENENSIEM 10
dopmynam [2]. Jlist Bcex orpakaeHuit N = 1 (ABISIOTCS HAPYKHBIMH ).

Tennonorepu yepe3 00e MPO0JIbHbIE CTEHBI:

Quper =2-149,76 - 1,24(18 + 30) - 1 = 17827 Br

Tennmonotepu uepe3 00e TOPIIECBLIE CTEHBI:

Qrer=2:43,2 - 1,24(18 +30) - 1 =5142 Bt

[ToTrepu TeNIOTHI UEPE3 KPOBIIIO:

Qo =993,0 - 0,65(18 + 30) -1 =30982 Bt

[ToTrepu TENIOTHI YepE3 MOI:

Q. =864 -0,27(18 +30) -1=11197 Bt



Tennonorepu yepe3 OKHA JBYX CTEH:
2,0
me-°C
R, =0,34 —

Qox = 2-%(18+30)= 10571 Br

TCHHOHOTCpI/I UCpe3 BOPOTa ABYX TOPLCBBIX CTCH.
2.0
(R, = 0,215 =, 1abn. 2.4 [2])

8.4
= 2.-°%% (184+30)=3751 Br.
Q 0,215( ) !

OCHOBHBIE TEMJIONOTEPU:

Qoe = 17827 + 5142 + 30982 + 11197 + 10571 + 3751 = 79470 Br.

Jlo0aBOYHBIE TEIJIONOTEPH YEPE3 BEPTUKAIBHBIE CTEHBI, OKHA, BOpPOTa U
HAKJIOHHBIE CKaThl MEPEKPbITUS (BEPTUKAJIbHAS MPOEKIMs), OOpallleHHbIE Ha
CEBEPO-BOCTOK UM ceBepo-3amaj, coctaBisitor 10 %, a Ha roro-soctok — 5 %
OCHOBHBIX TEIUIONIOTEPh YEPE3 3TU OTPAKACHUS.

J1o0aBOYHBIE TEIUIONOTEPH YE€PE3 BEPTUKAIBHBIE OTPAXKICHHUS:

Q:=0,1"(0,5Qupert 0,5Q0x + 0,5Q:cr + 0,5Q5) + 0,05 - (0,5Qrcr + 0,5Q;) =
=01- (0,5 - 17827 + 0,5 - 10571 + 0,5 - 5142 + 0,5 - 3751) + 0,05 - (0,5 - 5142 +
+0,5 - 3751) =2086 Bt

JloGaBoUHbIE TEIUIONOTEPU YEpPEe3 HAKIOHHBIA CEBEPO-BOCTOUHBIM CKaT
(BEepTUKAIBHYIO MPOEKIINIO) KPBIIIK:

Qun=0,1 - Kyep - L (- h) - (t; - t;) = 0,1 - 0,65 - 72 (6 — 2,6) - (18 + 30) =
=764 Br.

Jlo0aBoYHBIE TEILUIONOTEPHU YEPE3 HAPYKHBIE BOPOTA C TAMOYpPOM:

Qus=1-Qs=3751 Bt

3nanue umeet 0osiee IByX HapyKHBIX CTEH, IOATOMY HY>KHO J100aBuUTH eme 10
% OCHOBHBIX MOTEPH TEIUIOTHI UEPE3 CTEHBI, OKHA U BOPOTa

Q.=0,1- (17827 +5142 + 10571 +3751) = 3729 Br.

Tennonorepu yepe3 orpaxaaroniie KOHCTPYKIIUH

Qorp= 79470 + 2086 + 764 + 3751 + 3729 = 89800 Br.

JlononHuTEeNbHBIE TEMJIONOTEPY HA HHPUIBTPALMIO PUHUMAaeM B pazmepe 30
% OCHOBHBIX TEIUIONIOTEPH YEPE3 BCE OTPAXKICHHUS

Qu=0,3 - Qoeu=10,3 - 79470 = 23841 Br.

CyMMapHBbI€ TEIIONOTEPH Yepe3 HAPYKHBIE OTPAXkKICHUS COCTABIISIOT

Q. =89800 + 23841 = 113641 Br.



[Tpunoxxenue 5

HpI/IMepLI IK3AaMECHAIITUOHHBIX BOIIPOCOB

1. Mecto cuCTEM TEIIOCHAOXKEHUSIB CTPYKTYpE DHEPreTuuecKoro
Komruiekca npeanpusarus 1 KKX;

2. [TpuaIunel  3¢(HEKTUBHOTO HCIOIL30BAHUS TEIUIOBOM DSHEPTHH B
CUCTEMaX TEIUIOCHAOKEHHUS,;

3. CesonHas Harpy3ka. Pacuer oTmycka Tersa Ha OTOIUICHHE;

4, Omnpenenenue pacxoja Teria Ha OTOIUICHHE M0 TUIOMAAN 3aCTPOUKH;

S. Pacuer oTmycka Ternsia Ha BEHTUISIUIO;

6. Kpyrnoroguunast Harpy3ka. Pacuer rogoBoro ormycka remia. ['padux
MPOJIOJKUTEILHOCTH TEIJIOBOM HATPY3KU;

1. BosHbpIe cucTeMBI TeIIOCHA0KEHHS

8. KauecTBeHHOE peryirpoBaHue OJHOPOIHON Harpy3KH;

Q. KauecTBeHHOE peryampoBaHue pa3HOPOIHOW HATPY3KH;

10. KauecTBeHHOE peryampoBaHue 0 OTONUTEIBHON HArpy3Ke;

11. ['paduku pacxona Boasl u TemnepaTypsl Ha ['BC;

12, [lenTpanbHOE peryIMpoBaHUE MO COBMEIICHHOW HArpy3Ke OTOILICHUS
u I'BC;

13. [{eHTpanbHOE PETYJIMPOBAHUE MO COBMEIICHHON HArpy3Ke 3aKpbIThIX
CUCTEM TETUIOCHAOKECHMUS;

14, KadecTBeHHOE peryaMpoBaHHE€ [0 COBMEIICHHOW Harpy3ke B
OTKPBITBIX CUCTEMAX;

15. KauecTBEHHO-KOJIMUYECTBEHHOE PETYIUPOBAHUE;

16. TemnnoBas cxema BOJAOTPENHON KOTEIbHOM;

17, TerutoBast cxema napoBOW KOTEIBHOM;

18. TerioBas cxema MapoBOJIOTPERHON KOTEIbHOM;

19. Tennosas cxema TOLI;

20. OOmmue TMONOXKEHUs  pacdyeTa TEIUIOBBIX CXEM  KOTEIbHBIX.
OcoOeHHOCTH pacyeTa TEIIOBBIX CXEM BOJOTPEUHBIX KOTEIbHBIX;

21. Pacuer TerioBoi cxembl TapoBOW KOTEIBHOM;

22, Cxemsl otirycka Termia ot TOLL;

23. ITpompbitiieHHast Bogonoaroroka. Ounctka Boasl st XKKX;

24. ITonroTroBka BOABI 111 KOTEJILHBIX

25. YCTaHOBKM YMATYECHUSI TEPUOAUYECKOTO JICMCTBUS. Y CTAHOBKH
YMATYEHUs HEIPEPBIBHOTO JIEVCTBUS;

206. VYcranoBku 00e3xene3uBaHus U QUIbTPALINH;

217. CopOunoHHBIE YCTAHOBKH. Y CTAHOBKH OOpPaTHOTO OCMOCA;

28. CxeMbl ¥ KOH(QUTYpalluu TETIOBbIX CETEH;

29. [TopsimoK THAPAaBIMYECKOTO pacdeTa TEIIOBbIX ceTell. OCHOBHBIE
pacueTHbIE 3aBUCUMOCTH;

30. [Tbe30MeTpryeckuii rpauk TEMIOBOU CETH;

31. OcobOeHnHoctu TUJIPABINYECKOTO pacueta apoIpOBOJIOB.

Oco0eHHOCTH pacyeTa KOHICHCATOIPOBOIOB;
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32. Pexxum naBieHus B CETH U BEIOOP CXeMbl a0OHEHTCKOT'O BBOJIA;

33. ['unpaBnuyeckuii pexxuM TEIUIOBbIX ceTeil. CONMPOTUBIIEHHUE CETH;

34. BxiaroueHre HaCOCHBIX IOJICTAHIIMM;

35.  Pabota cetu ¢ nByMsi HCTOYHUKAMU MTUTAHUS;

36. Konwlesas TennoBast CeTh;

37, BxiroueHne HACOCHBIX TOJACTAHIIMA B CETH C JBYMS HCTOYHHUKAMU
MTUTAHUS;

38. ['unpaBIuyecKuil peKUM OTKPBITHIX CUCTEM TEIIOCHAOXKEHMUS,;

39. [Ipoxnanka Tpy6orpoBo10B. Onopsl TpyOONPOBOIOB;

40. Komnencanust  temmepaTypHbIX — Jnedopmaruii  TpyOOIpPOBOJIOB.

OcoOEHHOCTH TeMIlepaTypHOM KOMIEHCAIlUM TMpu OECKaHAIbHOW MPOKIaJIKE.
PanuanbpHas koMIieHcalus;

41. HazemHuas npokiaika TpyOOnpoBOJIOB;

42. [Ton3zemHas npokJaaka TpyoonpoBOJIOB;

43. [Tonzemuast GeckaHanbHas OJHOTPYOHAs MPOKJIAJIKA;

44, [TonzemHas GeckaHaabHas IBYXTpyOHast MPOKJIAIKA;

45. [Tox3eMHast KaHalIbHAs MPOKJIAAKA,;

46. TennoBsle moTepu TpyOompoBoja. Ternonsonsuus TpyOOmpOBOIOB

temiocereld. TpeOoBaHus, MPeIbABISIEMbIE K TEIIOU30JISIIITUOHHBIM MaTepraliaM U
UX CBOMCTBA,

47. Tennon3onsAUMOHHbIE MaTepHalbl, H3ACIUS U KOHCTPYKUUHU MpH
HAJA36MHOW U TIOJ3€MHOH MPOKIIAJIKAaX TEIIOBBIX CETEH;

48. Tennon3onAUnOHHbIE MaTepHalbl M KOHCTPYKLUHU OeCKaHaJIbHBIX
IPOKJIAO0K;

49. JedekTsl  Mpeau30JIMPOBAHHBIX  TPYOONPOBOJAOB B CHUCTEME
TEIUIOCHAOKEHUS

50. OCHOBHBIE HEOCTATKH COBPEMEHHBIX TEIIOBBIX CETEH;

ol ['mapaBnuyeckasl yCTOWYMBOCTh ceTH. HelTpanpHbIE TOUKY;

52, Bb160op cxem noakitoueHnust aDOHEHTCKUX YCTaHOBOK;

53. Ha3nauenue u 060py10BaHUE TEIIIOBBIX ITYHKTOB,;

54. enTpanbubiii Terioor myHKT (L[TII);

55. [IpucoeauHeHne cUCTEM OTOIUICHUS K TeTUIOBbIM ceTsim B UTII,

56. [IpucoeauHenne CUCTEM ropsiYero BOAOCHA0KEHUS K TETNIOBBIM CETAM
B UTII;

57. ABTOMaTHU3UPOBAHHBIE TEIJIOBBIE ITYHKTHI;

58. [ToreHuunanbHble 3amachl BTOPUYHBIX DHEPreTUYECKUX PECYpPCOB
(BOP);

59. BropuuHnble sHEpropecypchl MPOMITPEANPHUATHH, UCIOJIb3YEeMBbIE IS

reHeparuy TeroThl. X KOJIM4eCcTBO, TapaMeTphl, J0JIs MOJIE3HOT0 UCIIOIb30BaHUS
B CUCTEMaX TCIIOCHAOKECHUS;

60. [Ipoexkt ucnonszoBanuss BOP 1 cucteMsl TpaHCIOpTa TEIUIOBOM
DHEpIuy;
61. [IpoexT ucnonb3oBanust BOP niist 000pOTHBIX U IPSIMOTOYHBIX CUCTEM

TCXHHNYCCKOTI'O BO)IOCH216)KCHI/I$I TCIIOBBIX JICKTPHUYCCKUX CTaHHHﬁ.
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