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Размещенное изображение


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, MpOoeKTUPOBaHNHU 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
DHEPIUU;

— 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, Oonee 3Gh(PEKTHUBHBIX METOAOB M CPEACTB JOCTaBKH U
UCITIOJIb30BAHUS TEMJIOBOW SHEPTUU Y TOTPEOUTEIA.

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
MIPOMBIILICHHBIX 00beKTOB 1 JKKX;

— Hay4MTh MBICIUTHh CHCTEMHO Ha MPUMEpax MOBBIIIEHUS 3HEPreTUYECKOU
3p(EKTUBHOCTH CUCTEM  TEIUIOCHAOKEHHMS] 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 TMO3MLUUNA TMOBbIIEHUS A(P(HEKTUBHOCTU 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
LHEHTPAIU30BAaHHOTO U UHJIMBU1YaIbHOTO TETUIOCHA0KEHMUS;

— HAYYUTh aHAJIM3UPOBATH PE3YJIbTAaThl MOAEINPOBAHUS, IPOU3BOAUTH ITOUCK
ONTUMHU3ALMOHHOIO PELIEHUsI JJIi CHUCTEM TEeIUIOCHAOXKEHUS U  OTOIUICHUS
MPOMBITIUIEHHBIX 00beKTOB 1 JKKX.

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

KKX» oTHOCHTCS K UncTy TPO(eCCHOHATBHBIX YUSOHBIX TUCITUTIIINH BAPHATHBHOM
4aCTH OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl OaKkajgaBpuara.



I[I/ICIII/IHJII/IHB. «/ICTOYHUKH W CHCTEMBI TEIJIOCHAOKCHUS Hpezmpmm/lﬁ 141
JJOI'MYCCKH

KKX»  B3auMocBsa3aHa

u COACPIKATCIbHO-MCTOANICCKHU

CJIEIyIOIIMMU JUCIUIUTMHAMU 1 pakThukamu OOIT:
B BapuatuBHOif yactu 6a3oBoro mukia (b 1.2):
— DHeprocOepekeHre B TEINIOOHEPTETUKE U TETUIOTEXHUKE;
— CucteMbl OTOIJIEHUS, BEHTWISIUU U KOHJAUIIMOHUPOBAHUS BO3/1yXa;
— TexXHOJIOrn4YeCcKre YJHEPrOHOCUTENN U SHEPTOCUCTEMBI MPEATIPUITHIA;
— HarneraTenu u TemoBbIe ABUTATENH;
— KoTenpHble yCTAaHOBKM U TapOT€HEPATOPBI.

3. IlepedeHnp njIaHuMpyeMbIX Pe3yJIbTATOB 00yUeHUsI MO JUCHUIIIHHE
(MoxyJ110), COOTHECEHHbIE C IJIAHMPYEMBIMHU pe3yJIbTATAMU 0CBOEHUS
0o0pa3oBaTe/IbHOI MPOrPaAMMBbI

B pesynbrate ocBOEHUSA

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

(Mmonmynst) 'y

KOMITCTCHITHM:
B pe3yJibTare ocBoeHUs
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 FJIEMEHTOB B
COOTBETCTBUU C HOPMAaTUBHOU
JIOKYMEHTAIUEH;
BJIAJETh:
e MeToAaMU cOOpa M aHAJIM3a UCXOIHBIX
JTAHHBIX 711 TPOSKTHPOBAHUS
IHEProOOBEKTOB U UX IIIEMEHTOB B
COOTBETCTBUU C HOPMAaTUBHOU
JIOKYMEHTalHen
I1K-1 CriocoOHOCTE 3HATh:
MJIAHUPOBATh U ®  METO/Ibl BHIMIOJHEHHUS PACYETOB
OCYLIECTBISATH KOHTPOJIb TEXHOJIOTHYECKOTO 000pYA0BaHUS IO
JIEATEIIbHOCTH TIepcoHaa THITOBBIM METOJUKAM;
10 SKCIUTyaTaluu

00yYaromuxcs
OBITh  JTOCTUTHYTHI




00BEKTOB
npodeccrnoHaTBEHOMI
nesitenpHOoCcTH (OI1JT)

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

yMeThb:

®  BBINOJHATH PACYETHI TEXHOJIOTUIECKOTO
000pyI0BaHUs TIO TUIIOBBIM METOTUKAM;

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

BJIA/I€Th:

¢ HaBBIKAMU IPOBEJICHUS PACUCTOB
9HEpProoOOpyI0BaHHS IO TUIIOBBIM
METOIHUKAM,

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

[1K-2

CriocoGHOCTD ynpaBiIsaTh
mpoleccaMu
skcrutyatanuu OI1] B
COOTBETCTBUH C
TEXHOJIOTUEN
MIPOU3BOJICTBA

3HATh:
® MCTOAbI BBITIOJHCHUA IIJIAHOBBIX
UCTIBITAaHUH ¥ PEMOHTOB
TEXHOJIOTHYECKOTO 000pyIOBaHHUS,
MOHTa)KHBIX, HAJIQJIOYHBIX U ITyCKOBBIX
pabor.
yMeThb:
®  BBINOJHATH U TUIAHUPOBATh BBHINIOJIHEHHE
MJIAHOBBIX MCIBITAHUH U PEMOHTOB
TEXHOJIOTHYECKOTO 000PYI0BAHUS,
MOHTaXXHBIX, HAJIAJOYHBIX U ITYCKOBBIX
pabor.
BJA/I€Th:
¢ HaBbIKaMHU IMPOBCACHUS IJIAHOBBIX
UCTIBITAaHUN ¥ PEMOHTOB
TEXHOJIOIMYECKOro 000py0BaHus,
MOHTa)XKHBIX, HAJIQJIOYHBIX U ITyCKOBBIX
pabor.

I1K-3

CriocobHOCTB K
BBIITOJTHCHHIO pacy€TOB U
noctpoeHuro cxem OITJ]
IIPU UCTIOJIb30BaHUH
TUIIOBBIX METOI0B

3HATh:
®  METOABI O0CTY>KUBAHUS
TEXHOJIOTMYECKOro 000py10BaHus,
COCTaBJICHUS 3asIBOK HAa 000pyAOBaHHE,
3aracHbIC YacTH;
® [IpaBHJIa MOATOTOBKU TEXHAYECKOM
JIOKYMEHTAIIUN Ha PEMOHT.
yMeTb:




¢  BLIIOJHATH U MJIAHUPOBATDH BBIITOJIHCHUC
00CITyKMBaHUSI TEXHOJIOTUIECKOTO
000pyI0BaHUS;

®  COCTaBJIATH 3asiBKM Ha 000pY/I0OBaHHE,
3amacHbIC YacTH;

® [IOArOTAaBIUBATH TEXHUYECKYIO
JIOKYMEHTAIIMIO Ha PEMOHT.

BJIA/IETh:

® HaBbIKaMH O6CHy>KI/IBaHI/ISI
TEXHOJIOTHYECKOr0 000pYyI0BaHUS,
COCTaBJICHUS 3aBOK Ha 000pYy/I0BaHUE,
3aracHbIC YacTH.

4. CTpykTypa U cofep:KaHue QU CHUNINHBI

OO01mast Tpy1I0€EMKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4€THBIE €IMHULIBI, T.€.
144 akanemuyeckux 4acoB (u3 HuUX 45 4YacoB — camocCTosTeNlbHash padoTa
CTYJICHTOB).

Paznenst  muctumianHbl  «VICTOYHUKM M CHUCTEMBI  TEIJIOCHAOXKEHUS
npeanpusatuid u XKKX» n3ydaroTcs Ha 4eTBEPTOM Kypce B BOCBMOM CEMECTPE.

Ctpykrypa U colaep)KaHW€ JUCHMIUIMHBI «VICTOYHHKM UM CUCTEMBI
terocHa0)enus npeanpustail u JKKX» 1o cpokam u Bujam paboThl OTPaKEHbBI B
[Tpunoxenun 1.

Conep:xanue pa3aeaoB IMCHUATNIAHBI

Bocbmoii cemectp

Tema 1. BBenenue

[Ipenmer, 3amaun U CcoJEpkKaHWE JUCHMIUIMHBL. MecTo  cucTeM
TEIUIOCHA0XEHUSIB CTPYKTYPE dHEpPreTudeckoro komruiekca npeanpusatus u JKKX.
[Tpunuunel 3¢G@GEKTUBHOTO HCMOAB30BAHUS TEIJIOBOM HHEPrMM B CHUCTEMax
TeriocHa0x)eHusi. OCHOBHBIE TEPMUHBI U OTIPEICIICHHUS.

Tema 2. Pacuer Temi0Boro norpedaeHust

Ce3onHas Harpy3ka. Pacuer ormycka Tera Ha oToruieHne. OnpeneneHue
pacxojia TEeIJia Ha OTOIUIEHHWE MO TUIOIAAA 3acTpOUKH. Pacder oTmycka Teria Ha
BeHTWISILMIO. KpyrimoroguuHass Harpys3ka. Pacyer romoBoro oOTIycKa Teruia.
I'paduk  TPOMOKUTEILHOCTH  TEIUIOBOM  Harpy3kw. BojasHble  CHCTEMBI
TETIOCHA0KEHHUS.

Tema 3. PeryiupoBaHue TeNJIOBOH HATPY3KH

TenoBble XapakTEPUCTUKH  TEIUIOOOMEHHBIX ammapaToB. KauecTBeHHOE
peryiaupoBaHue  OJHOPOJHOM  Harpy3ku. KauecTBeHHOE  peryiaupoBaHHe
pa3sHOpOAHOM Harpy3ku. KayecTBeHHOE peryiaMpoBaHUE IO OTONHUTEIBHOU
Harpy3ke. I'paduku pacxona Boabl M Temmneparypsl Ha ['BC. LlenTpanbHoe
pEeryJIMpOBaHUE MO COBMENIEHHOM Harpy3ke otoruieHus u ['BC. lLlenTpanbsHoe



peryiupoBaHie MO COBMEIICHHOW HAarpy3Ke 3aKpbIThIX CUCTEM TEITIOCHAOKEHMUS.
KauecTBeHHOE peryMpoBaHHUe IO COBMEIIEHHOW HArpy3Ke B OTKPBITBIX CUCTEMAX.
KauecTBeHHO-KOJIMYECTBEHHOE PETYIUPOBAHHME.

Tema 4. UICTOYHUKH TeNJIOCHAOKEHUS
TeroBass cxemMa BOJOTPEMHOM KOTeNbHOW. TeroBasg cxema NapoBOU
KOTeIbHOU. TernoBas cxema napoBoAOrpeiHon koTenbHou. Temnosas cxema TOLI.

Tema 5. Pacuer TemI0BBIX cXeM KOTeJbHbIX 1 TII]

OO0mue mOoJIOKEHUS] pacyeTa TEIJIOBBIX CXeM KOTelIbHBIX. OcoOeHHOCTH
pacuera TEIUIOBBIX CXEM BOJOTIPEWHBIX KOTENBbHBIX. Pacder TEemnoBOMl CXEMBI
apoBoy KoTenpHOM. Cxembl oTiTycka Teruia ot TOL.

Tema 6. BononoaroroBka

[Tpomeinnennas BogomnoaroroBka. Ouuctka Boabl st JKKX. Ilogroroska
BOJIBI JUISl KOTEJIbHBIX. YCTAHOBKH YMSTYEHUS MEPUOAUYECKOTO JECUCTBHUS.
VY cTaHOBKU yMSITUEHUSI HEMIPEPHIBHOTO JACUCTBUS. Y CTAaHOBKU 00€3KEIE3UBAHUS U
¢unbrpanun. CopOLIMOHHBIE YCTAHOBKHU. Y CTAHOBKHA OOPaTHOTO OCMOCA.

Tema 7. I'mapaBiu4ecKuil pacyer TEIUIOBBIX ceTel

Cxempl ® KOH(pUTYpalluM TEIUIOBBIX ceTell. OCHOBHBIE pacyeTHBIC
3aBucuMocTH. Ilopsmok ruapaBiudeckoro pacuera. IIbezoMmerpuueckuii rpaduk
TerioBoi  ceth. (OCOOEHHOCTH THAPABIMYECKOTO pacuera IMaporpOBOJIOB.
OcobeHHOCTH pacueTa KOHJACHCATOMPOBOIOB. PeXkuM MaBjiIeHUS B CETH U BBIOOD
CXeMbl A0OHEHTCKOTO BBOJA. [HMApaBIMYECKUN PEXKHUM TEIIOBBIX CETeH.
ComnpoTuBiieHHe ceTH. BKiItoueHne HAaCOCHBIX IMOACTaHIUM. PabGoTa ceTu ¢ aByms
ncTouyHukamu nmranus. KonblieBas ceTb. BKiIroueHMe HACOCHBIX IOJCTAaHIIMHN B
CETH C JBYMS UCTOUHUKAMU MUTAHUS. [ MAPABIMYECKUN PEKUM OTKPBITBIX CUCTEM
TEIIOCHAOKECHUS.

Tema 8. Ob6opynoBaHue TEMJIOBBIX ceTel

[Ipoknanka TpyOompoBogoB. Omnopsl  TpyOompoBoaoB. KommeHcarus
TeMmnepaTypHbix nedopmaruii. OcOOEHHOCTH TeMIepaTypHOU KOMIIEHCAIMU MPU
OeckaHanbHOM MpoKIIaake. PamuanbHas KOMIICHCAITHS.

Tema 9. TensioBoii pacyer TPyOONIPOBO/IOB

Hazemnass  mpoxmaaka  TpyOOIpPOBOJIOB. [lomeMHas  mpokJaaka
TpyOomnpoBooB. [logzemnas O6eckaHanbHasi OHOTpYyOHas mpokianaka. [Togzemuas
OeckaHanpHasi JBYXTpyOHast mpokiaaka. [log3eMHas KaHanmpbHas MPOKIIAIKA.
TennoBele moTepu TpyOompoBoaa. Termmonsomsaius TpyOOnmpOBOIOB TEILIOCETEH.
Tpe6OBaHI/I$I, MPEABABIAACMBIC K TCINIOM30JIIIMOHHBIM MaTC€puaiaM U Ux CBOMCTBA.
TCHJ’IOI/ISOHHHI/IOHHBIG MaTepuaibl, U3ACIUA W KOHCTPYKIHH IIpH Ha)IBCMHOﬁ nu
MOJI3EMHOM TMPOKJIAJIKaX TEIUIOBBIX CETEH. TEemnIOM30SALMOHHbIE MaTepUalibl U
KOHCTPYKIIMM  OecKaHalbHBIX MpOKIaAoK. JledekTsl mpenn3oJnpoBaHHBIX
TpyOONPOBOJOB B CUCTEME TEIJIOCHAOXKEHMUS.
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Tema 10. PaumoHanbHasi CTPYKTYPa TeIJIOBbIX ceTei

OCHOBHBIE HEIOCTAaTKH COBPEMEHHBIX TEIUIOBBIX ceTeil. I 'miapaBianueckas
YCTOMYMBOCTHh  CeTU. HeuTpanbHple  TOYKH.  YIPABIIEMOCTb  CUCTEMBI.
PesepBupoBanue. Brpibop cxem monkimoyeHHsT aOOHEHTCKUX  YCTaHOBOK.
Haznauenue u 060py10BaHNE TEIUIOBBIX MYHKTOB. LleHTpaibHbII TEMIOBOM MyHKT
(LITII). IlpucoenuHenwe cHUCTEM OTOIUIEHUSI K TemioBbiM ceTsim B WTIL.
[TpucoenrHeHnEe CUCTEM TOpSiUEro BOAOCHAOKeHUs K TermaoBbIM ceTsiMm B UTII.
ABTOMAaTH3UPOBAHHBIE TEIUIOBBIC ITyHKTHI.

Tema 11. Wcnosb30BaHHWEe BTOPHMYHBIX JIHEPropecypcoB B CHCTeMax
TEIUIOCHAOKEeHUS

[ToTeHianbHble 3amachkl BTOPUYHBIX BSHEpreTudeckux pecypcoB (BOP).
Bropuunbie 3HEpropecypchl MPOMIPEANPUATHN, UCIOIB3YEMBbIE JJIsI T€HEPALUU
TEIIOoTHL. MIX KOoJIM4ecTBO, mapaMeTpsl, 015 MOJIE3HOTO UCTIOJIb30BAHUS B CUCTEMAX
TeriocHa0x)eHus. [IpoexT st cucTemMbl TpaHCIopTa TEIIoBoM sHepruu. [Ipoekt
Ji71s1 OOOPOTHBIX U MPSIMOTOYHBIX CUCTEM TEXHUYECKOTO BOJOCHAOKEHUS TEIIIOBBIX
AIEKTPUYECKUX CTAHIIUH.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Meronuka mpenojaBaHus ~— JUCUUIIMHBL  «VICTOUHMKM M CUCTEMBI
teriocHaOxenuss npeanpustiii u KKX» u peanuzanuss KOMIETEHTHOCTHOTO
IIOJIXO0/1A B M3JI0KEHUH Y BOCIIPUATUHI MaTepuaa IpelyCMaTpUBaeT UCIIOJIb30BAHUE
CIIEAYIOIIMX AaKTHUBHBIX M HWHTEPAKTUBHBIX (OPM MPOBEIEHUS TPYIIOBBIX,
UHAMBUIYaJIbHBIX, Ay JUTOPHBIX 3aHATHI B COUETAHUM C BHEAYJUTOPHON paboToil ¢
1eNbI0 (OPMUPOBAHUS U PA3BUTHSI PO(PECCHOHATHLHBIX HABBIKOB 00YYarOIUXCS:

— MOJrOTOBKA K BBIMOJIHEHHUIO MPAKTUYECKUX PAadOT B ay/IUTOPHUSIX By3a U Ha
MOIIHOCTSAX MPEANPUATUN-TAPTHEPOB;

— 3allUTa U UTHAUBUAYAJIBbHOE O0CYK/IEHHE BBITIOJIHIEMBIX 3TAOB PACYETHOTO
3aJlaHus;

— MOATrOTOBKA, PEICTAaBICEHUE U 00CYKIEHUE MPE3EHTALMI HA CEMUHAPCKUX
3AHATUSX;

— OpraHu3aiys 1 MpoBeIeHNE TEKYIIET0 KOHTPOJIs 3HAaHUM CTYAEHTOB B (hopme
0JIaHKOBOTO TECTUPOBAHUS;

— MPOBEJAEHUE WHTEPAKTHBHBIX 3aHATUN MO NPOLEAYpEe MOATOTOBKH K
MHTEPHET-TECTUPOBAHUIO HA CalTax: i-exam.ru, fepo.ru,

— HCIIOJIb30BAHME HMHTEPAKTUBHBIX (OPM TEKYLIEro KOHTpoisi B ¢opme
ayJIMTOPHOI'O U BHEAYJUTOPHOTO HHTEPHET-TECTUPOBAHUS;

— TPOBEJIEHHE MAaCTEp-KJIACCOB JKCIEPTOB M CIEUUATUCTOB IO METOoAam
COBPEMEHHOTO MPOEKTUPOBaHUS U 3D-MOJETUPOBAHMS CUCTEM TEIJIOCHAOXKEHUS
npoMbinuIeHHbIX 00beKTOB U XKKX, a Taxke 3¢ (heKTUBHBIX METOJI0B 3KCIUTyaTalluu
000py10BaHUs U OOBEKTOB SHEPTETHUECKUX MPOMBILIIEHHBIX CUCTEM.

VY nenbHbINA BeC 3aHATUNA, TPOBOJMMBIX B HHTEPAKTUBHBIX opMax, orpeeieH
IJIAaBHOW 1IEJIbI0  00pa30BaTENbHOW MPOrpaMMbl, OCOOEHHOCTBbIO KOHTHHIEHTA
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oOyyarommxcsi M COoAepKaHUEM JUCHUIUIUHBI «VICTOUHMKM U CHUCTEMBI
tertocHa0xenus npeanpusatui 1 XKKX» u B 1IeJIoM M0 JUCHHMIUIMHE COCTABIISCT
50% ayauTOpHBIX 3aHATHN. 3aHATUSA MPAKTUYECKOro THUIA cocTaBisatoT 33% ot
o0beMa ayAUTOPHBIX 3aHITUH.

6. OueHoYHbIE CPeACTBA /ISl TEKYIIEr0 KOHTPOJIS yCIleBaeMOCTH,
NPOMEKYTOUYHOM ATTEeCTALMH M0 MTOraM OCBOEHHUS JUCHHUILUINHBI U y4eOHO-
MeToAu4YecKoe odecreyeHue CaMOCTOATEIbHOM padoThI CTY/ACHTOB

B mnpouecce 00yueHHMs HUCHOJB3YIOTCS CIEAYIOLUIME OLIEHOYHBIE (OPMBI
CaMOCTOSITENIbHOM pabOoThl CTYJEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJIS
yCIEBAEMOCTH U POMEKYTOUHBIX ATTECTALIUIA:

B BoceMoOM cemecTpe:

- TIOATOTOBKA M BBICTYIUIEHUE HA CEMHUHAPCKOM 3aHATUM C MPE3CHTALMEH U
oOcyxnennemM Ha Temy «Bunabl cucrem TemnocHaOXeHUs, BBIOOp MeTOJa
pPEryJIMpOBAaHUS  TEIJIOBOM  Harpy3ku»  (MHIMBHAYAJIbHO  JUISI  KaXXJIOTO
oOyyaromierocs);

- BBIIOJIHEHHWE pacyeTHOro 3anaHus «Pacdyer CUCTEMBbI TEIUIOCHA0XKEHUS
palioHa KUJIOM 3aCTPOIKH (110 BapUAHTaM )».

OueHoYHbIE CpEACTBA TEKYLIEro KOHTPOJIS YCIEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOIIPOCHI U 337aHus B (opMe OJaHKOBOTO U (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, AJI1 KOHTPOJISL OCBOEHUSI OOYHAIOIIUMUCS Pa3JesiOB JUCIUILINHBL,
3alUTa OTYETOB IO pacueTHOU padoTe.

OOpa3upl TECTOBBIX 33JaHMM, 3aJaHUN PACUYETHBIX padOT, KOHTPOJBHBIX
BOIIPOCOB M 33JaHUi I MPOBEIACHUS TEKYIIEr0 KOHTPOJS, IPUBEICHBI B
PUWIOKEHUSX.

6.1. ®oH/ OLICHOYHBIX CPEACTB AJIS NPOBEICHHUS MPOMEKYTOYHOM ATTECTALNH
00y4aIuxXcs Mo JUCUUIINHE (MOXYJIIO)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TANOB UX ()OPMHUPOBAHMS B
npouecce 0CBOCHHs1 00pa3oBaTeJbLHOM IPOrPaMMbl

B pe3ynbrare ocBOCHMS TUCHUIUIUHBI (MOIYIs) (DOPMHUPYIOTCS CIEAYIOIINE
KOMIIETEHIINH:

Kon B pesyabTare ocBoeHus1 00pa3oBaTEJbLHOM IPOrPaMMbl 00y4arouiics
KOMITEeTEHIIUH J0JIKEeH 00/1a1aTh
OIIK-3 CIOCOOEH NEMOHCTPUPOBATh MPUMEHEHUE OCHOBHBIX CIIOCOOOB IMOJIYYEHUS,

npeoOpa3oBaHusi,  TpaHCHOpPTa U HCIOJIB30BaHMS  TEIUIOTHl B
TEIUIOTEXHUUYECKHUX YCTAaHOBKAX U CUCTEMax

[IK-1 CrocoOHOCTh TJIAHUPOBAaTh U OCYUIECTBISATH KOHTPOJb JAESITEIbHOCTU
NepcoHaja Mo HKCIUTyaTallud OOBEKTOB MPO(ECCHOHAILHONW AEATeNbHOCTH
(O11/1)

I1K-2 CrniocoOHOCTB yIpaBisaTh mporeccamu skcruryatanuu O] B cooTBeTCTBUM C
TEXHOJIOTHEN TPOU3BOJICTBA




I1K-3

CriocoOHOCTh K BBINOJIHEHUIO pacdyeToB M moctpoeHuto cxem OIIJl mpu
MCIIOJIb30BAHUH THUIIOBBIX METOJIOB

B npouecce ocBoeHHst 00pa3oBaTeIbHON MPOTPaMMBbI JaHHbIE KOMIIETEHIIUH, B
TOM YHUCJIE€ UX OTAETbHbIE KOMIOHEHTHI, (DOPMHUPYIOTCS MOATAIHO B XO/I€ OCBOCHUS
OOy4aroIUMHUCS AUCHUIUIMH (MOAYJei), MPakTUK B COOTBETCTBHM C Y4YEOHBIM
IUTAHOM U KaJICHJAPHBIM rpaguKoM yueOHOTO mpoIriecca.

6.1.2. Onucanue nmokasarejeil 1 KpUTepUeB OLEHNBAHUS KOMIIeTEHIIUIA,
(opMHUpyeMBIX 110 HTOraM OCBOEHHSI JUCIHUILIUHBI (MOAYJIs1), ONIMCAHME KA

OIICHUBAHHUA

[TokazaTrenemM OIlEHMBAHUS KOMICTCHIIMA Ha pPa3IMYHBIX JTamax uX
(bOpMUPOBAHUS SIBIISACTCS JOCTIKEHUE 00YUYaIONTUMHUCS TUTAHUPYEMBIX PE3yIbTaTOB
0oOy4eHUs MO JUCHUILIUHE (MOTYJIIO).

OIIK-3 - crnoco0eH JeMOHCTPUPOBATh MPUMEHEHHUE OCHOBHBIX CIIOCOOOB TOJTy4YeHUS,
peoOpa3oOBaHus, TPAHCTIOPTA M UCTIOIB30BAHUS TEIUIOTHI B TETUIOTEXHUYCCKUX YCTAaHOBKAX H
cucTemMax
Kputepun onennBanus
Onenka
Onenka Onenka «OTJIUYHO»
n «HEY/I0BJIETBOPH | «ya0OBJeTBOPHUT | OueHKa «XOpPOIIo» WIH
oKa3zarteJib . .
TeJIbHO» WU eJIbHO» WJIH WIH NMOBBIIIEHHBIA | BBICOKHI
OTCYTCTBHE HHM3KO# YPOBeHb | YPOBEHb OCBOEHHS YPOBEHb
chopmupoBanHOC OCBOEHMUS KOMIIeTEeHIIU U 0CBOEHMSI
TH KOMIIETEHUMH | KOMIETEeHI[HU KOMIIETEHI]
1707
3HATh: OOyuatomuics OOyuatommiics Oo6yuaromuiics OOyuaromuit
METOIHUKH JEMOHCTPHUPYET JIEMOHCTPUPYET JIIEMOHCTPHUPYET cA
C60pa " ITOJIHOC OTCYTCTBHE HCIIOJIHOC HJaCTUYHOC JACMOHCTPpUDY
aHaIM3a NI HEAOCTATOYHOC COOTBETCTBUEC COOTBETCTBUC €T II0OJIHOC
HCXOTHBIX COOTBETCTBHUEC CJICAYIOIINX CJICOAYHOIINX 3HAHUHU: COOTBETCTBUEC
AHHBIX LTS CITEAYIOIINX 3HAHUIL: METOAMKHU cOopa u CITEYIOIINX
A 3HAHWA: METOJIMKN | METOJIMKHM cOOpa | aHanu3a UCXOJHBIX | SHAHWIA:
MIPOEKTUPOBAH
cbopa u aHanu3a Y aHaJIn3a TMAHHBIX JUIS METOJIUKHU
ust
HMCXOIHBIX TAHHBIX | MCXOJIHBIX IPOEKTHPOBAHMUS coopa u
YHEPTOOOBEKT
INIE JMaHHBIX JJIs SHEPTO0OBEKTOB U aHaiusa
OB U UX
IIPOCKTUPOBAHUS IIPOCKTUPOBAHUA | UX 3JIEMECHTOB B HNCXOOHBIX
3JIEMEHTOB B
HEPTrOOOBEKTOB U | IHEPTOOOBEKTOB | COOTBETCTBHUH C JIAHHBIX IS
COOTBETCTBUH .
HX DJIEMECHTOB B H UX JJICMCHTOB HOPMAaTHUBHOU IIPOCKTUPOB
c N
. | COOTBETCTBHH C B COOTBETCTBHHM C | TOKyMEHTAIHEH aHusA
HOPMaTHUBHOMN N . 6
HOpMaTHUBHOU HOpPMaTUBHOU , HO IOIyCKaroTCs SHEProoone
JIOKyMEHTaI1e N N
9 JOKyMEHTaluen JOKYMEHTAIIMEH | HE3HAYUTEIbHbIE KTOB M UX
" . Jlomyckarotes OIMOKH, HETOYHOCTH, | HIEMEHTOB B
3HAYUTEIIbHBIC 3aTPpyAHCHHA TIpH COOTBETCTBU
OmMOKH, AHATUTHYECKUX nc
IPOSBIIAETCA olepauusx.




HEJIOCTaTOYHOCTh HOPMaTHUBHO
3HaHUU, 1O PSIAY 71
nokasatenet, JIOKYMEHTAI
oOyJaromuiics aeii
UCTIBITHIBACT . cBOGOIHO
3HAYUTEIILHbBIC oriepupyer
3aTpyHEHHS TIPH nproGpe-
OTIePUPOBAHUN TCHHBIMIT
3HAHUSIMH TIPH UX SHAHHSIMIL.
nepeHoce Ha
HOBBIC CUTYalUH.

yMeThb: OOyyaromuiicst He OO0yyarorumiics OOyuarommuiics OO0yuarormii

cobupars u yMeeT W B JIEMOHCTPHPYET JIEMOHCTPHPYET cst

AHAIIN3HPOBAT HEJIOCTaTOYHOM HETIOJIHOE JaCTHIHOE JIEMOHCTPHPY

b HCXOIHBIC CTEIICHU yMeeT COOTBETCTBHE COOTBETCTBHE €T TIOJIHO®

NAHHEE I cobupats u CIEAYIOLIUX CIEAYIOLINX YMEHUN: | COOTBETCTBUE

npoeKTHpoBay | AHATH3HPOBATH YMEHHH: cobupatsb 1 CICIYIOIIHNX

st MCXO/IHBIC laHHBIe | COOMpATh U AHAIU3UPOBATH YMCHHUHU!

sHeprooGbekt | aHaJIN3UPOBATH HUCXOIHBIE TaHHBIE cobupars u

OB 7 HIX NPOEKTUPOBaHUsT | UCXOMHBIC TSt aHaU3UpOB

SICMEHTOB B HEProoOBEKTOB 1 | AAHHBIC JUJIS IIPOCKTUPOBAHMS aTh

cootpeTcTRum | AX HIEMEHTOB B IIPOCKTUPOBAHUS | H3HEPrOOOBEKTOB U HCXOAHBIC

c COOTBETCTBHH C HHEProoOBEKTOB | UX JIEMEHTOB B AAHHBIC JJIA

HOpMaTHBHOﬁ HOpMaTHBHOﬁ H UX 3JICMCHTOB COOTBETCTBHH C OPOCKTUPOB

TOKyMEHTAIlHE I[OKyMeHTaIII/Ief/'I, B COOTBETCTBHUHU C HOpMaTHBHOﬁ aHuA

i BBITIOJIHATD HOpMaTHBHON JIOKYMEHTAIUEH. DHEproodme

IIPOEKTHBIE JIOKYMEHTAUHUEU. | YMeHHs OCBOCHBI, HO | KTOB M MX
pacyeTsl Homyckarorcs JIOILY CKarOTCsI 3JIEMEHTOB B
3HAYUTCIIbHbIC HE3HAUYUTCIbHBIC COOTBECTCTBHU
OIINOKH, OIMMOKY, HETOYHOCTH, | i ¢
MPOSBISAETCS 3aTpyAHEHUS IIPU HOPMATHBHO
HEJIOCTATOYHOCTh | AHATUTUYECKHX i
MEHU, IO psi olepanusx, nepeHoce

noKa3zartereH, yYMEHHH Ha HOBBIE, el
oOyJaronuics HECTaHIAPTHBIC :

CBob6oaHO
UCIIBITHIBACT CHUTYaIHH.

orepupyeT
3HAYUTEIbHBIE

pUOOpETEHH
3aTpyAHEHUd 1IpU

bIMH
OIlIEpUPOBAHUU

YMEHHSMH,
YMEHHSMH IIPU UX

HpUMEHSIET
nepeHoce Ha

HUX B
HOBBIC CUTYyallUuH.

CHUTYaIHsX

MOBBIILICHHON

CJIO’KHOCTH.

BJIAJETh: Ob6yuaromuiicst He OOyuarommiics Oo6yuaromuiics Oo6yuaromuit

METOIaMH BJIaJICET WIN B BIIajieeT YAaCTHYHO BJIAJICET Csl B TIOJIHOM

c6opa u HEJO0CTaTOYHON MeTojaMu cOopa | MerojamMu cOopau | oObeme

aHAIN3a CTCICHH BJIaZICCT 1 aHaIn3a aHajy3a UCXOJHBIX | BIaAceT

HCXOIHBIX METOJaMU C60pa HCXOTHBIX NAaHHBIX I METOJaMH

JAHHBIX IS 1 aHajIn3a JAHHBIX JUIsS IIPOEKTUPOBAHUS coopa u

npoextuposan | ACXOAHBIX JAHHBIX | ipoekTHPOBaHHsI SHEProoOBEKTOB U aHan3a

st AT HHEProoOBEKTOB | UX DJIEMEHTOB B HUCXOHBIX
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SHEPTOOOBEKT
OB U UX
3JIEMEHTOB B
COOTBETCTBUU
c
HOPMaTUBHOMN
JOKYMEHTaIue
i

MIPOEKTUPOBAHUS
HEProoOHEKTOB U
UX 3JIEMEHTOB B
COOTBETCTBUU C
HOPMAaTUBHOM
JIOKYMEHTalHUen

U UX DJIEMEHTOB
B COOTBETCTBHH C
HOpPMaTUBHOM
JIOKYMEHTalUEn
B HEMIOJTHOM
00beMeE,
JIOITyCKAI0TCS
3HAYUTEIbHBIC
OIINOKH,
HPOSIBIISICTCS
HEIOCTATOYHOCTh
BIIaICHUS
HaBBIKAMHU T10 PSAY
MoKazaTeew,
OO0yuarormmiics
UCTIBITHIBACT
3HAYUTCIIbHbIC
3aTpyIHEHUS IPU
NPUMEHEHUH
HaBBIKOB B HOBBIX
CUTyalusx.

COOTBETCTBHH C
HOPMaTUBHOU
JIOKYMEHTaIUEH,
HaBBIKHM OCBOCHEI, HO
JIOITYCKatOTCSI
HC3HAYUTCIIbHBIC

OHH/I6KI/I, HCTOYHOCTH,

3aTpyIHEHUS IPU
AHATUTUIECKHUX
oTIepaIwsix, IIepeHoce
YMCHHIA Ha HOBEIC,
HECTaH/IapTHBIE
CUTYyaIllH.

JAHHBIX JIJIS
MPOEKTHUPOB
aHMsI
HEProodwse
KTOB H UX
DJIEMEHTOB B
COOTBETCTBHU
uc
HOPMAaTHUBHO
i
JOKYMEHTAIT
Hei,
cBOOOIHO
MMPUMCHSCT
IMMOJTYYCHHBIC
HAaBBIKU B
CUTYyalusaX
IIOBBIIIICHHOU
CIIO)KHOCTH.

IIK-1 - CriocoOHOCTh TUIAHUPOBATH U OCYIIECTBISATH KOHTPOJIb ACSITEILHOCTH MEPCOHANA TI0
JKCIUTyaTauu 00beKTOB npodeccuoHanbHol aesrenbHoctu (OI1/])

3HATh:

METOIbI
BBITIOJIHCHU S
pacueToB
TEXHOJIOTUYEC
KOTO
o0opyI0BaHUS
IO TUTIOBBIM
METOJIUKaM;
METO/IBI
MIPOCKTHPOBAH
us
TEXHOJIOTHYEC
KOT'O
o0opyTI0BaHUS
c
WCTIOJIh30BAHU
eM
CTaHAAPTHBIX
CpeAcCTB
aBTOMaTHU3aln
u
MIPOCKTHPOBAH
us B
COOTBETCTBUHN
C
TEXHUYCCKUM
3aJlaHuEM

OObyyarommuiics
JIEMOHCTPHPYET
HOJIHOE OTCYTCTBHE
WU HEI0CTaTOYHOE
COOTBETCTBHE

CIENYIOIINX 3HAHUM:
METO/IbI BHITIOJIHEHU S

pacucToB

TEXHOJIOTHYECKOT'O

000pyI0BaHUS 110
TUIIOBBIM
METOJIUKaM;
METOJIbI
MPOEKTUPOBAHUS

TEXHOJIOTHYECKOT'O

o0opy0oBaHus C
HCIOJIb30BaHUEM
CTaHJAPTHBIX
CpENCTB
aBTOMaTH3aIHH
MPOEKTHUPOBAHMS B
COOTBETCTBUH C
TEXHUYCCKUM
3aJJaHHEeM

OO6yyaromuiics
JEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHE
CJEIYIOLIUX
3HaHUMU:
METO/IBI
BBITTOJTHEHUS
pacueToB
TEXHOJIOTUYEC
KOTO
o0opyaoBaHus
10 THUIIOBBIM
METOIMKaM;
METO/IBI
MIPOEKTHUPOBAH
us
TEXHOJIOTUYEC
KOTO
o0opyaoBaHus
c
WCIIOJIb30BaHU
eM
CTaHJAPTHBIX
CpencTB
aBTOMaTH3aIlH
u
MPOEKTUPOBAH
us B

OO0yuaromuiics
JIEMOHCTPHPYET
JaCTUYHOC
COOTBETCTBHE
CIIe Ty IOIINX
3HaHUI: METOJIBI
BBITTOJTHEHHUS
pacdeToB
TEXHOJIOTUYECKOT
0 o0opyaoBaHUs
10 TUITOBBIM
METOJIUKaM;
METO/bI
MPOEKTUPOBAHUS
TEXHOJIOTUYECKOT
0 o0opyaoBaHUs
c
HCMOJIb30BAHUEM
CTaHIapTHBIX
CpelCTB
aBTOMAaTU3aluU
MPOEKTUPOBAHUS
B COOTBETCTBHH C
TEXHHUYECKUM
3aJlaHUEM, HO
JIOTTYCKatOTCSI
HE3HAYNTCIIbHBIC
OIINOKH,
HCTOYHOCTH,

OO0yuarommiics
JIEMOHCTPUPYET
IIOJIHOEC
COOTBETCTBUE
CIEAYOIINX
3HaHUU:

METO/IbI
BBITTOJIHEHHUSI
pacyeToB
TEXHOJIOTUYECK
oro
o0opyaoBaHus
10 THIIOBBIM
METO/IMKaM;
METO/IbI
MIPOCKTHPOBAH
ust
TEXHOJIOTUYECK
oro
o0opyaoBaHus
C
UCTIOJIb30BaHUE
M
CTaHJapTHBIX
CpeAcTB
aBTOMaTH3AIlH
"
MPOCKTHPOBAH
us B
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COOTBECTCTBUHU 3aTPYAHCHUS IIPU COOTBETCTBUU

c AHAJIMTHICCKHX C TEXHUYECKUM

TEXHUYECKUM | OHCpaluAX. 3alaHUuEM,

3aJaHUEM. CBOOOJIHO

HomyckaroTcst OIepupyeT

3HAYUTEILHBIE IPHOOPETCHHBIM

OIIINOKH, Y 3HAHUSIMHU.

MIPOSIBIIIETCS

HEJ0CTAaTOYHOC

Th 3HAHUH, IO

psany

roKasareJe,

oOyJaronuics

HCIBITEIBACT

3HAYUTEILHBIE

3aTpyIHEHHS

npu

OTICPUPOBAHUHT

3HAHUSAMH TIPH

HX MepeHoce Ha

HOBBIC

CHUTYallUH.
yMeThb: OOyyaromuiics He OOyuaromuiics | OOyvaromuics OOyuaromutics
BBITIOJIHATh yYMEET UITH B JIEMOHCTPHPYET | JEMOHCTPHUPYET JIEMOHCTPHPYET
pacueTsl HEJ0CTAaTOYHOM HEIOJIHOE YaCTHYHOE TOJTHOE
TexHoJIornyec | CTCTECHU yMeeT COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
KOTO BBIMIOJIHATH PACUEThl | CIACTYIOLINX CIIEYFOIINX CICAYIOIINX
06opysioBanus | TEXHOIOIHYECKOrO YMEHHUIL: YMEHHUIA: yMeHuit:
1O THITOBBIM 000py10BaHUs 110 BBIIIOJIHATH BBIIIOJIHATE BBIITOJTHATE
METOIHKAM; THUIIOBBIM pacyersl pacyeTsl pacyeTsl
npoekTHpoBar | METOMHMKaM; TEXHOJIOTHYEC | TEXHOJIOTHYSCKOT | TEXHOJIOTHYECK
b MIPOCKTUPOBATh KOI'o 0 000pyI0BaHMs | OTO
TeXHOJIOIHYeC TEXHOJIOTUYECKOE 060pYI[OBaHI/I$[ I1I0 TUIIOBBIM 060py)103aH1/1${
xoe 000pyI0BaHHUE C 110 TUMOBBIM METOAUKAM,; 10 TUTIOBBIM
o6opynoBanue | ACHOIB30BAHNEM MCTOJUKAM, MPOECKTUPOBATH METOAUKAM;
c CTaHIapTHBIX MPOEKTUPOBAT | TEXHOJIOTHYECKOE | IPOEKTUPOBATH
UCIIONB30Bauu | CPEACTB b 000py/I0BaHUE C | TEXHOJIIOTUYECK
eM ABTOMATH3AINH TEXHOJIOTUYEC | MCIIOJIb30BAaHUEM | O€
cTanapTHbix | POCKTHPOBAHHSA B KoOe CTaHJAPTHBIX obopy0BaHue
cpencTs COOTBETCTBHUH C 00opynOBaHuE | CPEJICTB c
aBTOMATU3aIN TEXHUYECKUM C aBTOMAaTHU3aIInuu HUCITIOJIB30BAHUC
- 3a/laHuEM HCIIOJIb30BAHU | IIPOEKTUPOBAHUSA | M
NPOEKTHPOBAH eM B COOTBETCTBHUHM C | CTAaHAAPTHBIX
S B CTAHJAPTHBIX | TEXHUYECKUM CPEACTB
COOTBETCTBUH CpeacTs 3a/1aHAEM. aBTOMaTU3alu
c aBTOMATHU3all | YMEHHUS OCBOCHBI, | U
— " HO JIOITYCKAIOTCSI IPOCKTHPOBAH
I — NpOEKTUpOBaH | HE3HAIHTEILHBIC WS B

us B OmHOKH, COOTBETCTBUH

COOTBETCTBHH HETOYHOCTH, C TEXHUYECKUM

3aTPYIHEHUS IIPU
c 3aJIaHUEM.
AHAJIUTUYECKHUX
TEXHUYECKUM | — CBo060oHO
3aJIaHAEM. orepupyer
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Honyckarotcs [IEPEHOCE YMEHHUM | MPHUOOPETEHHBIM

3HAYUTCIIbHBIC Ha HOBBIC, 1 YMCHHUAMU,

OHII/I6KI/I, HECTAaHAAPTHBIC MMPUMCHSACT UX B

IIPOABIIACTCA CUTYyalluu. CUTyalusax

HEOOCTATOYHOC MOBBIIIIEHHON

Tb YMCHHﬁ, 10 CJIOKHOCTH.

pAny

HoKa3aTenen,

oOyJaronuics

HCIIBIThIBACT

3HAYUTCIIbHBIC

3aTPpyaHCHUA

npu

OIIEPUPOBAHKH

YMEHUAMU IpU

UX [IepeHoce Ha

HOBBIC

CUTYaIUH.
BJIAJIETh: OOyyaromuiics He OOyuaromuiics | OOy4varomuics OOyuaromuiics
HaBbIKaMHU BJIaACCT NJIN B BJIaccT YaCTUYHO BJIAACCT B ITIOJITHOM
IIPOBCACHUS HENOCTaTOYHOM HaBBIKAMU HaBbIKaMU o0beMe BIaJeeT
pacdeToB CTCIICHH BJajeeT MPOBEICHUS MIPOBEICHUS HaBBIKaMHU
sHEproodopyy | HaBbIKaMH pacueToB pacueToB [IPOBEACHUS
OBaHUsA 10 HIPOBEACHUA 9HEProodOpy | FIHEProodOpya0Ba | PACICTOB
TUIIOBBIM pacdeToB OBaHMUS 110 HHS 110 TUIIOBBIM | SHEProo0opy 1
METOIUKAM; SHEProo0OPYNOBAHUS | THIOBHIM METOIUKAM; OBaHUA [0
criocobHocTy | MO THIIOBBIM METOIMKAM; CIIOCOOHOCTEIO TUIIOBBIM
10 METOAMKaM, CIIOCOOHOCTb | IPOEKTUPOBATH METOAMKaM;
npoektnposar | CMOCOOHOCTEIO 10 TEXHOJIOTUYECKOE | CIIOCOOHOCTHIO
b IPOCKTHPOBATh MpoeKkTupoBar | o0opyaoBaHue ¢ | IPOCKTUPOBATH
TexHoyornyec | TCXHOJIOIHICCKOC b UCIIOJIb30BAHUEM | TEXHOJIOIMYECK
KO€ o0opynoBaHHe ¢ TEXHOJIOTHYEC | CTaHAAPTHBIX oe
obopymosanune | MCTOJIL30BAHUCM Koe CpEICTB 00opyI0BaHuE
c CTaHapTHEBIX o0opyoBaHUE | aBTOMATHU3AINH C
ucmosp3oBanu | CPCACTB C MIPOEKTHPOBAHUs | MCIIOJIb30BaHHE
eM aBTOMaTH3allNA HCIIOJIb30BAaHU | B COOTBETCTBUU C | M
craggaptaeix | TPOCKTHPOBAHUA B eM TEXHUYECKUM CTaHJApTHBIX
Cpe/CTB COOTBCTCTBHH C CTaHJapTHBIX | 3aJaHUCM, CPEICTB
apToMaruzany | 16XHHYICCKUM CpEJICTB HaBBIKU OCBOEHBI, | ABTOMAaTH3allH
5 3a/laHuCM aBTOMaTH3any | HO JOIIyCKalOTCs u
IIPOEKTUPOBAH U HC3HATUTCIbHBIC [IPOEKTUPOBAH
usi B npoexTHpoBan | CMHOKH, usi B
COOTBETCTBHH s B HETOUHOCTH, COOTBETCTBUH
C COOTBETCTBHH | o PYAHCHUATIDH - o reyppraecknm

AHAJIUTUYCCKUX

TEXHUYECKHM c — 3aJlaHuEM,
3aJlaHuEM TeXHHUCCKAM | preperoce yMmeHHil CBOOOJIHO

3aJlaHUEM B Ha HOBBIE, HPUMCHACT

HEIIOIHOM HECTaHJIapTHBIC MOy ICHHBIC

06'BCMC, CHTYAIIHH. HAaBBIKH B

JIONTyCKaIOTCA chTyanuax

3HAYUTEIbHbIE HOBBIICHHON

OUIHGKH, CIIOKHOCTH.

MIPOABIIACTCA
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HEIOCTATOYHOC
Th BIaJACHUS
HaBBIKAMH I10
pAny
nokasaTelei,
OOyuarommuiics
HCIIBITHIBACT
3HAYUTEILHEIC
3aTpyAHCHUS
npu
TIpUMEHEHNN
HaBBIKOB B
HOBBIX
CUTYyaIIUsX.

IK-2 - CnocoOHOCTh yHpPAaBIATH
TEXHOJIOTHEH TPON3BOACTBA

npoueccamu skcruryarauuu  OIIJ[ B cooTBeTrcTBHM C

3HATh:
METO/IbI
BBIIIOJITHCHUS
IJIAHOBBIX
HCIIBITAHUN B
PEMOHTOB
TEXHOJIOTHYCC
KOTro
o0opyToBaHus
, MOHTaQXXHBIX,
HaJIaJIOYHBIX U
MTyCKOBBIX
pabot

OO0yyarommuiics
JIEMOHCTPHPYET
HOJIHOE OTCYTCTBHE
WM HEI0CTAaTOYHOE
COOTBETCTBHE

CIENYIOIINX 3HAHUM:
METOJbI BBIITOJIHCHUS

IJTAHOBBIX
HUCIILITAHUU U
PEMOHTOB

TEXHOJIOTHYECKOT'O

o0opymoBaHus,
MOHTAa)KHBIX,
HaJTagOYHBIX U
ITyCKOBBIX paboT

OO6yyaromuiics
JEMOHCTPHUPYET
HETIOIHOE
COOTBETCTBHE
CIICAYIOIINX
3HAHUIL:
METO/bI
BBITTIOJTHEHUS
MJIAHOBBIX
HUCHBITAaHUN U
PEMOHTOB
TEXHOJIOTrHYeC
KOT0
o0opyaoBaHus
, MOHTQ>XHBIX,
HallaJ0YHbIX U
ITyCKOBBIX
pa0or.
Honyckarorcs
3HAYHUTEILHEIE
OIHNOKH,
HpOSIBJIS[eTCS[
HEJOCTATOYHOC
Th 3HAHUH, IO
psany
IOKa3aTeen,
oOyJaroruiics
HUCIIBITBIBACT
3HAYUTCIIBHBIC
3aTpyTHEHHUS
npu
OIIEPUPOBAHUN
3HAHUSMU TPU
WX TIePeHOCe Ha
HOBBIC
CUTYaIUH.

OO0yuaromuiics
JEMOHCTPHUPYET
YaCTUYHOC
COOTBETCTBHE
CIICAYIOIINX
3HAHUI: METOIbI
BBIIOJIHEHUS
TIAHOBBIX
HUCIBITAaHUHN U
PEMOHTOB
TEXHOJIOTHYECKOT
0 00opyaoBaHMs,
MOHTaXXHBIX,
HaJIQJJOYHBIX U
MyCKOBBIX paboT,
HO JIOIYCKAIOTCS
HC3HAYUTCIIbHBIC
OIIIMOKHU,
HETOYHOCTH,
3aTpyAHEHUSA IIPU
AHAIMTHYECKUX
oTepanusX.

OO0yuarommiics
JEMOHCTPHPYET
MOJIHO®
COOTBETCTBHE
CIIEIYFOILIHX
3HAHHI:
METO/IbI
BBIITOJIHECHUS
TJIAHOBBIX
WCIIBITAHUH U
PEMOHTOB
TEXHOJIOTHYECK
oro
o0opynoBaHus,
MOHTaXHBIX,
HaJaJ04YHbIX U
MTyCKOBBIX
paoor,
cBO0OOJTHO
ornepupyer
nproOpeTEeHHBIM
1 3HAHUAMU.
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yMeTh: OO0yuatomuiics He Oo6yuatomuiics | OOyuaromuiics OO0yyaroImics
BBIIIOJIHATh U | YMEET WK B JIMOHCTPHPYET | AEMOHCTPHUPYET JIEMOHCTPHPYET
IJIAaHUPOBATh | HEAOCTATOUHOM HETIOJTHOE YaCTHYHOE MOJTHOE
BEITIOJTHEHHE CTEIICHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
IIAHOBEIX BBINOJIHATH U CIIe Ty IOIINX CIIEIYOIINX CITE Y FOTIIHX
WCIBITaHui u | WITAHUPOBATH YMEHUM: YMEHUI: YMEHHIA:
PEMOHTOB BBINIOJTHEHHUE BBIMOJIHATE U BBITIOJIHSTH U BBITIOJIHATH U
TexHoyiornyec | MIAHOBBIX IUIAHUPOBATh | IJIAHUPOBATH IUIAHUPOBATh
KOTO HCIIBITAHUN U BBITTOJTHCHHE BBITTOJTHCHHE BBITIOJIHCHUE
0GOpyToBarmst | PEMOHTOB IUTAHOBBIX [UIAHOBBIX IUIAHOBBIX
, MOHTaKHBIX, | TCXHOJIOIHYECKOrO WUCTIBITAHUN U | UCTIBITAHUH U WCTIBITAaHUH U
HanagouHbIX 1 | 000pyAOBaHus, PEMOHTOB PEMOHTOB PEMOHTOB
Ty CKOBBIX MOHTa)KHBIX, TEXHOJIOTHYEC | TEXHOJIOTHYECKOT | TEXHOJOTHYECK
pabor HAJIATOYHBIX U KOTO 0 00opyaOBaHUs, | OrO
IIyCKOBBIX pa60T OGOPYIIOBaHHSI MOHTaXXHBIX, O60py,[[0BaHI/I$I,

, MOHTQXXHBIX, | HaJaJO4YHBIX U MOHTaKHBIX,

HaJaJ04YHbIX U | MYCKOBBIX PaOOT. | HAJaJOYHBIX U

MTyCKOBBIX YMeHHS OCBOEHBI, | ITYCKOBBIX

pabor. HO JIOITy CKAKOTCs pabor.

Jlommyckarorcst HE3HaYUTEJIbHBIC CB00601HO

3HAuNTENbHbIe | OLIMOKH, OIIEepUpyeT

OIINOKH, HCTOYHOCTH, MPHOOPETEHHBIM

MPOSIBIISIETCS 3aTpyAHCHUA TIpH U YMEHUSIMU,

HeJocTaToyHoC | AHAIMTHYCCKUX IIPUMEHSET UX B

Tb YMEHUH, IO onepanusix, CUTYyaLMSIX

pany TIIePeHOCEe YMEHUI MMOBBIIIEHHOMN

noKasaTeJeH, Ha HOBBIC, CJIO’KHOCTH.

oGyuarommiics. | HECTAHIAPTHBIE

HUCTIBITHIBAET CHUTyalllHu.

3HAYUTEIIbHBIC

3aTPyAHECHUSA

pu

OTIEPUPOBAHUHI

YMEHUSMH IIpU

UX MePeHoce Ha

HOBBIE

CUTYyaLlUH.
BJIAJIETh: OOyyaromuiicst He OOyuaromuiics | OOyvaromuiics OO0yuarommiics
HaBBIKAMH BJIAJICCT WK B BIIAJICET YaCTUYHO BIIAJICCT | B MOJHOM
MIPOBEICHUS HENOCTaTOYHOM HaBBIKAMHA HaBBbIKAMH 00BeEME BIIazZIEET
IIJIAHOBBIX CTCIICHU BIaZICET IPOBEIECHUSA MIPOBEAEHUSA HaBBIKaMH
ucneplTannii u | HaBbIKaMHu IJIAHOBBIX IJIAHOBBIX MIPOBEACHUS
PEMOHTOB HIPOBEACHNA WCTBITAHUN U | UCTIBITAHUM U TJIAHOBBIX
TexHojoruyec | MTAHOBBIX PEMOHTOB PEMOHTOB UCIIBITAHUN U
KOT'0 UCIIBITAHUH 1 TEXHOJIOTHYEC | TEXHOJOTHYSCKOI | PEMOHTOB
obopyoBanus | PEMOHTOB KOTO 0 o0opymoBaHusI, | TEXHOJOTHYECK
, MOHT@XKHEIX, | TCXHOJIOTMIECKOTO 000pyIOBaHUs | MOHTXXHBIX, oro
HaIaJOYHBIX U obopynoBanus, , MOHTQ)XHBIX, | HAJaJI0YHBIX U o0opyI0BaHUA,
ITyCKOBBIX MOHTaKHBIX, HaJaJO4HBIX U | IIyCKOBBIX pa0OT, | MOHTAXHBIX,
pabot HaJIaIOTHBIX 1 MyCKOBBIX HaBbIKU OCBOCHBI, | HAJaJOYHBIX U

ITyCKOBBIX PaboT pabot B HO 10Ty CKaIOTCs ITyCKOBBIX
HETOJTHOM HE3HAYUTEIIbHbIE pa6or,
00BeEME, OunoKH, CBOOOIHO
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JIOTTY CKArOTCSI
3HAYUTEIbHEIC
OINHNOKH,
TIPOSIBITSICTCS
HEJIOCTATOYHOC
Tb BIAJCHUS
HaBBIKAMH I10
pAny
nokasaTeliei,
OOyuarommuiics
HCIBITEIBACT
3HAYUTEILHEIC
3aTpyAHCHUS
pu
TIpUMEHEHUN
HAaBBIKOB B
HOBBIX
CUTYyaITUsX.

HETOYHOCTH,
3aTpyAHEHUs IpU
AHAJIUTUYECKHUX
oTepaLusx,
IepeHoCce YMEHUN
Ha HOBEIE,
HECTaHJapTHbIE
CUTYyaluHu.

MIPUMECHSET
TTOJTYYCHHBIC
HaBBIKH B
CUTYaInsIX
TOBBIIICHHOM
CJIO’KHOCTH.

ITK-10 - CiocoOHOCTH K BBIIIOJIHEHUIO pacdyeToB U noctpoenuto cxem OI/] npu ucnonabzoBaHumn

THUIIOBBIX MCTOJ0B

3HATD:
METO/IbI
o0CITyKUBaHUS
TEXHOJOTHYECKO
ro
obopyToBaHus,
COCTaBJICHUS
3asBOK Ha
o0opyoBaHue,
3aIacHbBIE YacTH,
npaBuIia
[TOJITOTOBKH
TEXHUYECKOMN
JOKYMEHTAITU!
Ha PEMOHT

OO6yyaromuiics
JEMOHCTPUPYET
II0JIHOEC
OTCYTCTBHUE UJIU
HEJJ0CTAaTOYHOE
COOTBETCTBHE
CIENYIOIINX
3HAHUU: METO/IbI
o0cmy)KUBaHUs
TEXHOJIOTMYECK
oro
o0opyaoBaHus,
COCTaBJICHUS
3asBOK Ha
obopyoBaHue,
3aracHble
4acTH;
MpaBuia
MOATOTOBKH
TEXHUYECKON
JIOKyMEHTAIUU
Ha PEMOHT

OO0yuarormmiics
JEMOHCTPHPYET
HETIOJIHOE
COOTBETCTBHE

CIEAYIOIIMX 3HAHUM:

METOJIbI
o0cIyKUBaHUs
TEXHOJIOTUYECKOTO
o0opyaoBaHus,
COCTaBJICHUS
3a9BOK Ha
obopynoBaHue,
3aIlacHbIE YacCTH;
MpaBuIIa
MOJITOTOBKHA
TEXHUYECKOU
JIOKYMEHTAllUK Ha
PEMOHT.
Homnyckatorcst
3HAYNTENLHEIE
OIIMOKH,
HPOSIBIISIETCSI
HEIO0CTAaTOYHOCTH
3HaHUU, 1O Py
IMoKa3aTelei,
oOyJaromuiics
HUCIIBITHIBACT
3HAYUTCIIBHBIC
3aTPyAHCHUS TTPH
ONepUPOBAHUH
3HAaHUAMHU IIPU UX
MepeHoce Ha HOBBIC
CHUTYAIIWH.

OO0yuarormuiic
A
JEMOHCTPHPY
€T YaCTHYHOE
COOTBETCTBHE
CIIC/TYIOLIHX
3HaHW:
METO/IbI
00cITy)KHBaH
us
TEXHOJOTHY
€CKOro
000opynoBaH
us,
COCTaBJICHUS
3asBOK Ha
00opynoBaH
ue,
3amacHbIe
YacTH;
MpaBuUIIa
IMOArOTOBKH
TEXHUYECKO
51
JIOKYMEHTAIl
WU Ha
PEMOHT, HO
JIOIYCKAKOTCS
HE3HAYHUTCIIb
HEBIE OIIHOKH,
HETOYHOCTH,
3aTpyAHCHUS

OO0yyaromuiics
JIEMOHCTPHPYET
[IOJTHOE
COOTBETCTBHE
CIIEIYFOIIHX
3HAHUM: METOIbI
00CITyKUBaHUS
TEXHOJIOTHYECKOT
0 000pyI0BaHMs,
COCTAaBJICHUSA
3asBOK Ha
obopyoBaHue,
3aIlaCHBIC YacTH;
npaBuia
IMOJITOTOBKH
TEXHHUICCKOU
JIOKyMEHTAIlUU
Ha PEMOHT,
CcBOOOIHO
orepupyeT
pUOOpPETEHHBIMU
3HAHUAMHU.
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npu

aHATUTHYECK
ux
orepanusx.
yMeThb: OO0yuaromuiics OO0yyarorumiics Oo6yuaroruiic | OOyJaroIuics
BBIIIOJIHATH U HE yMeeT WU B JEMOHCTPHUPYET s JEMOHCTPHPYET
IJTAHUPOBATh HEJIOCTATOYHOH | HEMoJHOe JNEMOHCTPHPY | TIOJHOE
BBLIIOIHEHIE CTEIICHU yMeeT COOTBETCTBHE €T YaCTHUYHOE | COOTBETCTBHE
0GCITyKUBAHHS BBINIOJIHATE U CIICTYIOLIMX YMEHHUI: | COOTBETCTBHUE CIIEZIYOLIHX
TexHoIoruyecko | IWIAHUPOBAThH BBITIOJIHATE 1 CICAYIOMIX | YMCHHUIH
ro BBIIIOJHEHHUE IJIAHUPOBATh YMEHHI: BBITIOJTHATE U
oGopynoBaHus; | OOCTY)KHBAHHS | BBIIOJHEHHE BBITIONHATE | [1IaHUPOBATD
COCTABIISTE TEXHOJIOTMYECK | OOCIy)KUBaHHS 1 BBITIOJHEHUE
3a9BKH Ha oro TEXHOJIOTUYECKOro | IIAHMPOBAT | 0OCIyKMBaHHs
06opyHOBaHHE, o0opymoBanus; | 000pyIOBaHUs; b TECXHOJIOTHYECKOT
3anacuple yacty; | COCTABIATH COCTABIIATH 3asBKU | BBIIOJIHEHHE | 0 000PYI0BaHMS;
HOJroTaBiuBarpy | 33ABKH Ha Ha oGopyiosarue, | OOCTYKHMBAH | cOCTABIATE
TEXHUYECKYIO obopyioBaHue, | 3allaCHbBIC YacCTH; us 3as8BKH Ha
foKyMeHTaiuio | 33TIACHBIE MOITOTABINBATH TEXHOJIOrMY | 00opy10BaHUE,
Ha PEMOHT 4acTu; TEXHUYECKYIO C€CKOro 3aracHbIE YacTH;
OOATrOTaBJIUBAT | JOKYMEHTAIUIO Ha 000pyNIOBaH | MOArOTABIUBATE
b TEXHUYECKYIO | PEMOHT. us; TEXHHYECKYIO
IOKYMEHTALIUIO ,HOHyCKaIOTCSI COCTaBJIATDh JAOKYMCHTAHUIO
Ha PEMOHT 3HAYHUTCIIbHBIC 3aj4BKH Ha Ha pEMOHT.
OIIHNOKH, obopyznoBaH | CoGoxHO
HPOSIBIISICTCS ue, OTepUpyeT
HEJIOCTATOYHOCTh 3aracHbIe MPHOOPETEHHBIMU
YMEHUH, 1o paty yacTu; YMEHUSIMH,
noxazatenet, noxrotapiy | NPMMEHSACT HX B
oOyuaromuiics BATE CUTYyAIIUAX
HCIBITHIBAET MOBBIIIEHHON
3HAYUTEIBHBIC TEXHUHCCKY | ¢ nosmocty.
3aTPyAHEHUS IIPU 10
OIIePUPOBAHHUN AOKYMCHTAI
YMEHUAMHU P UX HIO Ha
HepeHoCce Ha HOBbIC PEMOHT.
CUTYaIlHH. VYMmeunus
OCBOCHBI, HO
JIOIYCKArOTCS
HE3HAYUTCIIb
HBIE OILIMOKH,
HETOYHOCTH,
3aTpyAHECHUS
npu
AQHAJUTHYECK
nux
orepanusx,
nepeHoce
YMEHUH Ha
HOBBIE,
HEeCTaHJapTH
BIC CUTYaIIUU.
BJIaJeTh: Obyuaromuics OOyuarommiics Obyuatommiic | OO0y4aromuiics B
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OO0yyaroruics
HCIIBITHIBACT
3HAYUTEIIbHBIC
3aTPyIHEHUS IIPU
NPUMEHEHUH
HaBBIKOB B HOBBIX
CUTyalusx.

OCBOCHBI, HO
JIOITYCKAIOTCS
HE3HAYNTEITh
HBIC OLIHOKH,
HETOYHOCTH,
3aTpyTHEHHS
npu
aHAIUTUICCK
ux
oTeparusix,
nepeHoce
YMEHUH Ha
HOBEIC,
HECTaH/IapPTH
bIC CUTYaIIWH.

HaBbIKaAMHU HC BJIaACCT UIIU BJIaJI€c€T HABBIKAMH S HaCTUYHO [IOJIHOM 00BEME
o0CITy KUBaHUS B HEZOCTAaTOYHOHN | 0fC JTY)KUBAHUS BIagccT BlIaJcCT
TexHoJIoru4ecko | CTCHCHH BIANCCT | pexyoyoruyeckoro | HaBbIKaMU HaBbIKaMH
ro HaBBIKAMU 060pyI0BaAHMYS, 00cyXuBaH | 0OCTY>KUBaHUS
00opymoBaHus, OOCIYKHBAHUS | cocrapienus us TEXHOJIOTU4ECKOT
COCTaBJIEHUS TEXHOJIOTHICCK | 33980k Ha TEXHOJIOrMY | 0 000pyI0BaHHUs,
3as1BOK Ha oro 060py,[[0BaHI/Ie, €CKOTro COCTAaBJICHHUS
oGopynoBanne, | O00PYIOBAHHS, | sapachpie wactn e | OOOPYJIOBAH | 3aBOK Ha
3amacHple yacty | COCTaBICHHA HETIOJIHOM 00BbeMe, us, obopyoBaHue,
3aj4BOK Ha JIOIyCKaroTCs COCTaBJIICHUS | 3allaCHBIC YaCTH,
060py;:1013aH1/1e, 3HAYUTCIIbHBIC 3a9BOK Ha CBOOOIHO
3aIacHbIC YaCTH | OIINOKH, 06opyﬂoBaH IIPUMCHACT
IIPOABIIICTCA ue, TIOJIYYCHHBIC
HEAO0CTAaTOYHOCTH 3aIacHbIe HaBBbIKHU B
BJIaICHHUSI HABBIKaMU YacTH, CUTyalusax .
110 pAay . HABBIKH IIOBBIIIICHHOU
HoKasaresen, CIIOKHOCTH.

[Ixane!
OITMCAaHUE;

®opMa IPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

OLCHHMBAHUA PC3YyJIbTATOB HpOMeH(YTOqHOﬁ arreCralluy HN HX

[IpomexyTouHasi aTTectanusi oOydaromuxcs B popMe dK3aMeHa MTPOBOJAUTCS
MO pe3yjbTaTaM BBIMOJHEHHUS BCEX BUJOB y4eOHOU pabOThI, MPEayCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO JaHHOW IUCHUIUIMHE (MOJYJIO), MPHU 3TOM YUUTHIBAIOTCS
pe3yJbTaThl TEKYIIEro KOHTPOJIA YCHEBAeMOCTH B TeueHue cemectpa. OlieHKa
CTEMEHU JOCTUXKEHUS OO0YYarOUIMMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOy4YeHUs IO
JUCUUIUIMHE (MOJIYJII0) TPOBOAMUTCS TMpenojaBareieM, BEIYIIUM 3aHSATUS 10
JUCHUIUIHE (MOYJII0) METOJIOM 3KCIIEPTHOM OLeHKU. [1o nToram npomMexyTouHon
aTTeCTallu MO JUCUUIUIMHE (MOJYJI0) BBICTABISETCS OLEHKA «OTJIUYHOY,
«XOPOIILO», KYAOBIECTBOPUTEIBHO» HIIH «HEYIOBIECTBOPUTEIHHOY.

K  npomexyTouHO#l — aTTecTalii  JOMYCKAlOTCS  TOJBKO  CTYIEHTHI,
BHITIOJIHUBIINE BCE BHIABI y4eOHOW paboOThl, TPEIyCMOTPEHHbIE paboueit
nmporpaMmMor 1o auciuiuiiHe «VICTOYHMKM UM CHCTEMBl TEIIOCHAOXKEHUS
npeanpusatuid 1 XKKX» (mpoiuui npoMeXyTOUHbIM KOHTPOJIb, BBIMOJHUINA BECH
o0beM 3aJaHUii Ha CEMHHAPCKUX 3aHSITUSAX, BBICTYNWIM C JIOKJIAQJ0M Ha
CEMUHAPCKOM 3aHSITHH)
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Ikana oneHNBaHUA

Onucanue

OT1ianyao

BeimonHensl Bce BHIBI  y4eOHOW pabOThI, NpeayCMOTPEHHBIE
y4eOHBIM M1aHOM. CTYJEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHUH, HaBBIKOB IPHUBEJCHHBIM B TaOJIHMIIAX MoOKa3aTesei,
onepupyer NPHOOPETEeHHbIMU 3HAHMUSMH, YMEHUSMHU, HaBbIKaMH,
IIPUMEHAET UX B CUTyalUsX IOBBIIIEHHOW CIIOKHOCTH. lIpm sTom
MOTYT OBITb JIONYIIEHbl HE3HAUUTEJIbHbIE OLIMOKH, HETOYHOCTH,
3aTPyJHEHUS NPU AHAIUTHUYECKHUX OIepalysX, NepeHoce 3HAHUU U
YMEHUH Ha HOBBIC, HECTAHIAPTHBIE CUTYaLlUH.

Xoporio

CTyaeHT MNOKa3bIBAE€T JIOCTATOYHBI YpOBEHb TEOPETUYECKUX H
NPAaKTUYECKUX 3HAHWH, CBOOOJHO ONEPUPYET KaTeropHaIbHBIM
armapaToM. YMEET aHaJIU3UpOBaThb IPAKTUYECKUE CHUTYalMH, HO
JIOIYyCKaeT HEKOTOpPbIE IMOIpemHOCTH. OTBET MOCTPOEH JIOTUYHO,
MaTepuai U3J1aracTcsi FpaMoTHO.

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

CryaeHT 1OKa3plBacT 3HAHHWE OCHOBHOIO  JIEKIMOHHOIO W
IIPAaKTUYECKOr0 Marepuana. B oTBere He Bcerna IPUCYTCTBYET
Joruka u3sokeHusd. CTyIeHT MCIBITHIBAET 3aTPyJIHEHUs IpH
IIPUBEJCHUYU IIPAKTUYECKUX IIPUMEPOB.

HeynosnersopurensHo

He BpmonHen oauH wiM 0Oojee BHIOB Y4eOHOH pPabOTHI,
IpPEeTyCMOTPEHHBIX y4eOHbIM TUIaHOM. CTYIEHT JEMOHCTPHPYET
HETIOJIHOE COOTBETCTBUE 3HAHHUMN, YMEHHI, HABBIKOB IPUBEICHHBIM B
TabuIax [oKa3aTesel, [IOMYyCKAKTCs 3HAYUTEIbHbIC OIIUOKH,
HPOSIBIISICTCS. OTCYTCTBHE 3HAHWIl, yMEHHH, HABBIKOB IO Py
MI0Ka3aTeJIeH, CTYICHT HCIIBITHIBACT 3HAYMTEIIbHBIC 3aTPYAHCHHUS TIPH
ONIEPUPOBAHUY 3HAHUSIMU M YMEHUSIMU TIPU UX MEPEHOCE HA HOBBIC

CUTYyallHH.

@DOHIbI OLICHOYHBIX CPEJACTB TMPEJCTABICHbI B MPUIOKEHUAX K paboueit

porpaMMme.

7. YueOHO-MeTOAMYEeCKOe U MH(OPMAIHOHHOE O0ecnedeHre JUCHUILTUHbI

a) OCHOBHAas JiUTepatypa:

1. Coxonos E 4.,

Ternmodukanus M TENIOBBIE CETH: YUYEOHUK Jisi BY30B

[DnexkTpoHHBIHN pecypc]: yued. — DnekTpoH. AaH. — MockBa: 3aaTensckuil jom

MO3U, 2009. — 472 c.

2. Kpyrnos I'.A. TennoTtexHuka [ DneKTpoHHBIN pecypc]: yued. mocodue / . A.
Kpyrnos, P.M. bynrakosa, E.C. KpyrmoBa. — OnektpoH. nmaH. — CaHKT-
[TerepOypr: Jlans, 2012. — 208 c.

3. TerutoTexHUKa.

[IpakTtuueckuii Kypc [DneKTpoHHBIM pecypc]: yueO.

nocobue / I'.A. Kpyrnos [u np.]. — Dnekrpon. nan. — Cankt-IlerepOypr: Jlaub,

2017. — 192 c.
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4. Jlebener B.M. McTOYHMKM M CHUCTEMbl TEIUIOCHAOXKEHMS TPEANPUATUN
[DnexTponnsbIil pecypc]: yued. / B.M. Jlebenes, C.B. [lpuxoapko. — DIeKTpoH.
naH. — Mocksa: YMII XK/IT, 2013. — 354 c.

0) 1OMOJIHMTEJIbHAS JIUTEepaTypa:

1. Marusamyk C.B. Kommenrtapuii k @enepanbHomy 3akoHy ot 27 urosst 2010
r. Ne 190-®3 «O TennocHabxeHUW» (MOCTATEHHBIN) [DIEKTPOHHBIN pecypc| —
OnextpoH. naH. — Mocksa: IOctumuadopm, 2011. — 160 c.

2. Kopones A.T. Opranuzanusi IpOEKTUPOBAHUS 0OBEKTOB TEIIOCHAOKECHHUSI:
Kypc JeKIUi [DIeKTpOHHBIM pecypc]: yuebd. mocobue — IDJIeKTPOH. JaH. —
Kemeporo: Ky3I'TY umenu T.®. 'opbauera, 2010. — 160 c.

3. Muxaiimmua E.B. TemnocHabxxeHue >XKWIBIX palloHOB: yuel. mocobue
[DnexTponnslil pecypc] / E.B. Muxaiinummun, FO.M. TonactoBa. — D5eKTpoH. JaH.
— ExarepunOypr: Yp®V, 2012. — 100 c.

4. Meroauka omnpeneneHus (GaKTUYECKUX MOTEPh TEIUIOBOM SHEPrUU Yepes
TEIUIOBYIO0 M30JISILMI0 TPyOONPOBOJOB BOASHBIX TEIUIOBBIX CETEH CHUCTEM
LHEHTPAJIBHOIO TeIIocHa0keHus. YTBepxkaeHa Munsnepro Poccun 20.02.2004 r
[DnexkTpoHHBIN pecypc]: ydued.-meToa. mocooue — DIEKTpoH. JaH. — Mocksa:
OHAC, 2004. — 56 c.

B) IIPOTPaMMHOE 00ECIICUCHHE U HHTEPHET-PECYPCHI:

[IporpammHoe obecnieueHre He MPeayCMOTPEHO.

HNHuTepHeT-pecypchl  BKIIOYAIOT  yYEOHO-METOJAMYECKHE MaTepuaibl B
AJIIEKTPOHHOM BHJIe, TpeiactaBieHHbie Ha caite (http://lib.mami.ru/ebooks/ B
pasznene «bubnuorekay.

BapuaHTbhl KOHTPOJBHBIX 3aJIaHUM 0 JUCHUILIMHE NPEICTABICHBI HA cailTax:

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

[Tonesnsie  y4yeOHO-MeTONMYECKHE U  HMH(DOpPMAIMOHHBIE  MaTepHUabl
IIPEACTABIICHbl Ha CaMTax:

http://window.edu.ru/catalog/resources?p nr=50&p rubr=2.2.75.27.7&p pag
e=3;

http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-
spetsialnosti-promyshlennaya-teploenergetika.

8. MaTepuajibHO-TeXHHMYECKOE o0ecredeHue TUCIMIIIMHBI

Cneunanu3upoBanHas ydeOHas mnabopatopus kadenpsl «lIpombliieHHas
teriosHepretrka» Ayn. AB2406, ocHaiieHHas 1a00paTOPHBIMU YCTaHOBKAMMU:

- «Omnpenenenne K0dPPUIIMEHTA TEMIIEPATYPOIIPOBOJHOCTH CTAIH METOAOM
PETYISIPHOTO PeXUMaY;

- «Onpenenenue korhdULeHTa TEIJIONepeauy PU BRIHYKICHHOM TEUYEHUU
KUJKOCTH B TpyOe (TpyOa B TpyOEe)»;

- «Omnpenenenne KodpUIMEHTa TEIUIONEpPenadyl METOJAOM PETYJISPHOTO
peXIMay;

- «Onpenenenne kodpPuueHTa TEMIOOTAAYN TPHU MMy3bIPHKOBOM KHIIEHUH
KUJKOCTU Ha LIUITUHAPEY;
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- «Omnpenenenne kKodpPUIUEHTa TEMIONPOBOJHOCTH TBEPABIX TEJI METOAOM
LUJIMHIPUYECKOTO CIIOSD).

MynbTumMenuiiHas ay iuropus kKageapsl «l [poMbIIIeHHAs TEMIOAHEPTETUK A,
OCHAILIEHHAsd OPITEXHUKOW M MyJibTUMenua cpeactBamu (mpoektop, 1K u ap.),
JKCIIepUMEHTa bHas korenbHas Ha 0aze OAO BTU (nma ocnoBanuu JloroBopa o
cotpyauuuectse) ¢ cucteMoit KUIT u aBTomatuku.

9. MeToauvecKkue peKOMEHIALUMH ISl CAMOCTOSITEIbHOM PadoThI
CTY/J€HTOB

1. Maprommn JILA., CennukoBa O.b., CasenseB M.JI. Metoaudeckue
pPEeKOMEHJIallMi IO  OpraHu3allil  CaMOCTOSTEIbHOM  paboThl  CTYJEHTOB.
Hanpasnenne mnoarotoBku: 13.03.01 «TemnosHepreTuka W TEIUVIOTEXHUKAY,
npoduiib «TennosHepreTnyeckne yCTaHOBKH, CUCTEMBI M KOMIUIEKChI». — M.: U31-
BO MOCKOBCKOIo mojurexa, - 46 c.

10. Meroauyeckne peKOMEHAAUMH IS PENoJaBaTest

[IpenonaBanre AUCIUIUIMHBI «VICTOYHWKHM W CHCTEMBI TEIJIOCHAOKEHUS
npeanpustad 1 JKKX» wumeer cBoed UEIbI0 O3HAKOMHUTH CTYIAEHTOB C
JOCTHKEHUSIMU B 00J1aCTH MPUKIIATHON TETJIOOHEPTETUKH, TOOUTHCS YSICHEHUS! UMU
OCHOBHBIX TPaBUJI pacyeTa, MPOCKTUPOBAHUS M OKCIUTyaTalldd HCTOYHUKOB U
cucteMbl TertocHabxkenus npennpusatuii 1 JKKX, mopsigka ux mpuMeHEHUs,
MPUBUTH UM MPAKTUUECKUE HABBIKM MCIOJIB30BAHUS 3TUX 3HAHUM K KOHKPETHBIM
YKU3HEHHBIM CUTYAITUSIM.

[IpenonaBanue AUCHUIIIMHEI ocyliecTBisieTcss B cootBercTBUU ¢ T'OC BO.

L]envro METOOUYECKUX PEKOMEHAAINH SBIIIETCS MOBBIIEHUE d(PPEKTUBHOCTU
TEOPETHUECKNX W TPAKTUYECKUX 3aHATUN BCIEACTBHE OoJiee YETKOW WX
OpraHW3alliy TPEToaBaTesieM, CO3/aHUs IEJIEBhIX YCTAHOBOK IO KaXIOW TEMeE,
CHUCTEMAaTH3allMK MaTepuaja I0 Kypcy, B3aUMOCBS3M TEM Kypca, TOJTHOTO
MaTepHAITBHOTO U METOAMYECKOTO o0ecredeHus: 00pa3oBaTeILHOTO MpoIecca.

Cpedcmea obecneueHust 0C80eHUST OUCYUNTIUHDBL

[Ipn w3ydeHHH IUCIUIUTMHBI PEKOMEHAYETCS WCIOJIB30BaTh CIICAYIOIINE
CpeacTBa:

— PEKOMEHIyeMYI0 OCHOBHYIO U JIOTIOJTHUTENBHYIO JIUTEPaTypy;

— METOJMYECKUE YKA3aHUS U TTOCOOUS;

— KOHTPOJIbHBIE 33JIaHUS JUIs 3aKPEIJICHUSI TCOPETUYECKOTO MaTepuaa;

— DJIGKTPOHHBIE Bepcun (eiepaibHbIX 3aKOHOB, YU€OHUKOB U METOJUYECKUX
yKa3aHU#W I BBIMOJTHEHUS MPAKTHUUECKUX PabdOT M CaMOCTOATEIHHON pPabOThI
MarucTpOB.

Memoouueckue pekomenoayuu no opeanuzayuu U3y4eHus OUCYUNIUHbL

JIJIsT MakCHMaJlbHOTO YCBOCHHS JHCIMIUIMHBI PEKOMCHAYETCS H3JI0KEHUE
JICKIIMOHHOTO MaTepHalia ¢ DJIEMEHTaMH 00CY KICHHS.

B kauecTBe METOOWKH TIPOBEICHUS TNPAKTUYCCKUX 3aHITHH MOYKHO
MIPEIOKHTh
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1. Cemunap — oOCyX/IeHHE CYIIECTBYIOIIMX TOYEK 3PEHHUS Ha MpodiieMy U
IIyTH €€ PELICHUS.

2. Temaruueckue JAOKIaAbl, TO3BOJSIONIME BbIPA0ATHIBATH HABBIKU
MyOJWYHBIX BHICTYIIJICHUH.

JUIsT MakCUMaJIbHOTO YCBOEHHS JHUCLHMIUIMHBI PEKOMEHAYETCS IMPOBEACHUE
IMMCBMEHHOIO oOIpoca (TECTUPOBAHHME) MAruCTpOB MO MaTepuajaM JIEKIUH U
npakTHueckux padot. [TogOopka BOMpoCcoB i TECTUPOBAHUS OCYLIECTBIISIETCS Ha
OCHOBE H3YYEHHOTO TEOPETHYECKOro Marepuaia. Takod TMOJIXO0J MO3BOJSET
NOBBICUTh MOTHBAIIMI0 MAarucTpoB TNPU KOHCIEKTUPOBAHUM  JIEKIIMOHHOTO
Marepuana.

JIJist OCBOEHHMSI HAaBBIKOB IMOMCKOBOM M HCCIIENOBATENBCKOW NIESITEIIbHOCTU
OakasiaBp IUIIET KOHTPOJBbHYIO paboTy miau pedepar 1o BeIOpaHHON (CBOOOIHOM)
TEeMe.

Jlexyuu pOBOJATCA B OCHOBHOM MOCPEACTBOM METO]Ia YCTHOTO U3JIOKEHHUS C
AJIEMEHTaMH MPOOJIEMHOI0 MOJIX0/1a U OeceIbl.

CemuHnapckue  3aHAmMus MOTYT HUMETh pasHble  QopMmbl  (pabota ¢
HCCIIEIOBATENIbCKOM JIUTEPATYypOW, aHAIU3 JAAHHBIX HOPMATUBHOW W CIIPABOYHOU
JUTEPATYpPhl, CIyIIAHWE JOKJIAJOB W Jp.), BbBIOMpAaeMble MPENOJaBaTEIEM B
3aBUCUMOCTH OT UHTEPECOB 0aKaIaBpPOB U KOHKPETHON TEMBI.

Camocmoamenvnas padoma O0akanaBpOoB BKJIOYAET B Ce€OS  AJIEMEHTHI
pedepupoBaHus U KOHCHEKTUPOBAHUS HAyYHO-HMCCIIEAOBATEIILCKOU JIMTEPATYPHI,
MOJATOTOBKM W HANKMCAHUS HAyYHBIX TEKCTOB, OTPA0OTKY HAaBBIKOB YCTHBIX
MyOJUYHBIX BBICTYILJICHUH.

[IpoBepka KayecTBa YCBOCHHSI 3HAHUM B TEUEHHE CEMECTPA OCYIIECTBIISIETCS B
yCTHOM QopMme, myTeM OOCYXKICHHs NpoOJieM, BBIBOJMMBIX HAa CEMHUHapax u
MMMCbMEHHOM, TTyTEM BBITIOJIHEHU OaKataBpaMu pa3HbIX M0 (OpMe U CONEPKAHUIO
paboT M 3aJaHU, CBSI3aHHBIX C MPAKTUYECKHMM OCBOEHHEM COJAEpKaAHUS
JUCUUIUIMHBL.  bakalaBpbl JE€MOHCTPUPYIOT B  XOJ€ TMPOBEPKU YMEHHE
aHaJTM3UPOBATh 3HAUMMOCTh U BBISBIIATH CHENU(PUKY pa3IMUHBIX MTPOOJIEM U TEM B
paMKax M3y4yaeMoO#l NUCLMIUIMHBI U €€ KOMIOHEHTOB, 3HAHUE HAyYHOU U yueOHO-
METOAMYECKOW JIuTepaTyphl. Tekyilas nmpoBepka 3HAHUM M yMEHUM OaKalaBpoOB
TaK)Ke OCYILECTBIIICTCA Yepe3 MPOBEJICHUE Psia MPOMEKYTOUHBIX TECTUPOBAHUM.
Wrorosas arrectanus No AUCLMIUIMHE NPEIIOIaraeT YCTHbIN 3a4€T WU 3K3aMEH,
Ha KOTOPBIX MPOBEPSIETCS YCBOCHHME Marepuala, YCBOCHHE O0a30BBIX IMOHATUN
JUCLUUTINHBI.
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[Tpunoxenue 1
CTpykTypa u cofep:kaHue JUCHUIINHBI « MCTOUYHUKH M CHCTEMBI TeIU10CHAOkeHus npeanpusatuii u KKX»

10 HANIPABJIEHUIO NMOATOTOBKH
13.03.01 Tenjio3HepreTuKka U TEIVIOTEXHUKA

(0akasaBp)
<
= y
3 Bunpl yueOHOM paboTHI, BKIIIOYas .
= 2] Bunsl camocTosTenpHO paboTh DopMbI
S = CaMOCTOATENbHYIO PA0OTY CTYCHTOB, U
P o) 8 CTYIECHTOB aTTeCTalluu
aszenn E = TPYAOEMKOCTh B Hacax
° | 3
T J I/C Jab6 | CPC | KCP | KP. | KII. | PI'P Ped. K/p 9 3
BocbMmoii cemecTp
Jleknus. Beenenune 1
Tema 1 8 1 1
CeMHHapCKOE 3aHsATHE 2
Jlexkuus. Pacuer Tenosoro |
norpedJIeHust
Tema 2 8 1 8
CeMuHapCKOe 3aHSITHE. 5 +
Brinaga 3aganus Ha KypcoByio paboTy
Jlekuus. PeryiupoBanue TenjaioBoii |
Tema 3 | HAIPY3KH 8 2-3 8
CeMHHapCKOe 3aHITHE 4 +
Jlekuus. McTouHnKH 1
Tema 4 TEeMJIOCHAOKEHHUsI 8 3.4 8
CeMuHApCKOE 3aHITHE 4
Jlexuus. Pacuer TenioBbIX cXeM )
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 5
Tema 7 | TEeIUIOBBIX ceTeii 8 9-10 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)

Hanpasnenue noarorosku: 13.03.01 TennosnepreTuka u TENI0TEXHUKA
OII (mpodmiib): «TemnosHepreTnyeckue yCTaHOBKH, CUCTEMBI M KOMIUIEKChI»
dopma o0yueHHs: OUHas

Kadenpa: «IIpomblnuieHHas TEMI0IHEPTeTHKA

®OH/I OHEHOYHbLIX CPEJICTB
O AMCIUITVIMHE

«MCTOYHMKH U CHCTEeMBbI TeIJIOCHA0KeHus npeAnpuaTui u AKKX»

Mocksa
2020



IHacnopt ¢GoHIa O1LIEHOYHBIX CPEJICTB

Tadmuma 1
K IPWIOKEHHUIO 2

Hcrounnkm u cucremsl TenjocHadkenns npegnpusatuii u ZKKX

OI'OC BO 13.03.01 TermioTeXxHUKA U TeNJI0IHEPreTHKA

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHoJiorus ®dopMa OLIEHOYHOT 0 Crenenn ypoBHeil 0CBOEHHS
NMHIAEKC, ®OPMYJIUPOBKA ¢popmupoBanus cpeacrsa KOMIIETEHI[H i
OIIK-3 | cocobeH 1eMOHCTPHPOBATE 3HaTh: METOAMKHU coopa u | Jlekmus, DK3aMeH, BBITIOTHEHUE | ba30oBbIi ypOBEHB: ClIOCOOEH

HIPUMCHEHUC OCHOBHBIX aHaJIM3a UCXOJHBIX JaHHBIX| CECMUHAPCKUE pacueTHOM pabOThl [0 | y4acTBOBaTh B COOpE U aHAIIN3E
Cr10co00B MOy YeHNS, JUTSL IPOSKTUPOBAHMS 3aHATHS, UHAUBUAYAIbHOMY WCXOIHBIX JaHHBIX I
NpeodpasoBatus, TPAHCIOPTA | yyenro0GHEKTOB H HX abOpaTOpPHEIE 3aIaHUIO IPOEKTUPOBAHHS SHEPTOOOBEKTOB
" UCIIOJIb30BaHUs TCIIJIOTHI B

3JIEMEHTOB B COOTBETCTBUH | 3aHATHSI, PEIIICHUE 1 WX JIEMEHTOB B COOTBETCTBHUU C
TCINNIOTCXHUYCCKUX o o o

C HOPMATHBHOU CUTYaIlMOHHBIX HOPMATUBHOM JIOKyMCHTAaIINEH B
YCTaHOBKax U CUCTCMax o

TOKyMEHTaIuen 3a/1ad4, CTaHJAPTHBIX MPOU3BOJICTBEHHBIX

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
IIPOU3BOJCTBEHHBIX CUTYyallUsAX C
UX TOCIEAYOIIUM aHAIU30M




[K-1

CriocoOHOCTh IaHUPOBATh U
OCYIIECTBISTH KOHTPOJIb
JeSITeIbHOCTH TepCcoHaa mo
9KCIUTyaTalli 00bEKTOB
podeCCHOHATTEHOM
nestensHOCTH (OIT]T)

3HaTh: METO/IbI
BBITTOJIHEHUS PAaCUETOB
TEXHOJOTUIECKOTO
000pyTI0BaHUS IO
TUTIOBBIM METOJIUKAM;
METO/IbI IIPOCKTUPOBAHUS
TEXHOJOTUIECKOTO
000py1I0BaHHUS C
HCIIOJIb30BaHHUEM
CTaHJAPTHBIX CPEIICTB
ABTOMATH3AINH
POCKTHUPOBAHUS B
COOTBETCTBUHU C
TEXHUYECKUM 33JaHUEM

Jlexius,
CEMHHapCKHe
3aHSTHSI,
JabopaTopHbBIC
3aHSITHS, PEIICHUE
CUTYallMOHHBIX
3ajad,

CPC

DK3aMeH, BLITTOJIHEHHUE
pacueTHOM paboThI 1O
WHIUBUIYATBHOMY
3aaHUTO

bazoBeIii ypoBeHb: cIOCOOCH
HPOBOANUTH PACUYETHI IO THIIOBBIM
METOJIUKaM, IIPOCKTUPOBATh
TEXHOJIOTUYECKOe 000pyI0BaHUE C
HCIIOJIb30BAHHUEM CTAHAAPTHBIX
CpPE/ICTB aBTOMAaTH3aLUH
MMPOCKTUPOBAHUA B COOTBECTCTBUU C
TEXHHUYECKUM 33/IaHHEM B
CTaHJAPTHBIX NPOU3BOJCTBCHHBIX
CUTYyaIusIX

[ToBbIlIEHHBIN YPOBEHB: CIOCOOEH
HPOBOAUTH PACUYETHI IO THIIOBBIM
MCTOJHUKaM, IIPOCKTUPOBATH
TEXHOJIOTUYECKOe 000pyI0BaHUE C
UCIIOJIb30BAHUEM CTaH/IaPTHBIX
CpPE/ICTB aBTOMAaTH3aLUH
MMPOCKTUPOBAHHNA B HCCTAaHAAPTHBIX
IMPONU3BOJACTBCHHBIX CUTyallUAX C
UX TIOCIIETYFOIIM aHATH30M




[1K-2

CriocoOHOCTh yIpaBIIsATh
MpoIlecCaMH dKCILTyaTaluu
OIIJI B COOTBETCTBHH C
TEXHOJIOTHEH TPOU3BO/ICTRA

3HaTh: METO/IbI
BBINOJIHEHUSI IITAHOBBIX
UCIIBITAHUN U PEMOHTOB
TEXHOJIOTUYECKOTO
00opytoBaHus,
MOHTa)KHBIX, HaJIaJOUHbIX
U IIYCKOBBIX paboT

Jlexius,
CEMHHapCKHe
3aHSTHSI,
JabopaTopHbBIC
3aHSITHS, PEIICHUE
CUTYallMOHHBIX
3ajad,

CPC

DK3aMeH, BLITTOJIHEHHUE
pacueTHOM paboThI 1O
WHIUBUIYATBHOMY
3aaHUTO

ba30Bblii ypOBEHB: TOTOB
y4acTBOBAaTh B THUIOBBIX, IIAHOBBIX
UCIBITAaHUSAX U PEMOHTAX
TEXHOJOTMYECKOro 000pyA0BaHuUs,
MOHTAKHBIX, HAJIAJOYHBIX U
MyCKOBBIX pab0oTaxX B CTaHAAPTHBIX
IIPOU3BOJICTBEHHBIX CUTYaIUSIX
[ToBbIllIEHHBIN YPOBEHB: TOTOB
y4acTBOBAaTh B TUIOBbIX, IUIAHOBBIX
UCIBITAHUSAX U PEMOHTAaX
TEXHOJOTM4YECKOro 000pyA0BaHNUS,
MOHTaKHBIX, HAJIAJOYHBIX U
ITyCKOBBIX paboTax B
HECTaHIapPTHBIX
IIPOU3BOJICTBEHHBIX CUTyalUsIX C
WX MOCJIEIYIOIIUM aHAIU30M




[IK-10

CriocobHOCTB K
BBITIOJIHEHUIO PACUYETOB U
noctpoenuto cxeM OINJI mpu
HCIIOJIb30BaHUH TUIIOBBIX
METO/I0B

3HaTh: METO/bI
o0cTy)KMBaHUS
TEXHOJIOTHIECKOTO
o0opyI0BaHUA,
COCTaBJICHHUS 3a5BOK Ha
o0opyoBaHue, 3an1acHbIe
4acTu;

MpaBuJia MOJATOTOBKU
TEXHUYECKON
JOKYMEHTAIlUU Ha PEMOHT

Jlexius,
CEMHHapCKHe
3aHSTHSI,
JabopaTopHbBIC
3aHSITHS, PEIICHUE
CUTYallMOHHBIX
3ajad,

CPC

DK3aMeH,
BBITIOJTHEHUE
pacuyeTHO# paboThI
o
HHIUWBHUIYaJIbHOMY
3a7aHUI0

bazoBelit ypoBeHb: criocoOeH K
00CITy )KHBaHHUIO
TEXHOJIOTUIECKOTO
000py10BaHUs, COCTABICHUIO
3as1BOK Ha 000pyJ0BaHUE,
3aIlacHbIC YacTH, K MOATOTOBKE
TEXHUYECKOH TOKYMEHTAllUU Ha
PEMOHT B CTaHJAPTHBIX
IIPOM3BOJICTBEHHBIX CHUTYaIUAX
IToBbILIEHHBIN YPOBEHb:
CIOCOOEH K 00CITy)KMBaHUIO
TEXHOJIOTUYECKOTO
000py10BaHUsI, COCTaBJICHUIO
3asBOK Ha 000pyl0BaHUE,
3aIlacHbBIC YacTH, K TIOATOTOBKE
TEXHUYECKOH TOKYMEHTAllUu Ha
PEMOHT B HECTaHIAPTHBIX
MIPOM3BOJICTBEHHBIX CHUTYaIUsX C
UX MOCTETYIOIUM aHAIU30M




[Tpunoxenue 3

TunoBbie KOHTPOJIbHBIE 32IaHUS UJIM UHbIE MaTePUAJIbl, HE00X0AUMBbIE J1JI
OLICHKHU 3HAHUI, YMEHHH, HABBIKOB M (UJIM) ONbITA AEATEJIbHOCTH,

XapaKTepu3yKIIMUX ITanbl (JOPMUPOBAHUS KOMIIETEHIUI B IIpoLecce

O0CBOCHHUSI 00pPa30BaTe/IbHOI NPOrPaMMbl B PAMKAX Y4eOHOM IHCHMILIMHBI

HepequL MMPAKTUICCKUX pa60T 110 JUCHOUITIJINHC

Ne HanmenoBanue Kparkas xapakrepucruka IIpencraBnenue
n/n OLICHOYHOI'O CPEJICTBA OLICHOYHOI'O CPEICTBA OLICHOYHOI'O CPEICTBA B
dboHI
1 | Pacuernas paGora. IIpakTrnyeckas pabora PesynbraToM paboTh
«TemnocHabxxenue paifoHa | HampaBJeHa Ha SIBJIIIOTCSI OIIPEIEIIEHNE
JKUJION 3aCTPOMKI (hopmMupoBaHUE YMEHHH U TUMA TPOKJIAJAKH TETIOBOU
HAaBbIKOB 110 pacyeTy CeTH, MOCTPOCHHUE rpaduka
[1apaMeTPOB CUCTEMBI Harpysox,
TETUIOCHA0KEHUS JKUIIOTO IbE€30METPUYECKOTO
paiioHa, TpacCUPOBKU rpaguka, BbIOOpa MeTo/1a
TpyOOIPOBOIOB, IOJO0PY peryIMpoBaHus TEIJIOBOU
obopynoBanus LTI u Harpy3Ku.
WTIL
TeMbl IPpaKTHYECKUX 3aHATHH
1. Pacuer ImapamMcTpOB TEIIOOOMEHHOTO arIapara i CHUCTCMBI
TEIJIOCHAOKEHNUS.

2. Pacuer rpaduka ce30HHON Harpy3Ku NOTpeOUTEIs.

O 0NN bW

. [Toctpoenue rpaduka peryampoBaHus TEIJIOBON HArPy3KHU MOTPEOUTETIS.
. PacueTt TemnoBoi cxeMbl BOJOTPEUHON KOTEIBHOM.
. PacueTt TemnoBoi cxeMbl MapoBOM KOTEIBHOM.
. PacueT mapameTpoB BOAONIOATOTOBUTENBHON YCTAHOBKH.
. 'mapaBnuyeckuil pacuer TEIIOBOM CETH palloHa KUJIOW 3aCTPOMKH.
. TpaccupoBka Tpy0OOIpoBo/ia TEIMI0BOM ceTr. BriGop omop.

. TerutoBoy pacyeT TEII0BOM CETH palloHa KWIJION 3aCTPOUKU.

10.Bwi6op o6opynoBanus LITII, UTTI. Yuer TerioBoii sHeprumu.
11. Pacuer sHEproyCcTaHOBKH C KOHTYpPOM HCHOJb30BaHust BOP.



[Tpunoxenue 4
IIpuMmepsl 32124 1JI1 CEMUHAPCKUX 3aHATHI

IHPUMEP 1. Onpenenuts i ycioBuil ropoga ExkatepunOypra pacueTHbie
TEIUIOBbIE TOTOKM HAa OTOIUICHWE, BEHTWISILIUIO M Topsiuee BOJOCHAOKEHUE 2-X
KBapTAJIOB KUJIOro paiiona. Ilnomans paccunteiBaeMbIX KBapTanoB Fy, = 15 ra,
Fis2 =25 ra; mnotHocTh Hacenenusa P = 250 gei/ra, OOmas mIomaab >KUIoro 31aHus
Ha OJIHOTO KHTENA fos = 20 M2 /gel.

Pemenue:
Pacuet npousBoaum 1 kBaptaiga Nel:
1. [To popmyie (3) onpenenuM KOJTUYECTBO KUTEJCH B KBapTaJe:
m = PF = 25015 = 3750 yen
2. OO0muryro MIoIIalb XWIbIX 3[JaHUI HaiiaeM 1o ¢hopmylie:
A = fogum = 203750 = 75000 m?
3. MaxkcumanbHbIN TEMJIOBOM MOTOK HA OTOIUIEHUE PACCUUTAEM 10
dbopmye:
Qomax = 9,A(1 + K;) =87 - 75000 (1 + 0,25) = 8,16 MBT
4. MakcumanbHbIN TEIIOBOM MOTOK HA BEHTWISALIMIO PACCUYUTAEM IO
dbopmye:
Qsmax = 9,K1K;A =87-0,25-0,6 - 75000 = 0,98 MBT
3. Cpeanuii TEMIOBOM MOTOK HA ropsyee BOJAOCHA0KEHUE ONPEAECIUM T10
dbopmye:

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. CyMMapHBIif TETJTOBOM MOTOK MO KBapTajiaM Haiiiem 1o dhopmye:
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

3aHeceM B Ta0J. 1:
Tabauma 1
PacueTHbie TEMJIOBBIE TOTOKU HA OTOIJICHUE, BEHTHISIUIO U ropsiyee
BOJIOCHA0KEHHUE JBYX KBapTAJIOB paiioHa ropoja

Ne | Ilnomann IInoTHOCTB KonunuectBo Oo6mas Tennopoit moToxk, MBT
KBaprTana, HaceJeHHS KATEIeH IUIOIIAAb cp
Fis, Ta 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 2,54 | 17,76
Hroro: 21,75 | 2,61 4,07 | 28,43
C y4yéTroM noTeph Tem10Thl TENJIONPOBOAAMH B pa3Mepe

5% ot Q pacuéTHble pacxoabl TEMJIOThI COCTABJISIOT: 22,84 | 2,74 4,27 | 29,85




INPUMEP 2. Jlns xiuMaTH4ecKuX 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 pUMeEpa 2.

Pewenue:

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

or — Lon "t =2284<2—_>=498MBT
o T omax | o C*\20+35) ™
or — ton Tl =274<M)=06MBT
y PR tan — Lupo " 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 QJ°, 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 TEMIIepaTypbl HAPYKHOTO BO3AyXa M OYyAET NPEACTaBIsATH COOOH MPAMYIO,
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
temnepatryp (+8+-35) BoccTaHaBIMBaeM MEPHEHAUKYJSPHI 10 TEPECEUCHUS C
JUHUEH CYMMapHOr0 4acoBOro rpaduka M M3 TOYEK MEpeceyYeHHUsl MPOBOIUM
TOPU30OHTAJIBHBIC  TIPSIMBIE 7O  TIEPECEUCHHsT €  TEPICHIUKYJIIpaMH,
BOCCTAHOBJICHHBIMU U3 TOYEK HA OCH MPOJOJLKUTEIHHOCTH, COOTBETCTBYIOIIMX
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
MIPOJIOJDKUTEIFHOCTH TETJIOBOM HATPY3KH JJII HEOTOMMMUTENIBLHOTO Tieproa. [1o ocu
abcruce rpaduka MpoIOKUTEILHOCTH CE30HHOM TETIOBOW HArpy3KH TOCTPOUM
PaBHOBETUKUI MPSIMOYTOJIBHUK abcd, ero BeicoTa OyneT paBHA CpeTHEMY PaCXOIy
TEMIOTHI 32 OTOMUTENbHBIH 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 rpadvKH TEILIOBOTO MOTpedieHus ; 0) ro10Boi 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
MecCsIa CO CpeaHeMECAYHON Temiieparypor Huke +8 °C. Onpenennm cyMMapHbIE
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

CBeZleM B Ta0II. 2.



Ta0muma 2
CpeaHedacoBble Pacxoabl TEIUIOTHI O MECSIIaM roia

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

mecsamam, MBr [ 155 [ 136 | -69 | 2,7 [ 100 [ 151 [ 172 [ 149 | 92 | 12 | 68 [-13,1
Qomax 14,74 | 13,95 | 11,17 | 7,18 | - - - - - | 7,81 | 11,13 | 13,75
Qumax 1,77 | 1,67 | 1,34 | 0,86 | - - - - - | 094 | 1,34 | 1,65

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

I'BC’ XTBC

Qcym 20,78 | 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.

Pewenue:
1. PacueTHblii TeMIiepaTypHBI HAmoOp HarpeBaTeJIbHOTO Mpudopa
COCTAaBHUT:
T3 + 1, 90 + 75
At =T—tBH :T_ZO = 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
TEUEHHE OTOMUTENIBHOTO NIepuoa HaijaeM B auarna3one temmneparyp (+10+-35°C).



BrinonnuMm pacuertst npu t,=+10°C:

tBH - tH o8 tBH - tH
Ty = gy + At — + (AT - O,S@) —t =
o

tBH_th BH ~ ‘Hpo
—20+625(2 _ )0'8+ 80 —0,5- 25 (20_1())—
B "“\20 + 35 ( ’ ) 20 +35/

= 82,5+ 67,5 = 48,25°C

0,8
T, =t +At<tBH_tH> ose(tB“_t‘*)—
2 = - L - Y P B
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.

AHaNOrnyHbple pacyeTbl MPOU3BEIEM M U APYTHMX TEMIEPATYp HAPYKHOIO
BO3JlyXa, U PE3YJIbTATHI CBEJAEM B Ta0II. 3.

Tabmuua 3
TeMmeparypa ceTeBoi BOJIbI B IMOJAOIIEM M OOPATHOM TEILJIONPOBOJIaX

Temmneparypa Hapyx’Horo Bo3ayxa, °C

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

74,°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

3. [1o moy4YeHHBIM TaHHBIM CTPOUM OTONUTENBHBINA IpaduK TEMIEPATYP
BOJIbI B TEILJIOBOM ceTH (puc. 3):
T,°C A
150
130 1
110 + t=f(ts)
90 1
T Tt
50 +
42,34 [——= ”
30 §
1 t -

+10 +5 0 5 10 <15 20 -25 -30 35  t,°C
Puc. 3. I'padpuk TemnepaTyp BOJIbI B TOAAIOIEH U 0OpaTHOW MarucTpayisix Mpu
LEHTPAJIbHOM Kau€CTBEHHOM PETYJIMPOBAHUU 110 OTOMUTEIBHON HArpy3Ke

INPUMEP 4: Onpenenuth pacueTHbE U YyACIbHBIC TEIMJIONOTEPU UEpE3
HapY>KHbIE OTPAXKICHUS 3/1aHUA. 3JaHue Oecuep1adHoe, IBYCKAaTHOE, OJTHOITAXKHOE
c pazmepamu: aiuHa L = 72 M, mmpuna B = 12 M, BeicoTa OOKOBBIX CTE€H /1 = 2,6 M:



BBICOTA KOHBKA Ax = 6 M. [1o Topliam 31aHusT paciioiokKEHbI I€PEBSIHHbIE BOPOTA C
TaMOypoM ¢ pazmepamu: Beicota H = 3,0 M, mmpuna b = 2,8 M.

[Tonbr kepam3uTOoOEeTOHHBIE. Ha POOJIBHBIX CTEHAX PACIIOIOKEHBI IBOMHbBIE
OKHa B JIEPEBIHHBIX CHApeHHBIX mneperuietax. Koadduument ocrtekaeHus
(OTHOILIIEHHE TOBEPXHOCTH OKOH K 00IIIei MOBEPXHOCTH BEPTUKAIBHBIX HAPYKHBIX
orpaxaenuii) Ko. = 0,20. Koo duunments! Ternonepenaun (Br/m? °C) creH, OKOH,
NEPEKPHITUS U T0JIA:

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

Pacuetnas temmepaTypa HapyKHOro Bo3ayxa f;, = -30 °C, oTHOcUTENbHas
BJIAYXKHOCTBb @y = 85 %; TemriepaTypa BHYTPEHHET0 Bo3ayxa t, = 18 °C (mpuiioxeHue
2) oTHOcHUTENbHAs BIAXHOCTE @y = 75 %. IlponosibHBIE CTOPOHBI 31aHUSA
OpPUEHTUPOBAHbBI: OJJHA — HA CEBEPO-BOCTOK, Apyras — Ha IOro-3amnai.

Pemenue: Ilnonmans NOBEPXHOCTH KAKIOM M3 MPOJOJBHBIX CTEH C YYETOM
pa3MeIlEeHNs Ha HUX OKOH:

FoP=L-B(1-Ky)=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

FS"=(B-h - b-H) +0,5'B (hx.h)=12-2,6-2,8-3,0 +0,5-12 (6 — 2,6) = 43,2 Mm%
HJIOHI&IIB IIOKPLITHA paBHA CYMMC HJIOHI&,Z[CI?I ABYX CKAaTOB. ]_HI/IpI/IHa CKarta bc1<

B .
— 3TO TUIIOTEHY3a NPSIMOYTOJIBHOTO TPEYTOJIbHUKA OCHOBAHUEM By Y BBICOTOM /g —

h.
Torna

L Fur2eLobu=2-L(2) + (=17 =

12

2. 72\/(7)2 + (6 —2,6)2 = 993 M

2. IImomane moaa:

Foon=B-L =12 72 =864 m>.

3. [Lnomane OKOH Ha KaXKJ0W MPOJI0JIBHON CTEHE:
Foo=L - h-Koe=72-2,6-0,2 =3744 m°.

4. [Lomaae BOPOT HA KaXKAOM TOPLE 3IAHUS:

Fo=b-H=28-3=84mM

OCHOBHBIE TEIJIONOTEPH YEPE3 OTPAKIAIOIINE KOHCTPYKIUU ONPEIENSIeM 110
dbopmynam [2]. Ins Bcex orpaxkaeHuid n = 1 (ABJISIIOTCS HAPYKHBIMU).

Tennonorepu yepe3 00e MPOI0JIbHBIE CTEHBI:

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

Tennonorepu yepe3 00e TOPLIEBbIE CTEHBI:

Orer=243,2 - 1,24(18 +30) - 1 =5142 Br

[ToTepu TenI0THI YEPE3 KPOBIIIO:

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

[ToTrepu TeNIOTHI YepeE3 MOI:

On=2864-0,27(18 +30) -1 =11197 Bt



TemnnmonoTepu yepe3 OKHa ABYX CTEH:
2.0
R, = 0,34C
Bt
37,44
O = 2= 7 (18+30)=10571 Br
TCHHOHOTepI/I UCpe3 BOpOTa ABYX TOPLCBLIX CTCH:
2.0
(R, = 0,215"_=, 1abn. 2.4 [2])
8,4
= 2-—(18+30)=13751 Br.
Q 0 215( )

b

OCHOBHBIE TEILIONIOTEPHU:

Qocn = 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 M CEBepo-3amaja, coctaBisstioT 10 %, a Ha Oro-Boctok — 5 %
OCHOBHBIX TEIUIONIOTEPh YEPE3 3TU OTPAKACHUS.

J1lo0aBOYHBIE TEIUIONOTEPH YEPE3 BEPTUKAIBHBIE OTPAXKIACHUS:

0.=0,1 - (0,50upcrt+ 0,500+ 0,501c:+ 0,505) + 0,05 - (0,50rcr+ 0,505) =
=01- (0,5 - 17827+ 0,5 - 10571 +0,5 - 5142 + 0,5 - 3751) + 0,05 - (0,5 - 5142 +
+0,5 - 3751) =2086 Bt

JloGaBoUHbIE TEIUIONOTEPH YEpPEe3 HAKIOHHBIA CEBEPO-BOCTOUHBIM CKaT
(BEepTUKAJIBbHYIO MPOEKIUIO) KPBIIIN:

Own=0,1 - Kyep - L (h-h) - (ts-ta)=0,1-0,65-72(6-2,6) - (18 +30) =
=764 Br.

J1o0aBoYHBIE TEILIONOTEPHU YEPE3 HAPYKHBIE BOPOTA C TAMOYPOM:

Ows=1"0s=3751 Br

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

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

Tennonorepu yepe3 orpaxaaromire KOHCTPYKINHU:

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

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

0u=0,3 - Qocu=0,3 - 79470 = 23841 Br.

CyMMapHBbI€ TEIIONOTEPH Yepe3 HAPYKHBIE OTPAXkKICHUS COCTABIISIOT

O, = 89800 + 23841 = 113641 Br.



[Tpunoxenue 5

HpI/IMepLI IK3AaMECHAIITUOHHBIX BOIIPOCOB

l. MecTo CHUCTEM TEIJIOCHAOKEHUSAB CTPYKTYpPE HHEPreTUYECKOTO
Komruiekca npeanpusarus 1 KKX;

2. [Mpunuumnel 3PGEeKTUBHOTO HCHOIB30BaHUS TEIUIOBOM JHEPrHHM B
CUCTEMaX TEIUIOCHAOKEHHUS,;

3. Ce3oHHas Harpy3ka. Pacuer oTnycka Temia Ha OTOIUIEHUE;

4. Onpenenenue pacxo/ia TeIIa Ha OTOTUIEHUE MO TUIOIIAAN 3aCTPOUKHU;

5. Pacuer oTirycka Temuia Ha BEHTWIALIMIO;

6. Kpyrnoroguunast Harpy3ka. Pacuer rogoBoro ormycka remia. ['padux
MPOJOJKUTEIBHOCTHU TEMJIOBON HArpy3KU;

7. BopasHbIC cHCTEMBI TCIIOCHAOKECHUS

8. KauecTBeHHOE peryampoBaHue OAHOPOIHON HATPY3KHU;

9. KauecTBeHHOE peryimpoBaHre pa3HOPOIHON HATPY3KHU;

10. KauecTBeHHOE peryampoBaHue 0 OTONUTEIBHON HArpy3Ke;

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

12. [lenTpasibHOE PEryIMPOBAHKUE MO COBMEIICHHON HArpy3Ke OTOIICHHS
u I'BC;

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

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

15. KauecTBEHHO-KOJIMYECTBEHHOE PETYIUPOBAHUE;

16. TerutoBast cxema BOJOIPENHON KOTEIBHOW;

17. TerutoBast cxema napoBOW KOTEIBHOM;

18. TerioBas cxema MapoBOJIOTPERHON KOTEIbHOM;

19. TennoBas cxema TOLI;

20. OOmue TOJOXKEHWS  pacyeTa  TEIUIOBBIX  CXEM  KOTEJIbHBIX.
Oco0eHHOCTH pacueTa TEIUIOBBIX CXEM BOJAOTPEHHBIX KOTEIbHBIX;

21. Pacuer TemoBoi cxeMbl TapoOBOM KOTEJIBHOW;

22. Cxewmsbl oTniycka temia ot TOLL;

23. ITpompbitiieHHast Bogonoaroroka. Ounctka Boasl st XKKX;

24, [ToaroroBka BOJibI AJIs1 KOTCIbHBIX;

25. YCTaHOBKHA YMSTYEHUSI IIEPUOJUYECKOrO JCHUCTBUA. Y CTAHOBKH
YMATYEHUs HEIPEPBIBHOTO JIEVCTBUS;

26. VYcranoBku 00e3xene3uBaHus U QUIbTPALINH;

27. CopOunoHHBIE YCTAHOBKH. Y CTAHOBKH OOpPaTHOTO OCMOCA;

28. CxeMbl ¥ KOH(QUTYpalluu TETIOBbIX CETEH;

29. [Topanok THAPABIMYECKOTO pacueTra TEIIOBbIX ceTeil. OCHOBHBIC
pacyeTHbIe 3aBUCUMOCTH;

30. [Tbe30MeTpryeckuii rpauk TEMIOBOU CETH;

31. OcobOeHnHoctu TUIPABINYECKOTO pacuera IapoONpPOBOJIOB.

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

33. ['uapaBnnyecKuii pexxum TerioBbIX ceTeil. COMpOTUBIICHUE CETH;

34. BxroueHre HACOCHBIX ITOJICTAHITHI;

35. Pabora cetu ¢ AByMsI HICTOUHUKAMHU MMUTAHUS;

36. KonbueBas TemioBas ceThb;

37. BxirodyeHne HACOCHBIX NOACTAHUMU B CETH C ABYMS MCTOYHUKAMH
MATAHMUS;

38. ['unpaBIuyecKuil peKUM OTKPBITHIX CUCTEM TEIIOCHAOXKEHMUS,;

39. [Ipoxnanka Tpy6orpoBo10B. Onopsl TpyOOIPOBOIOB;

40. Kommnencanust  TtemmepaTypHbIX — nedopmanuii  TpyOONpOBOJIOB.

OcoOEHHOCTH TeMIlepaTypHOM KOMIEHCAIlUM TMpu OECKaHAIbHOW MPOKIaJIKE.
PanuanpHas koMIieHcanus;

41. Hazemnas npokiiajgka TpyOOnpoBOIOB;

42. [Ton3zemHas npokJaaka TpyoonpoBOJIOB;

43. [Tonzemuas 6eckaHaabHasg OJHOTPYOHAs MPOKJIAJIKA;

44. [Ton3eMHas GeckaHalibHas IBYXTpyOHas MPOKIIAIKA;

45. [Tox3eMHast kKaHallbHAS IPOKJIA/IKA;

46. TennoBeie moTepu TpyOompoBoaa. Terouzonsius TpyOONPOBOIOB

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

47. Tennon3oasUrOHHbBIE MaTepualibl, HU3ACIUS W KOHCTPYKLHUHM IIPU
HAJ3€MHOM U NIOJI3EMHOM MPOKJIAJAKaX TEIUIOBBIX CETEH;

48. Tennon3onAUnOHHbIE MaTepHalbl M KOHCTPYKLUHU OeCKaHaJIbHBIX
IIPOKJIAJIOK;

49.  JlepexTsl  IPEeaU30IMPOBAHHBIX  TPYOOIPOBOAOB B  CHUCTEME
TETNJI0CHAOKCHMS

50. OCHOBHBIE HEOCTATKU COBPEMEHHBIX TEIUIOBBIX CETEN;

51. ['mapaBnnyeckast yCTOWYMBOCTh CeTH. HelTpanbHbIE TOUKH;

52. Bb160op cxem noakitoueHuss aDOHEHTCKUX YCTaHOBOK;

53. Ha3nauenue u 000py10BaHUE TEIMIOBBIX TYHKTOB;

54. LHenTtpanbubiii TeraoBor myHKT (L[TTI);

55. [IpucoennHeHne cucTemM OTOTUIEHUS K TeIIOBBIM ceTsiM B UTII;

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

57. ABTOMaTHU3UPOBAHHBIE TEMJIOBBIE MYHKTHI;

58. [ToTeHManbHble 3amacbl BTOPUYHBIX HHEPreTUYECKUX PECYPCOB
(B3P);

59. BropuuHble 3HEpPropecypcsl MPOMIPEANPUATHNA, UCIIOIb3yEMbIE 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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