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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 YMEHHUI IO BBISBICHUIO HEOOXOJHMMBIX YCOBEPUIEHCTBOBAHUU WU
pa3paboTke HOBBIX, Oonee 3Gh(PEKTHUBHBIX METOAOB U 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 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
LHEHTPAIU30BaHHOTO U UHJIMBUIYaIbHOTO TEIUIOCHAOKEHMUS;

— 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
JOTN4YCCKH

KKX»  B3auMocBsa3aHa

u COACPIKATCIbHO-MCTOANICCKHU

CJIEIyIOIIMMU JUCIUIUTMHAMU 1 pakThukamu OOIT:
B BapuaTuBHO# yacTu 6a30BOr0 IMKIIA:
— DHeprocOepeKeHe B TEINIOIHEPTeTUKE U TEMJIOTEXHUKE;
— 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
(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
CIOCOOOB MOJYyUYECHHUS, HEProOOBEKTOB U UX IIEMEHTOB B
npeoOpazoBaHus, COOTBETCTBUU C HOPMATHUBHOU
TpaHCIIOpTa U JOKyMEHTaluen
UCIIOJIb30BAHUS TCIIOTEL | yMeTh:
B TCIIJIOTCXHUYCCKUX e coOupaTh U aHAJIU3UPOBATH UCXOAHbBIE
yCTaHOBKax U CUCTCMax JaHHBIC AJIs1 HPOCKTUPOBAHUS
SHEPTOOOBEKTOB U MX IJIEMEHTOB B
COOTBETCTBUU C HOPMAaTUBHOU
JIOKYMEHTAIUEH;
BJIA/IETh:
e MeToJaMH cOOpa U aHAIH3a UCXOIHBIX
JTAHHBIX 711 TPOSKTHPOBAHUS
IHEProOOBEKTOB U UX IIIEMEHTOB B
COOTBETCTBUU C HOPMAaTUBHOU
JIOKYMEHTalHen
IIK-1 CnocoOHOCTh 3HATb:
MJIAHUPOBATh U ®  METO/Ibl BHIMIOJHEHHUS PACYETOB
OCYLIECTBISATH KOHTPOJIb TEXHOJIOTHYECKOTO 000pYA0BaHUS IO
JIEATEIIbHOCTH TIepcoHaa THIIOBBIM METOIMKAM;
10 SKCIUTyaTaluu

00yYaromuxcs
OBITh  JTOCTUTHYTHI




00BEKTOB
npodeccrnoHaTBEHOMI
nesitenpHOoCcTH (OI1J])

¢ 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 PACUETOB
9HEpProoOOpyI0BaHHS IO TUIIOBBIM
METOIHUKAM,

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

[1K-2

CriocoGHOCTD ynpaBiIsaTh
mpoleccamMu
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 MCIBITAHUN 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 paC4€TOB U
noctpoeHuro cxem OIT/]
IIPU UCTIOJIb30BaHUH
TUIIOBBIX METOI0B

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




¢  BBLIINOJHATH U IJIAHUPOBATDH BBIIIOJIHCHUC
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 000pyI0BaHUE,
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.

Copaep:xanue pa3aejaoB JUCHUIINHBI

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)eHust. 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
peryiupoBaHue  OJHOPOJHOM  Harpy3ku. KauecTBeHHOE  peryjaupoBaHHe
pa3sHOpOAHOM Harpy3ku. KayecTBeHHOE peryiaMpoBaHUE IO OTONHUTEIBHOU
Harpy3ke. I'paduku pacxona Boabl M Temmneparypsl Ha ['BC. LlenTpanbHoe
pEeryJIMpOBaHUE MO COBMENIEHHOM Harpy3ke otoruieHus u ['BC. lLlenTpanbsHoe



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

Tema 4. UICTOYHUKH TeNJIOCHAOKEHUS
TerioBass cxemMa BOJOTPEMHOM KOTENbHOW. TeroBasg cxema MNapoBOU
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 BOJOIPEWHBIX KOTENBbHBIX. Pacder TEemnoBOMl CXEMBI
apoBOy KoTenpHOM. Cxembl oTiTycka Teria 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 ruapaBmudeckoro pacuera. [IbezoMmerpuueckuii 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 IMOACTaHIUK. PabGoTa ceTn ¢ aByms
ncTouyHukamu nmranus. KonblieBas ceTb. BKiIroueHMe HACOCHBIX IOJCTAaHIIMHN B
CETH C JBYMS UCTOUHUKAMU MUTAHUS. [ MAPABIMYECKUN PEKUM OTKPBITBIX CUCTEM
TEIIOCHAOKECHUS.

Tema 8. O60pynoBaHue TEIJIOBBIX 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, MNpEAbABISICMBIC K TCINIOM30JIINMOHHBIM MaTCpuaiaM 1 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 mpenn3oupoBaHHBIX
TpyOONPOBOJOB B CUCTEME TEIJIOCHAOXKEHMUSI.
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Tema 10. PaunoHaibHAs CTPYKTYPA TEIUIOBBIX CeTei

OCHOBHBIE HEIOCTAaTKH COBPEMEHHBIX TEIUIOBBIX ceTell. [ miapaBianueckas
YCTOMYMBOCTh  CeTU. HeuTpanbHple TOYKH.  YIPABIIEMOCTH  CUCTEMBI.
PesepBupoBanue. Brpibop cxem monkimioueHUsT aOOHEHTCKUX — YCTaHOBOK.
Haznauenue u 060py10BaHNE TEIUIOBBIX MYHKTOB. LleHTpabHbII TEMIOBOM MyHKT
(LITII). IlpucoenuHenwe cHUCTEM OTOIUICHUSI K TemioBbiM ceTsim B WTIL.
[IpucoenrHeHrne CUCTEM TOpPSUEro BOAOCHAOXKeHus K TeraoBbiM ceTsim B UTII.
ABTOMAaTH3UPOBAHHBIE TEIUIOBBIC ITYHKTHI.

Tema 11. Mcnojb30BaHWe BTOPMYHBIX JIHEPropecypcoB B cCHCTeMax
TEIUIOCHAOKEeHUS

[ToTeHmuanbHble 3amachkl BTOPUYHBIX BSHEpreTudeckux pecypcoB (BOP).
BTopuuHbie 3HEpropecypcbl NpOMIPEANPUITHI, HCHOJIB3YEMBIE I T'€HEpaluuu
TeIoThL. X KoJIMuecTBO, mapaMeTpsl, 1015 MOJIE3HOTO UCTOJIb30BAHUS B CUCTEMAX
TeriocHa0xeHus. [IpoexT st cucTemMbl TpaHCIopTa TeroBoi sHepruu. [Ipoekt
Ji71s1 OOOPOTHBIX U MPSIMOTOYHBIX CUCTEM TEXHUYECKOTO BOJOCHAOKEHUS TEIIIOBBIX
AIEKTPUYECKUX CTAHIIUH.

5. O0pa3oBaresibHbIE TEXHOJIOTHU

MeTtonuka TpenojaBaHUs — JUCHUIUIMHBL  «VICTOUHMKH ¥ CHUCTEMBI
tersiocHaOxenusa npennpustuit u JXKKX» u peanuszanus KOMIETEHTHOCTHOTO
MO/IX0/1a B M3JI0KEHUH U BOCIIPUSITUU MaTepuaa mpelycCMaTpUBAET UCIIOJIb30BAHUE
CIEIyIONIMX AaKTUBHBIX M HWHTEPAKTUBHBIX (OPM TMPOBEACHUS TPYMIOBBIX,
WHIUBUTYy IbHBIX, Ay AUTOPHBIX 3aHATUI B COUETAHUU C BHEAYIUTOPHOU paboTOil ¢
1eIbI0 (HOPMUPOBAHMS U PA3BUTHUS TPO(PECCHOHATBHBIX HABBIKOB 00YUYarOIINXCS:

— TOJTOTOBKA K BBIMTOJIHCHHUIO TIPAKTUYECKUX padO0T B ayIUTOPHSIX By3a U HA
MOTITHOCTSIX TPEANPUATHN-TTAPTHEPOB;

— 3aIUTa ¥ MHANBUAYATHEHOE 00CYKICHNE BBITIOJIHSIEMBIX 3TAllOB PACYETHOTO
3aJIaHus;

— MOATOTOBKA, MPEJCTaBICHNE U O0CYKICHHE TIPE3CHTANN Ha CEMUHAPCKUX
3aHITHSAX;

— OpraHu3aIys U MPOoBeIeHNE TEKYIIEro KOHTPOJIS 3HAHUH CTYICHTOB B (hopme
0JIaHKOBOTO TECTUPOBAHUS;

— WCTOJB30BAHUE WHTEPAKTUBHBIX (POpPM TEKyIIEro KOHTpoJiE B (dopme
ayJIMTOPHOTO U BHEAYJUTOPHOTO MHTEPHET-TECTUPOBAHUS;

— TIPOBEJICHHE MAaCTEP-KIACCOB JKCIEPTOB U CIEIUAIUCTOB IO METOJam
COBPEMEHHOTO MPOEKTUPOBaHUS U 3D-MONETUPOBAHMS CUCTEM TEIJIOCHA0KEHUS
pOMBITIUICHHBIX 00beKTOB U JKKX, a Taxke 3¢ (HeKTUBHBIX METOI0B IKCILTyaTallun
000pyI0BaHUS U OOBEKTOB SHEPTCTHUCCKUX MPOMBIIIIICHHBIX CUCTEM.

VY nenbHbINA BeC 3aHATUNA, TPOBOJMMBIX B MHTEPAKTUBHBIX OopMax, orpeeieH
TJIABHOM 11ebi0  00pa30BaTeNIbHON MPOrpaMMbI, OCOOCHHOCTHIO KOHTHHTEHTA
oOydJaronmmxcss W COACP)KaHWEM JUCIUIUTMHBI «VICTOYHMKM W CHCTEMBI
terocHaO)enus npeanpusaTiii 1 XKKX» v B 11€10M MO JUCIUTIIIMHE COCTABIISICT



50% ayauTOpHBIX 3aHATHNA. 3aHATUSA NPAKTUYECKOTO THUMNAa COCTaBIAOT 33% oOT
o0beMa ayAUTOPHBIX 3aHITUH.

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIfA yCIeBaeMOCTH,
MPOMEKYTOYHOI aTTeCTAlMH [0 UTOraM OCBOCHUSI AUCHUILJIMHBI U Y4eOHO-
MeTOAM4YecKoe odecneyeHue cCaMoCTOATEIbHO padoThI CTYIeHTOB

B mnpouecce 00yuyeHHMs HCHOJB3YIOTCS CJEAYIOLUIME OLIEHOYHbIE (OPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OLEHOYHBIE CPEACTBA TEKYILIErO KOHTPOJI
yCIEBAEMOCTHU U MPOMEKYTOUHBIX ATTECTALIMI:

B BoceMOM cemecTpe:

- TIOJTOTOBKA U BBICTYIUIEHWE HAa CEMMHAPCKOM 3aHITHM C IPE3CHTAlMEd U
oOcyxkneHneM Ha TeMy «Buael cucrem TemuiocHaOXeHUs, BbIOOp MeTojla
pPEryJIMpOBAaHUS  TEIJIOBOM  Harpy3ku»  (MHIMBHAYaJIbHO  JUISI  KaXXJIOTO
oOyuyaromierocs);

- BBINOJIHEHHWE pacyeTHOro 3anaHus «Pacdyer CUCTEMBbI TEIUIOCHA0KEHUS
palioHa KUJIOM 3aCTPOIKH (110 BapUAHTaM )».

OueHoYHbIE CpEACTBAa TEKYLIEro KOHTPOJIS YCIEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOIIPOCHI U 337aHusl B opMe OJIaHKOBOTO M (WJIM) KOMITBIOTEPHOTO
TECTUPOBAHMS, JUIsI KOHTPOJIS OCBOEHUSI 00YYarOIMMUCA Pa3/iesiOB JUCUUILINHBL,
3alUTa OTYETOB IO pacueTHOU padoTe.

OOpa3upl TECTOBBIX 3aJaHMM, 3aJaHUN PACUYETHBIX pPadOT, KOHTPOJBHBIX
BOIIPOCOB M 33J@aHUi I MPOBEACHUSA TEKYIIEr0 KOHTPOJS, IPUBEICHBI B
IPWIOKEHUSX.

6.1. ®oH/ OLIEHOYHBIX CPEICTB JIS MPOBeIeHUS MPOMEKYTOYHOM ATTeCTANNH
00y4aIuXcs Mo JUCHUUILINHE (MOIYJIIO)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM ITANOB UX (DOPMHUPOBAHUS B
npouecce 0CBOCHHs1 00pa3oBaTeJbLHOM IPOrPaMMbl

B pesynbrare oCBOEHUSI JTUCHUIUIUHBI (MOAYJs1) (OPMUPYIOTCS CIEAYIOIINE
KOMITCTCHITUH

Kon B pesyabTare ocBoeHus1 00pa3oBaTEJbLHOM IPOrPaMMbl 00y4arouiics
KOMIIeTeHIIUH J0JI2KeH 00/1a1aTh
OIIK-3 Croco0eH JEeMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX CIIOCOOOB MOJIYYEHHS,
npeoOpa3oBaHusi,  TpaHCIOpPTa W HWCHOJB30BaHMUSA  TEIUIOTHI B
TEIJIOTEXHUUYECKHUX YCTAaHOBKAX U CUCTEMax
IK-1 CrocoOHOCTh TUTAHUPOBaTb M OCYIIECTBIATH KOHTPOJIb JIEATEIbHOCTH
MepCcoHaIa MO JKCIUTyaTali O00BEKTOB MPOGECCHOHATBHONU JEATeTbHOCTH
(OIL1)
[1K-2 Croco6HOCTh yIpaBisTh nporeccamu dkcruryaramnuu OI1J] B cooTBeTCTBHY C
TEXHOJIOTHEN TPOU3BOJICTBA
I1K-3 CrocoOHOCTh K BBINOJHEHUIO pacuyeToB M moctpoeHuto cxem OIIJl mpu
WCIIOJIb30BaHUU TUIIOBBIX METOJIOB




B nporecce ocBoeHust 00pa3oBaTeabHON NPOrpaMMbl IaHHbIE KOMIIETEHIIUH, B
TOM YHUCJIE€ UX OTAEIbHbIE KOMIOHEHTHI, (DOPMUPYIOTCS MOATAIHO B X0/I€ OCBOCHHUS
OOy4aroIUMHUCS AUCHUIUIMH (MOAYJeH), MPakTUK B COOTBETCTBHHU C Y4YEOHBIM
IUTAHOM U KaJICHJAPHBIM rpa@uKoM yueOHOTO mpoIliecca.

6.1.2. Onucanue noka3arejieil ¥ KpUTEpHeB OLICHMBAHUSA KOMIIECTEHIIU,
(popMupyeMBIX 110 UTOraM OCBOCHUS AUCHUILIHHBI (MOAYJISA), ONMCAHUE HIKAJ
OLICHMBAHUS

[Tokazarenem OLEHMBAaHUS KOMIETEHLIMH Ha pa3MUHBIX JTamax uX
(opMUPOBAHUS SBIIAETCS JOCTHKEHUE O0YUaIOIUMUCS IUIAHUPYEMBIX PE3YJIbTaTOB

oOy4eHHs 10 JUCHUIUINHE (MOTYJIIO).

OIIK-3 - cmocoOeH JeMOHCTPHPOBATh MPUMEHEHHE OCHOBHBIX CIOCOOOB IONTYyYEHHS,
npeoOpa3oBaHusl, TPAHCIIOPTA U UCTIOIB30BAHUS TEIUIOTHl B TEINIOTEXHUYECKUX YCTAaHOBKAX U
cucTeMax
Kpurepun ounennBaHus
Ouenka
Ouenka Ouenka Ouenka «OTJIMYHO»
«HEY/10BJICTBOPHUT | «yJAOBJIETBOPHUTE WIH
IToka3zarenn «XOpOoLI0» UJIH .
eJIbHO» WU JIbHO» WJIN . BbICOKHH
N NMOBbIIIEHHBII
OTCYTCTBHE HHM3KO0H YPOBEHb YPOBEHb
c(hopMupoOBaHHOC OCBOCHHUA YPOBCHDL OCBOCHME | b 6oy
KOMIIeTeHIIUH
TH KOMIIETCHIIHM U KOMIIeTeHIIUMN KOMIIeTEeHI]
umn
3HATH: OO0yuaromuiics OOyuarommiics OO6yuarommuiics OO6yuatommu
METOJIUKH JEMOHCTPUPYET JEMOHCTPUPYET | JEMOHCTPUPYET ncs
cbopa u MOJIHOE HEIOJIHOE 4aCTUYHOE JE€MOHCTPUP
aHaJn3a OTCYTCTBHE WU COOTBETCTBUE COOTBETCTBUE YET MOJIHOE
UCXOJHBIX HEJ0CTaTOYHOE CIIETyIOIINX CIIETyIOIINX COOTBETCTBH
JAHHBIX JUIs COOTBETCTBHUE 3HAHUMU: 3HAHUN: METOJIUKH | €
MIPOEKTUPOBAH | CIEAYIOIIUX METOJUKU cOopa | cOopa u aHaIM3a CIIEYIOIINX
us 3HAHUN: METOAUKU | U aHaIM3a MCXOJIHBIX JIaHHBIX | 3HAHUMU:
SHEPTroOOBEKT | cOOpa U aHaIU3a HCXOJIHBIX TUTSt METOAUKU
OB M UX MCXOJIHBIX JAHHBIX | JIaHHBIX JJIs MIPOEKTUPOBAHUS coopa u
3JIEMEHTOB B JUIst IIPOEKTUPOBAHUS | DHEPrOOOBEKTOB U | aHAJIM3a
COOTBETCTBUM | IPOEKTUPOBAHUS HYHEPrOOOBEKTOB | UX IEMEHTOB B UCXOIHBIX
c HSHEProoOBEKTOB U | M UX DJIEMEHTOB | COOTBETCTBUH C TAHHBIX JUIS
HOPMAaTUBHOM | X AJIEMEHTOB B B COOTBETCTBUU C | HOPMaTUBHOM IIPOEKTHPOB
JOKYMEHTAIMe | COOTBETCTBHHU C HOPMaTUBHOM JIOKyMEHTaluen aHMs
71 HOPMAaTUBHOMN JOKYMEHTalue | , HO JIOMYCKAaloTCs | BHEpProoowe
JOKyMEHTaluen . Homyckatores HE3HAYUTENIbHbIE KTOB U UX
3HAYUTEIIbHBIE OLINOKH, AJIEMEHTOB B
OIINOKH, HETOYHOCTH, COOTBETCTBH
IIPOSIBIISAETCS 3aTpyIHEHUS IpU uc
HEJO0CTAaTOYHOCTh | aHAJIUTUYECKUX HOPMaTUBHO
3HaHWMY, 110 PSAAY | Olepalusx. 71




ImoKa3areliei, JOKYMEHTAIl
oOyJaromuics uen
UCIIBITHIBACT , CBOOOHO
3HAYUTEIILHBIC OTIepUpPYET
3aTpyIHEHUS TpU npuoodpe-
OTIEpUPOBAHUU TEHHBIMH
3HAHUSAMU MIPU UX 3HAHUSMH.
nepeHoce Ha
HOBBIE CUTYalIUH.
yMeTh: OOyuarommiics He | OOyuaromucs OO6yuarommiics OO6yuarommu
cooupars u yMEeT WU B JEMOHCTPHUPYET | JEMOHCTPHPYET cst
aHAJIM3UPOBAT | HEIOCTATOYHOMN HEIOJIHOE 4aCTUYHOE JE€MOHCTPUP
b UCXO/HbBIE CTCTICHH YMEET COOTBETCTBHUE COOTBETCTBUE YET MOJIHOE
JaHHbIE 1151 coOupars u I (S13% 0111704 CJIeTYOIINX COOTBETCTBH
IIPOEKTUPOBAH | aHAJIU3UPOBATH YMEHUN: yMEHHMIl: cooupars | €
us UCXOJHbBIC JaHHBIE | COOMPATh U Y aHAJIM3UPOBATh CJIETYIOIINX
9HEProoOBEKT | s AHATM3UPOBATH UCXOJHBIC JAHHBIC | YMCHHI:
OB U UX MPOEKTUPOBAHUS UCXOHbBIE TUIS coOupars u
JJICMEHTOB B 9HEProoOBEKTOB U | JAHHBIC JIJIS MIPOSKTUPOBAHUS aHATU3UPOB
COOTBETCTBUH | MX DJIIEMEHTOB B MPOEKTUPOBAHUS | IHEPIrOOOBEKTOB U | aTh
C COOTBETCTBUHU C HEProoOBEKTOB | MX JJIIEMEHTOB B UCXOHBIC
HOPMAaTUBHON | HOPMATUBHOM U UX DJIEMEHTOB | COOTBETCTBHH C JaHHbBIE JITIS
JOKYMEHTAIue | JOKYMEHTAITUCH, B COOTBETCTBUU C | HOPMATUBHOM MIPOEKTHUPOB
i BBITNIOJHATH HOPMATUBHOM JIOKyMEHTaIueH. aHMs
[IPOCKTHBIE JIOKyMEHTaluel. | YMEHUs OCBOEHBI, | SHEProoobe
pacueTsl Jomyckatorcs HO JIOTTYCKaIOTCS KTOB U UX
3HAYUTEIIEHBIC HE3HAYUTEIILHBIC 3JICMEHTOB B
OIIINOKH, OIINOKH, COOTBETCTBU
TIPOSIBIISIETCS HETOYHOCTH, uc
HEJOCTAaTOYHOCTh | 3aTPYJHEHHS PU HOPMAaTUBHO
YMEHUH, 1O PSIAY | AHATUTUYECKUX 51
MOKa3aTenei, orepanusx, JOKYMEHTAI]
oOyyaromuiics NepeHoce yMeHu | uen.
UCTIBITHIBAET Ha HOBEIE, CBobosHO
3HAYUTEIIEHBIC HECTaH/IapTHHIC OTIepUPYET
3aTpyJIHEHUS MPU | CUTYallUH. npuooOpeTeH
OTIEpUPOBAHUHT HBIMH
YMEHHUSIMH PU YMEHUSIMU,
UX IepeHoce Ha MPUMCHSIET
HOBBIE CUTYalIUU. UX B
CUTYaITUSIX
MOBBILICHHO
i
CJIOKHOCTH.
BJIA/IETh: OO6yuarommiicst He | OOyvarommiics OOyyarommmiics OObyyaroru
METOJIaMHU BJIQJICCT WIIH B BJIaJICCT YaCTHYHO BIIAZICET | WCS B
cbopa u HEJOCTAaTOYHOM MeToJaMu cOopa | MeTofamMu cOopa v | TIOJTHOM
aHaJIn3a CTCTICHH BIIaJIceT W aHaJIn3a aHaJIN3a UCXOTHBIX | 00BeMe
HCXOHBIX MeToJaMu cOopa M | UICXOIHBIX JAHHBIX JIJIS BIIa/IeeT
TAHHBIX JUIS aHaJIM3a UCXOJHBIX | JIAHHBIX IS MIPOSKTUPOBAHUS METOJITaMHU
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MIPOEKTUPOBAH
us
IHEPTrOOOBEKT
OB U HX
3JIEMEHTOB B
COOTBETCTBUU
c
HOPMaTUBHOMN
JOKYMEHTaIue
i

JTaHHBIX OIS
MPOCKTUPOBAHUS
SHEProOOBEKTOB U
HX DJICMCHTOB B
COOTBETCTBHUH C
HOPMAaTUBHOMN
JIOKYMEHTalKen

MIPOCKTUPOBAHUS
HEProoOHEKTOB
1 UX 3JICMEHTOB
B COOTBETCTBUH C
HOpPMaTUBHOM
JIOKYMEHTalUen
B HETIIOJIHOM
o0BeEME,

JIOTTY CKatOTCSI
3HAYUTEIIbHBIC
OIIINOKH,
MPOSIBISETCS
HEJIOCTaTOYHOCTh
BIIaJICHUS
HaBBIKAMH T10
pany
MoKazarTeiei,
OOyuarommiics
HCIIBITBIBACT
3HAYUTEIbHBIC
3aTpyIHEHUS IpU
MPUMEHEHUHN
HaBBIKOB B
HOBBIX
CUTYaIUsX.

YHEPTrOOOBEKTOB U
UX 3JIEMEHTOB B
COOTBETCTBHUH C
HOPMAaTUBHOMN
JIOKYMEHTALIUEH,
HaBBIKH OCBOCHHBI,
HO JIOITYCKAIOTCSI
HE3HAYUTEIbHbIC
OIIINOKH,
HETOYHOCTH,
3aTpyIHEHUS TpU
AHATUTUYECKUX
orepanusx,
IIEPEHOCE YMEHUU
Ha HOBBIE,
HECTaHJapPTHHIC
CUTYallUH.

coopa u
aHanm3a
UCXOIHBIX
JTAHHBIX IS
MIPOEKTHUPOB
aHMS
HEProodwe
KTOB U UX
AJIEMEHTOB B
COOTBETCTBH
uc
HOPMAaTUBHO
i
JOKYMEHTAI]
Hew,
CBOOOTHO
MPUMEHSIET
MOJTyYCHHBI
€ HaBBIKH B
CUTYaIUSIX
MOBBILICHHO

u
CJIOXKHOCTH.

IK-1 - CnocoOHOCTh TUIAHUPOBATh U OCYIIECTBIATh KOHTPOIIb JICATEIILHOCTH IEPCOHAIIA 110
IKCILTyaTauu 00beKTOB MpodeccnoHanbHoi nestenpHocTa (OI1/])

3HATH:
METO/IBI
BBITIOJIHCHU S
pacueToB
TEXHOJIOTHYEC
KOT'O
o0opyI0BaHUS
IO TUTIOBBIM
METOJIUKaM;
METO/IBI
MIPOCKTHPOBAH
us
TEXHOJIOTHYEC
KOT'O
o0opy10BaHUS
C
WCTIOJIh30BaHU
eM
CTaHAAPTHBIX
CpeAcCTB
aBTOMAaTHU3alu
u
MIPOCKTHPOBAH

OO0yuaromuiics
JEMOHCTPHUPYET

HIOJIHOE OTCYTCTBHE
WIM HEJOCTaTOYHOE

COOTBETCTBHC

CIEAYIOLINX 3HAHUN:
METOABI BBIIIOJTHEHUA

pacucToB

TCXHOJIOTHYECCKOT'O

000py10BaHUs IO
TUITIOBBIM
METOTUKAM;
METOABI
POEKTUPOBAHUS

TECXHOJIOTHYCCKOT'O

000pyI0BaHUS C
UCIIOJIb30BAHUEM
CTaH/IapTHBIX
CpencTB
aBTOMAaTHU3aIMU
[IPOEKTUPOBAHUS B
COOTBETCTBHUH C
TEXHUYECCKUM

OOyuarommiics
JEMOHCTPHpPYE
T HETIOJTHOE
COOTBETCTBHUE
CJIeTYFOTITHX
3HAHUU:
METO/IbI
BBITTOJTHEHHSI
pacueToB
TEXHOJIOTUYECK
oro
00opyaoBaHUS
10 THUIIOBBIM
METO/IMKaM;
METO/IbI
POCKTHUPOBAH
ust
TEXHOJIOTUYECK
oro
00opyaoBaHUS
c
UCIIOJIb30BaHU
eM

OO6yuarommuiics
JI€MOHCTPUPYET
YaCTU4YHOC
COOTBETCTBUE
CJIETYOIITNX
3HAHHUH: METOIbI
BBITIOJTHCHU A
pacyeToB
TEXHOJIOTUIECKO
ro
000pyI0BaHUS
10 THITOBBIM
METOJIUKaM;
METOJIBI
MMPOCKTUPOBAHUA
TEXHOJIOTUIECKO
ro
000pyI0BaHUS C
UCTIOJIb30BaHUEM
CTaHJapTHBIX
CpezcTB
aBTOMAaTH3allU
MMPOCKTUPOBAHUA

OO6yuatomuiic
o
JIEMOHCTPHPYE
T TIOJTHOE
COOTBETCTBHUE
CIIETYIOIINX
3HAHUM:
METO/IBI
BBITIOJTHCHWUSI
pacueToB
TEXHOJIOTHYEC
KOTO
o0opyI0BaHUS
IO TUTIOBBIM
METOJTUKAM;
METO/IBI
MIPOSKTHPOBAH
ust
TEXHOJIOTHYEC
KOTO
00opyI0BaHUS
C
HCIIOJIb30BaHU
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us B 3aJJlaHuEM CTAaHJAPTHBIX | B COOTBETCTBUU C | €M
COOTBETCTBUU CPEICTB TEXHUYECKUM CTaHJApTHBIX
C TEXHUYECKHM aBTOMAaTH3alM | 3alaHUEM, HO CpeACTB
3aJlaHuEM u JIOITYCKa0TCs aBTOMAaTH3alH

IPOEKTUPOBAH | HE3HAUYUTENIbHBIE | U

us B OLINOKH, IIPOEKTUPOBaH

COOTBETCTBUU | HETOYHOCTH, us B

C TEXHUYECKUM | 3aTPYJHEHUS IIPU | COOTBETCTBUU

3aJJaHUEM. aHAJIMTUYECKUX | C

Homyckatorcst | onepauusix. TEXHUYECKUM

3HAYUTENIbHbIE 3aJJaHUEM,

OIIINOKH, CBOOOIHO

HPOSIBIISIETCS onepupyer

HEZ0CTaTOYHOC npuoOpeTeHH

Tb 3HaHUH, 110 BIMU

psy 3HAHUSIMH.

MoKazarTesiei,

oOyuaromuncs

UCTIBITHIBACT

3HAYUTEINIbHbIE

3aTpyAHEHUS

npu

OINEepUPOBAHUU

3HAaHUSIMH TIPU

UX IepeHoce

Ha HOBbIE

CUTYaIHH.
yMeThb: OOyuaromuiics He OObyuatomuiica | OGyuaromuiics OOyuaromuiic
BBITIOJTHATH yMeeT WU B JEMOHCTPUPYE | JEMOHCTPUPYET | 4
pacueTbl HEZ0CTaTOYHOU T HETNIOJIHOE 4aCTUYHOE JIEMOHCTPUpPYE
TEXHOJIOTHYEC | CTEHEHH YMEET COOTBETCTBUE | COOTBETCTBHE T HIOJIHOE
KOTO BBITOJIHATH PACUeThl | CIEAYIOIINX CIIE I FOIINX COOTBETCTBHUE
000pyI0BaHUS | TEXHOJIOTHYECKOTO YMEHUU: YMEHUM: CIETYIOIINX
10 TUTIOBBIM 000py10BaHuUs IO BBINOJIHATh BBINOJIHATh YMEHHUH:
METOJIUKAM; THUTIOBBIM pacyeTsl pacyeTsl BBITIOJTHATH
MIPOEKTUPOBAT | METOJIUKAM; TEXHOJIOTMYECK | TEXHOJIOTMUYECKO | PAcUeThl
b POEKTHPOBATH oro ro TEXHOJIOTHYEC
TEXHOJIOTHYEC | TEXHOJIOIMYECKOe o0opyJioBaHUsl | 000pPYIOBaHUS KOro
Koe o0opyaoBaHuE C 10 TUIIOBBIM 10 TUIIOBBIM 000pyI0BaHUS
o0opy/0oBaHUE | UCTOIB30BAHUEM METOAMKAM; METOAMKAM; 10 TUIIOBBIM
c CTaHIapTHBIX IIPOEKTUPOBATh | IPOEKTUPOBATH | METOJUKAM;
UCIIOJIb30BaHU | CPEICTB TEXHOJIOTUYECK | TEXHOJIOIMYECKO | MPOEKTHUPOBAT
eM aBTOMAaTH3alNH oe e o0opyIoBaHHE | b
CTaHJAPTHBIX | IPOEKTUPOBAHMS B o0opyoBaHue | ¢ TEXHOJIOTHYEC
CpEICTB COOTBETCTBUHU C c UCIIOJIb30BaHUEM | KO€
aBTOMAaTH3alll | TEXHUYECKUM UCTOJIb30BaHU | CTAHAAPTHBIX o0opy0BaHue
u 3aJaHuEeM eM CPEICTB C
MIPOEKTHUPOBAH CTaHJApTHBIX | aBTOMATU3allMU | UCTOJIb30BAHU
us B CPEICTB MIPOEKTUPOBAHUS | EM
COOTBETCTBUU aBTOMAaTH3alll | B COOTBETCTBUU C | CTAaHIAPTHBIX
C TEXHHYECKUM u TEXHUYECKUM CpEICTB
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3a/IaHAEM MIPOCKTUPOBAH | 3aJaHUEM. aBTOMAaTH3AIIH
Hs B VYMmenus u
COOTBETCTBUHU | OCBOEHBI, HO MIPOCKTUPOBAH
C TEXHUYECKUM | JOIMYCKAIOTCS us B
3aJIaHAEM. HE3HAYMUTEJIbHBIE | COOTBETCTBUU
Jomyckaroress | ommoOKw, C
3HAYUTEIbHBIE | HETOYHOCTH, TEXHUYECKUM
OIIHOKH, 3aTpyJHEHUS TPHU | 3aJJaHUEM.
MIPOSIBIISETCS aHanutuieckux | CBoOoaHO
HEJOCTAaTOYHOC | OTeparusX, OTIepUpPYET
Th YMEHHUH, TI0 | TIEpEeHOCE puoOpeTeHH
pany YMEHHUN Ha BIMU
MoKa3aTeeH, HOBEIE, YMEHUSIMH,
00y4JarIuics | HECTAHIAPTHBIE | IPUMEHSIET UX
HCIIBITHIBACT CUTyaIluH. B CUTYAaIUAX
3HAYHUTEIIbHBIC MTOBBIIICHHOM
3aTpyIHEHUS CJIO)KHOCTH.
npu
OTICPUPOBAHUU
YMEHUSAMH TPU
UX TIEPEHOCe
Ha HOBBIC
CUTYaIlUH.
BJIA/IETh: OO0yuaromuiicst He Ob6yuaromuiics | O0yyarommiics OObyuaromuiic
HaBBIKAMH BIIQJICCT I B BIIAJICCT YaCTUYHO S B TIOJTHOM
MIPOBEACHUS HEJI0CTaTOYHOMN HaBBIKAMH BIIAJICET oObemMe
pacdeToB CTCTICHH BIIAJICCT MIPOBEIICHUS HaBBIKAMHU BIIAJICCT
SHEProoOOpyl | HABBIKAMU pacyeToB MIPOBEICHUS HaBBIKAMHU
OBaHMSI 110 MIPOBEICHUS 9HEProodOpya | pacdyeToB MIPOBEICHUS
THUITOBBIM pacueToB OBaHUS 10 HHEProoOOPYJ0B | PacueToB
METOIUKAM; 9HEProoOOPYIOBAHHS | THIIOBBIM aHMS 110 HEProoOopy/I
CIIOCOOHOCTBIO | TTO THUIIOBBIM METOIHKAM; THUIIOBBIM OBaHUS IO
MPOSKTHPOBAT | METOJUKAM; CITOCOOHOCTBIO | METOIUKAM; THUITIOBBIM
b CIIOCOOHOCTBIO MPOEKTUPOBATH | CIOCOOHOCTHIO METOIMKaM;
TEXHOJIOTHYEC | MPOSKTUPOBATH TEXHOJIOTUYECK | TPOSKTHPOBATH CTIIOCOOHOCTH
Koe TEXHOJIOTHYECKOe oe TEXHOJIOTHYECKO | IO
obopynoBanue | 000pyI0BaHUE C obopynoBaHue | € 000py/IOBaHHUE | IPOCKTUPOBAT
c HCIIOJIb30BaHUEM c c b
WCIIOJIb30BAHN | CTaHIAPTHBIX HCIIOJIb30BAaHU | UCTIOJB30BAHUEM | TEXHOJIOTHYEC
eM CPEICTB eM CTaHJapPTHBIX KOe
CTaHJIAPTHBIX | aBTOMAaTHU3aIlUN CTaHJAPTHBIX | CPEICTB obopyoBaHue
CpEICTB MPOEKTUPOBAHMUSI B CpEeICTB aBTOMAaTHU3AIMH | C
ABTOMATH3AIM | COOTBETCTBHH C aBTOMATH3AIM | IPOSKTUPOBAHUS | UCTIOJIH30BAHU
u TEXHUYECKUM u B COOTBETCTBHUHU C | €M
MPOSKTHPOBAH | 33JaHUEM MPOSKTHPOBAH | TEXHUYCCKUM CTaHJIaPTHBIX
us B us B 3aJIaHHEM, CpEICTB
COOTBETCTBUU COOTBETCTBUU | HABBIKU aBTOMaTH3AIIH
C TEXHHYECKUM C TEXHHYECKUM | OCBOCHBI, HO u
3a/TaHAEM 3aJlaHUEM B JIOITYCKAIOTCS MPOSKTHPOBAH
HEIOJTHOM HE3HAYMUTEIIbHBIC | U B
o0BeMe, OIINOKH, COOTBETCTBUH
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JTOTTY CKAIOTCSI
3HAYUTEIbHBIC
OIIINOKH,
MIPOSIBIISICTCS
HEJIOCTaTOYHOC
Th BJaJCHUS
HaBBIKAMH TI0
pAnRy
roxkas3areJiei,
OO0yuarommiics
HCIIBITBIBACT
3HAYUTEIbHBIC
3aTpyAHCHUS
npu
MIPUMEHEHUHN
HAaBBIKOB B
HOBBIX
CUTYaIUsX.

HETOYHOCTH,
3aTpyAHEHUS IIPU
aHAJINTUYECKUX
onepanusx,
IIEPEHOCE
YMEHHUH Ha
HOBBIE,
HECTaHJapTHBIC
CUTYallUN.

c
TEXHUYECKUM
3aJJaHUEM,
cBOOOJIHO
MPUMEHSET
MOJTyYEHHBIE
HaBBIKH B
CUTYaIUIX
MMOBBIIIEHHOM
CJI0KHOCTH.

IIK-2 - CnocobHocTs ymparisaTh mpoueccamu dkciuryatanuu OIIJl B cooTBeTcTBUH C

TEXHOJIOTHEH IIPOU3BOJACTBA

3HATh:
METOBI
BBIIIOJIHEHUS
IUIAHOBBIX
HUCIIBITAHUN U
PEMOHTOB
TEXHOJIOTHYEC
KOT'0
o0opyaoBaHus
, MOHTQ)KHEIX,
HaIaJOYHBIX U
MTYCKOBBIX
pabot

OO6yuaromuiics
JIEMOHCTPHUPYET
MIOJIHOE OTCYTCTBHE
I HEJOCTaTOYHOE
COOTBETCTBHUE
CIEAYIOIINX 3HAHUM:
METOJIBI BEITIOJTHEHUS
ITAHOBEIX
HUCIILITAHUN U
PEMOHTOB
TEXHOJIOTHYCCKOTO
obopynoBaHus,
MOHTAaKHBIX,
HaJIaJOYHBIX B
MyCKOBBIX paboT

OO6yuarommiics
JIEMOHCTPHUPYE
T HETIOJIHOE
COOTBETCTBUE
I (S13% 0111704
3HAHHIL:
METO/IbI
BBITTOJTHEHHS
IJIAHOBBIX
HUCIBITAaHUN U
PEMOHTOB
TEXHOJIOTHYECK
oro
o0opynoBaHus,
MOHTa)KHBIX,
HAJIaJOYHBIX 1
MTyCKOBBIX
pabor.
Honyckatorcs
3HAYNUTCILHBIC
OIINOKH,
TIPOSIBIISIETCS
HEJI0CTAaTOYHOC
Th 3HAHUM, 110
pAnRy
ImoKa3aTeliei,
oOydaromuics
HCIIBITHIBAET
3HAYUTEIbHBIC
3aTpyAHCHUS

Obyyaromuiics
JIEMOHCTPHUPYET
YacTUYHOE
COOTBETCTBHUE

I (S13% 0111704
3HAHUH: METOIBI
BBIIOJIHEHUS
IIJIAHOBBIX
HUCIBITAaHUN U
PEMOHTOB
TEXHOJIOTHYECKO
ro
o0opyaoBaHus,
MOHTAaKHBIX,
HaJIaJOYHBIX U
ITyCKOBBIX padoT,
HO JIOTTYCKaIOTCS
HE3HAYNUTEIIbHBIE
OIINOKH,
HETOYHOCTH,
3aTpyIHEHUS TpU
AHAJTUTHYECKUX
oreparusx.

OObyuaromuiic
i
JIEMOHCTPUpPYE
T HOJIHOE
COOTBETCTBUE
CJIEIYIOIIUX
3HAHWI:
METO/IbI
BBIIIOJTHEHUS
IJIAHOBBIX
HUCIBITAaHUN U
PEMOHTOB
TEXHOJIOTHYEC
KOT'0
o0opynoBaHus
, MOHTQ)KHBIX,
HaJIaJOYHBIX U
Ty CKOBBIX
paoor,
cBOOOJIHO
OnepupyeT
PUOOPETEHH
BIMH
3HAHUSMU.
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npu
OIIepHPOBAHUU
3HAaHUSMHU IIPU
UX IepeHoce

Ha HOBBIE

CUTYAIHH.
yMeThb: OOyuaromwmiicst He Oo6yuaromumiicst | OOyJarommiics OOyyaromuiic
BBINIOJIHATh U | YMEET WU B JEMOHCTPHUPYE | JEMOHCTPUPYET | 4
IUTAHUPOBATh | HEJOCTATOYHOM T HETIOJIHOE YaCTHYHOE JIEeMOHCTPHPYE
BBITIOJTHEHUE CTETICHH YMEET COOTBETCTBUE | COOTBETCTBHE T IOJTHOE
TUTAHOBBIX BBITIOJIHATH U CJIEYIOLINX CJICYIOLINX COOTBETCTBHE
UCIBITAHUN U | TUTAHUPOBATD YMEHHI: YMEHHUI: CJIEYIOIINX
PEMOHTOB BBITIOJIHEHHUE BBITIOTHSATH U BBITIOJTHSATH U YMEHUI:
TEXHOJIOTHYEC | MJIAHOBBIX IUIAHUPOBATh IUIAHUPOBATh BBITIOJHSATH U
KOTO UCTIBITAHUHN U BBITTOJIHEHUE BBITIOJIHEHUE TUTAHUPOBATh
000py/I0BaHUsl | PEMOHTOB TJIAHOBBIX TJIAHOBBIX BBHITIOJTHEHHE
, MOHTQ)XXHBIX, | TEXHOJOTHYECKOTO UCTIBITAHUN M | HCTIBITAHUH U TJTAHOBBIX
HaJaJI0OYHbIX U | 000pyAOBaHUS, PEMOHTOB PEMOHTOB UCIBITAHUN U
Ty CKOBBIX MOHTQ)XHBIX, TEXHOJIOTUYECK | TEXHOJIOTUYECKO | PEMOHTOB
pabor HAJIAaJOYHBIX U oro ro TEXHOJIOTHYEC

IIyCKOBBIX padboT o0opyznoBaHus, | 000opyn0oBaHus, KOT0

MOHTaKHBIX, MOHTaKHBIX, o0opynoBaHus

HAJIQJOYHBIX U | HAJTaJOYHBIX U , MOHTQ)KHBIX,

MTyCKOBBIX MyCKOBBIX paboT. | HaJaJI04YHbIX U

pabor. YMenus ITyCKOBBIX

JlomyckatoTcs | OCBOEHBI, HO pabor.

3HAYHUTENBHBIC | TOMYCKAIOTCS CBobomHO

OIINOKH, HE3HAYUTENbHbIE | OIepUpyeT

MIPOSIBIISIETCS omuOKH, MpuoOpeTeHH

HE/I0CTaTOYHOC | HETOYHOCTH, BIMH

Th YMEHHIA, TIO | 3aTPYTHEHUS MPU | YMCHHSIMH,

pamy AQHATMTUYECKUX | IPUMEHSIET UX

nokasaresiei, | omeparmsx, B CHUTYaIIHSIX

oOyuvaromuiicss | mepeHoce MOBBIIIIEHHON

HCTIBITBIBACT YMEHHUH Ha CIIO’KHOCTH.

3HAYUTENIbHbIE | HOBBIE,

3aTpyAHECHUS HECTaHIApPTHBIE

npu CUTYallUH.

OTIEPUPOBAHUHT

YMEHHUSIMH PU

UX TIepeHoce

Ha HOBBIE

CHUTYAIHH.
BJIA/IETh: OO6yuaromuiicst He OO6yuatonuiicst | O6yyarommiics OObyuaromuiic
HaBbIKaMHU BJIQJICCT WIH B BIIa/ICET YaCTUYHO S B TIOJTHOM
MIPOBEICHUS HEIOCTaTOYHOU HaBBIKAMU BJIaJIeeT o0beMe
TJTAHOBBIX CTETICHH BIIaJleeT MIPOBEICHUS HaBBIKAMU BIIa/IeET
WCTIBITAHUN U | HAaBBIKAMU TUTAHOBBIX MIPOBEICHUS HaBBIKAMHU
PEMOHTOB POBEICHUS UCTIIBITAHUN U | TUTAHOBBIX MIPOBEICHUS
TEXHOJIOTHYEC | TUTAHOBBIX PEMOHTOB WCTIBITAHUN U TJTAHOBBIX
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KOTO
obopypoBaHus
, MOHTQXXHBIX,
HaJla1O04YHbIX U
MYCKOBBIX
pabor

HUCIIBITAaHUN 1
PEMOHTOB
TEXHOJIOTHYECKOTO
00opytoBaHus,
MOHTAKHBIX,
HAJIaJ0YHBIX 1
ITyCKOBBIX padboT

TEXHOJIOTMYECK
oro
obopynoBaHusl,
MOHTaXHBIX,
HaJaJ04YHBIX U
Ty CKOBBIX
pabort B
HEITOJTHOM
00BeMe,
JIOTTYCKAIOTCS
3HAYHUTEIbHBIC
OIINOKH,
MPOSIBIIACTCS
HEJI0CTAaTOYHOC
Th BIIaJICHUS
HaBBIKAMH T10
pany
IMoKa3aTelei,
OO6yuarommiics
HCIIBITHIBACT
3HAYHUTEIbHEIC
3aTpyIHEHUS
pH
PUMECHCHUN
HAaBBIKOB B
HOBBIX
CUTYaLUsX.

PEMOHTOB
TEXHOJIOTUYECKO
ro
00opyaoBaHuUs,
MOHTaKHBIX,
HAJIAJ0YHbBIX U
MIyCKOBBIX paboT,
HaBBIKH
OCBOEHBI, HO
JIOITYCKa0TCS
HE3HAYUTEIIbHbIC
OIINOKH,
HETOYHOCTH,
3aTpyAHEHUS MIPH
aHATUTUYECKUX
onepanusx,
nepeHoce
YMEHHUH Ha
HOBBIE,
HEeCTaH/IapTHbIE
CUTYallUH.

HUCIIBITAHUN 1
PEMOHTOB
TEXHOIOTHYEC
KOT'0
o0opyI0BaHUS
, MOHTQXHBIX,
HaJIagOYHBIX U
TyCKOBBIX
pabor,
cBOOOJIHO
MIPUMEHSET
MOJTy9CHHBIC
HaBBIKH B
CUTYaIUSIX
MMOBBIIIEHHOMN
CJI0KHOCTH.

ITK-3 - CriocoOHOCTH K BBIMOJIHEHHIO pacueToB U noctpoenuto cxem OINJ] nmpu ucnonbp3oBaHuu

TUIIOBBIX METOJ10B

3HATh:
METO/IBI
o0cy)KUBaHUS
TEXHOJIOTUYECKO
O
o0opymoBaHus,
COCTaBJICHUS
3asiBOK Ha
obopyioBaHue,
3aracHbIe YacTu;
MpaBwJIa
MOATOTOBKH
TEXHUYECKON
JOKYMEHTAIU!
Ha PEMOHT

OOyuarommiics
JEMOHCTPHUPYET
MIOJTHOE
OTCYTCTBHE UITU
HEJ0CTAaTOYHOC
COOTBETCTBHUE
CJIeTYFOTITHX
3HAHUN: METOIBI
00CITy )KHUBaHUS
TEXHOJIOTUYECKO
TO
o0opyaoBaHus,
COCTaBJICHUS
3asiBOK Ha
obopynoBaHue,
3aracHbIe YacTH,
paBUIIa
MOJITOTOBKH
TEXHUYECKON
JIOKYMEHTaIlUU
Ha PEMOHT

OOyuarommiics
JEMOHCTPHUPYET
HETOJIHOE
COOTBETCTBHUE
CJIETYIOIINX
3HAHUN: METOIBI
00CITy )KHUBaHUS
TEXHOJOTUYECKOTO
o0opynoBaHus,
COCTaBIICHUS
3assBOK Ha
o0opy10BaHuE,
3aIracHbIC YacTH,
npaBuUIIa
MTOJITOTOBKH
TEXHUYECKON
JIOKYMEHTAITUU Ha
PEMOHT.
Homyckarorcst
3HAYUTEIIbHbIC
OIINOKH,

OO6yuatromuii
csl
JIEMOHCTPHP
yeT
JaCTUYHOE
COOTBETCTBU
e

I (13 % 0111704
3HAHUM:
METO/IBI
00cITyKHBaH
ust
TEXHOJIOTHYE
CKOTO
00opynoBaH
us,
COCTaBJICHUS
3assBOK Ha
000opynoBaH
ue,

OO6yuarommiics
JEMOHCTPUPYET
MTOJTHOE
COOTBETCTBHUE
CIICTYFOIIIAX
3HAHUN: METO/IBI
o0cy)KUBaHUS
TEXHOJIOTUYECKO
ro
o0opynoBaHus,
COCTaBJICHUS
3asiBOK Ha
o0opyioBaHue,
3aracHbIe YacTH;
paBUIIa
MOATOTOBKH
TEXHUYECKOU
JOKYMEHTaIlUU
Ha PEMOHT,
cBOOOTHO
OIIepUpyeT
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MIPOSIBIISIETCS 3aracHble pHOOPETEHHBIM
HEJO0CTAaTOYHOCTh qacTu; Y 3HAaHUSIMU.
3HaHWi, TI0 PsILy npaBuia
MoKazarTeJiei, MOJATOTOBKH
oOyuaromuics TEXHUYIECKO
HCIIBITHIBACT 51
3HAYHUTEIIbHBIC JIOKYMEHTAIT
3aTpyIHEHUS TPU WU Ha
OIEePUPOBAHUHU PEMOHT, HO
3HAHUSMH TIPH UX | JOITYCKAIOTC
NepeHOCe Ha HOBBIC | 51
CUTYaIIUH. HE3HAYUTEIh
HBIC
OIINOKH,
HETOYHOCTH,
3aTpyIHEHUS
npu
AHATUTUYIECK
ux
oTepanusx.
yMeThb: Oo6yuaroruiicst | OOyJarommiics OOyuvarommii | O0yvarommiics
BBINOJIHATH U HE YMECT WU B | IEMOHCTPUPYET csl JEMOHCTPHUPYET
IUTAHUPOBATH HEJOCTAaTOYHOW | HETOJIHOE JIEMOHCTPHD | MOJHOE
BBIITOJIHCHHE CTCIICHU yMEeT COOTBETCTBUE yer COOTBETCTBHE
o0CITyKUBaHUS BBITIOJTHSATH H CJIC Ty FOIITHX JaCTUYHOC CJICTYFOTIIHX
TEXHOJIOTUYECKO | IJIAHUPOBATh YMCHUM: COOTBETCTBU | YMEHUIL:
TO BBITIOJTHCHUE BBITIOJHSATH U e BBITIOJTHSATH |
o0opynoBaHusi; | OOCIy)KMBaHUSI | IUIAHUPOBATh CJICAYIOUIMX | TUIAHUPOBATh
COCTaBJISTh TEXHOJIOTUYECKO | BHITIOJTHCHHE YMEHHUI: BEITIOJTHEHUE
3asiBKM Ha ro o0cIyKUBaHUS BBITIONHATh | OOCTY>KUBaHUS
obopyoBaHue, 000pY/ZIOBaHUS;, | TEXHOJIOTHYECKOTO | H TEXHOJIOTUIECKO
3aracHble YacTH; | COCTaBISTh 00opyaoBaHNUS; IUTAHUPOBAT | TO
MOJITOTABIIUBATL | 3asBKU HA COCTaBIISITh 3aBKU | b 000pyTI0BaHUS;
TEXHUYECKYIO obopyznoBaHue, | Ha 00OpYyJIOBaHHE, | BHIMOJHEHUE | COCTaBIATH
JOKYMEHTAITUIO | 3allaCHBIC YacTH; | 3allaCHbIC YaCTH; 00CITy)KUBaH | 3asIBKU Ha
Ha PEMOHT MOJATOTAaBIUBATh | MOJTOTABINBATh ust o0opyoBaHue,
TEXHUYECKYIO TEXHUYECKYIO TEXHOJIOTUYE | 3aIlaCHbBIC YaCTH;
JOKYMEHTAIlMI0 | JOKYMEHTAIMIO HA | CKOTO MOITOTaBIUBATh
Ha PEMOHT PEMOHT. 000pYZIOBaH | TEXHUYECKYIO
Jomyckatorcs usi; JOKYMEHTAIUIO
3HAYUTEIIEHBIC COCTaBIISITh | HA PEMOHT.
OIINOKH, 3asiBKU Ha CBob6o1HO
MIPOSIBIISIETCS 00opyzioBaH | omepupyer
HEJOCTAaTOYHOCTh ue, MPHOOPETEHHBIM
YMEHHH, 110 Py 3aImacHbIe U YMCHUSMH,
MOKa3aTeNei, qacTu; MIPUMEHSIET UX B
oOyJaromuics MOJITOTABIIUB | CUTYAIHSIX
UCTIBITHIBACT aTh MOBBIIICHHON
3HAYUTEIIbHBIC TEXHHYECKY | CJIOKHOCTH.
3aTpyIHEHUS TPy 10
OTIEpUPOBAHUHT JIOKYMEHTAIT
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YMEHUSIMU TIPH UX | MIO Ha
NEepeHOCce Ha HOBBIE | PEMOHT.
CUTYyalluH. YMeHnus
OCBOCHBI, HO
JIOIYCKaIOTC
s
HE3HAYHUTENb
HbIC
OIIINOKH,
HETOYHOCTH,
3aTpyITHEHUS
npu
AHAIUTHUYECK
ux
oreparnmsx,
nepeHoce
YMEHUH Ha
HOBBIC,
HEeCTaHJapTH
13
CUTYyallUH.
BJaJleTh: OO6yyarommiics OO6yuarommiics OObyuaromuii | O0yyaromuiics B
HaBBIKAMH HE BJIQJICET MJIM | BJIAJICCT HAaBBIKAMH | CSl YaCTHYHO | MTOJHOM 00beMe
00CITyKMBaHUSI B 00CITy)KHBaHUS BJIaJICET BJIaJIceT
TEXHOJIOTUYECKO | HEJJOCTATOYHOW | TEXHOJIOTMYECKOTO | HaBBIKAMH HaBBIKAMH
ro CTEIICHHU BJIaJIeeT | 000pyI0BaHMUS, 00CITy)HMBaH | 00CITYyKHBaHHS
00OpyIOBaHUs, | HABBIKAMHU COCTaBJICHUS ust TEXHOJIOTUYECKO
COCTaBJICHUS 00CIy)XKMBaHUs | 3asIBOK Ha TEXHOJIOTHUYE | TO
3asiBOK Ha TEXHOJOTMYECKO | 000pya0BaHueE, CKOTO o0opyioBaHus,
o0opyanoBaHue, | ro 3amacHbIe YaCcTU B | 000OpPY/ZIOBaH | COCTaBJICHUS
3aracHbple yacTh | 000py/NOBaHMSA, | HEMOJHOM oObeMe, | Wi, 3asBOK Ha
COCTaBJICHUS JIOITy CKaroTCs COCTaBJIEHUs | 00OpYyOBaHUE,
3asBOK Ha 3HAYHUTEIbHBIC 3asBOK Ha 3aracHble YacTH,
o0opyJi0BaHue, | OIIMOKH, 00opy/10BaH | CBOOOJHO
3allacHbBIC YacTH | MPOSBISETCS ue, PUMEHSIET
HEI0CTaTOYHOCTb 3aracHble MOJTy4YEHHBIE
BJIaJICHHSI YaCTH, HaBBIKH B
HaBBIKAMH TI0 PSIYy | HaBBIKK CHUTYaIUsIX
ImoKa3aTelei, OCBOCHBI, HO | IIOBBIINICHHOM
OO6yuatronuiics JIOITyCKAIOTC | CI0XKHOCTH.
UCTIBITHIBACT s
3HAYUTEIIbHbIC HE3HAYHTENb
3aTpyAHEHUS TIPH HbIC
NPUMEHEHHH OLIMOKH,
HABBIKOB B HOBBIX | HETOYHOCTH,
CUTYyalusX. 3aTpyTHEHUS
npu
aHAINTHYECK
ux
oreparmsx,
nepeHoce
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YMEHUH Ha
HOBBIE,
HECTaHJIapTH
bIC
CUTYallUH.

[[Ixanpl OLEHWBAaHMS pPE3YJNbTATOB MPOMEXKYTOYHOM AaTTECTAllMM W HX
ONMCaHUE:

®opMa IPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

[TpomexyTouHas aTTecTanus oOyJarommxcs B GopMe SK3aMeHa MPOBOIUTCS
[0 pe3yJIbTaTaM BBINOJHEHMSI BCEX BHJOB YUEOHOM pabOThl, IpPEeLyCMOTPEHHBIX
y4€OHBIM IJIAHOM MO JAHHOW NUCUUIUIMHE (MOJYJIO), MPU TOM YUHUTHIBAIOTCSA
pe3yabpTaThl TEKYIIEr0 KOHTPOJS YCIEBAEMOCTHM B TeueHHe cemecTpa. OreHka
CTENEHU JOCTIXKEHUSI O0yYaroIMMUCS IJIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS IO
JUCHUIUIMHE (MOJYJI0) MPOBOAMUTCS IMpenojaBaTesieM, BEAYIIMM 3aHSTHS IO
JUCHUILIMHE (MOJYJII0) METOAOM 3KCIEPTHON OLleHKU. [1o nToram npomexyTouHOM
aTTecTallud 10 JUCUUIUIMHE (MOAYJIO) BBICTABISIETCA OLIEHKA «OTJIMYHOY,
«XOPOILIO», KYAOBIETBOPUTEIBLHO» WIIH «HEYAOBIETBOPUTEIBHO.

K npomexyToyHOM  arrecTalMy  JONMYCKAaKOTCA  TOJIBKO  CTYJEHTBHI,
BBITIOJTHUBIIIME BCE BHUJBl Y4eOHONW pabOThl, NPEAYCMOTPEHHbIE paboueit
nporpaMmMoil Mo AucUMIUIMHE «VICTOUHMKM M CHCTEMBl TEIIOCHAOXKEHUS
npeanpuatuid 1 KKX» (mpouuiv npoMexyTOYHbIA KOHTPOJIb, BBINOJIHWIA BECh
o0beM 3aJaHMil Ha CEMHHAPCKUX 3aHATHSIX, BBICTYNWIA C JOKIAAOM Ha
CEMHHAPCKOM 3aHSTHH )

IIkana oueHUBaHUA Onucanne

OtnnuHO BeimonHensl Bce BHIBI  yueOHON palOThI, NpeayCMOTpEHHbIE
y4eOHBIM MIaHOM. CTYJEHT I€MOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHUH, HaBBIKOB IMPHUBEJCHHBIM B TaOJIMIaX MoOKa3aTesei,
ornepupyer NpUOOPETEHHbIMH 3HAHUSIMM, YMEHHUSMH, HaBBIKaMH,
MIPUMEHSAECT UX B CUTyalUsX IOBBIIMICHHOW CIIOKHOCTH. IIpu sTom
MOTYT OBITh JONYIIEHbl HE3HAUUTENbHbIE OIIMOKH, HETOYHOCTH,
3aTpyAHECHUS TIPU AHAIUTUYECKUX Ollepalusax, MEPEHOCe 3HAHUN U
YMEHUH Ha HOBBIE, HECTAH/IAPTHBIE CUTYaLlUH.

Xopor1io CTyneHT TmMOKa3bIBaeT JIOCTATOYHBIA YPOBEHb TEOPETHYECKUX U
MPAKTUYECKUX 3HAHWM, CBOOOJHO OMEPHPYET KaTeropHaaIbHBIM
amnmapaToM. YMeeT aHaJIu3WpOBaTh MPAKTUYECKHE CHUTYaIllHH, HO
JIOITYCKAeT HEKOTOpble MOrpemHocTd. OTBET MOCTPOEH JIOTUYHO,
MaTepHua U3J1araeTcs rpaMoTHO.

VnosnerBoputrenbHo | CTyA€HT MOKa3bIBa€T 3HAHME OCHOBHOIO  JIEKIIMOHHOTO U
MPaKTUYECKOro Marepuaia. B oTBeTe He Bcerna MPUCYTCTBYET
jnoruka u3noxeHus. CTyJIEHT WCHBITBIBAET 3aTPYJHEHUS NIpU
MIPUBEJICHUN TPAKTUUECKUX TPHUMEPOB.

HeynosnerBopurensho | He BbeimonHen oauH wiu  Oosiee  BHIOB y4eOHOW  paboTHI,
MPEAYCMOTPEHHBIX y4eOHBIM TuTaHOM. CTyACHT JIEeMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUN, YMEHUN, HABBIKOB IPUBEIACHHBIM B
Ta0nMIaX TMOKa3aTelei, MOMYCKAIOTCS 3HAYWTENbHBIC OIIHUOKH,
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MIPOSIBJISIETCS. OTCYTCTBME 3HAHUM, YMEHHUH, HABBIKOB II0 pALYy
IIOKa3aTeNeH, CTYJCHT UCIIBITBIBAET 3HAYNTENbHBIE 3aTPyAHEHUS IIPH
OIIEPUPOBAHUU 3HAHUSMU U YMEHUSAMM IPHU UX IIEPEHOCE HA HOBbIE
CUTYyaluu.

@oHABl OIIEHOYHBIX CPEACTB MPEACTABICHBl B MPUWIOKEHHUSIX K padodeit
porpamme.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE OOecnedeHne JUCHUILTUHbI

a) OCHOBHAas JiUTepatypa:

1. CoxomnoB E.f., Temnodukanuss U TEIUIOBbIE CETH: YUYEOHUK JJisi BY30B
[DneKTpoHHBIN pecypc]: yue0. — DnekTpoH. JaH. — MockBa: U3gatenbekuit 1om
MDMU, 2009. — 472 c.

2. Kpyrnos I'.A. TeruiorexHuka [DneKTpoHHBIHN pecypc]: yueb. nocodue / [ A.
Kpyrnos, P.M. bynrakosa, E.C. Kpyrnoa. — OnekrtpoH. maH. — CaHKT-
[TerepOypr: Jlans, 2012. — 208 c.

3. Temnorexnuka. Ilpaktudeckuit Kypc [DaeKTpoHHBIH pecypc]: yueoO.
nocodbue / I'.A. KpyrnoB [u ap.]. — DnekrpoH. nan. — Cankrt-IletepOypr: Jlanb,
2017.— 192 c.

4. Jlebene B.M. HMcTOYHMKHM U CHUCTEMBI TEIIOCHAOXKEHUS NPEANPUITHIA
[DnexTpoHHBIN pecypc]: yued. / B.M. Jlebenes, C.B. [Ipuxoapko. — DIEKTPOH.
naH. — Mocka: YMII X/T, 2013. — 354 c.

0) JOMOJIHMTEJIbHAS JIUTEepaTypa:

1. Matusimyk C.B. Kommenrtapuii k @enepanbHoMy 3akoHy oT 27 uronst 2010
r. Noe 190-®3 «O TemnocHabxeHUN» (IMMOCTATEHHBIN) [DIEKTPOHHBIM pecypc] —
DnekTpoH. n1aH. — Mocksa: FOctummadopm, 2011. — 160 c.

2. Kopones A.T. Opranuzaiusi MpOEKTUPOBAHUS 0OBEKTOB TETIOCHAOKESHHUS:
KypC JICKIUM [DJIEeKTpOHHBIA pecypc]: yded. mocoOue — DIEKTPOH. J1aH. —
Kemeposo: Ky3I'TY umenu T.®. ['opbaueBa, 2010. — 160 c.

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

4. Meroauka onpeseneHus (pakKTUYECKUX MOTEPh TEIUIOBOM SHEPruu 4epes
TEIUIOBYIO HM3O0JISIMI0 TPyOONPOBOJIOB BOJSHBIX TEIJIOBBIX CETEH CUCTEM
[EHTPAIBHOTO TeIiocHa0xkeHus. YTBepxkaeHa Munsnepro Poccun 20.02.2004 r
[DnexTpoHHBIN pecypc]: ydued.-MeToa. mocooue — DIeKTpoH. JaH. — MockBa:
OHAC, 2004. — 56 c.

B) IPOrpaMMHOE 00ECTICUCHUE U MHTEPHET-PECYPCHI:

[IporpammHuoe obecriedeHne He MPeyCMOTPEHO.

HuTepHeT-pecypchl  BKIIOYAIOT  YYEOHO-METOAMYECKHE MaTepuaibl B
AJIEKTPOHHOM BHjE, NpeactaBieHHble Ha caifite (http://lib.mami.ru/ebooks/ B
paznaene «bubnmorekay.

BapuaHThl KOHTPOJIBHBIX 3aJJaHUM TIO JUCHUIUIMHE TIPEACTaBIEHbI Ha calTax:
https://Ims.mospolytech.ru/
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[Tone3npie  y4eOHO-MeTOAMYECKHE ©  WH(GOPMALMOHHBIE  MAaTepHAIIbI
IIPEACTABIICHBI HA CalTaxX:

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. MarepuajibHO-TeXHHMYECKOE o0ecredeHue TUCIMIIMHBI

Cneunanu3upoBaHHas ydeOHas jabopatopusi kadeapsl «IIpombinieHHas
teriosHepreTukay Aya. AB2406, ocHalieHHas 1a00paTOPHBIMH YCTaHOBKAMMU:

- «Omnpenenenne K03PPUIMEHTa TEMIIEPATYPOIIPOBOJHOCTH CTATH METOJOM
PETYISIPHOTO PEXUMAY;

- «Onpenenenue korpHULMEHTa TEIJIONEePEaaUH IPU BRIHYKIECHHOM T€UYEHUU
XKUIKOCTHU B TpyOe (TpyOa B TpyOe)»;

- «Onpegenenne ko3PpuuUEHTa TEIIoNepeaayd METOAOM PEryJIIpHOro
pexUMay;

- «Onpenenenue kodpPuimeHTa TEIIOOTAAYN TPHU My3bIPHKOBOM KHIICHUH
KUJKOCTH Ha TUIUHIPEY;

- «Omnpenenenne Ko3pPuIUEHTa TEIIONPOBOJHOCTA TBEPIBIX TEJI METOAOM
UMJIMHIPUYECKOTO CIIOSD.

MynbTumenuiinas aynuropus kageapsl «l [poMbITIeHHAs TETIOAHEPTETUKAY,
OCHAIIIEHHAs OPITEXHUKOW M MyJibTUMenua cpeactBamu (ripoektop, [IK u ap.),
IKCIIepUMeHTaIbHas KoTenbHas Ha 6aze OAO BTU (ma ocnoBanuu JloroBopa o
cotpyauuuectse) ¢ cuctemoit KUIT u aBTomatuku.

9. MeToanuyecKkue peKoMeHAaluu AJIs1 CAMOCTOATEIbHOU PadoThI
CTY/1€HTOB

1. Maprommn JILA., CennukoBa O.b., CasenveB HM.JI. Metonnueckue
pPEKOMEHJAIMKM 10 OpraHU3alMM  CaMOCTOSITENIbHOW  pPabOThl  CTY/ICHTOB.
Hanpasnenne mnoarortoBku: 13.03.01 «TenmosHepretnka W TEIUIOTEXHUKAY,
npoduiib «TernosHepreTnyeckre yCTaHOBKH, CUCTEMBI M KOMIUIEKChI». — M.: U31-
BO MOCKOBCKOro nojurexa, - 46 c.

10. Meroauyeckne peKOMEHIANNH IS NPeNnogaBaTes

[IpenonaBanvie AUCHUIUIMHBI «VICTOYHMKHM W CHCTEMBI TEIIOCHAOKEHUS
npeanpustud U JKKX» wnMeeT cBoell 1LENb0 O3HAKOMHUTH CTYJIEHTOB C
JTOCTHKCHHUSIMH B 00JTACTH TIPUKITATHON TEIJIOOHEPTCTHKH, TOOUTHCS YSICHEHUS UMU
OCHOBHBIX TPaBHWJI pacyeTa, MPOCKTUPOBAHUS M OKCIUTyaTalldd HCTOYHUKOB W
cucteMbl TerutocHaOkeHus npemnpusaTuii u JKKX, mopsgka ux TpuMEHEHUS,
MPUBUTH UM TPAKTHYCCKUE HABBIKM MCIOJIB30BAHUS dTUX 3HAHWHA K KOHKPETHBIM
KU3HEHHBIM CUTYAITUSIM.

[IpenonaBanue AUCHUILIMHEI ocyiiecTBisieTcs: B cootBeTcTBUU ¢ T'OC BO.
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[]envro METOIUYECKUX PEKOMEHIAINH SBIIETCS MOBBIIEHUE d(PPEKTUBHOCTU
TEOPETUUECKNX ¥ TMPAKTUYECKUX 3aHATUNA BCICACTBHE 0o0Jiee YETKOW UX
OpraHu3allMy TMpenojaBaTesieM, CO3/IaHUsl 1IEJIEBhIX YCTAHOBOK IO Ka)XI0il Teme,
CUCTEMATH3allMM Marepualia IO Kypcy, B3aUMOCBS3M TEM Kypca, IOJHOTO
MaTepUATHHOTO U METOAMYECKOTO o0ecredeHus: 00pa3oBaTeILHOTO IIpoliecca.

Cpeocmea obecneyeHus 0c80eHUSA OUCYUNTIUHDL

[Ipy w3yyeHHH IUCHMIUIMHBI PEKOMEHAYETCS HCIO0JIb30BaTh CIIEIYIOIINE
CpelicTBa:

— PEKOMEHIyeMYI0 OCHOBHYIO U JIOTIOJTHUTENbHYIO JIUTEPATypy;

— METOJMYECKUE YKA3aHUs U OCOOUS;

— KOHTPOJIbHBIE 3aJIaHUs JUIs 3aKPEIJICHUS] TEOPETUYECKOT0 MaTepHuana;

— DJIEKTPOHHBIE Bepcuu (eJiepalibHbIX 3aKOHOB, YUeOHUKOB U METOJUYECKUX
yKa3aHUM i BBIMOJIHEHUS MPAKTUYECKUX pabOT U CaMOCTOATENbHON padOThI
MarvucTpoB.

Memoouueckue pekomernoayuu no Opeanu3ayuu U3y4eHus OUCYUNIUHbL

JIns MakCMMAaJIbHOTO YCBOEGHUS JIUCHMIUIMHBI PEKOMEHIYETCS H3JI0KEHUE
JICKITMOHHOTO MaTepualia ¢ 3JIeMEHTaMu 00CYKIECHUS.

B kadecTBe METOAMKM TPOBEACHUS NPAKTHUUECKUX 3aHATHH MOXKHO
MPEIOKUTD

1. Cemunap — 0OCYXKJ€HHE CYIIESCTBYIOIIUX TOYEK 3pPEHHUS HA MpoOJieMy U
MyTH €€ PEIICHUSI.

2. Temaruueckue JOKIaAbl, TMO3BOJSIONIME BBIPAOATHIBATH  HABBIKU
MyOJUYHBIX BBICTYILJICHUH.

JIns MakCUMaJIbHOTO YCBOEHHSI JUCHUILIMHBI PEKOMEHAYETCS MPOBEICHUE
MUCBMEHHOTO oOfpoca (TECTUPOBAHKME) MAruCTpOB MO MaTepuajiaM JIeKIUid u
npakTudeckux padot. [Tondopka BOmpocoB Jyisi TECTUPOBAHUS OCYIIECTBIISIETCS Ha
OCHOBE M3YYEHHOI'O TEOPETUYECKOro marepuana. Takod moaxoid MO3BOISET
MOBBICUTh MOTHUBAIIMI0 MAarucTpoB TIPU KOHCIEKTUPOBAHUM  JIEKIIMOHHOTO
Marepuarna.

JInsi OCBOECHMSI HABBIKOB TOMCKOBOM M HMCCJIEIOBATEIBCKON NIESTEIBHOCTH
OakanaBp MULIET KOHTPOJIbHYIO pabOTy WM pedepar mo BEIOpaHHON (CBOOOIHOMN)
TEeMe.

Jlexyuu TpOBOJATCS B OCHOBHOM MTOCPEACTBOM METOJIa YCTHOT'O U3JIOKEHUS C
AIIEMEHTaMH MPOOIIEMHOTO MOAX0a U Oecebl.

CemuHnapckue  3aHAmMus MOTYT UMETh pasHbele  Qopmbl  (pabota ¢
VCCIIEIOBATENIbCKON JINTEPATYPOU, aHAIU3 JAHHBIX HOPMATUBHOW U CIIPABOYHOU
JUTEPATYphl, CIyIIaHWE JOKJIATO0B W [p.), BBIOMpaeMmbie TMpernojaBaTeieM B
3aBUCUMOCTH OT UHTEPECOB 0aKaIaBpOB U KOHKPETHON TEMBI.

CamocmosamenvHas paboma O0akaJaBpOB BKJIOYAET B CeOS  DIEMEHTHI
pedeprpoBaHuss U KOHCIEKTUPOBAHUS HAYYHO-UCCIEIOBATEIHLCKOW JUTEpaTypHI,
MOATOTOBKM U HAINMCAaHUS HAy4YHBIX TEKCTOB, OTPA0OTKY HABBIKOB YCTHBIX
MyOJIMYHBIX BBICTYIIJICHUH.

[IpoBepka kauecTBa YCBOCHUS 3HAHUHN B TEUEHUE CEMECTpPa OCYIIIECTBIISIETCS B
ycTHOU (opMme, myTem oOOCyX JeHus MpoOjeM, BBIBOJUMBIX Ha CEMHUHApax H
MMChbMEHHOM, ITyTEM BBITNOJHEHHs OaKaaBpaMu pa3HbIX MO GopMe U COACPIKAHUIO
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paboT W 3aJaHull, CBSI3aHHBIX C MPAKTUYECKUM OCBOECHUEM COJEp KAHUSA
JVCLMIUIMHBL.  bakanmaBpbl IEMOHCTPUPYIOT B  XOI€ IIPOBEPKM  YMEHHE
aHaAJIM3UPOBATh 3HAYMMOCTh U BBISBIIATH CIEHU(DPUKY Pa3IUYHBIX MPOOJIEM U TEM B
paMKax M3y4aeMoO#l JNHCLMIUIMHBI U €€ KOMIIOHEHTOB, 3HAHUE HAYYHOH M y4yeOHO-
METOMYECKON JITepaTyphl. TeKyiias nmpoBepka 3HAHUM W yMEHUM OaKalaBpOB
TaKXXe OCYILECTBIIETCS YEPE3 MPOBEICHNUE PAZIa POMEKYTOUHBIX TECTUPOBAHUM.
Wrorosas arrecranys 10 AUCUUILIMHE IPEANIONAracT YCTHBIM 3a4€T WIM JK3aMEH,
Ha KOTOPBIX IPOBEPSETCS YCBOCHHE Marepuaja, YCBOCHHE O0a30BBIX MOHSATUHI
JVCLUIIINHBI.

[Iporpamma cocrtaBiieHa B cooTBeTcTBUU ¢ TpeboBaHusiMu O®I'OC BO ¢ yuerom
PEKOMEH TAIUiA ITpOOIT BO o HAIPaBJICHUIO IMOJITOTOBKH
13.03.01 «Tennosneprernka 51 TEIUIOTEXHUKA 17§ npoQuIIo
«TennosHepreTnyeckre yCTAHOBKH, CUCTEMBI M KOMILJIEKCHI

ABTOpBI

Crapmmii ipeno1aBaresib
kadeapsl «[IpombllieHHAs TETIOAHEPTETUKAY N.J1. CaBenbeB

[Iporpamma  oOcyxnena Ha  3acemanud  kKadeapbl  «l[IpombinieHHas
terosHepreTrka». IIpotokoin ot 30 aBrycra 2021 r. Ne 1

3aenyrommii kadeapoit «IIpoMbllIeHHAs TEMI03HEPTETHKA
K.T.H., JIOLICHT JILA. MaprommH

PykoBonutens OOII E.A. Yyraes
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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, BKITIOYas .
= 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. Beenenne 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'mapaBandeckuii 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
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHME BBICIIEI'O OBPA3OBAHNS

«MOCKOBCKHI TTIOJIMTEXHAYECKWI1 YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

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

Kadenpa: «I[IpomblnieHHas TEMI0 HEPreTHKA

®OH/I OHEHOYHbLIX CPEJICTB
O AMCIUITVIMHE

«MCTOYHMKH U CHCTEeMBbI TeIJIOCHA0KeHus npeAnpuaTui u AKKX»

Mocksa
2021



IHacnopt ¢oHIa O1LIEHOYHBIX CPEJICTB

Tadmuma 1
K IPWIOKEHUIO 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 0CBOeHMSI
NMHIAEKC, ®OPMYJIUPOBKA ¢popmupoBanus cpeacrsa KOMIIETEHI[H i
OIIK-3 | cocobeH 1eMOHCTPHPOBATE 3HaTh: METOAMKHU coopa u | Jlekmus, DK3aMeH, BBITIOTHEHUE | ba30oBbIi ypOBEHB: ClIOCOOEH

HIPUMCHEHUC OCHOBHBIX aHaJIM3a UCXOIHBIX TaHHBIX| 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 aHAIIN3E
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
TEXHOJIOTHYECKOTO
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 PACYETHI IO TUIIOBBIM
METOJIUKaM, IIPOCKTUPOBATh
TEXHOJIOTUYECKOe 000pyI0BaHUE C
HCIIOJIb30BAHHUEM CTAHAAPTHBIX
CpPE/ICTB aBTOMAaTH3aLUH
MMPOCKTUPOBAHUA B COOTBECTCTBUU C
TEXHHUYECKUM 33/IaHHEM B
CTaHJAPTHBIX NPOU3BOJCTBCHHBIX
CUTYyaLUsIX

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




[1K-2

CriocoOHOCTh yIpaBIIsATh
MpoIlecCaMM dKCILTyaTauu
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




[K-3

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

IMMPUMEP 3. [TIloctpoutrh Tpaduk UEHTPAIHHOTO  Kauye€CTBEHHOTO
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 BEHTHIIALMH Ly, = —35°C. TemmepaTypa Bo3ayXa B OTaIIMBAEMbIX
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 MOJAOINICH U 0OpPaTHONW MarucTpaiv B
TEUEHHE OTOMUTEIHLHOTO NEpPUOa HailneM B nquana3zoHe temmeparyp (+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 ceTeBol BOJIbI B IOJAIOIIEM M OOPATHOM TEIIJIONPOBOIaX

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 JTaHHBIM 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: Onpenenutrb pacueTHbE U YJACJIbHBIE TEIUIONOTEPU YEpe3
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 Topuiam 3/1aHUs pacIionoXKeHbl AepeBsIHHbIE 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
(OTHOIIICHHE TTOBEPXHOCTH OKOH K OOIIEH MOBEPXHOCTH BEPTHUKAIBHBIX 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
BJIAYKHOCTB @, = 85 %; TemiiepaTypa BHYTPEHHET0 Bo3ayxa t, = 18 °C (mpuiioxeHue
2) oTHOcWUTEeNbHAas BIAXHOCTE @p = 75 %. IIponosibHBIE CTOPOHBI 31aHUSA
OpPUEHTUPOBAHbBL: OJJHA — HA CEBEPO-BOCTOK, Apyras — Ha IOro-3amna.

Pemenue: Ilionians NOBEPXHOCTH KaXI0M U3 MPOAOIBHBIX CTEH C yYETOM
pa3MeIlEeHUs Ha HUX OKOH:

FoP=L -B(1-Ky)=72-2,6-08=149,76 Mm%

[Inomanes MOBEPXHOCTHM  KaXKIOM M3  TOPLEBBIX CTE€H  (IUIOLIAJb
IPsIMOYTOJIbHUKA 0€3 BOPOT IUIIOC TUIOIA/Ib TPEYTOIbHIUKAa KOHBKOBOM YacTH):

F{'=(Bh-b-H)+0,5 B (hc-h)=12-2,6-2,8-3,0 +0,5-12 (6 — 2,6) = 43,2 M.
[1nomans NOKpHITUS paBHA CyMMeE ILTOIIAAel ABYX cKaToB. IllupuHa ckata b

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

h.
Torna

B

L Fur2eLobu=2-L(2) + (=12 =

12

2. 72\/(7)2 + (6 —2,6)2 = 993 M

2. IImomane nmoxa:

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

3. [Lnomans OKOH Ha KaXKJ0M MPOJI0JIBHON CTEHE:
Foo=L-h -Kye=72-2,6-02 =37,44 v’.

4. [omaap BOPOT HA KAXKAOM TOPIIE 3AAHUSA:

Fe=b-H=28 3=84wm

OCHOBHBIE TEIJIONOTEPH YEPE3 OTPAKIAIOIINE KOHCTPYKIUU ONPEIENSIEM 10
dbopmynam [2]. Ins Bcex orpaxkaeHuid n = 1 (ABJISIOTCS HAPYKHBIMU).

Tennonorepu yepe3 00e MPOI0IbHBIE CTEHBI:

Oup.er =2°149,76 - 1,24(18 + 30) - 1 =17827 Bt

Tennonorepu yepe3 06e TOPLIEBHIE CTEHBI:

Orer=2-43,2-1,24(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



Temonorepu yepe3 OKHa ABYX CTEH:

R, =034
Oox = -37’444 (18+30)= 10571 Br

9

TCHHOHOTCpI/I qepe3 BOPOTa ABYX TOPLECBBIX CTCH:
(R, = 0,215 Ta6m. 2.4 [2])

8.4
—2.-%% (184+30)=3751 Br.
© 0215( ) '

5

OCHOBHBIE TEILUIONOTEPHU:

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

Jlo0aBouyHBIE TEIJIONOTEPH Yepe3 BEPTUKAIBHBIE CTEHbI, OKHA, BOpPOTa U
HAKJIOHHBIE CKaThl MEPEKpPHITHS (BEpTUKaJIbHAs NpPOEKLHUs), OOpallleHHble Ha
CEBEPO-BOCTOK M CeBepo-3amaja, coctaBisitioT 10 %, a Ha roro-Boctok — 5 %
OCHOBHBIX TEIUIONIOTEPH YEPE3 3TH OTPAKIACHUS.

JloGaBOUYHBIE TEIIONOTEPU YE€PE3 BEPTUKAIBHBIE OIPaXKICHUSA:

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

Jlo0aBoYHBIE TEIUJIONOTEPH Yepe3 HAKIOHHBIM CEBEPO-BOCTOYHBIM CKAT
(BEpTHKAIBHYIO npoeKuH}o) KPBILIN:

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

JloGaBOUHBIE TEIJIONOTEPU YE€PE3 HAPYKHBIE BOPOTA C TAaMOYpOM:

Ows=1"0s=3751 Br

3nanue uMmeet 60siee IBYX HapY>KHBIX CTEH, IOATOMY HY>KHO J100aBuUTH emie 10
% OCHOBHBIX IIOTEPH TEIUIOTHI UEPE3 CTEHBI, OKHA U BOPOTA

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

Tenonorepu yepe3 orpax1arine KOHCTPYKLNN:

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

JlonoaHuTENbHBIE TEMJIONOTEPH HA MHPUIBTPALIMIO PUHUMaeM B pazmepe 30
% OCHOBHBIX TEIJIONOTEPh YEPE3 BCE OTPAXKICHHUS

0u=0,3 " Qoeu=0,3 - 79470 = 23841 Br.

CyMMapHbI€ TEIJIONOTEPH Yepe3 HAPYKHBIE OTPAKICHUS COCTABIISIOT

0, =89800 + 23841 = 113641 Br.



[Tpunoxenue 5

HpI/IMepLI IK3AaMECHAIITUOHHBIX BOIIPOCOB

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

2. [Mpunuumnel 3¢p(GEKTUBHOTO HUCHOIB30BAaHUSI TEIUIOBOM DJHEPrUM B
CUCTEMaX TEIUIOCHAOKEHHUS,;

3. Ce3oHHas Harpy3ka. Pacuer oTnycka Temia Ha OTOIUIEHUE;

4. Ornpenenenue pacxo/ia TeIia Ha OTOTUIEHUE O TUIOIIAIN 3aCTPOUKY;

5. Pacuer oTirycka Temuia Ha BEHTWIALIMIO;

6. Kpyrnorogununast Harpy3ka. Pacder rogoBoro otmnycka temia. ['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 pacuera TEMJIOBbIX 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  Mpenu30IMpOBaHHBIX  TPYyOONpPOBOJOB B CHUCTEME
TETNJI0CHAOKCHMS

50. OCHOBHBIE HETOCTATKH COBPEMEHHBIX TEIJIOBBIX CETEM;

S1. ['mapaBnnueckass yCTOMYMBOCTh CeTH. HeWTpalibHbIE 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 rOpPsTYEro BOJOCHAOKEHHUS K TEIJIOBBIM CETSIM
B UTII;

57. ABTOMaTHU3UPOBAHHBIE TEMJIOBBIE MYHKTHI;

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

59. BropuuHble 3HEpPropecypcsl MPOMIPEANPUATHNA, UCIIOIb3yEMbIE IS

reHeparuy TerIoThl. X KOJIM4eCcTBO, TapaMeTphl, J0JIs MOJIE3HOT0 UCIIOIb30BaAHUS
B CUCTEMaX TCINIOCHAOKECHUS;

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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