MUWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUIMCKOM ®EJIEPAIIUU
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO0 00pa30BaHMs

«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»
(ABDY)

NHXEHEPHAS IIKOJIA

«COrTACOBAHO»

«YTBEPK M
Pyxosomstens Of1 ; s

3ascaviomnii xadeapoit

- Icler.‘a:cnepaux CHTTEM SNAHHI W COODYHCHH

%/ ~—— Yepuenxos B.IL
(moamucs) (D.H.0. pyvr. OI1)
« 01 » mous 20 18

— KoGzapn A.B.
A {®.J.0. zas. xad.)
g0k ymong 201 Br.

PABOYAS [IPOIT'PAMMA YUYEBHOM JUCITATLIIAHBI
Oco0eHHOCTH MPOEKTHPOBAHUS KOTeIbHBIX 1151 ZKKX

Hanpasienue noarorosku 08.03.01 Ctpoure/ibcTBo
poduin «TensorazocHadxeHne U BEHTHIISIASDY
®Dopma MOATrOTOBKU OYHAS

kypc 3 cemectp 5,6

jgekuuu 18 gac., 0 gac.

npakTrdeckue 3ausaTus 18 gac., 0 gac.

naboparopHbie pabotel 36 Jac.

B TOM 4HcIie ¢ ucrnons3oBanneM MAO gek. 9 /mp. 9 /mab.  wac.
BCETO YacOB ayTUTOPHOM HATrpy3KU_72_ 4ac.

B TOM YHCJIE ¢ ucrnoiab3oBanneM MAQO _18 wuac.

camocrosTenbHas padora 108 wac.

3aueT _Sub  cemecTp

Pabouas mporpamma cocTaBieHa B COOTBETCTBHH C TPeOOBaHUAMH (elepallbHOTO TOCYIapCTBEHHOTO
00pa30BaTeabHOI0 CTaHAapTa BBICIIETO OOPa30BaHWSA, CAMOCTOSTEILHO YycTaHaBiuBaecMoro JBDY,
YTBEPKICHHOTO NPUKa30M pekTopa oT 7 utoHss 2015 Ne 12-13-1282

Pabouas nporpamma obcyxkaeHa Ha 3acenaHuu Kadenpbl MHXKEHEPHBIX CHCTEM 3[aHUH M COOPY>KEHHH,
npotokon Ne 10 ot «20» wuronss 2018 .

3aBenyrommii (ast) kadeapoit, moueHT Kob3aps A.B.
CocraButens (JIM): KaHJ. TeXH. HayK, nmpodeccop 3axapos [.A
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3aBenyrommii Kadempoi

(ToATIHCh) (N.0. Damunus)

I1. Padouasi nporpamMMa nepecMOTpeHa Ha 3acelaHnN Kageaphbl.

IIpoTokon ot « »

20 1. Ne

3aBemyrormii kadeapoii

(moArmMch) (N.O. damumms)
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AHHOTAIMSA

JucrumninHa pazpaboTaHa A CTYJEHTOB, 00YyYaroUuXCsl 10 HAMPaBICHUIO
noarotoBkn 08.03.01 CrpowurtensctBo, mo mnpodumo «TerorazocHabxxeHue u
BEHTWISILIMSD M BXOAUT B BapuatuBHyto dacTe Jucuurimnel no Beioopy broka 1
Jucuumiuael (Moayan) yueonoro miana (b1.B.J1B.2.1).

OO6mrast TpyIOEMKOCTh AUCIUIUTMHBI cocTaBisger 180 dwaca (5 3auéTHBIX
€AVHMI]). YUEeOHBIM IUIAHOM MPENYyCMOTPEHBI JICKIUOHHBbIE 3aHATUSA (18 udacos),
npakTuueckue 3aHsatHsg (18 wyacoB), gaboparopHbie paboTel (36 YacoB) u
camocTosaTenbHas padota crynenrta (108 gacos). ucruniamHa peanmmusyercst Ha 3
Kypce B 5 u 6 cemectpax. PopmMa KOHTPOJSA MO AUCHUIUIMHE — 3a4eT a 5 U 6
CEMECTPE.

HuciunnHa «OCOOEHHOCTH MNPOEKTUPOBaHUS KOTeIbHBIX miid  KKX»
0asupyercd Ha 3HAHUAX, YMEHHUSIX M HABBbIKaX, MPUOOPETEHHBIX B XOJ€ H3yUCHHUS
mucuuiinH - «HadeprarenpHass — reomeTpuss W MHXKEHEpHas — rpadukay,
«MHpOpMALIMOHHBIE TEXHOJIOTUU U BBIYUCIUTEIbHBIE METOJIBI B CTPOUTEIHCTBEY,
«OCHOBBI apXUTEKTYPhI U CTPOUTENIbHBIX KOHCTPYKLINID», « TernorasocHadxeHue ¢
OCHOBAMM TEIJIOTEXHUKNY.

ConeprxaHue TUCHUIUIMHBI OXBAThIBAET CICAYIOMIMI KPYT BOIPOCOB:

- KpaTKUI aHaJIU3 OMKUCAHUE U TEXHUYECKUE XAPAKTEPUCTUKH OCHOBHOTO
obopynoBaHus KoTelbHBIX JKKX;

- OIIMCAaHUE OCHOBHBIX CXEM KOTEJbHBIX;

- OCHOBHBIE PacyeThl IPU NPOEKTUPOBAHUN KOTEIbHBIX;

- pa3pa0oTKa NPOEKTHOW JOKYMEHTAIMH TEIJIOMEXaHUUECKUX peIIeHUN
KOTEJIbHBIX;

- KOT€HEPaIlMOHHbIE YCTAaHOBKH;

- COBMECTHasi paboTa KOTEJIbHON C COJTHEUHBIMH KOJUIEKTOPaMH;

- COBMECTHAsI pab0Ta KOTEJIbHOM C TETJIOBBIMU HACOCAMHU;

- KOHJICHCAllMOHHAsl TEXHUKA,;

- CUCTEMBI YIIPABJICHUS U PETYIMPOBAHUS B KOTENBHBIX JKKX.

Heab0 AUCHUNIMHBI SIBJSIETCA. OCBOCHHE NPUEMOB MPOCKTHUPOBAHUS
KOTEJIbHBIX ~ MaJOM  MOUIHOCTH, C  HCIOJb30BAaHUEM  COBPEMEHHOTO
aHEProdhHEKTUBHOTO 000PYIOBAHUS U TEXHOJIOTUN YHEPTOCOSPEIKEHUS.

3apayamu qucHUIIMHBI «OCOOCHHOCTU MPOEKTUPOBAHUS KOTEIBHBIX IS
KKX» sBnsercs TmOATOTOBKa OakanaBpa, yMEIOIIETO: - pa3pabaThiBaTh
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COBpPEMEHHBIE TEIUIOBBIE CXEMbI KOTEIbHBIX MAaJOH MOIIHOCTH,- MOJ0UpPATh
COBPEMEHHOE 000pYJOBaHHE KOTEIbHBIX — KOTJIOB, TOPENOK, TEII00OMEHHOTO
00Opy1I0BaHUs, NMPOEKTUPOBATh KPBIIIHbIE U MOJYJIbHBIE KOTEJIbHBIE, OCBOCHUE
0COOCHHOCTEH MPOEKTUPOBAHUSI KOTEIBHBIX C MCIOJIb30BAaHUEM AIbTEPHATHBHBIX
UCTOYHUKOB DHEPIMHM COJIHEYHBIX KOJUIEKTOPOB M  TEIUIOBBIX HACOCOB,
IPOEKTUPOBATh KOTCHEPALlMOHHBIE YCTAHOBKU; IPUMEHATh METOIbl pacuera
TEXHUKO-9KOHOMUYECKUX TIOKa3aTeNeld KOTEIbHBIX; MPUMEHSITh COBPEMEHHBIC
TEXHOJIOTMH SHEProcOepeKeHUsl IPHU MIPOEKTUPOBAHUH KOTEIbHBIX.

Js YCIIELTHOTO U3y4EHUs JTUCLMILTAHBI «OcobeHHOCTH
npoektupoBanus KoTenbHBIX sl JKKX» y oOyuarommuxcst JOKHBI OBITh
c(OpMHUPOBAHBI CIEAYIOLIUE NPEIBAPUTEIbHBIE KOMIIETCHIINH:

— yMEHHME UCHOJb30BaTh HOPMATHUBHBIE IIPABOBBIE JOKYMEHTHI B
npodeccuonanbHoi nestenpHocT (OITK-8);

— 3HaHWE HOPMATUBHOM 0a3bl B 00JaCTH MHXEHEPHBIX H3bICKAHUH,
OPUHLIAIIOB TPOEKTUPOBAHUSA 3/1aHUN, COOPYKEHHMH, WHXKEHEPHBIX CUCTEM W
00opyA0BaHus, TUIAHUPOBKH U 3acTpoiku HaceneHHbIX MecT (I1K-1, yactuuno);

— BJIQJICHHE METOJaMH MPOBEJICHUSI MHKEHEPHBIX U3bICKaHUI, TEXHOJIOTHEN
IPOEKTUPOBAHUA JleTaled M KOHCTPYKLMH B COOTBETCTBUM C TEXHUYECKUM
3aJaHUEM C HCIOJIb30BAHWEM YHUBEPCAJIBHBIX W  CIECHHUAIN3WPOBAHHBIX
IPOrPaMMHO-BBIYMCIIUTENBHBIX KOMILJIEKCOB M CHCTEM aBTOMAaTH3MPOBAaHHBIX
npoektupoBanus (I1K-2, yactuano).

[Inaaupyempie pe3ynbTaThl OOyUeHHs MO JaHHOW AUCHHIUTUHE (3HAHUS,
YMEHHUsI, BJIAJCHUSI), COOTHECEHHbIE C IUIAHMPYEMBIMU pe3yJbTaTaMU OCBOEHUS
o0Opa3oBaTeNbHOM  MPOrpaMMbl,  XapaKTepU3ylOT  dTanbl  (OPMUPOBAHUS

CHEAYIOINX KOMIETEHIINM:

Koa u dpopmynupoBka KoMneTeHIIUH Jtanbl GOpMHUPOBAHUSA KOMIIETEHIMHU
(OIIK-8) MOCTAHOBJICHUSI TIPABHUTEILCTBA PD,
YMEHUE HCIOJIb30BaTh HOPMATUBHBIE crangaptel ECK/l u CIIJIC B coepe
IIPaBOBBIE JIOKYMEHTBI B | 3HaeT pa3paboTKu IIPOEKTHOMN
poeCCHOHATIBHOMN 1eATENbHOCTH JIOKyMEHTaluu o CHUCTEMaM

TEII0ra30CHA0KEHUS U BECHTWJIAIIUN

pabotaTb €  MPOEKTHO-CMETHOMU
Ymeer JIOKYMEHTAllUe  COOTBETCTBYIOILLEH
PO UITIO JTAHHOW JTUCITUTITUHBI
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HaBBIKAMU  Pa3pabOTKU IMPOEKTHOU

Biageer | JOKyMEHTaUud €  NPUMEHEHHEM
TexHoJoruu Bim npoextupoBaHus.
(ITK-1) HOpPMaTUBHYIO 0azy B  oOsactu
3HaHWEe HOPMATUBHOW 0a3bl B oOjacTu WH)KEHEPHBIX U3BICKAHUM, TIPUHIIUIIOB
WH)XCHEPHBIX HSBICKaHPIUI}'I, PUHINIOB | o MPOCKTHPOBAHHS 3IIAHHIH,
MPOEKTUPOBAHUS 3HAHUH, COOPYKEHHIH, COOPYKCHUIl, MH)KEHEPHBIX CUCTEM U
WH)XCHEPHBIX CHCTEM M O0OpYIOBaHHS, o0opynoBaHus, TUTAHUPOBKHU u
IUTAHUPOBKUA M 3aCTPOMKH HAaCEJICHHBIX 3aCTPOMKHN HACEIICHHBIX MECT.
MeCT OPUMEHSITh  CTAHAAPTBI  CHCTEMBI
MIPOCKTHOMN JTOKYMCHTAIHH
CTPOMTENIbCTBA IE
Ymeer TEIJIOMEXAHUYECKUX penieHuin
KOTEIBbHBIX W  TEIUIOBBIX  CETCH,
OTOTUICHUSI M BEHTHJISIMH, Ta30BbIX
ceTed U CUCTEM.
npaBUjIaMHd pa3pabOTKH TMPOEKTHOU
Brageer | 2CKYMCHTALMI NIPH MPOCKTHPOBAHHH
CUCTEM  TEIJIOra30CHaOXXeHus U
BEHTHJISIHH.
(TIK-2) HOpMaTHBHYI0 0a3y B  oOxactu
BIQJICHHEM  MCTOJaMM  TpPOBEACHUS | o MPOEKTHPOBAHHS 3J1aHUH,
WH)KCHEPHBIX W3bICKAHUH, TEXHOJIOTHEH COOPY)KEHU, MHKEHEPHBIX CUCTEM U
IIPOEKTUPOBAHHUS Jeranein u BbIOOpa 000PYyAOBAHUS
KOHCTPYKIIMH B~ COOTBETCTBHH  C pa3pabaTHBaTh MPOEKTHYIO
TEXHUICCKUM 3alaHueEM ¢ JOKYMEHTALUI0 WHKEHEPHBIX CHCTEM
HCIONB30BAHMEM  YHHBEpCANbHBIX | | Y MEET H cere B  COOTBEICTBHHM  ©
CTIEINATM3UPOBAHHBIX IpOrpaMMHO- TEXHIYECKIM 3a[aHIeM
BBIYHCITUTENEHBIX KOMIUTEKCOB U =
ABTOMATH3HPOBAHHbIX cHCTeM HaBBIKAMH  Pa3padOTKH  TMPOEKTHOU
- Brazeer JOKYMEHTAllMK  C  [PUMEHEHUEM

TexHoJoruu Bim npoektupoBanus

I[JISI (bOpMHpOBaHI/ISI BBIICYKA3aHHBIX KOMHGTGHHI/Iﬁ B paMKax JUCHHUIIJINHBI

«OCOOEHHOCTH  MPOEKTUPOBAHUS

KOTCJIBHBIX

s OKKX»  npuMensitoTces

CICcayromunue MCTOAbI aKTUBHOTO/ HHTCPAKTHUBHOI'O O6y‘IeHI/I$II aHaJIn3 KOHKPCTHLBIX

CUTYyalLNH, JEKIU-BU3yATH3AIUA.
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NHXCHCPHBIX CUCTEM 3MaHAN 1 coopymeﬂnﬁ

I. CTPYKTYPA M COJEP)KAHUE TEOPETHUYECKOM YACTH
KYPCA (18 HACOB)
PA3JIEJI 1. Oco0eHHOCTH POEKTHUPOBAHNS KOTEJIbHBIX MAJIOH MOIIHOCTH
g KKX.

Tema 1. KpaTkuii aHa/1u3 onucaHNe U TEXHUYECKHE XaPAKTEePUCTHKH
OCHOBHOT0 000py10BaHUs KOTeJbHOH (2 uac.)

Beenenne.  [ledicTByromue  HOpMAaTUBHBIE  JOKYMEHTHL.  KoOTibl,
kiaccudukainysa kotiaoB. ['openku, kmaccudukaius ropeiok. TermmoooMeHHoe
o0opyIoBaHUE.

Tema 2. XapaKkTepuCTHKH KOTEJIbHBIX 110 HA3HAYEHUIO M Pa3MeleHuIo. (2
yac.)

Knaccuduxanus KOTEJIbHBIX. Knaccudukanus norpeourenei.
Oco0eHHOCTH MPOEKTUPOBAHUS LEHTPAIbHBIX, ABTOHOMHBIX M KPBIIIHBIX
KOTEJIbHBIX.

Tema 3. Onucanue OCHOBHBIX CXeM KOTeJbHBIX. (2 yac.)

Onucanue OCHOBHBIX CX€M KOTelIbHBIX. OCOOEHHOCTH MPOEKTHUPOBAHUS
OTKPBITBIX U 3aKPBITBIX CXEM.

Tema 4. OcHOBHBIE pacyeThl MPH MPOEKTHPOBAHUY KOTEJIbHBIX (3 yac.)

PacueTHass TemJIONpOWU3BOAUTENBHOCT KOTEIBHOH, BBIOOp KOTJIOB.
Bb16op ropenouHbix ycTpoiicTB. BriOop HacocHoro obopynoBanus. Beibop
TEII00OMEHHUKOB. OmnpenieiecHhe €eMKOCTH CHUCTEM TEIJIOCHAOKEHUS |
BEJIUYUHBI TOATUTKHY.

Tema 5. PazpaGoTka TemiomexaHu4eckoro pasaena (3 gac.)

Oco0eHHOCTH TNPOEKTHUPOBAHUS Pa3BOAKUM TPYOONPOBOIOB, TpakTa
OTBOJA NPOAYKTOB cropaHusi. Pa3paboTka BOJHO-XMMHUYECKOTO pEXUMa
paboThl KOTeNbHOU. Pa3paboTka pa3ena TOmIMBOCHAOKEHNUS.

PA3JIEJI 2. Oco0eHHOCTH MOBBINIEHHUSI JHEPreTHYeCKoii 3¢ PeKTHBHOCTH
KoTreabHbIX KKX.

Tema 1. KorenepanmonHble ycTaHOBKH. (2 yac.)

OO01mue BOITPOCHI KOT€HEpPallMOHHOU BbIpa0OTKa DHEPIUH.
KorenepanronHnble ycTaHOBKM Ha 0a3e JBHUrarejeil BHYTPEHHEro CropaHusl.
Korenepanyionnsle BbIpa0OTKA JHEPrus Ha 0a3e Tra3oTypOUHHBIX U

ra30MOPITHEBBIX YCTaHOBOK. OCOOCHHOCTH MPOCKTUPOBAHMS CXEM KOTEIbHOMN
Ha 0a3e KOreHepalnOHHbBIX YCTAaHOBOK.
Tema 2. CoBMecTHasi padoTa KOTeJIbHOI ¢ TEIJIOBBIMH Hacocamu. (2 vac.).
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[TpuHIMIIBI COBMECTHOM pabOThl KOTEJIBHOW C TEIUIOBHIMHU HACOCAMHU.
['unpaBnuyeckue cXembl KOTEIbHBIX C TEIUIOBBIMU HacocaMu. buBaneHTHO-
napaJiebHbIA PEXUM paOoThl. BUBaNIEeHTHO-aNbTEPHATUBHBINA PEXKUM PAOOTHI.

Tema 3. CucreMbl ynpaBjieHHs U peryJinpoBanus B KoTeJbHbIX JKKX. (2
qyac.).

Buner  perymupoBanus. [IpruMeHEHHME  CMECUTENBHBIX  KJIAIIAHOB.
MHOroKoTI0Basi yCTaHOBKA. PeryisiTopel pa3inyHbIX KOHCTPYKIUH.

Il.  CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOHN YACTHU
KYPCA
36 4acoB ayIMTOPHBIX 3aHSATHIA.

3ansitue 1. Pa3padorka cxeM KoOTeJbHBIX. (2 yac.)

Pa3paboTka  pa3muyHBIX  TEIJIOBBIX  CXEM  IIEHTPAJIM30BaHHBIX,

ABTOHOMHBIX M KPBIIITHBIX KOTEIHHBIX.
3ansatue 2. OcHOBHBIE pacyeThbl NMPH MPOEKTHPOBAHUM KOTEJIbHBIX.
(4uac.)

OnpeneneHue TEMIOBOW MPOU3BOAUTEILHOCTH KOTENbHBIX. [logbop
KkoTJI0B. [lon0op ropenoynsix ycrporcts. [logdbop HacocHOro 06opyaoBaHUS.
[Togbop TemmooOMeHHOTO 00OpyAoBaHusA. OmnpenesieHHe €MKOCTU CHUCTEM
TEIJIOCHA0KEHUS U BEIMYUHBI MOANUTKU. [Tog00p pacimmpuTeabHbBIX COCYIOB.
Pacuer TpyOONpoBOoOB KOTEnbHOU. Pacuer compoTuBIEHUS Ta30MpOBOOB
KOTEJIbHOM.

3anaTue 3. PacyeT TeXHHUKO-IKOHOMHUYECKHMX MoOKa3aTejeil padoThbI
KOTeJIbHOI. (4 yac.)

Yucno 4yacoB UCIOIB30BAHUS YCTAHOBOYHOM MOIIHOCTH B roA. [IponeHt
3arpy3kd KOTJIOB IO TPEM XapaKTepHBIM pexuMaM. [0I0BbIE pPacxojbl
MOTPeOISIEMOTO  TOTUITMBA W JJICKTPOIHEPTHH.  YCIBbHBIE  PACXOIbI
OTPeOICHNS TOIUTMBA U DJICKTPOIHEPTHH Ha TIOJIE3HO OTMYIIEHHYIO TEIIOBYIO
HHEPTHIO.

3ansaTue 4. Pa3paboTka TerioMmexaHn4eckoro pasaedna. (4 yac.)

BrimonHeHne pa3BoAgkd W pacuera TpyOompoBomoB. Pacuer Tpakrta
OTBO/JIa TTPOTYKTOB cropanus. M3ydenne TpeOGOBaHUM 1O BOAHO-XUMHUYECKOMY
pexumy. Bp10op u pacuer 000pya0BaHUS 110 BOJOTIOATOTOBKE.

3ansitue 5. KoreHepanmonHbie ycraHoBKH. (4 yac.)

PaboTa c kaTanoramu KOreHepalMOHHBIX YCTAaHOBOK Ha 0a3e JABUrarenei
BHYTpEHHETo cropanusi. Paborta ¢ karamoraMu KOreHepalMoOHHbIX YCTAHOBOK Ha
0a3e ra30TypOMHHBIX M ra30MOPIIHEBBIX YCTAHOBOK. Pa3paboTka cxembl
KOTEJIbHOM Ha 0a3e KOreHepalMOHHBIX YCTaHOBOK.
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3ansaTue 6. CoBmecTHasi padoTa KOTEJIbHOH C COJTHEYHBIMM
KoJLUIeKTOpaMu. (4 Jac.)

PaboTta ¢ xaTajoramMu cucTeMaM COJTHCUHBIX KOJIJICKTOPOB. Pa3pa60TKa
CXEMbI KOTEJIbHOM C COJTHCUHBIMU KOJIJICKTOpaMH.

3anstue 7. PazpaGoTka pa3aena TomimBocHatkeHus. (4 yac.)

[Toxbop oGopymoBaHus W pacdeT TPyOONpPOBOAOB JUIsl KOTEIBHON Ha
npupogHoMm raze. Ilogbop oOopyaoBaHusi U pacdyeT TPyOONPOBOJOB st
KOTEJIbHOM Ha KHUJIKOM TOTLTUBE.

3ansitue 8. CoBMecTHasi padoTa KOTEJIbHOI ¢ TEIUIOBBIMH HacocaMu. (4
qac.).

PaGoTta ¢ karamoramu TEIUIOBBIX HacocoB. Pacuer ruapaBIudeckoro
peXrMa KOTEIbHOW € TEIUIOBBIM HacocoM. Pa3paboTka cxembl KOTENIbHOH C
OMBaJICHTHO-TIAPAJICIBHBIM PEKUMOM padoThl. Pa3paboTka cxeMbl KOTEIBHOM
¢ OMBaAJICHTHO-AJIbTEPHATUBHBIM PEKUMOM PAOOTHI.

3ansitue 9. KonmeHcanuoHHasi TexHuKa. (2 yac.).

Pacuer 3KOHOMUYECKOUN 1esecoo0pa3sHOCTH HCIIOJIb30BAHUSA

HDKOHOMAMN3€EpOB.
3ansaTue 10. Cucrembl ynpaBjieHHs M PeryJMpOBaHHS B KOTeJIbHBIX
KKX. (4 gac.).

PaGora ¢ kartajoramMmu peryiaaropoB pasznuyHoro tuma. [logbop

PETYIHPYIONIEro 000pyAOBaHUS KOTEIHHOM.

JlaGopaTopHblie pa6oThl (36 yacoB)

Jlaboparopnasi pa6ora Nel. Knaccuduxkarus TBepaoro Tormaa. (3 yaca)

JlaGopaTopnasi padora Ne2. OnpeneneHue TEIIOThl CrOpaHusi TBEPJIOTO U
YKUJKOTO TOTIMBA HA KanopumeTtpe. (3 yaca)

JlabGopaTopHasn padora Ne3. TennoTexHUYECKHE VCTIBITAHUSA
naporeHeparopa. (4 daca)

JlabopaTopHass padora Ne4. Pacuer TEmioThl Ha Ma3yTHOE XO3SMCTBO
NapoOBbIX KOTEJIbHBIX. (4 Jaca)

JlabopaTtopnass  pabdora  Ne5.  HcnowiTanHue — a’poJMHAMHUYECKHX
COMPOTUBJICHUHN KOTEIbHON YCTAHOBKH IO Ta30BOMY TPaKTy. (4 yaca)

JlabopaTopnass paGora Ne6. AdpOAMHAMUYECKHN pacCUET >JIEMEHTOB
BO3IYILIHOIO TPaKTa KOTEIbHOM. (4 yaca)

JlaGopaTtopnass paGora Ne7. OnpeneneHne OCHOBHBIX  (PU3UKO-
XUMHUUYECKUX XapaKTEPUCTUK ChIPOM BOJBI. (4 yaca)

JlaGopaTtopnass padora Ne8. UcnbiTaHue KOTEIBHONW YCTAHOBKH C
OIpe/ieIeHUEM KOHIICHTPAIIUK BPEIHBIX BEIOPOCOB JBIMOBBIX ra3oB. (4 yaca)

Jlaboparopuasi pa6ora Ne9. Ornenka TerioBoil 3G(HEKTUBHOCTH PabOTHI
Bojorpeiinoro kotina KBa-2,5. (3 gaca)
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JlaGopaTtopnasi paGora Nel(. Pacuer ruapaBiiMuecKOro COMPOTUBIICHUS
BoJisiHOTO TpakTa Kotiaa KBp-0,8 (3 gaca)

I11. YYEBHO-METOIAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

Y4eOHO-MeTOANYECKOE ~ O0ECIeUeHUE  CaMOCTOATEIBHOM  paboOThI
oOyuaromuxcs 1no JuciumimHe «OcoOEHHOCTH MPOEKTUPOBAHMSI KOTEIBHBIX
s XKKX» npencrasneno B [lpunoxkenuu 1 u Bkitoyaer B ceost:

- IJIaH-TPA(UK BBIMOJIHEHUS CAMOCTOSATENBHON pabOoThI 10 AUCLHUILINHE, B
TOM YHCIIE NPUMEpPHbIE HOPMBI BPEMEHM HaA BBIIIOJIHEHHE IO KaXIOMY
3aJJaHUIO;

- XapaKTEpPUCTUKA 3aJaHUM AJI1 CAMOCTOSITEIbHOW pabOThl 00y4YaroInXCsl
Y METOJIMYECKHE PEKOMEH IAllMU TIO0 UX BBINOJHEHUIO;

- TpebOBaHMA K MPEACTABICHUIO M O(OPMIEHHIO pPE3YyJIbTaTOB
CaMOCTOATENbHON pabOThI;

- KpUTEPHUHU OLICHKH BBIIOJIHEHUS CAMOCTOSITEIbHON paOOTHI.




IV. KOHTPOJIb JOCTUXEHUS IEJENA KYPCA
«OCco0EHHOCTH MPOEKTUPOBAHUS KOTEIbHBIX st KKX)»

Ne n/m KonTpoaupyemblie MoayJamn/ Koab! 1 3Tanbl OueHo4YHbIE CpeCTBA -
pa3jenbl / TeMbl JMCHUIIIHHbI ¢popmupoBanus HaUMeHOBaHHe
KOMIIeTeHIU TeKYLIMl NMpoMe:K
KOHTPOJIb yTo4YHAast
aTrrecra
uus
3Haer YO-3,Y0-4 | 12345,
6,7
OcobennocT nrv)oeKTI/IpOBaHI/IH OITK-8, TIK- VMeeT I1pP-4, ITP-5 | 5,7,8,9,1
1 KOTEJIbHBIX MaJIOM MOIIHOCTH JIJIsi 215
KX 1, TIK2 :
Bnaneer I1P-12 10,11
3HaeT YO-3,Y0-4 |8-21
VYmMmeer I1P-4, IIP-5 1,2,15,18
OCHOBHBIE pacueThl NpU 19,20
2 MPOEKTHPOBAHUH KOTETbHBIX TK-2, IK-1 | Brrazeer [P-12,  IIP- | 21,24-
13 27, 28,30
3Haer VO-3,YO-4 | 22-30
VYmMmeer I1P-4, ITIP-5 12,13,14,
Oco0eHHOCTH MOBBILICHHS 16.17
3 SHEpPreTuieckoit 3¢ HheKTHBHOCTH K-2 ’
13
3Haer YO-3, YO-4,
OIIK-8, I[IK- | Ymeer I1P-4, TTP-5
4 DK3aMeH N0 JUCIUIINHE 1-30
1, TIK-2
Bnaneer I1P-12, TIIP-
13

Tumnosbie KOHTPOJILHBIC 3adaHuAd, MCTOOUYECCKHUEC MaTcpUualibl,

ONpEAENSIOUIME MPOIEAYPhl OLICHUBAHUS 3HAHUW, YMEHU U HABBIKOB U (WJIH)
OMbITa JEATEIBbHOCTH, a TaKX€ KPUTEPUU U TOKa3aTeau, HEOOXOJIUMBIE IS
OLICHKM 3HAHWM, YMEHUW, HABBIKOB W  XapaKTEPU3YIOLIME  OTallbl
dbopMHpOBaHUS KOMIIETEHLUMA B TMPOIECCE OCBOEHUA 00pa30BaTENbHOM
IIPOrpaMMBl, IIpeAcTaBiieHbl B [Ipunoxenun 2.
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V. CIMCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOIUYECKOE OBECIHEYEHHUE JUCHUIIJINHBI
a) OcHOBHas nuUTepaTypa:

1. Maneit E.JI. IIpoexktupoBanme koteiabHbIXx B cekrtope XKX / WUzn.
«["azoBerit kyOy», CI16. — 2006 1. http://www.twirpx.com/file/240122/

2. Taneit E.JI. Kotenpubie. HopMaTuBHBIE TpeOOBaHUS M MPaKTUUYECKHE
pekoMeHmanuu 1npu npoektupoBanmu, CII6. — 2010 r. http://www.c-0-
k.ru/library/document/12723

3. MupoBcku. A. Marepuasibl I TPOEKTUPOBAHUS KOTEIBHBIX H
COBPEMEHHBIX cHCcTeM oToruieHusa. M3mnanue I. — Buccmann. - Ionsima, 2005 T .
http://www.twirpx.com/file/54056/

4. T'yxyneB O.I1. OCHOBBI COBPEMEHHON MaJIOl dHEPreTHKU. Yued.mocodue.
- Omck: Uzn-Bo OMI'TY, 2006. T. 2. 312 c. http://www.twirpx.com/file/487229/

5. Ilonouckmii B.M., TwuroB I'.H., Ilononckuii A.B. ABTOHOMHOE
TemiocHaOxeHue: YueOHoe mocobue M.: ACB, 2006. - 152 c.
http://www.livelib.ru/book/1000187394.

6. Muposckuii A. Marepuansl Uil TPOESKTUPOBAHUSA KOTEIBHBIX W
COBpeMEHHBbIX cuctem ortomieHusa, W3panme I, Buccman Ilomsma, 2005 T.
http://www.c-o0-k.ru/library/document/12655.

0) JononHuTenbHas IuTepaTypa:

1. CII 89.13330.2016 KorenbHble yCTaHOBKM. AKTyaJIM3UpPOBAaHHAS
penakuust CHull 11-35-76, 2016

2. CIT 124.13330.2012 CHulI 41-02-2003. Temmnossie cetu, 2012

3. CIT 110.13330.2011 Ckmanet HepTM U HEPTEHPOIYKTOB.
[IpoTuBomnoxkapHsie HOpMbI, 2011

4, CTO 02494733-5.4-02-2006 Pacuer TEmIOBBIX CXEM KOTEIbHBIX.
BHyTpeHHMi1 BOAONPOBO U KaHaIU3alus 31anuii, 2006

5. NukoBuy A.M. KotenbHble YCTaHOBKM MaJIOM MOIIHOCTH M.:
Mamrus, 1958. — 228 c. http://www.twirpx.com/file/1030308/
6. @®oxkun B.M. Pacuer wu »skcmyatauuss TEIUIO3HEPTETUYECKOTO

o0opyaoBaHUsl KOTENbHBIX. Yuel. moco6. — Bonrorpan: BonrT'ACY, 2004. — 228
c. http://'www.twirpx.com/file/1080785/

7. CununbiH A, A. Pacuer BOAOTrpeiiHON aBTOMATU3MPOBAHHOU
KOTEJIbHOW Mayiod  MomrHocTu. Meroa. yka3. — Bomorma. —  2008.
http://www.pandia.ru/text/77/220/9416.php

8. CIT 41-104-2000 "IIpoekTupoBaHHE aBTOHOMHBIX HCTOYHHUKOB
termtocHabkenuns" http://docs.cntd.ru/document/1200006878

9. TexHu4ecKkue pereHus 1Mo KPbIIIHBIM KOTEJIbHBIM Ha IPUPOIHOM Ta3e
C TeITUOYCTAaHOBKOW TOPSYEro BOJOCHAOXKEHUS IS JEHEHTPAIU30BAaHHOTO
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TeIUIOCHA0KEHUsI 31aHul. — AKaJeMus KOMMYHaJIbHOTO Xo3sicTBa. — M. -1996.
http://files.stroyinf.ru/Datal/47/47039/

Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJICKOMMYHHUKAIUOHHOH CeTH
«Oco0eHHOCTH TPOCKTUPOBAHMS KOTEIbHBIX J1J1s1 KKX»

1. Hayunas oanektponHas Oubnmoreka HOb. - Pexum  pgocryna:
http://elibrary.ru/

2. DIIeKTPOHHO-OMOMMOTEeUHAss CcHCTeMa u3JaTeNnbcTBa «JlaHby. - Pexum
nocryma: http://e.lanbook.com/

3.3. OBC  «KOHCYnbTaHT  CTYJEHTa». - Pexum  pocryna:
http://www.studentlibrary.ru/

4, ObC  znanium.com HUI[ «MH®PA-M». - Pexum nocrtyna:

http://znanium.com/

5. Hayuynass Oubnuorexa JIB®Y mnyOnuuHblii oHjaiiH katanor - Pexum
noctyna: http://lib.dvfu.ru:8080/search/query?theme=FEFU

6. Unpopmanmonnass  cucrema  EJJMHOE  OKHO  gocryma
oOpa3oBaTelbHBIM pecypcaM. - Pexxum mocrtyma: http://window.edu.ru/resource

5 MartepuanbHO-TeXHHYECKOe o0ecredeHue
1. Jlng mpoBeneHHs] TEKYLIEro KOHTPOJIS YCIEBAEMOCTH M OOBEKTHBHOM
OLICHKM YCBOEHHS M3Yy4ae€MOM TUCUUIUIMHBI MCIOJIb3YETCS KOMIBIOTEPHBIA Kiacc
(ayn. E-814).
2. ]l uTeHUs JNEKIMA W TPOBEACHHS MPAKTUYECKUX 3aHATUN Tpebyercs
CIeMAIM3UPOBAaHHAS MyJIbTUMenuiiHas ayautopus. (ayn. E-814).

VI. METOAUYECKHUE YKA3AHUSA 1O OCBOEHUIO
JANCIUIIJIMHBI

N3ydyeHne  JNEKOMOHHOIO  MaTepuayia,  INPAKTUYECKHMX  3aHATHUA U
CaMOCTOATENbHON pabOThl CTYIEHTOB HAIPaBJICHO Ha YIiyOJEHHOE H3yYEHHE
JUCHUTUIMHBL «OCOOEHHOCTH MPOEKTUPOBaHMS KOTeNbHbIX A1 KKX», nonyuenue
HEOOXOJMMBIX  KOMIIETCHIIMM, TO3BOJISIIOUIMX  OCYHIECTBJISTh  BapHaHTHOE
MPOEKTUPOBAHUE KOTENIbHBIX, OTBEUYAIOIIUX TPEOOBAHMIM HAASKHOCTH U
0e30macHOM KCITyaTaluu.

B nexkunoHHOM Marepuane pacCMOTPEHbl OCOOEHHOCTHM MNPOEKTHUPOBAHUS
KoTelabHbIX Masiod MomHocTH st JKKX u  cmocoObl  moOBbIIEHUST  HMX
sHEpreTudeckoi 3 (HEKTUBHOCTH.

Ha mnpakTU4ecKknx 3aHATUAX CTYIAEHThl PEATM3YIOT INPUHLMIBI PELICHUS
IIPOEKTHBIX 3324, MOJTYYEHHBIX Ha JEKLUAX.

Jlekiuu AOJKHBI OPOXOAUTH B MYJIbTUMeIUWHBIX aynutopusax (E-812, E-

814).
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[IpakTruueckue 3aHsATHS U Jab0OpaTOpHbIe PaOOTHI B KOMITBIOTEPHOM KJIAcCe C
MyJIbTHMEIUHHBIM 00opynoBanueM (E-814). CrymeHTbl MOTYT NPUHOCHUTH Ha
3aHSTHS CBOM HOYTOYKH M COOTBETCTBYIOIIUE TaIKETHI.

B KoHUE 3aHATHA CTYAEHTHl MOJYYalOT 3aJaHue JUIsi CaMOCTOSITEJIbHOMN
paboThI ¥ MOATOTOBKE K CIEIYIOLIEMY 3aHATHUIO.

AHANOTMYHO TMPOXOASAT BCE OCTAJbHBbIE NPAKTUYECKUE 3aHATHS, B
npwioxkeHuu |l mogpoOHO ykazaHO Kax[oe 3aJaHHue i1 CaMOCTOSITEIbHOU
paboThI 1 IporpamMma pabOThI Ha 3aHATHHA. BpeMeHHO# rpaduk caMOCTOSTEILHON
paboThI CTYAEHTA MO JAHHOW TUCUUIIMHE IPUBEACH B MPUIIOKEHUH 1.

[IpakTueckn Ha KaXJAOM 3aHATUM CTYJICHTY IIpeyiaracTcs CAenaTh
COOOIIIEHUE U MPEACTABUTD MPE3CHTALINIO, B KOTOPBIX OH OOOCHOBBIBACT MPUHSITHIC
UM pEUIEHUs MpU MPOEKTUPOBAHMM KOTEIbHOM. Jlpyrue CTyIEeHTBI 3aJaroT
BOIIPOCHI, JE€NAl0T KOMMEHTapuHW, 3aMedaHusi, npemioxeHus. OLeHUBarOTCA
3HaHUA, KakK JOKJIaJA4MKa, TaK W OIIOHEHTOB. OJTO MOTUBHPYET CTYAECHTOB
NPOSIBJISITH  BBICOKYIO aKTUBHOCTb, 0OoJjiee TIIYOOKO U HIMPOKO H3y4yaTh
MPEJIOKEHHBIE BOIPOCHl, @ HE 3aMbIKaThCid Ha COOCTBEHHOM 3aJlaHUU.
BricTymienust cTyieHTOB (DOPMUPYIOT HABBIKH MPOQPECCUOHAILHOTO MBIILJICHUS,
3aKPEIIAIOT MPO(PECCHOHAIBHYIO JIEKCUKY, y4aT OTCTauBaTh MPHUHSTHIC PELICHUS
WJIM COTJIAIIATHCS C JIYYIIMMU MPEIJI0KEHUSIMU.

Ecnu cTyneHT He MOArOTOBWJI MPE3EHTALMIO M COOOUIEHHE K TEKYIIEMY
3aHATUIO, TO OH MOXET IEPEHECTHM HMX Ha CIEAYIOIIEE, HO MNPEACTABIAEMBIN
MaTepuan JOJDKEH colepKaTb MH(POPMALIMIO, KaK MPEbIIYIIEr0 3aHATUS, TaK U
TEKYILETO.

Hannmyumien pekomeHganuend CTYyAEHTY — O3TO MOATOTOBKA K KaXIOMY
3aHITHIO, YTO Oy/IE€T COOTBETCTBOBATH IJIAHY BBITIOJIHEHUS pa0OTHI, BHIIECPKUBAThH
TEXHOJOTHIO M3y4YeHUs AUCUUIUIMHBL. B mpouecce oOyuenusi ¢dopmupyercs
PEUTUHT CTYAECHTOB, IMO3BOJSIOIIMKA JaTh OLIEHKY WX 3HAHUM W NPEACTABUTH B
IPOMEKYTOYHON aTTECTALINU.

Kpome 3aHATHI TIpEeIyCMOTPEHBI €XKEHEIEIIbHBIE KOHCYJIbTAllUU BEIYLIETO
MPErno/IaBaTesisi, ¢ MOMOIIBI0 KOTOPBIX CTYACHT MOKET pa3peliuTh MPOOJIeMBI,
BO3HHUKIIME Yy HErOo IIPM NOATOTOBKE K TEKYLIEMY 3aHATUIO WM B IIPOLECCE
MPOEKTUPOBAHUS CUCTEM TEINIOCHAOKEHHS.

CTyneHThl Oy4aroT MO JUCLMIUIMHE B AJIEKTPOHHOM BHJIE:

o KoOHCHEKT JeKIui M0 JUCHUILIMHE;

e [IporpamMMmy NMpakTUYECKUX 3AHATUH;

o [lomroe coOpanme cBoga mnpaBwia (CII), HeoOXoAMMBIX mpHU
MIPOEKTUPOBAHUM CUCTEM OTOIUICHUE;

e [lonnoe cobpanue CHulloB, HEOOXOOUMBIX MpPU NPOESKTUPOBAHUU
CUCTEM OTOIIEHUS;

e CnpaBoyHyl0, YYEOHYI0 U HAYYHYIO JUTEPATYpy, HEOOXOAUMYIO MpHU
MPOEKTUPOBAHUU CUCTEM OTOIICHUS;
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NHXCHCPHBIX CUCTEM 3MaHAN 1 coopymeﬂnﬁ

DONEKTPOHHBIE W TICYaTHBIC KaTaJIOTH OOOPYIOBaHHS, KOTOPHIE
UMEIOTCS Ha Kadeape.

CTymeHT TMOonb3yeTcsl DJJIEKTPOHHOW Oazoii Oubmmoreku J[BOY,
Ka(eaphl U BEAYIIETO MPETIO1aBaTEelIs.

B cnyuae, eciau cTyaeHT He HaOpaj AOCTaTOYHO 0ajuioB B PEUTHHTE, I €TO
HE YCTpaumBaeT OLICHKA, KOTOPYIO OH MOJIYYHJI B PE3yJIbTaT€ CHUCTEMATUYECKON
paboThl, TO OH TOTOBUTBHCS K OK3aMEHy, 3a4eTy II0 BOIpOcaM, KOTOphIE
OXBaThIBAIOT 00BEM 3HAHUM, MPETYCMOTPEHHBIX AUCHUIUIMHON «OcoOEHHOCTH
npoektupoBanust kotenbHbIX 1 JKKX» K 3auery crygeHT Moxker ObITh
JOTYIIEH, €CJIM Y HETO BBIMOJHEHBI BCE 3aJ]aHUsl IO MPAKTUUECKUM 3aHATHUSIM.

VIl. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JUCHUATIIMHBI

«Oco0eHHOCTH TPOEKTHUPOBaHUS KOTeNbHBIX 11 JKKX)»

Jlexuuu JOJKHBI MPOXOAUTH B MyJIbTUMEAUNHBIX aynutopusx (E-812, E-

814).

[IpakTrueckue 3aHATHS U Ja00paTOpHBIE PAOOTHI B KOMITBIOTEPHOM KJIacce ¢
MYJIbTHMEIUHHBIM 000pynoBanueM (E-814).
CTyAeHTBI TOJIYYatOT MO JUCIUTIIMHE B JIEKTPOHHOM BUJIE:

KoHcrekT nekiuii o JUCIUIUINHE,

[Iporpammy npakTHUECKUX 3aHATUMH;

[Tomnoe coOpanue cBoga mnpaBun (CII), HeoOXoauMbIX mMOpu
MIPOCKTUPOBAHUH CUCTEM OTOTUICHHUE;

[Tonmnoe cobOpanue CHulloB, HEOOXOAMMBIX TPH MPOEKTUPOBAHUU
CUCTEM OTOIUJICHUS;

CrpaBouHy0, YYEOHYI0O MU HAYYHYIO JINTEPATypy, HEOOXOIUMYIO TIPHU
MIPOCKTUPOBAHUH CUCTEM OTOTUICHHS,

DONEeKTpOHHBIE W TIeYaTHBIC KaTajJoTh OOOpYAOBaHHSA, KOTOPHIE
UMEIOTCS Ha Kadenpe.

CTtyneHT TOdb3yeTcsl DJIGKTpOHHOM 0azoit Ombmuoreku J[BOY,
Kadeaphl U BEAYIIETO MPEToaBaTels.
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[Tpunoxenue 1

MHWHHCTEPCTBO OBPA30BAHMA U HAYKU POCCHUIICKON ®EJEPALINN
DdenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEEHOE YUPEKICHHE
BBICIIIETO TPO(eCCHOHAITBHOTO 00pa30BaHUs

«/{aabHeBOCTOYHBIN (eaepabHbI YHUBEPCUTET»
(ABDY)

HA3BAHHME HIKOJIbI (PUJINAJIA)

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOLIUXCHA
1o AucHMIVIHHE «OCO00eHHOCTH MPOEKTUPOBAHUA KOTEeIbHbBIX 1 KKX»
Hanpagaenue noarorosku 08.03.01 CtpoutenbcTBO
[Tpodunb «TemmorazocHadXeHUe U BEHTUIISAIINAS
dopMa NOATOTOBKH OYHAA

BaaauBocToK
2018
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Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHON PadoThl N0 TUCHHUIINHE

5 cemectp
Ne Cpok Bun camocrosTensHOM ITpume ®opMa KOHTPOJIA
BBITIOJTH paboTsI pHBIC
n/n CHISI HOPMBI
BpeMe
HHN
1 |2 3akperieHue mMaTepuana mo | 2 yaca | TersoBasi cxema KOTEJIbHOM.
HEJIeIH | TEXHUYECKUM
K 3-eif | XapaKTepUCTHKAM OCHOBHOTO
Hezene | 000pyIOBaHUS KOTEIBHOM.
Pa3paboTka TernioBoi cXxeMbl
KOTEJIbHOM.
2 2 Pacuer TEIUIOBOM | 2 yaca | BeimonHnenue u o0cyxaeHue
HEJCNIN | MIPOU3BOUTEIIEHOCTH pacueTos.
K 5-0i1 | KOTeIbHOM, MOA0Op KOTJIOB,
HEJEelle | TOPEIOYHBIX YCTPOMCTB,
HACOCHOT'0 00OPY/JIOBaHUSI.
3 |2 [Ton6op TerioooMenHoro | 1 wac | Bemmonnenne u o0OcyxaeHue
Hezenu | 00opyaoBaHUS, noabopa 00opyI0BaHUS.
K /-0l | pacIIMpUTEIbHBIX COCYIOB.
HeJene
4 |2 KommonoBka 34gaca | OOCyxaeHHEe  PE3yJIbTaTOB
HEJICIH | SHEPTeTUYECKOTO pacyeTos.
k 9-0ff | 00OpymOBaHUS  KOTEIBHOM.
Hezlene | APpOAMHAMHUYECKHN pacyer
ra3oBOr0 W  BO3QYNIHOTO
TPAKTOB KOTEJIBHOIA.
5 |2 Pacuer TexHuko- 2 gaca | OOCyXIeHHE Pe3yIbTaTOB
HeJeNnu | YKOHOMHUYECKUX MOKa3aTesei pacuera.
K 11-0i1 | paOOTBI KOTENBHOIA.
Hezene
6 |2 Pazpaborars cxemy npoxmagkn | 3 waca | OOCykJIeHne  pe3yabTaToB
HEeJeNu | CHCTeM TPYOOIPOBOIOB IS paboThL.
K 13-0i1 | koremsHOM. [Tpon3BecTy pacuér
HeJleNle | TETJIOBBIX M MAaCCOBBIX MTOTOKOB.
7 2 Pazpaborars cuctemsl 34yaca | BemmonmHeHue u oOCYyXKICHHE
HEeJeNu | BOAOIMOATOTOBKH 1O paboTHI.
K 15-0¥i | uCX0HOM CHIPOH BOJIE.
Hezene
8 |3 PazpaboTtka cxembl 34vaca | BermonHeHne u oOCyxkIeHHe
HEeJeNu | TOTUTMBOCHAOXKEHUS, TOA00D paboTHL.
k 18-o0i1 | oOopymoBaHUsI.
Hezene
9 |2 PazpaboTtka cxembl 3 vyaca | BermonHeHne u oOCyXIeHHE
HEJIeJH | KOTEJIbHOW C TeTIOBBIMU paboTHI.
k 20-0i1 | Hacocammu.
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Hezene
10 |2 Pacuer 3xoHOMUYECKOI 3 yaca | BeimonmHeHnue u oOCyXKacHHE
HEeZeNnu | 1enecoo0pasHoCTH pe3yNbTaTOB pacyera.
K 22-0#1 | UCIIOJIb30BAHUS
HezleNle | PKOHOMal3epoB.
11 |2 [ToaroToBUTH OOCYXKACHHE 2 4aca | [lo pesynbraram pelTHHTa
HeZeNu | pe3yJbTaTOB pabOTHI. OILICHUTH PabOTy CTYJIEHTOB B
K 24-oii cemecTpe
Hezene
6 cemecTp
Ne Cpok Bun camocrosTensHOM ITpume ®opMa KOHTPOJIA
BBITOJIH paboThI PHBIC
n/n CHHS HOPMBI
BpeMe
HH
1 |2 [ToaroroBka k na6. padote — | 3uaca | [IpoBepka TeopeTuueckoit
nenemn | Knmaccudukanus tBepaoro YacTH.
Kk 3-eif | TomuBa.
Hezene
2 |2 [ToaroroBka k na6. padore — | 3 uaca | [IpoBepka TeopeTuueckoit
HE/IeIH | OTpe/IeICHne TETUIOTHI YaCTH, BBITIOJHEHUE U
K 5-0if | cropaHus TBEPOTO u o0cyKIeHUE pacyeToB,
HeJeNe | KHUIKOTO TOTUTHBA Ha 3amura jJab.pador.
kanopumetpe. [loarotoska k
3aIuTe 1a00paTOPHBIX
paboT.
3 |2 [ToxroroBka x y1ab. pabore — | 3uaca | [IpoBepka  TeopeTHUECKOU
HE/ENIN | TEIUIOTEXHUYECKHUE 4acTH, BBINOJIHEHUE U
K 7-0 | MCHBITAHHSI TApOTEeHEpaTOpa. o0cyxenne pacueTos,
Heznene | [lomroroBka  k  3amure 3amura J1ab.pador.
J1a00paTOPHBIX padoT.
4 12 ITonrotoBka k nab. pabore — | 3yaca | [IpoBepka  TeopeTHUECKOi
HEJIeTHW | pacyeT TEIJIOThl Ha Ma3yTHOE 9acTH, BBITTOJIHEHHUE "
K 9-0i1 | x03siicTBO HapoBBIX o0cyxieHue pacyeros,
HeJene | KOTEIbHBIX. 3amura jJab.pador.
IlonrotoBka kK  3ammre
J1a00paTOPHBIX padoT.
5 |2 ITonroroBka k 1a0. padote — | 3 yaca | [IpoBepka TeopeTHuecKoit
HEJIeTN | UCTIBITAaHHE YacTH, BBITIOJTHEHUE
K 11-0#f | aspoAMHAMHYECKUX 00CyX/IeHUE pacueToB,
HeJele | COMPOTUBIICHUN KOTEIHLHOM 3amura jJab.pador.
YCTQHOBKH IO Fa30BOMY
Tpakry. [lonroroska k
3alUTe J1abopPaTOPHBIX
pabor.
6 |2 ITonroroBka k 1a0. pabore — | 3yaca | [IpoBepka  TeopeTHUECKOM
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NHKCHCPHBIX CUCTEM 3/1aHUHU U COOPY>KECHUU
HEJICIH | adpOJMHAMHYECKUI pacueT YacTH, BBITTOJIHEHHUE u
K 13-0ii | 311eMEHTOB BO3AYIIHOTO o0cyxenue pacueTos,
HeJleIe | TPaKTa KOTEIbHOM. 3amnura Jiad.pador.
[ToaroroBka K 3ammure
J1a00paTOPHBIX padoT.
7 |2 [ToaroroBka k nab. padbore — | 34aca | [IpoBepka  TeopeTHUeCKOU
HEJICJH | OTpe/IeJICHUE OCHOBHBIX YacTH, BBITTOJIHEHHUE u
K 15-o#f | pusuko-xumMuveckux oOcyxeHnue pacueros,
HeJlee | XapaKTEPUCTHK CHIPOM BOJBI. 3amnura Jiad.pador.
[ToaroroBka K 3amure
J1a00paTOPHBIX padoT.
8 |3 [ToaroroBka k nab. padbore — | 4 yaca | [IpoBepka  TeopeTHUeCKOU
HEJICJM | UCIBITAaHHE KOTEIHHOMN YacTH, BBINTOJIHEHUE u
K 18-0#f | ycTaHOBKH ¢ omnpeneneHuemM oOcyxenue pacueTos,
HeJ/lesle | KOHIICHTPALUU BPEIHBIX 3amnura Jiad.pador.
BBEIOPOCOB JIHIMOBBIX T'a30B.
[ToxroroBka Kk 3amure
1a0b0paTOpHBIX PadoT.
9 |2 [ToaroroBka k y1a6. pabote — | 4 yaca | [IpoBepka  TeopeTHyecKoOn
HE/IeIH | OIICHKA TEeTUIOBOM JacTH, BBITIOJTHCHHE u
k 20-o1i | apexTHBHOCTH PabOTHI o0cyxaeHue pacyeToB,
Hezene | BoporpeiHoro kotiaa KBa- 3amuTa j1a0.padorT.
2,5. IlogroroBka K 3aIiuTe
1a0b0paTOpHBIX PadoT.
10 |2 [ToaroroBka k y1a6. pabote — | 4 gyaca | [IpoBepka  TeopeTHyeCcKOn
HEJICIH | pacyeT THIPaBIMYECKOTO JacTH, BBITIOJTHCHHE u
K 22-0W | CONPOTUBJICHUS BOJISHOTO o0cyxieHne pacyeTos,
Hezene | Tpakra kotina KBp-0,8. 3amuTa J1ad.pador.
[ToaroroBka Kk 3ammure
J1a00paTOPHBIX padoT.
11 |2 [ToaroroBuTh 0OCYXICHNE 3yaca | [lo pe3ynbraram pedTHHTa
HEeJeNu | pe3yabTaTOB PaboTHI. OIICHUTH PabOTy CTYJIEHTOB B
K 24-oii cemMecTpe
Hezene
XapakTrepucruka 3alaHui il b CaAMOCTOAITEJILHOM padoThI

00y4aKIIMXCH U MEeTOAUYECKHEe PEKOMEHIALMH 110 UX BbINOJIHECHUIO:

3amganust Nel — niia pazpabarbiBaeMol KOTENbHOW MPOEKTUPYETCS TEIIOBAS

cXeMma AJjia BaKpBITOﬁ CHUCTEMBI TEIJOCHAOKEHHUS C HCIIOJb30BaHHEM YCIIOBHBIX

0003HaueHU TPYOOTPOBOOB K 0OOPYI0BAHMUS.

3aganus No2 —nsis pa3padaTbiBa€MOM TEMIOBOM CXEMbI MPOU3BOAUTCS

pacucT u HOI[60p OCHOBHOT'O TCIINIOTCXHHUYCCKOI'O O60py,I[OBaHI/I${, HaCOCHBIX

IPYIIIL.
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3amaans Ne3 — 0 pacCUMTaHHBIM TEIIJIOBBIM HArpy3KaM MPOU3BOIUTCS
pacuer u noAdop TErI000MEHHOTO 000pYA0BaHU, ieadpaTopa, 0aKOB
aBaPUITHOTO 3aITOJTHEHHS CHCTEMBI TEIIJIOCHA0KEHUS.
3aganus Nod — 1Jid IpOEKTUPYEMOM KOTEIbHOU BBITTOIHIETCS pa3MElIEHUE
HHEPreTUYECKOro 000pyI0BaHUs KOTEIBHOM, TPACCUPOBKA T'a30BOT0 U
BO3IYILIHOTO TPAKTOB, paCUeT UX a3POIMHAMUYECKUX COTPOTUBIICHU, TOI00D
TATOYTHEBBIX MEXaHU3MOB.
3ananue Nod — [171s1 IPOEKTUPYEMOI KOTEJIbHON PacCUUTHIBAIOTCS
KaluTaJIbHbIE U aMOPTU3AIIMOHHBIC 3aTPaThl, PACX0/Ibl HA BOJY, TOILIUBO,
3apalbO0THYIO IIATY, SJIEKTPOIHEPTHUIO, OTPEIETSAETCSI CEOECTOUMOCTD
OTIYCKa€MOW SHEPTUU, CPOKU OKYIIAEMOCTH.
3amanue Ne6 — Ha OCHOBaHMU pa3pabOTAaHHOrO IUIaHA pa3MEIEHUs
TEIJIOIHEPTeTUUECKOTO M HACOCHOTO 000PY/I0BaHUS KOTEIbHON pa3pabaTbiBaeTcs
MOHTa)KHasl cXxeMa TPyOONpOBOJOB C MOAOOPOM JUAMETPOB Ha OCHOBE pacuera
TEIJIOBBIX U MACCOBBIX MOTOKOB TEMJIOHOCUTEIICH.
3amanust Ne/ — Ha OCHOBAaHMM WCXOJHOW JKECTKOCTH CBHIPOM BOJBI
OCYILECTBUTH MOJA00P OCHOBHBIX Y3JIOB CUCTEMBI BOJOTOITOTOBKH.
3amanust Ne8- mpoumsBOAUTCS TOAOOP MEXaHW3MOB, HACOCHBIX TPyHI U
KOMITOHOBKA OCHOBHBIX Y3JIOB TOIJTUBOCHAOKEHHUS JIJIS KUJKO-, TBEPIOTOTIMBHON
KOTEJIBHOM.
3amanust Ne9- Ha OCHOBAHMM W3BECTHBIX TEMIIEPATYPHBIX XapPaKTEPUCTHUK
CKBQXMHHOTO TIOJISI MPOU3BOAUTCS pacueT BO3MOXKHOTO HHU3KOMOTEHIIMATILHOTO
TEIJIOBOTO MOTOKA, M0JIaBaEMOT0 B TEIVIOBYIO CXEMY KOTEIbHOM.
3aganus NelO- Ha OCHOBaHMM TEMIIEPATYPhl YXOIAIIUX Ta30B H
TEIUIONOTEPh B OKPYXKAWOIIYK  Cpeay MPOU3BECTH  OLEHKY  TEIJIOBOU
7(h()EKTUBHOCTH XBOCTOBBIX IMOBEPXHOCTEH B CpPaBHEHWU C KOHBEKTHUBHBIMHU
MOBEPXHOCTSIMU  TeryiooOMeHa  KoTia.  Ompenenuth  1eJ1eCO00pa3HOCTh

IIPUMCHCHUA 3KOHOM3,I>'I3epa AJI1 YMEHBIICHH A MECTAJINIOEMKOCTH TCIINIOMCTOYHHKA.
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KpuTtepun o1ieHKH BBINOJIHEHUSI CAMOCTOSATEILHOI padoThI:

Ha 3ansatusax CTYACHTaM IIpCA0CTAaBJICHA BO3MOKHOCTDL CACIIATH COO6III€HI/I€ 141
IIPE3CHTOBATH BLIIIOJIHCHHYIO pa60Ty, 9TO OIICHHUBACTCA Oammamu ot 1 a0 3.
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Ilepedennb oneHo4HbIX cpeacts (OC), ucnosb3yeMblil MPH U3yYEeHUH
AUCHUILINHBI «OCO0€HHOCTH MPOEKTUPOBAHNS KOTEJIbHBIX M AKKX».

YO-3, YO0-4 —Jloxnman wuid cooOllleHne B TMpe3eHTalMOHHOW dopme,
JUCKYyCCHSI, TTOJIEMUKA, AUCITYT, 1e0aThl.

TeMbI TOKJIa0B, COOOIICHMIA:

1. OcoOeHHOCTH TEIIOBBIX CXEM 3aKPBITHIX CHCTEM TEIUIOCHAOKEHUSI.

2. Meroauka pacueta COTIPOTUBIICHUS BO3YIITHOTO TpakTa
TBEPJOTOIIMBHBIX KOTECIHLHOM.

3. Meroauka pacyeTa COMPOTHUBIIEHHUS Ta30BOI'0 TPAKTA KOTEIHHOM.

4. TlonGop ABIMOBOM TPYOBI.

5. Tlpunnun pacyeTa u moa0opa MUTATEIHHOTO Jea’paTopa.

6. Bomgno-xumuueckuii pexxum. Pacuer um mogdbop BOJOMOATOTOBUTEIHLHOTO
00opy1I0BaHUS.

7. Cuctembl 30J10- NUTAKOYJAJICHUS TBEPAOTOIUIMBHBIX KOTEIHHBIX.

8. Meronuka pacuera TEXHUKO-3KOHOMUYECKHUX MTOKa3aTesiel KOTEIbHBIX.

BOl'[pOCLI JJIA HpOMe)KyTO‘lHOﬁ aTTreCTaluun:

—3K3aMeH M0 CJIeIyIIIHM BOMPOCcaM:

1. [leHTpanpHbIE KOTEIBHBIE -  THIIOBBIE CXEMBI, OCOOCHHOCTH
MIPOCKTUPOBAHMUS.

2. ABTOHOMHBIE KOTEJLHBIE - THIIOBBIE CXEMBI, OCOOEHHOCTH
MIPOCKTUPOBAHMS.

3.  KpelmHble  KOTENBHBIE -  OCOOCHHOCTH  NPOCKTUPOBAaHUS |
IKCILTyaTaIH.

4.  KoTibl Majoi MOIITHOCTH, KJIacCU(PHUKAIHS.

5. Topenkwu, BUIbI, K1acCUpUKAIIHSL.

6. HacocHoe u TermiuooOMeHHOE OOOpYAOBaHUE JJI KOTEIbHBIX Mol
MOIIHOCTH.

7. 3aKpbIThle CXE€MbI KOTEeJIbHON. Buibl 1 0COOEHHOCTH.

8. Tlombop KOTIOB.

9. Iloxbop ropenoYHbIX yCTPOWCTB

10. TToabop HACOCHOTO M TEMIO0OMEHHOTO 000PYAOBaAHMUS.

11. TlonGop 6aKOB aKKyMYJISITOPOB.

12. Tlombop pacmMpUTENbHBIX OaKOB.

13. CocTaB npoeKTHON JOKYMEHTAIMN KOTEIbHON

14. T'mapaBnuyeckuii pacdeT TPyOOIPOBOIOB B KOTEIHHOM.

15. OcobeHHOCTH MPOSKTUPOBAHUS TPAKTa OTBOJIA IPOIYKTOB CTOPAHUS

16. OcobenHoctn pa3pabOTKU BOJHO-XUMHYECKOTO pEeXHMa PabOTHI
KOTEJIbHOM.

17. PazpaboTka paszgena TOIUIMBOCHAOKEHHUS KOTEIBHOM Ha JKHIKOM
TOTLIIBE.

22




JIAJIBHEBOCTOYHbIN ®EJJEPAHbHbBIM YHUBEPCUTET

Kype aucuumiannsl “ Oco0eHHOCTH NPOEeKTHPOBAHU KOTeabHBIX 1s1 ZKKX

Paszpaborunk 3axapos I'.A.| Wnentudukamnmonnsiii Homep: b1.B.JIB.2.2 Opurunan PITY ]| Haxoaurcst Ha Kadeape

Crp. 23 wu3 32

NHXCHCPHBIX CUCTEM 3MaHAN 1 coopymeﬂnﬁ

18.

19.
20.
21,
22,
23.
24,

25.
26.
217,
28.
29.

30.

Pa3paboTka pasnena TOIUIMBOCHAOKEHHUS KOTEJIbHOM Ha MTPUPOIHOM
rase.

Pa3paboTtka pa3nenos OB u BK.

ApPXUTEKTYPHO-CTPOUTENBHBIE PA3IEIBI.

OcobGeHHOCTH pa3pabOTKH pa3IeoB IEKTPOCHAOKECHHS 1 aBTOMATHKH.
Korenepanmonnsie yctanoBku Ha 6a3e JIBC.

["a30TypOUHHBIEC U Ta30MOPUIHEBbIE KOTEHEPAIIMOHHBIE YCTAHOBKHU.
OcoOEHHOCTH  TPOCKTUPOBAHUS KOTEIBHOM C  HWCIIOJB30BAHTHEM
KOT€HEPaIlMOHHBIX YCTAHOBOK.

Cxema paboThI KOTEITLHON COBMECTHO C COJTHEUHBIMH KOJIJIEKTOPaMH.
Cxema paboThI KOTEITLHON COBMECTHO C TEIJIOBBIMH HaCOCAMH.
KoHzeHcanmoHHbIE KOTJIBI.

Buasl perynupoBanus B koTenbHbIX JKKX.

OcHOBHBIE CHOCOOBI TOBBIINICHUS] HHEPreTUYecKor d(PPpeKTUBHOCTU
KOTEJIbHBIX.

TexXHUKO-2KOHOMUYECKHUM aHANIN3 padOThl KOTEIHHOM.

—3a4eT Mo CJeayIuuM BOIIpocaM:

NoOokobdPE

10.
11.
12.

13.
14.
15.
16.
17,
18.
19.

JlocToMHCTBA U HEAOCTATKU TOpda.

Cy1ecTBytomyie Mapku Oyporo yrisi ¥ YTO OHa XapaKTepu3yer.

JIOCTOMHCTBA M HEIOCTAaTKH CIEKAIOIINXCSA KAMEHHBIX YIJIEH.

Briciias Teriora cropaus TBEpAOTO TOIUIMBA.

BriIciias Teruiora cropaHus *KUAKoro TOILIABaA.

Husmas teriora cropanust JKMIKOTO U TBEPIOTO TOIUIMBA.

Hopmupyemsblil CpOK TEIUIOTEXHUYECKUX HCIBITAHUNA MaporeHeparopa
MIOCJIE KalIMTAIbHOTO PEMOHTA.

[lapameTpsl ~ BbIpabaTbiBAEMOr0  MHapa MpH  TEIIOTEXHHUYECKUX
WCIIBITAHUSIX ITAPOrEHEPATOPA.

KoHTponupyemsie mapaMmeTpsl MaporeHepaTopa B MpoLECcCe UCIBITAHUM.

TexHosorn4yeckas cxema CIMBHOM CTaKaJbl Ma3yTa.

CxeMa pelUpKyJISIIHN U IEPEKAYKH Ma3yTa B IPOLECCE CIIMBA.

[IpyHuunuanpHas cxema IMoAaYud Ma3yTa M3 OaKOB XpaHWIMIL B
KOTEJIbHYIO.

OCHOBHBIE COITPOTHUBIIEHHS Ta30BOT0 TPAKTA.

Ha3znauenue 1p1M0BOM TPYOHI.

[Tosic omacHOCTH ABIMOBOM TPYOBI.

XapaKkTepUCTUKU UCXOIHOU CHIPOM BOJBI.

ITocTrosiHHAas U BpEMEHHAas KECTKOCTh BOJBL.

[IpuHuun AeCTBUS HATPUI-KATUOHUTOBBIX (DUIBTPOB.

OCHOBHBIE 3arps3HAIOIIME BEIMIECTBA NPH CKUTAHUHA OPTraHUYECKUX
TOIJIUB.
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20.

21,

22,

23.
24,

25.

26.

217,

MCTOI[OJIOI“HH HHCTPYMCHTAJIBHOI'O pacucTa BBI6POCOB 3arpA3HAIOIIUX
BCIICCTB.

[TpuOGopHbIi  mapk  uisi  3aMepOB  KOHLEHTpPAllMM  BBIOPOCOB
3arpsA3HAIOIUX BEIIECTB.

KOHCTpyKTHUBHBIE = TOCTOMHCTBA  BOAOTPEMHBIX  KOTJIOB  MAJIOM
MOITHOCTH.

Crioco0bl yMEHBIIIEHUSI METAITIOEMKOCTH KOTJIOB MaJIOM MOIITHOCTH.

OcHOBHBIE TIOKa3aTeNH TEMIOBOH A()(PEKTUBHOCTH BOAOTPEUHBIX
KOTJIOB MAJIOM MOIITHOCTH.

Onpenenenue  THUAPABIMYECKUX  COMPOTHUBIICHUHN
BKJIFOUEHHBIX TPYO B pa3Jaronivil KOJIJIEKTOP.

Yem omnpenensieTcs T'HAPABIMYECKOE COIMNPOTUBICHUE IPU CPEIHEM
3HAYEHUH YAEIBHOTO BECA BOJBI.

Meton OUHAMMYECKHUX JaBJICHUNW MpPU TUAPABIMYECKOM pacyere
BOJISIHOTO TPaKTa KOTJIA.

napajuieIbHO

Macnopr
(poHaa OLIEHOYHBIX CPEACTB

1o AucuuIuinHe «Qco0eHHOCTH MPOEKTHPOBAHUA KOTeabHbIX 11 KKX)»,

IMPAKTHYCCKUC 3aHATHUA

(HaI/IMeHOBaHI/Ie JUCHUITINHBI, BUJ] HpaKTI/IKI/I)

Koa u dpopmyinupoBka KoMneTeHIIUH Irtanbl (OPMUPOBAHHUS KOMIETEHIMH
(OIIK-8) MOCTAHOBJICHUSI TIPABUTENLCTBA P,
YMEHUE MHCIOJIb30BaTh HOPMATUBHBIE crangaptel ECK/l u CIIZIC B cdepe
IIPaBOBBIE JOKYMEHTBI B | 3HaeT pa3paboTku IIPOEKTHOMN
poeCCHOHATILHOM 1eATENbHOCTH JIOKYMEHTalLuU o cucreMam

TEII0Ora30CHA0KEHNS U BEHTUIISILIUU
pabotaTb C  NIPOEKTHO-CMETHOM
VYmeer JOKyMEHTallMell  COOTBETCTBYIOILEH
npodUITI0 JAHHON TUCUUILIMHBI
HaBbIKAMU  pa3pabOTKHU IMPOEKTHOU
Briageer | IOKyMEHTalMd C  NPHUMEHEHHEM
TexHosornu Bim mpoektupoBanusi.
(IK-1) HOPMAaTHBHYIO 0a3y B  oOnactu
3HaHUEe HOPMATUBHOW 0a3bl B oOjacTu WH)KEHEPHBIX M3bICKAaHUH, TPUHIUIIOB
WH)KEHEPHBIX 1/13},1c1<aH1/5171, TPUHINIOB | 5 MPOCKTHPOBAHHS 3TAHMIH,
MIPOEKTUPOBAHUS 3AaHUM, COOPYKEHHIH, COOpY)KEHUI, MHKEHEPHBIX CHCTEM U
WHXEHEPHBIX CUCTEM M 00O0pYIOBaHMS, o0opynoBaHus, IUIAHUPOBKU "
IUTAHUPOBKU M 3aCTPOMKH HaCEJIeHHbIX 3aCTPOMKHN HAaCENIEHHBIX MECT.
MecT Ymeer OPUMEHSATh  CTAHAAPTBl  CHCTEMBI
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MPOEKTHOMN TOKYMEHTALlUU
CTPOUTEINILCTBA JUISL
TEIUIOMEXaHUYECKUX peueHun
KOTEJIIBHBIX M TEIUIOBBIX  CETEH,

OTOIUICHUS W BEHTHIALMH, Ta30BBIX
CETEN U CUCTEM.

IpaBWJIaMd pa3pabOTKU MPOEKTHOU
JIOKYMEHTAllUU IPU MPOESKTUPOBAHUU

Bnaneer

CHUCTEM  TEMJIOra30CHaOXeHus U

BEHTUJISILIUM.
(IMK-2) HOpMaTHBHYIO 0a3y B  oOjactu
BIAJICHHEM  METOJAMH  NPOBEJCHHS | 5 IIPOEKTUPOBAHHUS 3/1aHUH,
VMH)KCHEPHBIX W3bICKAaHWH, TEXHOJOTUEn COOpYKECHMM, NHKEHEPHBIX CUCTEM H
IIPOEKTUPOBAHHUS Jeranen u BbIOOpa 000py10BaHUS
KOHCTPYKUMH B  COOTBETCTBUU  C pa3paGaThIBaTh I[POEKTHYIO
TCXHHICCKUM 3alaHueM ¢ N JOKYMEHTAIIUIO WHKEHEPHBIX CHCTEM
UCIIOJIb30BAHUEM  YHHBEPCAIbHBIX U | ¥ MCCT U cere B COOTBETCTBHM  C
CIELIMAIN3UPOBAHHBIX IIPOrPaMMHO- TeXHUUYECKIM 3a1aHHeM
BBIYHCIUTENbHBIX KOMILJIEKCOB U "

HaBBIKAMU  Pa3pa0OTKH IMPOEKTHOU
aBTOMATHU3UPOBAaHHBIX CUCTEM

JOKyMEHTallud  C  NPUMEHEHHEM
IIPOCKTUPOBAHUS Bnaneer

TexHoJoruu Bim npoektupoBanus

25




KOHTPO.JIb JOCTUXXEHUS IEJEH KYPCA
«Oco0eHHOCTH MPOEKTUPOBAHNS KOTEeJbHBIX 1 AKKX)»

Ne n/m KonTpoaupyemblie MoayJamn/ Koab! 1 3Tanbl OueHo4YHbIE CpeCTBA -
pa3jenbl / TeMbl JMCHUIIIUHBI ¢popmupoBanus HaUMeHOBaHHe
KOMIIeTeHIU TeKyLMl NPoMe:K
KOHTPOJIb yTo4YHAast
aTrrecra
uus
3Haer YO-3,Y0-4 |1,2345,
6,7
OcobennocTu HBOGKTHpOBaHHH OITK-8, TTK- VMeeT I1pP-4, ITP-5 |5,7,8,9,1
1 KOTEJIbHBIX MaJIOW MOIIIHOCTH JIS 215
KX 1, TIK2 '
Bnaneer I1P-12 10,11
3Haer YO-3,Y0-4 |8-21
VYMmeer I1P-4, ITIP-5 1,2,15,18
OCHOBHBIE pacueThl NpU 119,20
2 [POEKTHPOBAHUU KOTEIbHBIX TK-2, IK-1 | Brrazeer [P-12,  IIP- | 21,24-
13 27, 28,30
3HaeT VO-3,YO-4 | 22-30
VYmMmeer I1P-4, ITIP-5 12,13,14,
Oco0eHHOCTH MOBBILICHHS 16.17
3 SHEpPreTu4eckoit 3¢ HekTHBHOCTH 9 ’
13
3Haer YO-3, YO-4,
OIIK-8, I[IK- | Ymeer I1P-4, T1P-5
4 3aueT no AUCUUILINHE 1-30
1, TIK-2
Bnaneer I1P-12, TIIP-
13

Coaep:xanue METOANYECKHX PEKOMEHIALNH,
onpeae/sIIOIUX NpoueAypbl OLeHUBAHHUA Pe3yIbTATOB 0CBOCHHS
AUCUMILUIUHBI (MPAKTUKH) « OCOO0CHHOCTH NPOCKTHPOBAHUS KOTEJIbHBIX /I

KKX»

TeKleIaﬂ arrecranus CTYACHTOB. TCKYH_IaSI arrecranusa CTYACHTOB IIO

nucuuruinHe «OcoOeHHOCTH MPOEKTUPOBAHUS KOTENIbHBIX J1si JKKX)» mpoBoauTes
B COOTBETCTBUM C JIOKAIBHBIMH HOPMAaTUBHbIMM aktamMu J[BDY wu sBusercs
00s13aTEIbHOIA.
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Texymas arrecrauus 1o JucHUIUIMHE «OCOOEHHOCTH MPOEKTUPOBAHMS
koTenbHbIX U1 XKKX» mpoBoauTcst B popmMe KOHTPOJIBHBIX MEPOIPUSTUN: JOKIIA[]
B IpE3EHTALlMOHHOW (opme, 0OCYKIeHUE pe3yibTaTOB pacueroB, JOKJIaa B
npe3eHTaluoHHOW (dopme, AucKyccus, mpencraBieHue pabdorsl Ha IIK ¢
UCIOJIb30BaHUEM MPO(HECCHOHANBHBIX MPOrPaMM, MO OLEHUBAHUIO (PAKTUUECKHX
pe3yabTaTOB 00YUYCHHsSI CTYICHTOB M OCYIIECTBIISIETCS BEIYIIUM IIPETOAaBaTeIeM.

OOBbeKTaMu OLICHUBAHUS BBICTYIIAIOT:

- yuyeOHasi JMCHMIVIMHA (AKTHBHOCTb Ha 3aHATHUSIX, CBOEBPEMEHHOCTh
BBIIIOJIHEHHS PA3JIMYHBIX BUJOB 33JJaHUM, MTOCEIIAEMOCTh BCEX BHUJIOB 3aHATHIl 110
aTTECTYeMOM JUCUUIUIMHE) - OLICHUBAeTCs OamilaMu B IUIaHE —PEUTHHIE
JVCLUTUINHBL

- CTelleHb YCBOCHHS TeOPeTHYeCKMX 3HAHUM — OILICHUBAETCS 110 I0KJIa/1aM B
pEe3eHTALMOHHON (hopMe, TUCKYCCUU;

- YPOBEHb OBJIAJICHUS NPAKTHYECKMMHM YMEHUSIMHM Y HAaBBIKAMM I10 BCEM
BUJIaM yueOHOU paboThl - OIIEHUBAETCS O JOKJIaJ1aM B MPE3EHTAILMOHHOM (opMme,
JUCKYCCHSIM, BBIBOJIaM IO T€ME, O0CYKACHUEM PE3yJIbTaTOB pacuera;

- pe3yJIbTaThl CAMOCTOATEJIBHON PA0OTHI OLIEHUBAIOTCS 110 IIPEICTABICHHUIO

pa6otsl Ha 11K ¢ ncnonap3oBanremM NpoPecCHOHAIBHBIX IPOrPAMM.

HpOMe)KyTO‘lHaH aTTecranusi CTyA€HTOB.

[IpomexxyTouHas arrecTalus CTYJIEHTOB MO JUCHUIUIMHE «OcoOeHHOCTH
MPOEKTUPOBaHKUS KOTeNbHBIX 11 JKKX» 1mpoBOAMTCS B COOTBETCTBUH C
JIOKaIbHBIMU HOpMATUBHBIMU akTamMu [IBDY u siBrsercs o0s3arenbHOM.

[IpoMexXyTOUHOM aTrTecTaluend MPEeayCMOTPEH SK3aMEH U 3a4eT 110
JTUCLMIUIMHE B (JOPME OTBETOB HA BOIIPOCHI.

IlepeueHp BONPOCOB [Id IPOMEKYTOYHOM aTTeCTalus CTYAEHTOB II0
nucrurinHe «OCOOEHHOCTH MPOSKTUPOBAHUS KOTEMbHBIX Tt KK X»:

— 3K3aMe€H 110 CJIeAYIOLIMM BOIIPOCaM:

1. llenTpanpHble KOTEJIbHBIE -  THUIIOBBIE CXEMBI, OCOOEHHOCTH
IPOCKTUPOBAHUSI.

2. ABTOHOMHBIE KOTEILHBIE - THUIIOBBIE CXEMBI, OCOOEHHOCTH
MIPOCKTUPOBAHUS.

3.  KpelmHble  KOTENBHBIE -  OCOOCHHOCTH  NPOCKTUPOBAaHUS |
IKCILUTyaTaIlHH.

4. KoTibl Manoil MOITHOCTH, KJIacCU(PUKaALS.

5. Topenkwu, BUbI, K1accupUKaIIUS.

6. HacocHoe u TemnoOoOMEHHOE OO0OpYJIOBaHME JII KOTEIbHBIX Majou
MOIIIHOCTH.

7. 3aKpbIThle CXeMbI KOTEJIbHON. Bubl 1 0COOEHHOCTH.

8. Ilogbop KOTIOB.
27




JIAJIBHEBOCTOYHbIN ®EJJEPAHbHbBIM YHUBEPCUTET

Kype aucuumiannsl “ Oco0eHHOCTH NPOEeKTHPOBAHU KOTeabHBIX 1s1 ZKKX

Paspaborunk 3axapos I'.A.| Unentndukaumonnsiii Homep: 51.B.J1B.2.2 Opurunan PITY /] Haxoautest Ha kadenpe Cp. 28

3 32

NHXCHCPHBIX CUCTEM 3MaHAN 1 coopymeﬂnﬁ

9.

10.
11.
12.
13.
14.
15.
16.

17,

18.

19.
20.
21,
22,
23.
24,

25,
26.
217,
28.
29,

30.

[TonGop ropenoYHbIX YCTPOUCTB

[TonOop HACOCHOTO U TEMIO0OOMEHHOTO0 000PYI0BAHHUS.

[Ton6op 6akoB aKKyMYJISITOPOB.

[TonGop pacmmpuTeIbHBIX 0AKOB.

CocTaB MPOEKTHOM TOKYMEHTAlMU KOTEIbHOM

['uapaBnuyeckuit pacyeT TpyOONpPOBOIOB B KOTEIHHOM.

Oco0eHHOCTH MPOEKTUPOBAHUSA TPAKTa OTBOJIa MPOAYKTOB CTOPAHHUS
OcoOenHoct  pa3pabOTKU  BOJAHO-XUMHUYECKOTO peXuMma padOThI
KOTEJIbHOU.

PazpaboTka pasnmena TOIUIMBOCHAOXKEHHS KOTENBHOM Ha KHIKOM
TOIUIHUBE.

Pa3paboTka pasnena TOIUIMBOCHAOXKEHHUS KOTEJIbHOW Ha MNPUPOJTHOM
rase.

PaspaboTtka pa3nenos OB u BK.

ApPXUTEKTYPHO-CTPOUTEIbHBIE Pa3IEIbL.

OcobeHHocTH pa3padOTKU Pa3/iesioB AIEKTPOCHAOKEHNSI U aBTOMATHUKH.
Korenepanuonnsie yctaHoBkH Ha 6a3e JIBC.

["a30TypOMHHBIE U Ta30MOPUIHEBBIE KOT€HEPALIMOHHBIE YCTAHOBKHU.
OcoOEHHOCTM  MPOEKTUPOBAHUS KOTEIBHOM C  HMCHOJIb30BAaHTHEM
KOT€HEPALIMOHHBIX YCTAaHOBOK.

Cxema paboThl KOTEITBHON COBMECTHO C COJIHEYHBIMH KOJJIEKTOPaMH.
Cxema paboThl KOTEIHHON COBMECTHO C TEIJIOBHIMU HACOCAMHM.
KoHaeHcamoHHbIe KOTIIBI.

Bunpl perynupoBanus B kotenbHbIX JKKX.

OcHOBHBIE CIOCOOBI TIOBBINICHUS JHEPreTUYECKOr 3A(hPeKTUBHOCTH
KOTEJIbHBIX.

TexXHUKO-2KOHOMUYECKHI aHaIn3 padOThl KOTEIHHOM.

— 3a4eT Mo CJaeayIIIUM BOIIPOCaM:

NogakodPE

9.
10.

11.

JlocToMHCTBA U HEIOCTATKU TOpda.
CymiecTByro1ye Mapku Oyporo yriisg U 4TO OHA XapaKTepusyer.
JIoCTOMHCTBA M HEAOCTATKU CIIEKAIOIINUXCSI KAMEHHBIX YIJIEH.
Bricmias Teruiora cropanusi TBEPAOTO TOILJIMBA.
Bricmias Teriora cropanus AKuJIKOTO TOILIABA.
Hwusmias Terora cropasust )KMAKOTO U TBEPAOTO TOIUJIMBA.
HopMupyemsplil CpOK TEIUIOTEXHUYECKUX HCIBITAHUN ITaporeHeparopa
MOCJIEC KallUTaJIbHOTO PEMOHTA.
[TapameTpbl  BbIpaOaThIBAEMOTO  Mapa MPH  TEIJIOTEXHUYECKUX
WCTBITAaHUSX MTApOreHepaTopa.
KonTponmpyemsbie napaMmeTpsl HaporeHepaTopa B MpoLecce UCIbITAaHUM.
TexHonmornyeckasi cxema CJIMBHOM 3CTaKabl Ma3yTa.
Cxema peuMpKyIsIIUM U TIEPEKavyKu Ma3yTa B MPOLIECCE CIINBA.
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NHXCHCPHBIX CUCTEM 3MaHAN 1 coopymeﬂnﬁ

12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,

23.
24,

25.

26.

217,

[lpunnunuanbHas cxema Mojayd Mas3yTa U3 0akoB XpaHWUJUI] B
KOTEJIbHYIO.
OCHOBHBIE CONPOTUBIICHHS Ta30BOTO TPAKTA.
Hasznauenue 161M0oBOM TPYOHI.
[Tosic ormacHOCTH IBIMOBOM TPYOBI.
XapaKTEpUCTUKU UCXOTHOU CHIPOU BOJBI.
[TocTostHHAs M BpeMEHHAas! KECTKOCTh BOJIBI.

[TpuHIIMTT TEHUCTBUS HATPHUI-KATHOHUTOBBIX (PUIIHTPOB.

OCHOBHBIE 3arps3HAIOIIME BELIECTBA NPH CKUTAHUM OPraHUYECKUX
TOILIUB.

MeTo10510THsI HHCTPYMEHTAIBHOTO pacuyeTa BEHIOPOCOB 3arpsA3HAIOIINX
BEILIECTB.

[IpuGopHbIii mapk Uit  3aMepoB  KOHLEHTpaluu  BBIOPOCOB
3arps3HSAIOIIUX BEIIECTB.

KOHCTpYKTUBHBIE ~ JOCTOMHCTBA  BOJOTPEHHBIX  KOTJIOB  MAaJou
MOIIHOCTH.

Crioco0bl yMEHbBILIEHUSI METAITIOEMKOCTH KOTJIOB MaJIOM MOIIIHOCTH.

OCHOBHBIE TMOKa3aTeJH TEMIOBOW A(P(HEKTUBHOCTU BOJOTPEUHBIX
KOTJIOB MaJIOM MOIITHOCTH.

OnpeneneHue  TUAPABIMYECKUMX  COMPOTHBICHUN  MapajljieibHO
BKJIFOUEHHBIX TPYO B pa3Jaronivil KOJIJIEKTOP.

Yem omnpenensieTcss TUAPABIMYECKOE COMPOTUBICHUE MPU CPEAHEM
3HAYEHUH YJIEJIbHOTO BECA BOJIBI.

MeTton JUHAMUYECKHUX JABJICHUM MpPU TUIPABIMYECKOM pacyeTe
BOJSTHOT'O TPaKTa KOTJIA.

KpnTeme BBICTABJICHHUSA OLHCHKH CTYJCHTY HAa JK3aMECHE

no gucuuiuinHe «Oco0eHHOCTH MPOEKTUPOBAHUA KOTeAbHBIX 11 KKX):

Bbajniabl Omnenka
(pedTUHTOB 3auyera
oif o1leHKH) |(cTangapTHas)

Tpeﬁonam/m K C(l)OpMHpOBaHHI)IM KOMIICTCHIIUAM

OHCHKa «OTJIMYHO» BBICTABJISICTCA CTYACHTY, C€CJIM OH
FJIY6OI(O U TIPOYHO YCBOUI HpOFpElMMHLIfI MaTrepuall,

100-86 WCYEPIBIBAIONIE, TIOCICI0BATEIIBHO, YETKO W JIOTHYECKH

CTPOMHO €ro M3JIaraer, yMeeT TECHO YBA3BIBATh TEOPHUIO C
MIPaKTUKOM, CBOOOIHO CHpaBIseTCs C 3aJauaMU, BOIPOCAMHU
«omauyHo» | M JAPYTMMH BUJAMU TPUMEHEHMS 3HAHWM, NpUYEM HE
3aTPYIHSETCS C OTBETOM IIPHM BHJIOU3MEHEHUU 3a/IaHUM,
UCIIONIB3YeT B OTBETE MaTepuan MOHOTpadUdecKoi
JTUTEpaTyphl, MPABIIBHO 0OOCHOBBIBAET MPUHSITOE PEIICHUE,
BJIAJICET PA3HOCTOPOHHMMH HAaBbIKAMH U  MpPUEMAMH
BBITTOJTHEHUS] TPAKTUYECKHX 3a7a4.
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O1eHKa «XOPOIII0Y BBICTABJISICTCS CTYICHTY, €CIIH OH TBEPJIO
3HaeT MaTepHual, TPaMOTHO M TI0 CYLIECTBY M3JIaraeT ero, He
85- 76 JIOTTyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
«xopoutor NPaBWILHO TPUMEHSET TEOPETUYCCKUE TMOJOKEHHUS MpU
pellieHNH TIPAaKTUYECKUX BOMPOCOB W 3alay, BIAJICET
HEOOXOJMMBbIMU HaBBIKAMU U TIPUEMAMH UX BBITOTHCHUSL.

OLICHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYIACHTY,
€CJIM OH UMECT 3HAHUA TOJBKO OCHOBHOI'O Mar€puajia, HO HE

75-61 YCBOWJI €ro JeTalled, 10MyCKaeT HETOYHOCTH, HEJOCTATOYHO
«yooenemeo- | IpaBUIIbHBIE  (OPMYIUPOBKH, HAPYLIEHUS JIOTUYECKON
PUMENbHOY MOCIIEZIOBATEIHHOCTA B HW3JIOKEHUU  TPOTPaAMMHOIO

Marepuaia, WUCIHBITHIBACT 3aTPYAHCHUS IPH BBIITOIHCHUH
MPAKTUYECKUX PadoT.

OueHka «HEyIOBIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY,
KOTOpPBIA HE 3HAET 3HAYUTEIBbHOW YacTH MPOrPAMMHOIO

60-50 Marepuana, JIOTTyCKaeT CYILIECTBEHHbBIE OIIIMOKHU,
HEYBEPEHHO, C OOJBIIMMH 3aTPYIHECHUSMHU BBITIOTHSICT
«Heyoosema
MIPAKTUYECKHE paboTHI. Kax MIPaBHIIO, OILICHKA
OpUMenbHO»

«HEYIOBJIETBOPUTEIBHO» CTABUTCA CTYIAEHTaM, KOTOPBIE HE
MOTYT MpPOJOJKUTH oOOyueHue 0e3 JOMOJIHUTENbHBIX
3aHATHI 110 COOTBETCTBYIOIIECH AUCUUILIAHE.

Tembl pedpeparToB, 10KJIAT0B, COOOIIEHUH
0 AUCHUILINHE «OCO0CHHOCTH NPOCKTHPOBAHUA KOTeJAbHBIX A5 KKX)».

YO-3, VYO0-4 —Jloxnan wix COOOIIEHUE B MPE3CHTAIMOHHON (dopmMme,
JTUCKYCCHS, TIOJICMHKA, TUCITYT, 1e0aThI.

TeMbI TOKJIa0B, COOOIICHMIA:

1. OcoOeHHOCTH TETIOBBIX CXEM 3aKPBITHIX CUCTEM TEIJIOCHA0KEHUSI.

2. Meroauka pacyeta COTPOTHUBJICHUS BO3/TYIIIHOTO TpakTa
TBEPJOTOIIMBHBIX KOTEIHHOM.

3. Meronuka pacuera COMPOTUBICHUS Ta30BOT0 TPAKTa KOTEJIHLHOM.

4. TlonbGop ABIMOBOM TPYOHI.

5. Ilpunnun pacuera u moa0oOpa MUTATEIHLHOTO JIeapaTopa.

6. BomHo-xuMuueckmii pexxum. Pacuer u mogdbop BOIOTOATOTOBUTEIHLHOTO
00opy10BaHUS.

7. CHCTEeMBI 30J10- MUTAKOYAJICHUS TBEPAOTOTUIMBHBIX KOTEITHHBIX.

8. Meronuka pacyera TEXHHKO-3KOHOMUYECKHUX TTOKa3aTesield KOTEIbHBIX.
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Kputepun ouenku  gokiaaa uiau pedepara, cOOOIIEHUS BBINMOJHEHHBIX B
dbopme npe3eHTalnii:

v' 100-86 0amioB BBICTaBISETCS CTYIAEHTY, €CIM CTYACHT BBIpa3ui CBOE
MHEHHE 10 c(hopMynHpoBaHHOW TpobdIeMe, apryMEHTHpPOBAlI €ro, TOYHO
OTIPEJICNINB €€ COJEPKaHUE U COCTABJISIOLIHUE.

v' 85-76 - 6a/IOB BBICTABIISETCSA CTYACHTY, €CJIM OH apTyMEHTHPOBaJl CBOE
MHEHHE TI0 cHopMyIMpPOBaHHOM MpoOIeMe, TOYHO OMPENEIUB €€ COAEep>KaHue U
COCTABJISIIOIIME XAPAaKTEPU3YIOTCS CMBICIIOBOM II€JIBHOCTBIO, CBSI3HOCTBIO U
MOCJIEIOBATEILHOCTBIO U3JIOKEHMSI; JIONMYIIEHO He Oosiee 1 omubku mpu
OOBSICHEHUU CMBICIIA UITU COJIEP KaHUs TIPOOJIEMBI.

v 75-61 Ga/ioB BBICTABISETCS CTYIEHTY, €CJIM OH MPOBOIMT JOCTATOYHO
CaMOCTOSITENIbHBIM aHAJIN3 OCHOBHBIX OSTalOB U CMBICIOBBIX COCTABIISIOIINX
npoOiemMbl; IMOHUMAaeT 0a30Bble OCHOBBI M TEOPETHYECKOE OOOCHOBaHUE
BbIOpaHHON TeMbl. [IpuBI€YEeHBI OCHOBHBIE HCTOYHHMKH [0 paccMaTpuBacMOM
teMe. JlonmymeHo He Oonee 2 OMIMOOK B CMBICIE WIH COJAEPKAHUHM IPOOIEMBI,
odopmiieHUHU pabOThI

v 60-50 Ga/utoB BBICTABIICTCS CTYACHTY, €CIIM €ro pabora MpeacTaBisIeT
co0Oi TMepecKa3aHHbI WM TOJHOCTBIO NEPENUCAHHBIA HCXOAHBIA TEKCT O€3
KOMMEHTapueB U aHanu3a. He packpblTa CTpyKTypa U TeOpeTHuYecKas
cocraBisionas TeMel. JlomymeHo Tpu wiM 0ojee Tpex OMMOOK B CMBICIIOBOM

coJiep>KaHUM pacKpbIBaeMOM Mpo0sIemMbl, B 0(hOpMIICHUN PAOOTHI.

Kpurepuu onieHKN npe3eHTAlNM T0KJIAAA:

50-60 6aJ10B

61-75 d6aa10B

76-85 0a110B

86-100 6as10B

<
£ (HeynoBJieTBOp | (YIOBJIETBOpHTE (xopomo) (oTJIM4YHO)
= HTEJIbHO) JILHO)
=
Kpurepun Conep:xaHue KpuTEepUeB
[Tpobnema He [Tpobnema [Tpobnema packpsita. ITpobnema packpsita
packphITa. packpseiTa He [TpoBenen ananu3 MOJTHOCTBIO.
o = OTCyTCTBYIOT MOJTHOCTBIO. npobaemsl 0e3 ITpoBenen ananu3
=z BBIBOJIBI BeiBozibI HE MIPUBIICYCHUS poOIIEMEI ¢
é S c/IeaHbl U/WiIn JIOTIOJTHUTEIBHON IpUBJICUEHUEM
g2 BBIBOJIBI HE muteparypsl. He Bce JOTOTHUTEIHHON
~ F 000CHOBaHbI BBIBOJIBI C/ICJIaHBl H/WIH | JTUTEPATYPHI.
000CHOBAHBI BriBoiEI
00OCHOBAHBI
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[IpencraBnsiema | IlpeacraBngemas | [IpencraBisiemas [Ipencrasnsemast
® s uHpopmanus | uHGopMmauus He | UHGOpPMAIHS HE uHpopManus
= JIOTUYECKH HE CUCTEeMaTHU3UpPOBa | CUCTEMATU3UPOBAHA U CHUCTEMaTU3UpOBaHa,
% cBsizaHa. He Ha W/WIH HE 1ocJe10BaTeNbHa. nocje0BaTenbHa U
s UCIIONIb30BaHbl | mocyenoBarensHa | Mcenonb3oBaHo 6osee 2 JIOTUYECKH CBSI3aHa.
= npodeccuoHaIb | . UCIOIb30BAHO npodeCCHOHATIBHBIX Hcnonb30BaHo
2, HbIC TEPMHUHBI 1-2 TEPMHUHOB oonee 5
= npodeccuoHaIbH npodeCcCHOHATBHBIX
BIX TEPMHUHA TEPMHHOB
He Hcnonbs30BaHbl Hcnons3oBanbl [Iupoko
o UCIIOJIb30BAaHbl | TEXHOJOTUHU TexHojoruu Power Point. | ©Cronb30BaHbI
= TEXHOJIOTUH Power Point He 6omee 2 ommboK B texHojoruu (Power
= Power Point. 4acTUYHO. 3-4 [PEeACTaBIsSCMOM Point u ap.).
é Bbonbie 4 OLINOKH B uHpopMaun OTCyTCTBYIOT
= oIIMOOK B MIPEACTABISICMOM OLINOKH B
O NpeCTaBIsieMO | HHPOpPMALUU MPECTaBISIEMOM
i nadopmanuu nHpopmanuu
= Het otBeToB Ha | TOJBKO OTBETHI OTBeTHI Ha BONIPOCHI OTBeTHI Ha BOIIPOCHI
= é BOIPOCHI Ha DJIEMEHTApHBIEC | MOJHBIE W/WUJIM YACTUYHO | MOJHBIE, C
e 2 BOTIPOCHI MIOJTHBIE MIPUBHUICHAEM
= 3 PUMEPOB U/WIH
o MOSICHEHU I
CocraBurenb I'.A. 3axapos
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