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Oo0opoTHas cTopoHa THTYJIbHOrO Jucta PITY ]I

I. PaGouasi nporpamMMa nepecMOTpeHa Ha 3acelaHuH Kadeapbl:

[IpoToxkoi oT « » 20 1. Ne

3aBeayronuii Kaenpoi

(moxmuce) (N.0. ®amunus)

I1. PaGouyas nporpaMma nepecMoTpeHa Ha 3aceJaHUH KaeaApsl:

IIpotokomn oT « » 20 1. Ne

3aBenyrommii kadeapoit

(Tmoamucs) (1.0. ®amwmus)



AHHOTAIUA JTNCHUTIJIMHBI

«KoHCcTpynpoBaH#e H NPOEKTUPOBAHUE KOTJI0B MAJIO MOIITHOCTH

HMucuunnuHa «KoHCTpyHpoBaHWE U MPOCKTUPOBAHUE KOTJIIOB MaJlon
MOIITHOCTH» TIPETHA3HAUCHA ISl CTYJIEHTOB, OOYYaIONIMXCS [0 HAIPABJICHHUIO
IIOArOTOBKH 08.04.01 CrpoutenscTBo, MarucTepckas porpamma
«TennorazocHaOXeHUE U BEHTHIISIIHAS .

JucuuminHa BXOJUT B BapUAaTUBHYIO YacTh Osoka 1 JlucuumianHbl (MOYJIH)
y4eOHOro mianHa, sBjsieTcs obsizarenbHo qucuuruimHon (muaekc b1.B.4). O0mas
TPYAOEMKOCTh JUCLMIUIMHBI COCTaBiseT 4 3aueTHble eauHullbl, 144 yaca, B TOM
yucie: 18 wd4acoB sexkuui, 54 4Yaca TpaKTHYECKHUX 3aHATHM, 72 d4aca
CaMOCTOSITeNIbHON paloThl, U3 HUX 36 YacOB Ha MOJTOTOBKY K dk3aMeHy. dDopMma
KOHTpOJISI — 3a4yeT, SK3aMeH, NpPeayCMOTpeHa KypcoBasi pabota. JluciuriuHa
u3zyuaercs Ha 1, 2 Kkypcax Bo 2, 3 cemecTpax.

CryneHTbl 111 W3Y4YeHHS M TOHMMaHUS OCHOBHBIX TMOJIOXKEHUN Kypca
«KoHcTpynpoBaHue ¥ MNPOEKTUPOBAHUE KOTJIOB MaJlOl MOIIHOCTH» JOJKHBI
YCBOUTH CIICIYIONINE AUCIUIUIMHBI U pa3zielbl GyHIaMEHTAIbHBIX HayK: (DU3UKY;
MEXaHUKY JKMJIKOCTH M Ta30B; BBICHIYIO MAaTEMaTUKYy; TEXHHYECKYIO
TEPMOJMHAMHKY; TCOPETHUYECCKHE OCHOBBI TEIUIOMAcCOOOMEHA; Te€HEpPaTOPBI
TEIJIOTHl 1 aBTOHOMHOE TCINIOCHAOKEHUE.

Heabro nucuunmiauubl «KoHCTpyHpOBaHUE U MPOEKTUPOBAHUE KOTIOB MAJION
MOIITHOCTHY» SABJISIETCS (OPMUPOBAHME TMOHATHH M TPUHIMUIIOB HWHXXCHEPHBIX
pacyeToB MPOIECCOB TOPEHUS PA3IMYHBIX BUJIOB TOIUIUB B CJIOEBBIX U (DAKETbHBIX,
TBEPAOTOILUIMBHBIX TEIUIOTEHEpATOPaX Majgo MOITHOCTH.

3agauyu AMCHUILIMHDBI:

e PacyeTr TeEmIoOBBIX MPOLIECCOB B TOIMOYHBIX O0BEMax W KOHBEKTHUBHBIX
MOBEPXHOCTSAX KOTJIOB MPU HOPMHUPYEMBIX TEIUIOBBIX HANPSIKEHHUSX TOIMOYHOIO
ooneMa.

o [lpuobperenne  mpodeccHOHAIBHBIX  KOMIETEHIUH B 00JacTH

KOHCTPYUPOBAHUA W HHIXCHCPHBIX PACHCTOB B COBPCMCHHBLIX THUIIOB TOIIOYHBIX



YCTPOHUCTB ¥ KOHBEKTHBHBIX ITOBEPXHOCTEH TEIUIOTCHEPEPYIONINX YCTaHOBOK
MaJIOW MOIITHOCTH.

e lI3ydyeHue COBPEMEHHBIX KOHCTPYKLMH KOTJIOB MAJIOW MOIIHOCTH U
pa3zpaboTka HOBBIX 3(P(HEKTUBHBIX KOHCTPYKTUBHBIX PEIICHUHN TETUIOMCTOYHUKOB.

o [IpakTHueckoe HCMOIB30BAHUE HOBBIX KOHCTPYKIMH KOTJIOB MaJloi
MOIITHOCTH JJIS pa3pa0O0TKH aBTOHOMHBIX CHCTEM TETTIOCHAOKECHHUS.

Hns  ycmemHoro  w3ydenus —auciuiuimabl - «KoHcTpywpoBanue — u
NPOEKTUPOBAHUE KOTJIOB MAJOH MOIMHOCTH» Y OOydYaromuxcst JOJIKHBI OBITh
c(hOpMHUPOBAHKI CJICTYIONTUE TPEIBAPUTEITHHBIC KOMIICTCHITHH:

- CHOCOOHOCTHh HCHOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCITUIUIMH B TMPO(ECCUOHATBHOW  JIEATCILHOCTH, IPUMEHATH  METObI
MaTEMaTUYECKOTO aHaym3a u MaTEMaTU4YECKOTrOo (KOMIIBIOTEPHOTO)
MOJIETUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTATBHOTO HCCIIEIOBAHUS;

- CIIOCOOHOCTH BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MpoOieMm,
BO3HUKAIONUX B XOJ¢ MPOodecCHOHANBHOU ACSTENBbHOCTH, MPUBICYh WX IS
pEIICHUS COOTBETCTBYIOIINN (PH3NKO-MaTEMaTHISCKHIA aIlapar;

- Bianeth 3(PQPEeKTUBHBIMA MPAaBUIAMH, METOJAaMU U CpEACTBaMU cOopa,
obMmeHa, XpaHeHUss U 00paOoTku wuHPOPMAIMU, HaBBIKAMU pPabOThI ¢
KOMITBIOTEPOM KaK CPEJICTBOM yIPABJICHHS HHPOPMAIIHEH;

- CIOCOOHOCTH OCYIIECTBIATH MOWCK, XpaHEHUE, O0O0paOOTKy M aHaIH3
uH(OpPMAITMU W3 Pa3INYHBIX HCTOYHWKOB W 0a3 NaHHBIX, MPEICTaBIATH €€ B
TpebyeMom ¢opMare ¢ HCTIOIB30BaHUEM HH(POPMAIMOHHBIX, KOMIBIOTEPHBIX WU
CETEBbIX TEXHOJIOTHIA;

- 3HATh HOPMATHBHYIO 0a3y B 00JacTM WHXECHEPHBIX W3bICKaHHA,
NPUHIIUTIOB TPOCKTUPOBAHMS 3/IaHUN, COOPYKEHUH, WHKEHEPHBIX CHUCTEM U
000py10BaHusl, TUTAHUPOBKHU U 3aCTPOMKH HACEJIICHHBIX MECT;

- BJIaJIETh METOJaMHU TPOBEICHUS WH)KCHEPHBIX HM3BICKAHWUN, TEXHOJOTHEH
MPOCKTUPOBAHMS JCTallel M KOHCTPYKIIMH B COOTBETCTBHH C TEXHUYECKUM

3aJaHUEM C HCIIOJIB30BAaHHEM  YHHBCPCAJIbHBIX H CricoraJIu3upOBaHHBIX



MPOTrPaMMHO-BBIUUCIUTEIbHBIX KOMILJIEKCOB M CHUCTEM aBTOMATHU3UPOBAHHOTO
IPOEKTUPOBAHUS;

- 3HaTh OPraHU3aIlMOHHO-TIPABOBBIE  OCHOBBI  YIIPABJICHUECKOU U
MPEeANPUHUMATEILCKONW JIEATEIbHOCTH B chepe CTPOUTENHCTBA U SKUIHUIIHO-
KOMMYHAJILHOTO XO0351CTBa, OCHOB IJITAHUPOBAHUS PabOTHI MepcoHana u (OHIOB
OIUIATHI TPYA;

- BJIAJETh METOJIaMH OCYILIECTBICHUS WHHOBALIMOHHBIX WJEW, OpraHu3aluu
npou3BoJicTBa U A(PPEKTUBHOIO PYKOBOJCTBA pabOTOM IO/, MOATOTOBKHU
JOKYMEHTAIlUu  JJIs CO3/TaHUs CUCTEMBI MEHEP)KMEHTa  KauyecTBa
MIPOU3BOICTBEHHOTO MOPA3ICICHHUS.

Brimieykazanabie KOMIETEHIIMM TPUOOPETAIOTCS TPU OCBOSHUHM CJICTYIOIINX
TucIuIUINH OakanaBpuarta: MHopmanmoHHble TEXHOJOTUUA U BBIUYUCIUTEIBHBIC
METO/Ibl B CTpouTenbcTBE; OCHOBBI oOecnieueHus MUKpokianmara; TeopeTudyeckue
OCHOBBI  TeriomMaccooOMeHa;  ['eHepaTroppl  TEIJIOTHI W aBTOHOMHOE
TEIUIOCHA0XKEHHE.

[Inanupyemble pe3ysbTaThl OOYUYEHMsS] MO JAHHOW JAUCHUILIMHE (3HAHUS,
YMEHHUSI, BIaJ€HUS), COOTHECEHHBIE C IUIAHUPYEMBIMU PE3YyJbTaTaMH OCBOEHUS
o0pa3oBaTeNnbHON  IPOrpaMMbl,  XapakTEpPU3yIOT  ATambl  (POPMUPOBAHUS

CIEAYIOIIUX KOMIIETCHIIUM:

Koa u dhopmyaupoBka
A u (popmyaup Jtanbl POpMHUPOBAHUA KOMIETEHINH

KOMIEeTeHIUH
OIIK-4 Cniocoben HOpPMATHBHYI0O 0a3y B 00JacTM  HMHKECHEPHBIX
WCTIOJIb30BaTh U 3nact U3bICKAHUH, TPUHIMIIOB MPOCKTUPOBAHUS 3/aHUM,

THIBaTh KEHUH, WH)XEHEPHBIX CHCTEM H TIOBaHMS,
azpabarbIBa COOpYykKe eHe CHUCTE o0opyzaoBa
MIPOEKTHYIO, IUTAHUPOBKH U 3aCTPONKHU HACEIEHHBIX MECT.
pacropsAIUTCIEHYTO Vaeer HCIIOJIb30BaTh HOPMATHUBHBIC MPABOBBIC JOKYMEHTHI B
AOKYMCHTAIIHIO, & 1poeCCUOHATBLHOMN EATENBHOCTH.
TaKKe Y4aCTBOBAThH B
CIIOCOOHOCTBIO ~ OCYIIECTBIATH IIOMCK, XpaHEHHE,
pa3paboTke
00paboTKy ¥ aHanu3 WHGOPMAIMKA W3 Pa3THIHBIX
HOPMATHUBHBIX
UCTOYHMKOB M 0a3 IaHHBIX, TPEJICTABIATH €€ B
MPaBOBBIX aKTOB B
. TpedyeMoM dopmare c HCII0JIb30BaHUEM
0071aCTH CTPOUTEIBHON | Braneer
MH()OPMAMOHHBIX, KOMITBIOTEPHBIX M  CETEBBIX
OTpPAaCIIU | )KUJIHIIHO- N
TEXHOJIOTHH.
KOMMYHAJIBHOTO
X031CTBA
IK-3 Cniocoben 3Haer HOPMAaTUBHYIO 0a3y B 00lacTH  HHXCHEPHBIX




OpraHU30BHIBATH
paboTsI o
MIPOCKTUPOBAHUIO
CHCTEM
TEII0Ta30CHA0KEHUS U
BCHTHIISIINU 3TaHUH,
COOPY KEHHI,

M3BICKaHWM, NPUHIMIIOB MPOEKTUPOBAHUS 3JaHUM,
COOPYKEHHH, NHKEHEPHBIX CUCTEM U 000pyA0BaHUSI.

MIPOBOJIUTH MIpeIBAPUTEIILHOE TEXHHKO-
YKOHOMHYECKOE OOOCHOBAaHUE MPOCKTHBIX PEIICHUH,
pa3pabaTbIBaTh MPOEKTHYIO U Pab0UyI0 TEXHUYECKYIO
JOKYMEHTAIUI0, 0pOpPMIISTh 3aKOHUCHHBIC MPOCKTHO-

BCHTUIAIINHN

i’ Vmeer KOHCTPYKTOPCKHE paboTHI, KOHTPOJIMPOBATh
HACCJICHHBIX MCCT COOTBETCTBUE  pa3pabaThbiBaEMbIX  NPOEKTOB U
TEXHUYECKON JIOKYMEHTAIMH 3aJaHui0, CTaHaapTaMm,
TEXHUYECKHUM YCIIOBUSIM M JPYTUM HOPMATHBHBIM
JIOKYMEHTaM.
METOIaMHU CHCTEM aBTOMATH3UPOBAHHOTO
Brnameer | mpoeKTUpOBaHUs u U3BICKAHUSI 00BEKTOB
npoeCCHOHATBLHOMN IeATEIIEHOCTH.
METO/Bl  TPOEKTHPOBAHMS  MHIKEHEPHBIX  CHCTEM
IK-4 Criocoben 3HaeT 3MaHUA W COOPYXEHHH, HX KOHCTPYKTHUBHBIX
OCYHICCTBIIATE 1 3JIEMEHTOB, BKJIFOUAsi METOJMKH PACUETOB.
KOHTPOJIHPOBATh
HpOBeIEHIE
pacuéTHOro Vaseer pabortath ¢ TPOPECCHOHATLHBIMU MPOrPAMMAaMHK ISt
000CHOBaHHUS WH)KEHEPHBIX PacueToB U rpaduyeckux padorT.
TEXHUYECKHUX PEIICHUI
CHCTEM j
i — TEXHOJIOTHEH TMPOEKTHPOBAHUS KOMOWHHUPOBAHHBIX,
Brnameer | aBTOMAaTH3MPOBAHHBIX, JHEProCOCPEraloONIUX CHCTEM

OBK

Jns popmupoBaHuUsl BBHIIIEYKAa3aHHBIX KOMIETEHIMM B paMKax JaHHOU

AUCHUIUIMHBI IIPHUMCHAIOTCA CICAYIOIHMC MCETOIbI aKTI/IBHOFO/HHTepaKTI/IBHOFO

O6y‘1€HI/ISI: JOKJIad, COO6H_I€HI/IG C MPUMCHCHHUCM IIPC3CHTALIMOHHOI'O MaTcpualia,

O6CY)KI[GHI/IC, AUCKYCCHs, BBIBOABLI IO TEMC C IIPUMCHCHHCM IIPC3CHTAIMOHHOTO

MaTepuaia; KOJUIOKBUYM; pedepaT; pacueTHO-Tpaduueckas paboTa; TBOpPUECKOE

3aJaHucC.




I. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH KYPCA

Pasznes I. KoHCTpYKTHBHBIE 0COOCHHOCTH KOTJI0B MaJIoil MolHoOCcTH. (4
qac.)

Tema 1. BBenenue (1 gac)

KauecTBO 1LEHTpalM30BaHHOTO TEIUIOCHA0KEHUS B HACTOSLIEE BpeMs U
OTIIyCKHAasi CTOMMOCTb TEIUIOBOHM »Hepruu. Ilpobrmemsl 3Heprocoepexenus npu
PEKOHCTPYKIMU JACUCTBYIOIIMX CUCTEM TeriocHa0xeHus. CrocoObl MOBBILICHUS
3¢ (GEeKTUBHOCTH pPabOT OCHOBHOTO KOTEIHHOTO OOOpYyIOBaHUS Ha OCHOBE
TEIUIOTEHEPaTOpOB  cpeaHeld  MOIMHOCTU. COCTOSIHME  KOTEJIBHOIO  IapKa
TEMJIOUCTOYHUKOB MaJION MOIIIHOCTH, HAXOIAIIMXCS B OKCIUTyaTalliy B HACTOSILIEE
BpEMH.

Tema 2. KOHCTPYKUMH COBPEMEHHBIX TeILUIOTEHEPATOPOB MAaJIOH
MOIIIHOCTH. (1 yac)

TBepaOTOIUIMBHBIE TEIUIOI€HEPATOPBl C PYUYHBIM OOCITYKMBAaHMEM TOIIOK C
HEMOJBM)XHBIM CJIOEM TOIIMBA. MeEXaHU3MPOBAHHBIE TONKU JMJIA CXKUTAHUS
TBEPAOro TOIUIMBA C LIYPYIOIIEH MJIAHKOM M C HAKIOHHBIMHU NEPETATKUBAIOIIUMU
konocHukamu (HITK).

KoHcTpyKTUBHBIE OCOOCHHOCTH TEIJIOIEHEPATOPOB JUISl CHKUTaHUS raza u
masyTa. KoTiel npsMoOyrosbHON (opmbl, HWIMHIpUYECKHE (BEpTUKAJIbHBIE,
TOPU30HTAJIbHBIE).

Tema 3. TexHn4eckue XapaKTepUCTHKH KOTJIOB COIJIACHO HOPMATHBHBIM
JAOKYMeHTaM. (2 yaca)

JlnanazoH AOMYyCTUMOM TEIJIOBOM MOIIHOCTH TBEPAOTOIIMBHBIX KOTJIOB C
pyuHBIM oOOCIyXHuBaHUEM. JlOCTOMHCTBa M HEJAOCTAaTKUW TONOK C MIypYyIOUIeH
IUIJAHKOM M C HAKJIOHHBIMM IEPETAJIKUBAIOIIMMHU KOJOCHUKaMHU. BrusHue
BJIQKHOCTH pab0Yero TOIIMBA Ha TEIUIOMPOU3BOAUTEILHOCTh MEXaHIU3UPOBAHHBIX
KOTJIOB.

3aBUCUMOCTh ~ KOHCTPYKIMHM TONKM M  KOHBEKTHBHBIX  Ta30X0JI0B

ra30Ma3yTHBIX KOTJIOB OT BHUJld TOILJIMBA.



Paznen 2. TemnorexHnyeckue pacuyerbl KOTJOB Majoi momHocTH. (10
4acoB)

Tema 1. KoHCTPYKIMH TONOK KOTJI0B NPSIMOYIOJILHON KOMIIOHOBKH. (4
yaca)

[IpoexTrpoBaHue TEMI000MEHHBIX MIOBEPXHOCTEMN paauanoOHHO-
KOHBEKTHUBHOM YacTH TOMKHU 3aJHEr0 W MEPEAHEr0 3KPAHOB U KOHBEKTHMBHBIX
ra3oxojloOB C OIpPEACIICHUEM HX T'€OMETPUUYECKHX XapaKTepHCTHK. Pa3paboTka
TUAPABINYECKON cxeMbl KoTjia. OOOCHOBAaHHME M BHIOOP TEIUIOBOIO HAMPSIKEHUS
TOMOYHOTO OOBEMa M TEeMIEpaTypbl YyXOJAIUX Ta30B. CTEeXHMOMETPUUECKHE
peakuuu oxkucieHus TormBa. O0ObeM BO3AyXa M MPOIYKTOB cropanus. Pacuer
DHTAJBIIUKA JBIMOBBIX Ta30B B TEIUIOOOMEHHBIX MOBEPXHOCTSIX KOTjia. Pacuer
TersioBoro Oamanca kotia. Pacder TerooOMeHa B TONMKE W KOHBEKTHBHBIX
razoxogax. Onpezaenenue KodppuimenTa noae3Horo 1eUCTBUS KOTIIA.

Tema 2. PacyeT rmapaB/IM4eCcKOr0 CONPOTHBJICHUS BOASHOIO TPAKTA
KOTJIA. (2 yaca)

Meron  AMHAMHMYECKMX  JaBi€HUU. [mMIOpaBiMyueckoe  COIPOTHUBIICHUE
KOHCTPYKTHUBHBIX  JJIEMEHTOB  KOTJIa B  3aBUCMMOCTH  OT  TEIUIOBOM
IIPOU3BOJIUTEIIBHOCTH U TEMIIEpaTyp HArpeBaeMoro TEIJIOHOCUTENS HAa BXOAE U
BbIXOJIe U3 Hero. [Togbop mupKyasSIMmoOHHOTO Hacoca.

Tema 3. AspoauHaMuYeCKHH pacyeT KOTJa. (4 yaca)

Pacuer a’poauHaMUYECKUX COMPOTUBICHUM KOHBEKTUBHBIX Ta30X0JI0B C
Y4ETOM TE€OMETPUUYECKUX XapaKTEPUCTUK TEIIOOOMEHHBIX MOBEPXHOCTEH W
TEeMIIepaTypbl U CKOPOCTU MPOAYKTOB cropanus. [log6bop 1yTheBOro BEHTUIISATOPA
(7 TBEpAOTOILTMBHBIX KOTIJIOB). Ilom0op ropenku najis ra3omMa3yTHOTO KOTJa C
ABTOHOMHBIM TOIUIMBHBIM HAacOCOM W JyThEBBIM BEHTHJISTOPOM (ropejika TuIa
LB-T).

Pacuer u npoekTupoBaHue A5IMOBOI TpyObI, OI00P IBIMOCOCA.

Pazgen 3. OnTumMu3anusi TeIUIOBBIX MNPOLECCOB B KOTJaxX MaJoil
MOIIHOCTH. (4 Yaca)

Tema 1. YBenuueHue HANPSAKEHUS TOMOYHOro o0beMa H 3epKajia



ropeHusi B KOTJIaX NPAMOYIoJbHOH GOpPMbI 10 HOPMATUBHBIX 3HAYeHUH. (2
yaca)

YMenbIIeHne 00beMa TOTIKU 32 CYET BBICOTHI M ITUPHUHBI IIPYU COXPAHEHUH €€
rryOuHbl. KOppeKkTHpoBKa IMOBEPXHOCTH KOHBEKTHBHBIX Ta30XOJ0B B KOTJIaxX
IPSIMOYTOJILHOM (hOPMBI.

Tema 2. Pacuer TemI0TeXHHYECKHX XAPAKTEPUCTHK KOTJIAa MPH
HOPMHUPYEMbIX HANIPSKEHUSIX TOMOYHOT0 00beMa. (2 yaca)

Pacuer TemMmnepatypsl ra3a Ha BBIXOJI€ U3 TONKH B CPABHEHUU C MPOTOTUIIOM.
OrneHKa TOBBIMIEHUS TETUIOBOM A()DPEKTUBHOCTH MOJECPHU3UPOBAHHOTO KOTJIA.

CpaBHHTeHLHLIﬁ PacucT CTOMMOCTH KOTJIa U IIPOTOTHUIIA.

IL. CTPYKTYPA U COJEPKAHUE MMPAKTUYECKOW YACTH
KYPCA
54 yacoB ayIMTOPHBIX 3aHATHIA.
3anaTue 1. Xapakrepucruka HCTOYHHKOB UNEHTPAJU30OBAHHOIO U

AEeIeHTPAJN30BAHHOI0 TENJIOCHAOKeHu . (2 yac.)

AHanu3 TEXHUYECKOW PEBU3UU KOTEJIBHOIO MapKa TEIUIOMCTOYHUKOB Majon
MOIIHOCTH.

DKoHOMUYECKas OleHKa Y (HEKTUBHOCTH PabOT TEIIIOUCTOYHIUKOB Ha OCHOBE
TEIJIOT€HEPATOPOB MAJIOH MOIITHOCTH.

3ansitue 2. TBepaAOTONJIMBHBIE KOTJIbI MAJI0Oii MOIITHOCTH. (4 4ac.)

TeroBble mpolecchl MPU TOPEHHHM TBEPJOTO TOIIIMBA B CJIOE B TOMKE C
pyuHbIM oOciykuBanueMm. [Ipenensr popcupoBanust padoThl kKoTia. Onpeaenenue
CpPEeIHEr0 YpPOBHS TEIUIOBOM Harpy3ku. OreHka SKOHOMUYECKOU d(PPEKTUBHOCTH.
CoBpeMeHHbIE MEXaHU3UPOBAHHBIE KOTJIbI C IIYPYIONIECH TUIAHKOMW, BBIITYCKaeMbIe
B POD, BiinsiHME KOHCTPYKIIMU TONKH KOTJIa Ha TEIIONMPOU3BOAUTEIHLHOCTD.

3ansatue 3. Oco0eHHOCTH TeEmJIOBBIX IPOLECCOB B  TONKAX
TBEPAOTOIUVIMBHBIX  KOTJOB €  HAKJIOHHBIMM  MEPeTAIKMBAKIIMMU
KoJIOCHUKaMHu. (4 Jac.)

Cymika, BO3rOoHKa M BO3rOpaHHe TBEpAOro ToruiMBa. Hampsbkenue 3epkana

TopCHUA 110 FJIY6I/IHC TOIIKH. 30HBI BBIT'OpaHUs W OXJIAKACHHUS IIJIaKa. Cucrema



NUIAKOYJAJICHUSI U OYMCTKHU JABIMOBBIX ra3oB. VX BIMSHHUE HA a3pOJMHAMHYECKOE
COIPOTHUBIICHUE KOTJIOB MaJIOM MOIIIHOCTH. BilMsiHHE KOMIIOHOBKM KOHBEKTHUBHBIX
MOBEPXHOCTEN HArpeBa Ha CONMPOTUBIICHUE Ta30BOTO TPaKTa MpH padoTe KOTIOB Ha
MOHUKEHHBIX Harpy3Kax.

3ansitue 4. 7JKUIKOTOIJIMBHBIE KOTJIBI MaJIoii MOIIHOCTH(4 Yyac.)

TunoBele KOHCTPYKIIMU KOTIOB. WHTeHcHdukanus TeruiooOMeHa B
XKApOTPYOHBIX KOTJaX MaJlol MOIIHOCTH. JlOoCTOMHCTBA ©  HEIOCTaTKU
BEPTUKAIBHBIX W TOPU3OHTAJBHBIX JKAPOTPYOHBIX KOTJIOB. (cOOEHHOCTH
TEITOBBIX MPOLIECCOB B KUAKOTOIUIMBHBIX KOTJIaX MPSIMOYTOIbHON (hOPMBI.

3anaTHe 5. AHAJIUTHYECKAsT OLEHKA TEeXHUYECKMX XaPAKTePUCTHUK
KOTJIOB MAJI0M MOLIIHOCTH BBINYCKAEMbIX IPOMbILIIICHHOCTHI0O P®. (6 yac.)

Pacuer Tenmnonpon3BOAUTENRHOCTH KOTJIOB C IIYPYIOLIEH IJIAaHKOM bHUICKOro
KOTeJIbHOTO 3aBoja. Onpenenenne kodphuireHTa mojae3Horo IeUcTBUs «OpyTTO»
JUII HAKJIOHHOM IIEPETAJIKMUBAIOIIEW pPEIIETKH. TEeNIOTEeXHUYECKUH aHalIu3
TOPU30HTAIBHBIX KUJKOTOIJIMBHBIX KOTJIOB.

3ansaTue 6. Pacuer TensioBoro dasanca korJja. (4 yaca)

Pacuer TemioBBIX MOTEPH C YXOASUIMMHU razamu. lIpuHATHE HOPpMHpPYEMBIX
3HAYCHUH MOTEPh C XMMUYECKMM M MEXaHUYECKUM HeoxkoroMm. Pacyer moreph
TEIUVIOTBl B OKpPYXawIIyl cpeny. Pacduer mnorepp ¢ TEIUIOTOW NUIaKa.
Omnpenenenne kKodhPUIMEHTA TOJIE3HOTO JEHCTBHUS KOTJIAa W pacxoja TOIUIMBA
(ms raza W MaszyTa) M PacyeTHOIro pacxojia TOIUIMBA JJISI TBEPOTOIIMBHBIX
KOTJIOB.

3ansaTue 7. TenjioBoi pacyer KOTJIOB MaJi0oil MOLHOCTH (6 yac.)

KomnoHoBKa TEmI000MEHHBIX MOBEPXHOCTEH M KOHBEKTHMBHBIX T'a30XOJI0B.
O6ocHoBaHuEe BbIOOpa KO3 (PUITMEHTOB M30BITKA BO3/IyXa B 30HaX TEIIOOOMEHA.
OrnpenesieHue TEOPETUUECKON M JICMCTBUTEIBHOW TEMIIEpaTyp TOPEHUSI TOILIMBA.
Pacuer TeopeTrdeckoro u AEMCTBUTEIHHOTO 00HEMOB BO3TyXa M JHIMOBBIX Ta30B.
Pacuer 00OBEeMHBIX [10JIeH MPOJYKTOB CTOPAHMs TPEXaTOMHBIX T'a30B M BOISHBIX

TIapoB.



3anaTue 8. Pacuer Temi1000MeHa B TONKEe M KOHBEKTHBHBLIX I'a30X0/aXx.
(8 uac.)

Omnpenenenue napameTpoB, BIMSIONIUX HAa WUHTEHCUBHOCTH TEIJIOOOMEHa B
tonke. OIEHKa T€OMETPUUECKUX XapAKTEPUCTUK TOMKH, BIHSIONIUX Ha €€
aKTUBHBIA 00beM. Pacuer yrioBoro xod(¢uiieHTa TOMOYHBIX 3KpaHOB. Pacuer
kodhdummenTa TermaoBoil AGHEKTUBHOCTH dSKpaHoB. Pacder »ddexTuBHOU
TOJIIMHBI U3Ty4Yarolero ciosi. Pacuer mapamerpa pacnpeaesieHUs TEMIIEPATypPhl
no BbIcOTe Tomnku. OmnpeneneHue CTENEeHU YepHOTHI TONKHU. Pacuer TemmnepaTypbl
ra3oB Ha BBIXOJIE U3 TOIKH.

Pacuer »¢@dexTuBHON TONIIMHBI H3Yy4YalOUIEr0 CJ0s MEepBOro, BTOPOTO
ra3oxo/ioB. TeIJIOBOCIPUATHE [0 YPaBHEHUIO TEIUIOBOro OajiaHca TMEpBOro,
BTOpOoro raszoxoaa. OmpenelieHMe CpeAHEH CKOPOCTU  JBIMOBBIX Ta30B.
Onpenenenne  Kod(puiueHta  TEIUIOOTAAYM  KOHBEKIMH,  CYMMAapHOM
MOTJIONMIATETFHON CITOCOOHOCTH TPEXaTOMHBIX ra3oB, Koddduimenta ocinabaeHus
Jydyell TpeXaTOMHbIMHU ra3aMu. Pacuer TepMOJIMHAMUYECKHX XapaKTEPHUCTHK
ra3oBoro motoka # Kod(p@duilMeHTa TEeMI00Taul U3JIyYeHUs. Y TOYHEHHAas
TEeMIIEpaTypa AbIMOBBIX I'a30B 3a MEPBbIM, BTOPHIM Ia30X0/1aMHU.

3ansiTue 9. Pacuer ruApaBJIMYeCcKOro CONPOTHBJICHUS BOASIHOI0 TPAKTA
KOTJIa MaJIOH MOIIHOCTH. (6 yac.)

OrnpeneneHne MECTHBIX COMPOTUBIICHUN W HAa TPEHUE ISl pacyeTa METOJ0M
JTUHAMUYECKUX JTABJICHUU. Pacuer TUAPABINYECKUX COIIPOTHUBIICHU
KOHCTPYKTUBHBIX 3JIEMEHTOB KOTJa (PKpPaHOB, KOJUIEKTOPOB, TpyOOIPOBOJIOB,
3aIBUKEK). [ToxGop UUPKYJSLUOHHOTO Hacoca MO CyMMapHOMY
TUAPABINYECKOMY COMTPOTUBIICHUIO KOTJIA.

3ansTue 10. AspoauHamMuyecKkuil pacyer KotJa. (6 1ac.)

JIns KUIKOTOIUIMBHOTO KOTJIA - pacyeT T€OMETPUYECKUX XapaKTEPHUCTHK
KOHBEKTHBHBIX Ta30X0JI0OB U CpeJHEW TemmepaTypbl ra3oB B HUX. Pacuer
CONPOTHUBJICHUN KOHBEKTHUBHBIX ra30X0JI0B C YUETOM UX KOMIIOHOBKH, CKOPOCTH U
MECTHBIX COINPOTUBIEHUNU. Pacuer CONMpOTHBIEHHI Ta30MPOBOJOB 3a KOTJIOM.

OrnpeneneHne CyMMapHOTO COMPOTUBIICHUS Ta30BOTO TPaKTa KOTJIA.



OOecrnieueHre  OyThEBBIM  BO3JAYXOM  MPOM3BOJUTCA  ABTOHOMHOM

JKUAKOTOIUIMBHOM  ropenkod Tuma LB-T co aBTOHOMHBIM — JTYThEBBIM

BCHTUJIATOPOM
I[J'I?I TBCPAOTOINIMBHOI'O MCXAHHU3HWPOBAHHOI'O KOTJIIa — TO JKC, HO
JOITOJIHUTCIIBHO OIIPCACIIACTCA COIIPOTHUBJICHUC 30JI0YJIOBUTCIIA )41

JIOTIOJTHUTEIIBHBIX Ta30IIPOBOJIOB, COCIMHSAIOIINX KOTEIN C 30J10YJIOBUTEIEM.

[Tomaua gyTheBOTO BO3yXa MOJ TOTUIMBHYIO PEHIETKY B TpeOyeMoM o0beme
obecrnieunBaeTcsi AyTheBbIM BEHTUJISITOPOM IO JACHCTBUTEIILHOMY 00BEMY BO3/yXa,
IIOJAaBaEMOMY Ha TOPEHHUE.

[Tocne BBITTOIHEHHS BCEX pacyeT MPOU3BOJUTCS MOAOOP IbIMOCOCA.

3ansatue 11. IloBblmieHue TemyioBoi IPPEeKTHBHOCTH KOTJOB MAJIOH
MOIIHOCTH. (2 4ac.)

Pacuer reomeTrpuyeckuxX XapakTEPUCTHUK TEIIOOOMEHHBIX IOBEPXHOCTEH
TONKM W KOHBEKTHMBHBIX Ta30XOJ0B C IEJbl0 OOECIEUCHUS] HOPMHUPYEMBIX
TEIUIOBBIX HANIPSKEHUH TOIKHU U 3€pKajia TOPECHUS.

3ansaTue 12. TemorexHnyeckue XapaKTePUCTUKH KOTJIOB MpPH
HOPMHUPYEMbIX HANPSKEHUSIX TONMOYHOT0 00beMa U 3epKaJia ropeHus. (2 yac.)

Pacuer koad¢uuuenta mnonesHoro naevcteus. OmnpeneraeHUE MOBBIIICHUS
TeI1oBOM 3G (PEKTUBHOCTH  MOJCPHU3UPOBAHHOIO KOTJIAa W  HPOTOTHUIIA.

DKoHOMHYECKas OICHKA OIITUMH3AIIUH TCINIOBOI'O ITpOHCCCa KOTJIa U IIPOTOTHIIA.

III. YYEBHO-METOAMYECKOE OBECIIEYEHHE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

VY4eOHO-MeTOINYECKOe oOecrieyueHue CaMOCTOSATENIbHON paboThI
oOyuatomuxcst mo aucuuiuinHe «KoHCTpyupoBaHHE M MPOEKTUPOBAHHE KOTJIOB
MaJIol MOLITHOCTUY npeacTaBiieHo B [Ipunoxkenun 1 1 BkitouaeT B ceOsi:

IUIaH-TpadUK BBIMOJIHEHHUS CAMOCTOSITENIbHOM pabOoThI M0 AUCLUILIIMHE, B TOM
qHCIie IPUMEpPHBIE HOPMBI BPEMEHH HA BBITIOTHEHHE 10 KAXKIOMY 3a/1aHUIO;

XapaKTepUCTHKA 3aJaHUN JUII CaMOCTOSITEIbHON pabOThl OOyYaromuxcs u
METOUYECKHE PEKOMEH/IAIINH TI0 UX BBITOJHEHUIO;

TpeOOBaHMS K  NPEACTAaBICHUIO M O(GOPMIIEHMIO  pE3yJbTaTOB
CaMOCTOSITEJILHOM paboThI;



KPUTEPHUH OLIEHKH BBINIOJHEHUS CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUWS LEJIEA KYPCA
«KoHcTpynpoBaHue 1 MPOEKTUPOBAHUE KOTIOB MaJIOM MOIIIHOCTH

Ne | KoHTpomupyembie MOTyITH/ pa3ieibl OrieHOYHBIE CPEACTBA -
/ TeMBbl TUCIUTUTNHBI Konp! u aTamnst HauMEHOBaHHE
n/ dbopMupoBaHHS TeKYIIH MIPOMEXKY
KOMTIETCHIINIA KOHTPOJIb TOYHAs
aTTecTar|
ust
KoHcTpykTHBHBIE 0COOEHHOCTH OIIK-4 3Haer YO-3 1,2,3
COBPEMEHHBIX TEIJIOTEHEPATOPOB VMeer [IP-12, TIP-13 | 4-9
MaJioil MOIIHOCTH, UX TEXHUYECKUE Braneer TIP-12, TIP- 1-10
XapaKTePUCTHKHU COTJIACHO 13
HOPMAaTUBHBIM JIOKYMEHTAM.
TennorexHu4YecKkrue pacyeTsl KOTiia 3HaeT YO-3 11-15
MaJIOW MOIHOCTH MPSAMOYTOJIbHOM VMeeT TIP-4 16-18
(hOopMBI; TETIIIOBOM pacyeT, pacyeT [1K-3, TIK-4 Braneer MP-12, 1IP-13 | 11-27
THPABIITIECKOTO CONPOTHBICHI, 1237
a’pOAMHAMUYECKUN pacyeT KoTJa.
3HaeT VO-3 28-31
Merouka TEImI0BOro pacuera OITK-4, TTK- VYmeer [1P-4 28-31
KAPOTPYOHBIX KUAKOTOIUIUBHBIX U 3., [IK-4 Bnazeer 1215
TBEPAOTOINIMBHBIX KOTJIOB. I1P-12, ITP-13 ’
18-24
Pa3paboTka npoekTa KOHCTPYKIHH Jnact YO-3
KOTJP;a MaJioi E/IOH_IHOCTI/I - 3Ia)1fuplllTa B Ymeer [P-12,  TIP- | 1-40
o [1K-3, [IK-4 13
MPE3CHTAIMOHHON (hopMme,
JIMCKYCCHs, BBIBOJBI 10 TEME. Braneer 11_[3P'12 ,  IP-
3HaeT ITo 1-40
Ymeer pe3yJibTaTam
DK3aMeH [0 JUCLIUILUINHE OIK-3, IIK- Braneer pem T
3, [1IK-4 Wi B
YCTHOMU
dbopme

Tunosele KOHTPOJIbHBIC 3a1aAHNS], METOJUYECKHE MATEPUAIbI, ONIPEACIAIOIINE
OpOLEIypbl OLICHUBAaHUS 3HAHUM, YMEHUHA U HABBIKOB M (WMJIM) OMbITa
NEeSTeIbHOCTH, a TaKXKe KPUTEPUU M MOKa3aTeNnHd, HEOOXOAUMbIE IJIsi OLEHKU
3HaHWW, YMEHHH, HaBBIKOB U XapaKTepU3YIOLIUEe JTambl (OPMUPOBAHUS
KOMIETEHIIMA B  MPOLIECCE  OCBOGHUSA  O0pa30BaTeIbHOW  MPOTPaMMBI,
npeacrasieHsl B [Ipunoxenun 2.




V. CIIMCOK YYEBHOM JINTEPATYPbI U TH®OPMAIIMOHHO-
METOAUYECKOE OBECIIEHEHUE JUCHUIIVIMHbI
«KoHcTpynpoBaHue 1 NPOEKTUPOBAHUE KOTIOB MaJION MOIIIHOCTID)

OcHoBHas JuTEparypa
(71eKmpOHHbLE U NEeYamHble U30aHUS)

1. Kortenpubie ycranoBku TOC: TEIIOTEXHUYECKHE pacdeThl: YdeOHOe
noco6ue / Kuxap I''W. - Mu.: Beinnitmas mkomna, 2017. - 224 c.: ISBN 978-985-
06-2883-1 - Pexxum pocrtyna: http://znanium.com/catalog/product/1012843

2. 3axapoB I.A., Bba6enko I.C., IlpirankoBa K.B., byrtosen A.Jl.
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noctyma: http://lib.dvfu.ru:8080/lib/item?id=chamo:846023 &theme=FEFU
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o CcTaHAapTu3auuu, MeTtpoinoruun u ceptudukamuu (mporokon Ne 20 ot 1
HOs10ps 2001 r.)
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4. I'OCT 12.1.005 — 88 OOmue caHUTapHO-TUTHMEHUYECKHE TPeOOBaHMS K
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3. http://www.gumer.info/bogoslov_Buks/Philos/index_philos.php -

uHdopmarmonHas cucrema «EmuHOE OKHO JocTyma K 00pa3oBaTelIbHBIM
pecypcam» (http://window.edu.ru/).
4. http://www.rsl.ru - caiit Poccuiickoii rocy1apcTBEHHON OMOJIMOTEKH.
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“MI'CY”.

VI. METOJANYECKHUE YKA3ZAHUA 110 OCBOEHUIO JUCHUIIIMHBI

N3ydyeHne  JNEKOMOHHOrO  MaTepualia,  NPAKTUYECKUX  3aHSATUA U
CaMOCTOATENIbHON pPa0OThl CTYACHTOB HAIMPABICHO Ha YIIIYOJICHHOE HW3y4YeHUE
nucuumuinabl « KOHCTpyrnpoBaHue U MPOESKTUPOBAHUE KOTIIOB MAJIOH MOITHOCTHY,
MOJIyYeHUE  HEOOXOJUMBIX  KOMIIETCHIIMM, TMO3BOJSIONIMX  OCYIIECTBIISTH
BapUAHTHOE MPOEKTUPOBAHUE KOTJIOB MaJIOH MOIIHOCTH.

B neKuMOHHOM Marepuasne HU3J10KEHbl KOHCTPYKTUBHBIE CXEMbI U METOJMKHU
TEIJTIOTEXHUYECKOrO pacuera KOTJIOB MAJIOW MOUTHOCTH.

Ha mnpakTudeckux 3aHSATHUAX CTYAEHThl pEaM3yIOT HPUHLHUIBI PEIICHUs
MPOEKTHBIX 3a/ad, TMOJIYYEeHHbIX Ha JeKkiuax. [IpopabaTeiBaloT BapHaHTHI
KOHCTPYKIIMI KOTJIOB, MOJIYYalOT HABBIKU MPOEKTUPOBAHUE, YIIIYOJIEHHO U3y4aroT
npodeccronansubie IporpamMmbl pacdeToB Ha [1K, rpaduueckoro m3obpaxeHus
yeprexen Ha [1K.

Jlekuuu AOJKHBI TPOXOAUTH B MYJIbTUMEAUNHBIX Ay IUTOPHUSIX.



[IpakTHueckne 3aHATHS B KOMIBIOTEPHOM KJIAacce € MYJbTUMEIUNHBIM
obopynoBanueM. CTyJeHTbI MOTYT MPUHOCUT Ha 3aHSATHUS CBOU HOYTOYKH U
COOTBETCTBYIOLLIUE TaIKETHI.

Ha nepBoMm 3aHSITUM CTYJIEHTHI MOJIY4Yal0T UHPOPMAIIHMIO O KOTEJIBHOM MapKe
Majoi  MOUIHOCTH, OOIIME MPUHIUIIBI KOHCTPYKIHMH  BOJOTPYOHBIX U
XKApPOTPYOHBIX  KOTJIOB, TMPEJHA3HAUYCHHBIX I  OTOIUICHHS  KWIBIX U
OOIIIECTBEHHBIX 3JaHUW Pa3IMYHOTO HA3HAUYCHUSA. B KOHIIE 3aHATHS CTYJIECHTHI
MOJIYYalOT 3aJIaHue JJIsI CAMOCTOSITEIbHOM PadOThl M MOJATOTOBKE K CIEIYIOIIEMY
3aHATHIO.

AHAJOTMYHO TPOXOJAT BCE OCTaJbHbIC MPAKTUYECKHE 3aHATHUS, B
[Tpunoxenun 2 moapoOHO YKa3aHO Kax[0€ 3aJaHHue JJIsi CaMOCTOSTEbHON
paboThI U TIporpamMma padoThl Ha 3aHATHH. BpeMenHol rpaduk camoCTOsSTENbHON
paboTHI CTYy/IEHTA TI0 JAHHOM AUCIHMIUIMHE TTpuBeeH B [Ipunoxenun 1.

[IpakTHueckn Ha KaXIOM 3aHATHUM CTYICHTY MpPELIaraeTcs CJHeIaTh
COOOIIEHHE U MPEICTABUTD MPE3EHTAIIUIO, B KOTOPHIX OH 0OOCHOBBIBAET MPUHSATHIC
VM PELICHUS TP KOHCTPYUPOBAHUM KOTJIOB. J[pyrue CTyJeHThI 3a4a0T BOIIPOCHI,
JETIAl0T KOMMEHTApUM, 3aMeyaHus, NpemiokeHus. OLEHUBAIOTCS 3HAHUS Kak
JOKJIAIYNKA, TAK U ONMOHEHTOB. DTO MOTUBUPYET CTYAEHTOB MPOSIBIISITH BICOKYIO
aKTUBHOCTb, OoJiee TIIyOOKO M HIMPOKO H3y4yaTh MPEAJIOKEHHBIE BOIPOCHI, a HE
3aMBIKaThCSI HAa COOCTBEHHOM 3a/laHMH. BBICTYIUIEHHUS CTYyAEHTOB (OPMHUPYIOT
HABBIKM TMPOQPECCUOHAIBHOTO MBIIUICHUS, 3aKPEIUIIIOT TpodecCuOHATbHYIO
JIEKCUKY, y4aT OTCTaMBaTh IPUHATHIE PELICHUs WK COIVIAIATBCA C JIYYLIUMHU
MPEIOKEHUSIMU.

Ecau cTyneHT He TMOATrOTOBWII MPE3CHTAIMI0O U COOOIIEHHE K TEKyIIEeMY
3aHATUIO, TO OH MOXET MEPEHECTH MX Ha CIEAYIOLIEe, HO IPEICTABISEMBbIN
MaTepHuall JIOJDKEH COJEpKaTh MH(POPMAIMIO KaK MPEAbIAYIIEro 3aHATHS, TaK U
TEKyLIEro.

Haunyumen pekoMeHmanuen CTyJIEHTY — 3TO IOATNOTOBKAa K KaXIOMy
3aHATHUIO, YTO OYJI€T COOTBETCTBOBATH IJIAHY BBITIOJHEHUS PA0OTHI, BBIACPKUBATH
TEXHOJIOTHIO W3yYCHHs] NUCIMIUIMHBEL. B mporecce oOydeHust dopmupyercs
PEUTHUHT CTYACHTOB, IMO3BOJISIIOIIMNA JaTh OLIEHKY UX 3HAHWUW U NPEACTABUTH B
MIPOMEKYTOYHOU aTTECTALIUU.

KpoMe 3aHATHII NpenyCMOTPEHBI €XKEHEIEIbHbIE KOHCYJbTAllMM BEAYIIETO
IpernojaBaressi, ¢ MOMOIIBIO KOTOPBIX CTYACHT MOXKET pa3pelluTh MpOOJIeMBbI,
BO3HUKIIIME Yy HErO0 NpU IOATOTOBKE K TEKYIIEMY 3aHATUIO WIM B Ipolecce
IIPOEKTUPOBAHUS KOTJIOB MaJIO MOIIIHOCTH.

CTyneHThI NONYYarOT MO JUCIUILIAHE B 3JIEKTPOHHOM BUJE:

Ilepedens TeM JIEKLIMHI U IPOrpaMMy NPAKTUYECKUX 3aHATUH;



[lepeyeHb cHpaBOYHOW UM Y4YEOHOW JIMTEpATypbl, HEOOXOAUMYIO IpHU
U3YYEHUU JAUCLUIUIMHBI U OJITOTOBKE K MPAKTUYECKUM 3aHATHUSIM.
CryneHT nosib3yercst 2JIeKTPOHHOM 0a30it 6ubnuoreku J[BOY.

VIIL MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE
JANCHUTIJIMHBI
«KoHcTpynpoBaHue ¥ NPOEKTUPOBAHUE KOTJIOB MAJIO MOIIIHOCTH))

Jlexuuu JOJKHBI POXOIUTH B MYJIbTUMEIUHHBIX ayIUTOPHSIX.

[TpakTrueckne 3aHATHS B KOMIBIOTEPHOM KJacce € MYJIbTUMEIUWHBIM
obopynoBanueM. CTyAE€HTHI MOTYT NPUHOCHT Ha 3aHITHS CBOM HOYTOYKH H
COOTBETCTBYIOIINE TaPKETHI.

B ortux aymuropusix €cTb BO3MOXXHOCTb IPOM3BOJUTH MPE3EHTAIUU
TEOPETUYECKUX MATEPUAIOB U KOHCTPYKIIMI TOMOYHBIX YCTPOWCTB M TMPOIIECCOB
BEIYIIUX POCCUUCKUX U 3apyOCIKHBIX.

CryneHTbl MOTYT HCHOJIb30BaThb B CBOed paboTre mnpodeccuoHaibHbIe
IIPOrPaMMBbI, KOTOPBIE UMEIOTCS Ha Kadeape.



[Ipunoxenue 1

MUHHUCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPALIN

dezepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUS

«/lanbHeBOCTOUYHBIN (QeaepaabHbIil YHUBEPCUTET)
(IBDY)

NHKEHEPHAS IIIKOJIA

YYEBHO-METOJUYECKOE OBECIIHEYEHUE CAMOCTOSTEJBHOM
PABOTbBI OBYYAIOLIUXCSA
no aucuuiuinie «KoHcTpyupoBaHnue U NpOeKTHPOBAHUE KOTJI0OB MaJIOii
MOIIIHOCTH
HanpasJsenne noarorosku 08.04.01 CtpoutebcTBO
Marucrepckas mporpaMmma
«TemnnoraszocHadxeHue U BEHTUIISAIUS
dopma NOATOTOBKH OYHASA

BaaaguBocTok
2019



Ilnan-rpaduk BbINOJHEHHS CAMOCTOATEIbHOI Pad0THI HA BTOPOi ceMecTp
o aucuuiuinHe « KoHcTpynpoBaHue ¥ MIPOEKTHPOBAHKE KOTJI0B MAJIOi

MOIIIHOCTHN»

Ne Mara/cpoxn | Bua camocrosteqbHoii padorbl | [Ipume | dopma KOHTPOJIS
BBINOJIHEHUSA pHbIE

n/n HOPMBI

BpeMeH
H Ha
BbIIIOJI-
HEHHue

1 2 Hexenn BrImotHUTE TEXHUYECKH 0030p | 2 yaca | JOKJIaa B
K 3-eii OTEYECTBEHHBIX U 3apyOEIKHBIX [IPE3EHTALlMOHHON
Hezene KOTJIOB MaJIOi MOIIHOCTH. dbopme, nuckyccus,

BBIBOJIbI 110 TEME.

2 2 "Henenu N3yunTh KOHCTPYKINHU 1 yaca | MarucTpaHThI
K 5-o1 TBEPAOTOIUIMBHBIX KOTJIOB TOTOBSAT COOOIIEHNE
Hezene POCCHUHCKOrO MPOU3BOCTBA C 0 TeMe,

PYYHBIM 00CTYKUBAaHUEM. 00CyX/IeHUs U
JMCKYCCHHU IO TEME

3 2 Henenu Craguu MoAroToBKH, 2 yaca | oOcyxaeHue
K 7-o1 BOCIUIAMEHEHHUS U TOPEHUS pe3yJIbTaTOB
HeJene TBEPJIOTO TOILIMBA B pacuera.

HEMOJIBUYKHOM CJIO€ B TOTIKaxX C
PYYHBIM 0OCTY>KUBaHUEM.
OcoOeHHOCTH BO3TOpaHUs 1
TOpPEHUs HETIOABUKHOTO CJIOA B
TOIKaX KOTJIOB C IIypyIOIIeH
IJIAHKOM.

o0cy>KJIeHue TeMBbI, TOKJIa/l B
Mpe3eHTAMOHHON (hopme,
JIUCKYCCHSI, BBIBOJIBI T10 TEME.

4 2 Henenn Paccuurars TeIuioBoi GaiaHc 2 yaca | IOKjiajg B
K 9-oii KOTJa; KO3 (PHUITMEHT MOJIE3HOTO MPE3CHTAIIMOHHOM
HeJene JIEUCTBHUS; pacXo/1 TOIUIMBA. dbopmMme, ruCKyccus,

BBIBOJIBI 110 TEME.

5 2 "Henenu N3y4unTh KOHCTPYKIUIO 3yaca | [IpoBepka meToauKH
K 11-oit TEMI000MEHHBIX TOBEPXHOCTEH U pacyeToB C y4eTOM
HeJene KOHBEKTHBHBIX Ta30X0/I0B HOPMHPYEMBIX

TBEPAOTOILTUBHOTO U BEJTUYHH,

JKUJKOTOTUIMBHOTO THIIOPSIOB Kod¢dunmenHTa

KOTJIOB. n30bITKa BO3/1yXa B
TOIKE U MPUCOCOB B
KOTJIE.

6 2 Henenu BbInonHUTH pacyeTsl 2 yaca | OGcyxneHue oOmen
K 13-oi NEUCTBUTEIILHBIX 00BEMOB METOAMKHU PacyeToB,
HeJene BO3JlyXa M MPOAYKTOB CTOPAHUS B JTUCKYCCHH TIO TEME.

TEII000MEHHBIX TOBEPXHOCTAX
kotia. OnpenenuTsb
TEOPETUYECKYIO U




JIEMCTBUTEIIBHYIO TEMIIEPATypPy B
TOIIKE, IPOU3BECTH TEILIIOBOI
pacyeT KOHBEKTHBHBIX
ra3oxo/0B.

2 HeJxenn
K 15-o1
Hejele

O3HaKOMJIEHHE C METOIUKON
pacquOB I‘I/IIIpaBJII/I‘IeCKI/IX
COTNPOTHUBIICHUH KOHCTPYKTHUBHBIX
aneMeHToB Kotina. [Togbop
APKYJISIIMOHHOTO HACOCA.

1 yac

00CYXICHHE TEMBI,
IOKJIaz B
MPE3eHTAlMOHHOU
dbopme, nucKyccus,
BBIBOJIBI ITO TEME.

2 Hexenu
K 17-o1
Henene

Meronuka pacuera
a’POJMHAMUYECKHUX
COITPOTUBIICHUI
AKUIKOTOIUIMBHBIX KOTJIOB,
pacder CyMMapHOTo
a’POJMHAMHUYECKOTO
CONPOTUBIIEHUS I'a30BOI0 TPAKTA.
Oco0enHoctu
a’POAMHAMHMUYECKOTO pacyeTa
TBEPAOTOIINBHBIX KOTJIOB C
Y4€TOM COIPOTUBIICHUS
ra3onpoBOJIOB 32 KOTJIOM.

3 yaca

ONpeAcIICHUE LENen
Y 33/1a4 TEMBI,
BBIBOABI IIO TEMC.

1 genensa
K 18-oi
Henene

[ToaroToBuTh 06CYXICHHE
pa3paboTaHHBIX KOHCTPYKIUI
KOTJIOB B IIPE3EHTALlMOHHOU
dopme, UCKyCCHsl, BEIBOBI 110
TEME.

2 yaca

Hoknan Hu
JIMCKYCCHUH TI0 TEME.

10

[ToaroroBka K sK3aMeHy

36
4acoB

Ilnan-rpaduk BbINOJHEHHS CAMOCTOATEIbHOI Pa00THI HA TPETHIl ceMecTp

mo TMCOMIIJIMHE «KOHCprI/IpOBaHHe U NMPOCKTUPOBAHUE KOTJ/IOB MaJioi

MOIIIHOCTHN»
Ne Mara/cpoxn | Bua camocrositeqbHoii padorbl | [Ipume | dopma KOHTPOJIS
BBINOJIHEHUSA pHbIE
n/n HOPMBI
BpeMeH
U Ha
BBIIIOJI-
HECHUE
1 2 Hexenn [IpenmyiiecTBa KOHCTPYKIUU 2 yaca | JOKJIang
K 3-eii TOIOK KOTJIOB C HAKJIOHHBIMU MPE3EHTalMOHHOU
HeJele MepeTATKUBAIOIIUMH dbopwme, JIACKYCCH4,
KOJIOCHUKAMH B TEILJIOBBIX BBIBOJIEI ITO TEME.
MPONECCaX TOMKH.
2 2 Henenu TeopeTruueckre OCHOBBI CTaIUH 2 yaca | MaruCTpaHTbl TOTOBAT
K 5-o11 BOCIUIAMEHEHHUS U TOPEHUS coO0OIIEHHE 10 TEME,
HeAeae TBEPJIOT0 TOIUIMBA HA HAKJIOHHBIX 00CYKJIEHUS U




NEPETATKMUBAIOIINX KOJOCHUKAX. JMCKYCCHHU IO TEME
3 2 Henenu BiisiHue KOHCTPYKLIMM TOIIKU 2 yaca | OOcyXxIeHHUE TEMBI,
K 7-o11 MEXaHU3UPOBAHHBIX JIMCKYCCHS, BBIBOJIBI TTO
Hezene TBEPAOTOIUIMBHBIX KOTJIOB Mol TEME.
MOII[HOCTH Ha HHTEHCUBHOCTb
TEII000MeHa B HEHl.
4 2 HeJxenn Craaguy NoAroTOBKH, 2 yaca | JOKJaj B
K 9-oit BOCIIJIAMEHEHUS U TOPEHUs [IPE3EHTAllMOHHON
Hezene TBEPJIOr0 TOILJIMBA B bopme, qucKyccus,
HEIOJIBUKHOM CJIO€ B TOIIKaxX C BBIBOJIBI 110 TEME.
IIypyIONIEN MIIaHKOM.
5 2 Henenu Oco0eHHOCTH BO3TOpaHUs U 2 yaca | MaruCTpPaHTBI TOTOBST
K 11-ou TOPEHMS HETOJBH>KHOTO CJIOS B coO0OIIEHHE 10 TEME,
Hezene TONKaX KOTJIOB € LIypYyoIen 00CyXIeHUs U
TUIAaHKOM. JMCKYCCHH IO TEME
6 2 Henenu KoHCTpyKInH )KUIKOTOIUIMBHBIX | 2 yaca | JUCKYCCHHM IIO TEME,
K 13-o1 KOTJIOB, X KOMITOHOBKA, BBIBOJIBI IO TEME, JOKJIa
HeJele KOMIUIEKTALUS TOIIJIMBHOM B MIPE3CHTALIMOHHOMN
annaparypsl U TAroy Thb€BbIMU bopme.
MEXaHHU3MaMH.
7 2 Henenu OnTuMu3anus KOHCTPYKTUBHBIX | 2 yaca | 00CyXJICHHE TEMBI,
K 15-o1 pa3MepoB TEII000MEHHBIX JOKJIaJa B
Hezene MIOBEPXHOCTEH KOTJIA C LIEIIbIO MPE3eHTAllMOHHOM
MOBBILIEHUS €0 TEIJIOBOM dbopme, nucKyccus,
3¢ (heKTUBHOCTH. BBIBOJIBI 110 TEME.
8 2 "Henenu MonepHu3aIus TeIIo00MeHHBIX | 2 yaca | Jluckyccwus 1o teme,
K 17-oit KOHCTPYKLHUH KOTJIA C LEIIbI0 BBIBO/Ibl, PEKOMEHIALINH.
Hezene JOCTUKEHUSI HOPMHUPYEMBIX
TEIJIOBBIX HANPSKEHUH B TOIKE
9 1 Henens TennorexHuyeckas OLeHKa 2 yaca | Jlokiaxg U TUCKYCCHM IO
K 18-oit MOJEPHU3UPOBAHHOTO KOTJIA. TEME.
Hezene CpaBHUTENBHBIN pacyeT
METAJUI0EMKOCTH
TEII000MEHHBIX TOBEPXHOCTEN
Harpesa () OpCUPOBaHHOIO KOTIA
Y IPOTOTHUIIA.

XapakTepucTHKa 3aJaHMii BTOPOro ceMecTpa IJsl CaMOCTOSTEeIbHOM
PadoThHI 00y4AIOIIMXCH M METOAMYECKHE PEKOMEHIANNHU M0 UX BHINOJIHEHUIO:

3amanust NeNel, 2 — BkitouaroT B ce0sl U3yuyeHrne KOHCTPYKIUNA POCCUNCKUX U
3apyOEKHBIX MPOU3BOAMUTENICH TBEPAOTOILUIMBHBIX M KUIAKOTOIUIMBHBIX KOTJIOB
MaJIO MOIIIHOCTH.

3amanust NeNe 3, 4 — wu3yueHue (PU3MYECKUX OCHOB IMPOLECCOB
BOCIUTAMEHEHHUSI U TOPEHUsS TBEPJOIO TOIUIMBA C PacyeToM TEIJIOBOTO OajaHca
KOTJIA.

3amanuss NeNe 5, 6 — pa3paboTka KOHCTPYKIMU TEIIOOOMEHHBIX
MOBEPXHOCTEH TOMKM M KOHBEKTHBHBIX Ta30XO0JI0B TBEPAOTOIUIMBHOTO U



XKUIKOTOIUIMBHOIO KOTJIOB. Pacuer o0ObEMOB BO3JlyXa M HPOLYKTOB CrOpaHUs,
TEIJIOBOM pacyeT TONKH U KOHBEKTUBHOI'O ra30X0/1a.

3amanue NoNe 7— Pa3zpaboTka METOJIMKH pacCyeTOB TIHUIPABIMYECKUX
CONPOTUBJIIEHUN TEIUIOOOMEHHBIX MOBEPXHOCTEH KOTJIAa M COEIUHUTEIbHBIX
TpyOOIPOBOIOB.

3amanue NoNe 8 — wu3ydyeHHE METOJUKH PACUYETOB a3POJAMHAMHYECKHUX
COMPOTHUBJICHUH Ta30BOr0 TPAKTA KOTJIOB.

3amganue NeNe 9 — pa3paboTka KOHCTPYKIIUMA KOTJIOB IO TETUIOBOM Harpyske,
3a/IaHHOM BEYIIUM TPENOAaBaTEIIEM.

XapakTepucTuKa 3aJJaHMI TPeThbero cemMecTpa IJs CaMOCTOATEIbHOM
padoThHI 00y4AIOIIMXCH M METOAMYECKHE PEKOMEHIANNH M0 UX BHINOJIHEHUIO:

3amanus NeNe 1, 2, 3 — 0030p KOHCTPYKIIMI TOMOK C HAKJIOHHBIMHU

NEPETATKUBAIOIIUMHI KOJIOCHUKAMU, UX BIUSHUE HA MHTEHCUBHOCTH TEIJIOOOMEHA.
TeopeTnyeckre OCHOBBI MTPOLIECCOB BOCIJIAMEHEHHUS U TOPEHUS HA HUX.

3ananue NeNe 4 — uy3ydyeHHE TEIUIOTEXHUYECKUX OCHOB BOCILIAMEHEHHUS
rOpEHUsl TBEPAOro TOIJIMBA B TOMKAX C PyYHBIM 00CITY>KMBaHUEM.

3aganue NeNe 5 — 0COOEHHOCTH MPOLIECCOB TOPEHHUS TOIUIMBA B TOMKAaX
KOTJIOB C IIYPYIOLIEH IIJIAHKOM.

3ananue NeNe 6 — mo00p KOHCTPYKIMM KUAKOTOILUTUBHBIX KOTJIOB Majoi
MOIIIHOCTH JJI TEIJIOCHA0KEHUS 3JaHUI pa3InyHOTO Ha3HAYEHUSI.

3amanue NeNe 7 — pacyeT ONTUMAJIbHBIX KOHCTPYKTHBHBIX pa3MepoB
TEMJI000OMEHHBIX MOBEPXHOCTEH KOTJIA JJIsi TOBBIMIEHUS €T0 TEIUIOTEXHHUYECKUX
XapaKTEePUCTHK.

3aganue NeNe 8 — yCOBEpPIIEHCTBOBAHME KOHCTPYKLUHMHM KOTJIa IyTEM
MOBBIIICHUS TEIJIOBBIX HANPSHKEHUH B TONKE M TEMIEPaTypHbIX HAOpOB B
ra3oxojax.

3ananue NeNe 9 — pacueT METaNIOEMKOCTH TEINIOOOMEHHBIX MOBEPXHOCTEH
MOJIEPHU3UPOBAHHBIX KOTJIOB U MPOTOTHIIA.

TpeOoBaHusi K TMpeACTABJEHHI0 M O(GOPMIIEHHIO Pe3yJbTATOB
CaMOCTOSITeJIbHOM padoOThI:

B onmcarenpHOi yacTu pabOTHI MOMKHO OBITH MPHBEICHO COBPEMEHHOE
000pyioBaHuE, METOMKA 1M0100pa U pacueTa, 000CHOBAH €ro BLIOOD.
PacuerHass yacTh pabOTHI JOJDKHBI COJIEPKaTh OOOCHOBAHHME BBIOPAHHOM

METOJIMKM pacyeTa, OCHOBHBIE pACUETHBIE 3aBUCHMOCTH CO CCBbUIKAMH Ha
VCTOYHHKH, aJITOPUTM pacuera (He 3aBUCHMO OT TOrO, Kakas Iporpamma pacyera
OblIa MCIOJI30BaHA), pe3yJbTaThl pacyeTa B TAOJUYHOW (opMe U BBIBOJBI O
coorBerctBun CII. PabGora pomkHa ObITh oQopMieHa B Buiae (parmeHta
NOSICHUTENBHOW 3anmucku mnpoekrta. [lo pesynbraram pacuera JOJKHBI ObITh
IIOJITOTOBJIEHBI IPE3EHTALIUY.

I'papmueckas yactb pabOTHI 10JIKHA OBITH BBIIIOJIHEHA B ITPO(ECCHOHATBHOM
nporpaMme U CoJepkKaTh rpa@HUuecKyr0 4acTh MPOEKTa KOHCTPYMPOBAHUS KOTJIA



Majoi MomHOCTA. Pabora mpeacTaBisieTcss s BCEOOIIEro OOCYKICHUS
MYJIbTUMEIUNHO, 3aTEM IIOCIIE 3aMEYaHUN U MPEII0KEHUM, TTOJTYYEHHBIX B XOE
OOCYXXJIeHMsI, BHOCATCS HUCIpaBlieHHWs, paboTa JOMKHA COOTBETCTBOBATH
tpedoBanusm CII. I'padnueckas yactb pacrieuyatrbiBaeTcs Ha guctax ¢popmara Al.

[IpoeKkT coAep>KUT TMOSICHUTENbHYIO 3alMCKy W TIpadUyecKyl0 YacTb.
[TosicHuTenpHas 3amMcKa MPOEKTa JTOJDKHA COACPIKATh OMHCATENbHYIO 4YacTh, C
AHATUTUYECKUM 0030pOM 00O0pYI0BaHMS, PACUETHYIO YacTh, OOIIME BBIBOABI IO
MIPOEKTY, CIHCOK HCIIOJIb30BAHHBIX MCTOYHUKOB W mpuioxkenus. [paduueckas
4acTh JIOJDKHA OBITH MpecTaBieHa Ha uctax ¢popmara Al, B macmrade 1:100.

I[Io Bcem wactaM paboOThl TOATOTOBIEHBI TMPE3CHTALMH, KOTOPHIE
IPEICTaBISUINCH CTYICHTAMH MIPH OOCYXACHUU HA 3aHATHUSAX.

[IonTHOCTRIO ~ 3aBEpPLICHHBIM  INPOEKT  MPEACTABISIETCA K 3aIlUTe
MOSICHUTENIBHOM 3alUCKOM, Tpe3eHTalnued MW rpaduyeckoll 4YacThl0 Ha JIMCTax
¢dopmara Al.

KpuTtepun onieHKH BbINOJHEHHS CAMOCTOSITEILHOI padoThI:

Ha 3anatusix cTyneHTaM npenocTaBieHa BO3MOXKHOCTD CHENIaTh COOOIICHHUE
O BBITIOJIHEHHBIX 3aHATHUAX, 3TO olieHuBaeTcs Oamtamu oT 1 go 3. OueHuBaeTcs
aKTUBHOCTb CTYJICHTOB IIPHU OOCYXKIEHUU MPECTaBICHHBIX paboT Oamtamu oT 1
7o 2.

Ha mocnenuux Tpex 3aHATUSX MPOUCXOIUT MyOJMYHAS 3alllUTa MPOEKTOB,
JONYIIEHHBIX K 3amure. Ha 3ammre nomyckaeTcss BceM 3adaBaTh BOIPOCHI,
Kacarolyecsi He TOJbKO TIPOEKTa, HO M HOPMATUBHBIX JOKYMEHTOB U
TEOPETUYECKOM YacTh Kypca. KaduecTBO BBIMIOJIHEHHOTO MPOEKTA OLEHUBACTCS
CIeAYIOIUM 00pa3oM:

ITosicHuTeIbHAS 3alMCKa - MAKCUMAJIbHOE YHCJIoO 0aiioB — 40;

['padrueckas yacth - MakCcUManbHOE YUCIIO OaiioB — 40;

OTBeThI Ha BOMPOCHI - MAKCUMaJIbHOE YK CIIo 0aiioB — 20;

100-90 6anioB — COOTBETCTBYIOT OIIEHKE «OTIUYHON

89 -70 6amIoB — COOTBETCTBYIOT OIIEHKE «XOPOIIIOY

69-60 6ayI0B — COOTBETCTBYIOT OIIEHKE «YJIOBJIETBOPUTEIHHO»



[Ipunoxenue 2

MUHHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOM ®EJEPALIN

dezepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUS

«/lanbHeBOCTOUYHBIN (eaepaibHbIil YHUBEPCUTET)
(IBDY)

NHKEHEPHAS IIIKOJIA

®OH/J ONEHOYHbLIX CPEACTB
no qucuniinie «KoHcTpyupoBaHue M NPOEeKTHPOBAHNE KOTJI0B MAJIOH
MOIIHOCTID)
Hanpasaenune noarorosku 08.04.01 CrpourenbcTBo
Marucrepckas rmporpaMmma
«Tennora3zocHadxeHne U BEHTUIISLUS
dopmMa NOArOTOBKYU OYHAS

BaaauBocToK
2019



Macnopt

q)OHI[a OLICHOYHBLIX CPEACTB
o AMCOMIIJIMHE «KOHCprI/lpOBaHl/Ie U NMMPOCKTUPOBAHUE KOTJIOB MaJioi
MOIIMHOCTH», IIPAKTUYCCKUC 3aHATHUA

(HaI/IMCHOBaHI/Ie JUCHHIIIMHBI, BUJ] HpaKTI/IKI/I)

Koa u ¢popmysupoBka
KOMIIETeHIIHHT

9Tanbl (1)0pMI/IpOBaHI/Iﬂ KOMIICTCHIUHA

OIIK-4 Cnocoben
HCIIOJIB30BaTh U

HOpPMATHBHYI0O 0a3y B 00JacTM  HMHKECHEPHBIX
U3bICKAHUM, IIPUHLUIIOB IIPOCKTUPOBAHMS 3HaHUM,

pa3pabatbIBaTh 3uaet COOPYKEHHM, NH)XEHEPHBIX CUCTEM M 000pYAOBaHUSA,
MIPOEKTHYIO, IUTAHUPOBKH U 3aCTPONKHU HACEIEHHBIX MECT.
pacropsAUTCIEHYTO HCIIOJIb30BaTh HOPMATHUBHBIC MPABOBBIC JOKYMEHTHI B
AOKYMCHTAIIHIO, a Ymeer 1poheCCUOHATBLHOMN EATENBHOCTH.
;21;::6?;2?303%53 CIIOCOOHOCTBIO  OCYLIECTBIISITH  TOUCK, XpaHEHHUE,
HOPMATHABHEIX 00paboTKy M aHanu3 HHGOpPMAIMU M3 Pa3TMYHBIX
IIPBOBHIX AKTOB B UCTOYHUKOB U 0a3 MJaHHBIX, MPEACTaBIAThH €€ B
0671ACTH CTPOHTEMBHOI | Brazcer TpedyeMoM dopmare c UCTIOJIb30BaHUEM
OTPACITH H HKHTHIITHO- I/IH(bopMam:IOHHLIx, KOMIIBIOTEPHBIX U CETEBBIX
KOMMYHAaJIbHOT'O TEXHOTIOTHH.
X031CTBA
HOpMaTUBHYI0 0a3y B o00jacTM  WH)XKEHEPHBIX
3HaeT W3BbICKaHWM, NPUHUMUIIOB MPOEKTUPOBAHUS 3IaHUM,
COOPYKEHHM, NHKEHEPHBIX CUCTEM U 000pyA0BaHUS.
MK-3 CriocoGen IPOBOJIUTH MpeIBapUTEIIbHOE TEXHHKO-
e ———— HIKOHOMHYECKOE OOOCHOBaHHME IPOEKTHBIX PEIICHUH,
paBOTE 110 pa3pabaThIBaTh MPOCKTHYIO M PAO0YYI0 TEXHHUYECKYIO
P OCKTHPOBAHHIO JOKYMEHTALUI0, 0POPMIISTh 3aKOHUEHHBIE MPOEKTHO-
CHCTOM Ymeer KOHCTPYKTOPCKHE paboThl, KOHTPOJIHPOBATh
OO a30CHAGKCHISL I COOTBETCTBHE pa3pabaTbiBaeMbIX  MPOEKTOB U
BeHTHJIALIH 3aHil, TEXHUYECKON MOKYMEHTAlluu 3a/JaHul0, CTaHIapTaM,
. TEXHUYECKUM YCJIOBUSIM W JPYTMM HOPMAaTHBHBIM
coop y.).KeHHH’ JIOKyMEHTaM.
HaceJIEHHBIX MECT
METOJIaMuU CUCTEM aBTOMATHU3UPOBAHHOTO
Bnaneer POEKTHPOBAHUS U M3bICKaHUs 00BEKTOB
npohecCuOHaTBbHOM NeSTEIbHOCTH.
TIK-4 Crocoben METOJIbl ~ MPOEKTUPOBAHUS  MHXKEHEPHBIX  CHUCTEM
OCYILICCTBIIATL 1 3Haer 30aHUM U COOPYKEHHMM, UX KOHCTPYKTHUBHBIX
KOHTPOJIMpOBATL 3JIEMEHTOB, BKJIIOYasi METOJAUKHU PAacYeTOB.
MIpOBEICHUE
pac4y€THOro
000CHOBaHHS Vieer paboTath ¢ IPOQECCHOHATBHBIMU MPOrpaMMaMH s

TEXHUYECKUX PEIICHUN
CUCTEM

MH)KEHEPHBIX pacueToB U rpaduyeckux pador.




TEIUIOra30CHA0KEHUS U

BEHTWIAINU
1 Bnaneer

TEXHOJOTHEeH MPOEKTHUPOBAHUS KOMOWHHUPOBAHHBIX,
ABTOMATU3MPOBAHHBIX, JHEProcOeperarmx CUCTEM

OBK

KOHTPO.Ib JOCTUXKEHUS LEJEN KYPCA
«KoHcTpyHpoBaHHe H NPOCKTHPOBAHUE KOTJI0B MAJIO MOLIIHOCTH

Ne | KoHTpomupyembie MOTYITH/ pa3ieibl OrieHOYHBIE CPECTBA -
/ TEMBI TUCTIUTUTAHBI Konpr 1 sTamnst HauMEHOBaHHUE
n/ dhopMupoBaHUS TEeKYIIUH MPOMEKY
n KOMITETEHIINI KOHTPOJIb TOYHAs
aTTecTail
usi
1 | KoHCTpYyKTHBHBIE 0COOEHHOCTH OIIK-4 3Haer vO-3 1,2,3
COBPEMEHHBIX TEINIOTEHEPATOPOB VMeer [IP-12, TIP-13 | 4-9
MaJIoil MOIIHOCTH, UX TEXHUYECKUE Braneer TIP-12, TIP- 110
XapaKTEPUCTHKHU COTJIACHO 13
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ConepxaHue MeTOAHYECKHX PEKOMEHIAM,

onpeaeJsIOIUX NPOUeAYyPbl OLEeHUBAHUS Pe3y/JIbTATOB OCBOCHUS
AMCHHUILUIHHBI (MPaKTUKH) « KOHCTpynpoBaHue M MPOEKTUPOBAHNE KOTJIOB
MaJI0H MOIIIHOCTID)

Texymas arrecTaums cTyAeHTOB. Tekymias arTecTanus CTYIEHTOB IO
muctuminHe  «KoHCTpyupoBaHWEe W TPOEKTUPOBAHME KOTJIOB — Majou
MOIITHOCTU» TPOBOAMUTCS B COOTBETCTBUU C JIOKAJIBHBIMH HOPMATHBHBIMU
aktamu JIBDY u saBisieTcs 00s13aTeNbHOM.

Texymas arrectams mno  guciuminHe  «KoHCTpynpoBaHuwe |
MPOEKTUPOBAHKUE KOTJIOB MaJIOM MOIIHOCTH» MPOBOAUTCS B (hOPME KOHTPOJIBHBIX
MEpPOTIPUATUNA: JOKJIAJ B TPE3EHTAMOHHOW (opme, 0OCyKIeHue pe3yJbTaToB
pacyeTa, AOKJIaJl B MPE3eHTAIIMOHHON (opMe, TUCKYCCHs, MTPeACTaBIeHnE paOOThI
Ha [IK ¢ ucnosb3oBanueM mnpodeccuoHaIbHBIX MPOrpammM, 3allluTa KypcOBOI'O
IPOEKTa, MO OLCHUBAHHUIO (PAKTUUYECKUX pPE3YyJbTaTOB OOy4EHHs CTYJIEHTOB U
OCYIIECTBIISICTCS BEAYLIUM MPENOaBATEIIEM.

OObeKkTamMu OIICHUBAHUSI BHICTYTIAIOT:
- yyeOHasi AMCUMIUIMHA (AKTUBHOCTh Ha 3aHATHUSAX, CBOCBPEMEHHOCTb
BBIMIOJTHEHNUS DPA3JMYHBIX BHJOB 3a/JaHUN, IOCEIIAaeMOCTh BCEX BHJOB
3aHATHI MO aTTecTyeMOM AUCIUIUIMHE) - OLEHUBAeTCA OajulaMH B IUJIaHE —
pPEUTHHTE TUCIUILIAHEI;
- CTeNneHb YCBOEHHU TeopeTHYeCKHX 3HAHMIT — OIICHUBACTCS 10 JJOKJIagaM
B IIPE3EHTALIMOHHON (popMe, AUCKYCCUU;

- YPOBeHb OBJIAJleHUs] NMPAKTUYECKUMH YMEHHMSIMHM U HABBIKAMH I10
BCEM BHJIaM y4eOHOI paboThl - OIEHMBAETCS MO JOKJIaJaM B MPE3EHTALMOHHON
dbopme, TUCKyCCUsM, BBIBOJAM TI0 TeME, 00CY X IACHUEM pe3yJIbTaTOB Pacuera;

- pe3yJbTaThl CAMOCTOSITEIbHOI Pad0Thl OLIEHUBAIOTCSA IO MPEJCTABICHUIO
pa6otsl Ha 1K ¢ ucnons3oBanueM mpoQeccuoHaTBHBIX TPOTPAMM.

HpOME)KyTO‘-IHaH aTTeCcranusa CTyJA€CHTOB.

[TpomexxyTounas aTTecTalus CTYJICHTOB 10 JUCLATIIAHE
«KoHCTpynpoBaHHE UM MNPOCKTUPOBAHME KOTJIOB Majoll  MOIIHOCTH»
IPOBOJAUTCS. B COOTBETCTBUHU C JIOKAJIbHBIMUA HOpMATUBHBIMU akTaMu JIBDY u
SIBJISIETCS 00SA3aTEIILHOM.

[IpomexxyTOuHOM arTecTaured NpeayCMOTPEH dK3aMEH MO AUCIUILIMHE
B (popMe O0TBETOB Ha BOIIPOCHI IK3aMEHAITMOHHBIX OUJIETOB YCTHOU (opme.

Ilepeuenn oueHouHbIX cpeacTB (OC), HCNOIb3yeMbIi IPU U3YyYEeHUU
aucUnInHbl «KoHecTpynpoBaHue u NpoeKTUPOBAHUE KOTJIOB MAJIOM
MOIIIHOCTH) BO BTOPOM ceMecTpe.

YO-3 — gokiag i cooOlleHre B MPe3eHTaluOHHON popMe, AUCKyCCus,
MOJIEMHKA, TUCITYT, 1€0aThI.



TeMbl TOKIIa0B, COOOICHUMN:

1.
2.

e

KoHcTpyKIMy TBEpAOTOIUIMBHBIX KOTJIOB C PYYHBIM 00CTYKHUBaHUEM.
KoMMoHOBKH TEMI000MEHHBIX TOBEPXHOCTEN TBEPAOTOIIIMBHBIX KOTIIOB
MaJioll MOIITHOCTH, POMBILIIEHHOTO U3TOTOBJICHHUS.

. Ouenka TernoBoi 3(hPEeKTUBHOCTH KUJIKOTOIIIUBHBIX KOTJIOB,

BBIITYCKAEMbIX POCCHMCKUMU U 3apyOEIKHBIMU TIPOU3BOIUTCIISIMH.
OcoOeHHOCTH TIpoliecca BOCIUIAMEHEHUS U TOPEHUS TBEPAOTO TOILUIMBA B
HETOJBMYKHOM CJIO€.

MeToauKa pacueTa COCTABIISIFOIIUX TEIJIOBOTO OajlaHca KOoTJa.
Oco0eHHOCTH KOHCTPYKITUH TEIJI000MEHHBIX ITOBEPXHOCTEH TONKH H
ra30Xx0/10B XMJIKOTOIUIMBHBIX M TBEPAOTOIIMBHBIX KOTJIOB.

Mertoauka pacuyera 00beMOB BO3yXa U MPOAYKTOB CTOPAHMS B KOTJIAX.

. OCHOBHBIE MOJIOKEHUS MPOEKTUPOBAHUS U Pa3paOOTKU FMAPABINYECKON

CXEMBbI KOTJIA.
KOHCTPYKTI/IBHBIG HCITIOJHCHHMA KOHBCKTHUBHBIX I'a30X040B U UX BJIIMAHHUC Ha
A9POANHAMHUYCCKOC COIMPOTHUBJICHHUEC KOTJIOB.

ITP-4 - Pedepartsl, katanoru 000py10BaHUS.
Tewmsl pepepaToB:
- O630p KOHCTPYKLHH KOTJIOB MaJIOM MOILIHOCTH:

l.
2.
3.

KoHCTpyKIMu TONOK TBEPAOTOIUIMBHBIX KOTJIOB.
KoHcTpyKIny TOMOK KUAKOTOIUIMBHBIX KOTJIOB
KoncTpykuuu razoxoos.

- [IpuGopHBIi mapk AJis TEMIOTEXHUYECKUX UCTIBITAHUNA KOTIIOArperaToB

IIP-12, ITP-13 IIpoeKT - BKJIKYAaeT pacyeTHO-rpaguuecKyo padboty u
TBOPYECKOe 3aJaHNe.

TeMbl MHAUBHUYATbHBIX MPOEKTOB, UMEIOIINX PACUETHO-TPAPUUECKYIO YaCTh:

l.

2.

Pazpaborats npoekT xuakoTomuBHoro kotina ¥YBKa-1,25. TommBo-ma3yT
CEPHUCTBIM.

Pazpabortars npoekT xkuakoTominBHoro kotia Y BKa-1,6. TornBo-ma3yT
CEPHHUCTBIM.

. Pazpaborars npoekT xuakoToruBHoro kotia Y BKa-2. TornuBo-mMa3yt

MaJIOCEPHUCTBIN.
Pazpaborars npoekT xuakoTorinBHoro kotia Y BKa-2,5. TomuBo-ma3yT
CEPHUCTBIM.

. Pa3paborars npoekT xxuakoTormBHoro kotia Y BKa-2,5. TormmBo-ma3yT

BBICOKOCEPHHUCTBIN.

Pazpaborats npoekT xuakoTorimBHoro kotia YBKa-3,15. Tommgo-
JU3€EJIbHOE TOILIUBO.

Pazpaborats npoekT xuakoTormuBHoro kotina Y BKa-4,0-95/70. Tomnmmso-
Ma3yT CEPHUCTHIN.



8. PaspaboTtath MpoekT XuaAKoTorIMBHOTO KoTina Y BKa-4-115/70.Tommuso-
Ma3yT CEPHUCTBIM.

9. Pazpabortarh npoekT TBepAoTOIIUBHOTO KoTia KBM-1,25.TornuBo-0ypoiit
yroJib 11aBjIOBCKOro MECTOPOXKAECHUS.

10.Pa3zpaboTaTh npoekT TBepAoTOIIMBHOrO KoTia KBm-1,25. ToruBo-
KaMEHHBIN yroiab HeproHrpUHCKOTO MECTOPOKACHUS.

11.Pa3paboTaTh npoekT TBepaoToruBHOro kotia KBm-2,3. TormnuBo-0yphrit
yroJib [1aB10OBCKOr0 MECTOPOKIAECHUS.

12.Pa3zpaboTaTh MpoeKT TBepAoTOIIMBHOTO KOTiia KBM-2,3. TommuBo-
KaMEHHBIN yrojb HeproHrpuHCKOro MECTOPOKICHUS.

13.Pa3paboTtaTs mpoekT TBepaoToIMBHOrO Kotia KBwm-2,3. Tomnmuso-
KaMEHHBIN yrojb Mapku /JI.

14.Pa3paboTtath mpoekT TBepaAoTorumBHOTO KOoTiIa KBM-3,0. TormmmBo-0yphiii
yroib [1aBI0BCKOro MeCTOpOXKACHUS.

15.Pa3paborats mpoekT TBepaoTommBHOro kotia KBwm-3,0. Tommuso-
KaMEHHBIN yrojab HeproHrpuHCKOro MECTOPOKICHUS.

16.Pa3zpaboTaTh npoekT TBepaoTorIMBHOro kotia KBm-2,3. Toriuso-
KaMEHHBIN yrojb Mapku [

TBopueckoe 3axanue — pa3padoTaTh AJs1 KAKIO0TO 00BEKTA SHEProcOeperaome
AJIEMEHTBI KOHCTPYKIIUHU TOTOK U ra30X0/I0B.

IlepedyeHs BONPOCOB AJIs1 MIPOMEKYTOYHOM aTTECTALUA CTYACHTOB
1o aAucuuIuvinHe «KoHcTpyupoBaHue U NPOCKTHPOBAHUE KOTJI0B MAJIOi
MOIIIHOCTH

1. OcHOBHBIE THUIBI KOHCTPYKLIMI MEXaHM3UPOBAHHBIX TBEPAOTOIUIMBHBIX
KOTJIOB.

2. KoHcTpykuuu  KapoTpyOHBIX  JKUJIKOTOIUIMBHBIX  KOTJIOB — MaJlod
MOIIHOCTH.

3. KoHCTpyKTMBHAass =~ KOMIIOHOBKa TONKM M  Ta30XOJOB  KOTJa
IIPSAAMOYTOJIBHOIO MOIIEPEYHOIO CEUCHMUS.

4. T'opeHue TBEpAOIro TOIUIMBA B TOMKE C PYYHBIM 00CITYKUBAHUEM.

5. Ounenka TemaoBoil 3pPEeKTUBHOCTH TBEPAOTOIUIMBHBIX KOTJIOB C PYYHBIM
00CITyKUBaHUEM.

6. OcobeHHOCTH Ipolecca TOPEHNs HETIOABU)KHOT'O €105 B TOIKAX KOTJIOB C
HYPYIOLIEN MIaHKOU.

7. OcHOBHas KOHCTPYKTHBHasi CX€Ma TOIIOYHOI'O IIOJIOTHA C HAKJIOHHBIMHU
NIEPETATKUBAIOIINMHI KOJOCHUKAMM.

8. Ilpoumecchl  NOATNOTOBKM  3aXWIaHHWs  TOILNIMBA HA  HAKJIOHHBIX
[IEPETATKUBAIOIINX KOJIOCHUKAX.

9. VcnoBus, BauAONIME Ha JOCTHKEHHME TOPAIIETO TOIUIMBA IUIOLIATU
3epKaja ropeHus B npouecce HenpepsiBHOM mrypoBku HIIK.

10. Biusinue coctaBa TOIJIMBA Ha pabodyr0 Maccy, Ha MPOTSKEHHOCTh 30H
aKTUBHOTO TOPEHMS U BBITOpaHMs o4aroBbix octatkoB Ha HIIK.



11. Pacuer TemoBoro OanaHca KOTIa.

12. MeToiuka pacyeToB JAEUCTBUTENBHBIX OOBEMOB BO31yXa U IPOIYKTOB
CropaHusl.

13. MeToauka pacuera TEIUIOCOACPKAHUS IIMOBBIX Ta30B B 3aBUCUMOCTH OT
TeMIIepaTyphbl.

14. Onpenenenne TeOPETUUECKON U IEMCTBUTEIIBHON TEMIIEPATYPHI B TOIIKE.

15. Onpenenenue apaMeTpoB, ONpEeNEIIAOIIUX UHTEHCUBHOCTb
TErI000MeHa B TOTIKE.

16. Meroauka pacuera reOMETpUYECKUX XapaKTEPUCTUK TOIKH.

17. Meronuka pacuera yrioBoro kKod¢@uuueHTa TONOYHBIX IKPAHOB U HUX
TerI0BOM () (PEKTUBHOCTH.

18. Omnpenenenue cTeneHu Y€PHOTHI TOIKH.

19. Meronuka pacuera TemnepaTypsl ra30B Ha BBIXOJE U3 TOIIKH.

20. PacyeT reoOMETpHUECKUX XAPAKTEPUCTUK KOHBEKTUBHOTO I'a30X0/1a.

21. TennoBocnpusTHE Ta30X0/I0B 10 YPABHEHHUIO TEIJIOBOTO OanaHca.

22. Metonuka pacuera Kod(pdulMEeHTa TEIIOOTAAaYd KOHBEKIMHU B
ra3oxojax.

23. CymMapHasi  morjionjateiabHas CHOCOOHOCTh  TPEXaTOMHBIX  Ta30B
IIPOLYKTOB CTOPaHUS.

24. Ko duiment ocnabiieHuss Tydeld TpeXaTOMHBIMHU rasamu. Mertoauka
OIIPEICIICHMUS.

25. Pacuer TEpMOAMHAMUYECKHX XapaKTEPUCTUK TIa30BOr0 IMOTOKA U
KodhuIreHTa TemI00TIaYN H3TyUYEeHUEM B Ta30X0/1aX.

26. I'pado-aHanuTUYECKUN METOJ OINpEACNCHUs] TEMIIepaTypbl JbIMOBBIX
ra3oB 3a IIEPBBIM U BTOPBIM I'a30X0JaMHu.

27. HeBsi3ka TemI0BOro 0ajaHca KoTJa.

28. MeToanka TEIJIOBOrO pacdyera TOIMOK >KapOTPYOHBIX KUAKOTOIUIMBHBIX
KOTJIOB.

29. Pacuer TemnooOMeHa B KOHBEKTHMBHBIX TIa30XoJax KapoTpyOHBIX
AKUJIKOTOIUTMBHBIX KOTJIOB.

30. [IpyHMD TPOETUPOBAHUS U pacyeTa BEPTUKAIBHBIX KapOTPYOHBIX
TBEPIOTOTUIMBHBIX KOTJIOB.

31. Ilytu uHTeHCcHUPUKAUMU TEIUIOOOMEHAa B KOHBEKTHMBHBIX Ta30X0Jlax
BEPTUKAJIbHBIX KapOTPYOHBIX TBEPIOTOIIIUBHBIX KOTJIAX.

32. IIpuHIMI TPOEKTUPOBAHUS THIPABIMUECKON CXEMBbI KOTJIA.

33. PacyeT MECTHBIX THIPABINYECKUX CONPOTUBIIEHUI U HA TPEHUE.

34. MeTtorKa rHApaBIMYECKOr0 pacyeTa CONPOTHBIEHUM KOHCTPYKTHBHBIX
3JIEMEHTOB KOTJIA.

35. O6uiee ruapaBINYECKOE CONPOTUBIEHUE KOTIA.

36. [IpyHuMn pacdera a’pOJIUHAMHYECKHX COIMPOTUBIICHUNA KOHBEKTHBHBIX
ra3oxo/10B.

37. O01ee adpoAMHAMUYECKOE COMPOTUBIICHHE Ta30BOT0 TPaKTa KOTJA.

38. MeToibl MOBBIMIEHUS TEMJIOBOM A(P(EKTUBHOCTH KOTIOB  MaJlOl
MOIIIHOCTH C NPSAMOYTOJIbHBIM MONEPEYHBIM CEYEHUEM TOTKHU.

39. KOHCTpYKTUBHBIE HCIIOJHEHUSI TOBEPXHOCTH HAarpeBa B TOIKE H



KOHBEKTHUBHBIX Ta30X0JaX, OO0ECIEeYMBAIOMINX HWHTCHCH(PHUKAIUIO TPOIECCOB
TEIJI000MEHa.

40. Meroauka onpeaeneHus yBeJlInueHus TerioBoi 3 PeKTuBHOCTH KOTIa.

41. OCHOBHBIE THUIBI KOHCTPYKIIUA MEXaHU3UPOBAHHBIX TBEPAOTOILIMBHBIX
KOTJIOB.

42. KOHCTpYKIIMK ~ KapOTPYOHBIX  SKUJIKOTOIUIMBHBIX  KOTJIOB  MaJloM
MOIIHOCTH.

43. KoHCTpyKTMBHasi ~ KOMIIOHOBKa  TONKM M  ra3oXoJOoB  KOTJa
IPSIMOYTOJILHOTO MOMEPEYHOIO CEUCHMUS.

44. I'openune TBEpAOro TOIUIMBA B TOTIKE C PYYHBIM 00CITYKMBAHUEM.

45. OueHka TermioBoi 3(pGEeKTUBHOCTH TBEPOTOIIIUBHBIX KOTJIOB C PYYHBIM
00CITyKHUBAaHUEM.

46. OcoOeHHOCTH TIpoliecca TOPEHUSI HEMOIBMYKHOTO CJIOSl B TOIIKAX KOTJIOB C
LIyPYIOIIEN TUIAHKOM.

47. OcHOBHAsi KOHCTPYKTHBHAsl CXE€Ma TOMOYHOIrO MOJOTHA C HAKJIOHHBIMU
NEPETATKUBAIOIINMHI KOJOCHUKAMM.

48. IIpouecchl  MOATOTOBKM  3aKUTaHUS  TOIUIMBA  HA  HAKIIOHHBIX
NEPETATKUBAIOIINX KOJIOCHUKAX.

49. YcioBus, BIMAIOIIME HAa JOCTH)KEHUE TOPSIIETO TOIUIMBA IUIOLIAIN
3epKaja ropeHus B mpoliecce HerpepsiBHOM mypoBku HITK.

50. Bausinue coctaBa TOIUIMBA Ha pabOuyyl0 MaccCy, Ha MPOTSKEHHOCTh 30H
AKTUBHOI'O TOPEHU U BBINOpAaHUs 04aroBbix octatkoB Ha HITK.

51. Pacuer TemoBoro 6ananca KotJia.

52. MeTouka pacyeToB NIEWCTBUTEIBHBIX OOBEMOB BO3AyXa M MPOAYKTOB
CropaHus.

53. MeToauka pacuera TEIIOCOAEPHKAHUS TBIMOBBIX Ta30B B 3aBUCUMOCTH OT

TeMIIepaTyphbl.
54. OnpeneneHue TEOPETUYECKON U IEUCTBUTEIBHON TEMIIEPATYPhI B TOIIKE.
55. Onpenenenue apaMeTpPoB, OIIPEIEIISIOIIUX MHTEHCUBHOCTb

TEMI000MeHa B TOTKE.

56. Meroauka pacuera reoOMETpUYECKUX XapaKTEPUCTUK TOIKH.

57. Metoauka pacyera yrioBoro ko3@QuiiMeHTa TOMOYHBIX SKPAaHOB U UX
Ter10BOM A(h(PEKTUBHOCTH.

58. OmnpeneneHue CTeneHy YepHOTHI TOTKH.

59. Meroauka pacuera TeMnepaTypbl ra30B Ha BBIXOJE U3 TOIKHU.

60. Pacuet reoMeTpuyeCKUX XapaKTEPUCTUK KOHBEKTUBHOT'O T'a30X0/1a.

61. TeruoBocpusiTHE Ta30X0A0B 110 YPABHEHHUIO TEIUIOBOTO OanaHca.

62. Metonuka pacdera KoO3(p(GUIMEHTa TEIUIOOTAAYd KOHBEKIIMH B
ra3oxojax.

63. CymMmMapHasi  TOTJIOIIATENIbHAsT ~ CIOCOOHOCTh  TPEXaTOMHBIX  Ta30B
IPOJIYKTOB CTOpPaHHS.

64. Koapdumment ocnabienust Jyded TpexaTOMHBIMU Ta3zamu. MeTonuka
onpeeaeHusl.

65. Pacuer TepMOIMHAMMYECKMX XapaKTEpPUCTHUK TIa30BOr0 IMOTOKAa U
Koa(duIMeHTa TeMI00TIaYN U3TYUYEHUEM B ra30X0/1axX.



66. I'pado-ananutudeckuii MeTOA OINpeAeNCHUs] TEMIEPATypbl JHIMOBBIX
ra3oB 3a IIEPBBIM U BTOPBIM I'a30X0JaMH.

67. HeBsi3ka TeraoBoro OagaHca KoTia.

68. MeToiKka TEIJIOBOrO pacyeTa TOMOK >KapOTPYyOHBIX KUIKOTOIIMBHBIX
KOTJIOB.

69. Pacuer TemnooOMeHa B KOHBEKTHUBHBIX Ta30XoAax KapoTPyOHbIX
XKUIKOTOIUINBHBIX KOTJIOB.

70. IlpyHUMO OpOETUPOBAaHUS W pacyeTa BEPTUKAIBHBIX KapOTPYyOHbIX
TBEPAOTOIUIMBHBIX KOTJIOB.

71.Ilytn wuHTeHcHU(UKALIUU TeImIooOMeHa B KOHBEKTHUBHBIX TIa30X0jax
BEPTHUKAJIBHBIX XKapOTPYOHBIX TBEPAOTOILIUBHBIX KOTJIAX.

72. IlpyuHIMI TPOEKTUPOBAHMS THIPABIMUECKON CXEMBbI KOTJIA.

73. PacdyeTr MECTHBIX TMIPABINYECKUX CONPOTUBIICHUM U HA TPEHHE.

74. MeTtoauKa TMAPABIMYECKOTO pacyeTa CONPOTUBICHUN KOHCTPYKTHMBHBIX
AJIIEMEHTOB KOTJIA.

75. O01ee ruapaBIndecKoe COMMPOTURICHUE KOTIIA.

76. [IlpuHIMn pacyera a’pOAMHAMHYECKHUX COINPOTUBICHUN KOHBEKTHUBHBIX
ra3oxoJioB.

77. O011ee a3poJMHAMUYECKOE CONPOTUBIIEHUE Ia30BOI0 TPAKTA KOTJIA.

78. MeToapl  TOBBIICHHWS TEIUIOBOM A()QPEKTUBHOCTH KOTJIOB  Majoi
MOIIIHOCTH C MPSAMOYTOJIBHBIM MONEPEYHBIM CEYEHUEM TOIIKHU.

79. KOHCTpYKTUBHBIE HCIIOJIHEHUS IOBEPXHOCTH HarpeBa B TONKE U
KOHBEKTHUBHBIX Ta30X0JaX, OO0ECHEeUMBAIOIIMX HWHTCHCU(PUKAUIO IPOLIECCOB
Ter10o0MeHa.

80. Meronuka onpeaeneHus yBeInyeHs TermaoBor 3 (HEeKTUBHOCTH KOTJIA.

KpnTepml BBICTABJICHHUSA OHCHKH CTYJACHTY Ha 3K3aMCHE
o AMCIOMIIJIMHE «KOHCprI/IpOBaHHe H MPOCKTHUPOBAHUE KOTJ/IOB MaJjiou

MOITHOCTH> .
banbl Onenka TpedoBanus k cpopMHUPOBAHHBIM KOMIIECTCHIMAM
(peTuHrOB JIK3aMeHa Lonucame oyenky 6 coomeemcmeuu ¢ KOMnemeHyusMu.
oif o1leHKH) |(cTaHgapTHas) Ilpussasamo k ducyuniune

OLeHKa «OTJIIMYHO» BBICTABISAECTCA CTYACHTY, €CIH OH
rIyOOKO W TPOYHO YCBOWUJ MPOTPAMMHBIM Martepual,
100-86 MCYEPNBIBAONIE, IOCIEAOBATENIBHO, YETKO M JIOTHYECKH
CTPOMHO €r0 HU3JIaraeT, YMEET TECHO YBS3BIBATH TEOPHIO C
MPAKTUKOM, CBOOOAHO CHpaBIsETCS C 3aJadaMH, BOIPOCaAMHU
«omauyHoy | M JAPYTUMH BUJAMU TPUMEHEHUSI 3HAHWUM, TMpPUYEM HE
3aTpyJIHSETCS C OTBETOM IMPH BUIOM3MEHEHHH 3aJaHUi,
UCTIOJIB3YeT B  OTBETE MaTepuasl  MOHOTPaPUUECKOM
JTUTEPaTyphl, MPABUIHLHO 0OOCHOBBIBAET MPUHITOE PEIICHNUE,
BJIQJICET PAa3HOCTOPOHHMMH HAaBBIKAMA U  TpUEMaMH
BBIMIOJTHEHHSI MPAKTUYECKUX 3a]1a4.




O1LieHKa «XOPOLIO» BBICTABIISETCS CTYICHTY, €CIIH OH TBEPO
3HAaeT MaTepHa, TPaMOTHO U 0 CYNIECTBY H3JIaraeT ero, He
85- 76 JIOIyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC,
«xopoutor NPAaBUILHO TMPHUMEHSIET TEOPSTUYECKUE TMOJOKEHHUS MpPH
peIICHHH TPAKTHYECKUX BOMPOCOB W  3ajad, BIajeeT
HEOOXOIMMBIMH HAaBBIKAMH U IPUEMAMH HX BBIIOIHECHHUS.

OI.[GHKa «YAOBJICTBOPUTCIIBHO» BBICTABIIICTCA CTYACHTY,
€CJIM OH UMECT 3HAHUA TOJBKO OCHOBHOI'O MaTtc€puajia, HO HC

75-61 YCBOWJI €ro AeTalei, AOMyCKAeT HETOYHOCTH, HEIOCTATOUYHO
«y0oenemeo- | MpaBUIIbHBIE  (QOPMYJIMPOBKHM, HApyIICHUS JIOTUYECKON
pumenbHo» MOCJIEIOBATEIbHOCTH B MB3JIOKEHUHM  IPOrPAMMHOrO

MaTepuasga, HCIBITHIBAET 3aTPYyAHEHUS IPHU BBIOJHEHUH
IPAaKTUYECKUX paboT.

OlLleHKa «HEYIOBJIETBOPUTEIHHO» BBICTABISIETCS CTYJICHTY,
KOTOPBI HE 3HAeT 3HAYUTEIbHOW YacTH MIPOrpPaMMHOTO

60-50 MaTepuana, JIOITyCKaeT CYILLECTBEHHbIE OLINOKH,
HEYBEPEHHO, C OONBIIMMHU 3aTPyIHEHUSMH BBIOJTHICT
«Hey0081ema
NpakTUYeCKue  PabOTHI. Kak  mpasuro, OLIEHKa
opumenbHoy

«HEYIOBJIETBOPUTEILHO» CTABUTCS CTYJACHTAM, KOTOpPHIE HE
MOI‘yT HpO,[[OH)KI/ITI: 06y‘1€HPIC 663 JOITOJIHUTCIIBbHBIX
3aHSATHUM MO COOTBETCTBYIONIECH NUCIUILIIMHE.

Kpurtepun oneHKH TBOpUYeCKOe 3a7aHNe, pacueTHO-Tpaduyeckoe, KypcoBoii
MPOeKT

v 100-86 GaymioB BBICTABIISIETCS CTYJICHTY, €CJIM MPOJASMOHCTPUPOBAHO
3HAaHME W BJAJICHHE HABBIKAMU CAMOCTOSITEIBHOM MPOEKTHO-UCCIIEN0BATEIbCKON
paboThl MO T€Me MPOEKTUPOBAHMS; METOJAMU M IPHEMaMHU aHalIM3a Pa3IMYHbIX
BApUAHTOB pacueTra M OTaloOB IMPOEKTUPOBAHUS, NPUMEHSEMbIX HA MPAKTHKE.
PaGora BbIlONHEHa B COOTBETCTBUU C JCHCTBYIOIIMMU HOpPMAaTWBaMH U
TEXHUYECKUMHU  YCIOBUSAMM. Hcnonp30BaHbl  COBPEMEHHBIE  KOHCTPYKLHH
OTEYECTBEHHOI'0 U 3apy0eKHOT0 MPOou3BOACTBa. PAKTUUECKUX OIIUOOK HET.

v' 85-76 O0amioB BBICTABIAETCA CTYAEHTY, €CIU IPOAEMOHCTPUPOBAHO
3HAaHME W BJAJICHHE HaBbIKAMU CAMOCTOSITEIBHOM MPOEKTHO-UCCIIEN0BATEIbCKON
paboThl MO TEME NPOEKTHPOBAHUSA; METOAAMHU M NPUEMAMM AaHAJIM3a Pa3IMYHBIX
BApUAHTOB pacyeTa U STaloB MPOEKTUPOBAHUS, IPUMEHSAEMbIX Ha MPAKTHKE MpU
TOM JOmylieHo He Oojee 1 ommOku. PaGora BBINMOJHEHA B COOTBETCTBUM C
JNEUCTBYIOIIMMHA HOPMAaTHUBaMHU W TEXHUYECKUMH YCIOBUAMHU. Vcronb30BaHbI
COBPEMEHHBIE KOHCTPYKIMM OTEYECTBEHHOTO0 M 3apyO0eXHOro NpPOU3BOJICTBA.
DaKTUYECKUX OMHUOOK HET.

v 75-61 GawioB BBICTABISACTCS CTYACHTY, €CJIM MPOJCMOHCTPHPOBAHO
3HaHHE W BJAJICHHE HAaBBIKAMU CAMOCTOSITEIBHOW MPOEKTHO-UCCIIEI0BATEIbCKON
paboThl MO T€MEe MPOEKTUPOBAHMS; METOJAMU M IPHUEMaMHU aHalIM3a Pa3IMYHbIX
BApUAHTOB pacyeTa U 3TAloB MPOEKTUPOBAHUS, IPUMEHAEMbIX Ha MPAKTUKE MPU



TOM JOMyIIeHO He Oojee 2 ommbok. PabGoTa BBIMOTHEHA B COOTBETCTBUM C
JNEUCTBYIOIIIUMUA HOPMAaTHUBAaMU MU TEXHUYECKUMU YCIOBUSMHU. Vcronab30BaHBI
COBPEMEHHBIC KOHCTPYKIIMM OTEUECTBEHHOIO U 3apyOeXHOr0o MpPOM3BOACTBA.
dakTUYECKUX OMUOOK HET.

v 60-50 OamwioB -  BHICTaBIseTCs  CTYIEHTY, €COM  IPOEKTHO-
UCCIIeIOBATEeNhCKON paboTa mpencTaBiseT coO0M CKOMUPOBAHHBIA MaTepua, He
COOTBETCTBYIOIIMM TeMe MpoeKTa 0e3 JOKHOTO aHalu3a BapUAHTOB MPOECKTHBIX
pemienuid. Jlonmymieno Tpu unu  Oosnee Tpex omubOok. HanexHocte wu
3¢ (HEKTUBHOCTH 3aITPOCKTUPOBAHHBIX CUCTEM BBI3BIBAET COMHEHHE.

KpuTtepun oueHku A0K/Jaa1a Wiu pedepara, cOOOIIEHU BBINOJTHEHHBIX
B (popMe npeseHTanmii:

v' 100-86 0amioB BBICTABISETCS CTYIEHTY, €CIIM CTYACHT BBIPA3HUI CBOE
MHEHHE 10 CQOpPMYJIMPOBAHHOM MpoOsieMe, apryMEHTUpPOBal €ro, TOYHO
ONpEIEINB €€ COJAEPKAHUE U COoCTaBIsitolue. M3yunin MeTopl U IpUeMbl aHaIKu3a
pa3IMyYHBIX IPOrpaMM pacueTa M 3TAlOB JHEProcOEepeKeHUs, NPUMEHSEMbIX B
pa3pabatrbeiBaeMbIX cuctemax, 3HakoM c¢ mnojoxeHusimu CII u CHull, 3naer
OTCUYECTBEHHOE U 3apy0ekHOe 000pyA0BaHUE, €TI0 JIOCTOMHCTBA M HEJOCTATKH.

v' 85-76 - GanoB BBICTABISIETCS CTYJIEHTY, €CJIM OH apryMEHTUPOBAJ CBOE
MHEHHE 0 cHOpMyITHPOBAHHOW MpoOIEeMe, TOUHO ONPEIECINB €€ COACpKAaHUE U
COCTABJISIIOLIME XAPAaKTEPU3YIOTCS CMBICIOBOM II€JIBHOCTBIO, CBS3HOCTBIO U
MOCJIEIOBATENbHOCTBIO U3JIOKEHMSI; JONylIeHo He Oosiee 1 omubOku mnpu
OOBSICHEHUH CMBICIIa WIIH COJIEP>KAHUS ITPOOIIEMBI.

v’ 75-61 Ga/IOB BBICTABIISICTCS CTY/ACHTY, €CIIH OH MPOBOJMT JOCTATOYHO
CaMOCTOATENIbHBI aHAJIM3 OCHOBHBIX 3TallOB M CMBICIOBBIX COCTaBIISIOIIMX
npoOiemMbl; TOHUMAaeT 0a30Bble OCHOBBI M TEOPETHYECKOe OOOCHOBAaHUE
BbIOpaHHOW TeMbl. [IpuBIEYEeHBI OCHOBHBIE HCTOYHHKH IO pPacCMaTpUBaeMOU
teme. [JonymeHo He Oosiee 2 OMMOOK B CMBICIE WIH COJIEPKAHUHM MPOOIEMBI,
odopmiieHUU PabOTHI

v 60-50 GayuTOB BBICTABIISCTCS CTYICHTY, €CIIM €ro paboTa IpeacTaBisieT
co0o0il TepecKa3aHHbI MM MOJIHOCTBIO IEPENHMCAHHBIM MCXOJHBIM TEKCT 0Oe3
KOMMEHTapueB W aHanu3a. He packpblTa CTpyKTypa M TeOpeTHYEcKas
cocraBistomas TeMbl. JlomymeHo Tpu WM 0ojiee TpeX OIIMOOK B CMBICIOBOM
COJIep’)KaHUU pacKpbIBaeMOU MPOoOIIeMbl, B 0(OPMIICHHH PAOOTHI.

KpnTepml OLHCHKH MPE3CHTAlINHA JOKJIana.



50-60 6aa10B

61-75 6a10B

76-85 0a110B

86-100 6ass10B

s
E (HeymoBJieTBOp | (yaOBJETBOpPHUTE (xopoo) (oTIIMYHO)
= HUTEJIbHO) JIbHO)
=)
Kputepuu Copep:kaHue KpuTepueB
[TpoGnema He [TpoGnema [IpoGnema packpsbITa. [TpoGnema
packpbITa. packpbITa He [IpoBenen ananus packpbITa
o OTCyTCTBYIOT HOJHOCTBIO. npobaemsl 0e3 HOJHOCTBIO.
= E BBIBOJIbI BriBoabl HE NIPUBJICUCHUSA IIpoBenen ananms
i < cenaHbl U/WIn JIOTIOJTHUTEIBHON npo0IeMBbl ¢
2 'S BBIBOJIBI HE nuteparypsl. He Bce NpUBJICUYCHUEM
S e 000CHOBaHbI BBIBOIbI CJICJIaHBl M/WIIM | TOTIOJIHUTEIBHOM
000CHOBaHbI JUTEPATYPHI.
BriBoab!
000CHOBaHbI
[TpencraBnsema | IlpeacraBisemas | [IpencraBnsemas [TpencraBnsemast
s uHpopManuss | HHpopMmanus He | WHpOpMAaNHs HE uHpOpManus
® JIOTHYECKH HE CHUCTEMAaTH3HpOBa | CUCTEMAaTHU3UPOBAHA U CHUCTEMaTH3UPOBa
= cBsa3aHa. He Ha W/WJIH HE MocJieZioBaTesbHa. Ha,
% UCTOJb30BaHbl | MocienoBarenbHa | Mcnonb3oBano Gosee 2 nocjenoBaTeIbHa
s npodeCCHOHANb | MCIIOJIB30BaHO |- | mpodeccnoHaIbHBIX U JIOTUYECKU
= HbIE€ TEPMUHbI 2 TEPMUHOB CBsI3aHA.
g npodeccuoHanbH Hcnonp3oBaHo
= BIX TEPMHHA Oonee 5
npodecCuoHANIbH
BIX TEPMHHOB
He Hcnonbs30BaHbI Hcnonws3oBanbl [Inpoko
UCTOJIb30BaHbl | TEXHOJIOTHHU texHosoruu Power Point. | ucronb3oBaHbl
= TEXHOJIOTUH Power Point He Ooitee 2 ook B TEXHOJIOTUH
aE Power Point. YaCcTHUYHO. 3-4 MIpeICTaBIsIEMOM (Power Point
= bonbie 4 OIMOKH B nHpopManuu ap.).
3 OIIMOOK B npecTaBIsieMoi OTCyTCTBYIOT
g npeACTaBIsieMo | HHpOpMaIuu OIMOKH B
it uHpOopMaIUN MIPEACTaBISIEMON
uHpOpMaLIUU
s Het orBetoB Ha | Tonbko OTBETHI OTBeThI Ha BOIIPOCHI OTBeThl Ha
; § BOIIPOCHI Ha 3JIEMEHTApHBIC | MOJHBIC W/MJIM YaCTUYHO | BOIIPOCHI TIOJTHEIE,
g = BOIIPOCHI MIOJTHBIE C MPUBHUICHUEM
= S IPUMEPOB W/HITH
< MOSICHEHU I




