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1. IlepeyeHb MJIAHUPYEMBbIX Pe3yJdbTATOB O0yYeHHUS MO AUCHUILIMHE (MOAYJ/II0), COOTHECEHHBIX C

IUIAHMPYEeMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeJbHOM NPOrpaMMbl

Tabnuya 1

Ne

| HaumenoBanue KOMIICTCHIIMHN

[InanupyemMsie pe3ynpTaThl 00yYeHHUs

ITpod

CCCHOHAJIbHBIC

1

[TK-3: crtocoOHOCTh MPOBOAUTD MTPEABAPHTEITE-
HOE TEXHUKO-3KOHOMHUYECKOE 000CHOBaHUE
MPOSKTHBIX PEHICHUM, pa3pabaThIBaTh MPOCKT-
HYIO ¥ pab04yr0 TEXHUUECKYIO JJOKYMEHTAIIUIO,
0 OpPMITATE 3aKOHYCHHBIC TIPOCKTHO-
KOHCTPYKTOPCKHE paOOThI, KOHTPOIUPOBATH
COOTBETCTBHE pa3pabaThIBAEMBbIX MPOEKTOB U
TEXHUYECKOH JOKYMEHTAIIUY 3aJIaHHI0, CTaH-
napTam,

TEXHUYECKUM YCIOBUSM U IPYTHM HOPMATHB-
HBIM JIOKyMEHTaM

3HaTh:

- OCHOBHEIE CBEJICHHUS O TOIUTMBHBIX PECypcax H
TOTUIMBHO-PHEPreTHUECKUX OanmaHcax Mupa,
Poccun, MecTto M poJib CUCTEM TEILIOCHAOXKE-
HUS B 9KOHOMUKE CTPaHbI;

- METOJBI M CIOCOOBI TIPOM3BOJICTBA TEILUIOBOM
SHEPrUM, HANpPaBACHHUS TEXHUYECKOU IMOJIMTHU-
KM, KOHCTPYKIIUH Pa3JIUYHBIX KOTJIOB M BCIIO-
MOTAaTEIBHOTO O00OPY/IOBAaHUS, MPOUCXOSIIUC
B HUX TTPOIIECCHI;

- TCIUIOBYIO CXEMY TEIJIOTCHEPUPYIOLINX yCTa-
HOBOK, METOJIbI UX pacueTa U OCHOBBI IIPOCKTHU-
pOBaHHS;

- METOAMKY pacdeTa TEXHOIKOHOMHUECKUX
pacxoloB, CBS3aHHBIX C IPOCKTHPOBAHHEM,
METOJIOM PEKOHCTPYKIIMM U 3KCILTyaTalueit
TEIUIOTCHEPUPYIOIIHUX YCTAaHOBOK, IYyTH DKOHO-
MHH TOILUIMBA U TEIJIOBON SHEPTHUU.

Ymern:

- BBITIOJTHATH MPOCKT TEIUIOTSHEPUPYIOICH
YCTaHOBKH JIJIS 33/IaHHOTO paifoHa TEeTIono-
TpeOJICHHUS.

Baaners:

- METOJAaMM pacueTa TEIUIOTCHEPUPYIOIIUX
YCTaHOBOK H 3JIEMEHTOB 000PYAOBaHUS;

- METOJaMH MPOCKTUPOBAHUS, BKJIIOYAsT METOL
BBIOOpA M ONTHUMH3AIMH THUTIA TEILIOTEHEPUPY-
IOIel YCTaHOBKH U TETJIOTEHEpaTopa;

- CITOCOOHOCTHIO TIPUMEHEHHS MTOJTyYEeHHBIX
TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX HABBI-
KOB IIpH IIpoekTupoBanuu TI'Y.

2. MecTo 1MCUMIIMHBI (MOXYJIsl) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

III/ICHI/IHJ'II/IHa ((TCHJ'IOFeHepI/IPYIOH_H/Ie YCTAaHOBKHU)» OTHOCUTCA K JUCHUIIJIMHAM Ba[ZI/IaTI/IBHOI\/'I 4a-

ctu 6510ka 1 yueOHOTro rrana (MoAyb PO UIHLHON HAPABIEHHOCTH ).

Tabnuya 2

Ne Haumenosanue IIpeniectByronue Tlocnenytomue
KOMTICTCHIIUU JIUCITUTLTAHBI JUCTIMTLTAHBI
[IpodeccuonanpHpIe
1 [IK-3 - MaTtemaruka - TermocHabxeHme

- UmxenepHas rpaduka

- Tepmoauaamugeckas 3¢-
(heKTUBHOCTPH TEIJIOBOTO
000pyTOBaHYSI U TETIIOMAC-

- ABTOMAaTH3aLMsI CUCTEM

- XUMHS TEII0ra30CHA0KEHNS U BEH-
- ®usuka TWIALUA

- 'mapaBnuka - OCHOBBI OpTaHU3AINH U

- TeopeTnueckue OCHOBBI YIPABICHUS B CTPOUTEIHLCTRE
TCIUIOTEXHUKHU




HEM

cO0OMEHHBIE TIPOLIECCHI B

- Hacocbl, BEHTUIIATOPHI,
KOMIIPECCOPHI

3.

O0beM IUCHMIIIUHBI

(Monyast) B

3a4Y€THBIX C€AMHHIAX ¢ YKa3aHueM KoOJIuYeCTBa

aKaJleMHYeCKHX YaCOB, BbII€JIEHHBIX HA KOHTAKTHYI0 padoTy o0y4yawuuxcs ¢ npenojaBareieM
(o Bu1aM y4eOHbIX 3aHSATHIT) 1 HA CAMOCTOSITEJILHYI0 Pa00Ty 00y4YarommXxcst

Tabmuya 3
Bu yueOHO paboThI Bcero gacos CemecTp 5
AyMTOpHAs KOHTaKTHasi padoTa (Bcero) 26 26
B TOM YHCIIE:
neKrroHHbIe 3auaTus (J13) 10 10
nabopaTtopHbie paboTsl (JIP) 8 8
npaktuaeckue 3anarus (I13) 8 8
BHeaynuTopHasi KOHTaKkTHas padora: KCP 6 6
CamocrosiTenbHas padora (Bcero) 171 171
B TOM YHCIIE:
noaroroska k JIP / T3 16 16
BBITIOJTHEHHE KYpPCOBOT'O MPOEKTA 55 55
BBINOJIHEHHE KYPCOBOW pabOThI 35 35
CaMOCTOSATEIHLHOE H3yUCHUE MaTepHaa 25 25
MTOATOTOBKA K 3a9ETy 15 15
MOJITOTOBKA K IK3aMEHY 25 25
KonTpoas 13 13
HUTOI'O: yac. 216 216
HUTOI'O: 3.e. 6 6

4. Conep:kaHue QMCHUIUINHBI (MOYJIf1), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iejiaM) ¢ yKazaHueM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKHX YACOB U BUA0B Y4eOHbIX 3aHATHH

Tabnuya 4
Bunb! yaeOHON Harpy3Ku v UX TPYAOEMKOCTb,
4achl
<
=
g[ Q
9 HaumenoBanwue pasie 3
9 pasjena JUCIUIIIHHBL 3
o O 5
30) =9 50)
<! = S = & S
(]
Q
as]
1. | Mecro 1 pons TCIUIOrCHEPHPYIOLINX 2 ) 2 43 49
YCTaHOBOK (Ha4yaJbHBIN dTar)
2 TCHJ'IOBOI/vaaC‘leT KOTJIOArperaToB 5 5 5 43 49
(ocHOBHOH dTam)
3 AapozmHaMquCKmE pacder KOTeJIbHOTO 2 ) 2 43 49
arperara. (OCHOBHOMH dTar)
4, | TemnoBas cxema KOTEIbHOM (3aBepmaromnuii 4 5 5 4 50
JTanm)
Hroro: 10 8 8 171 197
4.1. ConeprkaHue JJeKIMOHHbIX 3aHATHI
Tabnuya 5
N Ne pas- Tema JieKIIuU U NepeveHb THIAKTHYECKUX eIMHU Koamwe-
J3 aejaa 1 p Ana A 1 CTBO YaCOB




Ne paz-
aesia

TeMa Jekuu 1 nepeueHb TMAAKTUHYCCKUX €IMHUIL

Koanue-
CTBO 4YaCcoB

MecTo 1 poJib TEIIOTCHEPUPYIOIINX YCTAHOBOK.
TONIMBHO-PHEPTETHYCCKUE PECYPCHI M TOITMBHO-IHEPTETHYCCKHIA
Oananc B Poccun u B mupe.

OCHOBBI TOPEHUSI OPTAaHUIECKOTO TOTLIHBA.

ITapoBbie 1 BOAOTPEHHBIC KOTJIBI HA OPTaHMYCCKOM TOTUTHRE.

2

TemnoBoil pacyeT KOTI0arperaToB Ha OPraHUuYeCKOM TOTLITUBE.
Tomno4Hble ¥ TOPEIOYHbIE YCTPOUCTBA.
BHyTpurKoTIOBas rHAPOIMHAMHUKA.

AdpoIMHAMUYECKUI pacueT KOTEIBLHOIO arperara.
TormmnBocHaOXeHUE.

BononoaroroBka KOTeIbHbBIX YCTAaHOBOK.
TennoBas cxemMa KOTEIbHOM.
ITogOop BcrmoMorarenbHOro 000pyIOBaHHUS

Wrtoro 3a cemectp:

10

4.2. Coneprkanue J1a00paTOPHbIX 3aHATHI

Tabnuya 6

Ne JIP

Ne paz-
Aena

HaumMeHoBaHue J1a0opaTopHOii padoThl (WIN IPyNNbI
J1a00paTOPHBIX padoT) U NepevyeHb JUAAKTHYECKUX eIMHUIL

Koanue-
CTBO Y4COB

Onpez[eneHHe BBIXOJIa JICTYYUX KOMIIOHCHTOB TOIIJIMBA

Metoj ymsrdeHus BoJibl Na-KaTHOHUPOBaHUE

AHaJn3 BOJBI Ha OOIITYIO )KECTKOCTh, CYXOH OCTATOK, KHCJIOTHOCTh

Wrtoro 3a cemectp:

] | \ON I (O} N 5N

4.3. CogepkaHue NPAKTHYECKHUX 3aHATHH

Tabruya 7

Ne

pas3jiena

NPaKTHYEeCKOT 0
(ceMMHApPCKOro)

Ne
3aHATUA

3aHATHUSA

Tema 1 JIaH NPAKTHYECKOT0 (CEMHHAPCKOI0)

2 3

DHEePrum.

Beenenne. CucremMbl TEIJIOCHAOKEHUA W UCTOYHHUKH

3aaun Mo pacueTy HeoOXOIMMOT0 KOJTUYECTBA TEIIOTHI.

1 TonamBo 1 cnoco0bI NOTy4eHUs TENJIOTHI.

JIBIMOBBIX I'a30B

3a7a4u 1O pacyeTy PeaKLHil TOPEHUS; TEOPETHIYECKOTO
00beMa BO3yXa , HEOOXOAMMOTO I TOpeHHsl; 0Obema

2 KoresbHbBII arperar. 3aauu 0 pacyeTy TEIJIOBOTO

OaaHca Terioreneparopa (IoTepu TEIIOTHI),

TCIIJIOTHI.

TETI000MEHA B TOTIKE, KO3 PHIIHEHTa COXpaHEHHS

3 Temorenepupyromas
YTHJIM3ATOPBI

YCTAHOBKA,

KOTJIbI-

3agauu 1Mo pacyety TaronytbeBoro tpakra TI'Y u 1.1.

4 OCHOBBI PKCIUTyaTalluy U MPOEKTUPOBAHUS NCTOYHHUKOB
(IpOMBIIIUIEHHO-OTONUTENIBHBIX  KOTENIBHBIX,

TCIIJIOThI

KoanuecTBo
4acoB




KOTEJIbHBIX U T.]I.)
3amaqu Mo pacuery u noadopy o0opyIoBaHUS
VCTOYHHUKOB TETUIOTHI.

Hroro: 8
4.4. ConeprkaHue cCaMOCTOATENbHON padoThI
(eciu camocmosmenvhas paboma, npedycmMompena yueOHbIM NIAHOM)
Tabnuya 8
Ne pas- . Konnye-
Bua camocTosiTe1bHOI padoThI U NMepevyeHb TUAAKTHYECKUX eAUHMIT
aeaa CTBO 4aCOB
Cemectp 5

1 IToaroroska k JIP Nel «Onpenenenue BIX0ma JETYINX KOMITIOHCHTOB TOIITUBAY 5
CamocrosTenpbHOEe M3ydeHHe MaTepuana: Opranmdeckoe TOmInmBO. Kiaccubu-

1 Kalusi, IPOUCXOXKICHUE, COCTaB M CBOHCTBAa. BTOpuYHBIE TOMIHUBHO- 9
9HEepreTUuecKre pecypcsl. ['opeHue ToIms.

CaMocTosTenpHOE n3ydeHne Matepuana: Pacuer mporeccoB ropenns. Pacuer Ter-

) JIoconepkaHusl BO3AyXa M TPOAYKTOB cropaHust. CocTaBieHHe TEIUIOBOTO OanaHca 6
KOTEJIBHOTO arperata. TOMNKW IS CKWUTaHWs TOIUIMB. [IpUienpuroToBIICHUE.
YcTpolicTBa ISt CKUTaHUS HECKOIBKUX BUJIOB TOTLIUB.

Pabora Hax KypcoBeiM mpoekToM: COOp MCXOMHBIX AaHHBIX. Pacuer mporeccoB

2 roperns. Pacder Termioconep:kaHus BO3AyXa M TPOAYKTOB cropanus. CocTaBlicHHe 25
TEIIIOBOTO OaylaHca KOTEITBHOTO arperara.

3 CaMoCTOsTeIbHOE H3YYCHUE MaTeprala: A3pOJMHAMUYCCKUHN pacdeT KOTeIbHOM 5
ycTaHoBKH. TonmnmBocHaOXeHHeE.

Pabota Ham kypcoBoii pabotoii: Onpenenenre Mpou3BOAUTEILHOCTH KOTEITEHOM

3 Y KOJINYECTBA KOTENBHBIX arperaToB. ASpOAMHAMIYECKUH pacdeT KOTEIbHOU 35
YCTaHOBKHU.

4 IToarororka k JIP Ne2 «Meton ymsrdenust Boabl Na-KaTHOHHPOBAHHUE) 8

4 IToarororka k JIP Ne3 «AHanm3 BoIbI Ha OONIYIO KECTKOCTh, CYXOH OCTATOK, ]
KHCIIOTHOCTh
CaMOCTOSATEIbHOE U3YUYCHUE MaTepualia; XUMBOJIOOYHCTKA. BBIOOp CXeMBbI
xumMBoI009HCcTKH. [Togbop 06opyaoBanus A BOJOMOATOTOBKH. TerioBbie

4 CXEMBI KOTEIBHBIX JIUIST OTKPBITOHM M 3aKPBITON CUCTEM TeIIocHa0)eHus1. Beioop 15
U pacyeT TEIUIOBOW CXeMbI KOTeNBbHOH. [10100p OCHOBHOTO M BCIIOMOTaTeILHOTO
o0opyioBaHuMsL.

PaGota Hax kKypcoBeiM mpoekToM: Ompe/ienenne Mpou3BOIUTENbHOCTH KOTEIhb-
HOW M KOJIMYEeCTBA KOTENBHBIX arperaToB. BRIOOp CXeMBbI XMMBOJJOOYHCTKH, pac-

4 YeT U Mo00p OCHOBHOTO M BCIIOMOTATeNILHOr0 000opynoBanusi. Beibop u pacuer 30
TETJIOBOM CXEMBI KOTeIbHOM. [Tog00p OCHOBHOTO M BCIIOMOTATEIILHOTO 000pY-
noBanusl. ['padudeckas yacts. OdopmiieHHE TOSICHUTEIFHON 3aUCKH.

IToaroToBka K 3a4ery 15

1-4 IloAroToBKa K SK3aMeHY. 25
Hroro 3a kype: 171

Uroro: 171

5. IlepevyeHb y4eOHO-MEeTOAUYECKOT0 O0ecnievYeHusl /ISl CAMOCTOSITeIbHOI padoThl 00y4aroIuxXcs
10 JUCUMIJIMHE (MOIYJIIO)

Tabnuya 9

No
/o

ABTOp(B1), HAMMEHOBAHNE, MECTO, IO/l U3IAHUSA Pecypc HTb CamI'TY
(ecam ecThb, YKa3aTh «rpug»)

Canos, A. I'. Termnorenepupyomnye yCTaHOBKH:
KOHCTPYKLIMS, IPUHIMI paboThl KOTJIOB THIA 9BC CamI'TY




E(IE) u TeruoBoit pacuer xotrna E(JE)-10-
14I'M [DnextpoHHBIA pecype]| : yueb. mocobdue /
A. T. CanoB, A. A. TaBpunoBa ; Ca-
Map.roc.TeXH.yH-T, TemuorazocHabxenue
Y BEHTUJISALHMS. - 2-€ U3, - DNeKTpoH. AaH. - Ca-
Mapa : [6. u.], 2017. - 86 c. - 3ari. ¢ TUTYI. dKpa-
Ha. - DIEKTPOH. Bepcus Med. myonukanuu . - b. 11.

2 Canos, A. I'. [IpoekTupoBaHr€ OTOMUTEIBHO-
IPOU3BOACTBEHHOM KOTENbHOM [ DIEKTPOHHBINA 9bC CamI'TY
pecype] : yue6. mocobue / A. I'. Cainos, A. A.
[IpiHaeBa ; Camap.roc.TexXH.yH-T, Teriora3o-
CHAOXXCHHUE W BEHTUJIAIUS. - 2-€ U3/, - DJIEKTPOH.
naH. - Camapa : [6. u.], 2017. - 80 c. - 3ari. ¢ TH-
TYJL. 9KpaHa. - JJIEKTPOH. Bepcus med. myoauka-
ouu . - b. 1.

3 BriTunkos, IOpuit CepadhumoBuu. Tepmoauna-
MHYECKHE PACUETHI TEIUIOBLIX YCTAHOBOK : M€- 9BC CT'ACY
TOJI. YKa3aHus K KypcOBO# paboTe Mo JUCIIH-
e "TexH. Tepmonunamuka” / Camap. roc.
apxutexTyp.-ctpout. yH-T (CTTACY), Kad. run-
paBiuk# U TewoTexHuku. - Camapa : CI'ACY,
2006. - 39 c. - 40 p. 40 k.DneKTpOHHBIE peCcyp-
cor: [NT13

4 [{pinaeBa, AHHa AJIEKCaHIPOB-
Ha.TemnorazocHa0xeHNe ¢ OCHOBAMH TEIIOTEX- 9BC CI'ACY
nuku [Tekct] : Mmeron. ykazanus / Camap. roc.
apxutexTyp.-ctpout. yH-T (CTACY), Kad. ten-
norazocHaOKeHus M BeHTWIsAuu. - Camapa :
CI'ACY, 2013. - 93 c. - 73 p.DneKTpOHHBIE pe-
cypesl: TB37

5 | Canos, Anekceit ['eopruesud.lIpoekrupoBanue
OTOIMTEILHO-IIPOU3BOICTBEHHON KOTENLHOM 9BC CTACY
[Tekct] : yue0. mocobue [11s CTYACHTOB, 00y4a-
romuxcs 1o Hanpasieruto "Ctp-Bo", mo npodu-
o moarot. "Termnora3ocHa0KeHUE U BEHTHIIS-
nus'"] / Camap. roc. apXUTEKTyp.-CTPOUT. YH-T
(CTACY), Kad. Temiora3ocHa0KeHUS U BEHTH-
qamuu. - Camapa : CI'ACY, 2014. - 117 c.: ni. -
ISBN 978-5-9585-0606-4 : 101 p.OnexTpoHHbIE
pecypest: TB42

6. @OH OLIEHOYHBIX CPEICTB
®DoH/J OLIEHOYHBIX CpeaCcTB npeacranieH B [Ipunoxennn 1.

7. IlepeyeHb OCHOBHOM U JONMOJHUTEJIbHOM Y4eOHOM JIUTEPATYPbl, HEOOXOAMMOIi 1JI51 0CBOEHUS
AUCHMILIMHBI (MOYJIs1)
Tabauya 10

Ne ABTOp(B1), HAMMEHOBAHNE, MECTO, IO/l U3IAHUSA Pecypc HTB CamI'TY
n/m (ecam ecTh, yKa3aTb «rpud»)




OcHoBHag JuTepaTypa

1 Canos, A. I'. Temorenepupyomme ycTaHOB-
KU: KOHCTPYKLHUS, NPUHIMI paboThl KOTJIOB 9BC CamI'TY
tura E(JIE) u Tennooii pacuer xotna E(/E)-
10-14I'M [DnekTpoHHBIH pecypc] : yued. moco-
oume / A. I'. CanoB, A. A. I'aBpuiioBa ; Ca-
Map.roc.TeXH.yH-T, TemorazocHa0xeHue
Y BEHTWJIALMSA. - 2-€ U3J. - OJEKTPOH. JaH. -
Camapa : [6. u.], 2017. - 86 c. - 3ara. ¢ TUTYIL.
9KpaHa. - DIIEKTPOH. BEpCHs IeY. MyOJUKALUH .
- b. 1.

2 Cainos, A. I'. [IpoekTupoBaHr€ OTOMUTEIBHO-
IPOU3BOACTBEHHOM KOTENbHOM [ DIEKTPOHHBINA 9BC CamI'TY
pecype] : yae6. mocobue / A. I'. Cainos, A. A.
[IpiHaeBa ; Camap.roc.TeXH.yH-T, Teriora3o-
CHa0OKEeHNE U BEHTWIALMS. - 2-€ U31I. - DIEK-
TpoH. aaH. - Camapa : [6. u.], 2017. - 80 c. -
3ari. ¢ TUTYJ. KpaHa. - DJIEKTPOH. BEPCHUs MeH.
nyOsiukanui . - b. 1.

JonoJHuTEeILHAS JINTEPATYpa

3 BriTunkos, IOpuit CepadhumoBuu. Tepmoauna-
MHYECKHE PACUETHI TEIUIOBLIX YCTAHOBOK : M€- 9BC CT'ACY
TOJI. YKa3aHus K KypcOBO# paboTe Mo JUCIIH-
e "TexH. Tepmonunamuka” / Camap. roc.
apxutexTyp.-ctpout. yH-T (CTTACY), Kad.
THIPABIUKHU M TEIUIOTeXHHUKH. - Camapa :
CI'ACY, 2006. - 39 c. - 40 p. 40
K.JnekrporHsie pecypesl: [NT13

4 [{piHaeBa, AHHa AJIEKCaHIPOB-
Ha.TemorazocHa6xeHNe ¢ OCHOBAMH TEILIO- 9BC CI'ACY
texHuku [Tekcr] : meton. ykazanus / Camap.
roc. apxuTekTyp.-ctpout. yH-T (CTTACY), Kad.
TEIUIOTa30CHA0KEHUS ¥ BeHTHIIsAUH. - Camapa
: CT'ACY, 2013. - 93 c. - 73 p.OneKTpOHHbBIE
pecypcer: TTB37

5 Cainos, Anexkceii ['eoprueBuu.llpoekTupoBanue
OTOIMTEILHO-IIPOU3BOCTBEHHON KOTEIHHOM 9bC CT'ACY
[Tekct] : yue0. mocobue [ CTyAeHTOB, 00Y-
yaromuxcs no Hamnpasienuto "Ctp-Bo", mo
npoduiaro moAroT. "TemnorazocHa0keHUe 1
BeHTW M| / Camap. Toc. apXUTEeKTyp.-
ctpout. yH-T (C’ACY), Kad. TernorazocHat-
»KeHus U BeHTwsuu. - Camapa : CI'ACY,
2014. - 117 c.: un. - ISBN 978-5-9585-0606-4 :
101 p.Dnexrponnsie pecypesl: 11 B42

8. Ilepeuens pecypcoB HH(POPMAITUOHHO-TEJIEKOMMYHUKAIIMOHHO ceTH « UHTEepHET),
HEe00XO0AUMBIX JJI1 OCBOCHH S TUCHUIIMHBI (MOIYJIA)

1. Dnexrponnas oubamoreka ACHU Cam I'TY (http://bibl.samgasu.ru/marcweb2/Default.asp)
2. DnekTpoHHas OMbmuoTeyHas cucreMa u3garenscrsa 'Jlans"
<noreply@lanbook.com> www.e.Lanbook.com



3. pyrue Internet pecypchl, OTHOCSIIUECS K PEKOMEHIOBAHHBIM O(UITHAILHBIM 00YJarOIIiM HC-
TOYHUKAM.

9. Meroauyeckue YKa3aHUA sl 00y4al0IIUXCH M0 OCBOCHUIO JUCHMILIMHBI (MOXYJIs1)
1. Memoouueckue yKazanusa no camocmoameabHoil padome HA0 U3YUAeMbIM MAMEPUATIOM,
npuU NO020MOGKe K 1a00pamopHuiM 3AHAMUAM U 6bINOJIHEHUU KYPCO8020 NPOEeKma

1. Meroanuyeckue yka3aHusi Ipu padoTe HAJl KOHCIIEKTOM JeKIHU

B Xo/e neKIMOHHBIX 3aHATHH HEOO0XOIMMO BECTH KOHCIIEKTUPOBaHHE yueOHOTO Marepuaia. O0-
pamaTh BHUMaHHE Ha KaTeropuu, (OpMYITHPOBKH, PACKPBIBAIONINE COACPKAHUE TE€X WJIM WHBIX SIBJIC-
HHUI U IPOLIECCOB, HAYYHBIE BBIBOJABI U MPAKTHUYECKUE PEKOMEHAALMHU, MOJIOKUTEIBbHBIM ONBIT B Opa-
TOPCKOM HCKyccTBe. JKenmarenbHO OCTaBUTh B pa00YMX KOHCTIEKTAX MOJISI, HA KOTOPBIX JIeJIaTh TOMETKH
13 PEKOMEHJIOBAHHOM JIMTEPATYPBI, NOMOJHAKOIIME MAaTEpUANl MPOCITYIIAHHON JIEKIHUH, a TaKXKe MOJ-
YEPKUBAIOIINE 0COOYI0 BaXKHOCTh TE€X WJIM MHBIX TEOPETHYECKUX IMOJOKECHUM. 3a/aBaTh MpPEMoaBarTe-
JIF0 YTOYHSIOLIME BOIIPOCHI C LENBI0 YACHEHUSI TEOPETHUECKUX IMOJOKEHUNW U Pa3PELICHUS CIIOPHBIX
CUTYyalU.

B xoHCnieKkTE TOCIOBHO 3alUCHIBAIOTCA ONPEACIICHHs TOHITHH, KaTeropuit U 3aKkoHOB. OcTanbHOE
JOJDKHO OBITh 3alMCaHO CBOMMH clioBaMU. Kakmomy cTyaeHTY HeoOX0auMO BBIPabOTaTh M MCIOJIb30-
BaTh JIONYCTUMBIE COKpAIIEHUSI HanOOJIee PacpOCTPAaHEHHBIX TEPMUHOB U MOHATHI. B KOHCHEKT cie-
JyeT 3aHOCUTH BCE, YTO MperoaBaTeib MUIIET Ha JIOCKE, a TAK)Ke PEKOMEHYEMbIE CXEMBbI, TaOIUIIBI U
JUarpaMMmBl.

2. MeroauvecKkue yKa3aHus M0 CAMOCTOSITE/IbHOU padoTe HAJl M3y4aeMbIM MAaTEPUAJIOM U
NPH MOATOTOBKE K IK3aMeHYy

Haunnate Ha/0 ¢ u3y4eHHsl peKOMEHJ0BaHHOM JuTepaTypsl. Heo0X01MMo MOMHHTH, YTO Ha JIEK-
UM OOBIYHO paccMaTpUBaeTCs HE BECh MaTepuali, a TOJbKO ero 4acTb. OcTajabHasi €ro 4acTh BOCIIOJN-
HSETCS B TIPOIIECCE CaMOCTOSITEIbHONW paboThl. B CBs3M ¢ 3THM paboTa ¢ peKOMEHI0BAaHHOM JIUTEpaTy-
poit o6s3aTenbHa. Ocoboe BHUMaHME MPU 3TOM HEOOXOJMMO O0OpaTUTh Ha COAEP)KaHUE OCHOBHBIX IO-
JIO’)KEHUN U BBIBOJOB, OOBACHEHUE SIBJICHUM U (DAKTOB, YSICHEHHE MPAKTUYECKOTO MPHIIOKEHUS pac-
CMaTpHBAEMbIX TEOPETHUECKUX BOMPOCOB. B mpouecce 310l paboThl HEOOXOAUMO CTPEMHUTHCS MOHATh
U 3allOMHUTH OCHOBHBIE IMOJIOKEHUSI pACCMATPUBAEMOr0 MaTepuana, MPUMEpHI, MOSCHSIOUINE ero, a
TakKe pa3o0paTbcs B MIUTFOCTPATUBHOM MaTepHale.

B xoie noaroToBku K MpakTHUYECKOMY 3aHATHIO HEOOXOAMMO 10pabaThiBaTh CBOM KOHCIIEKT JIEK-
I[UH, JieNiasi B HEM COOTBETCTBYIOIIHME 3allMCH U3 JIUTEPaTyphl. JKenarenpHo IpH MOArOTOBKE K MPAKTH-
YECKUM 3aHSTHUSM 1O JUCHUIUIMHE OJHOBPEMEHHO MCIOJIb30BaTh HECKOJIBKO MCTOYHHUKOB, PACKpBIBA-
IOLIHMX 33JaHHBIE BOIIPOCHL.

[Tpu pabGote ¢ aUTEpaTypoOil ClieayeT YUUTHIBATh, YTO UMEIOTCS pa3IMYHbIe BUbI UTEHUS, U KaXK-
IIBIA U3 HUX HUCIIOJIB3YETCS Ha OMPEIeTICHHBIX dTaraxX OCBOCHUS MaTepuaa.

[TpenBapuTenbHOe YTEHHE HAIMPABJICHO HA BBISBJICHHE B TEKCT€ HE3HAKOMBIX TEPMUHOB U MOUCK
WX 3HAYCHHS B CIIPABOYHOU JUTEepaType. B 4acTHOCTH, MpU YTCHUH YKa3aHHOW JTUTEpaTyphl HEOOXO-
JTUMO TIOJIPOOHEUIITNM 00pa30M aHAIM3UPOBATH IMOHSATHS.

CKBO3HOE UTEHHE IMpeaIoiaraeT MPoYTeHue MaTepruaia oT Havaua A0 KoHa. CKBO3HOE UTCHHE
JUTEpaTyphl U3 MPUBEICHHOTO CIHCKA JaeT BO3MOXKHOCTh CTYAEHTY C(OpPMHUpPOBATH CBOJ OCHOBHBIX
MOHATUH U3 U3ydyaeMol 001acTH ¥ CBOOOIHO BIIA/IETh UMHU.

Bri6opounoe — Ha000pOT, UMEET IENIbI0 MOUCK W 0TOOp MaTepuayia. B pamkax maHHOTO Kypca
BBIOOPOYHOE UTEHHE, KaK CIIOCO0 OCBOCHHUS COJEpXkKaHUS Kypca, JOKHO MCIOIB30BATHCS MPHU MOATO-
TOBKE K MPAKTUYECKUM 3aHATHSIM 110 COOTBETCTBYIOIIUM pa3zeiiaM.

AHaJINTHYECKOE YTEHHUE — 3TO KPUTHUYECKUI pa3dop TEKcTa C MOCIEAYIONIMM €ro KOHCIEKTHUPO-
BaHreM. OCBOCHHE yKa3aHHBIX MOHATHI OyneT HamOosee 3pGEeKTUBHBIM B TOM Clly4ae, €CJIM MPH uTe-
HUM TEKCTOB CTYIEHT OYyJeT 3a7aBaTh K 3TUM TEKCTaM BOMPOCHL. YacTh U3 3THUX BOIPOCOB CHOPMYIIH-
poBaHa B NMPHUBEICHHOM I€pEUHE BOIPOCOB ISl coOeceoBaHUs B paMmKax sk3ameHa. [lepeueHb 3Tux
BOIPOCOB OrPaHHYEH, MO3TOMY Ba)KHO HE TOJBKO COJEP)KaHUE BOIPOCOB, HO CaM IMPUHIIUI OCBOSHUS
JUTEPATyphl C TOMOIIBIO BOIPOCOB K TEKCTAM.



3. Meroanyeckne yKa3aHHus M0 BHINOJHEHUIO KYPCOBOI0 NPOeKTa (KypcoBoii padoThI)

PacueTHast 4acTh KypCcOBOI'O MPOEKTa BBIIOIHSETCS [0 YCTAHOBJIEHHBIM pa3jiesiaM ¢ MCI0JIb30Ba-
HUEM MPAKTUYECKUX MarepuaioB. K KaxqoMy pasaeny KypcoBOTO IPOEKTa PEKOMEHYeTCsl IpuMep-
HBII NepeyeHb 3aay, CIIUCOK Heo0X0oAUMOU uTepaTypbl. CTpyKTypa, 00beM U BHJ KYpCOBOI'O NPOEK-
Ta NOJPOOHO M3JI0KEHBI B I1.3 MPHIJIOKEHHs | JaHHOW MPOrpaMMBbl, a TaK K€ B METOAMYECKUX YKa3aHH-
ax [1, 2, 3] (tabmuma 9).

[Ipexne yeM MpUCTYNUTH K BBIMOJIHEHUIO KYpPCOBOTO MPOEKTA, CTYACHT JTOJKEH 03HAKOMHTBHCS C
IporpamMMoil yaueOHOro Kypca, yCBOUTb OCHOBHBIE KATETOPUH U MOJIOKEHHSI JTaHHON IUCUUILIUHBI, U3Y-
YUTh MaTepUaJIbl OCHOBHOM M JOMOJIHUTEIBHOMN JIUTEPATYypPhl, @ TAKIKE MPOIUTYIUPOBATh KOHCIEKT JIEK-
LUHA U MaTepual IPaKTUYECKUX 3aHATUN.

B tedyenue Bcero mepuoga HamucaHUs KypCOBOTO MPOEKTa CTYAEHT JOJDKEH PEryJsipHO (B AHHU
KypCOBOT'O NMPOEKTUPOBAHUS) TIOKA3bIBATh MOJYYCHHBIE PE3yJIbTaThl PYKOBOJIUTEINO, paboTaTh HaJ| MO-
Jy4eHHBIMH 3aMEUaHHUSMHM, C IOMOIBIO PYKOBOJUTEIS PElIaTh BOIPOC BbIOOpa U 0(hOPMIIEHUS HILTIO-
CTPaTHBHOTO MaTepuana (Tabyni, pUCYHKOB, CXeM, Irpa(uKoB).

[Tpy HanMcaHUU NOSCHUTEIBHOMN 3aIIUCKU CTYAEHT 00s3aH JaBaTh CChUIKM HA aBTOpPAa M MCTOYHUK
JUTEpaTyphl, OTKyJa OblUla McHoib3oBaHa nHpopmanusa. Kareropudyecku 3amnpemaercs MEXaHUYeCKoe
NepEeNUChIBaHNE TEKCTOB YUEOHUKOB, APYIUX UCTOUHUKOB. Hapymienue nanHOro TpeboBaHus BIICUET 32
co00i HEY/IOBIETBOPUTEILHYIO OLIEHKY paOOTHI, U OHA HE MOXKET OBITh JOMYIIEHA K 3aIlIUTe.

4. MeToanueckue yKa3aHHs M0 BHINOJHEHHUIO JIa00OPaTOPHBIX padoT

JlaGopatopHble pabOTHI MPOBOIATCS B CHEeNMaIbHO 00opyaoBaHHOW nmabopatopuu. [lepen Haua-
JIOM TPOBEACHUS pabOThI CTYACHT JOJKEH MPOCIyIaTh HHCTPYKTaX, IPOBOJUMBIN MpEnoiaBaTeieM U
pacriucatbes B KypHauie. Jlanee rpynmsl CTyA€HTOB (110 3-5 4eoBeK) caMOCTOSITEIbHO BBIMOIHSIOT Ja-
O0opaTOpHYIO paloTy, MPOBOAAT HEOOXOIUMBIC PAcUeThl U MOJBOAAT UTOTH. B KoHIE mabopaTopHOTO
3aHSATHUS POUCXOAUT KOJUIEKTUBHOE 00CYXK/I€HHUE UTOTOB BBITIOJIHEHUS JIAOOPaTOPHOU PabOTHI.
[Tepen BwIOTHEHUEM J1aOOpPATOPHON PAOOTHI MPOBOJAMUTCS MPOBEPKA TEOPETHUECCKOW TOTOBHOCTH
K BBITIOJIHEHUIO 33JIaHUSI.

[To xaxmoii maboparopHOil paboTe WMEIOTCS METOAMYECKHE YKa3aHUs M0 WX TMpoBeAcHHIo [1]
(Tabmuma 11).

Pe3ynbTaThl BRIMOTHEHUS 1a00paTOPHO pabOThl 0GOPMIIIOTCS O0YJAIOIIUMHUCS B BHJIC OTYETA.
OT4er conepKuT:

1. Homep u HaumMeHOBaHUE Ta0OPATOPHOM PabOTHI.

2. LUenp pabotsl. Ilpu HEBO3MOXKHOCTH CHOPMYIUPOBATH EAMHYIO LENb pabOTHl JOIMYCKAaeTCs
dbopMynupoBKa HECKOJBKUX LieJieil, 0ObEIUHEHHbIX E€AMHON JIOTUYECKOM HaIlpaBIEHHOCTHIO.
DopMyIUpoOBKa e padOThI HE TOJHKHA TIOBTOPSTH €€ Ha3BaHHE.

3. Tloscuenus k pabore. B moscHeHUsX kK paboTe ciemyeT OTpa3uTh KPaTKHE TEOPETHUYECKUE
CBEICHUS M0 TpeaiaraeMoil JsaboparopHoir paborte. KpaTkue Teopernueckue CBEACHUS
JOJIKHBI 0053aTENIbHO COMPOBOXK/IATHCS MOSICHSIOMIMMH CXeMaMH, uepTekamu, GopMyliamu,
pPUCYHKaMH W T. M. HEOOXOJMMBIX 3aKoHOMepHocTel (0e3 BbiBosa). [Ipu HeoOXommmocTu
MOKHO BBECTH OINHMCAHWE KOHKPETHOM WHIMUBUAYAIbHOW YCTAHOBKHM M €€ TEXHHYECKHUX
MapaMeTpoB, a TAKKE U3MEPUTEIBHBIX TPUOOPOB.

4. PesynbTaThl skciepuMenTa. Kak nmpaBuio, opopmisitores B TabauvHOM hopme.

. Beimonnenune Heo0xoauMeIx pacueroB. [locTpoenue aquarpamm, rpaukos.
6. BriBog.

N

10. Ilepeyenb HHGOPMAMOHHBIX TEXHOJOIMH, HCIOJIb3YyeMBbIX IIPH OCYIECTBJIECHUH
00pa3oBaTeILHOIO MPoOIEcca MO JUCUUILIHHE (MOIYJII0), BKJIOYAasi NepevyeHb MNPOrPaMMHOI0
odecrieyeHUs1 1 MHPOPMAIUOHHO-CIIPABOYHBIX CHCTEM

Tabauya 12

Ne n/m IIporpaMmmHoOe obecnieyeHue




KommnaectBo pabo-
HanmenoBanue nmporpaMmsl Ne aynuropuun
YUX MECT
1. MS Office 2007 Standard 1,2,5, 11 13 (B Kax 101 ay1.)
2. AutoCAD 2016 gnsi y4ebHbIX 3aBegeHni 1,2,5,11,12 13 (B xaxx0M ay.)
3. AutoCAD 2016 Architecture ansa y4eGHbIX 3aBege- 1,2,5,11,12 13 (B xax 0¥ ays.)
HUN
4. AutoCAD 2016 MEP gns y4ebHbIX 3aBegeHumn 1,2,5,11,12 13 (B Kax 101 ay.)
S. AutoCAD 2016 MAP 3D gns y4ebHbIx 3aBegeHum 1,2,5,11,12 13 (B kax 101 ay.)
6. ArchiCAD 20 akagemunyeckasi Bepcus 11 13
Tabnuya 13
Ne n/mt NHpopManMOHHO-CIPABOYHbIE CHCTEMBI

1. KoncynbranT [1moc
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YTBEPXIAIO

lexan paxyromema/ oupexmop uncmumyma

(HauMeHOBaHME gakyrbmema/ UHCMUMYma)

(noanuce, ®UO)
« » 20

Jlono/iHeHHs 1 M3MEHEHHs K pado4eil mporpaMMe JUCHUIIIHHBI (MOAYJIS)

51.B.03 09 TenJuorenepupyiomme yCTaHOBKH
(KO ¥ HAMMEHOBAaHUE AUCHUILIMHEI (MOJIYIIS))

0 HaIpaBIeHUIO MOAT0TOBKH (creruanbHocTH) 08.03.01 CTpouTeabcTBO
0 HanpaBIeHHOCTH (Tpodrtro) moaroToBku TermiorazocHad:keHue M BeHTHIISIIUSE
Ha 20 /20 yu.r.

B pabouyio mporpaMMy BHOCATCS CIEIYIONINE U3MEHEHUS:

2)

PazpaboTunk nmomomHeHui u HU3MEHEHHMIA ' :

(ZOMKHOCTB, CTETNICHb, YUEHOE 3BaHUE) (nmoanuck) (®HO)

JlonoJHeH!s ¥ U3MEHEHHsI paCCMOTPEHBI M 0100peHbl Ha 3acefaHuu Kadeapsl «CTPOUTEIHCTBO
« » 20 T., IpOTOKOJI No

3aBeayronuii kadenpoit

(nozmucs) (®HNO)

' Usmenenus u dononnenus 6 PIIJ] ne mozym 6vims paspabomanvl accucmenmom xagpeopol.
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Ilpunooicenue 1

DoH/I OLIECHOYHBIX CPEICTB
JJIS IPOMEKYTOYHOM aTTeCTALMU 00YYAKO M XCS

no gucturuiae (Moayio) b1.B.03 09 TensoreHepupyronme yCTAHOBKH

HanpasieHue noAroToBKM (CenuaJbHOCTD) 08.03.01 CTpourteabcTBO
(KOZ[ 1 HAUMCHOBAHUE HAIIPABJICHUS OATOTOBKU (cneuuaanocm)

HanpagJsienHocts (mpoduiib) TemiorazocHa0:xeHne U BeHTUJIS M
(HaMMEHOBaHUE)

KBanupuxkanus bakJjasp

®opma o0yueHust 3aounas

(ouHas1, OYHO-3209HAS, 3a0UHAS)

daxyabTeT
(HauMEHOBaHHUE)
Beinyckarwmas kageapa CrpourebcTBO
(HauMeHOBaHHUE)
Kagenpa-pazpadoruux CTOopouTeabCcTBo

(HaMMEHOBaHUE)

Besebeir 2017
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1. [lepeyeHb KOMIETEHIIMI C YKA3aHUEM ITANOB UX ()OPMHUPOBAHUSA B NpPoLiecce 0CBOeHHUsI 00pa3oBa-
TeJIbHOM NMPOrpaMMBl.
Tabnuya I11.1

Kon komnereHuun Itanbl GopMUPOBAHNA KOMIIETEHINH
(mamMeHoBaHueE pasjaeina (—oB))
1 2

Havanbnsiii aTan

(Pazmen 1. MecTo 1 pojIh TETUIOT€HEPHUPYIOIINX YCTAHOBOK)
OcHOBHOI 3Tan

T1K-3 (Pazgen 2. TermnoBo# pacdeT KOTI0arperaTos.

Paznen 3. AspomnHaMU4YecKUiA pacdeT KOTEIHHOTO arperara)
3aBepIIaronuii sramn

(Paznmen 4. TernoBast cxeMa KOTEJILHOM )

2. Onucanne nNokasaresjeidl 1 KpUTEPHEeB OLICHMBAHUSI KOMIICTEHIIMI HA Pa3IMYHbIX ITANaxX UX (op-
MHPOBAHHS, ONUCAHUE IIKAJ OLleCHUBAHMSA.

17



Tabnuya I11.2

Koa Ne pazpena ITokazaTenn Kpurtepun oueHMBaHUSI KOMIIETEHIUHA B LIKAJIe «HEY10-
KOMIle- (-oB) OlleHUBAHUS BJIETBOPUTEIBLHO» - Y/I0BJIETBOPUTEIBHO» - «XOPOILO) -
TeHuuu | (3tam dop- KOMIIeTeH Ui «OTJTHYHOY

MHUPOBaHHUS «HEY/IOBJIe- |«YIOBJIETBO- | «XOpPOILIO» «OTJITUIHO»
KOMIIeTeH- TBOPHUTEIb- | PUTEJbLHO»
107179 HOY»
1 2 3 4 5 6 7
3HaTh: Ob6yuato- Ob6yuato- Obyuato- Obyuaromuiics
- OCHOBHBIE | IIIHHCH Je- yncs ae- IUncs Je- JIEMOHCTPUPYET
CBEICHUSA 0 | MOHCTPHPY- | MOHCTPHPY- | MOHCTpPHU- chopMHUpOBaH-
TOIUIMBHBIX pe- | T ¢parMeH- | €T BIEJIOM | pYeT B Ie- HbIE CUCTEMAaTH-
cypcax W TOI- | TapHBIE 3HA- | YCHEIIHBIE, JIOM YeCcKue Ipe-
JTUBHO- HUSA HO HEMOJI- | YCIEIIHbIEe, CTaBJICHUS
SHEpreTuye- HBIE Ope- HO cozep-
CKUX OamaHcax CTaBJICHUS Kalue
Mupa, Poccuu, omnpeeseH-
MECTO H POJib HbIE ITPOOE-
CHUCTEM TEIJIo- JIBI B 3HA-
CHAOXKCHHUSI B HUSX
SKOHOMHKE
Pazpmen 1 CTPaHBbL;
(HavanbHBIN | - METOJIBI U
JTarnm) CIIOCOOBI TIPO-
W3BOJICTBA TEII-
JIOBOM 3HEPTHH,
HaIpaBJIeHUS
TEXHUYECKOMN
MTOJINTUKH, KOH-
CTPYKITUH pa3-
JIUYHBIX KOTJIOB
K3 Y BCIIOMOTa-
TEIHHOTO 000-
pyIOBaHHA,
MIPOUCXOSAIINE
B HUX IIpoLec-
CBI.
3HaTh: OO6yuaro- OO6yuaro- OO6yuato- OO0yuaromuiics
- TEIUIOBYIO | IIMIACS Jie- uuiics ae- uuiics ne- JIEMOHCTPUPYET
CXeMy TEIUIOre- | MOHCTPHUPY- | MOHCTPUPY- | MOHCTpHU- chopMuUpOBaH-
HEPHUPYIOINX eT GparMeH- | eT BIIEIOM | pYyeT B Iie- HBIE CUCTEMATH-
YCTAHOBOK, Me€- | TapHbIC 3HA- | YCIHCIIHEIE, JI0M YECKHE Mpe-
TOJBI UX pacue- HUS HO HEIOJI- | YCIEIIHEIC, CTaBJICHUS
Ta W OCHOBBHI HBIE TIpeI- HO coiep-
MPOEKTHPOBa- CTaBJICHUS xKarye
Paszen 2 HUSL. onpeJecH-
(ocHOBHOI bie mpode-
sran) JIBI B 3HA-
HUSIX
YMerTs: Ob6yuato- Ob6yuato- Ob6yuato- Obyuaromuiics
- BBITIOJIHATD | IIIMICS Ae- muncs ae- uncs ae- JIEMOHCTPUPYET
MPOEKT TEIJIO- | MOHCTPUPY- | MOHCTPHPY- | MOHCTPUpPY- | chOpPMHpOBaH-
TCHEpUPYIOICH | eT parMeH- | €T B IeJIOM €T B LICJIOM HOE YMEHHE
YCTaHOBKH  JUIS TapHbIS YCHEIIHOE, | YCICIIHBIE,
3aJJaHHOTO paii- YMEHHSA He Hecucre- HO coziep-
OHa  TEIUIOIO- MaTHUYECKOE JKalue
TpeOIeHMSL. HCIIOJIb30- OnpeJIeIeH-
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BaHUE HBIC TTPOOE-
JIBI B yMe-
HUU
Bnagerts: Ob6yuato- Ob6yuato- Ob6yuato- Obyuaromuiics
- METOJIaMH | IIUiics Je- Uncs ae- uics ae- JIEMOHCTPUPYET
pacdera TeIUIO- | MOHCTPHPY- | MOHCTPHPY- | MOHCTPHPY- | YCIEIIHOE U CH-
TCHEPUPYIOIINX | €T parMeH- | €T B LEJOM | €T BIEJIOM | CTeMaTHYECKOoe
YCTaHOBOK  H TapHbIC YCHEIIHOe, | YCICUIHbIE, NpUMEHEHHUE
JJIEMEHTOB HABBIKU HO HECHUCTe- HO cofiep- HaBBIKOB MPH-
00opyOBaHUS MaTHYeCKOoe JKarme MEHEHHS
B YacTH TEIUIO- MPUMEHEHHUE | OmpelelieH-
BBIX PAacUeTOB; HaBBIKOB HBIE TTpOOe-
- METOJIaMH JIBI TIpUMeE-
MPOEKTHUPOBa- HEHUS
HUS B 9aCTH HABBIKOB
TEIUIOBBIX pac-
YEeTOB, BKITIOYAS
MeToA BbIOOpa
Y ONITUMH3AIIH
THWTIA TETIoTe-
Hepupyolen
YCTaHOBKH U
TEIUIOTeHepaTo-
pa.
Bnaners: O0yuato- OO0yuato- OO0yuato- OO0yuaromuiics
- METOJIaMH | IIUCS Je- uncs ae- mucs ae- JIEMOHCTPUPYET
pacdera TeIUIO- | MOHCTPHPY- | MOHCTPHPY- | MOHCTPHPY- | YCIEIIHOE U CH-
TCHEePUPYIOIIUX | €T parMeH- | €T B LEJOM | €T BIEJIOM | CTeMaTHYECKOe
YCTaHOBOK M TapHbIE YCHENIHOe, | YCIEUIHbIE, MIpUMEHEHNE
JJIEMEHTOB HABBIKU HO HECHUCTe- HO coziep- HaBBIKOB MPH-
000pyAOBaHHSA MaTHYeCKOe Karme MEHCHHS
B 4YacTh a3po- MPUMEHEHHUE | OmpeelieH-
TUHAMHYECKUX HaBBIKOB HBIE TTpOOe-
pacdeToB " JIBI TIPUME-
TOTUTUBOCHA0- HEHUS
KEHUIS, HaBBIKOB
Paznen 3 - METOZAMH
(OCHOBHOW | MPOEKTHPOBAHU
JTarnm) sI B 4aCTH
a’pOoIUHAMHYEC
KHX PacyeToB H
TOTUTUBOCHAOXE
HUS, BKJTIOYAs
METOJ BEIOOpA U
ONTUMU3AIUN
THTIA
TEIUIOTEHEPHPY
fo1ei
YCTaHOBKH U
TEIUIOTeHEePaTop
a.
3HaTh: Ob6yuato- Ob6yuato- Obyuato- Obyuaromuiics
Pasnen 4 (3a- | - METOJIUKY | IIUICS Je- uncs ae- HIUKcCS Jie- JIEMOHCTPUPYET
BepmaOm pacdera TEXHO- | MOHCTPHPY- | MOHCTPHPY- | MOHCTpPHU- chopMHUpOBaH-
SKOHOMHUYECKHUX | €T parMeH- | T BIIeJIOM | pYeT B Ie- HBIC CUCTEMATH-
oTan) pacxo/lioB, CBs- | TapHBIC 3HA- | YCIICIIHEIC, JIOM YecKHe npe-
3aHHBIX C TIPO- HUS HO HEMOJI- | YCHENIHbIe, CTaBJICHUS
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CKTUPOBAHUCM, HBIC ITPEA- HO CoAcp-

METOAOM  pe- CTaBJICHUS Kalue
KOHCTPYKIUU U oTpeseeH-
JKCIUTyaTanuen HBIE TIpo0e-
TEIUIOTeHEPU- JIBL B 3Ha-
pYIOLIUX yCTa- HUSIX
HOBOK, MyTH

9KOHOMHUH TOII-
JUBa U TEIUIO-
BOH 3HEpruu.

Bnaners: OO0yuato- OO0yuato- OO0yuato- OOyuaromuiics
- crocoOHO- uics ae- e ae- ycs ae- JIEMOHCTPUPYET
CTBIO IPUMEHE- | MOHCTPUPY- | MOHCTPHUPY- | MOHCTPUPY- | YCHEIIHOE U CH-
HUS TIOTYYCH- eT parMeH- | €T B ICJIOM €T BICJIOM | CTEMaTUYEeCKOe
HBIX TEOPETHU- TapHbIC YCHEIIHOE, | YCICIIHBIE, MPUMEHEHUE
YeCKUX 3HaHUI HaBBIKU HO HECHUCTe- HO cozep- HaBBIKOB MPH-
Y TIpaKTH4e- MaTHUYECKOE JKalue MEHEHUSA
CKUX HaBBIKOB NIPUMCHEHUE | OMpeAesICH-
TIPH MIPOEKTH- HaBBIKOB HBIE TTpoOe-
poBanuu TI'Y. JIbI TIpUME-
HEHUS
HaBBIKOB

IIkana oneHUBaHUS Pe3yIbTATOB
Tabnuya I11.3

I[pouenTHasi mKana Ouenka B cucteMe «3a- | OueHKa B CUCTEME «HEYT0BJIETBO-
(TIpu ee UCTIOTF30BAHUH ) YTEHO — He 3a4TeHO» PUTEIbHO — YAOBJETBOPUTEIbHO —
XOPOIIO — OTJIUIHOY»
2 3 4
0-50% He 3aureHo HeynosnerBoputenbHO
51-70% 3auTeHo Y 1OBIETBOPUTEIHHO
71-84% 3auTeHo Xopoio
85-100% 3adTeHo OTau4HO

3. TunoBbie KOHTPOJIbHBIE 32]JaHUSI U HHbIe MATEPUAJIbl, HEOOX0AMMbIE VISl OLleHKU 3HAHM A, yMe-
HMii, HABBIKOB M (IJIM) ONBITA JeITeJIbHOCTH, XapaKTePHU3YIIHe 3Tanbl ((OPMHPOBAHUS KOMIIETEHIINH B
npouecce 0CBOeHHsi 00pa30BaTeJbHOH MPOrPaMMBbI.

IIpuMeps! THNIOBBIX 3a]aHU

KypcoBoii npoekTt (KII) «TemmoBoit pacu€T koTia» (3 Kypc) HAUMHAETCS C ONpeAesieHust 00bEMOB Teope-
TUYECKU HEOOXOAMMOT0 KOJTHYECTBA BO3AyXa U 00EMOB MPOJAYKTOB CTOPAHUS ISl 33IaHHOTO BU/1a TOTLIH-
Ba M €r0 PacYETHBIX XapaKTEPUCTUK. 3aTEM PACCUUTHIBAIOTCS ACHCTBUTEIBHBINA 00BEM BO3/IyXa U MTPOAYK-
TOB CTOpaHUA B TOIIKC U Ira30X0AaX KOTJIa B COOTBETCTBUH C

pIOpaHHBIMU U30BITKOM BO3/yXa B TOIKE U MPUCOCAMH I10 Ta30XoaM Kotia. OnpeaensoTcs SHTAIbIUN
MPOAYKTOB CrOPaHUs M BO3yXa, TEIJIOBbIE MOTEPH KOTEJIbHOTro arperata. CocTtapisieTcs TeIIoBoi OanaHc
KOTJIa, PACCYUTHIBAIOTCS KOA(D(PHUIIMEHT MOJIE3HOTO IEUCTBUS U PACXO]l TOILIIMBA.
PexomeHanmu mo npoBeJCHUIO TEIJIOBOTO pacyeTa TOIKH U KOHBEKTUBHBIX MOBEPXHOCTEH Harpesa cgop-
MYJIMPOBAaHbI Ha OCHOBaHHM OOLIMX TMOJOXKEHUI METOIUK pacdyéra KOTJIOB MajoW M CpeaHell MpOU3BOIU-
TEJIbHOCTH.

.TeruioBoi pacyeT TONMKH OCYIIECTBISETCS METOJIOM IIOCIEIOBATEIbHBIX MPUOMKeHUd. B Haudane
TEIUIOBOTO pacyéTa TONKM KOTja 3aAaéMcs TeMIEpaTypoill IpOAYKTOB CrOpaHMs Ha BBIXOJE U3 HeE. 3aTemM

M0 ATOM TEeMIIEpaType PAacCUMTHIBAIOTCS MapaMeTphl | ";th, KOTOPBIE HCIONB3YIOTCS Jaliee Ui pacuéra
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TEeMIIepaTyphbl Ha BbIXoje U3 TomnkH. [lonyueHHOe 3HaueHne TeMIepaTypbl Ha BHIXOJIE U3 TOIKH CPaBHUBAET-

Csl C TEMIIEPATYPOM, IPUHATOM JJIs ONPENCIICHUS U fﬂl . Eciu npunsTOE M pacueTHOE 3HAUEHUS OTJIMYAKOT-
cst 6onee yeM Ha £ 100 [JC, To pac4ér HEOOXOAMMO ITOBTOPHUTD, 3a/IaBIINCh HOBBIM 3HAUCHHEM TEMIIEpATY-
pBEL.

Ecnu npunsiToe 1 pacueTHOe 3HaueHHs OTiIMYarTcs MeHee, ueM Ha £ 100 [JC, To pacuér cumraercs
3aKOHUYEHHBIM, PACUETHBIM 3HAUEHUEM TEMIIEPATYphl Ha BBIXOJE U3 TONKH CUUTAETCS 3HAYEHHE IOTYyYEHHOE
Ha OCHOBAaHMH pacd€Ta MU OHO MCIOJIB3YETCs Aajiee NMPU MPOBEICHUH pacueTa KOHBEKTHBHBIX IIOBEPXHOCTEN
Harpesa.

2. I'azoxonx koTiIa, B KOTOPOM PAacCIOJIOKEHbI KOHBEKTHBHBIE ITyYKH, OTIEIEH OT TOIKH KOTJIA
OJHOPSIHBIM (pecToHOM. B COOTBETCTBHM C peKOMEHAALMSIMU HOPMATHBHOTO METOJA NPU pPasMELICHUH B
ra3zoBoM 00bEMe (eCTOHOB C YHCIIOM PSIIOB Z 3 TEMJIOBOM pacdéT ATOW MOBEpXHOCTH ((hecToHa) HEe TTPOBO-
JUTCSI, & cama MOBEPXHOCTh BKJIKOYAETCS B IOBEPXHOCTh CTEH TOIKHU.

3. IIpu moBepOoYHOM pacu€Te KOHBEKTHBHBIX IIOBEPXHOCTEW HArpeBa NMPEABAPUTEIBHO 3a1al0TCs
TEeMIIepaTypoil OJHON U3 Cpea — MPOIYKTOB CTOPAaHUs MM HarpeBaeMoi cpenbl (mapa, mapoBOASHON cMecH
WJTU BOJIBI).

JlanbHENIINM pacy€T COCTOUT U3 JIBYX JTAIlOB:

- Ha nepgom 3mane IO MPUHATOMY 3HAYCHHUIO TEMIIEPATYPHI PACCUNUTBHIBACTCS SHTAIBINSA dTOU CPEIBL.
3areM 1o ypaBHEHMIO OajlaHCa MO MPHUHATON TeMIepaTrype ONnpeaessioT TeIUIOBOCIIPUITHE 3TOW TOBEPXHO-
CTH HarpeBa U PACCUUTBHIBAIOT KOHEYHYIO SHTAJIBIIMIO BTOPOU CPEIIBI.

- Ha 6MOpPOM 2mane PacCUNTHIBACTCS BEJIUUYNHA TEIJIOBOCIPUATHS 3TOM MOBEPXHOCTH IO YPAaBHEHUIO
TEII000MEHa.

Ecnu terioBocnpusiTie O YpaBHEHUIO TEIUIONEpenadn OyAeT OTIMYaThes OT OMpEeAeTIEHHOrO Tel-
JIOBOCTIpUATHS 1O OanaHcy MeHee ueM Ha 2%, pacuér He yrouHsercs. [lonaraercs, 4ro pacyér 3aKOHYEH U
OKOHYATEJIIbHBIMU CYUTAIOTCS TEMIepaTypa U TEIJIOBOCIIPUSATHE, IPUHSTHIC IPH pacyéTe TEIIOBOro OanaH-
ca.

ITpu OosnpIIeM pacxokKIeHUH HEOOXOAMMO IMPUHATH HOBOE 3HAYCHHE TEMIIEpaTyphbl U OBTOPUTH pac-
YET.

[Tpu nepBOoM TpUOTMKEHUHN BEIMYMHA TETIJIOBOCTIPUATHS IO YPAaBHEHUIO TEIUIONEPEIadl MOXKET OKa-
3aThCs BBIIIE BEJIMYMHBI TEIUIOBOCHIPUATHUSA 110 OanaHCy.

B sTOM ciiyuae HE0OXOMMO MPUHATH TAKyIO TEMIIEPATypy I'a30B Ha BBIXOIE U3 MOBEPXHOCTU HArpeBa,
IIPpY KOTOPOM pasHULla MEXKIY TEMIIepaTypaMH MPOAYKTOB CTOPAaHMM HA BXOJE M BBIXOJAE M3 IOBEPXHOCTH
HarpeBa ObL1a ObI OOJIBIIIE, YEM NP MEPBOM MPUOIMKEHUN U HA00O0POT.

4. Jlns BTOporo NmpuOIMKEHHs LelnecooO0pa3HO NMPUHMMATh 3HAUYEHUE TEMIEpaTypbl, KOTOPOe
OTJIMYAETCs OT IEPBOHAYALHO IPUHATOTO TIPU MIEpBOM IpUOIMKEeHnH pacuéra He 6onee yem Ha 50 [1C.

B stom ciydae ko3¢ ¢unueHT Terionepeaayn NnepecunThiBaTh HEe Hajgo. HeoOxoaumo mepecuntarh
TOJIBKO TEMIIEPATypHBIA HANOp U TEIUIOBOCIIPUATHE U3JIyYEHUEM, €CIIM TAKOBOE MMEET MECTO U 3aHOBO pe-
IIMTh YpaBHEHUs OaraHca U TEIUIoNepeiadH.

5. Ecnu npu BTOpoM NpHOMMKEHUM PACXO0XKIECHUE MEXIY BEIMUYMHAMU TEIJIOBOCTIIPUSTHS IO
YPaBHEHHIO TEIUIONEpelaul M TEIIOBOCIPUATHUS 0 OanaHcy okaxercs 6osee 2%, TO UICTUHHYIO TeMIIepa-
Typy MOKHO HAiTH OJTHUM U3 JBYX CJIEIYIOIIUX CIIOCOOO0B:

- IyTeM JMHEHHOW MHTEPHOAIMU IrpaduuecKy, HaHECsS Ha MUJUIMMETPOBYIO OyMary B MaciuTade 3Ha-
YEHUs IPUHATHIX TEMIIEPATyp U PACUETHBIX 3HAYCHUN TEIUIOBOCHPUATHH MO ypaBHEHHUSM OayiaHca M Terio-
nepelayn, TOr/la TOUKa MEPECEUEHUs MOCTPOEHHBIX ABYX MPSAMBIX JacT HaM 3Hau€HUE pacu€THOM Temrepa-
TYPBIL;

- yTEM AHAJIMTUYECKON UHTEPIIOIALNI o HIDKEITPUBEAEHHON bopmy-

: . L (QE - QT)
8" =8l + (8L -9") u/ :
JIC: ’ ’ ’ [(QE a QT): B (QE B QT)TT]

B (hopmyie nnaekcol I u Il oTHOCATCSI COOTBETCTBEHHO K IEPBOMY U BTOPOMY MPUOTMKEHUSIM.
ITonydyeHHOE 3HaUEHNE TEMIIEPATyphl IPUHUMAETCA 3a pacu€THOE 3HAUYEHUE.

21



Jlns 3aBepIIeHusl pacueTa HEOOXOAMMO TOJBKO PAacCUUTATh TEMJIOBOCIPHUATHE NMPOIYKTOB CrOPAHUS
IS OTIpeNIeIEHHON TeMIIepaTyphl U TEIUIOBOCIIPUATHE TIOBEPXHOCTH Harpena 1o OanaHcy.

6. Ilpu TennoBoM pacuéTe KOHBEKTHBHOIO ITydKa CJIEAYyeT YYUThIBAaTh, YTO TeMIepaTypa oOorpesae-
MO cpeJibl TOCTOSIHHA U PaBHA TEMIIepaType KUIEHUS Ipu JaBieHuH B Oapabane koria. [Ipu 3THx ycioBu-
AX TEMIIEpaTypHBIA HAIIOP PACCYUTHIBAETCS T10 CIEAYIOIIEMY COOTHOIIEHHUIO,

A= Aty — Ay
Atg
Tty
rae 416 — GonbInas pasHOCT TemmepaTyp cpel; £M — MeHbIIas pa3sHOCTh TEMIIEPATYP CPESL.

B Tex ciyuasx, xorna 426 /Atw 1,7, TemMmepaTypHBI HAIIOp MOXKHO C JOCTATOYHON TOYHOCTHIO OIIpe-
JEeTUTh KaK cpeHeapu(pMETHYECKYI0 Pa3HOCTh TeMIepaTyp mo popmymne

At = Atg + Afy

2 .

7. Ilpu TennoBoM pacuéTe BTOPOrO KOHBEKTUBHOI'O Iy4YKa M BOASIHOTO 3KOHOMaizepa KO3(pGHUIMEHT
TEIUIO0TIaYM U3JIyYEHUEM HE YUUTBIBAETCS, €CIU CPEIHAS TEMIIEpaTypa MPOAYKTOB CrOPAHUS B HUX MEHb-
nre 30001C.

8. BoasHoll s5K0OHOMal3ep paccunThIBacTCd KOHCTPYKTUBHO. B pe3ynbrare pacuéra onpenensercs mo-
BEPXHOCTh HArpeBa BOISHOIO SKOHOMaM3epa.

B pacuére sxoHoMmaiizepa UCIonb3yercs: PaKTHUECKU pacxo/l BOJIBI Yepe3 HETo C YUETOM MPOAYBKH.

9. Temmneparypa 3arpsi3HEHHOM CTEHKHM IMOBEPXHOCTH BOISHOIO SKOHOMAi3epa pacCUUTHIBAETCS IO
COOTHOIIECHUIO

fa =z T At ,

IJIe - CPEHsAs TEMIEpaTypa BOJbI B MOBEPXHOCTH HarpeBa, At =\2\5°C s Bcex moBepxHOCTEN Harpesa
MIPU CKUTAHUM Ta3a npuHuMaeTcs 1o Tadmume [111.

10. TTocie pacuéra SKOHOMAN3Epa OMPEIeIeTCS pacueTHAs HEBA3Ka TEIIOBOrO OajaHca TEIUIOreHe-
PUPYIOIIEH YCTAaHOBKH 10 CIIEAYIOIIEMY COOTHOIICHHUIO:

2

I'JI€ - TEIJIOBOCIIPUATHSI IOBEPXHOCTEN HArpeBa: TONKH, KOTEIBHBIX ITYYKOB U BOASHOTO YKOHOMaii3epa.

B ¢opmyny noacTaBisioTcs 3HaUSHHS, OTIpeIeIEHHbIE U3 YPaBHEHUI TEIUIOBOro OajaHca.

[Ipy npaBUIBHOM BBIITOJIHEHUM pacdy€Ta BEIMYMHA HEBA3KH HE JOJKHA npesbimarh 0,5% oT Beanuu-
HBI pacrojaraeMoro Teria.

Cocras KII: - pacueTHo-IOsIcHUTENBbHAS 3anucka (15-25 c1p.);
- rpaduyeckas 4acTh — | JIMCT cTaHgapTHOTO opmara

Kypcosas pabdora:

ITpu BBINONIHEHUH KYpCOBOW pabOThl CTYACHT JOJKEH M3YYHUTh THIIOBBIE TEMJIOBBIE CXEMBI, BEIOPAThH
Ty, KOTOpasi COOTBETCTBYET MCXOJHBIM JITaHHBIM Ha BBIIIOJHEHUE KYpCOBOI'O MPOEKTA, MPUBEAEHHBIM B I10-
coouu.

KypcoBast paboTa cCOCTOUT U3 MOSCHUTENBHOM 3aMUCKU U TpaduyecKoil 4acTH.

ITosicHuTeNnbHAs 3aMMCKa JOJKEH COEPKaTh CIIEIyIOIUe pa3ebl:

1. Onucanue u pacy€T BBIOPAHHON TETIJIOBOM CXEMBI.

2. Pacuér KoJiMuecTBa KOTJIOB, MPOCKTUPYEMBIX B KOTEIBHOM.

3. AdpoarHaMHUYECKUH PAcUET ra30BO3yIIHOTO TPAKTA.

4. PacdeT BBICOTBI ILIMOBOM TPYOHI.

5. BeiOop BcrioMorarenbHOT0 000py10BaHMsI KOTEITBHOM.

B cocraB rpaduueckoii yacTi KypcoBoil paboThl BXOIUT 2 uepTexa ¢popmara Al.
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[lepBbiii 4epTEX NOMKEH OTOOpa)KaTh KOMIIOHOBKY KOTEIBHOW € HEOOXOAMMBIM O0OpYyIOBaHUEM.
[Ton6op 060pyaOBaHUS OCYILECTBIISETCS B COOTBETCTBHH C METOAMKOM, MPEJCTABICHHON B y4eOHOM IMOCO-
6un. Ha yeprexxe oMKHBI OBITH TOKa3aHBI IJ1aH KOTEIBHOU, pa3pe3bl KOTENbHOI, B IIOJTHOM COOTBETCTBHUH C
BapHaHTOM 3aJaHUs CTYACHTAa Ha KypCOBOE NPOECKTHUPOBAHUE M PE3YJIbTaTaMU pacyeTa TEIJIOBOM CXEMBbI
MPOMBIIIJIEHHO-OTONUTENbHOM KOTEIbHONW U BCIOMOTaTEIbHOI0 000PYAOBAHHUS.

Ha BTOpOM uepTexe mpuBOAUTCS PACCUUTHIBAEMAsl TEIIOBAsI CXeMa CO CTeH(PUKAIICH.

HcxoaHbie JaHHBIE HA BBHITIOJHEHUE KYPCOBOM pabOTHI PUBEIEHBI B TOCOOUH.

TonJauBo U CIHOCOOKI MOJIy4Y€¢HUS TENJI0ThI.
3agaym No pacyeTy peakumi ropeHns; TeopeTnyeckoro obbema Bosayxa ,
HeobxoQMmoro Ans ropeHns; obbema ObIMOBbIX ra3oB.
Tunosoe 3agaHue: OnpeaenuTb HU3LWYH0 TENNOTY CropaHnst CyxXoro
npupogHoro rasza coctasa: C0O2=0.8%; CH4=84.5%; C2He=3.8%;
C3Hs=1.9%; C4H10=0.9%; CsH12=0.3%; N2=7.8%.
PeweHue:

f IAH, -+ 13300 - 24H S -+ BECH, 1 B3IC_H, +

t BIEL 1y o BB -+ FISCH S 10 H, o e, +
+ D4l - LB H,, ANED

rrn Ho Lk 115, CH,, [ D LEMH I TIeT FE
FEsch, MECOHU.Ed B roeTan rapnoSOaIne D minesn, ¥
KoTenbHbIN arperat. 3agayv no pacyeTy TensoBoro banaHca
TennoreHepartopa (noTepu TennoTbl), TennoobMeHa B TOMKe,
KoadhdnumeHTa coXxpaHeHusi TENNOTLI.

OnpepenuTb agnabaTtHyto TeMnepaTypy ropeHus Tonnmea . Ycnosus
CXXUraHWA TOMMMBa: TONKa C XUOKMM LUnakoyganeHmem, temneparypa
ropsidero Bosayxa, koten paboTtaeTt nog HagayBOM, PeEUMPKYNALNS ra3os
OTCYTCTBYeT, M3bbITOK BO34yxa 3a TONKOW MU KO3 PUUNEHT yHOCa

MN3BECTHbI.
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TenJioreHepupyoumas yCTaHOBKa, KOTJIbI-yTHIM3ATOPBI
3agaym no pacyeTy TArogyTbeBoro Tpakta TIY n . a.
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OCHOBEI OKCILTyaTalluid U IPOCKTHUPOBAHUSA HCTOUYHHKOB TCIIJIOTHI
(HpOMLII_HJ'ICHHO-OTOHI/ITCJ'IBHLIX KOTCJIbHBIX, KOTCJIBbHBIX U T.I[.)
3agaum no pacyety K nogbopy o60pyaoBaHUS UCTOMHUKOB TEMMOTHI.

OnpeneadTs KOHUEHTpaUMIO QHOKCHLA ce-
PhI ¥ MIOBEDXWOCTH 30MJH NAA KOTedbLHoil, B KOTOpOR ycTamoB-
ALl ABa OIHHAKOSLIX HOT/I0arperata, patoTamilHs Ha BEICOKO-
CEPHHCTOM Ma3yTe cocTapa; CPF = B3 %; Hr = 10,4 %: SP =
= 2,8 %; O° = 0,7 %; A° = 0,1 %: WP = 3,0 %: ccan W3-
BECTHL! BLICOTA AbiMOBON Tpyiel H = 31 wm, pacueTHEIA pacxon
Tonanea B, = 0,525 kr/c, TemnepaTtypa rasos na Bxoae B gbl-
MoByO TpyGy (v, . = 180 °C, vemneparypa rasos Ha BLIXOAE H3
ApiMoBoil TPYGI g . «= 186 °C, wgosdpHuHenT HabuTka Bo3-

mAyxa mepen TpyGoi a, . = 1,5, TEMNMEpATYpa OKP yHAKMLETOD
BOGMY Xa fﬂa— 20 °C.  GapOMETPHYECKOE naBneHHe BO3OYXa
hs; — 97-10° TMa, wrosphupwent, YUHTHIBAKULH CHOPOCTE

OCAAMLCINA AHOKCHILA cepll B arMochepe, F= 1,0, koadubuumenT,
YUHTH BarULMH yCchnoBHe BudXoma NpoOAYKTOB CropaHH#A rasos w3
YCTEH ALIMOBOR TpyGel m = 0.9, kosdxpHuwenT crpatHdHKaIHH
arMocipepet A== 120 c**.rpaa'? u doHoBaH KOHuEHTpAUUA 3a-
rpAazhelns arMocpepkl AHOKcHLoM cepil C4,=0,03- 10— gkr/m®.

Pewenwne TeoperHueckd HeoGXoAHMBIN o6besm Boany-

Xa onpegedaem mo gopmyne (1.27):
ve 0,083Cr + 0,266 He + 0033 (Sr — 0°) =
= 0.08%-83 + 0.266- 10,4 + 0,033 (2,8 — 0,7) — 10,2 w®/xr.

T(‘Dpe‘rraqt_’c‘li"ﬁ obBbew NPOAYKTOR [MOTHONe cropalvs  Ha-
Xonum no gopayne (1.36):

Ve = 00187 (Cr 2 0.3755%) 0,79V°* - 0. 8N 100 +
+ 0,0124 (9H" - WP) -+ 0,0161 V" — 0,0187 (83 4+ 0,375 =
= 2.8 = 0.79-10,2 - 0,00124 (9-10,4 3,00 + 0,016!
®x 10,2 = 10,99 m¥Kr.

Ofhem ILIMOBLX ra2oB NPOXOAAUIHX YEPEes QLiMOBYHY Tpy-
6y, onpemennem no dopmyane (2.57):

I'"':'7=.I'TB [V e, —1) Ve Oy, 273 ) .00 =100 —_
» r ( n-wr ) 1 273 .
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oo a7 K e
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(Doprl meKyuieco KOHmpoJia ycnesaemocmu

Tabauya I11.4

Ne pazgena (-oB) Ne (ykazatb BUX) 3aHATHSA HauMmenoBanue oleHOYHOI0O Kon
(orama cpeacTna KOHTPOJIUPYeMOii
dhopmMupoBaHUS (perenue 3ama4, KOHTPOJIbHAS KOMIIeTeHIIH I
KOMIIETCHITUH ) paborta, OTYeT 10 1aboPaTOPHBIM
paboTam, TeCTHPOBAHKE, KypcoBas
paborta (TpoekT), pedepat u 1p.)
1 2 3 4
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Paznensr 1 — 4. Ha nanuBuTyanbHBIX [IpoBepka pabOTHI HaJ pasaeIaMu IIK-3
Oranbl: HaYaIbHBIH, KOHCYJbTAIIHSX C KYPCOBOTO MPOEKTa
OCHOBHOM, MperoaaBaTeieM B JHH KypCOBOTO
3aBepHIAOIIMNI MPOEKTUPOBAHUS
TemBbl KypCOBBIX MMPOEKTOB:

IIpoexTupoBaHue OTOMUTENBLHO-IPOU3BOACTBEHHOM KOTEIBHOM
IIpoexkTupoBaHre OTOMUTENBHON KOTEIbHON

¢0pM bl npomeafcymoquoﬁ ammecmauuu

Kon xontponupyemoii komnerenuuu: 11K-3

Bormpocs! k 3x3aMeny

1.

Mecto u pons TI'Y B NpOMBIIUIEHHOCTH U KOMMYHaJIbHOM X035iicTBE. KOTENbHBIE KaK MCTOYHUK

TeruiocHa0xeHusi. KoMOMHUpOBaHHAS U pa3/iesibHas BBIPa0OTKA TETJIOBOM U 3JI.9HEPTUH.

2. Tenorenepupyoniasi yCTaHOBKa, €€ SJIEMEHTHI M X Ha3HAYCHUE.

3. Konctpykius naporeneparopoB JIKBP, JIE, KE ux ocobeHHOCTH.

4. IHupkynsauus BoAsl B KoTie. Cxema KOHTypa HUPKYJIALUH.

5. IlepBu4HBIA U BTOPUYHBIA TEIUIOHOCUTENU. IIpoLiecchl 10 NepBUYHOMY U BTOPUYHOMY TEIIOHOCHU-
TEJSIM, OCHOBHBIE IIapaMETPBI.

6. TorumBHO-?HEPreTHYECKre PeCypchl U TOIIMBHO-3HEpreTuyeckuii 6ananc B PO u mupe.

7.0Opranndeckoe TormBo. Knaccudukanus, MporucxoxaeHNe, COCTaB U CBOWCTBA.

8. McKkyccTBEHHBIE TOIUIMBHO-KOMITO3UIIMOHHBIE U CUHTETHYECKHE TOIIMBA. OTXOABI IPOMBIIIIIEHHO-
CTH KaK TOIIJIMBO. BTOpUYHBIE TOIUIMBHO-2HEPTETUYECKUE PECYPCHI

9. 'openwne Torma. Anddy3noHHbINi 1 KHHETUYECKUN TIPOIIECCHI TOPEHUSI.

10
11
12
13
14

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36

. 'openue TBEpI0TO TOIIIMBA.

. ['opeHue xuaKoro TomIMBa.

. F'openue razoo6pa3HOro TOMIUBA.

. PacueT 065€MOB IPOAYKTOB CrOpaHUSI.

.Pacuer Tennoconepxanus IIMOBBIX Fa30B U BO3/1yXa.

TemoBoii GanaHc KOTIOArperara.

TemooOMeH B TOIIKe, LIEJIb pacueTa, OInpeaesieMble XapaKTePUCTUKH.
TernnooOMeH B KOTENBHBIX IMydkax. OCHOBHbIE YpaBHEHHS.
TennooOMeH B BOASHOM 3KOHOMai3epe. TUIbl SKOHOMal3epoB, UX KOMIIAaHOBKA.
Pacuer naponeperpeBareneil.

Pacuer Bo3yxomnoorpeBaresnei.

OcobeHHocTH pacyeTa BOAOTPEHHBIX KOTJIOB.

Temnuiorenepatopsl 4yryHHBIE U CTaJIbHBIE, UX OCOOEHHOCTH.

Tonku 1 c)KUraHust TBEPAOIO TOILIIUBA.

@OpCyHKHU 1Sl COKUTaHUS Ma3yTa.

["a30BBIE rOpENKH.

VYerpoiicTBa i1 CKUTaHUS HECKOJIBKHUX BHUJIOB TOIUIMBA.
IIsutenpuroTOBIICHKE

CrpouTtenbHble KOHCTPYKIUH, anliapaTypa U TApHUTYpA KOTJIOB.
XumBopoourcka. Haznauenue. Craauu.

O6paboTka Boabsl. BHyTprKOTIOBas 00pabOTKa BOIBI.

Bri6op cxembr XBO. Omnpenenenue napaMmeTpoB 1j1st Beioopa cxembl XBO.
O6paboTKa BOJBI METOJIOM KaTHOHHOTO OOMEHA.

O06paboTka BOJBI 110 CXEME ABYXCTYIIEHYATOro Na-KaTOMHUPOBAHHUSL.
H-Na-karonnupoBaHnue.

Pacuer 1 mo6op 060pynoBaHMs BOJAOIOATOTOBKH.

. Jlerazanus BOJbl B MapOBBIX U BOJOTPENHBIX KOTJIAX.
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37.
38.
39.

TennoBbie CXeMBI KOTEIBHBIX. HpI/IHHI/IHI/IaHBHI)IC, Pa3BECPHYTHIC, MOHTAXXHBIC.

TemoBast cxema nMapoBOil KOTEIBHON AJISt OTKPBITON CHCTEMBI TEIJIOCHA0KEHHUS.
TennoBasi cxema mapoBOil KOTEIHHOM JIJIS1 3aKPBITOM CHCTEMBI TEIJIOCHA0KEHHUS.

40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

TeruoBast cxemMa BOJOTPEHHON KOTEIbHOM.
Pacuer u monGop 06opynoBaHMs I TETIJIOBOM CXEMBI KOTEIIHHOM.
Pacuer noporpeBareneii. YpaBHEHHE TEIIOBOTro OanaHca.

[Tog6op HACOCOB MUTATEIBHBIX, MTOAMUTOUYHBIX. CETEBBIX.

Pacyer 1 mo6op KOHAEHCATHBIX OAKOB U JI€a3paTOPOB.
TomIMBHOE XO3SIMCTBO KOTEJILHOM HA TBEPJIOM TOIJIUBE.
TonnuBHOE X03MCTBO KOTCIHLHOM HA KUIKOM TOILIHUBE.
I"'a3ocHabOxeHne KOTENbHBIX.

Pacyer npiMOBOI TPYyOHI.

Onpenenenne COMpOTUBIIEHUS Ia30BOTO TPAKTA.
Omnpezenenne CONPOTUBIICHUS BO3YLIHOTO TPaKTa.

51. JIsIMOCOCHI ¥ BEHTHIIATOPBI. X momoop.

52.
53.
54.
55.
56.
57.
58.
59.

Pacuer 1 mon6op 30510yIaBUTEICH.
Pacuet razoxoxos xotiia.
PacceuBanue. Pacuer ap1MoBoit TpyObl HB paccenBanue.
Bboprba ¢ 3arpszaenueM atMmochepbl. OuncTKa Ta30B OT JbIMA.
XapakTepUCTUKU UCXOJHOM BOJBI.

XKecTtkocTb BOJbI 00111as1, TOCTOSIHHAS U BPEMEHHAs.
Cyxoii 0OCTaTOK XMMOUYHUIIEHHOHN, KOTJIIOBOM U MUTATEIbHOU BOJIBI.
HenpepsiBHast mpoyBKa KOTJIOB. Y CJIOBUS €€ OCYILECTBIICHUs U Ha3HaueHue. PacueTr cenapatopoB

HEIPEPBIBHON MIPOAYBKHU U OXJIAJAUTENS IPOLYBOYHOU BOJBI.
60. CereBas ycranoBka. Ee pabora, pacuer u mogaoop.

4. MeToauvecKue MaTepuaJibl, ONpeaeJsaoiue Npoueaypbl OlleHUBAHUS 3HAHUH, yMEHU, HABBI-
KOB U (MJIH) ONBITA AeSITeIbHOCTH, XapPaKTePU3yOIIMX 3TAanbl opMUPOBAHUS KOMIIETEHIIUIA.

Tabnuya I11.5

IlIkana ouenu-

umepuil oKazamenu UazHOCMUKAQ 6anus
K; 11
(100-6anvnasn)
6onee 60% mpPOMyCKOB Ja-
N N OOpaTOpHBIX 3aHATHA W
OTCYTCTBHE 3HaHWH, yMEHUI U HABBIKOB B PaMKax KOHCYJTBTAIIHIA: 10
JTUCIIMIIINHBI WIIA OTKa3 OT OTBETA HeBBI}ll'IOJ'IHeHI/Ie, yaeBHOTO
rpaduka
(parmMeHTapHBIC 3HAHUS B paMKax TUCIUILINHBI; 3HA-
HUS OTJICJIBHBIX JTUTEPATYPHBIX HCTOYHUKOB, PEKO- Somce 30% MDOMVCKOB 1
v o () -
MEH/IOBaHHBIX YU4e€OHOM MPOrpaMMoOn AUCIHIIINHBL; POTIyCKOB
= OOpaTOpHBIX 3aHATHA U
= HEYMEHUE MCTOIB30BaTh HAYIHYIO TEPMUHOJIOTHIO KOHCY B TAITHIA: 20
g TUCLIUIUTAHBI, HAIMYKE B OTBETE IPyObIX CTUIINCTHYE- Y ’
* HE TIOJIHOE BBIMIOJIHEHHUE
0 CKHUX M JIOTHYECKHX OIINOOK;
= N yde6Horo rpaduka
2 MACCUBHOCTH Ha MPAKTHYECKUX 3aHATHSIX, HU3KHUH
£ YPOBEHB KYJIbTYPHI HCTIOTHEHHS 33 JaHUH
= HEIOCTATOYHO MOJTHBIN 00BEM 3HAHUI B paMKaXx AHC-
WTUTAHBI,
i ’ N 6omnee 10% mpomyckoB Ja-
3HAaHHE YaCTH OCHOBHOH JINTEPATyPHl, PEKOMEH/I0- 60DATOPHIX  3amsTHA 1
BaHHOHM y4eOHOH MporpaMMoii AUCIUIIINHEI, paTop .
N KOHCYJIbTALIMI; 30
WCTIONB30BaHUE HAYYHOW TEPMHUHOJIOTHH, U3JI0KEHHE
BBITIOJTHCHHE y4eOHOTO

OTBETA Ha BOIIPOCHI C CYINCCTBECHHBIMHA JIMHIBUCTHYC-
CKHUMH H JIOTHYCCKHUMU OH_II/I6KaMI/I;

cnaboe BJIAACHNUC NHCTPYMCHTApHUECM yqe6H0171 JAHUCIIH-
TIJIMHBI, HCKOMIICTCHTHOCTD B PCHICHUMN CTAHAAPTHBIX

rpaduKa ¢ HEYJOBJIECTBOPH-
TEJIbHBIM Kau€CTBOM
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(THIIOBBIX) 331124,

HEYMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TCOPHSIX,
KOHIIETIIHSIX ¥ HAITPABIICHUSIX U3y4aeMOU JUCIIATLIH-
HEL;

MAaCCUBHOCTh Ha MPAKTHUECKUX 3aHATUAX, HU3KHMA
YPOBEHb KYJbTYPhI HCHIOIHCHHS 33 JaHU

JIOCTATOYHBIN 00BbEM 3HAHWI B paMKax 00pa3oBaTelb-
HOTO CTaHAApTa AUCIUIINHEI;

YCBOEHHE OCHOBHOM JIMTEPATYPBI, PEKOMEHIOBAHHOU
y4eOHOM IpOrpaMMON AUCIIUILTAHEI;

KCIIOJIb30BAaHUE HAYYHON TEPMUHOIOTUH, CTUIUCTH-
YEeCKO€ M JIOTUYECKOE U3JI0KEHHE OTBETA Ha BOMIPOCHI,
YMEHHE JIeJIaTh BBIBOABI 0€3 CYIIECTBEHHBIX OIINOOK;
BJIQJICHUE MHCTPYMEHTApUEM YIeOHOW AUCIIUTUIHHEI,
YMEHHUE €ro UCIOJIb30BaTh B PELUICHUU CTaHAAPTHBIX
(TUTIOBBIX) 3a/1a4;

YMEHHUE TOJI PYKOBOJICTBOM IPETOAaBATENs pellaTh
CTaHJIapPTHBIC (TUIOBKIC) 331a4H;

YMEHHE OpUEHTHPOBATHCS B OCHOBHBIX TEOPHUIX, KOH-
LEMNIUIX U HAPaBJICHUAX 110 U3yIaeMOH THUCITUTLINHE
Y JaBaTh UM OIICHKY;

paboTa mox pyKOBOACTBOM IpETNoaBaTels Ha IpaK-
TUYECKUX 3aHATHUSIX, JOMYCTUMBIA YPOBEHD KYJIbTYPHI
WICTIOIHCHHUS 3aJaHuil

mocelieHre Iad0paTOPHBIX
3aHATUN ¥ KOHCYJIBTALIHIM;
3aJaud B COCTaBE 3alaHMs
Ha KypCOBOU IMPOEKT pelie-
Hbl ¢ 70% BepHOCTBIO pe-
IeHUI

31-40

JIOCTATOYHBIC 3HAHUS B 00BEME YUeOHOM MTPOrpaMMBbL;
WCTIONb30BaHNE HAyYHOU TEPMUHOJIOTHH, CTUIIACTH-
YeCKU TPaMOTHOE, IOTHYECKH MPABIIIFHOE U3JIOKEHIHE
OTBETa Ha BOIMPOCH], YMEHUE JICNATh BHIBOJIBI;
BJIa/ICHHE MHCTPYMEHTapHEM YIeOHOW AUCIUTUIHHEI,
YMEHHE €ro UCTIOIh30BaTh B PEIICHUH YISOHBIX U
po(heCcCUOHANIBHBIX 33]1aY;

CIIOCOOHOCTH CaMOCTOSITEITLHO TIPUMEHSTH THIIOBBIC
pelieHns B paMKax y4eOHOH MpOrpaMMBL;

YCBOCHHUE OCHOBHOM JINTEPATYPhl, PEKOMEHIOBAHHON
y4eOHOW TPOTpaMMON JTUCITUTUIAHBL,

YMEHHE OpUEHTHPOBATHCS B 0a30BBIX TEOPHUSIX, KOH-
LEMNIIIX U HAPaBJICHUAX 110 U3yIaeMOH THUCITUTLINHE
Y JaBaTh UM CPABHUTEIBHYIO OLICHKY;
camocTosTeTbHast paboTa Ha MPAaKTUIECKUX 3aHATHUAX,
BBICOKHI YPOBEHb KYJIBTYPHI HCTIONHEHUS 33aJaHUN

MTOCEIICHNE JTA0OPATOPHBIX
3aHATUN ¥ KOHCYJIBTALIHIM;
3aJaud B COCTaBE 3alaHMs
Ha KypCOBOU MPOEKT pelie-
Hbl ¢ 90% BepHOCTBIO pe-
IeHUI

41-50

JleaTenbHOCTHBIH

JOCTATOYHO MOJHBIE M CUCTEMATU3UPOBAHHBIE 3HAHUSA
B 00bEME yUeOHOH MPOTrpaMMBI;

HCIIOJTH30BaHNE HEOOXOIUMOM HAYIHOW TEPMUHOJIIO-
TUH, CTHINCTHYECKH TPAMOTHOE, JIOTHYECKH TIpa-
BHUJIbHOE U3JI0KEHHE OTBETA Ha BOIIPOCHI, YMEHUE Jie-
JaTb 000CHOBaHHBIE BBHIBOIBI;

BJIa/ICHNE MHCTPYMEHTapHEM YIeOHOW AUCIUTUIHHEI,
YMEHHE €ro HCIOIb30BaTh B PEILICHUN YUeOHBIX U
npodecCHoHANBHBIX 3a/1ay;

CIIOCOOHOCTH CaMOCTOSITENTFHO IPUMEHSTH TUIIOBBIC
pelIeHns B paMKax y4eOHOH MPOrpaMMBL;

YCBOEHHE OCHOBHOM JINTEPATYPBI, PEKOMEHA0BaHHOU
y4eOHOU IPOrpaMMO TUCIIUILINHBL,

YMEHHE OpUEHTHPOBATHCS B 0a30BBIX TEOPHUSIX, KOH-
LEMUIUAX U HAPaBICHUAX MO U3Yy4aeMOU TUCHUILINHE
Y JaBaTh UM CPABHUTEIbHYIO OIICHKY;

AaKTHBHAs CAMOCTOSTENbHAS padoTa Ha MPAKTUIECKHUX

MocelieHre Iad0paTOPHBIX
3aHATUN ¥ KOHCYJIBTALIHIH;
pa3paboTKa BONIPOCOB Kyp-
COBOTO IIpOEKTa B IIJIaHO-
BbIE€ CPOKH

51-60
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3aHATHUSX, BHICOKUN YPOBEHB KyIbTYPhl UCIIOTHEHUS
3aJaHNuNI

CHUCTEMAaTHU3UPOBAaHHBIC, TITYOOKHE U TIOJTHBIE 3HAHU
0 BCEM pasjienaM y4eOHOH MporpamMMmel;
WCTIONIb30BaHIE HAyYHOU TEPMUHOJIOTHH (B TOM YHICIIE
Ha MHOCTPAHHOM $3bIKE), TMHTBUCTHYECKH U JIOTHYE-
CKH{ IIPaBUIIBHOE M3JI0KEHHE OTBETA Ha BOIIPOCHI,
YMEHHE JIeJIaTh 000CHOBAHHBIC BBIBOJIBL;

BJIa/ICHHE MHCTPYMEHTapHEM YIeOHOW AUCIUTUIHHEI,
YMEHHE €ro UCTIOIh30BaTh B IOCTAHOBKE M PEIICHUH

nocemeHne J1adopaTOPHBIX
3aHATUN ¥ KOHCYJIBTALHH;

pa3paboTKa BOIPOCOB Kyp-
COBOTO IIpOEKTa B IIJIAHO-

HBI,

YMEHHE OpUEHTHPOBATHCS B OCHOBHEIX TEOPHSIX, KOH-
LEMUIUAX U HAPaBICHUAX IO U3y4aeMOU TUCUUILITNHE
1 JaBaTh UM KPUTHIECKYIO OICHKY;

aKTHBHAS CAaMOCTOSTEIbHAS paboTa Ha IPAKTHICCKUX
3aHATHUSIX, BHICOKUN YPOBEHB KyIbTYPhI UCIIOTHEHUS
3aJIaHHI

HBIX BaPUAHTOB pElICHUM

HAyYHBIX U TPO(ECCUOHATBHBIX 33134, BbIE CPOKHU HJIU C OIepeke- 61-80

YCBOEHHUE OCHOBHOM U JOMOJHUTEIbHON JJUTEPATYPhI, |HUEM, C JAEMOHCTpanuein

PEKOMEHIOBAaHHOW y4eOHOH IMporpaMMOoii TUCIMIUIA- | TBOPYECKOTO0 TOIXOoMa |

HBI, BBICOKOH CTEIIEHU CaMOCTO-

YMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHAX, KOH- | ATEJIBHOCTH

LEMNIUIX U HAPaBJICHUAX 110 U3yIaeMOH THUCITUTLINHE

Y 1aBaTh UM KPUTUYECKYIO OIICHKY;

camMoCTosITeJIbHasl pa0oTa Ha MPAKTUYCCKUX, 3aHITH-

SIX, BBICOKHI YPOBEHB KyJIbTYPHl HCTIOJTHEHHUS 3aJaHIH

CHUCTEMAaTHU3UPOBAaHHBIC, TITYOOKHE U TIOJTHBIE 3HAHUS

M0 BCEM IIOCTaBJICHHBIM BOIPOCaM B 00bEME yUeOHOM

IPOTpaMMBl;

WCTIONb30BaHNE HAyYHOW TEPMUHOJIOTHH, CTHIIACTH-

YeCKH IPaMOTHOE, IOTHYECKH MTPABUIIBHOE U3JI0KEHNE

OTBETa Ha BOIPOCHI, yMEHHE AeaTh 000CHOBAaHHbIE

BEIBO/IBI; nocenieHne J1abopaTOPHBIX

BIIa/ICHNE MHCTPYMEHTapHeM YIeOHOW AUCIUIUINHBI | X 3aHATHUH U KOHCYJIbTAIHA;
5= (MeTogaMM KOMILJIEKCHOTO aHaJi3a, TEXHUKON HH- pa3paboTka BOIPOCOB Kyp-
Z (hOpMaITMOHHBIX TEXHOJOTHI{), YMEHHE €T0 UCTIOIB30- |COBOTO TPOEKTa B ILIAHO-
§ BaTh B [TOCTAHOBKE M PEIICHUHM HAYYHBIX M MPOQEeCcCh- | BbIE CPOKH HIIM C ONEpexke-
= OHAJIBHBIX 3a/1aY; HUEM, C JEMOHCTpaluen 81-100
= CIOCOOHOCTH CaMOCTOSITEIBHO PELIaTh CIOXKHBIE IIPO- | TBOPYECKOTO  IMOJAXOAa H
S O5eMBI B paMKax y4eOHOI MporpaMMel; BBICOKOH CTENEHH CaMOCTO-
= YCBOEHHE OCHOBHOM U JIOTIOJIHUTENBHOM TUTEPATYpHl, | ATEIBHOCTH, BKJIIOYAst

PEKOMEHIOBaHHOW y4eOHOH MPOrpaMMOil TUCLIUIUTU- | IPEIJIOKEHHE OpPUTHHAIIb-
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Ilpunoscenue 2

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUILIMHBI (MOTYJISA)

b1.B.03.09 TenJioreHepupyroniue yCTAaHOBKH

(MHOEKC M HaUMEHOBaHHE AUCLMIUIMHBI (MOYJI) IO Y4eOHOMY IJIaHy)

HanpasJieHue NoAroToBKH (CMENHAJIbHOCTD)

HanpasaenHnocts (mpoguiib)

KBanupuxkauus

®opma o0yueHust

08.03.01 CTpouTteanLCcTBO

(KOZ[ 1 HAUMEHOBAHUE HAIIPABJICHUS IIOATOTOBKH (CHCHI/IHJ'IBHOCTH)

TemjiorazocHa0okeHne ¥ BeHTUJIAINS
(HauMEHOBaHHE)

bakajaBp

3aouHas

(ouHast, O4HO-3209HAS, 3209HAS)
daxyabTeT

TenmoraszocHad;kenue 1 BeHTHJIAIUSA
(HauMEHOBaHHUE)

Beinyckarwmass kageapa

Kagenpa-pazpadoruux TennorazocHa0:xeHue U BeHTHIAIUSA

(HauMEHOBaHHE)
Kype Yac/se. Jlexkumu, JlaGopar. IMpakTny. KCP | cPC Yacwl DopMa KOH-
qac. pab., yac. 3aH., Yac. KOHT TPOJIs
4 108/3 6 4 4 3 87 4 3auer, KII
4 108/3 4 4 4 3 84 9 Ik3amen, KP
Hroro 216/6 10 8 8 6 171 13

JlucuuIimHa OTHOCUTCS K JUCIUIUIMHAM BapUaTUBHOM yacTu O10ka 1 yuyeOHOro 1uiaHa .
JucuumiuHa HaneneHa Ha GOpMHUPOBAHHE CIASAYIONUX KOMITETEHITHIA:

IIpodeccnonanbHbIe:
Koa komnerennun ConepxxaHue KOMNETEHIIUN
1 2

IIK-3 CITOCOOHOCTH MPOBOINTH MPEABAPUTEIHLHOE TEXHUKO-DKOHOMHUECKOE 000CHOBAHHE
MPOCKTHBIX PEIICHHH, pa3padaThiBaTh MPOCKTHYIO U pab0UYYIO0 TEXHHUECKYIO JTOKY-
MEHTAIHIO, OQOPMIISITH 3aKOHYCHHBIC TIPOCKTHO-KOHCTPYKTOPCKUE pabOThI, KOHTPO-
JMPOBATh COOTBETCTBUE
pa3pabaThiBaeMBIX MTPOCKTOB M TEXHHUECKON TOKYMEHTAIMH 3a[aHUI0, CTAaHIapTaM,
TEXHUYECKUM YCIOBUSAM M APYTHM HOPMATHBHBIM JOKYMEHTAM

Kpartkoe cogep:kanue JTUCHUIJIMHBI (MOAYJIs1)

Ne paznena HauMenoBaHue pasaeiia Conep:xanue TUCHUILUIHHBI

2 3

1 MecTto u ponb
TEIUIOTEHEPUPYIOIIHX YCTaHOBOK

MecTo # poJib TEIUIOTC€HEPUPYIOIIUX YCTAHOBOK.
TonnmuBHO-?HEPTETUIECKUE PECYPCHI U TOTUINBHO-
SHepreTudeckuii 6ananc B Poccnn 1 B Mupe.

OCHOBBI TOPEHUST OPraHUYECKOTO TOILIIUBA.

[TapoBsie U BoOTpelHbIC KOTIBI HA OPraHUYECKOM TOTLIIUBE.

2 TennoBoil pacuer TernaoBoil pacueT KOTJI0arperaToB Ha OpraHuyeCKoOM
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KOTJIOarperaToB TOILIMBE.
Torno4Hble ¥ TOPENIOYHbIE YCTPOUCTBA.
BayTpukotioBasi rupoAMHAMHUKA.

AspoauHaMUYecKHi pacuer AspoauHaMUYecKHii pacueT KOTEIBLHOTO arperara.
KOTEIILHOTO arperara. TorummBoCHAOKEHHE.
TemmtoBast cxemMa KOTETbHON BogononroroBka KOTeIbHBIX YCTaHOBOK.

TemuoBas cxeMa KOTEIbHOM.
[TogOop BcrmoMorarenbHOro 000pyAOBaHHUS
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