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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

LlenssMu OCBOEHUSI TUCHMILUIMHBI SIBIISIOTCS MOATOTOBKA CIHENMAIMCTAa B OOJACTH MPOEKTUPOBAHMA,
CTPOMTENIBLCTBA W DJKCILTyaTallud OTOIMUTENBHBIX, OTONUTENBHO-IIPOU3BOACTBCHHBIX M IPOU3BOACTBEHHBIX
KOTEJIbHBIX, OCHAIIEHHBIX MAPOBBIMU M BOJOIPEHMHBIMU KOTJIOArperaTaMyd Majod M CPEeIHEW MOIIHOCTH —
UCTOYHUKOB, KOTOpbIE HapsaAy ¢ TOLI ABIAIOTCA OCHOBHBIMH TEIJIOT€HEPUPYIOIIUMHU HCTOYHUKAMHU ISl CUCTEM
TEIUIOCHA0XKEHUS KUIHITHO-KOMMYHalbHOro cektopa (XKKC), mpoMBIIIICHHBIX NPEeIupusTHH U IPYrux
00BEKTOB PA3JIMYHOrO HA3HAUYEHUS.

3aayaMy OCBOEHMS AMCLUILIMHBI ABIISAIOTCA Nepeiada CTYACHTY KOMIUIEKCa HEOOXOAUMBIX 3HAHUH I10
IIPOEKTHUPOBAHUIO M HKCIUIyaTallMM KOTEJIbHBIX; BbIOOpE M pacuéTe NPUHLMMNHAIBHBIX TEIUIOBBIX CXEM
KOTEJIbHBIX U KOTEJIBHBIX arperaroB, ONPEIEICHUIO XapaKTEPUCTUK TOIIOYHO-TOPEIIOYHBIX YCTPOUCTB U KOTJIOB,
TpeOyeMbIX i 3(p(HEeKTUBHOW U 0e30macHON BBIPAOOTKU TEIUIOBOW SHEPrHH; PACUETy MHXKEHEPHBIX CHCTEM
KOTENIbHBIX, & TAK)Ke OCHOBHOTO M BCIIOMOTATENFHOTO X 000pYI0BAHUS; ONPEACICHIN CTEIICHH BO3/ICHCTBHS
IIPOAYKTOB CrOpPaHUs OPraHUYECKOIro TOIJIMBA HAa OKPYKAIOLIYIO cpelly; yCIoBui O6e3onacHoil U 3dexTuBHOM
JKCILTyaTaluy 000pyJ0BaHMsI KOTEIbHBIX.

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona n HaumeHoBanue

Ko u HaumenoBaunue

[Tnarupyemblie pe3ynbTaThl O0yUSHUS 110

KOMIIETEHIIH MH/MKATOpa TOCTUKEHUS JUCLHUIUIMHE, 00€CIIeUnBaIOIINe JOCTHKEHHUE
KOMITETEHIINU IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1
[IK-1 Cnoco6en|[1K-1.1 OcymectBiser cOop u|3HAET

pa3pabarbIBaTh MPOEKTHYIO
U pabouyl TEXHHYECKYIO

nokymeHtamuio  OIIJl wu
OCYILIECTBIIATh MPOBEPKY
COOTBETCTBHS

paszpabaThIBaEMbIX IIPOSKTOB
u TEXHUYECKOM
JIOKYMEHTAIlU1 OIl],

HOPMAaTUBHBIM JOKYMCHTaM

aHaliM3 HCXOIHBIX JAHHBIX IS
pacuera u npoektupoBanus OI1J]

CTPYKTYypy cOOpa 1 aHann3a UCXOAHBIX JaHHBIX
Juis pacué€ra u npoexktupoBanus OI1/]

yMmeer

UCIIONIb30BaTh AJITOPUTMBI cOOpa W aHamu3a
UCXOIHBIX  JaHHBIX  JIi  pacu€ra U
npoexktupoBanus OI1/]

BJIajieeT

HaBbIKaMH cOOpa M aHaAJIKM3a UCXOAHBIX JTaHHBIX
Juist pacu€ra u mpoektuposanust O]

IK-1 Crnocoben
pa3pabaTreiBaTh MPOEKTHYIO
u pabouyro TEXHUYECKYIO
nokymeHtaiuto  OILJl wu
OCYIIECTBIISITh MIPOBEPKY
COOTBETCTBUS

pa3zpabaThIBa€MbIX IPOEKTOB
u TEXHUYECKOU
JOKYMEHTAlUH oI

HOPMAaTUBHBIM JOKYMCHTaM

IK-1.2 PazpabarrsiBaer
MIPOEKTHYIO u pabouyto
TEXHUYECKYI0O  JOKYMEHTAIUIO
OITM, odopmisieT 3aKOHUEHHBIE
MIPOEKTHO- KOHCTPYKTOpPCKHE
paboThI

3HaeT
METO/1bI pa3paboTKu IPOEKTHOMN U
paboue-texauueckoit moxymentaruu OILJ[ u
METO/1bI oopmienus
MPOEKTHO-KOHCTPYKTOPCKUX paboT

ymeeT

pa3zpabarbiBaTh  MPOEKTHYIO U  pabouyro
TexHu4eckyro nokymeHTanuioo OIIJ[, a Takxe
0pOpMIIATH 3aKOHYCHHBIC
IPOEKTHO-KOHCTPYKTOPCKHE pabOThI

BJajieeT

MeTofaMHd  pa3pabOTKM  MPOEKTHOH |

paboue-texauueckoit moxymentaruu OILJ[ u
odopmiIeHUs MPOEKTHO-KOHCTPYKTOPCKUX
pabort




[K-1 Crnoco6en|I1K-1.3 Ocy1iecTBisieT|3HaeT
pa3pabatrhiBaTh MPOEKTHYIO|MpOBEpKyY COOTBETCTBUS|METOIbI OCYILECTBIICHHUS IIPOBEPKU
U pabouyro TEXHUYECKYIO|pa3pabaThIBA€MbIX IPOEKTOB H|COOTBETCTBHUS pa3pabaThIBAEMBIX MPOCKTOB U
nokyMmeHtanuio  OIJ[  u|rexHHYeckon JIOKYMEHTAIlUH | TEXHUYECKOMN JIOKYMEHTaIuU OIN1],
OCYIIECTBIISITh npoBepky|OI1/] HOPMAaTUBHBIM|HOPMATUBHBIM JIOKYMEHTaM
COOTBETCTBUS JOKyMEHTaM yMeer
pa3pabaTbIBacMbIX TPOCKTOB OCYIIECTBIISITh MIPOBEPKY COOTBETCTBUS
u TEXHUYECKOU pa3pabaThiBaeéMbIX MPOEKTOB M TEXHUYECKOU
JIOKYMEHTalUH OIJ JIOKYMEHTaIUH Ol HOPMAaTHUBHBIM
HOPMAaTHBHBIM JIOKYMEHTaM JIOKyMEHTaM
BJIajieeT
MEeTOaMH1 OCYIIECTBIICHUS MIPOBEPKHU
COOTBETCTBUSI pa3padaTbiBa€MbIX IPOEKTOB H
TEXHUYECKOU JIOKYMEHTaluU oI
HOPMAaTHUBHBIM JOKYMEHTaM
IK-1 Cnoco6en|[1K-1.4 TlpuaumaeTr ywacTue B|3HaeT
pa3pabareiBaTh MPOSKTHYIO|IPOBEICHUN MPEIBAPUTEIHLHOTO|METOIBI y4acTus B MIPOBEICHUH

U pabouyr TEXHUYECKYIO|TEXHHUKO-
nokymentaruio  OIlJI  u|oOocHOBaHUS
OCYILIECTBIISATh MIPOBEPKY |peIIeHU M
COOTBETCTBHS
paszpabaThIBa€MbIX IIPOSKTOB
u TEXHHUICCKOM
JIOKYMEHTAIlU1 OINL],
HOPMATHBHBIM JIOKYMEHTaM

SKOHOMUYECKOTO
IIPOEKTHBIX

NPEABAPUTEIIFHOTO TEXHHKO-3KOHOMHYECKOTO
000CHOBAaHHUS IPOEKTHBIX PEIICHUN

ymeet

YMCTb MNOPUHUMATL Y4YaCTHC B IIPOBCACHHUU
NPEABAPUTEIIFHOTO TEXHHKO-3KOHOMHYECKOTO
000CHOBAaHHUS IPOEKTHBIX PEIICHUN

BJIa/IeeT

METOJaMU yuacCTua B IMPOBCACHNN
NPEABAPUTEIIFHOTO TEXHHKO-3KOHOMHYECKOTO
000CHOBAaHHUS IPOEKTHBIX PEIICHUN

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI IPOrpaMMbl

Jannas aucuurmianHa (MOAynb) BKIoYeHa B bnok «/lucrumumuel, moaynu» b1.B.03 ocHoBHOM
npodeccuoHaibHON 00pazoBaTenbHON nporpaMMbl 13.03.01 TermosHepreTuka v TEINIOTEXHUKA U OTHOCUTCS K
gacTu, GOpMUPYEMOIl yIaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH yueOHOro MJyaHa.

Ne TTpe ecTBYOIHE AUCITIMHbL Kon u HanMeHOBaHMe WHIMKATOPA
n/n JIOCTHIKEHUST KOMITCTCHITUH

1 |[BrIcmas maTemaTuKa OIIK-3.1, YK-2.1, YK-2.3, VK-2.4

2 |'maoporazonnHamMuKka OIIK-4.1, OIIK-4.2

3 |Temnmodwusuka u sHEprocoOepexeHme IK-1.2, TIK-1.3

4 |®wusmka OIIK-3.2, YK-1.1

5 | Xumus OIIK-3.3

6 |[OcHOBBI TEIIIOPHEPTETUKU [K-1.1

7 |MndopManmoHHbIE TEXHOJIOTUN

VK-1.1, VK-1.2, VK-1.6, OIIK-1.1,
OIIK-1.2, OIIK-1.3, OIIK-2.1, OIIK-

2.2, OIIK-2.3
8 |KommbroTepHas rpaduka OIIK-5.3

OIIK-3.2, OIIK-4.3, OIIK-4.4, OIIK
9 |Texuuyeckas TepMOIUHAMUKA 45

10 |Beicmiag MaTeMaTHhKa

OIIK-3.1, YK-2.1, YK-2.3, VK-2.4

11 |lmaporazomnHaMuka

OIIK-4.1, OTIK-4.2

12 |Temnodusuka u SHEpProcOepeKeHNE

TK-1.2, TTK-1.3




13 |®dusuka OIIK-3.2, YK-1.1
14 | Xumus OIIK-3.3
15 [OcHOBBI TEIIIO3HEPTETUKH IK-1.1

16

WudpopmanoHHbIe TEXHOIOTUU

VYK-1.1, VK-1.2, VK-1.6, OIIK-1.1,
OIIK-1.2, OIIK-1.3, OIIK-2.1, OIIK-
2.2, OlK-2.3

17

Komnrerotepnast rpaduxa

OIIK-5.3

18

Texumueckas TCpMOAMHAMHUKA

OIIK-3.2, OIIK-4.3, OIIK-4.4, OIIK
-4.5

Bricmas marematuka:
WHTerpajibHoe U AuddepeHInaIbHoe HCUUCIEHUEe, METOIUKH

CUCTEM

['uaporazonnHamMuKa:

pellIeHHs JTMHEWHBIX YPAaBHEHHH M UX

3aKOoHBI ABWKCHUS )KUAKOCTU U I'a3da, MCTOAUKH OIPCACICHUA MECCTHBIX COHpOTI/IBHeHI/Iﬁ

Temnodusuka u sHEprocOEpeKEHUE:

3aKOHEI TCIIonepeaadn, MCTOAbl ITOBBIIIICHU A 3(1)(1)CKTI/IBHOCTI/I HCITOIB30BAHUS TEIIOBOM OHEPTrrUun

duzuka:
3akoH bepHyiu, ruipoMexaHuka
XUMUS:

XUMHUYECKUE PEAKIIUN OKUCIICHUS METAJUIOB, PEAKIIMK 00Pa30BaHUs COJIEH U UX COCIMHEHUMA

OCHOBBI TEIIOIHEPT €THKH:

OcHOBHBIC HaNpaBJIEHUS pa3BUTHS dHEPreTUKU B PO n mupe
HNudopmanroHHbIe TEXHOJIOTHH:

OcHOBBI pabOTHI ¢ 0OYPUCHBIMU TTPUIIOKEHUSIMH
Kommerotepnas rpaduka:

OcuoBsl pabotel ¢ CAD-cucremamu

Texauveckas TepMOTMHAMUKA:

TepMoagHAMUYECKHE 3aKOHBI M IUKJIIBI

n/m

[Tocnenyromuye TUCIUTIITUHBI

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXKXCHHA KOMIICTCHIIMH

[logroroBka K mpouenype 3aliMThl W 3allUTa BBITYCKHOMN
KBaJIM(DUKAIIMOHHOM paboThI

VK-1.1, YK-1.2, VK-13, VK-1.4,
VK-1.5, YK-1.6, VK-2.1, VK-2.2,
VK-2.3, YK-2.4, VK-3.1, VK-3.2,
VK-3.3, YK-3.4, VK-3.5, VK-3.,
VK-4.1, YK-4.2, VK-43, VK-4.4,
VK-5.1, YK-5.2, VK-53, VK-6.1,
VK-6.2, YK-6.3, VK-6.4, VK-6.5,
VK-7.1, YK-7.2, VK-7.3, VK-74,
VK-8.1, YK-8.2, VK-8.3, VK-8.4,
VK-9.1, YK-9.2, VK-9.3, VK-9.4,
VK-9.5, VK-10.1, YK-10.2, YK-10.3,
OINIK-1.1, OTK-1.2, OIK-1.3, OIK-
2.1, OIK-2.2, OIK-2.3, OITK-3.1,
OIIK-3.2, OIK-3.3, OIIK-3.4, OIIK-
3.5, OIK-4.1, OIK-4.2, OIIK-4.3,
OIIK-4.4, OTIK-4.5, OIIK-4.6, OIIK-
4.7, OIK-5.1, OIK-5.2, OIIK-5.3,
OIIK-5.4, OIK-5.5, OIK-6.1, OIIK-
6.2, TIK-1.1, TIK-1.2, TIK-1.3, TIK- 1.4,
MK-2.1, TIK-2.2, MK-2.3, IIK- 3.1,
MK-3.2, TK-3.3, TIKAD-1.1, TK
(I)-1.2, TIK(I)-1.3, TIK(1D)-1.4, TIK
(1D)-1.5, TIK(1])-1.6




2 |TennomaccooOMeHHOE 00OpPYIOBaHKE MPEATPUATHI

I1K-3.1, T1K-3.2, T1K-3.3, TIK-2.3

3 [azocHabOxenue

ITK-1.1, T1K-1.2, TIK-1.3

4 [TogroroBka K mpouexype 3aluTbl M 3allUuTa BBITYCKHOU

KBATM(UKAIIMOHHON PabOTHI

VK-1.1, VYK-1.2, VK-1.3, VK-1.4,
YK-1.5, VK-1.6, VYK-2.1, VK-2.2,
VK-2.3, VYK-2.4, VK-3.1, VK-3.2,
VK-3.3, VK-3.4, VK-3.5, VK-3.6,
VK-4.1, YK-4.2, VK-4.3, VK-4.4,
VYK-5.1, VK-5.2, VK-5.3, VK-6.1,
VK-6.2, VYK-6.3, VK-6.4, VK-6.5,
VK-7.1, VYK-7.2, VK-7.3, VK-7.4,
VK-8.1, VK-8.2, VK-8.3, VK-84,
VK-9.1, VYK-9.2, VK-9.3, VK-9.4,

VK-9.5, VK-10.1, VK-10.2, VK-10.3,
OINIK-1.1, OIK-1.2, OIK-1.3, OIIK-
2.1, OIK-2.2, OIIK-2.3, OIK-3.1,
OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK-
3.5, OIK-4.1, OIIK-4.2, OIIK-4.3,
OIIK-4.4, OIIK-4.5, OIIK-4.6, OIIK-
4.7, OIIK-5.1, OIIK-5.2, OIIK-5.3,
OIIK-5.4, OIIK-5.5, OIK-6.1, OIIK-
6.2, TIK-1.1, TIK-1.2, TIK-1.3, TIK- 1.4,
MK-2.1, MK-2.2, K-2.3, TIK- 3.1,
MK-3.2, TK-3.3, TK@ID-1.1, TIK
(I)-1.2, TOK(D)-1.3, TIK(D)-1.4, TIK
(ID)-1.5, TIK(11)-1.6

5 |TemnomaccooOMeHHOE 000pyAOBaHUE PEATPUITUN

I1K-3.1, T1K-3.2, TIK-3.3, TIK-2.3

6 |["azocHaOxeuue

TK-1.1, TIK-1.2, TIK-1.3

4. O0bem IMCUMIVIMHBI (MOAYJIfAA) B 3a4YeTHBIX eJIMHMIAX € YKAa3aHMeM KOJH4YeCcTBa aKaJleMUYeCKHX
YacoB, BbIJICJICHHBIX HA KOHTAKTHYI paldory o0y4awmuxcs ¢ npemnogaBartesneM (0 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOSITEIbHYIO PA00Ty 00y4YaKOIIUXCS

Cemectp
W3 Hux yacsl Ha
Bun yueGHO# paboTh Beero MIPAaKTUYECKYIO
4acoB 5 6
NOATOTOBKY
KonrakTHas padoTa 128 64 64
Jlextmonnbie 3ausaTus (JIek) 64 0 32 32
Jlaboparophbie 3ansTus (J1ad) 16 16 16
[pakTuueckue 3austus (Ip) 48 48 32 16
HNnas xouTakTHas padoTa, B TOM YHcje: 3 1,5 1,5
KOHCYJIBTAIINH 110 KypPCOBOI padoTe (ITPOEKTY), 5 1 1
KOHTposIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTalluio (cJaJa 3a4era,
3ayeTa ¢ OIEHKOH; 3aIIUTa KypCOBOW pabOThI 0,5 0,25 0,25
(mpoexTa); caada KOHTpOJbHBIX padoT (PTP))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO
0,5 0,25 0,25
(KOHCYJIbTAIUS MEePe]T IK3aMEHOM U ¢llaua dK3aMeHa)
Yacbl HA KOHTPOJIb 53,5 26,75 26,75
CamocrositensHas pa6ota (CP) 139,5 87,75 51,75
O0mas TPY10eMKOCTh TUCHUILIUHBI (MOIYJIS)
yacel:| 324 180 144
3a4YeTHbIE eAMHHUIIBI: 9 5 4




5. Coaep:xxaHue IUCHUILIMHBI (MOIYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejaM (TeMaM) C yKa3aHHeM
OTBEJIECHHOT0 HA HUX KOJIMYECTBA aKA/IeMUYECKUX YACOB M BUIOB YUE€OHBIX 3aHATHIH
5.1. TemaTnueckuit iaH IUCHUILUIUHBI (MOJTYJIS)
KonTakTHast padota (110 yueOHBIM
3aHATHM), Yac. Kon
UHIUKATOP
= a
Q| JeKuuu 113 JIP Bcero,
Ne Pasgensl qUCHUIUTUHEL g CP JIOCTUKEHU
3 Jac. o
W3 HUX Ha M3 HUX Ha W3 HUX Ha
TIpaKTH- MpaKTH- TIpaKTH- KOMIICTCHI
BCCIro YECKYHO BCCro YECKYHO BCECTro YECKYIO Un
noaro- noAro- moaro-
TOBKY TOBKY TOBKY
1. |l pa3men. DHepreTnueckue
HMCTOYHUKHU
Oo6mue CBEICHHS 00
11 [Pmeprermuecknx  mcrTounmMKax.| g | 4 1
" |OcHOBHBIE  TEHAEHIMH  HX
DPa3BUTHUS
DHepreTuyeckue pecypcesl.
1.2. (OcHOBHBIC TyTH U BO3MOXKHOCTH| 5 | 1 1
WX HCIIOJIb30BAHUS
2. |2 paznen. TormBo
CocTtaB M OCHOBHBIC CBOWMCTBa
2.1, 5| 2 2
OPraHUYECKOTO TOILIHBA
29 TBEpmoe, XHIKOE M TIa3oBOE 5| » 2
" |rorinBo. OCHOBHBIC CBOMCTBA.
3. |3 paznen. Teopus ropeHus
3.1. |OcHOBBI TEOpHUU TOPEHUS 5| 1 1
CKOpOCTh XUMHUUYECKOU PEaKIuu
3.2 [P Peartil 5 | 4 1
TOPEHUS
MarepuanbHbiil 0amaHc TOpEeHUs
3.3. P P 5 2 | 2 575| 7,75
ra30BOr0 TOIUIMBA
MarepuanbHbiil 0amaHc TOpEeHUs
3.4, P . P 5 4| 4 6 | 10
KHUJKOTO U TBEPJIOTO TOTUIMBA
3.5. |Temnepatypsl ropeHus TomauBa | 5 1 1 1 2
4 14 pazznein. KorenabHble yCTaHOBKH
WX JICMEHTBI H CXEMBI
KorenpHbie arperarsl 170:¢
4.1. |rerutooOMeHHBIE 3JIeMEHTHI | 5 | 2 2
Ha3HAYCHUE
4.2. |TennoBble CXeMBbI KOTEIIBHBIX 51| 2 2
Bribop Tmma u KoiMyecTBa
43, P 5 1] 1 2 | 3
KOTJIOArPEraToB
5. |5 paznen. ITapoBbie n
BOJOTpEHHBIE KOTIOArperaThbl
MaJIOW U CPEJTHEN MOIITHOCTH
UyryHHO-CEKIIMOHHBIE  KOTJIBI
5.1 [ Y0 1 5| 2 2
MaJIO MOIITHOCTH




[TapoBeie u BOJIOTPEIHBIE

5.2 2
BOAOTPYOHBIE KOTJIbI
53 [TapoBbie u BOJIOTPEITHBIE 5
" xapoTpyOHbIE KOTIIbI
5.4. |KorneHcanimoHHbIE KOTJIBI 2
55 AdpOoaHAMUYECKUI pacuér 6 8
" |koTmoarperara
6. 16 pazzaein. TornoyHkle ycTpoiicTBa
6.1 Tonku AJiE CIOEBOTO CXKUTAHHUS 2
" |tBEépaoro TomiMBa
6.2 Tonku KUIISIETO CIIOSI. )
""" |BuxpeBble M IUKJIOHHBIE TOIKU
6.3. |KamepHsbie TOnKH 2
7. |7 pa3nen. I'openounsie
YCTPOMCTBA
7.1. |T'a3oropenoyHbie ycTpoiicTBa 1 4
79 KuakoTorniauBHbBIE TOPENOYHBIE 2
" |ycrpoiicTea
[TeimeyronpHbIe u
7.3. |KOMOMHHMPOBAHHBIC TOPEIOYHBIC 2
YCTPONCTBA
8. |8 pasnmen. Pacuér
naporeHepaTopa HachIIIEHHOTO
napa
81 Pacuér  TemmoBoro  GamaHca 10 13
KOTJI0oarperara
8.2. |TernoBoii pacu€r TOnKu 10 14
TermoBol pacuéT KOHBEKTUBHBIX
8.3. bac 16 | 22
MOBEPXHOCTEH HarpeBa
84. TennoBoii pacuér 14 18
BO3J1YXOIOAOTPEBATENS
8.5. |TemoBoit pacy€r sKOHOMAIi3epa 14 17
86 AHanu3 pe3ynbTaToB pacuéra. 9 3
" |IIpoBepka cxoauMocTH OasiaHca.
9. 1o pazzaen. Unslie popmbl
KOHTaKTHOU paboThl (5 cemecTtp)
9.1. |[KypcoBoii nmpoekt 1,25
10. |10 pa3znen. Kontpomns (5
CeMeCTp)
10.1.|9k3amen 27
11. 11 pa3nen. AspoiuHaMHUUECKUI
pacy€T maporeHeparopa
11.1. AdpOIHAMUYECKHI pacuér 10 16

naporeaeparopa




12.

12 pazaen. DnemMeHThl KOTI0B

12.1.

Yrums aTOPbI TCIIJIOTHI
YXO4AIX Ta30B. HOBCpXHOCTI/I
HarpeBa KOTJIOB,
naponeperpeBarciin

12.2.

OO6mypoBKa KOTJIOB. B3pbiBHBIE
U TIpEIOXPAHUTENbHBIC KilaraHa,
JICCTHHUIIBI, TJI0IIa KM,
rapHUTYpa KOTioarperara.

12.3.

Bapabanbl KoTioarperaros

12.4.

[TpoayBka KoTI0arperaToB

13.

13 pa3znen. TomnBHOE
XO3SHCTBO

13.1.

TormnmuBocHaOXKEHNE
ra3u(UIHPOBAHHBIX KOTECIBHBIX

13.2.

TommnBocHaOKeHNE
KUJIKOTOIIJIMBHBIX KOTCJIBbHBIX

13.3.

TormnmuBocHaOXKEHNE
TBEPJAOTOIIUBHBIX  KOTEJIBHBIX
CJIOCBOI'O CO)KUTAHUA TOIIJIMBA

13.4.

TormnmuBocHaOXKEHNE
HOBLUIEYTOJIBHBIX KOTEIBLHBIX

14.

14 paznen. CucteMbl
IIJIAK030JI0yJJICHUS,
ABIMOYAAJICHUA U OUUCTKHU
IPOJYKTOB CTOPaHUS OT
BPCIHLEIX MHI'PCANUCHTOB

14.1.

CucreMbl mnojgauud BO3JAyXa Ha
TOpEHNE

16

16

26,7

45,75

14.2.

CucreMsl
KOTENbHBIX

ABIMOYJAJICHU A

14.3.

CucreMsbl HIJIaKO30JI0Y JAJICHU A
KOTCJIbHBIX (¢{0) CJIOCBBIM
CXXHWI'aHHECM TOILJIMBA

14.4.

CucreMbl  OYMCTKU JABIMOBBIX
I'a30B OT YHOCOB

14 5.

MCTOI[BI O4YUCTKH JBIMOBBIX
Ta30B OT BPCAHBIX HHI'PECANCHTOB

(NOx u SOX)

15.

15 paznen. OGopynoBanue
JIea’pUPOBAHUS TUTATEIBHOMN
BOJIBI

15.1.

ATMOC]epHbIe KOJOHKOBBIE H
0ECKOJOHKOBBIE JIeadpaToOPhl

0,5

0,5

3,5

15.2.

BakyymHbIe geaspaTopsl

16.

16 paznen. BcnomorarensHoe
000pyioBaHNE KOTENBLHOM

16.1.

TermmooOMeHHEBIE aIrraparsl,
HaCOChI 1 MHKCKTOPHI

16.2.

PactmpurensHbie Oaku u
3amopHas apMaTypa

0,5

0,5

8,5




17. 117 pazznen. nsie popmbl
KOHTaKTHOM paboThI (6 cemecTp)
17.1.|KypcoBoii npoext 6 1,25
18. |18 paznen. Konrpos (6
CEMECT))
18.1.|9k3amen 6 27
5.1. Jlekuun
No | HaumenoBanue paznena o
. HaumenoBanue u kpaTkoe coaepkaHue JeKIui
pasn U TEMBI JICKITHI
O6mue cBeeHus 00 SHEPreTUYeCKUX UCTOYHNKAX. OCHOBHBIE TEHICHIIMH UX
pa3BUTHUSA
OoOmue cBenenns 00 |BBogHble cBeaeHus. DHepreTuyeckue pecypcebl. BozoOHOBIsieMble U
1 SHEPreTHYEeCKUX HEBO300OHOBJISIEMbIE HHEPIeTHYECKHUE PECcCypchl HMX pOJIb B  HApOJHOM
uctounukax. OcHOBHBIE |XO3siicTBe.  llepcreKkTuBBI  pa3BUTHUS  TEIUIODHEPIETUKHM U MECTO
TEHICHIMH UX Pa3BUTHS |OTOMUTEIHHO-IPOMBIIIJICHHBIX W OTONMTENBHBIX KOTEJIbHBIX B 0OIIEM
OanaHce POM3BOJICTBA TEIIOBOM 3Hepruu. MICTOUHUKH TEMIOBOW SHEPTHH.
[TepcrieKTHBBI Pa3BUTHUS HICTOYHHKOB TEIIJIOBOW YHEPTHH.
OHepreruyeckue pecypcbl. OCHOBHBIE IIyTM U BO3MOXHOCTH  MX
OHepreTuyeckue UCIIOJIb30BaHUs
2 pecypchl. OcHOBHBIE | DHEpreTndeckue pecypcsbl. OCHOBHBIE IIyTH M BO3MOKHOCTH HCIIOJIb30BAHUS
IIYTH ¥ BO3MOXKHOCTH UX [BO300OHOBIIIEMBIX M HEBO30OHOBISEMBIX HCTOYHUKOB Heprun. Ilonoxkenue
UCIIOJIb30BaHUS [0 OXpaHE OKpY)KalIleld cpeabl OT BpPEAHBIX BHIOPOCOB IpPHU CKUTAHUU
OpPraHMYECKOTO TOIUIMBA B 3aKOHaX PO.
O61ue cBenenus 06 oprannueckoM Toruse. Kinaccugpukanus.
CocTaB 1 OCHOBHbIE
9 O6mue cBenenus. CoctraB opranudeckoro TtoruinBa. Kraccuduxarnms
3 |cBoiicTBa OPraHUYECKOTO
TOILIMBA. Y CIIOBHOE TOIUIMBO.
TOILJINBA
. TBépaoe, xKuaKoe U ra3000pa3HOe TOIUIUBO
TBépaoe, KUIKOE U ..
TBépnoe, xuakoe u razopoe TomnuBo. Cdepa ero mcnonab3oBaHus. Mecra
4 ra3oBO€ TOIUIHBO.
. no0bun. OcHOBHBIE TexHONOruu no0bun. CoctaB TorumBa. OCHOBHBIE
OcHOBHBIE CBOWCTBA. .
cBOiicTBa ToruMBa. TemioTa cropaHus TOILUIMBA.
OCHOBBI TEOPHH TOPEHUS
OcHoBbl Teopuu TOpeHus. [lomHOe U HENMOTHOE CropaHue TOIUIMBA.
5 | OCHOBBI TEOPHH TOPEHUS .
CranuitHocTb roperus. Posb koadduimenTa n30bITKa BO3IyXa U €0 BIUSTHUE
Ha CO)KUTaHMs Pa3TUYHBIX BUJIOB TOIUIHBA.
. |CxopocTh XMMHUECKOH peakiuy ropeHus. Temneparypa TopeHus.
CKOpOoCTh XMMHUECKOH N
6 CkopocTb  XMMHYECKOM  peakuuu  ropeHus. KuHeTMka  ropeHus.
peakuuy ropeHus
CTexuoMeTpruecKoe COOTHOLIEHHE.
KoTtenbHble arperaTsl X TEMI00OMEHHBIE 3JIEMEHTHI U Ha3HAYEHUE
Korenbublie arperatel ux [OOmKMe TOHATHA O  TEIJIOTCHEPUPYIOIIEH  yCTaHOBKE, KOTENILHOM,
10 TETI0O0OMEHHBIE TETJIOTEHEPATOPe (koTyoarperare). CocraB KoTjoarperara (o
3JIEMEHTHI U Ha3HayeHHe |TEIUIO0OOMEHHBIM CTymNeHsM). HasHaueHne u oOImui MpUHIMI pabOThl BCEX
TEMI000MEHHBIX YCTPOUCTB, BXOISAIINX B COCTAaB KOTJIOarperara.
TerroBbIe CXeMbl KOTEIbHBIX
[TpuHIMIIUATBHAS TETUIOBAs CXeMa KOTENbHOUM C MOAKIIOUEHUEM OTKPBITOU
TemoBbie CXeMBbI . . .
11 BOJSIHOM TeruioBoil cetu. [IpuHIMNMAanpHAs TEIUIOBash CXxeMa KOTEIbHOU ¢
KOTEJTbHBIX o . . .
MOAKIIOYEHUEM 3aKphITOM BOASHOM TemoBoi cetu. WX ycTpoicTBo,
OCHOBHbIE 0COOEHHOCTHU U MPUHIUI pabOTHI.
q HO-CEKIIMOHHBIE KOTJIBI MAJIO MOIITHOCTH.
YyryHHO-CEKIHOHHBIE | ) Y O-CCKIMOHHEIC KOTIIBT MaJION MOIITHOC
13 KOTIIEI MO Knaccugukanus kotiaoB. OcHOBHBIE 0COOEHHOCTH KOHCTpYKLMHU. Cdepa




MOILIHOCTH

MMPpUMCHCHUS. I[OCTOI/IHCTBa U HEOOCTATKU.

ITapoBeie U BOJOTpENHBIE

[TapoBsie U BogOTpeiiHbIE BOJAOTPYOHBIE KOTJIBI
[TapoBble BOJOTPYOHBIE KOTJIBI C €CTECTBEHHOM W NPUHYIUTEIHHON

14 nupkynauuedi. KpatHocTs M moabemHas cuia  LUPKYISIIUUA.  Cxembl
BOJIOTPYGHEIE KOTIIbI JNBIDKEHUS BOJBI M MapoBOAsHOM cMmecu. (OCHOBHBIE OCOOEHHOCTH
koHcTpykuuu. Chepa npumeHeHus. JloCTONHCTBA U HEJOCTATKU.
[TapoBbie 1 BogOrpeiHbIe KapoTpyOHbIE KOTIbI
. [TapoBbie >kapoTpyOHBIE KOTJIBI C ©CTECTBEHHOW W NPUHYAUTEIHHON
15 IapoBbie 1 Bozorpeiinyic uupkysiuend. Cxembl IBUKEHUSI BOAbI U MAPOBOJSIHOW cMmecu. OCHOBHbBIC
KapOTPYOHBIC KOTIIBL ocobenHoctn  koHCTpykimu. Cdepa npumeHenus. JIOCTOMHCTBa U
HE/I0CTaTKH.
KonneHcannoHHble KOTJIBI
16 Konzencanuonnsie OcnoBHble 0ocoOeHHOCTH KOHCTpYKIMH. Chepa nmpumeHenus. JlocTonHCTBa U
KOTJIbI HE/I0CTaTKH.
Tonku a5 c10€BOro CXUraHus TBEPIOro TOIIMBA
Tonounsle ycrpoiicTBa, Ha3HaueHHe. CIOeBbIE TONKH U UX Kiaccu(uKaius.
Tonounsle ycTpoiicTBa C HEMOJBHXHOM KOJOCHUKOBOW  PELIETKOH.
[lonymexannyeckue W MexaHUYeckue TONKU. [IHeBMOMexaHMuecKue
Tonku 11 C10€BOrO . .
) 3a0pacelBaTelld, MX YCTpOMCTBO M mpuHUMI jAedcTBus. LlemHble
18 CXKUTAHMS TBEPAOTO
KOJOCHUKOBBIE  pEHIETKM C TMpsAMBIM U OOpaTHBIM  XOJIOM, C
roriBa [THEBMOMEXaHUYECKUMHU  3a0pachlBaTeNIIMU M LIAXTHBIM  IPEATONKOM.
IlepcnekTuBBl pa3BUTHSA TOIIOYHBIX YCTPOWMCTB CO CIIOEBBIM IIPOLECCOM
ropenus. JlIOCTOMHCTBA, HEIOCTATKU, OCHOBHBIE PACUETHBIE XapaKTEPUCTUKU
TOIOK.
Tonku kunsiero cinos. Buxpesbie 1 LUKIOHHBIE TOIIKU
Tonku kumsmero cnos. [OCHOBHbIE TMOHATUS ICEBAOOXKMWKEHHOro cinosi. IlepBas u  Bropas
19 | BuxpeBble U LIUKIOHHBIE |[KPUTUYECKHE CKOPOCTH. KOHCTPYKTHBHBIE OCOOEHHOCTH TOINOK KHIISALIEIrO
TOTKHU ciosi. BuxpeBble W HMKIOHHBIE TONKH. KOHCTPYKTHBHBIE OCOOEHHOCTH.
Cdepa npumeHenus. JlocToMHCTBA U HEAOCTATKH.
Kamepnsie Tonku
20 KamepHbie Tonku YCTpOHCTBO TOMOK [UIsl CXHUTAHUSA KHUJAKOTO M Ta3000pa3HOTo TOIUIMBA.
KoHcTpykTuBHBIE 0cOO€HHOCTH. JIOCTOMHCTBA U HEJIOCTATKH.
I"azoropenounsle ycTpolicTBa
Krnaccugukanus razoropenoyssix yerpoicTs. Auddy3noHHbIHN, cMelIaHHbIN
(mnddy3MOHHO-KUHETUYECKU) M KMHETUYECKUH METO/bl CXKUTaHHUs rasa.
21 Fa30ropevnquLIe OcHOBHbBIE KOHCTPYKTUBHBIE OCOOEHHOCTH TU(PPY3MOHHBIX, MHKEKI[TOHHBIX
yerponcrsa CpPeAHEro [aBJEHUs Tra3a, WHXEKIMOHHBIX MHOTO(AaKEeIbHbIX HU3KOTIO
JABJICHUS Ta3a U TOPEJoK ¢ MPUHYAMTEIbHOW mojauel Bo3ayxa (AyThEBBIX
TOPEJIOK).
KuakoTonianBHbIE TOPEIOYHBIE YCTPOICTBA
}KI/II[KOTOHJ‘[I/IBHLIC OCHOBHBIE OCOOECHHOCTH CHKUTAHUA KHUIKOTO TOIIJINBA. BI/I)ILI U OCHOBHBIC
22 rOpEJIOYHbIE YCTPOMCTBA |[KOHCTPYKTUBHBIE XapakTepucTHku (opcyHok. Ilomorpes, ¢uubTpanus u
pacnbUIMBaHHUe KUIKOTO TOIUINBA.
[Ip1eyronbHble 1 KOMOMHUPOBAHHBIE TOPEJIOYHBIE YCTPOICTBA
[IpineyronbHble U OCHOBHBIE KOHCTPYKTHBHBIE OCOOEHHOCTH TMBUICYTOJbHBIX TOPEIOK, |
23 KOMOMHMPOBAHHBIE  |TOPENOK IPEAHA3HAYECHHBIX I CHKMIAHWS Da3JIMYHBIX BHJOB TOILIMBA
ropeJIouHbIe YCTPOMCTBa |(Ta30Ma3yTHEIX, IBLIETa30BbIX, HbulerazoMasyTHbix). Cdepa npuMeHeHns,
JIOCTOMHCTBA U HEJAOCTATKHU.
Yrunusatops! Temiotel | Y THIM3ATOPBI TEIIOTHI YXOASIIMX ra3oB. IIOBepXHOCTH Harpesa KOTJIOB,
YXOISIIUX Fa30B. naporeperpeBaTean
33 | IosepxHoctu Harpesa OKpaHHbIE M KOHBEKTHBHBIE IIOBEpXHOCTH HarpeBa. PacmonoxeHue,

KOTJIOB,
naporneperpeBarein

XapaKTCPUCTHKA U YCIIOBUA pa6OTBI. XBOCTOBBIE MOBCPXHOCTHU HarpceBa.
BO)IS[HI)IG BKOHOMaI\/II?;epI)I, BO3YyXOMMOOOTPEBATECIIN, YTUIIN3AaTOPbI TCIIJIOTHL




KOHTAKTHOT'O W IOBCPXHOCTHOI'O THUIIOB, HX yCTpOfICTBO U KOMIIOHOBKA.
TexHuko-3xk0HOMUYECKUE Toka3arenu. [laponeperpesarenn, ux yCcTpoicTBO
U KOMIOHOBKAa. OCHOBHBIC HAIpaBICHHs, pPa3BUTHE, KIACCH(PHUKAIINA,
paboune nmapameTpsl. TeMrepaTypHbIid peXUM 000rpeBacMbIX MTOBEPXHOCTEH
HarpceBa. CxeMbI JABHUXKCHHUS BOAbI U HapOBOI[HHOI;'I CMCCH.

OOMypoOBKa KOTJIOB.
B3peiBHBIE H
IIPEIOXPAaHUTEIIbHBIC

OOMypoBKa KOTJIOB. B3pbIBHBIEC U MPEIOXPAHUTENBHBIC KIIANlaHa, JIECTHULIBL,
IJIOIIAKH, TAPHUTYpa KOTJIOarperara.
B3peiBHBIE KiamaHa B OOMYpOBKE TONKM M Ta30XOAax KOTJIoarperara,

34
KJIallaHa, JIECTHHUIBI, |METOAMKa uX pacuera. [lnomanku u nectHUIbl KoTiioarperara. O6MypoBka
IUIOIIAKH, TAPHUTYpa |KOTJIOArpEraToB M IPUMEHsAEMble Marepuaybl. TemmeparypHble IIBBIL.
KOTJIOarperara. lNapaurtypa xotioarperara.
bapabanb! koTnoarperaTon
VYcrpoiictBa W KOHCTpyKuuMu OapabaHoB koTiioarperatoB. CrocoObl
35 bapabansi MOJIyYEHUs CyXOro 1 uuctoro napa. Cenapupyromue ycTporucTsa. Apmarypa
KOTJI0ArperaTtoB U TIpeIOXPaHUTENIbHBIE YCTpoiicTBAa. MeTobl 00ecredeHns: YUCTOThl Hapa:
cemaparnus napa, CTyreH4aToe UCIapeHue BOJIbl, BHIHOCHBIE IIUKIIOHBI U JIP.
R [leproanyeckast u HempephIBHAS IPOIYBKa KOTJIOATPEraToB
OJlyBKa
36 PoRy Teopernyueckue OCOOEHHOCTH M BHABI NPOAYBKU. CXEMbI peanu3anuu
KOTJIOArperaTtoB o .
p MEePUOINYECKON U HETIPEPHIBHOM MPOTYBKHU.
TommuBocHabxeHre |1 OIUIMBOCHAOKECHHE Ta3U(UITUPOBAHBIX KOTCIHLHBIX
37 razupunuposanneix  [['a30Boe x03sicTBO KoTenbHbIX ['PY, IIPIT u I'PII, HapyxHble 1 BHyTpEHHHE
KOTEJIbHBIX ra3onpoBoAbl, IIEPCBOJ KOTJIOB HAa Ira30BOC TOIIJIMBO.
TonmnmmBoCHA0KEHHE KUIKOTOTUTMBHBIX KOTEITHHBIX
[ToarotoBka >KMIKOrO TOIUIMBA K CXKWTaHWiO. Ma3yTHOe XO3SHCTBO
TonnuBocHaOxkeHME
KOTEJIbHBIX: IKEJIE3HOAOPOXKHBIE 3CTaKaJbl, E€MKOCTH JJIi XpaHEHWUs,
38 SKUIKOTOILUTUBHBIX
MOJIOTPEBa U TMEPEKAYKU IKUAKOTO TOIUIMBA, Ma3yTOHACOCHBIE CTaHIIUU.
KOTEJIBHBIX -
[IpoTuBOMOXKapHBIE TPEOOBAHUS K 3aJaHUSIM Ma3yTOHACOCHBIX CTAHIIUN U UX
BEHTUJISIIIAH.
TonnuBocHaOxkeHne TBEPAOTOIUIMBHBIX KOTENBHBIX CJIOEBOTO CHKUTAHUS
TOILIMBA
TonnuBocHaOXKEeHHE “
N [TonrotoBka TBEPAOrO TOIUIMBA K ClIoeBOMY CkuraHuto. IloaroroBka
TBEPTOTOILTUBHBIX .
39 JPEBECHBIX OTXOJOB K CXKHTaHW0. TOIUIMBHOE XO3SIMCTBO KOTEIHHBIX,
KOTEJIbHBIX CJIOEBOT0
paboTaronx Ha TBEPAOM TOIJIUBE: TOIUIMBHBIE CKJIAAbl U CHUCTEMBI
C)KUTaHUs TOILTBA .
ToruMBonoiayu. TOMIMBHOE XO35HCTBO KOTEJIBHBIX Ha JIPEBECHBIX OTXO0J1aX.
[ToaroroBka TOMIMBA, OJja4a TOTLIMBA B TOTIKY.
TomnuBocHa0X)EHNE MBUICYTOIBHBIX KOTEIBHBIX
TommuBocHaOxkerune |[IOAroTOBKa MBUIEBUIHOTO TOIUIMBA K KaMEpHOMY CKHTaHWio. Buabl
40 MBUIEYTOJIBHBIX TOIUINBA, UCTIOJIb3yEMBbIE JIJISl IPUTOTOBIIEHUS MbUIH. OCOOEHHOCTH CKUTaHUS
KOTEJIBbHBIX nbUTM. MenbHUYHBIE YCTAaHOBKH TSl pa3Moia TBEPIOTo TorminBa. OCHOBHBIC
KOHCTPYKTHUBHBIE OCOOEHHOCTH.
CucreMbl UIaK030J10y1aJI€HUS] KOTEIBHBIX CO CIIOEBBIM CKUTAHUEM TOTLIIUBA
Cucremsl .
Knaccupukanus cucrem III3Y. CxeMbl MEXaHMYECKOH  CUCTEMBI
[IJIAKO30JI0yIaTCHUS
43 o0opynoBaHusl, pexUM paboThl, CKIAAUpPOBaHHE MUIaKa U 3075l
KOTEJIBbHBIX CO CIIOEBBIM .
Hcnonb30BaHue 11aka v 307161 B HAPOJIHOM XO3SHCTBE.
C)KMUTAaHUEM TOIUIHBA
CucTemMbl OYMCTKHU JBIMOBBIX Ta30B OT YHOCOB
Cucremsl ounictkrn ~ |CIocoOBbl  ylaBNUBaHUS — TBEPABIX ~ YaCTHUI[:  MEXaHUYECKHUE  CyXHUe
44 JLIMOBBIX Ta30B OT  [30JIOYJOBUTENN (IIUKIIOHBI), MOKpPBIE CKpPyOOEpsl U dSIEKTPOPUILTPHL.
YHOCOB [TpuHIMOBl PabOTHl IUKIOHOB, CKPYOOEpoB M 3IEKTPOPHILTPOB. CXembl
KOMOMHHPOBAHHOTO 30J10YJIaBIMBaHUS.
45 MeTOIbI OYHCTKH MeTo/IbI OYHCTKH JIBIMOBBIX Ta30B OT BpeaHbIX HHrpeaueHToB (NOX u




JABIMOBBIX I'a30B OT
BPCAHLIX UHI'PCAUCHTOB

SOx)

OxpaHa oKpy’Karoliel cpeibl OT BPEIHBIX BBIOPOCOB MPHU CKUTAHUU TOILIUBA
B KOTJIax. BpeaHble mapora3oBble BBIOPOCHI C MPOAYKTAMH CrOpaHHUs
OpPraHMYECKUX TOIUIMB. Ka4eCTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BPEIAHBIX
BEIIIECTB B MPOJYKTAX CrOPaHHs pa3MUYHBIX TOIUIMB. OOpa3oBaHHE OKCHUIOB
a3oTa W CEpbl, OKCHJA YIJIEPOAA, CAXKUCTBIX YacTHL, M KAHLEPOTE€HHBIX

(NOx u SOx) o
coeanHeHuil. PaccenBanue BpeiHBIX BEIOPOCOB B aTMOC(epe uepe3 AbIMOBbIE
TpyOBl. MeTo1bl o/1aBIeHUsT 00pa30BaHUs U YJIaBIMBaHUS OKCHUJIOB a30Ta U
cepsl. CxeMmsbl, 00opyaoBaHue U 3P(HEKTUBHOCTD.
AtmochepHbie ATMoOcC(epHbIe KOJJOHKOBBIE U 0€CKOJIOHKOBBIE J1€adpaTOPhI
KOJIOHKOBEIC U ®u3nyeckue OCHOBBI IIpoUECCOB  ACAIPHUPOBAHUA. KosionkoBeie 1
46 OECKOJIOHKOBBIE OeckooHKOBBIE aTMOChepHbIe neadpaTopsl. [Ipunnun pabotsl. JJocTonHcTBa
Jlea’spaTopsl U HEJJOCTATKHU.
Bakyymnble neaspatopsl
47 | Baxyymusble neaspatopsl |OCHOBHBIE KOHCTPYKTHBHBIE XapakTEPUCTHKH BaKyyMHBIX J1€a3paTOpPOB.
[TpuaIMT paboTHI, Chepa MPUMEHEHUS, JOCTOUHCTBA U HEIOCTATKH.
TemiooOMeHHbIE TennooOMeHHBIE anapaThl, HACOCHI U UHKEKTOPHI
48 anmaparsl, HaCOCHl 1 |BHIBI  HAcOCOB, HWHKEKTOPOB M TEIIOOOMEHHHKOB IIPUMEHSEMBIX B
UHKEKTOPBI KOTeNbHBIX. OCOOEHHOCTH KOHCTPYKIUNA. MeTOoAbl YCTaHOBKHU.
PactmmpurenbHble 6aku U 3aopHas apMarypa
49 Pacmupurensabie 6aku u [Pacmmpurensusie 6aku v 3anopHas apmaTypa. OCOOEHHOCTH KOHCTPYKIIUH.

3aropHas apMarypa

MeTobl YCTaHOBKHU B KOTeJIbHOM. MeTo bl BbI60pa JJI51 CUCTEM.

5.2. [IpakTruueckue 3aHATUs

HaumenoBanue paznena

No .
qayy| ¥ TEMBI IPAKTHIECKIX HanmenoBanue u conep:kaHue NPakTUYECKUX 3aHATHN
P 3aHIATHI
MarepuanbHbIil 0agaHC TOPEHUS TA30BOTO TOTUIUBA
. OnpeneneHue TEOPETUYECKOTO M ACHCTBUTEIBHOTO PACXOJ0B BO31yXa.
MarepuanbHbIil 0amaHc . . .
Onpenenenue yAenbHbIX OOBEMHBIX J0JE€H M NapUUalbHBIX JaBIECHUI
7 TOPEHHUsI Ta30BOTO
KOMIIOHEHTOB ~ IPOAYKTOB  IIOJJHOTO  CIOpPaHHMs  Ta30BOr0  TOILIMBA.
TOILIMBA
OnpeneneHue SHTAJIBIMM  NPOAYKTOB  CrOpaHUS Ha  BBIXOJE U3
TEIMIO0OMEHHBIX CTYyINEHEH, BXOAIINX B COCTaB KoTjoarperaTta.
MarepuanbHblil 0anaHc TOPEeHHs KHUJIKOTO U TBEPJOTrO TOIUINBA
[lepecuér coctaBa TOIIMBAa M3 CHPAaBOYHOro B paboumii. OmnpeneneHue
MarepuanbHbIi OagaHc |TEOPETUYECKOrO0 W JEHCTBUTENBHOIO pacxonoB Bo3iayxa. Ompenenenue
8 TOPEHMSI )KUIKOTO ¥ |yACIbHBIX OOBEMHBIX JOJIEH W TNapIHAIbHBIX IABICHUH KOMIIOHEHTOB
TBEPAOrO TOIUIMBA  |TPOJYKTOB IIOJHOIO CrOPAHMUs XHMIKOTO M TBEPAOTo Tomuusa. Onpenenenue
SHTAJILIIUU MPOAYKTOB CrOpPaHMs Ha BBIXOJE M3 TEINIOOOMEHHBIX CTYIEHEH,
BXOJSIIMX B COCTaB KOTJI0Arperara.
Pacuér Temneparypsl ropeHust
T
9 CMIICpaTypbl TOpeHHA Onpenenenne  TemmepaTypel  TOpeHHs  (KapONpOU3BOAMTEIHHOCTH,
TOTUJTUB . G .
OTLTHBA KaJOPUMETPUYECKOH, TEOPETUYECKOH, IEHCTBUTENBHO).
Bri6op Tina u Br16op naporeneparopos JIKBp
12 KOJINYECTBA Ornpenenenne konnuecTBa koraoarperaros /IKBp nis korenpHOM
KOTJI0arperaToB
P AbdponuHaMHUYECKUI pacy€T BOAOTPYOHOI0 TApOBOT0 KOTII0arperara
17 p._ll BraytpukotioBas a’poanHamuka. Meroauka a’poJMHAMUYECKOTO pacyeTa.
pactiet kotioarperata Omnpenenenne NoTepp AABJIECHUS B Ia30X0/1aX KOTjoarperara
L A30rODEIOUHLLS [TonGop ra3oropenodHbIX YCTPOUCTB
21 p Metoauka moxoopa ra3oropeoyHoro yCTpoicTBa il KOTJIOB Majlol U

yCTpOMCTBA




cpenHeil mMomHocTH. OCHOBHBIE NOIXOJbl K INPOEKTUPOBAHUIO CUCTEMBI
nojadyn Bo3ayxa Kk ropenkaMm. Konctpykuusa cuctembl. OcoOeHHOCTH
a’pOIMHAMUYECKOr0 pacuyéra CUCTEMBI I0JJa4l BO3yXa K TOPEIKaM.

24

PacuéT TeruioBoro
OayraHca KoTiioarperara

Pacuér TeruioBoro 6ananca kotioarperara

3amada TEIIOBBIX pacuéToB. [loBepoOYHBIE W KOHCTPYKTHBHBIE PaCUETHI.
ANTOPUTM COCTaBJICHUS YpPaBHEHHs TEIJIOBOTO OanaHca MapoOBOrO KOTIIA
«IKBp». YpaBHenue oOparHoro Oananca, ompenenenue KIIJ[ (Gpyrro)
KoTyioarperara. MeToauka OmpeAeNieHus] MOTePh TEIUIOTH: C YXOASIIUMU
ra3amM, XMMHUYECKAM M MEXaHUYECKHM HEIIOKOTOM, C MOTEpsIMH dYepe3
HapYXHBIC OTPAXICHUS, U BBITPYKAEMbIM U3 TOMKHU NUTakoM. OmpeneicHue
9acoOBOI'0 Pacxoja TOILIHBA.

25

TennoBoi pacyéT TONKU

TernnoBoi pacyéT TONKU

OcHOBHasg 3ajaya MOBEPOYHOrO TEIUIOBOIO pacuéra TONKH. AJITOpUTM
MMOBEPOYHOTO TEIUIOBOTO pacuéra Tomku. CocTaBlieHUE TaOIHIBI JaHHBIX
KOHCTPYKTUBHBIX XapaKTEPUCTUK TONKH, TPEOYIOIIMUXCS MJsl BBIMOJTHEHUS
TeIoBoro pacuéra. OmnpezneneHue pacu€THOM TeMIepaTypbl IPOAYKTOB
CrOopaHus Ha BBIXOJIE€ U3 TOIKH.

26

TemnoBo# pacuér
KOHBEKTUBHBIX
MMOBEPXHOCTEN Harpena

TemnoBol pacu€T KOHBEKTUBHBIX MOBEPXHOCTEN HAarpeBa

OcHoBHasg 3ajaua TMOBEPOYHOTO TEIJIOBOTO pacu€Ta KOHBEKTHUBHBIX
MOBEPXHOCTEW HarpeBa. AJITOPUTM NOBEpoYHOro pacuéra. CocraBieHHUE
TaOJIUIBI  JTAHHBIX ~ KOHCTPYKTHBHBIX  XapaKTCPUCTUK  KOHBEKTHBHBIX
MOBEPXHOCTEN HarpeBa, TPEOYIOIINXCS IS BHITIOTHEHHS TEIJIOBOTO pacyéTa.
Ornpenenenue pacu€THON TeMIIepaTyphbl MPOAYKTOB CTOPAHUS Ha BBIXOJAE U3
KOHBEKTHUBHBIX ITIOBEPXHOCTEHN HarpeBa.

27

TenoBoi pacuér
BO3/1yXONOJ0IrpeBaTes

TernmoBoi pacyéT BO3AyXOIMOAOTPEBATEINS

OcHoBHas 3a/1aya MOBEPOYHOIr0 TEIJIOBOrO pacdyéra BO31yXOIOAOTPEBATENS.
AnroputM moBepouHoro pacuéra. CocraBiieHHe TAOMUIBI  JaHHBIX
KOHCTPYKTUBHBIX XapaKTepUCTUK BO3AYyXOMOJOrpeBaTelis, TpeOyromxcs
JUIsL  BBINIOJIHEHHMsST  TeruioBoro  pacuéra. OmpeneneHue  pacu€THOU
TeMIIepaTypbl IPOJYKTOB CrOPaHUs Ha BBIXOJIE U3 BO3AYXOIOJ0TpPEBATENS.

28

TeruoBoi pacuér
AKOHOMam3epa

TeruoBol pacd€r sKOHOMaM3epa

OcHoBHasl 3aJaya KOHCTPYKTHMBHOTO TEIUIOBOTO pacuéra SKOHOMaii3epa.
ANropuT™M KOHCTPYKTHBHOrO pacuéra. CocraBieHue TaOaMIbl JaHHBIX
KOHCTPYKTUBHBIX XapakTEpUCTUK OJKOHOMaiizepa, TpeOyrommuxcs A
BBINIOJTHEHUS TEIJIOBOro pacuéra. OnpeneneHue pacu€THOW IUIOLIaIU
TeIUIoNepeialoniell  MOBEPXHOCTH  peOpUCTBIX  TpyO  IKOHOMaii3epa.
OmnpeneneHne KOHCTPYKTUBHOTO PACIIONOKEHHSI M KOJIMYeCTBa TPYO B psiny, a
TaKKe PAIOB TPYO M YHMCIIO KOJIOHOK SKOHOMaM3epa.

29

AHanu3 pe3yiabTaToB
pacuéra. [IpoBepka
CXOOUMMOCTH OaaHca.

Amnanu3 pe3ynbraToB pacuéra. [IpoBepka cxonumocTH OanaHca.

AJTOpPUTM YHCIEHHOI'O OIpPEAETCHUs] HEBSI30K M0 TEIJIOBOCHPUSITHIO U
MPUPALICHUIO JHTAJBIIMM HArpeBaeMoro TemaoHocuTensd. OrnpeneneHue
a0COJIIOTHBIX U OTHOCUTENIbHBIX HEBA3Z0K.

32

AdpOoaHaAMUYECKU
pacy€r maporeseparopa

AdpOoaMHAMUYECKHI pacu€T maporeHeparopa
AspoanHamuueckuid pacuér naposoro korinoarperara JIKBp

36

IIponyBka
KOTJIOATPEraToB

Pacuér nponyBku
CocraBieHue COJSIHOrO OanaHca M ONpeeNieHHe BEIMYUHBI HPOAYBKH H
pacxoja mpoayBOYHOM BOJIBI.

41

CucreMsl moaayu
BO3/[yXa Ha TOPCHHE

CucreMsbl no1auy Bo3Ayxa Ha TOPEHHE
Oco0eHHOCTH NPOEKTUPOBAHUS CHUCTEMBbI MOJAYM BO3AyXa Ha TOpPEHHUE.
AbdponmHaAMHUYECKHH pacdy€T cucTeMbl. BBIOOp TATOAyTHEBOr0 000pyI0BaHHUS.

42

CucreMsl

CucreMbl JpIMOYIATIEHHUS] KOTEITbHOU




OCHOBHBIC TMOAXOJbl K MPOCKTUPOBAHHIO CHCTEMBI JIBIMOYJAJICHHSI.
ABIMOYAa/ICHHA KoncTpykius CHCTEMEL. AdpoaHaMUYECKHI pacuér CHCTEMBI
KOTETBHBIX JpIMoyaneHus. BelOop 1piMococa U AbIMOBOM TPYOBI
ATMOcdepHbIe [TonGop KOJIOHKOBOTO aTMOC(EPHOTO JIeadparopa
46 KOJIOHKOBBIC U [Toi60p KOJIOHKOBOTO aTMOC(EPHOTO JIeasparopa
OCCKOJIOHKOBBIC
JIea’paToOpPhI
TemmooOMeHHbBIC TermooOMeHHBIE anmapaThl, HACOCH K HHIKEKTOPBI
48 arnmapaTsl, HAaCOCHI 1 [TonGop HACOCOB CBHIPO BOJBI, U TEIUIOOOMEHHBIX aNMapaToB JJIsi MAPOBOM
MH)KEKTOPBI OTOIUTEIILHO-IIPOM3BOICTBEHHOM KOTEIHHOM.
49 PacmupurensHble 6aku u [Pacmmpurenbnbie 6aku

3aropHasl apMarypa

[Tox6op pacmmpuTensHoro 6aka

5.3. JJaboparopHbie pabOTHI

HaumenoBanue paznena

pJ%E)II U TeMBbI J1a0OpaTOPHBIX HaumenoBanue u copepxkanue 1a00paTOpHBIX padoT
paboT
CucreMsl mogauu Omnpenenenne CKOPOCTH IBHXKEHUS BO3yXa B BO31yX0OBOAAX
4l BO3yxa Ha ropenne  |MccnenoBanue Ha 1a00OpPaTOPHOM CTEHJIE
a1 CucreMsl nogauu OmnpeneneHne MOTEPH JAaBICHUS B CHCTEME TOJIaYH BO3/TyXa
BO31yxa Ha ropeaue  (MI3MepeHus Ha 1a0OPaTOPHOM CTEHIE
41 CucreMsl nogauu WccnenoBanust pesxkMMOB padOTy KOTJI0ArperaToB

BO31yXa HAa T'OPCHUC

HccnenoBanus Ha BUPTYaJIbHOM J'Ia60paTOpHOM CTCHAC

5.4. CamocrosiTenpHasi paboTa o

OyJaroImuxcs

Ne | HaumenoBanue paszaena N
ConeprkaHue caMOCTOSATEIILHOU PabOTEI
pa3n| JUCLMIUIMHBL U TEMBI
Marepuanbhblii Oananc |MarepuanbHblil 6ajlaHC TOPeHUs [a30BOT0 TOIIUBA
7 TOPEHHUsI Ta30BOTO IToAroToBKA K MPAaKTUYECKOMY 3aHATHUIO, BBIITOJIHEHHE PACYETOB.
TOILIMBA
MarepuanbsHbiii 6aanc |MaTepuanbHbli OalaHC TOPEHUs KHUIAKOTO U TBEPIOTO TOIUIMBA
8 ropeHus xkuakoro u  |Iloaroroska x NpakTUYECKOMY 3aHATHUIO, BBITIOJHEHHUE PACYETOB.
TBEPAOIrO TOILUIMBA
9 Temneparypsl ropenus (Pacu€r Temmeparypbl TOpeHUs
TOTLIMBA IToAroToBKa K MPAaKTUYECKOMY 3aHATHUIO, BBIITOJIHEHHE PACYETOB.
Bo16op tuna u IToaroroBka M BBIIIOJIHEHUE PACYETOB
12 KOJIMYECTBA Omnpenenenue koiauuecTBa KoTioarperato JJKBp mist kotenpHoM
KOTJIOArperaToB
17 AspoauHamudeckuii  |ASPOJIMHAMUYECKUH Pacy€T BOJOTPYOHOTrO MApOBOTO KOTI0ArperaTa
pacuér komnoarperata |[I0AroToBKa K NPaKTHYECKOMY 3aHSTHIO, BBITIOJIHEHHE PACYETOB.
21 Fa3oropenqu],1e HOIIGOp ra30ropejIOIHbIX yCTpoﬁCTB
yCTpOlicTBa IToaroToBKa K MPAKTUYECKOMY 3aHATHIO, BHIITOJIHEHUE PACYETOB.
Pacuér TermioBoro PacuéT TeruioBoro 6aJ1cha KOoTJIoarperara
24 Oananca xkotnoarperara |II0JIrOTOBKA K MPaKTHIECKOMY 3aHATHUIO, BBINIOJHEHUE PACUIETOB.
. . TermoBol pacyér TONKU
25 | Temtosoi pacuér Tomkn IToaroToBKa K MPAKTUYECKOMY 3aHSATHUIO, BHIITOJIHEHUE PACYETOB.
TennoBoi pacuér TennoBo pac4€T KOHBEKTUBHBIX IIOBEPXHOCTEN Harpesa
26 KOHBEKTHUBHBIX IToAroToBKA K MPAKTUYECKOMY 3aHATHIO, BHIITOJIHEHHE PACUETOB.
IIOBEPXHOCTEN HarpeBa
97 TerutoBoi pacyér TemnoBoi pacu€T BO3AyXONOAOrPEBATENS

BO3yXOIIOAOTpEBATECIIA

IToaroroBka k MMPaKTUYICCKOMY 3aHATHIO, BBIIIOJIHCHUC paC‘-IéTOB.




TenmoBol pacyér

TeruoBol pacu€r sKOHOMaM3epa

28 SKOHOMak3epa [ToaroroBka K MPaKTUYECKOMY 3aHATHIO, BHITOJHEHUE PACYETOB.
Amnanmu3 pe3ynbraToB  [AHanu3 pe3ynbTaToB pacuéra. [IpoBepka cxonumocTH OanaHca.
29 pacuéra. [IpoBepka  [[loaroroBka k mpaKTUYECKOMY 3aHSATHIO, BBIIIOJHEHUE PACUETOB.
CXOAMMOCTH OajlaHca.
30 AspoauHamudeckuii  |ASPOANHAMUIECKUIN pacy€T maporeneparopa
pacuér naporeneparopa [[I0roToBKa K MPaKTHIECKOMY 3aHATUIO, BBITIOJHEHUE PACYETOB
36 IIponyBka Pacuér nponysku ]
KOTJIOArperaToB [ToaroroBka K NpaKTUYECKOMY 3aHSATHIO, BHIIIOJHEHUE PACUETOB.
a1 Cucremsl nonayu CucTeMsbl o1a4M BO3/lyXa Ha TOPEHHE
BO31yxa Ha ropenue  |IIOrOTOBKA K MPAaKTHYECKOMY 3aHATHUIO, BBINOJIHEHUE PACUETOB.
a1 Cucremsl nogauu Omnpenenenne CKOPOCTH IBUYKEHUS BO3/yXa B BO3/1yX0BOIax
BO3/lyXa Ha TOPCHHUC HOI[FOTOBKa oT4u€éTa 110 na6opaTopH0171 pa60Te
41 Cucremsl nogaun Onpenenenye NOTepH 1aBJIEHUS B CUCTEME II0JJa4M BO3/1yXa
Bo3yxa Ha ropenue  |[loaroroska oruéra no naboparopHoii pabore
a1 Cucremsl mogauu UccnenoBanust pexxMOB pabOTy KOTJI0ArperaToB
BO31yxa Ha ropenue |lloaroroBka oT4éra no abopaTopHoii padore
AtmochepHbie [ToxOop KOJIOHKOBOTO aTMOC(EPHOTO JIea’rparopa
16 KOJIOHKOBBIC U [ToaroroBka K NpakTUYECKOMY 3aHSATUIO, BHIIIOJIHEHUE PACUETOB.
0OECKOJIOHKOBBIE
Jiea’paTopsl
TennooOmeHHBIE TemnmooOMeHHbBIE anmapaThl, HACOCHI U UHKEKTOPBI
48 anmapartsl, Hacochkl 1 [[loAroTOBKA K MPaKTUYECKOMY 3aHSATHUIO, BBINIOJIHEHUE PAaCUETOB.
HMHKEKTOPBI
49 Pacmpurenbabie 0aku 1 Pacmupurenbabie 6aku

3aropHasl apMarypa

HOILFOTOBKa K OIPAKTUICCKOMY 3aHATUIO, BBIITOJITHCHUC paC‘IéTOB.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

B 00BbeM camocToATenbHOM paboThI 0 TUCIMILIMHE BKIIOYACTCS CIeayIoIee:

- I3y4YCHHE TEOPETUYECKUX BOIPOCOB 110 BCEM TEMaM JUCLIUILINHEL,

- [IOATOTOBKA K MPAKTUYECKUM U JJAOOPATOPHBIM 3aHATHUSAM;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- BBIIIOJIHEHUE KYPCOBOI'O IPOEKTA;

- IOATOTOBKA K DK3aMEHaM.

CamocrosTenpHas paboTa HaJa pas3feidaMd KypCOBOTO TIPOEKTHI BBINOJHSACTCS C IPUMEHEHHEM
KOMIIBIOTEPHBIX IPOrPAaMMHBIX KOMIUIEKCOB JHOO B JIOMAalIHUX YCIOBUSX, JIMOO (IpM MX OTCYTCTBHM) B
KOMITBIOTEPHBIX KJIACCAX YHUBEPCUTETA.

ITporpaMMoil AMCLUILINHBI IPEAYCMOTPEHO NPOBEACHUE JIEKIIUMOHHBIX 3aHATUHN, HA KOTOPBIX BBIIAETCS
OCHOBHOM CHCTEMaTU3UPOBAHHBIM TEOPETUUYECKUN MaTepuasl, NPAKTUUYECKUX M JIA0OPATOPHBIX 3aHITHUH,
IPEIIOaralolluX 3aKpernjaeHue N3y4eHHOIO0 TEOPEeTUYECKOro MaTepuaja Ha IpakTuke U (GopMupoBaHHE Y
o0yyaromuxcs HE0OXOAMMBIX 3HAHWHM, YMEHHUH M HaBBHIKOB. Kpome TOro, BaXHEWIIMM 3TaroM H3y4YCHHS
IUCLUIUIMHBL SIBJISETCS CaMOCTOATENbHas paboTa oO0ydaroluxcs C HCIOJIb30BAaHUEM BCEX CPEICTB U
BO3MOYKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHMA.

3aJ0roM YCHEIIHOIO0 OCBOCHMS AMCLUUIUIMHBI SBJISIETCS 00s3aTe€IbHOE IOCELICHHE JIEKLIMOHHBIX,
MPAKTUYECKHUX U JIAOOPATOPHBIX 3aHATHH, TaK KaK MPOITYCK OAHOTO (TeM 0oJjee, HECKOJIBKHX) 3aHATHH MOXKET
OCJIO)KHUTb OCBOEHHME DPa3AeiioB Kypca. Ha mpakThyeckux 3aHATHAX MarTepuall, U3JI0KCHHBIM Ha JICKLIMSX,
3aKPEIUISIETCS B PAMKAX BBIINOJHEHUS IPAKTUYECKUX 3aJaHNUM, peAlIn3alliy HHINBUAYAIbHBIX 3aJaHUN U APYTUX
dbopwm, npexycmorpenHbix PITJI.

[Tpuctynas K U3y4eHHUIO AUCLUUIUIMHBI, HEOOXOAMMO B NIEPBYIO OYEPEIb 03HAKOMUTHCS C COJEPKAHUEM
PITJA nns cTyneHTOB Ou4HOW (opMbl OOyueHHs, a TaKKe METOJMYECKHMHU YKa3aHUSMHM IO OpraHu3aluu
CaMOCTOSITENIbHOM pabOThl U MOJATOTOBKU K IMTPAKTUUYECKUM U J1a00PaTOPHBIM 3aHATHSIM.

[Tpy moAroToBKE K MPAKTHUYECKUM 3aHATUAM U B paMKaX CaMOCTOSTEIbHOM PabOThHI 10 U3YyYCHHIO
JTUCHIUTUIAHBI 00y4JaromuMcsi HE0OX0IMMO:

- TIOBTOPUTH 3aKOHCIEKTUPOBAHHBIM HA JICKIIMOHHOM 3aHSATUU MAaTEpHajl U JOMNOJHUTH €r0 C y4eTOM
PEKOMEHIOBaHHOM 110 IaHHOM TEME JINTEPaTyphl;

- IpA CaMOCTOSATEIIBHOM H3YyYEHUHM TEOPETHYECKOW TEMBI CHAENaTh KOHCIIEKT, MCIOJIb3Ys
pekomenoBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTB IIPAKTUYECKUE 3a1aHNs B PAMKaX U3y4aeMON TEMBI,

- OTBETUTh HAa KOHTPOJIbHBIE BONPOCHI MO TeMme, ucnoiabzys Marepuainsl ®OC, nubo rpynmnosbie
VHBHyaJIbHBIE 3a1aHM, [IOATOTOBIECHHBIC IPENIOAABATENEM;

- IOATOTOBUTHCS K TPOBEPOUYHOM paboTe, MPeayCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

- IOArOTOBUTBHCA K IIPOMEXYTOYHOU aTTECTALUH.

HTtorom u3yueHus MUCHUIUIMHBI SBJISIETCS 3K3aMeH. DK3aMeH IPOBOAMTCS IO PACIHMCAHUIO CECCUU.
dopma mpoBeAeHHsS SK3aMeHa — TecTHpoBaHHe B Moodle (TeopeTnveckre BOMPOCHI MAJsL TPOBEICHUS
MPOMEXYTOUHOM aTTecTallud OO0y4arolMXcs M NpPaKTHUUECKHUE 3aJaHUs JJs IMPOBEIEHUS MPOMEKYTOUHON
arrectauuu oOydvaromuxcs). CTyAeHTbl, He MpOMIEJIINEe aTTeCTalui0 MO TpadHuKy CECCHUH, JOJIKHBI

7. OueHo4yHbIe MaTepHAJbl JJIsi NMPOBEJCHUS] TEKYINEro KOHTPOJSI YCINEBAEMOCTH M NPOMEKYTOYHOM
aTTecTalMu 00y4alomMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIMH ¢ yKa3aHUEM 3TaIlOB UX (JOPMUPOBAHMSI B IIPOIIECCE OCBOCHUS JUCIUILINHBI

Kox n HaumenoBanue
Ne KoHnTponupyemsle pazziensl AMCIUIIINHBI . Bun onenounoro
MHAMKATOpa KOHTPOJIUPYEMOU
n/m (Mozys) cpencTaa
KOMITETEHIINH
Teopernueckne BOMPOCHI
OOmme cBeneHust 00  HHEPreTUUYECKUX U1 DKCIIpECca- ONpoca
1 [ucrounukax. OCHOBHbIE TEHACHLUUU HX Teopetnueckue BOMPOCHI
pa3BUTHSA I L IIPOBEIEHUS
MIPOMEKYTOUHON




aTTecTaluu
00yYarOUINXCsI

OHeprerudeckue pecypcbl. OCHOBHBIE IYTH U
BO3MOXKHOCTH UX UCIOJIb30BAHUS

Teopernueckue BOIPOCHI
JUIs DKCIIpEcca- Ompoca
Teopernueckue BOIPOCHI
JUIS IIPOBEJCHUS
IIPOMEKYTOYHOU
aTTecTaluu
o0yJaromuxcs

CocTaB 1 OCHOBHBIC CBOMCTBA OpTraHHu4YeCKOro
TOIIJIMBaA

Teopernueckue BOIPOCHI
JUIs DKCIIpEcca- OIpoca
Teopernueckue BOIPOCHI
JUIS IIPOBEICHUS
IIPOMEKYTOYHOU
aTTecTaluu
o0ydJaronmxcs

TBEpHoe, >KUIKOE © Ta30BOE TOIUIMBO.
OCHOBHBIE CBOMCTBA.

Teopernueckne BOIPOCHI
IUIsL DKCIIpECca- OIpoca
Teopernueckne BOIPOCHI
JUISL IIPOBEJICHUS
IIPOMEKYTOUYHON
aTTecTaluu
00ydJaronmxcs

OcCHOBBI TEOPUM TOpEHUS

Teopernueckne BOIPOCHI
JUISL DKCIIpECca- ONpoca
Teopernueckne BOIPOCHI
JUISL IIPOBEICHUS
MIPOMEKYTOYHON
aTTecTaluu
o0ydJaronmxcs

CKOpOCTL XUMHYECKOMN pCaKkin ropCHus

Teopernueckne BOIPOCHI
JUISL DKCIIpECca- ONpoca
Teopernueckne BOIPOCHI
JUISL IIPOBEICHUS
MIPOMEKYTOUHON
aTTecTaluu
o0ydJaronmxcs

MarepuanbHblii  OajlaHC TOpPEHHs] Ta30BOTO
TOIIMBA

Teopernueckne BOIPOCHI
U1 DKCIIpECca- ONpoca
Teopernueckne BONPOCHI
I L IIPOBEIEHUS
MIPOMEKYTOUHON
aTTecTaluu
o0ydJaronmxcs




MarepuanpHblii 0anaHC TOPEHUs KUIKOTO U
TBEPAOrO TOIIMBA

TeopeTnyeckre BOMPOCHI
IUIsL DKCIIpEcca- Ompoca
TeopeTnyeckre BOMPOCHI
JUTSt MIPOBEACHUS
MIPOMEKYTOUHOU
aTTecTaluu
o0ydJaronmxcs

TemnepaTypbl FOpeHMs TOILINBA

Teoperuueckrue BOMPOCHI
Ul BKCIIpecca- Ompoca
Teopernueckrue BOMPOCHI
VIS MIPOBEICHUS
MIPOMEKYTOUHOU
aTTecTaluu
o0ydJaronmxcs

10

KorenpabIe arperatbl HUX TEIIOOOMEHHEIE
QJICMCHTHBI 1 Ha3HA4YCHUC

Teopernueckre BOIPOCHI
JUISL DKCIIpecca- onpoca
Teopernueckre BOIPOCHI
JUIS MIPOBEICHUS
MPOMEKYTOUHON
aTTecTauuu
oOyJaromuxcs

11

TermnoBrie cXeMBI KOTEITBHBIX

Teopernueckne BOIPOCHI
JUISL DKCIIpecca- onpoca
Teopernueckne BOIPOCHI
JUTSt MIPOBEICHUS
IIPOMEKYTOYHON
aTTecTaluu
oOyJaromuxcs

12

Bo160p THna u KonuyecTBa KOTI0arperaToB

Teopernueckue BOIPOCHI
JUIS DKCIIPECca- Ompoca
Teopernueckne BOIPOCHI
JUTSt MIPOBEICHUS
IIPOMEKYTOYHON
aTTecTaluuu
o0yJaromuxcs

13

YUyryHHO-CEKIIMOHHBIE KOTJIBI Majou
MOILIHOCTHU

Teopernueckue BOIPOCHI
IUIS DKCIIpECca- Ompoca
Teopernueckue BOIPOCHI
JUTSt MIPOBEJIEHUS
IIPOMEKYTOUHOU
aTTecTaluuu
o0yJaromuxcs

14

[TapoBble ¥ BojmoOrpeiiHble BOJOTPYOHBIE
KOTJIBI

Teopernueckne BOIPOCHI
JUISL DKCIIpeCC-




orpoca
TeopeTnyeckre BOMPOCHI
TUIS MIPOBEACHUS
MIPOMEXKYTOUHOU
aTTecTaluu
o0ydJaronmxcs

15

[TapoBble u BoOmOTpeiiHBIE KApOTPYOHBIE
KOTJIBI

Teopernueckue BOIPOCHI
JUISL SKCIIpEcca- orpoca
Teopernueckue BOIPOCHI
I E: IIPOBEICHUS
MIPOMEKYTOUHOU
aTTecTaluu
o0ydJaronmxcs

16

KOHZICHcaHI/IOHHI)IC KOTJIBI

Teopernueckne BOIPOCHI
UL DKCIIpECca- OIpoca
Teopernueckne BOIPOCHI
JUIS MIPOBEICHUS
MPOMEKYTOUHON
aTTecTaluu
oOyJaromuxcs

17

AspoauHaMHUEcKU pacuéT KoTiioarperara

Teopernueckre BOIPOCHI
IUIsL DKCIIpECca- ONpoca
Teopernueckne BOIPOCHI
U1 MIPOBEICHUS
IIPOMEKYTOYHON
aTTecTaluu
o0yyJaromuxcs

18

Tonku a1 CHOEBOTO CHKUTaHUS TBépI[OFO
TOIIJINBa

Teopernueckne BOIPOCHI
JUISL DKCIIpECca- ONpoca
Teopernueckne BOIPOCHI
IS MIPOBEICHUS
IIPOMEKYTOYHON
aTTecTaluu
o0yyJaromuxcs

19

Tonku kunsmero cinos. BuxpeBble u
[IUKJIOHHLIE TOIIKU

Teopernueckne BONPOCHI
U1 DKCIIpECca- ONpoca
Teopernueckne BONPOCHI
IE MIPOBEJIEHUS
IIPOMEKYTOUHOU
aTTecTaluu
o0yJaromuxcs

20

KaMCpHBIC TOIIKH

Teopernueckne BOIPOCHI
JUISL DKCIIpECca- ONpoca
Teopetnueckue




BOIIPOCHI I ¢
IIPOBEICHUS
MIPOMEKYTOUHOU
aTTecTaluu
00VYAIOIINXCS

21

["a3oropenoynbie ycTpoicTBa

Teopernueckue BOIPOCHI
JUIs DKCIIpEcca- Ompoca
Teopernueckne BOIPOCHI
JUIS IIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluu
o0yJaromuxcs

22

>KI/I)IKOTOHJII/IBHBIG ropCJIOYHBIC YCTpOﬁCTBa

Teopernueckue BOIPOCHI
JUIs DKCIIpEcca- OIpoca
Teopernueckne BOIPOCHI
JUISL IIPOBEJICHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0ydJaronmxcs

23

HI)IJIGYI‘OJIBHLIG u KOM6I/IHI/Ip0BaHHI)I€
TOpPCIOYHbIC YCTpOﬁCTBa

Teopernueckne BOIPOCHI
IUIsL DKCIIpECca- Onpoca
Teopernueckne BOIPOCHI
JUISL IIPOBEICHUS
IIPOMEKYTOYHON
aTTecTaluu
o0ydJaronmxcs

24

PacuéT TenoBoro 6ananca KOTJIoarperara

Teopernueckne BOIPOCHI
JUISL DKCIIpECC- OTpoca
Teopernueckne BOIPOCHI
JUISL IIPOBEICHUS
MIPOMEKYTOUHON
aTTecTaluu
o0ydJaronmxcs

25

TennoBol pac4€T TONKH

Teopernueckne BOIPOCHI
JUISL DKCIIPECC- OIIpoca
Teopernueckne BOIPOCHI
I L IIPOBEIEHUS
MIPOMEKYTOUHON
aTTecTaluu
o0ydJaronmxcs

26

TenmoBoi pacuér KOHBEKTUBHBIX
MOBEPXHOCTEN HarpeBa

Teoperuueckue BOMPOCHI
TS 9KCIIpecc- ompoca
Teoperuueckue BOMPOCHI
JUTSL IPOBEICHUS




MIPOMEKYTOUHOU
aTTecTaluu
o0yyaromuxcs

27

TermoBol pacyéT BO34yXOIOAOTPEBATEIIS

Teoperuueckrue BOMPOCHI
JUIsL BKCIIpecc- ompoca
Teoperuueckrue BOMPOCHI
VIS MIPOBEICHUS
MIPOMEKYTOUHOU
aTTecTaluu
o0ydJaronmxcs

28

TennoBoi pac4€T 3KOHOMaM3epa

Teoperuueckrue BOMPOCHI
JUIsL BKCIIpecc- ompoca
Teoperuueckrue BOMPOCHI
VIS MIPOBEICHUS
MIPOMEKYTOUHOU
aTTecTaluu
oOyJaromuxcs

29

AHanu3 pe3yiabTatoB pacuéra. [IpoBepka
CXOIMMOCTH OaJiaHca.

TeopeTtnueckrue BOMPOCHI
JUISL BKCIIpecc- omnpoca
TeopeTtnueckrue BOMPOCHI
JUISI MIPOBEICHUS
MIPOMEKYTOUHOU
aTTecTaluu
oOyJaromuxcs

30

KypcoBoii mpoekr

Teopernueckne BOIPOCHI
JUISL DKCIIpECC- OIpoca
Teopernueckne BOIPOCHI
UL MIPOBEICHUS
IIPOMEKYTOYHON
aTTecTaluu
o0yyJaroImuxcs

31

DK3aMeH

TeopeTnueckne BOIPOCHI
JUTSL KCIIpECC- oIpoca
Teopernueckue BOIPOCHI
JUTSt MIPOBEIEHUS
IIPOMEKYTOUHOU
aTTecTaluuu
o0yJaromuxcs

32

AspoamHaMUYECKUil pacu€T maporeseparopa

Teopernueckne BOIPOCHI
JUISL DKCIIPECC- OIIpoca
Teopernueckne BOIPOCHI
I L IIPOBEIEHUS
MIPOMEKYTOUHON
aTTecTaluu




00yJaromuxcs

33

Yrunus aTOPbl TCIIOTBHI yXOOAIIUX Ta30B.
[ToBepxHOCTH Harpesa KOTJIOB,
naporeperpeBaTeiu

Teopernuecknre BOIPOCHI
JUISL DKCIIpECC- Ompoca
Teopernueckue BOIPOCHI
JUIS IIPOBEICHUS
IIPOMEKYTOYHOU
aTTecTaluu
o0yJaromuxcs

34

OO6MmypoBKka KOTJIOB. B3pbiBHbBIE u
NpeOXpaHUTEIbHBIC — KJIallaHa, JICCTHUIIBI,
IUIOINAAKH, TAPHUTYpA KOTI0arperara.

Teopernueckue BOIPOCHI
JUISL DKCIIpECC- OIpoca
Teopernueckue BOIPOCHI
JUIS IIPOBEICHUS
IIPOMEKYTOYHOU
aTTecTaluu
o0ydJaronmxcs

35

Bbapabanb! koTnoarperaTos

Teopernueckne BOIPOCHI
JUISL BKCIIpECC- OIpoca
Teopernueckne BOIPOCHI
JUISL IIPOBEJICHUS
IIPOMEKYTOYHON
aTTecTaluu
00ydJaronmxcs

36

Hpoz[yBKa KOTJIoOarperaTron

Teopernueckre BOIPOCHI
JUISL DKCIIPECC- OIIpoca
Teopernueckne BOIPOCHI
JUISL IIPOBEICHUS
MIPOMEKYTOYHON
aTTecTaluu
o0ydJaronmxcs

37

TonnuBocHabxeHue ra3su(pUIUPOBAHHBIX
KOTEJIbHBIX

Teopernueckne BOIPOCHI
JUISL DKCIIPECC- OIIpoca
Teopernueckne BOIPOCHI
JUISL IIPOBEICHUS
MIPOMEKYTOUHON
aTTecTaluu
o0ydJaronmxcs

38

TonauBocHaOXeHUE KUIKOTOIIIIMBHBIX
KOTCJIBbHBIX

Teopernueckne BOIPOCHI
JUISL DKCIIPECC- OIIpoca
Teopernueckne BOIPOCHI
I L IIPOBEIEHUS
MIPOMEKYTOUHON
aTTecTaluu
o0ydJaronmxcs

39

TonauBocHaOXeHUE TBép,Z[OTOHJ'II/IBHBIX

Teopetnueckue




KOTCJIbHBIX CJIOCBOI'O CXKMI'aHHA TOIIJIMBa

BONPOCHI ISl 3KCIpecc-
orpoca

TeopeTnyeckre BOMPOCHI
VIS MIPOBEACHUS
MIPOMEKYTOUHOU
aTTecTaluu
o0ydJaronmxcs

40

TormnmBocHaOxeHue IIBUIEYT OJIbHBIX
KOTEJIbHBIX

Teopernueckue BOIPOCHI
JUISL DKCIIpECC- OIpoca
Teopernueckue BOIPOCHI
JUIS IIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluu
o0yJaromuxcs

41

Cucremsbl nogavuu BO3Jlyxa Ha TOPCHUC

Teopernueckre BOIPOCHI
JUIsL BKCIIpECC- Ompoca
Teopernueckue BOIPOCHI
JUISL IIPOBEJICHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0ydJaronmxcs

42

CucreMsl ABIMOYIAJICHUA KOTCJIBHBIX

Teopernueckne BOIPOCHI
JUIsL BKCIIpECC- ompoca
Teopernueckne BOIPOCHI
JUISL IIPOBEICHUS
MIPOMEKYTOYHON
aTTecTaluu
o0ydJaronmxcs

43

CucreMsbl HITaKO30J0YAAJICHUA KOTCIBbHBIX CO
CJIOCBBIM CKHMI'aHHMEM TOIIJIMBa

Teopernueckne BOIPOCHI
JUISL DKCIIPECC- OIIpoca
Teopernueckne BOIPOCHI
JUISI IIPOBEICHUS
MIPOMEKYTOYHON
aTTecTaluu
o0ydJaronmxcs

44

CHuCTeMEBI OYUCTKH ABIMOBBLIX T'a30B OT YHOCOB

Teopernueckne BOIPOCHI
JUISL DKCIIPECC- OIIpoca
Teopernueckne BOIPOCHI
I E: IIPOBEIEHUS
MIPOMEKYTOUHON
aTTecTaluu
o0ydJaronmxcs

45

MeTo/TbI OYUCTKH JIBIMOBBIX Ta30B OT BPEIHBIX
unrpeaueHToB (NOX u SOX)

Teopernueckne BOIPOCHI
JUISL DKCIIPECC- OIIpoca




TeopeTnyeckre BOMPOCHI
JUTSt MIPOBEACHUS
MPOMEKYTOUHOM
aTTecTaluu
o0ydJaronmxcs

46

ATMocdepHbIe KOJIOHKOBBIE u
0OECKOJIOHKOBBIE J1€a3paTophl

Teoperuueckrue BOMPOCH
JUIsL BKCIIpecc- ompoca
Teopernueckrue BOMPOCHI
VIS MIPOBEICHUS
MIPOMEKYTOUHOU
aTTecTaluu
o0ydJaronmxcs

47

BakyymHnble neaspatopsl

Teopernueckne BOIPOCHI
JUISL DKCIIpECC- 0IIpoca
Teopernueckue BOMPOCHI
JUIS MIPOBEICHUS
MPOMEKYTOUHON
aTTecTauuu
oOyJaromuxcs

48

TemiooOMeHHbIE — ammaparbhl, HAcochl W
MH)KEKTOPBI

Teopernueckre BOIPOCHI
JUISL DKCIIpECC- 0IIpoca
Teopernueckre BOIPOCHI
JUIS MIPOBEACHUS
MPOMEKYTOUHON
aTTecTalluu
oOyJaromuxcs

49

Pacmupurensubie 0aku 1 3aMI0pHasi apMaTypa

Teopernueckne BOIPOCHI
JUTSL KCIIpECC- oIpoca
Teopernueckne BOIPOCHI
JUTSt MIPOBEICHUS
IIPOMEKYTOYHON
aTTecTaluu
oOyJaromuxcs

50

KypcoBoii mpoekt

Teopernueckue BOIPOCHI
JUTSL KCITpECC- oIpoca
Teopernueckure BOIPOCHI
JUTSt MIPOBEJIEHUS
IIPOMEKYTOUHOU
aTTecTaluuu
o0yJaromuxcs

51

DK3aMeH

Teopernueckne BOIPOCHI
JUISL DKCIIPECC- OIIpoca
Teopernueckne BOIPOCHI
ISt




IIPOBEACHUSA
MPOMEKYTOUHOM
aTTEeCTaluH
00yJaronmxcst
7.2. Tunossle KOHTPOJIbHBIC 3alaHUA WA UHBIC MAaTCpHaJIbl TCKYIICTO KOHTPOJIA YCIICBACMOCTH, HCOGXO[[I/IMBIC
JUIS OLICHKHU 3HAHUI, YMEHHI U HABBIKOB U (MJIN) OMBITa MPO(eCcCHOHANBHOM EATENbHOCTH, XapaKTePU3YIOIIHNX
JTallbl d)ODMI/IDOBaHI/ISI KOMHGTGHL{I/II;’I B IIpOoLeCCE€ OCBOCHUA TUCIHUITIIMHBI

TEOPETUYECKUE BOITPOCHI JIA SKCITPECC-OITPOCA

(s mpoBepkH c(HOPMUPOBAHHOCTH MHIUKATOPOB aocTmwkeHus komnerenuun (I1K-1.1, T1K-1.2, TIK
-1.3, TIK-1.4)

Tema 1: DHepreTuueckue UCTOUHUKHI

. Kakue cymiectBytoT crnocoObl ogy4eHHs TETIIOBOW SYHEPTUU?
. Kakue ycTaHOBKM cITy’KaT Jisl OMy4eHUs TETUIOBOM SHEPTUU M3 OPTaHUIECKOTO TOTUTHBA?
. OcHOBHBIE HaNPaBIECHUS PA3BUTHS TEILIOTEHEPUPYIOIIUX YCTAHOBOK?
. Kakue sHepreTnyeckue HCTOYHUKH HA3BIBAIOTCS BO3OOHOBIISIEMBIMH?
. Kakue sHeprernyeckue UCTOUHUKH SBIISIOTCS HEBO3OOHOBIISIEMbIMU?
. Kakue ucTOYHHUKY SHEPTrUuu SBISIOTCS HEHMCUEPIIaeMBIMU?

7. Kakue opueHTHPOBOUHBIE OIIEHKU Pa3BEIaHHBIX 3aIaCOB SHEPreTHUYECKHX PECypCOB, MPUPOIHOTO
ra3a, HeTH, KAMEHHOTO YTJIs Ha TUIaHeTe?

8. Kakue opreHTHpPOBOYHBIC OLIEHKH Pa3BEJaHHBIX 3allacoB YHEPTETUUYECKUX PECYPCOB, MPUPOTHOTO
raza, Heptu, kameHHOTO yriis B Poccuiickoit @deneparnuu?

9. Kakue OCHOBHBIE MEPCIEKTUBBI PA3BUTHS TEIJIOOHEPTEeTUKU SBISIOTCS aKTyalbHBIMU B HACTOsIIIEE
Bpemsi?

10. Yto takoe TILL?

11. Yro Takoe KoTenbpHas?

12. Kakue cyiiecTBy0 MOJ0KEHUS 0 OXpaHe MPUPOBI OT 3arpsi3HeHus nponucanHbie B Konctutyum
U APYTUX 3aKOHOJATENbHbIX akTax PD?

13. Kakue cymecTBylOT BO3MOXXHOCTH W TYyTH 3((HEKTHBHOTO HCIOIB30BAHUS BO300HOBIISIEMBIX
HMCTOYHUKOB dHEPTUU?

14. Kakue cCymecTBYIOT BO3MOXXHOCTH U TyTH J(PQPEKTUBHOTO HCIOIB30BAHUS HEUCUYEPIAECMBIX
HMCTOYHUKOB dHEPTUU?
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Tema 2: Tormmuso

1. Uto Ha3BIBAETCS TOILIMBOM?

2. Kakoe TOmIMBO Ha3bIBAETCS €CTECTBEHHBIM M KaKME OCHOBHBIE BEIIECTBA K HEMY OTHOCSITCS?

3. Kakoe TOmImBO Ha3bIBAETCSl ICKYCCTBEHHBIM U B UEM 3aKJTIOUAETCS €r0 MPUHITUITNATILHOE OTIIMYHNE OT
€CTECTBEHHOIr0?

4. YTo B cocTaBe TOILUIMBA Ha3kIBaeTCsa OauracToM?

5. UTo o3HayaeT MoHATHE «paboUyuii COCTaB TOILITUBAY»?

6. Kakne ocHOBHBIE TOPIOYHE KOMIIOHEHTHI BXOIST B COCTAB TBEPIOTO U KHUIKOTO TOTUIUBA?

7. Yto Takoe TemioTa CropaHus TOIInBa?

8. UTo Ha3bIBaeTCs yCIOBHBIM TOIUIMBOM?

9. Uto noHMMAaETCs 01 TEMITEPaTypOil BCIIBIIIKY TOTIUBA?

10. Yro Ha3bIBaeTCS TEMITEPATypOl BOCIUTAMEHEHHSI TOTIIIBA?

11. Yro nonpazymeBaercs moj; cCaMOBO3rOpaeMOCThIO TOILIUBA?

12. Yo Ha3wIBacTCS MIJIAKOM?

13. Uto Ha3pIBaeTCSI KOKCOM?

14. Kakyro poib Urpaer 301bHOCTh TOIIJIMBA?

15. Uto Ha3pIBaeTCS TEIUIOBLIM SKBHBAJICHTOM?

16. Kakoe TOIIMBO SBJIIETCA HCKONAEMBIM U YE€M OTJIMYAETCH OT HEe MCKOIAaeMoro?

17. Kakoe TorummBo Ha3biBaeTcst Topom?

18. YeMm Oypbie yriim Kak TOIJIUBO OTIUYAIOTCS OT KAMEHHBIX?

19. YeM aHTpanuThl OTIMYAIOTCS OT KAMEHHBIX yrJien?




20. KakuMu OCHOBHBIMH OCOOCHHOCTSIMH 00JIaaf0T CIAHIIBI KaK TOIIMBO B CPAaBHEHUH C KAMEHHBIMH
yrasmu?

Tema 3: Teopus ropeHus

. Uto Ha3bIBaeTCSI TOpEHUEM?

. UTo Ha3bIBAaETCs «aKTUBHBIM LIEGHTPOM» XHUMHUYECKOH peaKkIM1 ropeHus?

. UTo Ha3pIBaeTCs HEMOJIHBIM CrOPAaHUEM TOIUIMBA U YEM OHO OTIMYAETCS OT IOJIHOI0?
. KakoB cocTaB Bo3ayxa?

. Uto onpenensitoT 1o 3akoHy Appenunyca?

. UTo Ha3bIBaETCs CTEXMOMETPUUECKUM COOTHOLIEHUEM?

. Kakue peakuny Ha3pIBatOTCS 3K30TEPMUUYECKUMU?

. Kakue peakuiuu Ha3bIBaroTCS SHAOTEPMUUECKUMU?

. Kak cka3bIBaeTcsi Ha mpoliecce ropeHus BBEJEHNE BEIECTB-UHTUOUTOPOB?

. Kak cka3bIBaercst Ha rporecce ropeHus BBEIEHUE BELECTB-KaTaIn3aTOpOB?

. Kakoe ropenne nHaspiBaetrcst 1uddy3noHHBIM?

. Kakoe ropenue Ha3piBaeTCsi KHHETUYECKUM?

. Kakoe ropenne Ha3piBaeTcst cMemanHbM (1 Gy3HOHHO-KUHETHYECKIM)?

. Kakue dakTops! npuBoIAT K 00pa30BaHUIO CAXKUCTBIX YaCTUIL?

. Kakue daxrops! npu ropernn (akesy NpuaatoT CBETUMOCTD (SIPKO KENTHIA WK KPACHBINA OKpac)?
. UTo 03HauaeT TepMUH «KPUTUUECKUNA AUAMETP TOPEHUS»?

. Uro Ha3bIBaeTCs HOPMAIBHON CKOPOCTHIO PACIIPOCTPAHEHNUS IIIAMEHN?

. UTo Ha3bIBAIOT TEMIIEPATYPO KapOIPOU3BOAUTEIBHOCTH?

. Uto Ha3bIBaIO TEMIIEpaTypoil KaJopUMETPUUECKON?

. UTo Ha3bIBaIO TEMIEpaTypoil TeopeTUuyecKoi?

. UTo Ha3bIBAIOT TEMIIEPATYpOH 1€HCTBUTEIHHON?

. UTo Ha3bIBAaETCs TEOPETHUECKUM PAcX0JI0OM BO3ayxa?

. Uto Ha3bIBaeTCs IEUCTBUTEIBHBIM PACX0I0M BO3yXa?

. Uto Ha3bIiBaeTcs KO3PHUIIMEHTOM M30bITKA BO3ayXa?

. KaxoBa poinb ko3 duimenTa n30bITka Bo3/1yXa B OpraHM3aluy KauecTBa COKUTaHus TOIJINBA?
. OT yero 3aBucUT K03((HUIIMEHT U3OBITKA BO3TyXa?
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Tema 4: KoTenbHbIie YCTAaHOBKH UX CXEMBI 1 3JICMCHTBI

. Kak kotenpHbIe mOIpa3AenstoTcs M0 BUY UCTIOJIb3yEMOI0 TEIJIOHOCUTENSA?
. Kakue cymiecTByrOT KOTEIbHBIE 110 BUY UCTIOIB3YEMOTO TOTIUBA?
. Kakue ObIBalOT KOTEIBHBIC 110 HA3HAYCHUIO?
. OCHOBHOE Ha3HA4YE€HME TOMKH KOTJioarperara?
. OCHOBHOE Ha3HauYE€HHE KOHBEKTUBHBIX TOBEPXHOCTEN HarpeBa KoTiioarperara’?
. UTo Ha3bIBa€TCsI XBOCTOBBLIMU MTOBEPXHOCTSAMH HarpeBa’?
. OCHOBHOE Ha3HA4YE€HHE SKOHOMaii3epa?
. OCHOBHOE Ha3HAYE€HHE BO3yXOMOI0TpeBarTes?
7. B uéMm mpuHIMNUATbHAs OCOOEHHOCTH YCTPOMCTBA TEIUIOBOM CXEMBI KOTEIBHON C MOJKIIIOUEHUE
OTKPBITOM TEIIOBOW ceTu?
8. B uéM mpuHIUNUATHHAST OCOOEHHOCTh YCTPOWMCTBA TEIIOBOW CXEMbl KOTENBHOM C MOJKIIOUEHUE
3aKpBITOM TEIJIOBOM CEeTH?
9. KakoBo Ha3zHaueHue cenapaTopa HEMpPEPbIBHON MPOTYBKU?
10. KakoBO Ha3HaYeHUE MOIOTPEBATENS CHIPOM BOBI?
11. KakoBo Ha3Haue€HHE CUCTEMBI XHMBOJIOIOATOTOBKH?
12. KakoBO Ha3HaYE€HUE OXJIAIUTEIIS 1€A3PUPOBAHHOMN BOJIbI?
13. KakoBo Ha3HaueHUE OXJIaJAUTENA BbIlapa jea’sparopa?
14. KakoBo Ha3HAaYeHUE MUTATEIHHOTO JleadpaTopa’?
15. KakoBo Ha3HaueHuUeE CETEBOTO Aea’dparopa?
16. Kakoii Hacoc Ha3bIBAETCS MUTATENLHBIM?
17. Kakoli Hacoc Ha3bIBAETCS CETEBLIM?
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18. KakoBO Ha3Hau€HHE U B YEM OTINYME PEAYKIIMOHHOW YCTAHOBKH OT PEAYKIIMOHHO- OXJIAJIUTEIBHOMN
YCTaHOBKH?

19. Kakas cuctema TermiocHa0KEeHUS Ha3bIBACTCS 3aKPHITON M B U€M 3aKITIOYAETCs €€ TPUHITUITHATHHOE
OTJINYUE OT OTKPHITON?

Tema 5: [TapoBbie 1 BOAOTpEHHbBIE KOTJIBI MAJION U CPEHEN MOIIIHOCTH

. Kak nogpasnenstorcs KOTJIbI 110 TEMIOBOW MOIIHOCTH?

. Kak noapasaenstorcss KOTIIbI 10 THITY KOMIIOHOBKH TEIIOOOMEHHBIX TOBEPXHOCTEH Harpesa?

. Kak nogpasnensiorcs KOTIIbI 10 HapaMeTpaM TEIUIOHOCUTENS?

. UTo Takoe KpUTHYECKOE AaBJIEHUE BObI?

. Kakue cy1miecTByloT OCHOBHBIE TUIIbI YyT'YHHO-CEKLIMOHHBIX KOTJIOB?

. B 4émM 0CHOBHOE KOHCTPYKTUBHOE OTJIMYHUE KapOTPYOHBIX KOTJIOArperaToB OT BOJOTPYOHBIX?

. B uém 3akmrouaercs 3a1aua adpoJMHAMUYECKOT0 pacyéra KOTJIoarperaToB?

. Kakasg HopmaruBHasi BenMuuHA pa3psDKEHUS JIOJDKHA MPHCYTCTBOBATH B TOMKAaX BOJIOTPYOHBIX
KOTJIoarperarax paboTarouux npu arMoc(hepHOM JTaBICHUU?
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Tema 6: TorouHble yCTpOMCTBA

1. Kakas Tonka Ha3bIBaeTCsl KAMEPHOM?

2. Kakas Tonka Ha3bIBaeTCS CIIOCBOM?

3. Kakue Tonku Ha3bpIBatOTCsl pyYHBIMU?

4. Kakue TONKH Ha3bIBAIOTCA MOJyMEXaHUUECKUMHU?

5. Kakue Tonky Ha3bIBaIOTCI MEXaHUYCCKUMMU ?

6. [lns1 yero npou3BOAUTHCS MOAa4a BTOPUYHOTO BO3AyXa MO KOJOCHUKOBYIO PEIIETKY?
7. YTo 03HaYaeT TEPMHH «3EPKaAJIO0 TOPEHUS»?

8. Kakye TOIIKM Ha3bIBAIOT «TONKH KUIISIIETO CIOS»?

Tema 7: I'opesiouHble yCTpOCTBA

1. KakuMm 06pazom opraHusyercs CXKMraHue raza no augpQpy3noHHomy Metoay?

2. Kakum 006pa3oM opraHu3yercsi C)KMraHue raza o KHHETHYeCKOMy MeToLy?

3. Kakum o0Opa3oM opraHusyercsi CKUraHUe rasa 1o cMmemeHHoMY (Anp@dy3noHHO-KMHETHYECKOMY)
MeToay?

4. Kakue nanHbple HEOOXOIUMO 3HATh JUI IPABUIIBHOTO 11000pa ra3oropesioyHoro ycrpoiicrea?

5. Kakue tunsl pOpcyHOK UCHOIB3YIOTCS B )KUJKOTOIIIIMBHBIX TOpENIKax?

Tema 8: Pacuér naporenepatopa HaChIILIEHHOTO Mapa

. KakoBa ocHOBHas 3a/1aya TEIMJIOBBIX pacuETOB?

. B uém 3akimrouaercs 3a1aya NoBEpOYHOro pacuéra’?

. B uém 3akmrouaercs 3a1aua KOHCTPYKTUBHOTO pacuéra?

. Kakoga 3ayaua pacuéra TemnoBoro 6ananca?

. Uro Takoe KIIJ[ 6pyTTo?

. Uro takoe KIIJI HerTo?

. Kakue cratbu moteps BXOAST B COCTaB YpaBHEHMsI TEIJIOBOTO OanaHca?
. KakoBa 3ayaua reninoBoro pacuéra Tonku?

. UTo Takoe cTerneHb SKpaHUPOBAHUS TOIKH?

10. KakoBa 3a7ada TEMIOBOro pacuéTa KOHBEKTUBHBIX IOBEPXHOCTEN HarpeBa?
11. KakoBa 3a1aua Te€mIoBOro pacué€ra BOASHOIO 3KOHOMai3epa?
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Tema 9: D1eMeEHTHI KOTJIOB

1. Yro Ha3bIBaeTCSA XBOCTOBBIMU ITOBEPXHOCTSAMHU Harpesa’?
2. Kakoii ocHOBO# ¢u3ndecKuil MpUHIUI padOThl SKpPaHHBIX TOBEPXHOCTEHN HarpeBa TOMKU?



4. Kakast ocHOBHas 3ajja4ya naporneperpenaresieii?

5. Kakas ocHoBHas 3a1aua sKkoHOMa3epa’?

6. Kakast ocHOBHas 3a/1a4a BO3yXOIoorpeBaTesiei?

7. Kakas ocHOBHas1 3a/1a4a B3pbIBHBIX KJIallaHOB?

8. Kakue cymiecTByroT BUABI 0OMYPOBKH KOTJIIOArperaToB?

9. Kak noapasnenstorcss 3KOHOMai3epsl 10 YPOBHIO HarpeBa U HA3HAYEHUIO BOJIbI?

10. Kakue 35eMeHTbl OTHOCSTCA K TapHUTYpE KoTyioarperara?

11. Kakux Bu10B ObIBalOT B3pBHIBHBIC KJlarmaHa?

12. Jlyis Kakux 1e1eil MpUMEeHsFOT 00 TyBOYHBIE anmapaTsl?

13. Jlyig yero ciy»kar u /i€ yCTaHaBIMBAIOTCS BOJOYKa3aTelbHble cTékia Kimnnrepa?

14. Kakue MeponpusiTisi IPUMEHSIOTCS JJIsl YIIaBIMBaHUS U3 HACBHIILIEHHOTO Mapa Kamesb B3BEIIEHHON
BJIarW TMEPE]l €ro MOCTYIIEHUEM B MOJIAIOIINNA TaponpoBO?

15. Kakue ycrpoiicTBa /Ui TMOBBIIIEHUS YPOBHS OE€30MAacCHOCTH MPHU DKCIUTyaTallud JOJKHBI
yCTaHaBJIMBATHCS HAa BEPXHUX OapabaHax KOTIoarperaTton?

16. Jly1 yero npuMeHsIOTCS BBIHOCHBIE ITAPOBBIE LIMKIIOHBI?

17. Kakoil map Ha3bpIBaeTcs Cyxum?

18. Kakoii map Ha3bIBa€TCsl HACHIIIICHHBIM?

19. Kakoii map Ha3bIBaeTCsl BIAKHBIM?

Tema 10: TorutMBHOE X035IMCTBO

1. OcHoBHoe Ha3zHaueHue [ PY korenbHON?

2. Kakoe ocHOBHOe 000pya0BaHue ycTaHaBiuBaercs B [PY?

3. Kakue MepornpusiTis UCIONb3YIOTCS ISl TIOATOTOBKH JKHUKOTO TOIUIMBA K CKUTAHUIO?

4. Kakue oCHOBHbIE YCTPOWCTBA MPUCYTCTBYIO B CXEME MA3yTHOTO X035ICTBa KOTEIbHbBIX?

5. Kakue OCHOBHBIE MPOTUBONOKAPHbIE TPEOOBaHMSI NMPUMEHSIOTCA K 3aJaHUAM Ma3yTOHACOCHBIX
CTaHUUHI U UX BEHTUJISALMU?

6. Kakue mpuMeHsTbCsl OCHOBHBIE METO/IbI JUIsl IOATOTOBKH TBEPAOIO TOIJIMBA K CIIOEBOMY CIKUTAHUIO?

7. Kakue npuMeHAThCSI OCHOBHBIE METOABI JUIsl TOATOTOBKH JIPEBECHBIX OTXO/I0B K CKUTAHUIO?

8. Kakue mpumensitorcsi TpeOoBaHMS K OpraHM3allMd XpaHEHMsI TBEPAOTO TOIIMBA [0 XMMHUYECKOMY
COCTaBY CKJIOHHOT'O K CAMOBO3IOpaHHUIo?

9. Kakum o00pa3oM opraHusyercs NpolecC MOoJayd TOIMJIMBAa TBEPAOrO TOIUIMBA CO CKIAJCKHUX
TEPPUTOPHUI Ha C)KUTaHHE?

10. Kakue BUIBI TOIUIMBA MCHOJB3YIOTCS IS MPUTOTOBJIEHUS NBLIU JAJISl COKUTAHUS €r0 KaMEepHbBIM
criocobom?

11. Kakne ocHOBHbIE OCOOEHHOCTHU CHKUTAHUS MbLIH?

12. Kakue ycTpolicTBa UCIIONIB3YIOTCS AJIE HIPUTOTOBIEHUS MbLIH?

Tema 11: Cuctemsl 1IJIaK030JI0yJAIEHNS U OUUCTKU MPOAYKTOB CTOPAHUS OT BPEJHBIX MHIPEIUEHTOB

1. Yro Ha3bIBaeTCSA IJIAKOM M YTO BXOJHUT B €T0 COCTaB?

2. Yro Ha3bIBaeTCS 30JI0M M YEM OHA OTJIMYAETCS OT LuIaKa?

3. Kakue ycnoBust He0OXOAMMO Y4eCTh NP BHIOOPE METO/1a IIIJIaKO30JI0yJaJIEHUS JUTsl KoTiioarperara’?

4. Kakne uCnoyib3yI0TCsl yCTPOUCTBA JUIS YIIABIMBAHUS YHOCA B Fa30X0JaX KOTEIbHON?

5. KakoBbI OCHOBHBIE OTIIMYHMSI ANIIapaTOB MOKPOI'O YHOCOYJIABIMBAHUS OT CYyXOro?

6. Ha ocHOBaHMM KakuxX yCIOBUM IPUHUMAETCA PEIICHHUS 10 YCTAHOBKE amnaparoB MOKpPOTO
30J10yJIaBJIMBaHUsA?

7. Kakue ycTpolcTBa MCIOJIB3YIOTCS VISl TIO1a4u TBEPAOTO TOIIMBA B KOTJIOArperaT NPy OpraHUu3alnuy
€ro C)KUTaHMs B CIIOEBBIX TONKAX?

8. Kakme BpeaHble OCHOBHBIE BpEIHBIE BEIIECTBA MOTYT COAEPKATHCS B MNPOAYKTaX CropaHus
OpPraHUYeCcKOro TOIJIMBA U KaKhe OCHOBHBIE METOIbl O0PbOBI C HUMU?

9. UTo 03HayaeT MPOEKTHOE pelIeHHe «KOMOUHUPOBAHHOE 30JI0yJAJIEHHUE»?

10. Kakue BpeHbI€ )KUKHE BHIOPOCHI MOTYT IPUCYTCTBOBATH B KOTEIHHOM?



11. Kakue mpuMeHSIOTCSI OCHOBHBIE METOJbI JJIsi CHHKEHHSI cOpoca M yTHIIM3AlMKA CTOYHBIX BOJ M3
KOTENbHBIX?

12. Kakue pemiaioTcsi OCHOBHBIE 3a/layM MPU MPOEKTUPOBAHUU CHUCTEMBI JbIMOYaleHUsl (Fra30X00B)
KOTEJIbHOMN?

13. Kakue OCHOBHBIE MapaMeTpbl ONPEAENSAIOTCS MpPU adpOJUHAMHUYECKOM pacuére Tra30Xxo/0B
KoTenpHON? B uéM 3akimtovaercs 1eib u Jauu pacuéra?

14. KakoBbl OCHOBHbIE JIEHCTBUS NPOEKTUPOBIIUKA, KOTOPbIE OH BBHIMOJHSIET TMPU BBIOOpE
TATOyThEBOT'0 000pyAOBaHuUs (TIO00PE TBIMOCOCA) CHCTEMBI IBIMOYAAJICHUSI KOTEIBbHOM?

15. Ha ocHOBaHMM KaKUX YCJIIOBHI BBIITOJHSACTCS OMPEICICHUE BHICOTHI IBIMOBOM TPYOBI KOTEIILHOMN ?

Tema 12: OGopyaoBaHue Aea’pupoBaHus MUTATEILHON BOIbBI

l. Yro HaswBaeTcs neadpanueri? KakoBa OCHOBHas poJib JIaHHOIO IIpoliecca B CHCTEMax
TEIUIOCHA0XKEHUS M B YEM OHA 3aKJIF04aeTCs ?

2. B uém 3akioyaeTcsi OCHOBHOE OTIMYME aTMOC(EpHBIX JAea’paTopoB B CPABHEHHH C HAIOPHBIMU U
BaKyyMHbBIMU?

3. Kakue ocHOBHBIE TpeOOBaHUS MPEABABISAIOTCA K JeadpaTopam?

4. B uém 3akiroyaeTcsi IpUHIUI padOThl ea3palliOHHON KOJOHKU?

5. B uem 3akimioyaercs HazHadeHHe 0apOOTa)KHOTro JHcTa Wi nepdopupoBaHHOrO TpyOOIpoBoaa B
neasparope?

6. Kakuie ocHOBHbIE (haKTOPHI BIUAIOT HA 3P(HEKTUBHOCTH PAOOTHI J€a’paAIHOHHON KOJIOHKHU?

7. Kakue Mepsl IPUMEHSFOTCS 7151 TOBBIMEHHST 3 (GEKTHOCTH paboThI 1ea’paropa B CXeMe KOTEeJIbHOW?

8. Kakum oOpa3om peanusyercs Mmpolecc aea’paluu B 0€CKOJIOHKOBBIX Jlea’paTopax B CPABHEHHH C
KOJIOHKOBBIMU?

9. B uéM 3aKkiI104aroTCsl OCHOBHBIE MPEUMYIIECTBA BAKYYMHBIX J1€a9PaTOPOB B CPABHEHUU C HATIOPHBIMU
u atMocepHbIMH?

10. B uyéMm oOCHOBHBIE OTJIMYUS TEPMUYECKOTO0 pEKHMMa pabdoThl BaKyyMHOro Jea’paTopa OT
M30TEPMUUYECKOTO?

11. B xakux ciiydasx B cxeMax TeIJIOCHA0KEeHUsI TPUMEHSIOT BaKyyMHbBIE JieadpaTopbl?

Tema 13: BcnomorarenbHoe 000py10BaHUE KOTEIBHOM

1. Kakue BUIbI HACOCOB MOTYT IPUMEHSATHCS B KOTEJIBHOM B KAUE€CTBE CETEBBIX M MUTATENbHBIX?

2. KakoBbl OCHOBHBIE JIEUCTBUS MMPOEKTUPOBIIKKA, KOTOPbIE OH BBIMOJIHSIET MIPU BHIOOpPE HACOCOB /IS
CUCTEM KOTEJIbHON?

3. Kakue BHUJIbI HACOCOB MOTYT HMCIIOJIB30BAThCS B CUCTEMAX MOJauu Ma3yTa U JIPYrUX BUAOB KUIKOTO
TOTUIMBA (AM3els) Ha C)KUTaHue?

4. KaxoBbl OCHOBHBIE IPUHIUIIBI PA0OTHI LIEHTPOOEKHBIX HACOCOB?

5. KakoBbl OCHOBHBIE IPUHLUIIBI PA0OTHI BUXPEBBIX HACOCOB?

6. KakoBbI OCHOBHBIE TPUHIIUIIBI pa0OTHl POTALIMOHHBIX HACOCOB?

7. Kakue Buabl TemI000MEHHBIX alapaToB MOKHO HCIOJIb30BaTh B KOTEJIBHOW B KaueCTBE CETEBBIX
TEMI000MEHHUKOB?

8. Kakue Buabl TemIoOOMEHHBIX alapaToB MOXXKHO HCIOJIb30BaTh B KOTEIbHOW B KauyecTBe
MOJI0TpeBaTeNe ChIpOi BOIbI?

9. Jl71st yero B cucTeMax MPUMEHSIOTCS pacIIUpUTENIbHbIe 6aKku (COCYbI)?

10. Yto HEOOXOAMMO 3HATH JIsI TOT, YTOOBI MPABWIHHO BHIOPATh 00BEM PACIIMPUTETHHOTO OaKa JJis
CUCTEMBI?

11. Kakue BuIbI 3a1IOpHON apMaTyphl IPUMEHSFOTCSI B KOTEIIBHOM?

7.3. Cucrema OLIEHUBAHHS PE3yJIbTATOB OOYYEHHS MO AUCUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JTOTIOTHUTEIBHOM JINTEpaTyphI,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpaMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET XOJ PEIICHUS 33]1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpUYECKasi CaMOCTOsITeNIbHAsA paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHATUAX, AKTUBHO YUacCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBEThI Ha BOIIPOCHI, YMEET JeJaTh 000CHOBAaHHbBIE BHIBOJIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYJIbTYpBI UCTIOTHEHUS 3a/1aHU;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUSA:

«yIOBIETBOPUTEIILHO - IOCTaTOYHBIH MUHUMAJIbHbII 00bEM 3HAHUH 10 TUCIUILINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- ACIIOJIB30BAHNE HAYYHOU TEPMHUHOJIOTHH, CTUIACTUYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETa HA BOIIPOCHI, YMEHHE JIeNIaTh BHIBOJIBI O€3 CYIIECTBEHHBIX
OLIMOO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSAX, KOHUENIMAX U HAIIPABICHUSX 110
JUCLUIUINHE U 1aBaTh UM OLIEHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
pEILIECHNN TUIIOBBIX 3a/1a4;

- YMeEeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBBIKU:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIYCTUMBIN YPOBEHb KYJIbTYPBI UCIIOJHEHUS 3aJaHU;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueil mporpamMmme KOMIETEHIUI;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

- 3HaHHME OT/IEJIbHBIX HCTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBeHb C(hOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBIE JUIsl OLIEHKU 3HAHUM, YMEHUH M HABBIKOB M (WMJIM) OMbITa NPOQPEeCcCHOHATBHOMN
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

74 1. TeOpeTI/I‘leCKI/Ie BOIIPOCHI AJId ITPOBCACHU A HpOMe)KYTOqHOﬁ arTecrTaiuuu 06yLIaIOH_II/IXC$I
TEOPETMYECKUE BOIIPOCKHI JUIS TIPOBEJEHUSI ITPOMEXYTOUYHOI ATTECTAILINA
OBYYAIOLLXCS

1. Yto Takoe mpOM3BOJCTBEHHO-OTONUTENIbHAS KOTEIbHAsA?

2. Kakue cymiecTByr0 OCHOBHBIE MIEPCIIEKTUBHBIE HAMPABIICHUS PA3BUTHUS KOTEIbHON TEXHUKU?

3. Uto Takoe TerioreHepupyronias yCTaHOBKa?

4. Kakue cymiecTByI0 OCHOBHBIE CIIOCOOBI MOJTyYEHUS TETJIOBOM 3HEPruu?

5. Kaxkoe cymiecTByeT 0CHOBHOE 000py/I0BaHHE KOTEILHOM, TAUTE €r0 KPAaTKYI0 XapaKTePUCTUKY?

6. Kakoe wucronp3yercs OCHOBHOE OOOpYJOBAaHHWE B NMPUHIUMNHAIBHON TEIJIOBOM CXeMbl MapoBOM
KoTenpHON? KpaTkast ero xapakreprucTrka 1 Ha3HadeHue?

7. Ha3oBHUTE OCHOBHBIE OTJIMYMS TEIUIOBOM CXEMbI MApPOBOM KOTEIBHOM C MOIAKIKOYEHUEM OTKPBITON
BOJIIHOM TEIJIOBOM CETHM OT CXEMBI C MOJKIIOYEHUEM 3aKpbITOM BOJSAHOW TEIUioBOMl cetu? [laite KpaTKyro
XapaKTEPUCTUKY MPUHSITHIM PEIICHUSIM ?

8. YCTpOKCTBO MPUHIMITNAIBHON TETIOBOM CXEMBbI BOJOTPEHHON KOTEIBHON?

9. OcHOBHBIE OCOOCHHOCTH U MPUHIIUIT PAOOTHI TOMOK KHUITSIIETO CI0s?

10. Metonuka omnpenenenuss KIIJI wm pacxoma TtommuBa. CocTaBlieHHE TEIJIOBBIX OallaHCOB
KOTJI0arperaros.




11. Meroauka onpeeieHre COCTABIISIFOITUX TPUXOJHOM U PACXOHOM YaCTH CTaTel TETIOBOTO OajaHca
KOTJI0arperara.

12. IToTepu TEIIOTHI ¢ yXOAAIMMHU Trazamu. Metouka onpeneneHusi. OCHOBHBIE PEIIEHUS U METObI UX
CHIDKEHUS.

13. I[ToTepu TENMIOTHI OT XMMUYECKON M MEXaHUYECKON HEMOIHOTHI ropeHus. MeToauka onpeaeneHus.
OCHOBHBIE pELIEHHs] U METO/Ibl UX CHUKEHUSI.

14. Tlorepu TEMIOTHI Yepe3 HAPYKHbIE OTPAXKICHUS U C BBIIPY>KAEMbIM X TONKHU ILJIAKOM. MeTtoauka
onpenaeneHusi. OCHOBHBIE PEIIEHUS U METOJbI UX CHUKEHHUS.

15. OcHOBHOE Ha3HAYEHWE U MTPUHIUIIBI PAOOTHI TOIMIOYHBIX YCTPOMCTB.

16. Knaccudukanus TONOYHBIX YCTPOHCTB.

17. OcHOBHBIE XapaKTEPUCTUKHU TOIOYHBIX YCTPOMCTB.

18. Tomka ¢ pydyHOH KOJIOCHUKOBOW pemieTkoi. EE ycTpoilcTBO M OCHOBHBIE TEXHUYECKHE
XapaKTEPUCTUKH.

19. Ilomymexanuueckass Tomka c 3a0paceiBatenieM "IIM3-PITIK". EE& ycTpoHcTBO M OCHOBHBIE
TEXHUYECKHUE XapaAKTEPUCTUKH.

20. Tonka ¢ MeXaHMYECKOHN IOJauel TOIUIMBA M HEMOJBHUXHBIM cjioeM. E€ ycTpoiicTBO U OCHOBHbIE
TEXHUYECKHUE XapaKTEPUCTUKH.

21. Tonka ¢ MexaHWYECKOHN MMOJauel TOIJIMBA U TOJBIKHBIM ciioeM. EE€ yCTpoiiCTBO M OCHOBHBIE
TEXHUYECKUE XapaKTEPUCTUKH.

22. MexaHuueckue TOIKH C IIypyromed IutaHkod. E€ ycTpolicTBO M OCHOBHBIE TEXHMYECKHE
XapaKTEPUCTUKH.

23. Tomka ¢ MEXaHUYECKOM MOoja4ueii TOTUIMBA U MOIBUKHBIM KOJIOCHUKOBBIM MOJIOTHOM. E€ ycTpoiicTBO
1 OCHOBHBIE TEXHUYECKUE XapPAKTEPUCTUKHU.

24. Tomnka «KMIISIILEro» cios Uit TBepaoro Tomiausa (yriis). E€ ycTpolicTBO U OCHOBHBIE TEXHUUECKHE
XapaKTEPUCTUKH.

25. YTo Takoe MceBI00KUKEHHBIN CIION («KUIISIIMH CI0H») TOIIMBA, €ro 00pa3oBaHue?

26. Tonku aJig CKUraHus MbUIEBUIHOTO TBEPJAOro TOIUIMBA. X yCTpOICTBO M OCHOBHBIE TEXHUYECKHE
XapaKTEPUCTHUKHU.

27. Knaccudukanusi KoTjioarperaTos.

28. YcrpoiictBo koTioarperata. OCHOBHbIE TEMJIOOOMEHHBIE 3JIEMEHTHI, BXOJAIINE B €ro cocTtas. Mx
Ha3Ha4YCHHUE.

29. Kakue THUNBI SKOHOMAaW3epOB MNPHUMEHSIIOTCS B KOTENbHOH? WX OCHOBHBIE KOHCTPYKTHBHBIE
0COOEHHOCTH.

30. UyryHHbIil nuTaTenbHbIN 3k0oHOMai3ep "BTH".

31. KonTakTHbIe 5KOHOMaii3epbl. OCOOEHHOCTH MX HCIOJIb30BaHMs. Bupl. OCHOBHbBIE KOHCTPYKIINU.

32. CkpyO0ephI-TeIIOyTHIN3aTOPhl KOHTAKTHO-TIEHHOTO TUta. Oco0eHHOCTH TpuMeHeHus1. OCHOBHBIE
KOHCTPYKTHUBHBIE OCOOEHHOCTH.

33. TpyOuateiii BoO3myxomogorpeBarenb. OcoOeHHOCTH mpuMeHeHHs. OCHOBHBIE KOHCTPYKTHBHBIC
0COOEHHOCTH.

34. [IlapomeperpeBatenu. OcHoBHble Tumnbl. OcoOeHHOocTH NpuMeHeHus. KoHCTpyKTHBHBIE
0COOEHHOCTH.

35. OOmypoBka komioarperatoB. OCHOBHBIE THIBL. OJEeMEHTHI U MaTepuaibl. (OcoOeHHOCTH
npuMeHeHHs. OCHOBHbIE KOHCTPYKTHBHBIE OCOOCHHOCTH.

36. 'apauTypa koTinoarperata. OCHOBHBIE BU/IbI M HA3HAYEHUE.

37. IlpenoxpaHuTenbHblE ycTpolicTBa Komioarperara. OCHOBHbIE TUIlBl. MecTa yCTaHOBKH.
Ha3nauenue.

38. B3poiBHble KianaHa. OcHOBHbIE THUIBI. OCOOEHHOCTH KOHCTPYKIMHA. MecTa yCTaHOBKH. Y CIIOBHS
MIPUMEHEHUS.

39. PerynmupoBouHas u 3amopHas apmarypa KoTioarperara. OcHOBHble THIBL. (OCOOEHHOCTH
KOHCTPYKIMA. MecTa yCTaHOBKH. Y CJTIOBUSI IPUMEHEHHS.

40. KontponbHO-u3MepuTenbHble npuoopbl. OcHOBHBIE BHUIbL. OCOOEHHOCTH KOHCTpYKUui. Mecra
YCTaHOBKH. Y CIIOBUS IPUMEHEHHS.

41. OcHoBHBIE TpeOOBaHMS, MPEIBSIBISEMbIE K TMPYKUHHBIM MaHOMETPaM, YCTaHABIMBAaeMbIM Ha
KoTJIoarperare. Y ciioBUsl HEOOXOAMMOCTH MPUMEHEHUS AeMIlpepHON TPyOKH.

42. Tunsl ra30ropeaoyHbIX yeTpoilcTB. OcoOeHHOCTH KOHCTpYKIMi. Mecta yctaHoBKH. [IpuHimn



paboTHI.

43. KomOuHHMpOBaHHBIE TOpENOYHBbIE ycTpoiicTBa. OCOOCHHOCTH KOHCTPYKIMH. MecTta yCTaHOBKH.
[Tpuntumn paboTHI.

44. Ta3zoropeiiouHble aBTOMAaTU3MpPOBaHHBIE OJ0KH. OCOOCHHOCTH KOHCTPYKIMI. MecTa yCTaHOBKH.
[Tpunnun paboTHI.

45. T'openku tina "I'MI™. Ocobennocti KOHCTpYKIMiA. Mecta yctanoBKu. [IpuHIMI paboThI.

46. I'openku tuna "I'M". Oco6eHHOCTH KOHCTpYKIHi. Mecta yctaHoBKH. [IpuHInIT paOboOTHI.

47. Topenounoe ycrpoiictBo "PI'MI™. Ocobennoctu koHCTpykuuil. Mecta ycraHoBkH. [IpuHumn
paboTHI.

48. IlpeyronbHble TOPENIKH OOJbIIMX KoTioarperatoB. OcoOEHHOCTH KOHCTpYKuui. Mecra
ycraHoBkH. [IpuHuun paboTsl.

49. Tunsl popcyHok. OcoOeHHOCTH KOHCTPYKIUKA. Mecta ycraHoBkH. [Tpuniun paboTsl.

50. lenTpobexunie popcyHku. OcoOEHHOCTH KOHCTPYKIIMNA. MecTta yctaHoBKU. [IpuHIum paboTsl.

51. Tapormmpasmuueckas ¢opcyHka. OcoOCHHOCTH KOHCTpyKuuid. Mecta ycraHoBkd. [IpuHIum
paboTHI.

52. Poraumonnas ¢popcynka. OcoOeHHOCTH KOHCTpYKUUi. Mecta yctaHoBkH. [IpuHimm paboThI.

53. UyryHHbIe CEKIIMOHHBIE KOTJIBI. OCOOEHHOCTH KOHCTPYKIUH. [IprHIIMI paboThlI.

54. BopoTpyOHBIE KOTIBI Masioil MomHOCTH. OcoOeHHOCTH KOHCTpYKIuMi. [IpuHImn paboTsl.

55. BonoTpyOHble KOTibI cpenHeit MoiHocTi. Oco0eHHOCTH KOHCTPYKIUi. [IpuHIn paboThI.

56. BopoTpyOHBIE KOTIBI 60bII0NH MOITHOCTH. OcOOeHHOCTH KOHCTPYKIHA. [TpuHImm paboThI.

57. XKaporpy6Hble KOoTiabl. OcOOEHHOCTH KOHCTPYKUMHN. [IpuHIMI paboThI.

58. ITaporeneparops! Tumna "/IKBp". Ocobennoctu koHcTpykuuil. [IpuHimn paboTsl.

59. ITaporeneparops! Tumna "/IE". Oco6enHoctr KOHCTpYKIUi. [IpuHiun paboTsI.

60. ITaporenepatops! Tuna "KE". Ocobennoctu koHcTpykiuii. [Tpunin paboTsl.

61. ITaporeneparops! Tumna "E". OcobennocT koHCcTpyKuuid. [Ipunnumn paboTsl.

62. ITaporeneparops! Tumna "TK3". Ocobennoctu kKoHCTpYKUMH. [TpuHLnm paboTsl.

63. KomOunupoBanHusie KoTibl THNA "bparck-1". OcobeHHOCTH KOHCTpYKIUH. [TprHIMI paboTHl.

64. Kombunuposannsie koTibl Tuna "bparck-11". Ocobennoctu koHcTpyKImiid. [Tpuaimm paboThl.

65. OtonuTenbHbIE KOTJIbI, HCIOJB3YIOIIME BBICHIYIO TEIUIOTY cropaHus ToruiMea. OcoOeHHOCTH
KOHCTpyKUui. [TpuHnun paGoTsl.

66. KoTiibl ¢ 1ByXcBeTHBIMU 3KpaHaMu. OcobeHHOCTH KOHCTPYKIMM. [Tpuniun paGoTsl.

67. Bonorpeitabie kotibl Tuna "[ITBM". Ocobennoctn koHcTpykumid. [IpuHumn paboTsl.

68. Bonorpeiinbie koTiibl Tuna "KB-I'M". Ocobennoctu koHcTpyKiuil. [Tpuniun paboTsl.

69. Bonorpeitabie kotibl Tuna "KB-TC". Ocobennoct koHCTpyKUuid. [Tpunnum paboTsl.

70. TonauBHBIE CKJIAABI U CUCTEMBI TOIIJIMBOIOAYM KOTEIbHBIX Ha TBEPAOM ToruBe. OcoOeHHOCTH
KOHCTPYKIHMW. Y CIIOBUSI TPUMEHEHUS.

71. OcoOeHHOCTH NOATOTOBKU K CXKUT'aHUIO TBEPJIOTO TOILUIMBA B CIIOE.

72. Oco0OeHHOCTH KOHCTPYKLIMU CHCTEMBbl TOIUIMBONOAAYU MpPH COKUTAaHUHM JPEBECHBIX OTXOJO0B.
[Tpunuun paboTsl.

73. OcoOEHHOCTH MOATOTOBKH TBEPOTO TOIIMBA K KAMEPHOMY CoKUTaHHIO TBLIH.

74. OCHOBHbIE ME€XaHU3Mbl U OOOPYJOBaHUE JJIsl NMPHUTOTOBJIEHUS YroibHOH mbutM. OcoOEeHHOCTH
KOHCTpyKUui. [TpuHnun paGoTsl.

75. MenbHU4HBIHA BeHTHIATOP. Oco0eHHOCTH KOHCTpYKIuit. [IpuHimn paboTsl.

76. YronpHas 3yOuatast 1pobuika. Oco6eHHOCTH KOHCTpYKUU. [Tpunnum paboTsl.

77. YronbHas MOJOTKOBas Apoduika. OcobeHHOCTH KOHCTpyKuuit. [Ipuniun paboTsl.

78. bapabanno-mapoas MenbHULA. OCOOEHHOCTH KOHCTPYKIMM. [IpuHImm paboTsl.

79. IlpuHuunragbHas CXeMa MbUISTTPUTOTOBICHUS TOTTUBA. OCHOBHBIE 0COOEHHOCTH CUCTEMBI.

80. MazyTHoe X0351iIcTBO KOTe/IbHBIX. OCHOBHBIE 0OCOOEHHOCTH cucTeMbl. [IpuHImm paboTsl.

81. IlpuHnunuanbHas cxema Ma3yToHacocHOW. OCHOBHBIE OCOOCHHOCTH CUCTEMBI. [IpuHIHIT paboOTHI.

82. Knaccudukarnus cuctem nutakozonoynanenus (II3Y) koTenpHBIX.

83. MexaHuueckas CUCTeMa IUIAKO30JIOYAANEeHHUsI KOTenbHbIX. OCHOBHBIE OcoOeHHOCTH. [lpuHimmn
paboTHI.

84. KauecTBEeHHBI M KOJMYECTBEHHBIM COCTaB BPEIHBIX BELIECTB B NPOAYKTAaX CropaHus. Bujel
BpE/IHBIX BelecTB. MeToauKa OnpeIeeHUs.

85. DKOHOMHUS TOIIJIMBA U TEIJI0BOM 3HEprUU. OCHOBHBIE MEPONPUATHS, TIO3BOJIAIOLIUE TTOBBICUTD



3¢ PEKTUBHOCTH HUCTIONH30BAHUSI TOTLIINBA.

86. CxeMbl pacroyIO)KEHUsI KOHTpOoJIbHO-u3MeputenbHblx npubdopoB (KWII) na maporeneparope.
OcHOBHBIE OCOOEHHOCTH CXEM.

87. OcHoBHBIE TpeOOBaHUS MPOCKTHBIX HOPM K Pa3MEIICHHUI0O OCHOBHOTO U BCIIOMOTATEIHEHOTO
000pyIOBaHUS BHYTPH 3[aHUS KOTEIHHOM.

88. Opranuzanusi peMOHTa KOTEIbHBIX. Buabsl peMoHTOB. IX OCHOBHBIE OCOOCHHOCTH.

89. TexHUKO-7KOHOMUYECKHUE MOKa3aTelId padOThl KOTEIbHBIX.

90. Pacxox TEIIOTHI HA COOCTBEHHBIE HYXJIBI KOTEIBLHOM. BUIbI (CTaThU) PAcX0/I0B.

7.4.2. [IpakTryeckue 3aJaHus U1l IPOBEICHUS TPOMEKYTOUHOM aTTECTAIIUN 00YJaOLIHXCS

HpaKTI/ILIeCKI/Ie 3alaHuA OJI IIPOBCACHUSA HpOMC)KYTO‘IHOﬁ arTTecralnuu O6y‘IaIOHII/IXC$I pasMEIICHEI 110
angpecy DOHNOC  Moodle  (https://moodle.spbgasu.ru/pluginfile.php/322656/mod_resource/content/1/%
D0%9F%D0%97_%D0%A2%D0%93%D0%A3.pdf)

7.4.3. [IpumepHbIe TEMBI KYpCOBOM paboTHI (MpoekTa) (IIpy HATMYNH )
Tema kypcoBoro mpoekTa (5-i cemectp): [loBepoUHBIN U a3pOIMHAMHYECKUI PacuéT MaporeHepaTopoB
HachlIlIeHHOro BosgHoro napa "JIKBp" oronuTenbHO-NPON3BOICTBEHHON KOTEIbHOM

Tema kypcoBoro mpoekrta (6-ii cemectp): IIpoekTHpoBaHHE OTONHUTEIBHO-IIPOU3BOJCTBEHHON
KOTEJIbHOM ¢ napoBbiMu KoTiiamu "/IKBp"

KomruiekT 3aganuii ajis KypcoBoro npoekTta (5-il 1 6-if ceMecTpbl) CONCPKUT:

. Pactipenienenue TemioBbIX Harpy30K Ha KOTEIbHYIO
. Bua u coctaB OCHOBHOTO M PE3EPBHOTO TOILJIMBA

. [lapameTpsl BbIpabaThIBAEMOTO TETLNIOHOCUTEIS

. ITapameTpsl BO3/1yXa B KOTEJIbHOMI

. [TapameTpbl mUTATENTBHOMN BOJIBI

. BenmmunHy HENpepbIBHOM IPOTYBKH

. MecTopacnoioxeHne KOTeJIbHOU

. [TapameTpsl ceTeBOU BOJBI

. [TapameTpsI cucTeMbl TEMIOCHAOKEHUS

10. CxeMy BOOTIOATOTOBKH

11. Bung neraszamuu

12. Jlomto Bo3BpaTa KOHAEHCATA C TPOU3BOJICTBA B OOOPOTHBIN ITHKIT
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7.5. Meronudeckue MaTtepuaibl, ONpeaessiolue MpoLueayphbl OLIEHUBAaHUs 3HAHUHN, YMEHUI, HaBBIKOB U (MJIHN)
OTIbITa MPO(PECCUOHANBHOM IEATEIbHOCTH, XapaKTePU3YIOIIUe 3Talbl POPMUPOBAHUS KOMIIETEHIIUH
[Tpouenypa mnpoBeAcHHs NPOMEXYTOYHOW aTTECTAllMM M TEKYHIET0 KOHTPOJISI YCHEBAEMOCTH
peraaMeHTHpYyeTCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIONIUM MOPSIOK OpraHU3alui U IPOBEICHUS
TEKYILETro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.
[Tpouenypa oueHuBaHus (QOPMHUPOBAHUS KOMIETEHIMH IpPU MNPOBEACHUH TEKYLIEro KOHTPOJIS
IIpUBEACHA B II. 7.2.
TunoBble KOHTPOJIbHBIE 3a/1aHUs WM HHbIE MaTEPHUAJIbl TEKYIIET0 KOHTPOJIS MPUBEIEHBI B 1. 7.3.
[TpomesxyTouHas aTTecTanus Mo AUCHUILIMHE TPOBOIUTCS B (hopMe 3K3aMeHa B 5 U 6 cemecTpax.
DK3aMeH MPOBOJUTCS Mo Ounietam. B sk3aMeHaIIMOHHBIN OMIIET BKIIOYEHBI TEOPETHUECKHUE BOIIPOCHI U

MPAKTUYECKHE 3a/IaHus, COOTBETCTBYIOIIHNE COACPKAHUIO POPMHUPYEMBIX KoMIeTeHIuH. [IpoaomKuTenbHOCTh
SK3aMEHAIIMOHHON IIDOBEPKHU 3HAHUU cocTaBirieT 90 MUHVT.

7.6. KpI/ITCpI/II/I OLICHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUIM IIpu IMMPOBECACHUN HpOMC)KyTO‘IHOﬁ aTTeCTaluu

YpoBEeHL OCBOCHHUS U OIIEHKA

Kpurepan OneHka OneHka
«HEYJIOBJIETBOPHUTENb | «ymoBIeTBOpUTENbH | OLIEHKa «XOpOoLIO» O1LleHKa «OTIIMYHO)
OLICHUBAaHUS
HOY» oy
«HE 3aUTEHO) «3aUTEHO)




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics Obyuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHus B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
pelieHus 3aad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUM. | popmynupoBaHueM | Jlenaet KOppekTHbIe [  0OOCHOBBIBAET XO0J1
KOPPEKTHBIX BBIBO/IBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHus (3HaHUs, YMEHUS, BlIaJIeHHE HaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOPOIIO0Y»/«3a4TEHOY» BBICTABIISETCS, €CIIU CpeHee apuMeTUIecKoe HaXOAUTCS B HHTEPBAIS
oT 3,5 mo 4,4.

OreHKa «yIOBIETBOPUTEITHHOY»/ «3aUTEHOY BBICTABIISETCS, €CITU CpeHee apu(hMETHIECKOE HAXOIUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apu(MeTHYecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MO1YJIf)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

Ne ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
n/m y4eOHO-METOIUYECKOU TUTepaTyphl

OcHoBHAasl JIUTEPATYpPA

SlkosneB B. A., buprozoBa E. A., TennoBoil pacuer mapoBbIX U BOJIOTPEHHBIX http://ntb.spbgasu.ru/
1 |korioB ¢ KamepHBIMH TONKamH. TeruioreHepupyromue ycraHoBKd, CaHKT- elib/01268/
IlerepoOypr: CIIOIACY, 2020

Hemsrua I'. H., Jlebener B. W., IlepmskoB b. A., XapanoB II. A.,

100
Temnorenepupyromue ycranosku, M.: bacrer, 2010

buprozoa E. A., Ilmatera O. H., Cesepuuery I'. H., Ilaspun B. W.,| http://nth.spbgasu.ru/
Ternorenepupyrommue ycranosku, CI16., 2007 elib/00035/

Obyyaronuecs u3 yncia nHBaauaoB u mi ¢ OB3 obecnieunBaroTcs Ne4aTHBIMU U (WK ) 2JIEKTPOHHBIMH
00pa3zoBaTeNbHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSM HX 310POBBSI.

8.2. Ilepeuenb pecypcoB MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOAUMBIX JUIs
OCBOEHUS AMCUUIIINHBI (MOTYJIs)

HaumenoBanue pecypca cetu «HTEpHET» DNEeKTPOHHBIN ajipec pecypca
T https://moodle.spbgasu.ru/course/view.p
CIUIOT€HEPUPYIOLINE YCTAaHOBKU hp?id=556

8.3. [lepeuenb coBpeMeHHBIX TPO(heCcCHOHATBHBIX 0a3 TaHHBIX ¥ HH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanue DIIEKTPOHHBIN apec pecypca
https://www.spbgasu.ru/Univer
OopasoBarenbHbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

DIeKTPOHHBIN (OH/I TPABOBOI 1 HOPMATHBHO-TEXHUYECKOH TOKYMEHTAIIMU
B 00JIaCTH CTPOMTEIBCTBA M TPOEKTHPOBaHMs, Ge3omacHocTd M oxpansi|http://docs.cntd.ru
TpY/a, SJHEPIreTUKHU U HedTerasa, mpasa.

EnuHBIl  DIIEKTPOHHBIN ecypc €OHO-METOIMUYECKON JIMTEPATYPHI
a p pecype  yH A patyp www.spbgasu.ru

CIIorACY
Poccuiickast rocyiapcTBeHHas OMOJHOTEeKa wWww.rsl.ru
9J’IeKTpOP'I'HO-6I/I6J'II/IOTeLIHa$I CHUCTEMa  M3JaTelbCTBa KoHcynbranT https:/Awww.studentlibrary.ru/
CTYICHTA

Hayunas AIIEKTPOHHASI
Hayunas snektponnas 6ubnuoreka eLIBRARY.RU ubmorexa L IBRARY RU
DIeKTpOHHO-0MOIMoTeYHas cucTeMa u3narenascrsa ""IPRsmart" http://www.iprbookshop.ru/
DJIEKTPOHHO-O0MOIMOoTeuHas cucteMa n3garenbersa "FOPAUT" https://www.biblio-online.ru/
DJIEeKTPOHHO-O0MOIMOTEeUHas cucTeMa n3aarenbersa "Jlans" https://e.lanbook.com/
OnexktpoHHas 6ubnuorexa Upouc 64 Ihl'j;?://ntb.spbgasu.rullrb|364r_p
Cucrema aucranimonnoro ooydenus CII6I'’ACY Moodle https://moodle.spbgasu.ru/

8.4. HCpC‘-ICHB I/IH(I)OpMaLII/IOHHBIX TCXHOHOPHf/'I, HCIOJIB3YCMbIX IIPU OCYHICCTBIICHUU O6pa30BaTeJ1LHOFO
mponecca 1o AUCHUIUIMHE, BKIIOYad MTCPEUYCHb JIMOCH3WOHHOIO M CBO60)IHO pacrnpocTpaHiaeMoro
nporpaMmMHOTIO obecneueHUs

Crnioco6 pacrpocTpaHeHus
Haumenosanue (JIMLIEH3MOHHOE HUJIU CBOOOTHO
PacIpOCTPAHSIEMOE)




. . Ne 132009689201 ot
Microsoft Windows 10 Pr Hlorosop

crosoft Windows 10 Pro 18.12.2020r

Cepruduxar Ne J[JI-19-00073 ot
Renga
J 23.05.19r
NanoCAD Huxenepuniii BIM Ceprudukar ¢ 14.09.2022
NanoCAD BIM KoncTpyknun Ceptudukar ¢ 14.09.2022
LibreOffice CB00OIHO pacIpOCTPAHIEMOE
8.5. MarepuanbHO-TEXHHUUYECKOE 00€CTICUeHNUE TUCITUTIITUNHBI
CaejieHHs1 00 OCHAIICHHOCTH YY€OHBIX ayAUTOPUI U TOMEIICHHUH JIJII CAMOCTOSITCIBHOW PaOOThI
HaumenoBanue yaeOHBIX ayquTOpHil 1 momernieHuii|  OcHameHHOCTh 000PYA0BaHUEM U TEXHUIESCKUMU
JUTSI CAMOCTOSITEIIbHOM pabOThI cpencTBamMu OOy4ICHHS

25. VYuyeOuble ayauropuu ans  nposeneHus|Komruiekrt MYJIbTUMEAUINHOTO o0opynoBaHus
MPaKTUYECKHUX 3aHATHUH, KypCcOBOTO|(TIE€pCOHATBHBII KOMITBIOTED, MYJIbTUMETUHHBIN

MIPOEKTUPOBAHUS (BBIIOJHEHUSI KYpPCOBBIX DPaboT),
IPYNIOBBIX M HHIMBHUIYalbHBIX KOHCYJbTAIU,
TEKYIIEro KOHTPOJIS U POMEKYTOUHON aTTecTalun

IPOEKTOP, 9KpaH, ayJUOCUCTEMA), IOCKA, KOMILJIEKT
yueOHOIl Mebeny, MOAKIIIOYeHNE K KOMIIbIOTEPHOH CeTH
CIIOI'ACY, Bbixon B MHTEpHET.




25. Yuebnas nabopatopus TemnorazocHaOkeHUs 1
BEHTHJISLIUH:
2-s1 KpacHoapmeiickas yn. Aya: 137, 341, 427

Haxmonusiii  mukpomanomerp ~ MMH-2400(5)-1.0;

HakionHBII MHUKPOMaHOMETP MMH;
KomneHcalimoHHbIE ~ MUKPOMAHOMETP  «ACKaHUS»;
Kararepmomerp; I'moGrepmomerp; IIcuxpomerp
«AccmaHay; bapomerp; CekyHzoMep;
[THeBMOMeTpHuueckass TpyOka; JlaGopaTropHblii cTEHA
«AdpOoJHAMHUYECKHE UCIIBITaHUS KaHaJIbHBIX

BeHTHIsITOPOB RS 125 Ly»; Koopaunaruuk; JpiMmaiinaa
— VF-1; Taxomerp — TU10-P; Anemomerp 1mudpoBoii;
Paguansueiii Bentwiisitop OB 3,15; JlaGopaTopHblit
ctenn «VcnplTaHue HarpeBaTeabHbIX IpubopoBy; Hacoc
«Wilo»; baxk gns  Bomel; Bewrmas D 15;
banancupoBounsiii kimaman MSV-C D15; Ilee3omerp;
Bentunsrop paguansubiii BL 4-70; BoasiHoit cueTumk
CI'-15; Tepmomerp 1mdpoBoii; MepHas wupucoBas
mnadparma IRIS 160; Crenn «[1yHKTBI penynupoBaHus
razay, «Y cTpoicTBO peryistopa AasieHus raza"; CteHa
«leranu npotoyHoro BojoHarpeBarens»; CTeHn
«BuytpunomoBoe  razoBoe  oOopymoBaHue»;CTeH]
«BryTtpunomooe ra3oBoe o0opyIoBaHUEY,
«YcTpolcTBO OBITOBBIX —TeruioreneparopoB»; CreHa
«BryTtpunomooe ra3oBoe 00opyaOBaHUEY,
«YCcTpOHCTBO MPOTOUYHBIX BOJOHArpeBareseity»; CreHa
«BryTtpunomoBoe ra3oBoe o0opyIoBaHUEY,
«Y CcTpONCTBO ra30BbIX TUIHTY;

Crenn «BHyTtpugoMmoBoe ra3oBoe 000pYAOBaHUEY,
«YCTpOHCTBO  BHYTPEHHErO0  ra3ompoBoja», Y4er
pacxona razay, «CucreMa KOHTpOJIS 3ara30BaHHOCTH B
nometeHuny; Crenn «M3nydaromue ropenku»; CTeH sl
«YCTpOMCTBO Ta30BBIX CYETYUKOBY», «YCTPOMCTBO
U3Iy4arole razoBoi ropenkmn», «l'openku OBITOBBIX
razoBelx mauT»; Crenn  «M3omauus  cTadbHBIX
ra3onpoBOJIOB

Crenn «KoHmeHCcalMOHHBIN Ta30BbIM koTenm Rendamax
R30»; Crenn «OnaeMeHTHl U IETAIM IOJIHITHIIEHOBBIX
ra3onpoBOIOB»

Maxker IIBI'Y; INopenka EM-3E; HIPAT -10; BIIT-9;
Anammzatop raza AXTII; MemOpanHbIii ra3oBblil
cuetunk U-oOpaszHble MaHOMeTpsl; IlomimaBKoBbIi
potametp PC-5; briToBO# cuetunk rasa; JlaboparopHslit
CTeHJ «ABTOHOMHAasi aBTOMAaTU3UPOBAaHHAs cCHCTEMa
ororuienusi» JJIb- 160.015.01; JlaGopaTtopHblii cTeHA
«ABTOMAaTU3UpPOBAHHAsI KOTENbHAS HA JKAIKOM H
ra3zo00pa3zHoOM TOTUTHBE» 2J1b- 160.014.01;
JlaGopatopubiii ctenn «lIpubopsl ydera TeruioBOH
SHEpruu u ternonocutens» AO «B3raér»

TemnmoBuzop testo 890; TemmoBuzop testo 865;
MHoropyHKIMOHANBHBINA U3MEPUTEIbHBIN pUOOp testo
435-4

KommakTHbIi TEPMOAHEMOMETP testo 425;
TepmorurpomMeTp At AOATOCPOUHOM paboThl testo 625;
Wudpakpacueiii Tepmomerp testo 830-T1 ¢ yazepHbiM
ueneykaszareneM  (ONTHKA 10:1);  KommakTtHbIit
aHEeMOMETp C KPbUIbUATKOM, testo 416;




Taxomerp testo 470; KapmanHblli aHeMOMETp cC
KPBUIPYAaTKOM M CEHCOpoM BiaxHocTH, testo 410-2;
Juddepenumansupiii manomerp testo 512, or 0 go 2
rlla; I"'azoananu3zarop testo 310 ¢ mpunTepom; Biaromep
JIpeBECUHBI U cTpoitmaTepuasioB testo 616; Manometp
muddepenmmanbabii nudposoit IMII- 01M

[Tomernenue A1 cCaMOCTOSATEILHON PaOOThI (YUUTATBHBIN
3an oubmmoreku, aya. 217): [IK-23 ., B T.4. lmr.- [IK
s gmn ¢ OB3  (cucremHbId  OJIOK, MOHHTOD,
25. IlomenieHus sl CaMOCTOSITENILHOM paboThI KJIaBUaTypa, MbIlllb) C HOJKIIOUEHUEM K CETH
«utepHeT» U o0ecreyeHreM JI0CTyNa B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
I1O Microsoft Windows 10

Kommiekr MYJIbTUMEIUIHOTO o0opynoBaHus
(mepcoHaTBHBIN KOMIIBIOTED, MYJIbTUMEIUITHBII
IIPOEKTOpP, OJKpaH, ayAHOCUCTeMa), JOCKa, OJKpaH,
KOMIUIEKT  y4eOHOHl ~ meOenu, MOAKIIOUYEHHE K
komnbioTepHoit cetu CII6IACY. Brixoa B MIHTEpHET.

25. VYdeOHble ayauTOpUU I TNPOBEICHUS
JIEKIIMOHHBIX 3aHATHU

Jns naBanunos u o ¢ OB3 obecnieunBaroTes crieuaibHbIe YCIOBUS IS MTOTyYeHHs 00pa30BaHUs B
COOTBETCTBHUH C TPEOOBAaHUSAMHU HOPMATHBHO-TIPABOBBIX IOKYMEHTOB.
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