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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

[ensiMu OCBOCHUST AUCITUTUIMHBI SIBJSIFOTCS MTOJITOTOBKA CIEIIMAIMCTA B 00JIACTH IPOCKTHPOBAHUS,
CTPOMTENBCTBA M AKCILUTYaTalliy OTOMUTEIBHBIX, OTOIMUTEIbHO-TIPON3BOJACTBEHHBIX U TIPOU3BOICTBEHHBIX
KOTEJHHBIX, OCHAIIEHHBIX MTAPOBBIMU M BOAOTPEHHBIMH KOTJIOArperaraMi Majol M CpeIHEe MOITHOCTH —
UCTOYHUKOB, KOTOpbIe Hapsiay ¢ TOLL sBIISIOTCS OCHOBHBIMH TEIUIOTEHEPUPYIOIIUMHU HCTOYHUKAMH JIJIsI
CHCTEM TeIUIOCHA0KEHHUS )KUIUIIHO-KoMMYHalTbHOTO cekTopa (KKC), MpOMBIIIUIEHHBIX IPEIIPUATHIA U
JIpyrux 0OBEKTOB PA3JIMYHOTO Ha3HAYCHUSI.

3aauaMu OCBOCHUS IUCIUILTUHBI SBJISFOTCS TIepe/iada CTYJACHTY KOMIUIEKCa HEOOXOIMMBIX 3HAHUH
10 IPOSKTHPOBAHHUIO U IKCILTYaTallMH KOTEJIBHBIX; BBIOOPE U pacu€Te MPUHIIMITHAIBHBIX TEIUIOBBIX CXEM
KOTEJIbHBIX U KOTEJIBHBIX arperaTtoB, OMPEICICHUIO XapaKTEPUCTHK TOIIOYHO-TOPEIIOUHBIX YCTPOUCTB U
KOTJIOB, TpeOyeMbIX ist 3 PEeKTUBHON U O€301acHOM BBHIPAOOTKH TEIIJIOBOM SHEPTHH; PacUeTy
WH)KEHEPHBIX CHUCTEM KOTEIIbHBIX, & TAK’KE OCHOBHOTO U BCIIOMOTATEIILHOTO MX 000PYI0BaHUS;
OTIPENICIICHUH CTEIICHH BO3ACHCTBUS IMPOIYKTOB CTOPAHHSI OPIraHUYECKOTO TOILUIMBA Ha OKPYKAIOIIYIO
cpeny; ycioBuid 6e30macHoi u 3¢ (HEKTHBHON IKCIUTYaTaIlll 000PYI0BAHHS KOTEIbHBIX.

2. Hepeqenb INIAHUPYEMBIX pE3yJabTaTrToB oﬁyqe}mﬂ no JTMCHMILJINHE (MO[[y.]'IlO), COOTHECCHHBIX C
HHAUKATOPAMHU JOCTUKCHUA KOMIIeTEeHIInii

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPA JOCTHIKEHUS
KOMIIETEHIIUUA

[Tnanupyemsble pe3yabTaTbl 00yUEHUS O
JHUCLUILINHE, 00eCTIeYnBalOIINe JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

ITK-1 Criocoben
pa3pabaThIBaTh IPOSKTHYIO
1 pabovyr0 TEXHUYECKYIO
noxkymeHnTanuro OITJ u
OCYILIECTBJISATh MPOBEPKY
COOTBETCTBUS
pa3zpabaThIBacMbIX
MIPOEKTOB M TEXHUYECKOU
noxkymenTanuu OIT/]
HOPMAaTUBHBIM
JIOKyMEHTaM

[TK-1.1 OcymectBinsiet coop u
aHaJIU3 UCXOJIHBIX JaHHBIX IS
pacueTa ¥ MPOEeKTHUPOBAHUS
oI

3HaeT

CTPYKTYpy cOopa 1 aHalln3a UCXOAHBIX JaHHBIX
115 pacu€ra u npoexktupoBanus OIT/]

yMeer

UCIIONIb30BaTh AITOPUTMBI cOoOpa W aHalu3a

HUCXOJHBIX  JAaHHBIX Uil pacuérta U
npoektupoBanus OITJ]
BJIajieeT

HaBbIKaMu cOopa U aHaJIM3a UCXOAHBIX TaHHBIX
Jutst pacuéra u npoektuposanus Ol

[TIK-1 Cnocoben
pa3pabaThIBaTh MPOECKTHYIO
U pabouyr0 TEXHUYECKYIO
noxkymenTanuro OITJ[ u
OCYLIECTBIISITh IPOBEPKY
COOTBETCTBUS
pa3pabaThIBaeMbIX
MIPOEKTOB U TEXHUUECKOU
nokymenTanuu OIT/]
HOPMAaTUBHBIM
JIOKyMEHTaM

[1K-1.2 Pa3zpabatsiBaet
MPOEKTHYIO U pabouyro
TEXHUUYECKYIO JOKYMEHTAIIHIO
OITH, opopmisier
3aKOHUYEHHBIE TPOEKTHO-
KOHCTPYKTOpPCKHE pabOThI

3HAET

METOJIbI pa3paboTKu MPOEKTHOU u
paboue-Texaudeckor gokymeHtaruu OIIJ[ u
METO/IbI oopMIIeHUS
MIPOCKTHO-KOHCTPYKTOPCKUX pabOT

ymeer

paspabaTeiBaTh  IPOCKTHYHO M pabouyro

TexHu4ecKyro nokymeHrtanuto OIIJI, a Taxxe
opopMIATH 3aKOHYCHHBIE
IPOEKTHO-KOHCTPYKTOPCKUE PAOOTHI

BJIajieeT

METoAaMu  pa3pabOTKH  MPOEKTHOH U
paboue-texuuyeckoit nokymenrtanuu OILJ] u
odopmIiIeHUs MIPOEKTHO-KOHCTPYKTOPCKUX
pabot




ITIK-1 Cnocoben ITK-1.3 OcymiecTBasier 3HaeT
pa3pabaThIBaTh IPOSKTHYIO |IIPOBEPKY COOTBETCTBUS METOMBI OCYIIIECTBICHUS MIPOBEPKHU
1 paboYyr0 TEXHHUYECKYI0 | pa3pabaThIiBaeMbIX IPOCKTOB U | COOTBETCTBUS pa3pabaThIBAEMBIX IPOSKTOB H
noxkymenTaruio OITJ u TEXHUUYECKOW TOKYMEHTAIIUU TEXHUYECKOHU JOKYMEHTAILIUU OIL[
OCYIIECTBIISATH MPOBEPKY OI1Jl HopMaTHBHBIM HOPMAaTUBHBIM JOKYMEHTaM
COOTBCTCTBUS JIOKyMEHTaM yMeeT
pa3pabaTbIBacMbIX OCYIIECTBIISATH MIPOBEPKY COOTBETCTBHS
MIPOEKTOB M TEXHUYCCKOU pa3pabaThIBaCMbIX IPOCKTOB M TEXHHYCCKOM
nokymenTanuu OIT/] JOKYMEHTaluH onna HOPMAaTHUBHBIM
HOPMaTUBHBIM JIOKYMEHTaM
JIOKyMEHTaM BJIAJIeeT
METOIaMHU OCYIIIECTBICHUS MIPOBEPKHU
COOTBETCTBHUSl pa3pabaThIBaEMbIX MPOEKTOB U
TEXHUYECKOU JIOKYMEHTalUU oIl
HOPMAaTHUBHBIM JIOKyMEHTaM
ITK-1 Cnocoben [1K-1.4 Ilpunumaer yyactue B |3HaeT
pa3pabareIBaTh MPOCKTHYIO | MPOBEICHUHN METOIbI y4aCTHUs B MIPOBEICHUH

U pabouYyr0 TEXHUIECCKYIO
noxkymenTanuro OITJ] u
OCYIIECTBIISITh IPOBEPKY
COOTBETCTBUS
pa3pabaTeIBacMbIX
MIPOEKTOB U TEXHUYECKOU
noxkymenTanuu OIT/]
HOPMAaTHBHBIM
JIOKyMEHTaM

MIPEIBAPUTEIIHHOTO TEXHUKO-
SKOHOMHUYECKOTO O0OOCHOBAHUS
IIPOEKTHBIX PEIICHUM

npeaABApUTCIbHOI0 TCXHHUKO-OKOHOMHUYCCKOI'O
000CHOBaHUS TPOCKTHBIX PEIICHUI

ymeeT

YMETh IIPHHHUMATb Y4YaCcTHC B IPOBCACHHU
npeaABApUTCIbHOI0 TCXHHUKO-OKOHOMHUYCCKOI'O
000CHOBaHUS TPOCKTHBIX PEIICHUM

BJajieeT

METOAaMU y4acTuAa B IMPOBCACHUH
npeaABApUTCIbHOI0 TCXHHUKO-OKOHOMHUYCCKOI'O
000CHOBaHUS IPOEKTHBIX PEILICHUIN

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

JlanHas qucruIuInHa (MOyJb) BKiFoYeHa B biok «/[uctummuael, Mmoxymu» b1.B.03 ocHoBHOM
npodeccuonansHoOM 0b6pazoBaTenbHOM mporpammsl 13.03.01 TennosnepreTuka u TEMIOTEXHUKA U
OTHOCHUTCS K 4acTH, GOopMHUpPYyeMOl ydacTHUKaMU 00pa30BaTeNbHbIX OTHOIICHUN y4eOHOTO TUTaHa.

Ne TTpe iIiecTBYIONHUe AHCIATIMHL Kon u HanMeHoBaHHe HHIMKATOpA
n/m JIOCTHIKEHUS] KOMITIETEHIIUU
1 |Bricmas matematuka OIIK-2.1, YK-2.1, YK-2.3, VYK-2.4
2 |TapporaszonmHaMuka OIlK-3.1, OIIK-3.2
3 | Tennodwusuka u sHEprocOEpeKeHUE IK-1.2, T1IK-1.3
4 | dusuka OIlK-2.2, VK-1.1, YK-1.2, VK-2.4
5 | Xumus OIlK-2.3
6 |[OCHOBBI TEIIIOPHEPTETUKA IK-1.1

7 | UndopmannoHHbIE TEXHOIOTHH

OIIK-1.1, OIIK-1.2, YK-1.1, VK-
1.2, YK-1.6, OIIK-4.1, OIIK-4.2,
OI1K-4.3

8 |KommbrotepHas rpaduka

OIIK-4.1, OIIK-4.2, OIIK-4.3

9 Texuuueckas TCpMOANHAMHKaA

OIIK-2.2, OIIK-3.3, OIIK-3.4, OIIK
-3.5




Bricmas matemartuka:

MHTETpabHOE U MU depeHInaTbHOe HCUYUCIICHNE, METOANKHU PEIICHS TNHEHHBIX YPAaBHEHHUH U UX

CHUCTEM

I'mpporazoguHamuka:

3aKOHBI JABHXKCHHA )KUAKOCTHU U ra3a, MCTOAUMKH OIIPCACIICHUSA MCCTHBIX COHpOTI/IBJICHI/If/'I

Tennodusuka u 3HEprocOSPEIKCHUE:

3aKOHEI TeIIonepcaadyru, MCTOAbI ITOBBIIICHUA Bd)q)eKTI/IBHOCTI/I HCITOIB30BAHUS TEIIIOBOM OHCPIrun

dusuka:
3akoH bepHymm, rugpomexaHuka
XUMUSL:

XHUMHUYECKUE PEAKIIMA OKUCICHUS METAJIOB, PEaKIIMK 00Pa30BaHus COJICH M UX COCIMHCHHIMA

OCHOBBI TEIJIOPHEPTETUKH

OCHOBHBIE HAMPABJICHHS PA3BUTHS SHEPTETHKU B PO 1 Mupe
NubopmaninoHHbIe TEXHOJIOTUHU:

OcHOBBI paOOTHI ¢ OUCHBIMH MTPUIIOKCHUSIMH
KommnbrorepHas rpaduka:

OcnoBsl pabotel ¢ CAD-cuctemamu

TexHu4eckass TepMOJIUHAMUKA:

TepMoarHaAMUYECKUE 3aKOHBI U ITUKJIIBI

/o

[Tocnenyromume TUCUUTLITAHBI

KOI[ N HAMMCHOBAHUEC MHHUKATOpAa
JOCTHIXXCHH KOMIICTCHIIMHN

[ToaroToBka K mporeaype 3aluThl U 3alUTa BBITYCKHON
KBAJTM(PUKALIMOHHON pabOThI

VK-1.1, VK-1.2, YK-1.3, YK-1.4,
VK-1.5, VK-1.6, YK-2.1, YK-2.2,
VK-2.3, VK-2.4, YK-3.1, VK-3.2,
VK-3.3, VK-3.4, YK-3.5, YK-3.6,
VK-4.1, VK-4.2, YK-4.3, YK-4.4,
VK-5.1, VK-5.2, YK-5.3, VK-6.1,
VK-6.2, VK-6.3, YK-6.4, YK-6.5,
VK-7.1, VK-7.2, YK-7.3, YK-7.4,
VK-8.1, VK-8.2, YK-8.3, YK-8.4,
VK-9.1, VK-9.2, YK-9.3, YK-9.4,
VK-9.5, VK-10.1, YK-10.2, YK-10.3,
OIIK-1.1, OTTK-1.2, OTTK-2.1, OTTK-
2.2, OTIK-2.3, OTIK-2.4, OTIK-2.5,
OIIK-2.6, OTIK-3.1, OITK-3.2, OTIK-
3.3, OIIK-3.4, OTTK-3.5, OITK-3.6,
OIIK-3.7, OTTK-4.1, OTTK-4.2, OTTK-
4.3, OTIK-5.1, OTIK-5.2, TIK-1.1, TIK
-1.2, TIK-1.3, TIK-1.4, TIK-2.1, TIK-
2.2, TIK-2.3, TIK-3.1, TIK-3.2, TIK-
3.3, TIK(IL))-1.1, TIK(LT)-1.2, TIK(LD)-
1.3, TIK(I])- 1.4, TIK(LT)-1.5, TIK(LD)-
1.6

2

TennmomaccooOMeHHOE 000pYAOBaHNE TIPEITPUITHIA

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

3

I"'azocHaOxeHmEe

IK-1.1, ITK-1.2, TIK-1.3

4. O0beM TUCHHMILUTUHBI (MOYJIfAA) B 3a4€THBIX eIMHULAX C YKA3aHUEM KOJIMYECTBA aKaJleMUYeCKHX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgasaresieM (o BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYI0O PA00Ty 00y4arouXCcs




W3 HuX yackl Ha

Cemectp

. Bceero
Bup yaeOHoit paboThI MIPAKTUYECKYIO
Hacos NOATOTOBKY S 6
KoHTakTHas padora 128 64 64
Jleximonnsie 3ansatus (JIek) 64 0 32 32
Jlaboparopusie 3anstus (J1ad) 16 16 16
ITpaktuueckue 3ausatus ([p) 48 48 32 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 3 1,5 1,5
KOHCYJIBTAIllMH 10 KYPCOBOH paboTe (IIPOoeKTy), 9 1 1
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI 0,5 0,25 0,25
(TmpoekTa); cnaya KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYIbTaNHSA TIepe SK3aMEHOM U cl1ada 0.5 0,25 0,25
Yacbl HA KOHTPOJIb 53,5 26,75 26,75
CamocTositesbHast padora (CP) 139,5 87,75 51,75
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)
yacel: | 324 180 144
3a4YeTHbIE eTHHHIIBI: 9 5 4




5. Copep:xkanne IuCHUIIMHBI (MOAYJIS1), CTPYKTYPUPOBAaHHOE N0 pa3aeiaM (TeMaM) ¢ YKa3aHueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

Konrakrthas pabora (1o yueOHbIM

3aHSATHUSAM), Yac. Kox
UHIUKATOP
£ a
Q| Jekuuu I13 JIP Bcero,
No Pa3nensl qUCIUININHEL S CP JOCTIDKEHU
5 yac.
@) W3 HUX W3 HUX W3 HUX a
Ha Ha Ha KOMIICTCHI]
BCEro TpaKTH- BCEro TpaKTH- BCEro TpaKTi- nn
YECKYIO YECKYIO YECKYIO
moaro- moaro- moaro-
TOBKy TOBKy TOBKy
1. |1 paznmen. DHepreruyeckue
ACTOYHUKHU
O06mue cBeneHus 0o
OHEPreTUYECKUX NCTOYHHKAX.
1.1. 5 1 1
OCHOBHBIE TEHIECHIINU UX
pa3BHTHS
DHEpPreTUYeCcKrue pecypcehl.
OCHOBHBIE ITYTH U
1.2, yr 51 1 1
BO3MOYKHOCTH UX
HCITOJIE30BAHUS
2. |2 pasnen. Toruso
21 CocTaB U OCHOBHEIE CBOMCTBA 5 2 2
" | opraamueckoro Tommaa
TBEpnoe, KUIKOE U Ta30BOE
2.2. N 5 2 2
ToIuBO. OCHOBHBIE CBOICTBA.
3. |3 paznmen. Teopus ropeHus
3.1. | OCHOBBI TEOPUH TOPEHUS 51 1 1
CKOpPOCTh XUMHUUYECKOH
3.2. p 5] 1 1
pPEaKIIMK TOPCHHS
MarepuansHeIil OamaHc
3.3. p 5 2 | 2 575| 7,75
TOPEHUS Ta30BOTO TOTUIMBA
MartepuanbpHbiii OanaHC
3.4. | ropeHus KUIKOTO U TBEPAOTO 5 4 4 6 10
TOIIJINBA
TeMmneparypsl TOPEHUS
3.5. PaTypeI Top 5 1] 1 1 2
TOIIJINBA
4. |4 paznen. KorenbHbie
YCTAaHOBKH HX JIEMEHTHI U
CXEMBI
KorenpHble arperarsl ux
4.1. | rerro0OMEHHEBIE DJIIEMEHTHI U 5 2 2
Ha3HAYEHUE
4.2. | TenmoBble CXEMBI KOTEIBHBIX 5 2 2
Bre10op tumna u xonnuecrsa
4.3. P 5 1] 1 2 3
KOTJIOArPETraToB
5. |5 paznen. [TapoBbie u
BOJIOTPEITHBIC KOTJIOArperaThl
MaJIOl U CpeaHEN MOLIHOCTH
q HO-CEKIIMOHHBIE KOTJIBI
5.1, ™Y 1 5| 2 2
MaJION MOIIHOCTH




[TapoBsie 1 BomorpeitHbie

5.2. 2
BOJOTPYOHBIE KOTJIBI
53 [TapoBsie 1 BomorpeitHbie 2
" | KapOoTpyOHBIE KOTIIBI
5.4. | KonaeHcalnoHHbIE KOTJIbI 2
55 AsporHaAMUYECKUN pacuér 6 8
"' | koTioarperara
6. |6 pasnen. TonouHbie
YCTPOMCTBA
6.1 Tomnku 7151 CIOEBOr0 CXKUTaHUs 9
" | TBEpHOTO TOMIIMBA
6.2 Tonku KUISAWEro CIIOs. 2
""" | BuxpeBble ¥ IMKJIOHHBIE TOTIKU
6.3. | KamepHsbie Tonku 2
7. |7 paznen. I'openoynbie
YCTPOMCTBA
7.1. |T'a3oropenouyHsie ycTpoiicTBa 1 4
79 Ky akoTonIMBHBIE TOPEIOYHbIE 9
" | ycTpoiicTBa
[IsmeyronpHbie U
7.3. | KOMOMHUPOBAHHBIC 2
TOPEJIOYHBIE YCTPOWCTBA
8. |8 pasnen. Pacuér
naporeHepaTopa HachIIEHHOTO
napa
Pacuér TenoBoro 6ananca
8.1. 10 13
KOTJI0arperara
8.2. | TeroBoii pacu€r TONKH 10 14
TennoBoi pacuér
8.3. | KOHBEeKTHBHBIX TTOBEPXHOCTEH 16 22
Harpena
TermoBou pacyér
8.4. P 14| 18
BO3J1YXOIMOAOTPEBATENS
TermoBou pacyér
8.5. o P 14 | 17
SKOHOMam3epa
AHanu3 pe3yibTaToB pacuéTa.
8.6. [IIpoBepka cxomuMOCTH 2 3
OaslaHca.
9. |9 pasnen. Munie hopmbl
KOHTaKTHOU paboThI (5
ceMecTp)
9.1. [KypcoBoii mpoekT 1,25
10. (10 pa3znen. Koutpons (5
ceMecTp)
10.1 | Dksamen 27
11. 11 pazaen. AspoauHaMUYECKHI
pacu€r nmaporeseparopa
A WHAMUYECKHUI pacuéT
11.1.|POA CCKMH pacte 10 | 16

naporeHepaTopa




12.

12 paznen. DneMeHThl KOTIOB

12.1.

YTI/IJII/I33TOpBI TCIIJIOThI
YXOOJgIIKUX Ira30B. HOBerHOCTI/I
Harpesa KOTJIOB,
naporeperpeBaTesu

12.2.

OOMypoBKa KOTJIOB. B3pbiBHBIC
U IIPeOXpaHUTEIbHbIC
KJIanaHa, JIeCTHHULIBI,
IUIOUIA/IKH, TAPHUTYpa
KOTJIoarperara.

12.3

Bapabanbl KoTioarperaros

12.4

[TpoayBka KoTI0arperaToB

13.

13 pazpen. TornmuBHOE
XO3SIUCTBO

13.1.

TonmnmuBocHAOKEHHE
ra3u(UIUPOBaHHBIX
KOTEJIbHBIX

13.2.

TommnBocHaOXKeHNE
KHNJIKOTOIIIIMBHBIX KOTCJIIbHBIX

13.3.

TormnmuBocHaOXKEHNE
TBép[{OTOHHI/IBHI)IX KOTCJIIbHBIX
CJIOCBOI'O CO)KUTAHUA TOIIJIMBA

13.4.

TormnmuBocHaOXKEHNE
HI)IJIGYTOJH)HI)IX KOTCJIIbHBIX

14.

14 paznen. Cucremsl
[JIAKO30JI0 Y 1aJICHHS,
JABIMOYJAJICHHA 1 OYUCTKHU
HPOIYKTOB CTOPaHUsA OT
BPCAHLIX UHIPECAUCHTOB

14.1.

CucTeMsl oj1auM BO3yXa Ha
rOpeHue

16

16

26,7

45,75

14.2.

CucreMsbl JAbIMOYIAJICHUA
KOTCJIbHBIX

14.3.

CucreMsbl HIJIaKO30JI0YJAJICHU A
KOTCJIBbHBIX CO CJIIOCBBIM
CXKHUI'aHHECM TOIIJIMBA

14.4.

CHuCcTeMBI OYUCTKH ABIMOBBIX
I'a30B OT YHOCOB

14.5.

MeTo/1bl OUMCTKH TBIMOBBIX
ra3oB OT BPEIHBIX
uHrpeaueHToB (NOX u SOX)

15.

15 paznen. OGopynoBanue
JICadpUPOBAHUS TUTATEILHOM
BOJIBI

15.1.

ATMochepHbIe KOJIOHKOBBIC U
0OECKOJIOHKOBBIE 1€a3PaTOPhl

0,5

0,5

3,5

15.2

BakyymHnble neaspatopsl

16.

16 paznen. BeiomoratensHoe
o0opymoBaHue KOTEbHOM

16.1.

TennooOMeHHbIE anmapaThl,
HACOCHI 1 HHKEKTOPHI

16.2.

Pacmmpurtensabie 0aku 1
3aropHas apMarypa

0,5

0,5

8,5




17. |17 pazaen. Uubie popmbl
KOHTaKTHOM padoThI (6
ceMecTp)
17.1 KypcoBoii mpoekt 6 1,25
18. | 18 pazaen. Konrpois (6
ceMecTp)
18.1| Dksamen 6 27
5.1. Jlexmuu
No | HanmenoBanue paznena o
. HanmMeHnoBanue u KpaTkoe CoAep:KaHue KU
pasn Y TEMBI JICKITUIH
OO6mue cBeaeHUs1 00 SHEPTETUUECKUX UCTOYHUKAX. OCHOBHBIC TCHICHIIMH
UX Pa3BUTHUSA
O6mue ceefenns 06 | BBOIHBIE CBENEHUS. DHEPrETUYECKHE PECYPChl. Bo30OHOBIsIEMBIE U
L SHEPreTHUYECKUX HEBO300HOBJISIEMbIE SHEPTETUIECKHUE PECYPCHI HX POJIb B HAPOIHOM
netounnkax. OcHoBhbie | X03sicTBe. [lepcrnekTUBEI pa3BUTHS TEIIJIOOHEPTETUKU U MECTO
TEHICHIMN UX Pa3BHUTHs | OTOINUTEIBHO-IIPOMBIIIICHHBIX U OTOIHUTEIBHBIX KOTC/IBHBIX B oO1mem
OajaHce MPOU3BOACTBA TEIUIOBOM HEPTUH. VICTOUHUKH TEIII0BOM
sHepruu. [lepcrekTHBbI pa3BUTHSI HCTOUHUKOB TETUIOBOM YHEPTUH.
DHeprerudeckue pecypcbl. OCHOBHBIC ITyTH M BO3MOYKHOCTH MX
DHepreTu4YecKue HCIIOJIb30BAHNUA
2 peECYpCHL. OCHOBHBIC 3HepFeTI/ILI€CKI/Ie PECYPCHI. OcHOBHBIC IIYTHU X1 BO3MOXKHOCTHU
IIyTH U BO3MOKHOCTHU UX HCITOJIb30BaHUs BO30OHOBISIEMbIX U HEBO30OHOBJISIEMbIX HCTOYHHUKOB
HUCIIOJIB30BAHUSA OHCPIruu. ITonoxenue mo OXpaHe Oprmanmeﬁ Cp€abl OT BPCAHBIX
BBIOPOCOB TIPH CIKUTAHWU OPTaHUYECKOT0 TOIUTMBA B 3aKkoHaxX PD.
OO6mue cBeaeHus: 00 opraHnyeckoM TorumuBe. Kiaccudukarusi.
CocTaB 1 OCHOBHBIC
. O6mue ceeaenus. CoctaB opranuyeckoro toriuBa. Kinaccudukanus
3 CBOICTBa
TOIJIMBA. Y CJIOBHOE TOTUIMBO.
OpPTraHUYECKOTO TOTUIMBA
Tai TBépmoe, KUAKOE U Ta3000pa3HOE TOILITUBO
A BEPAOC, HUAKOC U | Tpapnoe, xmaKkoe U razoBoe Tommuo. Cdepa ero ncronbp3oBanus. Mecra
OFaSOBOC TOHHEIBO' 106614, OcHOBHBIE TeXHOJIOrUH 100sun. Cocras TornBa. OCHOBHEIE
CHOBHBIC CBOMCTBA. | cpojicTRa TommMBa. TemIoTa CropaHus TOILIHBA.
OCHOBBI TEOPHH TOPEHUS
5 OCHOBBI TEOPHH OcHoBHI Teopuu TopeHus. [loiHOe 1 HenmoJIHOe CropaHue TOIUIMBA.
ropeHus CraguitHocTh ropenust. Ponb koa¢dduninenTa n30bITKa BO31yXa U €ro
BIIMSIHUE HA CKUTAHUS PA3JTMYHBIX BUOB TOILJIMBA.
C . | CxopocTh xumMuueckoit peakinu ropenus. Temmneparypa ropeHus.
6 KOPOCTE XUMHHCCKON | CropocTh XMMHUECKOI peakiiu ropeHns. KHHeTHKa ropeHust.
PCAKIMN TOPCHUA | Cpex yroMeTpHUECKOE COOTHOIICHHE.
KorenpHble arperatsl ux TemI000MEHHBIC DIIEMEHTHI M Ha3HAUYCHUE
KoTenbHbIE arperaThbl UX OO0m1re MOHSTHS O TEIJIOTEHEPUPYIOIIEH YCTaHOBKE, KOTEILHOM,
10 TeII000MeHHbBIE Teroreneparope (kotioarperare). CoctaB kotioarperara (1o
3JeMEHTHI U Ha3HaueHue | TETUI00OMEHHBIM cTyneHsaM). HasHaduenne u o0muii mpuHIUI paboThI
BCEX TEIUIOOOMEHHBIX YCTPONCTB, BXOJISIINX B COCTaB KOTJIOArperara.
TermoBbIe CXeMBI KOTEITBHBIX
[TpuHIIMTIUaNbHAsS TEMI0Basg cXeMa KOTEJIbHOU C MOJKII0YEHUEM
TennoBbie cxeMbl . . o
11 OTKPBITOM BOJSTHOM TETUIOBOM ceTH. [[puHIMMNuanbHas TeIIoBas cxema
KOTEITBHBIX KOTEJIbHOW C MOJKIIOUYEHUEM 3aKPBITOM BOASHOMN TEMIOBOM ceTu. Mx
YCTPOMCTBO, OCHOBHBIE OCOOEHHOCTH M MPUHIIUI PaOOTHI.
UyryHHO-CEKITMOHHBIE KOTJIBI MaJIOi MOIITHOCTH.
UyryHHO-CEKIIMOHHbIE y 1t =
13 COTIILL Ao Knaccudukanus kotiioB. OcHOBHBIE 0cOOeHHOCTH KOHCTpYKIuu. Chepa




MOIIIHOCTH npuMeHeHus. JlI0CTOMHCTBA U HEJJOCTATKHU.
[TapoBbIe 1 BOJOTpEIHBIC BOJOTPYOHBIC KOTIIBI
I[TapoBsie 1 [TapoBbIie BOJOTPYOHBIEC KOTIIBI C €CTECTBEHHOM M MMPUHYAUTEIBHON
14 BOJIOTPEHHBIC nupkysanuend. KpatHocTs U mogbeMHas cuiia HUPKYISiud. CXeMbl
BOJIOTPYOHBIE KOT/IBI | ABHIKEHHS BOJIBI U NIAPOBOJSAHOM cMech. OCHOBHBIC OCOOCHHOCTH
koHcTpyKIuu. Cdepa npumeHneHust. J[oCTOMHCTBa U HETOCTATKH.
[TapoBbIe 1 BOJOTPEIHBIC )KaPOTPYOHBIC KOTIIBI
I[TapoBsle 1 [TapoBsie kapoTpyOHBIEC KOTJIBI C €CTECTBEHHON U MIPUHYIUTEIBLHOMN
15 BOJIOTPEHHBIC nupKyJanuen. Cxembl IBUKEHUS BOABI U MAPOBOJIIHON cMecr. OCHOBHBIE
KapoTpyOHbIe KOTIEl | 0CO0eHHOCTH KOHCTPYKIMHU. Cdhepa npumenenus. JlocronHcrsa u
HEJIOCTaTKH.
KoneHncannonHbie KOTIIbI
16 KOHACHCAUMOHHBIE | (yopyopppie ocoGenmocTH koHcTpyKiuu. Chepa mpumeHeHUS.
KOTJIbL JlocToMHCTBA U HEJIOCTATKH.
Tonku AJ1s1 CJIOEBOTO CXKUTAHUS TBEPAOTO TOTLIMBA
TomounbIe ycTpoiicTBa, Ha3HaYeHUE. CII0EeBBIC TOIKH U UX
kiaccudukanus. TOMOYHBIC YCTPOMCTBA C HEOABMIKHONW KOJJOCHHUKOBOM
pemetkoil. [TomyMmexaHm4eckre 1 MEXaHUIECKHE TOIKH.
Tonku st CIOCBOTO | TTgeBMOMexaHHYECKHUE 3a0paChIBATENH, UX YCTPOUCTBO U IIPUHIIUIT
18 CHUTAHWA TBECPAOTO | iRy, IlenHuble KOMOCHUKOBBIE PEMIETKH C IIPSAMBIM U 0OPATHBIM
Tommsa XO0JIOM, C ITHEBMOMEXaHUYCCKUMHU 3a0pachIBaTEISIMU U IIaXTHBIM
npeaTonkom. [lepcrneKTuBBI pa3BUTHS TOIIOYHBIX YCTPOHCTB CO CIIOEBBIM
poIeccoM roperus. JlocTonHcTBa, HEAOCTATKH, OCHOBHBIC PaCUETHBIC
XapaKTEPUCTUKU TOTIOK.
Tonku xkumsmero cios. BuxpeBbie M IIUKIOHHBIC TOIKH
Tonku KHUIISIIETO CI0S. OCHOBHBIE ITOHSITUI TIICEBAOO0XHNKCHHOI'O CJIO0A. HepBaﬂ " BTOpas
19 Buxpesble 1 KPUTHYECKHE CKOPOCTH. KOHCTPYKTHBHBIE 0COOCHHOCTH TOIOK KHIISIIIETO
LMKJIOHHBIC TOIIKH CJI04. BI/IXpeBBIe 1 MUKJIIOHHBIC TOIIKHA. KOHCTPYKTI/IBHI)IG 0COOEHHOCTH.
Cdepa npumenenus. JJoCTOMHCTBA M HETOCTATKH.
Kamepnbie Tonku
20 KamepHble TONKH YCTpoiCTBO TOMOK ISl CKUTAHUS KUJKOTO U Ta3000pa3HOT0 TOTUIHBA.
KoHcTpykTuBHBIE 0COOEHHOCTHU. JIOCTOMHCTBA M HEJOCTATKH.
["azoropenoynsie ycTpoicTBa
Knaccudukanus razoropeaodnbix yctporcts. uddy3noHHbIH,
cMemaHHbIi (b G y3nOHHO-KUHETUYECKHI ) 1 KWHETHYECKHI METO IbI
21 FasoropevnquHe cxuranus raza. OCHOBHbIE KOHCTPYKTHBHBIE OCOOCHHOCTH
ycerponctsa 1 Py3nOHHBIX, HHKEKITMOHHBIX CPETHETO JIaBJICHUS rasa,
WHXXEKIIMOHHBIX MHOTO(aKeJIbHBIX HU3KOTO JIABJICHUS ra3a U TOPEJIOK C
MPUHYAUTETHHOU Mo1a4ueil Bo3ayXa (IyThEBBIX TOPENIOK).
JKuaKOTONIMBHBIE TOPEJIOYHBIE YCTPOUCTBA
KHIKOTOIUTHBHBIE OCHOBHBIE 0OCOOCHHOCTH CIKMTaHHUS KUJIKOTO TOIUIMBA. BUIbI B OCHOBHBIC
22 rOpeNoYHbIe YCTpoiicTBa | KOHCTPYKTUBHBIC XapakTepUCTHKU (popcyHOK. Tlonorpes, Gpuibrpanus u
pacibUIMBaHUE JKUJIKOTO TOIIUBA.
[TbuteyrobpHbIE 1 KOMOMHUPOBAHHBIC TOPEIOYHBIE YCTPOMCTBA
[TsIIeyTONBHEIE 1 OCHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH IBLJICYTOJIBHBIX TOPEIIOK, U
23 KOMOWHMpOBaHHBIE | TOPENOK NPeHa3HAYCHHbIX ISl COKUTaHUsI Pa3IMYHbIX BU/IOB TOILIHBA
ropeNoyHble yeTpoiicTpa | (Ta30Ma3yTHBIX, MbLIEra30BbIX, MbUIEra3oMasyTHbix). Chepa npumMeHeHus,
JIOCTOMHCTBA U HEJIOCTATKH.
VTHIH3ATOPH TEMTOTH VTunmu3atopsl TEIIOTH YXOISIIKUX ra3oB. [loBepXHOCTH HarpeBa KOTJIOB,
YXOJISIIIX TA308B. naporneperpeBaTen
33 | TosepxHocTn Harpesa DKpaHHbIC U KOHBEKTHBHbBIE MTOBEPXHOCTH Harpesa. Pacnonoxenue,

KOTJIOB,
naponeperpeBareian

XapaKTepUCTHKA U YCIOBUS pabOThl. XBOCTOBbIE TOBEPXHOCTH HArpeBa.
BonsHble 5x0HOMan3€epbl, BO3AYXOIO0TPEBATENN, YTHIN3ATOPBI TEILIOTHI




KOHTaKTHOTO U MTOBEPXHOCTHOTO THUIIOB, MX YCTPOWCTBO M KOMITOHOBKA.
TexHUKO-IKOHOMUYECKHEe Mmokaszarenu. [lapomneperpeBarenu, ux
YCTPOMCTBO M KOMIIOHOBKA. OCHOBHBIE HAMPABJICHMUS, Pa3BUTHE,
KIaccudukanus, padboune mapameTpbl. TeMnepaTypHbIi pexXum
000TpeBaEMBIX TTOBEPXHOCTEH HarpeBa. CXeMbI TBUKEHHS BOJIBI U
MapOBOJISIHOW CMECH.

OOMypoOBKa KOTJIOB.
B3peiBHbBIE U
peloXpaHUTENbHbIE

OO6MypoBKa KOTJIOB. B3pbIBHBIC U ITpeAOXpaHUTENbHBIC KIIAllaHa,
JIECTHUIBI, IUIOLIAJKH, FTAPHUTYpPA KOTJI0arperara.
B3priBHBIC KiTaniaHa B 0OMYpPOBKE TOIIKHU M Fa30X0/1aX KOTJIoarperara,

34 KJIallaHa, JECTHUILIBI, MCTOJHKA UX pacucTa. HHOH_[aZ[KI/I M JICCTHHUIIBI KOTJIOArpcrara.
IUIOIIAKH, TapHTypa | OOMYPOBKa KOTJIOArperaToB U NPUMEHSCMbIC MaTepHaIbL.
KOTJI0arperara. TemneparypHble WBbL. ['apHUTYpa KOTII0Aarperara.
bapabanbl koTII0arperaToB
YcrpoiicTBa 1 KOHCTpYKIIMH O0apabaHoB KotioarperatoB. CriocoObl
35 BapaGanb MOJIYYEHHS CYyXOro M 4YMCTOro napa. Cenapupyroniye ycTpoucTsa.
KOTJIOArPeraToB ApMarypa u npeoxpaHUTENIbHbIC YCTpoicTBa. MeToapl obecreueHus
YUCTOTHI Mapa: cenapaunus napa, CTyreH4aToe UCrapeHue BOJbl,
BBIHOCHBIE IUKJIOHBI U JIP.
Ilepuoauueckas u HeIpepbIBHAS MTPOAYBKA KOTJI0ArperaToB
36 IIponyska Teopernueckre 0COOCHHOCTH U BHJIBI MPOAYBKU. CXEMBI peain3ariuu
KOTI0arperatos MEPUOIUYECKON U HEMTPEPBIBHOM MTPOYBKH.
TommuBocHaOxkenue | TOTUIMBOCHAOKEHUE ra3u(PUITMPOBAHBIX KOTEIBHBIX
37 rasuduuponanHsx |l asoBoe x03siicTBO KoTenbHBIX ['PY, IIIPIT u I'PII, HapyxHbie 1
KOTEIIbHBIX BHYTPEHHUE T'a30MPOBO/bI, IEPEBOJI KOTIOB HA Ta30BOE TOILJIUBO.
TommBoCcHA0KEHHE JKUJIKOTOIIJIMBHEIX KOTEIbHBIX
IToaroroBka >kMIKOTO TOILUIMBA K CKUTaHWIO. Ma3yTHOE X035MCTBO
TorumBocHabxerue KOTEJIbHBIX : JKEJIE3HOAOPOKHBIC ACTaKabl, EMKOCTH JIJIsSI XpaHCHHUS,
38 KUJIKOTOTIIMBHBIX MOJI0TPEBa M IEPEKAYKH KUJIKOTO TOTUTMBA, Ma3yTOHACOCHBIC CTAHIIHH.
KOTCIBHBIX [IpoTtuBoOMOXKapHBIE TPEOOBAHUS K 3aIaHUSIM Ma3yTOHACOCHBIX CTAHIIMH U
WX BEHTHIISIIHM,
TommBocHa0keHre TBEPAOTOIIIMBHBIX KOTEIBHBIX CIIOEBOTO CKUTaHMS
TOILTMBA
TOI_T.HHBOCHa@KeHHe [ToaroroBka TBEPAOro TOIUIMBA K CIO€BOMY Cxkuranuto. [loaroroska
39 TBEPIOTOITHBHBIX JIPEBECHBIX OTXOJ0B K CKUTAHHIO. TOTIMBHOE X03SMCTBO KOTEJIbHBIX,
KOTCJBHBIX CJIOCBOTO | 5360 Taromux Ha TBEPAOM TOIUIMBE: TOILTHBHBIE CKIIA/IbI H CHCTEMBI
CHRUTAHNA TOTUTHBA TOIIMBOMO/1aud. TOIMIMBHOE X035 HCTBO KOTEIBHBIX Ha IPEBECHBIX
orxonax. [logroroska Tomimnea, nojiaya TOIJIMBA B TOIKY.
TommBocHa0XKEHNE MBUICYTOIBHBIX KOTEIBHBIX
TommuBocHaOKeHue HOI[FOTOBKa MBUICBUAHOTO TOIJIMBA K KAMCPHOMY CIKHUIT'aHUIO. BI/IJII)I
40 TIBLICYTOJBHBIX TOIUTMBA, UCTIOJIb3yeMbI€ ISl IPUTOTOBIICHUS MBUTH. OCOOEHHOCTH
KOTeJIbHBIX CKUTAHUS THUTA. MenbHUYHBIC YCTAHOBKH TSl pa3MoJia TBEPAOTO
torutnBa. OCHOBHBIE KOHCTPYKTUBHBIE OCOOCHHOCTH.
CucTeMBbI IUTAKO30JI0YAAICHHS KOTEJIBHBIX CO CIOEBBIM CKUTAHUEM
Cucremsl TOIIIHBA
43 LITaKO300Y aICHUA Knaccudukanus cucrem [I3Y. Cxempl MeXaHUYECKON CUCTEMBI
KOTCIIBHBIX CO CIIOCBBIM | 460y noBanys, pexKUM pabOThI, CKIAUPOBAHUE IILTAKA U 301I5I.
CKUTAHNEM TOIUIHBA | 11011051530 BaHMe IVIAKA M 30JT6I B HAPOIHOM XO3SHCTBE.
CucreMbl OYMCTKH JBIMOBBIX Ta30B OT YHOCOB
CHCTeMEI OUMCTKH CrocoObI yIIaBIMBaHUS TBEPABIX YACTHI]: MEXaHHUUECKUE CyXUe
14 JIBIMOBBIX T'a30B OT 30JI0YJIOBUTENH (IIMKJIOHBI), MOKPBIE CKPYOOEpHI U AIEKTPOPHIBTPHI.
YHOCOB [TpuHIUIIBI paOOTHI IUKJIIOHOB, CKPYOOEpOB M 31eKTPOUILTPOB. CXEMBI
KOMOMHHPOBAHHOTO 30J10yIaBIUBAHUSI.
45 MeTO/IbI OUHCTKH MeTo/1bl OYHCTKH IBIMOBBIX Ta30B OT BpeaHbIX HHTpeaneHToB (NOX u




JABIMOBBIX I'a30B OT
BPCIAHBIX HHI'PCAUCHTOB

SOx)

OxpaHa OKpyKaromIei cpeabl OT BPEAHBIX BBIOPOCOB MPHU CIKUTAHUH
TOITMBA B KOTJIaXx. BpenHbie mapora3oBbie BEIOPOCH ¢ TPOIYKTaAMH
CropaHusi OpraHuYecKux TOIIUB. KauecTBEHHBIN 1 KOJIMYECTBEHHBIN
COCTaB BPEJHBIX BELIECTB B MPOJYKTAX CTOPaHUs PA3JIMYHBIX TOIUJIUB.
O06pa3oBaHne OKCUIOB a30Ta U CEPbI, OKCHIA YTIIIEPOAa, CAKUCTHIX

(NOX 1 SOX) HacTull, 1 KaHICPOIrCHHBIX COCIII/IHGHI/If/'I. PaCCGI/IBaHI/IC BpCAHBIX BBI6pOCOB
B atMocdepe yepe3 AbIMOBBIC TPYObl. MeTOo 1Bl ITOIaBICHHS 00pa30BaHMs
1 yJIaBJIMBaHMUS OKCUJIOB a30Ta U cepbl. CxeMbl, 000pyI0BaHHE U
3¢ (HEKTHBHOCTS.
ATMochepHbIe ATMoc(hepHbIC KOJIOHKOBBIC U OSCKOJIOHKOBBIC JIeadPaTOPhI
46 KOJIOHKOBBIE U ®dusnyeckrue OCHOBBI IIPOLIECCOB Jca’prpoBanus. KoloHKOBBIC U
6eCKOIOHKOBBIC OCCKOJIOHKOBBIC aTMOC(epHBbIC JieadpaTophl. [IpuHIKI pabOTHI.
Jea’paTopsl JlocTOMHCTBA ¥ HEAOCTATKU.
BakyymHbIe geaspaTopsl
47 | Bakyymusie neasparops | OCHOBHBIE KOHCTPYKTHBHBIE XapaKTEPUCTUKH BAKYYMHBIX JIEA3PATOPOB.
[Tpunimn padoTel, chepa MIPUMEHEHHS, JOCTOMHCTBA U HEJOCTATKH.
Termtoo6MeHHbBIE TemmooOMeHHBIE anapaThl, HACOCH U HHKEKTOPHI
48 armnaparbl, HACOChI 1 Buer HacocoB, MHKEKTOPOB M TETIOOOMEHHUKOB IIPUMEHSICMBIX B
MHYKEKTOPHI KOTenbHbIX. OCOOEHHOCTH KOHCTPYKIIMM. MeTOAbl yCTAaHOBKH.
Pacmpurenbabie 0aky M 3alI0pHas apMaTypa
49 PacmmpurenbHble 6aku | PaciumpurenbHble 0aku 1 3aniopHas apMarypa. Oco0eHHOCTH

U 3allopHas apMarypa

KOHCTPYKIIMUA. MeTo/Ibl yCTaHOBKH B KOTEIbHOM. MeTo/ 161 BBIOOpA J1st
CUCTEM.

5.2. IlpakTudeckue 3aHsITHs

HaumenoBanue paznena

pJ;:IL U TeMbI IPAKTHIECKHX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
3aHSATUN
MartepuanbHblii OalaHC TOPEHUS Ta30BOTO TOTIMBA
. OnpeneneHrne TeOPETUUECKOTO U IEUCTBUTEIBHOIO PACX0I0B BO31yXa.
MarepuanbHhbiit 6anane Omnpenenenue ynenbHBIX 00bEMHBIX JT0JIEH U MapIUATbHBIX JaBICHUN
! TOPCHIT ras0BOTo KOMIIOHEHTOB MTPOJIYKTOB MOJIHOT'O CTOPAaHUSI Fa30BOr0 TOILIUBA.
Tormsa OrnpezeneHre SHTAIbIUU IPOJIYKTOB CrOPaHUs Ha BBIXOJIE U3
TEMI000MEHHBIX CTYyIMEeHeH, BXOSAIINUX B COCTaB KOTloarperara.
MarepuanbHbiif 0agaHC TOPEHUS KUAKOTO M TBEPIOTO TOTUIMBA
[Tepecu€r cocraBa TorIMBA U3 CIIPABOYHOTO B pabouwnii. OnpenencHue
MatepuanbHbIi 6amanc | TEOPETHIECKOTr0 U ACHCTBUTEIIBHOTO PACXO10B Bo3yxa. OnpeencHne
8 TOPEHHS KUAKOTO M | YACTBHBIX 00BEMHBIX JI0JICH U MapUUaIbHBIX JaBICHHII KOMIIOHCHTOB
TBEPIOTO TOIIMBA MIPOJIYKTOB TTOJTHOTO CTOPAHMSI JKUJIKOTO U TBEPIOTO TOTLIMBA.
OrmpenenieHne SHTAIBIUU TPOIYKTOB CTOPaHUs Ha BBIXOJIE U3
TEITOOOMEHHBIX CTYIIEHEH, BXO/ISIINX B COCTaB KOTJIoarperara.
Pacuér Temneparypsl ropeHust
9 TemmepaTypsI ropeHus Ompenenenue TeMIepaTypbl TOpeHus: (3Kapormpou3BOAUTEIHHOCTH,
Tontsa KaJIOpUMETPUUYECKOM, TEOPETUUECKOH, 1eHCTBUTEIHHOMN).
Br16op tumna u Br16op naporeneparopos JIKBp
12 KOJIMYEeCTBa Omnpenenenue konuyecTBa kotiaoarperaroB JIKBp nnst korenbHOM
KOTJIOarperaToB
. | AspoauHamuydeckuii pacuéT BOJIOTPYOHOTO MapoOBOro KoTiaoarperaTa
17 ABP?HHHaMquCKHH BuyrpukorioBas aspoguHamuka. MeToauka a3poJIMHaAMHUYECKOTO pacyéTa.
pacteT KOTI0Arperara | ppenenenne noTeph AaBICHNS B ra30X0/1aX KOTIOArperaTa
[TonGop ra30ropeNnovYHbIX YCTPOUCTB
21 T'asoropenounbie MeTtoauka moadopa ra3oropeioqyHoro yCTporucTBa A KOTJIOB MaIol U

YCTpOICTBA




cpenneit MmouHOCTH. OCHOBHBIE MOAXO/IbI K MPOEKTUPOBAHUIO CUCTEMBI
nojiayu Bo3ayxa k ropenkam. Koncrpykuus cuctembl. OcoOeHHOCTH
a’POJMHAMUYECKOTr0 pacy€Ta CUCTEMBI MTOAa4d BO3/1yXa K TOPEIIKaM.

24

Pacuét TermioBoro
OaylaHca KoTJiioarperara

Pacuér TeruioBoro Oananca KoTiioarperara

3anaua TerIoBbIX pacuéToB. [loBepoUYHbIC U KOHCTPYKTUBHBIC PACUETHI.
AJNTOPUTM COCTABJICHUS YPaBHEHUS TEIJIOBOTO OaJlaHCa MapoBOTO KOTJIA
«/IKBp». YpaBuenue ooparroro 6ananca, onpenenenue KI1/] (6pyrro)
KoTJI0arperara. MeToauKa onpeaeeHus MOTEPh TEIUIOTHL: ¢ YXOISIIUMHU
ra3amMi, XMMUYE€CKUM ¥ MEXaHUYECKUM HEJI0)KOTOM, C IMOTEPSIMH Yepe3
Hapy>KHBIC OTPAXKIICHHS, U BBITPY)KAEMbBIM M3 TOTIKH IIUIAKOM.
OnpezeneHne 4acoBOro pacxo/ia TOIUIHBA.
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TennoBoi pacyéT TONKU

TennoBo# pacuy€T TONKU

OcHoOBHas 3a1a4a MOBEPOYHOI0 TEIJIOBOTO pacy€Ta TONKHU. AJITOPUTM
MOBEPOYHOTO TEIUIOBOTO pacuéra Tonku. CocTaBlIeHUE TaOJIUIIBI JAHHBIX
KOHCTPYKTUBHBIX XapaKTEPUCTUK TOIKHU, TPEOYIOMIUXCS ISl BBITOJHEHUS
TEII0BOro pacuéra. Onpeaenenue pacu€THONU TeMIIepaTypbl IPOIYKTOB
CrOpaHus Ha BBIXO/JIC U3 TOIKH.
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TennoBo# pacuér
KOHBCKTHUBHBIX
IIOBEPXHOCTEH Harpesa

TermoBol pacyéT KOHBEKTUBHBIX ITOBEPXHOCTEN HarpeBa

OcHoOBHas 3a71a4a MOBEPOYHOT0 TEIJIOBOTO pacuéTa KOHBEKTUBHBIX
MMOBEPXHOCTEH HarpeBa. AITOPUTM MOBEPOYHOTro pacuéra. CocTaBlICHUE
TaOIHIIBI TAHHBIX KOHCTPYKTUBHBIX XapaKTEPUCTUK KOHBEKTHUBHBIX
MOBEPXHOCTEN HArpeBa, TPEOYIOMIMXCS JIJISl BHIOIHEHUS TETIIOBOTO
pacuéra. OnpeneneHue pacu€THON TeMIEpaTyphl IPOAYKTOB CrOPAaHUS HA
BBIXOJI€ U3 KOHBEKTUBHBIX [MIOBEPXHOCTEW HArpeBa.
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TerioBoi pacuér
BO3/IyXOIO0rpeBaTes

TennoBo# pacuéT BO3AyX0MHOA0TPEeBATEIIS

OcHoBHasl 3a/1a4a IOBEPOYHOT0 TEIJIOBOIO pacuéTa
BO3/yXOIOAOrpeBareisi. ANIrOpUTM IOBEpOoYHOro pacuéra. CocraBieHue
Ta0IHIIBI TAHHBIX KOHCTPYKTUBHBIX XapaKTEPUCTUK
BO3/IyXOIOJ0IPEBATENS], TPEOYIOLIUXCS ISl BHIITOJHEHUS TETIOBOTO
pacuéra. Onpesenenue pacy€THON TeMIepaTyphl IPOIYKTOB CrOpaHus Ha
BBIXO/JIE€ U3 BO3AYXOIOJOTPEBATEIIS.

28

TermoBou pacyér
HKOHOMaM3epa

TeruoBol pacyér sKOHOMam3epa

OcHoBHas 3a71a4a KOHCTPYKTUBHOIO TEIJIOBOTO pacuéTa I3KOHOMai3epa.
ANTOPUTM KOHCTPYKTUBHOTO pacuéra. CocTaBiieHrne TaOIUIIbI JaHHBIX
KOHCTPYKTUBHBIX XapaKTePUCTUK SKOHOMai3epa, TpeOyrOImuxcs s
BBINIOJIHEHM S TEINIOBOTO pacuéra. OnpezaesieHne pacy€THON MII0IIAIx
TEeIUIoNepeatoleil MOBEPXHOCTH PeOPUCTHIX TPYO dIKOHOMAaM3epa.
Omnpenenenre KOHCTPYKTUBHOTO PACIIONIOKEHHS U KOJTHUYECTBA TPYO B
pAdy, a TakXKe PIOB TPYO M YHCIO KOJIOHOK AKOHOMai3epa.

29

AHanu3 pe3yiabTaToB
pacuéra. [IpoBepka
CXOaAUMMOCTH OaaHca.

AHanu3 pe3ynbTaTtoB pacuéta. [IpoBepka cxoqumoctu H6anaHca.
AJ'IFOpI/ITM YHCJICHHOTO OIIPEACTICHUS HEBA3OK 110 TCIIJIOBOCIIPHUATHUIO U
IPUPALICHUIO SHTAIBIIMKA HArpeBaeMoro TerioHocurens. OnpeneneHue
a0COIIOTHBIX U OTHOCUTENLHBIX HEBSI30K.

32

AdpoauHaAMUYECKHUN
pacuér naporeseparopa

AsponrHaAMHYECKU pacuéT maporeHepaTopa
AspoanHamuueckuil pacuét nmaposoro kotioarperara JIKBp

36

IIponyBka
KOTJIOATPEraToB

Pacuér nponyBku
CocraBieHue consiHOTo OajaHca U onpeAeNieHUe BEINYNHBI TPOIYBKH U
pacxoza npoJyBOYHOM BOJIBI.

41

CucreMsl mogayu
BO3J/lyXa Ha TOPECHHE

Cucremsl mofaun BO31yxa Ha TOPEHHE

Oco0eHHOCTH MTPOEKTUPOBAHUSI CHCTEMBI [T0JIaYH BO3AyXa Ha TOPEHHUE.
AspoauHamMuueckuil pacuéTr cucteMbl. BoiOop TSIrogyTheBoro
000pyT0BaHUs.

42

CucreMsl

CucreMsl JpIMOYIaI€HUS KOTEIbHON




OcHoBHBIC NoAXOAbI K IPOCKTUPOBAHUIO CUCTEMbI AbIMOYAAJICHHUS].

ABIMOYIATICHHAL KoncTpykiust cucteMbl. A3poIuHaMUYECKUI pacuEéT CUCTEMBI
KOTCILHBIX ApIMOyiaieHus. BeIOop mpIMococa U ABIMOBOM TPpyObI
ATtmochepHble ITon60op KOIOHKOBOIO aTMOC(hEPHOro 1ea’paTopa
16 KOJIOHKOBBIE U ITon6op KOMOHKOBOIrO aTMOC(EpPHOro ea’paTopa
0ECKOJIOHKOBBIE
JIea’spaTopsbl
Temn000MeHHbIE TennooOMeHHbIE annapaThl, HACOCH U HHXXEKTOPBI
48 anmapartsl, Hacockl 1 | [10100p HACOCOB CHIPOI BOJIBL, U TEMIOOOMEHHBIX ANAPaToOB JUIs MApOBOM
MHKEKTOPBI OTONUTEJILHO-ITPOU3BOICTBEHHON KOTEJIBHOM.
49 PacumpurensHple 6aku | Pacimpuresnbrbie 6aku

U 3alopHasi apMaTypa

[Tox6op pacumpuTensHOro 6aka

5.3. JlaboparopHbie pabOThI

HaumenoBanue paszjena

pﬁn U TeMBI J1a00pPaTOPHBIX HaumenoBanue u copepxkanue 1a00paTOpHBIX padoT
pabor
CHCTEMBI ITOIAYH Omnpe/eneHre CKOPOCTH JIBHIKEHHUS BO3/yXa B BO3IyX0BOIaX
4 BO3/yXa Ha ropenne | YlccieoBanue Ha 1abopaTOPHOM CTEHAE
41 CucreMbl oJJauu OHpG[[GJIeHI/Ie NOTCPpHU AABJICHUA B CUCTEMC 110Ja4Y1 BO31yXa
BO3/yXa Ha TOpEHUE HBMepeHHﬂ Ha Ha60paTOpHOM CTCHIC
a1 CHCTeMBI TIO1auK HccnenoBanus pexxuMOB padOTy KOTJIOArPEraToB

BO3yXa HAa T'OPCHUC

Hccnenosanus Ha BUPTYAJIbHOM na60paTopHOM CTCHAC

5.4. CamocTosTenbHas paboTa 00y4aroMXCs

Ne | HaumeHoBaHue pazjena N
I ConeprkaHre caMOCTOSTEIbHON paboThI
Marepuanbblii 6ananc | MarepuanbHbIA OanaHC rOPEHUs ra30BOr0 TOILIMBA
7 TOPEHHSI Ta30BOT0 [ToaroroBka Kk MpakKTUYECKOMY 3aHSATHIO, BHIMOJIHEHUE PACUETOB.
TOILIMBA
MarepuanbHblii Oananc | MarepranbHbli 6agaHC TOPEHUs KHUJKOTO U TBEPAOTO TONINBA
8 ropenus kuakoro 1 | [1oAroToBKa K NpakTHYECKOMY 3aHATHUIO, BHIIIOJTHEHUE PACUETOB.
TBEPAOrO TOIUIUBA
9 Temmneparypsl TOpeHus Pacuér temnepartypsl ropeHus
TOIJINBA [ToaroroBka Kk MpakTUYECKOMY 3aHATHIO, BBIITOJIHEHUE PACUETOB.
Br160op Tuma u IToaroToBka M BBIMOJIHEHUE PACYETOB
12 KOJINYECTBA Omnpenenenue konuyecTBa KotioarperaroB JIKBp nns korenbHOM
KOTJIOArperaToB
17 AsponmHamudeckuii | ADPOJAMHAMUYECKHHI Pacy€T BOAOTPYOHOTO MapOBOro KOTIoarperara
pacuér kotnoarperata |[IOArOTOBKA K MPAaKTHIECKOMY 3aHSTHIO, BBINIOIHEHNE PACIETOB.
21 [a30ropenounsie [Toa6op ra3oropenovHbIX YCTPOUCTB
ycTpoiicTBa [ToaroToBka Kk MPakKTUYECKOMY 3aHSATHIO, BHITTOJTHEHUE PACUETOB.
Pacuér TerioBoro Pacuér TenoBoro OanaHca KoTJioarperara
24 6ananca kotnoarperara |II0AroToBKa K MPaKTUYECKOMY 3aHSTHIO, BBIIIOJHEHHUE PaCYETOB.
. . TemoBo# pacu€T TONKU
25 | Tennosoii pacu€r ToMKH [ToaroroBka Kk MpakTUYECKOMY 3aHATHIO, BBIITOJIHEHUE PACUETOB.
TeruoBoi pacuér TennoBol pac4€T KOHBEKTUBHBIX TIOBEPXHOCTEN HarpeBa
26 KOHBEKTHBHBIX [ToaroToBka Kk MPakKTUYECKOMY 3aHSTHIO, BHITTOJTHEHUE PACUETOB.
IMOBEPXHOCTEN Harpesa
97 Tennosoii pacuér TenmoBoi pacyéT BO3AyXOMOAOTPEBATEINS

BO3JTyXOITO0TPEBATEIS

HO)IFOTOBKa K IPaKTUYECKOMY 3aHATHUIO, BBIITOJTHCHUEC paC‘IéTOB.




TermoBol pacyér

TermoBol pacyér sKOHOMai3epa

28 SKOHOMaii3epa IToaroroBka Kk MPakTUYECKOMY 3aHSATHIO, BHIITOJIHEHUE PACUETOB.
Amnamus pesynbratoB | AHanu3 pe3ynpTatoB pacuéra. IIpoBepka cxoxumoctu OanaHca.
29 pacuéra. ITpoBepka  |IloaroroBka k MpakTU4YECKOMY 3aHATHIO, BBIIIOJIHEHUE PACUETOB.
CXOJIMMOCTH OaJiaHca.
39 AsponnHamuueckuii | ADPOJIMHAMUYECKUH Pacy€T naporeHeparopa
pacuéT maporeneparopa |l10AroTOBKa K IPAKTUYECKOMY 3aHSTHIO, BBIIOJIHEHUE PACUETOB
36 ITpoayBka Pacuér npoayBku ]
KOTJIOArperaTos [ToaroToBKa K MPAaKTUYECKOMY 3aHATHIO, BHITTOJIHCHHE PACYETOB.
a1 CucreMsbl nojgadu CucreMsl nmoJa4u BO3aAyxa Ha rOpCHUC
Bo31yxa Ha ropeHne | [[OAroTOBKA K IIPaKTHYECKOMY 3aHATHIO, BBIIIOIHEHHE PACYETOB.
a1 CucreMbl IoJgauyu Onpez[eﬂeHHe CKOPOCTHU ABUKCHHA BO3AYXa B BO3JYX0OBOAAX
BO3/yXa Ha roperne | lloaroroska oryéra mo nabopatropHoit pabote
41 CHUCTEeMBI MO1au1 OrnpeziesieHre MOTEPH JAABJICHHS B CUCTEME TI0/1aYl BO3/IyXa
BO3/1yXa Ha TOpEHUE HOI[FOTOBKa oTuéTa 10 J'Ia60paTOpHOI71 pa60Te
41 CHCTEMBI ITOIaYH HccnenoBanust peskMMOB padOTy KOTJI0ArperaToB
BO3yXa Ha ropene | lloaroroBka oruéra no 1abopaTopHoii pabore
ArMochepHbie [Tox6op KoIOHKOBOTO aTMOC(hEpPHOTO J1ea’paTopa
46 KOJIOHKOBBIE U [ToaroToBKa K MPakKTUYECKOMY 3aHSITHIO, BHITTOJIHEHHE PACUETOB.
OECKOJIOHKOBBIC
JIea’paTopsl
TennooOmeHHbIE TennooOMeHHbIE anmnaparsl, HACOCHI U HHKEKTOPBI
48 anmaparsl, Hacocsl B | II0AroToOBKa K MPaKTUYECKOMY 3aHATHIO, BBIIIOJIHEHHE PACYETOB.
WHKCKTOPBI
49 PacuipuTenbhble 6aku | PaciuupurensHbie 6aku

U 3allopHas apMarypa

IToaroroBka k MMPaKTUICCKOMY 3aHATHIO, BBIIIOJIHCHUC paC‘léTOB.




6. MeToguveckne MaTEePHAJIbI 1JIs1 CAMOCTOATEIbHON padoThl 00y4aIOIIMXCS N0 AUCHUIIHHE
(Moay110)

B 06beM camocTosITeNbHOM paObOThI IO TUCIUTUIMHE BKIIFOUAETCS CIEAYIOIIEE:

- U3YYEHUE TEOPETUUYECKUX BOIIPOCOB 10 BCEM TEMaM JUCLIUIIIINHBIL;

- MOATOTOBKA K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHSATHSIM;

- HOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- BBIIIOJIHEHUE KYPCOBOI'O IIPOEKTA;

- IOArOTOBKA K 3K3aMEHAM.

CaMocrosTenbpHast paboTa Hall pa3aeaMi KypCOBOTO MPOEKTHI BHIMOIHICTCS ¢ TPUMEHEHHUEM
KOMIBIOTEPHBIX MPOTPAMMHBIX KOMITJIEKCOB JIN0O B JOMAITHUX YCIOBUSX, THOO (IIPU UX OTCYTCTBHUH) B
KOMIIBIOTEPHBIX KJIAaCCaX YHHUBEPCUTETA.

[IporpamMoi JUCHHUIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JIEKIIMOHHBIX 3aHATHI, HA KOTOPBIX
BBIJIACTCSl OCHOBHOUM CHCTEMATH3WPOBAHHBIN TEOPETUIECCKII MaTepHall, MPAaKTHUECKUX U TaOOPATOPHBIX
3aHATHUH, IPEANOJIAraloIMX 3aKPEIVIEHUE U3YYEHHOTO TEOPETUYECKOT0 MaTepralia Ha MPAKTUKE U
dhopMHpoBaHKE Y 00yJaOIIUXCS HEOOXOIMMBIX 3HAHUH, YMEHHI M HaBBIKOB. KpoMme TOro, BaKHEHIIINM
ATAOM U3YYCHUs AUCIUILTUHBI SBISETCS CaMOCTOATEIbHAs padoTa 00ydaromuXcsi ¢ UCIOIB30BaHUEM BCEX
CPEJICTB M BO3MOXXHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

3a510roM yCHEeIIHOTO OCBOCHHUS TUCIUILIMHBI ABJISETCS 00s13aTEIbHOE MMOCCIICHUE JICKITMOHHBIX,
MIPaKTUYECKHUX U JTa0OPaTOPHBIX 3aHATHH, TaK KaK MPOITYCK OJHOTO (TeM 0oJiee, HECKOIbKHUX ) 3aHATHI
MOET OCJIO’)KHUTh OCBOCHHE pa3JeoB Kypca. Ha nmpakTuueckux 3aHsITUAX MaTepuall, U3JI0KCHHBIN Ha
JIEKIUAX, 3aKPEIJIAECTCS B paMKaX BBIIOJIHEHUS MPAKTUUYECKUX 3aJIaHUi, pealin3alii MHAUBUIYaIbHBIX
3aIaHUi B Ipyrux GopM, mpeaycMoTpeHHbix PIT/I.

[Ipuctymas K U3y4eHHUI0 TUCIUILIMHBI, HEOOXO0IUMO B TIEPBYIO OYEPEIh 03HAKOMHUTHCS C
conepxanueM PITJ] mist ctyaeHTOB 0UHO#M (hopMBl 0OYUCHHS, a TAKKE METOIMYECKUMH YKa3aHUSIMH T10
OpraHU3aIMy CaMOCTOSATEILHON PaOOThI U MOATOTOBKH K MPAKTHYCCKUM U J1a0OPaTOPHBIM 3aHATHSIM.

[Ipu moATrOTOBKE K MPAKTHUYECKUM 3aHATHAM M B PAMKaX CaMOCTOSATEILHON paOOThI 110 U3YYCHHUIO
JTUCIUTIINHBI 00yJYaroImuMCcsi HE00X0IUMO:

- IOBTOPHUTH 3aKOHCTICKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITUU MAaTepHUal U JIONIOJIHUTD €r0 C
Y4ETOM PEKOMEHI0BAaHHOM IO JAHHOW T€ME JINTEPATYPHI;

- IIPY CaMOCTOSITEIbBHOM M3Y4€HUU TEOPETUUECKON TEMBI CieiaTh KOHCIEKT, UCTI0JIb3Ys
pexoMeHoBaHHbIe B PIIJ] ncrounuku;

- BBITIOJIHUTh MPAKTUYECKUE 3aJIaHUS B PAMKaX U3y4aeMOU TEMBI,

- OTBETUTH Ha KOHTPOJBbHBIE BOMPOCHI MO TeMe, UCToNb3ys MaTepuansl @OC, mubo rpymnmnoBbie
WHAUBUAYAIBHBIC 33JJaHUs, TOATOTOBJIECHHBIE TTPETO/IABATEIIEM;

- IOATOTOBUTHCS K MIPOBEPOUHOM paboTe, MPeayCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

- HOATOTOBUTHCS K MPOMEKYTOYHOM aTTECTALIMH.

Wtorom n3yueHus QUCHUIIIIMHBI SBISETCS YK3aMEH. JK3aMEH MTPOBOJIUTCA M0 PACTIMCAHUIO CECCUU.
dopma MpoBeIeHHs K3aMeHa — TeCTUpoBaHue B Moodle (TeopeTndeckue BOMPOCH ISl TPOBEICHHUS
MIPOMEKYTOUYHOM aTTECTAIIMHM 00YJAIOIINUXCS U MPAKTUYECKUE 3aaHUS ISl IPOBEICHUS TPOMEKYTOUHOM
aTTectauuu oOyuaromuxcs). CTyIeHThI, HE MPOIIEIINe aTTECTALUIO 110 TPAPUKY CECCUU, TOJKHBI
JIMKBUJIUPOBATH 33/I0JKEHHOCTh B YCTAHOBJIIEHHOM ITOPSIKE.

7. OneHOYHBIE MAaTePHAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMy O0YYAKOIIMXCS MO JMCHUILIMHE (MOYJII0)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TANOB UX (POPMUPOBAHUS B IIPOLIECCE OCBOEHUS JUCIUILTNHBI

Kon u HanmeHoBaHue
Ne KoHTponmpyemsle pa3aesnsl JUCHUATIIINHBL N Bun onenounoro
MHJMKATOpa KOHTPOJIUPYEMOU
n/m (Mozys) cpencTaa
KOMIIETEHIINH
TeopeTnueckue
BOIIPOCHI JUIs SKCTIpeCC-
OO6mwme cBeieHus 00 YHEPTETUUECKUX ompoca
1 [uctounukax. OCHOBHBIE TEHACHIIUN UX Teoperuueckue
pa3BUTHUS BOIIPOCHI IS
MIPOBEICHUS
MIPOMEKYTOUHOMN




aTTecTanuu
00yJaronmxcs

DOHeprerudeckue pecypcbl. OCHOBHbIE TYTH
Y BO3MOKHOCTH UX HCIIOJIb30BAHUS

Teopetnueckue
BOIIPOCHI JUIs SKCIIpeECC-
onpoca
TeopeTnueckue
BOIIPOCHI JIs
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTecTalluu
00yJarImuxcs

CocTraB 1 OCHOBHBIE CBOMCTBA
OpFaHI/I‘-IeCKOI‘O TOIIJINBA

TeopeTnueckue
BOITPOCHI JJIs1 dKCIIpecc-
omnpoca
TeopeTnueckue
BOITPOCHI JJIsA
IIPOBEICHUS
MPOMEKYTOUHON
aTTecTaluu
00y4armuxcs

TBépI[OG, KHUIKOC U ra30BOC TOIIIINBO.
OCHOBHBIE CBOMCTBA.

Teopernueckue
BOITPOCHI JJIsI KCIIPecc-
ompoca
Teoperuueckue
BOIPOCHI IS
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTalluu
00yJaronmxcs

OCHOBBI TEOPHH TOPEHUS

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIPOCHI I
MIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yJaronmxcs

CKOpOCTB XHUMHUYECKOH pCaKknu ropcHus

Teopetnueckue
BOIIPOCHI JUIs SKCIIpECC-
ornpoca
Teopetnueckue
BOIIPOCHI JJIs
MIPOBEACHUS
MIPOMEKYTOUHOMU
aTTecTaluu
00y4Jarmuxcs

MatepuanbHbIi OalaHC TOPEHUs Ta30BOTO
TOIUIMBA

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI IS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yJaronmxcs




MatepuanbHblii 6alaHC TOPEHUs KUAKOTO U
TBEPAOrO TOILJINBA

TeopeTnueckue
BOIIPOCHI JUIs SKCIIpECC-
onpoca

Teopetnueckue
BOIPOCHI JIs
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTecTaluu
00ydJarImuxcs

TemmnepaTypsl rOpeHUs TOIUIMBA

TeopeTnueckue
BOIIPOCHI JUIs SKCIIpECC-
orpoca
TeopeTnueckue
BOIIPOCHI IS
MIPOBECHUS
MPOMEKYTOYHOMN
aTTecTaluu
00y4Jarmuxcs

10

KorensHbie arperarbl UXx TEJI000MEHHEIE
QJICMCHTHBI 1 HAa3HA4YCHUC

Teoperuueckue
BOITPOCHI JJIsI KCIIPecc-
ompoca
Teoperuueckue
BOIIPOCHI IS
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTalluu
00yJaronmxcs

11

TenaoBbie CXEMBI KOTEIbHBIX

Teopernueckue
BOITPOCHI JJIs1 dKCIIpecc-
ompoca

Teopernueckue
BOIIPOCHI JJIst
MIPOBEICHUS
MIPOMEKYTOUHOMU
aTTecTaluu
00y4Jarmuxcs

12

BLI60p THUIIAa U KOJIMYCCTBA KOTJIOArpe€raTtoB

Teopernueckue
BOIIPOCHI JUIs DKCIIpECC-
ornpoca

Teopetnueckue
BOIIPOCHI JIs
MIPOBEACHUS
MIPOMEKYTOUHOMN
aTTecTaluu
00y4Jarmuxcs

13

quy'HHO-CCKI_II/IOHHBIC KOTJIBI MaJIOH
MOIITHOCTH

Teopernueckue
BOIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI IS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
00ydJaronmxcs

14

[TapoBbie u Bogorpeiinbie BOJOTpYOHbIE
KOTJIBI

Teopetnueckue
BOIPOCHI JUIs SKCIIpecc-




orpoca
TeopeTnueckue
BOIIPOCHI IS
MIPOBEICHUS
MIPOMEKYTOYHOMN
aTTecTaluu
o0ydJaronmxcs

15

[TapoBbie 1 BOAOTpEUHEIE )KapOTPYOHBIS
KOTJIBI

TeopeTnueckue
BOIIPOCHI JUIs SKCIIpECC-
orpoca
TeopeTnueckue
BOIPOCHI JJIs
MIPOBECHUS
MPOMEKYTOYHOMN
aTTecTaluu
00ydJaronmxcs

16

KOHI[CHC&HI/IOHHI)IC KOTJIBI

Teoperuueckue
BOITPOCHI JJIsI KCIIPecc-
ompoca
Teoperuueckue
BOIPOCHI IS
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTalluu
00yJaronmxcs

17

A3pOI[HHaMH‘IeCKHﬁ pacqéT KOoTJIoarperara

Teopernueckue
BOITPOCHI JJIsI dKCIIpecc-
omnpoca

Teopernueckue
BOIIPOCHI JJIst
MIPOBEICHUS
MIPOMEKYTOUHOMU
aTTeCTalu
00y4Jamuxcs

18

Tonku JJIs1 CJIOECBOI'O CXKUTaHUA TBépI[OFO
TOIIJIMBa

Teopernueckue
BOIIPOCHI JUIs DKCIIpECC-
ornpoca

Teopetnueckue
BOIIPOCHI JJIs
MIPOBEACHUS
MIPOMEKYTOUHOMU
aTTecTaluu
00y4Jarmuxcs

19

Tonku kumsmero ciuosi. Buxpepsie u
[UKJIOHHEIE TOITKHA

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIPOCHI JJIs
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
00ydJaronmxcs

20

KamepHbie Tonku

Teopetnueckue
BOIIPOCHI JUIs SKCIIpECC-
omnpoca

Teopernueckue




BOIIPOCHI JJIs
MIPOBEACHUS
MIPOMEKYTOUHOMN
aTTecTalluu
00y4JarIUXCs

21

["azoropenouynbie ycTponcTBa

TeopeTnueckue
BOIIPOCHI JUIs SKCIIpECC-
orpoca
TeopeTnueckue
BOIIPOCHI JJIs
MIPOBECHUS
MPOMEKYTOYHOMN
aTTecTaluu
00yJaronmxcs

22

JKuaKOTONIMBHBIE TOPEIIOYHBIE YCTPOUCTBA

Teopetnueckue
BOIIPOCHI IS SKCIIpECC-
onpoca
Teopetnueckue
BOIIPOCHI IS
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTalluu
00yJaronmxcs

23

[IputeyroNbHbIE 1 KOMOMHUPOBAHHBIC
rOpEJIOYHBIE YCTPOUCTBA

Teopernueckue
BOITPOCHI JJIsI dKCIIpecc-
ompoca
Teopernueckue
BOIIPOCHI JJIs
MIPOBEACHUS
MIPOMEKYTOUHOMU
aTTeCTalu
00y4armuxcs

24

Pacuér TenoBoro 6ananca KoTJIoarperara

Teopernueckue
BOIIPOCHI JUIs DKCIIpECC-
ornpoca
Teopetnueckue
BOIIPOCHI JIs
IIPOBEECHUS
MIPOMEKYTOUHOMU
aTTecTaluu
00y4Jarmuxcs

25

TenmoBol pacyéT TONKU

Teopernueckue
BOIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI IS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yJaronmxcs

26

TenmoBol pacyéT KOHBEKTUBHBIX
ITOBEPXHOCTEN Harpesa

Teopernueckue
BOIIPOCHI IS HKCIIpecc-
ornpoca
Teopernueckue
BOITPOCHI IJIA
IIPOBE/ICHUS




MIPOMEKYTOUHOMN
aTTeCTaluU
00yJaronmxcs

27

TemnoBoii pacuéT BO3AyX0IOA0IpEeBaTENS

TeopeTnueckue
BOIIPOCHI JUIs SKCIIPECC-
orpoca
TeopeTnueckue
BOIIPOCHI JJIs
MIPOBECHUS
MIPOMEKYTOYHOMN
aTTecTaluu
00yJaronmxcs

28

TeruoBoi pacd€r sKOHOMaM3epa

Teopetnueckue
BOIIPOCHI IS SKCIIpECC-
ornpoca
Teopetnueckue
BOIIPOCHI JJIs
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTalluu
00yJaronmxcs

29

Amnanus pe3ynbTatoB pacuéra. [IpoBepka
CXOJIMMOCTH OajaHca.

Teopernueckue
BOITPOCHI JJIsI dKCIIpecc-
ompoca

Teopernueckue
BOIIPOCHI JJIsA
MIPOBEICHUS
MPOMEKYTOUHON
aTTecTaluu
00y4armuxcs

30

KypcoBoii nmpoekt

Teopernueckue
BOIIPOCHI JUIs DKCIIpECC-
ornpoca

Teopetnueckue
BOIPOCHI JJIs
IIPOBECHUS
MIPOMEKYTOUHOMU
aTTecTaluu
00y4Jarmuxcs

31

DK3amMeH

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI IS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yJaronmxcs

32

AspoarHaMUYeCKU pacuér
raporeseparopa

Teopetnueckue
BOIIPOCHI JUIs SKCIIpECC-
ompoca

Teopetnueckue
BOIPOCHI JJIs
MIPOBEACHUS
MIPOMEKYTOUHOMU
aTTecTaluu




00yJaronmxcs

33

Y TUnuU3aTopsl TEMIOTHl YXOAAIINX Ia30B.
[ToBepxHOCTH HarpeBa KOTJIOB,
naporeperpeBarenu

TeopeTnueckue
BOIIPOCHI JUIs SKCIIpeCcC-
orpoca
TeopeTnueckue
BOIIPOCHI JJIs
MIPOBECHUS
MIPOMEKYTOYHOMN
aTTecTaluu
00yJaronmxcs

34

OOMypoBKa KOTJIOB. B3pbIBHBIC 1
OpCaAOXpaHUTCIbHBIC KilallaHa, JICCTHUIbI,
IUTOIIAJIKH, TAPHUTYpPa KOTJIoarperara.

Teopetnueckue
BOIIPOCHI I SKCIIpeECC-
onpoca
Teopetnueckue
BOIPOCHI JIs
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCcTalluu
00yJaronmxcs

35

bapabanb! koTnoarperaToB

Teopernueckue
BOITPOCHI JJIsI SKCIIpecc-
ompoca

Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
MPOMEKYTOUHON
aTTecTaluu
00y4Jarmuxcs

36

Hpoz[yBKa KOTJIoarperaTroB

Teopernueckue
BOIIPOCHI JUIs SKCIIPECC-
ornpoca

Teopetnueckue
BOIIPOCHI JIs
IIPOBECHUS
MIPOMEKYTOUHOMN
aTTecTaluu
00y4Jarmuxcs

37

TonnuBocHaOxeHne ra3uUIUPOBaHHBIX
KOTEJIbHBIX

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIPOCHI I
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
00ydJaronmxcs

38

TomnnBocHaOXeHNE HKUIKOTOIINBHBIX
KOTEJILHBIX

Teopetnueckue
BOIIPOCHI JUIs SKCIIpECC-
omnpoca

Teopetnueckue
BOIPOCHI JJIs
MIPOBEACHUS
MIPOMEKYTOUHOMN
aTTecTalluu
00y4Jarmuxcs

39

TomnBocHaOX)eHNE TBEPAOTOTUTUBHBIX

TeopeTnueckue




KOTCJIBHBIX CJIOCBOI'O CXKUT'aHUSA TOIIJIMBaA

BOIIPOCHI [T SKCIIpeCC-
orpoca
TeopeTnueckue
BOIIPOCHI IS
MIPOBECHUS
MPOMEKYTOUHOMN
aTTecTaluu
00ydJaronmxcs

40

TomnmuBocHaOXKeHNE NBUICYT'OJIBHBIX
KOTCIBbHBIX

TeopeTnueckue
BOIIPOCHI IS SKCIIpECC-
onpoca
Teopetnueckue
BOIPOCHI JIs
MIPOBEICHUS
MIPOMEKYTOUHOMU
aTTecTaluu
00y4JarImuxcs

41

Cucremsl noaavu BO3ayXxa Ha TOpEHUC

Teopernueckue
BOITPOCHI JJIsI SKCIIpecc-
omnpoca

Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
MPOMEKYTOUHOMN
aTTecTaluu
00y4Jarmuxcs

42

CucreMsl ABIMOYAAJICHUSA KOTCJIbHBIX

Teoperuueckue
BOIIPOCHI IS SKCIIpecC-
onpoca
TeopeTnueckue
BOIPOCHI I
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTaIuu
00yJaronmxcs

43

Cucremsnl IIJIAKO30JI0YJaJICHUA KOTCIIbHBIX
CO CJIOCBBIM CXKUTAHUCM TOIIJIMBA

Teopernueckue
BOIPOCHI JIs SKCIIpecc-
orpoca
Teopernueckue
BOIPOCHI I
MIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yJaronmxcs

44

CHCcTeEMBI OYHNCTKH JABIMOBBIX I'a30B OT
YHOCOB

Teopetnueckue
BOIIPOCHI JUIs SKCIIpECC-
ornpoca

Teopetnueckue
BOIIPOCHI JJIs
MIPOBEACHUS
MIPOMEKYTOUHOMN
aTTecTalluu
00y4JarImuxcs

45

MeTo/1bl OUHUCTKH IBIMOBBIX Ta30B OT
Bpeaubix uHrpenuenToB (NOX u SOX)

Teopernueckue
BOIIPOCHI IS SKCIIpecc-
ornpoca




Teopernueckue
BOIIPOCHI JJIs
MIPOBEACHUS
MIPOMEKYTOUHOMN
aTTeCcTalluu
00y4JarIuXCs

46

ATMOc]epHbIe KOJOHKOBBIE U
OECKOJIOHKOBBIE J1€a3PaTOPhl

Teopetnueckue
BOIIPOCHI IS SKCIIpECC-
onpoca
Teopetnueckue
BOIPOCHI JJIs
MIPOBEICHUS
MIPOMEKYTOUHOU
aTTecTalluu
00y4JarImuxcs

47

BaKYYMHbIe JACaspaTophbl

TeopeTnueckue
BOITPOCHI JJIsI dKCIIpecc-
omnpoca
Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
MPOMEKYTOUHON
aTTecTaluu
00y4armuxcs

48

TemnooOMeHHBIE alraparbl, HACOChI U
HHIKXCKTOPBI

Teoperuueckue
BOITPOCHI JJIsI KCIIPecc-
ompoca
Teoperuueckue
BOIIPOCHI IS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCcTaIluu
00yJaronmxcs

49

PacmmpurenbHble 6aku U 3amopHast
apMaTypa

Teopernueckue
BOIIPOCHI JIs SKCIIpecc-
orpoca
Teopernueckue
BOIPOCHI 11
MIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yJaronmxcs

50

KypcoBoii npoekt

Teopetnueckue
BOIIPOCHI JUIs SKCIIpECC-
omnpoca
Teopetnueckue
BOIPOCHI JJIs
MIPOBEACHUS
MIPOMEKYTOUHOMN
aTTecTaluu
00y4Jarmuxcs

51

DK3aMeH

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
omnpoca
Teopetnueckue
BOIIPOCHI IJIS




MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTecTaluu
00yJaronmxcs

7.2. TunoBble KOHTPOJIbHBIC 3a/IaHUSI UJIM UHBIE MaTePUAJIbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,

HEOOXOIUMBIC JJIs1 OTICHKU 3HAHWI, YMCHHUI U HABBIKOB ¥ (WJIH) OTBITa MPO(PECCHOHAIBHOMN JIeITeTHhHOCTH,

XapaKTePU3YIOIINX ATAIbI (POPMUPOBAHUS KOMIIECTCHIIHN B MIPOIECCE OCBOCHUS TUCITUTUTHHBI
TEOPETUYECKHME BOITPOCHI AJIA SKCITPECC-OITPOCA

(s mpoBepKU ¢(hOPMUPOBAHHOCTH MHIUKATOPOB HocTrxkeHus kommerenmuu (ITK-1.1, TTK-1.2, TIK
-1.3,T1IK-1.4)

Tema 1: DHepreTnyeckre UCTOYHUKHU

1. Kakue cymiecTByroT criocoObl OJy4eHUs TEINIOBOW SHEPTUU?

2. Kakue ycTaHOBKHM CIIy>KaT JUJIsl HOJIY4eHHs TEIUIOBOW SHEPTUU U3 OPraHUYECKOro TOIIMBa?

3. OCHOBHBIE HaIlpaBJICHUS PA3BUTHSI TEILUIOTCHEPUPYIOIINX YCTAHOBOK?

4. Kakue sHepreTnyeckue HCTOUHUKH Ha3bIBAIOTCA BO3OOHOBIISIEMbIMU?

5. Kakue sHepreTuueckre HCTOYHUKHU SBIISIOTCS HEBO30OHOBISIEMBIMU ?

6. Kakue UCTOYHMKHU SHEPTUHU ABIISIOTCSA HEUCUEPHAaeMbIMU?

7. Kakue opueHTUPOBOYHBIE OLIEHKH pa3BEAaHHbIX 3aI1aCOB SHEPTETUUECKUX PECYPCOB, TPUPOJHOTO
ra3a, He)Tv, KAMEHHOTO YTIJIsl Ha MIaHeTe?

8. Kakue opueHTHUpOBOUHBIE OLICHKU Pa3BEIAHHBIX 3al1aCOB YHEPreTUYECKUX PECYPCOB, IPUPOJAHOTO
rasa, Hetu, kameHHOTO YISl B Poccuiickoit denepanun?

9. Kakue oCHOBHBIE EPCIIEKTUBBI Pa3BUTHUS TEIJIOHEPTETUKHU SABIISIFOTCS AaKTYaJIbHBIMH B
HacTosiiee Bpems?

10. Yto takoe TOLL?

11. Yo Takoe koTesbHas?

12. Kakue cymecTByIO MOJI0KEHHUS 10 OXpaHe IPUPOb] OT 3arpsiI3HEHUS IPONMCAHHBIE B
KoHcTutynuu u Apyrux 3aKkoHOJaTeNbHbIX akTax Pd?

13. Kakue cymiecTByrOT BO3MOXKHOCTHU U IyTH 3()(PEKTUBHOTO UCIIOIB30BAHUS BO3OOHOBIISIEMBIX
HMCTOYHHUKOB SHEPrun’?

14. Kakue cymiecTBytOT BO3MOXHOCTH U MMyTH 3()(PEKTUBHOTO UCIIOIB30BAHUS HEUCUEPITIAEMBIX
HMCTOYHHUKOB SHEPrun’?

Tema 2: TommBo

1. Uto Ha3bIBaeTCs TOMIUBOM?

2. Kakoe TOrIMBO Ha3bIBAETCSl €CTECTBEHHBIM U KaKHE OCHOBHBIE BEIIECTBA K HEMY OTHOCSTCS?

3. Kakoe TOmirMBoO Ha3bIBAETCSI UICKYCCTBEHHBIM U B YEM 3aKIIFOYAETCS €r0 IPUHIIUIUAIBHOE
OTJINYUE OT €CTECTBEHHOTO?

4. Yrto B cocTaBe TOIUIMBA HAa3bIBACTCS OayiacToM?

5. UTto o3HavaeT MOHATHE «pabdOUYMil COCTaB TOTLIIMBAY?

6. Kakne ocHOBHBIE rOprOYre KOMIOHEHTBI BXOAAT B COCTAB TBEPIOTO U KUAKOTO TOTIUBA?

7. Yt0 Takoe TerioTa CropaHus TOIIuBa?

8. UTo Ha3bIBaeTCs yCIOBHBIM TOIUIMBOM?

9. YUTO moHMMAaETCs O/ TEMIIEPATypOM BCIIBIIIKN TOTUIMBA?

10. Yro Ha3bIBaeTCA TEMIIEpaTypOi BOCIIIIaMEHEHUS TOILINBA?

11. Yto monpasymeBaeTcs Moj, CaMOBO3TOPAEMOCThIO TOIIIIUBA?

12. Yto Ha3bIBaeTCS NIJIAKOM?

13. YUto Ha3bIBaeTCS KOKCOM?

14. Kakyro posp Urpaer 30JbHOCTb TOILIMBA?

15. YUTo Ha3bIBaeTCS TEILIOBBIM SKBUBAJIEHTOM?

16. Kakoe TOIUIMBO SBIAETCS UCKOMAEMBIM U YEM OTJIMYAETCA OT HE HCKOIMAaeMoro?

17. Kakoe TominmBo Ha3bpiBaeTcs TOphom?

18. Yem Oypble yriiu Kak TOIIUBO OTINYAIOTCS OT KAMEHHBIX ?

19. UeM aHTpauMThI OTAUYAIOTCS OT KAMEHHBIX YIrjien?
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. KakumMu ocHOBHBIME 0COOEHHOCTSIMU 06HaﬂaIOT CJIaHIbI KaK TOIINIMBO B CPABHCHHH C

KAMEHHBIMH YTJISIMU?

Tema 3: Teopust ropeHust

O 031N N = W —

ke
DN B~ W —O

oKpac)?

16.
17.

18

19.
20.

21

22.

23

24.

25

26.

. UTto Ha3pIBaeTCs TOPEHUEM ?

. UTo Ha3BIBaCTCS «aKTHUBHBIM IICHTPOMY» XUMHYECCKOH pPEaKIIUU TOPCHUS?

. UTo Ha3bIBACTCS HEMOJHBIM CTOPAaHUEM TOILIMBA M Y€M OHO OTJIHWYACTCS OT IMOJIHOTO?
. KakoB coctaB Bo3gyxa?

. Uto omnpenenstoT 1o 3akoHy AppeHunyca?

. UTo Ha3BIBACTCS CTEXUOMETPUUECCKUM COOTHOIIEHUEM?

. Kakue peaknuu Ha3bIBaIOTCS AK30TEPMUUESCKUMHU?

. Kakue peakuiuu Ha3bpIBatoTCS SHAOTEPMUYECKUMU?

. Kak cka3pIBaeTcst Ha mpoliecce ropeHus BBEACHUE BEIICCTB-UHTHOUTOPOB?

. Kak cka3piBaeTcst Ha mpoliecce ropeHus BBEJEHUE BEIIECTB-KaTaAIN3aTOPOB?

. Kakoe ropenne HazpiBaercst nuPpy3noHHBIM?

. Kakoe ropenune Ha3pIBaeTCsi KHHETHYECKUM?

. Kakoe ropenne Ha3piBaeTcs cMemanHbIM (AU y3MOHHO-KHHETUICCKIM )?

. Kakue daxTopsl mpuBOIAT K 00pa30BaHUIO CAKUCTBIX YaCTHIL?

. Kakue daxrops! mpu ropeHnn ¢akeny nIpuaaroT CBETUMOCTD (SIPKO KENTHIN HITU KPaCHBIN

Urto 03HauaeT TePMUH «KPUTHUUYECKHIl TUaMETp TOPEHUSI»?

Urto Ha3bpIBaeTCsa HOPMaJIbHOWU CKOPOCTBIO PACIIPOCTPAHEHHUSI IIJIaMEHH?
. UTo Ha3BIBAIOT TEMIEPATYPOIl KapOIIPOU3BOIUTEIHLHOCTH?

Uto Ha3bIBaIO TEMIEPATypOr KaTOPUMETPUIECKOM?

Uto Ha3bIBaIO TEMIEPaTypOl TEOPETUUECKOM?

. UTo Ha3bIBAIOT TeMMepaTypor JeHCTBUTEILHON?

Uto Ha3bIBaeTCA TEOPETUUECKUM PACXOA0M BO3ayxa?

. UTo Ha3bIBaeTCs ACMCTBUTEIHHBIM PACX0I0M BO3ayxa?

Urto Ha3zbiBaeTCs KOAGHHUIIMEHTOM H30BITKA BO3yxa?

. KakoBa ponb koadduimenta n30biTka Bo31yXa B OpraHH3aI[ui KaueCcTBa COKUTaHUS TOTIINBA?
Ot uero 3aBUCUT KOAPHUITUEHT U30bITKA BO3AyXa?

Tema 4: KoTenbHbIie YCTAaHOBKHU UX CXEMBI U 3JICMCHTBI

AN RN —

7.
OTKPBITOH
8.
3aKpBITON
9.

10.
11.
12.
13.
14.
15.
16.
17.

. Kak korenpHbIe moapa3aenstoTes Mo BUy UCTIOIb3YEMOTO TEMJIOHOCUTENS?

. Kakue cyiecTBylOT KOTENbHBIE 110 BULY UCIIOIB3YEMOTO TOIIIUBA?

. Kakue ObIBaroT KOTE€NIbHBIC IO HA3HAUEHUIO?

. OCHOBHOE Ha3HAUYE€HHUE TONKH KoTioarperara?

. OCHOBHOE Ha3HaUYE€HHE KOHBEKTUBHBIX TOBEPXHOCTEN HarpeBa Kotjaoarperara?
. UTo Ha3bIBaeTCSI XBOCTOBBIMU TOBEPXHOCTSIMU Harpena?

. OCHOBHOE Ha3HauY€HHUE SKOHOMa3epa?

. OCHOBHOE Ha3HAY€HHE BO3AYXOIMOJ0rpeBaTes?

B uéMm npuHIMnuansHas 0COOCHHOCTh YCTPONCTBA TEIJIOBOM CXEMBI KOTEIBHOM C MOAKIIOUEHUE
TEIIOBOM ceTu?

B uéMm npuHIMnuansHas 0COOCHHOCTh YCTPONCTBA TEINIOBOM CXEMBI KOTEIBHOM C IMOIKIIOUCHHE
TEIIOBOM ceTu?

KakoBo HazHaueHue cernaparopa HelpepbIBHON MPOTYBKHU?

KakoBo HazHaueHHe moAorpeBaTesisi ChIpoi BOJIbI?

KakoBo Ha3HaYeHHE CUCTEMBI XHUMBOIOIIOATOTOBKH?

KakoBo Ha3HaueHne OXJIaUTEINs 1€a3pUPOBAHHON BOJIbI?

KakoBo HazHaueHue oxJaauTelsl BeIapa aea’paropa?

KakoBo HazHaueHne MUTATEIHLHOTO Jea’paTopa?

KakoBo HazHaueHue ceTeBoro aealparopa?

Kaxkoit Hacoc Ha3pIBaeTCs MUTATEILHBIM?

Kaxoii Hacoc Ha3bIBAETCS CETEBLIM?



18. KakoBo Ha3HaueHUE U B 4YEM OTIUYHUE PEIYKIUOHHON YCTAHOBKH OT PEAYKIIMOHHO-
OXJIAJIUTEILHOU YCTAaHOBKU?

19. Kakas cucrema TerIoCHa0KeHUs Ha3bIBACTCS 3aKPBITON U B UEM 3aKiIodyaeTcs e
MPUHIUIIAATIBEHOE OTIUYHE OT OTKPBITON?

Tema 5: [TapoBbie 1 BOAOTpEHHbBIE KOTJIBI MAJION U CPEHENH MOIIHOCTH

. Kak monpa3aensitorcst KOTJbI 0 TETUIOBOM MOIITHOCTH?

. Kak noapa3aCIAr0TCA KOTJIbI 110 TUITY KOMIIOHOBKH TCHJI006MCHHLIX HOBerHOCTefI HaneBa?
. Kak moapazaenstoTcst KOsl 1O mapaMeTpam TeIIOHOCUTENs?

. UTo Takoe KpUTHYECKOE JAaBJICHUE BOIbI?

. Kakue cy1iecTBytOT OCHOBHbBIE TUIIBI YyT'YHHO-CEKIIMOHHBIX KOTJIOB?

. B 4éM 0CHOBHOE KOHCTPYKTUBHOE OTJIMYHUE KAPOTPYOHBIX KOTIOATPETATOB OT BOJOTPYOHBIX ?
. B uém 3akmmrouaercs 3aada a3poguHaMHUYECKOr0 pacuéra KOTIoarperaton?

. Kakas HopmaTtuBHas BeTM4IrHA pa3psHKCHUS TOJDKHA IPUCYTCTBOBATH B TOMKAX BOJAOTPYOHBIX
KOTJI0arperarax paboTaromux Ipu aTMOC(hEepHOM JTaBICHUH?

0NN Nk W

Tema 6: Tono4yHble yCTpOKCTBA

1. Kakas Tonka Ha3bIBae€TCA KaMEpHOU?

2. Kakast Tonka Ha3bIBaeTCs CJIOEBOM?

3. Kakue TOnku Ha3bIBalOTCS PYYHBIMU?

4. Kakue TOIKHU Ha3bIBAIOTCS MOTyMEXaHUYECKUMU?

5. Kakue Tonku Ha3bIBaIOTCA MEXaHUYECKHUMMU ?

6. 1151 9ero mpou3BOIUTHCS MMOja4a BTOPUYHOTO BO3/yXa MO KOJIOCHUKOBYIO PEHIETKY?
7. YTO 03HAYAET TEPMHH «3€PKAJIO TOPCHUS»?

8. Kakne Tonku Ha3bIBaIOT «TOMKH KHUIIAIIETO CIIOS»?

Tema 7: ['openiounblie ycTpoiicTBa

1. Kakum o6pa3om opranusyercs CxKUranue rasza mno auddysnonaomy metomay?

2. Kakum o0pa3om opraHu3yercs CXKUTraHue ra3a o KHHETHUYeCKOMY MeTo1y?

3. Kakum 00pa3oM opraHusyercsi COKMraHue rasza rmno cMeneHHoMy (Iud G y3noHHO-KHHETUYECKOMY)
Meronay?

4. Kakue nanHple HEOOXOIMMO 3HATh IS MPABUIILHOTO MOA00pa ra30ropeioyHOro ycrponcTea’?

5. Kakue tunsl HOpCyHOK HCTIONB3YIOTCS B )KUAKOTOTUITMBHBIX TOpeKax?

Tewma 8: Pacuér maporenepaTopa HaChIIIIEHHOTO Mapa

. KakoBa ocHOBHas 3a/1aua TEIIOBBIX pacu€ToB?

. B uém 3axmrouaercs 3a1aya HOBEpOYHOro pacuéra’?

. B uém 3axmrouaercs 3a1aya KOHCTPYKTUBHOTO pacuéra?

. KakoBa 3ayiaga pacuéra TermnoBoro 6amxanca?

. Uro takoe KII/[ 6pyTTo?

. Uro Takoe KIIJ[ HeTTo?

. Kakue craTteu moteps BXOAST B COCTaB YpaBHEHHsI TEIIJIOBOTO OanaHca?
. KakoBa 3ayiaua TemioBoro pacuéra Tonku?

. Uto Takoe cTeneHb SKpaHUPOBAHUS TOTKU?

10. KakoBa 3aada T€mIOBOro pacuéta KOHBEKTUBHBIX TOBEPXHOCTEN Harpena?
11. KakoBa 3aada T€mIOBOro pacué€ra BOASHOIO 3KOHOMan3epa?

O 031N Nk~ W~

Tema 9: DneMeHTHI KOTJIOB

1. Yto Ha3bIBaE€TCS XBOCTOBBIMU MTOBEPXHOCTSAMHU Harpena?
2. Kaxoii ocHOBO# (pu3nyecKuil IpUHLUI pabOTHI 3KPaHHBIX TOBEPXHOCTEI HarpeBa TOMKU?
3. Kakoit ocHOBHOM (pr3ndecKuii MPUHITUT PaOOTHI KOHBEKTHBHBIX MTOBEPXHOCTEH HArpeBa Mmy4KkoB?



4. Kakast ocHOBHas 3a/1aua raporneperpeBaTeneii?

5. Kakast ocHOBHas 3a/1aua SKoHOMaii3epa?

6. Kakas ocHOBHas 3aaua BO3AyXOIOA0TpeBaTeneii?

7. Kakast ocHOBHas 3a/1aua B3pPbIBHBIX KJIallaHOB?

8. Kakue cymecTBYOT BUIBI OOMYPOBKH KOTJIOArperaTon?

9. Kak noapa3aensroTcsi 3KOHOMa3ephl 10 YPOBHIO HArpeBa U Ha3HAUYCHUIO BOJIbI?

10. Kakue sieMeHTBl OTHOCSTCS K TAPHUTYpPE KoTyioarperara’?

11. Kakux BUZOB OBIBAIOT B3PBIBHBIC KJlaniaHa?

12. Jlnst kakux 1eseil NpuMEeHsIoT 00/ 1yBOUHbIE arllapaThl?

13. Iyt yero ciayskar U /i€ yCTaHABIMBAIOTCS BOJOYKa3aTenbHble cTékiia Kiunrepa?

14. Kakue MeponpuaTusi MpUMEHSIIOTCA JUIs YIaBIUBaHUS U3 HACBIIIEHHOTO Napa Karejib
B3BEILICHHOM BJIaru nepej ero NoCTyIIeHUEM B TIOIAIOIINI maponpoBo?

15. Kakue ycTpoicTBa JIs TTOBBIIIEHUS YPOBHS O€30MTaCHOCTH IIPH IKCILTYaTalMH JOJKHBI
YCTaHABIIMBATLCS HA BEPXHUX OapabaHaX KOTJIOArperaroB?

16. [Ins yero mpuUMEHSIOTCS BRIHOCHBIE MTAPOBBIC [TUKJIOHBI?

17. Kakoii nap Ha3bpIBaeTCst Cyxum?

18. Kakoii map Ha3pIBacTCsl HACHIIIIEHHBIM?

19. Kakoii map Ha3bpIBacTCs BIIAKHBIM?

Tema 10: TormmuBHOE X0O3SUCTBO

1. OcnoBHoe HazHaueHue I PY xorenpHOI?

2. Kakoe ocHOBHOE 000py10oBaHKEe ycTaHaBnuBaeTcs B [ PY?

3. Kakue MeponpHsTHs UCIIOJIB3YFOTCS JAJISI OJTOTOBKH JKHJIKOTO TOIIJIMBA K C)KUTAHUIO?

4. Kakuie OCHOBHBIE YCTPOMCTBA MPUCYTCTBYIO B CXEME Ma3yTHOT'O XO3SMCTBA KOTESIBHBIX ?

5. Kakue oCHOBHBIEC MPOTHBOMIOKAPHBIC TPEOOBAHUS TPUMEHSIOTCS K 3aJIaHUSIM Ma3yTOHACOCHBIX
CTAaHIUH U UX BEHTHWIALIUA?

6. Kakue nmpuMeHsAThCsI OCHOBHBIE METOJIBI JJIS IOJATOTOBKH TBEPIOTO TOIUIMBA K CIIOEBOMY
C)KUTaHUIO?

7. Kakue npuMeHSAThCSI OCHOBHBIE METOIBI IS MTOATOTOBKH JIPEBECHBIX OTXOJIOB K CKUTAHUIO?

8. Kakue mpumeHsroTcs TpeOOBaHUS K OPraHU3alliyd XPaHSHHUS TBEPIOTO TOTUIMBA TI0 XUMHUYECKOMY
COCTaBY CKJIOHHOTO K CAMOBO3TOPaHUI0?

9. Kakum 00pa3om opraHu3yeTcs mpolece Mmoaaun TOTUTHBA TBEPIOTO TOIUIMBA CO CKIIAJICKUX
TEPPUTOPHUI HA CKUTAHKE?

10. Kakue BHJIbI TOTIJIMBA UCITONB3YIOTCS JUTSl IPUTOTOBIICHHS TIBLIN JIJISI COKUTAHUS €r0 KaMEPHBIM
crocooom?

11. Kakue ocHOBHBIE OCOOEHHOCTH CKHUTAHMS IIBLIN?

12. Kakue ycTpoiicTBa UCIIONB3YIOTCS JUIsl HPUTOTOBJICHHS TBLITU?

Tema 11: Cuctemsl I1aK030JI0yAaJIEHUSI U OYUCTKU MPOAYKTOB CTOPaHUs OT BPEAHBIX
UHTPEINEHTOB

1. Yro Ha3pIBaeTCS NUIAKOM M UYTO BXOAUT B €r0 COCTaB?

2. Yro Ha3pIBaeTCA 30J10M ¥ YEM OHA OTJIMYAETCS OT LuIaKka?

3. Kakue ycioBust HeOOXOAMMO Y4€CTh IPH BEIOOPE METO/1a IIJIAKO3010yJAICHUS JUIs
KoTyioarperara’?

4. Kakue ucronp3yroTcsl yCTpOICTBA [ yIaBIMBaHMs YHOCA B Ta30X0/1aX KOTEIbHOU?

5. KaxkoBbl OCHOBHBIE OTJIMYMS ANIIapaTOB MOKPOI'O YHOCOYJIABJIMBAHUS OT CYyXOro?

6. Ha ocHOBaHMM KaKMX YCJIIOBUI NPUHUMAETCS PELIEHUS 110 YCTAHOBKE allapaToB MOKPOTO
30J10yJIaBJIMBaHUsA?

7. Kakne yCTpoHCTBa HCIOIB3YIOTCS IS ITOAAYN TBEPAOTO TOILIMBA B KOTJIOArperaT npu
OpraHMU3aI1H €T0 CKUTAHUS B CIOEBbIX TOMKaX?

8. Kakue BpeiHbIE OCHOBHBIE BPE/IHbIE BEILIECTBA MOTYT COJIEPKATHCA B MIPOIYKTaX CrOPAHUS
OpPraHMYECKOT0 TOIIMBA U KaKue OCHOBHBIE METO/IbI OOPHOBI C HUMH?

9. YTo 03HayaeT MPOEKTHOE pelIeHHEe «KKOMOMHUPOBAHHOE 30JI0yJaICHUE?

10. Kakue BpeaHbIe )KUKHE BEIOPOCH MOT'YT IPUCYTCTBOBAThH B KOTEJIbHOM?



11. Kakue mpuMEeHSIFOTCSI OCHOBHBIC METOIBI IS CHUKEHHS cOpOca M YTHIIM3AIMKA CTOYHBIX BOJI U3
KOTEJIbHBIX?

12. Kakue pemiaroTcsi OCHOBHBIE 3a/1a4d IIPU MPOEKTUPOBAHUN CUCTEMBI IIMOY1aieHus (Ta30X010B)
KOTEJIbHOM?

13. Kakue oCHOBHBIE ITapaMeTphl OIPEAEISIOTCS PU a3POIUHAMUYECKOM pacyETe ra30Xxo/10B
KOTeJIbHOM? B uéM 3akimrouaeTcs 1eib ¥ Ja4u pacuéra?

14. KakoBbI OCHOBHBIC ICWCTBUS ITPOCKTUPOBIINUKA, KOTOPBHIC OH BBIMIOJIHSCT IPU BEIOOPE
TATOyThEBOTO 000pya0BaHus (TI0J00PE TBIMOCOCA) CHCTEMBI ILIMOYIATICHUS! KOTEIBHOM?

15. Ha ocHOBaHMH KaKUX YCIOBUH BBIMIOIHSICTCS OMPEIEIICHNE BHICOTHI JBIMOBOM TPYOBI
KOTEJIbHOM?

Tewma 12: OGopynoBaHue aea’prupoBaHus MUTATEILHON BOJIBI

1. Uro Ha3wIiBaeTcs neadpanueii? KakoBa OCHOBHAs poJib JAHHOTO IIPOIlecca B CUCTEMax
TEIUIOCHAOKEHUS U B YEM OHA 3aKJIFOYAeTCs?

2. B uém 3akiouaeTcst OCHOBHOE OTIMYHE aTMOC(EPHBIX J€adpaTopoB B CPABHEHHUH C HATIOPHBIMU U
BaKyyMHBIMU?

3. Kakue ocHOBHBIC TpeOOBaHUS IPEABIBISIOTCS K JicadpaTopam?

4. B uém 3akitouaeTcsi MPUHIUI paOdOThI IeadpallMOHHON KOJIOHKHU?

5. B gem 3akirodaeTcs Ha3HaueHUE 0apOOTaXKHOTO JIMCTa MK IEpPOPHUPOBAHHOTO TPYOOIIPOBOIA B
Jeasparope?

6. Kakue ocHOBHBIC haKTOPHI BIUSIOT Ha 3PPEKTUBHOCTH pabOTHI Aca’palliOHHON KOJOHKH?

7. Kakue Mepbl MPUMEHSIFOTCS JUIsl TIOBBIEHUS () (PEKTHOCTH pabOThI Jicadparopa B CXeMe
KOTEJIbHOM?

8. KakuM 00pa3om peanusyeTcst mpolece aea’paiiui B OECKOJIOHKOBBIX JIeadpaTopax B CPAaBHCHHH C
KOJIOHKOBBIMU?

9. B uéM 3akir0uaroTcsi OCHOBHBIE IIPEHMYIIECTBA BAKYYMHBIX JIEa3paTOPOB B CPAaBHCHHH C
HAIIOPHBIMUA U aTMOC(HEPHBIMH?

10. B 4€m OCHOBHBIC OTIIMYHS TEPMUUYCCKOTO PEKUMa pabOThl BAKYYMHOTO Jieadparopa oT
HU30TEPMUYECKOT0?

11. B kakux ciay4asx B CXeMmax TeIJIOCHAOKEeHUs MPUMEHSIOT BaKyyMHBIE JieadpaTophl?

Tema 13: BcnomorarenbHoe 000py10BaHUE KOTEIBHOM

1. Kakue BUAbI HACOCOB MOTYT ITPUMEHSTHCS B KOTEJILHOM B KQUECTBE CETEBBIX M MUTATEIbHBIX ?

2. KakoBbI OCHOBHBIE JIEHCTBHS MPOSKTHPOBIITNKA, KOTOPHIE OH BBHITMIOJHSET ITPH BEIOOPE HACOCOB
JUISL CHCTEM KOTEJILHOM?

3. Kakue Buibl HACOCOB MOTYT UCIIOJIB30BATHCS B CUCTEMaX MOJAA4YM Ma3yTa U IPyTUX BUIOB
YKHUJIKOT'O TOTUTMBA (JIU3EIIsT) HA CXKUTaHKE?

4. KakoBbI OCHOBHBIE ITPUHIIUIIBI PA0OOTHI IIEHTPOOEIKHBIX HACOCOB?

5. KakoBbI OCHOBHBIE IPUHITUITBI pA0OTHI BUXPEBBIX HACOCOB?

6. KakoBbI OCHOBHBIC TTPUHITUITEI pa0OTHI POTAIIMOHHBIX HACOCOB?

7. Kakue BUIBI TEIUIOOOMEHHBIX aIlllapaTOB MOYKHO MCIIOJIb30BaTh B KOTEIBHOM B KAYECTBE CETEBBIX
TEI000OMEHHUKOB?

8. Kakue BHJIbI TETUIOOOMEHHBIX alapaToB MOYKHO MCIIOJb30BaTh B KOTEIHHOM B KAUYECTBE
nojiorpeBaTesieit ChIpoid BOIbI?

9. J1ns 4ero B cUCTeMax MPUMEHSIIOTCS pacIIMpUTEIbHbBIC 0aKu (CoCyabl)?

10. Yto He0OX0AMMO 3HATh JJIs TOT, YTOOBI MPABHIIBHO BEIOPATh 00BEM paCITUPUTEIIBHOTO Oaka JIjis
CHCTEMBI?

11. Kakue BUJIBI 3aIIOPHON apMaTyphl IPUMEHSIIOTCSI B KOTEIbHOM ?

7.3. Cuctema OLleHUBAaHUS PE3YJIbTATOB 00YUYEHHUS 110 AUCHUIIIIMHE (MOJIYJIIO) IIPH MPOBEIEHUHN TEKYLIETO
KOHTPOJISl YCTIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JTUCLUIUIUHBI, a TAK)KE 10 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 32 IIPEIEIIb
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET XOJ1 PEIICHHMS 3a/a4;

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MMPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, AKTUBHO y4aCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoOu 1Mo JUCHHUTIINHE (MOIYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBIJIHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JieJaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSIX, BEICOKHI YPOBEHb KYJIbTYpPhI HCTIOTHEHUS 3a/IaHUM;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHE OTBETa Ha BOIIPOCHI, YMEHHE JIeNIaTh BHIBOJIbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMITETCHITHH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICJIBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX PabOUeH MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, He0OX0IUMBIE IS OIICHKU 3HAHUI, YMEHHI U HaBBIKOB U (UJIM) ONbITA PO ECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

74 1 . TeOpeTI/I‘{CCKI/IC BOIIPOCHI AJIs1 ITPOBEACHU A HpOMG)KyTO‘-IHOfI arTTecTalinun o6yqa}om1/1xc;1
TEOPETUYECKUE BOITPOCHI /IS ITPOBEEHUS TTPOMEXXYTOUYHOIM ATTECTALINA
OBYYAIOLINXCS

1. Uto Takoe Mpou3BOJACTBEHHO-OTOIUTENIbHAS KOTEJIbHas?

2. Kakue cymiecTByr0 OCHOBHBIC MEPCIIEKTUBHbBIC HAIIPABJICHUS PA3BUTUS KOTEIbHONW TEXHUKN?

3. Uto Takoe TerioreHeprupyromias yCTaHOBKa?

4. Kakue CyIecTBYI0 OCHOBHBIEC CIIOCOOBI TTOJIYYCHUS TEIIOBOM SHEPTUH?

5. Kakoe cymiecTByeT 0CHOBHOE 000pYy/I0BaHHE KOTEIIbHOM, JATE €ro KPaTKyr XapaKTEePUCTHKY?

6. Kakoe ucrnoip3yercss OCHOBHOE 000pYyI0BaHUE B IPUHITUITHAIBLHOM TEIIOBOI CXEMbI TapOBOM
KoTelbHOW? KpaTkas ero XxapakTepucThKa U Ha3HauYeHHUe?

7. HazoBUTE OCHOBHBIC OTIIMYMS TEIJIIOBOM CXEMBI TAPOBOUM KOTEIBHOW C MOAKIIOUYEHUEM OTKPBITON
BO/JISTHOM TETUJIOBOM CETH OT CXEMBI C MOJIKIIOUEHHEM 3aKPBITOM BOASHON TerioBoM cetu? JlaiiTe KpaTkyro
XapaKTEPUCTUKY MPUHATHIM PEIICHUSM?

8. YcTpolcTBO NPUHIMITUATIBLHOM TEIOBOM CXEMbl BOJOTPEHHON KOTENbHON?

9. OcHOBHBIE 0OCOOCHHOCTH U MIPUHIIUI PAOOTHI TOMOK KUIISAIIETO CIIOS?

10. Metonuka onpeneneaus KIIJI u pacxona TormmuBa. CocTaBlieHHE TEIIOBBIX OaaHCOB
KOTJIOArperaTos.




11. Meronuka onpeeraeHue COCTaBIIAIONINX MPUXOIHON U pacXOAHON YaCTH CTaTeH TEeIIOBOTrO
OanaHca KOTJoarperara.

12. [loTepu TEIIOTHI ¢ yXOAAIIMMU TazaMu. MeTtonuka onpezenenns. OCHOBHBIEC PEIICHUS U
METO/Ibl UX CHIXKCHHSI.

13. Ilotepu TETIOTHI OT XMMUYECKOW M MEXaHWYECKOM HEMOIHOTHI TopeHus. MeToiuka
onpeneneHusi. OCHOBHBIE PELICHUS U METObI UX CHUKCHUSI.

14. [loTepu TEIIOTHI YEpE3 HAPYKHBIE OIPAXKICHUS U C BBITPYKAEMbIM UX TOTKHU [UIAKOM.
Meroauka onpeneneHus. OCHOBHBIE PELICHUS U METOAbI UX CHUKCHHUSI.

15. OcHOBHOE Ha3HAYEHWE U MPUHITUIIBI PAOOTHI TOMTOYHBIX YCTPOUCTB.

16. Knaccudukamusi TOMOYHBIX yCTPOUCTB.

17. OcHOBHBIE XapaKTEPUCTUKHU TOTIOYHBIX YCTPOMUCTB.

18. Tomnka ¢ py4HOI KOJIOCHUKOBOM perieTkoil. E€ ycTpoiicTBO 1 OCHOBHBIE TEXHUYECKUE
XapaKTEPUCTUKH.

19. Ilonymexanudeckas Tonka ¢ 3adbpaceiBarenem "TIM3-PIIK". E€ ycTpoicTBO 1 OCHOBHBIE
TEXHUYECKUE XapPaKTEPUCTUKH.

20. Tonka ¢ MEXaHUYECKOM Mo/1aueli TOIUIMBA U HETIOABUKHBIM clioeM. E€ ycTpoiiCTBO U OCHOBHBIE
TEXHUYECKUE XaPAKTEPUCTUKH.

21. Tonka ¢ MeXaHMYECKOM Iojaueii TOIJIMBA B MOJIBUKHBIM ci10eM. E€ yCTpoiCTBO M OCHOBHBIC
TEXHUYECKUE XaPAKTEPUCTUKH.

22. MexaHW4eCcKue TOIKU ¢ Iypyromiei iankoil. E€ ycTpoicTBO 1 OCHOBHBIE TEXHUYECKUE
XapaKTEPUCTUKH.

23. Tonka ¢ MEXaHMYECKOM M01ayell TOIUIMBA U MOABUKHBIM KOJIOCHUKOBBIM MTOJIOTHOM. Eé
YCTPOMCTBO U OCHOBHBIE TEXHUYECKUE XapPAKTEPUCTUKH.

24. Tonka «KUISIIEroy Cos AJis TBepaoro Torusa (yris). E€ yerpolicTBO 1 OCHOBHBIE
TEXHUYECKUE XapaKTEPUCTUKH.

25. YTo Takoe MCEeBI00KUKEHHBIN CIIOHN («KUIISIIHM CI0i») TOIINBA, ero oopa3oBanue?

26. Tonku 15l COKUTaHUs MBUIEBUAHOTO TBEPAOIO TOIUIMBA. VX yCTpOHCTBO M OCHOBHBIE
TEXHUYECKUE XapaKTEPUCTUKH.

27. Knaccudukamus KoTiioarperaTos.

28. YcrpoiictBo koTioarperata. OCHOBHBIE TEIIIOOOMEHHBIE 3JIEMEHTHI, BXOSIINE B €ro cocTaB. Mx
Ha3HA4YCHHE.

29. Kakue TuIibl 5KOHOMai3epoB NPUMEHSIOTCS B KOTeJIbHONU? VX OCHOBHBIE KOHCTPYKTHUBHBIE
0COOEHHOCTH.

30. YyryHHbIM nUTaTENbHBIN SKOHOMaM3ep "BTHU".

31. KonrakTHble 35k0HOMai3epbl. OCOOEHHOCTH MX UCHONB30BaHus. Buabl. OCHOBHEBIE
KOHCTPYKIUU.

32. CxkpyO0ephI-TerI0yTHIN3aTOPhl KOHTAKTHO-TIEHHOTO TUTa. OCOOEHHOCTH MPUMEHEHHUS.
OcHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH.

33. TpyOuartsrit Bo3gyxomnoaorpesatenb. Ocod0eHHOCTH TpuMeHeHHs.. OCHOBHbBIE KOHCTPYKTHBHBIC
0COOEHHOCTH.

34. TTaponeperpeBatenu. OcHoBHBIE THIIBL. OcOOEHHOCTH MpUMeHeHUsl. KOHCTpYKTUBHbBIE
0COOEHHOCTH.

35. O6mypoBka koTiioarperatoB. OCHOBHBIEC THITBI. DJIEMEHTHI U MaTepuaiibl. OCOOCHHOCTH
npuMeHeHus. OCHOBHBIE KOHCTPYKTHBHBIE 0COOCHHOCTH.

36. I'apuutypa kotnoarperata. OCHOBHbIE BU/IbI U HA3HAYEHUE.

37. IlpenoxpaHuTelbHbIE YCTPOIICTBA KOTHOAarperara. OCHOBHbIE TUIIBL. MecTa yCTaHOBKHU.
Ha3znauenue.

38. B3priBHbIe Ki1amana. OcHOBHbIE TUITBI. OCOOCHHOCTH KOHCTPYKIMA. MecTa yCTaHOBKH. Y CIIOBUS
MPUMEHEHUS.

39. PerynupoBo4Hasi 4 3amopHasi apMarypa korioarperara. OcHoBHbIE THITBI. OCOOCHHOCTH
KOHCTpYKIMA. MecTa yCTaHOBKH. Y CJIIOBHSI IPUMEHEHHS.

40. KoHTponbHO-m3MeputTeabHbie Tpudopbl. OcHOBHBIE BUABL. OCOOEHHOCTH KOHCTPYKINil. MecTa
YCTaHOBKHU. Y CJIOBUSI TPUMEHEHUS.

41. OcHOBHBIE TPeOOBaHMUSI, MPEIBSIBISIEMBIE K TIPY>KUHHBIM MaHOMETPaM, YCTaHABINBAEMbIM HA
KoTJIoarperare. Y cioBUsl HEOOXOAUMOCTH MPUMEHEHUS 1eMII(hepHON TPYOKH.

42. Tunbl Ta30ropesovyHbIX yeTpoiicTB. OcoOeHHOCTH KOHCTpYKUUA. MecTa ycranoBku. [IpuHimn



paboTHL.

43. KomOuHUpOBaHHBIE TOpETIOYHbIE ycTpolicTBa. OCOOEHHOCTH KOHCTPYKIMH. MecTa yCTaHOBKH.
[MpuHmI paboTHL.

44. T'a30ropenovHble aBTOMATU3UPOBaHHbBIE 0710k, OCOOEHHOCTH KOHCTPYKIIMKA. MecTa yCTaHOBKH.
[MpuHIHI paboTHLI.

45. T'openku tuna "T'MI™. OcobeHHOCTH KOHCTPYKITMH. Mecra ycraHoBKU. [IpuHIUI paboThI.

46. I'openku tuna "I'M". OcobeHHOCTH KOHCTpYKIMA. Mecta ycranoBku. [TpuHImm paboTsl.

47. T'openounoe ycrpoiictBo "PI'MI™. OcobenHocT KoHCTpyKInid. Mecta ycranoBku. [TpuaHImm
paboThI.

48. I1puteyrojibHBIC TOPEIIKK OOJIBIINX KOTIIoarperatoB. OCOOCHHOCTH KOHCTPYKIUA. MecTa
yctaHoBKkU. [IpuHnumn padboThI.

49. Tumnbl hopcyHok. OcoOeHHOCTH KOHCTPYKITMIA. MecTta yctaHoBKU. [IpuHIU paboTHI.

50. Lentpobexnsie hopcyHku. OcOOEHHOCTH KOHCTpYKIHiA. MecTa ycranoBkH. [IpuHImI paboThLI.

51. INaporuapasnuueckas popcynka. OCOOCHHOCTH KOHCTPYKIUI. MecTa ycTaHOBKH. [IpuHIHI
paboThI.

52. Poranmonnas popcynka. OcoOeHHOCTH KOHCTPYKINii. MecTta ycTaHOBKH. [IpuHIMT paboTHI.

53. UyryHHbIe CeKIIMOHHBIE KOTJIBl. OCOOCHHOCTH KOHCTPYKIHHA. [IpuHImm paboTsl.

54. BonotpyOHbIe KOTIBI Maiol MontHOCTH. OCOOEHHOCTH KOHCTPYKIUH. [IpuHIIMT paGoThI.

55. BomotrpyOHbIe KOTIBI cpeHeit MontHocTH. OCOOCHHOCTH KOHCTPYKIHH. [TpuHImI paboThrI.

56. BomotpyOHbIe KOTIIBI 00BIIONH MOITHOCTH. OCOOCHHOCTH KOHCTPYKIHH. [IpuHIHIT paboThLI.

57. KaporpyOHbie koTibl. OcoOeHHOCTH KOHCTPYKIM. [IpuHIMn paboThI.

58. ITaporeneparops! Tuma "IKBp". Ocobennoct kouctpykuuii. [Ipuammn paboTsl.

59. ITaporenepatops! Tumna "/IE". OcobenHocty koHCTpYyKIuit. [IpuHIMn paboThI.

60. ITaporeneparopsl Tuna "KE". Oco6enHocty koHCTpYyKIuii. [IpuHIMn paboThI.

61. ITaporeneparopsl Tuna "E". Ocobernnoctu koHCTpyKiuid. [TpuHimm paboTs.

62. ITaporeneparopsl Tuna "TK3". Ocobennoct koHcTpykiuid. [IpuHium paboTsL.

63. KomOunupoBannslie ko1ibl Tuna "bparck-1". Ocobennoct koHCTpyKiuid. [IpuHimn paboTsl.

64. KomOunupoBannblie kotibl Tuna "bparck-1I". Ocobennoctu koHCTpyKuuid. [Tpunnun paGoTsl.

65. OTtonuTeNnbHbIE KOTIIbI, UCTIOIB3YIOIINE BHICIIYIO TEIIOTY Cropanus TormiiBa. OcoO0eHHOCTH
KOHCTpYKIui. [TpuHIIMI paGoThl.

66. Kotmnel ¢ AByXCBETHBIMU dKpaHaMu. OcoOeHHOCTH KOHCTPYKIUH. [IpuHIun paboThl.

67. Bonorpeitasie koTinbl Tuna "[ITBM". Ocobennoctu koHCTpyKIuit. [IpuHIMn paboThI.

68. Bonorpeitasie koTinbl Tuna "KB-I'M". Ocobennoct koHcTpyKiuid. [TpuHImm paboTs.

69. Bonorpeitasie koTibl Tumna "KB-TC". Ocobennoct koHcTpyKumid. [Tpuaimn paboTsr.

70. TonuBHBIE CKIAIbI U CUCTEMBI TOTLTUBOMOA4YM KOTENBHBIX HA TBEPAOM ToIuinBe. OCOOEHHOCTH
KOHCTPYKIMU. Y CIIOBUSI IPUMEHEHMUS.

71. OcoGeHHOCTH MOATOTOBKH K CKHUTAHUIO TBEPIOTO TOILUIMBA B CIIOE.

72. OcoOEHHOCTH KOHCTPYKITMH CUCTEMBI TOTUIMBOIIOIAYH MIPU CKUTAHUU JPEBECHBIX OTXO/I0B.
[TpunIMI PabOTHLI.

73. OcOOEHHOCTH MOATOTOBKHU TBEPOTO TOIUIMBA K KAMEPHOMY CXKUTAHUIO TBLIH.

74. OcHOBHBIE MEXaHU3MBI U 000PYIOBaHUE ISl IPUTOTOBJICHHS YTONbHON MBI, OCOOEHHOCTH
KOHCTpYKIUH. [IpuHiun paboTsl.

75. MenpHu4HBIN BeHTHIATOP. OCOOEHHOCTH KOHCTPYKIHM. [IpuHImI paboTh.

76. YronbHas 3youaTas npoouika. OcoOeHHOCTH KOHCTpYKIui. [IpuHIum paboTsl.

77. YronbHas MOJIOTKOBasI IpoOmika. OcoOeHHOCTH KOHCTpYKUUU. [TpuHIum paboThl.

78. bapabanHo-1rapoBasi MmenbHUIa. OcOOeHHOCTH KOHCTPYKIHi. [IpuHIUT paboThI.

79. llpuHMnuabHAas cXeMa MbUISTPUTOTOBIEHUS TOIUHBa. OCHOBHBIE OCOOCHHOCTH CHCTEMBI.

80. Ma3yTHoe X035ICTBO KOTENbHBIX. OCHOBHBIE 0OCOOCHHOCTH cUCTeMBI. [IpuHImI paboThl.

81. [IpuHunuansHas cxemMa Ma3yToHacocHOH. OCHOBHBIE OCOOEHHOCTH CUCTEMBI. [IpuHIUI
paboTHL.

82. Knaccudukanus cucrem nuiakozonoynanenus (I1I13Y) koTenbHbIX.

83. MexaHnueckas CUCTEMa IUTaK030JI0yAalleH!sl KOTeNbHBIX. OcHOBHBIE 0coOeHHOCTH. [TprHIIMI
paboTHI.

84. KaueCcTBEHHBIN U KOJIMYECTBEHHBIM COCTaB BPEHBIX BEIIECTB B MPOAYKTAX CropaHus. Buasl
BpPEIHBIX BEIIECTB. MeToarKa Onpe/IeIeHusI.

85. DKOHOMUS TOTUTMBA U TETUIOBOM dHEprun. OCHOBHBIE MEPOTIPHUSATHUS, TIO3BOJISIOIINE TIOBBICUTH



3¢ (HEKTUBHOCTH UCITOJIH30BAHUS TOILIMBA.

86. CxeMbl pacnoiosKeHUsT KOHTPOJIbHO-U3MepuTenbHbIX mprubopos (KUIIT) Ha maporeneparope.
OcHOBHBIE OCOOCHHOCTH CXEM.

87. OcHOBHBIEC TPEOOBAHUS MPOEKTHBIX HOPM K Pa3MEIEHUI0 OCHOBHOTO M BCTIOMOTATEIHbHOTO
000py/I0BaHUsI BHYTPH 3[aHUS KOTESIHHOM.

88. Opranuzaius peMOHTa KOTEIbHBIX. Buabl peMoHTOB. FIX OCHOBHBIE OCOOCHHOCTH.

89. TeXHUKO-IKOHOMHYECKHE TTOKa3aTeIl PabOThl KOTEIbHBIX.

90. Pacxox TemyoThl Ha COOCTBEHHBIE HYK/IbI KOTEIbHON. BUbI (CTaThn) pacxoa0B.

7.4.2. I[lpakTrueckue 3aaHus JUIsl POBEICHUS TPOMEKYTOUYHON aTTECTAIIUN 00YJarOIITIXCSI
[IpakTrueckue 3aqanus 11l MPOBEACHUS MPOMEKYTOYHON aTTECTAIMNA 00YJaIOUTUXCSl Pa3MEIICHBI

no aapecy DMOC 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. [IpumepHBIC TEMBI KYPCOBOU pabOTHI (MpoeKTa) (TIpH HATUYUH )
Tema kypcoBoro npoekta (5-it cemectp): [loBepouHbIii U a3poAMHAMUYECKUN PACUET
MaporeHepaTopoB HACKIIEHHOTO BoastHOTO T1apa "JIKBp" oTonuTenbHO-Mpon3BOACTBEHHON KOTEILHOM

Tema kypcoBoro npoekra (6-it cemectp): [IpoekTupoBaHUE OTOMUTETHLHO-IIPOU3BOICTBEHHOM
KOTEeJIbHOM ¢ mapoBbeiMu KoTiiamu "JIKBp"

KommekT 3amannii 11t KypcoBOro mpoekTa (5-i u 6-if ceMecTpbl) COACPIKUT:

. Pacnipenenenue TemioBbIX Harpy30K Ha KOTEIbHYIO
. Bua 1 coctaB 0CHOBHOTO M pe3epBHOTO TOILIMBA

. [TapaMeTpsI BEIpaOaTHIBAEMOTO TETLIOHOCUTEIIS

. [TapameTpsl BO3ayXa B KOTEIbHOM

. [TapameTpsl nUTaTENHEHON BOABI

. BennuuHy HenmpeprIBHOW MPOIYBKHU

. MecropacnoyioxkeHrue KOTeJIbHON

. [TapameTpsl ceTeBOM BOJBI

. [TapameTpsl cuCTEMBI TETIIOCHA0KEHUS

10. CxeMy BOIOTIOATOTOBKH

11. Bupa nerazamuu

12. lomto Bo3BpaTa KOHACHCATA C MMPOU3BOJICTBA B 0OOPOTHBIN ITUKII

O 0 31N U= W —

7.5. Metoanyeckne MaTepuasl, OIPeIeSOINe MPOLeAYPbl OLICHUBAHUS 3HAHUW, YMEHUHN, HABBIKOB U
(unu) onbITa NPO(heCCUOHATBHON JeSITENIbHOCTH, XapaKTEPHU3YIOIIUe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIUH
[Ipouenypa npoBeneHNs MPOMEKYTOUHOM aTTECTAllUU U TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
peraaMeHTHpYeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEISIFOIINM MOPSI0OK OpraHU3aliy U
IPOBEJCHUS TEKYIIEr0 KOHTPOJISL yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTallui 00yJyarommxcs.
[Ipouenypa onenuBanust GOpMUPOBAHUS KOMITETEHIIUM MPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS
npuBeseHa B 1. 7.2.
TunoBbie KOHTPOJILHBIE 3a/IJaHUS WM HHBIE MAaTE€PHUAJIbl TEKYIIET0 KOHTPOJIS MPUBEIEHBI B 1. 7.3.
[IpomexyTouHas aTTecTanus 1o IUCUUIUIMHE MPOBOAUTCS B (popme sKk3ameHa B 5 U 6 cemecTpax.
DK3aMeH NpoBOJUTCS Mo OuiertaM. B sk3aMeHaIMOHHBIN OMiIeT BKIIIOUEHBI TEOPETUUECKHE BOITPOCHI
U TIPaKTUYECKUE 3aJJaHHsl, COOTBETCTBYIOIINE COAECPKAHUIO (POPMUPYEMBIX KOMITETEHLIUH.
[Ipo1OIKUTENBHOCTD SK3aMEHAIMOHHOM IMPOBEPKHU 3HaHUM cocTaBisgeT 90 MUHYT.

7.6. Kpurepuu onieHnBanus chOpMHUPOBAHHOCTH KOMIIETCHIIUN TTPH MTPOBEICHUH MPOMEKYTOTHON
aTTecTaluu

YDOBEHL OCBOEHUS M OIIEHKA

Kprepun OrueHka OueHka
«HEYOBIICTBOPHUTEND | «ymoBieTBoputenbH | OLiEHKa «XOpOoLIo» O1eHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHOY «3a4TEHO»




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUSI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HaBBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A C(l)OpMI/IpOBaHHOCTI/I KOMHGTCHL{Hf/'I, 3aKpPCIIJICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISACTCS, €CIIM CpeHee apuPMETHIECKOe HaXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3,4.

Or1eHKa «HEYI0BIETBOPUTEIBHOY/ «HE 3aYTEHOY BBICTABJISCTCS, €CIIM CpeiHee apu(PMETHIECKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOM M JTIOTIOJHUTEILHOM JIUTEPATYPhI, HEOOXOUMOM I OCBOCHUS JUCITUTIIUHBI

(Moyist)
. KomnaectBo
Ne ABTOp, Ha3BaHUE, MECTO M3JaHU, U3ATEILCTBO, TOJ U3/IaHU YUeOHOU U
o AK3EMILISIPOB/AIIEKTP
/1 y4eOHO-METOIMYECKOM JTUTEepaTyphl

oHHBbIN angpec ObC

OcHoBHasl JIUTEPATYpAa

SAxosnes B. A., bupro3osa E. A., TerioBoii pacyeT napoBbIX U BOJIOTPEUHBIX

http://ntb.spbgasu.ru/
1 |KOTJIOB ¢ KaMEepHBIMU TONKaMU. TerioreHepupyromue yctaHoBku, CaHKT- elib/01268/
[TetepOypr: CIIGIACY, 2020
Hemsrun I'. H., Jle6enes B. U., Ilepmsikos b. A., XaBanos I1. A.,
2 100
Tennorenepupyronme yctanoBku, M.: bacrer, 2010
1 buproszosa E. A., ITnatera O. H., CeBepunen I'. H., lllaspun B. ., http://ntb.spbgasu.ru/
Termnorenepupytomue ycranosku, CI16., 2007 elib/00035/

OO6yuaromuecs U3 yrciia MHBAIKU0B U Jinil ¢ OB3 obecnieunBaroTcst meyaTHbIMU U (MIIH)
JIEKTPOHHBIMU 00Pa30BaTEILHBIMU PecypcaMu B (hopMax, alaiTHPOBAHHBIX K OTPAaHHYCHUSM UX

3/I0POBBSL.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT», He0OXOIUMBIX AJIs

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

HanmMeHnoBaHue pecypca ceTtu ((I/IHTCpHeT»

DIEeKTPOHHBIN aJipec pecypca

TeroreHepupyronme yCTaHOBKH

https://moodle.spbgasu.ru/course/view.p
hp?id=556

8.3. [lepeueHb COBpEeMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U WH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DIEeKTPOHHBIN asipec pecypca

Cucrema qucraninonHoro ooyuenus CII6IACY Moodle

https://moodle.spbgasu.ru/

OnexTpoHHas oubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeYHAs cucTeMa n3narenbcersa 'Jlans"

https://e.lanbook.com/

DJIEKTPOHHO-O0MOIMoTeuHas cucrema uznarenbersa "FOPAUT"

https://www.biblio-online.ru/

DIIeKTPOHHO-O0MOIMoTeYHas cucTeMa u3arensersa "IPRsmart”

http://www.iprbookshop.ru/

Hayunas snekrponnas 6ubnuorexa eLIBRARY.RU

Hayunas snekTpoHHas
6ubanorexka ELIBRARY.RU

OneKTpOHHO-0MOIMoTeYHas cucreMa usnarenbera "KoHcynbTanT
cTyneHTa"

https://www.studentlibrary.ru/

Poccuiickast rocygapcTBeHHas OMOIMOTEKA

www.rsl.ru

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CII6I'ACY

www.spbgasu.ru

ONeKTPOHHBIM (POH MPaBOBOW U HOPMATUBHO-TEXHUUECKOMN
JOKYMEHTAIMHU B 00JIACTH CTPOUTENHCTBA U MPOSKTUPOBAHUS,
0€30MacHOCTH U OXpaHbl TPY1a, SHEPreTUKHN U HedTerasa, npana.

http://docs.cntd.ru

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

8.4. HepequL I/IH(I)OpMaLII/IOHHBIX TCXHOHOFHﬁ, HCIIOJIb3YCMBIX IIPpHU OCYIICCTBICHHUHA 06p330BaTCJIBHOI‘O
nmpouecca 1o JUCHUINIMHE, BKIII04Yad NEPCUCHb JUICH3MOHHOI'O U CBOGOIIHO pacipocTpansacMoro

mporpaMMHOT O obecnieucHUs

HaunmenoBauue

Crnioco6 pacrpocTpaHeHus
(JIMLIEH3MOHHOE WJIM CBOOOHO
pacrpocTpaHseMoe)




Renga

Ceptuduxat Ne J[JI-19-00073 ot
23.05.19

NanoCAD Unxenepusiii BIM

Ceprudukat ¢ 14.09.2022

NanoCAD BIM Kouctpykiuu

Ceprudukar ¢ 14.09.2022

LibreOffice

CB00OOAHO pacupoCTpaHsIeMOe

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHUE TUCIIUTLTAHBI
CaeneHust 00 OCHAIEHHOCTH YYEOHBIX ayIMTOPUN U TOMEIICHHIA JIsl CAMOCTOSITEIbHON PabOThI

HaumenoBanue yuyeOHBIX ayTUTOPHUI 1
MOMEIIEHUH JIUIsl CAMOCTOATEIBHOM paboThI

OcHameHHOCTh 000PYI0BAHUEM U TEXHUYESCKUMHU
cpelacTBaMu O0yuyeHus

25. YueOHbIe ayTUTOPUH IS IIPOBEICHUS
MPaKTUYECKHUX 3aHITHI, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TCPYIIIOBBIX U UHJIMBUIYaJIbHBIX KOHCYJIBTALIHM,
TEKYIIEro KOHTPOJIS U MMPOMEXKYTOUHOM
aTTeCTaluu

KoMIuiekT MynbTUMeTuiHOT0 000py10BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIHTHBINA
MIPOEKTOP, IKpaH, ayIUOCUCTEMA), TI0CKA, KOMILIEKT
yueOHOI Mebenu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Bixon B HTEpHET.




25. YueOnas nadoparopus TerorazocHa0KeHUS
U BEHTHJIALIUU:
2-s KpacHoapmeiickas yi. Aya: 137, 341, 427

Haxouusiii Mukpomanomerp MMH-2400(5)-1.0;
Haxnonuneiii Mukpomanomerp MMH;
KomnieHcarimoHHbIi MUKPOMaHOMETP «ACKaHUA;
Kararepmomerp; I'mo6repmometp; Ilcuxpomerp
«Accmanay; bapomerp; CekyHaomep;
[TaeBMoMeTpuueckas TpyoOka; JlabopaTopHbIH CTEHT
«APPOIMHAMUYECKHE UCTIBITAHNUS KaHAJIbHBIX
BeHTHIIATOPOB RS 125 Ly; KoopaunaTHuk;
Hemvmammmnaa — VF-1; Taxomerp — TU10-P;
Anemometp 1udpoBoii; PaguanpHeiii BeHTHIISITOP OB
3,15; JTaboparopusIii cren «McnbiTanue
HarpeBarebHbIX IpuoopoBy»; Hacoc «Wiloy; bak mst
BoJibl; Bentunp D 15; banancupoBodHbIi Ki1amad
MSV-C D15; [Tee3omeTp; BerTrnsaTop paauanbHbII
BI1 4-70; Bonsinoii cuetunk CI'-15; TepmomeTtp
uudposoii; Mepaas upucosas auadparma IRIS 160;
Crenn «IlyHKTBI peqylipoBaHus ra3ay, «Y CTpOHCTBO
perynsTopa napnenus raza'"; Crenn «/leramu
MIPOTOYHOTO BOAOHArpeBaTesy; CTeH
«BuyTpumomoBoe razoBoe 060opynoBanue»; CTeH
«BHyTpu10MOBOE ra30BO€ 000PYI0BAHUEY,
«YcTpoHCTBO OBITOBBIX TEIUIOTeHEPATOPOBY; CTEeHT
«BHyTpU10MOBOE ra30BO€ 000PYI0BAHUE,

«Y CTpPOMCTBO IPOTOYHBIX BOJIOHArpeBarenei»; CTeH
«BHyTpu10MOBOE ra30BO€ 000PYI0BAHUEY,

«Y CTpOMCTBO Ta30BbIX ILJIUTY;

Crenn «BHyTpHr10MOBOE Ta30B0€ 000PYIO0BAHHEY,
«Y CTpPOMCTBO BHYTPEHHEr0 Ta30IPOBOIay», YUeT
pacxoja raza», «Cuctema KOHTPOJISl 3ara30BaHHOCTHU B
nomenieHun»; Cteny «M3myyaronme ropenkmy;
Crennpl «Y CTPOMCTBO ra30BBIX CUETUUKOBY,

«Y CTpOMCTBO U3JIYYAIOIIE Ta30BOM TOPEIIKN,
«l"openku OBITOBBIX Ta30BBIX MITUTY»; CTEH/T
«M30sI11Us1 CTATBHBIX Ta30TIPOBOIOBY

Crenn «KoHmeHcannoHHBIN ra3oBeiii koten Rendamax
R30x»; Ctenn «DneMeHThI U I€TAIH MTOJIUITHIIEHOBBIX
ra3ornpoBOJIOB»

Maxker HIBI'Y; T'openka EM-3E; ILIPJT -10; BIIT-9;
Amnanusatop raza AXTII; MemOpaHHBIN ra30BbIi
cuetunk U-oOpa3Hbie MaHOMeTpbI; [TomnaBkoBbIi
porametp PC-5; boiToBOM cueTunk rasa;
JlaGopaTopHbIil cTeH]] «ABTOHOMHAas
aBTOMATU3MPOBAaHHAs cucTeMa oToruieHus» JJ1b-
160.015.01; JTaGopaTopHBIii CTEHA
«ABTOMaTU3UPOBAHHAS KOTEJIbHAS HA KUJIKOM U
razoobpaszHom toruse» DJIb- 160.014.01;
Jlaboparopusriii crenn «IIpubops! ydera TernoBoi
sHepruu u ternonocurens» AO «B3nér»
TennmoBuzop testo 890; Temmosuzop testo 865;
MHoropyHKIIHOHATHHBINA U3MEPHUTETBHBIN TPHOOP
testo 435-4

KomnakTtHelil TepmoaneMometp testo 425;
TepmorurpomeTp A JOATOCPOUHOM paboOTHI testo
625; NndpakpacHsiii TepmomeTp testo 830-T1 ¢
Ja3epHbIM 1eneyka3arenem (ontuka 10:1);
KomnakTHbII aHeMOMETp ¢ KpbUIbYaTKOM, testo 416;




Taxomertp testo 470; KapmaHHbII aHEMOMETD C
KpPBUTBYATKON M CEHCOPOM BJIaKHOCTH, testo 410-2;
Judbdepennmanbupiit ManomeTp testo 512, ot 0 go 2
rlla; I"'azoananuzarop testo 310 ¢ mpuHTEpOM;
Biaromep npeBecunbl u cTpoiiMarepuaion testo 616;
Manometp nuddepeHmanpabii mudposoi JIMII-
01M

25. [lomenieHus A1t CAMOCTOSITETBHON pabOTHI

[Tomemenue st CaMOCTOSTEIILHOM paOOThI
(untanpHbBIN 321 Oubmmoreku, aya. 217): [IK-23 mir., B
T.9. 11t.- [IK ms aun ¢ OB3 (cuctemHbIi 010K,
MOHHTOP, KJIABUATYyPa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 0OECTIeYeHHEM JOCTYIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIILHYIO
cpeny CIIOI'ACY.

25. Y4eOHbIe ayTUTOPUH JIJIsl TPOBEACHUS
JIEKI[MOHHBIX 3aHATHH

KoMITIeKT MyTbTHMETUHHOTO 000PYyI0BAHUS
(mepcoHaIbHBIN KOMIIBIOTEP, MYJIbTUMEIUITHBINA
IIPOEKTOP, IKPaH, ayIMOCUCTEMA), 1OCKA, SKPaH,
KOMIUIEKT y4eOHOH MeOeln, IMOIKIIF0YSHNE K
koMmnbtrotepHoi cetn CIIGI'ACY, Bbixoxa B HTEpHET.

Z[J'ISI HWHBAJIMAO0B U JIUII C OB3 ob6ecneunBaroTcs CIICHHUAJIBHBIC YCJIOBHA IJIA ITOJIYUCHUA
O6paSOBaHI/I${ B COOTBCTCTBHH C TpC6OBaHI/I${MI/I HOPMATHUBHO-IIPABOBLIX JOKYMCHTOB.
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