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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

LenssMu OCBOCHUS AUCHUIUIMHBI SBISIFOTCSA MOJATOTOBKA CIELMAINCTA B 00JACTH IPOSKTHPOBAHUS,
CTPOMUTENIBCTBA U SKCIUTYaTallUM OTOIUTENBHBIX, OTOIMUTEIbHO-TIPOM3BOACTBEHHBIX U IIPOM3BOACTBEHHBIX
KOTEJIbHBIX, OCHAILEHHBIX IIAPOBBIMU U BOJOTPEMHBIMY KOTJIOArpEeraTaMyu Majiod U CpeAHEN MOLIHOCTH —
MCTOYHUKOB, KOTOpbIE Hapsay ¢ TOL] ABISAIOTCS OCHOBHBIMU TEIJIOTEHEPUPYIOIMMHU UICTOUYHUKAMU JIJIS
CHCTEM TeIUIOCHA0KEeHHUs ) KUIUIIHO-KoMMYyHaibHOTO cekTopa (JKKC), mMpoMBIIUIEHHBIX MIPEINPUATHH U
JIpyrux 0OBEKTOB PA3IIMYHOTO Ha3HAYCHUSI.

3amauaMu OCBOCHUS IUCIUILTUHBI SBISIOTCS TIepeiada CTYJACHTY KOMIUIEKCa HEOOXOIMMBIX 3HAHUH
110 IPOSKTHPOBAHUIO U IKCIUTYaTalluu KOTEIBHBIX; BBIOOPE U pacuéTe MPUHIUITHAIBHBIX TEIUIOBBIX CXEM
KOTEJIbHBIX U KOTEJIbHBIX arperaTtoB, OIPEIEICHUIO XapaKTEPUCTUK TOIIOYHO-TOPEIOYHBIX YCTPOUCTB U
KOTJIOB, TpeOYyeMbIX Ui 3(PEKTUBHON 1 Oe301MacHON BBIPAOOTKH TETJIOBOM SHEPTUH; pacyeTy
WH)KEHEPHBIX CHCTEM KOTENbHBIX, 8 TAK)KE OCHOBHOT'O U BCIIOMOTATEILHOTO MX 000PYA0BaHUS;
OIIpE/ICIICHUN CTETIEHU BO3EHCTBUS POLYKTOB CTOPAHUSI OPIraHUYECKOTO TOIUIMBA HAa OKPYKAIOIILYIO
cpeny; ycioBuil 0ezonacHoi u 3(ppeKTUBHOI FKCIUTyaTalui 000pyI0BaHUS KOTEIbHBIX.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI M0 AU CHHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

Kon u HaumeHOBaHue Kox n HanmeHoBaHue [Tnanupyemble pe3yabTaThl 00yUEHUS 110
KOMITCTCHIIHH WH/INKATOpa TIOCTUKCHUS JMCIUIUTHHE, 00€CIICYNBAIONINE JOCTHKECHUE
KOMIICTCHIIHH IUTAHUPYEMBIX pe3ynbraToB ocBoeHuss OITOI1
[TK-1 Criocoben [TK-1.1 OcymiectBiisier cOop 1 | 3HAET
pa3pabaTbIBaTh MPOEKTHYIO |aHAIU3 UCXOIHBIX JTAHHBIX ISl | CTPYKTYpy cOOpa M aHaIM3a HCXOAHBIX JaHHBIX
U pabo4yro TOKyMEHTAIHUIO |IPOCKTUPOBAHUS CUCTEM 1t pacuéra u npoekTupoBanus OIT/]
CHCTEM TETUIOTa30CHA0KHEHHS U ymeeT
TETUIOTa30CHA0KEHUS 1 BEHTHJISIIIH UCTIOJIB30BaTh AJITOPUTMBI cOOpa M aHanmmu3a
BEHTUJISLIUH UCXOJHBIX  JAHHBIX s pacuéra W
npoextupoBanus OIT/I
BJajieeT

HaBbIKaMu cOOpa U aHaJIM3a UCXOAHBIX JaHHbBIX
Jutst pacuéra u npoektuposanus Ol

[TIK-1 Cnocoben [1K-1.2 BeinonHsieT pacuersl 3HaeT

pa3pabaThIBaTh MPOECKTHYIO | ISl MPOSKTHUPOBAHUS CHCTEM METO/IBI pa3paboTKu MPOEKTHOI u
U pabouyro TIOKYMEHTAILIUIO |TEeTIOra30CHA0KHEHUS U paboue-Texunueckoit gokymentaruu OII u
CUCTEM BEHTUJISIIINH METO/IBI odopmiieHus
TEIJIOra30CHA0KEHHS U MPOEKTHO-KOHCTPYKTOPCKUX PabOT
BEHTUJISIIIH yMmeet

pa3pabaTbiBaTh MPOEKTHYIO U  pabouyro
TexHu4ueckyro nokymeHrtauuto OIIJI, a Takxe

opopMIATH 3aKOHYEHHbBIE
IPOEKTHO-KOHCTPYKTOPCKUE PAOOTHI
BJajieeT

METOAaMu  pa3pabOTKM  MPOEKTHOH  H
paboue-texuuyeckoit nokymenrtanuu OIlJ] u
odopmieHus IIPOEKTHO-KOHCTPYKTOPCKUX
pabot




[1K-1 Cniocoben [1K-1.3 Pa3pabartsiBaet
pa3pabaThiBaTh MPOCKTHYIO | TEKCTOBYIO U rpauUIECKYIO
¥ pabovyro TOKYMEHTAIMIO |YacTH JOKYMEHTAIIUH CUCTEM

CHCTEM TEMNI0ra30CHA0KHEHNS U
TEMI0ra30CHA0KEHU U BCHTUIIALINU
BCHTUJIAAIIUHU

3HAEeT
METObI OCYIIECTBIICHUS MIPOBEPKHU
COOTBETCTBHUSI pa3pabaThIBa€MbIX MPOEKTOB U
TEXHUYECKOU JIOKYMEHTaIUH 010}
HOPMAaTHBHBIM JJOKyMEHTaM

yMeeT

OCYHICCTBJIATH IIPOBCPKY COOTBETCTBHUA
paBpa6aTbIBaeMbIX IIPOCKTOB H TEXHHUYCCKOU

JIOKYMEHTaIuU oIl HOPMAaTUBHBIM
JIOKYMEHTaM

BJageeT

METOJaMU OCYIIECTBIICHUS MIPOBEPKHU
COOTBETCTBUSI pa3pabaThIBAEMBIX TPOEKTOB H
TEXHUYECKON JIOKYMEHTalUH OITA

HOPMATHUBHBIM JOKYMCHTaAM

3. Yka3zaHue MecTa JUCHUILIMHBI (MOAYJIfAA) B CTPYKTYpPe 00pa30oBaTe/ibHOI MPOrpaMMbl

Jannast nucuuruiviHa (MoAysb) BKiItodeHa B biok «lucuumnunel, Mmoaynu» b1.B.07 ocHoBHOI
npodeccuonansHo 06pa3zoBaTenbHOi mporpammbl 08.03.01 CTpouTenbCTBO U OTHOCUTCS K YacTH,
dbopMupyemoii yauacTHUKaMu 00pa30BaTeNIbHBIX OTHOIICHUN y4eOHOrO IJIaHa.

No Tpemects N — Kox n HanMeHOBaHWE MHIMKATOPA
/i pea yrotiue et JOCTH)KEHUST KOMITETCHIIUN
1 o OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
nsmia -1.5, OTIK-1.11, VK-1.1
2 |ung OIlK-2.1, OIIK-2.2, OIIK-2.3, VK-
H(pOpPMAIIMOHHBIE TEXHOJIOTUU 1.1, VK-1.2, VK-1.6
3 | KommerotepHas rpaduka OIIK-1.9
OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
4 | Texaudeckast TEPMOJTUHAMHKA 15
5 |B OIIK-1.6, OIIK-1.7, OIIK-1.8, YK-
pICIIas MATEMaTHKA 2.1, VK-2.3, YK-2.4
6 |TemmomaccooOMeH IK-1.1, I[IK-1.2
OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
7 | CrpoutenpHas Teriopu3uka -1.5, OIIK-3.1, OIIK-3.6, OIIK-3.7,
OI1K-4.2, OIIK-6.1, OIIK-6.14
8 M OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
€XaHMKa KUIKOCTH U Ta3a 1.5, OIIK-1.7, OIK-3.2
OIIK-1.1, OIIK-1.3, OIIK-1.4, OIIK
9 |IIpuknamHas XUMuUsI

-1.5




Beicmias Maremartuka:

UHTerpanbHoe U tuddepeHiaibHoe HCYUCIEHNE, METOAUKU PELICHHS IMHEHHBIX YPaBHEHUH U UX
CUCTEM

MexaHuKa KUJKOCTH U Ta30B:

3aKOHbI ABM)KEHHUS KHUJKOCTU U ra3a, METOJUKHU ONPEAETICHUS MECTHBIX COMPOTUBIICHUN

CrpourenbHas Teriopu3nKa U TeII0MaccoOOOMEH:

3aKoHbI TeIIoNepeaaun, METOAbl MOBBIIIEHHS 3()PEKTUBHOCTH UCTIOIB30BAaHUS TEINIOBOM SHEPTUU

duzuka:

3akoH bepHyim, ruipoMexaHuka

[Ipuknannas Xumusi:

XUMUYECKHE peakliy OKUCICHUS METAIJIOB, PEaKui 00pa30BaHUs COJIEH U UX COCTUHEHHM

NudopmannoHHble TEXHOJIOTHH U KOMIIBIOTEpHAs rpaduka:

OcHoBBI paboThI ¢ 0UCHBIMH MPHIOKEHUSIMHU

Ocnogsbl pabotsl ¢ CAD-cuctemamu

TexHuyeckas TepMOIMHAMUKA:

TepMoanHaMuyeckue 3aKOHBI U ITUKJIIbI



n/a

[Tocnenyromue TUCIUTIIIMHBI

Kon n nanMeHoBaHMe HHIUKATOPA
IOCTHYKEHHUS KOMIIETEHIINH

[ToxroToBka K mporeaype 3amuThl ¥ 3aIUTa BBITYCKHON
KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, YK-1.2, YK-1.3, VK-1.4,
VK-1.5, YK-1.6, YK-2.1, VK-2.2,
VK-2.3, YK-2.4, YK-3.1, VK-3.2,
VK-3.3, YK-3.4, YK-3.5, VK-3.6,
VK-4.1, YK-4.2, YK-4.3, VK-4.4,
VK-5.1, YK-5.2, YK-5.3, VK-5.4,
VK-5.5, YK-5.6, YK-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, VK-8.3, YK-8.4, VK-9.1,
VK-9.2, VK-9.3, YK-9.4, YK-9.5,
VK-10.1, YK-10.2, YK-10.3, OIIK-
1.1, OIIK-1.2, OTIK-1.3, OTIK-1.4,
OIIK-1.5, OITK-1.6, OITK-1.7, OITK-
1.8, OTIK-1.9, OTIK-1.10, OTIK-1.11,
OIIK-2.1, OITK-2.2, OITK-2.3, OITK-
3.1, OIIK-3.2, OITK-3.3, OITK-3.4,
OIIK-3.5, OITK-3.6, OITK-3.7, OITK-
3.8, OIIK-3.9, OITK-4.1, OITK-4.2,
OIIK-4.3, OTTK-4.4, OIIK-5.1, OITK-
5.2, OIIK-5.3, OITK-5.4, OITK-5.5,
OIIK-5.6, OIIK-5.7, OITK-5.8, OITK-
5.9, OIIK-5.10, OITK-6.1, OITK-6.2,
OIIK-6.3, OITK-6.4, OITK-6.5, OITK-
6.6, OTIK-6.7, OITK-6.8, OITK-6.9,
OIIK-6.10, OIIK-6.11, OTIK-6.12,
OI1K-6.13, OIIK-6.14, OTIK-6.15,
OIIK-6.16, OTIK-7.1, OTIK-7.2,
OIIK-7.3, OTIK-7.4, OITK-7.5, OITK-
7.6, OTIK-7.7, OTIK-8.1, OITK-8.2,
OIIK-8.3, OTTK-8.4, OITK-9.1, OITK-
9.2, OTIK-9.3, OITK-9.4, OITK-9.5,
OIIK-9.6, OTTK-10.1, OTIK-10.2,
OIIK-10.3, OIK-10.4, OTIK-10.5,
TK-1.1, TIK-1.2, TIK-1.3, TIK-2.1,
TK-2.2, TIK-2.3, TIK-3.1, TIK-3.2,
TIK(I)-1.1, TIK(I)-1.2, TIK(I])-1.3,
TIK(IT)-1.4, TIK(IT)-1.5, TIK(IT)-1.6

4. O0beM TUCHHMILUIHHBI (MO1YJISAA) B 3a4€THBIX eIHHULAX € YKA3aHUEM KOJMYEeCTBA aKaJleMHYeCKUX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgasaresieM (o BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYI0O PA00Ty 00y4arouXcs




W3 HuX yackl Ha

Cemectp

B 610l D6 Bcero
uj1 y4eOHOI paboThl 4acoB MIPaKTHYECKYIO 7 8
TIOATrOTOBKY
KoHTakTHas padora 72 32 40
Jleximonnsie 3ansatus (JIek) 32 0 16 16
Jlaboparopusie 3ansaTus (J1ad) 8 8 8
[paktuueckue 3ansarust (I1p) 16 16 8 8
IIpaktuueckue 3ansatus B ceccuto (I133) 16 16 8 8
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 2,75 1,25 1,5
KOHCYJIBTAIINY TI0 KypCOBO paboTe (TIPOeKTy), 9 1 1
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOM pabOThI 0,5 0,25 0,25
(nmpoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUI0 0.95 0.25
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya ’ '
Yacel Ha KOHTPOJIb 12,75 4 8,75
CamocrositesibHast padota (CP) 236,5 106,75 | 129,75
O01masi TpyA10eMKOCTb TUCHUILIMHBI (MOYJIA)
yacel:| 324 144 180
3a4eTHbIC eIUHHIbI: 9 4 5




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM
3aHATHUAM), Hac.

o Kon
& UHAMKATOpa
Ne Pa3enbl AUCIUIUINHBI § JICKIIH 113 P Cp BSZZO’ JIOCTHKEHHS
8 W3 HUX W3 HUX W3 HUX ' KOMIICTCH
Ha Ha Ha oun
Beero | P poerg | MPAKTH poerg | MIPAKTHE
YECKYIO YECKYIO YECKYIO
noaro- moaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. DHepreruueckue
UCTOYHUKU
OO0wue ceeneHus oo K-1.1,
11 |?HepreTHUECKUX NCTOUHMKAX. | 05 0.5 K-1.2,
OcHOBHBIE TEHJICHIIUN HX TK-1.3
pa3BUTHUSA
DHepreTu4ecKue pecypcehl. MK-1.1,
1.2, |OCHOBHBIC IyTH 1 7105 05 | MK-12,
BO3MO>XHOCTH HX TK-1.3
MCIIOJIb30BaHUS
2. |2 paznmen. TorumBo
CocraB 1 OCHOBHBIE CBOMCTBA MK-1.1,
2.1. 7105 0,5 I1K-1.2,
OpPraHUYECKOTO TOILINBA TK-1.3
TBEpnoe, KUIKOE U Ta30BOE MK-1.1,
2.2 TOHJ‘II/IBO’ OcHOBHBIE CBOICTBA [ 0.5 [K-1.2,
' ' IK-1.3
3. |3 paznmen. Teopus ropenus
IK-1.1,
3.1. | OCHOBBI TEOPUH TOPEHUS 711 1 [K-1.2,
IK-1.3
CKopocTh XMMHUYECKOI MK-1.1,
3.2. 711 1 [1K-1.2,
peaKuy TOPCHUS TK-1.3
MarepuanbHblii OanaHc MK-1.1,
33. TOPEHUs ra30BOTO TOIJIMBA ! 1 0.5 8,75 975 1K-1.2,
P MK-1.3
MartepuanbHblii 6anaHC IK-1.1,
3.4. | ropeHus KUAKOro u TBEpIOTO | 7 1 0,5 8 9 [1K-1.2,
TOTLTBA IK-1.3
Temneparypsl rOpeHUs MK-1.1,
3.5. 7 1 0,5 3 4 IK-1.2,
TOTLIINBA TK-1.3
4. |4 paznen. KorenbHbie
YCTAaHOBKH X 3JIEMEHTHI U
CXEMBI
KorenbHble arperarsl ux IK-1.1,
4.1. [TennmooOMeHHBIE dieMeHTi U | 7 | 1 1 IK-1.2,
Ha3Ha4YCHHE I1K-1.3




IK-1.1,

4.2. | TenmoBele CXEMBI KOTEIBLHBIX 1 [1K-1.2,
I1IK-1.3
Br16op Tuma u koauvecTa TK-1.1,
4.3. 0,51 0,25 5 55 I1K-1.2,
KOTJIOarperaToB TK-1.3
5. |5 paszzmen. IlapoBbie n
BOJIOTPEHHBIC KOTJIOATPETaThI
MaJIOM U CpeIHEe MOIIHOCTH
q i IIK-1.1,
5.1, | 1YTYHHO-CEKUHOHHbIE KOTIIbI 1 K-1.2.
MaJIOl MOIIHOCTH TK-1.3
[TapoBbie 1 BoporpeiHbie HK-1.1,
5.2. 1 I1K-1.2,
BOJOTPYOHBIE KOTJIbI K-1.3
[TapoBbie 1 BomorpeiiHbie HK-1.1,
5.3. 1 I1K-1.2,
KapOTPyOHbIE KOTJIBI K-13
IIK-1.1,
5.4. | KonnencanronHble KOTIbI 1 I1K-1.2,
I1IK-1.3
6. |6 pasnmen. Tonounsie
YCTpOMCTBA
Tomku o1 CII0EBOTO COKUTaHUS HK-1.1,
. TBEPIOTO TOIIUBA 1 IK-1.2,
IIK-1.3
TOnKH KUIIALIETO CII04. HK-1.1,
. BuxpeBblie 1 HUKJIOHHBIE TOIKU 1 IK-1.2,
I1IK-1.3
IIK-1.1,
6.3. | KamepHrble TonkH 1 IK-1.2,
IIK-1.3
7. |7 paznmen. ['openounsie
YCTpOICTBA
IIK-1.1,
7.1. |'a3oropenoynsle ycTpoicTBa 1 0,5 1 3 [K-1.2,
I1IK-1.3
KuIKOTOTIMBHBIE TOPETOYHBIE HK-1.1,
1.2. CTPOIMCTBA 1 IK-1.2,
yerp TK-1.3
[IpeyronbHbIe U IK-1.1,
7.3. | KOMOMHUPOBaHHBIE 1 [1K-1.2,
rOpeJIoYHbIE YCTPOMCTBA IK-1.3
8. |8 pasnmen. Pacuér
raporeHepaTopa HaChIIIEHHOTO
napa
Pacuér TemnoBoro 6ananca TK-1.1,
8.1. KOTToarberaTa 1 0,5 10 11 I1K-1.2,
p TK-1.3
I1K-1.1,
8.2. | TerutoBoii pacué€T TONKH 4 2 24 28 IK-1.2,

IK-1.3




TeroBol pacyér TIK-1.1,
8.3. | KOHBEKTHBHBIX IOBEPXHOCTEH 4 2 27 31 [K-1.2,
Harpesa I1K-1.3
TermoBoi pacyér HK-1.1,
8.4. . 2 1 14 16 IK-1.2,
JKOHOMaii3epa TK-1.3
AHanmm3 pe3yabTaToB pacuéra. IK-1.1,
8.5. |IIpoBepka cXOTUMOCTH 0,51 0,25 6 6,5 [1K-1.2,
Oayranca. IK-1.3
9. |9 pasnen. Uubie hopmbl
KOHTaKTHOM paboTsl (7
ceMecTp)
[1K-1.1,
9.1. | KypcoBas pabota 1,25 | TIK-1.2,
I1K-1.3
10. |10 paznen. Kontpons (7
ceMecTp)
[K-1.1,
10.1. | 3auér 4 TIK-1.2,
IK-1.3
1111 paznen. A>poarHAMUYECKUN
pacdér maporeHeparopa
AdpoarHaMHUECKUN pacuéT IK-1.1,
11.1. 3 1 32 35 [K-1.2,
naporeHeparopa IK-1.3
12. |12 pa3nen. DaeMEHThI KOTIIOB
Y Tunm3atopsl TEIIOTHI TK-1.1,
19 1 | yXOMSIIIX ra3oB. [ToBepxHOCTH 1 1 NK-1.2.
HarpeBa KOTJIOB, TK-1.3
naporneperpeBaTen
OO6MypoBKa KOTIIOB. B3pbiBHBIE
Y TIPEIOXPAHUTEIIbHbBIE TIK-1.1,
12.2. | knamaHa, JECTHUILIBI, 1 1 T1K-1.2,
IJIOLIAIKH, TAPHUTYPA [1IK-1.3
KOTJIoarperara.
IK-1.1,
12.3.| bapabGaHbl KOTII0arperaTos 1 1 [1K-1.2,
IK-1.3
IK-1.1,
12.4.|IIpoayBKka KOTJI0OarperaToB 1 2 1 8 11 [1K-1.2,
IK-1.3
13. | 13 pa3znen. TonuBHOE
XO03SIICTBO
TormnmBocHaO)xeHue IK-1.1,
13.1. | ra3udunmpoBaHHBIX 1 1 TIK-1.2,
KOTEJIbHBIX IK-1.3
TommBocHabO)eHne MK-1.1,
13.2. JKUIKOTOILJIMBHBIX KOTEJIbHBIX 2 2 IK-1.2,
IK-1.3
TornnuBocHaOxeHue IK-1.1,
13.3. | TBEpAOTOIIMBHBIX KOTEIHHBIX 0,5 0,5 TIK-1.2,

CJIOCBOI'O CO)KUT'aHHA TOILJIMBA

I1K-1.3




TormmBocHa0xeHNE

[IK-1.1,

13.4. 2 2 [K-1.2,
MBUICYTOJIBHBIX KOTEJIbHBIX TK-1.3
14. | 14 pazgen. Cucremsl
[IJIAKO30JI0Yy1aJICHHUS,
JIBIMOYJIATICHUS U OUYUCTKU
MPOAYKTOB CTOPAHUS OT
BPEIHBIX UHTPEIUCHTOB
141 CucreMsl mogauu BO3ayxa Ha 38,7 47.75 gi:i;:
rOpeHue 3) K-1.3
Cuctembl IbIMOYAAICHUS HK-1.1,
14.2. KOTEILHELX 22 26 HK-Z;-.Zs,
ITK-1.
CucTeMbl IUTaK030JI0yAAJICHUS IK-1.1,
14.3. | KOTEeNBHBIX CO CIIOEBBIM 0,5 0,5 [1K-1.2,
C)KHTaHUEM TOIUIMBA IK-1.3
CHCcTEMBI OUYUCTKHU TBIMOBBIX IK-1.1,
14.4. 1 1 [K-1.2,
ra3oB OT YHOCOB TK-1.3
MeTtoab! OUHCTKH JIBIMOBEIX TIK-1.1,
14.5.|razoB OT BpeaHBIX 15 15 I1K-1.2,
unrpeaueatoB (NOX u SOX) I1K-1.3
15. |15 pa3znen. O6opynoBanue
JIea’pUpPOBAHUS TUTATEINBHOMN
BOJIBI
ATtMochepHbIE KOJIOHKOBBIC U HK-1.1,
15.1. 1 6 8 IK-1.2,
0OECKOJIOHKOBBIE J1€adPaToOphl TK-1.3
IK-1.1,
15.2. | BakyymMmHBI€ €adpaTopsl 1 1 [K-1.2,
IK-1.3
16. |16 paznen. BenomorarensHoe
o0opysoBaHue KOTENbHOM
TennooOMeHHbIE anmnapaThl MK-1.1,
16.1. ’ 0,5 12 | 13,5 | TIK-1.2,
HACOCHI U UHKEKTOPBI TK-1.3
PacmmpurensHble 6aku 1 MK-L.1,
16.2. 1 11 16 IK-1.2,
3amopHasi apMarypa TK-1.3
17. |17 paznen. usie popmbr
KOHTaKTHOU paboTel (8
ceMecTp)
IK-1.1,
17.1. | KypcoBoii mpoekT 1,25 T1K-1.2,
IK-1.3
18. |18 paznen. Konrpois (8
ceMecTp)
MK-1.1,
18.1. | Ox3ameH 9 T1K-1.2,

I1K-1.3




5.1. JIexuuu

Ne | HaumeHoBanue pasnena .
N HaunmeHnoBanue u kpaTkoe coaep:kaHue JEKIUn
pas3n U TeMBbI JICKITAH
OO6mue cBeaeHUs: 00 YHEPTeTUUECKUX UCTOYHUKAX. OCHOBHBIC TCHICHIINH
WX pa3BUTHUSA
O6mue ceegenns 06 | BBOAHBIE CBeNIeHMS. DHEPreTHIECKUE peCypChl. Bo30OHOBIsIEMbIE
1 SHEPreTHYECKUX HEBO300HOBJISIEMbIE SHEPTETHIECKHUE PECYPCHI HX POJIb B HAPOIHOM
nerounnkax. OcHoBHbIe |X03sHcTBe. [lepcnekTUBBI pa3BUTHUS TEIIOSHEPTETUKU U MECTO
TeH/ICHIIMH UX PA3BUTHs | OTONUTEIBHO-TIPOMBIIIICHHBIX M OTOIHUTEIBHBIX KOTC/IBHBIX B obmmem
OayraHce MPOM3BOJICTBA TEIIJIOBOW SHEPTUH. MICTOUHUKH TETUIOBOM
sHepruu. [lepcnekThBbI pa3BUTHA UCTOYHUKOB TEINIOBOWM SHEPTHUH.
OHepreTudeckue pecypcbl. OCHOBHbBIEC TYTU U BO3MOKHOCTH MX
DHepreTuvecKue HACIIOJIb30BAHNA
’ pecypcbl. OcHOBHBIE | DHEpreTHdecKue pecypcbl. OCHOBHBIC IyTH U BO3MOKHOCTH
IIyTH ¥ BO3MOXKHOCTH UX | ACTIONIb30BaHHs BO30OHOBIISICMBIX M HEBO30OHOBIISICMBIX HCTOYHHKOB
HUCIIONTb30BAHMS sHepruu. [losokeHne Mo oxpaHe OKpyKarolei cpeibl OT BPEIHbBIX
BBIOPOCOB IIPH CKUTAHWK OPTraHUYECKOIo TOIUIMBA B 3aKoHaX PD.
O6mue cBeaeHus 00 oprannyeckoM Torumee. Knaccudukarnms.
CocTtaB 1 OCHOBHBIE 6 C Knaccuduxamus
3 cBoiicTa OOmue cBeaenus. CocTtaB OpraHMYeCKoro TOIIMBA. 11
TOILJIMBA. Y CJIOBHOE TOTUIMBO.
OPraHM4YeCcKOro TOIIMBA
. TBépmoe, KUAKOE ¥ Ta3000pa3HOE TOILIIUBO
TeCpnoe, xuaxoe u TBépnoe, xuaKoe u razopoe TorBo. Cdepa ero ucnoyib3oBanus. Mecra
4 a30BOC TOIIHUBO. 1006191, OCHOBHBIEC TeXHOJIOTHH 100bIuU. CocTaB TorumBa. OCHOBHBIC
OcHOBHbIE CBOUCTBA. | ¢poiicrpa ommusa. Temiora CrOpaHusl TOIJIMBA.
OCHOBBI TEOPUU TOPEHUS
5 OCHOBHI TEOPUH OcHoBrl Teopun ropenus. [lojiHOE U HEMOJIHOE CropaHue TOIJIMBA.
ropeHus CraguitHocTh Topenus. Posb koadduiimenTa n30bITKa BO3yXa U €ro
BIIMSIHUE HA CKUTAHUS PA3JIMYHBIX BUIOB TOILJIMBA.
. | Cxopoctps xuMuueckoil peakiiuu ropenus. TemmnepaTypa ropeHusl.
6 CKopocTb XUMHECKOH CKopoCTh XUMUYECKOH peakiuu ropenus. Kunetnka ropeHusl.
PCAKIMH TOPCHUA | CrexpomeTprdeckoe COOTHOMICHHE.
KoTtenbHble arperaTsl X TEMI00OMEHHBIE SJIEMEHTHI M Ha3HAUYCHUE
KorenbHsle arperaTs ux | OOLLKME OHATHSL O TEIUIOICHEPUPYIOLIEH YCTAHOBKE, KOTEIbHOIH,
10 TerI000OMEeHHbIE TeruioreHepatope (korioarperare). Cocras kotioarperara (1o
3JIeMEHTHI ¥ Ha3HaueHHe | TETI00OMEHHBIM cTymeHsM). Ha3HaueHnue v o0muii mpuHIUI paboThI
BCEX TEMJIO0OMEHHBIX YCTPOMCTB, BXOAAIIUX B COCTaB KOTJOarperara.
TermoBbie CXeMbI KOTEJIbHBIX
[IpuHUMNIManbHas TEMI0Bask cCXxemMa KOTEJIbHOU € MOAKII0YEHUEM
11 TeruiosbIe CxeMbl OTKPBITOM BOJSHOW TEIUIOBOU ceTH. [[puHIMnManbsHas Temiosas cxema
KOTCJIBHBIX KOTEJIbHOM C MOJKIIOUYEHUEM 3aKPBITOM BOASHOM TEIIIOBOM ceTh. Mx
YCTPOMCTBO, OCHOBHBIE OCOOCHHOCTH ¥ MPUHIIHAI PAOOTHI.
YyryHHO-CEKIIMOHHBIE KOTJIbI MaJIOW MOIITHOCTH.
13 | "YTYHHO-CEKLHMOHHBIC | faceydukamus ko108, OCHOBHBIE 0coberHoCcTH KoHCTpyKImH. Chepa
KOTJIBI MAJION MOIHOCTH | 17y jenerms. JIocTOMHCTBA M HEIOCTATKH.
[TapoBble 1 BogorpeiiHbie BOJOTPYOHBIE KOTJIbI
Iapossle u [TapoBbie BOJOTPYOHBIE KOTJIBI C €CTECTBEHHOW U MPUHYAUTEITLHON
14 BOJIOTPEHHBIE nupkysanuen. KpatHocTs u mogbeMHas cuiia HUpKyssinun. CxeMbl
BOJOTPYOHbIE KOTIBI | ABHKECHUS BOJBI 1 napoBOITHON cMecr. OCHOBHBIE 0COOCHHOCTH
koHcTpyKIuu. Cdepa npumenenust. J[oCTOMHCTBA 1 HETOCTATKH.
15 TTapoBsie 1 [TapoBbIe U BOAOTpEHHBIE KAPOTPYOHBIE KOTIIBI

BOJIOTPEIHBIE

[TapoBsle sxapoTpyOHBIE KOTIIBI C €CTECTBEHHOW U MPUHYAUTEIBHOM




XKapoTpyOHBIE KOTJIBI

nupKyJanuend. Cxemsl IBUKEHUS BOABI U MAPOBOJIIHON cmecru. OCHOBHBIE
ocobenHoctu koHcTpykiuu. Cepa mpumenenus. JloctonHcTBa u
HEJOCTATKH.

16

KOHI[GHC&I_[I/IOHHBIG
KOTJIbI

KoneHncannonHbie KOTIIbI
OcHoBHBIE 0cOOeHHOCTH KOHCTpYKIMU. Chepa npuMeHeHusI.
JlocToMHCTBA U HEJIOCTATKH.

17

Tonxu 11 CJIOEBOI'O
CXXUI'aHUA TBép,I[OFO
TOIIJINBaA

Tonku AJist CIIOEBOrO CKUTAHUS TBEPAOTO TOTUIMBA

Tonounkle ycTpoiicTBa, HazHaueHue. CroeBble TONKU U UX
kiaccudukanus. TornouHble YCTPOMCTBA ¢ HEMOBUKHOM KOJIOCHUKOBOM
pewetkoil. [TomymMexaHn4eckre 1 MEXaHUYECKUE TOIIKHU.
[THeBMOMeXaHWYECKUE 3a0paChIBATEN, UX YCTPOUCTBO M MPUHIIHIT
neiictBus. LlermHbIe KOTOCHUKOBBIE PEIIETKH C MPSIMBIM U OOpPaTHBIM
X0JIOM, C THEBMOMEXaHUYECKIUMHU 3a0pachIBaTEISIMU M MAXTHBIM
npeaTonkom. [lepcnekTuBbl pa3BUTHS TOIIOYHBIX YCTPOMCTB CO CIIOEBBIM
poueccoM ropeHust. JJoctonHcTBa, HEAOCTATKH, OCHOBHBIE PACUETHBIC
XapaKTEPUCTUKU TOTIOK.

18

Tonku KUMSIIEro ciosl.
Buxpessie u
LUKJIOHHBIE TOIIKH

Tonky kunsmero cios. BUxpesble 1 NUKIOHHBIE TOIKU

OcHoOBHbIE IOHATHS NICEBIO0KMKEHHOTO ciios. [lepBas u BTopast
KpUTHYECKHE CKOPOCTH. KOHCTPYKTHBHBIE 0COOCHHOCTH TONIOK KHITSAIIETO
ciosi. BuxpeBble U IUKIIOHHBIE TONKH. KOHCTpYKTHBHBIE 0COOEHHOCTH.
Cdepa mpumenenwust. JlocTOMHCTBA M HEJOCTATKH.

19

KamepHbie Tonku

KamepHbie Tonku
Y CTpOWCTBO TOTIOK JIJISl CKUTAHUS JKUAKOTO M ra3000pa3HOTO TOIUIHBA.
KoHncTpykTuBHBIE 0OCOOE€HHOCTHU. J[OCTOMHCTBA M HEJOCTATKH.

20

I"azoropenouneie
YCTpOMCTBA

I"azoropenounsie ycTponcTsa

Knaccudukanus razoropenoytsix ycTpoicTs. Juddy3nonnsiid,
cMelaHHbIi (I y3NOHHO-KUHETUYECKHI ) U KWHETHYECKUI METOIbI
ckuranus raza. OCHOBHbIE KOHCTPYKTUBHBIE OCOOEHHOCTHU

1 y3MOHHBIX, MHKEKITMOHHBIX CPETHETO JaBIICHUS Ta3a,
WHKXEKITMOHHBIX MHOTO(aKeTbHBIX HU3KOTO JIaBIICHHS raza u TOPENoK ¢
MPUHYAUTETHHOU Mo1a4yeil Bo3ayxa (IyTheBBIX TOPETIOK).

21

KunkoTommBHEIE
TOpPEJIOYHBIE YCTPOMCTBA

JKnakoToniauBHBIE TOPEIOYHBIE YCTPOMCTBA

OcHOBHBIE 0COOEHHOCTH CKUTaHHs KUIKOTO TOIUIMBA. BBl 1 OCHOBHBIE
KOHCTPYKTUBHBIE XapakTepucTuku ¢popcyHok. [lomorpes, punbrpanus u
pacIbUTUBaHHUE KHUJKOTO TOTIINBA.

22

[IpeyronbHsle 1
KOMOMHHpPOBaHHbBIE
TOpPEJIOYHBIE YCTPOMCTBA

HBIJ'IGYFOJ'IBHBIC 151 KOM6I/IHI/Ip0BaHHLIe TOpCIIOYHBIC YCTpOﬁCTBa
OcHOBHBIC KOHCTPYKTUBHBLIC 0COOCHHOCTHU MBUICYT'OJIBHBIX TOPCIIOK, U
TOPCIIOK NPCAHAZHAYCHHBIX JIA CXKUT'AaHUA PA3JIMYHBIX BUJOB TOIIJIMBA
(raSOMa3YTHBIX, NNbLICTAa30BbIX, HBIJ'IeFa3OMaBYTHLIX). C(I)epa NPpUMCHCHUA,
JOCTOMHCTBA U HCJOCTATKH.

31

Y Tunuzatopsl TEII0THI
YXOSIINX Ta30B.
[ToBepxHOCTH Harpesa
KOTJIOB,
naporeperpeBaTesu

YTunusatopsl TEMIOTH! yXOA41MX ra3oB. [loBepxHOCTH HarpeBa KOTJIOB,
naponeperpeBareian

OKpaHHbIE 1 KOHBEKTUBHBIE IOBEPXHOCTH Harpesa. PacnonoxeHnue,
XapaKTEpUCTHKA U YCIOBUS pabOThl. XBOCTOBbIE TOBEPXHOCTH HarpeBa.
BoasHbie sKx0HOMAali3ephl, BO3yXOMOAOTPEBATENH, YTHIN3ATOPbI TEMIOTHI
KOHTaKTHOT'O U TOBEPXHOCTHOI'O THUIIOB, UX YCTPOWCTBO U KOMIIOHOBKA.
TexHuko-sKOHOMUYECKUe nokaszarenu. [laponeperpesarenu, ux
YCTPOMCTBO M KOMIIOHOBKA. OCHOBHBIE HAIPaBJICHUS, pa3BUTHE,
kJaccuukanus, paboune napaMmeTpol. TemrnepaTypHbId pexum
o0orpeBaeMbIX MOBEpXHOCTEN HarpeBa. CxeMbl IBM)KEHUS BOJBI U
MIapOBOJSIHON CMECH.

32

OOMypOBKa KOTIIOB.
B3peiBHBIE U

OO6MypoBKa KOTJIOB. B3pbIBHBIE U NTPeI0XpaHUTENbHbIE KIIallaHa,
JICCTHHIIBI, IUIOIAAKHU, TADHATYpa KOTJIoOarperara.




IIPENOXPAHUTEIILHBIE
KJIaIlaHa, JICCTHULLBI,
IJIOLIAKH, TAPHUTYPA

B3pbiBHBIE KilanaHa B 0OMYpPOBKE TOIKH U ra30Xo0/1ax KoTjoarperara,
METOJMKa UX pacuera. [1omaaky u JecTHUIBI KOoToarperara.
OOMypoOBKa KOTJIOarperaToB U MpUMeHsieMble MaTepUabl.
TemneparypHbie BBL. ['apHUTYpa KOTI0arperara.

KOTJI0arperara.
bapabanb1 koTII0arperaToB
YcrpoiicTBa M KOHCTpYKIHH O0apabaHoB KoTiIoarperaTtoB. CriocoObl
33 Bapa6aHsl MOJIYYCHHS CYXOT0 U YKCTOro mapa. Cemapupyrooye yCTpoucTBa.
KOTJIOArPEraToB ApMarypa U npeoxpaHUTENIbHbIC YCTpoicTBa. MeToapl obecreueHus
YUCTOTHI Mapa: cenapalus napa, CTyreH4aToe uCrapeHue BOJIbl,
BBIHOCHBIC IIUKJIOHBI H JIp.
[lepuonnueckas 1 HeMpepbIBHAS MPOJIyBKA KOTJIOATPEraToB
34 IIponyexa Teopernueckre 0COOEHHOCTH U BUABI TPOAYBKH. CXEeMbI peau3aiuu
KoT710arperatos NIEPUOIUYECKON U HEIIPEPBIBHOM IIPOYBKH.
TommuBocHaOxkenue | 1 OTUIMBOCHAOKEHUE ra3u(PUITMPOBAHBIX KOTEIBHBIX
35 rasudunuposanseix | ['a30Boe xo3siicTBo KoTenbHbIX ['PY, LIPII u I'PII, HapyxHbIe 1
KOTEIbHBIX BHYTPEHHHE Ta30MPOBO/IbI, IEPEBOJI KOTIIOB HA T'a30BOE TOILJIUBO.
TormmBocHA0KEHNE KUIKOTOIUIMBHBIX KOTEIHHBIX
[ToaroroBka *HUAKOTO TOIIMBA K CXKUTaHUI0. Ma3yTHOE X035iCTBO
TorumBocHaOKERHE | orepmpix: JKEJIC3HOOPOIKHBIC ICTAKA Ibl, EMKOCTH JIJIsI XpaHCHHSI,
36 KHAKOTOITUBHBIX MOJIOTPEBA U MEPEKAYKH >KUJIKOTO TOILJINBA, Ma3yTOHACOCHBIE CTAHIIHH.
KOTCJIBHBIX [TpoTuBomnOX)KapHbIe TPEOOBAHUSA K 3a/IaHUSIM Ma3yTOHACOCHBIX CTAHIIUHN U
WX BEHTHUJISAIUH.
TommBocHaOkeHre TBEPIOTOIIIMBHBIX KOTEJIBHBIX CIIOEBOTO CKUTaHMS
TOILTMBA
TOI}HHBOCHaﬁsmeHHe [ToaroroBka TBEPAOro TOIIMBA K CIOEBOMY Cokuranuto. [loaroroska
37 TBCPAOTOITMBHBIX JIPEBECHBIX OTXOJIOB K CKUTaHUIO. TOIIMBHOE X035HCTBO KOTEIbHBIX,
KOTCJBHBIX CJIOCBOTO | 5360 Taromux Ha TBEPAOM TOIUIMBE: TOIUIHBHBIC CKIIAIBI H CHCTEMBI
CKUTAHI TOIUMMBA | 1o iponogaun. TOIMBHOE XO3SHCTBO KOTEIbHBIX HA IPEBECHBIX
orxonax. [logroroska Tomiunea, nojiaya TOIJIMBA B TOIKY.
TonnuBocHA0KEHHE MBUICYTOIBHBIX KOTEIBHBIX
TomwmBocHaOxkenue | I1OATOTOBKA MBUIEBUAHOTO TOIJIMBA K KAMEPHOMY CXKUTaHUIO. Buibl
38 TIBLIEYTONBHBIX TOTLIIMBA, UCTIOTb3YyeMbIe JJIsi MPUTOTOBIEHHS MbUTH. OCOOEHHOCTH
KOTEThHBIX CKUTaHUS NbUTM. MenbHUYHbBIE YCTAHOBKU IS pa3MoJia TBEPAOTO
ToruBa. OCHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH.
CucTemMbl UTAKO30JI0YAAJICHUS] KOTEJIBHBIX CO CJIO€BBIM CKUTAHUEM
Cucremsl N —
41 LILTaKO30T0Y IaCHUA Knaccudukanus cucrem II3Y. Cxembl MeXaHUYECKON CUCTEMBI
KOTCIIBHBIX CO CIIOCBBIM | o60pynoBans, pexnM pabOThI, CKIAUPOBAHUE ILTAKA U 301I5I.
CKUTAHNEM TOIUIHBA | 170110 51p30BaHMe IITIAKA M 30161 B HAPOIHOM XO3SHCTBE.
CucTeMbl OYHCTKH JBIMOBBIX Ta30B OT YHOCOB
CucreMbl OYUCTKH Croco0bl YyiaaBJIWBaHUA TBEPAbIX YACTUI: MEXaAHNYCCKUC CYXUC
42 JIBIMOBBIX T'a30B OT 30JI0YJIOBUTENH (IIUKJIOHBI), MOKPBIE CKPYOOEpPHI U JIEKTPODUIBTPHI.
YHOCOB [TpuHIMIIBI paOOTHI IUKIJIOHOB, CKPYOOEepoB U 31eKTpohuIbTpoB. Cxembl
KOMOWHHUPOBAHHOTO 30JI0YJIaBIMBAHUS.
MeTo/1bl OYMCTKH JIBIMOBBIX T'a30B OT BpeaHbIX HHTpeaneHToB (NOX u
SOx)
OxpaHa OKpyKaroIIei cpeasl OT BPEAHBIX BBIOPOCOB MPHU CKUTAHUH
Metoabl OUHCTKH TOTIIIMBA B KOTJIaXx. Bpemusie mapora3zoBsie BEIOPOCH ¢ MPOTyKTaMH
43 JTLIMOBBIX Ta30B OT CrOpaHusl OPraHUYeCKUX TOTUIUB. KauyecTBEHHBIN 1 KOJIMYECTBEHHBIN

BPEIIHBIX HHIPEUCHTOB
(NOx u SOx)

COCTaB BPEAHBIX BEIIECTB B MPOAYKTAX CTOPAHUS Pa3INIHBIX TOTUIUB.
OO0pa3oBaHre OKCHIOB a30Ta U CEPbI, OKCHUJIA YTIIEPOJIa, CAKUCTBIX
YacTHIl, ¥ KaHIIEPOTEHHBIX coeTuHeHI. PaccenBanne BpeIHbIX BEIOPOCOB
B aTMoc(epe depe3 AIMOBBIC TPYOBl. MeTOAbI TIOIaBICHIS




00pa3oBaHUs U yJIaBIMBaHUS OKCUIOB a30Ta U cepbl. CXeMBI,
obopynoBanue u 3¢ (HEKTUBHOCTS.

ATMochepHbIe ATMoc(hepHbIE KOJIOHKOBBIE U OECKOJIOHKOBBIE J1€adPaTOPBI
44 KOJIOHKOBBIE U dusnyeckrue 0OCHOBHI IPOIIECCOB Jca’pupoBanus. KoloHKOBBIE 1
6eCKOJIOHKOBBIE OECKOJIOHKOBBIC aTMOC(hepHBIe eadpaTopsl. [IpuHIHMI pabOTHI.
JieadpaTopsel HOCTOI/IHCTBa N HEAOCTATKH.
BakyymHble neaspatopsl
45 | Bakyymusle neaspatops | OCHOBHBIC KOHCTPYKTUBHbIC XapaKTEPHCTHKH BaKyyMHBIX [1€a3paTopoB.
[Tpuanmn paboTsel, chepa MPUMEHEHHS, TOCTOMHCTBA U HEIOCTATKH.
TermmoobMeHHbIC TennooOMeHHBIE anmapaThbl, HACOCHI K HHKEKTOPbI
46 anmaparhl, HACOCHI M | BHJIBI HACOCOB, HHXKEKTOPOB U TEMIOOOMEHHUKOB IIPUMEHAEMBIX B
MHKEKTOPbI KoTeJbHbIX. OCOOCHHOCTH KOHCTPYKIIMA. MeTOabl yCTAaHOBKH.
PacmmpurenpHbie 0aku 1 3amopHas apMaTypa
47 Pacimpurenshble 6aku | PaciuupuTesnbrbie Oaku u 3anopHas apmarypa. OCoOeHHOCTH

¥ 3aropHas apMarypa

KOHCTPYKIIUWA. MeTO/Ibl yCTAaHOBKHU B KOTEIbHON. MeTo 161 BBIOOpA JTst
CUCTEM.

5.2. [IpakTuyeckue 3aHsATUS B CECCHUIO

HaumenoBanue pasaciia

li\i U TEMBI CCMUHAPCKUX HaumenoBanue u cojiep:kaHue NpakTUUECKUX 3aHATUI
3aHITHH
MatepuanbHblii OajlaHC TOPEHUs ra30BOr0 TOIIMBA
. Onpenenenre TEOPETUUECKOTO U IEHCTBUTENBHOIO PACX010B BO3/1yXa.
Marepuanbblit Gananc Omnpenenenue ynenbHbIX 00bEMHBIX J0JIEH U MapLUaAIbHBIX JaBICHUN
7 TOpCHUA TA30BOTO | o Mr10HEHTOB IIPOAYKTOB MOJHOTO CrOPAHHUs Ta30BOT0 TOIIMBA.
Tolmsa Omnpenenenre SHTAIBIIMU TPOAYKTOB CTOPaHUs Ha BBIXOJIE U3
TEIUIOOOMEHHBIX CTYIEHEH, BXOIINX B COCTAB KOTI0arperaTa.
MartepuanbHbl OalaHC TOPEHUs TBEPIOTO U KUIKOTO TOILUIUBA
[lepecuér cocTaBa TOIIMBA U3 CIPABOYHOTrO B pabounii. OnpeneneHue
MatepuanbsHslii 6aganc | TCOPETHIECKOrO U ACHCTBUTEIBHOTO PaCX0A0B Bo3ayxa. OnpenencHue
8 TOPEHMS KUIKOTO M | YACIBHBIX OOBEMHBIX JI0JICH M [apLHANbHBIX [aBJICHUN KOMIIOHEHTOB
TBEPIOTO TOMIHBA IIPOJYKTOB ITOJIHOTO CTOPaHUs KHUAKOTO U TBEPIOrO TOIUIMBA.
Omnpenenenne PHTAIBINY IPOAYKTOB CTOPAaHUs Ha BBIXOJIE U3
TEIIOOOMEHHBIX CTyINEHeH, BXOIIINX B COCTaB KOoTjoarperarta.
Pacuér Temnieparypsl ropeHus
9 Temmeparypsl roperus Omnpenenenue TeMIepaTypsl TOpeHus (Kaponpou3BOJUTEIBHOCTH,
TornuBa KaJIOPUMETPUUECKOM, TEOPETUUECKOU, NEHCTBUTEILHON ).
Bri6op Tumna u Br16op naporenepatopos IKBp
12 KOJIMYECTBA Omnpenenenue konnyecTBa KotioarperaroB JIKBp nmist korenpHOM
KOTJIOArperaToB
[TonGop ra3oropenoyHbIX YCTPOUCTB
Meroanka moadopa ra3oropegodyHoro yCTPONCTBA TSl KOTJIOB MaJION 1
20 Fasoropevnoqﬂme cpenHeil MmoiHocTH. OCHOBHBIE MOAXO0/IbI K MPOEKTUPOBAHUIO CUCTEMBI
ycTpoucTsa TI0/1a4H BO3/yXa K ropenkam. KoneTpykims cuctemsl. Oco6eHHOCTH
a’pOIMHaMUYECKOr0 pacu€ra CUCTEMBI II0JJa4ul BO3/IyXa K TOpesIKaM.
Pacuér terioBoro 6anaHca kotjoarperata
3asada TernoBeIX pacuy€ToB. [I0BepOUHbIE M1 KOHCTPYKTUBHBIE PACUETHI.
AJTOpUTM COCTaBIIEHUS YpaBHEHHS TEIJIOBOro OajlaHca MapoBOro KoTja
23 PacuéT TerioBoro «IKBp». YpaBuenne ooparaoro 6ananca, onpeaenenune KII (6pyrro)

Oananca KOTJIoarperara

KoTioarperara. Meroauka onpeneaeHus MoTepb TEIUIOTHL: ¢ YXOAAIUMU
ra3aMy, XUMUYECKAM U MEXaHUYECKUM HEJI0KOTOM, C ITOTEPSIMU Yepe3
Hapy’KHbIE OTPAXKICHUS, U BBITPYKAEMBIM U3 TOIKH [IJAKOM.
Omnpenenenre 4acoBOro pacxoja TOIUINBA.




TenmoBoi pacyéT TONKU
OcHoBHas 3a/1a4a MOBEPOYHOTO TEIJIOBOTr0 pacyéTa TOMKU. AJIITOPUTM
MOBEPOYHOI0 TEIJIOBOro pacuéra Tonku. CocraBieHne TabIUIbl JaHHBIX

24 | TenmoBofi pacu&T TONKH | oyernyKTHBHBIX XAPAKTEPHCTHK TOMKH, TPEGYIOMHXCS VT BHITOTHEHUS
TerwioBoro pacuéra. OmnpenenaeHue pacuéTHOM TeMIiepaTypbl IPOAYKTOB
CrOpaHHUs Ha BBIXOJIE U3 TOIKHU.
TennoBoii pacuéT KOHBEKTUBHBIX TOBEPXHOCTEH HAarpeBa
OcHoBHasl 3a/1a4a MOBEPOYHOTO TEIJIOBOTO PacyéTa KOHBEKTUBHBIX
TemnnoBoii pacyér MOBEPXHOCTEN HarpeBa. AJITOpUTM MOBepoyHoro pacuéra. CocraBieHue
25 KOHBEKTUBHBIX TaOJINILIBI TaHHBIX KOHCTPYKTUBHBIX XapaKTEPUCTUK KOHBEKTHUBHBIX
IIOBEPXHOCTEH Harpepa |[IOBEPXHOCTEH HarpeBa, TPEOYHOLIMXCS JUIs BBIIOJIHEHHS TEIIOBOTO
pacuéra. OnpezneneHue pacy€THON TeMIiepaTyphl IPOJYKTOB CTOPaHUs Ha
BBIXOJI€ U3 KOHBEKTHBHBIX IIOBEPXHOCTEH Harpena.
TennoBoi pacy€éT s3KOHOMa3epa
OcHoBHas 3a/1a4a KOHCTPYKTUBHOI'O TEIUIOBOTO pacuéra IKOHOMai3epa.
AJTOpUTM KOHCTPYKTUBHOTO pacuéra. CocTaBiieHne TaOIUIIbl JAHHBIX
26 TermnoBoii pacuér KOHCTPYKTUBHBIX XapaKTePUCTUK YKOHOMaii3epa, TpeOyroImuxcs s
SKOHOMaii3epa BBITIOJTHEHUS TEIJIOBOTO pacuéta. OnpenenaeHue pacuéTHON MI0Maan
TeIUIoNepeaoleil MOBEPXHOCTH PEOPUCTHIX TPYO IKOHOMa3epa.
Omnpenenenre KOHCTPYKTUBHOTO PACIONIOKEHUS U KOJIMYeCTBa TPYyO B
psidy, a TaKKe PsIIOB TPYO U YHCIIO KOJIOHOK SKOHOMali3epa.
Amnanus pe3ynbratoB pacuéta. [IpoBepka cxogumocTtu 6anaHca.
AHam_’_B PE3YIBTATOB | A jjropuTM YHCIIEHHOTO ONpEIeICHNs HEBA30K 110 TEIUIOBOCTIPUATHIO 1
21 pacuéra. IIpoBepka MIPUPAIICHHUIO SHTAIBIINK HarpeBaeMoro Terionocutens. OnpeneieHue
CXOIMMOCTH GANAHCA. | 566 110 THEIX M OTHOCHTETBHBIX HEBSIOK.
30 AsponuHaMuYecKuii As3poaMHaMUYECKH pacu€T nmaporeseparopa
pacuér naporeneparopa |A3POANHAMHYCCKHI pacy€r mapoBoro kotiaoarperata JIKBp
Pacuér nponyBku
34 Iponyexa CocraBiieHue coasiHOro OanaHca U onpeesieHUe BeIMYMHbI TPOAYBKH U
KoTjoarperaros pacxoja MpoyBOYHON BOJBI.
CucreMsl JpIMOYJAIEHUS KOTEIbHON
Crcrembl OcHOBHBIE TOJXO/IbI K TPOEKTUPOBAHUIO CUCTEMBI IBIMOY IaJI€HHUS.
40 ABIMOYaIICHHA KoncTpykuus cuctemsl. A3poiHaMUYECKU pacyET CUCTEMBI
KOTCJIBHBIX neIMoyAasieHus. BeiOop npiMococa U I5IMOBOM TPYObI
47 Pacmmipurenbable 6aku |110100p pacumpuTensHoro 6aka

U 3all0pHas apMaTypa

[TonGop pacumpurenbHoro 6aka

5.3. IlpakTudeckue 3aHsATHS

HaumenoBanue paznena

Ne Y TEMBI PAKTUYECKUX HaumeHnoBanue u conepkanue NPakTUYECKUX 3aHATUN
pasit 3aHATHI
MartepuanbHblii OalaHC TOPEHHUS Ta30BOT0 TOTUIMBA
. Ornpenenenre TeOPETUUECKOTO U IEUCTBUTEIBHOIO PACX0I0B BO3yXa.
Marepuanbmbiit 6ananc Omnpenenenue ynenbHBIX 00bEMHBIX OJIEH U MapIHATbHBIX JaBICHUAN
7 TOpCHIS ra3o0BoOTO KOMIIOHEHTOB IPOJYKTOB IIOJIHOI'O CTOPaHUS Ta30BOr0 TOILIHBA.
TOTLTHBA OrnpezenieHne SHTAIBIUU TPOJIYKTOB CrOPaHus Ha BBIXOJIE U3
TEII00OMEHHBIX CTYyIMEHEeH, BXOSAIINUX B COCTaB KOTlIoarperara.
MartepuanbHbIi OalaHC TOPEHUS KHUAKOTO U TBEPIOTO TOTLIUBA
[Tepecu€T cocTaBa TOIUIMBA U3 CIPABOYHOTO B pabounii. OnpeneneHue
MarepuanbpHblii 6amanc | TCOPETUYECKOTO U JNENCTBUTENIBLHOTO PacxooB Bo3ayxa. OnpeneneHue
8 FOPEHHMS KMAKOTO U | YACTIBHBIX 00BEMHBIX J10JIeH U MapIUAIbHBIX JaBICHUN KOMIIOHEHTOB

TBEPAOIrO TOILIMBA

IMPOAYKTOB ITOJIHOI'O CTOPAHUS KUAKOTO U TBépI[OFO TOIIJINBA.
OHpe,Z[CJ'ICHI/IC OHTAJIBIINU MTPOAYKTOB CropaHud Ha BbIXOAC U3
TEIJI000MEHHBIX CTYHCHeﬁ, BXOJAIIMUX B COCTAB KOTJIoAarperara.




Temneparypsl ropeHust
TOIUIMBA

Pacuér Temnepatypbl ropeHus
Omnpenenenue TeMnepaTypbl ropeHus (3kaporporu3BOIUTENBHOCTH,
KaJIOPUMETPUUECKOM, TEOPETUUECKOM, IEHCTBUTEITLHOMN ).

12

Br160p Tuna n
KOJIMYECTBA
KOTJIOArperaTtoB

Br16op naporeneparopos JIKBp
Ornpenenenne konuuecTBa kotaoarperaros IKBp amns korensHoO#M

20

["a3oropenoynbie
yCTpOMCTBA

[TonGop ra30ropeoyHbIX YCTPOMCTB

MeTtoauka nmoioopa ra3oropesiouHoro yCTpoiucTBa A KOTJIOB Malol 1
cpenHeit MmouHocTH. OCHOBHBIE MTOAXOABI K IPOEKTUPOBAHUIO CUCTEMBI
nojauu Bo3ayxa Kk ropenkam. Korerpykius cucrtemsl. Oco6eHHOCTH
a’pOIMHAMUYECKOT0 pacy€Ta CUCTEMBI II0JJa4H BO3/IyXa K TOPEIKAM.

23

Pacuér Tenosoro
OanaHca KoTi0arperaTa

Pacuér TennoBoro 0ananca KoTioarperara

3aaya TeIIoBbIX pacuéToB. [loBepoUHbIE U KOHCTPYKTUBHBIE PACUETHI.
AJNTOPUTM COCTABJICHUS YPaBHEHUS TEIJIOBOTO OajlaHCa MapoBOro KOTJIA
«AKBp». YpaBuenue ooparnoro 6ananca, onpeaenenue KII1 (6pyrTo)
KoTyioarperara. Meroauka onpeieaeHus NoTepb TEIUIOTHL: ¢ yXOAAIUMHI
ra3aMu, XUMUYECKUM U MEXaHUUYECKUM HEI0KOTOM, C IIOTEPSIMU Yepe3
Hapy>KHbIE OIPAXKACHUS, U BBITPYKAEMbIM U3 TOIKH ILIJIAKOM.
OmnpeneneHne 4acoBOro pacxo/ia TOIUIMBaA.

24

TernnoBoi pacyéT TONKU

TeroBol pacy€T TONKU

OcHoBHasl 3a/1a4a IOBEPOYHOIO TEIJIOBOIO Pacy€Ta TONKU. AJITOPUTM
HOBEPOYHOTI'0 TEIUIOBOro pacuéra Tonku. CocraBieHue TabIUIbl JaHHBIX
KOHCTPYKTUBHBIX XapaKT€PUCTUK TOIKHU, TPEOYIOIIUXCS JIJIsl BBIITOJIHEHUS
TeI10BOro pacuéra. OnpeneneHue pacu€THON TeMIEpaTypbl MPOTYKTOB
CropaHus Ha BBIXOJIE U3 TOIKH.

25

TeroBoi pacuér
KOHBEKTHUBHBIX
MMOBEPXHOCTEN Harpena

TenoBoii pacuéT KOHBEKTUBHBIX TOBEPXHOCTEH Harpena

OcHoBHasl 3a/1a4a OBEPOYHOTO TEIJIOBOTO PacyéTa KOHBEKTUBHBIX
MOBEPXHOCTEH HarpeBa. ANTOPUTM MOBEpOYHOro pacuéra. CocTaBieHHe
TaOJIUIIBI TAHHBIX KOHCTPYKTHUBHBIX XapaKTEPUCTUK KOHBEKTHBHBIX
MOBEPXHOCTEH HarpeBa, TPEOYIOLMXCs IS BBIIOJIHEHUS TETJIOBOTO
pacuéra. OnpeneneHue pacu€THON TeMIiepaTypsl IPOAYKTOB CTOPAHUS Ha
BBIXOJ/I€ U3 KOHBEKTHBHBIX [IOBEPXHOCTEW Harpesa.

26

TennoBoi pacuér
SKOHOMam3epa

TennoBoi pac4€T dKOHOMaK3epa

OcHoBHasl 3a/1a4ya KOHCTPYKTHUBHOTO TEIUIOBOTO pacdy€Ta YKOHOMai3epa.
ANTOpUTM KOHCTPYKTUBHOTO pacuéra. CocTaBieHHE TaOINIbI JAHHBIX
KOHCTPYKTUBHBIX XapaKT€pPUCTUK 3KOHOMai3epa, TpeOyromuxcs s
BBITIOJIHEHHSI TETNIOBOTO pacuéra. Ornpesesenne pacyETHOM TIIOaau
TEeIUIoNepeatoleil MOBEPXHOCTH peOpUCTHIX TPYO IKOHOMali3epa.
Omnpenenenre KOHCTPYKTUBHOI'O PACIIONIOKEHUS U KOJIMYECTBa TpyO B
pAdy, a TaKKe PsiIoB TPYO U YMCIIO KOJIOHOK SKOHOMaii3epa.

27

AHanu3 pe3yabTaToB
pacuéra. [IpoBepka
CXOIMMOCTH OanaHca.

Amnanus pe3ynbraToB pacuéra. [IpoBepka cxoqumMocTH OanaHca.
ANTOPUTM YHCIEHHOTO ONPEEIIEHNS HEBA30K 10 TEMJIOBOCIPUATHIO U
IPUPALICHNUIO SHTAIBIIMKA HarpEBaeMOro TerjaoHocuTensd. OnpeneneHue
a0COJIIOTHBIX U OTHOCUTENIBHBIX HEBSA3OK.

30

AspoMHAMUYECKUT
pacuér maporeHeparopa

AsponrHaAMHYECKU pacuéT maporeHeparopa
AspoamHamuueckuil pacuér naposoro kotioarperata JJKBp

34

IIponyBka
KOTJI0arperaToB

Pacuér nponyBku
CocraBneHue coisiHOro 0ajgaHca U onpeaeseHue BeIMYMHbI TPOIYBKH U
pacxoja mpolyBOYHOM BO/IBI.

39

CucreMsl moaayu
BO3/lyXa Ha TOPEHHE

Cucremsl mofaun BO31yxa Ha TOPEHHE

Oco0eHHOCTH MTPOEKTUPOBAHUSI CHCTEMBI [T0/IaYH BO3/1yXa Ha TOPEHUE.
AspoauHamMuuecKuil pacuéT cucteMbl. BeiOop TSIroayTheBoro
000pyIOBaHUSI.




CucreMbl JbIMOYIATICHUS] KOTEIbHOU

CrcTeMbl OCHOBHBIE TIOAXO/IBI K TPOSKTHPOBAHUIO CUCTEMBI ABIMOYIATICHUSI.
40 ABIMOY HaJICHHA KOHCTpYKIHS CHCTEMBI. A3POJIHHAMIYECKH PACUET CHCTEMBI
KOTC/IBHEIX npIMoyfaneHus. Beibop neiMococa U AIMOBOM TPYOBI
ATMOcdepHbIe [TonGop KOIOHKOBOTO aTMOC(EPHOTO JI€arpaTopa
44 KOJIOHKOBBIC U [TonGop KoOHKOBOTO aTMOC(EpHOTO JIea’paTopa
0OECKOJIOHKOBBIE
JIea’spaTopsl
TennoobMeHHbIE TerooOMeHHBIE armapaThl, HACOCH H HHXEKTOPHI
46 anmapatsl, Hacocsl 1 | [10100p HACOCOB CHIPOH BOJIBI, U TEMIOOOMEHHBIX AINAPATOB JUIs TAPOBOH
MHKEKTOPBI OTOIHTEIBHO-TTPOU3BOICTBEHHON KOTEIIbHOM.
47 PacumpurensHple 6aku | Pacimpuresnbubie 6aku

U 3allopHas apMarypa

[Tox6op pacumpuTensHOro 6aka

5.4. JlaboparopHbie pabOThI

HaumenoBanue paznena

pJa\r:f):[ Y TeMbI 1a00paTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
pabor
CHCTEMBI MOIauK OmnpeeneHre CKOPOCTH IBUKECHHUS BO3/IyXa B BO3JyXOBOAAX
39 BO3/yXa Ha ropenne | lccienosanne Ha 1abopaTopHOM CTEH/E
39 CucreMbl nojgavyu OHpG[[GJIeHI/Ie MMOTCPU AABJICHUA B CUCTEMC IOAa4YU BO31yXa
BO3/1yXa Ha rOpeHUE I/I3M€peHI/I9[ Ha Ha60paTOpHOM CTCHIC
39 CHCTEMBI TI01aYK HccnenoBanus pe:xxuMoB paboTy KOTJIOArperaTtoB

BO31yXa Ha TOPCHUC

Hccnenosanus Ha BUPTYAJIbHOM J'Ia60paTOpHOM CTCHAC

5.5. CamocTrosTenbHas paboTa 00ydaroMXCs

Ne | HaumenoBaHnue paszaena N
pasz|  mucrmmUEES  TeMBI CopepxaHue caMOCTOSITENIbHON pabOThI
Marepuanbablii 6ananc | MarepuanbHbIi OanaHC rOPEHUs ra30BOro TOILIMBA
7 TOPEHUS Fa30BOro [ToaroroBka Kk MpakKTUYECKOMY 3aHSATHIO, BHITTOJTHEHUE PACUETOB.
TOIUIABA
Marepuanbublii 6ananc | MarepranbHbli 6agaHC TOPEHUs KHUJKOTO U TBEPAOTO TONINBA
8 ropenus kuakoro u | [1oAroToBka K NpakKTHYECKOMY 3aHATHUIO, BHIIIOJTHEHUE PACUETOB.
TBEPAOIO TOILIMBA
9 TeMneparypsl ropeHus Pacuér remniepatypsl ropeHus
TOIUIMBA [ToaroroBka K MpakTUYECKOMY 3aHATHIO, BBIITOJIHEHUE PACUETOB.
Bri6op tumna u [ToaroroBka v BBIIOJIHEHUE PACYETOB
12 KOJIMYeCTBa Omnpenenenue konuyecTBa korioarperaroB IKBp nns korenpHOM
KOTJIOArperaToB
20 I"azoropenounsie [Toa6op ra3oropenovHbIX YCTPOUCTB
yCTpoiicTBa [ToaroToBka Kk MPaKTUYECKOMY 3aHSATHIO, BHITTOJTHEHUE PACUETOB.
Pacuér TermioBoro Pacuér remmoBoro Oananca KoTjioarperara
23 Gamanca kotmoarperara |[I0AroToBKa K MPaKTHYECKOMY 3aHSTHIO, BBIIIOJIHEHHE PacYETOB.
. . TernoBoi pacyéT TONKU
24 | Temnosoit pacuér TomKH [ToaroroBka K MpakTUYECKOMY 3aHATHIO, BBIITOJIHEHUE PACUETOB.
TennoBoi pacuér TernoBol pac4€T KOHBEKTUBHBIX [TOBEPXHOCTEN HarpeBa
25 KOHBEKTHUBHBIX [ToaroroBka K MpakTUYECKOMY 3aHATHIO, BBIITOJIHEHUE PACUETOB.
ITOBEPXHOCTEN Harpena
26 TennoBoii pac4éT TernnoBol pacyéT IKOHOMal3€epa
SKOHOMaiizepa [ToaroroBka Kk MpakKTUYECKOMY 3aHATHIO, BBIITOJIHEHUE PACUETOB.
97 Ananus pesynpraroB | AHaIM3 pe3ynbTaToB pacuéra. [Iposepka cxoaumocTu Oananca.

pacuéra. [IpoBepka




CXOOMMOCTH OaJilaHca.

[TonroroBka K MpakTUYECKOMY 3aHATHIO, BBIIIOJIHEHNE PACUETOB.

30 AspomuHaMudeckuii | APOJMHAMUYECKHI pacu€r naporeneparopa
pacuét nmaporeneparopa |II0AroTOBKa K MPaKTHIECKOMY 3aHSTHUIO, BBIIIOIHEHUE PacuCTOB
34 ITponyska Pacuér nponyBku )
KOTJIOArperaTos [TonroroBka K NpakTU4ECKOMY 3aHATHIO, BBIIIOJIHEHNE PACYETOB.
39 CHCTEeMBI ITOIa4H CucreMsl nofaun BO31yxa Ha TOPEHHE
BO3/yXa Ha ropenue | lIOArOTOBKA K MPAKTHYCCKOMY 3aHATHIO, BBITOIHCHHE PACUETOB.
39 CHCTEeMBI ITOIa4H OmnpeneneHne CKOPOCTH IBUKEHUS BO3yXa B BO31yX0BOIaX
BO3/yXa Ha roperne | lloaroroska oryéra mo nabopatopHoit pabote
39 CHCTEeMBI MOIa4H Omnpenenenye NOTEpH aBJIEHUS B CUCTEME I10J1a4M BO3/1yXa
Bo31yxa Ha roperne | [loaroroBka oruéra mo naboparopHo# padore
39 CHUCTEMBI 1O1au1 HccnenoBanust pe;kuMoB paboTy KOTJIOarperaroB
BO3/1yXa Ha T'OpEHUE HOI[FOTOBKa oTuéTa 110 ﬂa60paTopH0171 pa60Te
Cucremsl Pac4€r cuctemsl AbIMOYJaJIEHUSL KOTEIBHON
40 JBIMOYJAJICHUS] Pacuér cuctemsl ApIMOYJaJIEHNS KOTEIbHON
KOTEJIbHBIX
AtMmochepHbIe ITogGop KOIMOHKOBOTO aTMOC(HEPHOTO JIea’spaTopa
44 KOJIOHKOBEIE U [TonroroBka K NpakTUYECKOMY 3aHSATHIO, BBIITOJIHEHUE PACUETOB.
0ECKOJIOHKOBBIE
Jiea’paTopsl
Tennoo6meHHbIE TennooOMeHHbIE anmnaparsl, HACOCH U HHKEKTOPBI
46 armapaThl, Hacochl 1 [II0AroTOBKa K MPAKTUYECKOMY 3aHATHIO, BHIIIOJHEHHE PACUETOB.
UHKEKTOPBI
47 PacuipuTenbhble 6aku | PaciuupurenbHbie 6aku

U 3allopHas apMarypa

IToaroroBka k MMPaKTUICCKOMY 3aHATHIO, BBIIIOJIHCHUC paC‘léTOB.




6. Meroauyeckue MaTepuaJibl 1JI51 CAMOCTOATEILHONH pad0Thl 00y4AIONIUXCSH MO AUCHHUILIAHE
(MoayJi10)

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOLIEE:

- U3y4YECHHE TEOPETUUYECKUX BOMPOCOB MO BCEM TEMaM JAUCIUIUINHBL;

- IOATOTOBKA K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHSATHUSM;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIKO YCIIEBAEMOCTH CTYJEHTOB;

- BBIIIOJIHEHUE KYPCOBOT'O MPOEKTA;

- IOJrOTOBKA K 3a4€Ty U 3K3aMEHY.

CaMocrosTenbHas paboTa Hall pa3eaMi KypCOBOTO MPOEKTHI BHIMOIHIETCS ¢ IPUMEHEHUEM
KOMIBIOTEPHBIX MPOTrPAMMHBIX KOMILJIEKCOB JINOO B JOMAIIHUX YCIOBUSIX, JIUOO (IIPU UX OTCYTCTBUH) B
KOMITBIOTEPHBIX KJIACCAX YHUBEPCUTETA.

[IporpamMMoi AMCHUIUIMHBI IPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHATUH, HA KOTOPBIX
BBI/Ia€TCSl OCHOBHOM CHCTEMaTHU3WPOBAHHBIN TE€OPETUUECKUI MaTeprall, IPaKTUYECKUX U JaOOPaTOPHBIX
3aHATUH, NPEINOJIATAIOIINX 3aKPEIUIEHNE N3YUYEHHOIO TEOPETUUECKOr0 MaTeprasa Ha IPAKTUKE U
dbopMupoBaHue y 00y4aromuxcsi HEOOXOAUMbIX 3HAHUN, yMEHUN U HaBBIKOB. KpoMe Toro, BaykHeH MM
9TarlOM M3YYEHHUS TUCIUILIMHBI ABIISETCS CAaMOCTOSITeNIbHAsL pa0oTa 00y4aroIIUXCsl C UCIOJIb30BAHUEM BCeX
CPEIICTB M BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

3a70roM yCHemHoro OCBOSHHsI TUCIUIUIHHBI ABIISIETCS 0053aTEIbHOE MOCEHICHUE JICKITUOHHBIX,
MPaKTUYECKHUX U JTa0OPaTOPHBIX 3aHATHH, TaK KaK MPOIYCK OJHOTO (TeM 0oJiee, HECKOIBKUX ) 3aHATHIA
MOJKET OCJIOKHUTh OCBOEHUE pa3JieNioB Kypca. Ha mpakThueckux 3aHATUSAX MaTepuall, U3JI0KEHHbINA Ha
JEKIUAX, 3aKPETJIETCS] B paMKax BBINOJIHEHUS IPAKTUUYECKUX 3aJaHUM, peain3aluy HHAUBUAYaJIbHbBIX
3amaHuii U 1pyrux Gopm, npexycmorpeHHsix PIT/I.

[Ipucrtynas K ©3y4eHHIO JUCIUTUIMHBI, HEOOXOIUMO B TIEPBYIO OYEPEb O3HAKOMHTHCS C
conepsxkanueM PITJL myist cryneHToB 0uHOM (hOpMBbI 00yUYEHUS, a TAK)KE METOAUUYECKUMH YKA3aHUSAMU I10
OpraHu3aIlH CAMOCTOATENBHOM pabOThI M IOATOTOBKU K MPAKTUIECKUM U Ta0OPATOPHBIM 3aHATHUSIM.

[Ipu noAroToBKE K NPAaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 110 U3YyUEHUIO
JUCITUTUIMHBI 00YJarOIIUMCS HEO0X0TUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHITUHM MaTepHUall U JOMOIHUTD €ro C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JaHHOM TEME JINTEpaTyphl;

- IPY CAaMOCTOATEIbHOM U3YYEHUH TEOPETUUECKON TEMBI CAETIaTh KOHCIIEKT, UCIOJIb3YS
pexomenioBanHbie B PITJ] nctoununku;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJJaHUsI B paMKaxX U3y4aeMOU TEMBI;

- OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TeMe, Ucmoiib3ys MaTepuansl @OC, 1ubo rpynmnosbie
VHAMBHUyaJIbHbIE 3a/1aHUs, IOITOTOBJICHHBIE ITPEN0aBaTEeIIEM;

- IOATOTOBUTHLCSA K IPOBEPOUHOM paboTe, MPeayCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

- IOATOTOBUTHLCS K MTPOMEKYTOUHOM aTTeCTallH.

WTtorom usyueHus IUCHUIUIMHBI SBISIETCS SK3aMEH. DK3aMeH IIPOBOAUTCS 10 PACIMCAHUIO CECCUU.
dopma mpoBeieHHs IK3aMeHa — TeCTUpoBaHue B Moodle (TeopeTndeckue BOMPOCH sl TPOBEICHHUS
IPOMEKYTOUHOM aTTecTalli 00YJaromUXCs U MPAKTUYECKUE 3aJaHUS ISl IPOBEIEHUS TPOMEKYTOUHOM
aTrectanuu ooydaroruxcs). CTyIeHThI, He MPOIIEIITHE aTTECTAIUIO 110 TPpadUKy CECCUH, TOJKHBI
JMKBUJIMPOBATH 33JJ0JKEHHOCTh B YCTAHOBJIEHHOM IOPSIJIKE.

7. OneHOYHbIE MATePHUAJIbI VISl IPOBEICHUA TEKYIEro KOHTPOJIS YCIeBAeMOCTH H ITPOMEKYTOYHOM
arrecTauMu 00y4aroMXCcs M0 AUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETSHIINIA C YKa3aHUEM 3TAIOB MX (HOPMUPOBAHHUSI B IPOLIECCE OCBOSHUS UCIIUTIITMHBI

Kox n HaumenoBanue
Ne KoHnTtponupyembie pa3aessbl JUCHUTIITUHBI . Bun ouenounoro
WHJIMKATOpa KOHTPOJIUPYEMOM
/1 (Momy1s) cpencTaa
KOMITETCHITUH
Teopetnueckue
BOIIPOCHI JJIsI KCIIpecc-
OO6mue cBeieHus 00 YHEPTETHUECKUX ompoca
1 |ucrounukax. OCHOBHBIC TEHICHIIUH UX IIK-1.1, IIK-1.2, TIK-1.3 Teopetnueckue
pa3BUTHS BOIIPOCHI JJIs
MIPOBEACHUS
IIPOMEKYTOUYHON




aTTeCTaluN
00yJaronmxcs

OHepreruueckue pecypcbl. OCHOBHBIE ITyTH
Y BO3MOKHOCTH UX MCIIOJIb30BaHU

IK-1.1, I1K-1.2, TIK-1.3

TeopeTnueckue
BOIPOCHI JUIs SKCIIpecc-
orpoca
TeopeTnueckue
BOIIPOCHI JJIs
MPOBECHUS
MPOMEKYTOYHOMU
aTTecTaluu
o0yyJaronuxcs

CocTaB 1 OCHOBHBIE CBOMCTBA
OpPraHUYECKOTO TOTUIMBA

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI IS SKCIIpECC-
orpoca
Teopernueckue
BOIIPOCHI 11
IIPOBEACHUS
IIPOMEKYTOUYHOH
aTTecTaluu
o0yyJaronmxcs

TBEpnoe, KUAKOE U ra30BO€ TOIUIUBO.
OcHOBHbIE CBOWCTBA.

IIK-1.1, I1K-1.2, T1K-1.3

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

OcHOBEI TCOPpHUU I'OPCHUA

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpECC-
onpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBEECHUS
IIPOMEKYTOUHON
aTTecTaluu
00y4Jarmuxcs

CKOpOCTh XMMHYECKOUN pEeaKIIuu TOPEHUS

IK-1.1, ITK-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI IS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0ydJaronuxcs

MatepuanbHblil 6alaHC TOPEHUs Ta30BOI0
TOIIJINBA

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpECC-
orpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBEECHUS
IIPOMEKYTOUHON
aTTecTaluu
0o0yJarImuxcs




MatepuanbHbIi OalaHC TOPEHUS KUIAKOTO U
TBEPIOTO TOILIMBA

IK-1.1, I1K-1.2, T1K-1.3

Teopetnueckue
BOIIPOCHI JUIs SKCIIpeCcC-
orpoca
TeopeTnueckue
BOIIPOCHI JJIs
MPOBECHUS
MPOMEKYTOYHOMN
aTTecTaluu
o0yyJaronmxcs

Temneparypsl TOpeHHUsI TOILIIUBA

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI IS SKCIIpECC-
orpoca
Teopernueckue
BOIIPOCHI 11
IIPOBEACHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yyJaronmxcs

10

KorennHbIe arperartbl uX TEIJI000OMCHHEIC
9JICMCHTBI U HAa3HAYCHHUEC

I1K-1.1, I1K-1.2, T1K-1.3

Teopernueckue
BOITPOCHI JJIsI dKCIIpecc-
ompoca
Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
IIPOMEKYTOUHOU
aTTecTaluu
00y4armuxcs

11

TemnnoBele cXeMBI KOTEIIHLHBIX

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI IS SKCIIpecC-
orpoca
Teopernueckue
BOIPOCHI I
MIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yyJaronmxcs

12

Br160p THna u KonMyecTBa KOTI0arperaTon

IK-1.1, I1K-1.2, T1IK-1.3

Teopernueckue
BOIPOCHI JIs SKCIIpecc-
orpoca
Teopernueckue
BOIPOCHI I
MIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0yJaronuxcs

13

UyryHHO-CEKIIMOHHBIE KOTJIbI MAJION
MOIIIHOCTH

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpECC-
onpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBEECHUS
IIPOMEKYTOUHON
aTTecTaluu
00y4JarImuxcs

14

[TapoBble 1 BoioTpeiiHbIe BOJAOTPYOHBIE
KOTJIBI

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI UL DKCIIPECcC-




onpoca
Teopetnueckue
BOIIPOCHI 1JIs
IIPOBEACHUS
IIPOMEKYTOUYHON
aTTecTaluu
00y4JarImuXxCcst

15

[TapoBble 1 BOoOrpelHbIE KapOTPyOHbIE
KOTJIBI

TK-1.1, TIK-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI I SKCIIpECC-
orpoca
Teopernueckue
BOIIPOCHI 1JIs
IIPOBEACHUS
IIPOMEKYTOUYHON
aTTecTaluu
00y4JarImuxcs

16

KOHI[CHC&I_[I/IOHHLIC KOTJIBI

I1K-1.1, I1K-1.2, T1K-1.3

TeopeTnueckue
BOITPOCHI JJIsI dKCIIpecc-
ompoca
Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
IIPOMEKYTOUHOU
aTTecTaluu
00y4armuxcs

17

Tonku A1 CIIOEBOTO CKUTAHUS TBépI[Ol"O
TOIIJINBa

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI IS SKCIIpecc-
orpoca
Teopernueckue
BOIPOCHI JJIs
MIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yyJaronuxcs

18

Tonku kursiiero cinosi. Buxpessie u
[IUKJIOHHEIE TOITKHA

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIPOCHI I
MIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0yyJaronuxcs

19

KaMCpHLIC TOIIKH

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpECC-
onpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBEAECHUS
IIPOMEKYTOUHON
aTTecTaluu
00y4JarImuxcs

20

I"azoropenounsle ycTpolicTBa

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
orpoca
TeopeTnueckue




BOIIPOCHI JIS
MIPOBEICHUS
MPOMEKYTOUHOMN
aTTeCTalu
00yJaronmxcs

21

KUIKOTONIMBHBIE TOPEIOYHBIE YCTPOUCTBA

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpECC-
orpoca
Teopernueckue
BOIIPOCHI IS
IIPOBEACHUS
IIPOMEKYTOUYHON
aTTecTaluu
00y4JarImuxcs

22

HI)IJIGYTOJII)HI)IG u KOM6I/IHI/IpOBaHHI)Ie
rOpPEJIOYHBIE YCTPOUCTBA

I1K-1.1, I1K-1.2, T1K-1.3

TeopeTnueckue
BOITPOCHI JJIs1 dKCIIpecc-
ompoca
Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
IIPOMEKYTOUHOU
aTTecTaluu
00y4armuxcs

23

Pacuér TernoBoro Oananca Kotioarperara

TK-1.1, TIK-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI IS SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yyJaronuxcs

24

TertoBol pacyér TONKU

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIPOCHI JIs SKCIIpecc-
orpoca
Teopernueckue
BOIPOCHI IS
MIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yJaronuxcs

25

TenmoBol pacyéT KOHBEKTUBHBIX
ITOBEPXHOCTEN Harpesa

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpECC-
onpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBEAECHUS
IIPOMEKYTOUHON
aTTecTaluu
00y4Jarmuxcs

26

TemnoBoii pacu€r sKOHOMaM3epa

IK-1.1, IIK-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs DKCIIPEcC-
orpoca
Teopernueckue
BOIIPOCHI 11
MPOBEACHUS




IIPOMEKYTOUYHON
aTTecTaluu
00y4JarImuxcs

27

Ananus pe3ynbratoB pacuéta. [IpoBepka
CXOAMMOCTH OajaHca.

TK-1.1, TIK-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI IS SKCIIpECC-
orpoca
Teopernueckue
BOIIPOCHI 11
IIPOBEACHUS
IIPOMEKYTOUYHON
aTTecTaluu
00y4JarImuxcs

28

Kypcogas pabora

IK-1.1, I1K-1.2, T1K-1.3

TeopeTnueckue
BOITPOCHI JJIs1 dKCIIpecc-
ompoca
TeopeTnueckue
BOITPOCHI IS
MIPOBEACHUS
IIPOMEKYTOUHOU
aTTecTaluu
00y4armuxcs

29

3auér

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
00yyJaronuxcs

30

AdpoarHaAMUUYECKUN PACUET
IaporeHeparopa

IK-1.1, I1K-1.2, T1K-1.3

Teopernueckue
BOIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIPOCHI I
MIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
0o0yJaronmxcs

31

Y Tunuszatopsl TEMIOTHl YXOAAIIMX Ia30B.
IToBepxHOCTH HarpeBa KOTJIOB,
naporeperpeBaTean

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpECC-
ornpoca

Teopernueckue
BOIIPOCHI JJIs
IIPOBEECHUS
IIPOMEKYTOUHON
aTTecTaluu
00y4Jarmuxcs

32

OOMypoBKa KOTIOB. B3pbIBHEIE U
MpeIoXpaHUTENbHBIC KIanaHa, JIECTHUIIBI,
TUIOMIA/IKH, TAPHUTYpa KOTIIoarperara.

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI [T SKCIIpecc-
omnpoca
Teopernueckue
BOIPOCHI IS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu




o0yyJaronmxcs

33

bapabanbl koTi0arperaTon

IK-1.1, I1K-1.2, T1K-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpECC-
orpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBEACHUS
IIPOMEKYTOUYHON
aTTecTaluu
00y4JarImuxcs

34

[IpoayBka KoTIOarperaTon

IK-1.1, I1K-1.2, T1K-1.3

TeopeTnueckue
BOIIPOCHI JUIs SKCIIpECC-
orpoca
TeopeTnueckue
BOIIPOCHI IS
MPOBECHUS
MPOMEKYTOUHOMN
aTTecTaluu
00y4Jarmuxcs

35

TomnuBocHaOxeHne ra3uuIupOBaHHbIX
KOTEJIbHBIX

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI IS SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0yyJaronmxcs

36

TonnuBocHaOXKEeHUE KUIKOTOIIIIMBHBIX
KOTCJIBbHBIX

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOITPOCHI JJIsL dKCIIpeCC-
omnpoca
Teopernueckue
BOIIPOCHI IS
IIPOBEICHUS
IIPOMEKYTOUHON
aTTecTaluu
0o0yJaronmxcs

37

TonnuBocHaOxkeHNe TBEPAOTOIIINBHBIX
KOTEJIbHBIX CJI0E€BOT0 CKUTaHUS TOIUIMBA

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpECC-
ornpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBEAECHUS
IIPOMEKYTOUHOU
aTTecTaluu
00y4Jarmuxcs

38

TonnuBocHaOXKeHHE NBbUICYT'OJIBHBIX
KOTCJIBbHBIX

IK-1.1, IIK-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI IS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
0o0ydJaronuxcs

39

CucreMsl Mo1auu BO31yXa Ha TOPEHUE

IK-1.1, I1K-1.2, TIK-1.3

Teopetnueckue




BOIIPOCHI JUIs SKCIIpeECC-
onpoca

Teopernueckue
BOIIPOCHI 1JIs
IIPOBEACHUS
IIPOMEKYTOUYHON
aTTecTaluu
00y4JarImuxcs

40

Cucremsl ABIMOYAAJICHUS KOTCIbHBIX

IK-1.1, I1K-1.2, TIK-1.3

TeopeTnueckue
BOIPOCHI JUIs SKCIIPECC-
orpoca
TeopeTnueckue
BOIIPOCHI IS
MIPOBECHUS
MPOMEKYTOYHOMN
aTTecTaluu
o0yyJaronmxcs

41

Cucremsl [IaKO30JI0yJaJICHUS KOTCJIBbHBIX
CO CJIOCBBIM CKHI'aHUEM TOILIIMBa

TK-1.1, TIK-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0yyJaronmxcs

42

CHcTeMBl OYHUCTKHU JBIMOBBIX I'a30B OT
YHOCOB

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOITPOCHI JJIsI dKCIIpecc-
omnpoca

Teopetnueckue
BOIIPOCHI IS
[IPOBEICHUS
IIPOMEKYTOUHON
aTTecTaluu
00y4Jarmuxcs

43

MeTo/1bl OYHCTKH JBIMOBBIX Ta30B OT
Bpeaubix uHrpenuerToB (NOX u SOX)

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpECC-
ornpoca

Teopernueckue
BOIIPOCHI JJIs
IIPOBEAECHUS
IIPOMEKYTOUHON
aTTecTaluu
00y4Jarmuxcs

44

ATMoc(hepHbIe KOJTOHKOBBIE U
OECKOJIOHKOBBIE JIea3paTopbl

IK-1.1, IMK-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI IS SKCIIpecc-
orpoca
Teopernueckue
BOIIPOCHI IS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0ydJaronmxcs

45

BakyyMmHBbIe 1easpaTopsl

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs1 DKCIIPEcC-
orpoca




TeopeTnueckue
BOIIPOCHI IS
MIPOBECHUS
MPOMEKYTOUHOMN
aTTecTaluu
o0yJaronmxcs

46

TernooOMeHHBIE anmapaThl, HACOCHI U
MH)KEKTOPBI

IK-1.1, I1K-1.2, TIK-1.3

TeopeTnueckue
BOIIPOCHI JUIs SKCIIpECC-
orpoca
TeopeTnueckue
BOIIPOCHI JJIs
MIPOBECHUS
MPOMEKYTOYHOMN
aTTecTaluu
o0yyJaronumxcs

47

PacmmpurenbHble 6aky U 3amopHas
apMarypa

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI IS SKCIIpECC-
orpoca
Teopernueckue
BOIIPOCHI JJIs
IIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0yyJaronmxcs

48

KypcoBoii npoekt

I1K-1.1, I1K-1.2, T1K-1.3

Teopernueckue
BOITPOCHI JJIsI dKCIIpecc-
omnpoca

Teopernueckue
BOIIPOCHI JJIsA
IIPOBEICHUS
IIPOMEKYTOUHON
aTTeCTalu
00y4armuxcs

49

DK3aMeH

IK-1.1, I1K-1.2, TIK-1.3

Teopernueckue
BOIIPOCHI JUIs SKCIIpECC-
ornpoca

Teopernueckue
BOIIPOCHI JJIs
IIPOBECHUS
IIPOMEKYTOUHON
aTTecTaluu
00y4Jarmuxcs

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTepHallbl TEKYIIIETO KOHTPOJISl yCIIEBAEMOCTH,
HE0OXOIUMBbIE 1JI OLIEHKH 3HAHUI, yMEHHUI U HaBBIKOB U (MJIM) OTbITa MPOPECCUOHAIBHOMN eITeIbHOCTH,
XapaKTEepU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIETEHIIMN B MTPOLIECCE OCBOCHUS IUCIUILIMHBI
TEOPETUYECKHE BOITPOCHI JJIA DKCITPECC-OITPOCA
(mnst mpoBepKU CPOPMUPOBAHHOCTU MHANKATOPOB nocTikeHus: komnerennuu (ITK-1.1, TIK-1.2, TIK

-1.3)

Tema 1: DHepreTnyeckre NCTOUYHUKHU

1. Kakue cymecTByOT criocoObl OTyYeHUs TETIOBOM SYHEPTUU?
2. Kakue ycTaHOBKH CITy>KaT JIJIsl HOJIy4E€HHs TETUIOBOW SHEPTUH U3 OPraHUYECKOro TOIIMBa?
3. OCHOBHbIE HaIpaBJICHUS PA3BUTHSI TEILIOTCHEPUPYIOIINX YCTAHOBOK?
4. Kakue HepreTH4ecKue HCTOYHUKHN HAa3bIBAIOTCS BO3OOHOBIISIEMbIMH?
5. Kakue sHepreTnueckre UCTOYHUKH SBISIFOTCS HEBO30OHOBIISIEMBIMU ?




6. Kakue NCTOYHUKY SHEPTUU SBJISIOTCS HEUCUEPITAeMbIMU 7

7. Kakue opreHTHPOBOYHBIE OLIEHKH pa3BeJaHHBIX 3al1aCOB SHEPTreTHUYECKUX PECYPCOB, MPUPOTHOTO
ra3a, HeTH, KAMEHHOTO YTIJIsl Ha I1aHeTe?

8. Kakue opreHTUpOBOYHBIE OLIEHKU Pa3BEJaHHbIX 3aMacoB YHEPreTHUECKUX PECYPCOB, IPUPOTHOTO
rasa, Hetu, kameHHOTO YISl B Poccuiickoit denepanun?

9. Kakue ocHOBHbIE EPCIEKTUBBI Pa3BUTHSI TEIIJIOIHEPTETUKH SBIISIOTCS aKTyaJbHBIMU B
HacTosIIee BpeMs?

10. Yto takoe TOILI?

11. Yro Takoe koTenbHas?

12. Kakue cyecTByIO MOJI0XKEHHUS M0 OXpaHe MPUPOJIbI OT 3arpsA3HEHHs] POMNHCAHHBIC B
KoHCcTuTyIuu u Ipyrux 3akOHOJaTeNbHbIX akTax PD?

13. Kakue cymecTByIOT BO3MOXKHOCTU U MYTH 3P PEKTUBHOTO HCIOIH30BAaHUS BO30OHOBIISIEMBIX
UCTOYHUKOB SHEPrun?

14. Kakue cymecTByIOT BO3MOXKHOCTU U MYTH 3P (PEKTUBHOTO HCIOIB30BAHUS HEUCUEPITAEMBbIX
UCTOYHUKOB YHEPrUu?

Tema 2: TormmBo

1. Yto Ha3bIBaeTCS TOIJIMBOM?

2. Kakoe TOMIMBO Ha3bIBAE€TCS €CTECTBEHHBIM M KaKW€ OCHOBHBIEC BELIECTBA K HEMY OTHOCSITCS?

3. Kakoe TonamBo Ha3bIBa€TCS UICKYCCTBEHHBIM U B UEM 3aKJIIOYAETCSI €0 MPUHIUIINAIBHOE
OTJIMYME OT ECTECTBEHHOT0?

4. Yro B cocTaBe TOIUIMBA Ha3bIBaeTCs OaylimacToM?

5. Yro 03HayaeT NoHATHE «pabounii COCTaB TOIIIMBA»?

6. Kakue ocHOBHbIE TOprOUYrE€ KOMIIOHEHTHI BXO/AT B COCTaB TBEPIOIO U JKUJIKOI0 TOILIMBA?

7. Yto Takoe TersioTa CropaHus TOrInBa’?

8. UTo Ha3bIBaeTCs YCIOBHBIM TOILJIMBOM?

9. Yto noHuMaeTcs 1oj TeMIEpaTypoil BCIBILIKY TOIIUBA?

10. YTo Ha3bIBaeTCs TEMIIEPATYpOi BOCIJIAMEHEHUS TOILIUBA?

11. Yo noxpazymeBaercs 1o CaMOBO3TOPAEMOCTHIO TOIIIIUBA?

12. Yto Ha3bIBaeTCs LUTAKOM?

13. Yto Ha3bIBaeTCs KOKCOM?

14. Kakyto posib Urpaet 301bHOCTh TOIINBA?

15. Yo Ha3bIBaeTCs TEMJIOBBIM HKBUBAJIEHTOM?

16. Kakoe TOmIMBO ABJSETCS NCKOMAEMBIM U YEM OTJIMYAETCS OT HE UCKOMaeMoro?

17. Kakoe TomnmuBo Ha3bIBaeTcs TOppom?

18. Yem Oypble yriu Kak TOIUIMBO OTIMYAIOTCA OT KAMEHHBIX?

19. Yem aHTpanUTHl OTIMYAIOTCA OT KAMEHHBIX YIJIeH?

20. KakrM1 OCHOBHBIMU OCOOEHHOCTSIMM 00J1aat0T CJIAHI[bl KaK TOIUIMBO B CPABHEHUU C
KaMEHHBIMH YIIsIMu?

Tema 3: Teopus ropenus

. UTo Ha3bIBaE€TCS TOPEHUEM?

. UTO Ha3bIBAETCS «aKTUBHBIM IIEHTPOM» XUMHYECKOW PEAKIIMU TOPEHUS?

. UTo Ha3BIBAETCS HETIOIHBIM CTOPAHUEM TOILIMBA U Y€M OHO OTJIMYAETCS OT MOJIHOTO?
. KakoB coctaB Bo3ayxa?

. Uto onpenenstoT no 3akoHy Appenunyca?

. UTo Ha3bIBAETCS CTEXUOMETPUUECKUM COOTHOLIEHUEM?

. Kakue peakunn Ha3pIBarOTCS SK30TEPMHUUESCKUMU?

. Kakue peakunu Ha3pIBatoTCs SHAOTEPMUYECKUMU?

. Kak cka3biBaeTcst Ha mpoliecce ropeHusi BBeJICHUE BEIeCTB-UHTHOUTOPOB?
10. Kak cka3piBaeTCsi Ha Ipoliecce TOPEHUs BBEACHUE BEUIECTB-KATAIN3aTOPOB?
11. Kakoe ropenue Ha3biBaetcs qud y3uoHHBIM?

12. Kakoe ropeHune Ha3bIBA€TCsl KHHETUYECKUM?

13. Kakoe ropenune Ha3bIBaeTcsi cMellaHHbIM (11} PYy3MOHHO-KUHETUUECKNM)?
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14. Kakue (hakTopbl IpUBOJIAT K 0OPa30BaHUIO CAKUCTHIX YaCTHIL?

15. Kakue dhaxkTopsl mpu ropeHnu (paxeay mpuaaroT CBETUMOCTD (SIPKO JKENTHIN WM KPaCHBIN
oKpac)?

16. UTo 03HayaeT TEPMUH «KPUTUUYECKUN JTUAMETP TOPEHUS»?

17. YUto Ha3bIBa€TCsA HOPMAJIBLHOU CKOPOCTHIO PACIPOCTPAHECHUS TIIIaMEHH?

18. UTto Ha3bIBalOT TEMIEPATypPOM KapOIPOU3BOAUTEILHOCTH?

19. Uto Ha3bIBaro TeMOepaTypor KalOpUMETPUIECKOMN?

20. Yo Ha3bIBaIO TeMIEPATypOr TEOPETUUECKOM?

21. Yo Ha3BIBAIOT TEMIIEPATYPOU IEUCTBUTEIIHHOM?

22. Yo Ha3bIBAETCA TEOPETUUECKUM PACXOA0M BO31yxa?

23. Yto Ha3bIBaETCA NCUCTBUTEIBbHBIM PACX0J0M BO31yXa?

24. Yro HazpiBaeTcs K03 GUIIMEHTOM W30bITKA BO3ayXa?

25. KakoBa poib k03 duirienta n30pITka BO3/1yXa B OpraHu3alii KauecTBa COKUTraHus TOILINBA?

26. Ot yero 3aBUCUT KOXPGHUIHMEHT H30BbITKA BO3TyXa?

Tewma 4: KoTenbHble yCTAHOBKU UX CXEMBI U JIEMEHTBI

. Kak korenpHbIe moapa3aenstoTcs Mo BUY UCIOIb3YEMOIO TEIJIOHOCUTENS?
. Kakue cyiecTByrOT KOTENbHBIE 110 BUY UCIIOIb3YEMOIO TOTIUBA?
. Kakue ObIBaroT KOTENbHBIC IO HA3HAUYCHUIO?
. OCHOBHOE Ha3HAUYEHUE TONKH KOTjioarperara?
. OcHOBHOE Ha3Ha4YeHHE KOHBEKTUBHBIX IOBEPXHOCTEN HarpeBa KoTyioarperara’?
. UTo Ha3bIBaeTCs XBOCTOBBIMU ITOBEPXHOCTAMHU Harpena?
. OCHOBHOE Ha3HAUYE€HHUE SKOHOMaK3epa?
. OCcHOBHOE Ha3HA4YEHHUE BO3yXOIMOA0rpPEeBATENS?

7. B uém npuHIMNUaNbHAs 0OCOOEHHOCTh YCTPOHCTBA TEIUIOBOW CXEMBI KOTEIBHOM C MOIKIIOYCHUE
OTKPBITON TEIIOBOM ceTu?

8. B uéM npuHIMNHaIbHAs 0OCOOEHHOCTb YCTPOICTBA TEIJIOBOW CXEMbI KOTEJIBHOM € MOJIKIIIOUEHUE
3aKpBITON TEIJIOBOM ceTu?

9. KakoBo Ha3zHayeHME cenaparopa HeNpepbIBHON IPOAYBKH?

10. KakoBo Ha3HaueHue NOJ0rpeBaTess CbIpoi BObI?

11. KakoBo Ha3Haue€HUE CUCTEMBI XUMBOIOIOATOTOBKHU?

12. KakoBo HazHaueHUE OXJIAJAUTEIS €A PUPOBAHHON BOIbI?

13. KakoBo Ha3HaueHue OXJIaJAUTENS BbIIapa jea’sparopa’

14. KakoBo Ha3Hau€HUE MUTATEIHHOTO JieadpaTopa’

15. KakoBo HazHaueHue CETEBOTO Aeal’paropa?

16. Kakoit Hacoc Ha3bIBaeTCS MUTATEIIHHBIM?

17. Kakoit Hacoc Ha3bIBaeTCs CETEBBIM?

18. KakoBo Ha3HaueHUE U B UEM OTIMYME PETYKIIMOHHON YCTAHOBKHU OT PEIYKIIMOHHO-
OXJIaIUTEIbHON YCTaHOBKHU?

19. Kakas cucreMa TeniaocHaOKeHUS Ha3bIBAETCS 3aKPHITON U B UEM 3aKITIOUaeTCs e
IPUHLUIIAAIBHOE OTIUYHUE OT OTKPBITON?
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Tema 5: IIapoBble 1 BOIOIpEWHBIE KOTIIBI MAJIOM U CPEJHEN MOILHOCTH

. Kak noznpa3aensitorcst KOTbl O TEIIOBOW MOIIHOCTH?

. KaK HOJIpaSJIeJ'ISIIOTCSI KOTJIBI 110 TUITY KOMITOHOBKH TCHJ’IOO6M€HHBIX HOBerHOCTef/'I HarpeBa?
. Kak noapazaenstorcst KOTbl O mapameTpaM TEeIUIOHOCUTENS?

. UTo Takoe KpUTHUYECKOE JABJICHUE BObI?

. KaKI/Ie CymeCTBy'IOT OCHOBHBIC THUIIbI T-Iyl"yHHO-CGKHI/IOHHI)IX KOTJ'IOB?

. B 4€m ocHOBHOE KOHCTPYKTHBHOE OTIMYHE KaPOTPYOHBIX KOTI0ArperaToB OT BOJOTPYOHBIX ?
. B uém 3akmrouaercs 3a1aua a3poAMHAMUYECKOT0 pacyéTa KOTJIoarperaToB?

. Kakas HopmaTuBHas Bemu4YrHA pa3psHKeHUS JOJHKHA MIPUCYTCTBOBATH B TOIKAX BOJOTPYOHBIX
KOTJIoarperarax padoTarolmX Mpu aTMOCHEPHOM J1aBICHUU?

O NIk W~

Tema 6: Tonounsle ycTpoiicTBa



1. Kakast Tonka Ha3bIBaeTCsl KAMEPHOM?

2. Kakas Torka Ha3bIBa€TCsl CJI0€BOU?

3. Kakue Tonku Ha3bIBatOTCS py4YHbIMU?

4. Kakue TONKM Ha3bIBAIOTCS OJyMEXaHUYECKUMU?

5. Kakue Tonku Ha3bIBatOTC MEXaHUYECKUMHU?

6. Jl511 4ero npou3BOANUTHCS 110/1a4a BTOPUUHOTO BO3/1yXa 101 KOJIOCHUKOBYIO PEHIETKY?
7. YTo 03HaYaeT TEPMHH «3EPKaAJI0 TOPEHUS»?

8. Kakue TOmKu Ha3bIBAIOT «TONKU KHUIIAIIETO CIOS»?

Tema 7: ['openounblie ycTpoiicTBa

1. Kakum 0o06pa3om opranu3yercs CKUranue rasa mno nuddyznonHomy Metomay?

2. Kakum 00pa3om OopraHu3yeTcsi CKUTraHUe ra3a o KHHETH4eCKOMY MeToy?

3. Kakum 006pazom opranusyeTcs C:KMraHHue ras3a 1o cMmemeHHoMy (auddy3noHHO-KHHETHIECKOMY)
Meroay?

4. Kakue nanHbpie HEOOXOIUMO 3HATH JUIS IPABUIIBHOTO 110A00pa ra3oropesiouHoro ycTpoiicTea?

5. Kakue tursl pOpCyHOK HCIIONB3YIOTCS B )KHUIKOTOIUTMBHBIX TOPENIKax?

Tewma 8: Pacuér maporeneparopa HaCHIIIIECHHOTO Mapa

. KakoBa ocHOBHas 3a/1a4a TEIIOBBIX Pacu€TOB?

. B uém 3akmrouaercs 3aada moBepoyHOro pacuéra?

. B 4ém 3akmrouaercs 3aa4a KOHCTPYKTUBHOIO pacuéra?

. KakoBa 3ay1aua pacuéra reroBoro 6ananca?

. YUro takoe KII/] 6pyrTo?

. Uro Taxoe KIIJ[ aHerro?

. Kakue cratpu noteps BXOIAT B COCTaB ypaBHEHMsI TEIIOBOIO OanaHca?
. KaxoBa 3az1a4a terioBoro pacuéra Tonku?

. UTo Takoe CTeNneHb SKpaHUPOBAHUS TOIKH?

10. KakoBa 3aa4a TEIIOBOTO pacy€Ta KOHBEKTUBHBIX IIOBEPXHOCTEN Harpesa?
11. KakoBa 3aa4a TEIIOBOTO pacd€Ta BOASIHOIO YKOHOMan3epa?
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Tema 9: DneMeHTHI KOTJIOB

. UTo Ha3bIBaeTCs XBOCTOBBIMU ITOBEPXHOCTAMHU Harpesa’?
. Kakoil ocHOBO# (hnzndeckuii mpuHIMI pabOThI SKPaHHBIX TOBEPXHOCTEH HarpeBa TONKH?
. Kakoil ocHOBHO# (pu3nueckuil NpuHIMI pabOThl KOHBEKTUBHBIX OBEPXHOCTEH HarpeBa Iy4KoB?
. Kakas ocHoBHas 3a1aua naponeperpeBarenei?
. Kakas ocHOBHas 3agaua s5K0OHOMar3epa?
. Kakas ocHOBHas 3a7a4a BO34yXOIogorpeBarenei?
. Kakast ocHOBHas 3a1aua B3pbIBHBIX KJIAIIAaHOB?
. Kakue cymecTByoT Buibl 0OMYpOBKH KOTJIOArperaTton?
. Kak nogpasnensatorcss 3koHOMai3epsl 10 YPOBHIO HarpeBa M HA3HAUYEHUIO BOJBI?

10. Kakue aeMeHThI OTHOCATCS K TApHUTYpE KoTiioarperara?

11. Kakux Bu10B ObIBatOT B3phIBHbIE KJIaniaHa?

12. JInsa kakux 1esaei npuMeHsIoT 00 JyBOUHBIE alnapaTsl?

13. Jlns gero cimyar U IZie yCTaHaBIMBAIOTCS BOJOYyKa3aTenbHble cTékia Knunrepa?

14. Kakne MeponpuaTHs IPUMEHSIOTCA JUIs YIaBIMBaHUS U3 HACBIILIEHHOTO ITapa Kareiab
B3BEILIEHHOI BJIar 1mepej ero NOCTYIUIEHHEM B MOJIA0IIUI TaponpoBo?

15. Kakue ycTpoiicTBa /1l TOBBIIIEHUS YPOBHS 0€30TaCHOCTH MPH IKCILTyaTaIluH JTOHKHBI
yCTaHaBIIMBAThCS HA BEpXHUX OapabaHax KOTJIoarperatoB?

16. Jlns yero nprUMeHsIFOTCS] BBIHOCHBIE TTApOBBIE LINKIJIOHBI?

17. Kakoit map Ha3pIBaeTcs cyxum?

18. Kakoii map Ha3pIBaeTCs HaChIILIEHHBIM?

19. Kakoii nap Ha3bIBaeTCs BIAXKHBIM?
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Tema 10: TorutnBHOE X0O3SUCTBO

1. OcnoBHoe HazHauenue I'PY korenpHON?

2. Kakoe ocHOBHOE 000pyioBaHKe ycTaHaBiuBaeTcs B [ PY?

3. Kakue MeponpHsITHs UCTIOJIB3YIOTCS JJIS MMOATOTOBKH JKHMJIKOTO TOILIMBA K CKUTAHUIO?

4. Kakve OCHOBHBIE YCTPONCTBA MPUCYTCTBYIO B CXEME Ma3yTHOTO XO35IMCTBA KOTEIbHBIX ?

5. Kakue oCHOBHBIEC MPOTHBOTIOKAPHBIE TPEOOBAHUS TPUMEHSIOTCS K 3aJIaHUSIM Ma3yTOHACOCHBIX
CTaHIUH U UX BEHTHWIALUA?

6. Kakue nmpuMeHAThCsI OCHOBHBIE METOIBI JIJIsI TOATOTOBKH TBEPIOTO TOILIMBA K CIIOEBOMY
C)KUTaHUIO?

7. Kakue mpuMEeHSATHCSI OCHOBHBIE METOIBI IS TOATOTOBKH JIPEBECHBIX OTXOJIOB K CKUTAHUIO?

8. Kakue mpumeHsroTcs TpeOOBaHUS K OPraHU3alliid XPaHSHHUS TBEPIOTO TOTUIMBA TI0 XUMUYECKOMY
COCTaBY CKJIOHHOT'O K CAMOBO3TOpaHUI0?

9. Kakum 006pa3om opraHu3yeTcs mpolece moaadu TOIIMBa TBEPOTO TOIIIMBA CO CKIAJICKUX
TEPPUTOPUIN HA CKUTAHUE?

10. Kakue BHUJIbI TOTIJIMBA UCIIONB3YIOTCS JUIsl IPUTOTOBIICHUS TIBLIH JIJIS COKUTAHUS €r0 KaMEPHBIM
crocobom?

11. Kakne oCHOBHBIE OCOOEHHOCTH COKMI'aHUS IBUIH?

12. Kakue ycTpoiicTBa UCIIOJIb3YIOTCS AJI IPUTOTOBIICHUS MU ?

Tema 11: Cucremsl [IAKO030JI0YyJaJICHUSA U OYUCTKH IPOAYKTOB CIrOpaHUA OT BPCAHBIX
HHI'PCANCHTOB

1. Yro Ha3pIBaeTCA JIAKOM U UTO BXOJUT B €r0 COCTaB?

2. Yro Ha3pIBaeTCs 30J10M U UEM OHA OTJIMYAETCS OT LuIaKa?

3. Kakue ycioBust HEOOXOIMMO y4eCThb IIPH BEIOOPE METO/a IIJIAKO30JI0Yy IaJICHUS JIJIs
KoTjoarperara?

4. Kakue 1cnonb3yroTcsl yCTpOICTBA [ yIaBIMBaHMs YHOCA B Ta30X0/1aX KOTEJIbHONU?

5. KaxkoBbl OCHOBHBIE OTJIMYMS AlllIapaTOB MOKPOI'O YHOCOYJIABJIUBAHUS OT CyXOro?

6. Ha ocHOBaHMM KaKKX YCJIOBUN MPUHUMAETCS PELIEHUS 0 YCTAaHOBKE allapaToB MOKPOTO
30JI0yJIaBJIUBAHMUS?

7. Kakue yCTpoHCTBa HCIOIB3YIOTCS IS ITOAAYN TBEPAOro TOILIMBA B KOTJIOArperaT Npu
OpraHM3aI1H €T0 CKUTAHUS B CIOEBbIX TOMKaX?

8. Kakue BpeiHbIE OCHOBHBIE BPE/IHBIE BEILIECTBA MOTYT COJIEPKATHCS B MIPOIYKTaX CrOpPaHUsI
OpPraHMYECKOT'0 TOILJIMBA U KaKue OCHOBHBIE METO/1bl OOpbOBI ¢ HUMU?

9. Yto 03HayaeT MPOEKTHOE PELICHHE «KKOMOMHUPOBAHHOE 30JI0yJaICHUE?

10. Kakue BpeaHbIe )KUKHE BEIOPOCHI MOT'YT IIPUCYTCTBOBATH B KOTEJIBHOM?

11. Kakue npruMeHsIIOTCSI OCHOBHBIE METO/bI JJIsl CHUKEHMS cOpoca M YTHIIM3allud CTOYHBIX BOJ U3
KOTEJbHBIX?

12. Kakue pemiarorcsi OCHOBHBIE 3a/1a4Hl MPU MPOEKTUPOBAHUU CUCTEMBI ILIMOYAAJIEHUS (Ta30X00B)
KOTEJIbHOM?

13. Kakue oCHOBHbIE NTapaMeTphl OIPEEIISAIOTCS IPU a3pOIMHAMUYECKOM pacuéTe ra30Xxo/10B
KOTEJIbHOW? B uéM 3aKiirouaercs 1esb U Ja4u pacuéra?

14. KakoBbl OCHOBHBIE IEWCTBUS TPOESKTUPOBILKKA, KOTOPHIE OH BBIMIOJIHAET MPU BBIOOpPE
TATOyTh€BOI0 000pyA0BaHuUs (TIOJ00PE IHIMOCOCA) CUCTEMBI ILIMOYAATICHUS! KOTEIBbHOMU?

15. Ha ocHOBaHMM KaKUX yCJIOBUI BBINOJHSETCS ONPEAESIEHUE BBICOTHI AIMOBOU TPYOBbI
KOTEJIbHOM?

Tewma 12: OGopynoBaHue Aea’prupOBaHUS MUTATEITHLHON BOJIBI

1. Yro Ha3pIiBaeTcs Acadpanueii? KakoBa ocCHOBHasI poJib JAHHOTO IIPOLIECCA B CUCTEMAX
TETIOCHA0KEHUS U B 4EM OHA 3aKiIrodaeTcs?

2. B uéM 3aKki04aeTcsi OCHOBHOE OTIMUYME aTMOC(HEPHBIX A€adpaTOPOB B CPABHEHHUH C HATIOPHBIMU U
BaKyyMHbIMU?

3. Kakue ocHOBHBIE TpeOOBaHUS MPEABSIBISIOTCS K JieadpaTopam?



4. B uém 3aKirro4aeTcs MPUHIIKAI pabOThI Jea’pallMOHHON KOJIOHKU?

5. B uem 3akmmrouaeTcs Ha3HaueHHe 6apOOTaKHOTO JINCTA WU TIEpPOPUPOBAHHOTO TPYOOIIPOBOIA B
neasparope?

6. Kakue ocHOBHBIE (paKkTOPHI BIUSAIOT Ha 3PPEKTUBHOCTH pabOTHI Jea’palluOHHON KOJTOHKH?

7. Kakue Mepbl IPUMEHSIFOTCS 17151 TOBbIIIeHUS 3G (HEKTHOCTH paboThI caspaTopa B cXeMe
KOTEJIbHOM?

8. Kakum 06pazom peanuzyercs MpoLecc Aea’spainu B 0ECKOJIOHKOBBIX J1€adpaTopax B CPAaBHEHUU C
KOJIOHKOBBIMU?

9. B uém 3akito4yaroTcsi OCHOBHbBIE IPEUMYILIECTBA BaKYYMHBIX JI€a3paTOPOB B CPABHEHUU C
HANIOPHBIMU U aTMOC(hepHbIMU?

10. B uéM OCHOBHBIE OTJIMYHUS TEPMUUYECKOTO peXUMa paboThl BAKYYMHOTI'O JieaspaTopa oT
U30TEPMUYECKOTO?

11. B kakux ciiydasx B CXeMax TEIJIOCHA0KEeHUsI IPUMEHSIOT BaKyyMHBIE J1ea3paTopbl?

Tema 13: BciomorarenbHOoe 000py0BaHHE KOTEIbHON

1. Kakue Buibl HACOCOB MOT'YT IPUMEHSATHCS B KOTEJIbHON B KAUECTBE CETEBBIX U MUTATENIbHBIX?

2. KakoBbl OCHOBHBIE JICHCTBHS IPOSKTUPOBILMKA, KOTOPBIE OH BBIIIOJIHSET IPU BEIOOpE HACOCOB
JUIL CUCTEM KOTEJIbHOM?

3. Kakue BH1bI HACOCOB MOT'YT UCIIOJIb30BAThCS B CUCTEMAX 10J1a4M Ma3yTa U IpyTUX BUJIOB
YKUJKOTO TOIUIMBA (AU3€IId) Ha CoKuranue?

4. KakoBbI OCHOBHBIE IPUHIIUIIBI PA0OTHI IEHTPOOESIKHBIX HACOCOB?

5. KakoBbI OCHOBHBIE IPUHIUIIBI PAOOTHI BUXPEBBIX HACOCOB?

6. KakoBbl OCHOBHBIE TPUHIMIIBI PA0OOTHI pOTALIMOHHBIX HACOCOB?

7. Kakue BUbI TEMJIO0OMEHHBIX allllapaToB MOYKHO HCIIOJIb30BATh B KOTEJIBHON B KAUECTBE CETEBBIX
TeNI1000MEHHUKOB?

8. Kakue Bu/IbI TEIII00OMEHHBIX alapaToB MOXHO HCIOJIb30BaTh B KOTEJIbHOIN B KaUeCTBE
[oJiorpeBaTeliel ChIpoil BOAbI?

9. lns yero B cucteMax MPUMEHSIOTCS paclIMpUTENbHbIE Oaku (cocyabl)?

10. Yto HeoOX0uMO 3HATH TSI TOT, YTOOBI IIPABHIILHO BHIOPATh 00BEM paCIIMPUTEIIBHOTO OaKa JIs
CUCTEMBI?

11. Kakue Bu/bI 3aI0pHOIM apMaTyphl IPUMEHSIFOTCS] B KOTEJIbHOM?

7.3. Cucrema OLICHUBAHUWSA PE3YJIbTATOB o6yquI/1${ IO JUCIHHUIIIIMHE (MOI[yJ'IIO) IIpU MPOBEACHUUN TCKYLICTO
KOHTPOJIA YCIICBAEMOCTH



Orneska
«OTIUYIHOY (3aYTEHO)

3HAHHUSA:

- CUCTEMAaTH3UPOBaHHbIE, IITyOOKHE U MOJIHbIE 3HaHUS 110 BCEM pa3JienaM
JUCLIMILINHBL, @ TAK)KE [0 OCHOBHBIM BOIIPOCAM, BBIXOSIIHAM 3a IIPEAEIIBI
y4eOHOI TporpamMmel;

- TOYHOE HCII0JIb30BaHUE HAy4YHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPAaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOMN TUTEPaTypHI,
PEKOMEHI0BaHHOH pabovell mporpaMMoi 1Mo JTUCIUILTHHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOpMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BJIaZICET HAaBBIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CIOKHBIE
poOJIeMBbl M HECTaHJApTHBIE CUTYAINH;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOJIHEHUS
3aJJaHNM;

- TPaMOTHO 0OOCHOBBIBAET XOJ pEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapreM YU4eOHOH TUCIUILTMHEI, YMEHUE €T0
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUAX, BBICOKUI YPOBEHb KYJIbTYpPbl UCIIOJTHEHUS 3aJaHUM

Onenka
«XO0pOo1LI0Y» (3aYTEHO)

3HAHHUSA:

- IOCTATOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUIUINHE;

- YCBOEHHE OCHOBHOW M JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoi 0 AUCHUTITNHE (MOYITIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIEIIUAX U HAPABICHUAX
JTUCHUIUIMHBI U JaBaThb UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YyET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKH U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET UHCTPYMEHTAPHUEM I10 JUCLUIUIMHE, YMEHHE €T0 HCIOJb30BaTh B
MIOCTAaHOBKE U PEILIEHUHN HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYXJI€HUSIX, BBICOKHH YPOBEHb KYJIbTYpPbl UCTIOJIHEHUS 3a/IaHUM;

- CpeIHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBJIICHHBIX B paboueill mporpamme
KOMIICTCHITH;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTAHIaPTHYIO METOIUKY BBIITOJIHEHUS 3a/IJaHUI;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAaJIbHBIN 00beM 3HAHHU IO AUCITUTUINHE,

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHUCIIIHUAX U HAIIPABICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOpUTMa BBIITIOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICTBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeil mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMEET UCIIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKeT 00OCHOBATh AJITOPUTM BBIIIOJIHEHUS 3a]JaHUIN

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIIUX ATanbl POPMUPOBAHUS KOMIETEHIIMH B ITPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
TEOPETUYECKHWE BOIIPOCKI JIJI1 ITPOBEJIEHU S ITPOMEXYTOUYHOM ATTECTAILIUU
OBYUAIOIINXCHA

1. YUto Takoe Mpou3BOJACTBEHHO-OTOIIUTEIbHAS KOTEIbHAsA?

2. Kakue cyniecTByr0 OCHOBHBIE IIEPCIIEKTUBHBIE HAIPABIICHUSI Pa3BUTUS KOTEJIbHON TEXHUKU?

3. YUto Takoe TerioreHepupyromnas yCTaHoBKa?

4. Kakwue CyIiecTBYr0O OCHOBHBIE CITIOCOOBI TIOJIYICHHS TETUIOBOM dHEPTUN?

5. Kakoe cymiecTByeT 0CHOBHOE 000pYJO0BaHHE KOTEIbHOM, TaliTe ero KPaTKylo XapaKTepUCTHKY?

6. Kakoe ucnonb3yercst OCHOBHOE 000pY0BaHUE B IPUHITUITHATILHOM TETNIOBOM CXEMBI TapOBOM
KoTenpHOM? KpaTkas ero xapakTepucTuka U Ha3Ha4eHHe?

7. Ha3oBUTE OCHOBHBIE OTJINYMS TEIJIOBOM CXEMBI NAPOBOM KOTEIBHOM C MOJKIIOYEHHEM OTKPBITOU
BOJISTHOM TETUJIOBOM CETH OT CXEMBI C MOJIKIIOUYEHHEM 3aKPBITOM BOASHOM TEIJIOBOM ceT? JlailTe KpaTKyro
XapaKTEPUCTUKY IPUHATHIM pELICHUAM?

8. YCTpolcTBO NPUHIMITHAIIBHON TEMIOBON CXEMbI BOAOTPEMHONU KOTEIBHOMN?

9. OcHOBHBIE OCOOEHHOCTH U MPUHIUIT PAO0OTHI TOTIOK KUIISILErO CII0s?

10. Meronuka onpenenenust KIIJ[ u pacxona tormmusa. CocTaBlieHHE TETIOBBIX 0aTaHCOB
KOTJIOArpEeraros.




11. MeTtonuka onpeaeneHrne COCTaBISIIOMINX MPUXOIHON U PACXOAHOM YaCTH CTAaTEe| TEMIOBOTO
OayraHca KoTioarperara.

12. TloTtepu TEmIOTHI ¢ yXOOAIKUMU Ta3amMu. MeToanka onpeneneHusi. OCHOBHbBIE PEIICHUS U
METO/Ibl UX CHH)KCHHUSI.

13. [loTepu TEIIOTHI OT XUMUYECKOW U MEXaHUYECKOM HEMOIHOTHI TOpeHus. Metoauka
onpeneneHusi. OCHOBHBIE PELICHUSI U METO/Abl UX CHYXKCHHUS.

14. [loTepu TEIIOTHI YEPE3 HAPYKHBIE OIPAKICHUS U C BBITPYKAEMBIM X TOIKH LIJIaKOM.
Meronuka onpeneneHusi. OCHOBHBIE pELIEHUS U METO/Ibl UX CHHKEHHUSL.

15. OcHOBHOE Ha3HAYEHWE W TIPUHITUIIBI pA0OTHI TOTIOYHBIX YCTPOMCTB.

16. Knaccudukanust TOMOYHBIX YCTPOUCTB.

17. OCHOBHBIE XapaKTEePUCTUKH TOIIOYHBIX YCTPOUCTB.

18. Tomnka ¢ py4HOl KOJIOCHUKOBOH pemieTkoi. E€ ycTpoiiCTBO U OCHOBHBIE TEXHHUUECKHE
XapaKTEPUCTUKH.

19. ITonmymexannyeckas Tornka ¢ 3abpaceiBatenem "[IM3-PIIK". E€ ycTpoiicTBO 1 OCHOBHBIE
TEXHUYECKHUE XapaKTEPUCTUKH.

20. Tonka ¢ MexaHUYECKOM M0/1auell TOIUIMBA U HETIOJABUKHBIM ciioeM. E€ ycTpoilCTBO 1 OCHOBHBIE
TEXHUYECKHUE XapaKTEPUCTUKH.

21. Tonka ¢ MexaHUYECKOM Mo1aueli TOIIMBA U MOJABUKHBIM ciioeM. E€ ycTpoilCTBO 1 OCHOBHBIE
TEXHUYECKUE XapaKTEPUCTUKH.

22. MexaHuUYecKUe TONKU ¢ HIypyroulieil miankoil. E€ ycTpolicTBO 1 OCHOBHBIE TEXHUYECKUE
XapaKTEPUCTUKH.

23. Tonka ¢ MEXaHUYECKOM Mo/1aueii TOIUIMBA U MOABUKHBIM KOJIOCHUKOBBIM MOJIOTHOM. E&
YCTPOMCTBO U OCHOBHBIC TEXHUYECKUE XaPAKTEPUCTUKH.

24. Tonka «KUIIAIIETo» CJ0s JJIsl TBepaoro Toruusa (yrisi). E€ ycTpoiicTBO 1 OCHOBHBIE
TEXHUYECKUE XaPAKTEPUCTUKH.

25. Yto Takoe nceBI00KUKEHHBIN CIION («KUTISIITUHN CII0W») TOIJIMBA, €ro 00pa3oBaHue?

26. Tonku Jy1si COKUTaHUS MTBUIEBUIHOTO TBEPAOTO TOTUIMBA. MIX yCTpONHCTBO M OCHOBHBIE
TEXHUYECKUE XaPAKTEPUCTUKH.

27. Knaccudukanusi KOTJI0arperaTos.

28. YcrpoiictBo koTiioarperata. OCHOBHBIE TEIIIOOOMEHHBIE 3JIEMEHTHI, BXOSIINE B €ro cocTas. Mx
Ha3HAYCHHE.

29. Kakue Tunsl 5KOHOMai3epoB NPUMEHSIOTCS B KOTeNbHON? 11X OCHOBHbBIE KOHCTPYKTHBHbIE
O0COOEHHOCTH.

30. UyryHHbIil nuTaTenbHbIN 3k0HOMai3ep "BTH".

31. KonrtakTHbie 5KOHOMaM3epbl. OCOOEHHOCTH X UCTIOIb30Banus. Buasl. OCHOBHbBIE
KOHCTPYKITUH.

32. Ckpy0O0ephI-TeIUIOYTHIIN3aTOPbl KOHTAKTHO-TIEHHOTO TUTa. OCOOCHHOCTH MTPUMEHEHHS.
OcHOBHbBIE KOHCTPYKTHUBHBIE OCOOEHHOCTH.

33. TpyOuarsiii Bo3myxomnogorpeBatenb. OcoO0eHHOCTH TpuMeHeHUsI. OCHOBHBIE KOHCTPYKTUBHBIC
0COOEHHOCTH.

34. IlaponeperpeBarenu. OcHoBHbIE THIIBI. OcOOEHHOCTH puMeHeHHs. KoHCTpyKTHBHbIE
O0COOEHHOCTH.

35. O6mypoBka koTioarperatoB. OCHOBHBIE TUIIBI. DJIEMEHTHI U MaTepuaibl. OCOOEHHOCTH
npuMeHeHnss. OCHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH.

36. I'apautypa koTinoarperata. OCHOBHBIE BUJIbI U Ha3HAYEHUE.

37. IlpenoxpaHuTenbHbIe YCTPOMCTBA KOTIOAarperata. OCHOBHBIE THUIIBI. MecTa yCTaHOBKH.
Hasnauenue.

38. B3priBHbIe Ki1anana. OcHoBHbIE TUIIBI. OCOOEHHOCTH KOHCTPYKIMNA. MecTa ycTaHOBKU. Y CIIOBUS
MIPUMEHEHUS.

39. PerynupoBouHas 1 3amopHas apmaTypa Kotioarperara. OcHoBHbIE THITBI. OCOOEHHOCTH
KOHCTpYKIMI. MecTa yCTaHOBKH. Y CIIOBHS IPUMEHEHHS.

40. KontposnbHO-u3MeputenbHbie Tprubopsl. OcHOBHBIE BUABL. OCOOCHHOCTH KOHCTPYKIIUA. MecTa
YCTaHOBKHU. Y CJIOBHUSI TPUMEHEHUS.

41. OcHoBHBIE TpeOOBaHUS, IPEIBSIBISEMbIC K IPYKHHHBIM MaHOMETPaM, YCTAaHABIMBAEMbIM Ha
KoTJIoarperare. Y coBusl HEOOXOAMMOCTH MPUMEHEHHS 1eMIihepHOi TPyOKH.

42. Tumbl Ta30TrOPENOYHBIX YCTpoicTB. OcoOeHHOCTH KOHCTpYKIU. MecTa ycranoBku. [IpuHImm



paboTHI.

43. KoMOMHMpOBaHHBIE TOPEIIOYHBIC YCTporcTBa. OCOOEHHOCTH KOHCTPYKIIMI. MecTa yCTaHOBKH.
[Tpuntum paboThI.

44. I'azoropenoyHbie aBTOMAaTU3UPOBaHHBIE 0710KH. OCOOEHHOCTH KOHCTPYKIMI. MecTa yCTaHOBKH.
[Tpuniumn paboTsI.

45. I'openku tuna "I'MI™. OcobenHocTn KOHCTpYKIHiA. Mecta yctaHoBKU. [IpuHium paboThI.

46. I'openku tumna "I'M". OcoGeHHOCTH KOHCTPYKIMK. MecTa ycTaHOBKH. [IpuHIHMNI paboThl.

47. I'openounoe ycrpoiictBo "PI'MI™. OcoGeHHOCTH KOHCTpYKIMH. MecTa yctaHoBKH. [IpuHImm
paboTHI.

48. [1puteyrosibHBIE TOPENKK OOJBITUX KOTIoarperatoB. OCOOEHHOCTH KOHCTPYKIMI. Mecta
yctaHoBKU. [Tpunuun paboTsl.

49. Tunbl popcyHOK. OCOOCHHOCTH KOHCTPYKIMA. MecTa yctaHOBKH. [IpuHIMn paGoThl.

50. LlenTpobexubie popcynku. OcoOeHHOCTH KOHCTPYKIMIA. MecTa yctaHoBKH. [IpuHITMI paboTHlI.

51. Ilaporuapasnuueckas popcyHka. OcoOEHHOCTH KOHCTpYKIMA. Mecta yctaHoBKU. [IpuHIumn
paboTHI.

52. Poranimonnas ¢opcynka. OcoOeHHOCTH KOHCTPYKIIUA. MecTta ycTaHOBKH. [TpuHIMI paboThI.

53. UyryHHbIe CEKITMOHHBIE KOTIIBI. OCOOEHHOCTH KOHCTPYKIUH. [IpuHImMm paboThl.

54. BogotpyOHbie KOTJIBI Masioi MoutHOCcTH. OcoOeHHOCTH KOHCTpYKIH. [IpuHImm paboThi.

55. BogotpyOHbIe KOTIBI cpeHeit MottHocTu. OcOOeHHOCTH KOHCTPpYKIHA. [IpuHimn paboTsl.

56. BogotpyOHbIe KOTJIBI 601b1110i1 MOITHOCTH. OCOOEHHOCTH KOHCTpYKUMA. [TpuHIum paboTsl.

57. Kaporpy6Hbie koTiibl. OcoOeHHOCTH KOHCTpYKUMiA. [Ipunnumn paboTsl.

58. ITaporeneparopsl Tuna "/IKBp". Ocobennoctu koHcTpykiuil. [IpuHun padboTsl.

59. Ilaporeneparops! Tuna "JIE". OcobennocT KoHCTpyKUUid. [IpuHnun paboTsl.

60. ITaporeneparopsl Tuna "KE". OcobenHoctu koHCTpyKIui. [IpuHImn paboThl.

61. ITaporeneparopsl Tuna "E". OcobenHocTn koHCTpyKuMi. [IpuHimn paboTsl.

62. INaporenepatopsl Tuna "TK3". OcobenHocTH KOHCTPYKIMA. [IpuHIHIIT paboTHI.

63. KomOunupoBanusie Kol Tumna "bparck-1". OcobeHHOCTH KOHCTpYKIMA. [IpuHImIT paboThI.

64. KomObunupoBanusie koTibl Tuna "bparck-11". Ocobennoctu koucTpykuuii. [Tpuaiun paboTsr.

65. OTonuTeNbHbIE KOTJIbI, UCIOJIb3YIOIIME BHICIIYIO TEIUIOTY cropanus Tomimba. Oco0eHHOCTH
KOHCTpYKUui. [IpuHINT paboThI.

66. Kotiel ¢ AByxCBeTHBIMU dKpaHaMH. OcoOeHHOCTH KOHCTPYKUUH. [IpuHun paboTsl.

67. Bonorpeitasie kotibl Tuna "[ITBM". Ocobennoctu koHCTpyKIuil. [IpuHIMn padboThI.

68. Bonorpeitasie koTibl Tumna "KB-I'M". Ocobennoct koHCcTpyKumid. [Tpunumn paboTsl.

69. Bonorpeitasie koTibl Tuna "KB-TC". Ocobennoct koHCTpyKumid. [TpuHimn paboTsl.

70. TonuMBHBIE CKJIa/bl U CUCTEMBI TOIJIMBOMNOAUN KOTEJIBHBIX HA TBEPAOM TorunBe. OcoOeHHOCTH
KOHCTPYKIMH. Y CIIOBHSI IPUMEHECHMUS.

71. Oco6eHHOCTH MOATOTOBKY K C)KMTaHUIO TBEPOTO TOILUINBA B CJIOE.

72. OcOOEHHOCTH KOHCTPYKIIMHM CUCTEMBI TOTUIMBOIIOIAYH ITPU CKUTAHUU JJPEBECHBIX OTXO/I0B.
[Ipunnun paboThl.

73. OcOOEHHOCTH MOATOTOBKHU TBEPJOTO TOIIMBA K KAMEPHOMY COKMTaHHUIO IBLIH.

74. OcHOBHbIE MEXaHU3MBI U 000PYI0BaHUE JIsl HIPUTOTOBIEHUS YroiabHOU b, OCOOEHHOCTH
KOHCTpyKUuH. [IpuHiun paboTsl.

75. MenpHu4HbIN BeHTUIATOP. OCOOEHHOCTH KOHCTPYKIMM. [IpuHImn paboTh.

76. YronpHas 3youaTas npoOuika. Oco6eHHOCTH KOHCTpYKUMM. [TpunHnum paboTsl.

77. YronpHas MOJIOTKOBast Ipobmiika. Oco0eHHOCTH KOHCTpYKUUi. [IpuHnun paGoTsl.

78. bapabanHo-mapoBas MenbHuLa. Oco6eHHOCTH KOHCTpYKIUi. [IpuHIun paboThl.

79. llpuHunuaapHas cxema MbUISTPUTOTOBICHUS ToruiiBa. OCHOBHBIE OCOOEHHOCTH CUCTEMBI.

80. Ma3yTHoe X03511cTBO KOTeNbHBIX. OCHOBHBIE 0COOEHHOCTH cucTeMbl. [IpuHuum paboThl.

81. IlpuHIUnuanpHas cxema Ma3yToHacocHON. OCHOBHBIE OCOOCHHOCTU CUCTEeMBI. [IpuHITUT
paboTEHL.

82. Knaccuduxarus cucreM nurako3onoyaainenus (LI3Y) koTenpHBIX.

83. Mexanndeckasi CUCTEMA IIJIAK030JI0y1ajeHus KoTenbHbIX. OCHOBHBIE 0cOOeHHOCTH. [IpuHIIHIT
paboTEHL.

84. KauecTBeHHBIN M KOJMUYECTBEHHBIN COCTaB BPEAHBIX BEIIECTB B MPOJYKTaX Cropanus. Busl
BPEIHBIX BELIECTB. MeTonMKa OIIPEIEIICHHUS.

85. DKOHOMHUS TOIIMBA U TEIJI0BOM SHEPrUH. OCHOBHBIE MEPONIPUSTHS, TO3BOJISIOIINE TIOBBICUTh



3 PEKTUBHOCTH UCTIOIB30BAHUS TOTUIHBA.

86. CxeMblI pacIionoXeHus KOHTPOJIbHO-u3MepuTelbHbIX mpruoopos (KUIT) na maporenepatope.
OCHOBHEBIE OCOOCHHOCTH CXEM.

87. OcHOBHBIEC TPEOOBAHUS MTPOCKTHBIX HOPM K Pa3MEIICHUIO OCHOBHOTO M BCIIOMOTATEILHOTO
000py1I0BaHUS BHYTPH 3/IaHUS KOTEJIBHOM.

88. Opranuzanus peMOHTa KOTEJIbHBIX. Bubsl peMoHTOB. FIX OCHOBHBIE OCOOCHHOCTH.

89. TeXHMKO-3KOHOMUYECKHE ITOKa3aTeIu pabOThl KOTEIbHBIX.

90. Pacxo TerioTsel Ha COOCTBEHHBIC HYKJIBI KOTEIbHOU. Bubl (cTaThn) pacxomoB.

7.4.2. llpakTrueckue 3aJaHus 7Sl IPOBEACHHSI POMEXKYTOYHOHN aTTeCTaIllui 00yJarOIXCs
[IpakTryeckue 3ajanus AJ1sl IPOBEICHHS TPOMEKYTOYHOM aTTeCTal[M 00YYaIOIMXCs pa3MeEIeHbI

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. [lpumepHbIe TeMbl KypcoBO# paboThl (ITpoekTa) (py HATUYUH)

Tewma xypcoBoro npoekra (7-i cemectp): [loBepouHbIii ¥ TETUIOBOK pacuéT maporeHepaTopoB
"ﬂKBpH

Tewma xypcoBoro npoekta (8-it cemectp): [IpoekTupoBaHue OTOMUTEIHLHO-TIPOU3BOICTBEHHOM
KoTesbHOH ¢ koTiaamu "JIKBp"

KomruiexT 3aganuii 1uist KypcoBoro npoekra (7-if u 8-i ceMecTpbl) COAEPKUT:

. Pactipeienenue TeIioBbIX Harpy30K Ha KOTEIbHYIO
. Bug u coctaB OCHOBHOTO U PE3€pBHOTO TOILJIMBA

. [TapameTpsl BeIpabaThIBAEMOT0 TETLIOHOCHTEIIS

. [TapameTpsl BO3/1yXa B KOTEIbHOU

. [TapameTpsl nUTaTEILHON BOJIBI

. Benmnuuny HenpepbIBHON IPOYBKU

. MecropacnosoxeHrue KOTeIbHON

. [TapameTpsl ceTeBOM BOIBI

9. [TapaMeTpbl CUCTEMBI TETNIOCHAOKEHHS

10. CxeMmy BOOIIOATOTOBKH

11. Bun nerasanuu

12. Jlonto Bo3BpaTa KOHAEHCATA C MPOU3BOJICTBA B 00OPOTHBIN UK

01O N KW~

7.5. Meronndeckue MaTepHaibl, ONPEeSIoINe IPoLelyphl OLlEHUBaHHs 3HaHUH, yMEHUH, HaBBIKOB U
(unM) ombITa NPOQEeCCUOHANBHOM AeATETbHOCTH, XapaKTepU3YIOLIe ITanbl (OPMUPOBAHUS KOMITETCHLIUH
IIponennypa npoBeaeHHs IPOMEKYTOUHOM aTTECTAIIMM U TEKYIIEro KOHTPOJISI yCIIEeBaeMOCTH
perlaMeHTUPYeTCsl JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM, ONPEAEIISIOIINM HOPSIIOK OpraHu3aluu 1
IPOBEIEHUS TEKYILEro KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yJaromuXcs.
[Iponentypa orieHnBaHusl GOPMHUPOBAHUS KOMIIETEHIIMN MPU MPOBEICHUN TEKYIIIETO KOHTPOJIS
npuBeneHa B 1. 7.2.
TunoBble KOHTPOJIBbHBIE 33JJaHNUS WM UHBIE MaTEpUaIbl TEKYILEro KOHTPOJIS IPUBECHBI B I1. 7.3.
[TpomesxyTouHas aTTecTanus N0 AUCHUILIMHE IPOBOAUTCS B (hopMe 3auéTta B 7 cemecTpe.
[IpomerxyTouHas arTecTanus no AMCLUUILUIMHE TPOBOAUTCS B (hopMe sK3aMeHa § cemecTpe.
DK3aMeH NpOBOJIUTCA 1O OueTaM. B sk3aMeHaIMOHHBINA OUJIET BKIIOYEHBI TEOPETUYECKHE BOTIPOCHI
U TIPAKTHYECKHUE 3a/1aHUS, COOTBETCTBYIOIIUE COIEPIKAHUIO (POPMHUPYEMBIX KOMIIETEHLIUH.
[IpoaomKUTENPHOCTh 9K3aMEHAIIMOHHON POBEPKU 3HAHUN cocTaBisieT 90 MUHYT.

7.6. Kpurepuu onieHuBaHus c(hOPMUPOBAHHOCTH KOMITETEHIIMI TIPU MPOBEICHUH IPOMEKYTOUHOU
aTTecTaluu

yDOBCHB OCBOCHUS M OLICHKA

Onenka
Kpurtepun Onenka
«HEYIIOBIIETBOPHUTEIb Onenka «xopomuio» | OueHKa «OTIMYHO»
OIICHUBaHUS 5 «yIIOBJIETBOPUTEIHHOY
HOY»
«HE 3aYTEHOY» «324TECHO»




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUSs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIO0COOHOCTb
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JUCIUIIMHOM, U TIPeCTaBIIAET cCO00M cpeiHee apu(METHUECKOE OT BBICTABJICHHBIX OLIEHOK MO OT/IEIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or1eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

O1eHKa «HEyI0BJIETBOPUTEILHOY/ «HE 3aUTEHO» BBICTABIISIETCS, €CIIM CpeiHee apudMeTHIecKoe
HaxoauTcs B uHTepBae ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
. KonuuectBo
No ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTeIbCTBO, TOJ U3/1aHUs yUeOHOU U
o HK3EMILISAPOB/3JIEKTP
n/m yu4eOHO-MEeTOINYECKON JTUTEepaTyphl

oHHbIH agpec Ib6C

OcHOBHAS JJUTEPATYPA

Hensrun I'. H., Jle6enes B. U., IlepmsikoB b. A., XaBanos I1. A.,

. Tennorenepupytomme ycranosku, M.: bacrer, 2010 100
SkosneB B. A., buprozosa E. A., TemioBoii pacuet mapoBbIX U BOJIOTPEHHBIX http://ntb.spbgasu.ru/

2 |KOTJIOB C KaMEpPHBIMHU TONKaMH. TeIioreHepupyroume ycTaHoBku, CaHKT- elib/01268/
ITerepOypr: CITIOI'ACY, 2020

1 buprozora E. A., ITnarera O. H., CeBepunen I'. H., IllaBpun B. ., http://ntb.spbgasu.ru/
Temnorenepupyromire ycranosku, CII6., 2007 elib/00035/

Obyuaromuecs u3 yncia uHBanuI0B 1 nul ¢ OB3 oOecnieunBaroTCs meyaTHBIMU U (WITH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamu B popMax, aIanTHPOBAHHBIX K OTPAHUYECHUIM UX

300pPOBbA.

8.2. [lepeuenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOU ceTH «THTepHET», He0OXOIUMBIX IS

OCBOEHUS AUCLUILIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTepHET»

DNEeKTPOHHBIN ajipec pecypca

TGHHOFeHepI/IpYIOH_II/Ie YCTaHOBKU

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

8.3. [lepeueHb coBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBaunue

DIEeKTPOHHBIN ajipec pecypca

O6pazoBarenbHble HHTEpHET-pecypcsl CIIOIACY

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

OeKTpOHHBIN (HOH]I MPABOBOI U HOPMATUBHO-TEXHUYECKON
JIOKYMEHTAIIUH B 00J1aCTH CTPOUTENILCTBA U IPOEKTUPOBAHUS,
0€30I1aCHOCTH U OXpaHbl TPYyJa, YHEPreTUKU U He(Terasa, npasa.

http://docs.cntd.ru

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGIACY

www.spbgasu.ru

Poccuiickas rocygapcTBeHHasi OnbanoTeKa

www.rsl.ru

OneKTpOHHO-0MOIMoTeYHas cucreMa u3narenbera "KoHcynbTaHT
crynenra"

https://www.studentlibrary.ru/

Hayunas snexktponnas 6ubnuorexa eLIBRARY.RU

Hayunas snekTpoHHas
6ubamorexka eELIBRARY.RU

DNIeKTpOHHO-O0nbIMoTeuHas cucrema nzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DIIeKTpOHHO-O0nOIMoTeuHas cucrema n3aarenbcersa "FOPAUT"

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

DIEKTPOHHO-0MOIMOTEeYHas crucTeMa usnatenscrsa "'Jlane"

https://e.lanbook.com/

OnexTpoHHas 6ubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucranmnmonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/




8.4. Ilepeuennr nHPOPMAITMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMbIX IPU OCYIIECTBICHUN 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JIMIEH3MOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0

MIPOTrPaMMHOTO 00eCIIeUeHUs

HaunmenoBanue

Crioco6 pacnpocTpaHeHus
(JTMTIEH3UOHHOE WJIH CBOOOTHO
pacrpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne /132009689201 ot
18.12.2020r

Renga

Cepruduxat Ne J[JI-19-00073 ot
23.05.19r

NanoCAD Wnxenepusiii BIM

Ceprudukar c 14.09.2022

NanoCAD BIM Koxctpykuuu

Ceptuduxar c 14.09.2022

LibreOffice

CBOOOJHO pacrpocTpaHsieMoe

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHHUE TUCIIUTLTAHBI
Cenenust 00 OCHAIICHHOCTH YY€OHBIX ayJAUTOPUN 1 MTOMEIICHUH T CAMOCTOSITEIIBHOW PaOOThHI

HanmenoBanue yueOHBIX ayJUTOPUI U
MOMELLEHUH 1711 CAMOCTOSATEIbHOU paboThl

OcHaleHHOCTh 000PYJOBaHUEM U TEXHUYECKUMU
cpelacTBaMu 00y4yeHus

25. Y4eOHble ayAUTOPUH [T TPOBEACHUS
IPAKTUYECKUX 3aHATUI, KypCOBOTO
IIPOEKTUPOBAHUS (BBIIOJIHEHHS KypCOBBIX padoT),
IPYIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOMN
aTTecTaluu

KoMIuiekT MynbTuMeTMiHOTO 000py10BaHUS
(TepcoHaNbHBIN KOMITBIOTEP, MYJIbTUMEINITHBIN
MIPOEKTOP, SKpPaH, ayIUOCUCTEMA), TI0CKA, KOMILIEKT
yueOHOI MeOenu, MOJKITI0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Brixona B IHTEpHET.




25. Yuebnas nadboparopust TerorazocHaO eHMs
U BCHTUJISILIHN:
2-s1 KpacHoapmeiickas yi. Aya: 137, 341, 427

Haxuonnsiii Mmukpomanomerp MMH-2400(5)-1.0;
Haxnonusiii Mmukpomanomerp MMH;
KoMnieHcaimoHHbII MUKpOMaHOMETD «ACKaHUs»;
Karatepmomerp; I'mo6repmomerp; Ilcuxpomerp
«AccMaHay; bapometp; CexyHaomep;
[TaeBMOMeTpHuueckas TpyOka; JlabopaTopHbIi CTEH]
«A3pPOJIMHAMUYECKHE UCIIBITAHNS KaHAJIbHBIX
BeHTHIIAITOpOB RS 125 Ly; KoopnunatHuk;
Hemvmamuna — VF-1; Taxomerp — TU10-P;
Anemomerp uudpoBoii; Paguansueiii Bentusitop OB
3,15; JIaboparopusrii crenn «McnbiTanue
HarpeBaTesbHbIX prbopoBy; Hacoc «Wiloy; bak mist
BoJbI; Bentuis D 15; BaancupoBouHbI KilaraH
MSV-C D15; IIsezomerp; BeHTunaTop paauanbHbIi
BII 4-70; Boasunoii cuetuuk CI'-15; Tepmometp
uudposoii; Mepnas upucopas auadparma IRIS 160;
Crenn «llyHKTBI pegynnpoBanus raza», «Y CTpOHCTBO
perynstopa nasnenus raza'; Crenn «Jleranu
MIPOTOYHOTO BOoAOHArpeBaTes»; CTeH
«BuyTtpunomoBoe razoBoe 00opynoBanue»;CTeH
«BuyTpHrmomoBoe ra3oBoe 000pyI0BaHUEY,
«YcTpOoHCTBO OBITOBBIX TEIIOreHepaTopoBy; CTeH
«BuyTpHrmomoBoe ra3oBoe 000pyI0BaHUEY,

«Y CTpOICTBO NPOTOYHBIX BOJOHArpeBaTeneity; Ctena
«BuyTpHrmomoBoe ra3oBoe 000pyI0BaHUEY,

«Y CTPOUCTBO Ia30BbIX IIJIUTY;

Crenp «BHyTpruI0MOBOE ra30BO€ 000PYIOBAHUE,
«Y CTpPOUCTBO BHYTPEHHETO Ia30IPOBOJA», YUET
pacxoja raza», «Cucrema KOHTPOJIS 3ara30BaHHOCTHU B
nometeHun»; Cren «M3nydaromme ropeakn»;
Crenapl «Y CTPOHCTBO ra30BbIX CYETUUKOBY,

«Y CTpPOMCTBO U3JIYYarOIIEeH Ta30BOM FOPEIIKN,
«["openku OBITOBBIX Ta30BBIX TIINTY»; CTEH]T
«M305s1111s1 CTANBHBIX Ta30IIPOBOIOBY

Crenn «KonmeHcamoHHbIi ra3oBeiii kotesn Rendamax
R30»; Ctenp «2aeMEHTHI U I€TAIN MOJIUITUICHOBBIX
ra3ornpoBOJIOB»

Maxker HIBI'Y; I'openxa EM-3E; ILIPT -10; BIIT-9;
Amnanmuzarop raza AXTII; MemOpaHHBIi ra30BbIf
cueTunk U-oOpa3Hbie MaHOMeTpHI; [TonmaBkoBbIit
potametp PC-5; BpITOBOM cueT4MK rasa;
JIaGopaTopHbIii CTeH] «ABTOHOMHAas
aBTOMAaTU3MPOBAaHHAs cucTeMa OToruieHus» JJ1b-
160.015.01; JTaGopaTopHBIii cTEHA
«ABTOMaTU3UPOBAHHAS KOTEJIbHAS HA )KHUJIKOM U
ra3zoo0pazHoM Torutuse» DJIb- 160.014.01;
Jlaboparopusiii creny «IIprbGops! yyera TennoBoit
SHepruu U ternonocurens» AO «B3nér»
TerumoBu3zop testo 890; Termnosu3op testo 865;
MHoropyHKIHOHATBHBINA U3MEPUTETbHBIN TPHOOP
testo 435-4

KommnakTaelii TepmoanemomeTtp testo 425;
TepmorurpomeTp AJis JOATOCPOUHOM paboThI testo
625; NadpakpacHsiii TepmomeTp testo 830-T1 ¢
Ja3epHbIM 1eneykasaresnem (ontuka 10:1);
KommakTHbIi aHEMOMETp ¢ KpblUTbUaTKOM, testo 416;




Taxomerp testo 470; KapmaHHBI aHeEMOMETp C
KPBUIBUATKOM U CEHCOPOM BiIakHOCTH, testo 410-2;
Huddepenunansubiii MaHomeTp testo 512, ot 0 go 2
rlla; I"'azoananu3arop testo 310 ¢ npuHTEpOM;
Brnaromep npeBecunsl u crpoitmarepuainos testo 616;
Manowmetp nuddepenumansupii mudposoi JJMILI-
01M

25. [lomenieHus A1l CAMOCTOSITETBHON pabOThI

[Tomerenue a1 CaMOCTOSTEIILHOM paOOTHI
(untanbHbBIN 3271 OMOMMOTEKH, aya. 217): T1IK-23 mr., B
T.9. 1mT.- [IK mns our ¢ OB3 (cuctemHblid 010K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TIOJKITIOUYCHHUEM K
cetn «MHTepHET» U 00ECIIeYeHHEM J0CTYIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTECIIbLHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10

25. YueOHble ayTUTOPUU 7Sl IPOBEACHHUS
JIEKI[MOHHBIX 3aHATHH

Kommiekt MynbTuMe TnitHOT0 000pyA0BaHUS
(mepcoHaNbHBIN KOMIIBIOTEP, MYJIbTUMEUIHBIN
IIPOEKTOP, IKpaH, ayIMOCUCTEMA), 1I0CKA, SKPaH,
KOMIUIEKT Y4eOHOM MeOemu, MOIKIIOUCHHE K
koMmnbrotepHoit cetn CII6I'ACY, Beixoa B HTEpHET.

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