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1. TULIAHUPYEMBIE PE3VJIbTATbI OBVUEHHSI 11O THCIHTLIMHE

-

DopMHpPYEMBLE KOMITETEHIHH

TpeGoBanua K pesypTaTaM oDy4eHns _|

No | Ko koMmeTenuuy | Kommerenmns
OfmenpodeccHoHaTEHLIC
1 OIK-1 Henonb3opaHueM B pesyibrate OCBOCHHA JMCHHIDTHIALI
OCHOBHRIX 33KOHOB obyHaomuiics A0KEH
€CTECTBCHHOHAYTHEIX RITTY
MHCIHILIHH B - METO/IbI IKCIIEPHMEHTAIBHOTO
npodeccHOHATBHON HCCIeNOBAHHA CHCTEM TazocHADKEHHA H
eSTETLHOCTH, MPUMEHEHHE | [230BOr0 000PYIOBANHA.
MCTOJI0B MATEMaTHHECKOre | YMeTh:
aHanu3a ° - MPUMEHATE METOIB! IKCITEPHMCHTAIBHOTO
MaTEeMaTHYECKOTO pecTeoBaHuA CHCTEM rasocHalKeHHS H
(KOMITBIOTEPHOTO) razoBoro ofopyA0BaAHNA.
MOZETHPOBAHHA, Baanern:
TEOPeTHHYECKOro H - HaBLIKAMH NpoBEIEHUA
IKCHEPHMEHTATEHOIO IKCIEPHMEHTANBHBIX HCC/IeIORAHHH
HCCTENOBAHHA cHCTEM — rasocHaOweHHAs H  Ta30BOTO
obopyIoBaHHS,
TpoteccHOHAILHEIS
3paTn:
- wuopMaruegyic 0Oasy B obacTi
3namuem HOPMATHBHOH | MPOCKTHPOBAHHA CHCTEM razocHafweHus o
Basul B oG1acti | TEIUIOIEHEPHPYIONIHMX YCTAHOBOK.
WIDKEHEpHLIX  H3BICKAHHH, | ¥YMeTh:
MPHHIHTIOR - HCIONBA0BATH HOPMATHBHYIO 043y Ipd

1 TK-1 MPOSKTHPORAHES  3/1aHHH, | TPOSKTHPORAHHH CHCTEM Ta30CHA0HCHHA W
COOPYAENHI, MIKCHEPHBIX | TEMIOTSHEPHPYIOIWIX yCTAHOBOK.
ccrem ®  obopynoBanmid, | Bnamers:

MAAHKUPOBEM T 3aCTPOMKM | HaBbIKAMH  ONPEIC/CHHT M nogbopa
Hace/IeHIbIX MECT HOPMATHBLOH NOKYMEHTAIHH Fibge:}
NPOEKTHPOBAHHA CHCTEM ratocHabmenns u
TEMIOrCHEPHPYIOLIHX YCTAHOBOK.
Juath:
- METOOel TNPOBCOEHAA  HHKEHCPHBIX
BrancHies — H3BICKAHNH NMpy TPOEKTHPOBAHHH CHCTEM
2 rasocHaOWeHHs: o TENJIOTEHEPHPYIOMIHX
NpoBENeHAs  HHIKCHCPHBIX
WIRICKAHMIL,  Texnonoruei Y ananT
R - TEXHOIOIHI0 NPOEKTHpOBaHNS JeTaneH u
MPOEKTHPOBAHHEA JAeTaneH n p R
CORCTRYiED » K:}H:JTP}?‘EIIHH CHCTEM ra3ocHalKeHHS M
L o A TENIOTCHEPHPYIOMHX YCTAHOBOK B
i A (o COOTBETCTBHHE € TEXHHUYCCKHMM 3alatuem.

2 e RO Y::pc;:l;ﬂmh MEKCHEPHBIC WIBICKARMA MPH
FARENIE . F "1 npoexruponaniuy cncfﬁu TEBGCHEEH{EHHHFH
R S TEIJICTEHEPAPYIOLUX YCTAHOBOK;

MPOIpN S - MPOEKTHPOBATH IETAIH H Ru;ich}racunH
B CHCTEM ra30CHADKEHHA H
KOMIUICKCOB M CHCTOM | Lo o enymviommx CCTAHOBOK .
e e COOTBETCTBHH C TeXHHUECKHM 3a]aHHEM.
NPOCKTHPOBAHKA

Baamers:
- HABRIKAMH [POBEICHHA HHKEHCPHBIX
HIBICKAHHIT [PH MPOSKTHPOBAHHH CHCTEM |




razocHa0ikeHHS M TENNOTCHEPHPYHOMIHX
YCTaHOBOK!

- rexmonorHeil mpoeKTHpoBaNHA AeTanel 1
KOHCTPYKLHA CHCTCM rajocHabReHnd o
TeMIIOreHEPHPYIOMHX YCTaHOBOK B

COOTBETCTRHH ¢ TEXHHYECKHM JATaHHCM.

CnocoHOCTRH TNPOBOIHTE
[penBapaTeILHOE TEXHHKO-
IKOHOMHYECKOE
ofocHoBaHHE  MPOCKTHBIX
pemennii, paspabareiBaTh
npoeKTHYI0 M pabouyio
TEXHHYECKYIO
AOKYMeHTanuo, ohopMIATh
JiKOHYEHHBIE  MPOEKTHO-
KOHCTPYKTOPCKHE  padoThi,
KOHTPOIHPOBATE
COOTBETCTBHE
paipadaTeIBAEMEIX
HPOSKTOR H TeXHHYECKOH
MOKYMEHTAIHA  3A/EHHIO,
CTAHIAPTAM, TEXHHTECKAM
VCIOBUAM H APYTUM
HOPMATHBHBEIM JOKYMEHTaM

3HATh:

- COCTAB M MeTOMIbl pa3paboTkn IPOEKTHOH
i paboueit JIOKYMEHTalHA o
NPOEKTHPOBAHKIO CHCTEM raz0CHADKCHHA
TenNOreHEPHPYIOMMX YCTAHOBOK.

YMmers:
- pazpabaThiBaTh IPOEKTHYIO H pabo4yio
TEXHHYECKYIO JOKYMEH TALIHEO no

[IPOEKTHPOBAHHIO CHCTEM razocHadxeHAA 0
TETI0rCHEPHPYIONIHX YCTAHOBOK,

- odopMIATE 3aKOHYEHHEIE MPOEKTHO-
KOHCTPYKTOpPCKHE paboThl o
MPOSKTHPOBAHHIO CHCTEM rasocHa0KeHHA 1
TeMI0reHepHPYIOIIHK YCTAHOBOK]

- KOHTPOIHPOBATE COOTBETCTRHE
pazpafaThIBaeMbIX IPOCKTOB H
TexuHgeckoll  JIOKYMEHTAlWH  3a7aHHIo,
CTAHAAPTAM, TEXHHYCCKHMM YCIOBHAM H
JIPYTEM HOPMaTHBHBIM JIOKYMEHTaM.
Baaners:

- 3HauMsAMH M HABEIKAMH  pa3paboTKH
npoekTHoli B paboucH TEXHHYCCKOH
NOKYMEHTAIHH CHCTEM razocHadiKeHud u
TEMONeHEPHPYIONIHX YCTAHOBOK,

- 3HAHMSMH H HABRIKAMH OQOPMICHUS
$AKOHYCHHBIX TPOEKTHO-KOHCTPYKTOPCKHA
pabor  CHCTEM ra3oCcHa0HeH A i |
TEMTOreHEPHPYIOMMX YCTAHOBOK.




2. MECTO JJACTIMIJIAHBI B CTPYKTVYPE OBPA3OBATEJILHON
[MPOI'PAMMBI

CD,HEPDK&HHE OHCUHNIUHEL OCHOBEIBASTCH ¥ ABNACTCH NOT HUeCKHM HPGI[EJIH'ZEHHEM

CHEMYIOLIUX AUCLHILTHH:
Ne HapMeHoBaHHe ANCIHIIAR (MOIy1d)
1 [‘eone3us
2 CrporTeNblble MaTEPHATE! H W3/ICIIHA
3 OcHOBSI TH/IPABIHKH B TCIUTOTEXHAKH
4 CucTenbl TemI0ra3ocHat e HHs NpePHATHI
i_ 5 TexHOMOrAA MOHTAAKHO-3arOTOBHTENBHBIX IPOUCCCOB HHAKTHEPHRIX ceTeit H CHCTEM |

Conepxanue TUCUMILIAHBL  CIYXKHT OCHOBOH /nd  M3yH9eHHs CHESTYHOLIHX
MUCIAILIHH
N | HamvenosaHne TACIHIUIHELL (MO1Y/IA) |
1 [Tpe/uMIioMHas IPAKTHKE |
2 Brino/HeH e BRITYCKHOIl KBaTHQHKAUHOHHOH paboTht |




3.0 bEM JUCLHTIIAHBI

O6was TpYI0eMKOCTh AHCIHILIHHEI COCTABIACT 7 3au, enuaml, 252 vyaca.
Bnj yuebno# paboThl Beero | Cemectp | Cemectp | Cemectp
4acoB Ne 7 Ne 8 Ne @
O6mas Tpy10eMKOCTh 252 10 88 154
AWCUHILTHHEI, 4ac
KoutakrHas paboTa 40 2 22 16
(ayanTopHLIe 3aHATHA),
B T.4.:
JIeKLIHA 18 2 8 8
| naboparopHbie 6 6 0
' NpaKTHHeCKHe 16 8 8
CamocTosiTeIbHAA 212 8 66 138
paboTa CTY1eHTOB, B
TOM 4HHCJIE!
Kypcosoil IpoekT 54 54 |
Kypcosas pabora
Pacuerno-rpadHuecKoe
3aanus
HMugueagyaibHoe
| rmomauimec 3ajaHue c
Hpyeue sudst 122 8 66 48
CAMOCMOAMENBHOU
pabomai
MopMa MPOMEKYTOTHAT | 3a4eT, 3aueT | JK3aMCH
arrecTalus K3IAMEH (36)
| (3aueT, IK3aMeEH) (36)




4.CONEPKAHHUE ILHCIJ,HHJII[H]:I
4.1 HaumeHOBaHNE TEM, HX COCpRAHHE H o0beM

Kype 4 Cemectp 7
fi OGremua |
TEMATHYECKUH pasziel
no BuaaM y4eOHoH
HArpy3KH, 9ac
Ne HaumeHoBanue pasiena [ | =
n/n (kpaTkoe cojlepiKaHue) g E 2
8 |8 |¢&
= ~ = = =
| E[2E|§ ¢
d &2 B8z 2%
= |IE fSs8|0 &
VeTaHoBOTHAS JIEKIUA
OCHOBHBIG CBeJeHWs, TePMHHBI H ONPEAC/CHHA. | o 8
HopmarnsHas AOKYMEHTalHA 110
NPOEKTHPOBAHUIO ~ CHCTEM razocHabkenus W
TeNOreHePHPYIOLIAX YCTAHOBOK.
l BCETO| 2 8 |
Kype 4 Cemectp 8
ObweM Ha
TeMaTHYeCcKHi pasaell
o BuAaM yueOHOM
HATPY3KH, Jac
Na HauMeHoBaHue pa3zaea ' ' &
/T (KpaTKoe cojlepiKaHue) B 3 :
: |8 |2
= | =/ § =| 8
= |E E 2 = 5 B
5| BEE|2 8
= B &= 8| U l%.
1. TorMBHO-3HEPreTHHIECKHE pecypeel 0 TOIIMBHO-IHEPreTHUECKHH
Hananc PO 1 mMupa
[Tpuammn paboTel KOTEJIBHOH C BOOOIPEHHBIMH 0.5 15
KOTJIAMH Ha ra3zoBoM TOTUTHBE:
TENIOMEXAHHIECKasA CXeMa. |
2. McTounHKH TernoBoi aneprun. Toninso
McTOMHAKH TEITOBOH AHEPIrHA W MX 0.3 ' 1.5

KTaccH(HKALKUA, OCHOBHBIE ONPENCIEHHA.
TomIHED: OCHOBHBIE OIpele/Ie N H
knaccuhuxamms. Bujbt Tonauea. TorusHoe
X039HCTBO KOTEILHOI,

3. OcHoBHOE 000pYI0BaHHe KOTEIbHOMH




Boporpeitasie KOTbL. IIpUHIHTL paboThl.
Knaccuduxarus. [Toabop komyecTsa KOT/I0B JUIA
pasIMYHBIX THIIOB 371aHMil. Y CcTAHOBKA KOTJA.

4. Benomorateabtoe o0opyA0BaHue KOTe/ILHOMH
I

CrambHbIE B MOTHMEpHbIE TPYOOTPOBOIBL.
Tpy6onpoBo/isl KOTA. ApmaTypa: BHIIbL 3aMOPHOH
apMaTyphl; MPHHIHIL paboThl, MECTA YCTAHOBKH.
Apwmarypa koria. [lpubopsr yKasaTend ypOBHA
gogkl B KOTJe, MaHOMETpBI,  H3MCPHTEIH
temneparypsl. [IpeoxpaHuTeIBHbIC ycTpoHCTBa:
HopMaTHBHble TpeGoBaHHis TO  MPHMEHEHHIO.
Momsims (TMIpo- W Ternosas) TpyOOMpoBOJIOB H
apmaTypsl.  TelooOMEHHbIE — arMaparkl, X
NpHMEHeHHe,  HOPMAaTHBHbBIE tpeboBanus K
TEITo0OMEHHEIM aTmaparam; pacdeT
HeoBGX0aMMOTO  KOJIHYECTBa Tenn000MeHHBIX
AITApaToB im bl KOTE/1bHOH. HacocHoe
obopynopanne:  KlaccnHKalus —HACOCOB  TO
NpHMEHEHHID; noabop HacOCOB; HOPMATHBHbLIC
TpefoBaHHA K HAaCOCHOMY obopy0BaHHIO

1

5 |

|

5. Bonocrabxenue H BOJIOOTBEIEHHE KOTEenbHOH

O6opyaosanue BOIOMOATOTOBKH: BHIBI
popomoaroroskn Hopmarueeble TpeboBaHmus K
BOJIOTIONTOTOBKE  KOTenbHOH. — HopmartusHbIC
TpefoBaHMA K XHMH4ECKOMY COCTaBy BOIBI AMTHA
KOTJIOB. YCTpOIHCTBO CHCTCMBL BOTOOTBEACHHA
KoTenbHOH. MaTtepiaibl CHCTEMBL BOAOOTBEACHUA
xorensHoil. HopMaTnBHble TpebOBaHus K CHCTEME
BOIOOTBEEHIS KOTENLHOH.

0,5

1

4,5

6. baky 3amaca XHMAYECKH-TI0/ArOTORIEHHOW BOJRI, ropsaie

o BogocHabKeHHL

Hasnauenne Gaxos 3anaca Bojbl. Cxema
KOTE/IbHOM ¢ DakaMH: XHMHYESCKH-
MOIrOTOBIEHHO BOIBI, 3araca ropsveif BObL,
Marepuaist 6akoB, pabodane napaMeTper.
Hopmarmsusle TpeGoBarus.

05

k5

7. OGopy/10BaHHE JBIMOY /1alIeHHA KOTETLHOH

| ['a30B03TyIMIHEL TPAKT KOTEIBHON: ra30X0/1bl H
aBIMOBEIE TPYOB! KoTenbHOM. HopMaTHBHBIE
TpeboBaHMs K ABIMOXOAM 1 JIEIMOBBIM Tpybam
koTensHoil. Onpeaenenne nuamMeTpa ALIMOX0IOB
u neiMoBEIX TPYO TexHHYecKoe HarHoCTHPOBAHHE,
TeXHH4YeCKOe OCBH/IeTeIbCTBOBAHHNE JIbIMOBBIX
1py6. OuHCTKA JBIMOBLIX Ta308B.

1

8. OcHOBbBI pacdeTa KOTeNbHONH YCTAaHOBKH

Tennosoii pacueT, [ HipaRTMYeCKHH pacyeT.
AspoauHaMHdeckHil pacdeT. PacyeT B3pBIBHBIX




ki1anadoB. Pacder  TOAOBOrO noTpebneHHs
romnWea. Pacder  OA0BOTO TIPOU3BOJICTEA

TEeI0BOi SHEPr AN

9, HopMaTuB yJeNbHOTO Pacxo/ia TOMIHEA

3aTparbl TeILIOBOH JHEPrHH HAa co0OcTBEHHbIE
yxasl. [loTepd TEMIOBOH SHEPIHH. [NousTHe
HOpMATHBA  YZAENbHOro  pacxofa  YCIOBHOTO
TOnMHBA I8 KOTENBHOH ¥ BCEro MpelnpHATHS.
PacueT HOpMaTHBa yJeIbHOT0 Pacxo/ia yCcl0BHOTO
TOTIAWEA ISt KOTEMRHOM M BCETO NMpeinpHATHA

1

10. F'oposicKHe CHCTEME] rasocHadxK

CxemMbl TOPOOCKMX  CHCTEM razocHa0KeHnd.
Knaccudukauus ra’onpoBO/OB. CucreMbl ¢C
KOTMBUEBEIMH H TYNMHKOBRIMH Ta30BBIMH CETAMH.
O6ume TpeGoBaHHA K VCTPOHCTBY
pacripefleIMTENbHEIX Ta3’0lpOBOIOB: NOIFCMHbIC
Ta30TpOBOJIBL, HaI3eMHbIE ra3o1poBOJEL
[asoperyMaTOpHbIE MYHKThL! ¥ YCTAHOBKH. Tpy6si,
apMaTypa i 060py/l0BaHue Ia30BBIX ceTel

21

' BCEI'O

66




Kype 5 Cemectp 9

No
wn

HawmeHoBaHWe pasaena
(KpaTKoe cofiepiKaHHe)

Obsem Ha
TeMaTHYEecKu# pa3ieln
o BUAaM ydeOHOH
HArpy3KH, 9ac

NatoparopHsic
CaMocToaTenbian

TAHNTHA

Jlexuun
[Ipaxrugeckne
3AHATHS
pabota

11. CocTaB i OCHOBHBIE CBOHCTBA ra3000pa3Horo TOILIHEA

OCHOBHBIE CBeIeHHS O ra3o00pazHOM TOIIHEE.
TemnodmsHueckue CBOHCTBA TIOPIOYMX rd30B.
Knaccuukaips TPHPOJHBIX ra30B. [MoaroToBka
rasa W TpaHcropr rasa, Onopusannd rasa.

1 1 6

12. 3amMTa ra30mpoBo0B 0T KOPPO3HH

Kopposus ¥ BUBI KOPPO3HOHHBIX Pa3pylIeHHH.

[TaccuBHass W AaKTHBHAA  3alixTa sHenHel
[IOBEPXHOCTH TA30BbIX CHCTEM OT KOPPO3HH.

1 | 3

13. BHYTpUA0MOBEIE I'a30TTPOBOABI, nprbopLL H

obopyaoBanne

TpeGopanud K OBITOBEIM Ta30BhLIM npubopam A
armaparaM. ['a3oBbie mpubopsl, yCTAHABTHBACMBIC
B KHIBIX W OOMIECTBEHHBIX 3JaHHUAX: OBITOBbIE
ra30BBle  IUIWTBI, MNPOTOYHBIE W EMKOCTHBLIC
gofoHarpesatend. lopenkd ObITOBRIX TAMT H

gofoHarpenarenei, YCTpOMCTBO [BIMOXOIOB H
OTBOI MPOAYKTOB CrOpPaHNA.

1 1 6

14, Tlotpebaenue rasza

PeskiMsl moTpebieHus rasa. [ 01080 1 CyTOHHbIH
rpaduKH noTpebieHns. KoahhnuneHTs
HepaBHOMepHOCTH. Pacuer ronoBol w CYTOYHOH
HepasHoMepHOCTH. Pacder rofnosoro noTpedaeHus
raza. OnpesiefieHHe pPacdeTHRIX (MaKCHMAanbHO-
4ACOBBIX) PacxooB rasa. Pacuel MaxkCHMalbHO-
4acoBOrO  pacxoja Ta3sa  Ha  OTOMMCHHE,
BEHTHJIAIIMIO H ropsuee BojocHadxkeHHe.

]
fa—
w0

15. 'uopaBniHdecKuii pacier ra3oBbix

ceTel

Teoperdeckue  ACMEKTH  HAPABIUYECKOTO
pacdeta. PacueTHBIC dbopMmyasl,  TaOIHIBL,
HOMOTPaMMBI. OnpemeneHue  NYyTEBBIX,
TPaH3UTHBIX M PACHeTHBIX Pacxofos rasa. Pacuer
KOJIbLEBLIX CeTeil BLICOKOTO (CpelHero) naBineHuL
¢ YYETOM HaJEekHOCTH obecnieueHuA

notpebuTeneif rasoM [IpH aBapHHHLIX CHTYALlHAX,




Pacter KO/BLEBbIX CeTell HU3KOTO AABNCHNS. ||
16. OdopmiieHHe npnemno-mﬂcmyxmpcmﬁ AOKYMEHTALHA
| Hopmatupuas 6asa B 0GJacT# MPOSKTHPOBAMHS | o 6
cucrem rasocHaOwenwus. [IpoeKTer HapYyKHBIX
rasoBeix cereil. [TpaBmia BBITIOJHEHHA paboueit
JOKyMEeHTALHH BHYTPEHHHX CHCTEM
razocHa0KeHH.
4.2. Conepkanne NPaKTHYCCKHX (ceMHHAPCKHX) 3aHATHIE
| Ne HaumeHoBanue Tema MpaKTHYCCKOTO [ K-eo | K-BO
n/n pasaeina (ceMHHApPCKOro) 3aHATHS NeKIl. | J9acoB
— JHCLIHTIIHHET gacos | CPC
| cemecTp Nog
3 | OcHoBHOE [lonGop ocHOBHOTO 0GOPY/10BaHHA 1 3
oGopyaoBanHe KOTeLHOH C YHETOM Pas/IiTHBIX
KOTE1bHOH noTpebuTeneil TeroBoH YHEPIruy
4 | Benomorate/ibHOS [logbop BenoMoraTeabHOro 2 6
obopynosanHe oGopya0BaHNA KOTEIbHOH
KOTe/IbHOH
5 | OcHoBbI pacdeTa Tennosoi pacdeT KOTENbLHOTO 1 3
KOTEeIbHO! arperata. A3poIHHaAMHTCCKHH
YCTAHOBKHA pacdeT KOTeBHOH
8 | BomocHabGwenue u | PacdeT He0OX0AMMOr0 KOMHHECTEA 2 6
BOJI0OTBEAEHHE pononoTpedneHHs H BOOOOTBEICHUA
5 KOTETLHOH KOTE/IEHOH
9 | HopMaTus Pacuer HopMaTHBa Y1eTEHOTO 2 6
yeNbHOTO pacxofa | pacxoja ToriiHBad KOTEITBHOM
TOTJIHBA PacueTsl roIoBOre MPOH3BOACTEA
TeI10B0iT 3HEPrHM | oTpedaeHus
Il | TOn/IMBA =
BCEI'O 8 24
cemectp Ne9
11 | Cocrae ¥ OCHOBHbIE Onpenenenne HA3MLEH TENI0Th 1 3
CBOHCTBA cropaHns razo00pazHoro TOTIHBA
razoobpaznoro
TOILTHABA
13 BHYTpHIOMOBBIE [MToaGop GLITOBRIX IA30BRIX 1 3
razoIpoBO/ib, npubopos. [IpoexkTupoBaHne
nMpUOOpEl U NBIMOXO/10B.
obopyloBaHue




14

[TorpeGnenne rasa

| Oupenenenne KOIMYECTBA KHTeNeH
B KQ)KI0M KBapTane u obuiero
KOJIMHecTBa KATeNeH
MPOEKTHPYEMOTO paiioHa ropoia.
Omnpefenedne roIoBbIX Pacxo/ios
rasa
OrnpejeneHne pacieTHO-9aCOBbIX
pacXofIoB rasa

15

[uapasnugecKuit
pacueT rasoBeIX
ceTen

T uapaBIHHECKHi pacyeT rasoBeIxX
ceTeil HU3KOIro JaBJeHuA
TazoquHaMHYyecKni pacieT
aBapHiiHEIX PeXXHMOB paboTHhl
OMHOKOJIb1IEBOH] I'a30BOH CeTU H
oTBeTB/IEHNMIT K OTpebuTELAM.
HomorpamMel pac4eTa.

T azomMHAMHPYECKHH pacdeT MOTOKOB
pacripe/ielens TP HOPMATbEHOM
pesknme ceTu, [TpoBepka IMaMeTpoB
OTBETBIEHNH MTPH HOPMATEHOM
MOTOKOpAcHpene/ieHnn.
[azoaMHAMHAYECKHA pacieT A0MOBbBIX
ra301pPOBO/IOB C NOMOILBIO TAOINLL,
nogbop Anamerpa, pacder 10Teph
JIaBJIeHUs B CCTH

12

16

Odopmnenne
MPOeKTHO-
KOHCTPYKTOPCKOH
JIOKYMEHTarmu

Odopmienne MOACHUTETEHON

3a[THCKH M MpaHIecKol 9acTi
NpoeKTa

BCEIO

24

HUTOI'O:

48




4.3. Conepxanue Jad0paToOpPHBLIX 3aAHATHH

o | Hanmenosasme |  Tema 1aGopaTOpHOrO 3aHATHA | K-Bo | K-BoO
n/n paszesa NeKil, | 4acop
MHACLHTTTHHBI gacos | CPC
cemectp Ned
TpyGonpoBo/isl, 3a0pHas apMaTypa | [ 3
1 0BopyJOBaHHe Ia30BbIX ceTel
. [oponcKie CHCTEME! chmaﬂﬁg l;y#'?ufieéﬂgﬁﬁpﬂﬂaiinﬂ - 6
SO HcneiTanie HEIHBATYAJIBHOIO
mxaHOro MyHKTa pefylHpoBaHHs 1 3
raza ['PITII-10
HcnuiTanue BHY TPHIOMOBOTO
BHYTPHIOMOBEIC ra30MPOBOJIA HA MPOYHOCTE H 1 3
13 Ta30IpOBOIbi; repMETHIHOCTD
npubops! H
obopynoBaHne Heneitapue ObITOBOH ra3oBOH MIHTEL I 3
l BCEI'O: |6 18

2. ®OHJI OLIEHOYHBLIX CPEACTB L5 [IPOBEJIEHUS TEKY MENo
KOHTPO.151 YCMEBAEMOCTH, OPOMEKYTOUYHOU ATTECTAIIUHA
[10 UTOTAM OCBOEHWSA JUCLHATIIHHBI

5.1, [lepedeHb KONTPONBHbLIX BOMPOCOB (TUNOBBIX 3a/AHMII)

Ne HanmeHoBaHHE Cosepikarue BOTIPOCOB (THMOBBIX 3a/1aHHH )
n/m | pazjena AMCIMIUIMHEL
1 TonnusHO- 1. TepMuHEL: TeNAOIeHEPUPYIOLIAA YCTAHOBKE,
YHEpPreTH4YecKHe HCTOMHMK TENNOBOi YHepriy, KOTes BOAorpeilHbrii,
pecypchl H TONZIHBHO- | KOTE] NapoBoi, KOTe/IbHAN
JHepreTHYeCKHA 7. TomTHBHO-YHepreTHYecKkHe pecypenl PoccHn
Gananc PO umupa | 3. OcHOBHbIE HOPMATHBHO-TEXHHHUECKHE MOKYMEHTEI
| 11 TTPOEKTHPOBAHNS KOTETbHEIX
5 | WUcrounuku Terosoii | 1. Ilerporpaduyecknd  cocras  H du3nyecKHe
sHepruy. TOMIHBO CBOMCTBA TBEPIOIO TOTUIHEA
2. Cocras, (u3uueckHe M XMMHYECKHE CBOHCTBA
razoo0bpasHOro TOMIIHBA
3. Husuas Teriora cropaHys TOTIHBA, YHCIO BobGoe
4, OcHoBbl Ipoliecca TOPeHns OPTaHHYECKOTO TOIIHEA.
OcobeHHOCTH TOPEHNSA IPUPOJIHOTO rasa i yrias
5. TonnuBHOE X035iCTBO KOTETLHOM
6. Tonatue ycnosHoro Tonmusa. [lepecuer pasnuiHbix
BHJIOB TOMJIHBA B YCITOBHOE
3 OcHoBHOE |.TlpuHuMNAATBEHEIE  CXEMBI  PabOTHI BOJOTPEHHOH

o0opyIOBaHHE

KOTENbHOM: NnpaMoTOYHAH, C TPEXXO0JOBLIM KIalaHOoM,




KOTEJILHOH ¢ Temno00OMeHHbIM anmnapaToM
2.KraccH(uKalus BOAOTPeHHBIX KOTIOB
3.Mpusumun  paboTel H YCTPOICTBO BOJIOTPEHHBIX
KOTIIOB
4.VeraHoBka KOTIa B KOTENbHOM: TpeboBadua K
YCTAHOBKE
5.INonbop KoM4eCTBAa KOTIOB AJIA pa3IM4YHBIX THIIOB
31 aHHHA

BenomorareasHOe 1. TpybonpoBoas! KOTesbHO; MaTepuain, TpeboBaHue
obopynoBaHue K TPOKJIAJIKE ¥ TETUIOBOH H30NAIHH
KOTENBHOH 2. Buael 3anopHodl  apMaTyphl, NpuMeHseMOH B

koTenpHOIl. Peryiupyolas apMarypa. Tpebosanns K
yCTaHOBKE apMaTypEL

3.  KoHrponsHO-M3MEpPHTEIBHBIC npuboprl. MecTta
YCTAHOBKH

4 JlpenoxpanuTenbHble YCTPOHCTBA: HeoOX0IHMOCTh
NPHMEHEHILA, MECTa LA YCTaHOBKH

5. TlpuMeHeHWe  TEMIOOOMEHHBIX  amraparob;
HopMaTHBHble ~ TpeboBamuA X Ter1000MeHHBIM
armapartam.
6.  Pacuer HeoOX0IAMOro KOJIHIecTBa
TeIUI00GMEHHBIX arTapatoB AT KOTeTbHOH.
7.  HacocHoe pbopyroBaHHE KOTEJLHOM.
HopmaTtusHELE TpeboBaHHs K HACOCHOMY
oDopy10BaHHIO
8. [Tonbop kamaoH rpyniikl HACOCOB KOTETBHO#H
BogocHalkeHHe H . OGopynosaine BOOTOATOTOBKH! BU/bI
BO/I00TBE/IEHNE BOJIOMOATOTOBKH, IPUHITHIT PabOTE!
KOTEJIbHOM 2 HopmaruBHble TpeOOBaHHS K BOLOMOArOTOBKE
KOTEMBHOMH
3 Pacyer HOPMATHBHOTO Ppacxoia BOABI Ha
TOJITHTKY
4, Pacuer pojonoTpeOneHHs # BOJOOTBEACHHA
KOTensHOH
§  CHcTeMbl BOIOOTBEIEHNS KOTENbHOM]

HOpMATHBHbIE TPeOOBAHMA K CHCTEME BOAOOTBEACHITA
KOTEBHOH

baxu 3anaca

1. Bakyn 3amaca XUMHYECKH-OYHMIICHOH BOIBI H I'BC:

XHMHHECKH- npUMencHde, Marepual, TpeboBaHHA K HATHIHIO B
MOATrOTOBNEHHON KOTENBHOH
BOJEL, TOPSYero 2. Pacyer ofbeMa W KonudecTsa Dakos 3amaca
BOHOCHaOKeHHA xuMHuaeckn-ounnieHoit Boast u 'BC
3. Pacuer oGBbemMa i KoJIHYecTBa GakoB 3amaca ropAauel
BO/IBI
OGopynosatue l. O6opynoBaHHe IBIMOYIaIeHAA KOTeJIbHOH:
JBEIMOY IaIeHHA ra30X0MIsl H JBIMOBBIE TPYOBI KOTEIBHOM; MaTepHallbl




KoTenbHoi

a30X00B 7 ALIMOBEIX TPYO
7. Pacuer HeoOXoaumoro AHaMeTpa IEIMOXO0O0B,

MaMeTpa JIbIMOBBIX TPYO, BBICOTHI IBIMOBBIX TpyO

OcHOBBI pacdeTa
KOTEIBHON YCTAHOBKH

1. TpHHLMEI TETIOBOTO paciera

2. [Mpunmun ['HapaBaudecKoro paciera

3. TMpusuEN pacyeTa B3PbIBHBIX KIAMAHOB

4. TlpHHUHKT pacyeTa rooBoro noTpebneHus TONINBA

5. [puduun  pacyera  rOAOBOIO NPOU3BOMCTBA
TeIJI0BOH SHEPruy _

HopmaTHB yAEILHOTO
pacxoza TOTTHBA

1. 3aTpaThi TEINOBOM JHEPTHH HA coBcTBeHHBIE HY#IBI
2. [oTepH TemoBOH 3HEPIHH B KOTEIBHOH

3. PacueT HOpMaTHBa YIENbHOrO pacxoia yCI0BHOTO
TOIUIMBA UL KOTEALHON W BCCro MpeInpHATH

10

['opojicKHEe CUCTEMBI
razocHabKeHus

|. IlpencTaBbTe KnacCHpUKAIMIO pacmpeennTembHbIX
raz0IpoOBOJIOB [0 NaBICHHIO.

7. Kakue MpeHMyLIECTBA HMEIOT KOJILIEBEIE CHCTEMBI
rasocHabKeHA, 4 KAKUe TYIHKOBbIe?

3, Kakue MaTepHansl MPUMEHSIOT A8 CTPOHTENLCTRA
pacrpeleuTeTbHBIX ra30BbIX cereii?
4. HazoBuTe BUJIBI 3a110PHOI apMaTypBl.

5. KOHCTpYKIIMH, XapakTEPHCTHKH M OCHOBHBIE THILbL
peryIsTOpOB AABICHHL.

6. TasoperynsTopHbie MYHKThl M yCTAHOBKH.
TexnomorHueckie CxXemsl.

7. PacueT NpOMYCKHOH 0CODEHHOCTH PeIyJIATOPOB
JaBIEHHSA.

8. Tlogbop 1 pacueT 000pyIOBAHHA I'PIT
9. VeTpo#icTBO NOM3EMHBIX ra30NPOBO/IOE.

11

CocTas i OCHOBHBIE
CBOMCTBA
razoobpa3Horo
TOTLTHBA

1. Kax oOpasoBancs ras 10 TEOPHH AaRanCMHKd
H.A.I'yoruna?

7. Kakue wuactd (KOMIOHEHTBI) OTHOCATCA K
Heroproueii 9acTH rasa u npumMecam?

3. Kakue Trassl Ha3sBalOT €CTECTBEHHBIMH  H
HCKYCCTBEHHEIMH?

4. B uBM 3akTIOYaercs MOAroTOBKA ras’a K AalbHEMY
TpaHCnopTy?

5. Kaxoe obopymoBaHWe HCIONBIYIOT [UiA rpyboii
OUMCTKH Ta3a OT MEXaHHIeCKHX MpuMecei?

6. HazosdTe METOIB OCYIIKH Tasa OT BIarn H
THIKEIBIX YIJIEBOI0POIOB.

7. Jlns 4ero oCymecTBAASTCA oi0pH3alus raza’

8. Kaxue rasonpoBo/isl HA3EIBAIOT MATHCTPATBHBIMH?
9, Ha3oBHTe OCHOBHbIE (YHKIHMH KOMIPECCOPHOM
CTAHIIHH.

10, Hazosute Gyuxmuu [IXT




3almuTa ra3onpoBojioB

1. Haszoeure BHIBI KOPPO3HOHHBEIX paspynieHui
ra30MpPOBOIHBIX CHCTEM.

2 Kakue Bbl 3HaeTe aKTHBHBIE METOAbl 3AIHTHI
ra30mpoBOIOB OT KOPPo3uH?

3. PacckauTe NPWHIMI ACHCTBUS KATOMHOH 3aIIMThl

¥ OT KOPpPO3HH ra30MpOBOOB OT KOPPO3HH Gy 1AIONIMMH TOKAMH.
4. PacckaxuTe TPUHIUT JNEHCTBHA NpOTEeKTOPHOH
33MIATHl FA30MPOBOIOB OT KOPPO3HH.
5 Kakge H30NAUHOHHBIE MaTepHaibl NPHMEHTIOTCA
LIS 3AIMThl ra30NpoBOOB OT KOpPPO3HH
1. Kakue tpeOomanus NOPEABABIAIOTCA K OBITOBBIM
ra3oBbIM TprHbopam?
92 HazosuTe  ObITOBBIE — TA30BRIC npHOOPEL,
ycTaHaBIHBaeMbIe B FKHITBIX oMeIeHHIX?
BHyTpHIOMOBEIE 3 Kakoe nasicHHE raza nogaerca Ha OBITOBBIC [A30BIE
ra30npoBO/ibI, nprdops!?
13 npubOPEL H 4. Kake Topenku YCTaHABIHBAIOTCA B Ta30BBIX
oGopya10BaHue ATax?
5. Ha3oBHTE MWHHMAIBHBIM IOMYCTHMBIH 00BeEM
QOMETICHHA JUTH  YCTAHOBKM  OBITOBBIX  TA30BBIX
npudopos?
6. Ha Kaxyio BEICOTY BRIBOJWTCH ABIMOX0A? I
1. OcHOBHEIE KATETOPHH NOoTpebHTeNeH.
2. Meroasr pacdera moTpebnseMoro rasa (cenbCKU,
roponckoli noTpebuTens, noTpebnenue KHIHIIHO-
KOMMYHATBHBIM ~ XO3STHCTBOM M [POMBIIICHHLIMH
oOBeKraMH).
n ) 3. PacueT rojoBoro rnotpebienus rasa.
orpelbienne rasa
14 4, Pexcumnl oTpebnenns rasa.
5. KoadbumyeHTs! HepaBHOMEPHOCTH.
6. Pacuer roioBOil 1 CyTOYHOM HEPaBHOMEPHOCTH.
7. OrnpeneneHue pacueTHBIX pacXofI0B rasa.
8. Metousr pacueTa c HCIOIb30BAHHEM
k02 hHIHEHTOB HEPABHOMEPHOCTH H K02 (hUITHEHTOB
OIHOBPEMEHHOCTH. B
1. OnpesefeHne MOTeph JaBIEHNHS B ra3’onpoBoiax ¢
YYeTOM H3MEHEHHM TITOTHOCTH rasa.
2. PacweTHble GopMybl, TaOIHIBL, HOMOTPAMMEL
3. PacueT MecTHHIX COIPOTHBICHHIH.
5 Fﬂnpamuqecxﬂﬁ 4. Vaer ﬂonﬂ_nﬂmenhupro NAapneHHs, BOZHHKAIOIIEr o
W3-3a PasHOCTH UIOTHOCTEMN rasa ¥ BO3AyXa.

pacHeT ra3oBbIX ceTel

5. IlocTanoBka  3agaud  pacdeTa  TYNHKOBBIX,
pPa3BETBJIEHHBIX H KOJIBIICBBIX CETEH.

6. OnpeneneHue MyTeBLIX, TPAHZUTHEIX H PACHCTHBIX
pacxo0B raza.

7. Pacyer KONBLEBBIX CeTel BBICOKOrO (cpeaHero)




[ JaBMeHEA C Y9eTOM HAIEKHOCTH OOeCredeHis |
notpebuTenei rasom npH aBapHitHBIX CHTYaLUAX.

8. PacueT KOJBLLIEBbIX CETeil HM3KOrO AaBiCHM.

9, T'mapaBnu4ecKHil pekuM CETH HH3KOTO [naBieHus

Hpu HelocpeacTBEHHOM pHCOeIHHEHHH
notpebUTENEH.

1. HazoBHTe HOPMATHBHLIE JOKYMEHTBHL, KOTOPBIMH
He0OXOIHMO PYKOBOICTBOBATLCA npH

NPOEKTHPOBAHHH CHCTEM razocHabxeHHs.

2. Kak 0603Ha4aloTcs —rasolpoBOIbl  pasiHYHBIX
KaTeropuii nasieHus.

3. Kakue MoKasaTeqd YKa3blBalOTCs TPH [OCTPOEHHH
npodmas TPaccel rasonposoya’?

4. Kakyio WH(ODMAIMIO HAHOCAT M YKA3bIBAIOT HA
ryIaHax razornpoBogoB?

Odgopmnense
r? T . Krfm 5 B xaxux Macmrabax u3o0pakaioT ITaHsl H paspesbl
16 OHCP e i pacmooKenus 000py0BaHHs rasonpoBoaos?
i i 6. Kakas undopMmaimms 3aHOCHTCA B COCTAB 00X
JOKYMEHTALMH

nasERX 1Mo pabounm yeprexam [CBY

7. Kakum obpasom B palouedt JOKyMEHTALMH
u306pakaeTcs cXeMa CHCTEMbI razocHabxenna’?

8. Kaxywo mudopmauuio HAHOCAT W YKashlBAIOT Ha
IaHAX H pa3pe3ax yCTaHOBOK?

9. Kakywo wHbGOpMALIHIO YKA3RIBAIOT B
cnenuduKanuu’?

10. TlIpemctasere 0003HATEHHE obopynosatns W
| apMaTypsl Ha ILIaHE.

5.2, TlepeueHb TeM KYPCOBBLIX NPOEKTOB, KYPCOBBLIX pabort,
HX KpaTKoe coiepikanme H ofbem.

B cOOTBeTCTBHH ¢ y4eOHBIM MJIAHOM [MPenyCMOTPEHO BBLITOJTHEHHE KYPCOBOIO
npoekra (KIT). Ha Brmonnerue KI1 npeaycMoTpeHo 54 4aca caMOCTOATEIbHOH paboThl
CTYNCHTA.

Llesi KYPCOBOro NMPOEKT: — 3AKPeIICHHE TEOPETHYECKUX 3HAHWIH, MOMYyHEHHBIX
npH W3YYEHHH JIEKIMOHHOIO Kypea, npuoGpeTeHe [PaKTHYECKHX HABLIKOB o
paspaboTke H o OpMIEHHIO MPOEKTHOH W paboueif JOKyMEHTaUHH TIpH
NpPOEKTHPOBAHHH Ta30BBIX cereii m obopynoBaHHA B COOTBETCTBMH C 3alaHueM H
HOPMaTHBHBIMH JIOKYMEHTaMH.

Ctpykrypa npoekra. [MpoekTs MO razocHaOXKeHulo HaceneHHBIX NYHKTOB
1peyCMaTPHBAIOT BBIIOTHEHHE CHEAYIOUHX pas/ieNioB: ONpeje/ieHHe XapaKTepHCTHKM
paiffoHa CTPOMTENbCTBA, OMpEae/IeHHE XapaKTepHCTHKH razoo0pasHoro TOIUIHBA,
onpeelieHde TONOBBIX PacXoloB rasa, olnpeneneHHe YaACOBBIX PacxoJoB rasd,
ra3oHHAMHYECKHH pacyer Tra3onpoBo/iOB HH3KOIO NaBiAeHns, Ta30InHaMIY9ecKHH
pacuer ONHOKONBIIEBOH CETH BRICOKOID (cpennero) naBleHHA, ra3zoIHHAMHYeCKHH

pacveT JOMOBLIX Ta30MPOBO/10B, BEIGOP obopynosanud I'PIL.




TeMaTHKA KYpPCOBOIro NPOeKTa:

1. l'azocuabkeHne paioHa ropoja.

7. TazocHaGxenne MoCcelKa ropoCKoro THId.

3. ['asocHabkeHHe CENLCKOTO HACeMSHHOTO My HKTA.

TemaTHKa NPOEKTHPOBaHIA NpeIyCMaTPABACT BLITTOJIHEHME TIPOEKTOB Ha 0ase 30
[CHIUIAHOB H peaTbHBIX Ia3u(pUIHPYEMbIX 0O BEKTOB.

Odgopmienne  KypcoBoro  MPOeKTa. KypcoBo#i ~ NpoekT — BKIIOHAET
NOACHUTEIBHYIO 3aMHCKY 00beMOM 30-40 cTp., BLIIOJHEHHYIO Ha AACTAX dopmara Ad,
i rpadmuecKyro yacTh — Ha 2 JIUCTax topmara Al. TloscHnTeNbHAA 3aMMCKA JI0IANHE
comepKaTh CNelyioLLy1o CTPYKTYPY:

THTYNBHBIH THCT.

Conepxanve.

Brenenue.

| .3anaHne Ha MPOeKTHPOBAHNE.

2. XapakrepicTHKa paifoHa CTPOHTENLCTRA.

3. XapakreprcTHKa razoo0pasHoro Tonjnea,

4. Onpegesenue roj0BBIX PACX0OI0B IA3a.

5. OnpeencHAE YacoOBBIX PaCX0/10B rasa.

6. TazouHAMHYECKHUIT pacyeT rasonpoBoJoB HUIKOTO IaBIeHHA.

7. TazonuHaMHAYECKHH pacHeT ONHOKONBLEBO CCTH BbICOKOI'O (epeanero)
JIABIICHH,

8. FazoIMHAMPYECKHI pacyeT JOMOBBIX ra3zoMpoBOA0E.

9, Buibop obopyaosanns ['PI (pery aTophl HaBAeHHL, razoBbie GEABTPEL  JIP.).

JaxnroueHuUE.

CrnucoK HCHONB30BAHHON JTHTEPATYPBL.

3aATa KypeoOBOTO TMPOEKTA MPOXOIHT B BHIAE cobecefoBanud, B Iponecce
KOTOPOIO CTYAGHT JOIKEH pacckasathk Bee OCHOBHbBIE MOMEHTHI TIPOLIECCA BBHITIOJIHEHHA
npoekta. Cpok ¢1a4H KypCOBOI0 NPOEKTa ompejeseTed MPelo/iaBaTeeM.

Ipumep 3axanns Ha KYPCOBOil NPOEKT

1. Hacenerupiii myskr: r. Kazaxb

2. Homep reHepajgbHOT0 naxa: 3

3. Homep I'PC: (4).

4. BomocHafkeHne ¥ OTOIUIEHHE KBapTaJIOB:

e A - ¢ ropauHM BoJ0cHAGKEHHEM OT paiionHoit ra30Boi KOTeIbHON 1
[eHTPATBHbIM OTOIIEHHEM (9-TH dTakHaA sacTpoiika): 1,2.3,5.

ob - (¢ ropsunM BojocHabkenueM 0T IPOTOTHBIX BOJIOHATpEBATENEH H
[eHTPATBHEIM OTOMIEHHEM (3-TH 3TaKHAA sacTpoiika): 7,9.

oB - 6e3 ropsuero BOAOCHAMKEHNS C OTOMICHHEM OT HHIMBHIYATBHLIX
KoTenBHBIX (1-HO HTaskHas 3acTpoiika): 4,6.

5. Pajioinas razosas KoTensHas: ksapran Ne9,

6. XneGosason: ksapran Neb.

7. barHo-npayey b KoMOMHAT: KBapTal No5.

8. [IpoueHT oxBaTa razupuKanuei o0mecTBEHHEIX 31aHUI ¥ COOPY KEHHH :

P,=21%.
9. Y jensuas kyGaTypa KumsIX 3anuit: V=216,



10, TTpoMbIITeHHBIE NPSATPUATHA :
o A: TpEXCMEHHO® MMPOU3BOACTBO-

Ksapran Ne8 P upi= 101 mMmi.TOHH/TO;
o5: 1BYXCMEHHOE [IPOM3BOJACTRO:

Keapran NelO P =11 MITH.IUT./TO/;
eB: onHOCMEHHOE NTPOH3BOACTEO:

Ksapran Nell P p3= 11 MIH.IUT./TOL.
11. TInOTHOCTS HACENCHMs XKHIOH YacTh paiona: n=201uemn./ra.

12. BapuanT cocrasa rasa: Nel.

5.3, [lepeueHb HHAHBHIYAABHBIX JOMAIIHKX 3212 HHif,
pacueTHO-TpapHYecKHX 3aaHHi

Brionienre WHIUBATYAIbHBIX TOMANIHAX 3aaHuit ¥ pacyeTHO-rpaHHYecKHx
saaHuil He TIpejlyCMOTPeHO y4eOHbBIM MIIaHOM.



6. OCHOBHASI 11 JOTIOJIHUT EJIbHASI TUTEPATYPA
6.1. [lepedens OCHOBHOH JHTEPATY Ph

1. Cycaos JLIO., TlonnopnHoB B.®., Kymes JLA. l'asocuabxenue: yueb. nocobue
/ J1.10.Cycnos, b.@. ITozmopHHOB, JLA. Kymies. — bearopof: Wan-so BI'TY, 2015. -
270 c.

7. Tasocrafkenne: yueb. / A. A, Monwns [1 ap.]; noa ofm. pexn. B. A, e, - M.
ACB, 2011.-472c.

3, OmpejeneHue MaKCHMAIBHBIX  HACOBLIX pacxoioB Trasa: METOAHHECKHE
yKa3aHHA K BBIIOTHCHHIO KypcoBoii paboThi 1 pasnena BBIMYCKHOM KRaI(QHKAITHOHHOH
paborhl A CTYAEHTOB HampaBieHI Gakanaspuata 08.03.01 — CrpoHTENBCTBO
npoduns MoAr0TOBKH «TenmorasocHabxkenne u penTrasuusy / coct.: JLIO. Cycnos. —
Benropon: M3n-so BI'TY, 2016.—350c.

4. TazocHabkenue: Marepuansl, 00opynoBaHHME H TexXHOIOrHs B CHCTEMax
rasocHabkenus [InexTporHblil pecype] | METOM. YKA3aHHA K BRITIONHe N0 11ald. paboT
mo mumcrmmmine «l asocHabkenne» s CTYINCHTOB cnermaneiocty 270109 #
HanpasneHua OakanaspHara 270800.62 / BI'TY wum. B, [I. Illyxosa, kad.
TeruiorazocHatKeHns W BEHTWIAUMH; COCT. A. E. Tlomozos, JI. HO. Cycnos. -
"JNeKTPOH. TEKCTOBBIC 1aH. - benropoa : Wsg-so BI'TY nm. B. I [lyxosa, 2012. — 42 c.
— Pexxum mocTyna: mtp_s:ffelib.bstu.ruchaderannkaﬂ13{]4091822{18285322[}[1{](]] 720.

5, Kymes, JI. A. KoMmIekcHOe NPOCKTHPOBAHHC TenoreHepupyiomel ycTaHoBKH
crcTeMBl TemocHabkenus: yued. nocobue Uil CTYAGHTOB cnermansrocte 270109 -
TemwrorasocHalkenne W BEHTWISIHA  CHCTHAIH3ALNAH "TennocHabxenue,
rasocHabmenHe W TEIUIOTSHCPHPYIOIIHE YCTAHOBKA' H HanpaBleHus fakanaBpHaTa
270800 "CrpoutenbeTBo" MPOQHis NOATOTOBKH "TerorasocHabKeHHe ¥ BEHTHIATHAS"
/ 7. A, Kymes, JI. A. Casxus ; bI'TY um. B. I'. Illyxoga. - Bearopox : Maa-8o BITY
i, B. T, [llyxosa, 2012. - 156 c.

6.2. [lepevens J0MOAHNTEIBIOH THTEPATYPbI

|. Cxadreimos, H. A. OcHOBEI razocnabxenns / H. A. CkadTeiMOB. - JleHHArpaL;
Henpa, 1975. - 339c¢.

2 FOCT 5542-87. [asm Topiodye TPHPOAHEIC A8 MPOMBILUIEHHOTO M
KOMMYHA/IBHO-OBITOBOTO HA3HAYCHUA. - Odyuni. W31., Nepensi. OKT. 2002 ¢ mompaBKOH
(UYC 7-2001). - B3amen TOCT 5542-78 ; Bsem. ¢ 01.01.88. - Mocxkea : M31aTenbCTBO
cTanzapTos, 2002. - 2 c.

3. CHull 42-01-2002 T'azopacnpelemHTenbHEIE CHCTCMBI / Tocctpoid Poccus. -
Odwu. w3a. - Baamen CHall 2.04.08-87 w CHull 3.05.02-88 ; Bsen. ¢ 01.07.2003. -
Mockea : [6. u.], 2003, - 32 c.

4. CIT 42-102-2004. IlpoekrupoBaHHe M CTPOMTEIBCTBO FA30NPOBONOB  HI
metamtudeckux Tpyo = Designing and construction of gas pipelines from metal pipes /
Tocroprexnansop Poccwn. - Baamen CII 42-102-96 ; Been. ¢ 27.05.2004, - CaHkr-
TMetepbypr : JIEAH, 2005. - 223 c.

5. CII 42-103-2003. [IlpoexrHpoBaHHe H CTPOMTE/ICTBO ra30IpOBOJOB M3
nommaTHaeHoBsx TpyO. - Baamen Cl1 42-102-96, CIT 42-103-97, CI1 42-1-5-99 ; Bsen.
¢ 27.11.2003. - Mocksa : [IOJTAMEPI"A3, 2005. - 87 c.



6. TazocHabkeHue HAceNeHHbLIX MyHKTOB H [IPOMBIILIEHHBIX 00BEKTOB: METOo/.
ykasaHus MO KypcosoMy H JMIUTOMHOMY ~TIPOEKTHPOBAHMIO  TIO NUCTIATLIHHE
«azocHabKeHue» s CTYICHTOB CHeL. 270109 (290700) / cocr. A.E. Tlonosos, 2007,
-110¢.

7. Tazocnabkenue: Marepualisi, o0opynoBaHHC H TeXHOJIOTHS B CHCTEMax
razocHabJKeHNA: METOH. YKa3jaHWs K  BBINOJIHEHHIO na6. paloThl MO KYPCY
«TazocHabkeHHe» 1718 CTYASHTOB Chell 270109/ coct. A.E. [1010308, 2007.-42 c.

8. Kymes, JI. A. Tennorenepupytomniie YCTAHOBKH © arjiac KOHCTpYKLMHii : y4ed.
nocobue A8 CTYACHTOB CHEIHanbHOCTH 270109 / JI. A. Kymes. - 2-e W3/, HCIIp. H
nor. - benropon : M3a-Bo BTV um. B. I'. lllyxosa, 2007. - 71 c.

6.3. [epeuens HHTEPHET PECYPCOB

1. Dnexrponno-6ubanoTedTHas cHeTeMa "[PRbooks". http://www.iprbookshop.ru.

2. HaydHas dneKTpoHHas OndiuoTexa Elibrary, https://elibrary.ru.

3. DneKkTpoHHO-OHOIHOTE HAA CHCTEMA "Book On Lime", https://bookonlime.ru.

4. DmexTponio-6ubauoTedHAA CHCTEMA H3NATCIBCTRA "Jlanp",
https://e.lanbook.com.



7. MATEPHAJI]:HD-TEXHH‘IECKDE H HH®OPMAIITHOHHOE
OBECINEYEHHE

JlexuuONHbIE 3AHSTHA: ClCIHATH3HPOBAHHAR ay/JIMTOPHA, ~OCHAICHHAA
[pe3eHTALMOHHON TEXHHKOM, SNCKTPOHHAA npesenTtats Microsoft Office PowerPoint,
praeotdunsM «TTOHCK ra3oBbiX H He(THHBIX MeCTOPOKACHUH, sineodmipM «/lodbria
i TTOArOTOBKA PAPOIHOrO rasa H He T,

[IpakTHuecKHe 3aHATHA: aYIATOPHA, ocHallleHHas [eMOHCTPalHOHHBIMH
MaKeTamy, oOpasuaMH OOOpYNOBaHWS, apMATyphl i KOHTPOJIBHO-H3MEPHTEIBHBIX
mpudopoB.

JlaGopaTopHbie 3ausITHs NPOBOAATCH B aaGopaTopHH TasocHADAEHHNA:

1. HatypHblii MakeT [MPOKIaTKH [ONM3THJIEHOBOr0 Ta30MpoBoAa H YCTaHOBRH
IApOBOI0 KpaHa TIOX KOBEp. JanopHas apMarypa, 3MeMEHTBI CTAIBHBIX H
[1OJTM3THIEHOBbIX TPYOOIIPOBOIOB.

JlafopaTOpHO-NPOM3BOICTECHHAA  YCTAHOBKA  TIYHKTA peLyIHpOBaHuA rasa
VT PLI-50H.

3. JlaGopaTopHO-NPOH3BO/CTBEHHAA YCTAHOBKA MHIMBHIYaIbHOTO  WKa(hHOTO
IyHKTa pelyIHpOBaHHA ra3d T'PIILI-10.

}IaﬁnpampHa-npﬂmsﬂncmemmn‘i crenn « azocHabxenue KUI0TO TOMax.
[InuTa GbiToBas razosas 4-x KonbopouHas «PoccuAHKaY.

[IpoTouHelil BOXOHAIPEBATENE BIII'-15.
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8. VTBEPKIAEHHE PABOYEI MPOrPAMMBI
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MPUJIOKEHHUE Nel

METOINYECKHE YKA3ZAHHA 7151 OBYHAIOIIMXCH 110 OCBOEHHIO
JUCHHUILTHHBI

JucuunmmHa «[azocHabxenne ¥ TENIOTCHEPHPYIOLIHE YCTAHOBKHY
npezncTasrAeT cobol HEOTHEMIEMYIO COCTABHYK YaCTh MOATOTOBKHM CTYIACHTOB HO
panpasnento 08.03.01 CTpOoHTENLCTBO IPOhUIA TermnorazocHabxenHe 0 BEHTH/LANHA.

[lensio H3yGCHHA Kypca ABIACTCA hbopmupoBaHHe Yy OyAymHx HakanaBpoB
TeopeTHYECKHX 3HAHHH, HEeoOXOIMMBIX ATS HX npo(hecCHOHANBHON NeATeNBHOCTH B
obnacTy razocHaOixeHus, @ TaKKe ppuoGperenye IPAKTHYECKHX HABRIKOB MO
POEKTHPOBAHMIO H 0QOPMICHIIO 2aKOHUYEHHBIX MPOEKTHBIX H KOHCTPYKTOPCKHX pabot
110 ra3ocHa0KEHMIO.

JapsTHA [POBOJATCA B BHIE TeKiui, JabopaTOpHBIX U MPaKTHHeCKHX 3aHATHIL
Jlns m3yueHns Kypea 00lIbII0e 3HAUEHUE HMEST caMocTosTenkHas paboTa CTyAEHTOB.

dopMBl KOHTpPOA 3HAHHH CTY/ICHTOR NpeanoiaralT TeKYIUA U UTOTOBbIH
KOHTPOJIB. 1eKyLHil KOHTPOk 3pasmil IPOBOIUTCA B (hopMe BRIMOJHEHHA H SalllHTEL
nabopatopHsIx paboT U KypeOBOIO MPOCKTd. opMoil MTOrOBOTO KOHTPOINA ABIACTCA
3ayeT M 3K3aMeH.,

Pacnpezenenye Marepuaia JUCIATIMAR mo TeMam H TpeboBaHHA K €€ OCBOSHUID
cofepkarcs B Pa6oueii nporpaMmMe IHCUHATLIHHEL.

TeopeTHueckuil MaTepHall PeKOMCHIYETCA M3YHaTh TIO remam. [1o OKOHHAHHIO
TeMBI CIYAGHTHl JODKHBI OTBETHTD Ha KOHTPOILHBIC gorpockl B Bune Oerioro 0d30pa
remsL. JIeKTIMIO CiieAyeT HaduHaTh ¢ KpaTKoH urdopMaIUy | JHATO0ra Co CTyACHTaMH
110 TIpEABIAYIIEMY MaTepHaILY.

[IpakTHYECKOE OCBOEHWE IMCUMITTHHBL CTYIEHTEI OCYILECTBAAT BO BpeMd
BLITIONHEHMs U 3almThl J1abopaTopHbIX padoT, HA TMPaKTHHECKHX 3aHATHAX, & TAKKE B
mpolecce pa3paboTky H 3alUTE KypCOBOTO MpoeKTa.

Jlia u3ydenus pasfesios QHCHUNNHHBL HEeoDXOIUMO HCTIONB30BaTh NHTEPATYPY,
PEeKOMEHI0BAHAYI0  TperojfasaTeneM  AHCLHIIIAHEL. [TepeveHb OCHOBHOH H
JIOTIONHHUTENBHOH JIHTEPATYPbL MPUBEIEH B pasicie 0.

VememHoe — OCBOSHME — Kypea  [WCLMILUTHHBL  BO3MOXHO  JTMIUL npu
CHCTEMATHIECKOH camMocToATenbHOHA paboTe, Tpebyromieil riayGOKOro OCMBICICHUA H
MOBTOPeHHs MpOiAeHHOT0 MaTepHald. CamocTosTensHas pabora HeoOXomHMma s
paseaTHA Y OOyHaIOmHXCs CIIOCOBHOCTH K KOMIJIEKCHOMY PAasBUTHIO M PeliCHHIO
npobirem. MHCTpyMEeHTaMH OCBOCHHA yuebHOro MarepHaia ABIAOTCS OCHOBHLIC
mepMunbl W NOHAMUA, COCTABJLTIOMIHE KaTeropHalbHEIH annapaT AHCHMILLIHHEBL Mx
OCMBICIGHTE, 3ANIOMUHAHHE U MPAKTHYECKOE MCTIO/Ib30BAHHAE AB/IAIOTCA 00A3aTeTEHBIM
ycI0BHEM OBJAICHHS KypCOM.

Pasnen 1. TonnBHO-3HEPreTHYECKHE PECYPChl H TOTLTHBHO-
suepreruvecknii 6ananc P n mupa
B pa3mene paccMATPHBAIOTCS OCHOBHbIS ONPENC/CHHA, 8 TaK JKe HOpMATHBHAsN
TWTEpaTypa JUIA MPOEKTHPOBAHWA, MOHTANA H IKCILTYATALMH TelNoreHepHpyOIIX
ycTaHOBOK. PaccMaTpuBaloTCA OCHOBHBIC BHIIBI TOTMJIABA JIIA TEINIOreHEPHPYHOLIX

ycTaHOBOK, 060pyoBaHUe KOTCILHOH, MPARLIKIL paboThl BOAOrpeiiHOi KOTeIBHOH Ha
razoBoOM TOILIHEBE.



Pazzen 2. MeTouHUKH TEIL10BOH YHEPIHH
B pasmene paccMaTpHBAIOTCA MCTOYHHKY TernoBoil 3Heprui (M CBAAHHBIC C
3THM OINpElleNicHNA) H HX knaccudukams, BUIB TOMINBA, NpUMEHEHHE OCHOBHOTO H
pE3epPBHOTO TOMIIMBA, TOPEHHE pasTUYHBIX BHUIOB TOMIHBE, ofpasopaHue M COCTAB
NpOIYKTOB CropaHms, ux pacceHBaHne B armoctepe. M3ydaeTcs TOITHBHOE X03sCTBO
<OTenbHOMN Ha ra30BOM, JKHIKOM U TBEPOM TOTLIHEE, HOpMATHBHbIE TPeOOBAHUA.

Pasnen 3. OcnoBHoe 0bopyaoBanue KOTeILHAOH
B pasgene paccMaTpHBAIOTCA ycTpoiicTBO H MPHHILAT paboTsl BOJOTPEHHOTO
KOT/a, 7EMEHThl ero KOHCTPYKIIHH, BUAKCHHAS TeroHOCHTeNS B ITPOIYKTOR CTOpaHHd
TOTJIMEa, TemooOMeHHasA TOBEPXHOCTE, TpeGoBaHus K SKCTUIyaTallHH B TEHEHHE
OTOMATENBHOTO CE30HA, MEPONPUATHA [0 KOHCCPBAllHH, HEOBX0IUMOCTE [TPOBCACHHA
TeXHHYECKOTo AMarHocTHpoBanus. F3ydaercs METON noaGopa KoJIM4ecTBa KOTIOB A
KOTE/IBHOM C Y4eTOM MOAKII0YaeMoH TErUI0BOH HAIPY3KH H KaTeropHH notpebuTeneil.

Pazaen 4. Benomorare/ibHoe 060py/i0BanHe KOTE1LHOH

B pasmene paccMaTpHBAeTCs BCIOMOraTeIbHOE oBOpy0BaHKHE KOTETHHOH,
YCTPOHCTBO H [PUHITHM paboThl, BAXKHBIE COCTABHLIE SMCMEHTEI atoro obopyn0BaHHA,
TeXHHYeCKHe XapakTepHCTHKH, BO3MOKHOCTE OPHMEHEHIA obopyloBaHus TIpH
oTipefeNeHHOM THIAPABIMYECKOM W TEMIIEPATYPHOM pexumax paboThl KOTeJIbHOH,
TpeboRaHiA K JKCITTyaTaluy oGopynosanns. Msydaercs: pacder TONLIMHEL H3OMALIH
o6opyfosaHus ¥ TPYOONPOBOXOB, pacteT NapaMeTpos Ans Buidopa Ter0oOMEHHOr0
anmapara, pacuer [MapamMeTpoB A BpiGopa HacocHOro obopynoBamus, Ppacder
rMApaBTuKA  TpyOOMpOBOIOB M o0opy10BaHUA KOTelBHOM,  TPacCHPOBKA

Tpy0OIPOBOIOE.

Pasaen 5. BonocHaGmenne H BOA0OTBEACHRE KoTeLbHOH
B pasigene paccMarpHBAlOTCA CHCTEMbI poIOCHAOWKEHNS M BOJOOTBEIEHHA
KoTenbHOM, obopyaoBaHue AlA poocHabKeHus W BOJOOTBEICHHA, npubopsl ydeTa
XONOAHOH BOABI, TPACCHPOBKA TPYyOOTPOBOAOB. Msyuaerca pacuer Tpebyemoro
pozionoTpebIeHns KOTeIbHOM, BBIOOp CHCTEMbl BOJOMOJArOTOBKH LA NOAIHTOUHOMH
ROJIBI H XOMOJHOM BOIBI A1 CHCTEMbI FOPAYETO pojI0cHabIKeHH .

Pa3zen 6. bakn 3anaca XAMHYECKH-TIOATOTOBICH HoH BOJABL, ropaA4Yero
BojaocHabKeHHS

B pasmene paccMaTpusaroTcs Oaxu JUIS pasiHTHBIX Hy#*J KOTe/IbHOH: 3amac
OArOTORMCHHON BOJEI, 3aMac BOIbl Ha ropAvee sofocHaGwenwe; Marepuansl akos,
BOIMOIKHOCTE W HeoOXoOMMOCTE MX TPHMEHEHHA, tpeGoBaHHA K IKCIITyaTallHH,
obps3ka TpybonpoBoaaMH H saropHOil apMmatypsl Oaka, cXeMma TMOAKIIOHEHHA.
MsyuaeTes pacdeT HeoOXOIMMOIO ofpeMa Oaxka /8 3anaca TOATOTOBICHHOM
(yMSTHEeHHOIi) BOIIBI, 3ariaca ropAUeH BOJIEL (mns TBC).

Pazgen 7. OGopyaoBanne ILIMOYIAJIEHHS KOTEeNLHOH
B pasgene paccMaTpHBAIOTCA Ta30Xonlbl | JABIMOBbIE TpYOBl KOTEILHOMH,
MaTepHaTkl [ M3rOTOBICHHA JIBIMOBBIX TpyD, Temno- H FHAPOM3ONALHNSA ABIMOBBIX
1py0, BAPHAHTEI KOMITOHOBKH JIBIMOBBIX Tpy0, 060pynoBaHHE OYHCTKH IBIMOBLIX I'a30B,
TpefoBaHME K OKCIUTyaTalMH ra3’oXoAoB W JbIMOBBIX TpyD, HEOOXOTMMOCTD



TpOBE/IeHMA pPeMOHTa H TeXHHYECKOT0 JMArHoCTHPOBAHHA. Maygaercs: pacdeT
[paMeTpa rasoxo10B H ABMOBBIX Tpy0O, BHICOTHI IBIMOBOI TPYObl, KOJIHUECTBO CTBOJIOB

JABIMOBO# TPYOBI.

Pasnme1. 8 OcnoBEl pactieTa KOTe/IbHOH YCTAHOBKH

B pasjene paccMaTpUBACTCA Pacdet KoTenbHOM ycraHoBkd. [TopAnok pacdeTa
cneaytommii, CHagana MpOM3BOAMTCA pacder TemwnoofMeHa B KOHCTPYKTHBHLIX
yleMeHTaX, M3 KOTOPEIX COCTOMT  KOTEI (B ToOmKe, KOHBEKTHBHBIX TYyHKax,
ykoHOMAi3epe, BO3YXO0NoA0rpesaTesic n ap.). Mo 3aBepiIeHHIO pacHeTa TeroooMeHa
IPOU3BOMTCS  pacyer Ta30XOToB (ompenenenye gMamerpa) M IBIMOBOH  TPYOBI
(onpejencHue [HAMETPa A BLICOTEI), & TAK JK€ PacteT paccerBanus BPEIHbIX BEIOPOCOB
(TIPOIYKTOB CropaHus). OHOBPEMEHHO [e/1aeTes pacteT MIOLEnN ceyeHns B3pbIBHBIX
KTanadoR I8 ra3oxo/0B, [OCHE HEro monbupatoTcs OTH Kianakbl. [TpOH3BOASTCH
pacyeTs! TOA0BOI0 notpefneHus TOMIKBa, TOA0BOr0 NPON3BOACTES Ters10B0OH IHEPIrHn.

TMocne paspaloTKM TEIUIOBOH CXEMBI OpOU3BOAHTCA rHApABIHYeCcKi pacteT
Beeil KOTEIBHOM, a TaK e noabop HaCOCHOTO oGopyL0BAHHAS.

Paznesn. 9 HopMaTie yIe/bHOr0 pacxola TOMIHE

B pasjene m3yyaeTcs pacHcT HOpMaTHBA y/IeIbHOTO pacxofa TOMIiBa (YCnoBHOIO H
garypaisHoro). CrHadana faHHbIl MOKA3aTeNh PACCUMTHIBAETCH JUIA KOTENBHOM, 3aTEM
- A8 OpeAnpHATHS B LEIOM. Cuauana MpOM3BOIMICH pacyeT TOTIHBA Ha BEIPa0OTKY
TeTI0BOi SHeprMM Kak/ABIM KOTIOM. 3aTeM pacCHMTHIBACTCA BEIMUHHA TEITOBOH
SHepruM Ha COOCTBEHHBIE HYMKIET KOTe/bHON. B KOHEYHOM HTOre pacCYHThIBASTCA
yIeabHbIi pacxos TOMIMBA (YCJI0BHOTO H HATYPAIBHOTO) HA OTIYCK TEILI0BOH SHePriuH
¢ KOJUIEKTOPOB KOTE/IBHOH.

Pasnen 10. Toponckmne cHCTEMbBI rasocuHabmeHus

Bo ®BropoMm pasjene [pHBeeHd knaccHuKals rOPOACKUX — CHCTEM
razocHabsKkenns. PaccMOTpeHbl TpeGOBaHHA K MPOKIANKE HAAICMHBIX M II0/13eMHBIX
razonpoBoa0B, TPyOLI, apMaTypa H oGopyaoBanKe Pacrpe/ieITe/IbHbEIX ra30BhIX ceTeil.
[IpencTaBneHsl TEXHOJOTHUECKHE CXEMBI, obopyaoBaHAe W IIPWHIIKN paboThl
razoperynsropHbix TMyHKTos (['PII) 1 yeTaHOBOK (TPY).

TepMunbl ¥ TMOMATHA! PacHpPeNeIHTENBHBIC ra3onpoBodbl, KOJNbLEBBIE H
TYTIHKOBHIC CXEMbl Ta30CHA0KEHH, O[HO-, IBYX-, TPEX- 1 MHOTOCTYIIEHIaThIE CHCTEMDI
rasocHaBKeHHs, 3a0PHAA ApMaTypa, Fa30pery IATOPHBIH IYHKT, PEryiTop naBnenud.

Paznen 11. CocTaB u OCHOBHBIE CBOHCTBA razoo0pa3noro TonJuBa

B mepsoM pasfene pacCMOTPEHEI COCTAB M OCHOBHBIC cBOHCTBA TOPHOYMX razos,
BHITE H METOJIEI TIOMCKa Ta30BbIX H He(TAHBIX Mectoposkaernii. PaccMoTpeHsl METOBI,
oGopya0BanHe H TEXHONOTHYECKHE CXEMBI 110 n06bIMH, OYHCTKE, OCYIIKE, 0J0PH3aALNH
W pazieNeHHH ra3oBoro TOIIMBA Ha dpaxmu. [IpejcTanneHa cxeMa MarucTpaibHOro
ra30MpoBoJia H COOPY/KeHHA BXOIAMIHE B &I'0 COCTAB.

Tepmunbl H HOHATHA: NPUPOAHBIH a3, CKHIKEHHbIN YIeBOI0OpOIHbIH ras3,
MCKYCCTBEHHBIE a3bl, rA30BOE MECTOPOXKCHHE, CKBaykKMHA, YCTAHOBKA KOMILIEKCHOH
nogrotosku rasa (YKIIT), MarucTpaibHBIA TrasonpoBOA, KOMIPECCOPHAA CTaHIIKA
(KC), razopacnpe/ieHTe/IbHas CTaHlnA (TPC), omopuzaus.



Pasgen 12. 3amura razonposoaos ot KOPPO3HH.

PaccMoTpeHBl MPOLEce KOppo3uu FA30MPOBOAHEIX CHCTEM, BATBI KOPPO3HOHHBIX
paspyleHHH, MAaTepHailbl H METO/b] 3alUThl TA30MPOBOOB OT KOPPO3HH. Karoanasd,
[IPOTEKTOPHAA ¥ DNIEKTPOAPEHANKHA 3aLIHTA.

TepMuHEI H NOHATHA: KOPPO3NA, naccHBHAS M AKTHBHAA 3AIHTAa OT KOPPO3HH,
aHOI, KATO, 3a3CMIICHHE,

Pazaea 13. BayTpuaoMoBbie ra3onposoikbl, nprGopsl 1 oGopy0BaHAE

B papnoM pasjiene pacCMOTpeHbl BHIEBL TeXHHYEeCKHe XapakTepUCTHKH U
npuHOMn  paboTel GEITOBRIX Tra3oBeIX Inpubopos H obopyloBaHHA JKHIBIX H
ofmiecTpenHBX  3fapuil.  [IpeacTaBieHbl cXeMBl BHYTPHIOMOBBIX Ta3o0npoBOIOB,
YCTAHOBKH 1'a30BBIX npuGopos. Onucansl TpefoBaHus, NMPeIbABILEMBIE K yCcTAHOBKE
GLITOBEIX TA30BBIX IPHOOPOB 1 YCTPOHCTBY AbLIMOXOAOS.

Tepmuubl H MOHATHH: TA30B5IC npubophl, [IMTA ra30Bad, BOJOHATPEBATElb,
KOTEeN ra30BLIi, FOpeinkH, ILIMOX0.

Paszjaen 14. Tlorpebnenne rasa

PaccMOTpeHBl OCHOBHBEIE KAaTEropHi M METOALI pacuera noTpedmseMOro rasa
(cenbcKHil, TOPOACKOH norpebutens, IoTpedieHue KHIATIIHO-KOMMY HaJTBHBIM
% 03AICTEOM M MPOMBITIUTCHHBIMH obnexraMu). M3ydarores peiaMbl norpebnenns raza
W MeTofisl pacdera C HCNONL30BAHHEM kK03 OUIMEHTOB HEPABHOMEPHOCTH M
k03 MHIHEHTOB OAHOBPEMEHHOCTH.

TepMuubsl H TOHATHA: KaTel'OpHH norpeburenelf, rogoBoH Pacxox rasa,
pacHeTHO-4acoBoil pacxol a3, K03 PHIHENT HEPABHOMEPHOCTH, Ko QUIHeHT
OAHOBPEMEHHOCTH.

Pazgen 15. I‘unpamnqecxnﬁ pacHeT ra’oBbIxX ceTeil

B pasgene paccMOTPEHAL TeopeTnuecKoe 00OCHOBaHHME 3ajail H HHKeHepHas
METOOMKA [UAPABIIHYECKOro pacieTa razonpoBofios. IlpuBelensl pacdeTht 10
OTpeJeeHHIO [10Teph TaBlIeHHA, MyTeBbIX, TPAHIUTHBIX H PacHeTHAIX pacxol0B Tasa,
ocoOeHHOCTH pacyueTd KOJIbIERBIX ceTell HH3KOro M BBEICOKOro (CpeaHero) jasl eHHUH C
HOMOIIER TAGmHIl 1 HOMOTPaMM [UTA pacteTa rasoBbIx ceTeH.

Tepmuanl H MOHATHH: rUIpaB/IMYeCcKrii pacyeT, NoTepy AaB/ieHHs Ha TpeHHE
1o aMHe TPYOOMpOBONA M HA MECTHBIC COMPOTHBICHH, yae/ibHEIC NOTEPH JaBIeHHs,
KBaIpaTHYHbIE NOTEPH NaBICHHA, MyTEeBO# pacxom, TPaH3MTHBIH Pacxol, pacHeTHbIH
pacxos rasa, yCIOBHBIH AMaMeTP TpybomnpoBoaa.

Pazaen 16. Odopmiaenne Il]]DEIfFHD—RﬂHETp}’HTDpEKDﬁ AOKYMEHTAUHHA

B pasaene npesicTaBleHsl HOPMATHBHEIC 1I0KYMCHTE B 061ACTH NPOEKTHPOBAHAA
cucreM rasocuaGxenna. [Ipasuna ohopMIeHHs MPOCKTOB HApYHAHEIX ra3oBblX CETEH.
[Mpapuna BEINOIHEHHA paboueil noKyMeHTALMH BHYTPEHHHX CHCTEM ra3ocHabKeHus.

Tepmutbl U NOHAMUSA maciuTab, nnaH, paspes, cxXeMa rasolpoBOJ0B, npoduns
Tpacchl, cenupHKaln.

[Ipn caMOCTOATENBHOM H3YHEHHH THCIHILIHHBI cTyAeHTaM HeoOXOAHMO MOHATE,
YTO (0YYeHHbIE 3HAHNA ABNAIOTCA 0A30BBIMM [U/IA BBITOTHEHHA KYPCOBBIX ITPOEKTOB H
paboT, a TaKKe BBITYCKHBIX KBaTHUKAUHOHHLIX padot. TloaToMy crefyeT MOHATH



JTUCLIHTLTHHEL, [MOHATH H 3aMOMHHTH OCHOBHEIE

Ecn@ mpu oTBeTax HA KOHTPOIILHEIC BOMNPOCHI
BTOPHTH

CYNIHOCTE Ka#0 TeMbI H3yUaeMo

hopMyIHPOBKH ¥ PACHETHBIE METO/IHKH.
TeMbl BOSHHKAIOT 3ATPYAHEHHS, HEOOXOAMMO 3aHOBO mepeduTaTs pasjiell u 1o

MaTepHan.
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[Tporokon Ne / 3acenaHns kadeapel or « 30 »  aeevema 2019 r.

3aseayiounii kaeapoi 22 f" ’/@"7 B.A. Veapos
/ /~nenmick, PHO
A .
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7 ‘7 B.A. ¥Bapos
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Vrsepaaenue pabodeii nporpammbl Ge3 uamenenui

PaGouas nporpamMma 6e3 H3MEHEHUH yTBEPAKICHA HA 2020/2021 yuebHblii roa.
IMpotokon Ne 11 3acenanua kadeapsi oT «21» mas 2020 1.

3apenyiolumii kadeapoi f/*"r',//i"? B.A. Yeapon
Apoit_ po
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B.A. Yeapos




Yreepaaenue padoued nporpaMmbl 6e3 HIMeHeHH

Pabouyaa nporpamma 6e3 uzMeHeHu#H yreepxaeHa Ha 2021/2022 yuebubiid roa.
Ilpotokon Ne 12 3acenaunus kadenpni oT «14» mas 2021 r,

e

3apeayoiuuii kadenpoi d L ' B.A. ¥Yeapos
/ moanucs, GHO
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