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Размещенное изображение


1. Ilesiu ocBOEHUs AU CIIUILTHHBI

K 0CHOBHBIM LeJIIM OCBOCHHMS AUCHUIUTHMHBI « CUCTEMBI TOIJIMBOCHA0KEHHS
B DHEPTE€TUKE» OTHOCSTCS:

— ¢opmupoBaHre 0a30BBIX 3HAHWK 00 OPTaHHW3AIlMU TOILTUBOCHAOKCHUS
IIPOMBIIIEHHBIX IpeaNpUsATUH, OTOIUTEIBHO-IIPOU3BOJICTBEHHBIX U
IIPOU3BOJICTBEHHBIX KOTEIBHBIX TBEPABIM, )KUIKUM U Ta3000pa3HBIM TOILJIMBOM.

K ocHOoBHBIM  3agayaM  OCBOEGHMsS  aMcCIMIUIMHBL  «CHCTEMBI
TOIIMBOCHA0KEHUS B SHEPTETUKE)» OTHOCSTCS:

— MOJY4YEHHE CTYJEHTaMH 3HAHUW O HOPMATHUBHO-IIPAaBOBOM M HOPMAaTUBHO-
TEXHUUYECKON 0a3ze TOIUIMBOCHA0KEHHS, OCHOB (PYHKIIMOHUPOBAaHUS CHCTEM
TOIUIMBOCHAOXEHUST (YCTPOMCTBO W NPAaBWJ JKCIUTyaTalUH), cCXeMax H
KOHCTPYKTUBHBIX OCOOCHHOCTEH 3JIEMEHTOB U Y3JI0B CUCTEM TOILNIMBOCHAOKEHUS.

— BbIpa0OTaTh y CTYJIEHTOB YMEHHUE BBINOIHATH OCHOBHBIE PACUETHI CUCTEM
TOIUTMBOCHAOKEHUA, IIPOU3BOJIUTH noaoop 0o0opyI0BaHus, YUTATh
(yHKIMOHAJIbHBIE CXEMbI CHA0KEHUS TOTUIUBOM.

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaBpuara

JNucuuminaa «CHCTEMBbI TOTUIMBOCHA0XEHUSI B DHEPreTUKE» OTHOCUTCS K
yucity NpodecCUOHANBHBIX YYEOHBIX ITUCIUIUIMH IO BBIOOpY 0a30BOro IMKIIA
OCHOBHOM 00pa3oBaTeNbHOM MporpaMMbl OakagaBpuaTa.

HucnunnnHa «CucteMbl TOTUIMBOCHA0KEHUSI B SHEPTEeTHUKE» B3aMMOCBSI3aHA
JIOTUYECKU U COJIEPKATEITbHO-METOOUYECKH CO CIECAYIOIINMHU JUCIHUIUIMHAMHA U
npaktukamu OOIT:

- Texnuueckas TepMOAMHAMUKA;

- TemmomaccooOMeH;

- Hetpaauimonusie BO30OHOBISIEMbIE HCTOYHUKHN YHEPTUH;

- TormmBo 1 TeOpusi rOpeHUs;

- KoTenpHble yCTaHOBKH M apOTreHEePaTOPhI;

- TexHomOTHYECKNE SHEPTOHOCUTENIN TPETPUITHIM;

- CucteMbl OTOTUICHUS, BEHTWISIMU U KOHIUIITMOHUPOBAHUS BO3AYyXa;

- TenmomaccooOMeHHOE 000pyAOBaHUE MPEAIPUITHIA;

- TenosHepreTHYeCKrEe CUCTEMBI TPOMBIIIJICHHBIX TIPEANPHUITHH.

3. IlepeyeHb MIIAHUPYEMBIX Pe3YJIbTATOB 00y4YeHHs MO AUCHUIIUHE
(Moay.110), COOTHECEHHBIE € IVIAHUPYEMBIMH Pe3yIbTATAMHU OCBOCHUS
00pa3oBaTeJIbHOM NMPOrPaMMBbI

B pesynabrate OCBOEHMS JUCHUIUIMHBL (MOIYJs) y  OOydaroImxcs
bopMupyIOTCS  CIEAYIOIME KOMIETEHUUH W JOJDKHBI OBITh JOCTUTHYTHI
CIIEyIOIIKEe Pe3ybTaThl O0yueHHUsl Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOIIUX
KOMIIETEHIIN:



Kon
KOMIIETCHIIMU

B pe3yabTare ocBOCHUSA
oOpa3oBaTeJIbHOMH
NPOrpamMMbl
00y4aIOIIUIACA 10 IKEeH
00/1a1aTh

Ilepedyenb MiIaHNpPYyeMBbIX Pe3yJIbTATOB
00y4eHMs 10 JTUCHUIINHE

[1K-2 CnocoOHOCTh yIIpaBIsATh
rpoieccamu
skcruryatanuu OITJL B

COOTBCTCTBHHU C

3HATDb:
® OCHOBHBIC IIPUHIIMIIBI COOpA U aHATM3a
HMCXOJHBIX JAHHBIX B COOTBETCTBUH C
HOPMATHUBHOM JOKYMEHTAIUEH

TEXHOJIOTHEN
MIPOU3BOJICTBA

yMeTh:
® ICIOJb30BaTh HOPMATHUBHYIO
JIOKYMEHTAITHIO IPU cOOpe M aHaAIH3e
WCXOJIHBIX TAHHBIX JJIs1 pa3paboTKu
SHEProcOEperarImux MEPOPUITHIA
BJIAJETh:
e METOoJaMu cOOpa U aHAIN3a UCXOIHBIX
JTAHHBIX B COOTBETCTBUU C HOPMATHBHOM
JIOKyMEHTaluen

OOwast TpyI0EMKOCTh JUCIUIUIMHBI COCTaBIsET 4 3aueTHbIE €IUHULBI, T.€.
144 akanemuueckux yaca (u3 HuxX 124 yac — camocrosiTenbHas padoTa CTYJIEHTOB).

Paznenst gucuumiauHbel  «CHCTEMBl  TOIUIMBOCHAOKEHUST B JHEPTETHKE»
U3Yy4aroTcs Ha TPETBEM KypCe.

IIsaTBIi ceMecTp: JiIeKIIUU — 12 4acoB, CEMHUHAPCKUE 3aHATHS — 8 4acoB, opma
KOHTPOJISL — 3a4eT.

CtpykTypa U coaepxaHue AUCHUIUIMHBI «CHCTEMBI TOILUTMBOCHAOXKEHUS B
HHEPreTUKE» MO CPOKAM U BHIaM paOdOThI OTPAKEHBI B MPUIIOKEHUU.

Copepxanue pa3iesioB AMCHUTIIAHBI

T cemecTp:

Tema 1.  TonnueHno-snepeemuueckue
mexHu4ecKue XxapaKmepucmuku moniued.

Pa3HoBHUIHOCTH TOTUIMBA M UX CcBOicTBAa. COCTaB TOIJIMBA, OpraHUYecKas U
MHHEpaJIbHAS YacTU TOILUIMBA. [ opeHue TtorumBa. OPU3MYECKUNA MTPOLECC FOPEHUS
TOILJIUBA.

Tema 2. Teepooe monauso.

XapakTepUCTUKU TBEPIBIX TOIUIUB.
TpaHCIOPTUPOBKU.  OCHOBHBIE  MapKH
XapaKTePUCTUKU TBEPJIBIX TOILIUB.

Tema 3. ’Kuoxoe monauso.

Hedts u ee mnpousBogubie. CrocoObl A00BIYM, TPAHCHOPTUPOBKU U
nepepadoTku. dusnueckue cBorcTBa HEPTH U HePTEPOAYKTOB. Mapku, COCTaB U
XapaKTePUCTUKHU KUJKUX TOILIUB.

Tema 4. Pa3znosuonocmu 2a306020 moniuea u ux ceouUcCmaad.

pecypcwl.  Knaccugurxayus — u

CrocoOsI
TBEPJIbIX

JIOOBIYM,
TOIUIUB.

00paboTKH U
PacuerHrie



Jlobbpua 1 00paboTka MPUPOAHOrO raza. TpaHCIIOPTUPOBAHUE M XpaHEHUE
raza. OCHOBHbIC (PU3NUYECKHE CBOMCTBA W 3aKOHBI sl Ta3oB. CMmech rasos.
CxxumaemocTb razoB. Homorpammel.

Tema 5. Dnepeemuueckasn yennocmo monausa.

TennoTBopHast CIIOCOOHOCTH TOTUTMBA. BEICIIast M HU3IIAS TETUIOTA CTOPAHUSL.
CpaBHHTENBHBIE XapaKTePUCTUKHN ToTuuB. OmnpeiesieHue moTpeOHOCTH B TOTUIHBE.
OrnpeneneHue pac4eTHOTO YaCOBOTO M F0JI0BOTO pacxXoja TOIIUBA.

Tema 6. Macucmpanvhvie u pacnpederumenvhuvle cucmemvl 2a30CHAOHCEHUSL.

CoopyxeHus, obopyoBaHue u ammaparypa ra3oIlpoBOIOB
razopacrnpeaenuTenbHbIX ceTei. Kimaccudukanus cuctem razocHa0xeHus. Cxembl
ra3ocHa0KeHUsI. Y CTPOUCTBO MOJI3EMHBIX M HAJ3€MHBIX Ta30MPOBOIOB.

Tema 7. [ uopasnuueckuii pesxcum eazo8vix cemelt.

OmnpeneneHue NoTephb AaBieHUS. YTIPaBICHUE THAPABINYCCKUMH PEKUMaMHU.
TynukoBbIE M KOJIBLEBBIE Ta30BbIE CETH. PacripeneneHue MmoToKOB ra3a M CETH.
['uapaBnuyeckuil pacuer ra3onpoBoAoB. MeToaunka pacuera TpyOOIpoOBOAOB Ta3a
BBICOKOT'0, CPE/IHETO U HU3KOTO JaBjeHus. PerynupoBanue 1aBieHus raza B CETSX.
N3ydeHne KOHCTPYKIMH U MPUHITUIIA JEHCTBUS PETYJSATOpa AaBJICHUS rasa.

Tema 8. Tonausnoe xossaiicmeo xomenvrnou. OcHO8HOE U 8CNOMO2AMENLHOE
obopyodosaniue.

Cxema TOIUIMBHOTO XO3SIICTBA, MOTOYHBIE JMHUU U 0OOpYyJOBaHUE.
TonnuBHbIE cKnaabl. TEXHONOTMYECKUE CXEMBl CHCTEMBI TOIUIMBOIEpPEAAYH B
KOTeJIbHYI0. BBIOOp OCHOBHOTO W pe3epBHOro TommBa CpeacTBa M3MepeHUs
pacxoja TOIUIMBA. [ 'OpesKy MPOMBIIUICHHBIX arperaTtos.

Tema 9. Dxcnayamayus, pacuem u 6b160p cucmem MoONIUBOCHAOINCEHUS.

besomacHasi  oKcrutyartanus: CHUCTEM  TOIUTMBOCHAOkeHHs.  CuUCTEMBI
aBTOMATUKHU, YIIPABJICHUS, CUTHAJIM3AIMN U 3alUThl CUCTEM TOTUIMBOCHAOKEHUSI.
[Tpubopsl st u3MepeHus U ydera sHepropecypcoB. KoHTpoas U ynpaBieHHeE:
pexXuMaMu pabOThl CUCTEM TOIUIMBOCHAOXKEHHUS, CUCTEMaMHU aBTOMAaTHYECKOTO
peryJiMpoBaHus Mpoliecca MPOU3BOJICTBA, TPAHCIIOPTA M PACTIPEICTICHUs TOTUIURA.
BelnonHenre paboOT MO MOBBIMICHUIO 3HEProd(PPeKTUBHOCTH O0OPYIOBaHUS U
cucTeM ToIIuBocHaOkeHusi. CocTaBieHUE U pacu€T MPUHIIUITUATBHBIX TETIOBBIX
cxeM TemioBoi anekTpocTaniuu (TOC), KOTENBHBIX U CUCTEM TOILIMBOCHAOXKEHUS.
TexHuyeckass AOKyMEHTalMsl TIPU OJKCIUTyaTallud OOOpPYJOBaHUSI M CHUCTEM
TOILJIMBOCHAOKCHHS.

Tema 10. Cucmemwl bezonacHocmu u pe2yiupos8arusi 24306020 X035UCMEA.

ABTOMaTuKa 0€30MAaCHOCTH. 3aluTa MPU BO3HUKHOBEHUHU TMpPEIaBapUNHBIX
cutyauuid. OTCeUHbIE KJIalaHbl U CXEMbI UX YIPABICHUSI.

5. O6pa3oBare/ibHbIE TEXHOJIOTHU

Metonuka mnpenofaBaHus IUCUUILIMHBL «CHCTEMBbl TOIUIMBOCHAOXEHUS B
DHEPIreTUKE» U Peanu3alus KOMIIETEHTHOTO MOJAX0/a B U3JIOKEHUH U BOCHPHUSITUU
Marepuajia NIpeayCMaTpUBAaeT  UCIIOIb30BAHUE  CIEAYIOIIMX AKTUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEACHUS TPYNIOBBIX, UHAUBUAYAJIbHBIX, ayJIUTOPHBIX



3aHATAHA B COYETAHWUU C BHEAYJAUTOPHON paboToi ¢ menbio (GopmupoBaHUS U
pa3BUTHS MPO(HEeCCHOHATBHBIX HABBIKOB 00YUYaIOIIUXCS:

— 00CyKJIeHHe U 3anuTa pedepaToB Mo JUCHUILINHE,

— MOATOTOBKA, MPEJCTaBICHNE U OOCYKICHHE MPE3CHTAUNA Ha CEMUHAPCKUX
3aHITHIX;

— OpraHu3aIys ¥ MPOBEICHUE TEKYIIETO KOHTPOJIS 3HAHUM CTYACHTOB B hopMe
0JIaHKOBOT'O TECTUPOBAHUS;

VY IeNbHBIN BeC 3aHATHH, MPOBOJUMBIX B MHTEPAKTUBHBIX (popMax, onpeaencH
TJIABHOM T1ebi0  00pa30BaTeNIbHON MPOrpaMMbl, OCOOCHHOCThIO KOHTHHTEHTA
oOy4Jarommxcss U CojAep)aHueM AUCHUIUIMHBI «CHCTeMbl TOIUTMBOCHAOKEHHUS B
HHEPreTUKe» U B LIEJIOM MO JUCIMIUIMHE cOCTaBisieT 67% ayIuTOPHBIX 3aHATUM.
3aHATHUS JTEKIMOHHOTO THIMA COCTaBISAIOT 33% OT 0ObemMa ay JMTOPHBIX 3aHSATUH.

6. OueHouYHbBIE CpeacTBa AJs TEKYIIEIo KOHTPOJISA yCII€BaAa€EMOCTH,
HpOMe)KyTO‘{HOﬁ aTreCTallum 110 uToraMm OoCBOCHUA JUCIHUIIJINHBI U yqeﬁﬂo-
MeTOoAMYecKoe o0ecreyeHue CaMOCTOATEILHOM paﬁoTLl CTYACHTOB

B mpormecce oOydeHUs UCHONB3YIOTCS CIEAYIOIIME OIEHOYHBIE (DOPMBI
CaMOCTOATENBbHON pabOThl CTYJIEHTOB, OLEHOYHbBIE CPEACTBA TEKYILErOo KOHTPOJIS
YCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTALIUI:

B nsaTom cemecrtpe:

—pedepar mo Teme: «CHUCTEMBl TOIUIMBOCHA0KEHHUS B JHEPIrETUKE»
(MHAMBUAYATIBHO JIJISl KaXKJ0TO 00y4aroIerocs);

— MOJITOTOBKA M BBICTYIUICHME HAa CEMHHAPCKOM 3aHSATHU C JOKJIAIOM U
oOcyxxaeHreM Ha TeMy «CucTeMbl TOINTUBOCHAOXKEHHS B SHEPTETUKEY;

OueHoYHbIE CpEACTBAa TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3aJaHus B (opme OJaHKOBOIO TECTUPOBAHMS, IS
KOHTPOJISI OCBOEHUSI OOYYAIOIIMMHUCS Pa3iesioB AUCIUIUIMHBI, 3a11uTa pedeparos,
pelieHue 3aaau.

OOpa3ipl TECTOBBIX 3aJlaHUW, KOHTPOJIBHBIX BONPOCOB M 3aJaHUN IS
MPOBENCHUS] TEKYLIEro KOHTPOJS, HK3aMEHAIMOHHBIX OWJIETOB, MPUBEICHBI B
MPUIOKEHUU.

6.1. ®oH/ OLICHOYHBIX CPEACTB AJIS NPOBEICHHUS MPOMEKYTOYHOM ATTECTALNH
00y4aromuxcs N0 JMCHUIJINHE (MOIYJII0)

6.1.1. IlepeuyeHb KOMIETEHIUI ¢ YKa3aHHUEM 3TANOB UX ()OPMHUPOBAHNS B
npoilecce 0CBOeHNsI 00pPa3oBaTeIbHONH MPOrPaMMBbl.

B pesynbrate ocBOCHUS MTUCIUILTAHBI (MOAYJIs1) (POPMUPYIOTCS CIEAYIOIIHE
KOMITETCHIIUH:

Kon B pe3yabTare ocBoeHUs1 00pa30BaTeIbHON MPOrpaMMbl 00y4ar0IIHIiCA
KOMIIeTeHIIUH A0JI5KeH 00J1a/1aTh
[K-2 CnocoOHOCTh yrpaBmsaTh mpolieccamu dKcrryaranuu OI1J] B cooTBeTCTBUU
C TEXHOJIOTUEW MPOU3BOJICTBA




B nporiecce ocBoeHust 06pa3oBaTeabHON MPOrpaMMbl TaHHbIE KOMIIETEHIINH, B
TOM YHUCJIE€ UX OTAEIbHbIE KOMIOHEHTHI, (DOPMUPYIOTCS MOATAIMHO B X0/1€ OCBOCHUS
OOy4aroIUMHUCS AUCHUIUIMH (MOAYJeH), MPakTUK B COOTBETCTBHM C Y4YEOHBIM
IUTAHOM U KaJICHJAPHBIM rpaduKoM y4eOHOTo mporiecca.

6.1.2. Onucanue noka3arejieil ¥ KpUTepHeB OLICHMBAHUSA KOMIICTEHIIU,
(popMupyeMBIX 10 HTOraM OCBOCHUS AUCHHUILIMHBI (MOYJIs1), ONIMCAHUE IIKAJ
OLIeHMBAHUS

IToka3zarenem OLICHUBAHUA KOMHCT@HHI/Iﬁ Ha Ppa3JIUMYHbBIX OTalldX HX
q)OpMI/IpOBaHI/I}I ABIBICTCA JOCTHKCHUC O6y‘-IaI-OHII/IMI/IC}I IVIAHUPYCMBIX PE3YJIbTATOB

oOy4eHUs MO JUCHUILINHE (MOYJIIO).

IK-2 - CriocoOHOCTh YIpaBisATh Nnpoueccamu 3kcruryaranuu OIT[ B cooTBeTcTBUM €
TEXHOJIOTHEN TPOU3BOJICTBA
Kputepun ounennBanns
Ounenka
Ouenka Ounenka Ouenka «OTJIMYHO»
«Yy/10BJIETBOPHUTEJI «X0pouIOo» (3a4TeHo)
IMoxa3zaTenn (HEYILOBACTBOPHTE bHO» (324TEHO) (3a4TeHO0) nian Wi
bHO» (HE 32aYTEeHO) . . .
WJIN HU3KOM NOBBIIIEHHBI | BBICOKUH
WJIN OTCYTCTBHE
chOpMUPOBAHHOCTH YPOBeHb YPOBeHb YPOBeHb
N — OCBOCHMS OCBOCHMUA OCBOECHHS
KOMIIeTCHIIUH KOMIICTCHIIUM | KOMIICTeHI
70
3HATH: OO6yuarommiics OOyuarommiics O6yuarommii | O0yuaromuiics
METOJIUKH JEMOHCTPUPYET JEMOHCTPUPYET csl JEMOHCTPUpPYE
cbopa u MIOJIHOE HEIOJIHOE JEMOHCTPUPY | T MOJIHOE
aHaJn3a OTCYTCTBHE MIIU COOTBETCTBUE €T YaCTUYHOE | COOTBETCTBUE
HCXOJHBIX HEZ0CTaTOYHOE CIIETYIOIIMX 3HAHUM: COOTBETCTBHE | CIEIYIOIINX
JaHHBIX JUISI | COOTBETCTBHE METOAMKH cOopa u CIENYIOIINX | 3HAHUM:
MIPOEKTUPOBA | CIEAYIOUINX aHaJIM3a UCXOIHBIX 3HAHUM: METOUKU
HUs 3HAHUMU: JAHHBIX IS METOJUKN cbopa u
SHEProoObEK | METOJUKH cOopa | IPOEKTUPOBAHUS coopa u aHaJn3a
TOB M UX U aHaJIn3a HHEProoOBEKTOB M X | aHalu3a UCXOIHBIX
AJIEMEHTOB B | UCXOJIHBIX AIIEMEHTOB B HCXOJHBIX JTAHHBIX JUIS
COOTBETCTBH | JAHHBIX JUIS COOTBETCTBUHU C JaHHBIX U1l | IPOEKTUPOBAH
uc MIPOEKTUPOBAHUSI | HOPMATUBHOM MPOEKTUPOBA | U
HOPMAaTHUBHO | YHEPrOOOBEKTOB | JOKyMEHTAaIeH HUs 9HEProoOBHEKTO
71 U WX DJIEMEHTOB B | . Jlomyckarorcs 9HEProoObEK | B U UX
JOKYMEHTAIM | COOTBETCTBUU C 3HAYUTEIIbHBIE TOB U UX 2JIEMEHTOB B
eit HOPMAaTUBHOM OIIMOKHU, MPOSIBISIETCST | DJIEMEHTOB B | COOTBETCTBUU
JOKYMEHTallMel | HEIOCTaTOYHOCTh COOTBETCTBU | C
3HaHWM, 110 PAAY uc HOPMaTUBHOM
MOKa3aTeNen, HOPMAaTUBHO




v

oOyyaromuiics 71 JIOKyMEHTaIne
UCIIBITHIBACT JOKyMEHTalu | i
3HAYUTEIIbHbIC el , CBOOOTHO
3aTpyAHEHUS TIPU , HO onepupyer
ONEPUPOBAHUU JIOTIyCKaloTcs | mpuoope-
3HAHUSIMU TIPH UX HE3HAYUTENIb | TEHHBIMHU
IIEPEHOCE HA HOBBIE HBIE OIINOKHY, | 3HAHUSIMH.
CUTYyallUH. HETOYHOCTH,
3aTpyAHEHUS
npu
AHAJTUTHYECK
ux
onepanusx.
yMeTh: OO6yuatommuiicst He | OOy4Jaronuics OO6yuarommii | OOyyaronuiics
cooupare u yMeeT WM B JIEMOHCTPHUPYET cA JIEMOHCTpUpYE
aHAJIM3UPOBA | HENOCTATOUYHOMU HEIOJIHOE JEMOHCTPUPY | T MOJIHOE
Th UCXOJHBIC | CTENIEHU yMEET COOTBETCTBHUE €T YaCTUYHOE | COOTBETCTBUE
JTaHHBIC A7 | coOMpaTh U CJEYIOIINUX YMEHUI: COOTBETCTBHUE | CIEIYIOLIUX
MPOEKTUPOBA | AaHATU3UPOBATH cobupats u CIeNYIOIIUX | YMEHUM:
HUA HCXOJIHbIE aHaJIU3UpPOBAThH YMEHUU: coOupatp u
9HEProoObEK | MAaHHBIC IS WCXOJIHBIE TAHHBIC JUIsI | COOMPATDH U aHAJIM3UPOBATH
TOB U UX MIPOEKTUPOBAHUS | POEKTUPOBAHUSA aHAJIM3UpPOBA | UCXOIHBIE
JJICMEHTOB B | SHEPrOOOBEKTOB | PHEPrOOOBEKTOB M X | Th MCXOJHBIC | JaHHBIC IS
COOTBETCTBU | M MX 3JIEMEHTOB B | JIEMEHTOB B JAHHBIE 11 | IPOEKTUPOBAH
uc COOTBETCTBUHU C COOTBETCTBHUU C MPOCKTUPOBA | HsI
HOPMAaTUBHO | HOPMAaTUBHOM HOPMAaTHUBHOMN HUA HEProOOHEKTO
u JIOKYMEHTALUEM, JIOKYMEHTALUEH. SHEProOOBEK | B U UX
JOKYMEHTAIU | BBIIOJHATH Homnyckarores TOB U UX 3JIEMEHTOB B
en MIPOEKTHHIE 3HAYUTEIbHbIE 3JIEMEHTOB B | COOTBETCTBUH
pacyeTsl OIINOKHU, MPOSIBISIETCST | COOTBETCTBU | C
HEIO0CTAaTOYHOCTH ucC HOPMAaTHUBHOMN
YMEHUH, 1O pAy HOPMATHBHO | JIOKYMEHTAIHe
MOKa3aTeliei, i 1. CBoOOIHO
oOy4aromuics JOKYMEHTAIU | OTIEpUPYET
UCIIBITHIBACT eil. YMeHuss | mpuoOpeTeHHBbI
3HAUYUTEIIbHbIE OCBOEHBI, HO | MM YMEHUSIMU,
3aTpyAHEHUS TIPU JIOTYCKAIOTCS | IPUMEHSIET X
ONEpPUPOBAHUU HE3HAUUTENb | B CUTYalUsIX
YMEHUSAMH TPU UX HBIE OIMOKH, | TOBBIIICHHON
IIEPEHOCE HA HOBBIE HETOYHOCTH, | CJIIO)KHOCTH.
CUTYyalLHH. 3aTpyAHEHUS
npu
AHATTMTHYIECK
ux
oTiepanusix,
IepeHoce
YMEHUH Ha
HOBBIE,
HECTaHJIapTH

bIC CUTyallhH.




BJIA/IETh:
METOJIaMuU
coopa u
aHaIm3a
UCXOHBIX
JTAHHBIX IS
MIPOEKTUPOBA
HUS
HEProoOBEK
TOB M HIX
3JIEMEHTOB B
COOTBETCTBHU
uc
HOPMAaTUBHO
i
JOKYMEHTAI!
en

OO6yuarommiicst He
BIIAJICET WIH B
HEIOCTAaTOYHOU
CTEIICHU BIAJCeT
MeroaamMu cbopa
Y aHaJIu3a
HCXOHBIX
TAHHBIX IS
MIPOEKTUPOBAHUS
HEProOOHEKTOB
U UX JJIEMEHTOB B
COOTBETCTBUU C
HOPMAaTUBHOM
JIOKYMEHTalUEn

OOyuarommiics
BJIQJICET METOJJaMU
cOopa u aHanmM3a
UCXOIHBIX TAHHBIX JIJIS
MPOEKTUPOBAHUS
SHEPro0OBEKTOB U UX
AIIEMEHTOB B
COOTBETCTBUHU C
HOpPMaTUBHOMU
JIOKYMEHTalUEHN B
HETIOJIHOM 00BEME,
JIOTTYCKAIOTCS
3HAYUTEIIbHbIC
OLIMOKH, IPOSIBIISAETCS
HEJ0CTaTOYHOCTh
BJIQJICHUS HABBIKAMU
Mo psiAy MOKa3aTeNen,
OOyuarommiics
UCIIBITHIBACT
3HAYUTEIIEHBIC
3aTpyIHEHUS IpU
MIPUMECHCHUY HaBBIKOB
B HOBBIX CUTYyaIUsX.

OO6yuarommmii
Cs1 YaCTUYHO
BIIaJICCT
MeToAaMHu
coopa u
aHajm3a
HCXOIHBIX
JAHHBIX IS
MIPOCKTUPOBA
HHS
HEPTro0OBEK
TOB U UX
3JICMEHTOB B
COOTBETCTBH
uc
HOPMAaTHUBHO
i
JIOKYMEHTAI!
€M, HaBBIKH
OCBOCHBI, HO
JIOTYCKaI0TCsS
HE3HAYHTEIIb
HBIE OLINOKH,
HETOYHOCTH,
3aTpyIHEHUs
npu
AHAIINTHYECK
ux
omepanusix,
TepeHoce
YMEHUH Ha
HOBEIE,
HECTaHJIapTH
bIC CUTYAIIHH.

OO0yuaromuiicst
B IIOJIHOM
o0BbeMe
BJIaJICET
METOdAaMHU
cbopa u
aHanu3a
HCXOIHBIX
JaHHBIX IS
POEKTUPOBAH
ns
YHEProoOBEKTO
B U UX
3JIEMEHTOB B
COOTBETCTBUHU
c
HOPMaTUBHOMN
JIOKyMEHTaIne
i, CBOOOIHO
MPUMCHSICT
MOJTy4YeHHBIE
HAaBBIKU B
CUTYaLUAX
MTOBBIIIICHHOM
CJIOKHOCTH.

dopMa NIPOMEKYTOYHOM aTTECTALMM: 3a4eT.

[TpomexyTouHas arrectauusi oOyyaroumxcs B popme 3auéra MpoOBOJUTCS IO
pe3ysibTaTaM BBIIIOJIHEHUSI BCEX BHJIOB Y4eOHOHl paboOThl, IpPeryCMOTPEHHBIX
y4€OHBIM IJIAHOM MO JAHHOW NUCHUIUIMHE (MOJYJIO), MPU 3TOM YUYHUTHIBAIOTCS
pe3ynbTaThl TEKYIIEr0 KOHTPOJS YCIEBAEMOCTHM B TeueHHe cemecTpa. OreHka
CTENEHU JOCTI)KEHUSI O0yYarolMMUCS IJIAHUPYEMBIX PEe3yJIbTaTOB OOYUYEHHs IO
JUCHUIUIMHE (MOJYJII0) MPOBOJIUTCA MpernojaBareyieM, BEAYLIUM 3aHsITHS IO
JUCHUTIUIMHE (MOAYJII0) METOJOM AKCIIEPTHOM o1leHKHU. [1o uToram npomexxyTouHon
aTTeCTallMM M0 AUCLMIUIMHE (MOJYJII0) BHICTABIIAECTCS OIICHKA «3aYTEHO» I «HE

3a4TCHO».




Ixanaa
OLICHUBAaHUSA

Onucanue

BrimosHeHs! Bce BUbI y4eOHOH paboThI, IPEAYCMOTPEHHBIEC YU€OHBIM IJIAHOM.
CTy#aeHT JEeMOHCTpPUpPYET COOTBETCTBHE 3HAHWUN, YMEHHH, HaBBIKOB
NPUBEJCHHBIM B TaONMHMIaX IMOKa3aTeJei, Oonepupyer NpHOOPETCHHBIMH
3auTeHo 3HAHUSAMH, YMEHUSAMH, HABBIKAMM, IPUMEHSET UX B CUTYALHAX IOBBILICHHON
cinoxkHoctu. [Ipu 3TOM MOryT OBITH JOMYIIEHH HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYJHEHUS IIPU aHAIMTUYECKUX OINEPalUsiX, IIEPEHOCE 3HAaHUI
Y YMEHUH Ha HOBBIE, HECTAHJAPTHBIC CUTYALUH.

He Bomonnen oauH uim Gosiee BUIOB y4eOHOU pabOTHI, MPEAyCMOTPEHHBIX
y4eOHbIM Mm1aHoM. CTYJIeHT JEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHUH,
YMEHMM, HaBBIKOB IPHUBEIECHHBIM B Ta0NMIaX IOKa3aTesei, JOIyCKaloTCs
3HAYUTENbHbIE OLIMOKH, MPOSBIAETCS OTCYTCTBUE 3HAHUMN, YMEHUH, HaBBIKOB
1O psiy TOKa3aTesed, CTYJCHT UCIBITHIBACT 3HAUUTEIBHBIC 3aTPYIHEHHS TIPH
ONEPUPOBAHUY 3HAHUSAMHU M YMEHUSMHU IIPH UX NIEPEHOCE HA HOBBIE CUTYALIUH.

He 3aureno

@oH/Bl OIEHOYHBIX CPEACTB MpeacTaBieHbl B Ilpunoxkennn 2 k paboueit
porpamMMme.

7. YueOHO-MeTOAM4YECKOE U HH(POPMAITMOHHOE 00ecIedeHue
AUCIHUANIIMHBI

a) OCHOBHAs JIMTEpaTypa:

1. KynmukoB A.A. TormBo. TemnaoBoi 6ajlaHC KOTEIRHOIO arperarta: yudeoHoe
nocoOue JiJIsi CTyZICHTOB OYHOM U 3a04HOM (PopM 00yueHus [ DJIeKTpOHHBIN pecypcl]:
y4eb. mocobue — DnektpoH. naH. — Cankt-IletepOypr: CIIGIJITY, 2012. — 64
C.

2. Kapramesnu A.H. TonnmBo, cma304yHble MaTepHalbl U TEXHUYECKHUE
KUIKOCTU [DNEKTpOoHHBIM pecypc]: yued. mocodue / A.H. Kapramesuu, B.C.
Toscteika, A.B. ['opneenko. — DmekTpoH. naH. — MuHck: HoBoe 3nanue, 2014.
— 421 c.

3. Kybror A.®. TomiamBOo ¥ TOIUIMBOC)KUTAIONINE YCTPOWCTBA TEIIOBBIX
arperaToB OONICTIPOMBINIJIEHHOTO Ha3HAYeHUs [DJIEKTPOHHBIM pecypc]: yueO.
nocodue — DnekTpoH. nad. — MockBa: MI'TY um. H.D. baymana, 2006. — 44 c.

4. I'a30BbI€ TOIUIMBA U UX KOMIOHEHTHI. CBOICTBA, MOJyYEHUE, IPUMEHEHUE,
sKoJIOTHUs [DIEeKTpOHHBIN pecypc]: cipas. / bakynun B.H. [u ap.]. — DnexTpos.
naH. — Mocksa: U3narensckuit njom MOU, 2017. — 615 c.

5. Ky3emun H.B. TonnmBo, cMa304HbIE M 3KCILUTYyaTallMOHHBIE MaTepUabl:
ydebHoe mocobue [DNeKTpoHHBIN pecypc]: yueb. mocodue / H.B. Ky3pmun, H.N.
CenuBanoB. — DnekTpoH. aaH. — KpacHosipck: Kpacl'AY, 2012. — 238 c.

6. Konnakosa H.B. I"'azocHaG:xenue: yued. mocobue [DnekTpoHHbIN pecypc] /
H.B. Konmnakora, A.C. KonmnakoB. — DinekTpoH. nadH. — ExarepunOypr: YpdV,
2014. — 200 c.



0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. Terodusuka, TemIoTeXHNUKA, TermoooMeH. Termmomacconepenoc. TormmBo
u orHeynopsl. TeruoBas padbota neueid. JIabopatopHbIid MPAKTUKYM [ DIEKTPOHHBIN
pecypc]: yueb. mocodue / B.A. ApyTioHOB [1 Ap.]. — DneKTpoH. 1aH. — MocKBa:
MUCUC, 2007. — 136 c.

2. IlyukoB JI.A. TexHonOrn4ecKre NPOUECChl U MAIIWHBI ISl U3MEJIbY CHUS
CMEP3LIErocss U KpyImHOTabapUTHOTO YTrOJAbHOTO TOIUIMBA [ DJIEKTPOHHBIN pecypc:
yueb.-meton. nmocobue / JILA. Ilyukos, JL.LU. KantoBuu. — DJIEKTpoH. JaH. —
Mocksa: ['opnas kaura, 2003. — 144 c.

3. Teopusi ropeHuss TOIUIMBA. TEXHUYECKUH aHAIU3 TBEPJAOTO TOIUIMBA!
ydueOHOe TMocoOHe TIO0 BBINOJHEHUIO J1abOpaTOPHBIX pabdoT Mg CTYJIEHTOB
HanpaBiaeHuss noArotoBku 13.03.01 «TemmosHepreTuka W TEIUIOTEXHUKA»
[DnekTpoHHBIHN pecypc]: yued. nocodue / U.B. BanoBa [u 1p.]. — DAeKTpoH. JaH.
— Canxrt-IlerepOypr: CIIOIJITY, 2017. — 32 c.

4. O0beMHBIN aHATIM3 IPOJYKTOB CrOPaHUs TOIIMBA [ DJIEKTPOHHBIN pecypc]:
METOJ. YKa3. — OnekTpoH. naH. — Cankrt-Iletepoypr: CIIOIJITY, 2017. — 16 c.

5. Monun A.A. I'a3ocHa0xeHue [ DIEeKTpOHHBIN pecypc]: yued. — DIeKTPOH.
naH. — Cankr-IletepOypr: Jlans, 2012. — 448 c.

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHeT-PeCcypcehl:

[IporpammHoe obecnieueHre He MPeayCMOTPEHO.

HHTepHeT-pecypchl  BKIIIOYAIOT  YYEOHO-METOJMYECKHE MaTepuaibl B
IIEKTPOHHOM BHJIE, MPEACTABIICHHbBIC Ha caite
(http://lib.mami.ru/lib/content/elektronnyy-katalog B pazgene  «3aeKTpOHHBIN
KaTauory.

[Tone3nsie  ydyeOHO-MeTONMYECKHE U  HWH(DOpPMAIMOHHBIE  MaTepHUasbl
MPEICTaBJICHbl Ha CalTax:

http://cyberleninka.ru/article/n/ekonomicheskie-problemy-teplosnabzheniya-
V-rossii

http://window.edu.ru/catalog/resources?p rubr=2.2.75.27.7

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUITHHbI

Cneunanu3upoBaHHas ydeOHas mnabopatopus kKadeapbl «lIpombinieHHas
terosHepretrka» Ayn. AB2406, ocHaieHHas 1a60paTOPHBIMU YCTaHOBKAMMU:

- «Omnpenenenne K03PPUIMEHTa TEMIIEPATYPOIIPOBOJHOCTH CTaIM METOAOM
PETYJISPHOTO PEKUMAR;

- «Onpenenenue ko3 PuirieHTa Termonepeaadn Npy BeIHYKIEHHOM TeYEHUN
KHUIKOCTHU B TpyOe (TpyOa B TpyOE)»;

- «Omnpenenenvue kodp¢uIUEHTa TEIUIONEpeIadyl METOAOM PETYJISPHOro
pexuma;

- «Onpenenenne KodpPuueHTa TEMIOOTAAYN TPHU MMy3bIPHKOBOM KHIIEHUH
XKUIKOCTHU Ha IIUIIHHJIPEY;

- «Onpenenenne kodpPuiueHTa TEMIONPOBOAHOCTA TBEPIBIX Tl METOJIOM
HUJIMHAPUYECKOTO CIIOSD.

MynbTumenuiinas ayautopus kadenpsl «[IpoMblluieHHAs TEMIOAHEPTETUK A


http://lib.mami.ru/lib/content/elektronnyy-katalog
http://cyberleninka.ru/article/n/ekonomicheskie-problemy-teplosnabzheniya-v-rossii
http://cyberleninka.ru/article/n/ekonomicheskie-problemy-teplosnabzheniya-v-rossii
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.27.7

Ayn. AB2415, ocHaiieHHasi OPTTEXHUKON U MyJIbTUMEIUA Cpe/IcTBaMU (ITPOEKTOD,
IIK u gp.), skcnepumeHTanpHas KotenbHas Ha 6aze OAO BTU (na ocHOBaHUU
HoroBopa o corpyanauyectse) ¢ cuctemoit KMIT u aBTomatuku.

9. MeToauueckue PEKOMEHIANUNA NI CaMOCTOSITEJILHOM paﬁoTbI CTYACHTOB

1. Maprommn JILA., CennukoBa O.b., CaenveB W.JI. Meroauueckue
pPEeKOMEHJIallMi 0  OpraHu3allMd  CaMOCTOSATEIbHOM  paboThl  CTYJEHTOB.
Hanpasnenne mnoarotoBku: 13.03.01 «TemnosHepreTnka W TEIJIOTEXHUKA,
npoduiib «TernosHepreTnyeckre yCTaHOBKU, CUCTEMbI M KOMILIEKChDY. — M.: U3a-
BO MOCKOBCKOro nojurexa, - 46 c.

10. MeToauveckue peKOMEHAANNH VISl TIPenojaBartesist

[IpenonaBanue quCcHUILUIMHBI «CHUCTEMBI TOIJIMBOCHA0KEHUSI B SYHEPIETUKE
MMEET CBOCH IeNIbI0 O3HAKOMUTH CTYJEHTOB C JOCTH)KEHUSMH B OO0JacTU
MPUKIIAIHOW TETUIOPHEPIeTUKHU, JOOUTHCS YSCHEHUS MMH OCHOBHBIX METOJIOB
aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS TEIJIOPHEPTeTUUECKUX CUCTEM, MOPsAKa
WX TIPUMEHEHUS, IPUBUTH UM MPAKTUUECKUE HABBIKUA MCIOJIb30BAHUS ATUX 3HAHUMN
K KOHKPETHBIM MPOU3BOICTBEHHBIM CUTYaLIUSIM.

[IpenogaBanyre TMCIUILIMHEI ocylecTBisieTcss B coorBeTcTBUr ¢ PI'OC BO.

L]envo METOIMUECKUX PEKOMEHIAlUN SIBJISIETCS MOBBIICHHE 3 (DEKTUBHOCTH
TEOPETUUECKUX M TMPAKTUYECKUX 3aHATUN BCIENCTBHE OoJiee YETKOW HX
OpraHu3allMy MPEnoAaBaTesieM, CO3/IaHUs ILIEJIEBBIX YCTAHOBOK IO Ka)I0il TeMe,
CUCTEMATH3allMM Marepualia IO Kypcy, B3aWMOCBSI3M TEM Kypca, ITOJHOTO
MaTepHaIbHOTO U METOAMYECKOT0 o0ecredeHuns: 00pa3oBaTeNbHOTO Mpoliecca.

Cpeocmea obecneueHus 0C80eHUsL OUCYUNTIUHBL

[Ipy u3yuyeHUH IUCHUIUIMHBI PEKOMEHIYETCS HCIOIb30BaTh CIIEAYIOIINE
Cpe/acCTBa:

— PEKOMEHyeMYI0 OCHOBHYIO U JIOTIOJTHUTEIBHYIO JIUTEPATYPY;

— METOJIMYECKHE YKa3aHUs U TTOCOOuS;

— KOHTPOJIbHBIE 3a/IaHUS JJIs 3aKPETICHUSI TEOPETUUECKOT0 MaTepuaa;

— BJICKTPOHHBIE Bepcuu ¢efiepaibHbIX 3aKOHOB, YUEOHUKOB U METOJIMUECKUX
yKa3aHUM JJIsI BBITIOJIHEHUSI MPAKTUYECKUX PpabOT U CaMOCTOSITEILHON pPadOThI
OakaaaBpoOB.

Memoouueckue pekomerHoayuu no Opearu3ayuu U3y4eHusi OUCYUNIUHbL

Jns MakCUMaJbHOTO YCBOEHHUSI AUCHUIUIMHBI PEKOMEHIYETCS W3JI0KEHUE
JICKIIMOHHOTO MaTepHalia ¢ JJIEMEHTaMH 00CYKICHUS.

B kadecTBe METOAMKHA TPOBEACHUSA NPAKTHUUYECKUX 3aHATHM MOMKHO
NPEIOKUTD

1. CemuHap — 0OCYXKJIEHHE CYIIECCTBYIOIIUX TOUEK 3pEHUS Ha MpoOiIeMy M
MyTH €€ PEIICHUS.

2. Temartudeckue JOKJIajabl, TO3BOJSIONIME BbIpa0aThIBATh HABBIKU
MyOJIMYHBIX BBICTYIUJICHUH.

s MakcUMalabHOTO YCBOCHMS JUCIUIUIMHBI PEKOMEHIYETCS MPOBEACHHUE
MUCHbMEHHOT'O OMpoca (TECTUPOBAHWE) MArucCTPOB IO MaTepuagaM JIeKIUA u



npakTuyeckux padot. [Tondopka BOpocoB Jyisi TECTUPOBAHUS OCYILECTBISETCS Ha
OCHOBE H3YYEHHOTO TEOPETHYECKOTO Marepuana. TaKod TOAXO0J TI03BOJISET
MOBBICHTh MOTHBAIMIO OakajgaBPOB TMPU KOHCIEKTHPOBAHWU JICKIIMOHHOTO
MaTepuara.

JIns OCBOEHUMSI HABBIKOB MOMCKOBOM M MCCIIEIOBATEIBCKON JEATEIBHOCTH
OakanaBp MUIIET KOHTPOJIbHYIO paboTy mim pedepar 1mo BEIOpaHHOH (CBOOOIHON)
TEeMe.

Jlexyuu pOBOJATCS B OCHOBHOM MOCPEACTBOM METOJ1a YCTHOTO U3JIOKEHHUS C
AIIeMEHTaMH MpOoOJIEMHOI0 MOAXoa U OeceIbl.

CemuHnapckue  3aHAmMus MOTYT HUMETh pa3Hble  ¢opMbl (paboTa cC
UCCJIEI0OBATENLCKONW JTUTEPATYPO, aHAIU3 JaHHBIX HOPMATUBHOW U CIPAaBOYHOM
JUTEPATYphl, CIyIIaHWE JOKIAJOB W [p.), BbIOMpaeMmble MpernojaBaTeiIeM B
3aBUCUMOCTH OT UHTEPECOB 0aKalaBpOB U KOHKPETHOM TEMBI.

CamocmosimenvHas paboma OakalaBpa BKJIIOYA€T B Ce0S  DIIEMEHTHI
pedepupoBaHrs W KOHCIICKTHPOBAHHUS HAYyYHO-HCCIEAOBATEILCKOU JINTEPATYPHI,
MOATOTOBKM ¥ HAMMKMCAHWSA HAYYHBIX TEKCTOB, OTPaOOTKY HABBIKOB YCTHBIX
MyOJMIHBIX BBICTYIIIICHUH.

[TpoBepka kauecTBa YCBOCHHSI 3HAHUH B TEUCHHUE CEMECTPa OCYIIICCTBISIETCS B
ycTHOM (opMe, myTem oOOCy»KIeHUs NpoOjeM, BBIBOAUMBIX Ha CEMHHapax H
MMMCEMEHHOM, ITyTEM BBITIOJTHEHUS OaKaJlaBpaMH pa3HBIX 10 GOpMe B COIEPIKAHUIO
paboT W 3aJaHul, CBS3aHHBIX C MPAKTUYECKHUM OCBOCHHEM COJCpIKAHUS
JUCHUIUIMHBL.  bakanaBpbl  JEMOHCTPUPYIOT B  XOJ€ TMPOBEPKH  YMEHHUE
aHAJM3UPOBATh 3HAYUMOCTh U BBISBIIATH CHEIU(UKY Pa3IUYHBIX MPOOJIEM U TEM B
paMKax HU3ydyaeMOoM JMCIMIUIMHBI U €€ KOMIIOHEHTOB, 3HAaHWE HAY4YHOU U y4eOHO-
METOJMYECKON JuTepaTyphl. Tekyiias nmpoBepka 3HAHUN W yMEHUN OakaiaBpoB
TaK)Ke OCYIIECTBIISICTCA Yepe3 MPOBENICHUE Psifia MPOMEKYTOYHBIX TECTUPOBAHUM.
HToroBas aTTecTaius Mo AUCIHUIUIMHE TPEAIoIaraeT YCTHBIN 3a4eT WM dK3aMeH,
Ha KOTOPBIX IPOBEPSICTCS YCBOCHHE MaTepuaia, YCBOSCHHE Oa30BBIX IMOHSATHI
JTUCITUTITUHBI.



[Ipunoxenue 1

CTpyKTypa U coepkaHue JMCUMILNINHBI «CHCTeMbI TOINIMBOCHA0KEHHUS B JHEPIreTHKE»
1o HanpasjeHno noAroroBku 13.03.01 «TeniodHepreTuka U TEMJIOTEXHUKA)

(0axanaBp)
o, P Braer yueouoi pa6g LRI, BIITIOHAA Bunbel caMmocTosTenbHON paboThI Dopmbl
Pasnen § % E CaMOCTOSITEIIbHYIO pa0OTy CTY/ICHTOB, CTYICHTOB aTTeCTAIIH
S| g4 U TPYJIOEMKOCTb B Hacax
S|z I1/C | JIab CPC KCP | K.P. | KII. | PTP | Pedepar | K/p 2 3
Jlekuus. TommBHO-
Tenta | 2HEPTETHUIECKHE PECYPCBL. 5 1
] Knaccudukanus u TeXHUIECKHE 12
XapaKTEPUCTUKU TOTUIMBA.
Cemunap. 5 0,5 +
Tema | Jleknusi. TBepA0€ TOTUIHMBO. 5 1 12
2 CemuHap 5 1 +
Tema | Jleknus. XXuakoe Tomiuao. 5 1 12
3 CemuHnap 5 0,5 +
Jleknus. PazHoBuaHocT
Tema | ra30BOro TOIUIMBA U UX 5 1 12
4 CBOWCTBA.
CemuHap 5 0,5 +
Tena Jleknus. DHepreTuyeckas 5 1
5 LIEHHOCTh TOIIMBA. 12
Cemunap 5 0,5 +
Jleknusi. MaructpajibHbIE U
Tema | pacrpenenuTeabHbIE CUCTEMBI 5 1 12
6 ra3ocHaOXeHHsl.
CemuHap 5 1 +
Teuma Jlexnus. FI/IIlpaBJII/I‘{SCKI/Iﬁ 5 )
7 PEXKUM Ta30BbIX CETEH. 13
CemuHap 5 1 +




Tema

Jleknusa. TonanuBHOE X035MCTBO
KoTenpbHOM. OCHOBHOE U
BCIIOMOTaTE/ILHOE
000pyI0BaHHKE.

CemuHap

12

Tema

Jlekumsi. DKcIuTyaTaius, pacuet
U BBIOOp CUCTEM
TOIJIMBOCHAOKEHHUS.

CemuHap

12

Tema
10

Jeknusa. CHCTEMBI
0€30MaCHOCTH U PETYJIMPOBAHUS
ra30BOT0 XO3SMCTBA.

Cemunap

13

+

dopma aTTecTalu

3au

Bcero yacoB 1o AMCIUIUIMHE B
ISITOM CEMECTpe

144

18

36

124

Onun
pedepar

Bcero yacoB nmo gucuuniinae

144

12

124




[Tpunoxenue 2

MUMHHUCTEPCTBO OBPA30BAHMS 1 HAYKM POCCUMCKOM OEAEPALIVN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJPKETHOE OBPA30OBATEJIBHOE YUYPEXK/IEHWE BBICIIEI'O OBPA3OBAHIA

«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKMH ITOJIUTEX)

Hanpasnenue noaroroku: 13.03.01 TermmosHepreTuka u TEIIOTEXHUKA
OIT (mpoduiib): «IHEproodecrnedeHne mpearnpusTHI

dopma 00yyeHHs: 3a0UHas

Kadenpa: «[IpomblieHHas TEII0OIHEPTETUKA»

®OH/J OHEHOYHbLIX CPEACTB
O JUCHUITIMHE

«CucreMbl TOIJINBOCHAOKEHUSI B JHEPreTHKE)

Cocrag: 1. ITacopt (hoHa OLICHOYHBIX CPEACTB

2. O11eHOYHBIE CPEICTBA

Mockaa, 2020 ron



1. ITacopTt GoHIa OLIEHOYHBIX CPEJICTB

Tabmuma 1 x npunoxeHuto 2

CucremMbl TOIUIMBOCHAOKEHUS B JHEPTeTHKE

®I'OC BO 13.03.01 Ten10TexHUKA M TeNJIOOHEPreTHKAa

KOMIIETEHIIUA

WHJEKC

OOPMYJIMPOBKA

Ilepeyenn
KOMIIOHEHTOB

TexHoJorust
dopmupoBanus

®opma
OLICHOYHOI'0
CpeICTBa

Crenenu ypoBHeil 0CBOEHUsI
KOMIIeTeHIU i




I1K-2

CriocoOHOCTh yIpaBIIsATh
MpoIieccaMyl IKCILTyaTauu
OIIJI B COOTBETCTBUU C
TEXHOJIOTHEH TPOU3BOICTBA

3HATh: METOINKHU cOOpa
U aHaJln3a UCXOTHBIX
JAHHBIX JIJIS
MPOEKTUPOBAHUS
SHEProOOBEKTOB U UX
AIIEMEHTOB B
COOTBETCTBUHU C
HOpPMaTUBHOM
JIOKYMEHTalUEn
yMeTh: coOuparh u
AHAIU3UPOBATH
UCXOJHBIC JaHHBIE [T
MIPOCKTU-POBAHUS
HHEProoOBEKTOB U UX
AJIEMEHTOB B
COOTBETCTBHH C
HOPMAaTUBHOMN
JIOKYMEHTALUEH;
BJIA/IeTh: METOJJaMHU
cOopa u aHanm3a
WCXOJHBIX TaHHBIX JJIs
MPOCKTUPOBAHUS
HEPrOOOBEKTOB U UX
3JIEMEHTOB B COOTBET-
CTBUU C HOPMATHUBHOMN
JIOKYMEHTaluen

Jlexius,
CEMUHAPCKHE
3aHATHUS, PEIICHNE
CUTYaIIMOHHBIX
3aj1ad,

CPC

DK3aMeH,
TECTUPOBAHUE

ba3oBeIii ypoBeHb: cIOCOOCH
y4acTBOBaTh B COOpE M aHAIH3e
HMCXOJHBIX JAHHBIX IS
MIPOCKTUPOBAHKS YHEPTrOOOHEKTOB
H UX 3JICMEHTOB B COOTBETCTBHUU C
HOPMAaTHUBHOMN JOKYMEHTAIIUEH.
[oBbIlIEHHBIN YPOBEHB: CIIOCOOCH
y4acTBOBaTh B COOpE U aHAIM3E
HCXOJHBIX TAaHHBIX IS
MIPOCKTUPOBAHUS YIHEPTrOOOBEKTOB U
KX DJICMCHTOB B COOTBETCTBHH C
HOPMAaTHUBHOM JOKYMEHTALUEN IIPU
HCIOJIb30BAHUY THIIOBEIX METOJIOB
KOHTPOJISI PEKUMOB PAOOTHI
TEXHOJIOTHYECKOT0 000pYyI0BaHUS C
UX MOCIIEYIOIIUM aHAIU30M




Tabnuna 2 K TpuiIoKEeHHIO 2

2. OueHoOYHbBIE CPeICTBA

oC

HaumenoBanue
OLICHOYHOI'O
Cpe/IcTBa

Kpatkast xapakTepucTHKa OIICHOYHOTO
cpencTaa

[IpencraBnenue
OIICHOYHOTO CPE/ICTBA B
DOC

Keiic-3amaua
(K-3)

[lpoGnemHoe  3amaHue, B  KOTOPOM
oOyuaromeMycss TMpeniaraloT  OCMBICIHUTD
peanbHyIo npodeccroHaIbHO-
OpPUEHTHPOBAHHYIO CHUTYAIIHIO,
HEOOXOIUMYI0  JUld  pELIeHUs  JaHHOMU
pOOJIEMBI.

3agaHus 171 pelIeHus Kec-
3aJa4u

Konnoksuym

()

CpeAcTBO KOHTPOJII YCBOCHHS Y4eOHOTrO
MaTepuaiga TEMBbI, pasliela WKW pa3iciioB
JMCIUIUTMHBI, OPTaHW30BaHHOE KaK yueOHOe
3aHATHE B BHUJIC cobecenoBaHus
MeJarOru4ecKoro paboTHHKA c
00y4arIMuUCS.

Bormpocsr o
TeMam/paszenam
JUCHUTUINHBI

PasHoypoBHeBbIE
3a/1a4 U 3a1laHUS
(P33)

PasznuyaroT 3a1auun 1 3a1aHUA:

a) PENPOIYKTUBHOTO YPOBHS, IMO3BOJISIOLINE
OLICHMBATh UM JUArHOCTHPOBATh 3HAHUE
dakTryeckoro marepuana (0a3oBbIC MOHATHS,
ANrOPUTMBI, (aKThl) U YMEHHUE MPaBUIBHO
UCTIOJB30BaTh CHENHAlIbHbIE TEPMHUHBI H
MOHSTHSI, y3HaBaHHE OOBEKTOB H3yUeHUs B
paMKkax OTIPEIeIIEHHOTO paszzmena
JUCITUTLIIAHBI,

0) PEKOHCTPYKTUBHOTO YPOBHS,
TIO3BOJISIOIINE OIICHUBATh "
JMarHOCTUPOBAaTh YMEHHs CHHTE3MPOBATh,
aHAJIM3UPOBaATh, 0000IIaTh (QaKTUUYECKUH U
TEOPETUYECKH MarepHan c
(bopMyIHpOBaHNEM KOHKPETHBIX BBIBOJIOB,
YCTAHOBJIEHMEM HPUYMHHO- CIJI€JCTBEHHBIX
CBsI3€H;

B) TBOPYECKOI'O YpOBHSA, IO3BOJIAIOLINE
OLICHWBAaTh W JMAarHOCTHUPOBATH YMEHWUS,
UHTETPUPOBATh 3HAHUA pa3IMYHBIX
oOnacteil, apryMeHTHpOBaTb COOCTBEHHYIO
TOYKY 3pEHHUSL.

KommiekT pa3HOypOBHEBBIX
3a/1a4 M 3aJaHuu




[Iponyxr CaMOCTOSATEIIBHOMN paboTsI
CTYJICHTa, TIPEJICTABIISAIONINI COO0N KpaTKoe
U3JI0KEHUE B TUCbMEHHOM BH/I€ TIOJYYEHHBIX
pe3yJIbTaTOB  TEOPETUYECKOTO aHaanu3a

Pedepar . .
(P) OnpeIeTICHHOM Hay4YHOU (yueOHo- Tembl pedeparon
HCCJIEIOBATENILCKOM) TEMBI, TIE aBTOP
PacKpbIBAaET CYTh HMCCIIEIYEeMOM MpPOOIEeMBbI,
MPUBOJUT Pa3UYHbIC TOUKH 3PEHUS, a TAKKE
CcOOCTBEHHBIE B3IJIsI/Ibl HA HEE.
[TponykT camocTosATeIbHONU PaboTHI
CTYJICHTA, MPECTaBIISIOINI cobon
Hoxuan, MyOJIMYHOE BBICTYTUICHHUE IO TIPEICTABICHUIO
TeMbI JOKITaI0B,
coooO1ieHne MOJTy4YEeHHBIX pE3yJIbTaTOB pelieHus N
. . cooOmIeHuni
019} OTpEeCIEHHOW  y4eOHO-  MPaKTUYECKOU,

y4eOHO-HCCIIEeIOBATEIbCKOW WJIM  Hay4YHOU
TEMBI

VYeTHBI onpoc
cobecenoBaHue,
(YO)

CpencTtBo KOHTpPOJS, OPraHU30BAHHOE Kak
cenuanbHas ~ Oeceqa  IEJarorMyeckKoro
paboTHHKAa C OO0ydYarloLMMCs Ha TEMBI,
CBS3aHHBIE C M3y4aeMOW IHUCLMIUIMHOM, U
paccuMTaHHOE Ha BhIACHEHHE 00beMa 3HAaHUH
00yuJaroIerocs o ONpeJeIeHHOMY pa3zely,
Teme, npodiaeme  T.11.

Bomnpocsl o
TeMam/paszzenam
JUCLUIUINHBI

Tect

(T)

Cucrema CTaHAAapTU3UPOBAHHBIX 3a/laHUM,
II03BOJIAAIOILAsl aBTOMATU3UPOBATh IIPOLIENYPY
U3MEPEHHUS YPOBHSA 3HAaHMW U yMEHUH
o0yyJaronerocs.

®doug TeCTOBBIX 3aJaHUI




[Tpunoxenue 3
JlonoTHATE IbHbIE Y4eOHO-MeTOoAMYeCKIe MaTePHAJIbI 10 TUCIUIINHE

Tembl peq)epaTOB o ITHCHOMIIJIMHE «CucremMbl TOIJIMBOCHAOKEHHUS B

JHEPreTHKe»

1. EcTtecTBeHHbIE (IPUPOIHBIE) BUIBI TBEPABIX TOIIUB, UX HEIOCTATKU.

2. BinsHue Biiarocoep:kaHus TOIJIMBA HA €r0 XapaKTEPUCTUKHU.

3. 3HaueHus K03PPUIUEHTOB IIEpecueTa COCTABOB TBEPAOTO U KUIAKOTO
TOIUIUB JJIS1 OIIPENICIICHHS CyXOM U TOPIOYEl Macc.

4. [IpoueHTHOE CoAEpKaAHUE OTAEIIBHBIX F'a30B B COCTABE MIPUPOIHOTO
rasa.

5. Onopwu3zanus rasa.

6. Bunel notpebiienus ra3a. beiToBoe 1 KOMMYHaJIbHOE IOTPEOICHHE.

7. [lepBuuHoe ycinoBHOE TOIIMBO. HedTsHON SKBUBAJIEHT.

8. OCHOBHBIE U PE3EPBHBIE TOILUINBA B SHEPTETUUECKON CUCTEME
peruoHa.

9. [TpuHIMT pabOTHI PETYISATOPOB MPSIMOTO U HEMPSIMOTO JICHCTBUS.

10. Agapwuiinas cutyanud Ha [ PII, I'PVY. IlocnenoBarenbHOCTh 1€MCTBUS.

11. [IpaBuna ycranoBkM apMartypsl Ha razonpoBoaax ['PIT (I'PY).

12. Y CTpOWCTBO M MPUHITUIT IEUCTBHS MEJIBHULL CHCTEMBI
IBUICIIPUTOTOBJICHUS.

13. [ToTepu TBEpAOro TOILIMBA IIPU XPAHEHUU.

14. OuucTtka MazyTa OT BKIKOYEHHUM.

15. Cxema 1ojiorpeBa Ma3yTa B CUCTEME TOILUIMBOIIOAYH.

16. [ToxapHast 6€30MacHOCTh TOTUTMBHOT'O XO3SMCTBA.

17. TexHuka 6€30MaCHOCTH MPU UCIOIb30BAaHUM raza (METaH) B KaUeCTBE
TOIUIMBA.

18. ABapuiiHOE IPEKPALICHUE IT0JJaYy T'a3a B KOTE.

19. [IpOTHBOKOPPO3MOHHAS 3aIMTa HAI3EMHBIX Ia30MPOBOJIOB.

20. [IpoBeneHre KOHCEPBAIIMKU Ia30BOr0 00OPYA0BAHMS KOTEIIbHbIX.

21. VY cTaHOBKH 1O MOTYYEHHIO ra30BO3AYIIHbBIX cMecer CYT'.

22. MeTtonbl n3MepeHus 00beMa U pacxoja ra3a i uX IpuMeHUMOCTb B
CXEMax yuera.

23. Oco0eHHOCTH U3MEPEHUS PACX0/1a BAZKUX KUIKOCTEH.

24. [Tpunumn paboThl pacXoJ0OMEPOB MOCTOSIHHOTO Tiepenaja JaBIeHHs
(poTaMeTphl).

25. [Tpubops! 1151 U13MEpEHUst TEMIIEpaTyphl U IaBJICHUS ra3a.



Cnucok BOnpocoB uisi 32a4éTa nmo aucuuivinie «CucremMsl
TOIJINBOCHAOKEHHUS B IJHEPreTHKE»

3ader MpoBOAUTCSA MO OUiIeTaM, B KOTOPBIX UMEETCs 1 TEOpEeTUUECKUA BOITPOC
u | 3amaya, BeIgaBaeMas ocie OTBETA CTYAEHTA HA TEOPETUUECKUI BOIIPOC.

l. [IpuBenuTe KIacCUPHUKAIUIO YHEPTETUUECKOTO TOTUIHBA.

2. EcTecTBeHHBIE ¥  HCKYCCTBEHHBICE TOIUIMBA W ChEpel  UX
WCIIOJIb30BaHUS.

3. CocraB TOmIMBA, TOPIOYNE KOMIIOHEHTHI M HETOprOYasi 4acTh TOIUINBA,
€€ BIUSHUE HA EHHOCTh TOILJIUBA.

4. CocraB U XapakTEpUCTHUKU TBEpAOro ToriuBa. CrnocoObl 100BIYU U
NEePBUYHON 00paOOTKU TBEPABIX TOILIUB.

5. CyurHocth HedTenepepadaThIBAOIIETO IPOU3BOICTBA.

6. Cnoco0bl nepepadoTku HePTH. [IpOAYKTHI IEPETOHKH U UX OCHOBHBIE
XapaKTePUCTUKH.

7. Korenpnbiii Ma3yT. Mapku Ma3yTa U UX XapaKTEPUCTUKH.

8. MoTtopHoe ToruBo. Jlu3enbHoe TOIIMBO, KEPOCHH, OCH3HUH.

9. Pa3znoBuaHoctn razosoro tomimBa. (CoctaB rasa M OCHOBHBIC
(u3nYecKue CBOICTBA TOPIOYMX Ta30B.

10. JoOb1ua 1 00padoTKa MPUPOTHOTO Ta3a HAa MPOMBICIOBOU CTaHIUU.

11. TpaHcriopTUpOBaHUE U XpAHEHUE MTPUPOIHOTO rasa.

12. DHepreTuyeckasl HEHHOCTh TOIUIMBA. TerioTa cropaHusi TOIUIUBA.

13. Knaccuduxanus MarvucTpagbHbIX u pacrpeaenuTeNbHbIX
ra3onpoBOOB.

14. Buasl cucrem razopacnpeneneHusi, uX cxembl. CTyNeHU CHCTEM
ra3oCcHa0KeHHUs.

15. CnocoObl  pe3epBUPOBAHUS 151 MOBBIIICHUS  HAJEKHOCTH
pacnpenenuTeNbHbIX Ta30IPOBOIOB.

16. Pexxum mnotpebiieHust ra3a, BUABI U NPUYMHBI HEPABHOMEPHOCTHU
NOTpeONIeHUS, UX PETYIHPOBAHUE.

17. 3ajaun TUAPABIMYECKOTO pacyeTa ra3oBoul ceTu. [ uapaBinuueckue
COMPOTHUBJIEHUS U TIOTEPU AABJICHUS B ra30MpoBOAaX.

18. [IpuBeauTe M ONUIIUTE CXEMY C BAPUAHTOM IMOBBIIIEHUS HAJEKHOCTH
ra3ocHa0KeHUsI MOTpeOuTeNel pa3BETBICHHON Ta30BOM CETH.

19. Br100p OCHOBHOTO U pe3epBHOro TorummBa. Kakoe TOTUIMBO cUMTaeTCs
yAOOHBIM C TOYKHU 3peHUs OBICTPOTHI NIEpEX0/ia Ha HETO.

20. CxeMbl IPUCOETUHEHHS KOTEIBbHOM K ra30BOil CETH.

21. [Tpoknagka HapyKHBIX HAA3€MHBIX Ta30MpPOBOJIOB MO TEPPUTOPUU
NpEAIPUSTHUS.

22. [IpoTuBOKOppO3HMOHHAsT ~ 3allldTa MOJ3EMHBIX W  HAA3EMHBIX
ra3onpoBOOB.

23. ABTOMaTuka  0€30MacHOCTU. 3alMTa TOpUd  BO3HUKHOBEHUHU
npeaaBapuiHbIX cuTyalnuid. OTCeuHble KanaHbl U CXEMbI UX YIIPaBIEHUS.

24. Hamanka u myck ra3oBoro oOopyaoBaHus KoTia. TexHHKa

0€30MacHOCTH MPHU UCMHOJb30BaHUM ra3a (MeTaH) B KaueCTBE TOIUIMBA.



[Tpunoxenue 4
Bomnpocsl 1J151 CaMOCTOATEIHLHOTO U3YYEeHUS

1. EcrecTBeHHbIE (TPUPOJIHBIC) BUJIBI TBEPBIX TOILIUB.

2. BinsiHue BIarocoep:KaHus TOIUIMBA HA €r0 XapaKTEPUCTUKH.

3. 3nadeHne KOA()PUITMEHTOB MepecyeTa COCTABOB TBEPAOTO U IKHIKOTO
TOIUIUB JJIS1 ONIPENICIICHHS CyXOM U TOPIOYEi Macc.

4. Bunpl mnorpebnenuss raza. OCHOBHOE U pe3epBHOE TOIUIMBA B
DHEPreTUUYECKON CUCTEME PETHOHA.

5. IlocienoBatenbHOCTD NEMCTBUS ITpU aBapuiHou curyanuu Ha ['PIL, I'PY.

6. [IpaBuna ycranoBku apMarypsl Ha razonpoBojax ['PIL, ['PY.

7. IloTepu TBEPIOTO TOIIMBA MPU XPAHEHUHU.

8. OuncTka Ma3yTa OT BKIIOUYCHUH.

9. YCTpOWCTBO M NPUHLMI IE€UCTBUS MEJIBHUILL CUCTEMBI TBUICTIPUTOTOBJICHUS.

10. 3aaun ruIpaBIMYECKOTO pacueTa ra30Bou CETH.

11. I'mapaBnuveckre COMPOTUBIICHUS U IOTEPH JABJICHUS B Fa30MPOBOAAX.

12. Cxema C BapuaHTOM TIOBBIIIEHUS HAJIEKHOCTU Ta30CHAOKEHUS
NOoTpeOuTENe pa3BETBICHHON ra30BOM CETH.

13. IloxkapHasi 6€30MaCHOCTH TOIUIMBHOT'O XO3MCTBA.

14. Texnuka 0G€30MaCHOCTH TPH HCIOJIB30BAHUU Ta3a (METaH) B KaueCTBE
TOILUINBA.

15. ABapuitHO€E peKpanieHue MoJa4y ra3a B KOTell.

16. [IpOoTUBOKOPPO3MOHHAS 3aIMTA HAJI3EMHBIX Ia30IPOBOJIOB.

17. IlpoBeneHne KOHCEPBAIMK Fa30BOT0 000PY/I0BaHUS KOTEIbHBIX.

18. Metozasl uamMepenus o0beMa 1 pacxo/ia raza u X MpUMEHHUMOCTh B CXeMax
yyera.

19. Oco0eHHOCTH U3MEpEHNUs pPacXxoa BA3KUX KHIKOCTEH.

20. IIpunmun paGoOTHl PacxoJOMEpPOB IOCTOSHHOIO Iepernaaa JaBJiICHUS

(poTameTpsl).
21. ITpuOopsI 1151 UI3MEPEHUS TEMIIEPATYPhl U TaBJICHUS ra3a.

[Ipunoxenue 5
Ipumepsl 32124 il NPAKTHYECKUX 3AHATUI

3agaua 1. Onpenenuts TeopeTudueckuii 06beM Bozayxa V', HE0OX0aUMOro
JUISL TTOJIHOTO cropanus 1 m° rasa, TeopeTnueckue 00beMbl ra3oB Vi, Vre2, Vo2
IIPY TOJTHOM cropanuu 1 M° rasa u IoJHbIH 00beM NPOLYKTOB CropaHus Vyy Ipu
3aJIaHHOM Clyy.

3agaua 2. OnpenenuTh SHTANBIUIO TEOPETHYECKOr0 O0ObeMa MPOAYKTOB
cropanusi, [°. 3HTaJIBNUIO TEOPETUUECKOTO OoObema Bo3ayxa [° B M SHTAIBNUIO
YXOIAIIMX ra3oB lyx 171 3a4aHHBIX 3HAYEHUH Uyx, Oyx. 1IpH HaXO0XKIEHUU NAHHBIX



JUIA ONPEENIEHUs SHTAIBINK 1H. M’ ra3a BOCIOJIB30BATHCS MHTEPIOJIALIMOHHON
bopMyIoii.

3agaya 3. OmnpeaenuTb NOTEPU TEIUIOTHI B KOTIE (qQ2, 43, Q4> Q5. £6)s
K02 PHUIHEHT TT0JIe3HOTO AEHCTBUS KOTIA (OPYyTTO) IO METOAY OOpaTHOTO OasiaHca.
BennunHa noTeps TEMIOTHI C yXOAAIMMHU I'a3aMHU OTIPEICNACTCS PACYETHBIM ITyTEM,
OCTaJIbHBbIE TOTEPU MPUHSATH MO CIPABOYHBIM AaHHBIM: [ 1], Tabmuipsl 4- 2, 5-4; [2],
tabmuna XX; [3], Tabmuier 4.4, 4.6.

3anaua 4. OnpeaenuTs N0JIE3HYI0 MOITHOCTH (KOJMYECTBO TEILJIOTHI, TIOJIE3HO
OTIaHHOE B TIOBEPXHOCTSAX HArpeBa KOTJIa, W YacOBOM pacxojl TOIUIMBA
BojorpeiHoro xotna). KomuuectBo pacnonaraemoi TemioTel QP, CUUTaTh PaBHBIM
TerioTe cropanus tomausa (QP, = Q). DHTAIBINIO BOJBI HA BXO/IE€ U BBIXOJE U3
KOTJIa OIpeeIisITh 0e3 yueTa AaBiaeHus Bojbl o Gopmyne [ =4,19-t kJx/kr.

3amaua S. ['uapaBiuueckuil pacuer TpPyOONpOBOJIa, COCIUHSIONIETO /I
ACTaKaay sl CBETJIBIX HEPTENPOLYKTOB C PE3EpPBYyapoM UIsl XpaHEHUs HePTH
(camblii JanbHUI pe3epByap AJIA XpAaHEHUs CBETIbIX HEPTEIPOTYKTOB).

['uppaBnuyeckuid pacuer OyJaeM BeCTH MpHU  CpPeIHE-MHUHUMAIbHOU
TeMIiepaType He(pTenpoayKTa.

Kunemaruueckas saskocts V = 0,0000008496 nm?/ C
Jlnuna BcaceiBaromeit duauu L = 18 M;
Hapy>xHb1it nuameTp BcacbiBaroliero Tpyoornposoja . =0,377 m;

TonmuHa CTEHKH TPyOOIPOBOIA & = 0,0045 M;
[eoae3nuecKkast OTMETKA KEJIE3HOAOPOKHOM dcTaKkaasl 23 =217 m;
['eone3nyeckas OTMETKA HACOCHOW CTaHIIUM Zuc — 215,5 M;

DKBHUBaJICHTHAS IIEPOXOBATOCTH TPYO K,=0,05 MM.
Tabmuma 15 - MecTHBIe COMPOTHBIICHUS HAa BCACHIBAIOIICH JIMHUHU

Tun MECTHOTO CONPOTUBIICHUS KonuuectBo &
OubTp 1,7
3aJIBIKKA 0,15

Jnuna HaraeraTenbHoO# auauu L = 369,5 m;
Hapy>xHb1ii nuameTp HarHeTaTesbHOTO TpyOomnpoBoaa Huar = 0,377 M;
TonmuHa CTEHKH TPyOOTIpoBOAa 6 =0,0045 M;

=206 .

b

[eosie3ndeckas OTMETKA pe3epByapa Zpes
BbicoTa B3mBa pesepByapa tssn = 11y,

Ta6nuna 16 - MecTHble COMPOTUBIICHUS HA HATHETATEIbHOM JIMHUHU

Trn MECTHOTO CONMPOTUBIICHUS KomuuectBo Ear
DunbTp 1,7
3aaBHKKaA 0,15




[ToBopoT 1Mo 90° 0,3

P, =10,3325- 10° [Ta — naBneHue HACKIIEHHBIX TapoB OeH3uHa npu 24,2 °C
onpezensiercs no rpaduxy (Puc. 1).

% =20 —10 7] 0 20 J0 o
Femneparnypa ,*C

Puc. 1. Biustnue TeMriepatypsl Ha 1aBJICHUE HACHIIIIEHHBIX TTAPOB:
1 — A-76; 2,3 — A-76 ceBepHblil; 4 — Au-92 netnuii; 5 — A-76 10KHBIN

T'uopasnuueckuii pacuem cacvléaroujei IUHUU
1. Haxonum BHYTpeHHUH AnaMeTp TpyOompoBoa:
d. =0, —26=0,377—-2-0,0045 = 0,368 M
2. CKOpOCTbh JBUKEHHS MTOTOKA!
9 _ 4-0Q, _ 4-0,486 457

=7 dz 314-03682  M/C
3. Yucno Peltnonbaca i moToka HEQTENPOAYKTOB B TPyOONPOBO/IE:
R _v-dy 457-0,368 — 19789550

T Ty T 0849%- 105 ’
4. Kputnueckue 3HaueHUs yucia PeliHonbca:

10-d,. 10-0,368

R = = = 73600
Gt T 0,00005
_ 500-d,. B 500- 0,368 — 3630000
G2 =T T T 7000005
Tak  kak Rép1 < Re = Reg, , pexuM TypOyJeHTHBIA, T.€. TIOTOK

He(TEeNMpoAyKTa HAXOAUTCS B 30HE CMEIIAHHOTO TPEHUs, JUIsl KOTOpPOH
KO3 (PUIIMEHT TMIPaBIMYECKOTO COMTPOTUBIICHUS BBIYUCISIETCS MO (popmyiie:

8 68 i
2= 0,11(¢ +-)°?° = 0,11(0,00005/0,368 + )25 = 0,01256

31978955,9
5. [loTepu Hamopa mo AyiuHe TPyOOIpoOBOA:
h —lLEE 192 =0,01256 18 457 = 0,6539
e =g g 0368 2-981 7™

6. [Torepu Hamopa Ha MECTHBIE CONTPOTUBIICHUS:




2-9,81

7. I[loTepst Hamopa Ha MPEOAOJIECHUE CUIT TXKECTH:

Az =2z, —z,=2155—-217=—-1,5m

8. [losnHas moTepst Haropa Ha BCACHIBAIOILEH JTMHUU:

H,.=h;..+h, . .+7Az=0,6539+2,2874—-15 =1,4413 m

9. IlpoBepka BcachIBAIOMIETO TPYOOTPOBOAOB Ha XOJIOJHOE KUIICHHUE IMTapOB
OeH3MHA. YCIOBHE, KOTOPOE JAOJHKHO BBITOIHATHCS, YTOOBI HE IPOU30IILIO CPhIBA
MOTOKAa!

P, P
—(—Az+h, .+ h, )=

Ps- g i Ps- 4

P, =0,3325-10"115 — JIaBJICHHE HACBIIICHHBIX MapoB OeH3uHa npu 24,2 °C

K 4,572
h”'“:ﬁzﬁ = (1,74 3-0,15) = 2,2874 ™
i=1

P,=1,013-10° ITa — atmMocepHOE naBieHueE.

LOI3-10° ) o\ 065304 2,2874) > 22025 107
077081 20 287%) > 007 981

VY cinoBue BBITIOJTHSIETCA.

l'uopasnuueckuii pacuem nacHemameibHOU TUHUU
1. HaxonuMm BHYTpeHHUN AuaMeTp TpyOorpoBojaa:
dpor = Moy —26 =0,377 —2-0,0045 = 0,368 m
2. CKOpOCTh JBHKEHMS NTOTOKA!

9= 4-Q  4-0486 — 457 M/

Tm-di. 3,14-0368 0 N/E
3. Yucno Peltnonbaca a1 notoka HeTENPOAYKTOB B TPyOONPOBO/IE:
R CUdg 457-0,368 — 19789559

© T Ty T 0849 105 ’
4. Kputnueckue 3HaueHUs yucia PeliHonbca:

10-d,,, 10-0,368

R = = = 73600
Gt K 0,00005
_ 500-d,.. B 500- 0,368 3680000
G2 =T T 7000005
Tak  kak Rep1 < Re = Reg, , pexuM TypOyJeHTHBIA, T.€. TIOTOK

He(TEeNmpoayKTa HAXOAUTCS B 30HE CMEIIAHHOTO TPEHHUsA, [JIsi KOTOPOU
KO3 (PUIIMEHT rUapaBIMYE€CKOrO CONMPOTUBIICHHS BBIUYUCISETCS IO PopMyIie:

68 i
2= 0,11(¢ +-)°?° = 0,11(0,00005/0,368 + )25 = 0,01256

31978955,9
5. [loTepu Hamopa mo AyiuHe TPyOOIpoOBOA:

" _}LLW ﬁ?_ﬂﬂ1256369,5 4,577
e g 2g 0,368 2-9,81

6. [Torepu Hamopa Ha MECTHBIE CONTPOTUBIICHUS:

=13,42m



2

h —ﬁgz 4T (174401543 +0,3) = 3,405
=295 "2981 S

M.Har

7. HOTGpH HaIltopa Ha IMMPCOJOJICHUC CUIT TAKCCTH!
Az =z, +h =206+11—2155=1,5m

Zpes sa1  Zuc
8. IlonHas IIOTCPA HAIIOpa Ha HarLeTaTeIbHON JUHUM:
H.—h. +h, . _+Az=13422 +3,405+15=18327 m

Har i.Har M.HAar

T'uopasnuueckuii pacuem cacvlgaroujelil TUHUU (6HYMPUOA308as NepeKayKa)
Ta6nuna 17 - MecTHbIe COTPOTUBIICHUS

Tun MecTHOro CONMpPOTHUBIICHUS KomnuecTBo &

3aJaBHKKA 0,15
li]

[loBOpOT 1101 90 0,15

1. Haxoaum BHYTpeHHUI qUaMeTp TpyOOIpoBoaa:
d,. =M, —26§=0,377—-2-0,0045 = 0,368 m
2. CKOpOCTh JBHKECHMS MTOTOKA!

4-Q 4 -0,486

TdZ 314-03682  mM/C

3. Yucno PeitHonbaca aiig notoka HeTENPOAYKTOB B TPYOONPOBO/IE:
R v-dy 457-0,368 _ 19789559
Ty T 0849 -10° ’

4. Kputnueckue 3HaueHus yncia PeliHonbca:
10-d,, 1{] 0,368

R = = 73600
“et T T T 0,00005
500- doe 500 - 0,368 3680000
2" g 0,00005
Tak ax Réps < Re = REKPE, pexuM  TypOyJeHTHbIA, T.e. TIOTOK

He(TEeNMpoAyKTa HAXOAUTCS B 30HE CMEIIAHHOTO TPEHHUs, sl KOTOpOM
KO3 (PUIIMEHT rUapaBIMYE€CKOrO CONMPOTUBIICHHS BBIUYUCISETCS IO PopMyIie:

68 __ )
2=0,11( +--)°** = 0,11(0,00005/0,368 + Y025 = 0,01256
e

319789559
5. [loTepu Hamopa 1o AjiuHe TpyOONpoBoOa:

h =2k P 0012563020 5T _ 15 4
e =g g 0368 2-981 M

6. [Torepu Hamopa Ha MECTHBIE CONTPOTUBIICHUS:

h —ﬁzz A7 40154 3+03)= 1597
”-E‘E_Zg__fi 2-981 = .

7. IloTepst Hamopa Ha MPEOAOJIEHUE CUIT TSKECTHU:
Az =2z, ,—z,—hli" =2155—206—15=8m

8. IlosnHas moTeps Hamopa Ha BCAChIBAIOIICH JTUHUM:
H.. = hyoe + Myoe + Az = 13,42+ 1,597 4+ 8 = 23,017 M



9. IIpoBepka BcachiBaroLIEro TPyOONPOBOOB HA XOJIOJHOE KUIICHHE MapoB
OeH3uHa. YCIIOBHE, KOTOPOE JOHKHO BBITIONHSATCS, YTOOBI HE MPOM3OIILIO CPhIBA
IIOTOKA:

P, P

—(Az+h; .+ h, )=
Ps-g ] Ps g
P, =0,3325-10°175 — JaBJICHUE HACBIIMIEHHBIX MMapoB O6en3uHa npu 24,2 C

3

P,=1,013-10° 5 - aTMoc(epHOe JaBJICHUE.

1’013'105+8 1342 159,}}}{1,3325-105
0,77-9,81 ’ ’ 0,77-9,81

YcioBue BBINOJHSACTCS.

l'uopasnuueckuii pacuem gcacwlgaroujelt IUHUU

(mpy6onpoeoo 01 HAIUBA 8 ABMOYUCTIEPHDL)

ITomaua Hacoca Q = 60 M>/u;

JlnuHa BcaceiBaromie auHauu L = 273,5 m;

Hapy>xHb1il nuameTp BcacbiBaroniero Tpyoonposoaa gz =0,377 wm;
TonumHa cTeHKU TpyOOompoBoaa 6 =0,0045 M;

['eozie3nyeckas OTMETKa pe3epByapa Zpes = 206 M;
Teojie3necKas OTMETKA HacocHoi cranimu Zasc = 210,5 M;
OKBUBAJIEHTHAS IIEPOXOBATOCTh TPYO k, =0,05 MM;
MuHnMmanbpHas BbICOTa B3JIMBA pe3epByapa san =15 m.
Tabnuia 18 - MecTHbIe CONTPOTUBJICHUSI HA BCACHIBAIOIICH JIMHUU

Tur MECTHOTO CONPOTUBIICHUS KonunuectBo £
3aIBIKKA 0,15
0
[ToBopoT Mo 90 0,15

1. HaxonuMm BHYTpeHHUI AuamMeTp TpyOOompoBoa:
d,.=1,.—26=0,377—-2-0,0045 = 0,368 M
2. CKOpOCTh JBHKEHMS MTOTOKA!
9= 4-Q  4-60/3600 — 016

=7 dZ 314-03682 oM/
3. Yucno PeitHonbaca AJig noToka HE(TEMPOIyKTOB B TPYOOTIPOBO/IE:
Re — v-d,. 016-0,368 692655

T Ty T 0849%-10% ’
4. Kputnueckue 3HaueHus uncia Pelinonbaca:

10-d,. 10-0,368

Re., — _ — 73600
o1 =T 0,00005

o, _500ds 500-0368__
G2 =T T 7000005

Tak xax K€ = Reﬁpl, pPEKUM TypOYJEHTHBIN, T.€. MOTOK HE(TEIPOIyKTa

HAXOJIUTCS B 30HE THAPABIWYECKH TIAAKUX TPYyO, I KOTOpOou Kod(DHuImeHT



I‘I/I,leaBJ'II/I‘IeCKOI‘O COHpOTI/IBHeHI/ISI BBIUUCJIISICTCA I10 (bopMyne:
0,3164 0,3164 00195

"~ Re%25  69265,5025

5. I[lotepu Hamopa 1o JJIiMHe TPyOOoIpoBoa:

" _}LLEE ﬁ9_00195273,5 0,16
e Td. 2g 0,368 2-9,81

6. HOTCpI/I Haltopa Ha MCCTHBIC COIIPOTUBIICHUA:

=0,019m

2-9,81

7. IloTepst Hamopa Ha MPeoA0JIECHUE CUIT TXKECTH:

Az =z, — Zpey — hmin =2105—206—1,5=3mM

8. IlosiHas moTeps HAIOpa Ha BCACHIBAIOIICH JTUHUM:

H.=h;,.+h,. . +Az=0,019+0,0016+3=3,02mM

9. IlpoBepka BcachIBaIOLIEro TPYOONPOBOJAOB Ha XOJIOJHOE KUIIEHHUE TMapoB
OeH3uHa. YCIOBUE, KOTOPOE JOHKHO BBIMOJHATCS, YTOOBI HE MPOU3OIILIO CPhIBA
MOTOKA!

P, P
—(—Az+h;_.+h,_. )=
P59 059

P, =0,3325- 10° [1a — naBneHue HACHIICHHBIX TapoB OeH3uHa npu 24,2 C

H? 0,167
h”-“:ﬁz& = (4-0,15+2+0,3) =0,0016 M
i=1

5

P,=1,013-10° 75 - aTMoc(hepHOe JaBJIeHUE.

1,013- 105+ 30019 — 00016 > 0,3325-10°
0,77-9,81 ’ ’ 0,77-9,81

YcnoBue BBIMTOJIHAETCH.
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