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CaMOCTOATENFHO yCTaHABIMBACMBIN 00pa30BaTENbHBII CTAHAAPT BBICIIETO 00pa30BaHus - OakanaBpuat denepanbHOE
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HUTY "MUCuC" 30.11.2021, mpotoxomn Ne 35

Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa snexrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusiman)

ITpoTtoxon ot 09.06.2022 r., Ne6

PykoBoguTens nonpasneneHus K.I.H., foueHT Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 HCJ'II) OCBOCHUSA NUCHUIUIMHBI: U3YUCHNE OCHOB TCIJIOBBIX U TUAPABINYCCKHUX MPOIECCOB B CUCTEMAX TEILIOCHAOKEHMS.

1.2 | 3amaun: M3y4UTH TCIUIOBBIC CXEMBI HCTOUYHMKOB TEIlIa, METOBI PacyeTa TEIUIOBBIX CXEM U BBIOOpA OCHOBHOTO U
BCIIOMOTaTEIBHOTO 000PYIOBaHNS HCTOYHUKOB; H3YUHTh CHCTEMBI TEIIOCHAOKEHHUS IPEATIPUATHI, METOIBI TEIUIOBOTO,
TMJPABIMYECKOTO U IPOUYHOCTHOIO Pacy€ra TEIUIOBBIX CETEH.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITIPOT'PAMMBI

Baox OIT: b1.B

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 Haruerarenu u TemI0OBbIE ABUTaTEIN

2.1.2 | OcHOBBHI TpaHCHOPMALIUHU TETIOTHI

2.1.3  |I[IpupomooxpaHHbIE TEXHOJIOTUH HA 00BEKTaX TEMJI0IHEPTETUKU

2.1.4 | IIpoekTHBIH HOIXO B TEXHUKE

2.1.5 |HaueprarenpHas reoMeTpus U HHXKEHEPHAs rpaduka

2.1.6 |IIpuxiagHas MexaHUKa

2.2 JAucuunimnubl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HE0OX0AUMO KaK
npeauecTByIIee:

221 ABTOMaTH3aNUsA TEIUIOBBIX 3JEKTPOCTAHIINHA

2.2.2 |HayuHo-nccnenoBarensckas paboTa

2.2.3 |IloaroroBka K MpoIeaype 3aIUTHI U 3alUTa BHITYCKHOW KBATH(PHUKAIIMOHHON pabOTHI

2.2.4 | IIpenaumiaomMHas paKkTHUKa

2.2.5 | TexHOMOTHYECKHE SHEPTOHOCUTENHN NPEATPHUATHA

2.2.6 | DnexkTpuyecKas 4acTh TEIUIOBBIX JIEKTPOCTAHIIMN

2.2.7 | DnekrpocHabxkeHHEe U 000pyIOBAaHUE TPOMBIIIJICHHBIX TPEITPUSITHIA

2.2.8 | DHeproaymuT Ha MPOMBIIUICHHBIX MPEATPUATUIX

2.2.9 | OueprocoepexeHue B TEMIOIHEPTETUKE U TEINIOTEXHOIOTUI

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITIK-1: Cnioco0eH NpoeKTUPOBATh H KOHCTPYMPOBATH KOTE/IbHbIE, ICHTPAJIbHbIE TEIUIOBbIC H MaJlble TEIIOLEHTPAJIH, 2
TaKiKe TeIlJIOBbIE CEeTH ¢ UCNO0/Ib30BAHNEM HU(POBBIX TEXHOJIOTHH

3HaThb:

[IK-1-31 MeToauku onpeneneHus MoTpeOHOCTH B S3HEPTOHOCUTEINAX; COCTaB 000PYI0BAHHS HHKEHEPHBIX CHCTEM
BO3yXOCHA0XKEeHHs, BOO-, Ta30- U XOJIOA0CHAOKEHHS

OIIK-3: Cnoco0eH ocyliecTBJISATh MOJEJIHMPOBAHME, AHATU3 M IKCIIEPUMEHTHI B LIeJIAX NPOBeIeHN 1eTAJbHOI0
HCCJIETOBAHNS ISl pellieHUs 3a/1a4 B MPo(deccHOHATbHOM 00JI1aCTH, HCIOJIb30BATh METOAbI AHAJIN3a H MOIETUPOBAHUS
IeKTPHYECKHUX Heneil H YIeKTPUIeCKUX MAIHH

3HaTh:

OIIK-3-31 crnenuduky odecriedueHns: TEXHUYECKOTO OCHALICHHS Pab0YnX MECT C pa3MEIICHUEM TEXHOJIOTHYECKOTO 000pyA0BaHUS
¥ OCBaWBaTh BBOJAUMOE 000PYIOBAHUE TSI CUCTEM TETLIOCHA0KEHHS

IIK-1: Cioco6eH mMpoeKTHPOBATH H KOHCTPYHPOBATH KOTEJIbHBIE, IEeHTPAJIbHBIE TENJIOBbIE H MaJble TeJIONEeHTPaIH, a
TaK:Ke TeNJOBbIE CETH € UCMOIb30BAHNEM HU(POBBIX TEXHOJIOTHIA

YMeTh:

ITK-1-Y1 npoekTupoBaTs 1 KOHCTPYHPOBATh 000PYJOBAaHHE CUCTEM MOIaYH SHEPTOHOCUTEICH

OIIK-3: CnocodeH ocyniecTBJISITh MOJeTUPOBAHUE, AHATU3 U IKCIIEPUMEHThI B Lie/IX IPOBEAeHHs 1eTa/IbHOI0
HCCJIeIOBaHNS JIS PellieHUs 3a/1a4 B MpodeccHoOHAIbHOMN 00,1aCTH, HCIOJIb30BATH METO/IbI AHAJIU3Aa H MOJeTMPOBAHUS
3JIEKTPHYECKHX Lereli H JIEKTPHYEeCKUX MAIIHH

YMmerb:

OIIK-3-Y1 onpenensTs pacdeTHBIC HATPY3KH IS IPOSKTUPOBAHIS TEXHOJIIOTHIECKIX CUCTEM MOJaul SHEPrOHOCHTENeH
NOTPEeOUTENSIM

IK-1: Cnoco6en NMPOEKTHUPOBATH U KOHCTPYMPOBATH KOTEJbHbIC, HEHTPAJbHbIC TEIJIOBbIEC U MaJIbl€ TEIVIOLEHTPAJINA, a
TAaKXKe TENJI0BbIC CETH ¢ HCITOJIb30BAHUEM Hl/l(l)pOBLIX TEeXHOJIOTUI

Baangern:

[IK-1-B1 HaBBIKaMu 1 MeTOgaMuU pabOTEI C HOPMAaTHBHBIMH U IIPABOBBIMU JOKYMEHTaMHU B 00J1aCTH TEIUIOIHEPTETUKH U
TEIUIOTEXHHUKH




OIIK-3: Cnoco0eH ocyliecTBJISITh MOJEIUPOBAHNE, AHATU3 U IKCIIEPUMEHThI B Lie/IX POBEAeHHs 1eTa/IbHOI0
HCC/IeI0BAHMS /151 pellieH sl 32/1a4 B PO ecCHOHAIBHOI 00,1aCTH, HCIOIB30BATH METOABI AHAIN32 M MOIEJNPOBAHUS
9JIeKTPHYECKHX Lenel 1 31eKTPHIeCKNX MAIIHH

Baagern:

OIIK-3-B1 npuemaMu 1 METOJaMu aHajH3a MU MPOBEJCHUN PAacueTOB MOKa3aTeNneil 1 mapaMeTpoB CHCTEM TEIIOCHAOKEHUS
HPENpPUATHI C IPUMEHEHUEM KOMIIBIOTEPHBIX CUCTEM

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHUSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPHI H 1. sieMble
KOMIIeTeHIUH pecypcsl padoThI
Paznen 1. Cucremst
TeNnJI0CHAOKEeHU s
NpeAnpUsTHIA.

1.1 TemnnoBbIe HATPY3KH. 4 4 OIIK-3-31 JIL.1J11.2 KMIL,K P1
Mertoabl peryiupoBaHus OIIK-3-Y1 JI1.3J12.1 M2
oTmycka Teria. Beibop OIIK-3-B1 IIK- | JI2.2JI2.3
TETMJIOHOCUTENEH U CUCTEM 1-31 [1K-1-VY1 JI12.4 J12.5
TeruiocHa0xeHusL. T ernoBbIe [K-1-B1 21
ceru. Ha3HayeHue TemioBbIX
ceTel, X KOHCTPYKIUH,

BUJIBI POKJIAIOK B CIIOCOOBI
MIPUCOCTUHEHUS
MOTPEOUTENCH K TEIIIOBOM
cetn. OcoOeHHOCTH
MOTOKOpaCTpeeNieHHs B
KOJIBLIEBBIX CETSIX.
I'mppasnuyeckuil ynap B
TeruioBou cetu. /JIex/

1.2 Il'uppaBnuyeckuii pacuer. 4 4 OIIK-3-31 JIL.1J11.2 KM1,K P1
I'uapaBnuveckuii pesxum OIIK-3-V1 JI1.3J12.1 M2
TEIUIOBBIX ceTel. TermioBoit OIIK-3-B1 TIK- | JI2.2J12.3
pacyeT TeIonpoBOAA. 1-31 TIK-1-V1 J12.4 J12.5
[IpouHocTHOI1 pacuer. IIK-1-B1 21
I'mapaBnnyeckas
ycToiuuBocTb. /IIp/

1.3 MopennpoBaHue TEIIOBOM 4 2 OIIK-3-31 JI1.1 J11.2 KMI1,K
cern B MATLAB. /J1a6/ OIIK-3-Y1 JI1.3J12.1 M2

OIIK-3-B1 IIK- | JI2.2JI2.3
1-31 TIK-1-¥1 J12.4 J12.5
[K-1-B1 21

1.4 OCO0EHHOCTH IKCILTyaTallH 4 60 OIIK-3-31 JIL.1J11.2 KM1,K P1
TEIJIOBBIX CETeHl. OIIK-3-V1 JI1.3J12.1 M2
[ToBbIIeHNE HATEIKHOCTH OIIK-3-B1 TIK- | JI2.2J12.3
cUCTeM 1-31 TIK-1-Y1 J12.4 J12.5
teriocHadxenus. /Cp/ IIK-1-B1 21
Paznen 2. UcTouHnKH
Ten10cHa0KeHust
NnpeAnpUsTHIA.

2.1 [IpomblInieHHbIE KOTETIbHBIE 4 8 OIIK-3-31 JI1.1 JI1.2 KMI1,K P1
— KaK HCTOYHUKH TeHepaIiu OIIK-3-V1 JI1.3J12.1 M2
tera. TOL] mpoMBIIIIeHHBIX OIIK-3-B1 IIK- | JI2.2 JI2.3
HOPEANPUITUN — KaK 1-31 TIK-1-V1 J12.4 J12.5
HUCTOYHMKHU I'eHepaluu IIK-1-B1 €]
tera. /Jlex/

2.2 Ucnonb3oBanue 4 4 OIIK-3-31 JIT.1JI1.2 KM1,K P1
MaTEMaTU4YECKOTO OIIK-3-V1 JI1.3J12.1 M2
MO/JIEIIMPOBAHHUSL, IAKETOB OIIK-3-B1 IIK- J12.2 JI2.3
MPUKIAIHBIX IPOTPaMM, 1-31 TIK-1-V1 J12.4 J12.5
0aHKOB JIaHHBIX JJIs pacdeTa TIK-1-Bl1 21
CHCTEM TETUIOCHA0KEHHSI.

I'unpasnuyeckuit
pacuer. /TIp/




2.3 HccnenoBanue cucTeMbl 4 2 OIIK-3-31 JI1.1 J11.2 KM1,K
ororuieHus. /J1a6/ OIIK-3-V1 JI1.3J12.1 M2
OIIK-3-B1 IIK- | JI2.2 JI2.3
1-31 TIK-1-Y1 J12.4 J12.5
[IK-1-B1 21
24 VTunuzanuoHHbIE 4 87 OIIK-3-31 JI1.1J11.2 KM1,K P1
KOTEJIbHBIC, TCIIJIOHACOCHBIC OIIK-3-Y1 JI1.3J12.1 M2
ycraHoBku u TOL, OIIK-3-B1 IIK- | JI2.2JI2.3
WCTIOJB3YIOIINE BTOPUIHBIE 1-31 TIK-1-V1 J12.4 J12.5
SHEPreTUYECKHE PECYPCHI TIK-1-Bl1 21
npennpustrii. CoBMecTHast
pabdota TOLI 1 TMKOBBIX
KoTenbHbIX. [locTpoeHue
MEE30METPUIECKOTO TpaduKa
HAIlOPOB ABYXTPYOHOI1
BOJSIHOM TEILIOBOM CETH.
TemnnoBoii pacuer
TeruonpoBoza. [loctpoenne
rpa(uKOB [EHTPAIBEHOTO
pErynupoBaHUs OTITyCKa
teruia. Homorpammublit
METOJI THIPABIMYECKOTO
pacuera. /Cp/
2.5 [Toaroreka 4 9 OIIK-3-31 KM2
9K3aMeHy /DKk3aMeH/ OIIK-3-V1 21
OIIK-3-B1 IIK-
1-31 TIK-1-V1
[IK-1-B1
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI IS
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTtponrsHoe Tposepaempie
KM P HHIMKATOPBI Bompocs! a7t TOATOTOBKH
KOMIIETEeHIUH
KM1 Bonpocs! nst OIIK-3-31;0I0K-3- | [IpumepHBIe BOIPOCH! I YCTHOTO OIpoca

YCTHOI'O o1mpoca

B1

V1;0IIK-3-B1;I1K-1
3LIIK-1-Y ;IIK-1-

1) 3anuimuTte ypaBHEHUE TEMIOBOIO PaBHOBECHS 3[aHUSL.

2) YUro Takoe ko3 pUIHEHT HHOIIBTPAINH U KaK OH OIpeernseTcs?
3) Kak onpeznensercs pacxof TEIIOTH HA BEHTHIAINIO?

4) Kak onpenensiercs pacxo TEIIOTHI Ha ropsiuee BogocHa0xeHue?
5) Kak crpourcst ro1oBo# rpauk Npog0JDKUTEIBHOCTH CE30HHOIM
TEIJIOBOW HATPY3KH O 3alaHHBIM 3aBHCHMOCTSIM

Pacxo/I0B TEIJIOTH! HA OTOILUICHNE U BEHTUIIAINIO OT HAPYKHOM
TeMreparypb?

6) 3aKpBITHIC U OTKPBITHIC CHCTEMEBI TeIUTOCHAOXeHu. [IpenmymecTsa
¥ HETOCTaTKH.

7) Ipu xakoi CTPYKType TEIUIOBOW HArpy3KH BO3MOKHO IPUMEHEHHE
OJIHO- M TPEXTPYOHBIX BOJSIHBIX CHCTEM

TEeIIOCHAOXKEeHNS?

8) KakoBo 3HaueHHE rpyIIOBHIX TEIJIOBBIX MOACTAHIMNA B BOJSHBIX
TEMJIOBBIX CeTAX?

9) [IpuBenuTE CXEMBI IPHCOCAMHEHUS OTOIIMTEIBFHBIX 1 COBMECTHBIX (C
TOPSIUM BOJOCHA0XKEHHEM) YCTAaHOBOK

10) HazoBuTe 0COOEHHOCTH 3aBUCUMOM M HE3aBUCUMOM CXeM
HPHCOEIUHEHNUS TEIUIONO-TPEOIAIOINX YyCTAHOBOK a00OHEHTOB

K BOJIIHOM TEIJIOBOH CETH.

11) Ha3HaueHne CMECUTENBHBIX YCTPOICTB B y371aX MPHUCOCTHHCHUS
OTOTHUTENBHBIX YCTAHOBOK K TEILIIOBOM CETH.

12) YkaknTe BO3MOXKHBIC CIIOCOOBI PEryTUPOBaHUSI TEILIOBON
Harpy3Kd U UX XapaKTePUCTHKH.

13) [epeuncnute 0COOEHHOCTH LEHTPATBHOTO, TPYIIIOBOIO, MECTHOTO
U MHAUBHUYaJIbHOTO PETYIUPOBAHHUSL.

14) OxapaxTepu3yiiTe METOABI IIEHTPAITFHOTO PETYIUPOBAHNUS?

15) Kaxk cTpowutcst TeMIepaTypHsIii rpa)uik 0 OTOMUTENEHON

Harpyske?




16) B uem 3aKirogaeTcss 0COOEHHOCTh IIEHTPAIBHOTO PEryIHPOBAHHS
10 COBMEIIEHHON Harpy3Ke OTOIUICHHS U TOPSIUEro

BOJIOCHAOKEHMS?

17) Kax cTpouTcst MOBBIIIEHHBIH TEMIEPaTypHBII rpaduk npu
Pa3HOPOHOHN Harpy3ke?

18) B ueM 0COOCHHOCTH IICHTPAIBHOTO PETyITUPOBAHUS 3aKPBITHIX U
OTKPBITBIX CHCTEM TEIIIOCHAOKECHUS?

19) B yeM cocTOHUT METOAMKA THAPABINIECKOTO pacyera
Pa3BETBICHHBIX TEIUIOBBIX CeTEer?

20) Ykakute 0COOCHHOCTH TIOCTPOCHHUS TThe30METPHUECKOTO Tpaduka.
21) Kax onpenensiercs paboduii Harmop ceTeBBIX HACOCOB BOJISHOM
TeruioBoi cetu? M3 Kakux ciaraeéMbIX OH COCTOUT?

22) 13 Kakoro YCIOBUS BEIOMPACTCS PACCTOSHUE MEXKITY
CEKIIMOHHUPYIONTIMH 33 JBIXKKAMH MariuCTPaIbHBIX TETUIOBBIX

cereif?

23) KakoBa OCHOBHA 11€J1b OJIOKMPOBKH CMEKHBIX MarucTpaeit
BOJSHBIX TEIUIOBBIX CeTeH?

24) Yto BXOJWUT B COCTaB IMAPABIMYICCKON XapaKTEPUCTHKU CUCTEMBI?
25) B yeM cOCTOMUT METOJ OCTPOEHUSI CYMMapHOH XapaKTepUCTUKU
TpyNIbl M NapajulelbHO BKJIIOYEHHBIX HACOCOB?

26) B ueM cOCTOUT METOJI TOCTPOCHHUSI CyMMAapHOH XapaKTePUCTHKH
TPYMIBl M TOCIEA0BATENHHO BKITIOUSHHBIX HACOCOB?

27) Yro Takoe rupaBiInyecKas yCTOHUNBOCTb CUCTEMBI
TeIIIOCHAOXKEeHNS?

28) C momoIsio Kakoro Kod(QuimeHTa mpon3BOIUTCS
KOJIMYECTBEHHAsI OLIEHKa TMAPABIMYECKON YCTOHYMBOCTH
A0OHEHTCKUX YCTAaHOBOK?

29) Yto Takoe HeHTpabHAs TOUKA TEIIOBOH CeTH?

30) C moMoIbI0 KaKoro ycTpoiicTBa MOAAEpKUBACTCS OCTOSHHOE
JIaBJICHHE B HEUTPAIbHON TOUKE?

31) Yto Takoe TUIpaBINYECKHH yaap B TeIuIoBoii cetn? Kakosa ero
MpUYHHA

32) Vkaxkure OCHOBHOE Ha3HAYEHHE TEIUIOBBIX TOJICTAHIIHI.

33) [IpuBeauTe NPUHUUINAIBHYIO CXEMY TPYNIIOBON MOACTAHIIMH
JKUJIOTO paioHa.

34) Ilepeuncnure OCHOBHbIE TPEOOBAHHUS NPEIbABIIEMbIE K
KOHCTPYKLHSIM TETJIONPOBOIOB

35) HazoBuTE COBpPEeMEHHBIC METOIBI 3AIUTHI ITOA3EMHBIX
TEIUIONPOBOAOB OT HAPYKHOH KOPPO3UH.

36) YkakuTe OCHOBHBIE METO/IbI 3aIIUTHI MOJ3EMHBIX TEMJIONPOBOIOB
OT KOPPO3HH.

37) B yem nipenmMyIiecTBa M HEMOCTATKU TETUIOMPOBOIOB B TIPOXOTHBIX
KaHaJlaX, HEIIPOXOAHBIX U OecCKaHAIbHBIX?

38) KakoBbl OCHOBHBIE TPEOOBAHUS K TETLTOM30JSIIIMOHHBIM
KOHCTPYKIIMSM TEIIONPOBOIOB?

39) KakoBbI 0CHOBHBIE TpeOOBaHHS K TpyOaM AJIS TEIIIOIPOBOIOB?
40) MeTouKa TEIIOBOTO pacueTa IEMEHTOB TEIIOBBIX CeTei?

41) B uem 3aximo4aeTcst METOJ, pacyeTa TEMIOBbIX IOTEPh U

k03¢ dunreHTa 3G HEeKTHBHOCTH TEIUIOBOI H30ISAIHAN?

42) Yto noHNMAaeTcs MoJ] aBapuel 1 4TO MOHUMAETCS MO OTKa30M
CUCTEMBI TerIocHa0XeHus?

43) Ha 1em 6a3zupyercsi METOJT OYyYaCTKOBBIX THAPABINICCKUX
UCTBITAHUH CETEH IJIs BBIBICHUS Y4aCTKOB, IOPaXKEHHBIX KOPPO3UE?
44) Tlepeuncaute METOIbI OOHAPYXKEHUS U JIUKBUIALNN Pa3pbIBOB U
HEIJIOTHOCTEH B TEIJIOBBIX CETSX.

45) YkaxuTe OCHOBHBIC BUJIBI THIPABIMYECKUX U TETIIOBBIX
WCTIBITAHUHN B TEIUIOBBIX CETSIX.

46) Kak npoBOsATCS UCTIBITAHUS TEIJIOBBIX CETEH HA FEPMETHYHOCTH?
47) B yeM COCTOUT METOIMKA TIPOBEIICHHS TEIJIOBBIX MCITBITAHUH CeTel
Ha MaKCUMAaJIbHYIO TeMIepaTypy?




KM2

DK3aMeH

OIIK-3-31;011K-3-
V1;0IK-3-B1;TTK-1
S31;TK-1-V 1;[IK-1-
BI

Bompocs! k 9x3aMeny

1. Kiaccuukanus cucreM TemiocHa0XeHUs.

2.3aKphIThIe BOASHBIC CHCTEMBI TEINIOCHAOXKEH!s. JJocTOnHCTBA 1
HegocTaTku. Croco0B! IPUCOSANHEHHS oTpeduTeneit k
3aKPBITBIM CHCTEMaM TEIUIOCHA0KEHHS.

3.OTKpBITHIE BOASHBIE CUCTEMBI TEIIIOCHA0KEeHUsL. JIOCTOMHCTBA U
HegocTaTku. CrlocoOBI IPHCOSANHEHHS OTpeduTeNnei K
OTKPBITHIM CHCTEMaM TEIIOCHAOKEHUS.

4.ITapoBble cucteMsl TemIocHatxeHus. JIoCTOMHCTBA M HEAOCTATKH.
Crioco0BI IprCOeANHEHNUS TOTpednTENeH K MapOBEIM

CHCTEMaM TEIIIOCHAOKECHUSL.

5.Bb100p TemIoHOCUTENS U CUCTEMBI TeriocHa0xeHusi. OCHOBHBIE
MNPEUMYILECTBA BOJBI KaK TEMJIOHOCHTEIS 110 CPABHEHUIO C

apom.

6.Knaccuukanust HeHTpaaTbHbIX KOTEIbHBIX.

7. TennoBoit pacuer KOTeNbHOU. JJI1 KaKuX XapaKTepHBIX PEXKUMOB
MPOMU3BOUTCS pacyeT TEIUIOBOI CXEeMBI KOTEIbHON?

8. IlpuHnunuanpHas TEIIOBas CXeMa BOAOIPEHHON KOTEIbHOM.
9.IlpuHnunuanbHas TEIUIOBas cXeMa JABYXKOHTYPHOU BOAOTpeHHOM
KOTEJbHOM.

10.0OcHOBHOE U BCLIOMOTaTeNFHOE 000PYJOBAaHHUE BOIOTPEHHBIX
KOTEJbHBIX.

11.IIpuHIMNMaNbHAs TEMIOBas CXeMa IPOU3BOJCTBEHHON MapoBOit
KOTENBHOH (0HOAeadpaTOpHAs CXeMa).

12 IIpyHuunuanpHas TEMIOBas CXeMa ABYXeaspaTOPHOI
[IPOU3BOJICTBEHHON NTAPOBOM KOTEIbHOM.

13.0cHOBHOE U BCLIOMOTaTeNbHOE 000PYJOBAHHE MAPOBBIX KOTEIBHBIX.
14.IIprHIMNAaNbHAs TEIUIOBas CXeMa KOMOMHHPOBAaHHON
(mapoBogoTpeitHOif) KOTETBHOM.

15.0cHOBHOE 1 BCIIOMOTraTebHOE 000pyI0BaHHE KOMOMHHPOBAHHBIX
(TapoBOJOTPEHHBIX ) KOTEIBHBIX.

16. KommoHOBKa 060pyIOBaHUS IIEHTPAIBHBIX KOTEIBHBIX
(BomorpeitHo#, mapoBoi, KOMOMHUPOBAHHOM ).

17. Mertoapl peryIMpoBaHus TEIIOBOI HArpy3KH.

18. TemmepaTypHbIi TpaduK ceTeBOH BOABI IPH KAYECTBEHHOM
peryaupoBaHHH.

19. ITocTpoeHune TemrepaTypHOro rpauka CeTeBOH BOABI IIPH
Ka4eCTBEHHOM DETyJIMPOBAHIH TEIUIOBOI Harpy3KH.

20. 3anauu ruapaBIndeckoro pacyera. OCHOBHbIE pacUETHBIE
3aBHCHMOCTH THAPABINYECKOTO pacdyeTa BOISHBIX TEIJIOBBIX CETEH.
JIvnelHOE ¥ MECTHOE MaJieHUE NaBJICHHUS.

21. CxeMBl B KOHOHUTYpaINH TETIIOBBIX CETEH.

22. ITse3omeTpuueckuii rpaduk. [IpyHINIBI €10 HOCTPOCHHS.

23. OcHOBHBIE TPEOOBAHUS K PEKUMY JIABJICHUN BOJISIHBIX TEIUIOBBIX
ceTel.

24. OnpeneneHue NapaMeTpoB CETEBBIX U MOAMUTOYHBIX HACOCOB.
25. O6opynoBaHue TEIUIOBBIX ceTell. Tpacca U Ipopuib
TEMJIONPOBOIOB.

26. KoHCTpyKI# TemmonpoBoaoB. OCHOBHBIE TPEOOBaHHUS,
IperbsSIBIsIEMBbIC K TEIUIONIPOBOAM.

27. Iloa3eMHbIE TEIIONPOBOABI: B MPOXOHBIX, HOTYMPOXOJHBIX U
HEMPOXOIHBIX KaHaJIaX.

28. beckaHalbHbIE TEIUIOMPOBOIBI.

29. HagzeMHBbI€ TEIUIONPOBOIBL.

30. OnopsI TEIUIOBBIX CETEH.

31. KomneHcanus TeMnepaTypHbIX YIIMHEHUH TEMI0NPOBOIOB. THIIBI
KOMIICHCaTOPOB.

32. LlenTpanbHble TeroBbIe MyHKTH. HasHaueHue.

33. Cxema UEHTPAJIbHOIO TEIUIOBOTO MYHKTA.

34. ITpubops! ¥ CUCTEMBI aBTOMATHYECKOTO PETYIHPOBAHIS OTITyCKa
TEMJIOBOH 3HEPTUH, IPUMEHsIEMbIE B IEHTPAIbHBIX TEILUIOBBIX
MyHKTaX

5.2. Ilepeuenn paGoT, BHINOJIHSE

MBbIX 110 TUCHHHIIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTHI

HazBanue
paboTsI

ITpoBepsiemble
HUHAUKATOPBI
KOMIIETECHIIUHN

Conep:xaHue pabOTHI

P1

Kypcosas pabora

OITK-3-31;011K-3-

ITo mucuHIUIMHE BBITIONHSETCS KypcoBasi paboTa.
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[IpumepHsIit TepedeHb TeM KypcoOBBIX paboT:

1) IIpoekt nmapoBoi MPOU3BOACTBEHHON KOTEIBHOM (TOILIUBO - Ta3,
Mas3yT, YroJb).

2) IIpoext BogOTrpeitHOi OTOMHUTENTBHOM KOTEIFHOH (TOILUTHBO - Ta3,
Mas3yT, yroJjb).

3) IIpoekT npon3BOICTBEHHO-OTOMHUTENBHOM KOTENBHOH (TOILIUBO - Ta3,
MasyT, yroJb)

4) IIpoexT TenIonoAroTOBUTENbHON yeTaHOBKH TOLI.

5) IIpoekT cucTeMbl TeIIOCHA0KEH S TpoMIpeanpusatus ot TILI.

6) IIpoexT cucTeMsI TeTUTOCHA0KEHHS IIPOMIIPEIIIPHATHS OT 3aBOJICKOM
apOBOU KOTENBHOM.

7) IlpoekT cucteMbl TermIocHa0) eHus KuIoro paiiona ot TOLL.

8) I[IpoekT crcTeMbl TEIIOCHA0KEHHSI KIJIOTO PallOHa OT BOJIOTPEHHOMN
KOTEIbHON

Lens BEIMOTHEHHS KypCOBOH paboThI 3aKmodaeTcsa B HOpMHPOBaHUU
3HAaHUI ¥ YMEHHUH, HEOOXOAUMBIX AT BBINOJIHEHHS PACUETOB U
OTIpeeIeHHsT MAaKCUMAIbHBIX TETUTOBBIX HAaTPY30K, TOPBIBAEMBIX
HCTOYHHUKOM TEIUIOTHI X CHCTEMOH TeIIOCHAOXKEHNUS, pacueTa
TEIUIOBON CXEMBI MPOU3BOACTBEHHOM MapoOBOH KOTENBHOMN U BEIOOpa
OCHOBHOTO M BCIIOMOTaTEJILHOTO 000pYJOBaHYs,

BBITIOJTHEHHS THIPABINIECKOTO PACUeTa 3aKPHITHIX BOSTHBIX TEIIOBBIX
CeTel.

3aiaHue Ha KypcOBYHO paboTy:

1) JIy11 ICXOMHBIX TaHHBIX BEITOJHAUTE PacdeT IO OTIPEAETCHHIO
KOJIMYECTBA TEIIOTHI, HEOOXOANMOT0 Ha OTOILICHHE,

2) Ilo paccunTaHHOMY KOJIMYECTBY TEIJIOTHI HOCTPOUTH IrpaduK
MPOJIOTKUTENBHOCTH TEIIOBBIX HArPy30K. BEIMOIHUTH

pacdeT roIOBBIX PACXO0B TEIUIOTHI Ha OTOIJICHHE, BEHTHUIIAIINIO
I'BC notpebuteneii.

3) [ 3a1laHHOM TEIUIOBOM CXEMBbI TPOU3BOJICTBEHHON KOTEIBHOM
MIPOM3BECTH pacyeT TEIUIOBOH CXEMBI ¢ OIpeeNIeHHEM HEOOXOIMMBIX
Pacxo/I0B TEIJIOBBIX 1 MAaTEPHUAIBHBIX IIOTOKOB HA TEXHOJIOTHIECKHE H
BHYTPHUKOTEIbHBIC HYKBI.

4) Ilo pe3ynbraTam pacyera TEIUIOBOH CXEMBI IIPOM3BECTH BBIOOD
OCHOBHOTO H BCTIOMOTATEIBHOTO 000PyIOBaHNS

KOTEJIBHOM: KOTJIOarperaTsl, Iea3paTOpHbIe YCTAaHOBKH, PEIyKIIMOHHO-
OXJIaJJUTEIIbHYIO YCTAaHOBKY, HACOCHOE 000py0BaHue (IIMTAaTENbHBIH,
TOJIMMATOYHBIN, KOHJCHCATHBII HACOCHI M HACOC CHIPOI BOJIBI).

5) BeImosHAUTE TEIIOBOM pacueTr nogorpenarens cereoi Boas! (IICB)
C omnpeJeNeHneM OBEPXHOCTU TEI00OMEHA U TIPOU3BECTH BBIOOD
cranaaptHoro [ICB

Tekymuit KOHTPOJIb 3a BEIIIOJTHEHHEM KypCOBOH pabOTHI
OCYIIECTBIsIETCS MpernoaBaTesieM IMyTeM MPOBEPKU pa3/iesioB B
COOTBETCTBUH C IJIAHOM BBITIOJTHEHUS.

KypcoBas paboTa, BEIIIOJHEHHAS! B COOTBETCTBUH C TPEOOBAHUAMUI
IpefoCcTaBIsAeTCs Ha Kadenpy Ut npoBepku. [IpaBuiasHO
BBIMOJTHEHHBIN KypcoBas paboTa noanexur 3amure. [Tyonudnas
3aIIUTa KypcoBOH paboThl IPEeyCMaTPUBAET JIOKIa 00ydaromerocs
IIPOAOIIKUTENBHOCTBIO 8-10 MUHYT.

B tekcTe cBoero moknana (BHICTYIUICHHUS) IPH 3aLIUTE MPOEKTA
00YJaIOIINHCS TOJDKEH OTPa3HUTh CIIEAYIOIINEe MOMEHTHI:
000CHOBaHKE BEIOOPA TEMBI pabOTEI;

eTIb PaboTHI,

conepxanue paboThl (TU1aH);

OCHOBHBIE PE3YJIbTATHI, TIOJyYCHHBIE B X0JI€ paOOTHI, BHIBOJIBL,
TIEPCIICKTHBEI IIPOJOIDKEHIS PabOTHI;

U3y4eHHbIE HCTOYHUKH;

OTBETHI HA 3aMEUaHUs, yKa3aHHbBIE B PELIEH3UU HAyYHOTO
PYKOBOJHTEIIS.

B npomecce 3ammuThl 00y4IarOMKHACS MOXKET HCIIOIB30BATH 3apaHee
3arOTOBJICHHBIE CXEMBI, TPa(UKH, THATPAMMBIL.

[Tpu 3amuTe paboThl 00yUaromeMycss HEOOX0IUMO UMETh TIpH celde:
TIPOBEPEHHBIH KYpCOBOH MPOEKT (C YCTpaHEHHBIMH 3aMEYaHHAMH);
PELICH3UI0 HayYHOTO PYKOBOIUTEINS Ha KYpCOBOM IIPOEKT;

TEKCT CBOETO BBICTYILUIEHHUS MIPU 3aIUTE KYpPCOBOTO MPOEKTA;
3a4ETHYIO KHIDKKY.

ITocne BeICTyIUICHNS 00yJaIOIIEMyCsl MOTYT OBITB 3a/1aHbI
JIONOTHUTEIbHBIE BOTIPOCHI, CBSI3aHHBIE C COMIEPKAHHEM KypCcOBOil




paboThI, OTBETHI HA KOTOPHIE BIUSIOT HA OKOHYATEIbHYIO OLIEHKY.
[TpumepHBIe BOIPOCHI IS 3aLUTHI KypCOBOH pabOTHI

1) O0oCHYHTE MPUHATHIC PEIICHHS B 3aBUCUMOCTHU OT THITA CHCTEMBI
TEIUIOCHA0KEHMSI, BETUUMHBI M BUAa PAaCYETHBIX

TEIUIOBBIX HArpy30K.

2) JlaiiTe mopoOHOE OMMCAHUE PUHIMITHATBHOW CXEMBI
CUCTEMBITEINTIOCHA0KEHHUS: UICTOYHHKA, TETUTOBBIX CETEH U
notrpeduTene

3) OnuinTe Ha3HAYCHUE U 0OCOOCHHOCTH IKCILIyaTaIllil 000PyI0BaHUS
TOII (neaspaTopoB, 6aKOB-aKKyMYJISATOPOB,

pereHepaTUBHBIX U CETEBBIX MOI0TpeBaTeIel, KOHACHCATOPOB,
CETEBBIX, MOAMUTOYHBIX, MUTATEIBHBIX U IPEHAKHBIX HACOCOB, ...);
4) Beienure JOCTOMHCTBA U HEJOCTATKU MPUHATHIX CXEM
MIPUCOCTMHEHSI TOTPEOUTENeH K TETUIOBBIM CETSIM.

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble 15 IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

OK3aMeHaIMOHHBIHN OWJIET IO JUCIUIUIMHE BKJIIOYAET B ce0s 1Ba TEOPETHUECKUX BOMPOCH U 3a1ady MO TeMaM, H3JI0KEHHBIM B 4
pasnene gannoit PITJI. buners! xpansrcs Ha kadenpe U yTBEpaK/ICHBI €€ 3aBEIyIOIIHM.

ITpumeps! 3a1au Ha SK3aMEH:

1) Omnpenenuts TEIIOBYIO HATPY3KY OTONHTEIBHOHN YCTAaHOBKH U TEMIIEPATypy BO3IyXa B OTAIUIMBAEMBIX ITOMEIICHHUSX,
npu W=13800 Ix(c*K), npu remnepatype terionocurenst 80°C u u Temnepatype HapyxHoro Bo3ayxa —2°C. PacueTHble JaHHbIE
OTOIUTENILHON YCTaHOBKH JXHIIOTr0 foMa: 74,1 MJIx c, Temrieparypa Ha BBIXOJE TeIiooOMeHHuKa 64,5°C, TeMnepaTypa Ha BX0zie
80°C , pacuerHas TeMneparypa HapyxHoro Bo3ayxa —35°C. Koapdunment cmenenus 2,2. PacueTnast BHyTpeHHSS TeMIlepaTypa B
nomeniennu 18°C. OTonurenbHas yCTaHOBKA MPUCOEUHEHA K TEIJIOBOH CETH MO 3aBUCUMOI cXeMe.

2) OmnpenennuTs ONTHMaIbHEIEC 0 MHHUMYMY TEIDIONOTEPH JUTS JKHJIOTO 3aHMSA Ha-pYyKHBIM o0BbeMoM V=200 Teic.M3, a
TakoKe 3HAYCHHE YJEeTbHON TEIUIONOTEPH IIPH ONTHMAIIBHEIX pa3Mepax. McxomHble qaHHbIe: cpeaHnil KoddhUunnueHt
TEIUIONepeJaul BepTUKAJIbHBIX orpaxae-uuiil,5 B1/(M2*K); skBuBaneHTHbII KO3 PULIMEHT TermIonepenau TOpu30HTaIbHBIX
orpaxaenuiil Br/(M2*K); B rutane 31aHust iMeeT GopMy MPSIMOYTOJIbHUKA C OTHOLICHHEM cTOpoH 10.

3) Omnpenenuts pacxof TeIUla Ha BEHTIWIAIMIO C PELUPKYISIIUEH 10 yKPyMHEHHBIM H3-MEpHTENIsIM. MecTo pacHonoKeHus
— . OpenOypr. PacuerHas Temneparypa HapyKHOTO BO3JyXa JUI CHCTEM BEHTWIISILIMK C peLUpKyIsiunelt npuanmaercs -10 °C.
PacuerHas TemMmepartypa Bo3ayxa BHYTpH OTaruiiBaeMbIx momernnenuit 18 [1C. O0beM 31aHus 1Mo HapyKHBIM pa3Mepam 50 Tric. M3.

4) OnpenenuTts pacxoj Teria s TEXHOJIOTUYECKUX HYXKJ OTIYCKAaeMOTO HACBIIIEHHOTO Mapa. Pacxoj HacklIIeHHOTO mapa
Ha TeXHOJIOTHYecKue HYXbl 11,1 kr/c. JlaBneHne HachIIEHHOTO Tapa y motpeouresst 5*105 [Ma. PacdeTHas qyvuHa mapomnpoBosa
2,5 kM.

KOMHLEOTepHOC TECTUPOBAHUC

Yro Takoe CHCTEMA TEIIOCHAOKEHUS?

KOMILJIEKC YCTPOICTB, MPOU3BOSIIUX TETJIOBYIO SHEPTHIO U MEPEJAIOIIUX €€ B BUJIE TEN-TOHOCUTENS (BObI, BOASHOTO Mapa Win
TOPSIYEro BO37yXa) MOTPEOUTEITIO

CHCTEMa TETUIONPOBOIOB C TEIUIOHOCUTETIEM

TOLI, napoBble U BOJOTPEHHBIE KOTETIbHBIE

M3 9ero moJIHOCTHIO COCTONUT CHCTEMA OCHTPAJIN30BAHHOT'O TeIIoCHa0KeHus?
TCTIJIOBBIC ITYHKTHI U a0OHEHTCKHE YCTaHOBKHU

HOTpCGI/ITeHl/I, HUCTOYHHK TCILIAa U TCIIJIOBBIC CETU

Y4aCTKH TCIJIONPOBOAOB

Ha xakux AByX OCHOBOIOAraloUiX NPUHIKIAX TOCTPOEHA TeIUIO(UKAIIMOHHAS CHC-TeMa [IEHTPaTM30BaHHOTO TeIIOCHA0KEHUS?
JIELEHTpaIN3alusl U MPOU3BOJICTBO TEIIOTHI

[EHTPaTFHOE MPOU3BOCTBO W IOTPEOJICHHIE TOPSICH BOIBI U Mapa

HEHTpaTU3aus 1 KOMOMHUPOBAHHOE MMPOU3BOICTBO TEILUIOBON U AIIEKTPUIECKON SHEPTHH

YT0 Takoe ¥ B KAaKHX €IMHULAX OIPEAENATCS TEIIOBask HarpysKa?

MOTPeOHOCTH JTFO00TO TEINIOBOTO NOTPEOUTENS B TEINIOBOH SHEPTHH B AWHUITy BpeMeHH B BatTax (BT, kBT, MBT)
MIPOU3BOJICTBO TEMJIOBOH dHepruu B Jlxxoynsax (Jx)

nepezaya TEIUIOBOH SHEPTUM OT HCTOYHUKA K noTpeburento B [xoyimsax (Jx)

Buzs! TemnoBsIX HArpy30K M0 00mel KiIacCH(pUKAIIMN 1 U3MEHEHUH BO BPEMEHH
LEHTPAIU30BaHHAs U ACUEHTPAIU30BaHHAs

CE30HHAs M KPYIIIOTOAUYHAs

KOMMYHaJIbHAsl U TEXHOJOTHYECKAs

UTO OTHOCHTCS K CE30HHOM TEIIOBOM Harpyske?




ropsiuee BOJOCHA0KEHHE
Harpy3ka Ha POMBIIUICHHBIC HYXIbI
Harpy3Ka OTOIUICHUS M BEHTHIISIIIAN

Bunp! TennoBsIx ceTell 0 CTENEHU OTKPHITOCTH
3aKPBITHIC (3AMKHYTHIE) M OTKPBITHIE (PA30OMKHYTHIE)
MapOBBIE U BOJSTHBIE

OJIHO, ABYX H TPEXJIUHEHHBIE

MuHuManbHOE YUCII0 JUHUN U1 3aKPhITON TEMIOBOM CeTH
OJ/IHa — I1apoBasi UM BOJIHAsS

JIBE - TIOAAoasi 1 o0paTHast

TPH — BOJSIHASA, TApOBas U 00OpaTHas

Bunb! npoknanky TEIIOBBIX ceTel

BO3/yIIHAs U 0€3BO3AyIIHAS

MO3eMHAs ¥ ITOABOIHAS

no3eMHast (KaHaubHAsI M O€CKaHANbHAs) U Ha[3eMHAs

B 3aBHCHMOCTH OT UCTOYHMKA IPUTOTOBJICHUS TEIUIA PA3JINYAIOT CHCTEMBI TEIIOCHAO0KEHHS:
[IEHTPAIIN30BaHHbIC U ICICHTPAIN30BaHHbIC

OJHOTPYOHBIE U MHOTOTPYOHBIE BOASHBIC

MHOTOCTYIIEHUYAThIC U OJTHOCTYIICHYAThIE

BOJISTHEIC M [TapOBEIE

BOJISTHBIE, TAPObIC M Ta30BEIC

BogstHble cucTeMbl 1I0 criocoOy 1ojia4uu BOJIbI Ha ropsiuee BOJOCHA0KEHUE ISIISIT Ha :
MHOTOCTYIIEHYATHIE ¥ OTHOCTYIICHYAThIe

OTKPBITHIE U 3aKPbITHIC

LEHTPAIN30BaHHbIC U JACLECHTPATM30BaHHbIC

BOJISTHEIC M [TApOBEIE

OIHOTPYOHBIE 1 MHOTOTPYOHBIE

CxeMBbI IPUCOETMHEHNSI MECTHBIX CHCTEM OTOILICHHS Pa3IM4atoTCs:
3aBHCHMBIC U HE3aBHCHMBIE

OJHOCTYIICHYAThIe ¥ MHOTOCTYIICHYAThIE

HapoBbIC U BOASHbIE

OIHOTPYOHBIE 1 MHOTOTPYOHBIE BOJISTHBIE

OIHOTPYOHBIEC 1 MHOTOTPYOHBIE TAPOBEIC

B 3aBucHMBIX cxemMax NMpUCOeIMHEHHS TEITIOHOCUTENb TTOCTYIAET :
HETOCPEICTBEHHO M3 TEIUIOBBIX CETEH B OTOMUTENHHBIE TPHOOPHI
U3 TEIUIOBOM CETH B IIOJIOTpeBaTeNb

13 MOAO0TPEBATENS B TEIUIOBYIO CETh

HEINOCPEICTBEHHO M3 TEIJIOBBIX CETEH B aKKyMYJISATOD
HEIOCPEICTBEHHO U3 TEIJIOBBIX CETEll B CMECUTEINbHBIN y3el

CucTeMbl ropsiuero BoI0CHa0XKEHHUS 110 MECTY PACIIOJIOKEHNS NCTOYHUKA Pa3/IelsIOTCS Ha!
C €CTECTBEHHOM! LIUPKYJIALUENH U ¢ IPUHYAUTEIbHON LIUPKYIALUEH

LEHTPAIU30BAHHBIE U JCLEHTPAIN30BAHHBIC

C aKKyMYISITOPOM U 6€3 akKyMyJsTopa

OTHOTPYOHBIEC ¥ MHOTOTPYOHBIE

BOJISIHBIE U [TAPOBbIE

PerynupoBaHue TEIIOBOM HArPY3KH MO MECTY PErYIMPOBAHUS PA3IHYAIOT !
[IEHTPAIIEHOE, TPYIIIIOBOE, MECTHOE

KOJIMYECTBEHHOE U KaUeCTBEHHOE

ABTOMAaTHYECKOE U Py4HOE

ITHEBMATHYECKOE U THIPABIIIECKOE

HPSMOTOYHOE U C PEIUPKYIIAIIEit

KauecTBeHHOE perynmupoBaHHe TEMIIOBOH Harpy3KH OCYIIECTBIIAETCA:
U3MEHEHUEM TEMIIEPATypbl TEINIOHOCUTENS IIPU IIOCTOSIHHOM PACX0/e
U3MEHEHUEM PACX0a TEINIOHOCUTENS IIPU IIOCTOSHHOU TEMIIEPaType
IIPOILYCKAMH I0Ja4y TEIUIOHOCUTEA

M3MEHEHHEM TnaMeTpa Tpyo

U3MEHEHUEM JABICHUS TEIIJIOHOCUTENS




I'psi3eBUKH, 371€BaTOPEI, HACOCHI, OJJOTPEBATENH SBIISIOTCA 000PyTOBAHUEM:!
ITTII

MTII

TEIUIOBBIX KaMep

To1

KOTEJBbHON YCTAaHOBKH

3amaueil THIPaBIMYECKOTO pacueTa TEIIOBBIX CeTel SBISEeTCs:
OIpeeIeHHE MOTEPh TEIIOTHI

oTIpezieieHre THaMeTpa TPYO U MOTeph JaBICHUS
oTpeieNieHre CKOPOCTH IBMYKEHHSI TETNTIOHOCHTEIIS
OIpezieieHHe MOTEPh PacX0a TEIUIOHOCUTEIS

pacyeT TerIoBOH Harpy3KH

Iotepu paBneHus MpU IBIKEHUH TEIUIOHOCUTEIIS IO TPyOaM CKIIaIbIBACTCS 3 :
HOTEPh JABIEHUS HA TPEHHUE U MECTHBIE CONPOTHBIECHUS

MIOTEPh HAIlopa Ha TypOYICHTHOCTD ABHKCHHS

NOTEPb TEIIOTHI IPU TPEHUH

MOTEPh TEIJIOTHI YePe3 U30JISLIMOHHBIN CIIOM

HOTEPH TEMIOHOCUTENS

IIse30meTpudeckuii rpad K MO3BOJISET ONPEAEIUTE:
HpesieNIbHO JIOMYCTUMbIE HAMOPBI

JTaBJICHUE FUIH HATIOP B JIFO0OH TOYKE TEIIOBOH CETH
CTaTUYECKUN Hamop

HOTEPH TEIIOTHI IPU ABMXKEHUH TEIIOHOCUTENS
JUaMeTp TpyoonpoBoaa

Kommnencarus TemnepaTypHbIX YUIMHEHHH TPYO IPOU3BOIUTCS:
HOJBHXHBIMU OIIOPaMH

HEMOABHXHBIMH OIIOPAMU

KOMIIEHCATOpaMH

3al0pHON apMaTypoi

HOJNUTOYHBIMU HACOCAMH

TertoBble epeMelIeHns TEIUIONPOBOI0B 00YCIOBIICHBL:
JMHEHHBIM yIJIMHEHUEM TPYO NMpU HarpeBaHUU
CKOJIBKEHUEM OTIOP IPH OXJIAXKICHUH

TPEHHEM TEIJIONPOBOIOB IO OTIOpe

CTaTUYECKUM HAToOpOM

MOTEPSMHU TETUIOTHI IPU JBUKEHUH TETUIOHOCUTEIS

IIpoxoHbIe KaHAJIBI OTHOCSTCA K CIIEAYIOLIEMY THITY IPOKIAI0K:
HaJI3eMHON

[MOI3EMHOM OeCKaHAIBHOMI

MMOI3¢MHOM KaHAIIbHOM

BO3yIIIHOM Ha MayTax

ITOJIBOTHOM

KananbHble mpokIaaKy TEIONPOBOIOB NPEAHA3HAUEHBI JJIS:

3aIIUTHI TETLIOMPOBOIOB OT BO3/IEUCTBUS TPYHTA U KOPPO3UOHHOTO BIUSHUS TOYBBI
3aIUTHI TEIUIOTPOBOIOB OT BO3ACHCTBHS aTMOC(HEPHBIX 0CATKOB

3aIIXThI TEIJIONPOBOJOB OT NOTEPh TEIJIOTHI

KOMIIEHCAIlUU TEMIIEPaTypHbIX YAJTUHEHUH TpyO

LUPKYJSALHUH TETTTOHOCUTEIS

IIpu npokiaake B OXHOM HAIPaBICHUH He MeHee 5 TpyO MPUMEHSIOTCA:
HENPOXO/IHbIE KaHAJIbI

MPOXOJTHEIE KaHAIIBI

HOJYIIPOXOJHBIC KaHAIBI

CTaJIbHbIE TPYOBI

IIACTMACCOBBIC KaHAJIBI

ITo mpuHIUITy pabOTHI BEICOKHE CTOWKH MOAPA3AENIAIOTCS Ha:
JKECTKHE, THOKHE U Kauarolrecs

BEPTUKAJIbHBIE, TOPU30HTAJIbHBIE

OJIHOBETBEBbIE, IBYXBETBEBbIC

BOJISTHBIE U [TApOBBIE




OIHOTPYOHBIE U MHOTOTPYOHBIE

Ha3znauenue TernoBoi n30ysum:

3alUTa OT BO3ACUCTBUS IPYHTA

YMEHBIIIEHHE TeMJIOBBIX TOTePh

nojjep>kaHue THAPABINYECKOTO PEXKUMA TEILUIOBOH ceTn
KOMITCHCANNS TEMITePaTypHBIX YIITHHEHHH TpyO

3aIUTHI TEIJIONPOBOAOB OT BO3ICHCTBHS aTMOC(HEPHBIX 0CaIKOB

TerIon30AIMOHHBIE MATEPHAITBI TOJDKHEI 00I1a1aTh:
BBICOKHMH TEILUIO3AI[UTHEIME CBOHCTBAMH

BBICOKUM KOA(PULUEHTOM TEITONPOBOAHOCTH
KOPPO3HOHHO- arpeCCUBHBIMU CBOHCTBAMHU

HI3KUMH TEIJI03AIUTHEIMI CBOHCTBAMH

BBICOKHMH MEXaHUYECKUMH CBOHCTBaMH

AHTUKOPPO3HOHHYIO 00pab0TKy HaPYKHOM TOBEPXHOCTH TPYO MpH TeMmeparype Tern-ioHocutens 10 150° C mpousBosT:
OUTYMHOM TPyHTOBKOH

OeH3MHOM

OpPraHUYECKUMU PACTBOPUTEISIMU

MUHEpaIbHOU BaTON

JIOOBIM TEITON30JSIIUOHHBIM MaTEPHaIOM

TermoBbIe TOTEPU B TEIUIOBBIX CETSIX OBIBAIOT:
JIMHEWHBIEC U MECTHBIC

B OKPY)KAIOLIYIO Cpey uepe3 TeIIOU30JIILIHI0
TU/IPABIMYECKUE U CTATUYECKHE

aBapuitHbIe U 0a30BBIE

HEMpepPBIBHBIC U IEPUOTUUECKIE

K ocHoBHOMY 000pynoBanmro TOI] oTHOCSATCS :
HACOCHI U TTOJIOTPEBATEIH

Temionposoasl u POY

KOTEJ U TypOrHa

LTI u MTIT

TETJIOBBIE Y3116l U A00HEHTCKHE BBOBI

BO}]OHO}IFOTOBK& JJIs1 TCITJIOBBIX CeTEH BKITFOYACT CJICAYIOIIUEC OIICpaluu:
MCXaHHYCCKOC (bI/IIIBTPOBaHI/Ie

OCBCTJICHUEC, YMATYCHUEC, A€adpalinis

pereucpanus NOHUTOB

B3PBIXJICHUC U OTMBIBKA HOHUTOB

pereucpand 1 OTMbIBKa HOHUTOB

HcnbITaHns TEIIOBBIX ceTel OBIBAIOT:
MIEPBUYHBIC U TJIAHOBBIE

HaJIaJI0YHbIE U aBapUiiHbIE

ITyCKOBBIE U AKCILTYyTAIlMOHHBIE
HEeNpepbIBHbIE U IEPUOIUYECKUE
JIETHHE U 3UMHHUE

3agadeil HaJa K1 TETJIOBBIX CETEH SBIISICTCS:

o0ecIeyeHHE PACUCTHOTO PACTIPEACIICHHS TEILIOHOCUTENS y BCEX MOTPeOHTENeH
oIpeieieHHe IIOTHOCTU M IIPOYHOCTH TPYOOIIPOBOIOB

oTpeneNieHre TIOTePh Teria

KOMITCHCAIIUS TEMIIEPATYPHBIX YIJTHHECHUN TPyO

obecrieueHue 6e3aBapHIHON SKCIITyaTallud TEIJIOBBIX CeTeH

Jnst TennocHaOXeHns MOTpeOUTeNei NCTIONB3YIOTCS TETUIOHOCHTEIH:
BOJIa ¥ BOASHOM nap

JBIMOBBIE I'a3bl

UHEPTHBIE Ia3bl

neperpeTsiil nap

ropsiauil Bo3ayx

JUTITENBHOCTh OTONUTENBHOTO CE30HA 3aBUCUT OT:
MOIIHOCTY CTaHIIUU
KIIMMaTHYECKUX YCIOBUHI




TEMIIEPATYPhbI BO3JyXa B IOMCIICHUAX
TEMIICPATYpPhI TCINIOHOCUTEIIA
MOTEPh TCIJIOTHI TCIINIOHOCUTECIIA

CucreMa IeHTPaIM30BaHHOTO TEIUIOCHA0KEHUS BKIIIOYAET B ceOs:
WCTOYHHK TEIUIOTHI, TEIJIOMPOBOIbI, TEIIJIOBBIC ITYHKThI

WCTOYHHK TETUIOTHI, TOTPEOUTENH

IITII u aboHEeHTCKKE BBOIBI

MTIT u IITII

KOTEI ¥ TypOuHY

Ilo xapakTepy UMPKYJIALUH PA3JIM4alOT CUCTEMbI OTOILICHU:
C €CTECTBEHHBIM U IPUHYIAUTEIBHBIM JIBUKEHUEM BOJIbI
OTKPBITBIE U 3aKPBIThIE

LEHTPAIU30BAHHBIE U JICLEHTPAIN30BAHHBIC

BOJISIHBIE U [1APOBBIE

OIHOTPYOHBIE 1 MHOTOTPYOHBIE BOJISTHBIE

M3MmeHeHne TeMiepaTypsl TEIIOHOCUTENLS IIPU IIOCTOSIHHOM €I0 PacX0/¢e OTHOCUTCS K METOLY PETYJIMPOBaHMs TEIIOBOM HAIPY3KU:
KOJINYECTBEHHOMY

IIPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIJIOTOAUYHOMY

M3meHeHne pacxoia TEIUIOHOCUTENIS IIPU NOCTOSIHHOM €ro TeMIIEpaType OTHOCUTCS K METOy PErylIMpOBaHus TEIUIOBOM HAIPy3KHU:
KOJINYECTBEHHOMY

IIPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIJIOTOAUYHOMY

B He3zaBHCHMBIX cxeMax MPUCOCANHEHU S TEHNIIOHOCUTEIIb MOCTYNACT
HEITOCPEACTBCHHO U3 TEIUIOBBIX CETEH B OTOMUTENBHBIC TPHOOPHI
13 TEIUIOBOM CETH B MIOJIOTPEBATENH

13 TIOJIOTPEeBATENs B TEMJIOBYIO CETh

HEMOCPEACTBCHHO U3 TEIJIOBBIX CETEH B aKKyMYIISITOP
HEMIOCPCACTBCHHO U3 TCIIJIOBBIX ceTeill B CMECUTENBHBIN y3¢ia

B onHOCTYNEHYAThIX CHCTEMaX TEIUIOCHA0KEHHS TOTPEOUTENN IPUCOSAUHSIOT:
HEMOCPEACTBEHHO K TEMJIOBBIM CETSIM

k L{TIT

k MTII

K KOTEITbHOH yCTaHOBKE

K TEMJIOBOMY Y311y

CereBast BOJIa HCIIOJIB3YETCsI KaK Tperolias cpefa Ui HarpeBaHus BOJIONPOBOAHOI BOABI B:
OTKPBITBIX CUCTEMAX

3aKPBITBIX CHCTEMaX

MapoBbIX CUCTEMAX

OJIHOTPYOHBIX CUCTEMax

MHOTOTPYOHBIX BOJSIHBIX CHCTEMaX

OHI/IH 1 TOT 7K€ TCIVIOHOCUTECIb HUPKYIHPYET KaK B TCIJIOCETH, TaK U B OTOMUTEILHOU CUCTEME
B 3aBUCUMBIX CXEMaX NNPpHUCOCIUHCHHUA

B HE3ABUCUMBIX CXEMaX IMPUCOCANHECHU

B OTKPBITBIX CUCTEMAX

O,E[HOTpY6HBIX CUCTEMaxX

MHOFOpr6HBIX CHUCTEMAX

Jnst perynupoBaHust TEMIIEPaTyphl BOJBI B I0JIAI0IIEM TPYOOIIPOBOIE TEIIOCETH YC-TaHABIHBAIOT:
TPSI3EBUKA

HOJOTPEBATENN

3IIeBATOPHI

HOAITMTOYHBIC HACOCHI

KOHJICHCATOCOOPHUKH

ITocToSIHCTBO pacxo/a BOAbI 00ECIICUHBACTCS:




perynsTopamMu pacxoza
PEryIsITOpaMH TEMIIEPaTYPhI
JPOCCETbHBIMH Iai0aMu
MOJIOTPEBATEISIMH
JIIeBaTOpaMu

[IlepoxoBaTocThIO TPYOBI HA3BIBAIOT:

TypOYJICHTHBIH PEXXUM IBHKEHHS TEIUIOHOCUTEIS

BBICTYIIbI 1 HEPOBHOCTH, BIUSIOLINE HA JIMHEHHbIE TOTEPH aBICHUS
THIPaBIMYECKUAE COMPOTHUBIICHAS

MOTEPH Haropa Ha THPABIHMYECKUE COMPOTUBIICHUS

HOTEpU TeMIEPATYPbI TEIUIOHOCHTEIS

JlaBneHue, BrIpa)K€HHOE B JTMHEWHBIX €IMHUIIAX U3MEPEHHMSI, HA3bIBACTCS:
TUAPOIMHAMUYECKUM JaBICHUEM

MbE30METPUUECKUM HATIOPOM

T€OMETPHYECKUM HATlOpOM

CTATUYECKUM JaBJIEHUEM

HM30BLITOYHEIM JaBJICHHEM

IIpenensHO AOMYCTUMBIN HAMOP JJIST YyTYHHBIX PaldaToOpoB:
80 m

140 m

60 M

20m

200 m

ABapuifHas IMOIIHUTKA B 3aKPBITHIX CHCTEMaX TEIUIOCHA0KEHHS TIPeIyCMaTPHBAETCs B pa3Mepe:
2%

12%

22%

90%

33%

I'ippaBIMYIecKIM peKUMOM TEIIIOBBIX CETEH ONpeAeNseTcs:

B3aMMOCBS3b MEX/y TEMIIEPaTypOil TeIIOHOCUTENS H €r0 PacXo oM

B3aMMOCBSI3b MEX/y PACX0JJOM TEIUIOHOCHTENSI ¥ JaBJICHUEM B Pa3iIMYHBIX TOUKAX CHCTEMbI
B3aMMOCBS3b MEK/y PACXOJJOM TEIUIOHOCHUTENSI ¥ €T0 CONPOTUBIICHHEM

THAPABINYECKUE CONIPOTHBICHHS

K02()(PUIIMEHTOM TEIIONPOBOAHOCTH

Pacder rugpaBIHIecKkoro peKiuMa CBOIUTCS K OTPEEITICHHIO !
MOTeph AaBJICHUS TIPU U3BECTHBIX PACX0Jax BOJBI

PacxoI0B BOJBI IPH 33IaHHOM IaBJICHUU

COTIPOTHUBIICHUS CETH

k02 puIHeHTa TeIONPOBOAHOCTH

MOTEPh TEIIOTHI TEINIOHOCUTEIS

PenyknmonHo-oxmaautensabie yeraHoBku (POY) cimyxat ms:
[10/10rpeBa CETEBOI BOIbI

BBIPAOOTKH OCTPOro Mapa

CHIDKEHHUSI JIaBJICHHS M TEMIICPaTyphl OCTPOTO Iapa

3aIIUTHI TEIUTOMPOBOIOB OT BO3ACHCTBISI aTMOC(EPHBIX 0CAIKOB
UPKYJISIMA TETUIOHOCHTEISI

ITapoBbie KOMIpPECCOPHI CITYKAT AJIS:

TIOBBIIICHHS JABJICHUS TIapa

MOBBILICHHS TEMITEPATYPHI Mapa

MTOHIKEHUS IaBJICHUS 1apa

obecriedeHus! MUPKYISIIH TETIOHOCHTEIS

3alIUTHI TEIIONPOBOAOB OT BO3/AEHCTBHS aTMOC(HEPHBIX 0CAIKOB

Jeaspanyst npeqHasHadeHa JUist:

yIaJIeHUs U3 BOABI PACTBOPEHHBIX COJEH

yaaJleHus U3 BOJbI TpyOOIMCIIEPCHBIX PUMEcei
yIaJleHHUs U3 BOJIbI KUCIIOPOJIa U YIIIEKUCIIOro rasa
yIaJeHus U3 BOABI HakuneoOpazoBarTenen
CHIDKEHHMS JaBJICHUS M TEMIIEPaTyphl OCTPOTO mapa




CucTeMa OTOIUICHHS MOIYYaeT TEIIO0 HE3aBUCUMO OT CHCTEMBI TOPSUEro BOIOCHAO-)KCHUS TIPH:
CBSI3aHHOM MoJIaue

CMEIIaHHOM I101a4e

HE3aBHUCHUMOM II0Jaue

3aBUCUMOM Mogave

HOpMaJIbHOHU Tojaue

CxeMbl c6opa KOHJZCHCAaTa B IIapOBBLIX CUCTEMAX OBIBAIOT:
OTKPBITBIMU U 3aKPBITBIMHU

MapajuiIeIbHBIMHU U TOCIICA0BATCIbHBIMI

MNpsAMOTOYHBIMU U IPOTUBOTOYHBIMU

3aBUCUMBIMU U HE3aBUCUMBIMH

MPAMOTOYHBIMU U CMCINAHHBIMHU

Jns nojnaepaaHus 3aJaHHBIX TapaMeTPOB TEMIOHOCHTENS, MOCTYMAIOIIEr0 B CUCTEMBI OTOILIEHUS, TOPSAYETro BOJOCHAOKEHUS
TEIIOBBIE ITyHKTHI OCHAIIAIOTCS:

KOHJICHCATOCOOPHUKAMHU

CMECHTENIbHBIMU HacOCaMU

aBTOMATUYECKUMH PETYNATOPaMU

TpSI3eBUKAMH

3allOpHOU apMaTypou

Perymnsaropsl, paboTaromye ¢ HCIOIb30BaHHEM TIOCTOPOHHETO HCTOYHHKA SHEPTHH, HA3BIBAIOTCS:
peryisTopamMu JaBlIeHUs

pEeryJsaTopaMu TeMIIEPATypPbl

00paTHBIM KJIaTaHOM

peryisaTopaMy IpsMOro JeHCTBUS

peryisTopaMy HENPSAMOIO ACHCTBUS

CucTeMBbl TOpsYero BOJIOCHA0OKEHHS , COCTOSIIIE TOJIBKO U3 MOJAOIINX TPYOOIIPOBOJIOB, HA3BIBAIOTCS:
KOJIBIIEBBIC

3aKpBITHIE

LUPKYJISALMOHHbIE

TYIIHKOBBIE

HEHTPAIN30BaHHbIC

COBOKyHHOCTL MepOl'[pI/ISITI/II\/'I 110 UBMEHCHUIO TCIVIOOTAa4Yu HpI/I60pOB B COOTBETCTBHHU C UBMCHCHUEM HOTpe6HOCTI/I B TCILJIE
HarpeBacMbIX MU CPEI, HA3BIBACTCA:

peryaupoBaHueM OTILYCKa TeIula

AKKyMYJIHPOBaHHEM TeIUIa

OTIPECCOBKOM CHCTEMBI TEIIOCHA0KEHUS

MPOMBIBKOH CHCTEMBI TETJIOCHAOKEHUS

UCIIBITAHUEM CHCTEMBI TEIUIOCHAOKECHHS

VKJIOH TETUTOBBIX CeTel Ha ydacTKaX JOJDKEH MIPHUHUMATHCS:
ue 6oxee 0,002

0,2-0,8

He meHee 0,002

HE UMEeEeT 3HaUYEHUS

He 6oxee 0.05

Jis cOopa BIlary B MOHIDKEHHBIX TOYKAX TPACCHl YCTPAaUBAIOT:
MPUSMKHI

BO3IyITHUKH

HU3KHE OTIOPHI

CaJbHUKOBBIE KOMIIEHCATOPBI

KaMepbl

TeHHOHpOBO,HLI HpOKJ'Ia,Z[bIBaeMLIe 6eCKaHaJIBHI>IM CHOC06OM, B 3aBUCHUMOCTH OT xapaKTepa BOCHpI/ISITI/IH BCCOBBIX Hany30K
HOAPA3IENAIOT Ha:

MOJIA0IINE U 00paTHBIE

OETOHHBIE U JKEJIE300E€TOHHBIE

MaFI/ICTpaHLHLIe U MCCTHBIC

MOHOJIUTHBIE U 3aCHIITHBIE

pasrpy>KEHHBIE U HEPA3TPYKEHHEIE

Io mpuHIUITy paboTHI KOMIIEHCATOPBI HOAPa3IeNAI0TCS Ha:




ruOKHe ¥ BOJHUCTHIE IAPHUPHOTO THIIA

CallbHUKOBBIE M JIMH30BbIE

OCEBbIE U paiuaJIbHbIC

[OJIBU>KHBIE U HETIOABHIKHBIE

C MpeNBapUTENILHON PACTSHKKOM U 0€3 MpeaBapUTEIbHON PacTKKI

Jlns BocTIpHATHS YCHIIHIA, BOSHUKAIOIINX B TEIUIONPOBOJIAX, M MEPeladil X Ha HECYIINe KOHCTPYKIIUH WM TPYHT YCTaHABIMBAIOT:
OTIOPEI

KOMIIEHCATOPbI

3alOPHYI0 apMaTypy

KOHJICHCATOCOOPHUKH

KOJIOALBI U MTPUSIMKH

Jis 3akperuieHus TpyOOIpoOBoOAa B OTACTBHBIX TOYKAX M BOCTIPUSTHS YCHITH, BO3HUKAIOIINX Ha yIacTKaX, MpeIHa3HAUCHBI:
JKeJIe300€TOHHBIE KaHaIbI

KOH/ICHCATOCOOPHUKH

KOMIICHCATOPbI

TIOJIBMYKHBIE OTIOPHBI

HEIOIBIKHBIC OITOPBI

B pesynbrare B3anMoIeHCTBIS MeTalIa C arPECCHBHBIMH PACTBOPAMHU TPYHTA BO3HUKAET:
JIEKTPOXUMHUYECKAs] KOPPO3HS

XUMHYECKass KOppo3us

TEeIJI00TAa4a OT TETUIOHOCHTEIIS

TEIJIONOTEPH

TeMIIepaTypHOe YUIMHEHNE MeTallia

3amayeil ruIpaBIMYECKOro pacyeTa TeIIOBBIX CETel SBIsIeTCS:
OIMPEACIICHNUE TCIJIOBBIX NMOTEPH

OIpeieieHHE MOTEPh NABJICHHUS TEIIOHOCUTEIS U AUaMeTpa TpyoonpoBoaa
oTIpezieIeHHe TOITYCTUMOTO HAIIPsDKEHUS MaTepraia TpyObl

OTIpezieIeHHe TOJIIUHBI CTEHKH TPYOBI

oIpezieieHHe pacxo1a TeIIOHOCUTES

PazHOCTB HamoOpPOB B MoAaIoNIeH 1 00PaTHOM TMHIAX IS JIFOOOH TOUKH CETH Ha3bIBACTCS:
pacroJiaraéMbIM HallOpOM

CTaTUYECKUM HATOPOM

I'bE30METPUUECKUM HAlopoM

CKOPOCTHBIM Halopom

noTepei Haropa

HeiitpanbHoii Ha3pIBaeTCA TOUKA, B KOTOPOI:

CTaTUYECKUI HAIlOp PaBEH HYIIO

MaKCHUMaJbHbI} be30METPUUYECKUH HArlop

MOJIIEP’KUBAETCS IOCTOSIHHBIN HAINOP, KaK IIPU THAPOJIUHAMUYECKOM, TaK U IIPU CTATUYECKOM PEXUMaxX
MUHHMMAaJIbHBIA Ib€30METPUUECKUN HATIOP

HPHU CTATUYECKOM PEXHUME HAMOP COOTBETCTBYET MAKCUMAIBHO JOIYCTUMOMY

OTOHHGHI/IG, IIpU KOTOPOM IT'€HEPATOP TCIUIA U HaneBaTeJ'H:-HBIﬁ HpI/I60p KOHCTPYKTUBHO CKOMITOHOBAHBI BMECTEC U YCTAHOBJICHEI B
00orpeBaeMOM MOMEIIEHNH, HA3bIBACTCS:

MECTHBIM

HCHTpPAJIbHBIM

BO3/yLIHBIM

BOJAHBIM

NapoBbIM

Ilo npeo6nana10meMy BUAY TCIUIOOTAAYU HArpe€BATCIIbHBIX HpI/IGOpOB CHCTEMEBI OTO-ILICHUS OBIBAIOT:
BOJAHBIC U ITApOBBIC

MCCTHBIC U ICHTPAJIbHBIC

JIYUYUCTBIC, KOHBEKTUBHBIC, ITAHCIIBHO-JTYYUCTBIC

KOHBEKTHUBHBIC U paIHallUOHHLIC

HHU3KOTI'0, BBICOKOI'O JTaBJICHUA

OCHOBHBIM 3JIEMEHTOM CHCTEMBI OTOIIJICHHUS SIBJISIFOTCS:
TeHepaTop Teruia

HarpeBaTelbHbIE TPHOOPHI

TEIUIOTIPOBOIBI

oborpeBaeMble MOMEIIECHH




KOTCJIbHas

OTonuTensHbIH TPHOOP, BEIIOIHEHHBIN U3 CTAIBHBIX TPYO, HA KOTOPhIE HAHOCUTCS IIACTHHYIATOE OpeOpeHHe, Ha3BIBACTCS:
paauaTopom

OTOMUTENBHOI MaHENbI0

peOpUCTBIE TPYOBI

3MECBUKOM

KOHBEKTOPOM

CucteMBl BOASHOTO OTOIUICHHUS ITO CIIOCO0Y IIMPKYJISIUH BOJIBI ICIATCS Ha:
C €CTECTBEHHOU LIUPKYIALUEH U C HACOCHOU LIMPKYJIALUEH

JBYXTpYOHBIE U OTHOTPYOHBIE

MECTHBIE M IEHTPAJIbHbIE

TYIUKOBBIE U C MOIYTHBIM JIBUKEHUEM

C BEepXHEH 1 HUKHEN pa3BOIKOM

ITo MecTy pacmoIoKeHUs pacpeeTUTeNIFHBIX TOPH30HTAIBHBIX TPYOOIIPOBOIOB TOPSTYET0 BOAOCHAOKEHHS CHCTEMBI OTOTICHHS
JIEIIATCS] HA CUCTEMBI:

C €CTECTBEHHOM LIUPKYJISLMEN U C HACOCHOW HUPKYJIALUEH

C BEpXHEW 1 HWKHEH pa3BOJIKON

JIBYXTPYOHBIE U OXHOTPYOHBIE

TYIUKOBBIE U C MOIYTHBIM JIBUKECHUEM

MECTHBIE U IEHTPaJIbHbIE

CucTeMbl TapoBOTO OTOIUIEHHS IO CBSA3U € aTMoc(hepoil ObIBaIOT:
HHU3KOT'0, BBICOKOTO JaBJICHHS

JIByXTPYOHBIC M OTHOTPYOHBIC

3aMKHYTBIC M PA30MKHYTHIC

OTKPBITHIC U 3aKPhIThIC

TYIHUKOBBIC U C TIOIYTHBIM JBHKCHHEM

IIpu HEOOXOIMMOCTH TOHIDKEHHUS JABJIICHUS TTapa Mepel CHCTEMON TapOBOTO OTOIJICHHUS YCTaHABIINBAIOT:
PEeAYKIMOHHBIE KIanaHbl

KOHJEHCATOOTBO YUK

Hacoc

perysasTop AaBaeHUs

3JI€BaTOP

CucTeMbl BO3IYITHOTO OTOIUICHHS MO BUAY EPBUYHOTO TETUIOHOCHUTEINS TOPa3IeIIOT Ha:
MECTHBIC U LICHTPAIIbHBIC

C €CTECTBEHHO UPKYISAIHEH U ¢ HACOCHOH LUPKYIIAIHEi

PEIUPKYISIIHOHHBIE U TIPSIMOTOYHBIC

TYIHUKOBBIC U C MOMYTHBIM JBHXCHHEM

MapOBO3/YIIHBIC, BOIOBO3IYIIHEIC

B nomemnieHusx, B KOTOPBIX BO3AYX HE 3aIPSI3HEH BPEAHBIMU BEILIECTBAMU IPUMEHSIOT CUCTEMBI BO3YIIHOIO OTOILICHHUS:
C YaCTUYHOU pEeLUpKYIISAIen

C MTOJTHOM pelupKysiLuen

IPSIMOTOYHBIE

C HapasuieNbHBIMU CTPYSIMHU

C BEEPHBIMU CTPYSIMHU

EMKoCTB, IpeaHa3sHaYeHHAs JUTS XPAHCHUS TOPAIeii BOABI B IENIAX BBIPAaBHUBAHMSA CYTOYHOTO Tpadika pacxoa BOABI B CUCTEME
TCHJ’IOCH&6)KCHI/I}I, a TaK¥Ke IJIs1 CO3AaHus U XpaHCHUA 3altaca HOﬂHHTOHHOﬁ BOJbl HA HCTOYHUKE TCIIJIOThI, HA3bIBACTCA:

KOTEN

KOHJICHCATOCOOPHHUK

BOJIOTIOOTPEBATENb

IPSI3EBUK

0aK-aKKyMyJISITOP TOpsTYeii BOJIBI

UTII- sro:

MYHKT ITO/IKIFOYCHUS CUCTEMBI OTOIUICHUS, BEHTHILILIUK 1 BOJIOCHA0KEHHS 34aHHSI K PaCIPEACIUTEIBHBIM CETSIM CHCTEMBI
TEIUIOCHA0XKEHHSI MUKpOpalioHa

MYHKT MOAKIIIOUYEHHS CUCTEMBI TEIIONPOBOIOB MUKPOPaiioHa K PacIpeAeIUTEIbHBIM CETSM TOpSYero TeIIOCHA0KEeH!S U
BOJIONIPOBOJA

E€MKOCTb, MPEeHa3HAYCHHAS TS XpPaHSHUS rOpsiYeii BOJBI B IIENISTX BEIPAaBHUBAHUS CYTOYHOTO TpaduKa pacXxoja BOJbI B CHCTEME
TEIUIOCHA0KEHHS, a TAKXKe IJISl CO3JJaHUS M XpaHEeHHs 3amaca MOAIMUTOYHONW BOIBI HA HCTOYHHUKE TETIOTHI

COBOKYITHOCTB YCTPOHCTB, 00€CIEUNBAIOLINX HAIPEB XOJIOJHON BOJBI U pacipeiesieHne ee 1o BoAopa300opHbIM Ipudopam




KOMILJICKC OGOpy,HOBaHI/IH, C IOMOUIBIO KOTOPOT'O CUCTEMA OTOIUICHUSA, BEHTUJIALNU U KOH-JUIUOHUPOBAHUSA BO3AyXa
MPUCOCANHACTCA K TCIIJIOBBIM CETSAM

COBOKyHHOCTL yCTpOfICTB, Hpe,ZIHa?)Ha‘-IeHHI)IX JJIA Hepeﬂa‘H/I nu pacnpeneneHHﬂ TCILIOTHI OT UCTOYHHUKA K HOTpe6I/ITeHHM,
HAa3bIBACTCA .

BOJOIIOAOIPEBATCIIb

KOTCJIbHAs

TCILJIOBAs CETh

TII

a0OHEHTCKHI BBO

COBOKYITHOCTb YCTPOMCTB, 00ECIIEUNBAIOIIMX HArpeB XOJIOHON BOJIBI U paclpeesieHue ee 0 BOJ0opa30opHbIM Ipubopam,
Ha3bIBaCTCSL:

TEIJIOBast CeTh

CHCTeMa TeIIOCHA0XKeHUS

LTII

BOJIOTIOIOTPEBATEND

CHCTEMa TOpsTYero BOAOCHAOKCHUS

C KxaKoi IeprHoOANIHOCTHIO TOJDKHBI Pa3padaThIBaThCA THAPABINICCKUE PEKIMBI BO-ISHBIX TEIUIOBEIX CETEH [UIS OTOMHUTENHFHOTO U
JIETHETO NEepHOTOB?

OJIMH pa3 B IIATH JIET

HE pexe OJHOTO pasa B TPU roza

€KEroHO

©KEKBapTAIBEHO

Kewm yrBepknatoTcs rooBble MIIaHbl PEMOHTOB TETIJIOBBIX SHEPTOYCTAHOBOK?

OTBETCTBEHHBIM 32 HCIIPABHOE COCTOSIHHUE M OE30MACHYIO IKCILTYaTaIllHI0 TEIUIOBBIX YHEPro-yCTaHOBOK
TJIaBHBIM MEXaHUKOM

HAYaJTbHUKOM CITY>KObI TPONU3BOICTBEHHOTO KOHTPOJIS

PYKOBOJAMTENEM OpraHU3alui

MO>KHO JIM IPUMEHSATH 3all0PHYI0 apMaTypy B KauecTBE perynupyromei?
MOXHO Ha TpyOOIIPOBO/IaX TEIUIOBBIX CeTeH

MOXHO, €I €CTh pa3penreHne Pocrexnamzopa

MOJKHO, €CJIH 3TO MPEITYCMOTPEHO MTPOEKTOM

HE JTOIYCKAeTCs HU MIPU KaKUX YCIOBUSIX

Kaxue 3ariyniky He IpUMEHSIOTCS B KOJIJIEKTOpax AuaMeTpom 6osee 500 mm?
SIUTUNTHYECKHE

TIPUMEHSIOTCS BCE BUBI 3aTTyIIeK

IUIOCKHUE MPUBAPHBIE C pedpaMu

IUIOCKHE HAaKJIaHbIC IPUBapHbIE




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHka KypcoBOH pabOTHI ABIAeTCA KOMIUIEKCHON. [Tpu 3TOM yuuThIBaroTCA cleayronye GpakTopsl: akTyadbHOCTh BEIOpAaHHOM
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTra; CBOOOJHOE BIaJeHHE METOANKOMN pacyera; KyJIbTypa o(pOpMIICHHS MOSCHUTENBHOIM
3aITUCKH; CaMOCTOSATEIBHOCTE BEIBOJIOB. Bce 3TO0 CyMMUpYeTCs B HITOTOBYIO OICHKY.

OreHKa pe3ynbTaToOB 3aMIUTH KYPCOBOTO NMPOEKTA OCYIIECTBISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOIIOY,
«YHOBJIIETBOPUTEIILHOY, KHEYIOBIECTBOPHTEILHO).

O1eHKa «OTIMYHO» BBICTABIIETCS, KOT/Ia paboTa COAEpKUT IPaMOTHO U3JI0XKEHHYIO PAaCUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacyueTax, JIOTHIHBIM H MOCIIEIOBATEIHHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENBHON 9acTH. [Ipwu 3amure
paboTh! 00yJaromuMiics MOKA3bIBAET TITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO OTIEPHUPYET PACUETHBIMHU JAaHHBIMH; JIETKO
OTBEYAET Ha ITOCTABJICHHBIC BOIPOCHI.

O1eHKa «XOPOII0» BEICTABIIACTCS, KOTAA pab0oTa COJIEPIKUT IPaMOTHO U3JI0KEHHYIO PACUeTHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B PacueTax, JOTHIHBIM H MOCIICIOBATEILHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENIbHON 9acTH. [Ipu 3amure
paboThI 00yUarOMUiACs MOKa3bIBACT 3HAHUS BOIPOCOB TEMBI; 0€3 0COOBIX 3aTPYIHEHUH OTBEYAET HA MOCTABJICHHBIE BOIIPOCHL.
OneHKa «yZOBIETBOPUTEIHHO» BBICTABIISETCS, KOT/Ia pab0Ta COJEPKUT PAcueTHYI0 0a3y, XapaKkTepHu3yeTcst HAININEM OTACIbHBIX
ommbOok B pacuerax. [Ipu 3ammre 00ydaroIuics IPOSBISIET HEYBEPEHHOCTb, ITIOKA3bIBACT Cl1ab0e 3HAHUE BOIIPOCOB TEMBI, HE 1acT
MOJHOTO, APTYMEHTHPOBAHHOTO OTBETA HA 3aaHHBIC BOIIPOCEHL.

OLeHKa «HEYIOBIETBOPUTEIBHO» BBICTABIISETCS, KOT/IAa paboTa HE COAEPKUT PacyeTHYIO 0a3y, He OTBE4aeT TPEOOBAHMSM,
W3JI0’KCHHBIM B METOIMYECKUX YKa3aHHIX, UIMECT 3HAUNTENbHBIC ONTHOKY B pacderax. [Ipu 3ammre o0ydarommuiics 3aTpyaHseTcs
OTBEYATh Ha MOCTABJIICHHBIC BOIIPOCHI IO TEME, HE 3HAET TEOPUH BONIPOCA, IIPH OTBETE JIOITYCKAET CYIIECTBCHHBIC OIIHOKH.
[IpoxosxaeHne KOHTPOJILHOTO MEPONPHATHS 110 3aIlUTe KypCOBOI pabOThl CYMTAETCS BHIOJIHEHHBIM YCIIEIIHO, ECIHU IIPH €ro
OLICHUBAHMH MOJTy4€HA OLIEHKA HE HIKE «YJOBICTBOPUTEIHHOY.

Kputepuu onieHuBaHus OTBETAa HA dK3aMEHE

O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJarouiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIAIEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE
MOHOJIOTHYECKOH PEYbI0 M CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISAETCS, KOrqa 00yJaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHbBIC BHIBO/IBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IPH 3TOM JIEIAeT HECYIIECTBEHHBIC
OIIHMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSTEIEHO MITH ITPH He3HAYUTENFHOM KOPPEKIIUH ITPEIogaBaTelIeM.

OreHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIOIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTHIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO IPH KOPPEKINH MPEIIOAaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIIACTCS, KOTIa 00yJaromuiica JeMOHCTpUpPYeT He3HaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT J€e1aTh apryMEHTHPOBAaHHbIE BEIBObI U IPUBOAUTE IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIUEH, IPOSABILIET OTCYTCTBUE
JIOTHYHOCTH U TTOCTIE0BATEINEHOCTHIO U3IIOKEHNS, AENNaeT OMINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENOJaBaTEIEM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS IO CAAYE IK3aMEHA CUUTAETCS BBIIOIHEHHBIM YCIIEIIHO, €CJIM IIPH €r0 OLICHUBAaHUU
[I0JIy4€Ha OLICHKA HE HIKE «YIOBJIETBOPUTEIBHOM.

6. YHEBHO-METOAWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

3arnaBue Bubanoreka

ABTOpBI, COCTaBUTEIHN

M3parenscTBO, TO1, 3I11. aapec

JI1.1 | Auncumos I1.H.

McTOYHUKY B CUCTEMBI

TEIUIOCHA0XKEHHS : yaeOHOe

noco0ue o KypCOBOMY
MIPOSKTHPOBAHUIO

Nomkap-Omna : TII'TY, 2018,
http://biblioclub.ru/index.php?
page=book&id=494051

JI1.2 | E.B. MuxainmummH,
I0.1. Toncrosa ;
Hayd. pea. H.IL.
Mupsesa

TermrocHaOXeHNE KUITBIX

paifoHOB : yueOHOe mocodue

ExarepunOypr : MznarenscTBo
Ypansckoro yHusepcurera, 2012,
http://biblioclub.ru/index.php?
page=book&id=239829

JI1.3 | ®erxynnos M.P.

ABTOHOMHBIE€ CUCTEMBI

TEIUIOCHA0XKEHUS : yueOHO-

MMPAaKTUYCCKOC mocobue

VuesHOBCK : Yl TV, 2011,
http://biblioclub.ru/index.php?
page=book&id=363224

6.1.2. JlonoHUTEILHAS JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIN

3arnaBue

Bubaunoreka

N3parenscTBoO, rO1, 311. aapec

JI2.1 |C.B.KapraBues

Tennosneprerudyeckue

CHUCTCEMbI U SGHEPTICTUYCCKUEC
OaJtaHChl MMPOMBIIIJICHHBIX

IpennpusIThii : yaeObHOe
nocobue

Marnutoropck: MI'TY, 2000,




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.2 | Canosa T.1O. OCHOBBI TEOPHH U pacuyTa Cankr-IlerepOypr : CIIGI'AY, 2018,
TEIUIOBBIX TPYO : yueOHOE http://biblioclub.ru/index.php?
nocooue page=book&id=486927

JI2.3 | A1. Boponun, /I.B. HenTpanuzoBaHHOE Craspomnons : CKOVY, 2017,

AbopHes, JI.B. TeIJIOCHA0XeHne: ydeOHOe http://biblioclub.ru/index.php?
DomyiieHko, A.A. nocobue page=book&id=494684
[arposa
JI2.4 |B.U. lapanos, M.E. | TexHonorum obecrieueHus Mocksa: HoBocTH TemocHaOXeH s,
OpioB MTUKOBOM HAarpy3KU CHCTEM 2006, http://biblioclub.ru/index.php?
TEIUIOCHA0KEHHUS : page=book&id=56219
MOHOTpadus
JI2.5 |B.U. lllapanos, [1.B. PerynupoBanue Harpy3ku Mocksa : HoBocTa TemnocHaOxeHus,
PotoB CHCTEM TEIUIOCHA0KEHUSI: 2007, http://biblioclub.ru/index.php?
MoHorpadus : yaeOHoe page=book&id=56220
nocooue
6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
71 |LMS Canvas https://Ims.misis.ru/
6.3 Ilepeuennb MPOrpaMMHOTO odecnedeHust
I1.1 |10 AntuBupyc Kaspersky Endpoint Security ans 6usneca-Pamupennsiit Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.2 |IIO Kommnac 3D V18-19
113 T10 Microsoft Office 2007 Russian Academic OPEN No Level
1.4 | Bpaysep Google Chrome
1.5 |IIO MATLAB & Simulink
6.4. IlepeueHb HHGOPMAIMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(ecCHOHATBHBIX 023 TaHHBIX
N.1 |window.edu.ru - eqMHOE OKHO OCTYIIa K 00pa30BaTEIbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue | OcHareHue
127 VYuebnas maboparopus (xommbioTepHBIH | Komneiorep B coope 34220287, 13 mr.

KJIAcC)

HuTepaktuBHas gocka Panasonic 34050034, 1 .
IIpoexrop Epson 34250033, 1 mit.
JoxymenTt-kamepa Avermedia 34250035, 1 .
Hab ACORP 16 nopr, | mr.

CTOJ1 KOMIIBIOTEPHBIN, 12 mIT.

Cron yueHH4eckui, 8 mr.

Kpecno komnsroreproe, 12 mr.

Crym, 16 mr.

Hocka ydaenndeckas, 1 mr.

Be6-kamepa Logitech, 1 mr.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B mporecce m3ydeHus AUCIUTLTHHEI BRIICISIOT Ba BUIA CAMOCTOSATEILHOW PabOThI: ayINTOPHAS U BHEAYAUTOPHAsS. AyIUTOpHAs
caMoCTOATeNbHas paboTa Mo JUCUUIUIMHE BHIMOIHAETCS Ha Y4eOHBIX 3aHATHIX O] PYKOBOACTBOM IPENOIaBaTeIsl.
Bueayaurtopnas

caMocTosTeNbHas paboTa - IIaHupyemas yaeOHast pabota 00yJaromuMcs, BBIOTHsIEMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
IPU METOAUYECKOM PYKOBOJICTBE IIPEIMOAaBaTesi, HO Oe3 ero HemoCpeACTBEHHOTo yuyacTus. CaMoCTOsTebHAs paboTa, He
TpeIyCMOTPEHHAs IPOrpaMMON YueOHOH JUCIUIUINHEI, PACKPHIBAIOIICH 1 KOHKPETHU3HPYIOLICH ee CoJIepyKaHne, OCYIIECTBIICTCS
00yJarommMcs THAIMATHBHO, C TEThI0 peaTi3aini COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 2 heKTHBHOTO
BBIIOJTHEHUSI CAMOCTOATEIBHON paboThI O AUCIUILIHHE NIPENoaBaTedb PEKOMEHYEeT NUCTOUHUKH AT paOOTHI, XapaKTepU3yeT
HanOoJee paloHAIbHYI0 METOAUKY CAMOCTOSTEIBHON pabOoThI, IEMOHCTPUPYET PaHee BHIMOJHEHHbBIC 00yJaromMucs paboThl U

T.1I. Bujs! 3a1aanii U1 BHEAyJUTOPHOIT CAMOCTOSITENBEHOM pabOTHI, UX COAEPKaHME U XapaKTep MOTYT UMETh BApUAaTHBHBIN 1
g depeHIMPOBAaHHBIM XapaKTep, yIUTHIBaTh HHAUBHUIyallbHbIE 0COOEHHOCTH o0yyatomierocsi. CaMmocTosiTennbHast paboTa MOXKeT

OCYIIECTBIATHCS MHINBHIAYATBHO WM IPYIIIAMH CTYACHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00BbeMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATENBHOM PabOTHI, yPOBHS CI0KHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSTENBbHOM pabOoThI

OCYIIECTBISIETCS B IIpEAeNax BpeMeHH, OTBECHHOTO Ha 00s3aTebHBIC YIeOHbIC 3aHATHSA 10 TUCIUIUIMHE Ha MPAKTHYCCKIX,
71a00PATOPHBIX 3aHATHAX.




