MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ATPETATHI 1 YCTPOUCTBA CMCTEM OBECIIEUYEHNS TEIZIOBOI'O PEJXKMIMA

Hanpagnienue/cnenuaibHOCTb 24.04.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
TOATOTOBKH
Cnenuanusanusa/npoduab/nporpaMma IIpoekTHpoOBaHNe U KOHCTPYKIMA KOCMUYECKHX aniaparoB
MOJTOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust Marucrparypa
®opma o0yueHHs OuHas
®dakynbTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
Breinyckaromas Kadegpa A3 KOCMUYECKUE AIIIAPATHI 1 IBUT'ATE/IN
Kadeapa-pa3padorunk pabdoueit A3 KOCMUYECKMUE AIIITIAPATBI 1 IBUT'ATEJ/IA
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
MartBeeB Hukonaii KoHCTaHTUHOBUWY, CTapILKii TIpero/iaBaTesib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ATPEIATBHI 1 YCTPOMICTBA CUCTEM OBECIIEYEHUSA TEIVZIOBOI'O PEXXIMA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I1CK-4/23-3 — criocobHOCTE orpeensTs TeruioBoi pexxuMm u3genuii PKT v mpoekTrpoBaTh CpeAcTBa U
CHUCTeMBbI ero obecrieyeHust

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-4/23-3

3HAHUA:
OCHOBHBIX 38KOHOMepHOCTEﬁ TEIJIOBBIX TIPOLIECCOB B drperarax M YCTpOﬁCTBaX COTP, OCHOBHBIX

MeTOZ[OB pacueTa TeI/I000MeHHBIX YCTpOﬁCTB Pa3/IMYHOIr0 HA3HAYEHHS;

YMeHus:

WCII0/Tb30BaTh MaTeMaTU4eCKUi arrapar /sl Orpefie/ieHHs] OCHOBHBIX IapaMeTpPOB TeIrio0OMeHHBIX
YCTPOMCTB;

HABbIKU:

TIpOBeZleHNs [IPOEKTHOTO pacyeTa OCHOBHBIX arperatoB U ycrpoiictB COTP KA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucuynmna ATPETATBI 1 YCTPOMCTBA CUCTEM OBECHIEUYEHUSA TEIVIOBOT'O
PEXXUWUMA sB/sieTCs JUCIUTTUHOW YacTH, (JOPMHUPYyeMoii y4aCTHUKAMH 00pa30BaTe/IbHBIX 0THOIIIEHUH
0J10Ka 1, TporpaMMebI MO/ITOTOBKY 10 Harpae/ieHuto 24.04.01 PakemHbie KOMNAEKCbl U KOCMOHABMUKA.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeCcKoW TOATOTOBKM 0OakajiaBpa M CIYKUT OCHOBOH [y ocBoeHus auciurvdH: HAYUYHO-
NCC/IEJOBATEJIBCKASA PABOTA, AJEPHBIE ODOHEPTETUYECKHUE YCTAHOBKU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. IIpHHIMIIBI NPOEKTHPOBAHHS TeN/I000MeHHbIX arperaroB. 1.1. Cucrema
obecrieyenns Teruiooro pexxuma (COTP) KocMHUuecKoro anmnapara Kak KOMITUTEKC
B3aMMOCBSI3aHHBIX MO/ICHCTeM, arperaros, YCTPOICTB 1 3/1eMeHTOB KOHCTPYKLMK. 1.2.
Knaccudukarmy Ternoo6MeHHBIX U TEII0-MacCo0OMeHHBIX arperatos u ycrporicte COTP
5 9 KA. 1.3. ITocnegosarensHOCTh poekTupoBanust TOA. TernnoBoi (KOHCTPYKTUBHBIN 1 33 13 10 3 20 20
HOBEPO'{HBH‘;I), KOMHOHOBOHHLIﬁ, FI/IAPBB}TI/]‘{ECKHﬁ W TEXHUKO-3KOHOMHUE CKMIA pacyeTnl. 1.4.
Knaccudukanust v npoekTMpoBaHue KOHBeKTHBHBIX TOA. THIIbl Y KOHCTPYKLIMH
Tern006MeHHHUKOB. O611i1e MPUHLMUITBI BEIOOPA U OL{eHKH KOHCTPYKLIMK TeII006MeHHHKOB.
Terut000MeHHUKH THTIA JKUJKOCTb-)KUJKOCTh, ra3-ras, XUJKOCTb-Tas. 1.5. METO,Z[
TeryI0npou3BoAuTebHOCTH. 1.6. Metog NTU.
Pa3pen 2. YcTpoiicTBO M onpejie/ieHNe TeN/I0TeXHHYeCKHX XapaKTepUCTHK YKPaHHO-
5 9 BaKyyMHOH Tenyiou3o/1smuu. 2.1. Arperarsl U yCTPOICTBa yCTaHOBKH [i/1s1 MCCJIe/{0BaHUs 23 10 1 9 13 20
xapakTepucTuk OBTU. 2.2. DKcrepyMeHTaIbHOe OIpe/ie/ieHNe U pacueT TelJIoTeXHUUeCKUX
XapPaKTepuCTUK BKPHHHO-BaKyyMHOﬁ TeTIOU30J/IALN.
Paspen 3. Arperarbl  yCTPOICTBA CTeH/AA /A/IfA HCIIBITAHUsI PeKyNepaTUuBHbIX
Ten1000MeHHHKOB. 3.1. YCTPONCTBO 3MeeBUKOBOT0O TPyGUaToro Terno06MeHHHKa,
5 9 pa3BopHOro M/IaCTUHYATOro TENI000MEeHHHKA, Fa30’)KUAKOCTHOTO TEII00OMeHHHKa 1 32 8 0 8 24 15
arperaroB CTeH/ia, obecreunBarolye ero GyHKLHoHupoBaHue. 3.2. TeopeTHuecKre 0CHOBBI
pacuera TeryioobMeHa B peKyrepaTHBHBIX TelJI000MeHHHUKaX.
Paspen 4. PaguanuonHble TensiooomenHbie annaparsi B cocrase COTP KA. 4.1. Pacuer
CTALMOHAPHOTO PeXXKUMa pPaJjaliioOHHOro TerutoobmeHHnka (PTO) metozom
5 9 COCpe/[0TOYeHHBIX TTapamMeTpoB. 4.2. PacueT CTalIOHApHOTO PeXKUMa PaZUal{iOHHOTO 18 6 0 6 12 15
Ternn000MeHHNKa METO/IOM Pacripe/ie/leHHbIX apameTpoB. 4.3. OLieHKa BIHSHUS PEXKUMHbIX
napamerpoB CTP KA Ha pa3mep pajilaljiOHHOTO TeryiooOMeHHHUKa.
Paspen 5. YcTpoiicTBO M onpejie/ieHHe MapaMeTpPoOB TeIIoBbIX TPY6. 5.1. [IPHHLMIIBI
paboThl ¥ BU/BI TEMIOBBIX TPYO. KOHCTPYKLIMK U MaTepHasibl KalW/UISIPHO-IIOPUCTBIX
5 9 CTpyKTyp. Beibop MaTepraioB 1 paboumx Tes C y4eTOM MX COBMeCTUMOCTH. Criocobbt 20 8 4 4 12 15
perynMpoBaHys TeIJIONPpOU3BOJUTE/TbHOCTH. 5.2. PacyeT 0CHOBHBIX TiapaMeTpoB TEIJIOBOi
TPYOBI.
Paspen 6. YcTpoiicTBo M onipejie/ieHHe NapaMeTPOB TeNJIOBbIX aKKyMY/IATOPOB. 6.1.
5 9 Knaccudukarpsi TA no npuHLuny jeiictBust. KOHCTPyKTHBHBIE 0COGEHHOCTH 1 IPUMEHeHHe 18 6 2 4 12 15
TA Ha ocHoBe n1aBsieHus PB. 6.2. Metoy onpeziesienust mapameTpoB TA Ha 0CHOBe pellieHust
3azaun CredaHa.
Bcero 3a 9 cemecTp 144 51 17 34 93 100
Bcero no gucuuninHe 144 51 17 34 93 100
3.2. JIaGopaTopHbIii NPAKTHKYM
Homep n
Y Oo0mnem,
Ne HanMeHOBaHHe
Tema JIEIGOPHTOPHOI‘O NMPpaKTHKyYMa ayA.
n/n pasjena
gacoB
AUCIHHUIIIMHBI
Pazpen 1. o
TIDUHLIAIIE] AHanu3 COOTHOIIIeHUH [J1d pacyeTa Teriorporn3BOAUTE/IBHOCTU
PHHL MIPAMOTOYHOI'O ¥ IIPOTHBOTOYHOI'O TerI000MeHHUKOB. I/ICC]IG,Z[OBEIHI/IE
1 MPOEKTUPOBAHUWA 3
Bdr')(bEKTI/IBHOCTI/I TIPAMOTOYHOIO Tery1000MeHHUKa. HPOBEAGHHE
TeTI000MeHHBIX
TETVIOBBIX KOHCTPYKTOPCKHX U MOBEPOYHBIX PACUETOB.
darperaros.
Cocran 3KCHepHMeHTaﬂbHOﬁ YCTAaHOBKHU U TIPUHLIUIIBI
2 CI)YHKL]I/IOHI/IPOBBHI/IH OTAE/IbHbIX arperaToB U 3JIEMEHTOB U3MEPUTE/IbHBIX 4
Pazgen 2. CHCTEM.
YcrporicTBo 1 JKcrnepuMeHTaIbHOe orpeesieHue 3¢ ¢deKTUBHOro Ko3dduijeHTa
Onpe/ie/ieHne TETUIONIPOBOIHOCTH MCTbITyeMoro obpa3ua OBTU.. [TpoBeaeHue
TETJIOTEXHUYE CKUX| TeI1/I0BOr0 SKCIIepUMeHTa: BaKyyMHUPOBAHUSA YCTAHOBKHU 0 3a,aHHOT'0
XapakKTepUCTHK [aBieHNs, BbIZepyKKa Ha CTallMOHApHOM peKrMe, BK/IIoueHue
3  |3KpaHHO- HarpeBaresisi, IPOrpPeB BHYTPeHHeUM CTeHKHU [0 3alaHHOU TeMIlepaTyphl, 5
BaKyyMHOU KOHTPOJIb [JaBJIeHUsI B TOJIOCTH U OTpeJie/ieHre TeMIlepaTypbl Hapy>KHOM
TeIVIOU30/IALMHU.  (cTeHKH. OOpaboTKa pe3y/bTaToB KCIIEPUMEHTa C PacueToM
B(l)d)eKTHBHOﬁ TEeIIONMPOBOAHOCTH OBTU. Ananus TMOJTy4YE€HHBIX
pPe3y/IbTaToB.
4 |Paspen 3. JKcreprMeHTabHOe OTpefesieHre XapaKTepUCTHK TPyOUyaToro 3
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AFPEF&TBI nu 3MeeBHKOBOI'0 >XUAKOCTHO->)XMIKOCTHOI'O TeI/I000MEeHHOTO arirapara.

YCTPOUCTBA CTEH/IA| OKcrieprMeHTa/IbHOe OMpeje/ieHre XapakKTepPUCTHK [1JJaCTUHYATOr0

5 3
MU UCTIBITAHUST 5Ky ZIKOCTHO->KHUAKOCTHOI'O TEIJIO0OMEHHOTO arapara.
PEKYIEPATUBHBIX | 3y criepruMeHTanbHOE onpe/iesieHKe XapaKTepUCTHK Tpy6uaToro

6 |rennoo6MenHuKOB. 2

T'a30)KUJKOCTHOI'O TeIJI000MEeHHOT0 daliriapara.

Pazgen 4.

Papmuaipiorbie AHa3 MaTemMaTHueCckoi Mozenu GyHKIJAOHUPOBAHUS PaJUalldOHHOTO
TeriooOMeHHbIe Al YHKI p pajuan

7 TeTI000MeHHHUKa B coCTaBe LUpKy/siiuonHoi CTP, coctaBneHve 6

anriaparst b a/JIfOpPUTMa pacyeTa v TporpaMMHast peau3arys
coctaBe COTP p p porp p L.

KA.

Pasgen 5.
YcTpoiicTBo U
8 |ompeneneHue

OrnpesiesieHre BO3MOYKHOTO /lMaria3oHa U3MeHeHUsl IPOCTPaHCTBEHHOTO
niosioxkenunsi TT u3 ycnoBusi obecrieueHus 3aZlaHHOM 4

rrapaMeTpoB TerVIonpou3BoAuTebHOCTU TT.
TEeTUIOBBIX TPYO.
Pazgen 6.
. Ornpegenenure macchkl TA miaBieHUs], BK/IFOUEHHOTO B COCTaB
YCTpPOUCTBO U
ONIDEEIIEHIE LupKynauoHHoro koutypa CTP ¢ PTO, ucxons U3 MUHUMA/IbHOCTH
9 nap aijET oB CyMMapHOU Macchl arperatoB. Onpe/iesieHre rabapuTHbIX ¥ MaCCOBBIX 4
P P xapakTrepucTtuk TA, BkroueHHOro B coctaB CTP repmeTnyHOro orceka
TEeI/IOBbIX
KA.
aKKyMYJISITOPOB.
Bcero 3a 9 cemectp 34
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
Ne O0Bem,
w/n Homep 1 HaumMeHOBaHMe pa3fje/ia AUCHUIIIMHbI Copep)xaHue yueOHOro 3aaHus aCOB
[ToaroroBka K MpakTAYeCKUM 3aHATUAM C
Pasgen 1. ITpyHUMIIBEI NPOEKTUPOBAHUS
1 WCTIO/Ib30BaHNEM YueOHO-MeToarue CKUX 20
TeryI000MeHHBIX arperaros.
HWCTOYHUKOB.
Pazpen 2. YcrpolicTBo U onpefiesieHre [ToaroroBka K MpakTA4YeCKUM U
2  |TerIOTEXHUYECKHUX XapaKTePUCTHUK IKPaHHO- nabopaTpHBIM 3aHATHSIM, 0hopMIeHre 13
BaKyyMHOH TerI0M30JIsILUU. 0T4eToB 110 JIP.
3 Pa3pen 3. Arperarhsl U yCTpOUCTBa CTeHAA JJ1s1 [ToaroToBka K 1a00paTOpHBIM 3aHATHUSIM U 24
WCTIBITAHUS PEKYTIEPAaTUBHBIX TEIJIO0OMEHHUKOB. |0hopM/IeHHe 0TYeTOB 110 JIP.
4 Paszen 4. PajualiioHHbIe TeryiI000MeHHbIe IToaroroBka K NpakTA4YeCKUM 3aHATUAM U 12
armapatel B coctae COTP KA. ciaue MpaKTAYeCKUX 3aZaHUil.
5 Paspen 5. YcTpoiicTBO U oripefiesieHue ITogroroBka K MpakTAYeCKUM 3aHSITHSM U 1
rapamMeTpoB TeIJIOBBIX TPYO. ciaue MpakTUYeCKUX 3aZaHUi.
6 Pa3men 6. YcTpoiicTBO U onipefiesieHre [ToaroroBka K MpakTAYeCKUM 3aHSITHAM U 1
rapamMeTpOB TEIUIOBbIX aKKYMY/ISITOPOB. ciaue MpakTUYeCKUX 3aJaHui.
Bcero 3a 9 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/12{3|14| 5 6 |7 8 9/10 (11|12 13 |14| 15 | 16 17
9 BP3[1 | OP Otu. no JIP P 304 3049 | AP | Ortu. no JIP

YcnoBHbIe 0003HAUEHUS:
o JIP — aparHOCTHUeCKasi paboTa;
BP3/1 — Borpocs! 1o paszeiny;
Ortu. no JIP — otuet mo JIP;
3404 — 3agaumn.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYZE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx popmax:
e /WarHocTuueckas pabora;
e BONPOCHI 110 pasfieny;
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e oruet 1o JIP;
e 3ajlauu.

IIpomMesKyTouHasi arTecTanus IPOBOAUTCS B opMax:
e 9K3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. PomaHoB. . CucTeMbl 00eCrieueHus TeMIOBbIX PEXKUMOB repMETHUHBIX OTCEKOB U SIIEPHBIX
JHEpPreTUUeCKUX YCTAHOBOK KocMuueckux amnmaparoB. CI16.: TTpodeccuonan, 2014, 60 k3.

2. B. U. Tonetaes. . [IpoekTHpoBaHue CUCTeM oOecrieueHust TeraoBoro pexxuma KA. CIT6.BT'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2008, 59 k3.

3. B. B. CaxuH. . TermoobmenHble anmapatel. CIT0.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2010, 122
9K3.

4. B. [1. Aramacos, C. 1. Koponés, JI. Y. Kansarus. . CucremMbl 00ecriedeHust TeTIOBBIX PEKUMOB
kKocMuueckux armaparos. CI16. BT TY "BOEHMEX" um. /1. ®@. YctuHoBa, 2017, 53 3K3.

5. JI. Y. Kangrun, H. K. MatBeeB. . DKCIIepUMeHTa/IbHbIE UCC/IEIOBAHMUS TIPOLIECCOB Terjioo0MeHa B
peKyrepaTHBHbIX TeryioooMeHHuKax. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2021, 20 3k3.

6. JI. U1. Kansrun, H. K. MateeeB. . Arperarbl H yCTPOMCTBa 1ab0paTOPHOTO CTEH/1a JI/Is1 UCITbITAHHUS
teryioobmMeHHukoB. CIT6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2020, 25 3K3.

7. M. K. Canero, H. A. Tectoezios, B. [I. Atamacos. . Teopusi IpoeKTHPOBaHUS C/I0KHBIX TEXHUUECKUX
cucTeM Kocmuueckoro 6asvpoBanus. CI16.BI'TY "BOEHMEX" um. [T. ®@. YctuHoBsa, 2012, 49 3Kk3.

8. H. K. MarBeeB. . JKpaHHO-BaKyyMHasl TETIJIOU30/ISILUS U OTIpe/iesieHure eé xapakrepuctuk. CI16.BI'TY
"BOEHMEX" um. . ®. YctuHoBa, 2012, 74 3k3.

9. 11 . Han, . A. Peii. . TerioBble TpyObl. M.: SHeprus, 1979, 3. pec.

10. C. Y. Koponé. . Cuctemsbl 0becrieueHust TEIJIOBOIO PpeXkrMa KOCMHUeCKHx armnaparoB. CI16. BT TY

"BOEHMEX" um. I. ®@. YctuHoBa, 2006, 85 3k3.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:
He TpeOyeTcsl.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIUHLI, T€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;

2. https://urait.ru/ — I'nmaBHas — O6pa3oBaresibHas miardopma FOpaiit. 11 By30B U CCY30B.;

3. https://ibooks.ru/ — 3BC AHGyKc.py - 3T0 60/bII0H BEIOOP aKTya/lbHOM UTepaTyphl /s Ballei
OuO/INOTEKY B 37IEKTPOHHOM BUJIE.

CoBpemeHHbIe TIpo¢eCcCHOHabHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HairionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3eKkTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCC/Ie0BaHUH.

VHbopMalLMOHHBIe CITPaBOUHbIE CUCTEMBI:

1. Texakcrept — MH(OpPMaIMOHHBIN MOPTaI TEXHUUECKOTO PeryMpoBanusi: HopMel, paBu/ia, CTaHJapThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALUH.

5.5. IIporpamMMHOe obecrieueHue:
He TpeOyeTcsi.

5.6. Ml opMalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. JTabopaTopHasi yCTaHOBKA /IJ1s1 MCITLITAHUH pa3/IMUHBIX KOHCTPYKIHH TeII000MEHHUKOB;
2. dparmMeHThI arperatoB CUCTeM TepMoperyaMpoBaHusi KA.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
5 K paoueii mporpaMme AMCLUILIHHbI
ATPEI'ATBI 1 YCTPOUCTBA CUCTEM OBECIIEYEHUSA TEIIVZIOBOI'O PEXXMIMA

AnHoTanusa paboueii nporpaMMsl

Iuciunmuda ATPETATBI M YCTPOUCTBA CHUCTEM OBECIIEYEHUSA TEIZIOBOI'O
PEJXVIMA sB/isieTCs AUCLUIUIMHON 4acTH, (POpMHUPYeMOii yuyacTHHKaMH 00pa30BaTe/IbHBIX OTHOLIEHUH
0/10ka 1, mporpaMMbl TIOATOTOBKM 1O HampasieHuio 24.04.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.
MucuurnvHa peanu3syeTcs Ha Qakynbrete A PaketHO-KocMuueckodt Texanku BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit A3 KOCMUUYECKUE ATIITAPATEI U IBUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TTICK-4/23-3 criocoOHOCTh OIpe/esiaTh TeroBoi pexum uzgennii PKT 1 poeKTHUpOoBaTh CPeCTBA U CHCTEMbI
ero obecreueHusl.

CojieprkaHue JUCLUIIIMHBI OXBaThIBaeT KPYT BOIMPOCOB, CBSI3aHHBIX C U3y4YeHHeM W aHalu30M XapaKTepUCTHK,
TIPUHLIMTIOB KOHCTPYWPOBaHUS M METOJOB pacyeTa arperaroB M YCTPOWMCTB, HCIIONB3YEMBIX B CHCTeMax
obecrieueHUst TETVIOBOTO Pe’KMMa KOCMHUUECKHX arlliapaTogs.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOMPOCHI TIO pa3fieny;
e oruet 1o JIP;
e 33/auu.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI

TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (17 4.), 1abopaTopHbIi npakTHKYM (34 4.), camocTosTe/bHast pabora
crygenra (93 a).
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IIpuioxenue 2

. K paoueii mporpaMme AMCLUILUIHHbI
ATPEI'ATBI 1 YCTPOUCTBA CUCTEM OBECIIEYEHUSA TEIIVZIOBOI'O PEXXMIMA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHune padoThI Pexkomenjyemasi iuTeparypa prn?{?éKOCTb’
Pazpen 1. IIpuHOMIBI IPOEKTHPOBAHHUS TeNI000MeHHBIX arperaTos.
[MoaroToBKa K MpakTH4YeCKUM
3aHATUSIM C UCTI0/Ib30BaHEM B. B. CaxuH. . TerioobmeHHbIe annaparsl: CI16. BT TY 20
yueOHO-MeTOANUEeCKUX "BOEHMEX" um. [I. ®. YctuHoga, 2010 (1-5)
HMICTOYHUKOB.
Wroro no pasgeny 1 20

Pa3fen 2. YcTpoiicTBO U onpe/ie/ieHUe TeIVIOTEXHHUECKUX XapaKTepHCTUK YKPaHHO-BaKyyMHOH

TEeIJIOu30/I91{Un.

HO/:[FOTOBKH K ITpaKTH4YeCKNM

H. K. MarseeB. . DKpaHHO-BaKyyMHasl TeIIJIOU30JIALUS U

1 1abopaTpHBIM 3aHSITHSIM, oripezienieHue eé xapakrepuctuk: CI16.BI'TY "BOEHMEX" 13
oopmienre otueTos 1o JIP. uM. [1. ®. YcruHosa, 2012 (1-4)
Wroro no pasgeny 2 13

Pazgen 3. Arperarbl 4 yCTPOICTBA CTeH/a /ISl UCMILITAHUSA PeKynepaTUBHBIX TeNI1000MeHHUKOB.

IToaroroBka K 1a00paTOpHbIM

JI. 1. Kansrun, H. K. Margees. . DkcliepUMeHTabHbIe
MICCIe/I0BaHMS NTPOLIeCCOB Terioo0MeHa B PeKyIiepaTHBHbBIX
terioobmenHukax: CI16.BI'TY "BOEHMEX" um. 1. ®.

3dHATHAM U CAaye

3aHATUAM U 0opMIIeHe YctuHOBa, 2021 (1,2) 24
orueTos 110 JIP. JI. N. Kansarun, H. K. MarBeeB. . Arperatbl U yCTPOHCTBa
71abopaTopHOro CTeH/ia J/1s1 UCTIBITAHHUS TerJI000MEeHHHUKOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHosa, 2020 (2)
Wrtoro no pasgeny 3 24
Pazgen 4. PajuanyoHHble Tenyioo0MeHHbIe annaparsl B cocrae COTP KA.
IMoaroroeka k npaktryeckuM | C. Y. Koponés. . CructeMbl obecriedeHus! TETIOBOTO PeXXKMa
3aHATHSIM U Cllaue kocMuueckux anmaparor: CIT6.BI'TY "BOEHMEX" um. . 12
TPaKTHUYeCKUX 3a/IaHUM. @. YctuHoBa, 2006 (1)
Urtoro no pa3peny 4 12
Pa3zgen 5. YCTpoiiCTBO U omipe/ie/ieHie MapaMeTPoB TeIJIOBBIX TPYO.
M. K. Canero, H. A. Tectoenos, B. . Atamacos. . Teopust
MPOEKTUPOBAHUS CJIO)KHBIX TEXHUUECKUX CUCTEM
kocmuueckoro 6asupoBanwus: CI16.BI'TY "BOEHMEX" um.
[MoaroToBKa K MpakTH4YeCKUM O. ®. YcruHoBa, 2012 (8.3 - 8.5)
3aHATUAM U cLade M. A. Jan, A. A. Peid. . TeroBeie TpyObl: M.: SHeprusi, 1979 12
TPaKTHUUeCKUX 3a/IaHuUM. 2-6)
B. U. Ioneraes. . [IpoeKTHpOBaHKe CUCTEM 00ecreueHust
terioBoro pexkuMa KA: CIT6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2008 (2)
Wrtoro no pasgeny 5 12
Pa3fen 6. YcTpoiicTBO U onpe/iesieHHe TapaMeTPOB TeMJIOBBLIX aKKYMYJ/ISITOPOB.
[ToproroBka K nipaktnueckum | B. 1. Atamacos, C. . Koponés, JI. U. Kanarux. . Cructemsl 12

obecrieueHUs TemIoBhIX PEXXMMOB KOCMHWYECKHX arlriapdToB:
12

21106



MpaKTHUYeCKUX 3a/laHuH.

CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017 (6)
A. B. PomaHoB. . Cuctembl 06ecrieyeHHst TeTUIOBBIX PeXXUMOB
repMeTHYHBIX OTCEKOB U SIIePHBIX SHEpreTUUeCKUX YCTaHOBOK

kocMuueckux anmaparos: CII6.: TTpodeccuonan, 2014
(cTp.239 - 241)

Uroro no pasgeny 6

12

13
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
ATPETATHI 1 YCTPOUCTBA CUCTEM OBECIIEYEHUSA TEIIVZIOBOI'O PEJXXMIMA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora
e BOIPOCKI TI0 pa3/eny;

e otueT 1o JIP;

e 3ajauy;

* JK3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Bonpocsl no pazgeny

CTyneHTy npejJiaraeTcs MsTb BOIPOCOB M0 COOTBETCTBYIOLIMM pa3zesiaM. KoHTposib cuntaercs
TMIPOI/IeHHBIM, eC/IY M0JTyYeHbl IIpaBU/IbHbIE OTBETHI HE MeHee UyeM Ha TpH Borpoca. IlepeueHb BOpOCOB
npuBefieH B YMK.

Ortuer no JIP

Oryer 1o JIP. OtueT 1o y1abopaTopHo¥i paboTe Tpe/iCTaB/sIeTCs B TeyaTHOM BH/e B (hopmare,
Mpe/lyCMOTPEeHHOM 111a6JIOHOM OTueTa 110 1abopatopHoii pabote. OTyeT opopmIsIeTCs HA OCHOBAHUU
MpOTOKO/a O BhinoHeHuu JIP, copepxut (momMumo nHGOpPMALK 13 TIPOTOKO/Ia) BCe HeOOXOAUMbIe pacyeThbl U
MOCTPOeHHbIe TPaVKH, OTBETHI Ha KOHTPOJIEHBIE BOTIPOCHI, BEIBOABI 10 paboTe. 3alUTa oTueTa MPOXOUT B
(hopme OTBETOB Ha BOIIPOCHI IIperoyaBare/is.
B ciyuae, ecnu opopmiieHre oTueTa U MoBefleHUe CTyAeHTa BO BpeMs 3alL{UThl COOTBETCTBYIOT YKa3aHHBIM
TpebOBaHUAM, CTYZIEeHT I0TyYaeT MaKCUMaIbHOe KOMMYeCTBO 06asuioB (0 MATUOA/UTBHON CHCTeMe).
OcHOBaHUSIMY /151 CHYDKEeHUsT Ko/imuecTBa 0aiyioB B Auarna3oHe oT 1 10 2 AB/SIOTCS:
* HeOpe)kKHOe BLITIO/THEHUE;
* HU3KOe KaueCTBO rpaduueckoro Marepuasna (HeBepHbIi BbIOOp MaciiTaba uepTeskeid, OTCYyTCTBHe yKa3aHHsI
eIMHULL U3MepeHus Ha rpadukax),
OtyeT He MOXKeT OBbITh IPUHSAT U TOZJIEXKUT J0PabOTKe B CIyyae:
* OTCYTCTBUSI HEOOXOIMMBIX Pa3ZiesioB;
* OTCYTCTBUSI HEOOXOIUMOTO rpaUyecKoro MaTepuaa;
* HEKOPPeKTHO# 00paboTKM pe3y/bTaToB U3MepeHHit

3agaum
OLeHMBaeTCsl MPaBWILHOCTH pelleHus 3aAad. KoHTposib curdTaeTcsi MpoiieHHBIM, eC/Id TT0/TyUeHbI
MpaBUIbHBIE OTBETHI pellaeMbIX 3a7au. BapuaHTel 3agau npuBegeHsl B Y MK.

JK3amMeH

OrleHKa 3a 9K3aMeH MOXKET ObITh MIOCTAB/IeHA 10 Pe3y/IbTaTaM MOJTHOTO BhIMOTHEHHS BCEX
MEDOTIPUSATHH, TIPeAYCMOTPEHHBIX TPa(hUKOM KOHTPOJILHBIX MEDPOTIPUSATHH, U BBICTAB/ISETCS KaK Cpe/IHee
apudMeTHUeCKOe TIOJTYUeHHBIX OL[eHOK B cemecTpe. [IpH ciaue 5K3aMeHa OIfeHKa MOYKET ObITh TOBBIIIIEHA Ha
OJIVH 0aJiyT IpU MTPaBU/IBLHBIX OTBETAX Ha TPH BOMPOCA IPero/jaBaresis.
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Pazpges 1. IlpuHOunel NpoeKTUPOBAHUA Borpocer
51 9 A . PHHL P P 33| 13,10 3 | 20 20 1o
TEM/I000MEHHBIX arperaTos.
paszeny
Paspen 2. YcTpoiicTBO U onipeiesieHHe OTueT 1o
5 9 |Tem/I0TEXHMUECKHUX XapaKTePUCTHK 23 | 10 1 9 13 20 TP
KPaHHO-BaKyyMHOH Ten/I0HU30,IsI{HH.
Pa3pen 3. Arperatbl 4 yCTPOHCTBa
5 9 |cTenaa A/iA HCOIBITAHUA 32 8 0 8 24 15 OTI;IEE ro
PeKynepaTuBHBIX TEeII000MEeHHUKOB.
Pa3pen 4. PaguaniuoHHbIe OTueT Mo
5 9 |Tem/ioo0OMeHHbIE allllapaThbl B COCTaBe 18 6 0 6 12 15 TP
COTP KA.
- Bormpocsl
5 9 Paspen 5. YcTpoHCTBO U onipeje/ieHHe 20 8 4 4 12 15 o
mapaMeTpoB TeIJIOBBIX TPYO.
paszeny
5 9 Pa3fen 6. YcTpoiicTBo U onpe/ieieHue 18 6 ’ 4 12 15 3azaun
rnapaMeTpoB TeIIOBBIX aKKyMY/IITOPOB.
Bcero 3a 9 cemecTp 144 | 51 | 17 34 93 100
Bcero no AucuuIinHe 144 | 51 17 34 93 100
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Kputepuu oneHuBaHus

IICK-4/23-3
Bonpocbl omKkpbimoz2o muna:

Nel Lle/ibro MPOBEPOYHOTO TETIOBOTO PacueTa TernjI000MeHHHUKA SB/ISIETCS OTPe/IeIeHHe. . .

Ne 2 Llesbr0 KOHCTPYKTOPCKOTO TEIJIOBOTO pacyeTa TeryiooOMeHHYKa SIB/ISeTCs
orpejie/IeHue. ..

Ne 3 Kakasi cxema [[BIKeHHS TeTVIOHOCUTe el TI03BOJIsIeT TIO/TyYUTh HauOOIbIINI CpeiHUN
TeMIlepaTypHbIY Nlepenaz, MeXXy TellJIOHOCUTe/SIMU 10 TTIOBEPXHOCTH PeKyIepaTHBHOTO
TerI000MeHHHKa?

Ne 4 C KakoM LieJibl0 MpU U3MEPEeHHH TeMIepaTypbl TEpPMONapoi UCMOMb3YeTCs ABa CIiasi,
OJIVH U3 KOTOPBIX «XOJOAHBIIN»?

Ne 5 C Kako# 11eJTb0 B HEKOTOPBIX Ta30peryupyeMbIX Tpybax oCyIleCTBISIOT KOHTPOIb
TeMIlepaTyphl B 30He NCIIapeHus?

Ne 6 [MepeuncanTe 371€MEHTHI COCTAaBa KAMWIISIPHO-TIOPUCTON CTPYKTYPhI TETIJIOBOH TPYOBI.

Ne 7 ITpu U3MeHeHUH TOJIOKEHHST TeTUIOBOU TPyOBI, paboTaroiijeil Py Ha3eMHbIX
WCIIBITAHUSX, 30HA UCIIapeHrs OKa3alach HYKe 30HbI KOHZIeHcalMy. Kak 3To 0TpasuTcs
Ha Tepe/laBaeMo¥ TeTyIOBOM TPyOOii TerioBol MOILITHOCTH?

Ne 8 C Kako# 11eJTb0 BO BHyTPEHHee MPOCTPAHCTBO TETIOBOU TPYObl BBOZASAT MHEPTHBIM
HEKOH/IeHCHPYIOIIAICS ras.

Ne 9 C Kako# 11eJTbi0 pa3Mep Kanu/UIIPHBIX MOP B 30He MCMapeHus 11e/iecoodpasHo
BBITIO/THATh YMEHBLIEHHBIM 10 CPaBHEHHIO C pa3MepOM IOp 30HbI KOHJeHC AL ?

Ne 10 Onpezenute BemUUUHY KO3QQULIMeHTa TeTuIornepejaul ra30KuIKOCTHOTO

TJIACTUHYATOTO TeTJIO0OMEeHHHKA, eC/IN N3BECTHO, YTO KO3(GHULIMEHT TerIo0TAaur 1o
>kupxocTH paBeH 400 Bt/(m2 K), ro rasy 100 Bt/(M2 K), a Tepmuueckum
COTIPOTHBJ/IEHUEM CTEHKM MOXKHO TpeHeOpeyb

Bonpocb! 3akpbimozo muna:

Nel PaccraBbTe npuBe/jeHHBIE TETUIOOOMEHHUKH B TIOPSIIKE BO3paCTaHUs 3HAUEHUsT
K03 duLeHTa KOMIIAaKTHOCTHU:

-Tpy0O4aTo-pebpurCThIe
-IJIaCTHHYaThIe
-TpybuaTo-riacTUHYaThIe

-I/IaCTUHYATO-PeOpUCThIe

Ne 2 Kakoit 3 nepeuric/ieHHBIX TEIVIOHOCHTE el 3HaueHre KpUTepHs "OTHOCHUTeTbHasI
TerIoBas OTJaua” UMeeT HaubOJIBIIYI0 BETUUHHY?

- Ha ocHOBe u3ookTaHa (JI3TK-2)
- BoAHble pacTBOphI sTwieHrMoKons (JI3TK-5, TEMIT)

- KpeMHMMOpranndeckue xuakocta (IIMC-1,5)
Ne 3 Ternn000MeHHHK OTHOCSTCS K PEKYTIEePaTHBHBIM TeTI000MeHHUKaM, eC/H ...

-XOJIO[JHbIM Y TOPSUNI TETVIOHOCUTEJTH TTOTIePeMEHHO OMBIBAIOT TTOBEPXHOCTh
TeriooOMeHa

-XOJIO[HBIM ¥ TOPSIUMIA TeTUVIOHOCHTE/TH OZJHOBPEMEHHO OMBIBAIOT IIOBEPXHOCTh
TeriooOMeHa

Ne 4 TerioBast MOIJHOCTb pereHepaTUBHOTO TEIJIO0OMEeHHHKA YBeJTMUUTHCS, eCITH ...
-YBeJIMUUTb MOJHYIO TelJIOeMKOCTbIO HacaZKu
-YBeMUYUTb Maccy HacaZku

-YBEJIMUUTD YI€/IbHYIO TeIlJ/IOEMKOCTb HaCaJlKH

Ne 5 CpenHe-yiorapudmMudecKuii TeMITepaTypHbIH Ieperiaj, Mex/1y TeTJIOHOCHUTeSIMU
PeKyTIepaTUBHOTO TeTVI00OMeHHHMKA 3aBUCHUT OT ...
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

-BBIXOZIHBIX TEMIIEPaTyp TeIVIOHOCUTe el
-BXO/JHBIX TeMITepaTyp TeIJIOHOCHTe el
-CXeMblI [IBV)KeHUS TellJIOHOCHUTenel

-Be/IMYNHBI IIOBEPXHOCTHU TerI00oMeHa

Kakoit marepuan ajist 5kpaHoB DBTU m0mycTHMO UCII0/Ib30BaTh, eC/Id TemMriepaTrypa
JKCIUTyaTanuu npessiiaet 250 C ?

-¢osera Al
-noyiMuMUiHas rieHka (ITA)
-nomaTUIeHTepadTamaTHas rieHka (II9TD)

-¢ponbra Ni
Kaxkoe 13 niepeunic/ieHHBIX TPeOOBaHUI MTPY BEIOOpE TepMOTIaphl SIB/ISETCS
repBoouYepeHbIM?

-AOHYCTHMbIﬁ Araria3oH U3MepeHus
-MaJlasd THEePLIMOHHOCTb
-XOpolilasd MeXdaHru4YeCKas IIPOYHOCThb

-BbICOKds TOUHOCTh MU3MepeHUs

BenrunHa Kakvx 13 rlepeurc/IeHHbIX 10Tepb aBieHus B ypaBHeHUN
TUAPOMHAMUYeCKOro OasiaHca TeryIoBOi TPyObI SIB/ISIeTCS] MUHUMAIbHOM?

-BbI3BAHHbIE ,ﬂEﬁCTBHEM MdCCOBBIX CHJI
-B IIAPOBOM KaHaJie
-B X)KUJKOCTHOM KaHaJie

-1Ipu (pa30BbIX Tlepexofax
KanmnisipHeiii Harlop GUTHIIS TETIOBOM TPYObl YBeTMUUTCS, €C/TH YBETUUHUTb ...

-K03(p(HULMEeHT TOBEPXHOCTHOTO HATSDKEHUST TeT/IOHOCUTEJIS
-laMeTp TOPbI
-CMaurBaeMoCThb (PUTHS

-yAeNbHYIO TeIJIOThI TapooOpa3oBaHust

PaccraBkTe MpuBe/ieHHbIE TEMJIOHOCUTEH TEIJIOBBIX TPYO B MOpPsiIKe BO3pacTaHUs
3HaYeHU! repejaBaeMoi TerJIOBOM MOL[HOCTH.

-dMMHdK
-d30T

-JINTUN

-PTyTb
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