





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:

IICK-2.03 — CrnocobHocTb orpefiensTb TerioBod pexkum m3genuii PKT u mpoekTvpoBaTk cpefcTsa U
CUCTeMBI ero obecrieyeHust
[ICK-2.07 — Cnoco6HOoCTh pa3pabarbiBaTh MeXaHU4YeCKHe KOHCTPYKIIMH, CUCTEMbI M arperarbl JeTaTe/IbHbIX

arrapaToB

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:

IICK-2.03

3HAHUA:

OCHOBHBIX 3aKOHOMEPHOCTeH TeIUIOBbIX MpoleccoB B arperatax U ycrpoiictBax COTP, ocHOBHbIX
METO/IOB PacueTa Ter000MeHHbIX YCTPOWCTB Pa3/IMUHOTO Ha3HAYeHMUS;

YMeHuA:

WCII0/Ib30BaTh MaTeMaTU4eCKUi armapar fjs Orpefie/leHHs] OCHOBHBIX IapaMeTpPOB TeIrio0O0MeHHBIX
YCTPOKCTB,;

HABbIKU:

MPOBe/leHNs IPOEKTHOTO pacyeTa OCHOBHBIX arperatoB U ycrporictB COTP KA.
IICK-2.07

3HAHUA:

TIPUHLIMIIOB KOHCTPYMPOBAHUS arperaTtoB M yCTPOMCTB CUCTeMBI 00ecrieueHrH TeTioBoro pexxuma KA;

YMeHus:

WICII0/Tb30BaTh MaTeMaTHUeCKUi armapar Jjjisi poBe/ieHrs] KOHCTPYKTOPCKOTO pacyeTa Terjio00MeHHBIX
ycrpoiicTB KA;

HABbIKU:

TpOBeieHNs BBIOOpa KOHCTPYKTUBHOM CXeMBI M pacyeTa OCHOBHBIX MapameTpoB arperatoB 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-
MaTeMaTHUeckoW  TMOATrOTOBKM  0akajaBpa M CIAY)KUT  OCHOBOM /IS OCBOEHUWS  JIUCIUTUINH:
KOHCTPYUPOBAHUE KOCMMNUYECKUX AIIIIAPATOB, HAYYHO-UCCJ/IEJOBATE/IbCKAS
PABOTA, AAEPHBIE DOHEPTETUUYECKUE YCTAHOBKU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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

KYPC

CEMECTP

HauMeHoBaHHe Pa3je/oB U AMAAKTHYECKHUX eJHHHILY

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JlaGopaTopHbIit
NPaKTHKYM

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

TICK-2.03

TICK-2.07

Paszpen 1. IIpHHUMIBI NPOEKTHPOBAHHSA TeN/I000MEHHbIX arperaros. 1.1.
Cuctema obecrieuenus terioporo pexxrma (COTP) KocMUYeCKOro anrapara Kak
KOMIUIEKC B3aHMOCBSI3aHHBIX MOZICUCTEM, arperaToB, yCTPOHCTB U 7IeMEHTOB
KOHCTpyKUHH. 1.2. Kaccudukarymm Ternnoo6MeHHbIX 1 TerIo-MacCoOOMeHHbIX
arperatoB u ycrporicte COTP KA. 1.3. TToc/e/j0BaTe/IbHOCTb POEKTUPOBAHUS
TOA. TennoBoii (KOHCTPYKTHBHBIH 1 IIOBEPOYHBII), KOMITOHOBOUHBIH,
THU7IPaBIUYeCKUi ¥ TEXHUKO-3KOHOMUUeCKuUit pacueTsl. 1.4. Kinaccudukarms u
MpOoeKTHpOBaHHe KOHBeKTHBHBIX TOA. THITbI M KOHCTPYKLIUM TeNI006MeHHHUKOB.
OG11Me PUHLKIIBL BBIGOPA 1 OLEHKM KOHCTPYKLIUM TeI/I006OMeHHUKOB.
Ter1006MeHHUKH THIIA )KUJKOCTh-XKU/JKOCTh, Ta3-ra3, XUAKOCTb-ra3. 1.5. Metop,
TernonponssoguTenbHocTy. 1.6. Metog NTU.

32

12

12

20

20

10

Pa3pen 2. Arperarbl H yCTPOMCTBA CTeH/A /I HCIIBITAHUSI PeKylepaTHuBHbIX
Tern/1000MeHHHKOB. 2.1. YCTPOHCTBO 3MeeBUKOBOTO TPy6UaToro Ternioo6MeHHHKA,
pa3b6opHOro MIaCTHHYATOrO TEII00OMEHHHKA, Ta30’KHU/KOCTHOTO TerI00OMeHHHKA 1
arperaroB CTeH/ia, obecreunBaroLye ero GyHKIMoHUpoBaHue. 2.2. TeopeTuueckie
OCHOBBI pacuera TeryiooOMeHa B PeKyIepaTuBHBIX TerI000MeHHUKAX.

33

24

20

40

Paspen 3. PapuanuoHHble Terioo6MeHHbIe annaparel B cocrae COTP KA. 3.1.
Pacuer cTalioHapHOTO peXXKUMa paJaLjOHHOro TerioobmeHHuKa (PTO) meTofom
COCpe/IOTOUeHHBIX rapamMeTpoB. 3.2. PacueT CTalIOHAPHOTO peXKuMa
PajiMaliMOHHOIO TerI006MeHHUKa MeTO0M pacrpe/ieNieHHbIX apamMeTpoB. 3.3.
OreHka BUsHUS pexXuMHbIX apameTpoB CTP KA Ha pasmep pajualiioHHOTO
TeryiooOMeHHHKa.

18

12

20

20

Pa3paen 4. YcTpoiicTBO M onpeje/ieHue nap TPOB TeIUIOBBIX TPYO. 4.1.
TMpuHLHNE paboThbl ¥ BUABI TETUIOBBIX TPY6. KOHCTPYKLMK 1 MaTepHasibl
KalW/UIAPHO-TIOPYUCTBIX CTPYKTYP. BBIGOp MaTepranoB n pabourx TeJ ¢ yU4eToM uX
coBMecTUMOCTH. Crioco6bl pery/MpoBaHUs TEM/I0NPOU3BOAUTENBHOCTH. 4.2. PacueT
OCHOBHBIX TIapaMeTPOB TEI/IOBOM TPYObI.

18

12

10

10

Pa3pen 5. YcTpoiicTBO M onpe/ie/ieHHe NapaMeTPOB TeIIOBBIX aKKYMYJ/IITOPOB.
5.1. Knaccudukarws TA no npuHLpny Aelctusi. KOHCTPYKTHBHBIE 0COGEHHOCTH U

16

12

10

ripumeHeHre TA Ha ocHoOBe r1aBsieHust PB. 5.2. MeTog oripeziesieHst mapaMeTpoB
TA Ha ocHoBe peluenust 3aauu CredaHa.

10

Paspen 6. YcTpoiicTBO M onipejie/ieHHe TeN/IOTeXHHYeCKHX XapaKTepUCTHK

9 IKPaHHO-BaKyyMHOH TenIou30/suu. 6.1. Arperarbl U yCTPOiCTBa yCTaHOBKU 27 14 8 6 13 20

A5 uccefioBanust xapakrepucTuk OBTH. 6.2. DkcriepuMeHTanbHOe orpefeieHye U
pacueT TeIVIOTeXHUYeCKHUX XapaKTepUCTUK BKpﬂHHO-BaKyyMHOﬁ TerJION30JIALUA.

10

Bcero 3a 9 cemecTp 144 51 17 34 93 100

100

Bcero no gucuuninHe 144 51 17 34 93 100

100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep u
HauMeHOBaHHUe
pasjena
JUCLHMILIUHBI

Tema MNPAKTHYE€CKOI'0 3aHATUA

Oo0neMm,

aya.
4acoB

Paspen 1. IlpuHIMNEB!
MPOEKTUPOBAHUSI
TETI000MEHHBIX
arperaros.

AHanmu3 COOTHOIIIeHUH /IS pacyeTa TeryIoNpOoru3BOIUTeTEHOCTH
MPSIMOTOYHOTO ¥ TIPOTUBOTOYHOTO TEMI000MEHHUKOB. VcciefoBaHue
3G deKTUBHOCTH MPSIMOTOUHOTO TeryioobMeHHMKa. TIpoBeieHMe
TeT/IOBBIX KOHCTPYKTOPCKHX U TMOBEPOUHBLIX PaCueToB.

12

Pazgen 3.
PapuanmonHsie
TeII000MeHHbIe
arirapaThbl B COCTaBe
COTP KA.

AHanu3 MaTemarnueckoii mogenu dyHkimonrpoBanust PTO B cocTaBe
uupKy/situonHoit CTP, cocTaBieHue aaropyMtMa pacuera u
MporpaMmHasi peaau3arusl.

Pa3nen 4. YcrpotictBo
U oripe/ie/ieHye
rapameTpoB
TETIOBBIX TPYO.

Amnanu3 cTpyKTyphl duTHiel TeroBbix Tpy0. OnpeaeneHue
OT/IMUUTE/IbHBIX XapaKTepPUCTUK (DUTU/eN pas3/IUYHOro TUIa.
OmnpeziesieHrie BO3SMOXXHOTO Aiaria30Ha U3MeHeHHs]
MPOCTPAHCTBEHHOTO MoJiokeHust TT U3 yc/ioBUs obecreyeHus
3a/jlaHHOM Teruioripou3BoguTensHocTy TT. VcciienoBaHre BAUSIHUS
XapaKTepUCTUK MaTepHuasa GUTuis Ha paboTocrnocobHocTs TT.

Pasgen 5. YcrpoiictBo
U OIpefieleHUe

Ornpegnenenne maccel TA niaBnieHHs], BKJIFOUEHHOTO B COCTaB
LUPKy/IsLoHHOr0 KoHTypa CTP ¢ PTO, ucxogs U3 MUHUMAa/IbHOCTU
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rapameTpoB
TETJIOBBIX
aKKyMY/ISITOPOB.

CyMMapHOM Macchl arperaroB. Onipe/iesieHre TabapUTHBIX M MaCCOBBIX
xapakTepucTuk TA, BK/IIoueHHOTo B coctaB CTP repMeTryHOrO
orceka KA.

Pazpen 6. YcrporictBo

Y orpeZiesieHH e

JKcIiepuMeHTaIbHOe OTipe/ie/ieHre U pacueT TelJIOTeXHUUe CKUX
XapaKTepUCTHK 3KpaHHO-BaKyyMHOM Teryion3osnsiuu. CocTaB

TeTIOTeXHUYEe CKUX o
5 9KCIepPUMEHTa/IbHOM YCTAaHOBKM JIJIs1 UCCJ/Ie[J0BaHHsI XapaKTePUCTUK 6
XapaKTepUCTUK
.. |DBTU. Onpepnenenue 3¢ dexTrBHOTO K03 duLeHTa
JKpaHHO-BaKyyMHOM
TerionpoBogHocTH OBTU no 3kcneprMeHTaIbHBIM JaHHBIM
TeIJIOU30/ISILUH.
Bcero 3a 9 cemectp 34
3.3. JIaGopaTopHbIii NPAaKTUKYM
Homep u
P Oo0nemMm,
Ne HauMeHOBaHUe
Tema /1a00paTOPHOro NPaKTUKyMa aya.
n/n pasjena
4acoB
JUCLIUTNITUHBI
1 |Pasgen2. JKCcriepuMeHTaTbHOE OTpe/iesieHre XapaKTepUCTUK TPyOJaToro 3
Arperars u 3MEEBHUKOBOTO YXU/TKOCTHO-XXU/JKOCTHOTO TEM/I00OMEHHOTO arapara.
9 YCTPOICTBA CTeH/ja| DKCIIepUMeHTaIbHOe OIpe/e/ieHre XapaKTepPUCTHK I1JIaCTUHUATOr0 3
IUTSI UCTIBITAHUST ~ PKAZKOCTHO->KUAKOCTHOTO TETIO0OMEHHOTO arapara.
3 PEKYTIEPATUBHBIX | JkcriepruMeHTaIbHOE OTIpeZie/IeHHe XapaKTepUCTHK TpyoUuaToro 3
TeryI000MeHHHKOB. Ta30KUIKOCTHOTO TEMI0060MEeHHOT0 armnapara.
W3yueHue cucTem U3MepeHus [aB/ieHrsl BAKYYMUPOBAHUS: BaKYYMMETPbI
4 Paszen 6 TepMONapHble, BAKYyMMeTpbl HOHU3aLMOHHBbIe. V3MepeHre faBieHus C 4
YCTg oﬁcho . TIOMOIIIBI0 TEPMOTIAPHOTO BaKyymMMeTpa, 06paboTka pe3y/sTaToB
onpe/iesienye Onpepenenue TeryioTexHuueCcknx xapakrepuctuk OBTU. [Ipoeenenue
reroTexHmueckix| TENVIOBOr0 SKCIIepMMeHTa: BaKyyMUPOBaHHs yCTaHOBKH /10 3a/laHHOTO
XapaKTePHCTHK /iaB/IEHHs, BbIJePXKKA HA CTaLIMOHAPHOM PeXUMe, BK/ToUeHHe
5 |akpanso- HarpeBaresisi, IPOrpeB BHYTPeHHel CTeHKU [0 3a/laHHOM TeMIlepaTyphl, 4
BaKyyMHOI KOHTPOJIb JIaBJIeHUsI B TI0JIOCTH U OTIpe/ie/ieHre TeMIlepaTyphbl Hapy>KHOM
Teromsonsyay,  |CTEHKA: OO6paboTKa pe3y/bTaTOB SKCIIEPUMEHTA C PaCUeTOM
s¢dexTrBHOIM TetuionpoBogHOoCcTU DBTU. AHanu3 rosyueHHbIX
pe3y/bTaToB
Bcero 3a 9 cemectp 17
3.4. CamocrosiTennbHas pabdora crygenrta (CPC)
No Homep 1 HauMeHOBaHUe pa3jiesa Oompem,
Cojep>kaHue yueOHOro 3a/jaHus
n/n JUCLUIUTAHBI 4acoB
[MToAroTOBKA K BOCIIPUSITHIO, POPAb0OTKA U
1 Pazpen 1. TIpyUHLUITEI TPOEKTUPOBAHUS | JOTIO/THEHE KOMMEHTapUsIMU JIEKLTUOHHOTO 20
TeIIO0OMEHHBIX arperaros. Marepuasa C UCIO/b30BaHieM yuebHo-
MeTOUYeCKUX UCTOYHUKOB.
Pasgen 2. Arperarsl U yCTpOiiCTBa
[ToaroToBKa K MpakTUYeCKHM 3aHSATHSIM U CAaye
2 |cTeHAA [JIS1 UCTIBITAHUS o 24
MpaKTUUeCKUX 3a/laHuu.
PeKyTiepaTUBHLIX TeTI000MEHHUKOB.
Pazgen 3. PaguaiiuoHHbie
[ToaroToBKa K MpakTUYeCKHM 3aHATHSIM U CAaye
3 |Ternio0OMeHHBIe amnmaparhl B COCTaBe IDAKTHUECKIX 381 AL 12
COTP KA. P AAHHH.
4 Pasgen 4. YcrpoiictBo u onpefienienre |[10AroTOBKa K MpaKTUUeCKUM 3aHATUSM U cfiaue 12
rapaMeTpPOB TEeIIOBBIX TPYO. TpaKTHUUeCKUX 3a/laHui.
Pa3pen 5. YcTpolicTBo U onpefiesieHre
[TonroToBKa K MpakTUYeCKUM 3aHSATHSIM U Caue
5 |mapameTpoB TeMJIOBBIX o 12
MpaKTUYeCKUX 3a/laHuM.
AKKyMYJISITOPOB.
Pazpen 6. YcrpolicTBo u onpefiesieHre
[TonroToBKa K MpakTUUYeCKHM 3aHSATHSIM U cade
6 |TeroTeXHWYeCKUX XapaKTepUCTHK o 13
N MpaKTUYeCKUX 3a/laHuM.
9KpaHHO-BaKyyMHOM TeIrJIOU30/ISI1H.
Bcero 3a 9 cemectp 93




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
12[34] 5 [6]7 8 910 11 12| 13 [14] 15 [16 17
9 BP3[1|/IP| | Orw.no/IP | [IP| Orw.mo 13 | [304| |344|JP| Oru. mo JIP

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTUueckasi paboTa;

BP3/] — Boripockl no paszeny;

Ortu. o JIP — otuet 1o JIP;

Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/JaHHIO;
344 — 3agaumn.

TeKymuii KOHTPOJ/Ib YCIIEBAa€MOCTH CTYIEeHTOB IPOBOJUTCS B IUCKPeTHLIE BpeMeHHbIe HHTEPBAJIbI B
cnenyrommx dpopmax:
¢ IMarHocTUYeckas pabora;
BOIIPOCHI 110 pa3feny;
oTuet 1o JIP;
OTYeT I10 TPaKTUUeCKOMY 3aflaHUIO;
3ajlaui.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoBOJUTCA B Cl)OpMaX:
¢ D3K3dMeH.



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. IlpakTHYecKue 3aHATHUA:

1. lHTepakTBHAas JOCKa;
2. JIaboparopHasi yCTaHOBKA [I/Isl UCTTBITAHUM PA3/IMUHBIX KOHCTPYKIIMM TEII000MEeHHUKOB,;
3. dparmMeHThI arperatoB CUCTeM TepMoperyavpoBaHusi KA.

6.2. JTaGopaTopHbIe 3aHATHA:

CTIeL[Ma/TM3UpPOBaHHbIe TpeOOBaHUS 10 000PYAOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMH T10 KOJTMUeCTBY CTYZEeHTOB; JOCKa.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.

10



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:
TICK-2.03 CriocoOHOCTh OmpeesiTh TeIIoBoi pexkum usgenuii PKT u IIpOeKTUpOBaTh CPeCTBA U CHCTEMbI
ero obecrieueHus;
[ICK-2.07 CrnocobHOCTb pa3pabarbiBaTh MeXaHW4YeCKWe KOHCTPYKLMH, CUCTeMbI M arperarbl JieTaTebHbIX
arnraparos.

Co;[epx(aHHe AWCHOUITIMHBI OXBAThIBA€T KPYT BOIIPOCOB, CBA3dHHBIX C M3yUeHHWEM U aHAJIM30M XdPAKTePHCTHK,
MNPUHLOUWIIOB KOHCTPYWDOBaHUA W METOAOB paCyeTa arperatoB u YCTpOﬁCTB, HCIOJ/Ib3YEMBIX B CUCTEMAX
obecrieueHHs TEIIOBOI0 pPeXXrMad KOCMHUUYEeCKUX arlliapaToB.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B IMCKPeTHBIE BpeMeHHbIe HHTepBasbl B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e BOIPOCHI TI0 Pa3/eny;
e oTuert 1o JIP;
*  OTYeT I10 NMPAaKTHUECKOMY 3aJ]aHHIO;
e 33/aum.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ D3K3dMeEH.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTIHHEI

TpelyCMOTpPeHbI MpakThueckre 3aHaTvs (34 4u.), mabopatopHbiii nmpakTvkyM (17 4.), camocTositesibHasi pabora
ctyzaeHTa (93 u).
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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.

H TpyRoeMKOCTB,
anMeHOBaHUEe PadoOThI Pexkomenjiyemas iMTeparypa ac.
Pazpen 1. IIpuHOMNBI IPOEKTHPOBAHUS TeNI000MeHHBIX arperaTos.
IMoaroToBKa K BOCHIPUSATHIO,
npopaboTKa U AOTIo/IHeHVe B. B. CaxuH. . TeryiooOMeHHbI€e araparhbl:
KOMMEHTapHsIMU JIEKLUOHHOTO CII6.BI'TY "BOEHMEX" um. 1. ®. YCTHHOBa, 20
Marepuasa C UCIOb30BaHUEeM yuebHO- 2010 (1-5)
MeTO/In4Ye CKMX MCTOUHHKOB.
Wtoro no pazzeny 1 20

Pa3pen 2. Arperarsl 4 yCTpolcTBa

CTeH/iad I UCIIBITAHUA PEeKYII€PATHBHBIX TEIVIOO0

OMEHHUKOB.

HO/:[FOTOBK& K MPAKTUYeCKHUM 3aHATUAM
" cAaue MpakKTU4YeCKruxX BBABHHﬁ.

JI. . Kansarus, H. K. MatBees. .
DKCrepyUMeHTa/IbHble UCC/IeJOBaHKS MPOLeCCOB
TeTI000MeHa B PEKYTePaTHBHBIX
teroooMmennukax: CII6.BT'TY "BOEHMEX" um.
. ®. Ycrunosa, 2021 (1,2)

JI. . Kansirun, H. K. MarBeeB. . ArperaTsl u
yCTpoicTBa J1JabopaTOpHOTO CTeH/ja J/1 UCITBITAHUS
teroobmennnkos: CII6.BI'TY "BOEHMEX" um.
O. ®. YctuHoga, 2020 (2)

24

Wroro no pasgeny 2

24

Pa3gen 3. PaguanuoHHbIe Telyioo0MeHHbIe anmaparsl B coctase COTP KA.

HO/:[FOTOBKH K IMTPAKTUYECKHUM 3aHATUAM
" cAaue MpakKTU4YeCKruXx BHAHHHﬁ.

C. U. Koponég. . CuctemMbl 00ecrieueHUst TEMJIOBOTO
peXkuMa KocMuueckux anraparos: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2006 (1)

12

Wroro no pa3geny 3

12

Pa3zen 4. YCTpoOiCTBO U omipe/ie/ieHre MapaMeTPOB TEIJIOBBIX TPYO.

[MoaroroBka K MpakTU4YeCKUM 3aHSATHUSIM
Y c/laue MpaKTHueCKUX 3a/[aHuM.

1. A. Jan, . A. Peid. . TernoBbie TpyObI: M.:
JHeprus, 1979 (2 - 6)

b. N. Tloneraes. . IIpoekTupoBaHue cucTemM
obecrieuerus TerioBoro pexxuma KA: CIT6.6I'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2008 (2)
M. K. Canero, H. A. Tecroenos, B. [I. ATamacos. .
Teopyst IPOEKTUPOBAHUS CJIOKHBIX TEXHUUECKUX
cUcTeM KocMuueckoro 6asupoBanus: CI16.BT'TY
"BOEHMEX" nm. []. ®@. YctuHoBa, 2012 (8.3 - 8.5)

12

Wrtoro mno paspeny 4

12

Pa3zpgen 5. YcTpoiicTBo M onipe/ie/ieHie MapaMeTPOB TEIUIOBBIX aKKYMY/IATOPOB.

" cAaue MpakTU4YeCKrux BBABHHﬁ.

IMoaroroBka K rpakTuyeckum 3aastusM | A. B. PomanoB. . Cuctembl 00ecTieueHUst TeTIOBbIX

PE>KUMOB repMETUYHBIX OTCEKOB U SI/IEPHBIX
SHEpPreTHUeCKUX YCTAaHOBOK KOCMHUECKUX
anmaparos: CII6.: TTpodeccronan, 2014 (cTp.239 -
241)

12

12




B. [. Aramacos, C. 1. Koponés, JI. Y. Kansarus. .
CucteMbl 00eCreueHus TeTIOBBIX PEXKUMOB
kocMmuueckux amnmaparos; CI16.BT'TY "BOEHMEX"
uMm. [1. ®. YcruHosa, 2017 (6)

Wrtoro no pasgeny 5 12
Pa3aen 6. YcTpoiicTBo U onipejie/ieHNe TelVIOTeXHUYeCKHUX XapaKTepUCTHK YKPaHHO-BaKyyMHOU
Ten/I10M30/IALUH.
H. K. MarBeeB. . DKpaHHO-BaKyyMHasi
ITogroroBka K NpakTUYeCKUM 3aHATHSAM | TEIVIOU30JISALIUA U ONpe/ie/ieHre eé XapaKTepUCTHK: 13
Y c/laue MpaKTUUeCKUX 3a/laHuM. CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2012 (1-4)
Wrtoro 1o pasgeny 6 13
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
ATPETATHI 1 YCTPOUCTBA CUCTEM OBECIIEYEHUSA TEIIVZIOBOI'O PEJXXMIMA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

e BOIPOCKI TI0 pa3/eny;

e oruet 1o JIP;

®  OTYET I10 NMPAKTHUECKOMY 3a/]aHHIO;
e 3ajauy;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Bomnpocs! o pasjeny

CryzneHTy MpezJiaraeTcs IaTb BOIIPOCOB I10 COOTBETCTBYIOLIMUM pasfesiamM. KoHTposb cunraercs
TIPOIiIeHHBIM, eC/IU M0/TyYeHbl IpaBU/bHbIE OTBETHI HE MeHee ueM Ha TpH Boripoca. IlepeueHb BOPOCOB
npuBefieH B YMK.

Otyuet no JIP

Oryer o JIP. OtueT 1o y1abopaTopHo¥i paboTe MpeCTaB/sIeTCs B eyaTHOM BH/e B (hopmare,
MpeAyCMOTPEHHOM 11a0/I0HOM OTYeTa 1o JiabopaTtopHoii pabote. OTueT oQopMIIsSeTCS HAa OCHOBAHUM
MPOTOKO/a O BhiNoHeHuH JIP, copepkut (moMumo MHGOPMALMK U3 POTOKO/Ia) BCe HEOOXOAUMBIE pacyeThl U
MOCTPOEeHHbIe TPaMKH, OTBETHI HA KOHTPOJIbHBIE BOMPOCHI, BEIBO/IBI TI0 paboTe. 3alljiTa OTueTa MPOXO/UT B
(hopme OTBeTOB Ha BOTIPOCHI TTPETOJABATEIIS.
B cnyuae, ecsti odopmiieHre 0TUeTa U MIOBe/IeHHE CTY/IeHTa BO BPeMsi 3allIUThI COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUSAM, CTY/IEHT MoTyYaeT MaKCUMaabHOe KOMYeCTBO 0asuioB (0 MATUOA/UTBHON CHUCTEMe).
OcHOBaHUSIMY /1S CHYDKeHUsT Ko/imuecTBa 0asiioB B Auara3oHe oT 1 10 2 ABSIOTCS:
* HeOpe)KHOe BLITIO/THEHHE;
* HM3KO€e KauecTBO rpadruueckoro Marepuasa (HeBepHbIi BbIOOP MaciiTaba uepTeskel, OTCyTCTBUE YKa3aHUs
eIMHUI] U3MepeHus Ha rpadukax),
OTuet He MOXKET OBITh TIPUHAT U MOJJIEXXUT ZI0pabOTKe B CTyyYae:
* OTCYTCTBUSI HEOOXOIUMBIX Pa3/iesioB;
* OTCYTCTBUSI HEODXOIUMOT0 TpauuecKoro MaTepuaa;
* HEKOPPEKTHOM 006pabOTKM pe3y/bTaToB U3MepeHHit

OTuer Mo NPaKkTUYEeCKOMY 3a/aHHI0

TpeOyetcs onpeienMTh TpaHUYHbIE 3HAYEHUs PE)KUMHBIX NapameTpoB Lypky/suyonHoit CTP KA c
PaJUaLMOHHBIM TerI000MeHHUKOM. BhIoTHeHHOe 3a/iaHKe TIPe/ICTaB/IsIeTCs B TIeYaTHOM UK PYKOITUCHON
(opme ¥ BKJIFOUaeT B celsi Mpe/iCTaBleHNe MaTeMaTHUeCKOW MOJIENTU U Pe3y/bTaThl eé peany3auy. 3alura
OTYeTa MPOXOJUT B
(hopMe OTBETOB Ha BOTIPOCHI TIPEMO/IABATeIS.
B ciyuae, ecnv ohopmiieHre 0TueTa U MOBeIEHUE CTYA€HTA BO BPEMS 3alI[UThI COOTBETCTBYIOT YKa3aHHBIM
TpebOoBaHHUAM, CTYAEHT Moay4YaeT MaKCHMalbHOe KOJMUecTBO 0auioB (110 nmaTubanibHOM crucTeMe).
OcHOBaHUSIMH /1S CHYDKeHUST KoJimuecTBa 0asiioB B Auara3oHe oT 1 10 2 sABSIOTCS:
* HeOpEXXHOE BBITIO/THEHHE,;
* HM3KO€e KauecTBO rpadruueckoro Marepuasa (HeBepHbIi BbIOOP MaciiTaba uepTeskel, OTCyTCTBUE YKa3aHHUs
e/TUHUL] M3MEPEHUS Ha rpaduKax),
OTuet He MOXKET OBITh TIPUHAT U MOJJIEXXUT ZI0pabOTKe B CTyyYae:
* OTCYTCTBUSI HEOOXOIUMBIX Pa3/iesioB;
* OTCYTCTBUSI HEODXOIUMOT0 rpauueCcKoro MaTepuara;
* HEKOPPEKTHOM 006pabOTKM pe3y/bTaToB U3MepeHHi

3agaum
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OreHrBaeTCs MPaBUWILHOCTD pellleHHs 3a7a4. KOHTposb cunTaeTcs NpoiieHHbIM, eC/U MOJTyYeHbl
NpaBU/IbHBIE OTBETHI pelllaeMblX 3aja4. BapuaHTsl 3a7au nprsejensl B YMK.

JIK3aMeH

OO0yuatoITuiics UMeeT MPaBo Ha MOyYeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIeIIIHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTUUeCKOUM PaboThI B
COOTBETCTBHUH C TpadrKOM pa3zena 4.
Or1eHKa 3a 9K3aMeH MOXKET ObITh MOCTaBJIEHA 10 pe3y/IbTaTaM TOTHOTO BBIMOIHEHHS BCEX MEPOTPHUSTHH,
TpelyCMOTPEHHBIX TPaKOM KOHTPOILHBIX MEPOTIPUATHM, U BLICTAB/SIETCS KakK CpeHee aprudMeTHUyecKoe
T0JTyUeHHBIX OLIEHOK B ceMecTpe. ITIpu cjjaue sK3aMeHa OLieHKa MOKET OBbITh ITOBBIIIIEHA HAa OJWUH OaslI rpu
TIPaBU/IBHBIX OTBETAX Ha TPU BOIPOCA ITPeIto/iaBaTesisl.
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Paspgen 1. Ilpunpmnel
5 | 9 |mpoekTMpoBaHus 212 0 | 12| 20 | 20 10 | Bormpocermo
paszeny
Ten1000MeHHBIX arperaros.
Paspen 2. Arperarsl 1
5 | g YerpoucrBa cTeHAa AA 339 9 0 | 24 | 20 | 40 | Oruer o JIP
HUCNBITAaHUA PEKYNePaTHBHbBIX
TEeNn1000MeHHUKOB.
Pazpen 3. PaguainiioHHble OTueT 1o
5 9 |Tenyio00MeHHBIe anmaparsl B 18 6 0 6 12 20 | 20 |mpakThueCcKoMy
coctae COTP KA. 3a/laHUI0
Pa3pen 4. YcrpoiicTBo U BOIDOCH I10
5 9 |onmpepaesieHue napaMeTpoB 18 6 0 6 12 10 | 10 P
paszeny
TeIUIOBBIX TPYO.
Pa3pen 5. YcrpoiicTBo u
5 9 |onmpepaesieHue napaMeTpoB 16 4 0 4 12 10 | 10 3amaumn
TeIUIOBBIX aKKYMY/IATOPOB.
Pa3pen 6. YcrpoiicTBo u
omnpe/ieseHue
5 9 |TemoTeXxHUUYECKHUX 27 | 14 8 6 13 20 | 10 | Ortuer no JIP
XapaKTepHCTUK IKPAHHO-
BaKyYyMHO# TeIION30/IA[HH.
Bcero 3a 9 cemectp 144 | 51 17 34 93 | 100 | 100
Bcero no aucuminHe 144 | 51 17 34 93 | 100 | 100
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