





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-19 — CriocobHOCTB orpegensTh TerioBoi pexxum nsgennii PKT v npoekTHpoBaTh cpesicTBa U CUCTEMBI
ero obecrieueHus
ITCK-23 — CriocobHoCTh pa3pabarhiBaTh MeXaHUYECKHe KOHCTPYKI[UHM, CUCTEMbI U arperarhl JeTaTebHbIX

arrapaToB

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
IICK-19

3HAHUA:

OCHOBHBIX 3aKOHOMEPHOCTe! TeI/IOBbIX MPOLIeCCOB B arperarax u ycrpoiictBax COTP;

YMeHuA:

WCII0/Th30BaTh MaTeMaTW4yeCcKWi arrapar [jisi orpefesieHusi OCHOBHBIX TMapaMeTPOB Terio00MeHHbIX
YCTPOMCTB;

HABbIKU:

TIpoBe/ieHrs1 BbIOOpa KOHCTPYKTMBHOM CXeMbl M pacueTa OCHOBHBIX XapaKTePHUCTHUK arperatoB M
ycrporicte COTP KA.
IICK-23

3HAHUA:

TIPUHLIWIIOB KOHCTPYMPOBAHUS arperaTtoB CUCTeMbI 00ecIieueHus TeMI0BOTO PeXUMa;

YMEHUA:

HCIIO/Ib30BaTh METOZBI OIpe/ie/leHre KOHCTPYKTUBHBIX IapamMeTpOB arperatoB M YCTPOWCTB CHCTEMBI
obecrieueHs TETVIOBOTO PEXHMa;

HABbIKU:

MPOEKTHPOBAHKS KOHCTPYKLIWH TeTI00OMeHHBIX arperaroB M yCTPOMCTB.



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
0s10Ka 1, TporpaMMeI MOrOTOBKY 10 HariparsieHnto 24.05.01 ITpoekmupoeaHue, npou38o0cmeo u
3KCnAyamayusi pakem u pakemHo-KOCMUUYECKUX KOMI/IEKCO8.

CogepxaHue JUCLIUIVIMHEL SB/sieTCs jJorndeckuM npogospkenneM auctuiuive: TEIIVIOITIEPEJAYA,
YCTPOMCTBO AT'PETATOB CUCTEM KA.

CojepxaHue  JUCLWIUIMHBI ~ SIB/ISeTCSI OCHOBOM /i1 ocBoeHus aucimiyiviH: HAYUYHO-
NCCJ/IEJOBATE/IBCKASI PABOTA, MATEPUAJIBI MW TIIOKPBITUA KOCMMUWUYECKUX
AIIITAPATOB, ITPON3BOJCTBO KOCMHNUYECKUX AIIITAPATOB.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZe/IMPOBaHusl, TeOPEeTUYeCKOTO U 3KCIIePUMEHTA/ILHOIO UCC/IeJOBaHNS
JJ1s1 pellleHNs] MH)XKeHepHbIX 3a/iau IpodeCcCUOHaIbHOM JiesaTe/lbHOCTH

¢ TICK-23 — CriocobHOCTb pa3pabarhiBaTh MEXaHUUECKHE KOHCTPYKI[UM, CUCTEMBI U arperarthl
JieTaTe/IbHBIX anmnapaToB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HanmeHoBaHHe pa3sjie/IoB H AUAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHUecKHe
3aHATHSA

CamocTrosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IICK-19

IICK-23

Paspen 1. IIpHHUMIBI NPOEKTHPOBAHKA TeN/I000MEHHbIX arperaros. 1.1.
Cuctema obecrnieuenus Terioporo pexxuma (COTP) KocMHU4eCKoro anrapara Kak
KOMIUIEKC B3aMMOCBSI3aHHBIX MOZICUCTEM, arperaroB, yCTPOMCTB U 37IeMEHTOB
KOHCTpyKUMH. 1.2. Knaccudukarym Ternnoo6MeHHbIX 1 TerIo-MacCo0OMeHHbIX
arperatoB u ycrporicte COTP KA. 1.3. IToc/e/j0BaTe/IbHOCTb POEKTUPOBAHUS
TOA. TennoBoii (KOHCTPYKTHBHBII 1 TIOBEPOYHBIH), KOMITOHOBOYHBIH,
TUJPaBINYeCKHil M TEXHHUKO-9KOHOMHYeCKUii pacueTsl. 1.4. Knaccudukauus u
MPOEeKTHPOBaHKe KOHBeKTHBHBIX TOA. THITbI ¥ KOHCTPYKLIMH TeIIO0OMEeHHHKOB.
OG11Me IPUHLIKIIBL BBIGOPA 1 OLeHKM KOHCTPYKLIUM TeI/I006OMeHHUKOB.
Tenno06MeHHUKY THIA )KUAKOCTb-)KU/IKOCTb, Ta3-ra3, XKUAKOCTb-ras. 1.5. Metop,
TeIJI0Npou3BoAUTeIbHOCTH ¥ MeTog NTU.

34

14

10

20

20

20

Pa3]18]l 2. Arpera’rbl " yc’rpoi»ic’ma CTeH/Jia A/IA UCNIBITAHUSA Ter/I000MeHHUKOB.
2.1. YcTpoiCTBO 3MeeBHKOBOTO TpyGuaToro Tena006MeHHNKa, pa36opHOro
I/JaCTMHYATOr0 TeI/I006MeHHMKa, Fa30)KH/IKOCTHOTO Ter/I000MeHHHKa U arperaros
cTeHza, obecrneunBaroiye ero GyHKLHMOHUPOBaHuUe. 2.2. TeopeTnyeckKure 0CHOBBI
pacuera TeryioobmeHa B PeKyrnepaTuBHbIX TeryI006MeHHHKAX.

34

10

10

24

20

20

Pa3paen 3. PaguanuoHsble Teryioo6MeHHbIe annaparel B cocrae COTP KA. 3.1.
Pacuer cTalioHapHOTO peXkKUMa paJraLjoHHOro TerioobmenHuKa (PTO) meTofom
COCpe/I0TOYeHHBIX MapamMeTpoB. 3.2. PacueT CTalMOHapHOTO peXXuMa
Pa/IMaLMOHHOrO Tery1006MeHHHKa MeTO/I0M pacripe/ie/leHHbIX apaMeTpoB. 3.3.
OreHka B/UsAHUS peXXUMHbIX apameTpoB CTP KA Ha pasmep paualiioHHOTO
TeryiooOMeHHHKa.

18

12

20

20

Pa3paen 4. YcTpoiicTBO M onpeje/ieHue nap TPOB TeILIOBBIX TPYO. 4.1.
TTpuHLHIE paboThbl ¥ BUABI TETUIOBBIX TPY6. KOHCTPYKLIMK 1 MaTepHasibl
KalH/UISPHO-TIOPHUCTHIX CTPYKTYP. BBIGOp MaTepuanoB u pabourx Te/ ¢ yu4eToM uxX
coBMecTUMOCTH. CriocoObl pery/iMpoBaHUs TEM/IONPOM3BOAUTENLHOCTH. 4.2. PacueT
OCHOBHBIX 11apaMeTPOB TEeII0BOI1 TPYObI.

20

12

20

20

Pa3paen 5. YcTpoiicTBO M onpeje/ieHue nap TPOB TeILIOBBIX aKKYMY/ISITOPOB.
5.1. Knaccudmkarms TA 1o npuHLMIy AelicTBust. KOHCTPYKTHBHBIE 0COGEHHOCTH U
npumeHenre TA Ha ocHoBe niasneHus: PB. 5.2. MeToy orpe/iesieHtisi napamMeTpoB
TA Ha ocHoBe pelueHust 3aauu CredaHa.

18

12

10

10

Paspen 6. YcTpoiicTBO M onpejie/ieHHe TeN/IOTeXHHYeCKHX XapaKTepHCTHK
9KPaHHO-BAKYyMHOH Ten/I0M30/sLMH. 6.1. Arperatsl U yCTPOIMCTBA YCTaHOBKU
77151 uccriefioBaHyst xapakrepucTuk OBTU. 6.2. DkcriepumMeHTanbHOe ompefeeHye U
pacyeT TerIoTeXHUYeCKUX XapaKTepUCTHK SKPAHHO-BAKYYMHOM TeryIon30/IsLHH.

20

13

10

10

Bcero 3a 9 cemecTp

144

51

17

34

93

100

100

Bcero no gucuuninHe

144

51

17

34

93

100

100

3.2. AyAMTOPHBIA MPAKTHKYM

Homep n
HavMeHOBaHHe
paspena
JUCLIUNIUHBI

Tema NMPAKTUYECKOI'0 3aHATUA

Oo0neMm,

aya.
JacoB

Pazpen 1. IlpuHUMNIEBI

AmnHanmi3 cOOTHOIIEeHUH AJIA pacyeTa Teriorponu3BOAUTE/IbHOCTH
MMPAMOTOYHOI'O ¥ TIPOTUBOTOYHOI'O Teryio0OMeHHUKOB. I/ICCJIG,Z[OBEIHI/IE

MPOEKTUPOBaHUS
TeTI000MEHHBIX 3¢ GeKTUBHOCTH MPSIMOTOUHOTO TeryioobMeHHUKa. TTpoBeieHme
arperaros. TEeTUIOBBIX KOHCTPYKTOPCKUX U MTOBEPOYHBIX PACUeTOB.

Pa3pen 2. Arperarsl 1
YCTPOICTBA CTeHA
[J151 UCTIBITAHUS

N3yueHue ycTpoiicTBa U IIPUHLIUIIOB ZIeMCTBUS arperaToB U
U3MepUTebHBIX CUCTeM KCTIepUMEeHTAILHOr0 CTeH Ia.

HpOBeAEHI/IE SKCIIepUMEHTAJ/IbHOI0 UCC/1eJOBaHUA MPOLIeCCOB
TerutoobMeHa B PeKyIrnepaTuBHbLIX TerI000MeHHUKaX. TEOpeTHQECKOE

arnrapaThbl B COCTaBe |[IPOTPaMMHasi pean3aliysi.
COTP KA.

TerVI00OMEHHUKOB. | 3KCIepUMeHTabHOoe onpefeneHre K03$ULIMEeHTOB TeIIO0TAauu U
Tervionepesauu
Pazgen 3.
PaguanonHsle AHanu3 MaTeMaTuueckoit Mofienu ¢yHkUroHrpoBaHus PTO B cocTaBe
4  |TeryiooOMeHHBIe uupkynsironHoit CTP, cocTaBneHue anropuTMa pacuera u 6

Pa3nen 4. YcrpotictBo
U OTipe/iesieHue

6

Amnanu3 cTpyKTyphbl GuTHIEH TeToBbIX TPyD. OnpeseneHue
OTIMYUTENTbHBIX XapaKTePUCTUK GUTUIEN Pa3nYHOTO THUTIA.




rapameTpoB OrnpesiesieHrie BO3MOYKHOTO [iaria30Ha U3MeHeHHsI

TET/IOBBIX TPYO. MPOCTPAHCTBEHHOTO MoJiokeHust TT U3 yc/IoBUs 0becreyeHus
3a/laHHOM TeruiornpousBoguTensHocTy TT. McciienoBaHre BAUSIHUS
XapaKTepUCTUK MaTepHrasia GUTHsS Ha paboTocrnocobHocTs TT.

aKKyMYJISITOPOB. orceka KA.

Pasgen 5. YerpoiictBo|Onpesenenne Macchl TA miaB/ieHUs], BK/IIOUEHHOTO B COCTaB
U oripefiejieHUe uupKynauuoHHoro koutypa CTP ¢ PTO, ucxofs U3 MUHUMAIbHOCTH
rapamMeTpoB CyMMapHOU Macchbl arperatoB. OnpeiesieHre rabapuTHBIX ¥ MaCCOBBIX
TerI0BbIX xapakTepucTtuk TA, Bk/itoueHHOTo B coctaB CTP repMeTruHOrO

Pasgen 6. YcrpoiicTBo
U onpejiesieHye
TeIVIoTeXHUYeCKUX
XapaKTepUCTHK
9KpaHHO-BaKyyMHOM
TeI/IOU30/ISILIUH.

JKCIlepUMeHTa/IbHOe OTpefie/ieHUe U pPacueT TeryIOTeXHUYe CKUX
XapaKTepUCTHK 3KpaHHO-BaKyyMHOM Ternyion3onsaun. CocTas
9KCIIepUMeHTabHOM YCTaHOBKY /I/1s1 UCCTIe[J0BaHUs XapaKTepUCTUK
IBTMU. Onpezenenvie agpekTrBHOrO K03 duiieHTa
TervionpoBogHocTH IBTU no skcneprMeHTaIbHBIM JaHHBIM

Bcero 3a 9 cemectp

34

3.3. CamocrosnTenbHas padora crygenra (CPC)

Homep 1 HauMeHOBaHMe pa3jena
AUCLUTLTHHBI

Cojep)xaHue y4e0HOro 3a/JaHUsI

Oo0nemMm,
4acoB

Pazpen 1. IIpyHLMIIBI MPOEKTUPOBaHUS
TeryI000MeHHBIX arperaros.

[ToAroToBKa K BOCIPUSITHIO, IPOPAabOTKa U
JIOTI0/IHEHUe KOMMeHTapUsIMU JIEKLIIOHHOI'O
MarepHarna C UCI0/Ib30BaHeM yueOHo-
METOUUECKUX UCTOUHUKOB.

20

Pa3men 2. Arperarsl ¥ yCTpOMCTBa
CTeHZA /ISl UCTIBITAaHUS
TeII000MEeHHHUKOB.

HO,Z[F OTOBKA K IMPAKTUYE€CKUM 3dHATUAM U CAdUe
MpaKTUUeCKUX BBAaHI/II\/JI.

24

Pazgen 3. PaguaiioHHbie
TeIIO00MEHHbIE araparhl B COCTABe
COTP KA.

HO,Z[F OTOBKA K INPAKTUYE€CKUM 3dHATUAM U CAdue
MpaKTUUeCKUX BBAaHI/II\/JI.

12

Pa3men 4. YcrpoiicTBo U onipefiesieHye
rapamMeTpOB TeIIOBBIX TPYO.

[MoAroToBKa K MPaKTUYeCKUM 3aHSATHIM U cljade
TPaKTUUECKUX 3a/IaHUM.

12

Pa3gen 5. YcTpolicTBo U onpefiesieHre
rapameTpoB TelJIOBBIX
aKKYMYJISITOPOB.

HO,E[F OTOBKa K ITPAKTHYe€CKWM 3aHATUAM U CAayue
MpaKTUueCKUxX BB,E[aHI/II‘/’I.

12

Pa3gen 6. YcTpoticTBo U onpefiesieHre
TeIJIOTeXHUYEe CKUX XapaKTePUCTHK
9KPaHHO-BAaKyyMHOU TeI/ION30JISIIUHN.

HO,E[F OTOBKa K IIPAKTHYe€CKWM 3aHATUAM U CAayue
MpaKTUUeCKUX BB,E[aHI/II‘/’I.

13

Bcero 3a 9 cemectp

93

4. POPMbI KOHTPOJIA OCBOEHUA JUCILIUIT/IMHbI

CEMECTP

HEJEJ/IM CEMECTPA

1234 5 | 6|7 8 9

10 11 12| 13 |14| 15 |16

17

9 BP3/1|JIP| | Oru. o JIP

[P| Otu. no 113 304| |344(4P| Otu. no JIP, aud. 3au.

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocTrueckasi paboTa;
BP3/] — Borpockl no paszeny;
Ortu. 1o JIP — otuet nio JIP;

Ortu. 1o I13 — oTueT no npakKTUUECKOMY 3a/jaHUIO;

304 - 3apauy;

. 3a4. — qudQepeHIIMPOBaHHbIN 3aueT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cenyonmx popmax:
[IMarHoCcTuyeckasi pabora;
BOIIPOCHI 110 pa3eny;
otuet 110 JIP;




*  OTUeT I10 NMPAaKTUUeCKOMY 3aZIaHHIO;
e 3a71auml.

IIpome)XyTouHas arTecTalus TPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHBIN 3aUeT.



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.

9



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. IIpakTHyeckue 3aHATHA:

1. lHTepakTHBHAas1 JOCKa;
2. JTaboparopHasi yCTaHOBKa JJIsl UCTIBITAHWUM Pa3/TMUHBIX KOHCTPYKIWH TerI000MeHHHKOB,;
3. dparmeHTHI arperatoB CUCTeM TepMoperyvpoBaHus KA.

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/ioka 1, mporpaMMbl IIOATOTOBKM 1O HampasieHuto 24.05.01 IIpoekmuposeaHue, npou3goocmeo u
aKcnayamayusi pakem U pAKemHO-KOCMUYeCcKUuX Komniekcos. [ucuuruiiHa peanu3yeTrcss Ha (akynbereTe A
PaketHo-KocMuueckor TexHukd BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadeznpoit A3 KOCMUUYECKUE
ATITTAPATHI I ABUTATEJIN.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-19 CriocobHOCTh Ompe/ieNisiTh TEIIOBoW pexxuM u3nennii PKT v MpoeKTHPOBATh CPeZICTBA U CHCTEMBI €T0
obecreueHus;
[ICK-23 CriocobHOCTh pa3pabaTbiBaTh MeXaHWYeCKHWe KOHCTPYKLMHM, CHCTeMbl W arperarbl JieTaTe/bHbIX
arnraparos.

Co,qepmaHHe AUCHUTIIMHBI OXBATBIBAET KPYT' BOIMMPOCOB, CBA3dHHLIX C U3YUEHUEM U dHA/IM30M XdPAKTEPUCTHK,
TMPUHLMWIIOB KOHCTPDYHWDOBaHMA W METOAOB pacCyeTa arperatoB u YCTpOﬁCTB, HCIIOJ/Ib3YEMBIX B CUCTEMAX
obecrieueHHs TEIIOBOIO peXXrMa KOCMHUUeCKUX arlliapaToB.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B
cnenyrommx ¢popmax:
e UAarHOCTUYecKas pabora;
e BOMPOCHI 110 pasfjeny;
e oTuer 1o JIP;
e OTYeT I10 NPaKTUYeCKOMY 3a/laHUIO;
e 3a3/aum.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

TpeyCMOTPEHbI JIeKIIMOHHBIe 3aHATHS (17 u.), mpakTuueckue 3aHsaATHS (34 W.), camocTosiTeNlbHas paboTta
cryzaeHTa (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.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

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

Pa3;[en 2. ArperaTbl H yCTpOﬁCTBa CTeH/ia NIl UCIIbITAHUA Tern/i000MeHHUKOB.

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)

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

24

Wroro no pasgeny 2

24

Pa3gen 3. PaguanuoHHbIe Telyioo0MeHHbIe anmaparsl B coctase COTP KA.

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

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

12

Wroro no pa3geny 3

12

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

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

M. K. Canero, H. A. Tecroenos, B. [I. Atamacos. .
Teopust NpOEKTUPOBaHUS CJIOXKHBIX TEXHUUECKHUX
cucTeM KocMuueckoro 6asvpoBanusi: CI16.BT'TY

"BOEHMEX" um. [I. ®@. YctuHoga, 2012 (8.3 - 8.5)

b. W. ITonetaes. . I[IpoekTUpoBaHue CUCTEM
obecrieuenus TeryioBoro pexxuma KA: CIT6.BI'TY
"BOEHMEX" um. 1. @. YctuHoBa, 2008 (2)

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

12

Wrtoro mno paspeny 4

12

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

IMoaroroBka K rpakTuyeckum 3aastusM | A. B. PomanoB. . Cuctembl 00ecTieueHUst TeTIOBbIX
Y ciaue MpaKTUUeCKUX 3aJaHUM. PEXXMMOB repMeTUUHBIX OTCEKOB U S[JePHBIX
SHepPreTUUECKHUX YCTAHOBOK KOCMUYECKUX
anmaparos: CII6.: TTpodeccronan, 2014 (cTp.239 -
241)
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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

13




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 BOIPOCHI TIO pa3zieny;

e oruet 1o JIP;

® OTUeT I10 MMPaKTUUYeCKOMY 3aZlaHHIO;
e 3a/1auuy;

e uddepeHPOBAHHBIN 3a4erT.

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.

Ortuer 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
MOCTPOEHHBIe rpadKy, OTBETh HA KOHTPOJIbHbBIE BOIIPOCHI, BEIBO/BI 110 paboTe. 3aiura 0T4eTa MpOXouT B
(hopme OTBETOB Ha BOIIPOCHI TIpenoyaBaresis.
B ciyuae, ecii opopmiieHre oTueTa U MoBefieHHe CTyAeHTa BO BpeMs 3alLUThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUSAM, CTY/IEHT MoTyYaeT MaKCUMaabHOe KOMYeCTBO 0asuioB (0 MATUOA/UTBHON CHUCTEMe).

OCHOBaHUAMU /ISl CHYPKEHHS KO/iMuecTBa 6asiioB B AuarasoHe oT 1 10 2 AB/IsSIOTCS:

* HeOpEXXHOE BBITIO/THEHHE,;

* HU3KOe KaueCTBO rpaduueckoro mMarepuasna (HeBepHbIi BbIOODP MaciTaba uepTeskeid, OTCYTCTBUe yYKa3aHUsI
e/TUHUL] M3MEPEHUs Ha rpaduKax),

OTuet He MOXKET OBITh TIPUHAT U MOJJIEXXUT Z0paboTKe B Cyyae:

* OTCYTCTBUSI HEOOXOIUMBIX Pa3fiesioB,;

* OTCYTCTBUSI HEODXOIUMOr0 rpauueCKoro MaTepuara;

* HEKOPPEKTHOM 00pab0TKHU pe3y/IbTaTOB U3MepPeHUH

OTuer M0 NPAaKTHYECKOMY 3aJaHUI0

Tpebyetcs ornpesieMTh TPaHWYHbIE 3HAYeHUs] PEKUMHBIX NapameTpoB Lypky/suyonHoi CTP KA c
paZvaliOHHbIM TeTI000MeHHUKOM. BhINonHeHHOe 3ajaHue Mpe/CTaB/seTcs B [1eYaTHOW WM PYKOITMCHOM
¢dopme 1 BK/TIOUaeT B cebst Ipe/icTaB/IeHre MaTeMaTHueCkol MOZIe/y U pe3y/IbTaThl eé peay3ariuu. 3amura
OTueTa IMPOXOZJHUT B
(hopme OTBETOB Ha BOIIPOCHI TIPENOaBaTe/Isl.
B cniyuae, ecin ohopmiieHre oTueTa U MoBefieHHe CTyAeHTa BO BpeMsi 3aL{|Thl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUsAM, CTYAEHT MoayJYaeT MakKCHMa/lbHOe KOJMUecTBO 0auioB (110 maTHOanIbHOM crcTeMe).

OCHOBaHUSIMH [IJIs1 CHYDKEHHsI KOJTMUeCTBa OasijioB B iMarna3oHe oT 1 10 2 SB/ISHOTCS:

* HeOpeXKHOe BBITO/THEHHE;

* HM3KO0€ KaueCTBO rpadhuueckoro Mareprasa (HeBepHbIi BbIOOp MaciiTaba uepTeXkeid, OTCyTCTBHE YKa3aHHUs
eJHUL] U3MEePeHus Ha rpadukax),

OTyeT He MOXKET ObITh IPUHSAT U MOAJIEXKUT JOPabOTKe B CTyyae:

* OTCYTCTBUSI HEOOXOIUMBIX Pa3/iesioB;

* OTCYTCTBUSI HEOOXOAUMOTO rpauueCcKoro MaTep1aa;

* HEKOPPEKTHOM 00pabOTKH pe3y/bTaToB U3MePeHHH
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3agaum
OLeHMBaeTCs MPaBWILHOCTH pelieHus 3aAad. KoHTposib curMTaeTcsi MpoiZieHHbIM, eC/Id TT0/TyUeHbI
TpaBU/IbHbIE OTBETHI pellaeMbIX 3a7au. BapuaHTel 3ajau npuBegeHsl B Y MK.

JuddepennupoBanHbIii 3aueT

OOyuaroumiicss UMeeT TPaBo Ha MO/Ty4YeHre MUHUMAJTLHOM TTOJIOKUTE/TBHOU OL|eHKH TTPH Y C/IOBUN
YCIIEIIHOTO MPOXOKAEHHSI TEKYLer0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKOM paboThI B
COOTBETCTBUHU C rpahuKoM pasgena 4.
OtleHKa 3a 3aueT MOXXET OBITh MTOCTaBJ/IeHa TI0 pe3y/IbTaTaM TOHOTO BHITIOTHEHHST BCEX MEepOITPUSITHH,
TNpe/lyCMOTPeHHBIX I'pa(KoM KOHTPOJIbHBIX MEePOTIPUSTUH, U BBICTAB/ISIETCS KaK CpefjHee apudpMeTUdecKoe
TO/TyYeHHBIX OLIEHOK B cemecTpe. IIpu czjaue 3aueTa orjeHKa MOYKeT ObITh MOBBIIIEHA Ha Of1H 0asi pu
MIPaBU/IbHBIX OTBETAX Ha TPU BOIIPOCA IPerofaBaTesisl.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspgen 1. Ilpunpmnel
5 | 9 |npoekTupoBanus 34 | 14 | 10| 4 | 20 | 20 | 20 | Bompocwimo
pasgeny
Ten1000MeHHBIX arperaros.
Paspen 2. Arperarsl 1
5 9 |ycrpoiicTBa cTeHja s 34 | 10 0 10 24 20 | 20 | Oruer no JIP
HUCNBITaHUSA TENI000MEeHHUKOB.
Pa3pen 3. PagnanuoHHbIe OTueT 1o
5 9 |rensi000MeHHbIE anmnaparkl B 18 6 0 6 12 20 | 20 |npakTUueckoMy
coctae COTP KA. 3alaHUI0
Pa3pen 4. YcTpoicTBO U BOIDOCH I10
5 9 |onmpepesieHue napamMeTpoB 20 8 4 4 12 20 | 20 P
pasgeny
TEIUIOBBIX TPYO.
Pa3pen 5. YcTpoicTBO U
5 9 |onmpepesieHue napaMeTpoB 18 6 2 4 12 10 | 10 3amaumn
TeIIOBBIX aKKyMYJ/ISITOPOB.
Pa3pen 6. YcrpoiicTBo U
omnpeje/eHUue
5 9 |TemsI0oTeXHMYECKHUX 20 7 1 6 13 10 | 10 | Ortuet no JIP
XapaKTepUCTUK YKPAaHHO-
BaKYyMHO# TeIION30/IAI[HH.
Bcero 3a 9 cemecTp 144 | 51 | 17 34 93 | 100 | 100
Bcero no aucuuinee 144 | 51 | 17 34 93 | 100 | 100
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