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
Beinyckaroman Kadeapa A3 KOCMUYECKUE AIIIAPATHI 1 IBUT'ATE/IN
Kadeapa-pa3padorunk pabdoueit A3 KOCMUYECKMUE AIIITIAPATBI 1 IBUT'ATEJ/IA
MpOrpamMmsbI
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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
roz Habopa rpymmsr: 2023

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:

IICK-4/23-3 — crocobHOCTE TIPOBOAWTL  HAYYHO-WCC/IEJOBAaTeIbCKAE W OTNBITHO-KOHCTPYKTOPCKHE

Pa3pabOTKU MPH UCCIeJOBAHUM CaMOCTOSITETbHBIX TEM

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

KYPC

CEMECTP

HaumeHoBaHHe Pa3/e/oB U AUJAKTHYECKHUX eJUHHIY

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'o
BCEI'O
NPaKTHKYM
3aHATUHA
CamocrosTebHasA
pabora cTyjeHToB

JlaGopaTopHbIi
IIpakTHyeckue

®dopmupyemast
KoMmmereHus, %

IICK-4/23-3

TErI0NpPOU3BOAUTE/IBHOCTH.

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
KA. 1.3. ITocnegosarensHOCTh poekTupoBanust TOA. TernnoBoi (KOHCTPYKTUBHBIN 1
TI0BEPOYHBIii), KOMIIOHOBOYHBIH, THAPaB/IMUeCKUH U TeXHUKO-3KOHOMUUECKHUI pacueTsl. 1.4.
Knaccudukanust v npoekTMpoBaHue KOHBeKTHBHBIX TOA. THIIbl Y KOHCTPYKLIMH
Tern006MeHHHUKOB. O611i1e MPUHLMUITBI BEIOOPA U OL{eHKH KOHCTPYKLIMK TeII006MeHHHKOB.
Tery1006MeHHHKH THIIA )KUAKOCTb-)KUKOCTb, Ta3-Tra3, XUAKOCTb-Ta3. 1.5. Metoz

32 12 0 12 20

1.6. Metog NTU.

20

Pa3pen 2. YcTpoiicTBO M onpejie/ieHNe TeN/I0TeXHHYeCKHX XapaKTepUCTHK YKPaHHO-
BaKyyMHOH Tenyion3onsinuu. 6.1. Arperarel U yCTPOICTBa yCTaHOBKH [/1sl MCCJIe/{0BaHUsI
xapakTepucTuk OBTIU. 6.2. DKcriepyMeHTaIbHOe OIpe/ie/ieHNe U pacueT TelJIoTeXHUUeCKUX
XapPaKTepuCTUK BKPHHHO-BaKyyMHOﬁ TeTIOU30J/IALN.

27 14 8 13

20

Paspen 3. Arperarbl  yCTPOICTBA CTeH/AA /A/IfA HCIIBITAHUsI PeKyNepaTUuBHbIX
Ten1000MeHHHKOB. 2.1. YCTPONCTBO 3MeeBUKOBOTO TPyGUaToro Terno06MeHHHKa,
pa36OpHOTIo T/IACTUHYATOTO TeMI000MeHHHUKA, Ta30)KU/KOCTHOTO TeTio00MeHHIKA U
arperaroB CTeH/ia, obecreuuBarolye ero GyHKLHOHUpoBaHuUe. 2.2. TeopeTHuecKre 0CHOBBI
pacuera TeryioobMeHa B peKyrepaTHBHBIX TelJI000MeHHHUKaX.

33 9 9 0 24

15

Paspen 4. PaguanuonHble TenyiooomenHbie annaparsi B cocrase COTP KA. 3.1. Pacuer
CTALMOHAPHOTO PeXXKUMa pPaJjaliioOHHOro TerutoobmeHHnka (PTO) metozom
COCpe/IOTOUeHHBIX rapamMeTpoB. 3.2. PacueT cTal{IOHapHOTO peXKMMa pa/ialjiOHHOTO
Ternn0006MeHHNKa METO/IOM Pacripe/ie/leHHbIX apameTpoB. 3.3. OLieHKa BIUSHUS PEXKUMHbIX
napamerpoB CTP KA Ha pa3mep pajilaljiOHHOTO TeryiooOMeHHHUKa.

18 12

15

TPYOBI.

Paspen 5. YcTpoiicTBO M onpejie/ieHHe MapaMeTpPoOB TeIIoBbIX TPY6. 4.1. [IpHHLMIIBI
paboThl ¥ BU/BI TEMIOBBIX TPYO. KOHCTPYKLIMK U MaTepHasibl KalW/UISIPHO-IIOPUCTBIX
CTpyKTyp. Beibop MaTepraioB 1 paboumx Tes C y4eTOM MX COBMeCTUMOCTH. Criocobbt
perynMpoBaHys TeIJIONPpOU3BOJUTE/TbHOCTH. 4.2. PacueT 0CHOBHBIX TiapaMeTpoB TEIJIOBOi

18 12

15

3azaun CredaHa.

Paspen 6. YcTpoiicTBo M onipejie/ieHHe NapaMeTPOB TeNJIOBbIX aKKyMY/IATOPOB. 5.1.
Knaccudukarpsi TA no npuHLuny jeiictBust. KOHCTPyKTHBHBIE 0COGEHHOCTH 1 IPUMEHeHHe
TA Ha ocHoBe n1aBsienus PB. 5.2. Metoy onpefiesienyst mapameTpoB TA Ha 0CHOBe pelleHust

16 12

15

Bcero 3a 9 cemecTp

144 51 17 34 93

100

Bcero no gucuuninHe

144 51 17 34 93

100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep n
HauMeHOBaHHUe
pasjena
JUCHMILIAHBI

Tema MPAKTUHYECKOI'0 3aHATUA

Oo0neMm,

aya.
4acoB

Pazpen 1. IlpuHIMNEB!
MPOEKTUPOBAHUSI
TeTI000MEHHBIX
arperaros.

AHanu3 COOTHOIIIEHUH [I7Is pacyeTa TeryIopOoru3BOIUTeTEHOCTH
MPSIMOTOYHOTO ¥ TIPOTUBOTOUYHOTO TEM/I000MEHHUKOB. VcciefoBaHue
3G GeKTUBHOCTH MPSIMOTOUHOTO TeryioobMeHHUKA. TTpoBeieHe
TeT/IOBBIX KOHCTPYKTOPCKUX U TTOBEPOYHBIX PacueToB.

12

Pasgen 2. YcrpoiicTBo
U OTIpefiesieHre

JKCcrepuMeHTasIbHOe OTIpe/iesieHe U pacueT TeTJIoTeXHUUeCKUX
XapaKTepUCTUK FKPaHHO-BaKyyMHOM Terion3ossiiun. CocTaB

anraparsl B COCTaBe
COTP KA.

TporpaMMHas peanu3aLusl.

TeI/I0OTeXHUYEe CKUX o
2 9KCIIePUMEHTa/IbHOW YCTAaHOBKU /ISl UCC/IeZl0BAHUS XapaKTepPUCTUK 6

XapaKTepUCTHUK

. |\OBTU. Onpezenenve 3¢gdekTrBHOrO K03 uieHTa
9KPaHHO-BaKyyMHOMN
TervionpoBogHocTH OBTU no skcneprMeHTaIbHBIM JaHHBIM

TeTUIOU30/ISALINN.

Pasnen 4.

Papnanmonsslie Ananmu3 MaTeMaTrueckoit Mogenu ¢hyHkuronrpoBanus PTO B cocraBe
3  |rerioobMeHHbBIE uupKy/asiquonHoi CTP, cocTaBneHue anroputMa pacuera u 6

Pasgen 5. YcrpoiictBo
U OIpefie/leHUe

AHanu3 cTpyKTypbl (GUTHIIEN TeruoBbIX TPyO. OmpesesieHue
OT/INUUTE/IbHBIX XapaKTePUCTUK HUTH/IeH pa3IMYHOTO THUIIA.
OnpefeneHre BO3MOXXHOTO jaria3oHa U3MeHeHuUst

6
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rapameTpoB
TeIIOBBIX TPYO.

MPOCTPAHCTBEHHOTO MoJyiokeHust TT U3 ycioBus obecneyeHus
3a/jlaHHOM TeruornpousBoguTensHocTy TT. VcciienoBaHre BAUSIHUS
XapaKTepUCTUK MaTepHuasa GUTuis Ha paboTocrnocobHocTs TT.

Pazpen 6. YcrporictBo

Y orpeZiesieHH e

Ornpegenenne maccel TA niaBieHUs], BKJIFOYEHHOTO B COCTaB
LpKynaguoHHoro koutypa CTP ¢ PTO, ucxons U3 MUHUMAIbHOCTH

5 |mapamerpos CyMMapHO# Macchl arperatoB. Onpe/iesieHre rabapuTHBIX U MacCoBLIX | 4
TerIOBbIX xapakTepucTtuk TA, Bk/itoueHHOTo B coctaB CTP repMeTruHOrO
aKKYMYJIITOPOB. orceka KA.

Bcero 3a 9 cemectp 34
3.3. JTaGopaTopHBIi NPAKTHKYM
Homep u Oomem,
Ne HanMeHOBaHHe
Tema /1a00paToOpPHOro NpPakTHKyMa aya.
n/n pasjena
JAUCLMILTUHBI uacos
W3yueHue cucTem UsMepeHus [aB/ieHUsl BAKYyMUPOBAHUS: BaKyyMMETPbI

1 TepMoIiapHble, BaKyyMMeTpbl MOHM3al[MOHHbIe. VI3MepeHUe faBieHus C 4
ga:%,qenv 2. TIOMOIIIBbIO TEPMOTIAPHOTO BaKyyMMeTpa, 00paboTka pe3y/nbTaToB
OE;E;ZEZEE ;/I Ornpesiesienye TerioTeXHAYeCKUX xapakTepuctuk DBTU. [Iposesenue
reroTexHyeckux| TEVIOBOr0 SKCIepUMeHTa: BaKyyMHUPOBaHHs yCTaHOBKH /10 33/JaHHOTO
XapaKTePHCTHK AQB/IeHVs, BblEPXKKA HA CTaLMOHAPHOM PeXUMe, BK/IIOUeHHe

5 |akpanmo- Harpesare/is, POrpes BHYTPeHHeH CTeHKH /10 3a/;aHHOHN TeMIeparypbl, 4
BaKyyMHO KOHTPOJIb [JaBJIeHUs B [TOJIOCTH U ONpeJe/ieHre TeMIIepaTypbl Hapy>KHOH
rervronzonsn,  |CTEHKH. O6p:360TK& pe3y/IbTaToB KCIIEPUMEHTA C PaCUeToM

s¢dekTrBHOI TeronposogHocTy DBTU. AHanu3 nomyueHHbIX
pe3y/bTaToB

3 |Paspen 3. OKcrnepuMeHTabHOE OTpeZie/ieHHe XapaKTepUCTHK TpyoUuaToro 3
Arperatsl 1 3MEEeBUKOBOTO >KU/IKOCTHO->KH/IKOCTHOTO TEM/I000MEHHOTO armnapara.

4 YCTpOMCTBa cTeHAa| DKCTiepuMeHTaIbHOe OTpe/ie/ieHre XapakTepUCTHK TIaCTUHUATOTo 3
JUIS UCTIBITAHUSL  PKUZKOCTHO-KHUIKOCTHOTO TeTyIo0OMEeHHOTO arrapara.

5 PEKYTEPATUBHBIX | 3KcrieprMeHTalbHOe OTpe/ie/ieHUe XapaKTepUCTHK TPyOuaToro 3
TeryI000MeHHHKOB. ra30KMJKOCTHOIO TerjIo0OMEeHHOrO arapara.

Bcero 3a 9 cemectp 17
3.4. CamocTosnTenbHas padora crygenta (CPC)
No Oo0nemMm,
o/ Homep 1 HaumeHOBaHMe pa3je/ia ANCHUIIIMHbI Copep)kaHue yueOHOro 3aiaHus 4aCoB
LTI [ToaroToBKa K MpakTUYeCKHUM 3aHSATHSIM C

1 Paspen 1. [IpuHLymibt MpoeKTHPOBaHHA WCII0/Ib30BaHNeM yueOHO-MeToarueCKIX 20

TeryI000MeHHBIX arperaros.
HCTOYHHKOB.
Pasgen 2. YcTpoiCTBO U olpe/iesieHue [ToaroroBka K NpakTA4YeCKUM U

2  |TemnjaoTeXHUUYeCKHUX XapaKTepUCTHK SKpaHHO- 71abopaTpHBIM 3aHATHSIM, 0(OpPMJIeHHE 13
BaKyyMHOM TeTJIOU30JIsAL1H. otueTos 110 JIP.

3 Pasgen 3. Arperatsl ¥ yCTPOMCTBa CTeHZA [J1s [MToAroToBKa K 1ab0paTOPHBIM 3aHATUAM U 24
WCIIBITAHUS PeKyTIepaTUBHBIX TerIo00MeHHUKOB. |oopmiieHre oTyeToB 110 JIP.

4 Pazgen 4. PagualjioHHBIE TeI/I000MeHHbIe ITogroroBka K MpakTAYeCKUM 3aHSITHSM U 1
arnmaparel B coctase COTP KA. C/lave TIPaKTUYeCKUX 3a/laHuM.

5 Pa3gen 5. YcTpoiicTBO U onipefiesieHre ITogroroBka K rMpakTUYeCKUM 3aHSITHAM U 12
rapamMeTpoB TEIIOBBIX TPYO. c/iaue MpakTUYeCKUX 3aJaHUi.

6 Pa3men 6. YcTpoticTBo U onpefiesieHre [TogroroBka Kk TPaKTM4YeCKMM 3aHATUAM 1 12
rapaMeTpoB TEIJIOBBIX aKKyMYJ/ISTOPOB. c/laue MpakTUYeCKUX 3aZaHui.

Bcero 3a 9 cemectp 93
7 13556




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
2(3[4a] 5 |6 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.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE UHTEPBAJIb B
cnenyrommx dpopmax:
JMarHoCThYeckas pabora;
BOIIPOCHI 110 pa3feny;

oTuet 1o JIP;

OTYET I10 IIPaKTU4Ye€CKOMY 3aJdHHIO;

3aJ]auM.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoBOJUTCA B CbOpMaX:

9K3dMeEH.
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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.
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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:
T1ICK-4/23-3 croco6HOCTh MPOBOIUTE HAyUYHO-WCC/IEN0BATENLCKUE U OTMBITHO-KOHCTPYKTOPCKKE Pa3paboTKu
TIPU UCCJIeJ0BAHNU CAMOCTOSITE/IbHBIX TEM.

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;
¢ OTYET MO MPAKTUUECKOMY 33/]aHHIO;
e 3aJaum.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHBI TIpakKTUdeckue 3aHaTus (34 4.), mabopatopHbIi npakTukyM (17 u.), camocTosTenbHas paboTa
ctyzeHrta (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.

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.
B. U. Ioneraes. . [IpoeKTHpOBaHKe CUCTeM 00ecreueHust
terioBoro pexkuMa KA: CIT6.BI'TY "BOEHMEX" um. []. ®.
YctuHoga, 2008 (2)
ITogroroska Kk npaktnueckuMm | M. K. Canero, H. A. Tecroenos, B. []. Atamacos. . Teopus
3aHATHUAM U caue MIPOEKTUPOBAHKS CJIOKHBIX TEXHUUEeCKUX CUCTEM 12
MPAKTUYECKUX 3aJJaHUH. kocMuueckoro 6asuposanus: CIT6.5I'TY "BOEHMEX" um.
. ®. Ycrunosa, 2012 (8.3 - 8.5)
I1. 0. Oan, [. A. Peii. . TerinoBble TpyObl: M.: DHeprus, 1979
(2-6)
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:
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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 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

OrleHKa 3a 3K3aMeH MOKET ObITh TIOCTAB/IeHa M0 Pe3y/IbTaTaM MOJTHOTO BBIMOTHEHHS BCEX
MEDOTIPUSATHH, TIPeAYCMOTPEHHBIX TPa(hUKOM KOHTPOJILHBIX MEPOTIPUSATHH, 1 BBICTAB/ISIETCS KaK Cpe/iHee
apudMeTHUeCKOe TIOTYUeHHBIX OL[eHOK B cemecTtpe. [Ipu cjaue 5K3aMeHa OIfeHKa MOXKeT OBbITh TOBBIIIeHa Ha
OJIVH 0aJsi/T pU TTPaBU/IBLHBIX OTBETAX Ha TPH BOTIPOCA IPEero/aBaresis.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. IlpyHnune!
5 | 9 |mpoekTMpoBaHus 32012 0 | 12| 20 oo | Bompocsimo
paszeny
TEM/I000MEeHHBIX arperaros.
Pa3pen 2. YcrpoiicTBo U
5 g |OMpe/ie/ieHNe TeNIOTeXHHYECKHX | o | |, 8 6 13 20 Oruer no JIP
XapaKTepUCTUK IKPAHHO-
BaKyYyMHO# TeIION30/IA[HH.
Pa3zpgen 3. Arperarbl U
5 | g [YCrpoucrBacTeHaa A 339 | 9 0 | 24 15 | Oruer o JIP
HCNBITaHUA PeKylepaTuBHbBIX
TeII000MeHHHKOB.
Pa3pgen 4. PaguanjuoHHbIe Ortuer 1o
5 9 |Tenyi000MeHHBIE anMiapaThI B 18 6 0 6 12 15  |npakTHUeckoMmy
coctae COTP KA. 3a/laHUI0
Pazpen 5. YcrpoicTBo U BoHDOCH 10
5 9 |onpepeneHue napamMeTpoB 18 6 0 6 12 15 P
paszeny
TeI/IOBBIX TPYO.
Pazpen 6. YcrpoiicTBo 1
5 9 |onpepeseHue napamMeTpoB 16 4 0 4 12 15 3amaun
TeIJIOBBIX aKKyMYJ/ISITOPOB.
Bcero 3a 9 cemectp 144 | 51 17 34 93 100
Bcero o agucHMnIinHe 144 | 51 17 34 93 100
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