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)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CUCTEMBI OBECIIEYEHHSA TEIIVZIOBOI'O PEXKUIMA

Hanpagnienue/cnenuaibHOCTb 24.04.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
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YpoBeHb BbICIIIero o0pa3soBaHust Marucrparypa
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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: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
Kansirun JleB iBaHOBUY, K.T.H., JOLIEHT, Ipodeccop

[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
CHUCTEMBI OBECIIEYEHNSA TEIVIOBOI'O PEXKUMA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[TK-4.3 — CniocobeH orpeziensiTh TeIIoBoi pexxum usgenuii PKT v mpoeKTUpoBaTh CpesicTBa U CUCTEMBI er0
obecrnieueHust

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
IIK-4.3

3HAHUA:

Ha yYpOBHe TIpe/ICTaB/IeHUH: (U3NYeCcKre yYCI0BUS TEMI000MeHa B KOCMHUECKOM MPOCTPAHCTBE; CXEMBI
COBPEMEHHBIX U TIEPCIEKTUBHBIX CUCTEM O0OeCreueHusi TerioBOr0 pPeXUMa, COCTaB W TeXHUUYeCcKHe
XapaKTePUCTUKKM TeIJIOBBIX arperaTtoB CUCTeM oOecrieueHUsi TEIUIOBOTO DeXHMa; Teryiohu3ndeckue WU
9KCIUTyaTallMOHHbIE XapaKTePUCTUKU TTAaCCUBHBIX CPE/ICTB 00eCrieueHus TEIJIOBOTO PEXKUMA;

Ha YPOBHE BOCITPOM3BeJeHHS: MaTeMaTHueCKre MOJIe/TH TPOLieCCOB BHEIITHETO Teljioo0MeHa B KOCMOCe
Y OrpaHWYeHHOM 00BEMe OpOUTANLHOTO TepMOKOHTeHHepa; MaTeMaTHuecKHe MOJE/NH W PACUETHBIE CXeMbI
TEIJIOBBIX arperaToB CUCTeM 00ecreueHus TEMIOBOT0 PeXKMMA,

Ha YpOBHe TIOHUMaHUsI: OCHOBHBIE TIPUHIIUIIBI TIOCTPOEHUS U (PYHKIIMOHUPOBAHKS CUCTeM 00eCTieueHust
TEIJIOBOTO PEXHMMa KOCMHUUECKHX arrapaToB; METOAWKU TPOEKTHPOBAHUS CHUCTeM 00eCreueHusl TerjoBOro
pexuma.;

YMeHuUs:

TeopeTUYecKHe: COCTaBjieHWe U pellleHWe CHUCTeM YpaBHeHHH, OIMMCHIBAOIIMX  IIPOL{eCCHI
(YHKIMOHUPOBaHHSI CUCTEM 00eCIeueHHs TETJIOBOTO PeXXUMa

TpPaKTUYeCKHe: HaBLIKK B 00/1aCTU TIPOrPaMMUPOBaHUs, pellieHns 3a/jau Ha DBM B pa3muuHbIX MakeTax
MPOTrpamm; TO/ITOTOBKA EKTPOHHBIX OTUETOB, CO/IEPIKAIl[UX TEKCTOBYIO U rpadruecKyro HHPOPMAIHIO. ;;

HABbIKU:

pa3paboTKK TporpaMM, TIPOBeAEHHs] PpacuéToB CHUCTeM o0ecrieueHHs] TETUIOBOTO peXWMa C
ncrnoab30BaHreM JOBM u aHanM3a UxX pe3y/bTaroB..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuuninna CUCTEMbBI OBECITEUEHNSA TEIVIOBOI'O PEJKMMA sBisieTcsl AUCLUIIMHOU
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
HarpasiieHuto 24.04.01 PakemHble KOMI/IEKCbl U KOCMOHA8MUKA.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHueCKOW TIOITOTOBKYU OakajiaBpa U CJIY)KUT OCHOBOM a1 ocBoenus auciumvi: TIOATOTOBKA K
MPOLIEAYPE 3AIIUTHI YW 3AIIUTA BBIIIYCKHON KBAIM®OUKAIIMOHHOM PABOTHI,
IMTPOEKTMPOBAHUVE KOCMHMNUYECKUNX AIITITIAPATOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAMTOPHBIE 3aHATHSA N
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Pazpen 1. OcHOBHBIe NOHATHA M onpeenenus. 1.1. /lupakruyeckas egunauna 1.
Hasnauenue u cofiep>kanue AucUUIunHeL 1.2, [lufakTuueckas: ejunuiia 2. OCHOBHbIe 3a/jauu
5 9 MPOEeKTUPOBaHuUs crcTeM obecreuenns Ternnosoro pexxuma (COTP). 1.3. Juaaktiuueckast 4 2 2 0 2 5
eguHMLIa 3. [TapaMeTphl TETI0BOTO peXxMMa KOCMUYecKoro armapara. 1.4. Jlnjaktuueckas
equHMLa 4. Knaccuduxanus v cocras COTP.
Paszpen 2. BHenHuii Tenyi000MeH KOCMHUYeCKOro anmnapara. 2.1. [JufiakTiueckas eJMHULA
5. CXeMa BHeIIIHEro Terioo6MeHa KOCMUUECKOTO armapara B KOCMUYeCKOM MPOCTPaHCTBe.
2.2. lupaktrdeckas efunula 6. TerioBble Mojenu niaHet. 2.3. Jugaktudeckas eauHuna 7.
5 9 Mogernb psSIMOTO COMHEYHOro u3aydenust. 2.4. lunaktudeckas efununa 8. Mogens 22 2 2 0 20 25
arMoc(epHBIX TeMIOBBIX MOTOKOB. 2.5. [lujakTuueckas eauHMLa 9. MarematiyecKkue Mogienu
BHEIIIHUX TeIUIOBbIX Harpy3ok. 2.6. [lunakruveckas egununa 10. TernoBoe cocrosHue
BHELIHUX 3/1eMeHTOB KOHCTPYKLIMM KOCMHYeCKHX arlraparos.
Paspen 3. . BHyTpeHHMIi Te/I0Boii pe)XHM repMoOTCeKOB KOCMHUYECKOro anmnapara. 3.1.
Jupaxkrtryeckas efunuia 11. OcobeHHOCTH BHYTpeHHero TeryioofMeHa B repMOOTCeKax
KOCMHMYeCKuX arnmaparos. 3.2. [luaktnueckas euHuLa 12. Mogenu BHyTPEHHHX TeIIOBbIX
5 9 Harpy30K KOCMUUeCKuX anmnaparoB. 3.3. [lugaktnueckas equnua 13. TerioBas cxema u 18 2 2 0 16 15
MareMaTHuecKast Mofie/lb BHyTPeHHero Teryioo6MeHa B repPMOOTCeKax KOCMHUUeCKHX
anmnaparos. 3.4. /lufaktuueckas efunuia 14. Onpegenenrie K03GGULMEHTOB KOHBEKTUBHOTO
Teryioo6MeHa B repMOOTCeKax KOCMUUeCKHUX alapaToB.
Paspen 4. TTopcucTeMbl BeHTHIALUH FePMOOTCEKOB KOCMHYECKHX aNnnaparoB 1
ofecrnieueHHs1 BAQKHOCTH. 4.1. [lujakTHyeckas efvHMLa 15. MareMaTHyeckast MOZesb
5 9 rasopacrpezesnenus. 4.2. [luaakriueckas equuuLa 16. Beibop THIa U rlapamMeTpoB 9 2 2 0 7 5
BeHTHIATOpA. 4.3. [Jugaktuyeckas eauHuna 17. [Tokasareny B1a)KHOCTHOTO PeXXUMa U
crioco6e! 06ecrieueH st BIAXKHOCTH.
Paspen 5. . IlaccuBHbIe cpeACTBa o6ecreyeHust TeI0Boro pexuma. 5.1. [lujakruueckas
5 9 equHMLa 18. DKpaHHO-BaKyyMHas Terionsonsauus (OBTU). 5.2. lugakriudeckas egununa 19. 18 2 2 0 16 15
TepMoperynupyroLye MOKpPbITHS.
Pa3pen 6. AKTUBHEIe CHCTeMBbI TepMoperynupoBanus. 6.1. /lufakruyeckas efunuia 20.
5 9 AKXTUBHBIe ra30Bble CUCTeMBbI TepMOpery/IiupoBaHus. 6.2. [lufakTuueckas egunuia 21. 46 26 2 24 20 20
AKTHBHbIE Ta30’KH/JKOCTHbIE CUCTeMbl TepMOPEery/TMPOBaHHsL.
Paspen 7. TenyioBble arperarbl CHCTeM TepMoperyiupoBanus. 7.1. [lujakTuueckast
eqrHMLa 22. PauauoHHbIN TerioobMeHHHK. MareMaTrueckasi MOJe/Ib TUIIOBOTO 3/IeMeHTa
5 9 paLMoOHAIBHOTO TerI000MeHHKKa. Ornpe/ieieHre X/1a0pOr3BOAUTENbHOCTH PaJJUaLjiOHHOTO 20 13 3 10 7 10
TeryiooOMeHHVKa. 7.2. [lufjakTiHyeckas eArHnLa 23. KOHBEKTHBHBIE TerI006MeHHbIe
armaparhbl CHCTeM 0OeCreyeH st TeTIOBOI0 PeXXUMa.
Paszpen 8. Moaenb Macchl CHCTeMbI o0ecriedeH sl TeIUIOBOro pexxuma. 8.1 Jlujakruueckast
5 9 euHMLa 24. Mogienn maccbl 3eMeHTOB COTP 1 yHKIIMOHA/ILHO-CTAaTUCTUYECKast MO/ieNb 7 2 2 0 5 5
CHUCTEMBI.
Bcero 3a 9 cemecTp 144 51 17 34 93 100
Bcero no gAMCHUIUINHE 144 51 17 34 93 100
3.2. JIaGopaTopHbIil NPAKTHKYM
No Homep u HaiMeHOBaHue pa3jesia OonemMm,
Tema naﬁopaTopHoro NpAKTHKyMd
n/n AUCIUII/THHBI dyA. 4acoB
1 Pa3,qe11 2. BHewHuii TeruiooOMeH MO/:[EJ'II/IPOBEIHI/IG BHeIIIHero TersioobMeHa oTceka 0
KOCMHUUECKOI'O aririaparad. KOCMUUECKOI'O aririapaTra Ha Op6I/ITe
2 YcrpoiicTtBo U fieiicTBre ra3oBoil CTP KA 6
"IInasma-A"
3 Pa3pen 6. AKTHMBHBIE CHCTEMBI YcTpoiicTBO U AelicTBUe ra3o-xuakoctHort CTP KA 10
TepMOpery/JvpoBaHus. "3eHur"
4 Ycrpoiicteo u gelictBue CTP HerepmeTnuHoro KA 8
"I'nonacc-K2
5 Pasgen 7. TerioBele arperarsl UccnepoBanys XxapakTePUCTUK KOHBEKTUBHBIX 10
CHUCTeM TepMOperyJrpOoBaHUA. TeryI000MeHHBIX arirapaTosB.
Bcero 3a 9 cemecTp 34
3.3. CamocrosiTennbHas pabdora crygenta (CPC)
Ne CopepkaHue yueOHOro Oo0nem,
HOMep N HAMME€HOBaHHe pa3je/ia JUCLHHUII/IMHBI
n/n 3a/laHuA 4acos
1 PEIB,Z[EJ'I 1. OcHOBHBIE TIOHATHUS U onpeaejeHud. HO,Z[F OTOBKA K IMPAKTUYECKOMY 2

6
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3aHATHUIO.
2 [TonroToBka K rnpakTH4eCcKUM 5
o 3aHATHSM
Pazgen 2. BHenHuit Teryioo0MeH KOCMHUYeCKOTO arapara.
3 BeInosiHeHue fomalliHero 15
3a/jaHus ¥ opopmiieHHe OTUYETa
4 [ToaroToBKa K IMpakTU4YeCKUM 5
Pasgen 3. . BHyTpeHHMI TENJIOBOI pe>KUM repMOOTCEKOB  |3aHSTHSIM
5 KOCMMYeCKOro arrapara. BrInonHeHne foMalliHero 1
3afaHus U opopMiIeHHe OTUéTa
6 Paspen 4. ITogcucreMbl BeHTWISILIMA F€PMOOTCEKOB IToaroroBka K mpakTA4ye CKUM v
KOCMHYEeCKHX alapaToB U obecriedeHusi BIaKHOCTH. 3aHATHAM
v [ToaroToBKa K npakTU4yeCcKum 4
Pasgen 5. . [TaccuBHbIe cpeAcTBa 00eCrieueH st TEIJIOBOIO  |3aHATHAM
8 peXxxuma. BrinosiHeHHe foMalllHero 12
3a/1aHusT ¥ ohopmiIeHHe OTUYETa
9 [TonroroBka K rnpakTuueCcKum 4
3aHATUSM
Pasgen 6. AKTUBHBIE CUCTEMbI TePMOpPETYIUPOBaHKS.
10 BbinonHeHue foMalliHero 16
3a/jaHus ¥ opopmiieHHe OTUYETa
1 Pa3pen 7. TeruioBble arperarbl CUCTEM ITonroToBka K IpakTuieCcKuM v
TepMOpeTyJIMPOBaHusl. 3aHATHSIM
12 Paszen 8. Mogiesib MacChl CUCTEMBI 00eCrieueHu st [ToaroToBKa K MpakTUyeCKUM 5
TeIJIOBOTO peXkuma. 3aHATHUSAM.
Bcero 3a 9 cemectp 93
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAUITI/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
1, 2 (3|4 5|6 | 7| 8 (910 11 |12 | 13 |14| 15| 16 | 17
9 OC O3 | gp | O3 | OC AP | OC | A3 | OC a3 | Op

YcinoBHble 0003HAUCHUS:

¢ TP — nuiarHoCcTHYecKas pabora;
e OC — yCTHBII ONPOC CTY/I€HTOB;
e 13 — jomailiHee 3aZiaHue.

crenyromux Gopmax:
[TMarHocTuyeckasi pabora;
YCTHEBIH OMPOC CTYAEHTOB;
JOMalliHee 3a/jaHue.

HpOME)KYTO‘lHaH dTTecTalud rMpoBOAUTCA B Cl)OpMaXZ

9K3dMEH.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTePBaJIbl B
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

. A. A. Abnypaxumos, B. . Atamacos, B. H. Bananaus. . Kocmuyeckwuii anmapar "fIutaps”. CI16.BT'TY
"BOEHMEX" um. . ®@. YctuHosa, 2015, 3i1. pec.
2. A. B. Pomanog. . CrcteMbl 00ecrieueHHst TETJIOBBIX PeXXKUMOB TePMETUYHBIX OTCEKOB U siZiepPHBIX
SHEepPreTUUeCKUX YCTAHOBOK KOCMMUeCKuX ammaparoB. CII6.: ITpodeccuonan, 2014, 60 3ks3.
3. A. B. YnumHgaes, FO. B. [Ipsiuenko, B. A. Cnapus. . CucTeMbl )KU3HeoOecreueHus: 1 000pynoBaHMe
JieTaTenbHBIX arnmaparoB. HoBocubupck: HI'TY, 2019, a51. pec.
4. B. B. Hukonbckuid. . IIpoektupoBanre kocmMudeckux anmaparo. CI16.5I'TY "BOEHMEX" um. 1. ®.
¥YcruHoBa, 2003, 317 2K3.
5. B. B. CaxuH. . TeriooomenHbie armaparel. CTI16.BI'TY "BOEHMEX" um. []. ®@. YctuHoga, 2010, 122
3K3.
6. B. /1. Atramacos, C. 1. Koponés, JI. Y. KansiruH. . CucTeMbl 00eCrieueHus! TEMIOBbIX PeXXUMOB
kKocmuueckux armaparo. CI16. 5T TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2017, 53 3K3.
7. B. II. Atamacos, C. 1. Koponés, JI. U. Kansirus. . CucteMbl 00ecrieueHus TeIIOBbIX PEKIMOB
kKocMuueckux armaparos. CI16.BT'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2017, 371. pec.
8. JI. . Kansrun. . MarepuaJsibl ¥ IOKpBITHS B KocMudeckoi TexHuke. CI16.BI'TY "BOEHMEX" um. 1.
®. YctunoBa, 1996, 131 3k3.
9. JI. M. KansiruH, H. K. MatBeeB. . DKCriepUMeHTa/IbHbIE HCC/Ie0BaHMsI ITPOLIECCOB TEIJI000MeHa B
peKkyrepaTiBHLIX TeroobmenHukax. CI16.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2021, 20 3K3.
10. H. K. MarBeeB. . DKpaHHO-BaKyyMHasi TeIJIOM30/SILKS U oripeziesieHne eé xapakrepuctuk. CII6.BI'TY
"BOEHMEX" um. II. ®@. YctuHoBa, 2012, 74 3k3.
11. P. H. lymunos, FO. U. Tonctosa, A. H. bosipiinHoga. . IIpoektupoBaHye CUCTeM BeHTU/ISALIMU U
ororiienust. CaHkT-ITeTepOypr: Jlanb, 2022, 351. pec.
12. C. U. Koponég. . CuctemMbl 0becrieueHust TEMJIOBOTO PeXKrMa KOCMHUeCKHX arnmaparoB. CI16. BT TY
"BOEHMEX" um. Jl. ®. YctuHoga, 2006, 3. pec.
13. C. 1. KoponéB. . CucteMbl 0becrieueHusi TEIIOBOTO Pe>KMMa KOCMHUecKrX armaparos. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2006, 85 3ks.

5.2. JloriosiHUTe IbHAS TUTeparypa 10 JUCLUIUIVHE:

1. B. B. Masno3émos, B. ®@. PoxkHog, B. H. ITpaBerkuii. . CUCTeMBI )KU3HE00eCTIEUeHHST IKUTTaXKeH
JieTaTebHBIX arrapaTtoB. M.: MaivHocTpoeHue, 1986, 3 3k3.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX /1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IEKTPOHHBIE OMOTHOTeUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®ynzaamenransHas 6ubnuoteka BI'TY «BOEHMEX» um. I.®. YcTrHOBa;
2. http://e.lanbook.com — DBC JlaHb.

COBPEMEHHLIQ HpOCl)eCCI/IOHa]'IbHLIe GEETS JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - IToHOTeKcTOBast 31eKkTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHzaMeHTalbHBIX UCC/IeJOBaHUH.

VHdopmaLioHHble CIIpaBOYHbIE CHCTEMBI:

1. Texakcrept — MHGOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHol renepanyu BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpPMaLMOHHBIN TOPTasI MPABOBOM WHGOPMALUH.

5.5. IIporpaMMHOe obecrieueHHe:



1. Mathcad Prime 3.1.
5.6. HdopmalioHHbIe TeXHOJIOTUU:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



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:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

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
K paoueii mporpaMme AMCLUILIHHbI
CHUCTEMBbI OBECIIEYEHNS TEIIJIOBOI'O PEJXKIMA

AnHoTanusa paboueii nporpaMMsl

Ouctuminia CUCTEMBI OBECIIEUEHUSA TEIVIOBOI'O PEXXMMA sBiisieTcsl AUCLIUTTMHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
HarpapsieHuio 24.04.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIUIMHA peanu3yercs Ha dakynsreTe A
PakeTHO-KOCMHueckor Texunku BI'TY "BOEHMEX" um. [.®. Ycrunora kadeznpoii A3 KOCMUYECKHUE
ATITTAPATBI 1 ABUT'ATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-4.3 CriocobeH ompezensTh TeryioBoi pexkum mzfennii PKT U MPOeKTHpOBAaTh CPeACTBA U CUCTEMBI €ro
obecrieueHws.

Copiep>kaHue QUCLMIUIMHBI OXBaThIBAe€T KPYTI' BOIPOCOB, CBSI3aHHBIX C IPOLleCCAMH BHEIIHEro TeryiooOMeHa
KOCMUYECKOTO  amrapara, TeryiooOMeHa BHYTPH €ro  TIepMEeTHYHBIX ~ OTCEKOB, MaTeMaThdyeCKUM
MO/Ie/TMPOBaHKEM 3THX TMPOL[ECCOB, C YCTPOMCTBOM U (DYHKLIMOHMPOBAHHEM TTaCCUBHBIX CPEJCTB 00ecredeH st
TEIJIOBOTO Pe)KMMa M aKTMBHBIX CHCTEM TePMOpery/IMpOBaHMsl, pa3paboTKON UX MaTeMaTHuyeCcKUX Mofesed u
Mogie/lell COCTaB/ISIIOIMX MX arperaroB, a TakKKe COCTaB/lIeHHWeM Mojesled Macchl CUCTeM obecrieueHust
TEeTUIOBOTO pe)XMa KOCMHUUeCKUX arapaToB.

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

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
* YCTHBIH OTIPOC CTYAEHTOB;
e /lOMalllHee 3a/laHue.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
Tpe/[yCMOTpPeHBI JIeKIFOHHbIe 3aHATus (17 u.), mabopaTtopHblii pakTHKyM (34 4.), camocTosiTesibHasi paboTa
ctyzeHta (93 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
CHUCTEMBbBI OBECIIEYEHNS TEIIJIOBOI'O PEJXKIMA

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.

HaumeHoBaHue PexoMeHIVeMast IHTeDaTyDa TpyRoeMKOCTB,
paboThI Ay paryp yac.
Paspen 1. OcHoBHEBIe NOHATHSA U ONIpe/ie/IeHH .
B. [. Aramacos, C. U. Koponés, JI. Y. Kansirus. . CucreMsl
obecrieueHNst TETITIOBBIX PEXXUMOB KOCMHUUeCKHX armaparos: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHora, 2017 (Beenenue, riasa 1.)
ITogroroBka K B. B. Mano3émos, B. ®. Poxxtos, B. H. [IpaBerkuii. . Cuctemsl
MpaKTHU4eCKOMY »KU3Heo0ecreueH st YKUMAXKeH jieTaTe/IbHBIX arnmaparoB: M.: 2
3aHSTHIO. MammHoctpoenue, 1986 (I'masa 3)
B. [. Aramacos, C. U. Koponés, JI. Y. Kansarus. . CucreMsl
obecrieueHUsI TETIOBBIX PEXXUMOB KOCMHUUeCKuX armaparos: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2017 (Beegenue, rmasa 1)
Uroro no pa3geny 1 2
Paspen 2. BHeiHMii Ten1000MeH KOCMHUYeCKOro anmapara.
A. B. Unuungaes, FO. B. [Ibsuenko, B. A. CnapuH. . CUcTembl
ToaroToBKa K >KU3HeobecrieueHust 1 000py/[0BaHUE JIeTaTeTbHBIX arfapaToB:
HoBocubupck: HI'TY, 2019 (T'nasa 1)
MpaKTUYe CKUM 5
3AHSTHSIM A. B. PomaHoB. . CucteMbl 06ecrieueHus TeTIOBbIX PEXKUMOB
repMeTUYHBIX OTCEKOB U S/lePHBIX SHEPreTUYeCKUX yCTaHOBOK
kocMuueckux amraparos: CI16.: TTpodeccuonan, 2014 (BeegeHue,
paszen 1.3)
B. B. Mano3émog, B. ®. PoxxHos, B. H. [IpaBerikuii. . CucTeMbl
JKU3Heo0ecreueH st YKUMAXKeH JieTaTe/IbHbIX arnmnaparoB: M.:
Bemonnenne M 1986 (Pasgen 1.2)
OMaIHero LK lalmHocTpoenye, e 1.
. W. Koponég. . Crucrembl 0becrieueHHst TEIJIOBOTO PeyKUMa
3a/aHuA 1 kocmuueckux armaparos: CI16.BI'TY "BOEHMEX" um. [I. ®. 15
0(1)quneHHe YctuHoBa, 2006 (Pazzgen 1.2)
oTdeTa H. K. MatBeeB. . DKpaHHO-BaKyyMHas TeIJIOU30SLUS U ONpefiesieHre
eé xapakrepuctrk: CI16.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2012
(Pazgen 1)
Wroro no pasgeny 2 20
Pa3pen 3. . BHyTpeHHHUI1 Tel/IOBOI pe)XKHM repMo0TCEeKOB KOCMUUYECKOro anrapara.
TToAroTOBKa K C. U. Koponés. . Cuctembl 06ecrieueHus TeryiIoBOT0 PeXXUMa
MPaKTHYECKIM kocmuueckux armaparos: CI16.6I'TY "BOEHMEX" um. [I. ®. 5
3AHSTHSIM YctunoBa, 2006 (Pa3zern 2.)
B. [. Aramacos, C. 1. Koponég, JI. U. Kansirux. . CucteMbl
BRINO/THEeHHe obecreueHMst TEIVIOBBIX PE)KUMOB KOCMUUeCKHX arrnaparos: CI16.BT'TY
JIOMaIITHero "BOEHMEX" um. 1. ®. YctuHosa, 2017 (Pa3gens! 3.1, 3.2, 3.3.)
3a7aHust U A. B. PomanoB. . Cuctembl 06ecrieyeHHst TETJIOBBIX PeXXUMOB 11
odbopmene repMeTUYHBIX OTCEKOB U S/|ePHBIX SHePreTUYeCKUX yCTaHOBOK
oTuiTa KocMuueckux ammnaparos: CII6.: TTpodeccuonan, 2014 (Pa3gens 1.4,
1.5, mpunokenwue I1.3.2.)
Uroro no pa3geny 3 16
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Pa3zgen 4. IloacucTeMbl BEHTHIALMU F€PMOOTCEKOB KOCMHYECKHX aniapaToB U o0ecrneueHust

BJ/IQAXKHOCTH.

IMogroroBka k

P. H. llymunos, FO. Y. Toncroa, A. H. BosipiurHoBa. .
ITpoeKTUPOBaHHE CUCTEM BEHTUISILIUM U oTorieHusi: CaHkT-ITeTepOypr:
Jlanb, 2022 (I'naga 2.)

B. [. Aramacos, C. 1. Koponés, JI. Y. Kansarux. . CucreMsl

MpakTU4eCKUM obecrieueHUst TETIJIOBBIX PEXXUMOB KOCMHUUeCKuX armaparos: CI16.BI'TY 7
3aHATUSIM "BOEHMEX" um. [I. ®. YcruHora, 2017 (Pa3zgensi 3.4, 3.5, 3.6.)
A. B. Unuungaes, FO. B. [Ibsiuenko, B. A. CnapuH. . CUcTeMbl
>KU3HeobecrieueHust 1 000py/I0BaHUE JIeTaTe/TbHBIX arfapaToB:
HoBocubupck: HI'TY, 2019 (T'naBa 3)
Wrtoro no paspeny 4 7
Pa3zpen 5. . ITaccuBHBIe cpeJCTBa 00ecnedyeHHsI TENJIOBOr0 pe;KuMa.
ToAroToBKa K C. 1. KoponéB. . CucteMbl 0becreueHus TeTIOBOTO PeXXUMa
kKocmuueckux ammaparos: CII6.6I'TY "BOEHMEX" um. [I. ®.
MpaKTAYe CKUM 4
SAHSTHSIM YctuHoBa, 2006 (Pa3zgen 2.) 5
JI. . KansirvH. . Marepuasbl U IOKPBITUSL B KOCMHAUECKOU TeXHUKe:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 1996 (Pa3zen 3.)
Brino/siHednie B. [. Aramacos, C. 1. Koponés, JI. U. Kansarus. . CucreMsl
JIOMAIIIHEro obecrieueHus TETJIOBBIX PEXXUMOB KOCMUUeCKUX arnaparos: CI16.BI'TY
3a/laHUA U "BOEHMEX" um. [I. ®. YcruHoBa, 2017 (Pa3gensi 4.1, 4.2.) 12
odopmiieHue H. K. MarBeeB. . DkpaHHO-BaKyyMHasi TEIIJIOU30JISILIUS U OTIpefiesieHHre
OTuéTa eé xapakrepuctuk: CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHora, 2012
(Pasgen 2.)
Wroro no pa3geny 5 16
Pa3spen 6. AKTUBHBIE CHCTeMbI TePMOpPery/JIupoBaHusl.
IMogroroBka K B. 1. Atamacog, C. 1. Koposnés, JI. U. Kansarus. . Cuctemsbl
NPaKTHYe CKUM obecrieueHus TETJIOBBIX PEXXUMOB KOCMUUeCKUX arnmnaparos: CI16.BI'TY 4
3aHSITUSIM "BOEHMEX" um. [I. ®. YcruHoBa, 2017 (Pa3gen 5.8.)
C. 1. Koponég. . Cuctembl 0becrieueHus TEIJIOBOTO PeXXUMa
Brimonnenue kocMuueckux armaparos: CII6.BT'TY "BOEHMEX" um. []. @.
AOMAIIHETO Ycrunosa, 2006 (Pasgen 2.)
3a/iaHust 1 A. A. Abnypaxumos, B. [I. Aramacog, B. H. BananauH. . Kocmuydeckuii 16
O(I’QPM“eHHe armapar "furaps": CI16.BT'TY "BOEHMEX" um. . @. YcTHHOBa,
oT4ETA 2015 (Pa3sgen 3.)
Wroro no pasgeny 6 20
Paspen 7. TenoBble arperarsl CHCTeM TepMOpery/iMpoOBaHus.
B. B. CaxuH. . Terimoobmennsle armapartsl: CII6.6I'TY "BOEHMEX"
uM. 1. ®. YcruHosa, 2010 (Pasgesnsr 2, 4)
JI. X1. Kansarun, H. K. MatgeeB. . OKCIlepuMeHTa/IbHbIE UCC/Ie0BaHUS
TIPOLIeCCOB TeMI000MeHa B PeKYTepaTHBHBIX TeIJI000MEeHHUKAX:
TToroToBKa K CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021 (Pa3gen 1.)
B. [I. Atamacos, C. 1. Koponés, JI. 1. Kansarus. . Cucremsl
TpaKTUYe CKUM ) 7
SAHSITHSIM obecrieueHus TEMJIOBBIX PEXXUMOB KOCMUUeCKuX armaparos: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2017 (Pa3gen 2.6)
A. B. PomaHoB. . Cuctembl 00ecriedeHusT TETVIOBBIX PEXKUMOB
repMeTUYHBIX OTCEKOB U SIZIepHBIX SJHepreTUYeCKUX YCTaHOBOK
kKocMuuecKkux anmaparos: CII6.: TTpodeccuonan, 2014 (Pazgensr 1.12,
1.13,2.5))
Wtoro no paspeny 7 7
Pazpen 8. Mopenb Macchl CHCTEMBI 00eCIIeUeHHs TEIVIOBOro pe)KumMa.
B. B. Hukonbckuil. . [IpoekTrpoBaHre KOCMAYeCKUX aniaparoB:
IMoaroroBka K CIT6.FI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2003 (Pa3zgen 13.4.)
NpakTU4eCKUM B. 1. Atamacos, C. 1. Koponés, JI. 1. Kansrus. . Cucremsl 5
3aHATUAM. obecrieueHUsI TETIJIOBBIX PEXXUMOB KOCMHUUeCKuX armaparos: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHosa, 2017 (Pa3men 7.)
Wroro no pa3geny 8 5
13 28345




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
CHUCTEMBI OBECIIEYEHUS TEIIVIOBOI'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
*  YCTHBIH OMPOC CTYAEHTOB;
e /IOMallIHee 3a/laHue;

e 5K3aMeH.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

YCTHBII 0IPOC CTY/IEHTOB

[Tprmeps1 BOMIPOCOB, 3aZjlaBaeMbIX MPU OMNPOCe, TIpuBeeHbl B Y MK.
Kpurepuu orjeHvBaHus:
[TpaBUILHBIH, 4eTKO C(HOPMYIMPOBAHHLIN OTBET - 5 6asoB.
[TpaBu/IBHEIN, HeYeTKO chopMyTUPOBaHHLIN OTBeT - 4 Gasna.
[TpaBU/BHBIN, HO HETOUHBIN OTBeT - 3 Gara
HenpaBumbHeI OTBeT - 2 Gasa.

JomaliHee 3afaHue

PeliieHuist OMAIITHUX 3aJAHUI TIPE/ICTAB/ISIIOTCS B T€UaTHOM WM PYKOTIMCHOM (hopme. Kaxgoe
JlOMalliHee 3a/jJaHHe COCTOUT B PellieHHUH TIPOeKTHOM 3ajauu. TemMaTrKa JOMalIHUX 3a/laHHH Tpe/iCTaB/ieHa B
YMK.
Kputepuu oueHuBaHus:
- IPaBUJ/ILHOE pellieHne, TIPU YCIOBUY KaueCTBeHHOTO 0(hOPMJ/IEHHUS C BBITIOTHEHUEM TPE/IbABIAEMbBIX
TpeboBaHuii — 5 H6asIoB.
OCHOBaHUSIMH [1J151 CHYDKEHHsI KOJTMUeCTBa OasiioB B iMarna3oHe OT 5 10 3 SB/ISIOTCS:
-HeOpexkHOe odopMieHre paboThI,
-HeTPaBU/ILHO WM HEYETKO CPOPMY/TUPOBAaHHbBIE BBIBO/IBI,
-HeTpaBW/IbHbIE OTBETHI MPHU 3alI[UTE JOMAIIIHEro 3a/IaHMsl.
IomariiHee 3a/jaHye He MOXKeT OBbITh MPUHATO U TIOZJIEXKUT 10pabOTKe B C/Tyuae HEMPaBUILHOTO PelleHus
MOCTAB/IEHHOW B HEM TIPOEKTHOM 3aJauu.
Jlnst 3aueTa JOMallIHero 3aZlaHust HeoOX0AUMO HabpaTh He MeHee 3 6asIIoB.

JK3amMeH

[JomyckoM K 3K3aMeHY SIB/IsIETCS BBIIOJIHEHKE BCeX KOHTPOJIbHBIX MePOIPUSITUM, TTpelyCMOTPEHHBIX
paboueii IporpamMmoi TUCIUITAHEI.
Or1eHKa 3a 3K3aMeH BBICTAB/ISIETCS 110 pe3y/IbTaTaM OTBETOB Ha 2 BOTIPOCA K3aMeHaI[MoHHOTo Outeta. OfuH U3
BOIPOCOB - OCHOBHOM. OH SIB/IIETCSI EMKUM T10 COZIEP>KaHHI0, TpeOyeT 3HaHUsA (hHU3UUeCKOM KapTHUHBI IIpoLiecca,
MaTeMaTUYeCKOI'o OIMMCAHKUS [apaMeTPOB 1 XapaKTePUCTUK M INTyOOKOTr0 aHa/IM3a pe3y/IbTaToB NCC/IeA0BaHMS.
Bropoii Borpoc TpebyeT KpaTKOro aHam3a MoCTaBAeHHOW 3a/1aud U (JOPMY/TUPOBaHHE OCHOBHOTO BBIBOJIA.
Kpurepuu orjeHrBaHus:
«OT/IMYHO» - TIOJTHBIA OTBET Ha 00a BOTIPOCAa ¥ BO3MOXKHBIE JIOTIOJTHUTE/TbHBIE BOTIPOCHI;
«XOPpOILIO» - He3HAUUTEe/TbHBIE 3aMeUaHUsl Ha OTBETHI 110 000MM BOTIPOCAM U HETTOJIHbIE OTBETHI Ha
JIOTIOJIHUTE/IbHbIE BOTIPOCHI;
«YZ0BJIETBOPUTE/ILHO» - HEIOJ/IHbIE OTBETHI Ha 00a BOIIPOCAa, OTCYTCTBHE OTBETOB Ha OT/e/IbHbIE
JIOTIOJTHUTE/IbHBIE BOIIPOCHI;
«HEYIOB/IeTBOPUTE/ILHO» - HEMOIHbIN OTBET HA OCHOBHOM BOIIPOC, OTCYTCTBUE OTBETAa Ha BTOPOU U
JOTIOJIHUTEJIbHbIE BOIIPOCHL.
KoMI11eKT 5K3aMeHal[MOHHBIX OHIeTOB BXOJUT B cocTaB Y MK IUCIUTIIMHEL
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Paspen 1. OcHOBHBIE IOHATHSA U YCTHIR
5 9 AT~ 4 21210 2 5 orpoc
omnpepe/eHuUs.
CTY/IeHTOB
5 9 Paspen 2. BHemiHmii Ten1000MeH 29 7 9 0 20 75 Jomamnee
KOCMHYeCKOro anrmapara. 3a/jaHue
Pa3pen 3. . BHyTpeHHHI Teni0Boi TomarHee
5 9 |pexxuM repmMooTCeKOB KOCMHUY€CKOro 18 2 2 0 16 15
3a/jaHue
anmnapara.
Pa3pen 4. IToacucreMbl BeHTUIALUA YcTHBIN
5 9 |repMOOTCEKOB KOCMHUYECKHX 9 2 2 0 7 5 ompoc
anmaparoB M oGecrneueHus BJIAKHOCTH. CTY/IeHTOB
YCTHBIN
onpoc
5 9 Pa3pesn 5. . ITaccuBHBIe cpefcTBa 18 2 7 0 16 15 CTyIIeHTOB,
o0ecrieueHNs TEMJIOBOr0 PeXXUMa.
HomaiHee
3a/jaHue
5 9 Pa3zpen 6. AKTHBHBIE CHCTeMbI 46 | 26 9 24 20 20 HomartHee
TepMopery/iMpoBaHus. 3ajaHue
Paspgesn 7. TerioBble arperarbl CHCTEM YeTHIR
59 Ae /. P 20 13| 3| 10| 7 10 onpoc
TepMopery/IMpoBaHusl.
CTY/IeHTOB
Paspen 8. Mojaenb Macchl CHCTEMBI YCTHBIR
5 19 AT 5. VIR 712120 5 5 orpoc
o0ecrieueHNs TEMJIOBOT0 PeXXUMa.
CTY/IEHTOB
Bcero 3a 9 cemecTp 144 | 51 | 17 34 93 100
Bcero nmo guciuinge 144 | 51 17 34 93 100
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Onenounblie MaTtepuasl no gucuumiudie CUCTEMBI OBECITEUEHUSA TEITJIOBOI'O
PEXNIMA

ITK-4.3 - Cnoco6eH onpedessimb mensoeoti pexcum uzdeauti PKT u npoekmupoeamsb cpedcmea u cucmembl
e20 obecneueHust

Ne 1 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET

[Touemy MakCUMyM CIeKTpajbHOW WHTEHCUBHOCTH OTPaKEHHOTO OT 3eM/IM COJTHEUYHOTO M3JTyUeHUst
HaXOJUTCS B KODOTKOBOJTHOBOM YaCTH 37IeKTPOMarHUTHOTO CITeKTpa?

Ne 2 TIpouwTaiiTe TEKCT M 3alUILNTe Pa3BePHYTHI 000CHOBAHHBIN OTBET
ITouemy «perynvpoBaHue TI0 BO3MYIIIEHHUO» He TIPUMeHsIeTCsI TIPYU TTIOCTPOEHUH CHUCTeM
TepMoperynuposanus KA?

Ne 3 TIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE

B 3aBucrMocTH OT oTHOIEHUs: KO3 duiiieHTa MOT/IOMeHHsI COTHEYHOTO M3/MyueHUs K CTeTlleH!
YepHOThI TEPMOpPETY/IUPYIOLLHe MOKPBITHS Ae/ISTCS Ha UeThIpe KJlacca

Kiacc TPIT OrnTrueckue xapakTepyuCTUKA

1. Co/tHeuHbIH

A.AS - 1;¢e -0
oTpakaresib

2. UcTUHHBIN

B.AS - 0;e -0
oTpakaresib

3. Co/IHeUHbIN

B.AS - 1;e - 1
TIOITIOTUTE/h

4, IcTUHHBIN

IAS - 0;e -1
TIOIVIOTUTE/Ib

O.AS - -1; e -0

Ne 4 TlpounTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh
PacrionoXuTh B MOpsijjKe yBe/THueHust a/icOPOLIMOHHONM eMKOCTH CrIeAytoliye afacopOeHThI:

1. AKTUBUDOBAHHBIN yTOJb.
2. LleosmuTsL.

3. Cuukaresib.
Ne 5 [IlpounTaiiTe TEKCT M YCTaHOBUTE COOTBETCTBHE
Paznuunsie Turnsl IBTY nprMeHstOTCS B pa3HbIX JUarna3oHax TeMriepaTyp:

Tun OBTU [Juarna3oH Temrieparyp
1. 9BTU-B A. ot 4K mo 773K
2. OBTU-A Bb. ot 4K o 423K
3. 9BTU-E B. ot 4K mo 1773K
I. or 4K o 1273K

Ne 6 TIlpouuTaiiTe TEKCT ¥ yCTaHOBUTE 110OC/Ie[0BaTeTbHOCTh

B KOHBEKTHUBHBIX TEMIO00MEHHBIX arfaparax 00bIUHO MOTYT ObITh Peau30BaHbl TPH CXEMBI TEUEHHUS
TEIVIOHOCUTeJIeH:

1. IIpOTHBOTOK.
2. ITpsmoToOK.
3. IlonepeyHslii TOK.

3anuimTe WX B TIOC/IeI0BaTebHOCTH, COOTBETCTBYIOIIeH POCTY UX TeI/IONPOU3BOAUTETHHOCTH.
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Ne 7

Ne 8

Ne 9

ITpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILINTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

HocrouncTBamu xugkoctHeix CTP KA sBnsitoTcs:

1. BbIcOKast 3pPeKTUBHOCTD TETI00OMeHa B KaHajlaX THAPOMAarucTpasiei;
2. BbICOKas HAJIe)KHOCTh;

3. MpOCTOTa;

4. BBICOKasl TOUHOCTb Pery/JMpOBaHUs TeMIrepaTyphl.

ITpouwnTaiiTe TEKCT, BEIOEpPHUTE MPABUIbHBIE OTBETHI U 3aIUIIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

Hwuskas TerioBast 3¢pQeKTHUBHOCTb T'a30BOT0 TEIJIOHOCUTESI 00bACHSIeTCS:
1. HU3KMM 3HaueHHEM YZelIbHOW TeIIOEMKOCTH;

2. HA3KMM 3HaueHHeM TeIlIONPOBOAHOCTY;

3. HU3KUM 3HayeHHeM KMHeMaTUueCKOM BSI3KOCTH.

4. HU3KUM 3HadeHHeM ra30BOM ITOCTOSIHHOM.

HpquTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apTYMEHTHI, O6OCHOBLIBaIOLL]I/Ie Bb160p
OTBETOB

Cpe[cTBa MacCMBHOTO TePMOPETy/IMPOBAHUs BK/IIOUAOT B cebst:
1. 5KpaHHO-BaKyyMHYO TeIJIOU30JISL{1I0;

2. BEHTHUJISTOPBI;

3. 97IeKTPOHACOCHbBIE arperarsbl;

4. TepMOpeTyIUPYIOLHe TOKPBITHS.

Ne 10 ITpounTaiiTe TeKcT, BeIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD

OoTBeTa

Ha ocHOBaHMH Kakoro 3aKOHa JIyYHUCTOI'0O Ter1000MeHa MOKHO Oorpee/nuTb AJIMHY BOJIHBI MadKCUMYMa
cneKTpaanoﬁ WHTEHCUBHOCTHU U3/TyUE€HUS Pa3/IMUHBIX HebeCcHBIX Ten?

1. 3akoHa cMmelljeHys BuHa.
2. 3akoHa IlnaHka.
3. 3akoHa CrecdaHa-bonbimaHa.

4. 3akona Kupxxroda.

Ne 11 TpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

OoTBeTa

Ha kocMuueckuii annapar B 0K0/I03eMHOM IIPOCTPAHCTBe BO3eHCTBYIOT C/le/[YIOII1e BHEIIHUe
TEIIOBbIe TIOTOKU:

1. ATMochepHbIH TerI0BOM MOTOK.

2. TenioBO¥ MOTOK NPSIMOTO COJTHEYHOT'O U3/TyUEHMUS.

3. Tem10BO# MOTOK COGCTBEHHOTO U3/Ty4YeHHsT 3eMJIH.

4. OTpakeHHBIH OT NOBEPXHOCTU 3eMJIY IT0TOK CO/IHEUHOTO U3JTyUeHus!.

Kakotii 3 3THX MMOTOKOB CJIe/[yeT YUMTHIBATh MPH pacueTe TerIoBoro pexxkum KA, GyHKIMoHUpytolero
Ha reoCTal[MOHapHOM opouTe?

Ne 12 TTIpouuTaiiTe TEKCT, BbIOEPUTE MPABUILHBIN OTBET U 3aMUIIIKMTE apryMeHThI, 000CHOBBIBAIOIIHE BHIOOD

oTBeTa
Tepmoperynvpytolryie MOKPBITUS KaKOTO K/lacca HAaHOCSTCS Ha TTIOBEPXHOCTb Pa/IUaliMOHHOTO
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Teri000MeHHUKA?
1. IcCTUHHBIM OTpaskaTe/ib.
2. CostHeuHBI OTpakaresib.

3. IcTUHHLBIN NOIJIOTUTE .

4. Co/iHeuHbIH IOIVIOTUTE/Ib.
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