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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHUE KOCMHNYECKHUX AIIITAPATOB
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
EpmosnaeB Bnagumup VBaHoBuy, A.T.H., npodeccop, npodeccop

[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

A2 TEXHOJIOI'SA KOHCTPYKIIMOHHBIX MATEPUAJIOB 1 ITPOU3BOACTBO PAKETHO-
KOCMHNYECKOUW TEXHUKU

3aBegyroumii Kadenpoii Pemiues E.FO., A.T.H., fo1.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPOEKTUPOBAHUVE KOCMUWYECKHAX AIITTIAPATOB

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:

[TK-4.5 — CriocobeH NMpUMeHSITh COBpeMeHHbIe HayuHble U 00L[eTeXHUYeCKHe MOAXO0AbI U 3HaHUS B 00/1acTH
MIPOEKTUPOBAHKs, KOHCTPYHMPOBaHUS U (QYHKLMOHMPOBaHHS PaKeTHO-KOCMHUYeCKON TeXHUKH

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

MK-4.5
3HAHUA:
* Ha YPOBHe MNpe/JCTaBlIeHUNA: MEeTOA0/I0TMU CUCTEMHOT0 IMPOEKTUPOBaHUSI KOCMUUYECKUX allapaToB
(KA);
* Ha YPOBHE BOCITPOU3BELEHUSA: O6’I>€Ma " COAep>KaHUA OCHOBHBIX 3TAIIOB ITPOEKTUPOBAHUSA KA;
* Ha YPOBHE MMOHHWMdHHS: TIPUHLIUIIOB CUCTEMHOI'O ITPOEKTUPOBAHUSA KA;;
YMeHus1:
* TeOpeTUYeCKHe: MTOCTAHOBKU U PellleHrs 3a/lay ONTUMU3ALUU CTPYKTYPbI U apaMeTpoB KA;
¢ [IPAaKTUYeCKHUEe: CaAMOCTOATE/IbHOI'O pellleHWs IMPOEKTHBIX 3a4a4, CBA3aHHBIX C 06OCHOBaHI/IEM
CTPYKTYPBI U IPOEKTHBIX napameTpoB KA;;
HAeblKU.
° pa3pa60TKH KOMITIBIOTE€PHBIX ITIPOrpaMM M dHaJ/IM3a IMO/TyUE€HHBIX De3Yy/IbTdTOB;
¢ UCII0/Ib30BaAHMS TIPOIr'PAMMHBIX CPEACTB B IPOLjeCCe IPOEKTUPOBaHUA KA..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa ITIPOEKTUPOBAHUE KOCMUWYECKUX AIITTAPATOB siBiisieTcst AUCLIATIMHON
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CopepxaHue [OUCLIMIUIMHBI ~ SIBJISETCS JIOTUUeCKUM IpogospkeHueM auctuiuivdH: OCHOBBI
CUCTEMHOI'O AHAJIN3A, ABTOMATMN3AIIASA NTHXXEHEPHO-TEXHUYECKHNX PACYUETOB.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-2 — CriocobeH MOHUMaTh TIPUHLIUITBI PA00THI COBPeMEHHBIX MH(OPMAIMOHHBIX TeXHOJIOTHI U
WCTO/b30BaTh X JJIs pellleHrs 3aZia4 NpodeCcCUOHaNbHON fesTeTbHOCTH

¢ OIIK-7 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, IPUTOHbIE /IS
MIPaKTUUeCKOro NIpUMeHeHHs!

¢ YK-1— CnocobeH oCyI1leCTB/ATh ITOWCK, KPUTUYECKUM aHa/lMN3 U CUHTe3 UH(GOPMaLUH, TPUMEHSITh
CUCTEMHBIV TIOJX0Z AJIs1 pellieHys] TI0CTaB/eHHbIX 3a/iau



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

3aHATHA

BCET'O
Jlekuuu
CamocrosTenbHast

pabora cTyaeHToB

IlpakTHyeckue

®dopmupyemast
KoMmmereHus, %

IIK-4.5

Pazpaen 1. OGocHoBanue TapaMeTpoB Ie/IeBOi CHCTeMbI KOCMHUYECKOr0 anmnapara CBsi3d.

7 1.1. upaktuueckas eauuuiia 1. ITapameTpsl LeneBoii cuctembl KAC. 1.2. [lupaktiyeckas 38 16 8 8 22

euHuLa 2. O60CHOBaHKe apameTpoB LieneBoi cuctembl KAC.

]
o

Paspen 2. OGocHOBaHHe IAPAMETPOB CHCTEMbI 3/IeKTPOCHA0)KeHHsI HAa 0CHOBe
conHeuyHbIX Oaraped. 1.1. lugaktrueckas eguHuna 3. O60CHOBaHHE MOLIHOCTH COMTHEYHOM

7 6arapen ¥ SHepreTMUeCKHX NlapaMeTpoB aKKyMY/IITOPHOM Oarapen. 1.2. [lufaKkTHyecKas 32 12 6 6 20

CUCTeMBbI BIIEKTPOCHEIG)KEHHF{.

eauHuia 4. O60cHOBaHKe MOTPeGHOI I/I0Ia/I COTHEYHOH 6aTaper 1 MaCCOBBIX apaMeTpoB

20

Paspen 3. OGocHOBaHMe MapaMeTPoOB CHCTeMbI TepMoperyupoBanus KA. 3.1.

7 Jlupaktrueckas efuHULA 5. PacueT TemnsioBbIX HArpy30K ¥ 060CHOBaHHe TerioBoi cxembl KA. 30 12 6 6 18

3.2. lupaxtudeckas eguHuLa 6. PacueT mapamMeTpoB CHCTeMbI TeDMOperyaupOBaHus.

20

Paspen 4. OGocHOBaHHe IAPAMETPOB CHCTEMbI OPHEHTALMU U CHCTeMbI copoca
KHHeTHYecKoro MomeHTa. 4.1. /lunakruueckas egunuia 7. O6ocHOBaHKe TapaMeTpoB

7 CHCTeMBbI OPHUEHTAL|MM Ha OCHOBe JIBUraTe/ieii-MaxoBUKOB. 4.2. /lujilakThueckas ejMHULIa 8. 30 12 6 6 18

ZBUTraTeseit.

O6ocHOBaHMe cUCTeMbl cOpOCa KUHETHYECKOT0 MOMEHTA Ha OCHOBE YTPaB/IsIOLIUX

20

Pa3spen 5. PaspaGoTka KOMIIOHOBOYHOMH CXeMbl, PaC4eT MacCOBbIX U HHEPLHOHHbBIX

7 napamerpoB KA. 5.1. [Tlusaktrueckas eguHnna 9. PazpaboTka KOMIOHOBOYHO# cxembl KA. 50 16 8 3 34

nHepuuu KA.

5.2. Inpakruueckas eguHuia 10. OnpezeneHye N0JIOKeHYsI LIeHTPa MacC ¥ MOMEHTOB

20

Bcero 3a 7 cemecTp

180 68 34 34 112

100

Bcero no gucuyinHe

180 68 34 34 112

100

3.2. AyAuTOPHBII NPAKTUKYM

Homep 1 HauMeHOBaHHe pa3jena
AUCLIUTLTHHBI

Tema NPAKTHYECKOI'0 3aHATUA

Oo0nem,

ayq,.
yacoB

Pazgen 1. ObocHOBaHMe TTapaMeTPOB Lie/IeBOH
CHCTeMbl KOCMUUECKOTO arifapara CBs3U.

OG60CHOBaHHE TTApaMeTpPOB LieJIeBOH
CHCTEMbI KOCMHUUECKOTO arrapaTa CBsi3u

Pa3gen 2. O60CHOBaHHMe TTapaMeTPOB CHCTEMBI
3/1eKTPOCHa0KeHHUsI HA OCHOBE COTHEYHBIX
Garapeti.

O60CHOBaHKE TTAPAMETPOB CHCTEMbI
3/1eKTPOCHAO>KeHHsT Ha OCHOBE COTHEUHBIX
Oarapeti.

Paspen 3. O60cHOBaHMe TapaMeTPOB CHUCTEMBbI
TepMmoperyauposaHus KA.

O60CHOBaHHe TTapaMeTPOB CHCTEMbI
TepMoperynupoBaHust KA.

Paszen 4. ObocHOBaHMe TAPAMETPOB CUCTEMBI
OpUEHTAIMU U CUCTeMbI cOpoca KUHeTUYEeCKOTO
MOMEHTa.

O60CHOBaHHe TTapaMeTPOB CHCTEMBI
OpHeHTaLMM U CUCTeMBbI cOpoca
KWHETHYeCKOr0 MOMeHTa.

Pa3gen 5. Pa3paboTka KOMIIOHOBOUHOM CXeMBbl,
pacyeT MacCOBBIX U MHEPLIMOHHBIX [TapaMeTpOB
KA.

Pa3paboTKa KOMITOHOBOYHO CXEMBI,
pacyeT MacCOBBIX U UHEPLIMOHHBIX
napameTpoB KA.

Bcero 3a 7 cemectp

34

3.3. CamocrosnTenbHas padora crygenra (CPC)

Homep u HauMeHOBaHMe pa3jena
AVCLIUTLTAHBI

CopaeprxaHue yue0HOro 3a/JaHHs

Oo0nemMm,
4acoB

Pazpen 1. O6ocHOBaHMe TTapaMeTPOB Lie/ieBOi
CUCTeMbI KOCMUYECKOr'0 anrapara CBsI3H.

O60CHOBaHWe TTApaMeTPOB 1ieJIeBO
CUCTeMbI KOCMHUYECKOTO arrapara CBsi3u

22

Pazpen 2. O6ocHOBaHMe TAPAMETPOB CUCTEMBI
3/1eKTpoCcHabkeHUsI Ha 0CHOBE COJTHEYHBIX
Oarapefi.

O60CHOBaHUEe TTAPAaMETPOB CUCTEMBI
3/1eKTPOCHAOKEHHUSI HA OCHOBE COTHEYHBIX
Oarapefi.

20

Pazpnen 3. O60cHOBaHMe TAPAMETPOB CUCTEMBI
TepMoperyaupoBanus KA.

O6ocHOBaHue NTapaMeTpPOB CUCTEMbI
TepMoperyaupoBanus KA.

18

Paspnen 4. O60cHOBaHMe TTApPAMETPOB CHUCTEMBI

6

O6ocHOBaHMe TTapaMeTPOB CUCTEMBI

18
38742




OPpUEHTAlJUH U CUCTEMBI C6pOCEi KHMHeTH4YeCKOro

MOMEHTAa.

OpHEHTAIMU U CUCTeMBI cOpoca
KUHeTHUYeCKOr0 MOMeHTa.

Paszen 5. PazpaboTKa KOMIIOHOBOUHOMH CXEMBlI,

Pa3paboTka KOMITOHOBOUHOMH CXeMBI, pacyeT

5 |pacueT MacCOBBIX U MHEPLIMOHHBIX IApaMEeTPOB (MACCOBBIX Y MHEPLIMOHHBIX IapaMeTPOB 34
KA. KA.
Bcero 3a 7 cemecTp 112
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
1|2 3 4/5/ 6 |7|8 9 10 11 12 13(14|15| 16 |17
7 Otu. no 113 Op Otu. no [13 | P Otu. no I13 AP

YcnoeHble 0603HaUEHUS:
o JIP — apiarHOCTHUeCKasi paboTa;
e Otu. o I3 — oTueT 110 NpakTUYeCKOMY 3aZlaHUIO.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE UHTEPBAJIb B
cnenyromx dpopmax:

JTMarHoCTUYeckKas pabora;
OTYeT I10 MPAKTUUeCKOMY 3a/JaHHI0.

IIpomMesKyTouHasi arTecTamus IPOBOAXUTCS B popMax:

5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. Xapros, B. B. Edanos, M. E. Aprémos. . [IpoekTupoBaHie aBTOMaTHueCKUX KOCMUYeCKUX
anrnaparoB A/ (yHZaMeHTalbHbIX HayYHbIX UcciiefioBaHuid. M.: MAU-TTPUHT, 2014, 5 3k3.

2. B. U. Epmonaes. . Ciy»keOHble CUCTEMBI aBTOMaTU4YeCKUX KOCMUYecKrX armapatos. CI16.: M3a-o
BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2023, 60 3K3.

3. B. U. Epmoraes, B. I1. Benos, B. A. EBcradbes. . CriyTHHKOBas 1atdopma "Okcrpecc-1000".
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2015, 60 3k3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3aHus:
1. ABMakoCMHUUECKOe PHOOPOCTPOEHHE.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. J1.®. YcTHHORA.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas ssekrpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHga
(hyH/IaMeHTaTbHBIX UCC/IeIOBAaHUH.

I/IH(bOpMaL[I/IOHHbIe CIIpaBOYHbI€ CUCTEMBI:

1. Texakcriept — VTHbOPMaIMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;

3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.

5.5. TIporpamMMHOe obGecrieueHue:;

1. Microsoft Office;

2. PTC Mathcad Prime 5.0;
3. SolidWorks 2015 R5;

4. Mathcad Prime 3.1;

5. KOMITAC-3D V17;

6. Matlab 2015a SP1.

5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « 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. IIpakTHyeckue 3aHATHA:

. InTepakTuBHas JOCKa;

. ITpoexTop;

. Microsoft Office;

. PTC Mathcad Prime 5.0;
. SolidWorks 2015 R5;

. Mathcad Prime 3.1;

. KOMITAC-3D V17,

. Matlab 2015a SP1.

OO UT A WN -

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIleHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHeT;
2. pabourie MeCTa CTYAEHTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
INPOEKTUPOBAHUE KOCMHNYECKHUX AIIITAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa IIPOEKTUPOBAHUE KOCMMUWYECKUX AIITIAPATOB siBsieTcsi AUCLIUTTMHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PakeTHO-KOCMMuecKasi Texarka BI'TY "BOEHMEX" um. O.®. YctunoBa kadeapoit A3 KOCMUYECKUE
ATIITTAPATHI 1 IBUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-4.5 CriocobeH MPUMEHSTh COBPEMEHHbIE HAay4YHble W OOIIeTeXHUUYEeCKHe TOAXO/bl U 3HAaHUS B 001acTH
TPOEKTUPOBAHUS, KOHCTPYHUPOBaHUS 1 DYHKIIMOHUPOBaHUS PAaKeTHO-KOCMUYeCKOM TeXHUKU.

Conep)kaHue JMCLMIUIMHBI OXBaTbiBaeT KpPYr BOIPOCOB, CBsI3aHHBIX C METO/OJIOTHEN CUCTEMHOTO
MPOEKTUPOBAHUSI KOCMUYECKHUX ariapaToB.

[MpenofaBaHye AUCIUITIMHBL TPeyCMaTpyBaeT cjeAyromye (HopMbl OpraHu3aluM yueGHOTO Tpolecca:
JIeKI[Y, TpaKTUYeCKHWe 3aHATHs, CaMOCTOsiTeNbHas paboTa CTy[eHTa, KypCOBOe TIPOeKTHpOBaHUe,
KOHCYJIbTaLUH.

[IporpamMmoii JUCLIUIIIMHELI ITPelyCMOTPEHBI CJIe/lytOllre BU/IbI KOHTPOJIS: TEeKYIMI KOHTPO/b yCIIeBaeMOCTH B
(dhopme 3aIIUTHI OTUETOB I10 TIPAKTHUEeCKUM 3a/laHUsIM, 3alllMThl KYPCOBOTO MTPOEKTA, a TaK)Ke MPOMeKYTOUHbIN
KOHTpOJIb B (hopme A depeHITMPOBAHHOTO 3aUeTa U 9K3aMeHa.

OOm1as TpPyA0OEMKOCTh OCBOEHHUS JIMCIUIJIMHBI COCTaB/sgeT 9 3aueTHBIX efuHMIIbI, 324 yaca. ITporpammoit
JUCLMILIMHBI TpefycMOTpeHbl 68 uacoB Jjekiuid, 68 uacoB IpakTWYeCcKMX 3aHATHNM, M 188 wdacos
CaMoCTOSITeIbHOM paboThI CTyAeHTa.

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble UHTEPBA/IbI B
cnemyronumx dhopMax:
e IMarHocTUYeckas pabora;
*  OTYeT 10 MPAKTUUECKOMY 3a/JaHHIO.

IIpomMeskyTouHasi arTecTamus IIPOBOAXUTCS B popMax:
e 9K3aMeH.

OO01jast  TPy/I0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 5 3.e., 180 u. TIporpamMMo# AWCIUITAHBI

MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakThueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTa
crygerra (112 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
INPOEKTUPOBAHUNE KOCMHNYECKHUX AIIITAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBasgeT 180 4., U3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI

PexkomeHpiyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. ObocHoBaHHe nmapaMeTpoB HEJIEBOﬁ CUCTEMBI KOCMUYECKOro armnadpdara CBA3U.

O60cHOBaHHe TTapaMeTPOB

B. B. Xaptos, B. B. EdanoB, M. E. ApTémoB. .
[IpoekTHpoBaHUe aBTOMaTUUeCKHUX KOCMUUYECKUX arraparoB

Esgﬁi?{i;?;:;l:i[a R (byHIaMeHTaIbHBIX HAYUHBIX UCCieqoBanuii: M.: MAU- 22
P TIPMHT, 2014 (1)
Wroro no pasgeny 1 22

Pazgen 2. O0ocHOBaHHE MAPAMETPOB CHCTEMbI YIeKTPOCHA0KEeHHsI HA 0CHOBE COJTHEUHBIX OaTrapeii.

O6ocHOBaHMe TTapaMeTpOB
CHUCTEMBI /1eKTPOCHabKeHHs Ha
OCHOBe CO/THEYHBIX OaTapei.

B. B. Xapros, B. B. Edanos, M. E. ApTémoB. .
[TpoekTrpoBaHUe aBTOMAaTHUeCKUX KOCMUYECKHX arrapaTroB
11t QyHJaMeHTaIbHbIX HayuHBIX UCCienoBanuii: M.: MAU-

[MTPUHT, 2014 (2)
B. U. Epmoraes, B. I1. Benos, B. A. EBcradbes. .
CnytHrkoBas riatdopma "Dkcripecc-1000": CII6.BI'TY
"BOEHMEX" um. []. @. YctrnoBa, 2015 (2)

20

Wtoro no pa3neny 2

20

Paspen 3. OGocHOBaHHe MapaMeTPOB CHCTeMbI TepMoperyiupoBanusa KA.

O6ocHOBaHMe TTapaMeTpOB
CHUCTEMBI TePMOPETY/TUPOBaHUS
KA.

B. Y. Epmornaes. . Cny>ke0HbIe CHCTEMbI aBTOMATHUECKUX
KocMuueckux armmaparos: CII6.: M3g-so BI'TY
"BOEHMEX" nm. []. ®@. YctuHoBa, 2023 (3)

B. B. Xaptos, B. B. EdanoB, M. E. ApTémoB. .
[IpoexTrpoBaHye aBTOMaTUUeCKUX KOCMAYECKUX allaparoB
ISt GyHIaMeHTa/IbHBIX HayYHBIX UCCaeoBaHmi: M.: MAU-
[TPMHT, 2014 (3)

18

Wrtoro no pa3geny 3

18

Pazjen 4. O0ocHOBaHHe MAPAMETPOB CHCTEMbI OPHEHTAIMU M CHCTEMbI COP0Ca KHHETHYECKOro

MOMEHTA.

O06ocHOBaHKe [TapaMeTpoB
CHUCTEMbI OPUEHTALWH U

B. B. Xaptos, B. B. Edanos, M. E. ApTémoB. .
[IpoekTpoBaHUe aBTOMaTHYeCKUX KOCMUYECKHX arraparoB
I GyHJaMeHTalbHbIX HayuHbIX HcciefoBaHuil: M.: MAU-

cucTeMbl cOpoca [TPUHT, 2014 (4) 18
KHHETHIECKOIO MOMEHTa B. U. Epmoraes, B. I1. Benos, B. A. EBcradsbes. .
) CrytHHKoBast matdopMa "Okcrpecc-1000": CIT6.BT'TY
"BOEHMEX" um. []. @. YctuHoBa, 2015 (4)
Wroro no pasgeny 4 18

Pa3pgen 5. PazpadoTka KOMIIOHOBOYHOM CXeMbI, pacyeT MacCOBbIX M HHEPIMOHHBIX MapamMeTpoB KA.

Pa3paboTka KOMIIOHOBOUHOM
CXeMBI, PacyeT MacCOBBIX U
HHEePIMOHHBIX TapameTpoB KA.

B. . Epmoraes, B. I1. besnos, B. A. EBcradnbes. .
CnytHukoBast uiatdopMa "Ikcripecc-1000": CIT6.BT'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2015 (1)

B. B. Xapros, B. B. Edanos, M. E. ApTémog. .
[IpoekTHpoBaHNe aBTOMaTUUeCKUX KOCMUUYECKUX arrapaToB
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Iuist GyHIaMeHTaIbHBIX HayuHBIX UcciefnoBanuii: M.: MAU-
[TPUHT, 2014 (5)

Wroro no pasgeny 5

34

12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MMPOEKTUPOBAHUE KOCMHWYECKUX AIIIIAPATOB

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocTUYecKas paborta
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 5K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

OTueT N0 NpaKTHUYeCKOMY 3a{aHUI0
OTueTsl N0 NpaKTUYeCKUM 3a/laHUsIM [1peJiCTaB/IsAI0TCs B IleyaTHOM Bufie. OTUeT CUrMTaeTCsl IPUHATHIM
TIPY BBITIOTHEHUH BCeX CJle/lyIOIUX TpeOOoBaHM:
- pacyeThl BHIIIO/IHEHBI IIPaBU/IBLHO;
- IPUHSATHIE B pabOTe MPOEKTHBIE PeIIeHHs JOCTAaTOUHO MOTHO 000CHOBAHBI;
- rpadruecKrie MaTepHasibl BEITIONHEHBI C COOMofeHreM [IeMCTBYIOIINX CTaHAapTOB;
- IPaBWJILHOCTh OTBETA Ha BOTIPOC TperofiaBaTe/isi [0 COfiep>KaHUI0 0TUeTa;
- JIOTTyCKalOTCsl He3HauMTe/TbHble UCTIPaBJIeHNs B OTUeTe.
OtyeT He MOXKeT OBbITh IPUHSAT U MOAJIEXKUT J0paboTKe B CIyyae:
- oMOOK B pacyeTax U CyIjeCTBeHHbIX OTK/IOHEHHH OT /IeMCTBYIOIIMX CTaHapTOB P 0(OpPMIeHUN
rpadrueckoro MaTepuasna;
- TpyOBIX OIIMOOK NP OTBETaX Ha BOMPOCHI MPerojaBaTe;is.

JK3aMeH

[JoryckoM K caue 3K3aMeHa SIB/sieTCs BBITTOJTHEeHVe BCeX MepPOTIPUSITHN, TIPeIyCMOTPeHHBIX rpahuKoM
KOHTPOJIbHBIX MEPOTIPUSTHI paboueii MporpaMmbl JUCLIUTUIAHBI. JK3aMeH TIPOBOJUTCA B POPME YCTHBIX
OTBETOB Ha BOIPOCKI 9K3aMEHALIMOHHOTO OuieTa.
O11eHKa 3a 9K3aMeH BBICTABJISIETCS 110 Pe3yJ/ibTaTaM OTBETOB Ha BOTIPOCHI OusieTa:
«OTJIMYHOY» - TIPH TIOJIHBIX OTBeTaxX Ha 3K3aMeHal[MOHHbIE U [I0TIOJIHUTE/IbHbIE BOMIPOCHI,
«XOpOIIIO» - TIPY HAaJIMYUM HeCYITIeCTBEHHBIX OIMOO0K B OTBETAX Ha SK3aMeHAaI[MOHHBIE U JIOTIO/THUTE/TbHbIE
BOIIPOCHI,
«Y/IOBJIETBOPUTE/ILHO» - TIPU HAJIMUMH CYITIeCTBEHHBIX OIIHOOK B OTBETAX, KOTOpPbIe ObLIM UCTIPAB/IEHBI TIOCTIe
HaBOZALMX BOMPOCOB,
«HEY/IOBJIETBOPUTEILHO» - TIPU HA/IMUMK CYI[ECTBEHHBIX OIIMOOK B OTBETAX, KOTOPhIE 00yUaroIIuiics He CMOT
WCMPaBUTh MOC/Ie HABOJSLIUX BOIPOCOB.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B X =
E © =
KOHTaKTHOM 5z % § g %
3 dbopwe ZE 2F | ZE
= o Eg EOo <0
o Q v X =8
& s HaumeHnoBaHue pa3jesioB 1 E & EE B eNe)
E = JUAAKTHUECKHX e{HHHUI] &) o = § E E : 3 § E B
) m I 5| E|5E|S8k < S I
AR =2
A B |58 908 n <2
=7 < = 4|
: 1
= 3
Pa3gen 1. Ob6ocHoBaHue Otuer 110
4 7 |mapameTpoB Le/IeBOM CHCTeMbI 38 | 16 8 8 22 20  |mpakTH4ecKoMmy
KOCMHYEeCKOro amnmnapara CBA3H. 3a[jaHUI0
Pazaen 2. OGocHOBaHMe Orue
napaMeTpoB CHCTEMBI Taer no
4 7 32 | 12 6 6 20 20  |mpakTUYecKoMy
/1eKTPOCHA0KeHHsI HA 0CHOBe
. 3a/JaHUI0
COJTHEeYHBIX DaTapei.
Paspen 3. OGocHoBaHue OTueT 1o
4 7 |mapamMeTpoOB CHCTeMbI 30 | 12 6 6 18 20  |mpakTU4yeckoMy
TepMmoperyupoBanusa KA. 3aJ]aHUI0
Paspen 4. OGocHoBaHue OTueT 1o
napaMeTpoB CHCTeMbI TaeT Il
4 7 30 | 12 6 6 18 20  |mpakThuYeCcKoMy
OpHMeHTaI[U¥ M CUCTeMbI cOpoca
3a[jaHUI0
KHNHEeTHYeCKOro MOMeHTa.
Pa3pen 5. PazpaboTka OT4eT 1o
KOMIIOHOBOYHOMU CXeMbI, pacyeT
4 7 50 | 16 8 8 34 20  |mpakTH4ecKoMmy
MAacCCOBBIX ¥ HHEPIJUOHHBIX
3a[jaHUI0
napamerpoB KA.
Bcero 3a 7 cemecTp 180 | 68 | 34 34 112 100
Bcero no gucuniuHe 180 | 68 | 34 34 112 100
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Onenounblie MaTrepuasl no jucyumiude IIPOEKTUPOBAHUE KOCMUYECKUX

AIIITAPATOB

ITK-4.5 - CnocoGeH npumeHsmb coepemMeHHble Hay4YHble U 00ujemexHuy4ecKue nooxoobl U 3HAHUs 8
ob1acmu npoeKmupoeaHus, KOHCMpPyupoeaHus u YyHKYUOHUPOBAHUSI PAKEIMHO-KOCMUYEeCKOU MeXHUKU

Ne 1 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

K Ka)k/10¥ MO3ULIMY B JIEBOM CTO/I0IIe Tab/IULIbI [IOCTAaBLTE B COOTBETCTBHE ITO3ULIMY B IIPaBOM CTOJIOLIE

1. yBenmueHune
YIPaB/IoLLero
MOMeHTa
JiBUTaTeJIs
MaxOBHKa

2. yMeHbllIeHue
YIIPaBJIAIOLLero
MOMeHTa
JBUraress
MaxOBHKa

3. yBe/iMueHue
MOMeHTa
VHepLuU
MaxOBHKa

A) cHwKeHue TOYHOCTH opueHTaru KA

B) noBbIlieHWe TOYHOCTH opueHTaLu KA

C) BHaua/jie MOBBIILIEHWEe TOYHOCTH OpueHTaluu KA, 3aTeM - CHI>KeHue

D) He BiiusieT Ha TOUHOCThL OpueHTaLu KA

Ne 2 TIpouuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBINA OTBET

HpI/IqI/IHbI HCII0J/Ib30BAHHSA OJHOCTEII€HHbIX IMTPUBOAOB /IS raHesiel COTHeUHBIX 68Tap8ﬁ
reoCTallMOHAPHBIX KOCMHUUYECKHUX allllapaTOB CBA3U

Ne 3 TIpouwuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

B 1cxoHOM MOJIOKeHUH TIaHeIM COJTHeYHOM Oarapey reocrarjoHapHoro KA cBsi3u pacrionaraiuch
NeprieHJUKY/ISIPHO OCH X CBSI3aHHOI cUCTeMbl KOOpAMHAT. Kak M3MeHUTCs] CyMMapHbIi MOMEHT
nHepuuu KA npu noBopore naHesned Ha 90 rpagycos?

Ne 4 TlpouuTaiiTe TEKCT ¥ YCTaHOBHUTE COOTBETCTBUE

K Kak71011 TO3UIUH B JIEBOM CTOJIOIIe TaO/IUITBI TOCTABLTE B COOTBETCTBUE MO3UIIMH B TIPABOM CTOIOIIe

1. yBesmmuenue
JyameTpa
3epKaJIbHOU
aHTEeHHBI

2. yMeHbllIeHue
IvameTpa
3epKaJIbHOU
aHTEeHHBI

3. yBe/iMueHue
MOIIIHOCTHU
repejaTurKa

A) yBenmuueHHe MIMPUHBI AUArPaMMbl HAlIPABJIEHHOCTH

B) ymeHbIlIeHYe IIMPUHBI jUarpaMMbl HarlpaB/IeHHOCTH

C) BHayasie yMeHblIIeHHe IMPUHBI JUarpaMMbl HarlpaB/IeHHOCTH, 3aTeM
yBeJIn4yeHue

D) He BAMsieT Ha MPHUHY AYiarpaMMbl HallpaBIeHHOCTH

Ne 5 HpO‘—IHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apPTYMEHTHI, O6OCHOBLIBa}OHII/Ie B])I60p

OTBETOB

B PETPAHC/IATOPAaX KOCMHUYECKHX alllldpdTOB CBA3U MCIIOJIB3YIOTCA C/IEAYIOLIWE TUIIbI dHTEHH

1. 3epkasibHbIe aHTEHHBI

2. LITBIDEBBIE AHTEHHBI

3. pyHOpHbIe aHTEHHbI

4. (ha3zrpoBaHHbIe aHTEHHbIE PeIIeTKH
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Ne 6

Ne 7

Ne 8

Ne 9

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

Kakue napameTpsl BAUSIFOT Ha TOYHOCTh OpreHTaluu KA?

1. 30HBI HEUYBCTBUTE/ILHOCTH [JaTUMKOB YIJIOB U YIJIOBBIX CKOPOCTeN
2. yTIpaBJIsIFOIIie MOMEHTBI MCTIO/THUTETbHBIX OPTaHOB

3. pasmepsl KA

4. macca KA

ITpounTaiiTe TEKCT, BEIOEpPHUTE NMPABU/IbHBIE OTBETHI U 3aIUIIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

Kakue napameTpsl onpe/ie/isitoT TpeOyeMytro Maccy akKyMyJISITOpHbIX Oatapeii KA?
1. KII[T conHeuHoti baTapen

2. TpebyeMasi MOIIIHOCTh pa3psija akKKyMY/ISITOpPHOM Oatapeun

3. KO/IMUEeCTBO LIMKJIOB pa3psijja akKyMy/ISITOpHOM Oatapeu

4. Bpems pyHKIMOHUpPOBaHUsT KA
[pouuTaiiTe TEKCT M yCTAHOBUTE TMOC/Ie/I0BATEIbHOCTD

Pacyetr MomeHTOB MHepLyK KA Ha 3Tare NpoeKTUPOBaHUS IPOBOAUTCS B C/IeAYHOLLel
N10C/Iel0BaTe/IbHOCTH

1. ompesiensIFOTCS KOOPAMHATHI [IEHTPOB MacC COCTaBHBIX uacTei KA B CBsi3aHHOM crcTeMe KOODAWHAT
2. OTIpeesIsIoTCSl KOOPAWHATHI LIEHTPOB MacC COCTaBHBIX yacTell KA B 6a30Bol cucTeMe KOODJAUHAT

3. ucrnone3yetcs TeopeMa lllteiiHepa
ITpouuTaiiTe TEKCT ¥ YCTaHOBUTE [10C/I€[,0BaTebHOCTh

PacueT MakcumabHOM BHEKTPHHGCKOﬁ MOIITHOCTH, HOTp€6HHeMOﬁ ABUr'aTe/IAMHU-MdXOBHUKAMU,
OCYyILeCTB/II€TCA B CJIe,Z[yTOLL[Eﬁ moc/jie0BaTe/IbHOCTHU

1. oripezensieTcst ONTHMaJIbHOE 3HAUEHNE MaKCMMalbHOW YIJIOBOM CKODOCTH BpallleHUs ABUraresiei-
MaXOBHKOB

2. oripefenisieTcsi yrioBoe yckopeHre KA, KOTopoe [JO/DKHBI CO3/1aBaTh JABUTaTeTM-MaX0BUKU
3. omipefiesisAtOTCs YIIPaBJISIOLe MOMEHThI, CO3/laBaeMble [IBUraTe/IIMU-MaXOBUKaMK

4. oripeie/igeTCa MakKCUMaJ/IbHas 3JIeKTpPUUeCKasd MOLIHOCTD, HOTpE6JIH€MaH ABUI'aTe/IAMH-MaXOBHUKaMH

Ne 10 TTpouuTaiiTe TeKCT, BBIOEpUTE MTPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOLIE BEIOOD

OoTBeTa

OHeprus pa3psijia aKKyMy/IsITOpHOU O6aTapeu reocraruoHapHoro KAC B TOUKaxX COJTHIIE CTOSTHUS
TIPUHUMAaeTCsl paBHOM

1. Tpebyemoii sHepruu paspsizia B pe>KuMe MaKCHMasIbHOTO SHeprornoTpebieHuns
2. TpeOyeMoii 3HepruM paspsiZia Ha TEHEBOM yuacCTKe

3. cymme TpeOyeMbIX SHEpPruil pa3psijia B peKUMe MaKCUMaJIbHOTO 3HEPrornoTpebieHus 1
Ha TeHEeBOM yuacTKe

4. pazHuLIe MeXXy TpeOyeMbIMU SHEPTUAMU pa3psifia B PeXXKUMe MaKCUMaIbHOTO
SHepromnoTpeb/ieHrs ¥ Ha TEHEBOM YUaCTKe

Ne 11 TpouwnTaiiTe TeKCT, BbIOEpHTE MTPaBU/IBHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
UTo rnoHUMaeTCs MoJ, KpUTeprUeM ONTUMH3aL[UH ?

1. TpeboBaHuUe, NPEABLABAAEMOE K 11e€BON (QYHKIUN
2. Haubosee BayKHBIN I0Ka3aTe/ b KAUeCTBA TEXHUUECKOU CUCTeMBI
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3. OrpaHuueHusi, Hak/1aiblBaeMble Ha rpoLecc GyHKIIMOHUPOBAHKUS TeXHUUECKOM
CHCTEMBI
4. OntuMasbHasi COBOKYITHOCTb OIITUMM3UPYEMbIX [1apaMeTpoB

Ne 12 TTpouuTaiiTe TEKCT, BbIOEpPUTE MPABUILHBINA OTBET U 3aMHUIIIUTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa
UTo rnmoHMMaeTcs o/, Lie/ieBoi PyHKIei?

1. TpeboBaHue, IpeAbsBIsIEMOe K OCHOBHOMY TTOKA3aTesTi0 KauecTBa
2. QyHKUMS OT ONTUMUA3MPYEMBIX TTapaMeTPOB, 3HaueHre KOTOPOi TpeOyeTcst
MMHHMU3UPOBaTh WM MaKCHUMU3UPOBaTh

3. Hauyulllee 3Ha4YeHHe OCHOBHOTO MTOKa3aTess KauecTBa

4. 3aBUCHMOCTb OCHOBHOI'O IT0Ka3aTeJIsi KauecTBa OT IlapaMeTpOB, KOTOPble U3MEHSIIOTCS B
Tpoliecce ONTUMM3ALUU
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