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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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
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
XopgocoB Biagumvup BUKTOpOBHUY, K.T.H., JOLEHT, JOLIEHT

Kadenpa A3 KOCMUWYECKUE AIIITAPATBI U IBUTATEJIA
Kyknun JImutpuii UropeBud, acCUCTeHT

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpamMmel A3 KOCMHUYECKUE ATITIAPATHI 1 IBUTATE/IN

3aBeayroiuii Kadeapoii badbyk B.A., A.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/INA

3aBenytoiuii Kadeapoii babyk B.A., A.T.H., mpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
INTAHUPOBAHUWE N1 OBPABOTKA PE3YJIBTATOB OKCIIEPUMEHTOB ITPA UCITIBITAHUAX
KA Y1 UX COCTABHBIX YACTEHN

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-5 — crnocobHOCTh WCMO/Ib30BaTh COBPEMEHHBIE TIOAXOAbI M METO/bl pelleHusl MpodecCHOHATBHBIX
3a7ia4 B 00/1aCTH aBUAIMOHHOW M pPaKeTHO-KOCMUWYeCKOW TeXHUKH, BKJTFOUasi yIipaBJieHre MPOeKTaMy CO3AaHHUs
HOBBIX 00pAa31i0B TEXHUKH U YTUIM3ALWUH yCTapeBIINX

IICK-4/23-1 — crmocoOHOCTh KOOPJWHMPOBATh pa3paboTKy KOCMWYECKHWX ammapaTtoB W CHUCTEM,
TPOeKTHPOBaTh, KOHCTPYMPOBAaTh W COMPOBOX/aTb Ha BCeX 3TalaxX >KW3HEHHOTO LKA KOCMHYecKue
anrnaparbl, KOCMUUeCKHe CHUCTeMBbI U X COCTaBHbIE YaCTH

TICK-4/23-4 — ¢cnocoOHOCTh KOOP/IMHUPOBAThL W TIPOBOJUTH HAyYHO-WCC/Ie0BAaTebCKUE U OIBITHO-
KOHCTPYKTOPCKHME pa3paboTKy B 00/1aCTH CO3[aHusi HOBBIX 00pa3oB KOCMUYeCKOW TeEXHUKH

DOpPMHUPOBaHHIO KOMITETEHI[UH CITY>KUT AOCTKEHUE CJIeIYIOLINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-5

3HAHUS:

TOHSATMA O MHOXKeCTBe HEeKOHTPOJHPYeMbIX ()aKTOPOB B TIpOLIECCEe WCIBITAHWH, TMPUBOJSAIMX K
TOTPEIIHOCTH W3MepeHni U TpeOyIOIIMX yueTa TP MJIaHUPOBaHUU SKCIIePUMEHTa;

Croco0OB  COCTaB/IeHWsT MaTeMaTHUeCKMX Mofesneld TIOMCKAa W TIPDUHSTUS  pelleHdH, MeTO/bl
paLMoHaTM3al[|K TI7IaHOB IKCIIEPUMEHTa;;

YMEHUs1:

COCTaB/ISITh MaTeMaTU4YeCKue MOJe/U, TI03BOJISIOINe TIPOBOJUTh HUAEHTU(DUKAINI0 00BeKTa U TIOUCK
OIITUMAJTbHBIX PeLIeHu;;;

HaBbIKU:

B/IaZleTh MeTOaMH CTaTHCTUYeCKOTO MCCIeA0BAHUS TIO/TyUYeHHBIX Pe3y/IbTaToOB, METOJJaMU COCTaB/IeHMUs
Y aHajm3a Mogeselt hyHKIIMOHUPOBAHKS;.
IICK-4/23-1

3HAHUS:

TOHSATMA O MHOXKeCTBeé HEeKOHTPOJIMPYeMbIX (DaKTOPOB B TIPOLIECCEe WCIIBITAHWH, TMPUBOJSMIUX K
MOTPEIIHOCTH M3MepeHni U TpeOyIOIIMX yueTa TpH MJIaHUPOBaHUX SKCIIePUMEHTa;

Croco0OB  COCTaB/IEHWsT MaTeMaTHUeCKWX Mofesneld TIOMCKa W TIPDUHSTUS  PelleHHHd, MeTObl
paLMoHaM3alK TI7IaHOB 3KCIIEPUMEHTa;;

YMEHUs1:

TOHATAH O MHOXeCTBe HEKOHTPOJIUDYeMbIX (DaKTOpDOB B TIPOL[eCCe WCTIBITaHWM, TMPUBOJSAIINX K
TOTPeIIHOCTH M3MepeHri U TPeOyIOIIMX yueTa TpH MJIaHUPOBaHUX SKCIIEPUMEHTa;

Croco0OB  COCTaB/IeHWsT MaTeMaTHUeCKMX Mofeseld TIOMCKa U TIPUHSTUS pelLleHHd, MeTOZbl
paLMOHa/IU3alUM TIJIAHOB YKCIIePUMEHTa;;

HaBbIKU:

BJIa/IeTh METOJJaMH CTaTUCTUUECKOTO MCCI/IeI0BaHUS ITO/TyUeHHBIX Pe3y/IbTaToB, METOIaMU COCTaBJIeHH s
Y aHa/mm3a Mofiesnel (yHKIIMOHUPOBAHMUS;.
IICK-4/23-4

3HAHUA:

TIOHSITUA O MHOXKECTBe HEKOHTPO/IMPYeMbIX (aKTOPOB B TMPOLieCCe HCTLITAHWM, TMPUBOASALINX K
MOTPEIIHOCTH M3MepeHnH U TpeOyIOIIUX yueTa TP M/IaHUPOBaHUU 3KCIIEPUMEHTA;

Cnoco0OB  COCTaB/IEHHWsS MaTeMaTHUeCKUX Mofeneld TIOMCKA W TIPUHSATHUSA  peIlleHdH, MeTO/bl
palMoHATM3al[|H TI/IAHOB IKCIIEPUMEHTa;;

YMeHuUsi:

TIOHSATMA O MHOXKeCTBe HEeKOHTPOJUPYeMbIX ()aKTOPOB B TIpOLIECCEe WCIBITAHWH, TMPUBOJSIUX K
MOTPEIIHOCTH W3MepeHri U TpeOyIOIIMX yueTa TP MJIaHUPOBaHUU SKCIIePUMEHTa;

Croco0OB  COCTaB/IEHWsT MaTeMaTHUeCKWX Mofeneld TIOMCKAa W TIPDUHSTUS  pelleHdd, MeTo/bl
paLMoHaTM3al[|K TI7IaHOB SKCIIEPUMEHTa;;

HaBbIKU:

BJIa/IETh METOJJaMH CTaTUCTUYECKOTO UCC/IeIOBaHMUSI TTO/TyUeHHBIX Pe3y/IbTaToB, METO/IaMU COCTAaBJIeHHs
Y aHaym3a Mogeneid (yHKLIMOHUPOBaHUS;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Auciypnmna INTAHAPOBAHUE 1 OBPABOTKA PE3YJIBTATOB SKCITIEPUMEHTOB ITPA
MCIIBITAHUAX KA 1 UX COCTABHBIX YACTEM siB/isieTcsl AUCLUILIMHON 00513aTe/IbHOH YacTH
0s10ka 1 rporpamMmbl MOAITOTOBKY TI0 HaripaeieHuto 24.04.01 Pakemtble KOMNaeKCbl U KOCMOHABMUKA.

CogepxaHue [UCLMIUIMHBIL SIBISIeTCA Jiorndeckum IpogospkenueM gucimmuiviH: HAJEXHOCTD
MEXAHNYECKHUX CUCTEM KA.

CopepxaHvie AWCLIMIUIMHBI ~ SIBAISIETCST  OCHOBOM st ocBoenusi guciuiyimd: HA3EMHAS
IKCIIEPUMEHTAJ/IBHASI OTPABOTKA KOCMHMNUYECKHUX AIIITAPATOB 11 X COCTABHBIX
YACTEMN.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ TICK-4/23-2 — CniocobeH opraHu30BbIBaTh pabOTHI U PYKOBOJUTL PAbOTaMU 10 00eCITeueHuI0
Hage>xHocTu usgenuii PKT



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. CTaTucTHYeCKHiT aHA/IN3 Pe3y/IbTaToOB SKCIIePHMEHTOB. Byb!
TiorpewHocTel peo6pa3oBaHusi CUTrHAJIOB. [IpoBepKa CTaTHCTUUECKUX THUIIOTe3.
5 10  |BoisiBneHre rpy6bix omu6oK. ToueuHble ¥ MHTepBaJIbHbIE OLIeHKH. MeTos, 66 16 16 50 50 40 10
HaMMeHbIIMX KBa/[paToB. [TOrperHoCcTy KOCBeHHbIX n3MepeHHii. OCHOBBI
PerpecCcHOHHOrO U AUCIIePCUOHHOTO aHa/Iu3a.

Paspen 2. ILnanup IKCIep Ta. MeTozb! paljioOHaTN3aLuU
OZiHO(aKTOPHOrO 3KCriepuMeHTa. [I1aHupoBaHre MHOTO(AKTOPHOTO SKCIIepUMEHTa.
KopypoBaHye (pakTopoB, COCTaB/IeHHe I/IaHa, OLieHKa OZIHOPOJHOCTH pe3y/IbTaToB,
5 10  |onpenenenue ko3hdULIEHTOB MOJie/NH, IPOBePKa aZleKBaTHOCTH MOJEIH. 46 12 12 34 40 10 40
I1aHrpoBaHKe SKCIepuMeHTa /1151 [IOUCKa ONTUMAbHbIX ycoBuid. [Tonck obmactu
ONTHMYMa; 'Pa/jueHTHbIe METO/IbI, CUMILIEKC-MeTozbl. Onrcanue obmactu:

KOMITO3ULMOHHbIE T/IaHbl.

Pa3pen 3. AHaM3 pe3y/ibTaToB 3KcepuMenTa. OLjeHKa OfHOPOJHOCTH

5 10  |pe3ynbTaToB, onpejeneHue KO3(GOULMEHTOB MO/l U OLIEHKA X 3HAYMMOCTH, 32 6 6 26 10 50 50
TIPOBEpKA a/|eKBaTHOCTH MOZeJIH.

Bcero 3a 10 cemecTp 144 34 34 110 100 100 100

Bcero no gucHUIIHHE 144 34 34 110 100 100 100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep u
p OoneMm,
Ne | HaumeHoBaHMe
TeMa NpaKkTHYeCKOro 3aHATUSA ayp.
n/n pa3jena
4acoB
JUCLUNITUHBI
1 OnucaHye CUrHA/A C TIOMOIIBIO0 TOTMHOMOB Jlarparxa u YeObiiiesa ¢ 5
pacueToM MOrPeLIHOCTH UHTePHOAUPOBAHUS
2 |Pazgen 1. Craructrudeckasi OrleHKa Hallnuusi «rpy0oii» OmMOKu. 5
Craructryeckuii IIpoBepka CTaTUCTUYECKUX TUTIOTe3 O MOATBePXKeHUN
3 aHaus 9KCIepUMeHTabHbIX JaHHBIX paCUETHOTO 3HaueHUsl; O paBeHCTBe 4
P€3y/IbTaToB pe3yJIbTaTOB U3MepeHHH, TIPOBeJIeHHBIX Pa3HBIMU I'PYITIaMH; 00
SKCIIePUMEHTOB. |0IHOPOAHOCTH (BOCITPOU3BOJUMOCTH) M3MEPEHUIA.
4 [NocTpoeHye rucTorpamMmmsl; MpoBepKa CTaTUCTUUeCKOU TMIioTe3sl 0 hopme 7
3aKOHA pacIipe/ie/leHus.
5 CocranieHue /1aHa ofHO(GaKTOPHOTO SKCIepUMeHTa C UCII0/b30BaHUEM 4
nosHoMa YeObIiieBa ¥ paHZOMU3ALUN
CocraBreHue Mogieseli v TJIaHOB MOJTHOTO U POOHOT0 SKCIIePUMEHTOB.
Pasgen 2 Amnanu3 pe3ynbTaToB (paKTOPHOTO IKCTIepUMeHTa: BhIsSBIeHHe BRIOPOCOB,
6 anHH O.BaHI/Ie olleHKa OIHOPOAHOCTH Mojenu. PacueT ko3 duiiieHTOB Mozeu 4
P (hakTOpHOTO /IaHa, orpe/iesieHre KO3PHUITEeHTOB MOJeH C
9KCIIepUMEHTa.
HaTypalbHBIMU (DaKTOpaMHU.
IMouck obmacTy oNITMIMyMa rPaZiIueHTHBEIM METOZOM; TIOCTPOEeHHe MOZe/H
7 uaeHTU(UKaLKY 001acTh ONTUMyMa U OPMUPOBaHHE KOMITO3HULIVIOHHOTO 4
T71aHa; pacyeT K03 UILIMEeHTOR ONTUMH3aIIMOHHON MO/Ie/ TN
Pazgen 3.
AHanus PacueT k03 puiIieHTOB MOZIeH TI/IAHOB 2K U Ol[eHKa UX 3HAUUMOCTH;
8 3VIILTATOR pacueT k03¢ HULIMEeHTOB ONTUMU3ALMOHHON MOZE/N U OLleHKa KX 6
besy 3HAYMMOCTH; NIPOBepKa afleKBaTHOCTU MOJEJIH.
JKCIepUMeHTa.
Bcero 3a 10 cemecTp 34

3.3. CamocrosiTennbHas padora crygenrta (CPC)

‘ Ne ‘ Homep 1 HanMeHOBaHMe pa3fe/ia JUCHHUIIMHBI Copepxanue yuedHOTro ‘ O6nem, ‘
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n/n 3aJaHUs JacoB

1 ITonroToBka K rnpakTuueCcKum 15

3aHATUSIM
Pazpen 1. CratucTtryecKy aHaau3 pe3y/ibTaToB o =

R S —— OAIrOTOBKA K KOHTPOJILHOU 20
pabore

3 [ToaroroBka K J1eKLHAM 15

4 [ToaroToBKa K JIeKIASIM 17

5 Pa3,qen 2. H]IaHI/IPOBaHI/Ie 3KCIIeprMeHTa. HO,E[FOTOBKa K IIpaKTU4Ye CKUM 17
3aHATUSM

6 |Pa3sgmen 3. Ananu3 pe3y/bTaroB 3KCIIePUMeEHTa. HoaroToBKa K MpaKTH e CKM 26
3aHATUSM

Bcero 3a 10 cemectp 110
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIJIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1{2|13| 4 |5 6 8 9/10 |11 12 |13|14|15| 16 17
10 TexK | | AP Konrtp.P. AP TexkK AP | TexK, gud. 3au.
YcnoBHble 0003HaueHUST:

o [IP — aparHOCTHUECKasi paboTa;

e TekK — BOIpOCHI [/151 TEKYILETO KOHTPOJIS;

¢ KoHTp.P. — KOHTpO/IbHAs paboTa;

o nud. 3au. — auddepeHIMPOBaHHBIN 3aueT.

BOIIPOCHI /17151 TEKYILIeT0 KOHTPOJIS;

TeKyIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOJUTCS B IUCKPETHbIE BDEMeHHbIe MHTEPBAJIbI B
cnemyronumx dhopMax:
JMarHoCTUYeckas pabora;

KOHTpOJIbHas paboTa.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
IuddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. bapanos. . OnjeHKa NOrpelIHOCTeN N3MepeHus MPU UCIIBITaHUAX PAKeTHO-KOCMUYeCKOU TeXHUKU.
CII6.FI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2017, 41 3K3.

2. A. A. BapaHog. . [l1aHMpoBaHue U TIPOBe/IEHHEe SKCTIepUMeHTabHOTO uccienoBanus. CI16.BT'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2008, 1. pec.

3. H. . CupgnsieB. . Teopusi iiaHMPOBaHUS SKCIIEPUMEHTA Y aHa/IM3 CTaTUCTUUECKUX AaHHbIX. MoCKBa:
FOpaiit, 2020, 551. pec.

4. C. B. boukapés, H. H. BacunieeBa, A. JI. 'anuHoBcKuii. . [InaHupoBaHye 1 06paboTKa pe3y/nbTaToB
skcniepumenTa. Crapoiii Ockon: THT, 2020, s51. pec.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://repository.library.voenmeh.ru/jspui/ — ®@yHzaamenTanbHas 6ubnuoreka BI'TY « BOEHMEX» um.
H.®. YctuHOBa;

2. https://e.Janbook.com/ — 3BC JlaHg;

3. https://urait.ru — O6pa3oBarebHas miarhopma «FOpaiT». [jist By30B U CCY30B..

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.

5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paboueii mporpaMme JUCIHTUTHHbI
INTAHUPOBAHUE 11 OBPABOTKA PE3YJ/IbTATOB 3KCITEPUMEHTOB ITP1 UCITIBITAHUAX KA U X COCTABHBIX YACTEU

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa INTAHUPOBAHUE N1 OBPABOTKA PE3Y/IBTATOB 3KCIIEPUMEHTOB I1PU
NCIIBITAHUAX KA 1 UX COCTABHBIX UACTEM sBrsieTcss AUCLUIUIMHON 00sI3aTe/IbHON 4acTH
0/io0ka 1 mporpaMMbl IOATOTOBKM IO HarpaeieHuio 24.04.01 PaxkemHble 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:
OIIK-5 cr1ioco6HOCTb MCII0/Ib30BaTh COBPEMEHHBIE MTOAXO0AbI U MEeTO/bI pellleHus MpodeCCHOHAIbHbIX 3a1au B
00/1acTV aBUAIIMOHHON U PaKeTHO-KOCMUUYeCKOW TeXHWKH, BKJIFOUasi yIpaB/ieHre TMPOeKTaMH CO3/IaHUsT HOBBIX
00pasL0B TEXHWKH U YTWIN3alUX YCTapeBLINX;
[1CK-4/23-1 crmiocobHOCTb KOOPAWHUPOBAaTh Pa3pabOTKy KOCMUUECKUX amiapaToB M CHUCTEM, TPOeKTUPOBATh,
KOHCTPYUPOBAaTh M COTIPOBOXKJATH HA BCEX 3Tarax >KM3HEHHOTO IMK/Ia KOCMUUECKHe armaparbl, KOCMAYeCcKue
CUCTeMbI U UX COCTaBHbIe YacCTH;
[ICK-4/23-4 cnocoOHOCTh KOODJWHUDPOBAaTh W TPOBOAWUTH HAYYHO-HUCCJIE[IOBAaTENbCKHE W OMBITHO-
KOHCTPYKTOPCKHe pa3paboTKu B 06/1aCTH CO3/jaHUS HOBBIX 00pa3Li0B KOCMUYECKOU TeXHUKH.

CopiepkaHMe AWCLMIUIMHBI OXBaTblBaeT KPYI' BOIMPOCOB, CBSI3aHHBIX C 3KCIePHMEHTabHBIM obecrieueHrneM
npoliecca ucciaefoBaHUM. PaccmarpuBaeTcsi KOHLENLMST MHOIO(akTODHOrO 3KCIepUMeHTa: KOAWpOBaHUE
(haxTOpOB, COCTaB/eHUe IIaHa, OLIEHKA OJHOPOJHOCTH pe3y/bTaToB, orpejeseHre Ko3(G@UIMeHTOB MOZeH,
TpOBepKa a/IeKBaTHOCTH Mogend. Takke wu3ydaroTcss HaubOosee 3QdeKTHBHbIE CTpaTervu TOTydYeHHs
OTITUMA/IbHBIX Pe3yJIbTaToB: I'PaiieHTHBbIE METOAbI, CUMILIEKC-METOIb! U JIP., IPUMeHeHHe KOMITO3UIIMOHHBIX
TJTaHOB.

[TporpamMMoil AUCLIUI/IMHEI TIpelyCMOTPEeHbI CJle[yIoIiie BH/bI KOHTPOJIS:

TeKymmuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e BOMPOCHI /|15 TEKYIIIETO KOHTPOJIS;
e KOHTpOJBbHasi pabora.

ITpomesKyTouHasi arTecTarusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OO6m1as TPyZI0EMKOCTh OCBOEHHUSI [UCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTIMHEL
TIpe/[yCMOTpPeHBI ITpakThdecKue 3aHaTHs (34 4.), camocTosTebHas pabora crygenTa (110 a).
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IIpunoxenue 2

K paboueii mporpaMme JUCIHTUTHHbI
INTAHUPOBAHUE 11 OBPABOTKA PE3YJ/IbTATOB 3KCITEPUMEHTOB ITP1 UCITIBITAHUAX KA 1 X COCTABHBIX YACTEU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHHS AUCLIUIIMHBI COCTaBsgeT 144 4., U3 HUX 34 4. ayAUTOPHBIX 3aHATHH, 1 110 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.

HaumeHnoBaHue PexoMenjTyemast JTeparypa TpyRoeMKOCTB,
paboThI yac.
Pa3pen 1. CrarucTuueckuii aHa/Iu3 pe3y/IbTaToB YKCIIePUMEHTOB.
IMoaroToBKa K C. B. boukapés, H. H. Bacunwea, A. JI. ['anuHoBckuit. . [InaHupoBaHue
TIPaKTHUUe CKUM 1 00paboTKa pe3ynbTaroB 3KkcnepumenTa: Crapsiii Ockon: THT, 2020 (9) 15
3aHATUAM H. . Cupnses. . Teopust n1aHUpOBaHUS SKCIIEPUMEHTA U aHa/IU3
CTAaTUCTUYECKUX AaHHbIX: Mocksa: FOpaiit, 2020 (2)
IToproroBka K .
KOHTDOJTBHOI A. A. bapaHoB. . Ouetha IO PeIIHOCTeN U3MePeHUs IIPU UCTIBITAHUAX 20
6 pakeTHO-kocMuueckoit TexHuku: CII6.6I'TY "BOEHMEX" um. [I. ®.
pabore Yeruosa, 2017 (4)
IToaroToBka K A. A. BapaHos. . [InaHupoBaHue U poBefieHre SKCIepUMeHTa bHOr0 15
JIEKLIHSIM uccnenosanvsi: CI16.BI'TY "BOEHMEX" um. I. @. YctuHosa, 2008 (1)
Wroro no pasgeny 1 50
Paspen 2. IlnannpoBaHue 3KCiepuMeHTa.
IToaroroBka K 17
JIeRIVITV A. A. BapaHosg. . [InaHupoBaHue ¥ NpoBeJjleHHe 3KCI1epUMEeHTaIbHOTO
TlogroTosKa K uccnenosanusi: CI16.BI'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2008 (2)
MpaKkTUueCKUM 17
3aHATUSAM
Wtoro mo pa3neny 2 34
Pazgen 3. AHanu3 pe3y/ibTaToB KCIIePUMEHTa.
E;f;:;g:;:{}i;v[ A. A. bapaHoB. . [11aHupoBaHye U NPOBefieHre 3KCIIePUMEeHTaTbHOTO 26
uccnepoBanus: CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008 (3)
3aHATUSM
Wrtoro no pasgeny 3 26
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IIpunoxenue 3
K paboueii mporpaMme JUCIHTUTHHbI
INTAHUPOBAHUE U OBPABOTKA PE3Y/IBTATOB 9KCIIEPUMEHTOB ITP! UCIIBITAHUSIX KA 1 UX COCTABHBIX YACTEUN

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

* KOHTpOJbHas pabora;

e BOTMPOCHI /|51 TEKYILIETO KOHTPOJIS;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

KouTtposibHas padoTa
Pemienuie Bcex 3a/jau, paBU/IbHBIE UKCIeHHBIE Pe3y/bTaThl, aKKypaTHOe ¥ rPaMOTHOe oopMiieHHe —
«OTJIMYHO»;
Pemtenue 3-x 3a/1a4, akKypaTHOe ¥ TPaMOTHOE 0(hOpMIIEHHE — «XOPOIIIO»;
Hanuuue o1mboK B UKC/IEHHBIX pe3y/ibTaTax — «yZOBIeTBOPUTEIBEHO;
HermpaBuibHbIM X0, pellieHus, HeBepHble UUC/IeHHbIe Pe3y/bTaThl — «Hey0B/IeTBOPUTETBHO.
3amauu BXoAaT B coctaB Y MK AuCIUTIIMHBL.

Bonpocs! A1 TeKyIiero KOHTpoJist
OTBeTbI Ha TPU BOIIPOCA:
- TPU MPaBWIbHBIX OTBeTa - "OTJMYHO"
- [IBa TIpaBUJIbHBIX OTBeTA - "XOpOoIIo"
- OZIVH NpaBU/IbHBIN OTBET - "yI0BIETBOPUTEBLHO"
Bormpocs! Bxogar B coctaB Y MK auciunimHel

JuddepennupoBaHHbIil 3a4eT

OrleHKa 3a 3aueT MOXeT ObITh MOCTaB/IE€HA TI0 Pe3y/bTaTaM TOHOTO BBITIOIHEHHS] BCEX MEPOTIPUSTHH,
TpelyCMOTPEeHHBIX rpa)ikoM KOHTPOJIbHBIX MeporpusTyii. OljeHKa BBICTABJISIETCS KaK CpeHee
apudMeTHUeCKOe TTOYUeHHBIX OI[eHOK B cemecTpe. TIpu ¢ziaue 3aueTa OrfeHKa MOXKET ObITh MOBBIIIEHA Ha
OZIVH OaJsi/T TpU TTPaBU/IBLHBIX OTBETAX Ha TPY BOTPOCA TPero/jaBaresis.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe w X g
3aHATHA B ; = am
KOHTaKTHOM = m O
S m =l SE=4
o dopme g S e E ==
o | B o 58 2 g 50
& g HaumeHoBaHue pa3enoB U E L e 5 z Q0
; = JUJAKTHUECKHX eUHHI] @) o 5w S : X E B
K M & |FE|EE - | S T
&) H | E=®|2Q| oA N = 3
&) H I 8 ® f o~ ~l < @)
2 F8 O~ ¥ |35 EE
= 4 M =
= ©| C | © =
= = o
Paszgen 1. CTaTucTHUeCcKH KOHTDOMLHAS
5 10 |aHa/M3 pe3y/IbLTaTOB 66 16 16 50 50 40 10 a%OTa
KCIIepHUMEHTOB. P
Bornpocsl
5 10 Pazpgen 2. IlnanupoBaHue 46 12 12 34 40 10 40 ISt
3KCIeprMeHTa. TeKyllero
KOHTPOJISL
Bompocel
5 10 Paspen 3. AHanu3 pe3y/1bTaToB 30 6 6 26 10 50 50 ISt
JKCIepuMeHTa. TeKyIlero
KOHTPOJIS
Bcero 3a 10 cemecTp 144 | 34 34 110 | 100 | 100 | 100
Bcero no agucuunInHe 144 | 34 34 110 | 100 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-5

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7

Ne 8

Ne 9
Ne 10
IICK-4/23-1

Ne 1
Neo 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9
Ne 10

Ne 1
Ne 2
Ne 3
Ne 4

Ne 5
Ne 6
Ne 7

Ne 8

Ne 9

Ne 10
IICK-4/23-4

Ne 1
Ne 2

Bonpocbl omKkpbimoz2o muna:

ITaccuBHBIN 3KCIIEPUMEHT 3T0

Hnst MmaccuBa usmepenwit 10, 20, 15, 14, 13, 10, 19 ornpegenuts cpe/iHee 3HaUeHHe
[71s1 yero ucrionb3yeTcs: 3Ha4YeHWe CTaTUCTUYeCKOro Kputepust CThrofileHTa?

st uero ucnonb3yeTcsi KpuTepuii duiiiepa?

Kakyto 06s1acTs onmchiBaeT ypaBHeHe Perpeccry, TomyueHHoe ¢ moMolsio [193?
Kak 3aBucut cpeaHekBaaparnueckoe orkjioHeHue (CKO) ot crenenu
anmpoKCHMMAaIiOHHOI0 Mo/ IMHOMa?

B xakoMm ciyuae cefyeT HCII0/1b30BaTh anNpoKCUMAaIUI0?

AKTHBHBIN 5KCIIEDUMEHT 3T0

Yo Takoe MeJuaHa B Habope JaHHBIX?

UYro takoe CKO?

Bonpocsbl 3akpbimozo muna:

Ecnu B ectb pesynbrar TpaHcrioHpoBaHusi Marputibl A(M,N), To Matpuiia B copepxxur:
B kakoM cityuae rpuBe/ieH NpaBWIbHbBIN pe3y/abTaT CyMMUPOBAaHUs 2-X MaTpULy;:

[l ariaroHabHOM MaTpHLIBI CIIpaBeJyIMBO CAefyIolee yTBepiKeHHe:

KBagpaTtHast MaTpuLia IB/eTCS HeBbIDOXKEHHOU, eC/In:

CKo/bKO K03(h(dHUIMeHTOB MMapHOro B3anuMogeicTsus B [1D3D?

B kakoMm ciydae cjieyeT HCI0/1b30BaTh HHTEPIIO/IALHUIO?

ITo KaKoMy NPUHLIMITY NPOBOAMTCS KPUBas NPH annpoKCUMaMH YHUC/I0BbIX
JAaHHBIX:

B xakom c/rydae npu 06padoTKe MacCHBOB YHCe/I BO3PacTaeT BIUsSHUE OIIHO0K B
HCXOJHBIX JaHHbIX HA KOHEYHbIN pe3y/IbTar:

Hns maccuBa usmepenuii 10, 20, 15, 14, 13, 10, 19 onpegenuts MeAuaHy

Hnst maccuBa uamepenuit 10, 20, 15, 14, 13, 10, 19 onpeaenuts cpejHee OTK/IOHEeHHe

Bonpocbl omkpbimozo muna:

Yro Takoe B3auMozeicTBHe (HaKTOpOB?

B uem cmbici kputepus B [1O3D

CwMbIC KpuTepus porotabensHocTy B IIDD

Kak npoBeputh BOCIIPOM3BOAUMOCTb ONBITOB?

Kakue 3ajjauu peliaeT njiaHMpoBaHHe 3KcrepuMeHTa?

Urto Takoe MaTeMaTHuecKoe OyKUAaHUe CydaliHON Be/TMUKHBI?

Uto Takoe AuCIIEpCUs C/TyYailHOM BeJTMUMHbBI?

Kakue ObIBAIOT TUITBI CJTyYaHHBIX BETUUHH?

Yucsio obycsioBaenHocT cond(A)

NuTepnionsiys 310

Bonpocsbl 3akpbimozo muna:

Ckombko HeoOxoArMo 3kcriepuMeHTOB B I3 nipu umcsie hakTopos 5?

Kak onpepenstorcs ko3¢ ¢urpeHTs! B Mogenu B [1P3?

OCHOBHBIe CBOMCTBAa MaTpHL{bl T1aHMpoBaHus [1PD

JinA Kakoi KPUBOW MPH anmpoKCHUMaIuy 00yC/I0B/IEHHOCTH MaTPHIbI T/IaHa Oyaer
MeHbIle?

B uem 1ienb cranpaptu3saruy Macintaba gakropos B [1OD

Kakwne skcriepuMeHTHI yallle BCero BCTPeYaroTCsl Ha MPaKTHUKe?

Kakoit Kputepwuii UCITOIb3YeTCs /AJ1s IIPOBEPKY 3HAUMMOCTH KO3 (DUITMEeHTOR ypaBHEHUS
perpeccun?

Kakoti kputepuii MCTob3yeTcs /il IPOBepPKH a/eKBaTHOCTH YPaBHEHUsI perpeccun?
CoBMeCTHOe BJIMsTHUe Ha [TapaMeTp ONTHMHU3al[MU HeCKOMbKMX ()aKTOPOB Ha3bIBaeTCst
Kakue 3azauu peltiaeTt AUCIEpPCUOHHBIN aHAIN3?

Bonpocbl omkpbimozo muna:
ITaccMBHBIN IKCTIEPUMEHT 3TO
Hns maccuBa nsmepenwuii 10, 20, 15, 14, 13, 10, 19 onpesenuTts cpeiHee 3HaUeHHe

14



Ne 3 7151 yero ucnosib3yeTcs 3HaueHre CTaTUCTUYeCKoro Kpurepust CTerofeHTa?

Ne 4 st uero viconb3yeTcst KpuTepuii duiiiepa?

Ne 5 Kakyto 00/1aCcTb OIMChIBAET YPaBHEHHE PErPECCUH, MTOJyUeHHOE C oMol [1PI?

Ne 6 Kak 3aBucHT cpefHekBajijpaTuueckoe oTkjioHeHue (CKO) ot creneHu
annpoKCUMAaIMOHHOI0 oJIMHOMa?

Ne 7 B kaxom ciyuae ciefyeT UCIO0/1b30BaTh alNPOKCUMALHIO?

Ne 8 AKTHBHBIH 3KCIIepPUMEHT 3T0

Ne 9 UYro Takoe Me/lvaHa B Habope JaHHBIX?

Ne 10 Uro Takoe CKO?
Bonpocsbl 3akpbimozo muna:

Ne 1 Ecnmu B ectb pesynbrar TpaHcrionrpoBanus Marpuribl A(M,N), To marpuiia B comepxut:

Ne 2 B kakoM ciiyuae ripuBe/ieH MpaBUWIbHbBIN pe3yabTaT CyMMUPOBaHUs 2-X MaTPUL;:

Ne 3 st muaroHanbHON MaTpULibl CITPaBeI/IMBO C/elyiolliee YTBEP)KAeHMe:

Ne 4 KBagpaTtHas MaTpuLia IBIseTCsl HEBBIDOXKEHHOM, eC/u:

Ne 5 CKo/bKO K03 pULeHTOB IapHOTO B3auMozencTsus B [ID3?

Ne 6 B kakom ci1y4dae cj1efyeT MCII0/Ib30BaTb HHTEPIOIALUIO?

Ne 7 ITo KakoMy NpUHIMITY IPOBOAMTCA KPUBas MPH alNNpoKCHMAaMU YMCI0BbIX
JaHHBIX:

Ne 8 B kakoMm c/iydae npu 06padoTKe MacCMBOB YHCe/I BO3PACcTaeT BIUSHUE OIIHO0K B
HCXOJHBIX IAHHBIX HAa KOHeYHbIU pe3y/IbTar:

Ne 9 [Jns maccuBa usmepennit 10, 20, 15, 14, 13, 10, 19 onpegenuTs MeguaHy

Ne 10 Hnst maccuBa usmepenuit 10, 20, 15, 14, 13, 10, 19 onpeaenuts cpefjHee OTK/IOHEeHHE
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