





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA N TEXHUKA 3KCIIEPUMEHTA

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:

YK-1 — criocoOGHOCTh OCYIIeCTBAATE TOUCK, KPUTUUYECKWH aHaau3 W CUHTe3 WHGOpPMaLWd, MPUMEeHSTb
CUCTeMHbIN TIOAXO0[, /A/1s pellieHusl T0CTaB/IeHHbIX 3aJa4

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

YK-1
3HAHUA:
HpI/IO6p6TEHI/Ie CTyJ€HTOM 3HAHWH B 00/1aCTH T€OpUU U TEXHUKU Cl)I/IBI/I‘—IeCKOFO SKCIIepUMEHTA;

OCHOBHBIE TIOHSITUSI U oripefie/;ieHUs B obslactu COBPEMEHHBIX BBIYUC/IUTE/IBHBIX TeXHOJIOTUH U
0CO00EHHOCTH BLIUUC/IUTETLHOTO SKCIIepUMEHTa,

YMeHUs:
[1naHvupoBaTh ¥ MPOBOJUTH TEOPETUUECKHE U FKCTIepUMeHTaIbHbIe HayUHbIe UCC/IeI0BaHMUS;



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna TEOPUSI U TEXHUKA 3KCITEPUMEHTA sBrsieTCsl JUCLUIVIMHON YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CogeprkaHue JUCLUIVIVHSI BJIIeTCs JIOrnyecKUuM npopopkenrem sucuuiuie: @U3NUKA, BBICIITASA
MATEMATUKA, TEOPETUYECKASA MEXAHUKA, BBEJEHUE B CIIEITUA/IBHOCTD.

Copep)kaHye JUCIUIVIMHBI SIB/ISIeTCS OCHOBOHM /151 ocBoenust auctyruind: IOOGEKTUBHOCTD U
HAJIEJXKHOCTD CJIOJKHBIX TEXHUYECKHNX CHUCTEM, CHUCTEMBI
ABTOMATU3UPOBAHHOI'O IIPOEKTUPOBAHMNS B MAIIIWMHOCTPOEHNU, OIEHKA
COCTOsIHUAA " ITAPAMETPOB CJ/IOXKHBIX TEXHUYECKMUX CHUCTEM, OCHOBBI
ABTOMATHU3NPOBAHHOI'O ITIPOEKTUPOBAHUSI.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH NpUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI
MaremMaTUyecKoro aHanar3a U MoZle/IMPOBaHusl, TEOPeTUUEeCKOro U SKCIepUMeHTaIbHOI0 UCC/le/l0BaHus B
NpodeCCHOHAIBEHOM [1eSITeNbHOCTH

¢ OIIK-6 — CriocobeH aHa/lM3MPOBAaTh, CHCTEMaTU3UPOBaTh U 0000611aTh MH(OPMAIHIO 0 COBPEMEHHOM
COCTOSIHMU U NIepCIIeKTUBAX pPa3BUTHUS paKeTHO-KOCMHUUECKOW TEXHUKU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HawnmeHoBaHHe pasjie/IoB H AUAAKTHYECKUX eHHHUL]

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCETO

Jlekuuu
3aHATUA

BCEI'O
CamocrosTebHas

pabora crygeHToB

IIpakTHUecKHe

®dopmupyemast
KoMmmereHus, %

K-1

Yy

Paspen 1. Posib 9KcniepuMenTa B H3yueHud (usnyeckux npoueccos. HabozeHne u

7 9KCIIepUMEeHT BI/I,E[]:I 9KCTIepUMeHTaIbHbIX HCCHE,E[OBEHI/IIZ ®dusnueckast 1 MaTeMaTUyecKasi 7 2 2 0 5

mogenu (PMM) nporjeccoB Jrankl nocrpoenus MM 3HaueHue 3KCriepyMeHTa B
nocrpoenin ®MM rnporieccos.

Pazpen 2. Equaunel pusznueckux BemunH. Vi3mepenue. DtanoHbl PasMepHOCT

7 ¢ursnyeckoii BemunHbl. EAMHULE! pU3HUeCcKUX BeTUunH Pa3mMepHble 1 6e3pa3MepHbIie 7 > 2 0 5

BesurHbL. Popmysia u3Mepenuid MexxiyHapoHasi cucTeMa eiuHuL u3mepenus (CH)
OCHOBHBIE U TIPOU3BO/JHbIE BEJIMUNHBI CUCTEMbI €JUHUL].
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Paspen 3. Teopus mopo6us. [Togo6Hble drznueckue npoyeccel. Kpurepun nogobus
Teopemsl ogo6ust: m-Teopema, 1-51, 2-s1 1 3-s1 TeopeMsl Iof06ust ITocTpoeHue KpuTepres
0706151 Ha TIpUMepe a3podH3MUeCcKHX IPOLieccoB (Terio- 1 MaccoobMeHa) KpurepraabHoe
ypaBHeHue. ITocTpoeHHe KpUTepHasbHbIX YPaBHEHUH 110 9KCrIepUMeHTalbHbIM JJaHHbIM.

16 8 5 3 8

15

Paspen 4. I1nanupoBanue 3KcnepumMenTa. OCHOBHbIE ITOHATHS U ONIpe/ie/IeHrs TeOPUU
7 T/IAaHMPOBAHMS SKCIiepuMeHTa OCHOBBI [JIAHUPOBAaHUSE MHOTO(AKTOPHOTO SKCIepuMeHTa
KPI/ITEPI/II/I ONTUMAJbHOCTU U THUIIbI IJIAHOB.

16 8 5 3 8

Paspen 5. OcHOBBI 00p

TKH 3KC| Ta/bHBIX AAHHBIX. Bu/bl M3Mepenuii 1

P

MpHYKHBI OMIKO0K (TorperuHocTeit) Knaccudukaius norperHocteil H3MmepeHuit 8 4 2 5 4
BeposiTHOCTHas OLieHKa C/Ty4aifHOl MOrPeIHOCTH U MOCTpoeHHe (PyHKLMOHAIBHBIX
3aBMCHMOCTEH IIPY MHOTOKPATHBIX H3MepeHHsIX.
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Pazpen 6. i3MepuTebHas IMHUSA U eé XapaKTepPUCTHKH. [IpUHLIUIIBI U3MepeHust
¢usnyecknx BenuuH HasHaueHue, CTPYKTypa U MIPUHLMIBI GyHKIIOHUPOBAHUS
usmMepuTenbHoM muu (UJT) Cratnueckue xapakrepuctuku WJI: pabounii Auanas3oH

7 V3MepeHui, rpayupoBouHbIii ko3 duipent Cratnueckoe ypasHenue WJI [iHamuueckue 8 4 2 2 4

roBepka MJI.

XapaKTepUCTUKH WJT: KomrieKcHasi yacToTHast XapaKTepruCTHKa, pa60tmiz’1 YaCTOTHBIN
fuanasoH /lunamuveckoe ypaBHenue WJI I'pagyupoBka u TapupoBka M1JI MeTposnoruyeckas

15

Paspen 7. TexHuka u3MepeHHH MapaMeTPOB ra3oBbIX MOTOKOB. VI3MepeHue /jaBieHus
ﬂaT‘{l/IKl/I AaBJ/IeHUA (HBE303J'IEKTpl/I'-IECKl/IE, TEH30MeTpUuueCcKue, NHAYKTHBHbIE,

7 KOH/IeHCaTOpHble (EMKOCTHEIe)) VI3MepeHue TemrepaTypsl [laTulKy TeMrieparypel
(KOHTaKTHbIe TePMOMETpBI,
Tpanaras, [uto-IlpanaTs, Bentypu) VismMepeHne ckopocTu 1oToka TpacCHpOBKa MOTOKA
MeUEeHHbIMU YaCTULlaMy, Jia3epHblIe JOIIEPOBKHWE U3MEPUTEIN CKOPOCTH TepmoaHemomeprl.

M 16 8 5 3 8
TepMorapel, poMeTpsl) ITpuémurku asnenus (ITuto,

20

Pa3pen 8. TexHuka BH3ya/IM3aliii ra30BbIX MOTOKOB. MeTo/bl BU3ya/l3aliiy TeueHHi
KpAaCSIIMMH BellleCTBaMH, TBEPABIMU YaCTULIAMH, JbIMOM MeTozb BU3yaIn3aljii

7 TMPHCTEHHBIX TeYeHHH (METOZ IeJIKOBMHOK, MaCJI0CaKeBOT0 MOKPBITHsI, CTPOOOCKOMYecKast 8 3 3 0 5

Bu3yanu3saiusi) OnTHyeckue MeTo/bl BU3yanu3aliiu (TeHeBble, ronorpaduyeckue,
vHTepGepaLiOHHbIe, «/1a3ePHbIHA HOX»).

7 Paspen 9. I3smepeHue a3pojuHaMHUYeCKHX XapaKTepHCTHK. MexaHuvecKue
a’poAuHaMH4eCKre BeChbl TEHBOMeTpl/I'-IECKl/IE a’poArHaMH4YeCKue BecChbl.

13 8 4 4 5

7 Paspen 10. Aspogunamuyeckue TPyObI M ra3oAMHAMHYECKHE YCTAaHOBKH. TpyGbl 9 4 4 0 5

J103BYKOBBIX CKOPOCTel BbICOKOCKOPOCTHBIE U THIIepP3BYKOBbIe TPYObl YapHbIe TPYObL.

10

Bcero 3a 7 cemecTp

108 51 34 17 57

100

Bcero no AMCHMIUIMHE

108 51 34 17 57

100

3.2. AyATOPHBII NPAaKTUKYM

Ne
n/n

Homep u
HauMeHOBaHHUe
pa3jena
JUCHMILIAHBI

Tema MNPAKTHYECKOI'0 3aHATUA

Oo0nem,

ayp.
JacoB

Pazpen 3. Teopus
rmoz00ws.

Iogo6HbIe dr3nueckue nporiieccel. Kpurepuu nopobus. TeopeMbl
nozio6wust: m-reopema, 1-51, 2-51 u 3-s1 TeopeMsl 1of00us. ITocTpoenust
KpUTEpHEB MoZ00us Ha IpUMepe a3podr3nyeCcKHX MPOIieCcCoB (Terio-
1 MaccoobmeHa). KputepuanbHoe ypaBHeHue. [TocTpoeHue
KpUTepUa/IbHbIX YPAaBHEHUH M0 3KCTIIEPUMEHTA/IbHBIM JJAHHBIM.
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Pazgen 4. OCHOBHBIe TIOHATUS U OTIpe/iesleHUs] TeOpYH IJIaHUPOBaHUS

2 |[lnanupoBaHue sKcriepuMeHTa. OCHOBBI /IAaHUPOBaHKSI MHOTO(aKTOPHOTO 3
JKCIIepuMeHTa. JKcriepuMeHTa. KprTepru onTUManbHOCTH U TUIIHI T1J1aHOB.
Paspen 5. OcHoBbl (BBl M3MepeHui ¥ MPUUYMHBI OIMOOK (TIOTPeLHoCTel).

3 ob6paboTku Knaccudukauys norpeiiHocTeit usmepeHuid. BepossiTHOCTHast OLjeHKa 7
3KCTiepUMeHTabHbIX |C/TyYaiiHO MOTrPeLHOCTH U MOCTpoeHre (GyHKL[MOHATbHbIX
JAHHBIX. 3aBUCHMOCTe} [PY MHOTOKPaTHBIX U3MepeHUsIX.

4  |Paspen 6. Craruueckye XapaKTepUCTUKY U3MepyTebHOM muHun UJI: -pabounii 2
W3mepurenbHas [lMaria3oH U3MepeHuH, - TpalyupoBOUHbIN KO3 duiireHT. CTaThueckoe




JIVHUA U eé ypaBHeHue WNJI. [lunamuyeckue xapakrepuctuku MJI: - komriekcHas
XapaKTepUCTUKHU. YaCTOTHAs XapaKTEPUCTHKA, - PabOUMii YaCTOTHBIN /TUAra3oH.
HuHamuueckoe ypaBHenue WMJI. ['pagyrpoBka v Tapuposka WNJI.
Paspen 7. Texnuka |Pacyét mapamMeTpoB JaTUMKOB [jaB/I€HUs, TeMIlepaTypbl. Pacuér
5 “3MepeHuit TOJIHOTO, CTaTUUeCKOTO JJaB/IeHU U CKOPOCTHOTO Harlopa o 3
rapaMeTpOB ra30BbIX[U3MepeHUsIM NpuéMHuKamu gasnenus (ITuro, [pangtas, [Tuto-
TIOTOKOB. [panarns, Bentypu).
Pazpen 9.
6 N3mepenue Pacuér aspoprHaMUueCKUX CUJI U MOMEHTOB I10 U3MEpPeHUsIM Ha 4
a’poIMHaMHUYeCKUX |MeXaHM4eCKUX a’pofHaMUueCKUX Becax.
XapaKTepUCTHUK.
Bcero 3a 7 cemectp 17
3.3. CamocTosTenbHass padora crygenra (CPC)
Ne Homep 1 HanMeHOBaHHe Oo0nemMm,
Cojep>xaHue yueOHOro 3a/jaHus
n/n pa3jesia JUCHUIIUHBI 4acoB
Pasgen 1. Posib 3KCiepuMeHTa .
W3yuenue rpelyCMOTpPeHHBIX ITPOrpaMMOH JUIaKTHUe CKUX
1 |B u3yueHun pr3uUeCKUX o 5
e/IMHULL 110 peKOMeH/lyeMOMU JiuTeparype
MpOLIeCCOB.
2 Pazpnen 2. EquHUIIbI N3yueHue rpefyCMOTPEHHBIX TIPOTPaMMOM AUJaKTHUe CKUX 5
(hr3MueCcKUX BeTMUMH. eIVHULL [0 peKOMEeHJyeMOi1 TuTepaTtype
N3yuenue rpefyCMOTpPeHHBIX IPOTPaMMOM AUjaKTHUe CKUX
3 |Pa3sgen 3. Teopus momo0usl. e/IMHUI] T10 peKoMeHiyeMoii ureparype. [loAroToBka K 8
MPaKTUYeCKUM 3aHATUSIM
N3yuenue ripeyCMOTPeHHBIX IIPOTPaMMOM AUJaKTHUe CKUX
4 Paspen 4. TInanupopanue e I/}IIHI/I o pelg)}l,weH peMof/’I JII/IT];E)E ap e l'Io/:t F'gTOBKa K 8
JKCIIepUMEHTa. AL TIO P Ay patype. 11oA
MPaKTUYeCKUM 3aHATUSIM
N3yuenue rpeyCMOTPEeHHBIX IPOTPaMMOM AUJaKTHuUe CKUX
Pazgen 5. OcHoBBI 00pabOTKU Y Peay PEHHBIX TIPOTP AHA
5 eZIJMHUL] 110 pekoMeHZyeMou uTeparype. [loaroroska K 4
JKCIIePUMEHTAa/IbHBIX JaHHBIX.
MPaKTHUUeCKUM 3aHSITHSIM.
N3yuenue ripeyCMOTPEHHBIX IIPOTPaMMOM AUJaKTHUe CKUX
Pazpen 6. IsmeputenbHas Y peay PEHHBIX TIPOTP AHA
6 . eZJMHUL] 110 pekoMeHZyeMou uTeparype. [loaroroska K 4
JIMHUSA U eé XapaKTepUCTUKMU.
MPaKTHUUeCKUM 3aHSITHSIM.
.. (I3yueHMe TIpelyCMOTPEHHBIX ITPOrpPaMMOi AUJaKTUUeCKUX
Pa3pen 7. TexHuka u3MepeHU Y peay PEHHBIX TIPOTD AHA
7 eZIJMHUL] 110 pekoMeHZyeMou uTeparype. [loaroroska K 8
riapamMeTpOB ra30BbIX [TOTOKOB.
MPaKTUYeCKUM 3aHATUSIM
Pazgen 8. TexHuka .
N3yuenue ripelyCMOTpPEeHHBIX IPOrPaMMOU [JUIaKTHUe CKUX
8 |BM3ya/mM3alpM ra3oBeIx e/IMHUL] [10 peKOMeHyeMoM iTepaType >
OTOKOB. AWHHALL 10 p Ay patyp
Pa3zpnen 9. ViamepeHue W3yueHue rpelyCMOTPEHHBIX POTPaMMOMN JWAaKTUYe CKIX
9  |aspopguHaMUUeCKUX eIVHULL TT0 peKOMeHAyeMoi1 uTeparype. [loarotoBka K 5
XapaKTepUCTHK. MPaKTUUeCKUM 3aHATUSIM
Paspen 10. W3yuenue npesyCMOTpPEHHBIX IPOrpaMMOi AUJaKTHUe CKUX
10 |AspoguHamuueckue TPyObI 1 Y peay PEHHBIX TIPOTP A 5
e/IMHULL 110 peKOMeH/lyeMOU JiuTeparype
rasojiHaMUyeCcKre YCTaHOBKU.
Bcero 3a 7 cemecTp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
12 3 |4 5 |6 7 8 9 |10| 11 |12 13 14 15 |16|17
BP3/[, Otu. no
7 BP3| |BP34AP 'H,HS BP34| AP BP31| |BP3, Otu. mo I13| |BP3/|/P|3au.

‘YciioBHbIe 0003HAUCHUS:

¢ TP — nuiarHocTHYeckas pabora;
e BP3]I — BonpocCsl 110 pasgeny;
¢ Ortu. 1o I13 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;

7




® 3a4. — 3ay4eT.

TeKyIuil KOHTPO/Ib YCIIeBAeMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTEPBAJIbI B
cnenyronumx dhopMax:
e UHArHOCTHYECKas pabora;
¢ BOMPOCHI TI0 pa3fieny;
* OTYET M0 MPAKTUUECKOMY 3a/IaHHIO.

IIpomMesKyTouHasi arTecTanusi IIPOBOAUTCS B opMax:
e 3auerT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. M. XaputoHoB. . TexHHKa ¥ MeTObl a9podu3nueckoro 3kcrepuMenTa. HoBocubupck: M3a-so HI'TY,

2016, 5. pec.

2. A. M. XapuroHoB. . TexHrKa 1 MeTo/[bl a3podu3nueckoro skcrepuMenTa. HoBocubupck: U3n-so HI'TY,
2011, 5 3Kk3.

3. B. A. Porog, I'. I. TTo3Hsik. . MeTo/iiKa U MpaKTUKa TeXHUUECKUX JKCriepuMeHTOB. M.: Akagemus, 2005,
13 3ks.

4. B. K. Epooees, E. A. Yrptomos, B. H. YckoB. . JkcriepuMeHTansHOe 060pyi0BaHe U METO/bI
M3MepEeHU MPU UCCIe0BaHUM YAAPHO-BOTHOBBIX M a39p0aKyCcTHUeCKuX rporjeccos. CI16.6T'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2001, 100 k3.

5. JI. H. AnekcanzpoBckasi, B. 1. Kpyrios, A. I'. Ky3HetioB. . TeopeTuueckrie 0CHOBBI UCTIBITAHUAN U
9KCIepUMeHTa/IbHast 0TPabOTKa C/IOXKHBIX TeEXHUUeCKUX cucteM. M.: Jloroc, 2003, 17 3Ks.

6. H. 1. Cupnses. . Teopus niaHMpOBaHUS KCIIEPUMEHTA Y aHa/Iv3 CTaTUCTUYeCKUX JaHHbIX. MockBa:
FOpaiir, 2020, 371. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue u3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

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

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

3. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas ratdopma FOpaiit. st By30B U CCy30B..

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 3/1eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOTeKcTOBast 31eKTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCCIeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:
1. TexskcnepT — MIHbOpMaLMOHHBIH [IOpTa TeXHUUeCKOro peryauposanus: HopMel, paBuia, cTaHjapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ 'OCTos

cobcrBenHoii reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpamMMHOe obecIieueHHe:
He Tpe0yeTcs.
5.6. 'Hpopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



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:

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
TEOPHS U TEXHUKA SKCITEPUMEHTA

AnHoTanusa paboueii nporpaMMsl

Ouctiuminna TEOPUSI WU TEXHUKA 3JDKCIIEPUMEHTA sBnsercs AWCLUIUIMHON 4acTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PakeTHOo-KOCMMueckod  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
[MITASMOT'A30AHAMUWKA U TETVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
YK-1 crnocoOHOCTb OCYIIECTBISATh TOUCK, KPUTHUECKWM aHalu3 W CUHTe3 WHGOpMAI[uM, TPUMEHSITh
CUCTEeMHBIV TIOAXO/ /IJIsl PEIIIeHus TIOCTaB/IeHHbBIX 3a/jau.

Conep)kaHue [UCIMIUIMHBI OXBaTbiBaeT KPYr BOIPOCOB, CBSI3aHHBIX C OCHOBAaMU TJIaHUPOBAHUS
9KCIIEPUMEHTOB ¥ 00pabOTKU 3KCIIEPUMEHTATBHBIX JIaHHBIX.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHHI CleiyIoliiie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOIPOCHI TIO pasfieny;
e OTYET I10 NMPAKTUUECKOMY 3a/IaHHIO.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
e 34yeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeAyCMOTPeHbI JIeK[IMOHHBIe 3aHsATHs (34 4.), mpakTtudeckve 3aHsaTus (17 4.), camocTosTensHast pabora
ctygenra (57 a).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
TEOPUS U TEXHUKA 3KCIIEPUMEHTA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
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 paboThI

TpyRoeMKOCTB,

PexkomeHpiyemas IuTeparypa wac

Pazpgen 1. Posib 5KcriepuMeHTa B H3ydyeHHH (pr3HYeCKHX MPOLeCCOB.

N3yuenue ripeyCMOTPEHHBIX
MIPOrpaMMOi JUJaKTUYeCKUX
e/IMHUL] T10 peKOMeHyeMoi
JIUTeparype

A. M. XapuToHOB. . TexHMKa U MeTO/[bl a3po(dr31ueCcKOro
skcriepumenTa: HoBocubupck: M3a-so HI'TY, 2016 (1)
H. W. Cupnsies. . Teopusi miaHUPOBaHUS SKCIIEpUMeEHTa U
aHaM3 CTaTUCTUUeCKUX JaHHBIX: Mocksa: FOpaiit, 2020
1
A. M. XapuToHoB. . TexH1Ka U MeTO/bl a3po(U3UUeCKOro
skcriepuMenTa: HoBocubupck: M3a-eo HI'TY, 2011
(BBenenue, 1)

JI. H. AnekcangpoBckasi, B. U. Kpyrnos, A. I'. Ky3HeLioB.
. TeopeTnueckrie 0CHOBBI UCITLITAHUHN U
9KCIepUMeHTa/IbHast 0TPA00TKA CJIOXKHBIX TEXHUUECKUX
cucrem: M.: Jloroc, 2003 (1, 2)

Wrtoro no pasgeny 1 5

Pazpen 2. Equaunbl pu3nuecKux BeJTHUHH.

N3yueHue nipeyCcMOTpPeHHBIX
TpPOrpamMMol TUAAKTUYE CKUX
eIHULL TI0 peKOMeHyeMOit
JIUTeparype

B. A. Poros, I T". [To3HsiK. . MeToiiKa ¥ TpakTHKa
TeXHUYeCKHUX JKcriepuMeHToB: M.: Akagemusi, 2005 (1.1, 5
1.2)

Wroro no pa3geny 2 5

Pazaen 3. Teopus mogoous.

N3yuenue ripeyCMOTpPEHHBIX
TIPOTpamMMOl TUAAKTAYE CKUX

B. A. Poros, I T". TTo3nsk. . MeToAuKa U NpakTHKa
TeXHUUeCKUX KCriepuMeHTOB: M.: Akagemusi, 2005 (3)

iﬁ?zln;noep?[(gMg;?;i:iﬂ A. M. XapuToHoB. . TexH1Ka U MeTo/ibl a3podr31uecKoro 8
patype. 1104 skcriepuMenTa: HoBocubupck: M3a-eo HI'TY, 2011 (2)
MpaKTHYeCKUM 3aHATUSAM
Wrtoro no pasgeny 3 8

Pa3pen 4. IlnaHupoBaHue SKCIiepuMeHTa.

N3yuenue ripesycMOTpPeHHBIX
TIpOrpamMMoi TUAAKTUYE CKUX
eIVHULL TI0 peKOMEeHyeMOi
nuteparype. [ToaroToBka K
MPaKTUUeCKUM 3aHATUSIM

B. A. Poros, I T [To3HsK. . MeTozMKa ¥ IIpakTUKa
TeXHUUeCKUX KCTiepuMeHTOB: M.: Akagemusi, 2005 (4)
A. M. XapuToHOB. . TexHHKa U MEeTO/[bI a3PO(U31UeCKOTO
skcriepumenTa: HoBocubupck: M3n-so HI'TY, 2016 (3) 8
H. . Cupnses. . Teopus r1aHUpOBaHUs 3KCIIepUMEHTa U
aHa/IM3 CTaTUCTUUeCKUX JaHHbIX: Mocksa: FOpaidt, 2020
(2.1,2.2,2.4,28,2.9)

Urtoro no pasgeny 4 8

Paspen 5. OcHOBBI 00paGoTKH 3KCIIePUMeHTa/IbHBIX [JaHHbIX.

W3yueHue ripesyCMOTPEHHBIX
MPOTrpaMMO¥ TUIaKTHYe CKUX
e/IMHUI] 110 peKOMeHyeMoi

B. A. Poros, I I [To3HsK. . MeTozMKa ¥ IIpakTUKa 4
TeXHUUeCKUX KCTiepuMeHTOB: M.: Akagemus, 2005 (2)
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ynureparype. Ilogroroska K
NIPaKTU4eCKUM 3aHATHUSIM.

A. M. XapuToHoB. . TexH1Ka U MeTO/ibl a3p0(H31UeCKoro
skcriepumenTa: HoBocubupck: M3n-so HI'TY, 2011 (8)

Wroro no pasgeny 5

Pa3pen 6.

I/I3MEPHTEJIBHaﬂ JIMHMS U eé XdpPpAKTEPUCTUKH.

N3yueHnue npesyCMOTpPEHHBIX
MpOrpaMMol AUJaKTUYe CKUX
eIHULL TI0 peKOMeHyeMOit
nureparype. [loarotoBka K
MPAaKTUYeCKUM 3aHSATHSIM.

B. K. Epodees, E. A. ¥rpiomos, B. H. Yckos. .
JKcrepUuMeHTaIbHOe 000PYAOBaHKE U METOBI
V3MepeHuil P UCCel0BaHUU yAapHO-BOMHOBBIX U
aspoakycTrueckux nporeccos: CIT16.BI'TY
"BOEHMEX" um. []. ®@. Yctunoga, 2001 (1.1 - 1.3)

Urtoro no pa3geny 6

Pa3pen 7. Texauka u3MepeHNi NapaMeTPOB ra30BbIX IIOTOKOB.

N3yuenue ripefyCMOTPEHHBIX
TPOTrpamMMOo TUAAKTUYE CKUX
eIVHULL TI0 peKOMeHJyeMOit
nureparype. IlogroroBka K
TPaKTUUeCKUM 3aHATUSIM

A. M. XapuToHOB. . TexHHKa ¥ METO/[bI a3PO(U3HUeCKOTO
skcriepumenTa: HoBocubupck: M3n-so HI'TY, 2016 (2)
H. 1. Cupnses. . Teopys nyiaHUPOBaHKUS SKCIIEPUMEHTA U
aHa/IM3 CTaTUCTUUeCKUX JaHHbIX: Mocksa: FOpaiit, 2020
@

B. K. Epodees, E. A. ¥rptomos, B. H. Yckos. .
OKcrepUuMeHTabHOe 000PYOBAHKE U METO/IbI
W3MepeHul Py UCCIeJ0BaHUU yaPHO-BOTHOBLIX U
aspoakycTrueckux nporeccos: CI16.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2001 (1.4 - 1.7)

Wrtoro no paspeny 7

Pazgen

8. TexHuka BU3yd/IN3dLUU I'd30BbIX IIOTOKOB.

N3yuenne ripeyCMOTPEHHBIX
MIPOrpaMMOi JUJaKTUYeCKUX
e/IMHUL] T10 peKOMeHyeMoi
JIUTeparype

A. M. XapuToHOB. . TexHHKa U MeTO/[bl a3po(dr31ueCKOro
skcriepumenTa: HoBocubupck: M3a-so HI'TY, 2016 (6)
H. W. CupnsieB. . Teopusi myiaHUPOBaHUS SKCIIepUMeHTa U
aHa/iM3 CTaTUCTUUeCKUX AaHHbIX: Mockga: FOpatit, 2020

O]

Wroro mno pa3zeny 8

Paszpen 9. ismepenue a3pofiHaMHUeCKHX XapaKTePUCTHK.

N3yueHue nipeycMOTpPeHHBIX
MpOrpaMMoi AUJaKTUYeCKUX
eIUHULL TI0 peKOMeHyeMOit
nureparype. [loaroroska K
MPaKTUYeCKUM 3aHATUSIM

A. M. XapuToHOB. . TexHrKa 1 MeTOZbI a3po(r31YecKoro
skcriepuMenTa: HoBocubupck: M3a-so HI'TY, 2016 (1)
H. . Cupnses. . Teopus riaHUpOBaHUs 3KCIIepUMEHTA U
aHa/M3 CTaTUCTUUeCKUX JaHHBIX: Mocksa: FOpaiit, 2020

©)

Wroro no pa3geny 9

Paspen 10. AspopuHamMuyeckue TPyObI M ra30JuHaMHYeCKHe YCTaHOBKH.

W3yueHue rpeflyCMOTpeHHbIX
NIpOrpaMMoi JuaKThyeCKUX
eIVHULL TI0 peKOMEeHyeMOit
JIUTeparype

A. M. XapuToHOB. . TeXHHKa U METO/[bI a3PO(U3HUEeCKOTO
skcriepumenTa: HoBocubupck: M3n-so HI'TY, 2016 (1)
B. K. Epodees, E. A. ¥rpiomos, B. H. Yckos. .
JKcriepUuMeHTaIbHOe 000PYAOBaHKE U METOBI
V3MepeHuil NP UCCIel0BaHUU yAapHO-BOMHOBBIX U
aspoakycTrueckux nporeccos: CI16.BI'TY
"BOEHMEX" um. []. ®@. Yctunosa, 2001 (2)

Uroro no pasgeny 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPUS U TEXHUKA 3KCIIEPUMEHTA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

e BOMPOCHI 10 paszeny;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 3ayeT.

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.

Bonpocsl no pasjeny

KonuTposnb nipoBogutcs B yctHol dopme. CTyaeHTy 3a/jatoTcsi 3 BOIIPOCa 10 pasfiesty AUCLUTUIAHEBL. [is
YCIIeITHOMN aTTecTarud HeoOX0[UMO TPAaBUILHO OTBETUTH HE MeHee, ueM Ha 2 Borpoca. CTy/IeHT /10/DKeH
T0Ka3aTh B/IaJieHre TeopeTHueckor nHhopMalvel, oyueHHOM Ha JIEKIMOHHBIX 3aHSITUSX U B PAMKax
CaMOCTOSITe/IbHOM paboThl; OTBET 0/DKEH OBITh COfIepKaTe/IbHBIM U apTyMeHTHPOBAHHBIM.
CnucoK BOMPOCOB MO pa3jesnam AUCLUIINHGBI TpuBeéH B YMK.

OTuer Mo NpPaKTUYECKOMY 3a/JaHUI0

[TpakTueckoe 3aziaHue Npe/icTaBssieT OO0 perieHHre 3afauu 1o pasgeny. OTUET 1o 3aJaHuio
odopmisiercs cornacHo 'OCTy. Takke peyCMOTpPeHa 3all[uTa BbIOJIHEHHOTO 3a/laHusi B (hopme
cobecenoBaHusl.
[TpumeHsieTcs ciefyroLas OLleHKA pe3y/bTaToB:
- 33/laHKe peLLeHO BEepHO, B XO/ie 3all[UThl CTYIeHT OTBETH/ Ha BCe 3a/laHHble BOMPOCHI; B XO/€ BbIMOJHEHUS
3a/IaHUs CTY/JIEHT JIOTYCTU/T HETOUHOCTH B BBITIOJTHEHWU PabOThI U [IOMYCTH/T He3HAUUTETbHBIE OIUOKU B X078
3alUThI, KOTOPBIE He BAUSIOT Ha 00IIiee TIpeicTaB/eHre O BOTIPOCE - CIaHO;
- 33/laHKe PellleHO HEeBePHO WM JIONYIIeHbI IPyObie OIIMOKY 110 X0y BBINOJHEHUS 3a/laHus, JIM0O TPH OTBETax
Ha BOTIPOCKI BO BpeMsi 3allUTHI - He CAaHO.
[TpuMephI MpaKTHUeCKUX 3aflaHuii TipuBefieHbl B Y MK AUCIIUTIIHEILL

3auert

OO0yuaromuiicss IMeeT MpaBo Ha Mo/yueHrue MUHHUMAa/IbHOHN MOJI0OKUTE/TbHOMN OL|eHKH TP YCJIOBUU
YCIIEIIHOT'0 MPOXO0XKAE€HHUS TeKYILer0 KOHTPOJIsS yCIIeBaeMOCTH B (hOpMe ZMarHOCTHUUECKOM paboThl B
COOTBETCTBUH C rpaduKoM paszena 4.
ITnist momycKa ¢ 3aueTy HeoOXO/IMMO BBITIOJTHUTh BCE KOHTPOJIbHBIE MEPOTIPUATHSI, TIPE[yCMOTPEHHbIE TPahUKOM
KOHTPOJIbHBIX MEPOTIPUSITHIA.
Ha cobGecemoBanuu rmpu 3auéTe CTYAEHTY 3aAaéTcst ofuH Borpoc. CTYIEeHT A0/DKeH TTPO/IeMOHCTPUPOBATh
B/Ia/IeHUE TeOPETUUEeCKOU 0a30i, OTBET JJO/DKEH OBITh COZlepP)KaTeTbHBIM U apryMEeHTUPOBAaHHbBIM.
[TpumeHsieTcs cieytolijasi OlleHKa OTBETOB:
- OTBET CTY/IeHTa MIO/THOCThIO BepHBIH, MO0 MPUCYTCTBYIOT HE3HAUMTE/IbHbIE HETOUHOCTU B U3/IOXKEHUH,
KOTODbIe He BJIUSIOT Ha 00IIlee Mpe/iCTaB/IeHUe 0 BOMPOCE - 3aUTEHO;
- OTBET CTY/IeHTa HEeBEePHBIH, MO0 B X0/le OTBETA CTYAEHT ZOMYCTU/ IPyOble OIIMOKY MO CYIIeCTRY, BAUSIOIINE
Ha 0o011jee MOHMUMaHHe BOTIPOCa - He 3aUTeHO.
[TepeueHb BOIPOCOB, BLIHOCUMBIX Ha 3a4éT, puBeiéH B Y MK AUCLIUITUHEL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
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Paspen 1. Posb 3KciepuMeHTa B Bonpocs! no
4 7 7 2 2 0 5 5
u3ydyeHNH (pU3NYECKHX MPOLEeCCoB. paszeiny
4 - Pa3pen 2. EapuHunpl pusnuecKknx - 2 2 0 5 10 Bonpocs! o
Be/IMYMH. paszeny
Bormpocs! no
paszeny,
4 7 |Paspen 3. Teopus mogo0us. 16 8 5 3 8 15 Ortuet no
MIpaKTU4eCKOMY
3a/JlaHuI0
Bonpocs! no
paszeny,
4 7 Paspgen 4. IlnanupoBanue 16 8 5 3 8 5 OT4eT 1o
JKCIepuMeHTa.
MPaKTUYeCKOMY
3a/laHUI0
4 7 Pazpen 5. OcHoOBBI 00padoTKn 8 4 5 5 4 10 Bompocsr 1o
IKCNepPUMEHTA/IbHBIX JaHHBIX. pasgeny
4 7 Pa:%unen 6. IsmMepuTe/ibHas TUHUS 8 4 2 2 4 15 Bormpocs! 1o
M eé XapaKTepUCTHKH. pasgeny
4 7 Paspen 7. Texnnka usmepenunt 16 8 5 3 8 20 Bonpocsl no
rnapaMeTpoB ra3oBbIX NOTOKOB. pasgeny
4 7 Paspen 8. Texunka Busyamsanuu 8 3 3 0 5 5 Bonpocs! no
ras’oBbIX MIOTOKOB. pasgeiny
Pa3pen 9. I3mepenue BOIMDOCh 10
4 7 |aspopmHaMuUYeCKHX 13 8 4 4 5 5 P
paszeny
XapaKTepHCTHK.
Pa3zgen 10. AspoguHamuueckKue BoHDOCKL 110
4 7 |TpyOBI ¥ razoguHaMHYECKHe 9 4 4 0 5 10 P
pasgeny
YCTaHOBKH.
Bcero 3a 7 cemecTp 108 | 51 | 34 17 57 100
Bcero no agucuunInHe 108 | 51 | 34 17 57 100
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