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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)

24.04.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
ManskoB BukTop MuxaiinoBuy, 4.T.H., mipodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA I TEXHUKA TNAPOASPOMEXAHNYECKOI'O ! TEIVIOPU3NYECKOI'O
3KCIIEPUMEHTOB

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-7 — crocobHOCTb aHanMM3WpoBaTh W 0000IIaTh pe3yabTaThl  (HU3UUECKOTO ¢ YHWCIEHHOTO
MOZe/TMPOBaHusl, 000CHOBAaHHO BBIOMpATh a3pofMHAMUYECKHWe W 0Oa/yIMCTUYecKre TlapaMeTphl pakeT
KOCMHYeCKUX arraparos

IICK-1/24.2 — cmocoOHOCTb TIPUMEHSITh TPOTrpaMMbl M METOAWKHU TIPOBeJeHUs] SKCIIepUMEHTOB U
KOMIIBIOTEDHOTO MOZIe/TMPOBaHus, pa3pabaTbiBaTh MOJENW W aJTOPUTMBI DelleHWs 3afad AWHAMUKA
JBIDKEeHUs], a9POAMHAMUKHY, Oa/IMCTUKU M yIpaB/ieHHs IMO/eTOM KOCMHUUECKUX U JIeTaTe/IbHbIX arraparoB C
YUEeTOM CJIO)KHOCTH CHCTEeM Ha OCHOBe IPUMEeHeHHs1 COBPeMeHHbIX HayUYHbIX 3HaHUM

DOpPMUPOBAHHIO KOMITETEHIUH C/TYXKUT JIOCTKEHUE C/IeIYIOIIUX Pe3y/IbTaTOB 00pa30BaHuUs:
OIIK-7

3HAHUS:

3HaeT C€rmocobbl yyeTa a’3poJvHAMHUUECKMX W Oa/UTMCTUUECKUX TapaMeTPOB PakeT M KOCMHUYECKHX
arraparoB Mpu (U3UUeCcKOM 1 UMCTIEHHOM MO/Ie/TMPOBaHNY;

YMeHusi:

YMeeT BbIOMpPATh a3poJMHAMHUUeCKHe MapaMeTphl pakKeT ¥ KOCMHUECKHX arapaTtoB Ha OCHOBE aHa/u3a
pe3y/bTaToB MO/|e/TMPOBAHMUSI;

HABbIKU:

Brageer HaBbIKaMU ITPOBEEHUS M aHa/IM3a Pe3y/IbTaToB (U3NUECKOTO U YMCIEHHOTO MOZe/TMPOBAaHMSI.
IICK-1/24.2

3HAHUS:

3HaeT criocoObl, METO/IbI U TIOAX0AbI paboThl ¢ HH(OpMariuet /st 3bdeKTUBHON paboThI MPH PeIIeHUH
rpocdhe CCUOHABHBIX 3a7iay;

YMeHUsi:

YMmeeT aHa/TM3HUPOBaTh, 3aIIOMUHATE U TIepeaBaTh HH(OPMALIHIO C UCITI0/b30BaHKe HU(POBLIX CPe/ICTE;

HABbIKU:

BriazieeT HaBbIKaMH yTipaB/ieHUst MHGOpPMaILel U JaHHBIMU B LU(POBOH cpefe.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna TEOPUSI U TEXHUKA T'TAPOASPOMEXAHNYECKOI'O 1
TEIVTIO®U3NYECKOI'O DKCITEPUMEHTOB siB/isieTcsl AUCLIMIIMHOMN 00s13aTe/IbHOM YacTH 0/10Ka 1
Tporpammsl MOATOTOBKY MO HarpasnieHuto 24.04.03 baatucmuka u 2udpoaspoouHamuka.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
IT'NAPOASPOINHAMMUKA OBBEKTOB.

CopepkaHvie  JUCLUIUIMHBI ~ SIBJISETCS  OCHOBOM i ocBoeHus  gucuummH: HAYUYHO-
NCC/IEJOBATE/IbCKAS PABOTA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e TICK-1/24.3 — CrniocobeH (opMynupoBaTh 3aJjaui paCueTHOTO UCC/Ie/I0BAaHMUS 110 a3pOra3ofUHaMUKe U
nipotieccam TeryioooMeHa uzgenvii APKT, Boibupath 1 aganTrupoBaTh KOMMepuecKoe IporpaMMHoe
obecrieueHye 1Mo, peliaeMyo 3aziauy, BeIZe/STh OTpeestoiiye akTopbl BHEIIHUX BO3JEHCTBUMN MPH
hopMyMpOBKe 3ajau



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Pa3/e/ioB U AUAAKTHYECKHX eJUHHI]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

IIpakTHYeckne
3aHATUHA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-7

TICK-1/24.2

10

Pazpaen 1. Ponb 5KcniepuMeHTa B H3ydyeHUH HU3HYeCcKHX MPOLEeCCOB.
HabnoieHne 1 5KCIIepUMeHT Bu/ibl 9KCriepUMeHTa/bHbIX HCC/Ie0BaHNH
®dusnueckas U MaTemarrueckas Mogenu (PMM) nporieccoB Drambl OCTPOEHHUs
MM 3HaueHue KcriepuMeHTa B nocrpoenny MM mnporjeccos.

—_
o

10

Paspen 2. Equaunel pusnyeckux BenumH. V3mepenue. OtanoHb! PasMepHOCTH
¢usnueckoit BenmunHbl. EanuHuULp! GrU3nyecknx BeanurH Pa3mepHsle 1
6e3pa3mepHble BelHUHHbI. PopMysia n3MepeHnid MeX/[yHapojHas CUCTeMa eJIMHHL]
nsmepenust (CH) OCHOBHBbIE Y TPOU3BO/HbIE BEJIMUMHBI CUCTEMbI €/JUHULY.

10

10

10

10

Paspen 3. Teopus nopo6us. [Tono6Hble pusiyeckue nporeccsl. Kpurepun
nofo6ust Teopembl o06Hs: i-Teopema, 1-s1, 2-51 U 3-51 TeOpPeMbI 1107,06Hst
TMocTpoenue Kputepures 1ogo6Ks Ha MpUMepe a3por3MIeCKUX MPOLECCOB (Tero-
1 Maccoobmena) KpurepuasnsHoe ypaBHeHHe. [IocTpoeHHe KpUTeprabHbIX
ypaBHeHH1 110 5KCIIepUMeHTa/IbHbIM JIJaHHbBIM.

10

10

10

10

Pazpen 4. I1. p JKCIIep ra. OCHOBHbIE MOHATHS U OTpeie/IeHNst
TeOpUH T/IaHMPOBaHHUs IKCriepuMeHTa OCHOBBI NJIaHMPOBaHHs! MHOrO()aKTOPHOTO

IKCIiepruMeHTa KpI/lTepl/ﬂ/I OINTUMA/JIbHOCTU U TUIIbI TI/IAHOB.

11

10

10

10

Pa3gen 5. OcHOBBI 00paboTKH KCIep Ta/bHBIX AAHHBIX. Bu/bl U3MepeHuit
Y IPUYMHBI OIIKO0K (TorperuHocTeit) Knaccudukaiys norperiHocTeit uamepeHuit
BeposiTHOCTHasI OLIeHKa C/Ty4aifHO MOrPeIHOCTH U OCTPoeHHe (HyHKIMOHAIBHBIX
3aBMCUMOCTeMH TIPAU MHOI'OKPaTHBIX U3MEepPEeHUsX.

10

10

10

10

Pa3pen 6. isMepuTebHas IMHUA U eé XapaKTePUCTHKH. [IpUHIIUIBI H3MepeHus:
¢usnyeckux BeiMurH HasHaueHue, CTPyKTypa M NPUHLMIEI QyHKLMOHMPOBaHHS
usMepuTebHOM muuu (UJT) Cratnueckue xapaktepucTuku WJT: pabounii Auarna3oH
W3MepeHuH, rpajyupoBouHbIii ko3 duiienT Cratnueckoe ypaBHenue WJT
JIMHaMUUeCcKe XapakTepucTHKH VIJT: KOMIUIeKCHasl YaCTOTHasi XapaKTepUCTHKa,
pabounii YaCTOTHBIH /uanasoH JluHamuueckoe ypaBHenue VJT I'pajiynpoBKa 1
TapupoBka 1JI Metposnoruueckas nosepka WJI.

11

10

10

10

Paspgen 7. TexHnKa u3MepeHHii MapaMeTPoB ra3oBbIX MOTOKOB. M3MepeHue
naBieHus [JaTurky jaBeHys (1be303/1eKTpHUYecKye, TeH30MeTpUYecKHye,
VH/YKTHUBHbIe, KOH/IeHCaTOpHBIe (éMKOCTHBIEe)) VI3mMepeHue TemriepaTyps! JaTauku
TeMIieparypbl (KOHTaKTHblE TEDMOMETPBI, TePMOTIaphl, MUPoMeTphl) [TpUEMHUKI
nasnenusi (ITuro, Tpanatas, Iuto-IIpanatas, Bentypu) VismMepenue ckopocTu
noroka TpaccHpoBKa MOTOKAa MeUeHHbIMH YaCTHLIAMU, JIa3epHble JOTIepOBKHe
V3MepuTe/I CKOpocTH TepMoaHeMOMeTphI.

11

10

10

10

Paspen 8. Texuuka BH3ya/TH3al[iH ra30BbIX MOTOKOB. MeTo/bl BU3yaln3aljuu
TeueHHH KpacSIFIMH BellleCTBaMH, TBEPZABIMU YaCTUL[AMH, JbIMOM MeToab!
BU3ya/M3alL{y MPUCTEHHBIX TeUeHUH (MeTO/ LIIeIKOBUHOK, Mac/I0CaXeBOTo
TMOKPBITHS, CTPOBOCKOMMYecKast BU3yasnu3awsi) Onrrueckyie MeTo/ibl BU3yanu3aLu
(TeHeBble, roorpaduueckue, HTepGhepaLiOHHbIe, «/1a3epPHbINA HOX»).

11

10

10

10

Paspen 9. I3mepeHue a3poHHaMHUYeCKHX XapaKTepHCTHK. MexaHuvecKue
a’3poJuHaMH4eCKre BeChbl TEH30M€TpH'—IeCKl/IE a’poArHaMH4eCcKue BecChbl.

13

10

10

10

Paspen 10. Asp KHe TPyGbI U r KHe yCTaHOBKH. TpyObl
103BYKOBBIX CKOPOCTell BHICOKOCKOPOCTHBIE U THUIIEP3BYKOBbIE TPYObI YiapHbIe

TpyGBI.

13

10

10

Bcero 3a 10 cemecTp

108

51

34

17

57

100

100

Bcero no AucuyIUinHe

108

51

34

17

57

100

100

3.2. AyAMTOPHBIA MPAKTHKYM

HdMMeHOBdHHe

JIMCI{UTL/THHbI

Homep u

pa3aesia

Tema NMPAKTHYECKOIr'0o 3aHATUA

Oo0nemMm,

ayn.
JacoB

Pazpen 1. Ponb
JKCIepUMeHTa B
V3yueHUU
(hu3rueckux
TIPOL[eCCOB.

TpOIIeCCOB

Habmogenve v sKCcriepuMeHT BUZbI 3KCITEPUMEHTA/TBHBIX
vccnenoBaHnii drsnueckass U MaTeMatrudeckasi moziesid (PMM)

Pazpen 2. ExrHuLpl
(hu3uuecKux
BeJTUUUH.

(Ch)

N3mepenne. DTanoHbl Pa3MepHOCTh u3nyeckoi BeMMUrHbL. EAMHUIIBI
(usnueckux BenmuuH PasmepHblie 1 Ge3pa3MepHble BeJTMUHMHBL.
®opmyna u3MepeHuit MexxayHapoAHasi cCUcTeMa eIMHHUL] U3MepeHUst

Pazpen 3. Teopus

6

ITogo6HbIe dusnueckue npoieccel Kputepun rnogobust TeopeMsl
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o00usl.

noziobust: m-Teopema, 1-1, 2-1 U 3-1 TeopeMslI 1o/io6ust TTocTpoeHus
KpUTEpHeB Mof00us Ha prMepe a3podu3nuecKrX MpoLeccoB (Terio-
1 Maccoobmena) KpurepransHoe ypaBHeHHe IlocTpoeHue
KpUTEepPHa/bHBIX YPaBHEHUH 110 9KCTIEPUMEHTA/TbHBIM JJAHHBIM

Paspen 4. OCHOBHBIE IIOHATUS U OIIpe/ie/IeHUsl TeOPUU [1/IaHUPOBaHUs
4  |[lnanupoBaHue sKcrieprMeHTa OCHOBBI TJITAHUPOBAHUSI MHOTO()aKTOPHOTO 2
JKCIIepUMeHTa. sKcriepuMeHTa Kputepuu oNTUMAaSbHOCTU U TUTTBI TI/IAHOB
Pasznen 5. OcHOBbI  |BU/IbI U3MEPEHUH 1 MPUUUHBI OITHO0K (TIOTPEITHOCTeH)
5 obpaboTku Krnaccudukauus norpeiHocTeii usmepeHuid BepossTHOCTHast oLieHKa 2
9KCIIePUMeHTa/TbHBIX |C/TyuaiiHOM MOTrpeITHoCTH U oCTpoeHue PyHKIMOHATbHbIX
Jl@HHBIX. 3aBUCHMMOCTel P MHOTOKPATHBIX U3MepeHUsIX
Paszen 6 CraTruecKkue XapaKTepUCTUKHU U3MepuTebHOM muHun WUJI: -pabounit
A ’ [TMara3oH u3MepeHut, - rpagyupoBouHbIil Ko3dduiireHT. CTaTuueckoe
N3smeputenbHas
6 HUS 1 66 ypaBHeHue MJI [luHamuyeckue xapakrepuctuku WJI: - KoMIiekcHast 2
YaCTOTHAsI XapaKTePUCTHKA, - PAaOOUMIf YaCTOTHBIN /[Uara3oH.
XapaKTepUCTUKU.
JuHamuueckoe ypaBHeHue MJI ['pagyrpoBka u tTapyuposka WJI
aT4YMKU TeMIlepaTypbl (KOHTaKTHbIE TEPMOMETPhI, TEPMONaphl
Pazgen 7. TexHuka A patyp ( p Pbl, TEP PbL,
M3MEDEH rupoMeTpbl) [Tpuémuvku gasnenus (I[Turo, [Ipanarnas, [TuTto-
7 P [Ipanarns, Bentypu) Mi3mepeHue ckopocTu NoToKa TpaccupoBKa 2
rapaMeTpOB ra30BbIX
OTOKOB MOTOKa MeUeHHbIMU YaCTULIaMH, Jla3epHble JA0IJIepOBKHe U3MepUTen
) ckopoctu TepMoaHeMOMETpEI.
MeTopbl BU3yanv3alyy TeueHUH KpacsiMU BelleCTBaMU, TBEPAbIMU
Pa3pen 8. Texnuka |uacTuLamu, JbIMOM MeTo[bl BU3yau3alii NPUCTEHHBIX TeUeHUI
8  [Busyanuzanuu (MeTog, 111e/TKOBUHOK, MAC/I0Ca>KeBOTO TIOKPBITHSI, CTPOOOCKOMUYeCKasi 1
ra3oBBIX TIOTOKOB.  |BU3yasu3alus) OnTuueckre MeTo/bl BU3yaau3alyuy (TeHeBble,
rosiorpapuueckue, uHTepdepaLioHHbIe, «1a3epHbIN HOX»).
Pazgen 9.
9 W3mepenue Pacuét aspoarHaMHUUeCKUX CUJI 1 MOMEHTOB T10 U3MepPeHUsIM Ha ’
a’poIMHaMUYeCKUX |MeXaHUYeCKUX a’spoArHaMUuYeCKUX Becax
XapaKTepUCTHK.
Pazpen 10.
AsponvHaMuyeckye .
10 ltov6u u TpyObl I03BYKOBBIX CKOpOCTelH BhICOKOCKOPOCTHBIE ¥ THUITEP3BYKOBBIE 1
py TPyObI YapHble TPyOBbI.
rasofjHaMuyecKue
YCTaHOBKH.
Bcero 3a 10 cemecTp 17
3.3. CamocrosTenbHas padora crygenrta (CPC)
No Homep 1 HaumeHOBaHHe pa3jea Oomnem,
Copep)xaHue yueGHOro 3afaHus
n/n JAUCLUIUIUHBI 4acoB
N3yueHue ripelyCMOTPEHHBIX MPOrPaMMOii
Paspen 1. Ponb 3kcniepumeHTa B Y peay P porp o
1 MUIAKTUUeCKUX eZIMHUL] TI0 peKOMeHyeMOit 4
M3ydeHun (pu3nuecKuX MpoIeccoB.
JiuTeparype.
N3yueHue ripelyCMOTPEeHHBIX MTPOrPaMMOii
Pazgen 2. EguAniibl pusnueckux Y peay P porp .
2 MUAIAKTUUeCKUX eIMHUL] TI0 peKOMeHyeMOit 5
BeJINYUH.
JiTeparype.
N3yueHue ripelyCMOTPeHHBIX MPOrPaMMOii
3 |Pa3gen 3. Teopust nomo0usi. MUAIAKTUUeCKUX eIMHUL] TI0 peKOMeHyeMOit 5
JiTeparype.
N3yueHue ripelyCMOTPEeHHBIX MPOrPaMMOii
Paspen 4. IlnanuposaHue Y beay P porp o
4 MUIAKTUUeCKUX eZIMHUL] TI0 peKOMeHyeMOoit 6
9KCIeprUMeHTa.
JiTeparype.
N3yueHue ripelyCMOTPeHHBIX MTPOrPaMMOii
Pa3gen 5. OcHOBBI 06paboTKH Y beay P Porp N
5 MUAIAKTUUeCKUX eIMHUL] TI0 peKOMeHyeMOoit 5
9KCIIePUMEHTAa/IbHBIX JAHHBIX.
JTeparype.
.. |I3yueHue TIpelyCMOTPeHHBIX MPOrpaMMoii
Pa3gen 6. MIsmepure/nbHas 1MHUA U €€ Y beay P porp o
6 MUAKTUUeCKUX eZIMHUI] TI0 peKOMeHJyeMOoit 5
XapaKTepUCTUKHU.
JiTeparype.
7  |Pa3gen 7. TexHvika usmepeHUit W3yueHue npefyCMOTpPeHHBIX IPOrPaMMOM 6
rapaMeTpOB ra30BbIX MTOTOKOB. MUAIAKTUUeCKUX eZIMHUI] TI0 peKOMeHJyeMOoit
7 24514




JIUTeparype.
Pasyen 8. TexHuKa BU3yaM3aLuH N3yueHnue ripesycMOTpPeHHBIX nporpaMmol:
8 JUAKTUUeCKUX eJUHUL] [0 PeKOMeHyeMOM 6
ra30BbIX TIOTOKOB.
JIUTeparype.
Pasen 9. Mamepenue N3yueHue ripefycMOTpPeHHBIX nporpaMmol:
9 UIAaKTUUeCKUX eJMHULI TI0 PeKOMeHAyeMoi 7
a’poiHaMUYeCKUX XapaKTepUCTHK.
JTeparype.
Pasen 10. AspouHaMHecKie TPy N3yueHnue ripefycMOTpPeHHBIX nporpaMmol:
10 IUAKTUUeCKUX eJUHUL] [0 PeKOMeHyeMOM 8
Y Ta30fiMHaMUueCcKie yYCTaHOBKHU.
JTeparype.
Bcero 3a 10 cemecTp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
12| 3 |4 5 6 7 8/9/10|11/12|13|14 15 16 |17
10 BP3[ BP31 | AP | Ortu. mo I13 ap Otu. o I13 | AP

YcioBHBIE 0003HAUEHMST:
o [IP — aparHoCTHUeCKasi paboTa;
e BP3]l — BOpocCsI 10 paszeny;

e Otu. 1o I3 — oTueT 110 NpakTUUECKOMY 3aZ,aHUIO.

TeKyIHil KOHTPOJIb YCIIEBAEMOCTH CTY/IeHTOB TIPOBOJJUTCS B TUCKPETHBLIE BpEMeHHbIE UHTEePBAJIb B
cnenyrommx dpopmax:

JTMarHoCTUYeckKas pabora;
BOMPOCEHI 0 paszieny;
OTUeT I10 MPaKTUUeCKOMY 3a/]aHHIO.

IIpomexxyTouHas arrecranusi IIPOBOJUTCS B (hopMax:

5K3daMeH.
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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.

7. H. Y. CupHsieB. . Teopusi IJIaHUPOBAaHUS SKCIIEPUMEHTA U aHAIU3 CTaTUCTUUeCKUX JaHHbIX. M.: FOpaliT,
2012, 8 7Kk3.

5.2. [ononHuTe/bHas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTy "VIHTepHeT", He0OXOAUMBIX J1/IsT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyupamenTanbHas 6ubmoreka BI'TY «BOEHMEX» vm. [1.®. YCTHHOBA;

3. https://urait.ru/ — O6pa3oBarenbHasi riatdopma «HOpaiiT». 115 By30B U CCY30B..

CoBpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaroTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perymvpoBanusi: HopMbl, paBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrantIintoc- nH$opMalioHHbI# 1TOpTa IpaBoBoM MHPOPMALUH.
5.5. TIporpaMMHoe obecrieueHue:
He TpebyeTcsl.

5.6. H(dopmalioHHbIe TeXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrumucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. 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:
1. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPUS 1 TEXHUKA TUJPOASPOMEXAHUYECKOI'O ! TEIVNIO®U3NYECKOI'O OKCIIEPUMEHTOB

AnHoTanusa paboueii nporpaMMsl

HduciunuivHa TEOPUSA n TEXHUKA IT'MAPOA3POMEXAHUYECKOT O n
TEIVIO®U3NYECKOI'O SKCITEPUMEHTOB siBisieTcst AUCLMIVIMHON 00sA3aTe/IbHOM YacTh 010ka 1
TpOrpaMMbl TIOATOTOBKU 110 HarpaBieHuio 24.04.03 baaiucmuka u 2udpodas’poouHamuka. JJuCIUTIIMHA
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadeapoit A9 ITJTASMOTA30JUHAMUKA U TEIIJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTIK-7 croco6HOCTh aHaMM3UPOBaTh U 0000IIaTh pe3y/abTaThl (PU3NYECKOTO M UUCIEHHOTO MO/ITUPOBaHMUS,
060CHOBaHHO BLIOMPATh a3pOJUHAMUUECKHE U OalTMCTHUECKUe TTapAMeTPhI PAKET U KOCMUUECKHUX arapaTos;
[ICK-1/24.2 criocoGHOCTb TPUMEHSTH TPOrpaMMbl UM METOAMKH TPOBEIEHUSI JKCIIEPUMEHTOB U
KOMIIBIOTEPHOTO MOJIe/TAPOBAHMs, pa3pabdarbiBaTh MOZIeNM M aJITOPUTMBI PellieHHs 3a[a4 JMHAMUKU JBYKeHUs],
a3pOoIMHAMUKY, Oa/NMMCTUKA W YIpaB/ieHUs TIONIETOM KOCMUUYECKWX U JieTaTeNbHbIX arapartoB C Y4eToM
CJI0KHOCTH CHCTeM Ha OCHOBe NPUMeHeHHsT COBPeMeHHbIX HayUHbIX 3HAHUM.

Co,qepx(aHHe AUCHUIVIMHBL ~ OXBAaThbIBA€T KPyI' BOIIPOCOB, CBA3dHHBIX C OCHOBAMHM IIJIAHWPOBAHUWA
3KCIIepYMEHTOB U O6pa6OTKI/I 3KCIIepUMEHTA/IbHBIX JdHHbIX.

[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;
e BONPOCHI 110 pasfieny;
*  OTYET I10 NMPAaKTHUECKOMY 3aJaHHIO.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL

TpeyCMOTPeHbI JIeK[IMOHHbIe 3aHATHs (34 4.), mpaktudeckue 3aHsaThs (17 4.), camocTositenbHast paborta
ctyzeHrta (57 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEOPUS 1 TEXHUKA TUIPOASPOMEXAHUNYECKOI'O ! TEIVNIO®U3NYECKOI'O OKCIIEPUMEHTOB

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 padoThI PekomeHnyemas 1uTeparypa prn?{ZNéKOCTB’
Pa3pen 1. Posb 3kcniepuMeHnTa B U3yueHuH (Gu3nuecKHUx MpoIeccosB.
A. M. XapuToHOB. . TexHUKa 1 MeTO/ibl a3pO(PU3NUeCKOro
skcriepumenTa: HoBocubupck: M3g-so HI'TY, 2016 (Beegenue,
1y
N3yuenne A. M. XapuToHOB. . TexHHKa 1 METO/[bI a3pO(dU31UeCKOTO
IpeZly CMOTPEeHHBIX sxkcniepuMenTa: HoBocubupcek: U3g-so HI'TY, 2011 (Beenenue,
MporpamMmmoin 1) 4
JUJaKTUUeCKUX eJUHUL] 10 H. N. Cugnases. . Teopus nyiaHMpOBaHUA SKCIEPUMEHTa U
peKoMeHayeMoi aHa/IM3 CTaTUCTUUeCKUX AaHHbIX: Mocksa: FOpaiT, 2020 (1)
JiTeparype. JI. H. Anekcangposckasi, B. U. Kpyrnog, A. I'. Ky3HeLoB. .
TeopeTnueckrie OCHOBBI UCTIBITAaHUM U 3KCTIepUMeHTasTbHast
oTpaboTKa CJIOKHBIX TeXHUYeCcKux cuctem: M.: Jloroc, 2003
(1,2)
Wrtoro no pasgeny 1 4
Pazpen 2. Equaunbl pu3nuecKux BeJTHUHH.
N3yuenue
npeayCMOTPEHHBIX
TporpaMmoi B. A. Porog, I'. T". TTo3HsK. . MeToAMKa ¥ IpakTHUKa TeXHUYECKUX 5
JUIAKTUUeCKUX eIMHUIL] 110 3KcriepuMeHTOB: M.: Akagemus, 2005 (1.1, 1.2)
peKOMeHAyeMOU
JuTeparype.
Wtoro mo pa3neny 2 5
Paszzen 3. Teopus mogoous.
Nsyuenne
NpeSyCMOTPEeHHBIX A. M. XaputoHoB. . TexHHKa U MeTO/bI a3poU3UUECKOTO
rporpaMmon skcriepuMenTa: HoBocubupck: M3a-so HI'TY, 2011 (2) 5
nupaktudeckux eauHul] o (B. A. Poros, I T'. TTo3HsK. . MeToAMKa ¥ MpakTHUKa TeXHUYeCKUX
peKoMeHayeMou skcriepuMeHToB: M.: Akagemus, 2005 (3)
JuTeparype.
Wroro no pa3geny 3 5
Paspgen 4. IlnanupoBaHue 3KcriepyuMeHTa.
A. M. XapuToHoB. . TexH1Ka U MeTO/ibl a3podH3UUeCKOro
skcriepumenTa: HoBocubupck: M3a-so HI'TY, 2016 (3)
N3yuenue
Hpe/YCMOTPEHHEX H. N. Cugnases. . Teoprs nyiaHUpOBaHUs 9KCIepUMEHTa 1
o aHa/M3 CTaTUCTUUeCKUX AaHHbIX: Mocksa: FOpaiT, 2020 (2.1,
MporpaMMon 2.2,2.4) 6
g?ﬁ;;gﬁ;;ﬁﬁg;eﬂmmu ro B. A. Poros, I. T". [To3H$IK. . MeToiviKa ¥ TIpaKTHUKa TEXHUYECKUX
JMTepaType skcriepuMeHToB: M.: Akagemus, 2005 (4)
) H. . Cupnses. . Teopus 11aHMpOBaHUS 3KCIIepUMEHTA U
aHa/u3 CTaTUCTUYeCKUX JaHHbIX: M.: FOpaiit, 2012 (2.8, 2.9)
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Wrtoro no paspeny 4 6
Pa3gen 5. OcHOBBI 00paf0TKH 3KCIIEPUMEHTATbHBIX JaHHBIX.
N3yuenue
[pe/ly CMOTPEeHHBIX A. M. XapuToHoB. . TexHMKa U MeTObl a3por31UeCcKoro
TporpaMmoi skcriepuMenTa: HoBocubupck: M3a-so HI'TY, 2016 (8) 5
nupakthudeckux equnul o |B. A. Poros, I I. Tlo3Hsk. . MeToaMKa 1 IpakTHKa TeXHAYE CKUX
peKOMeHAyeMOu skcriepuMenToB: M.: Akagemus, 2005 (2)
JuTeparype.
Wrtoro no pasgeny 5 5
Pazpgen 6. ismepuTenbHas TMHHSA U €€ XapaKTePUCTUKH.
Vzyuere B. K. Epodees, E. A. ¥rptomos, B. H. Yckos. .
TpeJyCMOTPEHHBIX 6 o
HpOrpaMMOoi JKCIlepuMeHTalbHOe 000pyA0BaHue U MEeTObl U3MEPeHUN NpU
5 AKTHUECKIX @MHILL 110 WCCeJ0BaHUM Y[JaPHO-BOJTHOBBIX U a3pP0aKyCTUUeCKUX 5
A . CAMHEHR npoueccos: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
peKOMeHAyeMOU
2001 (1.1-1.3)
JuTeparype.
Wroro no pasgeny 6 5
Pa3pen 7. TexHuka u3MepeHHi MapaMeTPOB ra30BbIX IIOTOKOB.
Vsvuenme A. M. XapuToHOB. . TexHrKa 1 MeTOZbI a3po(r3ryecKoro
. Z CMOTDEHHBIX skcriepuMenTa: HoBocubupck: M3a-so HI'TY, 2016 (2, 3)
peay D! B. K. Epodees, E. A. ¥Yrptomos, B. H. Yckos. .
MporpaMMon .
OKcrieprMeHTabHOe 000PYAOBaHHE Y METO/IbI U3MepeHHH 1pu 6
IWJAKTUUeCKUX eJUHUL] 110
eKOMEHITyeMOii WCC/IeJOBAaHUU Y[|aPHO-BOJHOBBIX U a3p0aKyCTHUeCKUX
EI/ITE ATVDe nporieccos: CIT6.BI'TY "BOEHMEX" um. [T. @. YcTHHOB],
paType. 2001 (1.4, 1.7)
Wrtoro mo pazaeny 7 6
Pa3pen 8. Texnuka Bu3ya/in3aniyiv ra3oBbIX IOTOKOB.
Nsyuenne
TpeyCMOTPEeHHBIX
MporpamMmoit A. M. XapuToHoB. . TexHMKa U MeTobl a3po(r31uecKoro 6
JUIAKTUUeCKUX eIMHUIL] 110 skcriepuMenTa: HoBocubupck: M3a-so HI'TY, 2016 (6)
PEKOMeHyeMOM
JuTeparype.
Wrtoro no pa3geny 8 6
Paszpen 9. ismepenue a3poHaMHUeCKHX XapaKTePUCTHK.
Nsyuenne
NpeJyCMOTPEHHBIX
MpOrpamMmmoit A. M. XapuToHoB. . TexHMKa ¥ MeTObl a3po(hr31UeCcKoro 7
JUJAKTUUeCKUX eIUHUL] 110 skcriepuMenTa: HoBocubupck: M3a-so HI'TY, 2016 (1)
peKoMeHyeMO
JiTeparype.
Wroro no pasgeny 9 7
Pazgen 10. AspoguHaMUUeCKHe TPYObI M Ta30JHHAMHYECKHE YCTAaHOBKH.
Vsvaenme A. M. XapuToHOB. . TeXHHKa 1 METO/bI a9pO(HU3HUeCKOTO
o g CMOTDEHHBIX skcriepumenTa: HoBocubupck: M3a-so HI'TY, 2011 (1)
Peay D B. K. Epodees, E. A. Yrpiomos, B. H. Yckos. .
MporpaMMou .
OKcreprMeHTanbHOe 000pyA0BaHNe U METO/bI U3MePeHui Mpy 8
IUAKTUUEeCKUX eJUHUL] 10
eKOMEHTyeMOA WCCIefloBaHUM yAApHO-BOTHOBBIX U @3P0aKyCTUUeCKUX
p niporjeccos: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTUHOBa,
JIuTeparype.
2001 (2)
Uroro no pasgeny 10 8
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHS 1 TEXHUKA T'HJPOADPOMEXAHNYECKOI'O 11 TEIVIO®U3NYECKOT'O 3KCIIEPUMEHTOB

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

e BOMPOCHI 10 paszeny;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
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.

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 NpakKTHYECKOMY 3a/JaHHI0

[TpakTueckoe 3aziaHue Npe/icTaBssieT OO0 perieHHre 3afauu 1o pasgeny. OTUET 1o 3aJaHuio
odopmisiercs cornacHo 'OCTy. Takke peyCMOTpPeHa 3all[uTa BbIOJIHEHHOTO 3a/laHusi B (hopme
cobecemoBaHus 00yyJaroIerocs ¢ mpero/jaearesieM. [IpuMeHsieTcst C/ieAyIoIasi CUCTeMa OLleHUBaHUS:
- 33/laHKe pelleHO BepHO, B XO/ie 3all{UThl CTYeHT OTBETU/I Ha BCe 3a/|JaHHbIe BOIIPOCHI; B XO/€ BbINOJHEeHUs
3a/laHusl CTYAEHT JIOMyCTHU/I HETOUHOCTY B BBITIOTHEHUH PabOThI U IOy CTU/ He3HAaUUTe/IbHbIe OIIMOKH B X07|e
3aIUTHI, KOTOPBIE He BWSIOT Ha obIiee Mpe/cTaB/ieHre 0 BOTIPOCe - CZIaHO;
- 3a/laHKe pelIeHO HeBepHO WIIH JI0MYLeHbl TpyOble OIMOKY 10 X0y BBITIOJIHEHUS 33/1aHus, TM00 TPU OTBeTax
Ha BOIIPOCHI BO BpeMsl 3allUThI - He C/IaHO.
[TpruMepsbI MpakTUUeCKUX 3a[jaHuii TiprBefieHbl B Y MK AUCIMITIMHEIL.

JK3aMeH

VToroBeIii KOHTPOJIL TI0 AUCIUITHHE TTPOXOAUT B JOopMe 3K3amMeHa. DK3aMeH MPOBOAUTCS B (hopme
YCTHBIX OTBETOB Ha 2 BOINPOCA K3aMeHaI[MoHHOro 6unera. KoMriiekT 6umeToB BXoAUT B coctaB YMK
MUCLIMTTMHBL. VITOTH ciauy 9K3aMeHa OLeHUBAIOTCS CJieIyOLM 00pa3om:
— TOJIHBIM TTPaBU/ILHBIN OTBET Ha 00a BOMPOCA — OT/IMYHO;
— MOJTHBIM TIPAaBUWILHBIN OTBET HAa OJJUH U3 BOMPOCOR C JIOTIOJTHUTEILHBIM CObece/JOBaHUEM 10 BTOPOMY —
XOPOIIIO;
— HeIo/THbIe OTBETHI Ha 00a BOTIPOCaA C JOTIOMHUTETbHBIM cobeceoBaHUEM TI0 UX TEMaTHKe —
V/IOBNIETBOPUTEJILHO;
— HeTipaBU/IbHBIE OTBETHI M He TOTOBHOCTh K coOece/JOBaHUIO TI0 TeMaM OusieTa — HEeYJOB/IeTBOPUTEBHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe S E
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Pa3pesn 1. Poab 3kcniepuMenTa B BOIMDOCh 10
5 10 |m3yueHum puzmuyecKux 8 4 3 1 4 10 | 10 P
pasgeny
NPoLeCcCoB.
5 10 Pa3pen 2. EquHULBI 10 5 3 2 5 10 10 Bormpocs! o
(pu3nyecKnx BeTHUMH. pasgeny
Borpocs! o
pasjeiny,
5 10 |Pa3gen 3. Teopus nogo0us. 10 5 3 2 5 10 | 10 Ortuer 1o
MpaKTHU4eCKOMY
3a/]laHuUI0
Bomnpocs! no
pasfieny,
5 | 10 [PasAen 4. Inanmposarme 1|5 |3 2| 6 |10 10| Orserno
JKCIepuMeHTa.
TPaKTUYeCKOMY
3a/JlaHUI0
5 10 Pazpen 5. OcHOBBI 00pabdoTKH 10 5 3 ’ 5 10 | 10 Bomnpockt o
KCIIepUMEHTaIbHbIX AaHHbBIX. pasgeny
5 10 Paspen 6. I'{I3mepnTem,Haﬂ 1 6 4 7 5 10 | 10 Bonpocs! no
JIMHUSA U eé XapaKTepUCTUKH. pasgeiny
5 10 Paspen 7. Texnnka usmepenunt 1 5 3 2 6 10 | 10 Bonpocs! no
rnapaMeTpoB ra3oBbIX I0TOKOB. pasgeiny
Pa3pen 8. Texuunka BoMDOCKI 110
5 10 |Bu3ya/mm3anuM ras’oBbIX 11 5 4 1 6 10 | 10 P
paszeny
TOTOKOB.
Pa3pen 9. U3amepenne BOIDOCh 10
5 10 |aspoauHaMHMUeCcKHX 13 6 4 2 7 10 | 10 P
pasgeny
XapaKTepHCTHK.
Pa3zgen 10. AspoguHamuueckue BoMDOCKI 110
5 10 |Tpy0BI 4 razoUHaMUUYECKHE 13 5 4 1 8 10 | 10 P
pasgeny
YCTaHOBKH.
Bcero 3a 10 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero no AucHUInIMHe 108 | 51 | 34 17 57 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-7

Ne 1

Ne 2

Ne 3
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Bonpocbl omkpbimozo muna:

Kaxk Ha3bIBaeTcs porieiypa BpIOOpa UKc/a ¥ yC/IOBUH MPOBE/IEHNS OTTBITOB,
HEOOXO/IMMBIX U IOCTAaTOUHBIX /IS PEIIIEHUs TTOCTaB/IeHHBIX 3a/]au C TpebyeMoit
TOYHOCTBIO?

Kaxkoi1 MeToz, OTHOCHTCS K TOBEPXHOCTHBIM MeTOZaM BU3ya/IM3aLiiH M0TOKA B
a’pofivHaMHUYeCcKUX TpyOax?

Uro sIB/ISIeTCS KOHTAKTHBIM METOZ|0M U3MepeHHsI TeMIlepaTypbl?

Kak Ha3sbIBaeTcst MeTO/| BU3yasli3al[ii TeUeHUH KUAKOCTeH 1 ra30BbIX TTOTOKOB C
TIOMOIIILIO TIOAKPAIIIMBAHKS?

Uto Takoe TIOHBIN (haKTOPHBIHN IKCIIEPUMEHT?
Uro Takoe CBepXHAChIL|eHHble 3KCIIepUMeHTa/IbHbIe T/IaHbI?

Kak m0/pKHO pacrionaraTbCsi OTBEPCTHE Ha AaTUMKe [I7Isi U3MepPeHHs TI0JTHOTO JaB/IeHuUs
TIOTOKa?

I'me momkHO pacrionararbcsi IpUEMHOE OTBEpPCTUe /il U3MepeHUs] CTaTUYeCKOoro
JlaBJieHUs TIOTOKa?

KakuM yCcTpOHCTBOM MOXKHO U3MEPUTh TypOY/IEHTHOCTD TTOTOKA (MY/IbCALMN)?
ITpuHIMn paboThl TEH30PE3UCTOPHBIX JAaTUMKOB JAB/IEHHS 3aK/IH0UAeTCs B:
Bonpocbl 3akpbimozo muna:

Amnanus 1 o0e3pasMeprBaHie ypaBHEHUI COXpaHeHUs! UMITYJIECOB PUBOJST K
TpeOOBaHMIO COXpaHeHusl PU 00TeKaHUKM MOJIeNY ¥ HaTyPHOTO arlriapara uncert:

1. Yucen PeitHonbca, Ppyza ,dinepa
2. TlpangTns v yuciaa Maxa

3. I'pacroda u I[MpangTis
B 6onbiimx TpaHC3BYKOBBIX A//l-TpyDax MOBbIIeHHe Uicia PeliHOMbCA JOCTUTAeTCs:

1. [ToBeIIeHHEM /1aB/ieHUs B hOopKaMepe
2. IToBeIlIEHMEM CKOPOCTH ITOTOKA

3. [TonwkeHueM TeMmIlepaTypbl IIOTOKA

B yem npuHIMNIMaTBHBIE TPYIHOCTA Ta30JUHAMAYECKOTO SKCTIepUMeHTa TPy
TUMEeP3BYKOBBIX CKOPOCTSIX?

1. KopoTKuii UMITy/IbCHBIM PEXKUM pabOThI TPYObI

2. HpI/I PacCIlIMpeHrH IMOTOKA B COIUIE I'd3 HE HAXOAUTCA B COCTOAHUUN
TePMOJHWHaMHN4€eCKOI0O pABHOBeECHs ( HepaBHOBeCHLIﬁ HOTOK)

3. bosnblive faBieHus U TeMIleparypbl [I0TOKa
ITo3BykoBble A/JI-TpyObl CTPeMATCS CZienaTh OOMBIIMMU (HATYPHBIMHU WU TIOUTH

HaTypHBIMU) TIOTOMY UTO IPU MaJIbIX pa3Mepax pabouei 4aCcTu He TIOyyaeTcs JOCTHYb
OZJHOBpEMeHHO TI0Z[00UsI TI0 UHC/IaM:

1.  T'pacroda u IIpangmis

2. Petinonbzca u @pyga

3. Pelinonbaca u Maxa
Kaxk mosiyuaroTcst Kputepuu nojooust B Teopun «I'UipoiuHAMUYECKOTO TTOA00usI»?

1. U3 peltienus 3a7iauu 00TEKaHUSI MOJIE/TbHBIX TeJT

2. V13 aHanm3a 3-dBs3KMX ypaBHEHWI TeuyeHusi IpU UX 00e3pa3MepuBaHUN
Kakurmu mapaMeTpaMu 00bIYHO XapaKTepPHU3yIOT JMaria30H pabourx XapaKTepUCTHK A/

H-tpy06?
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1. [daenenvieM B ¢popKamepe U TeMIIeparyp MOToKa
2. Uncnamu PeiiHosbAca 1 Maxa

3. Uucnamu I'pacroda v Ipangris
IToToK B CBEPX3BYKOBOU Tpybe, pacCUMTaHHON Ha urcia Maxa Gosbiiie 4, [0/DKeH
OBITh MOIOTPETHIM [TOTOMY UTO:

1. Hu3skue craThueckue TeMIlepaTyphbl IIOTOKA CKA3bIBAKOTCA Ha TOJILHMHE IMOTPAHUYHOTO
CJ10g

2. Ilpy HM3KUX TeMIleparypax B IOTOKe ra3a IPOMCXOAUT KOH/IeHCaLUsl
IMopo6ue 6biBaet [TomHbIM ¥ YacTruHbiM. B A/[1-3KCriepuMeHTax J0CTaTOYHBIM
CUMTaeTCsl JOCTYDKeHHe YaCTHYHOT0 No7j061s1, TOTOMY UTO HeJlb3sl OHOBPEMEHHO
YZI0BJIETBOPUTS ITOJ00HIO 10 YKC/IaM:

1. I'pacroda u ditsepa
2. PeliHonbzca u Ppyza

3. IMpangTas u uiciaa Maxa
Ha ocHoBaHuU uero ocCyIiecTB/sieTCs MOJie/TMPOBaHNe TeueHUsl B a3pOoJiHaMuue CKOM

TpybOe ( A/I-Tpybe)?
1. PaBeHCTBa CKOpPOCTeM TIOTOKAa B HAaType U MOTOKa B A/[l-Tpy0e
2. Cobmroenvist Tofl001s reOMETPUU MO/ M HAaTYPHOTO arrapara

3. CobmrofieHus1 paBeHCTBa KPUTEPHUEB MO00Us [i7ist 00TeKaHUsT MOZIeJTU U HAaTypHOTO
arirapara

7151 uero cronb3yeTcsi MeTOZ, ITpeH-GoTorpadun:
1. [nsg BUu3yanusalLyu pacripefie/ieHusi INIOTHOCTH B TIOTOKe
2. [ns mosmyueHUs KApTUHBI TIPOQH/Iel CKOPOCTH TIOTOKA

3. [lnst u3MepeHHs OTITHUECKOro KaueCTBa MOTOKa

Bonpocbl omkpbimozo muna:

Yro siBasieTcst 00sI3aTe/IbHOM UaCTh0 U3MEPUTEILHOTO Komruiekca A/IT -
a’pofivHaMHUUecKrX TpyO (Kak UMMYJIbCHBIX, Tak U A//] HeNpepbIBHOTO IeHCTBUS) U
Oa/IMCTUUe CKUX TPacc?

Kaxkue cyIiecTByrOT BU/IbI a3pOAVHAMUYECKUX TPYO?

Kak Ha3bIBaeTCs MOTPeIIHOCTh, KOTOpasi IIPY TTOBTOPHBIX M3MePeHUsIX OJJHOW U TOMU e
BeJTMUMHBI B OTHUX U TeX )Ke YC/IOBUSX O0CTaeTCsl MOCTOSTHHOM UM 3aKOHOMePHO
W3MeHsSeTCs?

Kakas norpenHocTs xapakTepHa TOJIBKO JJ1S1 CPe/ICTB U3MepeHus1?

HazoBute meTo[ U3MepeHUst CKOPOCTE.

Kak Ha3biBaeTcst 0/fHa U3 YacTell CUCTEMbl aBTOMAaTU3aL[UU SKCIIePUMEHTaJ/IbHbIX
VICCIIeIOBaHUM, CITy)Kalljasi /i7s1 BOCIIPOM3Be/IeHus UCC/Ie[yeMoro mpoliecca Win
sIB/IeHUs?

Kakuie mprO0pbI UCIO/B3YIOT /1J11 U3MEPEHUS JAB/IEHUS?

Kakas anmaparHasi 0cO0eHHOCTh LUTUPEH-MEeTO[a SIB/ISIeTCS KITHOUeBOM?

B uem 0c0OeHHOCTB M3MepeHUsl JaB/eHs] CBePX3BYKOBOTO TeUeHHUsI K/1aCCHUeCKON
TpyOKoii [Tuto-IIpanaTs?

Uto oTpa)kaeT OKazaHUe YPOBHS KUAKOCTU B TpyOke ITuto?

Bonpocsbl 3akpbimozo muna:

IMpuHLIMn paboThl TEPMOAHEMOMETDA:

1. Vi3amepenue Mmy/bCalvii TOKa uepe3 JaTuMK W3-3a U3MEHEeHUsl TeMITePaTyPhl HArPETOU
HUTH IO/, IeMICTBYEM BHXPeH Haberarolero rnoToka
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2. VI3amMepeHue OTK/IOHEHUS YyBCTBUTEIBHOTO 37IEMEHTA M0/, IaBIeHUeM HaberaroIero
MOTOKa

3. VI3MepeHwe 371eKTPUYeCKOro MOTeHIIMaia reHepUpyeMoro HaberaroiuM roTOKOM
Uto Takoe TOHOE JjaBieHure OToKa?

1. ,Z[aBJ'IEHI/Ie aAI/Ia6aTI/ILIECKI/I 3daTOPMOXXEHHOT'O IMTOTOKa

2. [JaByieHre M3MepsieMOU Cpe/ibl, IiepeBe/IeHHON B COCTOSTHUY TT0KOS
Uro Takoe cTaTHUecKoe JiaBjieHe B TIOTOKe?

1. I,Z[(:IBJ'I(?HI/IE a,Z[I/Ia6aTI/I‘—I€CKI/I 3daTOPMO>XE€HHOT'O ITOTOKa

2. [laBneHue, KOTOpOe /IeHCTBYET Ha [NOBEPXHOCTH TeJla, ABKYILEr0Cs BMecTe C
TIOTOKOM, WIY Ha HEMOZABWKHYIO CTEHKY, pPaclio/Io’KeHHYI0 MapassenbHO BeKTOpY
CKOPOCTHU IIOTOKa

3. daBneHve usMepsieMoOU CpeJibl, IepeBe/JeHHON B COCTOSIHUY TTOKOSI
B ueMm NpuHIMIUANLHOE OTIMYHe Oa/TUCTHUeCKUX Tpacc ot A/I-Tpy6?

1. Pa3HbIi NPUHLIAIT MO/IEJTMPOBAHUS C TOUKHU 3PEHMSI TOTO , UTO [BMXKETCS: MOJIe/Th
WY cpefia

2. B Gannuctryeckoil Tpacce UCMOIb3yeTCsl CPefia C MOBBILLIEHHBIM [JaB/ieHueM, y
KOTOpO# pu3ruecKre CBOMCTBA OTJIMYAIOTCS OT BO3AyXa

3. Mcrionb3ytoTcst Ha Tpaccax OTHOCHUTE/IBHO HeOOobIlie Moz
Jln1st onTYeCKOM BU3yaiM3aljy oToOKa HeoOX0MMO CO3/1aTh:

1. Cosparb napasenbHbI MyUY0K CBeTa
2. MolHblii My4oK cBeTa (UCII0/Ib30Barh J1a3ep)

3. B paboueti uactu a/a TpyOBI CO371aTh TJIOCKOMAPA/Ie/bHBIN MOTOK
Ectb nu mpermyiijecTBa ¥ UHTEp(epeliMOHHOT0 MeToAa Tiepe/i IITUPeH-MeToZoM?

1. /la, 06paboTka UHTehepeIMOHHON «KapTHHKKW» (TTO3BOJISET MOTYUUTh
KOJIMUeCTBEeHHYI0 MH(OPMALIMIO O T0Jie IJIOTHOCTeH IMoToKa)

2. IIpenmyIiiiecTB HeT Jake Ha UHTedepeLMOHHOM (oTorpadmy MeHbIlle TOHKUX
JeTaet

Kakue ocHoBHbIe (m3nuecKue sIBIeHUs B3aMMOZeHCTBUSI ITyuKa CBeTa C
HEOHOPOZHOCTSIMU TIJIOTHOCTH 30HAVPYEMOW CpeJibl JieXKaT B 0CHOBe OITHUeCKUX
Metopos Busyanuszanuu —OMB noToka:

1. Pa3HOCTb ONTHUYECKOTO MyTH JBYX JyUei, MpoLe X Oosee TVIOTHYIO  MeHee
TJIOTHYIO Cpezly, UTO TIPUBOAUT UX K MHTepdepeHIH

2. Bce 31 gBnenus ucnons3yrorcss B OMB, HO B pa3sHbIX MeTOZax MUCIIO/Ib3YHOTCS
pasHble SBJIEHUS

3. 3aremHeHMe Ha 3KpaHe, BO3HHKAlOIIlee TPY MPOXOXKIEHNN CBeTa yepe3 Ooree
TJIOTHYIO CPely

4. OTK/I0HeHUe Jiyueli Ha HEOAHOPOAHOCTSIX TIJIOTHOCTU 30HAUPYEMOM CpeJbl
OnTHrueckoe KaueCTBO TIOTOKA 32 MHOTO COTIJIOBBIMU 0JIOKAMU CBEPX3BYKOBBIX J1a3epOB
orpe/iensieTcs:

1. TypOyneHTHBIMH CTPYKTYpaMH- C/IelaMH1 3a JIOTIaTKaMu:
2. PerynsipHbIMU CTPYKTYpaMU — yAapHbIMU BOJIHAMY T BOJIHAMU Pa3peXKeHust

3. [JorpaHUUHBIMU CJIOSIMU Ha CTeHKaX KaHasia
Yem 00bsicHsIETCS cheprueckast abeppaiys TUH3 (CUCTEMbI IUH3)?
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1. He nea/JlbHOCTBIO U3rOTOBJ/IEHUA ITOBEPXHOCTH JIMH3bI

2. Tlpenomssitolifiie TIOBEPXHOCTH BCTPEUAlOT OT/le/TbHbIe JIyUM Myuka CBeTa I/
pasHBIMU YTIaMA

3. IapasuTHOH Aucniepcueii (Gebiii CBET pa3/jiaraeTcs Ha COCTABJISIIOIINE) CBETa
TIPOXOJSILETO Yepe3 ONTHUeCKYI0 CUCTEMY
YTo 1o3Bo/IsIeT 3aPErUCTPUPOBATh TYpOy/IeHTHOCTD MoToKa Tipu OMB:

1. B mutmpeH-MeToZie IpaBU/IbHAs HaCTPOKKa Hoxka —Dyko
2. Ilpu uHTepdepoMeTpuH TijaTe/IbHas HACTPOMKA 2-X ONTUUYECKUX KaHa/IoB
3. Mcriosib30BaHue UMITY/IbCHOTO UCTOUHUKA CBeTa

At & 10 %cex
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