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AHHOTANMA

B Kkypce paccmarpuBaroTCsi NMOHSTHS, ONPEICICHHUS W COBPEMEHHBIC B3INISJbI HA HCIBITAHHE W KOHTPOJb
COCTOSIHHSI PaJMOJICKTPOHHOM amnmaparypbl KOCMUYECKHX CHCTEM, IPOM3BOJCTBO TEXHUYECKUX HU3MEPEHHI
OCHOBHBIX ()M3UYECKUX BEIHYHMH, MPUHIMIIBI TOCTPOCHUS M3MEPHTEIBHBIX NMPHOOPOB M CHUCTEM, METOIBI
0o0pabOTKM W aHaIM3a W3MEPHUTEIbHOH  HWHQOpPMAIMH, COBPEMEHHBIC CpElbl  W3MEPUTEIBHOTO
POrPaMMHUPOBAHHS U BUPTYaIbHBIX UCTIBITAHUH.

Z[J'IH yCCIHOIO OCBOCHHUA KypcCa CIIyIIaTCIIsaIM HeOGXO,Z[I/IMO HMEThb 3HAHUS MO 0a30BBLIM KypcamM (I)I/I3I/IKI/I,
MAaTEMAaTUuKu, TCOPUH BEPOATHOCTHU U MaTeMaTU4eCKON CTaTUCTUKU.

CaymarenssM peKOMEHAYETCS OTCIEXKHBATH BONPOCHI PAa3BUTUS CHCTEM HCHBITAHUM W KOHTPOJIS,
MHTEPECOBaTbCA IEPCIEKTUBHBIMU HCCIEAOBAHMAMH W pa3paboTKaMu B 0OJIACTH COBEPIIEHCTBOBAHUS
U3MEPUTENBHBIX CHCTEM.

1. leau u 3apauu

eap AUCUMNIMHBI

* (opmupoBaHHE y CTYIEHTOB IIEJIOCTHOTO IPEACTABIECHHS O METOAAaX TEXHHYECKHUX H3MEpeHHH,
WCIIBITAHUM, AMATHOCTUKHA WM KOHTPOJIA COCTOSHUS PaJUOIEKTPOHHOW ammapaTypbl KOCMHYECKHX
CHUCTEM.

3agauu AU CHUILIHHBI

* YCBOCHHUEC OCHOBHBIX INPUHIUIIOB U METOAOB TEXHUYCCKUX HSMCPGHHﬁ, HCHLITaHHﬁ, JUAariHoCTukKu u
KOHTPOJIA,

¢ YCBOCHUC MCTO0B 06pa6OTKI/I " aHalin3a pC3yJibTaTOB HSMepeHHfI, HUCIBITAaHUN U KOHTPOJIA;
° (bOpMI/IpOBaHI/IG CHCTEMHBIX 3HAHUH O nponeccax H3M€peHPII>i, HCIIBITAaHUM 1 KOHTPOJIA.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyer npoOJIeMHYIO CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
. |mocrtaBieHHOW  TpPOOJIEMHOM  cHUTyalud Ha  OCHOBE
YK-1 CriocoOeH 0CyIIeCTBIATh KpUTHIECKUAN
o JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS

CHUCTCMHOI'0 Imoaxoaa, BBIpa6aTLIBaTB

CTpaTeruio NeicTBui IIOCTAaBJICHHOM I1ICJIM KaK II0CJI€A0BATCIIbHOCTh IIArosB,

NpeaBUAS PE3YNbTaT KaKIOr0 M3 HUX U OLEHUBAas HX
BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOM
JEATEIBHOCTH W Ha B3aUMOOTHOIIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3YyJbTaThl HAYYHBIX MCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQecCHOHANBHON AEATENbHOCTH

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH

pelLIEHUE MTOCTABICHHON 3a/1a4U, IPOBECTU
aHaIM3 pe3yNibTara U MPeJICTaBUTh BBIBOJBL,
MIPUMEHSS 3HAHUS U HABBIKU B 00JIACTH
(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHH

(u3MKO-MaTeMaTHYeCKUX HayK Ul PEIICHUS IOCTABICHHOM
3a7a4n, GOPMYJINPOBAHUS BBIBOJOB M OLEHKH MOTYyYEHHbIX
pe3yapTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO MCCIIECO0BAHUS




[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIAThH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITEILHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamMmm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb:

¢ OCHOBHBIC TCPMUHBI, OMPCACIICHUA W NOHATUSA MNPUHIOUIIOB U MCTOAOB TCXHUYCCKHX H3MepeHHI>i,

HCIIBITAHUM U KOHTPOJIS;

* (prznueckue OCHOBBI U3MEpPEHH apaMeTpoB POA;
* METO/IbI 00ECIIeYeHNSI TOYHOCTH M JOCTOBEPHOCTH PE3YJIbTaTOB U3MEPEHH, HCIIBITAHUN U KOHTPOJISL.

YMETb:

* 000CHOBAaHHO BBIOMPATH CPEACTBA U3MEPEHHS, KOHTPOJIS M UCTIBITAHUIL;
* 00pabaTbIBaTh U AaHAJM3UPOBATH PE3YJABTAaTHl U3MEPEHHI, KOHTPOJISA U UCTIBITAHUH.

BJIAJIETh:

* HaBbIKAMH BBINIOJIHCHHUS TPEOOBAaHMN OCHOBHBIX CTaHAAPTOB, PEMIAMEHTUPYIOLIMX IPOLECCHI

HU3MCPCHUS, KOHTPOJIS U PICHI:ITaHHﬁ;

* HaBbIKAMHU peaIM3al1y [IPOrpaMM U METOIUK U3MEPEHUH, UCIIBITAHUH U KOHTPOJIA.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 BBenenne B nmucumruimHy. TepMuHBI H ) 1
OIIPEAEIICHUS.
) Conepxanue 3a1a4 WCTIBITAHUH, ) |
KOHTPOJISI U H3MEPEHUIA.




3 Mertonel KOHTPOJIS TEXHUYECKOTO ) |
cocTosiHMs u3gennii POA.

4 ITocTanoBka 3a7a4u HU3MEpEHUI 5 1
napameTpoB POA.

5 [orpemnocty u3MepeHwHit. 2 1
BuusiHue norpemHocTell U3MEpeHuid Ha

6 KaueCTBO pElUIeHUs 3a4a4 KOHTPOJIS U 2 1
ucneiTannii POA.

7 O6pa60TKavl PE3YIBTAaTOB  CTAaTHYECKUX ) 1
U3MEpEHui.

3 O6pa60TKil PE3YNBTaTOB JTUHAMHYECKUX ’ 1
HU3MEPEHUH.

9 IIpencraBnenue pe3yapTaToB U3MEPEHUI. 2 1

10 HpI/IHI_[I/IHIiI MOCTPOCHUS CpeacTB 5 1
U3MEpEHui.

1 Cpencrsa U3MEpEeHuit OCHOBHBIX ) |
(pU3NYECKUX BEIUYHH.

12 Cpensr HU3MEPHUTEIHHOTO 5 1
[IPOrpaMMUPOBaHUS.

13 [InanupoBanue I/IE:HLITaHI/Iﬁ PDA, ) |
METOANKH UCTIBITAHHH.

14 OCO6CHHOSTI/I MPOBEICHUSI BUPTYaJIbHBIX ) 1
UCIBITAaHUH.
Ananus JTaHHBIX PE3YJIbTaToB

15 W3MEpPEHUH, HWCIBITAHUM W KOHTPOJIA 2 1
cocrosHus POA.

Hroro yacos 30 15

Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 45 vac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. BBeneHue B TUCHMILIUHY. TepMUHBI U ONIPECICHUSL.
CrpykTypa mporecca H3y4eHHS AUCUUIUIMHBL. OCHOBHAas TEPMHHOJIOTHS MPEIMETHOM o0iacTu.
dusnuecKue BEIIMYUHBI, UX ITAJIOHBI.
2. ConeprkaHue 3a7a4d UCIIBITAHUMN, KOHTPOJISI U U3BMEPEHUI.

AHanu3 conepxaHus 3a1a4 UCTBITAHUN, KOHTPOJISI U U3MEPEHUN MPU HA3EMHO-IKCIIEPUMEHTATbHOMN
orpabotke m3nenuii PDA pakeTHO-koCcMHUecKOW TeXHUKH. CTpPYKTypa B3aMMOCBS3H TPOIIECCOB
W3MEPEHUH, KOHTPOJISI U UCTIBITAHHH.

3. MeToapl KOHTPOJIS TEXHUYECKOTO COCTOSHUS n3aenuii POA.

CrpykTypa mporecca KOHTpoJsl. MeToibl JOIMyCKOBOTO KOHTPOJISI, METPUYECKHI METOJ, JAECPEBHEB
COCTOSIHUI, BEKTOPOB TEXHUYECKUX COCTOSHHUM.

4. TlocraHoBKa 3a/1aur U3MepeHuil mapameTpos POA.

VYpaBHenue naMepennit. Meronsl U knaccudukanus mamepennii. Dopma npeacTaBIeHus pe3yabrara
U3MEpEHU.



5. IlorpemHocTy U3MEpPEHUN.

OmnpeneneHue MOTPENIHOCTEH M3MEPEHHMH, MX KIacCU(HKALUSA. MOTPEIIHOCTH BBIYHCIUTEIBLHON
TEXHUKH.

6. BausiHue norpenHocTei n3MepeHril Ha KaueCcTBO PELIeHN 3aa4 KOHTPOJIS U ucbITanuii POA.

[Tokazarenn kadecTBa pelIeHUS 3a1a4 KOHTpois u ucnbiTaHuii POA. BrusHue morpentHocrei
M3MEpEeHUl Ha MOoKa3aTeIn KadyecTBa.

7. O6paboTKa pe3ylbTaToB CTATUYECKUX H3MEPEHHIA.

OCOOCHHOCTH CTAaTHYECKHX W3MepeHud. Meroapl 00pabOTKM CTaTUYECKMX W3MEpPEeHUH Juis
TIOBBIIICHUS] TOYHOCTH Pe3ybTaTtoB. OcoOOEHHOCTH 00pabOTKH pe3ylIbTaTOB KOCBEHHBIX U3MEPEHHUH.

8. O0paboTKa pe3yabTaToB AMHAMUYECKUX H3MEPEHHM.

OcobenHoctu JNMHaAMHUYCCKUX I/IBMepeHI/II\/'I. MeTO,Z[BI O6pa6OTKI/I JUHAMHUYCCKUX I/ISMepeHHfI JUIA
TMOBBIICHUS TOYHOCTU PE3YJIbTATOB.

9. IlpencrapneHue pe3yabTaToB U3MEPEHUIA.
dopMa 3anucu pe3yabTaToB U3MEpeHUi, TOUHOCTh BEIYMCIICHUH, IPABUIIA OKPYITICHUS.
10. IIpuHLIXTIBI TOCTPOCHHUS CPEACTB U3MEPEHHUH.

CTpyKTypa THIOBOTO cpeiacTBa u3MepeHHid. OCHOBHBIE XapaKTEPUCTUKH CPENICTB H3MEPEHH.
Knaccel TouHOCTH.

11. CpencrBa n3MepeHuit OCHOBHBIX (PU3HUECKUX BEITMYMH.
Bonbr™meTpsl, ocummorpadbl, U3MEpUTENbHbBIE T€HEPATOPBI, H3MEPUTEIHN YaCTOThI U BPEMEHHU.
12. Cpenpl ©3MEPUTEIBHOTO POTPAMMHUPOBAHHUS.

OCHOBHBIE CBEJCHUS O Cpelax W3MEPUTEIBHOTO MPOrPaMMHUPOBAHUS, NPUHIMIBI TTOCTPOCHUS U
npasuiia paboThl ¢ HUMH.

13. IlnanupoBanue ucneiTannii POA, METOIUKH UCTIBITAHHIA.
OcHoBBI ITaHUPOBaHUs SKcTIepuMenTa. ConepKaHue METOIUKHI UCTIBITAHUI.
14. OcobeHHOCTH TPOBECHHS BUPTYaIbHBIX UCIIBITAHUH.

ConepxaHre BUPTyalbHBIX HCOBITaHUN wu3fnenuidi POA. Ponb 1UQPPOBBIX JTBOMHHUKOB MpH
MIPOBEJICHUH BUPTYAJIBHBIX UCIIBITAHNM.

15. AHanu3 JaHHBIX PE3YJIbTaTOB U3MEPEHUH, UCIIBITAHUI U KOHTPOJIS cocTosHus POA.

ConepkaHne 3a/a4l aHAN3a PE3yJABTATOB MU3MEPECHHN, UCIBITAHUNA U KOHTPOJIA cocTosiHus POA.
Bunper ananmsa.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)



* ydeOHas ayIuTOpHs Ul IIPOBEACHHS 3aHATUH CEMHHAPCKOTO THUIIA;
* HOYTOYK, IPOEKTOP, SKpaH, NPe3eHTALUH, BUJCOPOINKH, MapKEepHas JOCKa, MapKEPHI.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Humos, FO.B. Metrponorus, crangaptuszanus, ceprudukanus [Texct] / FO.B. Jumos // 2-e u3n. —
CII6.: Mutep, 2003. — 432 c.
2. Ceprees, A. I. Merpomnorus [Tekcr]: yueonuk s By3os / A. I. Ceprees. — M.: Jloroc, 2005. — 272
C.

JomnonHutenbpHas auTeparypa
1. Kpsunosa I JI. OcHoOBBI cTaHgapTH3AIMH, CepTUPUKaNU, MeTpoiorun. — M.: U3a-so FOuuTH-/{aHa,
1999. - 711 c.
2. CepreeB A.I., Kpoxun B.B. Metponorus. Kapmannas sHIMKIONEANS CTyAEHTOB BBICIINX U
CpeIHMX ClelHaNbHbIX 3aBeaeHuil. — M.: Jloroc, 2001.
3. HoBunikuii I1.B., 3orpad M.A. OneHka norpeniHocTel pe3yabraToB uaMepeHuii. M.:
OHeproarommsaar, 1985. — 245 c.
4. Padunosuu C.I". [Torpemnoctu uzmepenuii. J1.: Dueprus, 1978. — 196 c.
5. Taprakosckuii .., SctpeboB A.C. Merponorus, cTaHgapTU3aLus 1 TEXHUUECKHUE CPeA-CTBa
n3MepeHuit: Yueb. s By30B. — M.: Beicmi. mikona, 2001. — 205 c.
6. Habanuua C.A. [IpukianHas METPOJIOTHS B BOIIPOCAX M OTBETaX. — 2-€ U3/., mepepad. u nom. — M.:
Wzn-Bo crangapros, 1990. — 192 c.
7. lumkua U.O®. Teopetudeckas metposiorus. Y. 1. O0mias teopus n3MepeHuit: yued.-MeT. KOMIUIEKC
(yue6. mocobue), 3-¢ uzn., nepepad. u jorm. / N.O@. [Humxkun. — CI16.: Uza-o C3TY, 2008. — 189 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. www.roscosmos.ru

2. Www.spacecorp.ru

3. www.ni.com/en/shop/labview.htmlwww.nsvp-space.ru

4. docs.cntd.ru/document/

5. Merposnorus, cranaapTuzanus U cepruduranus [DneKTpoHHbIN pecypc]: yuebnoe nocodue / E.B.
I'epacumosa, b.U. I'epacumos. - M.: @opym: UHOPA-M, 2008. - 224 c. - Pexxum nocrymna:
http://znanium.com/ - 3ar. ¢ ’3xpaHa.

6. Metponorus, cragaapTuzauus u ceprudukanus [DneKTpoHHbIH pecypc]: yuebnoe nocodue / B.E.
3Opactos. - M.: ®opym, 2008. - 208 c. - Pexxum noctyma: http://znanium.com/ - 3ari. ¢ skpaHa.

7. Kpapuenko H.C. MeToabl 00paboTKH pe3ynbTaTOB H3MEPEHHUN U OIEHKH MOTPEITHOCTEH B ydeOHOM
1ab0paTOpPHOM IMPAKTUKyME [ DNeKTpOHHBIN pecypc]: yuedHoe nocobue / H.C. Kpasuenko, O.I.
Pesunckas. - Tomck: M3n-Bo TITY, 2011. - 88 c. - Pexxum goctyna: http://www.lib.tpu.ru/ - 3arm. ¢
JKpaHa.

8. http://lib.mipt.ru/ — anexkrponnast Onbmuoreka dusrexa

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[MakeTs! oucHOTO TIporpamMmuoro obdecneuenns Microsoft Office (Word, Excel, PowerPoint, Windows
Media Player),Access 2010, Outlook, Win Rar.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemnoe ocBoeHne Kypca «OCHOBBI HCIBITAHUH W KOHTPOJS COCTOSIHHSI PaguO3JIEKTPOHHOM
anmaparypbsl KOCMHYECKUX CHCTEM» TpeOyeT 0CO3HaHUS CBA3EH MEXKIy TeOpUel U MPaKTHKOM, a TakxKe
B3aMMO3aBUCUMOCTEH pa3HbIX AUCLUILIIUH.



CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIMTEPATYPBI;

— npopaboTKy yueOHOro Marepuana (CEMUHAPOB, yUeOHOHM U HAyYHOU JIUTEpaType).
— pelIeHHe 3a/1a4, PeAIaraeMbIX CTYJCHTaM Ha CEMEHapax.

PyKoBOJICTBO M KOHTpPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylEHTa OCYIIECTBISIETCS B PE3ybTare
aHanM3a NPOMIEHHOTO MaTepualla, a TAKXKe HHAUBUIYaJIbHBIX KOHCYIBTALAM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npo¢ujib NOATOTOBKH: KocMuueckue TexHonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
Kadeapa KOCMHUUECKOTO IPUOOPOCTPOCHUS
Kypc: 1
KBaJU(PUKAHA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: A IO. lloTronkuH, A-p TEXH. HAYK, Mpodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.2 CnocoGeH  BbABHrarh THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN

HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl
[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
K3 C 5 5 00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
-3 Criocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

(MonenupoBaHKe) C HCIOIb30BAaHHEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare m3ydeHus AMCHUILIHHBI «OCHOBBI MCHBITAHUA W KOHTPOJISL COCTOSIHHS PaIHOdJICKTPOHHOM
anmaparypsl KOCMHYECKUX CUCTEM» 00YyJatOIIMNCS JOIDKEH:

3HATb:




* OCHOBHBIE TE€PMMHBI, ONPEACICHNUS W TOHATHA NPHUHLHUIIOB U METONOB TEXHUUYECKUX H3MEPEHHH,
HCIIBITAHUA U KOHTPOJIS;

* (prznueckue OCHOBBI U3MEpPEHH apaMeTpoB POA;

* METO/IbI 00ECIeYeHNSI TOYHOCTH ¥ JOCTOBEPHOCTH PE3YJIbTaTOB U3MEPEHH, HCIIBITAHUN M KOHTPOJISL.

YMeThb:

* 000CHOBAaHHO BBIOMPATH CPEACTBA U3MEPEHHS, KOHTPOJIS M UCTIBITAHUII;

* 00pabaTbIBaTh U AaHAJM3UPOBATH PE3YJABTAaTHl U3MEPEHHSI, KOHTPOJIS U UCTIBITAHUH.
BJa/IeTh:

* HaBbIKAMH BBINIOJIHCHHUS TPEOOBAaHMN OCHOBHBIX CTaHAAPTOB, PEMIAMEHTUPYIOLIMX IPOLECCHI
WU3MEPEHUs1, KOHTPOJISI U UCIIBITAaHHIA;
* HaBbIKAMU PeaIM3al1y [IPOrpaMM U METOIUK U3MEPEHU, UCIIBITAHUM U KOHTPOJIA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

Texymuii KOHTPOJIb OCYIIECTBIISICTCS B (hOpME CaMOCTOATENBHBIX pa0OT MM TECTOB B MUCHMEHHOMN
(dhopme 1o KaxI0l TeMe.

PyKoBOJICTBO M KOHTpPOJIb 32 CAMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3yNbTare
aHaJln3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSTEIIBHBIX pado0T, a TAaK)Ke HHAWBUAYAIbHBIX KOHCYJIBTALNH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTalluu
o0yuyarommxcst

[TepeueHb TUIOBBIX BONIPOCOB M TEM JUIS MPOBEICHHS MPOMEKYTOUHON aTTecTaluu 00yJaroIMUXCs 110
utoram 00y4YeHHS:

1. Crpykrypa mpouecca M3ydeHHs IUCHMIUIMHBL OCHOBHAs TEPMHHOJIOTHSI MPEIMETHOH 00JacTH.
dusnuecKue BEIIMYUHbI, UX ITAJIOHBI.

2. AHanu3z conep)KaHMs 33134 UCTIBITAHUM, KOHTPOJISI K U3MEPEHUN MPU Ha3eMHO-IKCIIEPUMEHTABHOM
oTpaboTke uzgenuii POA pakeTHO-KOCMUYECKOW TEXHUKH.

3. CrpyKTypa B3auMOCBSI3U NPOLIECCOB U3MEPEHUHN, KOHTPOJISI U UCTIBITAHHM.
4. CrpykTypa nmporiecca KOHTPOJISL.

5. Mertonpl IOMYCKOBOTO KOHTPOJSL, METPUYECKUM METOA, JEPEBbEB COCTOSHUM, BEKTOPOB
TEXHUYECKUX COCTOSHHUH.

6. YpaBHEHHE H3MEpPEHUI.

7. Mertoap! u knaccuuKanus U3MEPEHHA.

8. dopma npencraBiIeHus pe3ysbTara U3MEepEeHUH.

9. Omnpenenenue MOTPENIHOCTEN U3MEPEHHIA.

10. Knaccudukanms norpenrHocTei.

11. ITokazarenn kayecTBa peuIeHUs 3a7a4 KOHTPOJIS U UCTIbITaHuil POA.
12. BausiHue nmorpenrHocTei n3MepeHuil Ha oKa3aTeln KadecTna.

13. OcobeHHOCTH CTaTHUECKUX U3MEPECHUH.

14. Meronel 00pabOTKM CTaTMYECKMX M3MEPEHMIH JUIsl TOBBILICHUS TOYHOCTH PE3YJIbTATOB.
OcobennocTtu 00pabOTKH Pe3yNIbTaTOB KOCBEHHBIX U3MEPEHHH.

15. OcoOeHHOCTH TUHAMUYECKUX H3MEPEHUH.

16. MeTonbl 06pab0OTKH JUHAMUYECKUX U3MEPEHUH ISl MOBBIICHUS! TOYHOCTH PE3YJIBTaTOB.
17. ®opma 3anucH pe3yasTaTOB U3MEPEHUN.

18. ToyHOCTBH BBHIYMCIIEHUH, PAaBUJIAa OKPYTJICHUS.

19. CTpykTypa TUIIOBOTO CPEJCTBA H3MEPEHUM.

20. OcHOBHBIE XapaKTEPUCTUKU CPEACTB U3MEPEHUII.

21. Knmaccel TOYHOCTH.

22. CpenctBa u3MEpeHN OCHOBHBIX (PU3NUECKHUX BEIMUHH.

23. Cpeapl U3MEPUTEIHHOTO IPOTPAMMHUPOBAHHUS.

24. OCHOBBI TUTAHUPOBAHMS SKCIIEPUMEHTA.



25. ConeprxaHrie METOUKH UCTIBITAHUA.
26. ConeprxaHnie BUPTyaIbHBIX HCTIBITAHUN n3aenuit POA.
27. Ponb UQPOBBIX TBOWHUKOB MTPH MPOBEACHUHN BUPTYAIbHBIX HCITLITAHUH.

28. ConmepxaHue 3a7a4il aHAJIM3a PE3yJbTaToB M3MEPEHHH, UCTIHITAHUI M KOHTPOJIS cOCTOsTHUS POA.
Buner ananusa.

Kputepun onennBanus
OLICHKA «OTJINYHO (10)» BBICTaBJISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, NIyOOKHE 3HAHMA Y4eOHOW NPOrpaMMbl JUCLUIUIMHBI TPH BBINOJIHEHUN
KypCOBOH PabOThI, AOMAIIHUX 33aJaHHid, OTBETE 3K3aMEHALMOHHOTO OMJIETa U OTBETE Ha BOIPOCHI IO
[IporpaMme JUCLMIIIMHBI;

oLeHKa «OoTIMYHO (9)» BBICTABISIETCS CTYACHTY, IOKa3aBILIEMY CHUCTEMAaTH3HMPOBAHHBIE, TIIyOOKHE
3HaHMA Y4eOHOM IporpaMMbl AUCIUIIMHEI IIPH BBIIOJIHEHHH KYPCOBOM pabOThI, JOMAIIHUX 3aJaHUH,
OTBETE DK3aMEHAIIMOHHOTO OMJIeTa U OTBETE Ha BOIIPOCHI MO MIPOrpaMMe JUCLUILIMHEI,

OLICHKA «OTAMYHO (8)» BBICTABISETCS CTYAEHTY, IOKa3aBIIEMYy CHCTEMAaTH3HMPOBAHHbIC, 3HAHMA
y4eOHON MpOrpaMMbl JUCUUIUIMHBI TP BBIMOJIHEHUH KypCOBOH pabOThI, TOMAIIHUX 3aJlaHUH, OTBETE
9K3aMEHAIIMOHHOTO OMIeTa U OTBETE Ha BOIPOCHI 110 MIPOTrpaMMe JUCLUIIIHHEL,

OLICHKA «XOpoIo (7)» BBICTABIAETCS CTYICHTY, €CJIM OH TBEpAO 3HAET Marepuall K3aMEHAIIMOHHOTO
Ousera, rpaMOTHO U MO CYIIECTBY HM3JaracT €ro, AEMOHCTPHPYET YMEHHE NMPUMEHATH MOJIY4YCHHBIC
3HAHMWA HA TPAKTHKE NPU BBINOJIHEHHHM KypcOBOW paldOTHl M JOMAIIHUX 3aJaHUi, HO JOIMYCKaeT B
OTBETE WJIH B PEILICHUH 3a]a4 HEKOTOPbIE HETOUYHOCTH;

OIIEHKa «XOpoIIo (6)» BBICTABISAETCS CTYIEHTY, €CIIM OH 3HAaeT Marepuas dK3aMEHAI[MOHHOTO OuieTa,
10 CYIIECTBY M3JIaraeT ero, IeMOHCTPHUPYET YMEHHE MPUMEHATH NIOJyYeHHbIE 3HAHHS Ha MPAKTUKE MIPH
BBITIOJTHEHUU KYPCOBOW pa0OTHI U JIOMAIITHUX 33/IaHH, HO JOMYCKACT B OTBETE WJIH B PEIICHUU 3a/1a4
MHOTO HETOYHOCTEH;

OLIEHKa «XOpOILO (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall IK3aMEHALMOHHOTO OHJeTa,
U3JIaraeT ero, IEMOHCTPUPYET YMEHHUE IPUMEHSATH [10JIy4YE€HHbIE 3HAaHMsI HAa IPAKTUKE IIPU BBIIIOJHEHUN
KypCOBOH paOOTHI M IOMAIIHUX 3a/IaHUH, HE TOMYCKAeT B OTBETE rPyObIX OLIHOOK;

OIICHKA «YIIOBJIETBOPUTEIHHO (4)» BBICTABIIIECTCS CTYIICHTY, €CIIM BO BPEMsI OTBETA 3K3aMEHAIMOHHOTO
Ouiera, MPU BBHINIOJIHEHUH KypcOBOH pa®OThl M JOMAIIHWUX 33JaHAi OH MoKa3asl (parMeHTapHBIMH,
XapakTep 3HaHWW, HEAOCTATOYHO IMpaBWIbHBIE (DOPMYIUPOBKH 0Aa30BBIX MOHSTHIA, HO TPH 3TOM OH
BJIaJICET OCHOBHBIMH pa3JieliaMy Y4eOHOM MporpamMmbl, HEOOXOAMMBIMHE TS AalIbHEHIIETO 00yYeHHS,;

OLICHKA «YIOBJIETBOPHUTEIBLHO (3)» BBICTABIAETCS CTYIEHTY, €CJIM BO BPEMs OTBETA SK3aMEHAIIMOHHOTO
Ouiera, TPU BBITIOJHEHWH KypCOBOW pabOThl M JIOMAIIHHMX 3aJlaHUil OH TIOKa3al pa3po3HEHHBIH
XapakTep 3HAHWH, HEOOCTAaTOYHO NpaBUiIbHBIE (HOPMYIHPOBKH 0a30BbIX TOHSATHHA, HapylLIeHHE
JIOTUYECKOW IOCIIeI0BATEIbHOCTH B U3JI0KEHUH MIPOrPaMMHOI0 Marepuania, HO IpU 3TOM OH BiajeeT
OCHOBHBIMH pa3fiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro OOydYeHUsI 1 MOXKET
MPUMEHATH MOJIYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «HEYIOBIECTBOPUTENbHO (2-1)» BBICTABISETCS CTYAEHTY, €CIM BO BpeMs OTBETa
9K3aMEHAIIMOHHOTO OWJIeTa, OH II0Ka3all, YTO HE 3HaeT OOJblIeld YacTH OCHOBHOTO COJCpIKaHHS
y4eOHOH TpOrpaMMbl JTUCIMILIMHBI, JOIyCKaeT TpyOble OMHOKA B (OPMYIUPOBKAX OCHOBHBIX
MOHSATHH TUCHUIUIMHBI U HE yMEeT HCIOJIb30BaTh IOJYYCHHBIC 3HAHHS IPH PEIICHHH THUIOBBIX
NPaKTUYECKHUX 3a7ad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

HuddepeHurpoBaHHBIA 3au€T MPOBOAUTCS IO HMTOraM TEKyIIEH YCIEBAaeMOCTH: IO pe3yjbraTam
KOHTPOJIBHBIX, CAMOCTOSITEIbHBIX pabOT/TECTOB MO KaXKA0H TeMe.



JupdepeHnrpoBaHHBIH 3a4eT MO0 AUCLMIUIMHE IPOBOAUTCS IIyTeM OpraHM3allM CIEHHAIBHOTO
oTpoca B yCTHOMH (hOpMe 10 BOIIPOCaM.

ITpu mpoBenennu yctHoro auddepeHupoBaHHOro 3aueTa odyyaromemycs npenocrasiusercs 40 MUHYT
Ha noaroToBky. Ompoc obyuaromierocsi Mo OWJIETY HAa YCTHOM 3adeTe HE JOJDKEH MPEBBIATh OJHOTO
aCTPOHOMMUECKOI'O yaca.

Bo Bpems mnpoBenenust auddepeHuIHpOBaHHOTO 3adeTa MpPHU IOATOTOBKE OTBETOB Ha OWJIETHI,
oOydaromuecs: MOTYT IIOJIb30BAaThCS IMPOTPaMMON JUCIMIUIMHBI, KOHCHEKTaMHU JIEKIMH U 000
IpyToil INTEPATYpPOU.

Bo Bpems mpoBeaenust auddepeHIrpoBaHHOTO 3aueTa MpPU OTBETE OOyYaromIerocs Ha BOIPOCH IO
OWJIETY OH HE MOXET TOJIh30BaThCSI KOHCIIEKTAMH JICKITUH U JII000W APYTOH TUTEpaTypoii.



