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AnHHOTAIUSA

Jucunninua «MopenupoBaHue JI€TAaTeNbHbIX allapaToB M aBTOIMJIOTHY BXOJUT B
o0pa3oBaTelbHYl0 MNpPOrpaMMy BbICHIEr0 00pa30BaHMS — IPOrpaMMy MarucTparypsl IO
HanpaeneHuto moaroroBku/ creuuaipHocTH 09.04.01 «MHpOpMaTHKa M BRIYHCIHATETbHAS
TEXHHKa» HalpaBJIEHHOCTH «BcTpoeHHble cucTeMbl 00pabOTKH MHGOPMALMU U YHPABICHHS.
Jucnumiuaa peanusyercs kKadenpoi «Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHUKA CIEIYIOIIMX KOMIICTCHIHA:

TIK-1 «CnocobeH pa3pabaTbiBaTh METOAMKY BBHIITOJIHEHHS aHATUTHYECKUX paboT»

IIK-2 «CrnocobeH OCylIecTBISATh HWHTETPALMIO W  BHEAPEHHE pa3paboTaHHOrO
MPOrPaMMHOr0 00€CIIeUeHHsI, BHIYMCIUTENBHBIX CHCTEM, KOMMYHHKALHOHHOTO 000PY10BaHUS»

ConeprkaHue AUCHUILIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3aHHBIX C MOJEINPOBAHUEM
CaMoOJIeTOB, IEpPEeXOMHbIMH (azaMu pPabOThl peaJbHBIX CAMOJIECTOB, OOLIMMH IOHSTHAMH
Jemiepa U TaHraka, HaBEAEHUEM U KOHTPOJIEM IPOJOJIbHBIX 0a30BbIX PEKHMOB, HaBECHHEM
1 KOHTPOJIEM OOKOBBIX 0a30BBIX PEKHMOB.

IIpenogaBanne AMCLUMIUIMHBL IPEAyCMaTPUBAET ciexyiomme (GOpMbl OpraHu3aLuu
y4eOHOro nporecca: JIeKIHH, JJab0opaTOpHbIe PabOTHI.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIONIME BHIbI KOHTPOJS: TEKYIIHH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTanus B GopMe IK3aMeHa.

OOwas TpyJ0eMKOCTb OCBOEHHMSI AMCLUIUIMHBI COCTaBiIseT 6 3aueTHbIX eauHul, 216
YacoB.

SI3bIK 0OyUEHHUS 110 JUCHHUIUIMHE KPYCCKHUNY

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE
1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Henpro JnaHHOrO Kypca SBISICTCS W3yYCHHE IPUMCHEHHMS TEOPETHYECKHX KOHIICIIIHH,
pa3paboTaHHBIX HAa Kypcax JICTHOM MEXaHHKH M YIpaBieHHUs, Uil (HOopMaju3aluy IOBEACHUS
camouiera. CTyAEHTBI OCBOSIT HCIIOJIb30BaHHE KOPHEBOro rojporpada, OyayT B COCTOSHUH
OLICHHUTH MPOM3BOAUTEIBHOCTh Yepe3 BpeMs OTKIMKAa M YaCTOTHBIA OTKIMK. B pamkax Kypca
CTY/ICHTHI H3yYaT UCIIOJIb30BaHNE KOMITBIOTEPHBIX CPEICTB aHAIN3a i CHHTE3a KOHTPOJLICPOB, B
cllyyae JIMHEHHOTO YIpaBieHHs, Ui NPOCKTHPOBAHUS W aHalM3a CHCTEM M HACTPOHKH
KOHTpoJutepoB. Taxke OyayT BhIpaOOTaHBI KOMIIETEHIIMM 110 3HAHUIO METOJOB U TpeboBaHUIl
P BBIMOJHCHUH CIIOKHBIX aBUAIIMOHHBIX MPOCKTOB.

1.2. [lucuumiavHa  BXOOUT B COCTaB  4acTd, (opMupyeMol  y4acTHHKaMu
00pa30BaTeNbHBIX OTHOIICHUI, 00pa30BaTENbHON MPOTPaMMBI BRICIIEr0 0Opa3oBaHusl (manee —
OII BO).

1.3. TlepeuyeHb IUIAaHUPYEMBIX PE3YJILTATOB O0YUYEHHMS 110 IUCLHUIUINHE, COOTHECCHHBIX C
IJIaHUPYEeMBbIMH pe3yabTatamu ocBoeHust OIT BO.

B pesynbrare n3ydeHus AMCUHMILIMHBI 00YYaIOIUIMICS JODKEH 00J1aaTh CIACAyIOIUMU
KOMIETCHIMSIMU WM MX YacTIMH. KOMIETeHIMN ¥ MHIUKATOPBI UX JOCTHKECHUS PHBE/ICHBI B
Tadumue 1.

Ta6auna 1 — [lepeueHb KOMIETESHIMN U MHIUKATOPOB HX JOCTHKCHUS

Kateropus (rpynna) | Kon u HaumenoBanue | Koa v HaMeHOBaHHE UHANKATOPA JOCTHKCHHS
KOMIETEHIIMU KOMIETESHIIMU KOMIETCHIUH
I1K-1 Cnocoben
[1K-1.B.1 BnageTs HaBBIKAMH TJIAHUPOBAHUS
pa3pabaTbIBaTh
MPOEKTHBIX paboT; HABBIKAMH BBIOOPA METOAUK 1
[MpodeccroHa bHbIe | METOTUKU
111a0JIOHOB BBIMIOJIHEHHSI AHATUTHYECKHUX paboT;
KOMIIETCHIIUH BBIMIOJIHEHHS
HaBBbIKaMH MOATOTOBKHU U IIPOBEICHUS
AHAINTHYECKUX
Npe3eHTalUH
pabor
I1K-2 Cnocoben
OCYIIECTBIISTh
MHTETPaLUIo U I1K-2.3.1 3HaTh OCHOBBI APXUTEKTYPbI,
BHEJIpECHHE YCTPOMCTBO Y MPUHLKIIBI (DYHKIMOHHPOBAHHS
pa3paboTaHHOTO BBIYUCIIUTEIBHBIX HHOOPMALMOHHBIX CUCTEM U
[podeccronansHbie
MPOrpaMMHOr0 KOMMYHHKAIHOHHOTO 000pY/10BaHHUS
KOMIIETECHIIUH
obecnieuenust, T1K-2.B.1 BnageTh HaBLIKAMHU OLIEHKH KayecTBa
BBIYNCIUTENBHBIX pa3padaTbIBaeMBbIX IIPOrPAMMHBIX H/HIIH
CHCTEM, anmapaTHbIX CPeCTB
KOMMYHHUKAIHOHHOTO
o0opyroBaHust

2. Mecro gucuumiuHbl B crpykrype OI1

JlucuumirHa MOKET 0a3UpOBaThCS HA 3HAHUAX, PaHEE MPUOOPETEHHBIX 00YYAIOIINMHUCS
NPHY U3YYCHUH CIEYIOINX JUCIMIUIHH!

— «MaremaTHYECKHUI aHATU3Y,

— «MonenupoBaHue CHCTEM».

3HaHM, HOIYyYCHHBIC NPM H3YYCHMH Marepuana JaHHON IUCLUILUIMHBI, MMEIT Kak
CaMOCTOSATEIbHOE 3HAYCHHE, TaK U MOT'YT UCIOJIb30BATHCS MTPU U3YYCHUH APYTUX JIUCLHUILIINH:

— «bopTOBBIE BEIYUCIHUTEIBHBIC CETHY.

3. OOBEM H TPYAOEMKOCTh TUCIUIITHHBI
Jannple 06 0o0imemM 00beMe NUCHUILIMHBI, TPYJAOEMKOCTH OTHCIbHBIX BHIOB yueOHOU
paboThI 10 AUCHMILIAHE (M PACIpeeICHUE 3TON TPYAOEMKOCTH II0 CEMECTPaM) MPEICTABICHBI B
Tabuuue 2.




Tabmuma 2 — O6beM U TPYAOEMKOCTh JTUCIUIIIIHHBI

TpynoeMKocTb 1o
Bun yue6Hol paboThl Bcero ceMecTpam
Ne2
1 2 3

Obowan mpyooemkocms oucyuniuHol, 6/216 6/216
3E/ (4ac)
U3 nux uacoe npaxmuueckoi no020mogKu 17 17
Ayoumopnuie 3auamus, BCero yac. 34 34
B TOM YHCIIE:

nexkuuu (J1), (vac) 17 17

npaktuyeckue/cemunapckue 3austus  (113),

(gac)

naboparopusie padotsl (JIP), (uac) 17 17

KypcoBo#i npoekT (padora) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 146 146
Buo npomesicymounoin ammecmayuu: 3ayer,
mapd. 3ader, sx3amen (3auer, Jdudd. 3au, OK3. OKk3.
Dk3.*%)

e .
le/lMeanI/Ie: KaHIUJATCKUH 3K3aMECH

4. ConepxaHue TUCIUTLTHHB
4.1. Pacnpeznenenue TpyJO€MKOCTH AUCLUILIMHBI 110 pa3zesiaM U BUAaM 3aHITUH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabnuua 3 — Pa3nensl, TeMbl JUCHHUIUIMHBI, UX TPYAOSMKOCTh

Pa3gen 4. HaBeneHue M KOHTPOJIb MPOOJIBHBIX

0a30BBIX PeKHMOB:

Tema 4.1. M3yueHue pexuma yJAep>KaHHS BBICOTBI 3 3 30

pexuMa yJep)KaHus yria TPaeKTOPHHU MOJIETa, PEexKUMa

CMEHBI BBICOTBI.

Tema 4.2. BeIBoz 3aKOHA YIIpaBICHUSL.

Pa3gen S. HaBeienne 1 KOHTPOJIb 00KOBBIX 0230BBIX

PeKHMOB:

Tema 5.1. M3yueHue OOKOBOrO peryjaMpoBaHHs | P 3 30

COIVIACOBAaHHOT'O TIOBOPOTA.

Tema 5.1. Beeaenue B punptp Kanmana u TuHeiHbIH

KBaJIPATHYHBIH perynsarop.

Urtoro B cemecTpe: 17 17 146
HWroro 17 0 17 0 146

4.2. CopeprkaHue pa3/ieioB U TeM JICKIIHOHHBIX 3aHATHI.
CopnepxaHue pa3zesioB U TeM JICKIIMOHHbBIX 3aHATHI PUBEACHO B Tabmiuie 4.

Tabnuia 4 — ComeprkaHue pa3aesioB M TeM JIEKIIMOHHOTO UK

Howmep paznena

Ha3Banue u coneprxanue pas3ielioB U TeM JEKIIMOHHBIX 3aHATHHA

Jlexun

Pazniensl, TEMBI TUCITUIUTHHEL
TICITBI, JHcI (sac)

3 (C3)| JP ‘ KII ‘ CPC
(1ac) (gac) (1ac) (gac)

CewmecTp 3

Paznen 1. MoaesmpoBanue camoJiera:

Tema 1.1. Pa3paboTka oJIHOI MOZIENN peanbHOro
caMoreTa;

Tema 1.2. Onpesnenenue TOYKHA paBHOBECHS IS
TOPU30HTAIBHOTO HOJIETa; 5 4 26
Tema 1.3. VccrneoBanue npoJobHOTO JABHKCHUS;
Tema 1.4. YporuieHHas mpoobHast MOJEIb;

Tema 1.5. M3yuenne 60KOBOTO JIBIIKCHUS;

Tema 1.6. YnpouieHHas MoJieib G0KOBOT'O JIBHKCHHSI;

Paznen 2. Ilepexoanasi ¢aza padoTsl peajbLHOro
camoJiera:

Tema  2.1. McuucieHue  NpeACTaBICHUS U
HepelaTouHbIX (QYHKIHH B IPOCTPAHCTBE COCTOSHHUIA; 4 4 30
Tema 2.2. OCOOEHHOCTH KOPOTKOMCPHOMHBIX U
KoJeOaTeIbHBIX MOJ;

Tema 2.3. BoieneHue pexuMoB roIaHACKOro KpeHa,
KpEHa U CIIHpabHBIX KOJIeOaHHMH.

1 Tema 1.1 — PaszpaboTka nosHON MOAEIN PeaibHOrO CaMOoJIeTa;
Tema 1.2 — Onpepenenye TOYKH paBHOBECHS ISl TOPH3OHTAIILHOTO MOJIETA;
Tema 1.3 — Uccnenosanue pomoibHOTO JBUKEHUS;
Tema 1.4 — VpoueHnHas mpooibHasi MOAEIb;
Tema 1.5 — U3yueHne GOKOBOTO ABHKCHHUS;
Tema 1.6 — Yupoiennas Moens GOKOBOTO JBHKEHHS;

2 Tema 2.1 —. Wcuucnenue mNpejCTaBieHHss M MEPEAaTOYHbIX (YHKUMH B
[POCTPAHCTBE COCTOSHHIA;
Tema 2.2 — Ocob6eHHOCTH KOPOTKOEPHOAHBIX M KONEOATENbHbIX MOI;
Tema 2.3 — Boienenne peXKHMOB TOJUIAHACKOTO KPEHa, KpeHa U CIHPaIbHBIX
KOJIe0aHuH.

3 Tema 3.1 —. Cunres 3akoHa yrpasieHus.
Tema 3.2 — OueHHTb XapaKTEPUCTHKH [0 CKOPOCTH BpAIUCHHUS, YaCTOTE
BpAILLCHHS.
Tema 3.3—. Vccnenoanue gemudepa TaHraxa, CBI3aHHOTO € IIPOMBIBOYHBIM
unpTpOM.

4 Tema 4.1 —. V3ydenue pexuma yIepKaHHs BBICOTBI, PEKUMA YAEPIKAHUs yIiig
TPAEKTOPHH MOJIETA, PEXKUMA CMEHBI BBICOTHI.
Tema 4.2 —. BbiBoz 3aKOHA yIIpaBIcHUS.

5 Tema 5.1 —. M3yuenne G0KOBOro peryInpoBaHust U COTTIACOBAHHOTO [IOBOPOTA.

Tema 5.2 —. Beenenue B Gpuibtp Kanmana v TMHENHHBIN KBaJpaTHYHBIH
PperyasTop.

Pazpen 3. OOmee mccienoBaHHe  TAHIAKa
nemidepa:

Tema 3.1. CuHTe3 3aKOHA yNpaBICHHUS.
Tema 3.2. OueHHTb XapaKTEPHUCTUKH IO CKOpocTH 3 4 30
BpAIL[CHHs1, YaCTOTE BPAILICHHSI.

Tema 3.3. HccnenoBanue neMmdepa TaHraxa,
CBSI3aHHOT'O C IPOMBIBOYHBIM (PUIIBTPOM.

4.3. Tlpaktiueckue (CEMUHAPCKUE) 3aHITHUS
TeMbl NpaKTUYECKUX 3aHATHH M UX TPYAOEMKOCTh IIPUBE/ICHBI B TA0IHLE 5.

Ta6nnua 5— HpaKTI/I‘IeCKI/IC 3aHATHUA U UX TPYAOCMKOCTh

Ne
Ne Tembl npakTHYECKUX . | TpynoeMKkocTs, | pa3ziena
o ®DOpMBI TPAKTUYECKHUX 3AHATHI
n/n 3aHATHN (qac) JTUCLIMIT
JIHBI

VueOGHBIM IIaHOM He MPETYCMOTPEHO




| Bcero | |

4.4. JlaGopaTopHble 3aHATHS
TeMbI 1a60pPaTOPHBIX 3aHATUH U UX TPYAOSMKOCTb IIPUBE/ICHBI B TabIHIE 6.

Tabnuua 6 — JlabopatopHbie 3aHITHSI U UX TPYJOEMKOCTh

URL anpec 9K3EMIUIIPOB
B OuOMOTEKE
(xpome
ITEKTPOHHBIX
SK3EMIULIPOB)
https://www.intechopen.com/books/ Youngjoo Kim and Hyochoong Bang
introduction-and-implementations- “Introduction to Kalman Filter and Its
of-the-kalman-filter/introduction-to- Applications”, Intechopen.

kalman-filter-and-its-applications

2018

https://repositorio.ufsc.br/xmlui/
bitstream/handle/123456789/157266/
TCC_Hermann2015.pdf?sequence=1
&isAllowed=y

Hermann Luis Lebkuchen “Dynamic
Response and Pitch Damper Designfor
a Moderately Flexible, High-Aspect
RatioAircraft”, Hermann Luis

Ne
Ne HaumeHoBanue 1ab0paTopHBIX paboT Tpynoemxocts, | pasnena
n/n (gac) IUCILUIT
JIMHBI
CemecTp 2
1 Co3pnaHue npeacTaBieHus paboTh IIaHEpa B 8 1-2
NIPOCTPAHCTBE COCTOSIHUI.
2 | Hacrtpolika JIMHEHHOTO aBTONUIIOTA, CUMYJISILIMS M OLICHKA 9 3-5
XapaKTEePUCTHUK.
Bcero 17

4.5. KypcoBoe npoekTrpoBaHue/ BBIMTOIHEHHE KYPCOBO# pabOThI
V4eOHbIM MIIaHOM HE MPEYCMOTPEHO

4.6. CamocTrosTenbHasi paboTa 00y4arOIIIXCst
Bujibl caMOCTOSITENILHON pabOThI U €€ TPYJ0eMKOCTb NPUBEICHBI B TaduIe 7.

Tabnuua 7 — Buisl caMocTOsITeNbHON paboThl M €€ TPYJ0eMKOCTh

. Bcero, | Cemectp 3,
Bupn camocrositesnbHON paboTh
qac qac
1 2 3
H3yueHue TeopeTHiecKoro MaTepuania
70 70
guctumHsl (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroroBka K TeKylieMy KOHTPOIIIO 70 70
ycneBaemoctu (TKY)
Jomaniaee 3aganue (/13)
KonTpousbHble paboTsl 3a04HuKoB (KP3)
IToaroroBka K MpoOMeEKyTOUHOM 6 6
arrectaryi (I1A)
Bceero: 146 146

5. Ilepeuenp yueOHO-METOAUUECKOrO 00ECIEUEHUS
IUTSL CAMOCTOSITEIIEHOM PaboThl 00yJYArOIIMXCS IO TUCIUILTHHE (MO/IYIIIO)
Y4eOHO-MeTOANYECKHEe MaTepHalbl Ui CAMOCTOSTENBHONH paboThl 00YYAIOMIMXCS YKa3aHbI B
ma. 7-11.

6. IlepedeHb MEUATHBIX U AJIEKTPOHHBIX YYEOHBIX U3AaHUH
IlepeueHp neyaTHBIX M AIEKTPOHHBIX YUEOHBIX U3AaHUN IPUBEICH B TabnuIe 8.
Tabnuia 8— [lepeueHpb neYaTHBIX M JICKTPOHHBIX yueOHbIX H3IaHUI

LebkuchenDynamic Response and
Pitch Damper Designfor a Moderately
Flexible, High-Aspect RatioAircraft,
Joinville, 2015.

https://www.sciencedirect.com/ Sciencedirect “Longitudinal Mode”,
topics/computer-science/longitudinal- 2018.
mode

7. TlepedeHb dIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
HH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
IepeueHnb INEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB nH(OpPMaIHOHHO-
TENICKOMMYHHUKAMOHHON ceTH «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHMS JUCIUILIMHBI
npuBeieH B Tabmuue 9.

Tabmuna 9 — IlepeueHb 9IEKTPOHHBIX O0Opa30BATENBHBIX PECYPCOB HH(POPMALOHHO-
TEJICKOMMYHHUKAIIMOHHOHU cetn «HTepHeT»
URL agnpec HanmenoBanue

https://www.python.org/ | I[lnardopma pazpaborku Ha si3pike Python

8. IlepedeHb HHPOPMAIMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp MmPOrpaMMHOTO OOECIEYEHHS, HCIOIB3yEMOr0 MPU OCYIIECTBICHUU
00pa30BaTeIbHOrO MPOoLecca MO JUCLMILTHHE.
[lepeuens ucnoap3yeMoro NporpaMMHOro odecrieueHus npezcrasiieH B Tadauue 10.

Tabnuia 10— [epeuerp mporpaMMHOro obecreueHus

Ne ni/mt HaumenoBanue

He npenycmotpeno

8.2. Ilepeuyens MH(POPMALMOHHO-CIIPABOYHBIX CHCTEM,UCIIONB3YEMbIX npu
OCYIIECTBICHHH 00Pa30BaTEILHOTO MPOIIECCa M0 AUCIUIUINHE

Ilepeuenp wHCHONB3yeMBbIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEACTAaBICH B
Tabmure 11.

Tabauua 11— Ilepeuenb HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne ni/mt HaumenoBanue

| udp/ bubamnorpaduueckas ccbiika | Komauecrso

He npenycmotpeno




9. MarepuanbHO-TeXHUYECKas 0a3a
CocTaB  MarepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOIMMOM I  OCYILIECTBICHUS
00pa30BaTeIbHOrO MpoIiecca Mo JUCLHILTHHE, IPEACTaBIeH B Tabnuuel2.

Tabmuna 12 — CocraB MaTepuaIbHO-TEXHUYECKOW 0a3bl

OrieHKa KOMIIETEHIN

XapakTteprcTiKa c(hOpMHPOBAHHBIX KOMIIETCHIIVI
5-Ga/uTbHas IKaIa paKTep bopmp

Ne HaumeHoBaHHe cOCTaBHOW YacTu Howmep ayauropuun
/o MaTepUalibHO-TEXHUIECKOW 0a3bI (TIpr HEOOXOIUMOCTH )

— c1a00 apryMeHTHPYET HayuHbIE TTOJI0XKSHUS;
— 3aTpyAHseTcs B (OPMYIUPOBAHUH BEIBOAOB U 0000ICHHUIT;
— YaCTUYHO BJIAJIEET CUCTEMOH CNENHaTU3UPOBAHHbBIX TOHATHH.

JleximonHast aytuTOpHs

2 | MynpTuMeauiiHas IEKIIMOHHAS ayAUTOPHS

10. OueHoYHBIE CpeaCTBA VIS IPOBEICHUS IPOMEKYTOUHON aTTECTALNH
10.1. CocTaB OIICHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEKYTOYHOH AaTTeCTaluu
oOy4aronmxcs o JUCHUIUIMHE NPUBEIeH B Taduie 13.
Ta6nuua 13 — CoctaB OLIEHOYHBIX CPEJCTB IS TPOBECHHUS TPOMEKYTOUHOMN aTTECTAIMN

— 00yvarouMiicsi He YCBOWJ 3HAYMTENIBHOW YacTH IMPOrPaMMHOrO
MaTepuaa,

— IOMyCKaeT  CYyNIECTBCHHBbIE  OMIMOKM W  HETOYHOCTH  IPH
paccMoTpeHnH po0IIeM B KOHKPETHOM HalpaBJIeHUH;

— WCTBITHIBACT TPY/JHOCTH B PAKTHIECKOM MPHUMEHEHHH 3HAHUIA,

— HE MOXXET apryMEHTUPOBATh HAY4YHBIC ITOJIOXKEHHS;

— He (OPMYJIMPYET BBIBOJOB U 0000IICHUH.

«HCYIOBJIICTBOPUTEIILHO»
«HEC 3a4TCHO»

Bun HpOMC}I(yTO‘IHOﬁ aTTéCTalun HepequL OLICHOYHBIX CPECACTB

10.3. TuUoOBbIE KOHTPOJIBbHBIC 33/IAHHUSI UITH HHBIC MATEPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa MpejcTaBieHbl B Tabmuie 15.

Tabmnuia 15 — Borpocsr (3aaun) asst 5K3aMeHa

DK3aMeH CIICOK BOIIPOCOB K 3K3aMCHY;
TecThl.

10.2. B kauectBe KpUTEpHEB OLIEHKM YPOBHS COHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIETeHIUI 00ydaromuMucs NpUMeHsieTcst 5-0ajulbHas 1LIKana OLEHKH C)OpMUPOBAHHOCTH
KOMIIETCHIIMH, KOTOpask mpuBeeHa B Tabnuiie 14. B TeyeHne cemecTpa MOXET HCIIOIb30BATHCS
100-0ayutbHast  mKaja — MOAYJBbHO-PEHTMHIOBOM ~ CHCTE€Mbl  YHHBEpCHTETa,  IpaBHia
HCIOIB30BaHUsA KOTOPOif, YCTAHOBIICHBI COOTBETCTBYIONIUM JIOKAIbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu orieHKH ypoBHs ¢()OpMUPOBAHHOCTH KOMIICTCHITHI

OlieHKa KOMIIETEHLIN

XapaxrepucTrKa chOPMUPOBAHHBIX KOMITCTEHIIHIA
S-OautbHas IIKaIa pAKTep bop

— oOyuaromuiics IayOOKO M BCECTOPOHHE YCBOMJ IIPOrpaMMHBII
MaTepuat;

— YBEPEHHO, JIOTUYHO, IOCJIEJ0BATEILHO U IPAMOTHO €0 M3J1araeT;

— ONMpasch Ha 3HAHUA OCHOBHOH M [ONONHUTENIBHOH JHTEPaTypBl,

«OTIIIHOY o
GAUTCHOY TECHO NPHBS3BIBACT YCBOCHHBIE HAYYHBIC MOJIOKEHUS C PAKTUYECKON
JIeSITeNIbHOCTBIO HaIlpaBIICHNUS,
— yMeJ10 000CHOBBIBAET M aPIYMEHTHPYET BbIBUIaeMble UM HJICH;
— JIeTIaeT BBIBOJIBI U 0O0OOIICHUS;
— cBOOOJTHO BIIAJICET CHCTEMOM CIIeMATN3UPOBAHHBIX HOHATHIL.
— 00yJaroNHMiACs TBEPJO YCBOWI IPOTPAMMHbBII MaTepHall, TPaMOTHO H
[0 CyNIECTBY W3JaracT €ro, ONHPasch Ha 3HAaHUS OCHOBHOM
JIUTEPATYPBI;
«XOpOmIon — HE JIONTyCKAaeT CYIIECTBEHHBIX HETOYHOCTEIA;

— YBS3BIBACT YCBOCHHBIC 3HAHUS C IPAKTHYECKOH JESITEIbHOCTHIO
HAIpaBJICHUS;

— apryMEHTHPYET HayuHbIC ITOJI0KCHUS,

— JIEJIaeT BLIBOJILI U 0000IIEHNS;

— BJIQJICET CUCTEMOM CIICHUATM3MPOBAHHBIX OHSITHIA.

<«Ga4YTCHO»

Ne i/t [lepeuens Bompocos (3a1a4) U1l SK3aMeHA
1 IIpouecc pa3pabOTKH MOTHONW MOJIENHN peaJbHOTO CaMojeTa
2 OmnpeneneHne TOYKH PABHOBECHS JUIS TOPH30HTAIBHOTO ITOJIeTa
3 HccnenoBanue npoioJIbHOTO ABHYKECHHS
4 YnpoueHHas NpofoJbHas MOJIeIb camolieTa
5 IIpouecc 60KOBOro ABMIKEHHS caMmoJieTa
6 YnpouieHHas MOziesIb GOKOBOI'O JIBUKEHHs camolieTa
7 Vcuucnenne nmpeacTaBiaeHUs U MEPEAATOYHBIX (QYHKIHI B TPOCTPAHCTBE
COCTOSIHUH
8 Oco0eHHOCTH KOPOTKOIIEPUOAHBIX U KOJIEOATEIbHBIX MO
9 PexuM roinaHackoro KpeHa
10 Pexxum kpena
11 Pexum crimpalibHbIX KOeOaH i
12 3aKoH ynpaBieHUs
13 OrneHKa XapaKTEPUCTHK IO CKOPOCTH BPALICHHUsI, YACTOTE BPAILICHHS
14 Jemndep tanraxa
15 Pexxum ynep:kaHust BEICOTBI
16 Pexxum yaeprkanus yria TpaeKTOPHH MOJIeTa
17 Pekum cMeHbI BBICOTBI
18 BrIBo 3aK0HA ynIpaBlIeHHsI
19 BokoBoe peryanpoBaHue U COrJIacOBaHHBINA OBOPOT
20 PunpTp Kanmana
21 JIunelinpli KBaApaTHUHBIN PETryJIsSTOp
Bomnpocs! (3agaun) st 3auera / aud¢. 3ayera npeacTasieHs! B Tabnuie 16.
Tabnuia 16 — Bompocst (3amaun) asist 3auera / mudd. 3auera
Ne i/ INepeyeHs BOIPOCOB (3aa4) s 3aueta / qud¢. 3agera
Y4eOHBIM IUIAHOM HE MPEAYCMOTPEHO

— oOyuaronuiicss yCBOMI TOJIBKO OCHOBHOM IPOrpaMMHbIH MaTepHall,
[0 CYIIECTBY H3JaraeT ero, ONMpasch Ha 3HAHHUA TOJBKO OCHOBHOI
«YJIOBJICTBOPUTEIILHOY | JTUTEPATyPBI;

«3AUTEHO» — JIOIyCKAeT HECYIECTBEHHbIE OLIMOKU U HETOYHOCTH;
— UCHBITBIBAET 3aTPyJHEHHA B NPAKTHYECKOM INPUMEHEHHH 3HAHHUH
HAIPABJICHUS;

Ilepeuerp TeM [ KypCOBOTO IPOCKTUPOBAHHS/BBIOIHEHHUS KypCOBOH paboThI
npeAcTaBieHsl B Tabiuie 17.
Tabmuma 17 — [lepedeHs TeM U1 KypCcOBOTO IIPOSKTHPOBAHNUS/BBIIIOJIHEHNUS] KYPCOBOH paboThI

No /i [IpumepHBIi TIepedeHb TeM JJIsi KypCOBOTO MPOSKTHPOBAHUS/BBITOTHEHUS
- KypCOBOH paboThI




‘ VYueOGHBIM IUIAHOM HE NPEeyCMOTPEHO

Bonpocsl Ui mpoBeAEHUs IMPOMEKYTOYHOW aTTECTAllMM B BHAE TECTUPOBAHUS
npezacTaBieHbl B Tabuie 18.

Tabauua 18 — IIpumepHslii nepeyeHb BONPOCOB JJIsl TECTOB

Ne n/n [IpuMepHbIii IepedeHb BONPOCOB Il TECTOB

Onucanue MOJTHON MOJIEIH pC€ajibHOI'O caMOoJIETa

Onpe;{enel—me TOYKU paBHOBECHUS IJI TOPU3OHTAJIBLHOI'O I10JICTa

VYuporeHHas Mojiesib 00OKOBOTO JIBHXKCHHSI CaMoJIeTa

Pexxum romanickoro Kpena

Pexxum kpena

Pexxum crimpanbHbIX KoseOaHui

3aKoH yInpaBiIeHHs

XRQ[(N [N [ (WIN[—

OHCHKa XapaKTECPUCTHUK IO CKOPOCTHU BpalllICHUA, YACTOTE BpallICHUA

N}

Pexum YACPKaHUA BBICOTHI

—
(=]

PexxuM ynepkaHus yriia TpPaeKTOpUH HOJIeTa

—
—_—

PexxuM CMEHBI BBICOTHI

—
[\

BriBo 3aK0HA yrIpaBIeHUs

—_
W

BokoBoe perynupoBaHue U COrJIaCOBaHHBIN MOBOPOT

IlepedyeHbp TeM KOHTPOJIBHBIX PabOT MO IUCHMILUIMHE OOYYaoIMXCs 3a04HOM (opMbI
00y4eHus, IpeICTaBIeHbI B Tabmuie 19.

Tabnuna 19 — [lepeyeHb KOHTPOJIBHBIX padOT

Ne n/n [lepeueHb KOHTPOJIBHBIX PadOT

He npexycmoTpeHo

10.4. Meroauueckue  MaTepuanbl,  ONPEAENAIONME  IPOLEAYPbl  OLEHUBAHMS
HMHIUKATOPOB, XapaKTePU3YIOIIUX STambl (OPMUPOBAHHMSA KOMIICTEHILHH, COZEpXKaTcs B
JIOKAJIbHBIX HOpPMAaTUBHBIX aktax ['YAII, pernamMeHTHpyIOLMX MOPAIOK U IPOLEAYPY
MIPOBEJIEHUSI TEKYILETr0 KOHTPOJIs YCIEBAEMOCTU U MPOMEXKYTOYHON aTTECTAMU 00y4YaromuXxcs
I'VAIL

11. Metonuueckue YKa3aHus AJ1s1 06yqa}0mnxca 110 OCBOCHHUIO JUCIHUIIIMHBL

11.1. Meropuueckue yka3aHus Juis OOy4alOI[UXCS 110 OCBOGHHIO JICKLIMOHHOTO
MarepHana.

OCHOBHOE Ha3HAYeHUE JIEKIMOHHOIO MaTrepuana — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOoKoe U sICHOE M3JI0KeHHe yueOHoro marepuana. HasHaueHue coBpeMEHHOH JeKIMU B
paMKax AMCLUMIUIMHBI HE B TOM, YTOOBI MOJYYUTbh BCIO MHGOPMALHUIO 1O TeMe, & B OCBOCHHHU
(GyHIaMEHTANbHBIX MNpPOOJEeM AWUCLUIUIMHBL, METOAOB HAy4yHOro IIO3HAHUS, HOBeHIINX
JOCTIDKEHUI Hay4yHOM MbIcid. B yueGHOM mpolecce JIeKUus BBIIOIHSAET METOAOJIOTHYECKYIO,
OpraHu3alHOHHYI0 U HH(opMaunoHHyto (yHKuuu. JIekius packpblBaeT MOHATUHHBINA anmapat
KOHKPETHOI 00nacTu 3HaHus, e€ NpoOieMbl, JaeT LEeJIbHOE IMPEICTaBICHHE O AUCLUILUIUHE,
MOKa3bIBAET B3aUMOCBS3b C JPYTUMHU JTUCIUILTMHAMH.

[InanupyemMble pe3yabTaThl IPY OCBOCHUH 00YYaIOIMMKCS JSKIIMOHHOIO MaTepuana;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONpeessieTcs IeJIeBOi YCTAaHOBKOM K Ka)K10i1 KOHKPETHON TeMe;

—  IIOJIyY€HHE OIbITa TBOPUECKON pabOThl COBMECTHO C MPEINOaBATENIEM;

— pas3BuTHe NpPOPECCHOHATBHO-JAETOBBIX  KAuecTB, JIIOOBM K  NpeAMeTy |
CaMOCTOSATEIBHOTO TBOPUECKOTO MBILLICHHS.

— MOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HEOOXO0AUMOTO JJIsi CAMOCTOSTEIILHOM PaboThI;

— TMOJNydYeHHe 3HAHUKH O COBPEMEHHOM YPOBHE Da3BUTHS HAyKH W TCXHUKH H O
MIPOTHO3€ UX Pa3BUTHs HA OJMKANILINE TOMBI;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepHan (BBLACIATH TJIABHBIC MBICIH U
MOJIOKEHHS, TPUXOJUTh K KOHKPETHBIM  BBIBOJIAM, MOBTOPATH HMX B  Pa3IMYHBIX
(opmynupoBkax);

— MOJyYeHHEe TOYHOTO MOHMMAHHUS BCEX HEOOXOANMBIX TEPMUHOB U TTOHSTHH.

JlexMOHHBI MaTepuad MOXET CONPOBOXKAATHCS JEMOHCTpAled ClaioB U
UCIIOJIL30BAHMEM PA3JaTOYHOr0 Marepualia IMpH [POBEICHUU KOPOTKHMX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHSI OT/ACIbHBIX TEMATHK T10 JUCLHIUINHE.

CTpyKTypa IpeIoCcTaBACHHS JICKIIMOHHOTO MaTepraa:

— Mpe3eHTAlMH B JIEKTPOHHOU hopme;

—  WHIUBHIyalbHbBIC KOHCYJIbTALIUH.

11.2. Meroauueckue ykasaHus Ui OOy4YalOLIMXCSl MO BBINOJHEHHIO JabOpaTOPHBIX
pabor

B xozme BbINONHEHUs J1abOPAaTOPHBIX pabOT OOydYaroIuiics MOKCH YIIYyOUTh H
3aKpENHTh 3HAHUS, IPAKTUYCCKHUE HABBIKH, OBIANCTh COBPEMCHHON METOIUKOW M TEXHHKOM
9KCIIEPUMEHTAa B COOTBETCTBHUM C KBAIM(HMKALMOHHON XapaKTEePUCTUKOH o0Oydaromerocs.
BrinonHeHHe 1a00paTOPHBIX PaboT COCTOMT M3 IKCHEPHUMEHTAIBHO-IPAKTUYECKOM, pacueTHo-
AHAIUTHYECKON YacTe U KOHTPOJIBHBIX MEPOIPUSTHIA.

BeinonHeHue 1a00paToOpHBIX PabOT 00ydaroUIMMCs SIBISIETCS HEOTHEMJIEMOW YacTbhiO
U3y4YCHHS JUCLUIUIMHBL, ONpeAeNiieMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpEICTBaM,
00eCeunBAIOIINM PELICHHE CIISTYIOIMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCJIEIOBAaHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
n3y4aeMbIX B paMKax JAQHHOH AMCLUIINHBL

— 3aKpeIUVIeHHEe, Pa3BUTHE M JETalM3allus TEOPETHYECKMX 3HAHMH, MOJYYCHHBIX Ha
JICKLSIX;

— HOJyYeHHEe HOBOW MH(OPMALNH 10 N3y4aeMOil AUCIMILIHNHE,

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSATENIbHOH  paboThl ¢ J1a0OpaTOpHBIM
000pyn0BaHHEM U IPUOOPAMHU.

3ananue u TpeOOBaHUS K IPOBEACHUIO 1a00PATOPHBIX PAdOT
3ananue Ha JabopaTopHBIE PabOTHI BHIOMPAETCS WHIWBHIYAJIBHO IPEHNOAABATEIEM H

COrJIaCOBBIBACTCS CO CTYACHTAMH WHAWBUIYaIbHO.

CrpykTypa 1 ¢opMma oTdera 0 1abopaTopHOit paboTe

OTyer 00513aTeTbHO JOIKEH COCTOSTh M3 CICAYIOIINX MyHKTOB:
1) TurynbHbId qHCT

2) OmmcaHue MOCTaBICHHON 3a/1a9K

3) Omnucanue peanu3anuy 3a1a4u

4) Pesynbrarsl paboTa 110 NpOrpaMMHPOBAHUIO

5) PesynbraThl CHMYIISALIAN

6) BsiBobI 0 paboTe

TpeboBanus Kk 0hOPMICHUIO OTYETa O JIabopaTOpHOM paboTe
Otuer nomkeH ObiTh 0opmieH B cootBercTBuu ¢ I'OCT, no o0beMy He mpessimaTh 40
JIUCTOB.

11.3. Meroandeckue ykazaHHs Ul 00YYarOIIUXCS MO TPOXOXKACHUIO CAMOCTOSITEIbHON
paboTel



B x0/ie BBINOJIHEHUSI CAMOCTOSITENILHON pabOoThI, 00y4aromMiicsi BHIIOIHACT paboTy IO
3aAHUI0 M TIPH METOIMWYECCKOM PYKOBOJCTBE MPENOaBateisi, HO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jnst oOyuaromuxcst 1o 3a04HOM (opMe OOyuYeHHsI, caMOCTOsITeNIbHas padoTa MOKeT
BKJIFOUATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mpouecce BBINOJIHCHUS CaMOCTOSATENBHOI padoThl, y obydaromerocst Gopmupyercs
1esecoobpasHoe IaHUPOBaHHE Paboyero BPEMEHH, KOTOPOE TTO3BOJISIET MM Pa3BUBATh YMEHHS
1 HAaBBIKM B YCBOCHHH M CHCTEMAaTH3alLMH HPHOOPETAEMBbIX 3HAHHUI, 00ECIeYnBACT BBICOKHI
YPOBEHb YCHEBAEGMOCTH B MEpHOJ OOYYEHHS, MOMOTaeT MOJYYUTh HABBIKU IOBBILICHUS
MpoQeCcCHOHATBHOTO YPOBHSI.

MeToMYeCKUMH ~ MaTepuajaMH,  HalpaBisIOIMMH  CaMOCTOSTENIbHYI0 — paboTy
00Y4arOLIUXCS SIBIISIOTCSL:

—  y4eOHO-METOANYECKUI MaTepual o JUCLHUILIHHE;

—  METOJMYECKHE YKa3aHHs [0 BBIMOJHEHHUIO KOHTPOJBHBIX paboT (i 00ydarommxcst
0 3a09HOU (popMe 00yUCHUs).

11.4. Meroguueckne yka3aHUs JUIS OOYYalOIMXCS 110 MPOXOXKICHUIO TEKYILETo
KOHTPOJIS yCTIEBAEMOCTH.

Texymuii KOHTPOJIb YyCHEBAEMOCTH IPEIyCMaTpUBAeT KOHTPOJb KauecTBa 3HAHUM
oOyJarommxcs, OCyIIECTBIIIEMOr0 B TEUYCHNE CEMECTpa C IEIbI0 OLCHUBAHUS XO/a OCBOCHUS
JUCHUIIIHHBI.

11.5. Meroauueckue yka3aHusl sl OOYYAIOIIMXCSI 10 MPOXO0XKICHUIO MPOMEKYTOYHOM
aTTecTalHN.

IIpomexxyTouHas  aTrectanus  OOY4YalOIIMXCS  NpPEIyCMaTpUBAaET  OLICHUBAHUE
MPOMEXYTOYHBIX U OKOHYATEIbHBIX PE3yJbTaTOB 00y4YeHHs MO AucuuIUIMHe. OHa BKIIOYAeT B
ceost:

— ok3aMeH — (opMa OUCHKM 3HAHMH, MOJIyYEHHBIX OOYYalOIMMCS B IpoLecce
W3y4YeHUs] BCEH TUCLUILIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSITEIBHON paboThI, CIOCOOHOCTH
NPUMEHATh WX I PEIICHUs] MNPaKTUYeCKuX 3ajad. OK3aMeH MPOBOJUTCS B HEPUOL
9K3aMEHAIIMOHHON CECCHM M 3aBEpIIAeTCSl ATTECTALMOHHOM OLEHKOH «OTIMYHO», «XOPOLIO»,
«yIIOBIICTBOPHUTEIILHOY, «HEYJOBICTBOPUTEIHHOY.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




