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AHHOTaUs

HucuumnuHa «OKcIulyatanuss OeCHIIOTHBIX aBUAIMOHHBIX CHCTEM)» BXOJUT B
0o0pa3oBaTeNbHYI0 MPOTpaMMy BEICIIETO0 OOpa3oBaHUS — TporpamMmy OakamaBpuara IO
HarpaBjeHUI0 MoAroToBKH/ crienuanbHOCTH 23.03.01 «TexHomorus TpaHCIOPTHBIX MPOIIECCOBY
HarpaBJIeHHOCTH «OpraHu3anus IepeBO30K U YIPABJICHUE B €AMHOM TPAHCIIOPTHOU CUCTEME.
Hucnurmuna peanusyercs kadempoit «Nel2y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[TK-7 «3kcruryaTanus 0€CIIUIOTHBIX aBUAITMOHHBIX CHCTEM))

Conepkanue NUCHMIUIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3AHHBIX C YIPABICHUEM U
SKCIUTyaTallMeld, TEXHUYECKUM OOCITY)KMBAaHHEM, HACTPOWKOW OECIMIOTHOW aBUAIMOHHOM
CUCTEMBI, IPUMEHEHUSI TEXHUUECKUX CPEACTB i 00OPYIOBAHMSI, UCIIOJIb3yEeMbIX IS YIIPABICHUS
M0JIeTOM OECHUIIOTHOTO JIETATEIBHOTO alapara MyJIbTUPOTOPHOTO TUIIA, pa3paboTKU pelieHui
B 00JacTH TPOTpaMMHUPOBAaHUS ABTOHOMHOTO TIOJIeTa, pPa3pabOTKH TMPOEKTOB B cdepe
A’POJIOTHCTUKH.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3AIHA
yueOHOro Tmpolecca: JEKIUH, MpaKTHUYecKue paboThl, caMocToATeldbHas paboTa CTYACHTA,
KOHCYJIbTAIINH.

[IporpaMMoil NUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOUIME BHUABI KOHTPOIS: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOTHAS aTTECTAIUs B (hOpME DK3aMEHA.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBNseT 3 3aueTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenogaBaHus JUCITUTUTMHBI

Ilenpto mpenojaBaHus IUCUUILIMHBI «OKCIUTyaTaluss OECHMIIOTHBIX aBUAlMOHHBIX
CUCTEM) SIBIISIETCA !

1. Tlonyuenue 3HaHMH B OOJACTH SKCIUTyaTallud OECHMIOTHBIX ABUAILMOHHBIX CUCTEM
MYJIBTUPOTOPHOTO THIIA, 3HAHUN KOHCTPYKIIUH U 0COOEHHOCTEH HACTPOUKH;

2. llonydeHue NpakTUYECKOTro HaBblKa pabOThI B IPUKIIAJAHBIX HHPOPMALMOHHBIX CUCTEM U
pelieHus 3a1a4u MporpaMMUpPOBaHuUs JIpoHa (KBaJPOKONTEpa) HA OCHOBE MCIIOJIb30BAHUS SI3bIKA
nporpamMupoBanus Python Programming Language;

3. TlomydeHue MpaKkTHYECKUX HABBIKOB JJISl PEIICHUS 3a/1a4 aBTOHOMHOT'O MTUJIOTUPOBAHMS,

4. 3HakoMCTBO ¢ TeXHHYECKUM ONHUCAHUEM KOMIIETEHLUHU «DKCIUTyaTalusi OeCIMIOTHBIX
aBuanoHHbIX cuctem» APHII Poccus;

5. 3HAaKOMCTBO C MOJYJSIMM U KOHKYPCHBIMHU 33JIaHUSIMU KOMIETEHIUH «ODKCILTyaTalus
OecniunoTHbIX aBHaUMOHHBIX cucteM» APHII Poccust st yHUBEPCUTETCKMX HaIlpaBlICHUN
MIOATOTOBKU U y4aCTHsI B MEKBY30BCKUX YEMIIMOHATAX.

6. IlomydeHue 3HAHWH B pEIICHUH MPAKTHUECKUX 3a1a4 Ha ocHoBe BAC 11 TpaHCHIOPTHOI
cdepsl, a3pOJIOTUCTUKH.

1.2. JlucummiwHa BXOAUT B  COCTaB  4YacTH, (HOpMUPYEeMOH  y4aCTHUKaAMHU
00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (l1ajee —
OI1 BO).

1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IIaHupyeMbIMH pesynbratamu ocBoenust OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYYAIOIIUIACSA JAODKEH 00Ja/1aTh CIICTyIOIUMU
KOMIICTCHIIMSIMUA WJTH UX Y4acTsMH. KOMIeTeHIIMM M WHAMKATOPHI UX JOCTHKCHHS TIPUBEICHBI B
tabnue 1.

Tabnuna 1 — [lepeuens KOMIETeHIINI U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymnma) Kon n Ko 1 HauMeHOBaHME HHIMKATOPA JOCTUKEHUS
HAaMMEHOBAHUE

KOMIICTCHIIU KOMIICTCHIIN U
KOMIICTCHIIUN

[1K-7.3.1 3HaTh TeHAEHIIMU Pa3BUTHUS OTPACIIU
OECIUIOTHBIX aBUAIMOHHBIX CUCTEM
MPUMEHUTEIBHO K TPAHCIIOPTY, BKIIIOYAIOIIUE
HOBBIE MaTepUAJIbl, METO/IbI, MOJEIH U
TEXHOJIOTHH

[1K-7.3.2 3HaTh KOHCTPYKIIHIO OCCITMIOTHOM
aBUALIMOHHOM CUCTEMBI, KaK CI0KHON
TEXHUYECKON CUCTEMBI, U PUHITUTIBI

[1K-7 (bYHKIIMOHUPOBAHUS

OKCIuTyaTanus [TK-7.3.3 3HaTh MOJEIN U METObI MOCTPOCHUS
O€CIUIOTHBIX MOJIETHBIX 33JJaHUM BHYTPU IMOMELIEHU
aBHUAIIMOHHBIX I1K-7.3.4 3HaTH TEXHOJIOTHIO HaBUTAIIUU
CUCTEM O€CMUIOTHON aBHAIIMOHHOW CUCTEMBI BHYTPHU
MOMEILEHUS

I1K-7.3.5 3HaTh OCHOBHBIE MOAYJIN U TEXHUYECKOE
OMKCaHWEe KOMIETEHIINN OYyIIero
"DKcrutyaranusi OECIMIOTHBIX aBHAIIMOHHBIX
cucreM" podeccun OyayIiero

ITIK-7.Y.1 ymeTh BHOCUTb annapaTHble U
IIPOrpaMMHbIE HACTPOHKH, HEOOXOJUMBIE IS
s dhekTuBHON pabOTH OECTUIOTHOU

[TpodeccuonanbHble
KOMITETEHIIH




aBUAIlMOHHON CHUCTEMBI

I1K-7.Y .2 ymeTh ycTaHaBIMBaTh, HACTPAUBATh U
BHOCUTb KOPPEKTUPOBKU B MEXAHUUYECKHE,
AJIEKTpUYECKUE U ceHCOopHbIe cucteMbl BAC
[T1K-7.Y.3 yMeTb BBIOJHATH MPENOJIETHHIC
HACTPOMKHU U KanuOpOBKHU

[1K-7.B.1 B1ageTh HaBBIKAMHU TPOTPAMMHUPOBAHUS
ABTOHOMHOTO MOJIETa B OTPAHUYECHHOM
IIPOCTPAHCTBE B [IOMEILLIEHUU

[1K-7.B.2 BnajeTh HaBbIKaMHU BBITIOJIHEHHUE 3324
B aBTOHOMHOM pPEKHUME B TOM YHUCIIE
MIPUMEHHUTEIBHO K PEIICHUIO TPAHCTIOPTHBIX U
CHUCTEMHBIX 3a7a4

[1K-7.B.3 BnajeTh HaBbIKAMU [TOCTPOCHHUSI MOJIETA
4yepe3 KOHTPOJIbHBIE TOUKH

[1K-7.B.4 BnageTh HaBbIKaMU pabOTHI C
WH(pOPMAIIMOHHBIM 00ECIICYCHUEM,
MIPUMEHHUTEIHHO K TPOrPAMMHUPOBAHUIO
OECIIIOTHBIX aBHAITMOHHBIX CUCTEM

2. Mecro nucuurnHbl B cTpykType OI1
JucuummHa 6a3upyercsi Ha 3HAHMSIX, paHee MPHOOPETEHHBIX OOYUYAIOMIMMHUCS TPH W3Yy4EHHUH

CJICAYIOMUX TUCHUILIINH:

— Teopus TpaHCIOPTHBIX NPOLIECCOB U CUCTEM;
— I'mo6ansHbIe MHOOPMAIMOHHBIC TEXHOJIOTHH;

I'py3oBenenue;
— TpancnopTHas JOrUCTHKA.

3HaHMS, TIOJIyUEHHBIE TMpPU M3YYEHUM Marephaja JaHHOM JHCUMIUIMHBI, MMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHUE, TaK U UCIOIB3YIOTCS IPU U3YYEHUN OPYTUX TUCLHUILINH:

— HHTemnekTyanbHble TPAHCIIOPTHBIE CUCTEMBI

— TlpousBojacTBeHHas MpeATUILIIOMHas (IPaKTHUKa)

— BrinyckHas kBan(uKamonHas padboTa

3. OO0BEeM | TPYJTOEMKOCTh JUCIIUILTAHBI
JlanHbple 00 o01eM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJOB Y4eOHOMH
paboTHI 110 AUCLUHUIUIMHE (M paclpeieseHle 3TOM TPYyI0EMKOCTH M0 CEMECTpaM) MPEeACTaBIEHBI B

tabnure 2.
Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITUHBI
TpynoemMKocTh 1o
Bun yaeOHO# paboThI Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemKkocma ouCUuUnIUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npaxmuueckoil n0020moeKu 12 12
Ayoumopnuie 3anamus, BCEro vac. 20 20
B TOM YHCJIE:
nexiuu (JI), (dac) 8 8
npakTuueckue/cemunapckue 3anarus  (I13),
12 12
(gac)
nabopaTtopHubie paboTsl (JIP), (uac)




KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 9 9
CamocmosamenvHas paboma, Bcero (dac) 79 79
Buo npomescymounoit ammecmayuu:. 3ayer,
mudd. 3ager, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiiaM 1 BUAAM 3aHATUMN.
Pazaenpl, TeMBbI TUCITUTIIUHBI M KX TPYAOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILIHNHBI, UX TPYA0EMKOCTh

Pasesnbl, TEMBI AUCIUTLIHHEL Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 9
Pasmen 1. 1 4 15
Pasnen 2. 1 4 15
Pasmen 3. 1 4 15
Pasnen 4. 3 2 15
Paszen 5. 2 2 19
HUroro B cemectpe: 8 12 79
Hroro 8 12 0 0 79

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymei
npodecCHOHATBHOMN 1A TeNTbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOTI'O [UKJIA

Howmep o
Ha3Banue u copepxanue pa3JenoB U TeM JEKIIMOHHBIX 3aHATUI
paznena
1 [Ipencrasnenne komnerennuit APHII Poccus. Komnerentiun Bopnackumic B
['VAIIL. Onwucanue M MOAYNTH KOMIETEHIMH «DKCIUTyaTalusi OeCHMIOTHBIX
aBUAIIMOHHBIX cucTeMy. [IpuMeps! pemieHus 3a1a4 aBTOHOMHOTO YIIPABIICHHS
OCCIUIIOTHBIMU ABUAIIMOHHBIMH CHCTEMaMHU [UISI PEIICHHs] TPaHCIOPTHBIX
3a/1a4. 3HAKOMCTBO C JIa0OpaTopueil OECIIIIOTHRIX aBHAIMOHHBIX crctem M
I'VAIL
2 baszoBas teopus. MyneTukonrepsl. 13 wero cocrout kBanpokontep. JKemeszo

mynsTUKONTepoB. Pixhawk wu  mpommBka PX4. Hazemnoe IIO.
QGroundControl. Pexwumsl mnonera. Raspberry Pi. Kunesep. J[laTumkwy,
buibTpanus, peryanpoBanue. BzaumoieiicTBue KOMIIOHEHTOB.

3 [Tnatdopma Knesepa. O6pa3 mns RPi. ROS (o6mme monstus). [lakersr u
oubnmuoreka Krneepa. ABroHomHbIN moneT Kiesepa. Cumynsarop Knesepa.
Gazebo. Kommnanuu BITJIA B Poccun. Asponer HTU.

4 Mopenu 1 MEeTOIbI OCTPOCHHUS OJETHBIX 3a1anuil. KannOpoBka konrepa.
Onucanne ArUco-mMapkepos.
5 [Tonersl Ha peanbHOM KieBepe. Jlemonctpanus Optical Flow u pa3nuunbix

TUTIOB HAaBHTAlMU. ABTOHOMHOE MUJIOTUPOBAHKE OCCITUIOTHON aBUAIIMOHHOMN




\ cucremoil. [IporpaMMmupoBaHrie aBTOHOMHOTO TOJIETA.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHUILIE 5.

Tabmuua 5 — [IpakTryeckue 3aHATHS U UX TPYJOEMKOCTb

W3 Hux Ne
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4ecKuX | TpynoeMKOCTb, |IIPAaKTHUYECKOM |pasnena
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(dac) JIUHBI
Cemectp 9
AnmnapartHas [TpakTueckoe 4 1,2
1 | cocraBmsromias 3aHsATHE
OeCIUIOTHOM
aBUAIlMOHHOU
CHUCTEMOI
HNudopmarmo [TpakTHueckoe 4 2
2 | HHOEe  oOecrieycHHE 3aHSTHE
KBaJIpOKOIITEpa
Knesep
[Tporpammup [TpakTHueckoe 4 3,4
3 | oBaHme 3aHSTHE
KBaJIpOKoOIITEpa
Knesep
[Tporpammup [TpakTuyeckoe 4 3,45
4 | oBaHMEe aBTOHOMHOTO 3aHSTHE
moJieTa TP TTOMOIIH
Aruco-mMapkepos.
[Tonetsr B JIeTHOM
HCCIIEeIOBATENIbCKOM
nosne ['YAII
Bcero 12
4.4. JlabopaTopHbIE 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEEHBI B TabmuIle 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaunmenoBanme nabopaTopHbIx paboT TpynOEMKOCTS, | MPAKTHUECKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITOTHEHUE KYPCOBOM PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaronuxcs




Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uLe 7.

Ta6ymmma 7 — Bugbsl caMOCTOSTENBHOM pabOTHI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 9,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
70 70
nucuuriabl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 9 9
ycneBaemoctu (TKY)
Jomamnee 3amanue (J3)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka K mMpoOMeXyTOYHOU
arrectanuu (I1A)
Bcero: 79 79

5. IlepeueHs y4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MaTepPHaIIbl JUISI CAMOCTOSTEIbHONW PadOThl OOYYAIOLIMXCS YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Iudp bubnuorpaduueckas ccoiika / URL agpec KonnuecTtso
HK3EMIUTSIPOB
B OMOIMOTEKE
(kpome
3JIEKTPOHHBIX
9K3EMILISPOB)

629.735 | MaifopoB H.H. OcHOBBI aBTOHOMHOTO YIpaBjieHUs OECIUIOTHBIMU 30
E 50 AaBUAIIMOHHBIMH CHCTEMaMH IS PEIICHHUsS TPAHCIOPTHBIX 3a/1ad :
yuebHo-MeToaudeckoe nocobue / JI. B. Enenun, A. C. Koctun, H. H.
Maiiopos ; C.-Ilerep6. roc. yH-T a’poKOoCM. MPUOOPOCTPOCHHS. -
Cankr-IlerepOypr : M3a-so I'VAIL 2020. - 71 c.

629.7 Kapmosa, T.FO.  DxkcmyaTarusi 0€CIMIOTHBIX aBHAITHOHHBIX 3
K 26 cucteM : yuebHoe nmocooue / T. FO. Kapnora, A. C. Koctun, H. H.
Maiiopos ; pea. H. H. Maiiopos ; C.-IleTep0. roc. yH-T a9pOKOCM.
npubopoctpoenus. - Cankr-IletepOypr : Uzn-so I'YAIIL, 2021. - 169

C.
629.7 Koctun, A. C.  IlpakTuueckue peiieHust TPaHCIIOPTHBIX 33]a4 Ha 5
K 72 OCHOBE OECITMIIOTHBIX aBUAIIMOHHBIX CUCTEM : YI€OHO-METOANYECKOE

nocobue / A. C. Koctun, B. A. ®etucos, H. H. Maiiopos ; C.-
[Terepb. roc. yH-T a3pokocM. mpubdbopoctpoeHus. - Cankr-IlerepOypr
- M3n-Bo I'VAII, 2022. - 72 c.

656.7 TeXHOJIOTHH U METOJIBI MOJISITUPOBAHUS TTACCAKUPCKUX 60
M 14 MepEeBO30K Ha BO3aymHOM TpaHcnopre|[Tekcr] : yueOHOe




nocobue / H. H. Maitopos, B. A. ®etucos, A. H. I'aparox ; C.-
ITetepO. roc. yH-T a3pokocM. mpudopoctpoenus. - CII6. :M3n-Bo
['YAII, 2011. - 215c.

7. TlepeyeHb MEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHUKAIIMOHHOH ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL agpec HaumenoBanue

https://github.com/CopterExpress/clover | Mudopmarmonnsiii mopran CopterExpress/clover

8. Ilepeuenb MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEUEHUs, HCIOJIB3YEeMOTO TMPH OCYIIECTBICHUU
00pa30BaTeNIbHOTO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadumuie 10.

Ta6ymmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/ HaunmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenr UCHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCITUTUTHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 6a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOMN 0a3bl (pu HEOOXOMMOCTH)

1 | JlexuuoHHas ayauTopus

JlabopaTopus OGecriunoTHBIX aBuannoHHbIX cucteM U T'Y AIT

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI POMEKYTOYHON aTTeCTalluu

By npomexyToO4HOM aTTecTanun [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnmcok BOMPOCOB K IK3aMEHY;
TecThl.




10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YarONIUMUCS TMPUMEHSETCS S5-O0a/uThbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOW  CHCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAaJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakTepucThka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHad IIKaia PaKTep (bopvmp

— oOyuvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 H3JIaraer;

— ONMpasch Ha 3HAHUS OCHOBHOW M JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUS C MPAKTUYCCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 00OCHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX OHSITHH.

«OTIIMYHO»
<(Ga4YTCHO»

— 00y4Jaronuiicst TBEPI0 YCBOMII IIPOTPAMMHBIN MaTepuall, IpaMOTHO U
10 CYIIECTBY W3JIaraeT €ro, OIUpPasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIaJICET CUCTEMOM CTelnaIn3uPOBAHHBIX TOHSITUH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhl;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— MCTIBITBIBAET 3aTPyJHEHHUS B IMPAKTHUECKOM NPUMEHEHHWU 3HAHUMN
HaIpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 000OIIEHHUI;

— YaCTUYHO BJIAJICET CUCTEMOH CIIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— O0ydJaromuiics He YCBOWJI 3HAYUTEIHHOM YacTH MPOrPaMMHOTO
MaTepuaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTU  IpHU
paccMOTpeHHH po0sIeM B KOHKPETHOM HalpaBlIeHUH;

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM PUMEHEHNUHN 3HAHHA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OpMYIHPYET BHIBOJAOB M 0000IICHUH.

HCYIOBJIICTBOPUTCIILHO»
<«HC 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAITBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadumie 15.
Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

No Kon
1/ [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa UHIUKATOP
0| a

3amanue 1 Crenepupyiite ¢aiin kaptel npu nomou uHcTpyMmenra | [1K-7.3.1
genmap.py, COIJIaCHO XapaKTEepPUCTUKAM CYIIECTBYIOUIETO TOJS METOK.
BeimonnuTe B3meT Ha BBICOTY z=1.5, mepeMelnieHue KomTepa 1o




KOOpJMHATaM MOJIsi METOK, yKa3aHHBIM Ha puc. 1, rie HoMepamH yKaszaHa
OYEpEHOCTh TMPOJIETa KOHTPOJBHBIX TOYEK B CHUCTEME KOOpIUHAT
aruco_map, BO3BpaT B UCXOJIHYIO TOUKY U MOCAJIKY.

Nocagka

]

Banér o X

3az[aHne 2 Hammmwmre nporpamMmMy aBTOHOMHOTI'O ITIOJICTa COTJIACHO
CHGHYIOIHGﬁ ITOJICTHOM MHUCCHH, I'I€ YKa3aHa BbICOTA JIA ITPOJICTA

NpensTCcTBUA (pHC. 2).
E{— Mocanka

0.5m

= Banér

Puc. 2. Bapuant 3ananus

I1K-7.3.2

Knaccudukanms 6ecmuIoTHRIX aBUAIIMOHHBIX CUCTEM
[Tacnopt komnerenuuu 9bAC APHII Poccun

[1IK-7.3.3

Oco0eHHOCTH KBaJIpOKONTEPOB coex clover 4

I1K-7.3.4

HccnegoBaHue MOJIETHBIX PCKUMOB KBAAPOKOITCPA

I1K-7.3.5

PlRle N e

Pa3paboTka rpy30BOro mojaseca Jisl peHIeHHs 3a1a41
MHOTOaJIPECHOM TOCTAaBKH IPy30B HA OCHOBE OECITUIIOTHBIX
ABUALIMOHHBIX CUCTEM

I1IK-7.V.1

1. TlocTpoenue MoAenu MOJETHOTO 3aJaHus ISl MHOTOAIPECHOM
JIOCTaBKH IPY30B HA OCHOBE OECIMUIOTHBIX aBUAIMOHHBIX CUCTEM

[IK-7.Y .2




CormacHo BapuaHTy 3a7aHus u3 Taou. 1, pa3padoTaiite monernyto muccuro, B | [IK-7.Y.3
paMKax KOTOpOH KomTep OyAeT puCOBaTh OIpeNeNeHHylo (urypy c
33JIaHHOU [IBETOBOM MHAUKAILIUECH.
Tabnuma 1
BapHanTh! 3a/1aHHH
BapnanTt burypa L peT MEAHKATIEH
Ad CHHA
2 H1 Henrerii
3 Hé PrHoNeTORLIR
4 I SeneH kI
5 o2 Opa e nLiil
[£] Ch KpacHLiil
T PO SomoToi
] E5 ProNeTORLIR
=7 Hpacunril
10 3 Crunii
CornacHo BapuaHTy 3aJaHus U3 Tadi. 1, paspaboTaiite nonerHyro muccuio, B | [IK-7.B.1
pamMKax KOTOpOW KomTep OyIeT pHCOBaTh OINpEACICHHYI0 QUrypy ¢
3alaHHOHU IBE€CTOBOM MHJIUKAIINCHU.
Ta6auma 1
BapuanTe! 3aganui
BapnanT Durypa Ll peT HEAHKATNH
A4 CHHA
2 H1 Henrrrii
3 Hé ProNeTORLIR
4 I SeneH kI
5 o2 Opa e nLiil
[£] Ch KpacHLiil
T PO SomoToi
] E5 ProNeTORLIR
=7 Hpacunril
10 3 Crunii
CormacHo BapuaHTy 3aaHus u3 Taou. 1, pa3padoTaiite monernyto muccuro, B | [1K-7.B.2

paMKax KOTOpOW KomTep OyIeT pucOBaTh OIpeneieHHyl (urypy c
3aJJaHHOM [[BETOBOU MHIUKAIAEH.
Tabmuna 1




BapHanTh! 3a/1aHHH
BapnanTt burypa L peT MEAHKATIEH
1 Ad CHuEA
2 H1 Henrrii
3 Hb PHOMeTORRI
4 I SereHEIN
5 o2 Opa e nLiil
[£] Ch KpacHLiil
T PO SomoToil
] ES5 DHOTeTORLIR
=7 Hpacunril
10 3 Crunii
CornacHo BapuaHTy 3aqaHus U3 Tadi. 1, pazpaboTaiite monerHyo muccuto, B | [1K-7.B.3
pamMKax KOTOpOW KomTep OyIeT pHCOBaTh OINpEACICHHYI0 QUrypy c¢
3aJJaHHOM IIBETOBOM MHIWKAIICH.
Tabmuua 1
BapHauTh! 3414 HHH
BapnanT Durypa Ll peT HEAHKATNH
1 Ad CHuAl
2 M1 Henrrii
3 HE DHOTeTORLIR
4 I SereHEIN
5 o2 Opa e nLiil
[£] Ch KpacHLiil
T PO SomoToil
] ES5 DHOTeTORLIR
=7 Hpacunril
10 3 Crunii
B nonerHoit 30ue pazmeriensl QR-kozabl ¢ 3amm@poBanHbiM TekcToM. Bawm | [1IK-7.B.4
HE00X0UMO pa3paboTaTh MOJETHYIO MHUCCUIO M TPU MOMOIIM OHOIHOTEKH
pyZBar peanuzoBath uneHtudukanno QR-xonos. Bo Bpems BblnosHeHUs
MOJIETHOM MHUCCHUU JOJIKEH BBIBOAUTHCS PACIIO3HAHHBIN TEKCT B KOHCOJIb,
TaKKe CO3/1aTh OTYET ¢ pacro3HaHHbIMU QR-komamu B daiin source.txt.
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Ne mi/mm [Tepeuens BompocoB (3amav) 11 3aueta / nudd. 3auera Koz
WHINKATOpa
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

IlepeueHnp Tem [Uis KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

MpeICTaBICHBI B Ta0mwmie 17.
Tabnuna 17 — Ilepeyern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM paOOTHI

Ne i/t

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS
KypCOBO# pabOThI




‘ Y4eOHBIM MJIaHOM HE MPEIYCMOTPEHO

Bonpockl i1 npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JIsI TECTOB

Kon

Ne n/mt [IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa

Kaxk HaspiBaercs kBagpokonTep ¢ 610 Mmotropamu? *

a) Ilenrakomrep

b) Oxrokomnrep

c) Tpukonrep

d) T'ekcakomrep
UYro takoe "tanrax"? *

a) HaxksioH konTepa BII€BO-BIPABO

b) Bpamenue konTepa BOKpYyr coBeil OCH

C) Haxksion konrepa Briepea-Hasaj

d) HaGop ckopocTu
['71e pacrooKeHbl JaTYMKH, OTBCUYAIOIIUE 33 OMPEACTICHUE MTOT0KEHHS
KOmTepa B mpocTpancTee? *

a) B perymsrope 060poToB

b) B mnare pactpeneneHus muTaHus

C) B moserHOM KOHTpOJLIEpE

d) B mynbre pagroypaBicHUsI
Kakue akkymynstopsl 6biBatoT y BITJIA? *

a) Hukenb-kaaMueBbie

b) Jlutuit-nonumepHsie

€) CBHHIIOBO-KHCIIOTHBIC

d) Hukenb-MeTaI-ruapUIHbIC
[Ipu KakOM TUTIE COCAUHECHUS aKKYMYJISITOPOB HAMPSHKECHHUE
ckiaapiBaercs? *

a) IlocnemoBaTtenbHOE

b) IlapamiensHoe

¢) CwmemanHoe

d) 3amkHyTOC
Kak M0OXKHO NU3MEHUTH HATpaBJICHHE BPAIEHHUS OECKOJUIEKTOPHOTO
JBHraTens Ha konrepe? *

a) ITomensitp "+"m "-"

b) TlepenpormmnTh mIaty pacnpeaeieH s TUTaHuUsI

c) Ilomenste Mexay coboii 2 pa3HbIX MPOBOJIA
OTO HEBO3MOYKHO

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (hOPMBI
00ydYeHus, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

1. B nonetHoit 30He pa3Menienbl QR-koab! ¢ 3amm@poBaHHBIM TEKCTOM. Bam
HE0O0XO0MMO pa3paboTaTh MOJETHYIO MUCCHIO U MPU TTOMOIIN OMOIMOTEKH
pyZBar peanu3zoBatb uaentTudukanmo QR-kogoB. Bo BpeMs BbinonHeHUs
ITOJIETHOW MHUCCHH JTOJKEH BBIBOJAUTHCS PACIIO3HAHHBIN TEKCT B KOHCOJb, 4
TaKXe CO31aTh OTYET ¢ pacnio3HaHHBIMU QR-komgamu B daiin source.txt.




10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONUE  MPOLUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUMX dTanbl (OPMUPOBAHUS KOMIETCHLUH, COJIEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalli O00yJaromuxcs
I'VAIL

11. Meroauyeckue yKa3aHus I 00y4YarOIMUXCs 110 OCBOCHHIO JUCITUILIHHBI
Llenpt0 AWCHUIUIMHBI SIBISETCS — IMOJyYEHHE CTYJAEHTaMHU HEOOXOJUMBIX 3HAHHM,

YMEHUH ¥ HaBBIKOB B 00JacTH MPOTPaMMUPOBAHUS aBTOHOMHOTO TI0JIeTa OECIHMIIOTHOM
ABUAIIMOHHON CUCTEMOMH,

MeToauyeckue YyKa3aHusi AJsi  O0YYAKOIIMXCS MO OCBOEHHI) JIEKIHOHHOTO
MaTepuaJa

OcCHOBHOE Ha3HAYEHME JIEKLIIMOHHOTO MaTepuajiga — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
r1yOOKoe U sCHOE M3JI0)KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
byHaaMeHTaNbHBIX TPOOJEeM JUCHUIUIMHBI, METOJOB HAyYyHOTO IO3HAHHSA, HOBEWUIIHX
JOCTMD)KEHUI HaydHOH MbIciu. B yueOHOM mporiecce JeKIHs BBINOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIWH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar
KOHKPETHOW o0yiacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIITIMHAMM.

[Tnanupyemsl pe3yabTaThl P OCBOEHUH 00yUYarOIMMCs JIEKLIMOHHOTO MaTepuaa:

— TIOJIy4€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
OIPENENACTCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— IOJy4YEHHUE OIbITAa TBOPUECKOM pabOThl COBMECTHO C MPENoJaBaTeIeM;

— pa3BUTHE npo¢eccuOHaTbHO—/1€TI0BBIX Ka4eCTB, JTr00BU K npeaMery U
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TIOSIBJICHHE HEOOXOIMMOT0 HHTEpeca, HEOOXOIUMOTO JUIsl CAMOCTOSITETLHOM paOOTHI;

— TIOJIy4€HHE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHS HayKU U TEXHHUKHU U O MPOTHO3E UX
pa3BUTHS Ha OM>Kaiime rojsl;

— HayuyuTCs METOAMYECKH o00pabaTbiBaTh Marepuasl (BBLACNATh TIJIABHBIE MBICIU U
MOJIOKEHHS, TPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSITH WX B Pa3IMYHBIX
bopmynupoBKax);

— TMOJIy4€HHE TOYHOTO MOHUMAaHUs BCEX HEOOXOJUMBIX TEPMUHOB U MOHSITHH.
JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpAalMed CIaifoB U

UCTOJIb30BAaHUEM DPA3aTOYHOI0 MaTepualla IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/IETbHBIX TEMATHUK 110 TUCHUIUINHE.
CrpyKTypa npe1ocTaBiIeHUs JIEKIIMOHHOTO MaTeprana:
[IpoBenenue nexkuuu ;
— IIpoBeneHue NpakTUYECKOTO 3aHATHUS;
— TIpoBenenue 1abOpaTOPHOTO 3aHATHS,
— llpoBenenue 3aHATHS 10 KypCOBOMY IPOEKTUPOBAHUIO.

Copnepxanue paszienoB JIEKIMOHHOTO MaTepuana mnpuBeneHo B Tabmuue 3.CTyaeHT
BBIMIOJHSAET TpakTUYecKue | JabopaTopHble 3aJaHHe 3a/aHds [O3TallHO 10  Mepe
IPE0CTaBIICHUS JIEKIIMOHHOTO MaTepHaa.
= Maiiopos H.H. OCHOBBI aBTOHOMHOT'O YMpaBl€HUS OECHHIOTHBIMU aBHUALMOHHBIMHU

cUCTeMaMHM JJIsi pelleHHs] TPaHCHOPTHBIX 3a/ayu : yueOHo-meronundeckoe mnocoodue / 1. B.

Enennn, A. C. Koctun, H. H. MaiiopoB ; C.-lIletep6. rTOC. YH-T a’pOKOCM.

npubopoctpoenust. - Cankr-IlerepOypr : U3a-so I'VAIL 2020. - 71 c.

11.1. Meroauueckue yKazaHus sl 00y4aroMXcs 10 YYacTHIO B CEMUHapax



CeMuHap — oJiuH 13 HanboJiee CIOKHBIX U B TO )K€ BpeMs IIOJOTBOPHBIX BUIOB ((hopm)
BY30BCKOTO OOyUY€HHUsS W BOCIHUTAHHS. B yCIOBHSX BBHICIICH IIKOJIBI CEMUHAP — OJWH U3 BUIOB
MPAKTUYECKUX 3aHATUN, TPOBOJAUMBIX IO/ PYKOBOJCTBOM IPENOaBATENs, BEIYILIEr0 Hay4yHbIE
UCCJICIOBAHMSI M0 TEMATHKE CEMUHAapa W SIBJISIOIICTOCS 3HATOKOM JAHHOW MPOOIEMBl WU
oTpaciu Hay4yHoro 3HaHus. CeMuHap mpenHa3HayaeTcsl MJid YIIIyOJEHHOTOo U3y4deHus
JUCIUIUIMHBI W OBJIQJICHUS METOJOJIOTHEH NPUMEHUTEIBHO K OCOOCHHOCTSM H3ydaeMoun
orpaciu Hayku. lIpM u3ydeHHHM JUCHUIUIMHBI CEMUHAp SBJISETCA HE MPOCTO BHJIOM
MPAKTUYECKHUX 3aHSATUH, a, HApSATy C JICKIIUEH, OCHOBHOM (opMOii yaeOHOTOo mpoIiecca.

OcCHOBHOH 11eJIbIO JIJIs1 00YYaroIerocs ABJISAETCS CUCTeMaTHU3alus U 00001IeHue 3HaHui
no wu3y4aemMou Teme, pasaeny, (QopMUpoBaHHWE YMEHUs paboTaTh ¢ JOMOJHUTEIHHBIMU
UCTOYHUKAMU HH(OpPMAILMK, COMOCTABISATh M CPaBHUBATh TOYKHU 3PEHMS, KOHCIEKTHPOBATh
MPOYUTAHHOE, BBICKA3BIBATH CBOIO TOYKY 3peHUS HW T.I. B COOTBETCTBHUM C Bemymlel
TUAAKTUYECKON WENbI0 COJEpKAaHUEM CEeMHHAPCKUX 3aHATUN SIBISIOTCA Y3J0Bble, Haubolee
TPYIOHBIC JUIS TIOHUMAaHWS M YCBOCHHS TEMBI, pa3lieibl TUCHUIUIMHBL Crenudukoi TaHHOU
(bopMBbI 3aHATUH ABISETCS COBMECTHAs paboTa MpenojaBaTeis U 00ydarolerocs: Haj peleHueM
MOCTABJICHHOW MpOOJEeMBI, a TOHWCK BEPHOIO OTBETAa CTPOWTCS HA OCHOBE YEpPEIOBAHUS
WHUBUAYAIbHON U KOJUIGKTUBHOMN JAESITETbHOCTH.

[Ipy mOATOTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO TEME TPOCIYIIAHHON JIEKIIUU
HEOOXOUMO O3HAKOMUTBCS C IUIAHOM €ro TMPOBEACHHUSA, C JIUTEPaTypoll M HAyYHBIMU
nyOIMKaUsAMU 110 TEME CEMUHApa.

11.2. Metoauueckue ykazaHUs sl OOy4YaIOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATUN

[IpakTueckoe 3aHATHE SABIAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHuzanuu y4eOHOro
mporecca, 3aKIIF0Yaroniasicsl B BHITTOJHEHUU 00YJarOIIUMUCS TTO0J] PYKOBOJICTBOM IIPETIOAaBaTEIs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbI0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCITUTUIMHBI, TPHOOPETEHUST YMEHUI Y HABBIKOB, OITBITA TBOPYECKOH JEATEITHHOCTH.

[enbro MpakTUYECKOTO 3aHITHSI ISl 00YyYaOIIerocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHHI W HAaBBIKOB MPAKTUYCECKON JIEATEITBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUH O0YUYAIONTUMCS MPAKTHUECKUX 3aHATHI:

— 3aKkperuieHWe, YriayOJeHHWe, pacIIMpeHHWe U JeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAQJICHHE HOBBIMH METOJaMH ¥ METOJUKaMU H3YYeHHUS KOHKPETHOH y4deOHOI
JUCITUTLIINHBI,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHCHMS 3aTaHHI;

— ofecrnieueHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
o0yueHusl.

TpeboBaHus K IPOBEACHUIO IPAKTUUECKUX 3aHATHI

[IpakTUueckoe 3aHATHE SBISAETCS OAHOW W3 OCHOBHBIX (JOPM OpraHU3alUHA y4eOHOTO
mpoliecca, 3aKII0Yaronasicsl B BHIOTHEHUN 00yJaloIUMUCS MO/ PYKOBOJICTBOM MperogaBaTens
KOMIUIEKCa YYEOHBIX 3aJlaHUi C METbI0 YCBOSHHS HAYYHO-TEOPETHUYECKHX OCHOB Y4YeOHOM
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHU U HaBBIKOB, OIBITa TBOPUECKOH JeATeIHLHOCTH.

[lenpro MpaKTUUECKOTO 3aHATHS ISl 00YUYAIOMIETOCs SIBISETCS IPUBUTHE O0YJArOIIEMCS
YMEHUI U HABBIKOB NMPAKTUYECKOU JEATETbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[TnanupyemMblie pe3yIbTaThl TP OCBOCHUH 00YYaIOMIEMCs MPAKTHYECKUX 3aHSATHMN:
— 3aKpervieHWe, YrayOJeHHe, paclIMpeHue W JeTanu3alys 3HAHUW TpUpPeHIeHUH

KOHKpPETHBIX 3371a4;




— Pa3BUTUC MMO3HABATCIILHBIX CHOCOGHOCTGﬁ, CaMOCTOATCIIbHOCTH MBIIIJIICHW A,
TBOpquKOfI AKTUBHOCTH,

— OBJAJACHUE HOBBIMH METOJaMH M METOJUKAMHM H3y4EHUs KOHKPETHOMU yueOHOMI
JUCLUATIINHBI;
— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICIIEHUSI MOJYYEHHBIX 3HAHUMN

JUISL BBIIIOJIHEHUS 3a1aHNN;
— obecrieueHue palMoOHAIBFHOTO COYETAaHUS KOJUIGKTUBHOW M HWHAMBHIAYaIbHOH (opm
00y4eHwusl.
DYHKIMU MPAKTUYECKUX 3aHITUI:
— TI03HaBaTeJbHAas;
— Ppa3BUBaroLIas;
— BOCIIUTATENbHAS.
ITo xapakTepy BBIIOIHIEMBIX o0yyaromumcst 3alaHuil 10 TPAKTUYECKUM
3aHATUSM MOJIPA3JACIIAIOTCS Ha:

— O3HAaKOMMTEJIbHBIE, NPOBOJUMBIE C ILEJIBIO 3aKPEIUICHUs M KOHKPETH3alUuu H3Y4EHHOTO
TEOPETUYECKOr0 MaTEpHaa;

— aHaJIMTUYECKHEe, CTaBSIIME CBOCH WENbI0 TOIy4YeHHE HOBOM HMH(OpPMAlMu Ha OCHOBE
(dbopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, CBSI3aHHBbIE C IIOJyYEHHMEM HOBOH HMH(OpManUu IyTeM CaMOCTOSTEIbHO
BbIOPAHHBIX MTOAXO0J0B K PELICHUIO 3a/1ay.

— @opMbl OpraHu3aldyd MPAKTUYECKUX 3aHATUN ONPENENsAIoTCs B COOTBETCTBUU  CO
cnenu(puIecKuMUA OCOOCHHOCTAMHU Y9€OHOH MUCHUIUIMHEL U 1efsiMu o0ydeHust. OHU MOTYT
IIPOBOAMTHCS:

— B HUHTEpaKTUBHOW (opme (pelieHHe CUTYallMOHHBIX 3a/ay, 3aHATUS [0 MOJEIUPOBAHUIO
pEeaIbHBIX YCIIOBUM, AENOBBIE WUIPbI, UTPOBOE NPOEKTUPOBAHUE, UMUTALIOHHBIE 3aHATHS,
BBIE€3/IHBIE 3aHATHUS B OpraHu3aluu (IpeAnpHsIThs), enoBas ydeOHas Urpa, posieBas urpa,
MICUXOJIOTMYECKUN TPEHUHT, KeiC, MO3rOBOM IITYpM, IPYIIOBBIE JUCKYCCUH);

— B HE HUHTEpaKTUBHOH ¢opme (BBINOJIHEHHE YINPAKHEHUHM, pelleHHe THUIOBBIX 3a71ad,
pelIeHre CUTYallMOHHBIX 3a/1a4 U Ipyroe).

Mertonrka mpoBeAeHUs MPAKTUYECKOTO 3aHATUS MOXKET ObITh pa3jIMYHOU, NMPU 3TOM

BaXHO JJOCTUKEHHE 00IIEeH 11e/Ti AUCIUILIINHBI.

Tpe6OBaHI/I$I K IPOBCACHUIO ITPAKTHUYCCKUX 3aHATHH

[TpakTuyeckoe 3aHsATHE — OpPMa CUCTEMATHUYECKUX y4eOHO-TEOPETUUYECKHX 3aHATHUM, C
MOMOUIbI0 KOTOPBIX OOydaroluecss W3y4daroT TOT WM MHOW pazzaen “CHCTeMHOro aHaiusa’,
BXOJIell B cocTaB ydyeOHOro miaHa. IIpm MmoAroToBke K 3aHATHSM CIEAYEeT HCIOJIb30BaTh
OCHOBHYIO JINTEpaTypy W3 NPEACTaBICHHOTO CIIHCKA, a TaKKe PYKOBOACTBOBATHCS
NOPUBEJCHHBIMU YKa3aHUSMH M pekoMeHjmauusmu. [lns Hambonee T1iyOOKOrO OCBOEHUS
JTVCIIATUTMHBL PEKOMEH/IyeTCsl M3ydaTh JUTEparypy, 0003HAUCHHYIO KaK <«IOMOJIHUTEIbHAs» B
IpPEJCTaBICHHOM crHcke. Ha mpakTHuecKuX 3aHATHUAX MPHUBETCTBYETCS aKTUBHOE YydacTHE B
00CYXICHUU KOHKPETHBIX CHUTYaIlUi, CIOCOOHOCTh Ha OCHOBE TMOJIYYCHHBIX 3HAHWW HAXOIUTh
HanOonee >(PQeKTUBHbIE pEIIeHUS MOCTaBIEHHBIX NpPoOJeM, yMETh HAXOAWUTh MOJE3HBIN
JIOTIOJIHUTEIIbHBIN MaTepuan Mo TEMaTUKE CEeMHHAPCKUX 3aHATHUH. CTyIEHTY PEKOMEHAYETCs
CJIeAyIOIIas CXeMa MOATOTOBKU K 3aHSATHIO:

1. [IpopaboTaTh KOHCTIEKT JICKIIHIA;

2. [TpounTaTh OCHOBHYIO MU JONOJHMUTEIBHYIO JIMTEPATYPY, PEKOMEHIOBAHHYIO IO
U3y4aeMoMy pas3feny;

3. BoInonHuTE fOMAIIHEE 33JaHUE;

4. [TpopabGoTath TecTOBbBIE 3aJaHUI U 3a/1a4H;

S. [Tpu 3aTpynHEeHUsIX CPOPMYINPOBATH BOIPOCH K MPENOaBaTENIo.



= Maiiopos H.H. OCHOBBI aBTOHOMHOTO YIpaBJeHUs OCCIMJIOTHBIMH aBUAIIMOHHBIMHU
CHCTEMaMH JJIsl pelIeHHs] TPaHCIOPTHBIX 3a/ad : yueOHo-meronndeckoe mocoodue / 1. B.
Enennn, A. C. Kocrtun, H. H. MaiiopoB ; C.-Iletep6. rOC. YH-T a’pOKOCM.
npubopoctpoenus. - Cankr-IlerepOypr : M3a-so 'VAIL 2020. - 71 c.

11.3. Meroauueckue yKazaHus JUIsi 0OyJalOMIMXCs MO MPOXOXKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW PabOThI, OOYUYAIONIUICS BBIMOIHSAET PaboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE IMpernojaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcsi 1o 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKIIIOYATh B Ce0s KOHTPOJIBHYIO paboTy.

B mpornecce BbIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obydaromierocst (hopMupyercs
1eJIeco00pa3Hoe MIAHUPOBAaHUE PabOYero BpeMEeHHU, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 0oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHS, IOMOTAeT TOJYyYUTh HABBIKA TIOBBIIICHUS
pohecCHOHANBEHOTO YPOBHSIL.

MeTogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIIONIMMH ~ CAMOCTOSTEIBHYIO  paboTy
00y4aromuXxCs SBISIFOTCS:

— y4eOHO-METOJMYECKH Marepuan mo aucuuruimHe : Maiiopos H.H. OcHOBBI
ABTOHOMHOTO YIpaBlieHUsT OCCHUIOTHBIMH aBUAI[MOHHBIMH CHUCTEMaMH JUIS  PEIICHUS
TPAHCIIOPTHBIX 3aau : yueOHo-meroanueckoe nocodue / 1. B. Enenun, A. C. Koctun, H. H.
Maiiopos ; C.-Iletep6. roc. yH-T a’spokocM. mpubdopoctpoenus. - Cankr-IletepOypr : MU3a-Bo
I'VAIL 2020. - 71 c.

11.4. MeTtoauueckre yKazaHus [UIsi OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH TMpeAyCcMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

Texymuii KOHTpOJb NPOBOJUTCA B TEUYEHHE CEMECTpa IO WTOTaM BbBIIOJHEHUS
KOHTPOJIbHBIX Pa0OT, y4yacTHsi B CEMUHApCKUX M MPAKTUYECKUX 3aHATHUSAX, KOJUIOKBUYMaX,
yyacTus B OJaHKOBOM M (WJIM) KOMIBIOTEPHOM TECTUPOBAaHHMM, IOATOTOBKE JIOKJIAJOB,
pedeparos, 3cce u T.4. Tekylmuil KOHTPOJIb YCIIEBAEMOCTH CTYJIEHTOB SIBJISIETCS MMOCTOSIHHBIM,
OCYILIECTBIISIETCSI B TEYEHHWE CEMEeCTpa, B XOJA€ IOBCEJHEBHOM yuyeOHOH paboThI
IPEUMYIIECTBEHHO TOCPEJICTBOM peanu3aluu OalJbHOM CHUCTEMBl WM  IPOBEJIEHUS
BHYTPUCEMECTPOBBIX arrecTauuil ((GopMbl M BUABI TEKYLIEr0 KOHTPOJS YCIIEBaEMOCTH
CTYJEHTOB OMNpEAENAIOTCA Y4eOHbIMH IJIaHAMH, pabOYMMHU MPOrpaMMaMH C Y4ETOM MHEHUUN
IpernojiaBaTesiei u yTBEep>KAa0TCs METOANYECKON KOMUCCHEN (DaKyIbTeTa/UHCTUTYTA).

Texkymuii KOHTPOJb YCHEBAEMOCTHM NPOBOJUTCA B OJHOM WIM HECKOIBKHX U3
CIenyrImux Gopm:

- B ycTHOU (popme (cobOecemoBanue, AUCKYCCHUs, JOKIAa, 0OCYXIACHUE TOATOTOBICHHBIX
CTaTey UM TE3UCOB);

- B MIUCbMEHHOH Qopme (TecTUpoBaHUE, TOATOTOBKA pedepara, MOAr0TOBKA 3¢Ce U JIp.);

- B MHHOBAITMOHHOHU (hopMe (J1€7I0BbIE UTPHI, POJIEBBIE UTPBI, METO]] IIPOEKTOB U IP.).

11.5. MeTtoauueckre yKazaHus [UIsl OOYyYaroIIMXCS TO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayeCcTBAa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUATIIINHBI.

11.6. MeTtoauyueckue yka3zaHUs JJisi O0y4arONIMXCs MO MPOXOXKICHHIO MPOMEKYTOTHON
aTTeCTalUU.

[Ipomexyrounass  arrectanus  OOydYaIOIMIMXCS  MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYalIIUMCS B Ipolecce
W3YYCHHUS BCEH TUCIUILUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTEIBHONU paboThl, CIOCOOHOCTH
INPUMEHATh UX JJIs pEUIeHUs MPAKTHUYECKUX 3a1ad. JK3aMEH, Kak IMpPaBWIO, MPOBOJUTCS B
MEepUOJ HK3aMECHAIMOHHOM CECCHMM M 3aBEPIIACTCA ATTECTALMOHHOM OLEHKON «OTIUYHOR,
«XOPOLIOY, «YAOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

DK3aMeH MPOBOAMUTCS B JabopaTopuu OECHUIOTHBIX aBHAMOHHBIX cuctem MIII
['VAIIL Bormpochl k 3k3aMeHy npuBeqeHbl B Tabnuie 15. BapuanTtel 3aganuii BeIOUparoTcs Ha
OCHOBE MCIIOJIb30BaHUS I'€HEPATOPA CIYYANHBIX YHCEIL.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.
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