MuHHCTEPCTBO HAYKH U BBICILIETO o0pa3zoBaHUA Poccuiickoit Dezeparnn
HAIIMOHAJIbHbBIN NCCIIENOBATEJIbCKUN
TOMCKHUUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

CDaKy'J'ILTCT WHHOBAIIMOHHBIX TEXHOJIOTHI

VYTBEPXJIEHO:
Jexan
C. B. lllngnosckuii

OneHouHble MaTepHalibl 0 AUCHUIIINHE
IIpakTnyeckne HaBbIkN NuiIoTHpoBanus BAC
10 HaIIPaBJICHUIO MTOJTOTOBKH / CIIEUATBHOCTH
09.03.02 UndopmanmoHHbIE CUCTEMbI U TEXHOJIOTHHU

HampasnenHocTs (mpo¢uis) MOArOTOBKHY/ CIIeIAATA3aIIHS:
IIporpamMmmHoe u annapaTHoe odecnevyeHue 0eCnMJI0THBIX ABUALMOHHBIX CHCTEM

®opma 0OyueHust
Ounas

Kpanudukanuus
HMuixenep - nporpaMMucT
Hnskenep - paspadorumnk

T'on mpuema
2024

COI'JTACOBAHO:
PykoBonurens OIl1
C.B. lllnmnosckuii

[Ipencenarens YMK
O.B. BycoBuu

Tomck — 2024



1. KOMHeTeH].[I/II/I N  HHAUKATOPbI HUX JOCTHIKCHHUS, IPOBepsAeMbi¢ TaHHBIMH
OLCHOYHBIMU MaTepHaJIaMH

Lenbto OCBOEHUS TUCIUILINHBI SBISETCS (POPMUPOBAHHE CIEAYIONIMX KOMIIETECHIIUMI:

[IK-3 OcymiecTBasieT 3KCITyaTauio 0eCMIOTHBIX aBUAIIMOHHBIX CUCTEM, BKITFOUAIOLIIX
B cebs ofHO OecHnWIOTHOE BO3IYIIHOE CYJHO C MaKCHMMajbHOM B3NeTHOH Maccoil 30
KWIOIPAMMOB M MEHEE.

PesynbraramMun OCBOCHUS AMCIUIUIMHBI SBISIFOTCS CIIEAYIONINE HHIMKATOPHI TOCTHKCHUS
KOMIIETCHIIUH:

POIIK-3.3 VYmeer ocymecTBisTh ynpaBieHHE (KOHTPOJIb) TOJETOM OECHHIOTHOTO
BO3IyIIHOTO CyJHA C MAKCUMaJIbHOM B3JIeTHOM Maccoi 30 KMJIOrpaMMOB U MEHEe.

2. OneHoYHbIE MaTepHuaJbl TCKYHIETr0o KOHTPOJIA U KPUTEPUH OLICHUBAHUSA

Tekymmii KOHTpPOJIb IO IUCUUIUIMHE IIPOBOAUTCS ITyTEM KOHTPOJIA IOCELIAEMOCTH,
BBIMIOJIHEHUS ABYX MPAKTHUECKUX paboT U (ukcupyeTcs B popMe KOHTPOJIBbHOM TOUKU HE MEHEe
OIIHOT'O pa3a B CEMECTDP.

DJIeMEHTHI TEKYLIEr0 KOHTPOJIS:

— npaktuueckue 3aaanus (POIIK-3.3).

IIpumephl IpakTUYECKUX 3alaHU:

[Ipaktnueckoe 3amanue Nel «lloner B pyunom pexume B 3D-cumymsatope». [loner no
3apaHee IOCTpoeHHOW Tpacce Ha BBC MynbTUPOTOPHOrO THIIA 3a OIPENEICHHOE BpeMs B
3D-cumynsTope.

HNuctpykuus:

1. 3anmycTUTh CUMYJISITOP Ha CBOEM paboyeM MECTE;

2. [onxmounts paauoanmnaparypy k IIK u, nmpu HeoOXomammocTH, OTKaInOpOBATH
€ro B CUMYJISITOPE;

3. 3anyCTUTh Tpaccy, yKa3aHHYIO 10 BApUAHTY 3aJaHMus;

4. [IponereTs ykazaHHYIO Tpaccy, u30eras CTOJKHOBEHHH C MPENSTCTBUSIMHU U
MaJCHU;

5. IToaroToBUTHCA OCYIIECTBIATH NOJET HA BPEMS;

6. Ocy1iecTBUTh KOHTPOJIBHBIN MOJIET ¢ (ukcanuen ¢ pukcanuent qeicTBuii B Bujie
CKpHHKACTA;

7. [IpucnaTe CKpUHKACT IPENONABATEINO HA IPOBEPKY.

IIpakTnueckoe 3amanne Ne2 «ABromarnueckuil nonet B [lommrone». OcymecTBieHue
nojgera BBC wmynbTHpoTOpHOrO THHA BHYTpH Tepputopuu Ilonwrona B aBTOMarnuyeckoM

pexumMe.

NHucrpyknns:

1. Co3natpe MoNeTHOE 3aJaHue ¢ MOMOIIbIO crnenuanuzupoBaHHoro 10 B ycnoBusax
tepputopuu [lonnrona ¢ ykasaHuem BapuaHTa 3aJaHUS;

2. Ocy1iecTBUTh NOJKIIOUEHUE K Ha3eMHOM cTaHuu ynpasieHnus bBC;

3. Ocy1iecTBUTh NPOLEAYPY 3arpy3KH MOJIETHOTO 3aJaHus B TOJETHBIM KOHTPOJUIED
BBC u y6enuthbcs B MCTIPaBHOCTH;

4. 3amyCcTUTh BBIMOJTHEHUE TIOJIETHOTO 3aJaHUs IO KOMaH/IE;

5. B mpouecce BbINONHEHMS MOJIETa OCYLIECTBISAT MOHUTOPUHI M BMEILLIUBATHCA B
ClIy4yae pUCKa aBapUIUHOMN CUTyalLluu;

6. OcymectButh nocagky bBC B yCTaHOBIEHHOM MeECTE M JIOKJIAJ O 3aBEPLLICHUU

ImoJjera.



3anmanus oneHuBaroTcs mo mkane 0—1-2 6amna, rae 0 — «He 3a4TeHo», 1 — «10paboTaThy,
2 — «3auTeHOY. Jl7s moydeHus 3aueTa HeoOXoauMo HabpaTh He MeHee 2 0aslIoB 3a BBHIMOJTHEHUE
MPAKTHYECKHUX PaboT.

3. OuneHo4YHBbIEe MaTepHabl UTOTOBOI0 KOHTPOJIS (MPOMEKYTOYHOH aTTecTauMu) U
KPUTEPHUHU OLCHUBAHNUSA

3ageT BO BTOPOM CEMECTpe MPOBOIUTCS B (popMare MPaKTUYECKOTO 3aJaHus BHYTPH
[Monurona nunotuposanus. [IpogomkuTenbHOCTS 3auera | yac.

[IpakTueckoe 3amaHue MpeArnoyiaraeT MpoBeneHue mpennoaeTHol noarotosku bBBC
MYJIBTUPOTOPHOTO THIIA U OCYIIECTBIEHHE Tojera Ha Tepputopuu llomurona. B mpouecce
BBITTOJTHEHHS 33JaHUS CIYIIATENb JOJDKCH yKa3aTh MECTO B3JI€Ta M MTOCAJIKU arlapara, MpoBeCTH
npeanoneTHyto mnpoBepky bBC, 3arpy3uTh moneTHOe 3aJaHue W TPHHITH pEIICHHE O
MIPOBE/ICHUH ToJIeTa. B TeueHne moera cirymaTess HePEePhIBHO OCYIIECTBIISICT MOHUTOPHHT 32
napamerpamu bBC u BMemuBaeTcs B MOJIET MPH HEOOXOTUMOCTH.

Pacnipenenenue 6anaoB OCyieCTBISETCS CASAYIOMIMM 00pa3oMm:

— MPOBEJICHNE POIEAYPHI TOATOTOBKY ammapara K monery (2 6asa);

— BBIOOP B3JIETHO-TIOCAA0YHON IITOMIAKH (2 6asa);

— TMOATOTOBKA TIOJETHOTO 3aJlaHusl Ha YKa3aHHOW TEPPUTOPUU U C YyKa3aHHBIMU
orpanuueHusiMu (3 6anmna);

— 3arpy3ka nosietHoro 3aganus B bBBC (2 6amna);

— YCTICIIHOE OCYIIECTBICHHE B3JIE€Ta M MOCAAKH amnmnapara (3 6anna);

— YCIIEITHOE TIPOBEACHHE MOJIeTa M0 3aJaHHOMY MapuIpyTy (4 6ana).

Takum 00pa3oM, MaKCHUMajlbHO BO3MOXHOE KOJIMYECTBO OaJlJIOB 3a MPOXOXKJIECHUE
MPOMEKYTOYHOM aTTecTaluu cocTaBisieT 16 6amios.

CucremMa OLIEHUBAHUS 33JJaHUS IIPOMEKYTOUYHOM aTTECTAIUH:

0—8 GaynoB — OIIEHKA «HE 3a4TeHO»; 9—16 OamioB — oleHKa «3auTeHo». Ha BhinonHeHue
NPaKTUYECKOTO 33/IaHUsl JaeTcs JBE TONBITKA. B ciydae, ecnm ciymareinb HE CHpaBUIICS C
BBIMIOJTHEHUEM TPAKTUYECKOTO 3a/IaHus, JIOMYyCKaeTCs ero mnepeciadya B pPEe3epBHBIN JIeHb
aTTecTaluu.

4. OueHo4HbIE MaTepHAaJIbl IS NPOBEPKH O0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIIM )

1. Pacummdpyiite uncnenHoe o0o3HadeHue npomnesiepa pasmepom 11x4,5

a) [lepBoe umucino B MapkupoBKe 0003HAYAET IIAr BUHTA B JIOMMax, a BTOPOE - TUAMETP
BUHTA

0) IlepBoe unciio B MapkupoBKe 0003HAYAET TUAMETp BUHTA B JI0IIMax, a BTOPOE - IIar
BUHTA

B) I[lepBoe umcio B MapKupoBKe 0003Ha4aeT IWAMETp BHHTA B JIOMMax, a BTOPOE -
JUaMeTp OTBEPCTHS MO OCh MOTOpa

2. IloneTHsIi KOHTPOJUIEP — 3TO

a) AIEKTPOHHOE YCTPOMCTBO, YIIPaBIIAOILEE TIOJIETOM JIETATEJILHOIO anmnapara

0) AIIEKTPOHHOE YCTPOUCTBO, YIPABISIOIIEE MOJIOKEHUEM KaMephl 7Sl 3aITUCH BUIEO
B) DJIGKTPOHHOE YCTPONCTBO, HEOOXOIUMOE /IJIsl CBSI3U YepPe3 CITyTHUK

3. Yro HEJIB3 nenarb Bo BpeMsi aBTOMaTHUECKOTO 11osiera’?

a) MPUHYAUTEIHHO OCTAHABIMBATH BBIIOIHEHUE TOJIETHOTO 33/1aHUS
0) xoppektupoBath aBuxkeHue BITJIA ¢ moMonisio mynbTa yrnpapieHus
B) OTXOJUTH OT HA3€MHOM CTAHIIUU YIIPABICHUS

') cOOMpaTh JaHHBIE MO TEKYIIEMY TOJIETY

4. Yro HEOBXO/INMO nenatsb cpa3y mocie npu3eMieHus?



a) [logoiiTu K KOoNTepy U OTKIIOUYUTH €T0 AKKyMYJISTOP
0) [TepeBectu BITJIA B pesxxum Disarm

B) BBIKITIOUNTH MyNbT

r) OTKII0YHTH MOJIe3HYI0 Harpy3Ky BITJIA

5. Kak pacmmgpoBsiBaercst abbpeBuarypa FPV?

a) HocuMas Kamepa

0) nonetsl 6€3 ynpaBiIeHUs

B) BUJ] OT IEPBOTO UL

6. I Kakux 1esel mpegHa3HaueHbl TeleMeTpUiHbIE MOTYIH?
a) JUIsl U3MepeHus yIoBbIX nonoxeHnii bITJIA;

0) U1 OTy4eHUs1 KOOPJUHAT CO CITyTHUKOB;

B) 111 py4yHoro ynpasienust BITJIA;

I) JUlsl yCTaHOBKM OecripoBosiHOM cBsi3u ¢ BITJIA.

7. AkcenepomeTp — 3TO

a) JaTYMK, U3MEPSIOLINIA BEICOTY OOBEKTa

0) YCTpOWCTBO, aHAIM3UPYIOIIECE YIJIOBBIC TMOJOXKEHUST OOBekTa Tak, uToObl BILJIA
yAEP>KHUBaAJ FOPU30HTAIBHOE MOJIOKEHUE

B) AATYHK, U3MEPSAIOIINNA MHUMOE YCKOPEHHE 00BEKTa OTHOCUTEIBLHO OJITHOM U3 ocei

I') yCTPOHCTBO, aHATU3UPYIOLIEe YCKOPEHUE 00BbEKTa OTHOCUTEIBHO OTHOM U3 Oceit

1) TATYUK, U3MEPSIONINH YIJIOBbIE MOJIOKEHUSI OTHOCUTENILHO OIHOM U3 OCeil BpallleHUs

8. TpexoceBoii THPOCKOIT — 3TO

a) yCTPOUCTBO, aHAJM3UPYIOIEE YIIIOBbIE MOJOKEHHS 00BbEKTa

0) IaT4MK, W3MEPSIONIMNA YIJIOBBIE TOJIOKCHHUSI OOBEKTa, OTHOCHTEIBHO TpeX Ocei
BpallleHUs

B) JIaTUMK, W3MEPSAIOIIUNA MHHMMOE YCKOpEHHE OObEKTa OTHOCUTEIIBHO TpeX ocei
BpallleHus

I) JaT4uK, U3MEPSIOUINI YITIOBbIE MOJIOKEHUS 00BbEKTa, OTHOCUTEIBLHO OAHOM M3 Ocei
BpallleHUs

9. Kakas ocHOBHas ()yHKLIMS JaTYUKOB, UCTIONB3yeMbIX B BBC:

a) U3MepeHue PU3NYECKOro napaMerpa U rnepejgada JaHHbIX

0) m3MepeHne GU3NUECKUX MTapaMeTPOB U aHAIN3 TaHHBIX

B) GOpPMHPOBaHHE YIPABIISIONINX CUTHAIIOB HA MOTOPBI

T') peanu3aiys NpOrpaMMHBIX aJITOPUTMOB TIOJIETHOTO KOHTpOJIIepa

10. Kakoe MakcuMaslbHOE HaNPSKEHHUE BBIAAET JTUTHH-IIOJUMEDPHBIN 4S akKyMyIsTOp?
a)12.2 B
0) 14.8 B
B) 16.8 B

10. B PoccuiickoM 3aKOHOATENHCTBE YCTAHOBIIEHA MaKCUMaJIbHAsI Macca KBaJIpOKoITepa
HE TPeOYyIOUIEeTo CIEUaTbHOTO pa3pelieHHs Ha OJIEThI:

a) 1o 249 rpamm

6) 1o 500 rpamm

B) 10 149 rpamm

r) 1o 1000 rpamm

11. IIpu xanubGpoBKe JATYMKOB MIPOUCKOUT ...
a) MPUBEJICHUE TEKYIIUX U3MEPEHUN K STaJJOHHBIM



0) npuBe/IeHUE STATOHHBIX U3MEPEHUH K TEKyILIUM
B) hopMUpOBaHUE YIPABISIONINX CUTHAIOB HA UCTIOHUTEIbHBIE MEXaHU3MBbI
I') HoAa4a AIEKTponuTanus Ha cucreMsl BBC

12. Pacmm¢pyiite uncieHHble 0003HAYEHUs, NMPECTaBICHHbIE B MapKUPOBKE MOTOpA:
T-Motor MN4006-23 KV:380

a) 9TO ABUTarenb ¢ BbicoToil 40 MM, anameTpoM ctatopa 6 mm u KV 380

0) 9TO nBHUTaTENh C TUaMeTpoM ctaropa 40 mm, BeicoToit 6 MM 1 KV 380

B) 3TO JBUraTeib ¢ AuaMeTpoM potopa 40 mm, BeicoToit 6 MM 1 KV 380

13. 3arpy3ka u BBIIOJHEHHME KOMaHJ [0 aBTOMaTHMYeCKOM MOJETHOM MMCCUU
IIPOUCXOUT..

a) ¢ BHyTPEHHEHN NaMsTH MOJIETHOTO KOHTPOJUIepa

0) 10 paJroKaHaly ¢ TaMsITH HA3€MHOM CTAHIMH yIpaBICHUS

14. Pacmm¢pyiite uncieHHble 0003HAYEHUs, NMPEICTaBICHHbIE B MapKUPOBKE MOTOpA:
T-Motor MN4112 KV:320

a) 9TO JABUTrarenb ¢ AuameTpom poropa 41 mm, Beicoroit 12 mm n KV320

0) 71O ABUraTelnp ¢ BeicoTol 41 MM, tuameTpom craropa 12 mm u KV320

B) 3TO JIBUraTejb ¢ AMaMeTpoM craropa 4 1mm, Beicotoit 12 mm u KV320

15. Ans xoppektHoro gyHKimonupoBanus bAC noa yrpasieHHeM MOJIETHOTO cTeka px4
HEOOXOAMMO KaK MUHHUMYM ...

a) 4 xaHasIa pauOyIpaBICHUS

0) 5 KaHaJIOB paUOYyTIPABICHUS

B) 6 KaHAJIOB painOyNpaBIICHUS

Kutoun k Tecry:

1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15

§) a B 3] B r B 0 a B a B a a 0

5. Mu¢popmanus o pazpadboTunkax

OxyHckuit Muxann BukropoBud, accucTeHT Kadenpsl HHPOPMAIIMOHHOTO 00eCTIeueHuUs
nHHOBanoHHOM  gestenpHOcTH  DUT  TI'Y, 3aBemyromuii  ydyeOHOM  mabopaTtopuei
UHTEIJICKTYaTbHBIX CUCTEM YIIPABJICHUS.
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