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1. HEJIX OCBOEHUA JUCHUITJINHBI

Heabo ocBoeHUs TUCHUILIMHBI «OCHOBBI ynpaBjeHUs U mporpammupoBaHus BAC»
ABIIAETCA: MOJYYCHHE 3HAHHUM, YMEHHI U HAaBBIKOB, B 00JACTH OOIIMX BOMPOCOB, KACAIOIIUXCS
pa3HBIX 3TANOB JKU3HCHHOTO IHKJIA OCCIMIOTHBIX aBUAMOHHBIX cucteM (BAC), Bkirowas ux
KJIACCHU(UKAILIMIO M1 HOPMATHUBHO-TIPABOBYIO 0a3y WX MPUMEHEHHSI, B YACTHOCTH, B TPAKIAHCKOM
BO3/yLLIHOM IIPOCTPAHCTBE.

3agaum AMCUHUILINHDI:

1. O3HakoMJIeHHE 00Y4JarOIIUXCS ¢ KIacCHPUKAIMeld 1 0COOCHHOCTSAMHU TOCTPOSHUST Ha
nprMepe KOMIUIEKCOB MUJIOTaKHO-HaBUTalmoHHoro obopynoBanus (ITHO) mis OecnmiioTHBIX
nerarenbHbIX annapaTtoB (BIIJIA) paznuuHoro knacca;

2.  OsHakomiileHHE OOY4YaloIIMXCS C  HOPMAaTUBHO-NPABOBOM  JIOKYMEHTALUEH,
pEerIaMEeHTHPYIOMIEH OCHOBHBIE JTalbl JKU3HEHHOTO IMKJIA HA3eMHOT0 U OOPTOBOTO
obopynoBanus BAC;

3. Ilonumanue oOyuaromumucs npodiematuku uHTerpanun bAC B oliiee Bo3ayliHOE
NPOCTPAHCTBO, H, IMPEkKAE BCEro, TpeOOBaHWI K (YHKIMOHAIBHBIM BO3MOXKHOCTSIM U
XapakTepucTrkam 6optoBoro obopymnoBanus BITIIA

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI

2.1. JucunumHa «OcHOBBI yIipaBiieHus U nporpammupoBanusi BAC» oTHocUTCsS K 4acTw,
dopmMHpyeMoOii yyaCTHHKaMH OOpa30BaTEeNbHBIX OTHOIIEHUH M sBisercs (aKyIbTaTHUBHOM
JUCIUIUINHOM, UMEET TECHYIO CBSI3b C APYTUMHU JUCHUILIMHAMM.

2.2. B rabnuue mnpuBeNeHBl NPEAUIECTBYIOUINE U  MOCIEAYIOIIUE JUCIUIUINHEI,
HarpaBJeHHbIE Ha (DOpMUpOBaAHUE KOMIIETEHIUN TUCIUIUIMHBI B COOTBETCTBHUU C MaTpPHIICH
kommerennuii OI1.

HpenmeCTBymmne H nmocjieAyroimue ITMnCuunaInHbI,

HAINPaBJeHHbIE HA (POPMHPOBAHUE KOMIIETCHUIM I

Ne

/ [TpenmecTByromue IUCHUNIINHBI [Tocnenyromuye AMCUUIIITNHBI
n/n

1. | OcHoBbI HHPOPMATUKU [Ipoexr 2 kypca

2. | IlpouenypHoe mporpaMMHpOBaHUE

OCHOBBI IPOTPAMMHUPOBAHUS




[Inanupyemsle

3. INTAHUPYEMBIE PE3YJIBTATbBI ObYYEHUS

pe3ynbTaThl

OCBOCHHS 00pa30OBaTEIbHONH IMPOrpaMMBbI

(O1) -

KOMIIETCHIIMA OOYYaIOIUXCS OMPEACNSIOTCS TPEOOBAHUSMH CTAaHJApTa IO HAMPABICHUIO

noarorosku  01.03.02

[Mpuknannas wmaremMatuka ©u HWHPOpMATHKA W (QOPMHUPYIOTCS B

COOTBETCTBUU ¢ MaTpuilel komnereHuuii OI1

No Homep/ HaunMeHnoBanue NHIuKaTOPHI 10CTHIKEHUS
KOMIIETEHIIMH KOMIIeTeHIU
o/ HHJEKC
(w1u ee yacTm)
KOMIIETEeHIIMH
1 2 3 4
1. [IK-2 CnocoOeH MpUMEHSITh IIK-2.1  PaGotaeT Cc  COBPEMEHHBIMH
COBPEMEHHBIE “H()OPMAITMOHHBIMA W KOMMYHUKAITHOHHBIMH
HH(pOpPMAIMOHHBIC U CepBHCAaMU TMPH CO3JaHUM POTPaAMMHBIX
KOMMYHHKAIITUOHHBIC KOMILIIEKCOB
CEPBUCHI U IPOrPAMMHBIE
I[IK-2.2 3HaeT OCHOBHBIE OJTambl MW HX

KOMIUJIEKCHI B Pa3JIMYHBIX
cdepax AesITenTbHOCTH

COJIep’)KaHUE TIPH YCTAHOBKE M HACTPOMKE
OIEpAIIMOHHBIX CHCTEM U CETEBBIX YCTPOMCTB,
MIPU CO3/1aHMHU TPOTPAMMHBIX KOMIUIEKCOB

T[IK-2.3 Cnocoben
COBPEMEHHBIX

NporpaMMHUpOBaTh  Ha
aThopmax,
HACTpaWBaTh M TECTHPOBATH CO3[aBaCMbIC

IMPUKITAIHBIX

MPOTPaMMHBIE KOMILJIEKCHI




4. CTPYKTYPA U COAEPKAHUE JTUCIUITJIMHBI

4.1. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

Bupa yueOHoii padoThl Bcero yacos CemecTpnl
Ne 3
Yacos
1 2 3
AyautopHas KOHTAKTHAasl padorta 20 20
(Bcero)
B ToMm uncne:
Jlexmmm (JI) 18 18
[Tpaktrueckue 3ansatus (I1)
KonTakTHasi BHeayauTOpHAasi pa6ora, B TOM 1,7 1,7
qHCIIe:
WHuBuyaibHbIC u IPYIIOBbBIE
KOHCYJIbTAIlHH
CamocrosiTe1bHas padora 52 52
odyuawmerocst (CP) (Bcero)
Paboma ¢ knusichvimu ucmournuxamu 25 25
Paboma c snexmponnvimu ucmounuxamu 10 10
Iloocomoska Kk KOLIOKEUYMY 9 9
Pegepam 8 8
Ipome:xyToun | 3auer (3) 3 3
asi aTTecTaIus
B ToMm uncine
[Ipuem 3auera, yac 0,3 0,3
HUTOIO: Yacos 72 72
Oo0masn
TPYA0EMKOCTDb 3af. en. 2 2




4.2. COAEP KAHHUE JUCIUIIJIMHbI

4.2.1. Pa3nennl (TeMbl) TUCHUILINHBI, BUIAbI YUeOHOIi 1esITeTbHOCTH H GOPMBI KOHTPOJIA

Ne
n/
n

HaumenoBanue pasjaesa
(TeMbl) TUCUHUILIMHBI

Buab yueonoii
AesITeJIbHOCTH, BKJIIOYAS
CaAMOCTOSITEJIbHYIO PadoTy
00y4Jaroumuxcs
(B yacax)

J JP | II3 | CP | Bce

(0) ro

DopMbI
TeKylel u
NMPOMEKYTOYHOM
aTrecTanuu

Cem

ectp 3

BBoaunag nexknusg

KonnokBuym,
pedepar,
WHAUBHUIyalIbHbIC
3aJJaHus 110
pa3paboTke
IPOTPaAMMHOTO
MPUIIOKEHUS,
TECTUPOBAHUE

[IporpammupoBanue
asToHOMHOTrO nosieta BITJTA
B 3aKPBITOM IIOMEILECHUU

12 | 16

KonnokBuym,
pedepar,
UH/IMBUyaJIbHbIE
3aJJaHus 10
pa3paboTke
IPOTPaAMMHOTO
PUIOKEHNS,
TECTUPOBAHUE

doTorpamMmeTpuyIecKas
00paboTKa TaHHBIX CHEMKH C
OCCITUIIOTHOTO JIETATEIILHOTO
amnmapara

10

Komnoksuym,
pedepar,
UH/IMBUyaJIbHbIE
3a/laHus 1o
pa3paboTke
IPOTPaAMMHOTO
IPUIOKEHNS,
TECTUPOBAHUE

[TpuHIUTIBL
MIPOrPaAMMHUPOBAHUS
OECIIUIOTHBIX  aBTOHOMHBIX
CHUCTEM

Komnoksuym,
pedepar,
WH/IWBUyaTbHbIC
3aJaHus 10
pa3paboTke
IPOTPaMMHOTO
PUIIOKEHNUS,
TECTUPOBAHUE




5. | IIporpammupoBanue 2 6 8 | KomnokBuym,
aNropuT™Ma rnoJjiera pedepar,
OECIMIIOTHOTO  BO3YIIHOTO UHIUBUyallbHBIC
CyAHa Ha npuMepe 3aJatui 1o

pa3paboTke
KBaJIpOKOIITEPA [POTPAMMHOTO

NPUJIOKCHUS,

TECTUPOBAHUE

6. | [IpoexktupoBanue 2 6 8 | KomnokBuym,
aBToHOMHOTO monera BIIJIA pedepar,
UCTIOJB3Ys S3BIK MHIMBUAYAIbHBIC
nporpammupoBanus — Python 3ajiaHis 1o

pa3paboTke
IPOTPaAMMHOTO
NPUJIOKCHUS,
TECTUPOBAHUE

7. | llporpammupoBanue BIUJIA | 4 10 | 14 | KomiokBuym,
JUIs aBTOHOMHOTO II0JIeTa B pedepar,
IIOMEIIEHHe. WH/IMBUyaJIbHbIC

3aJJaHus 110

pa3paboTke

IPOTPaAMMHOTO

NPUJIOKCHUS,

TECTUPOBAHUE
KoHTakTHass BHeayJIUTOpHAs 1,7 | uHOUBUTyaIbHBIC
pabora U TPYIIIOBBIE

KOHCYJIbTalluU
IIpome:xyTounas 0,3 | 3auer
aTTecTanus

HUTOTO: 18 52 | 72




4.2.2. JlekiiuOHHBIN Kypc

Ne HaumeHnoBanue HaumeHoBaHue Conep:xanue JeKIHH Bceero
n/n pasaena TeMbl JIeKIMH 4acoB
AUCHUIIJIMHBI
1 2 3 4 5
Cemectp 3
1. | BBomHas nexus BBonnas nekuus Tunbl 6eCIUIOTHBIX JeTaTeIbHBIX 2
anmaparoB M UX (QyHKIIHOHAIBEHOE
npeaHazHayenue. Koncrpykunus
OECIUIIOTHBIX JIETATEIbHBIX
annaparos. [IpaBuna
0€30MaCHOCTH MPU IKCIUTyaTalluu
OeCTUIOTHBIXJIETATEIbHBIX
anmnaparoB
2. | IlporpammupoBanu | [IporpammupoBanue | [lnaHupoBaHuE TpaeKTOpUU 4
€ aBTOHOMHOT'O ABTOHOMHOTO noJjieta OECIMIOTHBIX
nonera BITJIA B nonera BITJIA B JIETATENBHBIX ANIAPATOB.
3aKpPBITOM 3aKpPBITOM OcHOBHbIE IPHUHLIUITBI HABUTALIUU
[IOMEILEHUU IIOMEILEHUU BIUTA B nomernieHue nocpeacTBoM
Aruco — metok. OCHOBBI
HNOAKIOYEHUSI U HACTPOUKHU
MHUKpokommbroTepa Raspberry PI 4
k apronmiioTy BITJTA.
[TonknroueHnne u HaCTpoOMKa
MHKPOKOMIIBIOTEpA K aBTOIUIIOTY
BIUIA. IlporpammupoBaHus
JIropuTMa MoJjeTa 6eCIIOTHOrO
BO3AyIIHOTO cyaHa. OTiaaka
nosnietHoi muccuu BITTA.
Hcnonp30BaHne KOMIIBIOTEPHOTO
3peHus B IOJETHOW MUCCHH.
3. | ®ororpammerpuue | Dororpammerpudec | OOpaboTKa pe3ysIbTATOB ChEMKH C 2
ckast 0OpaboTka Kas o0paboTka BITJIA DJI Tello ¢ momompro 1O
JAaHHBIX ChEMKH C | IaHHBIX CHEMKH C Meshroom. ITunotupoBanue
OECTMIIOTHOTO OECITMIIOTHOTO BITJIA B pexume stabilized,
JIETATEIBLHOTO JIETaTEIbHOTO IIPOJIET ITOJIOCHI MPENATCTBUM.
anmnapara anmnapara




4. | [IpuHOUIIBI
IPOrpaMMUPOBaHU
s OeCIMIOTHBIX
ABTOHOMHBIX
CHCTEM

[TpuHIUIIBL
MIPOTrpaMMHUPOBAHUS
OECIIUIOTHBIX
ABTOHOMHBIX CHCTEM

Wutepoeiic cpensl. Pabora co
cupaiitamu. Pabora co
cieHaMu.OCHOBBI
MPOrpaMMHUPOBAHUS B CpeJie.
MaremaTiudecKkue 1 JOrH4ecKre
ornepar. OCHOBEI
UCTIOJIB30BAHUS JIOTIOJTHUTEIIBHBIX
IU(POBBIX M aHAJIOTOBBIX

JATYHKOB.

5. | [IporpammupoBanu | [IporpamMmmupoBanue | Mcronb30BaHue B alrOpuT™ME
e arOpUTMA | aTOpUTMa  TOJIeTa | TOJIeTa JaT4nuKa ooera
rojera 0eCIOTHOTO npensarcTeui. Vcnons3oBanue B
OECIUIIOTHOTO BO3JAYIIHOTO cyaHa | anroputme nojera RGB naTumka.
BO3JyLIHOTO CyAHA | Ha npumepe | [TokazarenbHast teMoHCTpalus
Ha nmpuMepe | KBaJIpoKoITepa HAaBBIKOB MPOTPaMMHUPOBAHUS,
KBaJIpOKOIITEpa MIPOXOKJCHHE TPACCHI C

MPEMSTCTBUSIMU B aBTOHOMHOM
pexume

6. | [IpoekTupoBaHue [IpoexTupoBanue OcHosbl s13b1Ka Python. 3amyck
ABTOHOMHOTO ABTOHOMHOTO uHTtepnperaropa. [Ipocreiimme
roJsieTa BIIIA | monera BIUIA | nemoHCTpalMOHHBIE IPOrPaMMBI €
UCIONB3YSl  S3BIK | HCTIOJB3YS S3BIK | UCTIOJIb30BAaHUEM IEPEMEHHBIX,
IIPOrpPaMMUPOBAHU | IPOTPAaMMHUPOBAHUS | YCJIOBUM M IUKJIOB. ['eHepanus
s — Python — Python ciyyaitHbIX ymcen. Onepanuu

CPaBHEHHS.

7. | IlporpammupoBanu | [IporpammupoBanne | OCHOBHBIE IPUHIIUITBI HABUTAITH
e BIUIA  gna | BIUIA s | BIIJIA B moMemenne nocpencTsoM
ABTOHOMHOT'O ABTOHOMHOTO Aruco — meTok. OCHOBBI
noJiera B | moJsiera B | MOAKJIIOUYEHHUS U HACTPOUKHU
MTOMEIICHUE. MTOMEIIICHHE. MUKpokoMmIbioTepa Raspberry Pl 4

K apronuioty BITJIA.
IToaxmroueHne u HaCTpoiKa
MUKPOKOMITbIOTEPA K aBTOMUIIOTY
BITJIA. KoMmnbsroTepHOE 3pEHUE.
OpenCV. Ilepemenienne B
3a/IaHHBIC KOOPIMHATHI.
Pacno3naBanme IBETHRIX
MapKepoOB, BBIBOJI JAHHBIX B
TepMUHAJ.

HUTOI'O yacoB B 3 cemecTpe:

18

BCET'O yacos:

18




4.3. CAMOCTOAATEJIBHASA PABOTA OBYYAIOIIEI'OCA

Ne HaumeHoBaHnue pazaeaa | Nen/m Buasr CPO Bcero
n/n (TeMbl) TUCHUNTHHBI 4acoB
1 2 3 4 5
Cemectp 3
1. BBoguas nekmus 1.1 Pabora ¢ KHMXHBIMHA UCTOYHUKAMU 4
PaboTa ¢ 31eKTpOHHBIMH UCTOYHUKAMHU
[ToaroroBka K KOJUIOKBHYMY
Pedepar
2. [IporpamMmmupoBanue 2.1 Pabota ¢ KHHKHBIMH UCTOYHHKAMHU 12
aBTOHOMHOTO TIOJIETa PaboTa ¢ 31eKTpOHHBIMHI UCTOYHUKAMHU
BIUTA B 3akpeiTOM IToaroToBKa K KOJUIOKBUYMY
[IOMEILEHU U Pedepar
3. dotorpammerpuyeckas | 3.1 Pabora ¢ KHMKHBIMU UCTOUHUKAMU 8
00paboTKa JaHHBIX PaboTa ¢ 31eKTpOHHBIMHI UCTOYHUKAMHA
CBbEMKH C OECTIMIIOTHOTO [ToaroToBKa K KOJJIOKBHYMY
JIETaTEIBHOTO arnapaTa Pedepar
4. [TpuHnUIBI 4.1 PaboTa ¢ KHIKHBIMA UCTOYHUKAMU 6
IPOTPaMMHUPOBAHUS PaboTa ¢ 31eKTpOHHBIMHI UCTOYHUKAMHA
OeCIMIOTHBIX [ToaroToBKa K KOJJIOKBHYMY
aBTOHOMHBIX CHCTEM Pegepar
S. ITporpammupoBanue 5.1 PaboTa ¢ KHM)KHBIMU UCTOUHUKAMHU 6
aropuT™Ma noJieTa PaboTa ¢ 31eKTpOHHBIMHI UCTOYHUKAMHA
0eCIMIOTHOTO [ToaroToBKa K KOJJIOKBHYMY
BO3JYIIHOTO CyAHA Ha Pedepar
pUMepe KBaJPOKOINTEPa
6. ITpoexTrpoBanue 6.1 PaboTa ¢ KHM)KHBIMH UCTOUHUKAMHU 6
aBTOHOMHOTO nojera PaboTa ¢ 31eKTpOHHBIMH HCTOYHUKAMHU
BIUTA wucnonb3ys sI3bIK IToaroroBka K KOJUIOKBUYMY
IpOrpaMMHUPOBAaHUS  — Pegepar
Python
7. [IporpamMmmupoBanue 7.1 PaboTa ¢ KHUKHBIMU UCTOYHUKAMU 10
BITIJTA mis aBTOHOMHOTO PaboTa ¢ 2neKTpOHHBIMH HCTOYHUKAMH
M0JIETa B TIOMEIIIEHHE. [ToaroToBKa K KOJJIOKBUYMY
Pedepar
HUTOI'O yacos B 3 cemectpe: 52

10




5. INEPEYEHDb YYEBHO-METO/IUYECKOI'O OBECIIEYEHMUA JJIA
CAMOCTOSATEJBHOM PABOTHI OBYYAIOIIIUXCS O JUCHUIIINHE

5.1. MeToanueckue yKkazaHus JJIs1 00yYAKOIMXCS K JIEKIUOHHBIM 3aHATHAM

Kakumu Obl 3aMedaTenbHBIMH Ka4eCTBaMU B OOJIACTH METOIAMKU HU 00jamai JIEKTop,
Kakoe Obl OOJBIIIOE 3HAYCHHUE HA 3aHATUAX HU YACISII JISKIIHH CIYIIaTelhb, TTy00KOe MOHUMaHHEe
MaTepHuaia JIOCTUTAeTCs TOIBKO IMyTEM CaMOCTOSATEILHON pabOThI Hal HUM.

PaboTa Hajm KOHCTIEKTOM JICKITUU OCYIIIECTBIISETCS 10 dTaram:

* [IOBTOPUTH U3YYCHHBIM MaTepUa 0 KOHCIIEKTY;

® HCIIOHATHBIC ITOJIOKCHUA OTMECTUTH HA 10X U YTO‘IHI/ITB;

* HEOKOHYEHHBbIE (Ppa3pl, NPONyLICHHBIE CJIOBAa M Jpyrue HEJOUYeThl B 3amHCsX
YCTPaHUTh, MOJIb3YICh MaTepHallaMu U3 YUeOHHKA U IPYTUX UCTOYHUKOB;

* 3aBEpIIUTh TEXHWYECKOe O(GOpMIIEHHME KOHCIEKTa (ITOJAYepKUBAHUS, BbIIEICHUE
TJIABHOTO, BBIJICIICHUE PA3/CIIOB, MOAPA3/ICIIOB U T.I1.).

CamocTosaTenbHy0 paboTy clieyeT HauWHATh C JOPaOOTKH KOHCIEKTa, JKelIaTeIbHO B
TOT € JIeHb, II0Ka BPEMS HE CTEPJIO COJACpIKaHUE JICKITUU U3 naMaTh (depe3 10 4 mocne JeKnuu
B mamstu ocrtaerca He Oosee 30-40 % wmarepuana). PaGora Hajm KOHCIEKTOM HE JOJKHA
3aKaHYMBATHCSA C TPOCIYIIMBaHWs JIeKIuH. [lociie JIeKIMu, B MPOIECCe CaMOCTOSITEIbLHOM
paboThl, TIepe TeM, Kak OTKPBHITh T€TPaJlb ¢ KOHCIIEKTOM, MOJIE3HO MBICIEHHO BOCCTAHOBUTH B
MaMSITH COJIep)KaHUe JIEKIIUU, BCIOMHUB €€ CTPYKTYPY, OCHOBHBIE TIOJIOKEHUS U BBIBOBI.

C nenbro 10pabOTKH HEOOXOIMMO MPOYUTAThH 3alUCH, BOCCTAHOBUTH TEKCT B MaMSITH, a
TAKXE I/ICHpaBI/ITI) OITNCKH, paCIHI/I(prBaTB HC HpI/IHflTI)Ie paHee COKpaHIGHI/Iﬂ, 3aIIOJIHUTH
MPOMYIEHHbIE MECTa, MOHATh TeKCT, BHUKHYTh B €ro cMbIci. Jlamee mpoyuTarh mMaTepuai Mo
PEKOMEHIyeMON TNuTepaType, paspelias B XOJe YTeHHs, BO3HHUKIINE paHee 3aTpyaHEHUS,
BOHpOCBI, a TaKXKE OOIIOJIHCHUS U I/ICHpaBHHH CBOM 3aIlucCu. 3an1/1c1/1 JOJI?KHBI 6I>ITI> HarJsiATHbIMHU,
JUISL 9€TO CIIEYEeT MPUMEHSTh Pa3IN4Hble CIIOCOOKI BhIIeTIeHUN. B Xo/1e 1opaboTKU KOHCIIEKTa
YTAyOISIFOTCS, PACIIMPSIOTCS M 3aKPEIUIIOTCS 3HAHMS, a TaKKe JOIMOJHICTCS, UCTIPABIISETCS U
COBEpIIICHCTBYETCSl KOHCHEKT. Ele nmyudre, eciau Bbl mepepaboTaeTe KOHCIEKT, AaUTE €ro B
HOBOI CHCTeMAaTH3alllH 3amuceil. IT0, HECOMHEHHO, 3aiiMeT HEKOTOpOE BpEeMs, HO MaTepual
BaMU OyJeT XOpOIIo MpopadoTaH, a KOHCIIEKTHBHAS 3aIllUCh €r0 MPHBEICHA B YIOOHBIH IS
3allOMUHAHUs BHJ. BBeIeHHe 3arogoBKOB, CKOOOK, 0000IAONUX 3HAKOB MOJKET 3HAUUTEIHLHO
MOBBICUTh KAYE€CTBO 3aHCH. ITOMY MOXKET CIY)XHUTh TaKKe MOJYSPKHUBAHHE OTIEIBHBIX MECT
KOHCIIEKTa KpPacHBIM KapaHJAIIoM, MPHUBEJACHHE HA TOJSAX WM Ha OOpaTHOM CTOpPOHE JUCTa
KpaTKOfI CXEMBbI KOHCIICKTA U }Ip.

IToaroToBNEHHBIM KOHCIIEKT MW PEKOMEHAYyeMasl JINTepaTypa HCIONb3YeTCS IIpHU
MOJATOTOBKE K IMPAKTHYECKOMY (CeMHUHApCKOMy) 3aHsThi0. [loAroToBka CcBOAMTCS K

BHUMATEIBHOMY IMPOYTEHUIO Y4eOHOrO Marepuana, K BBIBOLY C KapaHIalloM B pyKax Bcex

11



YTBEpPXKICHUH U (GOpMyIl, K PELLICHUIO IPUMEPOB, 3ajiay, K OTBETaM Ha BOIIPOCHI, IPEJIOKEHHbIE
B KOHIIE JICKIIMM IIPENIOIAaBaTeNIeM WIHM IIOMEIICHHbIE B PEKOMEHyeMo iuteparype. 1Ipumepsl,
3a/1a4M, BOIIPOCHI 10 TEME SABIISAIOTCSA CPEIACTBOM CAMOKOHTPOJIA.

HenpemeHHBIM ycoBUEM IiTyOOKOIO yCBOEHHsI y4eOHOro marepuasa sBJISIETCs 3HAHUE
OCHOB, Ha KOTOPBIX CTPOUTCS M3J0XkKeHue Mmarepuana. OObIYHO IpPENoAaBaTellb HAlIOMUHACT,
KaKoi paHee M3y4CHHBI MaTepuall M B KaKOH CTENEeHU TpeOyeTcs MOArOTOBUTH K OYEepPETHOMY
3aHATUIO. JTa PEeKOMEHAAIus, Kak U TpeOOBaHHE CHCTEMAaTUYECKON M Cepbe3HOi paboThl HaJ
BCEM JICKLIHOHHBIM KYpCOM, MOJUIEKUT 0€3yCcI0BHOMY BbINOJIHEHHIO. [loTepu orndyeckoil csi3u
KaK BHYTPU TEMBI, TaK U MEKJy HMMM NPUBOJUT K HEraTUBHBIM IIOCJIEICTBUSM: MaTepUall
y4eOHOW JUCUUIUIMHBI IIEPECTAaeT OCHOBATEIbHO BOCIPUHUMATBHCS, @ TBOPYECKUH TpPYA
MOJIMEHSIETCSl YTOMJIEHHBIM NepenuceiBanieM. OOpalleHre K paHee U3y4eHHOMY MaTepuaily He
TOJIBKO ITOMOTa€T BOCCTAHOBUTHh B IIAMSATH M3BECTHBIEC IIOJIOKECHMSI, BBIBOABI, HO U IPUBOIUT
pa3po3HEHHbIE 3HAHUS B CUCTEMY, yIiIyOiseT u pacmupser ux. Kaxaslii Bo3BpaT K crapomy
MaTepualy I03BOJSECT HAWUTH B HEM 4YTO-TO HOBOE, IIEPEOCMBICIHMTBL €r0 C HMHBIX IO3ULUH,
OIPENIENIUTh AJI1 HEro Hambosee MOIXOASLIEE MECTO B YK€ HMEIOIIEHCS CHCTEME 3HAHUM.
HeonnokpatHoe oOpaiieHue K HpoiiieHHOMY MaTepuaiy siBiisieTcsi HauOoJiee paluoHaIbHON
dopmoit npuoOpeTeHus U 3aKperuieHus 3HaHui. OueHb MOJIEe3HbIM, HO, K COKAJIEHUIO, €Ille MaJIo
UCIOJB3YEMBIM B IPAKTHUKE CAMOCTOATENBHOM pabOThl, SBISIETCS  IpeIBApUTEIIbLHOE
O3HAKOMJIEHHE ¢ Y4eOHBIM MaTepuayioM. Jlaxke KpaTkoe, Oeryioe 3HaKOMCTBO C MaTepUaIOM
ouepeAHON jekuuu jnaer MHoroe. OOyuwarommecs TMOJy4aroT oOIiee MpeJCTaBIeHHE O ee
CONEpXKAHUU M CTPYKType, O IJIABHBIX M BTOPOCTEIEHHBIX BOIPOCaX, O TEPMHHAX U

onpezaeneHusx. Bce 3To obneryaer paboTy Ha JIEKIIUH U JIENAET €€ 11eJICyCTPEMIICHHOM.

S5.2MeTtoau4ecKkue yKa3aHus 10 CAMOCTOSITEIbHON padoTe 00y4aroImmxcst

CamocrosiTennbHast  paboTta  oOydwaromierocst —mIpeanojiaraeT  paziudHble  (HOPMBI
WHIUBUIYAIbHOW Y4eOHOW AESATENHHOCTH: KOHCIIEKTUPOBAHWE HAYyYHOW JUTEpaTyphl, cOOp U
aHaIM3 IpakThdeckoro marepuana B CMMU, mpoekTupoBaHME, BBIIOJIHEHUE TEMaTHYECKUX H
TBOPYECKUX 3a7aHuil W mp. BeiOop GopM U BUIOB CaMOCTOSTENBHOW pabOTHI OINpenensercs
WHAUBUAYAIbHO-IMYHOCTHBIM MOJAXOAOM K OOYYEHHI0O COBMECTHO TIperojaBaTeieM |
oOydaromuMmcsi. @OpMbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOYHOW aTTeCTalluH
o0yJaromuxcs.

Conepxanne  BHEAyIUTOPHOM  CaMOCTOATENbHOW  pabOThl oOydaromuxcs IO
mucuminHe «OCHOBBI yrpaBiieHus: U nporpammupoBanusi BACy Bkitouaet B cedsi pa3nuyHbIe
BH/JIbI I€STEIIBHOCTHU:

* yTeHue TeKcTa (yueOHUKa, TIEPBOUCTOYHHUKA, JOTIOTHUTEIIBHON JTUTEPATYPHI);
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* COCTaBJICHUE IIJIaHA TEKCTa;
* KOHCIIEKTHPOBAHHE TEKCTA;

* paboTa co CIIOBapsIMH U CIIPABOYHUKAMU;

* 03HAKOMJICHHE C HOPMATHBHBIMH JJOKYMEHTAMHU;

* uccleoBaTeNnbCcKas padboTa;

* WCIMOJIb30BAaHUE Ay/IMO- U BHJICO3AINCH;

* pabora C IEKTPOHHBIMU HH(POPMAITMOHHBIMHU PECYPCAMU;

* BBINOJIHEHUE TECTOBBIX 3aJIaHUIA,

* OTBETHI HAa KOHTPOJIbHBIC BOIIPOCHI;

* aHHOTHPOBaHHE, peepUPOBAHKE, PEIICH3UPOBAHKE TEKCTA;

* COCTaBIIEHUE TII0CCApHs, KpOCCBOpAA Wi OuOrorpaduu o KOHKPETHOU TEME;

¢ PCIICHUC BApHUATHUBHBIX 3a1a4 U ynpaxcHeHI/Iﬁ.

5.3 MeToauueckue YKazaHusd QJI MOATOTOBKH K TECTUPOBAHUIO

[ToaroToBKy K TECTUPOBAHUIO HEOOXOAUMO OCYILECTBIISATh MOATAITHO.

Ha nepBom 3Tane HeoOXOJMMO MOBTOPUTh OCHOBHBIE IOJIOKEHHSI BCEX TEM, JETalIbHO
pa3zbupasi Haubosiee CIOKHbIE MOMEHTHl. HemoHsTHBIE BOIpPOCHl HEOOXOAMMO BBIIUCHIBATS,
YTOOBI IO HUM MOKHO OBUIO MPOKOHCYJIBTUPOBATHCA C MPENOJaBaTeIeM Nepe]] MPOX0KIEHUEM
UTOTOBOrO TecTupoBaHusA. IloAroToBKy 10 TeMaM KaXAOW IHUIAKTUYECKOW €IMHHUIIBI
1esiecoo0pa3Ho MPOU3BOAUTE OTAENbHO. Ha 3TOM 3Tane Heo6X0AMMO UCIOIB30BaTh MaTepUaIbl
JEKIIMOHHOIO Kypca, MaTepHallbl CEMHHAPCKUX 3aHATHM, TECTOBBIE 3aJaHUs I TEKYIIETO
KOHTPOJIA 3HAaHUH, a TAKXKE MPE3EHTALUH JIEKIIMOHHOTO Kypca.

Ha BropoMm »Tame MOATOTOBKM Mpejiaraercs ©0e3 MOBTOPEHUS TEOPETUYECKOTro
MarepHala AaTh OTBETHI TECTOBBIE 3aJlaHUs JJIsl pyOEeKHOTO KOHTpOosis 3HaHui. Eciin oTBeTHI Ha
KaKHe-TO BOIIPOCHI BBI3BAIM 3aTPYyIAHEHHE, HEOOXOAUMO €lIe pa3 MOBTOPUTH COOTBETCTBYIOIIHIA
TEOPETHYECKUI MaTepHAIL.

Hakonen, Tperuil »Tam MOJATOTOBKM HEOOXOJMMO OCYILECTBUTH HEMOCPEICTBEHHO
HakaHyHe TecTa. Ha naHHOM »Tame HEeoOXOIUMO aKKypaTHO HMPOCMOTPETh BECh JEKIIMOHHBIN
KypC.

B cmywae, ecnmm pe3ynpTaThl  BBIOJIHEHHS TECTOBOIO  3aJaHMs  OKAa3alluCh
HEYJOBJIETBOPUTEIbHBIMU, HEOOXOMMO 3a(pUKCHUPOBATH TEMbI, HA BOIPOCHI 110 KOTOPBIM OBLITH
JTaHbl HEBEpHbIE OTBETHl, W €Ile pa3 YIrIyOJEHHO MOBTOPUTH COOTBETCTBYIOIIME TEMbI B

COOTBETCTBUH C YKa3aHHBIMU BBIIIC TPEMS dTAllaMU IMOATOTOBKH K TECTUPOBAHUIO.
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5.4 MeTtoanuyecKkue peKOMeHIalMH 10 MOAroTOBKe pedpepara

Pedepar sBasercs ¢dopmMol CcaMOCTOATENBHOW y4ueOHOM paboTBl MO TpPEIMETY,
HANPaBICHHOW Ha JIETAIbHOE 3HAKOMCTBO C KaKOW-TMOO TEMOH B paMKaxX MaHHOW y4eOHOI
muciumuinael. OCHOBHas 3afada paboThl Haja pedepaToM O MOpeaMeTy — YriyOJeHHoe
U3Y4YEHHUE OIpeAeNeHHOW MpoOieMbl H3y4aeMoro Kypca, TMOdydeHHe Oojee IMOJIHOM
UHPOPMALIUHU TTI0 KAKOMY-JTHOO0 ero pasjiery.

[Ipu moaroroBke pedepata HEOOXOAUMO HCIOIB30BATH OCTATOYHOE JUIS PACKPBITHS
TEMbl U aHaju3a JUTEPaTyphl KOJIUYECTBO HCTOYHHKOB, HEMOCPEACTBEHHO OTHOCSIIMXCSA K

H3yqaeM0171 TeMe. B kauecTBe HCTOYHHKOB MOTI'YT BBICTYIIATDH HY6J'II/IKaI_II/II/I B BUJAC KHUT U cTaTew.

5.5. Meroanuyeckue ykasaHus K MOAr0TOBKE K KOJUIOKBUYMY

HOIIFOTOBKa K KOJUIOKBUYMY HAQYHWHACTCA C YCTaHOBO‘IHOﬁ KOHCYJIbTalMU NpCrogaBaTciid, Ha
KOTOPOH OH pa3bsCHIET Pa3BEPHYTYIO TEMATHUKY IMPOOJIEMBI, PEKOMEHIYET JIUTEPaTypy it
U3y4eHUd U OOBsSCHAET Mpouedypy IpoBeleHuss KosulokBuyma. Kak mpaBuio, Ha
CaMOCTOSITENIbHYIO TOATOTOBKY K KOJJIOKBUYMY OOydaroumieMycsi OTBOAMUTCS 3-4 Henuenu.
Mertoanyeckue yka3aHusi COCTOST U3 PEKOMEHAUN 110 U3yYEeHHIO HCTOYHUKOB U JINTEPATYpBI,
BOIIPOCOB A CaMOIIPOBCPKU H KPATKHUX KOHCIICKTOB OTBETAa C ICPCUUCICHUCM OCHOBHBIX
(GakToB M COOBITUH, OTHOCSIIMXCS K IMYHKTaM IUIaHAa KaXXIOW TeMbl. DTO JOHKHO IOMOYb
o0yyaroImuMcs IIeJICHANPaBIeHHO OpPraHUu30BaTh padOTy IO OBJAJEHUI0 MaTepUajIoM M €ro
3arnoMuHaHuto. [Ipy MOAroTOBKE K KOJJIOKBHUYMY CIEYeT, MpeXAe BCEro, MPOCMOTPETh
KOHCIICKTHI HGKHI/Iﬁ U TMPAKTUYCCKUX 3aHATAH W OTMETUTh B HUX HMCIONIUECS BOIIPOCHI
KOJUIOKBHYMa. EciiM Kakue-TO BOIPOCHI BBIHECEHBI IPErojaBaTelieM Ha CaMOCTOSTEIhHOE
U3ydeHHe, cieyeT oOpaTUThCs K y4eOHOH JuTepaType, peKOMEHJOBaHHOW IperoiaBaTesieM B
Ka4yecTBE HCTOUHUKA CBEJICHUI.

KomnokBuym mnpoBoautcss B (QopmMe HHAMBUIYaTbHON Oecenbl MpenogaBaTesisi ¢ KaKIbIM
oOydaromuMmcst win Oecenbl B HeOonblux rpynmnax (2-3 yenoseka). OOBIUHO MpenojiaBaTeNb
3aJaeT HECKOJIbKO KpPAaTKUX KOHKPETHBIX BONPOCOB, TO3BOJSIOIIUX BBIACHUTH CTENEHb
JOOPOCOBECTHOCTH pabOThl C JIMTEpaTypoH, MpoBepseT KoHcHekT. Jlanee Oonee moapoOHO
0o0cyxmaeTcs Kakas-1m00 CTOpoHa MPOOIEMBI, YTO TTO3BOJISIET OIICHUTh YpOBEHb MoHUMaHus. [1o

UTOTaM KOJIJIOKBUYMa BBICTaBIIsAeTCs AU(GepeHINPOBaHHAS OLIEHKA MO MATHOAIIIIBHONW CUCTEME.
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6. OBPA3OBATEJ/IBHBIE TEXHOJIOT MU

Ne Buabl yueOHo# padoThl Oopa3oBaTesibHbIE TEXHOJIOTUH Bcero
n/n 4acoB
1 2 3 4
Cemectp 3
1 | ®ororpamMmmerpuyeckas Jlexims — nmpe3eHTaIums ¢ 2
06pabOTKA JAHHBIX CHEMKH C | UCTIONB30BaHIEM Power Point.
0eCIUIOTHOTO JIETATEIbHOTO
anmnapara
2 | IlporpammupoBaHue [IporpammupoBanue anropuTma 2
anropuTma moJieta | mojieta OECHUIOTHOTO BO3AYIIHOTO
OECMUIOTHOTO BO3IYIIHOTO | CyJAHA Ha MpUMEpe KBaIPOKOINTEPA
CyJlHa Ha npuMmepe
KBaJpOKoITepa
3 | [IpoexTupoBanue [IpoektupoBanue ABTOHOMHOTO 2
aproHOMHOro noinera bIIJIA | monera BIIJIA  ucnons3ys  s3bIK
UCIIONb3Ys S3BIK | IpOrpaMMupoBanus — Python
MIPOrpaMMHUpPOBAHUSA —
Python
4 | IIporpammupoBanue BIIJIA | IIporpammupoBanne  BITJIA  mis 2

JJIs1 aBTOHOMHOI'O IIOJIETA B
IIOMCIICHUCE.

ABTOHOMHOTO IT10JIETAa B IIOMCIICHUCE.
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7. VUEBHO-METOJUYECKOE W HWH®OPMALIMOHHOE OBECHEYEHUE
JUCUMUIIIAHBI

7.1. llepeyeHb OCHOBHOM ¥ JONOJHUTEILHON Y4eOHOM JIUTEPATYPbI

Cnucok 0CHOBHOI JINTEPaTypsbl

1. | KosnoBa, A. T. BecnuioTHble JieTaTelIbHBIC ammaparbl : ydeOHoe mocodme / A. T.
Koznoga, A. B. McaeB. — Mockaa : Aii [Tu Ap Meaua, 2024. — 125 ¢. — ISBN 978-5-
4497-3533-1. — Tekct : amektponHbiii // LudpoBoi obOpazoBarenbHblli pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/142628.html

2. |V, buapn Manbie OecuIOTHBIE JIETATeNbHBIE alaparhl : TeOpus U MpakTuka / Pangan
buapn V., Tumorn MaxJI»iin V. ; nepeBon A. U. JlembsinukoB ; moa peaakuueit 1. B.
AnneB. — Mocksa : TexHochepa, 2015. — 312 c. — ISBN 978-5-94836-393-6. —
Tekcr : anexkrponssiit / Ludpooit o6pazoBarenshblil pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/36871.htmi

3. | bamabanos, II. B. IlporpammupoBanue OECHUIOTHOTO JIETATEIBHOIO armrapara
MYJIBTHPOTOPHOTO THMA : yueOHoe mocobue / II. B. banabanos, A. I. uBun, . A.

JIrobumoBa. — Tam60B : TamMOOBCKMII TOCYIapCTBEHHBI TEXHUYECKHH YHHBEPCHTET,
OBbC ACB, 2023. — 85 c¢. — ISBN 978-5-8265-2689-7. — TekcT : 2JIeKTpOHHBIN //
[Mu¢pposoit  obpasosarenbHblii  pecypc IPR SMART :  [caiir]. — URL:

https://www.iprbookshop.ru/141076.html

4. | Baceukun 10.C. Jlatunku uHbOpMAIMK JICTATEIBHBIX alliaparoB : yueOHoe mocodue /
Baceukun 10.C., OGonenckuii FO.I.. — MockBa : MOCKOBCKHI TOCyJapCTBEHHBIH
TexHu4yeckuil yauBepcurer umenu H.D. baymana, 2008. — 56 c. — ISBN 978-5-7038-
3143-4. — Texct : snexTpoHHbI // Llndposoit oOpazoBarensHblil pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/136691.html

5. | KaBanepos M.B. Pa3pabGotka mporpamMmHOro otecneyeHus Uil CHUCTEM YIpaBJICHUS

JIBUTATEISIMHM  JIETaTeNIbHBIX amnmaparoB : ydyeObHoe mnocobue / Kasanepos M.B.,
Marymkua H.H., IOxakoB A.A.. — Ilepmp : Ilepmckuili HauuMOHAIBHBIN
HCCIIEIOBATENILCKAN TONMMTEXHNYecknii yHuBepcuret, 2012. — 148 ¢. — ISBN 978-5-

398-00925-5. — Tekcr : amexrponHsiit // LudpoBoit obpazoBarenbublii pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/105515.htmi

CnHCOK 10NOTHUTEIbHOMH JIUTepaTyphl

6. | OyHKUMOHAJILHBIE CHCTEMBI JIETATENBHBIX aIlllapaToB. OJEKTPUYECKOE M AIIEKTPOHHOE
oOopynoBanue : yueoHoe nocobue / A. I'. I'apranees, JI. K. Bypynasko, B. I1. IlerpoBuu, A. IL
JleonoB. — 2-e¢ m3n. — Mocksa : Aii [lu Ap Meaua, 2024. — 239 ¢. — ISBN 978-5-4497-
1318-6. — TekcT : anexrponnbiii // Lludposoii oOpasosareabhbiii pecypc IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/147314.html

7. | ®enotoBckux, A. B. OcoOeHHOCTH pa3paOOTKH M IKCIUTyaTalliu TPAKAAHCKUX OECHMIOTHBIX
ABUALIMOHHBIX CHCTEM C TEXHOJOTMSIMU HCKYCCTBEHHOI'O HHTEUIEKTa B APKTHYECKOH 30HE
Poccwuiickoii denepanuu : monorpadust / A. B. @egoroBckux. — Mocksa : Aii [1Tu Ap Menua,
2022. — 277 c. — ISBN 978-5-4497-1443-5. — Tekcr : anekrponusiid // Iudposoii
o0Opa3oBaTebHbIH pecype IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/120431.html
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7.2 IlepeyeHb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTEepHeT»

http://elibrary.ru - Hayunas snekTpoHHas OuGIHOTEKA.

7.3. UnopManmoHHbIEe TEXHOJIOTHH, JTUIEH3NOHHOE POrPaMMHoOe o0ecrnevyeHue

JInneH3uoHHOE MPOrpaMMHOe
o0ecreuenue

PexBU3NTHI JINIIEH3HIT/ IOTOBOPOB

Awntusupyc Dr.Web Desktop Security Suite

JIuuensuonnsiii Joroop Ne 621
Cpok aeiictBus: ¢ 25.09.2025 no 24.09.2026

Koncynbrant [lroc

Jorosop Ne 7 or 15.01.2026 r.

[Hudposoii 06pazoBaTenbHBIN pecypc
IPR SMART

Jluuensuonnsiii qorosop Ne 12873/2511 ot
02.07.2025 r.

Cpok aeiictBus: ¢ 01.07.2025 r. 10 30.06.2026 1.

Becmmataoe I[10

LibreOffice, OpenOffice, MoiiOd¢uc, Visual Studio Community, Sumatra PDF, 7-Zip, Adobe
Acrobat Reader, Lazarus, Virtual box, Visual Studio Code
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

8.1. TpeGoBaHus K ayIMTOPUAM (IIOMEIEHUAM, MeCTaM) [IJIsl IPOBEACHUA 3aHATUI

1. YueOHnan AyJAUTOPUSA 1Jisl IPOBECACHUSA 3aHSTHH JEeKIUOHHOI0 THIIA:

CrnenmanusupoBanHas Mebenb: Kadenpa HactonbHast - 1mt., 1ocka MenoBas - 110T., CTyJbs —
65 wrt., mapTsl - 34mt. Texauyeckue cpeacTBa 00ydeHHs, CITyKaIIKe A IPETIOCTaBICHHUS
yueOHoI nH(popMaru 60bIION ayauTopuu: DKpaH Ha mratuse — | mr. [Ipoekrop — 1 miT.
HoytOyk — 1 .

2. YueoHan AyJAUTOPUSA 1Jisl IPOBCACHUSA 3aHATHH CEMUHAPCKOIo TUIIa, KypcoBoro
NMPOEKTUPOBAHUA (BBIHOHHCHI/IC KYPCOBBIX paﬁoT), I'PYHNIIOBBLIX U HHAUBUAYAJIBbHBIX
Koncyanaunﬁ, TEKYIIEro KOHTPOJIS U HpOMe)KyTOqHOﬁ arrecranmuu

Cnenmamu3upoBanHas mebenb: CTon mpenofaBaTeIbCKUM - lIIT., KOMIBIOTEPHBIE CTOJBI -
10mrr., maptel -7mrT., CTynbs - 24mrT., gocka MenoBas - lmr. JlabopatopHoe oOopymoBaHUE,
TEXHUYECKHE CpEICTBA OOYyYEHHSs, CIyKallhue s TpeAoCTaBlIeHHS y4deOHOW WHQOpManuu
Oonbiioi aynutopun: Ilepconanbhblil komnbioTep — 10 mT. DKpaH HaCTEHHBIM PYIOHHBIN — 1
IIT.

3. [lomelenne 1JI1 CAMOCTOSATEIbHOI PadoThI
Otnen o0CTyKUBaHUS TICUATHBIMU U3/IaHUSIMHU

CneuunanusupoBanHas mebens: Paboune cronsl Ha 1 mecto — 21 mt.Crynbs — 55 mrt. Habop
J€MOHCTPALIMOHHOTO 000PY0BaHMs U yueOHO-HATJIHBIX TOCOOUH, 00eCIeunBaIOIINX
TEMaTHYECKHE WIIIIOCTPALMN: SKPAaH HACTEHHbIN — | 1mIT.

[TpoexTop — 1mr. HoyrOyk — 11mT.
HNudopmannoHHo-0nbarorpaguueckuit oTaen.
Criennanu3upoBaHHas MeOeb:

Pabouue cronsl Ha 1 MecTo - 6 T. CTysbs - 6 WIT.

KOMHBI—OTepHaSI TEXHHUKA C BO3SMOKHOCTBIO ITOAKIKOYEHHUS K CETHU «I/IHTepHeT» H o0ecreueHueEM
JIOCTYTIA B AJIEKTPOHHYIO HH(MOpMaImoHHO-00pazoBatenbHyto cpeny PI'bOY BO «CeBKaBl Ax:

[Tepconanbublil komnbioTep — lmT. Ckanep — 1 . MOY — 1 mt. OTnen o0cmyXxuBaHUsS
AIIEKTPOHHBIMU M3AaHusIMH Creruanau3upoBaHHast MeOelb:

PaGouue cromnsl Ha 1 MecTo — 24 mT. CTynbs — 24 miT.

Habop nemoHcTpaninoHHOTO 000pyI0BaHMS U y4eOHO-HATIISAHBIX TOCOOHH, 00ecTIeYMBarOINX
TEMaTUYECKHE NIUTIOCTPALNH:

WutepaktuBHasg cucreMa - 1 mr. Monutop — 21 mr. CereBoii Tepmunan -18 mr. [lepconanbHblit
komnbroTep -3 mt. MOV — 2 mr. [IpuaTtep —1mrT.
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4. Ilomenenue 1 XpaHeHUsI U MPOPUIAKTHIECKOT0 00CTYyKMBAHUS Y41€OHOTO
000opy10BaHUA

Cnernmamm3upoBanHas mebens: [lkadp — 1 mT., cTyn -2 mT., KPecio KOMIBIOTEpHOE — 2 IIT.,
CTOJI YTJIOBOH KOMITBIOTEPHBIM — 2 IIT., TYMOOYKH C KJIIOYOM — 2 MT. Y4eOHOe mocodue
(epcoHaIbHBIA KOMIBIOTEP B KOMILJIEKTE) — 2 HIT.

8.2. TpeGoBaHus1 K 000PYI0BAHUIO PA00YMX MECT MPENnoaaABaTe/ sl U 00y4AIIMXCS
PaGouee MecTo nmpenogaBarTess, OCHAIIEHHOE KOMIIBIOTEPOM C I0CTyNoM B MIHTepHET.

PaGoune mecta oOydarouuxcs, OCHaleHHbIE KOMIIbIOTEpaMU C 10CTynoM B MHTepHerT,
npenHa3HaYeHHBIE U1 paOOThI B 3JIESKTPOHHOU 00pa3oBaTeNbHOM cpeie, U T.11.

8.3. TpeGoBanus K cieHAJIU3UPOBAHHOMY 000PY/I0BAHMIO HET
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9. OCOBEHHOCTH PEAJIMBALIMHA JUCHUIIJIMHBI JISA UHBAJIUIOB U JINI C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbs

Jlis oOecriedenust 00pa3oBaHUs HWHBAIMIOB M OOYYalOIIMXCS C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3/I0pOBbsl pa3pabaTbiBaeTcsi (B cCilydae HEOOXOAMMOCTH) aJalnTHPOBAHHAS
oOpa3oBaTesibHasi NMPOrpaMMa, WHIUBUIYaTbHBIA Y4eOHBIM MJIAaH C Y4€TOM OCOOCHHOCTEH HuX
NCUXO(U3NUECKOTO PA3BUTHS W COCTOSHHUS  370POBBS, B YAaCTHOCTH MPUMEHSETCS
WHAUBUIYAIBHBIN TIOIX0J] K OCBOCHHUIO TUCIHMILIUHBI, WHIUBUAYAIbHBIC 3aJlaHus: pedeparsl,
MUChbMEHHBIC PA0OTHI M, HAO0OOPOT, TOJIBKO YCTHBIC OTBETHl M JTUAIOTH, WHIAMBHUIYyaJIbHBIC
KOHCYJIbTAIlK, WCIOJIb30BAaHUE JTUKTOPOHA ¥ JPYTUX 3alKCHIBAIOIIUX CPEACTB IS
BOCITPOM3BEJICHHUS JIEKIIMOHHOI'O U CEMUHAPCKOr0 MaTepuarna.

B umemsx oOecriedenust oO0ydaromMxcs MWHBIMJIOB M JIML C OIPAaHUYEHHBIMHU
BO3MOXXHOCTSIMU ~ 3/10pOBbsSl  KOMIUIEKTYeTCSI (OHJI OCHOBHOW y4yeOHOM JUTEpaTypoil,
aJalITUPOBAHHOM K OrPaHMWYEHUIO HJIEKTPOHHBIX OOpPa30BaTENbHBIX PECYpCOB, AOCTYH K
KOTOpbIM opranu3zoBan B BUI[ Akagemun. B Oubnnoreke mnpoBOIATCS HHIUBUAYaJIbHBIE
KOHCYJIbTAllMM JJIsl JTAaHHOM KaTeropuu IMoJsib30BaTelieil, OKa3blBaeTCs OMOILb B PETUCTPALIUU U
UCMOJIb30BAaHUM  CETEBBIX M  JIOKAJIBHBIX 3JEKTPOHHBIX  00pa30oBaTENbHBIX  PECYPCOB,
IIPEJOCTABIIAIOTCS MECTA B UUTAILHOM 3aJI€.
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[Ipunoxenue 1

®OH/J ONEHOYHBIX CPEACTB IIO AUCHUIIJIMHE

OcHOBBI yIIpaBJjeHus U nporpammupoBanusg BAC
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MACIOPT ®OHJIA OLIEHOYHLIX CPEJICTB IO
JTUCHUILIAHE

1. Komnerenuun, popmMupyembie B poiecce n3y4eHusi JUCHUTITHHBI

Nunexc @opMyIMpPOBKAa KOMIETEHLIMU

[1K-2 CriocobeH IpUMEHSITh COBPEMEHHBIE MHPOPMALMOHHBIE 1 KOMMYHUKAIIMOHHBIC
CEpPBUCHI ¥ MPOTPAMMHBIE KOMIUIEKCHI B Pa3IMYHBIX cepax AesTeTbHOCTH

2. DTansl (l)OpMPIpOBaHI/Iﬂ KOMIIETCHIIUH B MMPOLIECCE OCBOCHUSA TUCHUITINHBI

OcHOBHBIMH 3TanamMu (OpMHUPOBAHMS yKa3aHHBIX KOMIIETECHIIMH NMpU W3Y4YEHUU
o0yyaromMMHCs AUCLUUIUIMHBI SIBJISIOTCS MOCIEI0BATEIbHOE U3YyUEHHUE CO/EPIKATENIbHO
CBSA3aHHBIX MEXIy c000M pasnenoB (TeM) ydeOHbIX 3aHATUNA. M3ydeHume Kaxxgoro
pazgena (TeMbl) MpeANoiaraeT  OBJIAJeHHE  OOYYaIOIUMHUCS  HEOOXOJIUMBIMU
KoMIeTeHIMsAMU. Pe3ynbrar arrectanuum o0OydarOIIMXCS Ha pa3dUYHbIX dTanax
dbopMUpOBaHUS ~ KOMIIETEHIMH IOKa3blBa€T YPOBEHb OCBOEHHUS  KOMIIETEHLHUMN
00yJaromyMHCS.

DTanmHOCTh (POPMUPOBAHUS KOMIETEHIIMN TIPSIMO CBsI3aHA C MECTOM JAUCITUTIIUHBI
B 00pa3zoBaTeIbHON TPOTrpPaMMe.

Paznennl (Tembl ) I1K-2
AMCHUTINHBI
IIporpammupoBanue +
aJIropuTMa IoJera

0ecTMIOTHOTO BO3YLTHOTO

cynHa Ha npumepe
KBaJpOKOIITEpa

IIpoexTupoBanue +
ABTOHOMHOTO roJieTa

BIUTA wucnons3yst  A3bIK
IIPOrPaMMHUPOBAHHUS —

Python

IIporpammupoBanue BITJIA +
JUIsl aBTOHOMHOTO TOJIeTa B
IIOMEIIEHHE.

IIporpammupoBanue +

aJIropurMa IoJICTa
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OECIUIIOTHOTO BO3AYLIHOTO

cyaHa Ha npumepe
KBaJIpOKOIITEPA
[TpoexTupoBanue
ABTOHOMHOTO noJsieTa

BIIJIA wucnosb3ys  sA3bIK
IpOrpaMMHUpPOBaHUs —
Python

[IporpammupoBanue BITJIA
JUIs aBTOHOMHOTO TI0JIeTa B
IIOMEILEHHE.

[TporpamMmmupoBanue
anropuTMa noJueTa
0eCIUIOTHOTO BO3TYLTHOTO

cyaHa Ha npumepe
KBaJpOKOIITEpa
IIpoexTupoBanue
ABTOHOMHOTO noJjieTa

BIIJIA wucnosb3ys  sA3bIK

IporpaMMHUpPOBaHUSI —
Python

[TIporpammupoBanne BITJTA
JUJIL aBTOHOMHOTO TOJIETa B
IIOMELICHUE.
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3. UHaMKaTOpPBbI JOCTH:KEHUS KOMIIETeHU M, popMupyeMbIX B Mpolecce H3y4eHHus TUCHUIINHBI

IIK-2 Cnocoben IMPUMCHATH COBPECMCHHBIC I/IH(bOpMaHI/IOHHBIC 1 KOMMYHUKAIIUOHHBIC CEPBUCHI U IPOTrPaMMHBIC KOMIUICKCHI B Pa3JIMYHBIX C(bean JCATCIBHOCTHU

HnaukaTopbl JoCTHAKEHUI

Kpurepuu oneHnBaHus1 pe3y/1bTaTOB 00yYeHHsI

CpencrBa oLleHUBAHHS Pe3y/IbTATOB

00y4eHust
HEYIOBJIETB YIOBJIETB XOpoLIo OTJIMYHO Texymmii IIpomexyTouHast
KOHTPOJIb aTTecTanus

IIK-2.1 PaGoraer ¢ He mosxeT paborath ¢ YacTuyHO MOXKET Moxer paboTath ¢ Pasbupaercs Ha otnmuHO B | Kosmokeuym, pedepar, 3auer
COBPEMCHHBIMHU COBPEMEHHBIMHU paboTath ¢ COBPEMEHHBIMU pabote ¢ COBpEMEHHBIX TECTUPOBAHNE
HHOPMALHOHHBIMH 1 UH(GOPMAIMOHHBIMY U COBPEMEHHBIMH UH(OPMAIMOHHBIMY U UH(GOPMAIMOHHBIX U
KOMMYHHKAHOHHBIM KOMMYHHKAIIHOHHBIMU UH(OPMAIIMOHHBIMHA U KOMMYHHKAIIHOHHBIMU KOMMYHHKAITHOHHBIX
CepBUCAMU NIPH CO3/IaHHN
[IPOrPAMMHBIX KoMILTekcop | CCPBHCAMH IPH CO3/IAHHH KOMMYHHUKAIIMOHHBIMH | CEpBHCaMH IIPU CO3JaHUH CEPBHCOB IIPH CO3/IaHUN
IIPOTPaMMHBIX KOMIUIEKCOB | CEpBHCaMU IIPU HPOTPaAMMHBIX KOMIUIEKCOB | HPOTPaMMHBIX KOMIIJIEKCOB
CO3/IaHUN
HPOTPaMMHBIX
KOMIIIEKCOB
[IK-2.2 3HaeT OCHOBHBIE He 3naer ocHoOBHBIC Tambl | YacTidHO 3HaeT 3HaeT OCHOBHBIE JTAIbl U OTtnyHO 3HaeT ocHOBHbIE | Kommoksuywm, pedepar, 3auer
9TaNbl U UX COJlepIKaHNe U MX COZiep)KaHue NPU OCHOBHBIE JTaIlbl ¥ HX UX COJIepKaHUE TIPH 9Tambl U UX COZlepIKaHNe TECTHPOBAHHE
[IPH YCTAHOBKE U YCTaHOBKE M HaCTpOiike coiep)KaHue MpH YCTaHOBKE U HacTpOiike IIPY YCTAHOBKE U
HACTPOHKE ONMEPAMOHHBIX | ONEPAIMOHHBIX CHCTEM M YCTaHOBKE M HACTPOMKE | OIepalMOHHBIX CUCTEM H HaCTpOIKe OneparoHHBIX
CHCTEM M CETEBBIX CETEeBBIX YCTPOMCTB, IPU OTIEPALIMOHHBIX CHCTEM | CETEBBIX YCTPOMCTB, IPH CHCTEM M CETEeBBIX
YCTPOIICTB, PH CO3IaHHU CO3/1aHUH TIPOTPAMMHBIX U CETEBBIX YCTPOIICTB, CO3/IaHUH TTPOTPAMMHBIX YCTPOMCTB, HPH CO3JaHUI
MIPOTPaMMHBIX KOMIUIEKCOB | KOMIUIEKCOB HPH CO3JaHUN KOMILIEKCOB HPOrPaMMHBIX KOMITJIEKCOB
HPOrpaMMHBIX
KOMIIJICKCOB
[TK-2.3 Criocoben He criocoben Yactiaso criocobeH Criocoben OTINYHO MOKET KomoxsuyM, pedepar, 3auer

MIPOrpaMMHpPOBATh Ha
COBPEMEHHBIX TPUKJIATHBIX
iatopMax, HacTpanBaTh
Y TECTHPOBATh
CO3/]aBacMBbIe
MIPOrPaMMHBIE KOMILTEKCHI

MIPOrpaMMHpPOBATh Ha
COBPEMEHHBIX IPUKJIATHBIX
iatopMax, HacTpanBaTh
Y TECTHPOBATh
cO3/1aBacMBbIe
MIPOrpPaMMHBIE KOMILTEKCHI

TPOTPaMMHPOBATDH Ha
COBPEMEHHBIX
TIPUKITATHBIX
margopmax,
HaCTpanBarh u
TECTHPOBATh
co3aBacMble
POrpaMMHBIC
KOMILIEKCBI

MpOrpaMMHPOBATh Ha
COBPEMEHHBIX PUKJIAJHBIX
iatopMax, HaCTpanBaTh
U TeCTUPOBATh
CO371aBacMBble
MPOTPaMMHBIC KOMILTEKCHI

MIPOrpaMMHPOBATh HA
COBPEMEHHBIX MPHUKIIAJIHBIX
miatopMax, HacTpauBaTh
U TECTHPOBATh
CO3/1aBaeMble
TIPOrpaMMHBIE KOMILTEKCHI

TECTUPOBAHUE




4. Kommjiekr KOHTPOJbHO-OLICHOYHBIX CPECACTB 110 JUCHUILJIMHE

BOHpOCbI K 3a4€Ty

10 ANCHUIIJINHC «OCHOBBI YIIPAaBJICHUA U ITPOIrpaMMUPOBAHHNSA BAC»

1. Ilepeuncnute OCHOBHBIE THITHI OCCIIMIOTHBIX JIETATEJIBHBIX aMlapaToB U UX (GYHKINOHAIHHOE
IIpeHa3HAYECHUE.

2. Koncrpyknus tunmanoro BITJIA.

3.IlpaBuna 6e3omacHocTH MpH SKcIuryaranuu BITJIA.

4. B uém 3akiroyaercs MmiaHupoBaHue Tpaekropuu nosiera bITJIA?

5. Ilpunanumne! HaBuranuu BITJIA B moMeneHuu ¢ UCITOIb30BaHUEM ATuCO-METOK.
6. Kak nogxmrounts MukpokomibioTep Raspberry Pi 4 x aBronunory BITJIA?

7. OcHoBHbIE 3Tarbl 00padoTku JaHHBIX cbeMKkH ¢ BITJIA B mporpamme Meshroom.
8. PID-perymsitops! u ux ucnoibszoBanue B bITJIA.

9. Ilpouecc xanmubposku BITJIA.

10. OcHoBHBIE 3TanBl COOPKH MPOTPAMMHUPYEMOTO KBAJPOKOIITEPA.

11. IlporpaMMupoBaHre aBTOHOMHOT'O TT0JIeTa Ha si3bIKe Python.

12. KomnbroTepHOE 3peHHe U ero NPUMEHHEHHE B OJIETHBIX MUCCHUSIX.

13. Kakue 1aT4uKky HCHONB3YIOTCS U 0071ETa NpensTCTBUA?

14. PaGoTa HaBUTaIus 10 MOJII0 METOK B CUMYJIALIMOHHOM cpene Gazebo.

15. Bo3moxHOCTH cpe/ibl TporpaMmupoBanus Scratch ans ynpasnenus BITJIA.

16. OcHOBHbBIE KOMIIOHEHTHI CHIIOBOM ycTaHOBKH BITJIA.

17. Pasnuna mexnay BusyansasiM 1 FPV-nmniotupoBanuem

18.  Ilpomecc otnaaku nonetaoi muccuu BITJTA.

19.  IlpemmymiecTBa M HEJAOCTATKH UCIIOIB30BaHUS Aruco-METOK JUIsi HABUTAIIUH B
MOMEILEHUH.

20.  "KomnbroTepHoe 3peHHe" U ero pojib B aBTOHOMHBIX CHCTEMaXx.

21.  Pexumsl nonera y BIIJIA u ux otiauuus.

22.  Cumymsauuonnas cpena Gazebo npu padote ¢ BITIA.
23.  Ilpunmun pabotsl perynastopos xoaa (ESC) B BITIA.

24. Oranel co3nanus 3D-mMoenu 1Mo TaHHBIM (OTOTPaMMETPHH.

25. OcHosuble Oubmuorexu Python ans nporpammuposanust BITJIA.

26. MAVLink u ero pons B ynpasneanu BITJIA.

27. @daxkTopsl, BiauAOIIKE HAa BpeMms nosera BITJIA.

28.  PacmosnaBanme Aruco-meTok ¢ momorpio OpenCV.

29.  "lloneTHblil KOHTpOTIEP" U €TO MOMYJISIPHBIE MOJIENH.

30.  Kakwue Tunsl 1aT4ukoB Hcnonb3ytoTes B BIIJIA u ans uero?

31.  OmnwmmmuTe mpouece NporpaMMHUpPOBaHUs ABTOHOMHOT'O 00J1€Ta MPENsITCTBUH.
32.  OCHOBHBIE IPUHITUIIBI PAOOTHI C THPOCKOIIOM U aKCEJIEPOMETPOM B ITOJIETHOM
KOHTpOJLIEpE.

33. Urto takoe "PID-perynarop" u kak ero napameTphl BIUSIOT Ha MOJET?



34. Mertonbl kommyHuKauu Mexxy BIIJIA u HazeMHON CTaHIUEH.
35.  Jlms dero Hy>kHa KaaTuOpOBKA KOMIIAca M KaK OHA IPOBOJAUTCS?



Bonpocel K KOJIJIOKBHYMY

10 AUCHUIIIINHE «OCHOBEI YIIPaBJCHUSA U IIPOIrPaMMUPOBAHUA BAC»

1. [lepeuncnure OCHOBHBIE TUIIBI OECIMIIOTHBIX JIETATEIBHBIX alapaToB U UX (PYHKIIMOHAIBHOE
npeaHa3HauYeHue.

2. Koncrpyknus tunuanoro BITJIA.

3.IIpaBuna 6e3omacHocTH npu SKcruryaranuu BITJIA.

4. B uém 3akirouaeTcs mIaHupoBaHue Tpaekropuun nosera BITIIA?

5. [Ipunnumner HaBuramuu BITJIA B moMenieHun ¢ UCIOJIb30BaHUEM ATUCO-METOK.
6. Kak nogxmirounts MukpokomibioTep Raspberry Pi 4 x aBronunory BITJIA?

7. OcHoBHbIE 3Tarbl 00padoTku qaHHBIX cbeMkH ¢ BITJIA B mporpamme Meshroom.
8. PID-perymnsropsl u ux ucnonszoBanue B bITJIA.

9. Ilpouecc xanmubposku BITJIA.

10. OcHoBHBIE 3TanBl COOPKH MTPOTPAMMUPYEMOTO KBAIPOKOIITEPA.

11. IlporpaMMupoBaHre aBTOHOMHOTO TT0JIeTa Ha si3bIKe Python.

12. KoMITb0OTepHOE 3pEHHUE U €T0 TPUMECHHCHUE B TIOJICTHBIX MUCCHSIX.

13. Kakue gaTyuku UCHONB3YIOTCS AJsl 001ETa MPEensITCTBHIA?

14. PaGota HaBuUTaI¥s 1O MO0 METOK B CUMYIIALIMOHHOM cpene Gazebo.

15. Bo3moxHocTH cpensl mporpaMmMmupoBanust Scratch mist ynpasnenust BITJTIA.

16. OcCHOBHBIE KOMIIOHEHTBI CHJIOBOM ycTaHOBKH BITJIA.

17. Pasnuna mexnay BusyanbasiM U FPV-niunorupoBanueM

18.  Ilpomecc otnaaku nonetHoi muccuu BITJTA.

19.  IlpemmymiecTBa M HEJAOCTATKH UCIIOIB30BaHUS Aruco-METOK JUIsi HABUTAIIUH B
MIOMEILEHUH.

20.  "KommbroTepHoe 3peHHE" U €ro pOJibh B aBTOHOMHBIX CHCTEMaX.

21.  Pexumsl nonera y BIIJIA u ux otauuus.

22.  Cumymsauuonnas cpena Gazebo npu padote ¢ BITJIA.
23.  Ilpunuun pabotsl perynastopoB xoaa (ESC) B BITJIA.

24.  DOransl cozganus 3D-monenu no gaHHBIM (OTOrpaMMETPHUH.

25. OcHosuble Oubnmuorexu Python miia nporpammuposanust BITIA.

26.  MAVLink u ero pons B ynpasneanu BITJIA.

27. @daxkTopsl, BiausAOIIKE HAa BpeMs nosera BITJIA.

28.  PacmosnaBanme Aruco-metok ¢ momoripio OpenCV.

29.  "lloneTHblil KOHTpOIIIEP" U €TO MOMYJISPHBIE MOJIEINH.

30.  Kakwue Tunsl 1aTunkoB ucnonb3ytoTes B BITJIA u ans gero?

31.  OnwumuTe npouecc NporpaMMHUpPOBAaHUSI aBTOHOMHOTO 00J1€Ta MPEensITCTBUH.
32.  OcCHOBHBIE IPUHIUIBI PAOOTHI C THPOCKOIIOM U aKCEJIEPOMETPOM B IOJIETHOM
KOHTpOJLIEPE.

33. UYro Takoe "PID-perynarop" n kak ero napameTpsl BIUAIOT Ha MOJET?

34, Mertonbl kommyHuKkauu Mexay BITJIA u HazeMHOW cTaHIMEH.
35.  Jlns yero Hy»kHa KaMOpPOBKa KOMITaca M KaKk OHa TIPOBOUTCS?



Noakown

© ™

10.

11.

12.

Tembl pepepaToB

10 AN CHUIIJINHC «OCHOBBI YIIPpAaBJICHUA U ITPOIrpaMMUPOBAHNA BAC»

ApxuTeKTypa nporpaMMmHoro odecnieueHust coppemeHHbIX BIIJIA: 0630p u cpaBHeHHE
(PX4, ArduPilot, ROS).

ANTOpUTMBI CTAOMIIM3ALMH U YIIPABJIEHUS 110JIETOM MYlIbTUpoTOpHOro BILJTA.
Hapuranuonnsie anroputmsl BITJIA: ot GPS 10 onTuyeckoro noroka.

4. Peanu3zanys aBTOHOMHBIX MUCCHI: IJIAHUPOBAHUE ITYTH U 00JIET NPENATCTBUM.
[IporpammupoBanue rpynmnoBoro B3aumoeiictsus bITJIA (poeBoe moeaeHue).
CTpyKTypa ¥ IPUHIMITBI pA0OTHI MOJIETHOTO KOHTpoJutepa BITJIA.

Ponb u kanmbpoBKa 1aTYMKOB HHEPIIUATLHON n3MepuTenbHoM cucteMbl (IMU) B
cucrteme ynpasienus bITJIA.

Cucremsl cBs3u BITUIA: TenemeTpus u yrpapiieHUE 110 paJlOKaHaIlYy.

Hcnonp30BaHne KOMIBIOTEPHOTO 3pEHUS JIIsl TOYHOT'O O3UIIMOHUPOBAHUS U MOCATKU
BILJIA.

Ocobennoctu ynpasienus u nporpamvupoBanusi BITJIA s aspodoTocheMKu 1
Kaprorpadumu.

Cucremsl ynpasnenust BITJIA 17151 MOHUTOpUHIa TMHEHHBIX 00BEKTOB (TPyOOIPOBOIbI,
JIDI).

[TporpaMMHo-arinapaTHble penieHust Juist JOCTaBKU Ipy30B ¢ nomoribio bITJTA.



TecToBBIE BOIIPOCHI MO TUCHUILJIMHE

«OcHOBBI yiipaBiieHud U nporpamMmMmupoBanus bACy»

1. Kakotii tun BITJIA game Bcero ucnomb3yercs st a3podorocbeMku?
a) MynbTukonrep
0) Camouter
B) [Tnanep

r) dupmxabib

2. OcHoBHOM ameMeHT KoHCcTpykiuu BITJIA, orBeuarouii 3a cTabuin3anuio noJera:

3. IIpaBuna 6e3omacHoctu npu kcruryatanuu bITJIA 3anpemniarot:
a) [Toner Hax moapMu
0) [ToseT B moMenieHUH
B) HUcnons3zoBanue GPS

r) KanubpoBky naTumkos

4. lns napurauuu BITJIA B noMelieHun UCTIONb3YIOTCS:

5. MuKpOKOMITbIOTED, MOAKII0UaeMbIil K aBTonuioty BITJIA sto

6. Anroputwm nosieta BITJIA Bkitouaer:
a) Banert, mocanky, mepemernieHne
0) Tonbko B3NIET
B) TosbKO MOcaaKy

r) Tonbko nepemelieHue



7. IIporpamma 1t 06paboTku naHHBIX cheMKH ¢ BITJIA:

8. Pexxum nunmotupoBanusi BITIA, ucnonbs3yemblid 11 MpoJsieTa Moja0Chl MPEsTCTBUIM:

9. Cpena nmporpaMMUpOBaHHUsl, UCHIOJIb3YeEMasl 17151 pabOThI CO CpaiiTaMy U CLIEHAMU:

10. OcHOBHBIE OnIEpallii B IPOrpaMMHUPOBAHUU:
a) MaremaTiueckue u JOrHuecKue
0) Tonbko MaTeMaTHYECKUE
B) Tonbko nornyeckue

r) ['paduueckue

11. JlaTuuk, Ucronb3yeMblil 11 001€Ta IpensaTCTBUM:
a) YIIbTpa3ByKOBOM
6) RGB-natunk
B) ['mpockon

r) AKcesnepomeTp

12. ABTOHOMHBIN pPEKUM TOJIETa MPEATNOIaraeT:
a) Ynpasienue 0e3 onepaTopa
0) YnpaBnenue ¢ nyjabTa
B) Ynpasnenue no Wi-Fi

r) Yopasnenue o Bluetooth

13. SI3pIK mpOrpaMMuUpOBaHMS, HCIOJIB3YEMBIN 111 aBTOHOMHOTO ntosieta BITJIA:




14. Tlepssrii 3Tan nporpamMmmupoBanus Ha Python:
a) 3anmyck MHTepIpeTaTopa
0) Hanmcanue ¢yHkumii
B) OTnajaka koga

r) Komnumnsaus

15. bubnuoTteka /1t paboThl C KOMIIBIOTEPHBIM 3pEHUEM:
a) OpenCV
6) NumPy
B) TensorFlow

r) PyGame

16. CumynsuuoHHas cpesia 1Jig TECTUPOBAHUS MOJIETHBIX MUCCHUI:

17. OcHoOBHO¥M TTPOTOKOI CBsi3M 1711 yripaBienus BITJIA:
a) HTTP
6) MAVLink
B) FTP

r) Bluetooth

18. beckomnekropusiii aBurarens bIIJIA nuTtaercs ot:
a) [TocrostHHOTO TOKA
6) Tpexdasznoro nepemenHoro Toka ot ESC
B) [lepeMeHHOro ToKa HAPSIMYIO OT aKKyMYJISITOpa

1") CraTn4eckoro QJICKTPpHUYCCTBA

19. Jlst TouHOTO yaepskanus BICOTHI 6e3 GPS moseTHsbIi KOHTpOIIIEp
UCIIONb3YET:




20. Cpena nmporpaMMUpOBaHUs, BU3yalabHasl U OJIOYHAS:
a) Python IDLE
6) Scratch
B) Visual Studio Code

r) Arduino IDE

21. Oynknusa 6uommorekn OpenCV B koHTekcTe BITIA:
a) YrpaBJeHUE IBUTATEISIMUA
0) O6paboTka H300paKEHU U KOMITBIOTEPHOE 3pECHUE
B) CBs3b ¢ GPS

r) 3apsaKa akKyMyJsTopa

22.  Gazebo — ato:
a) Monens BIUIA
0) CumynsiTop moJsiera
B) SI3BIK MPOrpaMMUPOBAHHS

r) Tun ceHcopa

23.  Tlokazarenb akKyMyJsITOpa, HAPSMYIO BIHSIOIINN HAa BpeMs
HoJIeTa: -

24. Hatuuk, onpenenstomuii opueHtanuo BITJIA B mpocTpaHcTBe:
a) IMU
6) GPS
B) Conap

r) Kamepa

25. [IepBbIit mar nepen MojxeToM Ha HOBOM MECTE:



26. OcHoBHas 3ajlava ITOJICTHOI'O KOHTPOJLICPpaA:

27.  Tun akkymynsTopa, Hanbosee pacnpoctpaHeHHblii B BITJIA:
a) Li-ion
6) NiMH
B) LiPo

r) Pb-acid

28. Texnonorus, no3posstonias BIIJIA n30erarh CTOJIKHOBEHUM:
a) O6ner nmpensitctBuii (Obstacle Avoidance)
0) Cnexenue 3a 00bekToM (Object Tracking)
B) Kaprorpadpuposanue (Mapping)

r) [Tosunmonuposanue (Position Hold)

29. Komanga myst B3nera B mporokosne MAVLink:
a) MAV_CMD_NAV_TAKEOFF
6) MAV_CMD_NAV_LAND
B) MAV_CMD_NAV_WAYPOINT

r) MAV_CMD_NAV_LOITER

30. Cpena, ncnonp3yemMas i1 mporpammupoBanus Ha Python:
a) Scratch
6) Arduino IDE
B) PyCharm / VS Code / IDLE

r) Meshroom

31. Yro Takoe "BEHITONHT" B ITOJIETHOU MHUCCUA?



a) Touka Ha KapTe ¢ KOOpPIMHATAMH H ITapaMeTpaMu, KOTOPYIO A0JKeH moceTuTh bITJIA
0) Touka B31eTA
B) Touka mocaaku

r) Touka oTkaza

32.  Jlns gero ucnonbs3yercs ¢puinbTp Kanmana B moseTHoM KOHTpoJsuiepe?

a) I[J'ISI O6’be,I[I/IHeHI/I5I JaHHBIX C HECKOJIbKUX JAaTYUWKOB U ITOJIYYCHHSA 0oJiee TOYHOH OLCHKU
COCTOsAHUA

0) [l ouncTku n300pakeHus ¢ KaMepbl
B) Jls1 coxatus TeneMeTpun

r) [lnsa ynpaBineHus: CBETOUOIaMU

33. Kaxkoit napamerp HE siBnsercs yacteio PID-perynsaropa?
a) Proportional (P)
0) Integral (I)
B) Differential (D)

r) Linear (L)

34.  Yro m3mepsieT akcenepomerp?
a) JIuneitHoe yCKOpeHHe
0) YrioByr0 CKOpOCTh
B) MarnuTHoe mone 3eMiau

r) AT™MOChepHOe AaBlieHHEe

35.  T';maBHOE MPEenMyIIECTBO MCIOIb30BAHMS CHMYJIISATOpA U O0yIEeHUS:
a) beckoneunoe Bpems nosuera
6) OTcyTcTBHE pUCKa OBPEXKICHHUS arrapara
B) bosee peanucruunas rpaguka

r') ABTOMaTHYECKOE MPOrpaMMHUpPOBaHUE



36.  UYrto takoe "Geofence" B HacTporikax BITJIA?
a) BupTyanbHblii 6apbep, OrpaHUYMBAIOIINNA 30HY TT0JIETa
0) Tun anTeHHBI
B) MeTo mmdpoBaHus BUACOCUTHAIA

r) [IpoTokoun cBs3u

5.MeToauuecKkue MaTepHuaJbl, ONPECACIAIOIINE ITPOLHECAYPHI OCHUBAHUA
KOMIIETCHIIUN

5.1 Kpurepum oleHMBAHHUA Ka4eCTBA YCTHOI'O OTBeTa

OneHKa «OTJMYHO» BBICTABISICTCS 3a TJIYyOOKOE 3HAaHWE IPEAYCMOTPEHHOIO IMPOrpaMMoi
Marepualia, 3a YMEHHE 4YeTKO, JAaKOHHYHO W JIOTHYECKH IOCIIEJ0BATEIbHO OTBEYaTh Ha
MIOCTaBJICHHBIC BOIIPOCHI.

OlleHKa «XOpOIIO» — 3a TBEPIOC 3HAHWE OCHOBHOrO (MPOrpaMMHOI0) Marepuania, 3a
IpaMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HAa TOCTABJICHHBIC BOIIPOCHI.

Ol1ieHKa «y/I0BJIETBOPUTEIBHO» — 32 00Illee 3HAHKUE TOJIBKO OCHOBHOTO MaTepuaa, 3a OTBETHI,

CoJCpKamume HCTOYHOCTHU N c1abo APTrYMCHTUPOBAHHBIC, C HapyHICHUEM
MOCJICA0OBATCIIbHOCTHU U3JIOKCHUA MaTCpuraia.
OI_IGHKa «HEYIAOBJIETBOPUTEJABbHO» — 3a HC3HAHHC 3HAYUTEIBLHOM 4YacTu nporpaMMHOIO

Martcpualia, 3a CYIICCTBCHHBIC OmuOKH B OTBETax Ha BOIIPOCHI, 3a HCYMCHUC
OpPUCHTHUPOBATHCA B MATCPUAJIC, 3@ HC3HAHUC OCHOBHBIX MOHSATUM JUCHUILIMHEI.

5.2 Kputepuu oueHnBaHus 3a4eTa

OlieHKa «3a4TEeH0» BBICTABIISICTCS 00yUYaOIMIEeMYCsl, €CITH 00yUYarOIIHIICs TTOYTH OTBETHII Ha BCE
BOITPOCHI, IOCTABJICHHBIE IPETOIaBATENIEM Ha 3aIUTE.

OreHKa «He 3a4TEeHO0» BBICTABISETCS 00yJaroeMycs, €Clii 00yJarolUiCs He POSIBUII
IyOOKHUX TEOPETHUECKUX 3HAHHUH MPU OTBETE Ha BOMIPOCHI

5.3 Kpurepuu oneHnBaHus pe3yJibTATOB KOJUIOKBHYMa

OrneHka «OTJMYHO» BBICTABISETCS 3a TIIYOOKOE 3HAHHE TMPETyCMOTPEHHOTO MPOrpaMMOit
MaTepHuaa, COACPIKaIIErocss B OCHOBHBIX M JIOMOJIHUTEILHBIX PEKOMEHIOBAaHHBIX JINTEPATYPHBIX
HMCTOYHMKAX, 32 YMEHHE YETKO, JaKOHUYHO U JIOTUYECKH TMOCIEAOBATEIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIPOCHI, 32 YMEHHE aHAIM3UPOBATh HM3ydaeMble SIBJICHUS B WX B3aWMOCBS3HU
U JUAJEKTUYECKOM  pa3BUTUH, TPUMEHSITh TEOPETHUUECKHE IIOJOKEHUSI TPU PELICHUU
MPaKTUYECKHX 3a]1a4.

OLeHKa «XOpomo» — 3a TBEpJOE€ 3HAHME OCHOBHOIO (IIPOrpaMMHOI0) Marepuasia, BKIIoYas
pacuetsl (pu HEOOXOJAMMOCTH), 32 TPAMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha



MMOCTABJICHHBIC BOIIPOCHI, 3a YMCHHUC IPUMCHATH TCOPCTUUCCKUC IOJIOKCHHUA JIs1 PCUICHUA
IMPAKTUYCCKUX 3aaa4.

OLIGHKa «YAOBJIETBOPUTECJIBHO» — 34 06]].[66 3HAHUC TOJIbBKO OCHOBHOI'O MaTcpuajia, 3a
OTBCThHI, COJACpKAIUEC HETOYHOCTH HIIN ci1abo APTYMCHTUPOBAHHBIC, C HapYyYHICHUEM
MOCJICAOBATCIIBHOCTU  HM3JIOKCHUA  MaTCpuala, 3a cnaboe MNPUMCHCHUC TCOPCTUUYCCKUX
ITOJIOKEHUH IIpH pCUICHUHN MMPAKTUYCCKUX 3aay.

OLIGHKa «HEYJAOBJECTBOPUTECJIBHO» — 3a HC3HAHHC 3HAYUTEILHOM 4YacTu IporpaMMHOIO
Marepuaiia, 3a CYHICCTBCHHBIC OIIINOKU B OTBETax Ha BOIIPOCHI, 3a HCYMCHHUC
OpPUCHTHUPOBATLCA B pacyCTax, 3a HC3HAHHUC OCHOBHBIX MMOHATUMN JUCITUILINHEI.

5.4 Kpurepumn ouneHuBanus pedepara

O1neHKa «OTJIMYHO» BBICTABISIETCS 3a TIIYOOKOE 3HaHWE MPEIYCMOTPEHHOTO MpPOTrpaMMOi
Marcpurajia, 3a yMCHUC YCTKO, TJAKOHUYHO U JIOTHYCCKHU MMOCIICAOBATCIIbHO OTBCYATh Ha
MIOCTaBJICHHBIC BOIIPOCHI.

OlleHKa «XOpOWIO» — 3a TBEPIOC 3HAHHUE OCHOBHOIO (IPOrpaMMHOr0) Marepuana, 3a
IpaMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HAa TOCTABJICHHBIC BOIIPOCHI.

Ol1ieHKa «yT0BJIETBOPUTEIbHO» — 32 00IIIee 3HAHUE TOJIBKO OCHOBHOT'O MaTepHala, 3a OTBETHI,
coJiepKalie HETOYHOCTH WM CJ1a00 apryMEHTUPOBaHHbBIC, C HAPYILICHHEM
TIOCJIC/IOBATEILHOCTH U3JIOKEHHS MaTepualia.

O1necHKa «HEY/AOBJEeTBOPUTEIbHO» — 32 HE3HAHUE 3HAYMUTEIBHOM YacTH MPOrPaMMHOTO
Marepuaia, 3a CYIIeCTBEHHbBIC OIIMOKU B OTBETaX Ha BOIPOCHI, 33 HEYMCHHE
OPUCHTHUPOBATHCS B MaTepHalie, 32 HE3HAHUE OCHOBHBIX TOHSATHH JUCIUTUINHBL.

5.5 Kpurepuu oneHMBaHUs TeCTa

[Tpu TecTupoBaHMM Bce BepHbIE OTBeThl Oepytcst 3a 100%.
90%-100% oTnu4HO

75%-90% xopor1o

60%-75% ynoBIETBOPUTEIBHO

Menee 60% HEYTOBIETBOPUTEITHHO

5.6 KpnTepnu OLCHUBAHUSA MPAKTHYECCKOT0 3alaHUA

Ounenke «3aureHo» JlaHHas OllEHKAa CTaBUTCS B TOM CiIy4ae, €Clid OOYyJarolIMiics MOKazam
MOJIHOE YCBOGHHE NPOrPaMMHOTO MaTepualia M HE JONYyCTWJI KaKUX-JIU00 OIIMOOK,
HETOYHOCTEN, CBOEBPEMEHHO M MPABUJIbHO BBIMOJIHWI 33JaHUs Ha 3aHATUU, TPOSBHII MIPU 3TOM
OPUTMHAJILHOE MBIIUICHNE, CBOCBPEMEHHO M 0€3 KaKHX-TH0O0 OIMMOOK IMPOJIEMOHCTPUPOBAI
paboTy mpOrpaMMHOTO MPUIIOKEHUSI.

O].[eHKe «HE€ 3aYTCHO». I[aHHaH OIICHKAa CTaBUTCA B TOM Cliy4ac, €CJIN 06yqafo1um71051 HC
OCBOMIJI HpOFpaMMHBIﬁ Marc€prajll CBOCBPEMCHHO HC BBIIIOJIHUI W HE MPOACMOHCTPHPOBAJI
pa3pa60TaHHoe IMPOrpaMMHOC IMPUITOKCHUC .



