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1. HEJIX OCBOEHUA JUCHUITJINHBI

Heabo ocBoeHUs1 TUCHUILIMHBI «OCHOBBI ynpaBjeHUs U nporpammupoBaHus BAC»
ABIIAETCA: MOTYYCHHE 3HAHUM, YMEHHI U HAaBBIKOB, B 00JACTH OOIIMX BOMPOCOB, KACAIOIIUXCS
pa3HBIX 3TANOB JKU3HEHHOTO IHKJIA OCCIMIOTHBIX aBUAMOHHBIX cucteM (BAC), Bkimrowas ux
KJIACCHU(UKALIMIO 1 HOPMATHBHO-TIPABOBYIO 0a3y WX MPUMEHEHWsI, B YACTHOCTH, B TPAKIAHCKOM
BO3/yLLIHOM IIPOCTPAHCTBE.

3agaum AMCUHUILINHDI:

1. O3HakoMJIeHHE 00YJarOIIUXCS ¢ KIacCH(pUKAMEH u 0COOCHHOCTSIMH MTOCTPOCHUS Ha
nprMepe KOMIUIEKCOB MUJIOTaKHO-HAaBUTaMOoHHOTO obopynoBanus (ITHO) s GecniuimoTHBIX
nerarenbHbIX annapaTtos (BIIJIA) paznuunoro kiacca;

2.  OsHakomyieHHE OOY4YaloIIMXCS C HOPMAaTUBHO-NPAaBOBOM  JIOKYMEHTALUEH,
periIaMeHTHPYIOIIEH OCHOBHBIE JTambl JKU3HEHHOTO IMKJIA HAa3eMHOTO H  OOPTOBOTO
obopynoBanus BAC;

3. Ilonumanue oOyuaromumucs npodiaematuku uHTerpanuu bAC B obiee Bo3ayiHoe
IPOCTPAHCTBO, M, HpPEXKAEe Bcero, TpeOOBaHMI K (YHKIMOHAIbHBIM BO3MOXHOCTAM H
XapakTepucTuKam 6oproBoro obopynosanus BITJIA

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT' PAMMBI

2.1. Juciunumaa «OcHOBBI yIipaBiieHUs U nporpammupoBanusi BAC» oTHoOcUTCS K 4acTw,
dopmHpyeMoOii yyaCTHHKaMU OOpa30BaTeNbHBIX OTHOIIEHUH M sBiseTcs (aKyIbTaTUBHOM
JUCIUIINHOM, UMEET TECHYIO CBSI3b C APYTUMU AUCHUITIINHAMM.

2.2. B rabnuue mpuBENEHBl MNPEINISCTBYIONIUE U  TMOCIEAYIOIIUE JUCIUIUIUHEI,
HarpaBJeHHbIE Ha (DOpMUpOBaAHUE KOMIETEHIUN TUCIHUIUIMHBI B COOTBETCTBHUU C MaTpPHIICH
kommerennuii OI1.

HpenmeCTBymmne H nmocjieAyroimue ITMnCuunaInHbI,

HAINPaBJeHHbIE HA (POPMHPOBAHUE KOMIIETCHUIM I

Ne

/ [TpenmecTByromue IUCHUNIINHBI [Tocnenyromue AMCHUNIINHBI
n/n

1. | OcHoBbI HHPOPMATUKU Cucremsl TpOrpaMMUpPOBaHUS

5 [IpouenypHoe mporpaMMupoBaHue




[Inanupyemsle

3. INTAHUPYEMBIE PE3YJIBTATbBI ObYYEHUS

pe3ynbTaThl

OCBOCHHS 00pa30BaTEIbHON  MPOrpaMMbI

(OI) -

KOMIIETCHIIMH OOYyYaIOMUXCsl OMPEACIAIOTCS TPEOOBAaHUSAMU CTAaHIApTa [0 HAIMPABJICHUIO

noarorosku  01.03.02

[Mpuknannas wmaremMatuka u HWHPOpMATHKA W (QOpPMHPYIOTCS B

COOTBETCTBUU ¢ MaTpuiieil kommneTeHuut OI1

No Homep/ HaunMeHnoBanue NHIuKATOPHI 10CTHKEHUS
KOMIIETEHIIMH KOMIIeTeHIU
o/ HHJIEKC
(w1u ee yacTm)
KOMIIETEeHIIMH
1 2 3 4
1. [IK-2 CniocoOeH MpUMEHSITh IK-2.1 PaGotaer ¢  coBpeMEHHBIMU
COBPEMEHHBIE “H()OPMAITMOHHBIMA U KOMMYHUKAITHOHHBIMH
HH(pOpPMAIMOHHBIC U CepBHCAaMU TIPH CO3JaHUM TPOTPaAMMHBIX
KOMMYHHKAIITUOHHBIC KOMILIIEKCOB
CEPBUCHI U IPOrPAMMHBIE
[1IK-2.2 3HaeT OCHOBHBIE JTambl M WX

KOMIUJIEKCHI B Pa3JIMYHBIX
cdepax AesITeTbHOCTU

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

T[IK-2.3 Cnocoben
COBPEMEHHBIX

NporpaMMHUpOBaTh  Ha
waThopmax,
HACTpaWBaTh M TECTHPOBATh CO3[aBACMbIC

IMPUKITAIHBIX

MPOTPaMMHBIE KOMITJIEKCHI




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
[Tpaktnueckue 3ansatus (I1)
KonTakTHasi BHeayauTOpHAasi pa6ora, B TOM 1,7 1,7
qHCIIe:
WHuBuyaibHbIC u IPYIIOBbBIE
KOHCYJIbTAIlHH
CaMmocTosiTe1bHas 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
IIpome: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) TUCHUILIAHBI, BUIAbI YUeOHOIi 1esITeTbHOCTH U 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 mnosieta BITJTA
B 3aKPBITOM IIOMEILECHUU

12 | 16

KonnokBuym,
pedepar,
UH/IUBUyaJIbHbIE
3aJJaHus 10
pa3paboTke
IPOTPaAMMHOTO
PUIOKEHNS,
TECTUPOBAaHUE

doTorpaMmeTpuyIecKas
00paboTKa TaHHBIX CHEMKH C
OCCITUIIOTHOTO JIETATEIILHOTO
amnmapara

10

Komnoksuym,
pedepar,
UH/IMBUyaJIbHbIE
3a/laHus 1o
pa3paboTke
IPOTPaAMMHOTO
PUIOKEHNUS,
TECTUPOBaHUE

[TpuHIUTIBL
MIPOrPaAMMHUPOBAHUS
OECIIUIOTHBIX  aBTOHOMHBIX
CHUCTEM

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




IIporpamMmmupoBanue 2 6 8 | KomnokBuym,
aNropuT™Ma nojera pedepar,
OECIMIIOTHOTO  BO3YIIHOTO UHIUBUyallbHBIC
CyAHa Ha npuMepe 3aJatui 1o
pa3paboTke
KBaJIpOKOIITEPA [POTPAMMHOTO
NPUJIOKCHUS,
TECTUPOBAHUE
IIpoextupoBanue 2 6 8 | KomnokBuym,
aBToHOMHOTO monera BIIJIA pedepar,
UCTIOJB3Ys S3BIK MHINBANYAIIEHBIC
nporpammupoBanus — Python 3ajiaHis o
pa3paboTke
IPOTPaMMHOTO
NPUJIOKCHUS,
TECTUPOBAaHUE
[TporpammupoBanue BIUIA | 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
npeanazHayenue. Koncrpykuus
OECIUIIOTHBIX JIETATEIbHBIX
annaparos. [IpaBuna
0€30MaCHOCTH MPH IKCIUTyaTaluu
OeCUIOTHBIXJIETaTEeIbHBIX
anmnaparoB
2. | IlporpammupoBanu | [IporpammupoBanue | [lnaHupoBaHue TpaeKTOpUU 4
€ aBTOHOMHOT'O ABTOHOMHOTO noJjieta OECIUIOTHBIX
nosnera BITJIA B nonera BITJIA B JIETATENBHBIX ANIAPATOB.
3aKpPBITOM 3aKpBITOM OCHOBHBIE IPUHIIUITBI HABUTALUN
[IOMEILEHUU IIOMEILEHUU BIUTA B nomernieHue nocpeacTBoM
Aruco — metok. OCHOBBI
HNOAKIOYEHUSI U HACTPOUKHU
MHUKpokommbloTepa Raspberry P1 4
k apronmiioTy BITJTA.
[TonknroueHue u HaCTpoOMKa
MHUKPOKOMIIbIOTEPA K aBTOMHIIOTY
BIUIA. IlporpammupoBaHus
JIropuTMa MoJjera 6eCnuIOTHOTO
BO3AyIIHOTO cynaHa. OTianka
nosietHoi Muccuu BITTA.
Hcnonp30BaHne KOMIIBIOTEPHOTO
3peHus B NIOJETHOW MUCCHH.
3. | ®ororpammerpuue | Dororpammerpuuec | OOpaboOTKa 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,
JIETATEIbHOTO JIETATEIbHOTO IIPOJIET MOJIOCHI MIPETISITCTBUM.
anmnapara anmnapara




4. | [IpuHOUIIBI
IPOrpaMMUPOBAHU
s O€eCIMIOTHBIX
ABTOHOMHBIX
CHCTEM

[TpuHIUIIBL
MPOTrpaMMHUPOBAHUS
OECIIUIOTHBIX
ABTOHOMHBIX CHCTEM

Wutepoeiic cpenst. Padora co
crnpaiiramu. Pabora co
cieHaMu.OCHOBBI
POrpaMMHPOBAHHS B CPEJIE.
MaremaTudecKkue 1 JOrH4ecKre
ornepar. OCHOBEI
UCTIOJIB30BAHUS JIOTIOTHUTEIBHBIX
U(POBBIX U aHAJIOTOBBIX

JTATYHKOB.

5. | IIporpammupoBanu | [Iporpammuposanue | Vcronap3oBaHue B alropuT™Me
e arOpUTMA | aTOpUTMa  TIOJIeTa | TOJIeTa JaT4nuKa odnera
rojera 0eCIMIOTHOTO npensarcTeuid. Vcnons3oBanue B
OECIUIIOTHOTO BO3JAYIIHOTO cyaHa | anroputme nojera RGB gatuuka.
BO3JyLIHOTO CyAHA | Ha npumepe | [TokazarenbHast teMoHCTpalus
Ha IpuMepe | KBaJpoKoIrepa HAaBBIKOB IIPOTPaMMHUPOBaHUS,
KBaJIpoKoITepa IIPOXOKJEHHUE TPACCHI C

HPEMSATCTBUSIMU B aBTOHOMHOM
pexume

6. | [IpoekTupoBaHue [IpoexTnpoBanue OcHosbl s13b1Ka Python. 3amyck
ABTOHOMHOTO ABTOHOMHOTO uHTepnperaropa. [Ipocreiimume
rosieTa BIUIA | monera BIUTA | nemoHCTpalOHHBIE IPOrPaMMBI C
UCIOJB3YSl  A3BIK | MCIOJB3Ys A3BIK | UCIIOJIb30BAHUEM IIEPEMEHHBIX,
IIPOrPaMMUPOBAHU | IPOTPAaMMUPOBAHUS | YCJIOBUM M LUKJIOB. I'eHepanus
s — Python — Python ciyyaitHbIX ymcen. Onepanuu

CPaBHEHHS.

7. | IlporpammupoBanu | [IporpammupoBanne | OCHOBHBIE IPUHIIUITBI HABUTAITH
e BIUIA  gna | BIUIA s | BITIJIA B momemnenne nocpeacTBom
ABTOHOMHOT'O ABTOHOMHOTO Aruco — meTok. OCHOBBI
noJiera B | IoJsiera B | MOAKJIIOUYEHHUS U HACTPOMKHU
IIOMEILEHUE. IIOMELIEHHE. MHUKpokommbloTepa Raspberry PI 4

K apronuioty BITJIA.
IToaxiroueHne u HaCTpoiKa
MUKPOKOMITBIOTEPA K aBTOMUIIOTY
BITJIA. KoMmnbroTEpHOE 3pEHUE.
OpenCV. Ilepemenienne B
3a/IaHHBIC KOOPIMHATHI.
Pacno3naBanme IBETHRIX
MapKepoOB, BBIBOJI JAHHBIX B
TEpMUHAI.

HUTOI'O yacoB B 3 cemecTpe:

18

BCETI'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 ¢ KHMKHBIMHA UCTOUYHUKAMU 4
PaboTa ¢ 31eKTpOHHBIMH UCTOYHUKAMHU
[ToaroroBka K KOJUIOKBHYMY
Pedepar
2. [IporpamMmmupoBanue 2.1 Pabota ¢ KHHKHBIMH UCTOYHHKAMHU 12
aBTOHOMHOTO TTOJIETa PaboTa ¢ 31eKTpOHHBIMHI UCTOYHUKAMHA
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
JIETaTEeILHOTO anmnapaTa Pedepar
4. BERZ05001%00031 4.1 Pabora ¢ KHMKHBIMHA UCTOUYHUKAMU 6
IPOTPaMMHUPOBAHUS PaboTa ¢ 31eKTpOHHBIMHI UCTOYHUKAMHA
OeCIMIOTHBIX [ToaroToBKa K KOJJIOKBHYMY
aBTOHOMHBIX CHCTEM Pegepar
S. ITporpammupoBanue 5.1 PaboTa ¢ KHM)KHBIMU UCTOUHUKAMHU 6
aropuT™Ma noJeTa PaboTa ¢ 31eKTpOHHBIMHI UCTOYHUKAMHA
0eCIMIOTHOTO [ToaroToBKa K KOJJIOKBHYMY
BO3JYIIHOTO CyAHA Ha Pedepar
IpUMepe KBaJPOKOINTEPa
6. ITpoexTupoBanue 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 ¢ 3neKTpOHHBIMH HCTOYHUKAMHU
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 OBYYAIOIINXCA IO JUCHOUIIJIAHE

5.1. MeToanueckne ykazaHus JJIs1 00y4arOMMXCS K JJeKIUOHHBIM 3aHATHAM

Kakumu Obl 3aMedaTenbHBIMU KaueCTBAaMU B OOJIACTH METOAWKH HU 00naman JIeKTop,
KaKo¢e 651 60.]1]31]106 3HAYCHUEC HA 3aHATUAX HU YI[CJ'DIJI JICKIIUU CJIYH_IaTeJIB, I‘JIY6OKOG IIOHUMAHHUC
MaTepHuaia JJOCTUTAeTCs TOJIbKO IYTEM CaMOCTOSATEILHON PabOThI Hal HUM.

PaboTa Ha KOHCTIEKTOM JICKITUU OCYIIIECTBIISETCS 10 3Talam:

* [IOBTOPUTH U3YYCHHBIM MaTepua 0 KOHCIIEKTY;

® HCIIOHATHBIC ITOJIOKCHUA OTMETUTH HA 10X U YTOLIHI/ITB;

* HEOKOHYEHHBIE (Ppa3bl, NPOMYIICHHBIE CJIOBAa W JPYrHe€ HEIOYETHl B 3aIUCAX
YCTPAHUTh, NOJIB3YACh MaTepralaMu U3 y4eOHUKA U JPYTUX UCTOYHHUKOB;

* 3aBEPIIUTh TEXHUYECKOEC OQOpPMIICHHE KOHCICKTa (ITOJMYEPKUBAHUS, BBIICIICHUE
TJIABHOTO, BBIJICIICHHAE PA3/CIIOB, MMOAPA3/ICIOB U T.I1.).

CamocTosaTenbHyI0 paboTy clielyeT HauWHATh C JOPAaOOTKHU KOHCIIEKTa, JKelIaTeIbHO B
TOT € JIeHb, I0Ka BPEMS HE CTEPJIO CoJepKaHue JIEKIMK 13 namsatu (depe3 10 9 mocie JTeKIuu
B mamstu ocrtaerca He Oosiee 30-40 % wmarepuana). PaGora Ham KOHCIEKTOM HE JOJKHA
3aKaHYMBATHCSA C TPOCITyIIMBaHWs JIeKIuH. [lociie JIEKIMH, B MPOIECCe CaMOCTOSTEIBHON
paboThI, TIEpe]l TeM, KaK OTKPBITh T€TPaJb C KOHCIEKTOM, IIOJIC3HO MBICJICHHO BOCCTAHOBHUTH B
MaMSITH COJiepXKaHNe JIEKIIUU, BCIOMHUB €€ CTPYKTYPY, OCHOBHBIE TIOJIOKEHUS 1 BBIBOBI.

C nenpio 10pabOTKH HEOOXOIMMO MPOYUTATh 3alUCH, BOCCTAHOBUTH TEKCT B MaMSTH, a
TAKXE I/ICHpaBI/ITI) OITNCKH, paCIHI/I(prBaTI) HEC HpI/IHflTBIe paHee COKpaHleHI/IH, 3aII0JIHUTH
MPOMYIEHHbIE MECTa, MOHATh TEKCT, BHUKHYTh B €ro cMbIci. Jlanmee mpoyuTaTh MaTepuai Mo
PEKOMEHIyeMON TNuTepaType, paspellas B XOJ€ YTCHHs, BO3HHUKIINE paHee 3aTpyaHEHUS,
BOHpOCBI, a TaAKXKC TOITOJIHCHUA U I/ICHpaBJUH[ CBOM 3aIlrcCH. 3an1/1c1/1 JOJIP)KHBI 6I)ITI) HarJsiIHbIMH,
JUISL 9€TO CIIEYEeT MPUMEHSTh Pa3IN4HbIe CIIOCOOBI BhIIeTIeHUN. B Xo/me 1opaboTKK KOHCIIEKTa
YTIyOISIFOTCS, PACIIMPSIOTCS M 3aKPEIUISIOTCS 3HAHMS, a TaKKe JOIMOJIHACTCS, UCTIPABIISAETCS U
COBEpIIIEHCTBYETCSl KOHCHEKT. Ele nyudrne, eciau Bbl mepepaboTaeTe KOHCIEKT, AaJIUTe €ro B
HOBOI CHCTeMAaTH3allH 3amuceil. IT0, HECOMHEHHO, 3aiiMeT HEKOTOpOE BpEeMs, HO MaTepuall
BaMU OyJeT XOpOoIIo MpopaboTaH, a KOHCIIEKTHBHAS 3aIlUCh €r0 MPHBEICHA B YIOOHBIH IS
3allOMHHAaHUs BHJ. BBeIeHHe 3aroaoBKOB, CKOOOK, 0000MIAONNX 3HAKOB MOXKET 3HAYHUTEILHO
MOBBICUTh KA4YECTBO 3aMMCU. ITOMY MOXKET CIYKUTh TAaK)K€ MOJYEPKUBAHHUE OTIEIBHBIX MECT
KOHCIIEKTa KpacHBIM KapaHJAIIoM, MPHUBEJACHHE HA TOJSX WM HAa OOpaTHOW CTOpPOHE JHUCTa
KpaTKOﬁ CXEMBbI KOHCIICKTA U }Ip.

IloaroTOBNEHHBIM KOHCHEKT M PEKOMEHAYEMas JINTepaTypa HCIONb3YETCS IPHU
MOJATOTOBKE K IMPAKTHYECKOMY (CeMHUHApCKOMy) 3aHsTHiO. [loAroToBKa CBOAMTCA K

BHUMATEIBHOMY INPOYTCHHIO Y4eOHOTO Marepuana, K BBIBOJY C KapaHIalloM B pYyKax Bcex
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YTBEPXKICHUN U GOPMYII, K PELLICHUIO IPUMEPOB, 3a71a4, K OTBETaM Ha BOIPOCHI, IPEJI0KEHHBIE
B KOHIIE JIEKIIMM IIPEIOIaBaTeeM WK [IOMEIIEHHbBIE B peKOMEHyeMou iuteparype. [Ipumepsl,
3a/1a4M, BOIIPOCHI 10 TEME SABISAIOTCSA CPEACTBOM CAMOKOHTPOJIA.

HenpemeHHBIM yci0BUEM IiTyOOKOIO yCBOEHHs y4eOHOro marepuasia sBJISIETCs 3HAHUE
OCHOB, Ha KOTOpBIX CTPOUTCS U3Jl0keHue marepuana. OObIYHO IpernojaBaTelb HallOMHUHAET,
KaKoil paHee M3y4CHHBII MaTepuall M B KaKOH CTENEeHU TpeOyeTcs MOArOTOBUTH K OYEepEeTHOMY
3aHATUIO. JTa PEeKOMEHAIus, Kak U TpeOOBaHHE CHCTEMAaTHYECKOH M Cepbe3HOi paboThl HaJ
BCEM JIEKLIHOHHBIM KYpCOM, MOAJIEKUT 0€3yCIOBHOMY BbINONIHEHUIO. [loTepu iornyeckoii csi3zu
KaK BHYTPU TEMBI, TaK U MEXKJY HMMM NPUBOJUT K HEraTHBHBIM IIOCJIEICTBUSAM: MaTepUall
y4eOHOW JMCUUIUIMHBI IIEPECTAaeT OCHOBATEIIbHO BOCIPUHUMATBHCS, a TBOPYECKUU TpPYA
MOJIMEHSIETCSl YTOMJIEHHBIM NepenuchiBanneM. OOpallieHre K paHee H3y4eHHOMY MaTepuaily He
TOJIBKO ITOMOTaeT BOCCTAHOBUTHh B IAMSATH W3BECTHBIC IOJIOKEHHS, BBIBOJABI, HO U IIPUBOJIUT
pa3po3HEHHbIE 3HAHUS B CUCTEMY, yIiIyOiseT u pacimupser ux. Kaxaslii Bo3BpaT K cTapomy
MaTepualy I03BOJIIET HAWTH B HEM 4YTO-TO HOBOE, IIEPEOCMBICIUTH €r0 C HMHBIX IO3ULUH,
OIIPENIETINTh AJsl HEro HamboJsiee MOJIXOMAIIEee MECTO B YK€ HMEIOIICHCS CHUCTEME 3HAHUM.
HeonHnokpatHoe oOpalieHue K HpoiiieHHOMY Marepuaiy sBisieTcss HauOoJiee paluoHalIbHON
dopmoit npuoOpeTeHus U 3aKperuieHus 3HaHui. OueHb MOJIE3HBIM, HO, K COKAJICHHUIO, e1lle MaJIo
UCIOJB3YEMBIM B IPAKTHUKE CAMOCTOATEIbHOW pPAalOTHI, SBISETCS IPEIBAPUTEIBHOE
O3HAKOMJIEHHE ¢ Y4eOHBIM MaTepuayioM. Jlaxke KpaTkoe, Oeriioe 3HaKOMCTBO C MaTepUaAIOM
ouepenHOM sekuuu aaer MHoroe. OOywaromuecs IONy4aroT oOllee MpPEACTaBICHHE O €€
CONEpXKAHUU U CTPYKType, O IJIABHBIX M BTOPOCTEICHHBIX BOIIPOCAX, O TEPMUHAX U

onpezaeneHusix. Bce 3To obneryaer padboTy Ha JIEKIUH U JIENAET €€ 11eJIeyCTPEMIICHHOM.

S5.2MeTtoau4ecKkue yKa3aHus 10 CAMOCTOSITEIbHON padoTe 00y4aroImmxcst

CamocrosiTenbHast  paboTra  oOydaromierocss MpeanojiaraeT  pasiaudHble  (HOPMBI
WHIUBUIYAIbHOW Y4eOHOW AESATENHHOCTU: KOHCIEKTHPOBAHWE HAYYHOM JUTEpATyphl, cOOp
aHaIM3 IpakTudeckoro marepuana B CMU, mpoekTupoBaHME, BBIIIOJIHEHHWE TEMaTHYECKUX U
TBOPYECKUX 3afaHuil W mp. BeiOop GopMm M BUIOB CaMOCTOSTENbHOW pabOTHI OINpenensercs
WHAUBUAYAIbHO-IMYHOCTHBIM MOJXOAOM K OOYYEHHIO COBMECTHO TMpenojiaBaTelieM M
oOyuaromuMmcsi. @OpMbl TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH M MPOMEXKYTOYHOW aTTeCTalluu
o0yJaromuxcs.

Conepxanne  BHEAyIUTOPHOM  CaMOCTOATENbHOW  paboOThl oOydaromuxcs IO
mucuminHe «OCHOBBI yrpaBiieHus: U nporpammupoBanusi BACy Bkitoyaer B cedsi pa3uyHbIe
BH/JIbI I€TEIIBHOCTHU:

* yTeHue TekcTa (yueOHHKa, TIEPBOUCTOYHHKA, JOTTOJTHUTEIILHON JTUTEPATyPhl);
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* COCTaBJICHUE IIJIaHA TEKCTa;

* KOHCIIEKTHPOBAHHE TEKCTA;

* paboTa co CIIOBapsIMH U CIIPABOYHUKAMU;

* 03HAKOMJICHHE C HOPMATHBHBIMH JJOKYMCHTAMU;

* uccleoBaTenbCcKas padboTa;

* WCIMOJIb30BAaHUE Ay/IMO- U BHJICO3AINCH;

* pabora C IEKTPOHHBIMU HH(POPMAITMOHHBIMHU PECYPCAMU;
* BBINOJIHEHUE TECTOBBIX 3aJIaHUIA,

* OTBETHI HAa KOHTPOJIbHBIC BOIIPOCHI;

* aHHOTHpOBAHHE, peepUPOBAHHE, PCIICH3UPOBAHUE TEKCTA;
* COCTaBIIEHUE TII0CCapHsl, KpOCCBOpAA Wil Oubmorpaduu o KOHKPETHON TeME,

¢ PCIICHUC BApHATHUBHBIX 3a1a4 U ynpa;xHeHI/Iﬁ.

5.3 MeToauueckue YKazaHusd QJI MOATOTOBKH K TECTUPOBAHUIO

[ToaroToBKy K TECTUPOBAHHUIO HEOOXOAUMO OCYILECTBIIAThH MOITAITHO.

Ha nepBom sTane HeoOXOJMMO MOBTOPUTh OCHOBHBIE IOJIOKEHHS BCEX TEM, J€TaIbHO
pa3zbupasi Haubosiee CIOKHbIE MOMEHThHl. HermoHsATHBIE BOIPOCHI HEOOXOAMMO BBIIUCHIBATS,
YTOOBI IO HUM MO’KHO OBbLIO MPOKOHCYJIBTUPOBATHCA C MPENOJaBaTesIeM Hepe]] MPOX0KIEHUEM
UTOTOBOr0 TecTupoBaHusA. IloAroToBKy 1O TeMaM KaXAOW JUIAKTHYECKOW EIUHULIBI
1esecoo0pa3Ho MPOU3BOAUTE OTAeNbHO. Ha 3TOM 3Tane Heo6X0IMMO UCIOIb30BaTh MaTePUAIIbI
JEKIMOHHOIO Kypca, MaTepHallbl CEMHHAPCKUX 3aHATHM, TECTOBBIE 3aJaHUs I TEKYIIETrO
KOHTpOJIA 3HAaHUH, a TAKXKE MPE3EHTAUH JEKIHOHHOTO Kypca.

Ha BropoM »Tame MOATOTOBKM TMpejjaraercs ©0e3 MOBTOPEHHUS TEOPETUYECKOTro
MaTepHaia AaTh OTBETHI TECTOBBIC 3aJlaHMs AJIsl pyOEeKHOrO KOHTpousd 3HaHUU. Eciiu oTBeTH Ha
KaKHe-TO BOIPOCHI BBI3BAIM 3aTPYAHEHHE, HEOOXOAUMO €lle pa3 MOBTOPUTH COOTBETCTBYIOIIM I
TEOPETHUYECKUI MaTepHaIL.

Hakonen, Tperuil »Tam MOATOTOBKM HEOOXOJMMO OCYIIECTBUTH HEMOCPEICTBEHHO
HakaHyHe TecTa. Ha naHHOM »Tame HEOOXOIUMO aKKypaTHO MPOCMOTPETh BEChH JIEKIIMOHHBIH
KypC.

B cmywae, ecnm pe3yiabTaThl  BBINOJIHEHHMS  TECTOBOIO  3aJaHUSl  OKA3aJIACh
HEYJOBJIETBOPUTEIIbHBIMU, HEOOXOUMO 3a(UKCUPOBATH TEMBI, HA BOMPOCHI M0 KOTOPBIM OBLIH
JTaHbl HEeBEpHbIE OTBETHI, W €Ile pa3 YIrIyOJEHHO IOBTOPUTH COOTBETCTBYIOIIUE TEMBI B

COOTBETCTBHUH C YKa3aHHBIMU BBIIIC TPEMS dTAllaMU IMMOATOTOBKU K TECTUPOBAHUIO.
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5.4 MeTtoanuyecKkue peKOMeHIallMU N0 MOAroToBKe pedpepara

Pedepar sBusercss ¢dopmMol camMOCTOATENbHOW y4eOHOM paboTBl MO TpPEIaMETy,
HANPABICHHOW Ha JIETAJIbHOE 3HAKOMCTBO C KaKOW-TMOO TEMOH B paMKaxX MaHHOW y4eOHOI
muciumuinael. OCHOBHas 3afada paboThl Haja pedepaToM 1O MOpeaMeTy — YriyOJeHHoe
U3Yy4EHUE OIpeAeseHHOW NpoOJieMbl H3y4aeMoro Kypca, I[OJydeHue Oosee IOJTHOM
UHPOPMALIUHU TTI0 KAKOMY-JTHOO0 ero pasjiery.

[Ipu moaroroBke pedepata HEOOXOAUMO HCMOIB30BATH TOCTATOYHOE JUIS PACKPBITHS
TEMbl W aHaju3a JUTEepaTyphl KOJIWYECTBO HCTOYHHMKOB, HEMOCPEICTBEHHO OTHOCSIIMXCS K

H3yqaeM0171 TeMe. B kagecTBe HCTOYHMKOB MOTI'yT BBICTYIIATb HY6J'II/IKaL[I/II/I B BUAC KHUT 1 craTei.

5.5. Meroanuyeckue ykasaHus K MOAr0TOBKE K KOJUIOKBUYMY

HOIIFOTOBKa K KOJUIOKBUYMY HAaQYHWHACTCA C YCTaHOBOHHOﬁ KOHCYJIbTallMU NPCIoAaBaTciid, Ha
KOTOPOW OH Pa3bsCHSACT Pa3BEPHYTYIO TEMATHUKY MPOOJIEMBbI, PEKOMEHIYET JUTEpaTypy IS
U3y4YeHHUd U OOBICHAET MpoueAypy IpoBeleHusi KosulokBuyma. Kak mpaBuio, Ha
CaMOCTOSITENIbHYIO IOATOTOBKY K KOJJIOKBUYMY OOydarouieMycsi OTBOAMUTCS 3-4 Henenu.
Metoanyeckue yka3aHusi COCTOST U3 PEKOMEHIALUN 110 U3YUYEHHIO HCTOYHUKOB U JIMUTEPATYPHI,
BOIIPOCOB I CaMOIPOBCPKU H KPATKHUX KOHCIICKTOB OTBETAa € IMNCPCUUCICHUCM OCHOBHBIX
(GakToB M COOBITHUH, OTHOCSIIMXCS K IMYHKTaM IUIaHAa KaXKAOW TeMbl. DTO JOJKHO IMOMOYb
o0yyaromuMcs IIeJICHANPaBIeHHO OpPraHU30BaTh padOTy MO OBJAJEHUIO MAaTE€pUaIOM M €ro
3anoMHHaHuio. [Ipy MOAroTOBKE K KOJJIOKBHUYMY CIIEAYeT, MpEeXae BCEro, MPOCMOTPETh
KOHCIICKTHI HGKHI/Iﬁ N TMPAKTUYCCKUX 3aHATAH W OTMETUTHL B HHUX HMCIOIIUCCA BOIIPOCHI
KOJUIOKBHYMa. EciM Kakue-TO BOIPOCHI BBIHECEHBI IIPErojaBaTelieM Ha CaMOCTOSTEIhHOE
U3y4yeHHe, cieyeT oOpaTUThca K y4eOHOU JMTepaType, peKOMEHIOBaHHON IMpernoiaBaTeieM B
Ka4yecTBE HCTOUHUKA CBEJICHU.

KomnokBuym mnpoBoautcst B (opme HHAMBUIAYaTbHON Oecenpl MpenoaaBaTeNiss € KaXIbIM
oOydaromuMmcst wiK Oecenbl B HeOonbluxX rpynmnax (2-3 yenoseka). OOBIUHO MpenojiaBaTeNb
3aaeT HECKOJIBKO KPAaTKUX KOHKPETHBIX BONPOCOB, TO3BOJSIOMIMX BBIACHUTH CTENEHb
JOOPOCOBECTHOCTH paboOThl C JIUTEPAaTypoH, IMpoBepseT KoHcmekT. Jlaimee Oosiee moapoOHO
o0cyxmaeTcs Kakas-1m00 CTOpoHa MPOOIEMBI, YTO TTO3BOJISET OIICHUTh YPOBEHBb MoHUMaHus. [1o

UTOTaM KOJIJIOKBUYMa BbICTaBIIAeTCS AU PepeHIIMpOBaHHAS OL[EHKA 0 MATUOAJUILHON 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 | ®ororpammerpuyeckas Jlexuus — nmpe3eHTaIums ¢ 2
06pabOTKA JAHHBIX CHEMKH C | UCTIONB30BaHIEM Power Point.
0eCIUIOTHOTO JIETATEIbHOTO
anmnapara
2 | IlporpammupoBaHue [IporpammupoBanue anropuTma 2
anropuTma noJieta | mojieta OECHUIOTHOTO BO3AYIIHOTO
OECMUIOTHOTO BO3IYIIHOTO | CyAHA Ha MPUMEpe KBaIPOKOINTEPa
CyJlHa Ha npuMmepe
KBaJpOKoOITepa
3 | [IpoexTupoBanue [IpoexktupoBanue ABTOHOMHOTO 2
aBToHoMHoOro mnosuera BIIJIA | monera BIUIA  wucnons3ys — 3bIK
UCIIONb3Ys S3BIK | IpOrpaMMupoBanus — Python
[IPOrpaMMHUpPOBAHUSA —
Python
4 | IIporpammupoBanue BIIJIA | IIporpammupoBanne  BITJIA  mis 2

JJIs1 aBTOHOMHOI'O IIOJIETA B
IIOMCIICHUCE.

ABTOHOMHOTO IT10JIETA B IIOMCIICHUCE.
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7. VUEBHO-METOJUYECKOE W HWH®OPMALIMOHHOE OBECHEYEHUE
TV CHUATIIAHBI

7.1. llepeyeHb OCHOBHOM ¥ JONOJHUTEILHON Y4eOHOM JIUTEPATYPbI

Cnucok 0CHOBHOI JINTEPaTypsbl

1. | KosnoBa, A. T. bBecnuiaoTHble JieTaTelIbHBIC ammaparbl : ydeOHoe mocobue / A. T.
Kosnoga, A. B. McaeB. — Mockaa : Aii [1Tu Ap Meaua, 2024. — 125 ¢. — ISBN 978-5-
4497-3533-1. — Tekcr : amekrponHbiii // LudpoBoit ob6pazosarenbubiii pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/142628.html

2. |V, buapn Manble GeciuiiOTHBIE JIeTaTebHBIE amnaparsl : TeOpUs U npakTtuka / Panman
buapn V., Tumorn MaxJIqiin V. ; nepeBon A. U. JlembsinukoB ; mon peaakuueit 1. B.
AnneB. — Mocksa : Texnocdepa, 2015. — 312 c. — ISBN 978-5-94836-393-6. —
Tekcer : anexkrponssiit // Ludpooit obpazoBarensHblil pecype IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/36871.html

3. | bamabanos, II. B. IIporpammupoBanue OECHUIOTHOTO JIETATEIBHOIO armrmapara
MYJIBTHPOTOpPHOTO THMa : ydeOHoe mocobue / I1. B. banabanos, A. I. luBun, /. A.

JIrobumoBa. — Tam060B : TamMOOBCKHMII TOCYIapCTBEHHBI TEXHUYECKHN YHHUBEPCHUTET,
OBC ACB, 2023. — 85 c¢. — ISBN 978-5-8265-2689-7. — TekcT : 2JIEKTpOHHBIN //
[ludposoii  obpazoBarensHbd  pecypc IPR - SMART : [caiit] — URL:

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

4. | Baceukun 10.C. Jlatunky uHGOpMAIMK JICTATSIBHBIX allllapaToB : ydeOHoe mocobdue /
Baceukun 10.C., OGonenckuii FO.I.. — MockBa : MOCKOBCKUN TOCYIapCTBEHHBIN
TexHU4eckuil yauBepcurer umenu H.D. baymana, 2008. — 56 c. — ISBN 978-5-7038-
3143-4. — Texct : snexTpoHHbIi // Llndposoit oOpazoBarenshsblil pecype IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/136691.html

5. | KaBanepos M.B. Pa3pabGoTka mporpamMmHOro oOecneyeHMs Uil CHUCTEM YIIpaBJICHUS

JIBUTATEISIMHM  JICTaTeNIbHBIX ammaparoB : ydyeOHoe mnocobue / Kapanepos M.B.,
Marymkua H.H., IOxakoB A.A.. — Ilepmp : IlepMckuil HalMOHAIBHBIN
MCCIIEIOBATENILCKAN TTONMMTEXHNYecknii yauBepcutet, 2012. — 148 ¢. — ISBN 978-5-

398-00925-5. — Texkct : anmexrponHsiii // LudpoBoit oOpasoBarensubiii pecype IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/105515.html

CnHCOK 10NOTHUTEIbHOMH JUTepaTyphl

6. | OyHKUMOHANBHBIE CHCTEMBI JIETATENBHBIX aIlllapaToB. OJEKTPUUECKOE M  AIIEKTPOHHOE
oOopynoBanue : yueoHoe nocobue / A. I'. I'apranees, JI. K. Bypynasko, B. I1. IlerpoBuu, A. IL
JleonoB. — 2-e u3n. — Mocksa : Aii [Ilu Ap Meaua, 2024. — 239 ¢. — ISBN 978-5-4497-
1318-6. — Tekct : anexrponnbiii // Lludposoii oOpasosareabHbiil pecype IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/147314.html

7. | ®enotoBckux, A. B. OcoOeHHOCTH pa3paOOTKH M IKCIUTyaTalliu TPAKAAHCKUX OECHMIOTHBIX
ABUALIMOHHBIX CHCTEM C TEXHOJOTHSIMA HCKYCCTBEHHOI'O HHTEJUIEKTAa B APKTHUECKOW 30HE
Poccuiickoii @enepaunu : monorpadus / A. B. @enorosckux. — Mocksa : Aii [lu 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 ceTH «HTepHeT»

DaekTpoHHO-0ubMoTeunas cucrema IPRbooks URL: http:// www.iprbooks.ru/ OO0 «Aii
IIn Op Menna

7.3. I/IHq)OpMaIIHOHHbIe TEXHOJOTUH, JUIHECH3UOHHOEC IPOrPaMMHO€ odecneueHue

JlunieH3noHHOE MporpaMMHOe o0ecrieueHrne | PEeKBU3HTHI TUIIEH3UI/ JOTOBOPOB

MS Office 2003, 2007, 2010, 2013 Crenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JInuensus 6eccpodnas

Awntusupyc Dr.Web Desktop Security Suite | Jlunen3uonHslit ceprrdukat

Cpok nerictBust: ¢ 24.12.2024 no 25.12.2025

Koncynprant [Tiroc Horosop Ne 272-186/C-25-01 ot 30.01.2025 1.
[{udpoBoii 00pa3zoBaTenbHBIN pecype JIunensuonnsiid qorosop Ne 12873/2511 ot

02.07.2025 r. Cpok netvictBus: ¢ 01.07.2025 r.
IPR SMART 10 30.06.2026 1.

becmmmataoe 11O

Sumatra PDF, 7-Zip
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http://www.iprbooks.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

8.1. TpeGoBaHus K ayIMTOPUAM (IIOMEILEHUAM, MECTaM) /ISl IPOBEAeHUS 3aHA THI

1. YueOHasi aynuTopusi AJsi IPOBeIeHUs 3aHATHI JTeKIIMOHHOTO THIIA:
Crneunanu3upoBaHHas MeOeb:
Kadenpa nacronpHas - 1mT., 1ocka MeoBas - 11IT., CTynbs - 651IT., TapThI - 341MT.

TexHuueckue cpefcTBa 00y4deHHUsl, CyXKalllie AJIs IPeloCTaBleHus: yueOHON nHbopMauu
OOJIBIION ayIUTOPHH:

DKpaH Ha mratuse — 1 miT.
ITpoextop — 1 .
HoytOyk — 1 .

2. YueOHas1 ayMTOPHUS AJIsl IPOBe/IeHUsI 3aHATHIH CEMUHAPCKOT0 TUIIA, KYPCOBOI0
NMPOEKTUPOBAHUS (BbINOJIHEHHE KYPCOBBIX padoT), IPYNNOBbIX U HHAMBUAYAJIbHBIX
KOHCYJIbTAUMH, TEKYIIEro KOHTPOJISA ¥ MPOMEKYTOYHOH aTTecTAlun

CHCI_[I/IaJ'II/BI/IpOBaHHaSI MeOeb:

Cron npenojgaBaTrenbCkuii - 1mT., Jocka MenoBas - 11T., Ty MITKUH - 11IT., MapTel - 611T.,
KOMIIBIOTEPHBIE CTONBI - 1 11IT., cTynbd - 24mmrT.,

JlaGopaTopHoe 000opyI0BaHNE, TEXHHUECKUE CPEICTBA 00YUEHUS, CITYXKAIUE s
nperocTaBieHus: yueOHON nHpopMaIuu OONBIION ayIUTOPUU:

IlepcoHAIBHBIN KOMITBIOTEP — 7 IIT.
3. [lomelenne I CAMOCTOSATEIbHOI PadoThI
Otnen oOcimy)KMBaHUS TIEYaTHBIMU U3TAaHUSIMU

CneunanusupoBanHas mebens: Pabouue cronbl Ha 1 Mmecto — 21 mt.Crynbs — 55 mrt. Habop
JEMOHCTPAIIMOHHOTO 000PYI0BaHUS M Y4eOHO-HATIISTHBIX TTOCOOUI, 00eCTIeUnBAIOIINX
TEMaTUYECKHE WITIOCTPALlMU: SKPaH HACTEHHBIN — 1 1mT.

[TpoexTop — 1mr. HoyrOyk — 11mT.
HNudopmannoHHo-0nbarorpaguueckuii oTaen.
Crneunanu3upoBaHHas MeOeb:

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

KommbroTepHast TEXHHKA C BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» 1 obecreueHneM
JIOCTYTIa B 3JICKTPOHHYIO HH(GOpMaImoHHO-00pazoBatenbHyto cpeny PI'bOY BO «CeBKaBl Ax:
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[Tepconanbupiii kommbioTep — lmt. Ckanep — 1 mr. MOV — 1 . Otnen o6cmyXKuBaHus
9JICKTPOHHBIMHA U3JaHUSMU CHGLII/IaJII/ISI/IpOBaHHaSI MG6CJ’IBZ

Pa6ouwne cronsl Ha 1 mecTo — 24 mit. CTyabs — 24 miT.

Habop neMoHCTpaliMOHHOTO 000PYI0BaHUS U YY€OHO-HATJISITHBIX TTOCOOMH, 00eCTIeYMBAOIINX
TEMaTUYECKHE WILTIOCTPAIUU:

NurepaktuBHasg cuctema - 1 mr. Monutop — 21 mr. CereBoid TepmuHain -18 mr. [lepconanbHbiit
komnbtorep -3 wt. MOV — 2 wt. [IpunTtep —1mr.

4. Ilomenenue 11 XpaHeHUs U MPOPUIAKTHIECKOTO0 00CTYyKMBAHUS Y41€OHOTO
000opyI0BaHUA

CneunanusupoBannas mebenb: llkad — 1 mT., cTyn -2 mwT., Kpecio KOMIbIOTepHOEe — 2 IIT.,
CTOJl YIJIOBOM KOMIBIOTEPHBIM — 2 MIT., TYMOOUKH C KIIOUYOM — 2 IT. YueOHOe mocolue
(epcoHaIbHBIA KOMIBIOTEP B KOMILJIEKTE) — 2 MIT.

8.2. TpeGoBanus k 000pyA0BaHUIO PA00YMX MECT NPenoJaBaTes s U 00y4YaAIHUXCS
Pabouee mecto npenoiaBaressi, OCHaIIEHHOE KOMIIBIOTEPOM C JOCTYNOM B MIHTEpHET.

PaGoune mecra oOydaromuxcsi, OCHaIeHHbIe KOMIBIOTEPAMH C JOCTYIIOM B MIHTEpHET,
npeHa3HaYeHHbIE U1 paboThl B 3JIEKTPOHHON 00pa3oBaTeNbHOM cpesie, U T.11.

8.3. TpeGoBaHus K cielHAJIU3UPOBAHHOMY 000PY1OBAHMIO HET
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9. OCOBEHHOCTH PEAJIMBALIMU JUCHHUIIJIMHBI 1151 UHBAJIM1OB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbS

Jlis oOecriedenust 00pa3oBaHUs HWHBAIMIOB M OOYYalOIIMXCS C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3/I0pOBbsl pa3padarbiBaeTcsi (B cilydae HEOOXOAMMOCTH) aJalnTHPOBAHHAS
oOpa3oBaTenibHasl MPOrpaMMa, WHIUBUAYaIbHBIA Y4eOHBIM MJIAaH C Yy4eTOM OCOOCHHOCTEH X
NCUXO(U3MUECKOTO PA3BUTHS W COCTOSIHHSI  370POBbS, B YaCTHOCTH MPHUMCHSCTCS
WHAUBUIYAIBHBIN TIOIX0J] K OCBOCHHUIO TUCIHILIUHBI, WHIUBUAYAIbHBIC 3aJlaHus: pedeparsl,
MUChbMEHHBIC PA0OTHI M, HAOOOPOT, TOJIBKO YCTHBIC OTBETHl M JTUAIOTH, WHIAMBHUIYyAJIbHBIC
KOHCYJIbTAIlMK, WCIOJIb30BAaHUE JUKTOGOHA ¥ JPYTUX 3alHUCHIBAIOIIUX CPEICTB  JUIS
BOCITPOM3BEJICHHUS JIEKIIMOHHOI'O U CEMUHAPCKOr0 MaTepuara.

B umemsx oOecriedenust oO0ydaromMxcs MWHBIMJIOB M JIML C OIPAaHUYEHHBIMHU
BO3MOXHOCTSIMH ~ 37I0POBbSI  KOMIUIEKTyeTCss (OHJ OCHOBHOH y4eOHOW JUTepaTypoil,
aJIalITUPOBAHHOM K OrPaHMYEHHUIO HIIEKTPOHHBIX OOpPa30BaTENbHBIX PECYpPCOB, JMAOCTYN K
KOTOpbIM opranu3zoBan B BUL[ Akanemuu. B O6ubGnuoreke mnpoBOIATCS HHIMBUAYaJIbHbBIE
KOHCYJIbTAllMM JJIsl JTAaHHOM KaTeropuu IoJib30BaTelieil, OKa3blBaeTCs IMOMOIb B PETUCTPALIUU U
UCMOJIb30BAaHUM  CETEBBIX M  JIOKAJIBHBIX 3JEKTPOHHBIX 00pa30BaTENIbHBIX  PECYPCOB,
IPEJOCTABIIAIOTCS MECTA B UUTAIILHOM 3aJI€.
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[Ipunoxenue 1

®OH/J ONEHOYHBIX CPEACTB IO AMCHUIIJIMHE

OcHOBBI YIIpaBJeHus U nporpammvupoBanusa BAC
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MACIOPT ®OHJIA OLIEHOYHBIX CPEJICTB IO
JTUCHUILIAHE

1. Komnerenuun, popMupyemMblie B poiecce n3y4eHusi JUCHUTLTUHBI

Nunexc @opMyIMpPOBKA KOMIIETEHLIMU

[1K-2 CriocobeH IpUMEeHSTh COBpEeMEHHbIE MH(POPMALIMOHHBIE 1 KOMMYHUKAIIMOHHBIE
CEpPBHUCHI U IPOTPAMMHBIE KOMIUIEKCHI B Pa3IMYHBIX cepax AesTeIbHOCTH

2. DTansl (l)OpMPIpOBaHI/Iﬂ KOMIIETCHIIUH B IMPOLIECCE OCBOCHUA TUCHUITINHBI

OCHOBHBIMU 3Tanamu (OPMHPOBAHMS YKAa3aHHBIX KOMIIETCHIMH MPH U3y4EHHUH
o0yyaromMMHCs AUCLUUIUIMHBI SIBJISIOTCS MOCIENI0BATEIbHOE U3YyUEHHUE COJEPIKATEIbHO
CBSA3aHHBIX MEXIy c000M pasnenoB (TeM) ydeOHbIX 3aHATUNA. M3ydeHume Kaxxgoro
pazgena (TeMbl) MpeANoNaraeT  OBJIAJeHUE  OO0YYaIOIIMMHUCS  HEOOXOIUMBIMU
KoMIeTeHIUAMU. Pe3ynbTar arrectanmum oOydYarOIIMXCS Ha pPa3dUYHbIX d3Tanax
dbopMUpOBaHUS ~ KOMIIETEHIMH IOKa3blBa€T YPOBEHb OCBOEHHUS  KOMIIETEHLUU
00yJaromyMHCS.

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

Paznennl (Tembl ) I1K-2
AMCHUTINHBI
IIporpammupoBanue +
aJIropurMa 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
[IpoexkTupoBanue
ABTOHOMHOTO noJsieTa

BIIJIA wucnosb3ys  sA3bIK
IpOrpaMMHUpPOBaHUs —
Python

[IporpammupoBanue BITJIA
JUIs aBTOHOMHOTO TI0JIeTa B
IIOMEILEHHE.

[TporpamMmmupoBanue
anropuTMa noJneTa
0eCIUIOTHOTO BO3TYLTHOTO

cyaHa Ha npumepe
KBaJpOKOITEpa
IIpoexTupoBanue
ABTOHOMHOTO noJjiera

BIIJIA wucnosb3ys  sA3bIK

IporpaMMHUpPOBaHUSI —
Python

[TIporpammupoBanne BITJTA
JUJIL aBTOHOMHOTO T0JIETA B
IIOMELICHUE.
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3. UHauKaTOpBhI JOCTHKEHUSI KOMIIeTeHU M, popMupyeMbIX B Npolecce n3y4eHHus TUCHUIIINHBI

IIK-2 Cnocoben MMPUMCHATH COBPEMCHHBIC I/IH(bOpMaHI/IOHHI)IC 1 KOMMYHHUKAIIUOHHBIC CEPBUCHI U IPOTPAMMHBIC KOMIUICKCHI B Pa3JIMYHBIX C(bean JCATCIBHOCTHU

HnaukaTopbl JoCTHAKEHUI

Kpurepuu oneHHBaHus1 pe3y/1bTATOB 00yYeHHsI

CpencrBa oLleHUBAHHS Pe3y/IbTATOB

00y4eHust
HEYIOBJIETB YIOBJIETB XO0poLIo 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 KoMITekcos | CCPBHCAMH IPH CO3/AHHH KOMMYHHUKAIIMOHHBIMH | CEpBHCaMH IIPU CO3JaHUH CEPBHCOB IIPH CO3/IaHUN
IIPOTPaMMHBIX KOMIUIEKCOB | CEpBHCaMU IIPU HPOTPaMMHBIX 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 ONEPAMOHHBIX | ONEPAIMOHHBIX CHCTEM M YCTaHOBKE M HACTPOMKE | OIepalMOHHBIX CUCTEM H HaCTpOIKe OneparoHHBIX
CHCTEM M CETEBBIX CETEeBBIX YCTPOMNCTB, 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 Yactraso 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
MIPOrpaMMHBIE KOMILTEKCHI

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

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

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

TECTUPOBAHUE




4. Kommjiekr KOHTPOJbHO-OLICHOYHBIX CPECACTB 110 JUCHUILJIMHE

BOHPOCI)I K 3a4€Ty

10 ANCHUIIJINHC «OCHOBBI YIIPAaBJICHUA U ITPOIrpaMMUPOBAHHNSA BAC»

1. Ilepeuncnute OCHOBHBIE THITHI OSCITMIOTHBIX JIETATENIBHBIX aNIapaToB U UX (GYHKINOHAIHHOE
IIpelHa3HaYCHHE.

2. Koncrpykus tunmanoro BITJIA.

3.IlpaBuna 6e3omacHocTH MpH SKcIuryaraun BITJIA.

4. B uém 3aKkiroyaercs miaHupoBaHue Tpaekropuu nosnera bITJIA?

5. Ilpunanumne! HaBuranuu BITJIA B moMenieHuu ¢ UCIOIb30BaHUEM ATuCO-METOK.
6. Kak nogxirounts MukpokommnbioTep 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 MTPOTPAMMHUPYEMOTO KBAIPOKOIITEPA.

11. IlporpaMMupoBaHre aBTOHOMHOT'O TT0JIeTa Ha si3bIKe Python.

12. KoMIiptoTepHOE 3peHHUEe U €ro MPUMEHHEHHE B TTOJIETHBIX MUCCHUSX.

13. Kakue gaTuyuku UCTIONB3YIOTCS Al 001E€Ta MPensITCTBHiA?

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

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

16. OcHOBHbBIE KOMIIOHEHTHI CHIIOBOM ycTaHoBKH BITJIA.

17. Pasnuna mexnay BusyansHsiM 1 FPV-nmniotupoBanuem

18.  Ilpomecc otnaaku nonetaoi muccuu BITJTA.

19.  IlpemmymiecTBa M HEJAOCTATKH UCIIOIB30BaHUS ArucO-METOK ISl HABUTAIIUH B
MOMEILEHUH.

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

21.  Pexumsl nonera 'y BIIJIA u ux otiauuus.

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

24. Oranel co3nanus 3D-Moenu 1Mo TaHHBIM (OTOTpaMMETPHH.

25. OcHosuble Oubmuorexu Python ans nporpammuposanust BITJIA.

26. MAVLink u ero pons B ynpasneanu BITJIA.

27. daxkTopsl, BiausAOIKE HAa BpeMs nosnera BITJIA.

28.  PacmosnaBanme Aruco-meTok ¢ momorpio OpenCV.

29.  "lloneTHslil KOHTpOJIIEP" U €TO MOMYJISPHBIE MOJIENH.

30.  Kakwue Tunsl 1aT4ukoB ucnonb3ytoTes B BIIJIA u amns uero?

31.  OnwumuTe npouecc NporpaMMHUpPOBaHUS aBTOHOMHOTO 00JIeTa MpensTCTBUM.
32.  OCHOBHBIE IPUHITUIIBI PAOOTHI C THPOCKOIIOM U aKCEJIEPOMETPOM B ITOJIETHOM
KOHTpPOJLIEPE.

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



34. Mertonbl kommyHuKkauu Mexxy BIIJIA u HazeMHON CTaHIUEH.
35.  Jlns gero Hy)XHa KaTMOpOBKa KOMITaca M KaK OHa MPOBOJUTCS?



Bonpocel K KOJIJIOKBHYMY

10 AUCHUIIIINHE «OCHOBEI YIIPaBJCHUSA U IIPOIrPaMMUPOBAHUA BAC»

1. [lepeuncnure OCHOBHBIE TUIIBI OECIIIOTHBIX JIETATEIbHBIX alllapaToB U UX (PYHKIIHOHAIBHOE
npeaHa3HauYeHue.

2. Koncrpykius tunmanoro BITJIA.

3.IIpaBuna 6e3omacHocTH npu Kcruryaraun BITJIA.

4. B uém 3akirouaeTcs IaHupoBaHue Tpaekropuu nosera bITJIA?

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

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

9. Ilpouecc xanmubposku BITJIA.

10. OcHoBHBIE 3TanBl COOPKH MTPOTPAMMHUPYEMOTO KBAIPOKOIITEPA.

11. IlporpaMMupoBaHre aBTOHOMHOTO TT0JIeTa Ha si3bIKe Python.

12. KoMITbIOTepHOE 3pEHUE B €r0 IPUMECHHCHUE B TIOJICTHBIX MUCCHSIX.

13. Kakue gaTuyuku UCHIONB3YIOTCS AJsl 001E€Ta MPensTCTBUiA?

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

15. Bo3moxHocTH cpefpl mporpaMmMmupoBanust Scratch mist ynpasnenus BITJTIA.

16. OcHOBHbIE KOMIIOHEHTHI cUI0BOM ycTtaHOBKH BITJIA.

17. Pasnuna mexnay BusyanbasiM U FPV-niunorupoBanueM

18.  Ilpomecc otnaaku nonetHoi muccuu BITJTA.

19.  IlpeumymiecTBa M HEJAOCTATKH UCIIOIB30BaHUS ArucO-METOK JUIsi HABUTAIIUH B
MIOMEILEHUH.

20.  "KommbroTepHoe 3peHHE" U €ro pOoJib B AaBTOHOMHBIX CHCTEMaXx.

21.  Pexumsl nonera 'y BIIJIA u ux otiauuus.

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

24.  DOransl coznanus 3D-monenu no AaHHBIM (OTOTpaMMETPUH.

25. OcHosuble Oubnmuorexu Python ans nporpammuposanust BITIA.

26.  MAVLink u ero pons B ynpasneanu BITJIA.

27. @daxkTopsl, BiausAOIKE HAa BpeMs nosnera BITJIA.

28.  PacmosnaBanme Aruco-metok ¢ momoripio OpenCV.

29.  "lloneTHslil KOHTpOIIEP" U €TO MOMYJISPHBIE MOJIEH.

30.  Kakwue Tunsl 1aT4uKkoB ucnonb3ytoTes B BIIJIA u amns uero?

31.  OmnwummuTe npouecc NporpaMMHUpPOBaHUSI aBTOHOMHOTO 00J1€Ta MPENsITCTBUH.
32.  OcCHOBHBIE IPUHIUIBI PAOOTHI C THPOCKOIIOM U aKCEJIEPOMETPOM B MOJIETHOM
KOHTpPOJLIEPE.

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

34, Mertonbl kommyHuKkauu Mexxay BIIJIA n HazeMHOI cTaHIMEH.
35. J1y1st uero HyHa KaaTuOpOBKa KOMITaca U KaK OHA MPOBOJAUTCS?



Noakown

© ™

10.

11.

12.

Tembl pepepaToB

10 AN CHUIIJINHC «OCHOBBI YIIPpAaBJICHUA U ITPOIrpaMMUPOBAHNA BAC»

ApXuTeKTypa nporpaMMHoOro obecreuenusi copeMeHHbIX BIIJIA: 0630p u cpaBHeHHE
(PX4, ArduPilot, ROS).

ANTOpUTMBI CTa0MIIM3ALMK U YIIPABJICHUS 110JIETOM MYIbTHUpoTOpHOTro BITJIA.
Hapuranuonnsie anroputmsl BITJIA: or GPS 10 onTryeckoro nmoroka.

4. Peanu3zanys aBTOHOMHBIX MUCCHI: IJIAHUPOBAHUE ITYTH U 00JIET NPENATCTBUH.
[IporpammupoBanue rpynmnoBoro Bzaumoaeicteust bIJIA (poeBoe moBeneHue).
CTpyKTypa ¥ IPUHIMITBI pA0OTHI MOJIETHOTO KOHTpoJutepa BITJIA.

Ponp u kanmbpoBKa 1aTYNKOB MHEPIIUATLHOM n3MepuTenbHou cuctemsl (IMU) B
cucrteme ynpasienus bITJIA.

Cucremsl cBs3u BITIA: TenemeTpus u ynpaBiieHUE IO paIMOKaHAIy.

Hcnonp30BaHne KOMIBIOTEPHOTO 3PEHUS 111 TOYHOT'O NO3ULIMOHUPOBAHUS U TIOCAKU
BILJIA.

Ocobennoctu ynpasnenus u nporpammupoBanust BITJIA mis aspodoTocsemkn u
Kaprorpadumu.

Cucremsl ynpasnenust BITJIA 1151 MOHUTOpUHTA TMHENHBIX 00BEKTOB (TPyOOIPOBOIBI,
JIDI).

[IporpammHo-anmapaTHbie pemeHUs AJIsl JOCTABKU TPy30B ¢ momoibio BITJIA.



TecToBBIE BOIIPOCHI MO TUCHUILJIMHE

«OcHOBBI yiipaBiieHud U nporpamMmMmupoBanus bACy»

1. Kakotii tun BITJIA game Bcero ucnonb3yercs s a3pooTrocheMKu?
a) MynbTukonrep
0) Camouter
B) [Tnanep

r) dupmxabib

2. OcHoBHOM ameMeHT KoHCTpykiuu BITJIA, oTBeuarouii 3a cTabuin3anuio noJera:

3. IIpaBuna 6e3omacHoctu mpu skcruryatanuu bITJIA 3anpemniarot:
a) [Toner nax moapMu
0) [ToseT B moMenieHUM
B) HUcnons3zoBanue GPS

r) KanubpoBky naTunkos

4. lns napurauuu BITJIA B nmoMelieHun UCTIOIb3YIOTCS:

5. MuKpoKoMITbIOTED, MOAKII0UaeMbIil K aBronuioty BITJIA sto

6. Anroputw™m nosiera BITJIA Bkitouaer:
a) Baner, mocanky, mepemernieHne
0) Tonbko B3NIET
B) TosbKO MOcaaKy

r) Tonbko nepemelieHue



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

8. Pexxum nunotupoBanusi bITJIA, ucnonb3yeMblid 171 MPOoJIeTa MOJI0Chl MPENSITCTBUM:

9. Cpena mporpaMMHUpPOBAHMSI, UCTIONIb3yeMast Jist pabOThI CO CIIpaiiTaMy U CIICHAMU:

10. OcHOBHBIE OnIEpallii B IPOrpaMMHUPOBAHUU:
a) MaremaTiueckue u JJIOrHuecKkue
0) Tonbko MaTEMaTHYECKUE
B) Tonbko nornyeckue

r) ['paduueckue

11. JlaTuuk, Ucronb3yeMblil 115 001€Ta IpensaTCTBUM:
a) YIIbTpa3ByKOBOM
6) RGB-natunk
B) ['mpockon

r) AKcesnepomeTp

12. ABTOHOMHBII PEKUM TOJIETa MPEANOIaraeT:
a) Ynpasienue 0e3 onepaTopa
0) YnpaBnenue ¢ nyjbTa
B) Ynpasnenue no Wi-Fi

r) Yopasnenue o Bluetooth

13. SI3pIK IpOrpaMMuUpPOBaHMS, HCIOJIB3YEMBIN I aBTOHOMHOTO Tntosieta bITJIA:




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

r) Komnumnsaus

15. bubnuoteka 111 pabOThl C KOMIIBIOTEPHBIM 3PEHUEM:
a) OpenCV
6) NumPy
B) TensorFlow

r) PyGame

16. CumynsuuoHHast cpesia Ui TECTUPOBAHUS OJETHBIX MUCCHI:

17. OcHoBHO¥M TTPOTOKOI CBsi3M 171 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") CraTtn4eckoro QJICKTPpHUYCCTBA

19. Jlst TouHOTO yaepskanus BeICOTH 6€3 GPS moneTHwIi KOHTpOIIIEep
UCIIONb3YET:




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

r) Arduino IDE

21. Oynknusa 6uommorekn OpenCV B konTekcte BITIA:
a) YrpaBJcHUE IBUTATEISIMH
0) O6paboTka H300paKEHUH U KOMITBIOTEPHOE 3pECHUE
B) CBs3b ¢ GPS

r) 3apsaKa akKyMyJsTopa

22.  Gazebo — ato:
a) Monens BIUIA
0) CumysnsiTop moJiera
B) SI3BIK MPOrpaMMUPOBAHHS

r) Tun ceHcopa

23.  Tlokazarenb akKyMyJsTOpa, HAPSMYIO BIUSIOMIAN Ha BPEMsI
HoJIeTa! -

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

r) Kamepa

25. [IepBbIit mar nepen MojaeToM Ha HOBOM MeECTe:



26. OcHoBHas 3aaa4a IOJIETHOT'O KOHTPOJLICpA:

27.  Tun akkymynsaTopa, HanOosee pacnpocrpaneHHblid B BITJIA:
a) Li-ion
6) NiMH
B) LiPo

r) Pb-acid

28. Texnonorus, no3postonias BIIJIA n30erarh CTOJIKHOBEHUM:
a) O6ner mpensitctBuii (Obstacle Avoidance)
0) Cnexenue 3a 00bekToM (Object Tracking)
B) Kaprorpaduposanue (Mapping)

r) [Tosunmonuposanue (Position Hold)

29. Komanga mst 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 ITOJIETHOW MUCCHUA?



a) Touka Ha KapTe ¢ KOOpJIMHATAMH U TTapaMeTpamMH, KOTOPYIO J0HKeH moceTuTh bITJIA
6) Touka B31eTA
B) Touka mocaaku

r) Touka oTkaza

32.  Jlns gero ucnomns3yercs punbTp Kanmana B mosieTHOM KOHTposuiepe?

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

0) Jlns ouncTku n300paxkeHus ¢ KaMepbl
B) Jls1 coxatus TeneMeTpun

r) [lns ynpaBineHus: CBETOUOIaMU

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

r) Linear (L)

34.  Yro uzmMepsieT akcenepomerp?
a) JIuneitHoe yCKOpeHHe
0) YrioByr0 CKOpOCTh
B) MaruuTHoe nose 3emiu

r) AT™MOChepHOe AaBlieHHEe

35.  T';maBHOE MPEenMyIIEeCTBO MCIOIb30BAHMS CHMYJIISTOpA JUIS O0yIEHUS:
a) beckoneunoe Bpems nosuera
6) OTcyTcTBHE pUCKa TOBPEXKIACHHUS armapara
B) bosee peanucruunas rpaguka

r') ABTOMaTHYECKOE MPOrpaMMHUPOBaHUE



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, ONPECACIAAIOIINE ITPOLHECAYPHI OCHUBAHUA
KOMIIETCHIIUN

5.1 Kpurepum oleHMBAHHUA Ka4eCTBA YCTHOI'O OTBeTa

OneHKa «OTJMYHO» BBICTABJSICTCS 3a TJIYOOKOE 3HAHHWE IPEAYCMOTPEHHOIO IMPOrpaMMoin
Marepuasia, 3a YMEHHE 4YeTKO, JaKOHHMYHO M JIOTHYECKH I0CJIEOBATEeIbHO OTBEYaTh Ha
MIOCTABJICHHBIC BOIIPOCHI.

OlleHKa «XOpOIIO» — 3a TBEPIOC 3HAHWE OCHOBHOrO (IMPOrpaMMHOI0) Marepuania, 3a
IpaMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HAa OCTABJICHHBIC BOIIPOCHI.

Ol1ieHKa «y/I0BJIETBOPUTEIBbHO» — 32 00Illee 3HAHKUE TOJIHKO OCHOBHOI'O Marepualia, 3a OTBETHI,

CoJCpKamume HCTOYHOCTH nIn c1abo APTYMCHTUPOBAHHELIC, C HapymeHnuem
MOCJICA0OBATCIIbHOCTHU U3JIOKCHUA MaTCpHraia.
OI_IGHKa «HEYIAOBJIETBOPUTEJABbHO» — 3a HC3HAHHC 3HAYUTEIBLHOM 4YacTu nporpaMMHOTO

Marcpuaia, 3a CYIICCTBCHHBLIC OmMMOKH B OTBETax Ha BOIIPOCHI, 3a HCYMCHUC
OpPUCHTHUPOBATHCA B MATCPUATIC, 3@ HC3HAHUC OCHOBHBIX MOHATHU OUCHMILIMHEI.

5.2 Kputepuu oueHnBaHus 3a4eTa

OlieHKa «3a4TEeH0» BBICTABIISICTCA 00yUYaroIEeMyCsl, €CITH 00yUJaroIIUiCs TTOYTH OTBETHII Ha BCE
BOITPOCHI, IOCTABJICHHBIE MTPETO/IaBATENEM Ha 3aILUTE.

OreHKa «He 3a4TEeHO0» BBICTaBJISETCS] 00yJaroeMycs, €Clii 00 yJaroLUIiCs He TPOSIBUII
IyOOKHUX TEOPETHUECKUX 3HAHHH MPHU OTBETE Ha BOMPOCHI

5.3 Kpurepuu oneHnBaHus pe3yJibTATOB KOJUIOKBHYMa

OrneHka «OTJMYHO» BBICTABISETCS 3a TIIYOOKOE 3HAHHE MPETyCMOTPEHHOTO MPOrpaMMOi
MaTepuaa, CoAepKaIerocss B OCHOBHBIX M JIOMOJIHUTEIBHBIX PEKOMEHIOBAaHHBIX JINTEPATyPHBIX
HMCTOYHMKAX, 32 YMEHHE YETKO, JAKOHUYHO U JIOTUYECKH TMOCIEAOBATEIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIPOCHI, 32 YMEHHE aHAIM3UPOBATh M3y4aeMble SIBIICHUS B HUX B3aMMOCBSI3U
U JUAJEKTUYECKOM  pa3BUTUH, MPUMEHATh TEOPETUYECKHE IMOJIOKEHUS TpPU PEUICHUU
MPaKTUYECKHX 3a]1a4.

OLeHKa «XOpomIo» — 3a TBEPJOE€ 3HAHME OCHOBHOIO (IIPOrpaMMHOI0) Marepuaia, BKIoYas
pacuetsl (pu HEOOXOJAMMOCTH), 3a TPAMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA



IMMOCTABJICHHBIC BOIIPOCHI, 3a YMCHHUC MNPUMCHATHL TCOPCTUYCCKUC IIOJIOKCHUA JIsI PCIICHUA
IMPAKTUYCCKUX 3aaa4Y.

OLIGHKa «YAOBJIETBOPUTECJIBHO» — 34 06]].[66 3HAHUC TOJIbLKO OCHOBHOI'O Marcpuaja, 3a
OTBCTBHI, COJACpKAIMUME HETOYHOCTH WA ci1abo APrYMCHTUPOBAHHBIE, C HapYyHICHUEM
MOCJICAOBATCIIbHOCTU  HM3JIOKCHUA MaTCpuaia, 3a cnaboe NPUMCHCHUC TCOPCTUUCCKUX
ITOJIOKEHUH IIpH pCUICHUHN MMPAKTUYCCKUX 3aay.

OLIGHKa «HEYJAOBJECTBOPUTECJIBHO» — 3a HC3HAHHC 3HAYUTEILHOM 4YacTu mporpaMmMHOIO
Marcepuajia, 3a CYHICCTBCHHEBIC OIINOKU B OTBETax Ha BOIIPOCHI, 3a HCYMCHHUC
OpPUCHTHUPOBATLCA B pacyCTax, 3a HC3HAHHWC OCHOBHBIX MMOHATUM JUCIUILINHBI.

5.4 Kpurepumn ouneHuBanus pedepara

OrneHKa «OTJIMYHO» BBICTABISICTCS 3a TIIYOOKOE 3HAaHHE MPEAYCMOTPEHHOTO MPOTrpaMMOii
Marcpuajia, 3a yMCHUC UCTKO, TJAKOHUYHO U JIOTHYCCKHU IMOCIICAOBATCIBHO OTBCYATh HA
MIOCTABJICHHBIC BOIIPOCHI.

OlleHKa «XOpOWIO» — 3a TBEPIOC 3HAHUE OCHOBHOIO (IPOrpPaMMHOr0) Marepuana, 3a
IpaMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HAa MOCTABICHHBIC BOTIPOCHI.

O1ieHKa «yT0BJIETBOPUTEIbHO» — 32 00IIlee 3HAHKE TOJIBKO OCHOBHOTO MaTepHala, 3a OTBETHI,
coJiepKalie HETOYHOCTH WM CJIa00 apryMEHTUPOBaHHbBIC, C HAPYIICHHEM
TIOCJIC/IOBATEILHOCTH U3JIOKEHHS MaTepuala.

OrneHKa «HEY/IOBJEeTBOPUTEIbHO» — 32 HE3HAHHE 3HAYUTEIBHOM YacTH MPOTPAMMHOTO
Marepuaia, 3a CyIIeCTBEHHbBIC OIIMOKU B OTBETaX Ha BOIPOCHI, 32 HEYMCHHE
OPUCHTHUPOBATHCS B MaTepHalie, 32 HE3HAHUE OCHOBHBIX MOHSATHH JUCIUIUINHBL

5.5 Kpurepuu oneHMBaHUs TeCTa

[Ipu TecTupoBaHMM Bce BepHble OTBeTHl Oepytcs 3a 100%.
90%-100% oTau4HO

75%-90% xopor1o

60%-75% ynoBIETBOPUTEIBHO

Menee 60% HEYTOBIETBOPUTEITHEHO

5.6 KpnTepnu OLCHUBAHUSA MPAKTHYECCKOT0 3alaHUA

Ounenke «3aureHo» JlaHHas olleHKAa CTaBUTCS B TOM Ciy4ae, €Clid OOydYaroIuiics mokaszan
MOJIHOE YCBOGHHE NPOTrPaMMHOTO MaTepHajia M HE JONYCTHJI KaKUX-JIU00 OIMOOK,
HETOYHOCTEN, CBOEBPEMEHHO M MPABUJILHO BBIMOJHWI 33JaHUs HA 3aHATUU, TIPOSBHII MIPH 3TOM
OpUTMHAJLHOE MBIIUICHWE, CBOCBPEMEHHO M 0€3 KaKHX-Tu0O0 OIIMOOK MPOJAEMOHCTPHUPOBAI
paboTy mpOrpaMMHOTO MPUIIOKEHUSI.

O].[eHKe «HE€ 3aYTCHO». I[aHHa}I OIICHKAa CTAaBUTCA B TOM CJIy4dac, CCJIU 06}“—13.10]1.[141205[ HC
OCBOMIJI HpOFpaMMHBIfI Mar€prall CBOCBPEMCHHO HE BBIIIOJIHUI W HE IMPOACMOHCTPHPOBAJI
pa3pa60TaHHoe IMPOrpaMMHOC IMPUITOKCHUC .



