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1. EJIX OCBOEHMUA JTUCIIUITIJIMHbI

Henbio ocBoenuss qucHUMInHbl «OCHOBBI yIpaBlieHUs U nporpammupoBanus BAC»
SBJISICTCS: TIOJyUYeHHE 3HAHWUN, YMEHUH W HaBBIKOB, B 00JaCTH OOIIUX BOMPOCOB, KACAFOIIMXCS
Pa3HBIX JTANOB XKH3HEHHOT'O IMKJIA OecmUiIOTHBIX aBUanMoHHBIX cucteM (BAC), BKIouas ux
KJIaccU(PUKAIMI0 U HOPMATUBHO-TIPABOBYIO 0a3y MX MPUMEHEHUS, B YACTHOCTH, B TPAKIAHCKOM
BO3/IyIIIHOM IPOCTPAHCTBE.

3agauM IMCUMILIUHBI:

1. O3HakomieHne o0ydaromuxcs ¢ KiacCuPpUKauen 1 0COOEHHOCTSAMU MOCTPOEHUS Ha
IpUMepe KOMIUIEKCOB MUJIOTaXKHO-HaBUTalMOHHOrO obopynoBanus (ITHO) mis 6ecniuioTHbIX
nerarenbHbIX annaparoB (BIIJIA) paznuuHoro kiacca;

2. OsnakomiieHue oOOydarolmUXcss C HOPMAaTUBHO-TIPABOBOH  JOKyMEHTAILIUEH,
perJIaMEHTHPYIONIEH OCHOBHBIE JTallbl JKU3HEHHOTO IMKJIa HAa3eMHOTO0 W  OOpTOBOTO
obopynoBanus BAC,;

3. [lonnumanue oOydarommmucs npobiaematuku uHTerpanuu bBAC B o01iee Bo3ayITHOE
MPOCTPAHCTBO, W, TPEXKIE BCEro, TpeOOBaHWN K (DYHKIIMOHAIBHBIM BO3MOXKHOCTSIM U
xapakTepucTukam 6oproBoro obopynoanus BITJTA

2. MECTO JUCHUILIAHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITPOI'PAMMBbBI
2.1. JucuumumHa «OcHOBBI ynipaBieHMs U nporpammupoBanuss bACy» oTHocUTCS K 4acTy,
(dopMHpyeMOil ydacCTHUKaMU 00pa30oBaTeNbHbIX OTHOIIEHUH M ABISETCA JUCLUIUIMHONW , UMEET
TECHYIO CBSI3b C IPYTUMH JUCHUTIIIMHAMH.
2.2. B Tabmume TpUBEICHbl MNPEIIISCTBYIONIME M IOCIEAYIOUIME JAUCIUIUINHBL,
HalpaBJIeHHble Ha (OPMHUPOBAHUE KOMIETEHIMH IMCLUUIUIMHBI B COOTBETCTBUM C MaTpHIel
komneteHuit OIL.

[IpenmecTByomme u nocjaeayomme THCIUNIHHBI,
HanpaBJieHHbIe Ha (popMUPOBaHHE KOMIIETEH N

Ne

y [IpenmecTByronme AUCHUNIINHBI ITocneayrouue TUCHUTIIMHBI
n/m

1. | OcHOBBI HHPOPMATHKH Cucrembl IpOrpaMMHUPOBAHHUS

2. | IIpouenypHoe nporpaMMupOBaHuE




3. INTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUS

[Inanupyembie  pe3yJibTaTbl  OCBOEHUSA

obOpazoBarenbHoi mporpammel  (OIl) —

KOMIIETCHIIMM OOYYaIOIIMXCsl OIpenenstoTcss TpeOOBaHUSAMH CTaHJAapTa [0 HaMpaBJICHUIO
noarotoBku 01.03.02 Ilpuknagnas wmarematuka U uHGOpMaTtuka U (QOPMHUPYIOTCS B

COOTBETCTBUH ¢ MaTpulel komnereHunii OI1

Ne Homep/ HaumeHnoBanue NHauKaTopbl 10CTHKEHU S
n/n HHEKC KOMIeTeHINH KOMIeTeHIHii
KOMIIETEHIIHH (W14 ee yacTu)
1 2 3 4
1. I1K-4 CriocoGeH UCTOb30BaTh I1K-4.1. Mcnionb3yeT OCHOBHBIE KOHLIENITHI

KOHIICTIIINN U aTPUOYTHI
Ka4yecTBa MPOrPaMMHOTO
obecrnieueHus (HaJe)KHOCTH,
Oe3omacHOCTH, yI00CTBa
HCTIOb30BAHMS), CTAHIAPTHI
1 MOACIN )KU3HECHHOT'O
IUKJIA, B TOM YHCJIC POJTH
JI0JIEN, IPOLECChl, METOIBI,
WHCTPYMEHTBI U TEXHOJIOTHH
o0ecreveHus: KauecTBa

CTaHJIapTOB )U3HEHHOTO 1ukia [10,
OCHOBBI CTaH/IaPTOB KU3HEHHOTO LIUKJIA
10O, MeTo1bl HCIIOIB30BAHUS CTAHAPTOB
Y MOJIeNIN XKU3HEHHOro nukia [10

[1K-4.2. Ucnonws3yer OCHOBHBIE
TEXHOJIOTHUH  3allUThl  HUH(OPMALIUU;
MIPUMEHSIET OCHOBBI pa3paboTku
nporpamMmHoro  obecrieuenus  [1K-4.3.
Hcnonb3yer HABBIKU aHanm3a
BO3MOXKHOCTEH peanu3anuu TpeOOBaHUM K
IpOrpaMMHOMY  OOECIEUeHUIo, Ui
OLIEHKM 0€30MacHOCTH, HAJEKHOCTH U
yZ100CTBa UCIIOIH30BAHMUSI.




4. CTPYKTYPA U COAEPKAHUE JTUCHUITJIMHDBI
4.1. OFBEM JJUCHUILINHBI ¥ BUJIbl YYEBHOMN PABOTHI

Bun yuyeoHoii pa6oTbi Bcero yacos CemecTpbl
Ne 2
4acoB
1 2 3
AynuTopHasi KOHTaKTHas1 padoTa (Bcero) 108 108
B Tom uucne:
Jexuun (JI) 18 18
JlaGoparopusie padotsl (JIP) 36 36
KonTakTHas BHeaynuTopHasi padora, B
TOM 4HCJIe
WHVNBUAYATbHBIE U TPYIIIOBHIE 1,7 1,7
KOHCYJTbTAIHH
CamocrosiTe/ibHAs1 padoTa 52 52
obyuaromerocs (CPO)™ (Bcero)
Paboma ¢ kHudiCHbIMU U 2IEKMPOHHBIMU 12 12
UCOYHUKaMU
Iloocomosxa k kKoHmpoabHOU pabome 12 12
Tloozomoska Kk 1a60pamopHbLM 3aAHAMUSIM 12 12
Iloozomoeka k meKkywemy KOHMPOIO
Ilooecomoeka Kk npomeNcymouHoMmy 8
KOHMPOTIIO
Ilpomexxyroun | 3auet (3) 3 3
asi aTTecranusi | B TOM 4ncie:
IIpuewm 3au., yac. 0,3 0,3
HUTOro: 4acoB 108 108
Obmas 3a4. e/l 3 3

TPYAOEMKOCTH




4.2. COAEP KAHUME JUCIUIIJIMHbI

4.2.1. Pa3nenn! (TeMbl) JMCUMILIHHBI, BUAbI Y4eOHOM 1eSITeJIbHOCTH H (POPMBI KOHTPOJISA

Ne
n/
n

HaumenoBanue pasjaeina
(TemMbl) JUCUMIIIMHBI

Buasbl yuebnoii
AeATeJLHOCTH, BKJIIOYAs
CaMOCTOSITEJIbHYIO PadoTy
00y4arImmuXxcs
(B yacax)

JI JIP | II3 | CP | Bce

(0) ro

DopMbI
TeKyLlel u
NMPOMEKYTOYHOM
aTTecTaluu

Cem

ecTp 3

BBoanas nekius

Komnoksuym,
pedepar,
WH/IMBUyJIbHbIC
3aJjaHus 110
pa3zpaboTke
IPOTPaMMHOTO
HPUIIOKEHHUS,
TECTUPOBAaHUE

IIporpammupoBanue
asToHoMHOTro0 moiera BITJTA
B 3aKPBITOM ITOMEIICHUHN

24

Komnoksuym,
pedepar,
VHTUBH Ty aTbHBIE
3aJJaHus IO
pa3paboTke
IPOTrPaMMHOTO
TPUIIOKECHUS,
TECTUPOBAHUE

doTorpamMmmeTprycCKast
00paboTKa JaHHBIX CHEMKH C
0OECIIUIOTHOIO JICTATEILHOTO
ammapara

KonnokBuym,
pedepar,
VHIUBUIYTbHBIC
3aJjaHus 10
pa3zpaboTtke
MPOrPaMMHOTO
MPUIOKEHUS,
TECTHPOBAHUE

[TpuHIUTIBL
MPOrpPaMMHUPOBAHUS
OECIIMJIOTHBIX  ABTOHOMHBIX

CUCTEM

Komnoksuym,
pedepar,
WHINBUIYTbHBIC
3aJjaHus 110
pa3paboTke
IPOTPaAaMMHOTO
MPHIOKEHUS,
TECTUPOBAHUE




[TporpammupoBanue 2 6 6 14 | KomnokBuym,
alropuT™Ma noJieTa pedepar,
0eCHHJIOTHOTO  BO3TYLIHOTO WHIUBUAYaTbHBIC
CyIHa Ha npumepe 3aJJaHus 10
KBaJJPOKOIITEPA pa3paboTke
IPOrpaMMHOTO
MPUIIOKEHUS,
TECTUPOBAHUE
IIpoexkTupoBanue 2 4 6 12 | KonnokBuym,
aBToHOMHOro mnojuera BITJTA pedepar,
UCIIOJIB3YS SI3BIK WHINBUIYTHHBIC
nporpaMmupoBanus — Python 3aJ1aHus 0
pa3paboTke
IPOrPaMMHOT0
MPUIOKEHUS,
TECTUPOBAHUE
[IporpammupoBanue BIIJIA | 4 8 10 | 22 | KomtokBuym,
JUIsl aBTOHOMHOI'O II0JIeTa B pedepar,
MOMEIIEHHE. UHIUBUAYaTbHbIC
3aJlaHus 10
pa3paboTke
MPOrPaMMHOTO
MIPUIIOKEHUS,
TECTUPOBAHUE
KonTaktHasi BHeayauToOpHas 1,7 WHIUBUTyaIbHbIE
paboTta U TPYIIOBbIE
KOHCYJIbTAIIHU
IIpomexyTounas 0,3 | 3auer
arrecrauus
UTOroO: 18 36 52 | 108




4.2.2. JlekuMOHHBIN KYpC

HaumenoBaHue pasgesa
JMCUMILTAHBI

HaumeHoBaHHEe TEMBI
JEKINHU

Conep:xaHue JIeKUHH

Bcero
JacoB

2

3

Cemectp 2

L.

BBognas nekius

BBoanas nekius

Tumbpl 6ecnUIOTHBIX
JieTaTeNbHbIX allapaToB U
uX QyHKIHOHAIbHOE
npeJHa3HaYCHUE.
KoHcTpykins 6eciMIoTHBIX
JIeTaTeNbHBIX alapaToB.
[IpaBuia 6e30MacHOCTH PU
HKCILTyaTallH
OeCIIIIOTHBIXJIETATEIbHBIX
anrmaparos

[TporpamMupoBaHue
ABTOHOMHOTO I10JIeTa
BIUTA B 3akpbeiTOM
MOMEIIEHU U

[TporpammupoBanue
aBTOHOMHOTO I10JIETa
BIUTA B 3akpbeiTOM
MIOMEIIEHU U

[InanupoBaHue TpaeKTOpUU
noJieta OECIMIIOTHBIX
JIeTaTEJIbHBIX alnapaToB.
OCHOBHBIE IPUHIIUIIBI
nasuranuu BITJIA B
MMOMEIICHUE TTOCPEICTBOM
Aruco — meTok. OCHOBBI
MOAKITIOYEHUS U HACTPOUKH
MHUKPOKOMITBIOTEPA
Raspberry PI 4 x
apronuiory bIIIA.
[TonxmroueHre u HaCTpoOMKa
MUKpPOKOMITBIOTEPA K
apronuiory bIUIA.
IIporpammupoBaHnus
aNropuTMa rnojera
0€CIUIOTHOTO BO3AYIIHOIO
cynHa. OTiaaka noJieTHOM
muccuu BITIA.
Hcnons3oBanne
KOMITBIOTEPHOTO 3PEHUS B
MOJIETHOW MUCCHH.

doTorpaMMmeTpuIecKas
00paboTKa JaHHBIX
CHEMKH C
OECTIIIOTHOTO
JICTATCJIBbHOT'O

ammapata

doTorpamMMmeTprIeCcKast
00paboTKa TaHHBIX
CHEMKH C
OECIIIOTHOTO
JICTATCJIBbHOT'O

amnmapara

O6paboTka pe3ynbTaToOB
ceemku ¢ BIUIA DJI Tello ¢
nomopsio [10 Meshroom.
[TunotupoBanue BITJIA B
pexxume stabilized, nponer
MIOJIOCHI IPETISITCTBUM.




[TpuHIUTIBI
IPOrpaMMHUPOBAHUS
OECIMIOTHBIX
ABTOHOMHBIX CHCTEM

[TpuHIUTIBI
IPOrpaMMHUPOBAHUS
OEeCIMIOTHBIX
ABTOHOMHBIX CHCTEM

Hurepdetic cpenpl. Pabora
co cipaiitamu. Pabota co
cueHaMu. OCHOBBI
MIPOrpaMMHUPOBAHUS B
cpeae. Maremarnueckue u
JIOTUYECKHE Olepaluu.
OCHOBBI HCIIOJIb30BAHUS
JOIIOJITHUTCIIBbHBIX

U (POBBIX U aHATOTOBBIX
JaTYUKOB.

IIporpammupoBanue
aJIropuT™Ma roJiera
0eCMIIOTHOTO
BO3JYILIHOTO CyJHAa Ha
puMepe
KBaJIpOKOITEPA

IIporpammupoBanue
aJIropuT™Ma noJiera
0eCHMIIOTHOTO
BO3JYIIHOTO CyJHAa Ha
npuMepe
KBaJIpOKOITEPA

Hcnons3oBanue B
QITOPUTME TOJIeTa aTYuKa
o0JeTa MpensITCTBUH.
Hcnons3oBanue B
anroputMme nojiera RGB
natuuka. IlokazarenpHas
JIEMOHCTpALIUsI HABBIKOB
MpOrpaMMHUPOBaHUS,
MIPOXO0XKIECHHUE TPACCHI C
MPENSTCTBUSIMU B
ABTOHOMHOM pEXUME

ITpoexTupoBanue
ABTOHOMHOI'O  IIOJIETa
BIUTA ucnonb3ys s3bIK
MPOrpaMMHUPOBAHUS  —

Python

ITpoexTupoBanue
aBTOHOMHOI'O  IOJIETa
BIUTA ucnonb3ys sA3bIK
MPOrpaMMHUPOBAHUS  —

Python

OcHoBbl si3b1Ka Python.
3amyck HHTEpIpeTaTopa.
IIpocreiimue
JIEMOHCTpPaLlMOHHBIE
IIPOrpaMMBI €
HCII0JIb30BaHUEM
MIEPEMEHHBIX, YCIOBUU U
nuKIoB. ['enepanus
CIIy4aliHbIX YHCEIL.
Onepanuu cpaBHEHUS.

[IporpammupoBanue
BIUTA
aBTOHOMHOIO TI0JIETa B

IS

IIOMCIICHHE.

[IporpammupoBanue
BIUTA
aBTOHOMHOTI'O TIOJIETA B

IS

IIOMCIICHHC.

OCHOBHBIE IPUHIIUIIBI
gasuraimu BITJIA B
IIOMEILEHHUE NTOCPEICTBOM
Aruco — meToK. OCHOBBI
MIOAKJIFOYEHUS U HACTPOUKHU
MHUKPOKOMIIBIOTEpA
Raspberry PI 4 x
asronuioty BIUIA.
[TonkmroueHnue u HacTpOMKa
MHUKPOKOMITBIOTEpA K
asronuioty bIUIA.
KomnerorepHoe 3peHue.
OpenCV. Ilepemenienue B
3aJJaHHbIE KOOPAUHATHI.
PacnioznaBaHue 1BETHBIX




MapKepoB, BHIBO/I IaHHBIX B
TEPMUHAIL.
HUTOI'O yacoB B 2 cemecTpe: 18
BCEI'O yacos: 18
Ne HaumenoBanue HaumeHnoBanue Conep:xanue Bcero
n/ paszjaena (Tembl) J1abopaTopHoii padoThI J1a00paTopHOM 4acoB
n AU CHUILVIMHBI padoThI
1 2 3 4 5
Cemectp 2
1 [[IporpammupoBanue UlaGopatopHas padota Nel: |OcHOBHBIE 2
AQBTOHOMHOTI'O I10JIETa «KoHCcTpyKIus koMIiekTyromue bITIA:
BIIJIA B 3aKkpbeITOM 0ECIMIIOTHBIX JIETATENbHBIX [IJIaTa PA3BOJIKH,
[MOMEILICHU T aIrnapaToBy perynsitopsl xona (ESC),
[TOJIETHBIA KOHTPOJUIEP.
Kanmu6poska BILUIA, PID
— peryssitopsl. OcHOBa
pabOTHI JIEKTPOHHBIX
KoMITOHEHTOB BITJIA.
OTpaboTKa HABBIKOB
BU3yaJIbHOTO U FPV —
MUIOTUPOBAHUS.
AJITOPUTM PabOTHI
[10JIETHOTO KOHTPOJUIEPA,
ero BUIBI. A3EI
KkanmnOopoBku BITJIA.
2 |®otorpammerpuyeckas  Jlabopatopnas pabota Ne2: (OcHOBHBIE 3Talbl COOPKH, 6
00paboTKa TaHHBIX «3HaKOMCTBO C paboune TEpMHUHBI.
CbEMKHU C OECIIUIIOTHOIO  [KOHCTPYKTOPOM COopka pambl, MOHTaX U
JIeTaTeIbHOTO almapara  [IporpaMMHUpPyEMOro MOJIKJIFOUEHUE OCHOBHBIX
KBaJIPOKOIITEpa» koMIiekTyromux bITTA.
OTpaboTKa MOTy4yeHHbIX
3HAHUM O MMJIOTUPOBAHKE
bIIIA npu nomomu
cUMyJIATOpa

10




«Liftoft»

[ [puHIUTIBI
MPOrPaMMHUPOBAHUS
OECIIMIOTHBIX
ABTOHOMHBIX CHCTEM

JlaGopaTopHas padora Ne3:
«O0paboTKa pe3yabTaToB
CHEMKI

OO6paboTka pe3yIbTaTOB
cpremku ¢ BITJIADIJI Tello
c IIOMOIIBIO 11O
Meshroom

[ IporpammupoBanue
aJIropuT™Ma I10JIETA|
0ecIOTHOTO
BO3IYIIHOTO CyJHa HAJ
[puMepe KBaJpoKoNTepa

UlaGopaTopnas pabora Ne4:
«ITunotupoBanue BITJTA».

IMoaxmroueHre OHOIMOTEK
B cpene
MPOrPaMMHUPOBAHUS.
MHumanu3anus

10 IKJTFOYEHUS K
KBasgpokonTepy. Pazbop
0JI0KOB yIpaBJlIEHUs
KBaIPOKOTITEPOM.
Co3nanue
YIIpaBICHUS
KJIaBHATYPE.
Mporpamm
ABTOHOMHOM
KOITepa

MyJIbTA|
HAa|
Coznanue
JUIST
paboThI

[IpoexTupoBanue
ABTOHOMHOTO 110JIETA|
BIIVIA wucnonb3ys s3bIK
[POrPaMMHUPOBAHHUS
Python

JTabopaTopHas padora Ne5:
«IIporpammupoBanue
anroputma nosiera BIUIA»

Pa3paboTka CIIEeHH4eCKOro
oOpaza  1as  MpoeKrTa:
CO3/IaHMe 3aMbICIIa
VHTUBH/Ty ATBHOTO

NPOCKTa,
pa3paboTKw,
CIeHbl ¥  CHpAiTOB,
pabora co 3BYKOM.
CoziaHue  aBTOHOMHOTO
npoHa AU TIPOEKTa.
Peanmuzanms ~ anropurmal
cpeacrBamu Ckpaty.

I1JIaH
pa3paboTka

[IporpammupoBaHue
BIIJIA mig aBTOHOMHOIO
[10JIETA B IIOMEIIEHUE.

JlaGopaTopHas pabora Ne6
« OCHOBHBIE PUHITUTIBI
HaBuranuu BITJIA»

[IporpammupoBanue
B3sieTa U nocaaku BITJIA.
TectupoBanue
HalMMCaHHOTO  KOJa B
pexxruMax B3J1€Ta u
nocaaku lloakmrouenue u
HaCcTpoOMKa
MUKpPOKOMITBIOTEPA
aBTonuioty BITJTA

K|

JTabopaTopnast pabota No7
« [IporpamMmmupoBanue
BITIA st aBTOHOMHOTO
MoJeTay

Pabora c KaMepowu.
C11oco0BI HaBHUTAIMH.
Cucremsl KOOpIMHAT.
Hapuramust 10 ITOMIO
METOK. PabGoTa B
CUMYJISILIMOHHOMN cpene

Gazebo. IloaroroBkal

11




MMOJIMTOHA.
[IPOCTEUILINX
MHUCCHI.
3pEHHE.
Ilepemerenue
3aJaHHbIC

B TEpPMUHAI

3anyck|
MOJIETHBIX|
KomnberorepHoe
OpenCV.

KOOPAUHATHL.
Pacrio3naBanne IIBETHBIX
MapKepoOB, BBIBOJI JIAHHBIX

Bcero yacoB B 2 cemecTpe: 36
4.3. CAMOCTOSATEJBbHASA PABOTA OBYYAIOIIIETI'OCHA
Ne HaumeHnoBanue pasgena | Nen/m Buasl CPO Bcero
n/n (TeMbl) TUCUMILINHBI 4acoB
1 2 3 4 5
Cemectp 2
1. BBonnas gexmus 1.1. Pabora ¢ KHMKHBIMUA UCTOYHUKAMU 4
PaboTa ¢ 21eKTpOHHBIMU UCTOYHUKAMU
IloaroToBka K KOJJIOKBUYMY
Pedepar
2. [IporpammupoBanue 2.1. PaboTa ¢ KHMKHBIMH HCTOYHUKAMHU 12
aBTOHOMHOTO T10JIETa Pabora ¢ 371eKTpOHHBIMU HCTOYHUKAMU
BIUTA B 3akpeiTOM IloaroroBka K KOJZIOKBUYMY
MTOMEIICHU T Pedepar
3. dotorpammerpuueckas | 3.1 Pabora ¢ KHM>)KHBIMH UCTOUHUKAMHU 8
00paboTKa TaHHBIX PaboTa ¢ 37eKTpOHHBIMUA UCTOYHUKAMHU
ChEMKH C OECTIUIOTHOIO IToarotoBka K KOJIIOKBUYMY
JIETaTeIbHOTO arapara Pedepar
4. [TprHIUIBI 4.1 PaboTa ¢ KHIKHBIMY UCTOUHHKAMU 6
IPOrpaMMHUPOBaHUS PaboTa ¢ 31eKTpOHHBIMU UCTOYHUKAMHU
OeCIUIOTHBIX [TonroroBka K KOJJIOKBUYMY
aBTOHOMHBIX CHCTEM Pedepar
5. [IporpammupoBanue 5.1 Pabora ¢ KHM>)KHBIMH HCTOYHUKAMHU 6
aJropuT™Ma noJiera Pabora ¢ 371eKTpOHHBIMU HCTOYHUKAMU
0eCIHIIIOTHOTO ITonroroBka K KOJNIOKBUYMY
BO3AYIIHOTO CyAHa Ha Pedepat
IIpUMepe KBaJpoKonTepa
6. IIpoexTupoBanue 6.1 Pabora ¢ KHM>)KHBIMH HCTOYHUKAMHU 6
aBTOHOMHOT'O roJiera PaboTa ¢ 37eKTpOHHBIMU UCTOYHUKAMHU
BIUUIA wucnonws3yst A3bIK [ToaroroBka K KOJUIOKBUYMY
NpOrpaMMUPOBAHUS  — Pedepar
Python
7. [IporpammupoBanue 7.1 PaboTa ¢ KHMKHBIMH HCTOYHUKAMHU 10
BIUTA nuis aBTOHOMHOTO Pabora ¢ 371eKTpOHHBIMU HCTOYHUKAMU
I10JIETA B [IOMEIICHHUE. IToaroroBka K KOJNIOKBUYMY
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Pedepar

HUTOI'O yacos B 3 cemecTpe: 52

5. IHHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJIsA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCA MO JUCIHUATLIIMHE

5.1. Meroanyeckue yKazaHus 1Jisi 00y4al0IMXCS K JJeKIMOHHBIM 3aHATHAM

Kaknmu Ob1 3amedaTelbHBIMU KaueCTBaMH B 00JIACTH METOJIUKH HH 00J1a/1a71
JIEKTOP, KaKoe ObI OOJIBIIIOE 3HAUCHNE HA 3aHATUSAX HU yACIISII JICKIIUN CIyIIaTeNb,
r1y0OOKOe MOHMMaHWE MaTepuana JOCTUTAaeTCsl TOJIbKO IMyTEeM CaMOCTOSTEIbHOU
paboThI HA/T HUM.

PabGoTta HaJ1 KOHCTIEKTOM JICKITUU OCYIIECTBISETCS 0 dTaram:

* IOBTOPUTH U3YUYCHHBIN MaTepua [0 KOHCIEKTY;

* HEIMOHSTHBIE MT0JI0OKEHUSI OTMETUTH HA MOJISAX U YTOYHUTB;

* HEOKOHYEHHbIE (pa3bl, MPOMYIIEHHBIE CJIOBA W JAPYrHe HEIOYEThl B
3aMuCsIX YCTPaHUTh, MOJIb3YSACh MaTepuaIaMy U3 yueOHUKA U IPYTUX UCTOYHUKOB;

* 3aBEpUIUTh TEXHUYECKOE O(OPMIICHHE KOHCIEKTa (IMOJYCPKUBAHUSA,
BBIJICJICHUE TJIaBHOTO, BBIJIETIEHUE PA3/I€NIOB, TOAPA3/IEIOB U T.I1.).

CamocTosTenbHyl0 paboTy clieqyeT HayuHaTh C J0pabOTKU KOHCIHEKTa,
JKEJIAaTeJIbHO B TOT € JEHb, MOKA BPEMs HE CTEPJIO COIAEPKAHUE JIEKLIUU U3
namsati (duepe3 10 u mocne nekuuu B maMmaTH octaercs He Oonee 30-40 %
Marepuana). PaGora Hag KOHCIEKTOM HE JOJDKHA  3aKaHYMBATHCS  C
npociyiuBanus jekuuu. [locie neknuu, B mporecce caMoCTOSITENIbHONW padoThI,
epel TEeM, KakK OTKpPBITb TETPaab C KOHCIIEKTOM, IOJIE3HO MBICIEHHO
BOCCTAHOBUTBH B ITAMSATH COJAECPKAHUE JIEKIIUU, BCIOMHUB €€ CTPYKTYPY, OCHOBHBIE
ITOJIOKEHHUSI Y BBIBOJIBI.

C nenpio 10pabOTKH HEOOXOAMMO MMPOUUTATH 3aMMKICH, BOCCTAHOBUTH TEKCT B
naMsTH, a TakKe HCIPaBUTh OIMCKHU, pacliuPpoBaTh HE TMPHUHATHIC paHEE
COKpAILICHUS, 3allOJHUTHh MPOIMYIIEHHBIE MECTa, MOHATh TEKCT, BHUKHYTh B €TO
cMbIcll. Jlanee nmpoyuTath MaTepUuall MO0 PEKOMEHAYEMOM JTUTEpATYype, pasperias B
XO0JI€ YTE€HMS, BO3HUKILIUE PaHEE 3aTPYIHEHUS, BOIPOCHI, & TAKXKE JOMOJIHEHUS U
UCIIPABJIsIsl CBOW 3alUCH. 3alUCHU JOJDKHBI ObITh HATJISAHBIMU, JUJISL YEro CIIEAyeT
NPUMEHSTh pa3lInyHble CHOCOOBI BhIEICHUN. B Xoxe nopabOTKM KOHCIIEKTa
yIayOJII0TCs, PACIIMPSIOTCS U 3aKPEIUISIOTCS 3HAHUS, a TakKe JOTOJHSETCH,
VCIIPABJISICTCS M COBEPIICHCTBYETCA KOHCHEKT. FEme Jyuyme, eciu  Bbl
nepepadboTaeTe KOHCHEKT, JAJNTE €ro B HOBOW CUCTEMATH3AlMHU 3amuceil. JTo,
HECOMHEHHO, 3aliMeT HEKOTOpO€ BpeMsi, HO MaTepuand BaMH OYyJIET XOpPOIIO
npopa0OTaH, a KOHCIEKTHUBHAsI 3alldCh €ro TMpuBeAeHA B yAOOHBIA JIs
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3allOMUHAaHWS BUJI. BBeleHue 3arojgoBKOB, CKOOOK, 000OOIIAIOIMX 3HAKOB MOJMKET
3HAQYUTEIBHO IMOBBICUTh KAaue€CTBO 3aMUCU. ODTOMY MOXET CIYXHUTh TaKkKe
MOJAYEPKUBAHUE OTJICIbHBIX MECT KOHCIIEKTa KPACHBIM KapaHJIallioM, IPUBECHHE
Ha TMOJISIX WJIK Ha OOPaTHOM CTOPOHE JIMCTA KPATKOM CXEMbI KOHCIIEKTA U Jp.

[ToaAroTOBIEHHBI KOHCIEKT U PEKOMEHyEMasl JIUTEPATYypa UCIOIb3YETCS
Ipu TMOJATNOTOBKE K TMPaKTUYECKOoMy (CeMHHapcKoMy) 3aHsaTHio. [loaroroBka
CBOJUTCS K BHHMMAaTEIbLHOMY IMPOYTEHHIO y4eOHOro Marepuayia, K BBIBOAY C
KapaHJalloM B PYyKax BCEX YTBEPXKJICHUN U (POpMys, K PEIICHHIO MPUMEPOB,
3a/1a4, K OTBETaM Ha BOIIPOCHI, MPEJI0KEHHBIE B KOHLE JIEKIIMU MPENOIaBaTeIeM
WM NTIOMEUIEHHBIE B peKOMEHIyeMou nutepartype. [Ipumepsl, 3a1auu, BOPOCH 1O
TEME SIBJISIFOTCSI CPEACTBOM CAMOKOHTPOJIS.

HempemenHnbiM yciioBHEM TIIyOOKOTO YCBOEHHS Y4eOHOTO Marepuana
SBJISICTCSI 3HAHUE OCHOB, HA KOTOPBIX CTPOUTCS HM3JI0KeHHe marepuaia. OObIYHO
IIPENOAABATENIb HANIOMUHAET, KAaKOW pAaHEE W3YYEHHBIM MaTepual M B KaKOU
CTEMEeHU TPeOyeTCsl MOJATOTOBUTh K OUEPETHOMY 3aHATHIO. JTa PEKOMEHJAIMS,
KaK U TpeOOBaHUE CUCTEMAaTHUYECKON U CEPhe3HOM paboThl HaJ BCEM JIEKIIMOHHBIM
KypCOM, TIOJJICKHUT O€3yCITIOBHOMY BBHITIOTHEHHUIO. [loTepu jornyeckoil CBs3M Kak
BHYTPU TEMBI, TaK W MEXIAYy HHUMH NPHUBOJAUT K HEraTUBHBIM IOCIEACTBUSIM:
MaTepuan y4eOHOW JUCIMIUIMHBI NEPecTaeT OCHOBATEIHHO BOCHPHUHUMATHCS, a
TBOPUYECKUIN TPy MOAMEHSETCS YTOMJICHHBIM MepenuckiBanueM. OOpaleHue K
paHee M3YyUYEHHOMY MaTepualy HE TOJIbKO MOMOTraeT BOCCTAHOBHUTH B IMaMSTHU
U3BECTHBIC TMOJIOKEHUS, BBIBOJIbI, HO W NPUBOAUT pPa3pO3HEHHbIE 3HAHUS B
cucrtemy, yriyomnsier u pacmupser ux. Kaxaslii Bo3BpaT K CTapoMy Marepuany
MO3BOJIIET HAWTH B HEM YTO-TO HOBOE, MEPEOCMBICIHUThL €r0 C WHBIX IMO3UIIUH,
ONpeaeanTh i1 Hero Haubosee MOAXOSIIEe MECTO B YK€ UMEIOLIEHCS CUCTEME
3HaHui. HeogHokpaTHOe oOpaleHrue K MPOUJACHHOMY MaTepuany SBISIETCS
HauOoJiee panuoHaIbHON (popMoii mpruoOpeTeHus U 3aKkperyieHus 3HaHuil. O4eHb
MOJIE3HBIM, HO, K COXaJICHHIO, €IIE€ MaJI0 HCIOJIb3yEMbIM B MPAKTUKE
CaMOCTOSTEIILHON paboThI, SIBISIETCS MPEABAPUTEIILHOE 03HAKOMIICHUE C YUYeOHBIM
matepuasioM. Jlaxe kparkoe, Oerjioe 3HAKOMCTBO C MaTepUajIoM OYepPEeTHOM
Jexknuu jaetT MHoroe. OOyuwaromuecs TMOMy4YaroT OO0INee MpeACTaBICHUE O €e
COJIEP’)KAHUU U CTPYKTYpE, O TJIABHBIX U BTOPOCTEMEHHBIX BOMPOCAX, O TEPMHUHAX
u omnpeneneHusix. Bce 3To o6Oneruaer paboTy Ha JIEKIMA U JejlaeT ee
L[EJIEYCTPEMIIEHHOM.

5.2MeToauyeckne YKa3aHUA M0 CAMOCTOSITEJILHON padoTe 00y4arImnxcs

CamocrosiTenpHast padoTa 00ydaromerocs: mpernoiaraeT pa3indabie GopMbl
UHIWBUAYAJIbHOW  y4eOHOM  JCATEIBbHOCTH:  KOHCIEKTHUPOBAHHWE  HAy4YHOMH
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JUTEPATYPBI, COOp W aHAIM3 MpaKkTUYeckoro marepuana B CMU, npoexktupoBanue,
BBITIOJTHEHNE TEeMAaTHYECKUX W TBOPUYECKUX 3ajaHuii u mp. Beibop popm u BumOB
CaMOCTOSITEIIbHON PaOOThI OMPENEIACTCS NHAUBU Y ATbHO-TUYHOCTHBIM TI0JIX0/I0M
K OOy4YeHHIO COBMECTHO IpernojaBaTesnieM u oOydaromumcsa. DopMbl TeKylIero
KOHTPOJIS YCTIEBAEMOCTH ¥ MPOMEKYTOYHON aTTeCTallii 00yUYarOIUXCA.
ConepxaHue BHEAYIUTOPHOM CaMOCTOATEIBLHONW pabOThl 00ydaromuxcs

no pucruruinae «OCHOBHI ympaBieHus U nporpammupoBanus BAC) BkiIodaer B
ceOst pa3TUYHbIC BUJIBI IEATETHHOCTH:

— yTeHue  Tekcta  (y4eOHHMKA,  TEPBOMCTOYHUKA,  JOTOJHUTEIHHOU
JUTEPaTyphl);

— COCTaBJICHUE TIJIaHA TEKCTa,

— KOHCTICKTUPOBaHHUE TEKCTA;

— pabota co cIoBapsiIMU U CIIPABOYHUKAMU;

— O03HAaKOMIJICHHE C HOPMATUBHBIMU TOKYMEHTAMU;

— WuccienoBaTensckas paboTa;

— HCIOJb30BAaHUE ayANO- U BUJCO3AIUCH;

— paboTa ¢ INEKTPOHHBIMU UH(OPMAIIMOHHBIMU PECYPCaMU;

— BBITIOJIHEHUE TECTOBBIX 3aJJaHUl;

— OTBETHI HAa KOHTPOJIbHBIE BOTPOCHI;

— aHHOTHpOBaHHe, pedepupoBaHUe, PEIEH3UPOBAHUE TEKCTA;

— COCTaBJIEHUE TJIOCCApHsi, KpoccBopAa Wi Oubnuorpaduu Mo KOHKPETHOM
TeMe;

— PCHICHUC BAPpMATHBHBIX 3a/1a4 U pra)KHeHI/II\/'I.

5.3 MeToauveckne yKasaHus sl NOATOTOBKH K TECTHPOBAHUIO

[ToAroToBKY K TECTUPOBAHUIO HEOOXOAMMO OCYIECTBISATH MOATAITHO.

Ha nepBom sTane He0O0X0IMMO OBTOPUTH OCHOBHBIE MOJIOKEHHSI BCEX TEM,
JeTallbHO pa3dupass HauboJjiee CJIOXKHBbIE MOMEHTHl. HenmoHSTHBIE BOMPOCHI
HEOOXOJJUMO BBINUCHIBATh, YTOOBI IO HUM MOKHO OBLIIO MPOKOHCYJIBTUPOBATHCSA C
IIPENOAABATENIEM IIEpel IMPOXOXKACHUEM HTOrOBOrO TeCTHpOBaHWs. [loaroroeky
00 TeMaM KaXJI0M JAUJAKTUYECKON €AUHMIBI 1Leaeco00pa3Ho IMPOU3BOAUTH
ornensHo. Ha »TOM 3Tane Heo0XOIMMO MCMOJIb30BaTh MaTe€pUalbl JIEKIMOHHOTO
Kypca, MaTepHallbl CEMHUHAPCKUX 3aHATUH, TECTOBBIE 3alaHUs I TEKYILIEro
KOHTPOJISl 3HAHUH, a TAK)KE€ MMPE3EHTALUH JIEKITMOHHOTO Kypca.

Ha Bropom »Tame moOAroTOBKM mpenjaraercs 0e3  MOBTOPEHUS
TEOPETUUYECKOr0 MaTepuaja JaTh OTBETbl TECTOBBIE 3aJaHUs ISl PYyOEKHOTO
KOHTpOJIS 3HaHMW. Eciam OTBETHI Ha KakuWe-TO BOIPOCHI BBI3BAIM 3aTpyAHEHUE,
HEO0OXOAMMO €lIe pa3 NOBTOPUTh COOTBETCTBYIOINN TEOPETHUECKHUI MaTeprall.
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Hakonen, Tpetuit 9STam MOATOTOBKM  HEOOXOAMMO  OCYIIECTBHUTH
HEMOCPE/ICTBEHHO HaKaHyHe TecTa. Ha maHHOM 3Tame HEOoOXOIUMO aKKypaTHO
IIPOCMOTPETH BECH JIEKIIMOHHBIN KyPC.

B cnydae, ecnu pe3ynbTaThl BBITOJIHEHHS TECTOBOIO 33aJaHUA OKa3aJIUCh
HEYJOBJIETBOPUTEIBHBIMU, HEOOXOAUMO 3aUKCHUPOBATH TEMBI, Ha BOMPOCHI IO
KOTOpPBIM OBUIM JIaHbl HEBEpPHBIE OTBETHI, W €IIe pa3 yIIyOJEHHO MOBTOPUTH
COOTBETCTBYIOIIME TEMBI B COOTBETCTBUHM C YKa3aHHBIMM BBIIIE TPEMs dTaramu
MOJATOTOBKHU K TECTUPOBAHUIO.

5.4 MeToau4ecKue peKOMEH/IalluN 10 MOAT0TOBKe pedeparta

Pedepar sBasercas dopmoit camMocTOSTEIPHOW y4eOHOW padoTBl MO
npeaMeTy, HaIpaBJIECHHOM Ha JeTaJbHOE 3HAKOMCTBO C KaKOH-THOO TeMOW B
pamMKax naHHoW y4ueOHou nuctuiiuabl. OCHOBHAS 3a7a4ya paboTel Haja pedeparom
0 MpeAMETYy — YTIyOJICHHOE U3YyYEeHHUE OMPENICICHHOW MPOOJIEMbl U3y4aeMOro
Kypca, nojtyueHue 0oJsiee moiHo uHGopMaIuu Mo KakoMy-Ju0o ero pasjaeiny.

[Ipu nmoaroroBke pedepara HEOOXOIAMMO HCIOIB30BATh JTOCTATOYHOE ISt
pPacKphITHUS TEMbl M  aHajgu3a  JUTEPATyphl  KOJUYECTBO  HMCTOYHHUKOB,
HETOCPEJCTBEHHO OTHOCSIIMXCS K H3yuyaeMod TeMe. B KkadyecTBe HMCTOYHUKOB
MOTYT BBICTYIIaTh MyOJUKAIIMY B BUIC KHUT U CTATCH.

5.5. Meroauveckue yKasaHusi K NOAT0OTOBKe K KOJJIOKBUYMY

[ToaroroBka K KOJUIOKBUYMY HAUMHAETCSl C YCTAHOBOYHOM KOHCYJIbTAllUU
IpernojaBaresisi, Ha KOTOPOW OH pa3bACHSET Pa3BEPHYTYIO TEMATHKYy MpPOOJIEMBI,
PEKOMEHIYeT JUTEpATypy ISl U3YyUEHHUs U OOBACHSAET NPOUEAYpY MpPOBEAECHUS
KOJUIOKBUYMa. Kak mpaBuiio, Ha caMOCTOATENIbHYIO MOJATOTOBKY K KOJUIOKBUYMY
oOyyarouiemycst otBoauTcs 3-4 Henmenu. MeToauveckue yKa3aHUs COCTOSIT W3
pEKOMEHJAMi 10 HW3YYEHUIO HCTOYHMKOB M JMTEPATYpPbl, BOMPOCOB ISt
CaMOMPOBEPKH W KPATKUX KOHCIEKTOB OTBETAa C TMEPEYUCICHUEM OCHOBHBIX
($akTOB U COOBITUIN, OTHOCAIIUXCS K MyHKTaM IJIaHA KaXXJ0W TeMbl. DTO JOKHO
OMOYb 00Yy4YaromMMcsl LieJIeHApaBIeHHO OPraHU30BaTh pabOTy IO OBJIAJACHUIO
MaTEepUaJIOM U €ro 3aloMUHaHHIO. [Ipy MOATOTOBKE K KOJJIOKBUYMY CIIEYET,
OPEXJEe BCEro, MPOCMOTPETh KOHCHEKTHI JEKUMHA M MPAKTUYECKUX 3aHATUA U
OTMETUTh B HMX HMMEIOIIMECS BONPOCHI KOJUIOKBHMYMa. Eciu Kakue-TO BOIPOCHI
BBIHECEHBI MPEIOIABATENIEM Ha CAMOCTOSITEIbHOE U3YUYEHUE, CIIEAYET 00paTUThCA
K y4yeOHOM nuTepaTtype, pEKOMEHJIOBAaHHOW mpenojaBaTeleM B KayecTBe
UCTOYHHKA CBEJCHUH.

KomnokBuym  mpoBomutcs B (GopMe  HMHIUMBHUIyalIbHOM  Oecembl
MPEToaBaTels ¢ KaKIbIM O0YyYaroIIMMCs WK O0ecebl B HeOOMbInX rpymnmnax (2-3
yenoBeka). OOBIYHO MpernojaBaTesib 33JaeT HECKOJIbKO KPAaTKUX KOHKPETHBIX

16



BOTIPOCOB, TO3BOJISIIONIUX BBISICHUTH CTENEHb JOOPOCOBECTHOCTH pPabOTHI C
JUTEPATYPOH, TTpoBepseT KOHCTEKT. Jlanee Oosnee moapoOHO 0OCYyKIaeTcss KaKasi-
aM00 CTOpOHA MPOOJIEMBI, YTO TIO3BOJSIET OIEHUTH YPOBEHb MOHWMaHuA. [lo
UTOTaM KOJUTOKBHYMa BBICTaBiseTCS auddepeHIIMpOBaHHas  OIEHKAa  T10
nATUOAIIIBHON CUCTEME.

6. ObPA3OBATEJ/IBHBIE TEXHOJIOT'THU

Ne | Buabl yueOHoii padoThI Oo6pa3oBaTebHbIE Bcero
n/m TeXHOJIOT U 4acosB
| 2 3 4
Cemectp 3
1 | ®ororpammerpuyeckas | JIekuus — npe3eHTamus ¢ 2
00paboTKa TaHHBIX ucrosibzoBanueM Power Point.

ChEMKHU C OECITMIIOTHOT'O
JIeTaTeIIbHOTO amnmapara

2 | [IporpammupoBaHue IIporpaMmmupoBaHue ajiropurMma 2
anropurma IOJIETA | IIOJIETA O€CIUI0OTHOrO
0eCMIIOTHOTO BO3JYIIHOTIO CyJHa Ha IMpUMeEpe

BO3JIYIIIHOIO CYyJHAa Ha | KBaJpOKONTepa
npuMepe KBaJpoKonTepa

3 | IIpoexTupoBaHue IIpoekTpoBaHuE aBTOHOMHOIO 2
ABTOHOMHOTO nosnera | nosiera bIUJIA uncnonb3ys s3bIK
BIUJIA wucnonb3yst s3bIK | mporpaMMmupoBanus — Python

IIPOTPAMMHUPOBAHUA ~ —
Python

4 | [IporpammupoBaHue IIporpammupoBanue BIUJIA mous 2
BITJIA nyist aBTOHOMHOTO | aBBTOHOMHOTI'O rojera B

ITI0JICTAa B ITIOMCIICHUC. ITOMCIICHUC.
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7. YUEBHO-METOJUYECKOE M HWH®OPMALIMOHHOE OBECHEYEHUE
JUCLUILINHBI

7.1. IlepeyeHb OCHOBHOI 1 I0NIOJHUTEIbHOI y4eOHOH JIUTEPATYpbI

CnucoK OCHOBHOM JIUTEpaTypbl

1. | Ko3noBa, A. T. becimioTHble JjieraTelibHBIC ammaparbl : ydeOHoe mocobme / A. T.
Kosnogsa, A. B. caeB. — Mocksa : Al [Iu Ap Menua, 2024. — 125 c. — ISBN 978-5-
4497-3533-1. — Texct : asnexkrponnbiii // [ludpoBoii obpaszoBarenbHbl pecypc PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/142628.html

2. | V., buapa Manslie OecnuiIOTHBIE JIeTaTeIbHbIE anmaparsl . TeOpHUs U npaxkTuka / Pangan
buapn V., Tumoru MakJI>iin V. ; nepeBon A. . JlembsinukoB ; nona peaakuueit I. B.
AHueB. — Mocksa : Texnocdepa, 2022. — 312 c¢. — ISBN 978-5-94836-393-6. —
Texkcr : anexkrponnslii / Lludpposoii obpazosarensHblil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/36871.html

3. | bama6anos, II. B. IIporpamMmMupoBanue O€CHWJIOTHOTO JIETATEJIHHOTO arapara
MYJIBTHPOTOpPHOTO Tumna : ydebHoe nocobue / II. B. banabanos, A. I. luBun, /. A.

JlrobumoBa. — Tamb0B : TamMOOBCKHI TOCYIapPCTBEHHBIH TEXHUYECKHH YHHBEPCHUTET,
OBC ACB, 2023. — 85 c. — ISBN 978-5-8265-2689-7. — TekcT : 31eKTpOHHBIN //
[Mudposoit  oOpazoBarenbHblii  pecypc IPR SMART : [caiit] — URL:

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

4. | Baceukun FO.C. Jlarunku mHOpMAIMK JeTaTeIbHBIX anmnaparoB : y4yeObHoe mocodue /
Baceukun FO.C., O6onenckuii FO.I.. — MockBa : MOCKOBCKHI TOCYIapCTBEHHBIH
TexHuyeckuil ynusepcuter umenu H.O. baymana, 2023. — 56 ¢. — ISBN 978-5-7038-
3143-4. — Texcrt : anexkrponnsiit // Lludposoii o6pazosarenbublil pecypc [IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/136691.html

5. | KaBanepos M.B. Pa3pabGorka mporpaMMHOro oOecneueHHs Ui CHUCTEM YIpaBIICHHUS

JIBUTATEJSIMU  JICTATeNIbHBIX amnmaparoB : ydeOHoe mocobme / Kapamepor M.B.,
Marymkun H.H., IOxakoB A.A.. — Ilepmp : Ilepmckuil HalMOHAIBHBIN
MCCIIEIOBATENICKUM MOJIUTEXHUYECKUN yHuBepeuTeT, 2022. — 148 c¢. — ISBN 978-5-

398-00925-5. — Tekcr : snexrponHbii // LudpoBoit o6pazoBarenbHbiii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/105515.html

CnucoK J0NOTHUTEIbLHOM JTUTEPaTypPhI

6. | OyHKIHOHAIbHBIE CHUCTEMBI JIETATENbHBIX ANNapaToB. DIEKTPUYECKOE U SJIEKTPOHHOE
obopynoBanue : yueOHoe mocooue / A. I'. I'apranees, JI. K. Bypynsko, B. I1. [lerpoBuuy,
A. II. JleonoB. — 2-e u3n. — Mocksa : Ait [Tu Ap Meaua, 2024. — 239 c. — ISBN
978-5-4497-1318-6. — Texct : anexktponnsiid // [ludpoBoit 0Opa3oBaTenbHBINA pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/147314.html

7. | ®enotoBckux, A. B. OcobGeHHOCTH pa3pabOTKM M OSKCIUTyaTallud TPaKIaHCKUX
OECHMJIOTHBIX aBHALIMOHHBIX CHCTEM C TEXHOJIOTHUSIMH HMCKYCCTBEHHOI'O WMHTEIUIEKTa B
Apxkruyeckoit 3oHe Poccuiickoii denepaunn : moHorpadus / A. B. denoroBckux. —
Mocksa : Ait [Iu Ap Meaua, 2022. — 277 c. — ISBN 978-5-4497-1443-5. — TekcT :
sanexktponnsiit // Ludposoii obpazoBarensublit pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/120431.html
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7.2. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn «AHTEepHeT»
JuiekTpoHHO-0nbmoTeyHas cucrema IPRbooks URL: http:// www.iprbooks.ru/ OOO «Aii
IIu Dp Menna

7.3. UudopManiuoHHbIE TEXHOJIOTMH, JJMLEH3HOHHOE IPOrPaAMMHOE o0ecreyeHue

JInneH3noHHoe NporpaMMHoOe PexkBU3UTHI IMLIeH3HIi/ 1OTOBOPOB
olecneyeHmne

AntuBupyc Dr.Web Desktop Security Suite | JIunensnonnsrit gorosop Ne 621
Cpok aeiictBust: ¢ 25.09.2025 no 24.09.2026

Hudposoii oOpa3oBaTenbHbIi pecype JInuensuonnslid qoroop Ne 12873/25I1 ot
I[PR SMART 02.07.2025 .

Cpok geitctBus: ¢ 01.07.2025 r. no 30.06.2026 r.
KoncynpranT Ilnroc Jorosop Ne 7 ot 15.01.2026 .

becmmatroe 11O

LibreOffice, OpenOffice, MoiiOduc, Sumatra PDF, 7-Zip, Adobe Acrobat Reader,

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJINHbI
8.1. TpeOoBaHus K ayIMTOPUAM (IIOMEILIEHUSIM, MECTaM) [IJIsl IPOBEACHUA 3aHATHI

1. YueGnas aynuropusi 1Jis NPpOBeeHHs 3aHSITHI JEKIIHOHHOTO THUIA:
Crneuunanu3upoBaHHasi MeOeb:

Kadenpa nacronpHas - 1mr., 1ocka menoBas - 1mrT., CTynbs - 651T., TapTh - 34mIT.
Texuudeckue cpeacTBa 00y4eHUS, CITyKallue s IPEeJ0oCTaBIeHHs Yy4eOHOH nHpOopMaIun
OOJIBITION ayJUTOPHU:

DKpaH Ha mTaTuBe — | mT.

IIpoexrop — 1 mir.

Hoytbyk — 1 miT.

2. Y4eOHas ayAuTOPHUA IJIS NIPOBEAeHH S 3aHATHII CEMHHAPCKOI0 TUIA, KYPCOBOI'0
NPOEKTHPOBAHUS (BbINOJHEHHE KYPCOBBIX padoT), IPyNNOBBIX U HHIMBUAYAJbHBIX
KOHCYJIbTALMIi, TEKYIIEr0 KOHTPOJISI U IIPOMEKYTOYHOM aTTecTalluu
Crneunanu3upoBaHHas MeOeb:

Cron npenojaBaTenbCKui - 11IT., JOCKa MenoBas - 1 1IT., CTyJl MATKH - 11IT., mapTh - 61IT.,
KOMIBIOTEPHBIE CTOJIBI - 1 11IT., CTyNbs - 2410T.,

JlabopaTopHoe 000pyAOBaHNE, TEXHUUYECKHUE CPEJICTBA OOYUCHUS, CITyKAIIHUE TS
MpeoCcTaBlIeHus yueOHOH HHPOpMaIuu OONBIION ayAUTOPUH:

[TepconanbHblil KOMIBIOTEP — 7 LIT.

3. Ilomemnenne 11t CAMOCTOSITEILHOI PadoThI

OTtaen oOcmyKUBaHUSI IEYATHBIMU H3TAHUSIMU

Cnenunanmmu3upoBanHas Mmebenb: Paboune cronsr Ha 1 mecto — 21 mT.Ctynes — 55 mt. Habop
JIEMOHCTPAIIMOHHOTO 000PYIOBAHUS U YUSOHO-HATIISTHBIX MTOCOOUH, 00eCTIEYMBAIONITIX
TEMaTHYECKHUE UILTIOCTPAIINH: SKpaH HACTeHHBIN — | mT.

[Tpoextop — 1mt. HoyTOyk — 11,

HNudopmannonno-ondbmmorpadhudeckuii oTaes.

Creunanu3upoBaHHasi MeOenb:
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Pabouwne cronsl Ha 1 mecTo - 6 mT. CTynbs - 6 1IT.

KommnbroTepHast TEXHUKA C BO3MOYKHOCTBIO TOAKIIIOUEHHS K ceTH «VIHTepHeT» 1 obecrieueHueM
JIOCTyIa B 3JEKTPOHHYIO0 HH(opMalimoHHO-00pa3oBatenbHyto cpeay PI'BOY BO «CesKasl'A»:
[lepconanbublii komnpioTep — 1mt. Ckanep — 1 wrt. MOV — 1 mwr. OTaen o6cnykuBaHus
3JEKTPOHHBIMU M3AaHusAMHU Crienuann3upoBaHHas MeOeIb:

Pabouue crosbl Ha 1 mecto — 24 mt. CTynbs — 24 mrT.

Habop nemoHCTpanimOHHOTO 000PYI0BaHMS M YUEOHO-HATTISAHBIX TTOCOOMH, 00ECTIEYHBAOIIINX
TEMaTHYECKHUE WILTIOCTPALUH:

HNurtepaktuBHas cuctema - 1 mr. Monutop — 21 mr. CereBoit Tepmunai -18 mrt. [lepconanbHbIi
KoMmnbroTep -3 mr. MOV — 2 mt. [Ipunatep —1mrT.

4. Ilomemenne 11 XpaHEeHUs1 M NPOPUIAKTHYECKOTr0 00CTyKUBAHUS YU4eOHOT O
o0opynoBaHusi

CrnenunanusupoBannas mebens: lkad — 1 mT., cTyn -2 mrT., Kpecio KOMIObIOTEpHOE — 2 WIT.,
CTOJI YIJIOBOW KOMITBIOTEPHBIM — 2 IT., TYMOOYKH C KIHOYOM — 2 MT. Y4eOHOe TocoOue
(mepcoHanbHBIA KOMIBIOTEP B KOMITJIEKTE) — 2 MIT.

8.2. TpeGoBaHusi kK 000py/1I0BaHUIO Pa0OYNX MECT NpenogaBaTess U 00y4arouXcs
PaGouee mecTo npenoaBareisi, OCHAILIEHHOE KOMIIBIOTEPOM C 10CTyIIOM B MIHTEpHET.
Paboune mecra oOyuarommxcsi, OCHalllEHHbIE KOMIIBIOTEPaMH C I0CTYNOM B MIHTepHeT,
npeIHa3HaYeHHbIE IS paOoThI B 3JICKTPOHHON 00pa3oBaTeNbHOM cpene, U T.11.

8.3. TpeGoBanus Kk cienHAJIU3UPOBAHHOMY 000PY10BAHHMIO HET
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9. OCOBEHHOCTH PEAJIM3ALIIMU JUCHUITJIMHDBI 1151 THBAJIMAO0B U JIUIL C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbs

s obecriedeHuss 00pa3oBaHUS HMHBAIMIOB M OOYYAIOIIMXCS C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbsI pa3zpadarbiBaeTcs (B Cilydae HEOOXOAMMOCTH) aJalTHPOBAHHAS
oOpa3zoBarenpHas MpOrpaMMa, WHIAUBUAYATbHBIA Y4eOHBIA IJIAH C Y4eTOM OCOOCHHOCTEH X
MCUXO(U3UIECKOTO PA3BUTHS W COCTOSIHUSI  37I0POBBSI, B YAaCTHOCTH TPUMEHSIETCS
WHIUBUIYATbHBIA MOAXO0J K OCBOCHHIO IAWCIMIUIMHBI, WHIUBUIYaJTbHBIC 3aJlaHUs: pedeparsl,
NUCHbMEHHBIE PadOThI W, HAOOOPOT, TOJBKO YCTHBIE OTBETHl U AMAJIOTH, HHAWBHyalbHBIC
KOHCYJIbTAIlUW, HWCIOJIb30BaHUE JUKTOPOHA W JPYTrUX 3aMUCHIBAIOIIUX CPEICTB ISt
BOCITPOM3BEJICHHUS JIEKIIMOHHOTO Y CEMUHAPCKOTO MaTepuaia.

B wmensx obecriedeHuss OOydYaroIIMXCS MHBAIMIOB M JIMIl C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU ~ 3/10pOBbsSI  KOMIUIEKTYeTCss (OHJI OCHOBHOM yueOHOW JUTEepaTypoil,
aJIalITHPOBAHHON K OTPaHUYEHUIO DJIIEKTPOHHBIX 00pa30BaTENBHBIX PECypCoB, JOCTYI K
KOTOpbIM opranu3oBaH B BUI[ Axamemun. B OuOnmoreke NpOBOAATCS WHIWBHIAYATbHBIC
KOHCYJbTAIIUU JIJIS1 TAHHOW KaTeTOPUH TOJIh30BaTENICH, OKa3bIBACTCS MIOMOIIh B PETUCTPAIINHN U
WCTMOJIb30BAHUM  CETEBBIX M JIOKAIBHBIX  JJIEKTPOHHBIX  0Opa30BaTENbHBIX  PECYPCOB,
IPEIOCTABISAIOTCS MecTa B YUTAIBHOM 3ale.

21



[Tpunoxenne 1

®OH/I OHEHOYHbLIX CPEACTB 110 IUCIHHUIIJIMHE

OcHOBBI yHIpaBJieHHus1 U porpammupoBanus BAC
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MACIIOPT ®OHJIA OLIEHOYHBIX CPEJCTB IO
TV CHUTIIIAHE

1. Komnerenuuu, popmMupyembie B mpouecce M3y4eHus JTUCHUIINMHBI

Nupexc DopMyIMpOBKa KOMIETECHIIUN

[1K-4. Crnioco0OeH HCIob30BaTh KOHIIETIIIUU U aTpUOYThl KauecTBa IPOrPaMMHOTO
obecnieueHus (HaleXKHOCTH, 0€30I1aCHOCTH, Y 100CTBA UCIIOJIb30BaHUA),
CTaHJaPThl M MOJEIH )KU3HEHHOTO IIMKJIA, B TOM YMCJIC POJIHU JIFOAEH, IPOLIECCOB,

2. Jranbl (OPpMUPOBAHMA KOMIIETEHIIUH B NpoLecce 0CBOCHUS! AU CIHMIIIHHBI

OcHOBHBIMH 3TanaMu (OPMHUPOBAHUS yKa3aHHBIX KOMIIETEHIUI NpU W3y4EHUU
00yJaromMUMHCS AUCUIUIUTHHBI SBISIOTCS TOCIEI0OBATEIFHOE M3YyUEHUE COACPIKATEIHHO
CBA3aHHBIX MEXJy c000H paznenoB (TeM) ydeOHbIX 3aHATUNA. V3ydeHue Kaxaoro
pazmena  (TeMbl) MPEANOJIaraeT  OBJIAJICHHE  OOyYaroUMMUCS  HEOOXOIUMBIMU
KOMIETEHIUAMU. Pe3ynpTaT arTecTandy OOYyYaroIIMXCsl Ha PAa3IAYHBIX  dTamax
(GopMUpOBAaHUS  KOMIIETEHIIMI  TOKa3bIBa€T YPOBEHb OCBOEHHUS  KOMIIETEHIIUI
00yJaromyMHCs.

OranHocTh POPMHUPOBAHUS KOMIIETEHIIUI MPSIMO CBsI3aHA C MECTOM JUCLUIUIUHBI
B 00pa30BaTeIbHON MPOrpaMMe.

Pa3nenn! (TeMbl ) TUCHUIIIAHBI [1IK-4
[IporpaMMupoBaHue anropuTMa mojera OeCMIOTHOIO BO3AYIIHOTO CyIHA +
Ha IpUMEPE KBAJAPOKOIITEPA
[IpoexktupoBanue aBToHOMHOro mnojera BIIJIA  ucnone3ys — s3bIK +
nporpammupoBanus — Python
[IporpammupoBanue BIUIA nis aBTOHOMHOrO 110J1€Ta B IOMELLEHHE. +
[IporpamMmupoBaHue anropuTMa mojera OeCIUIOTHOTO BO3AYIIHOTO CYyIHA +
Ha IIpUMepe KBaJpOKOIITepa
[IpoexktupoBanue aBToHOMHOro mnojera bBIIJIA  ucnone3ys — s3bIK +
nporpammupoBanus — Python
[IporpammupoBanue BITJIA nis aBTOHOMHOTO 1MOJIeTa B MOMEIICHUE. +
[IporpamMmupoBaHue aaropurMa mnojera 0eCHUIOTHOTO BO3AYLIHOTO CyAHA +

Ha IIpUMeEpE KBaJAPOKOITEpa

[IpoexktupoBanue aBToHOMHOro mojera bBIIJIA  ucnone3ys  s3bIK +
nporpaMMmupoBanus — Python

[IporpammupoBanue BIIJIA nis aBTOHOMHOTO 1ojieTa B IOMELIEHHE. +
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3. UHAUKATOPBI JOCTHKEHUA KOMIIETEHUUH, (POPMHUPYEMBbIX B IIpoLecce U3yYeHHs JUCHUILINHBI

IIK-4 — Cnioco0eH HCnob30BaTh KOHUEIINU U ATPHOYTHI KauecTBa MPOrPaMMHOI0 od0ecredeHus (HaJeKHOCTH, 0e30IACHOCTH, Y100CTBa HCI0JIb30BAHMS),
CTAHIAPTHI M MOJ1eJIM ’KU3HEHHOI0 IIMKJIa, B TOM YHcJle POJIM JII0Jei, NPoleccoB, MeTO0B, MHCTPYMEHTOB M TEXHOJIOTHii o0ecneyeHUs KauecTBa

Kpurepuu oneHuBaHus pe3yJIbTaToOB 00y4YeHUsI

CpeacrBa OllcHUBAHUS Pe3yJILTATOB

o0y4eHust
HNHaukaTopbl 10CTHKEeHUST
KOMIIeTEeHLIHH HEYI0BJIeTB YOBJIETB X0poio OTJIMYHO Texymuit IIpomexyTounas
KOHTPOJIb arrecTanus

[IK-4.1. Ucnons3yet He 3naer ocHoBHble | [IeMoHCTpupyer Xopoune 3HaHUA JHemoHncTpupyetr otnuysble | KoHTponbHas 3auer
OCHOBHBIC KOHIICTITHI KOHIICHTHI CTAHAAPTOB YaCTUYHBIE 3HaHus | OCHOBHBIX CTAHAAPTOB 3HAHUS OCHOBHBIX pa60Ta, IIPOBCpPKa
CTaHIaPTOB KU3HCHHOTO JKU3HEHHOTO IIUKJIA OCHOBHBIX  cTamaprop | KM3HEHHOTO IHMKIa CTAHIAPTOB  KM3HEHHOTO 11abopaToOpPHBIX 5
mukia ITO, ocHOBEI T10, ocHOBBI sKi3HerHoro 1iKa 110, I10O, ocHOBEI — 10, OCHOBEI pabor, T?KYMHH
CTaHIaPTOB KU3HECHHOTO CTaHJapPTOB CTaHIAPTOB TECTOBBIH
mukiia 110, metoast JKU3HEHHOTO ITHKIIa OCHOBBI CTAHIAPTOB | o y3HEHHOTO KA CTAHNApTOB  KU3HCHHOTO KOHTPOJTb
HCIIONL30BaHus cTanaapToB u | 110, MeToab! kusHenHoro wikna 1O, | 10, meronn HUKIIa 1O, METOABI
MOJEIN JKU3HEHHOI'O IIUKJIa KCII0Ib30BaHUS MCTO/Ibl HCIIOJIb30BAHUA | KCIIOJIb30BAHUS HUCITOJIb30BAHUA
1o CTaHIapTOB M MOJEIHU | CTAHAAPTOB M MOJIEIM | CTAHIAPTOB M MOAEIH | CTaHAZAPTOB W  MOJCIH

JKM3HCHHOTO 1IMKJIa sku3HeHHoro 1mkna [10 xuzaeHHoro mikna [0 | syspennoro mukia [10

110
[1K-4.2. Ucnonb3yeT He ymeer u He roToB He yBepeHo ucnons3yeT | YBepeHO HCIOIb3YET I'oTos u ymeeT 3auer
OCHOBHBIE TEXHOJIOTHUH HCTIOJIB30BaTh OCHOBHBIE TEXHOJIOTHH OCHOBHBIE TEXHOJIOTUH | 1criofib30BaTh  OCHOBHBIE
3alIMThl HHPOPMAIINY; OCHOBHBIE TEXHOJOTHH | 3aIIUTH HH(OpMAIHH; 3aMTB KHGOPMALMHK; | rexHoNOrMH 3aIUTEL
MIPUMCHACT OCHOBBI 3alIUThI I/IH(bOpMaI_II/II/I; MIPUMEHACT OCHOBBI MPUMEHACT OCHOBBI I/IH(i)OpMaIlI/lI/I; IpUMEHSIET
pa3paboTKH NPOrpaMMHOIO IIPUMEHSIET OCHOBBI pa3paboTku pa3paboTku
obecriedeHus pa3paboTku MIPOTPaMMHOTO MIPOTPaMMHOTO OCHOBEI paspaborxu

MIPOTrPaMMHOIO obecriedeHust obecrieyeHust IIPOrpaMMHOI0

obecnieyeHus obecrniedeHus
[TK-4.3. Mcnonp3yeT HaBBIKH He Bnaneer YacTuuHo BiazeeT | BrageeT ocCHOBHBIMU OtnuyHoe BJIJICHUE 3auer
aHaJIM3a BO3MOKHOCTEH OCHOBHBIMU OCHOBHBIMH HaBbIKaMu | HaBbIKaMH aHalIk3a OCHOBHBIMU HaBbIKAMHU
peanuzanyu TpeOGoBaHUH K HaBBbIKAMU aHAJIA3a AHANM33  BO3MOMKHOCTeil | BO3SMOXHOCTEH AHATMSA BO3MOKHOCTEH
MIPOTPAaMMHOMY OOECTIEUCHHUIO, | BO3MOXKHOCTEH peanuzauH TpeGORAHHA peanmusaiyn peanHzaIH TpeGoBaHMi K
JUIsl OLIGHKU O€3011aCHOCTH, peanuzanun TpeGoBaHuUit K
HaJIe)KHOCTH M y100CTBa TpeboBaHuii K K TpOrpaMMHOMY IIPOTPaMMHOMY TPOrpaMMHOMY
HCIOJIb30BaHMSL. POTPAMMHOMY obecnieuentiio, WL | oBecrieueHuto, 1ist obecrieueHuIo, J1sl OLEHKH

obecrieueHunIo, st OLECHKH  0€30M1aCHOCTH, | OleHKH Ge30macHoCTH, | O€30MAaCHOCTH,

OIICHKH 0€30TacHOCTH,
HAJICKHOCTH U
ymo0cTBa
HCIIOJIb30BAHUS.

HAJICXKHOCTH U YJI00CTBa
HCIOJIb30BaHHUS.

HaJIS)KHOCTH U
ynoOctBa
HCIIONB30BAHMSI.

HAQJICKHOCTH H yH00CTBa
HCIOJIb30BaHUS.




4. KommjiekT KOHTPOJ/IbHO-0OICHOYHBIX CPEACTB 110 JUCIHUILJIMHE

BOHPOCLI K 3a4€Ty

no gucrmiuinae « OCHOBBI yOpaBieHua U nporpamMmmupoBadns BACy

1. Hepe‘-II/ICHI/ITe OCHOBHBIE THIIBI OECITUIOTHBIX JIETATENbHBIX arraparTroB U UX (1)YHKI_[I/IOH2UILHO€

peIHa3HauCHHE.
2. Koncrpykuus tunuysoro BITIA.

3.IIpaBuna 6e3omacHocTH npu 3KcruryaTanuu BITIA.

4. B uém 3akmrouaercs iIaHupoBaHue Tpaekropuu nosnera bITJTA?

5. Ilpunnuns! HaBuranuu BITJIA B nomenieHny ¢ UCOIb30BaHUEM ATUCO-METOK.
6. Kak nogxmounts Mukpokomnbiotep Raspberry Pi 4 k aBronunorty BITJIA?

7. OcHOBHBIE ATaMbl 00padOTKH JaHHBIX cheMKkH ¢ BITJIA B mporpamme Meshroom.
8. PID-perynsaropsl 1 ux ucnosb3oBanue B BITJIA.

9. Ilpouecc kanuOposku BITIA.

10. OcHOBHBIE 3Tanbl COOPKU MPOrPaMMHUPYEMOT0 KBAJAPOKOINTEPA.

11. IlporpammupoBaHue aBTOHOMHOIO IoJieTa Ha s3bike Python.

12. KoMIbroTepHOE 3p€HHE U €TO MPUMEHHEHUE B TIOJIETHBIX MUCCHUSX.

13. Kakue naT4vky UCTIONB3YIOTCS 715 00IETa IPETSITCTBUIA?

14. PaGoTa HaBuraIus 1mo moJjo METOK B CUMYJISIIIMOHHOM cpene Gazebo.

15. Bo3mokHOCTH cpejibl TporpammupoBanus Scratch s ynpasnenust BITIA.

16. OCHOBHBIE KOMITOHEHTHI CHJIOBOM ycTaHOBKH BILJIA.

17. Pasnnna mexnay BusyansasiM 1 FPV-nmnoruposannem

18.  Ilpouecc otnanku nonerHoit muccuu BITJIA.

19.  IlpeumymiecTBa U HETOCTATKH UCIIOJIB30BAHMS ATUCO-METOK ISl HABUTAIIUU B
MTOMEILEHUH.

20. "KommnbrorepHoe 3peHue" u ero poJib B aBTOHOMHBIX CUCTEMAaX.

21. Pexxumel nosiera y BITJIA u ux oTiauyus.

22. Cumynsunonnas cpefa Gazebo npu padore ¢ BITIA.
23.  Tpunuun pabotsl perymaropos xona (ESC) B BIUIA.

24. Oranbl co3ganus 3D-mMoenu mo JaHHBIM (GOTOrPaMMETPHH.

25. OcHosnble 6ubnmuorexu Python mia nporpammuposanus BITJIA.

26.  MAVLink u ero pons B ynpasienuu BITIA.

27. ®dakTophl, BiaugmolKe Ha Bpems nojera bITJIA.

28.  PacnosnaBanue Aruco-meTok ¢ momorisio OpenCV.

29. "IloneTHbIN KOHTpOJIEP" U €T0 MOMYJIIPHBIE MOJEIIH.

30. Kakwue Tunbel gatunkoB ucnoiib3dyrorcs B BIUJIA u nmis yero?

31. Onumurte mpoiece MporpaMMUPOBaHUsI aBBTOHOMHOTO 00JIeTa MPEnsITCTBHA.
32. OCHOBHBIE IPUHIUIIBI pAOOTHI ¢ THPOCKOIIOM H aKCEJIEPOMETPOM B TIOJIETHOM
KOHTpOJLIEpE.

33.  Yro takoe "PID-perynsTop" u Kak ero napameTpsl BIUSIOT Ha OJET?

34.  Mertoasl kommyHuKanuu Mexay bIIJIA v Ha3eMHOM cTaHLMEN.

35. Jl;s1 9ero Hy»KHa KaaTuOpOBKa KOMIIaca M Kak OHa MPOBOJIUTCS?



Bonpochl kK KOJIJIOKBHYMY

no gucimminae «OCHOBBI yopaBiieHusa U nporpammupoBadusg BACy

1. IlepeuncinTe OCHOBHBIE THITBI OCCITMIIOTHBIX JICTATENBHBIX allapaToB U UX (QYHKIIMOHAIEHOE
IIpeIHa3HAYECHHUE.

2. Koncrpykiusa tunuaHoro bITJTA.

3.IIpaBuiia 6e3onacHocT npu dkcruryatanuu BITTA.

4. B uém 3akmirogaercs IIaHUpoBaHue TpackTopuu nojera bIIIA?

5. Ilpunnuns! Hapuranuu BITJIA B momenieHnu ¢ UCMOIb30BaHUEM ATUCO-METOK.
6. Kak nogxmounts Mukpokomnbiotep Raspberry Pi 4 k aBromunorty BITJIA?

7. OcHOBHBIE 3Tarbl 00pabOTKU NaHHBIX cheMkH ¢ BIIJIA B mporpamme Meshroom.
8. PID-perynsaropsl 1 ux ucnosb3zoBanue B BITJIA.

9. Ilpouecc xanmnbposku BITIA.

10. OcHOBHBIE 3Tarnbl COOPKH MPOrpaMMHPYEMOT0 KBaIPOKONTEpPA.

11. IIporpammupoBaHue aBTOHOMHOTO TOJIETa Ha si3bike Python.

12. KomMnbroTEpHOE 3pEHUE U €r0 IPUMEHHEHUE B IOJIETHBIX MUCCHSIX.

13. Kakue 1aT4uky UCHONb3YIOTCA 1S 00JETa IPEnATCTBUI?

14. PaGoTa HaBuraius 1o moJjiro METOK B CUMYJISIIMOHHOM cpene Gazebo.

15. Bo3moskHOCTH cpeibl TporpammupoBanus Scratch s ynpasnenust BITIA.

16. OcHOBHBIE KOMIIOHEHTBI CHIJIOBOH ycTaHOBKHM BITJIA.

17. Pazunna mexnay BusyasibHbIM U FPV-niuniotupoBanrem

18.  Ilpomecc otnagku nonetHoit muccuu BITJTA.

19.  IlpeumyuiecTBa U HEJOCTATKH UCIOIB30BaHUSA ATUCO-METOK /ISl HABUTALUU B
MTOMEILEHUH.

20. "KoMnbroTepHOE 3peHHe" U ero poJib B aBTOHOMHBIX CHCTEMaX.

21.  Pexwumsl nosera y bIUJIA u ux ornuuus.

22. Cumynsuunonnas cpeaa Gazebo npu padore ¢ BITIA.
23.  Tpunnun pabotsl perymaropos xona (ESC) B BIUIA.

24. Oransl co3ganus 3D-moaenu no faHHBIM (HOTOTPaMMETPHH.

25. OcHosnble 6ubnmmotexu Python mig nporpammuposanus BITJIA.

26.  MAVLink u ero pons B ynpasienuu BITIA.

27. ®axkropsl, BaMsAoIKe Ha BpeMs nonera BITJIA.

28. Pacno3naBanne Aruco-metok ¢ momonisro OpenCV.

29. "IloseTHBIN KOHTpOIIEP" U €T0 MONYJIIPHBIE MOJEIIH.

30. Kaxkue tunel narunkoB ucnons3ytores B BIUIA u qst uero?

31. OnumuTe mpolece MporpaMMUPOBaHUsI aBBTOHOMHOTO 00JIeTa MPENATCTBH.
32. OCHOBHBIE PUHIHITBI pAOOTHI ¢ THPOCKOIIOM H aKCEJIEPOMETPOM B TIOJIETHOM
KOHTpOJLIEPE.

33. Urto takoe "PID-perynstop" u Kak ero napameTpsl BIUSIOT Ha MOJIET?

34. Meroabl koMmmyHukaruu mexay BIUJIA u HazemMHO# cTaHIUEl.

35.  Jlns dyero Hy>kKHa KaaTMOpPOBKa KOMITaca U Kak OHa MPOBOJUTCS?



Temsl pedepaToB

o nqucuuiuinae «OCHOBEI vipaBiaeHus U rnporpammuposadus BACy

1. Apxurextypa nporpamMmHoro odecrieuenus coBpeMeHHbIX BIIJIA: 0030p u cpaBHeHMe
(PX4, ArduPilot, ROS).

ANropuTMBI CTAOMIM3ALMU U YIIPABICHUS MOJIETOM MyJIbTUpOoTOpHOTO BITJIA.
Haguraunonnsie anroputmel BIUIA: ot GPS 1o onTtryeckoro nmoroka.

4. Peanu3zaiusi aBTOHOMHBIX MUCCHUI: IIJITAHUPOBAHUE ITyTH U 00JIET MPENSATCTBUM.
[IporpammupoBanue rpynmnoBoro Bzaumoaeiicteust BIUJIA (poeBoe nmoseneHue).
CtpyKTypa ¥ IpUHIUIIBI pabOTHI MoJIeTHOTO KoHTpoJutepa BITJIA.

NNk

Posb u kanuOpoBKa JaTYMKOB HHEPLUUAIBHON n3MeputenbHoit cuctemsl (IMU) B
cucreme ynpasieHus BITJTA.

®

Cucremsl cBsa3u BIIJIA: Tenemerpus n ynpasieHHe 110 paJHOKaHAIY.

9. Hcnonb3oBaHHE KOMIIBIOTEPHOTO 3PEHHUS U1 TOUHOT'O MO3ULIMOHUPOBAHUS U TIOCATKU
BIUIA.

10. OcobennocTH ynpasienus u nporpammupoBanust BITIA mist aspodoTocremku u
Kaprorpaduu.

11. Cucrems! ynpasnenus BIIJIA s MOHUTOpHHTa TMHEHHBIX 0OBEKTOB (TPyOONPOBO/IbI,
JIDII).

12. IIporpaMMHO-annapaTHbI€ PELIEHUS s JOCTaBKU I'py30B ¢ nmomoiuisto bITIA.

Ilepeuennb 1aGopaTopHBIX padoT
no pucuuiuinHe «OCHOBBI yIIpaBileHUs U iporpammupoBanus bACy»

JlabopartopHas padota Nel «KoHCTpyKIusi O€CIMIOTHBIX JIETaTEIbHBIX allllapaToB»

OcHoBuple koMmruiekrytomue bBITJIA: mmara pasBoaku, peryistopel xoma (ESC),
nonieTHbI KoHTposep. Kamubposka BIUJIA, PID — perynsaropsl. OcHOBa paGOThI 3JIEKTPOHHBIX
komnoHeHTOB BIIJIA. OtpabGoTka HaBbIkOB Bu3yanbHoro u FPV — nunotupoBanus. Anroputm
paboTHI TOJIETHOTO KOHTPOJIIEpa, €ro Buabl. A3bl KaauOpoBku BITJIA.

JlaGopatopHast pabGora Ne2 «3HAKOMCTBO € KOHCTPYKTOPOM IPOTrPaMMHUPYEMOTrO
KBaJIPOKOIITEPA»

OcHoBHbI€ 3Tanbl cOOpKkH, paboune TepMuHBL. COOpKa paMbl, MOHTaX U MOJAKIIOUYEHUE
ocHOBHbIX KoMIuiekTytomux BIIJIA. OtpaGoTka nmomydeHHbIX 3HaHUI 0 nuiotupoBanue BITVIA
npu nomoinu cumyisitopa «Liftoff

JlabGopaTtopnas pabora Ne3 «OGpaboTka pe3yabTaTOB ChEMKU»

O6paboTtka pe3ynbTatoB cbeMku ¢ BIIJIA DJI Tello ¢ momompro 10 Meshroom

JlaGoparophas pabota Ned «ITunotuposanue BITJIA».

[onkmrouenue OMOINOTEK B cpese MporpaMMupoBaHus. MHULIMan3anus NOgKII0YEHUS
K KBajgpokonrepy. Pazdop 6;10koB ynpasineHus kBagpokonrepoM. Co3iaHue MmyJibTa yIpaBiIeHUs
Ha kiaBuatype. Co3naHue nmporpamm Juis aBTOHOMHOM paOoThl KonTepa

Jlaboparophas pabora Ne5 «IIporpammupoBanue anroputma mosiera BITIA»

Pa3paboTka crieHnueckoro odpasa Ui MPOEKTa: CO3/aHUE 3aMbICiia WHIAUBUAYAIbHOIO
IIPOEKTa, IUIaH pPa3pabOTKH, pa3paboTKa CIEHbl M cHpaidToB, pabora co 3BykoM. Co3maHue
aBTOHOMHOTI'O JIpOHa Ajs npoekTa. Peanuzanus anroputma cpeacrsamu Ckpaty.

JlaboparopHas padora Ne6 «OcHoBHbIE NpuHLKIIEI HaBUrauu BITJTA»

[IporpammupoBanne B3nera u nocaaku BIIJIA. TectupoBaHue HamMCaHHOTO KOja B
pexxuMax B3n€ra M nocaaku llogkiarodeHne M HacTpolWKa MUKPOKOMIIBIOTEPA K aBTONMIIOTY



BITUTA
JlabopaTtopHas pabota Ne7 «IIporpammupoBanue BITJIA s aBTOHOMHOTO MOJIETay
Pabora ¢ xamepoii. CriocoOsl HaBuranuu. CuctemMpl KOOpAWHAT. HaBuranus mo moto
MeTok. Pabora B cumyssimnonHo# cpene Gazebo. IloaroroBka monurona. 3amyck MpOCTEUIIHX
noneTHbix Muccuid. Komnerotepaoe 3penue. OpenCV. [lepemenieHue B 3a1aHHbIE KOOPAUHATHI.
Pacnio3naBaHue IBETHBIX MapKEPOB, BHIBOJ JAHHBIX B TEPMHUHAI

TecToBbIe BONPOCHI MO AUCIUIIINHE
«OcHOBHI viipaBiaeHusa U nporpamMmupoBannsa bACy»

1. Kakotii Tun BITJIA garme Bcero ucnoinb3yercs s adpoPpoTocheMKu?
a) MynbsTUKONITEp
6) Camorner
B) Ilnanep
r) upuxabib

2. OcHoBHOI1 aneMeHT KoHCTpyKuuu BITJIA, oTBevaromumii 3a cTabMIN3aIuio mojiera:

3. IlpaBuna 6e3onacHoctu npu sKkcruryaranuu BIUIA 3anpemator:
a) [loner Hax monpMu
0) [Tosner B momemeHun
B) Ucnonn3oBanue GPS
r) KanuOpoBky gaTuynkoB

4. 1ns napuranuu BITJIA B momemeHnn nCnoabp3yoTCs:

5. MukpokoMIbOTEp, MOJKIIOYaeMbIi K aBTonuiioTy bIIJIA sto

6. Anroputm nosiera BITJIA Bkitoudaer:
a) Baner, nocaaky, nepemenieHne
0) TosbKO B37ET
B) Tonpko mocaaky
r) Tonpko nepemerieHne

7. IIporpamma it 06paboTku maHHBIX cheMkH ¢ BITJIA:

8. Pexum nunoruposanus BIUIA, ncnons3zyemslil A1 IposieTa moJI0Chl NPENsITCTBUMI:

9. Cpez(a nporpaMMHupoOBaHusd, UCIIOJIb3yEMasa I pa6OTBI (¢{0) CHpaﬁTaMH " ClICHaAMU:

10. OcHOBHBIE OIIEpPALIUK B TPOIPAMMUPOBAHNH:
a) MaremaTH4YeCcKHe U JTOTHYECKHUE



0) TosbKO MaTeMaTHYECKUE
B) ToJIbKO JTOTUYECKHE
r) ['paduueckue

11. JlaTuuk, HCTIONB3yEeMBIi 711 00JIETA IPETIITCTBUMN:
a) YIIbTpa3ByKOBOM
6) RGB-nmaTunk
B) ['mpockon
r) AKcenepoMeTp

12. ABTOHOMHBIN PEXUM I0JIETa MPEATONAraeT:
a) YnpasieHue 0e3 orneparopa
0) YmpaBnenue c myJsbTa
B) Yrpanenue no Wi-Fi
r) Ynpasnenue o Bluetooth

13. S3bIk mpOrpaMMUpPOBAHHUS, UCIIOJIB3YEMBIN I aBTOHOMHOTO TioaeTta BITJIA:

14. TlepBblii 3Tan nporpammupoBanus Ha Python:
a) 3aIrycK HHTepIpeTaTopa
6) Hanucanue @pynkumii
B) OTirazka Koja
r) Komnumsmus

15. bubnuoTteka st paboThl ¢ KOMIBIOTEPHBIM 3PEHUEM:
a) OpenCV
6) NumPy
B) TensorFlow
r) PyGame

16. CumynsauroHHas cpea 1Jisd TECTUPOBAHUS TOJETHBIX MUCCHUI:

17.  OcHoBHOM IpOTOKOJ CcBsI3U 11 ynpasiaeHus bITIA:
a) HTTP
6) MAVLink
B) FTP
r) Bluetooth

18.  beckomnekropnsiit apurarens BIIJIA nutaercs ot:
a) [locrosiHHOTO TOKA
0) Tpexdaznoro nepemennoro Toka or ESC
B) [IepeMeHHOT0 TOKA HANPSAMYIO OT aKKyMYJISTOpa
r) CTaTnyecKoro 3J1eKTpUYECTBa



19. Jlnst TouHoro ynepskanust BeICOThI 6€3 GPS moneTHbIi KOHTpOoIep
HCIOJIb3YET:

20. Cpena mporpaMMHpOBaHMs, BU3yaabHasl U OJIOYHAS:
a) Python IDLE
0) Scratch
B) Visual Studio Code
r) Arduino IDE

21. Oyukuus oudnuorexku OpenCV B konTekcte BITIA:
a) YrpaBJieHHE IBUTATEISIMU
6) O6paboTka n300pa’keHNI U KOMITbIOTEPHOE 3pEHUE
B) CBs3b ¢ GPS
r) 3apsKa akKyMyJIaTopa

22. Gazebo — aro0:
a) Monens BIUTA
6) Cumynsrop nosera
B) SI3BIK TPOrPaMMHUPOBAHHUS
r) Tun cerncopa

23.  lloka3arenp akKyMyJIsITOPa, HAIIPSIMYIO BIIASIFOLIUN HA BpEMS
oJIeTa: -

24.  Jlatuuk, onpeaenstouuii opueHrauuto bITJIA B npocTpaHcTBe:
a) IMU
6) GPS
B) Conap
r) Kamepa

25. [IepBblit mar nepen MojxeToM Ha HOBOM MECTE:

26. OcHoBHas 3a7a4a MOJICTHOT'O KOHTPOJLIEpa:

27. Tun akkymynsTopa, Haubosee pacupoctpaneHHbIH B BITJIA:
a) Li-ion
6) NiMH
B) LiPo
r) Pb-acid

28. Texnosorus, no3sossaromas bITJIA n30eratb CTOIKHOBEHUH:
a) O6ner npenstcTBuid (Obstacle Avoidance)
6) Cnexenue 3a o0bekToM (Object Tracking)
B) Kaprorpaduposanue (Mapping)
r) [Mosunmonuposanue (Position Hold)



29.  Komanpna ans 3nera B npotokone MAVLink:
a) MAV_CMD NAV TAKEOFF
0) MAV_CMD NAV_LAND
B) MAV_CMD NAV_ WAYPOINT
r) MAV_CMD NAV LOITER

30.  Cpena, ucnonbp3yemas JJs mporpaMmMupoBanus Ha Python:
a) Scratch
6) Arduino IDE
B) PyCharm / VS Code / IDLE
r) Meshroom

31. Urto Takoe "BEHNIOMHT" B MOJIETHON MUCCUU?
a) Touka Ha KapTe ¢ KOOpAUHATAMH U MTapaMeTPaMH, KOTOPYIO A0bKeH moceTuTh BITJITA
0) Touka B31IeTa
B) Touka nmocajaku
r) Touka oTkaza

32.  us gero ucnonbdyercs GpuinbTp Kammana B mojgeTHoM KoHTposuiepe?

a) [l 0ObeMHEHUS TaHHBIX C HECKOJIBKHUX JIATYUKOB U MOJIy4eHUs 00jiee TOUHOM OLEHKU
COCTOSIHUSI

6) J1i1st ouncTKU M300pakeHUs C KaMephbl

B) Jlnst cxxarus Tenemerpun

r) [lnst ynpaBiieHus: CBETOIMOIaMU

33. Kaxoit napamerp HE siBnsiercs wactero PID-perynaropa?
a) Proportional (P)
0) Integral (I)
B) Differential (D)
r) Linear (L)

34, Urto usmepser akcenepomerp?
a) JluneitHoe yckopeHue
0) YTi10ByI0 CKOPOCTD
B) MarnuTHoe 1mose 3eMiau
r) ATMOC(epHOe TaBiIeHHE

35.  T'maBHOe mMpenMyIIECTBO MCIIOIB30BAHMS CUMYJIATOPA I OOY4YEHUS:
a) beckoneuHoe Bpems noziera
6) OTcyTcTBUE pUCKA TOBPEXKICHUS arnapaTa
B) bonee peanuctuynas rpaduka
') ABTOMaTHYECKOE IPOTPaMMHUPOBaHHE

36. Yro Takoe "Geofence" B HacTpoiikax BILJIA?
a) BupryanbHblil 0apbep, OrpaHUYMBAIOLINI 30HY MOJIETa



0) Tum aHTeHHBI
B) Meroa mmdpoBaHUs BUICOCUTHAIIA
r) [IpoTokon cBsi3u

DOOPMUPYEMAA KOMMETEHUMA MK-4

S5.Metoau4eckue MaTepHaJibl, ONpeeIsIONe NPONeaypPbl OLCHHBAHUS
KOMIIeTeH UM

5.1 Kputepun oneHMBaHMs Ka4eCTBa YCTHOIO OTBeTa

OneHka «OTJMYHO» BBICTABISETCS 3a TJIyOOKOEe 3HAaHHE IPETyCMOTPEHHOIO IMPOrpamMMoit
Marepuanga, 3a yMEHHE YETKO, JAKOHMYHO M JIOTMYECKH II0CIEN0BAaTE]bHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIPOCHI.

OneHka «xopomio» — 3a TBEpPAOE 3HAHWE OCHOBHOIO (IPOrpaMMHOr0) MaTepuaia, 3a
IpaMOTHBIE, 0€3 CYIECTBEHHbIX HETOUHOCTEH OTBETHI Ha OCTaBJIEHHBIE BOIIPOCHIL.

O1eHKa «y10BJIeTBOPUTEIbHO» — 3a 00Illee 3HaHUE TOJbKO OCHOBHOI'O MaTepualla, 3a OTBETHI,
coZep)Kallie  HETOYHOCTH  WiIM  cnabo  apryMeHTHpOBaHHBIE, C  HapylLICHHEM
IIOCJIE0BATENBHOCTH U3JI0KEHHS MaTepHraa.

OneHka «HeyAOBJETBOPUTEJIbHO» — 33 HE3HaHWE 3HAYUTEIbHOM 4YacTH MPOrpaMMHOIO
MaTepuaia, 3a CyINIeCTBEHHbIe OMMOKM B OTBETaX  Ha BONPOCH, 32  HEyMEHHUE
OpPUEHTUPOBATHLCS B MaTepUalle, 32 HE3HAHUE OCHOBHBIX INOHATUHN IHUCLHUIUIMHBI.

5.2 Kputepnu oneHNBaHHUA 3a4eTa

O1eHKa «3a4TEeHO0» BBICTaBJISIETCS 00ydaroIeMycsl, €CIM 00yJaroIuiics Mo4YTH OTBETUII Ha BCE
BOIIPOCHI, TIOCTABJICHHBIE MPENOIaBATEIEM Ha 3aLUTE.

OrneHKa «He 3a4TeH0» BBICTAaBIIAETCS 00yUYaroLIeMyCsl, €ClIM 00YJaroIUIiCs He IPOSIBUII
rIIyOOKMX TEOPETHUECKUX 3HAaHUH MPH OTBETE Ha BOMPOCHI

5.3 KpuTepun oueHMBaHUS Pe3yJbTATOB KOJJIOKBHYMA

OneHka «OTJMYHO» BBICTABISIECTCA 32 TUIYOOKOE 3HAHHE MPEIyCMOTPEHHOTO MPOrpaMMOit
MaTepuala, CoJIEPXKaIIerocsi B OCHOBHBIX H JOMOJHUTEIBHBIX PEKOMEHIOBAHHBIX JINTEPATYPHBIX
HCTOYHHUKAX, 3@ YMCHHUEC YCTKO, JIAKOHWYHO U JIOTHMYCCKHU TIOCJICIOBATCIbHO OTBCYATh Ha
MOCTaBIIEHHBIE BOMPOCHI, 32 YMEHHE aHATH3UPOBATh M3y4aeMble SBJICHHS B WX B3aUMOCBSI3U
U JIMAJIEKTUYECKOM  DPa3BUTHH, TPUMEHSTH TEOPETHUYECKHE TIOJOKEHHUS IPH pPEHICHUU
MPAKTUYECKUX 3aa4.

OrneHka «XOpomIo» — 3a TBEPAOE 3HAHHE OCHOBHOTO (IIPOrpaMMHOIr0) MaTepuaia, BKIHOYas
pacdetsl (Ipu HEOOXOIUMOCTH), 32 TPaAMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTAaBJICHHBIC BOIPOCHI, 3a YMCHHUC MNPUMCHATH TCOPCTUUCCKUC IIOJIOKCHHUA I PCUHICHUA
MIPaKTUYECKUX 3a7au.



OneHka «yAOBJIETBOPUTENbHO» — 3a oO0llee 3HaHWE TOJbKO OCHOBHOIO Marepuana, 3a
OTBETHI, COJCp)KAIIMEe HETOYHOCTH WM CJad0 apryMEHTHPOBAaHHBIC, C HapylICHUEM
MOCTIEIOBATEIbHOCTH  U3JIOKEHUsI Marepuana, 3a cinaboe MPHUMEHEHHE TeOpPeTUYECKUX
MTOJIO’KEHUH MIPU PEIICHNUH NTPAKTHYECKHUX 3a/1a4.

OneHka «HeyIOBJIETBOPUTENbHO» — 32 HE3HAaHME 3HAYUTEIBHOM YacTH MPOTrpaMMHOIO
MaTepuana, 3a CyIIeCTBEHHble OIMMOKM B OTBETaX Ha BOMPOCHl, 3a HEyYMEHHUE
OPHUEHTHPOBATbCS B pacyeTax, 3a HE3HAHHWE OCHOBHBIX IMOHATHN JUCHUIIINHBI.

5.4 Kputepuu ouennBanus pedepara

OrneHka «OTJIMYHO» BBICTaBISETCS 3a TIyOOKOE 3HAHHME MPETYCMOTPEHHOTO MPOTpPaMMOit
MaTepuaia, 3a yMEHHE YETKO, JAKOHUYHO U JIOTHYECKHU MOCIIEA0BATEIbHO OTBEUaTh Ha
MOCTaBJICHHBIE BOMPOCHI.

OrneHka «XOpomo» — 3a TBEpAOE 3HAHHME OCHOBHOTO (IIPOTrpaMMHOTO) MaTepuana, 3a
TPaMOTHBIE, 0€3 CYIECTBEHHBIX HETOYHOCTEH OTBETHI Ha MOCTABIICHHBIE BOITPOCHI.

OreHKa «y/I0BJIETBOPUTEIBLHO» — 32 001I[ee 3HAHUE TOJIBKO OCHOBHOTO MaTepHualia, 3a OTBETHI,
coJieprKalre HeTOYHOCTH WM cl1abo apryMeHTUPOBAHHEIE, C HApyIIEHUEM
MIOCJIEZI0BATEIBHOCTH U3JI0KEHHS MaTepHara.

OueHKa «HEYAOBJETBOPUTEIBHO» — 33 HE3HAHWE 3HAYUTEIBHOM YacTH MPOrpPaMMHOIO
MaTepuana, 3a CylIECTBEHHbIE OITMOKH B OTBETAX Ha BOMPOCHI, 32 HEyMEHHE
OPUEHTHPOBATHCS B MaTepuaje, 3a HE3HAHUE OCHOBHBIX MOHATUN TUCIUTIIINHBI.

5.5 KpuTepuu onieHMBaHUA TeCTa

[Ipu TectupoBaHuu Bce BepHbIe OTBeTHI Oepytcs 3a 100%.
90%-100% oTnuyHO

75%-90% xopoiio

60%-75% ynoBIETBOPUTEIBHO

Menee 60% HEyIOBJIETBOPUTETHLHO

5.6 Kputepuu onieHMBAHUSA MPAKTUYECKOT0 32 IaHUA

Ouenke «3auTeHo» JlaHHAs OlLIEHKA CTABUTCS B TOM CiIy4ae, €ClU OOyYaroIIMiics MOKa3a
NOJTHOE YCBOGHHE MPOrPAaMMHOTO MaTepuallia M HE JOMyCTHI KaKuX-IIMO0O OMIMOOK,
HETOYHOCTEH, CBOCBPEMEHHO U TPABUJIHLHO BBIIOTHIII 33JaHUS HA 3aHSATHU, TPOSIBIII TIPH 3TOM
OpUTHHAIILHOE MBIIUICHWE, CBOCBPEMEHHO M 0€3 KaKux-IH00 OMHUOOK MPOJAEMOHCTPUPOBAT
paboTy MPOrpaMMHOTO TPUITOKEHUSI.

Ounenke «He 3auyTeHo». JlaHHas OlEHKA CTAaBUTCS B TOM CiydYae, €CIM OOydJaroluiics He
OCBOMJI TIPOTPAMMHBIA MaTepuanl CBOCBPEMEHHO HE BBIIOJHUI M HE MPOJAEMOHCTPUPOBAT
pa3paboTaHHOE MPOrPAMMHOE MTPHIIOKEHHE .
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