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1. IACITOPT PABOYEI ITPOIPAMMBI IIPO®ECCUOHAJIBHOTO
MOJYJIS

1.1. Mecto nporpammsbl npogeccHoHaIbHOro Moays B crpykrype OIIIICC3

Pabouas mporpamma nmpo¢ecCHOHATBFHOTO MOAYJIS SIBJISETCS YacThI0O OCHOBHOHM 00pa3oBa-
tenbHOM mporpamMmbl B cooTBeTcTBUU ¢ PI'OC CIIO no cnenuanbHoct 25.02.08 Dkcrutyaramus
OCCIUIIOTHBIX aBUAIMOHHBIX CUCTEM.

[Iporpamma npodeccuonanpHoro moayns IIM.01 «JlucranimonHoe MUIOTHpOBaHKHE Oec-
MWIOTHBIX BO3AYIIHBIX CYJOB CMEIIAHHOTO THIA» OTHOCUTCS K TpYIIE IUCIUIUIMH Tpodeccro-
HAJIBHOTO IMKJIA U pealnsyeTcs B 4 U 5 ceMmecTpe MpH CPOKE MOMyYEHHUS CpeaHero mpodeccuo-
HAJILHOTO 00pa30BaHUs IO MPOrpaMMaM MOJATOTOBKM CIELUAIKNCTOB CPETHETO0 3BEHA CPEIHEro
npodeccuoHaibHOTO 00pa3oBanus 3 roga 10 mecsies.

1.2. Ob6aacTh NpUMeHEHHs POrPAMMbI

Pabouas mporpamma mpogecCHOHaIBLHOTO MOJYJIS SBISICTCS YacThi0 OCHOBHOW 00Opa3oBa-
tenpHOM Tporpammel B cootBeTcTBUU ¢ PI'OC CIIO nmo cneunanbroctr 25.02.08 Dkcrutyatanus
OCCITMIIOTHBIX aBUAIIMOHHBIX CHCTEM.

1.3. Heau u 3aga4u y4eOHOM NUCHUILIMHBI - TPeOOBaHHMS K pe3yJbTATaM OCBOEHUS
yueOHOM TUCUMILINHBI

B pesynbrare uzyueHusi nmpodecCHOHATBHOTO MOAYJIS CTYJICHT TOJDKEH OCBOUTH BHJ MPO-
deccnoHanbHON eATeNbHOCTH MCTaHIIMOHHOE MMIOTHPOBAHUE OSCTIMIIOTHBIX BO3AYIIHBIX CYOB
CMEIIAHHOTO TUIIA H COOTBETCTBYIOIIUE MY MPO(HECCHOHAILHBIC KOMITCTCHITHH:

[1K 3.1 Opranu3oBbpIBaTh U OCYIIECTBIIATH NPEABAPUTEIBHYIO W TPEANOJIETHYIO MOATOTOBKY
OECIWIOTHBIX BO3AYIIHBIX CYJIOB CMEIIAHHOTO THUIIA.

[1IK 3.2 Opranu30BbIBaTh U OCYIIECTBIIATH IKCILTYyaTAUI0 OSCIMIOTHBIX BO3AYIIHBIX CY/IOB
CMEIIaHHOTO THIIA, B TOM YHCJIE B OCOOBIX YCIOBHUSAX U OCOOBIX CITydasiX B TOJIETE.

[1K 3.3 OcymiecTBiaTs B3aUMOJICHCTBUE CO CITYKOAMH OpTaHU3alUH U YIPABICHHS BO3IYII-
HBIM JIBHKEHHEM MPU OPTaHU3alllY U BBIMOJIHEHUHU TIOJIETOB U aBUAIMOHHBIX paboT
OECITMIIOTHBIMH BO3AYIIHBIMU CyJaMH CMEIIaHHOTO THIIA.

[1K 3.4 CBOEBpPEMEHHO BBISBIATH U YCTPAHITh HE3HAUNUTENIbHBIE TEXHUUECKNE HEUCTIPABHOCTH
WCTIOJTHUTENbHBIX MEXaHU3MOB M YCTPOHCTB OECITMIIOTHBIX BO3IYIIHBIX CYJIOB CMe-
[IIAHHOTO THTA.

[IK 3.5 Bectu yuer cpoka ciry>k0bl, HapaOOTKN OOBEKTOB IKCILUTyaTalliH, IPHYMH OTKA30B,
HEHUCIIPaBHOCTEN U MOBPEXAEHUIN OECIIMIOTHBIX BO3YLIHBIX CYJJOB CMEIIAHHOTO TH-
mna..

IIK 3.6 BerimonasaTes TpeOoBaHUsI BO3AYIIHOTO 3aKOHOAaTeNbcTBa Poccuiickoit denepamnnu, a
TaK K€ PYKOBOACTB (MHCTPYKIMII) TIO AKCIUTyaTaI[i OECIMIOTHBIX BO3IYIIHBIX CYIIOB
CMEILIAaHHOTO TUIIA U PYKOBOJSIINX OTPACIIEBBIX TOKYMEHTOB.

[1K 3.7 Opranu3oBbIBaTh U OCYIIECTBIISITH TPAHCIIOPTHPOBKY M XpaHEHHE OCCHMIOTHBIX BO3-
JYIIHBIX CYZ0B CMEIIaHHOT'O THIIA.

C 1enpio OBIaJeHUs yKa3aHHBIM BUJOM NMPO(ECCHOHATBHOTO MOJYJS U COOTBETCTBYIOIIHU-
MU NPO(PECCHOHAIBHBIMI KOMIETEHIMSAMH OOyUYarolUics B X0OA€ OCBOEHHUS MPO(eccCHOHAIBHOTIO
moayist [IM.O1 «JlucTaHIIMOHHOE MUIIOTUPOBAaHHE OECTIMIOTHBIX BO3AYIIHBIX CYJOB CMEIIaHHOTO
THIIa» JOJDKEH:

UMeTh MPAKTUYeCKHIl ONbIT:

- B IJIaHUPOBAaHWH, ITOATOTOBKU W BBINIOJTHCHHWU IMOJIETOB HA JUCTAHIIHMOHHO IHIJIOTHU-
PYEMOM BO3AYIITHOM CYJHEC U aBTOHOMHOM BO3AYIIHOM CYAHEC CMCHIAHHOT'O MTHUIIA (C Pas3siInYHbIMU
BapHaHTaMU MIPOBE/ICHUS B3JI€TA U MTOCAJIKN);

- B IPpUMCHCHHUU OCHOB aBHaHHOHHOﬁ MCTCOPOJIOIrUuHr, IMOJYUYCHUHU W HCIIOJIBb30BAaHUU
METEOPOJIOTHYECKOH HH(pOpMAIINH;



- B MCIIOJIb30BaHUH a9POHABUTAIIMOHHBIX KapT;

— B HCIOJIb30BAHUY a3POHABUTALIMOHHON JTOKYMEHTALIUH;

- 10 06pa6OTKI/I JAaHHBIX, MOJYYCHHBIX MPH HUCIOJb30BAHUU AUCTAHIHWOHHO IMUJIOTHU-
PYEMBIX BO3IYIIHBIX CYJOB CMEIIAHHOTO THIIA;

— 110 MPOBEJICHHUIO MMPOBEPOK UCIPABHOCTH, PAOOTOCIIOCOOHOCTH U TOTOBHOCTH JIMCTAHIIMOH-

HO MWJIOTHPYEMBIX BO3IYIIHBIX CYJOB CMEIIAHHOTO THIIA, CTAHIIMM BHEITHETO MUJIOTA, CH-

cTeM OOecCIleYeHMs IIOJIETOB M HX q)yHKL[I/IOHaJ'IBHBIX QJICMCHTOB K HCIIOJB30BaAHUIO IIO

Ha3HAYCHHUIO;

— 0 BEJICHUIO Y4ETa CPOKa CITYKObI, HApaOOTKH 0OBEKTOB 3KCILTyaTalluy, IPHYUH OT-
Ka3o0B, HeHCHpaBHOCTeﬁ u HOBpe)KI[CHI/Iﬁ OeCIMIOTHBIX BO3AYHIHBIX CyAJOB CMCHIAHHOI'O THUIIA,

- OpraHu3alui TPAHCIIOPTUPOBKH U XPaHEHHs OCCIMIOTHBIX BO3AYIIHBIX CYIIOB CMe-
HIaHHOI'O

yMeTh:

- COCTABJIATH MOJIETHBIE POTPAMMBI C YI€TOM OCOOCHHOCTEH (PYHKIIMOHAIBHOTO 000-
PYAOBaHUS IMOJIC3HOW HATPY3KH, YCTAHOBIICHHOTO Ha OSCITMIOTHOM BO3JYIITHOM CY/IHE CMEUIaHHO-
IO THIIa ¥ XapaKTepa NepeBO3MMOr0 BHEIITHETO IPy3a;

- YIPaBJIATh OCCIHIOTHBIM BO3IYIIHBIM CYJHOM CMEIIAHHOTO THIIA B IMPEAEiax ero
SKCILTyaTallMOHHBIX OI‘paHI/I‘-IeHI/If/'I;

- MNPUMCHATH 3HAHUA B o0JacTu adpoHaBUranuun;

- NPUMEHSTh 3HAaHUS 10 00paOOTKH JaHHBIX, MOJYYCHHBIX NMPHU HCIOJIH30BAHUU JIH-
CTAaHOHMOHHO IMUJIOTUPYEMBIX BO3AYIIHLIX CYJJOB CMCIIAHHOI'O THIIA,

- POBOJUTH MPOBEPKU HCIPABHOCTH, PAOOTOCIIOCOOHOCTH W TOTOBHOCTH JTUCTAHIIH-
OHHO THJIOTUPYEMBIX BO3YIIHBIX CYJIOB CMEIIAHHOTO THIIA, CTAHIIMW BHEIIHETO MUJIOTA, CUCTEM
00eCIeYeHHs TOJIETOB M UX (DYHKIIMOHAIBHBIX 3JICMEHTOB K UCIIOJIb30BAHUIO 10 HA3HAUCHHIO;

- BECTH YYET CpPOKa CIy»XObl, HApaOOTKM OOBEKTOB AKCIUTyaTalluH, TPUYUH OTKA30B,
HeHCHpaBHOCTCﬁ n HOBpe)KI[CHI/Iﬁ 6€CHI/IJIOTHI)IX BO3YHIHBIX CYyAOB CMCIIAHHOI'O THUIIA,

- OpPraHU30BBIBATH U OCYIIECTBIISITH TPAHCTIOPTUPOBKY M XpaHEHUE OECIMIOTHBIX BO3-
JYIIHBIX CYJ0OB CMEIIaHHOTO THUTIA.

3HATh:

- OCHOBHBIE THUIBI KOHCTPYKIIMM OECHMJIOTHBIX aBHAIIMOHHBIX CHUCTEM CMEIIAHHOTO
THIIA;

- MOPAAOK MOATOTOBKH K JSKCILTyaTalluU OecnmIOTHOM aBHaHHOHHOﬁ CHUCTEMBI CMCEC-
HIAaHHOTO THUIA;

- 3aKOHOJATEeNbHBIC U HOpMATHBHBIEC JOKYMeHTHI PD B o6mactu akcrutyatanuu bAC;

— IIpaBUJIa U MOJIOXKEHUS, Kacaroluecs o01aiaTensi CBUIETeNbCTBA BHEITHETO MIIIOTA,

- MpaBuJjia MOJIETOB, BBIMIOJHEHHUS MTOJETOB B BO3YILIHOM IIPOCTPAHCTBE;

- MOPSIIOK IJTAHUPOBAHUSA MTOJIETOB C YUETOM MX BUOB U BBINOJHAEMbIX 33714,

- COOTBETCTBYIOLIME IKCIUTYaTAIIMOHHBIE TAHHBIE U3 PYKOBOJICTBA MO JIETHOM 3KCILTY-
aTalMy WU IPYroro COAEP KaIlero 3Ty HHPOPMAIUIO JOKYMEHTA;

— BIIUSTHUSL YCTAHOBKU CHUCTEMBI (DYHKIIMOHAILHOTO O0OpYIOBAaHUS TOJIE3HON Harpys-
KM U OCHTPOBKHU HaA JICTHBIC XAPaKTCPUCTUKN U HA MMOBECACHHUEC NUCTAHIWMOHHO IMAUJIOTUPYEMOI'O BO3-
JYIITHOTO CYyJIHA ¥ aBTOHOMHOT'O BO3JIYIITHOTO CYJ[HA CMEIIAaHHOTO THIIA B TIOJIETE;

- CBSI3b UEJIOBEYECKOr0 (pakTopa ¢ 0€30MacHOCTHIO MOJIETOB;

- COOTBETCTBYIOIIIME TIPAaBHIIa OOCTYKHBaHHS BO3AYIIHOTO ABM)KCHHUS,

- OCHOBBI aBHAIIMOHHOMN 3JIEKTPOCBSI3U, NMPABUII BEEHUS PAIMOCBSI3U U (PPa3eooruu
MPUMEHUTEIHHO K TOJIETaM MO MpaBUiaM BU3YalbHBIX MOJETOB M MpaBUaM TOJETOB MO MPUOO-
pam, OpsAJIOK JOHECEHUI O MECTOOJIOKEHUH;

- COOTBETCTBYIOIIME MEphl MPEAOCTOPONKHOCTH U MOPSAIOK JECUCTBUI B aBapUNHBIX
CUTyaIUsIX, BKJIIOYas JCHCTBUS, MPEANPUHUMAEMBIE C IEThI0 00X0Ja OIMACHBIX METEOYCIOBUH,
TypOYJIEHTHOCTH B CIIEJIE ¥ IPYTUX OMACHBIX JJIS MOJIETA SIBICHUI;

- MOPSAOK IEUCTBUM MPU MOTEPE PATUOCBSI3Y;
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- MOJIO’KEHHUS 3aKOHOJATENbHBIX U HOPMATUBHO NPaBOBBIX aKTOB B o0jactu obecre-
YeHUs TPAHCTIOPTHOH (aBHAIIMOHHOI) O€30MMaCHOCTH;

— HOPMATUBHO-TEXHUYECKYIO JOKYMEHTAIUIO IO JKCIUTyaTallud OSCHIOTHBIX aBHa-
[IUOHHBIX CUCTEM CMEIIAHHOTO THUIIA;

- Ha3HA4YCHHE U OCHOBHbBIC IKCILTyaTallMOHHO- TEXHUYECKHE XapaKTePUCTUKH, pelae-
MbI€ 33JIa4i JUCTAHIIMOHHO MUJIOTUPYEMbIX BO3JYIIHBIX CY/I0B CMEIIAaHHOTO THUIIA, CTAHIIUHA BHEII-
HETOo MIJIOTa, CUCTEM 00ECIICUeHUS TOJIETOB U UX (DYHKIIMOHAIBHBIX 3JIEMEHTOB;

— npaBuja TEXHUYECKOM SKCIUTyaTallud JUCTAHIMOHHO MUJIOTUPYEMBIX BO3IYIIHBIX
CYJIOB CMEIIAHHOTO TUIIa, CTAHIIMU BHEUIHETO MUJIOTA, CUCTEM 00ecreyeHHs MOJIeTOB U UX (QyHK-
[IUOHAJILHBIX 2JIEMEHTOB;

- METOJIbl 00paOOTKHM JAHHBIX, MOJYUYEHHBIX MPHU HCIOIb30BAHUH JUCTAHIIMOHHO MH-
JOTUPYEMBIX BO3JYIIHBIX CY/I0B CMEIIAHHOTO THUIIA;

— Ha3HA4Y€HHE, OCHOBHBIX U3MEPUTEIBHBIX TPUOOPOB M KOHTPOJILHO-TIPOBEPOYHOI arl-
naparypsl;

- IpaBUJia HAJIAJAKU U3MEPUTENbHBIX TPUOOPOB U KOHTPOJILHO- TPOBEPOYHON ammapa-
TYpHI,

— OCHOBHBIE TIPABWJIA U MIPOLIEIYPHI MMPOBEACHUIO MPOBEPOK UCIPABHOCTH, paOOTOCIIO-
COOHOCTM M TOTOBHOCTU JMCTAaHIIMOHHO MUJIOTUPYEMBIX BO3JIYIIHBIX CYJOB CMEUIAaHHOTO THIIA,
CTaHIIMM BHEIIHETO MIJIOTa, CUCTEM O0ECIeUeHUs MOJIETOB U UX (PYHKUIHMOHAIBHBIX AJIEMEHTOB K
MCIOJIb30BaHUIO [0 Ha3HAYEHUIO;

— MpOLEAYPHl MO MPEAYNPEXKICHUIO, BBIABICHUIO U YCTPAHEHUIO MPSMBIX U KOCBEH-
HBIX MPUYUH CHUKEHUS HAJEKHOCTH JUCTAHIIMOHHO MUJIOTUPYEMBIX BO3IYIIHBIX CYIOB CMEIIaH-
HOTO THWIIA, CTAHIIMM BHEIIHETO IMHJIOTA, CUCTEM OOECIEUECHMs MOJIETOB M WX (DYHKIIMOHAIBHBIX
AJIEMEHTOB;

- MOPSIIOK BEACHHS Y4€Ta CPOKa CIy)KOBI, HAPAOOTKU OOBEKTOB IKCIUTyaTallHH, TIPH-
YHH OTKAa30B, HEHCIPABHOCTEN M MOBPEXKACHUN OSCIUIOTHBIX BO3AYLIHBIX CY/I0B CMEUIAHHOTO TH-
na,

- OpTraHU3aIi TPAHCTIOPTUPOBKU M XpaHEHUsI OECIUIIOTHBIX BO3AYIIHBIX CYOB CMe-
[IAaHHOTO THUTIA.

1.4. O6masi TpyA0€eMKOCTh I CHHUIJIHHBI
MaxkcuManbHON yuyeOHOM Harpy3ku oOyuatomierocs (Bcero) 402 yaca, B ToM yucie: o0s3a-

TEJIbHOM ayAMTOpHOW y4eOHOW Harpy3ku oOydaromierocst - 227 4; camocTrosATenbHas pabota 115
qaca.

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1. O6beM QMCHUIJIMHBI U BUAbI Y4e0HBIX 3aHATHH

Buj y4yeOHBIX 3aHATHIA O0BLéM yacoB
Cemectp Hroro
5 6
MakcumaJjibHa yyeOHasi HATPy3Ka (Bcero) 72 330 402
O6si3aTeIbHAs Ay IUTOPHAS yueOHAsi HArpy3Ka (Bcero) 142 135 277
B TOM 4MmcJie:
- IEKLUU 24 68 92
- IPaKTUYECKHUE 3aHATH 48 102 150
CamocrosiTesbHast padora - 115 115
KoHncyabranuun - - -
PII - 39 39
dopma NPoOMeKyTOUYHOI aTTEeCTANNH MO TUCHUILINHE: - 6 6
- DK3aMeH







2.2. TemaTnueckmii IJiaH u cogepxkanue npopeccuonanbuoro moays (IIM) IIM.01 «/ucTaHIMOHHOE MHJIOTHPOBaHUE 0eCTUIOTHBIX
BO3AYIIHBIX CYI0B CMELIAHHOI0 THIIA»

HaunmeHoBaHue Conep:xaHue y4eOHOT0 MaTepuaJia, 1adopaTopHble U MPAKTHYECKHE 3aHATHS, BHeaAyIHTOPHAas (ca- OBbLeM 42C0B
pa3aesioB H TeM MOCTOSITe/IbHAsT) Y4eOHas1 padoTa 00y4aroluxcsi, KypcoBasi padora (ImpoeKT)
1 2 3
CEMECTP 5-6
MJIK.03.01 KoHcTpyKuus ¥ JIeTHAas IKCIUIyaTalnusi 0eCUJI0THBIX BO3AYIIHBIX CYJ10B CMEIIAHHOTO THIA
Tema 1.1 Konctpykuus u ja€t- Conepxanune
Has 3KcHJlyaTanus OecImIoT- - BBGI[CHI/IC. CBs3b ¢ APpyrumMu JUCHUITIIIMHAMU.
HBIX BO3LYLIHEIX CYJIOB CMe- - 3aKoHO/IaTeNbHBIE M HOpMaTHUBHBIC JOKyMeHThI PD B o6nactu sxcrutyatanuu bBC u ucnosnb3o-
IIIAHHOTO THIIA, CPEACTB 0bec- BaHMs BO3yHIHOro npocrpancrsa (MBII).

- Ilopsi10K OATOTOBKYU K 3KCILTyaTallMi OECIIUIOTHON aBUAlMOHHONW CUCTEMBI THIIA

«koHBepToIIan».CaMoeTsl BepTUKalIbHOT0 B3jeTa u nocaaku (CBBII). OcHOBHBIE KOHCTPYKLUU
BBC, ocobeHHOCTH ynpaBlieHUsI.

- PeaktuBHbIl (pakeroauHnamuyeckuil) npuHuun nonéra bBC. Tunbl 1 0CHOBHBIE TAKTHKO-
TexHudeckue xapakrepuctuku (TTX).

- bammucrnueckuit npunnun noiéra bBBC. Tunsl 1 OCHOBHBIE TAKTUKO-TEXHUYECKUE XapaKTEPU-
ctuku (TTX).

- Crpatocepnsbie u kocmuueckue BIUIA. Knaccudukanus, ycTpoiicTBO, IPUHIIMIIBI YIIPABICHHUS.

- Cnoco0s! ynpasnenust bBBC. AsronomHble 1 HeaBToHOMHBIE CY (cucteMsl ynpaiaeHus). OcoOeHHO- 48
CTbIO aBTOHOMHBIX CY

- Hasnauenue, ycTpoiicTBO, IPUHIMI paOOThI CTAHIMHU YIPaBICHUS U KOHTpos komiuiekca ¢ BITBC.
CranuoHaphsle u nepeasuxkHsle [1V.

- PaguosnexTponHas cuctema n3BiaeueHus HHGpopMaun (I0ACUCTEMA TPAeKTOPHbBIX u3MepeHuit). Cu-
cTeMa Iepesiadyu U npuéMa HHGOpMaIHH.

- [Topsi10K MOATOTOBKY K SKCIUTyaTallMK CTAHLIMH YIIPABJICHUS BHELIHErO IMJIOTa (0Ieparopa).

- Anroputmel ynpasienust BBC. IlocranoBka 3anaun (BBox AaHHbIX B CAY) Ha BBINIOJIHEHUE MONETA.

- BzaumoneiictBue nynkros ynpasnenus (I1Y) BBC ¢ opranamu EC OpB/l.

- 3amura HH(MOPMALMOHHBIX KaHAJIOB OECIMIOTHBIX aBUALIMOHHBIX KoMIulekcoB (BAK). oT BMema-
TEJICTBA IOCTOPOHHUX cUcTeM. Mepbl O€3011aCHOCTH NP NMOArOTOBKE U 3KcIuryaTanuu bAK.

- Knnaccuduxanys npuHIUmnoB noiaera

MEYCHMS B3JIETA U OCAIKH,
CPEICTB AUCTAHIIMOHHOTO
yTnpaBJieHus (MUI0TUPOBAHNUSA)
1 KOHTPOJIA 3a rnonéramu oec-
MUJIOTHBIX BO3AYIIHBIX CYJIOB.

TemaTnka NpaKTHYECKUX 3aHATHHI
- Anroputmsl ynpasinenust BBC. IlocranoBka 3anaun (BBox nanHbIX B CAY) Ha BBIIIOJTHEHHE TTONIETA.
- A>poIMHAMHUYECKHI TIPUHLUI 110JIETa 12
- Peanu3anus a’spoJjHaMU4eCKOTO PHHIKIIA 110J1€Ta0EeCIMIOTHBIX JIETaTEIbHBIX allllapaTOB CaMOJIET-
HOTO THUIIA.




HaunMmeHoBaHHue
pa3iejioB H TeM

Coaepsxanue y4e0HOro MaTepHuaJia, JJabopaTopHbIe H MPAaKTHYeCKUe 3aHATHS, BHeayANTOpHAas (ca-
MOCTOsITeJIbHASA) YUeOHasi padoTa 00y4aloluxcs, KypcoBas padota (IIpoeKT)

0O0neM yacoB

1

2

3

MJIK.03.02 Texnuveckasi IKCILTyaTaIMsl U CPeCTBAa o0ecneyeHns B3J1eTa U MOCAAKH 0eCITMIOTHBIX BO3TYIIHBIX CY/IOB CMEIIAHHOT0 THIIA

Tema 2.1 TexHuyeckasi IKCILTY-
aranusl JUCTAHIMOHHO NHJIOTHPY-
eMbIX BO3JAYLIHBIX CYAOB CMeIIaH-
HOI'0 THUIIA, CTAHIMH BHEUIHEro IM-
JI0Ta, CHCTEM olOecrevyeHns MoJieTOB
U UX (PYHKIMOHAIBHBIX 3J1eMEHTOB

CopepkaHue y4eGHOT0 MaTepuajia;

HOpMaTI/IBHO-TCXHI/I‘lCCKa}I AOKYMCHTalMd II0 JKCILUTyaTalluu OECIMIIOTHEIX aBHAIlMOHHBIX CUCTCM CMC-
magHoro THa. HazHaueHne u OCHOBHBIE SKCIUTYaTAallMOHHO-TEXHUYCCKHUE XapPaAKTECPUCTUKHU, PEIIACMBIC 3ala4U
JAUCTAaHIIUOHHO NWJIOTHPYEMBIX BO3AYHUIHBIX CYJOB CMCIIAHHOI'O THIIA, CTAHIMU BHEHIHETO MHJIO0TA, CUCTEM
obecrieueHrs MOJIETOB U UX (I)YHKHI/IOHZUH)HBIX OJICMCHTOB. HpaBI/ma TEXHHUYCCKOM OKCIUTyaTallu JUCTaHII-
OHHO MWJIOTHUPYEMBIX BO3AYIIHBIX CYJOB CMCIIAHHOT'O TUIIA, CTAHIWUW BHCIIHET'O MMNUJIOTA, CUCTEM obecreueHus
ITOJICTOB U UX (byHKI_II/IOHaJ'H)HBIX OJICMCHTOB.

MeTOILI)I 06pa6OTKI/I JAaHHBIX, MNOJYUYCHHBIX MNPU HUCIIOJIb30BaHWU JUCTAHUMOHHO IHUJIOTHUPYCMBIX BO3AYII-
HBIX CyJOB CMCIIAHHOT'O THUIIA.

20

TemaTnka NpaKTHYECKHUX 3aHATHI

N3yyeHre HOpPMaTUBHO-TEXHUUECKOW JOKYMEHTALMH 10 OATOTOBKE OECTIMIOTHBIX aBUALIMOHHBIX CHCTEM
Y UX DJIEMEHTOB K TOJIETY.

Opranu3zanus perjfaMeHTHbIX padoT.

IIpeaBapurenbHas, NpeanoIETHAS U MOCIETONETHAS TOATOTOBKA OECIIMIIOTHBIX aBUALIMOHHBIX CHCTEM.
Knaccudukanus HencnpaBHOCTEH M 0TKa30B OSCIIIOTHBIX aBUALIMOHHBIX CUCTEM, METOABI HX OOHAPYKEHHUSI.

TexHn4eckast dKCIUTyaTalysl JUCTAHIIMOHHO MUJIOTHPYEMBIX BO3AYIIHBIX CYJJOB CMEIIAHHOTO THIIA, CTAH-
IIUM BHEILIHETO MWJIOTA, CUCTEM 00ecIieYeHHs ITOJIETOB U MX ()YHKLMOHAIBHBIX SJIEMEHTOB.

O06paboTKa JaHHBIX, TOIYYEHHBIX IPH UCIOIb30BAHIH AUCTAHIMOHHO MHJIOTUPYEMBIX BO3AYIIHBIX CyIOB
CMEIIaHHOTrO THIIA.

28

Tema 2.2 Texnuueckas IKCILTY-
aTaius 4 cpeacTBa odecneyeHns
B3JI€TA U MOCAIKU 0eCUI0THBIX
BO3YIIHBIX CYA0B CMEHIAHHOT0
THIIA

Conep:kaHue y4e0OHOr0 MaTepuaJia:

HaznaueHne, OCHOBHBIX H3MEPUTENILHBIX TPUOOPOB M KOHTPOJIBHO-IIPOBEPOYHOH anmnaparypsl. [Ipasuna
HaJIaJIKK U3MEPUTEIBHBIX TPHOOPOB U KOHTPOJIBHO-TIPOBEPOUHON anmapaTypbl. OCHOBHBIE paBuiia U IpoLie-
JypBI POBEACHUIO MPOBEPOK MCIIPABHOCTH, PA0OTOCIIOCOOHOCTH U TOTOBHOCTH JIMCTAHIIMOHHO MMHIIOTHPYe-
MBIX BO3AYIIHBIX CyJIOB CMEIIAHHOT'O THIA, CTAHIIMY BHELIHETO MMMJIOTA, CHCTEM 00ECIIeYEeHNS TOJIETOB U UX
(YHKUIMOHAIBHBIX SJIEMEHTOB K UCIIOJIB30BaHMIO IO Ha3HadeHuto. [Iponenypsl o npenynpeskaeHuIo, BbIsIBIIE-
HUIO ¥ YCTPAHEHHIO TPSMBIX M KOCBEHHBIX MPUYHUH CHIDKEHUS HAJIS)KHOCTH JUCTAHITMOHHO MUIOTHPYEMBIX
BO3YIIHBIX CyI0OB CMEIIAHHOTO THIIA, CTAHIINY BHEIIHETO MIJIOTA, CHCTEM O00ECTIEYeHHSI MTOJIETOB U UX (PyHK-
IUOHAIIBHBIX 35eMeHTOB. [lopsanok BegeHus yuéra cpoka ciyObl, HapaOOTKK OOBEKTOB AKCIUTyaTalllu, IIPH-
YUH OTKA30B, HEUCITPABHOCTEW M MOBPEXKICHIH OECTMIOTHBIX BO3AYIIHBIX CYJOB CMEIIAHHOTO THIIA.

18

IIpakTH4yeckoe 3aHATHE:

Hamanxa n3MeputensHbIX IPUOOPOB M KOHTPOJIBHO-IIPOBEPOYHOH arnaparyphl.

[IpoBenenne MpoBEpPOK HCIPAaBHOCTH, pabOTOCTIOCOOHOCTH W TOTOBHOCTH JUCTAaHIMOHHO MHUIIOTHPYEMBIX
BO3/YLIHBIX CYJ0B CMELIAHHOI'O TUIIA, CTAHLIUM BHELIHETO MIMJIOTA, CUCTEM 00ECIICUeHHUS [I0JICTOB U UX (yHK-
[UOHAJIBHBIX JJIEMEHTOB.

BrinonHeHue mpoueayp mo npexynpekIeHUI0, BEIIBICHUIO U YCTPAHEHHIO MIPSIMBIX ¥ KOCBEHHBIX MPUYUH
CHIDKCHUS HAIE)KHOCTH TUCTAHIMOHHO MWJIOTHPYEMBIX BO3IYIIHBIX CYZOB CMEIIAHHOIO TUIA, CTAHINH

22
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HaumenoBanne Coaepsxanue y4e0HOro MaTepHuaJia, JJabopaTopHbIe H MPAaKTHYeCKUe 3aHATHS, BHeayANTOpHAas (ca-
pa3aesioB H TeM MOCTOsITeJIbHASA) YUeOHasi padoTa 00y4aloluxcs, KypcoBas padota (IIpoeKT)

0O0neM yacoB

1 2

3

BHCIITHETO ITNJIOTA, CHCTEM o0ecIieueHNs MOJIETOB U UX Q)YHKHPIOHEIJ'IBHBIX 3JIeMEHTOB. Benenus yqéTa CpoOKa
CHy)K6I)I, Hapa6OTKI/I 00BEKTOB SKCIUTyaTalluu, IpUIWH OTKA30B, HCHCHpaBHOCTGﬁ u HOBpe)KI[eHI/II‘/'I OecuioT-
HBIX BO3AYIIHBIX CyJOB CMCHIAHHOTI'O THUIIA.

CamocrosiTesibHasi padoTa

Tewma 2.1 HopMaTUBHO-TeXHUYECKAs JOKYMEHTAITUS [0 SKCIUTyaTalluy OSCIIIOTHBIX aBHAIIMOHHBIX CUCTEM
CMEIIAHHOTO TUTIA

Tewma 2.2 IIpaBumna u mporeaypbl MPOBEIEHUIO IIPOBEPOK HCTIPABHOCTH, pabOTOCIIOCOOHOCTH Y TOTOBHOCTH
JUCTAHIIMOHHO MAIOTHPYEMBIX BO3IYITHBIX CYJOB CMEIIAHHOTO TUTIA, CTAHI[UY BHEIITHETO MUJIOTa, CUCTEM
O6CCHC‘ICHI/I5{ IIOJIETOB U UX q)yHKHI/IOHaJ'H)HLIX 3JIEMCEHTOB K HCIIOJb30BAaHHUIO 110 HA3HAYCHUIO.

CamocrosiTeibHas padoTa

Yuyeonas npaktuka YI1.01.01 " {ucTaHIMOHHOE MJI0TUPOBAHUE 0ECIIUIOTHBIX BO3AYIIHBIX CY10B CMEIIAHHOI0 THHA"

Buawpi pador:

1. TloaroroBka K 3KCILTyaTalliy 3JIEMEHTOB OECIMUIOTHON aBHAIIMOHHOW CHCTEMBI CMEIIIAHHOTO THIA

2. CocraBiieHHE MONETHBIX POTPAMMBI C YYETOM OCOOCHHOCTEH (YHKIIMOHAIBHOTO 000PYI0BAHHS MOJIC3HOM HATPY3KH, YCTAHOBICHHOTO Ha
0eCIUIIOTHOM BO3IyIITHOM CyJTHE CMEIIAHHOTO TUTIA U XapaKTepa MepeBO3UMOro BHEIIHETO Ipy3a

3. O3HaKOMJIEHHE C MIPOLEAYPAMH TI0 TPEAYPEKIEHHIO, BHISIBICHUIO U YCTPAHEHUIO MPSAMBIX M KOCBEHHBIX MPUYUH CHUKEHHS HAJIEKHOCTH JIU-
CTaHUMOHHO MWIOTHPYEMBIX BO3IYLIHBIX CYZOB CMELIAHHOI'O THIIA, CTAHIUHM BHEIIHETO MHUJIOTa, CUCTEM OOECIIeYeHHs IOJIETOB M UX (YyHKLIMOHAIIb-
HBIX 3JIEMEHTOB

4. O3HaKOMIICHHE C TIOPSIKOM BEICHUS YUETa CpoKa CirykObl, HapabOTKH 0OBEKTOB IKCILTYaTAIINH, IPHIMH OTKAa30B, HEUCIIPABHOCTEH U TOBpE-
XKJIEHUH OECITMIIOTHBIX BO3AYIIHBIX CYJOB CMEIIAHHOTO THIIA

5. TlomroroBka K 3KCIUTyaTaldy 3J€MEHTOB OECIMIOTHON aBHAIIMOHHOM CHCTEMbI CMEIIAHHOTO THITA

6. CocraBiieHre MOJETHBIX MPOTPAMMBI C YYETOM OCOOEHHOCTEN (PYHKIIMOHAIBHOrO O0OPYAOBaHMs IMOJIE3HOM HATPY3KH, YCTAHOBJIEHHOTO Ha
0ECIIIOTHOM BO3yIIIHOM CyJIHE CMEIIAHHOTO TUIIA U XapaKTepa IepeBO3MMOI0 BHELITHETO IPpy3a

7. O3HaKOMIICHHE C MPOIEIYPaMH TI0 MPEIYIPEIKICHUIO, BHISIBICHHIO U YCTPAHCHHUIO MPSAMBIX U KOCBEHHBIX PUYMH CHIDKSHHS HAJCKHOCTH JTH-
CTaHIMOHHO MWIOTHPYEMBIX BO3IYIIHBIX CYAOB CMELIAHHOTO THIIA, CTAHIUHM BHEIIHETO MHUJIOTAa, CUCTEM OOECIeYeHHs IOJIETOB U UX (YHKLIHMOHAIIb-
HBIX 3JIEMEHTOB

8. OsHakoMJIEHHE C TIOPSIKOM BEIEHHUs YIETa CPOKA CIIy»KObI, HAPAOOTKH 0OBEKTOB IKCILTyaTallUH, TIPUYMH OTKA30B, HEUCTIPABHOCTEN U TIOBpe-
XKJICHUH OECITMIIOTHBIX BO3AYIIHBIX CYJJOB CMEIIAHHOT'O THIIA

36

CamocrosiTeqbHasi padoTa

36

IIponsBoacreennas npakruka I11.01.01 " {ncTaHMOHHOE NHJIOTHPOBAHUE 0eCMIOTHBIX BO3AYIIHBIX CYJ0B CMEIIAHHOIO THNA"

Bunsbi padot:

1. Vopasnsite OeCIMIOTHBIM BO3ILYIIHBIM CYHOM CMEIIAHHOTO THIIA B MIPEJIENax ero SKCIUTYaTalHOHHbIX OrPaHUYEHHIA;

2. TlmanupoBaHue, MOATOTOBKA M BBIMOJIHEHHE MOJIETOB HA JUCTAHI[MOHHO MMAIOTUPYEMOM BO3LYIITHOM CY/IHE ¥ aBTOHOMHOM BO3/IYIIIHOM CY/IHE
CMEILIaHHOIO THUIIA

3. TexHuyecKas HKCIUTyaTalysi IUCTAHIIMOHHO MTHJIOTHPYEMbIX BO3IYIIHBIX CYI0OB CMEIIAHHOTO THIIA, CTAHIIUH BHENIHETO MTHJIOTA, CUCTEM 00ec-
MICYCHUS MTOJIETOB M MX ()YHKIMOHAIBHBIX SJIEMEHTOB




HaumenoBanne Coaepsxanue y4e0HOro MaTepHuaJia, JJabopaTopHbIe H MPAaKTHYeCKUe 3aHATHS, BHeayANTOpHAas (ca-

0O0neM yacoB

pa3aesioB H TeM MOCTOsITeJIbHASA) YUeOHasi padoTa 00y4aloluxcs, KypcoBas padota (IIpoeKT)
1 2 3
4. OO6paboTKa TaHHBIX, TOIYICHHBIX [PH MCTIONH30BAHIH AUCTAHIIMOHHO MMIOTHPYEMBIX BO3IYIIHBIX CY0B CMELIIAHHOTO THIIA
5. Hanaznka u3aMepuTenbHbIX MPUOOPOB U KOHTPOJIBLHO-IIPOBEPOUHOI ammaparypsl
6. IlpoBeneHue MPOBEPOK MCIIPABHOCTH, paGOTOCIIOCOOHOCTH M TOTOBHOCTH JTMCTAHI[MOHHO MMIOTUPYEMBIX BO3AYIIHBIX CYJI0B CMEHUIAHHOTO TH-
a, CTAaHIIMM BHEIIHETO MJIOTa, CUCTEM O0ecIieueHUs MOJIETOB M UX (YHKIHMOHAIBHBIX JJIEMEHTOB
7. BbIMOMHEHHE MPOLIEAYP MO MPESIYIPESKICHUIO, BHISIBICHHIO U YCTPAHECHUIO MPSIMbIX U KOCBEHHBIX MPUUYHMH CHIDKCHHS HAJCKHOCTH TUCTAHIIH-
OHHO MUJIOTHPYEMBIX BO3IYIIHBIX CYJOB CMELIAHHOI'O THUIIA, CTAHLIMK BHELIHETO MUJIOTA, CUCTEM OOECIIeYEeHHs MOJIETOB U X (DYHKIMOHAIBHBIX JJIe-
MEHTOB
8. Bemenus yuéra cpoka Ciry0Obl, HApaOOTKH OOBEKTOB IKCILTyaTAllMH, TIPUYMH OTKA30B, HEUCIIPABHOCTEN M MOBPEKIACHHUN OECIHIOTHBIX BO3-
IOYIIHBIX CYJIOB CMEIIAHHOTO THIA
CamocrosiTeibHas padoTa 115
Koncyapranuu -
JK3aMeH M0 MOAYJII0 6
402

Bcero no moaysio

10




3. YCJIOBUS PEAJIM3AIIAU PABOYEN ITPOT'PAMMBI JUCIHTATITAHBI

3.1. Ucnosib30BaHNE AKTUBHBIX 1 HHTEPAKTUBHBIX (POPM NpoBeeHNs 3aHATHIA

J1J1s TOATOTOBKM CHIEIUANIMCTOB CPEJHET0 3BE€Ha B 00pa30BaTEIIbLHOM MPOIEcCe HMIMPOKO UCIOJIb3Y-
10TCs Takue (POPMBI POBEICHUS 3aHITUN KaK:

—  KpyIJIbIH CTOJ;

—  TpYIIOBbIE TUCKYCCHH;

—  KeiC-3aJlaHH€ U Jp.

[Tpu peanu3zanyu npodhecCHOHAIBHOTO MOAYJIS IPUMEHSIOTCS CIIEIYIOUINEe COBPEMEHHbIE 00pa3oBa-
TeJbHbIE TEXHOJIOTUHU:

—  TEXHOJIOTHS COTPY/IHUYECTBA;

—  TEXHOJIOTHS Pa3BUTUSA KPUTHUUECKOTO MBILIUICHHUS,

—  TpoOJIEMHOTO W JTUMYHOCTHO-OPUEHTHPOBAHHOTO OOYUCHUS;

—  uHGOPMAIMOHHBIE TEXHOJIOTHH.

AKTHBHBIC U HHTCPAKTHUBHBIC q)OpMLI IIPpOBCACHUA BaHHTHﬁ, HCIIOJIb3YEMBIC B y‘{e6HOM mponecce

Ne AKTHUBHBIN, UHTEPAKTUB-
®opma 3aHATUS Tema 3anaTus N
/o HBIA METOJI
[IpakTuueckoe [ToaroroBka OECHUIOTHBIX aBHAIMOHHBIX .
1 Kpyrasiii cton
3aHSATHC CUCTEM CMEUIAaHHOT'0 TUIA K SKCILTyaTalluu
[IpakTuueckoe 3aHs- |OKcIUTyaTalusi OECHMJIOTHBIX AaBHALIMOH-
2 ['pynnoBeie nuckyccun
THE HBIX CUCTEM CMEIIAHHOTO THUIIa
[IpakTuueckoe TexHuveckass IKCIUTyaTalusl JAUCTAHIIMOH-
3aHSTHC HO NWIOTUPYEMBIX BO3IAYLIHBIX CYIOB
3 CMEIIaHHOTO TWIIA, CTAaHLUWHW BHEIIHErO Keiic-3amanne
MMAJI0Ta, CHUCTEM OOECIEYCHHS IOJIETOB W
UX QYHKIIMOHAIBHBIX AJIEMEHTOB
[IpakTuueckoe OrnpeznenieHHe TEXHUUYECKOTO COCTOSIHMS
3aHATHE JTUCTAHIIMOHHO THUJIOTHUPYEMBIX BO3YIII-
HBIX CYJOB CMEIIIAHHOTO THWIA, CTaHIIMH .
4 Y ’ Keiic-3amanue
BHEIIHEr0 THJI0Ta, CHUCTEM OOecCTeueHUs
MOJIETOB U UX (PYHKIIMOHAIBHBIX DJIEMEH-
TOB

3.2. YuyeOHo-MeTOoaH4YECKOE o0ecredeHnme

CBC,Z[CHI/ISI 00 QJICKTPOHHBIX IMOJIHOTCKCTOBLIX PECYypCax, NOCTYII K KOTOPBIM oOecreynBaeTCs Ha OC-
HOBAaHUU NPSAMBIX JOIOBOPOB

[lepeueHb JOKYMEHTOB, MOATBEPKAAIOIINX HAIMYME/TIPABO HMCIIOJIb30BaHUS ITUGPOBBIX (JIEKTPOHHBIX) OUOIHMOTEK,
9BbC

1.| Koarpaxt Ne 28/1Y ot 17.03.2025 (O5C «ZNANIUM.COM») 17.03.2025 — 16.03.2026

Kontpakt Ne 114/10Y ot 28.05.2024 (PITY. 10-11 xi. U3n-Bo «IIpo-

2 cenieHney. DnekTponuslii pecype CTIO «PROFob6pa3oBanue) 31.10.2024 - 30.10.2025
5852- 3.| Konrpakt Ne 310/1Y ot 11.11.2024 (3BC «Jlanby) 11.11.2024 — 10.11.2025
Horosop Nel01/H2b5/2097 ot 28.03.2017 (HaunonansHas snekrponsas | 28.03.2017 — 28.03.2022 (mpo-
4.| oubamoreka (HOB)) morranus 10 28.03.2027)
5.| KontpakT Ne327/]TV ot 25.11.2024 (OBC IPRbooks) 25.11.2024-24.11.2025
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https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf

Jlunensnonnsiit kKoHTpakT Ne6/JIY ot 07.02.2025 (3BC HOb

‘| eLIBRARY) 01.01.2025-31.12.2025

7.] AKT BBOJIa B DKCILTyaTaluio DJIeKTpoHHOM Oubanoreku BI'AY beccpouno
Ne 33 o1 19.01.2016

O06ecnedeHHOCTh YUEOHOM TUTEPATYpOid MPH peasin3aluy padbodeit mporpaMmbl

3.3.1. OcHOBHBIE UCTOYHUKH:

1. baxenosn, C. I'. OcHoBbl nquHamMuku mojéra : yueOnuk / C. I'. baxxenos. - Mocksa :
OU3SMATIIAT, 2021. - 432 c. - ISBN 978-5-9221-1906-1. - Tekct : snextponHbiid. - URL:
https://znanium.com/catalog/product/437246

2. TI'Bosmema, B. A. HHTesIeKTya IbHBIC TEXHOJIOTHH B OCCIIMIIOTHBIX CUCTEMaX : y4eOHUK
/ B.A. I'Bo3neBa. — 2-¢ u3., non. — Mocksa : UTHOPA-M, 2023. — 197 ¢. — (Cpeanee npodec-
cuoHasibHOE oOpazoBanue). - ISBN 978-5-16-018162-2. - Tekcr : snexkrtponHsni. - URL:
https://znanium.com/catalog/product/1914723

3. TI'Bosmesa, B. A. MHTEIICKTyabHBIC TEXHOJIOTUN B OCCITMIIOTHBIX CHCTEMaX : YIeOHUK
/ B.A. I'Bo3neBa. — 2-¢ u3n., non. — Mocksa : UHOPA-M, 2023. — 197 c. — (Bsiciee o6pa3o-
Banue: bakamaspuar). — DOI 10.12737/1876535. - ISBN 978-5-16-017804-2. - Tekcr : 3jek-
tpouusiid. - URL: https://znanium.com/catalog/product/1876535

4. becnuioOTHBIE JIETATENbHbBIE ANIapaThl, UX JEKTPOMArHUTHAs CTOWKOCTh U MaTeMaTH-
YeCKUe MOJICTH CUCTeM ctabuiu3anuu : MmoHorpadus / B.A. Kpamaps, A.H. Bomoaun, E.B. EBty-
meHko [u ap.]. — Mocksa : UTHOPA-M, 2024. — 180 ¢. — (Hayunas mbicib). - ISBN 978-5-16-
015841-9. - Texkcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/2104848

3.3.2. JlonoJTHUTEJIbHbI€ HCTOYHUKM:

1. [esaxonos, C. B. Anroputm moucka KOOpAMHAT pa3MEIEHUS] pETPaHCIATOpa CBSI3U Ha
OCCIMJIIOTHOM JIETaTeIbHOM ammapare, O0O0eCleurBarONIMii MUHUMM3AIUIO JIOJTM YaCTOTHO-
BpEeMEHHOT0 pecypca s perpancisanuu curHaio / C. B. JIpskonos, A. 0. CusoB. - Tekcr :
anekTpoHHbId  //  WnTtepHer-kypHan "Haykosememme". - 2014, - Ne2 (21). - URL:
https://znanium.com/catalog/product/518896

2. JpaxonoB, C. B. Moaenb pacnpeneneHus 4acTOTHO-BPEMEHHOTO pecypca B paauOUH-
Tepdeiice CUCTEMBI ITMPOKOIMOIOCHOTO OECTIPOBOAHOTO JOCTYIIA C PETPAHCIATOPOM CBSI3M Ha Oec-
nmuiIoTHOM JietatenbHoM anmnapare / C. B. JIpsikonoB, A. 0. Cusos, O. B. Jlazopenko. - Tekcr :
anekTpoHHbIH // WuTepuer-xypnan "Haykosemenme". - 2014, - Ne2 (21). - URL:
https://znanium.com/catalog/product/518894

3. B. C. ®erucos, JI. M. Heyroguukosa, B.B. Anamosckwii, P. A. Kpacnorepos. becrin-
JIOTHAsl aBUAIMS: TEPMUHOJIOTHS, KiIaccuukaius, coBpeMennoe cocrostuue. / [lon penakuueit B.
C. ®erucona, Ypa: POTOH, 2019. — 217 c. - (Hayunoe uznanue) - ISBN 978-5- 9903144-3-6

3.3.3. MeToan4yeckue U3IaHus

4. 1. Ilpou3BoAcTBeHHas MpakTUka "/[MCTaHIIMOHHOE MHJIOTHPOBaHHE OECIUIIOTHBIX BO3IYIIHBIX
CYZIOB CMEIIaHHOTO TUMA" [ DJIEKTPOHHBIN pecypc]: METOJMUECKUE YKa3aHUs I CTYACHTOB OYHOM (hOpMBI
oOyuenus 25.02.08 DkcrutyaTtanusi 0eCUIOTHBIX aBUALIMOHHBIX cUcTeM / BopoHekckuii rocyaapcTBeHHbIN
arpapHblii yHUBEpCUTET, ArponHkeHepHbIl (akynbreT, Kadeapa cenbckoXo3sHCTBEHHBIX MAIllUH, TPAKTO-
poB 1 aBTOMOOWMIIEH ; [cocT. A. B. Jlomenko] - Boponex: BopoHekckuii rocy1apCTBEHHBIN arpapHbIi YHH-

Bepcutet, 2023 [I1T] URL: http://catalog.vsau.ru/elib/metod/m9052.pdf
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5. 2.TexHuueckasi dKCIUTyaTanus O€CIUIOTHBIX BO3AYIIHBIX CYJOB CMEIIAHHOTO THIIA [ DIIEKTPOH-
HBIN pecypc]: METOAWYEeCKHe YKa3aHus JJIA CTYJIEHTOB Oo4HOUW (opmbl oOyueHnus 25.02.08 Dkcruryaranus
OECMUIOTHBIX aBUAIIMOHHBIX CHUCTeM / BOpOHEKCKHIT TOCy1apCTBEHHBIN arpapHblii YHUBEPCUTET, ATPOUH-
KeHepHBIN pakynbTeT, Kadeapa cenbCckox03siCcTBEHHBIX MAIlIMH, TPAKTOPOB M aBTOMOOMIIeH ; [cocT. A. B.
Jlomenko] - Boponex: BopoHnexckuil rocynapcTBeHHbIN arpapublii yHuBepcurter, 2023 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m9046.pdf

6. 3.KoHCTpykums u JeTHas SKCIUTyaTalus OCCHMIOTHBIX BO3AYLIHBIX CYJOB CMEIIAHHOTO THIIA
[D5eKTpOHHBIN pecypc]: METOIUYECKHE YKa3aHUs JJIsl CTYyIeHTOB 04HOM (Gopmbl oOyueHus 25.02.08 Dkc-
TUTyaTanus OCCIMIOTHBIX aBHAIIMOHHBIX CUCTeM / BOPOHEKCKHIT TOCYyIapCTBEHHBIA arpapHbli YHUBEPCH-
TeT, ArponHkeHepHbId (akyinbTeT, Kadeapa cenbckox03siCTBEHHBIX MAlllUH, TPAKTOPOB U aBTOMOOUIIEH ;
[cocT. A. B. Jlomenko] - Boponex: Boponexckuii rocyapcTBeHHbIN arpapHblii yHuBepceutet, 2023 [11T]
URL.: http://catalog.vsau.ru/elib/metod/m9047.pdf

3.3.4. [lepuoanyeckue u3gaHus

1. KynuxoB A. becniunoTHble jeTaTeNbHbIE allllapaThl: HEBBITOJHUMBIX 33134 HET [DJeK-

TpoHHBIN pecypc] / Pexxum mocryma: http://army.Iv/...

2. 3audem HYXHBI ymapHbie BIIJIA wiu a3el COBpeMEHHOTO BO3IYIIHOTO 00s1 [DIEKTpOH-
HbIl pecypc] // Pexxum mocryma: http://alternathistory.org.ua/...

3. Tietz Dale, Scientific UAS Applications, PROCEEDINGS of the Third Moscow Inter-
national Forum «Unmanned multipurpose vehicle systems», 27-29 January 2019

4, KyJ’II/IKOB A. becrinioTHEBIE JIeTaTeIbLHEIE alrapartbl: HCBBIIIOJIHUMBIX 3aj/ia4 HCT [3)’[61(—
TpoHHBIN pecypc]| / Pexxum mocryma: http://army.lv/...

5. 3auem HyxHbI ynapasie BIIJIA unu a3l COBpeMEHHOTO BO3IYIIHOTO 005 [Diek- TpoH-
HbII pecypc] // Pexxum noctyma: http://alternathistory.org.ua/...

6. A.E.CemenoB: TOpoAXxis — Ckuneiika KapT B aBTOMAaTHUYECKOM

pexume — ProSystems CCTV, 2018,ctp. 14-18

7. Tietz Dale, Scientific UAS Applications, PROCEEDINGS of the Third Moscow Inter-
national Forum «Unmanned multipurpose vehicle systemsy», 27-29 January 2019

8. Marco Lukovic, The Future of Military UAS in Europe A Market Perspective. Proceed-
ings Unmanned Air Systems’09/

9. Peter van Blyenburgh , Unmanned Aircrafts Systems : The Global Perspective, PRO-
CEEDINGS of the Third Moscow International 1. B.B.Boponos: bJIA HA Bbl- CTABKE LAAD
2019, http://www.uav.ru/articles/LAAD-2019 _report.pdf

10. DnekrpoHHasT WHPOPMAIIMOHHO-TIPABOBAs CUCTEMa HOPMATHBHBIX M METOAHMYE- CKHUX
IOKyMeHTOB B obnactu I'A-BJ[ «ABuarop»

3.3.5. MarepuajbHO-TeXHHYeCKOe U MPOrPaMMHoOe o0ecrnieyeHue

CBCI[CHI/ISI O MpOrpaMMHOM obecrieueHHHN 06]]_[61"0 Ha3Ha4YCHUA

Ne Hazsanue Pa3smemenne
Onepanuonnsie cucreMbl MS Windows /Linux /Peq OC I1K B nokanbHoOll cetu BI'AY
5 ITakeThr OHCHBIX MPHIIOKCHHIT MS Office / OpenOf- K B ftokatnHoi ceti BEAY
fice/LibreOffice
3 ll;lé);)égraMMH Ut mpocMoTpa daitnos Adobe Reader / DjVu K B ToKkatbHoil cetn BLAY
4 ]égz?epm SAunexc bpaysep / Mozilla Firefox / Microsoft K B tokansHoii cetit BEAY
5 | ArruBupychas nporpamma DrWeb ES I1K B nokanbHoM cetu B'AY
6 | IIporpamma-apxusarop 7-Zip I1K B nokanbHOM cetn BI'AY
7 | Mynsrumenua npourpeiBarens MediaPlayer Classic I1K B nokanbHoM cetu B'AY
8 | Imardopma oHnaitH-00y4ueHus elearning server ITK B nokanpHOM cetn BITAY
9 | Cucrema kommbloTepHoro TectupoBanust AST Test I1K B nokanbHOM cetu BI'AY
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http://www.uav.ru/articles/LAAD-2019_report.pdf

IMomenienns 1151 BeaeHUsi 00pa30BaTeILHOIO MpoLecca U 060py10BaHue

HaunmeHnoBaHMe nOMeLEHUH A1 IPOBEACHUS BCEX BUIOB
y4eOHON JesTeNbHOCTH, NPEAYCMOTPEHHONH Yy4eOHBIM
IUTAHOM, B TOM YHCJIE TIOMELIEHUsI Ul CaMOCTOSATEIIbHON
paboThl, ¢ yKa3aHUEM IEPEUHs] OCHOBHOTO 000pY/0BaHMUS,
yueOHO-HaIIAHBIX ITOCOOMH W HCIOJIB3YyeMOIro Mpo-
IPaMMHOT0 O0ecreueHus

Anpec (MECTONOJIOKEHHE) TOMeENlIe-
HUM IS TPOBEICHHST BCEX BHUJIOB
yueOHOIl JesATeNnbHOCTH, MPEeIyCMOT-
pEHHOH y4eOHBIM IIJIAHOM (B cCllydae
peanu3anuu  00pa30BaTENbHONW TPO-
rpaMMbl B CETEBOW (OpME JIOTIOITHH-
TEJIBHO YyKa3bIBaeTCsI HAMMEHOBAHUE
OpraHu3alui, ¢ KOTOPOW 3aKJIFYeH
JIOTOBOD)

VYyeOHast ayauTopus AJs IPOBEACHUS YUEOHBIX 3aHsI-
TUA KOMIUIEKT y4yeOHOW wmeOenu, AeMOHCTPalMOHHOE
obopynoBanue, yaeOHO-HATIISITHBIE TTOCOOUSI.

VYyeOHast ayauTopus AJsl MPOBEACHUS YUeOHBIX 3aHsI-
TUH: KOMIUIEKT y4eOHOW MeOenu, JEeMOHCTPAlMOHHOE
o0opynoBaHue U y4eOHO-HAIJISIHbIE TOCOOUSs, Mpe3eHTa-
[IMOHHOE O00OpYyIOBaHUE, HCIIOJIB3YeMOEe MPOTPAMMHOE
ob6ecrieuenne MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, fAngexc bpayszep /
Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, Mathcad, Maxima, Statistica.

[Tomemienue uisi caMOCTOSITENIBHON pabOThl: KOM-
IUIEKT Yy4eOHOM MeOesn, KOMIBIOTEpPHAss TEXHHKAa C BO3-
MOKHOCTBIO MOAKITIOUCHUS K ceTd "HMHTepHeT" u obecrie-
YeHHeM JIOCTyNa B DJEKTPOHHYI HH(OpPMAIMOHHO-
00pa3oBaTEeNbHYIO Cpely, HCIOJIb3yeMOE IMPOrpPaMMHOE
obecneyenne MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, fAugexc bpaysep /
Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, Mathcad, Maxima, Statistica.

394087, Boponexckas o00nacTh, T.
Boponex, yn. Tumupszesa, 13

394087, BopoHexckas 007acTh, T.
Boponex, yn. Tumupsizesa, 13

394087, Boponexckas o00nacTh, T.
Bopounex, yn. Tumupszesa, 13, a.219

(c 16 10 20 1.)

394087, Boponexckas o0macth, T.
Boposnex, yn. MuuypuHa, 1, a.232a

4. ®OHJI OIEHOYHBIX CPEACTB MPO®ECCUOHAJIBHOI'O MOAYJIS
KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUA JUCIUAIIJINHBbI

4.1. Ouenka pe3yJbTaTOB OCBOEHUS IUCUMILINHBI

Komnerenmmum

OCHOBHBIE ITIOKA3aTEIN OLIEHKHU ®dopMbl 1
pe3ynbTaTa METOAbI OLIEHKHU

75% mpaBUIIBHBIX
3HAHUSA:

[1K 3.1 Opranu3oBBIBaTh U | TO TUIIA,

IOATOTOBKY OCCIMIIOTHBIX CMCIIaHHOT'O THIIA:

OCHOBHBIX THIIOB KOHCTPYKIHH Oecnu-
JIOTHBIX aBHAIITMOHHBIX CUCTEM CMCIHIAaHHO-

OCYILIECTBJIATH MPEABAPU- MOPSAJOK TOATOTOBKM K JKCIUIyaTalluu
TETBHYIO U TIPEANOJIETHYIO | OSCIUIOTHOW  aBHAIIMOHHOW  CHCTEMBI

BO3JIYIIHBIX CY/IOB CMCIIIAH- | CTAHIMK BHEIIHEr0 IHJIOTa; IUIaHepa
HOTO THIIA. 0ecrUIOTHOTO BO3AYIIHOTO cyaHa ((ro3e-
JSDK, HECYIIIUE TIOBEPXHOCTH, IIACCH);
JBUTATENbHAs (CHUJIOBas) yCTaHOBKa Oec-
MWJIOTHOTO BO3IYIIHOTO CY/IHA;
0O0OPTOBOE IHEPTETHUECKOE 000PYIOBaHHE

OTBETOB B 00JIaCTH

TectupoBanue
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Kommerenimn

OCHOBHBIE TTOKa3aTeNIN OLEHKU
pe3yibTara

DopmbI U
METOJIbI OIICHKHU

(cuctema 3JeKTpOCHAOKECHHUS,

THJIPABIUYCCKAE M Ta30BbIC CHUCTEMBI,
CHIIOBBIE TIPUBO/IBI);

KOMIUIEKT O0pTOBOrO 000pyaoBaHus (pa-
JVOJIMHUS YIIPABIICHHUS, TTHIIOTAXHO-

HABUTAIMOHHBIA  KOMIUIEKC, CHCTEMa
00BEKTUBHOT'O KOHTPOJIA);

Ha3eMHbBIC KOMIUJICKCHI TPAHCIIOPTUPOB-
KM, oOecreueHusl B3JIETa, IOCATKU U
yIPaBICHUS TOJIETOM.

YMETb
OpPraHU30BbIBATh U OCYHIECTBISATH MOJIO-

TOBKY K OKCIUTyaTaliid OCECIUIOTHOMN
aBUAIIMOHHOM CHCTEMbl CMEIIAHHOI'O TH-
ma;

JlaGopaTopHas
pabora Ilpakrtu-
yeckas padora
DKCnepTHOE

HaOJIFOeHUE

HpaKTI/IquKI/If/'I OIIBIT B OpraHu3alvui H
OCYLICCTBJICHHUC

IMOATOTOBKM K J3KCILIyaTalluu OecruIoT-
HOM aBHaHHOHHOﬁ CHUCTEMBI CMCIIAHHOI'O
THIIA

[IpakTnueckas
pabora
DKCnepTHOE
HaOJI0IeHNE

1K 3.2 Opranu3oBbIBaTh U
OCYILECTBIATH IKCILTyaTa-
110 OECITMIIOTHBIX BO3TYII-
HBIX CYJIOB CMEIIaHHOTO TH-
1a, B TOM YHCJIE B 0COOBIX
YCIIOBUSAX M OCOOBIX Cllyya-
SX B IOJIETE

75% npaBUIBHBIX OTBETOB B 00JacTH
3HAHUS:

3aKOHOJIATEJIbHbIE U HOPMATHUBHBIE JO-
kyMeHTbl P® B obnactu skcryaTanuu
BAC;

MpaBWJIa U MOJIOXKEHHUS, Kacaroluecs: 00-
JafaTels CBUAETENIbCTBA BHEIIHETO MHUIIO-
TQ;

MpaBujia MOJIETOB, BBINOJIHEHUS MOJIETOB
B CETPETUPOBAHHOM U HECETPETUPOBAHHOM
BO3/1YIIIHOM IPOCTPAHCTBE;

MOPAJIOK TUIAHUPOBAHMSI MOJIETOB C yue-
TOM UX BUJOB M BBIINOJIHIEMBIX 3a/1a4;

COOTBETCTBYIOIIME  AKCIUTyaTallMOHHBIE
JTAaHHBIE W3 PYKOBOJCTBA MO JIETHOW 3KC-
IUTyaTallid WM JIPYroro CoJepiKaliero
3Ty UHGOPMAIUIO TOKYMEHTA;

BIIMSIHHSI YCTAHOBKH CHUCTEMBI (DYHKIIHO-
HaJbHOTO obopynoBaHus MIOJIE3HON
Harpy3Ku U IIEHTPOBKH Ha JIETHBIE Xapak-
TEPUCTUKH U HA MOBEICHUE TUCTAHIIMOHHO
MUIOTUPYEMOTO BO3AYIIHOIO CYAHA U aB-
TOHOMHOTO BO3AYIIHOTO CyAHA CMEIaH-
HOTO THIIA B TIOJIETE;

CBsI3b UeJoBeueckoro dakrtopa c 0Oe3-
OMACHOCTBIO TOJIETOB;

COOTBETCTBYIOILIUE MEPHI IPEAOCTOPOK-
HOCTHU U TIOPSIAOK JEUCTBUH B aBapHITHBIX
CUTYyaIUsAX, BKJIIOYasl JEHCTBUSA, MPEIpHU-
HUMAaeMble C LIeTbI0 00X0/a OMAacHBIX Me-
TEOYCJIOBUM, TYpOYJICHTHOCTH B cjele U
JIPYTUX OMACHBIX JJIsl OJIETA SIBJICHUN;

TectupoBanue
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Komrmereninu

OCHOBHBIE TTOKa3aTeNIN OLEHKU
pe3yibTara

DopmbI U
METOJIbI OIICHKHU

MOPSAIOK JEHUCTBUU MpH TOTEpPE paauo-
CBSI3U;

MTOJIOYKEHHSI

3aKOHOJATEIBHBIX U HOPMAaTHBHO MPaBO-
BBIX aKTOB B 00JIACTH

obecrieyeHus TPAHCIOPTHOMH
(aBHAIMOHHOI) 0€30ITaCHOCTH.

YMEHHUS

COCTaBJIATH MOJIETHBIE IIPOTPaMMBI C yde-
TOM OCOOCHHOCTEH  (PYHKIIMOHAIBHOTO
000pyI0BaHUs IOJIE3HOM HArpysku, ycTa-
HOBJICHHOTO Ha OECNMIOTHOM BO3AYIIHOM
Cy[lHE CMEIIAaHHOIO THIIA U XapaKTepa Ie-
PEBO3UMOr0 BHEILIHETO I'PY3a;

YIpaBJIATh OECIMIOTHBIM

BO3JYLIHBIM CYJJHOM CMELIAHHOTO THUIIA B
Ipelenax €ero SKCIUIyaTallMOHHBIX Orpa-
HUYCHHUH;

IPUMEHATh 3HaHUS B 00JIaCTH adpOHaBU-
raiuy;

IJIAHUPOBATh, MMOATOTABINBATE U BBIIOJI-
HATH MOJETHl Ha JAMCTAHLUMOHHO MUJIOTH-
PYEMOM BO3IyILIHOM CyJHE U aBTOHOMHOM
BO3/yILIIHOM CY/IHE CMEIIAHHOI'0 THIIa;

IIPUMEHEHUE OCHOB aBHALIMOHHOW METEO0-
poJIOTHH, TIOJIyYEHHUE M HCIOJIb30BaHUE
METEOPOJIOTUYECKON

MH(}OpMaLINY; UCTIOIB30BaTh

a’pOHABUTALIMOHHBIE KapThl; HCIOJbB30-
BaTh

a’pOHABUTALIMOHHYIO JOKYMEHTAIUIO.

MPAKTUYECKUI OTIBIT:

B IIJIJAHUPOBAHUE, MOATOTOBKU M BBIIOJI-
HEHUHU MOJIETOB Ha

JUCTAHIIMOHHO MWJIOTUPYEMOM BO3IYIII-
HOM CyJHE€ M aBTOHOMHOM BO31YyILIHOM
CyJIHE CMEILIaHHOTO THIIA;

B IIPUMEHEHUHM OCHOB aBMALIMOHHOW Me-
TEOPOJIOTUH, TOIYYEHHH M HCIIOJIb30Ba-
HUU METEOPOJIOTrNYECKON

nHpopManuu;

B MCIOJb30BAaHUM adPOHABUTALIMOHHBIX
KapT.

[IpakTnueckas
pabora

DKcnepTHoe

HaOmronenune

[IpakTnueckas
pabota

DKCcnepTHOE

HaOI0IeHNe

1K 3.3 OcymecTBIsITh
B3aMMO/ICHCTBHUE CO CITYXK-
Oamu OpraHU3aAINHA U
yIPaBICHUS BO3AYIIHBIM
JIBHKCHHUEM ITPU OpPTraHu3a-
IIUU ¥ BBITTOJIHEHUH TTOJIETOB
Y aBUAIIMOHHBIX paboT BO3-
TYIIHBIMH CyJJaMH CMEIIIaH-
HOTO THIIA

75% mnpaBWIBHBIX OTBETOB B 00JacTH
3HAHUS:

COOTBETCTBYIOIIMX TPABMII 0OOCTYyKHBa-
HUS BO3JIYLITHOTO JIBHXKEHHUS,

OCHOB aBHAIIMOHHOM AJIEKTPOCBSI3H, Ipa-
BWJI BEJCHUS PAHOCBA3U U (Ppa3eosoruu
NPUMEHHUTEIBHO K IOJIETaM MO TpaBUIIaM
BU3YQJIBHBIX IOJIETOB M IpaBHJIAM IIOJIe-
TOB 110 prOOpam

TectupoBanue
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Komrmereninu

OCHOBHBIE TTOKa3aTeNIN OLEHKU
pe3yibTara

DopmbI U
METOJIbI OIICHKHU

YMEHUS OCYLIECTBIAT

B3aMMOJICHCTBHE CO CIy)k0aMU OpraHu-
3allUd ¥ YIPaBIEHUS BO3IYIIHBIM JIBUXKE-
HUEM

JlaGopaTopHas
pabora IIpakTu-
yeckas padbora
DKCHepTHOE
HaOJIFO[eH1E

MIPAKTUYECKUH OIBIT B OCYLIECTBICHUU

B3aUMOJICHCTBHE CO CIIy)KOaMu

OpraHU3alyy U YIPAaBJICHUs BO31YLIHBIM
JBHKECHHUEM

[IpakTnueckas
pabora

DKcnepTHOoe

HaOJIFO[eH1E

I1K 3.4 CBOeBpeMEHHO BbI-
ABJIATH U YCTPAHATh HE3HA-
YUTEJbHbIE TEXHUUECKHE
HEUCIIPABHOCTHU MCIIOIHHU-
TEJIbHBIX MEXaHU3MOB U
YCTPOMCTB OECITMIIOTHBIX
BO3/YIIHBIX CYJIOB CMEIIaH-
HOTO THIIA

75% mnpaBWIBHBIX OTBETOB B 00JaCcTH
3HaHUS:

HOPMaTUBHO-TEXHUYECKOU

JOKYMEHTAIUH TI0 AKCIUTyaTaluu Oecnu-
JIOTHBIX aBUAIIMOHHBIX CHCTEM CMEIIaHHO-
r0 THIIa;

Ha3HAYEHUS W OCHOBHBIX JKCIUTyaTallH-
OHHO-TEXHUYECKUX XapaKTEPUCTHK, pelia-
eMBIX 33Ja4 JIUCTAHI[MOHHO IHUJIOTUPYE-
MBIX BO3IYIIHBIX CYJOB CMEIIAHHOTO TH-
Ma, CTAHIMU BHEIIHETO IHJIOTa, CHUCTEM
obOecrieyeHHUss TOJETOB M UX (YHKIHO-
HAJTBHBIX DJICMCHTOB;

MPAaBUJ TEXHUYECKOW DKCIUTyaTalluH -
CTaHIIMOHHO TMHJIOTUPYEMBIX BO3TyITHBIX
CYJIOB CMEIIAHHOTO THIIA, CTAHI[UM BHEII-
HETO THJIOTa, CUCTeM OOeCredeHHs MoJIie-
TOB H

X (YHKIIMOHAJIBHBIX JJIEMEHTOB; Ha3Ha-
YEeHMUsI, OCHOBHBIX

W3MEPUTEIIBHBIX TPUOOPOB U KOHTPOIIb-
HO-TIPOBEPOYHOI anmapaTypbl;

MPABWIT HATAJKA U3MEPHUTEIBHBIX MPUOO0-
POB M KOHTPOJHHO-IIPOBEPOYHON armapa-
TYpBI;

OCHOBHBIX TPaBWJI U MPOLETYp MpoBese-
HUS IPOBEPOK UCITPABHOCTH,

paboToCmoCcOOHOCTH M TOTOBHOCTH M-
CTaHIIMOHHO IMHJIOTHPYEMBIX BO3IYIIHBIX
CyJIOB CMEIIAaHHOTO THIIA,

CTAaHIIMM BHENIHETO TMJIOTa, CHCTEM
obecrneveHus MoJIeTOB U

X (DYHKIMOHAIBHBIX 3JIEMEHTOB K HC-
MOJIb30BAHUIO 110 HA3HAYCHUIO;

MIPOLIETYp TI0

MIPEeIYNPEkKACHUIO, BBISIBICHUIO U YCTpa-
HEHUIO TMPSAMBIX W KOCBCHHBIX IPHYUH
CHI)KCHMSI HAQJCKHOCTH JIMCTAHIIMOHHO
MUIOTUPYEMBIX BO3IYIIHBIX CYIOB CMeE-
[IIAHHOTO THMA, CTAHIIMM BHEIIHETO IH-
JI0Ta,

CHCTeM OO0ECIIeYCHHsT TIOJIETOB W  UX
(YHKIIMOHATLHBIX 3JIEMEHTOB.

TectupoBanue
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Kommerenimn

OCHOBHBIE TTOKa3aTeNIN OLEHKU
pe3yibTara

DopmbI U
METOJIbI OIICHKHU

YMCHHUS
OCYIIECTBIIATh TEXHUYECKYIO SKCILIyaTa-
U0 JMCTAHIIMOHHO MHJIOTHPYEMBIX BO3-
JYIIHBIX CYIOB CMEUIAHHOTO THIIA, CTaH-
LMK BHEIIHEro MHJIOTa, CUCTEM oOecreye-
HUS TOJICTOB M UX (PYHKIMOHAIBHBIX 3Jie-
MEHTOB; OCYIIECTBJIATh HAJIAJKy H3MEpPH-
TEJIbHBIX TPUOOPOB U
KOHTPOJIBHO-TIPOBEPOYHOM amnmapaTyphl;
MIPOBOJIUTH MPOBEPKY UCTIPABHOCTH,
paboTOCIIOCOOHOCTH W TOTOBHOCTH M-
CTaHIIMOHHO MUJIOTHPYEMBIX BO3IYIIHBIX
CYJIOB CMEIIAHHOTO THIIA, CTAHIIMH BHEIII-
HEro IMUJI0Ta, CUCTEM O0ECIICUCHHs IOJie-
TOB U WX (YHKIMOHAJIBHBIX 3JICMCHTOB,
BBIMOJIHATEH TPOLEIYPHI MO MPEIAYIPEIKIC-
HUIO, BBIABJICHHUIO M YCTPAHCHUIO MPSMbBIX
M KOCBEHHBIX IPHYUH CHIIKCHHUS HAICHK-
HOCTH  JINCTAHIIMOHHO  IMHJIOTHPYEMbIX
BO3AYIIHBIX CY/JIOB CMECIIAHHOTO THIIA,
CTAHIIMHM BHEIIHETO IHJIOTa, CUCTEM 00ec-
MICUCHUS TIOJICTOB U UX (YHKIIMOHAIBHBIX
3JICMCHTOB.

JlaGopaTopHas
pabora Ilpakrtu-
yeckas padora
DKcnepTHoe
HaOJIFO[eHUE

MPAKTUYECKUI OTBIT

M0 TEXHUYECKOW OSKCIUTyaTalluu JIHCTaH-
[IHOHHO THJIOTHPYEMBIX BO3AYIIHBIX CY-
JIOB CMEIIAHHOTO THUIIA, CTAHIIMHA BHEIIHE-
ro MUJIOTa, CHCTEM OOECTeueHHsl TOJIETOB
U X (QYHKIHMOHAJIBHBIX 3JIEMEHTOB; OCY-
MIECTBIISATh HATAJIKY U3MEPHUTEIBHBIX TPH-
O0poB 1

KOHTPOJIBHO-TIPOBEPOYHON anmapaTypsl;

0 MPOBE/ICHUIO TPOBEPOK UCTIPABHOCTH,
paboToCroCOOHOCTH W TOTOBHOCTH M-
CTaHIIMOHHO MUJIOTHPYEMBIX BO3IYIIHBIX
CYJIOB CMEIIAHHOTO THIIA, CTAHI[UM BHEIII-
HETO MWJIOTa, CHCTEM OOeCTieYeHHs MoJie-
TOB U WX (YHKIMOHAJIBHBIX 3JICMCHTOB,
BBITIOJTHEHUS TIPOIIEAYP MO TPEIyIpeKIe-
HUIO, BBISIBJICHUIO U

YCTPAHEHHUIO MPSIMBIX U KOCBEHHBIX TPH-
YMH CHUKCHUS HAJIC)KHOCTH JMCTAHIMOH-
HO MHJIOTHPYEMBIX BO3AYIIHBIX CYIO0B
CMCIIAHHOTO THUIIA, CTAHIIMH BHEIIHETO
MUJIOTA, CHCTEM 00ECIICUEHUS TT0JIETOB U

UX (QYHKIIMOHAILHBIX 3JICMEHTOB.

[IpakTnueckas
pabota

DKCcnepTHOE

HaOI0IeHNe

IIK 3.5 Bectu yuer cpoka
CITy)O0BbI, HApaOOTKH OOBEK-
TOB KCIUTyaTalluu, TPUIUH
OTKa30B, HEUCIIPABHOCTEU U
MOBPEXKACHUM OECIIIOTHBIX
BO3AYIIHBIX CYZIOB CMEIIaH-

75% TpaBUIBHBIX OTBETOB B 00JacTH
3HAHUS:

MOpsASIKAa BeJeHUsT yuéTa CpoKa CITYXOBbI,
HapabOTKH OOBEKTOB IKCILTyaTalluH, MPH-
YUH OTKa30B, HEUCIPABHOCTEN W IOBpe-
JKIeHun

TectupoBanue
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Komrmereninu

OCHOBHBIE TTOKa3aTeNIN OLEHKU
pe3yibTara

DopmbI U
METOJIbI OIICHKHU

HOro THIia

OECIUIOTHBIX BO3OYHIHBIX CYJOB CMEC-
HIaHHOI'O THUIIa

YMEHUS
BeZICHHE yuéTa CpoKa CIy»KObI, HapaboT-
KU O0BEKTOB AKCILTyaTALWH, IPHYMH OTKa-

JlaboparopHas
pab6ora [IpakTu-
yeckas pabora

30B, HEHCIPABHOCTEM W MOBPEKIACHUN
OECIUIIOTHBIX BO3IYIIHBIX CYAOB CMe€ JkeneprHoe
yi Y Habnronenue
IAHHOTO TUMA
MIPAKTUYECKHUH OIBIT
10 BEACHUIO y4€Ta CpoKa CIIyXObl, Hapa- [IpakTnueckas
OOTKM OOBEKTOB JKCIUTyaTalldu, MPUYHUH pabora
OTKa30B, HEUCIIPABHOCTEW U MTOBPEKICHUN DKcnepTHOE
OECMUIIOTHBIX BO3AYIIHBIX CYIOB CMe- Ha0II0IeHNe
IAaHHOTO THUMA
75% mpaBUIBHBIX OTBETOB B 00JacTH
3HAHUA:
N TectupoBanue
B MCIOJIb30BAaHUU a3pPOHABUTALMOHHOU
I1K 3.6 Bemonusars Tpedo-
JIOKYMEHTAIUU
BAaHMS BO3YIIHOTO 3aKOHO-
yYMEHUS JlaboparopHas

nareinscTBa Poccuiickoi
®denepauun, a TAKKE PyKO-
BOJCTB (MHCTPYKIUI) 11O

MIPUMEHSTh 3HaHUS B 00JIaCTU a’dpOHABU-
raiuu

pabora IlpakrTu-
yeckas padora

DKcnepTHOe
JKCIUTyaTaluu OeCIoT-
HaOJIFOIeHUE
HBIX BO3/YIIHBIX CY/I0B "
MIPAKTUICCKUIA OIBIT
CMEIIIAHHOTO THITA U PYKO-
MpaBWJia MOJIETOB, BBHIMOJIHEHHS IMOJIETOB [TpakTudeckast
BOJISIIIIMX OTPACIEBBIX J10-
KYMEHTOB B CETPETHPOBAHHOM U HECETPETUPOBAHHOM pabota
BO3/yIITHOM IIPOCTPAHCTBE; DKcnepTHoe
MOPSJIOK TUTAHUPOBAHMSI TTOJIETOB C yde- HaOJI0IeHNE
TOM MX BUJIOB U BBIMIOJHSIEMBIX 3a/1a4;
75% mnpaBWIBHBIX OTBETOB B 00JacTH
3HAHUSA:
OpraHM3aIi TPAHCTIOPTHPOBKA U Xpa- TectupoBanue
HEHUS OECHHUIIOTHBIX BO3AYIIHBIX CYJOB
CMEIIAHHOTO THITA
[1K 3.7 Opranu3oBbiBaTh 1
YMEHHUS JlaboparopHas

OCYIIIECTBISATH TPAHCIIOPTH-
POBKY U XpaHEeHHE OecIu-
JIOTHBIX BO3YIIHBIX CYIOB
CMEIIIaHHOTO THIIA.

OpPraHHU30BbLIBATE U OCYHICCTBJIATEL TPaHC-
MNOPTUPOBKY U XPaHCHUC OCCITUIIOTHBIX

pabota IIpaktu-
yeckas pabora

BO3/IYIITHBIX CYJOB CMEIIaHHOTO THTIA DKcrepTHOe
HaOJII0ICHUE
MIPAKTUYECKUI OMBIT [TpakTuueckas
OpraHHW3aIi TPAHCTIOPTHPOBKA W Xpa- pabora
HEHUS OECHHUIIOTHBIX BO3AYIIHBIX CYJOB DKcrepTHOe
CMEINIaHHOTO THUIA HaOJIIoIeHHE

OO0mme TpeOOBAHMSA K OPraHM3alUM Y4eOHON U NPOM3BOCTBEHHONH NPAKTHKH

[IpoxoxxaeHne y4eOHONH W MPOU3BOACTBEHHON NPAKTHKU OCYIIECTBISETCS B COOTBETCTBHUH C
y4eOHOM IIaHOM M0 crienraibHOCTH 25.02.08 Dkcermmyaramnus OECIUIOTHBIX aBHAITMOHHBIX CUCTEM M Ka-
JICHJAPHBIM TPapUKOM.
[TpoxoxaeHno yaeOHOM U MPOU3BOICTBEHHONW MPAKTHUKH MPEAIIECTBYET 00s3aTEIHbHOE N3YUCHUE
Y4eOHBIX MTHUCHIUIUIMNH TEXHHYECKAass MEXaHHMKa, DJIEKTPOTEXHUKA U DJIEKTPOHUKA, OCHOBBI a3pOJMHAMUKH,
JTUHAMUKY T10JIETa U JIETHO-TEXHUUYECKUE XapaKTEPUCTUKN OSCIUIOTHBIX BO3IYIIHBIX CYI0B, OCHOBBI aB-
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TOMATHKU M aBTOMAaTHYECKOTO yIpaBJieHus U Ap., a Takke MK Jucmanyuonnoe nunomuposanue bec-
NUTOMHBIX 800YUIHBIX CYO08 CMEUWAHHO20 MUNA, MYIbMUKONMEPOS U KOHBEPMONIAHO8 (C 8ePMUKAILHBIM
6371eMOM U NOCAOKOLL), obecneyueHue He30nacHoCmu noiemos.

OO6miee pyKOBOACTBO NMPAKTUKOW OCYIIECTBIISACT 3aBeayronIuii otacieHrneM. OTBETCTBEHHBIH 3a
OpPTaHM3AINIO MPAKTUKH YTBEPKIACT OOIIHI TUTaH €€ MPOBEACHUS, 00SCTIEYNBACT KOHTPOIbh TPOBEICHHIS
CO CTOPOHBI PYKOBOJHWTEJCH, OPraHU3yeT U MPOBOJUT WHCTPYKTUBHOE COBEIIAHHME C PYKOBOJUTEIISIMHU
MPAKTUKH, 000011aeT HHPOPMAITHIO MO ATTECTAIMH CTYICHTOB, TOTOBUT OTYET IO HTOTaM MTPAKTHKH.

[IpakTKa OCYIIECTBISETCS HAa OCHOBE JOTOBOPOB MEXIY OOpa3oBaTEIbHBIM YUYPEKICHHUEM U
NPEANPUITUSIMU, B COOTBETCTBUU C KOTOPBIMHM TOCJIEIHUE MPEAOCTABISIOT MECTa JUIsl MPOXOKIACHUS
npakTuku. KOHCYIbTHPOBaHKWE IO BBIMIOJHEHUIO 3a/IaHUH, KOHTPOJIb TOCEHIEHUS MECT MPOU3BOJICTBEH-
HOM MPaKTUKU, TPOBEPKA OTUYETOB MO UTOTaM MPAKTUKU U BBICTABIIEHHE OILIEHOK OCYIIECTBIISETCS PYKO-
BOJIUTEJIEM NMPAKTUKHU OT OVY.

OpranuzaiinoHHOe COOpaHHe MPOBOJUTCS C IIETBI0 O3HAKOMJICHHSI OOYYAIOUIUXCS C IMPUKA30M,
CpPOKaMH MPAKTHKH, MOPSAKOM OpraHU3aIluu padoThl BO BpeMs IIPAKTUKH B OpTaHU3aIid, 0(hOPMIICHUEM
HEOOXOAMMOM TOKYMEHTAIMH, MPAaBIIAMH TEXHUKHU O€30ITaCHOCTH, PACIIOPSAKOM JIHS, BUJIAMU U CPOKa-
MM OTYETHOCTH H T.II.

B npornecce npoxoxaeHus: yueOHOM U MPOU3BOJACTBEHHON MPAKTUKH MPOBOJUTCS KOHTPOJb BbI-
MOJTHEHUS 33JJaHUIl CO CTOPOHBI PYKOBOJAUTENS MPAKTHKH, YTO MOATBEPHKAAETCS MOJANUCHIO B JHEBHUKE
M0 MPOXOXKACHUIO MPAaKTUKU. C 3TOU IENbI0 KaXIbIM PYKOBOJIUTEIEM YCTAHABIMBAIOTCS YaChl KOHCYJIb-
taiuil. ['paduk npoBeaeHNs] KOHCYIbTAUMNA AOBOAMUTCS J0 CBEIEHUS OOYYArOIIMXCS Ha OpPraHu3aldoOH-
HOM COOpaHuH.

C menpio OKazaHUs MOMOIIM OOYYArOUIMMCS B BBIMOJHEHHH 3aJaHUl U O0(OpMIECHUH OTYETA TIO
MpaKTUKE pa3palaThIBAIOTCS METOAUYECKHE PEKOMEHIAIMU 10 MPOXOXKICHHUIO IMPAKTUKH, B KOTOPBIX
OTIPENICTISAIOTCS eI U 3a7a4d, KOHKPETHOE COoJepKaHuEe, OCOOCHHOCTH OPTaHM3alldd U TOPSI0K IPO-
XOXKJICHHSI TTPOU3BOJICTBEHHOW MPAKTUKU CTYIACHTAMHM, a TaKXKe COJEpKAT TPeOOBaHUS 1O MOATOTOBKE
OTYEeTa O MPAKTHUKE.

[lepen mpoxokIeHHEM TPAKTUKH OOYYAIOIIHECs] 00€CIeUnBAIOTCA COOTBETCTBYIOIUMHA METO M-
YEeCKUMH pekoMeHAausIMu. OTBETCTBEHHOCTh 3a HAIMYUE METOANYECKUX pekoMeHaanuii no IIM Bozna-
raeTcsi Ha METOJIUCTA 10 CIEIUATbHOCTH/OTBETCTBEHHOTO 32 MOJTYJIb.

[Ipu BBIMIOJIHEHUH 3aJJaHUN TIPAKTUKU MPOBOJATCA KaK TPYIIOBBIE, TaK U UHIWBHUAYyaJIbHbIE KOH-
CyJIbTaIUH.

5. OHEHOYHBIE CPEACTBA JJIsA HPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH ¥ TIPOMEXKYTOUYHOM ATTECTAIIAM

5.1. Kputepuu oneHKH yCTHOrO ONpoca

Ornenka Kpurepun
BBICTaBJIIETCSl 00yUaloIeMycs, €ClId OH YEeTKO BBIPa)KaeT CBOIO TOUKY 3pe-
«OTIMYHO HUS TI0 pacCMaTPUBAaEMBIM BOIIPOCAM, IPUBO/ISI COOTBETCTBYIOIIHE TIPUMeE-
pHl

BBICTABJISIETCS 00yUYaIOIMIEMYCsl, €CJIA OH JIOMYCKAET OTACIIbHBIC IMOTPEITHO-
CTH B OTBETE

BBICTABJISIETCS OOYYAIOIIEMYCsl, €CIT OH OOHApYXKUBAeT MPOOENbl B 3HAHU-
SIX OCHOBHOT'O Y4€0OHO-TIPOTPAMMHOT0 MaTepuaia

BBICTABJISIETCS OOYYaroIeMycsl, €CId OH OOHApy)KHMBAaeT CYIIECTBCHHBIC
npoOenbl B 3HAHUSX OCHOBHBIX TOJIOKEHUH YUEOHOW MUCITUTUIMHBI, He-
«HEYAOBJIIETBOPUTEIBHO» | YMEHHUE C IOMOIIBIO MIPENOAABATEIS MTOJIYUYUTh NIPABUIIBHOE PELIEHUE KOH-
KPETHOM MPaKTUYECKON 3a/1a4d U3 YHCIIa MPEyCMOTPEHHBIX pabodeit mpo-
rpaMMOi y4eOHOM THCITUTUTMHBI

«XOpOILLIO»

«KYHAOBJICTBOPUTEIIEHO»

5.2. Kpurepuu onieHKN NPAKTHYECKHUX 3aJaHU
OneHka \ Kpurepun
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3auTeHo

[IpakTuueckoe 3aaHue BBHIMOJIHEHO BEPHO, B MOJHOM OOBEME, MPOBEICH
MPaBUJIbHBIN aHaIu3, CAEJaHbl apryMEHTHpPOBaHHbIE BbIBOABL. [IposiBieH
TBOPYECKUN MOJXOA U JEMOHCTpAIMs PAllMOHAIBHBIX CIIOCOOOB PELICHUS
KOHKpeTHBIX 3aAadu. OOydaromuiicss JaeT OTBEThl Ha JIOMOJIHUTEIbHBIE BO-
IIPOCHI.

He 3aureno

HpaKTI/I‘IGCKOC 3aaHuC BBIIIOJJHCHO, HO a0COJIFOTHO HCBCPHO. I[OHYH.ICHBI
CYIICCTBCHHBIC OI_HI/I6KI/I, HCIIPAaBJIACMBIC C HeHOCpeHCTBeHHOfI IIOMOIIBIO
npernoaaBaTeiis.

5.3. Kputepun onieHKH 3K3aMeHa 110 MOYJI10

OueHka, ypoBeHb
JOCTHKEHUSI KOMIIETCHIINI

Onucanue KpUTepyueB

OTan4HO, BRICOKUI

OOyuaromuiics mokasa MoJHbIE U TIIyOOKHE 3HAHUS MPOTPaMMHOIO Ma-
Tepuaya, JOTUYHO U apryMEHTUPOBAHO OTBETHJI HA BCE BOIPOCHI IK3aMe-
HAI[MOHHOTO OuIieTa, a TaKKe Ha JOMOJHUTEIbHBIE BOMPOCHI, CIOCOOEH
CaMOCTOSITENILHO PEeIIaTh CIOXKHBIC 3aJa4l JUCITUILINHBI

Xopo1o, MpOABUHYTHIN

OOGyuaromuiicsi TBEp0 3HACT MPOTPAMMHBIN MaTepuai, FPaMOTHO €Tr0 U3-
JlaraeT, He JIOMYCKaeT CYIIECTBCHHBIX HETOUHOCTEH B OTBETE, JOCTATOYHO
MOJTHO OTBETWJI Ha BOTPOCHI SK3aMEHAIIMOHHOTO OWMJIETa U JOMOJHUTEIb-
HBIC BOIIPOCHI, CIIOCOOCH CaMOCTOSITEIBHO pEIIaTh CTaHAAPTHHIC 3aJlauu
JTUCIUTUTAHBI

Y 10BIIETBOPUTEIIBHO,
MOPOTOBBIA

OOyuaromuiics oka3aj 3HaHHE TOJIBKO OCHOB IPOrPaMMHOIO MaTepuana,
YCBOUJI €T0 MOBEPXHOCTHO, HO HE JOIMYCKaJ I'pyObIX OMIMOOK WM HETOY-
HocTell, TpeOyeT HaBOJAIIMX BOIIPOCOB Ul MPABUJIBHOI'O OTBETA, HE OT-
BETHJI HA JIOTIOJTHUTENIbHBIE BOIIPOCHI, CIOCOOEH peliaTh CTaHIapTHBIC 3a-
T4yl TUCLUIIMHBI C TOMOILBIO ITPEIo1aBaTeNs

HeynosnerBopurenbHo,
KOMIIETEHIIMS HE OCBOEHA

OOyuaromuiics He 3HA€T OCHOB IPOTPAMMHOIO MaTepuaia, JOIMYyCKaeT
rpyOble omMOKHM B OTBETE, HE CIIOCOOEH pellaTh CTaHJapTHBIE 3a/lauu
AUCHUIIIIUHBI JaXXE C MTOMOIIBIO MMPETIoaaBaTCIsd

5.4. OueHo4HbIe CpeACTBA ISl MPOBeAeHHs TeKYLEero KOHTPOJIsl ycneBaeMoCTH

©oooNOORr DR

[ S S T
W N PO

5.4.1. TecToBbIe 3aJaHUA

JlaTh onpeaeJieHue CJIeIYHIIHM TePMHUHAM

BITJIA, u uX BHIBI;
Perynsrop 060poToB;
OTnrymne KOJIeKTOPHOTO OT O€3KOJIEKTOPHOTO ABUTATENS;
OCHOBHBIE 3JIEMEHTHI IPOHA;
Uto Takoe NoJIETHBIN KOHTPOJUIED;
3a uro oTBeyaet rospy.sleep;
3a uro oreuaet land();
[Tar npomnenepa;
3a 4TO OTBEYAeT MOJIETHBIH KOHTPOJIED;
. Kax co3nath u 3amyctuth ¢aiin B python;
. PesxnMBbl OJI€TOB KBAIpaKkoNTpea;
. 3a yro orBeuaet Arduino IDE;
. Pexxum nonera Acro;
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
o7.
58.
59.

Pexunm nonera Position;

Pexunm nonera Stabilize;

3a uyto orBeuaer take off;

OTHOCHTENBHO Yero JIETAaeT KBaApaKonTep ¢ MOMoLIbI0 «body»;
OTHOCHTENBHO Yero JIETAaeT KBaIPaKONTEP C MOMOIIBIO «aruco_mapy;
BILIA, 1 ux BupbI;

OcHOBHBIE 3JI€MEHTHI KBaAPAKOITEPA;

Optical flow;

Kaxk co3nars 00bekT B cumynsarope Gazebo;

Kak otpeaktupoBath napamerpbl 00bekTa B cumysisitope Gazebo;
Kaxko# myTsb K mamnke aruco.pose

Kakoii myTs k mamnke aruco.launch;

Kakoii myTh k manke clover.pose;

3a uto otBeyaert land();

Kak co3nats u 3amyctuTh (aitn B python;

Perynsrop 060poToB;

OTnu4re KOJIEeTTOPHOTO OT 0€3KOJIEKTOPHOTO JABUTATEIIs;
QGroundControl,

Betaflight;

D deKTrI CBETOIMOTHO JICHTHI;

Kak crenath peskuM CBETOIUOTHOM JICHTHI «rainbow;
OTHOCHTEJBHO Yero JIETaeT KBaIPaKONTEP C MOMOIIbI0 «body»;
Arduino IDE;

Raspberry Pi;

Visual Studio;

3a 4TO OTBEYAeT MOJIETHBIM KOHTPOJIEP;

[ITar nponenepa;

Kak nate paspenieHne Ha UCTIOJb30BaHUE CBETOIMOIHOMN JICHTHI,
Kak nate pasperenue Ha ucrnosb3oanue optical fow;

Yro ob6o3Hauaer def;

Kakas xomaHga oTBe4aeT 3a mepMelieHre JpoHa B TPOCTPAHCTBE;
Kakas komaH1a oTBe4aeT 3a 0ToOpaXkaeHue BBICOTHI KBapaKornTepa ¢ momoripto optical
flow;

3a uro orBeuaet land();

Pexxum monera Acro;

3a uro orBeuaer take off;

3a 9TO OTBEYAET MOJICTHBIA KOHTPOJIEP;

Pexum nonera Stabilize;

3a 4To OTBEYaeT KOOPAUHATA X OTHOCUTEIHHO KapThl MAPKEPOB;
3a 4To OTBEYaeT KOOPAUHATA Y OTHOCUTEIBHO KapThl MAPKEPOB;
3a 4To 0OTBEYaeT KOOPAUHATA Z OTHOCUTEIHLHO KapThl MAPKEPOB;
Kakoii myTs k marnke aruco.launch;

Kak naTh paspelienre Ha UCIOIb30BaHUS 0JI0YHOTO IPOrpPaMUpPOBAHUS;
QGroundControl;

Kaxk co3nate u 3amyctuTth ¢aiin B python;

Betaflight;

OCHOBHBIE 3JIEMEHTHI IPOHA;
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60. OTHOCUTENBHO Yero JIETaeT KBAIPAKOIITEDP C MOMOIIBIO «aruco _map.
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IK3aMeH

[IM.03 JucTaHIMOHHOE MUJIOTUPOBAHUE OECITMIIOTHBIX BO3IYIIHBIX CYJJOB CMEIIAHHOTO THUIIA
cnenuaabHOCTh 25.02.08 «OkcruryaTarus OECITUIOTHBIX aBUAITMOHHBIX CUCTEM)

OneHOYHBIN JTUCT UCTIBITYEMOIO

®.1.0.
KOMITETEHTHOCTHO-OPUEHTUPOBAHHOE 3AJIAHUE No
Ne Kpurepuii ouenkn bana DkcneprHas
n/n OLICHKA
1 2.1.1. BemoaHUTh HACTPOUKY CUMYJISITOPHOM CPEJIbl JIsl BBITIOJIHE- 4
HUS 3aJ]aHNS;
2 [2.1.2. HacTpouTb KapTy MapKepoB; 6
3 2.1.2. 3arpy3uTh KapTy MapKepoB B CUMYJISITOPHYIO CPENY. 4
4 2.2.1 BpInogHUTh HACTPOMKY KBaJIPOKOIITEPA, 2
5 [2.2.2.Hactpouts onpenenenue Aruco MmapkepoB sl KBaIpOKOITEPA. 4
6 2.3.1.HacTpouTth KBaAPOKOMITEP AJIS UCIIOIB30BAHUS OJIOYHOTO 2
MPOrpaMMHUPOBAHHUSL.
7 [2.3.2.HacTpouTbh CBETOIMOAHYIO JICHTY JIJIsl €€ UCIIOJIb30BAHUSI. 6
8 [2.4.1.HacrpouTts optical Flow mis ero ucmons3oBanus; 4
9 [2.5.1.Co3nmath nosieTHOE 3aaHKs HAa ocHOBE T3; 4
10 [2.6.1.IIponsBecTH 3ammyCK CUMYJISILIMU M BBITIOJHUTH aBTOHOMHOE 3a- 10
naHue;
Hroro 46
HaOpaHnHble 6a/1J1b1 YpoBeHb 0CBOCHHS
36-46 [1K 2.1-2.6 ocBoensl ¢ ouenkoit OTJIMYHO
20-35 [1K 2.1-2.6 ocBoensl ¢ onenkoit XOPOIIIO
10-19 [1K 2.1-2.6 ocBoensl ¢ onenkoi Y IOBJIETBOPUTEJIBHO
0-9 [1K 2.1-2.6 "He ocBoensl, orienka HEY JIOBJIETBOPUTEJIbHO
IIM ocBo€H ¢ OLEeHKOM1 /HE OCBOEH
JKcnepT
IOJAIHUCH N.0. ®amunus
20 T
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JK3aMeH
[TM.03 JIucTaHIIMOHHOE MIUJIOTUPOBAHKUE OECIMIIOTHBIX BO3IYIIHBIX CYJJOB CMEIIAHHOTO THIIA
cneruanbHOCTh 25.02.08 «OxcruryaTarys 0eCIUIOTHBIX aBUAIMOHHBIX CUCTEM)

HNucTpykuus ajst uenbityemMoro (o0y4aromerocsi)

BHuMarenbHO IpounTaANTE 331aHUE, 3aTEM IIPUCTYNANTE K €TI0 BBIIIOJHEHHIO.
Bpewms BbinonHeHus 3aaanus — 3 Jaca.

Bbl HE MOkeTe 00IIaThCs C IPYTUMH UCTIBITYEMBIMH.

Br1 HE MOKETE HapyIIaTh JUCLMUIUIUHY.

Pazpemaercs ucnonbs3oBaTh pecypcbl UHTEPHET AJIs1 BBIOJHEHUS 3 JaHUM.
BrImiotHUB 3a/1aHue, IPEICTaBbTE PE3yIbTaThl pa0OTHl KOMUCCHH JIJIsi OLICHUBAHMUS.

Ecnu Bbl He BBIIOJHWIN 3a/laHUE B YCTAHOBJIEHHOE BpeMs, TO OHO Oy/I€T OLIEHUBAThCS B TOM BHJIE, B
KOTOpPOM OyJIeT TOTOBO K ’TOMY BPEMEHHU.

Nook~wdE

DK3aMeH

[IM.03 JlucTaHIIMOHHOE MUIOTUPOBAHKUE OECIIIIOTHBIX BO3IYIIHBIX CY/I0B
CMEIIaHHOTO THUIIA

cnenuaabHOCTh 25.02.08 «JkcmtyaTaius 0€CUIOTHBIX aBUAIIMOHHBIX CUCTEM)

HNHcTpyKuus AJ1s1 OleHIIMKA/IKCNepTa

1. O3HaKOMBTECH C 33JJaHUSIMU TSI UCIIBITYEMBIX (00y4aroImuxcs), OEHUBAEMbIMU KOMIIETEHIIUSIMU U
IIOKA3aTeJIsIMU OLIEHKH.

2. O3HaKOMbTECh ¢ OJaHKAMH JUIS KaXKJI0ro 3aJaHus;

3. [IpoBepbTe BBINOJIHEHHOE 3a/1aHNE B COOTBETCTBUH C O1aHKOM o1leHKH. [Ipy BricTaBiIeHHM 0aioB

MOXKET OBITh BBICTaBJICH Oan 0 uiu TOT, KOTOpLIP’I YKa3aH B OICHOYHOM JIUCTEC 10 KAXKAOMY KPUTCPUILO.
4. IlocTaBbTe BHU3Y OnaHKa JaTy U NMOoAINMCH.
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Hpuioxenne 1

JIner meprnoanvecKux NpoBepok padoyeii NporpaMmmsbl

H I/IH(l)OpMaIII/IH 0 BHECEHHBIX U3BMCHCHUAX

JIOMKHOCTHOE JIUIIO,
MIPOBOJIUBIIIEE TTPO-

[TorpebHOCTH
B KOPPEKTHPOBKE

WNudopmaniys o0 BHECEHHBIX

ara Ka3aHHUEM COOTBET-
Bepky: ©.1.0., A Y M3MEHEHUAX
CTBYIOIIMX Pa3/IeNIOB
JOJDKHOCTh .
paboueii mporpaMmbl
IIpencenarens HUK- [IpoTokon Ha CxoppeKkTHpOBaH MepeueHb
JIOBOI KOMUCCHH TIO Nel or m3.1 JIOKYMEHTOB, ITOJITBEPIKIAL0-
CIELUATbHOCTH 29.08.2025 | PabGouas mporpamMma | IIUX HAJTUYHUE/TIPABO UCIIOJIb-
25.02.08 T. aKTyalu3upoBaHa 30BaHMS ITUGPOBBIX (JICK-
Memkosa C.C. s 2025-2026

WL

yueOHOro roja

TPOHHBIX) OnbmmoTek, ObC

26




		2025-12-09T11:32:57+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ВОРОНЕЖСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ ИМЕНИ ИМПЕРАТОРА ПЕТРА I"




