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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

K ocHoBHBIM 1ensiM ocBoeHus aucuuiuinHbl «TexHonorun BAC mpu
MPOEKTUPOBAHUM, CTPOUTEIBCTBE U dKCcILTyaTanuu BCM» cliietyeT oTHECTH:

- (opmMupoBaHMEe TpEACTAaBICHUS O CYHIECTBYIONIUX  OCCIMIOTHBIX
ABHAIIMOHHBIX CHUCTEMAaxXx M TEXHUYECKUX CPEACTBAX, NPUMEHSEMBIX HA BCEX
CTaOusAX JKU3HEHHOIO IMKJIA KEJIE3HOJOPOKHOIO IIyTH BBICOKOCKOPOCTHBIX
MarucTpayiei;

- (¢opMHpOBaHME 3HAHUW M HABBIKOB HUcCHoOJib30oBaHUsT BAC s perieHus
WHXCHEPHBIX 3a/1a4 MPHU CTPOUTENICTBE U SKCILTyaTAllUH KEIE3HOAOPOKHOTO ITYTH
BBICOKOCKOPOCTHBIX ~ MAarucTpajie, B  MPOU3BOJCTBEHHO-TEXHOJIOTUYECKOU,
MMPOEKTHO-U3BICKATENBCKOM,  OPraHU3allMOHHO-YIPABICHYECKOM W HAYYHO-
HCCIIEI0BATEIILCKON IEATEIIFHOCTH B 3TOM 00JIaCTH;

- (hoopMHpOBaHKE 3HAHUN W HABBIKOB MPUMEHEHUS MH(DOpMAIUH, MOTYyIECHHOM
nocpeacTBoM npumeHeHns: bAC, B TOM yucie ¢ BO3MOXHOCTbIO MHTETPALMH B
reoruH(OpMaIMOHHBIE CUCTEMBI;

- W3y4Y€HHWE COBPEMEHHBIX JOCTHKEHUW M HAy4YHBIX 3aJad B OO0JacTH
ucnoJib3oBanua bAC B Hame cTpase.

K ocHOBHBIM 3amadyam ocBoeHusa aucuuruiMHbl «TexHomoruu BAC npu
IIPOEKTUPOBAHNH, CTPOUTEILCTBE U dKCILTyaTaunu BCM» ciienyer oTHeCTH:

- U3y4YEHHE OCHOBHBIX CYIIECTBYIOMINX OCCIUIOTHBIX aBUAIMOHHBIX CUCTEM U
COINYTCTBYIOIIUX TEXHUYECKUX CPEIACTB, NPUMEHSEMBIX B CTPOUTEIBCTBE W
AKCILTyaTaluu;

- UW3y4YeHHWE HOPMATUBHO-TIpaBOBOM 0a3pl mo mpumeHeHuto BAC Ha
TPAHCIIOPTHBIX 00BEKTAX;

- O3HAKOMJICHME C METOJAAMU XPAHEHUS, ApXHWBALMU W 3alIUTHI JTAHHBIX,
nonydeHHbIX ¢ BIIJTA;

- OBJIAJICHUE TEOPETUYECKUMU W TNPAKTUYECKUMH METOAAMU YIIPABJICHUS
OeCIIOTHBIMY aBUAITMOHHBIMUA CUCTEMAaMH;

- (opmupoBaHHMe BIAJECHUN METOJaMU U CIOCOO0AMH  MPUMEHEHHUS
nHpopmaruu, TmoaydyaemMor ¢ mnomompbio BAC, s pemieHms  3amad
MIPOEKTUPOBAHMS, CTPOUTENIBCTBA U dKcIuTyatauuu BCM;

- MOJy4YeHUe MpelcTaBiieHus o cnocobax npumeHeHus BAC u nomydyaemoit
uHpopMaruu ISl 3aja4  yOpaBJEHUS, Te0JE3UH, DSKOJOTHH, MOHUTOPUHTA
UHPPACTPYKTYpHI, co3AaHus HUPPOBBIX MOJEJECH, aBTOMATU3AIMA CTPOUTEIBHBIX
ITPOLIECCOB U T.IL;

- (hopMupoBaHHE YMEHUU CIHEIUATN3UPOBAHHOE MPOTPaAaMMHOE OOeCcrieYeHHe
JUISl aHaJM3a JaHHBIX, ToTy4aeMbIx ¢ momoibio BAC.

2. Ilnanupyemsble pe3ynbTaThl 00y4eHHs 110 AUCHUIUTHHE (MOJYJIIO).



[lepeuenr ¢GopMupyeMBbIX pe3yJdbTaTOB OCBOCHHS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 110 AUCLUILUIUHE (MOIYIIIO):

IIK-13 - CoocobeHn oOpraHu30BBIBaTH M PYKOBOJAWUTH pabOTaMu 110
crpoutenscTBy BCM ¢ npuMeneHnemM nu@poBbIX TEXHOIOTHH;

IIK-14 - Cnooco0GeH BBIMONHATh MOHHTOPHHT HH(pacTpykTypsl BCM
KOOPJMHATHBIMU METOJIaMH, U aHAJIU3UPOBATh PE3yJIbTaThl MOHUTOPHHTIA.

OOydenne 1O JUCHUIUIMHE (MOAYNIO) TMpEAIoiaraeT, 4Yro TO €ro
pe3yibTatam oOyJaromuics OyieT:

3HaTh:

- 3aKOHOJATEJbHbIE W HOpMaTUBHbIE JOKyMeHThl P® B o0nactu
skcruryatauuu bAC;

- TIpaBUJIa U TOJIOKEHUS, Kacaroluecs o0aaaTelis CBUIETEIbCTBA BHEITHETO
MAJIOTA;

- MpaBuja TIOJIETOB, BBINOJHEHUS TIOJIETOB B CETPETMPOBAHHOM U
HECETrperupOBaHHOM BO3AYIIHOM MIPOCTPAHCTBE;

- TOPSIIOK TIJIAHUPOBAHMS TOJETOB C YUYETOM HMX BHUJOB U BBIMOJIHSIEMBIX
3a/1ay;

- MPUHLMIBI BHIOOpA, aHAM3a M CHUCTEMATH3allMd UCXOJHBIX JaHHBIX MPHU
MPOEKTUPOBAHUU ¢ TpumeHeHnueM bITIA;

- amnmapaTHO-TIporpaMMHYK0  0a3y  COBPEMEHHOM  HW3BICKATEIIbCKOM,
CTPOUTEIBHOM M DKIUTYyaTallMOHHOW JESITEIbHOCTH B 00JIACTU BBICKOPOCTHBIX
YKEJIE3HOIOPOKHBIX Marucrpaiei ¢ ucnonb3zoBanueM bAC;

- MOJIOKCHUSI 3aKOHOJATENIbHBIX U HOPMATUBHO MPaBOBBIX aKTOB B 00JacTH
oOecrieyeHus: TPaHCHOPTHOM 0€30MacHOCTH.

Ymern:

- OCYUIECTBJIATh cOOp M CHCTEMaTH3alMI0 MCXOJHON MH(OpMalMK Ha 3Tarne
OPEIIpPOEKTHbIX paboT, OLIEHUBAThb BO3MOXKHBIE TPOEKTHBIE pELICHUs Npu
pa3paboTKe MpOEKTa  BBICOKOCKOPOCTHOTO  JKEJIE3HOJOPOKHOTO  NIYTH €
ncnonb3oBannem BAC;

- BbIOMpaTh M CHUCTEMATH3UPOBATh MHGOPMALMIO MPU cOOpe MAHHBIX IS
BBITIOJIHEHUSI MEPOIIPUATUI IO CTPOUTENBCTBY U IKIUTyaTalluH BHICOKOCKOPOCTHOTO
YKEJIE3HOIOPOKHOTO MyTH ¢ mpuMeHeHneM bAC;

- COCTaBJIsITh  MOJETHBIE NPOrpaMMbl €  Y4eTOM  OCOOEHHOCTEH
(GYHKIIMOHAIBHOTO 00OPYAOBaHMS TOJE3HOW Harpy3kd, YCTaHOBJIEHHOIO Ha
O€CIUIOTHOM BO3AYIIHOM CYJHE CaMOJIETHOTO THIA M XapaKTepa MepeBO3UMOTO
BHEILIHETO IPy3a;

- YOpaBisATh OECHHJIOTHBIM BO3JIYIIHBIM CYJHOM CaMOJIETHOTO THUIAa B



npejenax ero 3KCIUTyaTallMOHHBIX OTPaHUYEHU;

- IPUMEHATH 3HAHUS B 00JIACTH adpOHABUTAIINY;

- TNPUMEHEHHE OCHOB AaBUALIMOHHOM METEOpOJIOTHH, TMOJy4YeHUE U
UCIIOJIb30BAaHUE METEOPOIOrMYeCKON HHPOpMaIIUK;

- HUCIOJBh30BaTh Aa3pOHABUTAIIMOHHBIE KapThl M  a’3pOHABUTALIMOHHYIO
JIOKYMEHTAIUIO.

Baagers:

- METOJJaMH{ CHCTEMaTH3aIi HHGOPMAIK Ha dTare MPeaIpPOCKTHRIX paboT 1
OLICHKM BO3MOKHBIX MPOEKTHBIX pelIeHud Mpu paszpaborke mnpoexkra BCM c¢
ucrojib3oBanneM BAC;

- HABBIKAMH OCYILIECTBIICHUS ITPAKTUUYECKON M3BICKATEIbCKOMN NESITEIbHOCTH;

- HaBbIKaMHM BBIOOpA OMTUMAJIBHBIX TeXHOJOTHH U obopynoBanus BAC s
peleHus npodeccuoHalbHbIX 3aa4 B 00JaCTTH MPOEKTUPOBAHUs, CTPOUTEILCTBA
Y SKCIUTyaTali BEICOKOCKOPOCTHBIX JKEJIE3HOI0POKHBIX MarucTpanei;

- HaBBIKAMU IUJITAHUPOBAHUSI, TOATOTOBKM M BBINOJHEHUS] TMOJETOB Ha
JVCTAHIIMOHHO MNWJIOTHUPYEMOM BO3IYIIHOM CYJAHE W aBTOHOMHOM BO3IYyLIHOM
CynHe;

- METOJAaMU BBINIOJHEHUSI U aHalli3a PE3yJIbTaTOB MOHUTOPUHIA COCTOSHHS
uH(ppacTpykTypsl BCM;

- HaBBIKAMHM  TPUMEHEHUS  CHEUUAIU3UPOBAHHOIO  MPOTPAMMHOTO
obecrieueHus: JjIsi padOThl ¢ COOpPAaHHBIMU JIAHHBIMHM JJISI PEIICHHUS BOIPOCOB B
TEUEHUE BCETro )XKMU3HEHHOTO Iukia BCM.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyI0eMKOCTb JTUCIUIUIMHBI (MOIYJIA).

OO0miast TpyAOEMKOCTh JUCHUILIUHBI (MOAyJsi) coctaBisier 3 3.e. (108
aKaJIeMUICCKHX yaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (oOpME KOHTAaKTHOW paboOThI
oOydarommxcss € M[EJarorM4YecCKUMH  padOTHUKaAaMU U (WIKM)  JHIAMH,
MPUBJIEKAEMbBIMHU K peaau3alii 00pa30oBaTEIbHONW MPOrpaMMbl Ha UHBIX YCIIOBUSX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ne8

KonrtakTHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 42 42

B tom uncie:

3aHATHSA JIEKITMOHHOTO THITA 14 14

3aHATUS CEMUHAPCKOro TUIA 28 28




3.3. O6bem aucHUIUIMHBL (MOAYNsl) B (OpME CaMOCTOSATENbHON pabOThI
oOyyarommxcsi, a Takke B ((opMe KOHTAKTHOM pabOThl O0O0ydYaroIuxcs ¢
HearornyecKuMi paboTHUKAMU U (MJIH) JIMIIaMH, IPUBJIEKAEMBIMU K peau3aliiu
oOpa3oBaTeNbHOW  MpOrpaMMbl Ha  HHBIX  YCJIOBHUAX, TPU  IPOBEACHUU
IIPOMEKYTOUYHOM aTTECTALIMKM COCTABIIAET 66 akaeMHUUeCKUX yaca (OB).

3.4. ITpu oOy4yeHHH MO UHIMBHIyAIbHOMY y4€OHOMY IUIaHy, B TOM YHCIIE IPU
YCKOPEHHOM OOydYeHHH, 00BhEM JWCIHIUIMHBI (MOIYJISI) MOXKET OBITh peaanu30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takke B ¢popme
KOHTAKTHOM paboThl OOyYaroOmUXCA C TEJarorMuyecCKuMU paOOTHUKAMU M (HJIH)
JUIAMH, TIPUBJICKAEMBIMHU K peaM3aii 00pa3oBaTEIbHOM MPOTrpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConeprxaHue JUCHUIUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKOC COACPIKAHUC

1 BBGI[GHI/IC B BBICOKOCKOPOCTHBIC KCJIC3HOAOPOKHBIC MAruCTpain
1. Onpez[eneHI/Ie KOHICIIIMU 1 OCHOBHBIC Tpe6OBaHI/Iﬂ K BBICOKOCKOPOCTHBIM MarucTpaisim
2. Pomp noTeHIHalI OCCIUIOTHEIX JIETATEILHBIX CHCTEM B 3TOH 00JIaCcTH

2 |[IpoexTupoBaHMe U MJIAHUPOBAHUE MATUCTPAIH
1. [Tpumenernne BITJIA mis a3pooTOChEeMKH U CO3MaHUS (P POBBIX MOJENCH MECTHOCTH
2. Ananm3 nanssix BITJIA B mpoliecce IpOEKTHPOBAHMS JKEJIE3HOAOPOIKHOM HHPpacTPyKTyphI

3 Hcnonb3oBanue APOHOB B CTPOUTECIILCTBC BEICOKOCKOPOCTHBIX MaFHCTpaﬂeﬁ
1. Postb aBTOHOMHBIX CHCTEM B MOHHTOPHHTE M KOHTPOJIE CTPOUTENBHBIX paboT
2. Ilpumenenue BITJIA st uHCTIEKIIUH Tpacchl U 00BEKTOB HHPACTPYKTYPBHI

4 |bectMIOTHBIE CUCTEMBI [T T€OAE3NUYECKNX UCCIIEOBAHMI
1. Texnonoruu 3eMJIEMEPUA U IreoJe3nu € UCIIOJIb30BAHMEM JPOHOB

5 |be3onacHocTh M 3aKk0HOAATENBCTBO B MpuMeHeHUH BITJIA Ha jkene3HbIX Joporax
1. HopmatuBHbIe TpeOOBaHUSA M OCOOEHHOCTH IKCILUTyaTaI[il aBTOHOMHBIX CHCTEM Ha JKEJIe3HOA0POKHON
HHpaCTpyKType

6 ABTOMaTI/ISI/IpOBaHHOC YHpaBJICHUEC CTPOUTCIIbHBIMU ITPOLECCaMU
1. Poms mporpammuoro obecrieuenust u bITJIA B aBTomMaTH3anuy CTpOUTEIBHBIX IPOIIECCOB

7 |AHanu3 JaHHBIX U IPUHATHE PEIICHUH Ha OcHOBE MaHHBIX BITJIA
1. O6pa60TKa 1 aHaJIM3 JAaHHBIX JJII OOTUMHU3alIUN CTPOUTEILCTBA U SKCIUTyaTallui MarucTpain

8 |Oco0eHHOCTH TEXHUYECKOTO 00CTY)KHBaHUS M TUATHOCTUKY C TpuMeHeHneM BITJTA
1. MHCTIeKIns B AMarHOCTHKA HHPPACTPYKTYPHI C UCIIOIB30BaHUEM JIPOHOB M crennann3upoanHoro 110

9 HMHHOBaIlMOHHBIE METObI KOHTPOJIA Ka4uCCTBa U 0e30IMacHOCTH

1. BHC}IpeHI/Ie HOBBIX TEXHOJIOTHI KOHTPOJISA C TOMOIIBI0 aBTOHOMHBIX CUCTEM

10 |OnTuMu3anus MacCakKuPCKOTo OOCITYKUBaHHS W WH()OPMAIIMOHHAS ITOIePIKKA

1. [IpumeHEeHNE aBTOMATU3UPOBAHHBIX HHPOPMAIMOHHBIX CUCTEM JJIS ITACCAXKHUPOB C UCIIOIH30BAHUEM
nanabeix BITJITA




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/1
11 |Okonorumyeckue acteKThl ¥ FIHEPTro3(PPEeKTUBHOCTD
1. Bnusiaue texnonoruit BITJIA Ha 3Koj0rHYecKre MOKa3aTelny U SHEPronoTpeOIeHUe
12 I/IHTeraL[I/IH OECHUIOTHEIX CUCTEM B I/IH(bpaCTp}fKTypy JKCIJICBHOJOPOIKHOT'O TPAaHCIIOpTa
1. Texuuueckue ¥ OpraHU3aIMOHHBIC ACIIEKTHI MHTETPAI[M aBTOHOMHBIX TEXHOJIOTHI
13 |IIpoexTHble 3aa4u U MPaKTHKa ¢ npuMeHeHnem BITJIA
1. Pa3pa0boTka MPOEKTOB € YIE€TOM HCIIOJIB30BAHHSI APOHOB IJIsI KOHKPETHBIX 3a/1a4 Ha MarucTpanm
14 |AHanu3 ycHenHbsIX MPOEKTOB
1. PaccMoTpenue ycnemHsbix keiicoB npuMeHneHus: BIIJIA B jkene3H010p0AKHOM CTPOUTENBCTBE U
IKCIUTyaTalUH
15 HepCHGKTI/IBBI Pa3BUTHUS aBTOHOMHBIX TEXHOJIOTHI Ha JKeJIE3HBIX Joporax
1. O6cyxaenue OyMylIUX HalpaBiICHUH Pa3BUTHs OCCIIMIIOTHBIX JETATENbHBIX CUCTEM Ha
BBICOKOCKOPOCTHBIX MarHCTpaIsiX
4.2. 3aHATHS CEMUHAPCKOTO TUIIA.
[IpakTueckue 3aHATHS
Ne
i Temarnka MpakTUYECKUX 3aHITHIA/KPATKOE COJICPIKAaHUE
1 |O3nakomiieHue ¢ 060pyOBaHUEM
1. 3HaKOMCTBO € PAa3MTUYHBIMU MOICIIIMH U TUTIAMH OCCITMIOTHBIX JIeTaTelbHbIX ammapatoB (BI1JIA)
2. O0y4eHye OCHOBaM yNPAaBJICHHS U IPOrPaMMHUPOBAHHUS IPOHOB
3. 3ananue: M3yunte 0oCHOBHBIE KOMITIOHEHTHI M (yHKIMH BbiOpanHoU Mozenu BI1JIA. Ocgolite 6a30BbIe
HaBBIKH yIPaBJICHUs APOHOM C OMOIIBIO ITyJIBTOBOIO KOHTPOJLIEpa.
2 |AspodorocheMka ¢ ucnonpzoBanuem bITJIA
1. IlpakTnyeckoe BBINOJIHEHUE a3pOo(OTOCHEMKH ISl CO3AaHusI U(PPOBOH MOJIETN MECTHOCTH
2. 3amanue: [IpoBequre a3podoTOCHEMKY BRIOPAaHHOM TEPPUTOPHH ¢ TOMOIIBIO ApoHa. CrenaiTe ceputo
CHUMKOB, HEOOXOIUMBIX JUIsl CO3AaHMsI IU(PPOBON MO/IEIN MECTHOCTH.
3 |O0OpaboTKa TaHHBIX CHEMKH
1. OcHOBBI 00pabOTKH JTaHHBIX, TIOJIyYEHHBIX B pE3yJbTaTe a3poOoTOCHEMKHI
2. 3amanue: O6paboTaiiTe NOTyIEHHBIE CHUMKH C TIOMOIIBIO CHEIMATU3UPOBAHHOTO IPOTPAMMHOIO
o0ecriedeHns AJIs CO3AAHNS TOYHOH IUPPOBOI MOIETTH MECTHOCTH.
4  |AHanu3 JaHHBIX I€0AE3NUECKUX UCCIIETOBAHNI
1. IlpakTnyeckoe NMpUMEHEHHE AaHHbBIX Te0Ae3NYECKUX U3MEPEHHH, ITOJIYYEHHBIX C IOMOIIBIO IPOHOB
2. 3apanue: OLeHNTE NOIyYCHHBIE Te0Ie3NUECKIE JaHHbIE U ONPEeIINTe apaMeTpbl 00BEKTOB
MH(PACTPYKTYpHl HA OCHOBE N300paKEHUH € APOHA.
5 |Chemka M MHCTIEKIIMS JKEIEe3HOI0OPOKHOM Tpacchl
1. [IpakTHueckoe BHINOJHEHHUE 33a4H1 110 HHCTICKIMH JKEJIC3HOIO0POKHOM Tpacchl ¢ ncrnosibzoBanneM BITTA
2. 3apanue: [IpoBeauTe MOJIET APOHA BAOJB YIACTKA JKEIE3HOAOPOKHOM TPACCH ISl 0OHAPY KEHUS
JeekToB, TpeIIrH U IPyTuX aHOMaNUI Ha MyTH.
6 HpOFpaMMI/IpOBaHI/IC ABTOMAaTHYCCKHUX ITIOJICTOB
1. OGyueHue IPOrpaMMHUPOBAHHIO ABTOMATHYECKUX MapILIPYTOB IMOJIETa ISl BBHIITOJHEHUS ClIeHU(pHYSCKUX
3aja4
2. 3apanue: Hactpoiite aBToMaTH4YeCKUil MapIIpyT HoseTa ApoHa i 3P PEKTUBHOTO CKAHUPOBAHMUS y9acTKa
CTPOUTENBCTBA MarkuCTpay.
7 |MOHUTOPUHT CTPOUTENIBHBIX MPOLIECCOB

1. HaGmroieHue 3a X040M CTPOUTENHCTBA BEICOKOCKOPOCTHOM MarucTpaiu ¢ momoibio BITJTA
2. 3aganne: CocTaBbTe IPOTPaMMYy PETYIISPHBIX TOJIETOB JPOHA 1T MOHUTOPHHTA IPOrpecca CTPOUTEIhCTBA
1 KOHTPOJIS KadecTBa paboT.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHHUE

Hcnonb3oBanue nHGpaKpacHOH TEIIIOBOW CHEMKHU

1. IIpakTnyeckoe npuMeHeHHe HHPPAKPACHOH TEMJIOBOH ChEMKH JIIsI OOHApYKeHHs 1e(PEKTOB U aHOMAITUH
Ha uHQpacTpykType

2. 3aﬂaHI/IeZ HpOBeHI/ITe I/IH(i)paKpaCHyIO TCIUIOBYIO CbEMKY YYaCTKa IyTH IJIA 06Hapy)KeHI/IH IIOTCHIIMAJIbHBIX
npo0OJIeM C TEIIOBBIM PEXXUMOM HHPPACTPYKTYPHL.

JlnarHoCcTHKa COCTOSIHHSI ITyTEeH U MTyTEBOTO 000y I0BaHUS

1. Ucnionb3zoBanue BITJIA ams farHOCTHUKY M OIIEHKU COCTOSHUS ITyTeH U ITyTeBOTO 000pyI0BaHUS

2. 3amanne: OUEHUTE COCTOSHUE JKEIE3HOIOPOKHBIX ITyTeH U MyTEeBOI0 000PYIOBaHHUA HA OCHOBE JaHHBIX,
TIOJTY9YCHHBIX C APOHA.

10

[Tpumenenue BITJIA st KOHTpOJIs 32 6€3011aCHOCTHIO

1. IIpakTHYecKue YIPaKHEHHS O KOHTPOIIO 6E30MaCHOCTH JKENE3HOOPOKHBIX 00BEKTOB C
UCIIOJIb30BaHUEM IPOHOB

2. 3aganue: CocTaBbTe IUIaH MOJIETOB JPOHA I OOHAPYKEHUS MOTCHIIMAIBHBIX OMACHOCTEH M HapyIIEeHUH
0e301acHOCTH Ha 00BEKTaX KEINE3HO0POKHON HHPPACTPYKTYPHI.

11

OOGyueHue nporpaMmmamM 00pabOTKU N300paKEHHI

1. OcBoenme mporpaMMHOTO oOecTIedeHNs A1l 00pabOTKY M aHaIM3a JaHHBIX, MOy4eHHBIX ¢ BITJIA
2. 3apanue: M3yunte oCHOBHBIE (DYHKIIMH IIPOrPaMMHOT0 obecrieueHns A1t 00paboTKY U aHAIH3a
n300pakeHuid, momydeHHbIX ¢ BITJIA.

12

Coznanue TpexMepHBIX Mojieneil UHGPACTPYKTYpPhI

1. IIpakTnyeckoe MOJICTUPOBaHHE HKEJIE3HOAOPOIKHBIX OOBEKTOB U HH(PPACTPYKTYPhI HA OCHOBE JIAHHBIX
BILIA

2. 3ananue: [lonroroBpTe nepeyeHb MEPONIPUATHI [UIs TIOJTyYESHHUS HCXOHBIX TAaHHBIX, HEOOXOIUMBIX ISt
pa3pabOTKH TPEXMEPHON MOJIEINH JKEJIE3HOLOPOKHBIX COOPYKEHHMH, TOTYIEHHBIX C TOMOIIBIO IPOHA.

13

[IporpammupoBanue GpyHKINH aBTOMAaTHIECKOTO KOHTPOJIS
1. O6y‘I€HI/I€ CO3JaHUIO IPOTrPaMMHBIX pCH.IeHI/Iﬁ JJI1 aBTOMATHYCCKOTO KOHTPOJIA U AMArHOCTHUKH 00BEKTOB
HHPPACTPYKTYPHI

14

Wnrerpanus nanusix BIIJIA B reonH(opMaimoHHbIe CUCTEMBI

1. Pabora ¢ FCOI/IH(i)OpMaHI/IOHHLIMI/I CUCTEMAMU JIJId UHTCTpAllui U aHaJIn3a JaHHBIX, MMOJTYYCHHBIX C APOHOB
2. 3apanue: MnTerpupyiite nanuele, nosnydenssle ¢ BIIJIA, B reonH(pOpMaOHHYIO CHCTEMY IS
,uanLHeﬁmero aHaJIn3a U UCIIOJIb30BAHMUA.

15

Pa3pa60TKa OTYCTOB U AaHAJIMTHUYCCKUX )IOKYMGHTOB
1. [IpakTdeckoe co3aaHUE OTUYETOB M aHATUTHYSCKUX JOKYMEHTOB Ha OCHOBE JIaHHBIX, TOTYICHHBIX C
noMmoiso BITJIIA

16

AHanu3 kayecTBa I/I306pa)KCHI/II71 U JaHHBIX
1. ITpakTHyeckoe Uccie0BaHUE U aHAIN3 KadecTBa H300paXXeHUI U JAHHBIX, TOJYYSHHBIX C JPOHOB

17

OpFaHI/BaHI/IH CHUCTCMbI XpaHCHHUA U apXUBAllUU JAHHBIX

1. ITpakTHyeckoe 03HAKOMIIEHHE C METOAAMHU XPAHEHU, apXUBAIMU U 3aIUTHl JAHHBIX, TOJyYEHHBIX C
BILUTA

18

Pa3pabotka konuenuuu npumeHeHust BITJIA 17151 KOHKpPETHBIX IPOEKTOB
1. HpaKTI/I‘{CCKOC pa3pa60TKa KOHICTIUU UCTTIOJIb30BaHU JPOHOB JId PCHICHUSA KOHKPETHBIX 3a/a4 Ha
JKCJIC3HOAOPOIKHBIX 00BeKTax

19

HpOCKTI/IpOBaHI/IC 1 IPOBCACHUC ITOJICBBIX HUCIIBITAaHUI

1. HpaKTI/I‘IeCKOG IIPOCKTUPOBAHUEC U OPraHu3aIys MmoJEBbIX HCIIBITAHUM aBTOHOMHBIX CHCTEM Ha MECTHOCTH

20

Onenka ¢ dexruBHocTH mpuMeHeHust bITJIA
1. HpaKTI/I‘{CCKOC HU3MEPCHUEC U aHAJIN3 3(1)(1)€KTI/IBHOCTI/I MNPUMCEHEHHNA IPOHOB B KOHKPETHBIX YCIOBUAX
CTPOUTEIILCTBA U OKCILITyaTalluu

21

Opranu3anust KOMaHIbl 1 KOOPIUHAINS JEeHCTBUN
1. IlpakTnueckoe oOydeHne opraHu3anuy paboTel KoManabl onepaTopos BITJIA u nHxeHepoB Ha 00beKTe




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHHUE
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22 |[Ipe3eHTanus pe3yiabTaToOB U 0OCYXKIEHHE TPOEKTOB
1. IToaroToBKa 1 MPOBEACHUE NTPE3EHTAIMN PE3yIbTaTOB MPAKTUYECKUX MIPOEKTOB ¢ npuMeHeHueM bITIIA

23 |[ToaroToBKa M MPOBEACHHUE IEMOHCTpAITU
1. [IpakTHyeckoe MOArOTOBKA U MpOBeAeHHE JeMOoHcTpanuid BoaMoskHocTel BITJIA Ha o6bekTax
JKEJIE3HOIOPOIKHON HHPPACTPYKTYPEI

24  |Pa3zpa0oTKa I1aHa MEPOIIPHUATUHN 1O MOBBIIECHHIO 3((HEeKTUBHOCTH Ucnonab3oBanus BITJIA
1. ITpakTideckoe pa3paboTKa KOHKPETHBIX MEPOIIPHUATHH U PEKOMEHIAINN TI0 ONITUMH3AINH UCTIOJIE30BaHHA
BIIIA B >kene3H0A0POKHON OTpaciu

25 |3aKkIr0uYUTENBHOE 3aHATHE - O0CYKJICHUE PE3YIbTATOB MPAKTUYCCKUX TPOCKTOB
MEPCIIEKTUB PA3BUTHSA
1. O6CY)KI[CHPIC PE3YJIbTATOB NPAKTUYCCKUX MTPOCKTOB, 00MEH OIBITOM U chymz[eHMe TMCPCIICKTHUB
MMPUMCHCHUA OECIWIOTHBIX JIETATENILHBIX CUCTEM B menemozxopomﬂoﬁ OoTpacjiu

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.
No
Bun camocTrositenbHOM paboThI
/T
1 |M3yuenue nuTepaTyphl U MyOIHKAUN B IEPUOANIECKUX U3IaHUAX HA TeMBbL: 1. OCHOBBI
HEHPOCETEBOr0 paclo3HaBaHUs N300paKEHUH IS PEIICHHS TEXHHYECKHUX 3a/1a4 B
CTPOUTEINLCTBE U HeNBKUMOCTH. 2.1IpaBa u 00s3aHHOCTH Biaaenbiia v muiota bITJIA,
OTBETCTBEHHOCTb YYaCTHUKOB OTPACJIEBBIX MPOLECCOB, HCIONb3yomux bITJIA.
IToaroroBka K NIpoOMEXYyTOUYHOU aTTECTALUH.
3 | IloaroroBka K TEKymeMy KOHTPOJTIO.

5. llepeueHs wu3MaHUN,

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

KOTOPBIC PCKOMCHAYCTCA HMCIIOJIIB30BATH IIPpHU

1?/-(1_)1 bubnuorpaduyeckoe onucanue Mecto gocryna

1 becnuioTHbIE NeTaTeNbHBIE alllapaThl | yueOHOe ObC Jlans:
noco6ue / C. H. lenncenxo, A. 0. CmupHOB, A. M. https://e.lanbook.com/book/365894
Xpycranes, U. I'. Ilrepentepr. — Cankr-Ierep6ypr : | (1ara odpamenns: 16.04.2024).
CIIOI'TU (TY), 2023. — 115 c.

2 CenmnmenkoB, P. O. MOHUTOpPHHT COCTOSHUSA ObC Jlans:
TpaHCTIOPTHOI cicTeMsl perriona / P. FO. Cemumenxkos, | https://e.lanbook.com/book/125266
A. B. Muponos. — Bomnoraa : BonHI[ PAH, 2014. — (nata obpauienns: 16.04.2024).
60 c. — ISBN 978-5-93299-270-8.

3 I'myxoB, A. T. TpancnopTHasi IJIaHUPOBKA, OBbC Jlans:
3eMJIEyCTPOICTBO U YKOJTOTHUECKHIT MOHUTOPUHT https://e.lanbook.com/book/242984
ropozIoB : yueGHoe mocoGue s By3oB / A. T. [nyxos, | (Aata obpamenns: 16.04.2024).
A. H. Bacuiees, O. A. I'yceBa. — 3-¢ u3j., cTep. —
Cankr-IlerepOypr : Jlans, 2022. — 324 c. — ISBN
978-5-507-44784-8.

4 DoTOrpaMMETPUS U JUCTAHIIMOHHOE 30HIUPOBAHUE OBbC Jlans:




TeppUTOPHH : yueOHOe mocooue / cocraButenu C. C. https://e.lanbook.com/book/392105
Pauen [u ap.]. — Tiomens : TAY CesepHoro 3aypanbs, | (1ata oopamenms: 16.04.2024).
2023. — 149 c. — ISBN 978-5-98346-146-8.

5 TpancnoptHas nHPpacTpyKTypa : y4eOHUK H OIT [Opaiit:

NpakTUKyM s By30B / A. U. Conoaxnii, A. . I'opes, | https://urait.ru/bcode/534469 (nata
3. JI. boumapera, H. B. UepHsbIx ; mox penakiueii A. 1. obpamenmst: 16.04.2024).
Conoakoro. — 3-¢ u3., nepepad. u gomn. — Mockaa :
W3narensctBo FOpaiit, 2024. — 443 c¢. — (Boiciiee
obpaszoBanue). — ISBN 978-5-534-18169-2.

6 | Cysoposa, I'. M. HpopMaLlmOHHbIE TEXHOJIOTHH B OIT IOpaiiT:

YIIPaBJICHUH cpeIoil 00uTaHus : yaebHoe mocodue s | https://urait.ru/bcode/544031 (nata
By30B / I'. M. CyBopoBa. — 2-¢ u3J., nepepad. u JI01l. obpamenms: 16.04.2024).

— Mocksa : U3gatensctBo FOpaiit, 2024. — 210 c. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-14062-0.

7 | Kycrbiuesa, 1. H. MoHuTOpHHT 3eMelb : yueOHOE OIT IOpaiiT:

noco6ue s By3os / U. H. KycTeimesa, A. A. https://urait.ru/bcode/543572 (nata

[Iupokosa, A. B. JIyopoBckuii. — Mockaa : obpamenns: 16.04.2024).
W3narensctBo FOpaiit, 2024. — 96 c. — (Breicuee

obpaszoBanue). — ISBN 978-5-534-13277-9.

6. IlepeyeHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPbIE MOTYT HCIIOJIb30BATHCS IMPH
OCBOCHUH JAUCIUILIHHBI (MOIYJIsN).

1.https://russiandrone.ru/ - "Poccuiickue 6ecnuinoTHUKH", WHGOPMAIIMOHHBIH
pecypc 0 OECITUIIOTHOM OTpaCIIH.

2.https:/lwww.icao.int/Pages/default.aspx - HWKAO, MexnayHapoaHas
OpraHM3aIus rPaXIaHCKON aBUAIIHH.

3.https://favt.gov.ru/ - deaepanbHOE areHTCTBO BO3AYIIIHOTO TPAHCIIOPTA.

4.https://www.garant.ru/ - "T'apasT", "HPOPMALIMOHHO-TIPABOBOH MTOPTAJL.

5.https://urait.ru/- O6pa3zoBarenbHas wiathopma «FOpan.
6.http://e.lanbook.com/- DnexTpoHHO-OMONIMOTEYHAsT CHCTEMa HW3/aTeIbCTBA
«JIanby.

7.https://umczdt.ru/- DnextponHass OubIMOTEKa Y4eOHO-METOAUYECKOTO

IICHTpa M0 00Pa30BAHUIO HA JKEJIC3HOI0POKHOM TPAHCIIOPTE.

7. IlepedyeHb  JUIEH3UOHHOTO U  CBOOOJHO  PacHpoOCTPaHSIEMOIo
IpPOrpaMMHOT0 O00€cleyeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOIMMOTO JIJI1 OCBOCHUS JUCIUTIIUHBI (MOIYJIs).

Cumynsarop noneroB Dji Free Version; cumynstop nojieroB Tiny Whoop GO;
Agisoft Metashape Professional edition; nanoCAD; GeoniCS: OcHOBHON MOJyJib
«Tonomnan», Monyns «I'enmnany», Moayns «I'eomonensy»; 'MC ITanopama; QGIS;



['eomaTuka-becnunorauk; Bentley ContextCapture unu ananoru.

8. OmnucaHue MaTepUaqIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

1.KBagpoxonrepsr DJI Mavic 2 Enterprise; DJI Phantom 2; I'eockan Gemini;
FPV-nponsr; FPV-niembl uiny aHajaoryd Ui BBITIOJIHEHUS MPAKTHYECKUX padoT;
BAC camonerHoro tuna.

2.Ilonuron ¢ ydactkom sxene3HojopoxkHoro nytd BCM nisi BeImoJiHEHUS
MPaKTUYECKUX padOT.

30IK wmm HOyrOyku pansi pabOThl € TOJYYEHHBIMH JaHHBIMH C
XapaKTEPUCTHKAMU HE HUXKE CIICTYIOITNX:

— 1eHTpanbHbIi npoueccop: 4—8 Core Intel wmu AMD processor, 2.0+ GHz;

— omneparuBHasg nmamsath: 16-32 GB;

— Bugeokapta: NVIDIA wim AMD GPU c¢ 700+ CUDA cores / shader
processor units (Harpumep: GeForce GTX 1080 miu Radeon RX 5700).

4.]leMOHCTpaIlMOHHOE 00O0pyJoBaHUE (MIPOCKTOP WA MYJbTUMEIUMHAS
JIOCKA) JJIS ICKITUOHHBIX 3aHSTHM.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

3ayeT B 8 cemecTpe.

10. OuieHOUHBIE MATEPUAIIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPU MPOBEACHUU MPOMEKYTOUYHON
aTTeCTaIllH, pa3padaThIBAIOTCS B COOTBETCTBUHU C JIOKAJTbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

CTapIINi MpeTnoaBaTeNb KaQeapsl
«I"eone3us, reonHpopmaTuka u

HABUTALAS» A.A. basuaypoBa
CoracoBaHo:

Jupektop O.H. IlokycaeB

3amecTUTeNb PyKOBOJIUTES 0O.B. Edpumona

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCUHU J1.B. ITapunos



