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JINCT COT'JIACOBAHMIA

Pabouas mporpamMMa paccMOTpeHa W YTBEpXKACHA Ha 3acefaHuu Kadenpbl «HMuoicenepuas
2eooe3usy

[IpoTokon Nel6 ot 25 anpens 2024 r.

3aBenyrommii kKageapoit / ; 0
e
«Haumenosanue Kageopwi, A4 fisk M., bpbisb

obecneuusaiowell OUCYUNTIUHY Y

25 anpens 2024 r.
COI'JTACOBAHO

PykoBogutens OIIOIl mo cnenuanu3anuu

«TpaHcIOPTHBIN OU3HEC U JTOTUCTHKA

_ I1.K. PpiOun
25 anpens 2024 r.
PykoBogutens OIIOIl mo cnenuanu3anuu ( )
«MarucrtpanbHbli TPaHCIIOPT» u
«[Taccaxupckuil KOMIUIEKC KeJIe3HOAOPOKHOTO
TpaHCIIOPTa» O.J. ITokpoBckas

25 anpens 2024 .

PykoBogutens OIIOIl mo cnenumanuzanuu
«'py3oBast U KOMMepUecKast paboTa

A.B. HoBnuuxun
25 ampenst 2024 1.



1. lean u 3a0a49u TUCUMILJIUHBI

PabGouass mnporpamma gucrurmuimabl  «OcHOBBl Teonesun» (b1.0.39) (nmamee —
JUCLIMIUIMHA) COCTaBJIeHA B COOTBETCTBHM C TPeOOBaHUAMH (heIepajIbHOrO roCcylIapCTBEHHOTO
00pa30BaTeNILHOTO CTaHIApTa BBICHIETO OOpa30BaHUS — CHCIHAIUTET IO CICIUATBHOCTH
23.05.04 «OkcmnyaTtanus sxkene3Hsix gopor» (mpanee - ®I'OC BO), yrBepkIeHHOTO «27» MapTa
2018 r., mpuka3z Munobpuayku Poccun Ne 216.

Lenpto M3ydyeHUs AMCUUIUIMHBL sBIseTcs (hopMupoBaHHE Oa3bl 3HAHWN, YMEHHHA WU
HaBBIKOB B IMIOJIFOTOBKE CICIUAIUCTA JUIS OBJIAJCHHUS COBPEMEHHBIMH T'€0JIe3MYCCKHUMU
npubopaMu, METOJaMH IPOU3BOJACTBA TEOJE3NYECKUX paboT U 00pabOTKM pe3yabTaToB
U3MEpeHUi B 00beMe, HEOOXOIUMMOM JIJIS SKCILTyaTalluu JKEJIEe3HbBIX JOPOT.

JUist TOCTHKEHUS LEeNU TUCIUIIIMHBI PEIIAOTCs CIETYIONIUE 3a/1a4H:

—  HM3YYCHHE OCHOBHBIX METOJOB I€0JIe3NUECKUX M3MEPEHUH, TEOPUU U TEXHOJIOTHU
WH)KEHEPHO-TCOIC3MUECKUX PA0OT MPU CTPOUTEIILCTBE U IKCILTyaTaI[H KEJIE3HBIX IOPOT;

—  BBIPa0OTKAa MPAKTHYECKMX YMEHUH M TPHOOPETEHUE HABBIKOB B padoTe ¢
reoIe3MUECKUMH PUOOPaMU 1 MTPOU3BOICTBE MOJIEBBIX U3MEPEHUH, B PELICHUN T'eOJIe3NIECKUX
3a7a4 W BBIOJHCHUH TOMOTPaQHUUECKMX CHEMOK MECTHOCTH IS IIeJiei CTPOUTENLCTBA,
OKCIUTyaTaIllH, OLIEHKU ¥ PEKOHCTPYKIIMH KEJIE3HBIX TIOPOT.

2. [lepeyeHb MIIAHMPYEMBIX Pe3yJILTATOB 00y4eHHUs M0 AMCHMILINHE,
COOTHECEHHBIX € YCTAHOBJEHHLIMHU B IPOrpaMMe MarucTpaTypbl HHANKATOPAMH
JOCTUKeHHA KOMIIeTeHIIUA
[InanupyembiMu  pe3ynbTaTaMud  OOYYEHHS 1O JUCHUIUIMHE (MOIYJI0) SBISICTCS
dbopMupoBaHUe y 00yJarOMIMUXCs KOMIETSHIIUN W/WiK yacTu KoMrieTeHIui. ChopMUpPOBaHHOCTD
KOMITETCHIIMM W/WJIM 9aCTH KOMIIETEHITUN OIICHUBAETCS C TIOMOIILI0 UHIUKATOPOB JOCTHIKEHUS
KOMIIETCHITUH.

I/IH)II/IKaTOI)bI JOCTHIKCHUSA
. Pe3y.]'II)TaTbI Oﬁy‘-IEHI/Iﬂ no JUCHUMIIJINHE
KOMIIETCHI MU

OIIK-4. CnocoGeH BBINOJHATH NPOEKTHPOBAHNE U pacyeT TPAHCHOPTHBIX 00BEKTOB B

COOTBECTCTBHHU C TpQﬁOBaHI/IﬂMI/I HOPMATHBHBIX TOKYMEHTOB

OIIK-4.1. 3naer TpeboBanus | OGyuaromuiics snaem TpeOOBaHNUS HOPMATUBHBIX JOKYMEHTOB
HOPMATHUBHBIX  JIOKYMEHTOB | JUIsl BBIMOJIHEHUS] MTPOEKTUPOBAHUSA M pacyeTa TPaHCIOPTHBIX
TSt BBITOJIHEHUSI | 0OBEKTOB

NPOEKTHUPOBAHUS M pacueTa

TPAHCIIOPTHBIX OOBHEKTOB

OI1K-4.3. Biraneer metomamu | OOydJaromuiicss 61adeem METOJAMH TPOCKTUPOBAHUS U
HpOGKTI/IpOBaHI/IH 158 paC‘—IeTa pvaeTa TpaHCHOPTHBIX O6’B€KTOB B COOTBCTCTBUHU
TpaHCl'IopTHBIX O6T)€KTOB B Tpe6OBaHI/I$IMI/I HOpMaTI/IBHI-JX )IOKYMGHTOB

COOTBETCTBUHU c

TpC6OBaHI/IHMI/I HOPMAaTUBHBIX

JOKYMCHTOB

3. MecTO IMCUMIVIMHBI B CTPYKTYpP€e OCHOBHOM NMPo¢ecCuoOHATbHOMI
o0pa3oBaTeIbHON NPOTrPaMMBbI
JlucrunamHa OTHOCUTCS K 00s13aTesibHON YacTH O70Ka 1 «JIuCIunInHbl (MOTYIIH ).



4. O0beM TUCHHMILUIMHBI U BUbI Y4eOHOH padoThI

Jnist o4HOM (POpPMBI 00YUEHUS:
Tpumeuanue: « Dopma konmponsny — sxzamen (3)

Cemectp
Bup yueOHoii padoThl Bcero uyacos
2
KoHnrtakTHas padota (1o BuaaM y4eOHBIX 3aHATHIA)
B ToM uucne:
—  aexuu# (JI) 32 32
— npakrtuueckue 3auarus (I13) - -
— nabopatopubie paboTsl (JIP) 16 16
CamoctosrensHas padora (CPC) (Bcero) 24 24
Kontpob 36 36
®opma KOHTPOJIs (IPOMEKYTOUYHON aTTECTALIUN) C) €]
OO1ast TPYJA0EMKOCTD: Jac / 3.¢. 108/3,0 108/3,0
Tpumeuanue: « Dopma konmponsny» — sxzamen (3)
Jiist 3a04HOH (hOPMBI O0YUEHHSI:
. Kype
Bup y4eOHoii padoThI Bcero uacos
2
KonTakTHas pabdota (110 Bugam y4eOHbIX 3aHSITHIN)
B Tom uuce:
—  nexmuu (JI) 3 8
— mnpaktuueckue 3anatus (I113) - -
— nabopaTtopHsbie padoTsl (JIP) 4 4
— KOHTpOJIbHas paboTa ) )
CamocrosrensHas padora (CPC) (Bcero) 87 87
KonTpons 9 9
®opma KOHTPOJIs (MPOMEKYTOUHON aTTECTALIUN) C) €]
OO01mas TpyA0eMKOCTh: Jac / 3.e. 108/3,0 108/3,0
Ipumeuanue: «@opma konmpoany — sx3amer ()
5. CTpykTypa u cojep:KaHue JUCHUTLIHHBI
5.1. Pa3znensl AUCHUILIMHBL U COAEP)KAaHUE PACCMATPUBAEMBIX BOIIPOCOB
Jls1s ouHO# popMBI 00yUEHHUS:
Tabmwuma 5.1.
N HaumenoBanmue Nuaukaropsl
°
/ pasneia Copep:xanue pa3esa AOCTUKEHH S
n/n
AUCHUTLTAHBI KOMIEeTeHIUI
dopma u | Jleknus 1. @opma u pazmepsbl 3emin. CucremMsl OIIK-4.1.
1 pasMmepbl 3emiu. | koopauHat. Ilpeamer W 3amaum  WHXXCHEPHOMH OIIK-4.3.
CucremMbl reone3un W reouHopmatuku. HWx pomp B




KOOpAMHAT

CTPOUTENBCTBE U AKCIUTyaTallUU KEJIE3HBIX JOPOr.
®opma u pasmepsl 3emi. CUCTEMbl KOOpJWHAT,

HCIIOJIB3YEMBIC B I'COAC3HUU.

OIIK-4.1.
CamocrosiTesbHast padora. N3yuenune
OIIK-4.3.
TeopeTuueckoro Marepuaina: [1], [2].
Jlekuusa 2. OpueHTHpPOBaHHMe HAaNpPaBJICHMIA. OIIK-4.1.
CucTembl BBICOT, UCIIOJIB3YEMBIE B I€0/I€3UU. Y TIIbI OIIK-4.3.
OpUEHTUPOBaHUA. A3UMYTHI, IUPEKLIUOHHBIN YIOJl.
Crnioco6b1 ux ompenenenusi. Ilpsmas u oOpaTHas
reoie3nYecKue 3a/1a4l Ha MIO0CKOCTH.
OpuentupoBanu | Jlaboparopuas padora Nel. OIIK-4.1.
€ HarpaBJICHUH 1.Coneprkanue Tonorpagueckux KapT U IUIAHOB. OIIK-4.3.
Macmra0sl.
2. 3mepenue IMH JUHUI Ha KapTe.
3.0mnpeneneHue NpsiMOYTroJIbHBIX KOOPIAMHAT.
CamocrosiTe1bHASA padora. N3yuenue OIIK-4.1.
TeopeTnueckoro matepuana: [1], [2]. OIIK-4.3.
Jleknusa 3. Tonorpaduueckue MJIaHbl U KapThbl. OIIK-4.1.
[Inan u xapra, ux cojepxanue. Pasrpapka u OIIK-4.3.
HOMeHKJaTtypa  KapT. M3o0paxkeHne  penbeda.
Pemenune 3amau mo penbedy. Lludpossie Monenu
MECTHOCTH. DJIIEKTPOHHBIE KapThI.
Tonorpaduyeck
JlabopaTopnas paGora Nel. OIIK-4.1.
ue  KapTel W
1.Conepxanue Tomorpauyeckux KapT U IJIAHOB. OIIK-4.3.
TUJTaHbI
Macmta0sbl.
2. 3mepenue IMH JTUHUI HA KapTe.
3.0mnpeneneHue NpsMOYTOIbHBIX KOOPINHAT.
CamocrosiTe1bHAs padora. N3yuenne OIIK-4.1.
Teopernueckoro marepuana: [1], [2], [7]. OIIK-4.3.
Jlekuua 4. T'eogesmdeckue cerH. Meronabl OIIK-4.1.
. . OIIK-4.3.
MOCTPOEHHUS TUIAHOBOI reojie3ndeckoil ceTu. Bupl
ceTeil. 3akpernsieHne NyHKTOB. TeoI0IUTHBIE XOIbI.
[ToneBbie paboThl. Bhruncienne koopauHAT TOYEK
TEOJIOJINTHOTO X0/1a. 3aCEUKHU.
I'eonesnueckue
CEeTH JlabopaTopnasi paGora Ne2. OIIK-4.1.
1.0Ompenenenrie  BBICOT  XapaKTEPHBIX  TOYEK OIIK-4.3.

penbeda.
2.1300paxxenue  penbeda TOPUBOHTAISAMH  C
MIOMOIIIBIO TTAJIETOK.

3. Odopmienue miana.




CamocrosiTeibHas padora. 3yuenue OIIK-4.1.
Teoperndeckoro marepuana: [1], [2], [7]. OIIK-4.3.
Jleknus 6. CbeMka MeCTHOCTH. MeTO/IbI ChEMOK. OIIK-4.1.
TeomonutHass  cpeMka.  Tpuronomerpuyeckoe OIIK-4.3.
HUBEJIMpOBaHUE. TaxeoMeTpUyecKas CbeMKa.
JlabopaTopnasi paGora Ne3. OIIK-4.1.
Copemka
1. YpaBHuBaHME TOPU30OHTAIIbHBIX YTJIOB. OIIK-4.3.
MECTHOCTHU
2. Boruncnenue MUPEeKIMOHHBIX YIJIOB.
3. Beluucnenue ropu3oHTaIbHBIX IPOJIOKEHUM.
4. YpaBHUBaHUE NpUpAIIEHUN KOOPAUHAT.
5. Beruucnenue KoopauHaT
Jleknusi 6. YrioBble u3sMmepenusi. [lonsitue o OIIK-4.1.
TOPU30HTAJIBHBIX U BEPTUKAIBHBIX YIJIAX. OIIK-4.3.
VYrnossie Teomonmur. Ha3nauenuwe, yCTpPOMCTBO,  THIIBI
U3MEPEHUS TEOJI0JINTOB, OCHOBHbIE OCH. (OCHOBHBIE YacTU
TEOJOJUTOB  (3pUTENbHBIE  TPYOBl,  YPOBHHU,
OTCUYETHBIE YCTPOUCTBA).
JlabopaTopHas padora Ne4. OIIK-4.1.
1. BeluncieHne BBICOT TOYEK TEOIOJHUTHO- OIIK-4.3.
BBICOTHOT'O XOJIa U Ch€MOYHBIX ITUKETOB.
2. CocraBieHue IJ1aHa.
CamocrosiTesibHas padora. zyyeHue OIIK-4.1.
TeopeTnueckoro matepuana: [1], [2]. OIIK-4.3.
Jlexnus 7. IloBepku Teogosmura 4T3011. OIIK-4.1.
[ToBepka HMMIMHAPUYECKOTO YPOBHS NpPU aIUJA]E OIIK-4.3.
TOPU30HTaNIBHOTO Kpyra. [loBepka ceTku HUTEH.
Omnpenenenne KOTMMAIMOHHON OLITHOKH.
[ToBepku Ornpenenenne MecTa Hylsl BEPTUKAJIbHOTO Kpyra.
TEONOJINTA [ToBepka ocu BpalieHus 3pUTEIHLHON TPYOHI.
4T30I1. [IpuBenenue Teomonuta B pabodee IMOIOKEHHUE.
N3mepenne TOPU3OHTATBHBIX U  BEPTUKATBHBIX
YTJIOB.
CamocrosiTe/ibHasA pabora. N3yuyenune OIIK-4.1.
TeopeTrueckoro marepuana: [1], [2]. OIIK-4.3.
Jlekuus 8. JIuneiinbie u3mepenusi. V3mepenue OIIK-4.1.
JUIMH JIMHUA MEPHBIMH JICHTaMH U PYyJIETKaMHU. OIIK-4.3.
JIuneiinbie O6paboTka u3mepenuii. Hutsiuelii ganpHoMep.
HU3MEPEHUs Onpenenenne HEJIOCTYITHBIX pacCTOSAHUM.
[TapannakTuyeckuit METO/I. Nsmepenne

paccTosiHui CBETOlaTbHOMEPaMH U 3JIEKTPOHHBIMU




TaxE€OMETPaAMH.

CamocrosiTe1bHAs padora. N3ydyenune OIIK-4.1.
TeopeTrdeckoro marepuana: [1], [2]. OIIK-4.3.
Jleknusi 9. I'eomeTpuyeckoe HUBEJTUPOBAHUE. OIIK-4.1.
Mertoapl HuUBenupoBaHus. HuBenupbl W peuku: OIIK-4.3.
YCTPOMCTBO, KJaccudukanus, IIOBEPKHU.
[Iponoxkenue xoaa TEXHUUECKOIO HUBEIMPOBAHUS.
O0paboTka pe3ybTaToB.
Bnusinue kpuBu3HBI 3emMid u  pedpakiuu Ha
9 ['eomeTpuyeckoe | pe3yabTaThl HUBEIMPOBAHUS.
Husenuposanue | JlaGoparopuas padora NeS. OIIK-4.1.
1. YcrpoiictBo Teomonuta 4T3011. OIIK-4.3.
2. IlpuBeneHue TeononuTa B paboyee MojIoKeHHE.
3. Custue orcueros no I'K u BK.
4. IToepka ypoBHs nipu anuaane ['K.
5. 3mepenne ropu3oHTaIBHOTO YIIA.
6. 3MepeHue BepTUKaIbHOTO yria.
Jlekuus 10. Cbremka Kej1e3HOAOPOKHON TPacChl OIIK-4.1.
ITonsTne 0 TPacCUPOBAHUU JIMHENHBIX OIIK-4.3.
COOPYKEHHUM.
[InanoBass ¥  BBICOTHAas IpHUBS3Ka  TPacChl.
HuBenupoBanue  Tpaccbl M IONEPEYHHUKOB.
CocraBnenue npoduns. HusenupoBaHue uyepes
Copemka peKy, oBpar.
10 XKenne3HoaopoxkH | JlabopaTtopHasi paGora Ne6 OIIK-4.1.
Oif Tpacchl 1. YerpotictBo HuBenupa H-3. OIIK-4.3.
2. CHsITHE OTCUETOB IO PEHKe.
3. IToBepka Kpyriaoro ypoBHS.
4. HW3mepenue npesbllieHUd. Bpranucnenue B
JKypHaJIE€ TIPEBBIIIEHUN MEXAYy CBSA3YIOLIUMHU
TOYKAMH U UX OTMETOK.
5. BeinonHeHne NoCTpaHUYHOIO KOHTPOJIA.
Jleknusi  11. Kese3HOH0pOXKHBIE  KpPHUBbIE. OIIK-4.1.
Kpyrossle kpussle. IlepexoqHbie KpUBBIE. OIIK-4.3.
Kenesznonopoxusie KpuBble. Pacuer nmukeraxa.
Keneznonopox
11 JlaGoparopHasi padora Ne7. OIIK-4.1.
HbI€ KpUBbIE
1.Beruncienne HEBSI3KM HHUBEIUPHOTO XOJa U OIIK-4.3.
YpaBHUBAaHHE OTMETOK.
2.IloctpoeHue mpoAOIBbHOTO MPOGUIIS.
12 [Torpemnoctu Jlekuma  12.  IlorpemiHocTH  M3MepeHMId. OIIK-4.1.
U3MEPEHUN W3mepenuss u ux knaccupukanus. [lorpemHocTi




n3MepeHuil. CBoiicTBa CilydaliHBIX NOIPEIIHOCTEN
n3mepennii. [Ipumeprsr. O0paboTKka paBHOTOYHBIX U

HEPaBHOTOYHBIX I/I3MepeHHﬁ O,Z[HOI71 BCJIMYHHEI.

CamocrosiTesbHast padora. N3yuenue
OIIK-4.1.
TeopeTuueckoro Marepuaina: [1], [2].
Jleknus 13. BoiHoc nmpoekTa B HaTypy. [loHsarue OIIK-4.1.
0 Ie0JIe3MYECKUX pa30MBOYHBIX PabOTax. OIIK-4.3.
['eoneznyeckast HOJTrOTOBKA IPOEKTA.
OneMeHTapHble  BHIbl  pa30OMBOYHBIX  palboT.
BriHecenue .
CriocoObI TOpU30HTATBHOM Pa3OUBKH.
13 IIPOEKTOB Ha
JladopaTopHas padora Ne§ OIIK-4.1.
MECTHOCTh
1.Penrenrie 0OpaTHBIX T€OAE3UUSCKUX 3a1a4. OIIK-4.3.
2.Boruncnenue pa3OUBOYHBIX YITIOB M PACCTOSHUM.
CamocrosiTeibHAs padora. N3yuenne OIIK-4.1.
TeopeTnueckoro marepuana: [1], [2]. OIIK-4.3.
Jlekuusi 14. BeprukanbHas pa3ouBka. MeTojibl OIIK-4.1.
BEPTUKAIbHOM pa3duBku. BeiHOC B HaTypy OIIK-4.3.
Cnoco0sl B
. NPOEKTHOH OoTMeTKH. llepemada OTMETOK Ha
14 BEPTUKAIBHOU .
BBICOKHE YaCTH COOPY>KEHHUI U B KOTJIOBaH. BriHOC
pa3ouBKH
B HATypy JMHUU M TUIOCKOCTH C TIPOEKTHBIM
yKJI0HOM. Oripe/ieieHue BHICOT COOPYKEHUH.
CamocrosiTe1bHAs padora. N3yuenne OIIK-4.1.
TeopeTnueckoro marepuana: [1], [2]. OIIK-4.3.
CoBpemeHHbIE Jlekuma 15. CoBpeMeHHBIC  TEXHOJIOTHH. OIIK-4.1.
reoaesuueckue u | GPS/ITIOHACC — texHonmoruu. A’spokocMudecKast OIIK-4.3.
reouHpopmManuo | chbeMka. HazemMHOe Ja3epHOE€ CKaHHWPOBaHHE.
HHBIE ["'eonH(popMaInOHHBIN MOHUTOPUHT JehopMaIuii.
TexHoJIoruu Iipu | CaMocTosATeIbHAS pabora. N3yuyenune OIIK-4.1.
15 IIPOEKTUPOBAHMU | TeopeTudecKoro Marepuana: [1], [2]. OIIK-4.3.
I/IQ
CTPOUTENBCTBE U
HKCIUTyaTaIH
TPAHCIOPTHBIX
00BEKTOB
Jleknus 16. T'UC. Crpykrypa u Kiaccuduraiums OIIK-4.1.
I'c. Nudopmarnmonnas OCHOBa I'cC. OIIK-4.3.
Texanueckoe oOecmedyeHrne BBOJAa M BBIBOJA
['eonndopmaro
16 unpopmanmu B [MC. KoopauHatHble H
HHBIE CUCTEMBI
aTpuOyTHUBHBIE JaHHbIE MOJIENN
NPOCTPAHCTBEHHBIX ~ 00BEKTOB.  IIporpammuoe
obecnieuenne I'UC. Ilpumenenne I'MC Ha




JKEJIE3HOJOPOXKHOM TpPAHCIOPTE, B MOCTO - U
TOHHEJIECTPOCHHH.
CamocrosiTe/ibHasA pabora. Nzydyenue OIIK-4.1.
TeopeTrdeckoro marepuana: [1], [2]. OIIK-4.3.
Jist 3a09HOM (hOPMBI OOYUECHUS:
Tabmuna 5.2.
No HaumenoBanue HNuaukaropsl
/_ pasjiena Copaeprxanue pasiena JAOCTHKEHUS
. AUCHUTLTHHBI KOMIIeTeHI Ui
CamocrosiTesbHas padora. Posb reonesuu B OIIK-4.1.
®opma U | CTPOUTENIBCTBE U DKCIUTyaTalluu kKene3Hbix qopor. | OIIK-4.3.
1 pasmepsl 3emun. | CopepikaHue Tonorpaduueckux KapT U IIaHOB.
Cucremsl Macmra0sr.
KOOpJAUHAT
Jleknus 1. ®opma u pa3mepsl 3emuu. Cucremsl | OIIK-4.1.
koopauHat. OpHeHTHPOBAHUE HANIPABJICHUI. OIIK-4.3.
IIpeamer u 3a1a4 HH)KEHEPHOM T'€OJE3UH U
reonHpopMaTuku. X posib B CTPOUTENHCTBE U
JKCIUTyaTally JKeJle3HbIX gopor. Popma u
pa3mepsl 3emiin. CucTeMbl KOOPJIMHAT U BBICOT,
HCIIOJIb3YEMbIE B I€0/1€3UU. Y TIIbI
OpuenTnpopay | OPMEHTHPOBAHUS.
2
e HampaBieHuil | CamocToATeIbHAas paGora. A3UMYyTHI, OIIK-4.1.
TUPEKIUOHHBIN yron. CrocoObl WX OMpeeeHusI. OIlK-4.3.
[IpssMmass u oOpaTHast Teoje3UyYecKHe 3aJaud Ha
MJIOCKOCTH.
JlaGoparopHasi padora Nel. OIIK-4.1.
1. U3mepenue JIMH JIMHUN Ha KapTe. OI1K-4.3.
2.0npenenenue NpsIMOYroJIbHBIX KOOPJIUHAT.
3. OnpeneneHne TUPEKIMOHHBIX YIJIOB
CamocrositenbHas padora. [1nan u kapra, ux OIIK-4.1.
Tonorpaguueck | conepxkanue. Pasrpadka m HOMEHKIATypa OIIK-4.3.
3 We Kaprtel U | KapT. M300paxenne penbeda. Pemenne 3ana4 mo

IIJTaHbI

penbedy. LudpoBsie MogeIM MECTHOCTH.

DJIEKTPOHHBIE KapTHI.




I'eone3nueckue

CCTHU

CamocrosiTesbHast padoTa. MeTo1bl TOCTPOEHUS
IUIAHOBOM I'e0Ae3UUECKOll ceTh. Bunpl ceTell.

3akperieHUe MyHKTOB. 3aCEUKH.

OIIK-4.1.
OIIK-4.3.

CpeMKa

MCCTHOCTH

Jlexnusd 2. T'eoge3snueckue cetu. ChbeMKka
MECTHOCTH.

['ocynapcTBenHas reojie3nueckas CeTh.
TeononutHsie X0ab1. [ToneBbie paboTHI.
Boruncienne koopauHaT TOYEK T€OA0IUTHOTO
xoma. Meroabl cheMoK. TeomoauTHas CheMKa.
TpuroHomeTpudyeckoe HUBEIUPOBAHHUE.

TaXCOMeTpI/I‘IeCKaH CbCMKa.

OIIK-4.1.
OIIK-4.3.

YrioBeie

U3MEPEHUS

CamocrosiTe1bHAS padora. [TonsTue o
TOPU30HTAJIbHBIX U BEPTUKAJIBHBIX YIJIAX.

Teomomur. Ha3znauenue, yCTpPOWCTBO,  THIIBI
TEOJOJUTOB, OCHOBHBIC oOcH. OCHOBHBIC YaCTH
TEOJOJUTOB  (3pUTENbHBIE  TPYOBl,  YPOBHHU,

OTCUETHBIE YCTPOICTBA).

OIIK-4.1.
OIIK-4.3.

JlabopaTopHnas padora Ne 2.
1. IlpuBenenune Teo0aMTa B pabodee MOJI0KESHHUE.
2. 3mepeHue ropu30HTAIBHOTO YIIIa.

3. I3MepeHne BEpTUKaIbHOTO yIia.

OIIK-4.1.
OIIK-4.3.

IToBepku
TEOJ0IUTA
4T30II.

CamocrosiTeibHas padora.

[ToBepka WIMHAPHUYECKOTO YPOBHS HpU alau]aje
ropu3oHTaIbHOrO Kpyra. IloBepka ceTku HUTEH.
Omnpenenenne KOTMMAITMOHHON OLITHOKH.
Onpenenenne Mecta HyJIsl BEPTHKAILHOTO KPYTa.
[ToBepka ocu BpaieHus 3pUTENBLHON TPYOBI.
[lpuBenenne TeomonuTa B pabodee IOJIOKEHUE.
H3mepeHne TOPU3OHTAIBHBIX W BEPTUKAIBHBIX

YTJIOB.

OIIK-4.1.
OIIK-4.3.

JInnelinbie

HU3MCPCHUMA

Jlekuus 3. YrioBble usmepenus. JIluneiinoie
usMmepenus. Teononut. Haznauenue, ycTpoicTso,
Tunel TeononutoB. [loBepku Teononuta 4T30I1.
W3mepenue UIMH JMHUI MEPHBIMU JIEHTAMHU U

pynerkamu. O6paboTKa U3MEPEHHIA.

OIIK-4.1.
OIIK-4.3.

CamocrositesbHass padora. HutsHbli 1aasHOMED.
Onpenenenue HEJOCTYIHBIX paccTosiHUM.
[TapajutakTuyeckui METOL. N3mepenue

paCCTO}IHI/II\/'I CBCTOJAJIBHOMEpAMHU U 3JICKTPOHHBIMHA

OIIK-4.1.
OIIK-4.3.




TaxE€OMETPaAMH.

I'eomeTpuueckoe

HUBCIUPOBAHUEC

CamocrosiTesibHast padoTa. HuBenupHbie peiku:
YCTPOKCTBO, KJIACCU(PHUKAIIHSI, TOBEPKH.
[TposioskeHue X0/1a TEXHUYECKOTO HUBEITUPOBAHHSI.
O6paboTka pe3yIbTaToB.

Brvsiare KpuBH3HBI 3eMII M pepaKiuy Ha

PE3yabTaTbl HUBCIIUPOBAHUA.

OIIK-4.1.
OIIK-4.3.

10

CrpeMKa
JKEIIE3HOJOPOIKH

O# Tpacchl

Jlekuusa 4. I'eomeTrpuyeckoe HUBeJMPOBaHHE.
CheMKka :KeJIe3HOOPOXKHOMH Tpacchl. MeToibl

HUBEJIUPOBAHUS. Husenupsr: YCTPOMCTBO,

KJ'IaCCI/I(bI/IKaI_[I/IH, ITOBCPKHU.

ITonsTue 0 TpaCCUPOBAaHUU JIMHEHMHBIX

COOPYKEHHUM.

IInanoBas u BBICOTHAA IIPUBA3Ka TPacCChI.

HupennpoBanue  TpacCel M IIONEPEYHUKOB.

CocraBnenue mpoQuiis.

OIIK-4.1.
OIIK-4.3.

JlabopaTopnas padora Ne 3
1. YerpoiictBo HuBenupa H-3.
2. IloBepku HUBEIHpA.

3. I3MepeHue NpeBbILEHUN.

OIIK-4.1.
OIIK-4.3.

11

Keneznomopox

HBIC KPpHUBBIC

CamocrositenbHas padora. Husenuposanue
qyepes peKy, oBpar. Kpyrosbie KpuBbIe.
IlepexoHbIE KPUBBIE.

Kenesnomopoxusie KpuBbie. Pacuer nukeraxa.

OIIK-4.1.
OIIK-4.3.

12

[TorpemnocTn

U3MEPEHUU

CamocrosiTebHas padora. V3mepeHus u ux
knaccudukanus. [lorpenrHoctu u3MepeHui.
CBolicTBa Cily4aiiHbIX MOTPEIIHOCTEH H3MEPEHUH.
[Tpumepsi. O6paboTKa paBHOTOYHBIX U

HCPAaBHOTOYHBIX I/IBMCpCHI/Iﬁ OJIHOM BEIUYMHEL.

OIIK-4.1.

13

Brinecenue
MPOEKTOB Ha

MECTHOCTH

CamocrositeibHast  padora. Ilonatue o

re0JIe3NYECKUX Pa30MBOYHBIX pabOTax.

I'eonmesmueckas IIOATOTOBKA IIpOCKTA.

OnemMeHTapHble  BUABl  pa30UBOYHBIX  paboT.

CnocoObl TOpU30HTANIBHOM pa30MBKH.

OIIK-4.1.
OIIK-4.3.

14

Crioco6b1
BEPTUKAJILHOU

pa3ouBKH

CamocrofTeLHAA Metoasl

HaTypy
OTMCTOK Ha

padora.
BEepPTUKAJIbHOM pa30uBku. BbiHOC B
IIpOEeKTHOM oTMeTkHu. llepenaya
BBICOKHE YaCTU COOPYKEHHUM U B KOTJIOBaH. BeIHOC
B HATypy JMHUUM U IUIOCKOCTH C IPOECKTHBIM

yKJIOHOM. OmnpeiesIeHHe BBICOT COOPY>KEHUH.

OIIK-4.1.
OIIK-4.3.




CoBpemeHHbIE CamocrositenbHas padora. GPS/TJIOHACC - | OIIK-4.1.
reoJIe3NYECKUe M | TeXHOJoTHH. AdpokocMudeckas cbemka. Hazemuoe | OIIK-4.3.
reouHdopmanno | JazepHoe CckaHupoBaHue. [eomH(bOpMalMOHHBIN
HHBIE MOHHUTOPHHT JeopMariuii.
TEXHOJIOTHH TpHU
15 IIPOEKTUPOBAHU
u,
CTPOUTENIbCTBE U
IKCIUTYaTaIlH
TPAHCIIOPTHBIX
00BEKTOB
CamocrositesibHass  padora. Crtpykrypa wu | OIIK-4.1.
knaccudpukanus ['MC. Mudopmanmonnas ocHosa | OIIK-4.3.
I'MC. Texuuueckoe obecrieueHre BBOJAa U BBIBOJIA
upopmauun B THUC. KoopaunatHele U
16 Feonngopmauo aTpuOyTUBHBIE JTaHHBIC MOJIeTTN
HHHBIC CHCTEMBL MPOCTPAHCTBEHHBIX ~ 00BEKTOB.  I[IporpamMmuoe
obecrieuenne [UMC. Ilpumenenue I'MC Ha
JKEJIE3HOJJOPO’)KHOM TPaHCIOPTE, B MOCTO - U
TOHHENIECTPOCHHH.
5.2. Pa3nmensl MUCIIUTIIMHBI U BUBI 3aHATHI
Jli1g ouHO# popMBI 00YyUEHHUS:
Tabmuma 5.3.
Ne HaumenoBanue pasjaesa
i J—— J 113 JP CPC Bcero
1 2 3 4 5 6 7
1 dopma W pasMmepel  3eMIIH. ’ B B 5 4
CucreMbl KOOpIAUHAT
2 OpueHTHpOBaHNE HAIIPABIECHUIN 2 — 1 2 5)
3 | Tomorpaduyeckne  KapTel | 5 B L 5 5
TUTaHBI
4 I'eone3nueckue cetn 2 - 2 2 6
5 CpeMKa MECTHOCTH 2 — 2 - 4
6 | YrioBsie u3mMepeHus 2 — 2 2 6
7 [ToBepku Teogonuta 4T30I1. 2 - - 2 4
8 | JluneitHble N3MEpEHUS 2 - - 2 4
9 I'eomeTprueckoe HUBETUPOBAHNE 2 — 2 - 4
10 | Ceemka KEJIE3HOAOPOKHOU ) B 4 ) 4
Tpacchl
11 | XKene3HOqOpOKHBIE KPUBBIE 2 — — - 4




12

[TorpemnocTu u3MepeHui

13

BeiHecenue [IPOEKTOB Ha

MECTHOCTb

14

Crioco0b1 BEPTUKAJILHOM

pazOuBKH

15

CoBpeMeHHbIE TIe0/Ie3UUecKue U
reonH(opMaloOHHbIE
TEXHOJIOTMH npu
IIPOEKTUPOBAHUM, CTPOUTEIIHCTBE
U OKCIUTyaTallud TPaHCIOPTHBIX

00BEKTOB

16

I'eonnpopmanioHHBIE CUCTEMBI

2 - - 2

Hrtoro

32 - 16 24

72

KonTpoan

36

Bcero (06mas Tpya0eMKOCTb, Yac.)

108

Jnig 3a04HO HOPMBI O0YUECHHUS:

Taonuua 5.4.

Ne

n/n

HaumeHoBaHue pa3aena

JTUCIHUIIINHEI

JIP CPC

Bcero

1

2

1

dopma W pa3Mmephl  3eMIIH.

CucremMbl KOOpIAUHAT

OpueHTHpOBaHNE HAPABIICHUMA

10

Wl N

Tomorpadguyeckue  KapTel U

I1IJTIaHBbI

'eone3nueckue cetn

CbeMKa MECTHOCTH

N
|
1
1

VYrinoBeie HU3MCPCHUMA

IToBepku Teononura 4T30I1.

JInnelHble U3MepeHus

©O©| 0| N o O &

FCOMCTpI/I‘-ICCKOC HUBCIIMPOBAHUC

| O O O

| 0| O O M| O

Cpemka JKEJIE3HOAOPOKHOU

Tpaccsl

11

Kene3Ho0poKHBIE KPUBBIE

12

[TorpemnocTu n3mMepeHnit

13

Brinecenne MPOEKTOB Ha

MECTHOCTbH

14

Crnioco0b1 BEPTUKAIbHON

pa3ouBKU

15

COBpeMGHHBIe T'COAC3NYCCKHUE U




reoMH(pOPMAaLIMOHHBIE
TEXHOJIOTUU pH
POEKTUPOBAHUY, CTPOUTEIHCTBE

n OKCINlyaTaluu TPaHCIIOPTHBIX

00BEKTOB
16 ['eonHpOpMaIIMOHHBIE CUCTEMBI - — — 7 7
Hroro 8 — 4 87 99
KonTpoasb 9
Bcero (00mas Tpy0eMKOCTb, Yac.) 108

6. OneHo4Hble MaTepUuaJibl 1Jisl IPOBCACHUA TCKYLICT0 KOHTPOJISA YCII€BACEMOCTH U
l'lpOMC)KyTO‘IHOifI aTrrecranmuu oﬁyqammnxca no JTUCHUIIJINHE
OI.[GHOLIHBIG MaTCpuaJibl II0 AUCHUIINIMHE SBJISACTCS HEOTHEMJIEMOM YacThIO pa60qel71
nporpamMmsl U NIpEACTABJICH OTACIIBHBIM NOKYMCHTOM, paCCMOTPCHHBIM HA 34CCHaHUU Ka(l)eﬂpBI

U YTBEPKJIEHHBIM 3aBEAYIOIIUM Kadeapoil.

7. MeToauveckne yKazaHus JJis 00y4YaOUIUXCS 0 OCBOEHHIO JUCIUIJIMHBI

[TopsaoK M3ydeHHs] NUCUMIUIMHBI CIIE YOI

1. OcBoenue pasnenoB AUCHUILIMHBI OPOM3BOAUTCA B IOPSIKE, IPHUBEICHHOM B
paznene 5 «CoaepkaHue W CTPYKTypa AUCHUILIMHBI». OOydaroumiuiicss TOMKEH OCBOWTH BCe
pas3zenbl JUCIHUILIMHBI, UCTONBb3YsI METOIWYECKHE MaTepHalbl AUCIUILIINHBI, a TaKXke yu4eOHO-
MeToau4eckoe obecreueHne, MpuBeIeHHOE B pa3zene 8 pabodeil mporpaMMel.

2. Jlna ¢opMHpOBaHMS KOMIETEHIMH oOydaromuiics JOKEH IpeCTaBUTh
BBITIOJIHCHHBIC THUIIOBBIE KOHTPOJBHBIC 3a/JaHHS WM WHBIE MaTepHUalibl, HEOOXOIUMBIEC ISt
OIICHKH 3HAHWM, yMEHUN, HABBIKOB U (WJIM) OMbITA JEATEIBHOCTH, MPEIYCMOTPEHHBIE TEKYIIHM
KOHTPOJIEM YCIIEBAEMOCTH (CM. OLIEHOYHBIE CPEICTBA MO TUCIUTUINHE).

3. Ilo uToraM TeKyIIEro KOHTPOIs yCIEBAEMOCTH IO AUCLUILIMHE, OOYydYaromuiics

JIOJIKEH MPOUTH MPOMEKYTOUHYIO aTTECTAIUIO (CM. OLICHOYHbIE MaTepUaIIbI MO AUCIMILIUHE).

8. Onucanue MaTepuaJIbHO-TEXHUYECKOI0 U Y4eOHO-METOAMYECKOro odecneveHms,
HE00X0AUMOro VISl Peaii3auu NPOrpaMMbl MATHCTPATYPbI 0 JTUCHHUIINHE
8.1. TlomemieHuss MNpPEACTABISIIOT COOOH yueOHble AayAMTOPUU I TPOBEACHUS
y4eOHbIX 3aHATUH, NPEAYCMOTPEHHBIX MPOrpaMMON crneyuanumema, YKOMIUIEKTOBaHHbIE
CHeHMaTU3UPOBAHHON yueOHON MeOenpl0 M OCHAIlleHHble O0OpYAOBAaHHUEM U TEXHUYECKUMHU
cpencTBaMu OOYyYEHUs, CIAYKalUMU JJIs TpEeACTaBiIeHUs y4eOHOW WHOpMAuu OOJBIION
ayUTOPUU: HACTEHHBIM HKPaHOM (CTAllMOHAPHBIM WJIM TEPEHOCHBIM), MapKEpHON OCKOW U
(unu) MenoBOM JOCKON, MyIbTUMEIUNHBIM MPOEKTOPOM (CTAlIMOHAPHBIM UJIU IEPEHOCHBIM).
Bce nmomemienus, ucnonb3yemble JUISI  MPOBEACHUS  Y4eOHBIX  3aHATUH U
CaMOCTOSITENIbHOW pabOThl, COOTBETCTBYIOT JACHCTBYIOIIUM CAHUTAPHBIM M MPOTHBONOMXKAPHBIM

HOPMAaM U IIPaBUJIAM.



Jlnst  mpoBeneHus Ja0OpPaTOPHBIX pabOT HCMONb3yeTcs Jjtabopartopus Kadeapsl
«Hnoicenepnasn 2eodesusy O000PyAOBaHHAs CIEAYIOUIMMU npubopamu, WCIOJIb3YEMbIMH B
y4eOHOM Ipolecce:

— ontudeckue Teomonutsl 413011, 3T2KII,

— TOYHbIe onTudeckue HuBenupsl B40, L30;

— aneKkTpoHHbIe TaxeoMeTpel CX-105;

— JIOTIOJIHUTENbHOE O00O0pYyJOBaHME (IITATUBBI, HUBEIUPHBIC PEHKH, HUBEIHPHBIC
OalIMaKH, PyJIeTKN).

[TomemieHus st caMOCTOSITENbHON pabOThl 00YYaOLIMXCSl OCHAILIEHBI KOMIIBIOTEPHON
TEXHUKOM C BO3MOXHOCTbIO MOJKIIOUeHHs K cetu «lHTepHeT» u obecrneueHueM JocTyna B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

8.2. VYHuBepcuter obecredeH HEOOXOAMMBIM KOMIUIEKTOM JIMLEH3UOHHOIO U
CBOOOJTHO paCIpOCTPaHSAEMOr0 IMPOTPAMMHOIO OOECHeueHHs, B TOM YHCIIE OT€YECTBEHHOTO
IPOM3BOJICTBA:

- MS Office;

- OmneparmonHas cuctema Windows;

- Antusupyc Kacnepckuii;

- [IporpammMHas cucrtema ajisi OOHapyKEHHs TEKCTOBBIX 3aMMCTBOBAHUHN B y4eOHBIX
U Hay4HBIX paboTax «AHTHUmIaruat.BY3».

8.3. OOyuaromumcst obecriedeH JocTyn (yJaJieHHBIH JOCTYM) K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JTaHHBIX:

[Tpu n3yyeHnH AUCUUIUIMHBI TpodecCHOoHaIbHbIE 0a3bl JAHHBIX HE UCTIOIb3YIOTCS.

8.4. OOyuwarommmcsi obecniedeH IOCTyM (yAaJleHHBIH JOCTYN) K HH()OPMAIMOHHBIM
CTIPaBOYHBIM CHCTEMAM:

- Hanumonanenpiit  OtkpeiTeii  YHuBepcurer  "MHTYUT".  BecnuatHoe
obpasoBanue. [Dnekrponnsiii pecype]. — URL: https://intuit.ru/ — Pesxum goctyma: cBOOOIHBIH.
8.5.  IlepeueHb neyaTHBIX U3JAHUN, UCIIOJIB3YEMbIX B 00pa30BaTEILHOM IpoIiecce:

1. UnxenepHas reozesust u reounpopmatuka. Kpatkuit xkypc: YueOnuk / Ilox pen.
B.A. Koyrus. [J CII6.: U3narensctBo «Jlauby, 2015. — 288 ¢. www.e.lanbook.com

2. lmxeHepHast reojie3usi U reomHpopmaruka: YueOoHuk ans Bys3oB /Ilox pen. C.H.
MartseeBa. M.: Akanemudeckuii [Ipoekt; ®oun «Mupy, 2012. - 484 c.

3. OnpenenieHne IUIOMAACH OOBEKTOB HEJBMIKUMOCTH: pekKoMeHIoBaHO YMO By30B
P® mo obGpa3zoBaHuio B 00JaCTH T'eo/Ie3UU U (POTOTPAaMMETPUH B Ka4eCTBE Y4eOHOTO MOCOOUS
JUISL CTYJIGHTOB BY30B, OOy4YarOMIMXCsl MO HampaBiieHnto nmoarotoBku 120401 — «IIpuxnamgnas
reoie3us» ¢ MpUCBOEHHEM KBanupukanuu (creneHu) «cneuuanuct / [B. H. banannun u ap.] ;
nop pex. : B. A. Koyrus. - Cankr-IlerepOypr; Mocksa; Kpacnonap: Jlans, 2013. - 111 c.

4. Tloneraes B.M., ToncroB E.I'. Chemka >Xele3HOAOPOXKHBIX KPHUBBIX: ydeOHOE
nocobue — CII6.: IIT'VIIC, 2011.- 37 c.

5. CIT 126.13330.2012 I'eone3nveckne paboThl B CTPOUTEIBCTBE. AKTyaTM3UPOBAHHAS
penakuus CHull 3.01.03-84 — M.: Munperuon Poccun, 2012.

6. barypun H.M. Pemenue reome3nyeckux 3agad Ha Tomorpaduueckux IUTaHaX |
kaptax: Meroauueckue ykazanus. [ CII6.: III'VIIC, 2010.- 38 c.



7. boromonoBa E.C., Mankosckuit O.H., Kpamennmua J[.B. Cwemka penbeda mo
mozenu. OOpaOoTka pe3yabTaTOB TaXxeOMETPUUECKOM CheMKH: MeToauueckue yKa3aHus K
BBITIOJIHEHHIO pacueTHO-Tpaduueckux paodor. - CII6.: III'VIIC, 2011. — 32 c.

8. boromonora E.C., MankoBckuit O.H. HupenmupoBanue Tpaccel: Meroaudeckue
yKa3aHHs K BBIIOJIHEHUIO pacueTHO-Tpaduueckoit padorsl. — CII6.: [II'YIIC, 2009. - 28 c.

9. bpeie M.A., I'ymano B.M., Koyrus B.A.,. Omnpenenenue ruiomazeid Ha KapTax:
Metoanueckue ykazanus. — CI16: III'VIIC. 2009. — 14 c.

10. Koyrus B.A., Ilomeraee B.M. Pemenue reone3nveckux 3aaad IO TEOPHU
norpentHocteit: Metoanueckue ykazanus. — CII6.: IIIYIIC, 2010. — 28 c.

11. Koyrus B.A. Beruucienue 3nemMeHTOB KpUBOW. Pacder pa30MBOYHBIX JIIEMEHTOB IS
BBIHECEHMSI ITPOEKTa B HaTypy: Meronudeckue ykazanus. - CI10.: IIT'YIIC, 2010. — 12 c.

12. TloneraeB B.U., Hukutunn A.A. Tabmuubl 11 pazousku kpuBbix. — CII10.: TIIYTIC,
2007. - 57 c.

13. Ceprees  O.I1., Tomcror E.I'. H3mepeHuss dJIEKTPOHHBIM TaXCOMETPOM:
Metoanueckue ykazanus — CI16.: III'YIIC, 2009. — 29 c.

14. Ceprees O.I1., Becénkun I1.A. Hudpossie nuenupsl. — CII6.: III'YIIC, 2012. —
22 c.

8.6. IlepeueHn pecypcoB MH(OPMAaLIMOHHO-TEIIEKOMMYHUKAITUOHHOMN ceTH
«HTEpHETY, UCTIONB3YEMbIX B 00pa30BaTEIHLHOM IMPOLIECCE:

JInunerii kabuner DUOC [DnextponHsblii pecype]. — URL: my.pgups.ru — Pexum
JOCTYTIA: JIJIsl aBTOPHU3. TIOJIb30BaTEIICH;

OnekTpoHHas WH(OpPMAIMOHHO-00pa3oBaTebHas cpefa. [DNeKTpOHHBIA pecypc]. —
URL: https://sdo.pgups.ru — Pexum noctymna: uisi aBTOPU3. MOJIb30BATEICIH;

DNeKTpOHHBINH (OHA MPaBOBOM W HOPMATHBHO-TEXHHYECKON mokymeHTanuu — URL:

http://docs.cntd.ru/ — Pexxum goctyma: CBOOOIHBII.

Pa3zpabotuuk paboueii mporpaMmsl,

JOICHT

O.IL. Ceprees

«24y anpens 2024 .
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