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Yackl Ha KOHTPOJIb 6,65 |6,65 |6,65 |6,65
Hroro 144 (144 |144 144




[porpammy cocTaBui(u):
K.m.u., ooyenm, Uspanosa I'.B.
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TPAHCIIOPTHO-TEXHOJIOTMYECKUE CPEJACTBA (npuka3 MunobpHayku Poccuu ot 11.08.2016 r. Ne 1022)

COCTaBlicHa Ha OCHOBaHHHU yueOHoro miaHa: 23.05.01-20-1234-HTTC u3m.plz.plx

CrenumansHocts 23.05.01 HASEMHBIE TPAHCIIOPTHO-TEXHOJIOTMYECKUE CPEJICTBA HampasieHnsocts (Ipoguib)
cneuuanuzanyst N 2 "TlogbeMHO-TpaHCIOPTHEIE, CTPOUTENBHBIE, JOPOXKHBIE CpeICTBa U 000pyAoBaHuE"":

Pabouast nporpamma o00peHa Ha 3aceiaHiy Kadeapsl

Ha3zemHble TPaHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

3aB. kadenpoii



1. IIEJIM OCBOEHMSI TUCLIUILIAHBI (MOIY.JIST)

1.1 Ilenpr0 OCBOCHUS AUCIIUTIIIMHBI SBISETCS H3YyYEeHUE METOZ0B N300paXXeHHsI T€OMETPUIECKHUX (DUTYD, CIIOCOOOB
pEIICHUS TO3UIIMOHHBIX M METPUYECKUX 3a]1a4; Pa3BUTHE Y OYAYIIEro CIEIUATUCTa TPOCTPAHCTBCHHOTO MBIIILICHUS,
BEIpaOOTKA 3HAHUH W HABBIKOB, HEOOXOAUMBIX OyIyIIeMy CIIEIHAINCTY IS BEITIOTHEHUS W YTEHUS TEXHUIECKUX
yepTexkKeu.

2. MECTO JUCHHUIJIUHBI (MOJY.JIS1) B CTPYKTYPE OBPA3SOBATEJIBHOM ITIPOI'PAMMBI

Hukn (pasmen) OIT: |B1.B.06

3. KOMIIETEHIIY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSI JUCIUILTAHEI
(MOJYJIST)

ITK-10: criocoOHOCTBIO pa3padaThBaTh TEXHOJIOTUYECKYIO JOKYMEHTALHUIO ISl IPOU3BOACTBA, MOACPHHU3AIINH, SKCILTyaTalllH,
TEXHHUYECKOTO 00CITYKMBaHHSI U PEMOHTa Ha3eMHBIX TPAHCIIOPTHO-TEXHOJIOTNYECKUX CPEJICTB U UX TEXHOJIIOIMYECKOTO U
obopynoBaHus

3HaTh.

3amaBaTh MPAMYI0, IDIOCKOCTH Ha KOMIUIEKCHOM uepTexke MomxkallpreMsl mocTpoeHHsT Ha KOMIUIEKCHOM YepPTEkKe IIOBEPXHOCTH
BparnieHuslIpaBuia mOCTpOEHUs JIMHUYU TIepeceUeHHs III0CKOCTEH

VYMeTh:

CTpouTh nepecedeHue npsiMoil ¢ miockocTbio. CTpOUTH MepecedeHre MIIOCKOCTH ¢ TIOBEPXHOCTHIO BpalieHuICTPOUTh
AKCOHOMETPHYECKUE MTPOCKINH.

Bnagerts:

MeToaMu IOCTPOEHUS NPSMBIX U IUIOCKOCTE.MeToiaMu OCTPOCHUs Pa3BEPTOK Pa3IUYHbIX TOBEpXHOCcTeH.MeTonamu
MOCTPOECHHS MOBEPXHOCTEHN BpAILCHHS.

OIIK-6: cnocOOHOCTHIO CAMOCTOSATEIBLHO HIIM B COCTaBE T'pynIibl OCYIICCTBIATD HAYUYHYIO ACATCIbHOCTD, PCAIN3Yys CIICIUAIbHBIC
CpCACTBa U METO/bI MOJIYYCHUSI HOBOI'O 3HAHUA

3HaTh:

TeOpeTI/I‘IeCKI/Ie OCHOBBEI Ha‘lepTaTCJ’ILHOﬁ TCOMCTpHH.

VYMeTs:

BrInonHATE TOCTpoeHNE N300paKeHU Ha YepTexe.

Biagers:

MeronaMu mocTpoeHust n300pakeHUH Ha YepTeKax.

17.063. IIpodeccuonanbuplii crangapt "MHKEHEP 110 OKCIVIYATAIIUU TEXHUYECKHUX CPEACTB
KEJE3HOAOPOXKHOI'O TPAHCIIOPTA", yrBep:kaéHHBII puKa3oM MHHUCTEPCTBA TPYAA U CONMAIBHOI 3aIINTHI

Poccuiicko ®enepauuu ot 12 pespans 2018 r. N 77u (3aperncrpupoBan MunucrepcTeom wcrunnn Poccuiickoii ®enepauuu

12 anpenst 2018 r., perncrpanuonnstii N 50747)

I1K-10. A. BeimosiHeHne padoT 110 OPraHU3aMN TEXHUYECKON SKCIUTyaTalliH, 00CTy )KUBaHUIO U PEMOHTY YCTPOICTB
KEJIE3HOJOPOKHOTO TPAHCIIOPTA
AJ02.6 TIpoBeneHre OpraHU3alnOHHO-TEXHHYESCKUX MEPONPHATHI, HAIIPABJICHHBIX Ha MOBBIICHUE 3()()EKTHBHOCTH

MIPOU3BOACTBCHHBIX IPOLIECCOB TEXHUYICCKOM JKCITyaTaluu, O6CJ'Iy)KI/IBaHI/I$I 1 pEMOHTa YCTpOﬁCTB JKCJIC3HOAOPOIKHOI'O TpaHCIOPpTa

B pe3yJsibTaTe 0CBOCHUS AUCHUTIUHBI (MOTYJIs1) 00YYAIOIIMIACS T0JIKEH

3.1|3narn:

3.1.1| TeopeTnyeckue OCHOBBI HAUEPTATEILHOI [€OMETPHUH.

3.1.2|Kak 3a1aBaTh NpsiMyto, IUIOCKOCTh Ha KOMILIEKCHOM depTeske MoHxa.

3.1.3|[Ipuembl mocTpoeHHs: HA KOMIUIEKCHOM YEepPTEXKe ITOBEPXHOCTH BpAILCHHUSI.

3.1.4|TIpaBuia HOCTPOCHUS JIMHUH [IEPECCUCHUSI IIIOCKOCTEH.

3.2|Ymern:

3.2.1| BBIMOIHSTH MOCTPOCHHUE U300PAKCHNUN HA YSPTEIKE.

3.2.2| Crpouts nepeceyeHne npsMoi ¢ IIOCKOCTBIO.

3.2.3|Crpouth nepeceyeHne MIOCKOCTH ¢ TTOBEPXHOCTHIO BPAIICHHS

3.2.4|Ctpouth aKCOHOMETPHUYECKHE TPOSKIIHH.

3.3|Baagers:

3.3.1|Meronamu noctpoeHust n300pakeHH Ha YepTexKax.

3.3.2|MeTrogaMu OCTPOEHUS MIPSIMBIX U INIOCKOCTEH.

3.3.3|MerogaMu nocTpoeHUst pa3BepPTOK Pa3INuHbIX TIOBEPXHOCTEH.




3.3.4|Meromamu TOCTPOCHHMS TOBEPXHOCTEH BpAICHHUSL.

4. CTPYKTYPA U COAEP)XAHUE JUCLHUIIJIMHBI (MOYJIS)

Kon HaumeHoBaHue pa3aesioB U TeM /Buj 3aHsATHS/ Cemectp /| Yaco | Ipumeuanue
3aHATUSA Kvpc

Pa3zgen 1. OcHOBBI TeOpUH MOCTPOEHHUS M300paKeHMit

11 [Tpeamer HayepTaTenbHOM reoMeTpun. Kpatkuit nctopuaeckuii 063op. MeToasl 1 1
npoerrpoBanusi. OpTOroHaIbHbBIE IPOSKINH. 3alaHHe TOUYKH Ha KOMIZIEKCHOM
uyeprexe Momxa. /Jlex/

1.2 Touka, MPOEKIINK TOYKH B IBYX U TPEX ILIOCKOCTSX MPOCKITHH. 1 10
I[poeuuposanue npsimoid. Touka Ha npsimoid. /Cp/

13 [Mpoexuyu npsiMpIx. OpHEHTAlMs UX B IPOCTPAHCTBE U OTHOCUTEIBHO APYT 1 1
Jpyra. 'maBHbIe JMHUM INIOCKOCTH. B3anMHOe 1oyio)KeHue AByX HPSMBIX.
Teopema 0 TIpoePOBaHIK TIPsIMOTO yriia. /JIex/

1.4 Omnpenenenye HaTypaJIbHOM BEIMYHMHBI OTPE3Ka U YIJIOB HAKJIOHA K TNIOCKOCTSIM 1 2
MPOEKIUH METOJOM NPSIMOYTOJIBHOTO TPEyTronsHuKa. [I[pruMeneHne TeopeMsl o
npsimoM yrie /Tp/

15 Touka u psiMas B MIIOCKOCTH. B3anMHOE MOI0XKEHHE MPSMOM U TUIOCKOCTH, 1 10
Bzaumuoe nonoskenue miockocreid. /Cp/

1.6 BsaumHoe 1osyioxeHue npsMbIX JUHUM B pocTpancTse. Ilnockocts. Ilpsamas u 1 10
TOYKa Ha IuIockocTH. OnpeneneHne BUANMOCTH IPOSKINHA IPSMBIX METOJIOM
KOHKypupytomux todek. /Cp/

1.7 MeTomp!l mpeobpa3zoBaHus YepTexa (3aMeHa INIOCKOCTEH POCKIHsI, BpallcHHE, 1 1
IJIOCKOTIapaJUIeNIbHOE TIepeMellieHne, copMenenue). /JIex/

1.8 ["TaBHBIC TIMHUY TUIOCKOCTH. PelieHne 3a1a4, NCIOoJb3Ys JIMHAHA HauOOJIbIIEro 1 2
HakJIoHa. Pemenne MeTpryeckux 3aad, UCIOJb3Ys COCOOBI IPeoOpa3oBaHus
uyeprexa. /Tp/

1.9 MHororpaHHUKHY U UX u300paxeHue. [lepeceueHre MHOTOIpaHHUKOB 1 12
IUIOCKOCTRIO 1 Tipsimoit. /Cp/

1.10 Pemenne no3unmonssix 3a1a4. Ilepeceuenre miockocTeil ¥ MHOTOTPaHHUKOB. 1 1
Ioctpoenue passeptok. /TIp/

111 Kpusbie maun. KpuBsle noBepxHocTu. Kitaccupukamnus moBepXHOCTEH. 1 14
Cnoco0bI 00pa3oBaHus U 3a1aHus ToBepXHOCcTel. [ToBepXHOCTH BpamieHusl.
I[Mepeceuenne mpsmoit muauu u moBepxHocty. /Cp/

1.12 IloBepxHocTu BpaleHus. Touka U JIMHUSA Ha IOBEPXHOCTH BPALLCHMUSL. 1 13
[epeceuenue NpsIMO JIMHUU € TIOBEPXHOCTBIO BpamieHus. /Cp/

1.13 B3aumHoe nepeceuenne nosepxHocteil. Criocod BCrioMoraTebHbBIX IIOCKOCTEH, 1 1
crnocob cdepudecknx noBepxHocTel. YacTHbIE Cllydan rnepecedeHns
noBepxHoctel. /JIex/

1.14 3amaun Ha TOCTPOCHUH JIMHUH ITEPeCeUeHUs MOBEPXHOCTEH C MOMOIIEIO CrIocoba 1 2
BCIIOMOTaTeNbHBIX Mmtockocteit. /TIp/

1.15 Passeprku nmoBepxuocreit. Coco6sl moctpoenus. /Cp/ 1 8

1.16 Peuienue 3aga4 Ha MOCTpOEHKE JIMHUU NIEPECEUEHUs IOBEPXHOCTEN BpallleHUs C 1 1
MOMOIIBIO BCIIOMOTATENBHBIX CeKyIIUX cdep. PazBepTku mosepxuocteit. /TIp/

1.17 Axconomerpudeckue mpoekuuu. /Cp/ 1 10

1.18 YactHble ciiyyau nepecedeHus nosepxHocrei. IloctpoeHne akcoHOMETpUUECKUX 1 10
npoexuuit. /Cp/
Paznen 2. CamocTosiTeJibHas padoTa

2.1 Ioaroroska k gexiusim /Cp/ 1 9

2.2 IoaroToBka k mpakTudeckum 3austusim /Cp/ 1 8

2.3 BeinonHenue KoHTposibHOU pabotst /Cp/ 1 8,6
Paznen 3. KoHTakTHBIE Yachl

3.1 Konrakrabie uacel B neproja IC /KD/ 1 2,35

3.2 KonraxtHbie gacs! /[KA/ 1 0,4

5. OHEHOYHBIE MATEPHUAJIBI




O1cHOYHBIC MaTEePHUAJIbI IS IPOBEICHUS IPOMEKYTOYHOM aTTeCTaIlly 00yJaIOIINXCS IPUBEICHBI B MIPHIOKCHUU K
paboueii mporpaMme AUCIUTUINHEI.

DOpMBI ¥ BUJIBI TEKYILETO KOHTPOJISI 10 AUCIUIUTNHE (MOJIYJII0), BUBI 33J[aHU, KPUTEPHU MX OIICHUBAHUSI, PACTIPEICIICHUE
0aJlJIOB 110 BUaM TEKYIIET0 KOHTPOJIS pa3padaThiBAIOTCs MPEIOAaBATENEM JUCIHUIUIMHBI C yYETOM €€ CHeUU(UKA 1 JOBOSITCS 10
CBCJICHUS 00YYAIOLIUXCS HA TICPBOM YUCOHOM 3aHATHHU.

Tekymmit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS TIPEToAaBaTelieM TUCIUIUTAHET (MOYIIs), KaK TIPaBHUIIO, C
ncnonb3oBanreM DMOC win myTeM IpoBEpKH MUCHbMEHHBIX pa0oT, MPEAYCMOTPEHHBIX paOOYNMH TpOTpaMMaMu TUCIIUATUINH B
paMKax KOHTAaKTHOH pabOThI M CaMOCTOSTENEHOM paboThl 00yuaromuxcs. [t GukcupoBaHus pe3yIbTaTOB TEKYIIETO KOHTPOJIS
MokeT ucnoib3oBatscs DMOC.

6. YAEBHO-METOANYECKOE I UTHOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI (MOIY JISI)

6.1. OcHoBHas JuTepaTypa

ABTODBI, COCTABUTEIH 3arnaBue HWsnarenbc D1 anpec
TBO, TOZ
JI1.1 |B. ®. Tapacos, JI. A. |HadeprarenbHasi reoMeTpusi: yueOHUK CIIG. : https://e.lanbook.com/b
Nynkuna, C. O. Jlaus, o0ok/3735
Hemonoros 2012

6.2. lomoTHUTEILHAS JTATEPATypa

ABTOpBI, COCTaBUTENH 3arnaBue W3parennc On. aapec
TBO, TOJ
JI2.1 |Awurtumos B. A., HaueprarenbHasi reOMEeTpusi: Kypce JIEKIHH IS CTY . CTIeIl. Camapa: [https://e.lanbook.com/b
HUspanosa I'. B., 190701 OITVY ua tpancm. (x.-a. Tpanc.), 181400 DTXK/ oun. | CamI'VIIC 00k/130336
3unoBseBa T. 0., 1 32049. (hopM 00yH. , 2010

Jlazytkun I'. B.

6.2 UndopmalmoHnbie TEXHOJIOTHH, HCIIOJIb3yeMbIe MPH OCYIIECTBICHHH 00Pa30BaATEJbLHOr0 MPOIECCa M0 JHCHMILTHHE
(momy.i0)

6.2.1 IlepedyeHb JIMIEH3HOHHOTO H CBOOOTHO PACTPOCTPAHAEMOT0 MPOTPAMMHOTIO0 00ecredeHns

6.2.1.1[Microsoft Office

6.2.1.2

6.2.2 Ilepeyenb mpodeccHOHANBHBIX 043 JAHHBIX H  HWH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1|ba3a naHHBIX COBETA 10 JKEJIE3HOAOPOKHOMY TPAHCIIOPTY TOCYAapCTB-yuyacTHUKOB CopyKecTBa - WWW.SOvetgt.ru

6.2.2.2|baza marHbpIXx OO0BEIMHEHUS MPOU3BOAUTEIICH JKEIe3HOTOPOKHON TEXHUKH -WWW.0pZt.ru

6.2.2.3| basa nannsix Poccranmapra —https://www.gost.ru/portal/gost/

6.2.2.4| basa maunsix ['ocymapcTBeHHbIx crangapTos:http://gostexpert.ru/

6.2.2.5|baza Jlanasix ACITMXKT

6.2.2.6| OtkpriThie qanHbie Pocxkenmopa http://www.roszeldor.ru/opendata

6.2.2.7| lnopManimoHHO-TIONCKOBBIE CHCTEMBI:

6.2.2.8| KoHCyJIbTaHT ILIIOC

6.2.2.9|'apant

7. MATEPUAJIBHO-TEXHUYECKOE OBECINEYUEHUE JUCLHUIIJIMHBI (MOAY.JISA)

7.1|Y4eOHble ayauTOopun IS IPOBEICHIS 3aHATHI JIEKIIHOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CHIEIIMATH3UPOBAHHON MeOeNbo
TEXHUYECKUMH CPEACTBAMU O0YyUCHHMS: MYJIbTUMEINITHOE 000py10BaHKE sl IIPeAoCTaBIeHHs yueOHOH nHdopmannu
GOMBIIION ayTUTOPUH W/WiIK 3BYKOYCHIMBaroIee 06opymoBanue (CTalmOHAPHOE HITH IEPEHOCHOE).

7.2| YueOHble ayJTUTOPHH /ISl IPOBEACHUS 3aHATHH CEMHHAPCKOTO TUIIA, TPYIIIOBBIX M MHIUBUAYAIbHBIX KOHCYJIBTALIUH,
TEKYIIETro KOHTPOJIS M MPOMEXKYTOYHOH aTTECTAINH, YKOMIUICKTOBAaHHBIE CTICIIHATTN3NPOBAHHON MEOEThIo 1
TEeXHUYECKUMHU CPEJCTBAME O0YUCHHUS: MyJIbTUMEINIHOE 000pyA0BaHKe U/UIIK 3BYKOYCHITHBAIOILee 000pYL10BaHUE
(cTarmoHapHOE WM TIEPEHOCHOE)

7.3|TTomemieHus 151 CAMOCTOSITEIBHOM PabOThI, OCHAIICHHBIC KOMITBIOTEPHONU TEXHHKON C BO3MOXKHOCTBIO TOAKITIOUYCHHUS K
cetn "MHTepHeT" M 0oOecrieueHreM 10CTyna B 3JIEKTPOHHYI0 HH(POPMaMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCHUTETA.




7.4

[Tomenienus 111 XpaHeHUsT U IPOPUITAKTHIECKOTO O0CITy KUBaHHUS YIeOHOTO 000py0BaHUSI.

7.5

JIaGopaTopu, OCHAIIEHHbIE CIEUaIbHBIM JIAOOPAaTOPHBIM 000PYAOBaHUEM: KOMIIBIOTEPHI C TPOTPAMMHBIM
obecnieuerneM- Kommnac -3D B xon-Be 13 mTyk.




