I'oCYIAPCTBEHHOE OBPA3OBATEJIbBHOE YUPEX/IEHUE
BBICIHIEI'O ITPO®ECCHNOHAJIbHOI'O OGPA3OBAHUAA
«JOHELUKNN HAIIUOHAJIBHBIN TEXHUYECKNU YHUBEPCUTET»

2 A.A. Kapaxo3oB

202F roga

PABOYASA ITPOT'PAMMA JUCIHHUIIJINHBI
b1.B.01. KoHcTpyHpoBaHHe U pacyeT Ha3eMHBIX TPAHCIIOPTHO-TEXHOJIOTMYECKUX MaIlIiH

(k011 M HANMEHOBAaHNE AUCLHUILIHHBI COTJIACHO Y4eOHOMY IUIaHy)

23.04.02 «HazeMHBIe TPaHCIIOPTHO-TEXHOJIOTHYECKUE KOMITJIEKCHI»
(KOt ¥ HAMMEHOBAHME HANPABJICHUS / CIIEUATBHOCTH)

HaHpaBHGHI/Ie IIOATOTOBKH

(cernuaabHOCTB):
HanpasneHHOCTH «KoMIbIOTEpHBIN WHKUHAPUHT TPAHCIIOPTHO-
(mpoduiip): JOTUCTUYECKUX CUCTEM
(HanMeHoBaHue NPo(IIIL / MATHCTEPCKOil POrPaMMBl / CrIeLHATH3ALIHH)
[Tporpamma: MarucTparypa
(GakanaBpuat, MaruCTpaTypa, CreluaITer)
dopma oOydeHHS: OYHasl, 3a09Has
(0uHas, 32049Has, OYHO-3204HAS)
dopma 00ydeHus: Oynast | 3aouHas
Cemectp(b1) 3 3
OO6wiast TPyI0EMKOCTS B 3.€./4acax 6/216 6/216
KonTakTHas pabora (dac.) 72 12
Jlekuuu (4ac.) 34 4
[TpakTyeckue (ceMUHApCKUe) 3aHATHSA (Yac.) 34 4
JlabopatopHbie paboTHI (4ac.) - -
CamocTosiTenbHas paboTa (4ac.), B TOM YHCIIe 90 186
KypcoBoii mpoekt(pabora) - -
(cemecTp/4ac.)
dopma MPOMEKYTOUHOM aTTecTaluu Ok3aMeH | OK3aMeH
(9x3ameH(3a4€T), yac.) (54) (18)

Jlonenxk, 2023 r.



Pabouass mporpamma mucturuinHbl «KoHCTpyHpoBaHHWE M pacueT Ha3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTMYECKUX MAIIMH» COCTaBJICHA B COOTBETCTBHHM C YYEOHBIM IUIAHOM [0 HAMPABJICHUIO
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1. OBBEKT, HEJIb U 3AJJAYHU OCBOEHMUSA TNCHUIIJTINHBI

JlucuuiuinHa —paccMaTpuBaeT BOIPOCHI, CBA3aHHBIE C Teopuell paboumx
IIPOLIECCOB  BEAYIIMX HA3€MHBIX  TPAHCIIOPTHO-TEXHOJOTMYECKMX  MAIIMH W
MIPOEKTHUPOBAHUS pabOUMX OPTaHOB JUISl X pean3aluu.

Heabo wu3yuyeHuss aucHUIUIMHBL «KOHCTpyMpOoBaHME H pacyeT Ha3eMHBIX
TPAHCIOPTHO-TEXHOJOTMUECKUX MAIINH SBISETCA MPUOOPETEHHE CTYIEHTaMH 3HAHUM
0 KOHCTPYUPOBAHMM CTPOMUTENbHBIX, JOPOKHBIX MAIIMH U OOOPYIOBaHHS, METOJAX
IIPOBEJEHUS PACUYETOB Y3JIOB U JI€TaJel, TEXHUKO-D)KOHOMHYECKUX U OPraHU3alMOHHO-
METOJ0JIOTHYECKUX OCHOB ITPOCKTUPOBAHMS MAILVH.

OCHOBHBIMH 3aJja4yaMU JTUCHUIUIMHBI «KOHCTpyHpOBaHHE M pacyeT HA3E€MHBIX
TPAHCIOPTHO-TEXHOJOTMUECKUX MaluH»  (OPMHUpPOBAHUE 3HAHUM U  HABBIKOB
OPUMEHEHUs] METOJIOB KOHCTPYUPOBAaHMS, NPUOOPETEHHE HABBIKOB BBIMOJHEHUS
UCCJIeIOBATEIbCKUX M PACUETHBIX PabOT MO CO3AaHUIO0 U MOJIEPHU3AIMU TPAHCIIOPTHO-
TEXHOJOTMYECKUX MAalIUH; oO0OecreyeHue MOATOTOBKM CTYJEHTOB K H3YUYEHHIO
BO3MOYKHOCTEH COBPEMEHHBIX KOMIMBIOTEPOB M MHGOPMAIMOHHBIX TEXHOJIOTHUH IS
KOHCTPYUPOBAHUS.

B pe3ynbrare 0CBOCHUS JUCUHUILIMHBI CTYIEHT HOJKEH

3HATH:

— o0mMe MeTo bl pacyeTa Ha3eMHbBIX TPAHCTIOPTHO-TEXHOJIOTMUYECKUX MAIIIHH;

— CII0OCOOBI pacueTa y3J0B U JeTalleH;

— TPUOPUTETH pPEIICHWS 3aJad MpU INPOU3BOACTBE M  MOJEPHU3ALUU
CTPOMTEIBHBIX, JOPOKHBIX MAIIMH WX TEXHOJOIMYECKOTO OOOpYIOBaHMS U
KOMILIEKCOB Ha uX 0a3se;

yMeTb:

— paspabatbiBaTh, C MHCIIOJIB30BAaHHEM MH(POPMALMOHHBIX  TEXHOJIOTHUH,
IPOEKTHYIO TOKYMEHTALHIO;

— pa3pabaTrbhIBaTh TEXHUUECKUE YCIOBUS HA MPOEKTUPOBAHUE;

— COCTaBJIATH TEXHUYECKHE OITHMCAHUI Ha3E€MHBIX TPaHCIIOPTHO-
TEXHOJIOTHYECKUX MAIIIMH M UX TEXHOJIOTHYECKOTr0 000pYy1I0BaHUS |
BJIAJIeTh:

— OCHOBHBIMM  METOJAaMH MPOBEACHUS  UCCIEAOBAaHUN, MO3BOJISIOLIUMHU
JOCTUTATH TIEJICH JJIs1 pelIeHUs MPOOIEMHBIX CUTYaIUH;

— HaBBIKAMU Pa3pabOTKH U peann3aIuu MPOEKTOB.
[lepeuncnennbie pe3ynabTaThl OOyYEHUS SBISIOTCA OCHOBOM s  (popmMupoBaHUsS
CIENYIONINH KOMIIETCHIIMI: CIOCOOEH pa3palaThiBaTh TEXHUYECKUE 3aJaHds Ha
MPOCKTUPOBAHUE M M3rOTOBJICHUE MAlIWH, MPUBOAOB, CUCTEM W HECTaHAAPTHOIO
000pyIOBaHUS U CPEJCTB TEXHOJOTHYECKOTO OCHAIICHHS, BHIOUpATh 000pyI0BaHUE U
texHosiorndeckyro ocHactky (ITK-1); crmocoOeH BBIOMpATh ONTHUMAJIBHBIC PEIICHUS TPU
CO3JITAaHUY TIPOAYKITH C YI€TOM TPeOOBaHUI KauecTBa, HAJIC)KHOCTH U CTOUMOCTH, a TaKKe
CPOKOB HWCIIOJTHEHUS, O€30MaCHOCTH >KU3HENCITEIPHOCTH W DKOJOTHYECKON HYHCTOTHI
npomsBojcTBa (I1K-3); crmocoOeH OCymeCTBIATh KPUTHYSCKUN aHaIM3 MPOOIIEMHBIX
CUTyalluii Ha OCHOBE CHCTEMHOTrO MOAXO0Ja, BbIpabaThiBaTh cTpareruto aeiicteuil (YK-
1); criocoOeH yrpaBiIATh MPOSKTOM Ha BCEX ATAIax ero ku3HeHHoro mukia (YK-2).



2. MECTO JJUCIHUILIUHBI B OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMME

Huciumuinaa  «KoHCTpyupoBaHME W pacyeT  HAa3eMHBIX  TPaHCIOPTHO-
TEXHOJOTMYECKUX MAIlIUMH» OTHOCUTCA K 4YacTH, (GOpMHUpPYEeMOW Y4YaCTHUKAMHU
o0pa3oBaTeIbHBIX OTHOIIEHHM OCHOBHOM MNpOQecCHOHANBbHON 00pa3oBaTebHON
porpaMMbl MO HampasiaeHH0 noarotoBkn 23.04.02 «HasemHble TpaHCIOPTHO-
TEXHOJOTUYECKHE KOMIUIEKChl MO0 mnporpamMme «KOMIbIOTEpHBIH  HMHKUHUPUHT
TPAHCIIOPTHBIX JIOTUCTUUYECKUX CUCTEM.

[IpenmecTByOmUMHA  KypcaMH, Ha KOTOPBIX HEMOCPEJICTBEHHO Oa3upyeTcs
muciuiuinHa «KoHCTpyupoBaHue M pacdyeT Ha3eMHBIX TPAHCHOPTHO-TEXHOJIOTHYECKUX
MaIIuH» SBIS0TCA «MaTteMaTnyeckoe MOAEIMPOBAHNE TEXHOJIOTMUYECKUX MPOLECCOB U
MamuH», «Teopuss U MPOEKTUPOBAHHE TMOABEMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX M

AOPOKHBIX MAIINUH,

MpOU3BOACTBCHHAA IIPAKTUKA W HAYYHO-UCCIICOAOBATCIbCKAA

pabora.
Hucimmuimaa  «KOHCTpyupoBaHME W pacyeT Ha3eMHBIX  TPaHCIIOPTHO-
TEXHOJOTUYCCKUX  MAIIMH»  SBJIACTCS  OCHOBOIOJIATAIOIICH  JJIT  BBITIOJHCHHS

BBIMYCKHOM KBaTU(UKAIIMOHHON PaOOTHI.

3. CTPYKTYPA U COAEPKAHUE JUCHUIIINHBI

3.1. Pacnpenesienue y4eOHbBIX YaCOB 10 TeMaM JUCHUILIMHBI M BUIAM 3aHATHI

HaunmenoBanue Tem (coaepikaTeTbHbIX KosmuectBo yacos
MO/TyJICH) Beero B TOM YHCJIC
Jlexkumm | Ilpakr. JlabGop. CPC

Paznen 1. TeopeTnueckue OCHOBBI 24(32) 6 (4) 6 (4) 12(24)
KOHCTPYHPOBaHUS MaIINH
Pazgen 2. Pa3paboTtka u conepkanue
[IPOEKTHO-KOHCTPYKTOPCKOM 20(24) 4 4 12(24)
JOKYMEHTAIUU
Paznen 3. KoncrpyupoBanue
000pyIOBaHUS JIISI TEXHOJIOTHIECKOM 20(24) 4 4 12(24)
JTUHUU
Paznen 4. KoncTtpyupoBanue MaliuH 1 20(24) 4 4 12(24)
anmnapaToB
Paznen 5. KoncrpyupoBanue cOOpOUHBIX 20(24) 4 4 12(24)
€IMHHII
Paznen 6. O6mue cBeeHus o 20(24) 4 4 12(24)
KOHCTPYHPOBAaHUHU PUBOJIOB
Pazgen 7. KoncTpyupoBaHue npuBOA0OB 20(24) 4 4 12(24)
POTOPHBIX MalTUH
Pazgen 8. KoncTpyupoBanue npuBoA0OB 14(18) 4 4 6(18)
BUOPAIIMOHHBIX MalllUH
KonTakTHas paboTta (IOMOIHUTENbHAS) 4(4)

HToro mo BUIaM 3aHATHIA: 162 (198)| 34 (4) 34 (4) 90(186)

KOHTPOJIb 54(18)




WUTOT'O 216 (216)
*- B CKOOKaX yKa3aHbl 3HAUYEHUs1, COOTBETCTBYIOIINE 3204HON (hopMe 00yUeHHUS

(I)OpMI/IIJOBaHI/Ie KOMHeTeHHl/Iﬁ B pe3yJbTaTe 0OCBOCHUA TEM NUCHHUIIJIMHBI

TeMbl TUCHHUILIMHBI, HalleJIeHHbIE HA
Komnerenuun
BbIPA00OTKY KOMIIETEHIIUU

IIK-1 Temnr 1, 3

IIK-3 Temnr 1, 3

YK-1 Temsr 1, 2, 4,5, 8

YK-2 Temnr 2,4,5,6,7, 8

3.2. Jlekuuu

Tema 1. TeopeTruecKkue OCHOBBI KOHCTPYHPOBAHUS MAIllUuH

Conepxanrie TeMbl 1. OCHOBHBIC IMOHATHS U ONpeAecHHs. BbIOOp CXEeMHBIX
pelICHWII TNPH TPOCKTHPOBAHWK MAIIIKH. OCHOBHBIC TPUHIUIBI W  METOJBI
POEKTUPOBaHUs. PacueThl Ha MPOYHOCTh MAIIMH Ha 0a3e MPOrpaMMHBIX KOMILIEKCOB
«Kommac 3D» u «Autodesk Inventor»

Jlutepatypa temsr 1: [1, 2]

Tema 2. Pa3zpaboTku u conepxaHue MPOEKTHO-KOHCTPYKTOPCKON JOKYMEHTAINH

Copnepxanue TeMbl: OINBITHO-KOHCTPYKTOpPCKasi paboTa, OCHOBHBbIE €€ (asbl.
Craguu ¥ 9rtambl pa3pabOTKH KOHCTPYKTOPCKOW JOKYMEHTAlMH (TEXHUYECKOTO
3a/laHus, TEXHUYECKOTO MPEIOKEHHUS, ICKU3HOTO MPOEKTa, TEXHUYECKOTO IMPOEKTa,
paboueil JOKYMEHTallUM) W UX COJEpKaHue. TUmbl, BHUABI U KOMIUIEKTHOCTH
KOHCTPYKTOPCKHUX JIOKYMEHTOB Ha IMpoeKTupyeMoe oOopynoBanue. OOo3HaueHUe
U3MeIuii M KOHCTpyKTOpckux gokymeHToB. Kiaccudpukarop ECK]/. Cucrema
0003HaYeHUSI KOHCTPYKTOPCKUX JOKYMEHTOB.

Jlutepatypa temsr 2: [1, 2]

Tema 3. [IpoekTupoBaHUE TEXHOIOTUYECKON JIMHUU

Conepsxanue TeMbl 3. XapaKkTepuUCTHKa 00beKTa npoekTupoBanus. CTpyKTypa u
KJaccu(UKaIusl TEXHOJIOTUYECKUX MAIMH U anmapaToB. CHCTEMHOE MPOSKTUPOBAHUE
muaur. O60pyI0BaHNE CKIIAJCKUX KOMIUIEKCOB ISl XpAaHEHHS TPY30B Ha MaJUIeTax.

JIutepatypa temsr 3: [1, 2]

Tema 4. KoHcTpynpoBaHue MallivH 1 annapaToB

Conepxxanne Tembl 4. OOmue mnpaBuiia KOHCTpyWpoBaHus. KommoHOoBKa
KOHCTPYKIMHU. BbIOOp CHIOBOM CXEMbl HA3€MHBIX TPAHCIOPTHO-TEXHOJIOTUYECKUX
MalIH. T€eXHOTOTHYHOCTh KOHCTPYKIIMI MAIIIUH.

Jlutepatypa temsb 4: [1, 2]

Tema 5. KonctpyupoBanue cOOPOUYHBIX €TUHUII



Copnepxxanue Tembl 9. KoHcTpyupoBaHue y310B M jaeraned. Tumossie
KOHCTPYKTHBHbIE  pemieHuss.  KoHCTpykuum — ouThix — geraneid.  KoHcTpykuun
MEXaHU4ecku oOpalaTeiBaeMbIX netaned. Jletanu wu3 miactMace. YIUIOTHEHHE
IIOABVKHBIX W  HENOABWKHBIX COCOUHEHHH. TEXHOJOrMYHOCTH KOHCTPYKLHM
COOpPOYHBIX EIUHHUII.

Jlutepatypa temsl 5: [1, 2]

Tema 6. O0miue cBeieHUs] O KOHCTPYUPOBAHUHU TPUBOJIOB

Conepxanue Ttembl 6: Tennmennum pasButhsg NOpUBOAOB. KOMIIOHOBOYHBIE
pemieHuss nNpuBoAoB. Pa3paboTka CTPYKTypHOW M KMHEMAaTHYECKOM CXEM MPHUBOJIOB.
Pa3paboTka KOMITIOHOBOUYHOM CXEMbI TPUBOJIA.

Jlutepatypa temsi 6: [1, 2]

Tema 7. KoHCTpyrpoBaHUe TPUBOJIOB POTOPHBIX MAIIIHH

Conepxxanvie TeMbl 7. [IpOM3BOJUTENBLHOCTh M KOMIIOHOBKA POJHKOBBIX
KoHBeliepoB. KoHCTpyHpoBaHHEe PUBOIOB POJIMKOBBIX KOHBEHEPOB.

Jlutepatypa temsr 7: [1, 2]

Tema 8. KoHcTpyrpoBaHue IpUBOIOB BUOPAIMOHHBIX MAIlUH

Conepxkanrie TemMbl 8. KOMIIOHOBKa M INPOM3BOAMTEIHHOCTh BHOPAIMOHHBIX
MaimiH. BuOpannonusie murtaTead. BubOpoouuctutenu. I[IpuBoabI BHOpPAIIMOHHBIX
MalIIIHH.

Jlutepatypa temsr 8: [1, 2]

3.3. IllpakTHYyecKHe (CEeMUHAPCKNE) 3aHATHS He NMPeayCMOTPEeHbI

Ne Obwem, | jryre-
Tema padoThI yac.
n/n (ouH./3204H.) parypa
1 |Kunemarnueckuii pacyeT IMIEKOBBIX IPOOUIIOK 62 |[1,2]
2 |CuoBoii pacuéTt mEKOBBIX TPOOHIIOK 4(2) |4, 2]
3 |KunemaTmdeckuii pacuéT KOHYCHBIX TPOOHIIOK 40 |[1,2]
4 |CunoBo# pacué€T KOHYCHBIX APOOMIOK 4(0) |1, 2]
5 |IIpoBepouHbIil pacy€T SKCHUEHTPUKOBOTO IPOXOTA 4(0) |1, 2]
[IpoBepounblii pacyéT BUOPALIMOHHOTO (TOPU30HTATBLHOTO) [1, 2]
6 |rpoxoTta 4 (2)
C HaIpaBJICHHBIMU KOJIEOAHUSIMU
7 OrnpeneneHue OCHOBHBIX MAPAMETPOB U pacuéT 4(0) [1, 2]
WHEPIUOHHBIX TPOXOTOB
8 [TonGop u pacu€r pexxkuMOB pabOTHI 000PYIOBAHUS 4(0) [1, 2]
JPOOMIIBHO-COPTUPOBOYHOTO 3aBOJIA
Uroro: 34 (6)

*- B CKOOKax yKa3aHbl 3HAUEHUSI, COOTBETCTBYIOIINE 3a09HON (hopMe 00yUeHHS

3.4. CamocTtosiTesqibHasi padoTa CTyAeHTa

‘ Ne n/m \ Buapl camocTosTenbHON pabOThI CTYICHTA ‘ O0beM, yac.




1 Nzyuenue nekuonHoro matepuana (He meree 50% ot oobema 44 (66)
JICKIIMI)

2 [ToaroroBka Kk mpakTuueckuM 3aHsaTusiM (He Meree 50% ot oobema 46 (91)
ayJIMTOPHBIX MTPAKTUICCKUX 3aHITHI)

3 [ToaroroBka k nabopatopHbiM padotam (He meHee 50% oT 0obema
ayJIMTOPHBIX Ja0OPATOPHBIX 3aHSATUN) ]

4 Brinonnenue kypcoBoro mpoekra (36 yacoB) -

5 BrinosnHenue kypcoBoit paboTsl (27 4acoB) -

6 BrInosHeHre HHAWBUAYAIbHOTO 3a1aHus (He MeHee 9 4acoB) 0(9)

Hroro: 90 (186)

3.6 UnpuBuayabHOe 3aaHHe, KYPCOBOM MPoeKT (padora)

CornacHo ydeOHOMY TIUIaHy 3a04HOM (OpPMBI OOy4YeHHUS 10 JAUCITUIUIMHE
«KoHcTpynpoBaHHe M pacyeT HA3eMHBIX TPAHCMOPTHO-TEXHOJOTUYECKUX MAIIUH»
PEyCMOTPEHO BBIMOJHEHUE UHAUBUAYATBHOTO 3a/1aHus (KOHTPOJIbHOM paboThl).

Tema paGoTsl - Pacyer MexaHn3ma noBopoTa OallieHHOTO KpaHa.

3alaHue Ha KOHTPOJIbHYIO paboTy BBIOMPAETCS CTYJEHTOM B COOTBETCTBUU C
METOJMYCCKMMU  yKasaHusMu [6] ©  cOrIacoBbIBacTCS €  MPEINOJABATEICM.
Pexomennyembiii 00beM MOSACHUTENBHON 3amucku — 15-20 crtpanun (opmara A4,
O06beM y4eOHOM HArpy3KH NP BBHIMOJTHEHUN UHIUBUIYATBLHOTO 3a7aHus (KOHTPOJIBLHOU
paboThl) — 9 yacos.

4. POHA OHEHOYHBIX CPEJICTB

4.1. Kpurepum ¥ mKajJdbl JJ HHTETPUPOBAHHON OLCHKH YPOBHA
¢pOpMHUPOBAHHOCTH KOMIIETEHIUM

Cocmasnaowas kKomnemeuyuu — nOJTHOMA 3HAHUL

HYJIEBOM YpOBEHb: HEBEpPHBbIC, HE APTyMEHTHPOBAHHBIC, C MHOXXECTBOM TpPYyObIX
omuOOK OTBETHI HA BOMPOCHI. Y POBEHb 3HAHUM HI)KE MUHUMAJIbHBIX TPEOOBaHUM;
MUHHUMAaJIbHBI YpPOBEHb: JaHbl HE IOJHbIE, HETOYHBbIE W HEAPryMEHTUPOBAHHbBIC
OTBETHl Ha BOMPOCHL. JlOomyIleHo MHOro TPyObIX OMIMOOK. YPOBEHb 3HAHUN HIDKE
MUHUMAJIBHBIX TPEOOBAHNUM;

IIOPOTOBBIM YPOBEHB: JIaHbl HEAOCTATOYHO IIOJHBIE, TOYHBIE U apryMEHTHUPOBAHHBIC
OTBETBl HAa BONPOCHL. [LIIOXO 3HAET TEPMHUHBI, ONPENECIECHUS U ITOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHHU S, IPUHIIUIIBEL. JIOMYIIIEHO MHOTO HETPYOBIX OMIHUOOK;

CPENHUN YPOBEHb: JaHbl IOCTATOYHO IOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCBHL. B 1enoM 3HAaeT TEPMUHBI, ONPEACIICHUS W TOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHHS, NPUHIMMBL JIOMyIEeHO HECKOJIbKO HErpyObIX
OIIMOOK;

MPOABHUHYTHIA YPOBEHb: JAHBI MOJIHBIC, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, ONPEACICHUS W TMOHSATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHONIEHUS, TPUHIUIBL. J[OMYIIEHO HECKOJIBKO HErPYOBIX OIIHOOK;




BBICOKMM YPOBEHB: JaHbl IOJHBIE, TOYHBIE W APryMEHTHPOBAHHBIE OTBETHl Ha
BOITPOCHL. 3HAET TEPMHUHBI, ONPEAEICHHUS] U NMOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUIEHNS, IPUHIUIBL. /[OIyIIeHO HECKOIBKO HETOYHOCTEM.

COCWZCI(?JZ}ZIOZMCI}Z KomnemeHyuu — yMeEHUA

HYHeBOﬁ YPOBCHL: IMMOJIHOC OTCYTCTBHUC ITOHUMAHUA CYyTH MCTOAWUKU PCIICHHA 3ada4H,

JOIYIIEHO MHOYKECTBO rpyOeHInX OmMOOK / 3a1aHKs HE BHIMOJIHEHBI BOOOILIE;
MUHUMAJIBHBI YPOBEHb: c€J1a00€ TNMOHMMAHWE CYTH METOJUKU pEUIeHHUs 3a/JayH,
JomnymieHsl Tpyobie omuOku. Pemenuss He obocHoBaHbl. He ymeeT ucmnonb3oBaTh
HOPMAaTUBHO-TEXHUUYECKYIO JIUTEPaTypy. He opueHTUpyercs B cienuanbHON HAYYHOU
JUTEPATYpE ;

OpPOTOBbII YPOBEHb: JOCTATOYHOE MNMOHMMAHUE CYTH METOAMKH PELICHHs 3aJauH,
nomnyieHsl  omuOku. PermieHus He Bcerga OOOCHOBAaHBL. YMEET HCIOJIB30BATh
HOPMATUBHO-TEXHUYECKYI0 JsuTeparypy. Cnabo opHeHTupyeTcs B CHElUabHON
HAay4YHOW JINTEPATYPE;

CpG}IHI/Iﬁ YPOBCHL: B LCJIOM IMOHUMACT CYTb MCTOAWKHN PCHICHMA 3adda4dHd, JOITYIICHBI

omnOku. Pemiennss He Bcerma OOOCHOBaHBL. YMEET HCIOJB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIICIUATIbHYIO HAyYHYIO JIUTEPATypy;

NPOJBUHYTHIA YPOBEHBb: B 1IE€JIOM TMOHHMMAET CYTh METOAMKH pEIICHUs 3ajaudu,
JOMyIeHbl HEeTOYHOCTH. CrocoOeH 00O0CHOBaTh pELICHHA. YMEET HCIOIb30BaTh
HOPMATHUBHO-TEXHUYECKYIO U CHEUAIbHYIO HAYYHYIO JINTEPATYPY;

BBICOKUH YPOBCHL: ITOHUMACT CYyTb MCTOJAHUKU PCIICHMA 3ada4U. CnocobOeH 000CHOBATH

peleHus. YMeeT UCIONb30BaTh HOPMATUBHO-TEXHHUUYECKYIO U CIIEIUAIbHYIO HAYYHYIO
JUTEPATypy, IEPEAOBOM OTIBIT.

Cocmasnaiowas komnemenyuy — 81a0eHue Hagblkamu
HYJIEBOM YpPOBE€Hb: HE JIEMOHCTPUPYET BJIAJICHUEC HaBBIKAMU BBIIIOJIHECHUS
npodeccruoHaIbHbIX 3a/1a4. He MOKeT BBIMOIHUTD 3a/1aHNUS;
MHUHUMAJIBHBIM YPOBEHBb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMH BBIIIOJIHEHUS
npodeccuoHaIbHBIX  3a7ad. VICHBITBIBAET  CYIIECTBEHHBIE TPYAHOCTH  IPHU
BBIIIOJIHEHUU OTAEJbHBIX 3a/1aHUN;

HOpOFOBBIﬁ YPOBCHB: BJIaACCT HABBIKAMHK BBIIIOJITHCHHA HpO(l)@CCI/IOHaJIBHBIX 3aJa4 Ha

MIOPOrOBOM YpPOBHE. 3a/laHMsI BBIIOJIHSIET MEJIEHHO U HEKAYE€CTBEHHO;
CpPEeIHUIl YPOBEHB: BIIaJIe€T HAaBBIKAMHU BBITIOJIHCHHsI MPO(PECCHOHATBHBIX 3ajad.
3a/iaHus BBITIOHSIET HA CPEHEM YPOBHE IO OBICTPOTE M KAYECTRBY;

IPOJABUHYTBIA  YPOBEHb: BJIAJCET YBEPCHHBIMM  HABBIKAMH  BBIIIOJHEHUS
npodeccHoHanbHbIX 3a/ad. BBICTpO WM KayeCTBEHHO BBITIONHSET 3aJaHUS, WHOTNA
JOIyCKAasi HE3HAYUTENbHBIE IOrPENIHOCTH;

BBICOKMM  YPOBEHb:  BJAJEET  YBEPECHHBIMM  HABbIKAMU  BBIIOJIHEHUS
npoecCHOHaNbHBIX 3a/lad. BhICTPO M KAaYeCTBEHHO BBIMONHSICT 3aJaHus, MPH
HEO0OXOIMMOCTH JEMOHCTPUPYSI TBOPUECKUM TMOIXO.

Obobwennas oyenka cghopmuposanHocmu KoMnemeHyuil

HYJICBOM ypOBEHb: Ha HYJEBOM YpPOBHE CHOPMHUPOBAHBI: BCE COCTABJISIIOIIME; OJIHA

WJIK JIBE U3 TPEX, OCTAJIbHBbIE — HA 00JIce BHICOKOM YPOBHE;



MHUHUMaJbHBI  ypOBEHb: Ha MHHUMAJIBHOM YypOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIIOIINE; OJIHA WM JIBE U3 TPEX, OCTANIbHBIC — HA 00JIee BLICOKOM YPOBHE;

MOPOTOBBIM YPOBEHb: HAa MOPOrOBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIIUE;
OJIHA WJIH JIBE U3 TPEX, OCTaJbHbIE — HA 00JIee BBICOKOM YPOBHE;

CpeHUN ypOBEHB: Ha CPEIHEM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABISIONIME; OJHA
WU JIBE U3 TPEX, OCTANIbHBIE — Ha 00JIee BHICOKOM YPOBHE;
MPOJBUHYTHIA ypOBEHb: Ha TPOJBUHYTOM ypOBHE C(OPMHUpPOBAHBI: BCE
COCTABJIAIOLINE; OJTHA WK JABE U3 TPEX, OCTAIIBHBIE — HA BBLICOKOM YPOBHE;

BBICOKMM YpPOBEHb: Ha BBICOKOM YpOBHE C(HOPMUPOBAHBI BCE COCTABJISIIONINE
KOMIIETCHIIUH.

4.2. Bopochl K IK3aMeHY

1. Knaccudukanuss mamuH. [loHsTHE — Ha3eMHBbIE TPAHCHOPTHO-TEXHOJIOTUYECKHUE
MaIIHBI.

2. COBpEeMEHHOE COCTOSIHME Pa3BUTHS 3EMJICPOMHBIX MAaIlMH. Y4YEeHbIE B JIAHHOU
obnactu, Beayne GUPMbI U KX PEHTHHT.

3. CoBpeMEHHOE COCTOSIHUE Pa3BUTUS TPY30MOJbEMHBIX MAIIMH. YYEHBbIC B JaHHOUN
obnactu, Beayiume GUPMBbI U UX PEUTHHT.

4. CoBpeMEeHHOE COCTOSTHHE Pa3BUTHSI TPAHCIIOPTUPYIOIINX MalIWH. YUEHbIC B JAHHOU
o0nacTH, BeAyle GupMbl U UX PEHTHHT.

5. CoBpeMEHHOE COCTOSHHME pa3BUTHUS MAaIlWH JJi1 TPOU3BOACTBA CTPOUTEIBHBIX
MaTepHasioB. YUeHbIe B JaHHOU 00J1acTH, Beylue GUpMbI U UX PEUTHHT.

6. CoBpeMEHHOE COCTOSTHUE Pa3BUTHUSI MOTPY30YHO-PA3TPY30UYHBIX MAIIWH. YUYEHBIE B
JaHHOM 00sacTu, Beayuye GUPMbI U UX PEUTHHT.

/. COBpEMEHHOE COCTOSIHME pPa3BUTHS MAIIWH JJIsl YIUIOTHEHUS T'PYHTa U Pa3IMYHbBIX
cMeceill. YueHble B JaHHOW 001acTH, BeAyInue GUPMbI M X PEHTHHT.

8. OCHOBHbIE TPUHIUIIBI peaTH3alid padouuXx MPOIECCOB HA3EMHBIX TPAHCIOPTHO-
TexHonorndyeckux mamua (HTTM).

9. Beibop ko3¢ duimeHToB 3amaca s pacuera Ha MPOYHOCTh M YCTOMYUBOCTH C
Y4E€TOM BEPOATHOCTHBIX YCIOBUHM AKCILTyaTallUH.

10.OcHOBBI pacueToB MPHUBOJOB MO MOMIHOCTU. [loHSATHS: peaynMpoBaHWE MOMEHTA,
CKOPOCTH.

11.OcHoBBI pacueta 3emiiepodHbIX MamuH. [loHSATHA: cuna pe3aHus, cujla KONAHUS.
Cy1iecTByome TEOPUH pE3aHUsl.

12.0cHOBBI pacyeTa Tpy30MOABEMHBIX MamMH. BpiOop monucnacra, KaHara,
pEayKTOpa, TOPMO3a.

13.0OcHOBBI pacyeTa MamuH HempepbiBHOTO neicTBua. CyTh MeToma o0xoma 1o
KOHTYDY.

14 Knaccudukanus TpaHCHIOPTUPYIOIIUX MamuH. OO01acTd MPUMEHEHHS JICHTOYHBIX
KOHBEHUEPOB, JIEBATOPOB, MUTATEIICH.

15.OpranuzanmoHHO-METOIMYECKHE OCHOBBI COBpEeMEHHOTO KoHCcTpyupoBanus HTTM.
CyTtb u 6a3ossie npuniunsl ECKJI.

16.MonynbpHBIN TpUHIUT co3aanus U npoektupoBanust HTTM. Ero cyTs, mpumepsl.

17.9BontonMs MPOUECCOB KOHCTPYUPOBaHMS. ITanbl NpoekTUpoBaHusi. CTpyKTypa
CAIIP.



18.IIpununs! noctpoenuss CAIIP. Kapra TexHu4eckoro ypoBHsi.

19.llokazarenn  HagexxHocTu.  [umarpamma  pa3Butust  oTka3oB.  Kpurepuum
paboTOCIOCOOHOCTH.

20.MomHOCTh MalllMH U €€ MPeoOpa30BaHUs B MEXAHU3MAX.

21.0OcHoBuble KoMioHeHTbl CAIIP. Buasl obecnieuennsi. OCHOBBI TOCTPOCHHUS.

22.Jtarbl IPOEKTUPOBAHUA. AJITOPUTM KOHCTpyUpoBaHus TpaauuroHHoro u CAIIP.

23.1loncucrembl CAIIP: mnoucka pelieHdus TEXHMYECKOW 3alaud, HWHXXEHEPHOIO
aHanu3a, BEJICHUS U U3TOTOBJIEHUS JOKYMEHTALIMH.

24.Cuctema nokaszateneil kauecTBa NpoAyKIuu. OCHOBHBIE MMOHATHUS U ONPEEICHHUS.

25. TexXHOJOTUYECKUI KOHTPOJIb paboyeil JoKyMeHTaluu. Ero cyTh u 3Tamnsl.

26.HopmokoHTposib paboueit jokyMeHTanuu. Ero HazHaueHue M mopsgoK NpoBeIeHUs
B CAIIP.

27.OCHOBHbIE TIPUHIUIBI U 3TANbl Pa3padOTKH, MPOCKTUPOBAHUS U KOHCTPYUPOBAHUS
HTTM. DBontonus npoueccoB KOHCTPYUPOBAHMUSL.

28.CoBpeMEHHbIN MOAXOA K CO3/1aHHuI0 MamuH. [IoHSATHSA: MpPOEKT, MPOEKTUPOBAHUE,
WH)XCHEPHOE NMPOEKTUpOBaHue. TUIBI TOKYMEHTAIUH.

29.Cranuu npoextuposanus Ux cyts (T3, 113, TII, PI).

30.OcHoBHbIe KOMTIOHEHTHI Iporpamm: Kommnac, 3D-monenupoBanue u Ipyrux.

IIpumep 3K3aMeHANMOHHOI0 OMJIeTa
I'OYBIIO «/loHenkuii HAMOHAJbHbIN TEXHUYECKUH YHHBEPCUTET»

[Iporpamma: MarucTparypa
(OakanmaBpuart, CriellMaaIuTeT, MarucTpaTypa)

HampapiieHre o IroToBKy (CIenuaIbHOCT): 23.04.02 Ha3eMHbIe TPaHCIIOPTHO-TEXHOIOIHUECKUE

KOMIIICKCBI

(Ko/1, Ha3BaHUE)

[Tpoduns (Maructepckasi mporpaMma): KUT

(Ha3BaHME)
Cemectp: OCeHHUH cemecTp ydeObHoro roga 2023-2024 rr.

VuebHas JUCHUILIIMHA: KOHCTp}/'I/IpOBaHI/Ie " paCyeT HAa3€MHBIX TPAHCIIOPTHO-TCXHOJIOTHYCCKUX
MallliH

BHMJIET Nel2
1. Ioncucrembr CAIIP: moucka pemieHusl TEXHUYECKOW 3a/a4uu, MH)KCHEPHOTO aHalIn3a, BEJACHUS U
M3TOTOBJICHUS JOKYMEHTALIUH.
2. MonyneHbIl npuHIUn co3aanus u npoektupoBanuss HTTM. Ero cyTe, npuMeps.

YTBepKIeHO Ha 3acelaHuM Kadeapsl «TpancnoptHbie cucteMbl U Joructrka uM. M.I'. Illtokmanay
(HauMeHOBaHuE Ka(eapbl HOJIHOCTHIO)
[Iporokon No oT«___ » 20 T.
3aB. kadenpoit I'yrapesny B.O.
(moamuce) (®.1.0.)
OK3ameHaTop I'yrapesny B.O.
(moamuce) (®.1.0.)

4.3. Kputepuu oueHUBaHUS
JlomyckoM K 93K3aMEHallMOHHOW paboTe SBISIETCS BOBPEMS BBIIIOJIHEHHOE
WHJMBHUAYaJIbHOE 3aJ]aHue C COOII0JIEHUEM BCEX METOJIMUECKUX YKA3aHUMU.
Ouenka ucnbiTanus o 100-6amibHOM 1miKane GopMupyeTcss kak cymma 0ajuioB
HaOpaHHBIX 3a OTBETHI Ha BOMPOCH! OuieTa. [1o kaxxaoMy BOIPoOCy:



— «50 6amnoB» — BBICTABISETCS, €CJIU MPU OTBETE HA BOMPOC CTYACHT OOHAPY KU
yMEHUE CBOOOJIHO, JOTUYHO, YETKO U SCHO MPEIOCTaBISATh T'PAMOTHBIC, MPaBUIIbHbBIC
OTBETHI HA MOCTABJICHHBIN BOMPOC C MCIOJb30BAHUEM TEPMHUHOJIOTUH W CUMBOJIMKH B
HEOOXOIMMOM JIOTMYECKOW IOCIE0BAaTENbHOCTH, a TakKKe CBEACHUH W3 JPYrux
JUCHUUIUIMH W 3HAaHWM, TPUOOPETEHHBIX paHee; TBEpJble MPAKTUYECKUE HABBIKU C
TBOPYECKMM NPUMEHEHHEM IOJYUYEHHBIX TEOPETHYECKUX 3HAHUM; HCIIOJIb30BAHUE M
MPEIOCTaBICHUE IMOJHOr0 00OCHOBaHUsI HaubOonee >(P(PEKTUBHBIX U PALMOHATBHBIX
METOJIOB MOWCKA PEIICHUsI; YMEHHUE UCIIOIb30BaTh MPUOOPETEHHBIE 3HAHUS U HABBIKU B
HECTAaHJIAPTHBIX CUTYyaIUsAX, TPEOYIOMIUX BBIXOJIa Ha WHOM, 0oJiee BBICOKHI YPOBEHBb
3HAHUW; TPUBEAECHBI AHATUTUYECKUE 3aBUCUMOCTH U PACUETHI;

— «40 GamnoB» — BBICTABIISIETCS, €CJIM MPH OTBETE HA BOMPOC CTYJAEHT MPOSBUII
BBICOKMI YpOBEHb 3HAHUW TIPU OTBETE HA BOIPOC, MOKa3ajl YMEHHE NPUMEHSTH
TEOPETUUECKUE 3HAHUS [JI1 PEIICHUS T[OCTAaBJICHHOW 3aJauM, YE€TKO BIAJICET U
MPUMEHSET aHAIMTUYECKUE 3aBUCUMOCTH JIJIS YCJIOBUH 3a7a4u, ymeeT GopMyIUupOBaTh
BBIBOJIBI, OJHAKO TMpPH PEIIEHWH 3aJaud JIOMYCTHJI HEKOTOPhIE HETOYHOCTH,
HEJ0CTaTOYHO OOOCHOBaJI JOMYIICHUSI, KOTOPBIE HWCMOJIb30BATUCh NPHU PEIICHUU
3a/1a4H;

— «30 6anaoB» — BBICTABJISAETCS, €CIU MPU OTBETE HA BOMPOC CTYACHT OOHAPYKUIT
yMEHHE CBOOOJHO TMPEIOCTABIATh MPaBUIIbHBIE OTBETHI HA IMOCTABJICHHBIC BOIPOCHI C
UCIIOJIb30BAaHUEM TEPMHUHOJIOTHH, a TaK)K€ 3HAHWM, MPUOOPETEHHBIX paHee; HaIU4due
HECYILIECTBEHHBIX HEJOCTAaTKOB WJIM HApYyIICHUS MOCJIEI0BATEIBHOCTH W3JIOKEHHUS;
UCITOJIb30BAHUE HE CAMbIX PAIllMOHAIBHBIX METOJOB IMOMCKA PEUICHUS; HE3HAUNTEIbHbIE
HEJ0CTAaTKU UJTU OIIMOKU B pacyeTax;

— «20 6anaoB» — BBICTABJISETCS, €CIU MPU OTBETE HA BOMPOC CTYACHT OOHAPYKUIT
0a30Bbl€ 3HAHUS IO BOMPOCY, 3HAHUE OCHOBHBIX AHAIUTUYECKUX 3aBUCUMOCTEH,
OINMMCBHIBAIOIIMX 3aJIaHHBIN MPOIECC, OJHAKO JOMYCTHJI CYIIECTBEHHBIE OIIMOKH TpH
BBIIIOJIHEHUM PAacyeToB, HE CMOI CHUCTEMAaTU3UpPOBaTh HCXOAHBIE JaHHBIE U
c(hOpMyITHPOBATH BHIBOIBI;

— «10 6anaoB» — BBICTABJISETCS, €CIIM MPU OTBETE HA BOMPOC CTYACHT OOHAPYKUII
BJIQJICHHE OCHOBHBIMU  TMOJOXKEHUSMH  MaTepualia, HO  (parMeHTapHO W
HETOCIIEIOBATENIbHO JaeT OTBETHl Ha MOCTABIECHHBIE BOIPOCHI; Ca0ble MPAKTUYECKUE
HABBIKU; TTOMCK PEIICHUSI THIOBBIX CTAaHAAPTHBIX 33/1a4 HEPAIMOHAIIBHBIMU CIIOCOO0aMU
C IPUHIUITHATILHBIMU OIUOKAMH;

— «0 6amnoB» — BBICTABISAETCS, €CIU MPHU OTBETE HA BOMPOC CTYJAEHT OOHAPY KU
HE3HAUNTEIBHBIA OOIMA 00heM 3HAHWM, OTCYTCTBHE HABBIKOB B PEIICHUHU 3a/ad 0
pPa3TUYHBIM TeMaM JAUCIHIUIMHBI JTOMYCTHJI MPUHIIUIHAIBHBIC OMUOKHA MPH PEIICHUU
3a7a4, KOTOPbIE HE JAlOT BO3MOYKHOCTH BBINIOJHHUTH 3aJlaHUE, WIIN €CIH PELICHUE
3a7]a4u OTCYTCTBYET.

Texkymuidi KOHTPOJIb 3HAHUM CTYJCHTOB NPOU3BOAUTCI TIO PpPE3yiapTaraM
MPAKTUYECKUX 3aHATUHN, HHAUBUIYAJIBHOTO 3aJIaHUSI U BO BPEMSI KOHTPOJIBHBIX OTIPOCOB
B XOJI€ IPOBEACHHUS 3aHITUU.

[Tonydyennas omenka 1o 100-0anmapHOM MIKajge OMNpEAEseT OLEHKY I10
rocyaapcTBeHHOM mkane u mkajie ECTS:

Cymma GannnoB Ouenka Ouenka
no 100-6anpHOM mKane no mkane ECTS 10 TOCYJapCTBEHHOM IIKaJIe




Cymma GamnoB Ornenka Orenka
no 100-6anpHOM mKane no mkane ECTS 110 TOCY/IapCTBEHHOM LIKaJIe
90-100 A OTnnyHO
80-89 B Xopo1io
75-79 C p
70-74 D N
60-69 E JIOBJIETBOPHUTEIHHO
35-59 F He
0-34 = YIIOBJIETBOPUTEIHLHO

* — ¢ 00s3aTEIbHBIM MOBTOPHBIM U3YYCHUECM JUCIHUILINHBI.

4.4 Ilpumep TeKylIero onpoca Ha NpakTuYeckux 3anaTusax. [l pumepubie
TeCTOBbIE 3aJaHUA.

Ne
Bompoc BapuanTtbl orBeTa
n/n

1 |Kak ompemenuts  mommocTs | 1 - N=V F/ ;2 - N=V F?;
taraua N mpu gemwxenmm Ha | 3—N=V2F/U;4-N=VFu
MOJTBEM, €CITH M3BECTHBI CKOPOCTh
nBokeHus V, Tsarosoe ycume F u
KII/] mpuBona p?

2 | Yro 3HAYNT KOHCTPYKTHUBHAS 1 — co3manme CTaHIAPTHBIX PAIOB 2 — HAIPABIICHUE
IPEEeMCTBEHHOCTH ? TUNH3ALUN; 3 — YpOBEHb YHU(UKAINK; 4 — BBEJICHUE

B IIPOCKTHPYEMBIH arperar BCEro IIOJIE3HOTO, YTO
CYIIECTBYET B APYTOil KOHCTPYKIINH;

3 | UcxogupiMu  maHHBIMH 1 | 1 — mareHT Ha wn3o0peTeHue; 2 — TEXHHYECKOoe
MPOEKTUPOBAHUS MaIllMHBI | 3a/1aHue; 3 — 00pasel] CyIecTBYIONIeH MaluHbl; 4 —
SBIISIETCSL: pe3yNbTaThl HAYYHO-HUCCIIEIOBATEILCKON pabOTHI

4 | KoadduuueHT uernoab30BaHms 1 — oTHOmIEHHME CpemHEero BpeMeHH (HaKTHIECKOM
MaIuHbI 3TO: pabOTHl MalIMHBI K JUTUTEIBHOCTH HepHoaa paboThI;

2 — OTHOIIEHHE BpeMEHHM (HAaKTUUECKOW pabdOoThI
MAIMHBI 32 ONPEAEICHHBIN EPHO K JUTUTEILHOCTH
9TOTO TNepuoja; 3 — CyMMa BPEeMEHU (aKTHYECKOH
paboThl MamuHBI, 4 — cpeaHee BpeMEHS paboThI
MAIIMHBI 33 ONPEACICHHBIN TEPUOT

5 | B uem cMmbicn yHuUKaIK 1 — MHOrokpatHoe NPHMEHEHHE B KOHCTPYKLHHU

MaIuHbI? CTaHJApTHBIX  M3JeNuil; 2 —  MHOTOKpaTHOE
IpPUMEHEHHE B KOHCTPYKUIMH OJHHX M TEX IXKe
HOCAJIOK JeTaleil; 3 — MHOrOKpaTHOE NIPUMEHEHHE B
KOHCTPYKUMH OJHHUX W TeX JX€ DIEMEHTOB; 4 —
CHIMIKEHHE MacChl MAlIHHBI
6 | Kak onpenenuts Tpebyemyto |1-B=F;2-B>2F,
TOPMO3HYIO ~ culIy  KoJjlecHoil | 3—B=F*4-B<2F
MallMHel B eciu  M3BECTHO
TsiroBoe ycunue F?
7 | Kak oueHuTs ypoBeHb 1 - xoadpduuuentom  yHubpukamum; 2 - —

CTaHAapTUu3 aI_[I/II/I?

KOA(PGUIIUEHTOM CTaHIAPTU3ALNU; 3 — KOTUYECTBOM
I'OCToB; 4 — K0JIMUECTBOM CTAaHJAPTHBIX U3EIHI




YTO NEKUT B OCHOBE METOIA
0azoBoro arperara?

1 — ncnonp3oBanue oOmKX 6a3 I U3TOTOBIEHUS, 2
— mpuMeHeHWe moaobusi  arperarta; 3 —
UCTIOJIb30BAaHUE  arperara, MpeBpamaeMoro B
MalllHbI paSHI/I‘-IHOFO Ha3HA4YCHUS HpI/ICOGI[I/IHeHI/IeM
K HeMy CHenuajgbHOro obopynoBanus; 4 —
MPUMEHEHHE TOJBKO OJTHOTO arperara

Kakoit popmar 3D cbopox
SIBJISIETCS. YHUBEPCAJIbHBIM ?

1—*.a3d; 2 — *.step; 3—*. ipt; 4 — *.lam

10

B 4yem cMmbIcT arperatupoBaHus?

1 — wucmonp30BaHWE arperatoB OAHOTO THIIA; 2
PUCOCTUHEHHE K arperary Pa3IUIHOTO
obopymoBaHusi; 3 — UCIOJIB30BAHWE arperara,
IPEBPAIIaeMOT0 B MAIIMHBI PA3IMYHOTO Ha3HAYCHHSI
IPUCOETUHEHUEM K HEMY CTIETIHATBHOTO
obopynoBaHus; 4 — CO3/aHME MAIIUHBI IyTEM
COUYETaHUs YHUDUITTPOBAHHBIX arperartos,
yCTaHaBJIMBAaEMbIX Ha OJIHOM pame (CTaHUHE)

11

Koadunument xectkocTH 310!

1 — cnocoOHOCTH CHCTEMBI  CONPOTHUBIATHCS
JNEUCTBUIO BHEIIHUX HAarpy30K C HaWMEHBIIUMHU
nedopmarusaMu; 2 — OTHOIIGHHE jAedopmaru
CUCTEMBl K YCWIHIO, JEHCTBYIOIIEMY Ha 3Ty
CHUCTEMY; 3 — OTHOIICHHWE CHJIbI, MPWIOKEHHOW K
CHCTEME, K MaKCHUMaJIbHOM nedopmaruu,
BBI3BIBAEMOM DTOM CHIOM;, 4 — CBOMCTBO CHCTEMEI
npuoOpeTaTh AeGopMaIiio

12

JIns cMMMETpUYHOTO
3HAKOTEPEMEHHOT0 IIUKJIa
HanpsHKEHUM XapaKTepHO:

1 — mnamOonpliee W HAUMEHBIIEE HANPSHKCHUS
MPOTUBOTIOJIOKHBI TIO0 3HAKY W HEOJUHAKOBBHI IIO
YUCIIOBOMY 3HA4YCHHMIO; 2 — HaumOoJblIee U
HAaUMEHbBIIICEe HANPSHKSHUS U3MCHSIOTCS OT HYJIS JI0
MakcMMyMma, 3 — HauOoJblllee W HaMMCHbIIEe
HANPSDKCHUS ~ TPOTHBOIOJIOXHBI 1O  3HAKy |
OJIMHAKOBBI 10 YHCJIOBOMY 3HaueHWio; 4 —
HauOoJbIllee W HAUMEHBIICE HANPSIKCHUS HE
IPOTUBOTIOJOXKHBI TI0 3HAKY M HEOJWHAKOBBHI II0
YHUCJIOBOMY 3HAYCHHIO

13

Yro Takoe yacrora I_[I/IKJ'IOB?

1 — KOIMYECTBO IUKIOB; 2 — KOJIMYECTBO LIMKIIOB 34
BCe BpeMs paboThl; 3 — KOJHMYECTBO IIUKIOB B
€MHUIlY BpeMeHU; 4 — MPOJI0JKUTEIBHOCTh OJHOTO
LMKJIa

14

IToa TeXHOJIOTMYHOCTHIO
KOHCTPYKIIMU ITOHUMAKOT

1 — ynobuyro cOOpKy MamiuH; 2 — COBOKYHMHOCTH
NPU3HAKOB, 00ECIIEYNBAIONINX MTPOU3BOAUTEIFHOE U
SKOHOMHUYHOE  W3TOTOBJIIEHHE  MAlIMH; 3  —
COBOKYMHOCTb  IPHU3HAKOB,  0OECIEUYMBAIOIINX
HauOOJIBIIYI0 MPOU3BOJUTENILHOCT, MAIIMH; 4 —
YHU(DUKAIIUIO ¥ CTaHAAPTU3ALMI0 MAIIH

15

B ueM cMbIca CEKIMOHUPOBaHUS
MAIIIUHEI?

1 — BblgeneHwe OAHOM ceKUMHM B MaliuHe; 2 —
COCIMHEHUE OJVHAKOBBIX MAalllWH; 3 —pa3JelicHue
MallliHbl Ha OJMHAKOBBIE CEKUUH U OOpa30BaHUU
IPOM3BOJIHBIX MAlIMH HaOOpPOM YHHU(DUIIMPOBAHHBIX
CEKIUH; 4 — COEMHEHNE OJTHOTUIIHBIX MAlIVH

16

Kpennenue ¢ nomomipro
TUTACTUYECKOM eopmanum
MaTrepuaia IPUMEHSIOT

1 — B rIyXux COEIMHEHUSX NMPEUMYIIECTBEHHO IS
¢uKcanuyu  B3aMMHOTO  TOJIOKEHUS; 2 —  JuId
COCMHEHUH ¢ HaTAroM; 3 — B HIAPHUPHBIX
COEIMHEHUSX; 4 — JUIsl YHUKAJIbHBIX JAeTasel




17 | Korna ucnons3oBaHue psi0B 1 — npu arperatupoBaHuy; 2 — AJi CTaHAAPTU3ALINY;

INpCAITOYTHUTCIBHBIX YHUCECII 3 — HIpu CCKIUMOHUPOBAHUU, 4 — JIA CO34aHuA

HEIIPUMEHUMO? YHUDUITUPOBAHHBIX panoB MaIlluH c
HNOBTOPSIOUTMMHUCS PA0OYMMHU OpPTraHaMH

18 | Yto Takoe mokaszareiab KauecTBa 1 — kauecTBO KOMIUIGKTYIOIIMX MAIIUHBI, 2 —

MaHII/IHI)I? KOJIMYCCTBCHHOC BBIPAXKCHUC OJIHOI O nJin

HECKOJIbKUX CBOWCTB MAallMHBl MPUMEHUTEIBHO K
ONpPENCIICHHbIM  YCJIOBHSIM €€  CO3JaHus U
JKCIUTyaTallid; 3 — COOTBETCTBUE IIOKa3aTeleH
MalIMHbl Jy4lIuM oOpas3nam; 4 — KOJIMYECTBEHHOE
BBIPAKEHUE KadyecTBa COCTABHBIX 4YacTel MaIlIMHbI
OPUMEHHUTEIBHO K OINPEICIEHHbIM YCIOBUSAM €€
CO3JJaHMSI U KCIUTyaTalluu

19 | Ilouemy nenecooOpa3Ha 3ameHa 1 — cunbl TpeHUsI CKOJIbKEHUS] 3HAUUTEIbHO MEHbIIIE
MEXAaHHU3MOB C MPSMOJIMHEIHBIM | CUJI TPEHUs KaueHus; 2 — ymoOHO 0O0CIyKuBaTh
IIOCTYIATEIbHO-BO3BPATHBIM MeXaHu3M; 3 — ynoOCTBO MOHTaxa; 4 — CHJIbl TPEHUS
JBUKEHHEM Ha MEXaHU3MBbI C CKOJIb)KEHUSI 3HAYUTENIbHO OOJIbIIE CHUJI TPEHUS
BpallaTeIbHbIM JBHKEHUEM? KauyeHUsI

20 | U3 xakoro marepuana 1 — cranp 18XI'T; 2 — cranmp Ct.31c; 3 — cTans 20A;

W3rOTABJIMBAIOT KpYyMHbIE Aetanu | 4 — ctanb 10
KOHTAKTHO-HArPyKEHHBIX
coeqUHEHN?

4.5. KypcoBoe NIpoeKTHPOBAHUE — HE 3aIlJIAaHUPOBAHO.
5. PEKOMEHAYEMAS JIMTEPATYPA

|. OcHoBHas JuTEpaTypa

1). lynaes, I1. ®. KoHcTpyupoBaHue y3/10B | JeTajei MalllMH : y4eOHOE ocooue
/ T1. ®@. ynaes, O. I1. JlenukoB ; mon pemakuuet O. A. PsxoBckoro. — 14-e¢ u3g. —
MockBa : MOCKOBCKHMI TOCYIapCTBEHHBIM TEXHWUYECKUN yHuUBepcuTeT umeHu H.O.
baymana, 2019. — 568 c. — ISBN 978-5-7038-5184-5. — TekcT : 31eKTpOHHBIN //
Hudposoit obpazoBatenbubiii  pecypc I[PR SMART : [caiit] — URL:
https://www.iprbookshop.ru/110646.html (mara oOpamenus: 04.04.2022). — Pexum
NOCTYTA: 1JIs1 aBTOPU3UP. MOJIb30BATEIIEH.

2). T'epacumoB, M. JI. KoHCTpyKIMHE Ha3eMHBIX TPaHCTIOPTHO-TEXHOJIOTHUSCKHUX
mamuH. [lpaktukym : yue6uHoe mocobue / M. JI. TI'epacumoB. — benropon
benropoackuil rocyaapcTBeHHbId TexHosornueckuii ynusepcurer uMm. B.I'. Illyxosa,
ObC ACB, 2018. — 116 c. — Texkcr : anextponHsbIil // [{udpoBoit 0oOpazoBaTEIbHBIHN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/89859.html (mara
obpamenus: 04.04.2022). — Pexxum mocTyma: st aBTOPU3HP. TIOJIB30BaTEIEH.

I1. lomosHuTEILHAA IUTEPATYPa
3). Kerynsckuii, B. II. IIpoexktupoBaHue, KOHCTPYUPOBAHHE U pacyeT
MEXaHM3MOB MOCTOBBIX KpaHOB : yueOHoe mocooue / B. II. XKerynbckuii, O. A.
Jlykammyk ; mon pemakumert I'. T'. Koxymko. — ExatepunOypr : VYpanbckuii
denepanpubii yHuBepcuTeT, O6C ACB, 2016. — 184 ¢. — ISBN 978-5-7996-1831-5.
— Texkcer : anexTponnslit // Ludgposoit oOpazosatenbHblil pecypc IPR SMART : [caiit].



— URL.: https://www.iprbookshop.ru/68283.html (nara o6pamenus: 05.04.2022). —
Pexwum moctyna: nist aBTOPU3UP. MOJIb30BATENCH.

4). Medonbena, JI. 1. KOMITAC-3D V18 Ha nmpumepax : yaeoHoe mocooue / JI. 5.
MedonreBa. — HoBocubupck : Cubupckuil rocynapcTBEHHBI YHUBEPCUTET
TeneKkoMMyHHKauuid U uHopmatuku, 2020. — 174 c. — TekcT : 3NEKTPOHHBIN //
[udposoii  obpazoBarenbubii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/117099.html (mara oOpamenus: 05.04.2022). — Pexum
JOCTYyTIA: JUIsl aBTOPU3HP. TIOIH30BaTENCH.

6. YHUEBHO-METOAUWYECKOE OBECIIEYEHUE JUCIUIIJINHbI

YueOHO-MeTOAMYECKHEe U31aHus, pa3padoTannblie B [lonHTY:

5). Meroanueckue ykazaHus K BBINOJIHEHHIO MpPaKTUYECKUX paboT 1o
muciuiuinae "KoHcTpyupoBaHue M pacyeT Ha3eMHBIX TPAHCHOPTHO-TEXHOJIOTHYECKUX
MaiuH" [DIeKTPOHHBIN pecypc] : s o0ydaronuxcsi 1o 00pa3oBaTeIbHON MporpaMme
"mMaructp" mno HampasieHuto 23.04.02 "HazemHble TpaHCHOPTHO-TEXHOJIOTUYECKHUE
KOMIUIEKCHI" @  Marucrepckas  mnporpamma  "KOMIBIOTEPHBII ~ MHXWHUPUHT
TPAHCTIIOPTHBIX JIOTUCTHYECKUX cucteM" Becex hopm obyuenus / TOYBIIO "JOHHTVY",
Kad. tpancn. cucrem u noructuku um. U. I'. lltokmana ; [coct.: E. M. Apednes, T. I1.
Muenko]. - 75 M6. - Jloneuk : TOYBIIO "HOHHTY", 2020. - 1 ¢aitn. - Cuctem.
TpeOOBaHUS: Acrobat Reader. - Pexum JOCTYyTIA:
http://ed.donntu.ru/books/21/m5710.pdf - 3aru. ¢ sxpana.

6). Meromuyeckne yKa3aHUS K CaMOCTOSTEIBHOW padoTe CTYIEHTOB IIO
mucuuruiiae "KoHCTpyrpOBaHUE M pacyeT HA3€MHBIX TPAHCIOPTHO-TEXHOJIOTMYECKHUX
MamH" [DIeKTPOHHBIM pecypc] : s 00yJaronuxcs mo 00opa3oBaTeIbHON MporpaMme
"Maructp" mo HampaieHuto 23.04.02 "HazemHble TpaHCHOPTHO-TEXHOJIOTUYECKHUE
KOMIUIEKCHI" Marucrepckas nporpamma "KoMNOblOTEpHBI WHKUHUPUHT TPAHCIOPTHBIX
noructudeckux cucrem" Bcex Gopm odyuenus / TOYBIIO "JOHHTY", Kad. tpancm.
cucreM u joructuku uM. WM. I'. Illtokmana ; [cocT.: E. M. Apedses, T. I1. Mumenko]. -
1 M6. - Houeux : T'OYBIIO "IOHHTY", 2020. - 1 ¢aiin. - Cucrem. TpebOBaHMUS:
Acrobat Reader. - Pexxum mocrymna: http://ed.donntu.ru/books/20/m5632.pdf - 3arm. c
JKpaHa.

DJIEKTPOHHO-UH(OPMANINOHHBIE PECYPCHI

1). OBC JOHHTY [DnextponHslii pecypc]: caiit. — Mocksa, 2020. — Pexum
nocryma: http://library.donntu.ru/ebs.php , ceoboansIit. — 3ari. ¢ sxpaHa.

2). ABromartusupoBaHHas cuctema ympasieHusi l{udposoit Oubmmorekoi IPR
SMART [Onexktponnsiii pecypc]: caiit. — CaparoB, 2020. — Pexum pgocryma:
https://www.iprbookshop.ru/78574.html, nns 3aperucTpupoBaHHBIX IMOJIB30BATEICH. —
3ary. ¢ sKpaHa.

3). Opunmaneneni caiit CAIIP «Kommac-3D» [DnekTpoHHBIH pecypc]: calT. —
Mockga, 2020. — Pexxum noctyma: https://kompas.ru, cBo6oHbIN. — 3ari. ¢ dKpaHa.

4). Mecalux Esmena [Electronic resource]: website. — Barcelona, 2020. — Pexxum
noctyna:  https://www.mecalux.com/home? ga=2.56631650.996418913.1665040193-
157181693.1665040192, cBoOOAHBIN. — 3ari. ¢ 3KpaHa.


http://ed.donntu.ru/books/21/m5710.pdf
http://ed.donntu.ru/books/20/m5632.pdf

5). TRANSTECNO SRL [Electronic resource]: website. — Anzola Emilia, 2020. —
Pexxum nmoctyma: https://www.transtecno.com/ru/tools-4/3d-models/, cBoGomubIii. —
3ari. ¢ 3KpaHa.

7. MATEPUAJBHO-TEXHUUYECKOE OBECNIEYEHUE
JTUCHUATIIUHBI

JlekumonHble 3aHATHSA. YueOHas ayautopus 5.161 (yueOHBIN Kopryc S5) s
MIPOBEJICHUS 3aHATUN JIEKIIMOHHOTO THUIIA, TPYIIOBBIX U MHANBUAYATbHBIX KOHCYJIbTAIUH,
TEKYILEr0 KOHTPOJII W TPOMEKYTOYHOW aTrectanuu (Crerualu3upoBaHHas MeOelb:
JIOCKa ayJIUTOpHAasl, TMapThl, JEMOHCTPAIIMOHHBIE CTEHABl W IUIAKATBI; MPOCKTOP
mynbTuMenuiiHbld LG RD - JT91., npoekTopHbIil HacTeHHBbIN 3kpaH Sopar 155x155¢m.,
ITK: Pnt4/3GHz/1.50Gb/80Gb; Mouutop Samtron 55E; Windows XP Professional x64
(axkamemuueckas moxamucka DreamSparkPremium), LibreOffice 3.3.0.4 (OecrutatHas
Bepcusi), LibreOffice 3.3.0.4 (6ecrutatHast Bepeust), Inventor (ctyaenyeckas 6ecriiaTHas
JIALICH3HS).

IlpakTuyeckue  3aHATHS. VYyeOnast ~ jmabopaTopusi ~ KOMIBIOTEPHOTO
MHTEPAKTUBHOTO oOy4deHuss Ne 5.163 (yueOHbId KOpmyc 5) Juis TMPOBEACHUS
NPAaKTUYECKUX 3aHSITUM, TPYIIOBBIX W WHAMBUAYAIBHBIX KOHCYJBTAIIMM, TEKYIIETO
KOHTPOJSI M MPOMEXKYTOYHOM arrectanmu. Crnenuanu3upoBaHHas MeOesb: JI0CKa
ayIUTOpHas, NapThl, JEMOHCTPALIMOHHBIE CTEHABI M IUIakaThl. KoMmbroTepsl B
KoimdecTBe 8 mTyK ¢ BeIxogoM B ceth: IIK AMD/2.21GHz/1Gb/40Gb, Monwutop
Samtron 76DF; ITK Pnt4/3.00GHz/2Gb/40Gb, Mouutop Samsung SyncMaster 953NF;
I[IK Pnt4/2.80GHz/2Gb/40Gb, Monutop Samsung SyncMaster 755DF; IIK
Pnt3/1.00GHz/512Mb/60Gb, MouuTop LG Flatron F700B; K
PntD/2.80GHz/2Gb/80Gb, = Monutop  Samsung  SyncMaster  795DF; TIK
PntD/3.00GHz/2Gb/80Gh, Mouutop Samtron 55E; TTK Pnt4/3.20GHz/1.24Gb/160Gb,
Monutop Samsung SyncMaster 793DF; TIK Celeron2.26GHz/1Gb/80Gb, Monwutop
Samsung SyncMaster 794MB. Windows XP Professional x64 (akagemudeckas
noanrcka DreamSparkPremium), LibreOffice 3.3.0.4 (GecruiatHas Bepcus), Inventor
(cTynmeHueckast OecriiaTHas JIUIICH3MSA).

CamocrTosiTeibHasi padoTra: UYuTaNBHBIA 3am  ydeOHOro Kopmyca 2
(KoMmbroTepHasi TEXHUKA C BO3MOXHOCTBbIO MOJKIIOYEHUS K ceTu «HHTepHeT» u
oOecrieyeHneM JO0CTyrna B JJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CpEmy
(BUOC NOHHTY) u snexrponHo-6mbnuoreynyto cuctemy (ObC IPRbooks), a Takxke
BO3MOXHOCTBIO MHJIMBUIYaJbHOTO HEOTPAHUUYEHHOTO NOocTymna obydarommxcsi B ObC u
BUOC mnocpenactBom Wi-Fi ¢ mepcoHambHBIX MOOWIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — obmiectBennas iumensust MPL 2.0, Grub loader for
ALT Linux - mumensuss GNU LGPL v3, Mozilla Firefox - mumenszus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - mumensuss GNU GPL.
NuxxeHepHass roctuHas ydeOHOro Koprmyca S5 ¢ BO3MOXKHOCTBbIO HHJIMBHAYaJIbHOTO
HeorpannueHHoro jaocryna oOydawomuxcs B ObC u OUOC mnocpenctsom Wi-Fi ¢
MEPCOHANIBHBIX MOOUJIBHBIX YCTPOUCTB.
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