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1. OBIIIASI XAPAKTEPUCTHKA TIPUMEPHOI PABOYEI ITIPOTPAMMEI
YYEBHOM JUCLUILIUHBI
OI1.04 UHVKEHEPHASI TPA®OUKA

1.1. ObsacTb npuMeHeHns: padoveil MPorpaMmbl

PabGouass mporpamma y4eOHOW MUCHMIUIMHBI SIBISIETCS 00S3aTEIBHONM YaCThIO
oOpazoBaTenbHO mporpamMmbl B cooTBeTcTBUU ¢ OI'OC mno cneuunanbHoctu CIIO
21.02.02. bypenue HEPTAHBIX U Ta30BbIX CKBAXKHH.
1.2. MecTo y4eOHOM IMCUUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

VyeOnass aucuuruinHa «MHxeHepHass rpadukay sBIsSETCS 0053aTeabHOM
4acThlo 001IenpodeCcCHOHANBHOIO UKIA MPUMEPHON OCHOBHOW 00pa3oBaTEIbHOU
nporpammbl B cooTBeTcTBUM ¢ PI'OC CIIO no cnenmansHocty 21.02.02. Bypenue
HE(TSAHBIX U Fa30BbIX CKBAXKHUH.

Oco0oe 3HaueHne AUCHMILIMHA UMeeT npu opmupoBanuu u pa3sutuu OK 01.
OK 02., OK 04..
1.3. lesu 1 miaHupyemMble pe3yJbTaThl OCBOCHHUS YUeOHOM IUCUMIIIIMHBI:

VYyeOnas auciuiuinna «uxenepHas rpadukay odecreynBaeT GopmMupoBaHue
AJIIEMEHTOB MPO(ECCHOHANBHBIX U OOIIMX KOMIETEHIMH MO BUIAM JESTEIbHOCTU
OI'OC CIIO, a Takke IMYHOCTHBIX PE3yJIbTATOB.

B pesynbraTte OCBOEHHS AMCUMILIMHBI OOYYarOIIMHCS OCBAaMBAET AJIEMEHTHI
o0mux komnereHuui (OK):

OK 0l1. BsiOupath cmocoObl pemieHuss 3afad  npodeccruoHaIbHON
JEeSTETHHOCTH TPUMEHUTENBHO K PA3TMYHBIM KOHTEKCTaM;

OK 02. Hcnosnb3oBaTh COBPEMEHHBIE CpPEJACTBA IIOWCKA, aHAIU3a W
UHTepIpeTanuu uHOpMau U UHPOPMAIIMOHHBIE TEXHOJIOTHUU [IJISi BBITIOJHEHUS
3a/1a4y mpodeccuoHaIbHOM NeATeIbHOCTH;

OK 04. DddextuBHO B3auMOAeHCTBOBaTh U PAOOTATh B KOJJICKTHBE H
KOMaH/IE.

[lepeuenr mpodeccuonanbubix kommnereHuui (IIK), smemMeHTBI KOTOPBIX
(bopMUPYIOTCS B paMKax JUCIUIUIUHBIL:

I[IK 1.1. BsiOupats TexHOMOTHIO OypeHHs, KOHCTPYKIIMM CKBaXXUH,
000OpyIOBaHNE M HHCTPYMEHT MCXOS U3 IMMOCTABICHHBIX 3a]1a4.

[1K 1.2 BeimoaasaTs KoMITIeKC paboT 1Mo OypeHuto, KPETUICHHUIO, UCTIBITAHUIO H
OCBOEHUIO HEQTAHBIX U TA30BbIX CKBAKHUH.

IIK 1.3 OcymecTBisiTh T€OHABUTAIIMOHHOE COMPOBOXACHUE OypeHHs
HEe(TSIHBIX U Ta30BBIX CKBAXKUH.

IIK 2.1 BpIMOAHATH KOMIUIEKC MOATOTOBUTEILHBIX pa0OT Mepe/l MPOBEIACHUEM
KalUTaJIbHOTO PEMOHTA HEPTAHBIX U Ia30BbIX CKBAXKHH.



I[IK 2.2. BbINOJHATH TEXHUYECKOE  OOCIYy)XMBAaHHE OCHOBHOTO U
BCIIOMOTaTEIbHOI0 TEXHOJIOTHYECKOT0 000PYI0BaHUS.

I[IK 2.2 OcymecTBasaTh  JIEMOHTA)K W MOHTaX  YCTBEBOTO W
IIPOTUBOBBIOPOCOBOT0 00OPYI0OBAHUS B MPOLIECCE KAMUTATBLHOTO PEMOHTA HEPTIHBIX
Y Ta30BbIX CKBAKUH.

[1K 2.3 BpINOAHATH KOMIUIEKC paboT MO KalUTaJIbHOMY PEMOHTY HE(PTSIHBIX U
ra3oBbIX CKBaKUH.

IIK 3.1 OcymecTBaarh KOHTPOJIb pabOThl arperaToB, CUCTEM, MEXaHH3MOB
OYpOBBIX YCTAHOBOK JKCIUIYyaTallMOHHOTO M TIyOOKOTO pa3BeloYHOro OypeHHs Ha
He(Th U Tas.

I[IK 3.2 TIlpou3BOAUTH TEXHUYECKOE OOCITY)KMBAHUE arperaToB, CHUCTEM,
MEXaHU3MOB OYpPOBBIX YCTAHOBOK SKCIUIYaTallMOHHOI'O M TJIyOOKOTO pa3Be0YHOI0
OypeHust Ha HEDTH U Ta3.

I[IK 3.3 VwuactBoBarh B KOMIUIEKCE padOT MO peMOHTY OypoBOro
o0opyaoBaHUs pu OypeHUH HE(PTSIHBIX U Ta30BBIX CKBAXKHH.

I[IK 3.4 TIlpoBoguTh KOMIIEKC pabOT 1O MOHTaxXy (IEMOHTaxXY)
IPOTUBOBLIOPOCOBOTO 000PYAOBAHUS MPU OYPEHUH HEPTIHBIX U Ta30BBIX CKBAKHH.

[IK 3.5 OdopmiaATh TEXHOJOTHYECKYIO W TEXHMUYECKYIO JOKYMEHTAIUIO IO
00CITY>KHBAaHMIO U DKCIUTyaTallui OypoBOro 000pya0BaHUsI.

[IK 4.1 OcymiecTBiaTh KOHTPOJIb 0€30MacHOCTH BeACHHsI OYpOBBIX paboOT B
COOTBETCTBHH C MpaBUIaMu O€30MaCcHOCTH.

IIK 4.2 OcymecTBiasTh KOOPAWHAIIMIO M YIIpaBJIeHHE pabOTOM Ha OypoBOii
IUIOLIAJIKE.

IIK 4.3 PykoBOAWTH TIEPCOHAJIOM MPU BO3HUKHOBEHUH HEIITATHBIX |
ABapUUHBIX CUTYAIUU.

I[IK 4.4 KouTponupoBaTh W aHAJU3UPOBATH IMPOLECC U PE3YJIbTATHI
NEeATEIIbHOCTH IIepCoHaa.

B pamkax mporpammbl yueOHOW MUCHUIIIAHBI O0yYarOIIUMHUCS OCBAaUBAIOTCS
YMEHUS U 3HAHUS

Kon IIK, OK, JIP YMmeHus 3HaHus
OK 01. - BBITNOJIHATH KOMILIEKCHbIE - 3aKOHBI U METOJIbI IIPUEMBI
OK 02.. YEPTEKU FEOMETPUUYECKHUX TEN U | IPOCKTUPOBAHHOTO YEPUECHUS,
OK 04. IIPOEKIIMH TOYEK, JISXKAIUX Ha - KJIaCChl TOYHOCTHU M UX 0003HaYeHHE Ha
IIK 1.1..-IIK 1.3. | uX IOBEPXHOCTH, B Py4HOU U gyeprexax;
IIK 2.1..-IIK 2.3. | mamnuHHOM rpaduke; - IpaBuiIa 0(OPMIICHHSI U UTEHUS
IIK 3.1..-IIK 3.5. | -BBINOJHATH Tpaduueckoe KOHCTPYKTOPCKOM ¥ TEXHOJIOTMYECKOU
1K 4.1..-IIK 4.4. | uzo0pakeHHEe TEXHOJIOTUYECKOTO | JOKYMEHTAIIUH;
o0opynoBaHus U - IPaBUJIA BBINIOJTHEHUS YEPTEXKEH,
TEXHOJIOTMYECKHUX CXEM U TEXHUYECKHUX PUCYHKOB, 3CKHU30B U CXEM,




PY4HOH M MAIIMHHOU TpaguKH;
- 0(OPMIISITH TEXHOJIOTHUECKYIO
1 KOHCTPYKTOPCKYIO
JOKYMEHTAIIUIO B COOTBETCTBUU
C ACUCTBYIOILIEH HOPMATUBHO -
TEXHUYECKOW TOKYMEHTALUEH;

- YUTATh YEPTEKH,
TEXHOJIOTHYECKHUE CXEMBI,
crerpUKaIIN 1
TEXHOJIOTMUECKYIO
JOKYMEHTAIIUIO 110 TIPO(puitto
CHEIHaIbHOCTU

reoMEeTPUYECKUE TIOCTPOCHUS U IIPaBUIa
BBIUCPUYMBAHUS TEXHUUECKHX JICTANICH;
-CIoco0bI TpaUIeCcKOTO MPEACTABICHUS
TEXHOJOTHYECKOT0 000PYIOBaHUS U
BBITIOJIHEHHS TEXHOJIOTHUECKUX CXEM B
PY4HOH M MaIIMHHOHN Tpaduke;
- TEXHUKY ¥ TIPUHIIAIIBI HAHECCHHUS
pa3MepoB;
- TUTIBl ¥ Ha3HAYCHHE Creln (UKL,
NpaBUJIa UX YTCHUS M COCTABIICHHUS;
- TpebOBaHUs TOCYIapCTBEHHBIX
cranaaptoB EnnHOM cucteMbl
KOHCTpyKTOpckoi noxkymenTanuu (ECKII)
1 EnuHOM cCTeMBI TEXHOIOTHYECKOM
nokymenrtanuu (ECT/).




2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI

2.1. O6beM yueOHOI IMCUMIIMHBI M BUABI Y4eOHOH padoThl

Bua yueOHo# paGoTbl O0bem B yacax
O0beM 00pa3oBaTeIbHON NPOrpaMMbl YUeOHOH JUCHUIJIMHBI 102
B T.4. B (popMe NPAKTHYECKOH MOATOTOBKH 96
BT. U..
TEOpEeTUYECKOe 00yueHne 6

nabopaTopHbIe PabOTHI -

MPAKTUIECKHUE 3aHATHS 96

IIpome:xxyTouHasi aTTecTanus Hud. 3auer




2.2. TemaTtuyeckui mjiaH u coaep:kanue yyeonou qucuumiuasl MTH’IKEHEPHAS T'PAO®UKA

Koabi
KOMIIETeHI U 1
JIMYHOCTHBIX
O0beM, akaj. 4 B TOM YHucJIe | Pe3yJbTaToOB,
HaumenoBanue Coaep:kaHue y4e0HOro MaTepuasia u GopMbl OpraHu3auu N
pa3iesioB U TeM AeATEeJIbHOCTH 00YyUYAIoIMXCsl B (popme NpaKTHHECKOi (bopmupoBaio
MOJATOTOBKH, aKa. 4 KOTOPBIX
cnocodcTByer
3J1eMeHT
NMPOrpamMMbl
1 2 3 4
Paszjnen 1. T'eomeTpuyeckoe yepuenue 2/24
Tema 1.1. Conep:xxanue yueOHOro Marepuaja 2 OK 01.
OcHoBHbIe CBeIeHUSI | Bpenenne. llemy ¥ 3ajaud  JQMCHUIUIMHBEL, €€ CBA3b C  JIPYTHMH OK 02.
110 opopmIEHHIO TUCIUTIIMHAMU y4eOHoro 1iaHa. KpaTkue HCTOpuYecKkrne CBEACHHUS O OK 04.
uepTeiKeil. pazButun rpaduxu. OOmme cBeaeHuss o craHaapTuzanuud. Dopmartbl HK 1.1.-ITK 1.3.
Teomerpuyeckue yeprexerd nmo ['OCT - OoCHOBHbIE WM JOTIOJHUTENbHBIE. OCHOBHBIE JIMHUHU [K 2.1.-IIK 2.3.
MOCTPOEHHsI M IPHEMbI | yeprexa. IIK 3.1.-11K 3.5.
BbI'I€pIMBaAHUA CBeneHHs O CTaHAAPTHBIX MpUPTax, pa3zMepax W KOHCTPYKIHH OyKB H [K 4.1.-I1K 4.4.
KOHTYpPOB uudp. IlpaBuia BeIMOTHEHUST HaANIUCEW Ha Yeprexax. [IpaBuna HaHeceHUs
TEXHHIECKHX pasmepoB mo ['OCTy 2.307-68 na deprexax. JIMHEiHHBIE W YIJIOBBIC 2
aetajien pa3Mepsl, pa3MepHbIC M BEIHOCHBIC JIMHUU, CTPEIIKH, pa3MEpPHBIC YHCIa U HX
pacmojio’)kKeHue Ha 4YepTeke, 3HAKU, MPUMEHsSEMble IPU HAHECEHUU
pa3MepoB.
YKIOH M KOHYCHOCTb HAa TEXHHYECKUX JAeTasiXx (ompesesieHue, IpaBuia
MOCTPOCHUSI 10 3aJaHHOW BenuyuHe W oOo3HaueHue). I[Ipuembr
BBIUEPUHMBAHUS  KOHTypa  JeTalell ¢  NpPUMEHEHHEM  Pa3IUYHBIX
reoMeTpHUecKux nocrpoeHuil. ConpsikeHus, MPUMEHsIeMble B TEXHUYECKUX
KOHTYpax JeTajeHn.
B ToM 4Hc/Ie IpaKTHYECKUX U JJA00PATOPHBIX 3aHSITHI 24
Hanecenue pa3mepoB Ha yepTexax JeTajiel mpoCcToil KOH(UTypaIH.
Jlenenue OKpYy>KHOCTH Ha paBHBIE YaCTH. 24

BrinosHeHUE CONpsHKEHU.




[TocTpoenue, u 00BOIKA JEKAIBHBIX KPUBBIX.
BrluepurBaHre KOHTYpa TEXHUUYECKOM JIETaJIH.

CamocrosiTesibHast paboTa 00y4YarOImMXCcst

Paznen 2. IlpoekunonHoe YepyeHue (0CHOBBI HAYEPTATEJIbLHONH reoMeTpHH) 2/30
Tema 2.1. Conepxxanue yueOHOro Marepuasa 2
IIpoennposanue [IpoennpoBanre TOYKH Ha JABE U TPH IJIOCKOCTH TpoeKiuii. O003HaYCHHE
TOKH. IIJIOCKOCTEH MPOEKIM, OCEH MPOEKIUI U IPOeKIui Touku. [IpoennpoBanue
KommnuiexcHbrii OTpe3Ka NMPSMOM Ha JBE U HA TPH IJIOCKOCTH Mpoekimid. M300pakenue
1€PTEK TOUKH. IIJIOCKOCTH Ha KOMIUIEKCHOM depTexe. Inockoctn yposHs. [Ipoenupyromue
TIpoenmposanue IIJIOCKOCTH.
OTpe3Ka NpsIMOii Buiel akcOHOMETPUYECKUX IPOEKINNA: IPSIMOYTOJIbHbIE (M30METpUUYECKas U
Junun. IpoetmpoBanue | yvierpudeckas) n GppOHTATBHAS H30METPHH. AKCOHOMETPHUYECKHE OCH. 2
IUI0CKOCTH. [Tokazarenu uckaxenus. M3o00paxeHne oKpyKHOCTEH, pacoyIOKEHHBIX B
AKCOHOMETPHYECKHE | [1510CKOCTSIX, MAPAIUIETBHBIX MOCKOCTSM IIPOEKIHH (B H30METPHUECKOIT,
NPOCKINH. JUMETPUYECKON MM PPOHTATILHOM MPOEKIMSIX).
poeuuposanue [MpoennpoBaHue reOMETPUIECKUX TEJI Ha TPH TIOCKOCTHU TPOCKITHIA.
TEOMETPUHICCKUX TEJI. | T]pocTpoeHue MPOEKIINI TOUEK, TPUHAIIEKAIINX TIOBEPXHOCTIM
Ceuenme reoMeTpudeckux Tej1. M300paxeHne reoMETpUIECKHX Tl B
reOMETPHICCKIX T AKCOHOMETPHUYECKUX MPSIMOYTOJIbHBIX MPOCKITHSIX.
TJIOCKOCTSIMH B TOM umcIIe NPaKTHYECKHUX U JTa00PATOPHBIX 3aHATHI
[IpakTruueckue 3aHATHS
[TocTpoenne HarasAAHBIX U300PKEHUI U KOMIUIEKCHBIX YePTEKEH
IIPOEKLUH TOUKH.
ITocTpoeHne KOMITIEKCHBIX YepTEeKeH MPOEKIMU OTPE3Ka IMPSIMOH.
Pemienue 3a1a4 Ha NOCTPOEHUE MPOEKLUU NPSIMBIX U TUIOCKUX QUTYD,
MPUHAIISKAINX TIIOCKOCTSIM.
N3o00paxkenue IIOCKUX (GUIyp M OOBEMHBIX Tel B pPa3JIMYHBIX 30

BUaX aKCOHOMCTPHYCCKHUX HpOCKHHﬁ.

HOCTpO@HI/Ie KOMILIICKCHBIX qepTemeﬁ H aKCOHOMCTPHUYCCKUX HpOGKL{I/Iﬁ
TCOMCTPUYCCKUX TCJI C HAXOXKACHUCM ITPOCKIKUU TOYCK U JIMHUU,
INpUHAJIC)KAIIUX IIOBEPXHOCTU JAHHOI'O TCJIA.

HOCTpOGHI/Ie KOMIIJICKCHBIX qepTemeﬁ YCCUCHHLIX TCOMETPHUICCKUX TCII,
HaXOXKJICHUE JCUCTBUTEILHOM BEIUYHNHBI (I)I/Il"prI CCUYCHUA.




[TocTpoenue pa3BepTKH NOBEPXHOCTEM TEIL.
N300pakeHus: yceueHHBIX TEOMETPUIECKUX TEJI B aKCOHOMETPUUYECKUX
IIPOEKIHAX.

CamocrosiTesibHast paboTa 00y4YaromMXxcst

Pa3nea 3. MammHocTpouTeIbHOE YepueHne 1/36

Tema 3.1 OcHoBHBIE Conepxxanue yueOHOro Marepuasa 1 OK 01.
IO/I0KCHH . MamuHOCTPOUTENBHBIN YEPTEXK, €ro Ha3HAUCHUE. Buasl u3aennii n OK 02.
M300paenus - BUIBL, | koHCTPYKTOPCKHX JOKYMEHTOB. OCHOBHBIC HA/ITUCH HA KOHCTPYKTOPCKHX OK 04.
paspesbl, CCHCHMS. nokyMeHTax. [IpuMeHeHrne KoMIbIoTepHOM TpaduKu i BHIIOJIHEHUS HK 1.1.-ITK 1.3.
Pe3b0a, pesnboBbie YEPTE)KHON JOKyMEHTAMU. Bupl: Ha3HAUeHUE, pacIlOIOKEHNE U HK 2.1.-TIK 2.3.
usnesms. O6ume 0003Ha4YE€HHE OCHOBHBIX, MECTHBIX U JOTIOJHUTEIBHBIX BUJIOB. Pa3pessi: K 3.1.-TIK 3.5.
CBEJICHUSI 00 M31e/TMAX | rOpU30OHTANIBHBIH, BEPTHKATIBHEIN ((PPOHTATIBHBIE M HPO(UILHBIE) H 1K 4.1.-I1K 4.4.
H COCTABJICHUH HakJIOHHBIN. Cl0kKHbBIE pa3pe3bl (CTyleHYaThlie U JIOMaHble); Ha3HAYEeHUE,

cOOPOYHBIX YepTexkeil. | pacronoxenue 1 0603HadeHne. MecTHbIe pazpesbl. CoeMHEHNE TTONOBHHbI

ICKM3bI JIeTasiel 1 BHJIA C MOJIOBUHOM pa3pe3a. CedeHus: BHIHECEHHBIE U HAJIOKEHHBIE.

padotue YepTe. Pacnonoxenne ceuennii. O603HaueHus 1 HaanucH. I paduaeckoe 06003HaYCHNE

Pa3bemHbIe 1 MAaTE€pPHAJIOB B CCUCHHUSX U pa3pe3ax.

Hepa3beMHbIC BunToOBas MMHUA Ha MOBEPXHOCTH IIUIMH/pA U KOHYyca. [loHsTre o

COCIMHEHMs IeTANIeH. | pypToBO}T MOBepxHOCTH. OCHOBHBIC CBEICHHS O pe3bbe. Kiaccnduraris 1

Yrenue n
AeTATMPOBaHUe
yeprexei

pe3b0. OCHOBHBIE MapaMeTpbl pe3bObl. OOIME CBEIEHUS U XapaKTEPUCTUKH
CTaHJIAPTHBIX pe3b0 OOIIEero Ha3HAUYEHUS. Y CIOBHOE U300paKeHHE PE3bOBI.

Ueprexk o0111ero Buja, €ro Ha3HaueHue u cojiepxkanre. COOpOYHBI YepTex, ero
Ha3zHaueHue u cojiepxanue. [locaenoBarebHOCT BBIIOJIHEHUS COOPOYHOTO
yeprexa. M300paxeHne KOHTYpOB MOTpaHUYHbIX JeTanel. 3o0paxenue
yacTel u3/ieNnus B KpaliHeM U MPOMEKYTOYHOM MoJiokeHussx. Hasnauenue
cneruduxamii. [lopsaok 3anonnenus cneundukanuu. OCHOBHAs HAIIHCh
Ha TEKCTOBBIX JOKyMeHTax. HaneceHre HOMepoB Mo3uiuii Ha COOPOYHOM
YepTexKe.

dopma aeranu U ee dIeMeHTHI. ['paduueckas u TeKCTOBasi 4aCTh YepTexka.
N3mepuTenbHbIii HHCTPYMEHT U NIPUEMBI U3MEpeHUs AeTaneil. [lonarue o
HaHECEHHH Ha YepTeke 0003HAUEHUH IePOXOBATOCTH MOBEPXHOCTEH.
O6o3HaueHue Ha yepTexax MaTeprana, MPUMEHSIEMOTO ISl U3TOTOBICHUS
neraneil. Hasnauenue acku3za u pabouero ueptexa. [lopsaok u
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IIOCJIE0BATEIBLHOCTD BBIIIOJHEHUS 3CKU3a neTanell. HazHaueHue
TEXHUYECKOTO PUCYHKA.

PaznuunbIe BUIBI pa3beMHBIX COCTMHEHMIA. Pe3600BbIe, TIOHOYHBIE, 3y0Ua-
ThI€ (IITUIIEBBIC), IITH(TOBBIC COCTUHEHHUS ICTAJICH, UX HA3HAYCHUE.
N300pakenne KpeneKHbIX JIeTajlel ¢ pe3p00ii O YCIOBHBIM COOTHOIICHUSIM
B 3aBUCHMOCTHU OT HAPYKHOTO JAUaMeTpa pe3b0nl. M3o00paxenue
COEJIMHEHUH MPU OMOIIU OOJITOB, IINMUJIEK, BUHTOB, YIIPOLIECHHO.
Haznauenue nanuoit cOopounoit enuHuIbl. Pabota cOOpOYHON €TMHHIIBL.
KomuuecTBo neraneii, Bxoaammx B cOopounyto eaunuity. Komnuectso
CTaHJApTHBIX AeTajneil. ['abapuTHble, ycTaHOBOYHBIE, PUCOEUHUTENbHBIE U
MOHTa)KHbI€ pa3Mepbl. JletanupoBanue coopouHoro yeprexa. [lopsanok
JETAJIMPOBAHMSI COOPOUHBIX YEPTEKEHN OTIENBHBIX JeTael. YBsI3Ka
CONPSITaeMBIX Pa3MEPOB.

B TOM 4HnciIe NIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

36

[IpakTrueckue 3aHATHS

BeImostHeH e TPOCTHIX 1 CITOKHBIX Pa3pe30B M CEUeHHH 11 ietasei (06e3 pe3posl).
N3o00paxkenue u 0603HaueHUE pe3bo.

BrruepunBaHue KpenexHbIX JeTanel ¢ pe3pooit.

Urenne cOOPOYHBIX YEPTEKEH.

BrinosHeHue 3cK130B U pabovMX YepTekeld MallMHOCTPOUTEIbHBIX
JeTajieH.

Utenue pabounx yepTexe.

BrruepunBanue 601TOBOTO, MIMUIICYHOTO, BUHTOBOTO COEMHEHUN JeTanen
10 YCIIOBHBIM COOTHOIIECHUSAM U YIPOUIECHHO.

BrinosHeHue yepTexeid Hepa3bEMHbBIX COSMHEHUN IeTaJICH.

UreHue yepTexell pa3beMHBIX U HEPA3bEMHbBIX COCTMHEHUI IeTasei.
UreHne cCOOPOYHBIX YEPTEKEH.

36

CamocrosiTesibHAasA padoTa 00y4arIIUXCs

Paznen 4. UepTe:kn U cxemMbl 10 crienuajibHOCTH. O01IMe cBeleHHs1 0 MAINIMHHOM rpaduke.

1/6

Tema 4.1.
YreHne u
BBINOJIHEHHE
YyepTeer U CXeM.

Conepxanue y4eOHOro Marepuasia

Tumnel cxeM B 3aBUCUMMOCTH OT OCHOBHOT'O Ha3HAYCHMSI. O6H_II/IC CBCACHUA O
cxemax. Buasl cxem B 3aBUCUMOCTH OT XapakTepa 2JICMCHTOB U JIMHUMN
CBA3U: KWHEMATHUYCCKUC, THAPABIIMYCCKUC, TIHCBMATHYICCKUC, SJICKTPUICCKUC U

OK 01.
OK 02.
OK 04.
IIK 1.1.-ITK 1.3.

11




CucreMbl
aBTOMATHU3HPOBAHHOTO
NMPOEKTUPOBAHUS
(CAIIP) na
NMEePCOHATBbHBIX
KOMINBIOTEpax

1p. YcinoBHbIE Tpaduueckiue 0003HaYeHUs 3JIEMEHTOB Ha YepTexXax, CXeMax
o 'OCTy.
[TpaBuiia BBIOJHEHUS CXE€M B COOTBETCTBUH C TpeboBanusmu ECKJI.

Hasnauenune CAIIP nns BemonHeHus rpaduueckux padot. [IpenmymiecTsa B
ucnosib3oBanuu CAIIP nys BeinosiHeHus yeptesxel. Coctas anmnapaTHOTro
porpaMMHOTO obecrieueHusi. Cucrtema ABTOKAJl, OCHOBHBIC CBEJCHUS U
BO3MOKHOCTH ABTOKa/a. [ 1aBHOEe MeHIO cucTteMbl ABTOKa. [ paduueckue
(dopmbI ipecTaBIeHNs HHPOPMAUU. MaTeMaTHIeCKUEe MOJICIN OTIHCAHUS
[IPOCTPAHCTBEHHBIX T€OMETpUUECKUX Mozenel. [lakeTsl mporpaMmMHOro
obecnieuenust cucreMbl ABTokaj. IlocienoBarebHOCTb, MOPSIOK pabOThI HA
KOMITIBIOTEPE C CUCTEMO ABTOKAJ.

IIK 2.1.-I1K 2.3.
IIK 3.1.-I1K 3.5.
[IK 4.1.-I1K 4.4.

B ToM yunciie npakTHYeCKHX U JIA0OPATOPHBIX 3aHATHIA 6
IIpakTnueckune 3aHATHS
BrinosiHeHue 1 yTeHHE CXeM B COOTBETCTBUHU € TPEOOBAHUSIMU 6
HOpMaTUBHBIX JoKyMeHTOB ECKJ/I.
CamocrosiTesibHast padoTa 00y4aroIuXCcst

IIpome:xxyTouHas aTTecTALUA

Bcero: 102
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3. YCJOBUS PEAJIN3ALIMYA YYEBHOM JUCIIUILINHBI

3.1. s peaju3aluy NPOrpaMmbl y4eOHOM AMCHUIUIMHBI J0JKHbBI ObITH
NpeayCMOTPEHBI cJieAyolue crenuaJbHble OMelleHns :

Kabuner «uxeHepHas rpaduka», OCHAIIEHHbIA 000pY10BAaHUEM

- pabouue MecTa Mo KOJUYECTBY 00YyUarolUXCsl;

- pabouee MecTo MpernoaaBaTeis;

- yepTeKHas JOCKa, HaOOp YePTEKHBIX HHCTPYMEHTOB JJIs IOCKU;

- HarsiAHbIe TocoOusi (TeoMeTpuuecKhe Tena, AeTalid, COOpPOYHBIE Y3IIbI,
TJIaKaThl);

- IEPCOHAJILHBIN KOMIBIOTEP C BBIXOJOM B MHTEPHET, MYJIbTUMEIUANIPOEKTOP,
9KpaH;

-[IPUHTED;

-KOMIIbIOTEpPHOE MporpammHuoe obecneueHue «Kommac-3D», « AutoCAD»;

- KOMIUIEKT y4e0HO-METOJUYECKON JOKyMEHTAlMH, yyeOHash W CIpaBOYHAS
JIuTeparypa.

3.2. UupopmanuoHHoe odecneyeHne peau3auu NporpaMmmMbl

Jlns  peanuzaniuu  mporpaMmbl  OuOiamoTeuHbi  GoOHI 00pa3oBaTEeIbHOM
OpraHM3alMy JOJHDKEH HWMETh TI€YaTHBIC W/WIIU JJIEKTPOHHBIE 00pa3oBaTelbHBIE U
MH(GOPMAIIMOHHBIE PECYPCHI I UCTOIB30BaHMs B 00pa3oBaTeibHOM mporiecce. [Ipu
dbopmupoBanun  O6ubiMoTeyHOrOo  oHAA  00pa30oBaTENbHOM  OpraHu3aluel
BbIOMpAETCS HE MEHEE OJIHOTO M3JaHUsl U3 MEPEUUCICHHBIX HIKE MeYaTHBIX U (UJIN)
AJNIEKTPOHHBIX HW3/IaHU B KAaueCTBE OCHOBHOT'O, MPU 3TOM CIIUCOK MOKET OBITh
JIOTIOTHEH IPYTUMU U3JIaHUSAMH.

3.2. UndopmanuoHHoe odecrieueHre 00ydeHust
Ilepedyens yueOHBIX M3maHui, UHTEpHET-pEeCypCOB, HOMOIHUTEILHON TUTEPATYPhI

a) OCHOBHAs JUTEpaTypa:

Ne HcTounuk
/a

1. [Tanacenxko, B. E. Umxenepnas rpaduka : yuebHoe nmocodue s cro / B. E. ITanacenko.

— 3-e m3x., crep. — Cankr-IletepOypr : Jlanb, 2025. — 168 ¢. — ISBN 978-5-507-
50649-1. — Tekcr : anekTpoHHbIH // JIaHb : 35ekTpoHHO-O0MOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/453206 (nara obpamenus: 12.03.2026).

2. | YUekmapes, A. A. NnxenepHas rpaduka : yueOHHUK U CPEAHEr0 MpopheCcCHOHATEHOTO
obpazoBanus / A. A. UekmapeB. — 13-e uzn., ucmp. u gon. — Mocksa : U3naTenbcTBo
IOpaiit, 2026. — 355 c. — (IIpodeccuonansrnoe obpazoBanue). — ISBN 978-5-534-
18482-2. — Tekcr : anexTpoHHbIH // Obpa3oBarenbHas miatdopma FOpaiit [caift]. —
URL: https://www.urait.ru/bcode/598478 (nara obpamenus: 12.03.2026).

3. | MmxeHepHas 1 KOMIbIOTepHas rpaduka : yaeOHUK U MIPAKTUKYM Ul CPEIHETO
npodeccruoHanbHOr0 00pa3oBanus / o obmieit penakuueit P. P. Anamosoii, C. A.
Jleonosoii, H. B. [TiennunoBoii. — 2-e u3., nepepad. u jon. — MockBa : 3naTenbcTBo
HOpaiit, 2026. — 226 c. — (IIpodeccuonansHoe oopazosanue). — ISBN 978-5-534-
16834-1. — Tekcr : anexTpoHHbIH // Obpa3oBarenbHas miardopma FOpaiit [caiit]. —

13




URL: https://www.urait.ru/bcode/584597 (nara obpamenus: 12.03.2026).

Konomkuna, U. E. KommneiorepHas rpaduka : yueOHUK U IPAKTUKYM JJISi CPEIHETO
npoeccuonansHoro oopazosanus / U. E. Konomkuna, B. A. Cenesnes, C. A.
Jmutpodenko. — 4-e u3., nepepad. u non. — MockBa : U3natensctBo FOpaiit, 2026. —
237 ¢. — (ITpodeccnonansuoe odbpazoanue). — ISBN 978-5-534-17739-8. — Tekcer :
anekTpoHHbIN // OOpa3oBatenbHas miatgopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/584715 (nara obpamenus: 12.03.2026).

0) 1o

MOJHUTEIbHAS JIUTEpATYypa

No
/1

Hctounuk

UYexmapes, A. A. HauepraTtenbHas reoMeTpus U YepUEHUE : YUEOHUK JJIsl CPETHETO
npodeccuoHanbHOro oopasosanus / A. A. UekmapeB. — 7-€ u3/1., Uctp. u jgom. — MockBa
: I3narensctBo IOpaiit, 2025. — 423 c. — (IlpodeccrnonansHoe odpa3oanue). — ISBN
978-5-534-08937-0. — Tekcr : anexrpoHHsIii // O0pazoBarenbHas mwatgopma KOpaiit
[caiiT]. — URL.: https://www.urait.ru/bcode/561184 (mata o6pamenus: 12.03.2026).

JleBunkuit, B. C. MammuHocTpouTeIbHOE YepueHue : yaeOHUK Ul CPETHETO
npodeccroHabHOTo 00pazoBanus / B. C. Jlepunkuit. — 9-e u3., ucnp. u jgomn. — MockBa
: I3narensctBo IOpaiit, 2026. — 395 c. — (ITpodeccrnonansHoe odpa3oanue). — ISBN
978-5-534-11160-6. — Texkcr : anexrpoHHsIii // OOpazoBarenbHas miatdopma FOpait
[caiiT]. — URL: https://www.urait.ru/bcode/598499 (nata o6pamenus: 12.03.2026).

Jleonona, O. H. HaueprarenbHas reoMeTpusi B mpuMepax U 3ajauax : yueobHoe nmocooue
st cio / O. H. Jleonosa, E. A. PazymaoBa. — 3-e u3n., crep. — Cankr-IletepOypr :
Jlanw, 2025. — 212 ¢. — ISBN 978-5-507-50645-3. — TekcT : anexTpoHHbli // JlaHs :
a5IeKTpoHHO-0nbmoteunas cucrema. — URL.: https://e.lanbook.com/book/453191 (nara
obOparmenus: 26.02.2026).

B) NMCPUOANICCKUC NU3TAHUA .

Ne Hcrounuk
n/m
1 | EcrecTBeHHBIC M TEXHHMYECKHE HAYKH : HAy4. )KypHan / ri. pen. A. 5. XaBkuH. — Mocksa :

00O "UznarenbctBo "CrnytHuk+", 2002 — .— Brixoaut 12 pa3 B rog. — ISBN nedarHoit
Bepcun 1684 — 2626. — TekcT : HEMOCPEACTBEHHBIM.

) UH(QOPMAITMOHHBIE AIEKTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

Ne Hcrounuk
n/m
1. | Dnekrponnas oubnuoreunas cucreMa «bubanoTex. M3naTensctBo KA Y»
magri-rggru.bibliotech.ru
2. | OnexktpoHHO-OMONMOTeyHass cuctema «M3garensctBo Jlawb»/ komn.  MHkeHepHO-
texanueckue Hayku (TromI['Y) e.lanbook.com
3. | DnexrponHO-6nbMMOTeYHas cuctema elibrary» / TIpaBoodnanatens: OOmecTBO ¢
orpaHryeHHON oTBeTcTBeHHOCThIO «PYHDBy (RU) elibrary.ru
4. | DnexTpoHHO-6M6IMOTEuHas cucTeMa «OBC FOPAMT) urait.ru.

WNudopmanmronHo-npaBoBoe obecrieuenue «l'apant» (JokanbHas UHPOPMAIMOHHO-
IIpaBoOBasi cUcTeMa) garant.ru
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https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
http://www.e.lanbook.com/
http://www.biblio-online.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOM JUCLUILIVUHBI

PesyabTaTsl 00yyeHHs

Kpurtepnu onenku

MeToabl OLIEHKH

3HAaTh:

-METOObI U HpI/IeMLI
BBITTIOJTHCHU A T-IE':pTe)KE’:I\/JI n
CXEM IO CIIENHAILHOCTH,

[epeuncisier criocoObl MPOSIUPOBAHNUS
FEOMETPUUECKHUX TeJ, CIIOCOOBI
npeoOpa30BaHus MPOEKINH, HA3HAYCHUE
AKCOHOMETPUYECKUX MPOEKIIUA;
-BBIOMPAET aKCOHOMETPUIECKUE TIPOCKIINU
JUTsl KOHKPETHOTO TE€OMETPHUYECKOTO TeNa;
-HaXOJJUT HATYPAIbHYIO BEIMYUHY (PUTYPBI
CCUCHHS,;

-TIEPEUUCTISIET CIIOCOOBI rpaduuecKoro
MpeACTaBICHUS] OOBEKTOB;

-TIEPEUNCIISIET YCIOBHBIE 0003HAYCHUSI.

-OCHOBHBIE ITpaBuUJIa
MMOCTPOCHUS ¥ YTECHUS
YEPTEKEN U CXEM,
TpeboBaHus K pazpaboTke
1 0(OPMIICHHIO
KOHCTPYKTOPCKOU H
TEXHOJOTUYECKOMN
JTOKYMEHTAITUH;

-1I0 KOHCTPYKTOPCKOM ¥ TEXHOJIOTMYECKON
JOKYMEHTALUU U3/1EUs OIPEIEIsAeT
HE0OX0IMMbIe JaHHbBIE JJISl €0
W3TOTOBJIEHUS, KOHTPOJIS, IPUEMKH,
JKCIUTyaTallui ¥ PEMOHTA.

-TIpaBuUJIa BHITIOJTHEHUS
yepTexen eTanei B
dbopmarte 2D u 3D;

-TIepeYHCIIsieT PaBUIIa BHITOJIHEHUS
yepTexei, TEXHUUYEeCKUX PUCYHKOB,
JCKU30B U CXEM;

-BbIOMpAeT COOTBETCTBYIOLIEE MPABUIIO JIJIs
BBITIOJIHEHUS YepPTerKa ONpeAeTICHHON
JIeTalu.

-ctangaptel ECK]I;

-IiepevrcisieT TpeOOBaHUS
rocynapctBeHHbIx ctangapToB ECKJI u
ECT/;

-TI0 3aJIaHHBIM NTapaMeTPaM BBITIOJIHSET
YepTeXH B COOTBETCTBUU C TPEOOBAHUSIMU
¢ ECK/JI, ECT/]

YMers:

-BBIMOJHATH paduueckue
n300pakeHUS
TEXHOJIOTUYECKOTO
o0opynoBaHus U
TEXHOJIOTHYECKHX CXEM B
PY4YHOH U MalIMHHOMN
rpaguke;

-110 3aJITaHHBIM ITapaMeTPaM COCTABIISIET
TEXHOJIOTUYECKUE CXEMBI 10
CIIELMAJIbHOCTHU M BBITIOJHSET UX B PyYHOH
¥ MalllMHHO rpaduke;

-pacuiiQpoBBIBaET YCIOBHBIE 0003HAYCHUS
Ha TEXHOJIOTUYECKHX CXeMax;

-TIPH BBITIOJTHEHUH YepTEexkKen
000py0BaHUs BBIOMpPAET MacIuTaod;
KOMIIOHOBKY U€pTeXa; MUHUMAJIbHOE
KOJINYECTBO BHJIOB, Pa3pe30B;
-JIEMOHCTPUPYET COCTABHBIE YACTH U3/IENHUS
¥ 3aHOCHUT UX B TaOJIHIly MTEPEeUHs
9JIEMEHTOB

-BBIIIOJIHATD
KOMIUICKCHBIC YEPTCIKU
TCOMCTPHUUYCCKUX TCII U

-BBIMIOJIHSET MO AITOPUTMY KOMIUIEKCHBIN
YepTeX reOMETPUYECKOTO TeNa B pyYHOU U
MAaIIMHHOU Tpaduke;

Tekymui KOHTPOJIb:
Habmonenue 3a
BBITIOJTHEHUEM
NPAaKTUYECKUX U
rpaduyeckux pador.

Ouenka coepkanus u
odopmiIeHHS
MIPAKTUYECKUX paboT B
COOTBETCTBUHU C
TpeOOBaHUAMHU
HOPMAaTHUBHBIX
nokymeHToB (I'OCToB u
cranaaptos ECKJI),
OIIEHKA COOTBETCTBHS
HOPMAaTHUBHBIM
TpeOOBaHUSIM
0(OPMIICHHBIX
JOKYMEHTOB Ha
MPAKTUYECKUX 3aHATUSIX
IIPU BBITIOJIHEHU T
WHIUBUAYAIbHBIX
MPOEKTHBIX 3aJaHU;
YCTHBIM U MUCbMEHHBIN
OTIPOC; KOMITBIOTEPHOE
TECTUPOBAHUE;
MOJArOTOBKa anbboma ¢
BBITIOJTHEHHBIMU
WHAUBUAYAIbHBIMU
MPOEKTHBIMU 331aHUSAMH;
OTYETHI 10 BBHIOJIHEHUIO
CaMOCTOSITEIbHOMN
paboTHI IO
PEKOMEHI0BaHHBIM
TeMam.
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IIPOCKLIUU TOYEK,
JIeXKaIUX Ha UX
IIOBEPXHOCTH, B Py4YHOU U
MAIIMHHOHU rpaduke;

-CTpOUT NPOCKIHNU TOYCK, UCIIOJIb3Yyd
AOIMOJIHUTCIIbHBIC TIOCTPOCHUA

-BBIIIOJIHATH 3CKU3BI,
TEXHUYECKUE PUCYHKHU U
YEPTEKU JeTaleh, UX
JJIEMEHTOB, Y3JIOB B
PY4YHOU M MalIMHHOMN
rpaduke;

-BBIOMpaeT MacuTad;

-OMpeeNsieT MUHUMAIbHOE KOJIMYECTBO
BHUJIOB U Pa3pe30B; ONPEACIISIET TJIaBHbII
BH;

-opopMIISIET YEPTEK B COOTBETCTBUU C
tpeboBanusmu ECK/] B pyuHoii u
MaIIMHHOHN rpaduke

-4UTaTh
MalIMHOCTPOUTENbHbIE
YepTexKHU;

-TI0 N300paXKEHUIO MPECTABIISAET U
Ha3bIBaeT IMPOCTPAHCTBEHHYIO (POPMY,
yCTaHABIIMBAET €€ Pa3MepPHI U BHISBIISACT BCE
JIaHHBIE, HEOOXOIUMBIE JIJTsI H3TOTOBJICHUS
Y KOHTPOJISI ©300pa’keHHOTO TIpeaMeTa, U
3aHOCHUT MX B TAOJIUILY

-0popMIIATH IPOEKTHO-

KOHCTPYKTOPCKYIO,
TEXHOJIOTUYECKYIO U

IPYI'YIO TEXHHYECKYIO
JOKYMEHTAITHIO B
COOTBECTCTBUMU C
JEUCTBYIOLIEH
HOPMAaTHUBHOM
JIOKYMEHTAIMEH;

-T10 33JJAHHOMY JITOPUTMY O(OPMIISIET
MPOEKTHO-KOHCTPYKTOPCKYIO,
TEXHOJIOTHYECKYIO U APYT'YIO0 TEXHUIECKYIO
JOKYMEHTAITIO B COOTBETCTBHH C
JecTByroleil HopMaTUBHOM 06a30ii

-4ATaTh TEXHUICCKYIO
JTOKYMEHTAIUIO B 00BEME,
HEOO0XOINMOM IS
BBITIOJIHEHHS 3aaHus;

-qUTAET TEXHUYCCKYIO JOKYMECHTAITHIO B
COOTBETCTBHUU C JICUCTBYIOIIEH
HOPMaTUBHOM 0a30it

-BBITIOJTHATH YEPTECIKU
netanei B popmare 2D u
3D

-cOOJII0/1aeT TEXHUKY U MPUHIUIIBI
HAHECEHUsI Pa3MEPOB; BBIMOIHSIET YEPTEKHU
B COOTBETCTBUU C TpeOOBaHUS
rocynapctBeHHbIx ctangapToB ECKJI u
ECTA
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