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PACCMOTPEHO:
[IpenmeTHOM UKIIOBOH
Komuccuet cienuaibHbIX
TEXHUYECKUX JUCIUILIIHH
ITpotokon Ne7 ot 24.03.2022r.
IIpencenarens MK

WUoe=T “TA. [lapumnosa

/

COT'JIACOBAHO:

3aMecTHTENb JUPEKTOpa %
no YBP » = 7 O.B. I'ap6ap

3aBenyromui yuyeOHo-

N,
METOAMYECKUM KaOHMHETOM O@ﬂ% / H.A. CaBBateeBa
I
3aB. OubnuoTeKou ?/4’7”/ / C.A. [lanyeBa

Pabouas nporpamma yueOHON AUCHUILUIMHBI pa3paboTaHa Ha OCHOBE!

denepallbHOTO TOCYAApCTBEHHOTO oOpa3oBarensHOro cranmapra (manee — OI'OC) mo
CHEIHMAIBHOCTH cpenHero npodeccuonansHoro oopasosanus (ganee — CIIO) 21.02.02
Bypenne He(pTSIHBIX ¥ Ta30BBIX CKBAKHH.

[Ipukaza MuHucTepcTBa HayKu W Bbiciiero odpasoBanusi Poccuiickoit @eneparuu Ne
885 m MunucrepcrBa npocsenieHusi Poccuiickoit ®@enepanuu Ne 390 ot 5.08.2020r.
(pen. ot 18.11.2020r.) «O  mOpakTUYECKON  TOArOTOBKE  OOYYAIOIIUXCS»
(3apeructpuposano B Muntocte Poccun 11.09.2020r. Ne 59778);

Pexomennanmii, coxepkamue oOLIMe NOAXOAbl K pealn3alud 00pa3oBaTeIbHbIX
pPOrpaMM CpeHero npoecCuoHaIbLHOro0 00pa3oBaHus (OTAENbHBIX UX YacTeil) B popme
MPAKTUYECKON MOJITOTOBKHU, YTBEPKIEHHBIX MUHUCTEPCTBOM MpocBelieHus Poccuiickoit
®enepanuu ot 14.04.2021r.

Metoauyecknx pekoMeHAaluid 1o pa3paboTke W pealu3alud  aJanTHPOBAHHBIX
obpasoBarenbubix nporpamm CIIO, yTBepka€HHBIX JlemapTaMeHTOM ToCyIapCTBEHHOU
MONUTUKU B cdepe moaroroBku padouux kaapoB u JIIO MwunoOpnayku Poccum ot
20.04.2015 roma Ne 06-830 BH.

PazpaboTumku:

/- CJI. Heynuua [lpenonasarens

g s . . ~ -
/{ﬁounucm MIT) (MHUUManbl, hamuaua) (3aHMMaemMas NOJIKHOCTD)




Penenszus
Ha pabouyro nporpammy yueOHou qucruminabel OI1.01 «MHxenepHas rpadgukay
nporpamMmsl HOATOTOBKHU CIICHUAIIMCTOB CPCAHCTO 3BCHA IO CTICTITUAJIbHOCTU
21.02.02 bypenne HEPTAHBIX U TA30BBIX CKBAKWUH

Pazpabotuuk: WuayctpuaneHelii WHCTUTYT (¢dmimman) QenepanrbHOro rocynapcTBEHHOTO
OI0KeTHOTO  00pa30BaTENbHOTO  YUPEKICHUS Bbiciero obOpaszoBanusa «HOropckwii
rocynapctBeHHbIl yHUBepcuTeT (MHAU (dumman) ®I'BOY BO «OI'Y»).

PabGouas mporpamma yueOnor mucrurumabl OILO1 «MmxkenepHas rpaduka» mporpaMmbl
noaroToBku crnenuanuctoB cpeanero 3BeHa (IIIICC3) mo cnenumansHoctu 21.02.02 Bypenue
HE(TSAHBIX U Ta30BbIX CKBAKUH pa3pabOTaHa U COOTBETCTBYET B IIOJHOM OOBbEMeE:

— Tpe6oBanusm ®I'OC CIIO no cnenumansHocT 21.02.02 Bypenne HEQTSIHBIX U Ta30BbIX

ckBakuH (yTB. [Ipukazom MunoOpHayku P® ot 12.05.2014 Ne483)

— MIICC3 no cneunansnoctu 21.02.02 Bypenne HeQTAHBIX 1 ra30BbIX CKBAXKHH;

— Ilpukazy MuHHCTEpCTBa HAyKH W BhICIIEro oOpa3oBaHus Poccuiickoit denepammu Ne
885 m MunucrepcrBa npocseuieHusi Poccuiickoit ®@enepanuu Ne 390 ot 5.08.2020r.
(pen. ot  18.11.2020r.) «0O  mTpaKTHYECKOW  TOATOTOBKE  OOYYaAIOIIUXCS
(3apeructpuposano B Muntocte Poccun 11.09.2020r. Ne 59778);

— PexomenpanusM, coaepkalmuM oOIIKME MOAXOABI K peaau3alnuu 00pa3oBaTeNIbHBIX
IpOTPaMM CpPEIHEro Mpo(eCcCHOHATBHOTO 00pa3oBaHus (OTIENBHBIX HX YacTeil) B ¢popme
MPAKTUYECKON MOATOTOBKH, YTBEPKICHHBIX MUHHCTEPCTBOM MpocBelieHus Poccuiickoit
®enepanuu ot 14.04.2021r.

Pabouas mporpaMma MOKeT ObITH peann3oBaHa C MPUMEHEHHEM JJIEKTPOHHOTO OOYyYEHHS,
JUCTAaHIIMOHHBIX O00pAa30BaTENIbHBIX TEXHOJIOTUH B MPEIyCMOTPEHHBIX 3aKOHOJATEIbCTBOM
dbopmax oO0ydeHus.

—  macnopT paboyeii mporpaMmMbl y4eOHOM TUCIUTUIMHEI;

—  CTpPYKTypa U coepxanue pabodeil mporpaMMbl y4eOHON TUCIUTIIMHBL

—  YCIOBHS peanusaiuu padoyeil mporpaMMbl y4eOHOMN NUCHUTUIMHBI;

—  KOHTPOJIb M OLEHKAa pe3ylbTaTOB OCBOEHUs paboueil mporpamMmbl y4eOHOM

JUCIUIUINHBI.

Pabouas mporpamma y4eOHOIl NUCHUIUIMHBI COCTaBJIGHA JIOTHYHO, CTPYKTypa paboueit
IPOrpaMMbl COOTBETCTBYET IPHUHIIMITY €IMHCTBA TEOPETUYECKOTO M MPAKTUYECKOTo 0OyueHus,
pasziensl BhIIEICHBI TUAaKTHUECKH 11e7IecO00pasHo.

B pabGoueit nporpamMme yueOHON IUCHUIUIMHBI OMNPENEICHBI IEMH W 3aJa4H, YCIOBHUSA
peanu3aiuu, TpeOoBaHMs K pe3ybTaTaM OCBOEHHUS.

VYuebHasi Harpy3ka oOydamommxcs, (opMa MTPOMEXKYTOYHOM aTTeCTallMM 10 Yy4eOHOM
mucuuruinbe OI1.01«MuxenepHas rpadukay» onpenaensercs yaeOHsiM mianoM TTICC3.

Jlannast pabouasi mporpamMma y4YUTBIBA€T BO3MOXKHOCTH peajM3aluy y4yeOHOro marepuana u
CO3MaHMS CHEIHUAIBHBIX YCJIOBUW NS MHBATUAOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH
3/10pPOBBA.

Pabouass mporpamMMa MOXeT OBbITh peajM30BaHa C MPUMEHEHHEM 3JIEKTPOHHOIO 00ydeHus,
JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTUI B MPEAYCMOTPEHHBIX 3aKOHOAATEILCTBOM (opMax
oOydeHHs WIM TpU MX COYETaHWUU, TMPU TPOBEACHUU Y4YEOHBIX 3aHATUH, MPAKTUK, TEKYLIETO
KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOUHON aTTeCTallui 00y4JaroluXCsl.

[TpakTHyeckass MOATOTOBKA MPH pealu3alli y4eOHOW IJUCHMILIUHBI OpPraHU3yeTCs MyTeM
MPOBEJCHUS MPAKTUUYECKUX 3aHSATUN, MPAKTUKyMOB M MHBIX AQHAJIOTUYHBIX BHUJOB Yy4eOHOI
NeSITeIbHOCTH, TPEIyCMaTPUBAIOLIMX YydacTHe OOYy4YalolIMXCsl B BBINOJHEHMH OTAEIbHBIX
AJIEMEHTOB paboT, CBSI3aHHBIX C OyayIeit mpodecCHoHaTbHON ASITENHHOCTHIO.

MarepuanpHo-TeXHHUECKass 0a3a y4yeOHOM AMCHUIUIMHBI OOecreyrBaeT INPOBEJCHHE BCEX
BUJIOB 3aHATHM, IPETyCMOTPEHHBIX YU€OHBIM IIAHOM.

[lepeueHp pekOMEHAYEeMOH JHUTEpaTyphl BKJIIOYACT  OOIIEAOCTYMHBIE OCHOBHBIE H
JIOTIOTHUTEIbHbIE UCTOYHUKH.

B paGoueii mporpamme omnpenenensl GOpMbl U METOJIbI KOHTPOJIS, UCHOIb3yeMble B MPOLIEcce
TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIsI, B cOoTBeTcTBUH ¢ TpeboBarusmu OI'OC CIIO.
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3aKJIro4eHue:

PaGouast mporpamma yueOHO# mucturiuabl «HxeHepHas rpaduka o0ecrneuynBaeT OCBOCHUE
3HaHUH W yMeHHH 1o yueOHoHl mucuuruiHe «MHXeHepHas Tpaduka» Hu oOecreyrBaeT
dbopmupoBaHKe 0O0MKX U TPOPECCHOHAIBHBIX KOMIIETEHITUH.

Y4
Peniensenr: 7// Hemunkuna K.C., npenogaBarens Mgl (bunuan) ®I'bOY BO «OI'Y»
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1. IACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIHATLIAHBI
OI1.01 UH’)KEHEPHAS 'PA®OUKA

1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl

Pabouas mporpamma ydeOHOIN nuctuminHbl MmHkeHepHas rpaduka sBISETCS YacThIO
IporpaMMbl NOAroToBKHU cnenuanuctoB cpegnero 3seHa (IIIICC3) B cootBercTBum ¢ ®I'OC CITO
no cnenuanbHocTu 21.02.02 Bypenne He()TAHBIX M Ta30BbIX CKBAKHH.

Jlannasi pabodasi mporpaMMa Y4uTHIBA€T BO3MOXKHOCTH PEAIM3aluU y4eOHOro Marepuana
U CO3JIaHUs CIELUaIbHBIX YCIOBUHM ISl MHBAIUAOB U JIUI[ C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
3nopoBbs (manee — OB3).

O6yuenne wHBamuaoB u Juil ¢ OB3 ocymectBisiercs ¢ yd€Ttom ocoOeHHOCTEH
NCUXO0(U3UUECKOTO Pa3BUTHUS, WHAUBUAYAIBHBIX BO3MOXKHOCTEH U COCTOSIHHS 3[0POBBSI TaKUX
oOyyaromuxcs. B ¢unmane co3garorcs crnenuanbHble YCIOBUS JUIS TOJXYYEHHUS CPEIHETO
po(ecCHOHATLHOTO 00pa30BaHus 00YJAIOIIUMUCS C OTPAHUICHHBIMU BO3MOKHOCTSIMH 3I0POBbSI
(Yactp 10 crateu 79 @enepanbHoro 3akoHa ot 29 nexadps 2012 r. N 273-D3 «O0 oOpa3oBaHuM B
Poccuiickoit deneparumy).

OO6pazoBaTenbHBIN TIpoliece i UHBaIuAoB U Jmi U1 OB3 ocymiecTBisercs B €IMHOM
MOTOKE CO CBEPCTHUKAMU, HE UMEIOLUX TAaKUX OIPaHUYCHHIA.

PaGouas mporpamMma MosKeT OBITH peau30BaHa C MPUMEHEHUEM 3JIEKTPOHHOTO 00yUYeHus,
JTUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTUH B MPEAYCMOTPEHHBIX 3aKOHOIATEIHCTBOM
dopMax oOydyeHHs] WM TMPU HX COYETAHMM, NPU MPOBEICHUU Y4YEOHBIX 3aHATUN, MPAKTUK,
TEKYILETO KOHTPOJISI yCIIEBAEMOCTH, TIPOMEKYTOUHOW aTTECTAIIMU O0yJarOIINXCAL.

[IpakTUyeckass MOATOTOBKA MPHU peAM3aLUU y4eOHOW MUCIMILIMHBI DJIEKTPOTEXHUKA H
DIIEKTPOHUKA OPTaHU3yeTCsl IIyTeM MpPOBEACHUS NPAKTUYECKUX 3aHATUH, TNPAKTHKYMOB,
nabopaTOpHbIX  pabOT M HHBIX  AHAJOTUYHBIX  BUJOB  YYEOHOW  JCSTEIBHOCTH,
MpeyCMAaTPUBAIOLINX y4YacTHEe OOY4YalolIUXCsl B BBINOJIHEHUHM OTICNIBHBIX 3JIEMEHTOB pPadoT,
CBSA3aHHBIX C Oyaymed mnpodeccHoHaNbHOH JEesITeNbHOCThIO, a TaKXke JIEMOHCTPAIUIO
NPAaKTUYECKUX HAaBBIKOB, BBIOJHEHUE, MOJAETUPOBaHHE OOYYarOIIMMUCS OIpPEJeIEHHBIX BHJIOB
paboT s peleHus NPAaKTUYECKUX 3ajad, CBA3aHHBIX ¢ Oyaymied npodeccnoHaabHOR
JeSITETTHHOCTHIO B YCIIOBHSIX, MPUOIMKEHHBIX K PEATbHBIM MTPOU3BOICTBEHHBIM.

PabGouast mporpamma  y4yeOHOW  JUCHUIUIMHBI MOXXET OBITb  HWCIOJIb30BaHA B
JIOTIOJTHUTEIFHOM TPO(ecCHOHATBHOM 00pa30BaHUH 110 TIPOTPaMMaM MOBBIIICHUS KBaTH(PHUKAIINN.

1.2. MecTo y4eOHO#i NTUCHUILUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CIENHAJINCTOB
cpeaHero 3BeHAa. YyuyeOHas JUCIMIUIMHA BXOJUT B TPOPECCHOHAIBHBIN y4eOHBIA IIMKII,
obmenpodeccuoHanbHbIe TUCIUTIIHHBL.

1.3. Heqmn m 3amaum y4ye0HO#H IMCHMIJIMHBI — TPe0OBAHHMA K pe3yJbTaTaM OCBOEHHS
Y4eOHOM IMCUMILIUHBI:

B pe3ynbrare ocBoeHUs yueOHON AUCHUIUIMHBI 00YJarOIUICs TOKEeH
yMeTh:

— BBIIOJHATH TpaduuecKkue HM300paXKEHHS TEXHOJOTHYECKOro  00OpyloBaHHMS U
TEXHOJIOTHYECKHUX CXEM B PYYHON U MAIllMHHON rpaduke;

— BBINOJIHATH KOMIUJIEKCHBIE YEPTEKU N€OMETPUUECKUX TEJI U MPOEKIMHU TOYEK, JIEKALUX
Ha MX MOBEPXHOCTU B PYYHOM M MAIIMHHON rpaduke.

—  BBINOJIHATH DCKU3bl, TEXHUYECKUE PUCYHKHU U YEPTEKU JETAIECH, UX DIEMEHTOB, Y3JI0B B
pPY4YHOU U MAIIMHHOM rpaduke;



—  0(pOpPMIIATh TEXHOJOTUYECKYI0 U KOHCTPYKTOPCKYIO JTOKYMEHTALMI0O B COOTBETCTBHH C
JIEUCTBYIOIE HOPMATUBHO-TEXHUYECKON JOKYMEHTAIINEH;

— YHUTAThb qepTem/I, TEXHOJIOTMYCCKUE CXCMBbI, CHeI_[I/I(bI/IKaI_II/II/I nu TCXHOHOFI/I‘-IGCKYIO
JIOKYMEHTAITUIO 110 TPO(IITIO CTICITHATIBHOCTH;

B pesynbpTaTe ocBoeHMS y4eOHOW MUCIUIUIMHBI O0yJarOIIHICS JOIKEH
3HATh:
—  3aKOHBI, METOJIBI ¥ IPUEMBI ITPOCKIIMOHHOTO YSPUCHHUS;
KJIACCHI TOYHOCTH U UX 0003HAYCHHE HA YEPTEKAX;
npaBujia opOPMIICHUS U YTCHHUS KOHCTPYKTOPCKON 1 TEXHOJOTUUECKON JTOKYMEHTAITUH;
MpaBWIa BBHITIOJHEHUS UYEPTEeKEH, TEXHUYECKUX PHUCYHKOB, JCKH30B U  CXEM,
r€OMETPUUYECKHE TIOCTPOCHUS U TIPABUIIA BRIYEPUUBAHUS TEXHUYECKUX JICTaJICH;
— cmoco0bl  rpauuecKkoro  MPEJCTABICHUS  TEXHOJIOTHMYECKOTO  OOOpYyIOBaHUS |
BBITIOJIHCHHS TEXHOJIOTHYECKUX CXEM B PYYHOW W MAlIMHHOM rpaduke;
TEXHHUKY U TIPUHIUIIEI HAHECEHUS Pa3MEpOB;
THIIBI ¥ HA3HAYEHUE criennpuKanyii, mpaBuia KX YTCHUS U COCTABIICHHUS;
TpeOOBaHUS TOCYAApPCTBEHHBIX CTAaHAApTOB ENWHOW CHUCTEMBI KOHCTPYKTOPCKOM
nokymenTtanuu (ECKJl) u Enunoit cucremsl Texnonorudeckoi gokymentanuu (ECT/I)

B pesynbrare ocBoeHHs y4yeOHOW IUCHUIUIMHBI OOYYalolUiCS JOJDKEH OBJAJIeTh
o0IMMH ¥ MPO(PecCHOHATBLHBIMH KOMIIETEHIMAMM, BKITFOYAFOIIUMHU B CE0sI CIIOCOOHOCTD:

OK 1. [ToHuMaTh CyIIHOCTh M COLMANBHYIO 3HAYUMOCTh CBOEH OyyIiei mpodeccuu, mposiBIIsATh
K Hel yCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIBHOCTD, BEIOMPATH THUIIOBBIE METOJBI M CIIOCOOBI
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4, OLIEHUBATh UX YPPEKTUBHOCTb U KA4ECTBO.

OK 3. IlpuHumarh pelieHus B CTaHJIAPTHBIX M HECTAHJAPTHBIX CUTyallUsIX M HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBisiTh IOUCK U UCTIOIB30BaHUE WHPOPMALIUU, HEOOXOTUMOH 1151 3P (PEKTUBHOTO
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4, TPO(PECCUOHATBHOTO U TUYHOCTHOI'O Pa3BUTHS.

OK 5. Hcnionb30BaTh HHPOPMALMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTUH B MPO(HECCHOHATEHON
JESATEIIBHOCTH.

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTh 3a pa0dOTy WIEHOB KOMaH/bl, 3a PE3yJIbTAT BBIIIOJIHEHUS
3aJlaHuH.

OK 8. CamocTosiTeIbHO ONpEeneNaTh 3ajaud MpoPEecCHOHAIBHOIO U JIMYHOCTHOTO pPa3BUTHS,
3aHUMAaTbCs caMO00Pa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIILIEHHE KBATU(PHUKAIUH.

OK 9. OpueHTupoBaThCs B YCIOBUSX 4YacTOH CMEHBI TEXHOJOTHMHl B Npo¢ecCHOHaIbHOU
JESATEIIBHOCTH.

I1IK 1.1. BeiOuparp onTuManbHbI BapuaHT MPOBOJKH TNTyOOKHX U CBEPXINIYOOKHMX CKBa)XMH B
Pa3IMYHBIX TOPHO-TEOJIOITMYECKHUX YCIOBHSX.

1K 1.2. BeiOupats crioco0bl U CpeCcTBa KOHTPOJISE TEXHOJIOTMUYECKUX MPOLIECCOB OYpEHHUS.

IIK 1.3. PemaTp TeXHHYECKHE 3aJaud IO NPEAOTBPALIECHUIO M JUKBHUJIALUHU OCIOXKHEHUHA U
ABApUIHBIX CUTyallUH.

[1IK 1.4. IIpoBoauTh pabOThl MO MOATOTOBKE CKBAXKMH K PEMOHTY; OCYLIECTBISATh MOJ3EMHBIN
PEMOHT CKBa)KHH.

I[IK 2.1. TIlpousBoauth BBIOOp OypoBOro 0OOOpYIOBaHHS B COOTBETCTBUU C T€OJIOTO-
TEXHUYECKUMHU YCIOBUSMH MPOBOJIKH CKBAXKHH.

[IK 2.2. IIpou3BoauTh TEXHUUYECKOE OOCITyXHBaHHE OypoBOro OOOpYIOBaHUS, T'OTOBUTh
OypoBOe 000pyOBaHHUE K TPAHCTIOPTUPOBKE.

[1IK 2.3. IIpoBoauTh MPOBEPKY PabOTHl KOHTPOJIHHO-U3MEPUTENIBHBIX NMPHUOOPOB, aBTOMATOB,
MpeIOXPaHUTENbHBIX YCTPOUCTB, IPOTUBOBBIOPOCOBOTO 000PYAOBAHHUS.

I1IK 2.4. OcymecTBisATh ONEPATUBHBIA KOHTPOJIb 33 TEXHUYECKHMM COCTOSIHUEM HA3€MHOIO0 U
MOJI36MHOT'0 OYpOBOTr0 000py/I0BaHUS.



[IK 2.5. OpopMIsATh TEXHOIOTUYECKYI0 U TEXHHYECKYIO JOKYMEHTAIHIO 10 OOCIYKUBAaHUIO U
SKCIUTyaTaIluu OypoBOTO 000pyI0BaHUS.

[IK 3.1. ObecneunBaTh NPO(PUIAKTHKY MPOU3BOJICTBEHHOTO TpaBMaTU3Ma M Oe30MacHbIe
yCIIOBUS TPYyAa.

[IK 3.2. Opranu3oBbiBaTh pabOTy Opuragsl 1Mo OypeHHIO CKBaXHHBI B COOTBETCTBUU C
TEXHOJIOTUYECKUMHU PETJIaMEHTaMHU.

IIK 3.3. KonTponaupoBaTth U aHAIM3UPOBATh MPOLIECC U PE3YIbTAThl JIEATEIHOCTH KOJUIEKTHUBA
UCIIOJTHUTEJIEH, OLleHuBaTh 3(P(HEKTUBHOCTH MPOU3BOICTBEHHOM 1€ATEIHHOCTH.

1.4. KoJin4ecTBO 4acoB HA OCBOEHHE Y4eOHOI JUCHUNINHBI:
MaKCUMaJIbHOU y4eOHOM Harpy3ku odydatomierocs 216 4acoB, B TOM 4ucIe:

- 00s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOy4arorierocs 144 yaca,

- CaMOCTOSATENIbHOM padoThl 0Oyuaromierocs 72 yaca.

2. CTPYKTYPA U COJIEPXKAHUE PABOYEM ITIPOTrPAMMBI YUEEHOU

JAUCHUIIJINHBI
2.1. O0beM yueOHOI TUCIUIJIMHBI M BHIbI Y4e0HOI padoThI
Bun yuebnoit paboTbl O0beMm yacoB | B tom uncie B
dopme
MPAKTHYECKOMN
MIOJITOTOBKE
MakcumanbHas yyeOHas Harpys3ka (Bcero) 216
O0s3aTes1bHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 144 144
B TOM YHCIIC:
rpaduyecKue 3aHsITHs 42 42
MPAKTUYECKHUE 3aHSATHSI 56 56
CamocrosiTesibHass paboTa o0yuyawuerocs (Bcero) 72
B TOM YHCIIC:
BBITNIOJTHEHNE YEPTEXKEN 66
COCTaBJIEHUE crieln(DUKAIIH 6
Htorosas arrecranus B GopMe IK3ameHa




2.2. Tematudeckuii NuaH ¥ cojepkaHue y4eOHOH aucuunabsl MHskenepHas rpaduka

HanMeHOBAHHE PA3IENoB  TeM Coneprkaane yqeOHOTO MaTepHaia, MpakKTHIeCcKre 1 rpapudeckue paboTel, O0bem gacoB YpoBeHb
caMocTosATeNIbHas paboTa 00yJaroumxcs. OCBOEHUS
BCEro B TOM
qrcie
MPaKTHY.
MOJrOTOBKU
1 2 3 4
Paznen 1. I'eomeTpuyeckoe yepueHne 32
Tema 1.1. ®opmarel uepTexkHbIX TUCTOB ['OCT 2.301-68. Tumsl u pazmepsl 1uHuM yepteska ['OCT 4
OCHOBHEBIE CBEIECHUA 110 2.303-68.
O(pOPMITEHHIO YePTEKEH dopwma, copepxanue 1 pazmepsl rpad ocHosHo# Haamucn OCT 2.104-68. 6 6 2
HpaKTI/I‘IE‘,CKoe 3ansaTHe Ne 1 - BeraepunBaHue THHAN depTexa mo o0pasiy. BreimonHenne 2
OCHOBHOM HAINMUCH YepTexkKa.
Tema 1.2. pudter geptéxapie. KoncTpykunu OykB u mudp. [IpaBuna BeimomHeHUs OYKB, U, 1
YepTexHblit LIpuT 1 HaJAMucei.
BBINIOJIHCHHC HAMHUCEH Ha [pakTuyeckoe 3ausitue Ne 2 - BeinonHenue OykB, LUdp U HaAIMKUCEH YepTEKHBIM MIpH(TOM 1 4 4 2
HCpTeKaAx I'padmaeckast pabota Ne 1 — BrinonHeHHE TUTYJIBHOTO JHCTa aIbOOMa TpahuuecKux padoT 5
YEPTEKHBIM MIPUPTOM.
CamocrosrenbHas padora Ne 1 — OkonuarensHoe odopmiieHre rpadudeckoit padotsr Nel 6
Tema 1.3. INpaBuna HaHeceHHs pa3MepoB Ha yeprexkax mo I'OCT 2.307-68.
OCHOBHBIE TIPaBHIIa HAHECEHHS - 2 2 2
pa3MepOB Ha YepTeRaxX Ipaktuyeckoe 3anstie Ne 3 - Hanecenue pa3MepoB Ha yepTexax JeTajen.
Tema 1.4. ComnpsikeHus, IPUMEHSIEMbIE B KOHTYpax JeTajel. BHelHee 1 BHyTPEHHEE CONPSIKEHHE.
I'eomeTpudecKkne MOCTPOCHHUS 1 YkI0H 1 KOHYCHOCTh. O003HaUeHre Ha uepTexax. [locTpoeHre yKkIoHa MO 3aJaHHON 4 2
IIPUEMBI BRIICPIHBAHNA BenuunHe. [TocTpoeHne npoKkaTHOTo MpoduiIs ¢ NPUMEHEHHUEM MOCTPOSHHUSI 1 0003HAUCHHUS
KOHTYpOB TEXHUECKUX YKJIOHA M1 KOHYCHOCTH.
netanei IIpaxkTndeckoe 3ansaTue Ne 4 - JleneHue okpy>XHOCTH Ha paBHbIe yacTH. I[locTpoeHue u 2
00BO/IKA JIEKAIBHBIX KPHUBBIX.
I'padmueckast pabora Ne 2 - UepTéx netanu ¢ NpUMEHEHNEM JIeTIeHHUsI OKPYXKHOCTH Ha 2 6 6 2
paBHBIE YaCTH.
I'padmueckast pabora Ne 3 - BerdepunBaHue KOHTypa AETaH C TOCTPOSHHEM CONPSHKEHUH 2
CamocrosrenbHas padota Ne 2- OkoHUaTeIpHOE 0opMIIeHHE Tpaddeckoil paboTsl Ne 2 4
CamocrosrensHas padora Ne 3- OxkoHuaTenpHOE oopmiieHre rpaduueckoi padotsr Ne 3
Pasznean 2. TMpoexuuoHHoe YepyenHue 58
Tema 2.1. Mertop! mpoennpoBanus (LIeHTpaibHasl, aKCOHOMETPHYECKasi M IIPSIMOYT OJIbHBIE TTPOEKIINH).
[poenmposanue ToUKH. [IpoenpoBaHye TOUKHM HA JIBE M TPH IUIOCKOCTH Ipoekuunii. O003HauYeHNe TIIOCKOCTeN 5 4 4 2
KomnexceHbiit yeprex Toukn MIPOEKIIMIA, Ocel MPOeKUUH U NpoeKuil Touku. Pacronoxenue npoekuuii Touek Ha
KOMIUIEKCHOM 4epTexe. KoopiuHaThl TOUKH.




HpaKTI/I‘{eCKI/Ie 3aHaTus Ne 5 - HOCTpOCHI/Ie HarjsiaHoro I/I306pa)KCHI/I$I U KOMIIJICKCHOTI'O
JCPTCIKA TOYKH

Tema 2.2
IIpoeunpoBanue oTpeska
MPSMON JTUHUU

HpOGL[PIpOBaHI/Ie OTpE3Ka HpHMOﬁ Ha ABEC, TPpU IJIOCKOCTU HpOGKHHﬁ. Pacnonoxenue OTpE3Ka
HpHMOﬁ OTHOCHUTEIBHO MIOCKOCTEH HpOGKHI/Iﬁ (HpHMI)Ie OGIIICFO 1 4aCTHOI'O HOJ'IO)KGHI/IH).
OTHOCHUTEILHOE TOJIOKEHUE ABYX IIPAMBIX.

[paxtraeckoe 3ansTHe Ne 6 - TlocTpoeHNe KOMIUIEKCHBIX YepTEKEH MPOESKINN OTpe3Ka
MIPSIMOM.

CamocrostenbHas padota Ne 4 — [TonroToBka K NpakTHYeCKOMY 3aHITHIO Ne 6

1

2

Tema 2.3.
IIpoenupoBanue MIOCKOCTA

N300pakeHne MIOCKOCTH Ha KOMIUIEKCHOM 4epTtexe. [Inockoctn yposus. [Ipoenunpyromniue
miockocTy. IIpoekiu Touek U MpsMbIX, pacloyIOKEHHbBIX Ha MIIOCKOCTU. B3anMHoe
pacnosioxxenue miockocre. Ilpsimble, mapannenbHble m1ockocTu. Ilepeceuenne npsiMou ¢
IJI0CKOCTBhIO. Ilepecedenne nIockocTei.

IIpaxkTnyeckoe 3ansaTHe Ne 7 - PemieHue 3aay Ha HOCTPOEHUE IPOEKLIUH TNIOCKOCTEH,
3aJaHHBIX TEOMETPHICCKUMHU (PUTYyPaAMH.

CamocrosrensHas padota Ne 5 — OxonuarensHOe oopmienue [13 Ne 7

Tema 2.4.
IIpoenupoBanue
TEOMETPUYECKHX Tell

[IpoeunpoBaHue reoMeTpUYECKUX Tesl (MPU3MBI, MUPaMUIBI, LIIHHIpPA, KOHYca, miapa U
TOpa) Ha TPH IUIOCKOCTH NPOCKUHWH, ¢ MOJPOOHBIM aHAJIW30M MPOEKIHH HX 3JIEMECHTOB
(BepmmH, pebep, rpaHell, oceli u oOpasyromux). I[locTpoeHHe TPOEKIHMHA TOYEK,
NPHHAUISKANIUX X OOKOBBIM MOBEPXHOCTSIM.

[Mpaktuyeckoe 3ansarie Ne 8- ITocTpoeHHe KOMILIEKCHBIX YePTEXKE reOMETPUUECKHX TEJ C
HaXO0’KJCHUEM MPOEKLUi ToueK, IpUHAIeKAIUX UX OOKOBOH TOBEPXHOCTH.

I'padmaeckast pabota Ne 4 - KoMmIurekCHbIE 4YepTEXH TEOMETPUIECKUX TN C HAXOXKICHHEM
MIPOEKINH TOYEK, TPUHAAISIKAIINUX UX OOKOBOM IOBEPXHOCTH.

CamocrosrtenbHas padota Ne 6 — OkoHuaresbHOe opopmiieHHe rpaduyeckoit padoTsr Ne 4

Tema 2.5
AKCOHOMETPHYECKHUE MPOEKIIUH

OO0uiue MoHsATHS 00 AKCOHOMETPUYECKUX MPOEKLUIX. BHUIbI aKCOHOMETPUYECKUX MPOCKIIUH.
AxcoHOMeTpHueckiue  ocu.  llokazatenn — HCKaKEHHS. W3omerpus.  Jumerpus.
AKCOHOMETPHYECKHE MPOCKIUH IUIOCKUX (PUTYP U TEOMETPUYECKHUX TEll.

Ipaktuueckoe 3austue Ne 9 - M300paxkeHue WIOCKUX GUTYP U TEOMETPUICCKHUX TE B
AKCOHOMETPHUYECKUX MPOCKITUSIX.

Tema 2.6
CedeHne reOMeTpU4ecKuX Tel
IIOCKOCTSIMH

Ionsarue o ceyennu. CeueHre reoMeTpUYECKHX Tel mIockocTsaMu. [Toctpoenue
HaTypaJibHOH BelMunHbl GUryps! ceuenus. [loctpoeHne pa3BepTok nmoBepxHOCTEi
YCEUYEHHBIX TEJ: MPU3MBI, HIWIHHAPA, TUPaMUAbI U KoHyca. M300pakeHne yceu€HHBIX
TCOMETPUYECKUX TEJl B AKCOHOMETPUYECKUX IPOCKLHUAX.

I'padmueckast pabora Ne 5 - KoMIuiekcHbIe 4YepTEXH YCEUEHHOTO MHOTOTPaHHHUKA MITH
YCEUEHHOI0 TeJla BpallleHUsl; pa3BepTKa OBEPXHOCTH TEJa; AaKCOHOMETPHUSI YCEUEHHOr 0 Tena

CamocrosrenbHas padora Ne 7 — Ha ocHoBanuM rpaduueckoil paboTsr No 5 BBIIOIHUTE
Pa3BEPTKY U CKIEUTh MOJEIb YCEUEHHOTO FT€OMETPUUECKOTO Tea.

Tema 2.7
[Ipoexuuu Mmoaeneit

BBI60p IOJIOXKCHUA MOACIN I Ooitee HariiigHoro €¢ 1/1306pa>1<eH1451. HOCTpOGHI/Ie
KOMILJICKCHOT'O YepPTEC)Ka MOACIIH. Pa3Burne MPaKTUICCKUX HABBIKOB I/I306pa)KGHI/IS{ MOACIN B
OPTOTOHAJIBHBIX U aKCOHOMETPHUUICCKUX IMMPOCKIUAX.
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[Mpaktryeckoe 3anstie Ne 10 -BrinonHeHne KOMIIJIEKCHOTO YepTexka 10 HarJIAJHOMY
n300paKEHUI0 MOZENHN U €€ aKCOHOMETPHIECKON TTPOSKINN

[paktryeckoe 3ansarie Ne 11 -[ToctpoeHue TpeThbeil MPOEKIMU MOJIENN IO JIBYM JTaHHBIM U
e aKCOHOMETPUUECKON MPOEKIUU

I'padmueckas padora Ne 6 - [TocTpoeHre KOMITIEKCHOTO YepTeka M aKCOHOMETPHYECKON
IPOCKIIMI MOJCIIH.

CamocrosrenpHas pabota Ne 8 — OxonuarensHOe oopmieHne rpaduaeckoit padbotel Ne 6

Tema 2.8

TexHU4YeCKOEe PUCOBAHUE U
3JIEMEHTHI TEXHHYECKOTO
KOHCTPYUPOBaHUS

Texuuuaeckuii pucyHok. Haznauenne. OTiandane TEXHIIECKOTO PUCYHKA OT YepTexa,
BBIITOJTHEHHOTO B aKCOHOMETPUYECKOH NMPOEKIMU. 3aBUCUMOCTh HaIIAJHOCTH TEXHHYECKOTO
pPHCYHKa OT BEIOOpa aKkCOHOMETpHUIecKuX ocelt [Ipunanne pucyHKy penbedHOCTH
(ITPUXOBKOK).

IIpaBuia BBINONHEHNs] TEXHUYECKOTO PUCYHKA.

I'padpmueckas padota Ne 7 - TexHudeckne pUCyHKH T€OMETPHUYESCKUX TEI M MOJIeIeit

w

2

Paznean 3.

MaHIHHOCTpOl/ITeJ'[LHOC YepUcHUue

78

Tema 3.1.
OCHOBHEBIE MOJIOKEHHS

ManyHOCTPOUTENbHBIM 4YEpTeK, €ro Ha3HaueHue. BiMsHue CcTaHIapTOB Ha KayecTBO
MAaIIMHOCTPOUTEIbHOM MPOTyKIMU. 3aBUCUMOCTh KadecTBa M3ZENHUs OT KadecTBa depTerka.
0630p cranaaproB ECKJI. O030p pa3HOBUIHOCTEH COBPEMEHHBIX YepTekeil. O3HAKOMIICHHE
C COBPEMEHHBIMH TEH/ICHINSIMH aBTOMATH3aIIMN U MEXaHU3aIUN YePTEKHO-TpaQUIecKux n
MIPOEKTHO-KOHCTPYKTOPCKHUX padoT.

Tema 3.2.
W300pakeHuss — BUJIBI,
paspesbl, CeueHHsI

Buapl: Ha3HaueHUe, pacrosiokeHne 1 0003HaueHHE OCHOBHBIX, MECTHBIX M JOIOJHUTEIbHBIX
BUI0B. Pa3pesbl: TOpH30HTANBHBIH, BEPTHKAIBbHBIN ((DpOHTANIBHBIE U TPOQUIIBHBIE) U
HarJIOHHBIH. CIOKHBIE pa3pe3bl (CTyNeHYaTble U JoMaHble). JIMHnN cedeHus, 0003HaYeHUs 1
Haanucu. Pacnionoxxenue paspe3oB. MecTHble pa3pesbl. CoelnHEHNE TIONIOBUHEI BHJIA C
IIOJIOBUHOM pa3pe3a. CeueHns BEIHECEHHBIE U HAaJOXKEHHBIE. Pacmonoxenne ceueHUi.
O06o3nHauenus u Haxnucu. I'paduueckoe 0603HaUEHHE MaTEpHUalIOB B cE€UeHNH. BrIHOCHBIE
3JIEMEHTBHI, UX OTIpeJieNieHue U cojiepkanue. [[puMeHeHne BEIHOCHBIX 3JIEMEHTOB.
Pacnonoxenne u 0003HadeHNE BEIHOCHBIX 3JIEMEHTOB. Y CJIIOBHOCTH U YIPOIIEHHs. YacTHbIE
n300paKeHHs] CHMMETPHUYHBIX BUIOB, Pa3pe30B U cedeHUH. Pa3pessl uepe3 TOHKHE CTeHKH,
pebpa, cnuiibl ¥ T.11. Pa3pesbl JUIMHHBIX peaMeToB. M300pakeHus puduieHus 1 T.1.

[Mpaktuyeckoe 3anstie Ne 12 — [To AByM HaHHBIM BHJIaM HOCTPOUTBH TPETHUIl U BBIIIOJIHUTh
COeMHEHHUE MOJIOBUHBI BU/IA C TIOJIOBUHOH pa3pesa.

I'padmueckast pabora Ne 8 — [1o AByM JaHHBIM BU/IaM ITOCTPOUTH TPETHH U BBIIIOJIHUTD
HEO0OXOIUMBIIA TIPOCTOH paspe3

I'padpuueckas padora Ne 9 — BrimonHeHne yepTeke geTaiel, coepKamnux HeoOX0IUMbIe
CJIO’KHBIE Pa3pe3sl

I'paduueckas padora Ne 10 - BeinonHeHHe YepTexkei qeTaseii, CoaepiKainx HeoOX0UMbIe
BBIHECEHHBIE CEUEHUS

CamocrosrenbHas padora Ne 9 - Pabora ¢ yueOHMKOM. [IoATOTOBUTECS K JUKTAHTY 11O TEME
«300paxkeHns: BUABI, Pa3pe3bl, CCUCHUS»

CamocrostenbHast padota Ne 10 — OxoHuatensHoe opopmieHue rpaduueckoit pabotst Ne 8
CamocrosrenbHas padora Ne 11 - OxonuatensHoe opopmienue rpaduaeckoit padborsr Ne 9
CamocrosrenbHast padota Ne 12 - OxonuatesbpHoe ohopmieHue rpaduueckoii padotsr Ne 10
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Tema 3.3.
Pe3n0a, pe3rOoBBIe M3AETHS

OcHoBHbIe THTBI pe3b0. [Ipodmmm pe3nObl. YciaoBHOe m300pakeHue pe3bObl. Hapesanwe
pe3bOBI: cOeru, Hemopesbl, MPoTouky, (acku. OO03HAUYEHHE CTaHAAPTHBIX M CHELUATbHBIX
pe3b0, JIEBOH U MHOT03aXOAHBIX pe3b0. V300paxkeHne CTaHIapTHBIX pe3b0OBBIX KPEIEeKHBIX
Jeraneil mo mx jaeiictBuTenbHBIM pasMepam corsacHo ['OCTy (60onThl MINMIIBKH, TalKy,
11aii0bI U 1p.). YciioBHBIE 0003HAYCHUS CTAHAAPTHBIX PE3b00BBIX KPETIEKHBIX ACTaICH.

[Mpaktryeckoe 3anstie Ne 13 - M3o0paxxeHue u o6o3HaueHue pe3nd. O0o3HaYeHUE
CTaHAAPTHBIX KPEHEKHBIX JIeTalel ¢ pe3bOoil.
I'padmueckast pabora No 11 - Ueprerxu cTaHIapTHBIX Pe3bOOBBIX AeTalei

CamocrosarenpHas padota Ne 13 — PaboTa ¢ yueOHIKOM. [ToATOTOBHUTECS K TECTY IO TEMe
«Pe3pbay
CamocrosrenbHas padota Ne 14 - OxkoHuatenbHOe odopmiicHHe rpadrueckoi padotsl Nel 1

Tema 3.4.
OCKU3EI U pabovre YePTeKHN
neTanen

dopma neranu U ee dnmeMeHTH. ['paduueckas m TekcToBas 4acTh uepreka. [loHsTHE O
KOHCTPYKTUBHBIX ¥  TeXHOJOrmdeckux 0Oazax. CrnocoObl HaHeCeHUs  pPa3MeEpoB.
W3mepurensHeli MHCTpyMeHT. HaHeceHne Ha ueprexe OO0O3HAYECHHH IIEPOXOBATOCTH
noBepxHoctel. [loraTne o gomyckax u mocagkax. O0o3HauCHNE HA YEpPTEk,ax MOKPBHITHHA U
TepMHUUYECKOM 00paboTku, Marepuana, NPUMEHSIEMOTO JUIA W3TOTOBJICHUS JIETalleH.
Hasnauenne sckm3a m pabouero deprexa. TpeOGoBaHust kK HuM. IIpaBuia BBITOTHEHUS
acku3a. O3HaKOMIICHHE C TEXHHUECKUMU TpeOOBaHUAMHE K pabounm ueptexam [OCT 2.316—
68. Tlopsimok cocraBleHMsl YepTeka JEeTalmd IO AaHHBIM ee 3cku3a. Bribop Mmacmira0a,
(opMaTa M KOMIIOHOBKH YEPTEKa.
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IIpaktudeckoe 3anstue Ne 14 - BpImosHeHHE 3CKHU30B U pa00vMX YepTeKEH neraneit
pa3IHIHOM cI0XHOCTH. UTeHne pabodnx 4epTeKei.

I'paduueckas padora Ne 12 - BeimonHeHIE 3CKH3a TN ¢ Pe3b00i C MPIMEHEHHEM
CeUeHHUs

I'padmueckas padora Ne 13 - BrimosHenne pabodero yeprexka npy>KUHbI

Tema 3.5
Pa3zbeMHbIe U HEpa3bEMHbBIE
coeqUHEHUs AeTaneil

Bunsl pa3s€MHBIX coeqrHeHNH. Pe3p00BEIe, MIMOHOYHBIE, 3y0UaThie (IILTHIIEBEIC),

mTu() TOBBIC COSTUHEHUS IEeTalICH, MX Ha3HAUCHKE, YCIIOBUS BBINOJIHEHUs. [IepBOHaYaIbHbIC
CBeZICHUS 110 0O(hOPMIICHHUIO 3JIEMEHTOB COOPOYHBIX YepTekel (00BOIKa KOHTYPOB
COTIPUKACAIOINXCS JIETaJleH, IITPUXOBKA Pa3pe30B H CCUCHUI, H300paKCHHE 3a30POB).
N3o0pakeHne KpenexHbIX IeTanel ¢ pe3p00i Mo yCIOBHBIM COOTHOIIEHHSIM B 3aBUCUMOCTH
OT HapY>KHOTO AHAaMeTpa pe3bObl. YIIPOIICHHBIE H YCIOBHBIC H300paKEHHS COSTHHEHHH
kpenéxapiMu getaasiMu TOCT 2.315-68. COopodHbIe YepTeKH Hepa3beMHBIX COSTMHECHHMH.

[paktnaeckoe 3ansTie Ne 15 - UreHne yepTekell pa3beMHBIX H HEPa3beMHBIX COCIHMHCHHH
JeTalIe.

I'padmueckast pabora Ne 14 - YnpouieHHble H300pakeHHs1 pe3b00BBIX COSTMHEHHH IeTale
(OonTOM, BHHTOM, IITHIIBEKO¥)

I'padmueckas pabora Ne 15 - YUepTex CBAPHOTO COCTUHEHUS IeTaleH

CamocrosrenbsHas padora Ne 15 - OxoHuarensHoe opopmiieHue rpaduueckoit padbotst Ne 14

Tema 3.6

OO011ue cBeicHNs 00 U3ACTUAX U
COCTaBJICHUH COOPOYHBIX
yepTexkeit

KommiekT KOHCTpYKTOpCKoil mokymeHTarui. COOpOUHBIN 4epTek, ero Ha3HaueHNE,
coneprxanue. [locnenoBaTeI-HOCTH BEIIOIHEHUS cOOpoYHOro depTexa. Hanecenue
HOMEpOB NO3UIMHI Ha cOOpodHOM uepTexe. [lopsaok cOopkn 1 pazoopKH COOPOUHBIX
eauauil. Bei6op uucia nzodpaxennii. Beioop gopmara. Pazmepsl Ha cOOPOUHBIX UepTekKax.
[ITprxoBKa Ha pa3pe3ax U CEUCHHUAX. YTPOIICHHUS, IPIMEHsIEeMbIE Ha COOPOUHBIX YepTeKax.
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Ha3znauenue cneunq)m(aunﬁ, NOPAAOK UX 3all0JIHCHUSA. OcHoBHas HaJIMMCh HA TCKCTOBBIX
JOKYMEHTaX.

[Mpaktnyeckoe 3ansTie Nel6-Hanecenne HoMepoB Mo3uIuii Ha COOPOYHOM YEpPTEKE.
3amnosHeHue crienupuKanuu

I'paduueckast pabota Nel6 - COOpOUHBI UepTekK U crieluUKaIMs H3AeNUs CpeaHeit
CIO’KHOCTHU

CamocrostenbHas padora Ne 16 - CocTaBuTh crienupUKanuo 1o cOOpOUHOMY YEPTEKY

Tema 3.7

YreHnue u AeTadupoBaHUE
cOOPOYHBIX YepTeKeH

Hasnauenue naHHOM cOopouHO# enuHuubl. Pabora cOopounoit eamHuubl. KonmuectBo
Jeranei, BXoAAmMX B cOOpouHyl eauHHIy. KoJMuecTBO CTaHIApTHBIX JAeTajei.
l'abGaputHble,  YCTAaHOBOYHBIC,  IPUCOCIAWHHUTENBHBIE W  MOHT@)XHBIC  Pa3MEpBI.
[ocnemoBarenbHOCTE pa3bopku W COOPKH COOPOYHOW  EINMHHMITHL HeranupoBanue
cOopodyHOTO UepTexa (BBHINOJIHEHHE pPabOYMX dYepTeKeH OTHEeNbHBIX HeTajiei). YBs3Ka
COIIPATAEMBIX pa3MEpOB.

[paktraeckoe 3amsaTue Ne 17 - YreHne cOOpPOIHBIX YepPTEKEH.
I'padpuueckas padora Ne 17 - Pa3paboTka depTexeil (IeTanupoBaHHE) — BBITIOJIHCHUC
yepTexell fetanei no cOOpoOUYHOMY YepTexKy U3Jeusl.

CamocrostensHast padota Ne 17 - OxonuaTenbHoe oopmiieHue rpaduueckoid padotsr Ne 17

Paznen 4

‘IepTemn H CXE€MBbI IO CNICHAJIBHOCTH

14

Tewma 4.1
UepTtexu U cXxeMbl

Oomrme ceneHus o cxemax. HazHaueHue cxeM. Turrel u BUIB cxeM. [IpaBwiia BEITIOTHEHUS
cxeM. KuneMaTiueckue cxeMbl. Y CIIOBHbIC 0003HAYCHHUSI OCHOBHBIX 3JICMCHTOB.
N300pakeHUs] TEXHOJOTUIECKOTO 000PYIOBaHMSI Ha TEXHOJIOTHUECKUX cXeMaX. UTeHue
TEXHOJIOTHIECKHX CXEM M TEXHOJIOTHUECKOW JTOKYMEHTAINH 110 MPO(UIIO CIICIIATHbHOCTH

[MpakTrdeckoe 3anHsATHE Ne 18 - BeimonHeHNe 1 YTEHHE Pa3IMIHBIX CXEM
I'paduueckast pabota Ne 18 - BoruepunBaHue ruipaBinveckoii (IHEBMAaTHIECKOM) CXEMBbI
I'paduueckas padora Ne 19 - BeraepunBaHre TEXHOJIOTHICCKOM CXEMEL.

NN

CamocrosrenbHas padota Ne 18 - OkoHuaTenpHOE 0popMIIeHHE Tpadudeckoi paboTsl Ne 19

2

Paznen 5

KomnbloTrepnas rpaguxa

34

Tema 5.1

O6mue ceenennst o KOMITAC-
I'PADUK. Pabora ¢
I/IHCprMeHTa.HI)HI)IMI/I
IMaHCJIAMHU

3anaun, pemaemsle cucteMoiit KOMITAC-I'PA®UK. OcHoBHBIE 37IeMEHTHI HHTepdetica:
IJIaBHOE MEHIO, CTaHAApTHasl MTaHeIb, TaHeIb TEKYIIET0 COCTOSHUS M CTPOKA COOOIEHHH.
YBenu4yeHne u yMeHbIIeHHe MaciTaba n3o00paxeHus. 3amyck 1 OTMEHa KOMaH
HWHCTPYMEHTAJIBHBIX aHEJeH: TeOMeTPHsl, HaHEIH CIENHATbHOTO YIIPaBICHUS U aHETH
cBolicTB. PaboTa ¢ pacmmpeHHbIMU TaHesIMKA KoMaH. BBox naHHBIX B Touist Ha [Tanenn
CBOWCTB.

Ipakruueckoe 3austue Ne 19 - Pabota ¢ manespio ['eomerpust, ¢ [TaHeNbr0 CHEUATBHOTO
ynpasJieHusi, [laHenab0 CBOMCTB.

Tema 5.2

Hcnonp30BaHuE MPUBSI30K U
cerku. Mcnonp3oBanue
BCIIOMOTATEIbHBIX TOCTPOCHHN.

I'mobGanbHble 1 JIOKaIbHBIE IPUBA3KH. OTIINYNeE III00aTbHBIX MIPUBA30K OT JIOKAJIbHBIX.
KnaBuatypHsele npussasku. Mcnonb30BaHue NpsiMOYTroiabHON U U30METPUUECKOM ceTKU. BBoA
BCIIOMOTATENbHBIX MPSIMBIX C Pa3IMYHBIMH CBOMCTBAMM: YepE3 ABE TOUKH, YEPE3 TOUKY MO/
33JJaHHBIM YTJIOM K TOPU30HTAIU, IPSIMOI], MapajyIeIbHON APYroi NpsIMOM MU OTPE3KY.

[paktrueckoe 3anstie Ne 20 - Hcmonp3oBaHue TTI00ATBHBIX U JIOKATBHBIX PUBSI30K.
[HocTpoenue BcioMoraTelbHOM MPSMOI.
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Tema 5.3
Brinenenre 00bLEKTOB.
IIpocTanoBka pa3mepos.

Brinenenne n ynanenue oo0bextoB. OTMeHa BbleneHus. Beigenenue rpynmis 00beKTOB
koMangamu Pamxoii u IlpexxHuil cnucok, komaHaoi Beinenurs cexyueit paMkoi, Beiienurs
cekyuei somaHoi. Y panenue o6bekToB. [IpocTaHOBKA pa3sMepoB: JUAMETPalbHBIX,
YIJIOBBIX, IPOCTHIX JIMHEHHBIX pa3MepoB, TUHEHHBIX pa3MEpOB € 3aJaHUEM MapaMeTpPOB.
JIuneitHble pa3Mepshl ¢ yIpaBIeHUEM pa3MEpHON HaANKChI0. BBOM yriioBbIX, AMaMeTpaIbHbIX
U paauaibHbEIX pa3MepoB. YIIpaBiIeHHUE pa3MEepPHOM HAANUCHIO IPH IPOCTAHOBKE pa3MepoB.

Ipaktuueckoe 3ansTue Ne 21 - BeieneHrue 00bEKTOB MBIIIBI0. OTMEHA BBIICICHUS.
IIpocTanoBka pa3mMepoB. YipaBiieHHE pa3MEepHON HAAIHUCHIO.

CamocrosarenbHas padota Ne 19- [TocTpoeHne uepTexa neTain ¢ MPOCTAHOBKOM Beex
Pa3HOBHIHOCTEH pa3MepoB.

Tema 5.4

[Moctpoenue dpacok n
ckpyrnenuii. Konuposanue
00BexToB. CHUMMeTpHUs

[TocTpoeHue dacok no KaTeTy u yriry, o JByM KaTeTam, ¢ ycedeHHEeM OOBEKTOB
[octpoenne ckpyraennii. [loctpoenue conpspkeHU ¢ mOMOIBI0 KoMaHAbl CKpyTIICHHE.
PenaktupoBaHne 0OBEKTOB ITyTEM M3MEHEHHMS MX MapameTpoB. KomupoBaHue 0ObEKTOB 110
OKPYXXHOCTH, BIOJIb KpUBOH, 10 ceTke. [1onHas n yacTuuHasi CAMMETPHS OOBEKTOB.
Co3raHne BCIIOMOraTesIbHOM ocu cuMMeTpu. ITocTpoeHne 3epKajIbHOTO H300paskeHHUSI.

OGTEKTOB. [Mpaktryeckoe 3anatie Ne 22 - IlocTpoeHne TUIOBOTO YepTexa aeranu [lnactuna.
CamocrostensHas padora Ne 20 - TlocTpoeHue uyepTeska JETaIN ¢ UCIOIb30BaHNEM (DacoK U
CHMMETpPHHU.
Tema 5.5 Buns! Texymero nokymenra. Vcrons3oBanue BUIOB. [lepekiroueHne MeXay BUIAMH.

Hcnons3oBanne BUIOB.
Vceuenue u BbIpABHHMBAHUC

00BEKTOB, OUMCTKA 00JIaCTEM.

W3menenns mapametpoB Buaa. IlepeMenieane BUAOB 1 KOMIOHOBKA yepTexa. [Ipocroe
ycedeHue 00beKTOB. Y ceueHne 00bEKTOB 110 IBYM YKa3aHHBIM TOUKaM. BelpaBHUBaHNE
00BekTOB 10 rpaHuLe. HenpeprIBHBIH BBOJ 00beKTOB. OurcTKa o0nacTeil yka3aHueM
3aMKHYTOH 001acTH.

[paktuyeckoe 3ansatie Ne 23 - Ympasienue Bunamu. [lepemenienue BUI0B 1 KOMIIOHOBKA
yepTeka. [locTpoeHne uepTexel TeN BpalleHuUsI.

Tema 5.6

IToBoporT, neopmanus u
MacmTabupoBaHue 0OHEKTOB.
ITpuxoBKka obmacTew.

IToBopoT 00BEKTOB 1O 0a30BOI1 TOUKE, 3a1aHKNEM yriia moBopoTa. [ledopmanust 00beKTOB
IIOBOPOTOM, 3a/laHHEM BEJINYMHBI CABUTa, 3a7JaHHEM 0a30BOM ToukH. MacitabupoBaHnue
o0bekToB. BBox kpuBoii besne. [locTpoeHne nekanbHBIX KPUBBIX IIPH MHOMOIIN KOMaHIbI
Kpugas besne. lITpuxoBka obmacteii ¢ moctpoeHneM odnactu mrpuxoBku. [lITpuxoBka

obmnactel py4HbIM pHCOBAHHEM TPAHMUIL

[Mpaktnyeckoe 3ansaTHe Ne 24 - [ToBopot u nedopmarms oobexToB. [TocTpoeHue TMHIN
pa3psiBa npu oMoy koMauael Kpusas besse. LllTpuxoBka obmacTei.

CamocrosrenpHas padota Ne 21 - [Toctpoenne ueptexa neramu «I1ladmom»

Tema 5.7
BBoj reomeTpudeckux 00BEKTOB
# 0003HaYEHHIT

BBO,I[ TEXHOJIOTHYECKUX 0003HAUCHHMIH: JOITYCKOB (l)OpMLI 1 PpaCIIOJIOKCHUSL HOBerHOCTeﬁ,
OTKJIOHCHUH HOBerHOCTeﬁ, 0003HaucHUE 633, mepoxoBaTOCTh NOBEPXHOCTH, Jlnann
BBIHOCKH JJIA: 0003HaYCHUS paanycos, 0003HaYEHHUS CBAPHBIX HIBOB.

[paktrdeckoe 3ansTue Ne 25 — BBoj TexHONMOrHUECKUX 0003HaYeHN. BBOT 0003HAUCHUS
Ha JIMTHUU-BBIHOCKE. BBOI 0003HaYEHNI TO3ULIMIA.

CamocrosrenbHas padora Ne 22 - TloctpoeHue ueprexa aeranu «Bamy

Tema 5.8

BrimonHeHue H300pakeHus
TEXHOJIOTHYECKOTO
obopynoBaHus U

Menemxkep oubaroTek. Ynpasienue oudarnorekamu. CriocoObl BCTABKY BHEIITHUX
(parMeHTOB. DJIeMEHTHI CXeM. BBITIOTHEHHE TEXHOJIOTHYSCKUX CXEM.

[MpakTryeckoe 3ansTie Ne 26 - Mcnonap30BaHne KOHCTPYKTOPCKOW OMOIMOTEKH.
Hcnonp3oBaHne BHENIHUX M JOKIBHBIX ()parMeHTOB. CII0cOOBI BCTAaBKN BHEIITHUX
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TEXHOJIOTHYCCKUX CXCM.

¢dparmenTos. TexHomornueckas cxema.
[paktnaeckoe 3ansaTHe Ne 27 - Vcmonb3oBaHNE KOHCTPYKTOPCKOH OMOIHOTEKH.
Hcnonp30BaHne BHENIHUX U JIOKAJIBHBIX (pparMeHToB. Crioco0bl BCTaBKH BHEITHUX
¢parmenToB. TexHoJIOTHUECKASI CXEMA

Bcero

216

144
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3. VCJIOBUSI PEAJIM3AIIAM PABOYEN ITPOrPAMMBI YYEBHOM
TACIATLITAHBI

3.1. TpeGoBaHusi K MUHUMAJIbHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecnedyeHu o

st ocBoeHMsI pabodveld MporpamMmbl yueOHOH auciUIuiMHbBl WHXeHepHas rpaduka

uMeeTcsl ydeOHbI KaOMHET MHKEHEPHOHU rpaduku
O06opynoBaHue yueOHOro KabuHeTa U pabovynx MecT KaOMHETA: TI0 KOJUYECTBY YUaIIHXCs.

e pabouue CTOJIBI U CTYJIbS JJIsl O0YYarOIIUXCs;
ayJIMTOpHas J0cKa 3-€X 3JIeMEHTHas,
4epTEKHBIC HHCTPYMEHTHI [T paOOThI HA ayAUTOPHOU JTOCKE;
MMOCTOSIHHBIC CTEH/IbI; CMCHHBIE CTCH/IBI,
MaKeThl, IJIaKaThl, MOJIEIH, HAOOpHI AeTanei;
CIPaBOYHO-HOPMATHBHAS JIOKYMCHTAIINS,

TexHuYeCKUE CpeCcTBa OOYUCHHUS:
e mnpoekrop NecM230 X;
® SKpaH AJIEKTPOHHbBIA HACTEHHBIN;
® 3JIEKTPOHHBIC 00PA30BATEIbHBIC PECYPChI (TIPE3CHTAIIHN ),
e apromarusupoBanHoe padouee mecto IRU 112 (IRU (mono6mok IRU Office j232, mbirib
IRU 621M, knaBuatypa IRU 621M),

KOMITHIOTEPHI U KOMITBIOTEPHBIE CTOJIBI JJI1 00yUYarOIIUXCS;
e mporpammHoe obecrieuenue Kommac V16.

3.2. UudopmanuonHoe odecriedeHne 00y4eHus

OcHoBHbIe ucTOYHUKH (OUN):
OU1 WmxenepHas W KOMIBIOTepHas rpaduka: y4eOHMK M TPAKTUKYM JJIsI CPEIHEro
npodeccuoHalibHOro obpa3oBanus/ P.P. AmamoBa [m np.]; mom oOmel pegakuuen
C. A. JleonoBoii, H. B. ITmeanunoBoii. — Mocksa: M3marensctBo HOpaiit, 2019. — 246 ¢c. —
(ITpoeccronansnoe obpazoBanue). — ISBN 978-5-534-02971-0. — TekcT: »3neKTpOHHbIN //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/437053
ON2 Unxenepnas rpaduka: yueOnuk / I'.B. bynamxke, B.A. I'onuaposa, N.A. I'ymun, T.C.
MonokoBa. — MockBa: UHOPA-M, 2020. — 381 c. - ISBN 978-5-16-014817-5. - Tekcr:
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1078774
OU3 Yexmapes, A. A. YepueHue: yueOHHK Ui cpeaHero mpodeccuoHambHOro odopasoBanusi /
A. A. YekmapeB. — 2-e¢ m3a., mepepad. m jgon. — MockBa: M3marensctBo FOpaiit, 2020. -
275 c. - (ITpodeccuonanproe obpazosanue). - ISBN 978-5-534-09554-8. - TekcT: 31eKTPOHHBIH
/I Obpa3zoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/452343

JonmosnurtenbHbie ucrounnku (JAN):

JI11 Bacunenko, E. A. Texuuueckas rpaguka: yueoHuk / Bacunenko E. A., UekmapeB A. A. -
Mocksa: HUI] MHOPA-M, 2019. - 271 c. - ISBN 978-5-16-005145-1. - TekcT: 2JIeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/994459

JAN2 Bacunenko, E. A. COopHuUK 3agaHuil M0 TeXHUYECKOU Tpaduke: yuedHOe mocodue / E. A.
Bacunenko, A. A. YekmapeB. - MockBa: HUL[ MHOPA-M, 2019. - 392 c. - (Cpennee
npodeccuonansHoe odpaszoBanue). - ISBN 978-5-16-009402-1. - Tekcr: anekTponHsbid. - URL:
https://znanium.com/catalog/product/1006043
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HNurepuer-pecypcesi (U-P)

1. I'OCTet u crammaptel: caiit. - URL: http://standartgost.ru/g/ TOCT . - Tekcr:
3JIEKTPOHHBIN.

2. KOMIIAC 3D: caiir. - URL: http://kompas.ru . - TekcT: 3J1eKTPOHHBIIA.

3. Hayunas snexkrponnas 6ubnmoreka: Mnxenepnas rpadpuka. Kparkuit kypce: cair. - URL:
http:/rae.ru/monographs/67 . - TekcT: 371eKTPOHHBII.

4. Yepuenue: caiit. - URL: http://cherch.ru . - TekcT: 31eKTpOHHBIN.

5. DnekTpoHHas OubIuoTeuHas cucreMa Znanium.com: caiir. -URL: http://znanium.com .-

Tekc: aNeKTPOHHBIN.
6. DnekTpoHHas OuOnmoTeuHas cucrema IOpaiit: caiir. - URL: https://urait.ru/ .-Tekcr:
3JIEKTPOHHBIN.

3.3 YcaoBust peanu3zanuu paéoyeil nporpaMMsbl Y4eOHOH JMCUMILIUHBI JJIS
uuBaauaoB u jaun ¢ OB3

[Ipu peanmzamuu paboueil mporpaMmbl y49eOHOW IUCHUILTUHBI MmxeHepHas rpadwuka s
uHBanua0B 1 nun ¢ OB3 B eJMHOM MOTOKE CO CBEPCTHHKAMH, HE UMCIONIMMHU TaKHX OTpaHHUYCHHH,
HOPMAaTHBHBIN CPOK OCBOEHHS ITPOTPaMMBbI HE YBEITMYHNBAETCS.

Hns waBanmaoB u jun, ¢ OB3 oOyueHue mnpoBOauTCs ¢ Y4YETOM OCOOEHHOCTEH UX
NCcUX0(U3NIECKOTO Pa3BUTHS, UX WHANBUAYAITBHBIX BO3MOXKHOCTEH U COCTOSTHHS 37I0POBBSL.

[Ipu mzyuenum ydeOHOW nucruIuiiHBl MHkeHepHas rpaduka st wHBamuaoB u mun ¢ OB3
oOecreunBaeTcsi COOJIOJICHHUE CICIYIOIINUX TPEOOBaHMIA:

- OCyIIeCTBIIEHHE TIporiecca oOydeHus A uHBanuAoB u jun ¢ OB3 B ofHON ayauTOpru COBMECTHO C
00yYaroIuMHucs, He UMEIOIIMMHU OTPAaHUYCHHBIX BO3MOKHOCTEH 310pOBbSI;

- HHAMBHUyaJIbHOE KOHCYJIBTHPOBaHUE MHBANMUIO0B 1 jui ¢ OB3;

- TTOJIb30BaHUE HEOOXOIUMBIMU TEXHUYECKUMHU CPEJCTBAMH 00OyIeHUS;

- opranm3anuu pabouero Mecrta s HHBaIKMA0B U yinil ¢ OB3;

- obecrieueHNe TIEYATHHIMH W JJIEKTPOHHBIMH 00pa30BaTENBHBIMEU pecypcamu (y4eOHBbIE IOCOOWS,
MaTepuaibl Ui CaMOCTOSTENLHOW pa0OTHl M T.1.) B (opMaxX, aJalTHPOBAHHBIX K OTPAaHUYCHUSIM HX
3JI0POBBSI ¥ BOCTIPHUSITHSI HH)OPMAIIHH.

B 3aBuCHMMOCTH OT KOHKPETHOTO BHUJa OTpaHWUYEHUS 370pOBbs (HapylIeHHs ciyxa (TIyXue,
cabocbIIalnye), HapyIeHus 3peHus (Cliernble, CIa0OBUIAIINE), HAPYIICHUS OMOPHO-IBUIATEIBHOIO
amnmapara ¥ Jip.) o0ecrieqnBaeTcs COONIOIEHUE CIEAYIONINX O0INX TpeOOBaHMIA:

- obecrnievueHrs MHANBUTyaJIhHOTO PABHOMEPHOTO OCBelieHus Ha meHee 300 Jrokc;

- Qs BBINIOJNIHGHUA 3adaHuil wHBammaaMm u Jmn ¢ OB3 mpu HEoOXOAMMOCTH MPEAOCTaBISETCS
YBEJIMYNBAIOIIEE YCTPOHUCTRBO;

- 3aJaHMs IS TPAKTHYECKUX, JIAOOPATOPHBIX, CAMOCTOSTENFHBIX W HMHBIX Pa0OT O(OpMIISIOTCS
YBEJIMYEHHBIM MIPHPTOM;

- T0 JKEeNaHWI0 OOydJalomuMXcs TEKYIIMH W WTOTOBBIH KOHTPOJh 3HAHWUU IO y4eOHOW TUCIUILTHHE
MIPOBOJIUTCS B MMCHMEHHOM, YCTHOM WM WHOU yIOOHOM /1t HUX opme.

Peanuzarnus paboueit mporpaMMel yueOHOM quctuiuinHbl UHxeHepHas rpaduka odecrieunBaeTcs
Te[arOTMYECKMUMH KaJpaMu, HMEIOIIMMH BbICIIee 00pa3oBaHne, COOTBETCTBYIOIIEE MPODHITIO TaHHOU

IporpaMMbl U IpOIIEAIINMH 00yueHue o nmporpamme «MHkI03uBHOE 0Opa3oBanue B BY3e».
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHUSA YUYEBHOM

TACIATLITAHBI

KoHTpoJib M oueHKa pe3ylbTaTOB OCBOCHHUS Y4eOHOW IUCHMIUTMHBI MHXEeHepHas
rpaduka OCyIIECTBISICTCS MpEmojaBaTelieM B MPOIECCe MPOBEICHUS MPAKTUYCCKUX 3aHSATHM,
TECTUPOBAHUS, a TAK)KE BHIMOIHEHUS 00Y4aIOIIMMUCS HHAUBUAYAIbHBIX 3aJaHUM.

PesynbraTel 00y4yeHus
(ocBOEHHBIC YMEHHSI, yCBOCHHBIE

(-DOpMI)I N METOABI KOHTPOJISA U OUCHKH PE3YJIbTAaTOB

3HaHUs) 0bynenus
YMEHHS: Onenka BbeIMONHEHUs Trpadudeckord paborer Nel9 -
BBIMIONHATE ~ Tpaduyeckue n300pakeHus | BrruepunBaHNe TEXHOIOTHYECKON CXEMBI.
TEXHOJIOTHYECKOTO 00opynoBaHUs U | DKcnepTHasi OIeHKa BBIOTHEHHS MPAaKTHIeCKON paboTHI -
TEXHOJIOTHYECKHX CXeM B py4Hoil ¥ | TexHomormdeckass cxemMa C HCIOJIb30BAHHEM IIPOTPAMMEI
MAaIIMHHOM rpaduKe; Kommnac-rpagux
BBITIOJIHSATD KOMILICKCHBIC gyepTtexu | OleHKa BBIOTHEHUS rpaduieckoit paboTsl No4 -

TEOMETPUUYCCKUX Tl M MPOCKIHH TOYEK
JEeXKAMMX HA MX TOBEPXHOCTH B PYYHOU U
MaIIMHHOM rpaduke;

BBITIOJTHSATH 3CKU3bI, TEXHUYECKUE PUCYHKH 1 | OlleHKa  BBIMOJHEHUS Tpaduueckux  pabor Neo,
YEPTEeXKU ACTalel, UX 3IEMEHTOB, y310B B | No7 ,Ne8 NeQ Nol10,Nel1,Nel12,Nol13,Nel4 Nel5.

PYYHOH 1 MalMHHOU Tpaduke;

oQOopMIIITH TEXHOJIOTHYECKYIO u | OueHka BBHIMONHEHUS rpaduveckux  padboT Nel,
KOHCTPYKTOPCKYIO JOKYMEHTALIUIO B | No2,No3 Ne5.

COOTBETCTBUM C ACUCTBYIOIIEH HOPMATUBHO-
TEXHUYECKOM TOKYMEHTALUEMH;

YHUTATh YCPTEKH, TEXHOJIOTHUCCKHUE CXEMBI,
crier(UKAIMU U TEXHOJIOTHIECKYIO
JIOKYMEHTAITHIO 110 TIPOQHITIO
CHENHATBHOCTH;

OrneHka BHITTOTHEHUS Tpadraeckux padbot Nel6, Nel7.

3HATh:
3aKOHBI, METOJBl ¥ PUEMBI TPOEKIIHOHHOTO
YepUeHHUS;

Brinonaenue:
- mpakTHIeckux padbor Ne 4, 5, 6,7, 8,9, 10, 11, 12
- rpaduueckux padot Ne 4, 5, 6

KJIacChl TOYHOCTH M HX OO0O3HAUEeHHE Ha

Brimonnenne rpaduyeckux pador Ne 12, 13

4epTEKaAX;

IpaBuiIa odopmiteHus u YTEHUS | - YCTHBIN OIIpOC

KOHCTPYKTOPCKOH M TEXHOJOTUYECKOH | - BHIMOJIHEHHE BCeX rpadUuecKuX paboT U TEKCTOBBIX
JIOKyMEHTALUH; JIOKYMEHTOB

IpaBuiIa BBIIIOJIHEHHUS yepTexei,

TEXHUYCCKUX PHCYHKOB, 3CKHU30B H CXEM,
rCOMCTPUUCCKUE TIOCTPOCHUA U IIpaBUJIa
BbIYCPUUBAHUA TCXHUYCCKUX HeTaﬂeﬁ;

- TECTOBBIC MPAKTHUYCCKUE 3aTaHHs,
- BBIMOJTHEHHE TpaduiIeckux padoT

croco0bl  rpa)uvecKoro  MpencTaBlICHUS
TEXHOJIOTMUECKOI0 000opyIoBaHUs u
BBITIOJIHEHNSI TEXHOJIOTHYECKUX CXEM B
PYYHOH ¥ MalTUHHOM TrpaduKe;

- BBINOJIHEHKE rpadudeckux pador Ne 16, 18, 19

TEXHUKY U IIPUHLHUIIBI HAHECEHMSI Pa3MEPOB;

- TECTOBBIE IPAKTHUUYECKUE 3a/1aHHUs],
- BBINOJIHEHHE MPAKTHYECKHUX U Tpaduyeckux padbot

THIIBI n Ha3HA4YCHUC CHGLII/I(i)I/IKaI_II/If/'I,
IpaBuJia UX YTCHUA U COCTABJICHUS,

- BEITIOJIHEHHE Tpadudeckoit paboter Ne 16

TpeOOBaHMS TOCYAAPCTBEHHBIX CTAHIAPTOB
Envnoi CHCTEMBI KOHCTPYKTOPCKOM
nmokymenTaruu (ECKJ/I) u Enunoli cuctemst
texHonorundeckor Jokymentanuu (ECT/)

- YCTHBIN onpoc,

- TECTOBBIC ITPAKTUYCCKUC 3a/JlaHUA,

- OLICHKA BBITIOJIHEHUs] BCEX MPAKTHYECKUX U IpapuuecKux
pabot

18




