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1. ITosicHuTEeILHASA 3aNIHCKA

B HacTosmmii MOMEHT IIDOMCXOMHMT BO3POXKIEHHE CHCTEMBI HAYYHO-
TEXHUYECKOIO0 TBOpYECTBA MOJOAEXKHU. B  yupeXIeHMSX IONOJHUTEIBLHOrO
o0pa3oBaHus COXpPaHUJIUCh  TBOpYECKHE  OOBEJUHEHHS  TEXHUYECKOM
HaTpPaBIICHHOCTH, KOTOphle OepyT Ha cebs 3ajady MoMouYb OOYYarOIMMCs HAWTH
TPHJIOXKEHHUS CBOUX CHII U BO3MOXKHOCTEH, Pealn30BaTh CBOM HHTEPECHI, COXPaHSs
TIPHA 3TOM CBOE JIMLO, CBOU MOIXO/IBI.

TlosiBunack HEOGXOAMMOCTL B CO3/[aHUHM JIOTIONHHUTENBHON 06pa30BaTeIbHOMN
nporpamMMel  «TexXHUYeCkoe KOHCTPYMPOBAHHE», KOTOPas MMEET MPaKTHYECKYIO
HanpaBi€HHOCTh OPraHU3allii 3aHATHH, TaK KaK peIpONyKTHBHOE OOyueHHe
(mepenavya wH@opManuM OT nemarora K 00ydaloleMycs) B TEXHHYECKOM
TBOPYECTBE HE HAXOAUT TMpPUMEHEHHWs Ha IpakTHKe. Y4eOHbBIM mporecce
NpeanonaraeT TBOPYCCKUH TMMOAXOJA K IIOCTAaBIEHHBIM 3ajia4aM, IIPOsIBICHUE
MHULIMATUBBL M CMEKalK{, 4YeMy CrocoOCcTByer HCITOb30BaHUE METOJIa
IIPOEKTHOr0 00y4YeHHS.

HamnpaB/ieHHOCTh JJaHHOW JOTOJHUTENLHON 06pa30BaTENBHOM IIPOrpaMMBbI
MOXHO OIpEACNIUTh KaK Hay4yHO-TeXHUYeCKylo. [IpyW 3aHATHHM TeXHWYeCKuM
TBOPYECTBOM 4YEPNAIOTCS CBEJICHHUS W3 CaMbIX pPa3HbIX HayK ((pu3MKa, XuUMHSL,
TCXHOJIOTHS METallJIOB, MEXaHWKa, 3KOHOMHUKAa M Jp.), B TIPOIECCE HEro
00y4aroIumecs COBEpPILEHCTBYIOT CBO& MacTePCTBO B OBJAIECHHN HHCTPYMEHTOM H
000py/I0BaHHEM;  PACHIMPAIOT  MONUTEXHUYECKUM Kpyro3op, TeXHUYECKoe
MBILIJICHHE, NOABIACTCS MOTPEOHOCTL B JOMONHUTEIBHBIX 3HAHUSX, B U3YUEHUH
CIENMATBHOU TUTEPATYPEI, O3HAKOMIIEHHHU C HOBHUHKAMHU TE€XHUKH, KOHCYITBTAIIHSX
CO crenuaqucTamMM B TOM WM HMHOM 00JacTH. 3aHATHS B TEXHHYECKOM
O0BbEMHEHUH CIIOCOOCTBYIOT — Pa3BHUTHIO camMo00pa3oBaHus O0y4aroluXcs,
BBIPabOTKE KayecTB, KOTOPBIE BO MHOTOM OIPEENsIOT AabHeMIlee pa3BuTHE
TBOPYECKOH JInuHOCTH. TakuMm o6pa3oM, rporpaMma akTyagbHa U 3HAYHMA.

ITenaroruyeckas 1enecoo6pasHOCTh MPOrPAMMBI ONPENENSETCS TeM, YTO B
TEXHUYECKOM OOBEJAMHEHWH CO3/AlOTCS pealbHble YCIOBUS sl OpraHH3aLUH
MHTEPECHOTO JI0CYyra, NUHAMHUYHOTO WHTEHCHBHOTO OOINEHUS] O0YdYaroIuxcs co
CBCPCTHUKAMH, INPEIOCTABISAIOTCS Pa3sHOOOpa3Hble BapUaHTHl peaid3allid WX
TBOPYECKOM akTHBHOCTH. IIpomece Bocnutanus HampaBJIeH Ha TO, YTOOBI pa3BUTH
y 00y4aroiuxcss KOMMYHHKATHUBHBIC Ka4eCTBa, CIIOCOOCTBOBATH (POPMUPOBAHMIO
KyIbTypbl MEXJIMYHOCTHBIX OTHOLIEHHH, TIapMOHU3ALMHM WHIWBHIYANbHBIX W
KOJUJIEKTHBHBIX HHTEPECOB.

Heab 1aHHOH JOMONHUTENBHOM MPOrpaMMBI — COAEHCTBOBATH Pa3sBUTHIO
TBOPYECKHUX CIIOCOOHOCTEH 00y4aromuxcs cpeICTBaMH TEXHHIECKOTO TBOPUECTBA.

3apaum:

- HAy4YUThb KOHCTPYMPOBAaTh TEXHUYECKHE MOJIEIH, BBINOIHATH 3CKU3BI W
HEPTEKH, IPOU3BOJUTE TEXHUYECKHE PACYETHI, paboTaTh CO ClENHATU3HPOBAHHOM
JIMTEPATYypPOU;

- 00y4uTh NpUEMaM BBITIOIHEHUS [IPOEKTA;

- CO31aTh yCJIOBHMSA I OCBOCHHS CHELUAIM3MPOBAHHOIO OOOpPYIOBaHHS M
UHCTPYMEHTA B IIPOLECCE NTPAaKTUYECKO# paboThI;




- pa3BUBATh MO3HABATENILHBIE HHTEPECHI, TBOPUYECKUE CIIOCOOHOCTH,
CTEPEOTHIT TCXHUYECKOT'O MBILIJIEHHUS, TPpYyAOBYIO aKTUBHOCTH OﬁyanOI.LlHXCH;

- NpUOOIUTE O0YHaAIOIUXCS K HM300peTaTenbeKkol u panHoOHANM3aTOPCKOM
JeATEeNbHOCTH;

- cthopmMUpoBaTh HOTPEGHOCTH B TANBHENIIIEM CAMOOOPA30BAHNK;

- CII0COOCTBOBATH OPraHU3ALMH INI0ZOTBOPHOTO I0CYTa 0OYYAFOIMXCSL,

- BOCIIUTBIBATh YyBCTBO YBEPEHHOCTH B CBOMX CHJIAX;

- CIoCOOCTBOBATH (POPMUPOBAHMIO KOMMYHHKATHBHBIX KAYECTB, KyJIbTYDbI
MEXTHYHOCTHBIX OTHOILIEHUH.

Cpok peanu3zanuu nporpammsl 1 roj.

3aHATHS TPOBOATCS 1 pa3s B Helenmo nmo 2 9aca, BCEro - 2 4aca B HEJIEJTIO.
Hroro-68 waca B rogx. B cB#3M ¢ u3MeHeHMeM y4eGHOIO pacIHCaHUs
OOYYalOIUXC W yYpeXAeHHs BO3MOXHBI HM3MEHEHHS B DEXHME 3aHATHH
OObEIMHEHUS C COXPAaHEHHEM HArpy3KH Ha HEJeIio.

@opma OpraHM3aliK 3aHITHH - IPYNIOBAas.

Bospact  obyuarommixcs,  yd4acTBYIOIMX B peald3alMd  JAHHOM
JIOIIOJTHUTENIBHOM nporpammel, 15-21rop.

B Texumueckoe oObennHEHHE NPUHMMAIOTCS BCE JKEJAIOIIHE, IIPOSIBUBIIINE
UHTEPEC K TEXHUYECKOMY TBOPYECTBY.

Ocoboe BHMMaHWe B TIpolecce 3aHATHS TEXHHYECKMM TBOPYECTBOM
yaensercs  (OPMUPOBAHMIO — TeXHMYECKHX  [OHATHH, IPOCTPAHCTBEHHBIX
MPE/CTABIEHHH, YMEHUIO COCTABIATh M YHTAaTh YEPTEXKH, CXeMbL B yueGHOM
IIPOLECCEe MPEIOCTABISIETCS I[IMPOKUI BHIOOP H3rOTOBISIEMBIX TEXHHYECKUX
MoJieliel, KOTOPBIX CI0COOCTBYET PACIIMPEHHUIO U YIiTyOIeHUIO 3HAHMIA, YMEHUM U
HaBbIKOB B KOHCTPYMPOBaHHM M PpalMOHAIM3alMM, TBOPYECKOMY Da3BHUTHIO
JIMYHOCTH O00YyYarolMXCsl, MTO3BOISIET CAENATh B IEPCIIeKTHBE OCO3HAHHBIH BBIOOp
HarpaBJIeHUs] TBOPYECTBA, COOTBETCTBYIOLIMI MHAMBHAYAIbHBIM CKIOHHOCTAM U
BO3MOKHOCTSM KaXI0T0 BOCITHTAHHHUKA. |

IIpakTideckas 4acTh IPOrpaMMBbI IIO3BOJISIET MPOBOAUTE YPOBHEBBIH TOIXON
K OOy4eHHIO M CONEPXKHMT 3a[aHus Pa3INYHOH CIIOKHOCTH, YTO IIpEeA0CTaBISET
BO3MOXHOCTb KaXI0My oOydaromemycs BbIOpaTh s ce6si Kak ypOBEHb, TaK M
yClIOBHUE IS Ty4leit paboThl.

Pe3ynbraT TBOpYeckodl [eATeNbHOCTH OOYYaIOIMXCS B  OOBEIUMHEHHH
«TexHHYECKOE KOHCTPYMPOBAHHE» - KOMIUIEKC KAYeCTB TBOPYECKOM ITHIHOCTH:
YMCTBCHHAsl aKTUBHOCTb, CTPEMIICHUE J00BIBATL 3HAHUS U (JOPMHUPOBATH YMEHHUS
JULL  BBINIOJIHEHUS TIPAaKTUYECKOW paboTel, CaMOCTOSITENBHOCTh B pEIIeHHH
TMOCTABJICHHOM 3a/1a4u, Tpy10/1r001e, H300peTaTebHOCTh U JIp.

ITpuoOperénnsle B mpolecce 3aHATHH TEXHUYECKUM TBOPYECTBOM
KOHCTPYKTOPCKHE HaBBIKH  OOy4Yaromuecs [IEMOHCTPUPYIOT B MHpOEKTax, TIie
BeChbMa pazHooOpa3sHa TeMaTHKa KOHCTPYHPOBAHMS U PAIIMOHATH3ALIAN:
-YCOBEPLICHCTBOBAHUE CYMIECTBYIOUIMX MEXaHU3MOB M IIPHCIOCOOIEHHH K
KOHKPETHBIM YCIOBHUSIM IPUMEHEHHUS;

-pa3spaboTka HECTaHJApTHOrO HMHCTPYMEHTa JUIi TEXHHYeCKOro yXOja u
o0cTy)KUBaHUA y3I1a, arperara u T.11.;
-YBEJIMYEHUE CPOKa CIIYKOBI MEXAHU3MA;




-CHIDKCHHE 3aTpaT Ha TeX00CIIy)KUBaHHE U PEMOHT;

-pa3pa0oTka y4eOHBIX MaKeToB, MOCOOMIl i COBEpUIEHCTBOBAHUS Y4eGHOro
npolecca;

- H3TOTOBJIEHME TMpOCTEeHIUX Mojeneii TPaHCTIOPTHOW TEXHWUKH, MAalIWH U
TEXHUYECKHX YCTPOMCTB II0 pHCYHKaM H dYeprekaM, OOBEMHBIX MaKETOB M
JICHCTBYIOIUX MOJIENIeH TEXHUYECKHUX OOBEKTOB W3 PA3IMUHBIX MATEPUAIIOB;
-TIPUKJIaqHbIE 00JIaCTHA IPUMEHEHUS H3ETIHS.

CamocTosTenbHasl  HPOEKTHAsE  NEATENBHOCTh  OOYYAIOMMXCS — SBISETCS
MOLIHBIM BOCIIHTATeNbHBIM W COLHAIM3MPYIOMIMM (aKTopoM. YuacTue B Hei
CIIOCOOCTBYET Pa3sBUTHIO KOHCTPYKTOPCKHMX HABHIKOB, YMEHMS CTaBHTh LENbh H
NOOUBaThCS €€ BEHIIONHEHHS, YYMT IMPOCUMTHIBATH IIPOMEXKYTOYHBIE IATd H
IUTAHUPOBATh 3Tambl JesaTenbHOCTU. [IpoekTHas mesrensHOCTH ObecreunBaer
MOANEpKaHUe HHTepeca OOy4arolUXcs, MOTUBUPOBAHUE MPOMODKEHHs PaGOTHI
NOJTY4CHUEM TOJIOKUTENIBHBIX MIPOMEKYTOYHBIX U UTOTOBOI'O PE3YJILTATOB.

B wrore peanusanmu nporpaMmel 0OydaroIIHecs IOJIKHBI npuoOpecTu
YMEHHs  CaMOCTOATENBHO  pelllaTh  KOHKPETHBIE  TEXHHUYECKHE  3aJau
(KOHCTpyWpoBaTh  JeficTByrompe Mojenu), paboTaTh CO  CHElHANbHBIM
00opyI0oBaHHEM W HHCTPYMEHTOM, BBITOJHATE 9CKU3bI M YEPTEXKH, IIPOU3BOLUTH
pacu€rhl, IOJNB30BATLCS CHENMATU3UPOBAHHON JIUTEPATYpOH, CaMOCTOSTENHHO
paboTath HaJ TNPOEKTOM; BHIPAGOTATH CTEPEOTUN TEXHHUYECKOTO MBIIUICHHS,
MOTPeOHOCTE B JalibHeiiIeM caMoo0pa3oBaHiy U YyBCTBO YBEPEHHOCTH B CBOMX
CHUJIaXx.

B npouecce ocBoenus omnonHuTenbHON 06pa3oBaTENBHOM IIPOrpamMMBbI
NpeyCMOTPEHA CHCTEMA KOHTPOJISI 38 3HAHUSAMHA H yMEHHSAMH, KOTOPasi I03BOJISET
OnpelenuTh 3(PPEKTUBHOCTE OOyYeHHsi 10 IpPOrpaMMe, BHECTH W3MEHEHHS B
y4ebHbIi npouece. [IpoBoasTcs 3adeTHbIe 3aaHms, TECTHPOBAHHUSI 110 YCBOEHHIO
y4eOHOro Marepuana, BEICTABKH PaboT.

Pesynprarom BocnuTaTenbHOH ESTENHLHOCTH B obbenuHeHHH Oyner
COPMUPOBAHHOCTE KOMMYHHKATHBHBIX KayecTB O0OYyYaromIMXcs, KyJIbTYpPBI
MEXJIAYHOCTHBIX OTHOLLIEHHUH, COLMAILHON U TPY10BOM aKTHBHOCTH MOJPOCTKOB.

DopMoil TTOBE/ICHUS UTOTOB OOYYeHHMS 110 NaHHOM IIpOrpaMMe SIBISETCS
y4acTHe B BbICTABKAX TEXHUYECKOIO TBOPYECTBA PA3IUYHOIO YPOBHSL.

3aHATHSI B TEXHHYECKOM  OOBEAMHEHMHM MOTYT  CHOCOGCTBOBATH
NpOpeCcCHOHATBEHOMY CaMOOIIPE/ETIEHHIO HITH OCTATHCS TIPOCTO XOOGH, JTIOGUMBIM
3aHITHEM B CBOOOIHOE BpeMsl.




2. YyeOHO-TeMaTH4YeCKHil IJIaH

Ha3Banune pa3iejioB H BHAOB A1€ATEJbLHOCTH

KoauyecrBo yacos

Bcero Teopus | IlpakTHka
1. Benenue 2 2 -
2.TexHHYECKOE 3aJaHHe 4 2 2
3. VICTOYHHUKH 3Hepruu st obecnedenus paGoTsl 6 2 4
Pa3/IMYHbIX TEXHHYECKUX YCTPOUCTB
4. IlpeobpasoBatenu sHepruu (ABUraTesN) 4 2 2
5. Knaccudukauus Mallus 1 MEXaHU3MOB B 4 2 2
COBPEMEHHOW TEXHUKE
6. I[lepenaronyie 1 UCTIONHUTENILHBIE MEXaHH3MBbI 4 2 2
7. Mexanu3MEl ynipaBiieHus: paboToil TEXHHYECKUX B 2 2
CTPOMCTB

8. IlepBoHavabHBIE KOHCTPYKTUBHO- 6 2 4
TEXHOJIOTMYECKHE TTOHSITHS
9. Ilpocreiinye MOAETH TPAHCIIOPTHOM TEXHUKH B 2 2
10. JleiicTByromye Moeu pa3IuyHbIX MAIIHH 6 2 4
11. JIpurarenu va mozensx 4 2 2
12. DnexTpudecTBO HA MOIEIISIX 6 2 B
13. PaspaboTka 1 H3roToBIEHHE 0OBEMHBIX MAKETOB 6 2 4
M MOJIEJIEW TEXHUYECKUX 00BEKTOB
14. Cnocob6b1 coenunenuii netaneif u c60pOYHBIX 4 2 2
CIMHULl B PA3IMYHBIX TEXHUYECKHUX YCTPOMCTBaX
15. MaccoBas fesTeIbHOCTh 4 4

Uroro: 68 28 40




3. Copep:xanne 10NOJHHTEILHON 06pa30BaTELHON NPOrpaMMBbI

Paznen 1. BBenenue

Teopus. 3HayeHMe TEXHWKH B )KH3HH 4YeloBeka. JIOCTIDKGHUS HAYKH W
TexHukd. IIpoexrt. Dramel mpoekra. [lpaBuia oQoOpMIIEHHMS TEXHOJIOTHYECKHUX
Kapr.

Pazpen 2. Texuuueckoe 3ananue

Teopus. Cnocobbl MOCTaHOBKYM TEXHUYECKOTO 3aaHus. TeXHHUIecKre 3a1auM.
Onpenenenue TEXHUYECKUX TpebOBaHHUH. Crioco6b1 PEOAOJICHUS
IICUXOJIOTHYECKUX  0appepoB  MNpH  TOCTAHOBKE  TEXHUYECKHX  3a/ad.
Knaccubukarys TeXHU4eCKUX peleHuii.

Ilpaxmuxa. CocTaBieHHe TEXHHYECKOTro 3a/aHus. PerieHHe TeXHHYECKHX
3a71a4 (KOHCTPYKTOPCKHUX, TEXHOJIOIHIECKHX, OPraHU3allHOHHBIX ).

Pasgen 3. HMcrounmkm sHeprud jpasi obecredennsi paGoThbi Pa3IHYHBIX
TEXHHYECKHX YCTPOHCTB

Teopus. OsepreTHueckue MamuHbl. [IOHATHS O BOCHONHHMBIX H
HEBOCTIOTHUMBIX HCTOYHHMKAX SHEPTHN.

Ilpaxmuxa. CHATHE XapaKTEPUCTHK Ppa3IHYHBIX HMCTOYHHKOB SHEPIruu
(batapetiku, axkymyssitopsl). Onpejenenue 3aBUCHMOCTH BpEMEHH paspsiza
Oarapeéi ot Harpysku. OmnpezeneHne KadeCTBEHHBIX IOKasaTeseit pPasIM4HOTO
TOIUIMBA M TOIUIMBHBIX CMecCed (yJelbHas TeIUIOEMKOCTh). DKOHOMHYECKas
OLEHKa 11eNeco0Opa3sHOCTH  HCIONBb30BaHMS  PA3IMYHBIX BHIOB  TOIUIHBA.
Msrorossienue TabnuL, [uarpaMm | ApyruxX HarJsIHBIX TOCOOMIA.

Paszpen 4. llpeoGpazoBaTesin sHepruu (IBHraTeIN)

Teopus. ®@opmbl 3Heprud. ManmHbl-1BHratenn (MexaHH4IecKHe, BETpSIHBIE,
TUNpaBIWYECKUe, IapoBbIC, Tra3oBble, siekTpuueckue). Knaccudukanms
ABUTaTeNel  (BpallaTeNbHOTO M  BO3BPATHO-IIOCTYIATENBHOTO  JBHKEHHS).
ITonsiTue 0 CTEHIOBHIX UCTILITAHUAX JBUTaTENEl.

IIpaxkmuka. Pacuer u BBIOOp mapamMeTpoOB PE3UHO-MOTOPOB M IPYKUHHBIX
Aurarenel. Msrorosnenne mojenu naposoro japuratens. CHITHE XapaKTePHCTHK
mukpozasurareneii (MK — 12B, MK — 16). CreHIOBble HCIIBITAHUS MHKPO-
anextponsurarenei (Il — 4). Onpenenenue KI1/I snexkrponsurareneii. Pacuér u
omnpe/ieNieHHe HeoOX0AMMOro yucia 060pOTOB Ha BeAyIIEM W BEJOMOM 3BeHe
nepenayd. CocTaBlieHUE OTYETOB O PE3YJIbTaTaX UCIIBITAaHUMA.

Pa3znen 5. Knaccnpuxanusi MaliuH 4 MeXaHH3MOB B COBPEMEHHON TeXHHKe
Teopus. TlonsiTue o xnaccupUKanuy¥ MalIMH U MEXaHU3MOB B COBPEMEHHOMU
TeXHHKe. POJIb OTE€UECTBEHHBIX YUSHBIX B pa3paboTKe U KIACCH(pUKALNYA MAIIHH
MeXaHu3MOB. KOHCTpyKTUBHBIE U (YHKUHOHAIbHBIE TNPHU3HAKH MAIIHH H
MEXaHU3MOB.
lIpaxmuxa. PazpaboTka 1 H3rOTOBIEHHE HATIISAHBIX TOCOGHI 1O Pa3IUYHBIM
THTIaM MEXaHU3MOB.




Pa3zpen 6. Ilepenaromue u nenoHUTEIbHbIE MEXaHH3MbI
Teopus. IToHsiTie O IPUHLMIIAX AEHCTBHUS TIEPEJAIOIIMX MEXAHU3MOB U BUIAX
nepesay ABWKEHHUs. THUIIBI HCIIONIHUTENBHBIX MEXaHW3MOB U ABurareneii. [Ipasua
pacyera mapaMmeTpoB IME€pefaroluX MeXaHU3MOB. [IOHSTHS O AUCHMIIIMHAX:
COMPOTHUBJICHHE MAaTEPUAJIOB, TEOPETUYECKAss MeXaHUKa, AeTali MalliH.
[Ipakmuka. Pemienue 3amad Ha  KOHCTPYKTOPCKYKO CMEKAlKy TIO
obecreyeHuIo epeaadn JBHKEHHS B PA3IMYHBIX MEXaHH3MaX.

Pasnen 7. Mexanu3mbl ynpaBJieHusi paGoToil TEXHHYECKHX YCTPOHCTB

Teopusn. Tllomstve © TpHHIUNAX YOpaBIeHWS paboOTON  PpasTHYHBIX
TeXHUYECKUX YCTPOUCTB (MEXaHMYECKHX - BHHT-Talika, IOAILINAITHUK, My(dTa, Ba,
peMeHHas mepelaya u T.A., THAPABIMYECKHX, ITHEBMAaTHUECKUX, DIIEKTPHUYECKHUX ).
Tuner wucnonusromyux MexaHu3MoB. [IOHSATHS O pasIMYHBIX JaTYMKAX W
yeunutensx. Jlaruvku B npupoge. Ionstue o 6uoHuke. [ToHsTHEe 0 MUKpOCXeMax
1 MHKpoMmoaysisix. [yTi BHeIpeHHs: NPOMBIIUIEHHBIX MaHHUITYJISTOPOB W POOOTOB
B pa3IMYHbIE OTPACIIA HAPOIHOTO XO3sMCTBA.

Ilpaktuka.  MsroroBneHwe  yNpoOIIEHHBIX  MOJENEH  MCIOIHSIOIINX
MEXaHU3MOB U TEXHHYECKUX YCTPOMCTB NATYMKOB, YCHUIIUTEIIEH 110 YepTexKaM.

Pasnen 8. IlepponayaiibHble KOHCTPYKTOPCKO-TEXHOJIOTHYECKHE OHATHS

Teopus. Ilonsitue 0 paboTe KOHCTPYKTOPOB M KOHCTPYKTOPCKHX Gtopo. O630p
OCHOBHBIX BH/IOB MaT€pPHAJIOB, IPUMEHSEMbIX B IIPOMBILILUIEHHOM IPOU3BOJCTBE.
IlepBoHayanbHble TMOHATHS O IUIOCKOCTHOW M IIPOCTPAHCTBEHHOM pasMeTKe.
Crioco6r1 pasmeTku neTaneii Ha pa3inuHbix Matepuanax. Crioco6bl H3rOTOBIEHHS
BBIKPOCK M pa3sBepTOK OOBEKTOB MpocToil (opMmel. [loHsTHS 0 mabnoHax,
tpadaperax. CriocoObl IepeBosia YepTexeil i BEIKPOEK Ha KAIBKY, OyMary, KapToH
U Ipyroy MaTepual.

IlIpaxmuxa. W3roToBleHWE MakKeTOB M MoOJeNeH TEeXHHYECKUX OOBEKTOB.
Mzrorossienrie 06beMHBIX CAMOXOHBIX MOJEIEH U3 Pa3iMYHBIX MATEPUATIOB.

Pa3nen 9. Ilpocrelimue Moxeiu TPaHCHOPTHOH TEXHHKH

Teopus. Obuiue NIOHATUS O TPAHCIIOPTE, ero BU/IBI U 3HaYeHre. COBpeMeHHBIe
JOCTHXKEHHsI W JaibHelilllee pa3BUTHEe TeXHWKUA. IloHSTHS O Momensx
TPAHCIIOPTHOM TEXHHKH M MX pa3sHOBHUAHOCTsX. JleilicTByrounme (mBrxyimecs),
HaCTOJIbHBIE (CTEHIOBBIE), KOHTYpPHbIE (CHIIYITHBIE), TONYOObEMHEIE, 0OBHEMHEIE
MOJIeNH.

IIpaxmuxa. WI3roToBieHHe Mojeliel, XOMOBble HCIBITaHMS. M3rotoBlieHue
CHJIY3THBIX aBTOMOOMJIEH C Pe3NHOBBIMH JBHTATENSIMU: I'PY30BBIX, JIETKOBBIX H
CrielManbHbIX aBTOMOOMIeH. M3roroBneHnme mNpUCIOCOONEHUI Ui pEMOHTA
aBromoOunedt (Hacagka ISt BNCKTPOJPEH, THAPABIMYECKHH  JTOMKpAT,
MPUCTIOCOOIEHHE I pa3BalbLOBKM M T.1.). Mozmenu kopabneii u cy/oB:
CUILy3THbIE (HACTONBHBIE C PE3WHOBBIMU JBHrarTelssMM); oOBeMHbIE MapyCHbIe
(XTBI, LTIONKA) C PE3UNHOBBIMU JBUrATENsIMU (KaTep, MOABOIHAS JIOIKA).




Paspen 10. [lelicTByiomue Moaen pa3iu4HbIX MALIHH

Teopus. lloHaTHe O MalIWHAX-JABUraTeNssX W MAIUMHAX-OPYAUSX H UX
HasHa4YeHWH. MallWHbI-ABUTaTeNI, HCMOJIB3YIOIIME SHEPrHi0 BOJIbI, BETPA,
TOIUIMBA, COJHIIA, & TaKXe SJEKTPUYECKYyl0 OSHepruio. IIoHSTHS o MammHax-
opynusix (oOpabaThkiBarolye, TPAHCHOPTHBIE, TIPY30MOAbeMHbIe). OCHOBHBIE
MEXaHU3Mbl MAlllWHBI: JIBUIaTel Mepearolie W UCIoNHsonMe. X HazHavyeHHe
U B3auMojekcTBue. llonsTHe O geTansXx MamMH M cnocobax WX COeqHHEHHS.
[loHsTHe O MONE3HOM W BPENHOM TPEHHHM B NPUPOJE U TEXHHMKE, O crocobax
00pr0ObI ¢ BpeaHbIM TpeHHeM. Croco6bl H3rOTOBNIEHHMS TOMOTHUTEBHBIX JeTANeH
JUISE U3TOTOBJIEHUS MOJIEJIEH.

IIpaxmuka. W3rotoBnenne Mojerneil MallMH W TEXHUYECKUX YCTPOMCTB MO
pUCyHKaM, 4epTexaM. M3roTtoeneHwe ymnpoIleHHBIX MoOJeNed  MalluH,
CEJIbCKOXO3SIMCTBEHHBIX OpyAui  (TUIyr, KyJbTHBATOp), TPaHCHOPTHUPYIOLIMX
(TpaHcmopTep, MHOPIIHEBOH BOASHONW Hacoc) MamuH. M3roToBIeHHE CTeHIa
«IlpaBuiia OPOXKHOrO JIBHXKEHMS»: TEPEKPECTOK CO CBETO(GOPOM, HECKOIBKO
Pa3IMYHBIX TPAHCTIOPTHBIX MAIIIKH.

Pa3pnen 11. /IBuraresn Ha Moaesisix

Teopus. Kparkas wucropus pasBuTHsi Jsurartenedl. Knaccubukarms
JABUTATENIEH. Mexannueckue JBUTATENN (pe3uHOBBIi, NPy KUHHBIH,
BHOpPAIMOHHBIA). DNeKTpHYecKre MHKPOJBMIaTeI IIOCTOSHHOTO TOKA W
UCTOYHUKH UX nutaHus. [loHsTHe O MMKpojABUratene BHYTPEHHETO CrOpPaHUSI.
IlpaBuna ycTaHOBKY ABUTATENEH HA MOZIEISX.

[Ipaxmuka. O3HakoMJeHHE C JCUCTBHEM pE3MHO-MOTOPOB. YCTaHOBKA
PE3UHO-MOTOpa Ha  MOJEeNH. BkioyeHne  MHKpO-3JIEKTPOJABUIaTeNss B
JNIEKTPHYECKYIO IeNb. YCTaHOBKAa MHKpOJBUTATeled Ha MOJenu. VchbiTaHue
MoJene.

Paszpen 12. DiekTpuuyecTBO HA MOJEJIAX

Teopus. llepBoHavanpHOE TOHATHE 00 OJIEKTPHYECKOM ToKe. IlpaBmia
COCTaBNIEHHs 3JIEKTpuueckod uenu. IToHaTHE O MPOBOAHMKAX MW H3OJIATOPAX.
Beikmouarenys, mnepekiarodatend, HMx HasHadenue. CnocoObl H3rOTOBIEHHMS
MpOCTEHIINX NAaTPOHOB JUIs JIaMIIOYeK, BhIKmiodaTeneii. ITpaBuna ycraHoBku Ha
MOJIeNIIX MHUKpo-3JieKTpoasurareneil. Ilonstue o BuOpamuu. Ilorstue 06
siekTpomaraute. Crioco6 M3roToBNEHUs eKTpoMarauTa. [IpaBuna 6e3onacHoi
pabOTHhI C JIEKTPHUYECTBOM.

Ilpakmuka. YcraHoBKa Ha paHee IIOCTPOSHHBIX MOJENSX  MHKpO-
JNIEKTPOABHUraTENeH, JIaMIOYEeK, HCTOYHMKOB  IHMTaHHs, BBIKIIIOYATENeH,
nepexmoyarene. MoHTax  3nexTpomnpoBojakH. M3rotoeieHue  Mojeneii.
W3roropienye UrpyieK ¢ UCIIOIb30BaHHEM MArHUTA U 3JIEKTPOMArHMTA.




Pazgen 13. Pa3pabGoTka M H3roroB/ieHHe 00bEMHBIX MAKeTOB M MojeJeii
TeXHHYECKHX 00beKTOB

Teopus. OOmue TpeAcTaBlIeHUs O MpPOLEcce CO3AaHUs MALIUH (OCHOBHBIE
3Tanbl  NpOoeKTHpoBaHMs). IlepBoHadanbHble  TOHATHS O  MPOCTEHIIMX
FEOMETPUUECKHUX TellaX: MpU3Me, UUIKMHAPE, KOHyce. DIEMEHThl TeOMETPHUECKIX
TeJ: IpaHb, BepLIKHA, OCHOBaHKHE, OOKOBas MOBepXHOCTh. ComnocTaienue GpopMbIl
OKPYIKaIOIUX TIPEIMETOB, YacTed MallUH U JPYIHMX TEXHHUYECKHMX OOBEKTOB C
TeOMeTpu4eckiMHU Tenamu. [loHsATHE O pa3sBepTKax M BBIKPOMKAax IPOCTBIX
reOMeTpUYIeCKuX Tell (KyOa, [UIuH/pa, KOHyCca).

llpakmuxa. ~ VI3roToBlieHHE  OKYYHMKOB, KyJbTHBATOPOB, OODBEMHBIX
AEHCTBYIOIMX MOJIeNIel, U3rOTOBICHHE MOJIENH TITyTra Ha Je6énke. M3roTosienue
AeTaleli Ha TOKapHOM, @pe3epHOM cTaHkax (Ban OapabaHa, 3BE3JOYKH,
KyJaykoBas My(dTa, TOPMO3HBIE YCTPOUCTBA U T.]1.)

Pazpen 14. CnocoGbl coeauHeHmit Jerajeli m cOOPOYHBIX eIHHHI B
pa3sIHYHBIX TEXHHYECKHX YCTPOHCTBAX

Teopus. CriocoGbl ¥ METOJBI KOHTPOJISI TIPH M3rOTOBJIEHHH KOMILIEKTYIOLIHX
JeTaneu s TexHudeckux mojenei. CriocoObl U THITBI COeNUHEHHH neTanei |
COOpPOYHBIX €IMHHMI[ B TEXHHYECKHX YCTpoiicTBax. PasheMHble W Hepa3beMHBIE
coenunenus. Kunematmyeckue mapsl. KomOWHWpOBaHHBIE — COEqUHEHHS.
IonumnHuku. AMOPTH3aTOpBI, CTONOpPHI M 3axBarhl. IlpaBMaa MOHTaXa W
TpeOOBaHUSA TEXHUYECKON OE30MacHOCTH.

lIpaxmuxa. C60pka MEeXaHH3MOB U JeTajieil Turyra Ha nebejike I BCIAIIKH.
AHanM3 1enecooOpa3sHOCTH TEXHWYECKUX MIIM HHBIX BHUJIOB COEIMHEHUH B
Pa3IUYHBIX MeXaHH3Max.

Pasnen 15. MaccoBast AesiTeJIbHOCTh

Ilonsenenve wuTOroB paGoThl OOBEAMHEHWs 3a TOA. ODKCKypcHS Ha
NpoMblllUIeHHOe npeanpusTHe. lloaroroBka Mopeneil K OTYeTHOW BBICTaBKe.
BeicTaBKa TEXHHYECKOTO TBOPYECTBA.
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4. Oxnaaemeble pe3yabTaThl 00y4eHHs

OOyuaronyecs 10/DKHBI 3HATh:
TIOHATHE KIIPOEKT», ITAlbl U CTPYKTYPY MPOEKTa;
KJTACCU(MKANMIO MCTOYHUKOB SHEPTHH [l obecriedeHus paboThl pasiHaHbIX
TEXHUYECKUX YCTPOMCTB;
KnaccuuKanuo npeobpaszosareneil sHeprum (qBuUrareneii);
KacCU(UKaIMIO MAIIHH ¥ MEXaHU3MOB B COBPEMEHHOM TeXHHKE;,
NPUHIMUIBL  ypaBieHus paboTOH pasNMYHBIX TEXHHYECKMX YCTPOMCTB
(MexaHWYeCKHH, rUIPABIMIECKHi, THEBMAaTHYECKHUIA, 21eKTPHYEeCKHii);
CIOCOOBI COCTABIEHHS YePTENEH, H3TOTOBIIEHNS BHIKPOEK U Pa3BEPTOK;
Pa3sHOBUIHOCTH IIPOCTEUIINX MoJenen TPaHCIIOPTHOM TEXHUKHU
(mecTByIOIME, HACTONBHBIE, KOHTYpHBIE, MOTyOOBEMHBIE, 00bEeMHBIE) H
MalllMH (MallMH-BHTaTellel U MAIMH-0pPY 11 );
KIaCCU(MKALKIO IBUATaTeNel U JeKTPoABHraTenell 1 MpaBuia UX YCTAHOBKH;
npaBWia pa3paboTKM W H3rOTOBIIEHHS OOBEMHBIX MAaKeTOB M Mojeseii
TEXHUUYECKUX OOBEKTOB;
CrocoObI  COeAMHEHWH JeTtaneii W COOPOYHBIX eIWHMI B Pa3IUYHBIX
TeXHUYECKHUX YCTPOMCTBAX.

Obyuaroiuecs HODKHBL YMETh:
peniaTtb  TeXHUYECKHWe  3afa4d  (KOHCTPYKTOPCKHE, TEXHOJIOTHYECKHe,
OpraHu3alUOHHEIE);
COCTABIISITh U YUTATh YEPTEKH U CXEMBI
CaMOCTOSTENIHO BBIIOJHATE M 3alIUIIATh MPOEKT [0 Pa3IMYHOM TeMaTHKe
KOHCTPYMPOBaHHUS U paLMOHATM3AUMU (YCOBEPIICHCTBOBAHKE CYIIECTBYOIINX
MEXaHHU3MOB M MPHUCIOCOONEHMH K KOHKDETHBIM YCIOBHSIM TPUMEHEHHS:
pa3pabOTKa HECTaHAAPTHOTO MHCIPYMEHTAa Uil TEXHUYECKOTO YXOHa W
00CITy)KUBaHHUs y371a, arperata U T.n.; yBeJHYeHHe CPOKA CIIyXKOBI MEXaHH3Ma,
CHIDKCHME 3aTpar Ha TeXOOCHyKMBaHHE M PEMOHT; pa3paboTka yueGHBIX
MaKeToB, TMOCOOMH  JUIsi  COBEpIIEHCTBOBaHHsS  yd4eGHOro  mporecca;
U3rOTOBJICHUE TIPOCTEHINMX MOJENel TPAaHCHOPTHOM TEXHUKU, MAlIMH |
TEXHUYECKUX YCTPOMCTB 110 PHUCYHKaM M 4epTekaM, OOBEMHBIX MaKETOB U
JICMCTBYIOIUX MOJIETIeH TEXHUYECKUX OOBEKTOB U3 Pa3IMYHbIX MATEPHATIOB).
IIOATOTOBUTH MOJEIb K BHICTABKE;
Y4acTBOBaTh B BBICTABKaX, KOH(PEPEHIUSIX, COPEBHOBAHHUSIX.
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S. MeToanyeckoe obGecrneveHHe J0NOTHHTEILHONH 00pa3oBaTeILHOM

MporpaMmbl
Conepxanue: .
- METOJBI, UCIOJIb3yeMbIe B ydeOHOM Mpoliecce,
- MEeTOJbl BOCITUTAHNS,
- (opMBI U CTPYKTypa y4eOHBIX 3aHATHH,
- YCIIOBHUS pealu3aluu IporpaMMEl.

S.1. MeToasl, Hcnoab3yemble B yueOHOM nmpouecce

Ha 3aHATHAX TexHMYecKoro oObenuHeHHs: «TeXHH4YecKoe KOHCTPYHpOBaHHE)

UCTIONIB3YIOTCS pa3IMYHbIe METO/IbI U IIPUEMBI O0yYeHus:

- CnosecHblii (Oecena, quaor).

- I'padmyeckuii (cocraBneHue TabauLl, CXeM, YepTexei, JuarpamMm).

- Habmopenus (3apucoBKH, 3aMKCh HAOTIOEHUI).

- Hccnenosarensckuii  (mOCTaHOBKa W MPOBEJEHHE OMNBITOB, 06paboTKa
pE3yIbTaTOB,  3KCIIEPUMEHT, 3aMepbl  TEXHUYECKUX  IMapaMeTpoB,
TeMIIepaTyphl U T.JI.).

- Merox npo6iiemnoro o6ydenus (npobieMHOe H3/I0KEeHHE MaTepUana).

- Meroa nporpaMmupoBaHHOTO 00y4eHHs (CaMOCTOATENBHOE U3yYEHHE YacTH
yueOHOro mMarepuana).

- lIpoeKkTHbIE ¥ HPOEKTHO-KOHCTPYKTOPCKHE MeTO/bl (pa3spaboTka MpOEKTOB,

' CO3JIaHME MOJENIEH U KOHCTPYKLUH, KOHCTPYHUPOBaHUE U3 Oymaru, co3maHue
TBOPYECKHX paboT, TMpoeKTHpoBaHHe (IIAHWPOBaHHE) W KOPPEKTHPOBKA
NeSITeJIbHOCTH ). '

- Meron koHTpOIA.

DopMBI KOHTPOJIA:

- HaOmoaeHwue,

- ormpoc,

- cobecenoBaHue,
- 3a4érT,

- TeCTUpPOBaHHE,

- 3alluTa MPOEeKTa,
- BBICTaBKa,

- COpEeBHOBaHUE.

MeTozbl BOCIIUTaHMsI — METOBI OPTaHU3AIMHU ESITENFHOCTU (IPUYYEHHE, METO

NOPYYEHHUH),  METOJbl  CTUMYJIHMpOBaHUsI  (TIOOLIPEHHE,  COPEBHOBAHHME,

CyOBEKTUBHO-TIPArMaTU4ecKuii), MeToabl (POPMUPOBAHMS CO3HAHUS JIMYHOCTH

(npumep, pazbsCHEHHE).

3.2. ®opMbI H CTPYKTYpa y4eOHBIX 3aHATHIH
DOpMBI 3aHATHI:
- JIeKIus,
- TpaguLMOHHOE 3aHSTHE,
- J1abOpaTOpHO-NPAKTUIECKOE 3aHATHE,
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3KCKypcus,
KOH(bepeHIIHs,
KOHTPOJILHOE 3aHATHE.

ANropuT™ OpraHu3anyy 3aHATHIA:
Tpaouyuonnoe:

UHCTPYKTAX 110 TEXHUKe O€30MacHOCTH,

YCTHBIM OIPOC 110 U3y4EHHOMY MaTepHually ¢ aHallu30M W KOPPEKTHPOBKOM
OIIHOO0K,

0OBsIBIIEHHE HOBOH TE€MBI, ITOCTAHOBKA IIEJIH 3aHSATHS,

00BsCHEHHE MaTepualia C JIEMOHCTpallUe MOJele,

3aKpervieHre MaTepuaa,

IIOJ[BE/ICHUE UTOroB paboThl, JOMAlIHee 3aJaHie (M3y4eHHE CHEMAIbHOM
JUTEPATyPhl, MMOArOTOBKA UM U3TOTOBJICHUE U3/EJIHs)

JlabopamopHo-npakmuueckoe:

HWHCTPYKTaX II0 TEXHUKE O€30MacHOCTH,

IIOCTAaHOBKA LI€JIH, ATalbl PabOTEI,

OTIpe/IeICHHE IapaMeTpOB U3rOTABIMBAEMOH JAeTaliu (C HCIOJIE30BaHHEM
pasIaToO4YHOro Marepuaa - GopMyJi, CIPaBOYHUKOB),

NpoU3BeIeHNEe HEOOXOAMMBIX pPAac4yETOB (NMPOYHOCTh, MKECTKOCTh, W3rHO,
Kpy4eHHE | T.]I.),

COCTaBJIEHUE YepTeka (CXEeMBbI, PUCYHKA),

U3rOTOBJICHHWE U3/IENINS 110 COCTABIIEHHONW TEeXHUYECKOH JOKYMEHTAIIHH,
[IpOBEpKa (UCIIbITAHUE ) U3/EIIHS,

KOPPEKTUPOBKA TEXHHYECKOM JOKYMEHTALMH 110 pe3yIbTaTaM IPOBEPKH,
II0JIBE/ICHUE UTOTOB PabOTHI.

5.3. YcioBus peajiM3aiuy NporpaMmbi

Jns npoBeneHus 3aHATHH B TeXHUYECKOM 00BequHeHHHM «TexHuueckoe

KOHCTPYUPOBaHHUE» HEOOXOAMMBI CIIEIYIOLINE YCIIOBUS:

A1

CrnenuanpHo 060pyI0BaHHOE NOMEIIEHHE (MacTepCKast).

2. Cranku:

® TOKapHO-BUHTOpe3HbIe (1K62, 1K62/T),

" dpesepnsie (672 OBD2, 676),

= cBepauibHbie (2H125, 2H135),

= TokapHsble no fepeBy (CT/] — 120M),

* ¢yroBanpHO-WIbHBIN (Tuna I — 5M),

= snextporoumna (tuma ITLI -1, DT — 75).

3. Mydenbnas neus  IIM-8 (misi TepMooOpabOTKHM pasiIM4HBIX JeTalei,
UHCTPYMEHTA).

4. Pabouuii M W3MEpHUTENbHBI WHCTPYMEHT WHIMBUAYAILHOIO I10J1b30BAHUS
(xoMILIEKTyeTCs B pacuére OAWH KOMIUIEKT Ha 00y4aromerocs).
. UHCTpyMEeHT U npucnocobieHus KOJIEKTHBHOTO MOJIb30BaHUS:

Ipelid pydHbIe,

3JIEKTPOApPENH,

3EKTPOSIOO3HKH,

5
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KIIFOYH rac€4HbIE,

TPUCIIOCOOIeH s ISt THOKH JIHCTOBOIO METaIlIa,
3IIEKTPOKIIEEBAPKH,

UCTOYHUKH JIEKTPUYECKOTO MUTAHUS,
noHwxarowue ycrporictsa (Y11200/42-360,
Beinpsimutenu (BC 4-12),

anexrpuueckue nasnbHUKU(IITACH 40142),
IITENCebHbIE PO3eTKHU (HA paboYnx MecTax),
KapTOH, OTXOMBI METaJLIa,

OyMmara gepTéxHasi,

JIIEKTPOCXEMBI,

pe3uHa.

6. COOpHHKH, TTOCOOHS:
['makun M.C. JlexopatuBHBIE pabOTHI IO JepeBy Ha CTaHKe «YHHBepcal». -

i

M.: Jlecnast npoMBIIIIEHHOCTD, 1987.

. Xypnansl «MonenucT-KoHCTPYKTOP», «FOHBIH TEXHUK.

IIpocsenienne, 1990.

. ObpaboTka npeBecHHbI, MeTalIa, JEKTPOTEXHUYECKHE | Ipyrue paboThL. - M.:

[MInakosckuit  B.O. Jlng tex, kto mobur macteputh. - M.: Tlpocsemenue,

1990.
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6. Cniucox HCnoJ1b30BaHHOM JIHTEPATYPbI

I. Anekcees B.E. OpraHus3anus TeXHHYECKOTO TBOPYECTBA YYAUMXCH. - M.:
Breicmas mkona, 1984.

2. I'muxun M.C. JlekopaTHBHBIe paGOThl MO JEpeBy HA CTAHKE «YHUBepcam. -
M.: JlecHast npoMbIILIEHHOCTD, 1987.

3. XKypuaibl «MoJeNHCT-KOHCTPYKTOPY, «FOHbII TEXHHUKY.

4. Kocunosa A.I'., Memepsikosa P.K.CnpaBounux TEXHOJIOra-MallIMHOCTPOUTEJIS:
B 2-x Tomax.

5. Iomnacerit U.I1. Ilegaroruxa: 100 BorpocoB — 100 otBeToB: Yueb. [TocoOue
JUIS CTyA. BeIcHl. y4e0. 3aBenenuii. — M.: BJIAJIOC-TTPECC, 2004. - 368 c.

6. Ilocobme s pasHoBHAHOCTEH KpPYKKOB 0011e00pa3oBaTeIbHbIX |
BHEIIKOJIBHBIX YYPeXIACHHH.-1-€ u3a., nopab. - M.: TIpocsemmenue, 1983. — 160 c.
7. TlporpaMmbl 11 BHELIKOJIBHBIX YUYPEXICHHH u 0011e00pazoBaTeIbHbIX
mkoi.\Texuuaeckoe TBopdecTBo yuammxcs. - M.: [Ipocsemmenue, 1988. — 351 .

8. Cromsiposa }0.C., Komckoii .M. TexHHU4eCKOe TBOPUECTBO yUaIquxcs. - M.:
IIpocBemenue, 1989.

9. Tsos mpodeccronanbras kapbepa./CO60pHUK Hporpamm. - M.: IIpocBemienye,
1994,

10.TpeGoBanus x conepkanuio u 0QOPMIEHHIO 0GPA30BATENBHBIX porpaMm
AONOIHUTELHOTO 00pasoBaHus netei. / BectHuk obpasosanms. Nel5 (Asrycr).
C.53-55.

11. Txopxesckuii J[.A. O6paboTka IpeBecHHBI, METAILIA, DIEKTPOTEXHAYECKHE H
npyrue pabotsl. - M.: ITpocBemenue, 1990.

12.IlTnakosckuii  B.O. [lns Tex, K10 /OGMT MacTeputh. - M.: IIpocgemienue,

1990.
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7. Cnucok auTepaTypsbl 1Jsi 00y4a o HXCs

. I'maxun M.C. JlexoparuBHble paboThl 10 JepeBy Ha CTaHKe «YHHMBepcam. -
M.: JlecHas npoMBbITIUIeHHOCTB, 1987.

. Kypnans! «Monenuct-koHCTpYKTOp», «HOHBIH TEXHUK.

. ObpaboTka ipeBecuHbl, MeTaJlIa, YIeKTPOTEXHHYECKUE U APyTHE PaboTHL. - M.:
IIpocBemenue, 1990.

. Inakoscku#t  B.O. Jlns Tex, xTo moOUT Macteputsh. - M.: IIpocsemenue,

1990.
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