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BBenenue

[Iporpamma BCTyNMTEIBHOIO UCIIBITAHKS B aCIIUPAHTYPY IO I'PYIIE HAYYHBIX

cnequanbHocTed «2.5. MammHocTpoeHue» pa3paboTaHa B COOTBETCTBUU €
TpeOoBaHMSAMHU 0a30BBIX YYEOHBIX IPOrPaMM TEXHHUUECKUX CIIEUATbHOCTEH BHICIIIUX
y4eOHBIX 3aBEJCHHUM JJIs1 MPOQHIIeH TOATOTOBKU:

- TEXHOJOTHSI U OOOpyJOBaHWE MEXAHWYECKOW M (HU3UKO-TEXHUICCKOM

00paboTKH;

- TEXHOJIOTH MAallTHHOCTPOCHUS;
- TEXHOJIOTHH U MaIlIMHBI 00pa0OTKH IaBICHUEM;

- MaIlIWHBI, arperaThl U TMPOIIECCHI (B IMPOMBIITUIEHHOCTH);

- MaIlIMHBI, arperaThbl ¥ MpoIecchl (moaurpadus);

- Ha3eMHBIC TPAHCIIOPTHO-TEXHOJIOTHYECKUE CPEICTBA U KOMILIEKCHI;

- CBapKa, pOJICTBEHHBIC MTPOIIECCH M TEXHOJIOTHH;

- YIpaBJICHUE KaYECTBOM MPOAYKIIHH,

- CTaHJAPTHU3AINSA;

- OpraHu3aIys IPOU3BOJICTBA.

[Iporpamma  BCTYNHTENBHOTO  WCHOBITAHUS  TIO  TPyHne  HAayYHBIX

crenuanbHoCcTe  «2.5. MamuHOCTpOeHHE»  YUUTHIBAeT 00JacTh  OyAylen
npoeCCUOHANIBHOW ~ JICSITEILHOCTH  BBIIIYCKHUKOB,  OCBOMBIIUX  IPOTPAMMY
aCIMpPAHTYPbl, U BKIIIOYAET:

COBOKYITHOCTb CpPEJICTB, CIIOCOOOB M METOJIOB JI€ATEIbHOCTH, HaIllpaBICHHBIX
Ha TEOPETUYECKYI0 pa3pabOTKy M 3KCHEPUMEHTAIbHOE HCCIEeI0BAaHUE
npo0JieM, CBSI3aHHBIX C CO3JaHUEM KOHKYPEHTOCIOCOOHOM OTEYEeCTBEHHOM
MPOYKILIMHU, ONOJIHEHUE U COBEPIIEHCTBOBaHHUE 0a3bl 3HAHUM, HAIMOHATBHOU
TEXHOJIOTUYECKOU Cpejibl, ee 0€30MaCHOCTH, Iepeiauy 3HaHUM;

BBISIBJICHUE U OOOCHOBAHHME AaKTyaJbHOCTH MPOOJEM MAIIMHOCTPOEHUS,
TEXHOJIOTUYECKUX MAIMH U 000PYI0BAHUS, UX MPOEKTUPOBAHUS, TPUKIATHON
MEXaHUKH, aBTOMATHU3alUM TEXHOJOTHYECKUX IPOLECCOB W IPOU3BOICTB
Pa3IMYHOTO Ha3HAYEHHUS, KOHCTPYKTOPCKO-TEXHOJIOTMYECKOTO OOecrneueHus
MaIIMHOCTPOUTENbHBIX IPOU3BOJCTB, MEXAaTPOHUKH U POOOTOTEXHUKH, a
TaKK€ HEOOXOAMMOCTH MX peuieHuss Ha 0a3e TEOpPEeTHYECKUX U
OKCMEPUMEHTAIbHBIX ~ HCCIEAOBAHUN, pPE3yJIbTaThl KOTOPBIX 00JanaroT
HOBHU3HOM M MPAKTUYECKOH LIEHHOCTHIO, 00ECIEUMBAIONINX MX PEaTU3alHUIo
KaK Ha MPOMU3BOJICTBE, TaK U B y4eOHOM IPOLIECCE;

CO37/aHME HOBBIX (HAa YPOBHE MHPOBBIX CTAHJIAPTOB) U COBEPIICHCTBOBAHUE
JNEUCTBYIOIIUX TEXHOJOTHI M3TOTOBICHUS MPOAYKIIMU MAIIMHOCTPOUTEIBHBIX
IPOU3BOCTB, Pa3JIUYHBIX CPEJCTB UX OCHAILECHUS;

pa3pabOTKy HOBBIX M COBEPUICHCTBOBAHHWE COBPEMEHHBIX CPEACTB U CHUCTEM
aBTOMATHU3AlIUM, TEXHOJOTUYECKUX MAIIUH U 000pYJIOBaHMsI, MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CHCTEM, CUCTEM aBTOMAaTH3allMU YIPaBICHUS, KOHTPOJIS
U UCIBITAaHUH, METOJOB NMPOEKTUPOBAHHUS, MATEMATHUECKOTO, (DU3UUECKOTO U
KOMIIBIOTEPHOI'O MOJEJIMPOBAHUS MPOIYKIMH, TEXHOJOTUYECKUX POLIECCOB U
MAaIIMHOCTPOUTENBHBIX IPOU3BOJACTB, CPEICTB U CUCTEM UX KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOI0 O0ECIEeUeHUs] Ha OCHOBE METOJOB KHHEMATUYECKOTO H



JUHAMUYECKOIO aHalihu3a, CHUHTE3a MEXaHU3MOB, MalllMH, CHCTeM U
KOMILJIEKCOB;

e paboThl MO BHEAPEHUIO KOMIUIEKCHOM aBTOMATH3allMM W MEXaHHU3alUU
MIPOU3BOJICTBEHHBIX TPOIECCOB B MAIIWHOCTPOEHUH, CIIOCOOCTBYIOIIMX
MOBBIIICHUIO TEXHUYECKOTO YPOBHS MPOU3BOJACTBA, MPOU3BOAUTEIHLHOCTH
TpyJla, KOHKYPEHTOCIOCOOHOCTU MPOAYKIIMH, OOECIEYEHUIO0 OJIaronpusiTHBIX
YCJIOBUM U 0€30ITaCHOCTH TPYAOBOM JAEATEIBHOCTH;

® TEXHUKO-DPKOHOMHYECKOE€ 0OOCHOBAHME HOBBIX TEXHMUECKHUX PEIICHHM, MOUCK
ONTUMAJIbHBIX PEHICHUM B YCIOBUSAX Pa3UYHBIX TPEOOBAHUH MO KAa4eCTBY U
HAJIEKHOCTHU CO3/1aBa€MbIX O0OBEKTOB MAITMHOCTPOCHHS.

[Iporpamma  BCTYNHUTENBLHOTO  HWCIBITAHUS  TIO  TPyHIe  HAyIHBIX
cnenuanbHOCTe  «2.5. MamuHOCTpoeHne»  TO3BOJSIET  OIEHUTh  yPOBEHB
MOATOTOBKH, HEOOXOIWUMBIM ISl YCIENTHOTO OCBOCHHS MPOTPAMMBI OOydYeHHUS U
MOJIYYCHUSI KOMITETCHIIMH, COOTBETCTBYIOIIHUX OOBEKTaM MpodeCcCHOHATBHON
NESATEILHOCTH BBITYCKHUKOB C y4€TOM H30paHHON OTpaciu HAy4dyHOTO 3HaHUS, a
TaK)Ke Hay4YHbBIX 3a71a4 MEKIUCIUTIMHAPHOTO XapaKTepa, B TOM YHCIIE:

® [POCKTUPYEMBbIE O0OBEKTHI HOBBIX WIH MOJIEPHU3HPYEMBIX

MalTUHOCTPOUTENBHBIX TPOU3BOJICTB PA3IMYHOTO HA3HAYEHUS, UX W3NS,

OCHOBHOE€ M BCIIOMOTaTellbHOe 000pyA0BaHUE, KOMIUIEKCHl TEXHOJIOTUYECKUX

MamuH W 00O0pYyIOBaHUS, WHCTPYMEHTAIbHAS TEXHHKA, TEXHOJOTHYECKAS

OCHACTKA, JJICMEHTHI TPHKJIAJTHOW MEXaHWUKH, CPEACTBA IPOCKTHUPOBAHMSI,

MEXaHW3allMM, aBTOMATH3allMK W  YMpaBICHUS,  MEXaTPOHHBIE U

POOOTOTEXHUYECKHUE CUCTEMBI;

® Hay4YHO-00OCHYEeMbI€ TMPOM3BOJCTBEHHbIE M TEXHOJOTUYECKHE MPOIECCHI
MalTUHOCTPOUTENIbHBIX ~ TIPOU3BOJICTB, CPEJACTBA HX TEXHOJOTUYECKOTO,

WHCTPYMEHTAJLHOTO, METPOJIOTUYECKOTO, JTMAarHOCTUYECKOTO,
UH(OPMAITMOHHOTO U YIIPABICHUYECKOTO 00CCIICUCHHS;

® TIIPOIECCH,  BIMSAIONIME  HAa  TEXHUYECKOEC  COCTOSHHE  OOBEKTOB
MaITUHOCTPOCHHUS;

® MaTeMaTU4ecKoe MOJIETTUPOBAHHE 00BEKTOB u IPOILIECCOB

MAaIllUHOCTPOUTCIIBHBIX IIPOU3BOACTB,
¢ CHHTC3HUPYCMBIC CKIAACKUC U TPAHCIIOPTHBIC CUCTCMbI MAIIMHOCTPOUTCIIBHBIX
IIPONU3BOACTB pPa3iIn4dHOro Ha3Ha4YCHUA, cpeacTBa ux O6€CH€‘-I€HI/I$I,

TEXHOJIOTUU (GYHKIIMOHUPOBAHMUS, CpeacTBa UH(GOPMAIIMOHHBIX,
METPOJIOTUYECKUX U TUATHOCTUYECKUX CUCTEM U KOMIUIEKCOB;
® CHUCTEMBI MAaIlMHOCTPOUTEIBHBIX IIPOU3BOJICTB, o0ecrieunBaoIme

KOHCTPYKTOPCKO-TEXHOJIOTUYECKYI0 ~ MOATOTOBKY  MAIIMHOCTPOHUTEIHLHOTO
NPOW3BOJCTBA, YIPaBICHHE WM, METPOJOTHYECKOE ¢  TEXHHUYECKOE
00CJTy’KBaHHE;

® METOABl W CpEeACTBa  JUArHOCTHKH,  WCIOBITAHUA W KOHTPOJIA
MAaIIMHOCTPOUTENFHOM MPOIYKINH, a TAKXKE YIPABICHUS Ka4eCTBOM U3JEIUN
(mpoueccoB) Ha 3Tanax >KM3HEHHOTO LIUKJIA;



® [porpaMMHOE OOECMEUYEHUE W €ro ammapaTHas peanu3anus [JIs CHUCTEM
aBTOMaTH3allUM M  YMOPaBJIECHUS MPOU3BOJACTBEHHBIMU  IIpoIleccaMHd B
MaIIMHOCTPOCHUH,

® METOJIBI MPOEKTUPOBAHUS TEPCHEKTHUBHBIX CHCTEM aBTOMATH3allMH U
yIIpaBJI€HUs] TEXHOJOTUUECKUMHU MPOIECCaMH U TIPOU3BOJICTBAMM;

® METOJbl M CPEJICTBA HCCIEIOBAaHUS M IIOCTPOCHHS TEXHHUYECKHUX CPEACTB
aBTOMAaTH3allUM TIPOU3BOJICTBA;

® QIrOpUTMBI MU  TPOrpaMMbl i1  aBTOMATH3allMd W YIOPaBJICHUS
TEXHOJIOTHYECKUMH TIPOIIECCAMHU;

® IMPOSKTUPOBAHWE U BHEJAPEHHE aIllllapaTHBIX CPEJCTB BBIUUCIUTEIBHOU
TEXHUKHU U UHTEJUICKTYaJIbHbIX KOMITBIOTEPHBIX CUCTEM;

® TCXHOJOTHYECKHE IIPOIECCHI KakK 00BEKTHI aBTOMATHYECKOIO
peryIupoBaHMs/yIIPaBICHNUS,

® METOJbl U CPEACTBA MPOCKTHUPOBAHUS YCTOMUYHMBBIX aBTOMATHUYECKHX CHCTEM

peryIupoBaHUs/yIIPaBICHUS, 00ecIeurnBaroIIuX BBICOKOE Ka4eCTBO
(GYHKIIMOHUPOBAHUS aBTOMATU3UPOBAHHBIX CTAIIMOHAPHBIX TEXHOJOTHYECKUX
ITPOLIECCOB;

® METOJbl U CPEACTBA MPOCKTUPOBAHUS UHTEIUICKTYaJIbHBIX CUCTEM YIIPABIICHUS
CJI0’KHBIMHU TEXHOJIOTUYECKMMHU ITPOLECCAMMU.

METO/Ibl YIIPABJICHUS Ka4€CTBOM MPOIYKIIUU U YCIIYT.

TEXHUYECKOE PETYJIMPOBAHUE U CTAaHAAPTU3ALIHS.

MOATBEPKIACHUE COOTBETCTBUS.

OCHOBBI METPOJIOTHH.

PA3JEJI 1. OBIIUE ITOJIOXKEHUSA

1. Ha BcTynuTenbHOE MCIHBITAaHUE MOCTYIMAIOIINE JOMYCKAIOTCSA MPU HATUYUH
JIOKYMEHTA, YA0CTOBEPSIOLIETrO JIMYHOCTh U TPAXAAHCTBO (ITACopTa), U PACTIUCKU O
nojaye JOKYMEHTOB.

2. @opma TOpOBENEHUS  BCTYNUTEIBHOTO  HUCIHBITAHUS:  MHCbMEHHBIN
KOMIUIEKCHBIH ~MEXAMCUUIIMHAPHBIM 3K3aME€H M YCTHOE coOeceloBaHUE IO
BompocaMm mnpodunsHOi yactu u pedepary. KoMmriekCHbIM MexAUCUUTUTMHAPHBINA
HK3aMEH BKJIFOYAET CIEAYIOIINE YaCTH:

- OIICHKa OOILEero YpOBHsS IMOATOTOBJICHHOCTH, COOTBETCTBYIOIIETO TIpyIIe
Hay4HBIX CIEIHANIBHOCTEN (00111ast 4acTh);

- OIICHKa YPOBHS MOJATOTOBJICHHOCTH IO MPOQUIIIO0 MPOrPaMMBbI, peain3yeMon
B paMKax I'pyNIibl HAYYHBIX CHeMalIbHOCTEN (MTPOQUIIbHAS YaCTh);

- OIIEHKa CTEeNeHUu MpopadOTAaHHOCTH TEMbI HAay4YHO-HCCIEI0BATENbCKOM
paboThl, MIAHUPYEMOW K peaju3allid B paMKaxX MporpamMmbl 0Oy4Y€HHUs MO TpyIe
Hay4HBIX clienranbHocTel (pedepar).

3. Tlo pe3ynpTaram BCTYNMUTEIBLHOIO HCIHBITAHUA MocTynatomemy mno 100-
OAJTbHOM cHCTEeME BBICTABJISETCS OLIEHKa OT HyJs 10 cTa OayyioB. MUHHUMAJIbHO
HeoOxomuMoe KojmuecTBo 0ainoB nmo 100-6anasHOM cucTteMme coctaBisieT 40 0aIoB,
HUKE KOTOPBIX BCTYNUTENBHOE UCIIBITAHUE CUUTAETCA HECIAaHHbBIM. ITOroBas oleHka



BCTYIIUTENIFHOTO HCIBITAHUS OMNpEeNseTcs] MyTeM CYMMHpPOBAHHUS KOJMYECTBA
0a/mioB, MOJYYEHHBIX IO KaXKIO0M YacTH KOMILIEKCHOTO MEXIUCIUIITMHAPHOTO
JK3aMeHa. MakKcUMalbHOEe KOJMYECTBO OayloB IO KaXIOW 4YacTh SK3aMeHa
IpeACTaBICHO B Tabiuie 1.

Tabauma 1
MakcumaJibHoOe Koua-Bo
Ne i/ HaumenoBanmue
KOJI-BO 0aJ1JIOB BOINPOCOB
1 O61mast yacth (MUCbMEHHO) 20 1
2 [IpodunbHas yacTh 40 9
(TUCHMEHHO)
3 CobecenoBanmue 1Mo 20 ]
npodunpHOM YacTH (YCTHO)
4 CobecenmoBanue 1o pedepary 20 -
Hroro: 100

4. DK3aMEHAllMOHHBIM OWJIET COIEePKUT 3 KOHTPOJIBHBIX BOIPOCA IO
JUCIUILIMHAM, YKa3aHHBIM B MPOrPaMM€E BCTYIUTEIBHOTO UCIIBITAHUS, B TOM YHUCJIE:
obmas yactb — 1 Bompoc, mpoduiabHas dacte — 2 Bompoca. CoOecemoBaHue
MIPOBOJAMTCS IO BOIIPOcaM NMPO(HIBLHON YacTH M MPEICTaBICHHOTO pedepara.

OTBeT Ha Ka)XJbl HA BOIIPOC KOMITJIEKCHOTO MEXIUCIMUIIMHAPHOTO 3K3aMEHa
OIICHUBAETCSl B COOTBETCTBUU CO IIKaJION olleHMBaHus (Tabnuua 2). MakcumanbHas
OIlCHKa 3a OTBET Ha Bompoc coctaBiasier 20 OamnoB. Bpems BbINOTHEHUS
MUCHbMEHHOTO 3a/1aHUsl COCTABIISIET — 45 MUHYT.

Tabmura 2

bajuibl Kputepuii BbICTaBJICHHS OLEHKHU

16-20 | JleMoHcTpanusl OTJIMYHBIX 3HAHUM II0 3aJJaHHOMY BOIIPOCY. YMEHHE
WUTIOCTPUPOBATh TEOPETHUECKHE TOJIOKEHUSI OSCKU3aMu, TrpaduKkami,
dopmynamu. [HIupokuit Kpyro3op 1o o0Cyk/1aeéMbIM BOIIPOCAM.

12-15 | JlemoHcTparusi TBEpABIX 3HAHWK 1O 3agaHHOMY Bompocy. Hammuune
MEJIKMX HETOUYHOCTEN B OTBETE M B WJUIIOCTPATUBHOM MaTepHae.

8-11 | Hermmoxoe 3HaHME BOIIPOCA, HO C 3aMETHBIMH OITHOKAMH.

5-7 |Cnaboe 3HaHMe W TIOHMMaHUWE pacCMaTPUBAEMOTO BOIpoca, CO
3HAYUTENHBIMH OIIMOKAMHU

0-4 | He3naHue 1 HENOHMMaHHUE PacCMAaTPHUBAEMOI0 BOIIPOCa.

5. BcTynmuTenbHBIE UCHBITaHUS MPOBOAATCS B OYHOM (opmare u C
IIPUMCHCHUEM JIUCTAHITMOHHBIX TEXHOJIOTUH TI0 PACIHACAHUIO0 MPUEMHON KOMHCCHHU
YHHUBEPCUTETA, Pa3MEIICHHOMY Ha OQHUIIMATILHOM CaliTe YHUBEPCUTETA.

OK3aMEHAIMOHHBIE  ayJUTOPHH MO  KWKAOMY  TpYIIe  Hay4YHBIX
CHCIHMAILHOCTEH OOBABIAIOTCS 3a 1 JCHb 0 Hayaja BCTYHMUTEILHOTO MCIIBITAHHS B
o4HOM (popmare.

6. BerynurenbHbIe UCTIBITAHUS C TIPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJOTHIA
NPOBOSITCS Ha BBIICICHHOM 00pa3zoBaTelbHOM mopTaiie MockoBckoro I[lonmrexa
(http://lms.mospolytech.ru) (mamee — LMS), Ha kOTOpOM pa3sMelieH OHJIANH-KYpC


http://lms.mospolytech.ru/

«BNA2022 <Kon wu HaumenoBanune OOII>» nns npuema BCTYNUTEIBHOTO
ucneitanuss  (Hampumep, «BUMA2022_2.5. «TexHOJOTHS  MAaIIMHOCTPOCHUS»).
B3anmoneiicteue MEXKIY y4YaCTHUKaMU BCTYIUTEIBHBIX VCTIBITAHUN
(npencenareneM, 4ICHaAMHM KOMHCCUH W aOUTYpUEHTAMHM) OCYIIECTBIISIETCS C
IPUMEHEHUEM JTUCTAHIMOHHBIX TEXHOJOTMHA U BHUACOKOH(DEPEHIICBSI3U B CHCTEME
Zoom, Cisco Webex Meet. Ccpinka Ha BUICOKOH(PEPEHIIMIO pa3MEIIaeTcs B OHJIANH-
Kypce Ha noptane LMS. KoHkpeTHsIif BUA HCIIONIB3yEeMOT0 MPOrPaMMHOTO MIPOAYKTa
OyJIeT yka3aH NpUEMHOM KOMUCCHUEH.

7. Omnnantn-kypc  «BHUA2022 <Kom wu  HaummenoBanue  OOII>y,
npeaHa3HaueHHbId s npoBeaeHuss BUA, comepxkuT pasnensl Ui 3arpy3Ku
MMCbMEHHBIX OTBETOB U pedepara, [Iporpammy BCTYNUTETBHBIX HUCHBITAHUM 110
IpyNIe Hay4yHbIX CHENUaIbHOCTEH, mpaBuia mposeneHuss BUA, B T.u. OnaHk
coryiacus abUTypHUEHTa O MIPOBEICHUH BUICO(PUKCALMU XO0/1a UCIIBITAHUH.

8. Peructpamus Ha noptane BUA u noctyn k onnaitH-kypey «BM1A2022 <Kon
u HaumenoBanue OOII>» ocyiecTBisieTcss U3 JUYHOTO KaOWHETa aOUTypUEHTA,
c(OpPMHPOBAHHOTO MPH MOJa4Ye TOKYMEHTOB B MPUEMHYI0 KOMUCCHIO MOCKOBCKOTO
[Tonurexa.

9. Ccbuika mns noakiatoueHuss K BujaeokoHpepenuun BHWA  noctynHa
abutypuenty B onnaitH-kypce «BMA2022 <Kox u HammenoBanue OOII>» mocne
peructpanuu Ha noprtaie BUA.

10. Ilepen HayaoOM BCTYMUTEIBHOTO UCIBITAHUS, IOCTYHAIOIIUM COOOIAETCs
BpEMs U MECTO MOJIy4eHUs HH(OPMALIUHU O MOJIyYEHHBIX pe3yJIbTaTax.

11. Ha BcTynuTeIbHBIX UCHBITAHUSAX pa3peliaeTcs MOoJIb30BaThCs: CIIPaBOYHON
JUTEpPaTypor, MPEACTaBIAEMON KOMUCCUEN. 3alpelieHo MOJIb30BaThCA CPEACTBAMHU
CBSI3H.

12. Tloctynaroiuii, HapylIalOMIMK TpaBujia TMOBEICHUS HA BCTYMHUTEIHHOM
UCTIBITAHUM, MOXKET OBITh CHAT CO BCTYNHTENbHBIX HCHBITAaHUN. Damuius, uM,
OTYECTBO CHSTOIO C UCTBITAHUN MOCTYHAIOUIEr0 U MPUYMHA €r0 CHATHUS 3aHOCSTCS B
IPOTOKOJI MPOBEAEHUS BCTYIUTEIBHOIO UCTIBITAHUS.

13. [Ipn mpoBeneHWH BCTYNMUTEIBHOTO HWCIBITAHUSA YTOUHSIONIUE BOMPOCHI
NOCTYMAIIUX IO COACPNKAHUIO HK3aMEHALMOHHBIX BOMPOCOB MPUHUMAIOTCS
npejacenare’aeM 5SK3aMEHAIMOHHOM KOMHUCCHMH, B TOM 4YHCIEe MO TeledoHy Hu
paccMaTpuBalOTCsl TOJBKO B clydae OOHapyXeHHUs OMNEYaTKu WIH JpYyrou
HETOYHOCTH KaKoro-imOo 3aJaHusl BCTYNHUTENbHOro ucneiTanus. Ilpeacenarens
HK3aMEHALIMOHHONW KOMHMCCHUU 00513aH OTMETHUTH 3TOT (PaKT B MPOTOKOJIE MPOBEICHUS
BCTYNHUTEIHHOTO UCIIBITaHUSI. DK3aMEHALMOHHON KOMUCCHEN OoyayT
IpOoaHAIM3UPOBaHbl BCE 3aMEUaHMsl, MPH MPU3HAHUU BOINPOCA HEKOPPEKTHBIM OH
3aCYUTHIBAETCS TIOCTYMAIOIIEMY, KaK BBIIIOJTHEHHBIN MPaBUIILHO.

14. ITucbMeHHBIE OTBETHI HAa BOMPOCHI 0popMIIsIIOTCS Ha OnaHke ¢popmarta A4 ¢
yKa3aHUEM HACHTU(PUKAIUOHHBIX AaHHbIX abutypuenta (Pamunus M.O., HOMEp
Owieta, HOMep Bompoca). biaHk 3amofHsAETCS BPYyYHYIO, pa300pUUBBIM MOYEPKOM,
pPYUKOM 4EpPHOro IBETa. DCKHU3bI, CXEMbI BBIMOJIHSAIOTCS BPYUYHYIO, JOIMYCKaeTcs
NpUMEHEHUE YepTEKHBIX MHCTpyMeHTOB. Kaxkias cTpaHuIla, colepkaias OTBET,
HYMEPYETCS U BUSUPYETCS aOUTYPUEHTOM.

[lo wucTreyeHMHM BpEMEHH, OTBEJECHHOTO Ha BBIMOJHEHUE MHUCbMEHHOTO



9K3aMeHa, MOCTYMAIIIUN 3arpy’kaet cBoil orBeT B (hopme ckaH-mpokymenra (.pdf)

wm ¢ororpadun (.jpg) B ommaiiH-kypce «BUA2022 <Kon m HammenoBanwme

OOII>» cTporo 10 BpeMEeHH, YKa3aHHOTO SK3aMEHAIMOHHON KOMUCCHEH.

Bpemst BeITIOTHEHNST MUCHMEHHBIX OTBETOB 10 OMJIETY COCTaBIseT — 45 MUHYT,
Bpems i pororpadupoBaHus (CKaHMPOBAHUSA) OTBETOB MO OWJIETYy M 3arpy3Kd
uHpopMaimu B cuctreMy LMS yHHBepcuTeTa B COOTBETCTBYomieM paszzaene - 20
MuHyT. [locne ykazaHHOro BpeMeHH 3arpy3ka OTBETOB OyJeT 3a0J0KUpOBaHa.

15. ITo okonuanuu otrBefeHHOrO BpeMmeHnu [locTynarommm coobImaercs BpeMs
MOBTOPHOTO TOJKIIIOUEHUS] K BUACOKOH(PEPEHIIMH ISl y4acTHs BO BTOPOM JTarie
BCTYIUTEIBHBIX UCTIBITAHUHN - cOOECEIOBAHUU MO pe3yJibTaTaM MUCbMEHHOTO OTBETA
npoduILHON YacTu OumieTa u codecenoBanue 1o pedepary.

16. Ilepen nmpoxoxkaeHueM cobeceqoBaHuu Ha nopraige LMS B onmaiiH-kypc
«BNA2022<Kon u HammenoBanume OOII>» B COOTBETCTBYIOUIMN pa3jiesl JOJDKECH
OBITH 3arpy>keH pedepaT ¢ BU30M MOCTYNAIOIIETO B CPOK HE MO3AHEE, YeM 3a | CyTKu
710 Hadaja BCTYMHUTEIbHbBIX UCITBITAHUH.

17. Tlo OKOHYaHWW  BCTYNUTEIBLHOTO  HCIBITAHWS  TOCTYIAIOIINAN
uHQOpMHUpPYETCS KOMHCCHEH O HaOpaHHBIX Oamiax ¢ Y4eTOM WHAMBHAYaJbHBIX
JTOCTHKECHUH.

18. Ilpu mpueme Ha OOydeHHE MO MpOTpaMMaM ACIHUPAHTYPHl YHHUBEPCUTET
YYHUTHIBACT CICAYIOIINE WHIUBUTY ATbHBIC TOCTHIKEHUS:

e [yOJMKAIIMU B U3JIAaHUAX, UHJIECKCUPYEMBIX B MEXKIYHAPOJHBIX 0a3ax HAy4YHOTO
utupoBanus Web of Science u Scopus - 10 6aioB 3a KaxIyto myOJIUKaIIo;

e IyONUKAIMM B M3JAHUSAX, BXOJIIIMX B IEPEUYCHb PEICH3UPYEMBIX HAYYHBIX
W3TaHuH,

e pekomeHgoBaHHBIX BAK myis myOnuKaiuy OCHOBHBIX HAy4HBIX PE3yJbTaTOB
nuccepranmii  («mepedenb BAK»), a Takke aBTOpcKkHe CBHUACTENbCTBA Ha
U300peTeHMs, TATEeHThI — 5 OaJIOB 3a KaXIyl MyOJIMKalluio, aBTOPCKOE
CBUJICTEIHCTBO WJIW TIATEHT;

® CTaThH, TEKCTHI, TE3UCHI JOKJIAJIOB, OMMyOINKOBAHHBIC B TPY/IaX MEKTyHAPOIHBIX
WIH

® BCEPOCCHUICKHX CHMIIO3UYMOB, KOH(EpEeHIINA, CEeMUHAPOB - 4 0aia 3a Kaxmayro
MyOJIMKAIIHIO.

® JUIUIOMBI TIOOEIUTENe MEXKIyHApOAHBIX M  BCEPOCCUUCKUX  HAYYHBIX
KOHKYPCOB, CTYJCHUECKHX OJUMIIHAJ] W TBOPYECKUX (ecTUBasiCl, TeMaTHKa
KOTOPBIX COOTBETCTBYET HaIpaBJIEHHOCTH MOJITOTOBKHU (Hay4gHOM
CHEIUATBHOCTH) B aCIUPAHTYpE - 3 Oaiuia 3a KaK/IbIi TUILIOM.

e MpoyMe MyOJUKaIuHU - 2 6ajlia 3a KaKIyI0 MyOJIHKAIIHIO.

® JUIUIOMBI MMOOCANTENICH PETHOHAIBHBIX KOHKYPCOB, CTYIACHYCCKUX OJIMMITHAN U
TBOPYECKUX (pEeCTUBAJICH, TeMaTHKa KOTOPBIX COOTBETCTBYET HAIPaBICHHOCTH
MOJTOTOBKK (HAYYHOW CHEIUATBHOCTH) B acmupaHType - 2 Oamia 3a Kaxiblid
JTUTIIIOM.

® HaJIWYHe YIOCTOBEPEHHUS O cladye KaHIUIATCKUX SK3aMEHOB (IJIs JIMII, CAABIIMX
KaH/IUJATCKHE JK3aMEHBI 32 PyOEKOM); CIPaBKH O HAJIWMYUHA 3aKOHHOMW CHIIBI



NPEIBIBICHHOTO JOKyMEHTa O CJade KaHAWJATCKUX HK3aMEHOB, BBIIAHHON
MunuctepctBoM 00pa3oBanus U Hayku Poccuiickoit denepanun) — 2 Ganna;

® JTUTUIOM MarucTpa Wiy CHeruanucTa ¢ oTmurneM — 10 6ayios;

® pPEKOMEHJATEIbHOE MUCHMO OT MOTCHIMAIBHOTO HayyHOro pykoBoamrtens — 30
OaILIoB.

19. B cnywae paBeHCTBa MpaB (KOHKYPCHBIM Oaiul, Oaibl TPEeIMETOB
BCTYNHUTEIBHBIX HCIBITAHUA B COOTBETCTBHHM C MPHOPHUTETAMH, WHIWBHIYATbHBIX
JOCTHKCHH) Ha TMOCTYIUICHHE JBYX M Oojiee TOCTYMaroIuX, MPETCHIYIOIMNUX Ha
OJTHO MECTO, TIEPEUCHb 3aYMCISEMBIX JIAI[ OMPEACNSICTCS MPUEMHONH KOMHCCHEH
YHuUBepcUTeTa Ha OCHOBAHUU PACCMOTPEHUS JTMYHBIX 1€ MOCTYHAIOIIHX.

PA3AEJI 2. COAEPKAHUE BCTYIIUMTEJBHOI'O UCIIBITAHUA

[Iporpamma BCTyNUTENbHBIX UCIIBITAHUN 110 TPYIIE HAYYHBIX CIIELHMAIIBHOCTEN
«2.5. MalmmHOCTpOEHHUE» NPEAYCMATPUBAET KOMIUIEKCHYIO OLICHKY 3HAHUW U YPOBHS
IOJATOTOBJIEHHOCTH MOCTYNAIOLIErO U BKJIIOYAET CIAEAYIOIINE YaCTH:
1. Ouenka o0umiero ypoBHsi MOATrOTOBJIEHHOCTH, COOTBETCTBYIOLIAsl IpyIie
HAYYHBIX CHEeNUAIbHOCTEN «2.5. MamuHOCTpoeHHe» (001as 4acTh).

B nporecce BCTYIUTENBHBIX MCIIBITAHUN MOCTYIAOIINE JIOJDKHBI [TOKAa3aTh 3HAHWE
OCHOBHBIX OOIIMX BOIPOCOB COOTBETCTBYIOLIMX IPYIIE HAYYHBIX CHEUUATIBHOCTEH U
OOHApYX UTh CHOCOOHOCTh: ONPEAETSATh OCHOBHBIE TOHSTHSA, YKa3biBas Ha
OTJIMYUTENbHbIE CYLIECTBEHHBbIE MPHU3HAKU OOBEKTOB OTOOPAKEHHBIX B JIAHHOM
NOHATUY; CpPAaBHUBATh W3YyYEHHbIE OOBEKTHI; OOBSICHATh  (MHTEPIPETUPOBATH)
M3yYEHHbIE TEXHOJIOTUU U MIPOLECCHI, T.€. pACKPBIBATh UX YCTOMYUBBIE CYLIECTBEHHBIE
CBSI3U; TPUBOJIMTH COOCTBEHHBIE MPUMEPHI; JaBaTh OLIEHKY H3YyYEHHBIX IPOLECCOB,
BBICKa3bIBaTh CyXJeHUE 00 UX 3(PPEKTUBHOCTH, YPOBHE U 3HAYCHHUHU; aHATU3UPOBATH
KaK KOJIMYECTBEHHO, TAK U KAYECTBEHHO OCHOBHBIE ITOKA3aTENIM Ka4eCTBA MPOTYKIIHH.

2. OueHka ypoBHSI TOATOTOBJIECHHOCTH 10 HAYYHOH CIEeNHMAJIbHOCTH,
peajm3yeMoOii B paMKax TIpPyNIbl HAaY4YHbIX CHeHUAJbHOCTEH  «2.5.
MamuHocTpoeHue» (IpoPuiIbHAS YACTh).

BerynurensHoe UCHIBITAHUE IO HAYYHOW CIEHMAIbHOCTH ONPENEISET, HACKOJIBKO
cBOOOHO M IIyOOKO JMIa, TOCTyHarollMe B  aclUpaHTypy, BIaJCIOT
TEOPETUUYECKUMH M TPAKTHYECKUMHU 3HAHUSMH MO MNPO(YUIBHBIM JUCHUTUIMHAM,
KOTOpble B OyAyIlieM MOTyT CTaTh OCHOBOM WX HAy4YHOW-HCCIIEI0BATEIbCKOM
NEATEIIBHOCTH.

3. Ouenka creneHd NPOPA0OTAHHOCTH TeMbl HAYYHO-HCCJIEI0BATEIbCKOM
padoThl, IVIAHUPYEMOH K peajM3allid B PaMKaxX NPOrpaMmbl O0Oy4YeHHUs IO
HAY4YHOM crnenuaJbHOCTH (pedepar)

B pedepare wu3maraioTcsi OCHOBHBIE TMOJOXKEHHS  Pa3BUTUS  HAYYHBIX
VCCIICOBAHAN 10 OJHOW W3 TEM TIPYNNbl HAYYHBIX CIEHUAIBHOCTEN «2.5.
MamuHOCTpOeHUE», B TOM YHUCIE 10 T€ME, INIAHUPYEMON K BBIIIOJIHECHUI HAy4HO-
KBaJTM(DUKAIIMOHHOW pabOTHI (IMCCEPTALIUN).



YACTb 1. OBIIAA YACTD

1.1. PexoMeHayeMmble pa3jiejbl H TeMbI POrPAMMBbI BCTYNHTEIbHBIX
NCNBLITAHUA

Tema 1. Metoabl 00padoTKN MaTepPUAJIOB

Teopernyeckne OCHOBHI MeToaa o0paboTku. BzammomelcTBue pexyIIero
WHCTPYMEHTa C oOpabaThiBaeMbIM MaTepuasioM. Temnopusnka MpoIEecCOB
oOpaboTku. MexaHMKa HM3HOCA PEXYIIUX MHCTPYMEHTOB. HMHCTpyMeHTalIbHbIE
Matepuanbl. [IpoekTupoBaHue pexyIMX HHCTpyMEHTOB. CrocoObl 00paboTKH
MeTauioB pezanueM. O00py0BaHUE TEXHOJIOTHYECKUX CUCTEM.

Tema 2. TeopeTuueckue 0CHOBbI TEXHOJIOTHM MAIIIMHOCTPOCHUS

MammHOCTPOEHUE U €r0 POJIb B YCKOPEHUH TEXHUYECKOTO Mporpecca. 3a1adu u
OCHOBHBIE HAaIpPaBJICHUS PAa3BUTHS MAIIMHOCTPOUTEIBLHOIO MPOW3BOACTBA. Polib
PYCCKMX YUYEHBIX U MHXEHEPOB B (POPMHUPOBAHMU U PA3BUTHUU TEXHOJOTUU
MalMHOCTpOeHUs1. OCHOBHBIE TIOHSATUS U OMNpPEAEICHUS B  TEXHOJOTUH
MalllMHOCTpoeHus. M3nenus, getanu, y3Jbl, TPYIIbl U IpyTrue COOPOYHBIE €TUHUIIBL.
CnyxebHoe Ha3zHaueHue wu3aAeauil. [Ipou3BOACTBEHHBIH UM TEXHOJOTUYECKUU
nporeccel.  Knaccudukamuss  TexHomormdyeckux — mporeccoB  (mo  ECTIIII).
TexHoyiorn4yeckre oOrnepaiu, HUX ONpeAesieHHne M Ha3zHaueHue. HeoO0XoIumocTh
COYETAaHUS B TEXHOJOTHMYECKOM IMPOIECCE TEXHUYECKOTO U SKOHOMHYECKOIO
MPUHUUINOB. TpPyJOE€MKOCTh M CTAaHKOEMKOCTh TEXHOJOTHYECKOW omepaluu u
TEXHOJIOTUYECKOro Tpoiiecca. Hopma Bpemenn u HOpma BbIpaboTku. [Iporpamma
BBIITyCKAa  M3JICJIMH, TNPOU3BOJCTBEHHAsT W  ONEpAlMOHHAsT MapTUs, HUKI
TEXHOJIOTMYECKON ONepalru, TAKT U PUTM BblTycKa. Tumnsl npousBoactsa. Oopmsl
OpraHv3alyyd  MPOU3BOJCTBEHHOro mpouecca. [Ipou3BOAUTENBHOCTh  TPY.a,
ce0eCTOMMOCTh U3JIeNIMA W omepaluid, HuX TEXHOJOTHYECKoe OOecredeHue.
TexHonmornyeckoe oOecIeYeHUe KadecTBa W3S, [Ipou3BOAUTENBHOCTD U
SKOHOMHUYHOCTb  TEXHOJOTHYECKUX  IMPOIIECCOB. OCHOBBI ~ TEXHHUYECKOTO
HOpMUpOBaHUA. Pacuer mammHHOrO BpeMeHH. HopmupoBaHuE py4YHBIX TPUEMOB
paboThl. CriocoObl U3y4YEeHUs 3aTpaT BPEMEHU B YCJIOBHUAX MPOU3BOACTBA. CriocoObl
COKpalleHus 3arpaT Ha MPOU3BOACTBO u3Aeiuid. OCHOBBI INPOEKTUPOBAHUS
TEXHOJIOTUYECKOTO TPOIecca M3rOTOBJICHUS MAIlMHBI. TEXHOJIOTHS HW3TOTOBIICHHS
MaIIYH.

Tema 3. Teopusi 00padboTKH MeTAJIOB IaBJICHHEM

duznyeckre OCHOBBI TutacTuueckon aedopmanmu. Hampspkenus. Jledopmariun.
YcnoBue IIIACTUYHOCTH U CBSI3b MEXKIY HANPSOHKEHUSMU, JAePOpMalUsIMU U
ckopocTsamu nedopmaruu. MaTtemaTHYeCKue MOJACIA CONMPOTUBIICHUS Nedopmaruu.
KoHnrtakTHOE TpeHue npu oOpaboTKe JaBICHUEM: PEKUMBI TPCHHUS, 3aKOHBI TPCHUS U
Mozaenu TpeHus. Metonbl omnpeneneHus JIeQOPMHUPYIOIIUX CUI U pabOThI
nedopmanuu. Yuciennsie MeTo sl pemenus 3aaady OMJI. [lnactuunocts. Kputepun
paspyuieHusi. AHanu3 omnepanuid 00bEMHOM INTaMIOBKUA. AHAJIU3 ONEpalMid
JUCTOBOM INTAMIMOBKH. TEXHOJOrWs KOBKM M TOpsiueid IITaMIOBKH (0OIue
nojiokeHus1). TeXHOJOTHsT XOJIOJHONH OOBEMHOM IMITAaMITIOBKH (OOIIME TOJOKEHHUS).



TexHonorus JNUCTOBOM IITaMIOBKU (OOIIKME TOJIOXKEHHS). ODKCIEPUMEHTAIbHOE
UCCIIEIOBAaHUE CBOMCTB 1e(pOpMHUPYEMBIX METAIIIOB.

Tema 4. TeopeTudyeckue 0CHOBBI CBAPKH, HAMJIABKU M HAHECEHNSI MOKPBLITHI

TexHOJIOTHYECKHEe OCHOBBI CBAapKW, HAIJIABKM W POJICTBEHHBIX MPOIECCOB.
CBapHble KOHCTPYKIMU. MexaHu3aluMsgs U aBTOMAaTH3AlUsl TEXHOJOTHYECKHUX
omepaiuii CBapku M HariaBku. KOHTpoJib KayecTBa CBapKU, HAIJIABKA U HAHECEHUS
ITOKPBITUH.

Tema 5. OcHOBHBIE IPUHIUIIBI KOHCTPYUPOBAHUS 000PYA0OBAHUS XMMHYECKHX
MPOU3BOACTB

Hayunble = OCHOBBI ~ HcCCHeOBaHUSI ~ OOOpY/IOBaHHUS  XMMUYECKHX U
He(PTEeXUMUYECKUX  MPOU3BOJACTB. (OCHOBHBIE TMPUHIMIBI  KOHCTPYHPOBAHUS
XUMHYECKOTO W Hedrexumuueckoro oOopyzoBaHusi. CBsi3b TEXHOJIOTUYECKOTO
mpolecca ¢ KOHCTPYKUMEW MamuHbl U anmapara. Ouzndeckoe U MaTeMaTH4eCKOe
MOJICTUPOBaHUE. ODKCIEpUMEHTaIbHbIE HcchaenoBanus. OCHOBHBIC NPUHIUIIBI U
METOJIbl KOHCTPYHUPOBAHMSI MAIllMH U allapaToB XUMUUYECKUX U HEePTEXUMUUYECKUX
npou3BoJIcTB. [lokazaTenu kauectBa. HopmaTuBHbBIE TOKYMEHTBI, UCIIOIB3YEMbIEC MIPU
KOHCTPYUPOBAHUU XUMHUUECKOTO 000PYI0OBAHUS.

Tema 6. YnpasJ/ieHre Ka4eCTBOM

CylHoCTh, poOJib, 3HAYEHHWE U OCHOBOIMOJIATalolIMe TOHATUS B 00JacTH
YVIOpaBJIECHUSI KAYECTBOM B YCJOBUAX PBIHOYHOM JKOHOMHUKH. ['€HE3UC TOHSATHUS
«kauecTtBO». HMHTerpanpHas Monelb KadecTBa. (OCHOBHBIE KAaTErOpUU TEOPUU
ynpaBieHUus. MEHEI)KMEHT KayecTBa, €ro cocrapistomme. CTaguu ¢ 3Tallbl
JKU3HEHHOTO0 1MWKJIA NpoaykKuuu. KBanmumeTpusi, METOIbl KBAIMMETPUM U HX
UCIIOJIb30BaHUE B YIPABJICHUU KauecTBOM. OCHOBHbBIE MOHATHUSI KBaauMeTpuu. Polib
KBAIMMETPUM B YyIpaBlieHWHW KadecTBoM. Kiaccudukanus u HOMEHKIATypa
nokazareneld KayecTBa. MeToAbl OLIGHKH YpPOBHS KadecTBa. (OpraHuzanus
MPOBEJICHUS OIIEHKH YPOBHS KauecTBa NpoAyKiuu (yciyr). MHCTpyMEHTBl KOHTPOJIS
kadecTBa. [[oHSITHE KOHTPOJS KadecTBa. 3ajlaud, OOBEKThI, METOJIbI U OpraHU3aIus
KOHTpOJIs kadyecTBa. McnbiTanus npoaykuuu. KOHTpoib TOYHOCTH U CTAOMIBHOCTH
TEXHOJIOTUYECKUX MpoieccoB. [IpocThie HMHCTPYMEHTHI KOHTPOJISI KauecTaa.
Bo3HukHOBEHUE U POJIb MPOCTHIX MHCTPYMEHTOB KOHTPOJIs kKauecTBa. CeMb HOBBIX
WHCTPYMEHTOB KOHTpOJSl KAauecTBa, MX HA3HAYEHHE, CO3/IaHUE U TNPHUMEHECHUE.
OTeuecTBEHHBIN U 3apyOeKHBIN OMBIT yIpaBieHUs KauecTBOM. Teopusi U MpakTHKa
3apy0OexxHoro ombita ynpasienus kadectBoMm (CIHIA, EBpoma, Anonms, Kurtait u
npyrue crtpadbl). CpaBHUTENBHBIM aHANIM3 3apyOEKHOTO OMNBITA YIPaBICHUS
KauecTBOM IpoayKiuu. CucTeMbl MEHEKMEHTA KauecTBa. Komruieke ctaniapToB Ha
CUCTEMbl MEHEPKMEHTa KauecTBa. MEHEI)KMEHT KauecTBa, €ro COCTaBJISIOIIUE.
Ceptudukarus cucteM MeHEHKMEeHTa KadecTBa. CpelcTBa M METOIbI YIIPaBICHUS
Kaue€CTBOM.

Tema 7. ConpoTuBJ/ieHHEe MATEPUAJIOB
PacTsokenne u cxkathe B TIpeAenax yOpPYrocTd. AHAIA3 HANPSOKEHUA H

nedopmaruii. M3rubaronumii MOMEHT U noniepeuHas cuiia. Harmpsixenust B mornepeyHo
Harpy>k€HHbIX CUMMETpPUYHbIX Oankax. WM3ornyras ocb Oanku. Cratuyecku
Heomnpeneanumble 3agaur  npu  u3rube. OIHOBpeMEHHOE JeicTBUE u3ruba u
pacTsbkeHuss WM cxatus. Teopuss mnpomonbHoro u3ruba. Kpyuenue u



OJIHOBPEMEHHOE JeHCTBUE M3ruba U KpydeHUsl. MOMEHThI MHEPIIMH TJIOCKUX (QUryp.
bayiku, moaBep>KeHHbIE OJJHOBPEMEHHOMY JEHUCTBUIO OCEBBIX M MOIMEPEUHBIX CHIL
[Totepst ycroitumBocTH cTepkHei. KonrenTtpamus Hanpspkerwil. Jlepopmanuu 3a
npenesaMu ynpyroctu. MexaHn4eckue CBOMCTBa MaTepUasoB.

Tema 8. /lerasim MalIMH U OCHOBbI KOHCTPYUPOBAHUS

OCHOBHBIC KpHUTEpHH PaOOTOCIIOCOOHOCTH M pacuera JAcTajeii MaIlluH.
Hanexnocts. CoenuHEHHUS CBapHbBIC, 3aKJICTIOYHBIC, pPE3bOOBBIC, KIMHOBBIC,
MTU(TOBBIC, IITMOHOYHbIE, IUTUIEBbIE U COeUHEHUs ¢ HAaTAroM. OO0IIMe CBeIeHUs O
nepenavax. 3yoOuareie mnepenaun. YepBsunble mnepenauu. llemnbie mnepenauw.
@pUKLMOHHBIE T€peJayu W Bapuaropbsl. PemeHHble nepemgaun. Bansl u  ocwu.
[TogmmnHuky kauenus. [loammnankn ckonbxeHus. [IpyKuHsl.

Tema 9. MaminHbI U arperarbl

Ompenenenre eCTKOCTH BaJKOBOro obOopynoBanusi. OmpeneraeHue mporuda
HUAJTUHIPUYECKUX U3JICTUA METOJOM HadalbHBIX mapameTpoB.  OcCOOEHHOCTU
MOCTPOCHUS MEXaHM3MOB MpuBOjAa. Pa3HOBUAHOCTM TPUBOAOB. (CHOBHBIC
napamMeTpbl MPOLIECCOB PE3aHHMsl M MX YYET IPH CHIOBOM pacuere pe3aibHOIO
0o0OpyZlOBaHUSI M €ro MEXaHHW3MOB. XapaKTepPHUCTHKAa CIOCOOOB pe3aHus U
MPUHIIUIIOB MOCTPOEHUSI MEXAHU3MOB JJII UX OCYILECTBJICHUS, TPUMEHSIIOIIUXCS B
COBPEMEHHBIX  pe3aibHbIX MamuHax. (OCHOBHOE Ha3HAYEHUE IPECCOBOTO
obopynoBanusi. Ilytu peanuzanuu MpeccoBOro OO0OpYyJIOBaHUS [JIsi MOJy4YCHUS
KaueCTBEHHON mpoAyKiuu. OcoOeHHOCTH pacueTra padOThl MPECCOB PA3THUHBIX
MPUHLUNOB JCUCTBUS. BapuaHThl MOCTPOEHUS TMO30JOTHBIX MPECCOB, HX
XapaKTEPUCTHKA M BO3MOXHBIE CHOCOOBI ucmosib3oBaHus. (OCHOBBI pacuera
MEXaHU3MOB JaBieHud. KyinaukoBble MexaHu3Mbl. KputepranbHble METObI aHATN3a
KyJJAYKOBBIX ~MEXaHW3MOB. MaremaTudeckass MOJIeNib  KYJA4yKOBO-PbIYaKHOTO
MexaHusma. [IpuHIUNBE BHIOOpa KMHEMATHYECKOM CXEMbl MEXaHU3Ma, MCXOMS W3
XapakTepa M BEJIWYUHBI €r0 Harpy>KeHHUs] U KPUTEPHUEB KayecTBa. 3ajlaud CUHTE3a
MEXaHHU3MOB, HCXOJs U3 WX TEXHOJOTMYECKOro HazHaueHus. [IpuHIMMBI
MaTeMaTUYECKOr0 MOJICIUPOBaHUsSI MeXaHUu3MOB. KOHCTpyKTOpCKas peaiu3aius
CXEMHBIX pElICHUN TpPU MNPOCKTUPOBAaHWU. BBIOOp reoMeTpudYecKHX pa3MepoB U
dbopM dJIEeMEHTOB MaIlMH B COOTBETCTBMUM C WX HazHadeHueM. Ilporeccel u
o0opyJ0BaHUE JJIsI M3TOTOBJIEHUS JeTaled u3 miaactMacc (ITHEBMO-BaKyyM
(dbopmoBaHue, IKCTPY3Hs, KaJIaHIPOBAHKE, JTUTHE MO AABICHUEM).

Tema 10. OcHOBHbIE OHATHS TEOPHUH YNIPABJIEHUS

ABtoMatmzarsi W MexaHmzanusa. OOBEKT ympaBlieHHUS W CPEICTBa
yhpaBiieHUs. ABTOMAaTHMYE€CKME M AaBTOMATHU3UPOBAHHBIE CHUCTEMBI YIIPABIICHHUS.
Hctopust aBTomaTuku. PoJib aBTOMaTH3aIuu B pa3BUTHUU OOIIECTBA.

Tema 11. OcHOBHBIE BHABI CHCTEM ABTOMAaTH3AIMHU U YIIPABJICHUSA

[Mpunmuner  ympaiaeHus. OCOOEHHOCTH  MaTEeMaTHYECKOTO  OMHMCAHMS
aBTOMATHYECKUX CHCTEM. TeXHHMUECKHE CpencTBa aBToMaru3auuu. lIporpammuoe
oOecrieyeHue CUCTEM YIIPaBIICHUS.

Tema 12. OnTumanbHoe ynpasieHnue. Kpurepun u MmeToabl

3agaud ONTUMAJIBHOrO ympasieHus. Kpurepun onTtuMalbHOCTH. MeTOIbI
ONTUMAJIBHOIO YIPABJIEHUSA: BapHAllMOHHOE WCUHCIICHHWE; MPUHIIMI MaKCUMyMa,
JWHAMHYECKOE TPOrPaMMHUPOBAHUE.



Tema 13. Po6acTHbIe cCTEMBbI M AIaNITUBHBIE CUCTEMbI YIIPABJICHHSI

TunoBsie MPUMEPHI CUCTEM C HETIOTHOW WH(OpMaIuei 1 METO bl YIIPaBICHUS.
AanTUBHBIE CUCTEMBI, DKCTpeMalIbHbIC U caMoHacTpauBatoruecs CAY.

Tema 14. KauecTBO Kak 00bEKT ynpaBJIeHUS

[Tonsitue o xauectBe. KauecTBO U KOHKypeHTOCIIOCOOHOCTh. OlieHKa PUCKOB
npeanpusitusa. CHUCTeMHBIM TOAXOA K YIPABICHUID KAa4eCTBOM MPOIYKIIHH.
CymHocTh ympaBiieHuss kKadecTBoM. DopMupoBaHue KauecTBa W3JENUNA  TNpHU
npoekTupoBanun. ObecreyeHne KayecTBa U3IeINil B polecce Mporu3BOJICTBA.

Tema 15. TexHnueckoe peryJiJupoBaHue M CTAHAAPTU3ALMS

3akoH @3 «O TEXHUYECKOM pEryaupoBaHUW». lIoHATHE O TEXHUYECKOM
pernamente. llenn wu npuHIUNbEl craHgapTu3anud. OCHOBHbIE HOPMATHBHBIC
JOKYMEHTBI B HAIIMOHAJIIBHOW CUCTEME CTaHIapTU3auuu. Buabl craH1apToB.

Tema 16. MeTpoJsiorus

OcHOBHBIE pa3fensl METposioruu. Buabl m Meronsl uzMmepenuil. Cpencrsa
m3Mepenuii. Obecreuenne enuacTBa m3Mepenuii. @3 «OO6 obOecrieueHUH €IUMHCTBA
M3MEPECHUIN.

Tema 17. IloaTBep:KIeHHE COOTBETCTBHS

OcHoBHBIE TOJIOKEHUS cepTHPUKauuu. OOBEKTbl U LU CepPTUPUKALUU.
IIpaBoBOE oOecmeueHre cepTUUKAIUN.

1.2. IlepeyeHb BONPOCOB MO IPyIiNe HAYYHBIX CHENNAIbHOCTEH,
BBIHOCUMBbIX Ha BCTYNIUTEJbHOE UCTILITAHUE

1) MupoBoe pa3BUTHE MPOU3BOICTBA XaPAKTEPU3YETCSA MOCTEIICHHONW CMEHOU
TEXHOJIOTUYECKUX YKJIAJIOB SKOHOMHKHU. TepMHUH "TEXHOJIOrMYecKuil yknan"
1 TIpe00JIaIafoIuil TEXHOJIOTHISCKUM YKIIaa B 9KOHOMUKE Poccun.

2) Tunel TPOW3BOACTBA, BHJIbI W  OCHOBHBIC (OpPMbI  OpraHH3aI[UH
TEXHOJIOTUYECKHUX MPOIIECCOB B MAITMHOCTPOCHUH.

3) IlonsTHe KavyecTBa U3/CIIHS B MAITUHOCTPOCHUH, ITOKA3aTeIN KaueCTBa.

4) KadecTBO MOBEPXHOCTH M TEXHOJOTHYECKHE METOJbI €r0 ITOBBIIICHUS.
OnuiMre Takue NapaMeTpbl KadyecTBa MOBEPXHOCTHU KakK: IIEPOXOBATOCTh
MOBEPXHOCTH, OCTATOYHbIC HAIPSKEHUS, PU3MKO-MEXaHUYECKOE COCTOSHUE
MOBEPXHOCTHOTO CJIOSA METAJIJIA U €70 MUKPOCTPYKTYpa.

5) IIpomecchl KOMOMHHPOBaHHOH 0OpPaOOTKH, B TOM YHCIE C HAJIOXKCHHEM
pPa3IUYHOTO pojaa (PU3NYECKUX U AP. BO3ICHCTBHM.

6) B Hacrosimiece BpeMs B MAIIMHOCTPOCHHHM AaKTHBHO pa3padaThIBAIOTCS |
BHENIPSIIOTCS  METOJBI 00pabOTKH, KOTOpble HE TpeOyIOT Uil CBOETO
OCYILIECTBJIICHUSI KOHTAKTa TBEPIOI0 MHCTPYMEHTA C 3aroTOBKOM. UTO 3TO 32
MeToabl? MOTyT 3TH METOJBI BBITECHUTH METONBI OOpaOOTKM TBEPIBIM
MHCTPYMEHTOM,  BBI3BIBAIOLIUM  YIPYro-IUIACTHUYECKYIO  JedhopMaliuio
Marepuana’?

7) TloHaThe craHAapTU3AllMW, BIUSHUEC CTAHIAPTU3AllMM Ha  KadeCTBO
OPONYKIMHU, TpoleccoB, ycnyr (DenepanbHblii  3akoH  Poccuiickoii
Oenepatn oT 29 wuronga 2015 r. N 162-®3 "O cranpapTuzanuu B
Poccuiickoit @eneparuu").



8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)

24)
25)

26)
27)
28)

29)
30)

31)

Komrmnieke cTaHmapToB Ha CHCTEMY MEHEIKMEHTa KayecTBa, UX poOJib B
o0ecrie4eHnr KauecTBa U OCHOBHBIE TEHAEHIIMHA UX COBEPIICHCTBOBAHUS.
OTeuecTBEHHBIN OMBIT YOPABICHUS KA4eCTBOM MAlIMHOCTPOUTEIHHOM
npoaykiuu. CyIIHOCTh OCHOBHBIX 3TaloOB Pa3BUTUS U MOJXOJOB K
YIPaBJICHUIO Ka4eCTBOM MAIIMHOCTPOUTEILHON MPOAYKIUU B YCIOBUSX
IJTAHOBOM SYKOHOMMKH.

TexHu4yeckoe peryJMpoBaHUe KaKk OCHOBA TEXHUYECKOIO 3aKOHOJIaTENIbCTBA B
Poccun. IIpuHIMIBI TEXHUYECKOTO PEryJIMpPOBaHMUS.

Cramuu >xu3HeHHOro Iukia npoaykiuu. CojepskaHue paboOT MO Kaxaou
CTaJINH.

PactsbxkeHue u cxxaTue B penenax yrupyrocTH.

Harmpsikenust B monepeyHo Harpy>KeHHbIX CHMMETPUYHBIX OayiKax.

MoMeHTBI HHEPIUU TUIOCKHUX (UTyp.

[logmmnHukyn  KadyeHus  (Kpurepuu  pabOTOCHOCOOHOCTH,  MOAOOP
MOAIIMITHUKOB MO CTATUYECKON U JUHAMUYECKOUN TPY30IMOABEMHOCTH).
[Ipyxunbl (0O1IME CBEIEHUS, KOHCTPYUPOBAHUE U PACUET LMJIUHIPUYECKUX
BUTBIX MIPYKUH CHKATHUSI U PACTSIKEHHUS ).

OcHoBHBIE 3Tanbl U PabOTHl TEXHOJOTMYECKOrO IIpollecca H3TOTOBJIEHUS
CBAPHOM KOHCTPYKIIUH.

TexXHOTOTMYECKUE BO3MOKHOCTH MTPUMEHEHHS JYTOBOM U 3JIEKTPOILIAKOBOU
CBApKHU B MAIIMHOCTPOECHUHU.

OcoOeHHOCTH TPUMEHEHHUS OCHOBHBIX CIIOCOOOB KOHTAaKTHOW CBapKH
(ToueuHasi, MOBHAs, CTHIKOBAS) JIJII CBAPHOTO COCTUHEHHSI.
TexHoJIOTMYECKHE BO3MOXHOCTHM  HMCIIOJIb30BaHUS  KOHIIEHTPUPOBAHHBIX
MMOTOKOB SHEPTUU MIPU U3TOTOBJIEHUN CBAPHBIX KOHCTPYKIIHIA.

Bo3MOXXHOCTH ¥ OCOOCHHOCTH WCHOJB30BAHUS TEXHOJOTUM TaMKW JIJIs
COCMHEHUS] MaTEPUAJIOB.

Metoapl ne3BuiiHOM OOpaOOTKU: OCOOCHHOCTH W OO0JacThb NMPUMEHEHHS B
3aBUCHUMOCTH OT CEpUMHOCTU MPOU3BOICTBA.

Bunel  TepmMuueckod  00paOOTKM ~ METalioB,  NPUMEHSAEMOW  Ha
MaIIMHOCTPOUTEIBHBIX MPOU3BOJICTBAX.

Bunpl meTannonpokara, IpuMEHsI€eMOTro IS MOJTYyY€HUsI MEPHBIX 3ar0OTOBOK.
Metoasl  BXOJHOTO  KOHTpPOJS ~ KadyecTBa  MeETaUIoNpokaTa  Ha
MaIIMHOCTPOUTEIBHBIX MPOU3BOICTBAX.

Cucrema wMenemxmenta kadectBa (CMK): ompeneneHue; coBpeMEHHBIE
CMK, npuMeHsieMble Ha MalIMHOCTPOUTEIbHBIX MPOU3BOACTBAX.

Hayunple  OCHOBBI  HWCCJENIOBaHHUS  OOOPYJOBAHMUS  XUMUYECKHX U
HEe(DTEXUMUYECKUX TIPOU3BOJICTB.

OCHOBHBIC PUHIIUATIEI KOHCTPYUPOBAHUS XUMHUYECKOTO ¥ HEPTEXUMHUIECKOTO
000py10BaHUS.

CBs13b TEXHOJIOTMUECKOTO MpoIlecca ¢ KOHCTPYKIMEW MaIllMHBI U arapara.
dusznyueckoe W MaTeMaTH4YeCKOoe MOJCIUPOBAHUE. OKCIEPUMEHTAIbHBIC
UCCJIeIOBAHUSI.

OCHOBHBIE TPUHIMIBI U METOJbl KOHCTPYUPOBAHHS MAalIMH U alapaToB
XUMUYECKUX U HEPTEXUMHUECKUX MTPOU3BOICTB.



32) Ilokazarenu kauecTBa. HopMaTHBHBIC TOKYMEHTBI, HCIIOJIb3yEMbIC IIPH
KOHCTPYHUPOBAHUU XUMUYECKOTO 000Dy TOBaHHUS.

33) OcHoBHBIE CTaIUU Pa3padOTKH KOHCTPYKTOPCKOM TOKYMEHTAIINH.

34) Tlopsmok MpOBEACHUS PACUETOB MTPH MPOSKTUPOBAHUU 000PYIOBAHUSI.

35) OcHoBHBIE TpeOOBaHUS, MPEIbIBIIEMbIe K KOHCTPYKIHSM MAIIUH |
anmnapaToB.

36) OGocHOBaHUE BHIOOpA KOHCTPYKITMOHHBIX MAaTEPHUAJIOB.

37) XapakTepucTuKa CIioco0OB pe3aHMs U MPUHITUIIOB TOCTPOCHHUS MEXaHHU3MOB
VIS WX OCYIIECTBJICHUS, TMPUMEHSIIONIMXCS B COBPEMEHHBIX pPE3aJIbHBIX
MallliHaX.

38) OcHOBHOE Ha3HAUCHHE MPECcCOBOro obOopyaoBanus. I[lytu peanusanuu
IIPECCOBOT0 00OPYI0BaHUS [ MOTYUYEHHsI KAU€CTBEHHOM MPOTyKIU .

39) IMpuHIUIBI MaTEMaTUYECKOTO MOJIETTUPOBAHUS MEXaHHU3MOB.
KoHncTpykTopckas peanu3amnusi CXeMHBIX PEIICHUN TIPU MTPOSKTUPOBAHUU.

40) Iponeccel U 00OpPYyIAOBaHWUE JUISI W3TOTOBICHHS JACTaleld M3 ILIACTMACC
(mHeBMO-BakyyM (OpPMOBaHUE, DJKCTPY3Usl, KaJlaHAPOBAHHUE, JIUTHE IO
JTABJICHUEM ).

41) Teopwus yrnpaBiieHUs, OCHOBHBIC aCIICKTHI.

42) KubepHeTHKa.

43) Dramsl iporiecca yrpaBieHHs.

44) MarteMaTudeckas MOJICIb.

45) ABTOMaTH3aIUs MPOU3BOCTBA.

46) OmnucaHue CHCTEM YIIPaBJICHHUS.

47) OnTUMaIbHOCTb.

48) MeTo/Ibl TCOPUH YIIPABIICHUS.

49) INpuHIMNHAIbHAS CXeMa yIpaBJICHUS.

50) INousTHE HH(DOPMAIIHH.

51) KomruiekcHasi MOZICTh YEJIOBEKA B CHCTEME YIIPABJICHUS.

52) IlonsiTHEe 0 KayecTBe.

53) Cucrema ynpaBJcHHs KaueCTBOM.

54) KadecTBO Kak OOBEKT yIpaBJICHUSI.

55) TexHonoruueckoe oOecreueHue KauecTBa.

56) Cucrtembl MEHEIKMEHTA KaueCTBa.

57) TexHuueckoe peryIMpoBaHUE H CTAHIAPTU3AIIHS.

58) IloarBep KaeHNEe COOTBETCTBUS.

59) OcHOBHBIE MOJIOKEHUS METPOJIOTHH.

60) Obecreuenne eTMHCTBA U3MEPEHUH.

61) Metponorus, CTaHIAPTU3AIMS U CEPTUPUKAIIHS .
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YACTbD 2. ITPOPUJIBHASA YACTD

B nporpamMme BCTyNUTENBHOTO UCBITAHUS ¢ MPO(UIBLHON YaCThIO IPUBEIEHBI
PEKOMEHAOBAHHBIE TEMBl W pa3leibl IWCIUIUIMH, IEPEYCHb BBIHOCUMBIX Ha
BCTYNIUTEIBHOE HCIBITAHUE BOIPOCOB M CHHCOK PEKOMEHIYyeMOW y4eOHO-
METOAUYECKON JINTEPATYPBHI.

2.1. HAYYHAS CIIEHUAJIBHOCTD «2.5.5. TEXHOJIOI'US
U OBOPYJOBAHUE MEXAHUYECKOHN
1 ®U3UKO-TEXHUYECKON OBPABOTKN»

2.1.1. Conep:xanue nporpaMmbl NpopuIbHOMH YacTH

Yacrtb 1. O0pabdoTka MaTepHuaioB pe3aHueM

Teopernueckne 0CHOBbI MeTO1a 00PadOTKH

o Teopusa MeronoB 00paboTku. OCOOEHHOCTH 00PaOOTKH METANIOB PE3aHUEM.
KunemaTuka mpoieccoB 00pabOTKHM MeTauioB pe3aHueM. KuHeMaThyeckue CXeMbl
oOpabotku. Kunemarnueckue cxeMbl (popMooOpa3oBaHUs MOBEPXHOCTEH JeTaje.
OCHOBHBIE TIapaMeTpbl TEXHOJOTHYECKOTO TMpoIecca pe3aHus. YTIbl PEXYIIEro
KJIMHA.

B3aumozaeiicTBHe pexylero HHCTpyMeHTa ¢ 00padaTbiBaeMbIM MaTepHAJIOM

o ®opma crpyxkku. [Ipouecc cTpyxkkooOpazoBanus. Ilnactuyeckoe TeueHue u
ycioBusl  cxBarbiBaHus. (OOpa3oBaHuMe HapocTa. YCIOBHUS IUIACTUYHOCTH U
paspyieHus MetauioB. CHiibl CONPOTUBIICHUS PE3aHUIO ITPU 00pabOTKE METALIOB U
cruiaBoB. HampsbkeHuss Ha KOHTAaKTHOW IIOBEPXHOCTUM HMHCTpyMeHTa. Meroasl
MOJCIUPOBAHUSA mporecca CTPY>KKOOOpa30BaHUs. OKCIEPUMEHTAIBHOE
ONPENIEIICHUE YCAIKHU CTPYKKU.CUIIbl, IEHCTBYIOIIME HA PEXYIIUA WHCTPYMEHT.
OcraTro4yHble HAPSKEHNS, BO3HUKAIOIINE MTOCIIE CHATHS METasuia

Tenopusuka npoueccoB 00padoOTKU

o Harpes wmeramma mpu  MexaHmueckod  oOpabortke. Temmora  mpu
CTpy)K00Opa3oBaHuu. TeIIOBBIE MPOIECCHI HA TOBEPXHOCTIX pasaena. MeTombl
MOJEIUpoBaHusl. MeToabl H3MEpEeHUs TeMmIepaTypbl WHCTpyMeHTa. Tepmomnapa



MHCTPYMEHT — JeTaib. BceTpoeHHble Tepmomnapbl. M3mepenue temmepaTypsl 1O
CTPYKTYpHBIM TMpEBpaIllCHUsIM B WHCTPYMEHTax. PacripeneneHue TemiiepaTypbl B
peXyIIeH 4acTh HHCTPYMEHTA.

MexaHuKa U3HOCA PEXKYIIMX HHCTPYMEHTOB

. Bunpr  u3HOca  pexymmx — HMHCTpyMEHTOB.  [loBepxHOCTH  pexyIlero
WHCTPYMEHTA TMOJBEPKEHHBIX H3HOCY. BiusiHHEe pexXuUMOB pe3aHHus Ha H3HOC.
CTONKOCTHBIEC UCTIBITAHUSI HHCTPYMEHTOB.

HNHcTpyMeHTaJbHbIE MAaTePUAJIbI

o brictpopexxymas cramb. IlopomkoBbie ObicTpopexymue cramd. CTpyKTypa,
COCTaB M CBOWCTBA. YCJIOBHSA IIpUMEHEHHS. TBepapie cmuaBel. CTpPyKTypa H
CBOCTBa. XapaKTePUCTHKU PEKYIIUX  HHCTPYMEHTOB U3 TBEPABIX CILJIABOB.
CmnaBet WC—TiIC—TaC—Co. I[IpuMeHeHHe HWHCTPYMEHTOB W3 TBEPAOro CILaBa
TUTsl pe3aHust MeTauioB. CIIONCThIE PEXYIUe HHCTPYMEHTHI. PexyIine HHCTPYMEHTHI
C TOKpeITHEM. MuHepagokepaMuueckue Marepuaibl. CHHTETHYECKHE U
HaTypaJbHbIC CBEPXTBEPAbIC MAaTCPHUAIIBI.

o OO6pabaTeIBa€MOCTh MaTEPUAJIOB.

° OxJaxAeHUE U CMa3Ka IIPU pPEe3aHUU.

° MeTtoabl moauy CMa304vHO-0XJIaXK A0S KUJIKOCTH

° MeTobl yIydIIeHUs S9KOJOTUUECKUX (haKTOPOB MpoIecca pe3aHus

Cnoco0b1 00padoTKH METAJIOB Pe3aHUEeM

o Touenune. Cunbl pe3anus, pyu ToueHUH. Cxema CWII Pe3aHus, NEUCTBYIOIIUX
Ha pe3el. YIeNbHbIE CHIIbl pE3aHus, YJEJIbHbIE CHUJIbI KOHTAKTAa M CHJIbI, MpHU-
XOIAIIMECSs Ha E€AWHUIYy JUIMHBI  pEeXylled KpPOMKUA. MOIIHOCTh pe3aHusl.
Anmapatypa, npuUMeHseMas AJi1 U3MEPEHUs CUJl pe3aHus. BiusHue cKopocTH Ha
cuibl pe3aHus. BiausHue rioyOuHBI pe3aHus M MMOJAauyd Ha CWIbI pe3aHus. BausHue
r€OMETPUYECKUX MAPAMETPOB PEXKYILIEH YacTh PEe3LOB HAa CUJbl pe3aHus. BiausHue
KauecTBa MaTepualia pe3loB Ha CUJIbI pe3aHusl. BiusHue n3Hoca pe3loB U CMa304yHO-
OXJIQKJIAIOIINX KUJAKOCTEH Ha cuibl pesanus. O6obOmaronue GoOpMybl s
nojcuera cuil pe3anus. CKOpOCTh pe3aHus U BIMSHUE HA HEE Pa3TUYHBIX (PAKTOPOB.
OCHOBHBIE TOJIOXKEHUS O BBIOOpE TMEpPHOJA CTOMKOCTH PEXKYIIEro HWHCTPYMEHTA.
Brmusaue rTiyOMHBI pe3aHUs MW IMOJA4M  HAa CKOPOCTh pe3aHus. BrusHue
FEOMETPUYECKHUX I1apaMETPOB PEXKYLIEH YacTH PE3LOB HA CTOMKOCTh pe3la WIn
CKOpPOCTh pe3aHus. BbIOOp TeoMeTpuYecKuX MapaMeTpoB peXyIlled dYacTh s
pa3MyHBIX YCJIOBUM 00paboTKM neraned. BuusHue KkadecTBa Marepuana
(MHCTpYMEHTAJILHOTO M 00pabaThiBa€MOIro) Ha CKOPOCTh pe3aHus. BiusHue
CMa304YHO-OXJIAXKAAOIIMX CBOMCTB JKHJKOCTH Ha CKOpPOCTb pe3aHus. AHamu3
ypaBHeHHUS S(PdeKTUBHONW MOIIHOCTH. Bubpanuu, BO3HUKAIOIIUME TPU PE3aHUU
MetauioB. KadecTBo 00paOOTaHHBIX MMOBEPXHOCTEW IMpU TOueHHUU. Meroauka
YCTaHOBJICHUSI PEXKUMOB DPE3aHUsI HA METAUIOPEKYHIMX cTaHkax. HoBblie MeToabl
TOUYEHUS: TAHT€HIIHAIBbHOE, TBEPAOE, PPE30TOUCHHE.



o Crporanue u gononenue. [lapameTpsl pe3aHns U reOMETPUYECKHE TapaMETPhI
cpe3a. Cuiibl, TEHCTBYIOIINE B MpOIlecce CTporaHus U aonoieHus. M3HOC pe3loB u
CKOPOCTH PE3aHusl IIPH CTPOraHuU 1 J0JI0aeHnn. O0JacT MPUMECHCHUS.

. CaepiieHHE. DJEMEHTHI pe3aHus U T€OMETPUUYECKHE MTapaMETPhl PEXKyIIei ya-
ctu cBepiia. OcoOEHHOCTH TMpoliecca pe3anus npu cBepiieHud. CUilbl pe3aHus Mpu
cBepieHud. BnusHue reomerpuueckoi ¢Gopmbel Ha M, u P cBepia m pexuma
pe3anusa. WM3Hoc cBepn u kpurepuid u3Hoc. CTOHMKOCTH CBepil. BrusiHue
F€OMETPUYECKUX ITapaMETPOB CBEpPJIAa HAa €ro CTOMKOCTh. BiMsHuE pa3muyHbIX
GbakTOpOoB Ha CKOPOCTh pe3aHus IMpu cBepieHuu. OmnpenereHue OCHOBHOIO
TEXHOJIOTUYECKOTO BPEMEHH WU PEXHUMOB pPE3aHUs IIPpU CBEPIICHUU. Buael cBEPI.
Cgépna ¢ TBEpIOCIUIABHBIMU 3JIeMeHTaMU. I TyOoKoe cBepiIeHHeE.

o 3eHKEpOBAaHUE W pa3BepThiBaHue. l[lapameTprel pe3aHus U TreOMETPUYECKUE
napameTpbl pexyled yacth HHCTpyMeHTa. OCOoOEHHOCTHM mpouecca pe3aHus u
n3Hoc. ONTUMAaIbHBIE TEOMETPUUECKUE TTApaMETPhl pexylleld yacTu. CHIIbl pe3aHus
U KpyTsaume MoMmeHThl. CKOpOCTh pe3aHus IMpU 3€HKEpoBaHUMU. Meroauka
OMpENIEIICHNUS] PEKUMOB pe3aHusi. HCTpyMEHThI ¢ TBEPIOCIUIABHBIMHU PEKYIIUMU
WHCTPYMEHTaMH.

o Metonasl Hape3anus pe3b0. [lapameTpbl pe3aHuss W TeOMETPUUYECKHUE
napameTpbl pexxyluiel yacTi HHCTpyMeHTa OcoOeHHOCTH Mpoliecca pe3aHusl U U3HOC.
OnTtuManbHble TEOMETPUYECKHUE MapaMmeTphbl pexymend 4dactu. CHIlbl pe3aHus U
KpyTsiame MOMeHThl. CKOpOCTh pe3aHus TMpH  3€HKEpOBaHWU. Meroauka
OmpeNeNIeHUs] pekuMa pe3aHus. Busbl HHCTPYMEHTOB ISl pe3bOOHape3aHus, B TOM
YHUCIIE C MEXaHUYECKUM KPETUIECHUEM TUIACTUHOK.

o ®pesepoBanue.  DnaeMeHTHl  (pe3epoBaHUSI U CPE3aeMOro  CIOs.
['eomeTpuyeckue mapaMeTpbl pexymier uwactu ¢pe3. OcoOeHHOCTH Tpoliecca
pe3anust npu ¢pesepoBanuu. [Iporiecc BpezaHusi pexyIiero Je3Busi 3yoa ¢pessbl.
[Ipotiecc oOpa3oBaHus CTPYXKHU Tpu (ppesepoBannu. BiusHue pexxnMa pe3aHus Ha
TeMriepaTtypy B 30He (QpesepoBanus. Kputepuili usznoca ¢pe3. OntumanbHbie
reOMETpUYECKUE NapaMmeTpbl pexyuleid yactu ¢pes. OnpeneneHue ONTUMAIBHOTO
3amHero yria. Bpeibop 3agHero yrima Ha TopueBoM Je3BuH. OmnpeneneHue
ONTUMAJILHOTO MepenHero yria. OnpeneneHne ONTHUMAJIbHOTO IIEPEIHETO yTiia
TBEpIOCIUIaBHBIX (Ppe3. BriOop yrioB B miane. OnpeneneHue yriis HaKJIOHa JIe3BUN
¢bpe3bl. Cuibl pe3aHusi U MOIIHOCTh Npu (ppe3epoBanun. Cuiibl, 1EHCTBYIOIIME Ha
3yObsi (pe3pl. OKpyKHasi chjia M MOIIHOCTh TpU paboTe IMUIMHAPUYECKUMHU
bpezamu. Buabl ¢pe3 ¢ MeXaHWYECKUM 3aKperyieHHEM U TepeTaurnBaeMbIX
miactuHOK. KonneBble TBEpmocIuiaBHbie ¢pe3bl. Metonbl  (hopmoobOpazoBaHus
PEXKYIIUX YyacTel TBEPAOCIIIIABHBIX KOHIIEBBIX (pe3.

° [IporsruBanure. Metonpl 00pabOTKU JeTtanel mporaruBanueMm. Cxema
pe3aHus npotrsbkkamu. Cpe3aembliil  ciod. Pexymme sIeMeHThl  MPOTSKKHU.
TernnoBele sBAEHUA NpU NpoTAaruBaHuu. M3HOoC mpoTskek. KayecTBo mpoTaHyTOU
MOBEpXHOCTH. CTOMKOCTh MpOTsKeK. CKOPOCTh pe3aHusl MpU NMPOTATMBaHUU. CUIlbl
pe3aHus Npy NpOTATUBAHUH.

o 3ybonapesanue. Chnenuduyeckre OCOOCHHOCTH TIpoIlecca pPe3aHus Ipu
Hape3anuu 3youdaroro mpodwuns. [Ipomecc pesanms mpu 3ybomonOnennn. Cxema



JBIKEHUS MHCTpyMeHTa W AeTtanu. OmnpeneneHue Cuil pe3aHus U MOIIHOCTU MpuU
3y0om001eHuN. BBIOOp CTOMKOCTH, CKOPOCTH pe3aHUs W IOJa4yd IpU 3y007010-
nenu. OnpeneneHue OCHOBHOTO BpEeMEHH Ipu 3yOomonbnenuu. Hapesanue 3yOneB
JTMCKOBOM MoOIyiapHON ¢pe3oii. Hapeszanme 3yObeB YCEPBIYHBIMA MOAYJIHHBIMH
dbpe3amu. Beroop mojgaun Ha 000pOT Hape3aeMoi 3aroToBKU. OmpeaeacHne CKOpoCTH
pe3aHusl ¥ MOIIHOCTH MPU HApE3aHWH 3yO0UaThIX KOJIEC UYEPBSIYHBIMU (Ppe3amu.
3yb6oToueHue, 3yOOmpoTATHBaHUE, 3yOOCTpOTAHHWE, B TOM YHCJIE OXBATHIBAIOIIEE
MPOTATHUBAHUE MPAMO3YOBIX 3y0UaThix KOJEC. MeToIbl YUCTOBOM 00pabOTKH 3yOheB
3yO0darblXx KoOJEC: IIEeBUHTOBaHHWE, HIIM(GOBAHHWE, B TOM YHCIE aOpa3uBHBIMU
YEepBSYHBIMU U KpPyTraMu

o [ImudoBanne. AOpasuBHBIE  MaTepualbl. CBS3KH, TPUMEHSEMBIE TIpU
W3TOTOBJICHUH a0pa3uBHBIX MHCTPYMEHTOB. CTpPyKTypa W TBEpIOCTh aOpa3WBHOTO
uHCTpyMeHTa. PopMa aOpa3suBHBIX WHCTPYMEHTOB U WX BBIOOP TSl MITM(OBATBHBIX
omeparuii. CxeMbl pe3aHus pH nuudoBaHund Kpyramu. OmnpeaeneHue JINHb TyTH
KOHTaKTa 3epHa C oOpabarbiBaeMoi JeTayibio. TOJNIMHA Cpe3aeMOTro CJOos TpHU
numdosanuu. [Iporecc oOpa3oBaHMsS W KadecTBO MOBEPXHOCTH Hpu  pabore
aOpa3MBHBIM MHCTPYMEHTOM. XapakTep W3HOCA NITH(OBATLHOTO KPyra U MOHITHE O
ero croiikoctu. Cuiibl pe3aHus M MOIIMHOCTh Mpu nutrdoBaHuu. OXIIaKaaronme
KUIKOCTH, TpUMEHseMble Tpu uuMdoBanun. Bpibop pexuma pe3aHus u
OTpEJICTICHHE OCHOBHOTO  TEXHOJOTMYECKOrO0 BpPEMEHHM TMpu  HUIM(POBAHHH.
CkopoctHoe numdoBaHue. Metoasl MpaBku NUTUGOBAIBHBIX KpyroB. KoHTpoib
TOYHOCTH 00paboTKH Tpu nUIMdoBaHWK. XOHUHTOBAaHWE U CynephUHUITUPOBAHHE.
[TompoBanue abpa3suBHBIMU JICHTAMH.

Yacrtb 2. [IpoekTHpoBaHHEe peKYLIIUX HHCTPYMEHTOB

o [IpoekTupoBanue pe3loB U (Gpe3 pa3IudyHbIX BUIOB, B TOM YHCIE C
MEXaHUYECKMMHU MepeTauyuBaEMbIMU ITACTUHKAMU. [IpoekTupoBaHre MOAYJIBHBIX U
yepBSYHBIX Ppe3 11 3y0o u nuinie oopadbotku. [IpoekTupoBaHre IpoTAKEK, B TOM
yrcie KOMOMHUPOBaHHBIX. [IpoekTpoBaHuE CBEP, B TOM YHUCIE C MEXAaHUYECKUMU
KpEIUIEHUSIMU HEIepeTaunBacMbIX IIJIACTUHOK. IIpoexTupoBanue
pe3p0000padbaTHIBAOIITIM MHCTpyMEHTOM. [IpoeKkTupoBaHHE€ OCHACTKUA ISt
3aKpEIUICHUsT HMHCTPYMEHTOB. METOIbl NEPETOYKH PpEeXYyIIHUX HHCTPYMEHTOB.
CriocoObl  3aKpeIyieHHs] MHOTOTPaHHBIX  HeNepeTaudBaeMbIX IUIACTUHOK  Ha
pa3IMYHBIX BUIAX HHCTPYMEHTOB.

o [IpodgunupoBanue (HACOHHBIX PEXKYIIUX HHCTPYMEHTOB. WHCTpYMEHTHI,
paborarome  MetonoM  orubanus. Cxembl  (popmMooOpazoBaHUs — 3aJaHHOU
MOBEPXHOCTU  JETaIM  HMHCTPyYMEHTOM. (OCOOEHHOCTM  MPOEKTUPOBAHUS U
MOJIETMPOBAHUS (PACOHHBIX PEKYIIUX HHCTPYMEHTOB.

Yacrtb 3. O00py10BaHHe TEXHOJIOTHYECKHX CUCTEM

o [Iponiecc KOHCTPYMpPOBAHUS  METAUIOPEXKYIIUX CTAHKOB, B TOM 4YHCJE C
YUCJIOBBIM TPOTPAaMMHBIM yripaBieHueM. Kiaccubukanus crtankoB. TexHHKO-
HPKOHOMHYECKHE T[IOKa3aTeJM CTaHKOB W HX OlEeHKa. BpiObop TexHHuYecKux
XapaKTepUCTUK CTaHKOB. Pa3paboTka KuHeMaTuuecKol cxembl mpuBoaa. CTeneHb
aBTOMAaTU3allUd CTaHKOB. OJKoHoMHuYecKas 3(P(EeKTUBHOCTh cTaHKOB. CKopocTu



BCIIOMOTATENbHbIX ABMXKEHUN. BbIOOp pacueTHbIXx Harpy3ok. BwiOop aBurarenei
WCIIOJIHUTENFHBIX ~ y3JI0B  CTaHKOB. ['pado-aHaTUTHYECKUH METOJ  pacyeTa.
CryneH4aToe peryJupoBaHHE CKOPOCTH. beccTyneHuaroe peryiupoBaHue CKOPOCTH.
[IpuBox  OBICTPBIX  mepeMenieHud  y370B  cTraHka. [lpuBoag  TOYHOrO
MO3ULMOHUPOBaHUS. | [OBBIIIIEHNE KMHEMATUYECKON TOYHOCTH MPUBOAA.

. KoMroHoBKa CTaHKOB M CTaHOYHBIX cucTeM. CTPYKTypHBIN aHalIU3 0a30BbIX
KOMITIOHOBOK. YHH(UKAILMsI, arperaTipoBaHUE M MOJYJIbHOE MNPOEKTUPOBAHUE
TEXHOJIOTUYECKUX CHUCTeM. TexHuka Oe30MacHOCTH M MeEpbl MO TOBBIIIECHUIO
HKOJIOTUYHOCTH 00pPaOOTKH.

o OCHOBHBIE TOJOKEHUSI TEOPUM JUHAMHUKHA CTaHKOB. JlMarHoctuka wu
HaJIEKHOCTh CTAaHOYHBIX cHUCTEeM. CucTeMbl AUMArHOCTUKU. CXEMbl MOPSIMBIX HU
KOCBEHHBIX U3MepeHUil. ICTOUHMKH U KJTacCU(PUKAIIUU MTOTPEIIHOCTEH. AJanTUBHbBIC
CUCTEMbl OOECIeUeHHUs MapaMeTPUYECKON HAJIeKHOCTU CTaHKOB. CTaTUCTUYECKHUE
METOJbl HCCleNOBaHUsl Han&xHOCTU. (OecrieueHUe HAJIE)KHOCTU Ha  JTare
DKCIUTYaTaluH.

° CtaHUHBI CTAaHKOB M UX BUABL. MaTepuall 1 KOHCTPYKTUBHBIE (hOPMBI CTAHUH.
MeTtonbl pacyeta U MojenupoBaHus. KecTKOCTh U BHOPOYCTOWYMBOCTH CTaHUH.
Temmeparypubsie aedopmaniuun  CTaHWH. MeTonbl cTapeHus cTaHuH. OUHMIIHBIC
MeTO/1bl 00pabOTKHM CTAaHWH U KOHTPOJIb KaueCcTBa 00OpaOOTKH.

o Hanpagnstomume crankoB. HazHaueHMe W OCHOBHBIE THUIBI HANPABISIONIUX.
Hanpapmsaromume cmemanHoro TpeHus. Hampapnistomme KUIKOCTHOTO TPEHMUS.
Anpocrarnueckre Hampasisitome. Hampapnstomue kadeHus. KoMOuHUpoBaHHBIE
HaMnpapJsAoIre. 3allMTHBIE YCTPOMCTBA ISl HANpaBJSIIOMMX. MeTonbl pacyuera u
MOJICIIUPOBAHU.

. [lInuHaaenbHpIE Y376l CTAaHKOB. Marepuansl M KOHCTPYKUMHM IIITAHJIEIEH.
InuHpensHpIE ONOPBI KayeHUs. ['WapoamHamuyeckue Omnopsel. [ 'uapocratuyeckue
onopkl. Onopsl ¢ BO3AYIIHON cMa3koi. ONTUMH3alUs [MapaMEeTPOB IIMUHIEIBHOTO
y3i1a. Meroapl pacuera U MOJACITMPOBAHUS. BUAbl MOAMMITHUKOB ISl IINTAHJCICH.
Pacuér nopmmnuukoB mmnuHaene. Pacuér mmnunaeneit Ha BUOPOYyCTOMYUBOCTD.

o TsAroBsie yCcTpoMCTBa JJisl MPUBOJIa CTAaHKOB. Ha3HaueHME M OCHOBHBIE BUJbI
TATOBBIX YCTpOWMCTB. llepemaum BHUHT—Tailka CKOJIbXKEHUs. [umapocTaTuyeckue
nepenaun BUHT—Taiika. llepenaum BuHT—Talika kKaueHus. Peeunele nepenayu.
KynaukoBble MeXaHHU3MBI. JIEKTPOMArHUTHBIE MEXAHU3MBL. Y CTpPOWCTBa MJid
MHKpOIepeMenieHnii. MeTopl pacyera U MOJACIUPOBAHUS.

o ABTOMaTU3UPOBAHHBIE CUCTEMbl HMHCTPYMEHTOOOECIICUEHUSI W  CMEHBI
MHCTPYMEHTOB. Cucremsl WHCTPYMEHTA In: aBTOMAaTHU3UPOBAHHBIX
TEXHOJIOTUYECKUX CUCTEM. BUIBI MarasuHoB pexyINX HHCTPYMEHTOB ISl CTAHKOB C
YITY Meroap! pacuera U MOAEITUPOBAHUS.

o CraHouHble cUCTEMBI nJii OOpaOOTKM KOPIyCHBIX neTanei. CTaHOUYHBIC
CUCTEMBI JIsi 00paboTKU Ten BpaieHus. [IpoayKIimoHHbIE 1 MHOTOIICJIEBbIE CTAaHKU
c UITY. Cucrembl mporpammHoro ympabieHus ctankoB ¢ UIIY u paspaborka
YIPABJISIOMIMX TPOTPaMM ISl HUX.



L Cucremsl ABTOMATHU3UPOBAHHOI'O IMPOCKTUPOBAHUA u HU3TrOTOBJICHUA
TCXHOJIIOTHYCCKHUX CHCTCM. MGTOI[BI pacd€Tta U MOACIHUPOBAHHUA TCXHOJOTHMYCCKHUX

CHCTCM.

L Cucremsl YIIpaBJICHUA 1 aBTOMATHU3dlIUHU TCXHOJIOIT'MYCCKHUX CUCTCM.

2.1.2. IlepeyeHb BBIHOCUMBIX Ha BCTYNIUTE/IbHbIE HCIIBLITAHUS BONMPOCOB
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2)
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13)

14)

15)

16)

[Tonsitue 06 0OOpyJIOBaHMH, B TOM YHUCJIE C YHUCIOBBIM MPOTPAMMHBIM
ynpasienuem (UITVY).

Buner aBTOMaTH3UPOBAHHOTO 00OPYIOBaHMS YIACTKOB U IIEXOB.
TeopeTnueckne  OCHOBBI ~ MOJAETHPOBAHUS W OIKCIEPUMEHTAIbHBIC
UCCJIEOBAHMUS  NPOLECCOB  MEXAaHMYECKOM U (PU3UKO-TEXHUYECKOU
00paboTKH.

[Iponieccbl KOMOMHUPOBaAHHOW 00pPaOOTKM, B TOM YHUCJIE C HaJOKEHUEM
pazIMUHOro poaa GU3NYECKUX U Jp. BO3JACHCTBUM.

Brnusane — MexaHW4eckux W (PUBMKO-TEXHUYECKHX  SIBJICHUM  Ha
IPOU3BOIUTEILHOCTh M 9KOHOMUYHOCTH 0OPaOOTKH.

Ocobennoctu 00pabOTKM MeTaioB pe3aHueM. KuHemaTtnka M CXeMbl
mpoiieccoB  00pabOTku MeTauioB pe3anreM. (OCHOBHBIE MapameTphbl
TEXHOJIOTHYECKOT0 MPOIECCa PE3aHMs; YIIIbI PEXKYIIEro KINHA.
B3aumopelicTBue pexyniero HHCTpyMeHTa ¢ 0o0pabaTbiBaeMbIM METaJIIOM;
Temiopu3nKa MpPoLEecCOB O00pabOTKM M MEXaHMKa M3HOCA PEXKYIIHUX
WHCTPYMEHTOB.

NHCTpyMeHTaNbHBIE ~ MaTepualbl W MPOSKTHUPOBAHUE  PEKYIIUX
MHCTPYMEHTOB. Cxembl (opMOOOpa30BaHus 3aaHHON MOBEPXHOCTH JAETAIH
WHCTPYMEHTOM.

Briusiane Qu3nKo-MeXaHWYECKUX CBOMCTB MaTepualia Ha CHIIBI pe3aHus U
TOYHOCTh OOPa0OTKHU; BEJIMUMHA U KOJeOaHue MPUITYCKOB Ha 00paboTKYy.
Bubpanuu B Texnonorumdeckoit cucrteme (TC); BnusHMEe BuUOpamuii Ha
MOTPEIIHOCTH 00paOOTKH; BEIHYKICHHBIC KOJICOAHMS U aBTOKOJICOaHMS.
TeroBbie nedopmanuu TC. Bausaue TtemiooOpa3oBaHus Ha TOYHOCTh
00pabOTKU Ha YHUBEPCAIbHBIX U HACTPOSHHBIX HAa pa3Mep CTaHKaX.
[Torpemnoctn 0OpaOOTKH, CBA3aHHBIE C U3HOCOM PEXKYLIET0 MHCTPYMEHTA.
Pacuer pasMepHOro u3HOCAa PA3IUYHBIX HHCTPYMEHTOB; HW3HOCOCTOMKHUE
TTOKPBITHS.

OcraTouHble HANpPSKEHUS W HMX BIUSHUE Ha KadyecTBO IOBEPXHOCTEH
neraneil. Knaccudukanusi ocTaTo4yHbIX HanpspkeHUH. Metoasl OOphOBI C
OCTaTOYHBIMH HAMPSHKCHUSIMH.

Kectkocts (mogatinuBocth) TC. CrocoObl omnpeneneHus KECTKOCTH.
Bnusguue xectkoctu TC Ha TOUHOCTH POPMBI U pazMepoB 00padaThHIBAEMBbIX
MOBEPXHOCTEHN 3arOTOBOK.

Bnusnue sxectkoctu TC Ha mpou3BoguTeNnbHOCTh 00paboTku. Ilytn
noBbleHus xxectkoctu TC.

[TorpemHocth cratmueckoir HacTporikum TC. Hacrtpoiika ¢ Tpebyemoit
TOYHOCTBIO Ha 00pa0OTKY MapTHUH 3arOTOBOK.
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MeTtoapl CTaTUYECKOM HACTPOMKHM Pa3MEPHBIX M KHHEMATUYECKUX LIENel
TEXHOJIOTUYECKOW cucTteMbl. [IporpeccuBHbIE METOIBI HACTPOMKH U
MOJHACTPONKA HWHCTPYMEHTOB Ha pasmep; aBTOMaTUYECKas
MOJIHACTPOIIKa C MOMOIIBIO MOIHATIAYNKOB.

KadecTBO MOBEPXHOCTH M TEXHOJOTUYECKHUE METOJbl €ro TOBBIIICHHUS.
[IlepoxoBaTOCTh  MOBEPXHOCTH, OCTATOYHBIE  HANpPsDKEHUs, (PU3UKO-
MEXaHUYECKOE COCTOSHHE IOBEPXHOCTHOIO CJIOSI METaula M €ro
MUKpPOCTPYKTYpa.

Brnusaue cmocobGoB U PEXUMOB MEXaHUUYECKOW O0OpabOTKU pe3aHueM,
COCTaBa U CTPYKTYphl 00pabaThIBAEMOT0 MaTepHuaia, reOMETPUH PEKYIIETo
MHCTPYMEHTA, Ha IIEPOX0OBATOCTh MOBEPXHOCTH.

MexaHusM 00pa3oBaHUsl OCTATOYHBIX HAMNPSKEHUNM B MOBEPXHOCTHOM CIIOE.
BinsiHue 1m1epoxoBaTOCTM M OCTATOYHBIX HAIpPSKEHW HAa OCHOBHBIE
AKCIUTYaTAallMOHHBIE CBOMCTBA ETAJICH.

TexHonoruyeckass HacieICTBEHHOCTb. Ha3zHaueHue crnoco0OB M pPEKMMOB
MEXaHUYECKOM 00paboTKH, 00ecreYnBaroIINX TpeOyembie
AKCIUTyaTallMOHHbIE KaYeCTBa AeTaJIeld MallluH.

Bnusinue TexHosorum o0OpabOTKM HAa U3MEHEHHUE MHUKPOCTPYKTYPHI
MOBEPXHOCTHOTO CJIOSl METaJLIA.

[Ipouiecc KOHCTPYUMPOBAHUS METAUIOPEKYIIMX CTAaHKOB, B TOM YHCIE C
IpOorpaMMHBIM yIipaBiieHHeM. CTeleHb aBTOMAaTU3allUHA CTAHKOB.
KoMmoHOBKHM CTaHKOB, YHU(HUKaIUg, arperaTUpoBaHue U MOIYJIbHOE
MIPOCKTUPOBAHUE TEXHOJIOTHUECKUX CUCTEeM. TexHuKa 0€30MacHOCTH U MEPhI
I10 TIOBBIIIICHUIO 3KOJIOTUIHOCTH 00OPaOOTKHU.

OCHOBHBIE TIOJIOKEHHUSI TEOPUM JIMHAMUKH CTaHKOB. JlMarHoctuka wu
HaJIEKHOCTh CTAHOYHBIX CHCTEM.

CraHuHBl CTAaHKOB W HUX BHJBI, MaTepHaibl U KOHCTPYKTHUBHBIC (HOPMBI
cTtaHuH. MeTojibl cTapeHust. KecTKoCTh U BUOPOYCTOMUHUBOCTh CTAHUH.
Hanpagpnsromue crankoB. HaznaueHre U OCHOBHBIC THUIIBI HAIPABJISIIOLIUX.
3almuTHBIE YCTPOWCTBA Uil HAampaBisAOmKUX. Meroasl pacuéra u
MOJEIIUPOBAHUSL.

[InuHAenbHBIE Y3JIbI CTAHKOB; KOHCTPYKUMHU INMUHAENEH: IINMUHACIbHBIC
OTIOpPHI KaU€HHUsI, B TOM YHCJIE — KEpaMUYECKHUE.

Meroner  pacu€éta u  MoaenupoBaHusA.  Pacu€ér  mmumHgenen  Ha
BUOPOYCTOMYMBOCTh. Pacuér moAmMITHUKOB KaueHUSI.

[IpuBoasl crankoB. Ilepemaum BHUHT-raiika KauyeHusa. Metoasl pacuéra u
MOJIETUPOBAHUSL.

ABTOMAaTH3UPOBAHHBIE CHUCTEMBI HHCTPYMEHTOOOECIICYEHUSI U  CMEHBI
MHCTPYMEHTOB. Bujpl MarasuHOB peKyIIMX MHCTPYMEHTOB JJISI CTAHKOB C
qIry.

OOGopynoBanue i DJEKTPOIPO3UOHHONM  00pabOTKH; OCOOEHHOCTH
MHCTPYMEHTBHI 17151 KOTMPHOM 00pabOTKU U IPOBOJIOYHOM BBIPE3KH.
OGopynoBanue i1 THAPOAOpa3UBHOM 0O0pabOTKH; €ro OCOOCHHOCTH H
BO3MOKHOCTH.



34) IlpoaykuuoHHble W MHoOroneneBbie cranku ¢ UIIY.  Cucremsl
MpOrpaMMHOro ynpasieHus ctaHkoB ¢ YUIIY u pa3zpaboTka ympaBisironmx
porpamm JJis HUX.

35) PacnpenencHue TeMIiepaTypsl B pexKyIe 4acTh HHCTPYMEHTA.

36) TsAroBBIC YCTPOHCTBA JIJIS IIPUBOIA CTAHKOB.

37) XKecTkocTh 1 BUOPOYCTONUMBOCTD CTAHHUH.

38) Bwuapl Mara3uHOB PEXKYIIMX HHCTPYMEHTOB JiJIsl cTaHKOB ¢ UITY.

39) Cxema cui pe3aHus, IEHCTBYIOIIMX HA PE3eII.

40) Meronabl Hape3aHus pe3nb0.

41) OcoOeHHOCTH MpolLiecca pe3aHus U U3HOC.

42) CrocoObl 3aKperIeHHss MHOTOTPaHHBIX HeEMepeTayrMBacMbIX IUIACTHMHOK Ha
Pa3IMYHBIX BUJAX HHCTPYMEHTOB.

43) OcraTo4HBIC HAMIPSHKCHHUS, BOSHUKAIOIIUE MTOCIIE CHITUS METallia

44) BpIOOp TEXHUYECKUX XapAKTEPUCTUK CTAHKOB.

45) Metoauka yCTaHOBIICHHS PEKUMOB Pe3aHMs HA METAJNIOPEKYIIUX CTAaHKAX.

46) Crenuduyaeckue 0COOCHHOCTH Tpoliecca pe3aHusl IPU Hape3aHUU 3y04aToro
poQus.

47) BeccryneHYaToe peryJMpoBaHHE CKOPOCTH.

48) KoMIIOHOBKA CTAaHKOB U CTAHOYHBIX CHCTEM.

49) CraHOYHBIE CHCTEMBI JIJIsl 00OpaOOTKU KOPIYCHBIX JIETAJICH.

50) Cucrembl aBTOMATH3MPOBAHHOTO TPOCKTUPOBAHUS W  HM3TOTOBIICHHS
TEXHOJIOTUYECKHUX CUCTEM.

51) CucTembl yIpaBiaCHHS U aBTOMATH3AIUN TEXHOJIOTHYCCKUX CHCTEM.

52) OoecnieueHune HAZCKHOCTH HA ITAIE IKCILTyaTaI|H.

53) CraTrcTUYeCKHE METO/IbI HCCIICIOBAHMUS HAIEKHOCTH.

54) AnanTHBHBIC CHCTEMbl OOCCIIEUCHHs IMapaMeTPUUYCCKONW  HAJACIKHOCTH

CTaHKOB.
55) Cremnenb aBTOMATU3AIMK CTAHKOB.
56) VYuubukanus,  arperaTUpoBaHHWe ©  MOAYJIbHOEC  IMPOCKTHPOBAHHE

TEXHOJIOTHYECKHX CHCTEM.

57) XapakTep M3HOCA MITM(POBATLHOTO Kpyra U MOHATHE O €r0 CTOMKOCTH.

58) Metoabl YUCTOBON 0OpabOTKH 3yObeB 3yOYaThIX KOJEC: MICBUHIOBaHUE,
nuiQoBaHKe, B TOM YHCIIC a0pa3uBHBIMU YEPBSIYHBIMU U KPYTaMH.

59) CkopocTb pe3aHus U BIHSHUE HA HEE PA3INIHBIX (DaKTOPOB.

60) Breibop pexkuma pe3aHHS H OINPEAEICHHE OCHOBHOI'O TEXHOJIOIHMYECKOIO
BpEMEHU TIpH NITU(OBAHUU.

2.1.3. YueOoHO-MeTOANYECKOE O0ecIeYeHue

OcHnoenas numepamypa:
1) Peokkun A.A., llyde K.I'., Kmumo M.M. O6paboTka METalJIOB PE3aHHEM.
M. ®denukce, 2008r. 411c.
2) Auapees B.H., Boposckuii I'.B., Bboposckuii B.I'.. I'puropses C.H.
NHCTpyMEHT 1711 BBICOKONPOU3BOJIUTEIBHOTO W JKOJOTHMYECKA YHUCTOTO
pe3anus. M. Mammnoctpoenue. 2010r. 479c.



3) I'peunmnukoB B.A..I'puroppes C.H., KopotrkoB H.A., Cxwuprtiamse A.l.
[IpoekTUpOBaHHE PEXYIIUX WHCTPYMEHTOB. Y4. MOCOOME i1 BY30B. 2-€
uznanue, nepepad. u pomn. Crapsiii Ockon. THT. 2010. 299c¢.

4) I'puropseB C.H., Macnos A.I'., Cxuptnamse A.I'. OOecneueHue kavectBa
netane npu oOpabOTKe pe3aHreM B aBTOMATHU3UPOBAHHBIX MPOU3BOJICTBAX.
YuaeOuuk s By30B. Ctaperit Ockon. THT. 2011r. 411c.

5) Comonenko B.I'. Peokkun A.A. Pe3anne MeTaJioB U peXyIIUe HHCTPYMEHTHI.
V4. nmocobue nis By3oB. M Bricmas mk. 2007r.. 413c.

6) I'peunmmnukoB B.A. u ap. Ilpomeccsl u omeparuu (HopMooOpa3oBaHus U
uHcTpyMeHTallbHas TexHuka. M. MI'TY Crankun». 2006r. 278c.

7) Tpembau E.H., Menerses I'.A., Cxuptinamze A.I'. u np. Pe3anue marepuasos.
V4. nns By30B. 2-€ u3g., nepepadort. u gom. Crapsiit Ockon, THT. 2007r. S11c.

8) boposckuit I'.B., I'puropeeB C.H., MacnoB A.P. CnpaBounuk. OO pe.
Macnosa A.P. 2-e uza. ucnp. M. Mammnoctpoenue.2007r. 463c.

9) KoxesuukoB /[.B. Kupcanop C.B. Pesanue marepmainos. [lox o6 pen.
Kupcanosa C.B. M. Mamunoctpoenue. 2007t. 303c.

10) Cloke A, Manufakturing process 1. Berlin. Springer-Verlag. 2011. 504p.

11) Oenpamreitn E.D., Kopauesnu M.A. O6paboTka netajieil Ha CTaHKaXx ¢
YITY. Munck. Beienmas mkosna. 2006r. 287c.

Lononnumenvnas aumepamypa:

1) Boroayxos C.U., I'pedentok B.®., [Tpockypun A.J]. OOpaboTka yrnpouyHEHHBIX
MOBEPXHOCTEH B MAIIMHOCTPOCHUU U PEMOHTHOM IPOU3BOJACTBE. ¥YU. TOCOOHE.
M. Mamunoctpoenue. 2005r. 256¢.

2) Haxamersu E.T. JlnarHoCTUpOBaHUE o6opyoBaHUs THOKOTO
aBTOMATH3MPOBAHHOTO Npou3BoAcTBa. M. Hayka. 1995r. 225c.

3) ITanoB A.A. O6paboTKa METaLIOB pe3aHueM. 2-¢ u3a. M. MamumHoCTpoeHne
2004r. 784c.

4) CycioB A.I'. TexHONOTHUS  MAIIMHOCTPOCHUS. Y UCOHUK. M.
Mammnoctpoenue. 2007t. 430c.

2.2. HAYYHAS CIIEHUAJIBHOCTD «2.5.6. TEXHOJIOI'USA
MAIINHOCTPOEHUS»

2.2.1. Conepxxanne mporpaMmMbl NPOoQUILHON YaCTH

Tema 1. TeopeTudeckue 0CHOBBI TEXHOJIOTUHM MAIIUHOCTPOEHUS

1.1 MamuHOCTpOEHHUE U €T0 POJIb B YCKOPEHUH TEXHUUYECKOTO Iporpecca. 3amauu
Y OCHOBHBIC HAIIpaBJICHUSI PA3BUTHSI MAIIMHOCTPOUTEIHLHOTO MPOU3BOICTBA.
Ponb pycckmx yuYeHBIX W WHXXEHEpPOB B (OPMHPOBAHMM U Pa3BUTUH
TEXHOJIOTHH MAITHHOCTPOCHHUSI.

1.2 OcHOBHBIE TIOHSTHS W OMPEICICHUS B TEXHOJOTUM MAIIMHOCTPOCHHSI.
Wznenwsi, netanu, y3ibl, TPYIIILI U IpyTHe cOOpoUHbIe enuHuIbl. Ciyske0Hoe
HazHayeHWe u3aenuid. [IpoW3BOACTBEHHBIM W TEXHOJOTMUECKUN MPOIIECCHI.
Knaccuduxanus TEXHOJIOTUYECKHUX MIPOIIECCOB (o ECTTIII).



TexHosormyeckue  onepauuMyd, WX  ONPEAECIEHWE W Ha3HAYCHHE.
HeobxoaumocTh codeTaHus B TEXHOJOTMYECKOM MPOLECCE TEXHUYECKOIO U
SKOHOMHUYECKOTO  NPUHIMUNOB.  TpydOeMKOCTb M CTaHKOEMKOCTh
TEXHOJIOTHYECKOW OIepaluud U TEXHOJIOrM4eckoro mpouecca. Hopma
BpEMEHH U HopMa BbIpaOoTku. IIporpamma  Bblllycka  W3A€NUH,
MPOU3BOJACTBEHHAs M ONEPALMOHHAs NapTHs, UUKI TEXHOJOTUYECKON
onepanuy, TaKT U PUTM BbITycKa. Turbl npousBoacTBa. @opMbl OpraHu3aluu
POU3BOJICTBEHHOTO Mpoliecca. [I[pou3BoauTeIbHOCTh TPy, CEOECTOMMOCTh
U3JIETINI U oTiepaliii, UX TEXHOJOTUYECKOe 00ecIieyeHueE.

1.3 TexHonoruyeckoe oOecrieyeHue KauecTBa U3IeIu.

1.3.1 Ilokasarenu xadecTBa W3AEIUNA HW AeTalied. B3aMMOCBA3L IMOKa3aTelel
ToyHOCTU AeTanel. [loka3aTenu TOYHOCTH COOPOYHOM €IUHUIIBI U MAIIUHBI.
HanexxHocTh M JOJATOBEYHOCTH JETadM, COOPOYHOW EAUHMIIBI M MAIIUHBI.
TexHuueckre yCIOBUSI HOPMBI TOYHOCTH, CTaHAapTbl. OTKIOHEHHE
XapaKTEPUCTUK KauyecTBa M3JENMM OT TpeOdyemblx 3HaueHud. Bunbl
MOTPEUIHOCTEN HU3TOTOBJIEHUS. PacueTHO-aHATUTUYECKUM U CTAaTUCTUYECKUHN
METOJBl aHAJIM3a MOTPEIIHOCTEN. BenuumHa © MoJie  paccemBaHUA
norpeutHocteid. KpuBble pacnpezenenusi, 3aK0OHbl pacipeieseHus, MeTOInKa
MOCTPOEHUsI TUCTOTPAaMM M NPAKTUYECKUX KPUBBIX paclpeleiaeHus.
MareMaTuyeckue XapakTEpUCTHUKU KPHUBBIX pacnpenencHus. BrausHue
ACHCTBUS TIOMUHHUPYIOIIMX (AKTOPOB Ha IOKa3aTeld KadecTBa W3JEIHil.
Meronuka 1 3aJa4i CTATUCTUYECKOTO aHAJIN3a TEXHOJIOTMYECKUX IPOLECCOB.
Hcnonb3zoBanue CTaTUCTHYECKUX METOJIOB VIS WCCJIETOBAHMUS
TEXHOJIOTUYECKHUX ITPOLIECCOB.

1.3.2 OcHoBbl 0a3upoBaHHs JeTajle W 3arOTOBOK B  MAIIMHOCTPOCHHH.
Teoperndyeckne OCHOBBI ONPENEICHUS TIOJIOKEHHUSI TBEPAOrO Tela B
npoctpancTBe. Kiaccudukanusa 06a3, cxeMbl 0a3WpoBaHUs U YCTAHOBKH.
OcHOBBI BBIOOpA TEXHOJIOTMUECKHX W M3MepuUTenbHbIX 0a3. I[lorpemnoctu
O0asupoBanus. Poiab M 3HaueHue MepBOM omepaluu B TeXIpolecce s
MOCJEYIONENd ONTUMAIbHONW CTPYKTYpbl MapuipyTa oOpaOOTKH 3arOTOBKH.
Tunossle cxeMbl 0a3MpOBaHUA U YCTAaHOBKU. PekoMeH1anuu o BeIOOpy 0a3s.

1.3.3 ®opmupoBaHue KauecTBa JeTajieil, oOpadaThIBa€MbIX Ha METAJUIOPEKYIIUX
crankax. [lonsitue TexHosmoruueckoi cuctembl (TC). DTanbl AOCTHXKEHUS
TOYHOCTU: YCTaHOBKA 3aroTOBKHM, HACTPOHWKA TEXHOJOTMYECKOH CHCTEMBI,
oOpaboTka 3aroToBKd. [IpHYMHBI BO3HUKHOBEHMSI TMOTPEITHOCTEH TI0
napaMeTrpaMm KauecTBa 0OpabOTKM 3aroTOBKM Ha Kaxaom starne. KauecTBo
MaTepuaja 3aroTOBOK; BIUSHUE (PU3MKO-MEXaHHUYECKUX CBOMCTB MaTepuasa
Ha CWJIBI PEe3aHMs U TOYHOCTh 00pabOTKH; BEJIMUKMHA U KOJeOaHue MPUITYyCKOB
Ha 00pabotky; BubOpauuu TC, BiusHUE BUOpALlUU MOTPEIIHOCTH 00pabOTKH;
BBIHY’KJIEHHBbIE KOJIeOaHUs W aBTOKoJeOaHus; TerioBsle nedopmaruu TC.
CrammoHapHoe ¥ HECTAIMOHAPHOE €€ COCTOSIHUE. Bnusinue
TEIJI000pa30BaHUsl Ha TOYHOCTh OOpaOOTKM HA YHUBEPCAIbHBIX U
HACTPOEHHBIX Ha pa3Mep CTaHKaX; MOTPEIIHOCTH 0O0pabOTKH, CBSI3aHHBIE C
U3HOCOM PEXKYIIEro MHCTpyMEHTa. PacdyeT pa3MepHOro M3HOCa pa3jIMYHbIX
MHCTPYMEHTOB; OCTAaTOYHbIE HANpPSHKEHUS W WX BIUSHHE Ha KAadyeCTBO



noBepxHocTell aeraneil. Knaccudukanust ocraTouHbIX HanpskeHUi. Metoabl
OOpBOBI C OCTATOYHBIM HAMPSDKEHUEM; KECTKOCTh (momatiauBocTh) TC.
CnocoOsl ompezaeneHus: xkecTkocTu. Bnusinue xectkocty TC Ha TOYHOCTH
GopMbI, pa3MepoB U TONOXKEHHUS 00padaThIBaMbIX  3JIEMEHTAPHBIX
ITIOBEPXHOCTEN 3aroToBOK. BiumsHue xectkocti TC Ha MPOU3BOINUTEIBHOCTD
o0paboTtku. [Tyt noseimienus sxectkocTd TC. [lorpenHocT yCcTaHOBKHM Kak
CyMMa TMOTPEIIHOCTe Oa3upoBaHMs, 3aKpEIUICHUS W MPHUCIOCOOICHHUS.
IIpuHiunel  pacdyera, IIyTH  YMEHBIIEHUS  JaHHBIX  IOTPEIIHOCTEH.
[Torpemnocts cratmyeckodt Hactpoiiku TC. Hactpoiika ¢ Tpebyemoin
TOYHOCTBIO Ha O00pabOTKy MapTUM 3aroTOoBOK. MeToapl cTaTH4ecKon
HAaCTPOMKM pPa3MEpHbIX M KUHEMATHYECKUX LENeld TEXHOJIOTMYECKOU
cuctembl.  Vcmonp3oBaHMEe ~ 3TajJOHOB,  MEpPHBI3  JJIMH,  JUMOOB,
KOPPUTMPYIOIIMX YCTpOoWcCTB. IIporpeccuBHBIE METOABI HACTPOMKH U
MOJIHACTPOMKA CTAaHKOB Ha pa3Mep: aBTOMAaTHYeCKas IOJHACTPOMKA C
MOMOILBIO TOIHANIAAYUKOB; CAMOINIOIHACTPAUBAIOIINECS CTAaHKHU, aJallTUBHbIE
CUCTEMBI.

1.3.4 KadyecTBO MOBEPXHOCTH U TEXHOJOTHYECKHE METOJAbl €r0 IOBBIIICHUS.
[IlepoxoBaTOCTh ~ MOBEPXHOCTH, OCTATOYHBIE HANPSIKEHUA,  (PUMKO-
MEXaHUYECKOE COCTOSIHME MOBEPXHOCTHOTO CJIOSI METaula W €ro
MUKpPOCTPYKTypa. IIpHunMHBI BO3HUKHOBEHHS HEPOBHOCTEW IOBEPXHOCTH.
BnusiHue cnocoboB M pEeXMMOB MEXaHMYECKOM OO0pabOTKH pe3aHueM,
COCTaBa M CTPYKTYpbl 00pabaThlBaéMOro MaTepHajia, FeOMETPUHU PEXYLIETo
MHCTpYMEHTa, coctosiHusg TC Ha I1epoXOoBaTOCTh IOBEPXHOCTU. BnusHue
TEXHOJIOTMH 00pabOTKH Ha M3MEHEHHE MHMKPOCTPYKTYpPbl MOBEPXHOCTHOIO
ciosi Meramia. MexaHusM 00pa3oBaHUs OCTAaTOYHBIX HANpsHKEHUH B
ITOBEPXHOCTHOM CJI0€. BiusiHuE IepOX0BAaTOCTH U OCTaTOYHBIX HalpPsKEHHUM
Ha  OCHOBHBIE  OJKCIUIyaTallMOHHBIE  CBOWMCTBAa  JETAJEl  MallMH.
TexHonoruyeckas HaciaeACTBEHHOCTb. Ha3HaueHue cmocoOOB U PEXUMOB
MEXaHU4eCKO 00paboTKHU 0OecrieunBaIOIUX TPEOYyEeMbI€ HKCILTyaTallHOHHbIE
KauecTBa JeTtaned MamuH. [IpuMeHeHHe MEeTOJOB MOBEPXHOCTHOIO
mactuueckoro aedopmupoBanus (II1]]). Tepmuueckas U TEpMOXUMHUYECKAS
00paloTKa C LIETbI0 NOBBILIEHHS] U3HOCOCTOMKOCTH MIOBEPXHOCTHBIX CJIOEB.

1.3.5 IlocTpoeHue, pacuer M aHaJIU3 TEXHOJOTMYECKUX pa3MEpHbIX Lenen. Pacuer
HOMHUHAJIBHBIX pa3MEPOB 3BEHBEB; pacyeT KOOPAWHAT CEPEeIuH MOJeil
JOIyCKOB. MeToabl JOCTHKEHNS TOYHOCTH 3aMBIKAIOLIErO 3BEHA.

1.4 IIpou3BOAUTENBHOCT M SKOHOMHUYHOCTh TEXHOJOTHYECKHX IMPOLECCOB.
OCHOBBI TEXHHYECKOTO HOPMHMpOBaHHA. PacueT MalmIMHHONO BPEMEHMU.
HopmupoBanue pyunbix npuemMoB paboThl. CrnocoObl H3ydeHHs 3aTpar
BPEMEHH B YCIOBUSAX Mpou3BojacTBa. CrocoObl COKpalleHHs 3aTpaT Ha
IIPOU3BOJICTBO U3/CIIUN.

Tema 2. OCHOBBI IPOEKTHPOBAHHUS TEXHOJOIMYECKOI0 NPOLECCA U3TOTOBJICHUSA
MALIHHBI

2.1 Hcxopnas uHpopmanus Juisi NPOEKTHUPOBAHMS TEXHOJOTHYECKOIO Ipolecca
U3TOTOBJICHUS MAaIINHBI. [TocnenoBaTeabHOCTH IIPOEKTUPOBAHUSA



2.2

2.3

2.4

TEXTpOIlecca HM3TOTOBICHUS MAaIIUHBL. BBIOOP CpEeNcTB TEXHOJIOTUYECKOTO
OCHAIICHHUS.

OcHOBBI  pa3pabOTKHM TEXHOJOTUYECKOTO Tporiecca coopku mammmH. O01as
u y3io0Bag cOopka. OCHOBHBIE TEXHOJOTUYECKUE TEPEXObl TMpoIlecca
coopku. Opranuzanonnsie ¢Gopmbel cOopku. Pacuer TakTa BBITycKa |
YCTaHOBJICHHE THUMA TMpou3BojAcTBa. HopMupoBanue cOOpOYHBIX padoT.
Onpenenenue cnoco00OB TPAHCIIOPTUPOBKH AeTaiell u uznenuid. PazpaboTka
1 o(hopMIIEHUE TEXHOJIOTUIECKON JOKYMEHTAITHH.

OCHOBBI TPOEKTUPOBAHUS TEXIpOlLlecca W3TOTOBJICHHS JeTalu. AHamu3
UCXOMHON WHGPOpMAIUU JJIs TPOSKTUPOBAHHUS TMPOIlecca H3TOTOBIICHUS
neranu. Pacyer TakTa BBITyCKA M YCTAHOBJICHHWE THIIA TIPOU3BOICTBA.
OTpaboTKa KOHCTPYKIMHM JeTalli Ha TEXHOJIOTMYHOCTh. Pa3zpaboTka
TEXHUYECKUX TpeOOoBaHMM Ha 3aroToBKy. CrnocoObl MOITy4YeHHsI 3arOTOBKH.
Ha3naueHne M pacyer NpHUITyCKOB Ha MEXaHMYECKylo o0paboTky. Pacuer
MEKOIEePAIIMOHHBIX Pa3MEPOB.

OcobeHHOCTH pa3pabOTKHU TEXIMPOIECCOB 00pabOTKM JeTajell Ha CTaHKax ¢
YITY. Beibop aeraneit ayia oopadotku Ha ctankax ¢ UITY. IlpoexktupoBanue
TEXHOJIOTUYECKHUX orepauuid oOpaboTku pAeTtased Ha craHkax c YIIY.
Cnemuduka oOpabOTKM W TIOCTPOCHHUSI OIepaluii Ha CTaHKax THUIIa
«oOpabaTpIBalOMMil ~ LEHTP».  TE€XHUKO-DPKOHOMHYECKHE  IMOKa3aTelH
00palboTKH JieTanel Ha CTaHKaxX ¢ IPOrpaMMHBIM yIIPaBICHUEM.

Tema 3. TexHoJ10rus U3roTOBJIECHUA MAIIINH

3.1

3.2

TexHomnoruss cOOpKU MaIIMHBI U €€ COOPOYHBIX €IUHUIl. AHAINU3 UCXOTHOU
uH(popmaIuu. YCTaHOBIIGHHUE TOCIENOBaTeIbHOCTH cOOpku. Paspaborka
TEXHOJIOTHYECKOU CXEeMBI COOPKH.

TexXHOJIOTHS U3rOTOBJICHUS TUIIOBBIX JETAJICH.

3.2.1. M3roToBiieHne KOPIMYCHBIX AeTaneil. [[pHHIMIBI MOCTPOCHHS TEXMPOIIECCOB

M3TrOTOBJICHUS KOPITycOB. BriOOp TexHomornueckux 0a3 U TEXHOJOTUYECKUX
MPOIIECCOB  M3TOTOBJICHUS KOPIYCHBIX Jeranieidl. CrocoObl  00paboTKu
IJIOCKUX TOBEPXHOCTEN M MX TEXHOJOTHYecKHe BO3MOkHOcTH. OOpaboTka
OCHOBHbIX OTBepcTHil. CmocoObl W TEXHOJOTMYECKHE BO3MOMXHOCTH
CYILIECTBYIOIIUX METO/IOB dbopmooOpazoBaHus UUJIMHAPUYECKHUX,
KOHUYECKUX U (hacOHHBIX oTBepcTUil. OcoOeHHOCTH 00paOOTKH KOPITYCHBIX
neTajier Ha ctaHkax ¢ YIIY, Ha aBTOMaTU4eCKUX U NOTOYHBIX JTUHHUSIX.

3.2.2. TexHonmorHsI M3rOTOBJICHUS BaIOB. [IpMHIIMIBI MOCTPOSHUS TEXIIPOIECCOB.

Boibop  TexHomormueckux  6a3. CmocoObl  00paOOTKM  HApY>KHBIX
HUJIUHAPUYECKHUX, KOHUYECKHUX U (acoHHBIX NIOBEPXHOCTEM.
Texnomornyeckoe ocHamieHue 3THX omnepanuil. OCOOEHHOCTH TEXHOJIOTUU
M3TOTOBJICHHs BajoB Ha craHkax ¢ UIIY, B ycrnoBUsAX KpPYIIHOCEPUHMHOIO U
MacCcoBOTO IIPOU3BOACTBAa. KOHTPOIIb CTynIeHYaThIX BaJIOB.

3.2.3. TexHomoruss U3roTOBJICHUS JIeTalIel Kilacca «IUCKW». [[pUHIIUIIBI TOCTPOSHUS

texnpoueccoB. Kiaccudukanus 3youaTeix kosiec. TeXHOIOTHS U3TOTOBICHUS
UIMHIPUYECKUX M KOHUYECKUX 3yOuaThiX Kojec. BriOop TexHomornuyeckux
0a3, TUIOBbIE TEXHOJOTUYECKHUE MPOLECCHl M3TOTOBIIEHUS 3yOUaThIX KOJIEC
pU pa3IMYHBIX TUMAX Mpou3BojacTBa. CriocoOsl popMooOpazoBaHus 3yObeB



pa3IMUHBIX 3yO4aThIX KOJIEC U CIOCOOBI HMX YHCTOBOM 00pabOTKH.
O6opynoBaHMe W TEXHOJOTUYECKOE OCHAIIEHUE orepanuid o0paboTku
3y0OuaThix kosiec. KoHTpoIb 3y0uaThIX KoJiec.

3.2.4. TexHONMOTUSI W3TOTOBJCHUSI TONBIX IWIMHAPOB. [IpUHIMIBI TOCTpOEHUs

TexmporeccoB. Bribop TexHomormueckux 6a3. CmocoObr  00paboTKH
HApYXXHBIX, BHYTPEHHUX W (DACOHHBIX MMOBepxXHOCTEH. TexXHOJOrudecKoe
OCHaIIeHHE 3TUX onepanuidi. OCOOEHHOCTH TEXHOJIOTHH H3TOTOBJICHUS TOJIBIX
IMIMHAPOB Ha ctaHkax ¢ UITY, B yCIOBUSX KPYITHOCEPUUHOTO U MacCOBOTO
pou3BOACTB. KOHTPOJIb MOJIBIX IIUIIMHIPOB.

3.2.5. TexHONOrMs M3rOTOBIEHUS HEKPYTJbIX cTepkHeil. [TpuHImMnel mocTpoeHus

3.3

TexnponeccoB. Bpibop TexHomormueckux 0a3. CmocoObl  00paboTKH
nmoBepXHOCTel. TexHoIornyeckoe ocHaleHue 3tux onepanuii. O cobeHHOCTH
TEXHOJIOTUM W3TOTOBJICHUs HEKPYIVIBIX CTEpKHEHM Ha crankax ¢ UYIIY, B
YCIOBUAX KPYMHOCEPUHMHOTO M  MaccoOBOTO Mpou3BOACTB. KOHTpoOIb
HEKPYTJIBbIX CTEPKHEN.

DIEKTPOPUZNUECKUE U DIICKTPOXUMHUYECKUE CHOCOObI 0O0pabOTKU JETaJICH.
DJNIEKTPOIPO3UOHHASI,  DJICKTPOXUMHUYECKAs, yJIbTPa3ByKOBas, Ja3epHas
00palOTKM u3eIUid B MAIIMHOCTPOEHUHU. TEXHOJIOTUYECKHE BO3MOXKHOCTH,
00J1acTh ¥ MEPCHEKTUBBI MPUMEHEHUS 3TUX METOIOB.

2.2.2. Ilepe4yeHb BLIHOCUMBbIX HA BCTYNHUTEJIbHbIE HCIIBITAHUS BONIPOCOB

1)
2)
3)
4)
5)
6)
7)
8)
9)

TuIibl MPOU3BOJICTB.

IToHATHE KauecTBa U3AETUS.

OcCHOBHBIE MOKa3aTeNIM TOYHOCTH U3JEIH.

OCHOBHBIE MOHATHUS O Pa3MEPHBIX LETIAX.

Knaccuduxanus 6a3.

[TorpeumrHocts 0a3upoBaHHUs.

[Tpunuunel 0a3upoBaHHUSL.

BnusHue norpemHocTy 3akpernyieHus: Ha TOYHOCTh 00pabOTKHU.
BnusgHue norpemHocTy npucnocoO0aeHusi Ha TOUHOCTh 0OPabOTKH.

10) ITorpemHocTh YCTAaHOBKH.

11) BiusiHue HETOYHOCTH M3TOTOBJICHUS CTaHKA HA TOYHOCTh OOPaOOTKH.

12) BausiHuE )KECTKOCTH TEXHOJIOTHUSCKON CHCTEMBI.

13) BnusiHue HETOYHOCTH M3TOTOBIICHHS M M3HOCA HHCTPYMEHTA Ha TOYHOCTh

00paboTKH.

14) Bnusinue TeMnepaTypHbIX AedopmMalinii Ha TOYHOCTh 00PabOTKH.

15) BiausiHrEe OCTaTOYHBIX HANPSHKCHUH HA TOYHOCTH OOPaOOTKH.

16) BimsiHue morpenrHocT! U3MEPEHHsT Ha TOYHOCTh 00paOOTKH.

17) TTorpemHocTy HaIaIKi TEXHOJOTHUECKOW CUCTEMBI Ha pa3Mep.

18) AHayi3 TOYHOCTH 00pAaOOTKH C UCIIOIH30BAHUEM CTATHCTHYCCKHX METOJIOB.
19) ITonsiTHE 0 KaYeCTBE MOBEPXHOCTHOTO CJIOS.

20) OcHOBHBIE TApaMETPhI IIEPOXOBATOCTH MOBEPXHOCTH.

21) KavecTBeHHBIN 1 KOJIMYECTBEHHBINA METOJIbI OILICHKH IIIEPOXOBATOCTH.

22) Meroibl onipeiesicHUs TITyOUHBI HAKJICTAHHOTO CJIOS.



23) MeToibl OTpeie/ICHHsT OCTATOYHBIX HAMPSKCHUN B TIOBEPXHOCTHOM CJIOE.

24) PacyeTHO-aHAIMTUYCCKHIA METO]T pacyeTa IMPHUITYyCKOB.

25) TloHsTHE O TEXHOJIIOTUYHOCTH U3ICITHSL.

26) BiusiHME TOTPEIIHOCTH MPUCTIOCOOJICHUS HA TOYHOCTh 00pabOTKH.

27) BuibI TEXHOJIOTHYECKHUX TPOIIECCOB.

28) OcHOBHBIE (POPMBI OPTaHU3AIMH TEXHOJIOTUIECKUX MPOIECCOB.

29) J171s1 KaKuX THITOB IIPOU3BOJICTB XapaKTepHA MOTOYHAS JOpMa OpraHU3aIuu
TEXHOJOTUYECKUX TPOLECCOB?

30) B kakux ciy4asx OpraHu3yercsi IepeMEHHO-TIOTOYHOE MPOU3BOICTBO?

31) Koraa Bo3MOKEH Mepexo,1 Ha HEMPEPhIBHO-TTOTOUYHYIO POPMY OpraHU3aIiu
TEXHOJOTUYECKUX TPOIECCOB?

32) XapakTepucTHrKa MOTOYHOTO MPOU3BOJICTBA.

33) Ucxonuas uHGOpMAaIus sl pa3pabOTKH TEXHOJOTHUECKOTO Mpolecca
W3TOTOBJICHHS JICTAJIH.

34) Dranbl MPOSKTUPOBAHUS TEXHOJIOTUICCKHX TPOIIECCOB.

35) TexHOJIOTHYECKUE BOZMOKHOCTH TOKAPHOI 00pabOTKH.

36) TexHOIOTHYECKUE BOBMOKHOCTH 3€HKEPOBAHHSI.

37) TexHoNOrMYECKHEe BOZMOKHOCTH (pe3epoOBaHUs.

38) CnocoObl hopMUpOBaHUS HAPYKHBIX PE3b0 U MX TEXHOJOTHUECKUE
BO3MO>XHOCTH.

39) CnocoObl hopMUPOBaHUS BHYTPEHHHUX PE3b0 M UX TEXHOJIOTUUYCCKUE
BO3MOKHOCTH.

40) TexHOJIOTHYECKIE BO3MOKHOCTH MPOTSITUBAHHUS.

41) TexHOIOTHYECKIE BO3MOKHOCTH KPYTJIOTO HAPYKHOTO MUTU(OBAHHS B
LEHTpax.

42) TeXHOJOTHYECKUE XapaKTEPUCTUKH OCCIIEHTPOBOTO IIIH(OBAHUS.

43) CriocoObl BHYTPEHHETO NUTH(POBAHUS U UX TEXHOJIOTHUSCKUE BO3MOKHOCTH.

44) CriocoObI TIOCKOTO NUTH(OBAHUS U UX TEXHOJIOTHUSCKUE BO3ZMOKHOCTH.

45) TexHOJOTUYECKUE XapaKTEPUCTUKU CIIOCO0A XOHUHTOBAHUS OTBEPCTHIA.

46) TexHOJOTUYECKUE XapaKTePUCTUKU TIOJTHUPOBAHHSI.

47) CriocoObl TOBEPXHOCTHO TUIACTHYECKOTO Ie(POPMHUPOBAHUS U UX
TEXHOJIOTHYECKHE BO3MOKHOCTH.

48) CriocoObI Hape3aHus 3yObeB KOHMUECKHUX KOJIEC U MX TEXHOJIOTHYCCKUE
BO3MO>KHOCTH.

49) Crioco0Obl YMCTOBO# 00pabOTKH 3yObEeB KOJIEC U MX TEXHOJIOTHUYCCKHUE
BO3MO>KHOCTH.

50) OcHOBBI TEXHUUECKOTO HOPMUPOBAHHUS B MAIIIMHOCTPOCHUH.

51) Kpurepuu BiOOpa 000pyA0BaHS IPH MOCTPOSHUH OTIEPAIIHH.

52) Tunuzanusi TEXHOJIOTHYECKUX TPOIIECCOB.

53) O6paboTka metaneit kiacca «Kpyribie cTepKHIY .

54) O6paboTka metaneit kiacca «Hekpyribie cTepKHIY.

55) O6paboTka aetaneii kiacca «I[loybie IAIMHIPHIY.

56) O6paboTka aeTaneit kiaacca «JIucKuy.

57) O6paboTKa KOPIYCHBIX JCTAJICH.

58) TexHOJIOrHYECKUE BOZMOXKHOCTH aBTOMATHYECKOW COOPKH.



59) Dranbl TEXHOJIOTHYECKOH MOATOTOBKY MPOU3BOJICTBA B MAITHHOCTPOCHHUH..
60) Metos! oBbImeHust 3 (HEKTUBHOCTH MEXaHOOOPAOOTKH.

2.2.3. Y4eOHO-MeTOAuYeCcKoe o0ecnedeHme

OcHosHnas numepamypa.

1) BazpoB b.M. OCHOBBI TEXHOJIOTUN MAIIUHOCTPOCHUs - M.: MamuHoCcTpoeHuHE,
2005. -735c.

2) CycnoB  A.I'., Jameckuii A.M. HaydHble OCHOBbI  TEXHOJIOTHH
MamuHocTpoeHus. M.: Mammnoctpoenue, 2002, - 302 c.

3) TexHosnorus MmamuHOCTpoeHHss: B 2 T. T.1 OCHOBBI TEXHOJIOTHH
MamuHocTpoeHus. YueOuuk mins BY3oB. — 2-oe uzn./ B.M. bypues, A.C.
BacunwseB, A.M. Jlanbckuii u np.; Ilox pen. A.M. anbeckoro. — M.: U3a-Bo
MI'TY um. baymana H.O., 2001.564 c.

4) Texuonorust ManmmmHOCTpoeHus:: B 2 T. T.2 [lpou3BoacTtBo MammH. Y4eOHUK
st BY3oB. — 2-oe u3n./ B.M. bypres, A.C. Bacuises, O.M. JleeB u np.; [lox
pen.I' .. MensHukoBa. — M.: 3a-Bo MI'TY um. baymana H.3., 2001. ,640 c.

5) TexHoJOrHYeCcKas HACJICACTBEHHOCTh B MAIIMHOCTPOUTEILHOM ITPOU3BOICTBE/
AM. [anbckuii, b.M. bazpo, A.C. BacuiseB u np. / Ilon pen. A.M.
Hansckoro.- M.: U3n-s0 MAH, 2000. 364 c.

6) Cycinos AlT. TexHomorus MAIIUHOCTPOCHHUS. M.: Y4eOHuUK.
Mammunoctpoenue, 2007. 430 c.

7) Xynoousn JI.B., benoB M.A. u np. ba3supoBaHue 3aroTOBOK NMPH MEXaHHUECKOM
obpaboTtke. Yueonoe nocodue. M3a. THT Crapsrit Ockon. 2012, 248 c.

2.3. HAYYHAS CIIENUAJIBHOCTD «2.5.7. TEXHOJIOI'MA U MAIIIUHbI
OBPABOTKU JABJTEHUEM)»

2.3.1. Copepxxanue nporpamMmbl NpOQUIbLHON YACTH

[Iporpamma BCTYNUTENBHOTO 3K3aMEHA B ACHUPAHTYPY IO CIEHHATBHON
muciuiuinHe «TexHonmorum um MamuMHbl 00paOOTKM JaBIEHUEM» IOATOTOBJIEHA B
COOTBETCTBUM € TpeOOBaHUAMHM 0a30BbIX YYEOHBIX BY30BCKHX IpOrpamm
MAIIMHOCTPOUTENBHBIX CHEIIHATbHOCTEH.

BerynutenbHblil 9K3aMeH ONpeAessieT HaCKOJIBKO CBOOOJHO U TIIyOOKO JIMIIA,
NOCTyMAloIIe B AaCHUPAHTYpy, BIAJCIOT TEOPETHUYECKUMHU M MPAKTUYECKUMU
3HAHUSMU M0 IUCHUIUIMHAM, KOTOpbIE B OyIyIIeM MOTYT CTaThb OCHOBOM UX Hay4HOMH
JESITEIIbHOCTH.

Kpyr BompocoB, KOTOpbIE IOJKHBI OCBETHUTh Ha 3K3aMEHE IOCTyHAroUIue,
OXBAaThIBAET OCHOBHBIE HAIIPABJICHUS TEXHOJOIMHM U MalllMH OOpabOTKH MaTepuasioB
napienneM (OMJI), a uMeHHO Teopurd O0OpabOTKM METaUIOB JaBJICHUEM,
TEXHOJOTMI0 KOBKM M TOpsiuell OOBEMHOM IITAMIOBKH, TEXHOJIOTMIO XOJOIHOMN
O0OBEMHOM  INTAMIOBKH, TEXHOJIOTHIO  JIMCTOBOW  IUTAMIIOBKM, Ky3HEYHO-
HITAMIIOBOYHOE O0OpPYAOBAHHE, KOMIIBIOTEPHOE (MMUTALMOHHOE) MOJEIUPOBAHUE



TEXHOJIOTUI 00paOOTKHU J1aBJIEHUEM, JKCIEPUMEHTAIBHOE HCCIEJI0BAHUE CBOMCTB
nehopMUPYEMBIX METAJUIOB U CILJIaBOB.

[Toctynaromume B aCUpPaHTYpPy MOJDKHBI HE TOJIBKO BJIAJAETh MPEAMETOM, HO
TaK € 3HaTh JINTEpaTypy IO TeMe OyIylied AWCCepTalud, YMETh IOJIb30BaThCS
MOMCKOBBIMU CHCTEMaMU B CeTU VHTEpHET JJisi MOMCKa M aHaliu3a COBPEMEHHBIX
NEePUOANYECKUX U3JIAaHUM 1O CTIEIUATbHOCTH, B TOM YHCII€ IEPUOANUYECKUX U3TaHUN
Ha  UHOCTPAHHOM  $I3BIKE, yMETh  IOJb30BAaThCA  CHENHUATU3UPOBAHHBIMU
KOMIIBIOTEPHBIMHA ITPOTPaMMaMU 711 TEXHOJIOTHYECKOTO UHKUHUPHUHTA MMPOLECCOB U
obopynoBanuss OMJI, noxaroroButh pedepar wumm 5ccy MO Teme Oyayieil
JUCCEPTAllMM, UMETh, KAaK MUHUMYM, OJHY NyOiukanuio B xkypHaie BAK nubo
OIyOJIMKOBAaHHBIE TE3UCHl JOKJIaJa B COOpPHHUKE TPYAOB CIEIHAIM3UPOBAHHON
HAyYHO-TEXHUYECKOW KOH(EpEeHIINH, UMETh MPAKTUYECKUIA OMBIT paboThl B 00J1acTU
OMJI 1160 B CMEXHBIX/POJCTBEHHBIX 00JIACTAX JACSTEIBHOCTH.

Tema 1. Teopusi 00padoTKH MeTAJIOB 1aBJICHHEM

®dusznyeckue  OCHOBBI  TIJIACTUYECKOW  jaedopmaluu. Hanpsioxenust.
Hedbopmaru.  YciaoBue IMIACTUYHOCTH M CBSI3b  MEXIY  HANPSKEHUSIMU,
nepopManmssMu M CKOpocTsiMU  jaedopmanuu.  MaTeMaTudeckue — MOJCNH
conpotuByiieHus: aepopmaiuu. KoHTakTHOE TpeHue Npu 00pabOTKE 1aBJICHUEM:
PEXKUMBI TPEHUS, 3aKOHbI TPEHHS M MOJEIU TpeHus. MeTonbl onpeeneHus
nedopMupyromux cui u padotsl Aedopmanun. YuciaeHHbIE METOIBI PEIICHUS 3a/1a4
OMJ. ITnactuunocts. Kpurepuu paszpymenus B OMJ] Ananu3 oneparuii 00beMHOMN
IITAMIIOBKU. AHAJIW3 OMEPALHil JINCTOBOM IITAMIIOBKH.

Tema 2. TexHo10rusi KOBKM M ropsiueii TAMIOBKH (0011He TMOJI0KEHUST)

TexHOIIOTMM IITaMIIOBKA Ha MOJOTaX. [E€XHOJOTMH IITAMIOBKM Ha
KPUBOIIUITHBIX TOPSAYEIITAMIOBOYHBIX mpeccax. (OCOOCHHOCTHM IITaMIIOBKM Ha
TUAPABINYECKUX U BUHTOBBIX IMpeccax. TeXHOJOruU MITAMIOBKA HA TOPU30HTAIBHO -
koBouHbIX MamuHax (I'KM). TexHomnorudeckue BO3MOXKHOCTH M OCOOEHHOCTH
U3TOTOBJICHUs TMOay(haOpUKaTOB M IMOKOBOK Ha CIHEHHUAIM3UPOBAHHBIX MAaIlIMHAX,
aBToMarax W JuHUSX. CrenuanbHble TEXHOJIOTUU Topsueid 00BEMHOM IITAMITOBKHU.
OCoOEHHOCTH KOBKM W IITAMIIOBKM IIBETHBIX METAJIJIOB, BBICOKOJIETHMPOBAHHBIX
CTaJiell U CIEHHABHBIX CIIJIABOB.

Tema 3. TexH0JI0THA X0JI0AHOH 00bEMHOM IITAMIOBKHM (001I{HE
MOJI0KEHUS)

Texnomorun XonoAHOM OOBEMHON IITAMIIOBKM HA KPUBOUIMIHBIX U
YEKaHOYHBIX  MpeccaXx. [EeXHOJOTHYECKHE BO3MOXKHOCTH U  OCOOCHHOCTHU
W3TOTOBJICHUS TONY(HaOpPUKATOB M TMOKOBOK Ha CIENUATU3UPOBAHHBIX MAaIMHAX,
apromMatax ® JHHUSIX. OCOOEHHOCTH TEXHOJOTHMH  XOJIOJHOW  BAJIBIIOBKH.
CrneuuaipHble TEXHOJOTHMHA XOJOOHOM 00BbeMHOM mrTaMioBKu. (OcoOeHHOCTH
XOJIOJHOM INTAMIIOBKM IIBETHBIX METAVIOB, BBICOKOJIETHMPOBAHHBIX CTalled W
CIIEIUAJIBHBIX CIIJIABOB.

Tema 4. TexH0JIOTHA JUCTOBOM IITAMIOBKH (001IHAE MOJI0KEHUS)

CniocoObl OlleHKH HITaMIlyeMOCTH. DOpMOU3MEHSIONINE ONEepalliu: BBITSKKA,
BBITSDKKA JeTalied ¢ (iaHueM, BBITSDKKA C yTOHEHHEM, (OpPMOBKA, OTOOPTOBKA,
o0XkuM W pa3gaya TpyOuaTeix 3aroToBok. lllTammoBka B MenKocepuUHOM



IIPOU3BO/JICTBE. [[IrammoBka XyJI0KECTBEHHBIX U3JICIIHN. Cnioco0b1
BBICOKOCKOPOCTHOTO J1e(hOpPMUPOBAHUS.

Tema 5. Ky3HeuHO-IITAMIIOBOYHOE 000py10BaHMe (001IHe MOT0KEHHS)

[Mpunuun npevictBus u  kinaccupukauuss KIIO mo sHepretmyeckum u
JUHAMHYECKUM Tpu3Hakam pabodero xoma. OtauuurtenbHble 0COOEHHOCTH
KPUBOIIUITHBIX MAIlMH, WX CTPYKTypHas cxema. OCOOCHHOCTH KPHUBOIIUITHBIX
MalluH Pa3JIUYHOrO0 TEXHOJIOTMYECKOTO HAa3HAUYCHUS: MAIlWHbl ISl JIMCTOBOMU
HITAMIIOBKY, MAIIMHBI JJI TOpsiyel 00BEMHOM MITAMIIOBKH, MAITUHBI JUISI XOJIOAHOU
O00OBEMHOM IITAMITIOBKH, MAIIIUHBI JIs1 PA3ACIUTENbHBIX ONepalnii. ABTOMaTHYECKOE
o0opynoBaHue. JIMcTomTaMnoBoYHble aBTOMAaThl. MHOTOMO3UIIMOHHBIE ABTOMATHI.
ABTOMAThl Ji1 OOBEMHOM INTAMIOBKHM. MHOTOMO3UIIMOHHBIE AaBTOMATHI JJIs
XOJIOAHOW M Topsiyell IITaMHoBKH. [ 'mapaBinueckue npecchl. MoJIOTbI U BUHTOBBIE
IIPECCHI.

Tema 6. KomnbroTepHoe (MMUTALIMOHHOE) MOACJIUPOBAHUE 1JIS

TEXHOJIOTMYEeCKOTr0 HHKMHMPUHIA TeXHOJIOTHil 00padoTKM 1aBJIeHUEM

(o01Me MoJI0KeHMs)

KpaeBas 3amaua OMJ]. Buasl rpanuunbix ycnoBuid. Kiaccudukanus
YUCJIEHHBIX MeTO/10B. Ontumu3anus. CoBpeMEHHbIE MTPOTrPaMMHBIE KOMIUIEKCHI IS
MonenupoBanus TexHosornii OMJI. TodHOCTE pe3ynbTaTOB MOJEIUPOBAHHUS.
MeTonbl CTaTUCTHYECKOW 00paOOTKHU pe3yIbTaTOB YUCIEHHOIO pacyeTa.

Tema 7. IkcniepuMeHTAJIbHOE HCCJIEIOBAHNE CBOMCTB 1e()OpMHUPYeMbIX

METAJJIOB U CILUIABOB (001111 e MOJI0KeHMs)

MeTonbl AKCIEPUMEHTAJBHBIX HCCIEAOBaHUN (yHIAMEHTAIBHBIX CBONCTB
nehopMUpyeMbIX MeETauUIOB ©  ciuiaBoB. OOopyzoBaHWe ©  NpUOOpPHI  JJis
UCCIIEIOBAaHMUSI ~ CONpPOTUBICHUS  AepopMalMM W IUIACTUYHOCTU.  MeTosl
UCCJIEJOBAaHMSI KOHTAaKTHOTO TpeHUsl. MeTO bl OLICHKH pa3pylieHus: AepOpMUPYEMBIX
MaTepuaoB.

Tema 8. KommiekcHslie mpoueccbl 00padoTku. CrniennajibHbie TEXHOJIOTHH

00padoTKu (001IHE IMOJI0KEHUS)

KoMmnekcHble mporueccsl  00pabOTKM  MarepuajgoB, B T.4. MPOLECC
HEMPEPHIBHOTO JIUThSI W TPOKATKM 3aroTOBOK, aINTHUBHBIE TEXHOJOTUU U
TEXHOJIOTUH npeccoBanus uagenuil. Texnomornn OM/] ocHOBaHHBIE HA IPUMEHEHUH
(U3UKO-XUMUUECKUX U (PU3UKO-MEXaHUUECKUX SIBJICHUN U 3(DPEKTOB HANpaBICHHBIC
Ha IUTACTUYECKOE (POPMOU3ZMEHEHHE M H3MEHEHHE CBOMCTB KOHCTPYKIIMOHHBIX
MaTepUaioB CXKAaTUEM, YaPOM, MAarHUTHO-UMITYJIbCHBIM U MHBIM BO3/ICIICTBUEM.

2.3.2. IlepeyeHb BLIHOCUMBIX HA BCTYNIHTEIbHbIE HCIIBITAHUS BOIIPOCOB

1) ®wusndeckue OCHOBBI IUTACTUICCKON JiehOpMaITiy.

2) IlonsTue HampsbkeHue U aedopmarys B TeOpun 00pabOTKH METAJLIOB
TIABJIICHHUECM.

3) 3akoH MOCTOSHCTBA 00BbeMa B 00paOOTKE JaBICHHEM.

4) 3aKOH HAMMEHBIIIETO COMPOTUBIICHUS B 00PaOOTKE TaBICHUEM.

5) 3aKoH JIOMOJIHUTEIILHBIX HAMIPSDKEHUIH B 00pa0OTKE JaBICHUEM.

6) 3akoH MogoOus B 00pabOTKE JaBICHHUEM.



7) JledbopMupoBaHHOE COCTOSHUE B TOUKE TeJia

8) HampsbkeHHOE COCTOSIHHE B TOUKE Tela.

9) VcnoBue IUIACTHYHOCTH B 00pabOTKE JTaBICHUEM.

10) Cas3p MEXIy HANPSHKCHUAMH, JTehOPMAIHSIMU U CKOPOCTSIMH JeOpMAaIIiH B

00paboTKe TaBICHUEM.

11) MaremaTHuecKkre MOJICIIH COTIPOTHRIICHUS AeOopMaliiu: KiracCuhUKaIHs,
IIPUMEPBI MOJIEITIEH.

12) KoHTakTHOE TpEeHHE IIPH 00pabOTKE JaBICHUEM: PEKUMbI TPCHHSL.

13) KoHnrtakTHOE TpeHHE Mpu 00pabOTKE JaBJICHUEM: 3aKOHBI TPSHHUS M MOJICIIH
TpEeHHUSI.

14) MeTtoasl onpezeieHus 1eGOPMHUPYIOIIMX CHII U padOThI JehopMalinu.

15) UYwucnennsie Meto sl pemeHus 3aaad OM/I. OcoOeHHOCTH UX TPUMEHEHHS
npu pemeHuu 3aaad OMJI.

16) IlnacTHYHOCTB: OmMpeAeiieHUE; apaMeTpPhl, XapaKTePU3YIOIIUE
MJIACTUYHOCTb.

17) Kpurepuu pazpymenus B OM/I: onpenerneHue KpuTepus pa3pyIicHus,
KJ1accu(pUKaIMs KpUTEPUEB PA3pYIICHUs, OPEICICHIE THarpaMMbI
MJIACTUYHOCTH.

18) Amnanm3 onepanuu 00bEMHOMU IITAMIIOBKH (CXeMa OIepaliiy BbIIaeTCs
HK3aMEHATOPOM).

19) Amnanu3 onepaluy JUCTOBOW IITAMIIOBKH (CXeMa OIepaIliy BbIIaCTC
AK3aMEHATOPOM).

20) TexHOJOrHH IITAMIIOBKHM Ha MOJIOTAX: KiIacCU(UKAIMsI, 0COOCHHOCTH
BBITIOJTHCHHSI.

21) TexHOJOrHH IITAMIOBKH Ha KPUBOIIMITHBIX TOPSAYCIITAMIIOBOYHBIX MTpeccax:
Kiaccuukaiys, 0COOCHHOCTH BBITIOTHEHUS.

22) OcoOEHHOCTH IITAMIIOBKH Ha THIPABIMYCCKUX U BUHTOBBIX Mpeccax.

23) TexXHONOTMH ITAMIIOBKH Ha TOPHU30HTAILHO-KOBOYHBIX MamuHax (I'KM) :
Kiaccuukanys, 0COOEHHOCTH BBITTIOTHEHUS.

24) TeXHOJIOTHYECKHE BO3MOKHOCTH U OCOOCHHOCTH U3TOTOBJICHUS
oy (haOprKaTOB ¥ TTOKOBOK Ha CHEIHAIM3MPOBAaHHBIX MalllMHAX, aBTOMAaTax
U JIMHUSIX.

25) CrnenuanbHble TEXHOJIOTHH TOpsSYei 00bEMHOM IIITAMITOBKH.

26) OcCoOEHHOCTH KOBKH M INITAMIIOBKH IIBETHBIX METAJLJIOB,
BBICOKOJICTUPOBAHHBIX CTAJICH U CIIEIIUATBHBIX CIIJIaBOB.

27) TexHOJ0rHH XOJIOAHON 00BEMHOM IMITAMITOBKYA Ha KPUBOIIHUITHBIX U
YEeKaHOYHBIX Mpeccax: Kiaccudukaius, 0COOEHHOCTH BBITOTHCHHUS.

28) TexHOJIOrHYeCKUEe BO3MOKHOCTH U OCOOCHHOCTH U3rOTOBJICHUS
nmory(haOprKaToOB ¥ TOKOBOK Ha CTEIIMATM3UPOBAHHBIX MAIlIMHAX, aBTOMaTaxX
U JIMHUSIX.

29) Oco0EHHOCTH TEXHOJIOTMH XOJI0JHOM BaJIbI[OBKH.

30) CrernuaibHbie TEXHOJIOTHH XOJIO0AHONH 00bEMHOM IITAMITOBKH.

31) OcoOCHHOCTH XOJIOHOM MITAMIIOBKH IIBETHBIX METAJLIOB,
BBICOKOJIETUPOBAHHBIX CTAJIEH U CIIEIUATBHBIX CIUIABOB.

32) CrocoObl OLIEHKH ITaMITYEMOCTH.



33) dopmMou3MeHsIOIINE ONEPAIMK: BRITSDKKA eTanei 0e3 (iaHa u ¢ GaHiem.
34) ®opMOU3MEHSIONINE OIICPAIMH: BBITSKKA C YTOHCHHEM U (POPMOBKA.
35) ®opMoOM3MEHSIONINE OIepaIiK: 0TOOPTOBKA.
36) DopMOU3MEHSIONINE ONEPALMU: 00KUM H pa3jgada TPyOuaThIX 3arOTOBOK.
37) JlucroBasi ITAMIIOBKAa B MEJIKOCEPHITHOM ITPOU3BOJICTBE: OCOOEHHOCTH
peanu3ay TEXHOJIOTHISCKUX TPOIECCOB.
38) OcoOCHHOCTH JTUCTOBOH IITAMITOBKU XYIOKECTBESHHBIX H3ICITHIA.
39) IMpuniun aeiictBus u knaccudukarys KITO mo sHepreTuveckuM u
JTUHAMUYECKUM IMIPU3HAKaM pabovero xoxaa.
40) OTnMYUTeIbHBIC OCOOCHHOCTH KPUBOIIMITHBIX MAIIMH, KX CTPYKTYpHas
cxema.
41) OcoOeHHOCTH KPUBOIIHUITHBIX MAIIIMH PA3IHYHOTO TEXHOJOTHUECKOTO
HA3HAYEHUS: MAIIMHBI IJI51 TUCTOBOM IITAMIIOBKHU.
42) OCOOCHHOCTH KPHBOIIUITHBIX MAITUH PA3IUYHOTO TEXHOJIOTHICCKOTO
Ha3HAYCHHUSI: MAIIUHBI I TOpsYeit 00BEMHOM IITAMITOBKH.
43) OCOOCHHOCTH KPHBOIIHITHBIX MAITUH PA3IUYHOTO TEXHOJIOTHICCKOTO
Ha3HAYCHUSI: MAIIMHBI I XOJIOTHONW 00BEMHOMN IITAMITOBKH.
44) Oco0eHHOCTH KPUBOIIUITHBIX MAIIIMH PA3IHYHOTO TEXHOJIOTHIECKOTO
HA3HAYCHUS: MAIWHBI IJIs PA3eIUTEIbHBIX OTIEPAIIHii.
45) MHOTrono3uIMOHHbIE AaBTOMATHI. ABTOMATHI /11 00bEMHOM IITAMIIOBKH.
46) MHOIOMO3UIIMOHHBIC aBTOMATHI JISI XOJIOAHOM U TOPSUYCH MITaAMITOBKH:
0COOEHHOCTH 000PYI0BAHHSI.
47) T'mapaBaudecKue MPECChl: THITI 000PYIO0BaHKS, 0COOCHHOCTH.
48) MoJoThl U BUHTOBBIC TIPECCHI: THITHI 000PYI0BaHHMSI, 0COOCHHOCTH.
49) Kpaesas 3amaua OM/I: onpeneneHue, BUIbI IOCTAHOBKY 3a1a4d. BHIbI
TPAaHUYHBIX YCIOBUM.
50) Kiaccugukamms YUCIIEHHBIX METOJOB K OCOOCHHOCTH MX IPUMCHCHHS B
OM/I.
51) OnTumuzanus: 6e3ycIIOBHAs U YCIOBHAs, 00JIaCTh TPUMEHEHHS TIPH
peuenunu 3aaay OM/I.
52) CoBpeMeHHBIC TPOrPAMMHBIC KOMITJICKCHI JISI MOACTUPOBAHUS TEXHOJIOTHIA
OM/I: nepeuncianTh NpOrpaMMHbIE KOMILJIEKCHI M 1aTh XapaKTEPUCTUKY IS
Ka)KJI0TO KOMILICKCA.
53) To4YHOCTH pe3yJIbTATOB MOJICITHPOBAHHMS: YEM OIPEICIIACTCS,
MPOWJUTIOCTPUPOBATh Ha 1-2 nmpumepax.
54) dynmaMeHTaIbHBIC CBONCTBA AS(OPMHUPYEMBIX METAIOB U CILIABOB.
[lepeuncnure U IPUBEAUTE UX OMKCAHUE.

55) MeTto/bl HcciaeIoOBaHUS KOHTAKTHOTO TpeHus. [IpuBenuTe 2 MeToa B UX
OTIMCaHHE.

56) Metobl OIICHKH pa3pylieHus 1ehopMUpyeMbIx MaTepuaiios. [IpuBenure 2
METO/1a U UX OIKCaHUE.



2.3.3. YueOoHO-MeTOANYECKOE 00ecIedeHue

OcHosHnas numepamypa.

1) Kammuu FO.I'. u np. ConpoTusicHue AeGopMaIii U TUIACTUIHOCTh METALIOB
npu 006paboTke AaBieHueM. YueOHoe nmocooue. M.: MammnHoctpoenue, 2010.

2) TonmenkoB B.A. u np. Teopust 00pabOTKH METaUIOB JaBJieHUEM. Y YeOHUK TSI
By30B. M.: Mammunoctpoenue, 2009.

3) Koska u mrammnoBka. CripaBoYHHUK B 4-X ToMmax — 2-¢ uznanue/ [Tox oomr. pen.
E.N. Cemenona. — T.1, 2, 3,4 - M.: Mammunoctpoenue, 2010.

4) Kammuu FO.I'., Kpyruna E.B. OCHOBBI METOAMKH HAy4YHBIX HCCJICIOBAHUHN B
00paboTKe MeTayuIoB JaBjeHHMEeM. YueOHoe mocooue. M.: MocKoBCKHit
ITomutex, 2017 — 108 c.

5) IlomoB E.A., Koanes B.I'., lllyoun M.H. TexHosjorus u aBTOMAaTH3AIHS
JUCTOBOM IITAMIOBKHU: YueOHUK Aiig By30B. M.: U3natenscteo MI'TY um. H.
2. baymana, 2003.

6) Mupomnonbsckuii FO.A. Xonoanas oObeMHasl IITAMIIOBKA Ha aBToMaTax. M.:
Mammnoctpoenue, 2001.

7) KuoB JL.U., OsumaaukoB A.I'. u gap. Ky3HeuyHO-mITaMIOBOYHOE
obopynoBanue. YueOHuk s By3oB. M.: MI'TY um. H.D. baymana, 2006.

8) bouapo I0.A. Ky3He4yHO-mITAMIIOBOYHOE OOOpyIOBaHWE. YUYEOHUK ISt
BYy30B, M.: Akagemus, 2008.

Jononnumenvrnasn aumepamypa:

1) CropoxkeB M.B., [TonoB E.A. Teopus 00pabOTKH MeTa/UIOB JaBieHHEM. M.:
MallMHocTpoeHue, 1977.

2) MartseeB A.Jl. Ckopocth nedopmaiuu, aehopMariys Mpu U3MEHEHUH (OPMBI
teaa. M.: MAMMU, 1982.

3) MarBeeB A.Jl. HanpsbkeHne W ypaBHEHHS IUIACTHYECKOTO COCTOSIHHS. M.:
MAMMU, 1986.

4) T'onoun B.A., ®umunmor FO.K., T'omouna 3.C. u ap. XosnoaHas o0ObeMHast
mrammnoBka. M.: MI'TY «MAMMy, 2008.

5) AsepkueB HO.A., ApepkueB A.HO. TexHOJOrHs XOJOAHOW IIITAMITOBKH:
YueOnuk aisg By30B. M.: Mammnoctpoenue, 1989.

6) nyaskun H.®., Tumanua C.A., AdanacseBa H.M. PacueT TeXHOIOTHYECKUX
apaMeTpoB JIMCTOBOM IITAMIIOBKM OCECUMMETPUYHBIX JeTalieil: yueOHoe
nmocooue. M.: MI'TY «MAMMW», 2011.

7) Tperyoos B.WU., Ilnyupkur H.® u ap. PykoBOACTBO MO IUIIOMHOMY
MpoeKTUpoBaHui0 B 5 dacTax. Yacte 2. JlucrtoBas 1mirammoBka. THUIOBBIS
KOHCTPYKLMU IITaMIIOB 1 ooopynoBanue. Tymna.: Tynl'y, 2008.

8) Cksopuos I'.JI. OCHOBBI KOHCTPYHUPOBAHHS IITAMIIOB JJIsi XOJIOAHOM JINCTOBOM
mtaMioBku. [loaroroBurenbHbie padoThl. M.: Mammnoctpoenue, 1974.

9) Cksopuos I'./l. OCHOBBI KOHCTPYHUPOBAHHS IIITAMIIOB JUIS XOJIOAHOM JTMCTOBOM
mramMnoBku. KoHcTpykuus u pacuersl. M.: MammHoctpoenue, 1972,

10) PomanoBckuit B.II. CrnpaBodyHMK 110 XOJOJHOM INTaMIOBKE. 6-€
m3ganue. JI.: Mammnoctpoenue,1979.

11) Ky3neuno-mramnoBounoe obopynoBanue. Ilox pen. A.H. Bankerosa



u E.H. Jlanckoro. M.: MammuHoctpoenue, 1982.
12) KpuBommunHele  Ky3HEUHO-NPECCOBBIE  MAIMHBI. Teopus m
npoektupoBanue. [lox pex. B. . Biacoa. M.: MammnocTtpoenue, 1982.
13) 12.Urnaros AA., Urnarosa T.A. KpuBommmnnsie
ropsiYeIITaMIOBOYHBIE ITpecchl. M.: MammuocTtpoenue, 1984.
14) E.N.CemenoB «TexHomorus u 00OpyIOBaHHWE KOBKH M Topsyei
mTamMnoBkm», M.: MammHoctpoenue, 1999.
IIpoepammnoe obecneuenue u Mnmepuem-pecypcuol:
1) DEFORM | Uuxenepusie nporpammbl | TECHUC
http://www.tesis.com.ru/software/deform/
2) http://www.gform3d.ru/
QuantorForm — KoMmprorepHoe MOACITHUPOBAHUE
3) http://dynaomd.ru/statya.htm
Cratbu LS-DYNA 10 KOHEYHO-3JIEMEHTHOMY aHAJIM3y POLIECCOB 00padOTKH
JaBJICHUEM

2.4. HAYYHAS CIIEUAJIBHOCTD «2.5.21. MAIIWHBI, ATPEI'ATBI
N TEXHOJIOI'MYECKHUE NTPOLUECCHI»

2.4.1. B IIPOMBIIIVIEHHOCTH
2.4.1.1. ConeprxaHue nmporpamMmbl NpopuIbLHON YacTH

MarmmHsbl, arperaTsl U MPOLECChl — 00JACTh HAYKH M TEXHUKH, BKIIOYAIOIIAs
pa3pabOTKy HayYHBIX U METOJOJIOTUIECKIX OCHOB KOHCTPYHUPOBAHUS, IPOU3BOICTBA,
pEMOHTa M OKCIUTyaTalldd MallliH, arperaroB M IPOILIECCOB; TEOPETUYECKUE U
DKCIIEPUMEHTAIbHBIE HCCIEAOBAHUS;, TEXHUKO- HKOHOMHUYECKOE OOOCHOBaHHE
IPUMEHEHUS OTJIEIbHBIX TUIIOB M TUIIOPAa3MEPOB MAIllMH, BEICOKOIPOU3BOAUTEIbHBIX
KOMIUIEKTOB MAIllMH W MEXaHU3MOB, MEXaHHW3MPOBAaHHOTO MHCTPYMEHTa Ha BCEX
CTaIusAX >KU3HEHHOrOo IMKJIa (pacyer, MNPOEKTUPOBAHHE, MOHTAXK/IEMOHTAX,
HaJaJKa, SKCIUTyaTalusi, pPeMOHT U ucnbiTanus). Pemenne npobiaem ganHoi o0iactu
3HaHUH TpeOyeT HAyYHO-TEXHUUECKOT0 00OCHOBAHUS HOBBIX 3(DPEKTUBHBIX METOIOB
U TEXHOJIOTUH NMPOEKTHUPOBAHUS, CO3JaHUSI U MOJEPHHM3AIMH MPOLECCOB, MAIIMH U
arperaTtoB U MX SKCIUTyaTallid B Pa3JIMYHBIX OTPACIISAX MPOMBIIIJIECHHOCTU. B OCHOBY
IPOrpaMMbl BCTYNHTENIbHBIX 3K3aMEHOB IOJOKEHbl AUCHUIUIMHBL «IIpouecchl u
anmapaTel XUMHAYECKOW TeXHONOTMM» u «MaluHbpl W anmapaThl XUMHYECKOU
MPOMBIIIIEHHOCTU» U «[IpoekTupoBaHre TEXHOJOTUYECKUX MAIIMH U KOMILJIEKCOB B
XUMHUYECKON MPOMBIIIIIEHHOCTH .

Tema 1. OcHOBHBIC IPHUHIUIIBI KOHCTPYMPOBAHMS 000PY/10BAHUS
XMMHMYECKHX MPOU3BOACTB

Hayunple  OCHOBBI ~ HcCCleOBaHUS ~ OOOpPYJOBaHUS ~ XUMHUYECKUX U
HEePTEXUMUYECKUX  MPOU3BOACTB. OCHOBHBIE MPHUHIMUIBI  KOHCTPYHUPOBAHUS
XUMHUYECKOTO M HePTEXMMHUUYECKOTO 00opyaoBanus. CBs3b TEXHOJIOTMUECKOTO
mporecca ¢ KOHCTPYKIIMEeW MaluHbl U anmnapara. Ou3udyeckoe U MaTeMaTH4eCKOoe
MOJIEJIMpOBaHUE. ODKCIEpPUMEHTaJIbHbIe uccienoBanus. OCHOBHBIE TNPUHIUMBI U


http://www.tesis.com.ru/software/deform/

METO/Ibl KOHCTPYMPOBAHUS MAILIUH U allapaToB XMMHUYECKUX U HEPTEXUMHUYECKHUX
npousBoAcTB. [Tokazarenu kadecTBa. HopMaTuBHBIE TOKYMEHTHI, UCIIOJIb3YEMBbIE TIPU
KOHCTPYHPOBAHUHN XUMUYECKOTO 000PYIOBaHUS.

Tema 2. KoncTpyupoBanue u pacuer Teliio00MeHHBIX aNllapaToB

Knaccudukanus u HOMEHKIATypa COBPEMEHHBIX TEIIIOOOMEHHBIX anmaparos.
OcHoBHBIE TpeOOBaHUs, MPEAbSBIAEMblE K TEIJIOOOMEHHBIM armaparaM B XOJe
POEKTUPOBAHHUSA, U3TOTOBIEHUS U dKCIuTyaTari. OCHOBHBIC BHUJIbI TETLIOHOCUTEIEH
U BIMSHHME UX XapaKTEpUCTHUK Ha KOHCTPYKIMIO amnmnapaTta. Bweibop HampaBieHHs
JBUKEHUSI TEIUIOHOCUTENEH, WX KOHEYHBIX TEMIIepaTyp M CKOPOCTH JBH)KEHUS.
Oranbl pacyeTa TEINIOOOMEHHHUKOB, I€JIb M 3aJjaul KaXJ0ro Tuna pacuyera. Oomas
cXeMa pacyera TermaooOMeHHHMKOB. llocienoBaTelbHOCTh TEIUIOBOTO —pacueTa
annapatoB. OmnpeneneHue KO3(PPUIMEHTOB TEIUIONEPENadl U BEIUYUHBI CPETHETO
TeMIepaTypHoro Hamopa. OCHOBHbIE CHOCOOBI HMHTEHCH(UKAIMKM TEMI000MEHa.
CMmecurenbHble TEIIOOOMEHHUKH. OO0JacTh MPUMEHEHHS, OCHOBHbIE KOHCTPYKIIUH,
MOCTIEZIOBAaTEIbHOCTS pacueTa Ha TpUMEpe HacaJ04HOTO TETIOOOMEHHHKA.
PekynepaTtnBHbIE TEIIOOOMEHHUKH. 3MEEBUKOBBIE TEIUIOOOMEHHUKN TIOTPYKHOTO U
opocutenbHoro tumna. O6mnacts npuMeHeHus. KOHCTpyKUIMHM 3MEEBUKOB, Kalaudew,
OpPOCUTEBHBIX YCTpOUCTB. [locmenoBaTeabHOCTh TEIIOBOTO, KOHCTPYKTUBHOTO H
THJIPABIMYECKOTO pacueToB. TemnooOMeHHUKH Tumna «Tpyba B TpyOe», OCHOBHBIC
KOHCTPYKIMU Pa300pHBIX, MOIypa300pHbIX U HEPa30OpHBIX alnapaTroB, YCTPOHCTBO
U NPUHIMI UX paboThl. MeToabl MHTEHCU(UKALNUU TEIJIO0OMEHAa B MEXTPYOHOM
IPOCTPAHCTBE. [TocnenoBarenbHOCTh TEIUIOBOTO, KOHCTPYKTHUBHOTO u
THAPABINYECKOTO  pacyeToB. KoxyxoTpyOuarble TEIIOOOMEHHUKH, 00JacTh
IPUMEHEHUs, OCHOBHbIE KOHCTPYKLUHU, IPUHIUI pad0Thl. MeTo1bl HHTEHCU(UKATUU
TeII0o0OMEeHa B MEXTPYOHOM NIPOCTPAHCTBE M KOMIIGHCAIIMM TEMIEPaTypHbIX
HanpspKeHU B KOHCTpyKuuu. [locnenoBaTenbHOCTh TEMIIOBOTO, KOHCTPYKTUBHOTO U
THJIPABIMYECKOTO pPAcyeToB.  BUTHIE TEMIO00OMEHHHUKH, O0JAacTh NPUMEHEHHS,
OCHOBHBIE KOHCTPYKIIMH, CIOCOOBI HABUBKHU TPYOHBIX IMydkoB. [lociaenoBaTenbHOCTD
TEIUIOBOTO, KOHCTPYKTHBHOTO U THIPABIUYECKOTO pacueToB. TemiooOMEHHUKH C
opebpeHHbIMU TpyOaMu, 00JacTh MPUMEHEHHUs, OCHOBHBIC KOHCTPYKIWH, MPHUHIINII
pabotel. OcHOBHbIE cmoOcoObl OpeOpeHust TpyO, omnpeneneHue 3PEGHEKTUBHBIX
ko3 dunreHTOB TermIooTaaun opedpeHHbIx TpyO. [locaenoBaTeTbHOCTh TEIIOBOTO,
KOHCTPYKTUBHOTO W THAPABIMYECKOTO pacueToB. IlmacTuHYaThIe TEMIOOOMEHHUKH,
o0nacTb  MPUMEHEHHS, OCHOBHBIE  KOHCTPYKIMH M  NPUHIMUI  PabOTHI
KonctpyupoBanue teruionepenarommx IiacTuH. CXeMbl peanu3alud JIBHKEHUS
TEIUIOHOCUTENIEH, MOCIIEI0BATEIHHOCTh TEIUIOBOTO, KOHCTPYKTHUBHOTO
(KOMITOHOBOYHOTO) U THApaBIMYecKoro pacueroB. Ilmactunuaro-peOpuctoie
TEII00OMEHHUKH, 00JIaCTh UX MPUMEHEHHUS, OCHOBHBIC KOHCTPYKIIUN U MPUHIUI UX
paGotel.  OcHOBHBIE  cmocoObl  opebpeHust  moBepxHocTei.  OmnpeneneHue
ahpexkTUBHOCTH TerIooOMeHa opeOpeHHbIX mnoBepxHocTel. [locnmemoBaTenbHOCTD
TEIUIOBOTO  KOHCTPYKTUBHOTO M  THAPABIMYECKOro pacuetoB. CrnupanbHble
TEIUIOOOMEHHUKH, O00JIaCTh IMPUMEHEHHs,, OCHOBHBIE KOHCTPYKIUM U IPUHLIMII
paboTel. CriocoOb! YIUIOTHEHHS TOPLOB CIIMpaJIbHBIX KaHaoB. [locienoBarenbHOCTD
TEIUIOBOTO, KOHCTPYKTHBHOIO M THJPaBIMYECKOTO pacyeToB. PekynepaTuBHbIE
TEIUI000MEHHUKHU U3 yraerpagura u groporuiacta, 00JacTb NIPUMEHEHNS, OCHOBHbBIE



KOHCTPYKIIMM M mnpuHmuMn wux pabotel. [locienoBarensHOCTh TEMIOBOTO U
KOHCTPYKTUBHOI'O PaCyE€TOB.

Tema 3. KoncTpyupoBanue U pacyer BHIIAPHBIX M KPUCTAVIH3ALMOHHBIX

anmnaparoBs

Knaccudukanuss BpIMapHBIX W KPHUCTAUIM3AIMOHHBIX amnmapatoB. OCHOBHBIC
TpeOOBaHMS, TMPEAbSBIAEMbIE K pAIMOHAIBHBIM KOHCTPYKLHMSM BBIIAPHBIX U
KpUCTaJUIM3aMOHHBIX anmnapaTtoB. Kiaccudukanyss OCHOBHBIX BHUJOB yHapHBAaEMBbIX
U KPUCTAJUIM3YIOIKXCS pacTBOpPoB. KOHCTpyHnpoBaHHE M pacyeT OCHOBHBIX Y3JIOB
(rperomasi ¥ cemapalMoHHas KaMmepa, UHUPKYJISIUOHHBIE  TPyObl M KOHTYDHI,
cenaparopbl U OpBI3rOYJIOBUTENN) BBIIAPHBIX U KPUCTAJUIM3ALMOHHBIX aIapaToB.
KoHcTpynpoBanue u pacuer BCHOMOTaTeNbHBIX Y370B (IITylLiepa, y3jbl BBOAA U
BBIBOJIa PAacTBOPOB, CYCIIEH3UM, IPEIOLIEro napa, KOHJIEHCAaTa U MHEPTHBIX Ta3oB)
BBIIIAPHBIX M KPUCTA/UIM3ALMOHHBIX anmnaparoB. KoHCTpyupoBaHME U pacyer
BCIIOMOTATENbHBIX Y3JI0B (IITylLEpa, y3Jbl BBOAA U BBIBOJIA PACTBOPOB, CYCIEH3H,
IPEIOIIEro napa, KOHJAEHCATa U HHEPTHBIX T'a30B) BBIMAPHBIX U KPUCTAJUIM3ALMOHHBIX
annaparoB. Pacuer TpyObl BCKHMIaHMs BbINApHBIX anmnapatoB. OOIIMe MNPUHILIUIBI
TEXHOJIOTUYECKOTO pacyeTa BBIIAPHBIX W KPUCTAJUIM3ALMOHHBIX AarlnapaTos.
KoHcTpynpoBanue TpyO4aThiXx BBIIAPHBIX M KPUCTAJUIM3ALMOHHBIX amnmnapaTtoB ¢
€CTECTBEHHON W MPUHYAUTENBHOM  LMPKYJISLUMEH, CIocoObl  OpraHu3anuu
HUPKYJSIUA, O00JIacTh MPUMEHEHHS [JAHHBIX allllapaToB, pacyeT KpaTHOCTU
HUPKYJIALUU. KOHCTPpYKTUBHBIA M THUAPABIMYECKUM DPACYeThl JaHHBIX aIllaparos.
IIneHoYHBIE U POTOPHO—IIJICHOYHBIE AIIAPAThI, OCHOBHBIE KOHCTPYKLIHUHA U NPUHLIMII
ux paboThl, KOHCTPYUPOBAHUE POTOPOB aIlllapaToB U OpOCUTENEH, KOHCTPYKTUBHbBIN
U TUIpaBIMYECKUM pacueThl. Amnmaparbl MOTPY>KHOTO TOpeHHs, 00jacTb
OPUMEHEHHUs], OCHOBHbIE KOHCTPYKIMM M MpUHIMN padboTel. KoHcTpyupoBanue
0apOoTepoB, ompezaeneHue TIyOWHBI MX MOTPYXEHUs B pacTBOp. AmmapaTsl IS
MacCOBOM H3OTUJIPUYECKON KpUCTALIM3AIMU, OOJACTh MPUMEHEHHS M OCHOBHBIC
KOHCTPYKIMHU KPUCTAIUIU3ATOPOB ITOBEPXHOCTHOTO M BAKYYMHOI'O THUIIOB.

Tema 4. KoncTpyupoBanue u pacyer annaparoB ruApOMeXaHHu4eCKoro

pa3aeseHusi AUCIEPCHBIX CUCTEM

OCHOBHBIE THIIBI aNmIapaToB THAPOMEXAHUYECKOTO PaA3JCIICHHUS IHCIEPCHBIX
CUCTEM.

OCHOBHBIE XapaKTEPUCTUKH TUCIEPCHBIX cUCTeM. MeToasl u TpuOOpbl s
aHajau3a TrapaHyJIOMETPUYECKOr0 COCTaBa JUCIIEPCHBIX MaTepuayoB. Meroasl
aHallM3a TMOoJIA CKOpPOCTeH TypOyJIEeHTHbIX MOTOKOB. OcakIeHHE YacTUl] B TOJe
nercTBUs criibl TsokecTH. OTcToitanku. KoHcTpykiuu, 001acTh MPUMEHEHUS, pacyeT
reOMETPUYECKUX [TapaMETPOB.

OcaxaeHne 4YacTWll B TOJ€ JEWCTBHS LEHTPOOESKHOW CHIIBI WHEPLIMH.
HanopHbie THIpOIUKIOHBI. Y CTPOICTBO, MPUHIUN AEHCTBU, 00JaCcTh TPUMEHEHHUSI.
[Tosie ckopocTer B THAPOLIMKIOHE. Pacyer pacXoIHbIX XapaKTEPUCTHUK, MOKA3aTEIIeH
paznenenusi. KoHCTpykuuu OaTapeilHbIX THUIPOLMKIOHOB. YCTPOMCTBO, MPUHIIUIL
NEUCTBUS, 00JacThb MPUMEHEHUS BaKyyM-TUIPOUUKIOHOB. CTpyiiHble amnmaparsl.
OO6nacTb NpPUMEHEHHMs, MPUHLIUIN JEeUCTBUs, Kiaccudukamus. Pacuer cTpyiHOTO
Hacoca. llentpudyru u cemaparopbl. OOnacTh NpUMEHEHUs, Kiaccupukanus,
OPUHIMI AeUCTBUS, 00JacTh NMpuUMEHeHus. Pacuer pacXOJHBIX XapaKTEPUCTUK U



nokaszarenei pasaenenusi. drnoraropsl. TeopeTudeckne OCHOBHI mporiecca (hIoTauu.
OcHOBHBIE KOHCTPYKIMH (uioTaTopoB. HamopHbie ¢uioTatopsl, BakyyM(IoTaTopsl,
UMIEIJIEpHbIEe  (IOTATOPBI, B3JEKTPOMIOTATOPBI, (PIOTATOPHl € (QHIBTPOCAMHU.
[TpuHIIMTT NEHCTBUSA, TOCTOMHCTBA U HEIOCTAaTKH, 00JIaCTh MPUMEHEHHS. ATapaTsl
nbpUIera3oouncTk. OcaguTenbHble KaMephl, WHEPIHOHHBIC MHUICYJIOBUTEIH,
IIUKJIOHBI, BUXpPEBbIC MbLIeyoBUTEMH. O0MacTh MPUMEHEHHS, TPUHITUI JICHCTBUSA,
MOPSZIOK pacyera, JOCTOMHCTBA U HEIOCTATKH.

Mokpsie mneuieysnoButenu. Ilombie  ckpyOOepwl, HacajoudHbIe, CKpyOOep
Bentypu. O61acTh MpUMEHEHMsI, TOCTOMHCTBA U HEJAOCTATKH, MOPSIIOK pacyeTa.

Tema 5. KoncTpynpoBaHue U pacyeT CylIMJIbHBIX ANINIAPATOB

OOmue TOJOXEHUSI KOHBEKTUBHOW CYIIKH JUCIEPCHBIX MaTepHasoB.
CocTostHME paBHOBECHSI MEXAY BI@XHBIM Ta3oM U MarepuaioM. (Cxema
KJaccu(UKaAIMK  BJIAXKHOTO Marepuaia MNPUMEHHUTEIbHO K TpoleccaM CYIIKH.
MarepuanbHplii U TEIJIOBOM OayiaHchl. JlMarpamma BIaXHOTO Tasa, M300pa)KeHue
cratukd mpouecca B I-X jgumarpamme. Kunermka cymku. OmnpenencHue
IpOAODKUTEIBHOCTH Tiporiecca. OOmias cxema pacdera CYIIKH AJi JUCTIEPCHBIX
MatepuasioB (OJoK—cxeMa airoputma pacuera). OmnpeneneHue ABUKYIICH CHIIBI
mpolecca CyIKd B TEPUO MOCTOSIHHON cKopocTu. Omnpenenenne IBUKYIIEH CUITbI
mpolriecca CyImKH B TEpUoJ YOBIBAaroOIIeld CKOPOCTH CYHIKA. MareMaTHdecKkoe
ONMCAHMUE MPOLECCa CYIIKU C LEJbI pacdeTa JBWXKYIIEH CHIbl mpoiecca Ha DBM.
KoaddummenTs! terno- u MmaccooOMeHa pH CYIIKE TUCIIEPCHBIX MAaTEPUATIOB U MX
onpenenenue. OnpeneneHue MacCOOOMEHHBIX KOA(D(HUIIMEHTOB U UX OIpe/eeHue.
DddextuBHBIC KOY(PGUIMEHTH TEIUIO- W MaccoOOMEHa W HX ONpeIeIICHHE.
OnpeneneHne BPEMEHH CYIIKH JUIsI JUCHEPCHBIX MaTEepHAIOB U3 OCHOBHBIX
ypaBHEHUHTEIUIO- U MaccooOMmeHa. Kiaccudukanus npuMEHEHHS CYIIMIbHBIX
anmapatoB B 3aBUCUMOCTH OT OCHOBHBIX CBOWCTB BBICYIIMBA€MbIX MaTEPHUAJIOB.
TexHomornyeckne M TEXHUKO-DKOHOMHUYECKHE acCIleKThl BBIOOpa crocoba CYIIKH.
Ammapatsl Ui CYIIKH B HETOJBMXKHOM CJIO€ /KaMepHbIE, TYHHEIbHBIC, CYIINIKU C
OTPOKUIBIBAIONIUMUCS TIOJIKAMHU, TYpOWHHBIE W TapelibuaThie CYIIHMJIKH, IIaXTHHIE
CYIIWJIKH, BaJbIIOBHIE U JICHTOYHBIC CYIIHIKA. KOHCTPYKIMH CYIIUIIOK U UX pacuer,
OTpeieNIieHNe TEOMETPHUUECKUX Pa3MEPOB.

KoHcTpykTuBHBIE 0COOCHHOCTH OapabaHHBIX CYIIHIOK. CXeMBbl HEKOTOPBIX
TUTIOB BHYTPEHHUX HacaJoK O0apabaHHBIX cymmioK. Pacder GapaOaHHBIX CYNIWIIOK,
OTIPEJICTICHNE TEOMETPUYECKUX pa3MepoB. PacmbpuinTenbHBIE CYMIAIKA W HUX
KOHCTPYKTHUBHBIE 0COOEHHOCTH. DOPCYHKU ISl paCTIBUTUTEIBHBIX CYIIHIIOK, CXEMBI
pacCIbUTUTEIBHBIX JUCKOB, CXEMbl CYIIMJIBHBIX Kamep. Pacder pacmbUIMTEIHHBIX
CYLIWIOK, ONpeAeNieHue TeOMETpUYecKuX pa3MepoB. [IHeBMaTHyecKue CYIIMIKH H
X KOHCTPYKTHBHBIE 0coOeHHOCTHU. [THeBMaTuueckue TpyObicynmiku. CrnupaibHbIe
MHEBMATHYECKUE CYIIWJIKH  (CIIUpaJibHAas  IMHEBMOCYIIWIKA C  ITUKJIOHHBIM
cermapaTopoM, THEBMOCYIIMIKA C IUIOCKON OMQIISIpHOW CHUpaibio, BHXpeBas
cymmika). PacueT mMHEBMOCYIIMIIOK, OTpEe/ICHHe WX TE€OMETPUUYECKUX Pa3MEpOB.
CrupalbHO-BUXPEBBIE CYIIWIIKH W WX KOHCTPYKTHBHBIE OCOOeHHOCTH. Pacuer
CIHMpaIbHO-BUXpEBON  cymmiku. OmpeserieHne TeOMETPHUECKUX  Pa3MepoB.
AdpodoHTaHHBIE CYMIWJIKH W CYIIWJIKHA C KHUISIIAM CIOEM, WX KOHCTPYKTHBHBIC
ocobenHocTn. Pacder a’podOHTAHHBIX CYIIMJIOK W CYIIMJIOK KHIIAIIETO CIIOS,



OIIpENENICHUE T€OMETPUUECKUX pa3MepoB. OOOCHOBAHUE NPUMEHEHMS ISl CYIIKH
JUCIEPCHBIX MATEpUATIOB CYIIMJIOK KHILSIIETO CJIOS M CHUPAIBHBIX CYIIMJIBHBIX
YCTaHOBOK.

Tema 6. KoncTpyupoBanue u pacyer peakropoB

OcHOBHBIE TOHATHA W omnpeneiaeHuss. KuHeTMka XUMHUYECKHX MPOLECCOB.
MatepuanbpHblii ¥ TETUIOBOW OajaHC XUMHUYECKHX IMpoieccoB. OCHOBHBIE THIIBI
peakTopoB. PeakTopbl MepHOAMYECKOro NEUCTBUS (TOMOI€HHbIE HECTALIMOHAPHBIE
peakTopbl). OJIMHOUYHBIE PEAKTOPBI IOIYHENPEPBIBHOTO JeHCTBUSA. OIUHOYHBIE
pEaKkToOpbl HENPEPHIBHOTO JAEWCTBUA (FOMOTEHHBIE CTALlMOHAPHBIE PEAKTOPHI).
TpyOuaTteie peakTOpbl. MeToAbl pacyeTa peakTOPOB @ PEAKTOPbl HJI€ATbHOIO
CMEUICHUS] INEPUOJNYECKOTO M HENPEPBIBHOIO ACHCTBUSA, PEAKTOPBI HJIEATBHOIO
BBITECHEHUS, PEAKTOPbl MPOMEXKYTOYHOro Tuna. KOHCTpYKIMM XUMHYECKHX
peakTopoB. OCHOBHbIE TPeOOBaHUs, MPEABSABISEMbIE K PEAKIIMOHHBIM arlapaTam.
KoHcTpykiuu KoJIoHHBIX peakTopoB: KoHCcTpykius pyTepoBaHHON anmaparypsl AJis
CUHTe3a KapOaMu/ia, KOHCTPYKLHUS PEaKTOPOB € MEPEMENINBAIOIIUMH YCTPOMCTBAMMU.
Memanku. KoHCTpykuuu TpyO4daThix peakTopoB. KoHCTpykuuu O0apOOTaxHBIX
peakTopoB. KOHCTPYKIIMM pPEaKTOpPOB JJii KOHTAKTHO-KAaTAIUTHUYECKHX MPOLECCOB.
@daxTopsbl, BIUAIONIME HA X0/ KOHTAKTHO-KaTAIUTUYECKOro npouecca. Koncrpykuuu
pPEaKkTOpOB C HEMOJBWKHBIM CJIOEM KaTaiu3aTopa. Amnmaparbl IIaXTHOTO
(emxocTHOro) Ttumna. TpyOuaTblii KOHTAKTHBIM anmapar g JErHAPUPOBAHUS
LUKJIOTEKCaHOJIa. ATIapaThl MOJIOYHOTO TUNa. AnnapaTthl KOMOMHUPOBAHHOTO THUIIA.
ArnmapaTel ¢ HENOJABHKHBIM CJIOEM KaTaln3aTopa. Anmaparsl ¢ ABHKYILIUMCS CIOEM
I'PaHyJIMPOBAHHOTO KaTajanu3aTropa.

Tema 7. KoncTpynpoBaHue U pacuer anmaparoB €O CJI0€M 3¢PHUCTOIO

MaTepHasa

OcoOeHHOCTH B3aUMOJICHCTBUSL Ha IOBEPXHOCTH paszjenia ra3zoo0pa3sHou
(ckunkoi) u TBepAoH ¢a3. Knaccudukanus anmapatoB ¢ TBepaoH (pa3oil mo crocoly
B3auMoIecTBU (a3. XapaKTepucTruKa TBEPIOrO 3epHUCTOTO MaTeprana. OCHOBHbIE
y37bl aNMapaToB C HEMOJBMKHBIM U TICEBJOOKMXKEHHBIM  cioeM. llpenensi
CYyILIECTBOBAHMS IICEBJO0KUKEHHOTO CHOS1. MunnManbsHas CKOpOCTb
MICEBIOOKMKEHNST MOHOJUCIIEPCHOTO M IOJUIAUCIIEPCHOrO cioeB. OmnpeneneHue
ckopocTtd BHUTaHMs. OIHOPOJHOE M HEOJHOPOAHOE IICEBAOOXKMKEHHE. (OCHOBBI
UCTEYEHHUs] CBOOOJHOM 3aTorieHHOW cTpyd. OCHOBBI HMCTEUEHHsSI TYpPOYJIEHTHBIX
CTpyH B TICEBJOOXHMKEHHBIN coi. PacueT pasmepoB ¢akena B TypOyJIEHTHOM CIIO€.
Pacyer M KOHCTpyHpOBaHME Ta30paclpeleInTeNbHbIX pemeTok. OcoOeHHOCTH
KOHCTPYHPOBAHUS PELIETOK i1 TEepMOJAaOWIbHBIX MarepuaioB. lIpoBanbHble U
OecrnpoBajJbHbIE  PELIETKU. [ 'MApPaBIMYECKOE CONPOTUBIEHUE anmaparoB ¢
HEMOJBIKHBIM U TICEBIOOKMKEHHBIM CJIOSIMU. PacueT MMHHMaIbHO HEOOXOIUMOMN
BBICOTBI C TOYKH 3PEHHSI PEJAKCALMNA TEMIIEPATYPhI OKMKAIOLIEr0 areHTa U TBEPIOTO
MmaTepuana. Pacdyer MHMHHMMaabHO HEOOXOAMMON BBICOTBI CJIOS W3 YCIIOBUS
paBHOMepHOCTH 00paboTKM MaTepuana. Pacuer pasmepoB paboueil 30HbI anmnapaToB
C  IICEBIOOXKIKEHHbIM  cinoeM. OCHOBBI pacdeTa M KOHCTPYHPOBAHUSA
CENapanvoOHHOIO MPOCTPAHCTBA aIIIAPATOB C HENOABM)KHBIM M IICEBIOOKHKEHHBIM
cioeM. Meroauka pacuera CenapalMoOHHOIO IIPOCTPAaHCTBA IO JIWHAMHYECKOMY
yHOCy. OCHOBBI pacueTa M KOHCTPYHPOBAHHMS Ta30BbIX KaMep almaparoB C



HEMOJABWKHBIM U IICEBAOOKWKEHHbIM  cinoemM. @dopma  ammapatoB ¢
NICEBJIOOKMKEHHBIM cJIoeM. [IpUYnMHBI NPUMEHEHHs MHOIOKAaMEPHBIX ammnapaTos.
KoHcTpykiuun MHOrokaMepHbIX anmapartoB. [lepeToku miis TBEpIOro marepuana U3
KaMepbl B Kamepy. KOHCTpyKIHSI M pacdeT NEPETOKOB. Y CTPOMCTBO JJISI MOJAYH U
BBITPY3KM TBEPAOr0 3€pHUCTOr0 martepuana. OCHOBHbIE KOHCTPYKLUMU M pacuer.
PerynupoBanue TtemiiepaTypbl CJOs B ammnaparax C ICEBIOOKUKEHHBIM CIOEM.
Crioco0bI O1BO/Ia M OTBOJIA TEILJIA B anmaparax ¢ 3¢pHUCTHIM cioeM. OCOOEHHOCTH
TEIJI000MEHA TMOBEPXHOCTU C TICEBIOOXKIKEHHBIM cjoeM. HWHTeHcudpukanus
MPOIIECCOB  B3aMMOJICMCTBUSL  OXMKAIOLIET0  areHrta C  4YacTUIaMd B
MICEBIOOKMAKEHHOM  cioe.  CTpyiliHOE  TICEeBIOOXIKeHue.  ['panyinpoBaHue
IPOJAYKTOB B ammaparax ¢ ICEBAOOKIKEHHBIM CIIOEM, MEXaHU3M O0pa3oBaHUs
rpaHyl B IICEBJOOXKWKEHHOM cioe. Meroauka pacuera TIpaHyJATOPOB C
NCEBAOOXKWKEHHbIM ~ cinoeM. CrnocoObl mojaud pacTBOpa B ammaparbl ¢
NICEBJIOOKMKEHHBIM ciioeM. Pacduer M KOHCTpyupoBaHHE (POPCYHOK IJisi NOJayu
pacTtBopa.

Tema 8. KoncrpyupoBanue u pacuer 000pyA0BaHUA ISl IPOBEICHUS

MeMOpaHHBIX MPOLECCOB

O6mme cBeneHuss O MeMOpaHHBIX mporeccaXx. (OCHOBHBIE — MOHSITHS
OapomemOpanHbix  mponeccoB. CTpykTypa W CBOiicTBa  MeMOpaH ISt
OapomeTpuueckux mpoueccoB. DakTopbl, BiIMAKIIME Ha OapomMeMOpaHHbBIE
npoueccel. CrocoOsl  ounctkn MemOpaH. KoHcTpykuun anmnapaTtoB IS
O6apomeMOpaHHbIX TpoiieccoB. KoHieHTpamonnas nossipusaiusi. OOpaTHBIM 0cMOC.
Mexanusm pazgenenus. Mogenu mnepenoca. Pacuer ammaparoB. OOnacTh
npuMeHeHus. YueTpadunsTpanus. MexaHusMm pasaeneHus. Mogenu mnepeHoca.
Pacuer ammapatoB. OOmactu mnpumenenus. MukpodunbTpanus. MexaHuzm
pa3nenenus. Monenu mnepeHoca. Pacuer ammaparoB. OO6iacTé MPUMEHEHUS.
Wcnapenue yepe3 memOpany. Mexanusm paszaenenus Pacuer anmapaTtoB. OOnacTh
npuMmeHeHus. Juanu3 u snekrpoauanu3. MemOpanHoe raszopaszesienue. Mexanusm
paznenenus. O6macth npuMeHeHusi. CpaBHEHHE MEMOPAHHBIX METO/O0B pa3feieHus ¢
OOLIEN3BECTHBIMH.

Tema 9. KoncTpynpoBanue U pacyer KOJIOHHOT0 000py10BaHUSA 151

MacCcO00OMEHHBIX MPOLECCOB

XapakTepucTUKH MacCOOOMEHHBIX MPOLECCOB PEKTUPUKAIMU U abCOpPOLMH.
KoHCcTpyKmmn KOJOHHBIX amnmaparoB. KOHCTPYKIIMM KOHTaKTHBIX YCTPOWCTB.
Pacuer koHTakTHOro amnmapara. ODKCTPAaKIMOHHBIE amnmapaThl. XapaKTEPUCTUKHU
MIPOIIECCOB DKCTPAKITUHU. ATIIIapaThl IJIs1 )KUJIKOCTHON U TBepA0(a3HON IKCTPAKIIHH.
Anmapatel IS TPOLIECCOB aACOpPOLMM M HOHHOTO OOMeHa. XapaKTepUCTUKU
MPOLIECCOB aICOPOIIMU K HOHHOTO OOMEHa.

Tema 10. KoncrpyupoBanue u pacyeT MallliH U aNNapaToB AJisi
MeXaHUYECKHUX MPOoLecCoB

O6opynoBanue [ WU3MENbUYCHHS] TBEPABIX MaTEpHANIOB. XapaKTepUCTUKA
COoCOOOB  W3MeNlbueHUA. MamuHabl  Juist  ApoOJieHus — pa3faBiIMBAIOLIEToO,
HCTHUPAIONIETO, PACKaJIBbIBAIOIIETO JIEWCTBUA. O6opynoBanue i TOHKOTO
U3MeNbYeHUsA. PacueT MOIIHOCTH W3MENBYUTENEH M TOMOJBHBIX arperaros.
O6opynoBanue s cMmenieHus. DOU3MKO-MEXaHWYECKUE CBOWCTBA  CHITYyYHMX



MarepruasioB. MalnHbl i1 CMEUIEHUS CBIMYYUX U JKHUJIKO-BSI3KMX MaTEpHUaJIOB.
CMecHutenu nNepuoOANMYECKOr0 W HENPEpPhIBHOTO AeHCTBUA. KOHCTPYKTHUBHBIA U
TEXHOJOTHUECKUI pacdyeT CMECUTENBHOTO 00OopyaoBaHusA. MeToapl pasaeneHus
CBIITyYHX MaTepuayioB Ha (ppakuuu. O6opyaoBaHHEe i KIACCU(PHUKAIMU CHITYyUUX
MaTepuajoB. XapakTePUCTUKA U KpUTepuu dDPPEKTUBHOCTH KIACCU(DUKALINU.
Marmmmnsl 111 KinaccuuKaluy METOJJOM CHTOBOTO PACCEMBAHUSA, Pa3ACICHUEM IO
NEUCTBUEM  TPABUTALMOHHBIX M  LIEHTPOOEKHBIX  CWJI.  MeXaHHWYecKHe,
ITHEBMaTUYECKUE u TUAPABINYECKUE KJIaCCU(UKATOPHI. MarnutHble
Kiaccu(ukaTopbl. YCTpONCTBA ISl M3BJICUEHUS 1I€JIEBOM (Ppakiuu U3 HECYIIETo
notoka. CrycTuTenu Juisi CyCIEH3Ui, HUKIIOHBI.

Tema 11. KoncrpyupoBanue U pacdyer 000pyJA0BaHUS NMOJATOTOBHUTEIHLHOIO
MPOM3BO/ACTBA NepepadoTKH MOJMMEPHBIX MATEPHATIOB

YcrpoiictBa u  000pyIoBaHHME Ui JO3MPOBAHUS CHITYYUX MAaTEpPHAIIOB.
O0bemMHOE U BecoBOe J03MpoBaHHE. CHUCTEMBI HENPEPBIBHOIO U MEPUOAUYECKOIO
JI03UPOBAHUS. To4HOCTB JIO3UPOBAHUS. Meronsr peryiavupoBaHus
IPOU3BOUTENILHOCTH JTIO3UPYIOUINX YCTPOMCTB CHITYyYUX MaTepUajoB.

Tema 12. KoncTpyupoBanue u pacyer 000py10BaHUsI OCHOBHOI'O

NPOM3BO/ICTBA NepepadoTKH MOJMMEPHBIX MATEPHAJIOB

12.1. KoHcTpynpOoBaHue U pacyeT BAJIKOBBIX MAILIHH.

Knaccudukanusa u 0030p cXeM CMECHUTENIbHBIX BaJblEB U KalaHApoB. Opukims.
BanbLibl HENPEPBIBHOTO M NEPUOAUYECKOTO AeicTBUA. KalaHapsl yHUBEpCaJIbHBIE,
OTJICJIOYHBIC, TyOJMPOBOYHBIC M JAPYTHE; CXeMbI 2-X, 3-X, 4-X M 5-TH BaJIKOBBIX
kanaHapoB. [IpononbHbI M3rMO BajlKoOB, METOABI €ro KommeHcanuu. Cucrema
HarpeBa, OXJIAXKJACHUS U CMa3KH BAJIKOBBIX MalluH. KOMIUIEKTyrOIME yCTpOCTBa K
BaJIKOBbIM MaimmHaM. OCHOBHbBIE CBEACHUS IO TEXHOJOTMH M COOpKE BaJKOBBIX
MmaruH. Beibop matepuana, repmudeckas 00paboTKa.

12.2. KoHCcTpyrpOBaHHE U pacyeT YEPBIIHBIX MAIIIIH.

[IpuMeHeHre 4YepBAYHBIX MAllMH TpH NEepepadOTKe IJIACTMACC U PE3UHBI —
nepeMeliuBaHue, MpPEAIUIacTUKAlus, S3KCTpy3us. UYUepBsuHbIE IUIACTUKATOPHI U
sKCTpyaepbl. KoHCTpyKIIMH, TEOPETHUYECKHME OCHOBBI M MAaTEMATHYECKOE OIMUCAHUE
npolecca SKCTPY3UM Ha YEpBSIYHBIX, JHUCKOBBIX M TOPIIHEBBIX JKCTPYHEpax,
M30TEPMHUUECKUA U aauabaTUdecKuil pexkuMbl paboThl. CHIIOBOM — aHau3,
MPOU3BOJMUTEIILHOCTE M TOTpeOisieMass MOIMHOCTb. THUIOBBIE KOHCTPYKIUHU
OJIHOYEPBSYHBIX MAallMH M WX BAKHEHUIIHME y37bl W JIE€TaJU: YEPBAKH, LHAJIUHIPSI,
YIOPHOOIIOPHBIE JIEMEHTHI, NMUTATENIH, KOPIyCHblE neranu. [IpodyHoCTHON pacuer
AJIEMEHTOB SKCTPY3HOHHBIX MAIlUH.

12.3. Arperatbl Ha 0a3e YepBAYHBIX MaITUH.

Kommiektyromiee 060py1oBaHIE SKCTPY3MOHHBIX arperaroB U aBTOMaTHUECKUX
JUHUN. OKCTPY3MOHHBIE arperatbl Ui IPOHU3BOACTBA IUIEHOK C JIBYXOCHOW
OpHUEHTAlMEN U yCaJOUYHBIX TUICHOK.

12.4. KoHCTpyHpOBaHHE U pacUET JUTHEBBIX MAIIIHH.

[IpyHUMO JIMTBST TOJ MAABJIECHUEM TEPMOIUIACTUYHBIX WM TEPMOPEAKTHBHBIX
MOJIMMEPHBIX ~ MarepuasioB. lIpuHuumnm  AedcTBHSA, KOHCTPYKUMH W PACUET
MEXaHUYECKUX, TUAPOMEXAaHUYECKUX M THUIAPABIMYECKUX Y3JIOB CMBIKAHUS (POPMBI.
KoHCTpyKIMst 1 pacyeTr y3na BIPBICKA C BBIHOCHBIM IUIACTUKATOPOM M CO IIHEK-



MOPIIHEBOM IUTACTUKAIMEN B OAHY JUHUIO. OCOOCHHOCTH KOHCTPYKIIMHU JINTHEBBIX
MAIIIUH JUIS1 PEAKTOIIACTOB.

12.5. KonctpyupoBaHue M pacuer oO0OpyAOBaHUS ISl MOJYYEHUS OOBEMHBIX
U3JICIIAN.

[TpuHIMO AEUCTBUS U pacyeT arperaToB JUIsl MOJIYUYEHHUS MOJIbIX U3JETUN JTUThEM
MOJT TABJICHUEM WJIH DKCTPY3HUEH ¢ pa3ayBoM. PoTarmonroe hopMoBaHUE U3IETHN U3
NOPOIIKOOOPa3HbIX TEPMOILIACTUYECKUX MaTepuaoB. Maiunsl TUTSt
MMHEBMOBAKYYMHOTO (pOpMOBaHUSI W3JIENUN U3 JUCTOBBIX IIacTukoB. CBOOOIHOE,
HEraTUBHOE W MO3UTHBHOE (popmoBanue. Pacuer ocHOBHBIX mapameTpoB. CrnocoObl
MoJIOrpeBa 3aroToBOK. MamuHbsl 0apabaHHOTO, POTOPHOTrO THUMNA. Arperar s
MIOJTYUYEHHUSI Tapbl, €€ 3aM0JHECHHS U 3aBapKHU.

12.6. KonctpyupoBanue u pacuet 000pyioBanus Juis mpousBoactea PTU.

IIpouecc cmemeHus, 3arpaTbl DHEPrMU HA  CMELICHHE. Y CTPOWCTBO
PE3UHOCMECUTEIIEN TEPUOIUUYECKOTO JICVCTBUS; CMECUTENbHAS Kamepa U POTOPBI,
KOHCTPYKIIMU HUYKHETO M BEPXHETO 3aTBOPOB, YIJIOTHEHHUE IIEHKU POTOPA.

2.4.1.2. Hepeqenb BBIHOCUMBIX HA BCTYIIUTEC/IBbHBLIC UCIIBITAHUA BOIIPOCOB

1) Kiaccudukanmss ©u HOMEHKIATYypa COBPEMEHHBIX  TEIUIOOOMEHHBIX
anmnapatoB. OCHOBHbIE TpPeOOBaHUs, MPEAbIBIsEMbIC K TEINIOOOMEHHBIM
amnmaparam B X0JI€ IPOSKTUPOBAHUS, U3TOTOBJICHUS U IKCILTyaTallUH.

2) OcHOBHBIC BHIbI TCIUIOHOCHTEJICH M BIMSHHE HMX XapaKTEPHCTUK Ha
KOHCTPYKITUIO amnmapara. Bri6op HaTpaBJICHUS JIBKEHUS
TETJIOHOCUTENICH, X KOHEYHBIX TEMIEPATYP U CKOPOCTH JIBHXKCHHUS.

3) Drambl pacyeTa TEIIOOOMEHHUKOB, 11eJTb U 33J1a4i KaKI0ro TUIIA pacyera.
O6mass cxemMa pacuera TemI00OMeHHUKOB. IlociemoBaTenbHOCTH
TEIJIOBOTO pacyeTa anmnapaTosB.

4) OmnpeneneHue KOIPPHUIIMEHTOB TEIUIONEPEIaYl W BEIMYUHBI CPEIHETO
TeMmneparypHoro Hamopa. OCHOBHBIE  CHOCOOBI  WHTEHCH(UKAIUU
TEMI000MeHa.

5) CwmecutenbHble TeI0O0OMEHHUKH. OONacTh NPUMEHEHUS, OCHOBHBIC
KOHCTPYKIIUH.

6) PekyneparuBHBIE TCIUIOOOMEHHUKH. 3MECBHKOBBIC TEIIOOOMEHHHKH
MOTPYKHOTO W opocuTenbHOoro  tuma. (OO0jacTh  NPUMEHEHUS.
[TocnenoBaTENbHOCTh TEIJIOBOIO, KOHCTPYKTUBHOIO M THIPABIAYECKOTO
pacyeTos.

7) TemnooOMeHHHKH THMa «TpyOa B TpyOe», YCTPOHMCTBO M MPHHIUI HX
pabotel.  [lociaemoBaTenbHOCTH  TEIJIOBOTO,  KOHCTPYKTHMBHOTO |
TUAPABIAYECKOTO PACUETOB.

8) KoxyxorpyOuarbie TEIJI0OOOMEHHHUKH, 00J1acTh MPHUMEHEHHS, OCHOBHBIC
KOHCTPYKIMH, IPUHIMI padboThl. MeTo1bl MHTEHCH(DUKAIIMU TETI000MEHa
B MEXTpyOHOM U TpyOHOM mpocTtpaHcTBe. [locnenoBaTeiabHOCTD
TEIJIOBOT0, KOHCTPYKTUBHOIO U THIPABIMYECKOTO PACUETOB.



9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

TenmooOMEHHUKH C OpeOpeHHBIMU TpyOaMH, 00JacTh IPUMEHEHHUS,
OCHOBHBIC KOHCTpYKIWH, TpuHOHN padoTel. [locmemoBaTenbHOCTD
TEIJIOBOT'0, KOHCTPYKTUBHOIO U TUIPABINYECKOTO PACUETOB.
[InacTuHYaThIE TEIIOOOMEHHUKH, OOJIACTh TIPUMEHEHHs, OCHOBHBIC
KOHCTPYKIIMM W HOpUHIUI paboThl. llocienoBaTenbHOCTh TEMIJIOBOIO,
KOHCTPYKTUBHOT'O (KOMIOHOBOYHOI'0) U TUJPABINYECKOTO PACUETOB.
[TnacTuHYaTO—peOpPUCTBIC TEMIO0OMEHHUKH, O00JIaCTh WX TNPUMCHCHHSI,
OCHOBHBIE KOHCTPYKIMHM W NpUHLUN uX paboThl. [locimenoBaTenbHOCTD
TEIJIOBOI'O0 KOHCTPYKTUBHOTO Y THIPABIMYECKOTO PACUETOB.

CnupanbHble  TEMJIOOOMEHHUKH, 00JIacTb MPUMEHEHHUs, OCHOBHBIC
KOHCTPYKIIMM U TOpuHIUN padboTel. CrnocoObl YIJIOTHEHHS TOPIIOB
CIUpalbHbIX KaHaNOB. [locnenoBaTenbHOCTh TEIIOBOT0, KOHCTPYKTUBHOTO
Y TUAPABINYECKOTO PACUETOB.

PexynepaTuBHble TEIJIOOOMEHHUKH U3 yrierpagura u (¢roporuiacra,
00J1acTh MPUMEHEHUs, OCHOBHbIE KOHCTPYKUIMH U NPUHLIMN HUX PaOOTHI.
[TocnenoBaTenbHOCTD TEIIOBOIO U KOHCTPYKTUBHOT'O PACUETOB.
Knaccudukanys BeIMapHBIX U KPUCTALITU3AIMOHHBIX aNapaToB.
OcHoBHbIE TpeOOBaHUS, MPEIBABISIEMbIE K PAIlMOHATLHBIM KOHCTPYKIIUSIM
BBITIAPHBIX M KPUCTAJUIM3AIMOHHBIX armapaToB. Kiaccudukanus
OCHOBHBIX BUJIOB yIIapUBAEMbIX U KPUCTAJUTU3YIOIINXCSI PACTBOPOB.
OOmue  TOpUHIMIBL  TEXHOJOTMYECKOTO  pacyeTa  BBINAPHBIX U
KPUCTAJTN3AIMOHHBIX alapaToB.

KoHcTpyupoBanue TpyOuUaThIX BBIMAPHBIX W KPUCTAILTU3AIMOHHBIX
amnmapaTtoB C €CTECTBEHHOW W MPUHYAUTEIBLHON HUPKYJSAIUEH, CIOCOObI
OpraHu3alliyd [UPKYJSIUN, 00JIacTh TMPUMEHEHHUs JaHHBIX ammnaparos.
KOHCTpYKTUBHBIN U THAPABINYECKUN PACUEThI TAHHBIX allllapaToB.
[IneHo4YHBIE U POTOPHO—IIJICHOYHBIC AIapaThl, OCHOBHbIC KOHCTPYKIIUU U
OPUHIUAN HUX PaboThl, KOHCTPYUPOBAHHWE POTOPOB aIllllapaToOB U
OpOCHTEIIEW, KOHCTPYKTUBHBIN U TUAPABINYECKUI PACUETBHI.

AnnapaTtsl TOTPYKHOTO TOpEHUs, O0O0JacTb NPUMEHEHHS, OCHOBHBIC
KOHCTPYKIMU H mpuHUUN pabotsl. KoHcTpyupoBanue 06apOoTepoB,
onpeereHue riayOruHbI UX MOTPY>KEHHs B pacTBOP.

Anmapatsl JJIi MacCOBOM M3O0THAPUYECKOM KPHUCTAUIM3AlMK, 00JacTh
MPUMEHEHUS u OCHOBHBIE KOHCTPYKIIUHU KPUCTAILIIN3aTOPOB
MOBEPXHOCTHOTO ¥ BaKyYMHOT'O THIIOB.

OcHOBHbIE  THUNBl  anmapaToB  THAPOMEXAHUYECKOTO  pa3/IelICHHs
JIUCTIEPCHBIX CUCTEM.

OcaxneHve 4YacTUI[ B IMOJE€ JEUCTBUSA CHUIbI TKEeCTH. (OTCTOMHHUKHU.
KoncTpykiuu,  001acTh  NPUMEHEHHs, pacuyeT  TeOMETPHUYECKHUX
apaMeTpoB.

OcaxneHre 4acTull B T0Jie JCHCTBUSA LEHTPOOEKHOW CHUIIbI MHEPIUU.
HamopHble TuapOLMKIOHBI. Y CTPOMCTBO, MPUHIMI JEUCTBUS, 00JacCTh
npuMeHeHusi.  Pacuer  pacXoJHBIX — XapaKTEpUCTHK,  IOKa3aTeseu
paszaeieHus.
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24)

25)
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34)

35)

36)

37)

Crpyitable ammapatel. OOnacTh NpPUMEHEHHS, MPUHLUUI JAEWCTBUS,
kiaccudukaus. Pacuer cTpyitHoro Hacoca.

Hentpudyru u cemapatopel. OOnacT NpUMEHEHUs, KiaccUpUKaIus,
OPUHLIUAN ~ JIeHCTBUS, o0OnacTh npuMeHeHus. PacueTr  pacxoaHbIX
XapaKTEePUCTHK U MOKa3aTeNeil pa3ieeHus.

®rnoraropel. Teopetnueckue OcCHOBBI mporecca ¢uotanuu. OCHOBHBIE
KOHCTpYyKUuu QuoTtaropoB. HamopHsle ¢uoTaTopsl, BakyyM (GI0TaTOpPHI,

UMIIeJUIepHbIe  (IOTaTOphl,  BJEKTPOIOTATOPHI,  (DIOTATOPHI  C
dbunbTpocamu. [lpunnun AeiCTBUSA, TOCTOMHCTBA U HEAOCTATKH, 00JacTh
PUMEHEHUSI.

AnmapaTtel TbUIETa3004UCTKUA. OcaauTelbHble KaMmepbl, HHEPIIMOHHBIC
NBUICYJIOBUTENM, I[MKJIOHBI, BHUXpEBble MbUleyJoBuTen. O0nacTh
NPUMEHEHUS, TPUHIUI JEHCTBUS, TOPSJOK pacyeTa, JOCTOMHCTBA U
HEOCTATKHU.

Mokpeie nbiieynoButen. Ilonsie ckpyOOepbl, HacajoudHble, CKpyOOep
Bentypu. O06macte mpuMEHEHHsI, TOCTOMHCTBA W HEIOCTATKH, TMOPSIOK
pacuera.

OOmue TOoMOKEHHMSI KOHBEKTUBHOW CYIIKH AWCIIEPCHBIX MaTEpPHAIOB.
CocTostHUE paBHOBECHUS MEXAY BIAKHBIM Ta3oM W MaTtepuaioMm. Cxema
KIaccu(UKAIM BIQKHOTO MaTepHayia NPUMEHUTEIBHO K IIpoleccam
CYIILIKH.

MartepuaibHbIi U TEMJIOBOM OanaHChl CyIIMIKH. JlMarpamma BIIaKHOTO
rasa, u300pa’keHre CTaTUKHU Iporiecca B 1-X auarpamme.

KoHcTpykTuBHBIE 0COOEHHOCTH OapabaHHbBIX CyHIIIOK. CXeMbl HEKOTOPBIX
TUTIOB BHYTPEHHHMX Hacajok OapabaHHBIX cymuiok. Pacder GapabaHHBIX
CYIIUJIOK, OTIPECIICHNE TEOMETPUIECKUX Pa3MEPOB.

PacmpumnTenbHbIE CYIIMIIKM B UX KOHCTPYKTHBHBIE 0COOCHHOCTH. Pacuer
PaCIBUINTEIBHBIX CYIIHIIOK, OTPECICHIE T€OMETPHUSCKUX Pa3MepOB.
[THeBMaTHYeCKUE CYMIUIKA W WX KOHCTPYKTHUBHBIE OCOOCHHOCTH.
[TaeBMaTndeckue TpyObl cymunkd. CrupanbHble THEBMATHYECCKUE
CYIIWJIKA (CrApanbHas ITHEBMOCYIIMJIKA C ITUKIOHHBIM CEIapaTopoM,
BUXpEBasi  CYIIWJKa,  CHUPAJIbHO-BUXPEBBIE  CyIIMJKH).  Pacuer
ITHEBMOCYIIIHJIOK, OTPEICIICHHE HX TEOMETPUICCKUX pa3MEPOB.
AdpoOHTaHHBIE CYIIWIKA ¥ CYIIWIKK C KHISIIAM ~ CJIO€M, UX
KOHCTPYKTHBHBIE 0OcoOeHHOCTH. Pacder a’poOHTAHHBIX CYIIWIOK H
CYIIWJIOK KHUIISAIIETO CJI0sI, ONPeIeTICHuE TEOMETPUIECKUX Pa3MEPOB.
KuneTtrika XUMUYECKUX MPOIecCOB. MaTepuanbHbI W TEIUIOBOW OayiaHc
XUMUYECKUX TpoIieccoB. OCHOBHBIEC THUITBI PEaKTOPOB.

Meroapl pacueTa peaKTOpPOB: PEAKTOPHI  UEATBLHOTO  CMEIICHUS
NEPUOJIMYECKOTO U HENPEPBIBHOIO JIEUCTBHS, PEAKTOPHl HJIE€ATBLHOTO
BBITECHEHUSI, PEAKTOPHI MPOMEKYTOYHOTO THUIIA.

Koncrpykiuu ~ xumuueckux  peaktopoB.  OcHOBHbIE — TpeOOBaHUA,
NPEeabABISIEMbIEC K PEAKIIMOHHBIM armnaparam.

Oco0OeHHOCTH B3aMMOJICHCTBHS Ha TOBEPXHOCTH pasjesia ra3000pa3Hoiu
(xuakoi) u TBepaoi a3. Kinaccudukaiusa annapaToB ¢ TBep10i (Ha3oit 1o
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cnoco0y B3auMojencTBUs (a3. XapakTEpUCTUKAa TBEPAOIO 3E€PHHUCTOIO
Matepuana. OCHOBHbIE y37bl  alllapaTOB C  HEMOABW)XHBIM  H
NICEBJIO0KUKEHHBIM CIIOEM.

[Ipenenbl cyniecTBOBaHUSL ICEBIOOXKMKEHHOrO Cios. MuUHUManbHas
CKOPOCTb TCEBIOOKMUKEHUS MOHOJUCIIEPCHOTO M IMOJUAMCIEPCHOTO
cioeB. OnpeneneHue ckopocTd BuUTaHuA. OITHOPOJHOE U HEOJHOPOJHOE
NICEBJIO0KUKEHUE.

OOmume cBeneHuss O MeMOpaHHbIX nponeccax. OCHOBHBIE MOHITHS
O0apomeMOpaHHbIX IpoueccoB. KoHIeHTpallnoHHAsl MOJIsIpU3aLIMsL.
Crpykrypa u cBoiicTBa MemOpaH mjii OapOoMEMOpPaHHBIX IPOLIECCOB.
daxTopsl, BAMSIONIINE HA OapoMeMOpaHHbIE MPOLIECCHI.

OOpaTHblil OcMOC, yJIbTpauUIbTpalUs, MHUKPOPUIbTpalUs, HCIApEHHUE
yepe3 MeMOpaHy, TUalIi3 U AJIEKTPOIUAIIHN3.

XapakTepuCTUKH  MAacCCOOOMEHHBIX  MPOLECCOB  pEeKTU(PHUKAUUU U
abcopoumu. KoHCTpyKIuMu  KOJOHHBIX  ammapatoB.  KoHcTpykuuu
KOHTaKTHBIX YCTPOUCTB.

OKCTpaKUMOHHBIE amnmapaThl. XapaKTEPUCTUKU MPOLECCOB SKCTPAKIIMH.
AnmapaTsl 151 5KMJIKOCTHOM U TBEPI0(ha3HOW SKCTPAKIIMH.

AnmapaTsl 151 IPOLECCOB aJCOPOLIMH U HIOHHOTO OOMEHa.

O6opynoBaHue sl U3MEJbYEHUSI TBEPABbIX MAaTEPUAIOB. XapaKTePUCTUKA
cIoco00B M3MeNb4YeHUs. MamMHbl A ApoOJeHUs pa3/iaBIUBaIOLIETO,
UCTHUPAIOLLETo, pacKaibiBarolero aeiuctsus. O6opynoBaHue i TOHKOTO
WU3MEJIbYEHUS

ObopynoBanue i cMenieHus. PU3NKO-MEeXaHUYECKUEe CBOMCTBA ChITYYHX
MaTepuanoB. MalIuHbI JUIsl CMEIIEHMS CHITYYHMX U KUIKO-BI3KUX
MaTepuanoB. CMECUTENN TEPUOIUYECKOTO U HEMTPEPBIBHOTO JEHCTBUS.
O6opynoBaHue 1751 Ki1acCU(UKAIIMU CHITyYUX MaTepHaoOB.
XapakTepuCTUKU U KpUTepuu 3P(HEKTUBHOCTH KIacCU(PUKALIIH.

[Ipoueccsl U 00OpyAOBaHWE ISl U3TOTOBJIEHUS JETajed W3 IulacTMacc
(mHEBMO-BakyyM (OpMOBaHUE, SKCTPY3Hs, KaJlaHAPOBAHHUE, JIUThE O]
JIaBJICHUEM ).

Knaccudukanuss 1 0030p CXE€M CMECHUTEIbHBIX BaJIbLIEB U KaJIaHIPOB.
[Tonsatue «Ppuxiys».

Basnb1ibl HempEpPBIBHOTO U IMTEPUOAUYECKOTO JECUCTBUS.

Kananapel yHuBepcalibHble, OTAEIOYHbIC, TyOJUPOBOYHBIE M JApPYTHUE;
CXeMbI 2-X, 3-X, 4-X ¥ 5-TH BaJIKOBBIX KAJIAHAPOB.

[TpomonbHbIN N3THO BAJIKOB, METOBI €70 KOMITCHCAITUH.

Cucrema HarpeBa, OXJIAKIECHUS U CMa3K1 BaJKOBBIX MAIlIVH.
KoMIuiekTyromue ycTpoiucTBa K BaJIKOBBIM MaIlIMHAM.

OCHOBHBIE CBEICHUS IO TEXHOJIOIMH U COOPKE BAJIKOBBIX MAILIUH.

Bri6op maTepuana, TepMudeckas oopadboTka.

[TpuMeHeHre YepBSUHbIX MAILIUH IpU NEepepadOTKe IIaCTMAcC U PE3UHBI —
NepeMEIINBaHuE, IPEAIIIACTUKALUS, IKCTPY3HS.

UYepBsuHbIe IIIIaCTUKATOPBI U SKCTPYAEPHI.



59) KoHCTpyKIMH, TEOPETUYECKHME OCHOBBI W MAaTEMAaTHYECKOE OIMCAHUE
mpolecca HAKCTPY3UM HA  UYEPBSYHBIX, JHCKOBBIX U  MOPIIHEBBIX
AKCTPYACpax, H30TCPMHUUCCKHA B aIHa0aTHICCKUN PEKUMBI PaOOTHI.

60) CwtoBoii aHaIK3, MPOU3BOIUTEIIBHOCTD U IMTOTPEOIIIEMast MOIITHOCTb.

61) TunoBble KOHCTPYKIIMHM OJTHOYCPBAYHBIX MAIIHMH, UX BaXKHCHUIIUE y3JIbI U
JeTalu: YEpBSIKU, LWIMHIAPHI, YHIOPHOOMOPHBIE SJIEMEHTHI, MHUTATENH,
KOPITYCHBIE JIETaJIH.

62) IIpoYHOCTHOM pacyeT IEMEHTOB SKCTPY3HOHHBIX MAIIIKH.

63) Kommiektyromiee  00OpyJAOBaHHE  SKCTPY3HMOHHBIX  arperaroB
aBTOMATUYECKUX JIMHUIA.

64) DKCTpy3MOHHBIC arperarbl i MPOU3BOJCTBA IUICHOK C JBYXOCHOM
OpUEHTAIMEN U yCAZOUYHBIX TUICHOK.

65) IlpuHIMI JUTHS TOJ AaBJICHUEM TEPMOIUIACTHYHBIX U TEPMOPEAKTUBHBIX
MOJIMMEPHBIX MAaTEPUAJIOB.

66) [lpuHIMnI  JCWCTBHSA, KOHCTPYKIMH M pacyeT  MEXaHHYECKUX,
TUJPOMEXAHUYECKUX U THAPABINYECKUX y3JI0B CMBIKaHUS (DOPMBI.

67) KoHCTpyKIHs M pacdeT y3ja BIPHICKA ¢ BBIHOCHBIM IUIACTUKATOPOM U CO
IIHEK-TIOPIIHEBOU MIACTUKALUEN B OJJHY JTUHUIO.

68) Oco0EHHOCTH KOHCTPYKIIUU JIMTHEBBIX MAIIUH ISl PEaKTOILIACTOB.

69) IlpuHIMI ASHCTBHUS M pacyeT arperatoB JUIA IMOJYYCHUS TMOJBIX U3ICIU
JUTHEM MOJI JABJIICHUEM WM 3KCTPY3HUEH C pa3ayBOM.

70) PorarmonHoe dbopmoBaHue 1563 (S 1507 u3 MOPOIIKOOOPa3HbIX
TEPMOIJIACTUYECKUX MATEPHUAIIOB.

71) MamuHbl s THEBMOBAaKyyMHOTO (OpMOBaHMS H3JCIHNA W3 JIMCTOBBIX
MJJACTUKOB.

72) CBoOoxaHOE, HEraTHBHOE U MO3UTUBHOEC (POPMOBAHHE.

73) PacueTr OCHOBHBIX MTapaMeTPOB.

74) CnocoObl MoJ0rpeBa 3aroTOBOK.

75) Mamunsl 6apabaHHOTO, POTOPHOTO THIIA.

76) ArperaT Ui MOJYYCHHS Tapbl, €€ 3aMOJTHCHHS U 3aBapKH

77) TIlpomecc cMEIICHHs, 3aTPaThl SHEPTUN HA CMEIIICHUE.

78) YcTpoiicTBO PE3UHOCMECHUTENIEN MIEPUOAUYECKOTO JIEVCTBUS,
CMECUTENIbHAas KamMepa U POTOPhI, KOHCTPYKIIMU HIKHETO U BEPXHETO
3aTBOPOB, YILIOTHEHUE IEUKU POTOPA.

2.4.1.3. YyeOHO-MeTOANYECKOE 00ecrmeueHme

OcHosHnas numepamypa.:

1) MamuHsI 1 anmapaThl XUMHYECKHAX MPOU3BOJICTB: YUeOHUK IS BYy30B/
A.C.Tumonun, b.I".bannun, B.f.bopmes, F0.N.I'yceB u ap./ [Tox obieit
penakiuent A.C. Tumonuna.- Kanyra: U3gatensctBo «Hoocdepay. 2014r. -
836 c.

2) N.W. ITonukapos, M.I". I"aiinyjuna MaIivHbI B anmapaThl XAMAYECKUX
MIPOU3BOJICTB M HedTerazonepepadboTku. YueOHuk. — Mza. 2-e. M.: Anbda-
M, 2006r.- 608 c.



3) Ilporeccsl U anmapatbl XUMUYSCKON TEXHOJIOTHHU. SIBJICHHUS TIepeHoca,
MaKpOKHHETHKa, 1101001e, MoieTupoBaHue, mpoektupoanue: B 5 1. T 1.
OCHOBBI TEOPHH MTPOLIECCOB XUMUUecKkor TexHonoruu//{.A.bapanos,
A.B.Bs3pmun, A.A.I'yxman u 1p.; [log pen. A.M.Kyrenosa. — M.: Jloroc,
2000r. — 480 c.

4) Tlporecchl 1 anmapaTbl XAMHUYECKOW TEXHOJOTHH. SIBICHHS TIEpeHoca,
MaKpOKHMHETHKa, 1101001e, MoIeTMpoBaHue, mpoektuposanue: B 5 1. T.2.
MexaHnnueckue u ruipoMexannueckue mnpoueccel. [[.A.bapaHos,
B.H.biunnues, A.B.Bsizbmun u ap.; [log pea. A.M.Kytenosa. — M.:
JIoroc, 2001r. — 600 c.

5) ®.JMoxannabep Jlursesbie Manmnel, CI16, TTpodeccus, 2010, 432 crp.

6) K. Paysenmaannb, Jkcrpysus noaumepos, CII6., "TIpodeccus"” (2010), 770
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2.4.2. IIOJIHT'PAD®UA
2.4.2.1. Copep:xaHue nporpaMmbl NpopuIbLHON YaCTH

Tema 1. /loneyaTHbIe NMPOLECCHI

Bungel mewaTHBIX W3MaHWM W TpUHIUNBI WX Kiaccubukarmuu. Cnemmduka
noyurpadguaeckoro  oGopMICHUS YYEOHBIX, NETCKUX, XYPHAIBHBIX M Ta3eTHBIX
m3nanuid. AxuuaeHiusi. OCHOBHBbIE KOHCTPYKTUBHO-O(OPMUTENLCKUE DJIEMEHTHI
w3nanuid. MHdopmaimsa aBropckass u uzaarenbekas. llonmrpadudeckue cUCTEMBI
m3mepenuit. Tumorpadckas cuctema wusMepeHuit (cucrema Jlumo).  AHIUIO-
aMepuKaHCKasi Tonurpaduueckas cucreMa usMepeHuil. Vcmonb3oBanue o00enx
NOJUTpaPUUECKUX CUCTEM MTPU KOMIBIOTEPHOM 00paboTKe TekcTa. DopMaThl MeYaTHBIX
w3nanuii. Bunel dopmatoB u BapuaHThl 0hOpMIIEHHST HaOOPHOM MOJIOCHL. DopMaTh
KHIDKHBIX, KYPHAIbHBIX M Ta3eTHbIX u3gaHuil. dopmarbl akuujaeHIuu. [IpuHIuUIbI
BbIOOpa (pOPMATOB MEYATHBIX U3AAHUN.

[Tomurpadguueckne mwpudTel U BBHIOOP MIPUPTOBOrO OPOPMIICHUS H3TAHHIA.
Knaccudukanuys mpudToB nomurpaduu. Metoapl onucanrs KOMIObIOTEPHBIX IPUQTOB.
®opmarel  wpudToBbIX (aitnoB. XapakrepucTtuku wmpudTa. IlpuHumnsel BeIOOpa
rapHutyp u kerned mpudra. ConogquMHEHHOCTh Kerjisi mpudTra it OCHOBHOIO,
JIOTIOJIHUTENTLHOTO 1 BCIIOMOIATEIbHOIO TEKCTOB. BepcTka, KOppeKTypa U CITyCK MOJIOC.
Bunbr BepcTku. OCHOBHBIE TTpaBWiIa KHUKHOW BEpCTKU. POpMaTUPOBAHUE TEKCTOBOM
uHbopMalu B m3naHuu. BepcTka m mocagka 6a3oBoii mosockl. [IpaBuna 3aBepcTku
CITyCKOBBIX M KOHIEBBIX mosoc. [TpaBuiia 3aBepcTku 3aroioBkoB. [IpaBuiia 3aBepcTku
wunroctpanuil. Koppekrypa. KoppeKkTypHble 3HaKU U HNPUEMBbI KOPPEKTYPHBIX YUTOK.
VYcnoBusi co3maHus  ciycka Tmojoc myOnukarmu. Ponms  mporiecca  00paOoTKH
n300pa3uTeNbHON MHGOPMALMUM B PENPOIYKIMOHHOM Ipouecce. Tpu OCHOBHBIX
KOMITOHEHTa TEXHOJIOTUU — HU300pakeHHe, cucteMma, ormeparuu oopadboTku. OOBEKT
BOocrpou3BeneHus. Ero TexHonornyeckue W MHPOPMALMOHHBIE  IapaMeTpBhl.
[lapametrpel  oOpaGoTanHoi  uHpopmarmu. HeobxogumocTs  mpeoOpa3oBaHUIA
M300paXeHUsI B TPOLIECCE BOCIPOM3BENCHHUA. 3aJauu OO0pabOTKH H300pa3UTETHHOM
uHbopMaIMi. YUYeT peAaKIMOHHBIX TpeOOBaHWW, TPEOOBAHUM IMOCIEAYIOUINX
IIPOLIECCOB, BO3/ICUCTBUN CHCTEMBI BOCIIPOU3BEACHHS. BocponsBeaeHNE TPUXOBOTO
n300pakeHusl. 3a7auyd NpU BOCHPOM3BEACHUU IITPUXOBOTO H300paxeHus. MeTombl
peteHus 3aaa4. Beidop dotorpadudeckoro marepuaia sl U3roTOBJICHHUSI IITPUXOBBIX
dorodopm. DakTopbl, BIUAIONIME HA TOYHOCTh BOCIPOU3BENEHHUS IITPUXOBOTO
nu3o0paxeHus. Bnusiaue u BBIOOP SKCMO3WIUM, BIMSHUE PETHCTPUPYIOIIECH Cpebl.
KoHTpo:s kagecTBa IITPUXOBBIX (PoTOGOpM.

BocnpounssenaeHne TOHOBOTO OJHOLBETHOTO OpWUIHHANa. BocmnpowusseneHue
TOHOB M300pakeHUs B IoJUrpaduu — aBTOTHITHOE pacTpupoBanue. OT TOHA K PacTpy
U OT pacTpa K TOHy — pacTpUpPOBAaHUE U JIepacTpupoBaHue. [[puHIMn pacTpupoBaHusl.
Knaccudukanus metonoB pactpupoBaHus. ONTHUECKHME pacTpbl UM (POPMHUPOBAHUE
PacTpOBBIX JIEMEHTOB U rpajaiuu nzo0paxkenus. Kpacku cunreza. CyOTpakTUBHBINA U
ABTOTUIIHBIN CUHTE3. YEThIpeXKpacOYHbIM CUHTE3. POJib 4epHOM KpacKu U METOJIBI €€
npuMmeHeHus. [[BeToBoM aHanmM3 W IBETOAENUTENbHBbIE CBETOMUIBTPHL. ba3zoBbie
HEIOCTATKU LIBETOJIeNeHUsI. MeToabl 1IBETOKOPPEKLMH B cucTeMax (opMaTHOU u



MO3JIeMEHTHOM 00paboTKu. CXeMbl TEXHOJIOTMYECKHX IPOLECCOB BOCIPOU3BEICHUS
MHOTOLIBETHBIX TOHOBBIX OPUTMHAJIOB.

MeToapl KOHTpOJISL Tpoliecca B HMUQPPOBOM TEXHOJOTHUU PEMPOAYILIUPOBAHUSI.
TpeboBanus k mudpoBoMy (ailily, MTOATOTOBICHHOMY K BBIBOAY. MeToapl
LBETONPOObl M WX Ha3HAuY€HHWE. ODKpaHHas LIBETONPOOa, OCHOBHOE HAa3HAYEHHUE,
NpeuMyIlecTBa M HenocTaTku. L[Betompo0a Ha «TBEpABIX» HOCUTENSX —
Ha3HAYEHUE, TEXHOJOTUH, NMPEUMYLIECTBA M HENOCTaTKU. llepcrekTuBbl pa3BUTHUSA
I[BETOIPOOBI.

OCHOBHBIE COCTABJISIOIINE KOMITBIOTEPHON CUCTEMBI 00pa0OTKK MH(MOPMAIUH.

OO0mmasi CTpyKTypa CHUCTEMBbI YCTpOMCTBa BBOJAA HMH(OpPMAIMU, YCTPOMCTBA
nepenaun uHopmauu, ycTporcTBo npeodpazoBanusi HHHOPMAIIMH — MPOIECCOPHI,
yCTpOMCTBa MaMsATH, HOCUTENU HHPOpPMAlMM, YCTPOHCTBO OTOOpa)XEHMsI BBIBOJIA
unpopmaruu. [lonsTus 06 siemeHTHON 6a3e ycTpoicTB. Ha3zHaueHue ycTpoWHCTB,
pOJIb B CUCTEME.

VYcerpoiictBo mpeoOpazoBanus uHopManuu — Tmporeccopsl. Onepanuu,
BBINIOJIHAEMbIE MponeccopoM. OCHOBHBIE XapaKTEpUCTHKU mpoueccopa. Ilytm ux
COBEpIIECHCTBOBAHMS. (OCHOBHBIE MPOU3BOAMTENN IPOLIECCOPOB, BO3MOKHBIE
MOU(DUKALIUH.

OcHoBHast »3neMeHTHas ©0a3a jJomneyaTHOro oOopyaoBaHus. McTOYHHUKH
U3ITy4YeHHUs], IPUMEHsIEMbIE B JIONEYaTHbIX npoueccax. HoMeHknarypa, TeEXHUYECKUE
CBOMCTBa, INpPUMEHEHUE. MHOTOJIYy4YEBbIE CHCTEMBI, KOHCTPYKLUH, ITPUMEHEHUE.
@otonpuéMHUKH. DOTOIEKTPOHHBIE YMHOXUTENM, JUHEWKH u Matpuibl [13C,
YCTPOMCTBO, CPABHUTEJIBHBIE XaPAKTEPUCTUKH.

OnTuueckue ycrtpoiictBa. OOBEKTUBBI, WX OCHOBHBIE TEXHMUYECKUE
XapaKTEPUCTUKU. YCTPOWCTBA Il W3MEHEHUWs HAIPABJIECHUS CBETOBOIO IOTOKA.
3epkaia, MpU3Mbl, BOJOKOHHBIE CBETOBO/IbI, CBeTOpaciienurean. CBeTOQUIbTPHI.

@DopMHBIE MPOLECCHI, UCTOPHS X BO3SHUKHOBEHHUS U Pa3BUTHS, pOJIb (OPMHBIX
MPOIIECCOB B MoiurpaguyeckoM mnpousBojactBe. OO6mme TpeOoBaHus K (POPMHBIM
npoueccaMm. B3auMocBs3b  (OPMHBIX TIPOLECCOB € APYIMMH  MIpoLeccaMu
W3TOTOBJICHUS NT€YATHOM MPOAYKIIMH.

Oo6mue cBenenust o neyaTHeix (opmax. [lewatnas ¢opma u ee crTpoeHwue.
Knaccudpuxanus nedatHeix ¢dopm. OOmme TpeOoBaHUS K IeYaTHBIM (opmam.
OcHoBHBIE MOKa3aTeNM nevaTHbIX (hopm. OCHOBHbBIE AEPEKTHI IEYATHBIX (POPM.

Crioco0bl 3amucy nevaTHbIX (OpM U UX MPUMEHEHHE B Pa3IMYHbIX Crocobax
neyatd. OOmMEe CcXeMbl TOJyYeHHUs TNeYaTHbIX (OpPM, HCIOJIb3yeMble s
W3FOTOBJICHHUS II€YAaTHON NPOAYKIUU.

[Ipomecchl, mpoucxonsdmue B CIOSIX (POPMHBIX TIACTUH (IHJIMHIPOB).
Haznauenne QoOpMHBIX IUIaCTUH [UIsl TUIOCKOM odceTtHoil meudatu. CrtpoeHue
dbopmHBIX TUTacTUH U QyHKIMEU cinoeB. CoctaBbl cinoeB. Kinaccudukarus mprueMHBIX
cinoeB (opmHbIX TUIacTUH. CBETO- W TEPMOUYBCTBUTENIbHBIE NPUEMHBIE CJIOU
(OpMHBIX MIACTHH TJIOCKOM 0()CEeTHOH Meyatu.

Ha3znauenne ¢GopMHBIX MIACTUH (LMJIMHIAPOB) BBICOKOW meyaTu. DyHKUUU
cioeB. CocraBbl cioeB. Kiaccudukanus GopMHBIX MIaCTUH (LUIUHIPOB).



Crpoenrie (GOpMHBIX MIJIMHIPOB TIyOOKOW IeyaTH W HA3HAYEHUE CIIOEB.
Pa3HOBUIHOCTH TIPOIIECCOB B CJIOSX (DOPMHBIX TUIACTHH (IIMIMHAPOB) MO ACHCTBUEM
U3ITy4YEeHHsI U TIPU TPaBUPOBAHUU.

[Ipouecchl, NPOUCXOAANIME B CBETO- W TEPMOUYBCTBUTENBHBIX CIIOSX
(GOPMHBIX TUIACTHH TUIOCKOW Od)ceTHOH medatu. [103uTHBHBIE M HETATUBHBIE CIIOH.
[IpumeneHue cioes.

[Tporecchl, MPOUCXOASIINE B CBETOUYBCTBUTEIBHBIX CIIOSX (POPMHBIX IIACTHH
(IUAMHAPOB) BBICOKOM MeYaTH.

AHaNOroBbIE  TEXHOJIOTMM  HW3TOTOBJICHUS  Me4yaTHeIXx  ¢GopMm. OOmue
npeacraBieHuss o (opmaTHO 3amucu medaTHbIX (QopM. OCHOBHBIE 3JIEMEHTHI
npoliecca U uxX (PyHKIUH.

MouTaxxubsie poToPopMbl, UX KiIaccuukanus U TpeOOBaHUS, IPEAbIBISIEMbIE
K HuM. CnocoObl H3rOTOBIIEHUSI MOHTaXHBIX (GoTtodopM. PasHoBHIHOCTH
MOHTaXHbIX (POTOGOPM JII U3TOTOBIIEHUSA NEYaTHBIX (POpM IUTOCKON o ceTHON
neyaTH ¥ BbICOKOM MeYaTH.

TexHOonoruss M3roTOBJIEHUA TNeYaTHBIX (GopM s oQCeTHOW neyaTn ¢
yBIaXHEHHEM TpoOenbHbIX 3ieMeHTOB (OCY) u 0e3 yBIaxHEHUs] TPOOETbHBIX
anemeHToB (OBY). TeopeTtnueckue ocHOBBI npoueccoB. [IpunHimumnbel GopmupoBaHus
neyaTaroumx U NpoOeIbHbIX 31€MEHTOB. TEeXHOIOIrMYECKUE MPOLECChl U3TOTOBICHUS
nevyaTHbIx popm 111 OCY u OBY — craauum nporecca, X Ha3HaUYE€HUE U CYIIHOCTb.

TexHonorun W3roTOBIEHUS TMeE4YaTHBIX (OpM JJii  BBICOKOM medatu
(tumorpadckoit  u  ¢uekcorpadekoif). TeopeTMueckrue OCHOBBI — MPOIECCOB.
[Mpunuunel  GopmupoBaHHMs  MEYATAOIUX WU NPOOETbHBIX  3JIEMEHTOB.
TexHonornyeckue Mpouecchl U3roTOBJICHUS MEYaTHBIX (POpPM BBICOKOM mNedatu —
CTaJINM IPOIECCa, X HA3HAYEHUE U CYIIHOCTb.

TexHOIOTMY U3TOTOBJICHUS MEYaTHBIX (HopM it TpadapeTHON U TaMIIOHHOMN
neyatd. [lpuHuunel GOpMHpPOBAaHUSA TMEYATAIOMIMX W NPOOENBbHBIX 3JIEMEHTOB.
TexHoIornyeckue MpoIEecChl HM3rOTOBIEHUS Me4YaTHbIX (GopM TpadapeTHoil u
TaMIIOHHOM MeYaTu — CTaJuu Ipolecca, MX Ha3HAYeHHE U CYIIHOCTb.

[MuppoBbie  TEXHONOTMM  W3TOTOBJIECHHMS  mevaTHblx  (Gopm.  OOmue
NPEACTABICHUS. O TMOXJIEMEHTHOM 3aluCU ME4YaTHbIX (OpM IUIOCKOW O(QCETHOM,
BBICOKOM M TiyOokoil mneyaTu. OCHOBHBIE 3JIEMEHTHI Mpolecca U HUX (yHKIHUU.
OCHOBHBIE MPEUMYLIECTBA U HEJOCTATKU MOJIEMEHTHOM 3aluch MeYaTHhIX GopM u
€€ NPUMEHEHHE

dopmHBIE  TUIACTUHBI, MpUMEHseMble B  HUQPOBBIX  TEXHOJOTHSIX.
PazHoBugHOCTH (DOPMHBIX MJIACTHH U OCHOBHBIE TPEOOBAHUS K HUM NPEIbIBIsIEMbIC.
Bapuantsl peanuzanuy HUQPOBBIX TEXHOJOTUH Ha Pa3IUYHBIX THUIIAX CBETO- U
TEPMOYYBCTBUTEIBHBIX MJIacTUH. OcoOeHHOCTH 00paboTKu (HOPMHBIX IUIACTUH
paznuuHoro Tuma. OOIIMe CXeMbl M3rOTOBJICHHUS MEYaTHBIX (OPM, TEOPETHUECKUE
OCHOBBI CTaJUMN.



O6mue cBeaeHUss O IUQGPOBBIX TEXHOJOTUAX (POPMHBIX MPOIIECCOB
draexcorpadcekoit u riryookoit medatu. [{udposbie TexHOIOTHN (POPMHBIX TIPOIECCOB
U UX POJb B M3TOTOBJICHWHU Me4yaTHBIX (GopM (popmHBIX UHAPOB). HcTopus
BO3HMKHOBEHHUS W pa3BUTHSA IUMGPOBBIX TexHojorui. I[{udpoBbie TexHOIOTHU
daexcorpadckoit u TITyOOKOH MedaTd, X pasHOBUAHOCTUA W nmpuMmeHenune. Obmactu
MIPUMEHEHUS ITU(QPOBBIX TEXHOJIOTHH.

TexHOIOoTHYeCKne CXEeMbl M3TOTOBJICHHUS MEUYaTHBIX (OpM TIyOOKOW TedaTd
((pOopMHBIX HWJIMHIPOB) M TEOPETUUYECKHUE OCHOBBI CTaaui mporiecca. [[puHIMIbBI
dbopMHUpOBaHUS MEYATAIOUX U MPOOEITHbHBIX 3JIEMEHTOB.

PazHoBuaHOCTH  cTpoeHHs (OPMHBIX HHWJIMHAPOB TIyOOKOW MeyaTw,
UCIIOJIb3YeMbIX i1 IU(POBBIX TEXHOJOTUW H3TOTOBJICHUS MEYaTHBIX (OpM, HX
OCHOBHBIE TTOKa3aTENH.

Tema 2. IleyaTHbIe MpPOIECCHI

Ponp u 3HaueHue medaTHBIX TpolieccoB B noiurpaduu. OOIIMe MOHATHS O
nmeyatHoM mporecce. CoBpeMmMeHHas KiaccuduKkaius crnoco0oB medatd. Mx
BO3MOKHOCTU U CIOCOOBI peayin3anuu. [lepcrnekTuBbl pa3BUTHSI TEOPUU U MPAKTUKU
MEYATHBIX MPOIECCOB. XapaKTEepPHbIE MPU3HAKKM OCHOBHBIX CIIOCOOOB I€UaTaHUs.
OCHOBHBIE YyCJHOBUSI MOJIy4YEHHS OTTHUCKOB. (MauMBaHHME TMEYATHOW KpPacKoOu
3are4yaThlBAEMOI0 MaTepuasa, MPUIIMIAHUE U BIUTHIBAHUE MEYaTHOM KpacKu K
3anieyaThiBaeMoMy Marepuaiy. Ilepexon kpacku ¢ (GopMbl WIM TPOMEXYTOUYHBIX
MOBEPXHOCTEN Ha 3ale4aThIBAEMYIO IIOBEPXHOCTb.

OO61re TEXHOJIOTHYECKUE XapaKTEpUCTUKH TTedaTHOro anmnapara. Haznauenue,
XapaKTepUCTHKAa OCHOBHBIX vacTei. J[aBieHue B medaTHOM mnpoiecce. OCHOBHas
nuarpamma. CocTaBbl Jekened, ux aedopMalMoHHbIE CBOWCTBA B OCHOBHBIX
crocobax medatd. Pe3nMHOTKaHEBbIE TUIACTHHBI, UX Je(opMalmoOHHbIE CBOWCTBA,
cocTaB. TexHOJOTrMYecKass XapaKTepUCTHKA KpAaCOYHBIX anmnapaTtoB. HasnaueHue,
tunbl. OCHOBHBIE 3JieMeHTHI. [loaroroBka k medartaHuto. IIpaBuiia yCTaHOBKH U
NpuiagKd BaduKOB W MWIMHAPOB. Cucrtembl mnpoBepku. OOmas U MECTHBIC
peryJupoBKM mojaund Kpacku. Hemomaaku B paborte. [edexTsl mnpoayKuuw,
BBI3BAHHBIC HEMOJaJKaMHu B TiedyaTHOM anmapate. JledhekThl MpoayKIIUU, BhI3BAHHbBIC
HEMoJIaJIKaMHl B KpacoO4YHOM anmnapare. [ledaTHO-TeXHOJOrnYecKrue CBOMCTBA KPACOK.
TexHonornyeckass xapakTepUCTHKA YBIIAXKHSAIOLIEro anmnapara. HazHaueHue, TUIIBI.
OcHoBHbBIC 2JIeMEeHThI. TpeOoBaHMS K yBIXKHSAIOMMM pactBopaM (pH, jkecTKOCTb,
AJIEKTPOIIPOBOIHOCTE).  JlepekThl mpoAyKIMu, BBI3BAHHBIC HEMOJAJKaMU B
YBIIQXKHSAIOIIEM aIlapare.

OcHoBHBIE ypaBHEHHMsI KpackomepeHoca. [lepexomnble mpouecchl Mpu
TPAHCIIOPTUPOBKE KpPacku JO OTTHUCKA. XapakTep I[epexoJa Kpacku Ha
PE3UHOTKAHEBYIO IUIACTUHY M C HEE Ha 3amedarbiBaeMblii MaTepuai. OCOOCHHOCTH
MEPEHOCa KPACKU B NPSIMBIX M KOCBEHHBIX CIIOCO0AX TMedYaTaHusl. 3aKpeIUICHHE
Kpacku. DakTopbl, omnpeaensomue (HOpMUPOBAHUE HU300pAKEHUS B TIEYATHOM
nporiecce. TeopeTuuecKre OCHOBBI IT€YaTaHNs Ha BIUTHIBAIOIINX U HEBIUTHIBAIOIINX
Matepuanax. Mexanusm GopmupoBanus oTTucka. CoBpeMeHHbIE METO/Ibl YCKOPEHUS
3aKpEIUIEHNUs] KpPAaCKM Ha OTTHUCKAaXx. CpaBHuUTENbHAs XapaKTEpUCTUKA W
OTJIMYUTENbHBIE TPU3HAKY TIIyOOKOM nedatu. Bo3amoxkHoCTH U crienrduka riy0okoi
neyaTd TpU BOCHPOU3BEACHUM TEKCTOBOM U HM300pa3uTeNbHOM HH(OpMauu.



CBeneHusi 0 MaTepHallax-OCHOBAX, MPUMEHSEMBIX /I BBIMYCKA W3JIATEIbCKOU U
YHIaKOBOYHOW  TNPOAYKIMM W METOABl  MOATOTOBKHM WX  MOBEPXHOCTH.
[{enecooOpa3HOCTh HCMOIB30BaHUS TJIYOOKOM TmMedaTh IS BOCHPOW3BEICHUS
cneruuyecknx BUA0B nHMopmarmu. OcoOCHHOCTH TPUMEHEHUS TITyOOKO# MeyaTu.
OOmue cBeneHUs 0 MalIMHAX TIyOoko# medatu. [loAroToBka MammH U CTAaHKOB K
nevaTty. XapakTepUCTUKa paKeIbHBIX MAaTEPHUaJIoB, MOATOTOBKA U YCTAHOBKA PaKells.
XapakTeprucTuka KpacokK sl TIIyOOKOH MeyaTH U OCOOCHHOCTH UX B3aUMOJICHCTBUS
C 3areyaThlBAEMbIMH MaTE€pUaIaMHU.

CpaBHUTENbHASA XapaKTEPUCTUKA U OTIIMYUTENIbHBIC MPU3HAKK TpadapeTHON U
TaMIIOHHOW mnedatu. Bo3moxkHoctn u cnenuduka TpadapeTHOro M TaMIOHHOTO
MEYaTHBIX TMPOIECCOB TMPHU BOCIPOU3BEICHUN TEKCTOBOM W M300pa3UTENIbHON
uHpopManmu. CBelneHuss O MaTepuagax-OCHOBAX, NPUMEHSEMBIX JUIsl BBIyCKa
PEKIaMHO-CYBEHUPHOM M YNAaKOBOYHOW NPOAYKIMM U METOJABI IOATOTOBKH UX
noBepxHOCTU. OCOOEHHOCTH BOCIPOM3BENEHUS TEKCTa, IITPUXOBBIX M TOHOBBIX
n3o0paxxenuil. TpeboBanusi Kk nu3ailHy W neyaTHeIM (opmam. Bunpl, cBoiicTBa u
TEXHOJIOTHYECKHE BO3MOXXHOCTH Pa3IMYHbIX BHJIOB Tpa(apeTHBIX MEYaTHBIX POpM U
dbopm TamnoHHON mnedatu. [loaroTroBka ceTok i TpadapeTHBIX NEYATHBIX (POPM.
CpaBHUTENbHAs XapaKTEPUCTHKA CETYAThIX MaTepUaJoB W WX BbIOOp. Bumbl
UCTIONB3YEMBIX paM M OCOOEHHOCTH WX MOATOTOBKM. HaTspkeHune W 3akperuieHne
CETKH.

CxeMbl TEXHOJOTMYECKOTO Ipolecca. XapaKTepHble NPU3HAKK MPOIYKIIHUH,
oTrrieyaTaHHON TpadapeTHpIM criocoboM. OOmme cBeneHUs 00 00OpyHOBaHWUU IS
tamnoneyatd. [loarotroBka k pabote. CocTaB M CBOICTBa KpPacKONEPEHOCALINX
BBICOKOAJIACTUYHBIX 3JEMEHTOB — TaMIIOHOB, TpeOoBaHus K HHUM. OcoOeHHOCTU
nepexojla Kpackd Ha 3aleyaThlBA€MbIl MaTepHhal, OCHOBHBIE 3aKOHOMEPHOCTH.
CpaBHUTENbHAS XapaKTEPUCTHKA U OTIMYUTENbHBIC NpU3HAKHU (Iekcorpadckoi
neyatd. Bo3amoxHocTH U crneuuduka guekcorpad)CKMxX MEYaTHBIX MPOLECCOB MpU
BOCTIPOM3BEJICHUN TEKCTOBOM M w300pasuTenbHOl uHpopMmarmu. CBeaeHHs O
MaTepuagax-oCHOBaX, MPUMEHSEMBIX [JIsl BBINyCKa YIMAKOBOYHOW MPOIYKIUU U
METOJBl TIOJATOTOBKM HUX TMOBepxHOCTH. llemecooOpa3HOCTh HMCTHOIB30BAHUS
¢dnexcorpadum AN BOCTIPOM3BEACHHS CHEIU(PUYIESCKHX BHUAOB HHPOPMAIUH IO
CPaBHEHHUIO C KJIACCUYECKUMH crocobamu mnedatd. OcOOEHHOCTH MTpPUMEHEHUS
dbnekcorpadckoit meyaTu.

O6mme cBenenus o (uekcorpadCKuX TMEYATHBIX MamnHax. PazHoBUIHOCTH
MeYaTHBIX MaIuH. TexHolorndeckass XapaKTepUCTUKAa OCHOBHBIX Y3JIOB TMEYaTHBIX
MAaIIMH U UX TEXHOJOTHYECKHE BO3MOXHOCTU. AHIIIOKCOBBIE BaJibl. XapaKTepUCTHKA
U YCTPOMCTBO aHUJIOKCOBBIX PaCTPUPOBAaHHBIX BajoB. O0IacTh NPUMEHEHUS.

Texnomorus  ¢uekcorpadckoro  mewyarHoro  mponecca.  [loaroroBka
MHOTOKPACOYHOM MallMHbI K TI€4aTH, B3aUMOJICHCTBIE KPacKu U 3aledyaThbiBAEMOIO
Matepuana. I[lopsok HamoxkeHus Kpacok. IlpuBoaka mzoOpaxenus. PerynmupoBka
HATSDKEHUsl 3amedarbiBaeMoro matepuana. Kiaccudukanus crnocoboB mudpoBoi
neuatu. O6mme cBeaeHust 00 anekTpodororpadun, CTPYHHOM medatH, crnocodax ¢
npsMOi 3amuchio m300pakenus (crmocod Océ Direct Imaging u asakorpadmus),
AJIEKTPOHHOIYYEBOM 3amucu u300paxeHusi, Marautorpaduum u tepmorpaduu. Mx
COIMOCTaBJIEHWE IO KauecTBy meyaTu. [lpoiiecchl, MPOUCXOASIIME MPU 3aIMUCU



CKPBITOTO  JJIEKTPOCTATUYECKOTO H300paKEHUs] ONTHYECKUM M3IyY€HUEM B
JIBYXCJIOWHOM OpTaHWYecKkoM QoTroperenTtope. TexHOIOrnu 3anucu n300pakeHus B
b poBoit 3ekTpodororpadudeckoil anmaparype. 3anuch HU300paKEHUS BEEPHOU
pa3BepTKOM MOIYJIUPYEMOTO JIA3€pHOTO JIyda. 3amuch M300pakeHUsI CBETOAMOIHON
JuHEUKON. MakTopbl, BIMAIOIIME HA pPa3pElICHHE IMpPU 3alUMCH TOHOBOTO H
IITPUXOBOTO CKPBITBHIX JJIEKTPOCTATUIECKUX H300paKECHHMA, CIIOCOOBI TMOBBIIICHUS
paszpemieHus.  TeXHONOrMU MEpPEHOCAa TOHEPHOrO0 MW300paKEHHS Ha I1€YaTHBIN
Marepuall. 3aKOHOMEPHOCTH IMpoLEecca NepeHoca 3apshKeHHoro ToHepa. Ilepenoc
TOHEPHOT'O U300pakeHUs Ha OyMary HEMmocCpe/CTBEHHO C (poTopelentopa uin yepes3
MIPOMEKYTOUHBIN HOCUTENh C MOKPHITUEM U3 CHUIMKOHOBOUW pe3uHbl, OCOOEHHOCTH
MepeHoca B MOJHOUBETHOW mnedatu. HempepwiBHas cTpyiiHas Medarb, NPUHIIUIIBI,
JeXallue B €€ OCHOBE, CIOCcOoObl HEMpephIBHOW CTpyiHOW medatu. HempepbiBHas
CTpyHHas me4yaTh C MbE303JECKTPUUYECKON CTUMYJISIMEH (GOpMUPOBAHUS KarelbHON
CTPyU U CEJIEKTUBHOU 3apsakoi kanenb. CTaguu MedaTHoro mporecca, (GakTopsl,
BIIUSIIOIINE HA KAYECTBO U CKOPOCTh MeYaTh. TepMOodJIeKTpUUecKas (TepMOCTpyHHas)
neyaTh, CHOCOOBI TEHEPUPOBAHUS Kalellb MPU MOoJave IEKTPUYECKUX UMITYJIbCOB Ha
TEPMOAKTUBATOPHI: 00pa30BaHUE My3blpbKa IMapa, BBITAJKUBAIOLUIEIO YEpHHIIA
(TepMmocTpyiiHas Tie4yaTh), U BBITAJIKUBAHUE YEPHIII 3a CUET TEIUIOBOM jaedopmaiuu
TEpMOAKTUBATOpa (TEPMOMEXaHUYECKas CTpyHHasl MIe4aTh).

Tema 3. IlocJieneyaTHbIe MPOLECCHI

XapakTepHble 0COOEHHOCTH 00pabaThIBAEMbIX MAaTEPHAIOB B OPOLTIOPOBOYHO-
MEepPeruieTHOM Tpou3BoJACTBE. Meroabpl 00pabOTKH MaTepHalioB B  TOTOBBIC
KOHCTPYKUUU W3JIaHuI C 3aJIaHHBIMU CBOMCTBaMH. PaznoBugHocTH
noJMrpau4yeckoii, peKIaMHO-CYBEHUPHOW,  aKIMJIEHTHOM, YMAaKOBOYHOM U
ATUKETOYHOW MPOAYKUMA MU UX. KOHCTPYKTHMBHBIE OTIWYUS PA3JIMYHBIX BHUJIOB
NoJIMTpapUIECcKO, PEKIaMHO-CYBEHUPHOW, aKIUJEHTHOM, YIMAKOBOYHOM U
ATUKETOYHOU MPOIYKIIHUH. OOmienpuHATEIE W CTaHAAPTHBICE TEPMHUHBI U
onpenenenus. CoctaB MOCIENEYaTHBIX MPOLECCOB. TEXHOJOTMYECKHE MapIIPyThl
W3TOTOBJICHUS U3JaHUN. TeXHOJIOTHYECKHEe MapUIPYThl U3TOTOBJICHUS! YIIaKOBOYHOM
U OTUKETOYHOW TMPOAYKIUU. TEXHOJOTHMYECKHEe MapHIpyThl MPOU3BOJICTBA
PEKJIAMHOM U CYBEHUPHOW MPOIYKIHMH. TEXHOJIOTHUYECKUE MapIIPyThl U3TOTOBJICHUS
AKIUJACHTHON  NPOILYKLIHH. TexHoJIOrHYeCKHEe  MapuUIpyThl  M3TOTOBJICHUS
o1y pabpuKaToOB AIEKTPOHHON MPOMBIIIICHHOCTH (II€YaTHBIC TJ1aTa, HHTErPaAJIbHbIC
MHUKPOCXEMBI, JJIEMEHTHI JJICKTPOHHBIX cxeMm). DanbiioBka. HaznaueHne u 0ObeKTHI
danbiioBku. Bapuantel daneiioBku n ux npumeHeHue. Kimaccudukanus BapuaHToB
danbiioBku. CpaBHHUTENbHAsT XapaKTepUCTUKA 16- u 32-CTpaHMUYHBIX TETPaJICH.
Crocobb1  danbpiioBku. TpeOoBaHus K KadecTBY (DaIBIIOBKU JIMCTOB-OTTHCKOB.
@dakTophl, BIMSIONIME HAa KAueCTBO M MPOU3BOAUTEIHHOCTH (HajbIlOBKH. Bubl
OpOCTBHIX TeTpanel. M3roToBieHue CIOXKHBIX TeTpaneil. becmiBeiinbie crocoOb
ckperuieHus: 6;10k0B. CriocoObl KileeBoro OeciiBeitHoe ckperuieHue 0J0koB. KieeBoe
OecmiBeliHOe CKperuieHne O0J0KoB ¢ (pe3epoBanueM kopemka. TexHonorus KbC ¢
npuMmenenneM [IBAJI. Texnonmoruss KbC ¢ mpumenenunem tepMokiiesi. Haznauenue
onepanuii npeccoBanus. CrnocoOsl npeccoBanus. lIpeccoBanue TeTpaaeit, KHIKHBIX
OJIOKOB, KHWUI, Opomop, ymakoBok. @usnMka Tmpolecca  IMPECCOBaHUS.
TexHonornyeckne pexxumsel npeccopanusi. Kauecto npeccopanus. OnieHka KauyecTBa



npeccoBanus. DakTOpbl, BIMUAIOIIME HAa KadyecTBO IpeccoBaHMs. (CaMOHaKIIabl.
Oco0eHHOCTH TIOCTPOCHUS KPYTIIOCTANEIbHBIX U TIOCKOCTAMEIbHBIX CAMOHAKIIAIOB
U UX CpaBHUTEJIbHAS XapaKTepUCTHKA. TpaHCIOpPTUPYIOLIKE, MPUEMHO-BBIBOJHBIE U
crieruanbHbIe YCTpocTBa B (pambimammbax. Ha3znauenne mogO0pOYHBIX MAllMH U
obnacte ux mupumeHeHus. Kmaccudukanus. OCHOBHBIC TpeOOBaHUS K MaIWHE,
noryabpuKaTaM ¥ TOTOBOM MPOAYKIHH. [IpHHIMTIHATBHO -TEXHOIOTHIECKHUE CXEMBI
MOCTPOCHUSI TMOJOOPOYHBIX MAIIIUH. O6nacTb TPUMEHEHUST W Ha3HAYCHUS
HUTKOUIBeHHbIX MaluH. Knaccudukanus mamud. [[puHimnsl noctpoeHus u paboThl
HUTKOIIBEHHbIX MamuH. CTpyKTypHass CXe€Ma IOCTPOCHHS HUTKOIIBEHHOIO
aBToMara. [Ipecchl 11 THCHEHUA U M€YaTH HA MEPETUIETHBIX KpbllKkax. HazHaueHue
npeccoB. OcCHOBHbIE TpeOOBaHUS K MalllMHAM, NPOAYKIMH, Marepuagam u
nosryadpukataM. OCHOBHBIE Pa3HOBUIHOCTU TEXHOJOTHYECKUX CXEM MPECCOB U UX
CpaBHUTENbHAs XapakTepuctuka. OOopynoBaHue i OECIIBEHHOr0 CKpEIIeHUs
0s0koB. Haznauenue u 061acTb NIpUMEHEHUS! arperatoB U MaIlvH JUisi OECIIBEHHOro
ckpersieHus: O0siokoB. OCHOBHbIE TpeOOBaHUST K MPOAYKIMH ¢ MalllHaM.
Knaccudukanus o6opyaoBanus. [IpuHIMIBI MOCTPOEHUS U JEHUCTBUST OCHOBHBIX
WCIIOJTHUTEIBHBIX YCTPOMCTB M XapaKTEPHbIE KMHEMATUYECKUE W KOHCTPYKTHUBHBIC
ux pemieHusa. [IpoBOJIOKOIIBEHHbIE MAIMHBI W  BKJIAJOYHO-IIBEHHO-PE3ATIbHBIC
arperatbl. HazHaueHue NpOBOJOKOLIBEHHBIX MAIMH M ammapaTtoB. TpeOoBaHUsS K
MallliHaM, noiydadpukataM W OPOAYyKIUH. Pa3zHOBUIHOCTH MPOBOJIOKOIIBEHHBIX
MalllMH U ux noctpoeHue. [Iponecc muThs mpoBosiokoW. MexaHHKa Mpouecca.
XapakTep TEXHOJOTHUYECKUX HArPY30K U METOJIUKA UX ONPEICICHUS.

Tema 4. QOOopynoBaHue mNOJUTPAPUYECKOT0 M  YHAKOBOYHOIO

MPON3BOJCTBA

OO6o0meHHas kiaaccM(UKAIIMOHHAsT CXeMa T[eYaTHbIX MaluH. THUIOBEIE,
NPUHLIUNHAAIBHBIE CXEMbl NOCTpoeHus. IlepcrnekTuBbl pa3BUTUSA  IE€YATHOIO
000opy10BaHUSI.

Hasznauenue u coctaB ne4aTHbIX YCTpoOHCTB. OCHOBHBIE apaMeTPhl IEUATHOTO
nporiecca. [luarpamma mnepexoga Kpacku ¢ (Gopmbl Ha OTTUCK. OrmnpeneneHue
JKECTKOCTH TieuaTHoro ammaparta. OmpeneneHue nporuba (GoOpMHOro IUIUHIpA
o()CeTHOrO MEYAaTHOrO arapara METOJOM HaudallbHBIX MapaMeTpoB. MexaHuka
(GYyHKIMOHUPOBAHUS [E€YATHOM TMapbl, OTHOCHUTENIBHOE TMEpeJaTOYHOE YHCIIO,
CKOJIb)KEHHE B 30HE KOHTaKTa. TpeOoBaHUs, MPEIbIBISIEMbIE K IEUaTHOMY alapary.
OmnpeneneHue KpuUTepUs KadyeCTBEHHOM Iedyatu. HacTpoilika u 3KCIuTyaTaius
MeYaTHOTO anmapaTra JHCTOBBIX OQCETHBIX TedaTHbIX MarmuH. COOTHOIICHHUE
r€OMETPUYECKUX MapaMeTPOB MEUATHOIO arapara JJisi BAPUAHTOB C KOHTPOJIbHBIMU
¥ KOHTaKTHBIMH KoJibllaMu. Cxema (opMUpPOBAHUS PAaBHOMEPHOTO KPACOYHOTO CIIOS
Ha (¢opme. Pacuer muTaromei rpynmsl TyKTOPHOTO THUIIA.

Ha3naueHnue packaTHO-HAaKaTHOW TPYIIbl KPACOYHOTO arlapara, PEeXUMBI €€
paboThl U HACTPOUKH. [lepcreKTUBBI U TEHJIEHIIMN PAa3BUTHS KPACOUHBIX aIlapaToB.
CocraB JIMCTONUTAONIEH CUCTEMBI NPHU IOCIECAOBATEIbHOM IOJAYE JIMCTOB.
[TocTopoHHME TE€XHOJIOTOTPaMMBI NOCJEN0BATENBHOMN MOJAa4H. Cocras
JUCTONUTAIOMIEN CHUCTEMBI TIPU CTyINeHYaTtod mnojxade JauctoB. IloctpoeHue
TCXHOJIOTOTPaMMBbI CTYTIEHYATOM nojayu. Ha3HaueHne MeXaHn3MOB paBHEHUS JIUCTA,
ux knaccudukaironHas cxema. [loBegenue nucra B 30He paBHeHus. Pacuer BpeMenu



MOAX0Ja JMCTAa K MepeaHuM yropaM. Ha3HaueHue IHCTONPOBOISAIIEH CHCTEMBI.
Bapuantel octpoenusi. O00CHOBaHUE YCHIIMS 3aKMMa JiKCcTa 3axBaTtamu. [loHsaTue
yria oTpbiBa. O00OIIEeHHAs cXeMa yCTPOWCTBA ISl BHIBOJA W TPUEMKH JIHCTOB.
XapakTep HapymieHuid B paboTe NPHEMHBIX yCTPOMCTB. PacdeT IHMKIOBBIX
napameTpoB. (CocTaB M Ha3HAY€HUE KPACOYHOIrO ammapara JUisl BS3KUX Kpacok.
YOpoIieHHbIM pacyeT IMOTOKAa KPacKd I OJHOTO HAKATHOTO BajiiKa. THIOBBIC
CXEMbI PYJIOHHBIX YCTAaHOBOK. BBIBOJ| ypaBHEHUS JBHKEHUS '"MIeanbHOro" pyJioHa.
HasznaueHune pyJioHHOTO TopMo3a. TUIIOBBIE CXEMBI TOPMO3HBIX YCTPOMCTB U pacyeT
ycunusi TopMmokeHus. CocTaB M Ha3zHay€HHWE JIEHTONpoBonsmieil cucremsl PIIM.
[TapameTpbl HaTsDKeHHS OYMa)KHOM JIEHTHI, Ha YydYacTKaxX JICHTOIPOBOJAIIECH
cucteMbl. CBS3p MEXKIy HATSHKEHUEM JIEHTbl M IPOJOJIbHBIM HECOBMEIICHUEM
Kpacok. YCTpoucTBa Uil IPOJOJIbHON U MONEPEYHON MPUBOJKUA OyMa)KHOM JICHTBHI.
Oco0eHHOCTH TTOCTpOeHUs MeXaHu3MoB TpuBoaa PIIM. Xapakrep TEXHOJOTUYECKUX
Harpy3o0K B IIEYaTHOM armapare ¥ MeXaHu3Me MOoMnepeuHor pyoku. ABTOMaThueckas
CHUCTEMa pEeryJIMPOBaHUS TPOJOJIBHON NpUBOAKUA. (CXeMbl H3BECTHBIX CIOCOOOB
PETYyJIMPOBKM COBMEIIEHUS KpPACOK. ABTOMATHYECKAsl CHCTEMA YIIPABJICHUS U
KOHTPOJISI Ka4yeCTBOM OTTHCKA. [lepCneKTMBBI aBTOMATHU3alMM IEYATHBIX MAIIWH.
HasnaueHne u cxembl TOCTPOECHUS JINCTOPE3ANBHBIX YCTPOUCTB. Pacuer mapameTpos
JIMCTOPE3AIBHOTO YCTPOMCTBA, ONPEIEIECHNUE yTila YCTAHOBKU HOXa. HazHaueHue u
CXEMbI TOCTPOCHHSI IE€YATHO-OTIAEIOUYHBIX JUHUNU. [lepcrneKkTuBbl HX pa3BUTHUSA.
CxeMbl MOCTPOCHHUS TIEYATHBIX MAIIIMH CIEIUATBLHOTO Ha3HAYEHUS AJIeKTporpadcekue,
MarHuTorpadudeckue, cTpyiabie, Tpadapetusie, diexcorpadcekue u ap. TeHaeHuu
Pa3BUTHS AJIEKTPOHHBIX CIIOCOOOB MeYaTH TEXHOJIOTUS U(PpoBOH neyaT. BapuaHTsl
KJ1accu(ukaum OpOIIFOPOBOYHO-TIEPEIIETHOTO 000pyAoBaHus. [I[pUunHbI BRICOKON
TPYAOEMKOCTH OTHEJOYHBIX TmpoiueccoB. (OCHOBHBIE HAaNpPaBJICHUS CHUXKEHUSA
TPYJIOEMKOCTH TEPEIIIETHO-OPOIIIOPOBOYHOTO TIPOM3BOIcTBA. OCHOBHBIE (DAKTOPHI,
BIIMSIONIME HA TOYHOCTh M KA4yeCTBO pPEe3aHUs B OJIHOHOXKEBBIX OyMaropesajibHbIX
MaimrHax. CrnocoObl TMOBBIMIEHUSI TUX TOKazaTesaed. XapakTepucThka CrocoOOB
pe3aHusT W TPUHIUIIOB TOCTPOCHHUS MEXAHU3MOB [JI1 HMX OCYIIECTBIICHUS,
MPUMEHSIIOIIMXCS B COBPEMEHHBIX OJIHO- M TPEXHOXKEBBIX PE3AIbHBIX MalllMHaX.
BapuanTtel mnporpaMMupoBaHUs U HUX OCYLIECTBIECHHE B Oymarope3ajibHOM
o0opynoBanuu. OCHOBHBIE MapaMeTpbl MpoIecca Pe3aHus U UX y4eT MpPU CHIOBOM
pacyeTe pe3ajbHOro 000pyI0BaHUS U €ro MeXaHu3MoB. [[pon3BOAUTENBHOCT TPYIa
IIPU HKCIIOJB30BAaHUU PE3aJBLHOTO O0OpPYAOBAHUS, JIOMOIHUTEIbHBIE YCTPOWCTBA U
MEXaHU3MBbI, BIIUSIONINE HA TOBBIIICHUE MPOU3BOAUTEILHOCTH M OOJErdarome
YCJIOBHSI TpyJAa, TPUHIUIBI HUX TOCTPOCHUH. YCTPOKMCTBA, OOECIEYNBAIOIINE
COTJIaCOBAaHHOCTh PabOTHl MEXaHW3MOB KOMOWMHHMPOBAHHOUN (ajabIMAIIMHBI, WX
npuMeHeHre. CoBpeMEHHbIE TETPA/IHbIE CAMOHAKIIA/IbI, IPUHILIUIBI UX TOCTPOCHUS U
3G ()EKTUBHOCT, HMX WCIOJIB30BAHUS B PA3IUYHBIX TEXHOJOTHMYECKHX CXeMax.
XapakTepucTUKa OCHOBHBIX BAPUAHTOB IPUEMHBIX  YCTPOWCTB  TETPAJEH,
UCIIOJIb3YEMbIX B COBPEMEHHOM OpOLIIOPOBOYHO-TIEPEIVIETHOM IPOU3BOJICTBE.
[IpuHUIMNBI TOCTPOEHUS ITUX YCTPOMCTB.

Knaccudukanus mnpukiieedHoro oOOpYJIOBaHUS U €ro XapaKTePUCTUKH.
BnusHue nOPUHIMIOB €ro TMOCTPOCHHSs W pabOThl HA KAyecTBO KHHUTU U
3¢ ()EKTUBHOCT,  OpraHu3allid  MPOU3BOJACTBA.  XapPAaKTEPUCTUKA  OCHOBHBIX



BAPUAHTOB CXEM IIOCTPOEHHUS JHUCTONOAOOPOYHOTO OOOpynoBaHus. I[loBbilieHne
MPOU3BOAUTENLHOCTY W CKOPOCTH PA0OTHI JIUCTOMOAOOPOYHOTO 00O0PYIOBAHUA.
[IpoGnembl, CBsI3aHHBIE C OTUM. BapuaHThl WX pEHICHUS W  TPUHIINAIIBI
OCyILleCTBJICHUSI. BapuaHThl CKpemieHusT noaurpaguueckod MNpOAYKIUU, C
WCIIOJB30BaHUEM PA3JIMUHBIX BUJOB 000pYAOBaHUA. XapaKTEPUCTUKA BAPUAHTOB
ckperuieHns. CUCTEMBI TTPOTPaAaMMHUPOBAHKS B HUTKOIIBEHWHOM oOoOpyaoBaHuu. Mx
nocTpoeHue u aeiicteue. (Cxema JNEHUCTBUST MEXaHU3MOB HHUTKOIIBEWHOW MAIIMHBI
IIPU Pa3IMYHbIX BapHaHTaX WHThS. Pa3nuuus.

OCHOBHBIE MEXAaHM3MBI, BIMSIONIME HA CHUMMETPUYHOCTH KOpemika OJoKa,
HEOOXOJIUMOCTh OOECIEUYEHUs! CHUMMETPUYHOCTH M TPYJOEMKOCTh JOCTHKECHHS.
[IpoOnemMbl TOBBIMIEHHUS] CKOPOCTH PaOOThl HUTKOMIBEWHBIX MamuH. [lytn wux
IIPEOIOJICHHUS.

OcHoBHOE Ha3zHayeHUE TpeccoBoro obopynoBanus. [lytu peanuzaruu
IIPECCOBOr0 00OPYIOBAHMS JIJIsl IOJTyHYEHHS Ka4YeCTBEHHOM npoayKiuu. [Ipumepsi.

OcobenHocTu pacyeTa pabOThI MPECCOB Pa3IMYHBIX IMPUHIUIIOB ASHCTBUS.
BapuaHnThl pacueToB M NPUHIMIHAIBHBIE CXEMbl MOCTpoeHUs MmpeccoB. CrocoObl
00paboOTKH KOopelika KHKHOro 0yoka. Haznauenue onepanuii 00paboTku, crnocoObl
BBITIOTHEH U, YP(HEKTUBHOCTh TPUMEHEHUS HA PA3JIUYHBIX BUJaX. TE€XHOIOTUYECKUE
BApUAHTHI MOCTPOEHUS KPBIIIKOAEIATEILHOIO 000PY/I0BAHUS UX XapaKTEPUCTUKHU U
aHaJu3 TOCTPOCHUSI, MEPCIEKTUBLI Pa3BUTHS. BapuaHThl MOCTPOCHHS TMO30J0THBIX
MIPECCOB, UX XapaKTEPUCTHKA M BO3MOXKHBIE CIOCOOBI HCMOJIb30BaHUs. OCHOBBI
pacueTa MEXaHM3MOB JIaBJICHUs. AHAJIU3 BAPUAHTOB MOCTPOEHUS PA3IUYHBIX THUIIOB
KHUTOBCTABOYHBIX MAIIMH M MEXaHWU3MOB, MPUMEHSIOMUXCA B HuUX. [IpuHuun
MOCTPOCHUSI KHUTOBCTABOYHOUW MAIIMHBI C BEPTUKAJIIBHBIM TPAHCIIOPTEPOM.

Pa3HOBHIHOCTH TNPUHUUNHAIBHBIX CXEM MOCTPOEHUS KapTOHOPE3AIbHOTO
00OpyZI0BaHUs, €r0 XapaKTePUCTUKU U MpPUMEHEHHE. J[OCTOMHCTBA M HEIOCTATKU
KJIEEBOTO CIIOCO0a CKPETUICHUSI KHUKHOTO 0510Kka. OCHOBHBIE CITIOCOOBI CKPEIJICHUS U
X XapakTepucTuka. Pa3nuyHbie yCTpOWCTBA, MPUMEHSIOIMIUECS ISl BBITOTHEHUS
orepaluii Ipu KJIEEBOM CKPEIJICHUU U UX OlleHKa. BapuaHThl MOCTPOECHUSI TOTOYHBIX
JIMHUM, OTepalliy, BBITIOJHIEMbIE Ha HUX. XapaKTePUCTUKU JTUHUM, MPUMEPHI CXEM
uX noctpoeHus. [IpUHIUIIBI TOCTPOCHUS MEYATHO-OTIECIOYHOT0 00opyaoBaHus. Mx
JOCTOMHCTBA, BO3MOXHOCTH. TEXHOJIOTUYECKHE CXEMbl TOCTPOCHHS TaKOro
obopynoBanusi. BapuaHThl MOCTPOEHUS TOTOYHBIX JIMHUKA C HCIOJb30BaHUEM
CKperuieHusl MpoBoJokon. Mx xapakrepuctuku. I[lokazarenn, xapakrepusyronue
MIPOU3BOJUTEILHOCTh MAIIMH. 3aBUCHUMOCTh CKOPOCTH pPabOThl MAaIlMHBI OT €€
CTPYKTypbl. [IpUHIMIIBI  CTPYKTYpHOTO MOJEIUpoBaHus, MamuH. (CBoiicTBa
3JIEMEHTOB CTPYKTYPHO-KOMIIOHOBOYHBIX MOJIeJIEN (CKM) [TpuHIMITBL
arperatupoBanus ds1aemMeHTOB CKM. CmocoOwr arperatupoBanus CKM wmarmuH.
Kpurepunanpaple METOABl aHaIW3a KyJA4KOBBIX MeXaHW3MOB. [IpuHImmbl BbIOOpa
3aKOHOB nepuogudeckoro ABrkeHus (3I[1/]) MUKIOBBIX MEXaHW3MOB MO KPUTEPUSIM
kadyectBa 3II/[. ['eomeTrpuueckne CBOWCTBA €AWHUYHBIX JHWArpaMM HWHBAPHUAHTOB
MEXaHUYECKUX BEJIMUMH Kak 0a3a AJig cuHte3a komouHupoBanubix 3I1/1. ITpumepsi.

3ajaun CUHTE3a MEXAHU3MOB, UCXO/I U3 UX TEXHOJIOTMYECKOTO0 Ha3HAYEHUS.
[IpyHIMTIBI MATEMATUYECKOTO MOJICIIMPOBAHUS MEXaHNU3MOB. [IpuMepsL.



Metonpl NOKWCKa ONTHUMAJIbHBIX MapaMeTPOB MEXAHU3MOB MpPH 3aJaHHBIX
orpannyeHusx. [ Ipumepsr.

KoncTpykTopckass peanuzamsi CXEMHBIX PELICHUM MpU MPOEKTHUPOBAHUHU.
Br160op reomeTpudeckux pazMepoB u (HOpPM 3IEMEHTOB MAIIUH B COOTBETCTBUH C MX
Ha3HAYEHUEM.

TexHonorndyeckoe 0060pyI0OBaHUE IS TIeYaTH HA YMAKOBOYHBIX MaTepHaliax
U yHakoBKE. XapaKTepUCTHKA COBPEMEHHOTO YMaKOBOYHOTO IPOM3BOICTBA.
MamuHbl 711 pe3Kd MaTepuasoB, KallMPOBaHUsA, JAMUHUPOBAHMS, JIAKMPOBAHUS,
CKpEIUICHHS, BBICEUKH, THUCHEHHUs, (ayiblieBaHUsi, OWUrOBaHUs, TPEHUPOBAHUS,
BBICEUKU. TEXHOJOTMYECKHUE CXEMbI, OCHOBHBIC PEryJUPOBKH, KOHCTPYKLHUS U
MOHT@X  TEXHOJOTMYECKOM  OCHACTKHM  SKCTPY3UOHHOTO o0opyI0BaHUs,
AKCTPY3UOHHO-BBIIYBHBIX aBTOMAaTOB, TEPMOILUIACTABTOMATOB, CTAHIIMN pa3lyBa
npedopM, TepMOPOPMOBOUYHOTO OOOPYIOBAHHMS.

Knaccudukannonseie TaObIULbl JO3UPYIOMKMX U (HOPMHUPYIOIIUX YCTPOMCTB.
Nx  ympomeHHble cxembl. Jlo3upyromme W HanoOJHSIONME  YCTPOMCTBA.
TexHoNOrMYeCKHEe CXEMbl MaIllMH JJI1 YMAKOBBIBAHUS KUJKUX (CHOKOMHBIX,
ra3upOBaHHBIX, MEHSIINXCS ), TACTOOOpa3HbIX (MAaciio, MaprapuH, ChIpKOBasi Macca 1
Jp.) ChIIyunX (MOPOIIKOOOPAa3HBIX, TPaHYJIUPOBAHHBIX), IITYYHBIX TBEPABIX
(OpUKeTOB, IJIMTOK IIOKOJIaJla M TIp.) MOPOAYKTOB. TEXHOJOTHYECKHE CXEMBI,
OCHOBHBIE PEryJUPOBKH, KOHCTPYKIIUMS M MOHTaX TEXHOJOTMYECKOM OCHACTKU
IJIOCKOIITAHIIEBAIIBHBIX ~ MAalllMH, MAalllMH pPOTOPHOTO INTaHUEBAHUSA, JIMHUN
MPOU3BOJICTBA TOPPOKAPTOHA U TAphl U3 HETO, (PAsIbIIEBATBHO-CKJICHBAIOIIUX JTMHUH.
TexHOJIOTHYEeCKHE CXEMbl, OCHOBHBIE PETYJIUPOBKH, KOHCTPYKUMS M MOHTAX
TEXHOJIOTUYECKONW OCHACTKU MAIllUH (OPMUPOBAHUSI 0OBEMHON KOHCTPYKIIUU Taphl,
dacoBanus, yKynopuBanusi, POpMUPOBAHUS TPAHCTIOPTHON €IUHUIIBI.

TexHOJIOTHYECKHE CXEMbI THUIIOBBIX YIAKOBOYHBIX MAIlWH WU JUHUU. Bumsl
COCIMHEHUN TEXHOJOTMUYECKUX MAIlMH B JUHUU. METOJbI pacyeTa HaJeKHOCTU U
MPOU3BOJIUTEIIBHOCTH CHUCTEM TEXHOJIOTHYECKUMX MAIlUH. MeToJ MMHUTAIMOHHOTO
MOJEeIUpoBaHusl (YHKIIMOHUPOBAHUS CHUCTEM MAIlIUH. OTalbl HU3TOTOBJICHUS
ynakoBku. CocTaB 000pyI0BaHMS IO JO3UPOBAHHUIO, (PaCOBAHUIO U YKYTIOPUBAHUIO.
[IpousBoacTBEHHOE 000PYAOBaHUE IO YITAKOBBIBAHUIO HAMUTKOB.

VYnakoBblBaHME B~ TEPMOYCAJOUHblE  IUIEHKH.  TEXHOJOTUYECKOE
o0opyZoBaHUE JJis TMPOU3BOJCTBA YIMAKOBKM W3 MeTaia. TeXHOJIOrMuecKkoe
o0oOpylOoBaHHE ¥  TMPOLECChl  MPOU3BOACTBA  ATHKETOK.  OCOOEHHOCTH
TEXHOJIOTUYECKOTO 000PYIOBaHUS ISl MPOIECCOB ACENMTHUYECKOTO YIMAaKOBBIBAHMSI.
Jo3atopsl, KJaccuduxanusi, pUMeEpPHI KOHCTPYKIIUH. Ocobennoctu
TEXHOJIOTUYECKOTO 000PYIOBaHUS I TPOIIECCOB YIAKOBBIBAHUS IO/ BaKyyMOM.
Oco0eHHOCTH yIaKOBBIBaHUS B ra30BOi aTMocdepe.

[Iporeccol m 000pyAOBaHKE 71l IITYYHOTO JO3UPOBAHUS. TEXHOIOTHUECKHUE
npolecchl U 00OpyAOBaHHWE MJiS YMAKOBBIBAHUS CHIMYYUX W TPaHYJIMPOBAHHBIX
npoaykTtoB. Krnaccudukaruss ymakoBKM 10 TEXHOJOTMM €€ IMPOM3BOJICTBA.
Knaccuduxkanus ynakoBku mo crnoco0y ee coopku. CrocoObl yTHIIU3AIUN YITIAKOBKU
U €€ OTXO0/0B. BUIbl CTaHAAPTHBIX KOHCTPYKIMH YHNAKOBKM U3 Oymaru M KapToHa.
OcHOBHBIE BHUJIbl MOJMMEPHBIX IJICHOK MCHOJIb3YEMbIX B MPOU3BOJICTBE YIAKOBKHU.
OCHOBHBIE TEXHOJOTMYECKHE MPOLECCHl B MPOU3BOJCTBE MOJUMEPHBIX IUICHOK,



COCTaB TEXHOJIOTHYECKOTO 00opynoBaHus. [IponM3BOACTBO MOJMMEPHBIX IJICHOK U3
PacTBOPOB H PACILIABOB TOJIMMEPOB.

2.4.2.2. HepequL BBIHOCUMBIX HA BCTYIIUTEC/IBbHBIC HCIILITAHUA BOIIPOCOB

1)  OcHOBHBIE BU/IbI TICUATHBIX W3IaHHM.

2)  Bwibop dopmara u BapuaHTa opOpMICHHUS U3TaHHN

3) Ilpudte nomurpadun. Knaccudukaiums 1 XxapakKTepUCTHKA IMIPUPTOB.

4)  BemiecTBeHHbIC U HEBellleCTBEHHbIE mpudToHOCUTETH. KOMIBIOTEpHBIE
IpUQTHI

5)  Bsi0op mpudToBOro opopMIIeHHs KHHT, )KyPHAJIOB, I'a3eT.

6) OcHoBHbIC IpaBUIIa HAOOpA.

7)  OcHoBHbIC TIpaBUIa BepCcTKU. [IpaBuia 3aBepCTKH WUTIOCTPALIUI 1
JIOTIOJTHUTEIHHOTO TEKCTA.

8)  OcHOBBI pacueTa 00beMa M3/IaHUI B TICUATHBIX JINCTAX. Y CIIOBHBIH
MIEYATHBIN JTUCT, y4€THO-U3/AaTEIbCKUH JIUCT.

9) Ilpuemsl HaOopa GOPMYIT U UCTIONB3YEMbIC TIPUKIIAIHBIC TIPOTPAMMEI.

10) OcHOBHBIE XapaKTEPUCTUKU M3AATEIBCKUX H300pa3UTEIbHBIX
OpPUTHHAJIOB U TPeOOBaHM K TTapaMeTpaM PEIPOAYKIIHH.

11) MoHTax H300paKCHUH TSI KHIDKHO-)KYPHAITBHON M U300pa3uTeIbHON
OPOAYKIIMH.

12) Kiaccudukaiyst METOJI0B PaCTPUPOBAHKS, BO3MOYKHBIC TUIIBI PACTPOB U
PacTpOBBIX CTPYKTYP

13) Ilenu 1 METOABI paCTPUPOBAHUS U300PAKEHHIA.

14) TexHOJNOTHS U YCTPOWCTBA BHIBOIa H300PAKEHHSI B CUCTEMAX
MORJIEMEHTHON 00pabOTKH.

15) TeopeTruecKkue OCHOBBI MOTYUYCHHS TPOOETHHBIX U TIEYATAFOIINX
AJIEMEHTOB Ha opMax IMIOCKOU 0(hCETHOM MmeyaTH.

16) ®opMbI TUIOCKOW OQCeTHOM TIeuaTH 0e3 YBIaKHEHUS MPOOEITEHBIX
DIIEMEHTOB.

17) TexHONOTHS U3TOTOBICHHS TUNOTPAPCKUX U IIeKcoTpadCKux
(GOTOMOMMMEPHBIX MEYATHBIX (POPM U3 TBEPABIX
(OTONONUMEPU3YIOIINXCSI MATEPHAIIOB

18) AHano0roBbI€ TEXHOJOTHUH U3TOTOBIICHUS POPM TITyOOKOW TIeUaTH
AJIEKTPOHHO-MEXaHUYECKUM TPaBUPOBAHUEM.

19) IIudpoBbic TEXHOIOTUH M3TOTOBJICHHUS (OPM IIOCKOH O0(CETHON NeUaTH
(mo cxeme «KommbroTep - meuatHas Gopmay).

20) Ludpossie TEXHOIOTHH U3rOTOBICHHS (prekcorpadckux Gopm.

21) OcobeHHOCTH U3rOTOBJICHUS (POPM TIOCKOH 0(hCETHO 1mevyaTu B
[I€YaTHOU MAallIUHE.

22) ®opMHBIC MaTepUAITBI IS U3TOTOBJICHHSI TEYATHBIX (POPM TUIOCKOW U
BBICOKOM MeyaTu.

23) Kiaccudukanus nmeyaTHbix GopM U X TEXHHKO-IKOHOMHYECKHE
XapaKTePUCTUKH.

24) TexHosoruueckue TpeOOBaHUS K IIEUaTHOMY 000PYI0BaHUIO.



25) OcobeHHOCTH pacnpeie/ieHHs] JaBICHUS B MAIITMHAX BBICOKOH, ITOCKOM,
oceTHOH U ITyOOKOM NeYaTH M UX BIMSHHUE HA KAYeCTBO OTTHUCKOB.

26) [IpuHIMIHATEHBIE 0COOCHHOCTH TEXHOJOTHIECKOTO MpoIiecca Ty 0oKo
nevaTy.

27) Jlekenb, ero Ha3HAYEHHE U OCOOCHHOCTH CTPOCHHUS B MAIlIMHAX BBICOKOM,
odceTHOM U TITyOOKOM medatu. JlekeapHbIe MaTepUaIbl.

28) TexHonormueckue GyHKIUH JaBICHUS B IIEYATHOM IIPOIECCE.

29) OcHOBHBIC YCJIOBUS MOJTYYCHUS OTTUCKOB B IIEYaTHOM TIpoIiecce.

30) CymHocTs eyaTHOTo npoiiecca. Kiaccudukarys nedaTHbIX MPOIECCOB.

31) HasnaueHHWe U CYIIHOCTb MPOIECCa 3aKPEIUICHHS KPACKU Ha OTTUCKE.

32) OcHOBHBIC HETIOJAJKU B MPOIIECCE MMEYATHOTO THPaXa: Kiaccupukanus,
IPUYUHBI U CLIOCOOBI YCTPAHEHUS.

33) [IpuHIUIHANTBEHBIC TEXHOJIOTHYECKHE 0COOCHHOCTH IpoIiecca
MHOT'OKPAaCOYHOM ITeYaTH.

34) TlpuHUMNHAIBHBIC TEXHUKO-TEXHOJIOTHYECKHUE OCOOCHHOCTH TICUaTaHUs
ra3eTHBIX U KHIKHO-)KYpPHAIBHBIX U3/IaHUH.

35) I[udporas neyath, €€ OTIUIUTEIBHBIC CIOCOOHOCTH.

36) MHorokpacouHslii cuHTe3. [IopsAI0K HATOKEHUSI KPACOYHBIX CIIOEB.
Myap.

37) Poub BI3KOCTH W KOTE3UU MEYATHBIX KPACOK B IIEYATHOM IPOIECCE

38) Anre3nOHHO-KOTE3MOHHBIH OallaHC KPAaCKU B IIEYaTHOM IIpOIiecce.

39) CymHocTs TpadapeTHoOro crocoba nevyatu. Pacuer pacnpenenenus
JIABJICHUS TIeYaTH B MalllMHe TpadapeTHOM MeyaTu.

40) IIporecc aehopMHUPOBAHUS MAaTEPHATIOB IIPU Pe3aHuu, (paabIlIeBaHUN U
OWroBaHUMU.

41) OcoOCHHOCTH U CBOMCTBA KOHCTPYKIIMH KJICEBOTO OECIIBEHHOTO
CKpEIUICHUs OJTHOCTUOHBIX TeTpajiel (JJTaHT€HOB).

42) OCOOCHHOCTH BBICOKOYACTOTHOM CYIIIKH.

43) OCOOCHHOCTH TEXHOJOTHH KOHTPEBHOTO TUCHCHHSI.

44) OcoOSHHOCTH TEXHOJIOTUH PACKPOS MEPEIUICTHBIX MaTepPHaoB Ha
MAaIIMHAX C TUCKOBBIMH HOYKAMH.

45) TexHoaoruu 00pabOTKK KOpelka KHIKHbBIX 0510k0B pu KBC.

46) Opranmzanus npouecca cymku npu KBC.

47) CrocoObl CYIIKH KHHUT ITOCIIE BCTABKH OJIOKOB B MEPETLIET KPBIIIKH.

48) IlepcrieKTUBBI PA3BUTHS OPOLIIOPOBOYHO-TIEPEIIICTHBIX MPOIIECCOB.

49) Ha3HaueHue U COCTaB MEYATHBIX YCTPOCTB. OCHOBHBIC MTAPAMETPBI
NeYaTHOTO npoiiecca. J(narpaMma nepexojia Kpacku ¢ (popmbl Ha OTTHUCK.

50) Omnpenenenue )KeCTKOCTH NIeYaTHOTO anmapara. Onpenenenue nporuda
dbopMHOTO UIUHAPA 0CETHOTO NEYATHOTO arlapaTa MeTOI0M
HaYyaJIbHBIX MapaMeTPOB.

51) Ha3nauenue aekeIbHBIX MaTepuaioB. JlepopmalioHHbIe CBOMCTBA
nekens. TpeOoBaHus, MPeAbABISIEMbIE K COBPEMEHHBIM JI€KEIbHBIM
MaTepHuaiam.

52) SlBneHwus, NPOTEKAIOIIUE B POTAIIMOHHON IMEYaTHOM mape B
TUHAMUYECKUX YCIOBUAX. MexaHuka GyHKIIMOHUPOBAHUS NIEYaTHON
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Napbl, OTHOCUTEIBHOE MEPENATOYHOE YUCIIO, CKOJIBKEHUE B 30HE
KOHTAKTA.

TpeOoBaHus, MpeabBISIEMBIE K IEYaTHOMY amnmapaty. Onpeaenenue
KpUTEpHS KaYECTBEHHOM NEYaTH.

Cxema popmupoBaHUS paBHOMEPHOTO KPACOYHOTO CJIOS Ha PopMme.
Pacuer nuraromel rpynms! JyKTOPHOTO THIIA

Ha3snauenune packaTHO-HaKaTHOW IPYIIBI KPACOYHOTIO aNIapara, PeXUMBbI
ee paboThl U HACTpoMKH. [lepcreKTUBBI U TEHACHITUN Pa3BUTHUS
KpPAaCOYHBIX anmnapaTos.

CrniocoObl o/1auy JIMCTOB B MeUYaTHBIN anmapar. [Ipouecc oTaenenus
JIMCTa OT NOBEPXHOCTH CTANENs, 3Talbl OTAEIEHHUS, IEMCTBUE BO3AYIIHBIX
IIOTOKOB. BiIMsIHME K€CTKOCTH JIUCTa HAa €T0 TPAHCIIOPTUPOBKY.

CocTaB JTMCTONUTAOIIEW CUCTEMBI IIPH ITOCIIEN0BATEIBHOMN MOJa4e
ucToB. [IocTOpOHHME TEXHOIOTOrpaMMBI IIOCJIEI0BATENBHON I101aYH.
CocTaB JINCTONUTAIOLIEN CUCTEMBI IIPU CTYIIEHYATOM ITOAA4e JINCTOB.
[TocTpoeHne TCXHOJIOTOrpaMMBI CTYIIEHYATOM MOIAYH.

Ha3naueHne MexaHM3MOB paBHEHHMSI JIUCTA, MX KIACCU(PUKALIMOHHAS
cxema. [loBenenue nucra B 30He paBHEHUS. Pacuer BpeMeHu noaxoaa
JIMCTA K IEPEIHUM yIIOPAM.

Ha3znadenue nucronpoBoasien CuCTeMbl. BapuaHTbl MOCTPOCHMUS.
ObocHoBaHME ycHIIUs 3a)KuMa JincTa 3axBaraMmu. [loHsTue yria oTpbiBa.
O0o0011eHHas cxeMa yCTpOUCTBa AJIsl BBIBOJIA M IPUEMKH JIUCTOB.
XapakTtep HapylieHu# B paboTe MPUEMHBIX YCTPOUCTB. PacueT 1UKIOBBIX
apameTpoB.

CocTaB 1 Ha3HaUEHUE KPACOYHOTIO anmnapara JJis BI3KUX KPacok.

VY IpoIIEeHHBIN pacyeT NOTOKA KPACKH JJIL OHOTO HAKATHOT'O BAJIMKA.
Hasnauenune pysnoHHOro TopMo3a. TUIOBBIE CXEMBI TOPMO3HBIX
YCTPOWCTB U PacyeT YCHJIASI TOPMOKEHUS

OcoOeHHocTu noctpoeHust Mmexannu3MoB npusojaa PIIM. Xapakrep
TEXHOJIOTUYECKUX HATPY30K B IEYATHOM amnIapaTe U MEXaHU3Me
MONEePEYHON pyOKH.

Ha3nauenue u cxeMbl HOCTPOCHUS JINCTOPE3AJIbHBIX YCTPOUCTB. Pacuer
IapaMeTPOB JIMCTOPE3AIBHOIO YCTPOMCTBA, ONIPEACIICHUE YIla yCTAHOBKU
HOXa.

TeHnaeHIMY pa3BUTHUS MIEKTPOHHBIX CIIOCOOOB NEYaTH TEXHOJIOTHS
1udpoBOIt mevaTu

BapuanTs! kinaccudukamnyuy OponrropoBOYHO-TIEPEIIETHOTO
000pyI0BaHUS.

XapakTeprucTuka CnocoO0B pe3aHus ¥ MPUHIUIIOB TOCTPOCHUS
MEXaHHU3MOB JIJISl UX OCYLIECTBIICHUS, IPUMEHSIOIIUXCS B COBPEMEHHBIX
OJIHO U TPEXHOKEBBIX PE3aJIbHbIX MAIIMHAX.

OcHOBHBIE ITaApaMETPhI IPOLIECCA PE3aHUSI M UX YUYET IIPU CUIIOBOM
pacyeTe pe3aJibHOro 000pyI0BaHUS U €r0 MEXaHU3MOB.

VYerpoiicTBa, 06ecrieunBaroue CorIacoOBaHHOCTh PaOOThl MEXaHU3MOB
KOMOMHUPOBAHHOW (pasiblIMAIIIUHBI, UX TPUMEHEHUE.
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CoBpeMEHHBIE TETPAIHBIE CAMOHAKIIAbI, IPUHIIMIIBI KX TOCTPOCHUS U
3¢ (HEKTUBHOCTH X UCTIOIB30BAHUS B PA3IMYHBIX TEXHOJIOTUYECKUX
CXEMax.

XapakTepuCcTUKa OCHOBHBIX BAPUAHTOB IPUEMHBIX YCTPOMCTB TETPAIECH,
UCIIOJIb3YEMbBIX B COBPEMEHHOM OPOLIOPOBOYHO-TIEPENIIETHOM
IPOU3BOJACTBE. | [pMHIMITBI TOCTPOEHMS ITUX YCTPOUCTB.
XapakTepucTUKAa OCHOBHBIX BAPUAHTOB CXEM ITOCTPOCHHUS
JUCTONMOAOOPOYHOTO 000PYIOBAHUS.

Bapuants! ckperuienus noaurpaduueckoi mpoIyKIuu, ¢
UCII0JIb30BAaHUEM PA3IMYHBIX BUJIOB 000pYyI0BaHUS. XapaKTEPUCTUKA
BAPUAHTOB CKPEILICHUS.

CucTtembl IPOrpaMMUPOBAHUS B HUTKOIIBEMHOM 000pytoBaHuu. Nx
IIOCTPOEHHUE U JACHUCTBUE.

Cxema 1eiiCTBYS MEXaHU3MOB HUTKOIIBEMTHOM MAIIMHBI IPU PA3JIMYHBIX
BapuaHTax MUThA. Pa3nuuus.

OcHOBHOE Ha3HauYEHUE MpeccoBOro ooopyaoBanus. [yt peanuzanuu
IIPECCOBOr0 00OPYIOBAHMS JIJISl OJTyYEHHSI KAYECTBEHHOM MPOAYKIUH.
[Ipumepsl.

BapuaHTbl NOCTpOEHHS O30J0THBIX MPECCOB, UX XapaKTEPUCTHKA U
BO3MOYHBIE CIIOCOOBI UCITOJIb30BaHUsA. OCHOBBI pacyeTa MEXaHU3MOB
JABJICHUS.

AHanu3 BapuaHTOB ITOCTPOEHUS PA3IUYHBIX TUIIOB KHUTOBCTaBOYHBIX
MalluH U MEXaHU3MOB, IPUMEHSIOIUXCS B HUX. [[puHIMN nocrpoeHus
KHUT'OBCTaBOYHOW MAJIMHBI C BEPTUKAIBHBIM TPAHCIIOPTEPOM.
Pa3HOBMIHOCTH NPUHIMIIMAIBHBIX CXEM IOCTPOCHUSI KAPTOHOPE3AIBHOTO
000pyI0BaHUs, €TO XapaKTEPUCTUKU U IPUMEHEHHUE.

[TpyuHIMIIBI TOCTPOEHHUS NT€YATHO-OTAEIOYHOr0 00opyaoBanus. Mx
JOCTOMHCTBA, BO3MOXHOCTH. TEXHOJIOTHYECKNE CXEMBI TIOCTPOCHUS
Takoro o00pya0BaHUsI.

BapuaHTbl NOCTpOCHHS MOTOYHBIX JIMHUM C UCIIOIB30BAHUEM CKPEILJICHUS
IPOBOJIOKOM. VX XapaKTepUCTHUKMU.

[IpoektupoBanue TexHojorunueckux cxem (TC) monmurpaduaeckux
MaiuH. OOmue nouatus u onpenenenus. TC - kak OCHOBA IS pacueTa
HOMMHAJIbHBIX Ta0apuTOB MAIlIUH, CKOPOCTU pabOThI U JP. TEXHUYECKUX
XapaKTepUCTHK 00opynoBanus, onpenensemMsix no TC mammunel. TC, kak
0a3za i pa3pabOTKH TEXHOJIOTOTPaMMbl pabOTHI MAIlIMHBI HA OCHOBE
JMarpaMMbl TEXHOJIOTHYECKOTO IIpouecca. [Tpumepsr.

KpurepuanbHble METOIBI aHAIN3a KyJIa4KOBBIX MEXAHU3MOB.

MeTtoas! onTuMu3ayy. OyHKIIMOHATbHBIE U 00JIACTHBIE OTPaHUYEHUS.
Bo16op kpuTepreB A pa3aTuYHbIX MEXaHU3MOB.

TexHonornyeckoe 00OpyAOBaHME 175l IEYaTH HA YIIAKOBOYHBIX
MaTepuaax 1 yrnakoBKe

TexHOIOrn4ecKkne cXeMbl, OCHOBHBIE PETYJIUPOBKH, KOHCTPYKLHUS U
MOHTaXX TEXHOJIOTMUECKOW OCHACTKU AKCTPY3MOHHOTO 00OPYI10BAHMS.



88)
89)

90)

91)

92)
93)
94)

95)
96)

97)

Knaccudukanmonsble TabnIMIIbI 103UPYIOMUX U (POPMUPYIOIIUX
YCTPOUCTB. VX yNpOIIEHHBIE CXEMBI.

Jlo3upyromue U HanoJHAKLIUE YCTPOUCTBA. TEXHOIOIMYECKHE CXEMBI
MAalIuH JJIs1 yIaKOBBIBAHUS KUIKUX MPOIYKTOB.

TexXHOJOrnYecKrue CXeMbl, OCHOBHBIE PETYIUPOBKHU, KOHCTPYKLIHS U
MOHTaXX TEXHOJIOTMYECKOM OCHACTKHU IJIOCKOIITAHLIEBAIbHBIX MAILIWH,
MAIIMH POTOPHOTO IITAHIIEBAHUS, IUHUI MPOU3BOICTBA rO(ppoKapTOHa U
Tapsbl U3 HETO.

TexHomornyeckre cXemsl TUIIOBBIX YIIAKOBOYHBIX MAIIWH U JUHUI. Buibl
COEIMHEHNI TEXHOJIOTMYECKUX MAaIlUH B JIMHUM. MeTosl pacuera
HAJIe)KHOCTU U IPOU3BOAMUTEIBHOCTH CUCTEM TEXHOJIOTMYECKUX MAIlIMH.
OTarbl U3roTOBJIEHUS YIIAKOBKH.

CocTtaB 060py10BaHMsI 110 1I03UPOBAHNUIO, (HaCOBAHUIO U YKYIIOPUBAHUIO.
[TpousBoACTBEHHOE 0OOPYAOBAHKE M0 YITAKOBBIBAHUIO HAIIUTKOB.
YakoBbIBaHHE B TEPMOYCAI0UHbIE TIIIEHKU.

TexHoOrHuecKkoe 000PYI0BAHUE U ITPOLIECCHI TPONU3BOJACTBA ITUKETOK.
Oco0E€HHOCTH TEXHOJIOTHYECKOTO 000PYA0BaHUS ISl POIIECCOB
aCeNTUYECKOTO YITaKOBBIBAHUSI.

OCHOBHBIE TEXHOJIOTHYECKHUE MPOLECCHI B MPOU3BOJCTBE MOJIUMEPHBIX
IUIEHOK, COCTaB TEXHOJIOTHYECKOTO 000PY10BaHMSL.

2.4.2.3. YueOHO-MeTOAUYeCKOoe o0ecrmeuyeHmne

OcHosHnas numepamypa.
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2)
3)

4)

5)
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7)
8)

9)

JILA. BonkoBa, E.P. PemernukoBa. Texnomorusi oOpaOOTKM TEKCTOBOM
unpopmaru. Texnomormyeckwit nuzaiiH. Yacte II. Kommnbrotephas
obOpabotka Tekcta. M.: MI'VII, 2007 r.

Ky3snenos FHO.B. Texnonorust o0padboTku n300pa3uTesbHON HH(OpMAIUH.
Vuyebnoe nocodbue. M.-CIIb, 2002, 308 c.

Kysnenos H0.B. OcHoBbI TeXHOMOTMM MiutOcTpannoHHoM nedartu. CIIb,
HII «Pycckas kynbrypa, 2016, 438 c.

Annpee F0.C. TexHonorus o6paboTKu n300pa3uTeIbHON MH(MOPMAIIUH.
COOpHUK KOHTPOJIBHBIX PabOT M METOAMYECKHX YKa3aHUW. AHApeeB
1O.C., MakeeBa T.A., PemerunkoBa E.P. M., MI'VII, 2008, 235-258 c.
[MamomuukoB A. WM3nmatenbCckue KOMITBIOTEPHBIE CHUCTEeMbl. KHura
noas3oBaress. M., Onma-IIpecc, 2005, 848 c.

Camapun 10.H., Oduneposa H.B. JlonneuatHoe o6opyaoBanue. Y4eOHUK.
M., MI'VII umenu MBana ®@enoposa, 2008, 239 c.

Kanenes B.B Ilporpammusie cpenctBa 00paboTku uHGpOpMaLUU:
VyebHoe nocoone.— M.: MI'VII, 2008. 226 c.

[Tomsauckuit H.H., KaprameBa O.A., Hamupoa E.b. Texuonorus
dbopmHBIX nporieccoB; yueOHuk. M.: MI'VII, 2010, 365 c.

Kapramera O.A., bymesa E.B., Haguposa E.b. Texnonorus ¢hopmMHbIX
MPOIIECCOB; JabopaTtopHbie padoThl, u.1. M.: MI'VII, 2009, 95 c.
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11)
12)

13)

14)

15)

16)

17)

18)
19)
20)
21)
22)

23)

24)

Kunmnxan X. DHiuknoneaus no nevarHsiM cpeactsam. M.: MI'VII, 2003,
894 c.

I'myGoxkas meuats/Ilep. ¢ Harm., u3a. ¢. «kAUUMI'A». -M.: MI'YII1.-2007,
645 c.

Copoxun Bb.A. Tpadapernas medats. YuebOHoe mocobue. M.: MI'VII,
2005.

Copokun b.A., OnbumieBckas E.E. TexHonorus mneyaTHbIX HNpOLECCOB Ha
YIAaKOBOYHBIX MaTepHaliax W ynakoBke. Jlaboparophble paboThl. M.:
MI'VII, 2009.

Copokun b.A., Onpmeckas E.E. TexHonorus mneyaTHbIX MPOLECCOB Ha
YIAaKOBOYHBIX MaTepHayiiax M ymnakoBke. JlabopaTopubie paboTbl. M.:
MI'VII, 2009.

Bannukos A.B., Yaposa P.M. «IIpouieccol 1 TexHOMOTUU ITUGPOBOIA
neyatu» YdebHoe nmocodbue. Mock. roc. yH-T neuatu:- M.: MI'VII, 2010
T.

O. Xapun. 2. Cygseizauc. «2nekrpodoTorpadus»: YueOHoe mocooue.
Mock. roc. yH-T nevatu. - M.: MI'VII, 2006.

bo6por B.I. TexHonorust 1 000py/10BaHUE OTJICTOYHBIX MTPOIIECCOB:
yueb. mocooue /B.W. boopos, JI.FO. Cenaropon. — M.: MI'VII, 2008. —
434 c.

I'.b.KynukoB O6opyaoBanue i MOCIENEYaTHBIX IPOLECCOB.
Jlabopatopusbie pabotst M.: MI'VII, 2009.

[ronsxos B.U., Pymsnanes B.U. IleqatHoe o6opymoBanue. M.: MI'VII,
2011.

OnunokoBa E.B., Kynukos I'.b., I'epuenmureitn W.I. [IpoexktrnpoBanue
nosirpadudeckux mammud. Yueonuk. M.: MI'VII, 2003.

XeequuH FO.U. Tlocneneuatnoe obopynoBanue. U2, IlocnenedyatHoe u
oTAenouHoe obopynoBanue. M.: MI'VII, 2009.

KymukoB I'.b. KoHcTpyupoBanue U  pacyeT OpOUIIOPOBOYHO-
neperieTHoro ooopynosanusi, M: MI'VII, 2010.

H.®. Eppemos, B.B. AnanbeB, A.A. Manapycos, M.I'. Konecauuenko
[Ipon3BoacTBO Taphl M3 IUIacTMacc. YdyeOHoe mocobue. JlabopaTopHbIit
npaktukym. M.: MI'VII, 2012, 335.

H.®. Edpemor Tapa u ee mpousBoacTBo. YuebHoe nocodbue. Yacts 1.

[Ipon3BoACTBO Tapbl U3 MOJUMEPHBIX MJIEHOK U JucToB. M.:MI'VII, 2009,
340 c.

2.5. HAYYHAS CIIEHUAJIBHOCTD «2.5.11. HABEMHBIE

TPAHCHHOPTHO-TEXHOJIOI'HYECKHUE CPEJACTBA U KOMIIVIEKCBI»

[Iporpamma njisi TOATOTOBKU K BCTYNHUTEILHOMY SK3aMEHY B aCIUPAHTYPY IO

rpymnmne

HAay4yHbIX CHEHUAIBHOCTEH «2.5. MaIIMHOCTPOCHUE» IO Hay4YHOU

CIICOUaJIbHOCTH «2.5.11. Hazemnsle TPAHCIIOPTHO-TCXHOJIOTHYCCKHUC CPCACTBA H
KOMIUICKCBD) ITPCAIIOJIarac€T 3HaKOMCTBO ITOCTYITAOIINUX B ACIIMPAHTYPY € BY3OBCKUM
KYPCOM TCXHHNYCCKUX TUCHHUIIINH.



B ocHOBY mporpamMmbl TIOJIOKEHBI CICTYIONINE TUCITUTUINHBL:
ConpoTuBiieHHE MaTEPHUAJIOB;
JleTanu MamvH ¥ OCHOBBI KOHCTPYHPOBAHUS;
Teopus KONECHBIX U TYCEHUYHBIX MaIlTUH;
KoHcTpynpoBanue u pacu€T KONECHBIX M TYCCHUYHBIX MAIIIWH;
. WcnpiTanust KOJIECHBIX W TYCEHUYHBIX MAIIVH.

HOMI/IMO ATOTO TMPEIIOJIaracTCsl 3HAHWE MAaTeMAaTHYECKHX, ECTECTBEHHO-
HAYYHBIX ¥ 001enpodecCHOHATBHBIX TUCIUTUIHH.

[Tor Ha3eMHBIMH TPAHCIIOPTHO-TEXHOJIOTHUECKHUE CPEICTBAMH U KOMITJICKCAMHU
B TEKCTE IMPOTrpaMMbl TMOHHMAIOTCS aBTOMOOWIIH, TPaKTOPbl U OBICTPOXOJHBIC
I'YCEHUYHBIC MAITUHBI Pa3IMYHOTO Ha3HAUCHUSI.

oW E

2.5.1. Conep:xanue nporpaMmmbl NpPoQUIbHON YacTH

Tema 1. XapakTepuCcTHKA KOJECHBIX U I'YCEHUYHBIX MAILIMH

OCHOBHBIE HamNpaBICHHUSI PA3BUTHA aBTOMOOWJIE- W TPAKTOPOCTPOCHHS B
Poccun. CocTtossHME ¥ TEHAEHIMH pa3BUTUS MHUPOBOrO aBTOMOOWJIE- H
TPAKTOPOCTPOECHUS.  HaydHO-TEXHMYECKMHA  TNPOrpecc B aBTOTPAKTOPHOM
npombinuieHHOCTH B Poccuu u 3a pybexkom. Ponb poccuiickux yué€nbsix, BY3oB,
HAay4YHO-HCCJIEIOBATEIbCKAUX M MPOYUX OPTraHU3allMi B CO3JaHUM M Pa3BUTHH
aBTOTpakTOpHOM  Hayku. Kraccubukamuss  aBTOMOOWIEH,  TpakTOPOB U
OBICTPOXO/IHBIX T'YCEHHUYHBIX MAIIWH (KOJIECHBIX U TYCEHUYHBIX MamiuH). OCHOBHbIE
TpeOOBaHMsI, TPEIBSIBISAEMbIE K KOJECHBIM M TyCEHUYHBIM MalldHaM. [ J1aBHBIC
HopmaTuBHble A0KyMeHTHl - ['OCT, OCT, mpaBmia EDK OOH u ngp. Pomb
CTaHJApTU3AIMN U YHU(PUKAIUA B CO3JAHUU KOJECHBIX U TYCEHWYHBIX MAIIIHH.
[TateHTHAass uyMCcTOTa KOHCTPYKUMH. KadecTBO, METOIBI ONPENECICHUS KadecTBa
MAIllWH, aTTeCTAUsA MPOAYKIUHU, KAPThl TEXHUYECKOTO YPOBHS.

Tema 2. ConporusiieHHe MAaTEPUAJIOB

PacTsokenne m cxkathe B mIpeAenax ynpyrocTd. AHaIA3 HANPSOKEHUA H
nedopmariuii. M3rubaronmii MOMEHT U noniepeuHas cuiia. HampsixeHust B monepeyHo
Harpy>K€HHbIX CUMMETpPUYHbIX Oankax. WM3orHyras ocp Oanku. Cratuyecku
Heomnpenaeanumble 3agaun  npu  u3rube. OIHOBpeMEHHOE JeicTBUE u3ruba u
pacTsbkeHuss WM - cxatus. Teopuss mnpoponbHoro u3ruba. Kpyuenue wu
OJTHOBPEMEHHOE JeicTBUE U3ruda U KpydeHus. MOMEHThI HHEPIUH TJIOCKUX (pUryp.
banku, nmonBep:KeHHbIE OJHOBPEMEHHOMY JEHCTBHIO OCEBBIX M IOIEPEUYHBIX CHIL
[Totepss ycroitumBocTu crepknei. KonrenTtpamus Hanpspkenwuil. Jlegopmanuu 3a
IpeesiaMu ynpyroctu. MexaHn4ueckue CBOMCTBA MaTepUaIOB.

Tema 3. /letaniu MaliuH U OCHOBBI KOHCTPYMPOBAHMS

OCHOBHBIE KpUTEpUH pabOTOCIIOCOOHOCTH M pacyeTa JeTajeil MalluH.
Hanexnocts. CoenuMHeHUs CBapHblE, 3aKJIENOYHbIE, pe3bOOBbIE, KIUHOBBIE,
MTU(PTOBBIC, IMOHOYHBIE, IUIUIIEBBIE U COCIMHEHUS C HATATOM (METOAbI pacuera u
KoHCTpyupoBaHusi). OOmme cBefeHuss o mepenayax. 3yOuaTble mnepenayu (BUIbI
paspyuienust 3yObeB, KpUTEepUU PpabOTOCIOCOOHOCTH, pacueTHash Harpyska,
KO3 PUIIMEHT HArpy3Kd, METO/bl KOHCTPYHMPOBAHUSI M pacueTa 3yOuarhiX Iepeaad
HA KOHTaKTHYIO U M3THOHYIO NMPOYHOCTh U COMPOTUBIICHUE YCTANOCTH). YepBsuHbIe



nepenaun (BUIbI pa3pylICHUs] YEPBSYHBIX NEpeaad, KpUuTepuu paboTocnocoOHOCTH,
pacdeTHasi Harpy3ka, Kod(PHUIMEeHT Harpy3Ku, METOIbI KOHCTPYUPOBAHUS M pacuera
YEpBSYHBIX TEepead Ha KOHTAKTHYI0 W W3THOHYIO MPOYHOCTh W COMPOTHUBIICHUE
YCTaJOCTH, pacueT YepBsKa Ha KECTKOCTb, TEIJIOBOM pacdeT YEPBSIUHOU MEPEaaun).
[lenubie mepenaun (KpUTepur pabOTOCTIOCOOHOCTH, KOHCTPYHMPOBAHHME M pacyer).
OpUKIIMOHHBIC TIepeIadyd W BapuaTopbl  (KpUTepuu  pabOTOCTIOCOOHOCTH,
KOHCTpYUpOBaHUE U pacueT). PemeHHble nepenaun (Kputepun paboTOCIIOCOOHOCTH,
KOHCTpYHpOBaHHWE U pacueT). Bambl u ocu (kpurepun pabOTOCHOCOOHOCTH,
KOHCTPYHPOBAHHUE U pacueT Ha MPOYHOCTh, COMPOTUBIIEHNUE YCTAIOCTH U KECTKOCTb ).
[Toammnuuky KadeHus: (Kputepuud paboTOCTIOCOOHOCTH, MOJ00p MOJLIUIHUKOB IO
CTaTUYECKOM W JAMHAMHYECKON Tpy30MoabeMHOCTH). [IOMIIMITHUKY CKOJIbKEHUS
(kpuTepun pabOTOCTIOCOOHOCTH, KOHCTpyHpoBaHue u pacuer). [Ipyxxunbl (oOmime
CBEJICHMS, KOHCTPYUPOBAHUE U PACUET UUIMHIAPUYECKUX BUTBHIX MPYKUH CXKATHS U
pPaCTSHKEHUS).

Tema 4. Teopusi KOJIECHBIX U TYCEHUYHBIX MAIIIUH

TexHUKO-IKCIUTyaTallMOHHBIE ~ XapaKTEpPUCTUKUA MAIlMH, WX OLICHOYHbIE
MOKa3aTelid. XapaKTepUCTUKAa ONOPHOM MOBEPXHOCTH ((PU3MKO-MEXAHHUYECKHUE
CBOMCTBAa, T'€OMETPUYECKUE XAPAKTEPUCTUKH). MexaHuWKa KOJECHOTO JBUKUTEIIS
(IpstMOJTMHENHOE JIBMXKEHUE 3JIACTUYHOTO KoJieca Mo TBEpJod u JnedopMupyemoit
OTMOPHOM TMOBEPXHOCTH, KUHEMATUUECKUE U CUJIOBBIE XapaKTEPUCTUKHU KOJEeca, €ro
CUEIJIEHUE C OMOPHOW MOBEPXHOCTHIO, CONPOTUBIICHHUE JIBUKEHUIO, KAUEHUE KOJeca
C pa3BajJOM M CXOXJCHHEM, YBOJ Kojeca U (DaKTOphI, BIHUSAIONIME Ha YBOJ,
CTaOWIIM3UPYIONIE MOMEHTHI, JEHCTBYIONIME Ha KoJjieco). MexaHuka T'yCEHUYHOTO
NBIDKUTENS (KMHEMaTWKa TYCEHUYHOTO OO0BOJa, HEPABHOMEPHOCTH JBUIKEHUS
T'YCEHHUIIbI, CTATUKA U IMHAMHUKA TYCEHMYHOTO 00BOJIa, MPEABAPUTEIILHOE U TTOJHOE
HaTspkeHue ryceHunnbl, KIIJI rycenmuynoro nmxutens). PabGora nBmwxkuTele Ha
nepopmupyemom rpyHTe. [IpsiMmonuHeliHOE ABMIKEHHE MAaIIUHBI (COMPOTHUBIICHHE
JBIDKCHUIO, TIOTEPU DHEPIUH, YpaBHEHHE MPSMOJUHEHMHOTO JBH)KCHHUS MAIllUHBI B
HauOoJsiee 00IIeM ciiydae, TAroBas U JUHAMHYECKAsl XapaKTePUCTUKH, YCKOPEHHE,
BpeMsl U MyTh pa3roHa MaIluHBI, TATOBBIM pacueT). [Iporecc pasroHa MamuHbl C
TPAHCMHUCCHUSIMM  PA3JIMYHBIX TUMOB (MEXaHMYECKUMH, THAPOJUHAMUYECKUMH,
rUAPOOOBEMHBIMU, dIEKTpUUYeckuMu). Pacipenenenie cuii ¥ MOMEHTOB IO KoJiecaM
MOJIHOMIPUBOJAHOM  KOJIECHOM  MAIIMHBL.  fIBJICHME  UMPKYJSUUU  MOIIHOCTH.
JuHamMudeckue MOJIeNd Mpolecca TOPMOXKEHUs. MeToapl pacdyeTa TOPMO3HOTO
3aMemyieHuss U TopMo3Horo myTH. [loHartue 00 3(pPeKTUBHOCTH TOPMOKEHUS U
METOJIbl €€ OLEHKU. Biusinue pacrpeqieneHuss TOPMO3HbIX CHAJI IO KOJIECaM MallliHbI
Ha 2(PGEKTUBHOCTh TOPMOXKEHUA. ONTUMU3AIMS paCIpeNesIieHUs TOPMO3HBIX CHIL.
Oco0OEHHOCTH TOPMOKCHUSI MAIIWH C TIPUIIETIOM M TOJYIPHIIETIOM. bIokupoBka
KOJIEC MpH TOPMOKEHUM WU TyTH ycTpaHeHus ee. [lyTu ymydieHuss TOPMO3HBIX
KauecTB MamuHbl. [[TaBHOCTh X0Aa MalIMHbBI U METOABI €€ OLICHKU. TpeboBaHus U
HOpPMBI 1O oOOecrneueHu0 IIaBHOCTU Xoja. CoOcTBeHHbIE KOJeOaHHsI OCTOBa
MamuHbel. CoOCTBEeHHBIE KOJI€OaHHS OCTOBA IMPU HAJUYMM TPEHUS B TOABECKE.
Boinyxnennbie kojebanus. KpuBonMHEHOE [BHKEHHE KOJIECHOM W T'yCEHHUYHOMN
MAaIllMHbl. Y CTOMYMBOCTh U YIIPABIIEMOCTh MAlIMHBI. TOIUIMBHAS SKOHOMHUYHOCTD.
[IpoX0auMOCTh KOJIECHBIX U T'YCEHUYHBIX MAIVH.



Tema 5. KoHncTpyupoBaHue U pac4éT KOJECHBIX U TYCEHUYHBIX MAIINH

OcHOBHBIE  HampaBJ€HUS B  Pa3BUTUU MHUPOBOTO  aBTOMOOWJIe- U
TpakTopocTpoeHusi. OCOOCHHOCTH AKCILTyaTallMi KOJECHBIX M T'yCEHUYHBIX MAIUH
pa3nnyHOro HasHaueHus. KU3HEHHBIM LMK MamuHbl. [Ipomecc mpoekTupoBaHHs.
TexXHOMOrMYHOCTh KOHCTPYKUMH. [IporHo3upoBaHne M OLlEHKa KayeCTBAa MAlIWHBI.
OneHka nokasaresyieid KauecTBa U HaJIe)KHOCTU MAalllMHbI HA CTAJ MU MPOESKTUPOBAHUSI.
Hcnonp3oBanne CALS-texHONOTMM Ha BCEM JTame >KU3HEHHOTO IUKJIA MAIWHEIL.
OO01masi KOMIIOHOBKAa KOJIECHOW U T'yCEHHMYHOM MaiuHbl. Harpy3ouHble pexumbl U
METOAbl pacyeTa KOHCTPYKUMK. VICTOUHMKM ¥  Xapakrep BO3MYILAIOIINX
BO3JCHUCTBUN. JlerepMUHUpOBaHHBIE Harpys3Ku. Crny4daiiHbie Harpys3KH.
BepositHocTHBble MeTOnbl pacuera. KoHCTpyupoBaHue M pacyeT (PPUKIIMOHHBIX
CIIETUICHHM, KOpOOOK mepenad M pa3fgaTOYHBIX KOPOOOK C HEMOJBMKHBIMU OCSIMHU
BaJIOB, IUIAHETAPHBIX KOPOOOK TMepenad, THAPOJAMHAMHYECKUX M THIPOOOHEMHBIX
nepenayd, OJHO- U JIByXMOTOYHBIX THIPOMEXAHUYECKUX Mepeaad, COCIUHUTEIbHBIX
MydT W KapaaHHBIX mnepenad. KoHCTpyupoBaHME M pacyeT BEAyUIUX MOCTOB
KOJIECHBIX M TYCEHMUYHBIX MalluH (TJIABHBIX mepenad, qudQepeHnnanoB KOJECHBIX
MallliH, MEXaHU3MOB IIOBOPOTa TYCEHUYHBIX MAIIMH, KOHEUHBIX TMepesay).
KoHcTpynpoBanue u pacder pyJieBOro yrnpaBi€HHUs C YCHIIUTENEM U 0€3 yCHIIUTENs
(pyneBoro mpuBOAa MW pyJieBoro wmexaHusMma). KoHcTpyupoBaHue U pacyer
TOPMO3HOTO yMpaBJieHUS (TOPMO3HBIX MEXaHW3MOB M TMPHUBOJIa YMPABJICHUN).
KoncTpynpoBaHue u pacuer XOJOBOM YaCTU KOJIECHBIX W TYCEHUYHBIX MalluH
(3J1EMEHTOB KOJIECHOTO U T'YyCEHUYHOTO ABMXKUTENA U NoaBeckn). KoHcTpyupoBaHue
U pacyueT HECYIIUX CUCTEM, Ky30BOB U KaOWH KOJECHBIX U TYCEHUYHBIX MAIITUH.

Tema 6. UcnibITaHUA KOJIECHBIX U T'YCEHUYHBIX MAIIMH

WcnbiTanus kak 00J1acTh WHXKEHEPHOUW NEATETLHOCTH. 3HAYCHHE HCTIBITAHHM
KOJIECHBIX M T'YCEHUWYHBIX MAIMH, MX Yy3J0B M MEXAHW3MOB B CO3JIaHUU HOBBIX
KOHCTPYKIIMH, B COBEPIICHCTBOBAHWM CEPUUHO BBIIIYCKA€MbIX MalIlWH, B
COKpAIIICHUA CPOKOB TIOATOTOBKM HOBOW TEXHUKH K MPOU3BOACTBY.OCHOBHBIE
AKCIUTyaTallMOHHBIE U CIIEIUAJIBHBIE KAY€CTBA U CBOMCTBA KOJIECHBIX U T'YCEHUYHBIX
MAIlIMH, ONPEACSAIONME TEXHUKO-DKOHOMHUYECKHU UM SKOJIOTUYECKUN YpPOBEHBb
MaiuHbl. OTOOp U MOJATOTOBKA MAIIUH (WM UX Y3JI0B) K MPOBEICHUIO UCIIBITAHUH.
PexoMeHyeMbIE TOPOXKHBIE W METEOPOJOTHYECKUE YCIOBUS, HArpy304HbIE U
TEIJIOBBIE PEKUMBI U T. 1.

Pa3zpaboTka nmporpaMMbl 1 METOJUKH UCTIHITAHUN C y4€TOM HAaUMEHBIITUX 3aTpaT

Ha WX MPOBEJACHHE, a TAKXKE TEXHUKHU OC30MMACHOCTH U COXPAHCHUS OKP Y KAroIIeH
cpenbl.  W3mepurenbHO-uHGOpMAIMOHHAs ~ TEXHWKA.  MeToasl  M3MEpPECHHA
MEXAHUYECKUX HANPSKECHWM, CWJI, MOMEHTOB W JaBjeHUW. MeToabl U3MEPEHUM
napaMeTpoB ABUKEHUSI OOBEKTOB, Ta30BbIX M KUIKUX cped. MeToasl M3MepeHui
TEMIIepaTypbl W KOHIIGHTpAIlMU BellecTBa. Meroauka pa3pabOTKH CHEIUATbHBIX
U3MEpPUTETBHBIX CPEICTB U BHIOOP BTOPUMYHOM ammapatypbl. ['paiyupoBka Cpe/icTB
n3mepenuit. OOpaboTka pe3ynbTaToB u3MepeHuil. OCHOBBI TEOPUH OLIUOOK
u3Mmepenus. Mcneitanust pnsuratens. JlabopaTopHbie, JOpPOKHBIE U  TIOJIEBBIE
UCIIBITaHUsl. DKCIUTYyaTallMOHHbIE UCTIBITaHUS. CTEHAOBBIE Y TOJIUTOHHbBIC UCTIBITAHUS
MalllMHbl U €€ arperaToB. MoOJEIMpOBaHUE W TUIAHUPOBAHUE SKCIIEPUMEHTA IpU
MCCIIEOBAHUSX KOJIECHBIX U IT'yCEHUYHBIX MAILIHH.



2.5.2. HepequL BBIHOCMMBIX HA BCTYIIUTEC/ILHBIC UCIILITAHUA BOIIPOCOB

1)

2)

4)

5)

6)

7)

8)

9

10)

11)

12)

13)
14)
15)
16)

17)

Cuibl 1 MOMEHTBI, JEUCTBYIOIIME HA KOJECHYIO U TYCEHUYHYI0 MalIWHBI
P YCKOPEHHOM JIBUKEHHM HA TTOABEM C MPULEIIOM. Y PABHEHHUE TATOBOTO
OajlaHca MalluH.

bajranchl MOIITHOCTY KOJIECHOW Y T'yCEHUYHOW MaIIuH.

TSAroBO-CKOPOCTHBIE CBOMCTBA KOJIECHBIX M TYCEHWYHBIX TPaHCIOPTHO-
TATOBBIX MAIIWH.

OcoOeHHOCTH  pacdeTa TITOBO-CKOPOCTHBIX  CBOMCTB ~ MalllMHBI €
rUAPOJMHAMUYECKOM  TpaHcmuccuend. (CoriiacoBaHue  XapaKTEPUCTHK
JIBUTATEJSI ¥ TUAPOTpaHchopMaropa.

TonnuBHAsE 3KOHOMUYHOCTh KOJECHBIX U I'yCEHUYHBIX MAIMH. Y paBHECHUE
TOIUJIMBHOTO OajaHca MAIlIMHbI U METOJIMKA OIMpEACICHUsI pacxoa TOIINBa
MAIIIMHOM HAa 33JJaHHOM MapIIPyTE.

TAroBelii pacyeT KOJIECHBIX U T'YCEHHUYHBIX TPAHCIIOPTHO-TITOBBIX MAIIIMH.
OcoOEHHOCTH W TOPSIIOK BBIMIOJIHEHUSI TATOBOIO pacyeTa MalllUHbl C
TUJIPOMEXAHUYECKOMN NIEpeIaveil.

TopMO3HBIE CBOWMCTBA KOJECHOM MW TyCEHHMYHOM MAIIMH W MOE3/a.
HuddepennpanbHoe ypaBHEHHE TOPMOXKEHUS MaluHbl. Topmo3Has
Jayarpamma.

YCTOMYMBOCTh MAlMHBI NIPU TOPMOKEHUU. PEryiastopbl TOpPMO3HBIX CHIL
Cxema aHTHOJOKMPOBOYHOM CHCTEMBI KOJICCHOM MAaIlIMHBI.

KpuBonnHeitHoe nBMXKeHUE (IOBOPOT) KOJECHOM M T'yCEHUYHOW MAIUH.
OcHoOBHBIE CcTIOCOOBI MOBOpoTa MamuH. Kunematudeckuir — Qaxrop
MEXaHHU3Ma MMOBOPOTa I'YCEHUYHOW MAIIIUHBI.

JlnHaMuKa MoBOpPOTa KOJIECHOW MAIIWHBI. Pe3ynbTUPYIOIMNA MOMEHT CHJI
CONPOTUBJIEHUA  NOBOpoTy.  IloBopauuBaromas  cuia.  YCJIOBHUSA
MMOBOPOTJIMBOCTH.

JIlnHaMHKa TOBOpPOTa TYCEHHMYHOM MaluuHbL. be3pa3smepHbi mapaMeTp
MMOBOPOTA U MOBOPAYUBAIOIINI MOMEHT.

bajjanc MONIHOCTM JBWUrareiss NOpH TOBOPOTE TYCEHWYHOM MAIWHBI.
MOIIHOCTh BHEIIHUX CONPOTUBICHUM TMOBOPOTY W BIMSHHE Ha €€
BEJIMYMHY TUIIA MEXaHU3Ma [IOBOPOTA.

[ToBOpaunBaeMoCTh M YCTOMYMBOCTh MAIlIMH NIpU noBopoTe. OnpeneneHne
KPUTUYECKON CKOPOCTH KOJIECHOW U TYCEHUYHOW MAalluH P 3aHOCE.
OcHOBHBIEC MOKa3aTeIN pabOThl KOJECHBIX U TYCEHHUYHbIX MamuH. Ctaauu
pa3pabOTKH KOHCTPYKTOPCKOM TOKyMEHTAIUH.

OmnpeneneHne OCHOBHBIX IapaMETpPOB U pa3MEpoB  (PPUKIIMOHHBIX
cuerienuit (OC). [Topepounsiit pacueT OC.

KonctpyupoBanue u pacuer kopobok mnepemad (KII) ¢ HemoaBwkHBIMU
OCSIMU BaJIOB.

[Tnanerapubie KIT (IIKII). Cuntes cxem IIKII ¢ naByms creneHsMu
CBOOO/IBI.



18)
19)
20)

21)
22)

23)
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33)

34)

35)
36)
37)
38)
39)
40)

2.5

KoHcTpynpoBanue M pacder TUApPOJUHAMUYECKUX TPaHCHOPMATOPOB H
KOMIUIEKCHBIX ~Iepenad. [uapoMexaHudeckue mnepenaun (pacuer H
KOHCTPYHPOBAHUE).

Kapnannsie nepenaun. KoHCTpyHpoBaHH€e U pacyer.

KoHnctpyupoBanue u  pacuer IUEHTpaldbHbIX (TJIaBHBIX) MeEpeaau.
KonctpyupoBanue u pacuer auddepeHianos.

KoHcTpynpoBaHue u pacyer TOpMO30B.

Mexanusmbl noBopota (MII) rycennunsix mamuH. KoHCTpyupoBaHue u
pacuet ogHONOTOYHbIX MII.

KoHcTpynpoBaHue U pacueT KOHEUHBIX NIEpeaay.

PyneBoe ymnpaBneHue KoJiecHbIX MaiivH. KoHCTpyHpoBaHWe W pacuer
PYJIEBOI0 IIPUBOJIA U PYJIEBOTO MEXAHU3MA.

KoncTpyupoBanue u pacuer THAPOOOBEMHOTO PYJIEBOTO YIPABICHUS
(I'OPY).

KoHcTpynpoBaHne M pacyeT KOJIECHOIO M TyCEHWYHOTO JBWXKUTENS U
ITOJABECKHU.

HeoO6xonuMocTh TPOBECHUSI HCMBITAHUM KOJIECHBIX M T'YCEHUYHBIX
MaIlvH. BUapl ¥ enu ucnbITaHui.

ABTOIOJIMTOHBI U UX POJIb B MPOLECCE JOBOJAKH KOJIECHBIX M T'yCEHUYHBIX
MamuH. CTEHIOBBIE U TIOPOKHBIE UCIBITAHUS, UX CPABHECHUE.
[IpeoOpazoBarenu Gpu3HUeCcKUX BeIUYUH. MI3MepuTEIbHBIC 1IETIH.
Yceunurenu, perucTpupyrolre npuoopsl, TOKOCHEMHBIE YCTPOUCTBA.
N3mepenust pu3nyecKux BETUUHH.

CreHabl OTKPBITOIO THUMA JJIS UCCIEAOBAHUS KOJECHBIX U T'YCEHHYHBIX
MalllMH M HX arperaroB. lIpuMepsl HCOBITAHUM CUEIUIEHUS, PYJIEBBIX
MEXAHU3MOB, TOPMO3HBIX MEXaHU3MOB.

Crenapl ¢ 3aMKHYTBIM KOHTYPOM JIJIS1 UCCIIEOBAHUSI arperaToB KOJECHBIX U
TYCEHUYHBIX MaluHs. [IpuMepbl ucnbIiTaHuii KOpOOKH Mepeay, Kap1aHHOU
nepe1adn, BEAyIUX MOCTOB, IIIHH.

Jlopo>XHBIE YCTAaHOBKH JJISI UCTIBITAHUN. METOIMKHA TOPOKHBIX U IMOJEBBIX
WCTIBITAaHUU.

ABpOJIMHaAMUYECKHE UCTIBITAHUS aBTOMOOUIIEH.

WcnpiTanust Ha TACCUBHYIO O€3011aCHOCTb.

HcnbiTanus Ha ynpaBisieMOCTb U yCTOMYUBOCTb.

HcnpiTanus Ha TOIUIMBHYIO 3KOHOMUYHOCTb.

HcnpiTanus muH.

[TocTanoBka skcriepuMenTa. MeTo bl 00pabOoTKU PE3yIbTaTOB UCTIHITAHUH.

3. YueOHO-MeTOAMYeCKOEe M HHPOPMALMOHHOE o0ecIedeHne

OcHnoenas numepamypa:

1)

2)

I'mapos I'.1., Ilerpenko A.M. CnenuanbHble TPAHCIIOPTHBIE CPEJICTBA
(uctiertanus)/ [lox pen. I''W. I'magosa. - M.: OOO «I'punnaiit +», 2010. -

384 c.
Jlapun B.B. Teopust ABU>KEHUS MOJHONPUBOIAHBIX KOJIECHBIX MAallIUH. - M.:



3)
4)

5)

6)

7)

8)

N3n-so MI'TY um. H.D. baymana, 2010. -391 c.

CenmundonoB B.B. Teopus aBTomobussi. Yuebnoe nocodue. - M.: 00O
«I'punnant +», 2009. - 208 c.

KytpkoB I'.M. TpakTopsl 1 aBTOMOOHIIN: TEOPHUS  TEXHOJIOTHUECKHE
cBoiictBa. — M.: UHOPA-M, 2014. — 506 c.

[IpoexkTupoBanne MOTHOMPUBOAHBIX KolecHbIX MamuH: B 3 1. T1/ B.A.
Adanacwen, b.H. benoycos, I'.1. 'mamxos u ap.; [Tox pen. A.A. TlonyHrsxa.
- M.: I3g-Bo MI'TY um. H.O. baymana, 2008. - 496 c.

[TpoexTrpoBaHue MOJHONPUBOIHBIX KoJecHbIX MamvH: B 3 T. T2/ B.A.
Adanacses, JI.®. Kernos, B.H. 3y30B u np.; [log pen. A.A. Ilonynrssa. -
M.: U3n-Bo MI'TY um. H.O. baymana, 2008. - 528 c.

[IpoexTupoBaHue MOTHOMPUBOIHBIX KoJecHbIX MamuH: B 3 1. T3/ B.A.
Adanacwen, b.H. benoycos, JI.®. Xernos u ap.; [lox pea. A.A. [lonyursna.
- M.: U3p-Bo MI'TY um. H.O. baymana, 2008. - 432 c.

[ITapunos B.M. KonctpynpoBanue u pacuer TpakTopoB. M.:
Mammunoctpoenue, 2009. - 752 c.

Jononnumenvras aumepamypa:

1)

2)

3)

4)

5)

6)
7)
8)

9)

10)

11)
12)

Amnep IO.II., Mapkosa E.B., Ipanosckuii IO.B. IlnanupoBanue
SKCIIEPUMEHTA MIPH MOUCKE ONTUMAaJIBHBIX ycioBuid. - M.: Hayka, 1975. - 279
C.

bapckuit I.b. KonctpyupoBanue u pacder TpakTOpoB: YUeOHHUK ISl By30B
M0 CHEIHUATBHOCTH «ABTOMOOWIIM W TPaKTOpeD. - M.: MammHocTpoeHue,
1980.- 335 c.

bessepxuii C.®., Suenko H.H. OcHOBBI TEXHOJOTMH TMOJMTOHHBIX
ucnpITaHu U cepTudukanuu aBromodbunenr. - M.: UIIK UzparenbcTtBO
cTtangapToB, 1996.- 600 c.

bensie B.I1. UcnibiTanus aBromobmiient. — YenssOunck: M3narenbckuii eHTp
IOVYpl'Y, 2013. -293 c.

Hantuuk MLUJL., Ilpuroposckuii H.W., Xyprynos I'.X. Meroasl u cpencrsa
HaTypHOU TeH3omeTpun: CrnpaBounuk. - M.: MammHocTpoenue, 1989. - 240
C.

3a0aBHuKoB H.A. OCHOBBI TEOPUU TPAHCTIOPTHBIX TYCEHUYHBIX MAIIUH. - M.:
MammHoctpoenue, 1975. - 448 c.

6.. Ucneitanus aBtomoOuieit / B.b. Ilumbammn, B.H. Kpasern, C.M.
KynpsBues u ap. - M.: Mammnoctpoenue, 1978. - 199 c.

Kopob6eiinuko A.T., IllonoxoB B.®., Jluxaues B.C. UcnbiTanus
CEJIBCKOXO3SIICTBEHHBIX TPAKTOPOB. - M.: MammunocTtpoenue, 1985. - 240 c.
KoHcTpynpoBanue u pacder aBTOMOOWISA: YUEOHUK JJIsi CTYJIEHTOB BY30B,
oOydaromuxcst Mo CHeNUaTbHOCTH «ABTOMOOMIM M TpakTopey / ILIL
JIykun, I'.A. Il'acniapsiau, B.® Poanonos. - M.: Mamunoctpoenue, 1984. -
376 c.

Konctpykmuss aBromoOuis. llaccu / Tlox o6m. pen. A.JI. Kapynuna. - M.:
MAMU, 2000. - 528 c.

Kymug P.I1. Ucnibitanust aBromoowtst. — M.: MI'TY, 2011. — 351 c.
MHuorornenesslie ryceHnunsie maccu/ B.® Ilnatonos, B.C. KoxeBuuog, B.A.



Kopo6bxun, C.B. IlnaronoB; Ilom pen. B.®d. IlmatonoBa. - M.:
Mammnoctpoenue, 1998. - 342 c.

13) CmupuoB [.A. Teopus MABWKEHHS KOJECHBIX MaIlWH: YYeOHUK JUIs
CTyJIEHTOB aBTOMOOMIIbHBIX CIIEIMAIBHOCTEN By30B. - M.:
Mammnoctpoenue, 1981. - 221 c.

14) TlaBnos B.B., KysmmuoB B.B. Teopuss ABMKEHHS MHOTOIEICBBIX
ryceHn4yHbIX MamuH. — Yebokcaprel: OO0 «Hebokcapcekas tTunorpadust Nely,
2011. — 424 c.

15) Ilnanerapubie kopoOku mepemau/ B.M. Illapumos, JI.H. Kpym6oasar, A.II.
Mapunkun, E.JI. Peioun; Ilox o6m. pea. B.M. Illapunora. - M.: MI'TY
«MAMM», 2000. -137 c.

16) IIpoexkTHpoBaHHE MOJHONPUBOAHBIX KoJieCHbIX MamuH: B 2 1. T. 1. Yue0.
st By3oB/ b.A. AdanaceeB, H.®. bouapos, JI.®. Xernos u np.; [lox oOmr.
pen. A. A. llonynrsana. - M.: U3a-Bo MI'TY um. H. O. baymana, 1999. - 488
C.

17) TlpoekTupoBaHUE MOJHOMPUBOIHBIX KOJECHBIX MammH: B 2 1. T.2. Vue0.
s By30B/ B.A. Adanacees, b.H. benoycos, JI.®. XKernos u ap.; [lox o6mr.
pen. A.A. llonynrsana. - M.: U3n-Bo MI'TY um. H. D. baymana, 2000.- 640 c.

18) Kpagen B.H. Teopus aBTomo0wmst. — Huwxuamit Hosropon, 2013. — 413 c.

19) Tpakropel. Koncrpykuus/ B.M. IllapunoB u ap.: Ilox obm. pen. B.M.
[Tapunoa. — M.: Mammnoctpoenue, 2012. — 752 c..

20) Tpaktopsl. IIpoekTHpoBaHWE, KOHCTPYHUPOBAHHE M pacueT: YUeOHHK s
CTYJICHTOB MAIlIMHOCTPOUTEIBHBIX criennanbHocTelt By30B/ W.I1. Kcenesuuy,
B.B. I'ycekoB, H.®. bouapos u ap.; [lox o6m. pen. N.I1. KceneBuua. - M.:
Mammnoctpoenue, 1991. - 544 c.

21) Tpakrtopsl. Teopus: YueOHHUK IS CTYJCHTOB BY30B IO CIIEIl. «ABTOMOOHIIH
u tpaktops»/ B.B. I'ycekoB, H.H. Benes, FO.A. AtamanoB u ap.; [Tox oOmr.
pen. B.B. I'ycekoBa. — M. Mammnoctpoenue, 1988.-376 c.

22) DOunuknionenusi. MammHoctpoeHue. KonecHble U TyCeHWYHbIE MalIvHBL T.
V- 15/ B.®. Ilnaronos, B.C. AzaeB, E.b. Anekcanapos u ap.; [lox o6mi.
pen. B.®.IlnaronoBa,1997.- 688 c.

2.6. HAYUHASA CIIEUAJIBHOCTD «2.5.8. CBAPKA,
POJACTBEHHBIE TPOLHECCHI U TEXHOJIOI'MN>»

[IporpamMma mJist HOATOTOBKH K BCTYNHUTEIBHOMY SK3aMEHY B aCHHUPAHTYPY IO
IpYIIE HAy4YHbIX CHOEUaIbHOCTEH «2.5. MamuHOCTpOCHHE» MO0 Hay4YHOU
CIIELIMATIbHOCTH «2.5.8. Cpapka, pPOJCTBEHHBIE TMPOIECCHI W TEXHOJIOTHI
MPEIIOIaraeT 3HaKOMCTBO MOCTYNAKUIMX B ACHUPAHTYPYy C BY30BCKHM KypCOM
TEXHUYECKUX TUCIUIUINH.

JlaHHasi TporpaMMa OXBaThIBA€T OCHOBHBIE TEOPETUYECKHUE ITOJOKECHHS
oOpa3oBaHUs HEPA3bEMHBIX COCAMHEHUN MaTepualioB, METALIYPrU4ecKux U
bu3MYecKuX MPOLEeCCOB B MaTepuasax npu CBapke, HAIJIaBKe, TEPMUYECKOM pe3Ke U
JIPYTUX POJCTBEHHBIX IPOILIECCAX, TEXHOJOTUYECKUE OCHOBBI CBAPKH IUIABJICHUEM U
naBieHueM, 0a3oBble  METOJAbl  IPOEKTHUPOBAHUS  CBAPHBIX  KOHCTPYKIIMMH,



XapaKTEPUCTUKH COBPEMEHHOTO CBAPOUYHOI0 00OPYAOBaHUS, MIPUHITUIIBI YITPaBICHUS
napamMeTpaMH TEXHOJOTHYECKHX IMPOIECCOB TSI 00ECTICUCHHsI KauecTBa W CBOWCTB
CBapHBIX COCIMHCHUU.

Paznensr m TeMaTHKa mporpaMMbl 0a3HPYIOTCS Ha KOMIUIEKCE CICIIAATbHBIX
JTUCIUIIIMH, YATAEMBIX CTYJICHTaM I10 HampaBiaeHU0 «O00pyd0BaHUE M TEXHOIOTH
CBapOYHOTO MPOU3BOACTBA» U «[ MOpHIHBIC TEXHOJIOTUHA B CBAPOYHOM IPOU3BOJICTBE
Y POACTBEHHBIX ITPOLIECCAX).

2.6.1. Conep:xaHue nporpaMmmbl NpoQUIbLHON YacTH

Tema 1. TeopeTnyeckue 0CHOBBI CBAPKH, HAIVIABKY U HAHECEHUA
NOKPBITHH

CBapuBaeMOCTh METAIJIOB; (DaKTOPHI, OMPEEISAIONIUE CBAPUBAEMOCTb.

WcTtounuku sHEpTUM 7151 CBapKH, X 0000IIEHHBIE XapaKTEPUCTUKH.

CxeMbl HarpeBaeMoro Teyna B TEOPUH pacupOCTPaHEHHMs TEIUIA PU CBAPKE.

CBapouHass gyra, TmpeoOpa3oBaTelib  DJIEKTPOIHEPTUU B TEIUIOBYIO.
Knaccudukanus ayr mo cxeMe BKIIOYEHHS, MAaTepUally 3JEKTPOJOB, POy TOKa,
CpENBL.

Ctpoenue cBapounoil Ayru. Guzndeckue npoueccesl, MaeHUE HAMPSKEHUS 1
MOIITHOCTH B OTACJIBHBIX 00JIACTSIX TyTH.

CucreMa caMOpEryJMpoBaHUs MAPAMETPOB AYTH MpPU CBApPKE ILIABSIIUMCS
DIEKTPOJIOM.

[ToaBvokHBIA JIMHEWHBI WCTOYHUK TEIUIOTHI B OECKOHEYHOW IIJIACTHHE.
TepMUUECKUI LUKJT CBAPKH.

[Tpuniun pacuéra Temneparypsl pU ACHCTBUU MOIIHBIX OBICTPOIBIKYIITHXCS
MCTOYHUKOB.

[Teproapl TEIUIOHACHIICHUS TPU HArpeBEe TN JIBUKYUIMMUCS UCTOYHUKAMU
TETUIOTHI.

NmnynbcHOE ynpaBiaeHUE NEPEHOCOM MeETasa.

[Ipupona ropsuux TpeuwH npu cBapke. CrocoObl MpeaoTBpaICHUsI TOPSTINX
TPEILHH.

[Ipupoaa xon0aHbIX TpemuH. CrocoObl MPeI0TBPAICHHUS XOIO0HBIX TPEIIKH.

CoBMeCTHOE BIMSIHUE AKBHUBAJIEHTHOTO COAEPkKAHMS Yriepoia U BOAOPOJa B
MeTasuie 1Ba Ha 00pa30BaHKE TPEIIHH.

[TpuurHBl 00pa30BaHMs OCTATOUYHBIX HAMPSHKEHUN B CBAPHBIX COCAMHEHUSX.

Tema 2. TexHosoru4eckue OCHOBBI CBAPKHU, HAIUIABKH M POJCTBEHHBIX
NpoueccoB

[Ipucagounsie MaTepuanbl, X Ha3HAaYeHUE, TPEOOBAHUS, MPEIBABISIEMBIC K
HuM. CranbHas TPOBOJOKA JJI CBapKH M HAIUIaBKU. YCJIOBHOE O00O3HAYEHHE.
BiisitHue XMMUYECKOT0 COCTaBa Ha CBapUBAEMOCTb.

CocTtaB M NpPUMEHEHUE JIEKTPOAOB C KHUCIBIM, OCHOBHBIM, PYTHJIOBBIM U
LEJUTIOJIO3HBIM MMOKPBITUSMMU.

HemnaBsimuecs 3meKTpopl, X XapaKTEpUCTUKA U CBOMCTBA.

@DIr0Chl, UX Ha3HAYEHUE, KITaCCU(UKALIMSL.

MexaHu3Mbl paCKUCICHHUS CBAPOYHOM BaHHBI ITPU CBAPKE MO/ CJI0eM (Quiroca.



HyroBasi cBapka noj ¢atocoM. OCHOBHBIE MapaMeTpbl PEKUMOB CBapKH, UX
BBIOOD.

DNEeKTpOIIaKOBasl CBapKa, CYIIHOCTh MPOLECCa, OCHOBHBIE TEXHOJOTUYECKUE
napameTpsbl.

JlyroBasi cBapka B 3amuTHbIX razax. CrocoObl 3alluThl CBAPOYHOW BaHHHBI.
OO6umacTh mpuMeHeHus. BpiOop 3amuTHOTO Ta3a.

Xomnoanas cBapka. [lapamerpsl nporecca. O0sacTh MPUMEHEHUS.

CyurHocTh MeToa CBapKu B3pbIBOM. O01aCTh MPUMEHEHUS.

Huddysnonnas cBapka. CymHocts Meroma. IlapameTrpbl  pexuma
i by3MOHHON CBapKHU.

Caapka TBY u o61acTh mpuMeHEHUSI.

CymnHocts u npenmyiectsa IJIC. ObmacTh mpuMEHEHHUS.

Cpapka TtpenueM. CymHocth Meroaa. Ilapamerpst mporecca. O6nactb
MIPUMEHECHMUSL.

[Ipunuun ycrpoiicTa nazepoB. OcOOEHHOCTH TEXHOJIOTH Ja3E€PHON CBAPKH.

Mexanu3Mm oOpa3oBaHUsS CBApHOrO COCIWHEHMS TPU KOHTAKTHOM CBapKe.
[TapameTpsbl pekuMa KOHTAKTHOW CBAPKH.

OcCHOBHBIE y3JIbl U KJIACCU(UKAIUsI MAIIIWH JIJI1 KOHTAaKTHOW CBapKH.

Cnoco0bl CHUKEHHUS OCTaTOYHBIX HAMPSKEHUH B CBAPHBIX KOHCTPYKIIMSX.

OcCHOBHBIC HANpaBJICHUS COBEPIICHCTBOBAHUS TEXHOJIOTMU ITPOU3BOJICTBA
CBAPHBIX KOHCTPYKIIHA.

CymHocTsb nporiecca naku. O61acTu IpuMEHCHHS.

Knaccudukanys OCHOBHBIX  TEXHOJOTHYECKHMX  IIPOILIECCOB  HAHECECHMSI
3alIATHBIX TTOKPBITH.

['uOpuaHbie TEXHOJOTMM TPU CBAapKe IUIABJICHUEM H  POJICTBEHHBIX
TEXHOJIOTUSIX.

['uOpuaHas nazepHO-IJIa3MEHHAs CBapKa.

JIByXiy4eBas nazepHasi cBapka.

JlazepHO-nmyroBas cBapka.

IlimazmenHo-ayroBas cBapka.

['ubpunHas nazepHO-UHAYKIIMOHHAS CBAapKa.

['uOpuaHas nazepHO-CBETONYUYEBAs CBapKa.

OcoOeHHOCTH  TIPUMEHEHHUSI THOPUIHBIX  TEXHOJIOTMH B  CBapOYHOM
IIPOU3BOJICTBE.

Tema 3. CBapHbIe KOHCTPYKINH

Capounsie HampsikeHus, neopmarnuu u nepememienus. OOMe MOHATUS U
KJ1accuukaus.

CriocoObl cHKeHus nedopMaluii Ha CTaAUK Pa3padOTKU TEXHOJIOTUYECKOTO
IpolLecca U B MPOLIECCE CBAPKHU.

Hedbopmatyu npu cBapke TOHKOJIMCTOBOIO MPOKATa

[ToHsiThe KOHIIEHTpAUMW HanpskeHWl. KOHIEHTpATOpbl HANPSKEHUH B
CBApPHBIX COEIMHEHUSX, ITyTH UX MPEIOTBPALICHHUS.

[IpyHuMnel  pacuera cBapHbIX coenuHeHuil. IIpenenbHOe  cocTosiHHE.
HopmatuBHBIE 1 pacueTHbIE CONTPOTUBJIEHUSA. [JonyckaemMble HANPSHKEHUS U YCUITUL.

Pacuer Ha NpOYHOCTH COEAMHEHU C KOMOMHUPOBAHHBIMU IIIBAMHU.



banku. [IpuHOMNBI pacyeTa 1 KOHCTPYUPOBAHUS.

Croiiku. [IpuHIUIBI pacyeTa 1 KOHCTPYUPOBAHHUS.

TonkonrcToBbIE 000JIOUKOBBIE CBapHble KOHCTPYKUMHU. BuiOop Marepuana,
cXema pacyeTa, KOHCTPYKTUBHOE O(pOPMIIEHUE.

Pacnpenenenne HanpspKeHMM B TOYEYHBIX COCIMHEHUAX INPH IPUIOKECHUHN
Harpy3ku. PacueT Ha mpOYHOCTS.

Pacyer Ha mpodYHOCTH COeNWHEHUH, pabOTAIOMIMX Ha HW3TMO U CIO0XHOE
CONPOTHUBJICHUE.

Pacnpenenenne HanpsykeHHl B CTBIKOBBIX COEIWHEHUSX MPU MPUIIOKEHUU
Harpy3ku. PacueT Ha IpOYHOCTb.

Tema 4. Mexanmzauusi 1 aBTOMATH3AIUSA TEXHOJOTMYECKHX ONepanuid
CBAPKHU M HAILUIABKU

3a1auyu aBTOMaTUYECKOTO YIIPABIIEHUS [TPOLIECCOM CBAPKH.

Oco0eHHOCTH aBTOMAaTU3alIMU MPOLIECCa CBAPKH TUIABICHHUEM.

Oco0eHHOCTM  aBTOMAaTU3AllMM  Mpollecca JyroBOM  CBAapKU.  3ajadu
aBTOMATHYECKOTO YIIPABJICHHUS IPOLIECCOM CBAPKH.

CucremMa  aBTOMAaTMYECKOTO  PETYJIMPOBAHUS  HANpPSDKEHHUS  IyTM  C
BO3JICMICTBUEM Ha CKOPOCTh IIOAAYH IPOBOJIOKH.

CucremMa  aBTOMAaTHMYECKOTO  PETYJIMPOBAHUS  HANpPSDKEHHUS  yTM  C
BO3JICMCTBUEM Ha MUTAIOIIYIO CUCTEMY.

CucreMa aBTOMATHMYECKOI'O PETYJHUPOBAaHHS MapamMeTpPOB AYTU IPU CBAPKE
HEIUIABSIIUMCS DJIEKTPOOM.

Cucrema aBTOMaTHYECKOTO PEryJIMPOBaHUs NPOIJIABIEHUS C BO3ACHCTBUEM Ha
CKOPOCTh MOIa4H MPOBOJIOKHU (IMUTAIOULYIO CUCTEMY).

Cucrema aBTOMAaTHYECKOTO PEryJIMPOBaHUs NPOIJIABIEHUS C BO3ACHCTBUEM Ha
IIPOCTPAHCTBEHHOE I10JI0KEHUE TYTH.

ABTOMaTH3alys yrpaBieHUs] MOJOKEHUEM CBApOYHOM TOJIOBKH (Cieasiast
CUCTEMA C PETYJIATOPAMH NPSAMOTO JEHCTBUSA).

ABTOMaTH3aIMs YIOPABJICHUS TOJOXKEHUEM CBapOYHOM TOJOBKHU (CIEAsIIHe
CUCTEMBI C PETYISATOPAMU HEMIPSIMOTO ACHCTBUA).

KoHTakTHas CTBIKOBasi CBapKa Kak OOBEKT aBTOMATUYECKOTO YIIPABJICHHUS.

KoHTtakTHas Toue4yHasi cBapka Kak 0ObEKT aBTOMAaTUYECKOTO YIPABIICHHUS.

[IpombiniuienHble po6OTHI. Onepanuu, 00J1acTh U MEPCHIEKTUBBI MPUMEHEHHS B
IIPOU3BOJICTBE CBAPHBIX KOHCTPYKLMUU.

Tema S. KoHTpoJIb Ka4yecTBAa CBAPKH, HAILUIABKU M HAHECEHMSI OKPbITUI

Buemnne u BHyTpeHHUE JedeKThl CBapHBIX coeAuHeHui. [lpuumHbl HX
BO3HUKHOBEHUS.

Krnaccudukanus MeTog0B KOHTPOJIS KaueCcTBa CBapKH, HATUIABKU U HAHECEHUS
ITOKPBITUH.

Hepazpymaromue cnocoObl KOHTPOJISI KAYECTBA CBAPHBIX COSAMHEHHUI.

VY31 u iBeTHas 1ehEKTOCKOMHUS CBApPHBIX KOHCTPYKITUH.

MarHuTHbI€ U 3JIEKTPOMATHUTHBIE METOIbI KOHTPOJIA.

Knaccudukanus paaruaiiiOHHbIX METOJ0B KOHTPOJISL.

MeTtoabl KOHTPOJII HEIPOHUIIAEMOCTH.



MexaHuyeckue HCIBITAaHUS W METauIorpauyecKuil aHaliu3  CBAapHBIX
COCIMHEHNH, HAIJIABOK U ITOKPBITUH.

Metonbl MOBBIIEHUS] KAaueCTBAa CBApKH, HAIUIABKM M HAHECEHUs IOKPBITUH,
CHIOCOOBI KX KOHTPOJIA.

2.6.2. l'[epequL BBIHOCUMBIX HA BCTYIIUTECJIbHBLIC UCIIBITAHUA BOIIPOCOB

1)

2)
3)
4)

5)
6)

/)
8)

9)
10)
11)

12)

13)
14)
15)
16)

17)
18)
19)
20)
21)
22)

23)
24)
25)

26)
27)
28)
29)

Turbl CBapHBIX COEAVMHEHUN [JISl CBapKW IIaBlIeHHEM. KOHCTpYKTHUBHBIE
AJIEMEHTHI CBAPHBIX COECTUHEHUI.

CyniHocThb crioco00B CBAPKH IJIABJICHUEM.

CyLIHOCTh ¥ TEXHUKA JIEKTPOILIAKOBOUN CBapKH. Pa3HOBUAHOCTH.
CBapouHble MaTepuasbl JJi1 CBapKU IUIABJICHUEM (CBapOYHbIE IIPOBOJIOKH,
HOKPBITBIE AJIEKTPOIbI, (DIFOCHI, 3AIUTHBIE U TOPIOYHUE Ta3bl).

TexHHKa CBapKH IJIaBJIEHUEM CTHIKOBBIX U YTJIOBBIX CBApPHBIX IIBOB.
Texnonorus CBApPKHU IJIaBJIEHUEM HU3KOYTJIEPOIUCTBIX u
HU3KOYTJIEPOAUCTBHIX HU3KOJETUPOBAHHBIX CTAJIEH.

TexHOJIOrus CBapKy IJIaBJIEHUEM CPEIHEIIETUPOBAHHBIX CTAJIEH.
TexHoJIorusl CBapku IUIABJIICHHEM MEIU, ATIOMUHUS, TUTAHA U CIUIABOB Ha
UX OCHOBE.

TexHoorus cBapKu IJIaBJICHHEM YyTyHa.

TexHonorus AyroBoil CBapKu IUIaBJICHUEM JIATYHU

OCHOBHBIE THUIIBI CBAapHBIX COCIWHEHUH M CBAPHBIX IIBOB IIPU CBapKe
IUIABJICHUEM.

[Tonarue "cBapHoe coeauHeHue" W '"cBapHOW MIOB" MPUMEHUTEIBHO K
CBapKe JaBJICHUEM.

CriocoObl CBapKu IUIaBICHUEM, IPUMEHSIEMbIE JIST MEJIH.

CyIIHOCTh CBapKy HEIUIABSIIMMCS 3JIEKTPOAOM B 3aIlUTHBIX ra3ax.
Pa3HOBHIHOCTH 3IEKTPONUIAKOBOM CBAPKHU

@OpMHUpPOBAHUE COEAWHEHWA TPU KOHTAKTHOW CTBIKOBOM  CBapKe
COMPOTHUBJIEHUEM (C UCTOIB30BAHUEM LIUKJIOTPAMM).

CrocoObl NOBBIIIEHUS TPOU3BOAUTENIBHOCTH IPU PYYHOM TYTOBOM CBapKe.
TexHuKa CBapKH MO (PIIFOCOM PA3JIMYHBIX TUIIOB CBAPHBIX COEAMHEHUIA.
CxeMbl CBapKy HEIUIABSIIUMCS JIEKTPOAOM B 3AIIUTHBIX ra3ax.
Oco0GeHHOCTH CBapKH IJIaBJICHUEM aJTIOMUHUS B 3aIIUTHBIX ra3ax.
CylHOCTh U TEXHUKA CBAPKH I10J] BOJIOM.

YcrpoiicTBo OaiyIoOHOB ISl TPAaHCHOPTUPOBKH M XpaHEHMs 3aIIMTHBIX
ra3os.

HMMnyibCHO-yTOBasi CBapKa B 3aIIUTHBIX I'a3ax.

Hasnauyenue cBapOYHBIX MaTEpPHUAIOB.

DOopMUPOBAHME COCIVUHEHUMW TIPU KOHTAKTHOM CTBIKOBOM  CBapKe
OTIaBJICHUEM (C UCIIOJIb30BAaHUEM IIUKIIOTPAMM IPOIIECCOB)

CyuHocTh BUOPOIyrOBOM HaIlJIaBKH.

HasnaueHune u cBOMCTBA 3aIIMTHBIX Ta30B JIJIs JyTOBOW CBapKHU.

CyIIHOCTh U TEXHUKA TYyTOBOM PE3KH.

Oco0OE€HHOCTH TEXHOJIOTUU CBAPKU IJIABJICHUEM 3aKAIMBAIOIIUXCS CTAJICH.



30)
31)
32)
33)
34)
35)
36)

37)
38)

39)
40)
41)
42)
43)
44)
45)
46)
47)
48)
49)
50)

51)
52)

53)
54)
55)

56)

OO6mue TpeboBaHus K 3JIEKTpoIaM Jijis pyuHoi agyrosoit cBapku (PJ1C)
Crioco0plI o/1a4M 3aIUTHOTO Tra3a B 30HY CBAPKU.

Brnusinue 0OCHOBHBIX MapaMeTpOB CBApKH Mo (PIIrocoM Ha pa3mep IIBa.

Kak u3MeHuTCs CTpyKTypa BBICOKOXPOMHMCTBIX CTaj€il B 3aBUCUMOCTH OT
KOHLIEHTpaLMU XpoMa U yriepoaa.

Kakume  cBapouHble ~ MaTepualbl  HCHOJB3YIOTCSI  NpPU  CBapKe
BBICOKOXPOMMCTBIX CTaJICH.

B kakux ciy4asx W I 4YEro HCHOJIb3YyeTCS MOAOTPEB IIPU CBApPKE
BBICOKOXPOMMCTBIX CTAJICH.

Ha3znauenne u BUIbl TepMOOOPAOOTKH TPH CBapKe BBICOKOXPOMMCTHIX
CTaJICH.

CocTaB 1 CBOMCTBA BBICOKOJIETUPOBAHHBIX AYCTEHUTHBIX CTaJEH.
[IceBnoOuHapHass auarpaMma CTPYKTYpPHOTO COCTOSIHHS JJisi CILIAaBOB
18%Cr, 8%Ni, 74%Fe.

Ha3znaueHune cTaOMIM3UPYIOIIETO OTKHUra U ayCTEHU3AlMH TpPH CBapKe
ayCTCHUTHBIX CTaJIEH.

Mepbl yMEHBIIAIOMIKUE BEPOSITHOCTh 00Opa30BaHUs TOPSYMX TPELIMH MNpU
CBApPKE ayCTEHUTHBIX CTAJIEH.

Mepbl yMeHbIIAIOKUE BEPOSITHOCTh 00pa30BaHUs XOJOIHBIX TPEUIUH MpU
CBApKE ayCTECHUTHBIX CTAJIEH.

CriocoObl,  MOBBIMIAIOIIME  CTOMKOCTh  CBAPHBIX  COEOUHEHUH K
MEXKKPUCTAJUIMTHON KOPPO3UH IIPU CBAPKE AyCTEHUTHBIX CTAJIEH.
Pa3inuuss B TEXHOJOTMH CBAapKH AayCTEHUTHBIX KOPPPO3HMOHHOCTOWMKHX,
YKApOIPOYHBIX U KAPOCTOMKHUX CTAJICH.

HosxeBast KOppo3usl B CBapHBIX COEUHEHUSX ayCTEHUTHBIX CTAJIEH.
OCoOEHHOCTH TEXHOJIOTUHU CBAPOK ayCTEHUTHBIX CTaJIEH.

TexHHKa U TEXHOJIOTUSI CBAPKU JIBYXCIONHBIX (TIAKUPOBAHHBIX )CTAJIEH.
OT4ero 3aBUCHUT TOJIIMHA KPUCTAIU3ALMOHHBIX W JAUPQHY3UOHHBIX
MPOCIIOEK B CBAPHBIX COEAMHEHUSIX PA3HOPOIHBIX CTaJeH.

OcoOeHHOCTH  00pa30oBaHUS CBApPHOIO  COEAUMHEHUST MpPU  CBapKe
Pa3HOPOAHBIX CTAJIEH.

[Touemy TepMo0OOpabOTKa CBAPHOIO COECTUHEHUS U3 PA3HOPOAHBIX CTajeH
HE yCTpaHsAET OCTATOYHBIX CBAPOUYHBIX HAIPSKEHUH.

KOHCTpYKTUBHBIE CXEMBI TMOJyaBTOMAaTOB JUIA CBapKd ILUIABAIIAMCS
JIEKTPOJOM B 3aLIUTHBIX r'a3ax.

OcoOGEHHOCTH TEXHUKU U TEXHOJIOTUU CBAPKU HUKEJS U €r0 CIUIaBOB.
OCcoOEHHOCTH TEXHHUKH M TEXHOJOTHMU CBapKd IUPKOHUS, MOJUOEHa,
HUOOWUSI, TaHTasa, radHUs.

TexHHKa U TEXHOJIOTUS CBAPKU CTAJIEN C AIFOMUHUEM.

TpyIHOCTH NpU CBapKe Pa3HOPOJHBIX METAJJIOB U CILIABOB.

3ayeM B BBICOKOJIETHPOBAHHBIE ayCTEHUTHBIE CTaJy U MaTEpHUaNbl IS UX
CBapKHU BBOJIATCSA TUTAH U HUOOUH.

Kakum o00pa3oM Ha CKIOHHOCTb K MEXKKPUCTAJUIMTHOW KOPPO3HUH
ayCTEHUTHBIX CTaJIel BIUSIOT TUTAH U HUOOMIA.



57)
58)
59)

60)
61)

62)
63)

64)
65)

66)
67)

68)
69)

70)
71)
72)
73)
74)
75)
76)
77)
78)
79)
80)
81)

82)
83)

OcobeHHocTH  00BEKTa  peryjaupoBaHUs IIpU  JAYyrOBOMl  CBapke
HEIUIaBALIIUMCS JIEKTPOIOM.

OcoOeHHOCTH  OOBEKTa  PEryJUpPOBAaHUS TPU  CTHIKOBOM  CBapke
OTLIaBJICHUEM.

CocraBneHue CTpYKTYpHOU cxembl cucteMmbl "McTOUHMK nuTaHus - ayra'
IIPU CBapKe HEIUIaBSALIMMCS JJIEKTPOIOM.

Oco0eHHOCTH 00BEKTA PErYIUPOBAHMS PU AIEKTPOHHO-TYUYEBOM CBApKE.
ABTOMaTH3amusi  Ipolecca  CBapKUd  HEIUIABALIMMCS  DJIEKTPOJOM.
OyukiuoHanbHas cxema APH/I.

CrpykrypHas cxema cucteMbl APH/I.

CrpykrypHas cxema APJIC. Meroguka omnpeneseHuss napameTpoB
CTPYKTYPHOU CXEMBI.

OynknuoHanbHas cxema CAP HamnpsbkeHus IyrMm C BO3JCHCTBHEM Ha
CKOpOCTh noaauu nposoioku (APH/Iv).

Cratnueckas xapakrepuctuka cucrtembl APHJ/Iv u HacTtpoiika Ha
3aJJaHHBIA PEKUM.

CucrteMa aBTOMaTHYECKOIO peryJIMpoBaHus BbuieTa diekTpoaa (APB).
ABTOMaTHuyeckuil perynstop nurawmeid cuctembl (AIIP) mnst cBapku
HEIUIaBALIUMCS 3JEKTPOIOM.

CTpyKTypHBIE CXEMbl ICTOYHUKOB ITUTAHHUS.

[TapameTpruecKuil PEryasaTOp MPOIUIABICHUS MPU CBAPKE HEIUIABSIIMMCS
DIIEKTPOJOM.

[TpuHuun AelcTBUs, TPEUMYIIECTBA U HEIOCTATKH (POTOIIEKTPUUECKUX
JATYUKOB CJIEKEHHUS 38 CTBIKOM.

[TpyHIMD [IEWCTBHS, MPEUMYIIECTBA W HEAOCTATKH 3JIEKTPOMArHUTHBIX
JATYMKOB CJIEKEHHUS 38 CTBIKOM.

Crnepsmiyie cCUCTEMBI C 3aIIOMUHAHUEM.

Penelinbie cneasimye CUCTEMBI.

brok-cxema v npuHUUI padOThl HEMPEPHIBHOW CIEASIIEH CUCTEMBI.
PerynupoBanue BeIWYMHBI MPOIUIABICHHUS TPU  DIIEKTPOHHO-TYYEBOH
CBapKe.

CpaBHuUTENbHAsE OLEHKAa (OTONIEKTPUUYECKMX M AJIEKTPOMArHUTHBIX
JATYUKOB.

Cucrema aBTOMaTUYECKOTO PErYJMPOBaHUS TOKA AYTH C BO3ACHCTBUEM Ha
CKOPOCTh MOIauu JIEKTpoJHOM mTpoBosioku (APH/Iv).

ABTOMarM3amusi  Opouecca  CBapKH  IUIABAIIMMCA  3JIEKTPOJIOM.
OynkunoHanbHas cxema APJIC.

Craruueckas Tounocts APJIC ipu HacTpoiike.

[Tpumenenne poOOTOB MpU CBapKe.

OcobeHHOCTH 00BbEKTa PEryJIMpOBaHUs MPU JYTOBOW CBApKeE IUIABALIUMCS
DIIEKTPOJOM.

WMHIyKIMOHHBIE JATYMKU CIIEKEHUS 3a CTBIKOM.

[IpyHIMD caMOpEryJIMpOBaHus JUIMHBI JIyI'M MPH CBapKe IUIaBAIUMCS
DIIEKTPOJOM.



2.6.3. YueOHO-MeTOoAMUYEeCKOe U MH()OPMALIUOHHOE o0ecriedeHune

OcHosHnas numepamypa.

1.

Teopus cBapouHBIX mporiecco :y4eb. mis By3oB. / KonoBamos A.B., Kypkun
A.C., Makapos 2.JI. u ap.; nox pen. B.M. Heposuoro - M.: U3a-s0o MI'TY
um. H.D.baymana, 2007.

. Capka. Pe3ka. Kontpomns: B 2-x T.: cnpas. T.1. / Anemmn H.I1., Yepabimon

I''T'., I'mankoB 3.A. u ap.; nox pea. H.II. Anemmna, I'.I". YUepnsbimesa - M.:
Mammunoctpoenue, 2004.

. Capka. Pe3ka. KonTposnb: B 2-x T.: ciipaB. T.2. / Anemun H.I1., YepHbImion

I''T'., I'mankoB 3.A. u ap.; nox pea. H.II. Anemmna, I'.I'. YepHblieBa - M.:
Mammnoctpoenue, 2004.

AxynoB A.M. Texuomnorus u 000pyJOBaHME CBApKHU IUIABICHUEM U
TepMuYecKol pe3ku: yueb. g By3oB / Anexud B.I1., EpmakoB C.W. u ap.;
nox pea. A.U. Axynosa - M.: Mammnoctpoenue, 2003.

KynmukoB B.II. TexHonoruss u o00OpyJOBaHME CBapKd IUIABJICHUEM U

TEPMUYECKON pe3Kku: yueO. mocobue ansi By30B. - MH.: DKOIlepcneKkTHBa,
2003.

. Konromkos I'.B. CriennasibHbie METOBI CBAPKH JABJIICHUEM: y4ueO. mocooue

st By30B. / Mycun P.A. - CapatoB: Al [1u Op Menua, 2009.

. CunenraukoB H.I. CHGI_[I/IaJIBHLIG I'”iIaBbl TCXHOJIOTHMHM H 060py,ZIOBaHI/I€

CBapKu IjiaBjaeHueM. Yd. moc. — M.: MI'TY, 2012. - 243c.
Komaes B./l. TexHooruueckue OCHOBBI KOHTAaKTHOM CBapKHu: y4eb. mocooue
st By3oB / Auapeesa JLIL., lllammn .M. u op. - M.: MTT1Y, 2010.

. Komnaes b.B. CrientnanbHbie TJIaBbl TEXHOJIOTHH U 000PY/I0BaHNE KOHTAKTHOM

cBapku: yueb. mocobue st By30B. / Anapeesa JLIL., lamwmu JI.M. u ap. -
M.: MT'I1Y, 2012.

10.AnnapeeBa JLII. [Ipow3BOACTBO CBapHBIX KOHCTPYKIWM: y4eb. mocodbwme. /

AntoHoB A.A. - M.: MT'ITY, 2009.

11. TexHoJsiOrUsl CBApKU TUIABJICHUEM, HAIJIABKU, TEPMUUECKOMN PE3KHU U Malku /

JlateimoB P.A., Jlateimona I'.P., AreeB E.B. Yue6. moco6ue / Kypck, 2017. -
309 c.

12. Meramtyprudeckue npoueccsl npu cBapke u naiike / Jlaremos P.A.,

JlateimoBa I'.P., AreeB E.B. yae6noe mocobue / Kypck, 2014. (Kypck) — 58 c.

13. Texnosnornueckre OCHOBHI cBapku Aasienunem / Jlateimos P.A., JlaTeimoBa

I'.P., AreeB E.B., AreeBa E.B.Kypck, 2015. — 171 c.

ﬂOnOﬂHumeﬂbHaﬂ aumepamypa.

1.

2.

3.

Marmmmunoctpoenue: Dunukioneaus /Pema.copet: K.B.®ponos (npen.) u ap. M.
Mamm-noctpoenue. O6opynosanue as cBapku. T.4-6 / B.K. Jlebenes, C.1.
Kyuyk-Auenko, A.N. Useptko u ap.; Ilox. pea. b.E. [Tatona. 2003.

Komnaes b. B. Metononorust Hay4HbIx ucciaegoBanuii. M.: MT'TY, 2011 -
112c.

Mammnoctpoenue: sHuuknonenus: B 40 T.: pazaen [V. Pacuer u
KoHCcTpyupoBanue mamuH Tom [V-6: O6opynoBanue s cBapku. / JleOenen



B.K., C.Kyuyk-Auenko U., Useptko A.W. u np.; nox pea. b.E. Ilatona - M.:
Mammnoctpoenne, 2002

4. Cpapka 1 pe3ka MaTepuajoB :yue0. mocodue s Had. mpod. oOpazoBaHus. /
banos M /1., Kazakos 0.B., Kozynun M.I'. u ap.; nox pexa. FO.B. Kazakosa -
M.: Axkagemust, 2003.

5. CBapka, pe3ka, maiika MetayioB. / ABT.-cocT.: Koptec A.P. - M.: Anenanr,
2004.

6. CnpaBounuk no naiike. / [lerpynaun U.E., bepesnuxos F0.U., bynskuna P.P. u
ap.; nox pexa. WL.E. Ilerpynuna - M.: Mammunoctpoenne, 2003.

7. Xpomuenko @.A. CnipaBoyHoe ocobue 3eKTpocBapiuka. - M.:

Mammunoctpoenue, 2003.

. JIuxaueB B.JI. DnekrpocBapka: cupas. - M.: Conon-IIpecc, 2004.

9. Auapeena JI. I1. [Ipou3BoACTBO cBapHBIX KOHCTPYKIIMKA. KOHTpOJIh KauecTBa
CBapHBIX coeqnHeHuid: J1ab. mpaktukym. / Jlactosups B. H. MI'MY, 2005. -
40c.

10. CrennanpHBIC T1aBBI TEXHOJIOTHH W 000PYI0BaHNUE CBAPKH IIABJICHUEM :J1a0.
npakTukyMm / cocT. CunensaukoB H.I'. - M.: MI'TTY, 2012.

11. JlactoBupst B.H. O6opynoBanue 1yroBoii u ra3orjiaMeHHo# cBapku: Jlao.
npaktukym / Auapeesa JLIL. - M.: MI'TI1Y, 2005.

12. JlenuBkun B.A. TexHomorndeckue CBOWCTBA CBAPOYHON AYTH B 3AIIUTHBIX
razax: moHorp. / {roprepos H.I'., CarupoB X.H.; mox pen. H.I'. /Iropreposa. -
M.: BHII- I1P, 2011.

oo

2.7. HAYUHAS CIHEHUAJIBHOCTD «2.5.22. YIIPABJIEHUE
KAYECTBOM ITPOAYKIUU. CTAHIAPTU3ALIMS.
OPI'AHM3AIIUA ITPOU3BOACTBA»

2.7.1. Conepxanue nporpaMmMbl NpoQUIbHOI YacTH

B Hacrosimiee Bpemsi TEOpHs YIPaBICHHS KAa4eCTBOM MAalTHHOCTPOHUTEIHLHOM
MPOIYKIIMU TIPEIyCMaTPUBAET, BO-TIEPBBIX, MOJHOE YAOBIECTBOPECHUE MOTPEOHOCTEH
NOTPeOUTENS C HAMMEHBIIIMMU OOIIMMMH 3aTpaTaMu JJIsl TMIPEINPHUITHS, a BO-BTOPBIX,
WCIIOJIb30BAHME BCEX PE3EPBOB I TOBBIINICHUS KayecTBa HM3TOTOBISICMOU
MIPOYKITUH.

[Tponykinss MaImIMHOCTPOSHUS UCHOJB3YeTCS B OCHOBHOM B  KadyecTBE
TEXHOJIOTUYECKOTO  00OpyZOBaHMsI 00padaThIBAIONMX U IepepadaThIBAIONINX
oTpacyieli SKOHOMHKH, KOTOPOE IO3BOJISET peajn30BaTh HOBEHINNME TEXHOJOTHUU B
MIPOM3BOJICTBE TOBAPOB M YCIIYT U OMpPEAeIsieT HAyYHO-TEXHUYECKUN YPOBEHb B ATHX
OTpacsx.

OT TEXHHKO-dKOHOMHUYECKOTO YpPOBHS 0OOpYHOBaHUS 3aBUCUT KadyeCTBO W
KOHKYpPEHTOCIIOCOOHOCTh TPOAYKIIMU, a TakkKe IMPOU3BOJUTEILHOCTh TpyJda B
nepepabaThIBAIOIINX OTPACISAX. YUHUTHIBAs, YTO TEXHOJIOTHUECKOE 00OpYIOBaHUE Ha
MPOMBIIUIEHHBIX NpeAnpuatusx uzHomeHo Ha 70...80%, oHO TpeOyeT 3aMeHbl Ha
HOBoe Oonee mporpeccuBHoe. OmHAaKO ACPUIMT B WHBECTHIHMSX CACPKUBACT
NPOU3BOJICTBEHHBIN Tmporiecc. I B pa3BUTBIX cTpaHaX, HCHONB3YS pPe3yJIbTaThl



HAy4YHO-TEXHUYECKOI0 IPOrpecca, MAIIMHOCTPOECHUE Pa3BUBACTCS YCKOPEHHBIMU
teMrnamu. [lo3TOMy TEXHMYECKHH YPOBEHb M Kad4eCTBO MAIIWHOCTPOUTEIIBHOU
INPOAYKIMM B JTUX CTpaHax 3HAYUTENBHO BbIIE, yeM B Poccun. B aton cBs3m
MAIIMHOCTPOUTEIIBHBIN KOMIUIEKC B CTPAHE JOJLKEH PAa3BUBATHCS HA MHHOBALIMOHHOU
OCHOBE, & IEPMAHEHTHOE MOBBIIIEHNE KaY€CTBA MAIIMHOCTPOUTEIBHON NPOIYKIIUH B
TEYEHNE  JUIMTEIBHOTO IIEpUOJAa BpPEMEHM €ro  HUCIHOJIB30BAaHUS  JOJDKHO
OCYILECTBIIATHCS HA OCHOBE UCIIOJIb30BaHUs IKCILTyaTallMOHHBIX PE3EPBOB.

B ocHOBy HacToslied NporpaMMbl MOJIOKEHBl AMCLUUIUIMHBL: CEPTHQUKAIMS
CUCTEM KaudecTBa, CPEICTBA M METOJbl YIPABJICHHS KadeCTBOM, CTAaHIAPTH3ALUA
UH(POPMAIIMOHHOTO OOECreueHusl, MPAaBOBOE PETYJIUPOBAHME CTaHAAPTU3ALMH,
METPOJIOTUM U cepTU(UKALMM, CHCTEMBbl  OOLIETEXHUYECKHUX  CTaHAApTOB,
KBAJIUMETPUSL W  YHOPABJICHUE KAadyeCTBOM, IUIAHUPOBAHME W OpPraHMU3aLdsd
DKCIIEPUMEHTA, YIIPABJICHHE KayeCTBOM, HDKOHOMHKA KayeCTBa, ayduT KaudecTsa,
OCHOBBl TEOpUU ONTUMHU3ALNU, WHXKEHEPHbIE METOJAbl O0OECIeueHusT KadecTBa,
BCeoOI1Iee YPaBIEHUE KAYECTBOM, TEXHOJIOTUS pa3pabOTKU CTaHIapTOB.

CranmapTusanuss W yIPaBICHHE KAayeCTBOM IMPOAYKIUU — CHEHUATbHOCTD,
pemaromias 3a7adyd U OpoOJEMbl TapMOHMYHOTO (KOMILJIEKCHOTO) Pa3BUTHS
MIPOM3BOJICTBA TOBAPOB M YCIYr Ha 0a3e COBPEMEHHBIX METOJOB YIPaBJICHUS U
KOHTPOJS  JAESTEIbHOCTH MNPEANpUATHA U OpraHu3auuid, WH(OPMALMOHHBIX
TE€XHOJIOTUHM, CTaHJApPTOB, METOJOB OOLIEro YIMpaBJICHUS KAayeCTBOM, OXpPaHbI
OKPY’)KalOIle  Ccpelbl M NEPCHEKTUBHBIX ~ MHHOBALIMOHHBIX  TEXHOJIOTHM.
ConepxaHreM TpyNnmnbl HAy4HBIX CIHEHUaIbHOCTEW «2.5. MalmHOCTpOSHHUE
sSBIIsIETCS: pa3paboTka npoOeM BO3IEHCTBUS CTaHIapTU3AUN Ha YCKOPEHUE Hay4YHO-
TEXHUYECKOTO MpOrpecca, MOBBIINIEHHE O€30HacCHOCTH M KOHKYPEHTOCHOCOOHOCTHU
IIPOAYKIUH U YCIIyT, PE3yJIbTATUBHOCTU TEXHOJOTHUUECKUX CUCTEM IIPOU3BOJCTBA, HA
COBEpPILIEHCTBOBAaHME CHUCTEM YIPABICHHUS KadyecTBOM MpoAykiuu. Pa3zpaboTka
OpPraHU3alMOHHBIX W METOJUYECKMX OCHOB CTaHAApTU3aluU, CEepTUPUKALMH U
YIOPABJICHUS KAa4eCTBOM MPOAYKIMH B PBIHOYHBIX YyCIOBUAX. Pa3paboTka myTteit
MOBBIILIEHUSI PE3YJbTATUBHOCTH (BCEX €€ COCTABISIIOIMIMX — HKOHOMHYHOCTD,
NpUOBUIBHOCTh,  MPOU3BOAUTENIBHOCTb,  JEHCTBEHHOCTb,  YCIIOBUS  TPYAOBOM
NeSTENbHOCTH, HOBOBBEJICHUS1) HA OCHOBE NMPHUHIIMIIA CKBO3HOTO MHTEIPUPOBAHHOIO
YIOPaBIEHHUS KAauyeCTBOM M TpeOOBaHUU MeXAyHapoAHblx cranaaptoB MCO cepun
9000, 14000 u nonoxenuit BeceoOmero Ynpasnenus Kauecrsom (TQM).

Temal. KBpasimMmeTpusi u ynpanJ/ieHHe KAa4eCTBOM

OO6mme cBeneHuss O KBanuMmeTpuu. VICTopusi U COBPEMEHHOE COCTOSHUE
KBaJIUMETPUU B CTpaHe U 3a pyOexxoMm. KpaTkas uctopuyeckas ClpaBKa pa3BUTHUS
kBamuMeTpuu. KagectBo npoaykiuu. [IpuHiune! u 3agaun kBauMmeTpun. [Ipobdiema
KadecTBa Tpoaykiuu. OOBEKT, MpeAMET M CTPYKTypa KBajauMeTpuu. McxomHbie
MOHATUS W TEPMUHBI, OTHOCSIIMECA K KBUIMMETPUUYECKUM METOJaM OIPEICICHUS
Ka4yecTBa MNPOAYKUHUH. METOAO0JIOTUS OINpENeICHUsT U OLECHUBAHUS KAadyeCTBA
pPa3IMUHBIX BHAOB MNPOAYKIUU. OCHOBHBIE METOJbl KBAIUMETPUHU. AJTOPUTM
KBAJIMMETPUYECKON OLleHKH. KBanmuMmeTpuueckue mkanel. [Tapamerpsl KaueCTBEHHBIX
XapaKTEPUCTUK,  HM3MEPSEMBIX MO  KBAJUMETPUYECKMM  IIKaJaMm.  [HIIbI
n3MepurenbHbIX mKan. [llkama HauMeHOBaHMM, MOPAIKA, UHTEPBAIOB, OTHOIICHUMN.



[IpaBuna pa3pabOTKH METOAMKH OIEHKH KayecTBa. (OCOOEHHOCTH TEXHOJOTUU
AKCHEPTHBIX OIEHOK KaudecTBa. (CHOBHBIC MPUHIMIBI M MPOIEAYPHl OIEHOK
KaueCcTBa TEXHUUYECKUX W3/CIHI. TepMuHBI U ONpeNeNeHUsl, OTHOCSIIHUECT K
KaueCTBY TEXHUUYECKOW MpoayKiuu. Kiaccudukarus mpoOMBIIIICHHON MPOAYKIINH 1
IIOKa3aTeed €€ CBOWCTB. MeToabl JKCHEPTHBIX OLEHOK KayecTBa IPOLYKLIHH.
CyIIHOCTh JKCIEPTHBIX METOMOB. METON JKCIIEPTHOTO OIEHWBAaHWS B Oajurax.
To4HOCTh AKCHEPTHBIX OLEHOK. OrpeeneHue mnokasareyiel CBOMCTB TEXHUYECKOU
MPOAYKIMU M PacyeTbl KOMIUIEKCHBIX M HMHTETPAJbHBIX OLEHOK KadecTBa. Meron
KOMILJIEKCHOM OlIeHKH KadecTBa. OOmue monoxkeHus. Meroauka pacuera,
CPEITHEB3BEIICHHOTO apU(METUYECKOTO MU CPETHEB3BEUICHHOTO T'€OMETPUYECKOTO
nokaszareneld kadectBa. MeTtonuka pacyera  Iokasarened kadyectBa. (OCHOBHBIE
3a/1a4d W LN yOpaBJICHUs KaueCTBOM MpoAayKuuu. Crupaib KauecTBa, 3BOJIIOLUS
B3TJISIIOB  Ha yIpaBieHHEe KadecTBOM.  KoHuenmus BCEOOIIero yIrpaBieHUs
kadecTBOM (TQM). Moaenu obecrieueHusi kauectBa. COBEPIICHCTBOBAHUE CHUCTEM
KauecTBa U YIpaBJICHHUS Npou3BOJCTBOM. IlmaHupoBanue kadecTBa. MeTOb
obOecrnieueHusi kaduecTBa. [Ipou3BojCcTBEHHAsT CTPyKTypa mpennpustusi. OCHOBHbIC
3alaud TOJApA3ACICHU U Ciyx0 mnpeanpusitus. OCHOBHbIE BHUJbI TEXHUYECKOU
nokyMeHTaruu. CocTaB TEXHOJIOTWYECKOW aokymeHTanuu. OCHOBHBIE TMOHSITHS B
00J1acTU TEXHOJOTUM MPOU3BOACTBA NMpoayKuuu. Cuctembl HHGOPMAILIUUA O KAaYECTBE
Ha MPEANPUATUH.

Tema 2. YnpasjieHue KaueCTBOM

Brenenne. CymiHocTb, pOJib, 3HAUEHUE W OCHOBOIIOJATAlOUIME TOHATHS B
0o0JIaCTH YIpaBJIEHUS KAuyeCTBOM B YCJIOBHUSX PBIHOYHOW SKOHOMUKH. ['eHe3uc
MOHATUS «KadecTBO». MHTerpanbHass monenb kKadecTBa. (OCHOBHBIE KaTErOpHUH
TEOpUU ynpasieHus. MeHeIKMEHT KauecTBa, ero coctapistomue. CTaauu v 3Tamsbl
KU3HEHHOTO IMKJa mpoaykuuu Kriaccudukanuss ¥ HOMEHKJIATypa MoKaszaTenen
KadyecTBa. MeTojbl OLICHKHM YpOBHSI KadecTBa. OpraHuzaius MPOBEACHUS OIECHKHU
YPOBHS KauecTBa NpoayKuuu (yciayr). MHCTpyMeHThl KOHTpoJisl kKauecTBa. [loHsaTue
KOHTPOJISl KauecTBa. 3ajiaun, 0ObEKThI, METOAbl U OPTaHU3aLMsI KOHTPOJISI Ka4eCTBa.
UcnbiTanuss npoaykiuu. KOHTpodab TOYHOCTH M CTAOMIBHOCTH TEXHOJIOTHYECKHUX
nporieccoB. IIpocThie MHCTPYMEHTHI KOHTPOJISI KauecTBa. BOBHMKHOBEHUE U POJIb
MIPOCTBIX HHCTPYMEHTOB KOHTpOJIS KauecTBa. (CeMb HOBBIX MHCTPYMEHTOB KOHTPOJIA
KauecTBa, UX Ha3HAuUeHUE, COo3JaHue U MpuMeHeHne. OTeuecTBEHHBIN 1 3apyOeKHbBIN
OMBIT YNPABJICHUSI KAYECTBOM. Pa3BUTHE CUCTEM YNPABICHUSI KAUECTBOM B YCIOBUSIX
HeHTpai3oBaHHON TuTaHoBoM 3koHOMUKH CCCP, ux xapakTepHble OCOOCHHOCTH U
HEJIOCTaTKU. Teopus W TpaKTHKa 3apyO0eHOTO ONBITA YMPaBICHUS KadyeCTBOM
(CIIA, EBpona, Anonusa, Kurtaii u npyrue ctpansl). CpaBHUTEIbHBIN aHAIU3
3apyOEKHOTO ONBITA YIPaBJICHUS KadecTBOM MpoayKiuu. CUCTEMBbI MEHEIKMEHTA
kadecTBa. Kommiekc CTaHIapTOB Ha CHCTEMBI MEHEIKMEHTA  KayecTBa.
MeHeKMEHT KauecTBa, €r0 COCTaBIIONIME. [ [pUHIMITBI MEHEI)KMEHTA KaueCTBa.

Tema 3. Ceprudukanusi CHCTEM Ka4eCcTBa

OO6mue mnonoxxkeHuss B obOiactu cepTudukanuu npoaykuuu. HopmaTtuBHO-
NPaBOBBIE OCHOBBI CePTU(UKAIMM MAIIMHOCTPOUTENHLHON TMPOAYKIIMH; CXEMBbI
cepru@uKalud M CXeMbl JekiapupoBanud. [Ipouecc ceprudukanuum NpogyKIUU.
[lopsinok  mpoBeAeHHs  cepTU(PHUKAIMK  MAIIMHOCTPOUTENBHOM  TPOIYKIUU.



KoMIieTeHTHOCTh TiepcoHasna, OCYIIECTBIAIONIET0 padoThl MO  CcepTUPUKALUU
OPOAYKUMHU U ycayr. OOmiye noI0KeHHs 0 MOATBEPKACHUIO cOOTBETCTBUS. Llenu u
IPUHIUIBI TOATBEPKIECHUS COOTBETCTBUSA. POpPMBI MOATBEPKIACHHUS COOTBETCTBHUS.
Cuctembl ceptudukaium, neicTByromue B Poccum, ux ¢yHKOUH.  YYaCTHUKH
cuctembl cepTudukanuu u ux ¢pyakuuu. Cucrema cepruduxanun ['OCT P. Cxembl
ceprupukanuu. Cxembl JekinapupoBaHus. [IpaBoBble OCHOBBI MEHEIKMEHTA
KayecTBa. 3aKOoHOAaTeNnbHas 0aza B 00JIaCTH MOATBEPKACHUS COOTBETCTBH. Llemn,
OPUHIUIIBL, (OPMBI MOATBEPKICHUSI COOTBETCTBUS. O0s3aTeNIbHOE U JOOPOBOJIbHOE
MOATBEPKICHUE COOTBETCTBUS: CyTh, OOBEKTHI, 3afaund. CUCTEeMBbI TOOPOBOJIBHOU
ceprupukanuu. CyTb U NPUHUUIBI  aKKpeauTanuu. IIpaBoBble  OCHOBBI
MexayHapoaHor ceprudukanuu CMK. Texuonorus co3mpanus u BHeapenus CMK.
Br16op ueneit u crparerun coznanuss CMK. AnroputMm pa3paOoTKu M BHEIPEHUS
CMK. Opranuzanus pabotr mno pazpadotke u BHenpenuto CMK.  Anamums
tpedboBanuii 'OCT ISO 9001-2015. Hoxymentanus CMK. TpeGoBanus k oprany mno
ceprupukauun CMK. TpeOGoBanusa k oprany no ceptudpukamuu CMK B
cootBeTcTBUH ¢ [[OCT P UCO/MDBK 17021-2012. Kputepuu, 061acTs u npoueaypa
akkpenurauuu opraHa no ceptupukammun CMK. JlokymeHTalnusi opraHa 1o
ceprudukanuu. Cucrema KadecTBa opraHa mno ceptugukanud. KoMIeTeHTHOCTh
NepcoHana oprada mo ceprtudukanuu. TexHOJorus NpoBEAEHUs cepTUdUKAIUU
CMK. TpeboBanusi Kk pyKOBOJACTBY Iporpammoil mpoBepok. [lopsaok u npaBuia
npoBeneHus ceptudukanun CMK. Llenu u ycnoBust mnpoBelneHus cepTUUKALUU.
OOBEeKTHI MPOBEPKU. YUACTHUKU MPOBEPKH, COCTaB KomMuccuu. Opranusanus padboT
no cepruduxkarmuu CMK. IlnanupoBanume pabor mno ceprudpukammu CMK.
duHAHCOBOE  CONMPOBOXKJACHHE  AesATeabHOCTH 1o  ceprudukamuun  CMK.
[lepBonauanbHas ouenka CMK. Aymur CMK B opranmzannu. NHCHEKIIMOHHBINA
KOHTpOJIb 3a cepTudukarmonnoin CMK.

Tema 4. BceoOuiee ynpapJjieHHe Ka4eCTBOM

OCHOBHBIE aCHEKThI, XapaKTEPU3YIOIINE KATETOPUI0 «KayecTBO». OCHOBHBIE
Ipynibl TPAKTOBOK IMOHATHSA «KAY€CTBO». XApPAKTEPUCTUKH, CBS3YIOIIME MOHSATHUSA
«Ka4ecTBO» M «KOHKYpPEHTOCHOCOOHOCTh». Kiaccudukaums u HOMEHKIaTypa
nokaszarenied kauecTtBa. AHanu3 kadecTBa mponaykiuu. Konrmenius BceoOIero
ynpasienusi kadectBoM. Craguu pasutus ¢uiocopuun kadecta. dunocodus u
koHneniuu Jlemunra, Jlxypana, KpocOu u apyrux cCrneumaJMcToB B 00JacTH
KauecTBa. B3auMocBs3b 00111eT0 MEHEKMEHTA U MEHEIPKMEHTA KaueCTBa.

Tema 5. CpeacrBa 1 MeTOABI YIPABJICHUSA KA4eCTBOM

O61ue nonoxenus. OCHOBHBIE MOJIOKEHUSI TEXHUYECKOTO PEryJIUpOBaHUS B
MEeXaHU3Me yIhpaBieHHs KadecTBOM. KauecTBo kak ¢akrtop obecreueHus
KOHKypeHTOCTIocoOHOCTH.  KOMIUIEeKCHOEe HcCieloBaHUe YIPaBICHUS KaueCTBOM.
Buapel 00b€KTOB U METOMbI UCCIEAOBAHUS MPU CUCTEMHOM MOJXOJE K YIPaBICHUIO
KauecTBOM. OCHOBHBIE METOJbI yIpaBieHHUsl KauecTBOM. Kiaccuukanuss MeTon0B
yIpaBiieHHus] KauecTBOM. OpraHn3allMOHHO-PACIOPSAAUTEIBHBIE METOAbI YIIPABICHUS
KaueCTBOM M H)KEHEPHO-TEXHOJOTMYECKHUE METOAbl YNPABJICHUS KAdE€CTBOM.
DKOHOMUYECKHE METOMBl YNpaBIeHUS KadecTBOM. COIMaIbHO-TICHXOJIOTUYECKUE
METOAbl  yIpaBleHHs  KadecTBOM.  DyHKIMM  MEHEI)KMEHTAa  KayecTBa.
B3aumoneiictBue ¢ BHemHed cpemoi. IlnanupoBaHue kadectBa. OOyueHuwe u



MoTHuBalus nepcoHana. Mudopmamus o kadectBe. PazpaboTka mepornpusituii mo
VIYUIICHUIO KadecTBa. llpuHsATHE pemeHuil. [LtanupoBanne B cucreme
MEHE/UKMEHTAa  OpraHu3auuu.  MexaHu3M  CTpaTernyeckoro  ymnpaBJICHUS.
[InanupoBanre MOTpeOUTENBCKOrO  KadecTBa. (CTpaTermuyeckKuii  MapKETHHT.
[Torutnka w wenun B ob6nacté KadectBa. DopMupoBaHHE IUTaHA KaydyecTBa.
Opranuzanusi paboOT 1O  YJIOBJIETBOPEHUIO TOTpeOUTENIe U  MOBBIMICHUIO
3¢ (deKTUBHOCTH Tpou3BOACTBa. Poiab W 3HaUYeHHWE TMepcoHajga B IpoIEeccax
MEHEIPKMEHTa  KadyecTBa. AHanM3  @polecca  yOpaBiI€HUsS  NEPCOHATIOM.
KommierentHOCTS MepcoHana. Pa3zpaborka oOpa3zoBaTenbHBIX MPOrpaMM, OOy4YeHHE U
OLICHKa €ro pe3ysibTaTuBHOCTH. OOIIME TEOpMHM MOTHBALMU TEepcoHasia. MeTonbl
MOTHBaIlMK TMepcoHana. Pa3paboTka M BHEAPEHHE CHCTEMbl MOTHUBAIIMOHHOTO
o0ecrieueHus: KayecTna.

Tema 6. UnkeHepHbIe MeTOAbI 00ecIiedYeHUsI KayecTBa

Opranuzanust  obecrnieyeHusi  kadectBa. (OOecrieueHWe  KadyecTBa  Ha
npousBoacTBe. CuctemMa MEpONpUATHNR N0 OOECHevYeHHI0 KayecTBa Ha 0ase
cTanaapTuzanui. Meroasl oOecrieyeHus: kadecTBa. OpraHuU3alMOHHAs CTPYKTypa
otnena kayectBa. OmnpeneneHue, CTPYKTypa U KilacCHU(pUKaLMs OU3HEC-NPOLIECCOB.
Omnpenenenue mnpoueccoB U ux kinaccudukanus. [Ipouecc mo MC MCO 9000:2015.
Knaccudukanus npoueccoB. OnpeseneHue u CTpykTypa OusHec-npoieccoB. buznec-
npouecc. II9Th  OCHOBHBIX  3JIEMEHTOB  OWM3HEC-TIpoliecca:  IUJIaHUPOBAHUE
NESATEIbBHOCTH;  OCYLIECTBIIEHUE  JI€ATEIbHOCTU;  peructpauus  (aKkTUYecKou
uHbOpMaIMU; KOHTPOJIb M aHallu3; NpuHATHE pemeHnid. CocTaBsiomue npoiecca:
TEXHOJIOTHsI, NEpPCOHaN, 00OpYy/IOBaHHE, OCHACTKA UM HMHCTPYMEHTBI, KOHTPOJIBHO-
U3MEPUTENIbHOE M HCIBITATEIbHOE 000pYJOBaHME, HOPMAaTUBHAs JOKYMEHTaIus,
OCHOBHBIE MaTe€pHajibl, BCIIOMOraTeJIbHbIE MaTepHabl, MPOU3BOACTBEHHAs CpeEla,
TEIUIOPHEPTOHOCUTENH, MpoTrpaMMHOe obecrieueHue, nHopmanus. PermameHTanus
ouzHec-nipoueccoB. [IpuHIMOBI perjamMeHTalnuu OW3HEC-MPOLECCOB. TeXHOJIOruu
BBINIOJIHEHUA Tpouecca. CMenieHue akieHTa ¢ peryiaMeHTAllMd yIpaBJICHHUS Ha
perjlaMeHTalul0  TEXHOJIOTMM  BBINOJHEHUsi  mpouecca.  CTpyKTypHpOBaHUE
JOKYMEHTAllMd 10 YPOBHSIM YyOpaBJICHHUS. 3 ypOBHS yHpaBiieHHs. JOKyMEHTHI
KOKIOr0 M3 3 ypoBHEH ymnpaBieHus. Mojenb COBEpIIEHCTBOBAHUS OW3HEC-
nporeccoB. Pa3pl IUIAHUPOBAHUS, COBEPUICHCTBOBAHUS, OLEHKU CICIIAHHOTO U
BHeapenus. [ukn Jlemunra PDCA. [lukn PDCA c pa3OueHueM KakIoro Imiara Ha
nBe yacTu. [loaTanmHblil MPOEKT MOJEIUPOBAHUS OU3HEC-TIPOLIECCOB. 4 ATara MPOeKTa
MOJIEJIMPOBAHUS MIPOLIECCOB: MOATOTOBUTENbHBIN, MOJICIMPOBAHUE U aHAJIN3 OM3HEC-
IPOLIECCOB «KaK €CTh», MOJEIMPOBAHUE OU3HEC-TIPOLIECCOB «KAK JIOJKHO OBITHY,
NOJIOTOBKAa M BHEJpPEHHE H3MEHEeHuH B mpoueccax. Kimaccudukanus MeETon0B U
UHCTPYMEHTOB  00€CIEYeHMs] KauyecTBa U  COBEPIICHCTBOBAHMS  IPOILIECCOB.
NHCTpyMEHTBI I ONpEAENIEHHWs  OPHOPUTETHBIX — ycwiuil.  CamooueHka.
Omnpenenenue U pa3paboTKa CUCTEMbI CaMOOLIEHKH. AHanu3 TpeHAoB. [uarpamma
«mmaytTuHa».  Marpuna — nokasarenei.  TectupoBaHue — KpuTepueB.  Meron
CTpykTypupoBanuss  QyHkuuum  kadectBa  (CDK).  HMHcTpyMeHTHl — 1ist
JOKYMEHTHPOBAaHUS W MOHMMaHusA mnpouecca. KaptupoBanue B3anmocBsaA3el. biok-
cxema Imporecca. BbIABIEHME KPUTHYECKOTO WHLUJECHTA. KOHTPOJBHBIA JHUCTOK.
Huarpamma Ilapero. MHCTpyMeHTHI Al aHanu3a npooOiemsl. JluarpaMma npuduH U



pe3ynbratoB. PacueTHo-cTaTHCTHYECKHE METO/bl oOecreueHusl kadecTtBa. Meroa
CpaBHEHMs cpeaHux. Merox cpaBHeHHs aucnepcuid. MeTon KOppensiuOHHOTO
aHanu3a. MeToJ perpecCuBHOrO anaym3a. Meroa IMCepcCuOHHOTO aHaIu3a.

Tema 7. Ayaur kayecTBa

OO6mume monokeHuss B oOmacTd ayauta kKadectBa. OCHOBHBIC TOHSTHS B
oOmactu ayauta kadectBa. Buasl ayaurta. llenm mpoBenenust ayaurta. Kpurepun
aynuta. Anamm3 tpedoBanuii 'OCT P MCO 9001-2015. Hoxymentamus CMK.
[Iponiecc ayauta. Ayaur CMK B cootBerctBun ¢ I'OCT P MCO 19011-2012.
Kputepuu, o0nactb npuMeHEHUs, 4aCTOTa U METOAbl ayaAuTOB. OTBETCTBEHHOCTh U
TpeOOBaHUs K IUJJAHUPOBAHUIO M NPOBEIACHUIO ayAWTOB. TEXHMKH ayauTa.
Bryrtpennue aynutsl CMK: rutanupoBaHue, IpOBEACHNUE, PETUCTPALMS PE3YJIBTATOB,
(dopMupoBaHUE OTYETA O pe3yJbTaTax ayauTa. BHelIHue ayIuThl: IpeaBapUTEIbHAs
nposepka u onenka CMK; aymur CMK «Ha mecTe»; perucrtpanusi pe3yJbTaToB
aynura; GopMUpOBaHUE OTUETA O pe3yJibTarax ayauta. KoMneTeHTHOCTh ayuTOpOB.
TpeOoBaHUs K 3HAHMSM, OMNBITY M JIMYHBIM KayecTBaM IJIABHOTO ayJuTOpa,
ayJIuTOpy, TEXHUYECKOMY OJSKCHepTy. JlesSTenbHOCTh TJIAaBHOTO ayAauTopa |

ayJIUTOPOB.
Tema 8. JkoHOMHKA KayeCcTBA
Brenenue. O6mme mosnoxenus. CynHOCTh, PpOJb, 3HAYCHUE U

OCHOBOIIOJIATA0IIME TOHATUS B O0JIACTH SKOHOMUKH KaudecTBa. McTtopusi pa3BUTHS
PKOHOMHUKMA KauyecTBa. KadecTBO Kak 5JKOHOMHMYECKash KaTeropusi U OOBEKT
ynpaBieHus. BriusHue kadectBa Ha mpuObuib. OmpeneneHue 3KOHOMHYECKON
s dexTuBHOCTH MEHEI)KMEHTA KauecTBa. Kpurepun HKOHOMHUYECKOM
3hheKkTUBHOCTH U (AKTOPBI, BIHSIONIME HA HKOHOMHYECKYIO 3(PGPEKTUBHOCTD.
Mogenb oOuleHKM HSKOHOMHUYECKOH 3¢pdexTuBHOCTH. (OCHOBHBIE NPUHIUIIBI
oIpeeNeH!s] SKOHOMUYECKON 3((HEeKTUBHOCTH MEHEIKMeHTa KauecTBa. OCHOBHbIE
UCTOYHUKH dS(PPexkToB M mokazaTenu pacuera HPHEKTUBHOCTH MEHEIKMEHTA
kauectBa. OcHOBHBIE BHUABI 3(P(GEKTOB OT MOBBIIIEHUS KayecTBa MPOIYKILHUU.
OmnpeneneHue BeIMUUHBI SKOHOMHUYECKOT0 d(PpdekTa B chepe norpedaenus u B chepe
MIPOU3BOJICTBA OT MOBBILICHU MTOKa3aTeNleld KauecTBa MPOAYKIMH. MeToabl aHanu3a
3aTpaT Ha KayecTBO. KoHIleNTyanbHbIE OCHOBBI aHaliW3a 3aTpaT Ha KadyecTBO.
Knaccudukanuu 3atpar Ha kadectBo. PAF Monens aHanmza 3arpaT Ha KayecTBO.
[lepedyeHb COCTaBISIOUIMX 3JIEMEHTOB 3aTpaT Ha KadyecTBO. B3anMOCBSI3b MeExay
3aTpaTaMy Ha Ka4eCTBO M JOCTUTHYTHIM YpOBHEM KauecTBa. [IponeccHbIil moaxon k
MEHEIKMEeHTY. Mojenb aHanu3a 3aTpaT Ha mnpoieccel. Meroasl Tarytu (moaxon,
OCHOBAHHBIN Ha OIIEHKE MOTEPh OT HEHAJIEXKAIIETO KayecTBa). MeToibl BISIBIICHUS,
unaeHTUGUKAIMK 3aTpaT Ha KadecTBO. HopmatuBHas 0a3a aHamm3a 3arpaT Ha
KauyecTBO. COBEPIIEHCTBOBAHHUE JACSITEIBHOCTH OPraHU3alUU IIyTEM YIPAaBICHUS
3aTpaTaMyd Ha KadecTBO. OIlEHKa NOTEeph OT HU3KOIO0 KadecTBa MPOIYyKUUU H
3G (HEKTUBHOCTH MPOEKTOB €ro yiayulieHus. OnTuMu3aius ypoBHS KauecTBa U 3aTpar
Ha HETO.

Tema 9. IIpaBoBoe peryjinpoBaHHe CTAHAAPTU3ANUHN, METPOJOTMH U
ceprupuxkanmu

[IpaBoBbIE OCHOBBI TEXHHUYECKOTO peryaupoBaHusi (OCHOBbI MEXaHU3Ma
TEXHUYECKOro  peryiaupoBaHus. [IpouncxoxkneHne  TepMHHA — «TEXHUYECKOE



peryJnpoBaHue». XapakTEpUCTUKAa M B3aWMOCBS3b PETYIUPYIOIIUMX Mep. ['pynimsl
PETyJIUPYIOMIUX MEpP: 3aKOHOAATEIBCTBO, TEXHUUECKHE PETIAMEHTHI, CepTU(UKAIIHS,
aKkpenurauus, HopMmaTuBHble H0KyMeHTbl. Cornamenue BTO mno yctpanenuro
TexHUueckux OaprepoB. I[IpakTuka TexHHUeckoro perynupoBanus B pamkax EC.
Buner dupextus EC. Ilopsimoxk ycrtanoBnenust TtpeboBanuit B JlMpekTuBax.
JloOpoBosbHOE TpuMeHeHne cTaHaapToB EC ¢ 1enpio BBIIOJHEHUS TpeOOBaHUMN
Jupexktus. IlpuHIMN «mpe3ymMIuuA COOTBETCTBUsD). [lOpANOK IMOATBEPKIACHHUS
coorBeTcTBHs.  [IpaBoBble  OCHOBBI  cTaHmaptu3auuu  [IpaBoBbIE  OCHOBBI
craggaptu3aiuu B PO. IlpuHnunel, nenu u 3amaun. HanudoHanbHBIM OpraH 10
CTaHJapTU3AlNK, €ro CTPYKTypa. BUIbI JOKYMEHTOB B 0OJacTH CTaHIapTHU3AIUU.
Konnenuusa  cranmapruzauumu.  Hemocratkm — 3akoHa  «O  TEXHUYECKOM
perynupoBanun». Heo0XoaMMOCTh pa3paOOTKU HOBOTO 3aKOHA O CTaHJApTU3ALMH.
MexnayHnaponnas cranaaptusanus. OCOOEHHOCTH TIPABOBOTO  PETYJIMPOBAHUS
nestenpHocT 10 ctaHgaptu3auuu B CIIA, Snonun, @®panumm, ['epmanum,
BenukoObputanuu. [IpaBoBbie OCHOBBI OIEHKH COOTBETCTBUS DOpPMBI OIEHKHU
COOTBETCTBHs. XapaKTepUCTHUKa (OPM OLEHKHM COOTBETCTBUS: aKKpEIUTaluH,
VCIIBITAHUM, PETHCTPALMM, BBOJ B JKCILTyaTalldIO0, MOATBEPKIAECHUE COOTBETCTBHS.
@opMBI  TOATBEPKICHUS  COOTBETCTBUSA 1O  3aKOHY «O  TEXHUYECKOM
peryiaupoBanun». HoBble cxembl cepTUdUKalMu U jAeknapupoBaHus. CucTemsl
KauecTBa Cucrembl MEHEKMEHTA 0e30macHOCTH MPOAYKLUHN
MAIIMHOCTPOUTEIIbHBIX OTpaciie NPOMBIINUIEHHOCTH. llenu BHeapeHus cucrem
MEHEI)KMEHTa  0€30MacHOCTH  NPOAYKLUHMHM  MAIIMHOCTPOUTENBHBIX  OTpaciei
npombiniuieHHOCTH.  CTpyktypa nokymeHTtanuu. [lopsgok paspabotku. CBsi3b
crangaptoB cepun ['OCT P MCO 9000, TOCT P 22000-2007, T'OCT P 51705.1 -
2001

Tema 10. Crangaprusanus HHGOPMANMOHHOTO 00ecTIeYeHUs

Enunas cuctema kinaccupuKaluy U KOJUPOBAHUS TEXHUKO-3KOHOMUYECKOU U
coraibHoil mHopManmu. Krnaccudukamuss oObEKTOB M SIBICHUN OKpYXKaIOIICH
cpeasl — MeToh ee IMo3HaHusA. OCHOBONOJIATalONIME TEPMHUHBI M OIpPEICICHUS B
obOnactu knaccudukanuu. [Ipobiaembl aBTOMaTU3alMK Tpoliecca KiIacCUPUKaUUA U
KOOUPOBaHMS OOBEKTOB U sBiIeHWW. Llenmm, 3amaum, cocTaB HOPMAaTHBHBIX
JOKYMEHTOB €IMHOW CHUCTEMbl KJAacCU(PUKAIMK W  KOJUPOBAHUS TEXHHUKO-
HPKOHOMHYECKON U coluanbHOW uHpopManuu. OOlepoccuiickue KiiacCu@puKaTopbl
TEXHUKO-DKOHOMHYECKOW U  COLMaIbHOM WH(OpMAIMU: CTaTyc, NPHUHIIUIIBI
NOCTPOCHUSA, pa3pabOTKU, YTBEPKIEHUS M BEIEHUS, COCTaB OOIIEPOCCUNUCKUX
KiaccuukaTopoB. MeTonbl CO3MaHUs M BHEAPEHUs KiacCUPUKATOPOB. MeTompl
BBHIOOpAa OCHOBHBIX TapaMeTpoB JUIsl KiaccUbUKauu wu3faenuii. Mecto 3amauu
BbIOOpPa  OCHOBHBIX  MApaMeTpoB  U3JENUA  NpU  HUX  KIacCUpUKaALUU.
dopmanu3oBaHHas MOJETb BbIOOpPAa OCHOBHBIX MapaMETpOB. AJNTOPUTMBI BBIOOpa
OCHOBHBIX TmapameTpoB wuznenuil. IlpeametHas u  oOe3nuyeHHass CHUCTEMBbI
o003HauYeHUs1 KOHCTpYKTOpckoil pokymeHTanuu. Knaccudukarop ECK]I. Ilenn,
3a/1a4H, COCTaB knaccuurkatopa  ECK/I. Crpykrypa 0003HaYeHU M
KiaccuukanmoHHbIX — TpynnupoBok  kinaccuukaropa  ECKJ.  Ilpusnaku
Kiaccudukanuu, ucnosbdyemsie B kinaccudukarope ECKJI. 3aBucuMocTs npu3HakoB
Kiaccudukanum OoT ypoBHA kiaccudukanuu. KnaccudukalMoHHbIE TPYHNIUPOBKU



kinaccudpukaropa ECKJl mo Bumam Texnuku. OOmepoccuiickuii kiraccupukaTop
nponykiuu (OKII). Ienn, 3amauun, cocra OKII. Ilpu3naku kimaccupuKkammoHHOTO
JeNieHnsT W conepkaHue kiaccudukanmoHubix rpynnupoBok OKIIL. Crpykrypa
KOJOBOTO 0O0O03HaueHus kiaccudukanuonubix rpynnupoBok OKII. denepanpuas
CHUCTEMa KaTaJIOrM3alui MPOAYKIUU 75 (PeaepalibHbIX TOCYIAPCTBEHHBIX HYX]I.
[Henun w 3amaum PenepanbHON cucTeMbl Karajorum3anuv. OCHOBHBIE NPUHIUIIBI
Karajmoru3anuu npoaykiuu. Enquaenii komqudukatop npenmeroB cHadxkerus (EKIIC)
Uit enepaibHbIX TOCYNAapCTBEHHBIX —HYXII. [[ITpuxoBo€ KOOUPOBAaHUE U
aBTomMaTuyeckass wuaeHtudukanus. llenn, 3amaum U MeTOABl ABTOMATHYECKOMN
unaeHTUGUKa.  BO3MOXKHOCTM ~ NPUMEHEHHSI  TEXHOJOTMH  IITPUXOBOIO
KOJMPOBaHUS TMPU MPOMU3BOJACTBE MNPOAYKUMU. BO3MOXKHOCTM MNpUMEHEHUS
TE€XHOJIOTUH IITPUXOBOTO KOAUPOBAHUSA B TOPTOBIIE, B CKIAJCKOM XO34MCTBE W T.II.
ToproBbeie 1 MPOMBIILJIEHHBIE IITPUXOBbIE KOAbIL. [IpaBuia mocTpoeHUs: 1 HAaHECEHUS
IITPUXOBBIX KOJOB. TeXHUYECKHE CpeJCTBa, UCIOIb3yeMble B TEXHOJOTHUH
HITPUXOBOTO KOAUPOBAHUS U aBTOMaTU4YeCcKoW uaeHTU(uKaruu. (OCHOBHbIC
CTaHJAPTHI IO MITPUXOBOMY KOAUPOBAHUIO. ABTOMATU3UPOBAHHBIE NH()OPMAIIMOHHO
- TOWCKOBBIE CHUCTEMBbI MO cTaHaaptuzanuu. OOIMe TNPUHIMIBI CO3JAaHUs
aBTOMATU3UPOBAHHBIX HMHGOPMAIMOHHO - TIOMCKOBBIX CcHUCTeM. BhemiHee u
BHYTpPEHHEE MPEJICTABJICHUE aBTOMATU3WPOBAHHBIX 0a3 JMaHHbIX. KoHIenTyaibHas
MOJIEIb ABTOMATU3UPOBAHHOU 0a3bl AaHHBIX. llenn u 3a1auu aBTOMATU3UPOBAHHBIX
WHOOPMAITMOHHO - TIOMCKOBBIX CHCTEM [0 CTaHJAapTU3aluu. MalmHHO-
OpuUeHTHpOBaHHass QopMa mpeacTaBieHUs HMHPOPMAIMK O  HOPMATHBHBIX
JIOKyMEHTaxX MO CTaHIapTH3anuu. Poyib aBTOMaTH3MpPOBAHHBIX OAaHKOB, JaHHBIX O
CTaHJapTax B AesTelbHOCTH BeemupHoit Toprosoit opranuzanuu (BTO).

Tema 11. CucremMbl 001IETEXHUYECKUX CTAHIAPTOB

Texunueckoe perymupoBanue. 3akoHbl: "O 3amute npaB norpedurens”, "O
TeXHUYeCKoM peryiaupoBanuu", "OO oOecrneyeHUH eIUHCTBA H3MEpeHui'", ux
B3aMMOCBs3b. POJb CTAHIAPTOB B CHCTEME TEXHUYECKOTo peryiupoBanus. llenn u
3a/1aun OOIETEeXHUYECKUX U OpraHUu3allMOHHO-METOANYECKUX cTaHAapTOB. CHUCTEMBI
U KOMIUIEKCHI cTaHjapToB. Cucrema pa3paOOTKU U TMOCTAaHOBKM MPOAYKIMU Ha
npou3BojictBo CPIIII. Ctaguu >kM3HEHHOTO ITUKJIA U3JEIUN U OCHOBHBIE TPEOOBaHUs
K MPOAYKIMHM Ha KaxI0M craauu. MeTrpojorudyeckoe oOecrnedeHUue Ha CTaausix
YKU3HEHHBIX [UKJIOB NMPOAYKIMU. EqrHas cucTemMa KOHCTPYKTOPCKON JTOKYMEHTAIUU
ECKJI. CocraB cucteMsbl, cojepkaHue KIacCU(PUKALMOHHON TPYNIbl CTaHIApTOB.
Oo6o3nauenne wusnenuit u K], Knaccuduxarop ECK]I. Enunas cucrema
texHoJornueckoi nokyMeHtaunun ECTJI. Buabl TEXHOJIOIMYECKUX JOKYMEHTOB.
Yuudunuposannsie cuctembl nokyMmeHntanuu Y CJ. CoctaB u cofep:kaHue CUCTEMBI
crannaproB. Dopmynap-oOpazery JOKYMEHTOB. locynmapcTBeHHas  cucTteMa
obecrieuenusi eauHcTBa u3Mmepenmii ['CU. llenmu, m 3amaum cHCTEMBI, COCTaB M
cCoJlepKaHUe CTaHJIApTOB, OOECIEYEHUE EIMHCTBA M3MEpeHUi. MeTponorudyeckue
ciyk0b1. CoctaB u conaepxanue Cuctem cranaaptoB 6e3onacHoctu Tpyaa (CCBT) u
cranmaptoB "Oxpana mnpuponsl." Ilpumepsr cranpaptoB. Enunas cucrema
knaccubukanuu W kogupoBaHus uHpopmarmu  OKTOU. Cratyc u  Buasbl
KJ1acCU(PUKATOPOB, METOJIBI M BUABI KOJUPOBAHMS.

Tema 12. OcHOBBI TEOPHH ONITUMHU3ALUM



[IpoOneMbl TpUMEHEHUSI ONTHMHU3AIMOHHBIX METOAOB B paboTax IO
YOpPaBICHUIO KadyecTBOM, CTaHAapTH3alMk W yHUUKauuu wu3aenuil. Mecto
MaTEMaTUYECKUX METOJOB ONTUMHU3ALMHM PEIICHHA B padoTax IO YIPaBICHUIO
KayeCTBOM, CTaHAapTu3auud U yHuuxanuu wuzgenuid. CoaepikaHue mpoOIeMBbl
OPUMEHEHUST METOJOB ONTHUMHU3ALMHM PEIICHWA B YOPABICHHUH KayeCTBOM
OpOAYKIHMH. TepMHUHONOTHS B OOJACTH METOAOB ONTHUMH3AIMH MHOTOBapUAaHTHBIX
pemieHnii. Buibl T0KyMEHTOB, B KOTOPBIX PEATM3YIOTCS PE3yibTaThl ONTHUMHU3ALNN
pelieHuil B YNpaBlIeHUM KAa4eCTBOM, CTaHIApPTH3alMKW M YHU(PUKALUA W3JETUM
MalllMHOCTPOEHUsA. TUMOBBIE 3aJaudl ONTUMHU3ALMU PEIICHUH B yIOpPaBJICHUU
KauecTBOM nponykuuu. Kiaccudukanus 3agad B YNpaBICHUUM KaueCTBOM
MPOAYKIMHU, HCIOJIB3YIOMNX ONTUMHU3AUMOHHBIE METOABL. 3a/laud ONTUMHU3ALUU
HOMEHKJIATyphl pa3pabaTbiBaeMbIX (M3TOTaBIMBAEMBIX, SKCIUTYaTUPYEMBbIX) U3JIEIHH,
UX COCTaBHBIX YacTed, KOMIUICKTYIOIIUX W3ACIUA ¢ MaTepuajoB. 3aJadd
ONTHUMM3ALMU YPOBHSA CTaHAAPTU3ALMM W yHUPUKALMK W3AEIuA. 3aJayu
ONTUMM3ALMU COCTAaBAa MJIAHUPYEMBIX paldOT MO CTaHAAPTU3ALMU U YHU(DUKALUU.
3ajauyn ONTUMU3AIMM COCTaBa TpeOOBaHMU B CTaHAApTax. 3aJayd ONTHUMHU3aLUU
CpOKa JeWCTBUS CTaHJapTa (CPOKOB MEPECMOTpa CTaHAAPTOB). Meroauueckue
OCHOBBI ~ ONTHMH3AIMU PEUIEHUH MHOTOKPUTEPUATBbHBIX 3aJady  yIpaBJiICHHS
KaueCcTBOM, CTAaHJApPTU3allMM W YyHU(pukauuum wuzgenuil. Teopus wuccienoBaHwUs
onepanuii. OCHOBHBIE TMOHATHS TEOPUHM HCCIECIOBAHMS OIEpaluii, Kak paszena
BBICIIEH MareMaTtuku (1efb omnepanuu, npoosnema, 3¢hdext, >PPeKTUBHOCTSD,
OTepHpYyIOIIasl CTOpoHa, JMIo mpuHuMaromiee pemenue (JIIIP), uccrmemoBarens
omnepaly, MaTeMaTU4ecKasi MOJAENb, CTpaTerusi ONTUMU3ALMNHU, PECYPCHI, CUCTEMA,
CIOKHAslT ~ CUCTE€Ma,  KpUTEpHWil,  orpaHuyeHus). MeToapl  JAUCKPETHOIO
MpOrpaMMHUpPOBaHUsl B 3aJayax ONTUMHU3AIMM PEUIEHUN [0 CTaHJIapTU3aluud U
yHuUKayu.  MeTonbl  ONTHUMH3allMd  CTaHJIAPTH3allMd  BBIMYCKAEMBIX U
OpUMEHSEMbIX U3Jenuil. DakTopbl, BIUAIOMIME Ha S()PEKTUBHOCTH YHPABICHUS
HOMEHKJIATypoll u3aenuii W MeToabl uX oueHkH. CokpaunieHue IMTEIbHOCTH
NPOU3BOACTBEHHOr0  1UKja. lloBbllIeHHE  NPOU3BOAUTENBHOCTH  Tpyla U
ko3 uieHTa ucnoap30Banus 00opyaoBanus. CokpalieHue 3aTpaT Ha UHCTPYMEHT,
TEXHOJIOTUYECKYI0 OCHACTKY M JJEKTPOdHEepruto. CHIKEHUE 3aTpaT Ha MaTEpHUabl.
YMenbiieHue Opaka. CHUXKEHUE 3aTpaT Ha MPOBEACHHE PEMOHTOB. YMEHbIIICHUE
CTOMMOCTHM 3amacHbIX 4vacTed. COKpallleHHe CKIQJACKHX PACXOHOB. Y BEIUYEHUE
cpoka ciyxObl. IloBbiieHne HagexxHocTH wu3Aenuil. Kpurepun ontummuzanuu
HOMEHKJIaTyphl U3/1eJIUN (MTOJIE3HOCTHBIN, TEXHUUECKUN, TEXHUKO-IKOHOMUYECKUI) 1
METOAbl PpElICHUS 3ada4 C UX UCHOJb30BaHUEM. 3aJayd  ONTHUMH3ALUU
HOMEHKJIATypbl C  MOJIE3HOCTHBIM  (OBPUCTHUYECKUM)  KpUTEpHEM.  3ajauu
ONTHUMH3ALUN HOMEHKJIATYPBI c TEXHUYECKUM (HOMEHKJIaTyPHBIM,
napamMeTpUYECKM) KpUTEpPUEM. 3aladyd ONTUMHU3ALMU HOMEHKJIATYpPhl ¢ TEXHUKO-
DKOHOMHUYECKUM KPUTEPHUEM.

Tema 13. [l1aHMpoBaHUe U OPraHU3ANMSA IKCIIEPUMEHTA

OcCHOBHBIE TTOHATHS TJIAHUPOBAHMS IKCIIEPUMEHTA. TE€PMUHBI U ONPEACIECHUSI.
AHaIN3 TOHATUWA: HAYYHbIH M NPOMBINUIEHHBIM  3KCIIEPUMEHT, MPOCTHIE
CPaBHUTEJIbHBIE  JKCIIEPUMEHTHI, MHOTO(AKTOPHBIE  JKCIEPUMEHTHI,  OIBbIT,
HaOMoieHne, oTcuer, uaMepenue. [IpuMepsl SKCIEPUMEHTOB, MOJITBEPKAAIOIINX U



OTBEprarolMx  MNepBOHAYalbHyIl0  rumote3dy. IIpeumymectBa  (GakTOpPHBIX
DKCIEPUMEHTOB. [IaCCUBHBIM M aKTHBHBIM JKcnepuMeHT. [lapamerp ontmmusanuu.
Buasl mapametpoB ontumuzanuu. TpeOoBaHus K mapameTpy ONTUMHU3ALMU. 3a/1auu ¢
HECKOJBKMMH BBIXOJHBIMU TapameTpamu. Daktopwl. Kimaccudukanus ¢axTopos.
TpebGoBanus, npenbsBiseMbie K GakTopam. TpeboBaHUS K COBOKYITHOCTH (PaKTOPOB.
Beibop wmatematmdeckoit wmoxenu. [loHatme wmaTemaTwdeckoit Mopenu. Bumsr
Mozeneil. OCHOBHBIE 3Tambl MoAenaupoBaHus. [IoHSATHS O CTaTUCTUYECKOM
MozaenupoBaHuu. Ilnanel sxcniepumenTa. [lonsTre 0 aHe skcnepumenTa. bospime
nByMepHble TaOnuipl. OOmme cBeneHus O BHUjax IUTaHOB. OCHOBHBIC TMOHSTHS
anreOpsl MaTpull. [locTaHoBka 3aauud 0 BIOOpPE ONTUMAIbHOrO IjiaHa. OCHOBHbBIE
MOHATHUSL CTATUCTUKU. BBHIOOPKHM M BBIOOpOYHBIE pacrpesesneHus. TUumsl ciydaiHbIX
Benu4uH. ['eHepanbHasi COBOKYNMHOCTh M BbIOOpKAa U3 Hee. BoibopouHoe cpennee.
Bri6opounast nucrniepcusi. OcHOBHBIE BBIOOpOUHBIE pacmpenencHus. OlieHuBaHHE
IapaMeTpoB pacnpenciieHus. ToueyHoe oneHuBaHHE. VHTepBaJIbHOE OLICHWBAHUE.
Koppensauusa u perpeccnonnbii ananus. IlapHas nunelinas perpeccusi. Bzaumocsszu
dakTopoB (yHKIUNA OTKIUMKOB. DyHKIMOHAIBHBIC, KOppeisiuonHbie. [locTranoBka
3aIa4d  PErpecCMOHHOro  aHanu3a. [lmaHWpoBaHMe  JKCIIEpUMEHTa  NPH
perpeccuoHHOM aHanu3e. llocTpoeHue wmaTemMaTH4ecKol MoJenu OoO0beKkTa -
ypaBHeHUsI perpeccun. HWHTepnperanuss ypaBHeHUs perpeccuu. IIpoBepka
3HAYMMOCTH TNapaMeTpoB mozenu. lIpoBepka amekBaTHOCTH Mojead. MaTpuyHbII
MOJAXOJ K perpecCHoHHOoMy aHanu3y. OlleHKa JIMHEWHOCTH perpeccuu. JpoOHbIi
dakTopHbIif dKciepuMeHT. Pa3Oouenue ¢akTopHBIX TUTaHOB Ha Onoku. J[poOHble
perukn. Hemonneie mmanbel. [lmanel poOactHbie K apeiidam. I'eHepupyromiee
COOTHOIIICHWE U OIpPEACNSIONINe KOHTPAcThl. Perumku O0ibIIoN JApoOHOCTH.
[IpoBepka 3HAYUMOCTH KBagpaTHUHbIX d(ddexToB. [lmanbl anga KBagpaTUYHBIX
Mozeneil. OpToroHaabHbIE [IEHTPATbHBIE KOMIIO3UIINOHHBIC IJIAHBI.

2.7.2. llepeyeHb BHIHOCUMBIX HA BCTYNMUTEIbHbIE HCIBITAHNUS BONPOCOB

[leny ¥ MPUHLIUIIBI CTAHIAPTU3AIUH.

HopwmartuBHo-ipaBoBas 6a3a crangaptusaiuu B PO.

HopmatvBHBIE TOKYMEHTBI IO CTAaHAAPTU3ALIUU.

[IpaBuiia pa3paOOTKH M YTBEPKICHHS HAITMOHATIBHBIX CTaHAApTOB.

[TpaBuiia moctTpoeHus, U310XKEHUs, 0GOpPMIICHHS U 0003HAYCHHUS

HallMOHAJIBHBIX CTAHJAPTOB.

JIoKyMeHTHI, BKIItOUaeMble B coctaB deaepanbHOro

nH(OpMAITMOHHOTO (POH/Ia TEXHUUYECKUX PETJIAMEHTOB U CTAaHIapTOB.

/. IlpuHuun ontuManbHOCTH [1apeTo B MHOTOKpHUTEpHAIBHBIX 3a/1a4ax
ONTUMU3ALMHU PEUICHUH IO CTaHIAPTU3ALUU.

8. Crannapt Ha yciayru. ['aBHbIE acTIeKThl CTAHIAPTU3AIUU YCIIYT.

9. 3amaum MexayHapOIHOIO COTPYAHUYECTBA B 00JIaCTH
CTaHJapPTU3ALNH.

10.Metob! cTaHAAPTU3ALINH.

11.0OcHoBHBIE PYHKIIMK HAITMOHAIBHOTO OpraHa Mo CTaHIapTU3aluu

Poccuiickon denepanumn.

agrLONDE

o



12.Kommiekcnl (cucTeMbl) 00IIETEXHUUECKUX CTaHIapPTOB B
MalTuHOCTPOCHUH.

13.I'pynmer crangaptoB ECK/I, ECT/I, TexHOMOTHYECKHIX
KJIaCCU(PUKATOPOB.

14.OcHoBomnoJsararme OpraHu3auOHHO-METOANYECKUE CTAaHAAPTHI.

15. Ananu3 TpeOOBaHMIA, OTHOCSIIUXCS K MAIIMHOCTPOUTEIBHOM
POy KINH.

16. Ananu3 npoekTa, 0JOOpeHUE U yTBEPKIICHUE TUTIA, PETUCTPALIUAL.

17.11nanupoBaHKe MPOIECCOB KU3HEHHOTO ITUKJIa MAIIMHOCTPOUTEIbHON
IPOIYKIIUU.

18.WcnibITanus Ha 3Tanax >KU3HEHHOTO [UKJIA MAITMHOCTPOUTEIHHON
POy KIIUH.

19.Cratuctuyeckoe ynpapieHHE IPOIIECCaMU ¢ TTIOMOIIIbIO KOHTPOJIbHBIX
KapT.

20.TexHomornueckoe obecreueHrne KauecTBa MalllMHOCTPOUTETLHOM
POy KITNH.

21.MeToapl OTICHKH YPOBHS Ka4eCTBa MAIIMHOCTPOUTEIHLHOM POy KITHH.

22.Pa3paboTka 1 TOCTaHOBKA MPOIYKIIMA Ha IMTPOU3BOICTBO, XpPAaHCHUS U
repeadn TaHHbIX.

23.CyIHOCTb, pOJib, 3HAUCHUE KA4eCTBA U YIIPABJICHHS UM B YCIIOBHUSIX
PBIHOYHOM SKOHOMUKH.

24.TlokazaTenu KauecTna.

25.PykoBojicTBO 10 KauecTBy. JIOKYMEHTHUPOBAHHBIE MPOIIEAYPHI,
tpedyembie 'OCT P UCO 9001-2015.

26.001111e IpUHIIMAIBI YIIPABJICHUS Ka4eCTBOM Ha MPOU3BOICTBE.

27 .ITogxoap! K TOKYMEHTUPOBAHUIO OM3HEC-TIPOIIECCOB.

28. OyHKIIMH MEHEPKMEHTA KauecTBa.

29.TTonmmTHKa ¥ TIENTK B 00JIACTH Ka4eCTBa, INTAHMPOBAHKUE Ka4eCTBa

30. AHanu3 MoTeHIMasa BBITYCKAaeMOM POy KIIUH.

31.MHTerppoBaHHBIEC CUCTEMBI MEHEDKMEHTA, UX JOCTOMHCTBA, TTOPSI0K
UX CO3JIaHUSI.

32.1InanrpoBaHue B CUCTEME MEHEKMEHTA: PUHIUIbBI INITAHUPOBAHHUS.

33.IlonsATHE CHUCTEMBI MEHEIKMEHTA KAaYECTBA.

34.Crpykrypa nokymentanuu CMK. ®akTopsl, BIUSIONIME HA CTETICHD
nokymentupoBanHoct CMK opranuzanuu.

35.0pranuzanonHas KyJbTypa, ee cocTaBstonye. [ [puHuums
ynpasieHus GOpMUPOBAHUEM U M3MEHEHHUEM OpraHU3aIllMOHHON
KYJIbTYPBIL.

36.CyurHocTh, posib U 3HaUYCHUE ayauTa. Buasr ayaura.

37.IIporpamma ayauta. llemn u 06beM porpaMMebl ayauTa.
[TocnenoBaTenbHOCTH MPOLIECCOB YIPABICHUS POTPAMMOI ayIuTa.

38.00BeKTHI ayuTa Mpy CEPTUPHUKAIIMA CUCTEMbI MEHEIKMEHTA KaueCTBa.

39.00yuenue B obmactu kauecTBa. [IporpamMmbl 00y4YeHHS U CTAXKUPOBOK

40.ITponeaypa npeaynpexaarnmx aeucTeui, npegycmorpennas CMK.

41.TlpuHIMIBI TOCTOSHHOTO yiry4llieHus pe3yiabraTuBHOcTH CMK.



42.Ananu3 JaHHBIX A7 JEMOHCTPALUU IPUTOJHOCTH U
PE3yIBTATUBHOCTH CHCTEMbBl MEHE/HDKMEHTA KaueCTRa.

43.ITponeaypa ynpaBiaeHUS HECOOTBETCTBYIOMICH MPOAYKITHCH.

44 Tlporeaypa BHYTPEHHHUX ayJUTOB CHCTEMBI MEHEPKMEHTA Ka4eCTRa.

45.TlocTosiHHOE YITydIlIeHne CUCTEMbBI MEHEDKMEHTA KaueCTBa.
VY 10BIETBOPEHHOCTD MOTPEOUTENEH.

46.0TBETCTBEHHOCTH, TIOJTHOMOYHS 1 00MEH HH(pOpMaIei B cucTeMe
MEHEHKMEHTa KaueCcTBa.

47.TpeboBanusi B CMK k nopsiiKy npoBeJeHUS 3aKYTIOK.

48.TTpousBojcTBO U oOcy)KuBanue. Mnentudukanus u
npociexnuBaeMocTb. CoOCTBEHHOCTh oTpeduTeneit. CoxpaHeHue
COOTBETCTBUSI MPOTYKITUH.

49.06mmue TpedboBanus k nporeccam CMK.

50.TToHATHE TEXHUYECKOTO PETYIUPOBAHUS, IPUHIIUIIHI TEXHUIECKOTO
PETYIUPOBAHHUS.

51. Texaudeckre peraMeHThI, 1SN UX MIPUHATHUS, TUTIOBBIC Pa3/Ieibl
TEXHUYECKOTO PerjaMeHTa.

52.Tlopsaok pa3paOOTKH, IPUHSITHS, H3MEHEHUS U OTMEHBI TEXHUYECKOTO
permamenTa.

53.B3auMoCBs3b TEXHUYECKHUX PErJIAaMEHTOB M CTAHIAPTOB.

54.Y craHoBieHHe 00s3aTeNbHBIX TPEOOBAHUI B TEXHUUECKUX PETIIAMEHTOB.

55.Texunueckoe perynupoBanue. 3akoHbl: O 3amuTe npas
noTpeduteneit, O TexHu4eckoM perynupoBanuu, O6 obecrieueHun
€IMHCTBA U3MEPEHUH, X B3aUMOCBSI3b.

56.0Opranu3zaius 1 opsI0K MPOBEACHUS 0053aTETLHOTO TIOATBEPIKICHUS
COOTBETCTBUS B cOOTBETCTBHU ¢ DeepanbHbIM 3akoHOM «O
TEXHUYECKOM PETYINPOBAHUI.

57.TloaTBepskIeHNE COOTBETCTBUS. [[pHHIMIIBI, 3a710’)KCHHBIE B OCHOBE
npoiiecca cepTuuKkaum.

58. 1o6poBosbHast cepTHU(PHKALINS MAIIMHOCTPOUTETHLHON TIPOTYKITHN

59. lo6poBosbHast cepTU(HKALIMS IePCOHAA.

60.Cxemsbl ceptudukanuu. [Topsaok npoBeaeHus cepTuduKauu
IpOayKIUH (YCIIyT).

61.1Topsn0K MOATOTOBKH U MPOBEIEHUS CePTUDUKALIUN CUCTEM
MEHE[)KMEHTA KauyecTBa.

62.1TonsTre cucteMsl ceprudukauu, GyHKIUNA €€ yIaCTHUKOB.

63.Lenm, mpuHImb, GOpMBI TOATBEPKICHHS COOTBETCTBUSA. Poib 1
3HA4YCHUE TIOATBEP>KICHUS COOTBETCTBUS B YCIIOBUSAX PHIHOYHOM
3KOHOMUKH Poccun.

64.11opsanok cepTudrKaluu yCIyr 1 JOKYMEHTAIIbHOE YI0OCTOBEPEHHE
cepTuduKaImm.

65.006s13aTeNIbHOE TOATBEPHKACHUE COOTBETCTBUSI M CUCTEMBI 00513aTEIIbHOM
ceptudukamm.

66.CepTrduKalys CUCTEM IKOJIOTMUYECKOr0 MEHEKMEHTA

67.Knaccuduxarus 3aTpat Ha KauecTBO.



68.OxoHoMuueckas rhdeKTUBHOCTL. Kputepun 3KOHOMUYECKOM

3¢ HEKTHBHOCTH.

69. Akkpeauranus. [ Tpuaimmme! akkpeauranun. [Iporiecc akkpeauTamm.
70.CymIHOCTb, TIeJTH | IPUHIIUIIBI aKKpeauTaIn. Kpurepun akkpeauraum

opraHa 110 CepTI/I(I)I/IKaI_II/II/I CHUCTCMbI MCHCIXKMCHTA Ka4CCTBA.

71. AkkpenuTanys B chepe moaATBEP>KIACHUS COOTBETCTBHSI.
72.3Hak oOparieHus Ha PhIHKE, 3HAKU COOTBETCTBHS.

2.7.3. YueOHO-MeTOaHYECKOE 00ecreueHne

OcHosnas tumepamypa:

1.

10.

[TapdenbeBa N.E . OOpaboTka pe3ynbTaToB HW3MEHEHMIA: ydyeOHOe
nocobue.-M.: VY-  mamumHOocTpoeHusi,  2014.-134c. 3 IK3.
MectoHaxoxaeune bC

MamuHoCcTpoeHHEe: KOMIIEKCHBIA TEPMUHOJIOTHYECKU cioBaps / A.B.
AHkrH u np.; 1. pea. A.B. Hwukonmaenko.- M.,2014.- 5 k3.
Mectonaxoxaeuue bC

Komukos B.M. Merposorusi, crangaptu3auuss W CcepTUPUKAIUSA:
y4eOHUK JJI CTYJl. BYy30B, 00yd. mo Hampas. 221700 «CrangapTuzanus u
Metponorus», 151000 «TexHonornueckue MamuHbl U OOOpPYAOBAHHUEY,
150700 «MammnHoctpoenune» (YMO).- M.: ®OPYM: MH®PA-M,2013.-
432c. 3 3k3. mecTtoHaxoxeHne bC

Annpyx O.H. IlonrBepsklieHHEe COOTBETCTBHSI MPOAYKIUMU H YCIYyTL B
chepe aBToMHaycTpuu: ydeOHOoe mocooue (YMO).- M., 2011.80 »sks3.
MecTtoHaxoxaeHue bC

FOpkeBuu B.B. HcnpiTanus, KOHTpPOJIb u IAArHOCTUKA
MeTamuiooOpadaThiBalOIIMX cTaHKoB: MoHorpadus/ B.B. FOpkeBuu, A.l.
Cxuptmanze, B.II. bopuckun.- Crapeiii  Ockon.. 2011. 12 k3.
MecToHaxoxaeune bC

benora T.A., lanunun B.H. Texnonorus u opranuzanus MnMpou3BOJCTBA
OPOAYKIIMM W YCIOyr: YyueOHOoe mocoOue i CTYJIGHTOB BY3OB,
obyuaromuxcst 1o crnenranbHocTH 220501 «YmpaBieHue KadecTBOMY
(YMO).- M., 2010. 30 sx3. mecTtoHaxoxaenue bC

Cxuptinagze A.I'. Merponorus cTraHzapTU3alyds MW TEXHUYECKHE
u3Mepenus: YueOnuk mis By3oB / A.I. Cxuptmanze, SI.M. PankeBud. -
Crapsriit Ockoi : THT, 2013. — 10 k3.

bepnosckuit FO.H. Crangaptuzanusi npoAayKUWu, MPOLECCOB U YCIYT.
VY4eOHo-pakTHYeCcKOe mocodue AKafemMusi CTaHJapTU3ALNUN, METPOJIOTUU
u ceprudpukanuu. M.: ACMC, 2012 - 296 c.

BsiuecmaoBa O.®., 3aiinies C.A., baBeikun O.b. IIporpeccuBnbie
MaIIMHOCTPOUTENIbHBIE TEXHOJIOTUH, 000PY/I0BAHNE U MHCTPYMEHTHI. TOoM
VI. KonnexktuBnas moHorpadus. M3narensctBo «Crnektp». M.:2015-412 c.

I'epacumon b.A., I'epacumona E.b., CusukuH A.1O.
VYrpaBineHue KadyecTBOM: pPE3€pBbI U MEXaHM3MbI. Y4eOHOe mocobue

M.: Uudpa-M, @opym, 2014. - 240 c.



11. 3a#iueB C.A., IlapdenbeBa W.E., BsuecnaBoa O.®., biunkosa E.C.,
Jlapuesa T.A. Y67 «YnpapieHue kauecTBom»:- YueOHUK.- HoBocuOupck:
MN3][.AHC «Cubax», 2016.- 468c.

Jlononnumenvuasn tumepamypa:

1. 3akoH Poccuiickon denepannun «O TEXHHUYECKOM
peryIupOBaHUI.

2. 3akoH Poccuiickoit @enepanuu «O 3ammTe npaB MOTPEOUTENICH.

3. 3akoH Poccuiickoit ®enepanuu «O06 obOecrieyeHUH €IUHCTBA
M3MEPEHUIN

4, I'OCT ISO 9001-2015 CucremMnpl MeEHEIKMEHTa KayecTBa.
TpeboBanwusl.

5. I'OCT P UCO 9000-2015. CucreMpl MEHEKMEHTA KadecTBa.
OCHOBHBIE TTOJIOKEHUS U CII0BAPb.

6. I'OCT P MCO 9004-2010 CucreMbl MeEHEIKMEHTa KadecTBa.

PGKOMCHI{&HI/II/I I10 YIIYUIICHUIO ACATCIIbHOCTH.

1. Kypuanst «Ctanmaptel u kauectBo» 3a 2010 — 2018 rr

8. Kypnanel «Metoael MeHeKMEHTa KadecTBa» 3a 2011 — 2018 rr

9. Bbproxoseny A.A., BsuecnaBoBa O.®., I'pubanoB /I.JI., 3aiines
C.A., KypanoB A.Jl., Jloce JI.LA. Metposorusi: YueOnuk. - M.: U3na.
®opym, 2011. - 464 c.

10. MC HCO 9000:2015. Cucrembl MEHEIKMEHTAa KadecTBa.
OCHOBHBIE TTOJIOKEHUS U CIIOBAPb.

11. MC MHCO 9001:2015. Cucrembl MEHEIKMEHTA KadecTBa.
TpebGoBanus.

12. MC HCO 9004:2009. CucremMbl MEHEIKMEHTA KadecTBa.
PexoMeHnanuu no yJIydiieHHIo eI TeIbHOCTH.

13. MC HUCO 19011:2011. PyxoBomdmue yka3zaHusi MO ayJguTy
CHUCTEMBbI KaueCTBA U/WJIM MEHEPKMEHTA OKPY KalOIel CPeIbl.

14, 53394-2009. HuterpupoBaHHas JIOTUCTHYECKAs TMOIAEPIKKA.

OCHOBHBIC TEPMUHBI B OTTPEICIICHUS.
Humepnem-pecypcwi:

WuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOAWYECKHE  MaTepuainbl B
AJICKTPOHHOM BHJIE, TPEJICTABIICHHBIC HAa caiiTe mami.ru B pasnueiie «buOmmoreka»
MocxkoBckoro nmonuTexauueckoro yauepcutetay (http://lib.mami.ru/ebooks/).

[Tone3nsie  ydeOHO-mMeTONUYECKHME W WHGOPMAIIMOHHBIE  MaTePUAIIBI
MPEACTaBJICHBI HA CANTaX:

http://www.gost.ru/wps/portal/

http://ria-stk.ru

http://www.edu.ru



YACTD 3. PE®EPAT

Pedepar BeITTONHSIETCS JUIIAMH, TOCTYMAONIMMU B aCIUPAHTYPy, C IEIBIO
IpEeIBApUTENBHON OIICHKHM HMX BO3MOXKHOW CKJIOHHOCTH K Hay4dHO#l pabote. Tema
pedepaTa BBIOMpAETCS CaMOCTOSTEIBLHO WMCXOAS W3 HAYYHBIX HMHTEPECOB
MOCTYMAIOMIETO W TPEANOoJaraéMoro HampaBiICHHUs HAyYHOTO WCCIEAOBAaHUS B
pamMKax BBIOpaHHOW Hay4HOH CHEIMAIbHOCTH, JIMOO M3 MpeajaraeMoro kadenpamu
MPUMEPHOTO MEPEUHS TEM.

Pedepar pomxeH coaepkarb BBEACHHE, OCHOBHYIO 4YacTh, 3aKIIOUCHUE,
CIIUCOK MCIOJIb30BAaHHOU JTUTEPATYPHI.

Bo BBeseHun ocBemaercs akTyalbHOCTh TE€Mbl (HAyYHOW MPOOJIEMBbI), SN U
3a/1a4 pabOTHI.

OcHOBHasi 4YacTh JIOJDKHA PACKphIBaTh TEOPETUYECKHE OCHOBBI TEMbI, BKJIAJ
POCCUNCKUX U 3apyOEKHBIX YUCHBIX B €€ pa3paboTKy, Hanbojee BaXKHbIE TPOOIEMBI,
BBISIBJICHHBIE B XOJI€ HAYYHOTO HCCJIENOBAaHUS, COOCTBEHHYIO MO3UIIMIO aBTOpA IO
W3JIaraeMbIM BOIIPOCAM, a TaKXKe COACpKaTh MPAKTUUCCKAE MaTEpPHANbI: OIBIT
KOHKPETHBIX TMPEANPHUITHA ¥ OpTaHW3aIlii, COOTBETCTBYIOIIYIO CTAaTHUCTHUKY,
aHATMTHYECKHE TaHHBIC U Jp. TI0 TEME HAyIHOTO UccaeaoBanus. Ta0muiel, rpaduku,
TUarpaMMbl  BBITIOJHSIIOTCSI  aBTOPOM  CaMOCTOSITENIBHO  (CKaHUPOBaHWE  HE
JTOTTyCKaeTCsl).

B zakmroyeHun  aBTOp  JOJKEH  OOOOIIMTH — Pe3ysibTaTbl  HAYYHOTO
UCCJIeNOBaHUsI, CPOPMYIHPOBATh TMPEUIOKEHUSI U BBIBOABLL  OO0s3aTEIBHBIM
YCJIOBHEM BBITIOJIHEHUA pedepara sIBISETCS CaMOCTOSITEIbHOCTh, HAYYHBINA MOIX0] U
TBOpUYECKAsi HAIIPABJICHHOCTDb MU3JIaraeMbIX BOITPOCOB.

O6bem pedepata - 20-25 ctp. (mpudr 14 Times New Roman, momyTopHBIit
untepBai). Odopmienue pedepara J0JKHO COOTBETCTBOBATH CTaHAapTam: mosisi- 20
MM — JIEBO€, BepxHee, HuxHee; mpaBoe — 10 mm. O6pazerr opopMIIeHUST TUTYJIBHOTO
nucta pedeparta npeacTtaiieH B [Ipunokenun A. B 4acTu Heyka3aHHBIX TPEOOBAHUM
K opopminenuto pedepara pykoBoacTBoBarbes ['OCT 7.32.-2001 «OtyeT o Hay4HO-
UCCIIeIOBaTeNbCKOM paboTe. CTpyKTypa 1 IpaBuiia 0popMICHUS.

B umciie ncmons30BaHHON TUTEPATYPHI TOJDKHBI OBITh PA0OTHI OTEUECTBEHHBIX
U 3apyOeXHBIX aBTOPOB, CTaThbU MNEPUOJWYECKUX HU3JIaHul, WHTEpHET pecypchl,
HOPMATHBHBIC JOKYMEHTBI. M CIONB3yeMble HMCTOYHUKHA 00S3aTEILHO JIOJDKHBI
coJiepKaTh pabOTHI 3a MOCIeAHNUE 3-5 JIET.

Ha pedepar B 00s13aTeibHOM TIOPSAIKE TIPEIOCTABISETCS OT3bIB, MTOITUCAHHBIN
MOTCHIIMAIBHBIM HAYYHBIM PYKOBOJUTENIEM JIUIIA, MOCTYMHAIONIETO B aCHUPAHTYPY,
WM MOTMBHUPOBAHHOE 3aKitoueHne kKadeapsl, MpoPrIbHON 10 BRIOPAHHON HAYYHOU
CHEIUATBHOCTH, W MOAMUCAHHOE 3aBEAYIOMHUM Kadeapoi M Ha3HAYCHHBIM BEAYIIUM
CHELMATUCTOM IO TeME MCCIICIOBAHUS.



MUHHCTEPCTBO HAYKHU U BBICILIETO OBPA3OBAHIUS POCCUMCKON ®EIEPALIUN
OEJAEPAJIBHOE 'OCY AAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE VUPEXJIEHHWE BBICILIETI'O OBPA3OBAHMA
«MOCKOBCKHUMH NIOJIMTEXHUYECKHUU YHUBEPCUTET»

( MOCKOBCKMU IOJINTEX)

IMPUJIO)KEHUE A

O0pa3zer TUTYIBHOTO JTCTa pedepara
0 CHEHUATBHOCTH JJIsl HOCTYIUICHHS
B aCIIUPAHTypy YHUBEpPCUTETA

(DCZMMJZL{}Z, ums, omdecmeo asmopa

PED®OEPAT
JUTSI TIOCTYTUICHHSI B ACTTUPAHTYPY TT0 HAYYHOUW CTICIIHAIBHOCTH
(KOO U HauMeHOB8aHUe HAYHYHOU CReYUaAIbHOCMIL)

Ha TEMY:

Mocksa 20



