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PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. @POoHA OLEHOYHBIX CPEACTB JIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTalUU
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI
[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcTBHU ¢ TpeboBanusaMu CYOC MAMU, pa3paboTaHHOTO Ha
ocHoe ®I'OC BO (3++) no nanpasnenuto 24.03.05 JIBurarenu jeTareabHbIX alapaToB

ABTOpPBI IPOTPaMMBbIL:

ba6un C.B.

3aBenyromuii ooecneunBaromeid kadenpoit TITA/L

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TITAZ Hupextop Bbimyckatomero guinuana CT
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1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB

OBYYEHMUA.

[enbr0 OCBOCHUS TUCIMITIMHBI TeXHOIOTHYECKasi OCHACTKA SIBIISIETCS JIOCTIKCHHE
clenyromux pe3ynbsratoB ocBoeHus1(PO):

N Mudp

Pe3yabTar 00yueHust

1 B-1(ITIKP-10.1)

Bnagetrs MeTogamu onucaHusi IPUHIUIIOB NEHCTBUS U
YCTPONCTBA MPOEKTUPYEMBIX U3JIEIHH OMUCAHUSI PUHIUIIOB
NEUCTBUSA U YCTPOMUCTBA MPOCKTUPYEMBIX U3ACIHI C
HCIIOJIb30BaHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOIOTUI

2 B-1(ITKP-23.1)

BJ'IaI[eTI) HaBbBIKaMU IIPOCKTUPOBAHUSA TEXHOJIOTHYCCKOIO
OCHallICHUA U UHCTPYMCHTA

3 B-2(JI1K-5.3)

Bnamets HaBbIKaMu MPaBHIIBHOTO BEIOOpA MeTO/1a 00pabOTKH
CPE/ICTB TEXHOJIOTHYECKOTO OCHAIIEHHS, OTBEYAIOIIIHX
TpeOOBAHUSM 10 KQ4ECTBY M TOYHOCTH B YCIOBHUSX
KOHKPETHOTO MPOU3BOJICTBEHHOTO y4acTKa

4 3-1(TIKP-10.1)

3HaTh OCHOBHBIE IPUHIUITBI JEHCTBUS U YCTPONCTBA
MPOEKTUPYEMBIX U3ENIUHN C UCTIOJIb30BAHUEM COBPEMEHHBIX
KOMITbIOTEPHBIX TEXHOJIOTUI

5 3-2(JIIIK-5.2)

3HaTh 0COOCHHOCTH MTOCTPOCHHUS TEXHOJIOTUIECKOTO MpoIecca
B 3aBUCUMOCTH OT THIIA IPOU3BOJICTBA

6 V-1(TIKP-10.1)

YMeTh 0CTaBIATH ONUCAHUS IPUHIIUIIOB ACUCTBUS U
YCTPONCTBA MPOEKTUPYEMBIX U3JIEIHH OMUCAHUsI PUHIUIIOB
NEUCTBUSA U YCTPOMCTBA MPOCKTUPYEMBIX U3ACIHI C
HCIIOJIb30BaHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOIOTUI

7 V-1(TIKP-23.1)

YMeTh pa3pabarbiBaTh TEXHUYECKUE 3aJaHUS HA
MIPOEKTUPOBAHNE U U3TOTOBJICHHE HECTAHAAPTHOTO
000pyAOBaHUS U TEXHOJOTUYECKON OCHACTKH

8 V-2(TIKP-10.2)

YMmeTh pa3pabarbiBaTh KOHCTPYKTHBHBIE M KOMIIOHOBOYHbBIE
CXEMBI

9 V-2(TIKP-23.2)

YMeTh BBITIOHIATH 000CHOBAaHHBIN BEIOOP TEXHOJIOTHYECKOTO
OCHAaIICHUS pabOYUX MECT B XOZI€ MOATOTOBKH MPOU3BOJICTBA
HOBOW MPOAYKIUH.

[Tepeuncnennsie PO sBisitoTCS OCHOBOM 1151 POPMUPOBAHUS CIEAYIOUIMX KOMITETECHIIUMA:

N Mudp

KoMmnerenuus

1 JITK-5

CrocoOGHOCTB pa3pabarbIiBaTh TEXHOJIOTHIO U3TOTOBJICHHUS,
MapUIpyTHBIC ¥ ONIEPAIIHOHHBIE KAPTHI TEXHOJIOTUIECKIX
MPOIIECCOB U3TOTOBIICHHSI OTICIBHBIX JIETaNICH U y3JI0B J1a

2 ITKP-10

Crnioco0eH cocTaBisATh ONKUCAHUS TPUHIIUIIOB ACUCTBUS U
YCTPOMCTBA MPOCKTUPYEMBIX U3AEIUI C UCTIOIb30BAaHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUN
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TIKP-23 U3eIui

CrniocobeH pa3pabarbIBaTh TEXHUYECKUE 3aJaHUS HA
MIPOEKTUPOBAHNE U U3TOTOBJICHUE HECTAHIAPTHOTO
000pyIOBaHUs U TEXHOJOTUYECKON OCHACTKH, TPUHUMATh
ydacTre B paboTax 1Mo JOBOJKE U OCBOCHHUIO TEXHOJIOTHUYECKHUX
MPOIIECCOB B XOJI€ MIOATOTOBKY MPOU3BOJICTBA HOBOI
MPOAYKIIMU, 00ECIIEYNBATh TEXHUYECKOE OCHAIIEHUE padOUIHX
MECT, IPOBEPSITh KAYECTBO MOHTaXKa U HAIAJKU TIPH
WCTIBITAHUAX U CJIaue B DKCILTyaTaI[UIO0 HOBBIX 00pa3IioB

Wuankatopbl 1OCTHKEHUS KOMITETEHIUH, CIy)Kalliue Ui POBEepKU cHOPMUPOBAHHOCTH
YacTH COOTBETCTBYIOIIEH KOMIETEHIIHH:

N udp

HNuaukarop koMIeTeHunn

OO6nagaet 3HaHUSAMH IPUHIUIIOB Pa3paObOTKH ONTHUMATbHBIX
TEXHOJIOTHYECKUX MPOIIECCOB U3TOTOBIICHUS SIIEMEHTOB
AIIK-5.2 a’POKOCMUYECKON TEXHUKH

[TpumMeHsieT 3HaHUS METOJI0B TEXHOJIOTMYECOTO
MIPOEKTHUPOBAHUS JIs1 pa3pabOTKU BEICOKOA(P(PEKTUBHBIX
AIIK-5.3 IIPOU3BOJICTBEHHBIX IIPOLIECCOB

CocrapiseT onucaHus NIPUHIUIIOB IEHCTBUSA U YCTPONCTBA
[IKP-10.1 IIPOCKTUPYEMBIX U3EIUN

DopMyIHpyeT OCHOBHBIE TEXHUUYECKUE KOHCTPYKTHBHBIE
[IKP-10.2 [I0KAa3aTely IIPOCKTUPYEMBIX U3IEIUN

PazpalatbiBaeT TeXHHUECKUE 331aHUS U IPOEKTUPYET
CHEIMAJIBHOE TEXHOJIOTMYECKOE OCHAILIEHUS! 1 UHCTPYMEHT B
X0J1€ IOATOTOBKY IIPOM3BO/ICTBAa HOBOW IIPOAYKLIMU, OCBOEHUS
[IKP-23.1 HOBBIX IIPOM3BOACTBEHHBIX IIPOLIECCOB U TEXHOJIOIUI

TIKP-23.2 U3AeIuit

[Tpunumaet yyactue B paboTax 1Mo JOBOAKE U OCBOCHHIO
TEXHOJIOTHYECKUX IPOLECCOB B XOAE MOATOTOBKH IIPOU3BOJACTBA
HOBOH NMPOAYKIUH, CAa4Y€ B IKCILTYaTallMIO0 HOBBIX 00pa3lioB

CocrapiseT onucaHus NPUHIUIIOB IEHCTBUSA U YCTPONCTBA
[IKP-10.1 IIPOCKTUPYEMBIX U3EIUN

@opMyIIHpyeT OCHOBHBIE TEXHUYECKHUE KOHCTPYKTHBHBIE
[IKP-10.2 [I0KAa3aTelu IIPOCKTUPYEMBIX U3EIUN

PazpalarbiBaeT TeXHHUECKUE 331aHUS U TPOEKTUPYET
CHEIMAJIBHOE TEXHOJIOTMYECKOE OCHAILEHUS! U UHCTPYMEHT B
X0J1€ IOATOTOBKY IIPOM3BO/ICTBAa HOBOW NIPOAYKLIUH, OCBOECHUS
[IKP-23.1 HOBBIX IIPOM3BOACTBEHHBIX IIPOLIECCOB U TEXHOJIOIUI

10

TIKP-23.2 U3AeIuit

[Tpunumaet yyactue B paboTax MO JOBOAKE U OCBOCHHIO
TEXHOJIOTHYECKUX IPOLECCOB B XOAE MOATOTOBKH IIPOU3BOJACTBA
HOBOH NMPOAYKIUH, CAa4Y€ B IKCILTYaTalMIO0 HOBBIX 00pa3lioB

2. MECTO JUCIMIIV/IMHBI B CTPYKTYPE
OBPA3OBATEJBHOM ITPOI' PAMMBI.

JucuumuinHa TeXHOI0rnueckasi OCHaCTKa SBJSETCS MPEAIIECTBYIOIEN U OCAEAYOIEN IS
CHEAYOIIMX JUCUUIUINH:

N

IIpeamecTByomue TUCHUANINHBI

Hocaeaywmme TUCUMIIMHBI

1

TexHomornueckas IMPaKTHUKa

Texnonorus nmpousBoactea Al u Y
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[IpousBoncTBEHHAs IIPAKTUKA

ABTOMaTH3UPOBAHHBIE CUCTEMBI
MPOCKTUPOBAHUS TEXHOJIOTHUECKUX
npoueccoB (PLM-texHonoruu B
npousBonctee [JJIA)

MeTtonbl 00pabOTKH JeTaneid, CTAaHK! 1
WHCTPYMEHT

[IpennuriomHas npakTuka

Teopust pe3aHus U peKYyIINA UHCTPYMEHT

Hrorosag roc. arrecranus

TexHomorust 3aroTOBUTEIIHLHOTO
npousBocTBa (TexHonorus
3aroTOBUTEIHHO-IIITAMIIOBOYHBIX PaboT)

Texuonorust 9XO u DDO (Texnonorus
ANMEKTPOPHU3UIECKUX METOJIOB 00padOTKH
3aIUTHBIE TOKPHITHS)

=

Teopwusi, pacueT U MPOSKTHPOBAHUE
aBUAIIMOHHBIX JBHUTATEICH U
HEPTreTUYECKHUX YCTAHOBOK

ABTOMAaTH3aIMA TEXHOIOTHYECKUX
nporeccoB (TexHuYecKkne cpeacTra
aBromaruzaruu TI1 JIJTA)

Mertposorus, cTaHIapTH3AIMS 1
cepTuduKanus

3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

OO6m1ast TpyI0EMKOCTh IPAKTUKH COCTaBIIsACT 4 3aueTHHIX(bIe) enunuIi(bl), 144 gaca(oB).

Bcero ¢
Monyab Paznen Jlexuun r?;i‘;;;[:l' Hpafﬁo(:):: CPC E:::;g amaM;HaM"
KYPCOBBIMH

Texnonorndeckass |OCHOBBIHBIE 2 0 0 1 3 144
OCHacTKa MOHSITUS U JIEMEHTHI

MPUCTIOCOOTICHUI

[TpuHIMTIBI 2 2 0 4 8

OazupoBaHUs

[TorpemnocTu 0 2 0 3 5

MPUCTIOCOOTICHUI

3aXUMHbIE 4 12 4 13 | 33

MEXaHU3MBbI U

MPUBOABI

Kopnyca 2 0 0 2 4

MIPUCTIOCOOICHUI

JlenmuTenbHbIC U 2 0 0 2 4

MOBOPOTHBIE

yCTpOMCTBA

[Tpucnocobnenus 2 0 4 8 14

JUTSL TOKQPHBIX

CTaHKOB

®pesepHbie 2 0 0 6 8

MPUCTIOCOOICHHUS

[IpoektupoBanue 2 0 0 1 3

CTa-HOYHBIX

npucnocoOse-Huil.

OCHOBHBIE 3TaNbl U

METOAMKA
Bcero 18 16 8 40 | 82 144
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3.1. Jlekuuun

No Oo6bem
/1 Pa3zgen aucuunanHbI 9acoB Tema JeKkuun
1|1.1.OCHOBBIHBIE TOHATUSI U 2 BBenenue 1 0oCHOBHBIE HOHATHUA U
AJIEMEHTBI TIPUCTIOCOOICHUH onpeneneHus. Knaccuduxarms
MPUCTIOCOOICHHIA. .
2|1.2.IlpuHnumbe! 6a3upoBaHUS 2 basupoBaHue 3aroTOBOK B IPUCTIOCOOICHHH.
[TorpentHoCTh TPUCTIOCOOTCHHI
311.4.3akxuMHEIE MEXaHU3MEI U 2 3a)KMMHEIE MEXaHNU3MEL. BUIBI CHIIOBBIX
MIPUBOIBI npuBoaoB. Knaccuduxarms
MeXaHU3UPOBAHHBIX MTPUBOOB
4|1.4.3a)xuMHBIE MEXAHU3MBI U 2 [THeBMOTMApaBINYE-CKHUE, THIPABINYECKHUE,
MIPUBOIBI ANIEKTPOMEXaHUYECKHE, MATHUTHBIE U
BaKyyM-HbI€ ITPUBOIbI
511.5.Kopmyca 2 Koprmyca mpucnoco0ie-auid,
MPUCTIOCOOICHUI
6|1.6./lenutenbHbie U 2 JlenvtenbHbIE U MOBO-POTHBIE YCTPOMCTBA
MMOBOPOTHBIE YCTPOKCTBA
7|1.7 IlpucniocobneHus s 2 [TpucniocobeHus 111 TOKApHBIX U Hpe3epHBIX
TOKapHBIX CTAaHKOB CTaHKOB
8|1.9.®peszepHbIie 2 [Ipucmno-coOneHus 111 MHOTO-TIEJIEBBIX
MPUCTIOCOOTICHUS CTaHKOB M cTaHkoB ¢ YUITY.
9|1.10.ITpoexTupoBanue 2 [IpoekTupoBaHue CTa-HOYHBIX
CTa-HOYHBIX npucrnocoOie-auii. OCHOBHBIC ATaIbI U
pUCcIocobe-Hui. METOINKA.
OCHOBHBIE 3Tanbl U
METOAMKA
Hroro: 18

3.2. Conep:xanue JeKI Ui

1.1.1. BgeneHue U OCHOBHbIE MOHATHS U onpeneaenns. Knaccupukanus

npucnocodaenunii.. (A3: 2, CPC: 1)

Tun nexkumu: HpopmanonHas JeKus

®opma opranuzanum: Jlexuus

Onucanme: Ilens u 331241 TUCIUIUIMHEL, €€ B3aUMOCBSA3b C IPYTUMHU
IUCHU-TUIMHAMU. PoJb 1 3HaUeHNE TeX-HOJIOTUYECKOM OCHACTKY B
MIPOM3-BOJICTBEHHOM ITIpOLIeCcCe, IEPCIIEK-TUBBI €€ Pa3BUTHSL.
Haznauenue npucnocobienuit. Knaccudukarus nprucnocoOIeHuit mo
HA3HA4YEHHUIO, X MPUMEHEHHIO Ha Pa3IMYHbIX CTaHKaX, CTEIICHH
YHUBEPCAIBHOCTH, BULy IPUBOJA U IPYTHM MIPU3HAKAM.
Knaccudukanus snemenToB npu-crocoodnennii. Haznauenue,
Tpe-00BaHMs U KJlacCU(UKALMS yCTa-HOBOYHBIX SJIEMEHTOB.
I'paduye-ckoe 0TOOpakeHNE YCTAHOBOYHBIX AJIEMEHTOB

1.2.1. ba3upoBaHue 3ar0TOBOK B MPUCIOCOOIEHUM.
IMorpemnocTs npucnocodaennii (A3: 2, CPC: 2)

Tun nexkunu: HpopmanonHas JeKus
®opma opranuzanum: Jlexnus
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Onucanme: ba3upoBaHue 3aroToBOK B MPUCIIOCOOICHUH, TIPABUIIO IIECTH TOUEK.
[TpuMeHeHne paBuIIa MIECTH TOYEK JJISt 3aTOTOBOK PA3IMIHOMN (POPMBI.
[Tpuntune 6a3upoOBaHMSL.

1.4.1. 3axxkumuble MexaHU3Mbl. Buabl cuiioBbix npuBoaoB. Kitaccugukanus
MeXaHU3UPOBAHHBIX NpuBOAOB (A3: 2, CPC: 2)

Tun nexkumu: HpopmanonHas JeKus
®opma opranuzanum: Jlexnus

Onucanme: Ha3znauenue, TpeOboBaHus U Kiac-cupuKanus 3a)KUMHBIX MEXaHU3-MOB.
I'padmyeckoe oToOpaxkeHNe 3aKUMHBIX MEXaHU3MOB
Knaccudukanus MmexaHu3upoBaH-HBIX IpHUBOIOB. HazHaueHue npu-BooB
MPUCTIOCOOICHUH U OCHOB-HBIC TPEOOBAHMSI K HUM.

1.4.3. IIneBMoruapas/nye-cKue, THAPABIMYECKHUE, JIeKTPOMEXaHUYECKHe, MATHUTHbIE
1 BaKyyM-Hble npuBoasbl (A3: 2, CPC: 1)
Tun aexknuu: WHbopMmannoHHas JTeKUus
dopma opranuszanum: Jlexnuus

Omncanne: KoHCTpyKTHBHBIE HCTIOTHEHUS M 001acTh Hanbonee 3pPpeKTuBHOTO
MCTIOJIb30BaHMsl Pa3IMYHbIX IPU-BOAOB. BrIOOp 1 pacuer
MTHEBMa-THYECKOTO NMpuBoAa. [IpuBo/s! mopurHeBsie U quadparMeHHbIe

1.5.1. Kopnyca npucnocoduae-uuii, (A3: 2, CPC: 2)
Tun nexkumu: HpopmanonHas JeKus
®opma opranmzanmu: Jlexknus

Onucanme: Ha3HaueHue KOPITyCOB MPUCTO-COONIEHUH, TpeOOBaHNUs, PEIbSIB-JIIEMbIE
K HUM. KoHCTpyKIIKs, Ma-Teprabl 1 METOJbl U3TOTOBJICHUS! KOPITYCOB.
MeTob1 yCTaHOBKH TIPHUCTIOCOOJICHUI Ha CTaHOK. BecromorarenbHbie
AJIEMEHTBI TTPU-CTIOCOOICHHI.

1.6.1. lenuTtenbHble U NOBO-POTHBIE ycTpoiictBa (A3: 2, CPC: 2)
Tun nexkumu: HpopmanonHas JgeKus
®opma opranmzanmu: Jleknus

Onucanme: Buabl NIOBOPOTHBIX U JENUTENb-HBIX YCTPOCTB. OCHOBHBIE TPeOO-BaHUS
1 00J1IacTh IPUMEHEHUS I0-BOPOTHBIX U JEIUTEIbHBIX YCTPONCTB.

1.7.1. Ilpucnocod/jeHus 1 TOKAPHBIX M (pe3epHbIX cTaHKOB (A3: 2, CPC: 4)
Tun nexkunu: HpopmanonHas JeKus
®opma opranmzanmu: Jlexnus

Onucanme: IIpucnocoOneHus A TOKAPHBIX CTAHKOB (MIATPOHBI, OMPABKH, BTYJIKH).
Bunpl 1 Ha3HAuUEHME IIEHTPOB.

1.9.2. Ilpucno-codneHus AJsi MHOTO-IeJIeBbIX CTAaHKOB U cTankos ¢ UITY. (A3: 2, CPC:
6)
Tun aexknuu: WHbopmannoHHas TeKuus
®opma opranuszanum: Jlexuus

1.10.1. IIpoekTHpOBaHMe CTA-HOYHBIX NPHCNOCO0/1e-HUi. OCHOBHBbIE ITANbI M METOAMKA.
(A3:2,CPC:1)
Tun nexkunu: HpopmanonHas JeKus
®opma opranmzanmu: Jleknus
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Onucanmue:

Ucxonnbpie nanasie. O00cHOBaHUE TPeOyeMOil TOUHOCTH

MPUCTIOCO0-TIEHUH. IKOHOMHUYECKOE 000CHO-BaHUE Pa3paOdOTKH.
[TocnenoBa-TeIbHOCTH TPOCKTUPOBAHUSI IPU-CITOCOOICHUH.

3.3. [IpakTuyecKkue 3aHATUSA

Ne Oo0bem
/o Paznes qucumminmHb 4yacoB HaumeHoBaHUe NPAKTHYECKOT0 3aHATHSA
1 |1.2.ITpunuuns! 6a3upoBaHUs 2 BbazupoBanue u 6a3b1
2|1.3.ITorpemnoctu 2 Pacuer TOUHOCTH CTAaHOYHOTO
pUCIOCcOOIeHUI NPHU-CIIOCOOICHUS
3|1.4.3axuMHBIE MEXaHU3MBI U 2 Pacuer notpebHOTO yCcUIIHs 3aKU-Ma 3aTOTOBKH
MIPUBOJIBI B IIPUCTIOCOOICHUHT
41.4.3a)xuMHbBIE MEXaHU3MBI U 2 Pacyer cTaHOYHBIX MPUCTIOCOOIIE-HHUIM C
MIPUBOJIBI PBIYKHBIMU U BUHTOBBIMU 32KUMaMHU
5|1.4.3axUMHBIE MEXAaHU3MBI U 2 Pacyer cTaHOYHBIX MpUCTIOCOOIIE-HHUM ¢
MIPUBOJIBI HKCLEHTPUKOBBIMHU MPUBO-JAMHU 38KUMHBIX
YCTPOMCTB
6|1.4.3axMMHBIC MEXAaHU3MBI U 2 Pacyer cTaHOYHBIX MPUCTIOCOOIIE-HHUM C
MIPUBOJIBI TUAPOIIACTOBBIMU 32KMM-HBIMU
yCTpOMCTBaAMU
7|1.4.3akMMHBIE MEXAaHU3MBI U 2 Pacyer cTaHOYHBIX MpUCTIOCOOIIE-HHUI C
MIPUBOJIBI TUAPABINYECKUMU TPUBOJA-MU 325KUMHBIX
YCTPOMCTB
8 |1.4.3axMMHBIE MEXaHU3MBI U 2 Pacyer cTaHOYHBIX MpUCTIOCOOIE-HHUI C
MIPUBOJIBI MTHEBMOTUIPABINYECKUMU IPUBOJAMU
3aKMMHBIX YCTPONCTB
Hroro: 16

3.4. Conep:xaHne NPAKTHYECKUX 3aHATHI

1.2.1.

1.3.2.

1.4.1.

1.4.2.

1.4.3.

Ba3upoBanue u 6a3b1 (A3: 2, CPC: 2)
®opma opranuszanun: [Ipakrnueckoe 3ansTue

Pacuer TouHOCTH CTAaHOYHOIO Npu-cnocodenus (A3: 2, CPC: 3)
®opma opranuzanuu: IIpakTruueckoe 3aHsaTHE

Pacuer morpedHOro ycujms 3a:ku-Ma 3aroroBKu B npucnocodaenun (A3: 2, CPC:

1)

®opma opranuzanuu: IIpakTuueckoe 3aHsATHE

Pacuer cTaHOYHBIX HpHCHOCOﬁJIe-HI/Iﬁ C PbIY2KHBIMHM U BUHTOBBIMH 32 KUMaMU

(A3:2,CPC: 1)

®opma opranuzanuu: IIpakTuueckoe 3aHsaTHE

PacueT cTaHOUYHBIX MPHCIOCODO/Ie-HUH € IKCHEHTPUKOBBIMH MPUBO-AaMH
3a’KHMMHBIX ycTpoiictB (A3: 2, CPC: 1)
®opma opranmzanun: IIpakTiueckoe 3aHsTHE
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1.4.4. Pacuyer cTaHOYHBIX NPHCIIOCOO/Ie-HUH C THAPOIVIACTOBBIMH 3aKMM-HBIMH
ycrpoiictBamu (A3: 2, CPC: 1)
®opma opranmsanuu: IIpakrudeckoe 3anarue

1.4.5. Pacuer cTaHOYHBIX NpHCNOCO0/Ie-HUH C THAPABIHYECKHUMH NPUBOIA-MHU
3a’KHMMHBIX ycTpoiictB (A3: 2, CPC: 1)

®opma opranuzanuu: IIpakTuueckoe 3aHsaTHE

1.4.6. Pacuer cTaHOYHBIX NPHCNIOCOO/Ie-HUI C THEBMOTHAPABINYECKUMH NPUBOAAMU
3a’KHMMHBIX ycTpoiictB (A3: 2, CPC: 1)

®opma opranuzanuu: IIpakTuueckoe 3aHsaTHE

3.5. JIaGopaTopHbIe padoThI

Ne O0bem HaumenoBanue HaumenoBanue
n/n Paszpen nucuuniaiuHbl yacoB | JadopaTropHoi padoThI Jaboparopuu
1|1.4.3akuMMHBIE MEXaHU3MBI U 4 Br160p 325KMMHBIX ABTOMAaTHU3UPOBAH
MIPUBOBI YCTPOKICTB HBIE€ CUCTEMBI
npucrnocoOneHui s MPOEKTUPOBAHUS
METaJIOPEKYIIUX
crtankoB. CHJIOBOM pacyeT
MIPUCTIOCOOTICHUI
2|1.7.Ilpucniocobnenus s 4 Br16op cniocoba ABTOMaTH3UPOBaH
TOKapHBIX CTAHKOB 3aKpeIJICHUS JIe-TajleH MIPH |Hble CUCTEMBI
TOYEHHUH IIPOEKTUPOBAHUS
Hroro: 8

3.6.Conep:xanue J1a00paTOPHBIX padoT

1.4.1. BpbI00Op 32)KHUMHBIX YCTPONCTB NPUCIOCOOJCHUH /151 METAIOPEKYIIUX CTAHKOB.
CuuioBoii pacuet npucnocodiaennii (A3: 4, CPC: 4)

®opma opranmsanun: JlaboparopHas pabota

1.7.1. Bsi0op cnoco0a 3akpenJieHus Ae-Tajnei npu ToueHun (A3: 4, CPC: 4)
®opma opranm3anmuu: JlaGopatopHas pabota

3.7. KypcoBbie paboThl M MPOEKTHI M0 IUCIHUIINHE

1.1. IlpoekTHpOBaHMe U pacyeT NMPUCIOCOOTCHUS
Temaruka: [IpoekTrpoBaHue U pacueT MPUCIIOCOONCHHS I CBEPICHUS OTBEPCTHS
[TpoexTHpoBaHue U pacyeT NpUCIOCcOOIeHUs s ppe3epoBaHUs 1asa
[TpoekTHpoBaHue U pacyeT NpUCIOCcoOIeHUs s Ppe3epOBaHUs IIUTUI]
Tpynoemkocts(CPC): 26
Ipukpensiennbie paiian:  Pacuer ruaponneBmonpuBonos 11 Opormropa.pdf, Pacuer
npucnocobi1eHnit Ha TouHoCcTh Opourtopa 11.pdf, Pacuer
YCTaHOBOYHBIX M T/ ycTpOUCTB.pdf

3.8. IIpome:kyTOouHasA aTTECTAIIUSA
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1. Dx3ameH (9 cemectp)

Ipukpensiennbie paiianl:  bunetsl TexHonornueckas ocHactka.pdf, Dx3amen (9
cemectp).pdf

4. MTEPEYEHDb YYEBHO-METOJINYECKOT'O OBECIIEYEHUS
JUISI CAMOCTOSITEJBHO# PABOTHI OBYUYAIOIIMXCS IO
JTUCHMUIIIAHE

1. OcHOBHAs M TONOJIHUTEbHAS JTUTEPATYPA 110 AUCIUIUINHE

2. Pecypchbl nHQOpPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «THTepHeT.
3. Pecypcel HayuHO-TexHUUYECcKOH Onbamorexku MAW.

4. adpopmMalimoHHbIe CTEH B! KadeIphl.

5. ®OH/JI OIEHOYHBIX CPEJACTB JJ151 TPOBEJAEHUS
MPOMEKYTOUYHO ATTECTALIMYA OBYYAIOLIAXCS MO
JTUCHMUIIIAHE

Ornucanue nokaszareyiei, KpUTepuu OLICHUBAHUSI KOMIIETEHIIUI U OMKUCAHKE IIKaJI
OILICHUBAHUS OCYIIECTBISIFOTCSI B COOTBETCTBUH C [lonokeHneM 0 0aibHO-pEHTHHTOBON
CUCTEeMeE OIICHKH pe3yJIbTaToB o0ydeHwus cTyaeHToB no aucuuruiuHe ([Tpukas Ned2 ot 04.04.2014
«O0 yTBepKICHUHU TOJOKECHHS « PEUTHHT TIO TUCIIUTLITHHEY).

J151s o1leHMBaHMSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM
00yJaroIMXCcsl UCTONB3YIOTCS ciieaytonue kKputepun 1o 100-0amipHOM mIkane:

1. dopmynupoBaHHEe MPEACTABICHHON HH(pOpPMALIUU B BHIE TIPOOJIEMBI;
2. Ilpennoxxenne crocoba pemeHust mpooIeMBbl;

3. OGocHoBaHue crioco0a perieHus mpooIeMbl;

4. JleMoHcTpaIus criocoba pernieHus: mpooIeMBbl.

O1ieHUBaHMUE OCYIIECTBIAETCS MO CIEAYIONIEH IIKAJIE:

100-6amipHas mkana Pesynbrar ocBoeHuUs
meHee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTko He BBIpAKEH
71-100 Kputepuii BeipaxeH 4eTKO

Jl1st olleHMBaHUS CUTYaIIMOHHBIX 3aIaHUH MCTIONIB3YETCS CISMYIONas IKasa;

100-6amipHas mkana Pesynbrar ocBoeHuUs

oOyyJaronuiics He MOXXET chopMynupoBaTh MpoodIEMY,
MmeHee 30 IIPEJICTABICHHYIO B 3aJaHUU

oOyyaronuiics GopMynupyeT MOCTaBICHHYIO 3a/1a4y, Y HETO
c(hOpMHPOBAaHBI U30JIUPOBAHHbIC 3HAHUS U YMEHUS, OTHAKO

OTCYTCTBYIOT MHTETPHPOBAaHHBIC TIOHATHS U HABBIKH, B
pe3ynbTare 4yero JOIMyIIeHbl OUTMOKY B PEIICHUH U 3aJJaHHe
31-50 HE BBINOJIHEHO

3aJJaHKE BBINIOJHEHO, 00yYarOMUACs MPUMEHSET 3HAHUS
JUISL PEeLICHHUs TIOCTABICHHON POOIEeMBbI, OJJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIIUH, BCJICJCTBUE YETO
00yJaroNuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALIUU
51-80 CHOCO0O0B pelIeHus 3a/1a4u
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81-100

3aJIaHUE BBIIIOJIHEHO KaK B TEOPETUUYECKOM, TaK U B
NPaKTUYECKOM IUIaHe, 00yYaromuiics J1erko
JEMOHCTPUPYET CBOIO KOMIIETEHTHOCTD 110 JTAHHOMY

BOIIPOCY

CDOHI[BI OLCHOYHBIX CPCACTB, IMO3BOJJIAIOIMKUC OLICHUTL PC3YyJIbTAaThl O6y‘I€HI/ISI, BKJIFOHAIOT B

ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuu.

[lepeyenb KOMIIETEHIMI U 3TANbl KX GOPMHUPOBAHUS MPUBEACHBI B ClIEAYIONIEH TabuIIe:

Jrtansl popMHUPOBAHMA

N Hugp Komnerenuus KOMIIETCHIIUM
1| AIIK-5 CnocoOHOCTE pa3pabaThIBaTh Biramets HaBBIKaMH MTPABUIILHOTO
TEXHOJIOTHIO N3TOTOBIICHUS, BbIOOpa MeTo/1a 00pabOTKH CPECTB
MapIIpyTHBIE ¥ ONEPAIMOHHBIE KAPTHl |TEXHOIOTHYECKOTO OCHAIICHHS,
TEXHOJIOTUYECKUX MPOILIECCOB OTBEYAIOIINX TPEOOBAHUIM I10
W3TOTOBJICHUSI OTJENBHBIX AeTalleil 1 |Ka4eCTBY M TOYHOCTH B YCIOBHAX
y3JI0B J1a KOHKPETHOTO IIPOM3BOJICTBEHHOTO
yJacTka
3HaTh 0COOCHHOCTH ITOCTPOCHHS
TEXHOJIOTHYECKOTO TIpOoIiecca B
3aBHCHMOCTH OT THIIA TIPOU3BOJCTBA
Cemectp - 9
2 |TIKP-10 Croco0eH COCTaBISTh OMACAHUS Biramets MeTomaMu onMcaHus

MIPUHIIMIIOB AEHCTBUS U yCTPOMCTBA
MIPOEKTUPYEMBIX U3JENUN C
WCTIOJIH30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH

MPUHIIMIIOB JEHCTBUS U yCTPOMCTBA
MPOEKTUPYEMBIX U3JIEITHIA OTIMCAHUS
MPUHIIUIIOB JEHCTBUS U yCTPOMCTBA
MIPOEKTUPYEMBIX H3IEITHIA C
WCTIOJIb30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI

3HaTh OCHOBHBIE IPUHIIMIIBI IEHCTBUS
1 YCTPOKCTBA MPOEKTHPYEMBIX
W3MEIUH C UCTIOIb30BaHUEM
COBpEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH

YMeTh OCTaBISATh ONMHCAHUS
MPUHIIUIIOB JEHCTBUS U yCTPOMCTBA
MPOEKTUPYEMBIX U3JIEITHIA OTIMCAHUS
MPUHIIUIIOB JEHCTBUS U yCTPOMCTBA
MIPOEKTUPYEMBIX H3JIEITHIA C
WCTIOJIb30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI

YMeTb pazpabarbiBaTh
KOHCTPYKTHBHBIE 1 KOMITOHOBOYHBIE
cxeMbl CemecTp - 9

Bepcusi: AAAAAAVICXI Kog: 000206294




[1IKP-23

CnocobeH pa3pabaTsiBaTh
TEXHHUYCCKHE 3aJaHus Ha
MIPOCKTUPOBAHNE U U3TOTOBIICHHE
HECTaHIapTHOTO 00OPYIOBAHHS U
TEXHOJOTMYECKOM OCHACTKH,
MIPUHUMATh y4acThe B paboTax Imo
JIOBOZIKE U OCBOCHHIO
TEXHOJIOTHYIECKUX MIPOIIECCOB B XOJE
MTOJITOTOBKHY TIPOU3BOJICTBA HOBOM
MIPOIYKITUH, O0ECIICUNBATD
TEXHUYIECKOE OCHAIEHUE pabounx
MECT, IIPOBEPSITh KAY€CTBO MOHTaXKA H
HaJaJK{ TP UCTIBITAHUSAX U ClIa9€ B
JKCIUTyaTalluio HOBBIX 00pa3iioB

1731 (h070%

Biramets HaBEIKAMU TTPOCKTUPOBAHUS
TEXHOJIOTHYECKOIO OCHAILEHHUS 1
WHCTPYMEHTA

YMeTh pa3pabarbiBaTh TEXHUICCKHE
3a/IaHMsI Ha IPOCKTUPOBAHKE
M3TOTOBJICHUE HECTAHAAPTHOTO
000pyIOBaHUS U TEXHOJIOTHYCCKON
OCHACTKH

VYMeTh BBINOJIHATE 000CHOBAHHBIN
BBIOOP TEXHOJIOTHYECKOTO OCHAIICHIS
paboYnx MECT B XOJI€ TIOATOTOBKH
MIPOM3BOICTBA HOBOM MPOIYKITHH.
Cemectp - 9

1.

Bonpockl kK NPOMeKYTOYHON aTTeCTallMKi
"TexHonoruveckast ocHacTka"

Jk3ameH (9 cemecTp)
IIpukpeniieHHsble ¢ailJibl:

cemectp).pdf

bunets! TexHomornyeckas ocHactka.pdf, Jx3ameH (9
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6. IEPEYEHHb OCHOBHOM U JONOJTHUTEJIBHON YYEBHON
JINTEPATYPBI, HEOBXOJIVMOM JUIsI OCBOEHUSA
NTUCLUIIINHBI

a) Ocnoenas numepamypa:

* 1. B.®. be3ba3brunsblii v Ap. TexHonornueckass OCHaCTKa B aBUaABUTaTeNIECTPOCHUH.
Yuebnoe nocodbue, Pridunck: PTATA. 2007 .- 426 c. (OneKTpOHHBINA BaBpUAHT —
nocryn cepsen kadenpsr TITAJT)

2. Tapabapun O. U., A6s30B A. I1., Ctynko B. b. T 19 [IpoektupoBanue
TEXHOJIOTHUECKONH OCHACTKU B MAIIMHOCTPOCHUHU: YuebHoe nocodue. — 2(e u3f., uctp.
u non. — CII6.: U3natensctBo «Jlanby, 2013. — 304 c.: (O1eKTpOHHBIN BaBpUAHT —
nocryn cepsen kadenpsr TITAJT)

3. B.®. be3bs3prunblii u ap. CraHoyHbIE PUCTIOCOONEHHS I cTaHkoB B UITY B
aBHaJBUTarenecTpoeHuu. M:., Mammunoctpoenue. Peionnck — 1. 2000 .- 147 c. .
(OnexTpoHHBII BaBpHaHT — AocTym cepBen kadeapst TITAJT)

4. Bunokypos, A. E., Paxmankynosa, H. M. Anb00M HanaIoK U CeIIMATBHBIX
MPUCTIOCOOICHUH, TPUMEHSIEMBIX Ha CBEPJIMIIBHBIX ONEPALUAX B
aBHaJBUTaTenecTpoeHnu: yuebnoe mocoodue / A. E. Bunokypos, H. M. PaxmankysoBa;
Ybumck. roc. aBuail. TexH. yH-T. — Yda: YIATY, 2010. — 78 c¢. (DnekrpoHHbIiI
BaBpHAHT — 0CcTyn cepBen kadenapsr TTIAJ)

5. benosépos B.A., Abpamosa H.H. I[IpoektupoBaHme TeXHOIOIMYECKON OCHACTKH:
Yuebnoe nocobue.-Tromens: TromI'HI'Y, 2008.-112 ¢ (OnekTpoHHbII BaBpHAHT —
nocryn cepsen kadenpsr TITAJT)

6. EpmonaeB B.B. Texnonorudeckast ocHacTka. JJabopatopHo—IpakTHueckue padoTbl
U KypcoBoOe MpoekTupoBanue. - M. MU3narenbekuii nentp Axaaemust, 2014, -- 320 c.

7. Kocos H.II., McaeB A.H., Cxuptinaaze A.I. Texnomornueckass OCHaCTKa: BOIIPOCHI U
OTBETHI: YuebHoe nmocobue /i By30B. — M.: MammnocTtpoenue, 2007. 304c.

8. KnerukoB B.B...TexHonoruueckas ocHacTka : Y4uebHoe nocoodue / Buxkrop
Banentunosuu, Anexcannp Hukonaesuu. - M. : U3narensctBo ®OPYM, 2011. - 608 ¢
http://www.znanium.com/catalog.php?bookinfo=213878

10. benosépos B.A., Adpamosa H.H. [IpoektupoBanue TeXHOIOTUYECKOI OCHACTKH:
Vueonoe nocodue.-Tromens: TroM[ HI'Y, 2008.-112 ¢

11. EpmonaeB B.B. Texnomorndeckas ocHactka MmrocTpupoBaHHOE yueOHOE TTOCOOHe -
M. Usnarenbsckuii ieHTp Akanemusir, 201'4, -- 16 ¢
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0) /lononnumensnan tumepamypa:

* 1. Topomkun A.K. [IpucrnocobneHus 1isi METAUIOPEKYITUX CTaHKOB. CIpaBOYHHK.
M.: Mammnoctpoenue, 1990. 384 c.

2. Haceipos HI.I. TexHomoruvyeckast ocHacTka: MeToan4yecKkue yka3aHus K
npaktukymy.— Openoypr: [OY OI'Y, 2003. — 52 c.

3. Cranounsie npucnocobnenus. CnpaBounuk. T2. [Tox penakmueit b. H.
Bapnamkuna. M.: Mamunoctpoenue, 1984.

4. 10. Kparkuii cnpaBounuk Metamucta. [log o6mieit penakmueit [1. H. Oprosa, E. A.
Cxopoxonosa. M.: Mamunoctpoenue, 1987.

5. 11. AnTonrok B.E. KoHcTpykTOopy cTaHOUHBIX pucniocobnenuii. Munck: benapych,
1991.

6. 12. Peun C.A. IIpoekTupoBaHHe TEXHOJIOTHUYECKON OCHACTKH.
Vuebno-Merogudeckoe nmocooue. Jnmenk, 1991.

7. Pacuet morpemHocTH 0a3MpOBaHUS 3aTOTOBOK JIeTallell B CTAaHOYHBIX
MPUCTIOCOOICHUSIX METOANYECKHE YKa3aHUs K MPAKTUUECKUM 3aHSATHAM 110
mucturinHe: « TexHonmornyeckast ocHacTtkay /coct.: E.H. Eropos, C.B. babun. — M.:
MATU, 2014. — 24c.

8. Pacuet nmoTpeOHOrO ycunus 3akxuma 3aroTOBKH B IIPUCIIOCOOICHUH METOJUUECKUE
yKa3aHUA K MPAKTUYECKUM 3aHATUSAM 0 JUCHUILINHE: « TeXHOIOrnYecKas OCHACTKa»
/coct.: E.H. EropoB. — M.: MATU, 2014. — 24c.

9. PacueT cTaHOYHBIX MPUCTIOCOOICHHM € PHIYaKHBIMH U BUHTOBBIMU 32KUMaMU
METOANYECKHE YKa3aHUS K MPAKTUYECKUM 3aHATUSAM MO JTUCIUILINHE:
«Texnonornyeckas ocHactka» /coct.: E.H. Eropos, — M.: MATU, 2014. — 24c.

10. PacyeT cTaHOYHBIX TPUCTIOCOOTICHUH C IKCIICHTPUKOBBIMU MTPUBOIAMH 3 KHUMHBIX
YCTPONCTB METOIMYECKHE YKa3aHUS K MPAKTUYECKUM 3aHATHSIM 10 JUCLUUIUINHE:
«Texnonornyeckas ocHactka» /coct.: E.H. Eropos. — M.: MATH, 2014. — 20 c.

11. PacdeTt cTaHOYHBIX MPUCTIOCOOICHUN C THAPOIUIACTOBBIMU 38)KUMHBIMU
YCTPONCTBAMH METOJUYECKUE YKa3aHHs K MPAKTUYECKUM 3aHATUSAM IO TUCIUILINHE:
«Texnonornyeckas ocHactka» /coct.: E.H. Eropos. — M.: MATU, 2014. — 22c.

12. PacyeT cTaHOYHBIX TPUCTIOCOOICHHH C THAPABIMYESCKUMHU TTPUBOIAMH 32KMMHBIX
YCTPONCTB METOIMYECKHE YKa3aHUS K MPAKTHYECKUM 3aHATHSIM 10 JUCLUUIUINHE:
«Texnonornueckas ocHactka» /coct.: E.H. Eropos. — M.: MATH, 2014. — 22c.

13. PacyeT cTaHOYHBIX TPUCTIOCOOICHHUI C THEBMOTUIPABIMYECCKUMH MMPHUBOTAMH
3aKUMHBIX YCTPOMCTB METOJMUECKUE YKa3aHUSI K MPAKTUYECKUM 3aHATUSAM IO
mucturinHe: « TexHonmornyueckas ocHacTkay /coct.: E.H. Eropos. — M.: MATH, 2014. —
19c.

14. PacyeT TOYHOCTH CTAaHOYHOTO MPUCTIOCOOICHUS METOINYECKIE YKa3aHUs K
MPAKTUYECKUM 3aHATHAIM 10 AUcUUIUINHE: « TexHonoruueckast ocHacTkay /coct.: E.H.
Eropos. — M.: MATU, 2014. — 35c.

15. babun C.B.. XKoxos FO.B. Pacuer nmpucnoco6nenuit Ha Tounocts. M., MATH, 2008
r.- 23c.

16. dypcoB A.A.. babun C.B. [IpoektrpoBanne 1 pacueT yCTaHOBOYHBIX 3aKUMHBIX
MEXaHH3MOB, HaMpaBJISIONINX JIEMEHTOB, ACTUTEIbHBIX YCTPOICTB U KOPITyCcOB, M.,
MATU, 2006 . - 36 c.

17. babun C.B.. XKoxos F0.B. Pacuer 3axumubIx ycrpoiicts. M., MATH, 2008 1. - 12 ¢

9. UepnakoB b.W. Texnonornueckas ocHactka. M.: M3narenbCckuii HEHTP «AKaIEMHUS,
2003.
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7. MIEPEYEHDL PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHOI CETH
«MHTEPHET», HEOBXOJIUMBIX J1J151 OCBOEHUS
JUCHUIIIAHBI

Jlist obecriedeHnst 00pa3oBaTeNLHOTO Mpoliecca Mo TUCIUTUTHHE 00yYaronIMCst
MPEIOCTABISICTCS BOBMOKHOCTh KPYIIIOCYTOUHOTO TUCTAHIIHOHHOTO WHIANBUAYATHHOTO
JOCTYyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CHUCTEMAM K3 JIF000# TOUKH, B KOTOPO UMEeTCs
noctyn K cetu « THTepHeT.

HaumeHnoBaHue pecypca | HNHTEepHET-CCHIIIKA HA pecypce

"ZNANIUM.COM"

HoroBop Ne 4855 56¢/027-1-3200-20 ot 08.12.2020 ¢ http://znanium.com
OO0 "3HAHUYM" C «18»12.2020 . mo «17»12.2021 r

JHoroBop Ne 56¢/027-1-3026-21 ot 22.12.2021 ¢ OO0 https://znanium.com/
"SHAHUYM" C «15»12.2021 . mo «31»12.2022 ¢

Horosop Ne 36¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 . o «31»12.2023 r

00O "NU3nareancTBo Jlanp"

Horosop Ne 027-1-0234-21 ot 18.02.2021 rona ¢ OOO  |e.lanbook.com
"U3narensctBo Jlanp" C «22 » 02.2021r mo « 21»
02.2022r

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne COb 027-0-0400-21 ot 15.09.2021 rona c
000 "9BC Jlanp" C «15 » 09. 2021r. mo « 14» 09.2024

Horosop Ne 027-1-0169-22 ot 07.02.2022 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02. 2022r. o « 21»
02.2023r

Horosop Ne 027-1-0168-22 or 07.02.2022 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2022r. mo « 21» 02.2023

000 "DuexTponnoe W31aTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreyHas cuctema FOPAWIT. DBC http://biblio-online.ru,
"Jlerennapubie KHUTH" https://biblio-

online.ru/catalog/legendary
Joroop Ne 027-1-3191-20 ot 04.12.2020r OOO https://urait.ru/

"DNeKTpOHHOE U3AATEIILCTBO FOPAUT" g CITIO C
«04»12.2020 1. mo «03»12.2021

Joroop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO https://urait.ru/
"Onexrponnoe uznarenbctBa KOPAUT" C «04»12.2020 1.
mo «03»12.2021 r

Joroop Ne 027-1-3034-21 ot 03.12.2021r OOO https://urait.ru/
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2021 1.
mo «03»12.2022 r
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Horosop Ne 150-1-3269-21 ot 10.12.21 OOO
"Onexrponnoe uzaarenbctBo FOPAUT" niis CI1IO

https://urait.ru/

Joroop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2022 1.
no «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OOO "2nexTpoHHOE
n3narenscTBo JOPAUT" noiga CITIO

DJIeKTPOHHAS OMOIMOTEKA

MAHM

OnexTrponHas 6ubnuoreka MAU (cooctBernocts MAN).
JIuuensuonnsiit gorosop Ne 0267-HNY-13 ot
11.12.2013 . ¢ OO0 "ara Dkcmpecc "Ha IpaBo
UCIIOJIb30BaHUs Nporpammsl 111 OBM
ABTOMaTH3MpPOBAaHHAS MHTETPUPOBAHHASI OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pa3mereHus
OnekrponHoi OubaroTexn MAUN)

https://elibrary.mai.ru/MegaPro/We
b

dueKkTpoHHasi Onbamnorexka Koncopunyma apoxkocmMuueckux By3os Poccun

OnexrpoHHas 6ubnmoreka Koncopumyma
a’pOKOCMUYECKUX By30B Poccun.

Comnamenne o co3nanuu Koncopimyma By30B Poccun
"HanwmonanbHbIi 00BETMHEHHBIA a9POKOCMHUYECKUIN
yHuBepcutet” ot 03.09.2012 r. JloroBop 0 ceTeBoM
B3auMonencTsuu ot 15.12.2014 r.

Cornamenue ot «03»09.2012 r. 6eccpouHo

buoaunorexka POOU

bubnuoreka POOU

| http://www.rfbr.ru/rffi/ru/library

Ennnoe okHO 10cTyna Kk o0pa3oBare/ibHbIM pecypcam

Ennnoe okHO JocTyna K 00pa3oBaTelIbHBIM pecypcaM

|http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

|http://p01pred.c0m

000 "PYHOB"

Horosop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO
"PYHDB" C «07»12.2020 r. o «06»12.2028

http://elibrary.ru

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHDB" C «03»12.2021 r. mo «02»12.2039

Jorosop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030

00O "HannonanbHblii nugposoii pecypc "Pykont"

Jorosop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢
OO0OO "HanmonanesHserii mudpoBoit pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

http://text.rucont.ru/

Horosop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO
"Hanwmonanenerit iudpoBoit pecype "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

https://text.rucont.ru/

Horosop Ne 027-1-1467-22 ot 09.06.2022 ¢ OOO
"Hammonanenerit iudpoBoii pecype "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

https://text.rucont.ru/
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oI'BY "PI'B"

JloroBop o npenocrasieHnn qocryna k HarmonaneHoit  |http://H30.pd
anektporHoi 6udbnuoreke (HOB) Nel01/HDb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 . mo «12»
11. 2023

HIT HOUKOH

Cornamenne Ne 715 1C-2011 ot 16.05.2011 o http://archive.neicon.ru
corpynandectse B Koncopimyme HOUKOH C «16»
05.2011 r ¢ aBTOMAaTUYECKUM TTPOJJIEHUEM
Harnmonanpuag noamnucka Ha-2021 r ¢ POOU
T'ocynapctBennoro 3aganust Ne 075-00011-20-00

Web Of Science- https://apps.webotknowledge.com https://apps.webofknowledge.com
Scopus- http://scopus.com http://scopus.com
Elsevier-http://www.sciencedirect.com, http://www.sciencedirect.com,
http://www.elsevierscience.ru/products/science-direct, http://www.elsevierscience.ru/
https://www.elsevier.com/solutions/sciencedirect/content/ |products/science-direct,
journal-collections, https://www.elsevier.com/solutions
https://www.elsevier.com/solutions/sciencedirect/content/ |/
backfile-collections sciencedirect/content/journal-collec
tions,

https://www.elsevier.com/solutions
/sciencedirect/content/backfile-

collections
http://rd.springer.com,
http://www.springerprotocols.com
Maremarudeckas 6aza nanabix zbMATH: http://zbMATH.org
http://zbMATH.org
American Chemical Society (ACS)- https://www.acs.org/content/acs/
https://www.acs.org/content/acs/en.html en.html
American Institute of Physics (AIP)- https://www.scitation.org/

https://www.scitation.org/
American Physical Society- https://journals.aps.org/about |https://journals.aps.org/about

EBSCO Publishing (baza CASC)- http://search.ebscohost.com
http://search.ebscohost.com
Cambridge University Press (CUP)- https://www.cambridge.org/core

https://www.cambridge.org/core
IEL m3narennctBa IEEE (Institute of Electrical and https://ieeexplore.ieee.org
Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC xomnanuu EBSCO- INSPEC

Institute of Physics (IOP) u3marensctsa IOP Publishing- |https://iopscience.iop.org/
https://iopscience.iop.org/

MathSciNet American Mathematical Society- https://www.ams.org/home/page
https://www.ams.org/home/page
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Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

Oxford University Press-
https://academic.oup.com/journals/

ProQuest Dissertations & Theses Global-
https://search.proquest.com/index

ORBIT Intelligence - 6a3a nanapix QUESTEL-
https://www.orbit.com/

SAGE Publication- https://journals.sagepub.com/

Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

Wiley. John Wiley & Sons.-
https://onlinelibrary.wiley.com/

Haunnonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHus

Springer Nature:

1. eBoock Collection: xypHaibl, KHUTH -
https://link.springer.com

2. Konnexiust )KypHasioB 1 6a3bl JaHHBIX Springer
Nature: https://link.springer.com

Begell House Inc.

https://www.dl.begellhouse.com/collections/6764f0021c0
5bd10.html

China Academic Journals |(CD Edition) Electronic
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF
Institute of Electrical and Electronics Engineers:

https://ieeexplore.ieee.org/Xplore/home.jsp;
https://ieeexplore.ieee.org

EBSCO. https://www.search.ebscohost.com/
INSPEC:

1. baza gannbix Academic Search Premier

2. baza mausbpix eBook Academic Collection

3. eBook EngineeringCore Collection

ORBIT Intelligence |— 6a3a nanueix QUESTEL:
https://www.orbit.com/

SAGE https://journals.sagepub.com/
Publication:

Wiley: |https://onlinelibrary.wiley.com/

https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

https://journals.sagepub.com/
https://www.annualreviews.org

WWW.jstor.org
https://onlinelibrary.wiley.com

https://link.springer.com

https://www.dl.begellhouse.com/
collections/
676410021c05bd10.html

https://ar.cnki.net/ ACADREF
https://ieeexplore.ieee.org/Xplore/
home.jsp;

https://ieeexplore.ieee.org
https://www.search.ebscohost.com/

https://www.orbit.com/

https://journals.sagepub.com/

https://onlinelibrary.wiley.com/
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8. METOANYECKUE YKA3ZAHUA IS OBYUYAIOIIUXCA 110
OCBOEHHIO JUCIIUIIJINHbI

D deKkTUBHBIM CITOCOOOM Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH CTYJICHTOB MPHU U3YUECHUHN
JUCLUILTMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa, KOTopasi HalleJieHa Ha MPopadboTKy
CTyJIEHTaMH MaTepHasia MpOoIIeIINX KOHTAKTHBIX 3aHATUH U MOATOTOBKY K MPEICTOSLIIIM
3aHATUSM.

CamocTtosiTenbHast paboTa CTyJ€HTOB IPOBOJIUTCS UMH B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXHO, OZJHAKO, PEKOMEHI0BATh TPYIIIOBOE U3yUCHHE MaTepUaOB,
o0ecreurBaroIee COBMECTHYIO pa0OTy HECKOJIBKUX CTYIEHTOB, YTO MOJIOKHUTEIBHO BIUSET HA
Ka4eCcTBO MPOpadOTKH MPOrpaMMbl Kypca.

B To ke BpeMs BbICOKasl CTENIEHb YCBOEHUS U3y4yaeMOU TUCIUIUINHBI JOCTUTAeTCs pU
MTOCTOSTHHOM paboTe CTYACHTOB HaJl TEKYIIIMM MaTrepuaioM. B 3To# CBs3M jkenaTebHa
npopaboTKa JIEKIIMOHHOTO Marepuaia B JIeHb €0 IPOYTEHUs, UTO ITO3BOJISIET, BO-TIEPBBIX,
OTIepaTUBHO (Ha CJEIyIOIIeH JeKIIMN) CHUMAaTh BOSHUKAIOIINE BOMIPOCHI U, BO-BTOPBIX,
co3/1aBaTh Oarak 3HaHUW MO JUCIUIUIMHE 3300 IO TPOMEXYTOYHON aTTeCTALIHH.

[Ipu MOArOTOBKE K MPAKTUUECKUM 3aHATHUSAM TakKe He0OXoIuMa NpopadoTKa JEKIIMOHHOTO
MaTepuaia. To MO3BOJIUT OCO3HAHO pabOTaTh C MpeAaraéMbIM MaTepHUaioM MPEToAaBaTeIeM
Ha MPaKTUYECKOM 3aHATHUH, a, CIeI0BaTeIbHO, 3aKJIabIBaTh 0a3y METOIMK U MPUEMOB MIPH
pElIeHNN IPAKTUYECKUX 3aj1ay.

[Ipu uzyyennn mMatepuaia HEOOXOIMMO JIeIaTh aKLEHT He Ha 3a3yOpHMBaHUU MaTepHaa, a
Ha TIOHMMaHUue ero (pU3NUecKoil CyTH, YTO Pa3BUBAET MBIIICHUE U TTO3BOJISIET MTOHSTh
METOZ0JOTHIO N3y4aeMOU TUCIUTINHBI.

9. IEPEYUEHb NH®OPMAIINOHHBIX TEXHOJIOFHﬁ,
HNCHOJIB3YEMBIX ITPU OCYHIECTBJIEHUN
OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCIHMIIJIMHE
JlucuuIuinHa OpeMHTHPOBaHA Ha IPUMEHEHNE KOMITBIOTEPHOH TEXHKH, PECypCOB
nH(pOpMaITMOHHO-TEJIEKOMMYHHUKAITMOHHOU ceTh "MHTepHeT", anekTponHoi oubamoreku MAU
JUTsI TIOUCKa, cOopa, XpaHeHus, 00pabOTKH | MpeACTaBICHUS HHDOPMAITHH.

Ilpozpammnoe ooecneuenue, Hnmepnem-pecypcol, 31eKmpoHHble OUOTUOMEYHbIE CUCEMDbL:
Microsoft Windows, Microsoft Office, Kaspersky Security

10. MATEPUAJTBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUIIIAHBI

Aynutopusi 000pya0BaHHAS KOMITBIOTEPOM, BUICONTPOCKTOPOM U SKPAHOM.
KommbroTrepHslii knacc, 00beTMHEHHBIN CEThI0 U UMEIOIINI BBIXOJ B UHTEPHET

1.YHuBepcanbHble CTAHOUHBIE TPUCTIOCOOIEHUS C KOMILIEKTYIOIIUMU dJIEMEHTaMU

2. CnenpanapHOE TOKapHOE MPUCTIOCOOICHHE 1711 00paOOTKH IIMIMHAPUICCKUX TOBEPXHOCTEH
PacmoI0KEHHBIX MOJ] YIVIOM K HUJIHHIPY.

3. CnenuaabHOE TOKApHOE MPHUCTIOCOOJICHHE JIJISl PAaCTaYuBaHUS OTBEPCTHH.

4.1ToBOpOTHBIN KOHAYKTOP ISl CBEPJICHHSI OT-BEPCTHH B AeTasIX chepuueckort Hopmbl

5. ITHeBMaTH4eCKUil TpeX KyJauKOBBIM MaTpoH K cTaHky ¢ UITY.
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Hpnnoxenne 1
K padoueii nporpaMMe JUCHUTIJIHHBI
«TexHoJornaeckas OCHACTKa»

AHHoOTauus padoyeil MporpaMMal

Hucrumnmmnaa "Texnonorndeckas ocHacTKa" aBisercs 4acTeio "biaoka 1 JucuuminHe"
JUCLMIUIMH OATOTOBKHU CTYJEHTOB I10 HallpaBiieHUIo oarotosku 24.03.05 "JIsurarenu
JeTarenabHbIX annaparoB'. JlucuunianHa peanusyercs Ha "MOCKOBCKOIO aBUAIIMOHHOTO
MHCTUTYTA (HAIIMOHAIBHOTO MCCIIEI0OBATEIbCKOTO YHUBEpcuTeTa)" Kadeapoii (kapeapamu) .

JlucuumuinHa HaresieHa Ha ¢popMupoBanue cienyromux komnerenuii: AITK-5, [TKP-10,
ITIKP-23.

ConeprkaHne AMCLUIIIIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C: POEKTUPOBAHUEM
MPUCTIOCOOTICHUH 17151 MEXaHU4eCKO 00padOTKHU AeTasnell aBUallMOHHON TEXHUKH.

[IpenonaBanue AUCHUILTUHBI IPEyCMaTPUBACT CIIEAYIONIIE (HOPMbI OPTaHU3AIH
yuaebHoro nporecca: Jlekmus, [Ipakruueckoe 3anarue, JlaboparopHas pabora.

IIporpaMMo# IUCHUIUIMHBI IPEAYCMOTPEHBI CIEYIOIINE BUJIbI KOHTPOJIS: IPOMEXYTOUHAS
arrectanus B popme Dx3ameH (9 cemectp).

OO01mast TpPyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 4 3a4eTHBIX equHuIl, 144 Jacos.
[TporpaMMoii TUCIUTUTHHBI IPEAYCMOTPEHBI JeKInoHHbIe (18 gacoB), mpaktudeckue (16 gacos),
naboparopHsie (8 yacoB) 3aHATHS U (66 YaCOB) CAMOCTOSITEILHON paOOTHI CTY/ICHTA.
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Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

«TexHoJornaeckas OCHACTKa»

IIpukpensieHHbie Paitabl
Pacuer ycTaHOBOYHBIX M T ycTpoiicTB.pdf

Pacuyer npucnoco0sennii Ha To4UHOCTH_Opomopa_11.pdf
Pacyer ruaponneBmonpuBoaos 11 6pouropa.pdf
Ik3ameH (9 cemectp).pdf

Buiersl TexHooruveckasi ocHacTka.pdf
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PacdeT YCTAHOBOYHLBIX M T/ ycTpoumcrTre.pdf

OEJJEPAJIBHOE ATEHCTBO I10 OBPA30OBAHIIO
locynapcTBeHHOE 00pa3oBaTEIbHOE YUPEKIACHUE
BBICITIETO TTPO(hEeCCHOHATBHOTO 00pa30BaHMS
"MATHU" - POCCUNCKHNM T'OCYJIAPCTBEHHBIN
TEXHOJJOT'MYECKUMA YHUBEPCUTET
um. K.9. IluoakoBckoro

Kadgenpa "TexnoJiorusi npou3BoACTBa aBHAIIMOHHBIX JABUTaTeN€i

MPOEKTUPOBAHUE U PACYET YCTAHOBOYHO-
3AKUMHBIX MEXAHU3MOB,
HATPABJISAIOIINAX DJIEMEHTOB, JEJUTEJIBHBIX
YCTPOMCTB M KOPIIYCOB

Metoandeckre yKazaHHs K IPaKTUIECKUM 3aHSATHIM, KyPCOBOMY U JIU-
IUIOMHOMY NPOEKTUPOBAHUIO /17151 CTYZCHTOB JHEBHOW M BeUepHEH
thopm oOyuenwus o crienmanbHOCcTH 160301
" ABHallMOHHBIE TBUTATEIH U YJHEPT€TUYECKHE YCTAaHOBKU"

Cocrasurenu: Eropos., babun C.B.

MockBa 2011
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IMPOEKTUPOBAHHUE U PACYET YCTAHOBOYHO-
3A’KMMHbBIX MEXAHN3MOB,
HAITPABJAIOIUX 3JIEMEHTOB, AEJIUTEJBbHbIX
YCTPOMCTB Y KOPITYCOB
Meroauyeckue ykazaHus K KypcOBOMY M TUIUIOMHOMY IPOEKTHPOBA-
HUIO [ CTYICHTOB IHEBHOM M BeuepHed GpopM 00ydeHus 1Mo Crenu-
anpHocTH 130200 (160301) "ABHaunOHHBIC IBUTATEIIN U DHEPTrEeTHYE-
CKH€ yCTaHOBKH"

V4eOHO-METOJMIECKOE YKa3aHHe Ui CTYIACHTOB, BBIOIHSIO-
MIMX TPAKTHYECKUE 3aHATHA MO Kypcy «TexHojormueckas OCHACT-
ka». Hacrosiiee METOANYECKOE yKa3aHWE IMMOCBAIIEHO MPOEKTHPO-
BaHHUIO M PAcyueTy YCTaHOBOYHO-32)KMMHBIX MEXaHH3MOB, Halpas-
JIAIOIIUX 3JIEMEHTOB, JECIUTENbHBIX YCTPOUCTB U KOPIIyCOB IIPUCIIO-
COOJICHMIA.

IToco6ue MOKET UCTIOJIb30BATHCS TAK)KE TPH MOATOTOBKE K 9K3a-
MEHY T10 KypCY, IPH KYPCOBOM U TUILIOMHOM MPOCKTHPOBAHHUH.

Penaktop M.A. CokonoBa
IToanucano B meuvats 21.10.11.
®opmat 60x84 1/16
Ven n.oa. 1,2, Yu. usa. . 2.
Tupax 50 3k3.

N3z narensckuii nearp MATHU
109240, MockBa,bepaukoBckas Hao.,14
TupaxkupoBaHo Ha puzorpade
142800,r. Ctynuno, yn. [Ipuctanunonnas, 4
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MamwunocTtpoenue. M. 1971 1.
7. CnpaBounuk Metamnucta. Tom IV. Mammsaoctpoenue M. 1977 r.

8. CmpaBOoYHHK TexHOJOTra-MamuHocTpoutens. Tom 2, MamuHo-
crpoenue M. 1972 r

1. YCTAHOBOYHO-3A)KUMHBIE YCTPOMCTBA
C YIIPYI'UMU 3BEHbSIMU U UX PACYHET

1.1. IlaHroBBIE MATPOHBI U OMPABKH.

Ha puc. 1 a, 6, B ITIOKAa3aHbl OCHOBHBIC BU/IbI LIAHTOBLIX MMAaTPO-
HOB C MEXaHWU3WPOBAHHBIMHU IIPUBOAAMMU. L[HJ'II/IHI[pI/I‘IGCKaH JCTallb
BCTABJISICTCA B OTBECPCTHUC pa3pe3H017I BTYJKH-LTAHTH. HOCJ’IC[IH)DI

“

ZAABSTSSSH
e Lo e
—~ SESSSSSSSSESSSSH
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— SR
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ARG ISR
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e v, —<
=2 - L.
[ h-v;:.v\-ﬁ:s

Puc.1.

Onaronapst OTHOCHTELHOMY TTEPEMEIICHUI0 TI0 KOHYCHOH MOBEPXHOCTH
B HAIPaBIIONIEM KOHYCE CONMKAaeT K LIEHTPY CBOM CEIrMEHTHEIE Jie-
MECTKU, 00Pa30BaHHEIC MPOPE3SIMHA B PAJIMATBHBIX IUIOCKOCTSAX, U TEM
CcaMBIM HEHTPHUPYET M 3aKUMaeT 3aroToBky. Ha puc. 1 r, 1 mokasza-
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HBI pa3)KMMHBIE [TAHTOBBIE OTMPABKU C PYYHBIMH 32)KHMaMH C OJHOIIO-
SICKOBOW W JIBYXIIOSCKOBON pab0OYMMH TIOBEPXHOCTSIMH. B ompaBke
HAIPABJISAIONINN KOHYC BHYTPH I[aHTU OOECIICUMBAET MPH OTHOCHTENb-
HOM OCEBOM IIepEeMEIeHIH YBEIMYCHHE €€ THaMeTpa M 3aKHM 3aro-
TOBKH.

Ha puc. 1 e, x npeacraBieHa cxema AJisi CUJIOBOTO pacyeTa L@aHTo-
BBIX 32)KHMOB.

W3 cninoBoro MHOTOYTOJIBHUKA!

Qucx

n

Wau [t +1g(a + )] (1)

nim

Q.
W = ,
nltge, +tg(e + )]

re: 7 - YUCJIO JIENECTKOB [aHTH;
tgp- KO3PPUIUCHT TPEHUS MEKIY LAHTON M HATIPABJISIO UM
KOHYCOM;
tgp1 - KOXPQUIIMEHT TPEHNST MEXKTy [IAHTON W 3arOTOBKOH; Y4H-
THIBAETCS TOJILKO MPH HAJIMYWHU YIOpa 3arOTOBKH B TO-
pert.
HanucanHoe cunoBoe ypaBHEHHE HE BKIIIOYACT, OJHAKO, YIIPY-
TOCTb JICTIECTKOB IaHTU. YTOOBI y4ecTh YNIPYrocTh, HYy)KHO 3alHCaTh:

Q.. W, g +tg(a ]

rae: Wy - pagnanbHas cuia, nedopMUpYOIIAs JETECTOK aH-
4, [6].

O6srar0 Wy He nipeBbimaet 7 - 10% o1 Wigye.

Laarn HOpMaTM30BaHBI U UX pacyeT CBOIUTCA TOJBKO K OIpEIe-
JIEHUIO CHJI 3aKMMa. YToJa KoHyca naHru 2 o = 30 - 40°. Ilpu meHb-
IMX YIJIax BO3MOXHO 3aKJIMHUBAHME LAHTH. YTOJ HalpaBISIOIIEro
KOHyCa OTIIMYAEeTCs OT yIJia IaHTH Ha 1°, ¢ TeM, 4TOOBI TIOCIie 3aKaTus
3arOTOBKM KOHTAaKT LAHTH C KOHYCOM OblI 0oJjiee MOJHBIM IO BCEH
KOHUYECKOH MOBEPXHOCTH.

1.2. YcTaHOBOYHO-3a;KHMHBIE YCTPOiicTBa ¢ MeMOpPaHHBIMH 3a-
skumamu (puc. 2 u 3)

CTaHOBATCS COOPHO-Pa30OPHBIMU KOHCTPYKIIUSIMH M3 HOPMaJA30-
BaHHBIX JeTaliei W y35oB. IIpW CHATHUH H37Enus C MPOU3BOICTBA
MPUCTIOCOOJICHUS JTOJDKHEI pa30UpaThCs 1 HOPMaIU30BaHHBIC JETaTU
W Y3JIBbl TIOCTYNATh HAa CKJAaA ISl MCIIOJIB30BAaHUS NPH OCHAIICHUH
HOBOT'O U3JE/IHs.

B Hacrosmee BpeMs A IETKUX padOT HAXOAST MPUMEHEHHE
KOpITyca TPHUCTOCOOIeHUH, BHIIIOJHEHHBIE M3 TUIACTMAacC Ha OCHOBE
AMOKCHUIHBIX cMOJI. Takue Kopmyca IMOJIy4YaroT JIMTheM B (DOPMBI C
MOCJIeAYIOIeH BBIIEPKKOW B Teuenne 4 - 12 yacoB s moamMepusa-
A ATIOKCHIHON cMOIBI. JlJIsi MTOBBIMIEHUS! TPOYHOCTH IIJIACTMAacCO-
BBIX KOPITYCOB HCIIOJB3YIOT HATOJHUTENh (CTECKJIOBOJIOKHO WU Me-
TATUYCCKHUIA TTOPOIIOK, METALUIMYECKYI0 CETKY W T. 1.), JoOaBlse-
MBIH K 3MIOKCUIHOM CMOJIE.

K BakHEHWIIUM NMpenMyIIecTBaM TaKWX KOPIYCOB MOYKHO OT-
HECTH: CIIOCOOHOCTHh TacUTh BUOpAIlNU, MEHBIIE W3HAIIMBATHCS TPHU
SKCILTyaTalluv, OHU 3HAYUTCIBHO JICTYC MCTAJIIMYCCKUX KOPITYyCOB, a
apMUPOBAHHBIE HATIOJHUTEIN O0JANal0T MPOYHOCTHIO M yCTOWYHBO-
CTBIO, HE YCTYIAIOIIECH CTAIHHBIM.

JUTEPATYPA

1. ArcepoB M. A. IIpucniocobieHus 11 METAIIOPEKYIINX CTAaHKOB.
Mammunoctpoernue.- M - JI. 1975 r. 2. bonotun X. JI. Kocrpomun ®@.
I1. Cranounslie npucnocobiienus. Mammunoctpoenue. M. 1973 r.

3. BnazueB E. M. u ap. Hopmanu3oBaHHBIE CTAaHOYHBIE MPHCIIOCOO-
nenusi. O6oponrus. 1963 r.

4. T'opowkun A. K. IlpucnocoGnenus 1jisi METaNIOPEKYIIUX CTaH-
koB. CipaBouHHK. MamuHOCTpOoeHue, M., 1971 r.

5. 3aBucisax H. U. CoBpeMeHHBIE PUCTIOCOOIEHUST K METAJUIOPEKY-
muM cTankaM. MammHocTpoenue. M - JI,, 1965 T.

6. KopcakoB B. C. OcCHOBBI KOHCTPYHPOBAaHHS MPHUCIIOCOOICHUI.
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Ha puc. 15 npencraBiensl peKOMeHIyeMbIe CIIOCOOBI IIEHTPUPOBAHUS
Y KPEIUICHHSI KOPIYCOB MPUCIIOCOOJICHUH Ha IIMMUHACISIX CTAHKOB.

B nensx obecmeueHuss MOATOTOBKH NPOU3BOACTBA B IEPUOL
3alycKa HOBBIX M3JEJINN B HAcTOAIIEe BpeMs pa3paboTaHbl HOpMaH
u 'OCTsl Ha netanu KOPIyCOB M UX 3arOTOBKU AJISI CTAHOYHBIX HPU-
criocobnenuii, Harrpumep, AH-1518, 'OCT 12949 - 67, 12954 - 67 u
ap. Mest 3amac HOpMaJIM30BaHHBIX WIM CTaHIAPTHBIX 3arOTOBOK Jie-
TaJell KOPIyCOB Pa3UYHBIX THUIIOPa3MEPOB, MOXKHO MOAOOPaTh He-
00X0IMMBII BapHaHT KOPILyCa IPUCIIOCOOICHHS NI €0 YacTh.

Oco0eHHOCTh COOPHBIX KOPIYCOB M3 HOPMAalW30BAHHBIX Je-
Taleii COCTOWT B TOM, YTO KOPITYC TPUCIIOCOOJICHHUS cOOMpaeTcs u3
F€OMETPUYECKH TPOCTHIX, B3aMMO3aMEHSIEMBIX, HOpPMaJU30BaHHBIX
3JIEMEHTOB, HM3TOTOBJICHHBIX M3 OOBIYHOrO MaTepuana ¢ OOBIYHOM
CTENEHbI0 TOYHOCTH W YHMCTOTHI MOBEpXHOCTeH. Jleranmum Koprmycos
MOTYT M3TOTaBIMBATHCS M3 MAarHMEBOI'0 CIUIaBa BBICOKOIPOYHOTO
yyryHa, Mapku MH, npu 3Tom Bec neraneidl MOXeT ObITh yMEHBIIEH
710 20% myTeM COKpAaIeHHs TOJIIUH CTEHOK. DJIEMEHTBI KOPITyCOB
COCIMHAIOTCS MEXIY CO0O MpHU MOMOIIN OOJTOBBIX, BUHTOBBIX, KJle-
€BBIX COeIUHECHUI.

Oc00EHHOCTBIO KOHCTPYKIIHIA Y3JIOB JUIsi COOPHBIX KOPIYCOB
SBJISIETCS. BO3MOXXHOCTh XPaHEHHS WX B COOpPaHHOM BHUJIEC M MHOTO-
KpaTHOCTh HCII0JIb30BaHMs. [leTann KOpIycoB nmpuMeHstoTcsa 0e3 1o-
paboTKH WK ¢ NOpa0OTKOW, HE MPENSATCTBYIOIIEH HX MOBTOPHOMY
MpUMEHeHHIO0. JINIIp B MCKIIOYHUTENBHBIX CIy4dasx MPH MPOEKTHPO-
BaHHUU 0CO00 CIIOKHBIX IPUCIIOCOOIEHUH MOKET HIMETh MECTO 3HAY H-
TenabHas gopaboTKa.

OneIT NPOEKTUPOBAHMA TIOKa3aj, 4TO JH000€ CBEPIMIBHOE
nin ¢QpesepHoe mnpucrnocobIeHUe sl JeTaneld ¢ radaputamu 10
500x800 MM mMoxkeT ObITh cripoekTupoBano Ha 70 - 90% u3 Hopmanu-
30BaHHBIX jAeTaneil u y31noB (octanbnbie 10 - 30% geraneil octaroTcs
crenuanbHbIMU). Takum 00pa3om, crHenuajIbHbIE MPUCIIOCOOICHUS

32

MemOpaHHBIE TPHUCIIOCOOJICHHUS B OOIIEM MAIIHHOCTPOCHUH
MPUMEHSIOTS BeCbMa MUPOKO. OHU UCTIONB3YIOTCS JIJIS JIETKUX paboT U
UMEIOT JIOBOJILHO BBICOKYIO TOYHOCTH IIGHTpUpOBaHHS. MeMmOpaHHBIC
MIPUCITOCOOJICHUSI OCOOCHHO IIeIeCO00pa3HBl MPH 00pabOTKE TOHKO-
CTCHHBIX BTYJIOK U KOJIEIl OOJNBIIOro guaMeTpa. TOYHOCTh IEHTPUPO-
Banus (3kcuentpucuret) 0.015 - 0.025 mm
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THUIMUYHBIMHA TIPEJICTABUTEISIMH MEMOPaHHBIX 38KUMHBIX YCTPOWCTB
SBIIIOTCS MEMOpPaHO-KyJIauyKOBBIE YCTPOMCTBA, B KOTOPBHIX MeMOpaHa
(1) BbImOosNIHEHA B BWAE TOHKOTO AMCKA C HECKOJBKUMH BBICTYIIAMH -
KyJTaykaMH, paBHOMEPHO pacIpe/ieIeHHBIMHU 110 OKPYXHOCTH (pHc. 2a,
0, B, I). Ecniu k NeHTpy JAMCKa MPUIOKHTh OCEBOE YCHIIHE, KYJIAUuKH
OyZyT CXOAMTBCS K LEHTPY WM PAacCXOAUTHCS B 3aBHCHUMOCTH OT
HAIPABJICHUS YCUJIUS.

Ha puc. 2 npejcraBieHbl OCHOBHBIE THITBI MEMOpPaHHBIX ATPOHOB



u ompaBok. OmpaBKW Ha pHUC. 2a, B - PYYHOTO ACHCTBUS, MaTPOH U
OTpaBKa - puc. 20, T - C CHIOBBIMY NPUBOJIAMH.

3akMM 3arOTOBKH B MEMOPAHHBIX AaTPOHAX MOXKET MPOU3BOAUTh-
sl IO IEHCTBUEM YIIPYTHX CHJI, HO TIPH 3TOM HEOOXOJIUMO MPHUKIIAIbI-
BaTh ycwine IS JieOpMUPOBAHUS MEMOpaHBl TP CHATHU U yCTa-
HOBKE 3aTOTOBKH.

3amaBasch YUCIIOM KYJIAyKOB - 71, MOKHO MOJYYUTh HEOOXOIMMOE
pajranbHOe YCHITUE Ha OJTHOM KyJladKe:

3ax

KM ..
:—’ﬁ+KPy (2)
n-f-

2

I'ne K- kxo3pdunuenr 3amaca 3axumuoi cuisl (K== 1,5 - 1,75);

Mpe3 - MOMEHT pe3aHus;
- paauanbHas CHUJIa Pe3aHMs;
7 - 9ACIIO0 POXKKOB;
f -ko3punmenHT Tpenus;
/[ - nuameTp, Ha KOTOPOM MPOU3BEACH 3KUM (CM. pUC. 2a).

Quex = NWaan+Qy  (3)

rae Qy - cuia, KOTOpyr0 HE00X0ANMO MPHUIOKHUTH JUIS IPEOTOICHUSL
YOPYTrOCTH TUIACTUHEL, [6].

_ 4nDe
Qy= ﬂ ﬂ Ki (4)
2 2a

3nech ¢ - He00XOAUMBIN YroJ mporuda MeMOpaHbl I yCTAaHOBKH 3aro-
TOBKWU;

Eh°®

D - xxecTkocTh TUTaCTHHBI, D=
12‘1— ,uz )

a — pajnyc 3aKperieHusT MEMOpPaHbI (CM. pHC 2a);
K1 - monpaBouHblii KO3 (QULIMEHT HA HanMU4yhe B MeMOpaHE IeH-
TpalbHOTO OTBEpCTUs AuameTpoM. 2c¢. llpu oTcyrcTBun
Ki1=1, npu Hannuyum orBepctus - K= 0,93 - 0,65 - ymensb1a-

a
€TCA C. YMCHBIICHUEM OTHOLICHUA — W C YBCJIMYCHUCM OT-

&\\‘(\\\\\wl\\' \\X\N: 3
)

&

0%

Y

Puc.14.

B nacTosmee Bpems cTanu IPUMEHSATHCS KOPITyca TSXKEIBIX
NEepeIBIKHBIX MPUCIIOCOOICHUI Ha BO3AYIIHON HOTYIIKE.

Ha puc. 141, e, %, 3 MOKa3aHbI pa3INIHbIC TEXHOJIOTHUCCKUE
BapuaHTBl O(GOPMIIEHHS OJHOTO M TOTO K€ KOpIyca: MI/IINTOTO,
e/CBapHOro, 5k/COOPHOTO, 3/KOBAHHOIO (ILITAMIIOBAHHOTO).
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JICHHBIMU OIIOPHBIMU U YCTAHOBOYHBIMHU ITJIaCTUHKaMM.

[Ipn KOHCTpyupOBaHUN KOPITYCOB CIEAYET BCSYECKH H30e-
raTh NIYOOKHX KapMaHOB, TJIE MOXET CKAIUTMBAThCS CTPYXKKa, cMa-
30YHO-OXJIQXKIAr0MIasl JKUIKOCTh, OYUCTKA KOTOPBIX 3arpyaHeHa. C
LENbI0 OOJIETYCHUSI OUUCTKUA KOPIYCOB OT CTPYXKH JOJDKHBI MPEy-
CMaTpPHUBAThCS YIUIBI HAKJIOHA COOTBETCTBYIONIUX IMOBEPXHOCTEH (CM.
puc. 14), BenmuumHa KOTOPHIX IpHHUMAaeTcs B npenenax 40° - 50°,

Jns kpermeHns pUCIIoco0IeHmi Ha cTojie ctanka ¢ T - 00-
pa3HBIMH Ta3aMU B KOPITYCax JOJDKHBI OBITH TIPEIYCMOTPEHBI CIICIIU-
aJbHBIM KPETEKHbIE YIIKW WK Jianku (puc. 14a, 0), a yIsi TOYHOTO
OpPHEHTHPOBAaHUS - cyxapu wmwin mmnoHku (puc. 14B), paccTosHuE
MEKy KOTOPBIM BEIOUPACTCS TIO BO3MOXHOCTH MaKCUMAaTbHBIM.

[Ipu KOHCTPYUPOBAHUH KOPITYCOB HEOOXOIUMO CTPEMHUTHCA K
TOMY, 4TOOBI TP BHITIOJHEHUH TPeOOBAaHUN MPOYHOCTH U KECTKOCTHU
KOpITyca UMEIHU MO0 BO3MOXXHOCTH HaUMEHBIIIHH BEC.

[MIpu pa3paboTke KOPIYCOB KAaHTYEMBIX MPUCIOCOOICHUN
HEOOXOJUMO YYHUTHIBATh, YTO NPHUCIOCOOICHHE IOJDKHO 00JanaTh
JNOCTaTOYHOM JKECTKOCTHIO MPH Pa3IMYHBIX IOJIOKEHHUSIX Ha CTOJIE
CTaHKa, a IEHTP TSHKECTH KOHCTPYKIHMH JOJKEH pacrojiaraTbCs B
npenaenax OMOPHBIX 3JE€MEHTOB Kopiyca. OmopHbIE 3JIeMEHThI KOpITy-
ca (HOXXKM) JOJKHBI OBITh BHITIOJHEHBI B INIAHE TAKUMHU, YTOOBI OHHU
MOTJIM TIepeKpbIBaTh T-00pa3Hbie Ma3bl CTOJIOB CTAHKOB (pHUC. 14T).
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ot 1,25 no 3,0;

a

HOIICHHUS ——
A

Y

u - ko3 dunuent [lyaccona, mis cranu p=0,3;

E --monyns ynpyroctu |l poga marepuana memopanst — 2110
0h/m2,

[To BenuYMHE STOM CUIIBI TIPOBEPAETCS HATIPSHKEHUE B MATEPUAIIE
IUTACTHHBL:
2
_ 3Q, (1 + ,u) a

2 'y, aa) O
0

o

re: fo - pajuyc CONMPUKACaHMs IITOKA U IJIaCTHHBI
(ro =30 - 50 mm).

B cnyuae 3akperuieHHs 3aTOTOBKH 32 CHET YIPYTHUX CHII MEM-
OpaHbl paguanbHas CHJIa 3a)KHMMa Ha OJHOM KyJIauKe paBHAa TOJIBKO

% YaCTH CUJIBI YIIPYTOCTH, T. €.

Wsam = &

MemOpanb! n3rorarimBarotest w3 craeit 6507, 30XT'C wm Y7A, 3aka-
neHHbIX 10 TBepaoct HRC = 40 - 45.

Ha puc. 3 mokaszan cranaaprusoBanubii (TOCT 16157—70)
MEMOpaHHBIN MAaTPOH JUIs 3aKPEIUICHUs 3y0uaThix Kojec npu nummdo-
BaHUM OTBEPCTHH. YCTaHOBKA MPOM3BOAMUTCS MO 3y0UaTOMY BEHILY pPO-
JIMKaM¥, 3aKPEIUICHHBIMH Ha CMEHHBIX Kyjadkax (3) memOpansl (1).
PazxkuM KyJlaukoB OCYHIECTBIISIETCS C IOMOIIbI0 MEXaHHW3UPOBAHHOTO
MPUBOJIa, MOHTUPYEMOI'0 Ha KOHIIC INMUHAEISA. 3ar0TOBKA YIHUPAETCs
TopioM B cMenHbie onopsl (10). ITocie mepeHanaku Ha pacyeTHBIN
JIMaMeTp TOPIICBbIC MMOBEPXHOCTH CMEHHBIX OIOP M 3aXKHUMHYIO II0-
BEPXHOCTh «E» CMEHHBIX KyJa4KOB HUIM(YIOT C MOMOIIBI0 YCTAHOBKH

konbiia (11). CranmapTu3oBaHbl 4 pa3MEpHBIX THIA MATPOHOB

200, 250, 320 u 400 MM 1y ycTaHOBKH 3yO4aThIX Konec @ O 36 - 70,
70 - 110, 110 - 160, 160 - 235.

1.3. YcTaHOBOYHO-32:)KHMHBIE YCTPOICTBA ¢ Tapeab4aTbIMH IPYy-
JKMHAMM



LlenTpupytomue 3a)KUMHBIE TIPHCIIOCOOIEHUS ¢ TapenbyaTbIMU
NpY>XUHAMH 00ECIIeYHBAIOT BHICOKYIO TOYHOCTDH IIEHTPHPOBAHUS, KOTO-
pas cocrasister 0,01 - 0,02 mm. /lnana3zoH yCcTaHOBKH IO OTBEPCTHAM
or ¥ 18 mo @ 200; mo Baixam - oT @ 4 no @ 160

Pue. 3.

TpyaoeMKOCTh M3TOTOBJICHUS IEIUTEIbHBIX YCTPOWUCTB MO-
HIDKAeTCS C YMEHbBIIEHHEM TOYHOCTH 00pa0aThIBAEMBIX JETalleH.

4. KOPITYCbI IPUCIIOCOBJIEHUI

Kopryc B mpucnoco01eHUN UrpaeT BaKHYIO POib: 00bETUH -
€T BCE Y3JIbl U JIETaJIW MPHUCIOCOOICHUS, BOCIPHHUMAET CHUJIbI, BO3-
HUKaiomume npu o0paboTke u 3aKkperieHnH 3aroToBku. Ha koprryce
MOHTHUPYIOTCS BCE OCHOBHBIC Y3JIbl, TO3TOMY KOPIYC SIBISETCS 0a3o-
BOW JIETalbl0 B KOHCTPYKIIMH TpucnocoOneHus. KoHctpyknus kop-
nyca ONpEAeINsIeTCs YUCIOM U PACIOJOKECHHUEM yCTaHOBOYHBIX, 3a-
JKUMHBIX, HATIPABJISIONIUX 3JICMECHTOB U UX OCOOCHHOCTSIMU.

K kopmycaM CTaHOYHBIX TPHUCIOCOOJICHUA TPEIbABISIOTCS
cleayouie TpeOOBaHUs: BbICOKAs )KECTKOCTh, YCTOMYMBOCTD, YA00-
CTBO YCTaHOBKH 00pabaThIBaCeMOM JeTalu, TOCTYIMHOCTh I OCMOTpa
YCTAHOBOYHBIX JJICMEHTOB U OYHCTKH HX OT CTPYXKKH, Kopmyca
IOJDKHBI OBITH TEXHOJIOTMYHBIMH, OHHM JOJDKHEI 00J1agaTh 110 BO3-
MOXHOCTH MajbIM BECOM, OCOOCHHO IS MPHCIOCOOICHUH, epeMe-
IaeMbIX BPYYHYIO B ITpoIiecce 00pabOTKH.

TpeOGoBaHMs MO KECTKOCTH UMEIOT 0co00e 3HAYeHHE TOT[a,
KOTJ[a CHJIBI pe3aHus B Iporecce 00paboTKH pe3Ko MEHSIOTCS 10 Be-
nuunHe. Hanpumep, nmpu ppesepoBaHUM CHIIBI pE3aHUSI UMEIOT YJb-
CHPYIOIIHNI XapakTep, a mpoliecc o0padOTKU COMPOBOXKIACTCS BHO-
parueii. [ToaToMy Juist Takux pabOT KOPIMYCHI JOJIKHBI ObITh 0COOCH-
HO JKECTKHMH.

Kopnychl cTAHOYHBIX MPUCTIOCOOJICHUH MOXKHO KJIacCH(PUIIU-
poOBaTh MO MaTepuaiaM, U3 KOTOPBIX OHHM HM3TOTOBJICHBI: YyT'YHHBIC,
CTalbHbIE, U3 JIETKUX CIIJIABOB, U3 HEMETANTMYSCKUX MaTepuanoB. [1o
METOJIy MOJYUYCHHS KOPITYCOB UX MOXHO pa3JeinTh Ha: JTUTHIC, CBAP-
HbIC U COOpHBIE.

ITo Bugy KOpIyCHl MOTYT OBITH: OTKPBITHIE (CM. pHC. 14), To-
JYOTKPBITBIE U 3aKpBITHIE (CM. pHcC. 7, 8).

IlepBbie nBa BHAa KOPILyCOB SIBJISIFOTCS XapaKTEPHBIMHU IS
MPUCTIOCOONEHUI K TOKapHBIM U (PE3ePHBIM CTaHKaM, & TPETUH BUJI
HanOoJbIIee PacHpPOCTPAaHEHHE MOJYYWUI B NPUCHOCOOJICHHAX IS
CBEPJIMIIBHBIX U PACTOYHBIX CTAHKOB.

JIuTsle KOpITyca BBINONHAIOTCS U3 yyryHa mapku CH-12-28 u
CU-18-36; cBapuble (B OonbIIMHCTBE ciiydaeB) u3 cranu mapku CT3
n 20. Kopmyca noBOpOTHBIX, MEPEABIKHBIX KAHTYEMBIX HMPUCIIOCO0-
JIEHU! MOTYT M3rOTaBIMBATHCA JINTHEM M3 JIETKUX CIUIABOB Ha ajlio-
MHHHEBOH U MarHUEBOW OCHOBE, C apMUPOBAHUEM, CTAJIbHBIMHU 3aKa-
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BTYJIKO# (3a30p S), MPH 3TOM ToOJIOBKA JOJDKHA OBITH BBITOJIHEHA 110
nepsomy knaccy tounoctu A /C, (cm. puc. 136). Tlobimennoii
TOYHOCTH 3a30p S1 TOJDKEH ObITh He Oosee 0,01 MM
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Puc.13.

Kpome nenuTenbHBIX yCTPOWCTB ¢ (UKCATOpPAMH IO OTBEP-
ctusM (cM. puc. 13a, 0, T, 1) OBIBAIOT MEXaHU3MBI ¢ (PUKCATOPAMH I10
ponukam u ma3am (puc. 138, e, K, 3).

B nHacTosimee BpeMsi BO MHOTHX OTPaciiix MallMHOCTPOSHUS
MPUMEHSIOTCS HOPMAIHM30BaHHbBIE JICIUTENBHBIE IPUCITOCOOICHHUS:
CTOJIBI U cToiiKu mo HopMaisim: MH1062 — 1065 - 60; MH2495-2500
- 60.
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Tapenpuaras MpyXUHA MPEACTABIICT COOOW BOTHYTYIO IMIaii-
0y B opMe yCceUeHHOTo KOHYca, TIaJIKYIO K C paJHaIbHBIMH IIPOpe-
3sIMH, PACIOJIOKEHHBIMUA B IIaXMaTHOM mopsiake. [Ipopesu mpunmaror
OOJBIIYIO AMACTUYHOCTH MPYKWHE U YMEHBIIAIOT OCEBbIe YCHUIUs, He-
00X0oauMEBIe TSI 3aKPETUICHUS ACTaH.

Ha puc. 4a npeacraBiieH maTpoH JJIs 3aKUMa 3aroTOBKU TO-
cpeactBoMm BuHTa (5). JlaBiaeHue mepeaacTcs Ha MaKeT TapenbuaThIX
npyxuH (3). Bun tapensuatoil npyKUHBI 10 1 Tocie qedopMaruy moka-
3aH Ha puc. 40, T.
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IIpn cxatum Hapy>XHBII JHaMETp TapesikKh YBEINYMBAETCH,
BHYTpeHHUH yMmeHblnaerca. CriemoBaTenbHO, OJHA M Ta K€ Tapenka
MOXKET paboTaTh W HAa 32)KMM Bajla U Ha pa3kuM I10 OTBepcTho. Ha
puc. 4BHU A TIOKa3aHbl OMNpPAaBKU I 3aKMMa AJIMHHBIX Jneraieit co
CABOCHHBIMU IMaKETAMU MNPYIKUH. HJ’IH PaBHOMCPHOTO paCIpCACIICHUSA
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YCHIIMS 3aKMMa Ha JBa TIaKeTa CIIeAyeT MPUMEHSTh KOHYC C IIapHKaMHu
(puc. 4 n), Wit MpeoXpaHEeHU YCTAHOBOYHON TTOBEPXHOCTH 3arOTOBKU
TapesabyaThie IPYKUHBI IEHCTBYIOT Ha 3aTOTOBKY Yepe3 TOHKOCTCHHYO
nedopMupyemMyro BTYIKY (3).

CunoBoil pacueT HEeHTPUPYIOLIETO yCTPOWCTBA MPOU3BOIUTCS
cleyroImM 00pazoM: 1o Tadmuie [1] BeiOupaercs No Tapenky B 3aBH-
CHUMOCTH OT 3aUMHOro auamerpa d wim D, 3aTeM OTBICKUBAIOTCS CH-
JIOBBIE XapaKTEPUCTUKH TapeiKd, COOTBETCTBYIOIINE BEIOPAHHOMY HO-
Mepy - HauOOIBIINN KPYTSIIIANA MOMEHT, TepeaaBaeMblil TapeIKoi My
r, 1 HEOOXOJMMOE OCEBOC YCHIIME JIJIsl JKECTKOTO HATATa Ha OJHY Ta-
penky Qr. Uncno Tapenok N ompenensieTcs, Kak COOTHOIIEHIE MOMEH-
Ta pe3aHusl K MOMEHTY OJTHOHM TapelsKH, T. €.

_MW?'K (6)
= I, ,

Kpm

n

rre K - koo duuuenr 3anaca, paBusrii 1,25 - 1,75.
Heobxomumoe oceBoe ycuiue IS aeopmaiu BceX Tapeliok:
QI/ICX:n.QT
MaTCpI/IaJ'I JJIs1 U3TOTOBJICHUA INIACTUHYATBIX IMPYXUH - CTAaJIbHad XO-
JIO/IHOKaTaHasi oToxOKeHHas Jienta Mapku 60C2A (I'OCT 2052—68).
Tapenpuaras mpyxuHa TepMUYecKH oOpabaThiBaeTcs ¢ TepMOQUKCa-
rueit koanmdeckoit popmsl 10 TBepaocta HRC = 40 - 45.

1.4. 'maponiacToBble YCTAHOBOYHO-32:KUMHbIE YCTPOiiCTBA.

W3 Bcex THMOB CaMOILEHTPUPYIOIIUX IPUCIIOCOOIEHUH ¢ YIIpY-
TUMH 3BEHBSIMHA THIPOIUIACTOBBIC SIBIISIOTCS CAMBIMHU PacIpOCTPaHEH-
HbIMH. J[OCTOMHCTBO WX TIPEXAE BCETO COCTOUT B TOM, YTO OHHU O0ec-
MIEYNBAIOT CaMy0 BBICOKYIO TOYHOCTH IeHTpupoBanus (0,003 - 0,005)
Y HaJIeXKHBI B padoTe.
3aKUM 3arOTOBKH OCYIIECTBIIACTCS CO3[aHHUEM HATATa MEXIy 3aro-
TOBKOM U COMNPSKEHHOM YCTaHOBOYHOM LIMJIMHIPUYECKON MOBEPXHO-
CTBI0O TOHKOCTeHHOU BTYNKHU ((4) puc. 5a u (9) puc. 56). Brynka ne-
¢dbopmupyeTcs B ynpyroi o0inacTi Mo IeiCTBUEM THAPOCTATHUECKOTO
JaBJICHUs B 3aMKHYTOM KOJIBIIEBOM MOJOCTH, CO34aBa€MOr0 CIIeUalb-
HOU rumporutactMaccoit ((5) puc. 5a). McxomHoe gaBiaeHUE Ha THIAPO-
mIacT nepenaercs miymwkepom ((3)  puc.5 a m 6, mepeMenaeMpIM B
UWIMHAPUYECKUX HAMPABIISIONIUX YCHIMEM PYYHOTO WIIM MEXaHU3H-
POBaHHOI'O IPUBOJIOB.

10

oM 00paboTKH.

Mexny pa3Mmepamu 00OpabaThIBa€MBIX ACTalei W NETUTETb-
HBIX TUCKOB MPUCTIOCOOJIEHUH CYIIECTBYET 3aBUCUMOCTH:

D.py=K*D, (14)
rae: Dyp - InaMeTp miaHmaiobsl IPUCTIOCOOIEHUS, MM;
D, - HapyXHbII 1uaMeTp 00pabaThiBaeMON JETaIH, MM;
K - koadpunueHT nepecuera pasmMepos.
B tabnuue 2 npenctaieHbl 3HaYeHUS KO3PPUITHEHTOB «K».

Tabnuma 2
OO0pabaTbiBaeMbIe Da (vv) K

JIeTaJIH
Menkue 35-55 45-29

55 -95 29-21

95 - 300 21-17
Cpennue 300 - 500 1,7-1,3
Kpynusie 500 - 750 1,15-11

Ha puc. 13 mokasanbl Hambosee pacrnpoCTpaHEHHbIE KOH-
CTPYKIUN ACIUTCIIBHBIX YCTpOﬁCTB, HCIIOJIb3YEMBIX B CTaHOYHBIX
MPUCITOCOOTIEHUSX.

IIoBOpOTHBIE AEIUTENBHBIE YCTPOMCTBA COCTOAT W3 JIHCKA,
YCTaHOBJIGHHOIO Ha MOBOPOTHOH 4acTH mpucrnocoOieHus, u Qpukca-
TOpA.

Hanbonee mpocTeiM YCTPOWCTBOM ABNSAETCA I[IAPUKOBBIN
¢ukcarop (puc. 131), HO OH He o0ecrieunBaeT TOYHOTO JICTICHUS U HE
CIOCO0CH BOCIPUHHUMATh MOMEHT OT cuJl 00paboTku. Dukcatop ¢
BBITSDKHBIM majbieM (puc. 13a) MOXXeT BOCIPUHUMATh MOMEHT OT
CHJI pe3aHusi, HO OH TaK K€ He 00ecreYnBaeT BHICOKOW TOYHOCTH Jie-
JICHUsI M3-3a 3a30pOB B IOJIBUKHOM 4acTu ycTpoiicTBa. Bosburyio
TOYHOCTH AaeT (pukcaTop C KOHMYECKOW roioBkou (puc. 13r). ns
MOBBIIIEHUS] TOYHOCTH [E€JEHUS YMEHBIIAIOT paguajbHbBIE 3a30pbI
MEXIy TOJOBKOHW M BTYJKOW (3a30p S1) u xopmycoMm ¢ukcatopa u
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PHC.iZ.

KonceTpykiuu npucnocoOiieHHi ¢ AeUTeIbHBIMH yCTpPOi-
CTBAMM HMMEIOT JIBA XapaKTEPHbIX KOHCTPYKTUBHBIX 3JIEMEHTA - IO-
JBIDKHBIA JIETUTENbHBIA 3JIEMEHT (JUCK WJIM JTUHEHKa) MpSIMOJINHE -
HOTO TEpeMElICHHs] UM MOBOPOTHBIA (UKcAaTOp, 00eCIeUnBarOINN
(uKcupoBaHNE MOABMKHOTO JIEMEHTA B 33IaHHOM IIOJIOKEHHUH.

[TorpemHocTr AeIUTENBHBIX MEXaHU3MOB B IIOBOPOTHBIX Jl€-
JU TEJNBHBIX MPHUCTOCOOJIEHUSX OKa3bIBAIOT OCHOBHOE BIIMSHHE Ha
TOYHOCTh B3aMMHOTO PACIOJOXKEHHS 00pabaThIBaEMBIX IMOBEPXHO-
CTEH JeTalled MO CPaBHEHMIO C MOTPEMIHOCTIMH, BHOCUMBIMU METO-

26

Jemosi

CBOHCTBO THApOIUIACTa MEpelaBaTh PAaBHOMEPHO aBJICHHE WC-
MOJI3YETCSl HE TOJIBKO B MATPOHAX M ONpaBKax C yHpPyroi 00O0JIO0UKOH,
HO W B MHOTO3BEHHBIX IMPHUCIIOCOOICHHSX, B KOTOPBIX THAPOCTaTHYE-
CKOE JTaBJIEHUE MEePEAACTCA CUCTEME CKOJB3SAIINX IITYHKEPOB.

[upoko mpumeHAOTCS TpU Mapku Tuaporviacta: CM, JIM u .
MATU. Mapku CM u MATHU wucnonp3yroTcs A LHEHTPHPYIOIINX
npucnocoOnennii; IM - nis 3aXuMHBIX. ['mapomiacT mpencTaBisieT
€000 MOIYXKHUAKYIO TUIACTHUECKYIO Maccy, 00Jaarolny0 HeOOIbIIoH
TeKkydecTpio. ['maporact HarpeBaercst no temmeparypsl 120°C u 3a-
nuBaeTcs B HarpeTsld 1o 150°C kopryc, 3aIMBOYHOE OTBEPCTHE TIy-

11



mures (met. (10) Ha puc. 50).
VYcraHOBOYHAsI MOBEPXHOCTH BTYJIKH B 1e(hOPMHUPOBAHHOM COCTO-
STHAX TUTAQyeTcst B pabodyeM MMOI0KEeHIH Ha CTaHKe.

Ha puc. 5 a, 6 mokazaHbl THIPOIIACTOBBIE IATPOHBI U ONIPABKa IS
YCTaHOBKH U 3aKpEIUICHHs 3aTO0TOBKH 110 HAPYKHOW M BHYTPEHHEH 11H-
JUHAPUYECKUM TOBEPXHOCTSIM; Ha pUC. 5 B - TOHKOCTEHHBIE BTYIKU
JUISL ONIPAaBKH U MaTpoHa ¢ 0003HaYEHHEM OCHOBHBIX Pa3MEpOB.

Metoauka pacueTa pa3MepoOB M CHJIOBBIX XapaKTEPUCTHK TOH-

KOCTEHHOMN BTYJIKH:

1. Omnpenensiercst HEOOXOOUMBIE MOMEHT TPEHHUS MPH yCTAaHOBKE
TUIPOIIACTOBOE YCTPONCTBO, IPOTHBOACHCTBYIOIEE ITOBOPOTY 3aro-
TOBKM IIOJl AECHCTBHEM MOMEHTAa PE3aHHS U NPH OTCYTCTBUH OCEBOTO
yIopa, 0CEeBO€ YCHJIUE TPEHUS:

Mszl,SMpes u ro.Tp:1 ,SPpes.x

2. BriOupaercsi HOMUHAIBHBIN TuamMeTp ynpyroi Brynku D, pas-
HBIi HOMUHAJILHOMY AHaMeTpy 0a30BOi MOBEPXHOCTH ACTANH.

3. Omnpenensercs mmrHa L TOHKOCTEHHOW YacTh BTYJIKH (KOH-
CTPYKTHBHOW mo aetanu). AnuHy L pekoMeHIyeTcss MpUHUMATH paB-
HOM uiHE 6a30Boro quametpa win Ha 20 - 30% OoJIblie 3TOM JITMHBIL.

4  Omnpenensercst TONIMHA h CTEHKU BTYJIKHA B 3aBHCUMOCTH OT
muametpa D .1 qmmaet L o Tabnume 1.

TaGnura 1
(DODMVHLI JULA ITOACYCTA TOJIIWHBI CTCHKH
AmHa TOHKOCTEH- ™10 " 50 ppy D=50 - 150 MM
HOH YaCTHu
L>D/2 h=0015D+05 h=0025D
D/2>L>D/4 h=0,010D+0,5 h=0,020D
D/4>L>D/8 h=0,010D+0,25 h=0,015D

5. OHpeJIeJISIeTCH BCJIMYMHA HATATra BTYJIKU IIPH 3a)KUME ACTAIN B
3aBHUCUMOCTH OT H€O6XO,I[I/IMOI‘O MOMCHTA TPCHUA UJIN OCEBOI'0 yCUIINA:

M
T L hQOCh . (8)
500, -D*  10' | D
D\VD DVD

6. U3 cootnomenus h/D ycTanaBiauBaercs, ABISICTCSA U ynpyras
BTYJIKA «JJIMHHOW» WM «KOPOTKON». YCIOBHO «JJMHHYIO» BTYJIKY
XapaKTepU3yIOT 3aBUCUMOCTBIO L > 2]k, a «KOPOTKYI0» - 3aBUCHMOCTBIO
L<2/lx. BennuuHa lx (nnuHa HEMMIHHIPUISCKON MOBEPXHOCTH JAedop-

12

Ha puc. 12 npencrasnen npumep TUIOBOM KOHCTPYKILUH Je-

JTUTENBHON CTOWKH Ha CBEPIWIbHBIC U (PPE3EPHBIC CTAHKH.

25
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CO CIEIAIIUM IPUBOJOM - puc. 10B:

A= Mow (13
|

rze: | - mepeaaToyHoe OTHOUICHHUE ciesiiero npusoa i <1.

Ha puc. 10r npeacraBieHa cxemMa 00beMHOTO KOIMMPOBAIBHO-
ro ¢pesepoBanus. KommpoBanbHOE mNepeMemeHne CTojla OTHOCH-
TEeNbHO (pe3bl MPOUCXOIAT M0 KoopAuHaTe Y MpH 3ajaronieil Kpyro-

BOU mojmade (Vsa;, HO JJISL TOMYYEHHUS 00BEMHOTO Tpoduuist HeoOXo-
MO €Ile MEePUOAUYCCKOE CMEIICHHUE CTOJIa B HAMPABJICHUH OCH X,
T. €. CTPOYCYHAS WM [IAroBas Moaayva - Sy war.

®opmyna (9) mocTpoeHuss 00bEMHOTO KOIUpa JaHa IJisi COOT-
BETCTBYIOLIEr0 ceYeHHUs 3arotoBku X - X puc. 10r.

B kadecTBe MaTepHanoB ISl KOMHMPA ¥ POJIUKOB UCIOIB3YIOT
BBICOKOYTJIEPOAMCTHIE CTAJIM MOJBEpraroIuecs: TepMoodpaboTke 110
tBeproctd HRc = 58 - 62 unu neMeHTHpyeMBIe cTald ¢ TEpMOOOpa-
00TKOH 10 TOM K€ TBEPAOCTH.

3.MEXAHW3MBbI JIEJUTEJbHBIX NEPEMEIIEHUN 1
OUKCALUU B NTIPUCITOCOBJEHUAX

Jlnst obecrieueHus pa3inuHbIX HEOOXOIUMBIX OPUECHTHPOBOUY-
HBIX MOJIOKEHHUI 00pabaThiBaeMO# JeTali OTHOCUTEIBHO PEKYIIETO
WHCTPYMEHTAa B MHOTOMO3HMIIMOHHBIX MPUCIOCOOIECHUAX HUCIOIb3Y-
I0TCSI MEXaHU3MBI ICTUTEIbHBIX MEPEMEICHUN U QUKCAITUH.

[Ipucnocobnennss ¢ MOBOPOTHBIMH JAEIUTEIBHBIMA YCTPOH-
CTBaMH MOJPA3ACISAIOTCS Ha MPUCIIOCOOIEHHS C BEPTUKAIBLHOU OCHIO
BpAII[EHHUS - CTOJIBI U MPUCTIOCOOJICHUS C TOPU30HTAIBHOM OCBIO Bpa-
I[EHUSA - CTOUKHA."

Ha puc. 11 noka3aH nmpuMep THIIOBOTO JACIHUTEIBHOTO CTOJIA C
JNENUTENbHBIM, NUCKOM auameTpoM oT 250 MM no 700 mMm. Takue
CTOJIBI MPUMEHSIOTCS IS JeNeHui npu o0paboTke AeTasneii Ha dpe-
3€pHBIX W CBEPIUIBHBIX cTaHKax. OOpabaTeiBaeMas JeTajlb yCTaHAB-
JINBAETCS U 3aKPEIUISICTCS] HETIOCPEJACTBEHHO Ha CTOJIC WM B TIPHUCIIO-
COOJICHUH, KOTOPOE YCTaHABIMBACTCS M PUKCUPYETCS Ha 3TOM CTOJIE.

HenutenbHblil TUCK CTOJNAa UMEET 24 pPaBHOPACIIOJIOKEHHBIX
rmasa, 4To I103BOJIAET OeauTh Ha 2, 3, 4, 6, 8, 12 u 24 yactu. Iloso-
POTHBIN TUCK CTOJIa rpaaynpoBaH Ha 360° uepes 1°.

24

MHpPOBaHHO# 0€3 3arOTOBKH BTYJKH MOXET OBITh ToJcYuTaHa 1o (op-
MyJIe:

21k=2,6D D .
D

7. OnpenensitoT MaKCUMalbHO-IONYCTUMOE IpHpamieHue (Win
cxKaTue) ynpyrou BTYIKH ADmayx:

a) JUIA «IJTUHHBIX» BTYIIOK
O-
ADmax= ET D;
0) AN KKOPOTKHX» BTYIOK
O-
ADpax= ET D[1- ()],

rzie: or - IpeAes TeKy4eCTH MaTepuaa;
E - monyns ynpyroctu 2-ro poaa.

L
X=0,9 ——; o(X) Oepercs o Tadmmie [1].
\/ﬁ o(X) bep [1]

8. HaxomsT MakCHMaJIbHBIN MTOCAIOYHBIN 3a30D O3
JIJIS ONPaBOK

03=Dmax ger — Dmin sr

JUISL TATPOHOB
83=DmaX BT — Dmin et
9. OmnpenenstoT AOMYyCKaeMbIil IPOYHOCTHIO BTYJIKH 32KUMHOM
HaTsAT (3amac gedopManun) o'
80x=ADmax - 93
HaiieHHblii B 1. 5 HATST M3 YCJIOBUS 00CCIEYCHHS 3a)KHMa Iy 110
ypaBHeHHSIM (8) HE JOJDKEH MPEBBINIATh JAOMYCTUMOTO HATATA Oy.
Ou> Iy, B NPOTHBHOM Clly4ae THAPOILIACTOBOEC CaMOIIEHTPHPYIOIIEe
YCTPOKCTBO HE MOXKET 00CCIICUHTh 3aKUM.
10.  Haxomst mmuny | 30HBI KOHTaKTa AETAIN U BTYIKH:

IJIA «KKOPOTKHUX» BTYJIOK

I «JJIMHHBIX) BTYJIOK

13
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PacuerHas nvMHa KOHTAKTHOU 30HBI HE JIOJDKHA MPEBBINIATH JIJTH-
Hy 0a30BOH TMOBEpXHOCTHU aeTanu. Kpome Toro, mis obecredeHUs
TOYHOTO IICHTPUPOBAHHS U HAJIEHKHOTO KPETUICHUS JeTael, HeoOXo-
aumo cobmronats yenosue a =1/L=0,5 - 0,8, rae a - koadpuuuent
JUTMHBI KOHTAKTA.

11. OmpenenstoT mapamMeTpbl OTHEIBHBIX 3JEMEHTOB YIPYTHX
BTYJOK [1].

Jnst perynupoBaHusi AaBIC€HHS B MOJOCTH, a, CIEAOBATEIbHO, U
JUTSL pETyJIUpPOBaHUs AcQOpMaIlii BTYJIKUA MPH OMPEICICHHOM XOJe
CHJIOBOTO TUTYH)XKEpa CIYKUT IUTYHXKep - KoMrieHcaTtop (8) u BHHT (6)
puc. 50.

2. HAITPABJIAAIOIUE 1 YCTAHOBOYHBIE 3JIEMEHTbBI
JJIA PEXKYIIETIO HHCTPYMEHTA B IIPUCITOCOB-
JEHUAX

2.1. KoHayKTOpHBbIE BTYJIKHU JJIs CBEPJIUJIbHBIX U PACTOYHbBIX NPH-
cnocoo1eHuit

[Ipu oOpaboTke OTBEepCTHIl CBepiiaMH, 3€HKEpaMU WU pa3-
BEpTKaMU Ha CBEPIHMIBHBIX U PACTOYHBIX CTaHKaX, a TakKe IpH pac-
TauMBaHUU OTBEPCTHI OOPINTAHraMH C PE3LAMH HJIM PE3LOBBIMU T'0-
JIOBKaMH, KakK MPaBUIO, MPUMEHSIOTCS HAIMpPaBJISIOMKE KOHIYKTOP-
HBIE BTYJKH, YCTAaHOBJICHHBIE B KOpITyce mpucrmocooneHus. Mcmonsb-
30BaHUE TAKUX BTYJIOK MO3BOJISIET CYIIECTBEHHO YMEHBIIUTh Pa30uB-
Ky OTBEPCTUH, YMEHBIIATh YBOJ U YIPYTHH OTKUM UHCTPYMEHTaMH,
TJIaBHOE, OTIPE/IeNIIeT TOYHOE MOJ0KeHne ocu oTBepcTHs. O0paboTka
OTBEPCTUH C MOMOIIBI0 KOHAYKTOPHBIX BTYJOK TMOBBIIIAET UX TOY-
HocTh Ha 50%. KoHmyKTOpHBIE BTYJIKH MOAPA3ACNAIOTCS Ha MOCTO-
STHHBIE, CMEHHBIC M OBICTPOCMEHHBIE.

IocTosinubie KoHIYKTOpHBIC BTYIKH (OCT 4922), xak mpu-
BHWJIO, TIPUMEHSIOTCS MIPU 00pabOTKEe OTBEPCTHI OJHUM HHCTPYMEH-
TOM - pHC. 6a.

Cmennbie koHnyktopHbie BTysnku (OCT 4923) nokaszaHsl Ha
puc. 66. OHE TPUMEHSIOTCS B MHOTOBTYJIOYHBIX KOHIYKTOpax, 0CO-
OCHHO IIPH HCIIOJIb30BAHMK MHOTOIINUHJCIBHBIX TOJIOBOK, TaKHE
BTYJKH MOTYT JIETKO 3aMEHSATHCS IPU U3HOCE WU MOBPEKJICHHH.
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M - paccTostHEE MEXAY OCsIMU ponuka 1 ppessl (puc. 10a, 0, r);
R xon — paznyc-BeKTOp Komupa Ha (UKCHPOBAHHOM YIJIE€ TIOBOPOTa
0.
Resar - paanyc-BekTop mpoduis TOTOBOM JIeTalnd Ha COOTBETCTBYIO-
meM (GUKCUPOBAHHOM YTJIe TOBOPOTA @;

Dy - nuametp ¢pe3sl (puc. 10a, 0, r);
dp - nnametp ponuka (puc. 10a, 0, T).

HduameTp ponuka B Heisix o0ecnedeHusi TOUHOCTH 00paboTKu
He J0JDKeH ObITh Oonbllie AuamMeTpa WHCTpyMeHTa. Paamyc xe WH-
CTPYMEHTa WJIH PaguyC 3aTOYKH pe3la He JOJDKEH IPEBBIIATh MHU-
HUMAaJIbHOT'O BOTHYTOTO pajanyca 00padaTsiBaeMOro KOHTYpa.

Komnen pagnyca-BekTopa KONHMpa ONUCHIBAET SKBUANCTAHTY K
KOHTYPY JI€TaJu B MOJSPHBIX KOOPANHATAX.

1 KomMpOBaJbHBIX YCTPOHCTB CO CHIEAALUIUM IPUBOJOM
ypaBHEHHE paJuyca-BeKTopa KONHUpa JOJDKHO CcolepkaTh Iepena-
TOYHOE OTHOIIEHHE KOMUPOBAJIBLHOTO YCTPONUCTBA!

AR
R(p xom — R::,Inn + ﬂ 3 (11)
|

min 9 min min ,
rae R, - MuHEManbHEIH paguyc komupa R >R

3ae !

min o
Rwe - MUHUMAJIbHBIX paJnyC 3arOTOBKH;

1
AR, - 'VI3MeHeHne pajuyca - BEKTOpa 3arOTOBKH Ha yIJIe OBO-

min .
3a2 !

pora ¢ ot 3Ha4eHus R

i <1 - mepegaTouHOE OTHOIICHHUE CIIEIAIIETO YCTPOHCTRA.

BOJBIIMHCTBO CHEASIIUX MPUBOJOB HMEIOT TMepeaTOuHOe
OTHOIIIEHHE, paBHOE 1.

Ecnu ¢opma dacoHHOM MOBEPXHOCTH JeTald 3ajJiaHa B MPS-
MOYTOJIbHOI cucTeMe KOOPAMHAT, TO JUJISl MOCTPOCHUS SKBUIUCTAH-
THI KOITUPa HEOOXOAUMO COOIIOIATh YCIOBHE:

0e3 cnensuiero npuBoja - puc. 10B:
AYX Kom — AYX 3ary (12)

AY

XKon

rae - U3MEHEHUE KOOPJUHAT KOMUPa U 3arOTOBKU COOTBET-
AYX3L12
CTBEHHO B HAIPaBJICHUU KOMUPOBAHUS
Ha (PUKCHUPOBAHHOM PACCTOSIHUM 110 ock X OT 0a3bl I10-

CTPOEHMSI KOHTYPOB;
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Jaromiasi mojava 3aroToBku W komupa. [loaToMy npoduib Takxke 3a-
JaeTcs B TIOJIAPHOM cuCTeMe KOOpAMHAT.

Puc.10.

Jns KonmupoBajbHBIX YCTPOMCTB MPSMOTO JEHCTBUS IEepe-
MEHHBIH pagnyc - BEKTOp Komupa Ryon, OMpenensieTcs u3 JIMHEHHOH
pa3MeEpPHOM 1ENH, COOTBETCTBYIOIIEH KOHKPETHOW CXEME KOMUpOBa-
HUSL.

1) puc. 10a, r:
D
Rnp on— Rsar = M + % (9)
2) puc. 106:
D, +d
Rnp KOH:M - L - R(p3ar - Tp (10)

rae L - paccTrosHHEe MEXIy OCSMH BpAIlEHUS 3arOTOBKUA U KOIHPA
(puc. 106);

22

BoicTtpocmennbie koHaykTopHble BTynku (OCT 4924) (cwm.
puc. 6B) UMEIOT CHELUAJbHBIN 3aMOK, C IIOMOIIBIO KOTOPOI'0 BTYJIKa
MOXET OBICTPO 3aMEHATHCS NIPH 00pabOTKE OTBEPCTHS IOCIEIOBA-
TEIbHO HECKOJIBKUMHU HHCTPYMEHTAMH Pa3HOro JuaMeTpa.

CMeHHBIE U 6LICT1T)OCMGHHBIC BTYJIKM YCTaHaBJIUBAIOTCA B IIOCTOSH-
HBIC BTYJIKH, 3alIPpECCOBAHHBIC B KOHAYKTOPHLIC IIJINUTHI.

Kpome cTanmapTHBIX M HOpPMaNIHM30BaHHBIX KOHIYKTOPHBIX
BTYJIOK IIPUMEHSIOTCS CHelHalbHbIe, HEOOXOAMMOCTh B KOTOPBIX BBI-
3BaHa OCOOBIMH yCIOBUSMH 00paboTKu oTBepcTuii. Ha puc. 6r - 3
MpeacTaBlIeHbl TPUMEPBl KOHCTPYKIUI CIENUANbHBIX KOHAYKTOPHBIX
BTyNOK. Tak, sl CBepJCHHs B YrIyOJNCHHSX NeTaled MPUMEHSETCS
yITHHEeHHas BTyJKa (puc. 6T). KonaykTopHas BTynKa, TOKa3aHHas Ha
puc. 61, ucrosb3yercsa IS CBEPJICHHUS OTBEPCTHUH CO CTOPOHBI KpH-
BOJIMHEWHOHN MOBEPXHOCTH. B Tex ciyyasx, Korja HeoOX0IUMO CBep-
JTUTh OJMM3KO PacloOKEHHBIE OTBEPCTHUS OAHO K OPYroMy, IpUMe-
HSIOT COBOCHHBIE KOHAYKTOPHBIC BTYJIKH HJIM BBIIOJHSIOTCS IBa OT-
BEpCTHsI B OJIHOU BTYJIKE (puUC. 6¢€, 6K).

[Ipu pacmonokeHnn ABYyX OTBEPCTHI HACTOIBKO OJIM3KO APYT
K JIpYTY, YTO BO BTYJIKE UX HEBO3MOXXHO BBIIIOJHUTH PSAIOM, MOXKHO
WCIIOJIb30BaTh, CMEMUAIBHYI0 KOHAYKTOPHYIO BTYJIKY C OKCICHTPHUY-
HO pacIoJOKEeHHBIM OTBepcTheM (puc. 63). Brynka duxcupyetcs B
Ka)KJIOM IIOJIOKEHUH CBEPJICHHs IO BhIpe3aM (2) ¢ MOMOIIbIO ITH)-
TOB (1).

KonnykTopHBIE BTYJNKH HM3TrOTaBIMBaIOTCS U3 ctaned Y 10A,
Y12A, 9XC c 3akankoit win (u3 craneit 20 u 20X ¢ meMeHTaIuen u
3akankoit no HR.=60—=65.

CpenHuii JOMyCK HAa WU3HOC KOHIYKTOPHBIX BTYJIOK COCTaBIISI-
er 0,2 - 0,3 MKM.
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Ha tounoCTh 00pabOTKHM U Ha CPOK CIYXkKOBI BIUSIOT TOCATKH
KOHJYKTOPHBIX BTYJIOK. J[J1 CBEpJ M 3€HKEPOB BHYTPEHHUI qUaMeTp
BTYJIOK BBITOJIHAETCS 10 mocanke f7, mis passeprox - mo mocaake h7
cuctembl Bana. CMeHHbIE U OBICTPOCMEHHBIE BTYJKH YCTaHABIUBa-
IOTCSl B TMIOCTOSIHHBIE BTYJIKH 10 mocajake N7, a mocieaHue 3anpecco-
BBIBAIOTCA B KOpIyca WIM KOHAYKTOPHBIE IUIUTHI MO MOCajakaM m?7
wiu J7.
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Puc.9.

KomupoBaiibHOE YCTPOUCTBO CO CICASIIAM MPUBOJAOM TTO3BO-
JISET W3-3a OTCYTCTBHUS KECTKOW CBSI3U CIEMSIIETO 3JEMEHTa C pe-
JKYyIIUM HHCTPYMEHTOM B HAIIPABJICHHHW KONMHUPOBAHUS YCTPAHUTH
0OJbIIIOe JaBJICHHE MyNa Ha KOMUP, CO3/1aBasi PU 3TOM Ha PEXYIIeM
WHCTPYMEHTE YCHUITUE T0J]a4i HEOOXOAUMOMN BEIIMYNHBI.

B Hacrosmee Bpems NpH HAIMYHH COBEPIICHHBIX CIEISIINX
YCTPOMCTB, SIBISIOIIUXCS NPUHAIJIEKHOCTHI0 KONMPOBAIBHBIX Me-
TAUIOPEXKYIIUX CTAHKOB, NPUMEHEHUE KOINHUPOBAIBHBIX YCTPOWUCTB
OpsIMOrO AEHCTBUSL B CEPUMHOM IPOM3BOJACTBE HEOOOCHOBAHHO.
IIpuMeHeHnEe CTaHKOB € MPOTPaMMHBIM YIPaBICHUEM HCKIHOYAET
HE0OXO0JIMMOCTh MPUMEHEHHS KOTUPOBAILHBIX YCTPOHUCTB

OT TOYHOCTH BBINIOJIHEHUSI KOMHUPA 3aBUCUT TOYHOCTH 00pa-
0O0TKM clokHOTO Tpoduiist Ha 3aroToBke. [loctpoenue ¢popMbl pado-
Yell MOBEPXHOCTH KOMHMPA OCYHIECTBISETCS B 3aBHCHMOCTH OT BHJA
CIIEJISIIIETrO DJIEMEHTA, THIIAa KOMUPOBAILHOTO YCTPOWCTBA U CIIOCOOa
3a1aHusA CIIOKHOU IMMOBEPXHOCTHU ACTAIN: B IPAMOYTOJIBHBIX HJIH B
HOJISIPHBIX KOOpIWHATAX.

Ecnu dopma dhacoHHON NMOBEPXHOCTH JETald 3ajaHa B dep-
TeXe B MOJIAPHOM CHCTeMe KOOPAMHAT, TO HeoOX0oJuMa Kpyrosas 3a-
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1) cokpaTUTh CPOKH MOATOTOBKH MPOU3BOJICTBA, YTO OCOOCH-
HO Ba)XHO B YCJIOBHSIX; aBHAIIHOHHBIX 3aBOJIOB C YaCTHIM U3MEHECHUEM
00BEKTOB TIPON3BOJICTBA;

2) CHU3HTH 3aTpaThl Ha MOJATOTOBKY MPOU3BOJCTBA, T. K. CTO-
HMOCTb HaJIaJIKH 3HAYUTEIbHO HUXKE [0 CPABHEHHIO CO CTOMMOCTBHIO
MPOCKTUPOBAHUS U M3TOTOBICHHUSI CIICIUATLHOTO CBEPIMIBHOTO MPHU-
cnocoOJieHus.

Ha puc. 7a npencrasneHa HajlaJka KOHCOJIBHOIO KOHIYKTOpa
IUIsL CBEPJIEHUS TpeX OTBEPCTUH B IWJIMHIAPUYECKOH NeTayd, ycTa-
HaBJIMBae€MOM Ha 2 MPHU3MBI 2 U 5 TepeMeIIaronIuecss OT MOKauYnBaHUs
KOpOMBICIIa 4, C YIIOPOM B IITHIPH | U ¢ yriaoBod (hUKcalMel MThpeM
B JIBICKY.

Ha puc. 76 nana Hanazaka i CBEpJIEHHUS ABYX OTBEPCTUH BO
¢nanme. [erans - QaHen ycTaHaBIUBaeTCs Ha MOJACTaBKY (2) U 1eH-
Tpupyetcst manbsieM (1). YrmoBoe mosiokeHue aetaiu (pUKCUpPYETCs
yrnopami (3), KOTopble MPIKUMaloT (hiaHel K mojactaBke (2).

B OGonpmmHCTBE ciiydaeB (UKCATOPHI YIJIOBOTO MOJIOKEHUS
1es1eco00pa3Ho pacronaraTb Ha OMIOPHOW TUIHTE.

Hanpasnsromue BTyJIKM K pPacTOYHBIM CTaHKaM U IIpUMEp
PacTOYKH 2-X COOCHBIX OTBEPCTHIA MPECTABICHHI Ha puC. 9a, 0, B.

2.2. Konupsl

Komupsr mpumeHstoTCS 151 00paObOTKHU CIOKHBIX ((pacoOHHBIX)
noBepxHocTei. Konup sBseTCs HAMPaBISIONIUM 3JIeMEHTOM, GopMa
pabouell MOBEPXHOCTH KOTOPOT'O, BBHIIOJHEHHAs B COOTBETCTBUH C
3aJaHHON (GopMOi 00pabaThiBaeMOil MOBEPXHOCTH, 3aaeT C MOMO-
IIbI0 KOMUPOBAJBLHOTO YCTPOHCTBA TPACKTOPHUIO JBUKEHUS PEXKYIIe-
T'0 UHCTPYMEHTa OTHOCUTENIBHO 00pabaThiBaeMOii 3ar0TOBKH.

CoBpeMeHHbIE KOMUPHBIE YCTPOICTBA U CTaHKH paboTaroOT Ha
NPUHINIIE CIASASIINX THAPABINYECKUX U 3JIEKTPUUECKUX CUCTEM.

Ecnu xonupoBanbHOE yCTPOHCTBO HE COJEPKHUT CIEASIIETO
NPUBOJA, OHO HA3bIBAETCS, KOMUPOBAIHHBIM yCTPOMCTBOM MPSIMOTO
nerictBusi: OOpabaTeiBaeMast 3aroTOBKa )KECTKO CBsI3aHA C KOIMHPOM B
HaIpaBJICHUH 3aJIaloled TOJICETH; B KOHTAaKT C KOIMUPOM BCTYHaeT
POJIUK, )KECTKO CBSI3aHHBIA B HAIIPAaBJICHUU KOIUPOBAHMS C PEKYIIUM
WHCTpyMEHTOM pa3zmepoMm «M» (puc. 10). HemoctaTtox Taxoro
YCTPOMCTBA COCTOUT B TOM, YTO pabodas MOBEPXHOCTh KOMUpPA MOJ-
BepraeTcsi HEMOCPEICTBEHHOMY JEHCTBUIO yCUINN pe3aHus, nepea-
BaEeMBbIX YEPE3 POJIHK.
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[Ipu cBepneHun OTBEPCTHH B YUYT'YHHBIX U OpPOH30BBIX JAETa-
JNAX W TpU 00pabOTKe BSI3KUX METAJUIOB PACCTOSHHE OT HIKHETO
TOpIla KOHAYKTOPHBIX BTYJOK 10 0oOpabOarpiBaemMoil AeTanu OepyT
paBHbIM 0,3 - 0,5 nnameTpa HHCTPYMEHTA.

IIpu 3eHKEpOBaHUH ITO PACCTOSHHE MOKHO Opath MeHee 0,3d
[IpuMeps! BBIIOJHEHHS MPUCTIOCOOIEHUN KOHAYKTOPOB C HaIpaBiis-
IONTUMU BTYJIKAMH JJAaHBI Ha pUC 7.

Hanpagistomue BTYyJIKH YCTaHAaBIMBAIOT B CTCHKAaX KOpITyca
WIN B KOHAYKTOPHBIX IUIHTaX IEPECTaBHBIX OTHOCUTEIBHO KOpIyca
MPUCIIOCOOTIEHUS.

Ha pwuc. 8a mpencraBieHo NpHUCTIOCOOJCHHE C HAKIAIKOM
KOHJIYKTOPHOU IUTHUTOM, KOTOpas yCTaHABIMBaeTCs Ha oOpabaThiBac-
MYI0 JIeTalb, IEHTPUPYETCS U 3aKPEIUIIeTCs Ha KOPIyce MPUCnocoo-
JIeHUS.

IlepexnagHOW UM KAaHTYEMbId KOHAYKTOP C OTKUJHOU KOH-
IYKTOPHOW TNIMTOHN TTOKa3aHkl Ha puc. 80.

OO6pabarpiBaemasi JeTanb - KpBIIKa yCTaHaBIWBaeTcs Ha
HEeHTpUpYyIomee Koabio (14), yrmoBoe MOJOKEHUE IETATH ONpe]Ieis-
ercs mtudTom (13). 3axxumuol BUHT (8) ¢ raiikoil - pykosaTkoii (9) u
HaKOHEYHHUKOM (4) MOKUMAIOT JeTalh K YCTAHOBOYHOMY 3JIEMEHTY
(14).

[TonBecHast KOHIYKTOpHAs IUIMTA MOKa3aHa Ha puc. 8B. lllu-
pOKOe MpUMEHEHHE Ha CBEPJIMIIBHBIX CTaHKaX HAXOJAT CKalbdaTble
KOHAYKTOPBl C MOJbEMHON KOHAYKTOPHOM IIMTOM, BBIMOJHSIOLIEH
OJTHOBPEMEHHO (YHKIIMIO 32XKUMHOTO 3yieMeHTa. OHU OBIBAIOT JIBYX
THIIOB: KOHCOJBHBIMH (C OJHON KOJOHKOM) MJIM KOHCOJILHOIIOPTAJh-
HbIMH (C IBYMsI KOJIOHKaMHK) (cM. puc. 7). CMEHHBIE JAeTalH MO3BOJISIOT
BEITIONHATh HaJaJKy KOHIYKTOpAa B COOTBETCTBHH C OCOOCHHOCTSIMH
TEXHOJIOTMUYECKOM OTepaliii U KOHCTPYKIIMK 00pabaThiBaeMOi JeTallu.
B 3aBrucumMocTH OT IPUMEHAEMOT0 MEXaHU3Ma TMoJbeMa KOHTyKTOPHOM
TUTATHI ¥ 30KUMa JIETalld CKallb9aThle KOHAYKTOPBI MOTYT OBITh: PYyYHO-
ro ACHCTBUS C PEeYHBIM MEXAHU3MOM, MPY>KUHO-KPUBOILIUIIHBIM, MPY-
KUHO-PBIYAKHBIM, TIPYKUHO-KYJIAYKOBBIMH MEXaHU3MaMH, U MEXaHH-
3MPOBAaHHBIE C THEBMOTIPUBOIAMH.
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Puc.8
Puc.7. Ha puc. 7B npeAcTaBlieH CKaTbYaThlii KOHAYKTOP C MOIHEMOM
KOHIYKTOPHOW IIUTHI W 3aKPEIUIEHHEM 3arOTOBKH C IOMOIIBIO

IMHEBMOIIpUBOJA.
Hcnonp30Banre HalagOK CKalb4aThIX KOHAYKTOPOB C KOM-
IJICKTOM HOPMAJIM30BaHHbBIX CMCHHLIX Y3JIOB U ,I[eTaJICﬁ aacT BO3-

MOXHOCTB:
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IIporokoa nadopaTropHoii padoTnl Ne2

Kypc: «ABTomMaTu3aius TeXHOJOTUYECKUX MTOIIECCOBY

CtyneHrT:
I'pynna:
[IpenonaBarens:
OmnpenesieHne cTaTHYECKOM
XaPaKTEePUCTHKH TEPMONAPHI
Ne te mV

JlaGoparopHasi padora Ne2
N3yuyeHue TepM03J1eKTPUYECKOT0 1aTUYMKA.

Hean padoTh:

. U3ydeHune T€OpETUIECKHX OCHOB TEPMOIIEKTPUIECKUX TEPMOMET-
poB

Il.  Haxoxnenue 3aBucumoctu Tepmo — I/IC oT TemnepaTypsl Topsde-
ro crasi TepMoIapsl (onpezesieHue CTAaTHIeCKAX XapaKTePUCTHK
TEPMOJATUUKA)

I1l.  Omnpenenenuie KPUBOH MEPEXOAHOTO MPOLIECCa TEPMOJATYHKA

IV. Omnpenenenune ko3 duimenTa neperadd u MOCTOSTHHOW COCTaBIIS-
I0ILIEN BpEMEHU TEPMOJATUMKA

Teopernveckue 0CHOBBI
Du3nyecKue 0CHOBbI TEPMOJIEKTPUYECKUX TEPMOMETPOB

JelicTBUEe TEPMOZJIEKTPUUECKUX TEPMOMETPOB OCHOBAaHO Ha CBOICTBE
METAUIOB U CIUIABOB CO37aBaTbh TEPMOIEKTPOJBIKYILYIO CUIIy (TepMo-
3.]1.C.), 3aBHCAIIYI0 OT TEMIIEPATypbl MECTa COeIUHEHUs (CIasi) KOHIIOB JIBYX
Pa3sHOPOAHBIX MPOBOAHUKOB (TEPMO3NIEKTPOAOB), 00Pa3yIOIINX YyBCTBUTEIb-
HBIIl BJIEMEHT TepMOMETpa — TepMonapy. 3Hast 3aKOH H3MEHEHHS TepPMO-3.]1.C.
TepMOIaps! OT TEMIEPATyphl U, ONpeessis 3HaYeHUE TePMO-3.11.C. JIEKTPOU3-
MEpPUTENBHBIM NPUOOPOM, MOKHO HAaWTH MCKOMOE 3HAUE€HHE TeMIIEpaTyphbl B
MecTe U3MEPEHUsL.

TepMmoanieKTpUYecKUii TEPMOMETp, COCTOSILIMM M3 JBYX CIASHHBIX H
M30JIMPOBAHHBIX MO JUIMHE TEPMOIJIEKTPOIOB, 3AIMTHOIO YeXJa U TOJOBKH C
3aXKMMaMH JUIsl TIOAKIIIOYEHUS] COCMHUTENbHON JIMHUY, SIBIISETCS] NEPBUYHBIM
MU3MEPUTENBHBIM NPeoOpa3oBaTeneM.

B xauecTBe BTOPUYHBIX NMPHOOPOB, PabOTAIOIINX C TEPMOIIEKTPUIECKHU-
MH TEPMOMETPaMH, IPUMEHAIOTCA MarHUTORJIEKTPHIECKNE MIJITHBOIBTMETPHI
Y TIOTEHITHOMETPHI.

K uncny mOCTOMHCTB TEPMOIIEKTPUUECKUX TEPMOMETPOB CIIEAYET OTHE-
CTH JOCTAaTOYHO BBICOKYIO CTETIEHb TOYHOCTH, OOJIBILION AUANa30H U3MEPEHHS,
BBICOKYIO 4YBCTBUTEIBHOCTb, HE3HAUYUTENIBbHYI0 MHEPIMOHHOCTH, OTCYTCTBUE
MMOCTOPOHHETO HCTOYHUKA TOKA, JIETKOCTh OCYIIECTBICHHS IUCTAHIIMOHHOMN



nepeaayn MoKa3aHui, BO3MOXKHOCTh IIEHTPATU3AIMA KOHTPOJIS TEMITEPATyph
MyTEM MPUCOCTUHEHUSI HECKOIBKUX TEPMOIIICKTPUIESCKUX TEPMOMETPOB Uepes
MEPEKITI0YaTeNlh K OJJHOMY U3MEPHUTEILHOMY MPHOOPY, BO3MOXKHOCTh aBTOMa-
THYECKOW 3aliCH HM3MEpSIeMOW TEeMIIepaTypbl C TOMOIIBI0 CAMOIHUIIYIIETO
mpubopa.

B OCHOBY M3MepeHHsI TEMIIEpaTyphl C MOMOIIBI TEPMOICKTPHIE-
CKHX TEPMOMETPOB TOJIOKEHBI TEPMOIICKTPUUCCKHE ABICHUS, OTKPBIThIC 3ee-
OexkoMm B 1821 r.

[Ipu coennHeHNH OIWHAKOBO HATPETHIX KOHLIOB JBYX MPOBOJHUKOB
13 Pa3HOPOIHBIX MAaTEPHANIOB, U3 KOTOPHIX B IIEPBOM KOJIMYECTBO CBOOOIHBIX
JJIEKTPOHOB B €IUHHIIE 00beMa OOJbIle, YeM BO BTOPOM, IOCIETHHE OYAyT
i PyHIMpOBaTh U3 TIEPBOTO MPOBOTHMKA BO BTOPOM B OOJIBILEM YHUCIIE, YeM
obpaTtHo. TakuM 00pa3oM, MEpBbI NPOBOAHUK CTAHET 3apsKATHCS IMOJIOKH-
TENBHO, a BTOPOM — oTpunarensHo. O0pa3zyomeecs Mpu 3TOM B MECTE COEIH-
HeHUs (crae) MPOBOJHUKOB 3JIEKTPUUECKOE IMoJIe OyAeT MPOTHBOACHCTBOBATh
aTol muddy3un, B pe3ylbTaTe Yero HACTYIHUT COCTOSIHHE IOJBUKHOTO
paBHOBECHsI, IPU KOTOPOM MEXKAY CBOOOJHBIMU KOHIIAMH YKa3aHHBIX
MIPOBOJIHUKOB TIOSIBUTCS HEKOTOpas Pa3HOCTb IMOTEHUHATIOB (TEpMO-
s.a.c.). C yBenuueHHUEM TeMIepaTypbl MPOBOJAHHUKOB 3HAYCHHE JTOMN
TEpMO-3.71.C. TAK)Ke yBeJInunBaercs. Kpome Toro, TepMo-3.71.C. BO3HUKA-
€T U MEXIy KOHIIaMH OJJHOPOJIHOTO MIPOBOJHHKA, UMEIOLIMMHU Pa3HbIE TEMIIE-
parypsl. B 9TOM citydae 10 HACTYIUIEHUS] COCTOSTHHS TTOJIBUKHOTO PABHOBECHS
MOJIOKUTENIBHO 3apspKaeTcsl 0ojiee HarpeThlii KOHEl] MPOBOJHUKA Kak o0nana-
fonuii OoJbIliel KOHIEHTpalueil CBOOOJHBIX JJIEKTPOHOB IO CPAaBHEHHUIO C
KOHIIOM, MEHee HarpeThiM. Bo3pacTanue pazHOCTH TeMIlepaTyp MEXay KOH-
aMH{ NPOBOAHMKA NPUBOAMT K YBEIMUYEHHIO BO3HHMKAIOLIEH B HEM TEPMO-
3.1.C.

Ecnu B35Th Llenb, COCTaBJICHHYIO M3 JBYX DPa3lIMYHBIX TEPMO3JICK-
TPUYECKH OJTHOPOJIHBIX IO JUTMHE NMPOBOIHWUKOB A u B (Hampumep, Mean u
TUIATHHBI), TO TIPH MOJOTpeBe crmas | B LEMu MOSBUTCS AIIEKTPUYECKUN TOK,
KOTOPBI B OoJiee HarpeToM criae | HampasieH OT IJIaTuHBI B k Menu A, a B
XOJIOJHOM cIiae 2 — OT Meau K riatuHe. [lpu momorpeBe cnas 2 TOK mosrydaer
oOpaTHoe HampaBieHHE. Takue TOKH HA3bIBAIOTCS MePMOIIEKMPULECKUMU.
DNEeKTPOABIKYIIAs CHJa, OOYCIOBIEHHAss HEOAMHAKOBBIMH TeMIIEpaTypamu
MECT COCMHEHUs | U 2, Ha3BIBACTCS MEPMOINCKMPOOSUICYWeli CULOU, a CO-
3[IAIOIIHI ee MPeoOpa3oBaTeNb — MEPMOIIEKMPUUECKUM NEPBUUHbIM Npeodpa-
306amenem Win mepmonapoti. Cnail, MOrpyKaeMblii B U3MEPAEMYIO Cpeny,
Ha3bIBACTCS pabouumM WIHA 20psAYUM CHAEM TepMOIapbl; BTOPOH Crail HOCHUT

4

Moipto Tym6epa T va DHD nogaercs HanpsbkeHne. Bo BHYTpEeHHIOIO 110-
nmocth DHD momeraercst craii ncciaemyeMoit repmonapbl XK 1 Toj10BKa KOH-
TpoapHOTO pTyTHOTO TepMoMeTpa Ha 200°C. Ha koHIax TepMomaps! 3aKpen-
JIICTCSI MUJUTMBOJIBTMETP WJIM KOMIICHCAIMOHHEIH noTeHnuometp [111-63 mns
nzMepenust tepmo — JJIC TepMonapsl. DIEKTpUUECKas CXeMa YCTaHOBKH IIPH-
Jaraercsl.

IMopsinok npoBenennsi padoThI

|. Onpenenenue craTHYECKOl XapaKTEPUCTHKU TepMonaphbl. Bera-
BUTbH B MOJIOCTH AIEKTPOHATPEBATEIHHOTO AIEMEHTA TEPMOMETP U pabounii
KoHew TepMonapsl. He Bkirouast nutanus 3aMKCUPOBaTh HCXOAHYIO TEMIIE-
patypy u Tepmo — D/IC. 3aTtem BKIIOUHTH TyMOJIEp MUTaHUS U HAarpeBasi padbo-
YHi KOHEI| TepMOTaphl PUKCHPOBATh Yepe3 paBHbBIC IPOMEKYTKH BPEMEHH
TEMIIEpaTypy U COOTBETCTBYIOIIYIO i Tepmo — DJIC. Pe3ynbTaThl HcciaenoBa-
HUH 3aHECTH B IPOTOKOJ JabopaTopHOU paboThL. [1o momrydyeHHBIM JaHHBIM

NOCTPOMTSH rpapuk cTaTUdeckoii xapakTepuctuky Tepmonapsl Er = f (1°) u
0
onpezeanTs kodbdunuent nepenaun \U; =tga| —
mV

I1.BeinyTs criait ucciexyemoii repmonapsl 13 DHD 1 oCTyauTh 110
TeMIIepaTypbl OKpyKaromen cpepl. JloBecTr TeMIiepaTypy JIeKTpoHarpeBa-
TeapHOrOo AnemenTa 0 180°C. BBecTu cmaii uccneayemMoi TepMoraps! B II0o-
nocth DHD. HaumnHasi ¢ 5Toro MOMeHTa 4epe3 paBHbBIE TPOMEKYTKH BPEMEHH
¢uxcuposats Tepmo — I/1C no nokazaHuo MIUIUBOIBTMETPaA. OIBIT IPO-
JIOJDKATh 10 TEX I0p, MoKa He npekpaTurcs poct tepmo — DJ{C. PesynbraTs
WU3MEpPEHHH 3aHECTH B MIPOTOKOJI JIAOOpAaTOPHOU padoThl. [To momyyeHHbIM
JIAHHBIM [IOCTPOUTH rpaduK mepexoaHoro npoiecca repmonapsl E; = f(7) u

METOJIOM KacaTeJIbHON ONPEENINTh IOCTOSHHYIO BPEMEHHU
TEpMOIApbI T

KoHTposbHbIE BONIPOCHI:

=

. losicauTe npuHLIMT PabOTHl TEPMOIIEKTPUIECKUX TEPMOMETPOB
. PazpsacHuTh pusmueckyro CymHoCTh BOSHUKHOBeHUS Tepmo — D/C.
3. IlepeuncinTs OCHOBHBIE MaTE€PHAJIbl, HCIOIb3YeMbIe B COBPEMEHHBIX
TepMornapax.
4. TlepednciuTh OCHOBHBIEC JJOCTOMHCTBA M HEJIOCTATKH TEPMOTIap.
. IlepedncuTh OCHOBHBIC UCTOYHUKY MTOTPENIHOCTH BOSHUKAEMBIE B TEP-
Mormapax

N

(62}
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Puc.2. EMKOCTHBIE HABOAKH B IPOBOJIHUKAX TEPMOIIAPHI OT CETEBOTO
MpoBOAA

. Hcnonp30BaTh QUIBTPALIMIO CUTHAIOB /ISl CHIDKEHUS] YPOBHS
BBICOKOYACTOTHBIX TTOMEX.
. [Ipu MHOTOKaHANBHBIX U3MEPUTEIHHBIX CHCTEMax HCIOIB30-

BaTh METOJ BPEMEHHOTO OTKJIIOYEHHS HE HCIONB3YeMBIX B JAHHBI MOMEHT
CPYII KaHAJIOB ISl MPEJOTBPAIICHUSI CYMMHUPOBAHUS UX IIYMOB C CUTHAJIOM
HM3MEPSIeMOr0 KaHaua.

o Hcnone3yiiTe mpoBOJHUKY, HE OTBOJSIINAE TEIUIO OT U3MeEpsie-
MO 30HBI.

MeToabl AUCTAHIIMOHHON IUATHOCTUKYU UCIIPABHOCTH
TepMonap

Haunbonee npocTsl 1 ynoOHBI IpOrpaMMHBIE METObI AUATHOCTUKH, B
OCHOBE KOTOPBIX JIEKHUT IIPOTOKOIMPOBAHUE PE3YNBTATOB U3MEPEHUI TeMIIe-
paTypsl 3a HEKOTOPBIM MEpHOJ BpEMEHH. B 4acTHOCTH, MOCKOJIBKY TeMIIepa-
Typa B JaHHOM TEXHOJOTHMYECKOM ITPOLIECCE MOYKET MEHATHCS ¢ KOHEUHOM
CKOPOCTBI0, J1I000€ MIHOBEHHOE HM3MEHEHME IOKa3aHUH TepMOIApHOrO Tep-
MOMETpA, CKOpee BCETO, ABIAETCS IMPHU3HAKOM OMINOKU MM OTKa3a.

Cpenu anmapaTHBIX METOJOB HAaWOOJbLIEE PacpOCTpaHEHUE MOTY-
YWIM METOJ, 3aKOPAYMUBAHMS TEPMOIAPbl U METOJ MU3MEPEHMSI COIIPOTUBIICHUS
tepmomnapsl. [Ipu 3aKkopodeHHO# TepMoriape H3MEPHUTENBHBIN MTPUOOP JOJHKEH
MOKa3bIBaTh TEMIEPATYpy KIEMMHOTO COCAMHHTETS. JTOT MPOCTOM TECT
II03BOJIIET TPOBEPUTH MPABUIBLHOCTH PAOOTHI KOHTPOJIEPA, U3MEPUTEIHHOTO
YCTpPOMCTBA, YCTPOICTBA KOMIIEHCALIMU XOJIOJHOTO CIasi, HO HE caMOW TepMo-
Mapel.

Jns npoBepku TepMOIapbl MOKHO HCIOJIb30BaTh, HAIIPUMEP, METO
KOHTPOJISI €6 OMUYECKOI0 COMPOTUBJIEHH. B HOpMalIbHOM COCTOSIHUM COIPO-
TUBJIEHUE TIJIABHO MEHSIETCA C TEMIIEPATYpPOH.

Ecnu, nanpumep, B pe3ynpTaTe JIOKAIBHOTO HarpeBa BO3HHUKHET 3a-
MBIKaHHE TEPMOMApBl, TO CONPOTHBIIEHUE PE3KO U3MEHUTCS, YTO, CKOPEE BCE-

ro, YKa3bIBacT Ha OIHI/I6Ky .

Onucanue J1a00paTOPHOI YCTAHOBKU:

Ha nanenu ykperuieH anekTpoHarpeBaTensHbIi anemenT OHD, B ka-
YECTBE KOTOPOTO MCTIONIB3YETCS CTEKIIOBAaHHBINA TPyOUaThit pe3uctop. C mo-
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Ha3BaHUE C80000H020 WU X0400H020.CYMMapHYIO 3JIEKTPOBIDKYIIYIO CHITY
3aMKHYTOM IIETIH U3 TIPOBOAHUKOB A U B, ciam KOTOpo¥ HarpeTsl 10 TeMIepa-
Typ t ¥ to, MOXKHO BBIPA3UTh YPABHCHUEM:

Eas(t,to= eas (t)+ eas (t0),

riae Eas(t,to)- cymmaphas tepmo-3.71.¢c. Tepmonapsr; eAB(t)u eBA(10)
- MOTEHIMAJIbI, BOZHUKAIOIINE B MECTaX COIMPUKOCHOBEHUS MTPOBOTHUKOB. VH-
nekchl pH E 1 e yka3pIBaroT HalpaBlieHue TepMo-3.7.c.: OT A k B mm ot B k
A. IIpu n3MeHeHuu MopsiKa UHIEKCOB,

Halpu
MEHHUTBHCS TAKXKE U 3HAK, T.€.:

MED, Y CHMBOJIA €A, JOJDKEH U3-

Eas(t,to=eas(t)- eas (t0).



Tak KaKk MOTEHLMANBI € CIIAaeB 3aBHCAT OT TEMIEepaTypsl, TO CyMMap-
Has TEpPMO-3.]1.C., Ha0ro1aemMas B IIENH U3 IBYX Pa3HOPOJHBIX MTPOBOJIHUKOB C
pa3HBIMH TEMIIepaTypaMy CliaeB, paBHa Pa3HOCTH (YHKIHHA TeMIepaTtyp t u to:

EAB(t,to)zfl(t) -f2 (to) .

ITopnepxuBas TeMiiepaTypy OJHOIO U3 CIIAEB IIOCTOSHHOM, HAIPHU-
Mep, nosarasi, 4to to = const, T.e. f2(to) = const, momy4um:

Eas(t,to)=f1(t)-const mwin
Eas(t,to)=f(t), rmef(t)=f1(t)-const.

Takum oOpa3oM, eciu Ui JAaHHOW TEPMOTaphl KCIIEPUMEHTAIBHO,
T.e. MyTeM TPaJyHpOBKH, HaiJeHA MOCIECIHSS 3aBHCHMOCTb, TO H3MEpEHHE
HEHM3BECTHOW TEMIEPaTyphl CBOJUTCS K ONPENETICHUIO TEPMO-3.]1.C. TepMOIIa-
peL, koTopast HeBenuka (0,01 — 0,06 MB Ha 1° C), HO Bce ke gocTaTo4Ha A
U3MEPEHUsI TOCPEICTBOM U3MEPHTEIHLHOTO IPHOOpa.

[Ipu BBeeHHMH B LETIb TEPMOIAPHI TPETHETO MPOBOIHUKA, €CIIU KOH-
Bl TOCIICHETO UMEIOT OJMHAKOBEIE TEMIIEPATypPbl, TEPMO-3.11.C. TEPMOIAPHI
HE U3MeHseTCs (TO K€ OTHOCHTCS M K HECKOJIBKUM MpoBogHuKaM). [losTomy
BKJIFOYCHHUE B IETIh TEPMOIIApbl COSTUHUTEIBHBIX MTPOBOIOB, U3MEPHTEIBHBIX
npuOOpPOB M MOATOHOYHBIX CONPOTHBIICHHH HE OTpayKaeTcs Ha TOYHOCTH H3-
MEPEHUS.

YCTpoHCcTBO TEPMOIJIEKTPHYECKUX TEPMOMETPOB

KOHCTpYKTHBHO TEPMODJIEKTPUUECKUN TEPMOMETP TPEACTaBISIET
co0Oil 1B NMPOBOJIOKM W3 Pa3HOPOIHBIX MaTEpHalOB, HArpeBaeMble KOHIIBI
KOTOpBIX CKPYYHMBAIOTCS, @ 3aT€M CBAapHBAIOTCS WM ClanBaloTca ( CMOTpPHU
PHUCYHOK).

J1s 3a1uTBl OT MEXaHWYECKUX MOBPEXKICHUIN 1 BO3JICHCTBUS CPENBI,
TEMIIEpaTypa KOTOPOUN U3MEPSIETCA, IIEKTPOIBI TEPMOIIEKTPUUECKOTO TEPMO-
METpa, apMHUPOBAHHBIE H3OJISAIMEH, TOMENIAIOTCS B CHEHAIBHYIO 3alIUTHYIO
apMatrypy. Y pabo4ux TEpMOIIEKTPUIECKIUX TEPMOMETPOB, IPUMEHIEMBIX JIJIS
M3MEPEHMSI TEMIIEpaTypbl PAa3INYHBIX CPEM, apMaTypa COCTOUT MX 3allUTHON
THIIB3Bl 1, HEMOABMKHOTO 2 WM TEPEIBIKHOTO IITYIEPa C CaTbHUKOBBIM
YIUIOTHEHHEM (Ha PHUCYHKE He TIOKa3aH) W TOJIOBKM 3, COeIWHEHHOW C HEIo-
JBIDKHBIM HITYLIEPOM C MOMOLIBIO TPYOKH 6 MM HEMOCPEACTBEHHO C I'MIIb30H
[IPY TepeIBIKHOM 1ITYyLepe. B ronoBke, cHaOXeHHOW KPBIIKOH 1 TaTpyOKOM
5 ¢ CaTbHUKOBBIM YIJIOTHEHHEM, TOMEIIEHA PO3eTKa 4 M3 N30IAIUOHHOTO Ma-
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Hlymbl 1 moMexu

HOCKOJ’ILKy BBIXOJIHOM CHUTHAII TEpMOIIapbl OUYCHb MaJl, H606XOILI/IMO
MIPUHUMATh CHEUUAIBHBIEC MEPBI IJIA CHIKCHUA YPOBHS HIYMOB (I/I COOTBECT-
CTBCHHO IMOT'PCHIHOCTH I/ISMepeHI/IH). KpaTKO OCTAaHOBHMCSI Ha HauboJiee Bax-
HBIX U3 HUX.

) CoenMHUTENbHBIE MPOBOJHUKHU AJS MOJKIOYEHUS TepMomap
JTIOJDKHBI OBITH M3TOTOBJICHBI M3 MaTepHaioB ¢ kKodddunueHnToM 3eedeka, Mak-
CHUMaJIbHO OJIM3KUM K MaTepranaM TepMONaphl.

) Heo0xomumMo CTpeMHTBCSI K MaKCHMalbHOMY COKpAILlEHHIO
JUITMHBI COEIMHUTENBHBIX MMPOBOJHUKOB MEXIY TEPMOIAPOil U HU(POBBIM H3-
MEpUTENbHBIM YCTPOHCTBOM. B ciydae OonpIIoro ynameHus TepMomapbl OT
KOHTpoJIJiepa CieayeT HCIOJb30BaTh pPAacIiojlaraéMble B HEMOCPEICTBEHHON
OIM30CTH OT TepMoNap ClelralbHbIe MOAYIH HOPMaM3aluid CUTHAJIOB, Mpe-
Bpamatontie TepMol/IC B TokOBHIA curHan (Hanmpumep, 4-20 MA) wim Herno-
cpencTBeHHO B mu(poBoi orcueT. Kpome Toro, aTv MomyiM, Kak HpaBHIIO,
00ecreurBaloT TaTbBAaHUYECKYIO Pa3Bs3Ky CUTHAJIOB M COJEPXkKAT yCTpoiicTBa
KOMIIEHCAllUd XOJOAHOro cmas. JlomomHUTeNnbHBIE 3aTpaThl OKYHAroTCS
Ha/Ie)KHOCTBIO, TOYHOCTBIO U CTAOMIIBHOCTBIO PA0OTHI CHCTEMBI.

) Kax MoXxHO mmpe ucIonb30BaTh 3KpaHUPOBAaHUE TEpMOIap U
COCJIMHUTENLHBIX TPOBOJHUKOB (pHC. 2) I O0pPHOBI ¢ TOMEXaMH OOIIETo BU-
J1a, 0cOOEHHO €CJIM MPOBOAHUKHU MPOXOAAT PAAOM C MCTOYHMKAMHU HABOJIOK U
MOMEX, a TaKXkKe NMPH U3MEPEHHSX B 3JIEKTPOIIPOBOASAIINX Cpeax.

FacnpegenexHas eMKOCTh

PacnpesengrHoe T -
CONPOTURIEHME
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CpefCcTBO
M3IMepeHKMA



OcHOBHbIE HCTOYHHKH MOTPELIHOCTH NPH U3MEPEeHHH
TeMIepaTyphbl ¢ IOMOLIbIO TEPMONIAp

Cpenu MCTOYHHMKOB ITOTPEIIHOCTEN MOXHO BBIICIUTH KaK SIBICHHUS,
cnennpUIHbIe TOIBKO AJIsl TepMOnap, Tak u ooume (IIyMbl U TIOMEXH), Xapak-
TEpHBIE IS JTIOOBIX U3MEPHUTENBHBIX CHCTEM. PaccMOTpUM KpaTKO 3TH sBJe-
HUS 1 METOJIbl UX HEUTpaIu3aluy.

I1;10X0# KOHTAKT B MeCTe CNasi U pacKaJn0poBKa

st coenHeHus! pa3HOPOJHBIX METAJUIOB MEXKIY COOOH yalle BCero
MPUMEHAIOTCA Maiika mpunoeM u cBapka. [Ipu Temneparypax, OJIM3KHX K TOY-
K€ IJIaBJICHUS TPUIOsI, BO3MOKHO HapylIeHHE KOHTAaKTa U JIaXe pa3pbiB Tep-
MoTapsl (3Ty CUTYaIlMI0 MOKHO BBISIBUTB 110 H3MEHEHHUIO XapaKTEPUCTUK Tep-
Momapsl). TepMomnapbl, COeIMHEHHBIE C TIOMOLIBIO CBAapKH, BBIIEPKHUBAIOT 00-
Jiee BBICOKHME TeMIepaTyphl, OJHAKO IMpPHU CBapKe CTPYKTypa U XUMHUECKHUH
COCTaB MPOBOJHUKOB MOTYT JETrPagUpOBaTh, YTO NPUBOJUT K BOSHUKHOBEHHUIO
MIOTPEUIHOCTEH.

PackannOpoBka Tepmomnapsl (BOSHUKHOBEHHE HECOOTBETCTBHUS pado-
Yell XapaKTePUCTHKH TepMOMNaphbl KATHOPOBOYHOMY MOJIMHOMY) TaKKe MOXKET
SBJISITBCS PE3YJBTATOM XHMHUYECKOI0 M3MEHEHHUS] Marepuayia TEPMOAIIEKTPO-
JIOB TIOJ] ICHCTBHEM BBICOKHX TeMIiepaTyp. UTOoObl yMEHBIIUTH TaKUE MOTPel-
HOCTH, MOYKHO TIPUOETHYTh K TIOBTOPHOM KaTMOPOBKE MIIH 3aMEHE TEPMOMapHI.

HIyHTHpOBaHHE TePMONAPHI ¥ FAIbBAHHYECKUH dPPeKT

[Ipu BbICOKMX TeMmmepaTypax 3JIEKTPHUYECKOE CONPOTUBIIEHUE MaTe-
pHAaJOB HM3OJSILHMOHHBIX OO0OJIOUEK TEPMORJIEKTPOIOB CHIDKAETCS M MOXKET
CTaTb MEHBIIC OMHUYECKOT'O COIIPOTUBIICHUSA Rs caMUX JJICKTPOOOB. DTO 3KBU-
BaJICHTHO BKJIIOUEHHIO B LIENb TEPMOIAPHI IIYHTUPYIOLIETO pe3ucTopa u oopa-
30BaHUIO0 HOBOTO IMAapa3sUTHOTO CIas, UMEIOIIETO TeEMIIEPaTypy OTJINYHYIO OT
HU3MEPSIEMOM.

Taxxe Tpy BBICOKHX TeMIepaTypax, 0COOCHHO MPHU U3MEPEHUH TEM-
nepaTypbl )KUAKOCTH, BO3MOXHO 00pa3oBaHue (IPOHUKHOBEHHE) HIIEKTPOIIUTA
BHYTPH TEPMOIIApbl ¥ BOSHUKHOBEHHE rajibBaHn4Yeckoro 3ddekra, Takxe npu-
BOJISITIIETO K OMMUOKaM H3MEPCHUS.
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Tepruaia ¢ 3aKHMaMU Ui TMPUCOCTUHEHHUS TEPMOIJIEKTPOIOB 7 U MPOBOIOB,
COEIMHSIONINX TEPMOMETP C U3MEPHUTEIHHBIM NMPUOOPOM Wi TIpeodpa3oBare-
neM. J{nuHa morpyxkaemoi (MOHTaxkHOU) yactu L B cpenmy, Temmnepatypy Ko-
TOPOIl M3MEPSIIOT, BBITOIHAETCS PA3IAYHON U KaKIOTO KOHKPETHOTO THIIA
TEPMOAIIEKTPUIECKOTO TEPMOMETPA.

B xauecTBe 30N TEPMOINEKTPOIOB TEPMOMETPA PUMEHSIIOTCS
OJTHO- WJIU ABYXKaHalbHbIe TpyOKH uiu Oychl — u3 dapdopa (Ipu Temrepary-
pe mo 1300 °C) u okuCIIOB amoMHUHUS, Maraus win oepwuims (ceime 1300
°C), HazeBaeMbIe Ha TEPMODJICKTPOIEI.

Pabounii kKoHEL TEPMOAIEKTPUIESCKOTO TEPMOMETPa MOYKHO BBIIOJI-
HATH IyT€M CBapKH, MaKN Wik cKpyTku. Hanbompiiee pacpocTpaHenne mo-
JYYWII CITOCOO M3TOTOBJIEHHS CIasi C TIOMOIIBIO CBAPKH, a AWKy MPUMEHSIOT
TOJIBKO B CIIEIMATBbHBIX ciiydasx. CKpyTKy pabo4ero KOHIa 4acTo MPUMEHSIOT
JUTSL TEPMOAJIEKTPUIECKAX TEPMOMETPOB BOJIb(PaMPEHUEBOH M BOJIb(PaMMO-
mubeHoBoi rpynmn. CBapKy AJIEKTPOIOB TEPMOAIEKTPHUIECKOTO TEPMOMETpa
MPOU3BOJAT KaK C MPEABAPUTEILHON CKPYTKOW TEPMOIJIEKTPOJOB, Tak M 0e3
cKkpyTKH. Enie olHUM BapHaHTOM W3rOTOBJICHUS criasi pabovero KOHIA sIBIIs-
€TCs PUBApKa dJIEKTPOIOB K THY 3aIIUTHON THUIB3BL.

BrimyckaroTcst oounaptsie (C OTHAM 9yBCTBUTEIEHBIM DIIEMEHTOM) U
0gotinvle (C ABYMSI UYyBCTBUTEIBHBIMH 3JIEMEHTaMH) TEPMOIJICKTPHYECKHE
TEPMOMETPHI Pa3INYHBIX THUMIOB. J[BOWHBIE TEpPMOMETPHI MPUMEHSIIOTCS IS
W3MEpEeHHsI TEMIIEPaTypbl B OJHOM W TOM K€ MECTe OJHOBPEMEHHO IBYMS
BTOPUYHBIMH NPUOOpaMH, YCTAHOBICHHBIMH B PAa3HBIX IMyHKTaX HaOJIOJICHHUS.
OHu cozmeprkat /1Ba OJMHAKOBBIX YyBCTBUTEIBHBIX AJIEMEHTA, 3aKIIOYCHHBIX B
obmryto apmarypy. TepMO3NIeKTpoabl MX H30JUPOBAHBI JAPYT OT JIpyra W 3a-
HIUTHOTO YexJa.

THnbI M XapaKTEePUCTHKU TEPMOIJIEKTPHIECKHUX TEPMO-
METpPOB

TepMo3IeKTpHUECKHE TEPMOMETPBI, MOTYUUBIIHNE MPAKTHUECKOE
[IPUMEHEHUE, PA3IEIAI0TCA 110 MaTEPUAy TEPMOIJIEKTPOIOB Ha JIBE IPYIIIIbL:
13 6JaropoJHBIX 1 HEOIaropoAHBIX METAIJIOB U CIUIaBoB. B Tabmune 1 npuse-
JIeHbI HauboJiee pacpoCcTpaHEeHHbIE TUIIBI TEPMO3JIEKTPHUECKHX TEPMOMET-
POB, UX IPagyHUPOBKA U TEMIIEpaTyPHbIE TPAHUIIBI UX TpuMeHeHus. [Ipu
HaMMEHOBaHUM TEPMOMETPOB MEPBBIM 00BIYHO YKA3hIBACTCS MOJIOKHUTEITBHBIN
TEPMOIIIEKTPOLL.



Tabmua 1
CranagapTHbie pado4yue TepMO3JIeKTPHYECKHE TEPMOMETPbI
€ MeTANINYEeCKHMMHU TePMO3JIeKTPOAaMH

IOnana-
BOH MUB- o
. JonyckaeMsm
MepeHnn
HamMeHOBaHME oM npenes msMe-
MaTepnajioB Tpagyn- n;;_ peuunt npm
TEepMO3JIEKTPO— OBKa KpaTKOBpeMeH—
P P P TeJIBHOM P P
OB HOM IIPpMMEeHe-—
npuMe - o
HUM, C
HeHUNn,
°cC
HﬂaEMHOpOHMM 0...130
TII |(10% pommsa) - [1I1 0 1600
nJjiaTuHa
[InaTuHOPOOUM
prp (305 pomna) = b ppgh 6 300...1 1800
nJaTuHopoIuM (6% 600
poImus)
BoJsbedpaMpeHUn
TBP (5% penusa) - } BP5/20 0...220 2500
BOJIbPPaMpPeHUN 0
(20% peHwms)
TXA | XpoMeJib—aJlloMeJlb XA 200...100 1300
0
TXK | Xpowmesb-koIeib XK 200. ..600 800

IInamunopoouii-niamunossle TEPMOIIEKTPUIECKHE TEPMOMETPBI
MIPUMEHAIOTCA U n3MepeHus Temnepatyp B oomactu 300-1600 ° C B oxucnu-
TEJIbHON M HEUTPAIBHOM cpefie. DTH TEPMOMETPHI HAXOIATCS B UUCIIE JTYUIINX
TEPMOAIEKTPUIECKUX TEPMOMETPOB 10 TOYHOCTH W BOCTIPOU3BOJIUMOCTH Tep-
MO-3.11.C. [100KUTETHHBIM TEPMOIIEKTPOIOM Y 3TUX TEPMOMETPOB SIBISIETCS
miatuHopoauit (cras 90% Pt u 10% Rh), orpuniatensHbIM — yricTas miaTuHa.

Xpomenv-konenesvie TEpMOINEKTpUdIeckre TepMomMeTprl Tuna TXK
LIMPOKO MPUMEHSAIOTCA U1 U3MEPEHUS TEMIIEpATyp pa3iuuHbIX cpea. s
U3rOTOBJICHUS ITOJIOKUTEIBHOTO TEPMOIJIEKTPOAA UCIIONIB3YETCs XpoMeb T,

MIPEACTABIISIFOIIHNK COOOM KapOMPOYHBI HEMAarHUTHBINA CITIaB HA HUKEICBOM
ocHoge (80% Ni, 9,8% Cr, 10% Fe, 0,2% Mn). OTpunatensHbIi TepMOdJIeK-
TPOA — KOMENb, CIIaB 13 MeaAn U Hukens (56% Cu, 44% Ni).

Xpomenv-anromenesvie TEPMOINCKTPUICCKIEC TEPMOMETPBI THUIIA
TXA mupoko NPUMEHSFOTCS JUISl U3MEPEHUSI TEMIIEPATYpP ra30BbIX Cpejl, apa
1 KUAKOCTEH. T100KUTEIbHBIM TEPMOIICKTPOIOM SIBIIIETCS XpOMEyIeBast
MTPOBOJIOKA, OTPULIATSIILHBIM CITYKHUT TFOMEITb, TPEACTABIISIONIMIA OO0 Mar-
HUTHBIN CIUIaB Ha HUKEJeBou ocHOBeE (94% Ni, 2% Al, 2,5 Mn, 1% Si, 0,5%
puMeceit).

TepMo03J1eKTPOIHBIE MATEPUAIIBI

3HayeHre pa3BUBAEMOI0 TEPMO-3.1.C. 3aBUCUT OT MaTepHaja TepMo-
3NIEKTPOOB U TEMIIEpaTyphl pabouero U cBOOOAHOIO KOHLIOB TepMoMeTpa. B
KayecTBE TEPMOIJIEKTPOAOB MPEUMYIIECTBEHHO MPUMEHSIOTCS T€ METaJUIbl U
CIUIaBBl, KOTOPbIE PAa3BUBAIOT CPABHUTEIBHO OOJbIINE TepMo-3.1.c. [Ipumene-
HHUE TEPMOMETPOB ¢ 00jiee BEICOKUMH 3HAYCHUSMHU TEPMO-3.1.C. YBEIUIUBAIOT
HaJEKHOCTh M3MepeHus Temrneparypbl. CoznaBaeMas TEpPMOMETPAMHU TEPMO-
3.1.C. CPAaBHHUTEJIBHO HEBEJMKA; OHA COCTaBisieT He Oonee § MB Ha kaxmble
100° C u npu u3MepeHuu BEICOKUX TeMIlepaTyp He npepbimaeT 70 MB.

B kauecTBe TEpPMORNEKTPOJHBIX MaTEpHUATIOB IS H3TOTOBICHHUS
TEPMOMETPOB TPUMEHSIOTCS TJIABHBIM 00pa30M YHCThIE METaUTbl U MX CIUIa-
Bbl. Hanbonbiee pacnpocTpaHeHre A U3TOTOBICHHS TEPMOIJIEKTPHUUECKUX
TEPMOMETPOB TOJYYMJIM MaTepHalbl: IUIATHHA, IUIATHHOPOAWN, XPOMEINb,
ajroMenb U Komenb. [[ns m3Mepenuii B 1a00OpaTOPHBIX YCTAHOBKAX HAXOJAT
TaKXe MPUMEHEHUE MeJib, JKeJIe30 U KOHCTaHTaH U JIp.

K TepmoanexTponHbIM MaTepuanaMm, NpeIHa3HAuYCHHbIM AJISI WU3IO-
TOBJICHHS TEPMOAIEKTPUIECKHX TEPMOMETPOB, IMPEIABSBISIOT Psll TpeboBa-
HUIH:

o ’KapOCTOMKOCTh U MEXaHUYECKAsI IPOYHOCTH;

o XUMUYCCKasA MHEPTHOCTD,

) TEPMODJIEKTPUUECKAs: OJHOPOHOCTD;

. CcTaOUIBLHOCTh W BOCHPOU3BOJAUMOCTH TEPMOIICKTPUIECKON
XapaKTEPUCTHUKH;

. OJHO3HAYHAasl, JKellaTelIbHO OJIM3Kas K JUHEHHOW, 3aBUCHMOCTh
TEPMO-3./1.C. OT TEMIIEPATYPHI;

o BBICOKAsl YyBCTBUTEJIBHOCTb.
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1.4. ITHeBMOTrHAPONIPUBO/

T D
VY

Puc. 9. IIneBMOruaponpuBoi.

[TneBMoruaponpuBon (puc. 9) COCTOMT W3 CHIOBOTO THIAPABIUIESCKOTO
UWIUHAPA W ITHEBMOTHIPABIMYECKOTO YCHIWTENS JaBiICHUS. Y CHIIUTENIN
JIaBJICHUS OBIBAIOT JBYX TUIIOB: MPSMOTO M MOCICI0BATECIBLHOTO.

[Mpuamun  paboTel  ycWIMTENS  OPSIMOrO  JEHCTBUS ~ OCHOBaH  Ha
HETIOCPEICTBEHHOM IIPe00pa30BaHUN CKATOTO BO3yXa HU3KOTO HaBIEHHS P,
B BBICOKOE maBieHue xuakoctd P.. Otnomenne (D, / d;)? HaseiBaercs
K03(ppHUITHEHTOM YCUIICHHS.

KOHTpOJ’[beIe 3adaHus.

3amanue 1.

JI0OCTOMHCTBA U HEJIOCTATKU ITHEBMOKaMep.

PaccuuTarh MHEBMOIWIMHIIP O JAHHBIM MPETOIaBaTeNs
3amanue 2.

KoHcTpykius ¥ nprMeHEHHE THEBMOTMAPOIPUBO/A.
PaccunrtaTh MHEBMOKaMepYy 10 JTaHHBIM ITPETIOAaBTEN

1BIQIQICI®I®]e]
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Puc. 7. Cxema ruaponpuBo/ia ¢ OJHUM HACOCOM U THIPOAKKYMYJISITOPOM.
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Puc. 8. Cxema TUAPOIpPpUBOJa C HACOCOM U AKKYMYJIATOPOM.

Pacuer npuBOI0B 32’KMMHBIX YCTPOMCTB

[TpuBOABI UCTIONB3YIOTCS B MPUCIOCOOJNICHUSAX C 3QKUMHBIMH YCTPOWCTBAMU
nepBOil M TpeTheil Ipynn. B 3aXKUMHBIX yCTpOHCTBaX NEPBOM TIpynmbl
MPUMEHSAIOTCA TTHEeBMATHYECKUE, THAPABINYECKHE, IMTHEBMOTHUIPABINYECKHE,
MEXaHOTHPABIIUYCCKHE, IEHTPOOSKHO-MHEPIIUOHHBIC W IPYTHe MPUBOALL. B
TPEThE TPyIIe — BAKYyMHBIE, MArHATHBIC, JIEKTPOCTATHYECKUE H JP.

1. [IneBMaTH4YeCKH I IPUBOJL

[THeBMaTHUECKUIl PUBOJ COCTOUT W3 MHEBMOABHUIATENsl, BO3LYXOIPOBOAOB U
MTHEBMATUUYECKOH amnmapaTypsl pa3idyHOIO Ha3HA4YeHHUs. DHEProHOCUTENEM
31IeCh SABJISCTCS CxKaThii Bo3ayx ¢ naminenueM P = 0,4 — 0,6 Mna. Pacuer Ha
MIPOYHOCThH 3JEMEHTOB IHEBMOIIPHBOJAA NPOM3BOAAT npu naBieHun P = 0,6
MllIa, a BennunHy pa3BuBaeMoro uM ycunus P, npu gasinenuu P = 0,4 Mlla.

IIneBMOBHTATENM  BBINONHSIOT B BHUAE TOPIIHEBBIX LHMIMHIPOB U
JuadparMeHHBIX ITHEBMOKaMeED.

1.1. [TopmHeBbIe ABUTaTE U (THEBMOLUMIHHIPHI)

OHu mojpasfendioTcs Ha OJWHApHbIE W CIBOCHHbIE. B OJMHApHBIX MMeeTcCs
OIMH TIOpUIEHb, a B CABOCHHBIX — JBa. OHM MOryT OBITH TaKXke
OJIHOCTOPOHHETO M IBYXCTOPOHHETO AeicTus (puc. 7.1).
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Puc. 71. [TaeBMOITMIMHAP ABYXCTOPOHHETO JICHCTBHS



1. I;1sl MHeBMOWUJIMHAPOB OTHOCTOPOHHEI0 JeHCTBUSA

I7Ie K — XapaKTepUCTUKA MPYKUHBI,

a — BCJIIMYHMHA CXXaTusl.

2. JIsisi NHEBMOLMJIMH/IPOB ABYXCTOPOHHEI0 JeiiCTBUS
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J — CONPOTHBIIEHNE BO3BPATHON MPY>KHUHBL.

MaJIOl MPOU3BOAUTEIHHOCTH (pUC. 7) B COYETAaHWHU C THAPOAKKYMYISATOPAMHU
13. 3mecy mpu 3aKMME MAacio TONAETCS OJHOBPEMEHHO aKKyMyJsATopaM M
Hacocam. [locie 3axkMma Hacoc uyepe3 KiamaHHyl0 MpoOKy 12 momomHser
aKKyMYJIISTOP.

il

Puc. 6. Cxema rugponprBosia ¢ OJJHUM HaCOCOM.

[Tpon3BoAUTENBHOCTH HacOCA IOJDKHA 00ECIICUNTD 3apsIIKy aKKyMYJISITOpa 3a
BpeMs 3a)KMMa — BBIIOJIHEHHsI pabounx onepanuid. Takyto cxeMy IpUMEHSIOT
NIPY CPAaBHUTENHHO HEOOJIBIIOM BPEMEHH 3aKHMA.

[Ipu OombIION TPOAOIDKUTENIFHOCTA BBHIMIOMHEHUS pabodnx — omnepanui
BBITIOJIHAT 0OJIee CIOXKHYIO CXeMy C rujapoakkymyssaropa (puc. 7.8). Hacoc 4
BBICOKOT'O JIaBJICHUS U OOJIBIIOW MPOU3BOAMTEIBHOCTH IMOAAET MAcyio Yepe3
oOpaTHBI# Ki1araH 9, 30JI0THHK 2 ¢ 3JIEKTPOYIPaBICHHEM B TUAPOUIHHID 1 1
rUApoakKyMmynsaTop 13. korga [aBieHHE B THIPOCHUCTEME JOCTUTAET
MaKCUMaJIbHOI'O 3HAYEHUS, HA KOTOPOE HACTPOEH MpPea0XpaHUTEIbHBIN
KianaH 14, pene napneHus 15 ¢ moMoIplo 30J10THUKA 14 nepekiiodaeT moToK
Maciia OT Hacoca Ha ciuB. Torjma JaBieHHWE B CUCTEME TIOJICPIKUBACTCS
akkymynstopoMm. Ilpu mnageHWd HOaBiACHHS 10 MUHMMAJILHOrO pabouero
cpabatpIBaeT pene AaBieHHs 16, Tmepekirodaroniee 30J0THUK 14, BCIIeICTBHE
4Yero HacoC CHOBA HATHETAET MAcCjO B CUCTEMY U 3apsKaeT aKKyMYJISITOP.



nasinerus (puc. 4).

MO3KHO BBINIOJHHATE MPUBOX TOJBKO C OJHHM HACOCOM HM3KOIO JABJICHUS B
COUYETAaHMH C MYJIBTHILIMKATOPOM 7. IIpH MOBBIMIEHUSAX NaBICHUS B CHCTEME
CHEIMATIbHBI HAMOPHBIN 30JI0THUK 8 BKJIIOYAET MYJIBTUIUIMKATOpP, KOTOPBIH
Onaromapss pa3HOCTH IUIOIAAEH MOPIIHA M LITOKA-IUTyH)KEpa TMOBBIIIAET
JaBJIeHUS B LIWIMHAPE; OOpaTHBIA KjamaH 9 OTK/IIOYAeT 4acTb CHCTEMBI C
HU3KUM JaBiieHHeM. Takoe yCTpoucTBO (puc. 7.5) MOKET ObITh HCHOIB30BAHO
MpU CaMOTOPMO3SIIIMXCS Tepeaadax; MpH HECaMOTPMO3SIIMX Iepenadax
MOKHO HCIIOJIB30BaTh TOJIBKO AJISI KPATKOBPEMEHHOTO 3aKMMa. B IIpOTHBHOM
ciiydae MYJIBTHILUTUKATOpP MOJDKEH OBT OBl KOMIEHCHPOBATH OONbBIINE
00bEeMHBIE MOTEPU Maclia U ero rabapuTHBIE pa3Mepbl MPH 3TOM CHIBHO ObI
BO3POCIH.

[IpumensroT Takxe nmpuBoj ¢ HacocoM 10, (puc. 6) aBTOMaTHYECKH
PEryIUpYOLIM IPOU3BOAUTEIBHOCTE 110 JaBiieHHI0. I1pu yBennueHun
JIaBJICHUS B CHCTEME IIMIMHAP yrpasieHus 11 ymeHbmaoT
MPOU3BOJUTEIBHOCTh HACOCA JI0 BEJTMYMHBL, HEOOXOIMMOM JIsi KOMIICHCAITUH
00BEMHBIX yTEUEK.

Puc. 5. Cxema rugpornprBoia ¢ OTHIM HACOCOM U MYJIBTHILTHKATOPOM.

MO0:XHO BBIIOJHUTH IIPpUBOA TOJIBKO C OAHUM HAaCOCOM BBICOKOI'O JJaBJICHU A, HO

1.2. Ina¢parmeHHbie MHEBMOKaMepPbI
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Puc. 2. JIlnadhparmenHas maeBMOKamMepa

1. JIns mHEeBMOKaMep OJJHOCTOPOHHETO JIEUCTBUS
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2. JIns mHEeBMOKaMep ABYXCTOPOHHETO AEHCTBUS
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[uadparmenHsie THEBMOKaMephl (PHC. 2) B CUIOBOM OTHOIICHUH OTIMYAIOTCS
OT TIOPIIHEBBIX TE€M, YTO Pa3BHBAEMOE WMHU yCHIIUE P, M3MEHSEeTCS MO Mepe
JBWDKEHUSI LITOKA.

I[OCTOI/IHCTBa IMTHCBMOKaMeEp:



e pabouas kamepa He 00padaThIBACTCS M TOPA30 ACIICBIIC
ITHEBMOIWITHH/IPOB;

e  TCPMETHUYHBL,

e  JIOJNTOBCYHBI.

Henocrarku:

. MaJbId X0/ TMOPIIHA;
L4 NMaacHus YCUJINA 10 UIMHE XO04a MITOKA;
. ANaMCTPAJIbHBIC pa3MEpPhl 0OJIBIIIE OCEBBIX.

1.3. 'mapaBian4vecknii NpUBoOJI

I'uapaBnuyeckuii MPUBOJ COCTOUT M3 CHIIOBOTO THAPABIMYECKOTO IIHIHH/IPA,
Hacoca, Oaka, TpyOOIPOBOJOB, ammaparypbl YIPaBICHUS U PETYIHPOBAHMUI.
I'uApOIMIMHAPEI  OBIBAIOT OJHOCTOPOHHETO M JBYXCTOPOHHETO JCHCTBHSL.
braromaps HCHONB30BaHUIO 0o0Jice BBICOKOTO JABICHUS KHIKOCTH IO
CpPaBHCHUIO C IMHCBMOIIPUBOAOM IIPpU TEX KE PA3BUBACMBIX YCUIIMAX HMCECT
MEHBIIIHE Ta0apPHUTHI M BEC; MACIIO 00SCIICUNBACT CMa3Ky TPYIIMXCS YacTei.

HenocraTku ruaponpruBoIoB:

e  CJIO)KHOCTbH THIPOYCTAHOBKH W HEOOXOAMMOCTD B JIOTIOJTHUTEILHOMN
TUTOLIA/TH JIJISI €€ Pa3MEIICHHS;
e  QOJIBLIAST CTOUMOCTb.

[pocreiimas cxema ¢ OHUM HACOCOM IPHUBEICHA Ha pHC 3.

Macno ot Hacoca 4 HampaBiseTcsl 30JOTHMKOM YIpPaBiIeHHUS 2 B OAHY M3
noocted ruapormmmmHapa 1. Korma mepemaercss K 3aKUMHBIM DJIEMEHTaM
HECaMOTOPMO3SIIHAICS, MACIO JODKHO TMONABaThCS B CUCTEMY IMOA pabodnm
JIABJICHUEM B TE€YCHUW BCETO BPEMEHHM Pa0OThI MEXaHW3Ma 3aKMMa M ITOYTH
BECh pacxoa Macia (3a HMCKIIOYCHHEM YTEUeK) JOJDKCH MPOXOIUThH depe3
MEPEeTUBHON KJlanaH 3, HAaCTPOCHHBIM Ha padouee NaBICHHE, YTO BBHI3BIBACT
HarpeB Maclia U HENpOU3BOAUTENBbHBIM 3arpaT »Hepruu. [loaTomy Takyro
CXeMy IIeJIeCO00pa3HO MPUMEHSTh B CIIydasx, KOria MepeialT K 3aKMMHBIM
dJIeMEHTaM CaMOTOPMO3SIIIISICS W HACOC TIOCTIE 3aKUMa MOKET OTKJTFOYAThCS .
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Puc. 3. Cxema rugponpuBoia ¢ OTHUM HACOCOM.

I[J'IH YMCHBIICHH 3aTpaT MOIIHOCTH BBIIIOJHAIOT HIPUBOJ C IBYMsI HACOCaAMM:
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Puc. 4. Cxema rugponpuBojia ¢ AByMsI HACOCaMHU.

5 — HU3KOro JAaBieHUS W OOJBIIOW NMPOU3BOIUTEIBHOCTH U 4 — BBICOKOTO
JaBJIeHUsT ¥ MaJIO mpousBoauTenbHOCTH. [lpu XojmocToM Xoae Macio
MOCTyNaeT B MUIANHIAP 1 0MHOBpeMEHHO OT o0omx Hacocos. [locie 3ambpIkaHus
MexaHn3Ma (yrmopa 3aKHMHOTO 3JIEMEHTa B JAETalsIX) JABICHHA B CHCTEME
YBEJUYMBACTCSA, M HANOPHBIA 30JIOTHUK 6 OTK/IIOYAeT HAcoC HHU3KOTO
naBieHnd. B nmampHelimmem Oyzmer yxke paboTaTh TONBKO HAcCOC BBICOKOTO



Jxk3ameH (9 cemectp).pdf

TunoBbie KOHTPOJIbHBIC 3aIaHUA M OLICHOYHBIC CPEACTBA

1. TunoBbie BONPOCHI K NPOMEKYTOYHOM ATTECTANMHU IK3aMeHy

1. Posib TEXHOJIOTUYECKOW OCHACTKU B COBPEMEHHOM IPOU3BOJICTBE, MEPCIEKTUBBI €€
pa3BUTHS M TPUMEHEHUS Ha CTaHKaX M aBTOMATUYECKUX JIMHMUSIX, B THOKHUX
MIPOM3BOJICTBEHHBIX cucTeMax. 2. OmpeneneHue noHATUs "TeXHOIOrnueckas ocHacTka"
1 ""cTaHOYHOE MpucIocobeHue".

3. Haznauenme craHOUHBIX PUCTIOCOOICHUN, IPEUMYILIECTBA UX UCIIOJIb30BaHUS.

4. Knaccudukamuss TPHUCIOCOONCHHMI IO  [EJICBOMY HA3HAYCHHWIO, CTCICHH
MEXaHU3alNH U CTIeIHAIU3aI1H.

5. OcHOBHBIE 3JIEMEHTHl M YCTPOIHCTBA CTAHOYHBIX MPHUCIIOCOONCHHHA, HX
XapaKTEepPUCTHKA.

6. OcHoBHBIE TIOJI0KEHUsI Teopuu O6azupoBanus. [IpaBuio mectu Touek. Pekomengamuu
0 BBIOOPY TEXHOJIOTHYECKHUX 0a3.

7. TunoBble cxeMbl 0a3UPOBAHUS 3aTOTOBOK B MPUCIIOCOOICHHUSIX.

8. Biusgnue mnpucnocobieHuss Ha TOYHOCTh OOpPabOTKH, MOTPEIIHOCTH YCTaHOBKHU
3aroTOBOK B MpUCIIOCOOIeHUAX. MeToinKa pacyeTa npucnoco0IeHnii Ha TOYHOCTb.

9. Kiaccudukanus orop, TpeOOBaHUS, TPEIBSIBISEMbIE K YCTAHOBOYHBIM 3JIEMEHTAM.
['padmaeckue 0003HAYCHUS OTIOP M YCTAHOBOYHBIX YCTPOUCTB.

10. Br160op KOHCTPYKITUI OMOp Mpu 0a3UPOBAHUH 3aTOTOBOK MO IIOCKOCTH. CTaHAapThI
HA YCTAaHOBOYHBIE 3JIEMEHTHI.

11. BbibOop KOHCTPYKIMH omop mpu Oa3UpOBAaHUU 3arOTOBOK IO HAPYXHBIM
HUIMHIPUYECKUM MOBEpXHOCTAM. CTaHIapThl HA YCTAHOBOYHBIE AJIIEMEHTHI.

12. BpiOop KOHCTpPYKUMH omop mpu Oa3HMpOBaHHHM 3arOTOBOK IO OTBEPCTHUSM.
CraHgapThl HA YCTAaHOBOYHBIE SJIEMEHTHI.

13. Hasnmauenme wu kjaccu(uKamus 3aKUMHBIX  YCTPOWCTB, TpeOOBaHHS,
MIPEABSIBIISIEMBIE K HUM.

14. Pexomennanuu 1mo BbBIOOPY MeCTa M HANpaBiICHMs] YCHIMS 3aXUMa 3arOTOBKHU.
OrnpeziesieHre KOJIMYECTBA TOUEK MPUIIOKESHUS 3aKUMHBIX YCUITHH.

15. Meroauka pacyera HEOOXOAUMOTO YCHUIIUSI 3a)KMMa 3arOTOBKH. THIIOBBIE CXEMBI
pacuera 3aKMMHOTO YCHUIIUS.

16. KOHCTpYKIIMM BHHTOBBIX 32)XHMHBIX YCTPOWCTB, HMX Ha3HAuUE€HUE U pacyer.
CraHgapThl Ha BUHTOBBIE 32)KUMHBIE YCTPOUCTBA.

17. KoHCTpYKIIUM HKCIEHTPUKOBBIX 3aKHUMHBIX YCTPOMCTB, MX HAa3HAUEHHE M pacyer.
CranmapThl Ha SKCIIEHTPUKOBBIE 32KUMHBIE YCTPOMCTRBA.

18. KoHCTpYKIIMHM KJIIMHOBBIX M PBIYAXKHBIX 3KHUMHBIX YCTPONCTB, MX Ha3HAYCHHE U
pacuer. CTaHAapTHI HA KJIMHOBBIC U PhIUYAYKHBIE 32KUMHBIE YCTPOUCTBA.

19. Haznauenne u knaccuukaiysi yCTAaHOBOYHO-32KMUMHBIX YCTPOMCTB, TPAHUIBI UX
MPUMEHUMOCTH.

20. XapakTeprcTUKa KIMHOBBIX U PhIUAKHBIX YCTAHOBOYHO-32KUMHBIX YCTPOUCTB.

21. KOHCTPYKIHMH IIaHT, XapaKTepUCTHUKA I[AHTOBBIX YCTAHOBOYHO 3a)KMMHBIX
YCTPOMCTB.

2. Tunossble 3a1aHNs AJ BBINOJHEHHSI KYPCOBOH padoThl

1. TlpoexTupoBaHue 1 pacueT IPUCIIOCOOICHHUS ISl CBEPIIEHUS OTBEPCTHUS



2.
3.

[TpoexTrpoBaHKE M pacyeT MPHUCIIOCOOICHHS IJTsl Ppe3epoBaHUs Mma3a
[IpoexTHpoBaHKE U pacyeT TOKAPHOTO MPUCTOCOOTICHHUS

[TpoekTHble 3a1anus GOPMUPYIOTCS 110 TEMaM IMPEANOIaracMoi BEITYCKHON
KBTU(DUKAIIMOHHOM pabOTHI CTYJCHTA.

3. Bonpocsl k J1abopaTopHbIM padoTam

JlaGoparopHasi padotra «BbI00p cCTEMBbI CTAHOYHBIX NIPHCIIOCOOIEHHID)

1
2

[enp kmaccuukanyu NprucnocoOICHUI Ha CUCTEMBI?

HazoBurte XapaKTCPUCTHUKHU, ITIO3BOJIAIOIINC KJ'IaCCI/I(i)I/IHI/IPOBaTI) CHCTCMBbI

npucnocoOIeHnit?

~N o o A W

[TpomomKUTENIBHOCTD KaKUX padOT BXOJUT BO BpeMs orepaTuBHOro ocHamieHus (BOO)?
Hazosure 3nauenust BOO 1 pa3inyHbIX CHCTEM MPUCTIOCOOICHU?

3aBHCUMOCTbH KOHCTPYKIIMH MPUCTIOCOOIEHUS OT THIIA TPOU3BOJICTBA?

Ha3zoBute nmapameTpsl 10 KOTOPBIM BEIOUPAETCS] CHCTEMBI IIPUCTIOCOOICHUHT?

OTnuunTenbHbIE TPU3HAKK cucTeM npucrnocobnenuii - YBII, YCIIO, YHII, CHII, CPII,

HCIT?

JlaboparopHasi padora «TexHo10rn4ecKue BO3MOKHOCTH YHUBEPCAJIbHbIX
0e3nanagounbix npucnocodenuii (YBII)»

1

Kakwue 3aroroBku YCTAHABJIMBAKOTCA U 3aKPCIUIAIOTCS B TPCXKYJIAYKOBOM

CaMOIIEHTPHUPYIOLIEM TaTpoHE?

2
3
4
5
6
Z

Kakue 3aroToBKH 3aKpEIUIAIOTCS B HECAMOLICHTPUPYIOLIEM NTATPOHE?

B kakux ciydasix 3aroTOBKH 3aKpEIUISIOT B TATPOHE U MOAKUMAIOT 33 JHUM LIEHTpOM?
3aroTOBKM KaKHX JIeTajlleld yCTaHABIMBAIOT U 3aKPEIUIAIOT B LIEHTpax?

Kakoii nenTp Ha3bIBaeTCs MepeHUM, a KaKoH - 3alHUM?

B yem 3akiogyaercss 0COOEHHOCTh pabOThI EPEJHETO U 33/IHEr0 LIEHTPOB?

Kaxkyro noaroToBky 1omKkHa MPONTH 3ar0TOBKA NIEPE]] YCTAHOBKOM, 3aKPEIUICHHEM U

00paboTKoil B LieHTpax?

8
9

HaznaueHue kecTKOro ornopHoro eHrpa?

Kakue HOCHTPbI HA3bIBAKOTCH FpI/I6KOBBIMI/I, KaK OHH pa60TanT, B KaKHUX CJIy4dasaXx UxX

NPUMEHSIIOT?

10 KaxoBbI ycnoBHs OTy4eHHsI TPABUIBHON [IMIIMHIPUYECKON TTOBEPXHOCTH MTPH
00paboTKe 3aroTOBKU B IEHTPax?

11 Kak npoBepHTh COBIMAJICHNE OCEH MepeHEero U 3a/IHEro eHTpa’?

12 J1y1s vero npeaHa3HaYeHbI IOBOJIKOBBIE YCTPOWCTBA, MPUMEHsIEMBIE /111 00paboTKH
3aroTOBOK?

13 KakoBbI pa3HOBHHOCTH MTOBOJKOBBIX YCTPOHCTB?

14 3arotoBku Kakux aetanei o0pabaThIBalOT B JIOHETAX?

15 Kakwue cymiecTByrOT TUIIBI JJIOHETOB U YCIOBHUS UX IPUMEHEHUS?

16 B kakux ciyyasx UCHOJIb3YIOT KPEIJICHHE IeTalli K TUIaHIainoe?

17 Jlns gero mpu oOpaboOTKe 3arOTOBOK Ha IIJIAHIIAN0e MPUMEHSIOT IPUTUBOBEC?



18 Kakre 0CHOBHBIE YaCTH TPEXKYIauKOBOI'O CAMOLIEHTPUPYIOIIETO MaTpOHB?
19 Kakue naTpoHbI HA3bIBAIOT CAMOLICHTPUPYIOIIUMHU?
20 Kak B3auMOJICHCTBYIOT OCHOBHBIE YAaCTH MAaTPOHA MPH 3AKUME U Pa3KUME 3arOTOBKH?

21 ITpuumHA OTHOCHUTEIHHO OBICTPOTO U3HOCA KYJIA4YKOB CAMOIICHTPUPYIOIIETO MaTPOHA U
oTepsi UM TOYHOCTH?

22 Kakue pa3HOBHIHOCTH U 00JIACTH MTPUMEHEHHS [TaHTOBBIX TATPOHOB BBI 3HaeTe?
23 OCHOBHBIC YaCTH LIAHTOBBIX MTaTPOHOB U MPHHIUI UX B3aUMOICHCTBUS?

24 B xaKkux cirydasx MpuOeraroT K 3aKperyIeHHIO 3ar0TOBOK B YHUBEPCAIBHOM
YEThIPEXKYIaYKOBOM NaTpoHe?

25 KakoBbI OCHOBHBIC YaCTH YETHIPEXKYJIa4YKOBOTO IMaTpoHa?
26 [Touemy 3TOT NaTPOH HA3bIBAIOT YHUBEPCAIBHBIM U HECAMOLIEHTPUPYIOIIUM?
27 Kakyro KOHyCHOCTh IMEIOT KOHYCHBIE OIIPaBKH?

28 Kakoii moBepXHOCTBIO 0a3UPYIOTCS 3arOTOBKH Ha OIPAaBKE U KaKHE OBEPXHOCTH MPH
3TOM MOTYT OBbITH 00paboTaHbI?

29 Kak Haca)XMBalOT 3arOTOBKY Ha ONPAaBKY, YTO yJICPKHUBACT €€ Ha ONPABKE U KaK ee
CHUMAIOT?

30 Kakoe TexHuueckoe TpebOBaHHE 00ECIIEUNBACTCS ITPH U3TOTOBIICHHUH JIeTajlel Ha
KOHYCHOI1 orpaBke?

Jlaboparopnasi padora «Bp100p npucnocod1eHni Mo KOAy AeTaam»

1 Kaxk npoucxoaut BbIOOp MPUHIMIHAIBHON CXEMBbI IPUCIIOCOOIEHUS IpU
KOHCTPYUPOBaHUU?

2 TlpuHOUTTHATBHBIC TIOJIOXKEHUS BRIOOpA TEXHOJIOTHYECKOW OCHACTKY 110 KOIY JCTAIH U
KOJ1y IpHUCIIOCOOeHHs?

3 Kakue nmpu3Haku HCTIONB3YIOTCS IPU KIacCU(UKAIIIH JIeTalei?
4 Ha3oBuTe MoCiie0BaTeNbHOCTH Mpoliecca Bbioopa?

5 IlpenmyiiecTBa U HEIOCTATKU METO/A BHIOOpPA TEXHOJIOTUYECKOW OCHACTKH 110 KOAY
JIeTaIu U KOy pUcrocodaeHus?

6 Kaxue nmompasaeneHus nNpeAnpusITHS UCTIONB3YIOT HHpopmaruio UIIC?

7 VYka3arp HanOoJiee epcreKTUBHbIE HANPaBJIEHUs UCIIOIb30BaHNU METOAMKH BbIOOpa
pUCTIOCOOTIEHUM?



JlabGopaTtopHas padora «Pacyer morpemrHocTu 0a3MpoOBaHUs 3ar0TOBOK JieTajled B
CTAHOYHBIX NPHUCIOCOOTECHUIX»

1 Korga norpentHocts 6a3upoBaHUs JA€Tall paBHA HYIIO?

2 Kakoe HepaBeHCTBO JIOJDKHO COOJIOIAThCS TIPU YCTAHOBKE JETAU Ha J[Ba
WIMHAPUYECKUX MaIbla?

3 Kak ompenenuth BETWYHHY TTOBOPOTA JICTAIH IIPU YCTAHOBKE €€ IO MIOCKOCTH U
OTBEpCTHUSIM Ha JIBa nanbla?

4 Kakumu MOTyT OBITH H3MepHUTeNnbHBIE 0a3bl 1uig pasmepa h (hl, h2, h3) npu ycranoBke
BaJIa Ha MpU3My?

5 Uro Ha3bIBaeTCS NOTPEIIHOCTHIO Oa3upoBaHUA?

6 Yto moHMMAaeTCs MOJ TEPMUHAME: «TEXHOJIOTHYECcKast 0a3a», «KKOHCTPYKTOPCKas 0a3ay,
«M3MepHTeIbHAs Oazan?

7 UYrto moHMMaeTcs MO/ TEPMUHAMHM: «yCTAaHOBOYHAs 0a3ay, «HaIpaBisiomas 6asa,
«onopHas 6aza»?

Jladoparopnasi padora «IlorpemiHOCTH YCTAHOBKH 3ar0TOBKH B NPUCIOCO0ICHUE»

1 Yro moHMMAIOT MO TEPMHUHOM HOTPEIIHOCTH Oa3MPOBAHNS 3aTOTOBKH B
IpUCHOCOOICHNH U KaK ONpeAessieTcs ee BeauuuHa?

2 UYro MOHMMAIOT 1IOJ] TEPMHUHOM IMOTPEUTHOCTH 3aKPEIUICHUS 3arOTOBKU B
npucnocoOiaeHuu?

3 YTO NOHUMAIOT IMOJT TEPMHHOM ITOTPEITHOCTh YCTAHOBKH 3aTOTOBKH B TIPUCTIOCOOICHUU?

JlaGoparopnas patora «IlIpoekTHpoBaHNe CTAHOYHOI'0 MPUCIIOCOOJIEHU»

1 [lepeuncnure OCHOBHBIE SKCILTyaTallMOHHbIE TPEOOBAHUS K IPUCIIOCOOIEHUAM?

2 Ha3zoBute ocHOBHBIE 3Tanbl 0(OpMIIEHHUS YyepTexa o0Iiero Buaa’?

3 Jj1g 4ero xopmyc npucrnocoOIeH s OCHAIIAETCS YCTaHOBOUHBIM MajIblEM, IPUBEPTHBIMU
LIMOHKaMH?

4 Kakue mapametpsl npucnocodiaeHust 0003Havar0Tcs Ha COOPOYHOM depTexe?



4. TumnoBble 3aJaHUs K MPAKTHYECKUM padoTam

IIpakTuyeckas pabora «Pacuyer moTpedHOro ycujans 3a:KkumMa 3aroTOBKHU B
MPUCIIOCOOJIEHU )

IIpumep 3ananus:
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Bomnpocsr:

TpeboBaHus K 32)KMMHBIM YCTPONCTBAM CTAHOYHBIX PUCIOCOOICHUIA.

B kakux cimydasx ucue3zaet HeoOXOAMMOCTb IPUMEHEHUS 3aKUMHBIX YCTPOMCTB.
Kakwne ¢akTops! yuntbiBaeT KO3pPHUIMEHT HAACKHOCTH 3aKPETUICHUS ?

Ha xakue rpynmnsl 1earcst 3a)KUMHbIE yCTpoiicTBa?

[Topsanox onpeneneHus BETUYMHBI HEOOXOAMMOTO 3a)KUMHOTO YCHIINS 3aKPETIIICHUSL.
Kakue ¢akTops! onpenenstoT NpUHIMI AeHCTBUS U KOHCTPYKIIMIO 3a-KUMHOTO
ycTporcTBa?

OO WN -

HpaKTH'{eCKaﬂ paﬁoTa «PacueT cTAaHOYHBIX HpHCHOCOﬁJIeHI/Iﬁ C PbIYa’KHBIMH U
BHHTOBBIMMU 3aKUMaMHN»

IIpumep 3axanus:
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Bonpocsr:

OO6nacTh NPUMEHEHHUS PbIUYAXKHBIX 32KMMHBIX YCTPOMUCTB.

KoHCTpyKTHUBHBIE NCITOIHEHUS PHIYaKHBIX 32)KUMHBIX YCTPOUCTB.

ITopsanok pacyeTa pplYakKHbBIX 3aKUMHBIX YCTPOUCTB.

OO6nacTh NpUMEHEHNSI BUHTOBBIX 32)KUMHBIX YCTPOUCTB.

KOHCTpYKTHUBHBIE HCIIOIIHEHNS BUHTOBBIX 32KMMHBIX YCTPOMCTB

ITopsinok pacueTa BUHTOBBIX 3aKMMHBIX YCTPONCTB

KoHCTpYKTHBHBIE UCTIOIHEHUS] KOMOMHUPOBAHHBIX 3aKUMHBIX YCTPOMCTB.

Martepuassl, IpUMEHsIEMBbIE JUIsl U3TOTOBJIEHUS JI€Tale BUHTOBBIX 1 KOMOMHUPOBAHHBIX
32)KUMHBIX YCTPOMCTB.

CONO Ol A~ WN P

IpakTnyeckas padora «Pacyer CTAHOYHBIX MPUCIOCOOJIEHU I C IKCIEHTPUKOBBIMHU
NMPUBOJAAMH 32KUMHBIX YCTPOMCTB)»
Ipumep 3ananus:
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Bomnpocsr:

OO6nacTh NpUMEHEHUS HKCIIEHTPUKOBBIX 3a’KMMHBIX YCTPOUCTB.
Marepuainsl, TpUMEHSAEMBIE 111 U3TOTOBJIEHUS YKCLIIEHTPUKOB.
YcnoBue caMOTOPMOKEHHS DKCLIEHTPUKA.

ITopsanok pacyeTa SKCIEHTPHKA.

Kak onpenensiercst paauyc namngsl SKCIEHTpUKa?

Kak onpenensercs muprHa 3KCHEHTpHUKA?

OOl WN -



IIpakTnyeckasi padora «Pacyer CTAHOYHBIX NPUCIIOCOOJIEHHUI C THAPONJIACTOBBIMHU
3a:KMMHBIMH YCTPOCTBAMI»
Ipumep 3ananus:
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Bonpocsr:
1 Oo6mnacts IIPpUMCHCHUA HpHCHOCO6J'I€HHfI C THAPOIIIaCTOBBIMHU 3a)KUMHBIMHA
YCTPOMCTBAMMU.

2 Marepuaiibl IpUMEHsAEMbIE JUIsI U3TOTOBJIEHUS! OCHOBHBIX JleTalleil T1-pOoIuIacTOBBIX
3a)KMMHBIX YCTPOMCTB.

3 Texuuueckue TpeOOBAHUSA HA U3TOTOBIIEHHE TOHKOCTEHHBIX BTYJIOK THAPOIIIACTOBBIX
3a)KMMHBIX YCTPOMCTB.

4 Tlopsiiok pacueTa rMIpOIUIACTOBBIX 3aKMMHBIX YCTPOMCTB.

5 Yo sABNsAETCS UCXOAHBIMU TAHHBIMHU ISl pacie€Ta TOHKOCTEHHBIX BTYJIOK.

6 IlocrnenoBaTenbHOCTH pacueTa TOHKOCTEHHBIX BTYJIOK.

IIpakTyeckas padora «Pacdyer cTaHOYHBIX NPUCIIOCOOICHHI ¢ THAPABINYECCKUMH
MPUBOIAMH 32:KMMHBIX YCTPOHCTB»
IIpumep 3axanus:
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Bonpocsr:

1 OOnactb NpUMEHEHMS CTAHOUHBIX IPUCIIOCOOIEHUN C THIPOIPUBOIOM.

2 Bunbl ruipOMIIMHAPOB, IPUMEHIEMbIX B CTAHOUHBIX IPUCIIOCOOICHUSIX.

3 Bwuapl yIUIOTHEHUH IPUMEHSEMBIX B THIPOLMIIMHIPAX CTAHOYHBIX MTPUCIIOCOOTICHUH.
4 Tlopsinok pacueTa KOHCTPYKTHBHBIX Pa3MEPOB I'MIPOLMINHIPOB CTAHOUHBIX

IPUCTIOCOOIEHUH.
5 Kakwue 35eMeHTHI BXOST B COCTaB THIPONPUBOA CTAHOYHBIX IPHCIIOCOOICHUN?

6 Ilopsamok pacueTa OCHOBHBIX XapaKTEPUCTHK THAPOIPUBO/A.

IIpakTnyeckas padora «Pacuer cTaHOYHBIX NPHCIIOCOOIEHNI ¢ MHEBMOTHAPABINYECKHMH
NPHUBOJAMH 32’KMMHBIX YCTPOMCTB»
IIpumep 3axanus:
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Bonpocsr:

1 OOnactb NpUMEHEHHS CTAHOYHBIX IPUCIIOCOOICHUN ¢ THEBMOTHAPOIIPHUBOJIOM.
2 Bunel ynmiuoTHEHUH MPUMEHSIEeMbIX B THEBMOTUPOCUCTEMAX CTAHOUY-HBIX

IpUCIOCOOTICHUH.
3 Tlopsimok pacueTa KOHCTPYKTHBHBIX Pa3MepPOB THEBMOTHIPOTIPUBOJIOB CTAHOYHBIX

IpUCIOCOOTICHUH.



4 Kaxkwue 37eMeHTHI BXOST B COCTaB MTHEBMOTHAPONPUBOIA CTAHOYHBIX MTPUCTIOCOOICHHI?
5 Ilopsimok pacyeTa BEIMYHMHBI X0/1a IITOKA MTHEBMOLMIMHAPA CTAHOYHOTO
MIPUCTIOCOOJICHUS C THEBMOTHIPOTIPHBOIOM.

6 Ilopsmok pacueTa OCHOBHBIX XapaKTEPUCTHK ITHEBMOTHAPOIIPUBOA CTAHOYHOTO
IPUCIOCOOICHHUS.



IIpakTuyeckas pabora «Pacyer TOUHOCTH CTAHOYHOIO MPHUCIOCOOTEHUS»
Ipumep 3ananus:
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1 — kopmyc: 2 — YCTAHOBOWHEBIE 37I€MEHTHI (0MOPHI): 3 — 3asKHMHOI 37Te-
MeHT: 4 — HanpapIgroIHe IMTHOTEL 5 — BHHT: 6 — Cpe3aHHEIH malelr:
7 — durcHpyromuit mrH)T: [ — 3aroTOBKa



1. 2. 3 — TexHOIOrHYecKad YCTaHOBOYHAA ABHad Oasa:
4. 5 — TexHOIOrHYeckas IBOHHAd oNopHAaA ABHadA 0aza:

6 — TeXHOTOTHUCeKAd OIIOPHAad ABHAA 0aza
Bonpocsr:
1 Yro BKIIFOUAET B c€0s1 IOHATHE «ITOTPEITHOCTh YCTAHOBKHU 3aTOTOBKI.
2 Yto Takoe mOrpenrHoCTh 0a3upOBaHUS 3aTOTOBKH ?
3 Uro Takoe MOrpemHOCTh 3aKPEIICHHS 3aTOTOBKU M KAKUMU (haKTOpaMH OTIpeIeIsieTcs e€
BeIUYMHA?
4 Kak npu pacyeTe TOYHOCTH MPUCTIOCOOICHUS YIUTHIBACTCS M3HOC YCTAHOBOYHBIX
DJIEMEHTOB.
5 Kak paccuuThIBacTCs MOTPEIIHOCTh YCTAHOBKH IMPUCTIOCOOJICHUS HA CTAHKE.

4. IIpouenypsl OlleHUBAHUS 3HAHUI

OneHka 3HAHWW, YMCHH, HAaBBIKOB, XapaKTepu3yromas JTamnbl (HopMHpOBAHUS
KOMIIETEHIIMM MO JAUCUUIUIMHE «TexHonornueckas OCHACTKa», OCYIIECTBISAECTCS B XOJE
TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIA.

OObexkTamMu OIICHUBAHHUSI IPU TEKYIIIEM KOHTPOJIE SBISIOTCS:

e yueOHAs JUCHUIUIMHA (AaKTUBHOCTh Ha 3aHATUSX, CBOEBPEMEHHOCTH BBITIOJHEHUS
y4eOHBIX 3aJJaHUH, TTOCEIIAEMOCTh BCEX BUIOB 3aHITHH MO TUCIUTIIINHE);

® CTENEHb YCBOCHHS TEOPETUUECKUX 3HAHMIA;

® YpPOBEHb OBJIAJICHUS MPAKTUYECKUMH YMEHHUSIMU M HaBBIKAMH I10 BCEM BHJaM y4eOHOM
paboThI;

® pe3yNbTaThl CAMOCTOSATEIHHON PabOTHI.

Texymias arrecTanus CTYJICHTOB IPOU3BOAMUTCS B JIMCKPETHBIE BpPEMEHHbIE HHTEPBAJIbI
JEKTOpPOM U mpenojaBareieM (sSIMH), BEIyIIUMH MPAKTUYECKHE 3aHATHs MO JUCLHUIUIMHE B
CJIEAYIOUIMX opMax:

e 3amuTa BHINOJIHEHHBIX JAOOPATOPHBIX U MPAKTHYECKUX PadoT;

e 3ammuTa KypcoBOW pabOThI

IIpomexyTounasas arrecranmss 10 JAucHUIUIMHE «TexHoiornueckas OCHAcTKa»
MIPOBOAMTCS B COOTBETCTBUU C YUEOHBIM IJIaHOM B (hOpME SK3aMeHa C Y4E€TOM pe3yibTaToB
BBITTOJIHEHHUS] KYpCOBOM paboTHI, 3alIUT Ja0OpaTOPHBIX W MPAKTUYECKUX 3aHATHH. CTYyHEeHTHI
JIOIYCKAETCs K 3a4eTy MO JUCHUIUIMHE B CIIydae BBIMOJHEHHs KypcOBOM paboT U J1abOpaTOpHBIX
U T[pakTH4eckux pabor. B cinyuae Hanuuusg y4eOHOM 3aJOKEHHOCTH IO TeKyLIeH
YCIIEBaEMOCTH CTYAEHT CaMOCTOSITEIbHO OTpalbaThIBaeT 0OpA30BaBINYIOCS 33/0JDKEHHOCTb U
JOTIOTHUTEILHO OTYUTHIBAETCS NIEPE]] MPEI0IaBaTeIeM B YCTaHOBIEHHOU UM (opMme.



3ammTa KypcoBOM pabOThl MpPOBOAWTCS B yCTHOM QopMe ¢  00s3aTeIbHBIM
IpPEICTAaBICHUEM pPE3YyJIbTaTOB pa3pabOTKM TEXHOJOTMYECKOro rmporuecca. Jlomyckaercs
JJeKTpoHHas (opMa KOMIUIEKTa YepTe:ked M MOSICHUTEIbHOW 3amUCKu ¢ 00s3aTeabHOU
pacreyaTKoil TUTYJIBHOIO JUCTa A cOopa moanucei. Ha 3amuTty oaHON KypcoBoil paboThl
oTBoaUTCS 15 MuHYT: 10 MUHYT Ha JOKJIaJl CTYJAEHTAa U 5 MUHYT Ha BOMPOCHI MPEIOaBaTeNsl.

DK3aMeH TPOBOAUTCS B yCTHOW Qopme. [IpemomaBarento NpeaocTaBisSeTCs TPaBO
3aJaBaTh CTYJIEHTaM JIOMOJHUTEIbHBIE BOMPOCH B 00bEME colepikaHus NUCHUIUIMHBL. OleHKa
3HAHUM CTYJIEHTA HA HK3aMEHE HOCUT KOMIUIEKCHBIM XapakTep U BBICTABIISIETCA 10 PE3yJbTaTy
OILICHKH OTBETa Ha SK3aMEHE U Pe3yJbTaTy TEKYIIeH yCIIeBaeMOCTH B CEMECTPOBBIN NIEPUOI.

CocraButenb E.H. Eropos




busernl TexHosiornueckasi ocHactka.pdf

Kagenpa "TexHonorus mpon3BoICTBA aBUAIIMOH- YTBEPXIAIO
HBIX IBUTaTENei" 3aB. xadeapoit
«MOCKOBCKHI1 aBHAIIOH- Ba6uu C.B

HBII HHCTUTYT

(HALIMOHAJIBHBIH UCCIIEI0-
BaTEJIbCKUI YHUBEPCUTET

3K3AMEHAI_[I/IOHH])II71 BUWJIET N 1
no pucnuininae "TexHonornyeckass ocHacTKa"
d-1 Ne 14

1. TexHOJOTMYECKUE NMPEUMYILIECTBA MPU MPUMEHEHUU CIIEI. TIPUCTIO-
cobnenuii. TpeboBaHUS K TEXHOJIOTHYECKONW OCHACTKE.

Metoauka pacuera cuii 3axuma. OnpeereHue Cuil 3aKuma, J1eil-

CTBYIOILYIO Ha HUJIMHIAPUYECKYIO 3arOTOBKY YCTAHOBJIEHHYIO B
KOJIbLIEBYIO BhITOUKY. [Ipumep 11-3

Kadenpa "TexHonorus npou3BoacTBa aBHAIMOH- VTBEPXIAIO
HBIX ABUraTenen" 3aB. xadeapoit
«MOCKOBCKHI1 aBUALIMOH- Ba6uu C.B

HBIA UHCTUTYT

(HAIIMOHAJIBHBIN UCCIIE0-
BAaTENIbCKUI YHUBEPCHTET

3K3AMEHAHI/IOHHBII71 BUJIET N 2
o gucuuiuinge "TexHonornyeckass ocHacTKa"
d-1 Ne 14

1. TpeboBaHus 0XpaHbl TPYyAa MPU TPOESKTUPOBAHUU TPUCTIOCOOTIEHHIA.
Y CTaHOBOYHBIE 3JIEMEHTHI IPUCIIOCOOJIEHUI ISl OPUEHTAIIMH 3ar0-
TOBOK IO IJIOCKON TOBEPXHOCTH.

2. Meronuka pacuera cui 3axuma. OnpenencHue CHI 3aKuma, Jei-
CTBYIOUIYIO HA UMJIMHIPUYECKYIO 3arOTOBKY ,yCTAHOBJICHHYIO B
npusmy. Ilpumep 11-4.

Kadenpa "TexHonorus npou3BoAcTBa aBHALMOH- VTBEPXIATO
HBIX aBUTaTEneH" 3aB. xadeapoit
«MOCKOBCKHH aBHAIIMOH- Ba6uu C.B

HBI UHCTUTYT

(HAIIMOHAJIBHBINH UCCIIETO0-

BaTeNbCKUH YHUBEPCHTET

3K3AMEHAI_[I/IOHHI)II71 BUJIET N 3
o gucuuinniae "TexHomornueckast ocHacTKa"
d-1 Ne 14

1. DKOHOMHYECKOE 0OOCHOBAHHE MPHU MPOCKTHUPOBAHUU MTPUCTIOCOOITE-

HUMH.

2. Metoauka pacuera cui 3axuma. OnpeneneHue Cuibl 3aKuma Ipu3-
MaTuyeckom 3arotroBku. Ilpumep 1-3;1-4




«MOCKOBCKHH aBHAIIOH-
HBII HHCTUTYT

(HALIMOHAJIBHBIN UCCIIEI0-
BaTEJIbCKUI YHUBEPCUTET

Kagenpa "TexHonorus npon3BocTBa aBUALIMOH-
HBIX nBMraTeneix"[‘"
9K3AMEHALIMOHHBIU BUJIET N 4

no mucnuininae "TexHonornyeckass ocHacTKa"
d-1 Ne 14

YTBEPXIAIO
3aB. xadenpoi
babun C.B.

1. OnpeneneHre NOrPEeNIHOCTH YCTAHOBKH 3arOTOBOK B IPUCIOCO0IIE-
HUSIX [IPH YCTAHOBKE 3arOTOBKY Ha OJMH LUJIMHAPUYECKHUM, APyTroi
CpE3aHHBIU MaJIell.

2. Metoauka pacueta cui 3axuma. OnpeneraeHue cui 3aKuMa 3aro-
TOBKH, YCTAaHOBJIEHHOM Ha HUIMHIpUUYECKOH ompaBke. [Ipumep 11-2

Kadenpa "TexHonorus npou3BoacTBa aBHAIMOH- VTBEPXIAIO
HBIX ABUrareiein” 3aB. kadeapoii
«MOCKOBCKHI1 aBUALIMOH- Ba6un C.B

HBII HHCTUTYT

(HAIIMOHAJIBHBIN UCCIIEI0-
BAaTENIbCKUI YHUBEPCHTET

3K3AMEHAHI/IOHHBII71 BUJIET N5
o gucuuiuinge "TexHonornyeckass ocHacTKa"
d-1 Ne 14

1. TpebGoBaHus MpeabABIIEMbIC K IPUCTIOCOOICHUAM. [IprBOIBI B
npuctocooeHusX. [[HeBMOTHApaBIMYECKII MPUBOJ M €TO pacyer.

2. Mertoauka pacdera cui 3axuma. OnpenencHue CHUI 3aKuMa, Jei-
CTBYIOIIYIO Ha MPU3MATHYECKYI0 3aroToBKy. [Ipumep 1V-4(au 6 )

Kadenpa "TexHoNmOTHS MPOM3BOICTBA AaBUAIHOH- YTBEPXIAIO
HBIX aBUTaTEneH" 3aB. xadeapoit
«MOCKOBCKHI1 aBHAIIMOH- Ba6uu C.B

HBII HHCTUTYT

(HaLMOHANBHBIH Uccieno-

BaTeNbCKUH YHUBEPCHTET

3K3AMEHAI_[I/IOHHI)II71 BUJIET N 6
o gucuuiuiniae "TexHonornyeckast ocHacTKa"
d-1 Ne 14

1. TloHATHE KOHCTPYKTUBHOM U yCTAaHOBOUHBIX Oa3ax oOpabaTbiBae-
Mot moBepxHOoCTU. [IpuHIIKUIT 0OPaTUMOCTH KOHCTPYKTUBHBIX 0a3.
Omnpenenenre MOTPENTHOCTA OA3UPOBAHUS 3aTOTOBOK.

2. Metonuka pacueta cui 3akuma. OnpeiesieHue Cuil 3aKuma, Jeiu-
CTBYIOIIYIO Ha MpU3MaTUYECKyto 3aroToBky. [Ipumep 111-1.




«MOCKOBCKHI aBHAIIOH-
HBII HHCTUTYT

(HALIMOHAJIBHBIH UCCIIEI0-
BaTEJIbCKUI YHUBEPCUTET

Kagenpa "TexHonorus npon3BocTBa aBUALIMOH-
HBIX JBHTrareiei"”
3K3AMEHA]_[I/IOHH])II71 BWJIET N 7
o auctuIuinHe "TexHomornueckas ocHacTka"
®-1 Ne 14

YTBEPXIAIO
3aB. xadeapoit
ba6un C.B.

1. Yucno 6a3oBbix noBepxHoctel. [IpaBuio mectu Touek. [lonsarue
TJIAaBHOM, HAIIPABIAIOIIEN U YIIOPHOU MTOBEPXHOCTU. KOHIYKTOpHBIE

BTYJIKU: IIOCTOAHHBIC, CMCHHBIC 6BICTpOCMeHHBIC.

2. Meroauka pacuera cui 3axuma. OnpenesneHue cuil 3aKuma, J1en-
CTBYIOIIYIO Ha MPU3MATHIECKYTO 3aroToBKy. [Ipumep1-6.

Kadenpa "TexHonorus npou3BoacTBa aBHAIMOH- VTBEPXIAIO
HBIX ABUrareiein” 3aB. kadeapoii
«MOCKOBCKHI1 aBUALIMOH- Ba6un C.B

HBI UHCTUTYT

(HAIIMOHAJIBHBIN UCCIIEI0-
BAaTENIbCKUI YHUBEPCHTET

3K3AMEHAIIMOHHBINA BUIET N 8

o pucuuininge "TexHomornyeckast ocHacTKa"
d-1 Ne 14

1. Pacuer MOTpCIIHOCTHU 68.3HpOBaHI/I${ IIpHU YCTAHOBKEC HHHHHHqueCKOﬁ 3aroToB-

KU Ha MPU3MY.

2. Meroauka pacueta cui 3akuMa. OnpeaeneHne Cuil 3aKuma, J1eu-
CTBYIOIIYIO Ha MPU3MATUYIECKYIO 3aroToBKY. [Ipumep 1-3;1-5.

Kadenpa "TexHONIOTHS IPOM3BOICTBA AaBUAIHOH- YTBEPXIAIO
HBIX ABUTaTeaen"” 3aB. xadeapoit
«MOCKOBCKHI aBHAIIMOH- Ba6uu C.B

HBII HHCTUTYT

(HaLMOHANBHBIH Uccieno-

BaTeIbCKUN YHUBEPCUTET

3K3AMEHAHI/IOHHI)II71 BUJIET N9
no gucuuiuinHae "TexHonorunueckast ocHacTka"
d-1 Ne 14

1. OmpenesieHHE YCIOBUS BO3MOXKHOCTH YCTAHOBKH 3arOTOBKH Ha JBa
UJIMHAPUYCCKHX TaNbIia.
2. Metoauka onpeaeacHus IOrPEIIHOCTH 3aKPEIUICHUS IeTaIl B IPH-
CIIOCOOJICHUSIX.




«MOCKOBCKHH aBHAILIOH-
HBII HHCTUTYT

(HALIMOHAJIBHBIN UCCIIEI0-
BaTEJIbCKUI YHUBEPCUTET

Kagenpa "TexHonorus npon3BocTBa aBUALIMOH-
HBIX nBHraTeneE["
IK3AMEHALIMOHHBIN BUJIET N 10

no mucnuininae "TexHonornyeckass ocHacTKa"
d-1 Ne 14

YTBEPXIAIO
3aB. xadenpoi
babun C.B.

OmnpeneneHue yciaoBus BO3MOKHOCTH YCTAaHOBKH 3arOTOBKH Ha
OJIVH UWJIMHAPUYECKUN U BTOPOU CPE3aHHBIN NaJELl.

OmnpeneneHne NOTPENTHOCTHA Oa3UPOBAHUS TIPH YCTAHOBKE 3aTOTOB-
KU Ha [UIMHAPUYECKYIO OMPABKY U B 0a30BbIN yIOJI.

Kadenpa "TexHonorus npou3BoacTBa aBHAIMOH- VTBEPXIAIO
HBIX ABUrareiein” 3aB. kadeapoii
«MOCKOBCKHI1 aBUALIMOH- Ba6un C.B

HBI UHCTUTYT

(HAIIMOHAJIBHBIN UCCIIEI0-
BAaTENIbCKUI YHUBEPCHTET

3K3AMEHAIIMOHHBINA BUIET N 11

o gucuuiuinge "TexHonornyeckass ocHacTKa"
d-1 Ne 14

Onpenenenne MakCUMaJIBHOTO yIJla IOBOPOTA 3arOTOBKU IIPH yCTa-
HOBKE 3arOTOBKH Ha OJIMH LWJIMHAPUYECKUN APYTrON CpPE3aHHbIN I1a-
aen.

[TorpenrHocTh yCTaHOBKH 3arOoTOBKHU B npucroco0naenuu. [lorpemi-
HOCTh 0a3upoBanus. OnpeieseHue NOorpelHOCTH 0a3upoBaHUs IPU
YCTAHOBKE 3arOTOBKHM IO BHYTPEHHEMY OTBEPCTUIO HA TUJIUHIAPHUYIE-
CKMU majeLr.

Kadenpa "TexHonorus npou3BoAcTBa aBHALMOH- VTBEPXIATO
HBIX aBUraTteaein"” 3aB. xadeapoit
«MOCKOBCKHH aBHAIIMOH- Ba6uu C.B

HBIA UHCTUTYT

(HaLMOHANBHBII UCCIIE0-
BATENIbCKUI YHUBEPCHTET

3K3AMEHAI_[I/IOHHI>II71 BUJIET N 12
o pucuuiuinae "TexHomornyeckast ocHacTka"
D-1 Ne 14

1. 3aXUMHBIE YCTpOKCTBA npucnocodaeHuit. Cuibl, AHCTBYIONINE HA
3aroToBKY npu 00padoTke. CxeMbl AHCTBUS CUJI IPU TOKAPHOU U
dbpesepHoii 00paboTKax.

2. Onpenenenue cui, IEMCTBYIOIINX B KIMHOIUTYHKEPHOM MEXaHU3ME
C IByXOIOPHBIM IUTYHXEPOM.




«MOCKOBCKHI aBHAIIOH-
HBII HHCTUTYT

(HALIMOHAJIBHBIH UCCIIEI0-
BaTEJIbCKUI YHUBEPCUTET

Kagenpa "TexHonorus npon3BocTBa aBUALIMOH-
HBIX ABUTaTENCH"
3K3AMEHAIIMOHHBINA BUJIET N 13
no qucuumuHe "TexHonornueckas ocHacTka"
O-1 Ne 14

YTBEPXIAIO
3aB. xadeapoit
ba6un C.B.

C ABYXOIIOPHBIM IUTYHKEPOM C POJIUKOM.

CKHX JIeTalel(KOPOTKHUX U JITTUHHBIX ).

OHpC,ZIeJIGHI/IG CHII, I[GI\/'ICTBYI-OHII/IX B KIIMHOIINTYHKCPHOM MCXAaHHU3MC

OcHoBHbIE cxeMbl 6aznpoBanus. CxemMbl 0a3UpOBAHUS UIHHIPHYE-

Kadenpa "TexHon0rus IPOU3BOACTEA aBUALIMOH- VTBEPXJIAIO
HBIX ABUraTenen" 3aB. xadeapoit
«MOCKOBCKHI aBHALIMOH- Ba6uu C.B

HBII HHCTUTYT
(HaIMOHANBHEIN HCCITeNO-
BaTeNIbCKUH YHUBEPCHTET

3K3AMEHAIII/IOHHI)II71 BWJIET N 14
o aucuuiuinige "TexHonornyeckass ocHacTKa"
d-1 Ne 14

1. 3axxumusle yctpoiicTBa. CHilbl, IEUCTBYIONINE B KIMHOIUTYHXKEP-
HOM MEXaHHU3ME C KOHCOJIbHBIM ILTYHKEPOM.

2. OcHoBHbIE cXxeMbI 0azupoBaHus. CxeMbl Oa3upoBaHUs JAeTallel 1o
KOHHYECKUM MOBEPXHOCTAM IPH YCTAHOBKE B LIEHTPax.

Kadenpa "TexHONIOTHS IPOM3BOICTBA AaBUAIHOH- YTBEPXIAIO
HBIX ABUTaTeaen"” 3aB. xadeapoit
«MOCKOBCKHI aBHAIIMOH- Ba6uu C.B

HBII HHCTUTYT
(HaLMOHANBHBIH Uccieno-
BaTENBCKUH YHUBEPCHUTET

3K3AMEHAIIMOHHBIN BUJIET N 15

no gucuuiuinHae "TexHonorunueckast ocHacTka"
d-1 Ne 14

1. YcranoBouHBIE 3JIEMEHTHI pucocobennii. KoHcTpykius yctaHo-
BOYHBIX IITHIPEN, PETYIUPYEMBIX U BCIIOMOTATENIbHBIX OIOP.

2. 3axxuMHble ycTpoiicTBa. CUilbl, JEHCTBYIONIUE B MEXaHU3ME TaiKa-
BUHT. OmpesiesieHne MOMEHTA Ha KJII0Ue IIPU 33JaHHOM YCUJIMH 3a-

ZKuma.




«MOCKOBCKUI aBUAIIMOH-
HBII HHCTUTYT
(HaIMOHANBHEIN HCCITeO-
BaTEJIbCKUI YHUBEPCUTET

Kadenpa "TexHom0THsS MPOM3BOICTBA AaBUAIIHOH-
HBIX JBHTrareiei"”
3K3AMEHAIII/IOHHI)II71 BUJIET N 16
o auciuiuinge "TexHomornueckas ocHacTKa"
d-t Ne 14

YTBEPXJIAIO
3aB. xadeapoit
babun C.B.

1. IlneBMaTHUECKHE U TUAPABINYECKUE PUBO/IBI IPUCIIOCOOICHUH.
Mertone! pacuera. /IoCTOMHCTBA U HETOCTATKH.

Metoauka onpeneneHus cuiibl 3akuma. OnpeaeseHus: CUilbl 3aKuMa

3aroTOBKH C IIPUMCHCHUCM PbIYaA)KHO-IIAPHUPHOTI'0 MCXaHU3MaA.

Kadenpa "TexHOIOTHs IPOU3BOACTBA ABHALIMOH- VTBEPXIIAIO
HBIX ABUrareiein” 3aB. kadeapoii
«MOCKOBCKHI1 aBUALIMOH- Ba6un C.B

HBII HHCTUTYT

(HAIIMOHAJIBHBIH UCCIIEI0-
BaTEJIbCKUIl YHUBEPCUTET

3K3AMEHAHI/IOHHI)II71 BUJIET N 17
o mucrouininHe "TexHonorndeckas ocHacTKa"
d-1 Ne 14

1. PelyakHble MEXaHU3MBI B IPUBOAAX MPUCHIOCOOIeHU. MeToauka

pacuera.

2. DmeMeHTsI iprcnocobeHmid. Kopiryca, KOHCTPYKIHMSI B MaTEPHAJIBI.
Crnioco6 6a3upoBaHus Ha CTOJIE CTAaHKA YHUBEPCAIBLHOTO U MPO-

IPAaMMHOTO.






