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1 MeToaunuyecKue YKazaHusd MO NMPOBCACHHUIO JICKIIMOHHBIX 3aHATHH

Jlek1IMOHHBIE 3aHATHS B BBHICIIEM Y4e€OHOM 3aBEICHUU SIBISIOTCS OCHOBHOU (hopMOii
OpraHu3auy yueOHOro mpoiecca U J0JKHBI ObITh HalleJIeHbl Ha BBIITOJIHEHUE psJia 3a1au:

- O3HAaKOMUTb CTYJAEHTOB CO CTPYKTYPOH JUCLUIUIMHBI,

- U3JI0)KUTh OCHOBHOM MaTepUall IporpaMMbl Kypca JUCLHUTIIINHEI,

- 03HAaKOMUTH C HOBEUIIIMMH MMOAXO0AaMHU U TIPOOIEMATHKON B TAHHOW 00J1acTH;

- chopMHpOBaTh Yy CTYJICHTOB IMOTPEOHOCTh K CaMOCTOSATEIHLHON paboTe ¢ ydeOHOi,
HOPMAaTUBHOM U HAYYHOU JINTEPATypOi.

JlexunoHHOe 3aHATHE TMpeACTaBiseT co0OM CUCTeMaTHYecKoe, IOCIeI0BaTeIbHOE,
MOHOJIOTHYECKOE M3JI0KEHUE TMPEIo1aBaTeleM-JIeKTOpOM Yy4eOHOTO Marepuania, Kak MpaBuio,
TEOPETHYECKOr0 XapaKTepa.

[Menp sexuuu — oOpraHu3anus LEJICHANPABICHHONW I103HABATENBHON JEATEIIBHOCTH
CTYJEHTOB I10 OBJIa/ICHUIO POTPAMMHBIM MaTepUaIoM y4eOHON AUCIUILINHBI.

UreHne Kypca JIEKUMI MO3BOJSAET JaTh CBSA3AHHOE, ITOCIENOBATEIBHOE H3JI0KECHUE
MaTepuaia B COOTBETCTBUU C HOBEMIIMMHU JAHHBIMU HayKH, COOOIIMTH CIyLIATENISIM OCHOBHOE
CoZIEpKaHUE MPEAMETA B LEJTOCTHOM, CUCTEMAaTU3UPOBAHHOM BUJIE.

B psne cinyuaeB nekius BoITONHAET (PYHKIIHIO OCHOBHOTO UCTOYHMKA HH(OpMAaLIUY, KOoraa
HOBBIC HAy4YHBIC JAHHBIE TI0 TOW WM MHON TeMe He HAIILIM OTPAKEHUS B yUeOHHKAX.

OpraHu3aniOHHO-METOIUYECKON 0a30il TpPOBENEHUS JEKIIMOHHBIX 3aHATUH SBISICTCS
pabounii ydeOHBIN TUIaH HANpaBlIeHUs MOATOTOBKU. [Ipy MOArOTOBKE JIEKIIMOHHOTO MaTepHasia
npenojaBaTesib 00s13aH PYKOBOACTBOBATHCA YYEOHBIMH MpOrpaMMaMy IO JUCIUILIMHAM
kadenpsl, TeMaTUKa U COJCpKAHUE JICKIMOHHBIX 3aHITHIA KOTOPBIX MPEACTaBIeHA B PabOUMX
nporpaMmax, yaueoHO-METOIUYECKUX KOMILJIEKCaX.

[Tpu yTeHHnn JEKIUI MpernogaBaTellb UMEET MPaBO CAMOCTOATEIHHO BRIOUPATh (hOPMBI U
METO/Ibl M3JI0KEHUS MaTepuaa, UCIOJIb30BaTh Pa3IMuHbIe TEXHUYECKUE CPEICTBA O0yUEHUS.

PexoMeHnnarmuu mo pabore CTYyJEHTOB ¢ KOHCTIEKTOM JICKITUH.

W3ydeHne AUCUUIIIIMHBI CTYICHTY CJIelyeT HaUMHATh C MPOpaboTKU paboyeil mporpaMmsl,
0co00e BHUMaHUe, YAeIss EesIM U 3a/1a4aM, CTPYKTYpPE U COJIEp>KaHUI0 Kypca.

[Ipy KOHCHEKTUPOBAHMU JIEKIMHA CTYAEHTaM HEOOXOAMMO H3J1araTh YCIbIIIAHHBIN
MaTepuan KpaTKO, CBOMMH CJIOBaMH, oOpallas BHUMaHUE, Ha JIOTUKY HW3JIOKEHHUS MaTepuIa,
apryMeHTalui0 ¥ TpUBOAMMBIE MpuMepbl. HeoOXoauMo BBIAENATh Ba)KHbIE MECTa B CBOMX
3amucsx. Eciay HEeMOHSTHBI Kakue-TMOO MOMEHTHI, HEOOXOIMMO 3alMChIBATh CBOM BOIPOCHI,
IIOCTapaThCsl HAWTH OTBET HA HUX CaMOCTOATENbHO. Ecaum caMOCTOSTENBHO HE YAAJIOCh
pazobpaThCcsi B MaTepuale, BIOCIEACTBUA HEOOXOIMMO JINOO HA CIEAYIOIIeH JIeKuu, 100 Ha
71a00paTOpPHOM 3aHSATHM WIM KOHCYJIbTalUM OOpAaTUTbCA K BEAYIIEMY IMPENoJaBaTeNio 3a
pa3bACHEHUSIMH.

VYcnemHoe OCBOGHHME Kypca NpPEAnosiaraeT akTUBHOE, TBOPYECKOE ydacTHE CTYAEHTa
IyTeM IUTAHOMEPHOH, MOBCETHEBHOM paboThl. JICKIIMOHHBIM MaTepHal cielyeT IpocMaTpuBaTh B
TOT *e JIeHb. PeKoMeHyeMyto TOMOIHUTENbHYIO JIUTEPATypy ClelyeT MpopadaThiBaTh MOCIHE
W3YYCHUS JAaHHOW TEMBI N0 YYeOHUKY M MaTepHaliaM JICKITHH.

Kaxnas Ttema umeer cBou crneuuduueckue TEPMHHBI U ONpPEICICHUSA. YCBOCHHE
MaTepuaia HeoOXOJUMO HAYMHATH C YCBOCHHUS JTHX MOHATUH. Ecnm kakoe-nubo moHsTHE
BBI3bIBACT 3aTPYJHEHHS, HEOOXOIUMO IOCMOTPETh €ro CyTb U COJAEp)KaHHE B CJOBape
(MaTepHeTe), BBIMKMCATH €T0 3HAYCHUE B TETPA/h IS TOJATOTOBKH K 3aHITHSIM.

[Ipu mnoaroroBke MaTepuaiza HeEOOXoAMMO oOpamiaTh BHHMAaHHE Ha TOYHOCTb
OTpesieNieHUH, TMOCJIeIOBAaTeIbHOCTh W3YYEHHUs MaTepuana, apryMEHTalll0, COOCTBEHHBIC
IIPUMEPBI, AHAJIN3 KOHKPETHBIX cuTyanuil. Kaxxiyro Heaemno pekoMeH1yeTcsl OTBOJUTh BpeMs ISt
MOBTOPEHUS TMPOMIAEHHOIO MaTepuaina, IpOBEpss CBOU 3HAHUSA, YMEHHMS U HaBBIKM 110
KOHTPOJIBHBIM BOIIPOCAM U TECTAM.



2 MeToanyecKue yKa3aHus Mo J1a00paTOpPHbIM padoTam

N3ydenne mucuumiauHbl <« OCHOBBI TEXHOJOTHYECKOTO PAa3BUTHS IPOU3BOJICTBA»
MpEANnoJaraeT MmoceneHne o0yJaronMMUCI HE TOJBKO JICKIIUH, HO U JaOOpaTOPHBIX padoT.
JlaboparopHble pabOThI €O CTYACHTaMU IMpPEIHA3HAYEHBI JUIsI TMPOBEPKH YCBOCHUS WMU
TEOPETUYECKOr0 MaTeprasa TUCIUIUIHHBI.

OcHoBHBIE 11e7H Ta00paTOPHBIX PadoT:

- 3aKPENUTh OCHOBHBIE MOJIOKEHUS TUCIUTUINHBI,

- IPOBEPUTH YPOBEHb YCBOCHUS M IOHUMAaHMSI CTYIEHTAMH BOIIPOCOB, PACCMOTPEHHBIX Ha
JEKIUSAX U CAMOCTOSITEIbHO N3YUYEHHBIX N0 yUeOHOM JTUTepaType;

- HAY4YUTb I0JIb30BATbCS HOPMATUBHOW M CIIPABOYHOM JIMTEPATYpOH U IOJIy4CHMS
HE00X0IUMOM HH(OPMALIUK O KOHKPETHBIX TEXHOJIOTHUSX;

- 0Ka3aTh MOMOIIb B TPUOOPETECHIH HABBIKOB PacueTa TOYHOCTHBIX XapPaKTEPUCTHUK;

- BOCTIOJTHUTDH MPOOEIIBI B MPONICHHOW TEOPETUIECKON YacTH Kypca ¥ OKa3aTh MOMOIIb B
€ro YCBOCHHH.

JUis  KOHTpOJii 3HAHUM, TMOJyYEHHBIX B TMPOLECCE OCBOCHUSA AMCUUIUIMHBI Ha
71a00paTOPHBIX 3aHATUSAX OOYYaIOIIUECS BBITIONHSIOT 3aJaHHUs PEKOHCTPYKTHBHOTO YPOBHS U
KOMIUIEKCHOE MTPaKTHUECKOe 3ajaHHe.

[lenpio BBIMOTHEHUS 3a/laHUs PEKOHCTPYKTHBHOTO YPOBHS M KOMILIEKCHOTO 3aJaHHUS
CTYJEHTaMH SBIIETCS CUCTeMaTHU3allus, 3aKperyieHue M pacliupeHHe TEOPEeTUUYECKUX 3HAHUH,
MOJTYYEHHBIX B XOJC U3YUCHHUSI TUCIIUTUIHHEI.

Huxe npuBonarcs o0mirie METOOUYECKHE YKa3aHUsI, KOTOPbIE OTHOCSTCS K 3aHSTHUAM IO
BCEM TEMaM:

- B HavaJie KaXJOro JabopaTOpHOTO 3aHATHS HeoOXoaumo chopMyaupoBaTh IIEib,
MOCTABUTH 33J1a4H;

- Janee HeoOXOIMMO MPOBEPUTH 3HAHUS CTYJIEHTAMH JIEKIIMOHHOTO MaTepHualia o TeMe
3QHSITUI,

- B Ipolecce 3aHATUS HEoOXOauMO 100MBAaTbCA WHIUBUIYATbHOW CaMOCTOSTEIbHOU
paboThI CTYICHTOB,

- 3HaHUS CTYACHTOB MEPUOJMYECKH KOHTPOJUPYIOTCS IyTeM IPOBEAEHUS TEKyIen
arrectanuu (pyOeXHOTO KOHTPOJIS), CBEICHUS O PE3yJIbTaTaX KOTOPOM JOBOJSATCS 10 CTYJICHTOB
U TIOJJAIOTCS B ICKaHAT;

- BpeMsl, BBIJICIICHHOE Ha OTIENIbHBIC TAlbl 3aHATUH, YKa3aHHOE B pabodeil mporpaMme,
SBJISIETCS. OPUEHTHPOBOYHBIM; MPENOJIaBaTENb MOXKET MepepacipeeiuTh €ro, Ho JOHKHA OBITh
oOecrieyeHa mpopaboOTKa B MOJIHOM 00beMe MPUBEICHHOTO B paboueil mporpaMme Marepuana;

- Ha TNEPBOM 3aHATHUU TMPENOoAaBaTesb JOJDKEH O3HAKOMUTH CTYJEHTOB C IpaBHJIaMU
MOBEJICHUs B J1a0OpaTOpMU W MPOBECTH HMHCTPYKTAX IO OXpaHE Tpyda U MO MOKapHOU
0e30macHOCTH Ha paboveM MeCTe;

- IPeToAaBaTelb T0JDKEH 03HAKOMUTH CTYICHTOB CO BCEM 00BEMOM JIA00PATOPHBIX padboT
U TpeOOBaHUAMHU, N3JI0KEHHBIMU BBIILIE,

- IperoAaBaTelb yAelseT BHUMAaHKE OIICHKE aKTUBHOCTH Pa0OTHI CTY/ICHTOB Ha 3aHATHUSX,
OTIpeIeNICHUIO YPOBHS X 3HAHUN Ha Ka)JI0M 3aHSATHUH.

Ha naboparopHbIX paboTax pemaroTcs 3a/1a4u U3 BCeX Pa3iesioB U3y4aeMOM JTUCITUILTAHEI.

KonnuecTBo yacos
Ne JIP Pa3nen / HaumenoBanue nabopatopHbIX paboT
OYHOE 3a049HOE
TexHonornueckne mnponeccbl KakK 3KOHOMHYECKHE 2
00BEeKTHhI
1 |TexHUKO-?KOHOMHYECKHE TMoKa3aTean 3(P(PEKTUBHOCTH 2
TEXHOJIOTHYECKUX MTPOLIECCOB
AHaJIM3 TEXHOJIOTHI MeXaHN4YeCcKoi 00padoTKu 14 4
AHAJN3 TEXHOJOTruil COOPOYHOT0 MPOU3BOACTBA

4



Ne JIP Pasnen / HanmenoBanue 1abopaTopHBIX paboT Kommuectso uacos
OYHOE 3a049HOE
2,3 |OneHka roqHOCTH Pa3MeEpPOB JeTajei 4 4
4,5,6 |Onenka napaMeTpoB reOMETPUIECKON TOYHOCTH 6
7 OrieHKa KauecTBa MOBEPXHOCTH JIETaJICH 2
8 | TexHHKO-3KOHOMHYECKHUI aHAIN3 TEXHOIOTHYECKUX 2
IPOIIECCOB
Hroro: 16 4

JlabopaTopnasi paGora
Onenka mapamMeTpoB reoMeTpU4eCKOil TOYHOCTH

Hean padoTbl

=

O3HakoMJIEHUE C U3MEPUTEIbHBIM HHCTPYMEHTOM.
2. Tlomy4eHune MpakKTUIECKUX HABBIKOB ITPU U3MEPEHHUH U OIIEHKE T€OMETPHUECKUX MapaMeTPOB
neTanei.

IIpubopsl U MHCTPYMEHTBI
[IITaHr€eHUHCTPYMEHTHI.

MUKpOMETPUIECKHE HHCTPYMEHTHI.
Priuaxknas cko0a.

wn R

KpaTkue TeopeTnyeckue cBeaeHHs

HImanzenuncmpymenmot
HITaHreHMHCTPYMEHTHI SABISIOTCS MPOCTEHIIUMH W Hauboliee pacripoCTpaHCHHBIMU

YHHUBEPCAJIbHBIMU MHCTpyMeHTaMHu. OHU NPUMEHSIOTCS [T aDCOMIOTHBIX U3MEPEHUH pa3MepoB
IIPY CTAHOYHBIX, CIIECAPHBIX, pEKe NHCTPYMEHTAJIBHBIX Pa00TaX B IIEXOBBIX YCIOBUSX.
K mraHreHuHCTpyMEHTaM OTHOCHT:

1. wTaHreHUUpKYIb,
2. IITaHTEHTITyOMHOMED;
3. mTaHreHpeicmac.
OCHOBHBIMHU YaCTSIMH IITAHTCHUHCTPYMEHTOB SIBJISIFOTCS . IIKATA-THHEHKA C IeJIeHUIMU 1MM

U TepeMCIIAloNIascs Mo JIMHEeiiKe BcroMoraTenbHas Inkaina-Honuyc (puc.l). ITo HOHHYyCY
OTCUUTBIBAIOT JIECATHIC U COTHIE OJIM MUUMMeTpa. HanbombIee pacnpocTpaHeHUE MOTYIHIN
HOHHUYCHI ¢ TouHOCTRIO oTcueTa 0,1; 0,05u 0,02um (puc.2). [y oTcueTa ¢ MOMOIIbI0 HOHUYCA
CHavaJla ONPENeNSIOT 10 OCHOBHOM INKaJie IIeJI0€ YKHCIO MUJUTMMETPOB IEpell  HYJICBBIM
JieNIeHHEeM HOHHMYyca. 3aTeM J00aBIISIOT K HEMY YMCIIO JIOJICH TI0 HOHHYCY B COOTBETCTBHU C TEM,
KaKoOi IITPUX IIKaJIbl HOHWYCA COBMAJAeT KaK €IMHOE IIeJI0€ CO IMITPUXOM OCHOBHOM IITKAJIBI.
Hampumep, Ha puc.3, a u3mMepsieMblil pa3Mep paBeH /MM, a Ha puc.3,0 — 7, Mm.
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IITaHreHUMPKYJIU IPUMEHSIOT KaK JJIs1 U3MEPEHUS HapY)KHBIX U BHYTPEHHUX Pa3MepoB
JleTaJeH, TaK U I Pa3METKHU.

HItanrenimpkynb (puc.4) cocrout u3 mranru 10 ¢ HEMOABMKHBIMU M3MEPHTEILHBIMH
ryokamu 1 m pamku 3 C NMOABMKHBIMH HM3MEPHUTEIbHBIMUA TyOkamu 2. Ha mtanre HaHeceHa
OCHOBHas IIKaja INTaHreHInupKynd. Ha pamke, KoTopas MOXKET IEpEMEINaThCsl BIOJIb IITaHTH,
3aKperieH HOHUYC mTaHreHuupkyns 9. Ha nonBuxkHoN pamke 3 yCTaHOBIIEH CTONOPHBINA BUHT 4.
Jns  mmaBHOTO —TepeMenieHuss pamMku 3 1o JuHedke-mrtanre 10 mpemxycMOTpeHo
MUKPOMETPUYECKOE  YCTPOHCTBO.  MUKpOMETpUYECKOE  YCTPOMCTBO  COCTOMT U3
MHUKPOMETPHYECKOTO BUHTAa 8, OJHUM KOHIIOM CKpPEIJICHHOTO C paMKoW 3 W Tailkod 7,
pacroyiokeHHO! B mpope3u xomyTHka 6. IIpu 3akaToM cTOOpPHOM BUHTE 5 BpalleHue raiku 7
BBI3BIBACT IEPEMEICHHE pPAaMKH BJOJb INTAaHTU. [Ipu cBeOeHHBIX TryOKax IITaHTEHIMPKYIS
HYJIEBOE JI€JICHUE HOHMYCA JOJDKHO COBIIAJNATh C HYJIEBBIM JEJIICHHEM OCHOBHOM IIKajbl. Ecim
HYJIEBBIE JICJIEHUS HE COBIAIal0T, HEOOXOAMMO BHECTH COOTBETCTBYIOILYIO NONpaBKy. Jlis u3me-
pEHMsI BHYTPEHHHUX pa3MEpOB Ha KOHIAX TIyOOK IITaHMeHIMPKYJIEH MMEIOTCS YCTYIBl C
WINHAPUYECKUMHI U3MEPUTENIbHBIMU MOBEpXHOCTAMU la u 2a. [Ipu MONHOCTBIO CBEIEHHBIX
ryOKax pacCTOSHUE MEXAY U3MEPHUTEIbHBIMHU MOBEPXHOCTSIMH YCTYIOB PaBHO ONpEAETICHHOM



BEJIMYMHE, KOTOpasi HAHEeCeHa Ha T'yOKe ITaHreHUupKyis. HapykHble pa3Mepbl MOKHO U3MEPATH
KaK BEpXHUMU I'yOKaMH, TaKk U HKHUMU. J{J11 M3MEpeHusl BHYTPEHHUX Pa3MepOB MTpeIHa3HAuCHbI
TOJIbKO HUKHUE TYOKH, a I pa3METKH — BEpXHUE.
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Pucynok 4
IITanrenpecMace — SBJISICTCS OCHOBHBIM M3MEPUTEIBHBIM HHCTPYMEHTOM IS

pasmerku aeraneit. LllTanrenpeiicmacc (puc.5) ycrpoen ciemyromum oOpa3om: mrtanra 1
HETOABI)KHO COEAMHEHA C MACCHBHBIM OCHOBaHHMEM 2 , IOJIBMKHASI paMKa 3 MOYTH MOJHOCTHIO
nofo0Ha TOABMXKHOM paMKe IITaHTEHIUPKYJsS, OTIMYHME COCTOMT B TOM, 4YTO B paMmKe
HITaHreHpercMacca MOTYT 3aKpeIUIAThCS KoJieHYaTas HOXKKa 4, KOTopasi CIYXKUT JUIsl pa3METKH,
U3MEpHUTeNlbHAs HOXKa 5; JepiaBKa BBICOTHBIX HOXKEK O, B KOTOPOM MOTYT YKpEIIsAThCA B
3aBUCUMOCTH OT XapaKTepa ImpoMepa BBICOTHBIE HOXKH 7, 8, 9.C moMouipo u3MepUTEeIbHON
HOXKM D MOKHO HM3MEPUTh BBICOTY JETalled, a TaK)KE€ PacCTOSIHUE OT Pa3IM4HBIX YCTYIOB 0
OCHOBaHus JeTanu. Ecinm B KauecTBE M3MEPUTENBHON NOBEPXHOCTU HCIOJB3YETCSl BEPXHSA
MU3MEpPUTENIbHAS IIOBEPXHOCTh HOXKKH O, HCKOMBIH pa3Mep pPaBeH OTCUUTAHHOMY 10
IITAHTEHPEHCMacCy pa3Mepy ILTIOC BBICOTA «A» HOXKHU 5. BeicOTHBIC HOXKH 7, 8, 9cmyxkaT ans
U3MEpEeHUs TIyOMHBI a30B, BBITOUEK U T.A. [IJI1 MPOBEPKU HYJIEBOTO MOJOKEHUS HOMXKEK JTH000Tr0
THUIIA K IITaHTeHpelicMaccaM mpujiaraetcs ornopHas miomiaaka 10, koTopas ¢ moMorsio BuHTa 11
MOJKET OBITh IPUKPEIJTIEHA K OMOPHOM OBEPXHOCTH OCHOBaHUS 2. [Ipy CONMPUKOCHOBEHUH HOXKKHU
4 u 5 ¢ MIOCKOCTbIO OMOPHOW IUIOIIAJKK HYJIEBOE JeJeHHEe HOHMYCa JOJKHO COBMAaTh C
HYJIEBBIM JIEJICHUEM OCHOBHOM ILIKAJIBI.
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IItanrenrayonnomep (puc.6) CIyXUT Ui U3MEPEHHS BBICOTHI BHICTYIIOB U TJTyOHHBI
OTBEPCTHUH, Ma30B M T.I. B mTaHreHrayOMHOMEpe MOABMXKHAS paMKa IMPEJCTaBIseT COOOU
oJiHO 11enoe ¢ TpaBepcoi 1. Pamka ¢ TpaBepcoit aBuxkercs no mranre 2. OqHol U3 u3Mepu-
TENbHBIX IOBEPXHOCTEM SABIAETCA IUIOCKOCTh TpaBepchl «A». BTopoil u3MepuTenbHOU
IIOBEPXHOCTBIO CIYXKHUT TOPELl ITAHTU «b».

Pucynok 6

Mukpomempuueckue uncmpymenmol
MukpomeTprieckre WHCTPYMEHThI OOLIEro Ha3HAUYEHHUs BBITYCKAIOTCS OTEYECTBEHHOMN

IIPOMBIINIJICHHOCTBIO TPEX OCHOBHBIX THUIIOB.

- MHKPOMETp IIIQJAKHIA JJIsl HApyXXHBIX H3MEpeHuit (puc.7);
- MHUKpoMeTpuueckuii rayounomep (puc.8);
- MHKpoMeTpuueckuii Hyrpomep (puc.9).

Takske BBITYCKAaIOTCSI MUKPOMETPBI CO BCTaBKAMH JUIS M3MEPEHUS PE3bObI U PHIYaKHBIC
MHKPOMETPBHI.

OCHOBHBIM Y3]IOM B MHKPOMETPHYECKMX HWHCTPYMEHTAax SBISETCS BHHTOBAs Napa,
npeoOpa3yronias BpalaTeIbHOE IBHKEHUE MUKPOBUHTA B ITOCTyNaTebHOE. MUKpOMETpUYECKast
BUHTOBAs Mapa NPUMEHSETCS TaKKe B OTCUETHBIX NMPHUCHOCOONCHHAX Ipyrux mpudopos. Llena
JieNIeHHUs] MUKpoMeTprudecknx HHCTpyMeHToB 0,01vm.

Pucynox 8
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Pucynox 10

Omcuemnoe ycmpoucmeo MUKpOMEMpUUecKuUx UHCMpyMeHmos
OtcyeTHOE YCTPOMCTBO MUKpPOMETpUYEeCKUX MHCTpyMeHTOB (puc.10) cocrout u3 IBYX

IIKaJl. TPOJOJBHOM, HaHeCeHHOW Ha crebenb 1, M KpyroBoil, HaHeceHHOW Ha Oapaban 2.
[lpomonpHas mIKama WMEET JBa psga IITPUXOB, PACHOJIOKEHHBIX IO 00€ CTOPOHBI
TOPH30HTAILHOW JIMHUU U CABHHYTBIX OJMH OTHOCHTEHHO Apyroro Ha 0,5vum. O0a psina mTpuxos
00pa3yloT OJHY NPOJOJIbHYIO KAy ¢ IeHoW aenenus 0,5vMM, paBHOHW Iary MHUKpPOBHHTA.
Kpyrosas mkana o6erano umeer S50 menmenuid. [Io mpomosbHON IIKalle OTCUMTHIBAIOT IIENbIC
mmnamerpa U 0,5vM, 1Mo KpyroBo# Ikajge — JIEcsAThle W COThIC JOJM MILIHMETpa. [Ipumep
orcyera npusesaeH Ha puc.10.

Pucynok 11

MukpomeTp IrJIagKHii AJIA HAPYKHBIX H3MepeHuii (prc.11) cHabkeH MoybM cTebeM
1, )xecTko cCBsi3aHHBIM cO ckoOoil 3. B crebne 1 pasmereH MHKpOMETpUUYECKHl BHUHT 4,
HAJBUTAEMBI TOPEIl €ro BBIMOJHSACT (QYHKIUIO HW3MEPUTEIBLHON IMOBEPXHOCTH. Bropoi
HU3MEPUTEIILHON IMMOBEPXHOCTHIO SIBISIETCS TOPEII MATKH 5, 3armpeccoBaHHOM B ckoOe. HekoTopsie



MHUKPOMETPBI HMEIOT MEPEIBIKHYIO TISTKY MM CMEHHYIO, YCTAaHABITUBAEMYIO HITH 3aKPETUISIEMYIO
npu u3MepeHuu. V3MmepsemMyro NeTallb 32)KUMAIOT MEXKIy TOpIAMHU ISITKA W MHUKPOBHHTA,
KOTOPBIH MPH 3TOM MOIy4aeT MOCTYNaTeIbHOE TBUKECHHUE.

Ha BuHT Hacaxan 6apabaH 2, COEUHEHHBINH ¢ TPemOoTKOM 6. [l orpaHMYeHHS yCUITHS
u3Mepenusi 5-8 H BpamieHuMe MHKpPOBHHTA JOJDKHO IMPOU3BOAUTHCS TOJBKO MPHU IOMOIIN
TpemOTKH uin ¢puknuoHa 6. TpemoTka uMeeT Ha TOPIE OJHOCTOPOHHHUE 3yObsi, K KOTOPHIM
NPYKUHOW IPYKMUMACTCS ITH(T, 00SCIICUNBAIOIINI TOCTOSHHOE YCHITUE H3MEPEHHS.

[Ipy KOHTpoOnE mapTUM AeTajiell MUKPOMETP MOXKHO YCTAaHOBUTH Ha OIpPEICICHHBIN
pa3mep Mpu MOMOIIX CTOTIOPHOTO MPUCTIOCOOICHHS 7.

[Ipu u3mMepeHnn BpaiialoT MUKPOBUHT 4, IepKach 3a TPEUIOTKY 6, BMECTe ¢ MUKPOBUHTOM
Bpalaercst Kopnyc 6apabana 2, nepeMeriasch Ipu 3TOM MOCTYNATEIbHO OTHOCUTEIBHO CTEOIS.

I'magxve MUKpOMETPHBI 1711 HAPYKHBIX U3MEPEHHH BBIITYCKAIOTCS C MPEACIIaMU U3MEPEHU N
0-25, 25-50, 50-7& Tak nanee yepes kaxasie 25um 1o 30Qum, a raxxe 300-400, 400-508 500-
600vm. [IpenenbHas MOTPENIHOCT MUKPOMETPOB 3aBHCHT OT BEPXHHUX NPEACTIOB U3MEPECHUS U
MOYET COCTaBIATH OT +3MKM 10 +50MKM.

Ycemanoska mukpomempa na nyno
Ilepen HayasioM W3MEpeHUN MPOBEPSAETCS YCTAaHOBKA MHUKpOMETpa Ha Hynb. [l

MUKpOMeTpa ¢ mpeneramu uzmepenus 0...25m npoBepka Mpou3BOIUTCS HA HYJIEBOM JIEIICHUH,
JUIsL MUKpPOMETpa C IMpeaejamMH H3MEpPEeHHs OTJIIMYHBIMU OT HY/Isl — Ha HIDKHEM Tpefele
u3MepeHus. s 3Toro y MHKPOMETPOB, OCTOPOKHO Bpallass MUKPOMETPUYECKHIl BHHT 3a
TPELIOTKY, MPUBOIST B CONMPUKOCHOBEHHE M3MEPHUTENIbHbIE MOBEPXHOCTH TOPIIOB MUKPOBUHTA
WJIW APYT C IPYTOM WU C TUIOCKOMApasuIeIbHON KOHIIEBOM MEPOM JITTMHBI, pa3Mep KOTOPOU paBeH
HIDKHEMY TIpe/ieNly M3MEpeHus: MUKpoMeTpa. [Ipu 3ToM CcKoIeHHBINH Kpail O6apabaHa JOJDKEH
YCTaHABJIMBATKLCS TaK, YTOOBI IITPUX HAYAIBHOTO JICJICHUS OCHOBHOM MIILTMMETPOBOI 1mkajbl (O,
25, 50)0buT MOTHOCTBIO BHJICH, a HYJEBOE JCJICHUE HOHUYCHOH IKaibl Oapabana 2 (puc.11)
JOJI’KEH OCTAHOBUTCSI TPOTUB OOJIBIIIOTO MPOAOIBHOTO MITpuXa Ha crebie 1.

Ecnu MUKpoMeTp yCTaHOBIIEH HENPaBUIIBHO, CIIEAYeT U3MEHHUTD MOJI0KeHue 6apabana 2
Ha ctebme 1. /[ 9Toro 3akpenuB CTOMOPHBIM YCTPOMUCTBOM 7/ MUKPOBHUHT 4, IpUAEPKUBAst JIEBOU
pykoi#t kopryc 6apabana 3a BBICTYIT 8, Bpaiias MpaBol PyKoW Taky 9, 0CBOOOXKIAIOT KOPITYC
OapabaHa. 3aTeM, MOBEPHYB CBOOOTHO CHAIITNI Ha cTebe Kopiryc OapabaHa Tak, YTOOBI HYJIEBOE
MOJIOKEHHUE BOCCTAHOBUJIOCH U, IPHUAEPKUBAs KOpnyc OapabaHa 3a HAKaTHOM BBICTYI 8, CHOBa
3aKperuIsIoT 6apabaH raiikoii 9 (mpu HEOOXOUMOCTH TOBTOPHUTH).

Mukpomerpudeckuii rayomnomep (puc.12) mmeer ctebenb3, 3aKperUICHHBIA Ha
TpaBepce 5. OnHON HM3MEPUTETHHON MOBEPXHOCTBIO SIBISETCS HWKHAS IUIOCKOCTH TPaBEPCHI,
JPYroif — IIOCKOCTh MHUKPOMETPUYECKOrOo BUHTA 6. MUKpPOBHMHT BpaIIaeTCsi C IOMOIIBIO
TpeuioTku 1, coeanHeHHo# ¢ 6apadanom 2. 3aKperuisieTcsi MUKPOBHHT CTOIOPOM 4.
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Pucynox 12

Muxpomerpuueckuii HyTpomep (mrmxmacc) (puc.13) cocrour wu3 crednas 5,
MHUKPOMETPHUYECKOT0 BUHTA 9, COEMHEHHOro ¢ KopmycoM Oapabana 6 raiikoil 8. onuH KOHell
BUHTA SIBISCTCS W3MEPUTEIbHBIM HAKOHEYHHKOM. MUKPOBHHT 3aKpeIuisieTcs cTomopom 4,
BpalaronmMcs B KOpIyce TWIb3bl 3. Ha pe3p0y HakoHeYHWKa 1 HaBUHYHMBAETCS
npefoxXpaHuTenbHas raiika 2. Ilpm m3MepeHMH H3MepHUTENbHbIE HAKOHEYHWKH IPUBOIST B
CONPUKOCHOBEHHUE CO CTOPOHAMH TPOBEPSEMOT0 OTBEPCTHS C ITIOMOIIBIO KOMbLA 7. MUKPOMETPEI
HE UMEIOT TPEIIOTOK, TIO3TOMY IUIOTHOCTh CONPUKOCHOBEHHS OIIPECIISIETCS Ha OIYIIb.

1 23+ 5 6 78 9
\ == .‘//

Pucynox 13

Poruasricnas cxooa

Poryasknbie cKoObI TIPEIHA3HAYCHBI ISl U3MEPEHUS HAPY>KHBIX pa3MEPOB, B OCHOBHOM
MUTUHAPpUYECKUX netaneit, B amamazoHe or O mo 150 mM. PeryakHbie CKOOBI OTHOCSTCS K
npudopaM ¢ peIuaXHO-3y0uaToi nepenaydeii. KoOMIIeKT pbl9akHBIX CKOO BKITIOYAET IMIECTh MTYK
¢ unrepBanioM m3mepenuii: 0-25; 25-50 50-75; 75-100; 100-125; 125-1@. llena nenenus
mkaisl - 0,0021M.

Prruaknas cko0a (puc.14)cocTouT U3 Kopryca ¢ IByMsI HJIH TPEMsI KOHTAKTaMH — JIBYMSI
HETOJIBIKHBIMU B TIporiecce uaMepenust 1, 2 u oqaum moaBmkHbM 3. [10ABMKHBIN KOHTAKT,
nepeMenIasich BHYTPH KOPITyca, HaIaBJIMBAET Ha KOPOTKOE IJIeHo phruara 4.

JIMMHHOE TIJIEYO0 3TOTO0 phlYara 3aKkaH4YMBaeTCs 3y04aThiM CEKTOpOM. CEeKTOp CIETUISIETCS ¢
IIECTEPHEH 5, CHISIIEH Ha OHOW OCH CO CTPEIIKOM.

Takum 00pa3zoM, nmepeMenieHrne MoIBIKHOTO0 KOHTAKTa BRI3BIBACT BpAIlEHUE CTPEIKHU 110
mkane. CrnupanbHas TpYXHUHA 6 CIYKHT IS CO3JAaHUS MEPUTEIBHOTO JaBJICHUS MEXKTY
KOHTaKTOM U U3MEPSEMOU JETAIBIO.

11



ITnockas cnupanbHas NpyKUHA [ HATATMBACT LIECTEPHIO, 3aCTaBIAs €€ 3alelUIsAThCs
OJTHOW CTOPOHOH 3yOBEB, TEM CAMBIM YCTPAHSET MEPTBBINA X0/ CTPEIKH.

Jlis Toro, 4ToObl 00JErYuTh BCTaBICHHE U BIHUMaHUE OOBEKTa M3MEPEHUS U3 CKOO U
YMEHBIIIUTh U3HOC KOHTAKTOB, IPEIyCMOTPEHO CIEIHAILHOE YCTPOUCTBO - apPETHP, COCTOSIIEE
u3 mrupra 8 m BTOporo aByxiuieueBoro poryara 9. Ilpm Haxatun Ha WTHPT 8 pbruar
MOBOPAYMBAETCS TI0 YaCOBOM CTpENKe, HAITaBIMBACT HA KOHTAKT 3 M OTBOJUT €T0 OT MOBEPXHOCTHU
U3MEPSEMOTO MPEIMETA.

KonTakt 1 MOXHO mepeycTaHaBIMBaTh B 3aBUCUMOCTH OT H3MepsieMoro pasmepa. s
9TOT0, YTOOBI €r0 IEPEMECTHUTD B CKOOE CIIeyeT OTBUHTUTH KoJmadok 10 (CoBceM HE CHUMATD) U
Bpamarh raiiky 11CMeHHBIH KOHTAaKT 2 CIYXHUT JJIsi OOJIETYCHHUS YCTAaHOBKH MpUOOpa 1o
IUaMeTpy H3MEpsSeMbIX U3IeNuid muimHapudecko ¢dopmbel. Ilepen wu3MepeHHEM CKOOBI
YCTaHABIMBAIOTCA HA U3MEPSIeMbIN pa3Mep MO KOHIIEBBIM MepaM JJIUHBI.

Pucynox 14

IMopsinok BbINOJHEHUS PAdOTHI

1. B coorBerctBuu ¢ ['OCT 8.051-81 ompenenuTh OOMYCK IO COOTBETCTBYIOIIEMY
KBAJIMTETY U JOMYCKAEMYIO IMOTPEIIHOCTh U3MEPEHUS pa3MEpOB MpPeIaraeMoi JeTajH.
[TosryueHHble JaHHBIEC 3aHECTH B TAOJIHILY.

2. Vcnonp3ys nonydeHHbIC 3HAYCHUS JIOMYCKOB, H, pu Heobxoxumoct, 'OCT 25347-82,
paccuuTaTh IpeaeibHbIE pa3MepHI.

3. Hcxons U3 BeTUYMHBI JIOMYCKAEMOW IMOTPEUIHOCTH HM3MEpPEHHsI, HA3HAUYUTh CPEACTBO
U3MEpEHUs, UCIOJB3Yysl CclpaBoyHOe Mocobue. CBecTu B TaONMIly METPOJIOTHYECKUE
NOKa3aTesy BEIOPAHHOTO CPECTBA U3MEPEHUSI.

4. V3meputh NEWCTBHUTEIBHBIC pa3MeEphl MPeMIOKeHHOW neranu. [lomydeHHbIE JaHHBIC

3aHECTU B TAOIUILY.

Crenatp 3aKII04€HHE O TOJJHOCTH KaXKJOTO pa3Mepa.

OdopMuth pe3yabTaThl U3MEPEHUS.
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Pe3ynbTaThl n13MepeHus

Jlomyckaema] MeTpoJOrHYecKie XapaKTepUCTHKA BEIOPaHHOTO
q cpencta nsmepenuns (CH) JleiicTBuTe
JHomyck Ha I .
[IOTPELITHOCT] OrpCIUH| jpHBIA | 3aKITFOYCHHE O
Pa3Mep M3I0OTOBJICH Hpe;[enm
b Ilena OCTh pasmep, TOLHOCTH
ue, MKM Hassanue CU1 W3MEPEHU
H3MEPEHUS, IEJIEHUS], MM 4 MM W3MEpPEHU MM
MKM ' S, MKM
60h14
12H16
20H15
13H15
15r6
300,25
60h8
3H12
60f9
KoHTposabHbIe BONpocHI
1. OObsIcCHUTE MPUHIHI PAOOTHI IITAHTCHUHCTPYMEHTOB.
2. Uro Takoe momyck?
3. Jlatp monsTHe pa3mepa. UTO Takoe HOMHHAJIBHBIA pa3Mep, JACUCTBUTEIBHBIA pa3Mep W

npeenbHbIe pa3Mephbl?

Kak ycTaHOBHTH MUKPOMETp Ha HYJIb?

CHsiTHE O0TCUEeTa C MUKPOMETPUYECKUX UHCTPYMEHTOB.

Yrto Takoe OCHOBHOM BaJI U OCHOBHOE OTBEpCTHE?

Yro Takoe mnosie A0mycKa?

YTo XapakTepu3yeT KBATUTET U OCHOBHOE OTKJIIOHEHHUE?

C moMoIIpI0 Yero HacTPauBaIOT Ha pa3Mep PhYaKHYIO CKOOY?
10 Kak onpenenants rogHOCTD Aetanu (pa3mepa)?

CoOoNOObL

3 MeToauyeckne yKa3aHHsl 0 CAMOCTOSITE/ILHOI padoTe

Jlnig ycnemHoro ocBoeHus Kypca «OCHOBBI TEXHOJIOTHYECKOTO Pa3BUTHUS TPOU3BOJICTBA»
HeoOXxonuMa caMocTosiTelbHas pabota. B Hacrosimee BpeMs akKTyaJbHBIMH CTaHOBSTCS
TpeOOBaHUSI K JIMYHBIM KadyecTBaM COBPEMEHHOTO CTYIEHTa — YMEHHIO CaMOCTOSTEIbHO
HOTIONIHATh U OOHOBIISATH 3HAHHWS, BECTH CAMOCTOSITENIBHBIA MOMCK HEOOXOIUMOIo MarepHana,
OBITH TBOPYECKOM TUYHOCTHIO.

CaMocTosTenbHYI0 Pab0Ty IO OCBOSHUIO JUCIMILTUHBI 00YyJatOmUMCs ClIeIyeT HAaunHATh
C U3y4eHUs coJiepkaHus paboueil yueOHOM mporpaMmbl AUCHMILIMHBL, LEIH U 3a/1a4, CTPYKTYPbI
U COACpXKaHUA Kypca, OCHOBHOM M JOIOJHUTEIBHON JIMTEPATYpPbl, PEKOMEHIOBAaHHOM I
CaMOCTOSTEIILHON PabOTHI.

13



CaMocTosiTenbHas yueOHas JesITeIbHOCTb SBIISIETCS HEOOXOAUMBIM YCIIOBUEM YCIIEIITHOTO
00ydeHusi. MHorue npodeccuoHaabHbIE HAaBBIKH, CIIOCOOHOCTh MBICIUTh W 0000IIaTh, JeIaTh
BBIBOJIbI U CTPOUTH CYKIICHUS, BEICTYIIATh U CIYIIATh IPYTHX, —BCE 3TO Pa3BUBAETCS B MpOIlecce
CaMOCTOSITeNIbHOM pabOThI CTYIEHTOB.

CamocrosiTenbHast paboTa MO0 OCBOSHUIO TUCITUTLIMHBI BKITFOYACT:

- CAMOCTOSITENIbHOE U3yUYEeHHE Pa3/IeIioB,;

- caMOIOATOTOBKY (ITPOpabOTKYy U MOBTOPEHHUE JICKIIMOHHOTO MaTepHalia U MaTepualia
y4eOHHUKOB U Y4€OHBIX TOCOOHIA);

- IOITOTOBKY K MPAaKTHYECKUM 3aHATHSIM;

- IOJITOTOBKY K pYOEKHOMY U UTOTOBOMY KOHTPOJIIO.

CamocrodrenbHas yueOHast paboTa — yCcJIOBHE YCIEIIHOTO OKOHYAHUS BBICILIETO Y4eOHOTO
3aBefieHUs. OHa SBIISIETCSI paBHOMPABHOW (OpMON yUEeOHBIX 3aHATHM, HAPSAAY C JICKIUSMH,
CeMHUHapaMu, SK3aMEeHaAMH U 3a4e€TaMu, HO peajiu3yeMasi BO BHEayIUTOPHOE BPEMS.

O PexTUBHOCTD ayAUTOPHBIX 3aHATUN BO MHOTOM 3aBHCHT OT TOTO, HACKOJIBKO YMEJO
CTYACHTBl OpPIraHU3YIOT B XOJE€ HHUX CBOI0 CaMOCTOSTEIbHYIO Yy4eOHYIO MO3HABATEIbHYIO
NeATEeTLHOCTh. Takasi paboTa Tak)ke CIOCOOCTBYeT CaMOOOpa30BaHHMIO M CaMOBOCITUTaHHIO,
OCYIIECTBIIIEMOMY B HHTEpPECax MOBBIIICHHUS MPOPECCHOHATBHBIX KOMIIETEHIIUH, OO0IIen
SpYAULMH U GOPMUPOBAHUH TUYHOCTHBIX KaueCTB.

CamocrodrenbHas paboTa pearu3yercs:

1. HemocpeaCTBEHHO B MpOLIECCe ayJUTOPHBIX 3aHSITHA — Ha JIEKUHUAX, JIAOOPATOPHBIX
3aHSTHSIX, TIPU TIPOBEJCHUH PyOEKHOTO KOHTPOJIS;

2.B KOHTaKTe C IMpernojaBaTelieM BHE PaMOK paclHCaHUs — Ha KOHCYJIbTAIHMSIX IO
y4eOHBIM BOMIPOCaM, MPHU JIMKBUAANNUU 33J0JDKEHHOCTEH, MPU BBIMOJHEHUN WHIUBHIYaTbHBIX
3aJaHUH,;

3. B OubnmoTeke, 10Ma, B OOLISKUTHH, Ha Kadeape MPH BHITOJTHEHUN CTYJCHTOM y4eOHBIX
3ajad.

B mporiecce mpoBeaeHHsI cCaMOCTOSITENFHON pabOThHl HEOOXOIUMO TPOU3BOAUTH MOI00D
JUTEPATypPHBIX UICTOYHUKOB, HAYUYHOM NMEPUOINIECKON MeYaTh U T.1

4 MeToanyecKue YKa3aHHUsA 10 HTOTOBOMY KOHTPOJIIO

NToroBelii KOHTPOJb 3HAaHUW MO OUCHUILIIMHE «OCHOBBI TEXHOJOTHYECKOIO Pa3BUTHS
IPOM3BOJICTBA» MPOBOAUTCA B (opme nuddepeHIupoBaHHOro 3adera. JJis MOATOTOBKHU K
UTOTOBOMY KOHTPOJIO 3HaHWM 1O AucUUIUIMHE «OCHOBBI TEXHOJIOTUYECKOTO pPa3BUTHUS
IPOM3BOJICTBA» OO0YyYaroOIIMECs] MCIONIB3YIOT IE€PEYeHb BOIPOCOB, IMPHUBEICHHBIH B (oHIE
OIICHOYHBIX cpeAcTB. JluddepeHupoBaHHblii 3a4eT TPOBOAUTCS B yCcTHOM (opme. B
HK3aMEHAIIMOHHBIN OWJIeT BKIIOYEH OJUH TeopeTHdyecKuid Bompoc. Ha moaroroBky cryneHTy
orBoautcst 20-25 wmunyr. Ha guddepeHnmpoBaHHOM 3a4yeTe OTBETHI OOYYAIOIIETOCS
OLIGHUBAIOTCS C YYETOM HMX IMOJHOTHI, MPABUIBHOCTH M apryMEHTUPOBAHHOCTH C YYETOM IIKAJIbI
OLICHUBAHMSI.

OrneHka <«OTJIMYHO» BBICTABISETCA CTYICHTY, €CIM OH TIIYOOKO M MPOYHO YCBOMI
IPOrpaMMHBIN MaTepHall, HCUEPIBIBAIOIIIE, TOCIE0BATEIbHO, YETKO U JIOTUYECKHU €r0 U3JIaraer,
YMEET TECHO YBSI3bIBATh TEOPHUIO C MPAKTHKON, CBOOOIHO CIIPABIISETCS C BOIPOCAMH U JPYTUMHU
BUJIaMU TPUMEHEHUS 3HAaHUH, IPUYEM He 3aTPyIHSAETCS C OTBETOM IIPU BUIOU3MEHEHUH 33/1aHUH,
UCTIONB3YeT B OTBETE NPOQECCHOHATBHBIE TEPMHHBI, NMPABHILHO OOOCHOBBIBAET HPUHSATOE
pelieHue.

OrneHKa <«XOpOIIO» BBICTABIISAETCS CTYAEHTY, €CJIM OH TBEPJO 3HAET MaTepHuall, [paMOTHO
U IO CYIIECTBY H3JIaraeT €ro, He JOMYCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
IPABWIBHO NPUMEHSAET TEOPETHUUECKHUE IOJIOKEHMSI MPU PELIEHUM MNPAKTHUYECKHUX BOIPOCOB,
BJIa/IeeT HEOOXOAMMBIMU HaBbIKAMH U MIPUEMaMH UX BBIMOJTHEHHUS.

OneHka «yl0BIETBOPUTENIBHO» BBICTABIIAETCS CTYACHTY, €CIM OH UMEET 3HaHMS TOJIBKO
OCHOBHOTO MaTepuana, HO HE YCBOWJ €ro JeTajel, JOMyCKaeT HETOYHOCTH, HEeAOCTaTOYHO
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NpaBUIbHBIE (OPMYIUPOBKH, HAPYIICHUS JIOTHYECKOW IOCIEI0BATEILHOCTH B H3JI0KECHUU
IIPOrPaMMHOTI0 MaTepHaIa.

OneHka «HEyIOBIETBOPUTEIBHO» BBICTABIIAETCA CTYIEHTY 3a OTCYTCTBUE 3HAHUM IO
JUCLUIUIAHE, MPENCTABICHNS IO BOIPOC, HEMOHMMAaHNE MaTepuala 10 JUCUUIUIMHE, HAaJIu4ne
KOMMYHHKATHBHBIX «0apbepoB» B OOIIEHNH, OTCYTCTBHE OTBETA Ha MPEAJIOKEHHBIH BOIIPOC.

5 CnucoK peKoOMeH1yeMoi JIuTepaTypbl
5.1 OcHoBHasi T1UTEpPaTypa

1. Cubukun, M.IO. TexHonornyeckoe o0OpyIOBaHHE 3arOTOBUTEIBHBIX U CKJIAJICKUX
IPOM3BOJICTB MAIIMHOCTPOUTEIBHBIX MPEAPUIATHI [DIIeKTpOHHBIN pecypc|: yueOHoe mocoodue /
M.IO. Cubukun. — M.: [Tupexr-Menua, 2014. — 35%. — ISBN 978-5-4458-5748-exum
noctyna: //biblioclub.ru/index.php?page=book&id=235425

2. Cxuptnagze, A.I'. ABromaru3amusi TEXHOJIOTHMYECKUX TIPOIECCOB U IPOHU3BOJICTB
[DnexTponnsiii pecype]: yueonuk / A.I'. Cxuprtianze, A.B. ®enoros, B.I'. Xomuenko, B.b.
Moucees ; @enepanbHoe TOCYIapCTBEHHOE OO IKETHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIETO
npodeccuoHalbHOTO  oOpa3oBaHus <« IeH3e€HCKHIl TOCYZapCTBEHHBIM  TEXHOJIOTHYCCKUI
yHuBepcuteT», Munobpuayku Poccun. — [lenza: [lem3sI'TY, 2015. — 442. — Pexxum nocryma:
/Ibiblioclub.ru/index.php?page=book&id=437131

5.2 JlonoiHuTEIbHASI JIUTEPaTypa

1. BacunbeBa, M. H. DxoHOMHYeCKHe OCHOBBI TEXHOJOTHYECKOro pa3Burus [Tekcr] :
yueOHoe mocobue / 1. H. BacunbeBa . - Mocksa : banku n 6upxu, 1995. - 16@. - ISBN 5-85173-
045-5 — 1»x3emMIUTIpOB.

2. I'apucymnun, @.A. MartepuanoBeieHUE U TEXHOJIOTHSI KOHCTPYKLIIMOHHBIX MAaTepHAIIOB
[DnexTponHsIit pecypc]: yuebHo-MeTomnueckoe mocobue / @.A. Napudymnun, P.I11. Aromnos, B.B.
XKunsxos; MunucrepctBo obpasoBanuss W Hayku Poccum, ®exnepanbHoe TOCYIapCTBEHHOE
OroKeTHOE 00pa3oBaTeNbHOE YYPEXKIACHUE BBICHIETO MPOo(EeCCHOHATBLHOTO 00pa3oBaHUs
«Ka3zaHCckuil HAIMOHAJIBHBIA MCCIIEOBATEILCKUNA TEXHOJIOTHYECKU yHUBEepcuTeT». — Kaszans :
N3narensctBo KHUTY, 2013. — 248&. : un., Tabn. — bubmmorp. B kH. — ISBN 978-5-7882-1441-
2. —Pexxum nocryma: http: //biblioclub.ru/index.php?page=book&id=2336

3. TomoB, P.C. Opranuzamusi NOpOU3BOJACTBA, DJKOHOMHKAa U  YIOPaBJICHHE B
npoMbInuieHHOCTH [Dnektponnbiid pecype]: /| P.C. T'onos, A.Il. Arapkos, A.B. MbuibHUK. —
Mocksa : U3narenscko-Toprosas koprnopanus «/lamkos u K°», 2017. — 858. —Pexxum ngocrymna:
http://biblioclub.ru/index.php?page=book&id=452544

4. T'onoBunpiHa, M.B. Metomgonoruss aBTomMaru3anuu pabOT  TEXHOJIOTHYECKOM
MOJIrOTOBKH MPOU3BOICTBA [ DJICKTPOHHBII pecypc]: MeToauueckoe nmocooue / M.B. I'onoBuiipiHa.
— M. : Unrepner-Yuauepcutetr Mudbopmammonnsix Texnomormii, 2011. — 185c. — Pexum
noctyna: //biblioclub.ru/index.php?page=book&id=233771

5. Kyneirun, B. JI. OcHOBBI TexHOIOTHH ManiuHOCTpoeHus [Tekct] : yuebHoe mocodue
JUIss  BY30B [0  HampaBleHWto TexHonorus, o0OpyIOBaHWME ©  aBTOMAaTH3aIlUs
MaITUHOCTPOUTEIBHBIX TPOU3BOACTB" M CHEHHAIBHOCTH 'TEXHOJOTHS MAITUHOCTPOCHUS
HanpaBieHus: "KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe  OOecreueHre  MallnHOCTPOUTEIbHBIX

npousBojact” / B. JI. Kynbirun, U. A. Kyneiruna. —Mocksa : U3parensckuit Jlom "bacrer”, 2011.
— 168c. —bubmuorp. : c. 164. — ISBN 978-5-903178-25-4 — 2Gemnsapos.

6. MartepuanoBe/icHue M TEXHOJIOTUYECKUE MpOIecChl B MammnHocTpoeHun [Tekcr] :
yqeOHOe Toco0Me TI0 HaNpaBlIEHUIO TMOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
obecrieueHre MaMHOCTpouTeIbHBIX Ipor3BoacTB" / C. U. boroayxos [u mp.]; mox oour. pex. C.
U. Boroayxosa. - Crapeiii Ockon : THT, 2010. — 560c. — ISBN 978-5-94178-220-8 — 10
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HK3EMILISIPOB.

7. CubukuH, FO.J[. OCHOBBI NMPOCKTUPOBAHUS MANTUHOCTPOUTEIBHBIX MPEANPUITHIA
[DnexTponnslit pecypce]: yueoHoe nocobue / FO. . Cubukun, M.YO. Cubukun. — M. : Jlupekt-
Menua, 2014. - 262 c. — ISBN 978-5-4458-5743-3. —Pexum nocryna:
//biblioclub.ru/index.php?page=book&id=233706

8. CkBop1ioB, A.B. OCHOBBI TEXHOJOTUH aBTOMATH3UPOBAHHBIX MAIIMHOCTPOUTEIHHBIX
npou3BoACTB [DnekTpoHHbIi pecype]: / A.B. CkBopros, A.I'. Cxuptian3e. —Mocksa ; bepnuH :
Hupexr-Menaua, 2017. — 635 c. — Pexum JOCTy-TIa!
http://biblioclub.ru/index.php?page=book&id=469049

9. llenukoga, JI.B. IIpon3BoACTBEHHBIE TEXHOJIOTHHU: TPAKTHKYM [ DIIEKTPOHHBIN pecypc]:
yuebHoe nmocooue / JI.B. Llenukosa, B.E. Ceiko, M.H. Muxaiko, B.®. KonecankoBa. — MUHCK :
Bemmmitmrast mkona, 2012, — 257c. — ISBN 978-985-06-2104-7. Pexum nocryna:
/Ibiblioclub.ru/index.php?page=book&id=235579

5.31lepuoguyeckue u3TaHus
1. XypHan «TexHOJOTHs MAITHHOCTPOCHUS».

5.4 nTepHeT-pecypchl

5.4.1.CoBpeMeHHbIe mNpo(deccHOHANBHBIE 0a3bl JAaHHBIX M HWH(OPMaLMOHHBIE
CIIPaBOYHbIE CHCTEMbI:

1. Becrutatnas 6a3a ganubsix ['OCT — https://docplan.rulloctyn cBoOOAHBIIA.

2. bubmuoreka 'ymep - https://www.gumer.info//Toctymn cBo6oaHBbIiA.

3. Undpopmanmonnas cucrema «EnnHoe OKHO JOCTyHa K 00pa3oBaTelIbHBIM pecypcam» -
http://window.edu.rufToctymn cBoOOIHBIIA.

5.4.2. TemaTnueckue npogeccuoHaIbHbIe 0a3bl JaHHBIX W HMH(POPMALHMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. Coro3 mammHOCTpouteneit Poccun - https://soyuzmash.ryloctyn cBoOOAHBII.

2. Texunueckas oubaroreka — http://techlibrary.rufToctym cBOOO HBIIA.

3. EaunHoe okHO pgoctyma K oOpa3oBaTeNbHBIM pecypcaM. MamuHOCTpOeHHE -
http://window.edu.ru/catalog/?p_rubr=2.2.75AdcTymn cBOOOHBIH.

5.4.3.91eKTpOHHDbIE OHOJIHOTEYHbIE CHCTEMBI

1. OBC «YuuBepcuterckass Oubnmoreka ommain» — http://www.biblioclub.ru/ ITocse
perucTpanyy J0CTYI BO3MOXKEH 13 JIF000# Touku cetu HTEpHET.

2. 9BC Znanium.com -https://znanium.conflociie perucTpanuu J0CTYI BO3MOXKEH U3
0001 Touku cetu MHTEepHET.

3. OBC wusmarensctBa «lamp» - http://e.lanbook.comATocne perucrpamuu mocrym
BO3MOJXKEH U3 JI000ii Touku cetu MHTepHeT.

4. OBC «PyxonTt» - http://rucont.ru/Tlocie perucTpalid JOCTYI BO3MOKEH U3 JIFO0OM
TOYKU ceTu MHTepHerT.

5.4.41onoaHuTtesibHble UHTEpHET-pecypcehl

1. OdurnmaneHeiii callT HayyHoO-TexHUUeckoro xypHana «CTUH CTanku UHcTpymeHT» -
http://stinyournal.ryloctym cBOOOHBIIA.

2. Poccuiickas HarpoHabHas Oudauoreka - hitp://www.nlr.ru/JToctyn cBoOOIHBIIA.
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